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KoanuectBo wacos 340

Yyureip

[Tporpamma pa3paboTaHa B COOTBETCTBUU C (pe/iepabHBIM rOCYAapCTBEHHBIM 00pa30BaTEeIbHBIM
CTaHJapTOM cpeaHero odmiero oopasoBanus (IIpuka3 Munucrepcrsa npocsenieHust Poccuiickoit
®Oenepannn oT 31.05.2021 Ne 287), Ha OCHOBE NPUMEPHOIi 0CHOBHOI 00pa3oBaTeJIbHOM
NpOrpaMMbl cpe/iHero od1ero odpa3oBaHus no pusmkKe, BHECEHHOH B peecTp (IIPOTOKOJI OT
12 mas 2016 1. Ne2/16, http://fgosreestr.ru), npumepuoii mporpamMMbl BOCHUTAaHHS, BHECEHHOI
B peecTp oOpazoBaTenabHbIX porpamm (potokost ot 02 utons 2020 r. Ne2/20,
http://fgosreestr.ru) c y4eTOM 0COOEHHOCTEH aBTOPCKOM MporpamMmbl 1o (pu3uKe Mo
penakuuen A.B.Illatanunon, nuznarensctBo «lIpocBenmenney, ron uzganus 2017.
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IINTIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA OPU3UKU

JINYHOCTHBIE pe3yabTaThl
JlesTenbHOCTH 00pa30BATEIBLHOTO YUPEXKACHUS 00IIero oOpa3oBaHUs B OOy4YeHHH (PHU3HKE B
cpenHed (MOJHOW) WIKONE JOJDKHA OBITh HAalpaBlieHa Ha JOCTHXKEHHE OO0y4arolIMMHCS
CIIETYIOIINUX JUYHOCTHBIX Pe3yJIbTATOB:
1.Ilampuomuueckoe éocnumanue u opmuposanue poCcCUiiCKON UOEHMUUHOCIMU:
CIOCOOHOCTh K OCO3HAHUIO POCCUICKON MAECHTHYHOCTH B TMOJHMKYJIBTYPHOM COLIMYME, YYBCTBO
NPUYACTHOCTH K KYJIBTYpPHOH OOIIHOCTH POCCHICKOTO Hapoja u cyasde Poccuu, TOTOBHOCTH K
cinyxeruto OTeuecTBy, €ro 3aluTe;
yBa)KEHHE K CBOEMY Hapo]ly, YyBCTBO OTBETCTBEHHOCTH nepes PoauHoMl, ropiocTu 3a cBOM Kpaii,
cBoto Ponuny.
2.I'pasicoanckoe socnumanue:

rpakIaHCKasl TIO3HUIIUS aKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCHIICKOTr0 00IIecTBa, TOTOBOTO K

Y4acTHIO B O0IIIECTBEHHOU JKU3HHU;

MHPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

FOTOBHOCTh  OOy4aromuxcs K KOHCTPYKTHUBHOMY YYacTHUIO B IPUHATHM  PELICHUH,

3aTparuBaroIUX UX [IPaBa U MHTEPECHI, OOIECTBEHHO 3HAUMMOM JEATEIbHOCTH;

IPUBEPKEHHOCTh MJIESIM MHTEPHAI[MOHAIM3MA, BOCHUTAHUE YBAaXXUTEIbHOI'O OTHOLIEHUS K

HaIlMOHAJILHOMY JIOCTOUHCTBY JIFOJIEH.

3. /lyxoenoe u npagcmeenHnoe gocnumanue 0emeil HA OCHOBE POCCUIICKUX MPAOUWUOHHBIX

ueHHocmeil:

OCO3HAaHHE COLMAIBHBIX HOPM U IMpaBWJI MEXJIMYHOCTHBIX OTHOLIEHHM B KOJUJIEKTUBE,

FOTOBHOCTh K Ppa3HOOOpa3HOM COBMECTHOM JE€ATEJbHOCTH MPU BBIIOJHEHUHM Y4EOHBIX,

NO3HABATEJIbHBIX 3a7ay, BbHIIOJHEHUU OKCIEPUMEHTOB, CO3JaHUM YYEOHBIX IIPOEKTOB,

CTpeMJIEHHE K B3aMMOIIOHUMAHHIO U B3aUMOIIOMOIIIM B Tpoliecce 3TON yueOHOM JesTeNbHOCTH;
TOTOBHOCTH OLICHMBATh CBOE IIOBEIECHUE M IIOCTYNIKM CBOMX TOBApUIIEH € TO3ULIMH

HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHMSI ITOCIIECTBUI MOCTYIIKOB.

4.9cmemuueckoe gocnumanue:

FOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHMIO, B TOM YMCIIE CaMOOOpPa30BAHMIO, HA MPOTSKEHUU

BCEH OKM3HHU; CO3HATEIIbHOE OTHOIIEHHWE K HENPEPhIBHOMY OOpa30BaHUIO KaK YCIOBHIO

yCIENHON MpodecCHOHAIbHON J1eATeNbHOCTH;

BOCIIPUATHE JCTETUYECKUX KauecTB (U3NYECKOM HayKu: €€ TapMOHHYHOIO  IOCTPOEHUS,

CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

S5.1]ennocmu nayunozo nO3HAHUA

MHUPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO DPa3BUTUS HAYKH, 3HAYMMOCTH

HAayKH, TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY TBOPUYECTBY, BJIaJICHUE TOCTOBEPHOM HH(popMarnen

O TEpeloBbIX JOCTI)KEHHAX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHOM  HAYyKH,

3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

OCO3HaHHE LEHHOCTU (PU3MUECKON HayKH KaK MOIIHOTO MHCTPYMEHTAa MO3HaHHSI MHpA, OCHOBBI

Pa3BUTHS TEXHOJOTHUH, BaJKHEUIIEH COCTABIISIIOIIEH KYIbTYpHI;

pa3BUTHE HAYYHOU JIF0O03HATEIBLHOCTH, HHTEpECa K HCCIIEA0BATEIbCKON e TEIbHOCTH;

pa3BUTHE KOMIIETEHIIMH COTPYIHMYECTBA CO CBEPCTHUKAMH, B3pOCIBIMH B 00pa3zoBaTeiIbHOM,

y4eOHO-UCCIIEI0BATENIBCKOM, TPOEKTHOM 1eATEIbHOCTH.

6. Duszuueckoe gocnumanue u Qopmuposanue Kyabmypvl 300p06bi:



TOTOBHOCTh U CIIOCOOHOCTH 00€CIIeYNTh ce0e U CBOMM OJHM3KUM JOCTOWHYIO KM3HB B IPOIIECCe
CaMOCTOATENIbHOM, TBOPUYECKON U OTBETCTBEHHOM €SI TEIBHOCTH;

NPUHITHE W pealn3anysi LEHHOCTeW 370poBOro W Oe3omacHoro obpasa XKU3HH, OepexHoe,
OTBETCTBEHHOE H  KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY  (U3HUYECKOMY U
MICUXOJIOTHYECKOMY 3/10POBBIO.

7. Tpyooeoe eocnumanue u npogheccuonaibHoe camoonpeoeieHue:

MOTPEOHOCTh TPYAMWTHCS, YBOKEHHE K TPyAy MU JIIOASIM TpyAa, TPYAOBBIM JIOCTHKCHUSM,
JTOOpPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIICHHWE K Pa3HBIM BHIAM TPYAOBOH
JIeSTCIIEHOCTH;
OCO3HAHHBIN BBIOOp Oyaymiel mpodeccuu Kak MyTh M CHOCO0 peann3aluu COOCTBEHHBIX
’KU3HEHHBIX I1JIAHOB;
TOTOBHOCTH OOYYAIOIIUXCS K TPYAOBOH MPO(ECCHOHATBLHOU JIEATEIBHOCTH KaK K BO3MOXKHOCTHU
Y4acTHs B PEIICHUH JTUYHBIX, OOIECTBEHHBIX, TOCYAPCTBEHHBIX MPOOIIEM.
8. Dkonocuueckoe eocnumanue:
OpHUEHTAIMs Ha IMpUMEHeHUe (PU3NUEeCKUX 3HAHUI Ui pelieHus 3a7a4d B 00JaCTH OKpYXKaromien
Cpelbl, TUIAHUPOBAHUS TOCTYNKOB U OICHKHM MX BO3MOXHBIX TOCJIEICTBUN IS OKPYXKAroleH
Cpenpbl;
OCO3HAHUE TJIO0AIBHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIeM U MyTeil UX pelieHus;
IKOJIOTHYECKAsT KYJIbTypa, OSpeKHOE OTHOIICHUS K POJHOW 3eMiie, MPHPOIHBIM OOTraTrcTBaM
Poccun u mupa;
OIICHKAa CBOUX JEUCTBUU C YUETOM BIHMSHHUS Ha OKPYXKAIOUIYIO CPEAY, BO3MOXKHBIX TNTOOATHHBIX
MTOCJIC/ICTBHI;
YMEHHSI U HaBBIKM Pa3yMHOTO IMPHUPOAOIOJIb30BAHUS, HETEPIUMOE OTHOIIEHUE K ACHCTBUSIM,
MPUHOCSIIMM BPEJT SKOJIOTHH.
9. Aoanmayus obyuarowezoca K UMEHAIOUWUMCA YCOBUAM COUUAILHOU U NPUPOOHOU
cpeowt.
buznUecKoe, AMOIMOHAIBHO-TICUXOJIOTMYECKOe, COIMAIbHOE OJIaromoiyurne O00ydJarouuxcs,
OIIYIICHUE IETHbMH TICUXOJOTHUYECKOTo KoMdpopTa 1 HHYOPMAITMOHHOM 0€30MaCHOCTH;
NOTPEOHOCTh BO B3aUMOJICHCTBUM TPH BBHIMOJIHEHUHU HCCIEAOBAHUN U MPOEKTOB (HU3MUECKOM
HANPaBIEHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSM JIPYTHX;
MOBBIIIEHHE YPOBHS CBOEH COLMATbHOW M HAyYHOW KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
JIeITEIIbHOCTD,
OpUEHTAaIMsl OO0YyYaroIIMXCsS Ha JOCTHXKEHHE W pealn3alyio TO3UTHBHBIX >KU3HEHHBIX
MEPCIICKTHB, WHUIMATUBHOCTh, KPEATHBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY
CaMOOTIPEJIEIICHUIO, CTOCOOHOCTh CTABUTH LIETTH U CTPOUTD KU3HEHHBIC TIJIAHBI.

MeTanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHUS BBIITYCKHUKAMHU CpeTHEH (TIOTHOH )
HIKOJIBI IPOTPAMMBI TI0 (PU3HKE SIBIISTFOTCSI:

Ocesoenue pe2yiIsImuUBHbIX YHUBEPCAIbHBIX YUEeOHBIX OCUCTNEULL:

— CaMOCTOSITENILHO OMpPENeNsaTh e, CTABUTh U (POPMYITHPOBATH COOCTBEHHBIC 33]la4H B
00pa30BaTeIbHOM JIEATEITPHOCTH U KU3HECHHBIX CHTYAIHsX;

— OIICHMBATh PECypChl, B TOM 4YHUCJIE BpeMs W JApyrue HeMmaTepuaidbHBIE pPECYpCHI,
HEO0OXOIUMBIE VISl TOCTHKEHUS TTOCTABICHHOMN paHee 1eH;

— COIIOCTABJIATH HMEIOIIMECS BO3MOKHOCTH M HEOOXOOUMBIE JJIA JOCTIOKEHHS IEIU
pecypchl;

— OMNPENEIATh HECKOJIBKO MyTEH JOCTHKEHHUS TOCTAaBIECHHOW 1IEJIH;

— 3a7laBaTh NapaMeTpbl U KPHUTEPUHU, IO KOTOPHIM MOKHO OMPEAeNuTh, YTO LeJb
JIOCTUTHYTA,;



— COMNOCTaBJIATh MOJYUYEHHBIN pe3yibTaT JeSTEIIbHOCTH C TOCTaBICHHON 3apaHee LEeJbIo;

— OILICHUBATh TIOCJEACTBUS JOCTH)KCHUS TIOCTaBICHHOW IEeTHM B  JIEATEIHHOCTH,
COOCTBEHHOM KU3HU U KU3HHU OKPYKAIOIINX JTIOACH.

Ocesoenue no3nagamenbHblX YHUBEPCANbHBIX YUEOHBIX OeUCMEULL:

— KPUTHYECKU OIICHUBATh U MHTEPIIPETUPOBATH UH(POPMALIMIO C PA3HBIX MO3UIIHIA;

— pacro3HaBath U GUKCHPOBATH TPOTUBOPEUHS B HHPOPMAIIMOHHBIX UCTOYHHUKAX

— WUCTOJB30BaTh PA3UYHBIE MOJACIHLHO-CXEMATHUYECKHE CpPEJCTBA JUISl MPEACTABICHUS
BBISIBJICHHBIX B HH()OPMALIMOHHBIX HCTOYHHUKAX POTHUBOPEUHIA;

— OCYIIECTBIISITh Pa3BePHYTHIN WH(POPMAIIMOHHBIN MOWCK U CTABUTh HA €T0 OCHOBE HOBHIC
(yueOHbBIC U TTO3HABATEIIbHBIC) 3a1aUH;

— HMCKaTh U HaXOJIUTh 00OOIIEHHBIE CTIOCOOBI PEIIeHUs 3a/1aY;

— TPUBOANTH KPUTUYCCKUE APTYMEHTHI, KaK B OTHOIICHUH COOCTBEHHOTO CYXKJCHUS, TaK U
B OTHOUICHHUH JCUCTBUM U CY>KJICHHI APYroro 4eJaoBeKa;

— aHAJIM3UPOBATH U MPEOOPA30BHIBATH IPOOIEMHO-TIPOTHBOPEYUBHIE CUTYAIIHH;

— BBIXOJIUTH 332 PaMKH Y4eOHOTO TpEAMETa U OCYIICCTBIIATH IICJICHATIPABICHHBIA TOUCK
BO3MOXXHOCTH IIMPOKOTO IIEPEeHOCca CPEJICTB U CIIOCOOOB ACHCTBUS,

— BBICTpaWBaTh  HWHJIWBHIYaJbHYI)  O0Opa30BaTEeIbHYH  TPACKTOPUIO,  YUUTHIBAS
OTpPaHUYEHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYCHUS;

— MEHSTh W YICP)KUBATh pa3HbIC IO3UIMU B IO3HABATCIBHON JEATCIBHOCTH (OBITH
YUEHUKOM U  yuyuTeneMm; (opMyiaupoBaTh 0Opa3oBaTENbHBIM  3alMpoC U BBINOJHATH
KOHCYJIbTATHBHBIC (DYHKIIMM CaMOCTOSITENIbHO; CTaBUTh MpobiemMy u paborare Ham &
pelleHreM; yIpaBiIsiTh COBMECTHOM MMO3HABATEIbHON AEITETbHOCTHIO U TOTYMHSITHCH).

Kommynuxamuenvie ynueepcanvhvie yueoHvle 0eticmaus.:

— OCYILIECTBIIATH JI€JOBYI0 KOMMYHHMKAIIMIO, KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU
(xak BHYyTpU 00pa30BaTEIbHON OpraHU3allNK, TaK U 3a €& mpeieamMu);

— NPU OCYUIECTBJICHUU TIPYINIOBOH pabOThl ObITH KaK PYKOBOAMTENEM, TaK M UJIEHOM
IIPOEKTHOM KOMaHJbl B pa3HbIX pOJSIX (TEHEpPAaTOpoOM HJIeH, KPUTUKOM, HCIIOJIHUTENIEM,
HPE3EHTYIOUIUM U T. 1.);

— PAa3BEpPHYTO, JIOTUYHO M TOYHO H3JIAratb CBOIO TOYKY 3PEHMSI C HCIOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(JIMKTOTEHHbIE CHUTyallUd W TMpeNoTBpallaTh KOH(IUKTBI 10 HX
aKTUBHOH (a3bl;

— COIJIaCOBBIBATh MO3UIMM UWIEHOB KOMAaHIbl B TIpolecce paboThl Haja 0OLIMM
POJAYKTOM/pELIEHUEM;

— NPEJCTaBIATh MYyOJUYHO pPE3ybTaThl MHAMBHUIYyaJbHOM M TPYNIOBOH AEATEIbHOCTH,
KaK Iepesl 3HaKOMOM, TaK U Nepesl HE3HaAKOMOM ayIUTOpUEN;

— noadupaTh MapTHEPOB JUId JAENOBOW KOMMYHHUKAIMM, MCXOIS M3 COOOpa)keHUM
pE3yJIbTaTUBHOCTH B3aUMOJEICTBHS, a HE JINYHBIX CUMITATUI;

— BOCIIPUHUMATh KPUTUYECKHE 3aMEUYaHUsI KaK Pecypc COOCTBEHHOTO pa3BUTHS;

— TOYHO U €MKO (OpPMYIUPOBATh KaK KPUTHUUECKHE, TaK U OJOOPHUTENbHbIE 3aMeUaHus B
ajipec IpyTux JIIOJeH B paMKax JIeI0OBOM M 00pa3oBaTelbHON KOMMYHUKALIMKU, U30€eras Mmpu 3ToM
JUYHOCTHBIX OLEHOYHBIX CYXICHUM.

IIpeaMeTHBIMU Ppe3yJbTATAMM OCBOCHHUS BBITYCKHUKAMHU cCpenHell (IOJHOM) IIKOJIBI
porpaMMel 1o Gpu3HKe Ha yriayOiaEHHOM ypOBHE JOJKHBI BKIHOYAaTh TPEOOBAaHUS K pe3yJbTaTaM
OCBOCHMS 0a30BOTO Kypca U JIOTIOJHUTENBHO OTPaKaTh:

— cOpPMHPOBAHHOCTh CHUCTEMBI 3HaHUH 00 OOmUX QU3NUECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpPHUAX M TMPEJICTaBIEHUH o AelcTBUM BO BceneHHol (u3nueckux 3aKOHOB,
OTKPBITBIX B 3¢€MHBIX YCIOBHSIX;

— c(OPMHUPOBAHHOCTh YMEHMS HCCIEIOBaTh W  aHAJIM3UPOBATh  Pa3HOOOpA3HbIE
¢buznyeckue SBJICHHUS U CBONCTBA OOBEKTOB, OOBSICHATH MPUHIUIBI PaOOTHl U XapaKTEPUCTUKH



npuOOPOB U YCTPOUCTB, OOBACHATH re0(hU3NIECKHE SABICHHUS;

—— YMEHHE peulaTh CJIO0KHBIE 3a/1a4H;

— BIQJICHHE YMEHUSMHU BBIIBHraThb TUIIOTE3bl Ha OCHOBE 3HAHHUS OCHOBOIIOJIArarOLIMX
($u3nUeCKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATh UX IKCIEPUMEHTAIBHBIMH CPEACTBAMH,
bopMynupys Lelb UCCIIeT0BaHMS;

— BJIQJICHUE METOJAaMH CaMOCTOSTEILHOTO IUIAHUPOBAHUS M MPOBEACHUS (PU3MUECKUX
9KCHEPUMEHTOB, OIIMCAHUS U aHAJIU3a NOJYYEHHOW U3MEPUTEIbHON HH(POPMALIUK, OIIPEeICHHS
JIOCTOBEPHOCTH IOJIYYEHHOIO PE3yIbTATa;

— cOpPMHPOBAHHOCT,  yYMEHHI  NPOTHO3UPOBATh, AHAIM3MPOBATH W  OLIEHUBAThH
HOCJEACTBUSI OBITOBOM M  INPOU3BOACTBEHHOM JEATEIbHOCTH UEJIOBEKAa, CBSI3aHHOM C
(U3NUIECKUMU TIPOLIECCAMH, C MTO3UIMNA IKOJIOTHYECKONW OE30MaCHOCTH.

BbinmyckHUK Ha YI1y0JEHHOM YPOBHE HAYYMTCS:

IOHUMaTb M OOBACHATH LEJIOCTHOCTh (DU3MYECKOM TEOpHM, pas3iuyaTh TPaHULBl €€
MPUMEHUMOCTH U MECTO B PSIIy APYTUX (PU3HMUECKUX TEOPHIA;

BJIQ/IETh IIPUEMAMH IIOCTPOEHUSI TEOPETUYECKUX JI0KA3ATEIbCTB, a TAKXKE MPOTHO3UPOBAHUS
ocoOeHHOCTeH mpoTeKaHuss (U3MYECKHX SBJICHUH M IPOLECCOB HAa OCHOBE IOJYYEHHBIX
TEOPETUYECKUX BBIBOJIOB U JI0KA3aTEIIbCTB;

XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEXKJly OCHOBOINOJArarolUMU HAyYHbIMU MOHATHSIMHU:
IIPOCTPAHCTBO, BpeMsl, MaTepHs (BEIIECTBO, 0JI€), IBUKEHUE, CUJIA, SHEPTHUS;

BBIJIBUIaTh  TUIIOTE€3bl HAa  OCHOBE 3HAHUS  OCHOBONOJAraroIux  (pusnyeckux
3aKOHOMEPHOCTEN U 3aKOHOB;

CaMOCTOSITENIFHO TUIAHUPOBATh U IPOBOJUTH (PU3NIECKHUE IKCTIEPUMEHTHI

XapakTepu3oBaTh  TJOOANBHBIE  MPOOJIEMBI,  CTOSIIME  TEpe]  YeIOBEYECTBOM:
HHEPreTUYECKUE, ChIPhEBBIE, IKOJIOIMYECKHE, — U POJIb (PU3UKU B PEIICHUH 3TUX IpoOiIeM;

pemarh MpakTUKO-OPUEHTHUPOBAHHBIE KAUECTBEHHBIE U pacueTHble (U3MYECKHE 3ajauu C
BbIOOpOM (PM3UYECKOM MOJENH, UCHONIb3ys HECKOJIBKO (DU3MYECKHX 3aKOHOB WM (OpMyI,
CBSI3BIBAIOIIMX W3BECTHBIC (PH3UUECKUE BETMUNHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBS3CH;

OOBSACHATh NPHUHLMUIIBI pabOThl M XapaKTEPUCTUKU H3YYEHHBIX MAaIIUH, NPUOOPOB H
TEXHUYECKHUX YCTPOMICTB;

OOBSICHATH YCJIOBUSI PUMEHEHUs! (PU3NUECKUX MOJeNel NpU pelIeHnd (pU3NYecKuX 3ajad,
HaXOJUTh aJIeKBATHYIO MPEIJIOKEHHOH 3a7aue PU3NYECKYI0O MOJIENb, pa3peniarh MpodieMy Kak
Ha OCHOBE MMEIOIINXCS 3HAHUH, TaK U IIPU IIOMOILU METOJOB OLIEHKH.

OOBSICHATh W aHAJIM3UPOBATH POJIb U MECTO (PU3MKM B (POPMHUPOBAHUH COBPEMEHHOMN
Hay4YHOU KAPTHUHBI MHUPA, B PA3BUTHM COBPEMEHHON TEXHHUKH M TE€XHOJIOTMM, B NMPAKTUYECKOU
NESATEIbHOCTH JIIOJEH;

XapaKTepu30BaTh B3aMMOCBSI3b MEXAY (PU3UKON U IPYTHMHU €CTECTBEHHBIMU HayKaMU;

XapaKTepU30BaTh CUCTEMHYIO CBS3b MEXJY OCHOBOINOJArarOIUMU HAyYHBIMU MOHATHSIMMU:
MIPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, M0JI€), ABMKEHNE, CUIIA, DHEPTUS;

MOHMMATh M OOBACHATH LEIOCTHOCTh (U3UYECKOM TEOpHH, pas3inyaTb TIPAaHUIBl €€
MPUMEHUMOCTH U MECTO B PSIly APYTUX (PU3HMUECKUX TEOPUIA;

BJIQ/IETh NPUEMaMH ITOCTPOEHUSI TEOPETUYECKUX JI0KA3aTEIbCTB, a TaKXkKe MPOTHO3UPOBAHUS
ocoOeHHOCTe MpoTeKaHust (PU3MYECKUX SIBJICHUH M TPOLECCOB Ha OCHOBE IOJYYEHHBIX
TEOPETUYECKUX BBIBOJIOB U JI0KA3aTEJIbCTB;

CaMOCTOSITENIbHO ~KOHCTPYMpPOBAaTh 3KCIEPUMEHTAIbHbIE YCTAaHOBKU JUIS  TNPOBEPKH
BBIJIBUHYTBIX TUIIOTE3, PACCUUTHIBATH A0COIIOTHYIO M OTHOCUTEIBHYIO MOTPEIIHOCTH;

CaMOCTOSITENIbHO TUIAHUPOBATh U MPOBOJUTH (PU3NUECKHUE IKCTIEPUMEHTHI;

peuarb NMpaKkTUKO-OPUEHTUPOBAHHBIE KAaUYeCTBEHHbIE M pacyeTHble (pu3Mueckue 3aiauu ¢
OTOPOM KaK Ha U3BECTHbIE (PU3UUYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIENH, TaK U Ha TEKCTHI C
n30BITOYHON MH(OpMAITHEii;

OOBSICHATh TPaHUIBl TPUMEHEHHS H3YYCHHBIX (HU3UUYECKUX MOJeNIell MpH pelIeHUH
(bU3MYECKUX U MEXIIPEIMETHBIX 3aay;




BBIIBUTATh  THIIOTE3bl HA  OCHOBE 3HAaHUS  OCHOBOMOJATAMOIINX  (U3NYECKUX
3aKOHOMEPHOCTEH U 3aKOHOB;

XapaKTepu3oBaTh  TJo0albHBIE  NPOOJEMBI,  CTOSIIME  TEpe]  YeJIOBEYECTBOM:
JHEPTEeTHYECKHE, CBIPhEBBIC, YKOJIOTHUECKUE, M POJIb (DU3HKHU B PEHICHHH dTHX MPOOIIeM;

OOBSCHATh TPHUHIMUIBI Pa0OTHI W XapaKTEPUCTUKHA HW3YYCHHBIX MAIIUH, TPUOOPOB H
TEXHUYECKUX YCTPONCTB;

OOBSCHATH YCJIOBHSI MPUMEHEHHS (PU3NYECKUX MOJENEH Mpu pelieHuu GU3NYecKux 3azaad,
HAXO/UTh aJCKBATHYIO MPEAJIOKEHHON 3a1aue (PU3NIECKYI0 MOJIeNb, pa3pemaTb mpodaeMy Kak
Ha OCHOBE UMEIOIINUXCS 3HAHUH, TaK U MIPH TOMOIIU METOAOB OIICHKHU.

BbinyckHUK Ha yriy0JIeHHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUHThCSH:

MIPOBEPATH IKCIEPUMEHTAIBHBIMU CPEACTBAMH BBIBUHYTHIE TUIIOTE3bI, (OPMYIUPYS LENIb
UCCIIC/IOBAaHUST HAa OCHOBE 3HAHUS OCHOBOIIOJIATAIOMIMX (DU3MUYECKUX 3aKOHOMEPHOCTEH H
3aKOHOB;

OMKCHIBATh W aHAIM3UPOBATH TOJYYCHHYIO B pPE3yJbTaTe MPOBEICHHBIX (U3NYECKUX
9KCIIEPUMEHTOB HH(OPMALIHIO, ONPEEIATh €€ T0CTOBEPHOCTS;

MOHUMATh U OOBSICHATH CHCTEMHYIO CBA3b MEXKJY OCHOBOIIOJATalOIIMMH HAYYHBIMU
MOHSTUSIMH: IPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, MOJE), ABMKEHUE, CHIIA, SHEPT U,

peuaTh 3KCIEepUMEHTaIbHbIC, KAUeCTBEHHBIC M KOJIMYECTBEHHBIC 3aJla4d OJUMITHATHOTO
YPOBHSI CJIOKHOCTH, HCIONIb3YysSd (PU3MYECKHE 3aKOHBI, a TaKKE YpPaBHEHHS, CBS3bIBAIOIIUE
(bu3nYecKre BETUYNHBI,

AQHAIM3UPOBATh TPAHUIIBI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IMOHUMATh BCeOOIuil
xapaktep GyHIaMEHTATBHBIX 3aKOHOB M OTPaHUYCHHOCTH MCIIOJIb30BAHMS YACTHBIX 3aKOHOB;

dbopMynupoBaTh M pemiaTb HOBBIE 3aJa4yM, BO3HHUKAIOIIME B Xoae Yy4eOHO-
MCCJIEI0BATEIbCKOM U MPOSKTHOM ACSATEIBHOCTH;

YCOBEPIICHCTBOBATH MPUOOPHI U METOJIBI HCCIIEOBAHUS B COOTBETCTBUHU C MIOCTaBICHHBIMU
3a/1a4amy;

UCIIOJIb30BAaTh METOJIbl MAaTeMaTUYeCKOTO MOJICIMPOBAHUSA, B TOM YHCIE MPOCTEUIINE
CTATUCTUYECKUE METOBI JIsl 0OpabOTKH pe3yabTaTOB IKCIIEPUMEHTA.

2. COAEP) XAHUME KYPCA ®PU3UKU

2.1. 10 knace
DU3HUKA M eCTECTBEHHO-HAYYHbIH METO/ MO3HAHUSA NPUPOALI
®uznka — pyHIaMeHTanbHas Hayka o npupoje. Hayunslit Mmetoa nozHanus mupa. Bzaumocssss
MEXy (PU3UKOHM U APYrMMH €CTECTBEHHBIMH HayKaMU. MeTo/1bl HAyYHOT'O MCCIIEeI0BAHUS
¢usnueckux siBneHui. [lorpemHocty n3Mepennii pusndeckux BeaMunH. MoaenupoBanue
ABJIEHUH U NIPOLIECCOB IPUPOJIbl. 3AKOHOMEPHOCTD U CIIy4alHOCTh. | paHuIIbI IPUMEHUMOCTH
¢uznyeckoro 3akoHa. PuznyecKkrue TEOPUH U IPUHIIUII COOTBETCTBUSA. PoJib U MeCTO PU3HKH B
(GopMHPOBAHNN COBPEMEHHON HAYYHOM KApTHHBI MUPA, B MPAKTUUECKOH JIEATETbHOCTH JIHOACH.
Duzuka u Kyibmypa.

Mexanuka

[Ipeamer u 3agaun KiIaccuuecko MexaHuku. KnuneMarnueckue XapakTepucTUKH MEXaHUUECKOTO
IBIDKEeHUs. Mojienu Ten U 1B KeHUI. PaBHOYyCKOpEeHHOE TPSMOIMHEHOE JBMKEHNE, CBOOOTHOE
najicHue. ABIKEHUE Tella, OPOIIEHHOTO MO YTJIOM K TOPU30HTY. J[BHKEeHHE TOYKHU 1O
OKPYXKHOCTH. [locmynamenvhoe u spawjamenvHoe 08UMCEHUEe MBEPA020 meid.

Bzaumopeiictue Ten. [lpunnun cynepnosuiuu cuil. MHepuanbHas cucteMa oTcueTa. 3aKOHbI
Mexanuku Hrrotona. 3akonsl BecemupHoro tsarotenus, I'yka, cyxoro Tpenus. JIBuxxeHnue
HEOECHBIX TeJ M UX UCKYCCTBEHHBIX CITYyTHUKOB. A81eHus, HaOI00aemble 8 HeUHEePYUATIbHBIX
cucmemax omcuema.

Nmritynbe crutbl. 3aKOH U3MEHEHHUS M COXPAaHEHHsI UMITyJIbca. PaboTa cuitbl. 3aKOH U3MEHEHUS U
COXPAaHEHUSI DHEPTUH.



PaBHOBecue maTepuallbHON TOYKHU U TBEPAOIO Tela. Y CIIOBUs PaBHOBECHS TBEPIOIO Tela B
MHEpLHAIBHON cucTeMe orcueta. MOMeHT cuiibl. PaBHOBECHE )KUIKOCTH U ra3a. [[BuxeHue
KHUJIKOCTEH U ra30B. 3aKoH cOXpaHneHus: dHepeuu 8 OUHAMUKE HCUOKOCMU U 2a3d.
Mexannueckue KoyiebaHus 1 BOJIHbI. AMIUTUTY/IA, IEPUO/I, YacToTa, ¢a3za KojaeOaHUH.
[IpeBpateHust SHEPTUH IPU KOJICOAHUSX. BoiHyorcoeHHble KoneOaHus, pe3oHaHc.
[Toniepeunslie U MPOI0JIbHBIE BOIHBI. JHEprus BojHbl. HTEepdepenus u qudpakius BOJH.
3BYKOBBIEC BOJIHBI.

JlaGoparopHble padoThbI:

1. 3y4enue nBUKEHUS Tena, OPOIIEHHOTO TOPU3OHTAIBHO.

2. V3ydeHure ABMXKEHHUSA Tea MO OKPY>KHOCTH.

3. 3mepenue KECTKOCTH MPYKUHBI.

4. N3zmepenue kodhuIreHTa TpeHUs CKOJIbKEHUS.

5. M3ydeHune 3aKk0oHa COXpAHEHUS MEXaHUUYECKOI SHEPTUH.

6. M3ydeHnue paBHOBeCHs Tea MO JEHCTBHEM HECKOIbKUX CHJI.
KonTpoJbHbie padoTsI:

1. Kunemartuka.

2. JluHamuka.

3. 3aKOHBI COXpaHEHHUSI.

JlabopaTopHbie padoThl
7. 3mepeHne TeMieparypbl >KUIKOCTHBIMU U [IU(PPOBBIMU TEPMOMETPAMHU.
8. OueHka CuJT B3aUMOJICHCTBUS MOJICKYJT (METOJIOM OTpBIBA Kallelb).
9. DkcnepuMeHTallbHAs TpOBepKa 3akoHa ['eii - Jlroccaka
KonTpoJbHbIe padoThI:
4. OCHOBBI MOJICKYJISIPHO-KUHETHUECKON TEOPHH.
5. OcCHOBBI TEPMOIUHAMUKH.
OCHOBBI IEKTPOAMHAMU KNI

[IpenmMer u© 3amauu  3JIEKTPOJMHAMHUKU. OJEKTPUUECKOE B3auMOZEHCTBHE. 3aKOH
COXpaHEHMs DJIEKTpUUECKOro 3apsaa. 3akoH Kynona. Hanpspk€HHOCTh M MOTEHIMAN
ANEKTPOCTATHYECKOr0 TMoJid. [IpuHIMI cynepno3uuuu 3JIEKTPUYECKUX moJied. Pa3HocTh
noTeHuuanoB. [IpOBOOHMKM M AUAJIEKTPUKM B IJIEKTPOCTATHUECKOM IIOJIE. DJEKTpUYECKas
émkocTb. KonaeHcarop. DHeprus 31eKTpUYECKOTO MOJIsl.

[TocrostHHbIM 3nekTpudeckuil Tok. Cuia Toka. Dnekrpoasrkymas cuia (3/1C). 3akon Oma
JUISL  TIOMTHOW D3JEKTPUYECKOM 1enu. OJeKTpUYECKUH TOK B METaUlaX, AJIEKTPOJIUTAX,
HOJYIPOBOJHUKAX, ra3ax M Bakyyme. Ilnmasma. Onexmponus. T1oaynpoBOJIHUKOBBIE MPHUOOPHI.
Ceepxnpogooumocmo.

JlabopaTopHbie padoThbI:
10. IMocnenoBarenbHOE 1 MApAIIETFHOE COSUHEHHS POBOIHUKOB.
11. U3mepenue D/1C u BHYTpEHHETO CONPOTUBIIEHUSI UCTOUHUKA TOKA.
KonTpoJsbHbie padoThi:

6. DnekTpocTaTuka.

7. 3aKOHBI MOCTOSIHHOTO TOKA.

2.2. 11 kaacc

OCHOBBI 2/1eKTPOAUHAMHUKH (IIPOJOJIKEHHE)

MarnuTtHoe nose. Bektop MarHuTHOM HMHAYKIMH. [IprHOMN cynepno3suumyd MarHUTHBIX
nojed. MarauTHoe mnoJie IpoOBOJAHUKA ¢ TOKOM. Jl€MCTBHME MAarHUTHOIO MOJISI HA MPOBOJHUK C
TOKOM M JABWKYIIYIOCA 3apsiKeHHYI0 yacTuiy. Cuita Ammepa u cuna Jlopenna.

[ToTok BEekTOpa MarHMTHOW WHIAYKLMH. SIBIIEHHE 3JIEKTPOMArHUTHOM MHAYKUWHU. [IpaBuio
JleHma. 3aK0oH 37IEKTPOMArHUTHON WMHAYKIMHU. DJIC MHAYKIMUA B ABMKYIIMXCA MPOBOJIHHUKAX.
SBnenne camMomHAyKUMU. WHIYKTUBHOCTb. DHEPrus 3JAEKTPOMArHUTHOrO MOJisi. MarHuTHBIE
CBOMCTBA BEIIECTBA.

JlabopaTopHblie padoThI:



1. M3mepeHue cuibl B3aMMOAECUCTBUS MarHUTA U KaTYIIKH C TOKOM.
2. VccnenoBaHue sIBIEHUS 2JEKTPOMArHUTHOM MHAYKIUH.
KonTpoJsbHbIe padoTsI:

1. MarxauTHOe none. DIeKTpoMarHuTHast UHAYKLUS.

Kosneb6anus u BOJIHBI

Mexanuueckue Konebanusi. AMIUIMTY/Ia, TIEPUOJ, YacToTa, ¢aza konedanuid. [IpeBpamienus
SHEPI'Uu Npu KojaeOaHusX. Buinyocoennvle Konebanus, pe3oHanc.

OnexTpoMmarauTHeie Konebanus. Konebarenbublii KoHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIC
KojeOaHus. BBIHYXKIEGHHBIC SJICKTPOMarHuTHbie KojeOaHnus. Peszonanc. IlepeMeHHBIN TOK.
Kongencarop u KaTymka B Lenu [EPEMEHHOIO TOKA. JleMeHmapHas  meopus
mpancghopmamopa. Ipon3BoaCTBO, TIepeada U MOTPeOICHHE HIEKTPHUECKON YHEPTHH.

Mexannueckue BosiHbL. [lonepeyHble W IPOAOJIBHBIE BOJHBL. JHEPrUsi  BOJIHBIL
Wutepdepennus u audpaxius BoIH. 3BYKOBBIE BOJIHBI.

DNEeKTpOMarHuTHOEe noJie. BuxpeBoe 3JIeKTpUYecKoe Iose. DJIEKTPOMATHUTHBIE BOJIHBIL.
CBolicTBa 3JEKTPOMarHUTHBIX BOJH. JlMana3oHbl 3JIEKTPOMATHUTHBIX M3JIyUEHUH M HX
IIPaKTUYECKOEe IPUMEHeHueE. [IpuHIunel patnocssa3u u TeneBuacHus. Pa3Butie cpencTs cBA3U.
JlabopaTopHble padoThbI:

3. OmnpenesneHne yCKOpeHUs: CBOOOAHOTO MaJIeHNs IPY IOMOIIY MasTHUKA.

KonTpoJibHbIe padoThI:

2. MexaHn4ecKHe U 3JIeKTPOMarHUTHbIE KOJIEOaHusl.

3. MexaHu4yecKue U 3JIEKTPOMAarHUTHBIE BOJIHBI.

OnrTuka

['eomerpuueckas ontuka. [IpsMonnHeliHOe pacpoCTpaHEHUE CBETa B OJTHOPOJHOM Cpefe.
3aKOHBI OTpa)KeHUs U npeaomiieHus csera. [lonnoe orpaxkenne ceera. @opmyna TOHKOH JIMH3BIL.
OnTryeckue npuodopsl.

Ckopocth cBera. BomHoBele cBoiicTBa cBera. Jlucnepcusi cBera. MHTepdepenuus cpera.
KorepentHocts. Judpakuus csera. [longpuszanus ceera.

Bunet uznyuenuit. Cnexmpul u cnekmpanvueii ananu3. llpakTnueckoe NpUMEHEHUE
JIEKTPOMAarHUTHBIX U3Ty4CHHUH.

JlabopaTopHble padoThbI:

4. OmnpeneneHue MoKazaTelis IPeIOMIEHUS CPEJIbI.

5. N3mepenne poKyCHOTO pacCTOSTHUS COOMPAOIIECH JIMH3BI.

6. Omnpenenenue JUIMHBI CBETOBOW BOJIHBI.

7. Onenka HHPoOpMaMOHHON éMKOCTH KoMIakT aucka (CD).

8. HaluroneHue CruiomHoro 1 TMHEHYaToro CreKkTpos.

KonTpoJibHbIe padoTsI:

4. 3aKOHBI TEOMETPUUYECKON ONTHKH.

5. BonHoBas onrtuka.

OcHOBBI CIENMAJIBHON TEOPHH OTHOCHTEIBLHOCTH

MHBapMaHTHOCT MOJYJSl CKOPOCTH CBe€Ta B BakyyMme. IIpHMHIMII OTHOCHUTEIBHOCTH
OnHTetHa. Ilpocmpancmeo u épems 6 cneyuanbHol meopuu OMHOCUMENbHOCIU. DHEeP2Uusl U
uUMnysLe c800600nol yacmuybsl. CBA3b MAaCChl U SHEPTUU CBOOOTHOM YaCTUIIbI. DHEPTHS MTOKOSL.

KBanroBas ¢pusuka

[Ipeamer u 3aga4n KBAaHTOBOM (DU3HKH.

TemoBoe wu3nyueHue. PacnpeneneHue sHepruM B CHEKTpe aOCOMIOTHO YEPHOTO Tena.
l'umoreza M. Ilnmanka o xBanTax. Porodpdexr. Onbitel A. I'. CroneroBa, 3aKOHBI
dbotodddekra. YpaBuenue A. DitHmreiHa 115 hoTodrddekra.

®oroH. I'unore3a ne bpoilsis 0 BOJHOBBIX CBOMcCTBax yacTull. KoprycKyisspHO-BOJIHOBOMI
nyanmu3Mm. CooTHomieHue HeomnpenenéHHocten [enizenOepra. JlaBnenue ceera. Onwvimur 11 H.
Jlebeoesa u C. U. Basunosa. [{ugppaxyus s1ekmponos.

Mopnenu crpoenust aroma. Onbitel Pesepdopna. IlnanerapHas monenb CTpoeHUs aroma.
OObsicHEeHHE JMHEHYaToro CHEKTpa BOJOpPOJAa Ha OCHOBE KBAaHTOBBIX IOCTynaaToB bopa.



CHoOHTaHHOE U BBIHYXKJIEHHOE U3JTyUYE€HUE CBETA.

CocraB U cTpoeHHE aTOMHBIX siep. M3orombl. SAnepubie cuibl. [ledexT maccel. DHeprus
CBSI3U ATOMHBIX SAJIEP.

PannoaktuBHOCTE. BUABI paginoakTUBHOrO M3Iy4eHHUs. 3aKOH PaJMOAKTUBHOIO pacmajia.
SnepHble peakuuu, peakuuu JeleHus U cuHTre3a. LlenHas peakuus neneHus suep. SAnepHas
sHepreTuka. TepmosiiepHbiii cuHTe3. [I[puMeHeHue saepHoi SHepruu. buonozuueckoe oeticmsue
PAOUOAKMUBHBLX U3LYYEHUI.

DneMeHTapHbIe YaCTHULBI. @yH/1aMEHTAIIbHbIE B3aUMO/ICHCTBUSI. Yekopumenu
971eMEeHMAPHbLIX YaACmUY.

JlabopaTopHble padoThI:

9. HccnenoBanue cnekTpa BOAOPOJA.

10. OmpenenieHrie UMITyJIbCA M DHEPrUM YaCTUIBI MPU JBMKCHWM B MAarHUTHOM Tonie (Io

dororpadusm.)
KouTtposbHbie padoThi:

6. KBanroBas onrtuka.

7. ®u3nka aToMa 1 aTOMHOTO SIIpa.

Crtpoenne BcesieHHO#

[IpMEHIUMOCTh 3aKOHOB (DU3UKH JJIsi OOBSICHEHHUS TPUPOABl KOCMHUYECKUX OOBEKTOB.
Conneunasi cucreMa. 3BE3NbI M MCTOYHMKU uX dSHepruu. Kiaccudukanus 3BE3a. DBOMIONUSL
Connua u 3B€31.

lanaktuka. Jpyrue ramaktuku. IIpocTpaHcTBeHHO-BpeMeHHbIE MaciuTaObl Ha0JI01aeMOi
Bcenennoii. [IpencraBnenne 06 sBomonnu Beenennoit. TémHast Matepust U TEMHasi SHEPIUSL.

JlaGoparopHbie padoThbI:

11. Onpenenenuie neproja oOpalieHus IBONHBIX 3BE3]1 (110 EYaTHBIM MaTepHaiam).

HanpasJieHusi NpOeKTHOM AeATEJIbHOCTH 00y4aAKOIIUXCH:

- HCCIEJOBAHUE PABHOYCKOPEHHOI'O [BW)KEHUS C HCIOJIB30BAHUEM DSJIEKTPOHHOIO
CEKYHJIOMepa WK KOMIIbIOTEPA C JTaTUUKAMU;

- HCCIIEOBAaHUE JIBUKEHUS Tella, OpPOIIEHHOI0 TOPU30HTAJIBHO;

- HCCIIE0BaHUE LIEHTPAIBHOIO yIapa;

- MCCIEA0BAaHNE KaYyeHUs WINHAPA 110 HAKJIIOHHOM IUIOCKOCTH;
- HCclleZIOBaHNE ABM)KEHUS OpOYyHOBCKOM "acTullsl (1o Tpekam lleppena);

- HCCIIE0BaHNE U30IPOLIECCOB;

- HCCIeJOBaHUE U30XOPHOTO MPOLIECcca U OLEHKA a0COIIOTHOTO HYJIS;

- HCCIeI0BaHNE OCThIBAHUS BO/JIbI;

- HCCJENOBAaHUE 3aBUCUMOCTH HAIPSDKEHHS Ha IOJI0CAaX MCTOYHMKA TOKA OT CHJIBI TOKA B
Leny;

- HCCJeI0BaHuE 3aBUCUMOCTH CHIIBI TOKA Yepe3 JJAMIIOUKY OT HalpsKEHUs Ha Hel;

- HCCleJOBaHUE HarpeBaHMs BOJbI HarpeBaTeleM HeOOIbIIOW MOLTHOCTH;

- MCCIIE0BAHUE SIBJICHMS 2JIEKTPOMAarHUTHON MHIyKIUY;

- MCCIIEJOBAaHUE 3aBUCUMOCTH YIJIa MPEJIOMIICHHS OT yIja MaJeHus;

- HCCIeOBAaHUE 3aBUCUMOCTH PACCTOSIHUS JIMH3BI 10 U300paKeHUsI OT PACCTOSHUS JIMH3bBI
710 TIPEIMETa;

- HCCIIEJOBaHUE CIIEKTPa BOIOPOJIA;

- HCCIeI0BaHUE ABMKECHUS JBOWHBIX 3BE3] (110 MeYaTHBIM MaTepuaiam).
KoncrpynpoBanne TeXHHYESCKHUX YCTPOMCTB:
- KOHCTPYHUPOBAHHUE HAKIIOHHOM MIIOCKOCTH ¢ 3aianHbIM KIT/I;
- KOHCTPYHWPOBAHHUE PBIYAKHBIX BECOB;
- KOHCTPYHMPOBAHWE HAKJIOHHOHW IIJIOCKOCTH, MO KOTOPOW OPYCOK JBIIKETCS C 3aJaHHBIM
YCKOPEHHEM;
- KOHCTPYHUPOBAHME HJIEKTPOJABUTATEIS;




- KOHCTpyHpOBaHHUE TpaHchopMaTopa;
- KOHCTPYHMPOBAaHHUE MOJICIIH TEJIECKOIa WK MUKPOCKOTIA.
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3. TeMaTn4eckoe MJIAHUPOBAHUE

TemaTnyeckoe CopepxaHue 1o TeMam OcHoBHbIE BUIbl | OCHOBHBIE
IJITAHUPOBAHHUE JIEATETLHOCTH  OOYYaroNTuXcsl | HalpaBICHUS
(Ha ypOBHE YHUBEPCAJIbHBIX | BOCIUTATEIHHOU
y4eOHBIX ICUCTBHIN) NEeATEILHOCTH
10 knace (170 4, S u B Hee110)
Du3nKa M eCTECTBEHHO - HAYYHbI MeTO/ MO3HAHUS TPUPO/BI
(4 4 =24 +24 U3 pe3epBHOr0 BpEMEHH)
dusnka u dusnka - pyHIaMeHTaIbHAsI HayKa O OOBsicHAT, Ha mnpumepax | I pasxcoanckoe
€CTECTBEHHO - | mpupoje. Hayunsiit MeTos mo3Hanust | poib U MecTOo (GU3UKUA B | 8OChumaHue;
HAy4YHBI MeTOXl | Mupa. BzanmocBs3s Mexxay Gusnkoit | GopMupoBaHUM COBpeMEeHHOU | [lampuomuueck
IMO3HAHUS U JPYTUMH €CTECTBEHHBIMU HAy4YHOW KAPTUHBI MHUpPA, B | 0e GOCHUMAHUE
TIPUPO/IBI HaykamMH. MeTo/Ibl Hay4HOTO pPa3BUTUHU COBPEMECHHOM | u
4dq HCCIICTOBAHUS (PU3NICCKUX TEeXHUKH U TEXHOJOTUH, B | popmuposanue
sBneHuii. Pu3ndeckye BEIMYNHEI. MPAKTUYECKOU  JICSITEIBbHOCTH | POCCULICKOU
[TorpemnocTu n3mepenui JOJIEH; UOeHMUYHOCIU
(bU3UYECKUX BEITHMYHH. JIEMOHCTPHPOBATH Ha
MopenupoBaHue SBICHUNA U puMepax B3auMOCBS3b MEXKIY
MIPOIIECCOB MPUPOIBI. buzuKoin 51 OpYyTUMU
3aKOHOMEPHOCTD U CIy4YalHOCTb. €CTECTBEHHBIMHU HAyKaMU;
®dusnyeckue 3aKOHbI M TPAaHUIIBI KX BOCITPOHU3BOIUTH cXemy
MIPUMEHUMOCTU. PU3NUECKue Hay4HOTO IMO3HAHUS,
TEOPUH U MPUHIIUI COOTBETCTBUS. MIPUBOJIUTH npuMepsl €€

Ponb 1 MecTo pusuku B
(bopMHpPOBaHUN COBPEMEHHON
Hay4YHOM KapTUHBI MUpa, B

HpaKTquCKOﬁ JI€SATEIbHOCTH JIFOACH.

®dusuKa 1 KyJlbTypa.

HUCIIOJIL30BaHUSI
[laBaTp omnpeneneHue NOHATHN
W pacro3HaBaThb HUX: MOJENb,

Hay4Has TUIIOTE3a,
¢buznueckas BEJINYMHA,
¢duznueckoe SIBJICHUE,

Hay4HbI ¢akT, (uznyeckui

3aKOH, (pu3nyeckas Teopus,
MIPUHIIUIT COOTBETCTBUS.
OOGOCHOBHBIBATh
HE00X0IUMOCTh
WCIIONIb30BAaHUS MOJICTICH JUIst
OTIHICAHHUS buznuecKux
SIBJICHU 51 MPOIIECCOB.
[TpuBOAUTE IPUMEPHI
KOHKPETHBIX SIBIICHUH,

MPOLECCOB U MOJENEN ISl UX
OIHCAHUSA.

[IpuBouTH IIPUMEPHI
buznyecKux BEJINYMH.
dopmynupoBaTh (pU3UUECKHE
3aKOHBI. YKa3bIBaThb T'PAHUIIBI
MPUMEHUMOCTH  (DU3HUECKUX
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3aKOHOB.

[IpuBoauTH MPUMEPbI
HUCIIOJIB30BaHUA (1)I/I3I/I‘IGCKI/IX
3HaHUU B JIEKOPaTUBHO-
MIPUKJIIATHOM HCKYCCTBE,
MY3BIKE, CIIOpTE.

Oco3HaBatb LEHHOCTh

HAy4YHOI'0 NO3HAHWS MUpPA I
4eJI0BCUYECTBA B LEJIOM U UL
KaKI0r0 4eJI0BEKa B
OTIENBHOCTH, BAKHOCTb
OBJIAJICHUSI METOJIOM HAay4HOI'O
IIO3HAHMS I JOCTHKEHUS
ycrexa B JIIOOOM  Buje
IIPAKTUYECKOW J1E€ATEIbHOCTH.

[oToBUTH  Tpe3eHTAlMd U
COOOILEHUST TI0 H3YYEHHBIM
TEMaM.

Mexanuka (754 = 69 u +64 u3 pesep

BHOI'0 BpeMEeHH)

Kunemaruka | I[Ipenmer u 3a1aun KI1acCUYECKOM JlaBathb onpexaenenue | [{ennocmu
(2lu=15u+ 6 | mexanuku. Kunematnueckue MOHSATUIA: MEXaHUYECKOE | HAYYHO20
9 U3 PE3EPBHOTO | XapaKTEPUCTHKH MEXaHUIECKOTO JBUKEHHE,  IOCTYNATENbHOE | NO3ZHAHUA,
BPEMEHH ) IBUKEeHHs. Mozenu Ten u JBUKEHUE, paBHOMepHOE | Adanmayus

nBukeHud. [IpocTpaHcTBO U BpeMs. | IBUJKEHHE,  HEPaBHOMEPHOE | 00yuaiouje2ocs
OTHOCUTENBHOCTH MEXaHUYECKOTO JIBUKEHHE, PAaBHOYCKOPEHHOE | K
nerkeHus. CHCTEMBI OTCUETA. JIBUYKEHUE, JBUKEHUE 110 | USMEHAIOUWUMCS]
CkanspHbie U BEKTOPHBIE OKPYXHOCTH C TIOCTOSIHHOH | yCr08usim
(bu3UYeCKre BETUYNHBI. CKOpPOCTBIO, CUCTE€MA OTCYETA, | coyuanrvHou U
Tpaekropus. [1yts. [lepememnienue. MaTepuaibHas TOYKA, | NPUPOOHOL
CxopocTh. YCKOpeHHe. TpaeKTopHs, MyTh, | Cpeobl;
PaBHOMEpHOE U PaBHOYCKOPEHHOE nepeMenieHne, KoopAuHata, | Dusuyeckoe
MPSIMOJIMHEHHOE JIBYKCHUE. MOMEHT BpEMEHH, | gocnumanue u
CBobosiHOE NajieHue Tena. IIPOMEXKYTOK BpPEMEHHU, | popmuposarue
PaBHOMEpHOE IBUKEHUE TOUKH I10 CKOPOCTh PaBHOMEPHOTO | KVIbMypbl
okpyxkHocTH. [locTynarensHoe u JBUKEHHS, CPEIHSSL CKOPOCTh, | 300p08bs;
BpalmaTeIbHoe IBIKEHHE TBEPAOTO | MTHOBEHHAS CKOpPOCTb, | Tpyodosoe
Tena. YCKOpEHHUE, gocnumanue U
JlabopaTopHbie pabOThI: HEHTPOCTPEMUTEILHOE npogheccuonansy
1. 3y4yenue nBuxeHus Tena, YCKOpEHHUE. Hoe
OpOIIEHHOTO TOPU3OHTAIBHO. Pacnio3naBaTh B KOHKPETHBIX | camoonpeoeneH

CUTYaIUsX, HaOmIoaTh | ue.

SIBIICHUS: MEXaHUYECKOe

JIBUKEHHE,  IMOCTYIMAaTeIbHOE

JIBIKEHUE, paBHOMEpHOE

JBUKEHHE,  HEpPaBHOMEPHOE

NBI)KEHUE, PaBHOYCKOPEHHOE

JIBUKEHHE,  JABW)KCHHE  TI0

OKPYXHOCTH C TIOCTOSTHHOU

CKOPOCTBIO.

BocnponsBoanuth SIBIICHUS:
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MEXaHUUYECKOE JBUXKEHUE,
paBHOMEPHOE IBUKCHHUE,
HEPAaBHOMEPHOE  JIBH)KEHUE,
PaBHOYCKOPEHHOE IBUXXCHHE,
JBUKEHHE 110 OKPYKHOCTU C
IIOCTOSIHHOM  CKOPOCTBIO  JUISt
KOHKPETHBIX TEJl.

3agaBaTh CUCTEMY OTCYETA JUIsS
ONMCAHMUS JBUOKECHHUS
KOHKPETHOI'O TeJIa.
PacnosnaBate cuTyauuu, B
KOTOPBIX TEJIO MOKHO CUUTAaTh
MaTepUalbHOU TOYKOM.
OnwucsiBatb TPAEKTOPUU
JIBUKECHUS TeN,
BOCIIPOM3BOANTH JIBJKEHUE U
IPUBOJUTH  MPUMEPHI  Tel,
HUMEIOLIIX 3aJaHHYIO
TPACKTOPUIO JBUKCHHUS.
Onpenensatb B KOHKPETHBIX

CUTYaLUAX 3HAYEHUS
CKaJISIPHBIX (buznuecKux
BEJIMYMH: MOMEHTAa BpPEMEHU,
MIPOMEXKYTKA BPEMEHU,

KOOpJUHATHI, IYyTH, CpeaHei
CKOPOCTH.

HaxoauTs MOIyb ¥ IPOEKITUN
BEKTOPHBIX BEITUUHH.
Onpenensitb B KOHKPETHBIX
CUTYaIUSIX HAMPaBICHHUE

5 MPOEKIIUU BEKTOPHBIX

(bU3UIECKUX BEJINYMH:
[epEMEILICHMUS, CKOpOCTH
PaBHOMEPHOTO JIBH>KCHUS,
MIHOBEHHOM CKOpOCTH,
YCKOpEHHUS,
LEHTPOCTPEMHUTEIILHOTO
YCKOPEHHS. [Ipumenars

3HaHUA 0 ,HGP’ICTBI/IHX C
BCKTOpaMH, IIOJYYCHHBIC Ha

ypoKax TEOMETPHH.
3anuceIBaTh ypaBHEHUS
PaBHOMEPHOTO u
PaBHOYCKOPEHHOTO

MEXAHUYECKOTO  JIBMKEHUS.
CocraBnsaTh yYpaBHEHUS
PaBHOMEPHOTO u
PaBHOYCKOPEHHOTO

IPSIMOJIMHENHOTO JIBUJKEHUS B
KOHKPETHBIX CUTyalusx.

OHpeI[eJ'IHTL 110 YPAaBHCHUAM
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rapameTpbl JBUYKCHHS.

[IpumensTH 3HAHUS 0
MMOCTPOCHUU n YTCHUHN
rpadukoB 3aBHCUMOCTH
MCKOAY BCJIMYHUHAMMU,

HONy4eHHbIE  Ha  YpOKax
anreopel.  Ctpouth rpaduk

3aBHCHUMOCTH KOOpPJMHATHI
MaTepUaJIbHOM  TOYKM  OT
BPEMCHHU JBUKCHMUSL.

Omnpenensitb 1o rpaduky
3aBUCHMOCTH KOODPJHMHATHI OT

BpEMEHU Xapaxkrep
MEXAHUYECKOT O JBUKCHMS,
HaYyaJIbHYIO KOOpPJMHATY,

KOOpAUHATY B  YKa3aHHBIN
MOMEHT BpPEMEHHU, MU3MEHEHUE
KOOpPIMHATBl 33 HEKOTOPBIN
IIPOMEXKYTOK BpPEMEHH,
MPOCKIMI0  CKOpocTH  (auid
PaBHOMEPHOTO

IPSIMOJIMHEHHOTO  JBM)KEHHUS).
Omnpenensate 1o rpaduky

3aBHUCHUMOCTHU POEKLUU
CKOPOCTH oT BpEMEHU
Xapakrep MEXaHUYECKOTO
JIBUKCHMS, Ha4aJIbHOU
CKOpOCTH, MIPOEKIINIO
YCKOpEHHUs, WU3MEHEHNE
KoopauHatel. OmpenensTs Mo
rpaduxy 3aBUCHUMOCTH
INPOEKIIMA  YCKOPEHHsS]  OT
BPEMEHU XapakrTep
MEXaHUYECKOTO  JIBM)KEHUS,
U3MEHEHHE IPOEKLNN

CKOpPOCTH 32 ONpEAeIEHHBIN
IIPOMEXYTOK BPEMEHH.

[laBaTb OITpEICIICHUE
MOHSTHI: aOCOTIOTHO TBEPAOE
T€NO,  IOCTyNareiabHOE U
BpalaTeabHoe JIBUKCHUS
aOCOIOTHO TBEPAOTO  Tea.
Pacrio3naBaTh B KOHKPETHBIX
CUTYallUsX, BOCIPOU3BOJIUTH
U HaOII0AaTh MOCTYIATENbHOE
U BpalaTebHOE JBUKCHUS
TBEpaOro tena. IIpuMeHATH
MOJICNIb a0COJIFOTHO TBEPAOTO

TCJ1a JJIA  OIIMCaHUA
JABWXKCHUA  TCII. BrerancisaTs
3HA4YCHHC er'IOBOﬁ n
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JIMHEWHON CKOPOCTEH,
JaCTOTHI " nepuozaa
oOpamieHuss B KOHKPETHBIX
curyanusax. Paznuyare myth u
NepeMCIICHUC, MITHOBCHHYIO U
CpenHIO0 CKopocTu. M3mepsars

3HAYEHUS nepeMeIieHus,
MyTH, KOOPJIWHATHI, BpPEMEHU
JBUKCHUS, MTHOBECHHOH
CKOPOCTH, CpeIHEl CKOpOCTH,
YCKOpEHHUS, BpEMEHU
nBuxkeHus. Paborate B mape
npu BBITIOJITHCHUH
J1a00paTOPHBIX pabor u
IIPaKTUYECKUX 3aJlaHUAMN.
[TpumeHsTH MO/JIeNH
«MartepuagbHas TOYKaY,
«paBHOMEPHOE
MNPSIMOJIMHEHHOE  IBUKCHHEY,
«PaBHOYCKOPEHHOE

IBIDKEHHE» JUI  OIHMCAHUs
JBIKCHUS pPEaTbHBIX TEl U
00BEKTOB, H3y4aeMbIX B Kypce
OouoJioruu

3aKOHBI
JTAHAMUKH
Hrrorona
10 g

B3aumonaeiictBue Tei. SABieHne
unepuuu. Cuna. Macca.

NHepuyanpHbIe CUCTEMBI OTCUETA.

3aKOHEBI JuHaMuku HeproToHa.

[aBath OITpEeICIICHUE
MMOHSITHI: WHEepLHs,
WHEPTHOCTh, Macca, CHJa,
PaBHOJIEUCTBYIOILIAS cuina,
WHEepLHaIbHas cucTeMa
OTCYETA. Pacno3HaBars,

Ha0IIOaTh SBJIICHUE WHEPIIHH.
[IpuBoIUTE,  TPUMEpPHI  €r0
MPOSIBIICHUST B  KOHKPETHBIX

CUTYaIUsX. OOBACHATD
MEXaHWYECKHUe  SIBICHUA B
WHEPIHATBHBIX cUCTEMax

orcuéra. BrlmensTs AeucTBUA
Tel JOpyr Ha Jpyra H
XapaKTEepU30BaTh UX CHIIAMH.
IIpumeHnATH 3HAHUS 0
JIEUCTBUAX HAaJ BEKTOpaMy,
ITOJTyYEHHBIE Ha  ypoKax
TE€OMETPHUH. Onpenensrs
PaBHOJEHCTBYIOLIYIO cuiy
IByx cwil. DPopMynupoBaTh
IIEPBbI,, BTOPOM W TpPETHUH
3akoHbl HbroTOHA, yCIOBUS HX
npuMeHnMocTu.  [IpuMeHATH
NIEPBbI, BTOPOM U TPETUU
3aKOHBI HeroTona npu
pELICHUH PACUETHBIX 3a4a4.

15




®opMyIMpOBaThH IIPUHLIAI
oTHocUuTelbHOCTH [ anunes

Cuiel B
MEXaHUKE
16 g

Cuna TsHKeCTH, BeC, HEBECOMOCTb.
Cwuutbl yIIpyrocTH, CHIIBI TPSHHS.
3aKOHBI: BCEMUPHOTO TATOTEHUS,
I'yka, cyxoro TpeHus.
Hcnonb3oBaHne 3aKOHOB MEXaHUKU
JUISL OOBSICHCHUS JBDKCHUS
HEOECHBIX TeJ U JUIS Pa3BUTHS
KOCMUYECKHUX UCCIICIOBAHHM.
SIBiienusi, HaOII01a€MbIE B

HCUHCPIUAIBHBIX CUCTCMAX OTCUéTa.

JlaGopaTopHblie pabOThI:

2. V3yueHue ABWKEHHS TEJa 10
OKPY)KHOCTH.

3. 3MepeHue )KeCTKOCTH MPYKUHBI.
4. Nzmepenue kodpduimeHTa
TPEHUS CKOIIBKECHUSI.

[Tepeuncnars BUIEI
B3aMMOJICHCTBUSA TEJI W BUIBI
cunl B MexaHuke. /[laBaTh
omnpeneseHue TOHATHH: CHIa
TSOKECTH, CHJIa  YIPYTOCTH,

cuita TpeHusl, BEC,
HEBECOMOCTb.

dopmyIrpoBaTh 3aKOH
BCEMHUPHOTO  TSATOTEHUS U

YCJIOBUSI €ro NPUMEHUMOCTH.
HaxoauTs B JONOJHUTEILHOMN
nuteparype u  HMuTepHere
uHpopMannuio 00 OTKPBITHH
Hrroronom 3aKOHa
BCEMUPHOTO TATOTCHHSL.
[IpuMeHsATh 3aKOH BCEMUPHOTO

TATOTEHUS NpPH  PEUICHUHU
KOHKPETHBIX 3ajad4.
PaccunThiBaTh cuiy TSXKECTH B
KOHKPETHBIX CUTYyaLUSIX.
Breraucnars BeC  Ten B
KOHKPETHBIX CUTYyaLUSIX.
HazrpiBaTh CXOJICTBO u

pazivuMsi Beca U CHIIBI
TsDKecTH.  Pacrio3HaBaTe W
BOCIIPOU3BOJUTL  COCTOSIHUE
TeJI, TPU KOTOPBIX BEC TeJa
paBeH CHUJIe TSDKECTH, OOJblle
Wik MeHbIe e€. ONMUCHIBATh U
BOCIIPOU3BOJUTL  COCTOSIHUE
HEBECOMOCTH Tena. I O0TOBUTH
Mpe3eHTAllMd U COOOIICHHS O
MOBEICHUU TE€J B YCIOBHUAX
HEBECOMOCTH, 0  mnoJérax
YyeJloBeKa B KOCMOC, O
JIOCTHKEHUSIX HaAIllEH CTPaHbI B
MMOATOTOBKE KOCMOHABTOB K
oJjeraM B YCIOBUSAX
HEBECOMOCTH.

Pacno3naBarsn,

BOCIPOM3BOANTh U HAOIIOIATh
paszIuyHbIe BUBI AehOpMaIiu
Tes. PopMyIauMpoBaTh 3aKOH
I'yka, TpaHULIbI ero
MPUMEHUMOCTHU. BbrunciaTey u
U3MEPATh CUJTy  YOPYTOCTH,
JKECTKOCTh MPY>KUHBI.
Pacno3naBars,

BOCTIPOM3BOANTh, HAOIIOIATh
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SBIICHUSI ~ CyXOTrO  TpEHUs
MOKOSI, CKOJIbKEHUSI, KaueHus,
SIBIICHUE COINPOTUBIICHUS TIPU
JIBUKEHUHM Tella B KHUAKOCTU
unmn  rase. Hsmepars u
n300pakaTh rpaUUecKu CUIIBI
TPEHUSI TIOKOS, CKOJBKEHUS,
KaueHUs, >KUJKOTO TPEHUS B
KOHKPETHBIX CUTYaIUsIX.
Hcnons3oBate Qopmyny s
BBIUMCIICHHSI  CWJIBI  TPCHHS
CKOJILKEHUSI TPU  PELICHUU
3ajay.

W3mepsate  cuity TSKECTH,
CHIIy YIpPYIOCTH, BeC Tena,
CWIIy  TpEHHS, YAJIUHEHUE

IPYKUHBI

Ompenenatb € MOMOIUIBIO
KOCBEHHBIX U3MEpEeHHI
JKECTKOCTD MIPYXKUHBI,
kodurmeHt TpEHUS
CKOJIb)KEHUSI.

PaGoTtath B nape  Opu
BBIIIOJJHEHUM  MPAKTUYECKHUX
3aJlaHNM.

HaxoanuTe B JOIOJTHUTEIILHOM
auteparype U HHTepHere
nH(pOpMaLIHIO 0 BKJIQIE
pa3HbIX YUY€HBIX B pa3BUTHE
MEXaHMKHU. I'oToBUTH
Mpe3eHTAIMU U COOOLICHHUS 110
V3YYECHHBIM TEMaM.

3axoH
COXpaHEHUS
UMITyJIbCa
54

NMnynbsc MmaTepuaibHOM TOUKH U
CHUCTEMBI TeJl. 3aKOH U3MEHEHUS U
COXpaHEHUs UMITYJIbCa.

[laBatb OmpeeiIcHue
MIOHSITUM: UMITYJIbC
MaTepHUaIbHOU TOYKH,
HUMITYJIBC CHIJIBI, HMITYJIbBC
CUCTEMBI  Tell, 3aMKHYyTast
cucreMa  Tell, peaKkTUBHOE
JIBUKCHHUE.

Pacno3naBarn,

BOCTIPOM3BOANTh, HAOIIOIATh
yIpyrue n HEYIpyTrue
CTOJIKHOBEHHS Ted,
pPEaKTUBHOE JIBUKEHHE.
Haxomuts B KOHKPETHOM
CUTyallMW 3HAYEHUS MUMITYJIbCa
MaTepUAIbHOMN TOYKHU u

UMITyJIbCa CHJIBI.
DopMyIMpoOBaTh 3aKOH
COXpaHEHHUS UMITyJbCa,

rpaHvlibl €ro MpUMCHHUMOCTH.
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CocraBisTh YpaBHEHUS,

ONMCBHIBAOLINE 3aKOH
COXpaHEHHs  HMIyJIbCa B
KOHKPETHON CUTyaluu.
Haxonurs, HCIIOJIb3Ys
COCTaBJICHHOE YPaBHEHHE,
HEU3BECTHBIC BEJINYUHBI.
CoznaBath CUTyaluu B
KOTOPBIX IIPOSABIISIETCS 3aKOH
COXpaHEHHUs MMITYJIbCA.

Haxonute B 1OMOMHUTENBHOU
auteparype U HHTepHere
uH(poOpMaILIMI0O TIO 3aJaHHOMN
TEME.

I'oroBuTh  mHpe3eHTaLMM U
COOOIlEHUSI TI0 HW3YYECHHBIM
TEMaM. I'oToBUTH
MPE3CHTAUA U COOOIICHUS O
MoJIETaxX 4YeloBeKa B KOCMOC,
0 JIOCTUKEHUAX Halen
CTpaHsbl B OCBOEHUU
KOCMHUYECKOTO TMPOCTPAHCTBA.
PaGorate B mape wiu rpymnmne

npu BBITIOJIHEHUN

MPAKTUYECKUX 3a/IaHUM
3akoH PaGora cunbl. Mexannueckas [laBatb onpeJeseHue
COXpaHEHUs SHEPTUsI MAaTePUATLHON TOYKH U MTOHSTUI: pabora  cuIBI,
MEXaHUYECKOM | CUCTEMBI. 3aKOH U3MEHEHUS U MOIIIHOCTb, KHUHETHYeCKast
SHEPTUU COXpaHEHUS MEXaHWYECKOW YHEPTUU. | DHEPTHs, MOTEHIUATbHAS
104 JHEpPIus, MOJIHAs
JlaGopaTopHbie pabOTHI: MeXaHUYeCcKas SHEPTHUS,
5. M3ydeHune 3akoHa COXpaHEHUS M30JIMPOBaHHAs cucreMa,
MEXaHWYECKON IHEPTHUH. KOHCEpBaTUBHAs cuia.
Bprunciate B KOHKpPETHOU
CUTyaluu 3HAUYEHUS

(bu3NYECKUX BEJIUYUH: pabOThI
CHJIBI, paOOTBl CHJIBI TSDKECTH,
paboThl  CHJIBI  YNPYTOCTH,

paboThl  CHIIBI TpEeHHH,
MOIITHOCTH, KUHETUYECKOU
JHEPIuu, W3MEHEHHUS
KMHETHYECKOMN DHEpruy,
MOTEHIIMAIBLHON SHEPTUU TEN B
rPaBUTALIMIOHHOM TIoJIE,
MMOTEHIIMAIbHOMN SHEPIUU

yapyro  1ehopMHUPOBAHHOTO
TeJla, TOJHOM MEXaHUYECKOU
SHEPTHH. CocTaBisiTh
ypaBHEHUS, CBS3BIBAIOLINE
paboTy cuibl, JeicTByromEn
Ha TEIO0 B  KOHKPETHOU
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CUTyallud, C  W3MEHEHUEM
KHMHETUYECKOU

sHepruum  Tenma.  Haxomuts,
UCIIONb3Ys COCTaBJIEHHOE
yYpaBHEHUE, HEU3BECTHBIE
BEJINYUHBI.

DopmyJIUPOBATH 3aKOH
COXpaHEHUs MIOJIHOM
MEXaHUYECKON JHEPIUH,
Ha3bIBAThH TPAHUIIBI ero
IIPUMEHUMOCTH.

CocraBnsaTh YpaBHEHUS,
OIIMCBIBAIOLINE 3aKO0H
COXpaHEHUs MIOJIHOM
MEXaHUYECKOM JHEpPruH, B
KOHKPETHOU CUTYaLINH.
Haxonuts, HCIIOJIb3Ys
COCTaBJICHHOE ypaBHEHUE,
HEU3BECTHBIE BEJINYUHBI.
Co3znaBaTth CUTYyalluH, B
KOTOPBIX MPOSBIISIETCS 3aKOH
COXpaHEHUs MOJTHOMN
MEXaHUYECKON SHEPIUH.
BrimonHsaTh
AKCIIEPUMEHTAIIbHYIO
IIPOBEPKY 3aKOHA COXPAHEHUs
MEXaHUYECKON SHEPTUH.
BoimonHaTh KOCBEHHBIE

U3MEpEeHusl HMIlyJbca Tena,
MEXaHUYECKON »HEepruu Tena,
paloThI CHJIBI TpEeHusl.
PaGorate B mape, rpynmne npu
BBIMOJIHEHUH  NPAKTHYECKUX
3aJaHuM. Haxomuts B
JIOTIOJIHUTENIBHON  JTUTEpaType
u MHTepHeTe nHpopMaIuio 1o

3alaHHOU TEME.
IIpumeHnATH 3aKOHBI
COXpaHEHUs  UMIIyJIbCa U
MEXaHWYECKOM DJHEPruu s
OIMCAHUSA JBU>KECHUS
peabHBIX TEN
Junamuka JlnHamuka BpanaTeabHOro [laBaTp onpeneneHue
BpalllaTeIbHOrO | IBHYKEHUS aOCOJIFOTHO TBEPIOTO MOHATUI: YIJIOBOE YCKOPEHHE,
JBUKEHUS Tela. MOMEHT CHUJIBI, MOMEHT
abCoIOTHO WHEpUMU  TBEpPAOro  Telna,
TBEPJOTO TeNa MOMEHT WMITYJIbCA,
3y KUHETHYECKas SHEprus
a0COJIIOTHO TBEPAOTro Tea;
Haxomqute B KOHKpETHOMU
CUTYallu1 3HAYEHUS
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buznuecKux BEJIUYMH:
YIII0BOTO YCKOPEHHSI, MOMEHTA
CWJIBI, MOMEHTa  HHEPIUU
TBEpPIOTO  Tela, MOMEHTa

HAMITYJIbCA, KUHETHYECKOMN
SHEpPrUM  TBEPJIOTrO  TeJja.
CocraBnsiTh OCHOBHOE
yYpaBHEHUE JTUHAMUKHU
BpalaTeJIbHOTO JIBUJKEHUS B
KOHKPETHOU CUTYalVH.
Haxonuts, HUCTIOIB3Ys
COCTaBJICHHOE YpaBHEHUE,
HEU3BECTHBIC BEJIMUUHBI;
dopMyIMpoOBaThH 3aKOH
COXpaHEHUs MOMEHTa
MMITYJIbCA, YCIIOBHS ero
MIPUMEHUMOCTH;

CocTaBnsiTh ypaBHEHUS,
ONUCHIBAIOLINE 3aKOH
COXpaHEHUs MOMEHTA
UMITyJIbCa, B  KOHKPETHOU
CUTYyaIlWH. HaxoauTts,
UCIIONb3Ys COCTaBJIEHHOE
ypaBHEHUE, HEU3BECTHBIE
BEJINYMHBI,

Co3znaBatb CUTYalIHH, B
KOTOPBIX MPOSBIISIETCS 3aKOH
COXpaHEHUs MOMEHTa
MMITYJIbCA;

Haxomute B smreparype u B
WutepHere wuHpOpMaLuoO o0
puMepax MIPAKTHYECKOIO
IIPUMEHEHUS 3aKOHa
COXpAaHEHHsI  HUMIIyJIbCa, O
TUPOCKOIIE

Craruka
54

PaBHOBeCHE MaTepHAIBHON TOYKHU U
TBEPAOTO TeNa. MOMEHT CHUIIBI.
VYcnoBus paBHOBECHS TBEPIOTO TeJla
B MHEPLMAJIBHON CUCTEME OTCYETA.

JIaGoparopHas paboTa:
6. M3ydenne paBHOBECHS Tela MO
JIeiCTBUEM HECKOJIBKUX CHUIIL.

[laBaTb OITpEICIICHUE
MOHSATUIA: paBHOBeCHE,
YCTOMYHMBOE paHOBECHE, HE
YCTOWUYHBOE paHoBecHe,
0e3pa3nTuyHoe

PaBHOBECCHUC,ITJIICTO
CHJIBI, MOMCHT CHUJIBI. HaXO,HI/ITB
B KOHKp €THOI CUTyalluu

3HAYECHUS njieua CUJIBL.
Mowmenta cunel. [lepeuncnsate
YCIOBUS paBHOBECHUS

MaTepualbHOW  TOYKH  H
TBEPAOTO
tena.CocTaBiasAThypaBHEHUS,0
MUCHIBAIOIINE yCIIOBHUS
paBHOBECHs, B KOHKPETHBIX
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CUTYalLUsX. Onpenenars,
UCIIOJIB3Ys COCTaBJIEHHOE
YpaBHEHUE, HEU3BECTHBIE
BeIM4MHBL. Pacrio3HaBars,

BOCIIPOM3BOJNTH U HAOIOIATh
pa3aMyYHbIC BHIBI PAaBHOBECHS
Ten.  Msmepars cuiry ¢
IIOMOUIBIO IIPYKUHHOTO
JMHAMOMETpa, U3MEPSATHIT
neyo cuibl. Paborats B mape,
rpynne Ipd  BBIIOJHEHUU
IIPAKTUYECKUX 3aJaHui.
HaxomutbeB  JONOIHUTENBHOU
aurepatype u  HMHTepHere
uHbOpMALIMI0O O  3HAUYCHHUH
CTaTUKU B  CTPOUTEIBLCTBE,

TEXHUKE,  OBITY,00bICHEHUE
dbopMBl U pa3zMepoB OOBEKTOB
IPUPOJIBL. ['oToBUTH

MPE3EHTALUA U COOOIICHUS TI0
3aJJaHHBIM TeMaM. Paborath B
nape npu BBIIOJTHCHUN
nabopaTopHON pabOTHI.

OcHoBbI PaBHOBecue )XUIKOCTH U rasa. OnucelBaTh  MEXaHUYECKYIO
rupomexanuku | JlaBinenue. /[Bukenue xxuakocteil 1 | kaptuny mupa. llepeuncnars
54 ra3oB. 3aKOH COXpaHEHUS PHEPTUU B | OOBEKTHI, MOJENH, SBJICHUS,
JUHAMMKE KMJIKOCTH. buznueckue BEJIMYMHBI,
3aKOHbBI, Hay4Hble  (DaKTBhl,
CpeacTBa OTHCaHMS,
paccMaTpuBaeMble B
KJIACCUYECKOMN MEXaHMKE.
@opMyIMpoOBaTh NPSMYK0 U
0o0paTHyI0 3aJjaudl MEXaHMKH.
VYka3bIBaTh I'PaHUILIbI
IIPUMEHUMOCTH  MOJIEIEN H
3aKOHOB KJIACCUYECKOMN
MEXaHUKH. HassiBaTh
IIPUMEpBI MCIIOJIb30BaHUS
MoJeeH u
3aKOHOB MEXaHUKH ISt
ONHCaHUSA JIBYDKEHUS

pEaIbHBIX TE;
CocraBnsaTh YpaBHEHUE
bepHyman B KOHKpPETHBIX
CUTYaIUsIX. Onpenendrs,
UCIIOJIB3YS COCTaBJIEHHOE
ypaBHEHHUE, HEU3BECTHbIE

BEJIMYHHBI
MouekyJasipHasi pu3uka U TepMoanHAMuKa (36 1)
OcHOBBI ‘ OCHOBBI MOJIEKYJISIPHO- ‘ [aBatp onpeneneHue | Icmemuyeckoe
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MOJIEKYJIIPHO

KHHETHYCCKOM

teopuu (MKT)
74

kuHetnueckoit reopuu (MKT) u
TEPMOJIUHAMUKHU.
DKCrepUMEHTAIbHBIC

nokasareiabsctBa MKT. AOconrorHas

TEeMIIEpaTypa Kak Mepa cpeaHen

KHHETHYCCKOM OHEPIUU TCILIIOBOT'O

JABHOKCHUMSA 4YaCTHUIL BEIICCTBA.

Mogaens uaeanpHoro rasa. Jlapiaenue

ra3a. CBsA3b MEXKy AaBJIECHUEM U

CpeaHel KHHETUYECKON YHEpTrUuei

MOCTYIATCIbHOI'O TCIIJIOBOT'O
ABUXXCHUSA MOJICKYIT HCAJIbHOI'O
rasa.

JIaboparopHbie pabOThI

7. I3amMepeHue TeMIiepaTyphbl
KHUJIKOCTHBIMH U TU(HPOBBIMU
TEPMOMETPAMHU.

8. OneHKa U B3aUMO/ICHCTBUS

MOJIEKYJI (METOZOM OTpbIBA KalleJb)

MOHSITUN: TETUIOBHIC SIBJICHMUS,
MaKpOCKOITUYECKHE Tena,
TEIJIOBOE JBUKEHHUE,
OpOYHOBCKOE JBU)KECHHUE,
muddy3us, OTHOCHUTEIbHAS
MOJIEKYJIIpHast Mmacca,
KOJIMYECTBO BEILIECTBA,
MOJISIpHAsE Macca, MOJeKya,
Macca MOJIEKYJBI, CKOPOCTb
JIBU)KECHHS MOJIEKYJIBI,
cpenHsis KMHETUYECKas
SHEPIus.  MOJEKYJbl,  CHUJIBbI
B3aUMOJICVCTBUS

MOJIEKYJI, HWJealbHBIM  ras,
MHUKPOCKOIIMYECKHUE
napameTpsbl,
MAaKpOCKOIIUYECKHE
IapameTpsl, JaBJICHUE Trasa,
abconoTHas TeMIiepaTypa,
temioBoe paBHoBecue, MKT.
[lepeuuncnsaTe

MHUKPOCKOITMYECKHE u
MAaKpPOCKOITMYECKUE
MapaMeTpbl rasa.
[Tepeuncnars OCHOBHEIE
nonoxxenuss MKT, npuBoauth
MIPUMEPBI, pe3ynbTaThl
HaOJIONEHWII M  ONMUCKHIBATH
AKCIIEPUMEHTBHI,
JIOKa3bIBAIOIIHE 1704
CIIPaBELJIUBOCT.

Pacno3naBate # ONKCHIBaThH
SIBIICHUS: TETUIOBOE TBUKECHHE,
OpOYHOBCKOE JIBIKCHHE,
muddysus. BociponusBoauTs u

00BACHATH OIIBITHI,
JEMOHCTPHUPYIOLIHE
3aBHCUMOCTh CKOPOCTH
mudpdy3un oT TeMIepaTypsl U
arperaTHoro

COCTOSIHUS BEIIIECTBA.
Habmonate  auddysuio B
AKHUJIKOCTSIX u rasax.

Hcnons30BaTh NOMy4YEHHBIE HA
ypokax XUMUU
YMEHUS ONPENeTsATh 3HAUYCHUS
OTHOCHUTEIILHOU

MOJIEKYJIIPHOU MacCBhl,
MOJISIPHOM MAaccChl, KOJIMYECTBA
BEIIECTBA, MAacChl MOJIEKYIbI,
dbopMynupoBath (pu3NUIECKHit

gocnumanue,
Quzuueckoe
gocnumanue U
¢opmuposarue
KVAbmMYypbl
300p08bS;
Tpyoosoe
socnumanue U
npogeccuonav
Hoe
camoonpeoenen
ue;, Aoanmayus
obyuarowe2ocs
K
UBMEHAIOWUMCS
VCL08UAM
COYUANbHOU U
nPUpPoOOHOI
cpeovl

22




CMBICJI TOCTOSIHHOU ABOTaJipo.

OueHuBath pazmep
MOJIEKYJIBI. OOBSICHSTD
OCHOBHBIE CBOIiCTBa
arperaTtHbIx

COCTOSIHMI ~ BemlecTBa  Ha
ocHoBe MKT. OmnucsiBarhb
MOJENIb  «UICANbHBIM  ras»
CocraBisTh OCHOBHOE
ypaBuenue MKT wuaeansHOro
ra3a B KOHKPETHOM CUTYallUH.

Omnpenenars, UCIOJIB3YS
COCTaBJICHHOE YpaBHEHHUE,
HEU3BECTHBIC BEJINYHHBI.
CocraBisTh ypaBHEHUE,
CBA3BIBAIOLLEE JIaBJICHUE
MJICANBHOIO ra3a CO CpeIHeu
KUHETUYECKON SHEpruen
MOJIEKYJ, B  KOHKPETHOH
CUTyalH. Onpenendrs,
UCIIOJIB3YS COCTaBJIEHHOE
YpaBHEHHUE, HEU3BECTHbIE
BEJIMYMHBI.

OnuceiBath CHOCOObI
U3MEpEeHUI TEMIIEPATYPHI.
CpaBHuBath 1kaibl KenbBuHa
nu  Lenscus.  CocraBisaTh
yYpaBHEHHUE, CBSI3bIBAIOIIIEE

a0COIOTHYIO TEeMIIEpaTypy
MJCANBHOIO ra3a CO CpeIHEH

KUHETUYECKON JHEpruen
MOJIEKYJ, B  KOHKPETHOU
CUTYaLH. Onpenenars,
HCITONb3Ys COCTaBJIEHHOE
yYpaBHEHUE, HEU3BECTHBIE
BEJINYUHBI. CocraBndarth
yYpaBHEHUE, CBA3BIBAIOLLEE

JaBJICHUE HEATBHOIO Ta3a ¢
a0CONIOTHON TemmepaTypol, B

KOHKPETHOU CUTYyalUH.
Onpenenars, UCIIONIb3Ys
COCTaBJICHHOE yYpaBHEHUE,
HEU3BECTHBIC BEJINYUHBI.
N3mepsaTe TeMIeparypy

JKUJIKOCTH, ra3a >KUJKOCTHBIMU
1 TU(GPOBBIMH TEPMOMETPAMH.
Paborate B mape, rpymme mnpu
BBITIOTHEHUH

MPAKTUYECKUX 3aJaHUH.
Haxonute B JONOJIHUTENHLHOU
aureparype u  MHTepHere
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CBEJICHUs 1o UCTOPUH
pa3BUTHSA

aTOMMCTHYECKOU TEOpUHU
CTPOCHHUS BEILECTBA.

YpaBHeHue
COCTOSIHUS
HJICaIbHOIO
raza. 8 a

Mopeinb nieanbHOro rasa B
TepMOJUHAMUKE: ypaBHEHUE
MenneneeBa—KuarneiipoHa,
BBIp@XEHHE 151 BHYTPEHHEH
sHepruu. 3akoH JlanbToHa. ['a30BbIe
3aKOHBI.

JlaGopaTopHas padora:

9. DkcnepuMeHTaIbHAS TTPOBEPKA
3akoHa ['eii - JIroccaka (u3mepeHue
TEPMOJTUHAMHUYECKHX TTapaMeTPOB
rasa).

CocraBisTh ypaBHEHUE
COCTOSIHMSI MJICAJIbHOTO Ta3a U
ypaBHeHue  MeHneneeBa -
Knaneiipona B KOHKpETHOM
CUTYaI1H. Boruucnsrs,
UCIIONb3Ys COCTaBJIEHHOE
ypaBHEHUE, HEU3BECTHBIE
BenuuuHbl. Pacnos3HaBate u
ONUCHIBATh HM3OMPOILIECCHl B
UJealbHOM rase.
DopMyJIUPOBATH ra3oBbIe
3aKOHBI U OOpenemsiTh
TPaHUIBI WX TPUMEHUMOCTH.
CocTaBisATh ypaBHEHHUS AJI UX
OTUCAHUA. Beruucass,
UCIIONb3Ys COCTaBJIEHHOE
ypaBHEHUE, HEU3BECTHBIE
BEJINYUHBI.

[IpencraBnsaTh B BHJIC
rpadukoB M30XOpHBIH,
M300apHBIN U N30TEPMUYECKUI
MIPOLIECCHI.

Onpenensats 1o  rpaduxkam
XapaKkTep npoiiecca u
MakporapameTpbl HAeaIbHOTO
raza. U3MmepsaTe  naBiieHHE
BO3/lyXa  MaHOMETpaMHU U
U (POBBIMU JaTYMKaMU
JIaBJIEHUs Ta3a, TeMIIepaTypy
rasa - KUIKOCTHBIMH
TepMOMETpaMHu U U(POBBIMU
TEMIIEpAaTyPHBIMU JTaTUYUKaAMHU.
PaGorate B mape, rpymme mnpu
BBITIOJIHEHUH  MPAKTHUYECKHUX
3aJaHuH. Haxonuts B
JIOMIOJTHUTENIBHOW  JIUTEPAType
u HHrepHere cBeneHHus 1O
3aJaHHON TeMe. [ OTOBUTH
MpEe3eHTAIMHU U COOOIICHHS 110
3alaHHBIM TeMaM. [IpuMeHsThH
MOJIeNIb HJICaJbHOTO Ta3a s
OTIMCaHUS MOBEICHUS
peabHBIX Ta30B.

Bzanumubie
MIPEBPAILICHUS
JKUJIKOCTH U
raza3 g

ArperatHble COCTOSIHUS BEILIECTBA.
@da30BbIE IEPEXOBI.
[Ipeobpa3oBanue YHEPTUU B
(hazoBwIxX iepexogax. Haceimennasie

[laBaTp OIIpelIEeTICHUE
MTOHATHIA: HACTIapEHHUE,
KOHJICHCALlUsI, KUIICHHUE,
JIMHAMUYECKOE  paBHOBECHE,
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Y HEHACHIIIICHHBIE Maphl. BIaxXHOCTH
BO3/IyXa.

HAaCHIIICHHBIN nap, HE
HACBILIECHHBIN MMap.
Pacno3naBarsn,
BOCITPOM3BOJUTh, HaOII01aTh
SIBIICHHUSI: HCIIapeHue,

KOHACHCAus, KUIICHHUC.

Kunkoctu
3q

Mopeinb cTpoeHUs KUAKOCTEM.
IToBepXHOCTHOE HATSKEHHE.
CMaunBaHUE U HECMaUYUBaHUE.
Kanunmnsiper.

[Iepeuncnars cBolcTBa
KHUJIKOCTU U OOBSICHSTD UX C
MTOMOIIIBIO MOJIENIA CTPOCHHUS
XKUIKOCTH, CO3JaHHON Ha
OCHOBE M K T.

[aBatb onpeneneHue
MOHATUH: CUJia
MTOBEPXHOCTHOI'O HATSKEHUS,
KO3 PHUIHEHT
MTOBEPXHOCTHOI'O HATSKEHUS.
Pacno3naBate u
BOCIIPOM3BOJUTH IPUMEPHI
MIPOSIBJICHUS ACHCTBUS CUJIBI
MTOBEPXHOCTHOT'O HATSKEHUS.

TBEpable Tena

Mopeinb cTpoeHus TBEPABIX TEIL.

HazeiBats cxoncTBa u

2y MexaHnueckue cBoiicTBa TBEPABIX pas3nnyust TBEPIBIX Tel,
ten. Kpucrannmueckue u amopdubie | aMOPGHBIX TEJ, KUIKUX
Tena. kpuctamios. [lepeuncnars
CBOMCTBA TBEPJBIX TEI
OcHOBBI Buytpennss sneprus. Pabora u JlaBatb onpenenenue
TEPMOJMHAMHUKH | TETIoNepeada KaK Crioco0bl MOHATHUI: TEPMOAUHAMHUYECKAS
134 M3MEHEHMsI BHYTPEHHEH SHEpruH. cucTeMa, U30JIMpOBaHHas

[IepBblil 3aKOH TEPMOAMHAMUKH.
AnmabaTHblif poriecc.
HeobOpatumocThb TemmoBbIX
mporeccoB. Bropoii 3akoH
tepMoauHamuku. [IpeoOpazoBanus
SHEPTUU B TEIUIOBBIX MAILIMHAX.
uxn Kapno. KII/I TernmoBoi
MalIMHbI. JKOJIOTMYECKHE
MPOOJIEMBI TETJIOIHEPTEeTHUKH.

TEpMOJMHAMHUYECKas CUCTEMA,
PaBHOBECHOE COCTOSIHUE,
TEpMOJIMHAMHUYECKHUH ITpoLIece,
BHYTPEHHSIS1 SHEPT U,
BHYTPEHHSISI SHEPT U
UJeanbHOro rasa,
TEMJIOEMKOCTh, KOJTUYECTBO
TEIJIOTHI, yJIeTIbHas TEII0Ta
IUTaBJICHUS, yJ€NIbHAs TEII0Ta
napooOpa3oBaHus, yAelbHas
TEII0Ta CrOPaHus TOTLIUBA,
paboTa B TepMOJIMHAMUKE,
oOpaTuMblii Tipo1iecc,
HEoOpaTUMBIii rporiecc,
HarpeBaTellb, XOJ0IUIbHUK,
pabouee Teno, TerI0BOH
JIBUTATEJh,

KII TermoBoro nBuratess.
Pacno3naBath
TEPMOJAMHAMUYECKYIO
CHUCTEMY, XapaKTEPU30BaTh €€
COCTOSIHUE U NIPOLIECCHI
M3MEHEHHUs COCTOSTHUSI.
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[IpuBoaUTE IPUMEPHI
TEPMOJUHAMHYECKUX CUCTEM
U3 Kypca Ouosoruw,
XapaKTepU30BaTh UX,
ONMCHIBaTh U3MEHEHUS
COCTOSIHUI

OmnuceiBaTh CIOCOOBI
WU3MEHEHHUS COCTOSHUSA
TEPMOJUHAMHYECKON CUCTEMBbI
MMYTEM COBEPILIEHUS
MEXaHUUYECKOHN paboThl U
Terionepenaye.

CocTaBiATh ypaBHEHUE
TEIUIOBOro OajaHca B
KOHKPETHOU CUTYyallUH.
BbruncnsaTs, ucnonb3ys
COCTaBJIEHHOE YpaBHEHUE,
HEU3BECTHBIE BEJIUUYHUHBI.
Onpenenars 3Ha4eHUs
BHYTPEHHEHN YHEPrun
UJCAIBHOTO ra3a, U3MEHEHUE
BHYTPEHHEHN YHEPrun
ueaIbHOI0 rasa, paboTbl
UJICATLHOTO Ta3a , paboThI HAJl
UJCAIbHBIM ra3oM,
KOJIMYECTBA TEIIOTHI B
KOHKPETHBIX CUTYyaLHsIX.
Omnpenensats 3HaueHUE pabOThI
U/ieabHOTO ra3a 1o rpaduky
3aBHCHMOCTH JIaBJIEHUS OT
00BEMa ipu n300apHOM
mpouecce.

®opMyIHpOBaTh MEPBBII
3aKOH T€PMOJAMHAMUKH.
CocTaBiATh ypaBHEHHUE,
ONUCHIBAIOLIEE TIEPBBIA 3aKOH
TEPMOJUHAMUKH, B
KOHKPETHBIX

CUTYalUsX JJIs1 U30MPOLIECCOB
B UJI€aJIbHOM rase.
BbruncnsaTe, ucronb3ys
COCTaBJIEHHOE YpaBHEHUE,
HEU3BECTHBIE BEJTMUHHBI.
Paznuyars oOpaTumbie U
HEOOpaTHUMBbIE MTPOLECCHI.
[ToaTBEpK1aTh MpUMEpaMu
HEOOPaTUMOCTb TEIUIOBBIX
IIPOLIECCOB.

ITpuBoIUTE IpUMEPBI
TEIUIOBBIX JBUTATENEH,
BBIIETISITh B IPUMEpax
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OCHOBHBIC YaCTHU JIBUTATEICH,
ONKUCHIBATH TPUHLIUI
JICUCTBUSL.

Beruncasars 3nauenus KI1J]
TEIJIOBOTO JBUTATEIIA B
KOHKPETHBIX CHUTYyalUsX.
Haxonute B tuteparype u
HNHuTtepueTe nabopmaruo o
npobaemMax SHEPreTUKH U
OXpaHE OKPYKAIOLIEH CPEeIbI.
Y4acTBOBaTh B IUCKYCCHH O
npo0JeMax SHEPreTHKU U
OXPAHE OKPYKAKOLIEH CPEeIbl,
BECTH AUAJIOT, OTKPBITO
BBIPAXKaTh U OTCTAUBATH CBOIO
TOYKY 3PEHUS, BBICIYIINBATh
MHEHHE ONTOHEHTA.

OcHoBBI 1eKTpoaMHAMUKH (464 = 404 + 64 u3

pe3epBHOI0 BPpeMeHH)

DIIEeKTpOCTaTUKA
16 4

[Ipenmer u 3amaun
EKTPOAUHAMUKH. DIIEKTPUUECKOE
B3auMO/ICICTBHE. 3aKOH COXPAHEHUS
IEKTPUYECKOTO 3apsAJa. 3aKOH
Kynona. Hanpsx€HHOCTB 1
MIOTEHLIAAJ 2JIEKTPOCTaTHYECKOIO
nosist. [IpuHnun cynepnosuuuu
3JIEKTPUYECKHUX I0JeH. PasHOCTH
noreHuuanos. [IpoBogHUKY 1
JTUDJIEKTPUKHU B DJIEKTPOCTATUYECKOM
nosie. DyeKTpuueckasi EMKOCTb.
Konpnencarop. OHeprus
JIEKTPUYECKOTO OJIA.

[laBaTh onpeneneHue
MOHSITAN: SIEKTPUUECKUM
3apsn, JJIEMEHTAPHBIN
ANEKTPUUECKUH 3aps/,
TOYEYHBIN IEKTPUIECKUI
3apsif, CBOOOIHBIN
ANEKTPUYECKUN 3apsi,
ANEKTPUYECKOE MOJIE,
HANPsKEHHOCTh
ANEKTPUYECKOTO MOJIsA, TUHUU
HANPSKEHHOCTH
AIEKTPUYECKOTO IOJIA,
OJHOPOJIHOE AIEKTPUUECKOE
1oJie, MOTEHUHAI
AIEKTPUYECKOTO MOJIs,
Pa3HOCTh MTOTEHILIMAJIOB,
SHEPrus dJIEKTPUIECKOTO
T10J151, DKBUIIOTECHIIMAIbHAS
MMOBEPXHOCTb,
AIEKTPOCTATUYECKAS
WHIYKIUS, TOJIspU3aus
JIADJIEKTPUKOB,
JIADJIEKTPUYECKast
MIPOHHULIAEMOCTH BEILIECTBA,
BIEKTPOEMKOCTB,
KOHJICHCATOP.
Pacno3naBars,
BOCIIPOU3BOJUTH U HAOIIIOIATh
pa3IUYHBIE CIIOCOOBI
anekTpusanuu Ten. OObICHATH
SIBJICHUE AJICKTPU3ALMHU Ha
OCHOBE 3HAHHUI O CTPOEHUHU
BEIIIECTBA.

OKonoeuueckoe
gocnumatue;
Quzuueckoe
socnumatue u
¢opmuposanue
KYIbmypol
300p08bsi;
Tpyoosoe
gocnumanue u
npogeccuonanv
Hoe
camoonpeoeneH
ue; Aoanmayus
obyuarowezocs
K
UBMEHATOWUMCSL
VCA08UAM
COYUATLHOU U
npUpooHol
cpeobi.
I'pasicoanckoe
socnumaHue
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OnuceBaTh U BOCIIPOU3BOINUTH
B3aMMOJECHCTBHUE 3apyKEHHBIX
TeJl.

OnucelBaTh  IMPUHLIMII
JIEUCTBUS JIEKTPOMETPA.
DopMyIMpOBaTh 3aKOH
COXPAHEHHUs DIIEKTPUYECKOTO
3apsja, yCIOBUS €ro
IIPUMEHUMOCTH.

CocTaBiATh ypaBHEHHUE,
BBIPAKAOIIIECE 3aKOH
COXPaHEHHUs IIEKTPUYECKOTO
3apsAa, B KOHKPETHBIX
CUTyalusx. Beraucisars,
HCIIOJIBb3Ysl COCTABIICHHOE
YPaBHEHHE, HEU3BECTHBIE
BEJINYUHBI.

@opMyIUpOBATH 3aKOH
Kynona, ycnosus ero
npuMeHUMOCTH. COCTaBISTh
YPaBHEHHUE,' BBIpaXKAIOILEE
3aKk0H KylloHa, B KOHKpPETHBIX
cuTyauusix. Beraucisars,
HCIIOJIb3Ysl COCTABJIIEHHOE
YPaBHEHHE HEU3BECTHBIC
BEJINYUHBI.

BbruncnsaTte 3HaueHHE
HaNPsKEHHOCTH OIS
TOYEYHOT'O HIEKTPUYECKOTO
3apsAna, ONpPENeNsITh
HallpaBJICHUE BEKTOpa
HaIpsKEHHOCTU B KOHKPETHOMN
cutyauuu, DopmynuposaTth
MIPUHLUII CYTIEPIIO3UITUN
JIEKTPUYECKUX TIOJIEH.
Omnpenensars HanpaBlIeHUE U
3HAYECHUE PE3YIbTUPYIOLIECH
HANPsHKEHHOCTH
JIIEKTPUYECKOTO T10JIS
CHUCTEMBI TOYEYHBIX 3apsAI0B.
N300pakaTh 3J1€KTpUIECKOE
TI0JIE C MTOMOIIBIO JTUHUI
HaIPsHKEHHOCTH.
Pacnio3znaBath 1 u300paxkaTh
JIMHUM HANPSHKEHHOCTH MOJIS
TOYEYHOTI'O 3apsAJ1a, CUCTEMBI
TOYEUYHBIX 3aps0B,
MapajuiebHON TIIIOCKOCTH,
ABYX

MapaJuIeIbHBIX MJIOCKOCTEM,
OJHOPOJIHOIO U
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HEOJIHOPOJIHOTO
AIEKTPUYECKUX TMOJIEH.
Onpenensars 1Mo JUHUSAM
HANPSKEHHOCTH
AIIEKTPUYECKOTO MOJIs 3HAKU U
XapaKTep pacrpeneseHus
3aps0B.

OnuceIBaTh MOBEACHUE
MIPOBOJIHUKOB U IUAJICKTPUKOB
B 3JIEKTPOCTATHYECKOM I10J1€
Ha OCHOBE 3HAHUI O CTPOCHUU
BelecTBa. Pacno3naBate u
BOCITPOU3BOIUTH SIBJICHUS
AIEKTPOCTATUYECKOU
WHIYKIUW U TOJISIpU3aIiu
JIN3JIEKTPUKOB

Onpenenars MOTEHIIUAI
AJIEKTPOCTATUYECKOTO T1OJIS B
JTAHHOM TOYKE I10JIs1 TOYEYHOT O
AIIEKTPUYECKOTO 3aps/a,
Pa3HOCTb MTOTEHIUAJIOB,
HaIPsKEHNE B KOHKPETHBIX
CUTyalUsX.

CocTaBiaTh ypaBHEHUS,
CBSI3bIBAIOLIME
HaIPSKEHHOCTh
ANEKTPUYECKOTO HOJIA €
Pa3HOCTbHIO MOTEHINAJIOB.
Boruncnsars, ucnonb3ys
COCTaBJIEHHOE YpaBHEHUE,
HEW3BECTHBIE BEJIMYUHBI.
N3obpaxats
SKBUIIOTECHIMAIbHbBIE
MMOBEPXHOCTH

ANEKTPUUYECKOTO MOJIA.
Pacno3naBate n
BOCIIPOU3BOJUTH
SKBUTIOTCHIMAIbHBIC
MMOBEPXHOCTU TOJII TOYEUHOTO
3apszia, CACTEMBI TOUYEUYHBIX
3apsJ10B, 3apsSKEHHON
TIJIACTHUHBI, IBYX
napajuieIbHbIX MJIOCKOCTEH;
OJIHOPOJHOTO U
HEOJTHOPOJIHOTO
AIEKTPUYECKUX TOJIEH.
OOBSACHATH YCTPOUCTBO,
MPUHIMI JICHCTBHS,
MPaKTUYECKOE 3HAUCHUE
KOHJICHCATOPOB.

BoruncnsaTe 3HaueHue
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AIEKTPOEMKOCTH TIOCKOTO
KOHJIEHCaTopa, 3apsia
KOH/JIEHCATOPA, HAIIPSKEHUS
Ha OOKJIaJIKaX KOHJEHCaTopa,
napamMeTpoB  IJIOCKOTO
KOHJICHCATOpa, JHEPTUH
AIEKTPUUECKOTO TOJIS
3apsSKEHHOT0 KOHAEHCATOpa B
KOHKPETHBIX CUTYallUsIX.
Haxonute B UnTEpHETE 1
JIOTIOJIHUTENILHOM JIUTepaType
nHpopMaIro 00 OTKPHITUH
AJIEKTPOHA, UCTOPUH U3yUCHUS
AIIEKTPUYECKUX SBIICHUH.
I'oroBUTE Npe3eHTALIMY U
COOOILEHHUS IO U3YYCHHBIM
TEMaM.

3aKoHBI
MMOCTOSTHHOTO
TOKa.
(1449 + 64 u3
pe3epBHOTO
BpPEMEHH)

[TocTOAHHBIN JIEKTPUUECKUN TOK.
Cuiia Toka. DIEeKTpOABMKYIIAs CUjla
(BAC). 3akon Oma 115 MOTHOM
BJIEKTPUYECKOMN LIECTIH.

JlabopaTopHbie paOOThI:

10. ITocnenoBareiibHOE U
napajuIeIbHOEC COSTMHCHUS
MIPOBOHHUKOB.

11. Uzmepenue D/1C u BHyTpEHHETO
COIMPOTHUBIIEHUS] UICTOYHHKA TOKA.

[aBaTh onpenencHue
ITOHATUI: JIIEKTPUYECKUIN TOK,
CWJIa TOKa, BOJIbTaMIIEpHAst
XapaKTEepUCTHKA,
IIEKTPUYECKOE
COIPOTUBIIEHUE, CTOPOHHUE
CHJIBI, DJIEKTPOABUKYIIIAS
cua.

Ilepeuncnars ycioBus
CYILLECTBOBaHUS
AIIEKTPUYECKOTO TOKA.
Pacno3naBate n
BOCIIPOM3BOJMTD SIBJICHUE
AIIEKTPUYECKOTO TOKA,
JENCTBUS DJIEKTPUIECKOTO
TOKa B IIPOBOJIHUKE.
OOBACHATH MEXaHU3M
SBJICHUN HAa OCHOBaHWH
3HAHUU O CTPOEHUU BEIIECTBA.
ITosp30BaTbCA aMIIEPMETPOM,
BOJITMETPOM, YUUTHIBATH
0COOEHHOCTH U3MEPEHHUs
KOHKpETHBIM IPUOOpPOM U
IIpaBUJIa NOJKJIFOUEHUS B
AIIEKTPUYECKYIO LIETIb.
Hccenenosars
AKCIEPUMEHTAIBHO
3aBHCHUMOCTb CHJIBI TOKA B
IIPOBOJHUKE OT HANPSKEHUS U
OT CONPOTHUBIICHUS
npoBoAHuKa. CTpOUTH rpaduk
BOJIBTAMIIEPHOM
XapaKTePUCTHKHU.
dopmynnposaTh 3akoH Oma
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JUIS y4acTKa LEeMH, yCIOBUs
€ro NpUMEHUMOCTH.
CocTaBiTh ypaBHEHHUE,
onuceiBarolee 3akoH Oma s
y4acTKa LENU, B KOHKPETHBIX
cUTyaluusx. Beraucusrs,
UCIIOJIb3YS COCTaBIECHHOE
ypaBHEHHE,

HEU3BECTHBIE 3HAUCHUS
BeIMYMH. PaccunThIBaTh
o011iee COnpOTUBIICHHE
y4yacTKa Lenu MpH
I10CJIEZI0BATEIbHOM U
HapaIeIbHOM COEUHEHUSX
MIPOBOJTHUKOB. BBIMONMHATE
pacy€Thbl CUIIBI TOKOB U
HaNPSHKCHUH B pa3IMIHBIX
AIIEKTPUYECKUX LIETISAX.
dopmynupoBaTh U
HCIIOJIb30BaTh 3aKOH J[>K0yis-
Jlenua. Omnpenenarts paboTy u
MOILHOCTb 3JIEKTPUUECKOT0
TOKa, KOJINYECTBO TEILIOTHI,
BBIJIETISIOLIEICS B IPOBOJIHUKE
C TOKOM, IIPU 33JaHHBIX
napaMmerpax.

®opmynupoBaTh 3akoH Oma
JUIS TIOJTHOM LIENH, YCIOBUSA
ero MpUMEHUMOCTH.
CocTaBiaTh ypaBHEHUE,
BbIpakatoliee 3akoH Oma 1yt
TIOJTHOM TIETIH, B KOHKPETHBIX
cutyanusx. PaccunteiBats,
UCIOJIb3YS COCTaBICHHOE
YpaBHEHHE, HEU3BECTHBIE
BEJIMYMHEI.

W3mepsTh 3HaUeHUE
AIEKTPOBMIKYIIEN CUIIBI,
HanpsDKeHHe U CUITY TOKa Ha
y4acTKe LENU C OMOILBIO
BOJIETMETPA, aMIIepMeTpa.
ColuroaTh MpaBMiIa TEXHUKH
6e3omacHOCTH Ipu paboTe ¢
MCTOYHUKAMU TOKa.

Pabotats B mape, rpyimmne npu
BBITTOJIHEHUH MTPAKTHYECKIX
3aJaHuH.

Haxonuts B turepatype u
WuTepHeTe nHGOpMAaLIUIO O
CBSI3H 3JIEKTPOMAarHUTHOTO
B3aMMOJEHCTBHUSI C
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XUMHUYCCKUMH PCAKIIUAMU U
OMOJIOTNYECKUMH TIPOIIECCAMH,
00 HCIOIB30BAHUU
DIIEKTPUYCCKHX SIBIICHHUI
JKMBBIMH OpraHnu3MamMu U T. A.
['0TOBUTP Mpe3eHTALMU
COOOILICHUS IO U3YYCHHBIM
TeMam

DNEeKTPUYECKUI
TOK B
Pa3INnYHbIX
cpenax.
104

DNEeKTPpUYECKUM TOK B MeTaJljIax,
ANEKTPOJIUTAX, MTOIYIIPOBOIHUKAX,
raszax u Bakyyme. [lna3ma.
DnekTposin3. [1oaynpoBoIHUKOBbBIE
npubopsl. CBEPXIPOBOAUMOCTE.

JlaBatb onpeneneHue
MIOHSITUI: HOCUTEIN
AJIEKTPUYECKOTO0 3apsi/a,
IIPOBOJIUMOCTb, COOCTBEHHAs
IIPOBOAMMOCTb, IPUMECHAS
IIPOBOAMMOCTb, 3JIEKTPOHHAs
IIPOBOAMMOCTb, JIbIpOYHAst
IIPOBOAMMOCTD,

p-n- [lepexon, Bakyywm,
TEPMOVIEKTPOHHAS SMUCCHS,
AJIEKTPOJIN3, Fa30BbIN pa3ps,
pEeKOMOMHALMSA, MOHU3ALUS,
CaMOCTOATEINIbHBIN pa3psi,
HECaMOCTOSITEIIbHBIN pa3psiz,
Pacnio3naBate 1 onuceIBaTh
SBJICHUS IIPOXOXKACHHUS
ANEKTPUYECKOTO TOKA Yepes
IIPOBOJHMKY,
[IOJIYTIPOBOJIHUKH, BaKyyM,
AJIEKTPOJIUTBI, Ta3bl.
KauectBeHHO
XapaKTepU30BaTh
AJIEKTPUYECKUI TOK B Cpeie:
Ha3bIBaTh HOCUTENHN 3apA0B,
MEXaHM3M HX 00pa3oBaHMs,
XapakTep IBHKEHUS 3aps/ioB B
AIIEKTPUYECKOM I10JIE U

B €r0 OTCYTCTBHUE,
3aBHCHUMOCTb CHJIBI TOKA OT
HaNpPsSDKEHUS U 3aBUCUMOCTD
CHWJIBI TOKA OT BHEIIHUX
ycnosuil. [lepeuncnats
OCHOBHBIE TTOJIOKEHMSI TEOPUN
AIIEKTPOHHON MTPOBOJIUMOCTH
METAJIJIOB.

Bbruncnsate 3HaueHust cpenHen
CKOPOCTH YHOPSIJOUYEHHOTO
JIBUKEHUS DJIEKTPOHOB B
METaJIJIE MO IEHCTBUEM
AIIEKTPUYECKOTO TIOJIS B
KOHKPETHON CUTYal1H.
Onpenensitb CONMPOTUBIICHUE
METAJIJINYECKOI0 TPOBOAHMKA
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npu
JTAaHHOW TemIepaType.
[Tepeuncnars OCHOBHBIE
TIOJIOKCHUS TEOPHUU
AJIEKTPOHHO-ABIPOYHON
IPOBOJIMMOCTH
MOJTYTIPOBOTHUKOB.
[TpuBOAUTE IPUMEPBI YUCTHIX
MOJTYIIPOBOTHUKOB,
MOJTYIIPOBOTHUKOB C
JOHOPHBIMHU M aKLIENTOPHBIMH
npumecsimu. [IpuBoanuTh
IPUMEPHI UCTIOIB30BAHUS
MIOJTYTIPOBOTHUKOBBIX
npubopos. [lepeuncnsate
YCIIOBHS CYIIECTBOBAHHMSI
AIIEKTPHUYECKOTO TOKA B
Bakyyme. [IpuMeHsTh 3HaHUS
0 CTPOCHHH BEIIECTBA TSI
OTIMCAHMS SIBJICHUS
TEPMOIJICKTPOHHOMN SMUCCHH.
OnuceIBaTh MPUHIIMIIT
JICHCTBUS BAKyYMHOT'O JINO/IA,
AJIEKTPOHHO-TY4€BON TPYOKH.
[TpuBOAUTE TPUMEPHI
MCTIOJIb30BaHUS BAKyYMHBIX
pubopoB. OOBACHATH
MeXaHHU3M 00pa30BaHUs
CBOOOJIHBIX 3aps/IOB B
pacTBopax M pacruiaBax
3NIEeKTPOIUTOB. [IpuMeHATH
3HaHUS O CTPOSHUH BEIIECTBA
JUTst

OTIMCAHMS SIBIICHHS
anekTponusa. IlpuBoanTh
IIPUMEPHI HCTIOITB30BAHUS
AIIEKTPOJIN3A.

OOBICHATH MEXaHU3M
o0pa3oBaHUs CBOOOIHBIX
3apsi/IOB B ra3ax.

[TpuMeHsTh 3HaHUS O
CTPOCHHUU BEIECTBA IS
OTIMICAaHUS SBIICHUI
CaMOCTOSITENTFHOTO U
HECAMOCTOSITETILHOTO
pas3psIoB.

Pacnio3naBath, MpUBOAUTH
TIPUMEPBHI, TEPEUHCTIATh
yCIIOBHSI BOBHUKHOBEHUS
CaMOCTOSITEITLHOTO U
HECAMOCTOSITEIIbHOT'O Ta30BBIX
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pa3psa0B, Pa3INYHBIX TUIIOB
ra3oBbIX Pa3psI0B.
IIpuBOAUTHE IPUMEPHI
MCII0JIb30BaHUs I'a30BbIX
paspsinoB. Haxonuts B
auteparype u MHrepHere
nH(OPMAILIHIO 10 33TaHHOI
teme. [lepepabarbiBaTh,
aHAIM3UPOBATh U
IPEJCTaBIATh HH(POPMALIHIO B
COOTBETCTBUU C
IIOCTABJICHHBIMHU 33Ja4aMH.
I'oroBUTE Npe3eHTALMY U
COOOLIEHUS 10 U3YYCHHBIM
TeMaM

IloBTOpEnue 9
q

Ikonozsuueckoe
gocnumanue;
Quzuyeckoe
gocnumanue u
¢opmuposarue
KY1bmypol
300p08bL;
Tpyoosoe
socnumatue u
npogheccuonans
Hoe
camoonpeoenen
ue; Aoanmauyus
ooyuarowe2ocs
K
USMEHATOWUMCSL
VCA08UAM
COYUAIbHOU U
npUpOOHOU
cpeobi.
I'pasicoanckoe
socnumanue

24 PE3CPBHOI0 BpEMCHU ,Z[O6aBJ'I€HBI B pa3aci «BBCACHUC), 64 HOGaBHeHLI B pa3aci
«KWHEMaTHuKa», 6u PE3CPBHOI0 BpEMCHHA I[O6aBJ'IeHI)I B pa3aci «3aKOHbI IOCTOAHHOI'O TOKa» U 9
4aCOB OCTABJICHBI Ha TIOBTOPCHHUC.

11 xkaace (170 4, 5 u B HexeJ110)

OCHOBBI YJIeKTPOAMHAMMKH (MMpoxoJkeHue) (23 u = 184 + Sy pe3epBHOr0 BpeMeHH)

MaruauTtHoe MarnutHoe nosie. Bexrop [laBaTp onpeneneHue
rojJe. MAarHUTHON MHAYKUIUH. [TpruHImI MMOHATHH: MAarHUTHOE TI0JIE,
(14 4=99 + 54 | cynepno3ulIMA MATHUTHBIX MOJEH. MHAYKIUS MArHUTHOTO TOJIS,
pEe3EPBHOTO MarauTHO€E 1oJIe MPOBOJIHUKA C BUXPEBOE M0JIe, CHJIa AmIiepa,
BPEMEHH) TOKOM. J/lelicTBHE MarHUTHOTIO MoJis | cuiia Jlopenua,
Ha MPOBOJIHUK C TOKOM 1 (dbeppoMarHeTuk, TOMeH,
JIBIDKYIIYIOCS 3apsDKEHHYI0 yacThlly. | temneparypa Kropu. /laBats

Aoanmayus
obyuarowezocs
K
UBMEHAIOUWUMCS
VCL0BUAM
COYUAIbHOU U
npUpOOHOU
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Cuna Amnepa u cuna Jlopenna.

JIaboparopHas padora.

1. 3mepenue cuitbl
B3aMMOJICHCTBHS MAarHUTA U
KaTyIIKU C TOKOM

OINpEEIICHUE €INHULIBI
MHIYKIWA MarHUTHOTO MOJIA.
[Tepeuncnars OCHOBHBIE
CBOMCTBA MArHUTHOT'O ITOJISL.
N300paxaTh MATHUTHBIC
JIMHUU MTOCTOSIHHOTO MarHuTa,
IPSIMOTO ITPOBOJHUKA C TOKOM,
KaTYLIKH C TOKOM.
HaGnronates B3aumopeiicTBue
KaTYHIKHA ¢ TOKOM U MarHura,
MAarHUTHOM CTPEIIKU U
IIPOBOJIHUKA C TOKOM,
JIefICTBME MarHUTHOIO I10JIs1 Ha
JBIKYIIYIOCS 3apSKEHHYIO
YacTHULLy.

®opMyIHpOBaATH 3aKOH
AmMriepa, Ha3bIBaTh I'PaHUIIbI
€ro NPUMEHUMOCTH.
Onpenensats HanpaBiieHUE
JIMHUHM UHYKIIUM MarHUTHOTO
OJISI C IOMOIIBIO TIPaBUIIA
OypaBuuKa, HallpaBJCHUE
BEKTOPOB CUJIbI AMIlepa U
cuJibl JIopeHIa ¢ HOMOILbIO
MpaBuja JICBOU PYKH.
IIpuMenaATh 3aKk0H AMIiepa u
dbopMyIy 17151 BBIYUCICHUS
cuisl JIopeHna npu pemennu
3ajad. [lepeuncnars Tumel
BELIECTB I10 MarHUTHBIM
CBOICTBaM, Ha3bIBaTh
CBOIICTBa qua-, mapa-, u
(beppOMarHeTHKOB.

N3mepsts cuty
B3aMMOJECHCTBUS KaTyIIKU C
TOKOM M MarHura.
HccnenoBaTb MarHUTHBIE
CBOMCTBA Te€J, N3TOTOBICHHBIX
U3 pa3HbIX MaTEpUAJIOB.
PaGorats B nape npu
BBITIOJTHEHUH NTPAKTUYECKUX
3a/IaHMM, B I1ape U TPYyMIE IpH
pemeHnn 3anad. OObSICHATH
MPUHIAN AEHCTBUS
AIIEKTPOU3MEPUTETBHBIX
pruOOpPOB, TPOMKOTOBOPHUTENS
Y DJIEKTPOJIBUTATEIS.
Haxonuts B turepatype u
WuTepHeTe nHGOpMAaLIUIO O
BKJIaze Ammnepa, Jlopenua B
M3Y4YE€HHE MarHUTHOI'O 1OJI,

cpeovl;
Icememuyeckoe
socnumanue;
Llennocmu
HAYy4H020
NO3HAHUSL,
Qusuueckoe
socnumanue u
Gopmuposarnue
KVbMypol
300p08bSL.
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pycckoro ¢usmuka Cronerosa B
UCCIIEIOBAaHNE MarHUTHBIX
CBOWCTB (peppOMarHeTHKOB,' O
IPUMEHEHHUHU 3aKOHa Amriepa,
MPAKTUYECKOM HCIIOJIb30BaHUU
JeMCTBUS MarHUTHOT'O 10JIs Ha
JBUKYIITUICS 3apsil, 00
YCKOPHTEJSIX 3JIEMEHTAPHBIX
YacTUL], O BKJIAJI€ POCCUMCKUX
YUYEHBIX B CO3/1aHUE
YCKOPHUTEIIEH 3JIEMEHTAPHBIX
YaCTHIl, B TOM YHUCIIE B
00beTMHEHHOM UHCTUTYTE
AJICPHBIX UCCIIEIOBAHUIN
(OUsN) B r. [1y6He u Ha
aJlpOHOM KoJlIaiiepe B
ITEPHe; 06 ucmonb3oBaHnmn
(beppoMarHeTuKoB, O
MarHUTHOM 10Jie 3eMIIH.
I'oToBUTE Npe3eHTALMY U
COOOLIEHUS IO U3YYEHHBIM
TeMaM

DIIeKTPOMAarHuT

Hast HHTyKIIUS.
94

[ToToK BEKTOpa MarHUTHOM
WHIYKUUU. SIBIeHnE
3JIEKTPOMArHUTHON UHIYKLIHMH.
[IpaBuno Jlenma. 3akox
3MeKTpoMarHuTHOM MHAYKIMu. D/C
WHAYKIUHU B IBUKYIIUXCS
MIPOBOJIHUKAX. SIBneHue
CaMOMHAYKIMU. NHIYKTUBHOCTb.
DHeprus AIEKTPOMArHUTHOTO TIOJIA.
MarsuTHBIE CBOIMCTBA BEIIECTBRA.

JIaGoparopHas paboTa:
2. UccnenoBaHue sIBIEHUS
AJIEKTPOMArHUTHON MHYKIIWH.

[laBaTh onpeneneHue
TOHSITUI: SBJICHUE
AJIEKTPOMArHUTHON WHIYKIIWH,
MarHuTHbIN oTok, DJ1C
WHIYKIUW, UHIYKTUBHOCTD,
camonHykuus, I1C
CaMOUHIYKITUH.
Pacno3HaBars,
BOCITPOM3BOIUTH, HAOIIO1ATH
SIBJICHHE 3JIEKTPOMArHUTHOU
WHYKIIAU, TTOKa3bIBaTh
MPUYUHHO-CIIECTBEHHBIE
CBSI3M NP HAOTIOJCHUH
sBieHus. Habmronate u
aHAIM3UPOBaTh
AKCIIEPUMEHTHI,
JIEMOHCTPHUPYIOLIUE TIPABUIIO
Jlenma.

dopMyIHpOBaTh MPABUIIO
Jlen1ta, 3akoH
ANEKTPOMArHUTHOM MHIYKIIUH,
Ha3bIBaTh TPAHUIIBI €TO
MPUMEHUMOCTH.

Uccnenosats siBieHune
ANEKTPOMArHUTHOM MHIYKIUU.
PaGotate B mape u rpyrie npu
BBITTOJTHEHUH

MPAKTUYECKUX 3aJJaHHI,
MJIAHUPOBATh SKCIIEPUMEHT.
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IlepeunciaATs mpuMepbl
WCIIOJTh30BAHUS SIBICHUS
AIIEKTPOMArHUTHON MHIYKIUH.
PacnosnaBars,
BOCITPOM3BOIUTH, HAOJIIO1ATh
SIBJICHHE CAMOWHTYKIIHH,
MOKa3bIBaTh MPUUYUHHO-
CJICICTBEHHBIC CBSI3H MPHU
HAOJIFOJICHUY SIBJICHUS.
dopMyIMpOBaTH 3aKOH
CaMOMH/YKIIMHU, Ha3bIBaTh
T'PaHMIIBI €70 MPUMEHUMOCTH.
[IpoBOAMTH aHANOTHIO MEXKTY
CaMOUHAYKIMEH U
WHEPTHOCTBIO.

Onpenensitb 3aBUCUMOCTD
WHIYKTUBHOCTHU KaTYIIKHA OT
e€ JTMHBI ¥ TUIOIIAIX BUTKOB.
Onpenensats B KOHKPETHOU
CUTYaIUU 3HAYCHUS
MarHuTHOro noroka, IJC
unaykiuu, J/C
CaMOUHYKIINH,
WHYKTUBHOCTb.

Haxoauts B nuteparype u
WuTeprere napopMmaruio oo
HUCTOPHUH OTKPBITHS SIBJICHUS
AJIEKTPOMArHUTHON WHYKIIWH,
0 BKJIAJI€ B U3YUECHHE 3TOTO
SIBJIGHUSI POCCUIICKOTO PU3UKa
3. X. Jlenma, o 6oproe ¢
MIPOSIBIICHUSIMU
ANEKTPOMArHUTHON UHAYKIUU
1 €€ UCIOJIb30BAHNH B
MPOMBILIIIEHHOCTH. ['0TOBUTH
MPE3EHTALMH U COOOIIEHUS 10
M3y4YEHHBIM TEMaM.

Pemnrates 3agaqn.
KoHnTtponupoBats penieHue
3a/1ay CaMUM U JPYTUMU
YYAIIUMHKCS.

KoJie0anusa 1 BoiHbBI 42 4

Mexannueckue
KOJIeOaHus
74

Mexanuueckre KoneOaHusl.
AMIIIUTYIa, IEPUOJ], YacToTa, (asa
koseOanuii. [IpeBpaiienus sHepruu
pH KoJieOaHusax. BeiHyXIeHHBIE
KoJieOaHus1, pe30HAHC.

JlaGopaTopHbIie pabOTHI:
3.0mpeneneHune yCKOpeHUs
CBOOOJTHOTO TIAJICHUS TTPH TTOMOIITH

JlaBaTpb onpeneneHns MOHATHIA:
KoJIeOaHUs, KosebarenpHast
CHCTEMA, MEXaHHYECKHE
KoneOaHusi,  TapMOHUYECKHUE
KoneOaHusl, CBOOOHBIE
KoJIeOaHUsI, 3aTyxarIiue
KoJIeOaHusI, BBIHYKICHHBIC
KoseOaHus, pe30HaHC,
CMeEIIEHHE, aMILTATY/IA,

IKonocuueckoe
gocnumatue;
Aoanmayus
obyuarowezocs
K
UBMEHATOWUMCSL
VCA0BUAM
coyuanvHou U
npupooHoll
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MassTHHKaA.

MePHUOJ, YaCTOTa, COOCTBEHHAS
gyacTora, (haza.

IlepeunciaTs ycnoBus
BO3HUKHOBEHHUS KOJIeOaHUH.
IIpuBOAUTE IPUMEPHI
KOJ1e0aTeIbHBIX CUCTEM.
OnuceIBaTh MOJICIIHU:
NPYXKUHHBIA MasTHUK,
MaTeMaTUYECKUI MASITHUK.
[lepeuucnarb BUJIbI
K0JIe0aTeIbHOTO ABIIKCHHUS,
uX cBoiicTBa. Pacrio3HaBars,
BOCITPOM3BOIUTH, HAOJIIO1ATh
rapMOHHYECKHE TapaMeTphbl
konebanus. [IpeacraBnars
3aBHCHUMOCTH CMEILECHUS,
CKOpOCMU U YCKOPEHUsL OT
BPEMCHH IPHU KOJICOAHMSIX
MaTEeMaTHYeCKOro u
MPYKUHHOTO MasiTHUKA
rpaduyecKu, OnpenesTh Mo
rpaduKy XapaKTepUCTHKH:
aMILIUTYy, IEPHOJ U
gactoty. M300paxars
rpaduyecKu 3aBUCUMOCTD
aAMIUTATY]IBI BBIHYKICHHBIX
KoJ1ie0aHU# OT 4aCTOThI
BBIHYKJIAIOIIEH CHJIBI.
AHanM3upoBaTh U3MEHEHNE
JaHHOTO rpaduka npu
M3MEHEHUU TPEHUS B CUCTEME.
HaxoauTh B KOHKPETHBIX
CUTYyaIlMsX 3HAUYCHUS MTepuoaa
KoJIeOaHU MaTEMaTHYECKOTO
Y IPY>KMHHOTO MasiTHUKA,
SHEPrUU MasTHHUKA.
OOBACHATD MpeBpaLCHUS
SHEPTUHU MPHU KOJICOAHHSIX
MaTEeMaTHYECKOTO MasiTHUKA U

rpy3a Ha NpyKHUHE.

cpeovl;
Icmemuueckoe
socnumanue;
Llennocmu
HAYy4H020
NO3HAHUAL.

DJIEKTPOMArHuT
HbIE KOJICOAHUS.
164

DNeKTpOMarHuTHBIE KOJICOaHUsI.
KonebarenbHbIi KOHTYD.
CBoOOAHBIC PTIEKTPOMArHUTHBIE
KoseOanus. BeiHy X /IeHHBIE
AJIEKTPOMArHUTHBIE KOJICOaHMS.
Pesonanc. IlepeMeHHBIH TOK.
Konpaencarop u karymika B nenu
MEPEMEHHOT0 TOKa. DJIeMEHTapHas
Teopus TpaHchopmaropa.
[IpouzBoacTBO, Nepenaya u

[laBaTh onpeneneHue
MOHSITHIA: DJIEKTPOMArHUTHBIE
KoaeO0anust, KojaedaTeIbHbBIN
KOHTYp, CBOOO/IHbIE
SJICKTPOMAarduTHBIC
Kose0aHusl, BRIHYKICHHBIC
SJICKTPOMAarduTHBIC
Kose0aHusl, mepeMeHHBIN
BHGKTpI/I‘IeCKI/Iﬁ TOK, aKTHBHOC
COMPOTHBIICHUE,
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noTpeOIeHne IEKTPUIECKO
SHEPIUH.

JICUCTBYIOILIEE 3HAYCHHUE CUJIBI
TOKa, ICMCTBYIOIIEE 3HAUCHUE
HaANpsDKEHUs, TpaHchopMaTop,
koaurmeHt
Tpa"copmaIum.
N3o0paxats cxemy
K0JIe0aTeIbHOTO KOHTYpa U
OMKCHIBATH IPUHILIUII €TI0
paboTHL.

Pacno3naBars,
BOCTIPOM3BONT, HAOIIOIAThH
CcBOOOIHEIE
AJIEKTPOMArHUTHBIC
Kose0aHus. AHAJIM3UPOBATh
MIPEeBPAIICHIS SHEPTUH B
KoJ1e0aTeIbHOM KOHTYpPE MPHU
AJIEKTPOMArHUTHBIX
koneOanusx. [IpencraBisaTs B
BUJIE TpauKOB 3aBUCUMOCTD
AIIEKTPHUYECKOTO 3apsi/ia, CHUITBI
TOKa ¥ HAMPSHKEHUS OT
BPEMEHHU IMPU CBOOOTHBIX
AIEKTPOMArHUTHBIX
kosneOanusx. OnpenensaTs 1o
rpaduky KoneGaHui
XapaKTePUCTHKH: aMILTUTYTY,
MEPUO U YacTOTYy.
3anuceIBaTh GOpMyITy
TomcoHa. Beraucisars ¢
nomo1bio hopmyisl Tomcona
MEPUOJ U YACTOTY CBOOOTHBIX
AJIEKTPOMArHUTHBIX
Kose0aHui.

Omnpenenars nepuoJ, 4acToTy,
aMIUTUTYly KoJieOaHuii B
KOHKPETHBIX CUTYAIIHSIX.
Ilepeunciars cBolcTBa
aBTOKOJICOaHUH,
aBTOKOJIEOATEIHLHOU CUCTEMBI.
IIpuBOAUTE IPUMEPHI
aBTOKOJIEOATEITbHBIX CHCTEM,
WCIIOJIb30BaHUS
aBTokoNeOanuii. OOBSICHATD
TIPUHITHIT TTOJTYUSHUS
MEPEMEHHOTO TOKa,
YCTPOMCTBO reHeparopa
MIEPEMEHHOTO

TOKA.

Ha3zbiBaTh 0coOeHHOCTH
MIEPEMEHHOTO JIEKTPUIECKOTO
TOKa Ha Y4acTKe [IeMH C
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pe3ucTOpoM. 3anuchiBaTh
3akoH OMa 14 Lenu
nepeMeHHoro toka. Haxonurs
3HAYEHUS CUJIbI TOKA,
HaIpsKEHUsI, aKTUBHOTO
COMPOTUBJICHUS IIETH
[IEPEMEHHOI0 TOKA B
KOHKPETHBIX CUTYalIHsIX.
BoruucnsaTs 3HaueHus
MOIIHOCTH, BBIICTISIOLIEICS B
LIENU [IEPEMEHHOTO TOKa,
JEHCTBYIOIINE 3HAYCHHS TOKA
u HanpsixeHust. OnuceIBaTh
YCTPOMCTBO, MPUHLIUIT
JIEUCTBUS U

MIPUMEHEHUE
Tpacopmaropa. Haxoauts B
JUTEepaType U UHTEPHETE
uH(pOpPMAaILIKIO MOJIYUYEHUH,
nepeadye U UCIOJIb30BaHUU
MEPEMEHHOT0 TOKa, 00
HUCTOPUH

CO3JaHMsSI U IPUMEHEHUU
TpanchopmMaTopoB, HA3bIBATH
OCHOBHBIX MTOTpeduTeneit
AJIEKTPO3HEpruu. Bectu
JTUCKYCCHIO O TIOJIb3€ U Bpelie
AIEKTPOCTAHIIUH,
apryMEHTUPOBaTh CBOIO
MO3UIUIO, YMETh
BBICITYIIIMBATh MHEHUE JIPYTHX
YYaCTHUKOB.

['oToBUTH Npe3eHTaALMH U
COOOILIEHNUS IO U3YYEHHBIM
TeMaMm.

Mexanuueckue

BOJIHEI.
8y

Mexanunyeckue BoHbI. [lonepeunsie
Y TIPOJOJIbHBIE BOJIHBI. DHEPTHUS
BoJIHBIL. IHTEepdepeHuus u
IuQpakLus BOJIH. 3BYKOBbIE BOJHBI.

[laBaTh onpeneneHue
MOHATHUI: MEXaHUYecKast
BOJIHA, TIOTIEPEYHasl BOJIHA,
IIPOJI0JIbHAS BOJIHA, CKOPOCTh
BOJIHBI, JIJTMHA BOJIHBI,
3BYKOBasl BOJIHA, TPOMKOCTb
3ByKa, BbICOTa TOHA, TEMOD,
OTpakeHHE, IPEJTOMIICHUE,
MOTJIOLIEHUE, HHTEp(epeHIus,
MEXaHUYECKUX BOJIH,
KOT€pPEHTHBIC ICTOYHUKH,
CTOsIYast BOJIHA, aKYCTHUYECKUI
pe30HaHc,
TUIOCKOTIOJNISIPU30BaHHAs
BoJiHA. [lepeuncnars cBoMcTBa
MEXaHUYECKUX BOJIH.
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Pacno3HaBarsn,
BOCIPOM3BOANTD, HAOIIOIaTh
MEXaHUYECKUE BOJIHBI,
[IONIEPEYHBIE BOJIHBI,
MIPOJI0JIbHBIEC BOJIHBI,
OTpa)KE€HHUE, IIPEIIOMIICHUE,
MOTJIOLIEHHE,
uHTEepEpEHITHIO,
MEXaHUYECKUX BOJIH.
Ha3piBaTh XapakTepucTUKu
BOJIH: CKOPOCTb, 4aCTOTA,
JUTMHA BOJIHBI, Pa3HOCTH (a3.
OmnpenensTb B KOHKPETHBIX
CUTYalUsAX CKOPOCTH,
YacTOTBI, IJTUHBI BOJIHBI,
pasHoctH (pa3 BOJH.
Haxonute B tuteparype u
HWHTEpHETE UHPOPMAIIHIO O
BO30YXKICHHUH, TIepeade u
HCII0JIb30BAHUH 3BYKOBBIX
BOJIH, 00 UCTIIOJIb30BaHUU
pe30HaHCca 3BYKOBBIX BOJIH B
MY3bIKE U TEXHUKE.

Bectu nuckyccuto o nosnb3e u
BpeJe BO3JEHCTBUS HA
YeJI0BEKa 3BYKOBBIX BOJIH,
apryMEHTUPOBaTh CBOIO
MO3UIINIO, YMETh
BBICJTYIIIMBATh MHEHHUE IPYTUX
YYaCTHUKOB.

['oToBUTH Npe3eHTALMH U
COOOILIEHUS IO W3YYEHHBIM
TeMaM

ONEKTPOMarHuT

HBIE BOJIHEI.
114

DnexTpoMarHuTHoe nose. Buxpesoe
JIIEKTPUYECKOE I10JIE.
DNeKTPOMarHUTHHIE BOJHBI.
CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH.
Jlnana3oHbI 3JIEKTPOMAarHUTHBIX
U3JIy4EHUHN U UX MIPAKTUYECKOe
npuMeHeHue. [IpuHunet
PaguoCBsA3H U TEIIEBUICHHUS.
PasButne cpencts cBs3m.

JlaBatb onpeneneHue
MIOHSITHI: SJIEKTPOMAarHUTHOE
I10JIe, BUXPEBOE
JJIIEKTPUYECKOE T0JIE,
AJIEKTPOMarHUTHbIE BOJIHBI,
CKOPOCTb BOJIHBI, JUIMHA
BOJIHBI, (Da3a BOJIHBIL,
OTpakeHHE, IPETOMIICHUE,
MOTJIOLIEHUE, NHTEp(epeHIus,
TUdpakLus, MONepeyHOCTb,
MOJIIpU3aus
AJIEKTPOMAarHUTHBIX BOJIH,
pPaguoCBs3b, PaAUOIOKALIHS.
OOBACHATH B3aUMOCBSI3b
MEPEMEHHBIX IEKTPUUECKOTO
Y MarHUTHOTO TIOJIEH.
PucoBate cxemy
pacnpocTpaHEHUs

41




AJIEKTPOMAarHUTHOW BOJIHBI.
[lepeuncnars cBoMCTBa 1
XapaKTePUCTUKU
AIIEKTPOMArHUTHBIX BOJIH.
Pacmio3naBath, HaOIIO4ATh
AIIEKTPOMAarHUTHbIE BOJIHBI,
U3JIy4ECHUE, IIPUEM,
OTpakeHHe, IPeIOMIICHUE,
MOTJIOLIEHHE,
uHTEepEpEHITHIO,
JUQPPAKLINIO U TTOJISAPH3ALHIO
AIIEKTPOMArHUTHBIX BOJIH.
BbIuucisaTh B KOHKPETHBIX
CUTYallUAX 3HAUCHUS
XapaKTEPUCTHUK BOJIH:
CKOPOCTH, YaCTOTBI, AJINHBI
BOJIHBI, pa3HOCTH (a3.
HccenenoBats CBOMCTBA
AIEKTPOMArHUTHBIX

BOJIH C TIOMOIIIbI0 MOOMIJIBHOTO
tenedona. Ha3wiBath 1
ONMCHIBaTh COBPEMEHHbBIE
cpencTBa CBs3U. Boiaensats
poiib A. C. Ilomosa B
M3YYEHUHU AJIEKTPOMArHUTHBIC
BOJIH U CO3/IaHUU PAJIUOCBSI3H.
OTHOCUTBCS C YBaXKEHUEM K
VUEHBIM U UX OTKPBITHSIM,
000CHOBBIBAaTh BaKHOCTh
OTKPBITHUS 3JIEKTPOMAarHUTHBIX
BOJIH JUISl Pa3BUTHS HAYKH.
Haxonute B uteparype u
WuTepHeTe nHPpOpMaILHIo,
MO3BOJISIIOIIYIO OTBETUTH Ha
IIOCTaBJIEHHBIE BOIIPOCHI I10
TEeMe.

PaGorats B mape u rpyrie npu
pEIIEeHNH 33a]1a4 U BBINOJIHEHUN
MPaKTUYECKUX 3a/1aHUI.
Bectu nuckyccuto o rosias3e u
BpEJIE€ UCIIOJIb30BaHUs
YEJIOBEKOM
ANIEKTPOMATrHUTHBIX BOJIH,
apryMeHTHPOBATh CBOIO
MO3ULHUIO, YMETh
BBICITYIIIMBATh MHEHUE JPYTUX
YYaCTHUKOB.

['oToBHTH Npe3eHTALMY U
COOOLIEHUS IO U3YUYECHHBIM
TeMaMm.

Ontuka 25 4
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CaeToBbIE
BOJIHBI.
I'eomerpuuecka
sl U BOJTHOBAst
ONTHKA.

204

['eomeTpuueckas onTuka.
[IpsmonuHeliHOE pacipoCTpaHEHHE
CBETa B OJIHOPOJIHOM cpejie. 3aKOHBI
OTpaXKCHUS U MIPEJIOMIICHUS CBETA.
[TonHoe oTpaxkeHue ceeta. Popmyiia
TOHKOM JIMH3bIL. ONTHYECKHE
pUOOPHI.

CxopocTth cBeTa. BosiHOBBIE
CBONCTBA cBeTa. Jlucnepcus cBera.
WnTtepdepennus creta.
KorepentHocts. Jludpakuus ceera.
[Tonapuzanus ceera.

JlaGopaTopHbIie pabOTHI:

4. OnpeneneHue nokasaress
MIPEIOMIICHUS CPEIBI.

5. U3mepenne GokycHOTO
pacCTOsTHUSL COOMPAIOIICH JTUH3HI.
6. OnpeneneHue IJIMHBI CBETOBOM
BOJTHEI.

7.. Onenka nHGOPMAITMOHHOMN
émkocTu koMmakT aucka (CD)
Hccnenosanus:

1. UccnenoBanue 3aBUCUMOCTH

yrijia nmpeJIOMJICHUS OT yIJia IMaICHUs.

2. UccnenoBaHue 3aBUCUMOCTH
paccTosIHUSA OT JIMH3BI 0
N300paXeHUs OT PaCCTOSIHUS OT
JMH3BL 10 MTpeIMeTa.
[IpoBepka runores:

VYroa npenomMineHus
MPSIMOTIPOTIOPIIMOHANICH YTy
naJIeHusl.

JaBate ompeneneHue
IOHSATHH: CBET,
reOMEeTpUYECKas ONTHKA,
CBETOBOH JIy4, CKOPOCTh
CBETa, OTPaXCHHUE CBETA,
MIPEJIOMJIEHUE CBETA, IIOJIHOE
OTpakKEHHE CBETA, Yol
MaJ€HUsl, YroJl OTPa)KECHUs,
yroJ1 IPeIOMIIEHUS,
OTHOCHUTEJIbHBIN NIOKA3aTelb
MpeJIOMJICHUs, aOCOTIOTHBIN
[I0Ka3aTeb NPEJIOMIICHHUS,
nuH3a, (POKYCHOE pacCTOSTHHE
JIMH3BI, OITHYECKAs CUIa
JIMH3bI, JUCIIEPCUs CBETA,
uHTep(epeHIus CBeTa,
mudpaxius CBeTa,
TUpaKIMOHHAS PEIIETKa,
MoJIsIpU3anus CBeTa,
€CTCCTBCHHBII CBET,
IIJIOCKOTIOJIIPU30BAHHBINA CBET.
OnuceIBaTH METOIBI
MU3MEPEHHS CKOPOCTH CBETA.
[Tepeuncnars cBolicTBa
CBETOBBIX BOJIH. Pacro3HaBars,
BOCIIPOM3BONTH, HAOIIOIAThH
pacpoCcTpaHEHHUE CBETOBBIX
BOJIH, OTpaKEHUE,
MPEJIOMJIEHUE, TIOTJIOLIEHHUE,
JIUCTIEPCUI0, UHTEPPEPEHITHIO,
TUGPAKIUIO U OIS PU3AIHIO
CBETOBBIX BOJIH.
®opMynHpOBaTH MPUHIUIT
['tolireHca. 3akOHbI OTpaXKEHUS
Y TIPEJIOMJICHUS CBETA,
TPAHUIIBI UX TPUMEHHUMOCTH.
Ctpouts X071 Jiyya B
IJTOCKOMApAIIIETbHON
IJIACTUHE, TPEYTOIbHOMN
IIPU3Me€, IOBOPOTHOM IIPHU3ME,
oOopauunBaroliel NpusMe,
TOHKOU JIMH3E.

Ctpoutb nzobpakeHue
IpeaMeTa B IIIOCKOM 3epKalle,
B TOHKOM JIMH3E.
[Tepeuncnars BUABI TUH3, UX
OCHOBHBIE XapaKTEPUCTUKH -
ONTHYECKUH TIEHTP, TI1aBHAs
ONnTUYecKas ochb, POKYC,
ONTHYECKas CUJIA.
Onpenenstb B KOHKPETHOM

Aoanmayus
obyuarowe2ocs
K
UBMEHATOWUMCSL
VCA08UAM
COYUAIbHOU U
NpUpoOHOU
cpeovl;
Ocmemuueckoe
gocnumatue;
Llennocmu
HAay4Ho20
NO3HAHUA,
Tpyoosoe
gocnumanue u
npogheccuonansy
Hoe
camoonpeoenen
ue.
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CUTYallUX 3HAYEHUS yria
Na/IEHUs, yIila OTpaKeHus,
yrja npenoMiIeHHUs,
OTHOCHUTEJIBHOT'O ITOKa3aTess
peIoOMIICHUS, a0COTIOTHOTO
1oKa3areJsi peIOMIICHHUS,
CKOPOCTH CBETa B CpEJE,
(OKYCHOIO paccTOsHUS,
ONTUYECKOM CUJIIBI JTUH3BI,
YBEJIMYEHUS JINH3bI [IEproJia
TU(PPAKINOHHON PEIETKH,
MTOJIOKEHUI
UHTEPPEPEHIIMOHHBIX U
JU(PPAaKLINOHHBIX MAKCUMYMOB
¥ MUHUMYMOB.

3anuceIiBaTh (POPMYITy TOHKOH
JIMH3bI, PACCUUTHIBATH B
KOHKPETHBIX CUTYyalUsIX C €€
[IOMOILBIO HEU3BECTHBIE
BEJIMYMHBI.

OOBACHATH NPUHIUII
KOPPEKLIUU 3pEHUS C
MIOMOILBIO OYKOB.
DKCIEepUMEHTATBHO
OIpesieNATh oKa3aTeib
IIPEIOMJICHUS CPEIbL,
(oKycHOE paccTosiHUE
cobuparoniei u
pacceuBaroIIel JIUH3, IMHY
CBETOBOM BOJIHBI C TIOMOIIIBIO
JU(PPaKIMOHHON PEIIETKH.
HccenenoBars 3aBUCUMOCTD
yIiia npejaoMIIeHHUs OT yria
NaJeHUsl, 3aBUCUMOCTh
paccTosHUSA OT JIMH3BI 10
M300paxeHus OT pacCTOSHUS
OT JIMH3BI JI0 NIPEAMETA.
IIpoBepsTh THIOTE3BI: YTOI
IIPETOMIICHUS
IPSIMOIIPOTIOPLIMOHANIEH YTy
najieHusl 1 KOHCTPYUPOBATh
MOJIEIN TeJIECKONa U/Uiu
MHUKPOCKOIIA.

PaGotate B mape u rpyrmie npu
BBINOJIHEHUH

MPAKTUYECKUX 3aJJaHHI,
BBIJIBUKEHUU TUTIOTES,
pa3paboTKe METO0B IMPOBEPKU
runores., Haxonuts B
auteparype u aTepHere
uHopmManuio o Guorpapusx
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H. HeroToHa, X. I'rolirenca,
T. ¥Onra, ®. ®penensi, 06 ux
Hay4HbIX

paboTax, 0 3HaYeHHH UX paboT
JUIsl COBPEMEHHOW HAayKH.
Bricka3piBaTh CBOE MHEHHE O
3HAQUYEHUH HAYYHBIX OTKPBITUN
u pabort o ontuke U.
Hrrotona, X. I'tolirenca, T.
Onra, O. ®penens.
Bocnpunnmars,
aHAJIM3UPOBATh,
nepepabaThIBaTh U
MPeIbABIATH HHPOPMAIIHIO B
COOTBETCTBUH C
MOCTaBJICHHBIMH 3aJa4aMH.
Briienars OCHOBHBIE
ITOJIOKEHUSI KOPIIYCKYJIIPHON
1 BOJIHOBOM TE€OPHil CBETA.
VYyacTtBOBaTh B 00CYXI€HUU
3TUX TEOPUH U COBPEMEHHBIX
B3IJIS710B HA IIPUPOJLY CBETA.
['oToBUTH Npe3eHTALMY U
COOOILIEHUS IO U3YYEHHBIM
TEMaM.

N3nyuyenue u
CIIEKTPBI
54

Buasl uznydennii. Cekrpsl u
CIEKTpaJIbHBIN aHAIIN3.
[IpakTrueckoe npuMeHeHUe
3JIEKTPOMATHUTHBIX U3Ty4YCHUM.

JlabopaTopHbie paOOThI:
8. HaOmrozeHue CILIOMIHOrO U
JINHENYaTOrO CIEKTPOB.

JlaBaTh ompeeieHne MOHSATHIM:
TEIJIOBOE U3JTy4YEHHUE,
ANEKTPOJFOMUHECIEHIIUS,
KaTOIOJFOMUHECIIEHIINH,
XEMUITIOMHUHECIICHIHS,
(hOTOIFOMUHECTICHITHS.
[lepeuncnarb BUABI CIEKTPOB.
Pacnio3naBarh, HaOIIOIAThH
CIUJIOIIHOM CHEKTP,
JIMHENYaTbI} CIIEKTD,
IIOJIOCATBIN CHEKTP, CIEKTP
W3JIy4€HUS U TOTJIOIIECHHUS.
[Tepeuncnars BUIbI
AIEKTPOMAarHUTHBIX
W3JIyYEHHM, UX HICTOYHHKH,
CBOMCTBA, TPUMEHEHUE.
Hcnons3oBare nikamy
AIEKTPOMAarHUTHBIX

BOJIH. CpaBHUBATh CBOMCTBA
ANIEKTPOMArHUTHBIX BOJIH
Pa3HBIX TMAMMa30HOB

OcHOBBI CIIEHUAIBHON TEOPHH OTHOCUTEIBHOCTH S 4

OCHOBBEI
crernraiIbHON
TEOpPUHU
OTHOCHUTEIBHOCT

HNHBapuaHTHOCTH MOAYJIL CKOPOCTH
cBeTa B BakyyMme. [IpuHImn
OTHOCHUTEIBHOCTH DUHINTECHHA.
IIpocTpaHCcTBO M BpeMs B

JlaBaTp onpeneneHue MOHATHIA:
coObITHE, TIOCTYIIAT,
coOCTBeHHas! HHEepIIUaTbHAS
cHucTeMa OTcuéra, COOCTBEHHOE

I'padxcoanckoe
socnumanue,
Llennocmu
HAYYHO20
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(CTO)
549

CIELMAJIbHON TE€OpUU
OTHOCUTEIBHOCTH. DHEPTUs U
UMITYJIEC CBOOOHOMN YaCTHUIIBI.
CBs13b MacChl M SHEPTUH CBOOOTHOM
YacTULIbI. DHEPIUsI TOKOSI.

BpeMsi, COOCTBEHHAs JUTMHA
Tena, Macca MoKos, HHBapUaHT,
SHEPTHUsI IOKOS.
dopMyIHpoBaTh MOCTYIAThI
CTO. ®opmynupoBatb
BbIBOJIbI U3 nocTyiaroB CTO.
DopMyIHpPOBATH MOCTYIIATHI
CTO.

dopMynHpoOBaTh BHIBOJBI U3
nocrynaroB CTO.
AHanm3upoBath GopMyIry
PENIATUBUCTCKOIO 3aKOHA
CJI0’KEHHUSI CKOPOCTEM.
3anuchIBaTh BhIpayKEHUE IS
SHEPTUU MMOKOS YACTHUIIBI
W3narate cyTh MpUHIIMIIA
COOTBETCTBHUSI.

Haxonute B tuteparype u
WuTepHere nHGOpMAIHUIO O
Teopuu 3pupa, 06
HKCIIEPUMEHTAaX, KOTOpbIE
npusenn k co3nanuto CTO, 06
OTHOCHUTEJIbHOCTH PACCTOSHUS
Y TIPOMEKYTKOB BPEMEHHU, O
ouorpaduu A. DitHIITEHHA.
Bricka3piBaTh CBOE MHEHHE O
sHauennu CTO g
COBPEMEHHOMN HayKH.
['oToBUTH Npe3eHTalMH U
COOOIIEHNS IO U3YYEHHBIM
TeMaMm.

NO3HAHUA

KBanToBas ¢usuka 41 u

CBETOBBIE
KBAaHTEL.

10 g

[Ipenmer u 3a1a4v KBAaHTOBOM
bu3uKy.

TennoBoe u3iryyeHue.
Pacnipenenenue sHepruu B CriekTpe
abcomoTHO 4€pHoro Tena. ['unoresa

M. ITnanka o kBaHTax. PoTo3(hPeKT.

OmnbiTel A. I'. CTojieToBa, 3aKOHEI
dotorddekra. YpaBuenue A.
DitamreliHa s potorddexra.
®otoH. [ 'unoresa ne bpousa o
BOJTHOBBIX CBOMCTBAX YacCTHII.

KopnyckynsipHO-BOJIHOBOM yanu3Mm.

CooTHolIeHE HEONPENETEHHOCTEN
I'eitzenOepra. /laBiaeHue cBeTa.
Oneritel I1. H. Jlebenesa u C. U.
Basunosa. /ludpakiuus 31eKTpOHOB.

JlaBatpb onpeneneHne MOHATUN:
dotorddekr, KBaHT, TOK
HACBIIICHHUSI, 3aIeP>KUBAIOIIEE
HampspKeHue, padoTa BbIXO/a,
KpacHas rpaHuIa
dororddexra.

Pacnio3naBarn, HaOMIOATH
aBreHue Gporodddekra.
OnuceiBaTh onbITE CTOJETOBA.
®opMynHpOBATH TUIIOTE3Y
ILranka o kBaHTaxX, 3aKOHBI
dororddekra. AHATU3UPOBATH
3aKoHBI poTorddexTa.
3anuchIBaTh U COCTABIIATH B
KOHKPETHBIX CHTYaIIHsIX
ypaBHEHUE DUHIITEWHA JIs
dboTtorddexra u HaXOAUTH ¢
€ro MOMOIIIbI0 HEU3BECTHbBIE
BEJTMYUHBI.

IKonoeuveckoe
socnumatue,
Qusuueckoe
socnumanue u
¢opmuposanue
KYIbmypbl
300p08bsi;
Tpyoosoe
socnumanue u
npogeccuonav
Hoe
camoonpeoenen
ue; Aoanmauyusi
obyuarowezocs
K
UBMEHAIOUWUMCS
VCL08UAM
COYUATBHOL U
npupooHoll
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BbIuucisaTh B KOHKPETHBIX
CUTYallUAX 3HAUCHUS
MAaKCHUMaJIbHOM KMHETUYECKOMN
SHEPruM POTOIIEKTPOHOB,
CKOPOCTH (pOTODIIEKTPOHOB,
paboThl BBIXOJA,
3aMUPAIOIIETO HANPSKEHUS,
YacTOTHI U IJTUHBI BOJIHBI,
COOTBETCTBYIOIINX

KpacHOW TpaHUIEe
dororddekra.

[TpuBoIUTE IpUMEPHI
ucnoinb3oBanus GoTodrpdekra.
OOBACHATD CYTh
KOPIYCKYJIIPHO-BOJIHOBOT'O
JTyanu3Mma.

OnmceiBaTh ONBITHl JleOeneBa
110 U3MEPEHUIO JIaBJICHUS
cBeTa M onbIThl BaBuiosa no
OTTHKE.

dopMyIHpOBaTH COOTHOLICHHE
HEOIPEIETEHHOCTEN
I'eitzenOepra u 0OBSICHATH €r0
cyThb. Haxoauts B 1uteparype
U MHTEepHETe UHPOPMAIIHIO O
paborax Cronerosa,
JlebeneBa, Basmiona.
BoIaensaTs poinbs poCcCUNCKUX
Y4EHBIX B UCCIIEIOBAHUU
cBorcTB cBera. [IpuBoauTh
MpUMEPBI OMOIOTUYECKOTO U
XUMHYECKOTO JEeHCTBHS CBETA.
I'oToBUTH npe3eHTanmii u
COOOILIEHNUS IO U3YYEHHBIM
TEMaM.

cpeoul.
I'pasicoanckoe
gocnumatue.

Atomuas
du3uka
104

Mopenu ctpoenust atroma. OMBITHI
Pesepdopna. [Inanerapuas monens
ctpoenus aroma. OO0bsiICHEHUE
JUHENYaToro CreKkTpa BoJI0poaa Ha
OCHOBEC KBAHTOBBIX IMOCTYJIATOB
Bbopa. CionTaHHOE U BBIHYKJIEHHOE
U3JTy4YeHUE CBETA.

JlabopaTopHas pabora:
9. HccnenoBanue criekTpa BOJOpOaa

JaBaTh onpeaeneHne MOHATHIA:
aTOMHOE s111pO,
OSHEPIreTUYECKHUI YPOBEHD,
SHEPTUsl HOHU3AIUH.
OrnuchIBaTh OMBITHI
Pesepdopna.

OrnuceIBaTh U CPAaBHUBATH
Mozenu aroma ToMcoHa u
Peszepdopna.

PaccmarpuBars, uccnenoBaTh
Y OTIUCHIBATh

JMHENWYaThIE CIIEKTPHI,
dopMynHpoBaTh KBAHTOBBIE
noctynatel bopa. O0BsACHATH
JUHEWYAThIE CIIEKTPHI aTOMa
BOJOPOJa HA OCHOBE
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KBaHTOBBIX IIOCTYyJ1aTOB bopa.
PaccunThiBaTh B KOHKPETHOM
CUTYallUU YacTOTY U JUTUHY
BOJIHBI HCITyCKaeMoro (otona
IIPU NIEPEXO/IE aTOMA U3
OJIHOTO CTallMOHAPHOT'O
COCTOSIHUS B IPYTO€, IHEPIHUI0
noHusauuu aroma. Haxonuts B
JUTEpaType U UHTEPHETE
cBe/ieHus O (akTax,
MOJATBEPKIAOLIUX CIOXKHOE
CTpOEHHUE aToMa, O paboTax
YYEHBIX I10 CO3/IaHHUIO MOJEIU
CTPOEHUS aTOMa O
IIPUMEHEHUH J1a3€POB B HayKe,
MEAMILVHE, TPOMBIIIIEHHOCTH,
OBITY.

BoIaensaTs poinbs poCCUNCKUX
YUYEHBIX B CO3AHHUU U
MCII0JIb30BaHUU JIa3€POB.
I'oToBUTH Npe3eHTALUU U
COOOILIEHUS IO U3YYEHHBIM
TeMaM

duzuka
aTOMHOTO sipa
16 4

CocTaB 1 cTpO€HUE aTOMHBIX S7Ep.
N3oronbl. Anepubie cunbl. Jledekr
Macchl. DHEPIUs CBA3M aTOMHBIX
sanep.

PannoaktuBHOCTH. Busl
PaAMOaKTUBHOIO U3Iy4ECHHs. 3aKOH
paarOaKTUBHOIO pacnaja. fAnepHbie
peaxkuuu, peakliuy JeJIeHUs U
cuHTe3a. llenHas peakuus neneHus
anep. slnepHas sHepreTuka.
TepMmosiepHbIil CUHTES.
[IpuMeHeHue A1epHOM SHEPTIUH.
buonorunueckoe nencreue
PaaNOAKTUBHBIX U3Ty4YEHU.

JlabopaTopHas pabora:
10.Ompenenenue nuMnysbca u
SHEPTUU YaCTHIIBI TIPH ABIKECHUH B
MarHuTHOM T1oJie (110
¢dotorpadusim)

JlaBaTb onpeneseHust MOHATHIA:
MacCOBOE YHCIIO, HYKJIOHBI,
SIIEPHBIE CHITBI, IEPEKT Mace,
DHEPrus CBS3H, YIEIbHas
SHEPrusl CBSI3U ATOMHBIX S7EP.
PannoakTuBHOCTH

nepuoJ rnoiypacrnaja,
HCKYCCTBEHHAsI
PaZ0aKTUBHOCTb, JI€PHbIE
peaKuuyu, dHEPreTUYEeCKUM
BBIXOJ SIIEPHON PEAKIIH,
LeNHAas siiepHas peakius,
KOA((UIIMEHT pa3MHOKECHHUS
HEHUTPOHOB, KPUTHUYECKASI
Macca, peakTophl -
Pa3MHOXKUTENH,
TEPMOsIIEPHAs PEaKLU.
CpaBHMBaTBH CBOMCTBA ITPOTOHA
1 HeliTpoHa. OnuceIBaTh
MPOTOHHO-HEUTPOHHYIO
Mozenb sapa. Onpenensitsb
COCTaB sJIep Pa3INUHbIX
AJIEMEHTOB C ITOMOLIBIO
Tabimusl MeHaeneesa.
N300pakaTh ¥ YUTATh CXEMBI
aTOMOB.

CpaBHMBaTh CUITY
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AIIEKTPUYECKOTO OTTAIKUBAHMUS
IIPOTOHOB U CHIIY CBSI3U
HYKJIOHOB B sJIpe.

Beruucnare nedekr mace,
SHEPTHUIO CBSA3U U YACIBbHYIO
DHEPIUIO CBSA3H KOHKPETHBIX
ATOMHBIX SIED.
AHanu3upoBaTh CBA3b
YACIBHON SHEPTHUH CBSI3H C
YCTOMYMBOCTBIO SAJIEP.
[Iepeuncnars BUbI
paZvoaKTUBHOIO pacnaja
aTOMHBIX sijep. CpaBHUBATh
cBoiicTBa anb(da-, 6eTa- u
raMMa-u3J1y4eHUH.
3anuceiBaTh, OOBSACHATH 3aKOH
PaauMOAaKTUBHOIO pacnaja,
YKa3bIBaTh T'PAHULIBl €0
IIPUMEHUMOCTH. ONpenensaTh B
KOHKPETHBIX CUTYyalUsIX YU CIIO
HEpPACHaBIIUXCS AJEpP, YUCIIO
pacnaBIINXCS SAEP, MEPUOJ
noJiypacnaja.

3anuchIBaTh sA€pHbIE
peakuuu. Onpenensirs
IPOJYKTHI SIAEPHBIX PEAKIIMMA.
PaccuuTtbiBaTh 3HEprUUECKUN
BBIXOJ SIIEPHBIX peaKLUi.
OnuceiBaTh MEXaHU3MBI
JIETICHHS SIAEP U UEITHOU
anepHoi peakuuu. CpaBHUBATH
AJIEpHBIE U TEPMOSZIEPHBIE
peakuuu

y4acTBOBAaTh B O0CYKICHUHI
[IPEUMYILECTB U HETOCTATKOB
SAJIEPHON HEPreTUKH
Haxonuts B tuTeparype u
WHTEpPHETE CBeACHUS 00
OTKPBITUH NPOTOHA, HEUTPOHA,
PaguOAKTUBHOCTH, O
MIOJIyYE€HUU U UCTIOIb30BAaHUH
PaAMOAKTUBHBIX H30TOIIOB
HOBBIX XUMHUYECKUX
JJIEMEHTOB.

Boiaensars poinb poCCUNCKUX
Y4EHBIX B UCCIIETOBAHMSIX
aTOMHOTO $1/1pa, OTKPBITUU
CIIOHTAHHOTO JICJICHHUS s1Iep
ypaHa, pa3BUTHH JIEPHOI
SHEPTeTHUKH, CO3AHUHN HOBBIX
n3zoronoB B PAAA
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(O6benMHEHHBII HHCTUTYT
STICPHBIX

uccienoBanwii B r. [[yOne).
['0TOBUTP Mpe3eHTALMU U
COOOILICHUS IO U3YYCHHBIM
TEMaM.

DnemMeHTapHbIe
YaCTHUILIbI
Sy

DneMeHTapHbIE YaCTULIBI.
dyHIaMEeHTAIbHBIE
B3aUMOJCUCTBUSA. Y CKOPUTEIIH
JJIEMEHTapHbIX YaCTHILI.

AHHUTUJISIIIHS,
[Tepeuncnars OCHOBHBIE
CBOICTBa 3JI€MEHTAPHBIX
YaCTHULL.

Boiaensite rpymnnbl
AJIEMEHTAPHBIX YaCTHII.
[lepeuncnsaTs 3aKOHBI
COXpaHEHHUs, KOTOpbIE
BBITIOJTHSIOTCS TIPU
IIPEBPALICHUSIX YaCTHUII.
OnuceiBaTh NIPOLECCHI
AHHUTWISILIUY YaCTHILL U
AHTHYACTHUI] U POXKICHUS
ANIEKTPOH-TIO3UTPOHHBIX Hap.
Ha3zbiBaTh 1 cpaBHUBATH BUIbI
(GyH1aMEHTaJIbHBIX
B3aUMOJICUCTBUIH.

OnuceIBaTh PoJib YCKOpUTEIEH
B U3YYEHUHU AJIEMEHTaPHBIX
YacTULL.

Haxonuts B tuTeparype u
WHTEpHETE CBeACHUS 00
WCTOPUU OTKPBITHS,
JJIEMEHTAPHBIX YaCTUILL, O TPEX
JTanax B pa3BUTUU PUIUKU
AIIEMEHTAPHBIX YaCTHII.
OnuceIBaTh COBPEMEHHYIO
bu3nUecKyro KapTUHY MHpa.
I'oToBUTE Npe3eHTALMY U
COOOLIEHUS IO U3YYECHHBIM
TeMaM

JlaBaTb onpeneneHne MOHATUN:

Ctpoenue Beesiennoii 9

q

ConHeuHas
CHCTEMA.
Crpoenue u
IBOJIIOIHS
Bcenennoit
94

[TpruMeHUMOCTh 3aKOHOB (PU3UKU

U1 00BSCHEHUS IPUPOIBI

KOCMHYECKNX 00BbeKTOB. CoHEeYHas
cuctema. 3BE3/Ibl U UICTOYHHUKH HX
sHepruu. Knaccuduxanus 3BE3 .

Opoimronyst CoiHIIa U 3BE3 .
lNanaktuka. Jlpyrue raJakTuky.
[IpocTpaHCTBEHHO-BpEMEHHBIE
MacITadbl HA0II01aEMOM
Bcenennotii. [IpencraBnenne 06
apoaronnu Beenennon. Témuas
MaTtepust U TEMHas YHEPTHUS.

MapceK, aCTPOHOMHYECKAs
eIMHUILIA, TIepUTenui, aQenui,
COJIHEYHOE 3aTMEHUE' TYHHOE
3aTMEHHE, TUIAHEThl 3eMHOU
TPYIIIbI, TJIAHETHI-TUTAHTHI,
acTepouzi, METEOP, METEOPHT,
dboTtocdepa, CBETUMOCTB,
npoty0epanel, myibcap,
MPOTO3BE3/1a, CBEPXHOBAs
3Be3/1a, TrajakTHUKa, KBasap,
KPAacHOE CMENICHHE, TEOPHSI

[laBaTp onpeneneHue MoHATHIM:

Okonozuueckoe
socnumanue,
Qusuueckoe
socnumanue u
gopmuposarue
KYIbmypbl
300p08b5;
Tpyoosoe
gocnumanue u
npogheccuonansy
Hoe
camoonpeoesen
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JlabopaTopHas padora:
11.0Onpenenenue nepuona
oOparieHust ABOMHBIX 3BE31 (110
II€YaTHBIM MaTepraliaMm).
HaOmronenus:

Beuepnue nabmoaenus 3BE3,
JIyHBI ¥ IIJTAHET B TEIECKOM HIIH
OMHOKITb.

Uccnenosanue:

HccnenoBanue MBUKEHUS TBOWHBIX
3BE3]1 (110 TIEYaTHBIM
MaTepuaiam)

bonpuioro B3peiBa, BO3pacT
Bcenennoii.

Habmronats JlyHy u rtaneTs! B
Tesneckorn. Beiienste
0COOEHHOCTH CUCTEMBI 3eMJIs -
Jlyna. Pacno3naBats,
MOJICTTUPOBATh, HAOIIOAATh
JIyHHBIE U COJTHEUHbIE
3aTMEHUS.

OOBACHATH MPUIIUBHI U
oTJiuBbL. OMHUCHIBATH CTPOCHHE
ConHE4YHOU CUCTEMBI.
[lepeuncnarh miIaHeThl U BUbI
ManbIx Ted. OnuckeIBaTh
ctpoenue CoiHua.
Habntoate comHeuHbIe MTHA.
CobmronaTh npaBuiIa
0€30MacHOCTH NIPU
HaOJIFOIEHUH

CounHua.

[lepeuucnars TUTUYHBIC
IPYIIIBI 3BE3], OCHOBHBIE
busznuecKrue XapakTepUCTUKH
3BE37. OnuchIBaTh 3BOIIOLUIO
3BE31 OT POXKIIEHUS 0 CMEPTH.
Ha3ssiBath camble sipkue
3BE3/BI U CO3BE3US.
[Tepeuncnarh BUABI TAIAKTHK,
ONUCHIBaTh COCTAB M CTPOCHUE
rajakThK. Beiienars MiaedHbIil
MyTh CPeIu APYTUX TaTaKTHK.
Omnpenenats mecto CoTHEUHOM
cucreMsl B ['anakTuke.
OreHuBaTh MOPSIOK
pPacCTOSIHUM JO KOCMHYECKHUX
00BEKTOB.

OnuceIBaTh CyTh KPaCHOTO
CMEIIEHUS U ero
HCIIOJIb30BaHUE MTPU U3YUECHUH
rajJlakTUK.

[IpuBOaUTH KpaTKOE
M3JI0KEeHUE Teopun bomibiioro
B3PbIBA U TEOPUH
pacmupsrouiericss BeeneHHoi.
PaGorats B mape u rpyrie npu
BBITIOJTHCHUH

MPaKTUYECKUX 3a/IaHH.
Hcnons3oBate MHTEpHET M1
MOVCKa M300paskeHU i
KOCMHYECKHX OOBEKTOB U
uHpopManuu od ux

ue;, Aoanmayus
obyuarowezocs
K
UBMEHAIOUWUMCS]
VCL08UAM
COYUAIbHOU U
NpUpoOHOU
cpeoul.
I'pascoanckoe
gocnumatue.
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0COOEHHOCTSIX.
VY4acTBOBaTh B 00CYXICHUH
M3BECTHBIX KOCMUYECKHUX
ucciaenoBanui. Beioenars
COBETCKHE U POCCUICKHE
JIOCTHO)KEHUS B 00J1aCTH
KOCMOHABTHUKH U
UCCIIEIOBaHUs KOCMOCA.
OTHOCUTBCS C YBaXKEHUEM K
POCCUICKUM y4EHBIM U
KOCMOHABTaM.

Haxonuts B muteparype u
MHTEPHETE CBEICHUS Ha
3aJJaHHYIO TEMY.

I'oroBUTE Npe3eHTALIMY U
COOOLIEHUS IO U3YYCHHBIM
TEMaM.

IoBTOpenue (254 =7 4 +184 U3 pe3epBHOI0 BpeMeHH)

Ikonozsuueckoe
gocnumanue,
Qusuueckoe
gocnumanue u
¢opmuposarue
KYJlbmypol
300p08b;
Tpyoosoe
socnumatue u
npogeccuonas
Hoe
camoonpeoeset
ue; Aoanmayus
obyuarowezocs
K
UBMEHAIOWUMCSL
VCA08UAM
COYUANBHOU U
npupooHol
cpeobi.
I'pasicoanckoe
socnumatue

COT'JTACOBAHO COI''TACOBAHO

Ha 3acenannu MO npotokonr Ne 1 3am. nupekropa o YBP
oT «30» aBrycra 2019 1.

PykoBogurens MO

(

« » 2019 .
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