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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEN TPOT'PAMMBI YYEBHOU
JUCHUIIVIMHBI «®U3UKA»
1.1. MECTO YUYEBHOM JIMCIIUILJIMHBI B YYEBHOM ILJTAHE

VYuebnas nucuuruinHa bJ1.11. ®dusuka pazpaboraHa Ha OCHOBE TpeOOBaHUM,
cootBercTByonux ®rOC COO, ®I'OC CIIO no cneumansHoctu CIIO 38.02.01
Oxonomuxa u Oyxeanmepckuil yu4ém (no ompaciam) W TIOIOXKEHHH (deaepalbHON
OCHOBHOU 0011e00pazoBatenbHoi mporpamMmMbl COO (manee — @OIT COO), a Takxe ¢
yueToM nodryqaemoit cnenuanbaoctu CITO.

B cootBerctBun ¢ ®I'OC COO yuebnas nucuuruinHa bJI.11. ®usuka BXoaut B

NpeIMETHYI0 00y1acTh «ECTeCTBEHHBIE HAayKW» U SBISETCA 00s3aTeIbHOW IS

uzydyeHus. YueOnas qucuuruinia bJ1.11. duszuka nzyyaercs Ha 6a30BOM YpOBHE.
Pabouas nmporpamma o011e00pa3zoBaTeIbHON YUeOHON AUCITUTIITUNHBI

b/I.11. ®usuka ABISETCS COCTAaBHOM  4YacThl0O  IPOrPaMMHO-METOIUYECKOTO

conpoBoxkaenust OIl CIIO na 6aze ocHOBHOro 001Iero oOpa3oBaHMs C MOIYYCHHEM

COO, peanuzyemoii B [lonmurexunueckom kosemke BI'TY.



1.2. PE3YJILTATHI OCBOEHUAYYEFHOUN JUCHUTLJIAHBI

Nzyuenune yuebnou nucuuruabl «bJ1.11. ®usnka» Ha ypoBHE CpeHETO 001Iero
00pa30BaHMsI HAMPABIIEHO HA TOCTHKEHUE CIECTYIOIUX HeJIei:
— ¢dopMupoBaHUE HHTEpECa U CTPEMJICHUS OOyYalOlUXCAd K HAyYHOMY H3YUYEHHUIO
IPUPO/JIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM

— pa3BUTUE TMPEACTABICHUI O HAYYHOM METOAE€ NO3HaHUA M (OPMHPOBAHUE
MCCIIEN0BATEIBCKOT0 OTHOWIECHUS K OKPYKAIOIIMUM SIBJICHUSM;

— (QopMupoBaHHME HAYYHOTO MHUPOBO33PEHUS KaK pe3yjibTaTa H3y4YCHHS OCHOB
CTpOeHHUs MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

— {QopMupoBaHUE YMEHHH OOBSCHATH SBJICHHUS C HCIOJIb30BAHUEM (PUINYECKUX
3HAHUH ¥ HAYYHBIX JOKA3aTEIbCTB;

— ¢opMHpOBaHUE TPEJACTABICHUNW O poJld (PU3UKU JUIsl  Pa3BUTUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

— pa3BUTHE MPEACTaBICHUN O BO3MOXHBIX cdepax Oynymiell npodeccuoHalibHON
NEeSTEeNbHOCTH, CBA3AHHBIX C (PU3MKOM, MOATOTOBKA K AaJIbHEHIIeMy OOy4YeHHIO B 3TOM
HalpaBJICHUU.

JlocTukeHue 3TUX 1eseid 00ecneurBaeTCcsl PEIIeHUEM CIIEIYIOIUX 3a1a4 B
npouecce uzyudeHus yuyeOHoM aucuuruinabl «b/[.11. ®du3uka» Ha ypoBHE CpEIHEro
o0111ero oOpa3oBaHus:

— TpHOOpeTeHHEe CHCTEMbl 3HaHUK 00 o0mux (QU3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUSIX, BKIIOYAs MEXaHWKY, MOJEKYJISIPHYIO (DU3UKY, IJIEKTPOJNHAMUKY,
KBaHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

— (dopMUpoBaHHE YMEHUU NPUMEHSATh TEOPETHUUYECKUE 3HAHUS JUIsl OOBSICHECHUS
bU3UYECKUX SBJICHUNU B TPUPOJEC W JUISl HOPUHATUA MPAKTUYECKUX pPEHICHUNA B
MMOBCEIHEBHOM KM3HH;

— OCBOGHHE CIIOCOOOB PEIICHHS PA3IMYHBIX 337a4 C SBHO 3aJaHHOW (PU3UUYECKOU
MOJIENIBIO, 33/1a4, OIPAa3yMEBAIOLIUX CAMOCTOSATENBHOE CO3/1aHne (PU3NYECKON MOIEIH,
aJICKBATHOM YCJIOBUAM 3a/1a4M, B TOM YHCJIE 3a]1a4 HWHKEHEPHOTO XapakTepa;

— TIOHMMaHHuEe (PU3MYECKUX OCHOB W IPHUHIIUIIOB JICHCTBUS TEXHUUCCKUX YCTPOWCTB M
TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEAY;

— OBJIQJICHUE METOJIaMU CAMOCTOSITEIbHOTO IJIAHUPOBAHUS U MTPOBEICHUS (PU3UUECKHUX
OKCIIEPUMEHTOB, aHalIW3a W  WHTEpHperanud  UHPOpMAIMU,  OMpEeTICHUS
JIOCTOBEPHOCTH IOJYYEHHOI'O Pe3yJbTarTa;

— CO3/laHUE€ YyCJIOBUM ISl Pa3BUTHUS YMEHUM MPOEKTHO-UCCIIEA0BATEIHCKOM,
TBOPYECKOW JCATEIBLHOCTH; pa3BUTHE HHTEpeca K cdepam mnpodeccHoHAIBHOM
NEATEeIIbHOCTH, CBA3aHHOM C (PM3UKOM.



B pamkax ocBoeHus mporpamMmbl y4eOHOW JUCHUIUIMHBI Yy OOyYarouuxcs
(bopMHpYIOTCS 001IHEe KOMIIETeHIIHMN:

Koxa HaumeHoBaHue 001X KOMIIETEHIH I
OK 1 Bri6upats ciocoOs! pemienust 3aaa4 mpoecCHOHATBHON eI TEIbHOCTH,
IPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM
OK 2 Hcnonp30BaTe  COBPEMEHHBIE  CPEACTBA  IIOMCKA, AHAIW3a U
UHTEpHpeTauud HHPOpMALUK U HH(DOPMAIMOHHBIE TEXHOJOTHHU IS
BBINIOJIHEHHUS 33/1a4 TPO(PECCUOHATILHOM AESITEIbHOCTU
OK 3 [TnanupoBath 1 peanu30BbIBaTh COOCTBEHHOE MPOPECCUOHATIBHOE U
JIMYHOCTHOE Pa3BUTHE IIPEANPUHUMATEIBCKYIO 1E€ATEIBHOCTD B
npo¢ecCuOoHaIBHON cepe, NCI0JIb30BATh 3HAHUS 110 (PUHAHCOBOM
I'PaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYalUsX
OK 4 D¢ hHEeKTHBHO B3aMMOJICHCTBOBATh M pabOTaTh B KOJJICKTUBE U KOMaH/IE
OK'5 OCy1mecTBIATh YCTHYIO U MUCBMEHHY0 KOMMYHUKALIMIO HA
roCy1apCTBEHHOM s3bIKe Poccuiickon denepanuu ¢ y4eTom
0COOEHHOCTEN COLMAIBLHOIO U KYJIbTYPHOIO KOHTEKCTa
OK 6 [IposABAATH IPaXKJaHCKO-IIATPUOTUYECKYIO ITO3ULIMIO, JEMOHCTPUPOBATH
OCO3HaHHOE MOBEJIEHNE HA OCHOBE TPAAUIIMOHHBIX OOIIEUETOBEYECKUX
LIEHHOCTEM, B TOM YHUCJIE C YYETOM I'apMOHU3ALUU MEKHALMOHAJIBHBIX U
MEXPEJIUTHO3HBIX OTHOILEHUM, IPUMEHATh CTaHAAPTHI
AHTUKOPPYILIMOHHOIO ITOBEICHUS
OK 7 ConelicTBOBaTh COXPAHEHUIO OKPYIKAIOIIEH Cpebl,
pecypcocOepekeHu0, MPUMEHATh 3HaHUsI 00 U3MEHEHUH KIMMAaTa,
OPUHIUIBI OEPEKITUBOTO MPOU3BOACTBA, 3P(PHEKTUBHO 1€HCTBOBATH B
YpE3BbIYAMHBIX CUTYaLUAX
OK 8 Hcnonp3oBaTh cpeacTtBa (PU3WYECKOW KyJIbTYypbl Ui COXPaHEHUS W
YKpEIUIEHUs 3[I0pOBbs B Ipoliecce NpohecCUOHANbHON NESITeIbHOCTH U
nojJiep>KaHusi HEOOXOJIMMOI0 YPOBHsI PU3NYECKON OATOTOBJIEHHOCTH
OK9 [Tonp30BatThes MpodeccCHOHANBHON JOKyMEHTaluel Ha
rOCYAApPCTBEHHOM U MHOCTPAHHOM SI3BIKaX.

U po¢ecCHOHATbHbIE KOMIIETCHIIMHU:

Kon HaumeHoBaHMe BHAOB 1eATEJIbHOCTH U MPO(PEeCCHOHATBHBIX KOMIIETEH U
BJ 2 Benenue Oyxrantepckoro yyera iCTOYHUKOB (DPOPMUPOBAHUS aKTUBOB,
BBITIOJTHEHUE PAa0OT MO UHBEHTAPU3AIlMK aKTUBOB U (PUHAHCOBBIX
00513aTEeNIbCTB OpraHu3aluu
[1K2.6 | OcymecTBiasaTh cOop nHGOPMAIIUU O ACATEILHOCTH 00BEKTA
BHYTPEHHETO KOHTPOJIS TI0 BBHITIOJTHEHHUIO TPEOOBAaHU TTPABOBOM U
HOPMATHUBHOM 0a3bl U BHYTPEHHHUX PETIaMEHTOB




PesynpraTaMu OCBOCHHS MPOTPaMMbl YUE€OHOW TUCIUIIUHBI O0YYaIOIUMUCS
SIBJISTFOTCSL:
JIMYHOCTHBIE Pe3VJIbTATHI

I'pasicoanckoe éocnumanue:
— c(OpMUPOBAHHOCTh TPAKIAHCKOW MNO3MLUMU OOyYaromIerocs Kak AaKTUBHOIO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;
—  [PUHATHE  TPAJAULHMOHHBIX  OOILEYENIOBEYECKMX  TI'YMAHUCTHYECKUX U
JNEMOKPaTUYECKUX LIEHHOCTEH;
— TOTOBHOCTb BECTH COBMECTHYI JCATEIBHOCTh B HMHTEpPEcax I'PaKIaHCKOIO
o0miecTBa, ydyacTBOBaTb B CaMOYINpPaBIEHMM B MIKOJE M JIETCKO-FOHOLIECKUX
OpraHu3aLHusX;
— YMEHHE B3aUMOJEHCTBOBATh C COLMAIBHBIMU MHCTUTYTAMH B COOTBETCTBHM C HX
(YHKIUSAMHI U Ha3HAYCHUEM;
— FOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOM AEATENBHOCTH.

Ilampuomuueckoe 6ocnumanue:
— c(popMUPOBAHHOCTh POCCUICKOM T'PaXAAHCKON UIEHTUYHOCTH, TATPUOTU3MA;
— LEHHOCTHOE OTHOLIEHWE K IOCYJapCTBEHHBIM CHUMBOJIAM; JOCTHXKEHHUSIM Poccun B
(du3MKe U TEXHUKE.

/lyxoeéHo-upascmeennoe 6ocnumanue:
— c(popMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUUECKOIO IMOBEJICHUS;
— CHOCOOHOCTb OLIGHMBATh CHUTYyalMl0 M TMPUHUMAThb OCO3HAHHBIE pEILIEHUS,
OPUEHTHPYSCh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4YHCIIE B
NEATENBHOCTH YYEHOTIO;
— OCO3HAHHE JIMYHOTO BKJIa/la B IOCTPOECHUE YCTONUYHUBOIO OYIyILIETO.

Icmemuueckoe gocnumanue:
— D3CTETMYECKOE OTHOLIEHWE K MHpY, BKJIKOYass 3CTETUKY HAay4HOIO TBOPYECTBA,
npucyniero GU3n4IecKoil Hayke.

Tpyooeoe éocnumanue:
— HMHTEpPEC K Pa3Iu4YHBIM cepaM MpoPecCHOHATBHON EATEIBHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PM3HMKOW M TEXHUKOH, yMEHHE COBEepILIaTh OCO3HAHHBIN BHIOOp Oymyriei
npodeccun U peanr30BbIBaTh COOCTBEHHbBIE KU3HEHHbIE TUIAHBL;
— FOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CAMOOOPa30BaHUIO B 00JaCTH (HU3UKU
Ha NPOTSKEHUU BCEU KU3HU.

JKonozuueckoe socnumanue:
— ¢(OpPMUPOBAHHOCTb IKOJOTUYECKON KYJIBTYpPbl, OCO3HAHHE INI00AJIBHOIO XapakTepa
HKOJIOTMYECKUX MPOOJIEM;
— IUIAaHUPOBAHME W OCYUIECTBJICHHE IEHCTBHH B OKPYJKAIOIIEH Cpele Ha OCHOBE
3HAHMUS LEJIed YCTOWYMBOIO Pa3BUTHUS YEIIOBEYECTBA;
— paclIUpEHue OIbITa JEATEIBHOCTH HKOJIOIMYECKON HAIPaBICHHOCTH HA OCHOBE
UMCIOIINXCS 3HAHUH 110 (hH3HKE.

Ilennocmu nayunozo nosnanus:
— ¢c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3NMUECKON HAYKH;



— OCO3HaHHWE IIEHHOCTH HAy4YHOM NeATeIbHOCTH, TOTOBHOCTh B MPOIECCE U3YUYEHUS
(¢U3MKM  OCYyIIECTBIATh  INPOEKTHYI0 U MCCIENIOBATENbCKYIO  JESTENbHOCTD
WHAMBHUIYAIBHO U B TPYIIIIE.

B nmpomecce nocTtkeHHs JMYHOCTHBIX pPE3YyJbTATOB OCBOCHHS MPOTPaMMBbI
cpemHero oOmiero o0Opa3oBaHuMs TO0 (GU3MKE y OOYYAOMIMXCS COBEPIICHCTBYETCS
IMOYUOHANLHBIN UHMELIeKM, TIPEONIAraloIInid c(hOPMUPOBAHHOCTH:

— CAMOCO3HAHUs, BKIIOYAIOMIETO CIIOCOOHOCTh MOHMMATh CBOE IMOILMOHAIBLHOE
COCTOSIHUE, BUJIETh HANPABIIEHUS Pa3BUTUSI COOCTBEHHOW SMOLMOHAIBHOU c(epbl, ObITh
YBEpPEHHBIM B ceOe;

—  camope2yiuposanus, BKIIOYAIOIIErO0 CaMOKOHTPOJIb, YMEHHME IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE IIOBEJIEHUE, CIIOCOOHOCTh aJallTUPOBATHCS K IMOLIMOHAIbHBIM
U3MEHEHUSIM U MPOSIBISITh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

— BHYmMpeHHel MOmueéayuu, BKIIIOYAIOLIEH CTpeMIIEHHE K JOCTHUKEHHIO LIETU U
yClexy, ONTHUMHU3M, HHUIUMATUBHOCTb, YMEHHE JCHCTBOBAaTh, HCXOJS U3 CBOUX
BO3MO>XHOCTEH;

— JMnamuu, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHHE
IPYTHUX, YAUTHIBATh €r0 MPH OCYIIECTBIEHUHU OOIIEHHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COIIEPEKUBAHUIO;

— COYUANbHBIX HABLIKOG, BKIIOYAIOIINX CIIOCOOHOCTh BHICTPAWBATH OTHOIICHUS C
APYTUMHU JIOABMH, 3a00THTHCS, TPOSBISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

MeTanpeaMeTHble Pe3VJIbTAThI

YHuBepcajJbHbIe IO3HABATEIbHBbIC 1eCTBUSA

bazoevie nocuueckue oeiicmeus:

—  CaMOCTOSITEIbHO  (OPMYNHMPOBATH U aKTyalM3WpOBaTh  Mpoliemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

— ONpeAeNsITh LEeNH JEATEeIbHOCTH, 3a/1aBaTh MapaMeTpbl W KPUTEPUU HX
JOCTUKEHUS;

— BBISIBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX;

— pa3pabaTeIiBaTh TUIAH PEHIEHUS MPOOJIEMBI ¢ YYETOM aHaIM3a HWMEIOITIXCS
MaTepUabHbIX U HEMAaTEPUAIIbHBIX PECYPCOB;

— BHOCHUTh KOPPEKTHUBBI B JEATEIbHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1EJISIM, OIIEHUBATh PUCKU MOCIIEICTBUIN AEATEILHOCTH;

— KOOPAMHUPOBATDH U BHITIOJIHITH pabOTy B YCIOBUSIX PEATbHOT0, BUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

— pa3BUBaATh KPEaTUBHOE MBIIUICHUE MTPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

ba3zoevie uccneoosamenvckue oeiicmeus:

— BJIaJIETh HAy4YHON TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSIMU H METOJaMHU
dbusznuecKkoi HayKu;

— BJIaJIeTh HABBIKAMH YYEOHO-UCCIIEI0BATEILCKONW U TIPOCKTHON JESATEIHHOCTU B
005aCTH  (PU3MKHU; CIOCOOHOCTBIO MU TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOHUCKY
METOJIOB pENICHHs 3a7a4 (PU3NYECKOTO COACpPKAHUSA, MPUMEHEHHUIO Pa3TUIHBIX
METOJI0B NTO3HAHUS;



— BJIAJIETh BHUJAMM JICATEJIBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHUSA, €ro
UHTEpIIpEeTalny, IpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYalLUsX,
B TOM YHCJIE IIPHU CO3/IaHUU YYEOHBIX POEKTOB B 00JaCTH (PU3UKH;

— BBIBJIATh [PUYMHHO-CJIEACTBEHHBIE CBSI3M M AaKTyalM3UpOBATh 3ajauvy,
BBIIBUTaTh TUIIOTE3Y €€ pEelIeHUs, HaXOJIUThb apryMEHTHI IS J10Ka3aTelbCTBA CBOUX
YTBEPKJICHUM, 33]1aBaTh MApaMETPhl U KPUTEPUU PELLICHUS;

— aHAJIU3UPOBATH MOJYUYECHHBIE B XO/I€ PELICHUS 3314l PE3yIbTaThl, KPUTUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh M3MEHEHUE B HOBBIX YCIOBHSIX;

— CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBbIE 3a7aud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHCJIE TIPU U3YYEHUU (DU3HKY;

— JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLIEHUBATh PUOOPETEHHBIH OIIBIT;

— yYMeThb [EpPEHOCHUTh 3HaHUs 10 (U3MKE B  MPAKTHUUECKYI0  00JIacTh
KU3ZHENIEATEIbHOCTH;

— YMETb UHTErpUpOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTeil;

— BBIJIBUTaTh HOBBIEC UJEH, IIPEJIaraTb OPUTrHHAIbHBIE NIOJXO0/Abl U PEUICHUS; CTAaBUTh
npoOJIEMBI U 33]1a4H, IOIyCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Paboma c unghopmayuei:

— BIAJCTh HABBIKAMH TMONY4YeHHS HHPOpMAIMH (PUIUIECKOTO COACPKAHUS U3
UCTOYHUKOB pAa3HBIX THUIOB, CAaMOCTOSITENIbBHO OCYIIECTBISATh MOMUCK, aHaJM3,
CUCTEMATU3ALMI0 M HHTEpHpeTaluio MHGOPMAIMK Pa3IMYHBIX BUIOB U (opm
Ipe/ICTaBIICHNUS;

— OILICHMBATh JOCTOBEPHOCTh MH(POPMALUH;

— HCIOJIb30BaTh CPEJICTBA MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pEIIEHUNM KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX W OpPraHU3alMOHHBIX 33Jady C
coOntoieHneM  TpeOOBaHUM  SPrOHOMUKHM, TEXHMKM O€30IaCHOCTH, TUIHMEHBI,
pecypcocOepexeHusi, MPaBOBBIX M 3TUYECKUX HOPM, HOPM HHGPOPMAIMOHHON
0e301aCHOCTH;

— CO3/1aBaTh TEKCTbl (PU3UUYECKOrO COJAECPKAHUS B PA3IMYHBIX (hopmarax ¢ yd4éTom
Ha3HayeHus HMHQOpMalUMK W LEJIEBOM ayIUTOPHM, BBIOMpas ONTHUMAJIbHYIO (QopMy
IPE/ICTAaBIICHUS U BU3yallU3al1u.

YHuBepcajbHble KOMMYHUKATHBHbIC 1€ CTBUA

Obwenue:
— OCYIIECTBJISITH OOIIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOU ESITEIHHOCTH;
— pacno3HaBaTh MPEANOCHIIKN KOHMDIUKTHBIX CUTYaIlUi U CMATYaTh KOH(MIUKTHI;
— Pa3BEPHYTO M JIOTUYHO U3JIATaTh CBOKO TOUKY 3PEHUS C MCIIOJIb30BAHUEM A3BIKOBBIX
CPEJICTB.

Coemecmnasn oeamenibHOCMb:
— TMOHUMATh U UCIIOJI30BaTh MPEUMYIIECTBAa KOMAaHIHOW U MHINBUYIBHON pabOThI;
— BBIOMPATHh TEMATUKY U METOAbI COBMECTHBIX JACHCTBHH ¢ YUETOM OOIIUX HHTEPECOB
1 BO3MOYKHOCTEH Ka)KJIOT'0 4JIeHa KOJIJICKTHBA;
— NPUHUMATh LEJIU COBMECTHOU AEATEIIBHOCTH, OPTaHU30BBIBATH U KOOPJIUHUPOBATH
JEUCTBUSL MO €€ INOCTHKEHUIO: COCTABJISITh IUJIAH JEWUCTBUM, PACIPENCISITh POJIH C
y4ETOM MHEHUM YYACTHUKOB, 00CYKJaTh PE3yJIbTaThl COBMECTHOM pabOThI;
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— OIICHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXXJOTO Y4YaCTHHUKAa KOMAHIbI B OOIIWA
pe3ynbTaT Mo pazpaboTaHHBIM KPUTEPHSIM;

— §OpemsiaraTb HOBBIE TPOEKTHI, OILEHHUBAaTh WUJIEU C TO3UIUUA HOBHU3HHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

— OCYILECTBJISITh MO3UTUBHOE CTPATETUUYECKOE MOBEJACHUE B PA3IMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATHUBHBIM.

YHuBepcaJbHbIE peryasiTUBHbIC 1eHCTBUS
Camoopzanuzayus:
— CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENBHYIO JAESATEIBHOCTh B 00J1acTU (DU3UKU
U aCTPOHOMUHU, BBISIBJISITH MPOOJIEMBI, CTAaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
— CAMOCTOSITENIBHO COCTaBJISITh IUIAH PELICHUS] PAaCUETHBIX M KAa4eCTBEHHBIX 3aj1ad,
IUIAH  BBINIOJHEHUS NPAKTUYECKOH pabOThl ¢ YYETOM HMEIOIIHUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHUI;
— J1aBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
— pacMpsTh paMKH Y4€OHOr0 MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOUYTECHHI;
— JieJaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pEeILICHHE;
— OLIEHUBATh MPUOOPETEHHBIN OIBIT;
— CIOCOOCTBOBATh (DPOPMHUPOBAHUIO U TPOSBICHUIO IMIMPOKOW SPYAUIIMU B 00JaCTH
(u3KKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.
Camokonmpony:
— JaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YyJIbTATOB LEISAM;
— BJIQJICTh HAaBBIKAMHU TIO3HABATEIbHON pediIeKcHH KaK OCO3HAHMS COBEpIIAEMBIX
JNEHUCTBUN U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMIA; UCIIOJIB30BATh
npuémbl peIeKCUu s OLIEHKU CUTYallud, BEIOOpa BEPHOIO PELLICHUS;
— yMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIIEHUS 110 UX CHUKEHUIO;
Ilpunamue ceba u opyzux:
— MPUHUMATH ce0s1, TOHUMAasi CBOM HETOCTATKHU U JOCTOUHCTBA,
— MPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX [IPU aHAIHU3E PE3YyJIbTaTOB AESITEIbHOCTH;
— MpU3HABaTh CBOE MPABO U MPaBO JIPYTUX HA OLIUOKHU.

IIpeaMeTHBbIE PE3VJILTATHI

— TOHUMAaTh poOJib (U3UKK B SKOHOMUYECKOM, TEXHOJIOTMYECKOW, KOJIOTMYECKOM,
COLIMAJILHOM W 3THYECKOM cdepax AesTENbHOCTU YEIOBEKAa; POJIb U MECTO (PU3MKHU B
COBPEMEHHOW HAYYHOU KapTHHE MUPA; 3HAUEHUE OMUCATEIbHON, CUCTEMaTU3UPYIOILIEH,
OOBSCHUTENHLHON M MPOTHOCTUYECKON (YHKUMN (U3UUYECKON TEOPUM — MEXAHMKH,
MOJICKYJISIPHOW (DU3UKH, TEPMOIAMHAMUKH, DIICKTPOAMHAMUKH, CHCIUAIBHOW TEOPUU
OTHOCUTEIBHOCTH, KBaHTOBOW (DM3UKHU; POJb (PU3NUECKOW Teopuu B (POpMUpPOBaAHUHU
IPEICTaBICHUN O (PU3NUECKOW KapTHHE MHUpPA; MECTO (PU3MUYECKOW KapTHUHBI MHUpPA B
00111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUMN O IPUPOJIE;

— pa3nuyaTh YCJIOBUS MNPUMEHUMOCTH MojJeNied (PU3MYECKUX Tell U MPOLECCOB
(sIBJICHMI ): MHEpIIMATbHAS CUCTEMa OTCUETa, aOCOMIOTHO TBEPAOE TEIO0, MaTepHATbHASL
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TOYKA, PABHOYCKOPEHHOE JBMXKEHHE, CBOOOJHOE TaJeHue, aOCOJIIOTHO YIpyras
nepopmanusi, abCONIOTHO YHOpyroe M aOCOJIOTHO HEYNpPYroe CTOJIKHOBEHHUS, MOJEIU
ra3a, *XUJIKOCTH W TBEPAOro (KpUCTANIMYECKOrO) TeJa, WACAIbHBIA a3, TOYEHHbIN
3apsii, ONHOPOJHOE JJIEKTPUYECKOE TOJIE W OJHOPOJHOE MArHUTHOE  IIOJI,
rapMOHUYECKHE KOJeOaHUsl, MATEeMaTUYECKUN MAaSTHUK, HACAIbHBIN MPYKUHHBINA
MasiTHUK, TAPMOHMYECKHE BOJIHBI, HJI€aJIbHBIN KOJIeOaTeNbHbI KOHTYD, TOHKAS JIMH3A;

MOJEJIEN aTOMa, AaTOMHOI0 Siipa U KBAaHTOBOM MOJEIIH CBETA;

— paziuyuarh yciaoBUsA (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB,
NOHUMAaTh BCeOOHMI xapakTep (yHAAMEHTAIbHBIX 3aKOHOB W OrPAHMYEHHOCTH
UCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

— aHaNU3HpPOBaTh U OOBACHIATH MEXAHMUYECKHE MPOLECChl U SBJICHHS, HCIOJIb3YS
OCHOBHBIC TIOJIO)KEHHSI M 3aKOHBI MEXaHUKU (OTHOCHUTEIBHOCTh MEXaHUYECKOTO
IBYOKEHUS, (OPMYJIbl KHHEMAaTHKH PaBHOYCKOPEHHOTO IBHKEHUS, MPEeoOpa3zoBaHUs
lManunes nig CKOpOCTH U IEpEMEIEHUs, 3aKOHbI HbIOTOHA, IPUHLIMI OTHOCUTEIIBHOCTH
lanunes, 3akOH BCEMUPHOI'O TATNOTECHUS, 3aKOHbI COXPAHEHUS UMIIyJbca U
MEXaHUYECKON ASHEPruH, CBSA3b PAOOTHI CHUJIBI C U3MEHEHUEM MEXAHUYECKOW AHEPruu,
yCIIOBUSI pPaBHOBECHSI TBEPAOIO Te€a); HPH 3TOM HCIOJIb30BaTh MaTE€MaTUYECKOe
BBIPQXKCHHE 3aKOHOB, YKa3bIBaTh YCIOBUS MPUMEHHUMOCTH (PU3MYECKHX 3aKOHOB:
npeoOpazoBanuil ['anmuiesi, BTOpPOro MW TpeTbero 3akoHOB HbIOTOHA, 3aKOHOB
COXpPaHEHMS UMITYJIbCA U MEXAHUYECKOM DHEPTUH, 3aKOHA BCEMUPHOIO TSATOTECHMUS;

— aHAJIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOIIECCHI U SBJICHUS, UCIIOJIb3YsI OCHOBHbBIE
nonoxkeHuss MKT u 3akoHBI MOJEKYJSIpHOW (QU3UKKM U TEPMOJUHAMUKH (CBSA3b
JABJICHUS UACAIBHOTO Ta3a CO CPEAHEN KMHETUYECKOW SHEPTUE TEIJIOBOTO IBUKEHUS
M KOHUEHTpAlUMEW €ro MOJIEKYJ, CBsS3b TEMIIEpATypbl BELIECTBA CO CpEIHEU
KMHETUYECKOW SHEpPrued TEIJIOBOIO [JBM)KEHHMS €ro 4YacThll, CBS3b JIABJICHUSA
UJCATBbHOIO Ta3a C KOHLEHTPALlMEM MOJIEKYJ M €ro TEMIIepaTypou, ypaBHEHHE
Menneneesa—Kianeinposa, nepBbIM 3aKOH TEPMOJIWHAMHUKH, 3aKOH COXPaHEHUS
SHEPrUM B TEIUIOBBIX IMIpoIeccax); IMPHU HSTOM HCIHOJB30BATh MaTEMaTUYECKOE
BBIPA)KCHUE 3aKOHOB, YKAa3bIBaTh YCIIOBHsSI NPUMEHHMOCTH ypaBHEHUs MeHneneeBa—
Knaneiipona;

— aHaJIM3UpOBaThb MU OOBSCHATH DJICKTPUUECKHUE SBIICHUS, HCIOJB3YysS OCHOBHBIC
MOJIOKEHUSI M 3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXpPAaHEHHUS AJIEKTPUUECKOTO 3apsa,
3aKkoH KyJioHa, TOTEHIMAIBHOCTD 3JIEKTPOCTATUYECKOTO OIS, IPUHLUII CYIIEPIIO3UIIMT
ANEKTPUYECKUX ITOJIEH, ITPU 3TOM YKa3blBasl yCIOBUs IPUMEHMMOCTH 3akoHa KysoHa; a
TaK)K€ MPAKTUYECKH BAXKHBIE COOTHOLICHMS: 3aKOHbI OMa uisi y4yacTKa LENu U AJIs
3aMKHYTOM 3JIEKTpUYECKOM 1enu, 3akoH Jhxoyns—Ilenia, npasmia Kupxroda, 3aKoHb
®dapajes 11 SJIEKTPOIIN3a);

— AHAJIU3UPOBATH U OOBSACHATH JIEKTPOMATHUTHBIE MPOIIECCHl U SBJICHUS, UCTIOIb3YS
OCHOBHBIE TIOJIO)KEHUS M 3aKOHBl JJEKTPOJAUHAMUKM U CIELUAJIbHOU TEOpUU
OTHOCUTEJNILHOCTH (3aKOH COXPAHEHHs JJIEKTPUUYECKOro 3apsia, cuiaa Amriepa, cuiia
JlopeHnia, 3aKOH BJEKTPOMArHUTHOW WHAyKUMM, mpaBwio Jlenma, cBa3p J/IC
CaMOMHIYKIIMH B DJIEMEHTE JIEKTPUYECKOM LIETH CO CKOPOCTBIO N3MEHEHUS CHJIBI TOKA;
MOCTYJIAThI CIIELIUATIEHON TEOPUU OTHOCUTEIBHOCTH DUHIITEHHA);
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— aHANM3UPOBATh U OOBSICHATH KBAHTOBBIC TMPOIECCHl W SIBIICHUS, WCIONb3YS
MIOJIOKEHUST KBAaHTOBOM (u3uku (ypaBHeHUE DWHINTEHHA 17151 hoTodhdekTa, mepBoiii U
BTOpOM MocCTyJaTel bopa, IpUHIMI COOTHOILIEHUs HeolpeaenéHHocTen I'eiizenOepra,
3aKOHBI COXPAHEHUS 3apsI0BOIO U MAacCCOBOI'0 YHCEN M 3HEPIUU B SACPHBIX PEAKLMIX,
3aKOH paJMOaKTUBHOIO pacnaja);

— OnuchiBaTh (U3MYECKHE TMPOLECChl U  SABJICHUS, HUCIONb3YS BEJIMYMHBL:
nepeMeIleHne, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€Jda U CUCTEMbl TEJl, CHUJIa, MOMEHT
CWJIbl, JAaBJCHUE, NOTEHLMAJIbHAS JHEpPrus, KUHETHYeCKash SHEprus, MeXaHuuyeckKas
SHeprus, paboTa CWIBL, IEHTPOCTPEMUTENIBHOE YCKOpPEHHE, Chjla TSKECTH, CHJla
yOPYTrOCTH, CHJIa TPEHHSI, MOIIIHOCTb, DHEPTHUsl B3AUMOJICHCTBUS Tela ¢ 3eMIIEH BOIM3U
e MOBEPXHOCTU, DHEPrusi ympyroil naedopmaiuiil MPY>KUHBI; KOJIUYECTBO TEIIOTHI,
abcoyioTHas TeMmIiepaTypa Tella, paboTa B TepMOAMHAMHUKE, BHYTPEHHSISI SHEPIus
U/ICaJIbHOTO OJHOATOMHOTO Ta3a, padoTa WIeaIbHOTO ra3a, OTHOCUTENbHAs BIAKHOCTD
Bo3ayxa, KIIJ waeasbHOro  TEIUIOBOTO  ABUTAaTElsl;  DJICKTPUYECKOE  IIOJIE,
HANpPsDKEHHOCTD AJIEKTPUYECKOrO IM0JIs, HANPSKEHHOCTh MOJS TOYEYHOrO 3apsiia WU
3apsSUKEHHOTO I1apa B BaKyyMe€ M B JIUAJIEKTPUKE, MOTEHLHMA 3JIEKTPOCTATUYECKOTO
1OJI, Pa3HOCTh MOTEHLHAJIOB, 3JIEKTPOJBMKYLIAs CUJIA, CUJa TOKA, HaIpsSKEHUE,
MOILIIHOCTh TOKa, 3JEKTPUYECKas E€MKOCTb IUIOCKOTO KOHIEHCATOpa, CONPOTUBIICHUE
ydyacTKa LENu C TMOCIEAO0BATEeNIbHBIM U MapauiebHbIM COEAMHEHUEM PE3UCTOPOB,
SHEPrus JJIEKTPUYECKOTO TOJsi KOHJEHCATOpa; MHIAYKLIMS MArHUTHOTO  TOJIA,
MarHUTHBIA TOTOK, CWiIa AMIepa, HWHAYKTUBHOCTb, DJIEKTPOABMXKYILAsS CHJIA
CAaMOMHIYKIIMM, DHEPTHsi MAarHUTHOrO TOJISI MPOBOJHHMKA C TOKOM, PEJIATUBUCTCKUUN
UMITYJIbC, TIOJIHASI DHEPTUsl, SHEPTHs MOKOS CBOOOAHOW YaCTHUIIbI, SHEPTHUS U UMITYJIbC
(dboTOHA, MACCOBOE YMCIIO U 3aps]l pa, SHEPTUSI CBSI3U AJIpa;

— OOBSCHATH OCOOCHHOCTH TMpPOTEKaHUsl (U3MYECKUX SBJICHHUA: MEXaHUYECKOe
JBIKEHUE, TEIUIOBOE JBW)KEHUE 4YacTHL[ BEIIECTBA, TEIUIOBOE PaBHOBECHE,
OpoyHOBCKO€ JBHXKeHHUe, Tudy3usi, UCIapeHNe, KUIIEHUE U KOHJIEHCAIUs, MJIaBJICHHE
U KpPUCTAUIM3allMs, HANpPaBICHHOCTh  TEIUIONEpENaud,  JJIEKTpU3alus  Tel,
SKBUIOTEHIIMAIBHOCTh MOBEPXHOCTU 3aPSIKEHHOTO IPOBOJHUKA; AJIEKTPOMAarHUTHAas
UHAYKINSA, CAMOMHAYKINSA, pe30HAHC, HHTep(GEpEeHIIUS BOJH, TUPPAKIH, AUCIIEPCHS,
MIOJIHOE BHYTPEHHEE OTpakeHue, potodnekrpuaeckuii 3 dext (dhotodrddexr), anbda- u
Oeta-pacnajipl AJ€p, raMMa-u3JydeHue sjiep; (U3n4ecKkue MPUHIUIBI CIIEKTPaIbHOTO
aHanu3a u padoThl Ja3epa;

— ONpeNEeNATh HANpaBJIeHUe UHAYKIIMM MarHUTHOTO MOJIsl MPOBOJAHKUKA C TOKOM, CHJIbI
Awmnepa u cuisl Jlopenna;

— CTpPOUTH H300paKE€HUE, CO3/7aBaEMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30M, U
PacCUUTHIBATH €TI0 XapaKTEPUCTUKU;

— MPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKUE MTOHATHS, TEOPUU U 3aKOHBI JJISI
aHalnM3a U 00bSICHEHUS (PU3NUECKUX MPOLIECCOB, MPOUCXOAAIIUX B 3BE3/1aX, B 3BE3HBIX
CUCTEMax, B MEXIaJJaKTUYECKON cpefie; ABMXKEHUS HEOECHBIX TeJ, SBOJIOLMH 3BE3/ U
Bcenennoi;

— IPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOU (PM3MUECKON BETUUYHMHBI OT IPYTroM
UCIIOJIb30BAHUEM TMPSAMBIX HW3MEPEHUW: NpPH HTOM KOHCTPYHPOBATh YCTaHOBKY,
(¢uKcUpOBaTh Pe3yNbTAThl MOJYYCHHON 3aBUCHMOCTH (PU3UYECKUX BEIUYMH B BHJEC
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rpa@ukoB ¢ y4ETOM aOCOJIOTHBIX TMOTPEIIHOCTEH HW3MEpPEHUH, JeJaTh BBIBOJBI T10
pe3yJibTaTaMm UCCIEAOBaHNUS;

— MPOBOJUTH KOCBEHHBbIE H3MEPEHUs] (PU3NUECKUX BEJIMYMH; MPU ATOM BBIOMPATH
ONTHMAJIBHBIA METOJ W3MEpPEHUs, OIICHWBATh aOCONIOTHBIE W OTHOCHTEIIbHBIC
MOTPEIIHOCTHU MPSMBIX KOCBEHHBIX U3MEPEHHUIA;

— TMPOBOJUTH ONBITHI MO TMPOBEPKE MPEIJTIOKEHHON TUMOTE3bl: IUIAHUPOBATh
AKCIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJyYCHHBIC
pe3yJIbTaThl U JeiaTh BBIBOJ] O CTaTyCe MPEJIOKEHHON TUIIOTE3bI;

— OMKCHIBATh METO/IbI MOJYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;

— co001aTh MpaBuia 0€30MacHOro Tpy/Ja MpU MPOBEICHUH MCCIEAOBAHUM B paMKax
y4eOHOTO OJKCIIEpUMEHTa, MpaKTUKyMa M Y4eOHO-HCCIEAOBATEIbCKON MPOEKTHON
JESTENBHOCTU C HCIIOJIb30BAHUEM HW3MEPUTENBHBIX YCTPOHMCTB U JabOpaTOPHOTO
000pyI0BaHUS,

— pemarh pacy€THBIC 3aJa4M C SBHO 33JITAHHOW W HESBHO 3aJaHHON (Qu3nmueckoit
MOJIENIbI0: HA OCHOBAaHWH aHAJIM3a YCIOBHS 000CHOBBIBATH BHIOOP (pr3mdeckoit Moaenu,
OTBEYAIOIIeH TpeOOBAHUSIM 3aJ]a4H, MPUMEHSTh (DOPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U
NOCTYyJIaThl (DU3NYECKUX TEOPUU TMPU UCIOIH30BAaHUM MATEMaTUYECKUX METOJIOB
pelieHus 3ajay, MOPOBOJAUTH Pacu€Thl HA OCHOBAaHUM HMEIOIIUXCSA JIaHHBIX,
aHAJM3UPOBAaTh PE3yJbTaTbl M KOPPEKTUPOBATH METOJbI PEHICHUS C Y4ETOM
MOJIYYEHHBIX PE3yJIbTaTOB;

— pellaTh KayeCTBEHHBIC 3aJayu, TpeOyrolue MNPUMEHEHUs] 3HAHUM W3 Pa3HbIX
pa3lieloB MIKOJBHOTO Kypca (U3MKH, a TakkKe HHTerpaluyd 3HaHUW W3 APYyrux
PEAMETOB €CTECTBEHHOHAYYHOTO LHMKJIA: BBICTpPAWBaTh JOTHYECKYH) LEMOYKY
pacCy’kKJIeHU C ONMOpoi Ha HU3Y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U (u3myeckue
SIBJICHUS;

— HCTOJb30BaTh TEOPETUYECKUE 3HAHUA MJIsi OOBSICHEHUS OCHOBHBIX TPUHIIUIIOB
paboThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOTHUYECKHX
IIPOLIECCOB;

— TMPUBOJUTH NPUMEPHI BKJIaJa POCCUUCKUX M 3apyOeKHbIX Y4EHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHHE MPOLIECCOB OKPYIKAIOIIETO0 MUPA, B PA3BUTUE TEXHUKHU U
TEXHOJIOT U,

— aHaJIM3UPOBATh M OIICHUBATH TOCJEICTBUS OBITOBOM M MPOU3BOJICTBEHHOMN
NESATeIbHOCTU 4YeJOoBeKa, CBS3aHHOW C (U3MYECKUMH MpolleccaMu, C TMO3UILHM
JKOJIOTUYECKOU 0e30MacHOCTH, IIPEICTaBICHUI 0 paLMOHaIbHOM
IPUPOJIONIOJIB30BAHNM, A TAaKKE€ pPa3yMHOM HCIIOJIb30BAHUU JIOCTUKEHHM HayKu U
TEXHOJIOTUM JUIsl TabHEHIIIEr0 Pa3BUTHSI YEJIOBEUYECKOTO OOIIECTRA;

— TPUMEHSTh pa3liMyHble CHocoObl paboThl ¢ uHMOpManuen (QU3NYECKOro
CoJiepKaHUsl C HCIOIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHM: MpHU
9TOM HCIIOJIb30BaTh COBPEMEHHBbIC HH(GOPMAIIMOHHBIE TEXHOJIOTHH JUIsl TIOMCKA,
nepepaboTKM M TPEIbABICHUS Y4eOHOM U Hay4dHO-TIOMYyNApHON uHMOpMaIuwy,
CTPYKTYPUPOBAaHHSI W WHTEpIIpETAllud HUH(POpMAIlMK, TOJIYYEHHON W3 Pa3IudIHBIX
HMCTOYHUKOB; KPUTUUECKU aHAIU3UPOBATh MOIyYyaeMyr0 MH()OPMAIIMIO U OLEHUBAThH €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMEIONIMXCS 3HAHWI, TaKk M HAa OCHOBE aHaau3a
UCTOYHHKA HH(POPMALINH;
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— IMPOSIBJISITH OPraHM3allMOHHBIE M II03HABATEJIbHBIE YMEHHS CaMOCTOSITEIBHOIO
OpUOOpeTeHUs] HOBBIX 3HAHUM B TMPOILIECCE BBIMOJHEHUS MPOEKTHBIX U YydeOHO-
UCCIIEIOBATENbCKUX padoT; paboTarh B TIpPYyIIE C MCIOJHEHUEM Pa3IMYHBIX
COLIMAJBHBIX pOJIEH, IUIAHUPOBATh pabOTy TPYyNNbl, PALUOHAIBHO PACHpPENEsITh
NEeSATENbHOCTh B HECTAHIAPTHBIX CUTYyalUsAX, al€KBaTHO OLIEHUBATh BKJIAJ KaXJ0T0 W3
YYaCTHUKOB T'PYIMIIbl B PEIIEHUE PacCMaTPUBAEMON MTPOOIIEMBI;

— TMNpOSBIATH MOTHUBALMIO K Oyaymed npopecCHoHaIbHOW JEATEIbHOCTH II0
CHEUATbHOCTIM (PU3HKO-TEXHUYECKOTO MPOQPUIIS.
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2. CTpyKTypa M coaepxkanue yue00i TMCHUILIHMHBI

2.1. O0béM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOI padoThl

Bun yueOHoii padoThl O0bém B yacax

O0béM 00pa3oBaTeIbHON MPOrpaMMBbI 108

Y4eOHOM IUCHUNIMHBI

B T 4 B (popMe NPaKTUUECKOM MOATOTOBKH 0

N o61ero oonéma:

TEOPETHUECKOE 00yUeHre 92
MPaKTUYECKUE 3aHATUS 16
caMOoCTOsTeNIbHAs paboTa 0
KOHCYJIbTAIIUU 0
IIpomeskyTouHnas arrecrauus B popme 0

Au(ppepeHHPOBAHHOrO 3a4éTa
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Conep:xxanme y4eOHOM TUCHMIIIIMHBI

Konanl
KOMIICTCH-
Oo0bem B 1197078
yacax/B ToM | (popmupo-
qucJjie B BAaHHUIO
HaumenoBanne Coaeprxanue yueOHOro MaTepmnasa, JjadoparopHblie padoThl M NPAKTHYECKHE 3aHATHS, dopme KOTOPbIX
PAsAETI0B HTEM | camocTosiTebHAS PaGoTa 06yUaIOIIMXCS, KypCoBasi pa6oTa (MPoeKT) (ec/IH MPeIycMOTPEHbI) NpaKTHYe- | CHocoGCT-
CKOM BYeT
NMOATOTOBKH | 3JICMEHT
NporpamMm-
MBI
Pasnen 1 Hay4Hblil METOX NO3HAHUS PHUPOILI.

Beenenne ®usnka —Hayka o npupoae. HayuHblid METOJ MNO3HAHHMS M METOJAbI MCCIEIOBAHUS OK 1
bu3nueckux SBICHUH. OKCHEPUMEHT M TEOpUss B MPOLECCe TMO3HAHUS MPUPOJIBIL. OK 2
Ha6mogenne u sxcnepumeHT B (uszuke. CrocoObl u3MepeHHs (U3NYECKUX BEIUYUH OK 3
(anamoroBele W THUGPOBBIE HU3MEPUTETbHBIE TMPUOOPHI, KOMIBIOTEPHBIC JATYHMKOBBIC OK 4
cuctembl). [lorpemnoctn  u3MepeHud  Qusnyueckux  BenwudH  (a0CONIOTHAs | 2/0 OK 5
OTHOCUTENbHAs). MogenupoBanue (GU3MUECKUX SBIEHUW M MPOIECCOB (MaTepuaibHas OK 6
TOYKa, a0COJIFOTHO TBEPJIOE TEJO, HacaIbHAs )KUAKOCTh, UACATbHBIN ra3, TOUCUHbIA 3aps). OK 7
I'mnore3a. GU3MYECKU 3aK0H, TPAHULBI €ro npuMeHnMocTH. dusnueckas teopus. Pons u OK 8
MecTO (QU3MKHA B (HOPMUPOBAHMM COBPEMEHHOW HAyYHOW KApTHUHBI MHpPA, B MPAKTUYECKOU OK9
NeSITeILHOCTH JII0ieH [IK 2.1

Pazgen 2 12/0

Mexanuka
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Mexannueckoe nBuxeHrne. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMXKeHUs. Cucrema
orcuéra. [Ipsimas u oOpaTHas 3agaun MEXaHUKU. Paaunyc-BeKTOp MaTepUaIbHON TOYKH, €T0
MIPOEKIMU Ha OCU cucTeMbl KoopauHaT. Tpaekropus. Ilepemerienne, CkopocTsb (CpeaHsis
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb) U YCKOPEHHE MAaTepUaIbHOM TOUKH, UX MPOEKLUU HA OCH
cucreMbl KoopauHat. ClioKeHne NepeMeNIeHUI U CI0KEHUE CKOpoCcTel. PaBHOMEpHOE 1
PABHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKEHNE. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH,

YCKOPEHHMSI U IyTH MaTEPUAIIbHON TOUYKHU OT BpeMeHHU U ux rpaduku. CBOOOHOE MaieHHE. OK' 1
Yckopenue cBoO0HOTO naieHus. [[Brkenue Tena, OpoleHHOTo Mo/ YTIIOM K TOPU30HTY. OK 2
3aBUCHUMOCTbh KOOPJAMHAT, CKOPOCTH M YCKOPEHUSI MaT€pUAIIbHOW TOYKHA OT BPEMEHU U UX OK 3
rpaduku. KpuBonuneitHoe nmkeHue. JBuxeHne MaTepralbHON TOUKH MO OKPY>KHOCTH. OK 4
Tema 1. VYrnoBas u nuHelHas ckopocTsb. [lepron u yacrora odpaienus. LlenTpocTpemuTenbHoe 40 OK 5
Kunemaruka. | (HOpMaJIbHOE), KacaTeJIbHOE (TaHTCHIIMATLHOE) U MIOJTHOE YCKOPEHUE MaTePHAIbHON TOUKH. OK 6
JleMOHCTpanum OK 7
1. Moaenb cucteMbl OTCUETA, UILTFOCTPALIUSI KHHEMAaTUYECKUX XapaKTEPUCTUK JIBHKCHUSI. OK 8
2. Cr1iocoOBbI uccIIeI0BaHUS IBHUKEHUH. OK 9
3. Mnnroctpanus npeaenbHoro nepexo1a 1 U3SMEpEHNUE MTHOBEHHOUW CKOPOCTH. IK 2.
4. IlpeoOpa3zoBaHue IBHKEHHUM C UCIIOIb30BAHUEM MEXAHU3MOB.
5. Ilagenue Ten B BO3AYXE U B Pa3peKEHHOM IIPOCTPAHCTBE.
6. HaGnronenue ABMKeHUs Tenna, OpOUIEHHOr0 MO/ YoM K TOPU30HTY U TOPU30HTAIBHO.
7. HanpaBieHue cKOpOCTH MPHU JBUKEHUH IO OKPYKHOCTH.
8. CpaBHEHUE MyTEW, TPAEKTOPU, CKOPOCTEN JBHKEHUSI OJHOTO U TOTO XKE Teja B Pa3HbIX
CUCTEMAaX OTCYETA.
Tema 2 IlepBeii  3axkoH  Hprorona.  MHepumaneHble  cucrembl  orcuéra.  [IpuHuumn OK 1
AunamMuka | grgocurensHocTH Ianmnes. HemHepnyaabHble CHCTEMBI OTCUETA (OIIpeIeIeHHE, IPUMEDHI). OK 2
Macca Ttenma. Cwuna. Ilpunnun cynepno3unuu cwi. Bropoit 3akoH Hserootona mis 4/0 OK 3
MaTepuaibHOW TOYKM. Tpernit 3akoH HproTOHAa 1 MaTepUaIbHBIX TOYEK. 3aKOH OK 4
BCEMUPHOTrO TAroreHus. Cuna tsokectu. [lepBas kocmuyeckas ckopocTb. Cuiia ynpyrocTu. OK 5
3akon I'yka. Bec Tena. Bec tena, aBmxkymerocs ¢ yckopenuem. Cuna tpenus. Cyxoe OK 6
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Tperne. Cuiia TpeHHsI CKOJIbKEHUS W cuia TpeHus nokos. Koaddumuent tpenus. Cumna OK7
CONPOTHUBIICHUS NIPU JBWXKEHHH Telna B KUAKOCTH WM rase. lloctymarensHoe w OK 8
BpallaTeabHOE JBUKEHHE aOCONIOTHO TBEPAOTrO Teina. MOMEHT CHIIBI OTHOCHUTEIBHO OCU OK9
BpauieHus. [1nevo cuibl. Y cnoBus paBHOBECUS TBEPIOTO TEIA. [IK 2.1
JdemoHcTpanuu
1. HaGnronenue ABMKEHUS TeJl B UHEPLUUAIbHBIX U HEMHEPIMAIBbHBIX CUCTEMaX OTCUETA.
2. IIpuHIAII OTHOCUTEIBHOCTH.
3. CpaBHEHHE PaBHOJECHCTBYIOIIEH MPUIIOKEHHBIX K TEIly CHJI C IIPOU3BEIECHUEM MacChl
T€Jla HA €ro YCKOPEHUE B MHEPLHUAIBHOW CUCTEME OTCYETA.
4. PaBeHCTBO CWJI, BOBHUKAIOIINX B PE3YJITATE B3aUMOACHCTBUS TEN.
5. HeBecomocTs.
6. Bec Tena npu yCKOPEHHOM NOABEME U NaJICHUM.
7. LleHTpOoOE)KHBIE MEXAHU3MBI.
8. CpaBHEHHE CUJI TPEHUS MOKOS, KAYEHUSI U CKOJIbKCHUS.
Tema 3 NmMnynbc MaTtepranbHONM TOYKH, CHCTEMBbI MaT€pUANIbHBIX TOYEK. L[eHTp macc cuctembl
3aKoHbl | \areppanbHBIX TOYeK. TeopeMa O JBMIKEHHMH LIGHTPa Macc. VIMITYIbC CHUIBI M M3MEHEHHE
COXPANCHWIA B | 1y vipca Tema. 3aKOH COXpaHEHHS WMMITylbca. PeakTHMBHOE BIDKeHHE. PaGoTa CHITHL OK 1
MENATHIE: MomHocTs cuiibl. KuHeTnueckas 3Heprusi MaTepuaibHOl TOukd. Teopema 00 M3MEHEHUU OK 2
KMHETUYECKOW DHEPruu MarepuallbHOW TOuYkW. [loreHumansHas sHeprus. [lorennuansHas OK 3
SHEpPrusi ymnpyro JepopMUpOBaHHOM mpykuHbl. IloTeHuManbHas dHeprus Tena B OK 4
OJHOPOAHOM TpaBUTAlMOHHOM noiie. IloTeHuuManbHas dHEprus Tejaa B I'PAaBUTALIMOHHOM 4/0 OK 5
I10JIE OJIHOPOJHOTO I1apa (BHYTpH M BHE mapa). Bropas kocmuueckas CKOpocTb. Tperbs OK 6
KocMHuueckast CKOpocTb. CBs3b paOOThl HENOTEHUUAIbHBIX CHJI C H3MEHEHHEM OK7
MEXaHUYECKON DJHEPruM CUCTEMBbI TeJ. 3aKOH COXPAHEHUs MEXAaHWYECKOM DHEPIUU. OK 8
Yipyrue u Heynpyrue CTOJIKHOBEHMUS. ?{E g i

JemoHCcTpanumn
1. 3akoH coxpaHEHUsI UMITyJIbCa.
2. PeakTMBHOE JBH)KCHHE.
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3. U3mepeHne MOITHOCTH CHIIBL.

4. I3ameHeHue sHepruM Teja Mpu COBEPIICHUN PaOOTHI.

5. B3aumubIe TpeBpanieHnss KHHETUYECKOM U ITOTEHIMAIBHOW SHEPTUN NPH TEUCTBUU HA
TEJIO CUJIBI TSPKECTH U CHJIBI yIIPYTOCTH.

6. CoxpaHeHHe YHEPTUH MPU CBOOOTHOM TaJICHUH.

PA3JIEJI 3 MoJiekyasipHasi pu3HKa U TEPMOJIMHAMMKA. 16/0
Tema 1 OcCHOBHBIE MOJIOKEHUSI MOJIEKYJISIpHO-KUHEeTHYecKOoM Teopuu (MKT), ux onsiTHOE
OcHoBbl | obocHOBanue. Jnuddy3us. bpoyHoBckoe nBmkeHHe. XapakTep ABHKCHUS U
MOJIEKYJISIPHO-| B3aiMOJCHUCTBUS YaCTULl BerecTBa. Moaenu CTpOeHUs ra30B, KUJAKOCTEN U TBEPABIX TEN U
KHHeTHYECKOH| 0OpsicCHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeleil. Macca 1 pa3Mepsl MOJIEKYIT
TeopHH. (aromoB). KonnuectBo Bemecta. [locTostnHas ABoranpo. TernaoBoe paBHOBeCHE.
Temneparypa u cioco6s! e€ nzmepenus. lllkana remneparyp Lenbcus. Moaens naeanbHOTO OK1
raza B MKT: gacTuiipl raza JBUAKYTCS XaOTHYECKU U HE B3AaMMOJICMCTBYIOT JPYT C IPYTOM. OK 2
["a3oBbie 3aKk0oHBI. YpaBHeHUe MeHeneeBa—Kianeiipona. A6comtoTHas TeMiepaTrypa OK 3
(mkana remnepatyp Kenbuna). 3akon JlanbroHa. M3onpouecchl B uaealbHOM ras3e ¢ OK 4
MOCTOSTHHBIM KOJIMUECTBOM BelllecTBa. | 'paduueckoe nmpeacTaBiIeHne H30IMPOIECCOB: 6 OK'5
u30TepMa, n30xopa, n3obdapa. CBs3b MEXAY JaBICHUEM U CPEIHEH KHHETHUYECKOW dSHEPTHEH OK 6
MOCTYMATEIbHOTO TEIJIOBOIO JBUKEHHUS MOJIEKYJI UI€aTbHOTO ra3a (OCHOBHOE YpaBHEHUE OK'7
MKT upeansHoro rasza). Csizb aOCOIIOTHON TEMIEPATYPbl TEPMOIUHAMUYECKON CUCTEMBI OK 8
CO CpeAHEH KMHETUYECKON SHEPruel NOCTYyNaTeIbHOTO TEINIOBOTO ABUKEHHUS €€ YaCTULL. 1(_)15 g 1

JdeMoHcTpanuu

1. Buneoposnuk ¢ 3aUChI0 peaibHOro OPOYHOBCKOTO JIBHIKEHHUS.
2. Iuddy3us xuaKocTeu.

3. Ilputskenne MOJIEKyI.

4. MoJienu KpUCTAININYECKUX PEIIETOK.

5. Habmrorenune u ucciaeoBaHue H30IPOIIECCOB.
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Tema 2.
OcHOBBI
TEPMOIAUHAMMKY

Tepmoaunamuueckas (TJl) cucrema. 3amanue BHemHUX ycnoBuid st T/ cucteMsl.
Buemnue m BHyTpeHHue napametpsl. Ilapamerpsr TJl cuCTEMBI Kak CpeaHHE 3HAYECHMS
BEJIMYMH, ONUCHIBAIOIINX €€ Ha MHKPOCKONMMYECKOM YypoBHe. HyneBoe Hauamo
TepMoarHaMukn. CaMonpou3BoJibHas penakcauus TJ] cuCTeEMBI K TEIJIOBOMY PAaBHOBECHIO.
Mojgens wuaeanbHOro rasa B TEPMOJAMHAMHMKE — CHUCTEMA YPaBHEHUI: YypaBHEHUE
Kimaneiipona—MeHzeneeBa M BBIpaXEHUE JUISI BHYTPEHHEM DJHEpPruu. Y CIOBUS
NPUMEHUMOCTH STOW MOJEIW: HU3Kas KOHIIEHTPAILMS YACTHUIll, BBICOKME TEMIIEpaTypHI.
Bripaxkxenue 111 BHyTPEHHEN HEPTUU OJJTHOATOMHOTO MJEalbHOTO ra3da. KBasucraruueckue
U HECTaTUYeCKHEe TIPOIeCChl. DJIeMEHTapHas paboTra B TepMOJWHAMHUKE. BbruncieHnue
paboThI 1Mo rpaduKy mpoiecca Ha pV-auarpamme. Termonepenada Kak criocod U3MEHECHHS
BHyTpeHHer osHeprum TJI cucrembl ©6e3  coBepmieHuss  paboTel.  KoHBekius,
TEIUIONPOBOJAHOCTD, H3nydeHue. KonmyecTBo TemmtoTel. TeIIo€MKOCTh Tena. Y AenbHas U
MOJISIpHAs. TEIUIOEMKOCTH BEIIECTBA. Y AEIbHAS TEIUIOTa CrOpaHusl ToOIuiuBa. Pacyér
KOJIMYECTBa TEIUIOTHI Tpu Temionepenaye. [lonstue o6 ammabarHom mponecce. Ilepsbrit
3aKOH TepMoAuHaMUKU. BHyTpeHHsst sHeprus. KomuuecTBo TEIIOTh U paboTa Kak Mepbl
W3MEHEHHsT BHyTpeHHerW sHepruum TJ[ cucremsl. BTOpod 3aKkOH TEpMOAMHAMUKHA JUIS
PaBHOBECHBIX MPOLIECCOB: YEPE3 3aJaHHOE PaBHOBECHOE cocTosiHue T[] cuctembl mpoXoauT
eMHCTBEHHas1 ajguabarta. AOcoifoTHas TeMreparypa. BTopoil 3akOH TepMOAUHAMMKHU st
HEPABHOBECHBIX MPOIECCOB: HEBO3MOXHO MEpPeNaTh TEIIOTY OT 00Jiee XOJIOJHOTO Tejia K
Oonee HarperoMy 0e3 kommneHcanuu (Knaysuyc). HeoGpaTuMocTh mpHpOIHBIX TTPOIIECCOB.
[Tpunnunsl gevictBust TermnoBbix MamuH. KIII. MakcumansHoe 3nauenue KIIJ. [uxn
Kapno. DOxonornueckue acrnekThl UCIOJAb30BAHUSA TEIUIOBBIX JBUraTeneu. TemnoBoe
3arpsI3HEHUE OKPYKAIOLIEH CPebI.

JdemoHncTpanuu

1. CpaBHEHHE yJIETbHBIX TEIIOEMKOCTEN BEIIECTB.

2. Cnoco0Obl U3MEHEHUSI BHYTPEHHEN SHEPIUH.

3. UccnenoBanue aguabaTHOTO Mpolecca.

4. KoMIbIOTEpHBIE MOJIEIH TEILIOBBIX JBUTATEICH

4/0

OK 1
OK 2
OK3
OK 4
OK 5
OK 6
OK 7
OK 8
OK9
IIK 2.1

16




Tema 3.

[TapooOpazoBanue u koHAeHcanus. Micnapenue u Kunexnue. Y ieJabHas TerioTa

ArperaThele | rrapooOpa3oBanusi. HachllieHHbIC 1 HEHACBICHHBIC Tapbl. KauecTBeHHas 3aBUCUMOCTD
COCTOSTHUSL | TJIOTHOCTH W JIABJICHUS HACBIIICHHOTO I1apa OT TEMIIEPATyphbl, UX HE3AaBUCUMOCTD OT
BelIECTBA. | 0ObEMA HACHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT JABJICHUS B
®azoBble | kpKOCTU. BiaakHOCTH BO3MyXxa. AGCONIOTHAS U OTHOCHTENIbHAS BIAKHOCTh. TBEPIOE TEIIO.
nepexonrl. | Kpycrtajinyeckue u aMopHbie Teaa. AHU30TpOIUs CBOMCTB KpucTaiuioB. [lnaBnenue u
KpucTay3aius. Y nenpHas tersora miasienus. Cyonmumanus. Jlepopmanuu TBEpAOTO
tena. Pactsokenue u cxxarue. Cnur. Monyns FOura. Tlpenen ynpyrux aegopmanuii. OK' 1
TenoBoe pacmupeHue XKUAKOCTEN U TBEPBIX Tell, 00bEMHOE U JIMHEHHOE. AHTAPMOHU3M OK 2
TEIJIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYMNHA TETUIOBOTO PACIIMPEHUS Tel (Ha OK3
KauecTBEHHOM ypoBHe). [IpeoOpa3oBanue sHepruu B pa3zoBbIX Iepexoax. Y paBHEHHE OK 4
TerioBoro Oananca. [loBepxHoctHoe HaTshKeHUEe. KoadhuireHT moBepXHOCTHOTO 4/0 OK 5
HaTspkeHusA. KanwusapHsle sBieHus. JlaBneHne 1o uCKpUBJIEHHON TOBEPXHOCTBIO OK 6
KUJIKOCTH. OK 7
JleMoHCTpanun OK 8
1. TerioBoe pacuinpeHue. OK 9
2. Kunenue. Kunenue npyu NOHWKEHHOM JTaBJICHUH. IK 2.1
3. 3MepeHune cuitbl TOBEPXHOCTHOTO HATSKEHMUS.
4. OnbIThl ¢ MBUIBHBIMU IIEHKAMM.
5. CmauyuBaHue.
6. KanwuisipHble sIBICHUA.
7. Monenn HEHBIOTOHOBCKOM JKUJIKOCTH.
8. CriocoObl M3MEpEHUs BIAKHOCTH.
9. Buasl nedopmanmii.
Jlabopamopnas paooma Ne 1 2
[IpoBepka 3akona boinsi-Mapuorra.
Pasznen 4 DJIeKTPOAUHAMHUKA 26/0
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Tema 1.
DIIEKTPHYECKOC

moJe.

DJeKTpHu3anus Tea U €€ NPOsIBICHUA. DJIEKTPUUECKUN 3apsaa. JIBa BUIA dIEKTPUUECKUX
3apsnoB. 1IpOBOAHUKH, TUAIIEKTPUKHA U ITOJYIIPOBOJHUKHU. DJIEMEHTAPHBIN AJIEKTPUYECKUN
3apsAl. 3aKOH COXpPAaHEHHUs 3JIEKTPUYECKOro 3apsaa. BzammopeiictBue 3apsgoB. TodedHble
3apsaapl. 3akoH Kynona. Dnektpuueckoe mnosne. Ero neicTBue Ha SIEKTPUUECKUE 3aPsiibl.
Hanpsoxénnocts  anexktpuyeckoro mnosid. IIpoOubiit  3apsia. JluHum  Hanpssk€HHOCTH
anekTpuyeckoro  mosi.  OpgHOpomHOe — anekTpuyeckoe — mose.  [loTeHnuanbHOCTH
AIEKTPOCTATUYECKOrO MOoJsA. PasHOCTH NOTEHIMaIOB M HampspkeHue. IloTeHnumanbHas
JHEPrus 3apsfa B DJIEKTPOCTATUYECKOM Iosie. IloTeHmuan 3JIeKTpOCTaTUYECKOro IOJIS.
CBs13b HANPSYKEHHOCTHU MOJIS U PA3HOCTU IMOTEHIUAJIOB IS AIEKTPOCTATUYECKOTO OIS (KaK
OJTHOPOJHOT0, TaK M HEOJHOPOAHOro). IIpmHuMI Cyneprno3unuu 3JEKTPUUYECKUX MOJIEH.
[Tone Touewnoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOU cdeprl. [lome paBHOMEpHO
3apsHKEHHOTO 1Mo 00béMy mmapa. [lose paBHOMEPHO 3apsKeHHONW OECKOHEYHOM TUIOCKOCTH.
Kaptvnel nuHWN HAnpsHKEHHOCTH JITUX IMOJEH M SKBUIOTCHIHUAIBHBIX IOBEPXHOCTEM.
IIpOBOAHUKM B DJIEKTPOCTATUYECKOM II0JIE. Y CIOBUE PABHOBECHS 3apsAl0B. JIUAIEKTPUKHU B
AIEKTPOCTATUYECKOM moJie. [[uanexTprudueckas NMPOHMLAEMOCTh BemecTtBa. KonaeHcarop.
OneKkTpoEMKOCTh KOHJIEHCATOPA. DINEKTPOEMKOCTh INIOCKOT0 KoHAeHcaTopa. [lapamiensHoe
CoelMHEHNE KOHJeHcaTtopoB. l[locienoBarenbHOE COEOUHEHHE KOHJIEHCATOPOB. DHEPTHS
3apsDKEHHOTO  KOHJEHcaropa. JIBWKeHue 3apspKeHHOM  4YacTHIbl B OAHOPOJHOM
AIEKTPUYECKOM IOJIE.

JdeMoHcTpanuu

1. YcTpoiicTBO M IpUHLMI ACHCTBUA DJIEKTPOMETPA.

2. DIIEKTPUYECKOE IT0JIE 3apsKEHHBIX IAPUKOB.

3. DIEeKTpUYECKOE MOJIe ABYX 3aPSKEHHBIX MJIACTHH.

4. IIpOBOTHUMKY B JIEKTPUYECKOM II0JIE.

5. DnekTpocTaTudecKas 3aiuTa.

6. YCTpOMCTBO M JEHCTBUE KOHJIEHCATOPA ITOCTOSTHHOM U IIEPEMEHHON EMKOCTH

7. 3aBUCHMOCTb DJJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCATOpa OT IUIONAAW IUIACTHH,
PACCTOSHUS MEXAY HUMHU U JUAIEKTPUYECKOW POHUIIAEMOCTH.

OK 1
OK 2
OK3
OK 4
OK 5
OK 6
OK 7
OK 8
OK9
IIK 2.1
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Tema 2.
ITocTostHHBII
3JIEKTPUYECKMI
Tok. Toku B
Pa3IMYHbIX

cpeaax.

Cwuita Toka. [1ocTOssHHBIN TOK. Y CIOBHUS CyHIECTBOBAHUS ITOCTOSTHHOIO JJIEKTPUYECKOTO
toka. Mcrounnku Toka. Hanpsokenue U n OJ1C E. 3akon Oma it yyacTka Lenu.
DNEeKTpUYECKOE CONPOTUBIEHUE. 3ABUCUMOCTh CONIPOTUBIIEHUS OAHOPOJIHOIO TPOBOIHUKA O71
€ro JUIMHBI U TUIOLIAY ITONIEPEYHOTO CEYEHN. Y IEIbHOE CONTPOTUBIIEHNE BEIIECTBA.
[TocnenoBaTenpHOE, TApALIENBHOE, CMEIIAHHOE COCIMHEHUE TPOBOTHUKOB. Pacuér
pa3BeTBIEHHBIX JeKTpuueckux uenei. [Ipasuna Kupxroga. Pabora snexkTpruueckoro Toka.
3akoH [xoynsa — Jlennia. MonHOCTb 271€KTpUYeCKOro ToKa. TermioBas MOIIHOCTb,
BbIAEIsIeMast Ha pesuctope. DJIC u BHyTpEeHHEE CONIPOTUBIICHUE HCTOYHMKA TOKA. 3akoH OMa
11 IOJIHOM (3aMKHYTO#) JIeKTprUYeCcKol Lenu. MomHOCTh HCTOYHMKA ToKa. KopoTkoe
3amplkanue. Konaencarop B 1ienu nocTossHHOrO TOKa.

DnexTpudecKkas MpoBOJAUMOCTb Pa3INYHbIX BELIECTB. JIEKTPOHHAS IPOBOAMMOCTD
TBEPBIX METAIOB. 3aBUCUMOCTh CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPBHI.
CBepXnpoBOANMOCTb. DNEKTPUYECKUI TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.
[TomynpoBonunku. COOCTBEHHAS ¥ TPUMECHAs TPOBOAMMOCTH TOTYTIPOBOJHUKOB. CBOICTBA
p — n-niepexoza. [lomynpoBogHUKOBBIE TPUOOPHI. DIEKTPUUECKUIA TOK B JIEKTPOIUTAX.
DNEeKTPOJIUTHYECKAS TUCCOMAlUA. DIEKTPOIn3. 3akoHbl Dapajies Uil SJIEKTPOIIH3a.
DIIEKTpUYECKUN TOK B ra3zax. CaMOCTOATENbHBIN U HECAMOCTOSITENbHBIN pa3psaln. Paznuunbie
TUIIBI CAMOCTOSTENIBHOTO pa3psaa. MosHus. [1na3zma.

JdemMoHcTpanuu

1. U3mepenue cuilbl TOKAa U HaIIPSKEHUS.

2. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT CONPOTHUBIICHMSI IIPU ITOCTOSTHHOM
HaIIPSOKEHUH.

3. IIpsimoe u3mepenue 3J[C. KopoTkoe 3amMbIkaHuE rajJbBaHUUYECKOTO JIEMEHTA U OI[CHKA
BHYTPEHHETO COIPOTHUBIICHUS.

4. NccnenoBaHue pa3HOCTH MOTEHLHAJIOB MEX]y IOJIOCAMU MCTOYHHKA TOKAa OT CHJIBI
TOKA B LIENU. 3aBUCUMOCTb COIIPOTHUBIIEHUS METAJJIOB OT TEMITEPATYPBHI.

5. IIpoBOAMMOCTB 3IEKTPOIUTOB.

6. 3akonsl anexkTponusa Papanes.

OK 1
OK 2
OK3
OK 4
OK 5
OK 6
OK 7
OK 8
OK9
IIK 2.1
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7. UckpoBO# pa3psia ¥ IPOBOAUMOCTh BO3yXa.
8. OQHOCTOPOHHSISI MPOBOAUMOCTD TUOA.

Tema 3.
MarsHuTHoe MmoJI¢
JICKTPOMATHHT]
asi MHAYKIUs

B3anmopelicTBrue NOCTOSHHBIX MAarHUTOB U IPOBOJHUKOB C TOKOM. MarHuTHoe mno:se.
Bexkrop MarmutHOM wuHAYKUMHU. [IpuHIMO Cylnepno3suuuu MarHUTHBIX [oJied. JluHuun
MarHUTHOM WMHAYKIUH. MarHutHoe Mojie NPOBOAHUKA C TOKOM (MPSMOrO MPOBOJHHKA,
KaTYyIIKA U KpyroBoro Butka). OnbeIT Ipcrena. Cuiia Amnepa, €€ HanpaBJIeHUE U MOIYJIb.
Cuna Jlopenua, €€ HampaBieHUE M MOAYJb. JIBUKEHHE 3apsHDKEHHOM YacTUIBl B
OJIHOPOJHOM MarHuTHoM mnoje. Pabora cunel Jlopenina. MarautHoe moJjie B BEIIECTBE.
deppOMarHeTuKy, napa- U JMaMarHeTUKU. SIBJI€HUE 3JIEKTPOMAarHUTHOM MHAyKIMHU. [1oTok
BeKkTOpa MarHUTHOW WHAYKIUU. DJIC uHAyknuu. 3aKOoH SJIEKTPOMATHUTHOW WHIYKIIMU
@apanes. BuxpeBoe asnektpuueckoe noisie. Toku @Pyko. DC MHAYKUMH B MPOBOJHUKE,
JIBIKYLIEMCSl ITOCTyNATEIbHO B OAHOPOAHOM MarHuTHOM mone. [IpaBuno Jlenna.
NupyktuBHOCTh. Karymika HMHAYKTHBHOCTH B LENM IIOCTOSAHHOTO TOKa. fIBIeHUHE
camonHaykuuu. OJIC caMOMHAYKUMU. DHEPruss MarHUTHOIO IOJS KaTylIKd C TOKOM.
DIJIEKTPOMArHUTHOE TOJIE.

JdemoHcTpanuu

1. KapTuHa IUHUI WHIYKIIMA MarHUTHOTO TIOJISI TOJIOCOBOTO W IMOJKOBOOOPa3HOTO
MNOCTOSIHHBIX MarHuTOB.

2. KapTvHa JMHMI MarHUTHOW MHAYKUMHU IOJS JJIMHHOTIO MPSMOTO MPOBOAHUKA M
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

3. Cuna Amrepa.

4. HabGmroienre ABUKEHUS MydKa dJIEKTPOHOB B MArHUTHOM TI0JI€.

5. TlpuHnmn AEUCTBUS SIEKTPOU3MEPUTEIHHOTO MPUOOpPAa MArHUTORIIEKTPUUECKOU
CHUCTEMBI.

6. HaOmoienue siBIIeHUS JIEKTPOMArHUTHON UHTYKIIUH.

7. UccnenoBanne 3aBucuMoctd J/[C MHIYKIMU OT CKOPOCTH U3MEHEHUsS] MAarHUTHOTO
ITOTOKA.

OK'1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK9
K 2.1
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8. [IpaBuiio Jlenua.
9. SlBeHne caMOMHIYKIMH.

Jlabopamopnaa paooma Ne 2 Onpenenenue 3/]C v BHYTPEHHEr0 CONPOTUBIICHUS

MCTOYHHKA DJICKTPUUYECKON DHEPTHUH. .
Jlabopamopnasa paboma Ne3 OnpenielieHUE YIeTbHOT0 CONPOTUBIICHHS TPOBOIHHKA. 2
Paznexn 5 Kose6anus u BOJHBI 24/0
Tema 1. KonebarensHast cucrema. CBoOomHble KoyieOaHus. [apMoHWYeckue KoJieOaHMs.
Mexanuyeckue ¥ Kypematuyeckoe M AMHAMUYECKOE OIMCAHME. DJHEpPreTMYeckoe OmucaHue (3aKoH
:;:’:Z?;zﬁ:r""T“”'e COXPaHEHUS MEXAHWYECKON JHEpruu). BIBOJ IMHAMMYECKOTO ONMMCAHMS TapMOHMYECKUX
KOJIeOaHWI W3 WX DHEPreTUYECKOro M KWHEMATHYECKOTO omucanus. AMIUmuTyna u (asza
kojeOanuii. CBs3b aMIUIMTYIbl KOJEOAHWN WMCXOAHOW BEIMYMHBI C aMIUIUTYyJaMHU
KojeOaHuii e€ ckopocTH M yckopenwus. Ilepmon m dacrora kosiebanmii. Ilepwom maibrx OK 1
CBOOO/JHBIX KoJieOaHMM MaTeMaTthudeckoro wmasitTHuka. Ilepuon cBOOOAHBIX KoJieOaHMI OK 2
MPYKUHHOTO MasiTHUKA. [loHsATHE 0 3aTyxaromux Koyie0aHusX. BeIHYKIeHHBIE KOJIeOaHusI. OK 3
Pe3zonanc. Pe3onancHas kpuBas. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOW KPHBOM. OK 4
ABTOKOJIEOaHMS. OK 5
Kone6arenbHbiit KOHTYp. CBOOOHBIE 2JIEKTPOMArHUTHBIE KOJI€OaHUs B UJI€AIbBHOM 6 OK 6
KojebarensHOM KoHType. @opmyna Tomcona. CBS3b aMIUIUTY/IBI 3apsiia KOHICHCATOpa ¢ OK 7
aMILTATYI0M CHJIBI TOKA B KOJIEOATEILHOM KOHTYpPE. 3aKOH COXPAHECHUS DYHEPTHH B OK 8
UjeaIbHOM KOJie0aTeIbHOM KOHTYpE. 3aTyXaroIIue 2JICKTPOMarHuTHhIE KoJIeOaHusl. OK 9
BriHyKeHHBIE AIeKTpOMaruuTHeIe Kojiebanus. [lepemenHbii Tok. MOITHOCTh K 2.1

MEPEMEHHOTr0 TOKa. AMIUTUTYTHOE U ACHCTBYIOIIEE 3HAUEHNE CHIIbI TOKA U HAIPSIKEHUS
IIPU Pa3IndHON (hopMe 3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BpeMeHU. CHHYCOUIaTbHbBIN
MEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOP M KaTYIIKAa HHIYKTUBHOCTH B LIEMTH
CHHYCOHUJIAILHOI'O TIEPEMEHHOI0 TOKa. Pe3oHaHC TOKOB. Pe30HaHC HanpsKeHUN.
Wneansubiii Tpanchopmarop. [IponsBoicTBo, nepegaya v noTpedIeHrne MeKTPUIECKOM
SHEPTrUHU. JKOJOTHYECKUE PUCKHU P MPOU3BOJICTBE AEKTposHepruu. KynbsTypa
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HCIIOJIb30BaHUS SJICKTPOSHCPIUU B HOBCGI[HGBHOﬁ ZKHU3HU.

JeMmoHCcTpanumn

1. 3amuch K01€0aTeIbHOTO ABMKECHUSL.

2. HaOmoneHue HE3aBUCUMOCTH IIE€pUOJa MallblX KOJeOaHWil TIpy3a Ha HUTU OT
aMILIATY IBI.

3. UccnenoBanue koneOaHuii rpy3a Ha MAcCHMBHOW MPYXKUHE C LETbIO (POPMUPOBAHUS
npeicTaBlIeHu 00 UIeaTbHOM MOJIENH MPY>KUHHOTO MasITHUKA.

4. 3aKOH COXpaHEHUs SHEPTUHU NP KoJeOaHUsIX Tpy3a Ha MPYKUHE.

5. UccnenoBanne BHIHYKICHHBIX KOJIEOAHUN.

6. Habmonenue pe3oHanca.

Tema 2

Mexanndyeckue U
3JIEKTPOMATHUTHbBIE
BOJIHBI.

MexaHnueckue BOJIHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepednsie u npomoabHbIE
BOoJHBL. [leprnon, CKOpOCTh pacnpoCTpaHEeHHs] W JUMHA BOJHBI. CBOWCTBA MEXaHUYECKUX
BOJIH: OTpakK€HHE, MpesnomiieHue, uatepdepenius u audpakuus. 3Byk. CKOpoOCTh 3ByKa.
I'pomkocTh 3Byka. Beicota Tona. TemOp 3Byka. lllyMoBOe 3arpsi3sHEHHE OKpYy’Karoliei
cpeabl. OJEKTPOMATHUTHBIE BOJHBI. YCIOBHUS H3JIYyYECHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenHtaumss BekTopoB E, B, v B anexkrpomarsutHOM BojHe. CBoOMCTBa
AIIEKTPOMArHUTHBIX BOJH: OTpaXeHHe, MpeloMJIEHUE, MNOJspu3alus, UHTephepeHIus u
audpaxuus. [lkana sneKTpoMarHUTHBIX BOJH. lIprMeHeHue 31eKTpOMarHUTHBIX BOJH B
TexHuke u  ObiTy. IlpuHnunel paauvocBsizu W TeneBuAeHus.  Paguonoxanus.
DIEKTPOMarHUTHOE 3arpsiI3HEHUE OKPYKAKOIIEH CPEbl.

JdemoHncTpanuu

1. ObpazoBaHue U pacIPOCTPaHEHUE MOMEPEUHBIX U MPOAOIbHBIX BOJIH.

2. KoneOmromieecs TeI0 Kak HCTOUYHUK 3BYKa.

3. Habnrogenue oTpaxeHus: ¥ IpeOMIICHUS] MEXAHUYECKUX BOJIH.

4. AKyCTHYECKUI pEe30HAHC.

8. HabnrogeHue cBA3M IPOMKOCTH 3BYKa M BBICOTBHI TOHA C aMIUIMTYJIOM M 4acTOTOMN
KOJIeOaHMIA.

OK 1
OK 2
OK3
OK 4
OK 5
OK 6
OK 7
OK 8
OK9
IIK 2.1
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9. UccnenoBanue CBOWCTB AJICKTPOMATHUTHBIX BOJIH: OTPAXKECHHE, MPEIOMIICHUE,
noJisipu3arys, nudpakxius, HTepepeHIms.

Tema 3
Ontuka

IIpsAamMonuHEHHOE pacnpoCTpaHEHUE CBETa B OJHOPOIHOW cpexe. Jlyd cBera.
Toueunblil UCTOYHUK cBeTa. OTpakeHUE CBETa. 3aKOHbI OTpaxeHus cBeta. llocTpoeHue
n3o0paxkeHnii B tuiockoM 3epkane. Chepuueckue 3epkana. IIpenomiieHue cBeta. 3aKOHBI
npeaoMieHus cBeta. AOCONIIOTHBIN NoKa3aTenb npeiaoMiaeHust. OTHOCUTENbHBIN T0Ka3aTelb
npesomiieHus. [I0CTOSHCTBO 4YacTOTBI CBETa M COOTHOILECHHME JUIMH BOJH IIPU IEPEXOAC
MOHOXPOMATHYECKOI'0 CBETA Yepe3 rpaHully pasjena JByX ONTHYECKUX cpel. XOJ JIydeil B
npusme. [(ucmepcust ceera. CnoxHbplld coctaB Oenoro cBeta. Llper. IlomHoe BHyTpeHHEE
oTpaxkeHue. IlpedenbHbIl yros mNOJHOrO BHYTpeHHero otpaxeHus. CoOuparomme u
paccenBarolme JMH3b. ToHKas nuH3a. DOKYyCHOE pACCTOSIHUE U ONTHYECKAas CUila TOHKOU
JIMH3BI. 3aBUCUMOCTb (POKYCHOI'O PACCTOSIHUSI TOHKOM CpepHUECKON JTUH3BI OT €€ TEOMETPUHN
M OTHOCUTEIBHOIO MOKa3zaTtens mnpenomiieHus. Popmyiia TOHKOM JHMH3BL Y BEIMYECHHUE,
JABAEMOE JTUH30M. X0/ JIy4a, POLIEIIIETO JIMH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckoi ocu. IlocTpoenne n300paxxeHU TOYKU U OTpe3Ka MPSIMOM B COOMPAIOIINX U
pacceuBalOIIMX JIMH3aX W UX cucremax. Ontudeckue npubopsl. Paspemaronias
cnocoOHocTh. ['Ma3 kak ontuueckas cuctema. lIpenensl NPUMEHUMOCTH T€OMETPUUYECKON
ontuku. BomnoBas ontuka. MHTepdepenuns cera. KorepeHTHblE MCTOYHUKU. Y CIOBHUS
HaOJMIOJEHUST MakCMMyMOB W MHUHHUMYMOB B MHTEP(EPEHLMOHHOW KapTUHE OT JBYX
KOT€PEHTHBIX HCTOYHUKOB. [IpuMepbl KJIACCHUYECKUX HHTEPPEPEHLMOHHBIX CXEM.
Hudpakuust cera. JludpakuvonHas pem€rka. YciaoBHE€ HAOMIOAEHUS — TJIABHBIX
MaKCHMyMOB TMpU MaJCHUU MOHOXPOMATHYECKOIO CBETa Ha AU(PPAKIHOHHYIO PELIETKY.
[Tongapuszanus ceera.

JdemoHncTpanuu

1. 3aKOHBI OTpaXKEHUS CBETA.

2. HccnenoBanre nNpeoMIICHUS CBETA.

3. HabnrogeHue noaHoro BHyTPEHHETO OTpakeHHsl. MoJiesb CBETOBOIA.

4. VccnenoBaHue X014 CBETOBBIX MYYKOB YepPe3 IJIOCKONAPAJUIEIbHYIO IIJIaCTUHY .

OK'1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK9
K 2.1
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5. UccnenoBanue CBOMCTB N300paKEHUI B JIMH3AX.
6. Monenn MUKPOCKOIIA, TEJIECKOMA.

7. HabmroieHue BETOB TOHKUX TUIEHOK.

8. HabGmonenune nudpakiimOHHOTO CIIEKTpA.

9. HabmoieHue Aucnepcuu CBeTa.

Jlabopamopnasa paooma Ned

Omnpenenenre yCKOPEHHs CBOOOIHOTO MaICHUSI MAaTEMAaTUIECKOTO MAasiTHHUKA. ’
Jlabopamopnasa paboma Ne 5 )
OmnpenencHaue kodpdunreHTa TpeJIOMICHHS CTEKIIA.
Jlabopamopnasa paboma Neb )
OmnpenelieHre TJIaBHOTO (POKYCHOTO PACCTOSIHHS M ONITHYCSCKOM CHJIBI JIMH3BI.
Jlabopamopnasa paboma Ne7 )
OnpeneneHue AJIMHBI CBETOBOM BOJIHBI C MOMOIIbIO AMGPAKIUOHHON PEMIETKH.
Pa3znen 6 OCHOBBI CIeNMATBHONH TEOPHH OTHOCHTEIHLHOCTH. 2/0
Tema 1. I'panuLbl IPUMEHUMOCTH KIaCCUUYECKOU MexaHUKU. [locTyiarel cnennalibHON TEOpUN OK 1
OcnoBel | oocuTensHOCTH. [IpOCTPaHCTBEHHO-BpeMeHHOM HTepBal. [Ipeobpasosanus JlopeHiia. OK 2
CHenHanbHON | yeropye mpuuuHHOCTH. OTHOCHTEIPHOCTD OXHOBPEMEHHOCTH. 3aMeUICHHE BPEMEHH U OK 3
Teopun COKpAIICHHE JUTMHBI. DHEPIHs K UMITYJIbC PEIATUBUCTCKOM yacTHUIlbl. CBSI3b MacChl C OK 4
OTHOCHTEALHOCT Hyenrpeil B UMITYJILCOM PEISTHBHCTCKOM YaCTUIBI. DHEPIHS ITOKOSL. 5 OK 5
OK 6
OK 7
OK 8
OK 9
IK 2.1
Paszpen 7. KBanToBas ¢pusuka 8/0
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Tema 7.1.

®otonbl. DHeprus u umiyibe porona. Dorodpdext. OnbiTel A. I'. CToneToBa. 3aKOHbBI

3“““"““’1 dororddekra. Ypapuenue Diinmreitna s porosddexra. «KpacHast rpanuiiar 8§ é
KBAHTOBOM dororddekra. JlaBneHue ceera (B YaCTHOCTH, JaBJICHHUE CBETA HA aOCOIOTHO MOTJIONMIAIOIIYK OK 3
OnTHKH 1 a0COJIFOTHO OTpakarolyro moBepxHocTh). OnbiTel  [1. H. JleObeneBa. Xumudeckoe AeHCTBHS OK 4
CBETA. OK 5
JemMoHcTpanuu OK 6

1. ®otoadeKT Ha yCTaHOBKE C IMHKOBOH TJIACTUHOM. OK'7

2. VccnenoBanue 3akoHOB BHeNIHEro potorddekra. OK 8

3. UccnenoBanne 3aBUCIMOCTH COITPOTUBIICHHSI MTOTYITPOBOAHUKOB OT OCBEIIEHHOCTH. OK9
4. CBEeTOIHO. 1K 2.

5. Conneunast Oatapesi

Tema 7.2. Mopens atoma Tomcona. [Inanerapuas moaens atoma Pesepdopaa. Ilocrynater bopa. OK 1
Crpoenne | []3;ryyenne u noriomenune pOTOHOB TIPH [EPEX0Je ATOMA C OHOrO YPOBHS SHEPrUU Ha OK 2
aToma. npyroii. Bunbl ciektpoB. CIieKTp YpOBHEM 3HEprun aroMa Bojiopoia. CHOHTaHHOE U OK 3
BBIHYXEHHOE U3NydeHue cBera. Jlazep. OK 4
JdeMoHcTpanuu OK 5

1. Monens onbiTa Pezepdopa. OK 6

2. HabGntoneHnve nuHeyaThiX CIIEKTPOB. OK 7

OK 8

OK 9

K 2.

Tema 7.3. DKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CJOXKHOCTh CTPOCHUS aroMa. PajanoakTHBHOCTH. OK 1
ATOMHOE SIPO| Anpa-paciaf. DIEKTPOHHBI M IO3UTPOHHEIH OeTapacmai. I'aMMa-H3TydeHHe. 3aKOH OK 2
paIMoOaKTUBHOTO  pacmaaa. PaawoakTuBHBIE wW30TOmBl B mpupome. CBoiicTBa OK 3
MOHU3UPYIONIETO U3TyueHus. BinsHue pagnoakTUBHOCTH HA KUBbIE OpraHU3Mbl. DHEPIHs OK 4

CBSI3M HYKJIOHOB B sipe. Saepunie cuibl. [JedexT maccol sapa. SAnepubie peakuuu. [denenue OK5

U cuHTe3 snep. Snepubie peakTopsl. [Ipobiembl ynpaBisieMoro TepMOSIEPHOIO CHHTE3A. OK 6
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OKOJIOTUYECKHUE AaCIEKThl Pa3BUTHs SACPHOM DHEPreTUKU. METOnpl pPErucTpaluyd U OK7
WCCIIEIOBAHMS 3JIEMEHTAPHBIX YacTull. EquHCTBO (hr3nueckoit KapTUHbBI MHpa. OK 8
OK9
[IK 2.1
Pazpen 8. DJieMeHThI ACTPOHOMMH U ACTPOPU3MKH. 22/0
Otansl pa3BUTHs ACTPOHOMHUH. [IpUKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuU. [ [puMeHMMOCTD 3aKOHOB (PU3UKHU ISl OOBSICHEHUS TPUPOIbI KOCMHUYECKUX
OOBEKTOB.
Metoasl aCTpOHOMHUYECKUX UCCaeA0BaHNN. COBPEMEHHBIE ONTUYECKHUE TEIECKOIIBI,
pPaaANOTENECKOIbI, BHEATMOC(EPHAsI ACTPOHOMHS. OK 1
Bun 3Bé3nHoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IUIAHETHI, UX BUIUMOE ABUKEHUE. OK 2
ConneuHnas cucrema. OK 3
Connue. ConHeynas akTuBHOCTb. Mlcrounuk sHeprun ConHua u 3BE31. OK 4
3BE3/1bl, X OCHOBHBIE XAPAaKTEPUCTUKH. /[narpaMma «CIeKTpalbHbII K1acc — 20 OK'5
CBETUMOCTB». 3BE3/1bI TJIABHOM MTOCJIEI0BATEIBHOCTH. 3aBUCHMOCTD «Macca — CBETUMOCTb) OK 6
JUTs1 3BE3]T TJIABHOM MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee cTtpoeHue 3B€31. COBpEMEHHbBIE OK'7
IIPEICTABIICHUS O IPOUCXOKIEHUHN U 3BOJIIOIMY COJIHIIA U 3BE3I. DTallbl )KU3HU 3BE3 . OK 8
Mnuneunsiit [Iyte — Hama [Nanaktuka. [lonoxxenue u nuxenne ConHna B [ aakTuke. OK 9
Tunel ramakTuk. Paguoranaktuky u kBasapsl. UEpHbIE IBIPHI B sIAPAX TAIAKTHK. 1K 2.1
Bcenennas. Pacmmpenue Beenennoit. 3akon Xa606:ma. Pa3Oeranue ranaktuk. Teopus
Boubmioro B3peiBa. PenukroBoe nsnydeHue.
MacirabHas ctpyktypa Beenennoit. Metaranaktuka.
Hepeménnple mpo6sieMbl aCTPOHOMUHU.
Jlabopamopnaa paboma Ne 8 Vzydenus 3BE3qHOTO HeOa C MOMOIIBIO TOJABUKHOMN 5

KapThl HeOa.
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3. YcaoBus peaju3anuu y4eOHOH TUCHUILTHHBI
3.1. Cneyuanvuvie nomewieHusn 011 peaiuzayuu RPoOPammol yueoHou
OUCUUNTTUHDL.

Jns  peanuzanuu  OpoOrpaMMbl  Y4€OHOM — JUCHUIUIMHBI — JOJDKHBI  OBITH
PeyCMOTPEHBI CIEAYIONIUE CTIeIaIbHbIe TOMEIICHUS:
nabopatopuss  pusukum  (Ne 220) ¢ 1aboOpaHTCKOW KOMHATOM, OCHaIEHHAs
obopyodosanuem: pabodee MecTo npenoganaress, 30 paboyux MecT g 00yUarommuxcs,
JEMOHCTPALIMOHHBINA CTOJ;, mexHuueckue cpeocmea oOydenus: KOMIBIOTEP, MPOESKTOP.
JlabGopaHTCKass KOMHATa OCHAIleHHas O0OpyJoBaHUEM: MeOenb ISl pa3MElIeHHs Hu
XpaHEeHHUs] Y4YyeOHOW JUTepaTypbl M HarJISIAHOrO Marepuana (oOopyAoBaHWE s
JIEMOHCTPAIlUA OTBITOB W 3aKOHOB, KOMIUICKTHI y4YeOHBIX TaOJUIl, TIIAKAThI
(«®Pusnyueckre BEJIMYMHBI M (PYyHJIaMEHTaJIbHbIE KOHCTAHTBI», «MexayHapoaHas
cucrema emunul CH», «llepuogmueckas cucrema Xumuyeckux snaemeHTtoB [ .

MenpeneeBay, MOPTPETHI BHIIAIOMIUXCS YUCHBIX-(DU3UKOB U aCTPOHOMOB)).

3.2. Hugpopmayuonnoe obecneuenue peanuzayuu npozpammot yueoHoi
JTUCIUTUTUHBI.
3.2.1. OcCHOBHBIE IT€YATHBIE U ANEKTPOHHBIE U3/IaHHUS.

®dwusuka. B 2 gactax. YU.1 : yuebnoe nmocodue / I1. O. Kpacnos, O. A. Kynpsisuesa,
O. 10. Mapkoga, E. 0. FOmkoBa. — KpacHosipck : CuOUpcKHil rocy1apCcTBEHHBIN
YHUBEPCUTET HAYKH U TEXHOJIOTUM nMeHu akaaemuka M. @. Pemernesa, 2020 — 136
c. — Tekcr : anekTpoHHbI //OnekTpoHHo-0nbanoreynas cucrema [PR BOOKS :
[caiiT]. — URL:https://www.iprbookshop.ru/107230.html

Yakak A. A. ®usuka : yuedHoe nocoodue s CIIO / A. A. Yakak, C. H. Jleryra. —
Caparos : [IpodoOpazoBanue, 2020 — 541 ¢. — ISBN 978-5-4488-0667-4. — Texkcr:
ANIEKTPOHHBIH // DnekTpoHHO-OnbnnoTeuHas cucrema [IPR BOOKS : [caift]. —
URL:https://www.iprbookshop.ru/92191.html

3.2.2. JIonoJaHUTEIbHbIC HCTOUYHUKU.

HNHuTepHeT- pecypcsl

http: //www.iprbookshop.ru/ - DnexkrponHo-oubnroreunas cuctema IPRbooks

http://www.consultant.ru/ - CnpaBouno-nipaBoBas cuctema Koncynprantlnroc

http: //www.elibrary.ru/ - HanimonanpHas 351eKTpoHHAs OMOIMOTEKA

http: //www.edu.ru/ - ®enepanbusiiit UaTepHeT-nmoptan «Poccuiickoe oOpa3oBaHue»
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3.3. Ocobennocmu opzanuzauuu 00pa308amenbHO20 NPOUeECca 01 UHEGATUOO08 U JIUY
C 0ZDAHUYEHHBIMU 803MONCHOCHAMU 300P08bA, 0CEAUBAIOUWUX NPOZPAMMY YUEeOHOI
OUCUUNIUHDL.

W3yyenue  AUCHUIUIMHBI WHBAJIMJAMH W JIMIAMH C  OrPaHUYECHHBIMU
BO3MOYXHOCTSIMHU 3/I0POBbSI OPTraHU3YETCSI C YUeTOM OCOOEHHOCTEH MCHUXO0()H3NIECKOTO
pPa3BUTHS, WHIUBUIYAIbHBIX BO3MOXHOCTEM UM  COCTOSHHSI  3JI0POBbSl  TaKHX
00yJarommxcs.

[Ipy mpoBeneHNM y4eOHBIX 3aHATHI OOECIICUMBACTCS COONIOACHUE CIEAYFOIINX
TpeOOBaHMIA:

-y4eOHBIC 3aHATHS TPOBOJATCA IS MHBAJIUAOB W JIMIl C OTPAaHUYCHHBIMH
BO3MOXHOCTSIMU 37I0pPOBbS B OJIHOW ayJIUTOPHH COBMECTHO C OOYYalOIUMUCS, HE
UMEIOIIMMH OTPAaHUYEHHBIX BO3MOKHOCTEHN 3/I0POBbS, €CJIM 3TO HE CO3/1a€T TPYAHOCTEN
TUTSI 00YYaIOIIUXCS B X0J1¢ YICOHBIX 3aHATHH;

-IPUCYTCTBUE ACCUCTEHTa W3 uucia paboTHUKOB BI'TY wim mnpuBieYeHHBIX JIHII,
OKa3bIBAIOIIETO OOYYAIOMIMMCS HEOOXOAMMYIO TEXHMUYECKYI0 TMOMOIIb C Y4YETOM HX
WHIMBUYATbHBIX 0COOEHHOCTEH (3aHATH pabodee MECTO, ePEIBUTATHCS, POYUTATh U
0hopMUTH 3a/1aHNE, OOMIATHCS C MEAArOrHYECKUM PaOOTHUKOM U T. H.);

-o0yJaromuecss ¢ y4eTOM WX HHANBUAYAITBHBIX OCOOCHHOCTEH MOTYT TOJb30BAaThCS
HEOOXOMMBIMUA UM TEXHUYECKUMU CPEICTBAMU;

-MaTepUaIbHO-TEXHUYECKUE  YCIOBHUS  JIOJDKHBI  OOecreyuBaTh  BO3MOXKHOCTb
OeCTIpenATCTBEHHOTO JO0CTyNa OOYYalolmUXCs B ayJAUTOPHH, TYyaJleTHbIE W JPYTUe
MIOMEIIECHHMS, & TAK)KE X MPEObIBaHMS B YKa3aHHBIX TTOMEIICHUSIX (HAIUYME TaHIyCOB,
MOPYYHEH, PACIIUPEHHBIX JBEPHBIX IMPOEMOB, JHU(PTOB, MPU OTCYTCTBUU JTUPTOB
ayIUTOPHS JOJKHA PACcIoiaraThCsl Ha TIEPBOM 3TaXKE; HAUTMYNE CIICIIMAIBHBIX Kpecen U
JPYTUX MPUCTIOCOOTICHUH).

JIOTIOTHUTENIPHO TIPM  TIPOBEJCHWM  yYeOHBIX  3aHATHUH  oOecreyuBaeTcs
coOmIo/IeHre CIEAYIONHX TpeOOBaHUN B 3aBHCHMOCTH OT KaTErOpUH 00ydaromuxcs
OTpaHUYCHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI:

a) IJIs CTICTIBIX: 3a/IaHMsI M MHBIC MAaTePUAIIbI JJIS U3YUCHUS AUCITUTUTHHBI 0(OPMIITIOTCS

penbedHO-TOYeUHbIM MpUdTOM bpaitnsg uaum B BHUAE DJIEKTPOHHOTO JOKYMEHTA,
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JOCTYIIHOTO C TIOMOIIBIO KOMIIBIOTEpA CO CIELUAIU3UPOBAHHBIM IPOTrPAMMHBIM
o0OecrieueHrneM ISl CJETbIX, WA 3a4UTHIBAIOTCS ACCUCTEHTOM; MUCHbMEHHBIC 3aJaHUS
BBITIOJIHSIOTCS Ha Oymare penbeHo-ToueuHbIM mpudTom bpaiins nim Ha KoMIbloTEpe
CO CHEMUATM3HPOBAHHBIM MPOTPAMMHBEIM  OOECICUYeHHWEM JJIs  CJCMbIX, WIH
HA/JIMKTOBBIBAIOTCS ACCHUCTEHTY; OOYyYalOIUMCSl /Il BBIMOJHEHHS 3aJaHus MpH
HEOOXOJMMOCTH TMPEJOCTaBISAETCS KOMIUIEKT MUCBMEHHBIX NPUHAMICKHOCTEH U
Oymara mansi muchMa penbepHO-TOYeUHbIM IpUpTOM bpaiins, KoMmbeloTep Co
CHEIMATU3UPOBAHHBIM MPOTPAMMHBIM 00€CTICUCHUEM IS CIICTIBIX;

0) nist cnaboOBUASIIMX: 00ECTICYNBACTCS UHIMBUIYATbHOE PABHOMEPHOE OCBEIICHUE HE
meHee 300 rokc; mnpu  HEOOXOAMMOCTH  OOy4YarOIIMMCS  MPEJOCTaBIISIETCS
YBEJIIMYUBAIOLIEE YCTPOMCTBO; 3aJaHMsl [Js BBIMNOJIHEHWS M WHBIE MaTepUabI
oOpMIIAIOTCSI YBETHMUEHHBIM MPU(TOM;

B) JUIA TAYyXUX W CIa0OCHBIMIANINX: OOECTeunBaeTCsl HadU4ue 3BYKOYCHIIMBAIOIICH
anmnapaTypbl KOJUIEKTUBHOTO TIOJIb30BaHUsS, MNP HEOOXOAMMOCTH OOyYaromuMCs
NPEIOCTABIISETCS 3BYKOYCHITMBAIOIIAs arapaTypa HHINBHYyaIbHOTO ITOTh30BAHMS;

r) JUId JHUI C TSOKEIBIMH HApPYIICHUSIMU PEYH, TIyXHX, CIa0O0CIBIIIAINX BCE
KOHTPOJIbHO-OIIEHOYHBIE ~ MEPOIPHUATHS IO  JKEJTaHWI0  OOydJarolmuxcs  MOTYT
IPOBOUTHCS B TUCbMEHHOU (hopme;

A) JAa8 JUL ¢ HApyIIEHUSMU ONOPHO-JBUTATEIBHOrO ammapara (TSKeJIbIMU
HApYIICHUSMU JABUTATEIbHBIX (PYHKIHUHA BEPXHUX KOHEYHOCTEH WIIM OTCYyTCTBHEM
BEPXHUX KOHEYHOCTEW): MHUCbMEHHBIC 3aJaHMs BBIMOJHIIOTCS HA KOMIIBIOTEPE CO
CHELMATU3UPOBAHHBIM ~ MPOrPaMMHBIM ~ O0ECHEYEHHEM MM  HAJAUKTOBBIBAIOTCS
ACCHCTEHTY; IO JKEJaHHI0 OOyYaloImnXCsl BCE KOHTPOJIHHO-OIIEHOYHBIE MEPOMPHUSITHS

MOTYT MPOBOJUTHCS B YCTHOU hopme.

4 KOHTPOJIb ¥ OLIEHKA Pe3yJbTATOB OCBOCHUS YUeOHOM IUCIMILIMHBI.
KoHTponb 1 o11eHKa pe3yIbTaTOB OCBOCHUS yU€OHOM TUCIIUTIITUHBI

OCYIIECTBJISIETCS B IIPOLIECCE TPOBEACHUS PAKTUUECKUX 3aHATUN U

1a00paTOPHBIX PadOT, TECTUPOBAHUS, 4 TAK)KE BHIMIOJHEHHS! 00YyUYaIOIUMUCS

VHIUBUAYAJIbHBIX 33JaHUM, TPOCKTOB, UCCIICAOBAHUM.
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PesynbraTsl 00ydeHus

(OcHOBHBIE BUIBI IEATETHHOCTH 00YUYAIOITIXCS)

Kpurepuu onenku

MeTtonanl OlICHKH

PA3JIEJ 1. HAYYHBIA METO/I ITO3HAHUS ITPUPO/IbI

VYyacTue B AUCKYCCUU O POJIM (PU3NUECKON TEOPUH B
dbopMuUpoBaHMM TIPEACTaBICHUH O (U3HUECKON
KapTUHE MHpa, MecTe (PHU3HUECKON KapTUHBI MHpa

B 00II[eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
npeacraBieHuid o npupoae CpaBHEHUE M3MEPEHUU
(hU3MYECKUX BEIIMYUH MPU TTOMOIIH aHAIOTOBBIX

1 UPPOBBIX U3MEPHUTEIBHBIX MPUOOPOB. OCBOCHME
CIOCOOOB  OIEHKH TOTPEIIHOCTEH  M3MEpPEHU.
OcBoeHre OCHOBHBIX MPUEMOB pabOTHI ¢ MUPPOBOH
naboparopueit o husmke.

PA3JIEJ 2. MEXAHUKA

IIpoBeneHnEe KOCBEHHBIX WM3MEPEHUN MIHOBEHHOU
CKOpOCTH M  YCKOpPEHHsI  Teja, MPOBEICHUE
WCCIICIOBAHUS 3aBUCUMOCTEH MEXKIYy (PU3NICCKUMU
BEJIMYMHAMHU U OTBITOB MO MPOBEPKE MPEITTIOKEHHON
TUNIOTE3bl  MPU  HU3YYEHHUH  PaBHOYCKOPEHHOIO
NPSAMOJIMHEHOTO  JIBM)KEHUS, JBW)KCHUS  Tena,
OpOILIEHHOTO TOPU30HTAIBLHO, ABIKCHUS Tela IO
OKPY>KHOCTH C IMTOCTOSIHHOM 10 MOJTYJIIO CKOPOCTBIO.
Pemienue pacy€THbIX 3a7ay C SBHO 3aJaHHOW U
HESBHO  3aJaHHOW  (U3MYECKOM  MOJEIhI0 ¢
WCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (QopMyT
KHHEMAaTHKH. PemeHne  KadeCTBEHHBIX  3adad,
TpeOYyIOMMX IPUMEHEHHUS 3HAHUH TI0 KHHEMAaTHKe
OObsicHEHWE OCHOBHBIX  TPHUHIIAIIOB  JCHCTBUS
TEXHUYECKUX  YCTPOHUCTB U  TEXHOJIOTMYECKUX
MpOILECCOB, TAKWX KaK: CIHAOMETpP, JBH)KCHUE
CHaps0B, LIETHbIE, IECTEPEHYATHIE U PEMEHHBIE
nepenadn, CKOpocTHble JUQTEL — OmnpeneneHue
YCIIOBUI MPUMEHUMOCTU MoOJenei (PU3HUecKux Tem
U TPOIECCOB (SIBIICHUI): MaTepuajbHas TOUKa,
PaBHOYCKOPEHHOE JIBIKEHUE, CBOOOIHOE MaJIcHHE.

BoinonHenne  yuyeOHBIX 3aJaHUl  Ha  aHaIM3
MEXaHUYECKHUX IIPOLIECCOB (s1BNICHMIA) C
HCIIOJIb30BAHUEM OCHOBHBIX ITOJIOKEHUN M 3aKOHOB
KMHEMAaTUKH:  OTHOCHUTEIBHOCTH  MEXAHMUYECKOTO
JBHYKCHUSI, (bopMyIbI KMHEMaTUKH
PaBHOYCKOPEHHOTO  JIBWXKEHHs, HpeoOpa3oBaHuUs
lamunes  nnd  CKOPOCTM M NIEPEMEILECHUS.

Ucnonb3oBanue IT-texnonoruit mpu pabote ¢
JIOTIOTHUTEIBHBIMA HUCTOYHUKAMU HH()OpMAIUK 110

TEMC, Hux KpI/ITI/I‘{eCKI/Iﬁ aHaJIu3 u OLICHKAa
AOCTOBCPHOCTH.
HpOBeI[eHI/IC KOCBCHHBIX I/ISMepCHI/Iﬁ

paBHOACHCTBYIOMIEH CHMII U KOX(PPHUIMEHTA TPEHUS

TecTnI

«5» - 100 —90%
NPaBUJIBHBIX OTBETOB
«4» -89 -71%
NPaBUJIBHBIX OTBETOB
«3» -70-60%
NPaBUJIBHBIX OTBETOB
«2» - 59% wu wmeHee
NPaBUJIBHBIX OTBETOB

YcrHbIE
(3a4éThI)
Ounenka «5» - ctaBuTcs
B TOM CJIy4ae, eciu
y4aluncs noKas3blBaeT
BEpHOE MOHUMAaHNE
¢u3mueckoil cymHoctTu
paccMaTpUBaeMbIX
SIBIICHUW U
3aKOHOMEPHOCTEM,
3aKOHOB U TEOpUH, a
TaK e MpaBUIbHOE
onpeeneHue
(U3UYECKUX BEIMYNH,
WX CJIMHHMI] B CIIOCOOOB
U3MEpEHUS: MPABUIIHLHO
BBITIOJIHSIET YEPTEXKH,
CXEMBI U TpauKu;
CTPOUT OTBET IO
COOCTBEHHOMY IIJIaHY,
CONPOBOXKAAET paccKas
COOCTBEHHBIMHU
npUMepamMu, YMeeT

ONpocCHI

JIMKTaHT,
3a4€T,
KOHCIEKTBHI,
KOHTPOJIbHAS

pabora,
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CKOJIbXKEHUS, MPOBE/ICHHE UCCJIEI0BAHUS
3aBUCHUMOCTEN (PU3MUECKUX BEJIMYHUH U OIBITOB IO
MIPOBEPKE MPEI0KEHHON TUIOTE3bI IPU U3YUECHUN

IBUKEHHMsI OpycKka 10 HAaKJIOHHOW IUIOCKOCTH,
JIBUKCHHSI CHCTEMBI CBS3aHHBIX Tell, JedopMaiiuu
Tell. Pemienne pacy€THbIX 3a/lad ¢ SIBHO 3aJaHHON U
HESBHO  33JaHHOM  (U3UYECKOH  MOJENbI0  C
HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (QoOpMys
KMHEMATUKH U TUHAMHUKHU. PerieHne KauyecTBEHHBIX
3aja4y, TpeOyloluX TMPUMEHEHUS 3HAaHUW 10
KnuHeMaTtuke W jJuHaMmuke. OOBsSCHEHHME OCHOBHBIX
MPUHIIMIIOB JEWCTBUSA TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOILIECCOB, TaKUX KakK:
MOALIUITHUKH, JBUKECHHE HCKYCCTBEHHBIX
cyTHUKOB. OnipesiesieHne yCiaoBUil NPUMEHUMOCTH

Mojiene (PU3NYECKUX TET U TMPOIECCOB (SBJICHHM):
WHEpLUajabHas CUCTEMa OTcuéra, MaTepHhalibHast
TOYKa, aOCOJTIOTHO yrmpyras nedopmarusi.
BroimonHenue  y4eOHBIX — 3aJaHuil  HAa  aHANM3
MEXaHUYECKHUX MIPOIIECCOB (s1BIICHMIN) c
WCIIOb30BAHUEM OCHOBHBIX IMOJIOKEHUN U 3aKOHOB
OUHAMHUKU: Tpu 3akoHa HbploToHa, mpUHIUD
OTHOCUTENBLHOCTH ['anmuiesi, 3aKOH BCEMHPHOIO
TaroTeHus. Pabora B Tpynmax mnpu oOCYXICHUH
BOIIPOCOB MEXKMPEIMETHOIO Xapakrepa (Hampumep,
o TeMe «/[BrkeHue B mpupoze»).

[IpoBenenue wuccnenoBaHUsl YCIOBUU paBHOBECHUS
TBEPAOrO  Tela, HMEIOLEro OCh  BpAILICHUS;
KOHCTPYMPOBAHUE KPOHIUTEMHOB M PACYET CHII
YOPYTOCTH; U3YYEHHE YCTOMYUBOCTH TBEPIOTO TeEla,
HMEIOLIETO IUIOAaAb ONOphl. PemeHue pacdETHBIX
3aJa4 C SBHO 3aJaHHOM H HEIBHO 3aJaHHOU
(hu3MUECKO MOJENBIO C UCIIOH30BAHHEM OCHOBHBIX

3aKOHOB u bopmyn CTaTHKH. Pemenue
KayeCTBEHHBIX 3ajlad, TpPeOYIOUIMX MPUMEHEHHS
3gaHUM 110 cratuke. QOOBsACHEHHWE OCHOBHBIX

IIPUHLUIIOB JIEUCTBUSl TEXHUYECKUX YCTPOMUCTB,
TaKUX Kak: KpOHIITEWH, CTPOUTENIbHBIM KpaH,
peméryarble KOHCTpYKIuU. OmnpeneneHue ycaoBUi
MPUMEHUMOCTH  MoJened  (Qu3ndyeckux  Tew:
abcomoTHO TBEpHOE Teno. BrimomHeHune ydeOHBIX
3aJIaHMII  HAa aHalu3 MEXaHWYECKHX IIPOIIECCOB
(stBIEHMIA) c HCIIOJIb30BaHUEM OCHOBHBIX
MOJIOKEHNA WM 3aKOHOB  CTaTUKHU:  YCIIOBHS
paBHOBECHS TBEPAOIO TENA.

[IpoBeneHne KOCBEHHBIX U3MEPEHNUN UMITYJIbCA TEINA,
KMHETUYECKOM M TOTEHIHMAJIbHOW JHEPruu Tela;
MIPOBEACHUE ONBITOB IO IPOBEPKE IPEMIOKEHHOU
TUIOTE3bl  MPU  HU3YYEHHUH  PABHOYCKOPEHHOIO
NPAMOJIMHENHOTO JIBUKEHHS U B3aUMOIECHUCTBUS TEIL.
Pemienue pacy€THbIX 3aJay C SBHO 3aJaHHOUM U
HESIBHO  33JaHHOW  (U3UYECKON  MOJENBI0  C

MPUMEHSTH 3HAHUS B
HOBOM CHUTYaIlMU TIPU
BBITIOJTHCHUH
MPAKTHYECKHUX
3aIaHUI; MOXKET
YCTaHOBUTH CBS3b
MEXy U3y4aeMbIM U
paHee U3y4yeHHBIM
MaTepHuaioM I0 Kypcy
bU3HUKY, a TaKKe C
MaTepHuaioM,
YCBOECHHBIM MpHU
U3YYCHUU APYTUX
PEIMETOB.

Ouenka «4» -
CTaBUTCSI, €CJIN OTBET
yYeHUKa
YAOBJIETBOPSIET
OCHOBHBIM
TpeOOBaHUAM Ha
OIICHKY «5», HO J1aH 0e3
UCIIOJIb30BaHUS
COOCTBEHHOTIO IIJIaHA,
HOBBIX ITPUMEPOB, O€3
[IPUMEHEHUs 3HAaHUH B
HOBOM CHUTYyaIlnu, 6€3
WCIIOJIb30BaHUSI CBA3EH
C paHee U3y4YEeHHbIM
MaTepUaIoM U
MaTepUajoM,
YCBOEHHBIM MpH
U3Y4YEHHUH Jp.
MPEeMETOB: €CIIU
yYaluncs 10y CTHI
OJIHY OIIMOKY WU HE
OoJiee IBYX HEIOUETOB
U MOXET MX UCTIPABUTh
CaMOCTOSITENIbHO UJTHU C
HEOOJIBIION TOMOIIBIO
YUUTES.

Ounenka «3» -
CTaBUTCS, €CITU
y4aIuiicsi mpaBUiIbHO
NOHUMAET QPU3NIECKYIO
CYIIIHOCTh
paccMaTpruBaeMbIX
SIBIICHUU U
3aKOHOMEPHOCTEM, HO B
OTBETE UMEIOTCS
OTJIeNIbHbIE MPOOETHI B
YCBOCHHUHU BOTIPOCOB
Kypca pu3muKu, He
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WCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (QopMyn
MEXaHUKH.  Pelmenne  KadecTBEHHBIX  3ajad,
TpeOyIOMMX TMPUMEHEHHs] 3HAHUW IO MEXaHUKe.
OObsicHEHHEe OCHOBHBIX  TPUHIIAIIOB  JCHCTBUS
TEXHUYECKUX  YCTPOHUCTB U  TEXHOJOTMYECKUX
MPOIECCOB, TAKUX KaK: JBH)KEHUE PAKET, BOJOMET,
Kon€p, MPYKXUHHBIA MUCTOJIET, THPOCKOI, (hUTypHOE

KaTaHHE€ Ha KoHbKax. OnpeneneHue yCIOBUH
NPpUMCHUMOCTU MOHCHCﬁ (1)I/IBI/II-I€CKI/IX TCII u
MPOIIECCOB  (SIBIGHUIA): aOCOJIOTHO YIPYroe W

a0COIOTHO HEYIPYroe CTOJIKHOBEHUS. BrimomHeHue
y4eOHBIX 3aJlaHMid Ha aHAIU3 MEXaHHYECKHUX
MPOLIECCOB (SIBICHUI) C MCIOIH30BAaHUEM 3aKOHOB
COXpaHEHHsT B MEXaHUKE: 3aKOHbl COXpaHEHUs
HUMITyJIbCa U MEXaHUYECKOW SHEPTUH, CBS3h PaOOTHI
CWJIBl C U3MEHEHHEM MEXAaHMYECKOW SHEpPruM Tela.
Ucnonb3oBanue IT-rexHonormit mpu pabore
JIOTIOTHUTENBHBIMU UCTOYHUKAMU HHQOpPMAIUH T10
TeME, MX KPUTHYECKUN aHauu3 M  OLEHKa
JIOCTOBEPHOCTH.

MPENsTCTBYIOLINE
JanbHenmemMy
YCBOEHUIO BOIIPOCOB
MIPOTrPaMMHOTO
MaTepuana.

OneHka «2» -CTaBUTCH,
€CIIM yJyauuncs He
OBJIaJie)1 OCHOBHBIMU
3HAHUSIMH U YMECHUSIMHU
B COOTBETCTBMHU C
TpeOOBaHUSIMU
MIPOTPaMMBbI U
JOITYCTHIT OOJIBIIIE
OIIMOOK M HETOYETOB
4eM HEOOXOAUMO IS
OLICHKH «3».

KonTpoabnas
(camocTosiTEILHAS)
padora
KonTtponbsHas
(camocTosTEeTHHAS)
paboTa oleHuBaeTCs B
10 Gayos:

«5» - 10 6amnoB

«4» - 8 — 9 GaioB
«3» -6 - 7 6amios
«2» - 5 wm wMmeHee
6auoB.

IIpoBepka
KOHCIIEKTOB
(pedeparos,
TBOPYECKHUX padoT)
CooTtBeTcTBHE
cojep)aHus  pabOTHI,
3asBICHHOMN TEME,
npaBuigamM oQopMieHuUs
paboThI.

JAukTanT mo

popmyanam.
«5» - 3a 10 mpaBuIBLHO
HANMCaHHBIX (PopMyT
«»-329-8
MPaBUIILHO
HAITMCAHHBIX (POopMyT
«3» - 3a 7 paBUIIBHO
HAITMCAHHBIX (popmys
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«2» - 3a 6 u MeHee
MIPABUIILHO
HANMCAHHBIX (popmMyn

PA3JIEJI 3. MOJIEKVYJISIPHA I ®U3UKA U TEPMO/JJNHAMUKA

[IpoBenenne  u3MepeHWil  mapaMeTpoB  rasa,

MPOBEJICHUE HUCCIIEIOBaHUN 3aBUCHUMOCTEN
(1)I/I3I/I‘IGCKI/IX BCJIMYUUH U OIIBITOB IIO npOBepKe
MIPEIIOKEHHOM THIOTE3BI npu W3Y4YEHUHN
yCTaHOBJICHI/I}I TCIIJIOBOT'O paBHOBeCI/IH nu

M30IIPOLIECCOB B razax. Penienue pacu€THbIX 3a/1a4 C
SIBHO 3aJlaHHOM M HESBHO 3aJaHHON (pu3muecKon
MOJIEJIBIO C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M
dbopmyn  monekymsipHoW  ¢usuku.  Pemenue
KAueCTBEHHBIX 3a/ay, TpeOyIoImMUX MNpUMEHEHUS
3HaHUI 1O MoneKysapHou ¢usuke. OObsICHEHUE
OCHOBHBIX TNPHUHIMIOB JEUCTBUS TEXHUYECKHX
YCTPOUCTB M TEXHOJOTMYECKUX MPOLECCOB, TAKUX
KakK: TEpMOMETD, O6apomerp, MOJIyYEHUE
HaHOMAaTEpHUAaJOB.

OnpeneneHue yCiaOBUA TPUMEHUMOCTH MOZENEH
(u3NYEeCKUX TeJN U MPOLECCOB (SABICHHI): MOAemnei
raza, >KHAKOCTH W TBEPAOro (KpUCTAJUTHYECKOTO)
Tena, WACATLHOTO ra3a. BhIMOTHEHWEe Y4eOHBIX
3a/IaHAI Ha aHAJIN3 TETUIOBBIX MPOIIECCOB (SIBJICHHIA)
C HCIMOJB30BaHHEM OCHOBHBIX mojiokeHuit MKT u
3aKOHOB MOJIEKYJISIPHOM (DU3UKU: CBA3b JaBICHUS
WIEaTbHOTO Ta3a CcO CpeAHell KUHETHYECKOU
SHEpPruel TEIUIOBOTO JBHKEHUS M KOHLECHTpPALMEH
€ro MOJEKyJ, CBsI3b TEMIIepaTypbl BEILIECTBA CO
CpeIHEW  KHHETUYECKOM OHEPrHed  TEIIOBOIO
JBUKEHHUS €r0 YacTHI], CBSA3b JABJICHUS UACAIBHOIO
raza ¢ KOHILEHTpalMeW  MOJEeKyl M  €ro

TEMIIepaTypou, ypaBHEHUE MeHnpaeneeBa—
Knaneripona.

N3mepenune yaenpbHOM TEIUIOEMKOCTH BEILECTBA,
MPOBEJICHUE HCCIICTOBaHUM 3aBUCHUMOCTEH

(u3MYeCKUX BEIWYHMH U OIBITOB IO TPOBEPKE
MPEJI0KEHHON TUNOTE3bI MTPU U3YUYECHUHU MPOLIECCOB
TeruiooOMeHa U ainabaTHOTo Tpoliecca.

Pemienne pacy€THbIX 3aJay C SBHO 3aJaHHOW U
HESBHO 3aJaHHOM  (U3NYECKON  MOJAENbI0  C
WCIIOIb30BAHUEM OCHOBHBIX 3aKOHOB U (opMyI
MOJIGKYJISIpHOH ~ QU3MKM U TEPMOJIMHAMHUKHU.
Pemienne  kayecTBEHHBIX — 3amady,  TpeOyHOUIUX
MPUMEHEHHUS 3HAHUW TO0 MOJIEKYJISIpHON (u3uke u

TEPMOJIMHAMUKE. OOpbsaAcHeHUE OCHOBHBIX
MPUHIIMIIOB JIEWCTBUSA TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, TaKuX KaK:

XOJOAMIBHUK,  KOHAWLMOHEP,  AM3EIbHBIH U
KapOIOpaTOpHbIN ABUTaTeNM, MapoBas TypOuHa,
MOJIyYCHHE CBEPXHU3KUX TEMIIEpaTyp, YTHIU3aLHs
«TEIJIOBBIX» OTXOJIOB C MCIOJIb30BAaHUEM TEIIOBOTO

JIMKTaHT,
3a4€T,
KOHCIEKTBHI,
KOHTpPOJIbHAS

pabora,
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Hacoca, YTWIH3aUs OHOOPTraHUYECKOTO TOILIHBA
JUISL  BBIPAOOTKH  «TEIUIOBOW» M DJIEKTPHUECKOM
SHepruu. BrimonHenue yuyeOHBIX 3aJaHUI Ha aHAJIN3
TEIJIOBBIX MPOIIECCOB (SIBJICHUMN) C MCIOIH30BAHUEM
ocHOBHbIX  monoxkenud MKT u  3akoHOB
MOJICKYJISIPHON (PU3UKK U TEPMOJAMHAMUKH: TICPBBINA
3aKOH TE€PMOJIMHAMHKH, 3aKOH COXPaHEHUsl SHEPTUU
B TeIoBbIX mpoueccax. KMcnonws3oBanue IT-
TEXHOJOTHA Tpu paboTe ¢ JOMOJHUTEIBHBIMU
UCTOYHUKaMU  HHOpMaLMU MO  TeMme, HUX
KPUTUYECKHUI aHAJIU3 U OLIEHKA JOCTOBEPHOCTH.
AHanu3 ¥W OIEHKAa NOCIEACTBUI HCHOJL30BAHUSI
TEIJIOBBIX JIBUTATENIed M TEIUIOBOTO 3arpsi3HEHUS
OKpYKalolle cpelbl € TO3MIMH 3KOJIOTHYECKOM
0€30MacHOCTH;, TPEJCTABICHUNA O pPAMOHAILHOM
MPUPOIONONIB30BaHNU (B TMpoliecce TMOArOTOBKHU
COOOIICHNH, BHIIOJTHEHUH IPYIIIOBBIX IPOEKTOB).
HaGmonenne  CBOWMCTB — HACBHIMICHHBIX — TAPOB,
MIPOBEICHUE KOCBEHHBIX HM3MEpPEHHH aOCOIIOTHOM
BIIAYKHOCTH BO31IyXa, koa(durmenta
MOBEPXHOCTHOTO  HaTsDKeHusi, Moxayis  IOwra.
Pemienne pacuy€THbIX 3a7ay C SBHO 3aJaHHOW U
HESBHO  33JaHHOM  (U3UYECKOH  MOJENbI0  C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (QOpMyJ
MOJIGKYJISIPHOH ~ (QUM3WKM U TEPMOJIMHAMUKHU.
Pemenne  kadecTBEHHBIX  3ajad,  TPeOYIOMIHUX
MPUMEHEHHs 3HAHUM MO MOJEKYJSpHOW (U3UKe U

TEPMOANHAMHUKE. OO0OBsicHEHHE OCHOBHBIX
MIPUHIIHUIIOB CTPOCHUA KHUAKHUX KpuCTaljioB,
IIOJIYyUCHUA COBpPEMEHHBIX MaTCpHraioB.

OrmpenenieHne yCIOBUW NPUMEHUMOCTH MoOjeNen
(bU3UYECKUX TENl W TPOIECCOB (SBICHUMN): MoOaeNeh
ra3a, XUAKOCTH M TBEPAOTO (KPUCTAIIIMYECKOIO)
Tena, UAEANbHOrO0 ra3a. BelmonHeHne y4eOHBIX
3a/IaHUI Ha aHAJIU3 TEIUIOBBIX MPOIECCOB (SBJICHMUI)
C HCMOJB30BaHMEM OCHOBHBIX nojoxeHuit MKT u
3aKOHOB MOJIEKYJISIPHOW (DU3WKU U TEPMOIMHAMHKH:
CBSI3b JIABJICHUS WJCAIBHOTO Tra3a ¢ KOHIEHTpaluen
MOJIEKYJl M €ro TEeMIEepaTypoi, YypaBHEHUE
MenpaeneeBa—Kianeiipona, MEePBbIN 3aKOH
TepMoAuHaMuKu.  PaGora B rpymmax — mpu
00CyKJI€HUH BOMPOCOB MEKIIPEAMETHOTO XapaKTepa
(mampumep, mo Teme «TemnooOMeH B >KUBOM
IPUPOJIEN)

PA3JIEJI 4. DJIEKTPOAUHAMUNKA

DJIeKTpHYecKoe MoJjie

[IpoBeneHne KOCBEHHBIX M3MEpPEHHH M OIBITOB IO
MPOBEPKE MPEITI0KEHHON TUIIOTE3bl MPU HU3YYECHUU
B3aUMOJICHCTBUS  3apsOKEHHBIX  Tes,  3apsjaa
KOHJIEHCATOpa, IOCJIEA0BAaTEIbHOIO  COEAMHEHMS
KOHJIeHCAaTOpoB. PelieHne pacuy€THbIX 3a7ay C SBHO
3aJIaHHOM UM HESBHO 33JJaHHON (PU3MUECKON MOJIENbIO

JluKTaHT,
3a4érT,
KOHCIIEKTHI,

KOHTPOJIbHAS
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C HUCIOJB30BAaHHUEM OCHOBHBIX 3aKOHOB U (popmyn
JJEKTPOCTATUKU. PenieHne KadyecTBEHHBIX 3ajady,
TpeOyIOmmx MIPUMEHEHUS 3HaHUI no
3JEKTPOCTATHKE. OObscHeHue OCHOBHBIX
IIPUHLUIIOB JCUCTBUSA TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTHYECKUX MIPOLIECCOB, TaKUX KakK:
3JEKTPOCKOM, DJIEKTPOMETpP, DJIEKTPOCTATUYECKAs
3aIlNTa, 3a3eMJICHUE AIIEKTPONPUOOPOB,
KOHJIEHCATOpbl, TeHeparop Ban ne I'paada.
OnpeneneHre yCIOBUA TPUMEHUMOCTH MOZENEH
(U3MYECKUX TeN: TOYEYHBIH 3apsl, OJIHOPOIHOE
JNeKTpUYecKkoe Tmoisie.  BpimonaHeHne  y4eOHBIX
3a/IaHMl  Ha aHaldu3 DJJIEKTPUYECKUX IPOILIECCOB
(sBIEHUI) c HCIIOJIh30BaHUEM OCHOBHBIX
MOJIOKEHUH M 3aKOHOB 3JIEKTPOJMHAMHUKHU: 3aKOH
COXpaHEHUs JIEKTPUYECKOro 3apsiaa, 3akoH KymoHa,
MOTEHIMATBHOCTh  DJIEKTPOCTATUYECKOTO  TOJI,
NPUHLUIT CYNEPHO3ULHUNA DJIEKTPUUYECKUX IOJEH.
Ucnonb3oBanue IT-rexHonormii mpu pabore
JIOTIOTHUTENBHBIMU UCTOYHUKAMU HHQOpPMAIUH T10
TeMe, UX KPUTUYECKUM aHaIu3 M  OLEHKa
JIOCTOBEPHOCTH.

IToCTOAHHBIN JJIEKTPUYECKHI TOK

[IpoBenenue mpsAMBIX HW3MEPEHHN CHJIBI TOKa U
HaIpsDKEHUs, KOCBEHHBIX HW3MEPEHHUH YAEIbHOIrO
CONPOTHUBIICHHS, 2J1C u BHYTPEHHETO
CONPOTUBIICHUSI HMCTOYHHUKA TOKa, MPOBEJCHUE
HCCTIEIOBAaHUHN 3aBUCUMOCTEN (PU3MUECKUX BEITMYHH
U ONBITOB MO TMPOBEPKE MPEI0KEHHON T'HUIOTE3bI
MpU U3YyYECHUU LIeNeH MOCTOSHHOrO Toka. PemieHue
pacu€THBIX 3aJay C SBHO 3aJaHHOM W HESBHO
3aIaHHON (PU3UYECKON MOJIEIBIO C UCIIOIh30BAaHUEM
OCHOBHBIX 3aKOHOB M (DOPMYJI IOCTOSTHHOTO TOKA.
Pemenne  kadecTBEHHBIX  3ajad,  TPeOYIOMIHUX
MPUMEHEHUS 3HAHUM U 3aKOHOB MOCTOSTHHOTO TOKA.
OObsicHEHWEe OCHOBHBIX  TPHUHIIAIIOB  JICHCTBUS
TEXHUYECKUX YCTPOMCTB, TaKUX Kak: aMIlepMeTp,
BOJIBTMETP, PpEOCTaT, CYETUYUK DIIEKTPUYECKOMN
SHepruu. BrimonHenue yuyeOHBIX 3aJaHUN HA aHAJIN3
AIEKTPUICCKUX MIPOIIECCOB (s1BIICHUIN) c
WCIIOb30BAHUEM OCHOBHBIX IMOJIOKEHUN U 3aKOHOB
3JEKTPOJMHAMMKHU: 3aKOHBI OMa 1 ydacTKa LIeTH
U I 3aMKHYTOM DJJIEKTPUYECKOM 1IN, 3aKOH
Jxoyns—Jlenma. Pabora B rpynmax — mpu
00CyKJI€HUHN BOMPOCOB MEKIIPEAMETHOTO XapaKTepa
(Hanpumep, o TeMe «IJIEKTPUUYECKUE SIBICHUS B
TIPUPOJIE»)

Toku B pasauunbix cpexax IIposenenue
KOCBEHHBIX HU3MEPEHUI u uccaea0BaHu
3aBUCHMOCTEH Mexay (QHU3UYEeCKUMH BeIMYWHAMU
npu U3Y4YEHUU MIPOLIECCOB POTEKaHUs
NEKTPUYECKOT0 TOKA B METaJlJIaX, AJIEKTPOJUTAX U

pabora,

TECT
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MOJTYTIPOBOIHUKAX.
Pemienne pacy€THbIX 3a7ay C SBHO 3aJaHHOW U
HESBHO  33JaHHOM  (U3UYECKOH  MOJENbI0  C
WCIIOIb30BAaHUEM 3aKOHOMEPHOCTEH ITOCTOSTHHOTO
TOKa B pa3JIMUHbIX cpefax. PemieHne xkauecTBEHHbBIX
3a/1a4, TPeOYIOIMX MPUMEHEHUS 3aKOHOMEPHOCTEH
MOCTOSIHHOTO ~ TOKa B  Pa3M4YHBIX  CpeJlax.
OObsicHEHWEe OCHOBHBIX  TPHUHIIUAIIOB  JICHCTBUS
TEXHUYECKUX YCTPOUCTB, TAKUX KaK: razopa3psiIHble
JIAMIIEI, AJICKTPOHHO-JTy4YeBast TpyOKa,
MOJIyIIPOBOTHUKOBEIE TIPHOOPHI: AMOJ, TPAH3UCTOP,
(dhoTonnon, CBETONNO/; TaIbBaHUKA, padUHUPOBAHNE

MEJIH, BBIILIaBKA aJIOMHHUS, AJIEKTPOHHAS
MHKPOCKOTIHS

MarnutHoe noJjie [IpoBeneHne  KOCBEHHBIX
U3MEpPEHMI CHUJIBI Awmrnepa, MPOBEJICHUE

WCCIICIOBAHUS 3aBUCUMOCTEH MEXKIYy (PU3NISCKUMU
BEJIMYMHAMHU U OTBITOB MO MPOBEPKE MPETTOKEHHON
TUNIOTE3bl MPU U3YYEHUU JCUCTBUS MOCTOSHHOIO
MarHuTa Ha paMKy C TOKOM, B3aMMOICHCTBUS
MPOBOJIHMKA C MAarHuUTHBIM TmosieM. Ornpezaenenue
YCJIOBUUA TMPUMEHUMOCTA MOJEIU OJHOPOIHOTO
MarHutHoro nois. OnpeneneHue  HampaBlICHUS
WHAYKIIMA MAarHUTHOTO TOJISI MPOBOJHUKA C TOKOM,
cunbl  Ammepa u  cuibl  JlopeHua. Pemenue
pacu€THBIX 3aJad C SBHO 3aJlaHHOM W HESBHO
3alaHHO (PU3MUECKON MOJENBIO ¢ UCIOIB30BaHUEM
OCHOBHBIX 3aKOHOB U (popMyIT 110 TeMe «MarHuTHoe
noJie». PernieHne Ka4eCTBEHHBIX 3a/1a4, TPEOYIOMINX
MPUMEHEHUSI 3HAHUU 1O TeMe «MarHuTHOE MOoJIeH.
OObsiCHEHHE OCHOBHBIX TPHUHIUIIOB  JEHCTBUS
TEXHUYECKUX  YCTPOHUCTB U  TEXHOJOTMYECKHX
MPOIIECCOB, TAKUX KaK: MPUMEHEHHE MOCTOSHHBIX
MAarHUTOB, 3JICKTPOMArHuTOB, TECTEP-MYJIbTHU- METP,
3JIEKTPOJIBUTATENb SIkoOwu, YCKOPUTENIH
3JIEMEHTapHBIX YACTHII

JuexkTpomMarHuTHass  uHAyknusi  [IpoBeneHue
HCCTIEIOBAaHUS 3aBUCUMOCTEH (DU3NYECKUX BEITMYHMH
U ONBITOB MO TMPOBEPKE MPEI0KEHHON THUIOTE3bI
NpU  U3YYCHUM  SIBJICHHUS  DJIEKTPOMArHUTHOM
MHAYKUMU. PemeHune pacy€THbIX 3a7ad4 C  SIBHO
3a/IaHHOW U HESIBHO 3aJJaHHOMN (PU3UYECKON MOJICTIBIO
C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB M (pOPMYII IO
TeMe «DIJIeKTpOMarHuTHasE WHIAyKIus». Pemienue
KAueCTBEHHBIX 3a/ay, TpeOyIOMMX MPUMEHEHUS
3HaHUN TO0 Teme «DJICKTPOMArHUTHAS WHIYKIUS.
OObsiCHEHHE OCHOBHBIX NPUHILHUIIOB  JEHCTBUS
TEXHUYECKUX  YCTPONUCTB U  TEXHOJOTHYECKUX
MpPOLIECCOB, TAaKUX KakK: WHAYKUWOHHAs TI€Yb,
COJICHOMJ, 3allluTa OT DJJEKTPU3ALMUU TeEJI NpHU
IBIDKEHHM B MarHuTHOM Imojie 3emid. PaGorta B
rpyImnax pu 00CYXKJICHUU BOIIPOCOB
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MEXIPEIMETHOIO XapakTepa (Hampumep, MO0 TeMe
«ONEeKTpOMAarHUTHBIE SIBJICHUS B IPUPOIE»)

PA3JIEJI 5. KOJIEBAHUA U BOJIHBI

Mexannueckue KoJIe0aHus IIpoBenenue JuKTaHT,
KOCBCHHBIX H3MCpCHHﬁ, HUCCIICA0BaHUA 3a4ET
3aBUCUMOCTEH MEXIy (QU3MYECKUMHU BEIIMUYMHAMH U ’
OIIBITOB IO IMPOBCPKE HpeILJIO)KeHHOI)JI TUIIOTE3bI IMMPU KOHCIICKTHI,
M3YYeHUH KOJEOAHUH HUTSHOTO M MPYKUHHOTO

KOHTPOJIbHAasA
MAasATHHUKOB, BBIHYKICHHBIX )41 3aTyXarouux
MEXaHWYeCKnX KojebaHuil. OmnpeneneHnue yCIOBHMA pabora,

MIPUMEHUMOCTH MOJIEJIM MaTEMAaTHUYE€CKOT0 MasiTHUKA
U WACATBHOTO MNPYKUHHOTO MasiTHUKA. PemieHue
pacu€THBIX 3aJay C SBHO 3aJaHHOM M HESBHO
3aIaHHON (PU3UYECKON MOJIEIBIO C HUCIIOIh30BAHUEM
OCHOBHBIX 3aKOHOB W  (QopMyl TIO  TeMme
«Mexannueckue KOJICOaHMSD. Pemienne
KaueCTBEHHBIX 3a/1ay, TPeOYyIOMMX MPUMEHEHUS
3HAaHUA TI0 TeMe «MexaHHUecKne KOJICOaHUs».
OObsiCHEHHE OCHOBHBIX NPHUHIUIIOB  JEHCTBUS
TEXHUYECKHUX YCTPOWCTB, TAKUX KAK: METPOHOM,
4yachl, KayelMd, MY3bIKaJbHble  HMHCTPYMEHTHI,
cericMorpad. Hcnonb3oBanue IT-TexHonoruii mpu
paboTe ¢  JONOJHUTEIBHBIMH  WCTOYHUKAMU
nHpopMauu MO TeMe, MX KPUTHYCCKUU aHAIHU3 H
OLIEHKa J0CTOBEpHOCTH IIpoBeneHne KOCBEHHBIX
W3MEpPEHHI W UCCIEIOBAHUS  3aBUCHUMOCTEH
buznueckux BEJIUYHH npu W3Yy4YEHUU
AIIEKTPOMArHUTHBIX KoJIeOaHuit " nerneun
MEepEeMEHHOro ToKa. PelmieHune pacu€THbIX 3amay c
SBHO 3aJIaHHOW WM HESBHO 3aJlaHHOW (pu3mvecKon
MOJIEJIBIO C MCHOJIB30BAaHMEM OCHOBHBIX 3aKOHOB U
dbopMyIt 1o TeMe «DIEKTPOMArHUTHBIE KOJICOAHUsD».
Pemenne  kadecTBEHHBIX  3agad,  TPEeOYIOMIMX
MIPUMEHEHUS 3HAHUH MO0 TeMe «DJIEKTPOMarHUTHBIC
KoJIeOaHM. CpaBHeHuHe MEXaHUYECKUX n
3JIEKTPOMArHUTHBIX KoJieOaHu M. OO®bsicHeHME
OCHOBHBIX TMPHUHIMIOB JI€UCTBUS TEXHUYECKHUX
YCTPOMCTB, TaKUX Kak: OJJIEKTPUYECKUH 3BOHOK,

TECT

TeHepaTop MEPEMEHHOTO TOKa, JTMHUAN
ANIEKTpoIepeaay. OmnpeneneHue YCIIOBHiA
MPUMEHUMOCTH MOJIEIH UIeaIbHOTO

Koje0aTenbHOro KOHTypa. AHaIuM3 U  OIEHKa
MOCIIEJICTBUI HCIIONIb30BaHUS PA3NIUYHBIX CIIOCOOOB
MIPOU3BOACTBA  DJIEKTPOIHEPTMM  C  IO3HULHN
9KOJIOTHYECKON 0e30MacHOCTH; MpEeACTaBICHUN O
palMoOHaIbHOM IPUPOIOIIOJIB30BAHUN (B TIpoliecce
MOATOTOBKHU COOOIICHH, BBIMOTHEHUI TPYIIOBBIX
IIPOEKTOB)

Mexann4yeckue W 3JIEKTPOMATHHUTHbIE BOJIHBI
CpaBHEHHE MEXaHMYECKUX M 3JIEKTPOMAarHUTHBIX
BoiiH. OmnpeneneHue  yCIOBUHM  MPUMEHHUMOCTH
MOJIECIIN rapMOHUYECKOMN BOJIHBI. Pemienue

32




KAueCTBEHHBIX 3a/1ay, TPeOYIOMMX MPUMEHEHUS
3HaHUI o TeMe «MexaHnueckue u
3JIEKTPOMAarHUTHBIE BOHBDY. M3yueHue napameTpoB
3BYKOBOM BOJIHBL. M3ydeHWe pacnpocTpaHeHUs
3BYKOBbIX BOJH B 3aMKHYTOM IPOCTpPaHCTBE.
OObsicHEHHEe OCHOBHBIX  TPHUHIIAIIOB  JCHCTBUS
TEXHUYECKUX  YCTPOHUCTB U  TEXHOJIOTMYECKUX
MPOLIECCOB, TAKUX KAK: MY3bIKaJIbHbIE HHCTPYMEHTHI,
pamap, paguoNpuUEMHHK, TEJIEBU30p, AaHTCHHA,
tenedon, CBU-neun, yapTpa3BykoBas AHMArHOCTHUKA
B TexHuke u MeauuuHe. HMcnonp3zoBanue IT-
TEXHOJOTHH Tmpu paboTe ¢ JOMOJHUTEIbHBIMU
UCTOYHUKaMU  WHOpMAIMM MO  TeMe,  HX
KPUTHYECKUI aHaJIW3 U OLIEHKAa JOCTOBEPHOCTH.
AHanmuM3 W OLIEHKa TMOCIEACTBUM IIYMOBOTO H
JJEKTPOMArHUTHOTO  3arpsi3HEHUS]  OKPY’KaroIleu
CpeIbl C TO3WIMKA SKOJIOTHYECKOW Oe30MacHOCTH;
npencraBieHuid  CpaBHEHHME  MEXaHUYECKUX U
3JEKTPOMArHUTHBIX BOJIH. OnpenesieHue yCIOBUMA
MIPUMEHUMOCTH MOJEJIM TapMOHMYECKOW BOJIHBI.
Pemenne  kadecTBEHHBIX  3amad,  TPeOYOMIHMX
MIPUMEHEHUsI 3HAHUU IO Teme «MeXxaHuyeckue M
3JIEKTPOMAarHUTHBIE BOHBDY. M3yueHue napameTpoB
3BYKOBOM BOJIHBL. M3ydeHWe pacnpocTpaHeHUs
3BYKOBbIX BOJH B 3aMKHYTOM IPOCTpPAaHCTBE.
OObsicHEHWEe OCHOBHBIX  TPHUHIIUAIIOB  JCHCTBUS
TEXHUYECKUX  YCTPOHUCTB U  TEXHOJOTMYECKUX
MIPOLIECCOB, TAKUX KAaK: MY3bIKaJIbHbIE HHCTPYMEHTHI,
pamap, paguoNpuUEMHHK, TEJIEBU30p, AaHTCHHA,
tenedon, CBU-neun, yapTpa3BykoBas AHMArHOCTHUKA
B TexHuke u MeauuuHe. HMcnonp3zoBanue IT-
TEXHOJIOTHH Tmpu paboTe ¢ JOMOJHUTEIbHBIMU
WCTOYHUKaMU  WHOpMAIMM MO  TeMe,  HX
KPUTHUYECKUI aHaJIW3 M OLIEHKAa JOCTOBEPHOCTH.
AHanmuM3 W OLIEHKa TMOCIEACTBUM IIYMOBOTO H
JJEKTPOMArHUTHOTO  3arps3HEHUS]  OKPY’KaroIlleu
CpeIbl C TO3WIMKA SKOJIOTHYEeCKOW Oe30MacHOCTH;
MpeICTaBICHUN

Ontuka HaOmogeHue  ONTHYECKHUX — SBJICHUM,
MPOBEACHUE KOCBEHHBIX M3MEPEHUM, HCCIIEIOBAHUS
3aBUCHUMOCTEH (DM3MUECKUX BEIMYUH U OIBITOB IO
MIPOBEPKE MPEUIOKEHHON TMNOTE3bl NMPU U3YyUYECHHUU
SIBJICHUI TIPEJOMIICHHUsI CBETa Ha TpaHUIEe pasjena
JBYX Cpell, MPEJIOMIICHUS CBETa B COOMpAIONICH H
paccerBarolIeil JIMH3aX, BOJHOBBIX CBOWCTB CBETA.
Pemienne pacuy€THbIX 3a7ay C SBHO 3aJaHHOW U
HESBHO 3aJaHHOM  (U3NYECKON  MOJAENbI0  C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (DOPMYI IO
TeMe «Onrtuka». PelieHne KayecTBEHHBIX 3ajady,
TpeOyIOIMUX TMPUMEHEHHUS 3HAHUM 1O  TEeMe
«Ontuka». Iloctpoenune u pacuér u300pakeHuil,
CO3J1aBa€MbIX IIJJOCKUM 3€pKAJIOM, TOHKOW JIMH30M.
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OmpenenieHne yCIOBUH MPUMEHUMOCTH MOJEIHU

TOHKOM JIMH3BI, IpaHuIl MIPUMEHUMOCTHU
reOMETPUYECKON ONTUKH.
OObsicHeHne 0COOEHHOCTEH MIPOTEKAHUS

ONITUYECKUX SIBICHUI: UHTepPEepeHINHU, TUPPaKIUH,
JTUCTIEPCUH, TIOJIHOTO BHYTPEHHErO OTPaKEHUS.
OObsicHeHHE OCHOBHBIX INPHHLMIIOB  JIEHCTBHS
TEXHUYECKUX  YCTPOHCTB M  TEXHOJOTHYECKHX
MPOIIECCOB, TaKWX KaK: OYKH, JIyna, IEepPUCKOII,
(doToanmapar, MUKpPOCKOI, TPOEKIIMOHHBIN amnmnapar,
MIPOCBETJCHHE  ONTHKH, BOJOKOHHAs  OITHKA,
nudpaknronnas pemérka. Pabora B rpynmax mnpwu
00CYX/IEHUH BOIIPOCOB MEXIPEIMETHOTO XapaKTepa
(manmpumep, 1o Teme «CBeTOBble SBJIEHUS B
MIPUPOJEN)

PA3JIEJI 6. OCHOBBI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTU

OcnoBbl CTO IIpoBeneHne KOCBEHHBIX N3MEPEHUN
UMIYJIbCa W DHEPTUU PEISTHBHCTCKUX YaCTHII (IO
dotorpadusiM TPEKOB 3apsSHKCHHBIX  YACTHI B
MAarHuTHOM I10JI€). AHAJIU3 ¥ ONMucaHnue GU3MIECKUX
SIBIICHUN c HCTIOJIb30BaHUEM MOCTYJIaTOB
CTICIUATBHOM TEOPHUH OTHOCHTEIIEHOCTH.
OObsicHeHHE OCHOBHBIX INPHUHILHUIIOB  JIEHCTBHS
TEXHUYECKHUX YCTPOMCTB, TAaKUX KaK: CITyTHHKOBBIC
MPUEMHHIKH, YCKOPUTENH 3apsHKEHHBIX YACTHI]

JIMKTaHT,
3a4€T,

KOHCIICKThI

PA3JIEJI 7. KBAHTOBAS ®U3NKA

Kopnyckyasipao-BosiHOBo# ayanausm [Iposenenue
KOCBEHHBIX WU3MEPEHU, WCCJIEIOBAHUS
3aBUCUMOCTEH Mexay (U3MYECKUMM BETUYHHAMMU
npu u3ydeHuu siBieHust Gpororpdexra. OObsiCHEHNE
OCHOBHBIX IPUHUUIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK: CIEKTPOMETP, (POTOIIEMEHT,
($oToaTUMK, TYHHEIbHBIH MHUKPOCKOI, COJHEYHAs
Oarapes, cBeronuoa. Pemienue pacu€THbIX 3a1ad C
SIBHO 3aJlaHHOM M HEABHO 3aJaHHON (pu3mueckon
MOJIEJIBKO C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB H
¢dopmyn no teme «KBaHTOBBIE siBIEHUsA». Pemienue
KAueCTBEHHBIX 3a/ay, TpeOyIoIMUX MNpPUMEHEHUS
3HaHMH 1o  Teme  «KBaHTOBBIE — SABICHMSY.
OmpenenieHne ycinoBUNW NMPUMEHHUMOCTH KBAaHTOBOM
MOJENN CBeTa. AHaIu3 KBAaHTOBBIX IIPOLIECCOB C
WCIIOJIb30BAaHUEM  YypaBHEHHUS OHWHIUTEHHA IS
dbotorddekra, MPUHIINTIA COOTHOIICHUH
Heonpenenénnoctu [eizenbepra. Hcmonws3oBanue
IT-rexnonoruii mpu paboTe C AOMOIHUTEIBHBIMU
UCTOYHUKaMU  HHpOpMAaLMM MO  TeMe, HUX
KPUTHUYECKHUI aHAJIU3 U OLEHKA JOCTOBEPHOCTH

®uzuka aroma  HaOmogenwe — nMHEWYaTBIX
cnekTpoB. OOBSICHEHHE OCHOBHBIX IPHHLHUIIOB
JNEUCTBHSI TEXHUYECKUX YCTPOMCTB, TaKMX Kak:
CHEKTPOCKON, Jla3ep, KBAaHTOBBIM  KOMIIBIOTEP.

JIMKTaHT,
3a4€T,
KOHCTICKTHI,
KOHTPOJIbHAS
pabora,

TECT
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OmpenenieHne yCIOBUH MPUMEHUMOCTH MOJEIHU
atoma Pesepdopna. AHamn3 KBaHTOBBIX MPOIECCOB
Ha OCHOBE IEPBOIO W BTOPOro MOCTyJaToB bopa
[IpoBenenue wm3MepeHUd pPaaMOAKTHBHOTO (oHA C
WCIONBb30BAHUEM  JIOBUMETpPA M HCCJIEIOBAHUE
TpekoB dacTtuil (10 TOTOBBIM (oTtorpadusam).
OObsiCHEHHE OCHOBHBIX NPHUHIIUIIOB  JEHCTBUS
TEXHUYECKUX  YCTPOHCTB M  TEXHOJOTHYECKHX
MpOILIECCOB, TaKUX  Kak: JO3UMETp, Kamepa
Bunbscona, saepHblii  peakTop, TEPMOSICPHBIN
peakTop, aTomHass OomM0a, MarHUTHO-PE30HAHCHAs
Tomorpadus. Onpenenenune YCIIOBUI
MPUMEHUMOCTH MOJEIM aTOMHOTO sapa. AHAIW3 U
OMMCAaHUE SJIEPHBIX pEaKUHi C MCIOIb30BAaHUEM
MOHSATUN MAacCOBOE YHUCIO U 3apsij siipa, dSHEPrus
CBSI3M s1/Ipa, 3aKOHOB COXpPaHEHUs 3apsia, MacCOBOTO
YHuClla W DHEPTHH B SICPHBIX PEaKIUAX, 3aKOHA
paAMOAaKTUBHOIO pacmajza. AHadM3 U OLEHKa
BIIUSTHUSI PAJIMOAKTUBHOCTH HA KUBBIC OPTaHU3MBI, a
TaKXe MOCIICICTBUN PAa3BUTHUS SIAECPHON SHEPTrEeTUKHU
C  TO3MIMH  JKOJIOTHYECKOH  0€30IacCHOCTH;
MIpeICTaBICHUM 0 panMoHaIbHOM
MPUPOJONOIB30BaHUU (B TpoOLIECCE€ MOATOTOBKH
COOOITICHUH, BBIMOJHEHUS TPYITIOBBIX MPOCKTOB)

PA3EJ 8. SJIEMEHTBI ACTPOHOMMU N1 ACTPODPU3NKHN

DyieMeHThI acTPO(U3UKU YYacTHE B JUCKYCCHUU O
pOJIM ACTPOHOMHMH B COBPEMEHHOU KapTHUHE MUpa, B
MPaKTUYECKOMN JEATEIIbBHOCTH YyeJoBeKa u
JalbHEHIIEM  HAay4YHO-TEXHUYECKOM  Pa3BUTHM.
[loaroroBka cooOImIEHUI O METOAAX MOJYy4YEHUS
Hay4YHbIX aCTPOHOMHUYECKUX 3HAHWUM, OTKPBITUIX B
COBPEMEHHOM ACTPOHOMMUHU. [Ipumenenue
OCHOBOIIOJIATalOIINX aCTPOHOMUYECKUX TMOHATHH,
3aKOHOB W TEOPHH isi aHanu3a U OOBSCHEHUS
(U3MYECKUX MPOLIECCOB, MPOUCXOISAIINX B 3BE3/AAX,
B 3BE3/IHBIX CHUCTEMAX, B MEXKTAIAKTUYECKON cpele,
IBUKEHHUSI HEOECHBIX TeN, OHBONIOLMU 3BE3N U
Bcenennoii. IlpoBenenue HaOmOAeHUN 3BE3AHOTO
Heba HEBOOPYXKEHHBIM TJ1a30M C HCIHOIB30BAHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUN [JJI1  ONpPEACIICHUS
MOJIOKEHNUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3usi CeBEpHOro MOJyIIapus
u spkue 3BE3abl. [IpoBeneHue HaOmOIeHUN B
Teneckon JIyHbl, MJIaHET, TYMAHHOCTEN U 3BE3IHBIX
CKOIUJICHUH

3a4érT,
KOHCIICKTBHI,

TECT
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