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

VYuebnas nucuurnHa I1/1.02. ®usuka pazpaborana Ha OCHOBE TpeOOBaHUMH,
cootBercTByonmx ®roC COO, ®I'oC CIIO no cneuwansHoctu CIIO 15.02.12
Mounmaoic, mexuuyeckoe 00CIyHcUBAHUE U PEMOHM NPOMBIULIEHHO20 000pY008aHUs (No
ompaciaam) W TOJIOKEHUN (denepaibHON OCHOBHOM 00111€00pa30BaTEIHbHOM MPOTPAMMBI
COO (manee — ®OII COO), a Takxe ¢ yuetom noiaydyaemoit cneuuanbuoctu CII1O.

B cootBerctBuu ¢ ®I'OC COO yuedbnas nucuuruinHa [1J[.02. ®uszuka BXoAUT B

IpeIMETHYI0 00y1acTh «ECTeCTBEHHBIE HayKW» U SBISETCA 00sS3aTeIbHOW IS

nuzydyeHus. YueOnas qucuuruinia [1]1.02. dusuka nzyyaercs Ha yriyOJIeHHOM YpPOBHE.
Pabouas nmporpamma o011eo6pa3zoBaTeIbHON YUeOHON AUCITUTIITUNHBI

I1J1.02. ®uszuka ABISETCS COCTAaBHOM  YaCThIO  IPOrPAMMHO-METOAUYECKOTO

conpoBoxkaenust OIl CIIO na 6aze ocHOBHOro 001Iero oOpa3oBaHUs C MOIYYCHHEM

COOQO, peanuzyemoii B [Tonmurexunueckom kosemke BI'TY.



1.2. PE3YJILTATHI OCBOEHUAYYEFHOUN JUCHUTLJIAHBI

Nzyuenue yuebnou nucnurmuabl «I1/1.02. ®usukay Ha ypoBHE CpeTHETO OOIIETO
o0pa30BaHMsI HAIIPABJICHO Ha JOCTHKEHUE CIEAYIOIIUX LeJlei:
— QopMupoBaHHE WHTEpPECa M CTPEMJICHUS OOYYaromUXCs K HAyYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHE UX MHTEILIEKTYaIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH

— pa3BUTUE TMPEACTaBICHUI O HAYYHOM METOAE€ NO3HaHUsA M (OPMHPOBAHUE
UCCIIEN0BATEIBCKOTO OTHOWIEHUS K OKPYIKAIOIIUM SIBJICHUSM;

— (QopMupoBaHHWE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjibTaTa HM3y4YCHHS OCHOB
CTpOEHHUS MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DHU3HUKU;

— @QopMupoBaHUE YMEHHH OOBSCHATH SBJICHHUS C HCIOJIb30BAHUEM (PUINYECKUX
3HAHWH ¥ HAYYHBIX JOKA3aTEIbCTB;

— ¢opMHpOBaHUE TMPEACTABICHUNW O poJld (QU3UKU JUIsl  Pa3BUTUS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH;

— pa3BUTHE MPEACTaBICHUI O BO3MOXHBIX cdepax Oynymiell npodeccuoHalbHON
NEeSITeNbHOCTH, CBA3AHHBIX C (PU3MKOM, MOATOTOBKA K AaJIbHEHIIeMy OOy4YeHHIO B 3TOM
HarpaBJICHUU.

JlocTukeHue 3TUX 1esied 00ecneurBaeTCsl PEIIeHHEM CIIEYIOUMX 3a1a4 B
npouecce uzydeHus: yueOHo aucuuruimHbel «I1/1.02. ®dusuka» Ha ypoOBHE CpEIHETO
o01iero oOpa3oBaHus:

— TpuOOpeTeHue CHCTEeMbl 3HaHWK 00 o00mux (QU3NYEeCKHX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX, BKJIKOYAS MEXAHHUKY, MOJIEKYJIAPHYIO (U3HKY, 3IEKTPOJUHAMUKY,
KBaHTOBYIO (PU3UKY U 3JE€MEHTHI aCTPOPU3UKHU;

— (dopMupOBaHHE YMEHUW MPUMEHSATH TEOPETHUUECKUE 3HAHUS ISl OOBSICHECHUS
bU3MYeCKUX SBJICHUN B NOPUPOJEC W JUISl MOPUHATUA MPAKTUYECKUX pPEHICHUNA B
MMOBCEIHEBHOM KU3HH;

— OCBOGHHE CIOCOOOB PEIICHHS PA3IMYHBIX 337a4 C SBHO 3aJaHHOW (PU3NUYECKOU
MOJIENIBIO, 33/1a4, OIPAa3yMEBAIOLINX CAMOCTOSATENBHOE CO3/1aHne (PU3NYECKON MOJIENH,
aJICKBATHOM yCJIOBUAM 33/1a4M, B TOM YHCJIE 33/1a4 HHKEHEPHOTO XapaKTepa;

— TOHUMaHHue (PU3MYECKUX OCHOB M IIPUHIIUIIOB JICUCTBUS TEXHUUCCKUX YCTPONCTB M
TEXHOJIOTUYECKHUX MPOILECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEAY;

— OBJIQJICHUE METOJIaMU CaAMOCTOSITEIbHOTO IJIAHUPOBAHUS U MTPOBEICHUS (PU3UUECKHUX
OKCIIEPUMEHTOB, aHaJlM3a W  HUHTEpOpeTranuu  HHPOpMAIMHM,  ONpPEIeTICHUs
JIOCTOBEPHOCTH IOJYYEHHOI'O PE3yJbTara;

— CO3/IaHUE€ YyCJIOBUM ISl Pa3BUTHUS YMEHUM MPOEKTHO-UCCIIEA0BATEIIHCKOM,
TBOPYECKOM JCATEIBLHOCTH; pa3BUTHE HHTEpeca K cdepam mnpodeccuoHaIbHOM
NESATEeIIbHOCTH, CBA3aHHOM C (PM3UKOM.



B pamkax ocBoeHus mporpamMmbl y4eOHOW IUCHUIUIMHBI Yy OOyYarouuxcs
(bopMHUpYIOTCS 001IHEe KOMIIETeHIIHN:

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¢eccuoHaIbHON cepe, NCII0JIb30BATh 3HAHUS 110 (PUHAHCOBOU
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'apMOHHU3AUN MEKHALMOHAIIBHBIX U
MEXPEJIUTHO3HBIX OTHOILEHUM, IPUMEHATh CTaHAAPTHI
AHTUKOPPYILIMOHHOIO ITOBEICHUS
OK 7 ConelicTBOBaTh COXPAHEHUIO OKPYIKAIOIIEH Cpebl,
pecypcocOepekeHu0, MPUMEHATh 3HaHUsI 00 U3MEHEHUH KIMMAaTa,
OPUHIUIBI OEPEKITUBOTO MPOU3BOACTBA, 3P(HEKTUBHO 1€HCTBOBATH B
YpEe3BbIYAMHBIX 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 MpodeccHOHABHON JOKyMEHTaluel Ha
rOCYAApPCTBEHHOM U MHOCTPAHHOM SI3BIKaX.

U po¢ecCHOHATbHbIE KOMIIETCHIIMHU:

Kon HaumeHoBaHMe BHAOB 1eATEJIbHOCTH U MPO(PEeCCHOHATBHBIX KOMIIETEH U
B 1 OcCymIeCTBISATh MOHTQX MPOMBIIIUIEHHOTO 000pYA0BaHUS U
yCKOHAJIAJIOYHbIE Pa0OThI
IIK 1.2 | IIpoBOAUTH MOHTaX MPOMBIIIIICHHOTO 000PYAOBAaHUS B COOTBETCTBUH C
TEXHUYECKOU JOKYMEHTAlUEN

Komnerenuuu, chopMupoBaHHbe OOYyHAIOMIMMHUCS MPU W3YUYEHUU JAUCLUILIUHBI
obmeobpaszoBarensHoro 1mukiaa [1J[.02. ®dwuszuka, yriayOnsioTcs W pacHIUpSIIOTCS B



npolecce W3y4YeHUs JTUCHUIUIMH OOMIEryMaHUTApHOTO, OO0IenpodeccHoHaIbHOTO
IIUKJIA, & TAKXKE OTJASIBHBIX AUCHUILUIMH npodeccuoHanbHbx Moyeir OITOIT CITO.
PesynmbraramMu OCBOEHHS TPOrpaMMbl Y4eOHOW AUCITUTUITMHBI OO0YYarONUMUCS
SIBJISTFOTCSI:
JINYHOCTHBIE Pe3YabTATHI

I'pasicoanckoe éocnumanue:
— chOpPMUPOBAHHOCTh TPAXKIAHCKONW TMO3UIIMK OOYyYalolIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUICKOTrO OOIIECTBA;
—  TMPUHATHE  TPAAULMOHHBIX  OOIEYENIOBEUECKMX  T'YMAHHCTHYECKMX U
JNEMOKPATHYECKUX LIEHHOCTEN;
— TOTOBHOCTh BECTHM COBMECTHYHO JAESATEIBHOCTh B HMHTEpECaX Tpa)kKAaHCKOTrO
oOIllecTBa, yd4acTBOBATh B CAMOYIPABICHUU B IIKOJIE U JIE€TCKO-IOHOIIECKUX
OpraHu3alusX;
— YMEHHUE B3aWMOJIEUCTBOBATh C COLMAIBHBIMU MHCTUTYTaMH B COOTBETCTBHHM C UX
GYHKIIUSAME ¥ Ha3HAYCHHUEM;
— FOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM I€SITENHLHOCTH.

Ilampuomuueckoe eocnumanue:
— c(pOpMUPOBAHHOCTH POCCUICKOM T'PaXAaHCKON UACHTUYHOCTH, TATPUOTU3MA;
— I[IEHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHUMBOJaM; AOCTHXeHusiM Poccun B
(du3HKe U TEXHUKE.

/Jlyxoeno-npascmeennoe gocnumanue:
— c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, TUYECKOTO IMOBE/ICHNUS;
— CHOCOOHOCTh OLEHMBATh CHUTYyallMl0 M MPUHUMATh OCO3HAHHBIC PEIIEHUS,
OpPUEHTHUPYSCh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI M LEHHOCTH, B TOM YHCIE B
JEATEIbHOCTU YYEHOTO;
— OCO3HAHHUE JMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMUBOTO Oy AYIIIETO.

Icmemuueckoe gocnumanue:
— DCTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAs SCTETUKY HAyYHOTO TBOPUYECTBA,
npucyiero Gpusndeckon Hayke.

Tpyooeoe éocnumanue:
— HHTEpPEC K pas3iuyHbIM cdepaM NpodecCUOHATBLHON ACSTEIbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHE COBEpUIaTh OCO3HAHHBINA BbIOOP Oyayuiei
npodeccruu U peaqu30BbIBaTh COOCTBEHHBIC JKM3HECHHBIC IJIAHBI;
— FOTOBHOCTb M CLIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH (HU3UKU
Ha MPOTSHKEHUHU BCEM KU3HU.

IKonozuueckoe eocnumanue:
— c(hopMUPOBaHHOCTH FKOJOTUYECKON KYJIbTYPhI, OCO3HAHUE TTI00ATBHOTO XapaKTepa
AKOJIOTHYECKUX MPOOIIEeM;
— IUIAHUPOBAHHWE W OCYILIECTBICHUE JACHCTBHM B OKPYXKAIOIIEH Cpele Ha OCHOBE
3HAHHUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;
— paclIMpeHue OmbITa JEATEIbHOCTH SKOJOTMYECKONW HAmpaBJIEHHOCTH HA OCHOBE
MMEIOUIMXCS 3HAaHUU 10 (hU3UKE.

Ilennocmu nayunozo nosnanus:



— ¢c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3HUUECKON HAYKH;

— OCO3HAaHHWE I[EHHOCTH HAYyYHOW NEeATEIbHOCTH, TOTOBHOCTHh B IPOIECCE M3YUYCHUS
GU3HKKH  OCYIIECTBIISITH ~ MPOCKTHYID M HCCIAEAOBATEIBbCKYI0  JIEATEITLHOCTh
WHINBUyaJIbHO U B TPYIIIIE.

B mporecce OCTMKEHHSI JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS TIPOTPAMMBI
cpeaHero oOmiero oOpa3oBaHus Mo (GU3MKE Y OOyYalOlUXCS COBEPIICHCTBYETCS
IMOYUOHANLHBIN UHMETLIeKM, TIPEONIaraloIIni c(hOPMUPOBAHHOCTH:

— CAMOCO3HAHUs, BKIIOYAIOMIETO CIIOCOOHOCTh MOHMMATh CBOE IMOILMOHAIBLHOE
COCTOSIHUE, BUJIETh HANPABICHUS Pa3BUTHSI COOCTBEHHOW SMOIIMOHAIBHOU c(hepbl, ObITh
yBEpPEHHBIM B ce0e;

— camope2ynuposaHus, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEACHHE, CIIOCOOHOCTh aJJalITUPOBATHCS K AMOIIMOHAIIbHBIM
U3MEHECHHSM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

— GHYMPEHHell MOmusayuy, BKIIOYAIONMEH CTPEMIICHUE K JIOCTHXKCHHUIO EIH U
yCcrexy, ONTUMHU3M, HWHUIMATUBHOCTh, YMEHHE JIEWCTBOBAaTh, HCXOJS W3 CBOUX
BO3MOXKHOCTEH;

— omnamuu, BKIIOYAIONMIEH CITOCOOHOCTh TTOHMMATh SMOITMOHAIIBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €T0 MIPH OCYIIECTBICHUN OOIIEHHUS, CHOCOOHOCTh K COYYBCTBHUIO U
COTICPEKUBAHHUIO;

— COYUANbHBIX HABLIKOG, BKIIOYAIOIINX CIIOCOOHOCTh BHICTPAWBATh OTHOIICHUS C
JIPYTUMU JIOAbMU, 3a00TUTHCSI, MPOSIBIISITE HHTEPEC U pa3peniaTh KOHQIUKTHI.

MeTanpeaMeTHblI€ Pe3VJIbTAThI

YHuBepcaJbHbIe IO3HABATEIbHbIC 1eHCTBUSA

baszoevie nozuueckue oeiicmeus:

—  CaMOCTOSITENIbBHO  (pOpMYyJIUpOBAaTh M aKTyaJU3UpoBaTh  IpodiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

— ONpenessTh UEeNH JeATEIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU UX
TOCTHKCHHS;

— BBISIBJISTH 3aKOHOMEPHOCTH U MIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHHSIX;

— paspabarbIBaTh IUIAH pEUICHHs] MPOOJEeMBI C YYETOM aHaan3a HWMEIOIIUXCS
MaTepUaTbHBIX U HEMaTepUaIbHBIX PECYPCOB;

— BHOCUTb KOPPEKTHBBI B AESITEIBbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LeJIIM, OLIEHUBATh PUCKU MOCIEACTBUN AESITEIBHOCTH;

— KOOPJIMHHUPOBATH U BBIIIOJIHATH PA0OTY B YCIOBUSIX PEAILHOTO, BUPTYaJIbHOTO U
KOMOMHHUPOBAHHOI'O B3aUMOJEHCTBUS;

— pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

baszoevie uccnedosamennvckue oeiicmeus:

— BIJIaJIeTh HAYYHOM TEPMHUHOJIOTHEN, KIIOYEBBIMM TMOHATUSMU U METOAaMH
(u3HUECKON HAyKU;

— BIIQ/IETh HABBIKAMU YYEOHO-HCCIEA0BATEIBCKON U TIPOEKTHON JESATEIbHOCTH B
005acTH (PU3MKHU; CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOUCKY
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METOJIOB pEIICHHs] 3a7a4 (PU3NYECKOrO COJACpNKAHUS, NPUMEHEHUIO Pa3IUYHBIX
METOJI0B MTO3HAHUS,

— BJIANETh BHUJAAMH JEATCIBHOCTH TI0 TOJYyYECHHUIO HOBOTO 3HAHUA, €ro
WHTEPIPETANUU, TPEOOPA30BAHUIO W MMPUMEHCHUIO B PA3JIMYHBIX YICOHBIX CHUTYaIUSX,
B TOM YHCJIE TIPHU CO3/IaHUU YIEOHBIX MMPOCKTOB B 00J1aCTH (DU3HUKH;

— BBIABIIATH TNPUYMHHO-CICACTBEHHBIC CBSI3M M aKTyaJlM3UpPOBaTh 3ajavy,
BBIIBUTATh THUIIOTE3Y €€ penieHUs, HaXOIUTh apryMEHTHI IS JI0Ka3aTeIhCTBA CBOUX
YTBEPKICHUH, 33]1aBaTh IMapaMeTPhbl U KPUTESPUU PEIICHUS;

— aHAJIM3UPOBATH TIOJYUYCHHBIE B XOJI€ PEIICHUS 3a/1aUd PE3YIbTaThl, KPDUTHUECKH
OILICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBHSIX;

— cCcTaBuUTh M (GOPMYJIMPOBATH COOCTBEHHBIE 3a7aud B 00pa30oBaTEIbLHOM
NESTEIBHOCTH, B TOM YHCIIE TTPU U3YYCHUH (PU3UKHU;

— JIaBaTh OIEHKY HOBBIM CHUTYallUsSM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

— yMeTh TEpPEeHOCUTh 3HaHUg MO0 (QU3MKE B MPAKTHUUECKYID  00JIacTh
KU3ZHENIEATSITbHOCTH;

— yMETh UHTETPUPOBAThH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 001acTeH;

— BBIJIBUTATh HOBBIC UJCH, MPEJIaraTh OPUTHHAIBHBIC TTOJXObI M PEIICHUS; CTaBUTh
pOOJIEMBI U 33a/1a4H, TOMyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Paboma c unghopmanuei:

— BJIAQACTh HABBIKAMHU TMOJY4YEHUS WHPOpMANUA (PUINUECKOTO COJACPKAHHUS U3
UCTOYHUKOB PAa3HBIX THIOB, CaMOCTOSTEIBHO OCYIIECTBIATh IIOUCK, aHAJIM3,
CUCTEMATH3AlMI0 M HHTEpIpeTaluio WHGOPMAIMK Pa3IUYHBIX BUIOB U (opm
IIpe/ICTaBIICHNUS;

— OLIEHUBATh JIOCTOBEPHOCTH MH(OpPMAIUY;

— HCIOJB30BaTh CpPeACTBA MH(MOPMAIIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTUN B
pElIeHNH KOTHUTUBHBIX, KOMMYHHKATHBHBIX W OPTaHMU3AIMOHHBIX 3aJad ¢
cobmoaeHneM TpeOOBaHWUN  SPrOHOMHMKH, TEXHHKH O€30MacHOCTH, THUTHCHBI,
pecypcocOepexeHus, TMpaBOBBIX H OJTUYECKHX HOPM, HOPM UHMOOPMAIMOHHOU
0e30IaCHOCTH;

— CO371aBaTh TEKCTHl (DU3UYECKOTO COJEPKAHUS B PA3NMUYHBIX (opmarax ¢ ydéToM
Ha3HaueHWs WHQPOpPMAIMA W TEJIEBON ayIUTOPHH, BBIOMpas ONTHUMAIBbHYIO (GopMy
NIPEJICTABIICHUS U BU3yaJIU3aIliH.

YHuBepcajJbHble KOMMYHUKATHBHbIC 1€ CTBUA

Obwenue:
— OCYIIECTBJIATH OOIIIEHUE Ha YPOKaxX (DU3UKHU U BO BHEYPOUHOU JICSITEIHHOCTH;
— pacno3HaBaTh MTPEANOCHIIKN KOHMDIUKTHBIX CUTYaIlUi U CMATYaTh KOH(MIUKTHI;
— Pa3BEPHYTO W JIOTUYHO U3JIATaTh CBOK TOUKY 3PEHUS C MCIIOJIb30BAHUEM A3BIKOBBIX
CpEICTB.

Coemecmuasn oesamenvHOCHLb:
— TMOHUMATh U UCIIOJB30BaTh NMPEUMYIIECTBAa KOMAaHIHOW U WHINBUYyTBHON pabOTHI;
— BBIOMpATHh TEMATUKY U METOAbl COBMECTHBIX JAEHCTBUI C YUETOM OOLIUX UHTEPECOB
1 BO3MOKHOCTEH KaXJI0T0 YJIeHA KOJIJICKTUBA;



— NPUHUMATh LEJIU COBMECTHOU AEATEIIbHOCTU, OPraHU30BBIBATh U KOOPJIAUHUPOBATH
JNEUCTBUSL MO €€ JNOCTHMKEHUIO: COCTAaBJLITh IUJIAH JCWUCTBUM, PACIPENEISITh POJIK C
y4€TOM MHEHUN YYaCTHUKOB, 00CYKJaTh PE3yIbTaThl COBMECTHOU pabOThI;

— OILICHMBATh Kauye€CTBO CBOETrO BKJAJa M KaXJOT0 yYaCTHUMKA KOMaHJbl B OOIIMil
pe3yJIbTat 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

— @peajiaraTb HOBBIE€ MPOEKTHI, OLIEHUBATh WJAEUM C TO3UIMUU  HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

— OCYUIECTBJISITh MO3UTUBHOE CTPATETUYECKOE MOBEICHUE B PA3JIMUYHBIX CUTYyalUsX,
MPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATHUBHBIM.

YHuBepcajJbHbIe peryjasiTiBHbIC e CTBUA
Camoopzanuzauus:
— CaMOCTOSITEJIbHO OCYIIECTBIISITh [MO3HABATENbHYIO ACSITEIbHOCTh B 00JacTH (DU3UKHU
U ACTPOHOMUH, BBISBIIATH MPOOJIEMBI, CTABUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a]1aUH;
— CaMOCTOSITEJIBHO COCTaBJIATH IUIaH PEUIEHUS PAacYETHBIX M KauyeCTBEHHBIX 3ajad,
IUIAaH  BBIOJIHEHUS MPAKTUYECKOHM paldOoThl ¢ YYETOM HMEIOIIHUXCA PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MIPEANIOYTEHU;
— J1aBaTh OLEHKY HOBBIM CUTYaLlUsM;
— pacuMpsITh paMKH Y4e€OHOT0 MpeaMeTa Ha OCHOBE JTUYHBIX MPEOUYTCHHI;
— JiefaTh OCO3HaHHBIN BBIOOP, apTyMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pEILICHHUE;
— OIIEHUBATh MPUOOPETEHHBIN OIIBIT;
— cnoco0CcTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIMUMUA B 00JacTH
(GU3KKHU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.
Camokonmpony:
— JlaBaTb OLIEHKY HOBBIM CHUTyalUsiIM, BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;
— BJAJETh HABBIKAMM IIO3HABATENIbHON pEQIIEKCHMH KaK OCO3HAHMS COBEpPIIAEMBIX
JNEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTATOB U OCHOBAHUM; MCIOJI30BAThH
npuE€MBbI peIEKCUU ISl OLEHKH CUTYallluH, BBIOOpA BEPHOT'O PELIEHUS;
— YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS IO UX CHUKEHUIO;
Ilpunamue ceba u opyzux:
— MPUHUMATH ce0s1, TOHUMAasi CBOM HEIOCTAaTKU U JOCTOUHCTBA;
— MPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX [PU aHAIU3€E PE3YyJIbTaTOB ACSITEIbHOCTH;
— MPU3HABATh CBOE MPABO U MPaBO JIPYTUX Ha OUTUOKH.

IIpeaMeTHBIE PE3VJIbTATHI
— TOHUMAaTh poOJib (U3UKKA B SKOHOMUYECKOM, TEXHOJIOTMYECKOW, KOJIOTMYECKOM,
COLIMAJIbHON M 3TUYECKOM cepax AesTENbHOCTH YEJIOBEKa; POJb U MECTO (PU3UKU B
COBPEMEHHOW HAy4YHON KApTUHE MUPA; 3HAYEHHUE OMMUCATEIIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (PYHKIUN (HU3UYECKON TEOPUHM — MEXAHHKH,
MOJIEKYJIIPHON (DU3UKH, TEPMOAMHAMUKH, SJIEKTPOAMHAMUKH, CHELUAIBHOW TEOPUU
OTHOCUTEIBHOCTH, KBAaHTOBOW (DM3UKHU; POJb (PU3NYECKOW TEOpUU B (POPMUPOBAHUHU
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NPEICTaBICHUN O (PU3MUECKOW KapTHHE MHUpPA; MECTO (PU3MUECKOW KapTHUHBI MHUpA B
00111eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUM O IPUPOJIC;

— pasinyaTh YCIOBHS NPUMEHHMMOCTH MOJENEeN (PU3HYECKHX Tel U MPOLECCOB
(sBIIEHUI): MHEpIMAJIbHAS CUCTeMa OTCuéTa, aOCOMOTHO TBEPIOE TENIO, MaTepHabHas
TOYKAa, PaBHOYCKOPEHHOE [BHW)KE€HHE, CBOOOJHOE TaJeHHE, aOCOJIIOTHO yIpyras
nedopmanusi, aOCOJIIOTHO YIPYroe v aOCOJIIOTHO HEYIPYTroe CTOJKHOBEHHUS, MOJCIIH
rasza, >KHJAKOCTH U TBEPAOTO (KPUCTAUIMUECKOTO) TeJa, UJICAIbHBIA Ta3, TOYCUHBIH
3apsii, OJHOPOJHOE DJIIEKTPUYECKOE TOJIE M OOHOPOJHOE MArHUTHOE  IIOJI,
rapMOHUYECKHE KoJiIeOaHUsl, MAaTEeMaTUYECKUH MAasTHUK, HWICANbHBIA MNPYKUHHBINA
MasiTHUK, TAPMOHUYECKHE BOJIHBI, HJI€aJbHBIN KOJIeOaTeIbHbIM KOHTYD, TOHKAS JIMH34;

MOJIEJIEd aTOMa, aTOMHOTI'0 51/Ipa U KBAHTOBOW MOJIEJIN CBETA;

— paznauyarh ycioBus (TpaHUlbl, 00JIACTH) MPUMEHHUMOCTH (PU3MUYECKHX 3aKOHOB,
NOHUMATh BCEOOHMI xapakTep GyHIAMEHTAIBHBIX 3aKOHOB W OTPAaHMYEHHOCTH
VICTIOJIb30BAHUS YaCTHBIX 3aKOHOB;

— aHaNM3UPOBaTh W OOBIACHITH MEXAHMUYECKHE TMPOIECCHl MU SBJICHHS, HCIOIb3YS
OCHOBHBIE TIOJIO)KEHHSI M 3aKOHbl MEXaHUKU (OTHOCUTEIBHOCTh MEXAaHUYECKOTO
JNBIDKEHUS, (HOPMYJIbl KMHEMATUKU PABHOYCKOPEHHOI'O JBHXKEHHS, IpeoOpa3oBaHUs
lManunes ng CKOpOCTH U EpEMENIEHNs, 3aKOHbI HbIOTOHA, TPUHIIMIT OTHOCUTEIBHOCTH
lanuniest, 3aKOH BCEMUPHOTO TATOTEHHWs, 3aKOHBl COXPAHECHHS HUMILyJbCa W
MEXaHUYECKOW AHEPruu, CBsI3b pabOThl CUJIbI C U3MEHEHUEM MEXAHMYECKOW IHEpPruH,
yCIIOBUSI paBHOBECHsS] TBEPAOrO Tea); NPU 3TOM HCIOJIb30BaTh MAaTEMaTUYECKOe
BBIPAKEHHUE 3aKOHOB, YKa3bIBaTh YCIOBUS NPUMEHHUMOCTH (U3MYECKUX 3aKOHOB:
npeoOpa3oBanuil ['anmuiesi, BTOpPOro MW TpeThbero 3aKoHOB HbIOTOHA, 3aKOHOB
COXpaHEHHMs UMITYJIbCA U MEXAHUYECKON IHEPTUH, 3aKOHA BCEMUPHOTI'O TATOTCHUS;

— aHAJIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOIIECCHI U SBJICHUS, UCIIOJIb3YsI OCHOBHbBIE
nonoxkeHuss MKT u 3akoHBI MOJEKYJSIpHOW (PU3UKH W TEPMOJUHAMUKH (CBS3H
JABJICHUS UJICATIBHOTO ra3a CO CPEIHEN KHHETUYECKON SHEPTUEN TEIIJIOBOTO JIBUKECHUS
U KOHILEHTpPAaUMENd €ro MOJEKYJ, CBsI3b TEMIIEpATypbl BEIIECTBA CO CpPEIHEN
KUHETUYECKOW DJHEpPruer TEMJIOBOrO JBWIKEHUS €ro 4YacTUll, CBS3b JABIICHUSA
MJCAaJBbHOIO0 Ta3a ¢ KOHLEHTPAlMEM MOJIEKYJ M €ro TEMIIEpaTypoW, ypaBHEHHE
MenneneeBa—Knanenpona, mnepBbli 3aKOH TEPMOAMHAMUKHM, 3aKOH COXPaHEHUS
SHEPrUd B TEIUIOBBIX IMIpoOlLieccax); MpPU H3TOM HCHOJIb30BaTh MaTEeMaTUYECKOe
BBIPA)KEHUE 3aKOHOB, YKa3bIBaTh YCIJIOBHsS NPUMEHMMOCTH ypaBHEHUs MeHeneeBa—
Knaneiipona;

— aHAIM3UPOBATh U OOBSCHATH JJICKTPUYECKUE SBJICHHS, HCIOJIb3Ys] OCHOBHbBIC
MOJIOKEHUST ¥ 3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXpPAHEHHUS AJIEKTPUUYECKOTO 3apsa,
3akoH KyJioHa, TOTEHIMANbHOCTD 3JIEKTPOCTATUUECKOTO OIS, IPUHIMUII CYIIEPIIO3ULINT
ANEKTPUYECKUX ITOJIEH, ITPU 3TOM YKa3blBasl yCIOBUs IPUMEHMMOCTH 3akoHa KysoHa; a
TaK)K€ MPAKTUYECKH BAXKHBbIE COOTHOILICHHMS: 3aKOHbI OMa sl y4yacTKa UENu U A
3aMKHYTOM JIEKTpUYECKOM 1ernu, 3aKoH Jxoyms—IJlenna, npasmia Kupxroda, 3aKoHbI
@apazes AJis1 SIIEKTPOJIN3a);

— aHAJU3HUPOBATh U OOBSCHATH AJIEKTPOMATHUTHBIE MPOIECCHI U SBJICHUS, UCTIONIb3YsI
OCHOBHBIE TIOJIO)KEHUA M 3aKOHBl JJEKTPOJAVMHAMHUKH U CIEHUAJIbHOW TEOpUU
OTHOCUTEIBHOCTH (3aKOH COXPaHEHHs 3JIEKTPUYECKOro 3apsija, cuia Amnepa, cuia
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JlopeHnia, 3aKOH BJEKTPOMArHUTHOW WHAyKUMM, mpaBwio Jlenma, cBa3p J/(C
CaMOMHAYKIIMH B JJIEMEHTE 3JIEKTPUYECKOM LIENU CO CKOPOCTHIO U3MEHEHNUS CHUJIBI TOKA,
NOCTYJIaThl CIIEHUAIBbHON TEOPUU OTHOCUTEIBHOCTH DIHIITEHHA);

— QAHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE IMPOLIECCHl W SBJICHUS, HCIONb3YS
MOJIO’KEHUST KBaHTOBOW (u3uku (ypaBHeHUE DiHIITEHA U1 hoTodddexTa, mepBiil U
BTOpOM mocTyjaTel bopa, mpUHIMI COOTHOIIEHUs HeompeaenéHHocTel I 'eiizendepra,
3aKOHBI COXPAHEHHUS 3apsJI0BOIO U MAacCCOBOIO YMCEN M 3HEPIUH B SACPHBIX PEAKLMIX,
3aKOH paJMOaKTUBHOIO pacnaja);

— OonuchiBaTh (U3MYECKUE TMPOLECChl U  SABJICHUS, HUCIONb3YS BEJIMYMHBIL:
NEpEMEILEHHUE, CKOPOCTh, YCKOPEHHE, UMITYJbC TEJIa U CUCTEMBI TEJ, CHJIAd, MOMEHT
CWJIbl, JABJIEHUE, IOTCHIHMAIbHAs JHEPrUs, KUHETHUYECKAs HDHEPIus, MEXaHUYeCKas
SHEprus, paboTa CUIBL, IEHTPOCTPEMHUTEIBHOE YCKOpPEHHUE, Cujla TSKECTH, CHiia
yHOPYTOCTH, CHJIa TPEHUS, MOIIIHOCTb, SHEPTHs B3aUMOJEHCTBUS Tena ¢ 3eMi€il BOIU3H
e€ MOBEpXHOCTH, SHEPrusi ynpyrom naedopManuu MPY>KUHBL, KOJIUYECTBO TEILIOTHI,
abconoTHasi Temmeparypa Tena, paboTa B TE€PMOIAMHAMMKE, BHYTPEHHSS SHEPIUs
UJCAIIBHOIO OJHOATOMHOTO Ta3a, padoTa WIeanbHOro ra3a, OTHOCUTENbHAS BJIaXKHOCTh
Bo3ayxa, KIIJI wumeasbHOro  TEMJIOBOrO  ABWUIATENs;  JJIEKTPUUYECKOE  IOJIE,
HANpPsDKEHHOCTD AJIEKTPUYECKOrO IMOJIs, HANPSKEHHOCTh MOJS TOYEYHOrO 3apsijia WU
3apsOKEHHOTO IIapa B BaKyyMe€ M B JIMAJIEKTPUKE, MOTEHLMAN 3JIEKTPOCTATUYECKOTO
1oJi, Pa3HOCTh MOTEHILMANOB, 3JEKTPOJBIKYIIAas CUJa, CUJa TOKA, HaIpsKEHUE,
MOIIIHOCTh TOKa, 3JEKTpUYECKas €MKOCTb IUIOCKOTO KOHAEHCATopa, CONPOTUBIICHUE
y4acTKa LENU C MOCJIENOBATENbHBIM W MapaJJICIbHBIM COECIMHEHUEM pE3UCTOPOB,
SHEPrusl AJEKTPUUYECKOrO TOJIsI KOHJAEHCATOpa; WHAYKUUS MArHUTHOTO  IOJI,
MAarHuTHBIA TOTOK, cWJIa AwmIiepa, HWHIYKTHUBHOCTb, OJJEKTPOABMKYLIAs CHJIA
CaMOMHIYKIIMHU, DHEPTHsl MAarHUTHOIO TOJISI NPOBOJHHMKA C TOKOM, PEJIATUBUCTCKUN
UMITYJIbC, TIOJIHASI SHEPTUsl, SHEPTUs MOKOSI CBOOOIHON YACTHIIbI, SHEPTUS U UMITYJIbC
(doTOHA, MacCOBOE YHUCIIO U 3aps] sApa, SHEPTUs CBA3M sIpa;

—  OOBSCHATH OCOOCHHOCTH TMPOTEKAHUs (UUUYECKUX SIBICHHM: MEXaHHYECKOe
JIBUKEHUE, TEIJIOBOE JBW)KEHUE 4YacTHL[ BEIIECTBA, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOe nBrKeHHE, Tudy3us, ncnapeHne, KUMeHNe W KOHICHCAINSI, TITIaBJICHUE
U KpUCTAJUIM3alUs, HANPAaBIECHHOCTh  TEIUIONEpENadyH,  JJIEKTpHU3auus  Ted,
SKBUIOTEHLIMAILHOCTh MOBEPXHOCTH 3aPSHKEHHOTO MPOBOJHUKA; AJIEKTPOMAarHUTHAs
UHAYKIUS, CAMOMHIYKIUS, PE30HAaHC, UHTep(epeHLns BOJIH, AUPpaAKIUs, TUCTIEPCHs,
NOJIHOE BHYTPEHHEE OTpakeHue, potoanekrpuueckuit a¢pdext (hotoadpdexr), anbdpa- u
Oeta-pacnajipl AJep, raMMa-u3lydeHue sjep; GU3n4ecKkue MPHUHIUIBI CIIEKTPaTbHOTO
aHanu3a u padoThl Ja3epa;

— ONpPEAENATh HAPaBJIECHNE UHAYKIIMM MATHUTHOTO IOJISl IPOBOJHHUKA C TOKOM, CHUJIBI
Awmmnepa u cuinsl Jlopenna;

— CTpOUTh M300pa’k€HUE, CO3[1aBa€MO€ IIJIOCKHM 3€pKajioM, TOHKOW JIMH30M, U
PacCUMTBIBATH €T0 XapaKTEPUCTUKH;

— MPUMEHATH OCHOBOIIOJIAral0IIAE ACTPOHOMUYECKHUE TIOHATHUS, TEOPUHU U 3aKOHBI JIS
aHanM3a U 00bSICHEHUS (PU3UUECKUX IIPOLIECCOB, MPOUCXOAAIIMNX B 3BE34aX, B 3BE3THBIX
CUCTEMAX, B MEKTaJIaKTUUECKON Cpesie; ABUKEHUSI HEOECHBIX Tell, SBOJIOLUUU 3BE3A U
Bcenennoi;
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— TPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (hPM3MUECKON BETUYHHBI OT IPYTOH C
UCIIOJIb30BAHUEM TIPSMBIX H3MEPEHUI: MpU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(uKCHpPOBaTh PE3yibTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3MYECKHX BEJIIMYMH B BUJE
rpaduKoB ¢ y4€TOM aOCOJIOTHBIX MOTPEIIHOCTEH H3MEPEHUMU, NelaTh BBIBOJBI IO
pe3yibTaTam HCCIIEIOBaHUS;

— TPOBOJUTH KOCBEHHBbIE H3MEPEHMS (PU3MYECKUX BEJIMYMH; NPU ATOM BBIOMPATH
ONTHUMAJIbHBIA METOJ HM3MEpPEHHUs, OIEHUBAaTh aOCOJIIOTHbIE U OTHOCHUTEJIbHbBIE
MOTPEIIHOCTHU MPSMBIX KOCBEHHBIX U3MEPEHHUIA;

— TPOBOJAUTH OMNBITBI O TPOBEPKE MPEAJIOKEHHOM THUMOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh MOJyYCHHbIE
pe3yJbTaThl U AeNaTh BEIBOJ O CTaTyCE MPEAIOKEHHON TUIIOTE3bI;

— OIKCBIBATh METO/IbI NOJYYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHMUII;

— co0iroAaTh mpaBuiia 0€30MacHOro TpyJa MpH MPOBEIEHUN HCCIEA0BaHUN B paMKax
y4eOHOro SKCIEPUMEHTa, MpakTUKymMa M Yy4eOHO-MCCIIEeI0BAaTENbCKOW MPOEKTHOM
NESITEeIbHOCTU C HCIOJb30BAaHUEM H3MEPUTENbHBIX YCTPOMCTB U J1a0OpaTOPHOTO
000pya0BaHuUs,

— pemiaTh pacy€THhIC 3aJaud C SBHO 3a/IaHHOM W HESIBHO 3aJaHHON (u3nueckoit
MOJIENIbIO: HA OCHOBAaHUM aHAJIM3a YCIOBHS 00OCHOBBIBATH BHIOOP (pU3MUECKO MOeNH,
OTBEYaroNIe TpeOOBAHMSM 3a/1aUd, MPUMEHSTh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
nocTyjaThl (U3MYECKUX TEOPUH MpU UCHOJIb30BAHUM MAaTEMaTUYECKUX METOJ0B
pemieHuss 3agad, IMPOBOJAUTH pacuy€Tbl HAa OCHOBAHMM HMEIOIIMXCS  JIAHHBIX,
aHaJM3UPOBaTh PE3YyJbTaTbl M KOPPEKTUPOBATH METOAbl PEMIEHUS C YYETOM
MOJIyYEHHBIX PE3yJIbTaTOB;

— pemiatb KayeCTBEHHBbIE 3a/aud, TpeOyrollue NPUMEHEHHs] 3HAaHUW M3 Pa3HBIX
pa3zieloB MIKOJBHOTO Kypca (U3MKH, a TakkKe HHTerpaluyd 3HaHUW W3 APYyrux
IPEIMETOB €CTECTBEHHOHAy4YHOIO0 ILIMKJA: BBICTPAWBATh JIOTMYECKYIO LIENOYKY
paccy X JeHU ¢ Omopoil Ha H3yuYeHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH M (U3NYECKUE
SIBJICHUS;

— HCHOJIb30BaTh TEOPETUYECKHE 3HAHUA MJIs1 OOBSICHEHUS OCHOBHBIX INPUHLIUIIOB
paboOThl HM3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOTMYECKHX
IIPOLIECCOB;

— TIPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX M 3apyOeKHbIX Y4EHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0BICHEHUE MPOLIECCOB OKPYKAIOLIEr0 MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHH;

— aHaNu3WpOBaTh W OIICHUBATh TIOCIEJCTBUS OBITOBOM U TMPOU3BOJICTBEHHOU
NESITETLHOCTH 4YEJIOBEKAa, CBS3aHHOM C (PU3MYECKUMM TMpolleccamMH, € TO3UIUN
JKOJIOTHYECKOHN 0e30macHOCTH, pEACTaBICHUM 0 palMOHAIBHOM
IPUPOJIONIOJIB30BAHNM, A TAaKKE€ Pa3yMHOM HCIIOJIb30BAHUU JIOCTHKEHHM HayKu U
TEXHOJIOTUH JUIS JATBHEHIIIEro pa3BUTHSI Y€JIOBEUECKOTO OOIIIECTBA;

— TPUMEHSTh pa3W4yHble CHocoObl paboTel ¢ uHMOpMaruendn (QU3NIECKOro
CoJiepKaHUsl C HWCIIOIh30BAHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTHA: TMPHU
3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOIMH JUIsl IIOMCKA,
nepepabOTKM M NOPEIbsABICHUS Y4Y4e€OHOM W HAay4dHO-NONYJIApHON uHG}OpManuwy,
CTPYKTYpPUpPOBaHUSI M HHTEpHpeTanuu HHGOPMALMU, TOJYYEHHOW U3 Pa3IUYHBIX
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UCTOYHHUKOB; KPUTHUYECKU aHAIM3UPOBATh MOIy4aeMyto HH(OPMALUIO U OLICHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK W Ha OCHOBE aHalIM3a
UCTOYHHKA HH(POPMALINH;

— TPOSBIATH OPraHM3AIMOHHBIE W [O3HABATENIbHBIE YMEHHS CaMOCTOSTEIBHOTO
npuoOpeTeHUs] HOBBIX 3HAHUN B TMPOILECCE BBIMOJHEHUS MPOEKTHBIX U y4eOHO-
UCCIIeIOBATENbCKUX paboT; paboTarb B TIpPYyINEe C MCHOJHEHUEM Pa3IMUYHBIX
COLIMAJIbHBIX pOJIEH, TUIAHUPOBaTh pPabOTy TPYyNNbl, PalMOHAIBLHO PACIPEICISTh
JeSITeIbHOCTh B HECTAaHAAPTHBIX CUTYAIUsIX, aeKBATHO OIEHUBAThH BKJIAJA KaKIOTO W3
YYaCTHUKOB TPYIIIHI B PEIICHUE PACCMATPUBAEMOM MTPOOIEMEI;

— MpOSBIATH MOTHBAIMIO K Oyaymed npodecCHOHATBbHOM JEeATENbHOCTH 110
CHELMATIBHOCTSIM (PU3UKO-TEXHUYECKOIO MPpOoduIIs.
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2. CTpyKTypa M coaepxkanue yue00i TMCHUILIHMHBI

2.1. O0béM y4eOHOM TMCHUIIMHBI U BUAbI YUeOHOI padoThl

Bun yueOHoii padoThl O0bém B yacax

O0béM 00pa3oBaTeIbHON MPOrpaMMBbI 180

Y4eOHOM IUCHUNIMHBI

B T 4 B (popMe NPaKTUUECKOM MOATOTOBKH 0

N o61ero oonéma:

TEOPETHUECKOE 00yUeHre 138

MPaKTUYECKUE 3aHATUS 24

caMOoCTOsTeNIbHAs paboTa 0

KOHCYJIbTAIIUU 0
IIpomeskyTouHnas arrecrauus B popme 18
IK3aMeHa
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Conep:xxanme y4eOHOM TUCHMIIIIMHBI

Konanl
KOMIICTCH-
Oo0bem B 1197078
yacax/B ToM | (popmupo-
yucjie B BAaHHUIO
HaumenoBanne Coaep:xanue yueOHOro MaTepuasa, JjadoparopHble padoThl M NPAKTHYECKHE 3aAHATHSA, dopme KOTOPbIX
Pa3AEI0B H TEM cCaMoCTOATECJIbHANA paﬁoTa oﬁyqammnxm, KypcoBasi paﬁoTa (l'lpOCKT) (ec.Jm l'lpe[lyCMOTpeHbl) NnpaKTH4e- CIocoocT-
CKOM BYeT
NMOATOTOBKH | 3JICMEHT
NMPorpamMmm-|
MBI
Paspen 1 Hay4Hblii METOX O3HAHUS PHPOILI.
Beenenne ®duznka — ¢yHAaMeHTaNbHas Hayka o npupoje. Hayunsiii MeTo1 MO3HAHUS U METObI OK 1
UCClIeIoBaHusT (PU3NYECKUX SIBIEHUH. OKCHEPUMEHT U TeOopusl B MPOIECCE MO3HAHUS OK 2
npupoasl. HabGmrogenue u skcriepuMeHT B gusuke. CriocoObl M3MepeHus (PU3nyecKux OK 3
BEIMYMH (AQHAJOTOBbIE W IUGPOBBIE U3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIS OK 4
JTATYMKOBBIE cucTeMbl). [lorpemmnoctn u3MepeHuit Pu3nyeckux BeTHUYUH (a0CONIOTHAS U 2/0 OK 5
OTHOcUTENbHAs). MopjenupoBanue (U3HUECKUX SIBICHWWA W TMPOIECCOB (MaTepuanibHas OK 6
TOYKa, a0COJIOTHO TBEPJOE TENO0, HUcalbHAsA >KUIAKOCTb, HACAIbHBIM Ta3, TOUYCUHBIN OK 7
3apsn). I'nnore3za. @u3nUecKuil 3aK0H, TPAHULBI €r0 IPUMEHUMOCTH. PU3NYECKAs] TEOPUSL. OK 8
Ponp u mecto ¢usuku B (opmMHpoBaHMM COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B OK9
IIPAKTUYECKOM NEATEIbHOCTH JIFOAEH K 2.1
Pa3nen 2 22/0

MexaHnuka
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Mexanndyeckoe aBmkeHne. OTHOCUTEIILHOCTh MEXaHNYECKOro ABMKeHUsI. CucTema
orcuéra. [Ipsimas u oOpaTHas 3aaun MexaHUKH. Pagnyc-BeKTOp MaTepralbHOM TOUYKH, €TO0
MPOEKIIMK Ha OCH CUCTEMBI KoopauHat. Tpaekropus. [lepemerienue, ckopocTh (CpeaHss
CKOpPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MAaTepUATIbHOU TOYKH, UX MTPOEKIIMHU HA OCH
cucteMbl KoopauHaT. ClI0KEeHUE IEPEMENIEHUIN U CII0KEHHUE CKOpocTell. PaBHOMepHOE 1
PaBHOYCKOPEHHOE MPSMOJMHENHOE IBUKEHHUE. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH,

YCKOPEHHMS U IyTH MaTepUaAIIbHONU TOUYKHU OT BpeMeHHU U ux rpaduku. CBOOOHOE MaIeHuE. OK' 1
Yckopenue cB0O0HOTO NaieHus. [IBukeHue tesna, OpOoIIeHHOTO MO/ YIJIOM K TOPU3OHTY. OK 2
3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHUSI MAaT€pUaJIbHON TOYKHA OT BPEMEHH U UX OK 3
rpaduku. KpuBonuneitHoe nBmwkenue. [IBnxeHne MaTepruabHONW TOUYKH MO OKPY>KHOCTH. OK 4
Tema 1. VYrnoBas u nuHeHas ckopocTb. [lepuona u yactora obpamenus. [lenTpocTpemuTenbHOE R/0 OK 5
Kunemaruka. | (HopMajabHOE), KacaTelIbHOE (TaHTCHIIMAIBHOE) H MTOJIHOC YCKOPEHHUE MaTepUaIbHONW TOUKH. OK 6
JeMoHcTpanun OK 7
1. Monenp cuctemsbl OTCYETA, UIUTFOCTPALAS KHHEMATHYECKUX XapaKTEPUCTHUK JBHKECHUS OK 8
2. CnocoOBbI uccenoBaHus ABUKEHUIA. OK 9
3. Nnmroctpanus npeaenbHoro nepexona U N3MEpEeHHe MTHOBEHHON CKOPOCTH. IIK 2.
4. Tlpeobpa3oBaHue ABMKEHHUI C UCTIOIb30BAHUEM MEXAHU3MOB.
5. IlageHue Ten B BO3AYyXE U B Pa3peKEHHOM IIPOCTPAHCTBE.
6. HaGmronenue nBr>xXeHus Tela, OpOIIEHHOr0 MO YIIIOM K TOPU30HTY U TOPU30HTAIBHO
7. HanpaBieHue CKOpOCTHU MPHU ABUKEHHUH IO OKPYKHOCTH.
8. CpaBHEHHUE ITyTEW, TPAEKTOPHUIL, CKOPOCTEN IBU)KEHUS OJHOTO U TOTO XK€ Tea B Pa3HbI
CHUCTEMax OTCYETA.
Tema 2 IlepBpit  3akoH  Hproorona. HMuepumaneHble  cucrembl  orcuéra.  [IpuHuumn OK 1
Aunamuka | grpocurensHocTH I'ammnes. HewHepuuanbHble CHCTEMBI  OTCUETa  (ONpeEICIeHHE, OK 2
npuMepsl). Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoii 3akon HeroToHa 11st 6/0 OK 3
MaTepuaJbHOM TOYKH. TpeTud 3axkoH HplOTOHA 1M1 MaTrepHaNbHBIX TOYEK. 3aKOH OK 4
BCEMHUPHOTO TATOTEHUs. DKBUBAJIEHTHOCTh I'PAaBUTALMOHHONW M HMHEPTHOM Macchl. Cuiia OK'5
TSYKECTU. 3aBUCHUMOCTh YCKOpPEHHs CBOOOJHOTO MAaJIeHUs OT BBICOTHI HAJl MOBEPXHOCTHIO OK 6
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IUTAHETHl U OT Teorpaduyeckoil mupoThl. J[BrmkeHne HEOECHBIX TeN M HUX CITyTHHUKOB. OK7
3akonsl Kemepa. IlepBas kocmuueckasa ckopocth. Cumita ympyroctu. 3akoH ['yka. Bec OK 8
tena. Bec Ttena, aemxkyierocs ¢ yckopenueM. Cuna tpenus. Cyxoe tpenue. Cuna TpeHus OK9
CKOJIBXKEHUSI U cuwia TpeHus nokosd. Koapduuuent tpenus. Cuia CONPOTUBICHUS IMPHU [IK 2.1
JBWKEHUU Tejla B JKUJKOCTU WJIM rasze, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEIBLHOTO
newxenus. Jlapnenue. [ mapocratnueckoe nasienue. Cuna Apxumena.
JdeMoHcTpanuu
1. HaGnronenue ABMKEHUS TeN B HMHEPUMAIBHBIX M HEMHEPUUATBHBIX CHCTEMax
OTCYETA.
2. IlpuHIUIT OTHOCUTEIBHOCTH.
3. CpaBHEHUE PaBHOAECHCTBYIOIIEH PUIIOKEHHBIX K TEIy CHJI C IIPOU3BEIEHUEM MacChl
TeJa Ha €ro YCKOPEHUE B MHEPLUAIBHONW CHUCTEME OTCUETA.
4. PaBeHCTBO CWJI, BO3HUKAIOIINX B PE3YJIbTATE B3aUMOJICVCTBUS TEIL.
5. HeBecomocTs.
6. Bec Tena npu yCKOPEHHOM MOABEME U TAJICHUU.
7. LleHTpOOESIKHBIE MEXaHU3MBI.
8. CpaBHEHHE CWJI TPEHUS OKOS, KAYEHHS U CKOJIbKEHHSI.
Tema 3 AOcomtotHo TBEpAOE Teno. IlocTynmaTenbHoe M BpalllaTelbHOE ABUXKEHUE TBEPIOTO OK 1
CTaT“";;:emom Tena. MOMEHT CHIIbI OTHOCHUTENBHO ocu BpameHus. Ilnedo cunbl. CloxeHue cui, OK 2
NPUIOKEHHBIX K TBEpHOMY Teny. LIeHTp TsbkecTu Tena. Y CloBHS paBHOBECHUSI TBEPAOTO OK 3
Tena. Y cTonunBoe, HeyCTOMUnBOE, Oe3pa3IuyHOe paBHOBECHE. OK 4
JdeMoHcTpanuu 4/0 OK 5
1. YcnoBust paBHOBECHS. OK 6
2. Bunel paBHOBECHS. OK 7
OK 8
OK9
K 2.1
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Tema 4

NMnynbc MaTepraibHOW TOYKH, CUCTEMBI MAaTEPUAIIBHBIX TOUYEK. LIeHTp mMacc cucTeMsbl

3aKoHbI MaTepUalbHbIX TOYEK. TeopeMa O ABMKEHUHU LIEHTpa macc. MIMITysibC CUilbl 1 U3MEHEHUE
co;f;:}f::: ® | ummyneca Tema. 3aKkoH coXpaHEeHUs MMIyJIbca. PeakTHBHOE ABIKEeHNE. MOMEHT MMITyIbCa
" | maTepuansHOi ToukH. [IpeacraBienue 0 COXpaHEHHH MOMEHTA MMITYJIbCa B IIEHTPAIbHBIX
noysix. PaboTa cuiapl Ha MalloM M Ha KOHEYHOM TiepemeneHuu. ['padudeckoe
npeacTaBieHue padoThl cuibl. MoUHOCTh cuibl. KuHeTnueckas sHeprust MaTepuaibHON
Touku. Teopema 00 U3MEHEHUM KHHETHYECKOM HHEPruM MaTepuaIbHOM TOYKH. OK 1
[loTeHunanbHble U HENOTEHIMANbHbIE cWibl. [loTeHuManbHas sHeprus. [loTeHunanbHas OK 2
DHEpPrus yrpyro aeQopMUpOBaHHOW npyxuHbl. [loTeHUManpHas OHEpPrus Tena B OK 3
OJIHOPOJAHOM TpaBUTALMOHHOM Moje. [loTeHunanbHas >HEpPrus Tejaa B TPABUTALMOHHOM OK 4
1oJie OJHOPOAHOrO mapa (BHYTpU W BHE Iapa). Bropas kocmuyeckas ckopocTb. Tperbs OK 5
KOCMUYeCKast CKopocTh. CBsizb pabOThl HEMOTCHIMAIBHBIX CHJI C HW3MEHEHUEM 40 OK 6
MEXaHUYECKOM DSHEPTHUM CHUCTEMbI TEJI. 3aKOH COXPAHEHUS MEXAHUYECKOM SHEPTUMU. OK 7
Yhpyrue u HEynpyrue CTOJKHOBEHUS. YpaBHEHHE bepHyJM Ui MACATbHOM KUIKOCTH OK 8
KakK CJICICTBHE 3aKOHA COXPAHEHUSI MEXAaHUYECKOW SHEPTHH. OK 9
JdemoncTpanuun [IK 2.1
1. 3aKOH cOXpaHEHHUs UMITyJIbCA.
2. PeakTUBHOE JIBUKECHHUE.
3. 3mepeHne MOITHOCTH CHJIBI.
4. VI3aMeHeHue SHePruu Teja Mpyu COBEPIICHUH PaOOTHI.
5. B3auMHbIe npeBpamieHns KHHETUYECKOM U TTOTEHUHAIBbHON SHEPTUM MPHU JIEUCTBUU
Ha TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.
6. CoxpaHeHHe SHEPTrUH MPY CBOOOTHOM MaICHHH.
PA3JIEJI 3 MoaekyasipHasi puzuka H TepMOIUHAMUKA. 26/0
Tema 1 OCHOBHBIE MOJOKEHUSI MOJIEKYIsIpHO-KHHEeTHUecKoi Teopun (MKT), ux onbiTHOE OK 1
OcHoBbI ob6ocuoBanue. J{uddysusa. bpoyHoBckoe nBrkeHne. XapakTep ABUKCHUS U 6 OK 2
MOJIEKYJISIPHO- | B3aiMOICMCTBUS YaCTHUIL BellecTBa. MoJenu CTpOeHHUs Ia30B, )KUAKOCTEN U TBEPABIX TEI U OK 3
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KHHETHYeCKoii | 00BhsICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeliell. Macca 1 pa3Mepsl MOJICKYIT OK 4
TeopHH. (atomoB). KonnuectBo BemectBa. [loctosinnas ABorajipo. TemioBoe paBHOBECHE. OK'5
Temmnepatypa u ciocoOsl €€ u3mepenus. Lllkana temnepatyp Llenscus. Monens OK 6
uneanpHoro raza B MKT: yacTuuel rasza ABHKyTCS XaOTUYECKH U HE B3aUMOAECHCTBYIOT OK 7
Ipyr ¢ npyrom. ['azoBble 3akoHbl. YpaBHeHuEe Menaeneea—Knanelipona. AGcostoTHas OK 8
TemiiepaTypa (1kana remnepatyp Kenbsuna). 3akon lanerona. M3onpouecch B OK9
UJIcaJIbHOM ra3e ¢ OCTOSHHBIM KOJMYECTBOM BellecTBa. [ padudeckoe npeacTaBieHue K 2.1
U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa. CBsA3b MEXK/y J1aBIIEHUEM U CPEIHEH
KMHETUYECKOW SHEPrUeH MOCTYyNaTEIbHOIO TEIUIOBOTO IBMKEHUS MOJIEKYJT UAEATIBbHOTO
ra3a (ocaoBHoe ypaBHeHHue MKT uzaeanbproro raza). Csizb a0CONIOTHOM TeMITEpaTypPhl
TEPMOJIMHAMHUYECKON CUCTEMBI CO CPENHEN KHHETUYECKOU IHEPTUEH ITOCTYNATEIbHOTO
TEIIOBOI'O IBUXKCHUS €€ YaCTHII.
JdemoHcTpanumn
1. Buneoposuk ¢ 3auchI0 peanbHOro OpOyHOBCKOTO JIBHIKEHHS.
2. ubdy3us KuIKOCTEH.
3. [IpuTskenne MONeKy.
4. Moaenu KpuCTalLIMYECKUX PELIETOK.
5. Habmroienue u ucciaeoBaHue U30MpOIIECCOB.
Tema 2. Tepmonunamuueckas (TJl) cucrema. 3amanue BHETHUX ycinoBuit s Tl cucTeMbl. OK 1
Tepmoaunamuka BremrHue W BHyTpeHHHE napamerpsbl. [lapamerpsr Tl cucteMbl Kak cpeHHMe 3HAYCHUS OK 2
TenmoBrie | gemuyKMH, OMMCHIBAIOIIMX €€ HAa MHKPOCKONMMYECKOM ypoBHe. HyneBoe Hawaio OK 3
MAIIAHEI tepmoauHaMuku. CamornpousBosibHasi penakcauus TJ[  cucremMbl K TEIIOBOMY OK 4
paBHOBEeCHIO. Mojenp HMACAIBHOIO rasa B TEPMOJMHAMUKE — CHCTEMA YPaBHCHUM: OK 5
ypaBHeHue Knanelipona—MeneneeBa U BbIpaXEHUE JJI1 BHYTPEHHEW SHEPTUU. Y CIIOBUS OK 6
NPUMEHAMOCTH STOH MOJENNA: HU3Kas KOHLEHTPAalys YacTHU, BBICOKHE TEMIEPAaTypbl. OK 7
Brlpaxkenne 18 BHYTPEHHEHM  DHEPIMM  OJHOATOMHOTO  HMJICAIBHOTO  Tasa. OK 8
KBa3ucratnyeckue U HECTaTUYECKHUE MPOLECCHL. DJIEMEHTapHask padoTa B TEPMOJIHMHAMUKE. OK 9

Boluncienne pabotel mo rpaduky mponecca Ha pV-auarpamme. Temonepegada Kak
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croco0 W3MEHEHHs BHYTpeHHeW »sHeprum TJI cuctembl 0e3 coBepIIeHHS pPaOOTHI.
KoHBeknus, TemonpoBoOAHOCTh, U3nydeHne. KonnyecTBo TemnoThsl. TermioéMKOCTh Tena.
YnenpHas 1 MOJSIpHAs TEIUIOEMKOCTH BEIIECTBA. Y IEJbHAs TEILIOTA CrOpPaHUs TOIUIMBA.
Pacuér konumyecTtBa TemaoThl npu Temonepenaye. [lonstue o6 agmabaTHOM mpolecce.
[TepBbIil 3ak0OH TepMoaUHAaMHUKU. BHyTpeHHsst sHeprusd. KonumyecTBo TemnoTsl U padorta
KaK Mepbl U3MEHEHUs BHyTpeHHeN sHepruun T/l cucremsl. BTopoil 3aK0OH TEpMOAUHAMUKHI
JUIl PaBHOBECHBIX IIPOLIECCOB: 4YEpe3 3aJaHHOE paBHOBECHOE cocrosiHue T/l cucremsl
OpPOXOJUT €IMHCTBeHHass anuabara. AOcoiioTHas Ttemmeparypa. Bropolt 3akoH
TEPMOJMHAMUKU JUJII HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO INE€pelaTh TEIUIOTY OT
Oonee xonoaHOrO Tena k 6osnee Harperomy 6e3 komneHcauuu (Knaysuyc). Heobpatumoctsb
pUpoAHbIX mpoueccoB. IIpuHmuner gerictBus TermoBbix MamuH. KIIJ[. MakcumanbHOe
sHauenne KIIJI. Hukn KapHo. DKojgormdyeckue acrekTbl MCIOJIb30BAHUS TEIJIOBBIX
aBurartenen. TemioBoe 3arpa3HeHUEe OKPYIKAOIIEH CPEBI.

JemoHCcTpanumn

1. CpaBHEHME yIETBHBIX TEMIIOEMKOCTEN BEIIECTB.

2. CriocoObl U3MEHEHUSI BHYTPEHHEU SHEPTHUU.

3. UccnenoBanue annabaTHOTO IpolLecca.

4. KoMnbIOTEpHBIE MOJICJIM TEIJIOBBIX JBUTATEIEH

I[IK 2.1

Tema 3.
ArperarHbie
COCTOSTHMSI
BellecTBA.
dazoBble
nepexojsbl.

[TapooOpazoBanue u KoHAeHcalus. Micnapenue u kuneHue. Y neapHas TerioTa
napoo6Opa3oBanusi. HacellieHHbIe 1 HEHACHILIEHHBIE apbl. KauecTBeHHAst 3aBUCUMOCTD
IJIOTHOCTH U IaBJIEHUS HACBIIIEHHOIO Mapa OT TEMIIEPATYPhI, UX HE3aBUCUMOCTb OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT JABJICHUS B
KUIKOCTH. BraxkHocTh Bo3myxa. AOCONIOTHAS M OTHOCUTENbHAS BIAKHOCTh. TBEPIOE
teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAILIOB.
[TnaBnenue u KpucTam3auus. Y aenbHas Teriora miasienus. Cyomumanus.
Hedbopmanmu TBEpoTO Tena. Pactsokenne u cxatue. Casur. Moayne FOnra. [penen
ynpyrux nedopmanuii. TermmoBoe pacumperne KUAKOCTEH U TBEPIBIX Tel, 00bEMHOE U
JUHEWHOe. AHTapMOHHU3M TEIJIOBBIX KOJIEOAHUI YacTHI] BEIIECTBA KaK MPUIMHA

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK9
IIK 2.1
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TEIJIOBOTO pacUIMpeHHMs Tell (Ha Ka4eCTBEHHOM ypoBHE). [IpeoOpa3oBanue 3Hepruu B
¢da3oBbIX TIepexoax. Y paBHEHHE TEIIOBOTO Oananca. [loBepxHOCTHOE HATSKEHHE.
Koaddunuent noBepxnoctoro HaTspkeHus. Kanuiapusie sisnenus. [laBiaenue noa
VCKPHUBIIEHHON MOBEPXHOCTBIO HKUAKOCTH.
JdemoHcTpanuu
1. TennoBoe pacuinpeHue.
. Kunenue. Kunenne npyu noHM>K€HHOM JIaBJICHUU.
. I3MepeHune cuiibl TOBEPXHOCTHOTO HATSKEHHS.
. OnBITHI C MBUIBHBIMU TJIEHKAMM.
. CmauuBanue.
. Kanunnsipusie siBnexus.
. Mozen HEHBIOTOHOBCKOM KUIKOCTH.
. CnnocoObl u3MepeHus BIAKHOCTH.
. Bugsr nepopmarnmii.

O 0 1O\

Jlabopamopnasa paooma Ne 1 2
ITpoBepka 3akona boisi-Mapuorra.
Jlabopamopnaa padboma Ne 2 Ornpenenenue kKodh@uimeHTa MOBEPXHOCTHOTO 2
HATSKEHUS BOJBI.
Jlabopamopnaa paooma Ne 3 OrnpeneneHue KodQPuUIMEHTa JUHEHHOTO 2
paclMpeHus TBEPAOTO TeJa.
Pasnen 4 DJIeKTPOAUHAMHUKA 40/0
Tema 1. DIIeKTpU3alus Tell U €€ MPOSBICHUS. DIEKTPUUECKUH 3aps. J[Ba BUAa 3JIEKTPUUECKUX OK 1
DJIEKTPUECKOE| 3apg710B. [TpOBOIHNKH, JUNEKTPHKH H TIOYIPOBOIHUKH. DIIEMEHTAPHBIN ICKTPHYECKHIA OK 2
fnoJe. 3aps. 3aKOH COXpaHEHUs AJIEKTpUYECKoro 3apsaa. Bzaumoseiicteue 3apsaaoB. ToueuHbie 8 OK 3
3apsiapl. 3akoH KysioHa. Dnmektpuueckoe nosie. Ero neicTBue Ha 3IEKTPUYECKUE 3aPsiJibl. OK 4
Hanpsokéanocts  anexktpudeckoro mons. [lpoOubiit 3apsin. Jluaum HanpsxEHHOCTH OK'5
anekTpuyeckoro  monsd.  OmHopomHoe — anekrpuueckoe  mnozne.  [loTeHumanbHOCTh OK 6
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IEKTPOCTATUYECKOrO TMOJA. Pa3HOCTh moTeHmManoB W HanpsbkeHue. lloTenumanbHas
DHEPIUs 3apsAla B DJIEKTpocTaTudeckoM Imose. [loTeHmuman 37IeKTpoCcTaTU4ecKoro IOJs.
CBs3b HaANpPsHKEHHOCTH TOJIA M PA3HOCTH MOTEHIMAIOB JUISL AJIEKTPOCTATUYECKOTO ITOJIS
(KaKk OJHOPOJIHOTO, TaK M HEOAHOPOAHOro). [IpUHIMI Cyneprno3uIUu SIEKTPUUYECKUX
nosiet. Ilome Toueunoro 3apsima. Ilone paBHOMepHO 3apspkeHHOM cdepol. [lome
PaBHOMEpPHO 3apsbDKeHHOro 1o o00bémy mapa. [lone paBHOMEpHO 3apsKEHHOM
OeCcKOHEUHOM  IIOCKOCTU. KapTWHBI JUHUA  HANPSOKEHHOCTH OTHX TOJed W
SKBUIIOTEHLIHAIBHBIX OBEPXHOCTEN. [IpOBOJHUKHN B 3JIEKTPOCTATUUECKOM MOJIE. Y CIIOBUE
paBHOBECUsA 3apsfoB. JIMDJIEKTPUKH B IJIEKTPOCTATUYECKOM moJie. [luanexkrpuueckas
IIPOHULIAEMOCTD BEILIECTBA. Konnencarop. DneKTpOEMKOCTh KOH/JIEHCATOpa.
OneKTpoEMKOCTh IUIOCKOTO KOHJAeHcaropa. I[lapamenbHoe coelMHEHHE KOHIEHCATOPOB.
[TociienoBaTenbHOE COEIMHEHHE KOHAEHCATOPOB. DHEPrusl 3apsHDKEHHOIO KOHJEHCATOopa.
JIBr>KeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUECKOM IIOJIE.
JleMoHCTpanun

1. YcTpolcTBO M IPUHIUI AEHUCTBHS JIEKTPOMETPA.

2. DIIEKTPUYECKOE MOJIE 3apSKEHHBIX [IAPUKOB.

3. DIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

4. IIpOBOTHMKH B DJIEKTPUYECKOM ITOJIE.

5. DaeKTpocTaTU4YeCcKas 3alluTa.

6. YCTpOICTBO U I€MCTBUE KOHAEHCATOPA MOCTOSIHHOM U IEPEMEHHON EMKOCTHU

7. 3aBUCHMOCTb DJEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIAAY IUIACTHH,
pPACCTOSIHUS MEXAY HUMU U JUAIEKTPUYECKON NPOHUIIAEMOCTH.

OK 7
OK 8
OK 9
K 2.1

Tema 2.
IlocTOSsIHHBII
3JIEKTPHYECKUI
TOK.

Cuina Toka. ITocTOSTHHBIN TOK. Y CIIOBHS CYIIECTBOBAHUS MOCTOSIHHOTO DJIEKTPUUECKOT(
toka. Mcrounuku Toka. Hanpspkenue U u 9JIC E. 3akon Oma 115 yyacTka emnu.
DIJIEKTPUYECKOE COMPOTUBIIEHUE. 3ABUCUMOCTb COMPOTUBJIEHHS OJHOPOIHOTO MTPOBOIHHUKA
OT €ro JUIMHBI U TUIOLIAJN ONIEPEYHOr0 CEYEHHUS. Y IETbHOE CONPOTUBIICHUE BEILIECTBA.
[TocnmenoBarenpHOE, MapaLIEIbHOE, CMEIIAHHOE COCIMHEHUE TPOBOAHUKOB. Pacuér

pa3BeTBIEHHBIX eKTpuueckux uenei. [lpasuna Kupxroda. Pabora 3ekTpruueckoro Toka.

OK 1
OK 2
OK3
OK 4
OK 5
OK 6
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3akoH JIxxoynsa — JleHna. MOIHOCTB 2JIEKTPUYECKOTO TOKA. TerioBasi MOIHOCTb, OK7
BbLAeisieMast Ha pesuctrope. DJ1C u BHyTpeHHEe CONTPOTUBIIEHUE HCTOYHHUKA TOKA. 3aKOH OM OK 8
JUIS1 IOJTHOM (3aMKHYTOM ) 3lIEKTpUUYecKoi 1ienu. MomHocTh ucTouHuKa Toka. Kopotkoe OK 9
3ambikanue. KongeHcaTop B 1enu NOCTOSHHOTO TOKa. [IK 2.1
JdemoHcTpanuu
1. I3MepeHne cuiibl TOKA U HAIPSIKEHUS.
2. UccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA OT CONPOTHUBIICHHMS IIPY TOCTOSTHHOM
HaIPSHKCHUMU.
3. IIpsamoe uzmepenue D/IC. KopoTkoe 3aMbIkaHHE raJlbBaHUYECKOTO MIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHMUS.
4. UccnenoBaHue pa3HOCTH IMOTEHIIMATIOB MEXy MOJIOCAMH HCTOYHUKA TOKA OT CHJIBI
TOKA B LICIIH.
Tema 3.3. DJIEKTpUYECKas MMPOBOAUMOCTD PA3JINYHBIX BEIIECTB. DJIEKTPOHHAS IPOBOJAUMOCTH
Toxn B TBEPIABIX METAJUIOB. 3aBUCUMOCTH CONPOTHBIICHUS METAUIOB OT TeMIEpaTyphl.
PASTIHBIX | Cp X IPOBOAMMOCTE. DNEKTPHUECKUH TOK B BaKyyMe. CBOMCTBA JNEKTPOHHBIX MYUKOB. OK1
cpena. [TonynpoBoguuku. CoOCTBEHHass M MpPUMECHAs MNPOBOJUMOCTh MOJYHPOBOIHUKOB. OK2
CpoiictBa p — n-niepexona. [lonynpoBOJHUKOBBIE TPUOOPHI. DJIEKTPUYECKUM TOK B OK3
JNEKTPONIUTAX. DJEKTPOJUTHYECKAas IHUCCOLMAIUsA. OJNEKTponu3. 3akoHbl Papanes s OK4
ANEKTPOIN3a. DJIEKTPUYECKUN TOK B ra3ax. CaMOCTOSATENBHBIA W HECAMOCTOSITEIbHBINA OK'5
paspsil. PaznuyHble THUIIBI CAMOCTOSATENBHOTO paspsiaa. Moisnus. [1nazma. OK 6
JdeMoHcTpanuu OK'7
1. 3aBUCHMOCTB CONPOTUBIIEHUS METAJNIOB OT TEMIIEPATYPBHI. OK 8
2. IIpoBOIUMOCTD 3JIEKTPOIUTOB. OK 9
3. 3akonsl 3nekTponuza dapajes. 1K 2.1
4. ckpoBoli pa3psax v MPOBOAUMOCTB BO3AyXa.
5. OgQHOCTOPOHHSISI MPOBOJUMOCTD TUOAA.
Tema 4. BzaumopencTBue TOCTOSTHHBIX MAarHUTOB W MPOBOJHUKOB C TOKOM. MarHutHoe OK 1
MaruutHoe nosie) rjose. Bektop MarauTHOM MHAYKIMU. [IpUHIMT CyNIepIO3UIIMKM MATHUTHBIX ToJIeH. JInHuN OK?2
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MarHMTHOM WHIYKUHUH. MarHuTHOE MoJie MPOBOJAHUKA C TOKOM (MPSAMOTrO MPOBOJHUKA, OK 3
KaTylIKUd U KpyroBoro Butka). OneiT Opcrena. Cuiia Amnepa, €€ HanpaBiieHUEe U MOYJIb. OK 4
Cuna JlopeHna, e€ HampaBlieHWE W MOAYJb. JIBMKEHHE 3apsHKEHHOM YacTULbI B OK 5
OJIHOPOJAHOM MarHuTHOM mnoJje. Pabora cunel Jlopenna. MarHuTHoe 1ojie B BEIIECTRBE. OK 6
deppOMarHeTUKy, napa- 1 1MaMarHeTUKU OK 7
JdemoHcTpanuu OK 8
1. KapTtuHa nuHUN WHAYKIIMA MAarHUTHOTO IOJIS MOJOCOBOTO U MOJKOBOOOPA3HOTO OK 9
MIOCTOSIHHBIX MarHuTOB. K 2.1
2. KapTvHa NMHUKA MarHUTHOM MHAYKUWU MOJI JJIMHHOTO MPSMOro MPOBOAHUKA U
3aMKHYTOI'0O KOJIBLIEBOIO MPOBOAHUKA, KATYLIKH C TOKOM.
3. Cuna Amnepa.
4. HabtoieHue IBM)KEHUS Iy4YKa JIEKTPOHOB B MAarHUTHOM IIOJI€.
5. IlpuHUMI IEHCTBUS AIEKTPOU3MEPHUTEIHLHOTO MpUOOpa MAarHUTOAIEKTPUIECKON
CUCTEMBI.
Tema 5. SIBiieHUE DJIEKTPOMAarHUTHOW MHAYKUMH. [IOTOK BekTOpa MarHMTHOW HMHAYKLIMH.
JnexTpomaruut DJIC  WHIYKIMH. 3aKOH  JJEKTpOMarHUTHOM  wHaykuun  @Dapanes. Buxpeoe OK1
Hasl MHAYKIMA | yiiekTpudeckoe mone. Tokm @Pyko. OJIC HMHAYKIIMM B NPOBOJHHKE, JABHKYLIEMCS OK 2
NOCTYNAaTeIbHO B OJHOPOAHOM MarHuTHOM mone. IlpaBuno Jlenuna. MHIyKTUBHOCTS. OK 3
Karymka WHAYKTUBHOCTH B LENU NOCTOSIHHOTO ToKa. fBineHune camoumHaykuuu. DJC OK4
CaMOMHIYKIIMU. DHEPrUsi MATHUTHOT'O NOJISI KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE TOJIE. OKS
JdeMoHcTpanuu OK 6
1. Habmronenue siBIICHUS ICKTPOMAarHUTHOM WHTYKITHH. OK7
2. MHccnepnoBanue 3aBucumoctn OJIC HHIOYKIMU OT CKOPOCTU HW3MEHEHHS OK 8
MarHuTHOTO MOTOKA. OK 9
K 2.1

3. IIpaBuiio Jlenna.
4. SIBneHne cCaMOMHAYKLIHH.

Jlabopamopnaa paooma Ne 4 Onpenenenne 3/JC 1 BHyTPEHHETO CONMPOTUBIICHUS
HMCTOYHUKA JICKTPUYECKON IHEPTUMU.
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Jaoopamopnaa padoma N5 OnpeneneHue  yAECIbHOIO  CONPOTHUBIICHUS

IPOBOTHUKA. 2
Jlabopamopnan paboma Ne6 OnpeneneHue TEMIEPATYPHOTO CONPOTUBIICHUS MEIH. 2
Jlabopamopnaa paboma Ne7 ViccienoBaHue 3aBUCUMOCTH MOIIHOCTH JIaMIIbI )
HAKAJIMBAHMsI OT HAMPSHKEHUS HA €€ 3aKUMax.
Pasznen 5 KosebaHus u BOJHBI 36/0
Tema 1. Konebarenbnast cucrema. CBobOomHble KojieOaHus. ['apMoHHMUYEecKHE KOJeOaHUSI.
Mexann4eckue | Kypematuyeckoe M JMHAMHMYECKOE OIMCAHHE. DHEPreTHYecKoe OmucaHue (3aKoH
KoJIe0aHUs | coxpapeHHs MEXaHUYECKOi YHepruu). BEIBOA IMHAMHYECKOTO OIHCAHMS FAPMOHUYECKHX
KOJeOaHU U3 MX JSHEPTeTUYECKOr0 U KMHEMAaTHYECKOTO OMHCaHMsa. AMIUMTYAa U (a3a
koneOanuii. CBs3b aMIUIMTYIbI KOJEOAHWI WCXOIHOW BEIWYUHBI C aMIUIMTYyJaMu OK 1
Kojebanuii e€ ckopoctu M yckopeHus. Ilepmon m yacrora konebanuit. Ilepuon manbx OK 2
CBOOOJIHBIX KOJIeOaHUM MaTeMaThuueckoro masitHuka. [lepuos cBOOOAHBIX KoJsieOaHMIA OK 3
NPY>KUHHOTO MassTHUKA. [loHsSTHE 0 3aTyxaronmx Kojie0aHusX. BeIHYKIeHHBIC KOJICOaHN. OK 4
Pe3onanc. Pe3onancHas kpuBas. BimnsHue 3aTyxaHuss Ha BHJ PE30HAHCHOW KPHUBOMU. OK 5
ABTOKOICOaHUS 4 OK 6
JdeMoHcTpanuu OK 7
1. 3anuch K0IeOATEIHLHOTO JABMIKCHUS. OK 8
2. HalnroneHue HE3aBUCHUMOCTH IE€pUOJia MajbiX KoysieOaHM Tpy3a Ha HUTU OT OK 9
aAMIUTUTYIbI. K 2.1

3. UccnenoBanue kojiebaHUM rpy3a Ha MAacCHUBHOM MpPY>KUHE C LEIbI0 (POPMUPOBAHUS
MPEeICTaBICHUI 00 UIeaTbHON MO MPYKUHHOTO MasiTHUKA.

4. 3aKOH COXpaHEHHUs YHEPTUHU MPHU KOoIeOaHUIX Tpy3a Ha MIPYKUHE.

5. UccnenoBanrie BIHY)ACHHBIX KOJICOAHUIA.

6. Habmonenue pe3oHanca.
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Tema 2

DJIeKTPOMATrHUTHBIE

KoneGatenbublit koHTYp. CBOOOIHBIEC 3IEKTPOMArHUTHBIE KOJeOaHus B UACATEHOM
KosebareabHOM KoHType. @opmyna Tomcona. CBA3b aMIUIMTY/IbI 3apsiia KOHJIEHCATOPa C

Ko0JIe0aHus. o
aMIUTATY 10} CUJIBI TOKA B KOJIEOATETbHOM KOHTYpe. 3aKOH COXPAaHEHHUs YHEPTHH B
UiealIbHOM KOJieOaTeIbHOM KOHTYpe. 3aTyXalollue AIeKTPOMAarHuTHbIE KOJIeOaHusI.
BbIHy>XI€HHBIE 3JIEKTpOMarHuTHbie Kojebanus. [lepemennbiii TOk. MOIIHOCTh
IIEPEMEHHOT0 TOKa. AMIUIUTYJHOE U ACHCTBYIOIIEE 3HAYCHUE CUIIBI TOKA U HANPSHKEHUS
IPU pa3InyHON opMe 3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BpeMeHU. CHHYCOMIabHBIH OK 1
NIEPEMEHHBIN TOK. Pe3uCTOp, KOHIEHCATOP M KAaTylIKa UHAYKTUBHOCTH B LIETIH OK 2
CUHYCOUJAIBHOTO IIEPEMEHHOr0 TOKa. Pe3oHaHc TOKOB. Pe30HaHC HanpsiKEHU. OK 3
Uneanbubiii Tpanchopmarop. [IponsBoacTBo, nepenava u notTpedaeHue AIeKTPUIeCcKon OK 4
DHEPrur. DKOJOTHUECKHE PUCKH IPU IPOU3BOACTBE JIEKTpodHeprun. KynbsTypa OK 5
VICIIOJIB30BAHUS 3JIEKTPOIHEPIUU B IOBCEAHEBHOM KU3HU. 10 OK 6
JdemoncTpanuun OK 7
1. CB0OOHBIC PJICKTPOMArHUTHBIE KOJICOaHMS. OK 8
2. 3aBUCHUMOCTb YaCTOTHI CBOOOJHBIX KOJIEOAHHI OT MUHAYKTUBHOCTH U EMKOCTH OK 9
KOHTYpa. TIK 2.1
3. 'enepaTop He3aTyXaroUUX JIEKTPOMArHUTHBIX KOJICOaHUA.
4. Mozenp 31eKTpOMAarHUTHOTO TEHEPATOPA.
7. Pe3ncrop, KaTynmka MHAIYKTUBHOCTH U KOHAEHCATOP B LENU IEPEMEHHOTO TOKA.
8. Pe3oHaHC mpu NOCIEe10BaTENBHOM COEIMHEHNN PE3UCTOPA, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.
9. YcTpoicTBO M MIPUHILIMI ASUCTBUS TpaHcpopmaTopa.
10. Mojienb JIMHUU 2JIEKTPOIIEpEIayH.

Tema 3 Mexanunyeckue BOJIHBI, YCIOBUS UX pacupocTpaHeHus. [lonepeunbsie u npoaosbHbIe OK 1
Mexammeckue m | gy nppr [lepros, CKOPOCTh PACIPOCTPAHEHHS M JUIMHA BOJHBL CBOMCTBA MEXaHHYECKHX OK 2
zzil:zfmammme BOJIH: OTpa)KeHUe, mperomiieHue, narepdeperuus u audpaxmus. 3sByk. CKOpoCTh 3ByKa. 4 OK 3

['poMkocTh 3Byka. Beicotra ToHa. TemOp 3Byka. IllymoBoe 3arpsisHeHHE OKpy>Karomiei OK 4
cpeapl. OJIEKTPOMATHUTHBIE BOJIHBL. YCIOBHUSL M3JYyYEHHUS JJIEKTPOMArHUTHBIX BOJIH. OK'5
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B3aumuas opuenrtauus BexktopoB E, B, v B anekrpomarHuTHoil BosiHe. CBOMCTBa
AIIEKTPOMATHUTHBIX BOJH: OTPa)KEHUE, MPEIOMIICHHE, MOJSpu3aius, WHTepPepeHus u
audpakius. [kana 37eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 31eKTPOMarHUTHBIX BOJH B
TexHuke u ObiTy. [lpuHUUMIBI paguocBA3M W TeneBuAeHUs. Paguosiokanus.
DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPELBI.

JdemMoHcTpanuu

1. O6pa3zoBaHue U pacIpOCTPAHEHUE TIONIEPEUHBIX U MPOAOIbHBIX BOJIH.

2. KoneOmromieecst T€10 KaKk HICTOYHUK 3BYKa.

3. HabmroieHue oTpakeHus U MpeoMIIEHUSI MEXaHUYECKHUX BOJIH.

4. AxycTUuYecKuil pe3oHaHcC.

8. HaOntoneHue cBsI3U TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJAOW U 4aCTOTOU
KoJIeOaHMil.

9. HccnenoBaHne CBOMCTB JJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpaxius, THTephepeHIHsL.

OK 6
OK 7
OK 8
OK9
K 2.1

Tema 4
OnrTuka

IIpsimonuHeliHOE paclpoCTpaHeHUWE CBeTa B OJHOpoaHOU cpexpe. Jlyud csera.
Toueunblii UCTOUHUK cBeTa. OTpakeHUE cBeTa. 3aKOHBI OTpakeHus: cBeta. [locTpoenue
n300pakeHuid B miaockoM 3epkaie. Chepuueckue 3epkana. [Ipenomienue cBera. 3aKOHbI
npeioMyiIeHusl cBeTa. AOCOMIOTHBIA MOKa3aTednb mnpesomiaeHus. OTHOCHTENbHbBIN
1I0Ka3aresp npenomiieHus. [I0CTOSHCTBO 4acTOThI CBETAa U COOTHOLIEHUE JUIMH BOJIH IIPU
IIEPEX0J€ MOHOXPOMATUYECKOIO CBETA 4Yepe3 I'PaHMIly pasleiia ABYX ONTHYECKUX CPEI.
Xon nydeit B mpusme. ucnepcus cBera. ClnoxkHbll coctaB Oemnoro ceera. LIser. [TomHoe
BHYTpEHHee oOTpaxeHue. [IpenenbHbld yrosl IIOJHOTO BHYTPEHHETO OTPAKECHUS.
CoOupatome U pacceuBarolue JuH3bl. ToHkas JsuH3a. DOKyCHOE paccTOsSHUE U
ONTHUYECKass cujla TOHKOW JIMH3bl. 3aBUCUMOCTb (DOKYCHOTO pACCTOSIHUS TOHKOI
cepuuecKkoil JUH3bI OT €€ T€OMETPUU M OTHOCUTEIBHOIO IOKA3aTeNsl MPEIOMIICHUS.
dopMyiia TOHKOM JIMH3BL. Y BEJIMYEHHE, NaBAEMOE JIMH30M. X0/ JIy4a, POUIEAIIETO JINH3Y
10JI TPOU3BOJIBHBIM YIJIOM K €€ rJaBHOM onTudeckoil ocu. IlocTpoenne n3oOpaxeHui
TOYKM M OTpe3Ka MpsSMOW B COOMpAIOLIMX M PACCEMBAIOLIMX JIMH3aX M HUX CHCTEMax.

10

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK9
K 2.1
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OnTuueckue npuoOopel. Pazpemraromas crnocoOHocTh. ['Ma3 kak onThyYecKkass CUCTEMA.
[Ipenensl MpUMEHUMOCTH TeOMeTpuuecKoil onTuku. BomnoBas onrtuka. MuTepdepenmus
cBera. KorepeHTHbIE MCTOYHUKH. Y CIIOBHUS HAOJIOJEHHS MAaKCUMYMOB U MHUHHMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT JIByX KOIEPEHTHBIX HCTOYHUKOB. [Ipumepsl
KJIACCUYECKUX MHTep(epeHUnoHHbIX cxeM. Hudpakuus ceera. JudpakuuonHas pemeTka.
VYcaoBue HaOMIOAEHUS TIaBHBIX MaKCUMYyMOB MpPU MaJeHUM MOHOXPOMATHYECKOTO CBETa
Ha nudpakurnoHHyto pemérky. [lonaspusanms ceera.

JdeMoHcTpanuu

1. 3akoHBI OTpaKeHUs CBETA.
. UccnenoBanue rpesoMIIeHUs CBETA.
. HaGnronenue nomHoro BHyTpeHHETO OTpakeHusi. Mojieib CBETOBOIA.
. UccnenoBanue xoaa CBETOBBIX IIyYKOB YEPE3 IJIOCKONAPAUIEIBHYIO IIIACTHHY.
. UccnenoBanue cBOMCTB N300paKEHUI B TMH3AX.
. Monenn MUKpOCKoOTa, TEJIECKOIIA.
. Habmoienne 1iBeTOB TOHKUX MJIEHOK.
. Habmonenue nudpakiinoHHOTO CrieKTpa.
. Habmonenue aucnepcuu cBeTa.

O 00 31O DN =~ LN

Jlabopamopnasa paboma Ne8
Onpenenenre yCKOpeHusi cBOOOIHOTO Ma/ICHUsI MATEMAaTHUYE€CKOT0 MasiTHUKA.

Jlabopamopnasa paboma Ne 9
Omnpenenenne kKodpduireHTa TpPeJIOMIICHHS CTEKJIA.

Jlabopamopnasa paboma Nel(0
OnpeneneHue TIIaBHOTO (POKYCHOTO PacCTOSHUS M ONTHYCCKOMN CHIIBI JTUH3BI.

Jlabopamopnasa paboma Nel 1
OnpeneneHue JJIMHBI CBETOBOM BOJIHBI C MOMOIIbIO AUGPAKIMOHHON PEIIETKH.

Pa3zngen 6

OcCHOBBI CHIENUATBHON TEOPHUH OTHOCUTEIHLHOCTH.

2/0

Tema 1.

I'panuLibl IPUMEHUMOCTH KJIACCUYECKOM MeXaHuKu. IlocTyiarsl cienuanbHON TEOpun

OK 1
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OcHoBeI oTHOcuTenbHOCTH. [IpocTpancTBeHHO-BpeMeHHOM nHTepBai. [IpeodpazoBanus Jlopenia. OK 2
ClenHaNIbHOH | VciioBre MPUUUHHOCTH. OTHOCUTEIHHOCTH OJJHOBPEMEHHOCTH. 3aMeUICHUE BPEMEHH U OK3
Teopuu COKpAIllEHHE JUTMHBI. DHEPTUsl U UMITYJIbC PESITUBUCTCKON YacTHIlbl. CBSI3b MAaCChI C OK 4
OTHOCHTEJIBHOCTY SHEprUeld U UMITYJIbCOM PEITUBUCTCKON YaCTUIIBl. DHEPTHS TTOKOSI. OK'5
OK 6
OK 7
OK 8
OK9
IK 2.1
Paznea 7. KBanToBas ¢pusuka 10/0
Tema 7.1. PaBHOBECHOE TEIIIOBOE M3ITy4YCHHE (M3ITydeHUE aOCOTIOTHO YEPHOTO Tela). 3aKOH
Kopnycxyaspuo- | o\ ronennst Buna. [nnoresa M. [lianka o kBaHTax. MOTOHBL. DHEPIHS U UMITYJIbC HOTOHA.
BOJTHOBOH AyaJIU3M o o
dotorpdext. OnpiThl A. I'. CroneroBa. 3akoHbl hoTodddexTa. YpaBHeHHE DUHINTEHHA 1S OK 1
dbotoaddexra. «Kpacnas rpanuna» gorodrddekra. J[apneHnue cBera (B 4aCTHOCTH, TaBICHUE OK 2
CBeTa Ha a0COJIOTHO MOTJIOLIAIOUIYI0 U A0COIIOTHO OTPaXKAIOIIYIO MOBEPXHOCTD). ONbITHI OK 3
I1. H. Jle6enena. BoHoBble cBoiicTBa yacTuil. Bonnsl ge bpoiins. Jlnuna Bonnb ae bpoiins OK 4
U pa3Mepbl 00JIaCTH JIOKAIU3AIIUH JIBIDKYIIEHCS 9acTUIbl. KopmycKyIsIpHO-BOJHOBOM OK 5
nyanu3M. Judpakuuns snekTpoHOB Ha KpucTauiax. Crnenuduka u3MepeHHii B MUKPOMUDE. 4 OK 6
CootHomenus HeonpeaenéHHocrei ['eitzendepra. OK 7
JdeMoHcTpanuu OK 8
1. ®oTtord ekt Ha yCTaHOBKE C IIMHKOBOM TJIACTUHOM. gi g |

2. UccnenoBanue 3akOHOB BHEIIHET0 GoTorddexTa.
3. UccnenoBanue 3aBUCUIMOCTH COITPOTUBIICHHUS MTOTYITPOBOAHUKOB OT OCBEIIEHHOCTH.
4. Ceeroauo.

5. Conneunast Oarapes
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Tema 7.2. OnbITHI MO UCCIIEIOBAHUIO CTpoeHus atroMa. [Inanerapuas mozaens atoma Pezepdopa. OK1
®usuka aToma. | [Toctynarsl bopa. Msnyuenne u mornomenne GOTOHOB TIPH EPEXOE ATOMA C OJHOTO OK 2
YPOBHS SHEPIUH Ha Apyrou. Buabl cnekTpoB. CIIEKTp YPOBHEH dHEPIUU aTOMa BOJOPOIA. OK 3
CnoHTaHHOE U BBIHYKJICHHOE U3JIy4eHHe cBeta. Jlazep. OK 4
JdemoHcTpanumn 5 OK 5
1. Monens onsiTa Pezepdopra. OK 6
2. Habmroaenue TuHeHYaThIX CIIEKTPOB. OK 7
OK 8
OK 9
K 2.1
Tema 7.3. Hyxknonnast mogens siapa I'eitzenbepra — VBanenko. 3apsiy sapa. MaccoBoe 4uciio
Pusnka anpa. M3orombl. PamnoakTtuBHOCTH. Aunbda-pacnan. OJIEKTPOHHBIM M TO3UTPOHHBIN OK1
Ha:;gfeo“r:a’;il:jx Oerapacnan. ['amma-uznydeHue. 3akOH paJMOAKTUBHOTO pacmaaa. PaanoakTHBHBIE 8§ g
qacTHIL U30TOIbI B Iipupoe. CBOMCTBAa MOHU3UPYIOLIETO U3NyueHusl. BinsiHue pagnoakTUBHOCTH OK 4
Ha JKMBbIe OopraHu3mbl. EctecTBeHHBI (oH u3nmydenus. Jlo3umeTpus. DHEprusi CBA3U
HYKJIOHOB B siipe. SnepHbie cuibl. Jledekt mMaccwl sigpa. SAnepusie peakuuu. [lenenue u 4 OK'S
cuHTe3 snep. AnepHeie peaktopsl. [IpoOnembl ynpaBisieMoro TEpMOSAEPHOIO CHUHTE3A. OK6
DKOJIOTUYECKUE ACTHEKThl PAa3BUTHUSL SIACPHOM SHEPreTUKU. MeTOoapl perucTpauud u OK'7
WCCIIEJOBAHUS DJIEMEHTApPHBIX 4YacTUll. DyHIaMEHTaJbHBbIE B3aUMOJECHUCTBUSA. bBapuOHBIL, OK 8
Me30HbI U sentoHsl. [IpeacraBnenne o CranaaptHoil moaenu. KBapk-riatooHHas MOJEb OK9
anpoHoB. ®usuka 3a npenenamu CraHgapTHOM moxaenu. T€MmHas Marepuss M TEMHas K 2.1
sHeprus. EnuHcTBO u3nyeckoi KapTUHBI MHpA.
Pa3pnen 8. JIeMeHThl ACTPOHOMHUHM U ACTPOPHU3UKH. 24/0
Dranbl pa3BUTHS aCTPOHOMHUH. [IpUKIagHOE U1 MUPOBO33PEHUECKOE 3HAUCHUE OK 1
acTpoHOMUU. [[puMEHUMOCTD 3aKOHOB (DU3HUKHU IJII OOBSICHEHUSI TPUPOBI KOCMUYECKHUX 22 OK 2
00BEKTOB. OK 3
Metobl aCTpOHOMHUYECKUX UccaeqoBaHuil. COBpEMEHHbIE ONTUYECKUE TEIECKOIIBI, OK 4
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PaaMOTENECKOIbI, BHEATMOC(EpHasi aCTPOHOMMUSL.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue 3BE3/1b1, TUIAHETHI, NX BUIAUMOE JBHKCHUE.

ConHeuHas cucreMa.

Comnuue. Conaeunasi akTUBHOCTb. MIcTouHuK 3Heprun CosHIA U 3BE3I.

3BE3/1bI, X OCHOBHBIE XAPAKTEPUCTUKH. J[MarpaMma «CeKTpajabHbIN KJIace —
CBETUMOCTB». 3BE3/1bI IJIABHOM MOCIE0BATEILHOCTH. 3ABUCUMOCTh «Macca —
CBETHMOCTb» JJIs 3BE3] [JIABHOW MOCIE0BAaTENbHOCTH. BHYTpeHHEE CTPOEHUE 3BE3 L.
CoBpeMeHHbBIE IPEACTABIEHUS O TPOUCXOKIECHUH U 3BoJIFoMK CoJIHIIA U 3BE31. DTarbl
JKU3HHU 3BE3.

Mineunsiii [Tyt — Hama [Nanaktuka. [Tonoxxenue u nuxkenue CoiiHia B ['amakTuke.
Tunsl ranakTuk. Pagroranaktuky u kBazapsl. YEpHBIE ABIPHI B siApax AJIAKTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06:ma. Pazberanue ramaktuk. Teopus
bosproro B3peiBa. PennkToBOE M3IIydYEeHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHH.

OK 5
OK 6
OK 7
OK 8
OK9
K 2.1

Jlabopamopnasa paboma Ne 12 N3yuenus 3BE31HOTO HEeOa C MOMOIIBIO MOABUAKHOMN

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, OCHaIlEeHHas
obopydosanuem: pabodyee MecTo npenoganaress, 30 paboynx MecT g 00yJaroImmxcs,
JEMOHCTPALIMOHHBINA CTOJ, MmexHuueckue cpeocmea oOydeHus: KOMIBIOTEP, MPOCKTOP.
JlabopaHTCcKass KOMHATa OCHAIlleHHas O0OpyJoBaHUEM: MeOenb NS pa3MElIeHHs u
XpaHEeHHUs] Y4YyeOHOW JuTepaTypbl M HarsiAHOrO Marepuana (oOopyAoBaHUE s
JEMOHCTPAIlUA OTBITOB M 3aKOHOB, KOMIUICKTHI y4Ye€OHBIX TaOJUWIl, TIUIAKATHI
(«®Pusnyueckre BEJIMYMHBI M (PYHJIaMEHTAJbHBIE KOHCTAHTBI», «MexayHapoaHas
cucrema emunul, CW», «llepuogmueckas cucrema Xumudeckux snaemeHToB [ .

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

3.2. Hugpopmayuonnoe obecneuenue peanuzayuu npozpammot yueodHou
JTUCIUTUTUHBI.
3.2.1. OcHOBHBIE IT€YaTHBIE U INEKTPOHHBIE U3/IaHHUS.

®wusuka. B 2 gactax. YU.1 : yuebnoe mocodue / I1. O. Kpacnos, O. A. Kynpsisuesa,
O. 10. Mapkoga, E. 0. FOmkoBa. — KpacHosipck : CuOUpcKHil rocy1apcTBEHHBIN
YHUBEPCUTET HAYKU U TEXHOJIOTMK NMeHH akanemuka M. @. Pemernesa, 2020 — 136
c. — Texkcr : anmekTpoHHbI //DnekTpoHHo-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-O0nbmnoTeuHas cucrema IPR BOOKS : [caiit]. —
URL:https://www.iprbookshop.ru/92191.html

3.2.2. JIonoJHUTEIbHbIC 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
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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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