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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN MPOT'PAMMBI YYEFHOHN
JAUCHUIIVIMHBI «®U3UKA»
1.1. MECTO YYEBHOM JUCIUILIVHBI B YYEEHOM ILJIAHE

VYuebnas nucuurunaa I1/1.02. dusuka pa3paborana Ha OCHOBE TpeOOBaHUH,
cootBercTBYIOIMX PI'OC COO, ®I'OC CIIO no cneunuanbHoctu CIIO 15.02.14
OcHawenue  cpedcmeamu  A8MOMAMU3AYUU — MEXHOJLOSUYECKUX — NpOYeccos U
npouzeoocmse  (no  ompacisim) W TOJIOXKEHUH  (enepalbHOM  OCHOBHOMU
obmeoOpazoBarensHoil porpammbel COO (manee — ®OIT COO), a Takxke ¢ y4eToMm
nosyyaeMmon crienuansaoctu CIIO.

B cootBerctBumn ¢ ®I'OC COO yuebOnas nucuuminda [1J[.02. dusuka BXoaAUT B

npeaMeTHy0 o001acth «EcTecTBEHHbIE HayKW» U SBJISIETCS 00S3aTeNIbHOM NSt

nuzyuenus. YueOnas aucuurinna [1J1.02. duzuka nzyyaercst Ha yriayOJIeHHOM YPOBHE.
Pabouas mporpamma o0O1eo6pa3zoBaTebHON YUEOHOM TUCITUTIIIMHEI

I1/1.02. ®wuszuka 4BISETCS COCTABHOM  YaCThIO  IMPOTPAMMHO-METOAMYECKOTO

conpoBoxsienus OIl CIIO na 6a3ze OCHOBHOTO 00IIEero 0Opa3oBaHUsl C MOJIYyYEHUEM

COO, peannzyemoii B [Tonutexnnueckom koiutemxe bI'TY.



1.2. PE3YJbTATHI OCBOEHUAYYEBHOM JUCHUILINHBI

N3yuenne yueOHol aucuurmiunbl «I1/1.02. @usuka» Ha ypoBHE CpeAHETO OOIIETO
o0pa30BaHus HAMPABIECHO Ha IOCTH)KEHHUE CIECTYIONINX HesIeH:
— (dopmMupoBaHUE HHTEpPECa W CTPEMJICHUS] OOYYalOIIUXCA K HAyYHOMY H3YUYEHHUIO
MIPUPOJIbI, PA3BUTHE UX UHTEIUICKTYJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEMN

— pa3BUTHE TMPEACTaBICHU O HAYYHOM METOJAE IO3HaHUS U (POPMUPOBAHUE
MCCIIEIOBATEIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJIICHUSIM;

— (opmupoBaHHE HAay4YHOTO MHPOBO33PEHHS Kak pe3yJbTaTa H3YUYCHHs OCHOB
CTPOCHMSI MaTepUH U (PyHAAMEHTATbHBIX 3aKOHOB (DU3HKHU;

— (¢dopmMUpOBaHHEC YMEHHH OOBSICHATH SIBJICHUS C MCIOJB30BaHHEM (DU3NUSCKUX
3HAHUH U HayYHBIX JI0KAa3aTEIbCTB;

— (¢dopMHUpOBaHUE TMPEJACTABICHUNW O pOMUM (PU3MKU IS Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH;

— pa3BUTHE TMPEJCTaBICHUN O BO3MOXKHBIX cdepax Oyayuier npodeccuoHalIbHON
JESTEIbHOCTH, CBSI3aHHBIX C (PU3UKOI, MOATOTOBKA K JaJbHEHIIEMY 00YYEHHIO B 3TOM
HaIlpaBJICHUM.

JlocTrkeHue 3Tux 1eseid obecrieunBaeTcsl PelieHUeM CIEAYIOMMX 3a1a4 B
npouecce uzyudeHus: yueOHoi nucuuruubl «I1/1.02. duszuka» Ha ypoBHE CpeaHEro
oO1ero oOpa3oBaHUs:

— TMpUOOpEeTEeHHE CUCTEMbl 3HAaHUW 00 O0mMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSX, BKIIOYAs MEXAHUKY, MOJEKYISPHYIO (DU3UKY, JIEKTPOJUHAMUKY,
KBaHTOBYIO (PM3HKY U 3JIEMEHTHI aCTPOPUUKHU;

— (dopMuUpoBaHHE YMEHUU NPUMEHSATH TEOPETUUECKUE 3HAHUS JUIsI OOBSICHEHUS
bu3MYeCcKUX SBJICHUN B TPUPOJIC W JJISI TPUHITUS TPAKTHUECKUX PEIICHUN B
MMOBCEJHEBHOM KU3HU;

— OCBOEHHE CIIOCOOOB pEIIeHUs PA3IMYHBIX 337a4 C SIBHO 3aJaHHOM (PU3MUYECKOU
MOJIEJIbIO, 33/1a4, OIPAa3yMEBAIOIIUX CAMOCTOSTENBHOE CO3/JaHne (DU3NUECKON MOJIENH,
aJIeKBaTHOM YCIIOBHUSIM 3a/1auy, B TOM YHMCJIE 33]]a4 UHKEHEPHOT0 XapaKkTepa;

— MOHMMaHHE (PU3MUYECKUX OCHOB M MPHUHIIUIIOB JACUCTBUA TEXHUUYECKUX YCTPOMICTB H
TEXHOJIOTUYECKHX MTPOLIECCOB, UX BIMSIHUS HA OKPYKAIOLIYIO CPENy;

— OBJIaJIEHUE METOJaMH CAMOCTOSATEIBHOIO IJIAHUPOBAHUS U MPOBENEHUS (PU3HMUECKUX
HKCIEPUMEHTOB,  aHajiW3a M  HUHTepIpeTauud  UHPOpMAIUH,  OMNpPEICIICHUs
JIOCTOBEPHOCTH NOJIyYEHHOI'O pe3yJIbTATa;

— CO3JaHUE€ YCIOBHM JUISI Pa3BUTHUS YMEHHUM MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOM JESITENIbHOCTH; pa3BUTHE UHTepeca K cdepam mpodecCHOHATEHON
JEATEeIIbHOCTH, CBSI3aHHOM C (DM3UKOM.



B pamkax ocBoeHHS TMporpamMMbl y4eOHOW AUCIUIUIMHBI Y OOYYaromuxcs
bopMHPYIOTCS 001IIHEe KOMIIETEHIMH:

Kon HaumeHoBaHue 00IIMX KOMIIeTeH M
OK'1 Bre16upath crocoObl peienus 3a1ad npodeccuoHaIbHON esATeIbHOCTH,
IPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM
OK 2 Hcnonp30BaTe  COBPEMEHHBIE  CPEACTBA  IIOMCKA, aHAIA3A U
UMHTEpHpeTaluud HHPOpPMALMH U HH(DOPMAIMOHHBIE TEXHOJIOTMH IS
BBINIOJIHEHHUS 33/1a4 TPO(PECCUOHATIbHOM IESITEIbHOCTH
OK 3 [1nanupoBath U peanu3oBbIBaTh COOCTBEHHOE MPOPECCHOHATIBHOE U
JUYHOCTHOE Pa3BUTUE MPEANPUHUMATEIBCKYIO IEATETbHOCTh B
npodeccruoHanbHoOl cdepe, UCTI0Ib30BaTh 3HAHUS 110 (PUHAHCOBOM
I'PAMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYAIUsIX
OK 4 D} heKTHBHO B3aUMOJICHCTBOBATh M pabOTaTh B KOJJIEKTUBE U KOMaH/IE
OK 5 OcCy1IeCTBIIATh YCTHYIO U MUCbMEHHYI0 KOMMYHUKALIMIO Ha
roCcyJapCTBEHHOM s3bIKe Poccuiickon denepanuu ¢ yueTom
0COOEHHOCTEM COLMAIbHOrO M KYJIBTYPHOTO KOHTEKCTa
OK 6 IIposABAATH IpaXkIaHCKO-ITATPUOTUYECKYIO ITO3ULIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEJEHUE HA OCHOBE TPAJAUIIMOHHBIX 00I1I€YEI0BEUYECKIX
LEHHOCTEH, B TOM YHUCJIE C YYETOM rapMOHHU3AIMN MEKHAIIMOHATIBHBIX U
MEKPETUTHO3HBIX OTHOLIEHUW, TPUMEHSTh CTaHIapPThI
AHTUKOPPYILMOHHOTO MOBEICHUS
OK 7 ConelicTBOBaTh COXPAHEHUIO OKPYIKAIOIIEH Cpeabl,
pecypcocOepexeH 0, MPUMEHATh 3HaHUS 00 U3MEHEHUH KJIMMaTa,
MPUHITUITEI OEPEKITMBOTO MTPOU3BOACTBA, dPHEKTHBHO JIEHCTBOBATH B
YpEe3BbIYAMHbBIX CUTYALUsIX
OK 8 Hcnonb3oBaTh cpeAacTBa (PU3MYECKOW KyJIbTYpbl JJIsi COXPAHEHUS U
YKpEIUIEHUs 3JI0pPOBbsl B Ipoliecce NpodhecCuOHANbHOU EATETbHOCTH U
nojJiep>kKaHusi HE0OOXO0IMMOT0 YPOBHSI (PU3UYECKON MOATOTOBJIEHHOCTH
OK 9 [Tonb3oBaThCs MpoPecCHOHATILHON JOKYMEHTAIMeH Ha
rOCYJJAPCTBEHHOM M MHOCTPAHHOM SI3bIKaX.

1 Mpo(ecCHOHATbHbIE KOMIIETEHIMH:

Kox HaumeHoBaHMe BHI0B 1€ATEJILHOCTH H NPO(eCCHOHATBHBIX KOMIIETEH NI
B/l 2 OcymiecTBasATh COOPKY U arpoOaIuio Mojiesel 3J1IEMEHTOB CUCTEM
ABTOMATH3AlLIUU C YUYETOM CIEHU(PUKH TEXHOJOTHUECKUX ITPOIIECCOB
IIK 2.1 | OcymiecTBasTh BBIOOP 000PY/I0BaHMS U DJIIEMEHTHON 0a3bl CUCTEM
aBTOMaTHU3allUi B COOTBETCTBUU C 33aJlaHUEM U TPeOOBAHUEM
pa3pabOTaHHON TEXHUYECKOU JOKYMEHTAIIUU Ha MOJIEIh 3JIEMEHTOB
CUCTEM aBTOMAaTH3allUU




Komnerenuun, cpopmupoBaHHble 00YyYaIOMIUMUCS NPU H3YyUYEHUU TUCHUIUIUHBI
obmeobpazoBarenbHoro mukina I1J[.02. ®usuka, yrmyOonsioTcs M paciIupsiiOTCs B
nporecce M3Y4YeHHUs JAUCHUIUIMH OOLIEeryMaHUTapHOTO, 001enpodecCHOHaIbHOTO
[MKJIA, a TAKXKE OTACNBbHBIX JUCHUIUIUH npodeccuoHanbHbix Moayieit OITOIT CITO.

PesynpraTaMu OCBOEHHMS NpPOrpaMMbl y4e€OHOM NUCHMIUIMHBI O0Yy4YarOIIMMUCS
SBJISIFOTCSL:

JINYHOCTHBIE Pe3YIbTAThI

I'pasrcoanckoe eocnumanue:
— c(OopMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU OOYYarOIIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUHCKOT0 OOIIECTBA;
—  TOpUHATHE  TPAAMIMOHHBIX  OOILIEYENIOBEUYECKMX  TyMaHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEW;
— TOTOBHOCTb BECTH COBMECTHYIO JIESITEIIBHOCTh B HMHTEPECAX TIPaXAAHCKOTO
oOlIecTBa, Y4YacTBOBAaTb B CAMOYIPABJIEHHMM B IIKOJE U JETCKO-FOHOLIECKHX
OpraHu3alusx;
— YMEHHE B3aUMOJCICTBOBATh C COLMAJIIbHBIMU MHCTUTYTAMH B COOTBETCTBHM C HX
GYHKIIUSMUA 1 HA3HAYCHUEM;
— T'OTOBHOCTb K TYMaHUTApHON U BOJIOHTEPCKOU EATEIBHOCTH.

Ilampuomuueckoe 6ocnumanue:
— cOPMHUPOBAHHOCTH POCCUNCKOM TPaXAaHCKON MACHTUYHOCTH, TATPUOTU3MA;
— ILIECHHOCTHOE OTHOUIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM; JOCTHKEHUSAM Poccuu B
bu3HKe U TEXHUKE.

/lyxoeéHno-upascmeennoe gocnumanue:
— ¢(hopMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’THUECKOTO TIOBE/ICHUS;
— CHOCOOHOCTh OILIGHMBATh CHUTYallMl0 W TNPUHUMATh OCO3HAHHBIE pELICHMUS,
OPUEHTUPYSCh HAa MOPAJIBbHO-HPABCTBEHHBIE HOPMBI W ILIEHHOCTH, B TOM 4YHCJIE B
JESATEIIbHOCTU YYEHOT0;
— OCO3HaHHE JUYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYMUBOIO OyayLIEro.

Jcmemuueckoe 6ocnumanue:
— DJCTETHYECKOE OTHOIIEHHE K MHpY, BKJIIOYas ACTETUKY HAy4YHOIO TBOPYECTBA,
npucyIero Gu3n4eckoi Hayke.

Tpyooeoe eocnumanue:
— HWHTEpeC K pa3jIudHbIM cepaMm MpoPecCHOHATBHON NEATEeIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DM3MKON M TEXHUKOH, YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOp Oyytien
npo¢eccuu 1 peain30BbIBaTh COOCTBEHHBIE )KM3HEHHbIE TJIaHBI,
— TOTOBHOCTh M CLIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00MacTh (PU3UKU
Ha MPOTSHXKEHUH BCEU KU3HMU.

JKonozuueckoe ocnumanue:
— c(OpMUPOBAHHOCTH SKOJOTMYECKON KYJIbTYPhl, OCO3HAHUE II100aJBbHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;
— IUIAHUPOBAHUE M OCYILECTBIECHUE JACHUCTBUM B OKPYXKAIOIIEH Cpelle Ha OCHOBE
3HAHU LEJIed YCTOWUYUBOIO Pa3BUTHUs YEJIOBEYECTBA;



— pacIIMpeHHE OIMbITa JSATCIbHOCTH AKOJOTHYCCKON HAIpaBICHHOCTH Ha OCHOBE
UMCIOIITUXCS 3HAHUH 110 (hH3HUKE.

Ilennocmu nayunozo nosHanus:

— ¢c(hOpPMHUPOBAHHOCT, MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHs (GU3HUECKON HAYKH;

— OCO3HAHHWE IIEHHOCTH HAyYHOH NEeATEIHbHOCTH, TOTOBHOCTH B IPOIECCE H3YUCHUS
GU3WKKA ~ OCYIIECTBJIATH  INMPOCGKTHYKD M HCCIIEIOBATEIbCKYI0  JCATEIBHOCTH
WHIUBUYaJIHO U B TPYTIIIC.

B mpomecce nmocTKeHHs] JTUYHOCTHBIX PE3YyJbTaTOB OCBOSHUSI IPOTPaMMBbI
cpeaHero oOmiero oOpa3oBaHus MO (PuU3MKEe y OOYYarOIIUXCS COBEPIICHCTBYETCS
IMOYUOHANLHBLU UHMENIeKN, TIPEATIOIAralomnui cOpMHUPOBAHHOCTS:

— CAMOCO3HAaHUs, BKIIOYAIOMIETO CIIOCOOHOCTh IMOHHMAaTh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIpaBJICHUS Pa3BUTHSA COOCTBEHHON SMOIIMOHAILHON Cephl, OBITh
YBEPEHHBIM B ce0e;

— camope2yiuposaHus, BKIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHHWE TPUHUMATH
OTBETCTBEHHOCTH 3a CBOE TIOBEICHHE, CITOCOOHOCTh aAaNTHPOBATHCS K AIMOIMOHATHHBIM
WU3MEHCHUSM U TIPOSBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

— GHYymMpeHHell Momusayuu, BKIIOYAIONEH CTpeMIICHHe K JOCTIKCHHIO IENH U
yCIexy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JIeWCTBOBAaTh, HCXOJs W3 CBOUX
BO3MOKHOCTEH;

— smnamuu, BKIIOYAIOMIEH CIIOCOOHOCTh IMMOHHMMATh 3MOIIMOHAIFHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €0 MPH OCYIIECTBIECHUU OOIIEHUS, CIOCOOHOCTh K COUYBCTBHIO U
COTIEPE)KMBAHMIO;

— COYUAILHBIX HABLIKOG, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTpAaUBaTh OTHOIICHHS C
JPYTUMH JIFOABMH, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3pemarh KOHMIUKTHI.

MeTal'[peI[MeTHbIe PE3VIbLTATHI

YHuBepcajibHbIe IO3HABATEJIbHbIE 1eHCTBUS

Bbazoevie nozuueckue oeiicmeus:

—  CaMOCTOATENIbHO  (OpMYJIMpOBAaTH M  aKTyaJlU3UpoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

— omnpeAeNsaTh LeIH JeSITEIbHOCTH, 3aJaBaTh IapaMeTphbl U KPUTEPUU HUX
JIOCTH KEHHS,

— BBISIBJISITh 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B paCCMAaTPUBAEMBIX SBJICHUSX;

— paspabaTrbiBaTh IUIAH PEIICHHS MPOOJIeMBbI C YYETOM aHaln3a HMMEIOIIUXCS
MaTEepUATBHBIX U HEMATEPHUAIbHBIX PECYPCOB;

— BHOCHUTb KOPPEKTHUBBI B JICATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
L[EJIAM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIbHOCTH;

— KOOPJAMHUPOBATH U BHITIOJHATH Pa0OTY B YCIOBUAX PEATbHOTO, BUPTYAIBHOIO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

— pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUU KU3ZHEHHBIX MPOOJIEM.

Bba3oevie uccneoosamenvckue oeiicmeus:



— BIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU TIOHSITHSIMH U METOJaMU
buznyeckoil HayKu;

— BJIaJIETh HABBIKAMH YYCOHO-UCCIIEIOBATEIHCKON U TIPOSKTHON JACATEIBHOCTH B
o0nacT (PU3MKH; CIOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY IIOHUCKY
METOJ/IOB pEIICHHUS 3a7a4 (PU3NYECKOTO COACpXKaHUSA, TPUMEHEHHUIO Pa3IUIHBIX
METO/IOB ITO3HAHMSI,

— BIAJAETh BHWJIAMH JICATCILHOCTH TI0 TIIOJYYEHHUIO HOBOTO 3HAHUSA, €ro
WHTEPIpPETalUU, TPEOoOPa30BaHNI0 M MPUMEHCHUIO B Pa3JIMYHBIX YYCOHBIX CHTYAIUsX,
B TOM YHCIIC TIPU CO3JAaHUH YIEOHBIX TIPOCKTOB B 00JIACTH (U3UKH,

—  BBUIBJSITH PUYMHHO-CIIC/ICTBEHHBIC CBS3M U aKTyaJIH3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ pEelIeHUsl, HaXOJUTh apryMEHTHI JUIsl JOKa3aTelbCTBA CBOUX
YTBEPKJICHU, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

— aHAJIM3UPOBATH MOJYUCHHBIE B X0JI€ PEIICHUS 3a/1a4 PE3yJIbTaThl, KpUTHIECKU
OIICHUBATh X JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

— CcTaBuUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJadud B 00pa30BaTEIBHOU
NEATETHHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (PU3UKH;

— J1aBaTh OIEHKY HOBBIM CUTYaIlUSIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

— yMeTh TEPEeHOCUTh 3HaHWA 10 (HU3MKE B  TPAKTHYECKYIO  00JacTh
KU3HEICATCIILHOCTH;

— YMETb MHTEIPUPOBATh 3HAHMS M3 PA3HBIX MPEAMETHBIX 001acTeH;

— BBIJIBUTaTh HOBBIC WJEH, MIpeIjiaraTh OPUTHHAIBHBIC TOAXOABI M PEIICHUS; CTABUTH
poOJIEMBI U 33JIa4H, JOITYyCKAIOIUE aIbTEPHATUBHBIC PEIICHHUS.

Paooma c unghopmayuei:

— BJAAETh HaBBIKAMHU TMOJY4YeHUs HHPOpMANUU (PUINYECKOTO COACPKAHUS U3
WCTOYHUKOB Ppa3HBIX THIOB, CaMOCTOSITEIbHO OCYIIECTBJISATh TIOWCK, AaHAJU3,
CUCTEMATU3alMI0 W WHTEPHpeTanuio WHHOPMAIMKA PA3IUYHBIX BUAOB U  (HOpM
MIPE/ICTABIICHNUS,

— OIIEHUBATh IOCTOBEPHOCTH MH(DOPMAITUH;

— HWCTOJB30BaTh CpeACTBA MH(GOPMAIIMOHHBIX W KOMMYHHUKAITMOHHBIX TEXHOJIOTHH B
pEIICHNY KOTHUTHBHBIX, KOMMYHHKATUBHBIX ¥  OpPraHWU3AalMOHHBIX 3a1ad C
coOmoieHueM  TpeOOBaHMM  APrOHOMUKH, TEXHUKHM OE€30MaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, TMPaBOBBIX M O3THYECKHX HOPM, HOPM HWH(OOPMAIMOHHOU
0Ee30IMaCHOCTH;

— CO3/1aBaTh TEKCTHl (PHM3UYECKOTO COACpX aHWS B Pa3IUYHBIX GopMaTax C ydETOM
Ha3HAaueHUs HMHPOpPMAIUU U 1EJEBON ayJIWTOPHUM, BBHIOMpAs ONTUMAIIbHYIO (Qopmy
MPE/ICTABIICHUS U BU3yaJIU3aIiH.

YHuBepcajbHble KOMMYHHMKATUBHBbIE 1eHCTBUS
Obwenue:
— OCYILECTBJISITh OOIIIEHHE HA YPOKAaX (PU3UKU U BO BHEYPOUHOU €SI TENHHOCTH;
— pacmno3HaBaTh MPEANOCHUIKN KOH(DIUKTHBIX CUTYaIlUi U CMAT4aTh KOH(QIUKTHL;
— Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCIIOIb30BAHUEM SI3BIKOBBIX
CPEJICTB.
Coeémecmnuasn oeameibHOCHb:



— MOHUMATh U UCIOJIH30BaTh MPEUMYILECTBA KOMaHAHON U UHIUBUAYaIbHON pabOTHI;
— BbIOMpaTh TEMATHUKY U METOJbl COBMECTHBIX JIEHCTBUI C yu€TOM OOLIMX MHTEPECOB
Y BO3MOKHOCTEM KaKJIOTO WieHa KOJUIEKTHBA;

— INPUHHAMATh LENU COBMECTHOMU JEATEIbHOCTH, OPTaHU30BBIBATh U KOOPJAWHHUPOBATH
JEUCTBUSA MO €€ JNOCTHKEHMUIO: COCTAaBIIATH IUIAH JEUCTBHUW, PACHpedcisTh POJIHU C
y4€TOM MHEHUW YYaCTHUKOB, OOCYK/JIaTh PE3YJIbTATHl COBMECTHOM pabOTHI;

— OLIEHUBAaTh KAa4eCTBO CBOEr0 BKJAJa M KaXJOro y4aCTHHMKAa KOMAaHJIbl B OOLIUI
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

— OpemjiaraTb  HOBBIE IIPOEKTHI, OLEHHUBATb UIAEU C IO3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

— OCYLUECTB/IATH IIO3UTUBHOE CTPATETMYECKOE IOBEIECHUE B PA3JIMYHBIX CUTyalHsX,
IPOSIBIISITH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

YHuBepcajbHbIe PeryJssTUBHbIC 1eHCTBUSA
Camoopeanuzayus:
— CaMOCTOSITEIbHO OCYIIECTBIIATh MO3HABATENBHYIO JACATEILHOCTh B 00J1aCTH (PU3UKH
Y aCTPOHOMUHU, BBISIBIISITH TPOOJIEMBI, CTABUTHh U (POPMYJIUPOBATH COOCTBEHHBIE 3a]1a4H;
— CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PAcUYETHBIX M KAaueCTBEHHBIX 3ajad,
IJIaH BBIMIOJHEHUS MPAKTUYECKOM paboThl C Yy4€TOM MMEIOIIUXCA PECYypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTECHUH;
— J1aBaTh OLEHKY HOBBIM CUTYAaIUsIM;
— pacuIMpsITh paMKH Y4€OHOTO MpeaIMeTa Ha OCHOBE JTUYHBIX MPEITOUYTCHUIH;
— JIeNiaTh OCO3HAHHBIN BBIOOP, APTYMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pEIICHHUE;
— OIIEHUBATh MPUOOPETEHHBIN OTIBIT;
— cnoco0CTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IHUPOKOW APYIUIIMU B 00JIACTH
(U3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHb.
Camokonmpoinw:
— JaBaTh OIICHKY HOBBIM CHUTYallMsiM, BHOCHUTh KOPPEKTHUBBI B JEATEIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM;
— BJIQJICTh HaBBIKAMU TO3HABATEIBHON peQIeKCHUM KaK OCO3HAHHS COBEpPIIAEMBIX
JNEeUCTBUN U MBICIUTENIBHBIX MPOIECCOB, UX PE3yJIbTATOB U OCHOBAHWI; UCIOJIb30BaTh
npuéMbl pedIeKCUn JIsl OLIEHKU CUTYallluH, BHIOOpA BEPHOTO PEIICHUS;
— YMETbh OIIEHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS MO UX CHUKEHUIO;
Ilpunamue ceba u opyaux:
— MPUHUMATH ce0s1, TOHNUMAasi CBOM HEJOCTATKHU U IOCTOUHCTBA,
— NPUHUMATh MOTHUBBI U ApTYMEHTHI APYTUX NPH aHAIN3€ PE3YIbTATOB JIEATEIIbHOCTH;
— MpU3HABATh CBOE MPABO U MPABO JIPYTUX HA OITHOKH.

IIpeaMeTHbIE PE3VJIbTATHI
— MOHUMAaTh poJib (U3MKA B SKOHOMUYECKOH, TEXHOJIOTMYECKOW, 3KOJIOTMYECKOM,
COLIMAJIbHOM M 3THYECKOU c(epax AesTeTbHOCTH 4YeJIOBEKa; pojib U MECTO (DU3UKU B
COBPEMEHHOW HAYYHOU KapTUHE MUPA; 3HAYEHUE ONMUCATEIbHON, CUCTEMAaTU3UPYIOLLIEH,
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OOBSICHUTEILHOM M MPOTHOCTHUYECKOW (PYHKIUN (U3HUECKOW TEOpUM — MEXaHUKH,
MOJICKYJIAPHON (DU3UKH, TEPMOAMHAMHUKH, SJIEKTPOJIMHAMHKHU, CICIHAIBLHON TEOPHH
OTHOCHUTEIbHOCTH, KBAaHTOBOM (PU3UKHU; pOJIb (PU3NYECKOW TEOpPHH B (POPMHUPOBAHUU
NPEACTAaBICHUA O (PU3NYECKOW KapTHHE MHUpPA; MECTO (PU3MYECKOW KapTHHBI MHpa B
oOLIEM psIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUIA O TPUPOJE;

— pa3iuyaTh YCIOBHUS NPUMEHMMOCTH MOJENed (PU3NYECKUX Tel M MPOLECCOB
(s1BNeHMI): MHEepLUAIbHAs CUCTEMA OTCUETA, aOCOIIOTHO TBEPJIOE TEJIO, MaTepuaIbHas
TOYKa, PaBHOYCKOPEHHOE [IBI)KEHHE, CBOOOAHOE TajeHHe, aOCOIIOTHO yopyras
nedopmariiisi, aOCOMOTHO YIPYroe M aOCOJIOTHO HEYNPYroe CTOJKHOBEHHMS, MOJIETU
rasa, *UIAKOCTH U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, HJICaJbHBIM Ta3, TOYCUYHBIN
3apsa, OJHOPOJHOE DJIEKTPUYECKOE I0J€ W OJHOPOJHOE MArHUTHOE IIOJI,
rapMOHUYECKHUE KOJieOaHUsl, MaTEMaTHYECKUUA MASTHHUK, WACAIbHBIA MPY>KUHHBIN
MasiTHUK, TAPMOHHYECKHE BOJIHBI, HJI€aTbHBIN KOJIeOaTENbHBIA KOHTYD, TOHKAS JTNH3A;

MOJICJIEM aTOMa, AaTOMHOTO siipa U KBAHTOBOM MOJIEJIN CBETA;

— pa3nuyath ycnoBHs (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (UINYECKUX 3aKOHOB,
NOHUMATh BCEOOIIMI XapakTep (YyHAAMEHTAIBHBIX 3aKOHOB M OIPAaHUYEHHOCTb
WCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

— AHAM3UPOBATh U OOBACHATH MEXAHMYECKHE TIPOLECChl U SIBJICHUS, HUCIOJb3YS
OCHOBHBIE€ TIOJIO)KEHHUSI U 3aKOHbl MEXaHUKU (OTHOCHTEIbHOCTh MEXaHHYECKOIro
JBUKEHUsA, (HOPMYJIbl KMHEMAaTHKU PaBHOYCKOPEHHOI'O JABWKEHHS, MPeoOpa3oBaHUs
IManunes 1 CKOPOCTH U MEpEMEILIEHUs, 3aKOHbI HbIOTOHA, MPUHIIAI OTHOCUTEIIBHOCTH
lanunes, 3aKOH BCEMHUPHOIO TATOTEHHUs, 3aKOHbl COXPAHEHUs HMIyJIbCa U
MEXaHUYECKON IHEPTUu, CBSI3b PabOTHI CHJIbI C U3MEHEHHUEM MEXaHWYECKOW SHEPruH,
YCIIOBHSI PaBHOBECHS TBEPAOIO Te€a); HNPH 3TOM HCIOJIB30BaTh MaTEMaTUYECKOE
BBIpQXXEHHE 3aKOHOB, YKa3bIBaThb YCIOBUS MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB:
npeoOpa3oBanuii ['amuies, BTOPOTO H TPEThEro 3akoHOB HpIOTOHA, 3aKOHOB
COXPAHEHMS UMITYJIbCA U MEXaHUYECKON IHEPTHUH, 3aKOHA BCEMUPHOI'O TATOTEHNS;

— aHAJIM3UPOBATh U OOBSCHATH TEIIOBBIE MPOLIECCHI U SBJIEHUS, UCIOJIb3Ysl OCHOBHBIE
nosioxkeHuss MKT u 3akoHbl MOJNEKYJIApHON (HU3MKM W TEPMOJAMHAMHUKHU (CBS3b
JIABJICHUS UIECAIIBHOTO I'a3a CO CPEIHEN KUHETUYECKON SHEPTUEN TEINIOBOTO JIBUKEHUS
M KOHUEHTpAalUMEW €ro MOJIEKYJ, CBA3b TEMIIEpaTypbl BELIECTBA CO CpEaHE
KMHETUYECKOW DSHEpPruel TEIUIOBOIO JBHMJKEHHMS €ro 4YacThll, CBS3b JIABJICHUS
MUJCAIBHOTO Ta3a C KOHLEHTpaluMeW MOJIEKYJ]l M €ro TeMIepaTypoi, YpaBHECHHUE
MenneneeBa—Kuaneiipona, MepBbld 3aKOH TEPMOJAWNHAMUKH, 3aKOH COXPAHEHUS
SHEPIMM B TEIUIOBBIX Ipolieccax); MPU HTOM HCHOJb30BaTh MaTeMaTHYECKOE
BBIP@KCHUE 3aKOHOB, YKa3bIBaTh YCJIOBHS IIPUMEHMMOCTH ypaBHEHUs MeHeneeBa—
KnaneripoHna;

— QaHaJIU3UpOBaTh U OOBACHATH DJJICKTPUUYECKUE SIBICHUS, HCIOJIb3ys OCHOBHBIC
MOJIOKEHUSI ¥ 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXPAHEHUs AJIEKTPUYECKOro 3apsja,
3aK0oH KyJioHa, IOTEHIMAIbHOCTD 3JIEKTPOCTATUYECKOTO TOJISI, PUHITUI CYIIEPIIO3ULIAN
AIEKTPUYECKUX TTOJIEM, ITPU ITOM YKa3blBasl yCIOBHUS IPUMEHUMOCTH 3aKkoHa KyinoHa; a
TaKXe IMPAKTUYECKH BAKHBIE COOTHOLICHHMS: 3aKOHbI OMa Id ydacTKa Uenud U JUIs
3aMKHYTOW 3JIEKTpUYeCcKOl 1enu, 3akoH Jxoyns—IJlenna, npaBuna Kupxroda, 3akoHsl
Dapajes Uil IEKTPOIIN3a);
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— aHAJIM3UPOBATH M OOBSCHATH JIEKTPOMATHUTHBIE MPOIIECCH U SBIICHUS, UCTIOIb3YS
OCHOBHBIE TIOJIOKEHUS M 3aKOHbl JJICKTPOJAMHAMUKU M CHEUUAIbHOW TEOpUU
OTHOCUTENBHOCTH (3aKOH COXPAHEHMS 3JIEKTPUYECKOIO 3apsAna, cuia Ammepa, cuia
JlopeHna, 3aKOH »JJIEKTPOMAarHWUTHOW HWHAYKOMM, mpaBuiao Jlenna, cBasp OJIC
CAaMOMHIYKIIMH B 3JIEMEHTE 3JIEKTPUUECKOM IIEMU CO CKOPOCTHIO U3MEHEHUS CUIIbI TOKA;
MOCTYJIAThI CIIEIIUATIBHON TEOPUM OTHOCUTEIILHOCTU DUHINTEHHA);

— QaHAJIM3UPOBATH M OOBSICHATH KBAHTOBBIE IMPOLIECCHl W SIBJICHUS, HWCIONb3YS
MOJIOKEHUS! KBAHTOBOM (u3MKH (ypaBHeHUE DWHIITEHA 11 poTorddexTa, nepBbii U
BTOpOU mocTyJsatel bopa, mpuHIUII COOTHOIIEHUS HeomnpenenéHnocren I elzenoepra,
3aKOHBI COXPAHEHHUsI 3apsSJ0BOTO U MAacCOBOT'O YMCENl U SHEPTUU B SJEPHBIX PEaAKIUSX,
3aKOH PaJMOAKTUBHOTO pacraia);

— ONHUCHIBaTh (U3HYECKHE TPOIECChl U  SBJICHUSA, UCIOJb3Ysl BEJIMYWHBIL:
NEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TE€Ia U CHUCTEMBI TE€J, CUIa, MOMEHT
CWJIbl, JaBJICHUE, IMOTEHIHAIbHAS SHEPrus, KUHETHYECKAas JHEPrusi, MeXaHU4yecKas
9HEprus, paboTa CWIbL, LEHTPOCTPEMHUTEIBHOE YCKOPEHHUE, Chjla TSKECTH, CHJa
YOPYTOCTH, CHJIa TPEHHSI, MOIIIHOCTb, SHEPTUsl B3aUMOJECHCTBUSA Tena ¢ 3eMJIEN BOIU3H
e€ MOBEPXHOCTU, BHEPrusl ynpyrou aepopManud NPYKUHBI; KOJUYECTBO TEIUIOTHI,
abcoIoTHas Temmeparypa Tena, padoTa B TEPMOJWHAMHKE, BHYTPEHHSS SHEpPrus
UJCaJIbHOIO0 OJHOATOMHOTO Ta3a, padoTa WIeanbHOTO ra3a, OTHOCUTEIbHAS BIAXHOCTb
Bo3nyxa, KIIJI waeasbHOro  TEMJIOBOrO  JBUTATENs;  DJIEKTPUUYECKOE  MOJIE,
HaIpsKEHHOCTh 3JIEKTPUYECKOTO OIS, HAIPSHKEHHOCTh IMOJISI TOYEYHOTO 3apsia WIn
3apsUKEHHOrO IIapa B BaKyyMe€ UM B JUAJIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATHUYECKOTO
MOJIsl, Pa3HOCTh IMOTEHUMAJIOB, JJIEKTPOJABWXKYILAS CUJIA, CHJIA TOKa, HANpPsKEHUE,
MOIIIHOCTb TOKA, 3JEKTPUYECKas E€MKOCTh IUIOCKOIO KOHJIEHCATOPa, CONPOTHBIICHUE
y4yacTKa WENU C MOCJIEA0BATENbHBIM U MNapaJyIeIbHBIM COEIMHEHUEM PE3UCTOPOB,
SHEPIUsi AJIEKTPUYECKOrO TOJISI KOHAEHCATOpa; WHAYKIUMS MArHUTHOTO  TIOJI,
MarHUTHbBIA TOTOK, cuia AwmImepa, HWHIYKTUBHOCTh, JJIEKTPOABUXKYIIAs CHUJa
CAaMOMHIYKILIMH, SHEPIHsi MarHUTHOIO IOJS IMPOBOJHUKA C TOKOM, PEISTUBUCTCKUN
UMITYJIbC, TIOJIHASI DHEPIHsi, SHEPTUs MOKOS CBOOOJHON YacCTHUIbl, SHEPTUS U UMITYJIbC
(GboTOHA, MacCOBOE YUCIIO U 3aps]l Apa, SHEPTHSI CBS3H s/Ipa;

—  OOBACHATH OCOOCHHOCTH TPOTEKAHUS (PUBMYECKUX SBJICHHUM: MEXaHUYeCKOe
NBIKEHUE, TEIJIOBOE JBW)KEHME YacTHI[ BEIECTBa, TEIUIOBOE pPaBHOBECHE,
OpoyHOBcKOe NBIKeHUe, Auddy3usi, UcriapeHue, KUMeHne U KOHJAeH calus, TIaBlIeHue
U KpPUCTAUIM3aLMS, HANPABIECHHOCTh  TEIUIONEpPENayd,  JJIEKTPU3ALMUs  Tell,
AKBUITOTEHLIHUAJIBHOCTh TTOBEPXHOCTH 3apSKEHHOTO IPOBOJHHUKA; AJEKTPOMArHUTHAS
WHIYKIUS,, CAMOWMHYKIUS, PE30HAHC, UHTephEepeHIns BOJH, TudpaKius, AUCTIEPCUs,
MOJIHOE BHYTPEHHEE OTpakeHue, potornekrpuaeckuit r3¢pdext (pororddexr), anbda- u
Oera-pacnajipl saep, raMMa-u3IydeHue saep; GU3NUecKue MPUHIUIBI CTIEKTPAIBHOTO
aHanM3a u paboThI Ja3epa;

— ONpEeNENATh HANPABIECHNE UHAYKIIMM MarHUTHOTO IOJIsI IPOBOJIHUKA C TOKOM, CHJIBI
Ammnepa u cunsl Jlopenna;

— CTpPOUTHh M300pakeHue, CO3/aBacMO€ IUJIOCKUM 3€pKajioM, TOHKOW JIMH30M, H
paccUMTHIBATh €T0 XapaKTEPUCTUKU;
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— NPUMEHATH OCHOBONOJIATAIOINE ACTPOHOMUYECKHUE MOHATHUSI, TEOPUU U 3aKOHBI JIJIA
aHaM3a U 00BICHEHHS (PM3MYECKUX MPOIECCOB, MPOUCXOIANINX B 3BE3/IAX, B 3BE3THBIX
CHUCTEMaX, B MEKTATAKTHYCCKOW Cpele; MBIKCHHS HEOSCHBIX TEJ, IBOJIIOIUH 3BE3 U
Bcenennoii;

— MPOBOJUTH UCCIEOBAHUE 3aBUCHUMOCTH OJHOM (PM3UUECKON BETUUYHMHBI OT JIPYroil ¢
WCITOJIb30BAHUEM TPSIMBIX HM3MEPEHUN: NOpPU 3TOM KOHCTPYHMPOBATH YCTAHOBKY,
(buUKCUpOBaTh pPe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (HU3UYECKUX BEIUYUH B BHUJE
rpauKoB ¢ y4€TOM aOCOJIIOTHBIX MOTPEIIHOCTEH HM3MEpPEHUM, JejaTh BBIBOJBI IO
pe3yJIbTaTaMm UCCIEA0BaHNUS,

— TMPOBOJIUTH KOCBEHHBIE W3MEpEeHMs] (DU3UYECKUX BEJIWYUH; MPU 3TOM BBIOUpATH
ONTUMAJIbHBIA METOJ M3MEPEHHs, OLICHUBATh AaOCOJIOTHBIE M OTHOCUTEIbHBIC
MOIPELIHOCTH MPSIMBIX KOCBEHHBIX U3MEPEHUN;

— TPOBOAUTH ONBITHI 110 TPOBEPKE NPEII0KEHHOW THUIIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAJTM3UPOBATH MMOTYyUYEHHBIC
pEe3yJIbTAThl U JEJaTh BBIBOJ O CTATyCE MPEAJIOKEHHON TUITOTE3bI;

— ONKUCHIBATh METOABI MOJYUYECHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUN;

— co0r0/1aTh MpaBwia 0€30MacHOTO TpyJla MPU MPOBEACHUU UCCIEAOBAaHUN B paMKax
y4eOHOr0 JKCHEPUMEHTa, MPAKTUKYyMa U Y4YEOHO-HUCCIIEIOBATEIbCKON MPOEKTHOM
NEATeIbHOCTH C KCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB U J1aOOpaTOPHOTO
000py10BaHUS;

— pemath pacy€THBIC 3a/la4yd C SIBHO 3aJaHHOM M HESBHO 3aJaHHON (Pu3nMyecKoin
MOJIEJIbIO: HA OCHOBAHUM aHAJIN3a yCIOBUS 0O0OCHOBBIBATH BHIOOP (PM3MUECKON MOJIEINH,
OTBEYaroIIe TpeOOBaHUSIM 3a/1auu, MPUMEHSATh (DOPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTyJaThl (U3UYECKUX TEOPHM MPU WCIHOJIB30BAHHUM MAaTEMATHUYECKHMX METO/IO0B
pelIeHuss 3aJ1ad, IPOBOJMTh pacu€Tbl HA OCHOBAaHMM HWMEIOIIUXCS JIaHHBIX,
AHAIIN3UPOBATH PE3YJbTATBl M KOPPEKTHUPOBATH METOJBl PEUIEHUS C Y4YETOM
MOJY4YEHHBIX PE3YJIbTATOB;

— peliath KayeCTBEHHBIC 3ajauyd, TpeOyIollhe MNPUMEHEHUsS 3HAHUW U3 Pa3HbIX
pa3liesioB IIKOJIBHOTO Kypca (DU3WMKHM, a TaKXKe HHTErpalud 3HAaHUW W3 JPYyTHX
MPEIMETOB €CTECTBEHHOHAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO LETOYKY
paccyXJeHUH C OMOpOM Ha H3YUYCHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHE
SBJICHUS;

— HCIOJIb30BaTh TEOPETUYECKHUE 3HAHUSA IJs1 OOBSICHEHHS OCHOBHBIX MPUHIUIIOB
paboThl M3MEPUTENbHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOTHUYECKHUX
ITPOLIECCOB;

— TIPUBOJUTH TMPUMEPHI BKIAJa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, B O0BSICHEHUE TTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU U
TEXHOJIOT U,

— aHaNM3WpPOBAaTh W OIICHWBATh TIOCIEACTBUS OBITOBOH ¥ TMPOW3BOJCTBEHHOMN
NEATeIbHOCTU 4YEeJIOBEKa, CBSI3aHHOM C (PU3MYECKUMM MPOLeCCaMu, C TO3UIUN
DKOJIOTHYECKOMN 0€30MacHOCTH, MPEJICTABICHUIN 0 paloOHAIbHOM
MPUPOJOTNIONIB30BAHUM, A TAKXKE PA3yMHOM HCIOJIB30BAHUM JIOCTHKEHUM HAYKH U
TEXHOJIOTUH JJIsl JaIbHEHIIIEro pa3BUTHS YeJIOBEUECKOro o0I1ecTBa;
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— TPUMEHSATh pas3M4yHble CHOCOOb paboThl ¢ uHboOpMarmeln (GU3nIECKOro
COJIEpKaHUSI C HMCMOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHH: NpHU
TOM HCIIOJIb30BaTh COBpPEMEHHBbIE HMH()OPMAIIMOHHBIE TEXHOJOTUU [UIsl TIOMCKa,
nepepabOTKM M NOPEIbsBICHUS Y4YE€OHOM U Hay4YHO-NOMYJSIpHOM WH(pOpMAaIHH,
CTPYKTYPUPOBAaHHUSI W HHTEpPHpETalM HWH(DOpMAUUHU, MOJIYYEHHOM U3 Pa3IMYHBIX
MCTOYHUKOB; KPUTUUYECKU aHAIU3UPOBATh MOJYy4aeMyl0 MH(POPMALIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCA 3HAHMHA, TaK M Ha OCHOBE aHallM3a
MCTOYHUKA MHPOPMALINH;

— TIPOSIBJISITH OPraHU3allMOHHbIE M IIO3HABATENIbHBIE YMEHHS CaMOCTOATEIbHOTO
NpUOOPETeHUs] HOBBIX 3HAHUW B TPOILIECCE BBIMOJHEHUSI TMPOEKTHBIX M y4eOHO-
UCCIIEIOBATENLCKUX paboT; paboTaTh B TIpyINE C HUCHOJHEHHEM pa3IMYHbIX
COLMANbHBIX pOJIeH, IUIAaHUPOBaTh pPAa0OTy TPYMIbI, PAlHMOHAIBHO paclpeaesiTh
JIeSITeNIbHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJ€KBAaTHO OLCHUBATh BKJIAJ KaXKIOTO U3
YYaCTHUKOB TPYIIIHI B PEUICHHE pacCCMAaTPUBAEMO MPOOIEMBI;

— TMPOSBIATH MOTHBAIMIO K Oyaymieil mnpodeccCHOHANbHON AEATeIbHOCTH IO
CHENUATBHOCTSIM (U3UKO-TEXHUYECKOTO TPOQuIs.
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2. CTpyKTypa 1 conepkaHue y4e00u 11 CHUNINHBI

2.1. O0béM y4eOHOI TMCUMIIHHBI U BUbI Y4eOHOH padoThl

Buj yueOHoii padoThI O0bém B yacax

O0Bém 00pa3oBaTeIbHON IPOrpaMMBblI 180

y4eOHOM TUCHMILINHBI

B T 4 B JOpME NPAaKTUIECKOM MMOATOTOBKH 0

U o0Owiero oonéma:

TEOpETHYECKOoe 00yUeHue 138

MPAKTUYECKUE 3AHATUS 24

camocTosTeNnbHas paboTa 0

KOHCYJIbTallu1 0
IIpome:xxyTouHas arTecTanus B popme 18
IK3aMeHa
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Conepxxanue y4eOHO JUCHUILIHHBI

Koapl
KOMIICTCH-
O0beMm B 107078
yacax/B ToM| popmupo-
yucJjie B BaHHUIO
HanmenoBanue Conep:xanue y4e0HOro MaTepuaJia, JJadopaTopHbie padoThl U MPAKTHYECKUE 3AHATHS, dopme KOTOPbIX
Pa3iea0B HTEM | o3pocTosiTeIbHASL PaGoTa 00yHAIOMIMXCS, KYPcoBasi pa6oTa (IpoeKT) (eciIu MpeaycMOTpeHbI) npaKTHYe- | CocofcT-
CKOH ByeT
NOAIrOTOBKH | 3JIEMEHT
NporpamMM-
MBI
Pasnen 1 Hay4Hblii METO NO3HAHUS IPHUPOIBI.
Beenenne ®duzrka — (yHAaMEHTaIbHAS HayKa o mpupoze. HaydHblit MeTO/ MO3HAHUS U METO/IbI OK 1
UCCIIEIOBaHUS (PU3WYECKUX SIBICHUN. ODKCIEPUMEHT W TEOpUs B IMPOIIECCE IMO3HAHMS OK 2
npupoasl. HaGmrogenue u skcriepuMeHT B (usuke. CrocoObl m3MepeHus: (HU3UIECKUX OK 3
BeTMYMH (AQHAJOTOBBIE W IM(GPOBBIE HU3MEPUTEIBHBIE MPUOOPHI, KOMITBIOTEPHBIE OK 4
JaTYUKOBBIE cUcTeMbl). [lorpenHocTu n3MepeHuit GU3NUecKux BeTUYHMH (a0COTIOTHAS U 2/0 OK 5
OTHOCHUTENbHAs1). MojenupoBanue (PU3MUECKUX SBICHUM U MPOIECCOB (MaTepuaibHas OK 6
TOYKa, aOCOJIOTHO TBEPJOE TEIO0, HUCATbHAS >KUAKOCTb, WJCAIBbHBIM Ta3, TOYCUHBIM OK 7
3apsn). ['unore3za. ®u3nueckuil 3aK0H, rpaHULBl €ro NpuMeHuMocTH. dusndeckas Teopusl. OK 8
Ponb u mecto Qu3uku B (HOPMUPOBAHMM COBPEMEHHOM HAy4YHOM KApTUHBI MUpPA, B OK 9
MIPAKTUYECKON NEATEIbHOCTH JIFOJICH IIK 2.1
Paznen 2 Mexannka 22/0
Tema 1. Mexannueckoe nsmkenre. OTHOCUTEIILHOCTh MEXaHNYECKOro ABMKeHus. CucreMa 8/0 OK 1
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orcuéra. [Ipsimast u oOpaTHas 3aaun MEXaHUKU. Paanyc-BeKTOp MaTepralbHON TOUKH, €T0
MIPOEKIUU Ha OCU cucTeMbl koopauHaT. Tpaekropus. Ilepemenienne, ckopocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs1 CKOPOCTh) U YCKOPEHHUE MAaTepUaIbHOM TOUKH, UX MMPOCKIIUU HA OCH
cuctemMbl koopauHar. ClIoKeHUE IEPEMEIICHAN U CII0KEHNE CKopocTel. PaBHOMeEpHOE U
PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE ABHUKEHUE. 3aBUCUMOCTb KOOPIUHAT, CKOPOCTH,
YCKOPEHUS U MyTH MaTepualbHON TOYKU OT BpeMeHH U ux rpaduku. CBoO0AHOE NaieHue.

Yckopenue cBoO0HOTO MaieHus. [[BikeHue Tena, OpoleHHOTO o1 YTIIOM K TOPU30HTY. OK 2
3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH M YCKOPEHHSI MaT€pUaIbHON TOUKM OT BPEMEHH U UX OK 3
rpaduku. KpuBonuneitHoe nBmwkenue. JIBmkeHne MaTepuamibHON TOYKH 110 OKPYKHOCTH. OK 4
VYrnoBas u nuHeiHas ckopocTh. [lepuon n yactora obpamienus. [leaTpocTpemuTenpHOE OK'5
Kunemaruka. | (HOpManpHOE), KacaTellbHOE (TAaHT€HIIMATIBHOE) U MOJHOE YCKOPEHHE MAaTEPUaTbHOU TOUKH. OK 6
JemoHcTpanun OK 7
1. Mozenp cuctemsl OTCYETA, MILTFOCTPALU KHHEMATUYECKAX XapaKTEPUCTHK JBUKECHUS OK 8
2. Cr1iocoOBbl HcCIIEI0BAHUS IBMKEHUN. OK 9
3. MnmocTpaiyst npeaebHOro nepexo/ia i “3BMepeHre MrHOBEHHOM CKOPOCTH. IK 2.
4. IlpeobpazoBaHue IBHKEHHUM C UCIIOIB30BAHUEM MEXAHU3MOB.
5. [Tapenue Ten B BO3yXE U B Pa3pEKEHHOM MPOCTPAHCTBE.
6. Habmonenue nBrxeHus Tena, OpOLIeHHOTO O YIIIOM K TOPU30HTY M TOPU30HTAIIBHO,
7. HamrpaBiieHHME CKOPOCTH IIPU JIBUKEHHUU IO OKPYKHOCTH.
8. CpaBHEHHE MyTEH, TPAEKTOPUH, CKOPOCTEH ABUKEHHUS OJTHOTO M TOTO K€ Teja B pa3HbIX
CHUCTEMax OTCUETA.
Tema 2 [lepBriii  3akoH  Hptorona. UuHepuumanbHble  cucteMbl  oTcuéra.  [IpuHImn 6/0 OK'1
Aunamuka | grgocurensHOCTH L aTiest. Heunepumanbsubie cucteMbl OTcu€Ta (OmpeeneHue, OK 2
npumepsl). Macca Tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akon HeroTona s OK 3
MaTepuaibHOW TOYKW. Tpetud 3akoH HplOTOHA 1 MarepuanbHBIX TOYEK. 3aKOH OK 4
BCEMUPHOTO TATOTEHHUS. DKBUBAJICHTHOCTh T'PAaBUTALMOHHON W MHEpTHOM Macchl. Cuna OK5
TSOKECTU. 3aBUCUMOCTh YCKOPEHHUS CBOOOJHOTO MaJIeHUs OT BBICOTHI HaJl MOBEPXHOCTHIO OK 6
IUTAHEThl U OT reorpaguueckoil mupothl. J[BM>kKeHHe HEOECHBIX Tel M HMX CHYTHHKOB. OK 7
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3akonnl Kemepa. IlepBas kocmuueckas ckopocth. Cuna ynpyroctu. 3akoH ['yka. Bec
tena. Bec Ttena, qeuxyierocst ¢ yckopenueM. Cuna tpenusi. Cyxoe tpenue. Cuna TpeHus
CKOJIb)KeHUsI U cuia TpeHus: mnokos. Koaddunuent tpenus. Cuna CONPOTUBICHUS TPHU
JIBUKEHUU TeNla B MKUAKOCTH WJIM rase, e€ 3aBUCUMOCTb OT CKOPOCTU OTHOCHUTEIHHOTO
newxkenus. Jlanenue. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

JdemoHncTpanuu

1. HaGmronenue nBWOKCHHS Tell B HMHEPIMAIbHBIX M HEHWHEPIIMAIBHBIX CHCTEMax OK 8
OTCUETA. OK 9
2. IIpuHIUTT OTHOCUTEIHLHOCTH. K 2.1
3. CpaBHEeHHE PABHOJICUCTBYIOIIEH MPUIOKEHHBIX K TEIY CUJ C MPOU3BEACHUEM MaCChl
TeJla Ha €r0 YCKOPEHUE B MHEPLUAILHON CUCTEME OTCUETA.
4. PaBeHCTBO CHWJI, BO3HUKAIOUIUX B PE3YyJIbTATE B3AUMOJICUCTBUS TEI.
5. HeBecoMoOCTb.
6. Bec Tena npu yCKOPEHHOM MOABEME U TIAJICHUH.
7. LleHTpOoOEKHBIE MEXaHU3MBI.
8. CpaBHEHHE CWJI TPEHUS MOKOsI, KAYEHUS W CKOJIBKCHUSI.
TeMa§ AOGcomotHo TBEpAOE Teno. IlocTtymatenbHOe WM BpaliaTelbHOE JBH)KCHUE TBEPIOTO OK 1
CTaT“'f;;:ep“"m Tena. MOMEHT CHJIBI OTHOCHTEIHHO OCH BpameHus. Ilmedo cuiabl. CIIOKEHHE CHIL, OK 2
MPUJIOKEHHBIX K TBEpJOMY Teny. LIeHTp TskecTw Tena. YCaoBUS paBHOBECHSI TBEPJIOTO OK 3
Tena. Y CTOWYMBOE, HEYCTOMYMBOE, OE3pa3TuIHOe PaBHOBECHE. OK 4
JemoHcTpanumn 4/0 OK 5
1. YcnoBus paBHOBECHS. OK 6
2. Buapl paBHOBECHS. OK 7
OK 8
OK 9
IK 2.1
3TeMa 4 Nmmynbe MaTepualbHOM TOYKH, CHCTEMBl MaTepUaIbHBIX ToueK. L[eHTp Macc cucTemsl 4/0 OK 1
AKOHBbI
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COXpaHeHHUs B

MaTCPUAJIBHBIX TOYCK. TeopeMa O JIBMKCHHUHU ICHTpPA MacC. I/IMHYJ'IBC CHJIBI U U3MCHCHUC

MEXaHHKE. | yvynbca Tena. 3aKOH COXpaHeHHs IMITylibca. PeakTuBHOE ABMKeHHE. MOMEHT UMITyIIbCa
MaTepralibHOM TouKu. [IpencraBieHue o COXpaHEeHUH MOMEHTa UMITYJIbCa B IIEHTPATbHBIX
nonsax. Pabora cunbl Ha MajloM M Ha KOHEYHOM TnepemelnneHuu. ['paduueckoe
npenacraBieHue paboThl cuibl. MouHOCTh cuiibl. KnHeTnueckas sHeprus MarepuaibHOM
Touku. TeopemMa 00 M3MEHEHMM KHHETHYECKOM HHEPruM MAaTEPUATBHOM TOYKHU.
[ToTeHuManbHbIE U HEMOTEHIMANbHBIE cUiibl. [loTeHunanbHas sHeprus. l[loTeHnmanbHas OK 2
SHEprus ympyro aeGpopMUpOBaHHOW mTpyxkuHbL. [loTeHIManpbHas »dHEpPrus Tela B OK 3
OJIHOPOJHOM TpaBUTAMOHHOM Ioje. [loTeHuumanbHass 3HEprusi Teiaa B IPaBUTALIMOHHOM OK 4
I0JIE OJJHOPOAHOrO IIapa (BHYTpH W BHE wapa). Bropas kocmuueckasi cKopocTb. Tperbs OK 5
KOCMHYECKast CKopocTb. CBsi3b pabOThl HENOTEHIMAIbHBIX CHJI C HW3MEHEHHEM OK 6
MEXAHUYECKOM DSHEPTUM CHUCTEMbI TEJI. 3aKOH COXPAHCHUS MEXAHUYECKOU SHEPTUM. OK 7
VYropyrue u Heynpyrue CTOJIKHOBEHHUA. YpaBHEHUE BepHyiiM s ueaabHON KUIKOCTH OK 8
KaK CJIEJCTBHUE 3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTUU. OK 9
JdeMoHcTpanuu K 2.1
1. 3aK0oH coXpaHEHUSI UMITYJIbCA.
2. PeakTHBHOE ABUKEHHE.
3. I3MepeHre MOIHOCTH CUJIBI.
4. VI3aMeHeHue SHEPTUU Teja MpUu COBEPIICHUH PaOOTHI.
5. B3auMHbIe TIpeBpallleHUs] KWHETUYECKOM U TTOTECHIMAJIbHOW YHEPIUM MPU JIEHCTBUU
Ha TEJIO CWJIbI TSXKECTH U CHJIBI YIIPYTOCTH.
6. CoxpaHeHHEe YHEPTUHU MPU CBOOOTHOM NAJICHUHU.
PA3JIEJ 3 MounekyasipHasi pu3uKa 1 TEpMOANHAMHKA. 26/0
Tema 1 OCHOBHBIE MTOJIOKEHUSI MOJIEKYIIsIpHO-KUHEeTHYecKoi Teopun (MKT), ux onsiTHOE 6 OK 1
OcHoBBI ob6ocHoBanue. Jluddysusa. bpoyHoBckoe nBmkeHne. XapakTep ABIKCHHS U OK 2
MOJIEKYJISIPHO- | B3aiMOACHUCTBUS YaCTULl BEHIECTBA. MOJENN CTPOCHHUS Ta30B, )KUAKOCTEN U TBEPABIX TEI U OK 3
KHHETH1eCKOH | 0OBsICHCHNE CBOWCTB BEIECTBA HA OCHOBE 3THX MOJelIci. Macca u pa3Mepbl MOJICKY.T OK 4
TeOpHH.
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(atomo). KonnuectBo BemectBa. [loctosuHas ABoraapo. TemioBoe paBHOBECHE.
Temneparypa u cioco6sl €€ uzmepenus. lllkana remneparyp Lenbcusa. Moaenb
uaeanbHoro raza B MKT: yactuiibl ra3a IBHXKYTCS XaOTUYECKHU U HE B3aUMOJICUCTBYIOT
apyr ¢ npyrom. ['azoBble 3akoHbl. YpaBHeHHe MenneneeBa—Kuaneiipona. AGcomoTHas
teMriepatypa (mkana remneparyp KenbBuna). 3akon Jlanerona. M3onpouecch B

U/1€aJIbHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpecraBieHue OK 5
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa. CBsA3b MEKIy JaBICHUEM U CpeIHE OK 6
KMHETUYECKOU DHEPrUeH MOCTYIIaTEIbHOIO TEIUIOBOIO IBUKEHUS MOJIEKYJI NEaIbHOIO OK 7
ra3a (ocaoBHoe ypaBHeHre MKT uaeansHoro ra3a). CBsi3b aOCOIIOTHON TEMIIEPATYPHhI OK 8
TEPMOJAMHAMUYECKON CUCTEMBI CO CPEAHEN KMHETUYECKON DHEPrUe MOCTYyaTEIbHOIO OK 9
TEIUIOBOTO IBMKEHUS €€ YaCTHII. IK 2.1
JdemoHcTpanumn
1. Buneoposuk ¢ 3anuChI0 peanbHOro OPOYHOBCKOTO JIBHIKEHHSL.
2. Iuddysus xuakocTei.
3. IIputskeHUE MOJIEKYI.
4. Mogenu KpUCTaJUIMYECKUX PEIIETOK.
5. HabGaroieHue 1 ucciieJOBaHUe U30IPOLIECCOB.
Tema 2. Tepmonunamuueckas (T]l) cucrema. 3amanue BHenHUX ycnoBuid it T/ cuctemsi. OK 1
Tepmoaunamuka, BHenrHue W BHyTpeHHUe napamerpsl. [lapamerpsl TJI cucTeMbl Kak CpeHHUE 3HAYCHUS OK 2
TenjoBble | geipunH, OMMCHIBAIONIMX €€ HAa MHUKPOCKONMMYECKOM ypoBHe. HyseBoe Hadaio OK 3
MallHHbI tepmoauHaMuku. Camomnpou3BoibHas penakcauuss TJ[  cuctemMbl K TEIJIOBOMY OK 4
paBHOBeCHIO. Mozenb HMACATBHOTO ra3a B TEPMOAMHAMHUKE — CHUCTEMa YpPAaBHEHMM: OK'5
ypaBHeHue Knanelipona—MeHnneneeBa u BbIpaXXKEHUE I BHYTPEHHEW DHEPTUU. Y CIIOBHUS OK 6
MIPUMEHUMOCTH 3TOM MOJENW: HU3Kasg KOHLEHTpPAlUMs 4YacTHUL, BBICOKHME TEMIEpaTyphl. OK 7
BrelpakxeHne s BHYTPEHHEH  DHEPIMM  OJHOATOMHOTO  MJACAJIBHOrO  rasa. OK 8
KBaszucratuueckue u HeCTaTUUECKUE MPOIECChl. DJIeMEeHTapHas paboTa B TEPMOJIMHAMUKE. OK9
Breruncnenune pabotel mo rpaduky mnporecca Ha pV-muarpamme. Temsonepenaya Kak IIK 2.1

cnoco0 wu3MeHeHusi BHYTpeHHed »sHepruu TJI cucrtembl 06€3 coBepiieHHs pPabOThI.

16




KonBekius, TemionpoBoAHOCTh, n3nydeHne. KonndyecTBo TemioTel. TermnoéMKocTh Tena.
VYenpHasg U MOJISIpHAs TEIUNIOEMKOCTH BELIECTBA. Y A€NbHAsA TEIJIOTa CTOPAHUS TOIUIHBA.
Pacuér konmyecTBa TemaoThl npu Temonepenaye. [lonstue 06 agmabatHOM mporecce.
[lepBblil 3akoH TepMoauHaMHUKU. BHyTpenHssi sHeprus. KonaudecTBo TermioTsl U padoTa
KaK MEpbl U3MEHEHUSI BHYTpEeHHEN dHeprun T/l cucrtembl. BTopoi 3aKk0OH T€pMOJMHAMUKHU
JUIsL PABHOBECHBIX IIPOLIECCOB: 4Y€pe3 3aJaHHOE paBHOBeCHOE cocrossHue TJ| cucremsl
OPOXOJUT €IWHCTBEHHas aauabata. AOconoTHas TeMmieparypa. Brtopoit 3akon
TEPMOJAMHAMUKHN JUIsI HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO II€pefaTh TEIIOTY OT
Oosee xomo1HOTO Tena K O6onee HarpeToMmy 6e3 komnencauuu (Knaysuyc). HeobpatumocTts
pUPOAHBIX IpoueccoB. IIpuHnnnsl nerictBus TemnoBbix mMamuH. KIIJ[. MakcumanbsHOe
sHaueHne KIIJ[. Huxn KapHo. Dxonornueckne acnekThl HCHOJIb30BAHUS TEIIOBBIX
nBurarenei. TermioBoe 3arps3HEHNE OKPYKAIOIIEN CPEIbI.

JdemoHcTpanuu

1. CpaBHEHHE yIENBHBIX TEIUIOEMKOCTEN BEIIECTB.

2. CnocoObl U3MEHEHUSI BHYTPEHHEW SHEPIHH.

3. UccnenoBanue afqnabaTHOTO Mpolecca.

4. KoMIbIOTEpHBIE MOJEINIH TEIJIOBBIX ABUTATENEH

Tema 3.
ArperatHblie
COCTOSIHMS
BelllecTBa.
da3oBbIe
nepexojasbl.

[Tapoo6pa3zoBanue u kouAeHcalus. Mcnapenue u kunenue. Y neapHas TEIioTa
napooOpa3oBanus. HacellieHHble 1 HEHaChIIEHHbIE Mapbl. KauecTBeHHAast 3aBUCUMOCTD
IJIOTHOCTH Y IABJIEHUS HACBIIIEHHOIO Mapa OT TEMIIEPATYPhI, UX HE3aBUCUMOCTb OT
00BEMa HACKIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JaBJICHUS B
KUAKOCTH. BiaxHOCTh BO3/TyXa. AOCOJIFOTHASI M1 OTHOCUTENIbHAS BIAXKHOCTh. TBEpIOE
teno. Kpucraminueckue u amop@Hsbie Tesia. AHU30TPONUSI CBOUCTB KPUCTAILIIOB.
[1naBnenue u KpucTaymu3anus. Y 1eibpHas Teriora miasinenus. Cyonumanus.
Hedbopmanuu TBEpaOro Tena. Pactskenue u cxatue. Casur. Moayns FOunra. [Ipenen
ynpyrux aedopmaruii. TernnoBoe paciumpeHue KuaKocTel U TBEPAbIX Tell, 00BEMHOE U
JUHENHOEe. AHrapMOHU3M TEIUIOBBIX KOJI€OaHUI YacTHI] BEIIECTBA KaK MPUYMHA
TEIIOBOIO paclIMpeHusi Tel (Ha KaueCTBEHHOM ypoBHe). [IpeoOpa3oBaHue SHEpruu B

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK9
IIK 2.1
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¢da30BBIX Mepexoaax. YpaBHEHHUE TEIIIOBOTO OanaHca. [IoBepXHOCTHOE HATSXKEHHUE.
Koadpunment noBepxHocTHOro HaTshKeHus. KanwisapHele siBiieHus. JlaBieHue moj
WCKPUBJICHHOM TOBEPXHOCTHIO KUKOCTH.
JdeMoHcTpanuu
. TerioBoe pacuipeHue.
. Kunenne. Kunenue npu noHMKEHHOM JaBJICHUM.
. I3Mepenure cuiibl MOBEPXHOCTHOT'O HATSKEHUS.
. OIIBITHI ¢ MBIJIBHBIMU IJIEHKAMH.
. CmaumnBanme.
. Kanunnsipasie siBieHusl.
. Moienu HEHbIOTOHOBCKOM KHIKOCTH.
. CiocoObI u3MepeHus BIaKHOCTH.
. Buasl nepopmanmii.

O 00 1N DN K~ W —

Jlabopamopnasa paooma Ne 1
IIpoBepka 3akoHa boisi-Mapuotra.

Jlabopamopnaa paboma Ne 2 Ornpenenenue KodhUIMEHTa TOBEPXHOCTHOTO
HATSDKCHUS BOJIBI.

Jabopamopnaa paooma Ne 3 Onpeaenenue KodhPUIMEHTa JTUHEHHOTO
pacIIMpeHus TBEPJOTO Tea.

Pa3znea 4

JJIeKTPOAUHAMUKA

40/0

Tema 1.
DyleKTpUYecKoe

moJie.

DJeKTpu3alus Tell U €€ MPOSBICHUs. DIEKTpUUYeCKnil 3apsi. [[Ba BUIa 3NEKTPUUECKUX
3apsinoB. [TpoBOAHUKH, TUAIEKTPUKUA U TOIYIPOBOJHUKHU. DIIEMEHTAPHBIN 3JIEKTPUUECKUI
3apsj. 3aKOH COXPAaHEHUs JIEKTPUUECKOro 3apsaa. BzaumopeiictBue 3apsioB. TouyeuHbie
3apsiabl. 3akoH Kyrnona. Dnektpudeckoe mnone. Ero nelicTBue Ha 3JIEKTPUYECKUE 3apsiibl.
Hanpsoxk€éanocts  anexktpuueckoro mnods. IIpoOHeiid 3apsna. JluHMM  HanpsKEHHOCTH
anekTpuyeckoro  nonsd.  OmHOpoaHOE — dneKTpuyeckoe  mosie.  [loTeHnnanmbHOCTH
AJIEKTPOCTATUYECKOTO 1oJs. Pa3HocTh moTeHuuasioB u HampspkeHue. [loTeHuuanbHasg

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK7
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DHEPIus 3apsAna B dJIEKTpocTarndeckoM Iosie. [loTeHmman 3JeKTpoCTaTH4eCKOro IOJs.
CBsA3b HANpPSHKEHHOCTU TOJISI U PA3HOCTH MOTEHIIMAIOB MJI JIEKTPOCTATUYECKOTO IMOJIA
(KaK OJIHOPOJIHOTO, TaK M HEOJHOPOAHOr0). [IpMHIMI CyNepno3uIuu AIEKTPUUECKUX
nosiet. Ilome Ttouewnoro 3apsga. Ilome paBHOMepHO 3apsbkeHHOM cdepnl. I[lose
pPaBHOMEPHO 3apsbKeHHOro 1o oO0néMy 1mapa. [lome paBHOMEPHO —3apsyKEHHOMN
OeckOHEUHOM  TUIocKOocTH. KapTuHbl JHHMI  HAOPSDKEHHOCTH  ATHUX  MMOJEH |
SKBUINOTEHIHAIBHBIX IMOBEPXHOCTEU. [IpOBOTHUKH B 3JIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE
paBHOBECHUSl 3apsloB. JMANEKTPUKHA B 3JIEKTPOCTATUYECKOM moiie. Jluanexkrpuueckas
MIPOHULIAEMOCTD BEIIECTBA. Kongencarop. DIEKTPOEMKOCTh KOHJIEHCATOpa.

DNEeKTPOEMKOCTh TUIOCKOTO KOHAeHcatopa. [lapannenbHoe coelMHEHHE KOHAEHCATOPOB. OK 8
[TocnenoBaTenbHOE COECTMHEHWE KOHAEHCATOPOB. DHEPrusl 3apsiKEHHOTO KOHJICHCATOpa. OK9
JIBr>KeHHe 3apsyKEHHOM YaCTHUIBI B OJJHOPOJAHOM 3IEKTPUYECKOM TOJIE. 1K 2.1
JdemMoHcTpanuu
1. YcrpolicTBO M MPpUHIMT ACHUCTBUS SJIEKTPOMETPA.
2. DNEKTPUYECKOE T0JIE 3APIKEHHBIX IAPUKOB.
3. DIIEKTpUYECKOE MOJIE ABYX 3apsKEHHBIX MIACTHUH.
4. ITpOBOJITHUKH B AJIEKTPUUECKOM IIOJIE.
5. DnekTpocTaTU4eCcKast 3aluTa.
6. YCTpoHCTBO U JEHCTBUE KOHJEHCATOPA MTOCTOSTHHOM U NMTEPEMEHHOM EMKOCTH
7. 3aBUCHUMOCTb BJEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIONIAAW IUIACTHH,
PACCTOSIHUSI MEXK/1y HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.
Tema 2. Cwuita Toka. [1ocTOssHHBINM TOK. Y CIOBHUS CyIIECTBOBAHUS ITOCTOSTHHOTO 3JIEKTPUUECKOTC OK'1
HOCTO"“H""u‘U toka. Mctounnku Toka. Hanpspkenue U u DJIC E. 3akon Oma s yyacTka 1emnm. OK 2
MeKTIT’:;:.eCKM DIIEKTPUUECKOE COMPOTUBJIEHUE. 3ABUCUMOCTD COTIPOTUBJIEHUS] OJHOPOIHOTO MTPOBOIHUKA OK 3
OT €ro IJIUHBI U UIOMIAIN OTIEPEYHOI0 CEYEHHUS. Y AEIbHOE CONPOTUBIIEHNUE BEIIECTBRA. OK 4
[TocnenoBarenbHOE, MapalIENbHOE, CMEIIAHHOE COCIMHEHUE IPOBOJIHUKOB. Pacuér OK 5
pa3BeTBIEHHBIX dJeKTpuyeckux enei. [Ipasuna Kupxroda. PaboTa anekTpuyeckoro Toka. OK 6
3akoH JIxxoynsa — JleHa. MoIHOCTB 3JEKTPUYECKOTO TOKa. TerioBasi MOIIHOCTb, OK 7
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BbIIIEsIeMast Ha pe3uctope. J/1C u BHyTpeHHEE CONPOTUBIIEHUE NCTOYHUKA TOKA. 3aK0oH OMa
JUTSI TIOJTHOM (3aMKHYTOM) AJIEKTPUYECKOM 11enu. MOIIHOCTh UCTOYHUKA ToKa. KopoTkoe
3ambIkaHue. KongeHcaTrop B L€y MOCTOSSHHOTO TOKA.

JdeMoHcTpanuu

1. I3MepeHune CUIIbl TOKA 1 HANIPSKEHUS. OK 8
2. VccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT COPOTHUBJIEHUS MIPU TOCTOSSHHOM OK'9
HaIpsKEHUH. IK 2.1
3. IIpssmoe uzmepenue J/1C. KopoTkoe 3aMbIkaHNE raIbBAHUYECKOTO 3JIEMEHTA U
OLICHKA BHYTPEHHETO COMTPOTUBIICHUS.
4. UccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY ITOJI0CAMU UCTOYHUKA TOKA OT CHJIBI
TOKA B IIEMN.
Tema 3.3. DIIEKTpUYECKask MPOBOAUMOCTD PA3IUYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJUMOCTD
Toxn B TBEPABIX METAJUIOB. 3aBUCUMOCTH CONPOTHUBIIEHUS METAUIOB OT TEMIEPaTyphl.
PRGN CpenxnIpoBOAMMOCTE. DNEKTPHUECKUH TOK B BakyyMe. CBOMCTBA JMEKTPOHHBIX MyYKOB. OK 1
epena. [TonynpoBoguuku. CoOCTBEHHass M MPUMECHAs MPOBOJUMOCTh TMOJYIPOBOIHUKOB. OK 2
CpoiictBa p — n-nepexoa. llomynpoBoaHHKOBbIE TPUOOPHI. DIEKTPUUYECKUNA TOK B OK3
AJIEKTPOJIUTAX. DJICKTPOIUTHUYECKAs] JTUCCOLMalMs. DNeKkTposn3. 3akoHbl Dapajaes s OK 4
ANEKTPONIN3a. DNEKTPUUYECKU TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSATEIIbHBIN OK'3
pas3psa. PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3psaaa. Moinus. [1mazma. OK 6
JdeMoHcTpanuu OK'7
1. 3aBUCUMOCTb COMPOTUBIIECHHUS] METAVIOB OT TEMIIEPATYPHI. OK8
2. IIpoBOIMMOCTB JIEKTPOJIUTOB. OK 9
3. 3akonsI anekrponusza Dapanes. 1K 2.1
4. VckpoBoli pa3psa U MPOBOAUMOCTb BO3AYXa.
5. OIHOCTOPOHHSISL MPOBOAMMOCTD JUOJA.
Tema 4. B3anmoneiicTBUE MOCTOSSHHBIX MAarHUTOB M IMPOBOAHUKOB C TOKOM. MarnuTHoe OK 1
MarnutHoe nosie, rjojie. BekTop MarHuTHOM MHAYKIKHU. [IpUHITMIT CYTIEPIIO3UIIMKA MAarHUTHBIX moJieid. JInHuu OK 2
MAarHUTHOM MHAYKUMHU. MarHuTHOE MoJie NPOBOJIHMKA C TOKOM (IIPSIMOrO IPOBOJHMKA, OK 3
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KAaTylIKd ¥ KpyroBoro Butka). OneiT Opcrena. Cuna Amnepa, e€ HarnpaBieHue U MOAYJIb.
Cuna JlopeHua, €€ HampaBiI€HHE W MOIAYJb. JIBUKEHHE 3apsSKEHHOM 4YacTUIbl B
OJIHOPOJHOM MarHuTHOM Tone. Pabora cwibl JlopeHiia. MarHuTHOe 1ojie B BEIIECTBE.

@eppOMarHeTHKy, rapa- u AMaMarHeTUKU OK 4
JdeMoHcTpanuu OK 5
1. Kaptuna n1uHUN MHAYKIMM MAarHUTHOTO IOJISL MOJIOCOBOTO U MOAKOBOOOPA3HOTO OK6
MMOCTOSIHHBIX MarHUTOB. OK'7
2. KapTtuHa NUHUNA MarHUTHOW MHIYKIHMH TOJS JJIMHHOTO OPSIMOTO MPOBOJHHUKA U OK 8
3aMKHYTOI'O KOJIBIIEBOT'O IIPOBOJHNKA, KATYIIKHA C TOKOM. OK9
3. Cuna Amrmepa. K 2.1
4. HaOnroieHne JBUKEHUS ITydKa 3JIEKTPOHOB B MArHUTHOM I10JI€.
5. IlpuHUHMI N[EWCTBHS ANEKTPOU3MEPUTEIBLHOTO MPUOOpPAa MArHUTODJIEKTPUUYECKON
CUCTEMBL.
Tema 3. SIBneHHE BNEKTPOMArHUTHOM HMHAYKUMHU. [IOTOK BEKTOpa MarHUTHOW WHIYKIIMH.
dnextpomarunt: DJ[C  MHIYKIMH. 3aKOH  OJJeKTpoMarHuTHOM  umHaykiuu  @apames.  Buxpesoe OK 1
Hast HHAYKIMSA | yyiekTpudeckoe mnosie. Toku @Pyko. DJIC MHAYKIMM B MNPOBOAHUKE, [BUKYIIEMCS OK 2
IIOCTYIIATEJIbHO B OJHOPOAHOM MarHMTHOM 1moje. IIpaBuno Jlenua. MHIyKTUBHOCTS. OK3
Karymika MHIYKTMBHOCTH B LIENIM NOCTOSHHOTO TOKa. SIBneHme camomHaykuuu. 2J[C OK4
CaMOMHAYKIMHU. DHEPrysi MAarHUTHOTO TOJISI KATYLIKHA ¢ TOKOM. DJIEKTPOMArHUTHOE MOJIE. OK'5
JdeMoHcTpanuu OK 6
1. Habnronenue siBIEeHUs 3JI€KTPOMArHUTHOM UHIYKIIMH. OK'7
2. HUccnenopanme 3aBucumoctn OJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS OK 8
MAarHATHOTO MOTOKA. OK 9
K 2.1

3. IIpaBuiio JleHna.
4. SIBneHne CaMOUHIYKIIHMH.

Jlabopamopuasa paboma Ne 4 Onpenenenve DJIC 1 BHYTpEHHEro CONPOTUBICHUS HMCTOYHHKA

3JICKTpH‘{eCKOI>'I OHCPI'UH.
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Jlabopamopnasa paboma Ne5 OnpenencHue yIeapHOTO COMPOTUBIICHUS ITPOBOIHUKA. 2
Jlabopamopnasa paboma Ne6 OnpenenecHue TeEMIEPaTypHOTro CONPOTUBICHUS ME/TH. 2
Jlabopamopnaa padboma Ne7 VccnenoBaHue 3aBUCHMOCTH MOIIHOCTH JIaMIbl HAaKaJMBAaHUS OT )
HAIPsAKCHUA Ha €€ 3aXKUMax.
Paznen § Kone6anusi u BOJITHBI 36/0
Tema 1. Konebarenbnas cucrema. CBoOonnble KoneOanus. [‘apmMoHuueckue KoyieOaHUs.
Mexannieckne | Kygemartinueckoe M AMHAMHYECKOE ONMCAHME. DHEPreTHUEeCKOe OIMCaHHe (3aKOH
Koxedauust | coxpapeHHss MEXaHUUYECKOi SHepriu). BrIBOA IMHAMUYECKOTO OMMCAHUS IapMOHHYECKUX
KOJIeOaHW M3 MX HSHEPreTUYECKOr0o M KMHEMAaTHYeCKOro OnucaHusd. AMIUuTyna u ¢asa
KkojeOanuii. CBS3b aMIUTUTYIbI KOJEOAHWM WCXOMHOW BEJIMYMHBI C aMIUIUTYJaMu OK 1
Kojebanmii e€ ckopoctu M yckopeHus. [lepuon m wactora konebanuid. [lepuom manbix OK 2
CBOOOJHBIX KOJEOAHWI MaTEeMaTHYECKOTO MasTHHKA. llepwos CBOOOMHBIX KoJeOaHWI OK 3
Npy>XKMHHOTO MasiTHUKA. [loHsITHE 0 3aTyXaromux KojiebaHusx. BeiHyKIeHHbIE KOJIeOaHuUs. OK 4
Pesonanc. Pe3onHaHcHas kpuBasd. BiusHue 3aTyxaHuWsT Ha BHUJ PE30HAHCHOW KPHBOM. 4 OK 5
ABTOKOJICOaHUS OK 6
JdeMoHcTpauuu OK 7
1. 3anmmce K01e0aTEILHOTO IBMIKCHUS. OK 8
2. HabGmrogeHnue HE3aBUCHUMOCTH TIEpHOJA MalbIX KoJieOaHUM Trpy3a Ha HHUTH OT OK 9
aMILUTATYbI. K 2.1

3. UccnenoBanue kojiebaHUil Tpy3a HA MAaCCUBHOW MPY>KHHE C LETbI0 (OPMUPOBAHUS
MpeICTaBICHUI 00 HIeaTbHON MOJIEIN MPYKUHHOTO MasiTHUKA.

4. 3aKOH COXpaHEHUs YHEPTUHU MPHU KOJIeOaHUSIX TPy3a Ha MPYKUHE.

5. UccnenoBanue BbIHYKACHHBIX KOJIeOaHUH.

6. HaGmroieHue pe3oHaHca.
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Tema 2
DJIEKTPOMATHUTHBIE

KonebarensHbiit KOHTYp. CBOOOHBIE 2JIEKTPOMArHUTHBIE KOJIEOAHUS B UJI€AIbBHOM
KojebarenbHOM KoHType. Popmyna Tomcona. CBA3b aMIUIUTY/IbI 3apsiia KOHIEHCATOPA C

KO0JIeOaHHu. o
aMIUTUTYJION CHJIBI TOKa B KOJIEOATEIbHOM KOHTYpE. 3aKOH COXPaHEHHUS SHEPTHH B
UcaIbHOM KOJIe0aTeIbHOM KOHTYpe. 3aTyXalolue 3JIeKTpOMarHuTHbIE KoJieOaHusl.
BoiHy>X/I€HHBIE AJIEKTpOMarHuTHeIe Kosiebanus. [lepemeHHbIi TOK. MOIIHOCTH
NEPEMEHHOTr0 TOKa. AMIUTUTYHOE U JICHCTBYIOIIEE 3HAUYEHNE CUIIbI TOKA U HAIIPSKEHUS
MIPH pa3InYHON opMe 3aBUCUMOCTH TIEPEMEHHOT0 TOKa OT BpeMeHU. CHHYCOUIaTbHBIH OK 1
MEPEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp U KaTyIlIKa UHIYKTUBHOCTH B LIETIH OK 2
CHUHYCOHJIAIBHOTO IEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HanpsyKeHU . OK 3
WneanpHbiii Tpanchopmartop. [IponsBoacTBo, nepenada u moTpedaeHne AIeKTPUIECKON OK 4
DHEPIUH. JKOJIOTMYECKHE PUCKH ITPU TPOU3BOJCTBE AIeKTpo3Heprun. Kynprypa OK 5
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH. 10 OK 6
JdeMoHCcTpanuu OK 7
1. CBOOOIHBIC PIIEKTPOMATHUTHBIEC KOJICOAHMS. OK 8
2. 3aBUCUMOCTb YacTOThI CBOOOAHBIX KOJI€OaHUI OT MHAYKTUBHOCTH U EMKOCTH OK 9
KOHTYpa. K 2.1
3. 'eneparop He3aTyXarOMIKX JIEKTPOMArHUTHBIX KOJIEOaHUN.
4. MoJienb 31€KTPOMarHuTHOIO T€HepaTopa.
7. Pe3uctop, Karyuka HHAYKTUBHOCTH M KOHAEHCATOP B LEMHU IEPEMEHHOTO TOKA.
8. Pe3oHaHC Ipy MOCIEA0BATENBHOM COEIMHEHUH PE3UCTOPA, KaTYIIKH
MHJIyKTUBHOCTHU U KOHJIEHCATOpA.
9. YcTpoiicTBO M MpUHIUT AeHCTBUS TpaHCchopMaTopa.
10. Monenb JIMHUU 3JIEKTPONEPEIAYH.

Tema 3 MexaHnndeckue BOJHBI, YCIOBHS WX pacrpocTpaneHus. [lonepeunsie u mpoaoabHbIE 4 OK'1
Mexamiieckue m | oy nppr. [Tepro, CKOPOCTh PACIIPOCTPAHCHMS M UIMHA BOJHBL CBOMCTBA MEXaHHYECKHX OK 2
:;;iﬁommmme BOJIH: OTpa)K€HUe, MpesioMieHue, nureppeperus u audpaxuus. 3Byk. CKOpocTh 3BYyKa. OK 3

I'pomkocTh 3Byka. Beicora ToHa. TemOp 3Byka. IlllymoBoe 3arpsisHEHHE OKpYyKarolleu OK 4
cpeabl. DIEKTPOMATHUTHBIE BOJHBI. YCIOBHS M3IYYEHHs] SJICKTPOMArHUTHBIX BOJIH. OK'5
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B3anmuas opueHtanus BektopoB E, B, v B anektpomarHutHOW BonHe. (CBoOMCTBa
AJIIEKTPOMATrHUTHBIX BOJH: OTpaXeHHE, IMpeIoMJIEHUE, MOJspu3alus, UHTephepeHIus U
mudpakuud. [kana »neKTpOMarHUTHBIX BOJIH. [IprMeHeHue 3IeKTpPOMarHUTHBIX BOJH B
TeXHUMKe M  ObiTy. [lpuHIMIBI  paguocBs3u M TeleBUAEHUA. Paauonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl. OK 6
JdeMoHcTpanuu OK 7
1. O6Gpa3oBanue U PaCIPOCTPAHECHHE TTOMIEPEUYHBIX U MPOJAOIHHBIX BOJH. OK 8
2. Koneobmromieecs: T€10 KaK HICTOYHUK 3BYKa. OK 9
3. HabmroneHue oTpakeHUs U MIPEIOMIICHUS MEXaHUYSCKUX BOJIH. K 2.1
4. AxycTH4YeCKU PE30HAHC.
8. HabmroieHre CBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYIOM M 4YacTOTOMN
KOJICOaHMIA.
9. UccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTpPaXKEHHE, MPEIOMIICHUE,
nosisipu3ans, Audpakius, uHTepdepeHIus.
Tema 4 [IpsimonuHeliHOE pacHpoCTpaHEHHE CBeTa B OJHOpoAHOM cpede. Jlyd cBera. 10 OK 1
OnTuxa Toueunblii UCTOYHUK cBeTa. OTpakeHHE CBETa. 3aKOHbI OTpakeHUs cBera. [locTpoeHue OK 2
n300pakeHuid B miockoM 3epkane. Chepuueckue 3epkana. [Ipemomienne cBera. 3aKOHBI OK 3
mpesioMJIeHUsT cBeTa. AOCONIOTHBIM  MoOKa3aTenb mperomieHus. OTHOCHTENbHBIN OK 4
nokasareiib npejaomiieHus. [I0CTOSHCTBO 4acTOThI CBETA U COOTHOLIEHUE JUIMH BOJIH IPU OK5
NepeXo0J€ MOHOXPOMATUYECKOI'O CBETA Y€pe3 IpaHUlly pasziesia JBYX ONTHYECKUX CpPE. OK 6
Xon nyueit B mpusMme. [Jucnepcus ceera. CiioxHblid coctaB Oenoro ceta. L{Ber. ITonHoe OK 7
BHYTpEHHEE oOTpaxkeHHe. [IpenenbHbId yrojgl IOJMHOTO BHYTPEHHETO OTPaKCHMS. OK 8
CobOuparomie U pacceuBaroliue JIUH3bl. ToHKas JuH3a. DOKYCHOE pAaCCTOSIHHE H OK 9
ONTHYECKAass CHUJla TOHKOM JIMH3bL. 3aBUCHUMOCTb (POKYCHOTO PACCTOSHMSI TOHKOM [IK 2.1

chepuieckoil JMH3bI OT €€ TeOMETPUM W OTHOCUTEJIBHOIO MOKAa3aTels MpPeTOMIICHHUS.
dopmyJsia TOHKOM JIMH3BL. Y BEJIUYEHHUE, 1aBAEMOE JINH30M. X0/ Jy4a, IPOLIEIIIErO JUH3Y
1O/ TIPOM3BOJILHBIM YTJIOM K €€ TJIaBHOM omTuueckoi ocu. [loctpoeHne uzoOpakeHuin
TOYKM W OTpe3Ka MpsMOW B COOMpAIOUIMX M PACCEMBAIOLIMX JIMH3aX M HMX CHCTEMaXx.
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OnTuueckue mnpubOopsl. Pazpemiaromas cnocoOHocTh. ['1a3 kak onruyeckas cUCTEMa.
[Ipenenbl NpUMEHUMOCTH Te€OMETpuYecKol onTtuku. BomHoBas ontuka. MuTepdepeHims
cBera. KorepeHTHble MCTOYHUKU. Y CIIOBUS HAOMIO/IEHUS MAaKCUMYMOB M MUHHMYMOB B
UHTEP(EPEHIIMOHHON  KapTUHE OT JBYX KOI€PEHTHBIX HCTOYHUKOB. IIpumepsl
KJIACCUYECKUX MHTEepPEpeHUNOHHbIX cxeM. Judpakuus cBeta. udpakunonHas pemeérka.
VYcinoBue HaOMOIEHUs TIaBHBIX MAaKCHMYMOB IPU MaJIEHUM MOHOXPOMAaTHYECKOIO CBETa
Ha nudpakuroHHyto pemérky. [lonspusanus ceera.

JdemoncTpanuu

1. 3aKOHBI OTpPa)KEHUS CBETA.
. UccrienoBanne npesioMIIeHNsI CBETA.
. Habnrogenue noaHoro BHyTPEHHETO OTpakeHHs. Moziesib CBETOBOIA.
. UccnenoBanne x01a CBETOBBIX ITyYKOB Y€pE3 MNIOCKONAPAIIIEIBHYIO IUIACTHHY.
. UccnenoBanue cCBONCTB M300paKeHUN B JIMH3AX.
. Mozenu MUKPOCKOIIA, TEJIECKOIIA.
. HaOmro1enre BETOB TOHKUX IUIEHOK.
. Habmoienne nupakinoHHOTrO CIEKTPA.
. HabmroieHue nucnepcuu CBera.

O 0 31O DN B~ WK

Jlabopamopnasa paboma Ne§

OnpedeﬂeHue YCKOpeHu: Cc60000H020 NAOEHUS MAMEMAMUYECKO20 MASAMHUKA.

Jlabopamopunasa paboma Ne 9

Omnpenenenne k03 puineHTa mpeIoMICHUS CTEKIA.

Jlabopamopnasa paooma Nel(

OmnpeneneHne TJIaBHOTO (POKYCHOTO PACCTOSIHUS M OTITHYECKOUW CHITBI JIMH3BI.

Jlabopamopnasa paboma Nel 1

Omnpenenenue JUIMHBI CBETOBOM BOJIHBI C TOMOIIBIO TU(PAKIIMOHHON PEIIETKH.
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Pa3nen 6 OcHOBBI CIeNMATbHONH TEOPUHM OTHOCUTEJIBLHOCTH. 2/0

Tema 1. ['panunLbl MPUMEHUMOCTH KIACCHYECKON MeXaHUKU. [locTyiarsl cienuanbHON TEOpUn OK 1
OcHoBb otHOcuTenbHOCTH. [IpocTpancTBeHHO-BpeMeHnHo# nHTepBail. [IpeodpazoBanus JlopeHia. OK 2
CnenuaibHol | yenopye mpuunHHOCTH. OTHOCHTEIBLHOCTD OJHOBPEMEHHOCTH. 3aMe/ICHIEe BPEMEHH 1 OK 3
reopun COKpalIEHUE JIMHBI. JHEPIUs U UMITYJIbC PEINSTUBUCTCKON YacTULbl. CBSA3b MacChl C OK 4
OTHOCHTEALHOCTH 5HenTHei U HMITYJTBCOM PETSTHBUCTCKOM YaCTHIBI. DHEPTHUS TTOKOSI. 5 OK 5
OK 6
OK 7
OK 8
OK9

[K 2.1

Paznen 7. KBanroBas pusznka 10/0

Tema 7.1. PaBHOBECHOE TeIIOBOE U3IIyUYeHHUE (M3ITyUeHUE a0COTIOTHO YEPHOTO Teia). 3aKOH 4 OK 1
Kopmyekyaspuo- | oy remennst Buna. Tumoresa M. [lmanka o kBaHTax. POTOHBL. DHEPrUs K MMITYJIbC (OTOHA. OK 2
BOTHOBOH A TN dororddext. Onbitel A. I'. CTonerosa. 3akonsl hoTodddexra. YpaBHeHne DUHIITEHHA TS OK 3
dotordpdexra. «KpacHas rpanuna» dportosrddexra. J/[aBienne cpeta (B 4aCTHOCTH, JTABJICHUG OK 4
cBeTa Ha a0COIIOTHO TOTJIOMIAOITYIO U A0COTIOTHO OTPAKAIOTYIO TTOBEPXHOCTH). OTBITHI OK'5
I1. H. Jlebenesa. BonnoBble cBoiicTBa yacTull. Bosnbl ne bpoiins. J{nuna BosHbl ne bpoiins OK 6
Y pazMepsbl 00J1aCTH JOKAIU3aUUU ABWKYIIENca yacTUlbl. KopnyckyisspHO-BOJIHOBOMI OK 7
nyanusM. Jludpakius s1eKTpoHOB Ha kpucTauiax. Cnenuduka usMmepeHuii B MUKpOMHUPE. OK 8
CootHomienus Heonpenenénnoctei ['eiizenoepra. OK9

[K 2.1

JdemoHcTpanumn
1. ®ororddext Ha ycTaHOBKE C IMHKOBOM TMJIACTUHOM.
2. UccnenoBanue 3akOHOB BHeIIHET0 GorodddekTa.

3. UccaenoBanre 3aBUCUMOCTH COMPOTUBIIECHUS OJYIPOBOJHUKOB OT OCBEIIEHHOCTH.
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4. CBeToIunoOI.
5. ConiHeuHas G6atapest

Tema 7.2. OnbITHI IO MCCIIEIOBAHUIO cTpoeHMs aTtoMa. [1nanerapnas moaens atoma Pesepdopra. OK 1
®usuxa aToMa. | [Tocrynarsl bopa. M3nydeHne 1 Toromenne GOTOHOB TIPH MEPEXOIE ATOMA C OJJHOTO OK 2
YPOBHS SHEPIruu Ha Apyroil. Buael cnektpoB. CEKTp ypOBHEN SHEPIUU aTOMa BOJOPOJA. OK 3
CrnoHTaHHOE U BBIHYKJICHHOE U31yueHue cBeta. Jlazep. OK 4
JemoHcTpanumn 5 OK'5
1. Mopens onsita Pesepdopra. OK 6
2. HabGnroneHue TMHeNYaThIX CIIEKTPOB. OK 7
OK 8
OK9
K 2.1
Tema 7.3. Hyxnonnas monens sigpa ['eitzenoepra — MBanenko. 3apsin siapa. MaccoBoe 4ucio
PusuKa anpa. WM3otombl. PaamoakTuBHOCTB. Aubda-pacnaj. IJIEKTPOHHBIA W TO3UTPOHHBIN OK1
;:J;’Z‘N?:}f;’a’;ii?x Oerapacnian. [amma-uznydeHue. 3aKOH paJMOaKTUBHOIO pacmana. PaanoakTHBHBIC 85%
qACTHIL M30TOIbI B npupojae. CBONCTBAa MOHU3UPYIOIIETO U3Ty4YeHUs. BiusHue paanoakTUBHOCTH OK 4
Ha JKMBBIE OpraHu3Mbl. EcTtecTBeHHBIM (oH m3myudeHus. Jlozumerpus. DHEprus CBS3H
HYKJIOHOB B sipe. Snepubie cuibl. JlegekT Maccel siapa. SAnepHsie peakuuu. [lenenue u 4 OK5
cuHte3 saep. Anepusie peaktopbl. [IpoGiembl ymnpaBiisieMOro TEPMOSAEPHOTO CHUHTE3A. OK 6
OKOJIOTUYECKHE AaCTEKThl Pa3BUTHUS SIICPHOM HHEPreTHKU. MeToAbl PErucTpaluu U OK'7
HCCJIEIOBAHUS JJIEMEHTAPHBIX 4YacTUll. PyHIaMEHTaJbHBIE B3aUMOAEUCTBUA. bapuOHBIL, OK'8
Me30HBI U JienToHbl. [IpeactaBnenue o CtangapTHoM Mojnenu. KBapk-TirooHHash MOJEIb OK'9
anpoHoB. ®uszuka 3a npenenamu CraHmapTHoOM Mojaenu. TémHas marepusi U TEMHas K 2.1
sHeprus. EAMHCTBO u3nyeckoi KapTUHBI MUpA.
Paspen 8. DJIeMeHTHhI ACTPOHOMMH U ACTPOPU3NKH. 24/0
Otanbl pa3BuTUs acTpoHoMuH. [IpuknagHOoe 1 MUPOBO33PEHUECKOE 3HAUCHHE 22 OK 1
actpoHomuu. [IpuMeHMMOCTh 3aKOHOB (DM3HKH IS OOBSICHEHUS] TPUPOAbl KOCMUYECKHUX OK?2
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OOBEKTOB.

Metoasl acTpoHOMHUYECKUX UcciaeaoBaHu. COBpeMEHHbIE ONTUYECKHUE TEIECKOIIBI,
PaMOTENIECKOIIbI, BHEATMOC(EepHasi aCTPOHOMMUS.

Bun 38é31H0T0 HeOa. Co3Be3aus, IpKue 3BE3/IbI, UIAHETHI, UX BUJIUMOE JIBHYKEHUE.

ConHeyHast cucTeMa.

Counnie. ConHeuHasi akTUBHOCTb. McTouHuk sHeprun CostHIa U 3BE3 .

3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTUKH. JnarpaMMma «CreKTpaabHbIA KJIacc —
CBETHUMOCTBY». 3BE3IbI TJIaBHOM ITOC/IEIOBATEIBHOCTH. 3aBUCUMOCTD «Macca —
CBETUMOCTBY JIJISI 3BE3]1 TJIABHOM MTOCIEN0BATENBHOCTH. BHYTpEHHEE CTPOEHHE 3BE3.
CoBpeMeHHbIE TPEACTABICHUS O TPOUCXOKICHUH U 3BOIIOIMK COJIHIIA U 3BE3/. DTallbl
JKU3HU 3BE3/I.

Muneunsiii [Ilyte — Hama [Manaktuka. [lonoxenne u nemxenne CosHna B ['amakTuke.

Tunel ranakTuk. PaguoranakTuky U KBa3zapsl. UHEpHBIE ABIPHI B SAPax TajJaKTHUK.
Bcenennas. Pacuimpenue Beenennoil. 3akon Xa66sa. Pa3oeranue ranaktuk. Teopus
bousbiioro B3peiBa. PenukroBoe nsinydeHue.
MacirtabHas ctpyktypa Beenennoit. MertaranakTuka.
Hepeménnbie mpoOaemMbl aCTPOHOMHUHU.

OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK 9
[IK 2.1

Jlabopamopnasa paboma Ne 12 V3ydenns 3BE31HOTO HeOa C MOMOIIBIO IMOIBHKHOM

KapThl HeOA.
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3. YcaoBus peajun3anuu y4eOHOH TUCHUILIHHBI
3.1. Cneyuanvnvle nomeuienus 01 peanu3ayuu RPOZPaAMMosl Y4eoOHou
OUCUUNIUHDL.

Jis  peanmzanuu  mporpaMMbl  YYEOHOW — JAWCHMIUIMHBI  JTOJDKHBI  OBITH
MIPETYCMOTPEHBI CIICAYIONINE CIIEIAaTIbHbIC ITOMEIICHUS:
naboparopusi  ¢usuku  (Ne 220) ¢ n1abOpaHTCKOM KOMHATOM, OCHAaIllEHHAas
obopyooesanuem: pabodee MecTo npenoaaaress, 30 pabounx MecT IJisg 00yJaromuxcs,
JIEMOHCTPAIIMOHHBINA CTOJ, MexXHuueckue cpeocmea ooOyuerus: KOMIBIOTEP, TPOCKTOP.
JlabopaHTCckass KOMHAaTa OCHaIlleHHas O0OpyJoBaHHEM: MeOenb I pa3MeIICHUs U
XpaHEeHUs] Y4YeOHOW JUTEpaTyphl W HAISIIHOTO Marepuana (00opynoBaHHME IS
JEMOHCTPAIIMA OTMBITOB M 3aKOHOB, KOMIUIEKTHI y4Ye€OHBIX TaONWIl, IIJIAKaThI
(«®Pusnyueckre BENMMYMHBI W (QYyHIAMEHTaJbHBIE KOHCTAHTH», «MexmyHapoaHas
cuctema eauHul, CHy», «llepumogndeckas cucrema XuMuueckux djaemeHToB JI. U.

MenpeneeBay, IOPTPETHI BHIJAIOIIUXCS YUEHBIX-(DU3UKOB U aCTPOHOMOB)).

3.2. Hnughopmayuonnoe obecneuenue peanuzayuu npozpammsl yueoHou
JTUCUUIIAHBI.
3.2.1. OCHOBHBIE MI€YATHBIC U IJICKTPOHHBIC U3AHUS.

®usuka. B 2 yactax. Y.1 : yueOnoe nocodue / I1. O. Kpacnos, O. A. KyapsiBuena,
O. 10. Mapkosa, E. lO. IOmxkoBa. — KpacHosipck : Cubupckuii rocyapCTBeHHbIN
YHUBEPCHUTET HAYKU U TEXHOJIOTMH nMeHU akanemuka M. @. Pemernesa, 2020 — 136
c. — TeKcT : 2JIeKTPOHHBIN //DneKTpoHHO-0nbMroTeuHas cuctemMa IPR BOOKS :
[caiiT]. — URL:https://www.iprbookshop.ru/107230.html

Yakak A. A. ®usuka : yueoHoe nocodue 1y CI1IO / A. A. Yakak, C. H. Jleryra. —
Capatos : [Ipodob6pazoBanue, 2020 — 541 c. — ISBN 978-5-4488-0667-4. — Tekcr:
AJIEKTPOHHBIN // DnexkTpoHHO-0mbmmoTeunas cucrema [PR BOOKS : [caiiT]. —
URL:https://www.iprbookshop.ru/92191.html

3.2.2. JIonoIHUTEIbHBIE HCTOYHUKHU.

HNHuTepHeT- pecypcsl

http: //www.iprbookshop.ru/ - Onexrponno-o6ubnuoreunas cucrema IPRbooks

http://www.consultant.ru/ - CnpaBouno-nipaBoBas cucteMa KoncynpranTllntoc
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url:https://www.iprbookshop.ru/107230.ht
http://www.consultant.ru/
http://www.iprbookshop.ru/
url:https://www.iprbookshop.ru/92191.html

http: //www.elibrary.ru/ - HanimonanpHast aekTpoHHas OubimnoTeka

http: //www.edu.ru/ - ®enepanbubiii MaTepHer-nopran «Poccuiickoe o0paszoBaHue»
3.3. Ocobennocmu opzanuzayuu odpazoeameibHo20 npoyecca 011 UHBAAUOO08 U JUY

C 0ZDAHUYEHHBIMU 803MONCHOCHAMU 300P08bA, 0CCAUBAIOWUX NPOZPAMMY YUEOHOI
OUCUUNIUHDL.

N3yyenne AWCHUIUIMHBI ~WHBAIUAAMH M JIMIAMH C  OTPaHUYCHHBIMH
BO3MOYKHOCTSIMU 3/IOPOBbSI OPTaHU3YETCSI C YUETOM OCOOCHHOCTEH MCUXO(U3NIECKOTO
pa3BUTHS, WHIUBUIYAIbHBIX BO3MOXHOCTEM M  COCTOSIHUSI  3JIOpPOBbSI  TaKUX
o0yyYaromumxcs.

[Ipu mpoBeneHNM y4eOHBIX 3aHATHI OOECTICUMBACTCS COONIOACHHUE CIEAYIOIINX
TpeOOBAHMIA:

-y4eOHBIC 3aHATUS TPOBOJATCA JJII WHBAIUAOB W JIMIl C OTPAaHUYCHHBIMH
BO3MOYXHOCTSIMU 37I0POBbSI B OJIHOM ayJUTOPUU COBMECTHO C OOYYaIOIIMMHCS, HE
UMEIOIITUMHU OTPAHUYCHHBIX BO3MOXKHOCTEHN 3I0POBBSI, €CJIM 3TO HE CO3/1a€T TPYAHOCTEH
JUTsl OOY4arOIIMUXCs B X0/1€ YI€OHBIX 3aHATHH;

-IIPUCYTCTBUE aCCUCTEHTa U3 yucia pabotHukoB BI'TY wiM mnpuBIeYEHHBIX JIHII,
OKa3bIBAIOIIET0 OOYYAOIMIMMCS HEOOXOJMMYIO TEXHHYECKYIO MOMOUIb C YYE€TOM HX
WHMBUYyATbHBIX 0COOEHHOCTEH (3aHATh pabodee MECTO, MePEBUTATHCS, MPOUYNUTATh U
oOpMUTH 3a/1aHKE, OOIIATHCS C MEAArorudecKuM pabOTHUKOM U T. H.);

-o0yyJaromuecsi ¢ y4eTOM WX HWHJIUBHAYaJbHBIX OCOOCHHOCTEM MOTYT MOJIb30BaThCS
HEOOXOIMMBIMUA UM TEXHUYECKUMU CPEICTBAMU;

-MaTepUATbHO-TEXHUYECKUE  YCIOBUS  JIOJDKHBI ~ OOecleuuBaTh  BO3MOXKHOCTh
OecTpenaTCTBEHHOT0 JO0CTyna OOydYalolmuxcsi B ayJWTOPUU, TYaJeTHbIE W JPyTHE
MOMEIICHHMS, & TAKXKE MX NMPEObIBAaHUS B YKA3aHHBIX IMOMEHICHUAX (HAJIMYME MaHyCOB,
MOPYYHEH, PpACIIMPEHHBIX IBEPHBIX MPOEMOB, JHU(PTOB, TPU OTCYTCTBUU JTUPTOB
ayIMTOpHsI JOJHKHA PACTIONAraThCsl Ha MEPBOM dTaXE; HATMYHE CIEIUATBHBIX Kpecel U
JIPYTUX MPUCTIOCOOTEHUI).

JIOTIOMHUTENIBHO TIPW  MPOBEJACHWUU  YUYEOHBIX  3aHATHA  OOCCIICUMBACTCS
COOJII0/IEHUE CIEAYIOMUX TPEOOBAHUM B 3aBUCMMOCTH OT KaTeropuil 00ydaromuxcs ¢

OIrpaHMYCHHBIMHU BO3MOXXHOCTAMHU 3J0POBbA:
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a) JUTsl CIeNbIX: 3aJjaHus U UHbIE MaTepUalIbl 171 U3yUYEHUs JUCLUILTUHBI 0(OPMIISIIOTCS
penbedHo-ToueuHbiM 1mipudToM bpaiing wim B BHJE 3JEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C TIOMOIIBI0 KOMIBIOTEpPA CO CIEHUATM3UPOBAHHBIM MPOrPAMMHBIM
o0ecrieueHrueM sl CIIETBbIX, WM 3aYUTHIBAIOTCS aCCHUCTEHTOM; NMHUChMEHHBIC 3aJaHUs
BBITIOJTHSIOTCS Ha Oymare penbeHO-ToueuHbIM mprudTom bpaitns wim Ha KOMIBIOTEPE
CO CHEIHUAIM3UPOBAHHBIM MNPOrPAaMMHBIM  OOECTIeYeHHEM ISl CIEMbIX, WU
HA/IMKTOBBIBAIOTCS ACCUCTEHTY; OOydYalolmMMcs ISl BBINOJHEHUS 3aJaHus TIpU
HEOOXOJMMOCTH TIPEOCTABISETCSI KOMIUIEKT THUCHbMEHHBIX MNPUHAAJICKHOCTEH U
Oymara mias mnuchMa penbedHO-TOueyHbIM mmipudToM bpaiinsg, xommbroTep co
CHELMATIU3UPOBAHHBIM MPOTPaMMHBIM 00€CIIEUEHUEM IS CIETbIX;

0) s c1aboBUAAIMX: 00ECIIEUNBAECTCS UHANBUIYAJILHOE PABHOMEPHOE OCBEILIEHUE HE
meHee 300 roKC; TpU HEOOXOAMMOCTH — OOYYalOUIUMCSl  MPEIOCTaBIIAETCS
YBEJIMYUBAIOIIEE YCTPOWCTBO; 3aJaHMs [JIsl BBIMOJTHEHUS W WHBIE MaTepHalIbl
oopmIIsaIOTCSA yBETMUEHHBIM HIPUGTOM;

B) M TIyXUX M crabochblamux: 00ecleYnBaeTcsi HAIWYHME 3BYKOYCHIIMBAIOIIEH
anmapaTypsl KOJUIEKTHBHOTO TOJB30BaHUS, MPH HEOOXOIUMOCTH OOydJarOIUMCS
IPEIOCTABIISAETCS 3BYKOYCHUIIMBAIOLIAs anmnapaTypa HHIMBUYaJIbHOTO MOJIb30BAHMS,

r) I JMI C TSOKEJIBIMM HapyLUIEHUSIMH pe4M, TIIyXUX, CIa0OCHbIIIAIUX BCE
KOHTPOJIbHO-OIIEHOYHBIE ~ MEPOINPHATHS 1O  JKEJaHHI0  OOYyYalomMXCsi  MOTYT
POBOJUTHCA B MUCbMEHHOU (hopMme;

o) I8 JUI C HAPYNICHUSMH OMOPHO-IBUTATEIBHOTO ammapara (TSHKEIbIMH
HApYUICHUSAMH JBUTATEIbHBIX (DYHKIMHA BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM
BEPXHUX KOHEYHOCTEH): NMHUChMEHHBIE 3aJaHUSl BBHIMONHAIOTCS HA KOMIIBIOTEPE CO
CTHCIMATU3UPOBAHHEIM ~ MPOTPaMMHBIM ~ OOECIICYeHHWEM WM HAJUKTOBBIBAIOTCS
ACCHCTEHTY; IO JKEJIaHHI0 OO0ydYalolUXCsl BCE KOHTPOJIbHO-OLIEHOUHbIE MEPONPUATHUS

MOTYT IIPOBOJIUTHCS B YCTHOM (popme.

4 KoHTpPOJIb ¥ OlleHKA Pe3y/IbTATOB OCBOEHMS Y4eOHOM JUCIUILIUHBI.
KoHTpo:b u o1ieHKa pe3yJIbTaTOB OCBOCHUS YYEOHOM TUCIUTIIMHEI

OCYILIECTBJISIETCS B MPOIIECCE MPOBEACHUS TPAKTUUECKUX 3aHATUHN U
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1ab60paTOpPHBIX PabOT, TECTUPOBAHUS, a TAK)KE BBHITIOJIHEHUS 00YUYaIOIIUMHUCS

VHAWBUYAJIbHBIX 33IaHUM, IIPOCKTOB, UCCIICJOBAHUN.

PesynbraTel 00y4yeHus

(OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS)

Kpurepun onenku

Mertonnl olieHKH

PA3JIEJT 1. HAVUYHBIA METO/] ITO3HAHUS [TPUPO/IbI

VYyacTie B AUCKYCCHU O POJIK (PU3UYECKON TEOPHHU B
GbopMHUpPOBaHUHM TPEJACTAaBICHUNA O (HHU3UIECKOM
KapTHHE MHpa, MecTe (PU3NIECKOI KapTHHBI MUpa

B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
npejacTaBieHuit o npupoge CpaBHEHUE H3MEpPEHUM
bu3nYeCKUX BETMYMH P MOMOIIM aHAJIOTOBBIX

U IUQPPOBBIX U3MEPUTEIBHBIX MPHOOpoB. OcBOCHME
CIOCOOOB  OIIGHKM  TOTPEIIHOCTEH  W3MEpPEHUH.
OcBoeHue OCHOBHBIX HMPUEMOB pabOThI ¢ LUPPOBOIA
nJabopaTopueii o Ghu3mnke.

PA3JIEJI 2. MEXAHUKA

IIpoBeneHne KOCBEHHBIX HW3MEPEHUNM MIHOBEHHOM
CKOpOCTH M  YCKOpPEHHsS  Teja, [MPOBEICHUE
WCCJICIOBAHMS 3aBUCUMOCTEH MEXIy (PU3NIECKHUMHU
BEJIMYMHAMU U OIBITOB MO MPOBEPKE MPEIOKEHHOMN
TUIIOTE3bl NPU  HU3YYEHUUM  PABHOYCKOPEHHOI'O
MPSMOJIMHEWHOTO  JIBWJKCHMS, JBWKECHHUS  Tela,
OpOILIEHHOTO TOPH3OHTAJIBHO, JBIKEHHS Tela TIO
OKPYHOCTH C IMTOCTOSSHHOW MO MOJIYJIIO CKOPOCTBIO.
Pemienue pacy€THpIX 3aJay C SBHO 3aJaHHOM U
HESBHO  3aJaHHOM  (U3MUECKOW  MOJIEIBI0 ¢
HCTIONB30BAHUEM OCHOBHBIX 3aKOHOB M (opmyn
KUHEMaTHKH. PemeHme  KadeCTBEHHBIX  3ajady,
TpeOyIOMMX MPUMEHEHHUS 3HaHUH TI0 KHHEMaTHKe
OOBsicHEeHWEe OCHOBHBIX TPHUHIIAIIOB  JCHUCTBUS
TEXHUYECKUX  YCTPOMCTB M  TEXHOJOTHUYECKUX
MPOIECCOB, TaKUX Kak: CIHUJIOMETp, JABUKECHHE
CHApSJIOB, LIETIHBIE, IIECTEPEHYATHIE U PEMEHHBIE
nepemaadd, CKopocTtHele JmdTH. — OmnpeneneHue
YCIIOBUH MPUMEHUMOCTU MoJenel (HU3HUECKUuX Tem
U TIPOLECCOB (SBJIGHUH): MaTepuaibHas TOUKa,
PaBHOYCKOPEHHOE JIBI)KEHUE, CBOOOTHOE MaJCHHUE.

BeimonHenne  yueOHBIX — 3aJjaHM  HA  aHAIU3
MEXaHUYECKUX IIPOLIECCOB (sBNICHMA) c
WCITOJIb30BAHUEM OCHOBHBIX ITOJIOKEHUH M 3aKOHOB
KMHEMAaTUKUA:  OTHOCUTEIBHOCTb  MEXaHUYECKOI'O
JIBUJKEHUS, bopMyIIbI KUHEMaTUKH
PaBHOYCKOPEHHOTO  JIBMDKEHHUS, TMpeoOpazoBaHU
lamunes 11 CKOPOCTH M NEPEMELICHUS.

Hcnonb3oBanue IT-texHomoruit mpu pabore c
JOTIONTHUTEIbHBIMU UCTOYHUKAMU HHPOpPMAIUH T10
TeME, MX KPUTUYECKUH aHAIM3 U OILICHKA

TecTnI

«5» - 100 — 90%
MPABUJIbHBIX OTBETOB
«4» -89 -71%
MPABUJIbHBIX OTBETOB
«3» -70-60%
MPABUJIbHBIX OTBETOB
«2» - 59% u wmecHee
MPABUJIbHBIX OTBETOB

YcTHBIE
(3a4éTbI)
Onenka «5» - cTaBUTCA
B TOM Clly4ae, eciii
yYauuncs noka3blBaeT
BEPHOE MOHUMAaHUE
(u3NYECKON CYIIHOCTH
paccMaTpUBaeMbIX
SIBICHUM U
3aKOHOMEPHOCTEH,
3aKOHOB U TEOpUH, a
TaK e MPaBUIbHOE
onpeJiesIeHue
(U3UYECKUX BEIMYNH,
X €IWHUI] U CII0CO00B
W3MEPEHUsI: TPaBUIIBHO
BBITIOJIHSIET YEPTEXKH,
CXEMBI U TpapuKH,
CTPOUT OTBET 1O

OIPOCHI

JIMKTaHT,
3a4€T,
KOHCIICKTBHI,
KOHTpOJIbHAS

paborta,
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JIOCTOBEPHOCTH.
[IpoBenenue KOCBEHHBIX U3MEpPEHU
paBHOACUCTBYIOIIEH CHil M KO3(duLmeHTa TpeHHs
CKOJIbKESHHS, IpOBEJICHUE HICCIIEZIOBAHHUS

3aBUCUMOCTEN (DU3MUECKUX BEIUYUH U OIBITOB IO
IIPOBEPKE MPEUIOKEHHON TUIIOTE3BI TPU U3YUEHUH

JOBIDKEHUS Opycka 10 HaKJIOHHOM IUIOCKOCTH,
JIBUKEHHSI CHUCTEMbI CBSI3aHHBIX Tell, JaedopManuu
Tell. Pemenue pacy€THbIX 3a/1ay ¢ SBHO 33IaHHOU U
HESBHO  3aJaHHOM  (U3MUECKOW  MOJEIhI0 ¢
UCITIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (OpMyI
KMHEMAaTUKA U JUHAMUKH. PellleHne KauecTBEHHBIX
3ama4, TpeOyIOIMX TPUMEHEHUS 3HAaHWH 110
KUHeMaTuke U nuHamuke. OObsICHEHHE OCHOBHBIX
INPUHLUIIOB JCUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHUX IIPOLIECCOB, TaKuX KaK:
MO/AIIUITHUKH, JBUKEHUE HCKYCCTBEHHBIX
CIyTHUKOB. OmnpeiesieHne YCIOBHI MPUMEHUMOCTH

Mojenel (pU3MYeCKuX Tela U MPOLECCOB (SIBJICHU):
WHEpLUalbHasl CUCTEMa OTCYETa, MaTepuaIbHas
TOYKa, a0COIOTHO ynpyras nedopMarus.
BreimonHenne  y4eOHBIX  3aJaHMl  HAa  aHAIM3
MEXaHUYECKHUX MIPOLIECCOB (sIBIIEHUIA) c
WCIIOJIb30BAHNEM OCHOBHBIX IOJIOKEHUH M 3aKOHOB
JUHAMUKH: Tpu 3akoHa HbroToHa, mNpUHUUI
OTHOCHUTENIBHOCTH ['anmuiesi, 3aKOH BCEMHPHOIO
TaroTenus. Pabora B rpymmax npu oOCYXIEHUH
BOIPOCOB MEKIIPEIMETHOTO XapakTepa (Hampumep,
1o TemMe «/IBrkeHue B pupojie»).

[IpoBenenune wuccienoBaHusi YCIOBUI pPaBHOBECHUS
TBEPAOrO  Teja, HMEIIIEr0 OCh  BpAIECHUS;
KOHCTPYMPOBAaHHE KpPOHIUTEHHOB MW pPacy€r CHII
YIPYTOCTH; U3yYEHUE YCTOMYMBOCTHU TBEPAOIO Tela,
MMEIOILETO IUIOMIAlb ONOphl. Pemienne pacy€éTHbIX
3aa4 C SBHO 3aJaHHOM W HESBHO 3aJlaHHOU
(bu3nYecKoil MOJIENbIO C UCIIOJIb30BAHUEM OCHOBHBIX

3aKOHOB W (GOpMyll  CTaTUKHU. Pemienue
KayeCTBEHHBIX 3a/ay, TpeOymomUX MPUMEHEHUS
3HaHUA 10 craTuke. OOBSCHEHHWE OCHOBHBIX

MPUHLIMIIOB JIEUCTBUSI TEXHUYECKUX YCTPOWCTB,
TakKMX KakK: KpOHIUTEHH, CTPOUTEIBHBIM KpaH,
peméryaTble KOHCTpYKIMU. OnpeneneHue yciaoBUH
OPUMEHUMOCTH  MoJeneid  (QUu3M4ecKux  Tew:
a0COIIOTHO TBEPAOE TeNo. BrimonmHeHne ydeOHBIX
3aJIaHMl  HAa aHalu3 MEXaHWYECKUX IPOLIECCOB
(s1BIICHMIN) c HCITOJIb30BAaHUEM OCHOBHBIX
MOJIOKEHUH U 3aKOHOB  CTAaTUKHU:  YCJIOBUS
paBHOBECHSI TBEPAOTO TEIA.

[IpoBeaeHne KOCBEHHBIX U3MEPEHUN UMITyJIbCA Tella,
KMHETUYECKOM W TOTEHLIHMAIBHOM DJHEPruu Tena;
MPOBE/ICHUE OMNBITOB MO MPOBEPKE MPEATOKEHHOU
TUIOTE3bl  TMPH  W3YYEHUU  PaBHOYCKOPEHHOTO

COOCTBEHHOMY ILJIaHY,
COTIPOBOXAET paccKas
COOCTBEHHBIMU
pUMeEPaMH, yMeeT
MPUMEHSATH 3HAHUS B
HOBOW CHUTYallH TIPU
BBITIOJITHCHUH
MIPAKTUYECKUX
3aJIaHUI; MOXKET
YCTaHOBUTH CBS3b
MEXKTy H3y4aeMbIM U
paHee U3yYeHHBIM
MaTepHuajioM I0 Kypcy
(bU3HKH, a TaKKe C
MaTepuaioM,
YCBOEHHBIM TIPH
W3YYCHUU APYTUX
MIPEIMETOB.

Onenka «4» -
CTaBUTCS, €CIIH OTBET
YYeHUKA
YIOBJIETBOPSIET
OCHOBHBIM
TpeOOBaHMAIM Ha
OIICHKY «5», HO J1aH 0e3
HCIIOJIb30BaHMS
COOCTBEHHOTIO IIJIaHa,
HOBBIX PUMEPOB, 0€3
[IPUMEHEHUS 3HAHUM B
HOBOW CHUTYyaluu, 6€3
HCIIOJIb30BaHUS CBS3EH
C paHee U3y4YCHHBIM
MaTepuajIoM U
MaTepHuaIoM,
YCBOCHHBIM TIpU
W3Y4YEHUH JIp.
MPEeJMETOB: €CIn
yYauuncs T0myCTHl
OJIHY OIIMOKY WU HE
Oosee ABYX HEJOUETOB
U MOXET MX UCTIPABUTH
CaMOCTOSTEIIBHO HIIH C
HEOOJIBIION TTOMOIIBIO
YUUTEIIA.

Onenka «3» -
CTaBUTCS, €CIIH
y4alluKcs MpaBUIBHO
MOHUMAET QU3NIECKYIO
CYIIHOCTh
paccMaTpuBaeMbIX
SIBIICHUM U
3aKOHOMEPHOCTEM, HO B
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MPSIMOJIMHEWMHOTO IBUKEHUS U B3aUMOJICVCTBUS TEN.
Pemienne pacdy€THBIX 3aad4 C SIBHO 3aJlaHHOM H
HESBHO  33/IaHHOM  (U3WMYECKOW  MOJEIBhI0  C
WCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB W (opmyn
MEXaHHUKH. Pemenue KayeCTBEHHBLIX  3ajad,
TpeOYIOIMMUX NPUMEHEHUS 3HAHUW TI0 MEXaHHUKeE.
OObsICHEHHE  OCHOBHBIX TPHUHIUIIOB  JEHCTBHS
TEeXHUYECKUX  YCTPOMCTB M  TEXHOJOTHMYECKUX
MPOLECCOB, TAKUX KaK: JABUKECHHUE PAKET, BOIAOMET,
KOTIEP, MPYKUHHBIA MMUCTOJIET, TUPOCKOII, (PUTypHOE

KaTaHMe Ha KoHbKax. OrpeneneHne yCIOBHH
OPUMEHUMOCTH ~ Mojesell  (U3MYecKHx Tel W
IpoIeccOB  (SIBIEHMIA): aOCOJIIOTHO YHpyroe H

a0COTIOTHO HEYIPYroe CTOJIKHOBEeHMs. BrimomHeHue
y‘-IeGHBIX 3a,IIaHPII>'I Ha aHaJIn3 MEXaHHUYCCKUX
MIPOIIECCOB (SIBJICHHWI) C HMCIIOJIb30BAaHUEM 3aKOHOB
COXpaHEHHUS B MEXaHUKE: 3aKOHBI COXpPaHCHHs
UMIYJIbCA U MEXaHUYECKOM IHEepruu, CBsI3b pabOThI
CUIILI C U3MEHEHHUEM MEXaHHYECKOU OHEpIrHUuu TECJa.
Ucnons3zoBanue IT-texHonoruit mnpu pabore ¢
JOIIOJIHUTCIBbHBIMU HCTOYHUKAMU I/IH(l)OpMaI_[I/II/I 10
TeMe, UX KPUTUYECKUH aHaIW3 U  OIIEHKa
JIOCTOBEPHOCTH.

OTBETE UMEIOTCS
OTJIeTIbHBIE TIPOOEITHI B
YCBOCHHUHU BOTIPOCOB
Kypca GU3HKH, HE
MPETSATCTBYIOIIHE
JambHenIemMy
YCBOEHUIO BOIIPOCOB
MIPOTrPaMMHOTO
MaTepuana.

OneHka «2» -cTaBUTCH,
€CIIM yJauiuics He
OBJIaJie) OCHOBHBIMU
3HAHUSMH U YMCHHUSIMH
B COOTBETCTBHH C
TpeOOBaHUSIMU
MIPOTPaMMBI U
JOTTYCTHIT OOJIBIIIE
OLIMOOK M HEOYETOB
yeM HEOOXOIUMO JUISt
OLICHKH «3».

KonTpouabHas
(camocTORATEILHAS)
padora

KontponbsHas
(camocTrosiTenbHas)
paboTa orieHUBaeTCs B
10 6aynos:

«5» - 10 6amnoB

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

IIpoBepka
KOHCIIEKTOB
(pedepatos,
TBOPYECKHX PadoT)
CooTtBercTBHE
coiepxaHus  paboOTHI,
3asBIICHHOMN TEME,
npaBuiaamM oQopMIIeHUs
paboThL.

JIMKTaHT Mo
(popmyaam.
«5» - 3a 10 mpaBWIBHO
HaMMCaHHBIX (popMyI
«4»-329-8
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MIPABUIILHO
HaIMCaHHBIX (GOPMYIT
«3» - 3a 7 IpaBUIIbLHO
HaIMCaHHBIX (GOPMYIT
«2» - 3a 6 u MeHee
MIPaBUIIbHO
HAIMCAHHBIX (popmMyT

PA3IEJ 3. MOJIEKVYJISIPHA A ®U3UKA U TEPMO/JNHAMHUKA

[IpoBenenne  u3MepeHMd  MapamMeTpoB  Tasa,

IMPOBCACHHUC I/ICCJ'ICI[OBaHI/Iﬁ 3aBHCHUMOCTE
(1)I/ISI/ILIGCKI/IX BCJIMYMH W OIBITOB II0 ITPOBEPKE
HpeIUIO)KGHHOI\/'I THUITIOTE3bI npu HU3YUYCHUU
YCTaHOBJICHUA TCIIJIOBOTO PaBHOBECHUSA n

M30MPOLIECCOB B razax. Pemenne pacy€THbIX 3a1a4 C
SIBHO 3aJaHHOW W HESBHO 3aJIaHHOW (PU3NUYECKOU
MOJEJbI0 C MCIIOJH30BAHUEM OCHOBHBIX 3aKOHOB M
dbopMyn  MOJEKYISIpHOW  (DUBHKH. Pemenune
KaueCTBEHHBIX 3a/ady, TpPeOYyIOIMUX MNPUMEHEHUS
3HaHUH 10 MOJeKyJsipHON ¢usuke. OOBsICHEHHE
OCHOBHBIX MPHUHIIMIOB JIEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOILECCOB, TAKUX
KaK: TEPMOMETD, Gapomerp, MOJTy4YECHUE
HaHOMAaTEPHUAaJOB.

OrnpeneneHne ycClIOBUW NPUMEHHUMOCTH Mojenen
¢bu3nyecKux TeN W MPOIEeCcCOB (SIBICHUMN): Mojenen
ra3a, JXHAKOCTHU M TBEPAOTO (KPUCTAIITMYECKOTO)
Tena, WACATBHOTO Tra3a. BeimonHeHWe ydeOHBIX
3a/laHuil Ha aHAJIU3 TETUIOBBIX MPOIIECCOB (SIBICHUI)
C HCIIOJIB30BaHMEM OCHOBHBIX mojoxkeHndi MKT u
3aKOHOB MOJIICKYJISIPHOM (DU3UKU: CBS3b JaBICHUS
WJCaIbHOTO Ta3a CO CpelHEed KHUHETUYECKOU
SHEpPruer TEIUIOBOrO JABHMKEHUS W KOHUEHTpalHUeun
€ro MOJEKYJ, CBSI3b TEMIEpaTypbl BEHIECTBA CO
CpeaHeld  KUHETHYECKOW  DHEpPrued  TEIUIOBOro
JIBIDKEHMS €TI0 YacTHUIl, CBA3b JABJICHHUS HICaILHOTO
raza C  KOHLEHTpAalMeld  MOJIEKYJI U  €ro

TEMIIepaTypou, ypaBHEHUE MeHnneneeBa—
Knaneiipona.

W3mepenne ynenpHOM TEIUIOEMKOCTH BEIIECTBA,
IIPOBE/ICHUE UCCIIEA0BaHUN 3aBUCUMOCTEN

(U3NYECKUX BEJIMYMH U OIBITOB IO TPOBEpPKE
MPEJIOKEHHON TUIOTE3bl TP U3YUYEHUH MPOLIECCOB
TerIoo0MeHa 1 aauabaTHOTo MmpoIiecca.

Pemienue pacy€THpIX 3aJay C SBHO 3aJaHHOM M
HESBHO  3aJaHHOM  (U3MUECKOW  MOJIEIBI0 ¢
HCTIONb30BAHUEM OCHOBHBIX 3aKOHOB M (opmyn
MOJICKYJIIDHON ~ (UBMKH W TEPMOJUHAMHKHU.
Pemienne  kadecTBEHHBIX  3a7ad,  TpeOYIOIMIUX
MPUMEHEHUs] 3HAaHUN MO MOJEKYJISIpHOU (u3MKe U

TEPMOJIUHAMUKE. OOnbsicHeHnE OCHOBHBIX
MPUHIUIIOB JEWCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHUX IIPOLIECCOB, TaKUX KaK:

JuKTaHT,
3a4érT,
KOHCIIEKTBHI,
KOHTPOJIbHAsA

pabora,
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XOJIOAWIbHUK,  KOHAWLMOHEP,  JU3EIbHBIA U
KapOIOpaTOpHBIA JIBHTaTeld, TapoBas TypOuHa,
MOJIy4YEeHUE CBEPXHHU3KHUX TEMIIepaTyp, yTHIA3AIUs
«TETUIOBBIX» OTXOJOB C MCHOJb30BAHUEM TEILIOBOTO
HAcoca, YTWIM3alHs OMOOPTraHMYECKOro TOIUIHBA
JUIT  BBIPAOOTKH  «TETUIOBOM» W DJIEKTPUUYECKON
sHepruu. BeimonHnenne y4eOHbIX 3aaHN HA aHAIIU3
TEIJIOBBIX IMPOIIECCOB (SIBJICHUI) C MUCIOJIb30BAHUEM
ocHOBHBIX  monoxkenud  MKT u  3akoHOB
MOJICKYJISPHON (DU3UKH U TEPMOJMHAMHKU: TIEPBBIN
3aKOH TE€PMOJIMHAMUKH, 3aKOH COXPAHEHUS! SHEPTrUu
B TemIOBBIX mnpoueccax. HMcnonszoBanue IT-
TEXHOJOTHA Tpu paboTe ¢ JOMOIHUTEIBHBIMU
UCTOYHUKaMU  WH(pOpMalLuMKd MO  TeMe,  UX
KPUTUYECKUM aHAJIU3 U OLIEHKA JIOCTOBEPHOCTH.

AHalyu3 W OlIEHKa MOCJIEACTBHA MCIIOJIb30BaHU
TEIJIOBBIX JIBUTATENed M TEIJIOBOTO 3arps3HEHUs
OKpYXaIoIIel cpellbl C TO3MUIMH SKOJIOTHYECKOM
0€30MacHOCTH; TPEACTABICHUN O palMOHATHLHOM
MPUPOJIOTNIOIB30BaHUN (B MPOLECCE TMOATOTOBKH
COOOIICHNH, BHITTOJTHEHNUH TPYIIIOBBIX IPOEKTOB).

HaGmronenne  CBOWCTB  HACBHIIMICHHBIX  TApOB,
NPOBE/ICHUE KOCBEHHBIX HM3MEpPEHHH aOCOIIOTHOM
BIIQYKHOCTH BO31IyXa, koadurmenTa
MOBEPXHOCTHOTO  HaTskeHus, wmonayns  HOwra.
Pemienne pacdy€THBIX 3aad4 C SIBHO 3aJlaHHOM H
HESBHO  3a/IaHHOM  (U3MYECKOW  MOJEIBhI0  C
HCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M (opmyn
MOJIEKYJSIpHOM  (UM3MKM W TEPMOJUHAMHKHU.
Pemenne  kauecTBEHHBIX  3a7ad, TpeOyIOLIUX
NPUMEHEHUs] 3HAHUWA TI0 MOJIEKYJISIpHOW (QH3HKEe U

TEPMOANHAMHUKE. OOBsacHeHHE OCHOBHBIX
MMPUHIUIIOB CTPOCHUA KHUAKHX KpHUCTAJJIOB,
MMOJIy4YCHHA COBpPEMEHHBIX MaTCpuraioB.

OrmpeneneHne yclIOBUNM NPUMEHHUMOCTH Mojenen
(GU3UYECKUX TeN M MPOIECCOB (SIBJICHUI): MoJenei
rasa, JXUAKOCTH M TBEPAOTO (KPUCTALITMYECKOTO)
Tena, WUAeaTbHOrO0 ra3a. BeimonHeHHe y4eOHBIX
3a/IaHUI Ha aHAJIU3 TEIUIOBBIX MPOIECCOB (SBJICHMI)
C HCNOJB30BaHMEM OCHOBHBIX nojoxxeHuii MKT u
3aKOHOB MOJIEKYJISIPHOW (DU3WKU M TEPMOIMHAMHUKH:
CBSI3b JIaBJICHUS MJIECABHOIO ra3a ¢ KOHLEHTpauuen
MOJIEKYJI M  €ro TeMIeparypod, ypaBHEHHUE
MenneneeBa—KnaneiipoHa, MIEePBbII 3aKOH
TepMoauHamMuku.  Pabora B rpymmax — mpu
00Cy>XJIeHUN BOIPOCOB MEKIIPEIMETHOTO XapaKTepa
(manpumep, mo Teme «TermmooOMeH B KHBOM
TIPUPOJIE )

PA3IEJT 4. DJIEKTP

OJMHAMMKA

JileKTpHYeCKOe MmoJie
[IpoBeneHne KOCBEHHBIX M3MEPEHHI M OIBITOB IO
MPOBEPKE TPEIOKCHHONW TMIOTE3hl MPU W3YUEHUU

JIMKTaHT,

3a4€T,
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B3aUMOJICCTBUSL  3apsOKEHHBIX — Tel,  3apsja
KOHJIEHCATOpa, IOCJEN0BATEIBHOTO  COCAUHEHUS
KOHJIEHCATOpOB. PelieHne pacu€rHbIX 3a1ay C SBHO
3aJIaHHOM U HESBHO 3aJaHHOW (PU3HUECKOU MOJIEIBIO
C HWCIOJB30BAaHUEM OCHOBHBIX 3aKOHOB U (HOpMYyI
ANEKTPOCTATUKHU. PerieHne KadecTBEHHBIX 3ajad,
TpeOyrommx MIPUMEHEHUS 3HaHUHN o
ANEKTPOCTATHKE. OO0bsacHenune OCHOBHBIX
IMPUHLUIIOB JECUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHUX IIPOLIECCOB, TaKuX KaK:
AJIEKTPOCKOI, 3JIEKTPOMETP, DIEKTPOCTaTHUECKas
3aIlnTa, 3a3eMJICHUE 3EKTPONprUOOpOB,
KOHJCHCAaTOphl, reHeparop Bam nme ['paada.
OnpeneneHre yCcaoOBUM MPUMEHUMOCTH MOJAENEH
GuU3MYECKUX TeNl: TOYEUHBIA 3apsiji, OIHOPOIHOE
ANIEKTpUYecKoe TMoJyie.  BpimonHeHne  yueOHBIX
3a/IaHMl  HA AaHaIM3 DJJIEKTPUUYECKUX IPOLIECCOB
(s1BIICHMIN) c HCITOJIb30BAaHUEM OCHOBHBIX
MOJIOKEHUH M 3aKOHOB JJIEKTPOJMHAMUKHU: 3aKOH
COXpaHEHUs JIEKTPUUYECKOro 3apsiaa, 3akoH KyioHa,
MOTEHIIUAIBHOCTh  3JIEKTPOCTATHUYECKOTO  TOJIf,
NPUHIUI CYNEPHO3ULUU IIEKTPUYECKUX IOJIEH.
Hcnons3oBanue IT-texHomormii mpu padore cC
JOTIOTHUTENbHBIMA UCTOYHUKAMU HH(POpPMAIUH T10
TeMe, MX KPUTUYECKUHA aHaiM3 ©  OICHKa
JIOCTOBEPHOCTH.

IocTOAHHBIN JIEKTPUYECKUI TOK

[IpoBenenne mpsSMBIX HU3MEPEHUN CHIBI TOKAa U
HaIpsKEHUsl, KOCBEHHBIX HW3MEPEHHUU YAENbHOIO
CONPOTHUBIICHHUS, 21C u BHYTPEHHETO
CONPOTUBIICHUSI UCTOYHHKA TOKa, TPOBEJICHUE
WCCJICIOBAHUM 3aBUCUMOCTEH (DU3NYECKUX BEIIMYUH
U ONBITOB MO MPOBEPKE MPEIIOKEHHON TUIOTE3bI
MpU M3YyYEHUU LT MOCTOSHHOIO TOKa. Permienue
pacu€THbIX 3a7a4 C SIBHO 3aJaHHOW M HESIBHO
3aJIaHHON (PU3UYECKOW MOJIENBIO C MCTIOIb30BaHHEM
OCHOBHBIX 3aKOHOB ¥ ()OPMYJI TIOCTOSTHHOTO TOKA.
Pemenne  kauecTBEHHBIX  3a7ad, TpeOyOLIUX
MPUMEHEHUs] 3HAaHUW U 3aKOHOB IMOCTOSIHHOTO TOKa
OOBsicHEHHE OCHOBHBIX TPHUHIIUIIOB  JEUCTBUS
TEXHUYECKUX YCTPOWCTB, TaKUX Kak: aMIepMeTp,
BOJIBTMETP, PpEOCTaT, CUETYUK DIEKTPUUYECKOU
sHepruu. BeimonHnenne y4eOHbIX 3aaHN HA aHAIIU3
AIEKTPUIECKUX MIPOIIECCOB (ssBIIECHUT) c
WCIIOJIb30BAHUEM OCHOBHBIX TMOJIOKEHUN U 3aKOHOB
ANEKTPOJAMHAMHUKU: 3aKOHBI OMa JIs yyacTKa Lenu
U Ul 3aMKHYTOM DJIEKTPUYECKOM LIENH, 3aKOH
Jxoyns—Jlenna. Pabora B rpymmax —mpu
00CyXJIEHUN BOTIPOCOB MEKIIPEIMETHOTO XapaKTepa
(Harpumep, MO TeMe «DIeKTPUUECKUe SIBICHUS B
IIPUPOJIEN)

Toku B pasaununbix cpenax Ilposenenue

KOHCIIEKTHI,
KOHTPOJIbHAasA
pabora,

TECT
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KOCBEHHBIX W3MEpPEHUN u HUCCIeN0BaHuN
3aBUCUMOCTEH MEXIy (PU3NYECKUMH BeIUYUHAMU

pu U3y4YEHUU IIPOLIECCOB IIPOTEKaHUsA
JJIIEKTPUUYECKOr0 TOKA B METallaX, JJIEKTPOIUTAX U
IIOJIYIIPOBOIHUKAX.

Pemienne pacy€THBIX 3aad4 C SIBHO 3aJlaHHOM U
HESBHO  3a/IaHHOM  (U3WYECKOW  MOJEIBhI0  C
WCITOJIb30BAaHUEM 3aKOHOMEPHOCTEH TIOCTOSIHHOTO
TOKa B paSJII/I‘-IHBIX cpenax. PGH_IGHI/IG KAa4CCTBCHHBIX
3a/a4, TPeOYIOIMMX MPUMEHEHHsI 3aKOHOMEPHOCTEH
IIOCTOSAHHOT'O TOKa B pa3JII/I‘-IHI>IX cpe;[ax.
OOBsicHEHHEe OCHOBHBIX TPHUHIIUIIOB  JCUCTBUS
TEXHUYECKUX YCTPOUCTB, TAKUX KaK: ra3opaspsaHble
JIAMITEI, AJIEKTPOHHO-Ty4YeBast TpyOKa,
MOJTYTIPOBOIHUKOBBIE TPUOOPHI: MO, TPAH3UCTOD,
dboToIMOA, CBETOINO/; TalbBaHHUKA, PaUHUPOBAHUE

MeIu, BBIILJIaBKA aJIIOMHHUS, AJIEKTPOHHAS
MHKPOCKOIIHUS

MarHuTHoe noJie [IpoBenenue KOCBEHHBIX
M3MEpPEHUI CHJIBI Awmnepa, MPOBEJICHHE

WCCJICIOBAHMS 3aBUCUMOCTEH MEXIy (PU3UIECKHUMHU
BEJIMYMHAMU U OIBITOB MO MPOBEPKE MPEIOKEHHOMN
TUNIOTE3bl MPU HU3YYEHUU JAEUCTBUS MOCTOSHHOIO
MarHuTa Ha paMKy C TOKOM, B3aWUMOJECHCTBUS
MPOBOJIHMKA C MarHUTHBIM TosieM. OnpeneneHue
YCJIOBUM TNPUMEHUMOCTH MOJEIU  OJHOPOJHOTO
MarHuTHoro mosist. OmpeneneHue  HarpaBiIeHUs
WHJYKIIMM MarHuTHOTO MOJi MPOBOJHUKA C TOKOM,
cunbl  Amnepa u  cuiabl  Jlopenna. Pemenue
pacu€THBIX 3a7a4 C SIBHO 3aJaHHOM M HESIBHO
3alaHHOW (PU3MYECKON MOJIENbIO ¢ UCTIOTB30BAHUEM
OCHOBHBIX 3aKOHOB U (opMyII 10 TeMe «MarHuTHoe
noJiey». PelieHne KauecTBEHHBIX 3a/1ad, TPEOYIOIMNX
NPUMEHEHUS 3HAHUU MO TeMe «MarHuTHOE IOJey.
OObsICHEHHE  OCHOBHBIX TPHUHIUIIOB  JEHCTBUS
TEeXHUYECKUX  YCTPOMCTB W  TEXHOJOTHMYECKUX
MPOLIECCOB, TAaKUX Kak: MPUMEHEHUE MOCTOSIHHBIX
MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTU- METP,
AIEKTPOJBUTATEIb SIkoOwu, YCKOPUTEU
AJIEMEHTAPHBIX YACTHII

JunekTpoMarHutHass  uHAyknusi  [IpoBenenue
WCCJIEIOBAHMS 3aBUCUMOCTEH (DM3UYECKUX BEIMYWH
U ONBITOB MO MPOBEPKE MPEIIOKEHHON TUIOTE3bI
Mpd  U3YYECHHUH  SIBJICHUS  DBJIEKTPOMATHUTHOMN
MHAYKIUU. Pemenue pacdy€THBIX 3a1ad C  SABHO
3aJIaHHOM W HESBHO 3aJaHHOW (PU3MUECKOU MOJIEITBIO
C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M )OPMYII TIO
TeMe «DJIGKTPOMarHuTHasg WHAYKIUS». Pemienue
KaueCTBEHHBIX 3a/ad, TpPeOYIOIMUX MPUMEHEHHUS
3HAHUW MO TeMe «DJIEKTPOMArHUTHAs WHIYKIIHS.
OObsICHEHHE  OCHOBHBIX  TPHUHIUIIOB  JEHCTBHS
TEXHUYECKUX  YCTPOMCTB M  TEXHOJOTHYECKUX
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MpOILIECCOB, TaKWX Kak: WHAYKIMOHHAs Ieub,
COJIGHOMJ, 3allUTa OT JJIEKTPU3ALUU TeJI MpHU
IBUKCHUM B MarHutHoMm mojie 3emiu. Paborta B
rpymnmnax npu 00CYXJIEHUH BOIIPOCOB
MEXIIPEJAMETHOTO XapakTepa (Hampumep, Mo Teme
«ONEeKTpOMAarHUTHBIE SIBJICHUS B IIPUPOIEH)

PA3JIEJI 5. KOJIEBAHUA U BOJIHbI

MexaHn4yeckKHe KO0JIe0aHud [IpoBenenue
KOCBCHHBIX I/I3MepeHI/II\/II, HNCCIICI0OBAHUA
3aBUCHUMOCTEN MEXIy GU3NYECKUMHU BEIHMUMHAMHU U
OIIBITOB I1IO npOBepKe npennomeHHoﬁ TUITOTEC3bI HpI/I
U3YYCHUU KOJeOaHWH HUTIHOTO U MPY>KUHHOTO

MasiTHUKOB,  BBIHY)KJIEHHBIX M 3aTyXalollux
MeXaHUYecKuX Kosiebanuid. OrmpeneneHue ycIoBHMA
MPUMEHUMOCTH MOJIeTH MaTEeMaTH4ECKOro

MasiTHUKa U UACAJIBHOIO IPY>KUHHOTO MAasTHHUKA.
Pemienne pacdy€THBIX 3aad4 C SIBHO 3aJlaHHOM H
HEeSIBHO  3a/laHHOM  (PM3MUYECKOW  MOJENbBI0 ¢
WCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOpMYJ 1O
TeMe «MexaHudyeckue KoneOaHus». PemieHnue
KaueCTBCHHBIX 3a7a4, TPEOYIOIMX NPUMEHEHUS
3HaHUA 10 TeMe «MeXxaHu4ecKrue KoIeOaHusy.
OOBsicHEeHWE OCHOBHBIX TPHUHIIAIIOB  JICUCTBUS
TEXHUYECKUX YCTPOWCTB, TAKUX KAK: METPOHOM,
4achl, KayelW, MY3bIKaJbHbIE  WHCTPYMEHTHI,
ceiicmorpad. Hcmonb3oBanue IT-TexHomoruéi mpu
pabore ¢  JOMOJMHUTCIBHBIMA  WCTOYHHKAMU
uHPOpMAIIMU 0 TeME, UX KPUTHUYECKUU aHaIu3 |
oleHKa aoctoBepHocTH IIpoBeaeHUE KOCBEHHBIX
U3MEpPEHN M MCCIEHOBAaHUS  3aBUCHUMOCTEMN
(bu3HIeCcKuX BEJIMYMH npu U3y4YCHUU
AJEKTPOMAarHUTHBIX KosebaHuit u eneun
MEPEMEHHOT0 TOKa. PelmieHne pacu€THbIX 3amad C
SBHO 3aJaHHOW W HESBHO 3aJaHHON (HU3HUECKOi
MOJIETBIO C MCIOJIB30BAHUEM OCHOBHBIX 3aKOHOB M
dbopMyI o Teme «INEKTPOMATHUTHBIC KOJICOaHUS.
Pemenne  kadyecTBEHHBIX  3a7ad,  TPEOYIOIIMX
MPUMEHEHHUsl 3HAHUM MO0 TeMe «DJIEKTPOMarHUTHbIC
KOJICOQHWMSI. CpaBHEHHE  MEXaHUYECKUX U
ANEKTPOMAarHUTHBIX KoseOaHui. OOmbsicHeHue
OCHOBHBIX MPUHLMIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB, TaKUX Kak: DJJIEKTPUYECKUH 3BOHOK,

reHepaTop MIEPEMEHHOTO TOKa, JUHUH
AJIeKTponepeaay. Omnpenenenne yCIIOBUI
MPUMEHUMOCTH MOJIETN UJEaNbHOTO

KOJeOaTeIbHOTO KOHTypa. AHamu3 ©  OIICHKA
MOCIIEACTBUI HCIOJB30BAaHUS PA3IMYHBIX CIIOCOOOB
MPOU3BOACTBA  DJIGKTPOAHEPTUU €  TNO3ULUHU
HKOJIOTUYECKOM 0€30MacHOCTH; MpeACTaBICHUN O
palMOHAIIBHOM MPUPOAOIIONIB30BaHUU (B Tpolecce
MOJTOTOBKU COOOIICHUH, BBIMOJHEHUH TPYHIOBBIX
MIPOEKTOB)

JIMKTaHT,
3a4€T,
KOHCIIEKTHI,
KOHTpOJIbHAS
pabora,

TCCT
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MexaHn4yecKkHe ¥ JJEKTPOMATHHUTHbIE BOJIHBI
CpaBHEeHHE MEXaHMYECKHX M DIIEKTPOMArHUTHBIX
BosiH. OmpeneneHue  yciloOBUH  IPUMEHHMOCTH

MOJIETIN rapMOHUYECKOI BOJIHEL. Penrenue
Ka4eCTBEHHBIX 3a7ay, TpPeOYIOIMX MpPUMEHEHHUs
3HaHUHU o TEME «Mexannueckue Hu

AJIEKTPOMArHUTHBIE BOJIHB». M3ydueHune napameTpoB
3ByKOBOM BOJIHBI. M3yueHue pacnpocTpaHeHUs
3BYKOBBIX BOJH B 3aMKHYTOM [POCTPAHCTBE.
OOBsicHEHHE OCHOBHBIX TPHUHIIUIIOB  JCUCTBUS
TEXHUYECKUX  YCTPOMUCTB U  TEXHOJOTMUYECKHX
MPOIECCOB, TAKUX KAK: MY3bIKAJIbHbIE HHCTPYMEHTHI,
pagap, paguoONpUEMHHK, TEJIEBU30P, AaHTECHHA,
tenedon, CBYU-neub, yapTpa3ByKoBas NMAarHOCTHKA
B TexHuke u wMemunuHe. Mcrnonp3oBanue IT-
TEXHOJIOTMH mTpu padoTe C JAOMOTHUTECIBHBIMU
UCTOYHUKaMU  uH(pOpManMd MO  TeMe, UX
KPUTUYECKUM aHaau3 M OIEHKAa JOCTOBEPHOCTH.
AHanmM3 W OLEHKa IMOCJIEACTBUI LIyMOBOTO U
AJIEKTPOMAarHUTHOTO  3arpsA3HEHHS]  OKPY Karolleu
Cpelmbl C TO3MIUKA DSKOJIOTHYECKON Oe30MacHOCTH;
npeacraBieHnii  CpaBHEHHME  MEXAHMYECKHX U
AJIEKTPOMATrHUTHBIX BOJH. OmnpeneraeHue ycaoBui
MPUMEHUMOCTH MOJIeJI TapMOHUYECKON BOJIHBI.
Pemenne  kKauecTBEHHBIX  3a7ad,  TPEOYIOIMIUX
MPUMEHEHUs 3HAaHUN 1o TeMe «MeXaHWu4ecKue |
AJIEKTPOMArHUTHBIE BOJIHB». M3ydueHune napameTpoB
3ByKOBOM BOJIHBI. M3yueHue pacnpocTpaHeHUs
3BYKOBBIX BOJH B 3aMKHYTOM [POCTPAHCTBE.
OOBsicHEHHE OCHOBHBIX TPHUHIIUIIOB  JEUCTBUS
TEXHUYECKUX  YCTPONUCTB U  TEXHOJOTMYECKHX
MPOIECCOB, TAKMX KAK: MY3bIKAJIbHbIE HHCTPYMEHTHI,
pagap, paguoONpUEMHUK, TEJIEBU30P, AaHTECHHA,
tenedon, CBY-neup, yapTpa3ByKkoBas NMAarHOCTHKA
B TexHuke u wMemunuHe. Mcrnonp3oBanue IT-
TEXHOJIOTMH mTpu padboTe C JOMOTHUTECIBHBIMU
UCTOYHUKAMU  WH(pOpMamuMd MO  TeMe,  UX
KPUTUYECKUM aHaau3 M OIEHKAa JOCTOBEPHOCTH.
AHanmyM3 W OLEHKa IMOCJIEACTBUI LIyMOBOTO U
AJIEKTPOMArHUTHOTO  3arpsA3HEHHS  OKPY Karolleu
Cpelmbl C TO3WIUKA SKOJIOTHYECKON Oe30MacHOCTH;
MPEJCTaBICHU I

Onruka HaOmoneHue  ONTUYECKUX — SIBIICHMA,
MPOBEJICHHE KOCBEHHBIX M3MEPEHHI, MCCIEAOBAHUS
3aBUCUMOCTEN (DM3MUECKUX BEIUYUH U OIBITOB IO
MPOBEPKE MPEIOKEHHON THUIOTE3bl MPU U3YUYECHHH
SBJICHUM TpEJIOMJIEHUsS CBETa Ha TpaHHULE pas3zena
JIBYX Cpefl, MPEeIOMJICHHs CBEeTa B coOWparomend u
pacceuBaroNIeil JIMH3aX, BOJHOBBIX CBOMCTB CBETa.
Pemienne pacdy€THBIX 3aad4 C SIBHO 3aJlaHHOM H
HESBHO  3a/IaHHOM  (U3MYECKOW  MOJEIBhI0  C
WCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOpMYJ IO
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TemMe «Onrtuka». PemieHne KauyecTBEHHBIX 3ajad,
TpeOYIOLMX TNPUMEHEHUs 3HAaHUH 10  Teme
«Onrukay. Iloctpoenune u pacuér H300pakeHUH,
CO3aBACMbIX IUIOCKMM 3€PKaJIOM, TOHKOW JIMH30M.
OnpeneneHue yclIOBUH NPUMEHUMOCTH MOJEIH

TOHKOM JIMH3BI, TpaHuIl MPUMEHUMOCTH
T€OMETPUYECKON ONTHKH.
OO0BsicHeHne 0COOEHHOCTEH MIPOTEKaHUS

ONTUYECKUX SIBJICHUI: MHTEepepeHunn, AudpaKu,
JTUCTIEPCUH, TIOJIHOTO BHYTPEHHErO OTpPaXKEHUS.
OObsicHEeHHE OCHOBHBIX TNPHUHLMUIOB  JIEHCTBUA
TEXHUYECKUX  YCTPOMCTB M  TEXHOJOTMYECKUX
IPOIIECCOB, TAaKUX KakK: OYKH, JyIa, HEpUCKOIL,
dboToanmapat, MUKpOCKOI, TPOEKIIMOHHBIN ammapar,
NPOCBETJICHHE  ONTHKHM, BOJIOKOHHAs  ONTHKA,
nudpaknuonHas pemérka. Pabora B rpymnmax mnpu
00CYX/IEHUH BOIIPOCOB MEXIPEIMETHOTO XapaKTepa
(mampumep, mno Teme «CBeTOBBIE SBICHHUA B
IPUPOJIEN)

PA3JIEJI 6. OCHOBBI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIbHOCTH

OcHosbl CTO IIpoBeneHne KOCBEHHBIX U3MEPEHUN
MMITYJIbCA U DHEPTHU PEIATUBUCTCKUX 4YacTul (II0
dororpadusiM TPEKOB 3apsDKEHHBIX YacTUIl B
MarHUTHOM I0JIe). AHAJIN3 M ONUCaHue (PU3MUECKUX
SBJICHUI c HCIIOJIb30BaHUEM HOCTYJIaTOB
CIEIMAIbHOU TEOpUU OTHOCHUTEIILHOCTH.
OObsicHEHHE OCHOBHBIX NPUHLUIIOB  JEHCTBUS
TEXHUYECKUX YCTPOWCTB, TAKUX KaK: CIyTHHKOBBIE
NPUEMHUKH, YCKOPUTENH 3apSKEHHBIX YACTHII

JuKTaHT,
3a4érT,

KOHCIICKTBI

PA3AEJI 7. KBAHTOBAS ®U3NKA

KopnyckynaspHo-BostHoBOH ayanu3m [Iposenenue
KOCBEHHBIX WU3MEPEHHH, WCCIIEI0BAHMS
3aBUCUMOCTEH Mexay (U3NYECKUMHU BEIMYMHAMU
npu u3ydeHuu siineHus poroaddexra. OObsCHEHHE
OCHOBHBIX IPHHILMIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK: CHEKTPOMETP, (POTOAIEMEHT,
(GoTOIaTUMK, TYHHEIbHBIM MHKpPOCKOII, COJIHEUHAs
Oarapesi, cBeToauoj. Pemenue pacy€THbIX 3aaad C
SBHO 3aJaHHOW W HESBHO 3aJaHHON (HU3HUECKOI
MOJIEJIBIO C MCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M
dopmyn no teme «KBaHroBble sBieHHs». Perenue
KayeCTBEHHBIX 3a/ay, TpeOyIoMUX NPUMEHEHUS
3HaHUH 10 TeMe  «KBaHTOBbIE  SBICHUAN.
Ornpenenenne yclIOBUNW MPUMEHUMOCTH KBAaHTOBOM
MOJIEJIM CBeTa. AHalIM3 KBAaHTOBBIX IIPOLIECCOB C
UCIOJB30BAaHUEM  YpaBHEHHMs  OHWHIUTEHHA  JUIs
dororddexra, MpUHIUIA COOTHOIICHUI
Heonpenenéunoctu ['eizenbepra. Mcmonp3oBanue
IT-texHonoruii npu pabore ¢ AOHNOTHUTEIbHBIMU
UCTOYHUKAMU  WH(pOpMalnuMM MO  TeMe,  UX
KPUTUYECKUM aHAJIU3 U OLIEHKA JIOCTOBEPHOCTHU

JIMKTaHT,
3a4éT,
KOHCIIEKTHI,
KOHTpOJIbHAA
padora,

TCCT
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dusuka atomMa  HaOmroneHue — nrHeHYaTHIX
cnekTpoB. OOBsSCHEHHE OCHOBHBIX TMPUHIUIIOB
JEUCTBHUS TEXHUYECKUX YCTPOMCTB, TaKHUX Kak:
CHEKTPOCKOM, Jia3ep, KBAHTOBBIM  KOMIIBIOTED.
Ormnpenenenne yCIoBUM MPUMEHUMOCTH MOJEIHU
atoma Pesepdopna. AHaim3 KBaHTOBBIX IPOIIECCOB
Ha OCHOBE IIEPBOIO M BTOpOro mnocryjaaToB bopa
[IpoBeneHnne wu3MepeHU paauoakTUBHOTO (oOHA C
UCIIOJb30BAaHUEM  JO3MMETpa M  HCCIEIOBaHUE
TpekoB dactuil (10 TOTOBBIM (oTorpadusim).
OObsICHEHHE  OCHOBHBIX TPHUHIUIIOB  JEHCTBHS
TEXHUYECKUX  YCTPOMCTB M  TEXHOJOTMYECKUX
IIPOLIECCOB, TAaKUX  Kak: JO3UMETp, Kamepa
Bunbcona, sAnepHbIi  peakToOp, TEPMOSAECPHBIN
peakTop, aToMHas Oom0a, MarHUTHO-pE30HaHCHAs
Tomorpadus. Onpenenenue YCIIOBUM
MPUMEHUMOCTH MOJIEJId aTOMHOTO sipa. AHaiIu3 U
OMMCAaHUE SIIEPHBIX pPEaAKUUH C KCIOIb30BAaHHEM
MOHSATUM MacCOBOE YHCIIO W 3apsll s]pa, dHEeprus
CBSI3M $/1pa, 3aKOHOB COXpPaHEHUs 3apsiga, MacCOBOTO
YHuClia W DHEPTUU B SJIEPHBIX PEAKIUAX, 3aKOHA
paZMoOaKTUBHOTO pacmajga. AHamM3 U OIeHKa
BIIUSHUS PAIMOAKTUBHOCTU HA JKUBBIE OPTaHU3MBI, a
TaKXe MOCIJIEICTBUN PA3BUTHUS SIACPHOM SHEPrETUKHU
C  TO3MIMH  DKOJOTHYECKOM 0€30I1aCHOCTH;
IpeJICTaBICHHH 0 panoHaIbHOM
MPUPOJONOIB30BaHUM (B MpoOLEcce MOATOTOBKHU
COOOIIEHUH, BBITIOJHEHHUS TPYIIIIOBBIX MPOEKTOB)

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUNHN U ACTPO®PU3UKU

DJIeMeHTBbI acTPOQU3UKHU YUacTHE B JUCKYCCHH O
pOJIN aCTPOHOMHH B COBPEMEHHON KapTHHE MHpa, B
[IPaKTUYECKON JEeATEIbHOCTH YeJI0BeKa u
JalbHEHIIEM  HAay4YHO-TEXHUYECKOM  Pa3BHUTHH.
[ToaroToBka cOOOLIEHHH O MeETOAaX MOJyYCHHS
Hay4HBIX ACTPOHOMMYECKUX 3HAHUMH, OTKPBITUAX B
COBPEMEHHOMN aCTPOHOMMUMU. [IpumeHeHne
OCHOBOIIOJIATAOIINX ACTPOHOMHUYECKUX ITOHATHUH,
3aKOHOB M TEOpHH Ui aHalu3a U OOBACHEHMSA
(bu3nYecKuX MPOLECCOB, MPOUCXOAAIUX B 3BE3AX,
B 3BE3HBIX CHCTEMAaX, B MEXIAJIAKTUUECKOU cpele,
JIBUKEHHUS] HEOECHBIX Tell, HBOJIOLMU 3BE3N U
Bcenennoii. IlpoBenenue HaOMOACHUN 3BE3AHOTO
HeOa HEBOOPYXKEHHBIM TIJIa30M C HCIOJIb30BaHHEM
KOMIIBIOTEPHBIX IPUIIOKEHUM Ul  OIpPEIEICHUs
MOJIO’KEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3aust CeBepHOro MoJIyIIapus
u sapkue 3BE3ABL. [lpoBenaeHme HAOMIOACHUN B
Teneckon JIyHel, IUIaHET, TYMaHHOCTEH U 3BE3HBIX
CKOIUJICHUH

3a4€T,
KOHCIIEKTHI,

TCCT
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