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1. OBIIASI XAPAKTEPUCTUKA PABOYEN IMPOT'PAMMBI YYEFHOM
JUCHUIIVIMHBI «®U3UKA»
1.1. MECTO YYEBHOM JUCIUILJINHBI B YYEEHOM ILJIAHE

VYuebnas nucuuruinaa I1]1.02. dusnka pazpaborana Ha OCHOBE TpeOOBaHMUI,
cootBeTcTBytomux ®r'oC COO, ®I'OC CIIO no cnemuansHoctu CIIO 15.02.16
Texnonoeuss  mawunocmpoenuss W TIOJOXKEHUH  QefepalbHOM  OCHOBHOM
obmeoopazoBarensHoi mporpammbl COO (manee — @OIT COO), a Takxke ¢ ydyeToM
nonyyaeMmon crienranbHocTu CIIO.

B cootBerctBrM ¢ ®I'OC COO yuebnas aucuumuivaa [1J].02. dusnka BXOAUT B

npeaMeTHyro obnacte «EcTecTBeHHblE HayKW» U SBJIsSeTCS 00s3aTeNbHOM ISt

u3zydeHus. Yuebnas qucuuruinaa [1/1.02. @usuka uzyvaercst Ha yriryOJIeHHOM YpOBHE.
Pabouyas mporpamma o01eo6pa3zoBaTenbHON yUeOHON TUCIUILIMHBI

I1/1.02. ®usuka SBISETCS COCTABHOM  YACThIO  MPOTrPaMMHO-METOJAUYECKOTO

conpoBoxsienus OIl CIIO na 6aze ocHOBHOro oOIIero oOpa3oBaHUsl C MOJYyYECHUEM

COO, peanuzyemoii B [Tonmutexunueckom koseaxe bI'TY.



1.2. PE3YVJbLTATBHI OCBOEHUSIYYEGHOM JUCHUILIAHBI

Nzyuenne yuebnoit qucuurmiunbl «I171.02. ®duszuka» Ha ypoBHE CPEIHETO OOIIETro
0o0pa30BaHus HANIPaBJICHO HA TOCTHXKEHHUE CIAEAYIOINX LeJei:
— ¢opMupoBaHUE HHTEpeca M CTPEMJICHUS OOydYarolIuXCsi K HAyYHOMY H3YUYCHUIO
MIPUPO/JIbI, PA3BUTHE UX UHTEIUICKTYJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEMN

— pa3BUTUE TMPEACTABICHUN O HAYyYHOM METOAEe TMO3HaHUA U (OPMHUPOBAHUE
HCCIIEI0BATEIBCKOr0 OTHOILIEHHS K OKPYKAIOIIUM SIBJICHUSIM;

— ¢opMupoBaHWE HAYYHOTO MHPOBO33PEHMS KaK pe3yjibTaTa H3Yy4YCHUS OCHOB
CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKY;

— (I)OpMI/IpOBaHI/IC YMCHI/Iﬁ OOBSICHATH SIBJICHUS C HCIIOJIH30BaHUEM (l)I/I?;I/I‘{eCKI/IX
3HAHUHN U HaY4YHbIX JOKA3aTCIIbCTB,

— (¢dopMHpOBaHUE TMPEACTaBICHUH O poid (U3UKU Uil  pa3BUTUA JAPYTHX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUI;

— pa3BHUTHE TMPEACTABICHUN O BO3MOXHBIX cdepax Oyaymeid mnpodeccruoHamIbHON
JESTENLHOCTH, CBSI3aHHBIX C (DM3MKOM, TIOJITOTOBKA K JadbHEHIIEeMy 00YYCHHIO B 3TOM
HarpaBJICHUH.

JlocTkeHne 3TUX Ieliell 00eceunBacTCsl PEIICHHEM CIICAYIOIUX 3a1a4 B
nporiecce u3ydeHus ydeOHoW mucruiuinHbl «I1/1.02. dusuka» Ha ypOBHE CpEIHETO
o01rero oOpa3oBaHus:

— TpHOOpeTeHHEe CHCTEMBI 3HAaHMK 00 o00muX (U3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TCOPHSX, BKIIOYAs MEXaHHWKY, MOJCKYJISPHYIO (DHU3HKY, JIEKTPOIMHAMHUKY,
KBaHTOBYIO (DPU3HUKY M DJIEMEHTHI aCTPODHU3HKY;

— (¢dopmMupoBaHWE YMEHHH MPUMEHATh TEOPETUYECKUE 3HAHUSA IS OOBICHEHUS
bU3MYEeCKUX SBICHWH B TPHUPOJAE U JUISl TPHHATHS MPAKTHYECKUX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

— OCBOEHHE CIOCOOOB PEIICHMs PA3IMYHBIX 33/Jad C SBHO 3aJaHHON (DU3UYECKOM
MOJIEIIbIO, 337124, MTOIPA3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/JaHue (PU3UIECKON MOJIENH,
aJICKBaTHOM yCIIOBUSM 3a/1aud, B TOM YMCJIE 3a]]a4 HH)KEHEPHOTO XapaKTepa;

— TIOHMMaHue (PU3NYECKHUX OCHOB WM MPHUHITUIIOB JEHCTBUS TEXHUUYECKUX YCTPOHCTB H
TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIMSHUSA HA OKPYKAIOIIYIO CPEY;

— OBJIQJICHUE METOJAMU CaMOCTOSATEILHOTO TIAHUPOBAHUS M TIPOBEICHUS (PU3NIECKUX
DKCIIEPUMEHTOB,  aHalIW3a W  WHTEpHpeTranud  uHPOpMAIuu,  OmpeaeTcHUs
JOCTOBEPHOCTH MOJIYYEHHOTO PE3yJIbTaTa;

— CO3/1aHWE€ YCJIOBUW [UIA PAa3BUTUA YMEHUU MPOEKTHO-HUCCIEN0BATEIbCKOM,
TBOPYECKOW JIESTEIBHOCTH; pa3BUTHE HHTEpeca K cdepam mnpodeccCHOHaATbHOM
NeSITEIbHOCTH, CBI3aHHOU ¢ (DU3UKOIA.



B paMmkax oOcCBOEGHHS TpOrpamMMbl y4YeOHOW JUCIUIUIMHBI Y OOYyYarolmuxcs
dbopMUpyIOTCS 001IMe KOMIIETeHINH

Kon HaumeHoBaHue 001X KOMIETEHIUI
OK'1 Brei6upath crnocoObl peleHus 3aaad npodeccuoHanbHON e TeNbHOCTH,
MPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM
OK 2 Hcnonb3oBaTh  COBpEMEHHBIE  CpPEACTBA  IIOMCKA, AaHalHW3a W
uHTEepnpeTanuu uHbopMaluu W HHGOPMAIMOHHBIE TEXHOJOTUU IS
BBITIOJIHEHUS 3a1a4 MPO(HECCUOHAIBHON IESITEIIbHOCTH
OK 3 [InanupoBaTh U peaqnu30BbIBATh COOCTBEHHOE MPO(ECCHOHATBHOE U
JMYHOCTHOE Pa3BUTHUE MPEANPUHUMATENBCKYIO IESITEIBHOCTD B
npodeccuoHanbHOM cepe, UCTIONb30BaTh 3HAHUSA 10 (PUHAHCOBOM
rPaMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CUTYaLIUSIX
OK 4 O} hexTHBHO B3aMMOJICHCTBOBATh U pabOTAaTh B KOJUICKTUBE U KOMAHJIC
OK 5 OcyliecTBIsATh YCTHYIO U MUCBMEHHYIO KOMMYHUKAIIMIO HA
rOCyJapCTBEHHOM si3bIKe Poccurickoi denepanuu ¢ y4eToM
0COOCHHOCTEH CONMAIBHOTO M KYJIBTYPHOTO KOHTEKCTa
OK 6 [TposiBAATH rpa’KJaHCKO-MIATPUOTUYECKYIO MO3UIINIO0, IEMOHCTPUPOBATD
OCO3HAHHOE TMOBEJICHUE Ha OCHOBE TPAIUIIMOHHBIX 00IIIEUETIOBEUYSCKUX
LEHHOCTEMN, B TOM YHUCJIE C YYETOM rapMOHU3ALNN MEKHAITMOHAIBHBIX U
MEKXPEIUTHO3HBIX OTHOIIEHUH, TPUMEHATh CTAaHAAPThI
AHTUKOPPYHIIMOHHOTO MTOBEICHUS
OK 7 CopneiicTBOBaTh COXPaHEHUIO OKPYKAIOIIEH Cpebl,
pecypcocOepexeHIo, MPUMEHITh 3HaHUs 00 U3BMEHEHUH KJIMMATa,
IPUHITUIIBI OEPEKIIMBOTO TTPOU3BOICTBA, 3P (HEKTUBHO IEHCTBOBATH B
Ype3BbIYaHBIX CUTYAIUSX
OK 8 Hcnons3oBaTh cpeactBa (GU3HUYECKOH KYJIBTYPHl ISl COXpAaHCHHUS U
YKpEIUIeHUs 37I0pOBbs B Mpoliecce MpodecCHOHANBHON ASSTEIbHOCTH U
NoJI/IeP>KaHusl HEOOXOAMMOT0 YPOBHS (DU3UYECKOM MOATOTOBICHHOCTH
OK 9 [Tonp3oBaThCs MpodeccHoHanbHOM JOKYMEHTAMe! Ha
rOCyJIapCTBEHHOM Y MHOCTPAHHOM SI3bIKaX.

1 MPo(ecCHOHATbHbIE KOMIIETEHIIMH:

Kox HaumeHoBaHMe BUI0B J1eSITeJILHOCTH U MPO(eCcCHOHATBLHBIX KOMIIETEH I
BJ 5 Opranuzanus padoT Mo peanu3alny TEXHOJOTHUECKUX MPOIIECCOB B
MaIlMHOCTPOUTEIIBHOM TPOU3BOJICTBE
IIK 5.4 | Peanu3oBbIBaTh TEXHOJIOTHYECKHE MPOLIECCHl B MAIIIMHOCTPOUTEILHOM
TIPOM3BOJICTBE C COOTIOICHNEM TPEOOBAaHMI OXpaHbI TPY/a,
0€30MacHOCTH KUZHEIEATETLHOCTH U 3aIIUTHl OKPYKAIOIIEH CPEJIbl,
MIPUHIIAIIOB U METOJIOB OE€PEXKIMBOT0 MPOU3BOICTBA




Komnerennuu, cpopmMupoBaHHbIE OOYYAOMIUMUCA TPU WU3YYCHUW JUCUUTIIHHBI
oOmeoOpazoBarenpHoro mukna [1/1.02. ®dusmka, yrnyOnsitoTcs M pacUIMpSIOTCS B
npolecce H3y4YeHUs JUCUUIUIMH OOIEryMaHUTapHOro, o0uienpodeccuoHaIbHOro
IMKJIA, a TAKXKE OTACJIBHBIX JUCHUILIUH npodeccuonanbHbix Moayieit OITOII CIIO.

PesynpraramMmu OCBOEHHS TpOTrpamMMmbl y4eOHOW AMCHUIUIMHBI OO0YyYarOIIMMHUCS
SIBIISTFOTCSL:

JIMYHOCTHBIE Pe3YJIbTATHI

I'pasxicoanckoe éocnumanue:
— ¢chOpMUPOBAHHOCTh TPAXKJIAHCKON MO3UIMKM OOYdYaIONIErocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;
—  TPUHATHE  TPAJUIHAOHHBIX  OOINEUYETOBEUECKMX  T'YMAaHHCTHYCCKHX U
JEMOKPAaTUUECKUX [IEHHOCTEH;
— TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEpEcax TIpaxkJIaHCKOTO
oOliecTBa, ydYacTBOBaTh B CaMOYMNpPaBJICHWU B IIKOJIE U JETCKO-FOHOIIECKHUX
OpraHU3aInsX;
— yYMEHHE B3aMMOJICHCTBOBATh C COIMAJILHBIMH WHCTUTYTaMH B COOTBETCTBHM C HMX
(GYHKIIUSAMH U Ha3HAYCHHEM;
— FOTOBHOCTb K TYMaHUTAPHON M BOJIOHTEPCKOM JIeITEIILHOCTH.

Ilampuomuueckoe éocnumanue:
— c()OpMUPOBAHHOCTH POCCUMCKON IpakIaHCKON UIEHTUYHOCTH, MATPUOTU3MA;
— IEHHOCTHOE OTHOUIIEHHE K TrOCYJapCTBEHHBIM CHMBOJIaM; MOCTKeHusM Poccuu B
(bu3MKe U TEXHUKE.

/JlyxoeHno-npascmeennoe gocnumanue:
— ¢(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MTOBEACHMUS;
— CIIOCOOHOCTh OIEHWBATh CHUTYallMI0O M TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHCJIE B
NESTENbHOCTUA YYEHOTO;
— OCO3HAHUE JIMYHOTO BKJIaJla B MOCTPOCHUE YCTOMYUBOTO OYTYILETO.

Icmemuueckoe eocnumanue:
— DJCTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYas SCTETUKY HAYYHOTO TBOPYECTBA,
npuCyIero Gu3n4eckoit Hayke.

Tpyooeoe éocnumanue:
— WHTEpeC K pa3nuuHbIM cepaMm mpodecCHOHATBHON AEATETPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BBHIOOp Oyymen
npodeccun u peaaTnu30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIUTAHBL;
— TOTOBHOCTH M CTIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH (HU3UKU
Ha TPOTSHKEHUU BCEH KU3HU.

JKonozuueckoe ocnumanue:
— ¢c(hOopMUPOBAHHOCTH IKOJIOTHYECKON KYJIBTYPhI, OCO3HAHUE TI00aTBLHOTO XapakTepa
AKOJIOTUYECKUX TPOOIIEM;
— IUTAHUPOBAHUE M OCYIICCTBICHUE JICMCTBUM B OKPYKAIOIIEH Cpele Ha OCHOBE
3HAHUS LEJEed YCTOUYUBOTO Pa3BUTHUS YEJIOBEUYECTBA;



— pacHIMpeHUe OImbITa NEATEIHHOCTH JKOJOTHYECKOW HANpaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUMN 110 (PU3HKE.

Ilennocmu nayunozo nosnanus:

— c(OpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3HUECKON HAYKH,

— OCO3HaHHE IICHHOCTH HAy4YHOW NEATeTbHOCTH, TOTOBHOCTH B TPOIECCE H3YyUCHHS
GU3NKH ~ OCYIIECTBIATH  NPOSKTHYI0 U HCCIENOBATEIbCKYIO  JIEATEIBHOCTH
WHIUBUIYAJLHO U B TPYTIIIE.

B mporecce MOCTHKEHHS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IPOTPaAMMBI
cpeaHero oOmiero oOpa3oBaHus MO (Qu3MKe y O0OYy4YaroIIUXCS COBEPIICHCTBYETCS
IMOYUOHANLHDIL UHMELIeKM, TIPEITONIAraoInuii cOPMHUPOBAHHOCTD:

— CAMOCO3HAHUS, BKIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIMOHATBHOE
COCTOSIHWE, BUJICTh HAIIPaBJICHUS Pa3BUTHUS COOCTBEHHOHN AMOIMOHAILHOUN Chephl, ObITh
YBEPEHHBIM B ce0e;

— camope2yiupoaHusi, BKIIOYAIONIETO CaMOKOHTPOJb, yMEHHE MPHUHUMATH
OTBETCTBEHHOCTH 33 CBOE TIOBEJICHUE, CIIOCOOHOCTh aIaTUPOBATHCS K SMOIIMOHAITHHBIM
MU3MCHCHHSIM U TIPOSIBIISATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

— BHYMpeHHel Momusayuu, BKIIOYAIONICH CTpeMIIeHHE K JOCTH)KCHUIO LEIH U
yCIiexXy, ONTHMHU3M, WHHUIIMATUBHOCTb, YMCHHUE JICHCTBOBaTh, MCXOJAS W3 CBOUX
BO3MOXXHOCTEH;

— 9Mnamuu, BKIIOYAIONEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €T0 MPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COTIEPEKUBAHUIO;

— COYUANILHBIX HABBIKOG, BKIIOUYAIOIINX CTIOCOOHOCTh BBICTPAUBAaTh OTHOILICHHUS C
JIPYTUMH JIIOIbMH, 3200TUTHCS, IPOSIBIISITH HHTEPEC U pa3peiaTh KOHMOIUKTHI.

MeTanpeaMeTHbIE Pe3VJIbTAThI

YHuBepcajibHbIe MO3HABATEJIbHbIE 1eUCTBUS

Bazoevie nocuueckue oeiicmeus:

—  CaMOCTOSITeTbHO  (pOpMyJIMpOBaTH W aKTyallM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

— OIpEeneNsATh eI JEITEIbHOCTH, 3aJaBaThb NapamMeTpbl W KPUTEPUU UX
JIOCTHIKCHUS;

— BBISIBJISITh 3aKOHOMEPHOCTH U POTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSX;

— paspabaTbIiBaTh IUIAH PEIICHHS MPOOJEeMBI C YYETOM aHajiu3a HWMEIOITUXCS
MaTEePUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;

— BHOCHUTb KOPPEKTHUBBI B JICSTEIIBHOCTh, OLIECHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATH PUCKH MTOCIIECICTBUH JICSTEIIbHOCTH;

— KOOPJAWHUPOBATH U BBHITIOIHATH pabOTY B YCIOBHUSX PEAbHOTO, BUPTYAJIBHOTO U
KOMOWMHHUPOBAHHOT'O B3aUMOICHCTBUSI;

— pa3BUBaTh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIEM.

ba3oevle uccneooseamenvckue oeilicmeus.



— BJAJETh HAYYHOH TEPMHUHOJIOTHEH, KIIOUYEBBIMU TOHATHSIMH W METOJaMU
(u3nUecKOl HayKu;

— BJIQ/IETh HaBBIKAMHU Y4eOHO-HCCIIETOBATEIBCKON U MPOSKTHOW JESTEIbHOCTH B
o0nacT (PU3MKH; CIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOHCKY
METOJIOB pEIICHUs 3a7a4 (U3UUECKOTO COACp)KAHUS, NPUMEHEHUIO PpPa3IuYHBIX
METOJIOB TTO3HAHUS;

— BIQJCTh BUJAMHU JEATEIBHOCTH TIO TMOJYyYEHHIO HOBOTO 3HAHHS, €ro
WHTEPIPETANNN, TPEOOPA30BAHUIO U MPUMEHCHHUIO B PA3JIMYHBIX YUCOHBIX CHTYAIUsX,
B TOM UYHCJIE IPU CO3/IaHUU YUYEOHBIX MPOCKTOB B 00J1aCTH (DU3HKHU;

— BBIABIAATh TPUYUHHO-CIICICTBCHHBIC CBS3W M aKTyaJU3UpOBaATh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHMS, HAaXOAUTh apTyMEHTBI JIJIS JI0Ka3aTeIbCTBA CBOMX
YTBEPIKJICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHH PEIIICHUS;

— aHaJM3UPOBATH MOJYUYECHHBIC B XOJ/I€ PEIICHUS 3a/1a4d PE3YyIbTaThl, KpUTUYECKU
OLIEHWBATh X JJOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX yCIIOBHSIX;

— CTaBUTh H (OpPMYNIHpPOBaTh COOCTBEHHBIE 3aladyll B 00pa3oBaTEIBHOMN
JCSATEIIBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKH;

— J1aBaTh OIICHKY HOBBIM CHTYallUsIM, OIICHUBATH IPUOOPETEHHBIN OTIBIT;

— yMeTh TMEpPeHOCUTh 3HaHWs 10 (HU3UKE B NPAKTHUYECKYIO  00JIACTh
KHU3HEICITCTLHOCTH;

— YMETh UHTCTPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00J1acTel;

— BBIJIBUTaTh HOBBIE UJICH, MPEAJiaraTh OPUTHHAIIbHBIE TIOJXO0bl U PEIICHUS; CTABUTh
po0OJIeMBbI U 3a/1a4yy, JIOMYCKAIOIUe aTbTePHATUBHBIC PEIICHMUS.

Paboma c unghopmayueir:

— BJAJETh HaBBIKAMHU TMOJY4YeHUS HHPOpMAIMKU (PUINYECKOTO COAEpKAHUA U3
UCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIISITh TOWUCK, AaHAJU3,
CUCTEMATH3allMI0 M WHTEPHpETalni0 HMHPOPMAIUU PA3IUYHBIX BHIOB U GOpM
IpE/ICTaBIICHUS;

— OIIEHUBATbH JJOCTOBEPHOCTH HH(POPMAIINH;

— HCIONB30BaTh CPeACcTBAa MHPOPMAIMOHHBIX U KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B
pElIeHNH KOTHUTHBHBIX, KOMMYHHMKAaTHUBHBIX ¥  OpPraHU3allMOHHBIX 3a7a4 C
coOmoeHneM TpeOOBAaHWM  JPrOHOMHUKH, TEXHUKH  OC30MAaCHOCTH, THUTHEHBI,
pecypcocOepeeHrs, TPABOBBIX M JITHYSCKUX HOPM, HOPM HHGOPMAITMOHHOM
0e301acHOCTH;

— CO03/71aBaTh TEKCThI (DU3HYECKOTO COJACpPKaHUS B Pa3UYHBIX (GopMarax ¢ yd&éTom
Ha3HaueHWs HMH(POpPMAIMU W TEJIEBOM ayauTOpUU, BHIOMpAs ONTUMAIbHYIO (opmy
MIPEICTABIICHUS U BU3YyalIU3aIlHH.

YHuBepcajbHble KOMMYHUKATHBHBbIE JefiCTBHS
Obwenue:
— OCYIIECTBIIATH OOIIEHNE Ha YpOKax (PU3UKH M BO BHEYPOUHOM JEATCIBHOCTH,
— pacro3HaBaTh MPEANOCHIIKH KOH(PIUKTHBIX CUTYallMi U CMTYaTh KOH(MIUKTHI;
— pa3BEPHYTO U JIOTUYHO H3J1araTh CBOIO TOYKY 3PEHHS C MCIOJIb30BAHUEM S3BIKOBBIX
CPEJCTB.
Coemecmuasn oeameibHOCMb:



— MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHIUBHU1YalIbHOU PabOThI;
— BBIOMPATh TEMAaTUKY U METOAbl COBMECTHBIX JACHCTBUI C YUETOM OOLIMX MHTEPECOB
Y BO3MOYKHOCTEHN KaXkKJO0r'0 YICHA KOJUIEKTHUBA,;

— MPUHUMATH LU COBMECTHOM ACATEIIBHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATH
JNEUCTBUA MO €€ IOCTHKECHHUIO: COCTAaBIATH IUIAH JCHUCTBUM, PACIpPENeNsITh POJIUA C
y4€TOM MHEHUH yYaCTHUKOB, 00CYXKIaTh pe3yJbTaThl COBMECTHOU PabOTHI;

— OLIEHMBATh KAayeCTBO CBOEr0 BKJIaJa M Ka)XJOr0 Y4YaCTHMKAa KOMAaHIbl B OOUIUI
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

— Ipeajaratb HOBBIE IIPOEKTHI, OLEHMBAaTb UJAEH C IIO3ULUMHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

— OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYaLUAX,
IPOSIBIISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

YHuBepcajibHble peryJsiTUBHbIE IeHCTBUS
Camoopzanu3zayusn.
— CaMOCTOSITEJIBHO OCYIIECTBIISTh IMO3HABATEIIBHYIO JACATEILHOCTh B 001aCTH (DU3UKH
Y ACTPOHOMMH, BBISIBISITH MMPOOJIEMBI, CTABUTh U (DOPMYITHPOBATH COOCTBEHHBIE 33/1a4H;
— CaMOCTOSATENIBHO COCTAaBJISATh IUJIAaH PEIIEHUs PacyETHBIX M KA4eCTBEHHBIX 3ajad,
IJIaH  BBITIOJIHEHUSI TMPAKTUYECKOW paldoThl C y4€TOM HMMEIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUH;
— J1aBaTh OIIEHKY HOBBIM CHUTYalHsIM;
— pacHIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEANOYTECHUH;
— JIeJlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €r0, OpaTh Ha ceOsl OTBETCTBEHHOCTh
3a pElICHHUE;
— OIIEHUBATDH MPUOOPETEHHBIN OMBIT;
— ¢Irmoco0CcTBOBaTh (DOPMUPOBAHHUIO M TPOSBICHUIO IMIHUPOKOW JIPYIAUIIUM B 00JACTH
(bM3UKH, TOCTOSTHHO TTOBHIIIIATh CBOM 00Pa30BaTEIbHBIA U KYJIBTYPHBIN YPOBEHD.
CamokoHmpov:
— JaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM;
— BIAJICTh HABBIKAMHU TI03HABATEIbHOW pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3yJbTATOB U OCHOBAaHMI; UCMIOJIb30BaTh
puéMBbI pedIECKCUU TSl OLIEHKH CUTYaIlMU, BEIOOpA BEPHOTO PEIICHHUS;
— YMETbh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATH PEIICHUS IO UX CHUKEHUIO;
Hpunamue cedsa u opyaux:
— NPUHUMATH ce0sl, IOHMMAasi CBOU HEIOCTATKU U JTOCTOMHCTBA;
— NPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPU AHAIU3E PE3YIHTATOB AEATEIbHOCTH;
— MPU3HABAaTh CBOE MPABO U MIPABO JPYTUX HA OMIMOKH.

IIpeaMeTHBbIE Pe3YJabTATHI
— TMOHUMATh POJib (PU3MKK B IKOHOMHUYECKOM, TEXHOJIOTMYECKOW, HKOJIOTUYECKOM,
COIMATILHON W ATUYECKOU cdepax NesITeIbHOCTH YeJIOBEKa; poJib U MeCTO (DU3UKHU B
COBPEMEHHOM HAYYHOW KapTHUHE MUPA; 3HAUCHUE OMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
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OOBSCHUTEIBHON M MPOTHOCTHYECKOW (PYHKIUN (U3HUYECKOW TEOPHUH — MEXAHMKH,
MOJIEKYJIIPHON (DU3UKH, TEPMOAMHAMUKH, SJIEKTPOJUHAMUKH, CHELUAIBHOW TEOPUHU
OTHOCUTEIBHOCTH, KBAHTOBOW (DM3HMKH; POJb (PU3NYECKOM TEOpUU B (POPMUPOBAHUU
MPEACTAaBICHUNA O (PU3MYECKONH KapTHHE MHpPA; MECTO (PU3MYECKOW KapTHHBI MHUpa B
o01IeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEICTABICHUN O MPUPOJIE;

— pa3idyaTh YCJIOBUS TNPUMEHHUMOCTH MOJENe (QU3MYecKuX Ted M MIpPOoLEecCOB
(s1BJIeHMIT): MHEepLMATIbHASL CUCTEMA OTCUETa, aOCOMIOTHO TBEPIOE TENO, MaTepuaIbHas
TOUYKA, PABHOYCKOPEHHOE JBU)KEHHE, CBOOOJHOE TMajJeHHe, aOCOIIOTHO yHpyras
nedopmanusi, aOCOJIOTHO yHpyroe W abCOMIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJEIU
ra3a, >KMJKOCTH U TBEPAOro (KPUCTAIIIMYECKOIO) Teia, WACabHbIA Ta3, TOYEUHbIN
3apsii, OJHOPOJHOE DJIEKTPUYECKOE TMOJ€ MW OJHOPOJHOE MArHUTHOE TOJIS,
rapMOHUYECKHE KOJICOaHUsI, MAaTEeMaTUYECKUM MAasSTHUK, WICAIbHBIA MPYKUHHBIN
MasiTHUK, TAPMOHUYECKHUE BOJIHBI, UJI€aTIbHBIN KOJlIeOaTeIbHbIM KOHTYD, TOHKAs JIMH3A;

MOJEJIEN aTOMa, aTOMHOTO Siipa U KBAHTOBOM MOJIENIA CBETA;

— pa3iauyarh ycloBUs (TpaHUIbl, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMIA XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTb
UCITOJIb30BAHUS YaCTHBIX 3aKOHOB;

— aHaAM3UPOBaTh W OOBIACHATH MEXaHMYECKHE TMPOIECChl U SBJICHUS, HCIOIb3YS
OCHOBHBIE TOJIOKEHUS W 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTH MEXaHUYECKOTO
IBUKEHUS, (GOPMYJIbl KMHEMATHKH PABHOYCKOPEHHOTO JIBMKEHHS, IMpeoOpa3oBaHUs
lManuiest 1yig CKOPOCTH U NEpeMENIeHUs, 3aKOHbI HbI0TOHA, MPUHIIMI OTHOCUTEIIBHOCTH
lanunes, 3ak0OH BCEMUPHOTO TATOTEHUS, 3aKOHBl COXPAHEHUS MMIyJIbCa U
MEXaHUYECKOW PHEpPruu, CBsI3b padOThl CHJIBI C U3BMEHEHHEM MEXaHUYECKON SHEpruu,
YCIIOBUSI PABHOBECUSI TBEPAOrO TeENa); IPU STOM HCIOIb30BATh MAaTeMaTHYECKOE
BBIp@)KEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHUS NPUMEHMMOCTH (U3HYECKUX 3aKOHOB:
npeoOpazoBanuii ['amwmies, BTOpOro ©W TpeThero 3akoHOB HpIOTOHA, 3aKOHOB
COXpaHEHHMs UMITYJIbCa U MEXaHUYECKOI YHEPTrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

— AHAJIM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOIIECCHl U SIBJICHUS, UCIIOJIb3YsI OCHOBHbIE
nosioxkeHnus MKT u 3akoHBI MOJIEKYJISIpHOW (H3UKH W TEPMOIAMHAMUKH (CBS3H
JIABJICHUS UJICATIBHOTO Ira3a Co CPEIHEN KHUHETUYECKOW YHEPTUEH TEIIOBOTO JBUKECHUS
U KOHUEHTpalUMEW ero MOJIEKYJ, CBA3b TEMIIEpaTypbl BEUIECTBA CO CpeaHen
KMHETUYECKOW DJHEpPrued TEIUIOBOIO JIBWJKEHMS €ro 4YacTWll, CBA3b JaBJICHUSA
MJCAaBbHOIO Ta3a ¢ KOHLEHTpAaUMEeW MOJIEKYJl M €ro TeMIepaTypod, ypaBHEHHE
MenneneeBa—Kunaneiipona, nNepBbId 3aKOH TEPMOAWHAMUKH, 3aKOH COXPaHCHUS
SHEPruM B TEIUIOBBIX MPOLECCax); IPU OSTOM HCIOIb30BAaTh MaTEMaTUYECKOE
BBIpa)KEHUE 3aKOHOB, YKa3bIBaTh YCIOBUSI MPUMEHHMOCTH YpaBHeHUs1 MeHpaeneeBa—
Knaneripona;

— aHaIM3UpOBaTh U OOBSICHATH HIIEKTPUUYECKHE SIBICHUS, MCIOJIb3ysl OCHOBHBIC
MIOJIOKEHUSI ¥ 3aKOHBI AIEKTPOJUHAMUKH (3aKOH COXPaHEHUS 3JIEKTPHUUYECKOro 3apsja,
3aKk0oH KynoHa, OTEHIIMAIBbHOCTD IEKTPOCTATHYECKOTO OIS, IPUHIUIT CYNEPIIO3ULINT
ANEKTPUUYECKUX TOJIEH, TIPU 3TOM yKa3blBasi YCIOBUSI MPUMEHUMOCTU 3akoHa KyloHa; a
TaK)Xe MPAKTUYECKH Ba)KHBbIE COOTHOIIEHHMS: 3aKOHbI OMa JJisi y4yacTKa UEeNnu U IS
3aMKHYTOM 3JeKTpuueckoil uenu, 3akoH xoyns—IJlenna, npaBuia Kupxroda, 3aKoHbI
®dapazes U1 JIEKTPOIIU3A);
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— AQHAJIM3UPOBATH U OOBSICHATH ANEKTPOMATHUTHBIE MPOLECCHl U SBJIEHUS, UCIIONIb3Ys
OCHOBHBIE TIOJIOXKEHUS M 3aKOHBI JJIEKTPOJAMHAMUKH U CIECHHAIBHOW TEOPUU
OTHOCUTEJBHOCTU (3aKOH COXPaHEHHs D3JEKTPUUYECKOTO 3apsja, cuia Amriepa, cuiia
JlopeHua, 3aKOH JJIEKTPOMArHUTHOW WHAyKIMU, npaBwio Jlenna, cBsa3p OJ1C
CaMOMHIYKIIMM B 3JIEMEHTE JIEKTPUUECKOMN LIENH CO CKOPOCTHIO N3MEHEHHUSI CUJIBI TOKA;
MOCTYJIaThl CIICIIMAIBHON T€OPUU OTHOCUTEILHOCTH DUHIIITEHHA);

— AHAJIM3UPOBATh U OOBICHATH KBAHTOBBIE IMPOLIECCHl W SABJICHUS, HUCIHOJIb3Ys
MOJIOKEHUS] KBAHTOBOM (pu3uKH (ypaBHeHUe DWHIITEeHA 15 poTodddexra, nepBblii U
BTOpOH MocTynaTel bopa, mpuHIMI COOTHOLIEHUs HeomnpenenéHHoctei [ elizendepra,
3aKOHbI COXpPaHEHHUs 3apsSA0BOTO U MAaCCOBOT'O YMCENI U DHEPTUU B AJIEPHBIX PEaKLUsX,
3aKOH PaJMOAKTUBHOIO pacnajaa);

— ONUCHIBaTh (PU3MYECKHE TMPOIECChl W  SBJIEHUS, MCIOJb3YySd BEJIUYUHBI:
IIEpEMEILICHUE, CKOPOCTh, YCKOPEHUE, UMIIYJbC T€Jla U CUCTEMBI Te€Jl, CUJIa, MOMEHT
CWJIbl, NaBJEHUE, IMOTECHUHUAJIbHAS DSHEPIrus, KWHETHUYECKas SHEPrus, MEXaHWYecKas
sHEeprus, padoTa CUIBL, IEHTPOCTPEMHUTENIBHOE YCKOPEHHUE, CHUJla TSKECTH, CHJia
yIPYTrOCTH, CUJIa TPEHUS, MOIIHOCTh, DHEPTUsl B3aUMOJICHCTBUS Tesa ¢ 3eMIIEN BOJIU3H
e TMOBEPXHOCTH, JHEPrusi ynpyroi aedopManuu MPYXKUHBI; KOJUYECTBO TEIUIOTHI,
abcomioTHas Temmeparypa Teja, pabora B TEPMOJMHAMHKE, BHYTPEHHSISI JHEPrus
UICIbHOTO OJIHOATOMHOIO rasa, paboTa MealbHOIO ra3a, OTHOCUTEIbHAS BIAXKHOCTb
Bo3ayxa, KIIJI waeampbHOro  TEMJIOBOrO  JBUTATENS;  AJIEKTPUYECKOE  IIOJIE,
HaIPsKEHHOCTD JJIEKTPUUYECKOTO MOJIs, HAIPSHYKEHHOCTH I0JI TOYEYHOI'O 3apsjia WIH
3apsOKEHHOrO 11apa B BAaKyyMe€ M B JIMAJIEKTPUKE, MOTEHIMAT JIEKTPOCTaTUYECKOTO
IOJIsI, PA3HOCTh IOTEHUMANIOB, 3JIEKTPOABWXKYIIAs CHJIa, CHJIA TOKA, HAMPSIKEHHUE,
MOIIHOCTb TOKAa, 3JIEKTpUYeCKass EMKOCTb IUIOCKOI'O KOHJIEHCATOpa, CONPOTHUBIICHHUE
ydacTKa LENu C IIOCIENOBATEIbHBIM U IMApajulesIbHbIM COEIWHEHUEM PE3UCTOPOB,
DHEpPrus JJIEKTPUYECKOrO IO KOHACHCATOpa; WHAYKIUS MArHUTHOIO  IOJs,
MAarHUTHBIA TOTOK, cwia Awmnepa, HWHIAYKTUBHOCTb, AJIEKTPOABMXKYILAS CHJA
CaMOMHAYKLIMM, DHEPruss MAarHUTHOTO IOJISI ITPOBOJHUKA C TOKOM, PEJISITUBUCTCKUN
UMITYJIbC, TIOJTHASI DHEPTHsl, SHEPTUS MOKOSI CBOOOJHON YACTHUIIbI, YHEPTUS U HUMITYIIbC
¢dboTOHA, MACCOBOE YMCIIO U 3apAJl A1Ipa, SHEPTUS CBSI3U AJIpa;

— OOBACHATH OCOOEHHOCTM TMPOTEKaHUsS (PUIUUECKUX SIBICHUN: MEXaHHYECKOE
IBIWKEHHWE, TEIUIOBOE JIBMOKCHHME 4YacTHL[ BEIIECTBA, TEIUIOBOE PpPAaBHOBECHE,
OpoyHOBCKO€ JBHXeHHE, TU(y3usi, UCTIapeHUE, KUIMEHUE U KOHJIEHCAIMs, IJIaBICHHE
U KpUCTaJUIM3alus, HAIPaBICHHOCTb  TEIUIONEPEeAAayu,  JJEKTpU3alMs  Tedl,
SKBUIIOTCHIHAIBHOCTh IMOBEPXHOCTU 3apsHKEHHOIO ITPOBOJHMKA; 3JIEKTPOMArHUTHAs
WHIYKIUSI, CAMOUHIYKITNS, Pe30HAaHC, MHTep(epeHrs BOIH, TUPPAKIHUS, TUCIICPCHUS,
MOJIHOE BHYTPEHHEE OTpakeHue, ¢potornexTpuaeckuit addext (pororddexr), anbda- u
OeTa-pacnagpl saep, raMMa-u3IydeHue snep; GU3NYecKre MPUHIHIBI CIEKTPATHHOTO
aHanu3a 1 paOoThI Jia3epa;

— OIPEEIISITh HAITPABJICHNE UHIYKIUA MarHUTHOIO TOJIS MPOBOJHUKA C TOKOM, CHJIBI
Awmnepa u cuibl Jlopenna;

— CTpPOHUTHh H300pa)kK€eHHE, CO3/1aBAEMOE€ IUIOCKUM 3€pKaJioM, TOHKOW JIMH30H, M
PaCcCUHTBIBATH €T0 XapaKTEPUCTUKU;
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— MPUMEHATH OCHOBOIIOJIAraIOIINE ACTPOHOMHUUYECKUE TIOHATHUS, TEOPUU U 3aKOHBI IS
aHanu3a u 00bSICHEHUS (PU3MUECKUX MPOLECCOB, MPOUCXOIAIINX B 3BE37aX, B 3BE3AHBIX
CUCTEMAX, B MEXIaJIAKTUUYECKOU CpeJie; NBHKEHUS HEOECHBIX Tel, 3BOJIOLMH 3BE3] U
Bcenennoi;

— TPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOM (hPU3MUECKON BEIMUMHBI OT IPYrou ¢
WCIIOJb30BAHUEM NPSMBIX HW3MEPEHUN: IMpPU DITOM KOHCTPYUPOBATh YCTAHOBKY,
(uKCcUpOBaTh PE3YNbTATHl MONYYEHHOM 3aBUCHUMOCTH (PU3MYECKHUX BEIUYMH B BHJIE
rpa@ukoB ¢ y4€TOM aOCOJIIOTHBIX MOTPELIHOCTEH W3MEPEHM, JenaTh BBIBOABI IO
pe3yJibTaTaM UCCIIEI0BAHUS,

— TMPOBOJUTH KOCBEHHBIE M3MEpPEHUS (U3UUECKUX BEIUYUH; MPU 3TOM BBIOUpATH
ONTUMAJIBHBI METOJl H3MEPEHMs, OLICHUBaTh aOCOJIOTHBIE W OTHOCUTEJIbHBIC
NOTPEIHOCTH NPSIMBIX KOCBEHHBIX U3MEPEHUI;

— TMPOBOAUTH OMNBITHI MO MPOBEPKE MPEIJIOKEHHOW TMIOTE3bl: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTANIbHYIO YCTAHOBKY, aHAJIM3UPOBATH MOTYyUYEHHBIE
pE3yAbTaThI U AENaTh BBIBOJ O CTATyCE MPEIJIOKEHHON TUIIOTESbI;

— OIKCBIBATh METOABI MOJYYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUN;

— co0Jro1aTh paBmiIa 6€30MacHOro TpyAa MPHU MPOBEJICHUU HCCIIEOBAHUN B paMKax
y4eOHOTO »HKCIIEPUMEHTa, NPAKTUKyMa M Y4eOHO-HCCIEAOBATENbCKOM MPOEKTHON
JESTENBHOCTH C MCIHOJIb30BAHUEM HW3MEPUTEIbHBIX YCTPOHCTB W J1abOpPaTOpPHOIro
000py10BaHMS;

— pemaTh pacu€THBIE 3a/layd C SIBHO 3aJJaHHOM M HESBHO 3aJlaHHON (pu3mdeckoi
MOJIENIbI0: HA OCHOBAHHMH aHAJIU3a yCIOBUs 00OCHOBBIBATH BBIOOP (PU3HUECKON MOJIEINH,
OTBEUaroIe TpeOOBaHUAM 3a/1auu, MPUMEHATHh (HOPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
nocTynarbl (U3HYECKUX TEOpUM TMpPH HCIOJIb30BAaHUM MATEMAaTUYECKUX METOJIOB
pelIeHuss 3ajJad, IPOBOJUTH pPACYETbl HA OCHOBAHUU MMEKOLIUMXCA JAaHHBIX,
AHAJIU3UPOBATh PE3YJIbTATBl M KOPPEKTHUPOBATH METOJABI PELIEHHUS C Y4ETOM
IIOJIyYECHHBIX PE3yJIbTaTOB;

— pemath KaueCTBEHHBbIC 3a/layd, TPEOYIOIIMe MPUMEHEHUS 3HAHWM W3 Pa3HBIX
pa3nesoB IWIKOJBHOTO Kypca (U3MKH, a TakKe HHTETpalid 3HAHWA W3 APYyTrux
IPEAMETOB €CTECTBEHHOHAYYHOI'0 LMKJA: BBICTPAWBATh JIOTUYECKYIO LEMNOYKY
paccyXJIeHuH ¢ Omopod Ha M3Y4YCHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH M (U3NYECKUE
SABJICHUS;

— MHCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsI OOBSICHEHHS OCHOBHBIX IPHUHIIUIIOB
paboThl M3MEPUTEIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB M TEXHOJOTUYECKUX
IIPOLECCOB;

— TMPUBOJIUTH MPHUMEPHl BKJIala POCCUUCKUX U 3apyOexHBIX Y4YEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0BSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTH;

— aQHAJIM3MPOBATh W OLIEHWBATh TIOCJIEACTBUS OBITOBOM M MPOU3BOJACTBEHHOU
JESITEIbHOCTH YEeJIOBEKa, CBA3aHHOM ¢ (U3MYECKUMHU TMpOLEccaMu, C TO3HIHN
3KOJIOTUYECKOHN 0€30MacHOCTH, MPECTABIEHUN 0 pPalOHATIBHOM
IIPUPOJIOIIOIB30BAHUH, A TAaKKE€ PA3yMHOM HCIIOJIb30BAHUM JOCTHKEHUW HAyKH W
TE€XHOJIOTUH JUIsl JAJIbHEUIIEr0 Pa3BUTHS YEJI0BEUECKOro 00IEeCTBa;
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— TOPUMEHSTh pas3duyHble CcrocoObl padoTel ¢ uHpOpManued (QU3NYECKOTrO
COJIEpKaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJOTHM: MpHU
TOM UCIOJIb30BaTh COBPEMEHHbIE HWH()POPMALMOHHBIE TEXHOJOIMU [UJIs TOHUCKa,
nepepabOTKM M TOPEeabsABICHUA Y4eOHOM U HAyYHO-NOMYJISIPHOM HMH(OpMaLUH,
CTPYKTYPUPOBAaHUS W MHTEpPHpETAlM HWH(pOpManuu, TOIYYEHHOM U3 Pa3IUYHbIX
MCTOYHUKOB; KPUTUYECKU aHAJIU3UPOBAThH MOJYYaEMYI0 MHPOPMALIMIO U OILIEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK M Ha OCHOBE aHajIu3a
MCTOYHUKA UH(POPMALINH;

— TPOABIATH OPraHU3ALMOHHBIE W TIO3HABATEJIbHBIE YMEHHUS CAMOCTOSITEIBHOTO
NpUOOpETeHHsT HOBBIX 3HAHUMM B TNPOLIECCE BBIMOJIHEHUS MPOEKTHBIX W Y4eOHO-
UCCIIeIOBAaTeNbCKUX paboT; paboTaTh B Tpymnle C HCIOJIHEHHEM Pa3IHYHbIX
COLIMAJIBHBIX POJIEH, TIJIAHUPOBATh pPabOTy TPYIIbl, PAUUOHAIBHO paCHpenemsiTh
NEeSTENbHOCTh B HECTAHJIAPTHBIX CUTYALMSIX, aleKBAaTHO OLEHUBATH BKJIAJ KaXIOT0 U3
YYaCTHUKOB I'PYIIIbI B PEIIEHHE paccMaTpUBaeMO IPOOIEMBIL;

— TMpOSBIATH MOTHBaLMIO K Oyaymied mnpodecCMOHanbHON AESTENbHOCTH 10
CHEIUANTBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOdHIIs.
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2. CTpyKTypa M coaepxaHue y4e0oi JTUCHHITHHBI

2.1. O0béM yueOHOM AUCHMIIMHBI M BUABI Y4eOHO#l padoThI

Bua yueOHo#i paGoThl O0Bém B yacax

O01béM 00pa3oBaTeIbHON POrpaMMBbI 180

yueOHOH THCHHMIIINHBI

B T 4 B JOpPME MPAKTUIECKOH MTOATOTOBKH 0

U oOmtero oonéMma:

TEOPETHUECKOE 00yUeHue 12

MPaKTUYECKHUE 3aHITHS 10

caMoCTOsITeNIbHAS paboTa 136

KOHCYJIbTAITH 12
IIpome:xxyTouyHast arrecranusi B popme 10
IK3aMeHa
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Conep:kanme y4eOHOM TMCUMILIHHBI

Koabi
KOMIICTECH-
Oo0bem B LM,
yacax/B ToM| (popmupo-
qyucJjie B BAaHHUIO
HaumenoBanue Conep:xanue y4eOHOro MaTepHaJa, 1a0opaTopHbie padoThl U NPAKTHYECKHE 3AHATHS, dopme KOTOPBIX
PA3NET0B U TEM | oqnocTOSITEIbHASI pA60OTa 0GYUaIONIMXCS, KypcoBasi paboTa (IpoeKT) (ec/I MpeIycMOTPeHbI) npaKTHYe- | CHOCOGCT-
CKOM ByeT
MNOATOTOBKMU | 3JIEMEHT
NporpamMmm-
MbI
Pazpen 1 Hay4Hblii MeTO NO3HAHUSA NPHPOILIL.
Beenenne ®duzrka — (yHAaMEHTaIbHASI HayKa o mpupoje. HaydHbiit MeTo ] MO3HAHUS U METObI OK'1
UCCleIoBaHus (DU3NYECKUX SIBJICHUH. OKCIEPUMEHT U Teopus B IMpoIlecce MO3HAHUS OK 2
npuponabl. Habmionenne u skcnepuMmeHT B (usuke. CrocoObl m3MepeHus: (HhU3ndecKux OK 3
BEJIMYUH (QaHAJIOTOBbIE U MHU(PPOBBIE U3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE OK 4
JATYUKOBBIE CUCTeMBI). [lorpemHocTy n3mMepeHnii Gu3ndeckux BenuduH (aOCOMIOTHAS U OK 5
OoTHOCcUTENbHAs). MogenupoBanue (PU3NUECKUX SBICHUNW M TMPOIECCOB (MaTepuaibHas OK 6
TOYKa, aOCOMIOTHO TBEPAOE TENO, HACANbHAS JKHIAKOCTh, HMJCAIBHBIA Ta3, TOYCYHBINA OK 7
3apsin). I'unoreza. @u3nueckuid 3aK0H, TPaHULIbI €r0 MpuMeHuMocTu. Dusnueckas Teopusl. OK 8
Pomp m mecto ¢usuku B (QOpMUPOBAHHHM COBPEMEHHOW HAYYHOW KapTHHBI MHpA, B OK 9
IIPAKTUYECKOMN AEATEIBHOCTH JIIOJIEN IIK 2.1
1/0

AyAUTOPHBIE 3aHATHS
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CamocrosiTeibHas padoTa

1/0

Paznen 2 MexaumnKka 26/0
Mexanunyeckoe ABMkeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO IABMXKEHUS. Cuctema
orcuéra. [Ipsmas u oOpaTHas 3a1auu MEXaHUKU. Pajinyc-BeKTop MaTepuaIbHON TOUKH, €ro
MIPOEKIIMU HAa OCU CUCTEMBI KoopauHat. Tpaektopus. [lepemenienue, CKOpoCcTh (CpeaHsis
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUaIbHON TOUKH, UX MPOEKIIUU HA OCU
cuctembl koopauHat. CioXeHrue NePEMEIIEHUN U CII0)KEHNUEe cKkopocTel. PaBHOMepHOE 1
PaBHOYCKOPEHHOE MPSIMOJIMHEHOE JBM)KEHUE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH,
YCKOPEHUS U IMMYyTH MAaTepUAIbHOW TOYKH OT BpeMeHH U ux rpaduku. CBOOO HOE MaIcHUE.
Yckopenue cB0OOOTHOTO MajicHus. JIBHKeHHUE Teia, OPOIIEHHOTO MO YIJIOM K TOPU30HTY. OK'1
3aBUCUMOCTh KOOPJAMHAT, CKOPOCTH U YCKOPEHHUSI MAaTEPUAIbHON TOYKH OT BPEMEHU U UX OK 2
rpaduku. KpuBonuneitHoe nuxenue. J[BuxeHne MaTepuanbHON TOUYKH MO OKPY>KHOCTH. OK'3
VYrnoBas u nuHeitHas ckopocTh. [lepuon n yactora obpamienus. LlenTpocTpemuTenbHoe OK 4
Tema 1. (HOpMaJnbpHOE), KacaTelbHOE (TAaHT€HIMAIBHOE) U MOJHOE YCKOPEHUE MAaTEPUAIbHON TOUKH. OK'5
KunemaTuka. JleMOHCTpALHH OK 6
. Moaenb cucteMbl 0TCUETA, MILTIOCTPALINS KHHEMAaTUYECKUX XapaKTEPUCTUK JIBHXKEHUS OK'7
. CiocoObl ucciae10BaHus IBHKECHUN. OK'8
. UnmmrocTpanus npeebHOro Nepexoia U U3MEPEHUE MTHOBEHHOM CKOPOCTH. OK'9
. [IpeoOpazoBanne ABMKEHUH C UCTIOIB30BAaHUEM MEXaHU3MOB. 1K 2.1

. [Tanenue Ten B BO3/IyXE U B Pa3pe:KEHHOM MPOCTPAHCTBE.

. HanmpaBnenue CKopoCTH IpU IBUKEHUM 110 OKPY>KHOCTH.
. CpaBHeHHUE MyTeH, TPAa€KTOPUM, CKOPOCTEH JBMXKEHHUS OJTHOTO M TOTO )K€ Teja B pa3HbI
CHCTEMAX OTCUETA.

001N DN K~ WN —

. HaGnronenune nBmkenHus tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTATBHO
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AyAUTOpHBIE 3aHATHS

2/0

CamocrosiTeibHas padoTa

6/0

Tema 2
JAunamuka

IlepBeiit  3akoH  Hprorona. MHepumanbHble  cucrembl  orcuéra.  IlpuHiun
otHocuTenbHOCcTH [anunes. HewnepuuanbHble cUCTeMbl OTcY€Ta  (OmpeesieHue,
npumepsbl). Macca tena. Cuina. [Ipuniun cynepnosunuu cui. Bropoit 3akon HetotoHa st
MarepuaibHOM Touku. Tpermii 3akoH HbIOTOHAa 111 MaTepuaiabHbIX TOYEK. 3aKOH
BCEMHUPHOIO TATOTEHUsA. DKBUBAJEHTHOCTh IPaBUTALMOHHOW M WHEPTHOM Mmacchl. Cuna
TSXKECTH. 3aBUCUMOCTh YCKOPEHUSI CBOOOJHOTO MAJEHUSI OT BBICOTHI HAJ MOBEPXHOCTHIO
IUTAHETBl M OT Teorpaguueckoil mupoThl. J[BMkKeHHEe HEOECHBIX Tel M MX CIyTHUKOB.
3akonbl Kemnepa. IlepBas kocmuueckass ckopoctb. Cuna ynpyroctu. 3akoH ['yka. Bec
tena. Bec tena, nqmxymierocs ¢ yckopenueM. Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus
CKOJIbXEHUSI U cwia TpeHus nokos. Koapoumnuent tpenus. Cuiia CONpOTUBICHUS IPH
IBIDKEHUM Tella B JKUAKOCTU WIM rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOIO
newxenus. Jlasnenue. ['mapocratnaeckoe nasinenue. Cuna Apxumena.

JdeMoHCTpanuu

1. HaGmronenue nBHIKEHUS Tel B HMHEPUUANIbHBIX W HEHMHEPLMAJIBHBIX CHCTEMax
OTCYETA.

2. IIpyHIMII OTHOCUTEIBHOCTH.

3. CpaBHEHUE PaBHOJEHCTBYIOIIECH MPUIOKEHHBIX K TEIY CUJI C IPOU3BEICHUEM MAaCChl
TE€Ja Ha €ro YCKOPEHHE B MHEPLIMAJIbHON CUCTEME OTCUETA.

4. PaBeHCTBO CHJI, BOZHUKAIOLUX B PE3YyJbTAaTE B3AUMOIECHCTBHS TEIL.

5. HeBecomocTb.

6. Bec Tena npu ycKOpeHHOM MOIBEME U MaCHUH.

7. LleHTpOoOCKHBIC MEXaHU3MBI.

8. CpaBHeHHE CHUJI TPEHUS TIOKOs, KAUSHHSI U CKOJIbKEHUSI.

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK 9
IIK 2.1
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AyAUTOPHBIE 3aHATHS

2/0
CamocrosiTeibHas padoTa 8/0
Tema 3 Ab6comtotHo TBEpIOE Teno. IlocTymarenbHOE W BpaIIaTeNbHOE JABHXKEHHE TBEPIOTO
CTaT“"TiJI:eW“’m Tena. MOMEHT CHJIBI OTHOCHTEIBHO oOcH BpamieHus. [lmedo cuibl. CliokeHHE CHII, OK 1
MPUIIOKCHHBIX K TBEPAOMY Teny. LIeHTp TsDKecTH Tena. YCIIOBHS PaBHOBECHS TBEPIOIO OK 2
Tena. YCTOWYMBOE, HEYCTOMUMBOE, OE3pa3IMIHOE PABHOBECHE. OK 3
JdemoHcTpanumn OK 4
1. YcnoBus paBHOBeCHS. OK'5
2. Busl paBHOBECHSL. OK 6
OK 7
OK 8
OK 9
[K 2.1
AyIUTOPHBIE 3aHATHS 1/0
CamocrosiTeibHas padora 3/0
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Tema 4
3aKoHBI
COXpaHeHHs B
MeXaHHKe.

NmMnynbe MatepuanbHON TOYKH, CUCTEMbl MaTepUabHBIX TOUYeK. L[eHTp Macc cuctemsl
MaTepuagbHbIX TOueK. Teopema o0 ABMKEHUM IIEHTpa Macc. MIMIylbCc CUIbl U U3MEHEHUE
UMITyJIbCa TeJa. 3aKOH COXpaHEHHUs uMITyjbca. PeakTuBHOE ABMKEHHE. MOMEHT UMITYJIbCa
MarepuaabHOM Touku. [IpescTaBieHne o COXpaHEeHUH MOMEHTa UMITYJIbCa B IEHTPAIbHbBIX
noyisix. PaGora cuibl Ha MajgoM W Ha KOHEUHOM mnepemenieHuu. [‘paduueckoe
npejacTaBieHrue padboThl cwiibl. MOMHOCTh Cuiibl. KMHETHYEeCKass SHEprusi MaTepHaIbHOM
Touku. TeopemMa 00 U3MEHEHUHM KHUHETUYECKOM OHHEPIHMM MATePUAIBHOM TOYKHU.
[ToTenuuanbHbple W HEMOTEHIMANbHBIE cuiibl. [loTeHnmanbHas >Heprus. [loTeHmanpHas
SHEprus ynpyro naepopMupoBaHHOW TpYyXHUHBL. [loTeHIManbHass »dHEpPrus Tela B
OJIHOPOJIHOM TpaBUTAIIMOHHOM Tiosie. [loTeHnuanbHass sHEprHsl Tejaa B TPABUTAIIMOHHOM
10JIe OJTHOPOJHOTO Iapa (BHYTpH M BHE Iapa). Bropas kocMudeckas CKOPOCTh. TpeThbs
KOCMHUYECKass CKopocTb. CBsi3b pabOThl HEMOTCHIMAIBHBIX CHJII C HW3MEHCHHEM
MEXaHUYECKOW HHEPIHMM CHUCTEMBI TEJ. 3aKOH COXPAaHEHUS MEXAaHWYECKOW SHEpPIruu.
VYrpyrue U Heynpyrue CTOJIKHOBEHUS. YpaBHEHHE bepHyiun s uaeanbHOW KUIKOCTH
KaK CJIEJCTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKOIN YHEPTUH.

JdeMoHCcTpamuun

1. 3aK0oH coxXpaHEHUSI UMITYJIbCA.

2. PeakTuBHOE IBMKEHUE.

3. I3mMepeHne MOIIHOCTH CHUJIBI.

4. VI3meHeHune sHEPruu Teja Mpy COBEPIICHUH PAOOTHI.

5. B3anMHbIe ITpeBpalllcHUs KUHETUYECKOM W TOTCHIMAIBbHOW HEPTUM MPU JIEHCTBUU
Ha TEJIO CHJIBI TSKECTU U CHJIBI YIIPYTOCTH.

6. CoxpaHeHHE SHEPTUH IIPU CBOOOTHOM TaJACHUU.

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK 9
IIK 2.1

AyAUTOPHBIE 3aHATHS

1/0
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CamocrosiTesibHast padoTa 3/0
PA3JIEJI 3 MoutexyasipHasi pU3MKA H TEPMOTHMHAMMKA. 24/0
Tema 1 OcHOBHBIE MMOJIOKEHUSI MOJIEKYJIApHO-KuHeTHuYeckoi Teopun (MKT), ux onbitHoe
OcHoBbl obocHoBanue. Jlubdysus. bpoyHoBckoe nBmxeHue. XapakTep JIBIKCHUS U
MOJIEKYJISIPHO- | B3aUMOJICHCTBUS YaCTUL BellecTBa. Moenu CTpoeHus ra30oB, JKUAKOCTEU U TBEPABIX TEI U
KHHETHYeCKOH | 00bsICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ITHX Mojieieil. Macca i pa3Mepsl MOJICKYJT
TeopMH. (aromoB). KonnuectBo BemectBa. [locrosinnas ABoraapo. TemnoBoe paBHOBecHeE.

Temneparypa u ciocoObl e€ nzmepenus. [llkana remnepatyp Lenscus. Moaenb
uneanbHoro raza B MKT: yacTuiibl raza ABUKYTCS XaOTUYECKU U HE B3aUMOJECHCTBYIOT
apyr ¢ npyrom. ['azoBbie 3akoHbl. YpaBHeHne MenneneeBa—Knaneipona. AGcomoTHas
Temreparypa (mkana temmnepatyp Kensuna). 3akon Jlansrona. M3ompouecch B
UJIeJIbHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYeCTBOM BemlecTBa. [ paduueckoe npeacTaBienue
U30MPOLIECCOB: U30TEpMa, N30X0pa, n3o0apa. CBsi3b MEXIy JaBICHUEM U CpEeIHEH
KMHETUYECKOM SHEPIUel MOCTYyNaTENbHOTO TEIJIOBOTO IBUKEHUS MOJIEKYJT UAEATBbHOTO
ra3a (ocuoBHoe ypaBHenne MKT uneansnoro raza). CBsi3b aOCOJIIOTHON TeMIIEpATyphl
TEPMOAUHAMHUYECKON CUCTEMBI CO CPEIHEN KHUHETUYECKON SHEPTUEN MOCTYIIATEIBHOTO
TEIJIOBOTO JBUKEHHS €€ YaCTHL.

JdeMoHCTpanuu

1. Buseopoiuk ¢ 3aMChI0 peaJbHOr0 OPOYHOBCKOTO ABHIKECHUS.

2. Inddy3us xuakocTe.

3. [IputskeHne MoOJEKyI.

4. Moaenu KpUCTaJUIMYECKUX PEIIETOK.

5. Habmonenue u uccienoBaHue U30MPOLECCOB.

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK 9
IIK 2.1
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AyAUTOpHBIE 3aHATHS

2/0

CamocrosiTeibHas paboTa

4/0

Tema 2.
Tepmoaunamuka
TensioBbie
MAaIlMHBI

Tepmonunamuyeckas (T/]) cucrema. 3ananue BHemHUX ycioBuit 1ist T/l cucTeMBI.
Buemnue u BHyTpeHHue napametpbl. [lapamerpsl T/l cuctembl Kak cpeaHHUE 3HAYEHUSA
BEJIMUMH, ONHUCHIBAIOIMX €€ Ha MHMKpPOCKonmM4YeckoM ypoBHe. HyneBoe Hauamno
tepMoauHaMuku. CamomnpousBoiibHast — penakcauusa TJ] cucremMbl K  TEIJIOBOMY
paBHOBecHio. Mojennb HA€albHOIO ra3a B TEPMOJUHAMUKE — CHUCTEMa YpPaBHEHMWIA:
ypaBHeHue Kianeiipona—MeHieneeBa U BbIPAXKECHUE TSI BHYTPEHHEW SHEPTUU. Y CIIOBUS
NPUMEHUMOCTH 3TOM MOJEIMW: HU3Kas KOHIICHTpAalUsl YaCTHI], BBICOKUE TEeMIEpaTyphl.
Beipaxkenue 11 BHYTPEHHEM  DHEPruM  OJHOATOMHOTO  HMJEaJBbHOTO  rasa.
KBazucratnyeckue U HeCTaTUYECKUE MPOIECCHl. DNeMeHTapHas paboTa B TEPMOIUHAMUKE.
Boruucnenne pabotel mo rpaduky mporecca Ha pV-muarpamme. Teronepenaya Kak
crnoco0 wu3MeHeHus BHYTpeHHed »sHepruum TJI cucrembl 0e3 coBepileHHs pabOTHI.
Konseknus, TemnonpoBoaHOCTh, u3ilydyeHue. KonuuectBo TemioTel. Tenmno€éMKoCTh Tena.
VYenbHas U MOJISIpHAs TEIUIOEMKOCTH BEIIECTBA. Y AEJbHAS TEIJIOTAa CTOPAaHMS TOIUIMBA.
Pacuér konmyecTtBa TeroThl mpu Temtonepenaude. [lonstue o6 ammabaTHOM Tmpolecce.
[lepBbIi 3aKkOH TepMoaWHAMHKU. BHyTpeHHss 3Heprus. KomamdecTBo TemioTel U pabora
KaK Mepbl U3MEHEHUsI BHyTpeHHEN dHeprun T/ cucrtembl. Bropol 3aKOH TEpMOJAUHAMUKH
JUIl PAaBHOBECHBIX IPOLIECCOB: Yepe3 3aJaHHOE€ paBHOBECHOE cocTositHue TJ[ cucrtembl
NPOXOJIUT €IWHCTBEHHAas anuabarta. AOcomroTHass TemrepaTypa. Btopoil 3akoH
TEPMOJUHAMUKHN JJIi HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXHO II€pelarh TEIUIOTY OT
Oomee xomogHOTO Tena K 6onee HarpeTomy 0e3 komnerncanun (Knaysuyc). HeoopatumocTs
npupoAHbIX mpoueccoB. [IpuHumuner aerictBusa temnoBbix MamuH. KII[. MakcumanbHOe
sHauenue KIIJ[. [uxn KapHo. Dkxonorudeckue acmeKThl HCMOJb30BaHUS TETUIOBBIX
aBurarenei. TermioBoe 3arps3HEHNE OKPYKAKOIIEN CPEIbI.

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK 9
IIK 2.1

22




JdemoHcTpanumn

1. CpaBHeHUE yIENbHBIX TEIJIOEMKOCTEN BEIIECTB.
2. CiocoObl U3MEHEHUs] BHYTPEHHEN YHEPTUU.

3. UccnenoBanue aauabaTHOTO Tpoiiecca.

4. KomnbloTepHbIe MOJENIN TEIJIOBBIX JIBUraTeIe

AyAUTOpHBIE 3aHATHS

1/0

CamocrosiTeibHas padora

5/0

Tema 3.
ArperaTHbie
COCTOSTHHSI
BelllecTBA.
da3oBble
nepexo/bl.

[TapooOpazoBanue u koHaeHcalus. Mcnapenue u kunenue. Y aeabHas TerioTa
napooOpa3zoBanus. HackIilieHHbIE U HEHACHIIIIEHHBIE TTapbl. KauecTBeHHAs 3aBUCUMOCTh
MJIOTHOCTHU U IABJIECHUSI HACBIIICHHOTO Mapa OT TEMIIEPaTypPhl, UX HE3aBUCUMOCTb OT
00BEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphl KUMIEHUS OT JaBJICHUS B
KUAKOCTH. BrasxHOCTB BO3yXa. AOCOIIOTHASE K OTHOCUTENbHAS BIAXXHOCTh. TBEpPI0€E
teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB KPUCTAIIIOB.
[InaBneHue u KpucTanau3anus. Y aeiabpHas TerioTa miasienus. Cyoaumanusi.
Hedopmanum TBEPIOTO Tena. PacTsokenue u cxxarue. Cupur. Moayns FOnra. [peaen
ynpyrux aedopmaiuii. TermoBoe paciiMpeHue KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U
JTUHEHOe. AHTAPMOHU3M TETUIOBBIX KOJICOAHWHM YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCcTBEHHOM ypoBHe). [IpeoOpa3zoBanue sHepruu B
¢da3oBbIX Mepexoax. YpaBHEHHE TEIIoBoro 6ananca. [loBepXHOCTHOE HATSKEHUE.
Koadumment noBepxHoctHoro HatspkeHus. Kanwuispasie sBineHus. J[aBinenne mon
VICKPUBJIICHHON ITOBEPXHOCTHIO KUIKOCTH.

JdemoHcTpanumn

1. TenmoBoe pacmupeHue.

2. Kunienne. Kurienrne npu MOHMKEHHOM JIaBJIICHUH.

3. smepenne cuibl MOBEPXHOCTHOTO HATSIKEHUSI.

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK 9
IIK 2.1
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4. ONBITHI C MBUTHHBIMH TIEHKAMHU.

5. CmaunBaHme.

6. Kanunsipasle siBIeHUS.

7. Monenn HeHbIOTOHOBCKOM YKHJIKOCTH.
8. CriocoObl U3MEPEHHUSI BIA>KHOCTH.

9. Bunbl neopmaniuid.

AyIuTOpHbBIE 3aHATHS 1/0
Jlabopamopnasa paboma Ne 1 2
IIpoBepka 3akona boisi-Mapuorra.
Jlabopamopnan paboma Ne2 Omnpenenenne kodpduimeHTa JTUHEHHOTO 2
pacHIMpeHus TBEPAOTro Tea.
CamocrosiTe1bHas padoTa 710
Paznen 4 DIEeKTPOIHHAMHKA 42/0
Tema 1. DneKkTpu3auus Tea U €€ MPOSBICHUs. DIEKTPUUYECKU 3apsia. [IBa BUlla 3IEKTPUUECKUX
JIEKTPHYECKOe| 3an5710B. [[pOBOTHIKH, IUANEKTPUKH M MOTYIPOBOJHIKH. DIeMEHTAPHBIHA 3IeKTPHIECKHIA OK 1
noJe. 3apsij. 3aKOH COXpaHEHHUS JIEKTPUUECKOro 3apsaa. BzaumopeiicTBue 3apsanoB. TodyedHbie OK 2
3apsiabl. 3akoH Kynona. Dnekrtpudeckoe none. Ero neiicTBue Ha 3JIEKTPUUYECKUE 3apsJibl. OK 3
Hanpspbk€aHocTh  25ekTpudeckoro mojs. [IpoOHbIit 3apsa. JluHum HanpsHkEHHOCTH OK 4
anekTpuueckoro  mojsA.  OnxHOpogHOe — 3yekTpuyeckoe — mosie.  [loTeHnmanbHOCTH OK 5
3NeKTpocTaTUYeckoro mois. Pa3HocTh mMOTEeHUMANOB W HampsbkeHue. [loTeHumanbHas OK 6
SHEPrus 3apsAna B JJIEKTpocTatudeckoM mose. [loTeHnuan 3aeKTpoCcTaTUYeCKOro MOJs. OK 7
CBsi3b HaANpPSKEHHOCTHU TOJIE M PA3HOCTH MOTEHIMAIOB ISl AJIEKTPOCTATUYECKOTO OIS OK 8
(KaK OJHOPOJHOIO, TaK M HEOAHOPOAHOro). [IpMHUIMIO CYNEeprno3UIUU IIEKTPUUYECKUX OII<_[19<21

nonei. Ilonme Toueynoro 3apsiga. Ilome paBHOMepHO 3apsikeHHOM cdepwl. Ilone
pPAaBHOMEPHO 3apsDKeHHOTO 1o o0bémy 1mapa. llose paBHOMEpPHO 3apsyKEHHOM
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OeckoHeYHOM  TuiockocTH. KapTuHbl JUMHUN  HAOpsDKEHHOCTM  ATHUX  MOJed U
SKBUIIOTEHIUAJIBHBIX MOBEPXHOCTEN. [I[pOBOAHUKH B 3IEKTPOCTATUUECKOM IOJE. Y CIIOBHE
paBHOBeCUS 3apsAoB. JIMPNEKTPUKH B DIIEKTPOCTATHYECKOM Moje. Jluanexkrpuyeckas
IPOHUIIAEMOCTh BEILIECTBA. Konnencarop. DNEKTPOEMKOCTh KOHJIEHCATOopa.
DNEeKTpOEMKOCTh IUIOCKOTO KOHAeHcaropa. [lapamnenbHoe cOeIWHEHHE KOHAEHCATOPOB.
[locnenoBaTenpHOE COEIMHEHUE KOHIEHCATOPOB. DHEPrUs 3apsDKEHHOTO KOHAEHCATOpa.
JIBM>KEHHE 3apsSKEHHOW YaCTULIBI B OAHOPOIHOM 3JIEKTPUUYECKOM TIOJIE.
JdemoHcTpanumn

1. YcTpoiicTBO M NPUHLHKI IEUCTBUS DJIEKTPOMETPA.

2. DAEKTPUYECKOE MOJIE 3apsHKEHHBIX IAPUKOB.

3. DIIEKTPUYECKOE TOJIE€ ABYX 3APSKEHHBIX IUIACTHH.

4. TIpoBOJIHUKH B DJIEKTPUUECKOM I10JIE.

5. DNeKTpocTaTUYeCKast 3alluTa.

6. YcTpoiicTBO U nelicTBUE KOHEHCATOpa MTOCTOSIHHON U TIEPEMEHHOM EMKOCTH

/. 3aBHCHMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCATOpa OT IUIOMAAY IUIACTHH,
PACCTOSIHMS MEXY HUMH U TUAJIEKTPUUIECKON MPOHULAEMOCTH.

AyIUTOpPHBIE 3aHATHS

1/0

CamocrosiTeqibHas padora

9/0
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Tema 2.
IlocTOAHHBIH
JIEKTPUYECKH I
TOK.

Cwuiia Toka. [IocTOAHHBINM TOK. Y CIOBHUS CYLIECTBOBAHUS MTOCTOSTHHOTO 3JIEKTPUYECKOT(
Ttoka. Uctounuku Toka. Hanpsbxkenne U u OJIC E. 3akon OMa i1 y4acTka LETH.
DIEKTPUYECKOE CONPOTUBIIEHUE. 3aBUCHUMOCTh CONPOTUBIICHHS] OJTHOPOJIHOTO IIPOBOIHUKA
OT €ro JUIMHBI U IUIOIIaA1 NONEPEYHOr0 CEUCHUS. Y AENBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaJUIEIbHOE, CMEILIAHHOE COEIMHEHNE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX NeKTpudeckux Henei. [Ipasuna Kupxroda. Pabora snektpuyeckoro Toka.
3akoH J[xoyns — Jlenua. MomHOCTh 3€KTPUYECKOT0 TOKa. TernaoBast MOIUTHOCTb,
BbIAENsieMas Ha pesuctope. D1C 1 BHyTpeHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3aK0H OM
JUTSI TIOJTHOM (3aMKHYTOM) 3JIEKTpUUYECKOU 1enu. MOIHOCTh UCTOYHKKA Toka. KopoTkoe
3ambIKaHue. KonaeHcaTop B ey MOCTOSSHHOTO TOKA.

JdemoHcTpanumn

1. I3MepeHne CUilbl TOKA Y HaIpSKEHMUS.

2. lccnenoBanye 3aBUCHMOCTH CHUJIbI TOKA OT COIIPOTUBIIEHUSI IPU OCTOSIHHOM
HaIIPSKECHUU.

3. IIpsimoe uzmepenne D/1C. KopoTkoe 3aMblkaHNe ralbBaHUUECKOT0 JIEMEHTA U
OLICHKA BHYTPEHHETO COIIPOTUBIICHUS.

4. VccnenoBaHue pa3sHOCTH MTOTEHIIUAIOB MEXY MOJIOCAMHA HCTOYHUKA TOKA OT CHJIBI
TOKA B LICTIN.

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK 9
IIK 2.1

KoncyabTanus

1/0

CamocrosiTeibHas padora

9/0
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Tema 3.3.
Toku B
Pa3IuYHBIX
cpenax.

OnekTpudeckas MpOBOAUMOCTb PA3JIMYHBIX BEIIECTB. DIEKTPOHHASI MPOBOJUMOCTh
TBEPABIX METAUIOB. 3aBUCHUMOCTb CONPOTHUBJICHHMS METaUIOB OT TEMIEpPaTyphl.
CBepXIpoBOAUMOCTh. DNEKTPUUECKUH TOK B Bakyyme. CBONCTBa 3JE€KTPOHHBIX IYYKOB.
[HonynpoBoguuku. CoOCTBEHHass M TPUMECHas MPOBOJAUMOCTh MOJYIPOBOJHUKOB.
CsoiictBa p — n-nepexoaa. llomynpoBogHuKOBble TPUOOPHI. DIEKTPUUYECKU TOK B
IEKTPOJUTAX. DJIEKTPOIUTHYECKAs AUCCOLManud. OneKkTponu3. 3akoHbl Papanes s
IEKTPONU3a. DJIEKTPUUECKUA TOK B razax. CaMOCTOSATENBbHBIH M HECAMOCTOSITENIbHBIN
pa3psia. Pa3znuuHble TUIIBI caMOCTOATENBHOIO paspsiaa. Monnus. [Inaszma.

JdemoHcTpanumn

1. 3aBUCUMOCTH CONPOTHUBIICHHS] METAIIJIOB OT TEMIIEPATYpPHI.

2. IIpoBOAMMOCTD 3JIEKTPOIUTOB.

3. 3akoHsbl anekTposnza Papazes.

4. VckpoBoii pa3psia ¥ NPOBOAMMOCTD BO3IyXa.

5. OTHOCTOPOHHSIS IPOBOAUMOCTD THOAA.

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK 9
K 2.1

KoncyabsTanus

1/0

CamocrosiTeqibHas padora

5/0
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Tema 4.
MarnauTHoe moJie

B3aumopeinictBrue IMOCTOAHHBIX MAarHUTOB M IIPOBOJHUKOB C TOKOM. MarsHurtHoe
nosie. Bektop marHuTHON MHAYKIMH. [IpyHIMN CylIeprio3uiMM MarHUTHLIX noJiei. JInaumn
MarHUTHOW MHAYKIMU. MarHuTHOe 1oJie MPOBOJHHMKA C TOKOM (IIPSMOIO MPOBOJHMKA,

KaTyIIKJd U KpyroBoro Butka). OnbiT Opcrena. Cuna Amnepa, €€ HanpaBieHUEe U MOIYJIb. OK'1
Cuna JlopeHna, €€ HampaBlIIEHME W MOIyJb. JIBMXKEHUE 3apsKEHHOW 4YacTHULIbl B OK 2
OJIHOPOJHOM MarHuTHOM Tonie. PaGora cunbl Jlopennia. MarHutHoe moJjie B BEIECTBE. OK 3
deppoMarHeTuku, rnapa- 1 J1HaMarHeTUKA OK 4
JemMmoHCcTpanum OK 5
1. KapTtuHa JUHUI WHIYKIUH MarHATHOTO TIOJISI TTOJIOCOBOTO M MOJKOBOOOPA3HOTO OK 6
MTOCTOSIHHBIX MAarHUTOB. OK 7
2. KaptrHa nuHUN MarHUTHOM WHIYKIIMU TOJS JIJIWHHOTO MPSIMOTO MPOBOJHUKA U OK 8
3aMKHYTOT'O KOJIBIICBOT'O NMPOBOJHUKA, KATYIIKH C TOKOM. OK 9
3. Cuna Awmrepa. K 2.1
4. HabGmonenue ABMKEHHS My4YKa 3JIEKTPOHOB B MAarHUTHOM II0JIE.
5. IlpuHuun nEeWCTBUS ANEKTPOU3ZMEPUTEIHHOTO MPUOOpPAa MArHUTOAIEKTPUUECKOM
CUCTEMBI.
KoncyabTanus 1/0
CamocTosiTe/IbHasi paboTa 9/0
Tema 5. SIBneHne >JIEKTPOMAarHUTHOM HMHAYKIUH. [IOTOK BEKTOpa MAarHUTHOM WHIYKIIWU. OK 1
Jaextpomaruut) JJ[C  WHIYKNUU. 3aKOH  JJeKTpoMmarHuTHouW  wHaykmmm  @Dapaznes. Buxpepoe OK 2
Hasi MHAYKIMS | spekTpudeckoe Tmone. Tokum @Dyko. IJC HHAYKUMM B TPOBOJHUKE, JABMIKYIIEMCS OK 3
IIOCTYIIATEJIbHO B OJHOPOAHOM MarHuTHOM moisie. IlpaBuno Jlenma. MHAYKTHBHOCTB. OK 4
Karymka MHIYKTUBHOCTH B II€NM MOCTOSSHHOrO TOKa. SIBiaeHue camoumHaykuuu. IJIC OK 5
CaMOMHIYKIIMH. DHEPIrUsi MArHUTHOTO MOJIS KATYIIKU ¢ TOKOM. DJIE€KTPOMArHUTHOE TOJIE. OK 6
JleMmoHCcTpanum OK 7
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1. HaGnrogenue siBJaeHUS 3JIEKTPOMArHUTHOW UHIYKIUU. OK 8
2. HccnenoBanme 3aBucumoctu OJ[C HMHIAYKIMM OT CKOPOCTH HW3MEHEHUS OK 9
MAarHuTHOTO IOTOKA. IIK 2.1
3. IlpaBuno Jlenua.
4. SIpneHne CaMOWHTYKIIHH.
Jlabopamopnan paooma Ne3 OrnpeneneHue  yACIbHOTO  CONPOTUBIICHUS 9
IPOBOJTHHKA.
Koncyabranus 1/0
CamocTosiTe1bHast pa6oTa 3/0
Pazjen 5 Kos1e6aHust ¥ BOJIHBI 36/0
Tema 1. Konebarenwrnass cucrema. CpoOognbie KojiebaHus. [‘apMoHMueckue KoJjieOaHUs.
Mexanuueckne | Kygemarnueckoe M JMHAMHYECKOE ONMCAHHE. DJHEPreTHUecKoe ONMCaHhe (3aKOH
Koxedauusl | coxpaHeHHs MEXaHMUYECKOi SHepruu). BBIBOJ JMHAMHYECKOTO ONMCAHMS FAPMOHHYECKHX
KoieO0aHUi M3 MX HPHEPreTUYECKOT0 M KMHEMAaTHYeCKOrO OMUCaHui. AMIUTUTYAA U ¢aza OK 1
koneOanuii. CBsI3b aMIUIUTYABl KOJEOAHUW MCXOAHOW BEIUYMHBI C AaMIUIUTYyIAaMu OK 2
KosjeOanuii e€ ckopocTd M yckopeHus. Ilepmon m yacrora kosnebanuii. [lepron Maibrx OK 3
CBOOOJHBIX KOJI€OAHWH MaTeMaTHUYeCKOTo MasTHUKa. Ilepmos cBOOOAHBIX KoJieOaHMI OK 4
npyXUHHOTO MasiTHUKA. [ToHsATHE 0 3aTyXaromux Kojaebanusx. BeiHy)1eHHbIE KOJIeOaHus. OK 5
Pezonanc. Pe3onaHcHas kpuBasd. BiusiHue 3aTyxaHus Ha BHUJ PE30HAHCHOW KpPHUBOM. 4 OK 6
ABTOKOICOaHUS OK 7
JdemoHcTpanumn OK 8
1. 3anmce K0IeOaTeNLHOrO JIBHKCHHUS. OK 9
2. HabGmromenwe HE3aBUCHMMOCTH TIEpPHOJIa MajbIX KoJieOaHWUN Trpy3a Ha HHTH OT MK 2.1

aAMILTUTY/IbIL.

3. UccnenoBanue kojebaHUil rpy3a HA MACCHUBHOU MPYXKHUHE C HETbI0 (OPMUPOBAHUS
MpeACTaBICHUN 00 UeaIbHON MOIENH MPYKUHHOTO MasiTHUKA.

4. 3aK0H COXpaHEHHUs FHEPTUH NMPU KoJIeOAHUSIX rpy3a Ha MPYKHUHE.
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5. UccnenoBanre BRIHYXICHHBIX KOJICOAHUH.
6. HabGmronenue pe3oHanca.

Kouncyabranus

1/0

CamocrosiTeibHas padora

3/0

Tema 2
DJIeKTPOMATHUTHDbIE
KoJ1e0aHus .

KonebarenbHblit KoHTYp. CBOOOIHBIE JIEKTPOMArHUTHBIC KOJICOAHUS B HJICaTbHOM
kosebareapHOM KOHTYpe. @opmyina Tomcona. CBsA3b aMIUTMTY/IBI 3apsiia KOHEHCATOPA C
aMIUTUTYJIOW CHJIBI TOKA B KOJIEOATEIbHOM KOHTYPE. 3aKOH COXpaHEHUS SHEPTHH B
UICATBHOM KO0JIe0aTeIbHOM KOHTYpE. 3aTyXarolue 3JIEKTPOMarHUTHBIE KOJIcOaHus.
BbIHY K JICHHBIE 2JICKTpOMAarHUTHBIC KojeOaHus. [lepeMeHHbIN TOK. MOIITHOCTH
IIEPEMEHHOT0 TOKa. AMILIUTYTHOE M JICHCTBYIOIICE 3HAUCHHUE CHJIbI TOKA M HATIPSKCHHUS
IIpH pa3InIHON (popMe 3aBHCMOCTH ITIEPEMEHHOTO TOKa 0T BpeMeHH. CUHYCOUITbHBIN
NIepeMEHHBIN TOK. Pe3ucTop, KOHAEHCATOP M KaTyIIKa MHIYKTUBHOCTH B LIETTH
CHUHYCOHJIaJIbHOTO TIEPEMEHHOTO TOKa. Pe3oHaHc TOkOB. Pe3oHaHC HampsHKeHUH.
Nneanpubiii Tpanchopmatop. [Ipon3BoacTBo, nepenada u moTpedIeHne AIeKTPUIeCKOon
SHEPrUH. DKOJOTUIECCKUE PUCKU TIPH MTPOU3BOJICTBE dEeKTpodHepruu. KynbTypa
UCTIOJIH30BAHMSI SJICKTPOIHEPTHH B TIOBCETHEBHOM KU3HU.

JdeMoHCTpamuu

1. CBOOOAHBIC JIEKTPOMArHUTHBIC KOJICOAHMS.

2. 3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT MHYKTUBHOCTH U EMKOCTHU
KOHTYpa.

3. 'eneparop He3aTyXaroMUX IEKTPOMATHUTHBIX KOJICOAHUIA.

4. Mopenb 3eKTPOMarHuTHOTO TeHEepaTopa.

7. Pe3uctop, KaTyIika HHIYKTUBHOCTH U KOHJIEHCATOP B IEMH MEPEMEHHOTO TOKA.

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK 9
IIK 2.1

30




8. Pe3oHaHc mpH nocaea0BaTeIbHOM COEIMHEHUH PE3UCTOPA, KAaTYIIKU
WHJYKTUBHOCTH U KOHJIEHCATOPA.

9. YcTpoicTBO M MPUHIIUI IEUCTBUS TpaHChopmaTopa.

10. Moaenb TMHUHU JIEKTPONEPENAYH.

Koncyabranus

1/0

CamocrosiTeibHas padora

9/0
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Tema 3
Mexanu4yeckne u
3JIeKTPOMATHUTHbBIE
BOJIHBI.

MexaHnuyecKue BOJIHBI, YCIOBHS UX pacrpocTpaHeHus. [lonepeunsie U mpo1oabHbIE
BosHBL. [leprnon, CKOpOCTh pacnpocTpaHEeHHs] M JUIMHA BOJIHBI. CBOMCTBA MEXaHUYECKUX
BOJIH: OTpa)k€Hue, npesnomieHue, uureppepeHus u audpakuus. 3Byk. CKOpOCTh 3BYKa.
I'pomkocTh 3Byka. Beicora Tona. TemOp 3Byka. IllymoBoe 3arpsisHEHHE OKpyKaromiei
cpeabl. OJIEKTPOMAarHUTHBIE BOJHBI. YCIIOBHUS H3JIYyYEHHsS] DJIEKTPOMArHUTHBIX BOJIH.

o . OK 1
B3aumuass opuenrtanms BektopoB E, B, v B asmektpomaruutHOM BoiHe. CBolicTBa OK 2
AJIEKTPOMArHUTHBIX BOJIH: OTpa)KE€HUE, MPEIOMIICHUE, ToJispu3aius, UHTepepeHnus u OK 3
muppakius. [llkana 3meKTpOMarHUTHBIX BOJH. [IpuMeHeHHe 3JeKTpOMAarHUTHBIX BOJH B OK 4
TeXHUKe W ObiTy. [lpuHIMNBI  paguocBsa3W ©W  TeneBUICHHS.  Pamuwomoxarus. OK 5
DNEeKTPOMAarHUTHOE 3arPsI3HCHHUE OKPYIKAKOIIEH CPEIbl. OK 6
JdeMoHCcTpanuu OK 7
1. OGpa3zoBaHue U pacrpoCTpaHEHUE TTOTIEPEYHBIX U MPOJAOIBHBIX BOJIH. OK 8
2. Koneb6mromieecst Te10 Kak HCTOYHUK 3BYKa. OK 9
3. HaGnrogenue orpakeHus M MPEIOMIICHUS] MEXaHUYECKUX BOJIH. K 2.1
4. AKycTU4yecKui pe3oHaHC. '
8. HabmroeHne CBsI3M TPOMKOCTU 3BYKa M BBICOTHI TOHA C aMIUIUTYION M YaCTOTOMN
KOJIeOaHMUIA.
9. HccnenoBanue CBOMCTB SJEKTPOMATHUTHBIX BOJIH: OTPaKEHHE, MPETOMIICHHE,
noJisipu3anus, 1udpakuus, HtHTepQepeHIns.
Kouncyabranus 1/0
CamocrosiTeibHas padorTa 3/0
Tema 4 [IpsamonnHEliHOE pacIpOCTpaHEHUE CBETa B OJHOPOAHOW cpexae. Jlyd cBera. OK'1
Ontuka ToueuHblii UCTOYHUK cBeTa. OTpa)keHUe cBeTa. 3aKOHbI OTpakeHHsi cBeTa. [locTpoenue OK 2
n300pakeHnii B miockoMm 3epkane. Cdepuueckue 3epkana. [Ipemomnenue cBera. 3aKOHbBI OK 3
MpeJIoOMIICHUST cBeTa. AOCONIOTHBIA mokaszaTelb mpeiaomyieHus. OTHOCHTENbHBIN OK 4
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noKas3aTenp npejaomieHus. [IocToSHCTBO 4acTOTHI CBETA U COOTHOLIEHUE JUIMH BOJIH IIPU
NepEX0l€ MOHOXPOMATHYECKOIO0 CBETA 4Yepe3 TPaHMIy pas3/iesia JABYX ONTHYECKUX CpeEn.
Xon nyueit B npusme. ucnepcust cBeta. CroxxHbli coctaB Oenoro csera. LIet. IlomHoe
BHYTpEHHEe oTpakeHue. [IpenenpHblii yroa MOJHOrO BHYTPEHHETO OTPAKECHMUS.
CobOuparome u pacceuBaromue JauH3bl. ToHkas nuH3a. DOKYCHOE pacCTOsSHUE U
ONTHUYECKass CUja TOHKOM JUH3bL. 3aBUCUMOCTh (POKYCHOTO PpPACCTOSIHUS TOHKOM
chepudeckoil JMH3bI OT €€ T€OMETPUH W OTHOCUTEIBHOTO IOKa3aTelss MpeIOMIICHUS.
@opMysia TOHKOU JIMH3bL. Y BEIWYEHUE, AaBAEMOe JIMH30M. X0/ JIy4a, MPOILIEAIIETO JIUH3Y
0]l MPOU3BOJBHBIM YTJIOM K €€ riaBHOM onTuueckoil ocu. IloctpoeHune nzo0OpaskeHHit
TOYKM U OTpEe3Ka MPSIMOM B COOMpAIOIIMX M PACCEMBAIONIUX JIMH3aX M UX CHUCTeMax.
OnTuueckue mpubopsl. Pazpemiaromas cnocobHocTh. ['71a3 Kak onTHYeckas cucTema.
[Ipenensl mpuMEHUMOCTH TeoMeTpuieckoil ontuku. BonHoBas ontuka. Untepdepenims
cBera. KorepeHTHbIE MCTOYHHKU. YCIOBUS HAONIONEHUS MAaKCUMYMOB M MHHHUMYMOB B
UHTEp(PEPEeHIIMOHHON  KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHUKOB. [Ipumepsr
KJIACCUYECKUX HHTephepeHIIMOHHBIX cxeM. udpakuusa ceera. Judpakiuonnas pemerka.
YcnoBue HaOMIOACHHS TJIABHBIX MAKCUMYMOB TP MaJIEHUA MOHOXPOMATHYECKOTO CBETa
Ha AudpakuoHHyto peméTky. [lonspusanus cera.

JdeMoHCcTpamuu

1. 3aKoHBI OTpak€HUs CBETA.
. MccrnenoBanue npeioMIIEHUsI CBETA.
. Habmoenue noinHoro BHyTpeHHEro otpaxkeHus. Mojienb cBeToBoja.
. MccrnenoBanne xoaa CBETOBBIX ITYYKOB Y€pe3 INIOCKOINAPAIUIENbHYIO IIJIACTHUHY.
. UccnenoBanne cBOWCTB H300paKeHUH B TUH3AX.
. Mozenu MUKpOCKoOMa, TeJIECKOMa.
. Habmonenue 11BeTOB TOHKHUX TUIEHOK.
. Habmonenue nudpakiinoHHOTO CHEKTpa.
. HaGmrogenmne nucnepcuu cBera.

O OO ~NO N KW

OK 5
OK 6
OK 7
OK 8
OK 9
[K 2.1
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Koncyabranus 1/0
CamocTosiTeIbHASI pa6oTa 9/0
Jlabopamopnas paboma Ned 5
OmnpeneneHue JJIMHBI CBETOBOM BOJHBI C IOMOIIIBIO JU(PPAKITUOHHON PEIIETKH.
Paszpen 6 OCHOBBI ClIeNHATBHOI TEOPUH OTHOCHTETLHOCTH. 2/0
Tema 1. ['paHUIIBI IPUMEHHUMOCTH KJIACCHYECKON MeXaHUKHU. [10CTyIaThl criennaibHON TCOPUU OK 1
Ocnosbl oTHOcuTeNbHOCTU. [IpocTpancTBeHHO-BpeMeHHOM uHTepBail. [IpeoOpazoBanus JlopeHia. OK 2
cnennatbHoi | yVenoppe NPUUYUHHOCTU. OTHOCUTEIBLHOCTh OJHOBPEMEHHOCTH. 3aME/IJICHUE BPEMEHU U OK 3
Teopun COKpAIlICHHE JUTHHBI. DHEPTHs ¥ UMITYJIbC PEISITHBUCTCKOMN YacTHIIbl. CBSI3b MacCHI C OK 4
OTHOCHTEALHOCTY syeprueil ¥ UMITYJIBCOM PEISTHBUCTCKOM YaCTHIIBI. DHEPIHsI IIOKOSI. OK 5
OK 6
OK 7
OK 8
OK 9
[K 2.1
CamocrosiTeibHas padora 2/0
Pasnen 7. KBanroBas ¢pusuka 14/0

34




Tema 7.1.
Kopnyckyasipuo-
BOJIHOBOM AyaInu3m

PaBHOBecHOE TermoBoe u3nydeHue (M3nydeHrue adbCcoaoTHO YEPHOTO Tena). 3aKOH
cMmenenust Buna. I'unoreza M. I[lnanka o kBanTtax. @oTOHBI. DHEPrUs U UMITYJIbC (OTOHA.
dotordpdekt. Onbithl A. I'. CroneroBa. 3akonsl poToddPdexra. YpaBHeHHEe DUHIITEHHA /1S

dotoaddexra. «Kpacnas rpanuna» horodddekra. /[apnenue cera (B 4aCTHOCTH, JaBICHUE OK 1
cBeTa Ha a0COJIOTHO MOMIOUIAOLIYIO U @OCOTIOTHO OTPAKAIOU[YI0 TOBEPXHOCTH). OTBITHI OK 2
I1. H. Jle6enena. Bonnosble cBoiicTBa yacTtuil. Bonusl ne bpoiins. J{nuna Bonnbl ge bpoins OK 3
U pa3Mepbl 00J1aCTH JIOKAJIM3ALMK JIBIXKYIIeics yacTulibl. KoprnycKyasipHO-BOJIHOBOM OK 4
nyanusM. Jludpakius 37eKTpoHOB Ha kpucTauiax. Cnenuduka usMepeHnuid B MUKPOMHUPE. OK 5
CootHomenus HeonpenenéuHocrei I 'eitzendepra. OK 6
OK 7
JdemoHcTpanumn OK &
1. ®oTo3¢(DHeKT Ha YCTaHOBKE C IIMHKOBOM TIACTHHOM. OK 9
2. UccnenoBanue 3ak0HOB BHENTHETO (hoTodPdeKra. K 2.1
3. UccnenoBanue 3aBUCUMOCTH COMPOTHUBIICHHS TOTYTPOBOJAHUKOB OT OCBEIIEHHOCTH. '
4. CBeTOauoOI.
5. Conneunas Oarapes
KoncyabTanus 1/0
CamocrosiTeqibHas padora 3/0
Tema 7.2. OnsITHI IO UCCTIEOBAHUIO CTpOoeHUs aroma. [lmanerapuas moaens aroma Pezepdopna. OK'1
®usuka atoma. | [Joctynarsl bopa. U3nydenue u nornomeHne (pOTOHOB IPU MEPEX0/e aTOMa C OHOTO OK 2
YPOBHSI 3HEPTruM Ha Apyroi. Buasl ciektpoB. CHeKTp ypOBHEN SHEPIUU aTOMa BOAOPOA. OK 3
CnoHTaHHOE U BBIHYKJIEHHOE U31ydeHue cBeta. Jlazep. OK 4
JlemoHCcTpanum OK 5
1. Monens onbiTa Pezepdopaa. OK 6
2. Habmroenne nuHEHYaThIX CIIEKTPOB. OK 7
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OK 8

OK 9
[IK 2.1
AyAUTOpHBIE 3aHATHS 1/0
CamocrosiTeibHas padora 3/0
Tema 7.3. Hyxnonnast mogens simpa 'eitzendepra — MBanenko. 3apsia siapa. MaccoBoe 4uciio
PusnKa anpa. M3otombl. PaamoaktuBHOCTB. Aunbda-pacnaja. DIEKTPOHHBIA W TMO3UTPOHHBIN
TOMHOI'O A
Haa J(I)eM :H;’apil:)?x Oerapacnian. ['amMMa-usnydeHue. 3akOH pPaJMOAKTUBHOrO pacmnana. PaamoakTUBHBIE OK 1
yacTHIL u30Tonsl B pupoae. CBoiicTBa HOHU3MPYIOWIETO H3TYICHHS. BnusHue paanoakTUBHOCTH OK 2
Ha JKMBble OpraHu3Mbl. EcrecTBeHHbI (GoH u3nmyudeHud. Jlozumerpus. DHEprusi CBS3U OK 3
HYKJIOHOB B snpe. SAnepubie cunbl. Jlepekt maccsl sigpa. SAnepHsie peakiuu. Jenenue u OK 4
cuHTe3 sinep. SnepHeie peaktopbl. [IpoGiembl ymnpaBiasieMOro TEPMOSIEPHOTO CHHTE3A. OK 5
OKOJIOTUYECKHE aCMEKThl pa3BUTHSA SANEPHOM DHHEPreTHKH. MEeTOAbl PErucTpaluu Hu OK 6
UCCJIEOBAaHUS JJIEMEHTApHBIX 4acTull. PyHIaMEHTaJIbHbIE B3aUMOJEUCTBUSA. bapuoHsl, OK 7
Me30HbI U JienToHbl. [IpeacrtaBnenne o CtanmapTHo mojaenu. KBapk-riitooHHass MOJENb OK 8
anpoHoB. ®duszuka 3a mnpexaenamu CranmaptHol Mojenu. TémHas Martepuss U TEMHas OK 9
sHeprus. EnMHCTBO hU3ndecKoi KapTUHBI MUpa.
K 2.1
Kouncyabranus 1/0
CamocrosiTeibHas padora 5/0
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Pa3znea 8.

DJieMeHTbl ACTPOHOMHUM M aCTPOPU3UKH.

24/0

DTansl pa3BuUTUA acTpoHOMUH. [[puKIIaniHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMUH. [IpMEHUMOCTD 3aKOHOB (PUBUKHU JIJIs1 OOBSICHEHUS IPUPOIBI KOCMUYECKHUX
00BEKTOB.

MeTo1bl aCTPOHOMHUYECKUX UcceoBaHUN. COBpEMEHHbBIE ONITUYECKUE TEIECKOIII,
PaIMOTENECKOIbI, BHEATMOC(EepHass aCTpOHOMMUS.

Bun 38é31H0r0 HebGa. Co3Be3aus, SpKue 3BE3/bI, INIAHETHI, UX BUIUMOE JBUKECHUE.

CosniHeuHasi cucTeMa.

Connue. ConmHeunasi akTuBHOCTh. VcTounuk sHeprun CosHIA U 3BE3].

3BE3/bI, MX OCHOBHBIE XapaKTEPUCTUKHU. J(MarpamMa «CreKTpajibHbIN KJIacC —
CBETUMOCTBY. 3BE3/Ibl IIIAaBHOM MOCIEA0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY JIJIS 3BE3]1 [JIaBHOM MOCJIEA0BATEILHOCTU. BHYTpEeHHEe cTpoeHue 3BE3 .
CoBpeMeHHbBIE NPEICTABICHUS O MPOUCXOKIACHUH U 3BoItoIuK CoJiHLA U 3BE3/. DTarbl
JKM3HHU 3BE3]I.

Muieunsiii [TyTs — Hama ['anaktuka. [Tonoxxenue u nuxenne CosHia B ['anakTuke.
Tunel ranakTuk. PaguoranakTuky U KBa3zapbl. UEpHBIE OBIPHI B siApax rajJaKTHK.

Bcenennas. Pacimupenne Beenennoii. 3akon Xa066ma. Pazoeranue ramaktuk. Teopus
bonbmioro B3peiBa. PennkToBO€E U3iTydyeHUE.

MacmrabHnas cTpykrypa Beenennoil. MeTtaraiaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

22

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK 9
IIK 2.1

Jlabopamopnaa paboma Ne 5 V3ydenus 3BE3HOT0 HeOA ¢ MOMOIIBIO MTOABUKHOM

KapThl HeOa.

KoncyabsTanus

1/0

CamocrosiTeibHas padora

21/0
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3. YcioBus peaju3aluu y4eOHOM AUCHUIINHBI
3.1. Cneyuanvuvie nomewienusa 0na peanuzayuu RPOZpammol y4edoHou
OUCUUNTIUHDL.

Jis  peanm3anuu  OpOrpaMMbl  YYEOHOW  AWCIMIUIMHBI  JIOJDKHBI  OBITH
PETyCMOTPEHBI CIEAYIONINE CTIeNaTbHbIe TOMEICHUS:
naboparopusi  ¢u3uku  (Ne 220) ¢ nabopaHTCKOM KOMHATOM, OCHaIleHHAs
obopyoosanuem. pabodee MecTo npenojaaress, 30 paboynx MecT i 00yJarommuxcs,
JEMOHCTPALIMOHHBIN CTOJ; mexHuueckue cpeocmea obyuenus: KOMIBbIOTEP, MPOEKTOP.
JlaGopaHTCcKkasi KOMHaTa OCHAIIeHHas O00OpyJOBaHHMEM: MeOenb Uil pa3MElleHUs U
XpaHeHUs] y4eOHOW muTepaTyphl W HarjlsgHOro Matepuajia (oO0OpyqoBaHHE IS
JEMOHCTpPAIlMA  OINBITOB W 3aKOHOB, KOMIUICKTHI yYeOHBIX TaOJUIl, IJIAaKaThl
(«dusnueckre BeIMYMHBI W (yHIAMEHTAJIbHBIE KOHCTaHTBD», «MeXayHapoaHas
cucrema emuaul, CH», «llepmommueckas cucrema XuMUYeckux snemeHtoB JI. .

MeHeneeBay, HOPTPETHI BHLAAIOMIUXCS YICHBIX-(DU3UKOB U aCTPOHOMOB)).

3.2. Hugpopmauuonnoe obecneuenue peanusayuu npopammol yueoHoll
TIACHUILIVHEL
3.2.1. OcHOBHBbIE TIeYaTHBIC U JICKTPOHHBIC U3IaHMUSI.

®wusuka. B 2 gactax. U.1 : yuebHoe nocodue / I1. O. Kpacnos, O. A. Kynpssiiesa,
O. FO. Mapkoga, E. 0. FOmkoBa. — Kpachosipck : Cubupckuii rocyaapCTBeHHBIN
YHUBEPCUTET HAYKH W TEXHOJIOTUH uMeHH akajnemuka M. @. Pemernena, 2020 — 136
C. — TexkcT : aneKTpoHHBIN //INeKTpOoHHO-0nbMnoTeunas cucrema |IPR BOOKS :
[caiiT]. — URL:https://www.iprbookshop.ru/107230.html

Yakak A. A. ®usuka : yaebnoe mocodue mist CI1O / A. A. Yaxkak, C. H. Jleryra. —
Capatos : [Ipocdob6pazosanue, 2020 — 541 ¢. — ISBN 978-5-4488-0667-4. — TekcT:
ANEKTPOHHBIN // DnexTponHO-0mbmmoTeunas cuctema [PR BOOKS : [caiiT]. —
URL:https://www.iprbookshop.ru/92191.html

3.2.2. JIomoTHUTEIbHBIC UICTOYHHKH.

HNurepHer- pecypcnl

http: //www.iprbookshop.ru/ - DnekTporHo-6nbIMOTeYHas cuctema |IPRbooks

http://www.consultant.ru/ - CipaBouno-mipaBoBasi cuctema KoncynapTantllroc

http: //www.elibrary.ru/ - HanimoHayibHast 31eKTpOHHAsI ONOJIMOTEeKa

http: //www.edu.ru/ - ®enepanbubiii MaTEpHET-TIOpTaN «Poccuiickoe 00pa3oBaHHe)
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3.3. Ocobennocmu opzanuzayuu 00pazoeamenbHo20 npouecca 011 UHBAIUO08 U JIUY
C 0ZPAHUYEHHBIMU BO3MONCHOCHAMU 300P06bA, 0CEAUBAIOWUX NPOZPAMMY YUEeOHOU
OUCUUNTIUHDL.

N3ydenne  AUCHUIUIMHBI WHBAIMAAMU U JIMIIAMU C  OTPAHUYCHHBIMU
BO3MOKHOCTSIMU 37J0POBbsSI OPTaHU3YETCSl ¢ YYETOM OCOOCHHOCTEH MCUXO(PU3UIECKOTO
pa3BUTHSA, WHIWBHUAYaJbHBIX BO3MOXKHOCTEH M  COCTOSHHUS  370POBbSI  TaKUX
00y4Jarouxcs.

[Ipu npoBeneHuU yueOHBIX 3aHATUNA OOECTIEeYMBACTCS COOIOJEHUE CJICIYIOIIUX
TpeOOBaHMUIA:

-ydeOHbIC 3aHATHUS TMPOBOJSATCS JUJII MHBAJIUJOB U JIUMI[ C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMU 3JIOPOBbSl B OJHOM ayJUTOPUH COBMECTHO C OOYYalOIIUMHCS, HE
UMEIOIIMMHU OTPAaHHUYCHHBIX BO3MOKHOCTEH 3I0POBBS, €CIIA 3TO HE CO3/1a€T TPYAHOCTEH
JUIsl 00YyYarouXcsl B X0/€ yUeOHBIX 3aHITHH;

-IPUCYTCTBUE AaCCUCTEHTa M3 4uciia padboTtHukoB BI'TY wiM mnpuBieYEeHHBIX JIHII,
OKa3bIBAIOIIETO OOYYaIOIIUMCS HEOOXOIUMYIO TEXHHYECKYIO TOMOIIh C Y4E€TOM HUX
UHANBUAYATBHBIX 0COOCHHOCTEH (3aHATh pabodee MECTO, IEPEABUTaThCA, MPOYUTATH U
oQopMUTH 3a/1aHKe, 00IIATHCS C MEAArOrH4eckKuM pabOTHUKOM U T. H.);

-00yyarommecss ¢ y4eToM WX HHIUBHUAYyaJbHBIX OCOOEHHOCTEM MOTYT TMOJb30BATHCS
HEOOXOIMMBIMU UM TEXHHUUYECKHUMU CPEJICTBAMH;

-MaTepUATbHO-TEXHUYECKUE  YCIOBUSA  JIOJDKHBI ~ OOEecre4yrMBaTh  BO3MOXKHOCTD
OecpenaTCTBEHHOT0 J0CTyna OOydYalomiuxcsi B ayJWTOPUU, TYyaJleTHBIE W JpYyrue
MTOMEIICHHS, a TAK)Ke MX MPEeObIBaHMS B YKa3aHHBIX MOMEIICHUIX (HAIMYME TaHIyCOB,
MOPYYHEH, PpACIIMPEHHBIX JBEPHBIX MPOEMOB, JHU(PTOB, TPHU OTCYTCTBUU JTUPTOB
ayIUTOPUS JOJKHA PACIoaraThCs Ha MEPBOM ATa)e; HAIMYKE CIEHHAIBHBIX KPecel U
JIPYTUX OPUCTIOCOOTIEHUN ).

JIOTIOMHUTENNBHO TIpU  TPOBEACHUM  YYEOHBIX  3aHATHH  OOECIIEUMBACTCS
coOmIoIeHNe CIAEAYIOMUX TPEeOOBaHUM B 3aBUCUMOCTH OT KAaTETOpHid 00YYaronIuxcs ¢
OTPaHUYEHHBIMHU BO3MOKHOCTSIMU 37J0POBbSI:

a) JJIsl CIENbIX: 3a/laHUsl U MHbIE MaTEPUAIbl 111 U3YUYCHUS TUCHUILUIMHBI OPOPMIISIIOTCS

penbedHO-TOUeUHbIM 1IpudTOM bpailniss win B BUAE 3JIEKTPOHHOTO JIOKYMEHTA,

39



JOCTYIIHOTO C TIOMOIIBK) KOMIIBIOTEPA CO CHELUATU3UPOBAHHBIM IPOTPaMMHBIM
oOecreyeHueM Jis CIENbIX, WIA 3a4YUTHIBAIOTCS ACCHUCTEHTOM; NMHCbMEHHBIE 3aJaHUs
BBITNIOJIHAIOTCS. Ha OyMare penbepHO-ToYeUHbIM HpudTOoM bpailnsg nian Ha koMnbloTepe
CO CHEIUAIU3UPOBAHHBIM IMPOTPAMMHBIM  OOECHEYEHHEM JJIg  CIENbIX, WJIU
HAJUKTOBBIBAIOTCA ACCUCTEHTY; OOyYarolluMcs JJis BBINOJIHEHUS 3aJaHus TpU
HEOOXOIMMOCTH TMPEAOCTABISAETCA KOMIUIEKT NHUCBbMEHHBIX TPUHAJIEKHOCTER U
Oymara [ mnMcbMa pelibeHO-ToueuHbIM 1mipudToM bpaiinsg, kommbroTep €O
CHEeUaTU3UPOBAHHBIM MIPOTPAMMHBIM 00€CTIEUEHUEM ISl CIETIBIX;

0) nns cnaboBUASIIUX: 00ECTIeUnBACTCS MHANBUIYAbHOE PABHOMEPHOE OCBEILICHHE HE
meHee 300 JrOKc; mNpuU  HEOOXOJUMOCTH  OOYy4YaloIUMCS — IPEIOCTaBISETCS
YBEJIMYMBAIOIIEE YCTPOWCTBO; 3aJaHWsA JUIsl BBIIIOJHEHUS M HWHBIE MaTepualbl
oQOpMIISIOTCS YBEIMYCHHBIM HIPUPTOM;

B) JUIS TJIYyXUX W CJIA0OCIHBIIIANIKMX: OOEecreunBaeTCsl HaJu4Khe 3BYKOYCHIIMBAIOIICH
anmnapaTypbl KOJUIEKTUBHOTO IIOJb30BaHUS, NpPU HEOOXOAMMOCTH OOYYarOIIUMCS
IIPEIOCTABIISIETCS 3BYKOYCHIIMBAIOIIAS allllapaTypa NHAUBUYAJIBHOIO MTOJIb30BAHUS;

r) JUId JUI C TSOKEJIBIMU HApYHIIEHUSAMHU PpeyH, TIyXUX, CIaOOCHbIIIalUX BCe
KOHTPOJIbHO-OLICHOYHBIE ~ MEPONPUATHS 1O  JKEJaHUI0  OOyYaroIIMXCs  MOTYT
IPOBOJIUTHCS B TUCBbMEHHOM (opMe;

) Uil JUU  C HapyWEHWsSIMH OIOPHO-JABUIaTEIbHOIO anmapara (TsDKEJIbIMU
HapyLIEHUSIMU JBUTaTEJbHBIX (YHKIUN BEpPXHUX KOHEYHOCTEH WM OTCYTCTBUEM
BEPXHMX KOHEYHOCTEH): MHUCbMEHHBIE 3aJaHUS BBINOIHIIOTCA Ha KOMIIBIOTEPE CO
CHELMATU3UPOBAHHBIM ~ IPOTPAaMMHBIM  OOECHEYEHHEM WM  HaJUKTOBBIBAIOTCS
ACCHCTEHTY; 1O JKEJIaHHI0 OOYYaIOUIMXCS BCE KOHTPOJIbHO-OLIEHOUHBIE MEPONPUATHS

MOT'YT IPOBOJAUTHLCS B YCTHOM (hopMme.

4 KOHTpPOJIb M OLIEeHKA Pe3YJbTATOB OCBOCHHUSA YUeOHOM JUCIUTUIMHBI.
KoHTpons 1 o1ieHKa pe3ybTaToOB OCBOCHUS yUeOHON JUCITUTLIHHBI

OCYIIIECTBIISICTCS B IIPOIIECCE MPOBEACHMS MPAKTUUCCKUX 3aHATHN U

1a00opaTOPHBIX padOT, TECTUPOBAHMS, & TAK)KE BHITIOJIHEHUS 00 YyYaIOITUMHUCS

HNHAWBUAYAJIbHBIX BaHaHHﬁ, IIPOCKTOB, HCCJ’IGI{OB&HHIZ.
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PesynbpTarsl 00yueHus

(OcHoBHBIE BHJIBI ACATEIBHOCTH O0YJArOIINXCS)

Kpurepun onenku

MeTtoanl OLIEHKHN

PA3JIEJI 1. HAYUHBIA METO/I ITIO3HAHUS [TPUPO/IbI

VYyacTre B JUCKYCCUU O o (pU3HUECKON TEOpHHU B
(dbopMHpOBaHHH TIPEJACTABICHUH O (HU3HUECKON
KapTHUHE MHpa, MecTe (PHU3UUECKON KapTUHBI MUpa

B 00IIEeM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
npeAcTaBieHuil o npupoae CpaBHEHHE W3MEpPEHUM
(u3MYECKUX BETMYMH MPU MIOMOIIIM aHAJIOTOBBIX

1 1M(POBBIX M3MEPUTENBHBIX NMPUOOPoB. OcBoeHUE
CHIOCOOOB  OLIEHKM TIOTPEUIHOCTEH  M3MEpEHUH.
OcBoeHNEe OCHOBHBIX MPUEMOB PAOOTHI ¢ HUPPOBOI
naboparopueit mo pusuke.

PA3EJI 2. MEXAHUKA

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN MIHOBEHHOU
CKOPOCTH M  YCKOpPEHHUs Tela, TPOBEICHUE
WCCTIEOBAHUS 3aBUCUMOCTEH MEXTy (U3UYECKUMHU
BEJIMYMHAMH M OTIBITOB TIO TIPOBEPKE MPEATTOKEHHON
TUTIOTE3bl MPU  HW3YYEHWH  PABHOYCKOPEHHOTO
NPSAMOJIMHEHHOTO  JIBDKEHHUSA, JBH)KEHUS  TeJa,
OpOIIEHHOTO TOPHW30HTAIBHO, NBM)KCHHUS Tela I10
OKPY>KHOCTH € MTOCTOSIHHOM MO MOJIYJIFO CKOPOCTHIO.
Pemienne pacuy€THbIXx 3a7a4 C SBHO 3aJaHHOM U
HESBHO  3aJaHHOW  (U3MYECKON  MOJENBI0  C
WCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB W (opMyI
KUHEMaTHKH. PelmeHne  KayecTBEHHBIX  3ajad,
TpeOYIOIMMX MPUMEHEHHUS 3HAHUN TT0 KHHEMAaTHUKE
OObsicCHEHHEe OCHOBHBIX IPHUHIUIOB  JACHCTBUS
TEeXHUYECKUX  YCTPOHUCTB W  TEXHOJIOTMYECKHX
MpOIECCOB, TAaKUX Kak: CIHUJIOMETpP, JIBHOKEHUE
CHapsJIOB, LICMHBIE, IIECTEPEHYATHIE U PEMEHHBIE
nepenaaud, CKopocTHble JHdTHL.  OnpeaeneHue
YCIOBUN MPUMEHUMOCTH MOJENel (pu3nueckux Temn
U TPpOIECCOB (SBJIICHHWM): MaTepHallbHas TOYKa,
PaBHOYCKOPEHHOE JIBH)KEHHUE, CBOOOIHOE MAZICHHE.

BeimonHenue  y4eOHbIX  3alaHMM  HAa  aHaNIM3
MeXaHUYECKUX IPOLIECCOB (s1BIICHMIA) c
HCII0JIb30BAHUEM OCHOBHBIX IIOJIOXKEHHM U 3aKOHOB
KMHEMAaTUKH: OTHOCHUTEIBHOCTH  MEXaHHYECKOTO
JIBYDKEHUS, bopmyIibl KHHEMaTHKH
PaBHOYCKOPEHHOTO  JIBWKEHHUs, MpeoOpa3oBaHMs
lamunes nnd CKOPOCTM M NEPEMEIICHUS.

Hcnons3oBanue IT-texHomoruit mnpu pabote cC
JOTIOJTHUTEIBHBIMH HUCTOYHMKAMU HH(OPMALUK MO

TEMCE, ux KpI/ITI/I‘{CCKI/Iﬁ aHaJIn3 )51 OIICHKa
AOCTOBCPHOCTH.
HpOBe,Z[eHI/IC KOCBCHHBIX H3MCpCHHI>i

paBHOJEHCTBYOIIEH CHl M KO3 PHUIMEHTa TPEHUs

TecTbl

«5» - 100 — 90%
MPABHIBHBIX OTBETOB
«4» -89 - 71%
MPABHIBHBIX OTBETOB
«3» - 70 — 60%
MPABHIIBHBIX OTBETOB
«2» - 59% wu wMeHee
MPABHIIBHBIX OTBETOB

YcrHBIE
(3auéTnl)
Onenka «5» - craBuTCI
B TOM CJIyJae, eCiiu
YYaIIMICs MMOKa3bIBaCT
BEPHOE TOHUMAaHHUE
(bu3nUeCcKoil CylHOCTH
paccMaTpUBaeMbIX
SIBJICHUH U
3aKOHOMEPHOCTEH,
3aKOHOB U TCOPH, a
TaK e IMPaBUILHOE
oTpeieNieHue
bu3nYECKUX BETUYHH,
HUX €IUHHUII ¥ CII0CO00B
U3MEpEHUs: IPABUIBLHO
BBITIONTHSIET YEPTEKH,
CXEMBI U TpaduKH;
CTPOUT OTBET TIO
COOCTBEHHOMY IJIaHYy,
COTIPOBOKIAET pacckas
COOCTBEHHBIMU
npuMepaMu, yMeeT

onpockI

JIMKTaHT,
3a4€rT,
KOHCIIEKTBHI,
KOHTPOJIbHAS

pabora,

41




CKOJIbXKEHUS, MIPOBE/ICHUE UCCIICI0BAHUS
3aBUCHUMOCTEH (DM3MYECKUX BEIMYUH W OIBITOB II0
MIPOBEPKE MPEUIOKEHHON TUIOTE3bI IPU U3YUECHUU

IBUKCHHSI Opycka 10 HAKIOHHOW IUIOCKOCTH,
JBUKCHHSI CUCTEMBI CBS3aHHBIX Tell, JAeopMaruu
Tell. Pemenne pacu€THbIX 3a/1a4d ¢ SIBHO 33JaHHOM U
HESABHO  3aJaHHOW  (U3MYECKOM  MOJEIbI0  C
WCIIOJIb30BAHUEM OCHOBHBIX 33aKOHOB U (OpMYJ
KHHEMATUKH U JIMHAMUKHU. PerieHue KadyecTBEHHBIX
3amaq, TPEOYIONIMX TMPUMEHEHUS 3HAHUW TI0
KHHeMaTuke U JauHaMuke. OObsiCHEHHWE OCHOBHBIX
MIPUHLNAIIOB JCUCTBUSA TEXHUYECKUX YCTPOWCTB M
TEXHOJIOTHYECKUX MPOIIECCOB, TaKHX KaK:
IO IIIUITHUKH, JIBIKEHUE HCKYCCTBEHHBIX
CcyTHUKOB. OmpesiesieHne yCIOBH MPUMEHUMOCTH

MoJiene (PU3NUECKUX TelT U MPOIECCOB (SIBICHUI):
WHEpIMajgbHas CUCTEMa OTcuéTa, MarepuagbHas
TOYKA, abCoTIOTHO yrpyras nedopmarus.
BrimonHenne  y4eOHBIX  3aJaHWii  HA  aHAIMU3
MEXaHHUYECKUX MPOLIECCOB (stBIICHMIN) c
WCIIOJIb30BAHUEM OCHOBHBIX TOJIOKEHUW W 3aKOHOB
JTUHAMUKH: TpW 3akoHa HplOTOHA, MpUHIMI
OTHOCHTENBHOCTH [ 'anmuiesi, 3akOH BCEMHPHOTO
TaroteHus. Pabora B rpynmax mnpu oOCYXICHUH
BOIIPOCOB MEXKIIPEAMETHOTO XapakTepa (Hampumep,
o TeMe «/[BrxeHue B mpupoe»).

[IpoBeaeHue wuccnenoBaHUs YCIOBUUA PaBHOBECHS
TBEPIOrO  Teia, HMMEKUIEr0 OChb  BpAILCHUS,
KOHCTPYMPOBAHHME KPOHIUTEHWHOB M PpacyeéT CHI
YOPYrOCTH; U3y4€HUE YCTOMYMBOCTH TBEPIOTO Tena,
MMEIOIIEr0 IUIoNIaZb OMNopbl. PenieHne pacuéTHbIX
3a7a4  C SBHO 33JaHHOM M HESBHO 3aJaHHOU
(bu3nyuecKoi MOJIENbIO C UCTIOJIb30BAaHUEM OCHOBHBIX

3aKOHOB 1 (GOpMya  CTaTHKHU. Pemenue
KaueCTBEHHBIX 3a/ay, TpeOyoIHUX MpPUMEHEHHS
3HaHMi 10 cratuke. OOBACHEHHWE OCHOBHBIX

MPUHLHUIOB JIEUCTBUSL TEXHUYECKUX YCTPOMCTB,
TaKWX KakK: KpPOHINTEHH, CTPOMUTENBHBIN KpaH,
pemiéTyarble KOHCTpYKUMH. OnpeneneHue yclIoBHi
MPUMEHUMOCTH MoJeJIen GU3MYECKUX  Te:
abcomoTHO TBEpAOE Teno. BpmomHeHUE y4eOHBIX
3aJlaHUl  Ha aHajgu3 MEXAaHUYECKUX IPOLIECCOB
(sBIIEHU) c HCIIOJIb30BaHHUEM OCHOBHBIX
MOJIO)KEHUA M 3aKOHOB  CTaTHUKU:  YCIIOBHUSA
paBHOBECHS TBEPIOTO TEJIA.

[IpoBeneHne KOCBEHHBIX U3MEPEHNN UMITYJIbCA TENA,
KMHETHUYECKOM M TIOTEHUHAJIBHOW DHEpPruy Tena;
MPOBEJICHUE OIBITOB IO IMPOBEPKE MPEITI0KEHHON
TUIIOTE3bl NPU  HU3YYEHUHM  PaBHOYCKOPEHHOTO
MPSAMOJIMHENHOTO JBMKEHHS U B3aUMOJEHCTBUS TEIL.
Pemienne pacy€THbIX 3a7a4 C SBHO 3aJaHHOM M
HESIBHO  33JlaHHONM  (U3MYECKOM  MOJeNpl0 ¢

MPUMCHSITh 3HAHUS B
HOBOM CUTyallUU IIpU
BBITIOJTHEHU U
MPaKTUYECKUX
3aJIaHUI; MOXKET
YCTaHOBUTH CBSI3b
MEXy U3y4aeMbIM U
paHee U3y4eHHBIM
MaTepHUaIoOM I10 KypCy
¢u3uKy, a TaKKe ¢
MaTepHaIoM,
YCBOEHHBIM TIPH
W3YYCHUU JPYTUX
MPEJMETOB.

Ouenka «4» -
CTaBUTCSI, €CITA OTBET
YYECHHKA
YIOBIIETBOPSIET
OCHOBHBIM
TpeOOBaHUsIM Ha
OIIEHKY «5», HO JaH 6e3
HCITOJIh30BaHUS
COOCTBEHHOTO TIJIaHAa,
HOBBIX PUMEPOB, 0€3
MPUMEHEHUS 3HAaHUI B
HOBOM CUTyaluu, 6e3
WCIIOJIb30BAHUS CBSI3EH
C paHee U3y4eHHBIM
MaTepuaioM U
MaTepHaIoM,
YCBOEHHBIM IIPH
W3Y4YCHUH JP.
MIPEMETOB: €CIIH
YYaIANUCS TOMYCTHIT
OJIHY OIIMOKY WJTU HE
Oomee IByX HEAOUYETOB
1 MOXXET MX UCIIPaBUTh
CaMOCTOSITEIHHO HUJTU C
HEOOJIBIIION TTOMOIIBIO
YUUTEIS.

Onenka «3» -
CTaBUTCSI, €CITU
yUaluiicst mpaBUIbLHO
MOHUMAeET (PU3HUECKYIO
CYILHOCTb
paccMaTpuBaeMbIX
SIBIICHUU U
3aKOHOMEPHOCTEH, HO B
OTBETE UMEIOTCS
OT/IebHBIC TIPOOETIHI B
YCBOEHUHU BOIIPOCOB
Kypca QpU3HMKH, HE
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UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U  (hopMmyin
MexaHuKH.  PemeHume — KadyeCcTBEHHBIX  3a1ady,
TpeOYIOIMX NPUMEHEHHS 3HAHUWA 10 MEXaHHKE.
OObsicHEeHHE OCHOBHBIX TNPHUHLUIOB  JIEHCTBUSA
TEXHUYECKUX  YCTPOMCTB U  TEXHOJIOTMYECKUX
IIPOLIECCOB, TAKUX KAaK: JBUIKEHUE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, THPOCKOT, (PUTYpHOE

KaTaHue Ha KoHbKax. OrmperneneHue ycioBuii
IMPUMCHUMOCTHU MOHCHGﬁ (1)I/I3I/I'~I€CKI/IX TECJI n
IpoLeccoB  (sBJIEHUI): aOCOJIIOTHO yIpyroe U

a0COJIIOTHO HEYNPYroe CTOJKHOBEHUs. BrimonHenue
y4eOHBIX 3aJaHUil Ha aHaIM3 MEXaHHYECKHUX
MPOIIECCOB (SIBJICHUI) C HCIOJIb30BAHUEM 3aKOHOB
COXpaHCHUA B MCXAHHUKE: 3aKOHbI COXpaHCHUA
UMITyJIbCa U MEXaHUYECKOM SHEPruu, CBA3b PabOThI
CHJIBI ¢ M3MEHEHHEM MEXaHWYECKOW JHEpPTUH Tela.
Ucnonb3oBanue IT-rexnonoruit mnpu pabote ¢
JOITOJIHUTECJIbHBIMU HCTOYHUKAMU I/IH(i)OpMaHI/H/I 110
TEME, ux KpI/ITI/I'-IeCKI/Iﬁ aHaJInu3 u OIICHKa
JOCTOBEPHOCTH.

MPENsTCTBYIOLINE
JanbHENIeMy
YCBOEHUIO BOIIPOCOB
IPOTrPaMMHOTO
Marepuana.

Onenka «2» -cTaBUTCH,
€CJIM yJalluics He
OBJIaC] OCHOBHBIMU
3HAHUSIMHA U YMEHUSIMU
B COOTBETCTBMHU C
TpeOOBaHUAMU
porpamMMBbl 1
JOTTYCTHI OOJIBIIIE
OmKOOK U HETOUETOB
geM HeoOX0UMO IS
OLICHKH «3».

KonTtpoubHasn
(camocTosiTe/IbHAS)
padora

KoHnTtponbHas
(camocTosiTenbHas)
paboTa olleHUBaeTCs B
10 6amnos:

«5» - 10 6amwtoB

«4» - 8 — 9 bamtoB
«3» - 6 - 7 6amwoB
«2» - 5 wu wMeHee
0asoB.

IIpoBepka
KOHCIIEKTOB
(pedeparos,
TBOPYECKHX PadoT)
CootBercTBHE
colepkaHus  paboThl,
3asIBJICHHOM TeMe,
npaBmwiaM O0(QOPMIICHUS
paboTHI.

JAuKTanT mo

(opmyram.
«5» - 3a 10 nmpaBUIBHO
HaIMUCAaHHBIX (HOPMYI
«4»-329-8
IIPaBUIBHO
HaIUCAHHBIX (hOPMYI
«3» - 3a 7 IpaBUIBHO
HaNUCAHHBIX (POpMYI
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«2» - 3a 6 W MeHee
MIPaBUIBHO
HANTMCAHHBIX POPMYIT

PA3JIEJI 3. MOJIEKVYJISIPHAS ®U3UKA U TEPMOJNHAMUKA

IIpoBeneHne  u3MepeHwid  HapaMeTpoB  rasa,

IIPOBEJICHUE UCCIICIOBAHUM 3aBUCUMOCTEN
(GU3NYECKUX BEJIWYMH M ONBITOB 10 IPOBEPKE
IIPEAJIOKEHHOU TUIIOTE3bI npu U3y4eHUU
YCTaHOBJICHUS TEIJIOBOTO paBHOBECHS U

M30IPOIIECCOB B Ta3ax. Pemenne pacu€THBIX 3a/1a4 C
SIBHO 3aJJaHHOM W HESIBHO 3aJaHHON (HU3MYECKOI
MOJIENIBIO0 C HCITIOJH30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn  mousekynsipHot  usuku.  Pemenue
KaueCTBEHHBIX 3a7a4, TPEOYIOIMMNX NPUMEHEHUS
3HAHUW MO MoOJeKyasipHOU ¢usuke. OObsicHEHUE
OCHOBHBIX TPHUHIIUMNOB JIEUCTBUS  TEXHUYECKHUX
YCTPOWCTB M TEXHOJOTHYECKHX TPOIIECCOB, TaKUX
KaK: TepMOMETD, O6apomeTp, MOJTy4yeHue
HaHOMAaTepHUaJoB.

OmnpeneneHne ycaoBHW NPUMEHUMOCTH MOJENEH
(du3nyecKux Tea U MPOLEccoB (SBIEHUI): Mozaemnei
raza, >KHJAKOCTH W TBEPAOTO (KPUCTAJUTHYECKOTO)
Tela, WJEAIbHOTO Ta3a. BreimonHeHue y4eOHBIX
3a/IaHW Ha aHAJIM3 TEIJIOBBIX MPOIECCOB (SIBICHHIA)
C HCIOJB30BaHUEM OCHOBHBIX nojioxxeHud MKT u
3aKOHOB MOJIEKYJIIPHOM (U3UKU: CBS3b JaBICHUS
WUJICaIbHOTO Tra3a €O CpEeIHEW KUHETUYECKOH
SHEpPruel TEIUIOBOTO JBWKEHUS W KOHIICHTpaIuen
€ro MOJIEKYN, CBSI3b TEMIIEpaTyphl BEIIECTBA CO
cpeaHed  KUHETMYECKOM  JHEprued  TemioBOro
JBUKEHHS €r0 YacTHI], CBSI3b JABJICHUS HUJCATbHOTO
raza ¢ KOHIIGHTpallMel  MOJEeKyl U  €ero

TeMIIepaTypou, yYpaBHEHUE MeneneeBa—
Knaneiipona.

W3mepenue ynenpHON TEIUIOEMKOCTH —BEIIECTBA,
MIpOBeJICHUE UCCJIETIOBaHUMA 3aBHCHUMOCTEMH

(DM3UYECKUX BEIMYMH U OINBITOB IO IPOBEPKE
MPEAJIOAKEHHON TUIOTE3bI MPU U3YYEHUHU IPOLIECCOB
TeIu1I000MeHa U ainabaTHOTO Tpolecca.

Pemenne pacu€tHbIXx 3amad C SIBHO 33JJaHHOM U
HESBHO  3aJaHHOW  (U3MYECKOW  MOJEIBI0  C
WCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (OpMyT
MOJEKYISIpHON  QU3MKM U TEPMOJWHAMUKHU.
Pemenne  kadecTBEHHBIX  3ajad,  TPeOYIOIIUX
MPUMEHEHHs] 3HAHUW TI0 MOJIEKYISIpHOU (usuke u

TEPMOJUHAMUKE. OObscHEHUE OCHOBHBIX
MIPUHIHIIOB JEHUCTBUS TEXHHUYSCKUX yCeTpo HWCTB H
TCXHOJTOTHYCCKHUX nmponeccos, TaKHuX Kak:

XOJIOJUIBHUK,  KOHAWLUOHEP,  JM3ENbHBIH U
KapOIOpaTOpHBIM  JIBUTATeNH, MapoBas TypOuHa,
IIOJIyUEHUE CBEPXHU3KHX TEMIEpPATyp, YTHIH3ALMs
«TEIUIOBBIX» OTXOJOB C MCIOJIb30BAHUEM TEIIOBOTO

JuKTaHT,
3a4erT,
KOHCIIEKTBHI,
KOHTPOJIbHAS

pabora,
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Hacoca, YTWIM3alMs OHOOPraHMYECKOro TOIUIMBA
JUIS  BBIPA0OTKH «TETUIOBOI» H  DIIEKTPUYCCKON
sHepruu. BeinosHeHne yueOHbIX 3ajaHUi HA aHAINU3
TEIJIOBBIX MPOIECCOB (SBJICHUMN) C HCIOIb30BAHUEM
OoCHOBHbIX  moyioxennii MKT u  3akoHOB
MOJIEKYJIIPHON (PU3UKU U TEPMOJIMHAMUKU: TIEPBBIN
3aKOH TE€PMOJMHAMHKH, 3aKOH COXPAaHEHMs DHEPrUU
B TEIUIOBbIX mpoueccax. HMcnons3oBanue IT-
TEXHOJIOTUH TIpu paboTe C JIOTOJHUTEIbHBIMU
WCTOYHHKAaMHU  WHOpMAIMUM MO  TEeMe, HUX
KPUTHYECKHUM aHAJIN3 U OLICHKA JOCTOBEPHOCTH.

AHalM3 H OILIEHKA TOCJIEACTBUMA HCHOJIb30BAHUS
TEIUIOBBIX JBUTATEIEN M TEIUIOBOIO 3arpsA3HEHUS
OKPYXKAIOLEd Cpelpl C MO3ULUN SKOJOTUYECKOU
0€30MacCHOCTH; MPEACTABIEHUN O pPALUOHAIBHOM
MIPUPOJIOIIOJIL30BAHMU (B TMpoliecce TMOJArOTOBKHU
COOOILIEHNH, BBITIOJIHEHUH TPYIIIOBBIX IPOEKTOB).

Hab6mionenne  CBOWCTB ~ HACHIMIEHHBIX  MApOB,
MPOBEJIEHUE KOCBEHHBIX HU3MEpeHHH abCoNII0THOM
BJIAKHOCTH BO3/yXa, kod(urmenta
ITIOBEPXHOCTHOIO  HaTspKeHus, wMoxayns  FOnra.
Pemienne pacy€THbIXx 3a7a4 C SBHO 3aJaHHOM U
HESBHO 33JaHHOM  (QU3MYECKOM  MOJEIbI0  C
HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (GOpMys
MOJIEKYJISIpHOM ~ (QU3MKM U TEPMOJWHAMUKHU.
Pemenne  kauecTBEHHBIX  3agad,  TPeOyrOIUX
MPUMEHEHHsI 3HAHWUK TI0 MOJIEKYISApHOW (U3UKE U

TEPMOJUHAMHUKE. OOnBscHeHHnEe OCHOBHBIX
IIPUHIHUIIOB CTPOCHUA KHUIKHUX KpucCTalljioB,
IOJIYYCHU A COBPCMCHHBIX MaTrcpuraioB.

OnpeneneHue yCIOBUM NPUMEHUMOCTH MOJENCH
(bMBUYECKUX TEJl W TPOIECCOB (SBJICHUI): MOJCIEH
ra3a, *XUAKOCTU M TBEPAOTO (KPUCTALIIMYECKOIO)
Tena, WJEAIbHOTO Tra3a. BolmomHeHHe yueOHBIX
3aJlaHUi Ha aHAJIU3 TEIUIOBBIX MPOLECCOB (SIBICHUM)
C HCIOJb30BaHUEM OCHOBHBIX noJioxxeHnit MKT u
3aKOHOB MOJICKYJISIPHOM (PU3UKU M TEPMOIUHAMHUKH:
CBSA3b JIaBJICHUS UACATBHOIO ra3a ¢ KOHILIEHTpauuen
MOJIEKYJl M  €ro TeMIepaTypou, YypaBHEHUE
MenneneeBa—Kuaneiipona, MEPBBIN 3aKOH
TepMoauHamMukud.  Pabora B rpymmax — mpu
00CYKJIEHHH BOTIPOCOB MEKIIPEAMETHOTO XapakTepa
(mampumep, mo Teme «TemmooOMeH B KUBOM
IPUPOJIE»)

PA3JIEJI 4. DJIEKTPOANMHAMHUKA

JJleKTpHYecKoe 1moJie

[IpoBeneHuEe KOCBEHHBIX U3MEPEHUN U OMNBITOB I10
MPOBEPKE MPEJI0KEHHON TUIIOTE3Bl NIPU HU3YyUYECHUU
B3auMMOJICHCTBUS 3apsKEHHBIX Ted, 3apsaa
KOHJEHCATOpa, IMOCIEAOBATEIbHOIO  COEAUHEHHUS
KOHJEHCAaTOpOB. Pemenne pacy€THbIX 3a4a4d ¢ SIBHO
3aJJaHHOM M HESIBHO 33aJJaHHON (pU3MUeCKON MOIEIbI0

JIMKTaHT,
3a4éT,
KOHCTIEKTHI,

KOHTPOJIbHAA
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C HCIIOJIb30BAaHHMEM OCHOBHBIX 3aKOHOB U (OpMyIl
NIEKTPOCTATUKK. PeleHne KauecTBEHHBIX 3ajad,
TpeOyIOIIIX IIPUMEHEHHUSI 3HaHUU 1o
AJNIEKTPOCTATHUKE. OObscHeHue OCHOBHBIX
IIPUHLUIIOB JCUCTBUSA TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHUX IIPOLIECCOB, TaKUX KakK:
AJIEKTPOCKOI, 3JEKTPOMETp, 3IEKTPOCTATUYECKAS
3aIluTa, 3a3eMJICHUE AJIEKTPOTIPUOOPOB,
KOHJICHCATOpbl, TeHeparop Ban ge ['paada.
Omnpenenenne YCIOBUNW TNPUMEHUMOCTH MOJEJEH
(GU3NYEeCKUX TEN: TOYEYHBIH 3apsl, OIHOPOIHOE
JJIEKTpUYECcKoe  MoJsie.  BpinonHeHne — yuyeOHBIX
3aJlaHUNl Ha aHalu3 DJJIEKTPUYECKUX MPOILIECCOB
(s1BEHMIA) c HCIIOJIb30BAHUEM OCHOBHBIX
MOJIOKEHUH M 3aKOHOB JJIEKTPOJWHAMUKHU: 3aKOH
COXpPaHEHUs 3JIEKTPUUECKOTO 3apsa, 3akoH KynoHa,
MOTEHIIMATBHOCTh  3JIEKTPOCTaTUYECKOr0  MOJI,
MPUHIMI  CYNEPHO3ULUU DJIEKTPUYECKUX TOJIeH.
Ucnonw3oBanne IT-rexHomorwmii mpu padote ¢
JOTIOTHUTEIbHBIMU UCTOYHUKAMU HHGOpPMaLUU T10
TeMe, WX KpPUTHYECKUH aHajdu3 U  OlIeHKa
JIOCTOBEPHOCTH.

IlocTOSAHHBIN JJIEKTPUYECKHI TOK

[IpoBeaeHue mNpAMBIX HU3MEPEHUM CHIIBI TOKa H
HaIPsDKEHHs, KOCBEHHBIX W3MEPEHHH YAEIBbHOIO
COIIPOTHUBJICHHUS, OJ1C u BHYTPEHHETO
CONPOTHUBIICHUS HCTOYHUKA TOKA, IPOBEICHHE
HCCIe0BaHUN 3aBUCUMOCTEH (PU3NYECKUX BEITMYUH
U OINBITOB IO IPOBEPKE MPEIIOKEHHOW T'MIIOTE3bI
IIPYM U3Yy4CHHUM LIENIEeH MOCTOSHHOIO TOKa. Pemenue
pacu€THBIX 3aJa4 C SBHO 3aJaHHOM M HESIBHO
3aJJaHHOH (prU3HUECKON MOJEIbIO C UCIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJI IOCTOSIHHOTO TOKa.
Pemenne  kauecTBEHHBIX  3a1ad, TPEOYHOIIUX
IIPUMEHEHMS] 3HaHUN U 3aKOHOB IIOCTOSIHHOTO TOKA.
OObsicHEeHHE OCHOBHBIX IPUHLUIOB  JIeHCTBUSA
TEXHUUYECKUX YCTPOMCTB, TAKUX KaK: aMIIepMETp,
BOJBTMETP, PEOCTaT, CUYETUYHUK DIEKTPUUECKON
sHepruu. BeinoaHeHue yueOHBIX 3aaHU Ha aHAIN3
IEKTPUUYECKUX IIPOLIECCOB (s1BIICHMIA) c
HCII0JIb30BAHUEM OCHOBHBIX IIOJIOXKEHUM U 3aKOHOB
IEKTPOJAMHAMUKH: 3aKOHbI OMa NI ydacTKa Lenu
U JUId 3aMKHYTOM DIIEKTPUYECKOW LEnu, 3aKOH
Jlxoyns—Jlenna. PaGora B rpymmax  IpH
00CYX/IeHIH BOIIPOCOB MEXIPEIMETHOTO XapaKkTepa
(HampumMep, Mo TeMme «DIEKTPUYECKHUE SIBICHUS B
IPUPOIE»)

Toxm B pasimuHbix cpeaax IIposenenue

KOCBCHHBIX H3MCpCHHI>i nu HCCIeI0BaHUMN
3aBHCHUMOCTEN MCKOY (I)I/ISI/I‘-ICCKI/IMI/I BCIIMYMHaAMU
npu HU3YUYCHHUU mponeccoB MMPOTCKAHU A

QJICKTPUYCCKOTI'O TOKa B MCTAJIIAX, JJICKTPOJIHUTAX U

pabora,

TCCT
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IIOJIYIIPOBOIHUKAX.
Pemienne pacy€THpIXx 3ama4 C SBHO 3aJaHHOM M
HESBHO  33JaHHOW  (U3MYECKOM  MOJENBI0  C
HCIIOJIb30BAHUEM 3aKOHOMEPHOCTEM IOCTOSIHHOIO
TOKa B Pa3jIMYHBIX cpelax. PeleHne KaueCTBEHHbBIX
3a/a4, TPeOYIOMUX TMPUMEHEHHUs 3aKOHOMEPHOCTEH
MOCTOSSHHOTO ~ TOKa B pa3IM4HBIX  Cpelax.
OObsicHEHWE OCHOBHBIX TMPHUHIIUIIOB  JCHCTBHS
TEXHUYECKUX YCTPOUCTB, TAKUX KaK: ra3opa3psiHble
JIaMIIbI, JIEKTPOHHO-Ty4eBast TpyOKa,
MOJIYIIPOBOAHUKOBBIE TIPUOOPHI: U0, TPAH3UCTOP,
(dhoToaMO, CBETOIMO/T; TAIbBAaHUKA, paUHUPOBAHNE

MEJIH, BEITIJIABKA ATIOMHWHUS, 3JIEKTPOHHAS
MHKPOCKOTIHS

MarautHoe mojge  [IpoBeneHne  KOCBEHHBIX
U3MEpPEHUI CHJTBI Awmriepa, MPOBEJICHUE

WCCTIEI0OBAHUSI 3aBUCUMOCTEN MEXIy (U3HUYECKUMU
BEJIMYMHAMH M OTIBITOB TIO0 TIPOBEPKE MPEIT0KEHHOM
TUTIOTE3bl TMPU HW3YYCHHH JEUCTBHUS TIOCTOSHHOTO
MarHuta Ha paMKy C TOKOM, B3aWMOJICHCTBUSA
MPOBOJIHMKA C MarHUTHBIM TosieM. OmpejaeneHue
YCJIIOBUH MPUMEHHMOCTH MOJIETTH  OJHOPOJIHOTO
MarHutHoro Tmons.  OmpeneneHue  HampaBiIeHUS
WHAYKIIMM MarHUTHOTO TOJISI MPOBOJHUKA C TOKOM,
cunel  Amnepa wu cuiabl  Jlopenma. Pemienne
pacu€THBIX 3aJa4 C SBHO 3aJJaHHOM W HEABHO
3aIaHHON (PU3UYECKON MOJICTBIO C HCIIOIh30BAaHUEM
OCHOBHBIX 3aKOHOB M (opMyll TI0 TeMe «MarHuTHoe
mosie». PenieHne kaueCcTBEHHBIX 3a/ad, TPEOYIOIMHX
MPUMEHEHUS 3HAHUU N0 TeMe «MarHuTHOE MOJIey.
OObsicHEHHE OCHOBHBIX IPHUHIUIOB  JACHCTBUS
TEeXHUYECKUX  YCTPOHUCTB W  TEXHOJIOTMYECKHX
MPOIECCOB, TaKUX KakK: MPUMEHEHUE IOCTOSHHBIX
MAarHuTOB, 3JICKTPOMArHuTOB, TECTEP-MYJIbTH- METP,
3JIEKTPOJIBUTATENh SIko6u, YCKOPUTEHU
3JIEMEHTapPHBIX YACTHII

JuiekTpoMarHuTHasi  uHAyKnus  llposenenue
HCCeA0BaHUS 3aBUCUMOCTEH (DU3NYCCKUX BEIMYUH
U OMBITOB MO MPOBEPKE MPEIIOKEHHON THIOTE3bI
pd  WU3YyYEHUU  SBIEHUSA  BJIEKTPOMArHUTHOU
MHAyKOUU. Pemienue pacu€rHbIX 3agad C  SBHO
3aJJaHHOM M HESIBHO 33aJJaHHON (pU3MUecKOl MOIEIbI0
C UCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB M (hOPMYI 10
TeMe «OIEeKTPOMAarHuTHas WHAYKUUs». Pemienue
KaueCTBEHHBIX 3a/1ay, TPeOYIOMMX MPUMEHEHHUS
3HAaHUU N0 Teme «DJIEKTPOMATrHUTHAs HHIYKLHS.
OObsicHEHHE OCHOBHBIX TMPUHIUIIOB  JEHCTBUS
TEXHUYECKUX  YCTPOMCTB U  TEXHOJOTHMYECKUX
MpOILIECCOB, TaKUX Kak: HWHIYKIUOHHAs TI€4b,
COJICHOW[, 3allldTa OT DJJIEKTPU3ALMH Tell Mpu
IBIOKEHHH B MAarHuTHOM Imojie 3emud. Pabora B
rpynmnax pu 00CYyKJIeHUU BOIIPOCOB
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MEXIPEIMETHOIO XapakTepa (Halmpumep, MO TeMme
«DJIEKTPOMAarHUTHBIE IBJIEHUS B IPUPOJIEN)

PA3JIEJI 5. KOJIEBAHMA 1 BOJIHBI

MexaHnnyeckue KoJIe0aHus [IpoBenenue JIukraHT,
KOCBEHHBIX U3MEPEHMUI, HCCIIEI0BAHNUS S
3aBUCUMOCTEN MEX]y (PU3NYECKUMH BEIMUYMHAMHU U ’
OIIBITOB II0 MPOBEPKE MPEIIOKEHHON TUITOTE3BI IIPU KOHCIIEKTBI,
U3Y4YEHUU KOJICOAHUNW HUTAHOTO M NPYKUHHOIO

KOHTPOJIbHAS
MasTHUKOB,  BBIHY)KJIEHHBIX U 3aTyXamollUX
MEXaHUYeCKUX Kojebanuii. OmnpenercHue ycaoBUM pabora,

MIPUMEHUMOCTH MOJEIIA MaTEeMaTHYECKOTO MasiTHUKA
W WJIeATHHOTO TIPYKUHHOTO MasTHUKA. Pemenue
pacy€THBIX 3aJay C SIBHO 3a/laHHOM U HESBHO
3aIaHHOM (PU3UYECKON MOJIETBIO C HCIIOIh30BAHUEM
OCHOBHBIX 3aKOHOB W  (Qopmynr 10  Teme
«MexaHndecKue KOJICOaHH. Pemenne
KaueCTBEHHBIX 3a7a4, TPEOYIIMMNX MPUMEHECHHUS
3HAaHUH TI0 TeMe «MeXaHudecKue KoJIeOaHUs.
OObsicHEHHEe OCHOBHBIX MPUHIIAIIOB  JACHCTBUS
TEXHUYECKUX YCTPOMCTB, TaKMX KaK: METPOHOM,
Yachl, KayelW, MY3bIKAIbHBIE  HHCTPYMEHTHI,
cericmorpad. Hcmosnb3oBanue IT-TexHonmoruii mpu
pabore ¢  JOTOJHUTEIBHBIMH  HMCTOYHHUKAMH
nHpOpMaIUU TIO TEeMe, X KPUTHYCCKUN aHAIIU3 U
oleHKa jJocTtoBepHOCTH [IpoBefeHME KOCBEHHBIX
U3MEpEHH | HUCCIEIOBAHUS  3aBHCHUMOCTEN
(br3UIeCKUX BEIIUYUH npu W3Y4YCHUU
AIEKTPOMAarHUTHBIX KoJIeOaHu u eneu
MepeMEHHOTO TOoKa. PemieHne pacuéTHBIX 3amad ¢
SIBHO 3aJJaHHOM W HESIBHO 3aJaHHON (DHU3MYECKOI
MOJENBI0 C HCIOJIB30BAaHUEM OCHOBHBIX 3aKOHOB U
dhopmyr o TeMe «IINEKTPOMArHUTHBIC KOJICOAHUS.
Pemienne  kayecTBEHHBIX  3a7a4,  TPeOYHOIIMX
MIPUMEHEHHMsI 3HAHUH MO0 TeMe «DJEKTPOMArHUTHHIC
KOJIeOaHMs. CpaBHeHue MeXaHUYECKUX u
ANIEKTPOMArHAUTHBIX KOJIEOaHHUH. OObscHeHne
OCHOBHBIX TPHHIIUIIOB JICWCTBUS  TEXHUYECKHUX
YCTPOMCTB, TaKuUX Kak: OIIEKTPUUYECKHI 3BOHOK,

TECT

reHepaTop MIEPEMEHHOTO TOKa, JUHUH
ANIeKTpomepeaay. Omnpenenenue yCIOBHI
MIPUMEHUMOCTHU MOJIEJH UJeabHOTO

Koye0aTeNbHOr0 KOHTypa. AHalU3 U OLEHKa
MOCJIE/ICTBUI MCHOJIB30BAHUS PA3IMUHBIX CHOCOOOB
MPOU3BOJICTBA  DJIEKTPO’HEPTMU  C  TO3ULUH
HKOJIOTUYECKON 0€30MacHOCTH; MNPeACTaBIEHUN O
palMoHaIBbHOM IPHUPOJOIOIB30BaHUU (B Ipoliecce
MOJITOTOBKM COOOIEHHH, BBIMOJHEHUH T'PYNIOBBIX
MIPOEKTOB)

MexaHu4yeckne ¥ 3JeKTPOMATHUTHbIE BOJIHBI
CpaBHEHHE MEXaHHYECKUX U 3JIEKTPOMArHUTHBIX
BosH. Ormpenenenue  yclOBUM  NPUMEHUMOCTH
MOJIEIM ~ TapMOHMYECKOM  BonHbL.  Pemienue
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KaueCTBEHHBIX 3a/ad, TPEeOYIOMMX MPUMEHEHHS
3HAHUI o TEME «MexaHHn4eCcKHue u
3JEKTPOMArHUTHBIE BOJHBI. M3ydueHue mnapameTpoB
3ByKOBOM BOJHBL. M3ydyeHue pacnpocTpaHeHUs
3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
OObsicHEeHHEe OCHOBHBIX IPUHIHUIOB  JACHCTBUS
TEXHUYECKUX  YCTPOHUCTB U  TEXHOJIOTHYECKUX
MPOIIECCOB, TAKUX KAK: MY3bIKAJIbHbIE HHCTPYMEHTHI,
pamap, paguONpPUEMHHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-nieup, ynbpTpa3ByKoBas JHArHOCTHKA
B TexHuke u wMeaunuHe. Mcmonp3oanme IT-
TEXHOJIOTUH Tpu paboTe ¢ JOTOJHUTEIHLHBIMHU
WCTOYHUKAaMHU  WHMOpPMAIMM 1O  TeMe, HUX
KPUTUYECKHI aHAJIN3 W OLEHKAa JIOCTOBEPHOCTH.
AHanu3 W OLEHKa TMOCIEACTBUH IIYyMOBOIO H
AJIEKTPOMArHUTHOTO  3arpsi3HEHUST  OKPYKAroIIen
Cpelnbl C TO3UIMH HSKOJOTUYECKOW Oe30I1acCHOCTH;
npeActaBieHnii  CpaBHEHHE  MEXaHUYECKUX U
AIEKTPOMArHUTHBIX BOJIH. OmpenesieHue yCIOBUH
MPUMEHUMOCTH MOJICIM TaPMOHUYECKOW BOJIHBI.
Pemenne  xadecTBEHHBIX  3a7ad4,  TpeOyrOmMMX
NPUMEHEHHUS] 3HAaHUU 10 TeMe «MeXaHWu4ecKue u
AJIEKTPOMAarHUTHBIE BOJIHBI). M3ydueHue mapameTpoB
3BYKOBOMl BOJIHBL. M3ydeHue pacrpocTpaHECHHUS
3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.
OObsicHEHHEe OCHOBHBIX TIPHUHIIUAIIOB  JACHCTBUS
TEeXHUYECKUX  YCTPOHUCTB W  TEXHOJOTHYECKHX
MPOIECCOB, TAKUX KaK: MY3bIKAJIbHbIE HHCTPYMEHTHI,
pamap, paguoNpUEMHHUK, TEJIEBHU30p, AHTEHHA,
tenedon, CBY-neus, ynpTpa3ByKoBas AUMArHOCTUKA
B Texuuke u MemunuHe. MHMcoonwn3oBanme IT-
TEXHOJIOTUH Tpu paboTe ¢ JOTOJHUTEIHHBIMHU
WCTOYHMKaMH  WHMOpMAIMKM MO0  TeMe, HX
KpPUTHYECKUI aHAJIU3 W OlIEHKa JIOCTOBEPHOCTH.
AHaM3 W OIlEHKa TOCJIEACTBUA IIyMOBOIO U
ANIEKTPOMArHUTHOIO  3arpsA3HEHUs]  OKpYXKarolen
Cpenbl C TMO3UIMH HSKOJOTHYECKOH Oe30I11acHOCTH;
MpEICTaBICHUN

Ontuka HaOmogeHue  ONTHYECKUX — SBJICHHH,
MPOBEJICHUE KOCBEHHBIX M3MEPEHUH, MCCICTOBAHUS
3aBUCUMOCTEH (PU3UYECKUX BEJIMYMH M OIBITOB TIO
MPOBEPKE MPEIIOKEHHON TUIOTE3bl NMPU H3YyUYECHUH
SIBJICHUM MPEJOMIICHHMs] CBETa Ha TpaHMIIE pas3jena
JBYX Cpel, MpeloOMJICHHs CBeTa B cobuparomei u
pacceuBaroNIeil JIMH3aX, BOJHOBBIX CBOWCTB CBETA.
Pemenue pacy€THbIX 3ama4 C SBHO 3aJaHHOM M
HESIBHO  33JlaHHOW  (U3MYECKOM  MOJENnplo ¢
MCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (POpPMYIN IO
teme «OnTnka». PemeHne KadecTBEHHBIX 3ajad,
TpeOyIOIMX TPUMEHEHUs 3HAHUKW 10  TeMe
«Ontuka». IlocTpoeHne u pacuér u300paxkeHuil,
CO3/IaBAEMbIX IJIOCKUM 3€pKaJlOM, TOHKOW JIMH30M.
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TOHKOM JIMH3BI; TPaHHMIL PUMEHUMOCTH
reOMETPUYECKON ONITUKH.
OOmbsicHeHue ocobeHHoCTeH POTEKAHUS

ONITUYECKUX SIBICHUI: HHTEepPepeHInH, AU(paKIu,
JMCIIEPCUH, TIOJHOTO BHYTPEHHETO OTPa’KCHHUS.
OObsicHEeHHEe OCHOBHBIX TPHUHIUIOB  JACHCTBUS
TEXHUYECKUX  YCTPOHCTB W  TEXHOJIOTUYECKHX
MPOIECCOB, TAaKWX KaK: OYKH, JIyNa, IEPHCKOII,
¢doroamnmapar, MUKPOCKOII, IPOCKIIMOHHBIN amnmapar,
MIPOCBETIICHHNE  ONTHKH, BOJOKOHHAs  ONTHKAa,
mudpakuvoHHas pewmérka. Pabota B rpymnmax npu
00CYX/IEHIH BOTIPOCOB MEKIPEIMETHOTO XapaKTepa
(mampumep, 1o Teme «CBETOBbIE SBIEHUS B
TIPUPOJIEN)

PA3JIEJI 6. OCHOBBI CITIEIITUAJIbHOW TEOPUU OTHOCUTEJIbBHOCTU

OcHoBbl CTO IIpoBeneHrne KOCBEHHBIX U3MEPEHHIT
MMITYJIbCa U DHEPTUM PEISITUBUCTCKUX YacTuIl (110
doTtorpadusiMm  TPEKOB 3apsDKCHHBIX YacTHI[ B
MarHUTHOM I0JIe). AHAJIU3 U ONUCAaHUE (PU3HMUECKUX
SIBJICHUI c HCII0JIb30BaHUEM MOCTYJIaTOB
CIIeIUaJIbHOM TEOPUH OTHOCHUTEIBHOCTH.
OObsicHEHHEe OCHOBHBIX TPHUHIIUAIOB  JACHCTBUS
TEXHUYECKUX YCTPOMCTB, TAaKMX KaK: CIyTHUKOBBIC
MPUEMHUKH, YCKOPUTEIH 3aPsHKCHHBIX YaCTHII

JIMKTaHT,
3a4€rT,

KOHCIICKTHI

PA3JIEJI 7. KBAHTOBAS ®U3UKA

Kopnyckyasipao-BosiHoOBOM ayaau3Mm [Iposenenue
KOCBEHHBIX U3MepeHuil, U CCIIEIOBAHUS
3aBUCHUMOCTEH Mexay (U3N4ecKUMH BeIMYMHAMHU
npu u3ydeHuu siBiieHust potoddpdexra. OObsIcCHEHHE
OCHOBHBIX TMPUHIMUIOB JEHCTBUS TEXHUYECKUX
YCTPOICTB, TAKMX KaK: CIEKTPOMETP, (POTOIIEMEHT,
($hOoTOIATUMK, TYHHEJNBbHBIH MHKPOCKOI, COJIHEYHAS
Oarapesi, cBeronuoa. Pemienue pacu€THBIX 3agad C
SBHO 3a/laHHON M HESIBHO 3aJlaHHOW (QHU3NYECKOU
MOJENBI0 C HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dopmyn no teme «KBaHTOBbIE siBiieHUs». PemieHue
KaueCTBEHHBIX 3a/la4y, TpeOyIoIMUX MPUMEHEHHS
3HaHMii 1Mo  Teme  «KBaHTOBbIE — SIBICHUS.
Omnpenenenre yclIOBUW NPUMEHUMOCTH KBaHTOBOI
MOJIeIM CBeTa. AHaJIM3 KBAHTOBBIX IIPOLIECCOB C
WCIOJIb30BAaHMEM  ypaBHEHHS  OWHINTEHHA IS
doTorddexra, MPUHIMIIA COOTHOUIEHUI
HeonpenenéHHocTH ['eizenbepra. Mcnonb3oBaHue
IT-rexHosmoruit mpu paboTe € JIOMOJHUTETHLHBIMHU
UCTOYHUKaMU  HHPOpMAIUM 1O  TeMe, UX
KPUTHYECKHI aHAJIN3 U OLIEHKA JJOCTOBEPHOCTH

®uzuka aroma  HaOmiogenwe — JIHHEHUYATHIX
ciekTpoB. OOBSICHEHHE OCHOBHBIX IPHUHLUIIOB
JNEUCTBUS TEXHUYECKHX YCTPOMCTB, TaKMX Kak:
CIIEKTPOCKON,  Jla3ep, KBAaHTOBBIM  KOMIBIOTED.

JIMKTaHT,
3a4érT,
KOHCIICKTHI,
KOHTPOJIbHAS
pabora,

TCCT
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aroma Pesepdopaa. AHanu3 KBaHTOBBIX MPOLIECCOB
Ha OCHOBE IIEPBOrO W BTOpPOro IocryaaToB bopa
[IpoBeneHne u3MepeHHl pajnOAKTUBHOTO (hoHA C
HCIOJIb30BAHUEM  JI03MMETpa M MCCIEJ0BaHUE
TpeKOB 4YacTuil (M0 TOTOBBIM (oTorpadusm).
OObsicHEeHHEe OCHOBHBIX TPHUHIUIOB  JACHCTBUS
TEXHUYECKUX  YCTPOHUCTB U  TEXHOJIOTHYECKUX
IpPOLIECCOB,  TakuMX Kak: JO3UMETp, Kamepa
BwibcoHna, sAnepHBIi  peakTop, TEPMOSICPHBIN
peaktop, aromMHas OoM0a, MarHUTHO-PE30HAHCHAs
ToMoTrpadus. Onpenenenue YCIIOBUIM
MPUMEHUMOCTH MOJEJIM aTOMHOTO fA1pa. AHaINU3 U
OMMCAHUE SIIEPHBIX PEAKIHUN C HUCHOJIb30BAHUEM
MOHATHM MaccOBOE YHUCIO M 3apsij sjipa, SHEPrHs
CBSI3M $1/1pa, 3aKOHOB COXpaHEHUS 3apsija, MacCOBOTO
YuCia WU DHEPTUU B SJAEPHBIX PEAKIMIX, 3aKOHA
paAMoOaKTUBHOTO pacmaja. AHalM3 U OlIEHKa
BIIUSTHUS PAJMOAKTUBHOCTH HA JKMBBIE OPTaHU3MBI, a
TaKKe IMOCIEICTBUI Pa3BUTHS AJIEPHOU DHEPTETUKH
c (06371007051 AKOJIOTHYECKOM 0€30ITacHOCTH;
MIpe/ICTaBICHUI 0 palMOHAIFHOM
MIPUPOJIOIOJIB30BaHUU (B TMpoliecce MOJArOTOBKH
COOOITEHUH, BBITIOJTHEHHUS TPYITOBBIX MPOCKTORB)

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUNHN U ACTPOOU3NKHN

JJleMeHTbI aCTPOPU3UKH YUacTHE B JUCKYCCUH O
pOJM aCTPOHOMHUHU B COBPEMEHHOUN KapTHHE MHpa, B
MPAKTUYECKOMN eI TeILHOCTH YeJI0BeKa u
JaTbHEHIIIEM HAay4HO-TEXHUYECKOM  Pa3BUTHH.
[ToaroroBka cOOOIMIEHW O METOJdAX IOJyYEHUS
HAay4YHBIX ACTPOHOMMYECKHX 3HAHUM, OTKPBITUSIX B
COBPEMEHHOU aACTPOHOMMUH. [Ipumenenue
OCHOBOITOJIAraloOlMX ACTPOHOMUYECKUX MOHSITHH,
3aKOHOB W TEOPUH Uil aHainu3a W OOBICHECHUS
(hM3UYECKUX TPOIIECCOB, MPOMCXOIAIIMX B 3BE3/AX,
B 3BE3HBIX CUCTEMaX, B MEXKIaJlaKTUUYECKON cpele,
IBIDKEHUS HEOECHBIX TeJ, DJBOJIOLIMKA 3BE3N U
Bcenennoii. IlpoBeneHne HaOMIOACHHUA 3BE3IHOTO
Heba HEBOOPYKEHHBIM TIJ1a30M C HCIHOJIB30BaHUEM
KOMITBIOTEPHBIX TMPUIJIOKEHUM Il ONpeesICHUs
MOJIOKEHHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJIyLIapus
u spkue 3BE3Abl. [lpoBenenue HaOmOAEHUI B
TeneckoIn JIyHbI, TUIAHET, TYMAHHOCTEN U 3BE3IHBIX
CKOILICHHUI

3a4érT,
KOHCIICKTHI,

TECT
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