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

VYuebnas nucuumuinnaa I1]1.02. dusnka pa3paboraHa Ha OCHOBE TpeOOBaHUIA,
cootBeTcTBytomux ®I'OC COO, ®I'OC CIIO no cnenuansuoctu CIIO 09.02. 07
Hnugopmayuonnvie cucmemvl u npocpammupoéanue W TIOJOXKEHUH (denepanbHON
OCHOBHOU ob61eo0pasoBarenbHoit mporpamMmmbl COO (nanee — ®OIT COO), a takxke ¢
ydeToM nojydaemoit cnenuanbaoctu CIIO.

B cootBerctBHM ¢ ®T'OC COO yueOHas aucuumivnaa [1J].02. dusrka 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 aucuumaunbl «I171.02. duzukay» Ha ypoBHE CPEIHETO OOIIETr0o
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 HAy4YHOM METOJEe IMO3HaHuid U (HOpMUpPOBaHUE
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 SIBJICHUSA C HCIIOJIH30BaHUEM q)HSHqCCKI/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
JESTENFHOCTH, CBSI3aHHBIX C (DU3MKOMW, TIOATOTOBKA K JadbHEHIIEeMy 00Y4CHHIO B 3TOM
HarpaBJICHUH.

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

— TpHOOpeTeHHe CHUCTEMBI 3HAaHWKW 00 o0mmX (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 W JUIS TPUHATHS TPAKTHYCCKUX pPEIICHUH 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 YKCJIE 3a]]a4 HH)KEHEPHOTO XapaKkTepa;

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

— OBJIQJICHUE METOJAMU CaMOCTOSATEILHOTO TIAHUPOBAHUS M TIPOBEICHUS (PU3NIECKUX
OKCIIEPUMEHTOB,  aHaJIW3a W  UHTEpHpeTanud  uHOpManuu,  OmpeneleHUs
JOCTOBEPHOCTH MOJIYYEHHOTO PE3yJIbTaTa;

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



B paMmkax ocBOeGHHsI TPOrpaMMbl YYeOHON JUCHUIUIMHBI Yy OOYydYarOIIUXCs
dbopMUpyIOTCS 001IMe KOMIIETeHINH

Kon HaumeHoBaHue 001X KOMIETEHIUI
OK'1 Brei6upath crnocoObl peleHus 3aaad npodeccuoHanbHON e TeNbHOCTH,
MPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM
OK 2 Hcnonb3oBaTh  COBpEMEHHBIE  CPEACTBA  IIOMCKA, AaHaIM3a U
uHTEepnpeTanuu uHbopMaluu W HHGOPMAIMOHHBIE TEXHOJOTUU IS
BBITIOJIHEHUS 3a1a4 MPO(HECCUOHAIBHON IESITEIIbHOCTH
OK 3 [InanupoBaTh U peaqnu30BbIBATh COOCTBEHHOE MPO(ECCHOHATBHOE U
JMYHOCTHOE PAa3BUTHUE MPEANPUHUMATENBCKYIO JIEITETbHOCTh B
npodeccroHaabHOM cepe, UCT0Ib30BaTh 3HAHUS 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 FrapMOHHU3AIMU MEKHALIMOHAJIBHBIX U
MEKPETUTHO3HBIX OTHOIIEHUM, TPUMEHSTh CTaH1apThI
AHTUKOPPYHIIMOHHOTO MTOBEICHUS
OK 7 CopneiicTBOBaTh COXPaHEHUIO OKPYKAIOIIEH Cpebl,
pecypcocOepexeHIo, MPUMEHITh 3HaHUs 00 U3BMEHEHUH KJIMMATa,
IMPUHITUIIBI OEPEKIIMBOTO TTPOU3BOICTBA, Y (HEKTUBHO NEHCTBOBATH B
Ype3BbIYaHBIX CUTYAIUSX
OK 8 Hcnons3oBaTh cpeactBa (U3HUYECKOH KYJIBTYPHl ISl COXpAaHCHUS U
YKpEIUIeHUs 37I0pOBbs B Mpoliecce MpodecCHOHANBHON ASSTEIbHOCTH U
NoJI/IeP>KaHusl HEOOXOAMMOT0 YPOBHS (DU3UYECKOM MOATOTOBICHHOCTH
OK 9 [Tonp3oBaThCs MpodeccHoHanbHON TOKYMEHTAIMeH Ha
rOCyJIapCTBEHHOM Y MHOCTPAHHOM SI3bIKaX.

1 MPo(ecCHOHATbHbIE KOMIIETEHIIMH:

Koa HanmMeHoBaHMe BH/IOB JIeATEJILHOCTH 1 MPO¢eCCHOHATBHBIX KOMIIeTeHIIHii
B/ 11 | Pa3paboTka, aAIMUHUCTPUPOBAHWE U 3aIIUTa 0a3 JaHHBIX
[1K11.1 | OcymecTBusTh cO0p, 00pabOTKy M aHAMH3 WH(MDOPMAITUH TS
IPOCKTUPOBAHMS 0a3 TaHHBIX

Komnerenuuu, cpopMupoBaHHbie O0yYaIOUIUMHUCS TPU H3YYCHUU JAUCHUTLIIAHBI
oOmeoopazoBarenbHoro nukia I1J.02. ®dwuszuka, yriayOnsitoTCs M paclIUPSIOTCS B
MpoIeccCe H3YyYEHHsS] JUCHUMUIUIMH OOIEryMaHUTApHOTO, O0HIenpopecCuOHaTIBLHOTO
LMKJIA, a TAKXKE OTACJIbHBIX AUCHUILUIMH npodeccuoHanbHbix Moayieit OITOII CIIO.
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PesynbTaTamu oOCBOEHHsSI TporpaMMbl y4€OHOW JUCIHUIUIMHBI OO0 Y4arOI[UMUCS
SIBJISIFOTCA :
JIMYHOCTHBIE Pe3YIbTATHI

I'pasxicoanckoe éocnumanue:
— c(OopMUPOBAHHOCTh TPAKIAHCKOH TO3UIMU OOYYAIOIIETOCsS KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTRA;
—  TPUHATHE  TPAJUIHUOHHBIX  OOIICYEIIOBEYECKUX  TYMAHHCTHYECKHX U
JEMOKPATHYECKUX IIEHHOCTEH;
— TOTOBHOCTh BECTH COBMECTHYIO JICSITCIILHOCTh B HWHTEpPEcax TIPaKIaHCKOTO
oOliecTBa, ydacTBOBaTh B CaMOYNpPaBJIECHWU B IIKOJIE U JETCKO-FOHOIIECKHUX
OpraHU3aInsiX;
— yYMEHHUE B3aUMOJICHCTBOBATh C COIMAILHBIMU WHCTHUTYTaMH B COOTBETCTBHHM C HMX
(GYHKIIUSAMH U Ha3HAYCHHUEM;
— FOTOBHOCTb K TYMaHUTAPHOHN M BOJIOHTEPCKOM JIEITEIILHOCTH.

Ilampuomuueckoe éocnumanue:
— c(hopMUPOBAHHOCTh POCCUMCKON IpakIaHCKOW MICHTUYHOCTH, NaTPUOTHU3MA,;
— IIEHHOCTHOE OTHOIICHUE K TOCYJapCTBEHHBIM CHMBOJIaM; TOCTIKEHUsM Poccuu B
(bU3HKE U TEXHUKE.

/Jlyxoeno-npascmeennoe gocnumanue:
— ¢(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, 3TUYECKOTO MTOBEACHMUS;
— CIIOCOOHOCTh OIIEHMWBATh CHUTYallMI0O M TPUHUMATh OCO3HAHHBIE PEIIEHUS,
OPUEHTUPYACh HAa MOpPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM 4HCIIE B
JESTENBHOCTH YUEHOTO;
— OCO3HAHUE JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OYIYILIETO.

Icmemuueckoe eocnumanue:
— DJCTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYas OSCTETUKY HAYYHOTO TBOPYECTBA,
npucymero Gu3nIecKon HayKe.

Tpyoosoe socnumanue:
— WHTEpeC K pa3iIuuHbIM cepaM mpodecCHOHATBHON AESTEIBHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3UKON M TEXHUKOH, YMEHHE COBEpPIIATh OCO3HAHHBIN BBHIOOP Oyymen
npodeccun u peaaTnu3oBbIBaTH COOCTBEHHBIC KU3HCHHBIC TITAHBL;
— FOTOBHOCTb M CTIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001aCTH (PUBUKHU
Ha NPOTSHKEHUH BCEU JKU3HMU.

JKonozuueckoe eocnumanue:
— ¢c(hOopMUPOBAHHOCTH IKOJIOTHYECKON KYJIBTYPHI, OCO3HAHUE TI00aTBLHOTO XapakTepa
AKOJIOTUYECKUX TPOOIIEM;
— IUTAHUPOBAHUE M OCYIIECCTBICHUE JICMCTBUM B OKPYKAIOIIEH Cpele Ha OCHOBE
3HAHUS LEJIEd YCTOWYNBOTO PAa3BUTHS YEJIOBEUECTBA;
— paciuMpeHue OIbITa JEATEIPHOCTA JKOJIOTHYECKOW HAIMPaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUM 110 (PUBHKE.

Ilennocmu nayunozo no3nanus:
— ¢c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3HIECKON HAYKH;



— OCO3HaHHE IICHHOCTH HAYYHOU NEATeTbHOCTH, TOTOBHOCTH B TPOIECCE H3yUCHHS
GU3MKM  OCYIIECTBISATH  NPOEKTHYI0 U HCCIENOBATENBCKYIO  JIEATEIBHOCTH
WHIUBUIYATLHO U B TPYTIIIE.

B mporecce OOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IPOTPAMMBI
cpeaHero oOmiero oOpa3oBaHus MO (QuU3MKE y OOY4YarONIUXCS COBEPIICHCTBYETCS
IMOYUOHANBHYILL UHMeEIeKM, TIPEINONATralonii chOPMUPOBAHHOCTD:

— CAMOCO3HAHUs, BKIIOYAIONIETO CIOCOOHOCTh MOHUMATh CBOE SMOIMOHATBHOE
COCTOSIHWE, BUJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHOHN AMOIMOHAILHOUN Cephl, ObITH
YBEPEHHBIM B ce0€;

—  camope2yiupo8aHusi, BKIIOUYAIOIIETO CaMOKOHTPOJb, yMEHHE MPHUHUMATH
OTBETCTBEHHOCTH 3a CBOE TIOBEJICHHUE, CITOCOOHOCTh aIalITUPOBATHCS K SMOITMOHAIBHBIM
U3MCHCHHSIM U TIPOSIBIISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

— BHYmMpeHHel Momusayuu, BKIIOYAIONIEH CTpeMIIeHHe K JOCTH)KCHUIO LEIH U
yClexy, ONTHMHU3M, WHHUIIMATUBHOCTb, YMCHHUE JIEHCTBOBAaTh, WCXOJASl W3 CBOUX
BO3MO>XHOCTEH;

— 9mMnamuu, BKIIOYAMOMIEH CIIOCOOHOCTh MOHUMATh dMOIIMOHAIIBHOE COCTOSIHUE
JPYTHX, YYUTHIBATh €T0 MPU OCYIISCTBICHUU OOIICHUS, CIIOCOOHOCTh K COYYBCTBHUIO U
COIIEPEIKNBAHUIO;

— COYUAILHBIX HABLIKOG, BKIIOYAIOIINX CIIOCOOHOCTH BHICTPAUBATH OTHOIICHUS C
JAPYTHEMH JIFOJIBMH, 3a00TUTHCS, IPOSIBIISITH MHTEPEC U pa3peiiaTb KOHQIUKTHI.

MeTanpeaMeTHbIE Pe3VJIbTAThI

YHuBepcajibHbIe MO3HABATEJIbHbIE 1eUCTBUS

ba3zoevie nocuueckue oeiicmeun:

—  CaMOCTOSITeTbHO  (OopMyIMpOBaTH W aKTyallM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

— ONpeAeNiiaTh IeNH JIeATCIIbHOCTH, 3aJlaBaTh MapaMeTphl W KPUTEPUU HX
JIOCTHIKEHMUS,

— BBISBJISATH 3aKOHOMEPHOCTH U MMPOTUBOPEYHS B pacCCMaTPUBAEMBIX SBJICHUSX;

— paspabaTbIBaTh IUIAH PEIICHHS MPOOJEeMBI C Y4ETOM aHajau3a HMEIOITUXCS
MaTepHUaIbHbIX U HEMaTEpUAIbHBIX PECYPCOB;

— BHOCHUTb KOPPEKTHBBI B JESITEIBHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJILTATOB
1IeJISIM, OIIEHUBATh PUCKH MOCJIECACTBUM AEATCIHHOCTH;

— KOOPJIMHUPOBATH M BBITIOJIHATH PA0OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;

— pa3BUBATh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3zoevle uccineooseamenvckue oelicmeus.

— BJIaJETh HAYYHOW TEPMHMHOJIOTUEH, KIIOUEBBIMU TOHSTHSMH M METOJAAMHU
buznuecKon HAYyKH;

— BJIQJICTh HABBIKAMHM y4€OHO-HCCIIE0BATEILCKON M MPOCKTHOM AEATEIHPHOCTH B
obsactu (U3HUKK; CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY ITOHMCKY
METOJIOB pemieHusl 3adad (U3NUYECKOTO COJCpKAHMS, TPUMEHECHHUIO Pa3IUYHbBIX
METOJOB ITIO3HAHUS;



— BIAJETh BHUJAMH JI€ATEIBHOCTH IO TMOJYYEHHUIO HOBOIO 3HAHUS, €ro
MHTEpIpeTalny, TpeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3INYHBIX YUCOHBIX CUTYAIUAX,
B TOM YHCJI€ IPHU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTU (DU3UKH;

— BBIABIATH NPUYMHHO-CICJICTBEHHBIC CBSI3M M aKTyaJlM3UpPOBAaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ pEIICHUs, HaXOAUTh apryMEHTHI ISl JO0Ka3aTelbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PELICHHS;

— aHAJIM3UPOBATH MOJTYUYEHHBIE B X0JI€ PELIEHUS 3314l PE3YNIbTaThl, KPUTUUECKU
OLICHMBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

— cTaBUTh MW (QopMynHpoBaTh COOCTBEHHbIE 3a/Jadyd B 00pa3oBaTEIbHOMN
AESITeTLHOCTH, B TOM YHCJIC IPU U3yYEeHUU (U3HKH,

— JIaBaTh OIIEHKY HOBBIM CHUTYAIIMsIM, OIICHUBATH MPUOOPETEHHBIN OTIBIT;

— yMeTb MEpPEeHOCUTh 3HaHUsi 1O (uU3MKe B  MPAKTUYECKYyl0  0O0JacTh
KU3ZHEEATEIBHOCTH;

— yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00JacTel;

— BBIJIBUTaTh HOBBIC WIICH, MIPeJIaraTh OPUTHHAIBHBIC MTOAXOABI U PEIICHUS;, CTAaBUTh
npoOJIeMbl U 3a/1a4yy, JOMYCKAIOIUE albTePHATUBHBIC PEIICHMUS.

Paboma c unghopmayueir:

— BJAJETh HaBBIKAMHU TMOJY4YeHUS HHPOpMALMU (PUINYECKOTO COAECPKAHUA U3
UCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIISITh TOUCK, AaHAJU3,
CHUCTEMAaTH3allMI0 W WHTEPIPETANI0 HWHPOPMAIMK PA3NIUYHBIX BHIOB H (GOpM
Npe/ICTaBIICHUS;

— OIIEHUBATbH JJOCTOBEPHOCTH HH(POPMAIINH;

— HCIOJB30BaTh CPeAcTBa MH(POPMAIMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B
pEIIeHNH KOTHUTHBHBIX, KOMMYHHMKAaTUBHBIX M  OpPraHU3allMOHHBIX 3a7a4 C
coOmoienneM  TpeOOBaHUI  SPrOHOMUKH, TEXHUKM O€30MaCHOCTH, THUTUEHHBI,
pecypcocOepexeHusi, TPaBOBBIX U OTUYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0€30IMacHOCTH;

— CO0371aBaTh TEKCThl (U3MYECKOTO COJACpPKaHUA B pa3lIUYHBIX GopMarax ¢ ydéTom
Ha3Ha4YCHUS WH(POpMAIMU W IEJIeBOM ayJWTOPUHU, BBHIOMpas ONTUMAIBHYIO (opMy
NPEJICTABIICHUS U BU3yalU3aIl1H.

YHuBepcajbHble KOMMYHUKATHBHbIE JefiCTBUS

Obwenue:
— OCYIIECTBIIATH OOIIEHNUE HAa YPOKax (PU3UKH M BO BHEYPOUHOM JEATCIBHOCTH,
— pacrno3HaBaTh NPEANOCHUTKA KOHMIUKTHBIX CUTYAIlUd U CMATYATh KOH(MIUKTHI,
— pa3BEPHYTO M JIOTUYHO H3J1araTh CBOIO TOUKY 3PEHHS C MCIIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

Coemecmuasn oesamenvbHOCHb:
— MOHKUMATh U UCTIOJI30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYAILHON PaOOTHI;
— BBIOMpATh TEMATHKY M METOJIBI COBMECTHBIX JICHCTBUU C y4ETOM OOIIMX HHTEPECOB
7 BO3MOJKHOCTEH Ka)KJIOTr0 YWieHa KOJUICKTHBA,
— MPUHUMATH IIEIU COBMECTHOM AEATEIHHOCTH, OPTraHU30BBIBATh U KOOPJAMHHUPOBATH
JNEUCTBUS MO €€ JOCTHMIKEHHUIO: COCTAaBJISITh IUIAH JEUCTBUM, pacHpeleisiTh POIU C
y4ETOM MHEHUM y4aCTHUKOB, 00CYXAaTh pe3yJIbTaThl COBMECTHOU pabOTHI;
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— OIICHMBAaTh KayeCTBO CBOETO BKJIaJa M KaXJOr0 yYaCTHMKAa KOMAaHAbl B OOIIMIA
pe3yAbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

— mOpenjiaraTb HOBBIE TMPOEKTHI, OICHWBATh MAEU C TO3UIMH  HOBU3HHI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

— OCYIIECTBIIATh MO3UTHUBHOE CTPATErHYECKOE MOBEACHUE B PA3IMYHBIX CUTYaIUSX,
MPOSIBIISITh TBOPUYECTBO U BOOOpAKEHUE, OBITh HHUIIUATUBHBIM.

YHuBepcajibHble peryJsiTUBHbIE 1eCTBUS
Camoopzanuzayus:
— CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JESITEIILHOCTh B 00JACTH (PUBUKHU
U ACTPOHOMMH, BBISIBIISITh MPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
— CaMOCTOSATENIbHO COCTAaBJSATh IJIAH PEIICHUs PacyETHBIX M KauyeCTBEHHBIX 3aj]1ad,
IJIaH BBITIOJIHEHUSI TMPAKTUYECKOW palboThl C y4€TOM HMMEIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPETIOYTCHUM;
— J1aBaTh OIICHKY HOBBIM CHUTYAIIHIM;
— pacHIUpATh paMKH Y4€OHOT0 MpeIMeTa Ha OCHOBE JTUYHBIX MPEATIOUYTCHUH;
— JieraTh OCO3HAHHBIM BBIOOD, apryMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD
3a perieHue;
— OILICHUBATDH NMPUOOPETEHHBIN OTIBIT;
— CcmocoOCcTBOBaTh (DOPMUPOBAHUIO M TPOSIBICHUIO MIUPOKOW JPYIAUIIUU B 00JACTH
(u3HMKHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.
Camoxkonmponn:
— JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHBBI B JESTEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;
— BIIQJIETh HAaBBIKAMU TO3HABaTEIbHOM pedieKCHH KaK OCO3HAHHS COBEPIIAeMBIX
JEUCTBUN U MBICTUTENBHBIX MPOILIECCOB, UX PE3YIHTATOB M OCHOBAHMI; MCIOJIb30BATh
npuéMbl pedIeKCUU ISl OLIEHKH CUTYaIluu, BEIOOpa BEPHOTO PEIICHHUS;
— YMETh OIICHHBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHIDKCHUIO;
Ilpunamue ceba u opyaux:
— MPUHUMATH ce0s1, TOHNUMAasi CBOM HEIOCTAaTKU U JOCTOUHCTBA;
— NPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX MPU AHAIU3E PE3YIHTATOB AEATEIBHOCTH;
— MPU3HABATh CBOE MPABO U MIPABO JPYTUX HA OIIHOKH.

IIpeaMeTHBIE Pe3YIbTATHI

— TIOHUMAaTh POJIb (U3UKU B SKOHOMHUYECKOH, TEXHOJOTUYECKOH, IKOJIOTUYECKOH,
COIMAJILHON W ATHYECKOU cepax AEsITeIHHOCTH YeNIOBEKa;, POJIb U MECTO (DHU3UKU B
COBPEMEHHOM HAYYHOW KapTHUHE MUPA; 3HAUCHUE OMUCATEIBHON, CUCTEMATU3UPYIOLIEH,
OOBSCHUTEITFHON M MPOTHOCTHUYECKOW (YyHKIUN (HU3UYECKON TEOPHUH — MEXAHHKH,
MOJEKYISIpHON (PU3HUKHK, TEPMOJUHAMUKH, SIECKTPOJUHAMHKHU, CHEUUATBbHOW TEOPHUHU
OTHOCUTEIHHOCTH, KBAHTOBOW (M3HKHU; POIb (PU3NUECKOHW Teopuu B (POpMUpOBAHUU
MpeACTaBICHU 0 (PU3NUYECKOM KapTUHE MHpaA; MECTO (PU3UYECKOW KApTHHBI MUpa B
00111eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX MIPEACTABICHUN O IPUPO/IE;

— paznuyaTh YCJIOBUSL NPUMEHUMOCTH Mojielied (PU3MUECKUX Tel U MPOLECCOB
(sBIICHUI ): UHEPIIMAJIbHAS CHUCTEMa OTCUETa, aOCOIIOTHO TBEPAOE TEI0, MaTepUalibHAS
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TOYKA, PABHOYCKOPEHHOE JBU)KEHUE, CBOOOJHOE TMajJeHHe, aOCOJIOTHO yHpyras
nedopmanusi, aOCONIOTHO yHpyroe W aOCOMIOTHO HEYNPYroe CTOJKHOBEHUS, MOJIENU
rasza, >KHJAKOCTH U TBEPAOro (KPUCTAIIMUECKOT0) Teja, WICalbHbIM ra3, TOYCUHBIN
3apsii, OJHOPOJHOE JJIEKTPUYECKOE II0J€ M OAHOPOAHOE MATHUTHOE IOJI,
rapMOHUYECKUE KoJeOaHUs, MAaTEeMaTUYECKUH MAaATHUK, HACAIbHBIA NPYKUHHBIN
MasiITHUK, TApMOHUYECKHUE BOJIHBI, UJI€aJIbHBIN KOJiIe0aTeIbHbIN KOHTYD, TOHKAs JINH3A;

MOJIENEN aTOMa, aTOMHOTO SiIpa ¥ KBAHTOBOM MOJIENIA CBETA;

— pasiuuarh yCJIOBHS (TpaHUIlbl, O00JACTH) MPUMEHUMOCTH (PU3MUYECKHUX 3aKOHOB,
MMOHUMATh BCceOOIU XapakTep (yHIAMEHTAIbHBIX 3aKOHOB W OrPaHUYEHHOCTH
UCITOJIb30BAHUS YaCTHBIX 3aKOHOB;

— aHAJIM3UPOBATh M OOBSICHATH MEXAaHMYECKHE TMPOIECCHl U SIBJICHUS, HCIOIb3Ys
OCHOBHBIC TOJIOKEHUSI W 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTH MEXaHHYECKOTO
NBIKEHMS, (HOPMYJbl KUHEMAaTUKH PAaBHOYCKOPEHHOTO MABWXKEHHMsI, MpeoOpa3oBaHUs
lManuiest 1ig CKOPOCTH U NEpEeMEIIEHUS, 3aKOHbI HpI0TOHA, TPUHIMIT OTHOCUTEIBHOCTH
lanunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHbl COXPAHEHUS HUMIYJIbCa U
MEXaHUYECKOW PHEPTHH, CBSA3h PA0OThl CHUJIBI ¢ U3BMEHEHHEM MEXaHWUYECKOW SHEpPruu,
YCIIOBUSI PABHOBECUSI TBEPAOrO TENA); HNPU HSTOM HCIOIb30BATH MAaTEMaTHYECKOE
BBIpOKCHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB:
npeobpazoBanuii ['amunes, BTOpOro M TpeThero 3akoHOB HprOTOHA, 3aKOHOB
COXpAaHEHUSI UMITYJIbCAa U MEXaHUYECKOM SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

— AHAJIM3UPOBATH U OOBSCHATH TEIIOBBIE MPOIIECCH] U SBJICHUS, UCTIOIB3Ysl OCHOBHBIE
nonoxkennss MKT u 3akoHbl MoOJeKynsipHON (HU3MKM U TEPMOJAMHAMHKHU (CBS3b
JABIICHUS UICAIBHOTO Ta3a CO CPEAHEN KMHETUYECKOW SHEPTUEH TEIJIOBOTO JBUKECHUS
U KOHIIEHTpauuel €ero MOJIEKYyJl, CBf3b TEMIEPATypbl BEIIECTBA CO CpEIHEH
KMHETUYECKOM HHEpPrueil TEIJIOBOrO JBMIKEHUS €ro 4YacTUL, CBS3b JIaBJICHUS
UJCATbHOTO Ta3a C KOHUEHTpauuel MOJEKYJI M €ro TeMIEepaTypoil, ypaBHEHUE
MenneneeBa—Kitaneipona, MNEpPBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHMUS
SHEPrMM B TEIUIOBBIX Mpolieccax); MPU HTOM HCHOJb30BaTh MAaTeMaTUYECKOE
BBIPA)KCHUE 3aKOHOB, YKa3bIBaTh YCJIOBHUS NPHUMEHUMOCTH ypaBHEHHs MeHeneeBa—
KnaneipoHna;

— aHaM3UpOBaTh U OOBSCHATH DIIEKTPUUYECKHE SIBICHUS, HCIOJIb3YsSl OCHOBHBIC
MOJIOKEHUSI ¥ 3aKOHBI JJIEKTPOJAMHAMUKH (3aKOH COXPAHEHHsS AJIEKTPUUYECKOro 3apsja,
3akOH KynoHa, MOTeHIManbHOCTh JIEKTPOCTATUYECKOTO TOJIs, IPUHIUII CYTIEPIO3ULIUN
AJIEKTPUYECKUX IOJIEH, ITIPXU ITOM yKa3blBas yCJIOBUsS IPUMEHMMOCTH 3akoHa Kyrona; a
TaK)Ke IMPAKTUYECKH Ba)KHbIE COOTHOLIEHMS: 3aKOHbl OMa sl y4yacTKa UEeNnu U I
3aMKHYTOW 3JIEKTPUIECKOH 11emnu, 3akoH Jxoyns—IJlenma, npasmia Kupxroda, 3aKoHbI
®dapazes 11 JIEKTPOIIU3A);

— aHAJIM3HUPOBATH U OOBSICHATH JIEKTPOMArHUTHBIE MPOLIECCHl U SIBICHUSI, UCIIONb3YS
OCHOBHBIC TIOJIO)KEHUST M 3aKOHBI JJICKTPOJAMHAMHKH U CIEUUAIBHOW TEOpUU
OTHOCHUTEJIbBHOCTH (3aKOH COXpaHEHHUs D3JIEKTPUYECKOro 3apsija, cuia Amrepa, cuia
JlopeHua, 3aKOH JJIEKTPOMArHUTHOW WHAyKIMU, npaBwio Jlenna, cBsa3p OJ1C
CaMOMHAYKIIHMH B 3JIEMEHTE JIEKTPUUECKON LEMHA CO CKOPOCTHIO N3MEHEHUS CUIIBI TOKA;
MOCTYJIaThl CIIEIIMAIIBHON TEOPUU OTHOCUTEILHOCTH DUHIITEHHA);
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— AHAJIM3UPOBATh U OOBICHATH KBAHTOBBIE IMPOLIECCHl W SABICHUS, HCHOIb3YS
MOJIOKEHUS] KBAHTOBOM (pu3uKM (ypaBHeHUe DWHIITEHA 15 poTodddekra, nepBblid U
BTOPOM MOCTyJaThl bopa, mpuHIMI COOTHOILIEHHs HeomnpeaenéHHocTel I 'eitzenOepra,
3aKOHBI COXPAHEHUS 3apsA0BOr0 M MAacCOBOI'O YUCEN U SHEPTUU B SJIEPHBIX PEAKIUSX,
3aKOH PaJMOAKTUBHOIO pacmnaaa);

— ONHUCHIBaTh (PU3MYECKHE TMPOIECChl W  SBJICHUS, MCIOJb3YySd BEJIUYUHBI:
nepeMeInieHle, CKOPOCTh, YCKOPEHHE, UMITYJIbC Tella U CUCTEMBbI TEJl, CHJIa, MOMEHT
CWJIbl, JaBJ€HWE, NMOTECHLUAJIbHAs DSHEPrusi, KUHETUYECKas HHEpPrusi, MeXaHudeckas
sHEprus, padoTa CUIbL, IEHTPOCTPEMUTEIbHOE YCKOPEHHE, Cujla TSAXKECTH, Ccuia
yIPYTrOCTH, CHJIa TPEHUSI, MOIIIHOCTh, DHEPTUsl B3AUMOJEHCTBUS Tena ¢ 3eMiIél BOIU3U
e€ TMOBEPXHOCTH, JHEPrus ynpyrou aedopManuu MPY>KUHBI; KOJIUYECTBO TEIUIOTHI,
abcomioTHas Temmeparypa Tena, pabora B TEPMOJMHAMHKE, BHYTPEHHSSI SHEpPrus
UICJIbHOTO OJIHOATOMHOIO ra3a, paboTa UealbHOIO ra3a, OTHOCUTEIbHAS BIAXKHOCTb
Bo3ayxa, KIIJI wupeanmpHOro  TEIUIOBOrO  JBUTATeNs;  DJIEKTPUUYECKOE  MOJIE,
HANPSHDKEHHOCTD AJIEKTPUYECKOTO TMOJISI, HAMPSKEHHOCTD IMOJIsI TOYEUHOTO 3apsija WId
3apsOKEHHOTO 11apa B BaKyyMe M B JIMAJIEKTPUKE, MOTEHIMAT 3JEKTPOCTATUYECKOIO
MoJisi, Pa3HOCTh IOTEHIMAJIOB, AJIEKTPOJBMXKYIAsg CHJIA, CHJIa TOKa, HaIpsbKeHHeE,
MOIIIHOCTh TOKa, J3JEKTpHUYecKass €MKOCTb IUIOCKOTO KOHJIEHCATOpa, COIMPOTHUBIICHHE
ydacTKa IIeMU C TMOCJIENOBAaTeIbHbIM M MapaJjieIbHBIM COECIUHEHHEM pPE3UCTOPOB,
DHEPrus JJIEKTPUYECKOTO TMOJs KOHAEHCATopa; WHIAYKUMS MAarHUTHOTO  TOJIs,
MarHUTHBIA TOTOK, CHJIa AMIepa, HWHAYKTUBHOCTb, JJIEKTPOJABIKYIIAs Ccuja
CAaMOMHAYKIIMM, SHEPTHsi MAarHUTHOTO MOJS MPOBOJHUKA C TOKOM, PEISATHUBUCTCKUIA
UMITYJIbC, TIOJTHASI DHEPTHsl, SHEPTUs MOKOS CBOOOJHON YACTHUIIBI, IJHEPTUS U UMITYIIbC
¢doTOHA, MACCOBOE YMCIIO U 3apAJl A1Ipa, SHEPTUS CBSI3U A]1pa;

— OOBSCHATH OCOOEHHOCTH TMPOTEKaHUS (UIUYECKUX SIBICHHUI: MEXaHUYeCKoe
JIBUKEHUE, TEIUIOBOE JIBIDKEHHME YacTWIl BEIIECTBA, TEIJIOBOE pPaBHOBECHE,
OpoyHOBCKOE JBHKeHUE, MU Py3usi, UCIIapeHHe, KUTICHHE W KOHACHCAIINS, TUIABICHUE
M KpUCTaJUIM3aIUsi, HAMNPaBIEHHOCTh  TEIUIONEpEeauyH,  JJICKTpU3alus  Ted,
HKBHUIIOTEHIIUAILHOCTh TTOBEPXHOCTH 3apSKEHHOTO MPOBOIAHUKA; 3JIEKTPOMArHUTHAs
WUHAYKIIUS, CAMOWMHIYKIUS, pe30HAHC, HHTepdEepeHIus BOJH, NU(pakius, qucrnepcus,
MOJIHOE BHYTPEHHEE OTpakeHue, ¢potoanexrpudeckuit addext (pororddexr), anbda- u
OeTa-pacnazpl saep, raMMa-u3IydeHHe saep; GU3NYeCKue MPUHIIUIBI CIEKTPaTbHOTO
aHanu3a 1 paboThI Jia3epa;

— ONpEAEISITh HANPABICHUE UHAYKIUA MATHUTHOTO TOJISI MPOBOJHUKA C TOKOM, CHUJIBI
Awmnepa u cuibl Jlopenna;

— CTpPOHUTHh H300pa)K€HHE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM, TOHKOW JIMH30H, M
PacCUUTBHIBATh €r0 XapaKTEPUCTUKH;

— MPUMEHSATh OCHOBOIMOJIArallIe aCTPOHOMUYECKUE TTOHATHUS, TEOPUU U 3aKOHBI J1JIs
aHaln3a U 00bACHEHUS (PU3HMUECKUX MPOLECCOB, MPOUCXOIANINX B 3BE3/1aX, B 3BE3THBIX
CUCTEMAX, B MEXIAJIAKTUYECKON Cpejie; IBHKEHNS HEOECHBIX TEN, 3BOJIOLMH 3BE3] U
Bcenennoii;

— MPOBOJIUTH MCCJIEIOBAHNE 3aBUCUMOCTH OJHON (hU3WUYECKON BEITUYMHBI OT JPYTOH C
WCIIOJIb30BAaHUEM TMPSIMBIX H3MEPEHUN: TMpPU HTOM KOHCTPYUPOBATh YCTAHOBKY,
(duUKCUpOBaTh PE3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BUIE
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rpauKoB ¢ Y4ETOM aOCOJIIOTHBIX MOTPEIIHOCTEH W3MEpPEHUM, JenaTh BBIBOJBLI IO
pe3ysbTaTaM HCCIIEIOBAaHUS;

— TIPOBOJUTH KOCBEHHBIC W3MEpPCHUS (DU3UYECKUX BEIUYWH; MPU 3TOM BBIOUpATH
ONITUMAJIBGHBI METOJl HW3MEPCHHsI, OICHWBATh AaOCOJIOTHBIE M OTHOCUTEIIHHBIC
MOTPEITHOCTH MPSIMBIX KOCBEHHBIX H3MEPCHUM;

— TPOBOAUTH ONBITHI TIO TIPOBEPKE TMPEIIOKCHHOW THIIOTE3bl: TUIAHHUPOBATH
AKCIEPUMEHT, COOMPaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJTU3UPOBATH MOJYUYCHHbBIC
pe3yabTaThl U JAeaTh BBIBOJ O CTATyCe MPEJIOKEHHOM TUITOTE3HI;

— ONKUCHIBATh METOJIBI TIOJTYYCHUS HAYIHBIX aCTPOHOMHUYECCKUX 3HAHUM

— co0Jro1aTh IpaBuiia 6€30MacHOro Tpyaa MpU MPOBEIEHUN UCCIEIOBAHUNA B paMKax
y4eOHOT'0 DJKCIEPUMEHTa, MpaKTUKyMa U Yy4eOHO-HCCIIEIOBATEILCKON MPOEKTHOM
NESATeIbHOCTH C HCMOJb30BAHUEM HW3MEPUTEIIbHBIX YCTPOUCTB W Ja0OpaTOPHOTO
000py10BaHMUS;

— pemath pacyE€THBIC 3a/Jaud C SBHO 3aJlaHHOW M HESIBHO 3aJlaHHOW (hU3UUECKOU
MOJICJIbIO: HA OCHOBAaHUHU aHAJIM3a YCIOBUS 00OCHOBBIBAThH BHIOOP (PU3HUECKO MOENH,
OTBEYAIOIIeH TpeOOBaHUSAM 3a/1a4M, IPUMEHITh (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
NOCTyNaThl (U3MYECKUX TEOPUH TIPH WCIOJIb30BAaHUM MATEMAaTHYSCKHX METOJIOB
pelieHWs 3aja4, IMPOBOJUTH PACUYEThl HAa OCHOBAHWHM HWMCIOIIMXCSA JaHHBIX,
aHAIM3UPOBATh PE3yJbTaThl W KOPPEKTHUPOBATh METOJbI PEIICHUS C YYETOM
MOJIYYEHHBIX PE3yJIbTaTOB,;

— pematb KaueCTBEHHbIC 3aJlayd, TPeOYIolHe MPUMEHEHUs 3HAaHUM W3 Pa3HbIX
pa3nesoB IIKOJBHOTO Kypca (U3MKH, a TakKe HHTETpaluy 3HAHUM W3 JAPYyTrux
IPEIMETOB €CTECTBEHHOHAYYHOI'O0 IMKJIA: BBICTPAUBATh JIOTHYECKYIO IEMOYKY
pacCy>KJIeHUN ¢ OMopod Ha HM3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H (U3HUYECKHUE
SIBJICHUSI;

— WCIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB
paboThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJOTUYECKUX
IIPOIIECCOB;

— TPUBOJIUTH TPUMEPHI BKJIAZa POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, B 00BSICHEHUE TTPOILIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTU;

— aHaTu3MpOBaTh W OIICHUBATh TIOCIEACTBUS OBITOBOM M TMPOU3BOJICTBEHHOU
JESTENHbHOCTH YENIOBEKa, CBA3AHHOW ¢ (DU3UYECKUMHU TIPOIECCaMU, C TO3HIIHHA
3KOJIOTUYECKOHN 0€301acHOCTH, IIPECTABICHUAN 0 palMOHATBHOM
MPUPOAOIIOIB30BAHUN, A& TAKXE Pa3yMHOM HCIIOIB30BAHUU JIOCTHKEHUN HAyKH U
TEXHOJIOTUH IS TalTbHEHTIIETO Pa3BUTHS YEIOBEUYECKOTO OOIIECTBA;

—  TPUMEHSTh pa3audHble CcHocoObl  paboTel ¢  uHMOpMmarumed Qu3nIecKoro
COJIEpKaHMs C WCIIOJIb30BAaHUEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJIOTHI: MpHU
TOM UCIOJI30BaTh COBpPEMEHHbIE HWH()DOPMAIMOHHBIE TEXHOJIOTHU [IJIsl TIOWCKa,
nepepadoTKM W TPEIBABICHUS YUeOHOW W HAYyYHO-TIOMYJSIPHONW HWH(OpMAIUH,
CTPYKTYPUPOBAaHUS W WHTEPIPETAMN HWH(OpMAIuU, TOTYyYEHHOW U3 Pa3IMIHBIX
HMCTOYHHUKOB; KPUTHICCKH aHAJTU3UPOBAThH MOJydaeMyl0 HH(POPMAIUIO U OIICHUBATH €€
JIOCTOBEPHOCTh KAaK HAa OCHOBE HWMEIONIMXCS 3HAHWW, TaK M HA OCHOBE aHAM3a
HUCTOYHUKA UH(OPMALIUH;
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— TpPOSABIATH OPraHU3ALMOHHBIE W TIO3HABATEIbHBIE YMEHHUS CAMOCTOSITEIBHOTO
NpPUOOPETEHHs] HOBBIX 3HAHUW B TMPOLIECCE BBIMNOJHEHUS MPOEKTHBIX M y4eOHO-
UCCJENOBATENbCKUX paboT; paboTarb B TIpyHne ¢ HCIOIHEHUEM Pa3IU4HbIX
COLIMAJIBHBIX pOJIEH, IUIAHUPOBATh palbOTy TPYIIbI, PALUOHAJIBHO PACIPENEIATh
NEeSATENbHOCTh B HECTAHJIAPTHBIX CUTYALMSIX, aleKBATHO OLEHUBATH BKJIAJ KaXIOI0 U3
YYaCTHUKOB IPYIIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBIL;

— MpOSBIATH MOTHBaLMIO K Oyayuied mnpodecCHOHaNbHON AESTENbHOCTH 0
CHEUANBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIIS.
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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 124
MPaKTUYECKHUE 3aHITHS 20
caMoCTOsTeNIbHAs paboTa 0
KOHCYJIbTaIlHH 0
IIpome:xxyTouHast arrecranusi B gopme 0

AU pepeHIHPOBAHHOIO 3a4éTa
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Conep:kanme y4eOHOM TUCUMILIMHBI

Koapbl
KOMIICTECH-
Oo0bem B LM,
yacax/B ToM| (popmupo-
qyucJjie B BAaHHUIO
HaumenoBanue Conep:xanue y4eOHOro MaTepHaJa, 1a0opaTopHbie padoThl U NPAKTHYECKHE 3AHATHS, dopme KOTOPBIX
PA3NEI0B U TEM | oqnocTOSITEIbHASI pAG0OTa 0GyUalOIMXCsl, KypcoBasi paGoTa (mpoeKT) (ec/IH MpeaycMOTpPeHbI) 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 (aHAJIOTOBbIE U MHU(PPOBBIE U3MEPUTEIbHBIE MPHUOOPHI, KOMIBIOTEPHBIE OK 4
JATYUKOBBIE CUCTeMBI). [lorpemHocTy n3mMepeHnii Gu3ndeckux BenuduH (aOCOMIOTHAS U 2/0 OK 5
OoTHOCcUTENbHAs). MopjenupoBanue (PU3NUECKUX SBICHUNW M TMPOIECCOB (MaTepuaibHas OK 6
TOYKa, aOCOMIOTHO TBEPAOE TENO, HACANbHAS JKHIAKOCTh, HMJCAIBHBIA Ta3, TOYCYHBINA OK 7
3apsin). I'unoreza. @u3nuecKkuid 3aKOH, TPaHUILIbI €ro puMeHuMocTu. dusnueckas Teopus. OK 8
Pomp m mecto ¢usuku B (QOpMUPOBAHWHM COBPEMEHHOW HAYYHOW KapTHHBI MHpA, B OK 9
IIPAKTUYECKOMN AEATEIBHOCTH JIIOJIEN IIK 2.1
Pazgen 2 18/0

MexaHuKa
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Mexannueckoe nBrmkeHne. OTHOCUTENBHOCTh MEXAHUYECKOTO IBMKEHUA. Cucrtema
orcuéta. [Ipsmas u oOpaTHas 3a1aun MeXaHUKH. Paanyc-BeKTop MaTepUaIbHON TOUKH, €T0
IPOEKIMH Ha OCU CUCTEMBI KoopauHat. Tpaekropus. Ilepemenienue, ckopocTh (CpeaHss
CKOPOCTb, MTHOBEHHAsI CKOPOCTb) M YCKOPEHHE MAaTepUaIbHON TOUKH, UX MIPOCKIIUU HA OCH
cucTemMsl koopauHar. ClloKeHHUe EPEMEILICHUN U CII0KEHHE CKopocTel. PaBHOMEpHOE 1
PAaBHOYCKOPEHHOE MPSIMOJMHENHOE IBU>)KEHUE. 3aBUCUMOCTh KOOPANHAT, CKOPOCTH,

YCKOPEHUS U IMYyTU MaTepUAIbHOW TOYKH OT BpeMeHH U ux rpaduku. CBOOOHOE MaieHUE. OK'1
Yckopenue cBoOOAHOrO najieHud. [[BuxkeHune Tena, OpoleHHOTO O YIJIOM K TOPU30HTY. OK 2
3aBUCUMOCTh KOOPJAMHAT, CKOPOCTH U YCKOPEHHUSI MAaTEPUAIBHON TOYKH OT BPEMEHH U UX OK 3
rpaduku. KpuBonuneliHoe nBrkeHUE. J[BUKEHNE MaTEPHUAIBHON TOUKH MO OKPY>KHOCTH. OK 4
Tema 1. VYrnoBas u nuHeitHas ckopocth. [lepuon n yactora obpamienus. LlenTpocTpemuTenbHoe 6/0 OK 5
Kunemaruka. | (HopMmanpHOE), KacaTellbHOE (TaHTCHIIMAIHHOE) U MMOJIHOE YCKOPEHNE MaTepUaTbHON TOUKH. OK 6
JdemoHcTpanumn OK 7
1. Monenb cuctemsbl OTCYETA, UILTFOCTPALINS KHHEMAaTUUECKUX XapaKTEPUCTUK IBHXKEHUS OK 8
2. CriocoObl McclieI0BaHUS ABUKECHUM. OK 9
3. Nnmroctpanus npenesibHOro Nepexoa U U3MEPEHNE MTHOBEHHOM CKOPOCTH. IIK 2.1
4. TlpeoOpa3zoBaHue ABUIKCHUM C UCTIOJb30BAHHEM MEXaHU3MOB.
5. Ilamenue Ten B BO3AYXE U B Pa3pEKECHHOM IIPOCTPAHCTBE.
6. HaGmronenue nBr>xeHus Tea, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO,
7. HanpaBiieHre CKOPOCTH TIPU ABUKEHHUH 10 OKPYKHOCTH.
8. CpaBHEHHE IyTEH, TPACKTOPHI, CKOPOCTEH ABHUKEHHUS OJTHOTO U TOTO YK€ TeJIa B pa3HBI
CHCTEMAaX OTCYETA.
Tema 2 IlepBpiit  3akoH  Hproorona. MHepumanbHble  cucrembl  orcuéra.  [lpuHiun OK'1
Aunamuka | orgocurensHocTd [anmunes. HewHepuuanbHble CcHCTeMbl OTcuéTa  (ONpejiesieHHe, OK 2
npumepsl). Macca tena. Cuna. [puniun cynepnosuiuu cuii. Bropoit 3akon HetoToHa aist 40 OK 3
MarepuanbHOW TOYKW. TpeTuil 3akoH HpIOTOHA 1 MarepuanbHBIX TOYEK. 3aKOH OK 4
BCEMHUPHOI0 TATOTEHHUs. DKBUBAJEHTHOCTh TPaBUTALIMOHHOW WM WHEPTHOM macchl. Cuna OK 5
TSOKECTU. 3aBUCHUMOCTh YCKOPEHHsI CBOOOJIHOTO MAaJ€HUs OT BBICOTHI HaJ MOBEPXHOCTHIO OK 6
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IJIaHEThl W OT reorpaduyeckod MmupoThl. [[BrkeHHE HEOECHBIX TeNl W UX CIYTHUKOB. OK 7
3akonsl Kemnepa. IlepBas xkocmuueckass ckopocth. Cuna ynpyroctud. 3akoH ['yka. Bec OK 8
tena. Bec Tena, nuxkymierocst ¢ yckopenueM. Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus OK9
CKOJIbKEHMSI U cuia TpeHus nokos. Koagouuuent tpenus. Cuna CONpPOTUBICHUS INPU IIK 2.1
JIBW)KEHUU TeJla B KUJIKOCTU WU Ta3ze, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOIO
nerokenud. Jlapnenue. ['mapocratuyeckoe gapinenue. Cuna Apxumena.
JdemoHcTpanumn
1. HaGnroneHue JIBMXKEHUS Tel B HMHEPIUAIBHBIX M HEUHEPIHAIBHBIX CHCTEMax
OTCUETA.
2. ITpuHIUTT OTHOCUTEIBLHOCTH.
3. CpaBHeHUE PaBHOJICUCTBYIOINICH TPUIOKEHHBIX K TEIY CUJI C TTPOU3BEICHHUEM MAaCChI
T€Jla Ha €ro YCKOPEHUE B MHEPIHATbHONW CUCTEME OTCUETA.
4. PaBeHCTBO CHJI, BO3HUKAIOIUX B PE3yJbTaTe B3aUMOJICUCTBUS TEI.
5. HeBecomocCTs.
6. Bec Tena npu yCKOpeHHOM MOABEME U T1aJICHUU.
7. LleHTpOoOEKHBIE MEXaHU3MBI.
8. CpaBHEeHHE CHJI TPEHHSI TIOKOS, KAUSHUS U CKOJIbKEHUSI.
Tema 3 AGcomotHo TBEpHoe Teno. IlocTymaTtenpbHOe M BpaliaTebHOE JBIXKCHHE TBEPIOTO OK 1
CTaT“"T’;;:ép”"m Tena. MOMEHT CHIIBI OTHOCHUTEIBHO OCH BparieHus. I[lnedo cuiabl. CaoKeHHE CHII, OK 2
IIPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena. YCiIoBHUs paBHOBECHUSI TBEPIOIO OK 3
Tena. Y CToiunBoe, HEyCTOWYNBOE, O€3pa3InIHOe PABHOBECHE. OK 4
JdeMoHCTpamuu 4/0 OK 5
1. YcnoBus paBHOBecHS. OK 6
2. Buasl paBHOBECHS. OK 7
OK 8
OK 9
K 2.1
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Tema 4

NMnynbeec MatepranbHON TOYKH, CUCTEMbBI MAaT€pUaAIbHBIX ToUYeK. LIeHTp Macc cuctemsl

3axonbl MaTepHAJIbHBIX TOYEK. TeopeMa O JBMKEHUHU LEHTpa macc. MIMmynbc cUiibl U U3MEHEHUE
co;s;::::: ® | ummynbca Tena. 3aKoH coXpaHEHHUs MMITyJIbca. PeakTHBHOE nBIKeHHEe. MOMEHT MMITyJIbca
" | MaTepHanbHOM TOUKH. [IpencTaBiIeHne O COXpAaHCHHH MOMEHTA UMITYJIbCa B IIEHTPAIbHBIX
noyisix. PaGora cuibl Ha MajgoM W Ha KOHEUHOM mnepemenieHuu. [‘paduueckoe
npeacTaBieHue padboThl cwibl. MomHOCTh cuiibl. KuHeTH4ecKkast SHeprusi MaTepuaaibHON
Touku. TeopemMa 00 U3MEHEHUHM KHUHETUUYECKOM OHHEPIHMM MATePUAIBHOM TOYKHU. OK 1
[ToTenuuanbHbple W HEMOTEHIMANbHBIE cuiibl. [loTeHnmanbHas >Heprus. [loTeHmanpHas OK 2
SHEprus ynpyro naepopMupoBaHHOW TpYyXHUHBL. [loTeHIManbHass »dHEpPrus Tela B OK 3
OJIHOPOJTHOM TpaBHUTAIIMOHHOM Tiosie. [loTeHnuanbHass sHEprusi Teiaa B TPAaBUTAIIMOHHOM OK 4
10JIe OJTHOPOJIHOTO Iapa (BHYTpU M BHE Iapa). Bropas kocMmudeckass CKOPOCTh. TpeThbs OK 5
KOCMHUYECKass CKopocTb. CBsi3b pabOThl HEMOTCHIMAIBHBIX CHJII C HW3MEHCHHEM 4/0 OK 6
MEXaHUYECKOW HHEPTHH CHUCTEMBI TEJI. 3aKOH COXPAaHEHUS MEXaHWYECKOW HHEPTHUH. OK 7
VYhpyrue U Heynpyrue CTOJIKHOBEHHUS. YpaBHEHHE BepHyiun s uaealbHON JKHIKOCTH OK 8
KaK CJIEJCTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKOIN YHEPTUH. OK 9
JdeMoHCcTpamuun K 2.1
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 ITPU CBOOOTHOM MaJCHHUU.
PA3JIEJI 3 Moaekyasipaasi pu3nka u TepMOIUHAMHKA. 220
Tema 1 OcHOBHbIE MTOJ0KEHUSI MOEKYIsIpHO-KUHeTHYecKkoi Teopun (MKT), ux onsiTHOE OK'1
OcHoBbI ob6ocuoBanme. J{uddysus. bpoyHoBckoe nBmwkeHne. XapakTep IBIKCHUS U 6 OK 2
MOJIEKYJISIPHO- | B3aMMOJICMCTBUS YaCTUI BelleCcTBA. MOJEIN CTPOEHHUSI Ta30B, KUJAKOCTEN U TBEPABIX TEN U OK 3
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KHHEeTHYeCKOii | 00bsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MOjese. Macca u pa3mMepbl MOJIEKYJ OK 4
TeopuH. (aromoB). KonmnuectBo BemiectBa. [loctosinnas ABoraapo. TeniaoBoe paBHOBECHE. OK 5
Temnepatypa u ciocoOsI e€ usmepenus. lllkana temneparyp Llenscus. Monens OK 6
uaeanbHoro raza B MKT: yacTunbl raza ABMKYTCSI XaOTUYECKU U HE B3aUMOJICUCTBYIOT OK 7
apyr ¢ npyrom. ['azoBbie 3akoHbl. YpaBHeHre MenneneeBa—Knaneiipona. AGcomoTHas OK 8
Temrieparypa (mkana temmnepatyp Kenssuna). 3akon Jlanbprona. M3omnporeccs B OK 9
UJieaJIbHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paguueckoe npeacraBieHue IIK 2.1
U30IPOLIECCOB: U30TEpMa, N30X0pa, n3o0apa. CBsi3b MeXAy JaBICHUEM U CpEeIHEH
KMHETUYECKON SHEPTUeil MOCTYNATEILHOTO TEIJIOBOTO JIBUKEHUS MOJIEKYJI U1€aTbHOTO
ra3a (ocnoBHoe ypaBHeHne MKT uneansHoro raza). Cesi3b aOCOJIOTHOM TeMIepaTyphbl
TEPMOJIUHAMUYECKOU CUCTEMBI CO CPETHEN KMHETUUECKOW SHEPTUEH MOCTYNATEILHOTO
TEIJIOBOTO JBMXKEHUS €€ YaCTHII.
JdleMoHCcTpamuun
1. Buneoponuk ¢ 3aluchbio peaibHOr0 OPOYHOBCKOTO JABUKECHHUS.
2. {uddy3us xuaKocTei.
3. [IputskeHue MoJeKyl.
4. Monenu KpUCTAIUNIMYECKUX PEIIETOK.
5. HabGnrogenue u riccieqoBaHue M30MPOIECCOB.
Tema 2. Tepmonunamuueckas (T[]) cuctema. 3aganue BHEMIHUX ycaoBuil miist Tl cucteMsl. OK 1
Tepmonunamuka BrHemrHue u BHyTpeHHHe napametrpbl. [lapamerpsl T/l cucTeMBbl Kak CpeIHHE 3HAYCHHS OK 2
Tensospie BEJIMYMH, ONHUCBHIBAIOIMX €€ Ha MHMKPOCKONMYECKOM ypoBHe. HyneBoe Hauvano OK 3
MalTHHbI tepmoauHaMuku. Camompou3BojibHast penakcanus TJ[ cucteMbl K  TEILIOBOMY OK 4
paBHOBecUI0. Mojenb HAEaNbHOIO ra3a B TEPMOJWHAMUKE — CUCTEMa YpPaBHCHWIM: OK 5
ypaBHeHue Kitanelipona—MeHzeneesa 1 BbIpaKEHUE U1l BHYTPEHHEN SHEPTUU. Y CIOBUSA OK 6
MPUMEHMUMOCTH STOH MOJENH: HHM3Kasd KOHUCHTPAlMs 4acCTHL, BBICOKHE TEMIIEpAaTypEL. OK 7
Belpaxxenne g4 BHYTPEHHEM  DHEPruM  OJHOATOMHOIO  MJCAJBHOTO  rasa. OK 8
KBasucratnyeckre u HECTaTUYECKHUE MPOIECCHI. DIeMEHTapHas padoTa B TEPMOJUHAMUKE. OK 9

Boluncnenue pabotsl 1o rpaduky mponecca Ha pV-nuarpamme. Temonepegaya Kak
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crioco0 wu3MeHeHusi BHyTpeHHeuW oHeprum TJ[ cucrembl 0€3 coBeplieHUS PaOOTHI.
KonBeknus, TemonpoBOAHOCTb, U3nydeHue. KomnuecTtBo TemioTel. TemnoéMKocTh Tena.
VYnenpHasg U MOJIIpHAsl TEIUIOEMKOCTH BELIECTBA. Y €ibHAs TEIJIOTA CTOPAHMS TOILIHBA.
Pacuér konmyecTtBa TemyioThl npu Temonepenaye. [lonstue o6 agmabaTHOM mpouecce.
[lepBbIii 3akOH TepMoauHaMHUKU. BHyTpeHHss 3Heprus. KoaudyecTBo TerioTel U paboTa
KaK Mepbl U3MEHEHUs BHYyTpeHHeW sHeprumn T/l cuctemsbl. BTopoii 3akOH TepMOJIMHAMUKH
JUISl PaBHOBECHBIX IIPOILIECCOB: 4UEpe3 3aJaHHOE paBHOBECHOE cocTosiHue T/l cuctemsl
OpPOXOJUT €IWHCTBEHHas ajuabarta. AOcontoTHas TemrepaTypa. Btopoil 3akon
TEPMOJIMHAMUKHN JJI1 HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXHO IMEpenaTh TEIUIOTY OT
6omee xonogHOro Tena K 6onee Harpetomy 6e3 komnencanuu (Knaysuyc). Heo6patumoctsb
pupoAHbIX npoueccoB. [IpuHnmner gerictBusa temnoBbix MamuH. KIIJ[. MakcumansHOe
3Hauenue KIIJ[. [uxn KapHo. Dkojorudeckue acmeKkThl HCMHOJIb30BaHUS TEIJIOBBIX
nBuraresnei. TermoBoe 3arps3HeHUe OKPYKArOUIEH CPeIbl.

JdeMoHCcTpanuu

1. CpaBHeHUE yAENBbHBIX TEINIOEMKOCTEN BEILIECTB.

2. CiocoObl M3MEHEHHs] BHYTPEHHEH YHEPTUU.

3. UccnenoBanue aguabaTHOTO IIporiecca.

4. KoMIblOTEpHBIE MOJICJIM TETUIOBBIX JIBUTATEIICH

IIK 2.1

Tema 3.
ArperatHpie
COCTOSIHMSI
BelllecTBA.
da3oBble
nepexo/bl.

[TapooOpazoBanue u koHaeHcalus. Mcmapenue u kunenue. Y aeapHas TerioTa
napooOpa3oBanus. HackIeHHbIC M HEHACHIIIIEHHBIE MTaphbl. KauecTBeHHAs 3aBUCHMOCTh
IJIOTHOCTH U IaBJICHUS HACBIIIEHHOTO MMapa OT TEMIIEPAaTyphl, X HE3aBUCUMOCTh OT
00bEMa HACBIIIICHHOTO TTapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS B
KUJKOCTU. BiiaxkHOCTh Bo3/1yxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIAXKHOCTh. TBEPIOE
teno. Kpucrammueckue n amopdHbIe Tea. AHU30TPOIHS CBONCTB KPUCTAILIOB.
[TnaBmeHne u KpucTaIM3anus. Y AeibHas TerioTa rasiaeHus. CyomuManms.
Hedopmanum TBEPIOTO Tena. PacTsokenue u cxarue. Cupur. Moayns FOHra. [peaen
ynpyrux Aedopmanuii. TernaoBoe pacIIMpeHne KUAKOCTEH 1 TBEPABIX Tel, 00BEMHOE U
JUHEWHOE. AHTapMOHHU3M TEIJIOBBIX KOJIeOAHWM YacTHI] BEIIECTBa KaK MPUYNHA

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK 9
IK 2.1
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TEIJIOBOTO paclIupeHus Tel (Ha KauecTBEeHHOM ypoBHe). [IpeoOpazoBanue sHEprun B
¢da3oBBIX Mepexo1ax. YpaBHEHHUE TEIUIOBOro OanaHca. [loBepXHOCTHOE HATSKEHUE.
Koadpunment nopepxHoctHoro HaTsikeHus. Kanwspuele siBneHus. Jlapnenue mnoj
VCKPUBIICHHON MTOBEPXHOCTHIO )KUIKOCTH.
JdemoHcTpanumn
. TenmoBoe pacuivpeHue.
. Kunenune. Kunenue npu nOHMKEHHOM JaBJICHUM.
. I3Mmepenne cuiibl IOBEPXHOCTHOT'O HATSKEHUS.
. OnbITH ¢ MBUIBHBIMU IIEHKAMH.
. CmauuBaHme.
. Kanunnsipasie siBieHusl.
. Mol HEeHbIOTOHOBCKOM YKHIKOCTH.
. CrtocoObl M3MEpeHHs BIIAXKHOCTH.
. Bugsr negopmariuii.

©oo~NOUlk~WN -

Jlabopamopnasa paboma Ne 1 2
IIpoBepka 3akona bowss-Mapuotra.
Jabopamopnas paboma Ne2 Onpenenenue KodbduiMeHTa  JIUHEHHOTO 2
pacmMpeHus TBEPIOTo Tea.
Paznen 4 DIeKTPOIUHAMHKA 34/0
Tema 1. DnekTpu3auus Tea U €€ MPOosIBICHUs. DIEKTpUUYECKU 3apsa. JIBa Buaa 3JIEKTPUUECKUX OK'1
IJIEKTPUECKOE| 3357108, [TPOBOIHUKH, JUNEKTPHKH H TIONYIPOBOIHIKH. DIEMEHTAPHBIN 3JICKTPHYECKHUiA OK 2
noJe. 3apsj. 3aKOH COXpaHEHHUS JIEKTpUUECKOro 3apsja. BzaumopelictBue 3apsanoB. TodyedHbie OK 3
3apsiabl. 3akoH Kynona. Dnektpudeckoe none. Ero neiicTBue Ha 3IEKTPUUYECKUE 3apsJibl. 8 OK 4
Hampsix€aHocth  snextpudeckoro monst. [IpoOGueiid 3apsin. Jluaum Hanpssk€HHOCTH OK 5
anekTpuyeckoro  mois.  OpHOpogHOEe — AneKkTpuueckoe  mosie.  [loTeHuuanbHOCTH OK 6
BJIEKTPOCTATUYECKOrO TOJsA. Pa3HOCTh MOTEHIUAIOB W HanpspkeHuwe. l[loTeHuuanbHast OK 7
SHEPrusl 3apsna B dJeKTpocTtatndeckoM mosie. [loTeHnman 3aeKTpoCcTaTUYeCKOro MOoJsl. OK 8
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CBs3b HAINPSHKEHHOCTH TOJIA M Pa3HOCTH MOTEHIMAIOB JUISL AJIEKTPOCTATUYECKOTO OIS
(KaKk OJHOPOJHOT0, TaK M HEOJHOPOAHOro). IIpUHLUN CyNeprno3uLMH SIEKTPUUECKUX
nosiet. Ilome touewnoro 3apsiga. Ilome paBHOMepHO 3apspkeHHOUM cdepol.  [lome
PaBHOMEPHO 3apsbKEHHOro 1o oO0béMy miapa. Ilome paBHOMEpPHO —3aps>KEHHOH
OeckoHeyHOM  TiockocTH. KapTuHbl JOUHUN  HAOpsDKEHHOCTM — ATHUX  MoJed U
SKBUIIOTEHIUAJIBHBIX MOBEPXHOCTEN. [IpOBOAHUKH B 3IEKTPOCTATUUYECKOM I0OJIE. Y CIIOBHE
paBHOBeCUSl 3apsAoB. JIMANEKTPUKH B DIIEKTPOCTATHYECKOM Moje. Jluanexkrpuyeckas
IPOHMUIIAEMOCTh BEILIECTBA. Konnencarop. DNEeKTPOEMKOCTh KOHJIEHCATOpa.
DNEeKTPOEMKOCTh IUIOCKOTO KOHAeHcaropa. [lapanmnenbHoe cOeIWHEHHE KOHAEHCATOPOB.
[TocnenoBaTenpHOE COEIMHEHUE KOHIEHCATOPOB. DHEPTHUs 3apsHKEHHOTO KOHAEHCATOpa.
JIBU>KEHHE 3apsSKEHHOW YaCTULIBI B OAHOPOIHOM 3JIEKTPUUYECKOM MOJIE.
JdemoHcTpanumn

1. YcTpoilcTBO M NpUHIIUI ACHCTBUS SJIEKTPOMETPA.

2. DNEKTPUYECKOE TOJIE 3aAPIKEHHBIX IIAPUKOB.

3. DIIEKTpUYECKOE TOJIE€ IBYX 3aPSXKEHHBIX IUIACTHH.

4. ITpOBOJHUKY B 3JIEKTPUUECKOM IIOJIE.

5. DieKTpocTaThUuecKas 3aiiuTa.

6. YcTpoiicTBO U eiicTBIE KOHIEHCATOPA MOCTOSTHHOM U IEPEMEHHON EMKOCTH

/. 3aBUCHMOCTb 3JEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIaAW IUIACTHH,
PacCTOSIHUS MEXY HUMU U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OK 9
IIK 2.1

Tema 2.
IlocToSIHHBIH
JIEKTPUYECKU I
TOK.

Cuia toka. [locTosaHHBINM TOK. Y CIOBUS CYHIECTBOBAHUS MOCTOSIHHOTO 3JIEKTPUYECKOT(
Toka. ctounuku Toka. Hanpsixenue U u DJ1C E. 3akon Oma 11 yyacTka 1enH.
DNEKTPUUECKOE COMPOTUBICHUE. 3aBUCUMOCTh COIIPOTUBRIIEHUSI OJTHOPOIHOTO MPOBOIHUKA
OT €r0 JUIMHBI U TUIOLIAJHN ITONIEPEYHOIr0 CEYEHHUsI. Y JAEJIBbHOE CONPOTUBIIEHNUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapAILIEIBHOE, CMEIIAHHOE COEANHEHUE MPOBOIHUKOB. Pacuér
pa3BEeTBIEHHBIX dNeKTpudeckux 1eneil. [Ipasuna Kupxroda. PaboTa snexkrpudeckoro Toka.
3akoH Jxoyns — JleHua. MoLHOCTb 31€KTPUYECKOro TOKa. TernaoBas MOIIHOCTD,
BbIJIEIsIeMas Ha pesuctope. DJIC 1 BHyTpeHHEE CONPOTUBICHHE UCTOYHUKA TOKA. 3aKOH OM|

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
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JUTSL TIOJTHOM (3aMKHYTOM) 2JIEKTpUYECKOM 1enu. MoImHOoCTh ucTouHrKa Toka. KopoTtkoe OK9
3aMbikaHue. KoHieHcaTop B LIeNU MOCTOSSHHOTO TOKA. IIK 2.1
JdemoHcTpanumn
1. VI3MepeHue cuiibl TOKa U HAMPSKCHMUS.
2. UccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHHS TTPU TTOCTOSIHHOM
HaIPSKEHUU.
3. [Ipsimoe uzmepenue J/IC. KopoTkoe 3aMbIkaHUE TaIbBAHUYECKOTO 3JIEMEHTA U
OIIEHKA BHYTPEHHErO0 COMPOTUBIICHUSI.
4. VlccnenoBanue pasHOCTH MOTEHIIMAIOB MEXTy MOJTIOCAMH UCTOYHUKA TOKA OT CHJIBI
TOKA B IICTIH.
Tema 3.3. DneKkTpuuecKas MPOBOJAMMOCTh PA3JIMYHBIX BEIIECTB. DJEKTPOHHASI MPOBOIUMOCTD
Toxu B TBEPABIX METAJUIOB. 3aBUCUMOCTb CONPOTUBICHUS METAUIOB OT TEMIEpaTyphl.
PAMANLIX | CpepxnpoBOAMMOCTE. DNIEKTpUUECKHH TOK B Bakyyme. CBOICTBA DIEKTPOHHBIX ITyYKOB. OK 1
cpeas. [MonynmpoBoguuku. CoOCTBEHHas U TPUMECHas MPOBOJUMOCTh TOJYIPOBOIHUKOB. OK 2
CaoiictBa p — n-mepexona. llomynpoBogHuKOBbIE TPUOOPHI. DIEKTPUYECKUA TOK B OK 3
ANEKTPOJIUTAX. IDIEKTPOIUTHYECKAS auccouuanus. Onektponn3. 3akoHsl Dapanes s OK 4
AJIEKTPOJIN3a. DJIEKTpUYeCKUi TOK B razax. CamMoCTOSTEIbHBIM M HECAMOCTOSTEIIbHBIN OK S
pa3psa. PaznyuuHbie TUIIBI CAMOCTOSITENILHOTO paspsana. Momnuus. [Lazma. OK 6
JdeMoHCTpanuu OK'7
1. 3aBUCUMOCTbH COIPOTHUBIIEHUSI METAIIOB OT TEMIIEPATYPHI. OK 8
2. IIpoBOAMMOCTH 3JEKTPOIUTOB. OK9
3. 3akoHsbl anekTposinza Papazes. IK2.1
4. VckpoBoi pa3psil U MPOBOAUMOCTb BO3/1yXa.
5. OTHOCTOPOHHSISI MPOBOAUMOCTD AUOJA.
Tema 4. B3aumonenicTBHe TOCTOSHHBIX MAarHUTOB W NPOBOJHUKOB C TOKOM. MarHutHoe OK 1
MarnnTthoe nose| rone. Bektop MarHuTHOM WHAYKIUH. [[pyUHIMT Cynepno3uIinyl MarHUTHEIX mosiei. JInanm OK 2
MarHuTHOM WHAYKUUM. MarHutHOe moJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJHHUKA, OK 3
KaTYyIIKU U KpyroBoro Butka). OnbIT Opcrena. Cuna AMnepa, €€ HanpaBJIeHUE U MOAYJIb. OK 4
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Cuna Jlopenua, e€ HampaBiI€HHE W MOAYJb. JIBWKEHHE 3apsyKEHHOM 4YacTULBI B OK 5
OJIHOPOJHOM MarHuTHoM Tnosie. Pabora cuibl JlopeHua. MaruutHoe mosie B BELIECTBE. OK 6
@eppOMarHeTuKy, napa- u AMaMarHeTUKu OK 7
JdemoHcTpanumn OK 8
1. KaptuHa nuHUA MHAYKIMH MAarHUTHOTO TOJISL TMOJOCOBOTO M MOJIKOBOOOPA3HOIO OK 9
MMOCTOSIHHBIX MAarHUTOB. IIK 2.1
2. Kaptuna nuHUN MarHUTHOW WHIYKIMH TOJS JIJIWHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MPOBOIHMKA, KATYIIIKK C TOKOM.
3. Cuna Awmrepa.
4. HaGnrofieHre JBIKCHHS TTyYKa JIEKTPOHOB B MAarHUTHOM TIOJIE.
5. IlpuHIUIT AEUCTBUS AJIEKTPOUZMEPUTEIIBHOIO MPUOOpPa MArHUTODJICKTPUUYCCKON
CHCTEMBI.
Tema 5. SIBneHne 3IEKTPOMArHUTHOM HMHAYKIUHU. [I0OTOK BEKTOpa MarHUTHOW WHIYKIIUU.
daexkrpomaruut| DJ[C  WHAYKIMHA. 3aKOH  JJIGKTpOMarHuTHOW wHAayknmum  @Dapanes. Buxpesoe OK 1
Hasi MHAYKIMS | yiekTpudyeckoe mnoie. Toku Pyko. DJIC HHAYKIMM B TPOBOJHMKE, JBHXKYILIEMCS OK 2
NOCTYMATENbHO B OJHOPOJAHOM MarHUTHOM none. IlpaBuno Jlenuna. MHAYKTUBHOCTB. OK 3
Karymika MHAYKTHBHOCTH B LIENH MOCTOSTHHOTO Toka. SIBieHue camouHAaykuuu. J1C OK 4
CaMOMHIYKIMH. DHEPIUsi MArHUTHOTO MOJI KATYIIKU ¢ TOKOM. DJIEKTPOMArHUTHOE TOJIE. OK5
JdeMoHCTpanuu OK 6
1. HabmroeHue sSIBICHHS JICKTPOMArHUTHON MHIYKITHH. OK'7
2. MHccnenoBanne 3aBucumoctd IJC UMHAYKIMH OT CKOPOCTH H3MEHEHUS OK 8
MarHUTHOTO MOTOKA. OK9
K 2.1

3. IIpaBuiio Jlenna.
4. SIBneHue CaMOMHAYKIIUH.

Jlabopamopnasn paboma Ne 3 Onpenencarie DJIC u BHYTPEHHETO CONPOTHUBICHUS
HMCTOYHUKA JICKTPHICCKON YHEPTHH.

Jlabopamopnaa paooma Ned OrnpeneneHue  yJIeJIbHOTO  COMPOTHUBICHUS
ITPOBOJTHHKA.
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Jlabopamopnas paboma No5 OnipesiesieHre TEMIIEPATyPHOTO CONPOTUBICHUS MEH. 2
Pazjen 5 Kos1e6aHust 1 BOJIHBI 32/0
Tema 1. Konebarenvbnass cucrema. CpoOognbie KojeOaHus. [‘apMoHMueckue KoJsieOaHUs.
Mexannieckne | KygemaTiueckoe M JIMHAMHYECKOE ONMCAHHWE. DHEPreTHYeCKOe OIMCAHHE (3aKOH
KOJIOAHUA | coxpaHeHHsT MEXAHWYECKOH Heprun). BbIBOA AHHAMUYECKOTO OMHUCAHHS TAPMOHHYECKHX
KOoJeOaHUN W3 MX DHEPreTUYECKOro M KMHEMAaTUYeCKOro omucaHus. AMiuiutyna u ¢asa
koneOanuii. CBS3b aMIUIMTYIbl KOJICOAHUN WMCXOMHOW BEIWYMHBI C aMIUTUTYJIaMu OK 1
Kosjebanuii e€ ckopoctu U yckopeHus. Ilepmon m uacrora kosnebanuii. [lepuon manbx OK?2
CBOOOJHBIX KOJeOaHMl MaTemMaTHdeckoro wmastHuka. llepuox cBoOOAHBIX KoseOaHMI OK 3
NpY>KUHHOTO MasTHHKA. [ToHATHE 0 3aTyXaromux KojaebanusaXx. BeIHYK/IeHHbIEe KOJIeOaHMsI. OK 4
Pe3onanc. Pe3onancHasi kpuBas. BnusHue 3aTyxaHus Ha BHUJ PE30HAHCHON KPHUBOM. OK 5
ABTOKOJIEOAHUS 4 OK 6
JdeMoHCcTpanuu OK 7
1. 3anuck K01e0aTeTbHOTO ABUKECHUS. OK 8
2. HabGmronmenwe He3aBUCHUMOCTH TIEpHOJa MajlblX KoJieOaHWUN rpy3a Ha HHUTH OT OK 9
AMIUTUTY/IBL. IK 2.1
3. HccnenoBanue konebaHui rpy3a Ha MAacCUBHOHN MPYXHUHE C IEIbI0 (POPMUPOBAHUS
npencTaBieHuit 00 uaeanbHOW MOJENH MPY>KMHHOTO MasTHUKA.
4. 3aK0H coXpaHEHHUs JHEPTUH MPU KoJIeOaHUIX Ipy3a Ha MPYKHUHE.
5. UccnenoBanne BHIHYKICHHBIX KOJICOAHUH.
6. Habmronenne pe3oHanca.
Tema 2 Konebarenbubrit koHTYp. CBOOOIHBIE DJIIEKTPOMAarHUTHBIE KOJICOAHUS B UJ1€aTbHOM OK'1
23;:;;’:3‘3” HHTHNE | ronebarensHoM KOHTYpe. Dopmysia TomcoHa. CBs3b aMILUTUTY/IbI 3apsijia KOHIEHcaTopa ¢ o OK 2
' aMIUTUTYJION CHJTBI TOKA B KOJIEOATEIbHOM KOHTYpPE. 3aKOH COXpAaHEHUS SHEPTHUH B OK 3
UJIeATbHOM KOJIe0aTeIbHOM KOHTYpe. 3aTyXalolue AIeKTPOMarHuTHbIC KOJeOaHusl. OK 4
BoiHyXeHHbIE eKTpoMarHuTHele Konebanusd. [lepemenHblil TOk. MOIIHOCTD OK 5
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NEPEMEHHOI0 TOKAa. AMIIJIMTY/THOE U IEMCTBYIOILIEE 3HAUYEHUE CUJIbI TOKA U HANPSHKCHUS OK 6
IpU pa3InyHON (popMe 3aBUCUMOCTH NEPEMEHHOT0 TOKa OT BpeMeHH. CUHYCOUAaIbHBIN OK 7
IIEPEMEHHBIN TOK. Pe3uCTOp, KOHAEHCATOP U KaTyllKa UHIYKTUBHOCTH B LICNIU OK 8
CUHYCOMJAIBHOTO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsyKeHUI. OK 9
Nneanbubiii Tpancpopmartop. [Ipon3BoAcTBO, nepenaya U NOoTpedIeHne IIEKTPUUECKON IIK 2.1
SHEPIruM. JKOJOTHUYECKUE PUCKHU IIPU MPOU3BOJCTBE dJEKTposHepruu. KynpTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B ITOBCETHEBHOM KU3HM.

JdemoHcTpanumn

1. CBOOOIHBIC JIEKTPOMArHUTHBIE KOJIeOaHNs.

2. 3aBUCUMOCTB YaCTOThI CBOOOAHBIX KOJIEOAHUI OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpA.

3. 'eneparop He3aTyXaroMUX IEKTPOMArHUTHBIX KOJIEOAHUH.

4. Mogens 3JeKTpOMarHiTHOTO TeHepaTopa.

7. Pe3ucTop, KaTylka MHIYKTUBHOCTH U KOHJEHCATOp B LIENU NIEPEMEHHOTO TOKA.

8. Pe3oHaHC IIpH MOCIEA0BATEIBHOM COCIMHEHUN PE3UCTOPA, KATYLIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

9. YcrpoiicTBO M pUHIIKI JeHCTBUS TpaHChopmaTopa.

10. Mojenb TMHUN 3JIEKTPONEpEayu.

Tema 3 MexaHn4ecKue BOJIHBI, YCIOBUS MX paclpocTpaHeHus. Ilonepedynsie 1 NpoaoIbHbIe OK 1
xz‘:l’)‘(‘);‘;cr':fsm BOJHEIL. Ileproi, CKOpOCTh pacipocTpaHeHUs M UiMHa BOJNHBL CBOMCTBA MEXaHHYECKUX OK 2
— BOJIH: OTpakK€HHe, IpejoMieHue, nareppeperuns u qudppaxmus. 3syk. CKOpOCTh 3BYKA. OK 3

I'pomkocTts 3Byka. Breicora TonHa. TemOp 3Byka. IllymoBoe 3arpsi3HeHHE OKpYyKaromiei OK 4
cpelnbl. OJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3JIYy4YEHUS JIIEKTPOMArHUTHBIX BOJIH. OK 5
B3anmuass opuentanms BexktopoB E, B, v B asnektpomaruutHOM BoiHe. CBolicTBa OK 6
AIIEKTPOMATHUTHBIX BOJH: OTPa)X€HHUE, MPETOMIICHUE, TMONApu3anus, UHTepPEepeHuus u OK 7
audpakmus. [kana 371eKTpoMarHUTHEIX BOJH. [IpMeHEeHNe 3IeKTPOMAarHUTHBIX BOJIH B OK 8
TeXHHKe © ObiTy. [lpuHIMIBI  paguocBA3M U TelneBUACHUA.  Pagmomoxarius. OK 9

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOWIEH CPEbI.
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JdemoHcTpanumn

1. O6pazoBaHue U pacpOCTPaHEHUE MOMEPEYHBIX U MPOOJIBHBIX BOJH.

2. Koneb6mromieecs Teso Kak HICTOYHHUK 3BYKa.

3. HaGnrogenue orpakeHus: M MPEIOMIICHHS] MEXaHUYECKUX BOJIH.

4. AKycTHYECKHI pe30HaHC.

8. HaGmroeHne cBsi3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAON M 9acTOTON
KOJIeOaHMUIA.

9. UccnenoBaHne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpPa)KCHHE, MPEIOMIICHUE,
noJsipu3anysi, Tudpaxius, HHTepPEePSHITHSL.

IIK 2.1

Tema 4
Onruka

[IpsmonuHeliHOe pacrpoCTpaHEHUE CBETa B OJHOpPOJAHOW cpexae. Jlyu cBera.
TodeuHbll UCTOYHMK cBeTa. OTpakeHHE CBeTa. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHue
n300paxkeHuit B miaockoMm 3epkaiie. Chepuueckue 3epkana. [Ipenomienue cBera. 3aKOHbI
npesoMJIeHHs] cBeTa. AOCONIOTHBIA  MoKaszaTelb mpeinomiieHus. OTHOCUTEIbHBIN
nokasaTenb npejaomiieHus. [IocToSHCTBO 4acTOTHI CBETA U COOTHOLIEHUE JJIMH BOJIH IIPHU
epexoe MOHOXPOMATHYECKOIO0 CBETAa 4Yepe3 TPaHMIy pas3jiesa JABYX ONTHYECKUX CpEl.
Xon nyueit B mpusme. Jucnepcus cBeta. CinoxkHbii coctaB 6enoro ceera. LIget. [TomHoe
BHYTpeHHee oTpaxeHue. IIpenenpHblii yroa NOJHOTO BHYTPEHHETO OTPaKCHUS.
CobOuparomue u pacceuBaomue uUH3bL. ToHkas nunH3a. DoOKycHOe paccTosiHUE U
ONTHUYECKAas] CHUJla TOHKOM JHWH3BL. 3aBUCHUMOCTH (DOKYCHOTO PACCTOSHHS TOHKOMN
chepudeckoil JMH3bI OT €€ TEOMETPUH W OTHOCUTEIBHOTO IOKAa3aTels MPeIOMIICHUS.
dopMyJia TOHKOW JIMH3BI. Y BEJINYCHUE, JaBAEMOE JIMH30M. X0/ JIy4da, MPOLIEAUIETO JIMH3Y
MOJT TIPOU3BOJBHBIM YTJIOM K €€ riaBHOM onTudeckoil ocu. [loctpoenue mzoOpaxkeHuUi
TOYKM U OTpE3Ka MPSMON B COOMPAIONIMX M PACCEMBAIONIUX JIMH3aX M WX CHUCTeMax.
OnTtuueckue mpubopsl. Pazpemaromas cmocobHocTh. ['71a3 Kak onNTHYecKas CHCTEMA.
[Ipenens MpUMEHUMOCTH T€OMETpUYeCcKoi onTuku. BomHoBas omtuka. MaTepdepennms
cBera. KorepeHTHble UCTOYHUKHU. YCIOBUS HAOIOJIEHUS] MAaKCUMYMOB MU MHUHMMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JIByX KOT€PEHTHBIX HCTOYHUKOB. [Ipmmepsl
KJIacCUYeCKUX MHTephepeHINOHHbIX cxeM. Judpakuus csera. JudpakironHas pemeérka.

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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VYcnoBue HaOMIOAEHHS TJIABHBIX MaKCUMYMOB IPH MaJ€HUH MOHOXPOMAaTHYECKOTO CBETa
Ha AU pakuuoHHyto pem€Tky. [lonspusanus cera.
JdemoHcTpanumn
1. 3aKOHBI OTpaXKEHUS CBETA.
. UccnenoBanue npenomieHus cBeTa.
. HaGnrogenue noaHoro BHyTpEHHETO OTpakeHusl. Mojienb CBETOBO/IA.
. UccnenoBanue xona CBETOBBIX IyYKOB Yepe3 INIOCKONAPaUIE/IbHYIO IUIACTHHY.
. UccnenoBanue cCBONCTB M300paKeHU I B JIMH3AX.
. Moaenu MHUKpoOCKOIIa, TenecKona.
. HaGnronenue 1BeTOB TOHKUX IJIEHOK.
. Habnrogenune nudpakimoHHOTO CIIEKTpA.
. Habnrogenune nucnepcuu cBera.

© o0 ~NAN Wb W

Jlabopamopnas paboma No6

OrnpenenieHne yCKOpeHus CBOOOTHOTO TMaJICHHUS] MAaTEeMAaTHUYEeCKOTO MasiTHUKA. :
Jlabopamopnasa paboma Ne 7 9
Omnpenenenue kodhhunreHTa npesoMIeHUs CTEKIIA.
Jlabopamopnas paboma Ne8 5
OrnpeeneHne rIaBHOTO (DOKYCHOTO PACCTOSIHUS U ONITHYECKOM CUIIBI JIUH3BI.
Jlabopamopnas paboma Ne9 5
OrnpeeneHne JUIMHBI CBETOBOM BOHBI ¢ ITOMOIIBIO TUGPAKIIMOHHON PEIETKY.
Paznen 6 OCHOBBI cIeNHAJIbHON TEOPUH OTHOCHTEIHLHOCTH. 2/0
Tema 1. ['paHuIBbl MPUMEHUMOCTH KJIacCUYECKOM MeXaHuKku. [locTynaTsl cnenuaabHON TEOPUU OK 1
Ocnosrl OTHOCHTENBHOCTH. [IpocTpancTBeHHO-BpeMeHHOM nHTepBai. [Ipeobpazoanus Jlopenna. OK 2
cnennatbHoil | yVenoppe NPUYUHHOCTH. OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U 2 OK 3
Teopun COKpaIleHUE JTMHBI. JHEPTUSA U UMITYJIbC PEISTUBUCTCKOM YacTHIIBl. CBS3b MACCHI € OK 4
OTHOCHTETRHOCTH sheprieil M UMITYJIBCOM PENISTHBHCTCKOW YaCTHIIBI. DHEPTHUS ITOKOS. OK 5
OK 6
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OK 7

OK 8
OK 9
IK 2.1
Paznen 7. KBanroBas ¢pusznka 10/0
Tema 7.1. PaBHOBecHOE TermoBoe usnydeHue (u3nydeHue adbCcoaoTHO YEPHOTOo Tena). 3aKOH
Kopmyexyaspio- | onrernenmst Buna. ['umoresa M. ITnanka o kBanTax. GOTOHBL. DHEPIUsS U HMITYIEC (HOTOHA.
BOJIHOBOM yaJIu3M ) )
®oroaddext. OnbiThl A. I'. Cronerosa. 3akonsl GoTodpdexra. YpaBHeHue DWHIITEHHA 15 OK 1
dotoaddexra. «Kpacnas rpanuna» porodddekra. [aBnenne cera (B 4aCTHOCTH, J1aBJICHUE OK 2
cBeTa Ha aOCOJIOTHO MOMIOHIAOIIYIO U @OCOTIOTHO OTPAKAIOUTYIO TOBEPXHOCTH). OTBITHI OK 3
I1. H. Jle6enena. BomHnoBbie cBoticTBa yacTuil. Boiusl ne bpoitns. J{nuHa BomHbl ae bpoits OK 4
U pa3Mepbl 00J1aCTH JIOKAJM3AIMK JIBIKYIIEics yacTulibl. KoprycKymsipHO-BOJIHOBOM OK 5
nyanusM. {udpakius 3eKTpoHOB Ha kpuctaiuiax. Crenuduka u3MEpeHUt B MUKPOMUDE. 4 OK 6
CootHomreHust HeonpeaenéHHocTel I eitzenbepra. OK 7
JdeMoHCTpanuu OK 8
1. ®oroaddext Ha ycTaHOBKE C IIMHKOBOM IIJIACTHHOM. OK 9
2. VccnenoBanue 3aKk0HOB BHEMIHETO (hoTodddekra. [K 2.1
3. UccnenoBanue 3aBUCUMOCTH COTMPOTUBIICHUS TTOTYIPOBOJHUKOB OT OCBEIIEHHOCTH.
4. CeeroamoS.
5. Conneunas 6arapes
Tema 7.2. OneITHI IO UCCTIEOBAHUIO CTpOoeHUs aroma. [lmanerapuas moaens aroma Pezepdopna. OK'1
®usuka atoma. | [Joctynarel bopa. U3nydyenue u mornomieHne (pOTOHOB MPHU MEPEXOJE aTOMa C OHOTO OK 2
YPOBHSI 3HEPTruu Ha Apyroi. Buasl ciektpoB. CHeKTp ypOoBHEHN I3HEPTUU aTOMa BOAOPOA. 2 OK 3
CnoHTaHHOE U BBIHYKJIEHHOE U3J1ydyeHue cBera. Jlazep. OK 4
JlemoHcTpanum OK 5
1. Monens onbita Pezepdopaa. OK 6
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2. HaGmronenue muHeHYaThIX CIIEKTPOB. OK 7
OK 8
OK 9
IK 2.1
Tema 7.3. Hyxknonnas monens siapa ['eitzenbepra — MBanenko. 3apsia sapa. MaccoBoe 4mciio
PusuKa anpa. M3ortombl. PaamoaktuBHOCTB. Aunbda-pacnaj. DIEKTPOHHBIA U MO3UTPOHHBIN OK1
uaggrn:l:}:fa;i[:jx Oetapacnag. ['amma-uznydenuwe. 3akOH paJuOaKTUBHOTO pacnaga. PaanoakTuBHbBIC 85 g
— U30TONBI B Tipupojie. CBONCTBA MOHU3UPYIOIIETO U3TyueHUs. BiausHue paauoakTHBHOCTH OK 4
Ha JKMBBbIE opraHu3Mbl. EctecTBeHHBbIN (GoH u3mydeHus. Jlo3umeTrpusi. DHEPTrHs CBS3H
HYKJIOHOB B sizipe. SnepHbie cwibl. Jledekt macchl siapa. SnepHble peakiuu. Jlenenue u 4 OK 5
cuHTe3 saep. AxepHeie peaktophl. [IpoGiembl yrpaBiaseMoro TEPMOSIEPHOTO CHHTE3A. OK 6
DKOJIOTUYECKHE AaCHEeKThl Pa3BUTHUS SIIEPHOM SHEpPreTuku. MeToabl PpEerucTpaluu u OK 7
UCCJIEIOBAHUs dJIEMEHTapHbIX dYacTull. DyHIaMeHTanbHble B3aUMOJEHCTBUSA. bapuoHsl, OK 8
Me30HbI U JentoHsl. [IpencraBnenne o CranmaptHoit Mozaenu. KBapk-rirooHHash MoJieb OK9
aaponoB. ®dusuka 3a npenenamu CrangaptHod Mmoxaenu. TémHas Marepuss U TEMHas IK 2.1
sHeprus. EquHCTBO hU3nudYecKoi KapTUHBI MUpa.
Pasnen 8. DJIeMeHTHI ACTPOHOMHH U aCTPO(PU3UKH. 24/0
Drarnbl pa3BUTHS acTpoHOMUU. [IpUKIanHOE 1 MUPOBO33pPEHUECKOE 3HAUCHHE OK 1
actpoHomuu. [IpuMeHNMOCTD 3aKOHOB (DU3UKHU JUTsI OOBSICHEHUS IPUPOIBI KOCMHYECKHIX OK 2
OOBEKTOB. OK 3
Mertoasl acTpOHOMUYECKUX HcciienoBaHui. COBpeMEHHBIE ONTUYECKUE TEIECKOIIbI, OK 4
paanoTEeIeCKONBI, BHEATMOC(hEpHAs ACTPOHOMHSI. 22 OK 5
Bup 3Bé3nHoro Heba. Co3Be3usi, SpKUe 3BE3/IbI, INIAHETHI, UX BUIUMOE JIBUKCHHUE. OK 6
Conneynas cucrema. OK 7
Connne. Conmueunasi akTUBHOCTb. VIcTounuk sHepruu CoJiHIIa U 3BE3. OK 8
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. /[[uarpaMma «CreKTpalibHbIN KjIacc — OK 9

CBETUMOCTDY. 3BE3/IBI TJIABHOU MOCJIEAOBATEILHOCTH. 3aBUCUMOCTE «Macca —
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CBETUMOCTbY» JIJIA 3BE3]1 TJIABHOM MOCIEN0BATENBLHOCTU. BHyTpEeHHEE CTpOEHHE 3BE3 . IIK 2.1
CoBpeMeHHBIE NPEICTABICHUS O IPOUCXOKIAECHNUN U 3BOoIonUU ConHIA 1 3BE31. DTarbl
YKU3HU 3BE3.

Muineunsiii [lyte — Hama ['anaktuka. [lonoxxenne u nuxenue ConHna B ['amakTuke.
Tunel ranaktuk. Paguoranaktuky v kBa3apsl. UEpHBIE IBIPHI B iApax rajJakTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa00ma. Pazoeranue ranaktuk. Teopus
bousbiioro B3peiBa. PenukroBoe nsnydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnpie npo6iemMbl aCTPOHOMUHU.

Jlabopamopnasn paboma Ne 10 Nzyuenus 3B€31HOTO HeOa C TTOMOIIBIO MOJIBHKHOM
KapThl HeOa.
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3. YcioBus peaju3aluu y4eOHOM AUCHUIINHBI
3.1. Cneyuanvuvie nomewienusa 014 peanuzauuu RPOZPammol y4edoHo
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 aJig 00yJarommuxcs,
JEMOHCTPALIMOHHBIN CTOJ; mexHuueckue cpeocmea obyuenus: KOMIBbIOTEP, MPOEKTOP.
JlaGopaHTCcKkasi KOMHaTa OCHAIIeHHas O00OpyJOBaHHMEM: MeOenb Uil pa3MElleHUs U
XpaHeHUs] y4eOHOW muTepaTyphl W HarjlsgHOro Matepuajia (oO0OpyqoBaHHE IS
JEMOHCTpAIlMA  OIBITOB W 3aKOHOB, KOMIUICKTBI yYeOHBIX TaOJUIl, IJIaKaThl
(«dusnueckre BeIMYMHBI W (yHIAMEHTAJIbHBIE KOHCTaHTBD», «MeXayHapoaHas
cucrema emuaul, CH», «llepmommueckas cucrema XuMUYeckux snemeHtoB JI. .

MeneneeBay, 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. IOmkoBa. — Kpacnosipck : CuOupckuii rocyapcTBEHHBIH
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. JlomoaHUTEIbHbIC UICTOYHHKH.

HNurepHer- pecypcnl

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

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

http: //www.elibrary.ru/ - HanimonaibHast 31eKTpoHHAsI ONOIMOTEeKa

http: //www.edu.ru/ - ®enepanbubiii MaTEpHET-TIOpTaN «Poccuiickoe oOpa3oBaHHe)
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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:

-y4eOHBIC 3aHATHUS TMPOBOJSATCS Ui MHBAJUIOB W JIMI C OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMU 3JIOPOBbSl B OJHOM ayJUTOPUH COBMECTHO C OOYYalOIIUMHCS, HE
UMEIOIIMMHU OTPAaHUYCHHBIX BO3MOXKHOCTEHN 3I0POBbS, €CJIM 3TO HE CO3/IaeT TPYAHOCTEH
JUIsl 00YyYarouXcsl B X0/€ yUeOHBIX 3aHITHH;

-IPUCYTCTBUE AaCCUCTEHTa H3 4ucia padboTHukoB BI'TY wuinum mnpuBIEeYEHHBIX JIHII,
OKa3bIBAIOIIETO OOYYaIOIIUMCS HEOOXOIUMYIO TEXHHYECKYIO TOMOIIh C Y4E€TOM HUX
UHANBUAYATBHBIX 0COOCHHOCTEH (3aHATh pabodee MeCcTo, EPEeABUTaThCs, MPOYUTATH U
oQopMUTH 3a/1aHKe, 00IIATHCS C MEAArOrH4eckKuM pabOTHUKOM U T. H.);

-00yyaromuecss ¢ y4eToM WX WHIWBHIYaJIbHBIX OCOOCHHOCTEW MOTYT TMOJb30BAThCS
HEOOXOIMMBIMU UM TEXHHUUYECKHUMU CPEJICTBAMH;

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

JIOTIOMHUTENNBEHO TIpU  TPOBEACHUM  Y4YEOHBIX  3aHATHH  oOecreunBaeTCs
coOmIoIeHNe CIAEAYIOMUX TPEeOOBaHUM B 3aBUCUMOCTH OT KAaTETOpHid 00YYaronIuxcs ¢
OTPaHUYEHHBIMHU BO3MOKHOCTSIMH 37]0POBbSI:

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

penbedHO-TOUeUHbIM 1IpudTOM bpailiss win B BUAE SIEKTPOHHOIO JIOKYMEHTA,
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JOCTYIIHOTO C TIOMOIIBK) KOMIIBIOTEPA CO CHELUATU3UPOBAHHBIM IPOTPaMMHBIM
oOecreyeHueM Jis CIEeNbIX, WIA 3a4UTHIBAIOTCS aCCUCTEHTOM; NMHCbMEHHBIE 3aJaHUs
BBITNIOJIHAIOTCS. Ha OyMare penbepHO-ToYeUHbIM HpudTOoM bpailnsg nian Ha koMnbloTepe
CO CHEIUAJIU3UPOBAHHBIM IPOTPAaMMHBIM  OOECHEYEeHHEeM JJIg  CIIENbIX, WJIU
HAJUKTOBBIBAIOTCA ACCUCTEHTY; OOyYarolluMcs JJis BBINOJIHEHUS 3aJaHus TpU
HEOOXOIMMOCTH TMPEAOCTABISAETCS KOMIUIEKT NHUChMEHHBIX TPUHAJIEKHOCTER U
Oymara [ mnMcbMa pelibeHO-ToueuHbIM 1mipudToM bpaiinsg, kommbroTep €O
CHEeUATU3UPOBAHHBIM MIPOTPAMMHBIM 00€CTIEUEHUEM JISl CJICTIBIX;

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

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

r) JUId JUI C TSOKEJIbIMH HAapyUICHUSMHU pe4H, TIyXUX, CJIa0OCHIbIIIAUX BCe
KOHTPOJIbHO-OLICHOYHBIE ~ MEPONPUATHS 1O  JKEJaHUI0  OOyYaroIIMXCs  MOTYT
IPOBOJIUTHCS B TUCBbMEHHOM (opMe;

) Uil JUU  C HapyWEHWsSIMH OIOPHO-JABUIaTEIbHOIO anmapara (TsDKEJIbIMU
HApyLIEHUSIMU JBUTATENbHBIX (YHKUIMH BEpPXHUX KOHEYHOCTEM WIIM OTCYTCTBUEM
BEPXHMX KOHEYHOCTEH): MHUCbMEHHBIE 3aJaHUS BBINOIHIIOTCA Ha KOMIIBIOTEPE CO
CHELMATU3UPOBAHHBIM ~ IPOrPaMMHBIM ~ OOECHEYEHHEM WM  HaJUKTOBBIBAIOTCS
ACCHCTEHTY; 1O JKEJIaHHI0 OOYYaIOUIMXCS BCE KOHTPOJIbHO-OLIEHOUHBIE MEPONPUATHS

MOT'YT IPOBOAUTKLCS B YCTHOU popMme.

4 KOHTpPOJIb M OLIEeHKA Pe3YJbTATOB OCBOCHHUSA YUeOHOM JUCIUTUIMHBI.
KoHTponb 1 o1ieHKa pe3yIbTaTOB OCBOCHUS YICOHOM JTUCIIUTUTHHBI

OCYIIIECTBIISICTCS B IIPOIIECCE MPOBEACHMS MPAKTUUCCKUX 3aHATHN U

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

HMHAWBUAYAJIbHBIX 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 TPEACTABICHUH O (U3HUECKON
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
CHOCOOOB  OLIEHKM TOTPEUIHOCTEH  HM3MEpeHHi.
OcBoeHNEe OCHOBHBIX MPUEMOB PAOOTHI ¢ HUPPOBOI
naboparopueit mo pusuke.

PA3JEJI 2. MEXAHUKA

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN MIHOBEHHOU
CKOPOCTH M  YCKOpPEHHUs Tela, TPOBEICHUE
WCCTIEOBAHUS 3aBUCUMOCTEH MEXTy (U3UYECKUMHU
BEJIMYMHAMH M OTIBITOB TI0 TIPOBEPKE MPEIT0KEHHOM
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  (U3MYECKOW  MOJEIbI0  C
WCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB W (opMyI
KUHEMaTHKH. PelmeHne  KayecTBEHHBIX  3ajad,
TpeOYIOIMMX MPUMEHEHHUS 3HAHUN TT0 KHHEMAaTHUKE
OObsicCHEHHEe OCHOBHBIX IPHUHIUIOB  JACHCTBUS
TEeXHUYECKUX  YCTPOHUCTB W  TEXHOJIOTMYECKHX
MPOLECCOB, TAaKUX Kak: CIHUJIOMETp, JBHKCHHE
CHapsJIOB, LICMHBIE, IIECTEPEHYATHIE U PEMEHHBIE
nepeaadd, CKopocTHble Ju(ThL.  OnpeaerneHue
YCIOBUN MPUMEHUMOCTH MOJENel (pu3nueckux Temn
U TPpOIECCOB (SBJIICHHWM): MaTepHallbHas TOYKa,
PaBHOYCKOPEHHOE JIBH)KEHHUE, CBOOOIHOE MAZICHHE.

BeimonHenue  y4eOHbIX  3aJaHUl  Ha  aHaNM3
MeXaHUYECKUX IPOLIECCOB (s1BIICHMIA) c
HCII0JIb30BAHUEM OCHOBHBIX IIOJIOXKEHUN M 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‘-ICCKI/Iﬁ aHaJn3 u 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,
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CKOJIbXKEHUS, MIPOBE/ICHUE UCCIICI0BAHUS
3aBUCHUMOCTEH (DPM3MYECKUX BEJIMYUH U OIBITOB II0
MIPOBEPKE MPEUIOKEHHON TUIOTE3bI IPU U3YUECHUU

JIBUOKCHHS Opycka 10 HAKJIOHHOW TUIOCKOCTH,
JBUKCHHSI CUCTEMBI CBS3aHHBIX Tell, JAeopMaruu
Tell. Pemenne pacu€THbIX 3a/1a4d ¢ SIBHO 33JaHHOM U
HESABHO  3aJaHHOW  (U3MYECKOM  MOJEIbI0  C
WCIIOJIb30BAHUEM OCHOBHBIX 33aKOHOB M (OpMYJ
KHHEMATUKH U JIMHAMUKHU. PerieHue KadyecTBEHHBIX
3amaq, TPEOYIONIMX TPUMEHCHUS 3HAHHHA 10
KHHeMaTuke U JauHaMuke. OObsiCHEHHWE OCHOBHBIX
MIPUHLNAIIOB JCUCTBUSA TEXHUYECKUX YCTPOWCTB M
TEXHOJIOTHYECKUX MPOIIECCOB, TaKHX KaK:
IO IIIUITHUKH, JIBIKEHUE HCKYCCTBEHHBIX
CcyTHUKOB. OmpesieNieHne yCIOBHM 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 wuccienoBaHUsl YCIOBUH pPABHOBECHS
TBEPIOrO  Teia, HMMEKUIEr0 OChb  BpAILCHUS,
KOHCTPYMPOBAHHE KPOHIUTEWHOB M pacyéT 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/la4y, TpeOyIoIMUX MPUMEHEHHS
3HaHMi 10 cratuke. OOBACHEHHWE OCHOBHBIX

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

[IpoBeneHne KOCBEHHBIX U3MEPEHNUN UMITyJIbCA TENA,
KMHETHUYECKOM M TIOTEHUHAJIBHOW DHEpPruy Tena;
MPOBEJICHUE OIBITOB IO IPOBEPKE IPEITIOKEHHON
TUIIOTE3bl NPU  HU3YYEHUHM  PaBHOYCKOPEHHOTO
MPSAMOJIMHENHOTO JBMKEHHS U B3aUMOJEHCTBUS TEIL.
Pemienne pacy€THbIX 3a7a4 C SBHO 3aJaHHOM M
HESIBHO  33JlaHHOM  (U3MYECKON  MOJIENIBI0 ¢

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
MexaHukHu.  PemeHume — KadyeCcTBEHHBIX  3ajady,
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 MECXAHHUKE: 3aKOHbI COXpPaHCHUA
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 aHaJIu3 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
MOJIEKYNSIpHON ~ (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:

XOJOJUIBHUK,  KOHAWLUOHEP,  JM3ENbHBIA 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. BreimoaHenue yueOHbIX 3aaHui Ha aHAIN3
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
3aJlaHU} Ha aHAJIU3 TEIUIOBBIX MPOIECCOB (SIBICHUMN)
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
TepMoaMHamMukud.  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 JlukraHT,
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

32




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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Omnpenenenne yciaoBUH NPUMEHUMOCTH MOJIENH

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 (PU3HUECKUX
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, TAKUX KaK: CHEKTPOMETP, (POTO3IEMEHT,
($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/a4y, TPeOyIOMHNX MpPUMEHEHUS
3HaHMii 1Mo  Teme  «KBaHTOBbIE — SIBICHUS.
Omnpenenenre yclIOBUW NPUMEHUMOCTH KBaHTOBOI
MOJIeIM CBeTa. AHaJIM3 KBAHTOBBIX IIPOLIECCOB C
WCIOJIb30BAaHMEM  ypaBHEHHS  OWHINTEHHA IS
doTorddexra, MPUHIMIIA COOTHOUIEHUI
HeomnpenenéHHocTH ['eizenbepra. Mcnonb3oBanue
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, KBAHTOBBI  KOMIIBIOTED.

JIMKTaHT,
3a4érT,
KOHCIICKTHI,
KOHTPOJIbHAS
pabora,

TCCT
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Omnpenenenne yciaoBUH NPUMEHUMOCTH MOJIENH
aroma Pesepdopaa. AHanu3 KBaHTOBBIX MPOLIECCOB
Ha OCHOBE IIEPBOrO W BTOpPOro IocryaaToB bopa
[IpoBeneHne u3MepeHHl pajnOAKTUBHOTO (hoHA C
HCIOJIb30BAHUEM  JI03MMETpa M MCCIEJ0BaHUE
TPEeKOB dacTuil (IO TOTOBBIM (poTorpadusm).
OObsicHEeHHEe OCHOBHBIX TPHUHIUIOB  JACHCTBUS
TEXHUYECKUX  YCTPOHUCTB U  TEXHOJIOTHYECKUX
IpPOLIECCOB,  TakuMX Kak: JO3UMETp, Kamepa
BwibcoHna, sAnepHBIi  peakTop, TEPMOSICPHBIN
peaktop, aromMHas OoM0a, MarHUTHO-PE30HAHCHAs
ToMoTrpadus. Onpenenenue YCIIOBUM
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 M 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, BBITIOJHEHUS TPYNTIOBBIX MPOEKTOB)

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 HAYYHO-T€XHUYECKOM  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, MPOUCXOANINX B 3BE3/IAX,
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 Ha 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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