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Pabouas mporpamMma 1o (u3MKe Ha ypOBHE CpPEIHETO OOIIero
oOpa3oBaHUsA (yroyOnéHHbIi YPOBEHb  W3YUYCHHUSA peaMeTa)
COCTaBJIeHA Ha OCHOBE ITOJIOKCHHI W TpeOOBaHUI K pe3ylibTaTaMm
OCBOEHHSI OCHOBHOW 00pa3zoBaTelbHOW MPOrpaMMBbl, NIPEJICTABICH-HBIX B
®denepanbHOM TOCYJIApCTBEHHOM O0OPa30BaTEIbHOM CTaHIap-TE CPEIHETO
obmero obpaszoanusa (OPI'OC COO), a Takxke ¢ yu€ToMmdpeneparbHON

paboueit mporpamMmbl  BocmuTaHUsA — u KoHmenmwn
npernojaBaHus ydeOHoro npenmera «Pusnka» B 00pazoBaTeIbHBIX
opranuzauusax Poccuiickoil @enepanunu, peaaiu3yoluX OCHOBHbIE
00meo6pa3zoBa-TeIbHBIC TPOTPAMMBI

MNOACHUTEJIbHAA 3AINMCKA

JanHas mnporpamMma ompejenser o00s3aTeNbHOE MPEIMETHOE CO-
JIep)KaHue, YCTaHaBJIMBAeT NMPUMEPHOE paclpeiesicHue Y4eOHBIX 4Ya- COB
[0 TEMaTHYeCKUM pas3fellaM Kypca M PEKOMEHAYEMYyIO IOCIeao-
BAaTEJBHOCTh M3YyYEHHS TEM M pa3/ie]IoB y4eOHOro mpenMera ¢ y4éTom
MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKH Yy4eOHOro
Ipolecca, BO3pacTHBIX ocoOeHHocTed oOydaromumxcst IIporpamma maér
MPEICTaBICHUE O MENIX, COACpPKaHWH, OOIIeH cTpaTermu o0y- YEHHS,
BOCIIUTAHMSI U Pa3BUTHUSI 00YYAIOUINXCS CPEACTBAMH yueOHO- TO MpeaMeTra
«Pu3uka» Ha yriayOoIEHHOM ypOBHE

Nzyuenue kypca GU3HKH yriayOiaEHHOTO YPOBHS MO3BOJISIET pean-
30BaTh 33/1a4¥ NPOGECCUOHAIBLHON OPHEHTAIMH, HAIIPABIEHO HA CO-
374aHUE YCIOBHUH IS TIPOSABICHUS CBOMX MHTEJUIEKTyalbHBIX U TBOP-

YECKHUX CHOCOOHOCTEH KaKIbIM yYaIIMMCs, KOTOpble HEOOXOIMMBI IS

MPOJOJKEHHSI 00pa30BaHMs B BBICIINX YUCOHBIX 3aBEJCHUIX I10
pazIuYHBIM (HU3UKO-TEXHUUYECKHUM U WHXXEHEPHBIM CIeIHabHOCTIM B
MporpaMMe OMNpPENEISIOTCS IUIAHUPYEMBIE pPe3ybTaThl OCBOE- HUS
Kypca (U3NKH Ha YPOBHE cpeHero oOmiero oOpa3oBaHUs: JUY-HOCTHBIE,
MeTanpeaMeTHbIe, IpeIMEeTHRIE (Ha yriiyOonéHHoM ypos-He) HayuHo-
METO0JIOrNYECKOI OCHOBOHI st  pa3palboTKH
TpeOOBaHUH K JUYHOCTHBIM, METAIPEAMETHBIM W IPEIMETHBIM pe-
3yJbTaTaM 00yYaloUINXcs, OCBOMBIINX IPOrpaMMy CpelHero oOrmie-ro
00pa3oBaHUs Ha YTIyOJIEHHOM YPOBHE, SIBISETCS CUCTEMHO-JIe-
SITEIBHOCTHBIN TIOJIXO0J

[IporpamMma BKiIIOYAET:

6 IUIAaHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (QU3MKH Ha yriy0- JEHHOM
YpOBHE, B TOM YHCIIE IpeAMETHBIE Pe3yJIbTaTHl IO ToAaM 00yUeHHS,

6 comepkaHue yueOHoro mpeamera «PH3mKa» Mo roaaM OO0ydYeHWS;
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6 IPUMEPHOE TEMATUYECKOE IUIAHUPOBAHUE C yKa3aHUEM KOIH4Ye- CTBa
4acoB HAa M3YYEHHE Ka)XIOM TEMbl U IPUMEPHOM XapakTe- PUCTUKOMN
y4eOHOHM NeATEeIbHOCTH yYaIIUuXCs, Pealn3yeMOH NpU HU3y4YEHHH 3STHX
TeM
IIporpaMma nMeeT NPUMEPHBIH XapakTep M MOXXET OBITh HCIIONb-

30BaHA YUYUTEISIMHU (PU3HUKH AJISI COCTABIICHUS CBOMX pabOYUX MPO-TpamMM
Pabouas mporpamma He CKOBBIBAaCT TBOPUECKYIO MHUIIMATUBY yUHUTEICH

W IIPEIOCTABIAECT BO3MOXHOCTH JUIS  pEealH-3allid Pa3IMIHBIX

METOINYECKUX MOIXOJO0B K IMPETOJaBaHUI0 QU3NKH HayTIyOnEHHOM

YPOBHE TIPH YCJIOBHH COXpaHEHHs 00s3a-TeIbHONYACTH COAEepKaHUS

kypca KonnuecTBo 4acoB B TeMAaTHUE€CKOM INIAHUPOBAHUU Ha

U3Yy4CHHE KaXKIOH TEMBl  SIBIISI-€TCS

OPUCHTHUPOBOYHBIM U MOXKET 6LITI) HU3MCHCHO KaK B CTOPOHY

YMEHBIICHU, TaK U YBCIINYCHUA B 3aBUCHUMOCTH OT PCAJIN3YyEMBIX

METOJINYECKUX IOIXOIO0B M YPOBHS MOJATOTOBICHHOCTH YYaITUXCS

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «DU3UKA»

®du3nka Kak Hayka o HanOosiee OOIIMX 3aKOHAX IMPUPOABI, BBI- CTYIIasl B
KadecTBe y4eOHOro IMpeaMeTa B MIKOJIE, BHOCHT CyIle- CTBCHHBIH BKJIaJd B
cuUcTeMy 3HaHHi 00 okxpyxatoumiem mupe llkonbHBIH Kypc duzmkn —
CHCTEMOOOPa3yIoUIUil ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIBKY (pH3HMUe- CKHE 3aKOHBI JIe)KAaT B OCHOBE MPOILIECCOB M SIBICHUH,
M3y4aeMBIX XUMUeH, OnosorueH, pusndecko reorpadueiit u actpoHoMucH
Hcnonb3oBaHue ¥ aKTUBHOE INpUMEHeHHe (DHU3MYECKMX  3HAHHM
OTIPEJICNINIIO XapakTep U OypHOe pa3BHTHE pPa3HOOOPa3HBIX TEXHO-JIOTHH B
cepe IHEpreTHKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, IO- JIyYeHHUs] HOBBIX
MaTEpHaJIOB C 3aJlaHHBIMH CBOMCTBaMH M Ap W3- ydyeHue (U3MKH BHOCHUT
OCHOBHOH BKJax B ()OPMHUPOBAHHME ECTECTBEHHO-HAyYHOW KapTHUHBI MHUpa
ydamuxcs, B (OpMHpOBaHME YMEHWH NPUMEHATH HAy4YHBI METOx
MMO3HAHMS MIPH BBIIOJHEHUH UMHU Y4eOHBIX HCCIIEHOBaHUN

B ocHOBY kypca (hu3uKu cpelHeN MIKOIBI MOJT0XKEH P UAeH, KOTOPbIE
MOXHO paccMaTpHUBaTh KaK HNPUHLHUIBI €ro MOCTPOCHUS

Hoesa wuenocmuocmu. B COOTBETCTBUM C HEH KypcC SIBIISIETCS
JIOTUYECKH 3aBEPIIEHHBIM, OH COACPKUT MaTepHall U3 BCEX pasje- JIOB
(pu3mky, BKIIFOYAET KaK BOIPOCHI KIACCHYECKOM, TaK U COBPE- MEHHOM
puznkn

Hoen cenepanuzauyuu. B cCOOTBETCTBUM C HEW MaTepual Kypca
(puznkn 06beqMHEH BOKPYT (Du3NUecKuX Teopuid Begymum B Kyp-
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ce sBiusercsa (OPMUPOBAHUE IIPEICTABICHUH O CTPYKTYPHBIX YPOB- HSIX
MaTepHuH, BEIICCTBE H IOJIC

Hoea cymanumapuzayuu. EE peanuzauus mnpeanonaraet uc-
MOJIB30BAaHUE T'yMaHUTApHOTO IOTEHIHMajda (U3NYECKOM HayKH, OC-
MBICJICHUE CBSI3M Pa3BUTHUs (PU3UKH C Pa3BUTHEM OOIIECTBA, a TaK-XKe C
MHPOBO33PEHUYECKHUMU, HpPaBCTBEHHBIMU u 9KOJIOTHYECKUMU
npobiieMamu

Hoea npuxknaonon nanpasénennocmu. Kypc ¢usuxm yriry-
OnéHHOTO YPOBHS MPENIOIaraeT 3HAKOMCTBO C IIHPOKAM KPyTroMm
TEXHUYECKHUX U TeXHOJIOTUYECKUX MPUIJIOKEHUN U3yUEeHHBIX T€O- pUl U
3akoHOB [Ipm »>TOM paccMaTpHMBarOTCS Ha  YpPOBHE  OOIIHAX
MPEACTaBICHUN U COBPEMEHHBIE TEXHUYECKHE YCTPOUCTBA M TEXHO- JIOTHH

Hoea 3xonozuzayuu peannsyeTcs IOCPEICTBOM BBEICHUS 2Jie-
MCHTOB COJCpKaHH, HOCBHIHéHHI)IX 3KOJIOTHYECKHUM npo6neMaM
COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM TEXHUKH W TEXHO-
JIOTHH, a TakXke OOCYXICHHS IIPOOJIEeM parrioHaIbHOTO IIPHPOJIO-
MOJIB30BAaHUS U DKOJOTHUECKOil 0e30IMacHOCTH

OcBoeHHE coOOepKaHUSA NPOrPaMMBl TOJDKHO OBITH IOCTPOCHO Ha
MPUHIUAIIAX CUCTEMHO-ACSITEIPHOCTHOTO monaxona Jns ¢usuku pe-
ajqu3anusg OTHUX TPUHIUIIOB 633preTCﬂ Ha HCIIOJIb30BaHUH CaMO-
CTOATENILHOTO JKCIIEPUMEHTAa KaK IOCTOSHHO JeHCTBYyIoHiero Qax- Topa
yueOHOro mpomecca s yrayOn€HHOro ypoBHSI — 3TO CHCTeMa
CaMOCTOSITEJIPHOTO ~ YYEHHYECKOT'0 JKCIEPUMEHTa, BKIIO- YaIOIIero
(poHTaNbHBIE YUYEHWYECKHE OIBITHI NPH H3YYEeHHUH HOBO-TO MaTepuala,
nmabopaTopHbie pabOTH U pabOTHI MpakTUKyMa [Ipw 3TOM BO3MOXKHBI JiBa
crocoba peanm3anuu (QU3MYECKOro IMpaKTH- KymMa B mepBoM  ciydae
MPaKTUKyM MpoBojuTcsi Jmbo B koHue 10 u 11 kiaccoB, nubo nociie
[epBOr0 U BTOPOrO MOJYroAWW B Ka- KJIOM M3 3THUX KiaccoB Bropoi
crmocod — 3TO mHTETrpanus padoT MPaKTHKyMa B CHCTEMY J1abOpaTOPHBIX
paboT, KOTOphIe MPOBOMSAT-Cs B Ipolecce U3yueHus pasaena (temsl) [Ipu
3TOM TmoJ paboTaMH MPaKTUKyMa TIOHHMAaeTCsl CaMOCTOSTEIbHOE
UCCIE0BaHUE, KOTO- POE€ MPOBOAUTCSA IO PYKOBOACTBY CBEPHYTOrO,
0000mEHHOr0 BHa 0€3 MOMIAroBOM MHCTPYKIIUU

B mporpamMMe cucteMa yd4eHHYECKOTO SKCIEpHUMEHTa, JabopaTop- HBIX
paboT W TIpaKTHKyMma IpeJCTaBJIeHa €AWHBIM IiepeyHeM Brl- 6op
TEMaTUKH U1 OTHX BUJOB YYCHHMUYECKHX IIPAaKTHYECKHX pabor
OCYIIECTBIISIETCS] YYaCTHUKaMU 00pa3oBaTEeNbHOTO TIpOIlecca HMCXO- I U3
OCOOEHHOCTEH TMOYPOYHOTO IUIAHWUPOBAHMUSI W OCHAICHUS Ka- OWHeTa
¢m3uku  Ilpm sTOoM oOecneunBaercs OBIaZCHHE OOy4YaIONM- MHCH
YMEHUSIMU MTPOBOJUTH MPSIMbIE M KOCBEHHBIE H3MEPEHMS,
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HCCIIEIOBAaHUS 3aBUCUMOCTEH (PU3MUECKUX BETUYHMH U IOCTAHOBKY OIBITOB
M0 TIPOBEPKE NPEIIOKECHHBIX THIIOTE3

Bosbiioe BHUMaHue yAENsAETCsl PEIICHNIO0 PACYETHBIX M Kade- CTBEHHBIX
3amad I[Ipu sToM mmst pacu€THBIX 3a1ad MPHOPHUTETOM SIBISIIOTCS 3aadH C
SIBHO 3aJJaHHOW MW HEABHO 3aJaHHON ¢u3uge- CcKoi MOJICIIBIO,
MO3BOJIAIOIINE  IIPUMEHSATH  HM3y4YEHHBIE  3aKOHBI M 3aKOHOMEPHOCTHU
KaKk M3 OJHOrO pasjesia Kypca, TaKk U HHTETPH-PYs NPUMEHEHUE 3HaHUU
W3 pasHBIX pa3fenoB Jlns KaueCTBEHHBIX 3a1ad HPHUOPHUTETOM SIBISIOTCS
3aaHUsl Ha OOBSICHEHWE / TpeAcKa- 3aHWe MPOTEKaHWS (U3UICCKHUX
SABJIIGHUH M TIPOLECCOB B OKpYyXKa- IOMIeH >XKU3HU, TpeOyrommue BbIOOpa
(u3mueckof Momenu UISL CUTY- alWd IIPAKTHKO-OPHEHTHPOBAHHOTO
XapakTepa

B cootBercTBum ¢ TpeboBaHmamu PI'OC COO k MatepuaibHO-
TEXHHYECKOMY O00ECIeueHHI0 y4eOHOro mporecca Kypc (QU3UKH
yriayOiaEHHOrO YPOBHS B CpEIHEH HIKOJIE JOJDKEH M3y4aThCsl B YC-JIOBHSIX
npeaMeTHoro kabuHera B kabunere QU3MKK JOHKHO OBITHHEOOXOIUMOE
nmabopaTopHOE 000pyJOBaHME ISl BBINIOTHEHHSI YKa-3aHHBIX B IIPOrpaMMe
YUYEHUYECKUX OIBITOB, JIA0OPATOPHBIX pabOTH pabdoT IpakTUKyMa, a
TaK)Xe JeMOHCTPaIlMOHHOE 000pynoBaHue JleMOHCTPallHOHHOE
obopynoBanue (HOpMHpPYETCsI B COOTBET- CTBHH C NMPUHIIUIIOM
MHUHUMAaJIbHOH JOCTaTOYHOCTH M 00ECIIeYNBAECTIIOCTAHOBKY
MEePEYHNCICHHBIX B IIPOrpaMMe KIIIOUEBBIX JI€MOHCTpa-IUi 17
WCCIIEIOBAaHUS M3yYaeMbIX SIBJICHUH U MPOIECCOB, SIMIIH-PUUECKHUX H
(hyHZaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMeE-
HEHUH

JlabopatopHoe 00OpyIOBaHHE MJIsl YUCHHUYECCKHUX MPAKTHUYECKUX paboT
(opMupyeTcs B BHIE TEMAaTHYECKHMX KOMIUIEKTOB M OOecIe- YUBAeTCsl B
pacuéTe OFHOTO KOMIUIEKTAa Ha JBYX oOydarommxcs Temaruueckue
KOMIUJIEKTHI JJaOOpaTOPHOTO 000PYIOBAHUS JOJIKHBI OBITH MOCTPOEHBI Ha
KOMIUIEKCHOM  HCIIOJIb30BAHMM ~ AHAJIOTOBBIX M IU(POBBIX NMpHOOPOB, a
TaKK€ KOMIBIOTEPHBIX HM3MEPHUTEIBHBIX CHUCTEM B BHUIE IUPPOBHIX

nmabopaTtopuit

HEJN U3YYEHN A YUYEBHOI'O IIPEAMETA «®U3NKA»

OCHOBHBIMU [EIAMUA H3y4deHHUs (QU3MKKH B 0OIIEeM 0Opa3oBaHHUHU
ABJIISIFOTCSI .
— ¢dopmupoBaHne WHTEpeca U CTPEMIICHHs OOydYaromuxcs K Hayd-
HOMY U3YYCHHIO TIIPpUPOABI, Pa3BUTHUEC UX HUHTCIUICKTYAJIbHBIX H
TBOPYECKUX CITOCOOHOCTEH;

OU3NKA. 10—11 Knacchbl 7



— pa3BHTHE NPEACTAaBICHHMH O Hay4yHOM MeToje Io3HaHus u ¢op-
MHUPOBAaHHME HCCIIEIOBATEILCKOIO  OTHOLICHUS K  OKPYXKarolIUM
SIBIICHHSIM;

— (opMHpOBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yJsibTaTa HU3y- YCHUS
OCHOB CTPOEHUSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (PU3UKU;

— (dopMupoBaHUE YMEHUH OOBSCHSTH SBJICHHUS C HCIOIB30BAaHHEM
(pusznyeckux 3HAHWH M HAaYUYHBIX JOKa3aTEIbCTB;

— (opMHpOBaHHE NPEACTABICHUH O POJU (U3UKU AJIS PA3BUTHSA OPYTUX
€CTECTBEHHBIX HayK, TEXHHKH U TEXHOJIOTHH;

— pa3BUTHE MPECTABICHUH 0 BO3SMOXHBIX cepax Oyaymen mpo-
(deccHoHambHON NEsITeIbHOCTH, CBA3aHHBIX C (DPU3UKOM, IMOAr0- TOBKA K
JanpHeimeMy o0y4eHHIO B 3TOM HanpaBicHUH JlOCTIIKEHHE STHX
nesieid  obecreynBaeTcsi PELICHHEM CIeAyIo-

HIMX 33/1a4 B Mpolecce U3y4eHUs Kypca QU3UKH Ha YPOBHE Cpe.-HEero

o0mero odpa3oBaHuUs:

— NpHOOpeTeHHe CHUCTeMbl 3HAaHUN 00 oO0mMX (U3UYECKHX 3aKOHO-
MEpPHOCTSIX, 3aKOHax, TEOpHIX, BKIIOYas MEXaHUKY, MOJEKY-
JSApHYIO0 (HU3UKY, DJIEKTPOAWHAMHUKY, KBAaHTOBYIO (U3UKYy H 3Jie-
MEHTBI acTpO(HU3UKH;

— ¢GopMHpOBaHHE YMEHHH NpPHUMEHSATh TEOPETHYECKUE 3HAHUS IS
OOBSICHEHUS] (DU3UYECKUX SBICHHH B MNPUPOAE M U1 NPUHATHS
NPaKTUYCCKUX PEIICHHIH B MOBCEIHEBHOW JKU3HHU;

— OCBOCHHE CITOCOOOB pEIICHUs Pa3JIMYHBIX 3a1a4 C SIBHO 3aJaH- HOW
¢dusnyeckoil Mozenplo, 3axad, [OJPa3yMEBAIOIIMX CaMOCTO-
ATENbHOE co3JaHne (U3NYECKOH MOJeNH, aJeKBaTHOW YCIOBHAM
3aJladyd, B TOM YHUCIIe 3aJlad WH)XEHEPHOI'0 XapakTepa;

— MOHUMaHue (U3NYECKUX OCHOB M MPUHLHIOB JICHCTBUS TEXHU-
YECKHX YCTPOWCTB M TEXHOJOTHMYECKHX IPOIECCOB, UX BIIMSHHS Ha
OKpY>KalOIyI0 Cpeny;

— OBJIaJICHHE METOJaMH CaMOCTOSTEJILHOTO IUIAHUPOBAHUS W  MpPO-
BeJleHUS] (DU3MUECKHX OKCIEPUMEHTOB, aHaJM3a W HWHTEPIIpPEeTa- MU
nH(pOpPMaINH, ONPECIICHNS JOCTOBEPHOCTH MOJyY€HHOT 0 PE3yJIbTaTa;

— CO3JaHME YCJIOBHUW Il pa3BUTHS YMEHHH IIPOEKTHO-HCCIIEO0Ba-
TEJIbCKOM, TBOPYECKOW JEsITeIbHOCTH; pa3BUTHE HWHTEpeca K
cdepaM npodeccHoHaTILHON eI TeIbHOCTH, CBSI3aHHOM C (U~ 3UKOH
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MECTO YYEBHOI'O ITPEJIMETA «®PU3UKA» B YHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC COO yriayOnéHHBIH YpOBEHb HW3Yy4ECHHS
yuebHOro mpeamera «®Pu3mka» Ha ypoBHE cpenHero obdmero obpa-
30BaHMS BBIOMpaETCs 00YyYarolIMMHKCS, IUIAHUPYIOIIMMH MPOJOJ- KEHHE
00pa3oBaHUs MO CNIEIHUATBHOCTSIM (PH3UKO-TEXHUYECKOTO MPOPUIIS

Y4eOHBIM IUTAaHOM MPETyCMOTPEHO M3ydeHne pm3uku B 00béme 340 u
3a nBa roaa oOyuenus: 5 u B Hegemo B 10 u 11 kiaccax

B mporpamMMe Kaxmoro Kiacca TpeularacTcsi pe3epB  BPEMEHH,
OTBOJUMBIA Ha BapUaTHUBHYIO YacTh MPOrPAMMBI, COJAEpIKaHHE KO- TOPOH
(hopmupyeTcs ydacTHHKaMU 00pa3oBaTeIbHOTO TIporecca JIrodas padodas
MporpaMMa JOJDKHA IMOJIHOCTBIO BKIIOYATh B Ce0sl CONEp)KaHHME NaHHOU
NIPOrpaMMBbl

OU3NKA. 10—11 Knacchbl 9



IIJIAHUPYEMBIE PE3YJIbTATBI
OCBOEHHS YYEBHOT'O IPEIMETA «®H3UKA»
HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUS
(YIJIYBJIEHHBINA YPOBEHbD)

OcBoenne y4uebHOro npenmera «Pu3mKka» Ha YpOBHE CPETHETO OOIIEro
oOpazoBanus (yrinyOnEHHBIA  ypOBEHb) TIOJDKHO oOOecredn-  BaTh
JIOCTH)KEHUE CJEeNYIOUTUX JINYHOCTHBIX, METaIpeJIMETHbIX H
MPEeIMETHBIX 00pa30BaTeIbHBIX PE3yJIbTATOB

JIMYHOCTHBIE PE3VJIbTATHI

I'pasicoanckoe eéocnumanue:

— cOPMHPOBAHHOCTh TPAXKIJAHCKOW MO3UIMH  OOYdYarOIIETOCs Kak
aKTHBHOTO W OTBETCTBEHHOTO WICHA POCCHUCKOTO OOIIe- CTBa;

— TOPUHATHE TPAJUIHOHHBIX OOIIEUEIOBEUYCCKUX T'YMAaHUCTHYC- CKHUX
U JE€MOKPATUYECKUX LEHHOCTEM;

— TOTOBHOCTh BECTH COBMECTHYIO JAESATEIBHOCTh B HMHTEpEcax Ipax-
JIAHCKOTO OO0II[eCTBa, y4acCTBOBAaTh B CAMOYIMPABJICHHH B IIKOJIC H
JIETCKO-FOHOUIECKUX OpraHU3alusX;

— yYMEHME B3aUMOJECHCTBOBATH C COLIMAJIBHBIMM HMHCTUTYTaMU B CO-
OTBETCTBUM C MX (QYHKUHMSIMH U Ha3HAYCHHUEM;

— TOTOBHOCTh K I'YMaHUTAapHOW U BOJIOHTEPCKOH AEATEIbHOCTH
Ilampuomuueckoe éocnumanue:

— c(OpMHUPOBAHHOCTh  POCCHUHCKON  Tpa)KIaHCKOW  UJICHTUYHOCTH,
MaTpUOTU3MA;

— LEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJAaM; JOCTH-
)keHHssM Poccnm B (M3MKe M TEXHUKE

yxoeno-upaécmeennoe éocnumanue:

— c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSA, JTHYCCKOTO IIO-
BEJCHUS,

— CIOCOOHOCTh OIICHHWBATh CHTYallMI0 W TPHHUMATh OCO3HAHHBIC
pElIeHNsI, OPUEHTUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YMCJIE B JI€ATEIBHOCTH YYEHOIO;

— OCO3HaHHE JUYHOTO BKJIAJa B TOCTPOSHHUE YCTOWYHUBOTO Oy AYIIETO
dcmemuueckoe eocnumanue:

— JCTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIOYasl ACTETUKY HAYy4YHOI'O
TBOPYECTBA, MPUCYIIETO (U3NISCKON HAYKE
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Tpyooeoe éocnumanue:

— HHTEpeC K pa3iu4HbIM cepam npodeccruoHaIbHOU NeSTeIbHO- CTH, B
TOM 4YHUCJIE CBS3aHHBIM C (PU3MKOH M TEXHHMKOW, YMEHHE COBEpUIaTh
OCO3HAaHHBIH BBIOOp Oyaymieidt mnpodeccunm W peanu3o- BbIBaTh
CcOOCTBEHHbIE XKU3HEHHBIC IUIAHBI;

—TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpPa30BaHUIOB
obOnacty (UM3MKKM Ha NPOTSHKECHHUM BCEH JKU3HH IKo102UvecKoe
gocnumanue:

— c(hOpPMHPOBAHHOCTH HKOJIOTHYECKONH KYJIbTYpPBI, OCO3HAHUE TJI0-
0aJIbHOTO XapakTepa 3KOJOTHYECKUX MpodseM;

— IUTAaHUPOBAHUE U OCYLIECTBIICHUE JIEHCTBUH B OKpY’)KaroIlIeH cpe- e Ha
OCHOBE 3HaHHMJI LIeJIeH YCTOHYMBOI'O pa3BUTHS YeIOBEYE- CTBA;

— paclIMpeHHe OIBbITa JAEATEIbHOCTH AKOJIOTHYECKON HAlpaBiieH- HOCTH
Ha OCHOBE MMEIOLIUXCS 3HAHWUU MO (QU3MKe
Ilennocmu nayunozo nosnHanus:

— c(OPMHPOBAaHHOCTE  MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBpE-
MEHHOMY YPOBHIO pa3BUTHs (DPU3MUECKOH HAYKH;

— OCO3HAaHME IEHHOCTH Hay4YHOH AESITEIbHOCTH, TOTOBHOCTD B ITPO- IIEcce
N3y4YCHUSI (DU3UKH OCYIIECTBIATh NMPOCKTHYIO M HCCJIEO- BATEILCKYIO
JIESATENBHOCTh MHINBHIYAIBHO U B TPYIIIE
B mporecce noCTHXKEHUsI JIMYHOCTHBIX pE3yJIbTATOB OCBOCHUS

MporpamMMbl CpeaHero ooIero obpaszoBaHusi Mo (u3MkKe y 00yyaro-

IUXCA COBEPUICHCTBYETCS OMOYUOHANbHBIL UHMeENIeKm, TPeamno-

Jlararouuii c()OpMUPOBAHHOCTh:

— camoco3HaHus,  BKIIOYAIOMIETO  CIOCOOHOCTH  IOHMMAaTh  CBOE
SMOILIMOHANIBHOE  COCTOSIHME,  BHWJETh  HANpaBJeHUs  Pa3BUTHUS
COOCTBEHHOI 3MOIIMOHANILHOI cdepbl, ObITh YBepeHHBIM B cele;

— camopezyaupoeanusi,  BKIIOYAIOMIETO  CaMOKOHTPOJIb, yMEHHE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHUE, CIOCOOHOCTh
alanTUPOBaThCSI K DMOLMOHAIBHBIM HW3MEHEHUSIM U MPOSBISTH
THOKOCTB, OBITH OTKPBITEIM HOBOMY;

— BHYmMpeHHel Momueayuu, BKIIOYAIOUIEH CTpemMJIeHHWE K JOCTH-
JKEHHUIO 1M M YyCIeXy, ONTHUMH3M, HHULIHATHBHOCTb, YMEHHE
JOEUCTBOBATH, UCXOAS U3 CBOUX BO3MOXXHOCTECH;

— omnamuu, BKIFOYAONIEH ClIOCOOHOCTh MMOHMMATh dYMOLMOHAIL- HOE
COCTOSIHUE JPYTUX, YYUTHIBATH €r0 MPH OCYILISCTBICHUHU O0- IICHUSI,
CIIOCOOHOCTh K COYYBCTBHIO M CONEPEIKUBAHHUIO;

— COYUANbHBIX HABLIKOG, BKIIOYAIOIMINX CIIOCOOHOCTh BBICTpau- BaThb
OTHOILICHUS C JIPYTUMH JIObMU, 3a00TUTHCSI, POSIBIISITH HHTEPEC U
paspemaTth KOH(QIUKTHI
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METAIIPEJAMETHBIE PE3YJIbTATBI

Yﬂmaepcam,ﬂble MO3HABaTE/IbHbIE lleﬁCTBHﬂ

ba3zoebie nocuueckue oeiicmaeus:

— CaMOCTOSTEIbHO (POPMYIUPOBATH M aKTyaJU3UpOBaTh Mpobie- My,

paccMmaTpuBaTh €€ BCECTOPOHHE;

OIpeAeNaATh LeIU NeATeIbHOCTH, 3a1aBaTh NapaMeTphl U KpU- TEPUU
X OCTYDKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTUBOPEUUS B paccMaTpUBae- MbBIX
SIBIICHUSIX;

pa3pabaTelBaTh IUIAaH pEIICHUs MNpoOJIeMbl C YYETOM aHaln3a
MMEIOIINXCS MaTEepPHUAIIbHBIX U HEMaTEPHAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIHHOCTh, OLIEHWBATH COOTBETCTBHUE
Pe3yIbTaTOB LEJSAM, OIICHUBATH PUCKHU IIOCJIEICTBUI NesATEeIbHO- CTH;
KOOPAMHUPOBATh M BBINOJNHATE pPabOTy B YCIOBHSX peajbHOTO,
BUPTYaIbHOTO M KOMOMHHPOBAHHOTO B3aMMOJEHCTBUS;

— Pa3BHUBATb KPCATUBHOC MBIINIJICHUC NIPU PCIICHUHN JXU3HCHHBIX HpO6J’I€M

ba3zoevie uccneooeamennvbckue Oelicmeus:

— BJIAJACTH Hay‘lHOﬁ TepMPIHOJ'IOFPIefI, KIIFOUCBBIMHU TMOHATHIMHU H

MeTonaMH (pU3HYECKON HayKH;

BJIa/IETh ~ HaBBIKAMHM  y4eOHO-UCCIICJIOBATEIbCKOW M NPOEKTHOM
JeSTeIbHOCTH B 00JacTH (DU3HMKH; CIIOCOOHOCTBIO U TOTOBHO- CTHIO K
CaMOCTOSITEIBHOMY IOMCKY METOJOB pelleHHs 3ajad (u- 3UUECKOro
collep)KaHMs, IPUMEHEHHUIO PA3IMYHBIX METOJIOB M10- 3HAHMS,

BJIAJICTh BHJIAMH JCSTEIBHOCTH I10 MOJIYYCHHIO HOBOT'O 3HAHUS, €ro
WHTEPIpPETaINy, TPEeoOpa3oBaHHUI0 U MPUMEHEHUIO B pa3- JIMYHBIX
Y4eOHBIX CHUTyallMsX, B TOM 4YHCIE NpPH CO3JaHUU yded- HBIX
IPOEKTOB B OOJIACTH (DU3UKHU;

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3M U aKTyaJU3UpOBaTh 3aj1auy,
BBIIBUTATh TUIIOTE3y €€ pelIeHMs, HaXOOUThb apryMeH- Thl I
JIOKa3aTejlbCTBA CBOUX YTBEp)KJCHHU, 3aJaBaTh IapaMe- Tpbl H
KPUTEPHUH PELICHHUS;

aHAIM3UPOBAThH IOJIYYCHHBIE B XOJ€ PEUICHMs 3aJauM pe3yibTa- ThI,
KPUTUYECKH OIICHHBATh WX  JOCTOBEPHOCTh, IPOTHO3UPO- BaTh
W3MEHEHHE B HOBBIX YCIIOBHUSX;

— CTaBUTb U (bOpMyJ'II/IpOBaTB cOOCTBEHHBIE 3aJa4u B O6p330Ba- TEJIBHOM
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JIEATETEHOCTH, B TOM YHCJE NPH U3yUYCHHUH (UUKH;
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— JlaBaTh OLIEHKY HOBBIM CHTYAallHsIM, OLIEHUBATh MPHOOPETEHHBIHN OIIBIT;

— yMeTh IEpPeHOCHUTh 3HaHUs MO (HU3MKEe B NPAKTHUECKYI 00JacTh
JKU3HECATENBHOCTH;

— yMETh HHTEI'PUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1a- CTEH;

— BBIABUTaTh HOBBIC HJACH, IMpEANiaraTb OPHUTHHANBbHBIE MOIXOIBI U
pelleHrs; CTaBUTh NPOOJEMBl U 3aJadd, JOIYCKAaIOUIMe ajlb-
TEpHATHBHBIC PEIICHUSA
Paboma c ungpopmauueii:

— BJIQJIETh HAaBBIKAMH TMOJy4YeHUs] HHPOpMauu (U3UUYECKOIO CO-
Jep>KaHus U3 HCTOYHHUKOB pPa3HBIX THUIIOB, CaAMOCTOSITEIBHO OCYy-
IIECTBIATh IIOWCK, AHAJIN3, CHUCTEMATH3aLMI0O W HWHTEPHPETALIHIO
nHGOPMAIUU PA3JIMYHBIX BUAOB U (DOPM NPEICTABICHUS;

— OIICHHMBATh JIOCTOBEPHOCTHh MH(OpMAIUY;

— HCIOJIB30BaTh CPEJICTBA MHGOPMAIMOHHBIX W KOMMYHHKAIIMOH- HBIX
TEXHOJIOTUM B pEIIeHWM KOTHUTUBHBIX, KOMMYHHKAaTHB- HBIX U
OpraHM3alMOHHBIX 3a]1a4 ¢ COOJIF0JICHEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH 0€30IIaCHOCTH, THTHEHBI, pecypcocoepe- KeHUs, IPaBOBBIX
1 3THYECKUX HOPM, HOPM MH(POPMALIMOHHOH 0€30I1acHOCTH;

— co3JaBaTh TEKCTHI (PU3NYECKOTO COJIEPIKAHUS B PA3IMYHBIX (hOp- MaTax
¢ y4éTOM HazHa4YeHUs WH(OpPMAIUH U NEJIeBOW ayInuTO- pUH, BEIOHpAs
ONTUMAJIEHYIO (OpMYy MpeACTaBICHUS U BU3ya- JTH3ALNUH

YHuBepcaibHble KOMMYHHKATHBHBIC JelcTBHSA

Oobuwenue.

— OCYUIECTBJIATH OOIEHNE Ha ypoKaxX (PM3MKM M BO BHEYPOUHOH
JIEeATENIbHOCTH;

— pacrno3HaBaTh NPEAIIOCHUIKH KOH(MIUKTHBIX CUTyallMd U CMSIr-4aTh
KOH(JIUKTEHI,

— pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIb-
30BaHUEM SI3BIKOBBIX CPEJICTB
Coemecmuasn 0esameibHOCHb:

— NOHMMAaThb U HCHOIB30BaTh MNPEUMYLIECTBA KOMAHIHOM U HHJIHU-
BUyaJIbHOW paboTEHI;

— BBIOMpaATh TEMAaTHUKY M METOABl COBMECTHBIX JEWCTBUH C y4é- TOM
00X MHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YJieHa KOJIJIEK- THBA;
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— NpPUHMMATh LEJIH COBMECTHOM [EATEJIbHOCTH, OpPraHU30BBIBATH U
KOOPJAUHUPOBATh JCUCTBUSA IO €€ JOCTHKECHHUIO: COCTAaBJIATH ILIAH
JIEUCTBUM, paclIpelessaTh pojad C y4ETOM MHEHMH Yy4acT- HUKOB,
00CyX1aTh pe3yibTaThl COBMECTHOH paboThI;

— OLICHHMBATh Ka4€CTBO CBOEI0 BKJIANA U KAXKJIOI0 y4YaCTHUKA KOMaHIbl B
oOmuii pe3ynbprar Mo pa3pabOTaHHBIM KpHUTE- PUSIM;

— mpejjaraTb HOBbIE IIPOCKTBI, OLEHUBATh UJECU C NO3ULUU HOBU3- HBIL,
OPUTMHAJIBHOCTH, MPAaKTUUECKON 3HAaUUMOCTH;

— OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B pa3- JIMYHBIX
CUTyalusX, IPOSBIATbL TBOPYECTBO u BooOpakeHHe, OBITh
MHULIMATUBHBIM

YHuBepcajibHble peryJsTHBHbIE JelCTBUS

Camoopzanuzayus:

— CaMOCTOSITEJIBHO OCYLIECTBJISATH IO3HABATEJIbHYIO JESATEIBHOCThH B
obmactu (U3WUKH W aCTPOHOMHH, BEIBIATH IPOOJIIEMBI, CTa- BUTh H
(opmynHpoBaTh COOCTBEHHEIE 3a7a4H,

— CaMOCTOSITEJIBHO COCTABJATH IUJIAaH pELICHUsT pacu€THhIX M Kade-
CTBEHHBIX 3aja4, IUIAaH BBINOJIHEHHUS NPAaKTHUYECKOW  paboThIC
y4ETOM HMEIONIUXCS  PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W
NPEeANOYTCHUH;

— JaBaTh OLIEHKY HOBBIM CHUTYallUsIM;

— pacumupsATh paMKH y4eOHOTr'o IpeaMeTa Ha OCHOBE JHYHBIX Ipe-
MOYTCHUM;

— JenaTh OCO3HAaHHBIM BBIOOP, apryMEHTHUPOBAThH €ro, OpaTh HaceOls
OTBETCTBEHHOCTH 3a PEIICHHE,;

— OIICHUBAaTh NMPUOOPETESHHBIN OIIBIT;

— cnocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IMTUPOKOH APY- AUITHH
B 00JacTé (pU3WKU, ITOCTOSTHHO MOBHIIIATh CBOW 00pa30- BATCIBHBIA H
KYJIbTYPHBIH YPOBEHB
Camoxkormpons:

— JaBaTh OIEHKY HOBBIM CHUTYaIllMsIM, BHOCHTh KOPPEKTHBHI B Jie-
ATEIIHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB ILIEIISAM;

— BIaJeTh HaBBIKAMH IIO3HABATENHHOM peQIeKCHH KaK OCO3HaHUS
COBEpIIaeMBIX AEMCTBHH M MBICIUTEIBHBIX IIPOIIECCOB, HUX pe-
3yJIbTaTOB W OCHOBAHHUH; HCHOJB30BaTh NPHUEMBI pedIeKCHu s
OLICHKH CUTYyallMH, BEIOOpa BEPHOTO PELICHUS;

— YMeTh OLIGHMBATh PUCKH M CBOCBPEMEHHO MPHUHHUMATh PEIICHUS IO
HUX CHUXKEHHUIO;
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Ipunamue ce6s u opyzux:
— OpUHUMATH ce0sl, MOHUMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;
— NPUHUMATb MOTHBBI U apTyMEHTBHI APYTUX MpU aHAIU3E Pe3yJib-
TaTOB JICSITCIHHOCTH;
— TMpU3HABaTh CBOE MPAaBO M MPABO NIPYTHX Ha OIIMOKH

[TPEJAMETHBIE PE3VIJIBTATHI

10 kiacce

B npouecce wusydenus kypca GU3UKH YrIyOJIEHHOTO YPOBHS B

10 knacce y4eHUK HAyUHTCS:

— NOHUMATh POJb (GU3HUKH B IKOHOMHUYCCKOHM, TEXHOJIOTHYECKOM,
9KOJIOTUYECKOW, COIMAIBHON M ATHYECKOU chepax NesTeIbHO- CTH
YeJIoBeKa; posib U MECTO (DM3UKU B COBPEMEHHON Hay4YHOW KapTHHE
MHPA; 3HAaYCHHUE OIHcaTeIbHOIM, CHCTEMAaTU3UPYIOLICH,
OOBSICHUTENIPHON M MPOTHOCTHYECKON (YHKIUN (U3NYecKoil Te- opuun
— MEXaHHKH, MOJIEKYJSIpHOH (H3UKH W TEpMOIWHAMHKHU; POJb
¢usnyeckoit  Teopun B (HOPMHUPOBAHHHM  MPEICTABICHHI O
(pusnueckoit kapTUHE MUpA;

— paszjuyaTrh YCJIOBHS NPUMEHUMOCTH Moneiedl (QHU3NYEeCKUuX Temd U
npoleccoB (SBJICHUI): MHEepLHalbHasi cCUCTeMa OTCY€Ta, abCcO- JIFOTHO
TBEPIOE TEJOo, MaTepualibHAs TOYKA, PaBHOYCKOPEHHOE IBH)KCHHE,
cBoOOJIHOE MajeHue, abCcoMOTHO ympyras aedopma- musi, aOCOIOTHO
ynpyroe u aOCOJIIOTHO HEYNpyroe CTOJIKHOBe- HHs, MOJENIU Tasa,
JKUJIKOCTH M TBEPAOro (KPUCTANIMYECKOro) Teja, HICalbHBIA ras,
TOYCYHBIH 3apsi]l, OJJHOPOJIHOE IEKTPH- YECKOE M0JIe;

— pa3nu4aTh yciaoBUs (TPaHHIIBI, OOJACTH) MPUMEHUMOCTH (pU3HUIe- CKUX
3aKOHOB, [IOHMMATh BCEOOIIHIT XapakTep ¢pyHAaMEHTaIbHbIX3aKOHOB
OrPaHUYCHHOCTH UCIIOJIb30BAHHMSI YACTHBIX 3aKOHOB;

— aHAJIM3UPOBaTh M OOBSACHATH MEXAaHWYECKHE IPOLECCHl U sBJIe- HHS,
UCIOJIb3Ysl ~ OCHOBHBIE  TOJOXKEHUST WM 3aKOHBl  MEXaHUKH
(OTHOCHTENILHOCTh MEXaHUYECKOTO JIBMXKEHHUS, (HOPMYJIbl KHHE- MATHKH
PaBHOYCKOPDEHHOT'O JABI)KEHMsI, IpeoOpazoBaHus ['amu- nes s
CKOPOCTM W  IepeMelleHMs, 3akoHbl  HpioToHa,  mpuHIUD
OTHOCUTENBHOCTH ['ayniesi, 3aKOH BCEMHUPHOT'O TATOTCHHS, 3a- KOHBI
COXpaHEHMs UMITYJIbCa ¥ MEXaHUYECKOW SHEPruu, CBsI3b pabOTHI CHIIBI
C U3MEHEHHEM MEXaHHYECKOI SHEPruH, yCIOBUSI paBHOBECHUS TBEPIOTO
Tejga); NP OSTOM HCIOJIb30BaTh MaTeMaTH- 4YEeCKOe BbIpaXKEHHUE
3aKOHOB, yKa3bIBaTh YCJIOBUSI IPUMEHHMO-
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cTH (QU3WYECKUX 3aKOHOB: TIpeoOpa3zoBaHuii [ 'amwmiies, BTOpPOTO U
TPEThETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHUS WMILyJbCca H
MEXaHUYeCKOW SHEepruu, 3aK0OHa BCEMHUPHOIO TSITOTEHHS,;
AHAIM3UPOBATh W OOBSCHATH TEIUIOBBIE MPOLECCHl M  SIBJICHUS,
HUCIOJb3Ysl OCHOBHBIE MonoxeHuss MKT u 3akoHBI MoJIeKynsip- HOU
(pu3ukn 1 TepMoaMHAMHKU (CBSI3b NTaBICHMS HMICAITBHOIO Ta3a Co
CpelHEN  KHHETHYECKOM  HSHEpruel  TEmIOBOIO  JIBUXKEHUS U
KOHIICHTPAalMe €ro MOJIEKyJ, CBS3b TEMIIEpaTyphl BEIIECTBa CO
cpenHel KHHETHUYeCKOHl SHeprueil TemnaoBOro ABMKEHHUS €ro 4acTHll,
CBSI3b [NIaBJICHMSI HICAIBHOIO Ta3a C KOHLEHTpAlMEill MOJIEKYH U
€ro TeMmIlepatypou, ypaBHeHue MeHaeneeBa—KianeiipoHa, nepBblIil
3aKOH TCEPpMOAMHAMUKH, 3aKOH COXpaHCHHUSA OSHCPIrHUH B TCIIJIOBBIX
nporieccax); Mpu 3TOM HCIIOJIb30BaTh MaTeMaTH4e- CKOE BBIPAXKEHHUE
3aKOHOB,  yKa3blBaTh  YCJIIOBHUS  HPUMEHHUMOCTH ypaBHECHUSA
MenneneeBa—Knaneiipona;

aHaJIu3upoBaTb M 00BIACHATH OJICKTPUYCCKHUE ABJICHUA, HCIOJb- 3ys
OCHOBHBIE  TIOJIO)KGHHS M  3aKOHBl  JJIEKTPOAMHAMHKH  (3aKOH
COXpaHEHMs JJIEKTPHUYECKOro 3apsiga, 3akoH KynoHa, mnoTeHnu-
aJbHOCTh  DJIEKTPOCTATUYECKOr'0 IOJs, MNPUHLMUN CYHEepHO3UIUN
3JEKTPUUYECKUX TOJICH, IIPU 3TOM YKa3bIBasl YCIOBHS IMPHMEHH- MOCTH
3akoHa KynoHa; a Taxke MpakTHUYECKH Ba)KHbIE COOTHO- IIEHHSA:
3akoHbI OMa JUIsl y49acTKa IeNMU M JUIsl 3aMKHYTOH 3JIeK- TPUYECKOU
mern, 3akoH Jxoyms—IJlenna, npasmia Kupxroda, 3axonsr dapanes
JUTSL DJIEKTPOJIN3A);

OIIMChIBATH (bI/I3I/I‘IeCKI/Ie IPpOUECCChl U ABJICHUA, UCIIOJIB3Ys BEJIN- YNHBI:
NepeMeIleHne, CKOpOCTh, YCKOPEHHE, WMIIYJIbC TeJlda U CUCTEMBI
TE€Ja, CHJIa, MOMEHT CHWJbI, JaBJICHUC, IIOTCHIUAJIbHAsA OHEPIusd,
KMHETHYeCKasi JHEpPrusi, MeXaHW4yecKas OJHeprusi, pa- 00Ta CHIIBL
LHEHTPOCTPEMHTEILHOE YCKOPEHHE, CHJla TSKECTH, CHiIa YNPYrocTH,
CWJIa TPEHWs, MOIIHOCTb, SHEPrUsl B3aWMOJEH- CTBUS Tena ¢ 3eMIIEd
BONMM3M €€ MOBEPXHOCTH, HHEPrHUs YNpyrol nepopMamuu IPYy>KHUHBL
KOJIMYECTBO TEIJIOTHI, aOCOJNIOTHAas TeMmmeparypa Tena, pabora B
TEPMOJMHAMHUKE, BHYTPEHHSS DJHEPIHs WACAIBbHOTO OIHOATOMHOIO
raza, pabora HACaIbHOrO Ta3a, OTHOCHTENbHAs BIAXHOCTh BO3/IyXa,
KIIZI wuneanbHOro Te- IUIOBOTO JIBUTraTessl; SJIEKTPUYECKOE IIOJIE,
HaNpsOKEHHOCTh  QJIGKTPUYECKOTO  TOJIsl, HANpsOKEHHOCTh OIS
TOYEYHOI'0 3apsiia WKW 3apsDKeHHOro Imapa B BakKyymMe H B
JIUBJIEKTPUKE, TOTEHIH- aJl JJIEKTPOCTATHYECKOTO IIOJIs, Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKT- POJABIDKYIIAasl CHJIA, CHJIa TOKa, HaIpsDKeHHeE,
MOIIIHOCTh TOKa, 3JEKTpHYecKas EMKOCTh IUIOCKOTO KOHJIEHCATopa,
CONpPOTHBJIE- HHE yYacTKa IeNd C  [OCIEJOBaTEIbHBIM U
HapasienbHbIM CO-
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SAMHEHUEM pE3UCTOPOB, OSHEPrUs DSJIEKTPUYECKOro IOoisI KOHJICH-
caTopa;

— OOBSICHATL OCOOCHHOCTH MNPOTEKaHUs] (U3HYECKUX SBICHHUI: Me-
XaHUYEeCKOe IBIDKCHHE, TEIUIOBOS IBIDKCHHE YacTHI] BeEIleCTBa,
TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE JBIKEHHE, IH(Qy3Hs, HcHa-
peHME, KWIIEHHWE W KOHJEHCalus, IUIaBJICHWE M KPHUCTAJLIN3ALUS,
HaIPaBJICHHOCTh TEIUIONepeNady, »JJIeKTPU3ALMs TeJ, JKBUIIOTCH-
OHUAJIBHOCTH IIOBEPXHOCTH 3apsKEHHOTO MPOBOIHUKA;

— NPOBOJUTH HCCIICOBAHHE 3aBUCUMOCTH OJHOW (QU3MYecKoil Be-
JUYUHBI OT IPYrof C UCIOJIb30BAHUEM MPSIMBIX HU3MEPEHHU: IIPU 3TOM
KOHCTPYUPOBaTh YCTaHOBKY, (PUKCHUpPOBaTh pe3yjbTaThbl ITOJIYYEHHOM
3aBUCUMOCTH (U3MYECKHX BEJIMYUH B BHUAE rpadu- KOB ¢ yd€ToMm
a0COJIFOTHBIX ~MOTPEIIHOCTeH HM3MEpPEeHHMH, JenaTh BBIBOABI IO
pe3ysbTaraM HCCIIeI0BaHHUS;

— MPOBOAUTH KOCBCHHBIC U3MCPCHUA (1)I/I3I/I’-IeCKI/IX BCJIMYUH, TIPpHU 3TOM
BEIOMPATh ONTUMAIBHBIA METOX H3MEPECHHS, OLICHUBATh a0CONIOTHHIC
OTHOCHUTCJIBHBIC IMMOT'PEHIHOCTU NPAMBIX U KOC- BEHHBIX I/ISMepeHI/Iﬁ;

— MPOBOJUTH OMBITHI IO TPOBEPKE IPEJIOKCHHONW THUIOTE3bl: IlIa-
HUPOBATh JKCIEPUMEHT, COOMpaTh 3KCIEPHUMEHTaJbHYI0 yCTa- HOBKY,
AHaJIM3UPOBATh MOJYYCHHBIC PE3YyJbTAaThl U J€JIaTh BbI- BOJ O CTAaTyCC
NPEIUIOKEHHON THITOTE3HI;

— co0uoaTk mHpaBmiIa 0€30HacHOr0 TpyAa HpPU NPOBEICHHH HCCIIe-
JOBaHWH B paMKaXx y4eOHOro OKCHEpUMEHTa, MPaKTHKyMau
y4eOHO-UCCIeI0BATEIBCKOH W TNPOCKTHOM JAEATENIBHOCTH C  HC-
MOJIb30BAHUEM  HM3MEPHUTEIbHBIX  YCTPOWCTB M JabOpaTopHOro
000pyI0BaHUS;

— pewiate pacyéTHBIC 3aladyd C SBHO 33JaHHOW W HESBHO 3aJaHHOU
(u3nueckoll MOJENbI0: Ha OCHOBAaHUHM aHalIM3a YCJIOBHUs 00OCHO-
BBIBATH BBIOOD (H3MYECKOH MOJAENH, OTBedaloUied TpeOOBaHHUAM
3aJja4d, UPUMEHATh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U IIO-
CTYJIaThI q)HSH‘IeCKI/IX Teopnﬁ IIpru UCIIOJIb30OBAHHUU MAaTE€MaTUYC- CKHUX
MCTOJOB pPCIICHUA 3aaa4d, IIPOBOAUTH paC‘IéTBI HAa OCHOBa- HHUH
UMEIOIUXCS JTAaHHBIX, aHAIM3UPOBATH pe3ynbTaThl U
KOPpPEKTHPOBATh METOAbl pPELICHUS C Y4YETOM IIOJIYyYEHHBIX pe-
3yJbTATOB;

— pemiaTe KayecTBEHHBIC 3aJlayM, TpeOyIolIue IpUMEHEHNsT 3Ha- HUH W3
pasHBIX pa3[esioB IIKOJHHOTO Kypca (GHU3MKH, a TaKKe HHTErpaluu
3HAHMH W3 JPYrUX TIPEIMETOB ECTECTBEHHO-Hay4d- HOTO LHKJIA!
BBICTPAaWBaTh JIOTMYECKYIO LEMOYKY PpacCyXJIeHHUH C OIopod Ha
N3Y4YCHHBIC 3aKOHbBI, 3aKOHOMEPHOCTH U (bI/ISI/I‘{e- CKHC SIBJICHHUA,
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— HCIIOJIB30BaTh TCOPECTUYCCKUC 3HAHUA OJIA OOBSICHEHHS OCHOB- HBIX

NPUHIUIIOB pabOThl M3MEPUTENBHBIX MNPHUOOPOB, TEXHUYE- CKHUX
YCTPOWCTB U TEXHOJIOTHYECKHUX IPOIIECCOB;

MIPUBOAUTH NIPUMEPHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX yU€- HBIX-
(pm3MKOB B pa3BUTHE HAayKH, B OOBSCHEHHE IMPOIECCOB
OKPY’KaloIllero MHpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;
aHAIM3UPOBATh W OICHHUBATh IIOCJIEICTBUA OBITOBOW M IPOU3-
BOJICTBEHHOI JCATEIILHOCTH YEJIOBEKA, CBA3AHHON C (pU3UUE- CKUMH
npoueccamu, c MO3UIIAH 3KOJIOTUYECKOH 0€e30I1aCHOCTH,
MPEICTaBICHUI O palMOHAJIHLHOM IPUPOIOIIOIB30BAaHUH, a TakK- JKe
pa3syMHOM HCHOJIb30BaHMH IOCTH)KEHUH HayKH U T€XHOJIO- THUH 1A
JIaTbHEHIIIETO Pa3BUTHS YEJIOBEYECKOro OOIIECTBa;

MIPUMEHATh Pa3IMYHbIe CIIOCOOBI padoTel ¢ uH(poOpMmamnueit ¢u-
3UYECKOT'0 COJIEpKaHUs C MHCIOJb30BAaHUEM COBPEMEHHBIX WH-
(hopMallMOHHBIX TEXHOJOTHMH: NIpPU 3TOM HCHOJIB30BaTh COBpe-
MEHHbIE NH(POPMAIIMOHHBIE TEXHOJIOTUHN ISl TTOMCKA, IEPEPabOTKH H
NpexbsBICHUST y4eOHOW M  Hay4YHO-IOMYJSIpHOH  WHQopManuu,
CTPYKTYPUPOBaHUSI U MHTEpIpeTanuu HHGOpMa- IHH, MOIy4YeHHOU
W3  pa3IMYHBIX  HCTOYHHMKOB;  KPUTHYECKH  aHAJIM3HUPOBATH
MoJTy4aeMyro HH(OPMAIIHMIO U OIICHHUBATh €& J10-CTOBEPHOCTh KakK Ha
OCHOBE MMEIOIINUXCS 3HaHMI, TaK ¥ Ha OC- HOBE aHAJIN3a UCTOYHHUKA
nH(pOpManuy;

MPOSIBIISITh  OPraHM3allMOHHBIE W II03HABaTeJIbHbIE YMEHHUS CaMo-
CTOSTEIILHOTO IPUOOPETEHHS HOBBIX 3HAHUH B IPOIIECCE BBINTOJI- HEHUS
MPOEKTHBIX U Yu4eOHO-HCCIe0BaTEeNbCKUX paboT; pabo- TaTh B rpyIlime
C WMCIIOJIHEHHEM DPA3IMYHBIX COLMAJIBHBIX POJICH, IUTAHHPOBAaTh paboTy
TPyNIbl,  palMOHAIBHO  paclpeiesaTb  Je-  STEeIbHOCTh B
HECTaHJAapPTHBIX CHUTYyallUsiX, aJeKBAaTHO OLIEHU- BaTh BKJAJ] KaXKIOro
W3 YYaCTHUKOB I'PYIIIBI B pELICHHE pac- CMaTpUBaeMOil poOIeMBbl;
NPOSIBIISITh MOTHMBAllMIO K Oyaylieil npodeccHoHaIbHOU JAesITelNb-
HOCTH 1O CHEIHAIBHOCTIM (PU3NKO-TEXHUIECKOT0 MpoduIs

11 knace

B mponecce wusydeHmss kypca (GU3HMKH YTIIyOJIEHHOTO YPOBHS B

11 kjacce y4eHUK HayUHTCS:
— MOHUMAaTh pOJNb (U3UKH B OSKOHOMHYECKOW, TEXHOJOTHYECKOM,
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COLMAILHOM M 3THYECKOH cdepax IEesITEIbHOCTH UEIOBEKa; pPOJIb U
MecTo (H3UKH B COBPEMEHHON HaydyHOW KapTHHE MHpPaA; pOJb
ACTPOHOMMH B MPAKTUYECKON IEATEIBHOCTH YeJIOBEKa U Jladb- HEHIIEeM
Hay4YHO-TEXHUYECKOM PA3BUTHH; 3HAUCHHUE OMUCATEIIb-
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HOM, CHUCTEeMaTH3UPYIOLEH, OOBSICHUTEILHOM M INPOTHOCTHYE- CKOM
(yHKIIUH (QU3NIECKON TEOpHH — DJIIEKTPOAWHAMUKH, CIICIHAIBHON
TEOPUN OTHOCHTEIHHOCTH, KBAHTOBOH (U3HMKH; POib  (Pu3HMUEecKOH
Teopur B (OPMUPOBAHMM TIPEICTABICHHUH O (PU3MUECKOH KapTHHE
MHpa, MecTo  (HU3MYeCKOW  KapTHHBI MHpa B 0OImeM psgy
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX NPEA- CTABICHUH O MPUPOLE;

— pas3nuyaTh yYCIOBUA NPUMEHUMOCTH MoJeneld (HU3NYECKUX Tl U
MPOLIECCOB (SIBJICHUI): OAHOPOJHOE IIEKTPUYECKOE M OIHOPOJI- HOE
MarHWTHOE IIOJIsl, TapMOHHMYECKHE KOJIeOaHMs, MaTeMaThde- CKUH
MasiTHUK, HWACAJTbHBIA TPYKUHHBI MAasSTHHUK, T'apMOHHYE- CKHE
BOJIHBI, HJICAJIBHBIA KOJIEOATEIbHBINH KOHTYp, TOHKAs JIMH3a; MOJeeh
aToMa, aTOMHOTO S/Ipa U KBAHTOBOW MOJIECIIA CBETA;

— pasnuyaTh yCJIOBHsA (TpaHUIbI, 00JACTH) MNPUMCHUMOCTH (Pu3u-
YEeCKMX 3aKOHOB, IOHHUMAaTh BceoOmMii xapakrep (yHAaMeH-
TAIBHBIX 3aKOHOB M OIPaHWYCHHOCTH WCIIOJIb30BAHUS YaCTHBIX
3aKOHOB;

— aHaIM3UPOBAaTh M OOBACHATH  DJIEKTPOMATHUTHBIE  IPOIECCHI U
SIBIICHUS, MWCHOJB3ysl OCHOBHBIC IIOJOXXEHMSI W 3aKOHBI DJIEKT-
pPOIMHAMUKH W CHCHUAIbHOH TEOPHUH OTHOCHUTEIBHOCTH (3aKOH
COXpaHEHMsI IJIEKTPUUYECKOTO 3apsiaa, cmia Amnepa, cmwia Jlo- penna,
3aKOH 3JEKTPOMAarHUTHON WHAyKIMH, npasBuwio Jlennma, cesazp OJ[C
CaMOMHIYKIMH B D3JIEMEHTE OJJIEKTPUYECKONH IIeMH CO CKOPOCTHIO
W3MEHEHHMS CHJIBl TOKA; IMOCTYJNAThl CIENHAIBHOM Te- OpHH
OTHOCHUTENBHOCTH DWHINTEHHA);

— aHAIM3UPOBAaTh W OOBSICHATH KBAaHTOBBIE IIPOLECCHI W SIBJICHMS,
HCIIONB3Ys TMOJIOKEHHUS KBAHTOBON (m3mkM (ypaBHeHHE OWH- mTeifHa
st doroddderra, mepBblii M BTOpoil moctymarsl bopa, mpuHIMI
cooTHolIeHUs1  HeompeneinéHHocredt  ['eiisenbepra, 3a-  KOHBI
COXpaHEHMs 3apsAJIOBOTO M  MAacCOBOTO HYHCEJI M DJHEPruu B
SJIEPHBIX PEaKLHsAX, 3aKOH PaJAMOaKTHBHOI'O pacmana);

— ONKCHIBATh (PU3MYECKUE TPOLECCHhl U SIBJICHUS, HCIIOJb3Yys BEJIH-
YMHBI: HaOpsDKEHHOCTh JJIEKTPUUYECKOrO IOJIsl, MOTEHIHUal 3JIeK-
TPOCTAaTHYECKOTO TOJSA, Pa3HOCTh HOTCHIIUAIOB, DJJIEKTPOIBH-
JKyIIasi Cujia, MHAYKIUS MarHUTHOTO TIOJIsI, MATHUTHBIA ITOTOK, CHJja
Amnepa, UWHAYKTUBHOCTb, JJIEKTPOABMXKYIAss CHUJIa  CaMo-
WHAYKIIUM, DSHEPrusi MarHUTHOTO TOJS IIPOBOJHHKA C TOKOM,
PEISTUBUCTCKUI HMMITYJIBC, TIOJHAs DHEPrusi, HSHEPTUs IIOKOs
CcBOOOIHOM YacTHULIBI, IHEPTHUS U UMITYJIbC (DOTOHA, MACCOBOE YHCIIO
U 3apsi] siApa, SHEPrUsl CBA3M AApa;

— OOBSICHATHE OCOOCHHOCTH TIPOTEKaHHWS (PU3WUECKUX SBICHUU:
3JICKTPOMAarHUTHAasE WHIYKIWs, CAMOMHIAYKIUS, PE30HAHC, WH-

OU3NKA. 10—11 Knacchbl 19



20

TepdepeHus BOH, TUGPaKIus, JUCTISPCHs, TOTHOEe BHYTPEH- HEe
oTpaxkeHne, ¢otodrnekTpuueckuii d3pdekr (pororpdexr), anpda- u
Oera-pacmanbl sjep, TraMMma-H3JydeHHe siaep; (¢u3ude- CKue
NIPUHIUITBI CIIEKTPAJIBHOTO aHAJIN3a U PaboOTHI Jla3epa;

OIIpeAeTATh HalpaBiICHHE WHAYKIUH MAarHUTHOTO TOJS IMpo-
BOJHUKA C TOKOM, CHJIBI Amriepa u cuisl JlopeHna;

CTPOUTH M300pakKeHHE, CO3/aBaeMOe IUIOCKUM 3epKajOM, TOH- KOU
JIMH30H, U pacCUUTHIBATh €ro XapaKTePUCTUKU;

MIPUMEHATH  OCHOBOIIOJIATAIOIIAE  ACTPOHOMHYECKHE  ITOHSTHS,
TEOpPUH M 3aKOHBI JUIsl aHaIN3a W OOBSCHEHUS (PU3HYECKUX IIpO-
IIECCOB, MOPOUCXOISIIIMX B 3BE3Max, B 3BE3AHBIX CHCTEMax, B
MEXTAIAKTHYSCKON Cpele; NBIDKCHHUS HEOSCHBIX TEN, DBOIIO- IIHHU
3BE31 U BceeneHHoi;

MPOBOAUTH HCCJIEIOBAaHUE 3aBUCUMOCTEH (HM3MUECKHX BEJIMYUH C
HCITOh30BAHUEM IMPSMBIX W3MEPEHUH: MPU ITOM KOHCTPYHPO- BaTh
YCTaHOBKY, (DHKCHPOBATh pPE3yibTaThl IMOJYYCHHONH 3aBH- CHMOCTH
(u3MYeCKUX BENWYMH B BHIE TpaUKOB C y4ETOM ab- CONFOTHBIX
MOTPEITHOCTEH  HM3MEpPeHWU, [eNaTh BBIBOABI 10  pe3yjibTaTaM
HCCIICIOBaHNUS;

MPOBOJAUTHL KOCBCHHBLIC H3MEPCHUSA (1)I/I3I/ILIGCKI/IX BCJIMYUH, TIPpHU 3TOM
BBHIOMPATh ONTUMAIBHBIA METOJ U3MEPCHUs, OIICHUBATh a0COIOTHEIC H
OTHOCHUTCJIBHBIC MOTPEHIHOCTU NMPAMBIX U KOC- BEHHBIX 1/13MepeH1/1171;
MPOBOJHTH ONBITHI IO TPOBEPKE IMPEUIOKESHHON THIIOTE3Bl: ILIa-
HHUPOBATh 3KCIEPUMEHT, COOMpaTh SKCHEPUMEHTAJIBHYIO yCTa- HOBKY,
AHAJIM3UPOBATH MOJYYCHHBIC PE3YyJIbTAaThl U JI€JaTh BbI- BOJ O CTAaTyCC
MPEIIOKEHHON THUITOTE3HI;

OIIMChIBATh METOAbI MOJIYUCHUA Hay4YHBbIX ACTPOHOMHUYCCKUX
3HAHUMN,

cobmronaTh mpaBmwiIa OE30MMacHOTO TpyAa NPH TPOBEISCHUH HCCIe-
JIOBaHWA B paMKaX Y4eOHOro  OKCIEPUMEHTa, TMPaKTHKyMaH
y4eOHO-HCCIIEIOBATEIFCKOM W TPOSKTHOW IeATeNbHOCTH C HC-
MIOIb30BAHNEM  H3MEPHUTENBHBIX  YCTPOHCTB ®  J1abOpaTOpHOTO
000pyI0BaHUS;

pemaTh pacdy€THbBIE 3aJa4d C SBHO 33aJaHHON U HEABHO 3aJaHHOM
(pm3mueckoif MOZENbI0: HA OCHOBAaHUHM aHAJIN3a yCJIOBHUSA BHIOM- paTh
(usznueckue  Monenu, OTBeHarolue  TpeOOBaHUSM  3aaadH,
NIPUMEHSTh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M IIOCTYJIaThl
(pu3uUeckux TEOpUH NPU HCIOJIB30BAaHUN MaTEeMAaTHYECKUX Me-
TOJIOB PEUIEHUs 3ajiady, NPOBOJAWUTHh pacy€Tbl HA OCHOBAHUU HMeE-
IOIIUXCSI JAHHBIX, aHAJTU3UPOBATh PE3YJIbTAThI U KOPPEKTUPO- BATh
METOAbI PCHICHUSA C YLIéTOM TIOJIYYCHHBIX PE3YyJIbTaTOB;
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— pemaTe KauyeCTBECHHBIC 3a/1a4H, TPeOyIONINe MPUMEHEHNs 3HAa- HUH W3
pa3HBIX pa3[esoB IIKOJIBHOrO Kypca (QHU3MKH, a TaKKe HHTETpalHH
3HAHUM M3 JPYrux MPEIMETOB ECTECTBEHHO-HAayd- HOTO IIHKJIA:
BBICTPAaWBaTh JIOTHYECKYIO0 [EMOYKY PpacCyXIEHUH C OIOpod Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3HYE- CKUE SIBICHUS;

— HCIOJIB30BAaTh TEOPETHYECKHE 3HAHMsI JJIsi OOBSICHEHUS OCHOB- HBIX
NPUHOUIIOB pabOTBl M3MEPUTENBHBIX NPHOOPOB, TEXHUUYE- CKHX
YCTPONCTB M TEXHOJIOTUYECKUX IIPOLIECCOB;

— INPUBOAUTH NIPUMEPHI BKJIaJa POCCUHCKUX U 3apyOeKHBIX yU€- HBIX-
(uzukoB B  pa3BUTHE HayKH, B OOBSCHEHHE IMPOLIECCOB
OKPY’KaIOIETO MHPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

— AHWIM3HPOBATh W OICHHUBATHh ITOCIEIACTBUS OBITOBOH M IIPOU3-
BOJICTBEHHOH JESTEIILHOCTH YeJIOBEKa, CBA3aHHOM ¢ (U3HUUe- CKUMH
rmpoueccaMy, C  MO3WIOUH  DKOJIOTMYECKOH  Oe30macHOCTH,
MPEACTaBICHUI O palMOHAJIHLHOM IPHUPOIOIIOIB30BAaHUH, a TaK- K€
pa3yMHOM HCIIOJIB30BAaHUU JTOCTHKEHUM HAYKHU U TE€XHOJIO- THM JJ1d
JlaJIbHEWIIIeTO pa3BUTHSI YEJIOBEYECKOro OOIIecTBa;

— OPUMEHATHh pa3IWdHBIE CcHOCOOBI paboTel ¢ wHpopMarnmed ¢u-
3UYECKOT0 COJIEpKaHUs C MHCIOJb30BAaHUEM COBPEMEHHBIX WH-
(popManIMOHHBIX TEXHOJOTHH: NpPH OSTOM HCIIOJIb30BaTh COBpE-
MEHHbIE NH(POPMAIIMOHHBIE TEXHOJIOTUHN ISl TTOMCKA, IEPEPadOTKH H
NpexbsiBICHUST y4eOHOW M  Hay4YHO-IOMYJSIpHOH  WHQoOpManuu,
CTPYKTYPHUPOBAHHUS M HMHTEPIIpETalNu HH(pOpMa- IIUH, MOIyISHHOH
W3  PaIMYHBIX  MCTOYHHMKOB;  KPUTHYECKH  aHAJW3UPOBATH
ToJTy4aeMyro HH(OPMAIHIO U OLIEHHUBATh €€ J10-CTOBEPHOCTh KaK Ha
OCHOBE MMEIOIINXCS 3HaHMI, TaK ¥ HA OC- HOBE aHAJIN3a MCTOYHHUKA
nH(pOpMauy;

— MPOSBJIATH OpPTraHU3allMOHHBIE U TIO3HABAaTENIbHBIE YMEHHS CaMo-
CTOSTENILHOTO IPUOOPETEHNS HOBBIX 3HAHUH B ITPOIIECCE BHINION- HEHUS
MPOEKTHBIX U YueOHO-HCCIe0BaTEeIbCKUX paboT; pabo- TaTh B rpyIime
C UCIIOJIHEHHEM PAa3IHMYHBIX COLMAJBHBIX pOJIeil, IIIaHNPOBAaTh paboTy
TPyNIbl,  pallMOHAIBHO  paclpeiesaiTb  Je-  STEeIbHOCTh B
HECTaH/JAPTHBIX CHUTYyalMsX, aJeKBAaTHO OLEHU- BaTh BKJaJ KaXIOTO
W3 YYaCTHHKOB TPYIIIIEI B PEIICHUE pac- CMaTPUBAEMON MPOOIEMBI;

— MPOSABIATH MOTHBAIMIO K Oyxaymiedt mnpodecCHOHAIBHOW eATelb-
HOCTH 1O CHEIHAIBHOCTIM (PU3NKO-TEXHUYECKOTO MpoduLs
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COJAEP’)KAHHUE YYEBHOI'O NIPEIMETA «®U3UKA»
(YI'VIYBJIEHHBIN YPOBEHD)

10 kaace

PA3JIEJI 1. HAYYHBI METO/] TIO3HAHUS TTIPUPO/IbI

®uznka — (yHAaMeHTaIbHasg Hayka o mpupone Haydssbiii me- Ton
MO3HAHMSI U METOABI UCCIEAO0BAHUS (PU3NUECKHUX SIBICHUM.
OKCHEpUMEHT U TEOpHsl B Ipoliecce No3HaHus npupoasl Habmro- nenne
U OKCIEPUMEHT B (pu3nKe
Crioco0b1 m3MepeHus GU3NISCKUX BEIMYUH (aHAJIOTOBBIE U IIU(- POBBIC
W3MEpUTENIbHbBIE TPUOOPHI, KOMITLIOTEPHBIE JATUUKOBBIE CH- CTEMBbI)
[MorpemHocT wn3MepeHnit (Qusmdecknx BenuduH (abcomroTHAs H
OTHOCHTEJIbHAs)
MopnenupoBanue (pU3NYECKUX SBICHHH M NPOLECCOB (MaTepH- albHas
TOYKa, a0COIIOTHO TBEPAOE TENO, WicalbHAsA KUAKOCTb, UACAIBHBIA T'a3,
ToueuHbld 3apan) [umoresa @Pusmyeckud 3aKOH, TPAaHUIBI  €T0
npuMeHuMocTH duzndeckast Teopus
Ponp um Mecto ¢uzuku B (GOPMHUPOBAHMHM COBPEMEHHOH Hay4YHOI
KapTUHBI MHUpa, B MPAKTUYECKOW AESITELHOCTH JIIOACH
Yuenuueckuit axkcnepumenm, 1a60pamopHsie pabomul, RPAK-
murxym?!
1 N3mepeHne cuibl TOKAa W HANpsDKEHHWS B IENHM ITOCTOSHHOTO TOKa
MIPH TIOMOINY aHAJIOT'OBBIX ¥ IU(PPOBBIX N3MEPUTEIBHBIX PHOOPOB

2 3HakoMmcTBO ¢ 1udpoBoil jmaboparopueit mo ¢usmke IIpumepsr
n3MepeHus PU3NYECKUX BEIMYHH IIPH ITOMOIIN KOMITBIOTEP- HBIX
JIATYUKOB

1 B Onoke «Y4YeHHUYECKHH JKCIEPUMEHT, JabopaTopHbIe PabOTHI, MPAKTH- KyM»
MPEACTaBIICH IMEepeueHbh YYEHHUECKHX pPaboT, KOTOpble IieJeco- 0Opa3Ho
MPOBOANTH MpPH H3YYCHHH JIAaHHON TeMbl YYEeHHYECKHH OKcIle- PHMEHT
IIPOBOMTCS B MPOLIECCE MCCIICAOBATENBCKOM NESITEbHOCTH yUaIuXCsl B paMKax
HW3y4YeHHsT HOBOTO Marepuana, JiabopaTOpHBIE pa- ©OTHl  CciyXar
MPEUMYIIECTBEHHO /sl 3aKpeIUIeHHs  MaTepuaja M OLEH- KU YPOBHS
c¢(hOPMHPOBAHHOCTH COOTBETCTBYIOLIMX MNPEAMETHBIX pPE3ysib- TaToB PaboTh
MpakTHKyMa oOOeCle4YrBalOT MOBTOPEHHE U 0000lIeHHWe Marepuaia o
MPOBOSTCS JTUOO B KOHIIE W3y4YeHHMs pas3jena, JU00 B KOH-IIe y4eOHOro ronaa
BbpiOOp TEMAaTHKH Il STHX BHAOB YYCHHYECKMX MPAKTHYECKHX paboT
MIPOBOJMTCS YYUTEIIEM UCXOS U3 0COOCHHOCTEHl IOYPOYHOTO IUIAHHUPOBAaHHS U
ocHalIeHHs] KabuHeTa (HU3UKH
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PA3JIEJ]I 2. MEXAHUKA
Tema 1. Kunemarnka

MexaHndeckoe  nBIKeHHE  OTHOCHTEIBHOCTH MEXaHHYECKOTO
nemwxkenns Cucrema oTcuéra
[Ipsimast m obpaTHas 3a1auu MEXaHUKH
Pannyc-BekTop MaTepHaabHON TOYKHU, €ro MPOEKIIMN Ha OCH CU-CTEMBbI
KoopauHAT TpaeKkTopus
Ilepememenne, cKOPOCTh (CpemHssE CKOPOCTh, MTHOBEHHAsI CKO-POCTB)
U YCKOpPEHUE MAaTepHUaTbHOW TOYKM, UX NMPOCKIMU HA OCU CH-CTEMBI
koopauHaT ClioXKeHue epeMeIeHNN U CI0KEeHIEe CKOPOCTeH
PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSMOJIUHEHHOE JBIKCHHE
3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepHallb-
HOM TOYKHM OT BPEMCHH M WX TpaduKu
CBobOonHOe maneHue YCKOpeHHe CBOOOAHOTO majncHus J[Buwxe- Hue
Tena, OPOIIEHHOTO TOX YIJIOM K TOPU30HTY 3aBHUCUMOCTH KO- OpIWHAT,
CKOPOCTH U YCKOPEHHsI MaTepuajbHOW TOYKH OT BPEMEHHHU HMX rpaduxu
KpuBonuneitnoe paBwkeHue JIBukeHHe MaTepUaTbHONW TOYKH TIO
OKpY)XHOCTH YTIIOBas W JHWHEWHas ckopocTh Ilepmonm m dacrtora 006-
pamenus LleHTpocTpemuTenpbHOE (HOpMalbHOE), KacaTelnbHOe (TaH-
TeHIIHaJIbHOE) U MOJHOE YCKOpPEeHHEe MaTepHalbHON TOYKU
Texnuueckue ycmpoucmea u MexHOJo2UYecKUue Npoyeccyl: CIH-
JIOMETp, NBIDKCHHUE CHaPSJIOB, IIETTHBIC, IIeCTepEHYATEIC U peMEH- HBIC
rnepeayu, CKOPOCTHBIC JTUPTHI
Hdemoncmpayuu
1 Monens cucTeMbl 0TCU€Ta, MILTIOCTPAII KHHEMaTHYSCKUX Xa-
PaKTEepUCTHUK JIBVKCHHUS
2 CriocoOBl UcceOBaHUs IBUKEHUIA
3 Unmroctpanus npenersHOTo mepexoia u U3MEepeHHe MITHOBEH-HOH
CKOPOCTH
4 TIlpeobpa3oBaHHEe IBMKEHHMH C HCIIOJIB30BAaHHEM MEXaHHU3MOB 5
[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE
6 HabGmonenue OBMOKEHUS Tejla, OPONICHHOTO MOJ[ YIJIOM K TOPH-30HTY
U TOPU30HTAIBHO
7 HanpapiieHHe CKOPOCTH TpPH JBHKEHHH 110 OKPY>KHOCTH 8
[Ipeobpa3oBaHue yrioBol CKOPOCTH B PEAYKTOpPE
9 CpaBHeHHE ITyTeH, TPACKTOPUM, CKOPOCTEH ABUKCHHUSI OJHOTOH
TOTO XK€ Tejla B Pa3HBIX CHCTEMaX OTCuUéTa
Yuenuueckuii 3xcnepumenm, J1adopamoprvie pabomul,
npakmuxkym
1 M3yueHne HEpaBHOMEPHOTO JBIKEHUS C LEJIBIO OIpeaesICHUs
MT'HOBEHHOU CKOpPOCTH
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2 V3MepeHre YCKOPEHHs IMPH TNPSIMOJWHEHHOM PaBHOYCKOPEH- HOM
JBYKEHUM IO HAKIOHHOM IUIOCKOCTH

3 HccnemoBaHWe 3aBHCHMOCTH IYTH OT BPEMEHH IIPpH PaBHOYCKO-
PEHHOM JIBMDKEHUU

4 l3mepeHue YCKOpPEHHs CBOOOJHOTO NaAeHHA (PEKOMEHIIOBAHO
HCIIOIB30BaHNE IH(PPOBON abopaTopun)

5 U3yueHue nBWXKEHUS Teja, OPOLIEHHOrO Topu3oHTainbHO IIpo- Bepka
THUIOTE3bl O TPSAMOH MPONOPHHOHAIBHONH 3aBUCUMOCTH MEKIY
JAIBHOCTBIO TOJETAa W HaYaIbHOW CKOPOCTBIO Teja

6 Vzy4yeHne OBMKEHUS Tela IO OKPYXHOCTH C TIOCTOSTHHOW IO MOIYJIIO
CKOPOCTBIO

7 MHccnenoBaHHe 3aBHCHMOCTH Iiepuojna oOpalieHHs KOHHMYECKOro
MasTHUKa OT €ro IapameTpoB

Tema 2. lunamuka

IlepBriii 3akoH Hprorona WnHepnuanbable cucteMbl oTcuéra IlpuHuun
orHocuTenbHOCTH  [amuiess  HemHepumanmpHble  CHCTEMBI  OTCUETa
(ompenenenue, mpuMepHI)

Macca Ttena Cuna [IpuHnun cynepno3uuuu cui Bropoi

3akoH HpioToHa nyisi MaTepuaibHOM TOUKH TpeTuil 3aKoH

HeroToHa 111 MaTepuaabHBIX TOUYEK

3aKOH BCEMHUPHOTO TATOTEHHsS DKBUBAJICHTHOCTh IPaBUTALIMOH- HOM H
MHEPTHON Macchl

Cuna TsbKkecTH 3aBHCHMOCTh YCKOPEHHS CBOOOJHOIO NaAEeHHS OT
BBICOTHI Ha/l TOBEPXHOCTHIO IIAHETHI W OT TeorpauyecKoil IMpo- THI
JBmwxenne HeOecHBIX Tel M HX chyTHHKOB 3akoHbl Kemepa Ilepmas
KOCMHYEcKasi CKOPOCTh

Cuna ynpyroctu 3akoH ['yka Bec tena Bec Tena, ABMxKyuiero- cs
C YCKOpEHHEM

Cuna tpenus Cyxoe TpeHue Cuiia TpeHUS CKOJIBKEHUS U CHJIa TPEHUS
nokost Koagduuunent tpenus: Cuiia CONpOTUBJICHUS ITPH JABH)KCHHUH TeJia B
JKUIKOCTH WJIM Tra3ze, e€ 3aBHCUMOCTb OT CKOPOCTH OTHOCHUTEIHHOTO
JIBHDKEHUS

Hasnenue I'mapocratuueckoe nasinenne Cuna Apxumena

Texnuueckue ycmpoucmea u mexhHolo2uvecKkue npoyeccyl. MoJ-
IIUITHUKH, JIBMKEHHUE NCKYCCTBEHHBIX CITYTHHUKOB

Hemoncmpauyuu

1 Habmronenne ABMXEHUS TeNl B WHEPLUHAIBHBIX M HEHMHEPIIHATb- HBIX

cucTtemMax orcuéra

2 TlpuHUMT OTHOCHUTEIILHOCTH

3 Kauenue qByX IMJIMHIPOB WM IIAPOB Pa3HOW MacChl C OJIMHA- KOBBIM

YCKOPEHUEM OTHOCUTEIbHO HEMHEPIUATbHOI CUCTEMBIOTCUETA
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4 CpaBHEHHME pPaBHOJCHCTBYIOIIEH MPIJIOKEHHBIX K TEIy CHIIC
MPOU3BEJACHUEM MacChl TeJla Ha €ro YCKOPEHHE B WHEPIHMAalib- HOWM
CHCTEME OTCYETa

5 PaBeHCTBO CHJI, BO3HUKAIOIIUX B PE3yJIbTaTe B3aUMOACHCTBHS Tei 6

H3mepeHue macc 1o B3aUMOJEHCTBUIO

7 HeecomocTb

8 Bec tena mpu yCKOpeHHOM MOIbEME U MMageHuN 9

LlenTpOoOEI)KHBIE MEXaHU3MBI

10 CpaBHeHHMe cwi TPEeHUS HNOKOS, KAUSHHUS U CKOIBKCHUS
Yuenuueckuii Ikcnepumenm, naoopamoprsle padomel,
npaKkmuxkym

1 H3mepeHue paBHOICHCTBYIOLICH CHJI NPU JBH)KEHHH OpyCcKa MO
HaKJIOHHOM MJIOCKOCTHU

2 TIpoBepka TUMOTE3bl O HE3aBUCUMOCTH BPEMEHHU JBUXKEHHS OpyCcKa IO
HAKJIIOHHOW IJIOCKOCTH Ha 3aJlaHHOE PACCTOSIHHE OTEro Macchl

3 MHccnenoBaHue 3aBHCUMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIMX B
MpY>KUHE U PE3UHOBOM 0o0pa3siie, OT ux Aedopmanuu

4 W3ydeHre IBUXXEHHS CHUCTEMBbI TEJ, CBS3aHHBIX HHUTHIO, MeEpe-
KHWHYTOW uepe3 JErkuii 0J0k

5 WM3amepeHnue kod(dduiMeHTa TPEHHS MO BEIUYHUHE YIJTIOBOIO KO-
s¢duumenta zasucumoctu F, (N)

6 VccnenoBanue OBYDKCHHS OpycKa MO HAKJIOHHOW INIOCKOCTH
C TIEPEMEHHBIM KO3(p(UIMEHTOM TPEHUS

7 N3yueHne NBWXKEHHS Ipy3a Ha Bally ¢ TPEHUEM

Tema 3. CraTuka TBEpAOTO TeJa

AoGcomoTHO TBEpoe Teno IlocTynaTenbHOE U BpaliaTenbHOE JBHKCHHUE
TBEPIOTO Tesla MOMEHT CHIIBI OTHOCUTEIIFHO OCH Bpate- Hus Ilnedo cuiisl
CrnoxeHne CuII, IPHJIOKEHHBIX K TBEpAOMY Teny LIeHTp TshkecTH Tena

YcnoBus paBHOBECHsI TBEPAOTO Tela

YcroiunBoe, HeEycTOWYNBOE, Oe3pa3INdHOE paBHOBECHE

Texuuueckue ycmpoucmea U MEXHOIO0SUYEeCKUEe NPOYECCyl.
KPOHILITEHH, CTPOUTENbHBIN KpaH, peléTyaTble KOHCTPYKLIUHU

Hemoncmpauyuu

1 VYcnoBus paBHOBecust 2
Bunbl paBHOBecus

Yuenuueckuit yxcnepumenm, 1adoopamopmusie padoomsl,

npakmuxKym
1 UccnenoBaHne ycinoBUi paBHOBECHs TBEPAOIO Teia, UMEIOLIETO OCh
BpaIleHNs
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2 KoHcTpynpoBaHve KpOHIITEHHOB M pacuéT CHJI YIIPYTrOCTH
3 M3yueHune ycTOHYMBOCTH TBEPIOTO TEJIA, UMEIOIIETO IUIOMIAIb OTIOPHI

Tema 4. 3akoHbI cCOXpaHeHHUsI B MeXaHHKe

HNMmnynee MaTepualibHOM TOYKH, CHUCTEMbl MaTe€pHaIbHBIX TOYEK
IlenTp Macc cuctemMbl MaTepUalIbHBIX TOUYeK TeopeMa O ABUKEHHUU
LIEHTpa Macc

HNmMmnynbe cuibl 1 U3MEHEHHE HMIyJbca Teja

3aKOH COXpaHEHUsI UMITYJIbca

PeaxkTuBHOE OBMKEHHE

MowmeHT wummynbca MarepuanbHOM Touku llpencraBienne o co-
XpaHEHUU MOMEHTA MMIIYJIbCa B LEHTPAJbHBIX MOJIIX

PaGora cuibl Ha MajoOM M Ha KOHE4YHOM mepemelneHuu ['padu- yeckoe
IpeAcTaBiICHUE PaOOThl CUIIBI

MomHOCTh CHITBI

Kunernueckas sHeprusi MmarepuaibHoi Touku Teopema 00 u3- MEHEHUH
KMHETHUYECKOM 3HEPruM MaTepUajibHOM TOYKHU

[ToreHnuanbHble U HEMOTEHUHANbHBIE CUJbl [loTeHUMaNbHAsS dHEPTUS
IloreHumanpHas  SHeprust  ymnpyro  aeQOpMHPOBAHHOW  IPY>KHUHBI
IloreHunanbHasgs 3Heprus Tejla B OJHOPOJHOM TIpaBUTA- LIMOHHOM IIOJIE
[ToreHnuanbHass SHEpPrusi Tejla B TPABUTALMOHHOM II0JI€ OJHOPOJHOTO
mapa (BHYTpH W BHe mmapa) BTopas kocmudye- ckasi CKOpOCTb TpeTbs
KOCMHUYECKasi CKOPOCTh

CBs13b pabOThl HEMOTEHIMAIBHBIX CHJI C U3BMEHEHUEM MeXaHW4e- CKOM
DHEPTUM CUCTEMBI Te 3aKOH COXPAaHEHUS MEXaHUYECKOW dHEPTUU

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

VYpaBHenue bepHynnu ans ulaeadbHOM >KMIAKOCTU KaK CIJIEICTBUE
3aKOHA COXPAaHEHUSI MEXAaHWYECKOW dHEepruu

Texnuueckue ycmpoiicmea u mexHoJlo2uYecKue npoyeccvl: IBU-
J)KEHUE PAaKET, BOJAOMET, KONEp, MNPYKUHHBIA NHUCTOJET, THPOCKOIL,
¢purypHoe kaTaHWe Ha KOHBKaxX

Hemoncmpauyuu

1 3akoH coxpaHEHHUs HMITyJIbca 2

PeakTuBHOE IBUMKEHHUE

3 U3MepeHne MOMIHOCTH CUJIBI

4 V3MecHEHHE SHEPruM Tella MPU COBEPIICHUH PabOTHI

5 Bzaumable mpeBpalieHus] KUHETHYECKOH W MOTEHIHAIBHON >HEpPTruit

MpU IEHUCTBUU HA TEJIO CWIIBI TSHDKECTH U CHUJIBI yIIPY-TOCTH

6 CoxpaHeHUEe PHEPruH MPHU CBOOOJTHOM MaJCHUU

26 Paboyan nporpamma



VYuenuueckuii Ixcnepumenm, nadoopamopHnvie paoomot,
npaxKkmukKym

1 l3mepeHue uMITysibca Teja 1O TOPMO3HOMY IyTH

2 V3MmepeHue CHIBI TSTCH, CKOPOCTH MOJICNIH DIEKTPOMOOHISAH
MOIITHOCTH CHJIBI TSTH

3 CpaBHeHHE U3MEHEHUS HMMITyJIbCa Tejla C UMILYJILCOM CHUJIbI 4

HccnenoBanue coxpaHeHUsI UMITYJIbCA IPH YIPYrOM B3aWMO-
efcTBUH

5 M3mepeHne KUHETHYECKOH SHEPrHH Tejla N0 TOPMO3HOMYIIYTH

6 CpaBHeHHE H3MEHEHHS IOTCHIHMAIBHON JHEPrUM IPY>KUHBIC
paboToil CHIIBI TPEeHUS

7 OmnpeneneHue pabOThl CHIIBI TPEHUS IIPU JBHKEHUU Tea 10
HAKJIOHHON IUIOCKOCTH

PA3IEJI 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
Tema 1. OcHOBBI MOIEKY/IPHO-KHHETHYECKOI TeOpHH

OCHOBHBIC TTOJIOXKEHHUS MOJEKysIpHO-KnHeTHYeckoi Teopuu (MKT), ux
onbiTHOEe oOocHOBanue Juddysus BpoyHOBCcKoe aBH- keHHE XapakTep
JIBW)KEHHS U B3aUMOJICMCTBUS 4YacTHll BeulecTBa MoJenu CTpOeHUs ra3os,
JKAJKOCTEH W TBEPABIX TEN M OOBSICHEHHWE CBOWCTB BEIISCTBA HA OCHOBE
aTUX Mojeied Macca u pasMepbl MoO- Jekyn (aromoB) KomnmdectBo
BemecTBa [loctossHHass ABoraiapo

TemoBoe paBHOBecue TemrepaTypa W CIOCOOBI €€ HW3MEpEHHUS
Ixana Temneparyp Llenbcus

Mogens unpeansHoro raza B MKT: wactuipl rasza JIBUXYTCS Xao-
THYECKH U HE B3aUMOJICUCTBYIOT IPYT C APYroM

lazoBrie 3akoHBl YpaBHeHHMe MeHneneeBa—Kirameiipona Ao6co-
JIroTHas Temreparypa (mkana temnepatyp KensBunaa) 3akon JlanbToHa
WM3onpoueccsl B HACAIBHOM Tra3e C IOCTOSIHHBIM KOJHW- YECTBOM
BemectBa [padudueckoe TIpencTaBICHHE M3OIPOILIECCOB: H30TEpPMA,
n3oxopa, nzobapa

CBs3p MEXIYy [HaBJICHHWEM MW CpelHeH KHHETHYECKOW DJHeprueut
MOCTYNATENbHOI'0 TEIUIOBOTO JBIKEHHS MOJIEKYJ MHJI€albHOro rasa
(ocnoBHoe ypaBHeHne MKT maeampHOrO raza)

CBs13p  a0CONIOTHON TeMIIepaTypsl TEPMOIUHAMUYECKOW CHCTEMBI CO
cpeHeld KMHETHYEeCKOM 3HEprueil MmocTynaTeIbHOro0 TEIUIOBOT'O JIBHXKE- HUS
e€ 4acTuil

TexHuueckue ycmpoucmea U mexHOJI02UYecKUue npoyeccwvl. Tep-
MOMETp, 0apoMeTp, MOJIydYeHHEe HAaHOMATEPHUAJIOB
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Hemoncmpauyuu

1 Mopnenu IBMIKEHUS YacTHUI] BellecTBa 2

Mogens GpOyHOBCKOTO JBUKCHHS

3 Buzneopoinuk ¢ 3anuchio pealbHOI'0 OPOYHOBCKOTO JIBHIKCHUS 4

Huddysus xugkocTein

5 Mopnens onpita lltepHa 6

[IpuTspkeHre MOJIEKYIT

7 Mopnen KpUCTAJUIMYECKHX PEIIETOK

8 HabOmioneHue u nccienoBaHUE HU30MPOLECCOB

Yuenuueckuii Ikcnepumenm, naoopamoprsle padomol,

npaKmuKkym

1 UccnenoBanue mpoiiecca YCTAHOBICHHUS TEIMJIOBOIO PAaBHOBECHS IPH
TEIIO0OOMEHE MEXIY Topsiueil U XOJIOJHON BOIOM

2 H3yueHue WM3OTEPMHUYECKOro Imporecca (pPEKOMEHIOBaHO  HC-
MMOJIh30BaHNE MU(PPOBOU T1ab0OpaTOpUN)

3 "3yuyeHne wu30XOpHOTO TIporeccad

Hsyuenne wu3obapHOro 1porecca 5

IIpoBepka ypaBHEHHUSI COCTOSIHUS

Tema 2. Tepmoaunamuka. TensioBble MAIIHHBI

Tepmonunamuueckas (T/]) cuctema 3agaHue BHEUIHUX yCIIOBUH JJIsI
TH cucrembl BHemnue u BHyTpeHHue mnapametpbl Ilapame- tper T/
CHUCTEMBl KaK CpeJHHE 3HA4YeHUsS BEJIWYHMH, OIUCHIBAIOIIUX €€
COCTOSIHUE Ha MUKPOCKOIUYECKOM ypPOBHE

Hynesoe nauano tepmoanHamMuku CamMONpOU3BONBHAs pelaKca- HUs
T/ cuctembl K TEJIOBOMY PaBHOBECHIO

Mopens uiealbHOro ra3a B TEPMOJAMHAMUKE — CHCTeMa ypaBHE- HUMN:
ypaBHeHHe MenneneeBa—NKaneiipona u BelpakeHUE MJII BHY- TpPEHHEH
SHEPTUH YCIOBUS NMPUMEHHMMOCTH 3TOH MOJENIN: HU3Kas KOHLEHTPALHS
YacTHI, BBICOKHE TEMIIepaTypsl BeIpakeHHe 111 BHYTPEHHEH SHEpruu
OJHOATOMHOI'O HJI€aJIbHOTO rasa

KBa3ucratuueckue 1 HeCTaTUUECKUE MPOLECCHI

OnemeHTapHas paboTa B TEpMOJMHaMHKe BwruucieHune paboTHl 1O
rpaduxy npouecca Ha pV-auarpamme

Tennonepenaya kak cnoco0 W3MEHEHHMs BHyTpeHHeH sHeprum T[]
cucteMbl 0e3 copepmieHus: paboThl KoHBEKIUs, TEIIONPOBOJHOCTD,
U3JIy4eHue

KonnuectBo tennorel TemnoéMKOCTh Tena YaenbHas UM MOJSIp- Has
TEIUIOEMKOCTH BellecTBa YpaBHeHue Maliepa YzaenpHas  Te- IuloTa
cropaHust TomMBa Pacuér konuuecTBa TEMIOTHI NpHU TEIIO- Iepeaade
TTonsTne 06 ammabaTHOM TIpoIlecce
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IlepBriit 3axkoH TepMonuHamMuku BHyTpenusiss sHeprus Komnue- ctBO
TEIUIOTHI M paboTa Kak Mepbl W3MEHEHUsi BHyTpeHHed osHepruu T/1
CHUCTEMBI

BTopoil 3ak0oH TepMOOUHAMMKHU ISl PaBHOBECHBIX IPOIECCOB: 4epe3
3aJlaHHOE paBHOBeCHOe cocTosiHue TJ[ cucTeMbl MPOXOAUT €IUHCTBEHHAs
amuabaTta AOCOTIOTHAs TeMmIeparypa

Btopoit 3akoH TEepMOJMHAMHKHM [Jii HEPAaBHOBECHBIX MHPOIECCOB:
HEBO3MOXXHO TIepeJaTh TEIIOTy OT OoJiee XOJOZHOro Teiia K Oolee
HarperoMmy 0e3 xommeHcanuu (Kmaysmyc) HeobpatumocTs mpupoa- HBIX
MPOLIECCOB

Ilpunuuner peiictBusi TerioBbix MammH KITJ]

Maxkcumansnoe 3Hauenue KITJ[ Hukn Kapno

OKOJIOTHYECKNE AaCIEKThl HCIOJIB30BAHMS TEIUIOBBIX JBUTATe- JIEH
TemnoBoe 3arpsi3HEHUE OKPYIKAIOLIEH Cpelbl

Texnuueckue ycmpoucmea u MeXHOI02UYECKUEe NpoOYeccyl. XO-
JIOAWIBHUK, KOHIUIIMOHEP, TU3EIbHBIA U KapOIOpaTOPHBII IBUTA-TEIH,
rnapoBasi TypOWHa, MOJy4YeHHE CBEPXHHU3KUX TEMIIEpaTyp, YTHIM3aIUs
«TEIUIOBBIX» OTXOJOB C HCIIOJIB30BaHMEM TEIUIOBOIO  Hacoca,
yTHIH3anusl OMOOPTaHWYECKOTO TOTUTMBA Ui BBIPAOOTKH
«TEIUIOBOW» U 3JIEKTPOIHEPTUH

Hdemoncmpayuu

1 U/3meHeHHe TeMIlepaTypsl IpU aauadaTHYEeCKOM PACIINPEHHUH 2

Bo3znymHoe oruuBo

3 CpaBHeHHE YAENBHBIX TEIUDIOEMKOCTEH BemecTs 4

Crioco0bl M3MEHEHHs BHYTPEHHEH >HEpruu

5 HccrenoBanue annabaTHOrO Iporecca

6 KoMmbrorepHble MOAENN TEMJIOBBIX JIBUTaTelleH

Yuenuueckuit sxcnepumenm, adopamopmHble padomol,
npakmuxkym

1 HM3mepeHne ynenbHOW TEIUIOEMKOCTH

2 HccnenoBanue mpolecca OCTHIBAHUSI BelllecTBa 3

HccnenoBanne agmnabaTHOrO mpolecca

4 V3ydyeHne B3aMMOCBSI3M SHEPTHUHU MEXMOJEKYISIPHOTO B3aM-

MOJEHUCTBUS U TEMIEPATyphbl KUIIEHUS KUIKOCTEN

Tema 3. ArperaTHble cocTosiHuS BemiecTBa. Pa30Bble Mepexo/sl

IMTapooOpa3oBanue u KoHASHCanus VcrapeHne u KuneHue Y aeiabHas
TEII0Ta 1apooOpa3oBaHUS

HaceimeHHbIe 1 HEHACHINICHHBIE Taphl KadecTBeHHas 3aBUCH- MOCTh
IJIOTHOCTH W JIaBJICHHS HACBHIIICHHOT'O MMapa OT TEMIIepaTy- pbI, UX
HE3aBHUCHUMOCTL OT O00BEMa HACHIIIEHHOTO mapa 3aBUCH- MOCTH
TEMIIEPATyPhl KUIICHUSA OT AABJACHHUS B JKHIKOCTH
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Brnaxxnocts Bo3myxa AOCOIIOTHAS U OTHOCHUTEIbHAS BIIAXKHOCTH
TBépmoe Teno Kpucrammnuaeckue u amop(dHBIE Teda AHH3OTPOIHS
CBOMCTB KpuctayioB IlnaBneHne u kpuctamuin3anus Y 1eabHas Te-
oroTa traBineHus: CyOoamMarust
Hedopmanuu tBEpaoro tena PacTsoxenne u cxxatne CnBur Mo-yib
IOnra Ilpenen ynpyrux aedopmanmii
TeruioBoe pacmIMpeHUE >XHAKOCTEH W TBEPABIX Tel, 0O0BEMHOE H
JIMHEWHOE pacIIupeHne AHTapMOHU3M TEIUIOBBIX KoJieOaHMIl da- CTHIT
BellleCTBa KakK TIpUYMHA TEIUIOBOTO paclIMpeHus Teal (Ha Ka-
YECTBEHHOM YPOBHE)
[Ipeobpa3oBanne »HHeprum B (a30BBIX Iepexonax
YpaBHEHHE TEIDIOBOrO OanaHca
[MoBepxHocTHOe HaTsbkeHHe Koa(Q@GUIMEHT MOBEPXHOCTHOIO Ha-
TsokeHus Kanwnspaele sBiaenust JlaBieHue mMoJ UCKPUBIEHHOU
MMOBEPXHOCTHIO XuJAKocTu Popmyna Jlanmaca
Texnuueckue ycmpoucmea u mexmoaocuieckue npoyeccyl.
JKUJAKHWE KPUCTAJIbI, COBPEMEHHBIC MaTepHabl
Hemoncmpayuu
1 TemnoBoe pacmupeHue
2 CpoiicTBa HaCHIIIEHHBIX MTApOB
3 Kumrenne KuneHue npu mMOHMXEHHOM NaBIICHUH 4
H3mepeHne cuibl TOBEPXHOCTHOI'O HATSKEHUS
5 OnbIThl ¢ MBUTBHBIMH TUIEHKAMU 6
CMmauuBaHue
7 KanwuisipHbIe SIBICHUS
8 Mojgenn HEHbIOTOHOBCKOM KUIAKOCTH 9
CrocoOBl U3MEpEeHUsT BIAXKHOCTH
10 VccnenoBanve HarpeBaHusi M IUIABJICHUS KPUCTAIUTMYECKOTO
BelllecTBa
11 Buasr nedopmaruii
12 HaGnroneHue Manbpix AedopMarnii
Yuenuueckuit 3xcnepumenm, navopamopHsle padbomut,
npakmuxKym
1 H3ydeHwe 3aKOHOMEPHOCTEH HCIApPCHUS KHUIKOCTEH 2
H3mepeHue yaeapHOW TEIJIOTHI NJIABJICHUS JIbJa
3 M3yueHue CBOMCTB HACHILICHHBIX TapOB
4 V3mepenne aOCOJIIOTHOM BIaXKHOCTH BO3JyXa M OLIEHKa MacChIIIapoB B
TTOMEIIEHUH
5 Nsmepenune kod3hGUIIHCHTAa TOBEPXHOCTHOIO HATSKEHUS 6
H3mepenue monyns IOnra
7 WccaenoBaHue 3aBUCHMOCTH Ae(QOpPMaIH PE3NHOBOT'O 00pa3maoT
NIPUJIOKEHHON K HEMY CHIIBI
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PA3JIEJT 4. DJIEKTPOJMHAMUKA
Tema 1. DnexkTpuyeckoe nose

OnexTpuzanus Ten M €€ NpOsABICHUS — DJeKTpudeckuil 3apsna /[Ba
BUJa  JJNEKTPUYECKUX  3apsA]0B IIpoBogHUKM,  JUANEKTPUKU U
MOMyIPOBOAHUKH  OJNEMEHTApHBIM  3JICKTPUYECKHH  3apsix  3aKkoH
COXpaHEHHsI IEKTPUYECKOrO 3apsAna

BzanmoneiicTBue 3apsanoB Toueunsie 3apsasl 3akoH Kynona

Onextpuueckoe noie Ero neiicTBue Ha 371eKTpUUYECKUE 3apsbl

Hanpsoxéanocts anexrpuaeckoro moist [Ipoousiid 3apsn Jlu-

HUW HaNPSHKEHHOCTU 3JIEKTPUUECKOro momst OHOPOAHOE IIIEKTPU-UECKOoe
nose

IToTeHIMaTBHOCTE 3JIEKTPOCTATUYECKOI0 MOJA Pa3HOCTh MOTEH- HAJIOB
n HanpspkeHue [loTeHIManbHast SHEPTHs 3apsiia B 3JIeK- TPOCTATUYECKOM
none IloreHmuman oanexkTpocTaTHueckoro 1mojs CBs3p HaNIpPsHKEHHOCTH
MOJIL M Pa3sHOCTH IOTEHIWAJIOB AJIS 3JIeK- TPOCTATUYECKOro MO (Kak
OIIHOPOJHOTO, TaK U HEOJHOPOIHOI0)

ITpuHIUN Cynepro3uIMU JIEKTPUIECKUX M0JIeH

ITone Toueunoro 3apsna Iloxe paBHOMepHO 3apspkeHHOU cdeprl [lome
pPaBHOMEpPHO 3apsbkeHHOro 1o 00béMy mapa Ilome paBHOMEpPHO
3apsDKEHHON OECKOHEYHOW IIIOCKOCTH KapTuHBI JMHUN HanpsokEH-
HOCTH ATHUX MOJIEH U SKBUIIOTEHIHAIBHBIX TOBEPXHOCTEN

IIpoBogHUKM B SIEKTPOCTATUYECKOM TMOJE€ YCIOBHE PaBHOBECHUS
3apsA0B

JWanexTpuku B 3IEKTpOCTaTHYECKOM  mone  Jlusnekrpuueckas
MPOHHUIIAEMOCTH BEIIIeCTBA

Konnencatop  OnekTpo€MKOCTb  KOHJEHCATOpa  DIEKTPOEMKOCTh
MIJIOCKOTO KOHAEHCaTopa

ITapannensHoe  coenuHeHne  KoHaeHcaTopoB  [locnemoBaTenbHoOe
COeMHEHNEe KOHAEHCATOPOB

OHeprus 3apspKeHHOTO KOHJEHcaTopa

JIBrKeHHE 3apsKEHHON 4aCTUIBI B OJJHOPOJHOM AJIEKTPUYECKOM MOJIE

Texnuueckue ycmpoucmea u mexHoi02uiecKue npoyeccwyl: 3IeK-
TPOCKOII, DJIEKTPOMETP, DJIEKTPOCTATHYECKasl 3allluTa, 3a3eMIICHHE
3JIEKTPONPHUOOPOB, KOHJICHCATOPHI, TeHepaTop Ban ne I'paada

Hdemoncmpayuu

1 VcTpo#icTBO M NpUHIMI JIEHCTBUS 3JIEKTpoOMeTpa 2

DIeKTpUUECKOoe MOJe 3apsKEHHBIX IIApUKOB

3 DiylekTpUYecKoe MoJjie ABYX 3apsHKCHHBIX IUIACTHH

4 Mopens snekTpocrarndyeckoro reHeparopa (Ban ne I'paada)5

[IpoBOAHUKH B IEKTPUUYECKOM IIOJIE

6 DOnexrpocraTHdeckas 3amuTa

OU3NKA. 10—11 Knacchbl 31



7 YCTpOWCTBO M JAelcTBHE KOHAEHCATOpA MOCTOSHHOW M Tepe- MEHHOU
€MKOCTH
8 3aBuUCHUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT ILIOLIaaH
IJACTHH, PACCTOSHUS MEXJIy HHMH U  JHIJIEKTpHYe- CKOMU
TIPOHUIIAEMOCTH
9 DHeprus SIEKTPUYECKOr0 IO 3apsbKeHHOro KoHueHcatopa 10
3apsaka m paspsaka KOHACHcCATopa depe3 Pe3ncTop
Yuenuueckuit yxcnepumenm, nadopamopHvie padomul,
npakmuxkym
1 Onenka cui B3aMMOJACHCTBUS 3apsDKCHHBIX Tl
2 HaGnroneHue nmpeBpalleHUs] SHEPTUH 3apsHDKECHHOTO KOHAGHCA-TOpa B
SHEPruio0 M3IyUYeHMs] CBETOAUOMAA
3 HzyueHue mpoTekaHUs TOKa B IEMH, conepikaIieii konaercarop 4
Pacnpenenenne pa3sHOCTH MOTCHIIUATIOB (HAIIPSDIKEHUSI) TPH
TTOCJIeIOBATEIFHOM COSIUHEHHH KOHIICHCATOPOB
5 HccnenoBanue paspsiga KOHISHCATOpa depe3 pe3ucTop

Tema 2. IlocToSIHHDBIN JJIEKTPUUECKUIT TOK

Cuna toka IlocTostHHBII TOK

YcnoBus CymecTBOBaHWSI TOCTOSIHHOTO —3JIEKTPHUYECKOTO  TOKa
Wcrounuku Ttoka Hamnpspkenne U u DJIC E

3akon Oma 1J1s yd9acTKa Ienu

DNEeKTpUYEeCcKOe  CONpPOTHUBICHHE  3aBUCUMOCTh  CONPOTHBIICHUSA
OIIHOPOJHOTO TPOBOJHWUKA OT €ro UIMHBI M IUIOMAIM IIONEPEUYHOTO
CEUYEeHHs YIeIIbHOE CONPOTHBIICHHE BEIeCTBa

IlocnenoBatenbHOE, MapajjielibHOE, CMEIIaHHOE  COCIMHEHHUE
NpoBOAHUKOB Pacuér pa3BeTBIEHHBIX eKTpuueckux neneul Ilpasuna
Kupxroda

Pabora snexrpumueckoro Toka  3akoH J[[xoyns—IJlenma MomHOCT

3JEKTPUYECKOro ToKa TeruioBasi MOITHOCTH, BBIIEIS-
eMasli Ha pe3nucTope

OJIC u BHyTpeHHEE COINPOTHUBJICHHWE MCTOYHWKA Toka 3akoH Oma mist
MOJTHOH (3aMKHYTOH) AJIEKTPUYECKOH Ienn MOIIHOCTh UCTOY- HHKA TOKa
Koporkoe 3ambikaHue

Konnencarop B 1menm ImOCTOSIHHOTO TOKa

Texuuueckue ycmpoucmea u MmMexHOA0SUYEeCKUEe NPOYeccol. aM-
IIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON IHEPTrUU

Hemoncmpauyuu

1 V3mepeHue CUiIbl TOKAa M HaNPsDKEHUS

2 UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT HAIPSDKEHUSI IS

pe3ucropa, JJaMIbl HaKATUBaHHUSA M CBETOIHOAA
3 3aBHCHUMOCTH CONPOTUBIICHUS IUINHAPUYECKUX IIPOBOJHUKOBOT
JUIMHBI, TJIOMAAN MONEPEUHOro CEYeHUsl U MaTepuana
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4 VccrnenoBaHue 3aBHCHMOCTH CWJIBI TOKa OT COINPOTHUBIICHUSIIPH
ITIOCTOSIHHOM HaIpsDKCHUH

5 TIpsmoe m3mepenne D/IC Koporkoe 3aMbIkaHNe TajlbBaHUYE-CKOTO
9JIEeMEHTa M OLIEHKa BHYTPEHHEr'O CONPOTHBIICHUS

6 CnocoObl coenmHeHN UCTOYHUKOB Toka, DJIC OaTapeit

7 UccnenoBanne pa3sHOCTH MOTEHIMAIOB MEXAY MOJIIOCAMUHCTOYHHKA
TOKa OT CHJIBI TOKa B IETH

Yuenuueckuii sxcnepumenm, nadoopamopmuvie padoomol,

npaxKkmukKym

1 HccnenoBaHue CMEIMIaHHOI'O COEIMHEHUS PE3UCTOPOB 2

W3mepeHne yneiapHOr0 COMPOTHUBICHHS MPOBOJIHUKOB

3 UccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAMPSIKSHHS JJIS
JIaMITbl HaKaJIMBaHHUS

4 VYBenmuueHWEe Tpenena M3MEpeHUs amIepMmerpa (BOJIbTMETpa) 5

Namepenne D/IC U BHYTPEHHETO COMPOTHUBICHHUS HUCTOYHHUKA
TOKa

6 Hccnenosanne 3aBucumMoctd DJIC raibBaHHYECKOTO 3JIEMEHTAOT
BPEMEHH MPH KOPOTKOM 3aMBIKAHHH

7 VccnenoBaHne pa3sHOCTH MOTEHIIMATIOB MEXAY IOJTIOCAMHHCTOYHHKA
TOKa OT CHJIBI TOKa B LEIH

8 HccnenoBanne 3aBHCHMOCTH IIOJIE3HOH MOIIHOCTH MCTOYHHKATOKA OT
CWJIBI TOKa

Tema 3. Tokn B pa3iM4HbIX cpegax

OneKkTpudecKkas MPOBOJUMOCTb Pa3IMYHBIX BEIIECTB OJIEKTPOH- Has
MPOBOAMMOCTD TBEPJABIX METANIOB 3aBUCHUMOCTH COINPOTHBIE- HHI
METaJIJIOB OT TeMIepaTypsl CBEpXNPOBOAUMOCTh

DnexkTpuueckuil Tok B BakyymMe CBOHCTBa 3JEKTPOHHBIX Iy4- KOB

[MonynpoBoguukn  CoOCTBeHHass M TpPHUMECHas  IIPOBOIUMOCTH
nonynpoBoaHukoB CsoiicTBa pP—N-nepexoga IlomynpoBOIHHKO- BbIE
MPUOOPHI

ONEeKTPUYECKUH TOK B DJIEKTPOJIHUTAaX OJIEKTPOJMTHUECKass JHC-
conuanus DneKTponu3 3akoHsl Dapajnest AT JIEKTPOIU3a

OnexkTpuueckuil Tok B Tra3zax CaMoCTOATENbHBIE M HECaMOCTOS-
TEJIbHBIN pa3psal PasnuuHble TUNBI CaMOCTOSTENBHOIO paspsga MonHus
IInazma

Texnuueckue ycmpoiicmea u HNpaKmuiecKkoe HnpuMeHeHue. Ta30-
pa3psmHBIE JIaMIIBI, 3JIEKTPOHHO-IydeBas TpyOka, IOIYIIPOBOIHH-
KOBBIE€ IPUOOPHI: U0, TPAH3UCTOP, (HOTOAMO, CBETOINOM; TalbBa- HUKA,
paduHMpOBaHME  MEIW,  BBIIIJIABKA  AJIOMHHUS,  DJIEKTPOHHAS
MHUKPOCKOTIIHUS
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Hemoncmpauyuu

1 3aBHCHMOCTH CONPOTHBICHUS METAJIOB OT TEMIIEpaTypHl 2

[IpoBOOUMOCTD 3JIEKTPOJIUTOB

3 3akonHs anekTponmia Papanes

4 VckpoBoii pa3psia U MPOBOJUMOCTD BO3AyXa

5 CpaBHEHHE MPOBOAMMOCTH METAJLIOB M TOJYIPOBOIHHUKOB 6

OOHOCTOPOHHSS MTPOBOJUMOCTD JAHOAA

Yuenuueckuii sxcnepumenm, naoopamoprsle padomol,
npakmuxym

1 Habmronenue >IeKTpoiIn3a

2 3mepenue 3apsija OZHOBAJCHTHOI'O HOHA

3 HccnenoBanne 3aBUCHMOCTH CONPOTHUBIICHHUS TEPMOPE3UCTOPAOT

TEMIIEPaTypbl
4 CHsTHE BOJBT-aMIEPHON XapaKTEPUCTUKU NHOJA

OU3NYECKUMN TTPAKTUKYM

Cnoco0bl u3MepeHus (PU3NYECKNX BEJINMYMH C HCIOJIh30BaHHEM aHa-
JIOTOBBIX U IIU(POBBIX H3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX
JTaTYUKOBBIX CHCTEM AOCOIIOTHBIE W OTHOCHUTEIbHBIC ITOTPEITHOCTH
n3MepeHnH Ppu3ndecKknx BeTnduH OIeHKa IpaHUI] HOTPEeIIHOCTEH

IIpoBeneHne KOCBEHHBIX U3MEPEHU, UCCIIEIOBAHNI 3aBUCUMO- CTEU
(pm3MUecKkuxX BENUMYWH, MPOBEpPKa IPEIOKSHHBIX THIOTE3 (BBIOOp U3
paboT, ONMHCaHHBIX B TEMaTHYECKHUX pas3fenax «YUeHH- YeCKHH
AKCIIEPUMEHT, JTabopaTopHbIE PabOTHI, MPAKTUKYM) )

MEXIIPEAMETHBIE CBA3U

N3yyenne kypca ¢usuku yriayonénHoro ypoBHs B 10 kiacce ocy-
IISCTBISICTCS C YYETOM COJIEpXKATEIIbHBIX MEXIIPEIMETHBIX CBsi3eil ¢
KypcaMu MaTeMaTHKH, OUOJIOTHH, XUMHH, Teorpaduu U TEXHO- JIOTHUU

Meosicnpeomemnovle ROHAMUA, CEA3ZAHHbBIE C usyueHuem
Memoo08 HAayuHOoz0 RO3HAHUA: SBJIEHWE, HAay4YHBIH (QakxT, TH-
nore3a, (u3nyueckass BEIMYHHA, 3aKOH, TEOpUs, HAaOJIOJEHHE, DKC-
IIEpUMEHT, MOJEIUpOBaHUE, MOJEIb, W3MEPEHHUE, IOrPEIIHOCTH
W3MEpeHUH, U3MEepUTEIIbHBIE TPUOOPHI, HpPOBas 1a00paToOpuUs

Mamemamuka: Pemienve cucreMsl ypaBHeHui JIuneiHas GyHKmus,
mapabosa, runepbosia, ux rpaguKu U CBOCcTBa TPUTO- HOMETPUIECKUE
(yHKIIMK:  CHUHYC, KOCHHYC, TaHI€HC, KOTAaHI'€HC; OCHOBHOE
TPUTOHOMETPUYECKOE TOXIECTBO BEKTOphl M HMX NpoeK- MM Ha OCH
KOOpJIMHAT, CJIOXKEHHE BEKTOPOB
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buonozua: Mexannueckoe ABIDKEHHE B )KMBOW mpupoje, and- dysus,
OCMOC, TEIJIOOOMEH JKHMBBIX OPraHM3MOB, TEIUIOBOE 3arpsi3- HEHHE
OKpYXalolieil cpenpl, yTHINW3anus OWOOPraHWYEecKOro TO- IUIMBA JUIA
BBIPA0OTKHU «TEIUIOBOM» U 3JIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE H
KalMJUISIPHBIE SIBICHUS B TIPUPOJE, AJIEKTPUUYECCKUE SIBICHHA B JKHBOU
npupoje

Xumusn: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MO-
JIEKYJ, MOJIb BEIIEeCTBa, MOJISIPHAsl Macca, ITOJIy4eHHe HaHOMaTepua-JioB,
TEIUIOBBIE CBOMCTBa TBEPABIX Tel, JKUAKOCTEH U Ta30B, XUIKUE
KPHUCTAIUIBI, 3JCKTPUICCKUE CBOMCTBA METAIIJIOB, SJIEKTPOJUTHYE- CKas
JUCcoILuaIus, raJbBaHUKa, JIEKTPOHHAS MUKPOCKOIIHS

T'eozpaghun: Bna>xxHOCTH BO31yXa, BETPHI, 0ApOMETpP, TEPMO- METP

Texnonozusn: npeoOpazoBaHWE JABWKEHHH C  HUCIIOJIB30BAHHUEM
MEXaHU3MOB, y4ET CyXOro M >KMAKOIrO TPEHHUS B TEXHHUKE, CTaTH4e-
CKME€ KOHCTPYKOHUH (KpOHINTEIH, pemieTdaTble KOHCTPYKIUM), HC-
MIOJIb30BaHUE 3aKOHOB COXPAHEHHs] MEXaHWKH B TEXHHUKE (THpO- CKOII,
BOJOMET U T I ), ABUTaTeIb BHYTPEHHErO CrOpaHusi, llapoBasi TypOuHa,
OBITOBOM  XOJIOMWJIBHUK, KOHIWULIMOHEP, TEXHOJOTUU MOJy4YEeHUs
COBPEMEHHBIX MAaTepHaJIOB, B TOM 4YHCJIE HAHOMaTe- pHAJIOB, H
HAHOTEXHOJOTHH, DJIEKTpOCTaTHUYeCKas  3alluTa, 3a3eM- JICHHUE
3JIEKTPONPUOOPOB, Ta30opaspsiiHble JaMIBbl, [OIYIPOBOAHU- KOBBIC
puOOpPBHI; raJbBaHUKA

11 knace

PA3JIEJT 4. DJIEKTPOJUHAMUNKA
Tema 4. MaruuTHoe moJie

B3auMoseiicTBHEe TTOCTOSSHHBIX MarHUTOB U MPOBOJHUKOB C TO-KOM
MaruautHoe nosne Bekrop maruuTHON nHaykuuu IlpuHnuncynepnosunuu
MAarHuTHBIX Noded JINHUKM MarHuTHOM MHAYKIIMKU MarauTHoe mnoJie
MPOBOJIHUKA C TOKOM (TIPSIMOTO TIPOBOJIHHKA,
KaTyIIKH B KpyroBoro Butka) OmeiT Opcrena Cumia
Awmrepa, e€ HampaBlIeHUE U MOJIYJb
Cuna Jlopenna, e€ HampaBlIeHUE W MOAYJb JIBHWIKEHHE 3apspKeH- HOM
YaCTHIEI B OJHOPOAHOM MarHUTHOM mosie PaGora cuibl Jlo- peHna
MaruutHoe monie B BeulectBe DeppomMarHeTHKH, Iapa- M JHa-
MAarHeTuKu
Texnuueckue ycmpoucmea u mexHol02uYecKue npoyeccvl: Mpu-
MEHEHHE MOCTOSIHHBIX MAarHUTOB, JIEKTPOMATHUTOB, TECTEP-MYJIb-
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THMETp, JICKTPOJIBUIaTesib SIKOOH, YCKOPHUTEIH 3JICMEHTAPHBIXYaCTHI]

Hdemoncmpayuu

1 KapruHa nWHWA WHOYKOAA MAarHATHOTO TIOJISI TIOJIOCOBOTO U
ITOJIKOBOOOPA3HOTO MOCTOSHHBIX MarHUTOB

2 KapTtuHa TUHUA MarHUTHOW WHIYKIIUU TOJIS JJIWHHOTO MPsSi- MOTO
MIPOBOJHUKA U 3aMKHYTOTO KOJBIIEBOTO IIPOBOJHUKA, Ka- TYIIKH C
TOKOM

3 BzammogeiicTBHE IBYX IMPOBOJHUKOB C TOKOM 4

Cura Amriepa

5 HeiictBue cuibl JIOpeHIIa Ha HOHBI JICKTPOJIUTA

6 HaOmroneHue MBIKCHUS TydYKa 3JICKTPOHOB B MATHUTHOM IOJE 7

[MpuHOMT ASHCTBUSA 3JICKTPOU3ZMEPUTEIIHHOTO MPUOOpa MarHu-
TOJIEKTPUUECKON CUCTEMBI

Yuenuueckuii IKcnepumenm, 1adopamopHsie padéomaui,

npakmuxkym

1 I/ICCJ'ICI[OBaHI/Ie MAarHuTHOI'O ITOJIA IIOCTOSAHHBIX MArHuTOB 2

UccnenoBanne CBOHCTB (heppOMarHeTHKOB

3 HccnenoBaHue ASHCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TO-KOM

4 V3mepeHue cuibl AMmmepa

5 H3ydeHue 3aBHCHMOCTH CWJIBI AMIiepa OT CHJIBI TOKa

6 OnpeneneHre MarHUTHON MHIYKIIMU HA OCHOBE HW3MEPCHIUS CHITHI
Awmrmepa

Tema 5. DekTpoMarHuTHasi HHAYKIHS

SIBneHue 3neKTpOMarHUTHOM MHAYKUuM [IOTOK BeKkTOpa Mar- HUTHOU
naaykiun DJIC MHAYKIIMY 3aKOH 2JIEKTPOMarHUTHON MHAYKIuKn Dapajes
BuxpeBoe anexrpuueckoe mnose Toku dyko

SC WHAYKIHH B MPOBOJAHHKE, IBIIKYMIEMCS B OJHOPOJTHOM Mar-
HHATHOM MOJIC

IIpaBuno Jlenua

HNunykTtuBHOCTh KaTynika WHAYKTHUBHOCTH B IS MOCTOSSHHOTO TOKA
SBnenue camouHaykuu IC caMOUHIYKIIMHU

DHeprusi MarHUTHOTO MOJsA KaTylIKAd C TOKOM

DJEeKTpOMarHuTHOE IoJie

Texnuueckue ycmpoucmed U MeXHOL02UHYeCKUue HNpoyeccsl. UH-
OYKIIMOHHAsI Te4Yb, COJICHOWJ, 3alluTa OT J3JISKTPU3AIUU Tel IIpH
JABHKEHUU B MAarHUTHOM IIOJI€ 3eMIIH

Hdemoncmpayuu

1 HaOGmroneHue sSIBJICHUS DIIEKTPOMArHUTHON WHIYKITUH

2 UccnenoBanue 3aBucumoct J/]C MHAYKIHH OT CKOPOCTH H3-

MEHEHMS MAarHUTHOI'O MOTOKa
3 IIpaBuno Jlenua
4 TlajeHne MarHuTa B alllOMUHHEBOH (MeIHOI) TpyOe
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5 SIBneHre caMOMHIYKIWH
6 Hccnenosanme 3aBucumoct OJIC caMOMHAYKIHMH OT CKOPOCTH
W3MEHEHHMS] CHJIBI TOKa B LIEMH
VYuenuueckuii IKcnepumenm, 1adoopamopHvie padomowt,
npaxkmukKym

1 VccnenoBaHue SBJICHUS 3JIEKTPOMArHUTHON WHIYKITHH 2
OrnpeneneHne HHIYKIIUN BUXPEBOrO MArHUTHOTO TTOJIS 3
HccnenoBanue sBICHHUS CaMOWHIYKIIUH

4 COopka MOJEIH 3JIEKTPOMarHUTHOTO TeHepaTropa

PA3JIEJI 5. KOJIEBAHUS 11 BOJIHBI
Tema 1. Mexanuueckue KoJe0aHus

KonebarensHast cuctema  CBoOonHble kosebaHus ['apmoHHMueckue
xonebanua KuHemaTtuyeckoe U JUHAMHYECKOE
onHcaHue DHEPreTUIEecKoe ONMCaHNe (3aKOH COXPAaHEHUS MEXaHU- YECKOH
sHepruu) BrIBog AMHAMHYECKOTO OTMCAHHSA rapMOHHYE- CKHX
KoJieO0aHUH U3 UX SHEPreTUYECKOr0 U KHHEMAaTHYeCKOT O OIK- CaHUs
Amruintyna u ¢dasa konebanuii CBsi3b aMIUIMTYAbl KOJIEOaHUN
HCXOIHOW BEIWYMHBI C aMIUTUTyJAaMH KoJieOaHWH €€ CKOpPOCTH H
YCKOpPEHHUS
Ilepuon u wacrora konedanuii I[lepuon ManbiXx CBOOOIHBIX KoJie-
OaHMii MaTtemaTHdeckoro masTtHuka Ilepron cBoOOmHBIX Koyieba- HUU
MPY>XUHHOTO MasiTHUKa
ITonaTtue o 3aTyxamomux KoyiebaHUSX BBIHyXJeHHBIE KoJjeba- HHA
Pezonanc PesonancHass kpuBass BumsHMe 3aTyxaHWs Ha BHJI
pE€30HAHCHOW KPHUBOW ABTOKOJICOAHUS
Texnuueckue ycmpoucmea u MmMexHON0SUYEeCKUE NPoOYeccol. Me-
TPOHOM, Yachl, Ka4eJld, My3bIKaIbHbIE HHCTPYMEHTHI, ceiicMorpad
Hdemoncmpayuu
1 3anmce Ko1e6aTeaIbHOTO JABMKEHUS
2 Haburo/ileHne HE3aBUCUMOCTH MepUOoJia MallbIX KoyiebaHWil rpy-3a Ha
HUTH OT aMIUIATY/IbI
3 HUccnenoBanue 3aTyxarolmux KojeOaHWN M 3aBUCHMOCTH IEpHU- Ofa
CBOOOIHBIX KOJIEOAHUH OT CONPOTHBIICHUS
4 VccnenoBanme KoyieOaHMI I'py3a Ha MAacCHBHOUM HPYXHHE C Ie- JIBIO
(dhopmMupoBaHUS MPEACTABICHUH 00 HII€aTbHON MOIENH NMPYKHHHOTO
MasTHUKA
5 3akoH coxpaHeHHs IHEPTUHU MIPH KOJICOAHMIX Tpy3a Ha MpY- )KHUHE
6 MHccnenoBanue BBIHYXJICHHBIX KoyiebaHWU 7
HaGmronenne pezonaHca
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Yuenuueckuii ’xcnepumenm, nadopamopmHvie padomul,
npaxKkmukKym
1 U3mepenne nepuona cBOOOIHBIX KOIEOaHUI HUTSHOTO U IPY-KHHHOTO
MasiTHIKOB
2 V3y4yeHue 3aKOHOB JBIDKCHHS Telia B XOJ¢ KOJcOaHUN Ha yIpy-rom
rmoaBece
3 UzydeHne ABMXCHUS HUTSHOTO MasiTHHUKA
4 TIpeoOpa3oBaHHE SHEPTHH B MPYKUHHOM MAasTHUKE
5 HccnenoBanue yObIBaHUS aMIUTUTY/IBI 3aTYXAIOMIUX KOJIeOa- HUM
6 HccnemoBaHue BBEIHYKICHHBIX KOJIEOaHUM

Tema 2. DieKTpOMAarHUTHBIE KOJIe0aHUS

KonebatenpHbiii KOHTYp CBOOOIHBIC DICKTPOMArHUTHBIC KOJIe- OaHUS B
uaeanrbHoM KojebOareapHOM KoHType @Popmyma Tomcona Css3b
aMILUIUTYyABl 3apsAa KOHAEHCATOpa C aMIUIMTYJOH CHIBl TOKa B
KoJieOaTeIbHOM KOHTYpE

3aKOH COXpaHEHUS YHEPTUH B UACATHLHOM KOJeOaTeIbHOM KOH- Type

3aTyxarlnue 3JEKTPOMAarHUTHBIE KoJnebaHus BrinykaeHHBIE
3JIEKTPOMAarHUTHbIE KoJie0aHUs

IlepemeHHBINT TOK MOIIHOCTHP NMEPEMEHHOTO TOKa AMIUIUTYIHOE U
JEHCTBYIOIIEE 3HAUEHUE CUJIBI TOKA M HaNpsDKEHUs IIPH pa3jiud- HOU
(popMe 3aBHCUMOCTH MEPEMEHHOTO TOKa OT BPEMEHHU

CunycouIanbHBIH NEepeMeHHBIH TOK Pesuctop, KOHAEHcAaTop M Ka-
TylmIKa WHIYKTUBHOCTH B LENHU CHUHYCOHJAIBHOIO IEPEMEHHOIO0 TOKa
Pe3zonanc ToxoB Pe3oHaHC HanpsbxeHui

WneansHeril Tpanchopmatop IIponsBoacTBo, nepenada u nmoTpe- OieHue
SIEKTPUYECKOH IHEPTrUH

OKOJIIOrH4ecKHe PUCKH MPU MPOU3BOACTBE AeKTpodHeprun Kyinb- Typa
HCITOJIB30BAHUS AJIEKTPOIHEPTUH B IOBCEIHEBHON JKU3HU

Texnuueckue ycmpouicmea U MEXHOJIO2UYEeCKUe NpoYeccywl.
JJIEKTPUUYECKUN 3BOHOK, TIE€HEpaTop MEePEMEHHOro TOKa, JIMHHUHU
SIIeKTponeperad

Hemoncmpauyuu

1 CBoOonHbIE 3IEKTPOMArHUTHBIE KOJCOAHUS

2 3aBHCHMOCTBH YacTOTHI CBOOOJHBIX KOJIEOAHHH OT WHIYKTHBHO-CTH M

€MKOCTH KOHTYypa

3 OcumsuiorpaMMbl 3JIEKTPOMArHUTHBIX KOJIeOaHH

4 TenepaTop He3aTyXalOUIMX 3JIEGKTPOMArHUTHBIX KoJieOaHMi 5

Mogens 31eKTPOMarHUTHOrO reHepaTopa

6 BpiHyXEHHbIE CHHYCOHAQIbHbBIC KOJIeOaHUs
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7 Pe3ucrop, Karylika MHAYKTHBHOCTH U KOHJICHCATOp B LEMH
MIEPEMEHHOT0 TOKa
8 Pe3oHaHC npH MOCIeI0BaTEILHOM COSAUHEHUH PE3UCTOpa, Ka-
TYWIKH UHAYKTHBHOCTH M KOHICHCATOpPA
9 VcerpoticTBo 1 npuHOUN JedcTBHS TpaHchopmatopa 10
Mogens TUHHH 3JIEKTpoIeperadn
Yuenuueckuii 3xkcnepumenm, nadopamopHsle padoomuol,
npaxKkmukKym
1 Hzyuenwne tpanchopmaTopa
2 HccnenoBaHue NepeMEHHOr0 TOKa 4epes3 MOCIeN0BaTeIbHO CO-
eIMHEHHBIE KOHIIEHCATOP, KaTyIIKy U PEe3HCTOP
3 HaOmnroneHue 3JIeKTPOMarHUTHOI'O pe3oHaHca
4 HccnenoBanue pabOThl HICTOYHUKOB CBETa B LICHH IEPEMEHHOIOTOKA

Tema 3. Mexanuyeckue u 3TeKTPOMATHUTHBIE BOJTHbI

MexaHuueckue BOJIHBI, YCJIOBUS UX pacnpocTpaHeHus Ilome-
peYHbIE U MPOAOJIbHBIE BOJHBI [lepno, CKOpocTh pacrpocTpaHe- HUAS U
jmimHa  BojHbl  CBoiicTBa  MEXaHMUYECKHUX  BOJIH:  OTpa)KEHHUE,
penoMIIeHHEe, MHTep(pepeHIns 1 AU paKIus

3Byk CkopocTh 3Byka ['pomMkocTh 3ByKa BricoTa Tona TemOp 3Byka

IIlymMoBoe 3arpsi3HEHUE OKpy’Kawolled cpeapl DIJIEKTpOMarHUTHBIE

BOJHBI Y CIIOBHUSA U3JTyHeHHsl JeKTpoMar-

HUTHBIX BOJNH B3ammHas opumeHTamus BekTopoB E, B, v B 3iek-
TPOMarHUTHOM BOJIHE

CBONCTBA 3J€KTPOMArHUTHBIX BOJIH: OTPaX€HUE, IPETOMIIEHUE,
noJisipu3anus, uarepdepeHius u gudpaxius

Illkana snekTpoMarHuTHBIX BOJIH [IprMeHeHue 3JeKTpoMar-HUTHBIX
BOJH B TEXHHUKE U OBITY

IlpuHune! paguoCcBs3U U TelaeBUJICHUs Paguonokanus

DJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKarollel cpeabl

Texnuueckue ycmpoucmea u npaKkmuueckKkoe npumeHeHue. My-
3pIKAIbHBICE WHCTPYMEHTHI, pajap, paguonpuéMHUK, TEJIEeBU30D,
aaTeHHa, TtenedoH, CBY-meub, yIbTpa3ByKOBas JHAarHOCTHKA B
TEXHUKE U MEIUIIMHE

Hdemoncmpayuu

1 OOpa3oBaHHEe W PaCHpPOCTPAHCHHE IMOIECPEYHBIX M IPOJOIHHBIX BOJH

2 KoneoOumromeecss TeI0 Kak HCTOYHUK 3BYKa
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3 3aBUCHMMOCTH UIMHBI BOJHBI OT YacTOTHI KoyieOaHUI
4 HaGnroneHue OTpaXXeHUS M TPEJIOMIICHHS  MEXaHHYECKHX
BOJIH
5 HabGntonenue natepdepeHnnu u nudpakiny MeXaHnIeCKUX BOJIH
6 AKycTHYECKUN pEe30HaHC
7 CsoiicTBa yabTpa3ByKa M €ro NMpUMEHECHHE
8 HaOnronenne cBsi3u IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIU-TYIOH
M 4acTOTO# KoseOaHuit
9 HccnenoBaHue CBOMCTB 3JIGKTPOMATrHUTHBIX BOJH: OTPasKCHHE,
MpeJIoMJIEHUE, MoJisipu3anusi, audpakius, nHTepdepeHIns
10 O6HapyxeHne HHPPaKPaCHOTO U yIHTPA(HOIETOBOTO U3Tyde-HUM
VYuenuueckuii IKcnepumenm, n1ab6opamopHvie padoomot,
npakmuKkym
1 UzydeHue mapameTpoB 3BYKOBOW BOJIHBI
2 VzydeHue pacrpocTpaHEHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM
MIPOCTPAHCTBE

Tema 4. OnTuka

IIpsimonuHeliHOEe pacnpocTpaHEeHUE CBEeTa B OAHOpPOJHOM cpeae Jlyu
cBeTra ToueuHbI UCTOYHUK CBETA

OrpaxeHne cBeTa 3akOoHBI OTpakeHHs cBera IlocTpoenme u30-
OpakeHHil B TIOCKOM 3epkaiie Cdepudeckre 3epkaa

[Ipenomnenne cBeTa 3aKOHBI TPEJOMJIEHUS cBeTa AOCOIIOTHBIN
MmokaszaTenb mnpeaomiieHHsT OTHOCHTENBHBIA IIOKa3aTeslb IPENIOM- JICHHS
ITocTOosIHCTBO YacTOTHl CBETa M COOTHOLIEHHWE JJIMH BOJIH MPU NEPEXO0E
MOHOXPOMAaTHYECKOr0 CBETa 4epe3 IpaHMIly pas3fesia JABYX ONTHYECKHUX
cpen

Xon myueit B mpusMme Jucnepcust cBeta CIOXHBIA cocTaB 0elio- To
ceera LlBer

ITonmHoe BHyTpeHHee oTpaxeHue IIpenenbHBIl Yroa IIOJIHOTO BHY-
TPEHHETr0 OTpa)KEHUs

Cobwuparomue u paccenBaromye JuH3B ToHkas nuH3a PoOKyc- HoOe
paccTosHHE M ONTHYECKas CHiIa TOHKOW JMH3BI 3aBUCHUMOCTH (POKYCHOTO
paccTosiHUsT TOHKOW cdepuueckod JHUH3BI OT €€ TeoMme- TpUh |
OTHOCHUTEJILHOTO IOKa3zaTessl MpeaoMICHUs

dopmyna TOHKOM JIMH3BI YBEJIUYEHUE, JAaBa€MOE JIMH30M

Xoxa myd4a, MPOIIEANIETO JWH3Y IO IMPOU3BOJIBHBIM YIJIOM K €&
riaaBHON onTudeckod ocu [locTpoeHne M300pa’keHHW TOYKH M OTPE3- Ka
MIPSIMOM B COOMPAIOIINX U PACCEUBAIOIINX JIMH3aX U UX CHCTEMax
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OnTtuueckne npubopel Paspematromass cnocobHocts I'maz  kak
OINITHYECKAs] CHCTEMa
[Ipenensl MPUMEHUMOCTH TE€OMETPHYECKON ONTUKU
BomnoBas ontmka UHTepdepenums cBera KorepeHTHBIE MCTOY- HUKHU
YcnoBus  HaONIONEHHS MakCHMyMOB W MHHHUMYMOB B HHTEp-
(hepeHIIMOHHOI KapTHHE OT JIBYX KOT'€PEHTHBIX MCTOYHUKOB [Ipu- Mepsl
KIIACCHYECKUX MHTEP(EPEHIIMOHHBIX CXEM
Hudpakmus ceera dudpaknmoHHas pemérka YcinoBue Habo-
JICHUs] TJIaBHBIX MaKCHMyMOB IIpU MaJeHHUM MOHOXPOMAaTHYECKOTO
cBeTa Ha AU(DPPAKIHUOHHYIO PEIIETKY
IMonsipuzanus ceera
Texnuueckue ycmpoucmeéa U MmMexXHOJLO2UYeCcKUe NpoYeccyl.
OYKHM, JIylia, IEPHCKOI, QoToamnmnapar, MHUKPOCKOI, IPOSKIMOHHBIH
anmapar, NpPOCBETIICHHE ONTHKH, BOJIOKOHHAs ONTHKA, Audpaxiu-
OHHas peuETKa
Hdemoncmpayuu
1 3akoHBI OTpaxeHHUs cBeTa
2 UccnenoBaHue NpeOMIICHUSI CBETa
3 HabmroneHue morHOTO BHYTPEHHETr0 OTpaykeHUs: MoJienb cBe- ToBoa
4 UVccrmenmoBaHHMe XOJa CBETOBBIX IIYYKOB 4epe3 IIOCKomapasi-
JISJIbHYIO TUIACTUHY U MPU3MY
5 MHccnenoBaHue CBOWCTB H300pakeHHMH B JIHMH3aX 6
Mogenn MHKpOCKOIa, TelecKona
7 HaGOnrogenue wuHTEpPEpeHIMU CBeTa 8
HaGnronenne 1BETOB TOHKMUX IUIEHOK 9
Habmronenne mudpakmuu cBera
10 Uzyuyenume npudpakuuoHHoi pemérku 11
Habmronenne nudpakmuoHHOTO CcriekTpa 12
Habnronenne nucnepcuu cBeta
13 HaOmromeHue MONSpHU3alHAM CBETa
14 TlpumMeHeHre NOJISIPOUAOB JIJIsI U3YUYSHHS] MEXaHUYECKHX Ha-
OpsDKEHUN
Yuenuueckuit sxcnepumenm, radbopamopHble padomol,
npaKmukKym
1 H3mepenue moxasareisl NMPEJOMJICHHS CTEKJIa
2 VccnenoBaHne 3aBUCUMOCTH (DOKYCHOT'O PAacCTOSIHHSI OT Bellle-CTBa
(Ha mpuMepe KHUIKUX JINH3)
3 N3mepeHne (HOKYCHOrO pacCTOSIHHSI PACCEUBAIONIUX JIMH3
4 TlomyueHne HM300pak€HHsT B CHCTEME H3 IUIOCKOTO 3epKajau
JIMH3BI
5 Tlomyuenne u300pakeHUs B CUCTEME U3 JABYX JIUH3 6
KoncTpynpoBaHue TEIECKOMMYECKUX CUCTEM
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7 Habmonenue nqudpaknuu, nHTEpGEPEHINH U HOJISIPU3allMACBETa
8 M3zyueHune nonsipu3aliy CBeTa, OTPAXEHHOTO OT IIOBEPXHOCTH
IU3JIEKTPUKa
9 N3syuenue naTepdepeHINH JA3EPHOT0 H3ITYYCHHS Ha IBYX miesix 10
HaOGmronenne gucnepcuu
11 HaGmiomeHre u uccieqoBaHne AUGPaKIHOHHOTO criekTpa 12
W3mepeHune TUIMHBI CBETOBOI BOJIHBI
13 [MonydeHne cnekTpa H3Iy4YeHUs CBETOAHOJA IIPU ITOMOITH Tu(-
PaKLUMOHHOMN peléTKu

PA3JIEJI 6. OCHOBHI CITELIMAJIBHOM TEOPMM OTHOCUTEJILHOCTH

I'panuupl nOpuUMEHUMOCTH  Kilaccuuyeckod wmexaHuku [loctynatst
CIIEIMAJIBHOW TEOPUH OTHOCHUTEIBHOCTH

IIpocTpancTBeHHO-BpeMeHHOU mHTepBan [IpeoOpazoBanus Jlo- peHma
VYcnoBue NpPUYHHHOCTH OTHOCUTEIBHOCTH OIHOBPEMEHHO- CTH
3ameyieHHe BPEMEHH U COKpallleHHe IIHMHBI

OHeprus U UMITYJIbC PEJISITUBUCTCKON YaCTHULIBI

CBsi3p MacChl C YHEPrue U UMIYIbCOM PEISITUBUCTCKON YacTHU- 1B
DHeprus mokos

Texnuueckue ycmpoiucmeéa U MeEXHOJIO2UYEeCKUe NpoYeccywl.
CIIyTHUKOBBIC MPUEMHUKH, YCKOPUTEIN 3apsHKEHHBIX YaCTHIL

Yuenuueckuii ’xcnepumenm, s1adoopamopmrsvie padoomol,
npakmuxkym

1 Ompenenenrie HUMMOyJIbCca W DHEPTrUU PENATHBUCTCKUX YacTHI[ (TIO

¢doTorpadusiM TPEKOB 3apsIKEHHBIX YaCTHUIl B MATHUTHOM I10JI€)

PA3JIEJI 7. KBAHTOBAS ®U3UKA
Tema 1. KopnyckyasipHo-BOJIHOBO# Tyaan3m

PaBHOBeCcHOE TemnoBOe H3NydeHHE (M3IydeHue abCONIOTHO YEPHO- T'O
Tena) 3akoH cMmemeHus Buna ['mmote3a [lranka o kBaHTax

@®oToHBI DHEprusi U1 UMITYyJIbC (OTOHA

Ddotorpdpext Ombitet A I CromeroBa 3akoHBl (oTodddhekTa
VYpaBuenue OifHmreliHa 1 ¢dorosddexra «KpacHas rpaHULa»
dpoTorddpexra

JlaBnenne cBeta (B YacTHOCTH, JaBJIEHHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONTYI0 M A0CONIOTHO OTPAXKAIONIYI0 IMOBEpXHOCTH) OmbiThI [1
H Jle6enera

BomnnoBele cBoiicTBa vactull, Bomnnbl ne bpoiins JnuHa BodHBI Jie
Bpoiins 1 pazMepsl 0061acTH JTOKAITU3AIAH IBHKYIIIEHCS YacTH-

42 Paboyan nporpamma



sl KopIycKyIsipHO-BOJTHOBOW Ayanu3M Jludpakuus 3JIeKTPOHOB Ha
KpHUCTaJIIax
Crneunduka wusmepeHuit B Mukpomupe COOTHOUICHHsI Heolpene-
néuHocrel ['eizendepra
Texnuueckue ycmpoucmea U MEXHOA0SUYECKUE NPOYECChl.
CIIEKTPOMETP, (poTodsIeMeHT, (POTONATUNK, TYHHEIBHBIM MHKPO- CKOIIL,
coyiHe4Hasi Oarapesi, CBeTOIHON
Hemoncmpayuu
1 ®otodddexT Ha yCTaHOBKE C NMHKOBOH IUTACTHHON 2
HccnenoBanue 3akoHOB BHemHero ¢oroaddekra
3 HccnenoBaHne 3aBUCUMOCTH COIPOTHBIICHUS TOJYINPOBOAHH-KOB OT
OCBEIIEHHOCTH
4 Csertommon
5 Conneunas GaTtapes
Yuenuueckuii sxcnepumenm, nabopamopHvle padbomul,
npaxKmuKym
1 HccnenoBanme ¢oTOpe3ncTopa
2 N3mepenne moctossHHOH [lnmaHka Ha ocHOBe HMcciemoBaHus ¢o-
Toaddexra
3 HccrnenoBaHue 3aBHCHMOCTH CHJIBI TOKa 4€pe3 CBETOIHOJ OT
HaIpPsKEHUS

Tema 2. ®dusuka aroma

OmBITH IO UCCISIOBAaHUIO CTPOCHMs aroMma I[lnmaHeTapHas Mo-aelb
atroma Pesepdopna

IToctynarsl bopa M3nydenue u noryomnieHne GOTOHOB MpHU Ie-pexose
aToMa C OJHOT'O YPOBHS SHEPTHH Ha IPyTon

Buner criektpoB CriekTp ypOBHEH YHEpTrUH aTOMa BOAOPOAa

CrioHTaHHOE U BBIHYXJICHHOE U3IydeHHue cBeTa Jlazep

Texnuueckue ycmpoucmea u mexmoaocuieckue npoyeccyl.
CHEKTPaJIbHBIA aHaln3 (CHEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOM-IBIOTEP

Hdemoncmpayuu

1 Mopnens onwita Pezepdopna

2 HaOnromeHne NTWHEHYATHIX CIEKTPOB

3 VYcrpoilcTBO M IeHCTBHE CUETUYHMKA HOHHM3UPYIONIUX dacThil 4

OnpeneneHue MIUHBI BOJHBI JJA3CPHOTO W3ITYYCHUS

Yuenuueckuit 3xcnepumenm, naoopamopHnsle padoomet,
npakmuxkym

1 HaOnrogeHue NTWHEWYATOrO CIIEKTpa

2 VccnenoBanue CIHEKTpa pa3peXeHHOr0 aTOMapHOTO BOAOPOAAU

M3MEpeHUE MOCTOSTHHOW Puadepra
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Tema 3. ®u3nKa AaTOMHOI0 fA/Ipa U 3JICMEHTAPHBIX YaCTHIL

Hyxnonnass monmens simpa ['efizenOepra—ILlIBaHeHKO 3apsnm sapa
MaccoBoe uucio siapa M30Tonsl

PagmoakTuBHOCTE Anbda-pacnan DJIEKTPOHHBIH W MO3UTPOH- HBIN
Oera-pacnan ['amma-n3nydeHue

3aKOH paJAMOaKTUBHOIO pacnaja PannoakTuBHBIE M30TONBI B MPUPOJE
CBoiicTBa MOHM3UPYIOIIETO HU3Iy4deHUs BiusHue paano- aKTUBHOCTH Ha
JKUBbIe opraHu3Mbl EcrecTBeHHBbIH (oH m3nmyde- Hus Jozumerpus

OHeprus CBsI3M HYKIOHOB B siape SlnepHbie cuibl JledekT mac- Cbl
siapa

Snepnele peakuuu JleneHue u CHUHTE3 sdAnep SaepHble peakTo- pbl
[IpoGaemMbl ymHpaBIsEMOro TEPMOSIEPHOTO CHHTE3a OKOJOTH- YECKHE
aCIEKTHl Pa3BUTHUS SIEPHOHW SHEPTETHKH

MeTonsl perucTpalid MU HCCIEAOBAHUS AJIEMEHTapHBIX YacCTHIL

dyHaMeHTalbHbIE B3auMoAeicTBUA bapruoHbl, ME30HBI U JIEII-
toHs! IIpencraBinenne o CranmapTHo Moxmenu KBapk-TiioOHHas MOJIENb
aZpOHOB

dusuka 3a npenenamu CranpaptHod Moaenu TEmHas marepus U
TEMHAasI SHEPTHUs

EnnHCcTBO hM3nueckol KapTHHBI MUpa

Texnuueckue ycmpoucmea U MeXHOIO2UHECKUe Npoyeccovl. Io-
3UMETp, Kamepa BrmuibcoHa, sAEpHBIH peakTop, TEPMOSJIEPHBIA pe-
aKTop, aToMHast OoM0a, MarHUTHO-PE30HAHCHAsT TOMOTpadus

Yuenuueckuit ’xcnepumenm, sr1abopamopmuvie padoomut,
nPpaAaKmuKym

1 HccnenoBanue TPeKOB YacTHI] (IO TOTOBEIM (oTOrpadusim)

2 UccnepnoBaHue painoakTUBHOrO (hOHA C UCIOJB30BaHUEM J03H-METpa

3 M3ydeHune norionieHus 6eTa-4yacTUll ATFOMUHUEM

PA3JEJL 8. QJIEMEHTBl ACTPOHOMUU U ACTPOOU3UKHN

Otansl pa3BuTHS acTpoHOMUHM [IpuKIIamHOE W MHPOBO33pEHYE- CKOE
3HAUYCHUE acTPOHOMHUHU [IpUMEHUMOCTHh 3aKOHOB (DM3HMKHU IS OOBSICHEHUS
MPUPOJBI KOCMHUYECKAX OOBEKTOB

MeTtoasl acTpoHOMUYECKUX UccaenoBaHu COBpeMEHHBIE ONTUYE- CKUE
TEJIECKOITBI, PaJUOTEIeCKOIbl, BHEATMOCHEpHAsT aCTPOHOMMUS

Bug 3Bé3gHoro mHeba Co3Be3aus, sIpKue 3BE3IBI, IUIAHETHI, WX
BHJINMOC JIBH)KCHHE

ConHeyHasi cucTemMa

Connne ConHeyHas akTUBHOCTh cTounuk sHeprun CoiHua U 3BE3]1
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3BE3/bI, UX OCHOBHBIE XapaKTepUCTUKHU JlMarpaMma «CIEK- TPaJIbHBIN
KIIaCC — CBETHUMOCTH» 3BE3ABI TIABHOM IOCIENOBATENb- HOCTH
3aBHCUMOCTh ~ «Macca —  CBETUMOCTB»  UIsI  3BE34  TIIABHOH
nocienoBaTeNlbHOCTY  BHyTpeHHee cTpoenue 3BE3n  CoBpeMEHHBIE
MPEICTaBICHUS O MPOUCXO0XAeHNH W 3Bomonun CosHna u 3BE3M DTamsl
JKM3HHU 3BE3]

Mineunsiii Ilyte — Hama Iamaktuka IlonmoxeHue u IBUXKEHUE
ConHua B I'anaktuke Tumnsel ramakTuk PanuoranakTHMKU M KBa3a- PbI
Yépuble ABIpBI B AApax TrajlaKTUK

Bcenennas Pacmmpenne Beenmennoit 3akon Xabb6na PasGera- nHue
ranakTuk Teopus bonbmioro B3peiBa PenukToBoe n3myueHue

MacmrabHas cTpykTypa Bcenennoit MeraramakTuka

Hepeménnrie nmpobaeMbl aCTpOHOMUU

Yuenuueckue navnrooenusn:

1 HaGmionenuss 3BE3AHOTO HEOa HEBOOPYKEHHBIM TJIA30M C  HC-
M0JIb30BAaHMEM KOMIIBIOTEPHBIX MPUIOXKEHUH i  OIpeAesIeHUs
MTOJIOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO AATy: OCHOB- HBIE
co3pe3qusi CeBepHOro MOJymapus U sipKkue 3BE3MBI

2 HaGntonenus B Teneckon JIyHbl, Ii1aHeT, TYMaHHOCTEH U 3BE3/1- HBIX
CKOIJICHUH

OU3NYECKUI MPAKTUKYM

Crioco0s1  m3MepeHnsl (U3UYESCKUX BEIMYUH C HCIIOJIb30BaHUEM
aHAJIOTOBBIX M MU(PPOBBIX H3MEPUTEIBLHBIX IPUOOPOB U KOMIIBIO-
TEPHBIX JTaTYUKOBBIX CHUCTEM AOCONIOTHBIE W OTHOCHUTEIBHBIC IIO-
TPEIIHOCTH W3MepeHui ¢u3ndecknx BenwdnH OIEHKa TpaHUI[ I10-
rpeLIHOCTEN

IIpoBeneHne KOCBEHHBIX U3MEPEHU, UCCIIEJOBAHUN 3aBUCUMO- CTEH
(pu3uUeCKUX BEIMYMH, MPOBEPKA IMPEIOKCHHBIX THIIOTE3 (BBIOOp U3
paboT, ONMHCAaHHBIX B TEMaTHYECKHUX pas3fenax «YUYeHH- YeCKHH
AKCIIEPUMEHT, JTabopaTOpHbIE PabOTHI, MPAKTUKYM))

OBOBIIAIOUIEE TTOBTOPEHME

O6ob61meHne U cucTeMaTH3alus COAEPKAaHUS pa3aeioB Kypca
«MexaHuka», «MoiekyisapHas ¢(HU3nKa U TSPMOJUHAMHKAY, «IICK-
TponmHamuka», «KomnebGanms u BOJHBD), «OCHOBBI CIIEIIMAIBHOMN
TEOPUH OTHOCUTEIBHOCTH», «KBaHTOBas ¢usmka», «JIEeMEHTHI
aCTPOHOMHHU U acTpOPUIMKI»

Ponb ¢pusnku 1 aCTpOHOMHUH B IKOHOMHYECKOH, TEXHOJIOTHYE- CKOM,
COIMAIBHOM M ATHYECKOW cdepax HEATCIHHOCTH YEJIOBEKa; POJb U
MeCTO (PM3UKH U aCTPOHOMHH B COBPEMEHHOM Hay9IHOH Kap-
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THHE MHpA; 3HAYCHHWE OMNHCATEIbHOW, CHUCTeMaTU3upylomei, o00b-
SCHUTEJIbHOW W TPOTHOCTHUYECKOW (YHKUIMH (HU3MUECKOH TEOpHH; POJIb
¢uznueckoil Teopur B (HOPMHPOBAHUM NPEICTABICHUI O (U- 3UUECKOH
KapTHHE MHUpPa, MECTO (PU3MUECKOH KapTHHBI MHpa B 00- ImeM  psgy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTAaBIECHUAO MPUPOIE

MEXIIPEAMETHBIE CBA3U

N3yuyenne kypca ¢usuku yriayonénnoro ypoBHs B 11 kimacce
OCYUIIECTBIIAETCS C YYETOM CO/EpIKATEIBHBIX MEXIIPEIMETHBIX CBSI- 3€H C
KypcaM# MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduy U T€X- HOJIOTHH

Mesicnpeomemnvie nonamusn, C6A3AHHbBIE C usyuenuem
Memo008 HAYUHO20 RNO3HAHUA: SIBIICHWE, HAay4YHBIH (HakT, TUMNO-
Te3a, (usznyeckas BeJMYMHA, 3aKOH, TEOpHUs, HAOJIOJCHHE, JKCIe-
PUMEHT, MOJIEIMPOBAHUE, MOJEIb, H3MEpPEHHE, MOTPEIITHOCTH H3Me-
peHui, u3MepHUTeNbHbIE TPUOOPHI, HpOBast TadopaTopHs

Mamemamuka: Pemenue cucteMsl ypaBHeHUW TpuroHome-
Tpuueckue QYHKIHUU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC; OCHOB- HOE
TPUTOHOMETPUYECKOE TOXKAECTBO BEKTOpbl M WX MNPOEKIHUH Ha OCH
KOOpJMHAT, CIIO)KEHHE BEKTOPOB [IpOM3BOAHBIC 3IEMEHTAPHBIX (PyHKIIUH
[Ipu3Haku Moa0OHUs TPEYTrOJILHUKOB, ONPEACICHHUE TJI0- IaAN TUIOCKHUX
uryp u oonéma Ten

buonozua: »>rnexTpuyeckue SBJIEHHUsT B OKUBOM mpupoje, Koieba-
TeJIbHBIE JABIKEHHA B JKMBOW NPHUPOJIE, OSKOJOTHYECKHE PHUCKH TIPH
MPOU3BOJCTBE  DJJIEKTPOSHEPIHH,  JJIEKTPOMATHUTHOE  3arps3HECHHE
OKpY’)XKalomel cpensl, YJIbTpa3ByKOBas JMarHOCTHKAa B MEAMIIMHE,
ONTHYECKHE SIBIICHHUS B XUBOH IpHpoOne

Xumun: CTpoeHHE aTOMOB M MOJIEKYJ, KpHCTaJIM4ecKas CTPYyK-
Typa TBEPABIX Tel, MEXaHW3Mbl OOpa30BaHUs KPUCTALINYECKOU
PEMETKH, CIIEKTPaIbHBIA aHaIN3

T'eozpaghun: mMaranTHBIE TONMIOCa 3€MIIM, 3aJIE)KH MarHUTHBIX PYII,
(porocréMKka 3eMHOM MOBEpXHOCTH, celicmorpad

Texnonozun: TpPUMEHEHHE TOCTOSHHBIX MAarHUTOB, DJEKTPO-
MarHuTOB, 3JIEKTpoABHTaTeNh SIKOOHM, TeHepaTop MEePEeMEHHOTO TOKa,
WHAYKUIHMOHHAsI Te4b, JIMHUM DJIEKTpOIlepenay, >3JICKTPOIBHU- TaTellb,
panmap, paguonpuUEMHUK, TEJIeBH30p, aHTeHHa, TeynedoH, CBY-meus,
YIBTPa3ByKOBasl TMarHOCTHKa B TEXHHUKE, IPOEKIMOH- HBIA armapar,
BOJIOKOHHAsI ONTHKA, COJIHEYHasl GaTapesi, CIyTHU- KOBbIE NMPUEMHUKHU,
siiepHast SHEPTeTHKa U SKOJIOTHYECKHE acIleK- Thl €€ pa3BUTHS

46 Paboyan nporpamma
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC (102 1)

TemaTuuecknii 0JI10K,
TEeMa

OcHoBHOE
cofiepKanme

OcHOBHBIE BUJBI 1eATEIbHOCTH
y9ammxcsit

PA3JEJ 1. HAYYHBIM METO/ IIO3HAHMUSI

MPUAPOJBI (4 u)

1)

Hayunslit MeTon
MO3HAHUS IPUPOIbI(4

®dunsuka — QyHIamMeHTaIbHas HayKa O
npuponae HayuHbli MeTon MO3HAHUAU
METO/IbI HCCIIEOBAHNS (PU3HIECKUX
SIBJICHUM.

OKCIIepUMEHT U TeOpHs B IpoIiecce
no3HaHuA npuponsl HaGmronenue u
sKcepuMeHT B Qusnke CrocoObt
M3MepeHHs (PU3MIeCcKuX BeTUINH
(anasoroBeie U IH(PPOBEHIE
HM3MEpHUTEIbHBIE TPUOOPHI, KOMITBIOTEP- HEIE
JaTduKoBBIe cucTeMsl) [lorpemHoctn
M3MEpEeHUH QU3HIECKUX BEININH
(abcomoTHAs ¥ OTHOCHUTEIIBHAS)
MogenupoBanne (HU3UYECKUX SBICHUH U
MPOIECCOB (MaTepHanbHas TOUKa,

VYyactue B AMUCKYCCHH O POJIM (HU3HUe- CKOU
TEeOpUH B ()OPMHUPOBAHUH NPEICTAB-ICHHH O
(u3muecKkoil kKapTUHE MHUPA, MECTE
(hu3MUecKoil KapTUHBI MUpPA

B 00IIEM psily COBPEMEHHBIX €CTECTBEH-
HO-Hay4YHBIX TIPEACTABICHUN O IPUPOJIE
CpaBHEHHE H3MEPEHUH (PU3MIECKUX
BEITMYMH ITPH MOMOIIX aHAIOTOBBIX

¥ TAQPOBBIX H3MEPUTETHHBIX TPUOOPOB
OcBoeHHe CrocoO0B OICHKU MOTPEITHO-
cTel u3MepeHui

OcBoeHHE OCHOBHBIX NMPUEMOB PabOTHIC
undpoBoit madopatopueit o pusuke

1 TIpu paspaborke paboueil mporpaMMbl B TEMaTHUYECKOM IUIAHHPOBAHUU JIOJDKHBI OBITH YUTCHBI BO3MOXKHOCTH HCIIOJNIb- 30BAHHMS

3JIEKTPOHHBIX

(uudpoBBIX) 00pa30BaTENBHBIX PECYPCOB,

SABJISHOIIUXCA

y4eOHO-MEeTOANYECKUMHU Marepuana- MHU

(MyJIbTHMEIUIHbBIE MPOrPaMMBI, JJIEKTPOHHBIC YUCOHUKH U 3aJaUHUKH, dJICKTPOHHbIE OMOIINOTEKH, BUPTyallbHbIE J1a00paTOpHH,
UTPOBBIE MPOrPAMMBI, KOJUIEKIUH HUPPOBBIX 00Pa30BaTEIBHBIX PECYPCOB), PEATU3YIOIINX AUJAKTH- Yeckue Bo3moxkHoctu MKT,
coJiep’kaHHe KOTOPBIX COOTBETCTBYET 3aKOHOAATENbCTBY 00 00pazoBaHUM



8y

ewwed.lodu sehoged

Ilpooonocenue

TemaTu4ecKuii 0JI0K,
TemMa

OcHoOBHOE
coJep:Kanue

OcHOBHbBIE BU/IBI 1eSITEJIbHOCTH
yuamuxcs

abcoroTHO TBEPIOE TEJIO, NacaIbHas
JKHUJIKOCTD, UJcadbHbBIA I'a3, TOUCYHBIN
3apsan) ['mnoresa dusnyeckuil 3aKoH,
TPaHUIBl €r0 MpUMeHNMOCTH Duznde-
cKas Teopus

Posib 1 MecTo Qu3ukn B HOpMUPOBAHUK
COBPEMEHHON Hay4YHOH KapTHHBI MUDa, B
NIPaKTUYECKOH N1eATEeIbHOCTH JIIoAeH

PA3JAEJ 2. MEXAHUKA (21 4)

Kunemaruka

(69

Mexannueckoe nBmxeHue OTHOCUTENb-
HOCTh MEXaHH4YecKOro AprkeHus Cucrema
oTcuéra

TIpsimast 1 oGpaTHas 3aa4M MEXaHUKHU
Panuyc-BexTop MaTepuanbHON TOYKH, €ro
MPOEKIMU Ha OCU CUCTEMbI KOOPAU- HAT
TpaexTtopus

IIepemenienue, ckopocTh (CpeaHss
CKOPOCTb, MTHOBEHHAsI CKOPOCTb)

U YCKOpEHHE MaTepHaJbHOW TOUKH, UX
MPOEKIMM Ha OCH CUCTEMbI KOOPAHUHAT
Clio)keHHe TIEpEMEICHUI U CI0KEeHUE
CKOpOCTEH

PaBHOMEPHOE U PaBHOYCKOPEHHOE
MpsIMOJIMHEHHOE ABM)KEHHE 3aBUCH- MOCTh
KOOP/IMHAT, CKOPOCTH, YCKOPEHHUSH IMyTH
MaTepHaJ]bHOﬁ TOYKH OT BPEMEC- HU U UX

rpaduku

IIpoBeneHue KOCBEHHBIX U3MEPEHUN
MTHOBEHHOH CKOPOCTH M YCKOpPEHWUs Tela,
MPOBEJICHUE HCCIICIOBAHUSI 3aBUCU-MOCTEH
MEXAy PU3NICCKUMU BETUIHHA-MU H
OIBITOB MO MPOBEPKE MPEI0KEH- HOU
TUNOTE3BI MIPU U3YUYEHUH PAaBHOYCKO-
PEHHOT0 PSIMOJIUHEWHOTO JABMIKESHHUS,
JIBIDKEHUS TeJia, OPOIIEHHOTO TOPU30H-
TaJIbHO, IBUKEHUS Tejla IO OKPY>KHOCTHC
MOCTOSTHHOW IO MOJTYJIFO CKOPOCTBIO
Pemenne pacu€THbIX 3a/1a4 C IBHO 3aJaHHOM
W HESIBHO 3aJaHHOU (PU3NIECKON MOIENBIO C
HCIIOJIb30BaHHEM OCHOBHBIX 3aKOHOB U
(hopMyn KHHEMAaTHKH

Pemenne kauecTBEeHHBIX 3a71a4, TPEOYO- IUX
TPUMEHEHHUS 3HAHUH 110 KHHEMAaTHKe
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CBobonHOe masieHre Y CKopeHue
cBOOOIHOTO MajzeHus JBIKeHHe Tena,
OpOIIEHHOT O IO YIJIOM K TOPHU30HTY
3aBHCUMOCTBH KOOPAHHAT, CKOPOCTH

U YCKOpPEHHUSI MaTepUaIbHOM TOUYKH OT
BpeMeHU U ux rpaduxu KpuBonuneitnoe
IBIOKEeHHE JIBIKeHHeMaTepHalIbHOW TOUKH
10 OKPYKHOCTH YTJIOBasl M JIMHEHHAs
CKOPOCTH

Ileprox n wactota obpamenus LlenTpo-
CTpeMuTeNnbpHOe (HOpMalbHOE), Kaca-
TeJIbHOE (TaHTCHIIUAJIBHOE) U TTOJTHOE
YCKOpEHHE MaTepHaJIbHOH TOYKH

OOBsCHEHNE OCHOBHBIX IPUHIIUIIOB
NEUCTBUSA TEXHUYECKUX YCTPONCTB

U TEXHOJIOTHYECKHUX MIPOLIECCOB, TAKUX
KaK: CHUIOMETp, IBIDKSHHAE CHAPSI/IOB,
LIEMHbIE, IIeCTepEHYATHIE U PEMEHHBIE
nepenaydn, CKOPOCTHBIE JTU(PTHI
OrnpezeneHue yCIOBUNA NIPUMEHUMOCTH
MoJenel (pU3nIecKrx Tea U IPOLeCCOB
(aBIeHUI): MaTepuaabHasl TOYKa,
PaBHOYCKOpPEHHOE JBW)KEHHUE, CBOOOIHOE
najgeHue

BrimonHeHue yueOHBIX 3a1aHUN Ha aHAIU3
MEXaHHYECKHUX MPOIIECCOB (SBICHUI) C
HCIIOJIB30BAaHUEM OCHOBHBIXIIOJIOKEHUM U
3aKOHOB KHMHEMAaTHKHW: OTHOCHUTEIIFHOCTh
MEXaHHYECKOTO JIBIKEHUS, (POPMYITBI
KUHEMAaTHUKH PaBHOYCKOPEHHOTO JABM)KEHUS,
npeoOpa-30BaHus ["anmiies: 111 CKOPOCTH U
repe-MeneHus

Hcnons3oBanue | T-rexHomoruii mpu padote ¢
JIOTIOTHUTEIFHBIMA MCTOYHHUKA-MH
rH(pOpMAIUH IO TeMe, X KPUTHYE- CKHH
aHaJIu3 U OLICHKa JOCTOBEPHOCTH

Junamuka
(69)

[TepBoiii 3akoH HetoToHa MHepiumans- Hble
cucremsl oTcuéra [IpuHuun
oTHOcuTenbHOCTH ['anunes Hennepuu-
anbHBIC CUCTEeMBI OTCYETA (OmpeeneHue,
IpUMEpPBI)

[IpoBeneHre KOCBEHHBIX U3MEPEHUHN
paBHOZEHCTBYOIICH CHII U KO3 ummeH-Ta
TPEHUsS CKOJIBKEHHS, TIPOBEJICHUE
WCCIICIOBAHNUS 3aBUCUMOCTEH (pu3mue- CKUxX
BEJIMYMH U OTIBITOB I10 MPOBEPKE




0S

ewwed.lodu sehoged

Ilpooonocenue

TemaTu4ecKuii 0JI0K,
TemMa

OcHoOBHOE
coJep:Kanue

OcHOBHbBIE BU/IBI 1eSITEJIbHOCTH
yuamuxcs

Macca tena Cuna I[IpuHnun cymneprio-
3UIAH CHIT

Bropoii 3akon HeroToHa U1 Marepu-
anbHOU Touku Tperuit 3axkoH HeroToHanns
MaTepHaIbHBIX TOYEK

3aKOH BCEMUPHOI'O TATOTCHUsI DKBHUBa-
JIGHTHOCTb I'PaBUTALIMOHHON U MHEPT- HOU
MacChl

Cuna TsxecTH 3aBUCUMOCTb YCKOpE- HUS
CcBOOOIHOTO TIaJICHHsI OT BBICOTHI HaJ
TOBEPXHOCTBIO IUIAHETHI U OT
reorpadu4eckoil mupoThl JIBHKCHIE
HEOECHBIX TeJ W UX CIIyTHHKOB 3aKOHBI
Kennepa I[lepBas kocMuueckasi CKO- poCTh
Cuna ynpyroctn 3akoH ['yka Bec Tena
Bec Tenma, qmkyIierocst ¢ yckopeHueM
Cuna tpenus Cyxoe tpeane Cuita TpeHHS
CKOJIE)KEHUS U CHJIA TPEHHUSI TIOKOS
Kosdpdumuent tpenns Cumna
COIIPOTHUBJICHHUS ITPU ABIKCHHUH TEIJIa

B JKHJIKOCTH HJIU Ta3e, €€ 3aBUCUMOCTHOT
CKOPOCTH OTHOCHTEIIBHOTO JBMIKE- HUS
Jasnenne 'mapocrarudeckoe faBiie-HUE
Cuita Apxumena

MPEIIOKCHHONW THIIOTE3BI MPU H3YYCHUU
JIBIDKCHUSI OpyCcKa MO HaKJIOHHOW
MJIOCKOCTH, IBHYKEHHUSI CUCTEMBI CBSI3aH-
HBIX TeJ, Aeopmanuu Tel

Pemrenue pacdy€THBIX 3a7a4 ¢ SBHO
3aJIaHHOW M HESIBHO 3aJIaHHON (puszmye-
CKOM MOJIEJIBIO C UCITOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (HPOpPMYJ KHMHEMATH-KH
U JTUHAMUAKH

PemieHne KkadyecTBEHHBIX 3aaad, TpeOYro-
IMUX TPUMECHCHHS 3HAHUH MO0 KUHEMAaTH- K&
U JTUHAMHKE

OOBsiICHEHHE OCHOBHBIX MPUHITUIIOB
NEHCTBUS TEXHUYCCKUX YCTPOMCTB

¥ TEXHOJIOTHYECKHUX MPOIECCOB, TAKUX

Kak: MOIINITHUKY, TBHKEHHUE UCKYC-
CTBEHHBIX CITyTHHKOB

OmnpeneneHue yCIOBUil MPUMEHUMOCTH
Mojernelt PU3NIEeCKUX Tel U MPOILIECCOB
(sBneHMi): MHEpIUAIbHASI CHCTEMA
orcuéra, MaTepuanbHas TOYKa, abCOIOT-HO
yrpyrasi aedopmarist

BeinonaeHue y4eOHbBIX 3aIaHUI HA aHAIIHA3
MEXaHUYECKHUX MPOIECCOB (SIBICHHIT) C
HMCIOJB30BAHMEM OCHOBHBIXTOJIOKEHHHI U
3aKOHOB INHAMUKH: TPH
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3akoHa HBIOTOHA, PUHIUI OTHOCHTEIb-
Hoctu ["anmes, 3aKOH BCEMHPHOTO
TATOTEHUS

PaGora B rpynmax mpu o0CyXAeHUN
BOIIPOCOB MEKIPEAMETHOTO XapaKTepa
(Hampumep, 1o Teme «JIBHKEHHE B NpH-
poae»)

Craruka TBEpAOro Tena (3 u)

AbGcomorHo TBEpmoe Tenmo Ilocryma-
TEeJIbHOC U BpalllaT€IbHOE JBHYKECHUE
TBEPAOrO Tema

MoMEeHT CuJIbl OTHOCUTEIBHO OCH
BpaueHus [liedo cumnel CioxxeHue cuil,
MIPWIOKEHHBIX K TBEpAOMY TeirylleHTp
TSDKECTH Tesla

VYcnoBus paBHOBecus TBEPIOTO Tea
VYcroitunBoe, HeycTOUMBOE, Oe3pa3nny-HOE
paBHOBecue

[IpoBenenue uccaeqoBaHusl yCI0BUM
paBHOBecHs TBEPJOro Tella, UMEIOLIErooch
BpalleHUs; KOHCTPYHUPOBaHHE KPOHIITEHHOB
U pacuéT CUJI yIPYroCTH; U3yUeHUe
YCTOMUYHUBOCTU TBEPAOIO Teja, UMEIOLIEro
IJIOLIAb OIOPBI

Pemenue pacy€THbIX 3a7a4 C IBHO
3aJlaHHOW U HESBHO 3aJIaHHOM (u3Hue- CKoi
MOJEJIBIO C UCIIOIB30BAHUEM OCHOBHBIX
3aKOHOB M (hopMyst ctaTuku Pemenue
KaueCTBEHHBIX 3a/ad, TPeOyro-Iux
MIPUMEHEHHsI 3HAaHUH M0 CTaTHKe
OOBsiCHEHHE OCHOBHBIX MPHUHIINAIIOB
JIeUCTBUS TEXHUYECKUX YCTPOMCTB, TAKUX
Kak: KpOHIITEHH, CTPOUTEIbHBIN KpaH,
peméruarsie KOHCTpyKnun OnpeneneHne
YCIOBUM IPUMEHUMOCTH MoAenei
(mzuueckux Ten: abCOTIOTHO TBEPIOE TEIO
Brmonnenne y4eOHBIX 3aaHUI Ha aHATH3
MEXaHNYIECKHUX IPOLECCOB (SBICHUN) C
HCIIOJIB30BAHUEM OCHOBHBIXITOJIOKEHUI
3aKOHOB CTAaTHUKHU: YCJIO- BUSI PABHOBECHS
TBEPAOTO Tena
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ewwed.lodu sehoged

Ilpooonocenue

TemaTu4ecKuii 0JI0K,
TemMa

OcHoOBHOE
coJep:Kanue

OcHOBHbBIE BU/IBI 1eSITEJIbHOCTH
yuamuxcs

3aKOHBI COXpPaHCHUSB
MexaHuke (6 4)

HMmnynsc MmaTepuaabHON TOYKH, CUCTEMBI
MaTepHalbHbIX TOUeK 1[eHTp Macc cucTemsl
MaTepUalbHBIX TOUEK TeopeMa O IBHKEHUU
LICHTpa Macc

HMMiynbc cuibl 1 U3MEHEHUE UMILYJIbCa
Tena

3aKOH COXpPaHECHUS UMITYJIbCa

PeaxtuBHOE ABUXKEHUE

MoMeHT uMIyJibca MaTepHuaJbHONW TOUKHU
IIpencraBnenue o coxpaHeHUH MOMEHTA
HUMITYJIbCa B IICHTPAIBHBIX MOJSAX

Pabora cuibsl Ha MaJIOM M Ha KOHEYHOM
nepeMenienny I padudeckoe npeacras-
JICHUE pabOThI CUIIBI

MONIHOCTE CHJIIBI

Kunernueckas sHeprusi MaTepuagibHOM TOUYKHU
Teopema 00 U3MEHEHUN KUHETH- YECKOU
SHEPTUH MaTepHaAbHOW TOYKH
[NoTeHnmanbHbIE M HEMOTEHINATBHBIC CHITBI
ITorenuuansHas 3neprus I[loTen- nuanpHas
SHeprust ynpyro nehopMupo- BaHHOM
TNPY>KUHBI l_[OTeHLII/laJ'IbHaﬂ OHEpIusd TCjia B
OZHOPOJHOM I'paBUTAI- OHHOM I10JIe
HOTGHL[I/IaJ'IbHaﬂ OHEpPrusd T€jia B
I'PaBUTALIMOHHOM I10JI€ OJHOPOJHO-TO I1apa
(BHyTpHU M BHe 11apa) Bropas kocMuueckas
CKOPOCTh

IIpoBeneHNEe KOCBEHHBIX H3MEPCHHI
HMITyJIbCa Tella, KHHETHYECKON U TOTCH-
[IHATBFHOM SHEPTUHU Tella; MPOBEICHUE
OTIBITOB TI0 MIPOBEPKE MPEIITIOKCHHON
TUTIOTE3BI MPU U3YYCHHH PaBHOYCKOPCH-
HOTO MPSMOJIMHCHHOTO JBUKCHUS

M B3aUMOJICUCTBUS TEN

Pemrenue pacdy€THBIX 3a7a4 C SBHO
3aJIaHHOW M HESIBHO 3aJIaHHON (puszmye-
CKOM MOJICJIBIO C UCTIOTb30BAHUEM
OCHOBHBIX 3aKOHOB W () OPMYJT MEXaHUKH
Perienne kauyeCTBEHHBIX 3a/1a4, TPEOYIO-
[AX MPUMCHEHUS 3HAHHUH 110 MEXaHHUKE
OOBSICHEHHE OCHOBHBIX MPUHIIUIIOB
NEHCTBUSA TEXHUUYECKHX YCTPOWCTBHU
TEXHOJOTHYECKUX TMPOIIECCOB,

TaKWX KakK: JBIDKCHHE PAKET, BOJO- MET,
Konep, Py XUHHBIHN OHCTOJIET,
THPOCKOII, (UTYpHOE KaTaHHUE Ha
KOHBKaxX

OrmpeienieHre yCIIOBUIA MPUMEHUMOCTH
Moenel PU3NISCKUX TNl U TPOIIec-

COB (sBIEHMil): aOCONIOTHO YIpyroe u
a0COJIIOTHO HEYIPYroe CTOJIKHOBE- HUSI
BeimosnHeHHe y4eOHBIX 3aJaHHi Ha
aHaJINU3 MEXaHHUYECKUX MPOIIECCOB
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Tperbst kocMmuueckass ckopocTb CBA3b
paboTHl HEMOTEHIMAIBHBIX CHII

C U3MECHEHHEM MEXaHUYECKOW PHEpPruu
CHUCTEMBI Tell 3aKOH COXPaHEHUS
MEXaHHYECKOU sHepruu

Yapyrue u Heynpyrue CTOJIKHOBEHUS
YpasHeHue beprymu ais uneanbHOU
JKUJKOCTU KaK CJIEICTBHE 3aKOHa COXpa-
HEHUSI MEXaHUYECKON PHEpruu

(sSIBJIEHUH) C MCIIOJIB30BaHUEM 3aKOHOB
COXpaHEHHUS] B MEXaHUKe: 3aKOHBI
COXpaHEHUS UMITyJIbCca U MEXaHHIECKOM
SHEpTHH, CBSI3b PaOOTHI CHIIBI C H3MEHe-
HUEM MEXaHHYECKOH YHEPruH Tena
Hcnons3oBanue | T-TrexHomoruii npu padote ¢
JIOTIOJTHUTENBHBIME UCTOYHHUKA- MU
UH(OpPMAIIMHU IO TEME, UX KPUTHYE- CKU
aHaJIM3 U OLICHKA JOCTOBEPHOCTU

PA3JIEJ 3.

MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA (28 u)

OCHOBBI MOJIEKYJISIPHO-
KHHETHYECKOM Teopuw (8 u)

OCHOBHEIE TTOJIOXKEHHUST MOJIEKYJISIp- HO-
kuHetnaeckor Teopun (MKT), ux
onbITHOE 0OocHOBaHue uddysus
BpoyHoBckoe nBmxeHue Xapaxkrep
JIBIDKCHUS Y B3aUMOJICHCTBHS YaCTHIL
BemiecTBa MoJielii CTPOCHHS Ta30B,
KUJIKOCTEH U TBEPIBIX TeN U 00BsICHE-
HUE CBOICTB BEIleCTBA Ha OCHOBE 3THX
Mojieneit Macca u pa3mMepsl MOJISKYJT
(atromoB) KonnyecTBo BemecTBa
[Tocrosinnast ABoraapo

TemnoBoe paBHoBecue TemnepaTtypa u
croco6nl e€ n3mepenus 1llkana Temre-
patyp Llenbcus

Mopens uneanbHoro raza 8 MKT:
JaCcTUlbl rasa }lBI/I)KyTCﬂ XAa0THUYECKHU U
HE B3aUMOJEHCTBYIOT APYT C JIPYroM
["a3oBbIe 3akoHBI YpaBHeHUEe MeHenee-
Ba—Kianeipona AOGcosoTHast

[IpoBenenne M3MepeHuil napaMeTpoB rasa,
MIPOBEJICHUE UCCIICIOBAHUH 3aBHCU-MOCTEH
(DU3UYECKUX BEJUYUH U OIIBITOB 110
MIPOBEPKE NPEAT0NKESHHON THITOTE3bI IPU
H3YYEeHUU YCTAaHOBJICHHS TEIUIOBOTO
pPaBHOBECHUS U H30IIPOLIECCOB B ra3ax
Pemenne pacuéTHBIX 3a7a4 C SIBHO 3aJaHHOM
W HESBHO 3aJlaHHOW (M3UYe- CKOW MOJEIbIO
C HCIOJIB30BAaHHEM OCHOBHBIX 3aKOHOB U
dhopMyn Moneky- JIIpHOH (HUBHKH

Perienne kauecTBeHHBIX 3aaad, TpeOyro-
[UX IPUMEHEHHS 3HAHHH 110 MOJIeKY-
JApHOU pusnke

OOBsICHEHHE OCHOBHBIX MPUHIIMIIOB
JEHCTBUSL TEXHHYECKUX YCTPONCTB

Y TEXHOJIOTUYECKUX MPOLECCOB, TAKUX KaK:
TEpMOMETp, GapoMeTp, MoJlyueHHe
HaHOMaTEPHAJIOB
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ewwed.lodu sehoged

Ilpooonocenue
TemaTnyeckmii 010K, OcHoBHOe OcHoBHbBIE BH/IbI 1eATeJILHOCTH
Tema cojep:kanue ydammxcst
TeMmuepaTypa (IIKajia TemMIepaTryp OmpeneneHue ycClIOBHM HNPUMEHUMOCTH
KensBuna) 3akon /lansrona 3ompo- Mozened (pHU3MUECKHX Tel M IIPOLECcCOB
LIECCHl B UJICAIbHOM ra3e C OCTOSIHHBIM (sBIIEHMIT): MozeNel ras3a, JKUIKOCTH
KOJIMYECTBOM BeliecTBa I'paduueckoe U TBEPAOrO (KPUCTAJUIMYECKOTO) Telna,
NpeACTaBIEHUE U30IIPOLIECCOB: U30TEP-Ma, HJlealbHOrO rasa
n3oxopa, n3obapa BrinonHenne y4eOHBIX 3aaHUil Ha aHAIH3
CBsI3b M@Ky J1aBJICHUEM U CpeaHel TEIJIOBBIX TMPOIIECCOB (SBIICHUMN) C
KUHETHUYECKOHW 3Heprueil mocTynareiab-HOTO | HCIOJIb30BAHMEM OCHOBHBIX ITOJIOXKE- HUM
TEIJIOBOI'0 JBMKEHUS MOJIEKYJ HAE€aJIbHOTO MKT wu 3aKkOHOB MOJIEKYJISIPHOH (hU3NKHU:
ra3a (ocHoBHoe ypaBHeHne MKT CBA3b JABJIICHUSI MJI€AIBHOIO ras3a co
HJIeaJIbHOTO Ta3a) cpelHEeH KMHETHYECKON 3HEeprueiTenaoBoro
CBs13b aOCOJIIOTHOH TeMIiepaTypbl JIBUYKEHUS U KOHLIEHTpalueiiero MojiexyJ,
TEpPMOAMHAMHYECKONH CUCTEMBI CO CpeaHel CBA3b TEMIIEpaTyphl BElIECTBA CO CpeAHEN
KHMHETHUYECKOH 3Heprueil nocTynaTesIbHOro KMHETUYECKON SHepruei TerioBoro
TEIJIOBOr'O JIBYDKEHUSI €€ YacTHI] JIBUYKEHUS €ro YacTHUILl, CBSI3b JABICHUS
HJeaTbHOTO ra3a ¢ KOHIEHTPAIeH MOIeKyT
M €ro TeMIepaTypoi, ypaBHeHue Menzenee-
Ba—Kunanelipona
TepMoanHamuka Tepmonunamuueckas (T/]) cucrema N3mepeHue ynenbHO TemIoéMKOCTH

Temnossie MaruHbI(12

4)

3ananue BHeIIHUX ycioBuit nis T/
cucteMbl BHellHue U BHyTpeHHHE
napametpsl Ilapametrps Tl cuctemsl
KaK CpeJIHHE 3HAaUE€HUs BEJINYHH,
OMNHCHIBAIOIINX €€ HA MUKPOCKOITHUYEe-
CKOM YpPOBHE

BEII[ECTBA, IPOBEJIEHNE UCCIIeI0BaHUN
3aBUCHMOCTEH (DHU3MUYECKUX BEIUYHMH U
OIBITOB 10 MPOBEPKE MPEITOKECHHON
THIIOTE3bI TIPU U3YYCHHUHU IMPOLIECCOB
TeriooOMeHa M anuabaTHOTrO Mpo- Lecca
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HyneBoe Hagamo TepMOAMHAMHKHN
CamonpousBosbHas penakcaus TJ{
CHCTEMEI K TEIUIOBOMY PaBHOBE-CHIO
Monens uneansHOTO ra3a B TEPMOJUHA-
MHKE — CHUCTeMa YpaBHEHUMN: ypaBHe- HUe
Knanelipona—MennaeneeBa U BbIpa-KEHHUE
JJ1s1 BHYTPEHHEHN SHEPTUM Y CIOBUS
MPUMEHUMOCTH 3TOI MOAENH: HU3Kast
KOHIICHTPAIIHS YaCTHI], BEICO- KH€
TemIepaTypsl Belpaxenue nis BHyTpeHHEH
SHEPrUU OJHOATOMHOTO MIEaJIbHOIO ra3a
KBasucrarudyeckue u HecTaTHUECKUE
MPOIECCHI

DneMeHTapHas paboTa B TEPMOJUHAMU-KE
Brraucnenne paboTsl 1o rpaduky
mpouecca Ha PV-guarpamme
Temmonepenada Kak croco® W3MEHEHHUS
BHyTpeHHe# sHeprun T/l cuctemer 6e3
coBepieHus: paboTsr KonBekmus,
TEIJIONPOBOAHOCTD, U3JIydeHHE
Konuuectso Temnorsl TennoéMkocTs Tena
VYaenbHast U MOJIIpHas TEIIOEM- KOCTH
BellleCTBa Y JesIbHAs TEIUIOTa CropaHus
ToruinBa PacuéT xonMuecTBAaTEINIOTH IPU
temonepenaue [ToHsTHe06 agradaTHOM
npoiiecce

IlepBblit 3aKOH TEPMOIMHAMHUKHU
BayTpenHsis sHeprus Konnyectso

Pemenue pacué€THbIX 3a1a4 ¢ SIBHO
3alaHHOI U HEABHO 3aJaHHOU (u3nye-
CKOI1 MOZIENBIO C UCTIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (pOpMyIT MOJIEKY-
JApHON (PU3MKU U TEPMOIUHAMUKHI
Pemmenne xauecTBEHHBIX 3aAad, TpeOyro-
X TPUMEHEHHS 3HAaHUN 110 MOJIEKY-
JIApHOH (pU3HNKE N TePMOIUHAMUKE
OOBsicHEeHHEe OCHOBHBIX IIPHUHITUIIOB
JEUCTBUSI TEXHUUECKHUX YCTPONUCTB

U TEXHOJOTHUECKHUX IIPOIIECCOB, TAKUX KaK:
XOJIOAUIBHUK, KOHAUIINOHED, TN3EIbHBIN 1
KapOIOpaTOPHBIN JBUTATE-JIU, TApOBast
TypOUHa, ITOJyYeHHE CBEPXHU3KHUX
TeMIepaTryp, yTUIn3aluus

«TEIUIOBBIX» OTXOJO0B C UCIIOJIb30BAaHUEM
TEIJIOBOr0 Hacoca, yTWian3auus 6uoopra-
HUYECKOTO TOIUIMBA ISl BEIPAOOTKH
«TETUIOBOI» U AJIEKTPUYECKON 3HEPrun
BreimonHeHne yueOHBIX 3aIaHU Ha aHATH3
TEIJIOBBIX MPOIECCOB (SBIICHHUI)C
HCIIOJIb30BAHUEM OCHOBHBIX IOJIOXKE- HUM
MKT u 3aKOHOB MOJICKYJIIPHOW (DU3UKH 1
TEePMOJUHAMUKHU: NIEPBBIil 3aKOH
TEPMOJAVHAMUKH, 3aKOH COXpaHe-HUs
OHEPIrvHr B TCIUIOBBIX IIpoueccax
Hcnons3oBanue IT-rexnonoruii npu
paboTe ¢ JOMOTHUTEIFHBIMU HCTOYHUKA-MH
nHPOPMAIUH 110 TEME, UX KPUTHIE- CKHH
aHaJIN3 U OI[eHKa IOCTOBEPHOCTH
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ewwed.lodu sehoged

Ilpooonocenue

TemaTu4ecKuii 0JI0K,
TemMa

OcHoOBHOE
coJep:Kanue

OcHOBHbBIE BU/IBI 1eSITEJIbHOCTH
yuamuxcs

TEIUIOTHl B paboTa Kak Mephl U3MCHCHHUS
BHyTpeHHell sneprun T/I cucrems! Bropoit
3aKOH TEPMOJIMHAMHUKH JJISI PaB-HOBECHBIX
MPOIIECCOB: Yepe3 3aJaHHOC PAaBHOBECHOE
cocrosinue TJI cucTeMbl MPOXOIUT
CIMHCTBCHHAs annabaTa AOGCOIIOTHAS
TeMreparypa

BTopoii 3akOH TepMOTUHAMUKH JJIS
HEPaBHOBECHBIX MPOIIECCOB: HEBO3MOXK- HO
nepeaaTh TeIIoTy OT 6oJiee XOI0IHO-TO
Tena K OoJiee HarpeToMy 0e3 KOMIICH- Calluu
(Kimaysuyc) HeoGpaTumocTs IpHPOIHBIX
MPOIIECCOB

IIpuHIUIIBI AEHCTBUS TETIIOBBIX

mammH KITJ{

MaxkcumansHoe 3HadeHne KITJ1 [ukn
Kapno

DKOJIOTHYECKHE ACTIEKTHI HCIIOJb-

30BaHMs TEIUIOBBIX JiBUTareneil Temnosoe
3arpsi3HEHUE OKPYIKaOMIeH Cpe bl

AHann3 ¥ OIleHKAa IOCICACTBUN HCIIOIb-
30BaHUs TCIUIOBBIX ABUTATCICH M TEILIO-
BOTO 3arpsi3HEHUS OKPY’KaloIleH cpeasl ¢
MO3ULIUHA SKOJIOrHYECKOM 0€30MmacHo- CTH;
MpeJICTaBICHUN O pallMOHAIBHOM
MPUPOIOTIOIB30BaHUH (B TIpOIIecce
MOATOTOBKHU COOOIIEHMUM, BEIITOJTHEHUMH
TPYIIIOBBIX MPOCKTORB)

AI‘peFaTHI)Ie COCTOsSIHHA
BemectBa DazoBbie nepexo- bl
(CRY)

[TapooOpazoBanue U KOHACHCAIIHS
Hcnapenue u kunenue Y nejabHast
TETI0Ta MapooOpa3oBaHUs

Hab6mromenne CBOMCTB HACBIIIEHHBIX
apoB, MPOBEJIEHNE KOCBEHHBIX H3Mepe-
HUIT aOCOTFOTHOI BIQXKHOCTH BO3/TyXa,
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HacpleHHble 1 HEHACHIIIEHHBIE MTaphl
KauecTBeHHast 3aBUCHMOCTb ITUIOTHOCTHU
JIaBJICHUs] HACBIIEHHOTO Mapa oT
TEMIEPaTyphl, UX HE3aBUCUMOCTh OT
00bEMa HACHIIIEHHOTO Mapa 3aBUCH- MOCTh
TEeMIEPaTyphl KUMIEHUS OT AaBICHUS B
SKUAKOCTH

BnaxxHocTs BO3myxa AOcCOMIOTHas U
OTHOCHUTEJbHAsI BJIAXKHOCTH TBEpIOE
teno Kpucrammgeckue

u amopdHble Tera AHH30TPONUS CBOHCTB
kpucrawioB IlnaBnenue

W KpUCTaJUIH3anys Y AesIbHas TeIuIoTa
maBienust CyOnmmarust dedpopmannn
TBEPIOrO Tena PacTsaxke-HUeE U cokaTHE
Casur Moxayns FOHra Ilpenen ynpyrux
nedopmarnii TertoBoe paciupeHue
JKUIKOCTEH

U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE
AHrapMOHH3M TEIUIOBBIX KOJIeOaHHUH
YacTHI[ BEIIEeCTBA KaK MPUYMHA TEIUIO-
BOTO pacIIMpeHus Tel (Ha KauyeCTBEH- HOM
YPOBHE)

[IpeobpazoBanne >HEpruM B (a30BBIX
nepexojax

VpaBHEHHE TEIUIOBOTO OanaHca
INoepxuocTHOE HaTsHKeHNEe Koaddumm-
€HT ITOBEPXHOCTHOTO HATSXKEHHS
Kammmnsipasle sBrnenus JlaBneHue mox
HCKPUBJIEHHON MOBEPXHOCTHIO JKUAKOCTH

K03 hUIMEeHTa MOBEPXHOCTHOT'O HATSIKeE-
HUs, moayJisi FOHra

Pemenne pacu€rHbIX 3a1au ¢ IBHO 3alaHHON
Y HESBHO 3aJIaHHOM (hU3HUe- CKOU MOJCIBIO C
HCIIOJB30BAHHEM OCHOBHBIX 3aKOHOB U
(dhopMy MosIeKy- JISpHO QUUKU U
TepMOANHAMUKH PelreHne kauecTBEHHBIX
3aja4, TpeOyro-MKUX NPUMEHEHNs 3HaHUH 110
MOJIEKY- JISIPHOH (hPU3UKE U TEPMOJHHAMUKE
OOBsCHEeHNE OCHOBHBIX ITPHHIIUIIOB
CTPOCHHS KUAKUX KPUCTAJUIOB, MOJTyde-HUs
COBpeMeHHBIX MaTepHuanos OnpeneneHue
YCIOBUM IPUMEHUMOCTH MOAeNel
(hHU3HYECKUX TeN M IPOIECCOB (SIBJICHUI):
MoOJIeNieH Tasa, KUJIKOCTH

¥ TBEPIOTO (KPUCTAJUIMYECKOT0) TeNa,
H7eaIbHOTO ra3a

BreimonHeHne yueOHBIX 3aIaHU Ha aHATH3
TETUIOBBIX TPOIECCOB (SBIICHHUM) C
HCTIOJIb30BAaHNEM OCHOBHBIX MOJIOXKe- HUH
MKT u 3aKOHOB MOJIEKYJISIPHO# HPU3NKU U
TEPMOJIMHAMHUKH: CBS3b JIaBJIC-HUS
HJICaJIBHOTO Ta3a ¢ KOHI[EHTpaIuen
MOJIEKYJI U €ro TeMIIepaTypo, ypaBHe- Hue
MenneneeBa—Kuaneiipona, nepBblii 3aKOH
TepPMOIUHAMUKHI

PaboTa B rpynmax mpu o0CyXIeHUU
BOIIPOCOB MEXIIPEIMETHOTO XapakTepa
(manpumep, no teme «Temnoo6MeH

B )XKMBOH IPUPOIE»)
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ewwed.lodu sehoged

Ilpooonocenue

TemaTu4ecKuii 0JI0K,
TemMa

OcHoOBHOE
coJep:Kanue

OcHOBHbBIE BU/IBI 1eSITEJIbHOCTH
yuamuxcs

PA3AEJ 4. DJIEKTPOJAUHAMMKA (37 u)

Onekrpudeckoe moine (16 u)

DnekTpusanys Ted U e€ MpOsIBICHUS
Onexrpudeckuit 3apsy JlBa Buna
JeKTpudeckux 3apsnoB [IpoBonHukwy,
JUNIEKTPUKHU U MOIYTPOBOJIHUKHI
DneMeHTapHbI} MEKTPUUECKUN 3apsia
3aKOH COXpaHEHUs IEKTPUUECKOIo 3apsiaa
BzaumopeiictBue 3apsaoB ToueuHble
3apsanpl  3akoH KynoHa DnekTpuueckoe
nosne Ero neiictBue Ha anexkTpudeckue
3apsabl Hanpsok€HHOCTE 2JIEKTPUYECKOro
niosist [TIpoGHbtit 3apsin JInHuK HanpsHKEHHO-
CTH 371eKTpuueckoro nojas OnHOpoaHOE
aneKkTpudeckoe  moie IloTeHnuaTbHOCTh
3JIEKTPOCTATHIECKO- To 1oyt PasHOCTh
MTOTEHI[AJIOB

u HanpspkeHne [loTennuansHas sHeprus
3apsifa B 3IEKTPOCTATHIECKOM IT0JIe
IToTeHnMan >1eKTPOCTaTHIECKOTOTIONS
CBs3b HANPSHKEHHOCTH OIS

M Pa3HOCTH IOTCHIHAIOB JUISL JJIEKTPO-
CTaTHIECKOro oIS (KaK OJHOPOIHOTO, TaK
¥ HEOJTHOPOJHOTO)

[IpuHINMD CyNEepro3UINH  3JIEKTpUYIe-
CKHUX IOJIeH

IIpoBeneHne KOCBEHHBIX U3MEpEHUN

U OTBITOB IO MPOBEPKE MPEII0KEHHOH
TUIOTE3B! IIPU U3YUYCHUU B3aUMOJEH- CTBUA
3apsOKEHHBIX Tell, 3apsiia KOHACH-caTopa,
MOCJIEIOBATEIBLHOTO COCIUHEHUS
KOHJIGHCAaTOPOB

Pemenue pacu€THBIX 3a1a4 ¢ SIBHO 3aJaHHOM
W HESBHO 3aJaHHOU (pH3MUe-CKOH MOAEIBIO
C HCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB H
(hopMys 3IEKTpO-CTAaTUKU

Pemenne xadecTBEHHBIX 3a7ad, TpeOyro-
MUX TPUMEHEHHS 3HaHUH T10 DJIEKTPO-
CTaTHKE

OOBsiCHEeHHE OCHOBHBIX MPUHIIUIIOB
JIEUCTBUS TEXHUYECKUX YCTPOMCTB

W TEXHOJIOTHYECKUX MPOLECCOB, TAKUX

KaK: 3JIEKTPOCKOIIL, SIEKTPOMETP,
3JEKTPOCTAaTUYECKas 3allUTa, 3a3eMile-Hue
3JCKTPONPHUOOPOB, KOHACHCATOPHI,
redeparop Ban ne I'paada Onpenenenue
YCJIOBUM MPUMEHUMOCTUMO/IENEH
(DU3HUYECKUX TEN: TOYCUHBIH

3apsil, OJHOPOAHOE JIEKTPUUYECKOE MoJIe
BeinosiHeHHe yueOHbIX 3aaHuil Ha aHau3
3JEKTPUYECKUX MPOLIECCOB
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ITone Touyeunoro 3apsina [lone paBHO-
MepHO 3apsbkeHHOH cdepsr [Tore
PaBHOMEPHO 3apsHKEHHOTO 0 00BEMY
mapa Ilone paBHOMEpHO 3apsKEHHOU
OeckoHeYHOH TuTockocTH KapTHHBI
JIMHUN HaNpsKEHHOCTH ITUX ITOJIEH

Y SKBUIOTEHLIUAIBHBIX TOBEPXHOCTEH
IIpoBOHUKH B 3JIEKTPOCTATUYECKOM I10JIE
YcnoBue paBHOBeCHs 3apsiioB
JIM3IIEKTPUKH B 3IEKTPOCTATUIECKOM

nosie JluanekTpudeckas MpOHHUIIae- MOCTh
BEIIECTBA

Konnencarop D1ekTpoéMKOCTh KOHIEHCa-Topa
OIeKTPOEMKOCTB IIOCKOTO KOH/IEH- caTopa
ITapannensHOE coeMHEHNE KOHAESHCATOPOB
ITocnenoBarensHOE coeAUHEHNE
KOHJIEHCAaTOpOB

DHeprus 3apsKEHHOr0 KOHAEHCATOpa
JIBU>KeHue 3apsyKeHHOM yacTULbl B
OJIHOPOJITHOM JIEKTPUUECKOM I10JIe

(sIBJICHUH) C HCIOJIB30BAHUEM OCHOBHBIX
ITOJIOXKCHUI M 3aKOHOB AJICKTPOUHAMU-KH:
3aKOH COXPaHEHUS JJICKTPHUYECKOTO 3apsa,
3akoH KyoHa, MOTeHIMAb- HOCTh
AIIEKTPOCTATHYCCKOTO OIS, TIPUHITHIT
CYTNEPIIO3HIIHH dJICKTPUICCKUX ITOICH
Hcnons3oanue | T-rexHomornii mpu padote ¢
JIOTIOTHUTEIFHBIMA MCTOYHHUKA-MH
nHGOpPMAIIIH 10 TeME, UX KPUTHYE- CKUAN
aHaIIM3 U OIICHKA JOCTOBEPHOCTH

ITocTostHHBIN 31€KTpHUYe-
ckuif Tok (16 1)

Cuna toka IlocTosiHHBIM TOK YcioBUA
CYILIECTBOBAHUS TIOCTOSTHHOTO
AJIEKTPHUECKOTO TOKa VICTOYHUKH TOKa
Hanpspxenne U u 3/1C E

3akoH OMa A1 yyacTKa Lenu
DIeKTpUYECKOEe CONPOTUBICHUE
3aBHUCHMOCTH COIIPOTUBIICHHS OJXHOPOJI-
HOT'O TIPOBOJHHKA OT €r0 JJIUHBI U IIJIO0-
Iau MOTIEPEIHOTO CeUYeHus Y AeabHoe
COTIPOTHBIICHHE BEIIECTBA
INocnenoBaTenbHOE, MapalIeNbHOE,
CMEIIaHHOE COeANHEHHE IMPOBOTHH-

KOB

IIpoBenenue NpsiMbIX U3MEPESHUHN CHUITBI
TOKa M HAIPSKEHUs, KOCBEHHBIX
U3MEPEHUI YJIeIbHOTO CONIPOTUBIICHUS,
3/1C 1 BHYTPEHHEr0 CONPOTUBIICHHUS
HCTOYHUKA TOKA, IPOBEJCHUE UCCIIEN0-
BaHUI 3aBUCUMOCTEH (HU3UISCKUX BETUYNH
U OTIBITOB IO MPOBEPKE MPEUI0-KEHHON
TUTIOTE3bI TIPU U3YYCHUH LIeTIeH
IIOCTOSTHHOTO TOKa

Pemrenue pacu€THbIX 3a7a4 C SIBHO 33/1aHHOM
Y HEeSIBHO 3aJaHHOH (PU3NIECKOIMOIENBIO C
HCIIOJIb30BAaHUEM OCHOBHEIX 3aKOHOB U
(opmyn mocrossHHOTO TOKA
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ewwed.lodu sehoged

Ilpooonocenue

TemaTu4ecKuii 0JI0K,
TemMa

OcHoOBHOE
coJep:Kanue

OcHOBHbBIE BU/IBI 1eSITEJIbHOCTH
yuamuxcs

Pacuér pa3BeTBIEHHBIX AIEKTPUUECKUX
neneit [Ipasuna Kupxroda

PaboTa snekTpudeckoro Toka 3aKoH
Jbxoyns—Jlenna

MOoOIIHOCTD JNEKTPUYECKOr0 TOKa
TemioBast MOIIHOCTH, BBIJEsIEMas Ha
pe3ucrope

OJIC u BHyTpEeHHEE CONPOTUBIICHUE
HMCTOYHMKA TOKa 3akoH OMa s MOJHOMU
(3aMKHYTOI) SIEKTPUUCCKOUIICTTH
MomHocTts ncroynuka Toka Koportkoe
3aMBbIKaHUE

Konaencarop B 1ienu nocTosIHHOTO TOKa

Pemenne xadecTBEeHHBIX 3afad, TpeOyro-
X IPUMEHEHUS 3HAaHUH B 3aKOHOB
TIOCTOSTHHOTO TOKa

OO0BbsicHEeHNE OCHOBHBIX MIPHHIIUIIOB
JNEHCTBHUS TEXHUYECKHUX YCTPOUCTB, TAKUX
KaK: aMIIepMeTp, BOIBTMETP, PEOCTar,
CUETYUK JIEKTPUUECKON SHEPTUU
Brimonaenne yd4eOHBIX 3aJaHUI Ha aHATU3
SIEKTPUUECKUX MPOLECCOB (SBICHUI) C
HCIOIB30BAaHUEM OCHOBHBIX ITOJOXXCHUN U
3aKOHOB 3JIEKTPOAMHAMU-KH: 3aKOHBI OMa
JUIS yJacTKa Lenu

M JUTS1 3aMKHYTOM 3JIEKTpUUYECKOM 1enH,
3akoH J[xoyns—IJleHna

Pabota B rpynmnax npu o0cykIeHUN
BOIPOCOB MEXIIPEAMETHOTO XapaKTepa
(Hanpumep, 1o TeMe «DIEKTPUIECKUE
SIBJICHUS B TIPUPOJIE»)

Toku B paznuuHbix cpeaax (5

4)

DnekTpudeckas IPOBOJIUMOCTh Pa3INy- HBIX
BEIIECTB DJIEKTPOHHAs MPOBOIM- MOCTh
TBEPIBIX METAIIOB 3aBUCUMOCTh
CONPOTHUBJIEHUS] METAJNIOB OT TEMIIEpa-
Typbl CBEpXIPOBOINMOCTD

[TpoBeneHne KOCBEHHBIX U3MEPEHUM

W WCCIIEJIOBaHMI 3aBUCUMOCTEH MEXITY
(puzngecKkuMH BETUYUHAME TIPU U3yUe-
HHH TIPOIIECCOB MTPOTEKAHUS AIIEKTpHYE-
CKOT'O TOKa B METajUIaX, JICKTPOJIUTaX U
MOJTYIIPOBOJHHUKAX
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DneKTpuYecKuil TOK B Bakyyme CBoii-
CTBA JIEKTPOHHBIX IIyYKOB
[onymnpoBoguuku CoOCTBEeHHAs

U IpUMecHasi MPOBOAUMOCTH TOIYIpO-
BoIHUKOB CBoiicTBa p—N-miepexoaa
INomynpoBoAHUKOBEIE TIPUOOPHI
DNeKTpUYECKUH TOK B 3IEKTPOIUTAX
DNeKTpoNUTHIECKas TUCCOIHALINS
Dnekrponn3 3akoHsl Dapanes ans
3JEKTPOIN3a

DneKkTpuyecKkuil TOK B razax CamMocTosi-
TEJIbHBI U HECaMOCTOSITENbHBIA pa3psiy
PasznugnbIe THITEI cCaMOCTOSI- TEIBHOTO
paspsina Monnus I1nazma

Pemenune pacué€rHbIX 3a1au C SIBHO 3alaHHON
Y HESBHO 3aJaHHOH (Qu3nde-CKOW MOJENbI0
C UCHOIB30BAaHUEM 3aKOHOMEPHOCTEH
MOCTOSTHHOTO TOKa

B Pa3lMYHBIX Cpeaax

Pemenne xadyecTBEHHBIX 3a/1ad, TpeOyro-
LIUX IPUMEHEHHUS 3aKOHOMEPHOCTEH
IIOCTOSSHHOTI'O TOKa B Pa3IUYHBIX Cpelax
OObsicHEeHNEe OCHOBHBIX MIPHHIIUIIOB
AEUCTBUSI TEXHUYECKHUX  YCTPOMWCTB,
TaKUX KaK: Ta30pa3psigHble JIaMIIbI,
SJIEKTPOHHO-Ty4YeBasi TpyOKa, IIOIy-
MIPOBOJHUKOBBIE IIPUOOPHI: THOT,
TPaH3UCTOP, (POTOANO, CBETOAHO;
ragpBaHUKa, paUHUPOBAHUE MEIH,
BBIIJIABKA AJIFOMUHUS, YIEKTPOHHAS
MHKPOCKOIHS

OU3UYECKHUN MPAKTUKYM (12 u)

Duznyeckuil NPakTUKYM
(12 q)

Crioco0bI n3MepeHust GU3NIeCKUX
BEJIMYMH C MCIOJIB30BaHUEM aHAJIOT0- BBIX
¥ U(POBBIX U3MEPUTEIIBHBIX PHOOPOB
U KOMITBIOTEPHBIX JaTYUKO- BBIX CHCTEM
AOCOIOTHBIE U OTHOCH- TEJIbHBIC
MOTPEIIHOCTH U3MEPCHHI (HHU3UIECKUX
BennyrH OIleHKa TPaHUIIIOrPEITIHOCTEH

IIpoBeneHre KOCBEHHBIX U3MEPCHUI
¢dusnyeckux Benuuun Hanpumep:
YCKOpeHHs] CBOOOHOTO TaJeHus!, paboThI
CUJIBL, YJIEJTbHON TEIUIOEMKOCTH, MOYJISt
FOHra, yIeabHOro COnpoTUBIICHUS
MaTepuaia MpoBOJHUKA, 3apsi/ia OJHOBA-
JICHTHOTO MOHA U T T

[IpoBeneHue nccaer0BaH 3aBUCUMO-
cTeil Mex Iy PU3NIECKUMH BETMIHHAMU
Hampumep: 3aBUCHMOCTH TIiepHOaa
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ewwed.lodu sehoged

OkoHuaHue

TemaTu4ecKuii 0JI0K,
TemMa

OcHoOBHOE
coJep:Kanue

OcHOBHbBIE BU/IBI 1eSITEJIbHOCTH
yuamuxcs

IIpoBeneHMe KOCBEHHBIX U3MEPEHUH,
HCCIIeJOBAaHNH 3aBUCUMOCTEH Qusmde-
CKHUX BEJIMYNH, IIPOBEPKA IPEII0KEH-
HBIX runores3 (BbIOOp W3 paboT, OnmMcaH-
HBIX B TEMaTHYECKUX pa3fenax « Y deHu-
YeCKUH SKCIIEPUMEHT, JJabopaTopHEIe
paboThI, TPaKTHKYM»)

obpalieHuss KOHUYECKOT0 MasiTHHKa OTEro
apaMeTpoB; 3aBUCHMOCTH CHII

YIPYrOCTH, BOSHUKAIOIIUX B IPYKHHE U
pe3uHOBOM oOpasiie, oT ux nedopma-
LUK, KCCICIOBAHHUE MPOIecca OCTHIBAHHS
BEIIECTBA; 3aBHCUMOCTH TOJIC3HON
MOII[HOCTH UCTOYHHKA TOKa OT CHJIBI TOKA;
CHSTHE BOJIbT-aMIICPHOI XapaKTe- PUCTHKU
OHONa U T 1T

IIpoBeeHHE OMBITOB 110 MPOBEPKE
MpeUIOKEeHHBIX runoTe3 Hanpumep:
THIIOTE3bI O MPSMOM HPOMOPIHOHATBHOM
3aBUCHMOCTH MEXIy TalbHOCTBIO MOJIETAn
HAYaJIbHON CKOPOCTBIO TEJla; O HE3aBH-
CHMOCTH BPEMEHH JIBUKEHHsI OpycKa Mo
HAKJIOHHOW TUTOCKOCTH Ha 3a3JaHHOe
pAcCTOsTHHE OT €ro Macchl; MpoOBepKa
3aKOHOB JJIsI M30IPOIECCOB B Ta3€ M T II
Cobmronenne mpaBui 0€30MacCHOTO Tpyaa
MPH MPOBEIECHUH MPAKTHKyMa

Pe3epB (5 4)
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11 KJIACC (102 1)

TemaTuueckmii 0JI10K,
TemMa

OcHoBHOE
coJep:Kanue

OcHOBHBIE BH/IBI 1€ATEJILHOCTH
yuamuxcs

PA3JEJ 4. 9JIEKTPOAUNHAMUKA

(16 v)

1)

MarnwurtHoe mose(8

B3aumopeicTBre NOCTOSIHHBIX MarHi- TOB
U TIPOBOJHHUKOB C TOKOM MarHuT- HOe
noje BekTop MarHUTHON MHIYK- LUK
[IpuHIUT CynmepHoO3UIIMN MAarHUT-HBIX
noneld JIMHUM MarHUTHON MHIYKLIUHU
MarsuTHOe 10JIe IPOBOAHUKA C TOKOM
(IpsMOro MPOBOIHUKA, KATYIIKH U
Kkpyrosoro Butka) OmbIT Opcrena Cua
Awmrepa, e€ HanpaBiieHUE U MO-/1yJb
Cuna JlopeHua, e€ HanpaBlieHHE

U MOnydb JIBUJKEHHE 3apsKeHHOMN
YaCTHUIBI B OJHOPOIHOM MAarHUTHOM TIOJIe
Pabota cunsl Jloperma MarautHoe moiie
B BemecTBe Peppo-MarHeTuKy, mapa- u
IHaMarHEeTHKH

IIpoBeneHne KOCBEHHBIX H3MEPEHHUH CHIIBI
Awmrepa, IpOBEJICHUE HCCIICA0Ba- HUS
3aBUCHUMOCTEH MeXIy (pH3MYecCKUMHU
BEJIMYMHAMHM W OTIBITOB MO MPOBEPKE
MPEIOKECHHON THIIOTE3bl MPU H3YYCHUH
JCHCTBHS MOCTOSHHOTO MarHUTa Ha paM- Ky
C TOKOM, B3aHMOJCHCTBUS MPOBOJIHU- Ka C
MarHUTHBIM MOJIEM

OmnpeneneHue yCIOBUil IPUMEHHUMOCTH
MOJIENIH OJHOPOJHOTO MarHUTHOTO ITOJIS
OmnpeneneHue HaNpaBJICHUs] MHITy KUK
MarHUTHOTO MOJIsl IPOBOJHUKA C TOKOM,
cunbl AMniepa u cuisl Jlopenna Pemenue
pacuéTHBIX 3a7a4 C SIBHO 33aJJaHHOW U
HESIBHO 3aJIJaHHOW (U3nUe- CKOM MOJIEIBIO C
WCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn mo Teme

«MarHuTHOE 1oJe»

Pemrenue KadecTBEHHBIX 3alad, TpeOyro-
X ITPUMECHCHUA 3HAHUH IO TEME
«MarHuTHOE 1oJe»

OOBsiCHEHHE OCHOBHBIX NMPUHIUIIOB
JeHCTBUA TEXHUYECKUX YCTPOMCTB
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ewwed.lodu sehoged

Ilpooonocenue
TemaTnyeckmii 010K, OcHoBHOe OcHoBHbBIE BH/IbI 1eATeJILHOCTH
Tema cojep:kanue ydammxcst
M TEXHOJIOTHYECKHX MPOIECCOB, TAKHX KaK:
NIPIMEHEHUE TOCTOSTHHBIX MarHu- TOB,
3JIEKTPOMAarHUTOB, TECTEP-MYIbTH-METP,
JIEKTPOABUTATEND SIKOOH, yCKOPUTEIH
3JIEMEHTApHBIX YaCTHIL
DIeKTpOMarHuTHAast SIBneHue 3NeKTPOMarHUTHON UHIYK-1UU IIpoBenenue uccnenoBaHusl 3aBUCUMO- CTEN
WHITYKIUS IToTok BekTOpa MarHUTHON MHIYKIUU (U3HIECKUX BETHYUH M OMBITOB MOMPOBEPKE
(8 ) OC naaykun 3aKOH 3IEKTPOMArHUTHOM MPEAJIOKECHHON THIIOTE3bl MPHU3YICHUH

u"aykuun Papa-ness Buxpesoe
anekTpudeckoe noiyie Toku dyko

OJIC WHAOYKIUU B TPOBOJHHKE, JBIKY-
IeMCs TIOCTYyNaTeNIbHO B OAHOPOTHOM
MarHUTHOM TIOJIe

ITpaBuiio Jlenua

WNunyktuBHOCTH KaTylika WHAYK- THBHOCTH
B 1IN NTOCTOSIHHOTO TOKa SIBIeHune
camounaykiuu JJ[C camouH-IyKIIUU
DHeprusi MarHUTHOTO TOJISI KaTYIIKUC
TOKOM

DJIEKTPOMArHuTHOE TOJIe

SIBJIGHUS 3JIEKTPOMArHUTHOW MHAYKINU
Pemenue pacu€THBIX 3a1a4 ¢ SIBHO 3aaHHOM
W HESBHO 3aJIlaHHOM (u3nye-CKOW MOJEIBIO
C NCTIOIB30BAHNEM OCHOBHBIX 3aKOHOB U
dhopmyn o Teme

«DmeKTpoMarHuTHasI HHAyKIus»> Pemenne
Ka4yeCTBEHHBIX 3a/ady, TpeOylo-Iux
NpUMEHEHUs] 3HaHU 110 TeMe
«DJIeKTpOMarHUTHasi MUHIYKIHS»
OOBbsicHEeHNE OCHOBHBIX NPUHIIMIIOB
JeHCTBUA TEXHUYECKUX YCTPOICTB

N TEXHOJIOTMYCCKUX IMPOLUECCOB, TAKUX
KaK: HHIYKIUOHHAs Ne4Yb, COJICHOU/,
3al[UTa OT IEKTPU3AIUU TeI PH
JABUXXCHHHU B MAarHUTHOM I10J1€ Bemiu
Pa6ota B rpynmnax npu o0Cy>XxAeHUU
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BOIMPOCOB  MEXIPEIMETHOTO XapakTepa
(mammpumep, 1Mo TeMe «IIEKTPOMArHHT-
HEIC SBJICHUS B IIPHPOJIE»)

PA3AEJI 5. KOJIEBAHUSI 1 BOJIHBI (33 u)

Mexanundeckue konebanus (6

4)

KonebatenpHast cuctema CBoOOIHBIE
KoneOaHust

l'apmonnueckue xonebanuss Kunemartu-
YECKOe M AMHAMHUYECKOE OIHCAHUE
DHepreTuuecKkoe onucaHue (3aKoH
COXpaHEHUSI MEXaHNYECKOH HEeprun)
BrIBOI IMHAMHYECKOTO OMHCAHUS
rapMOHHYECKUX KOJeOaHuil n3 ux
SHEPreTHYECKOT0 M KHHEMaTHYECKOTO
OIMCAaHMUs

Ammuutyna u gaza konebanuii Csizb
aMIUTUTYIBI KOJICOAHUI UCXOTHOM
BEJIMYMHBI C aMIUIUTyAaMU KoseOaHuieé
CKOPOCTH U YCKOPCHHUS

Ilepuon n yacrora kosebannii [leprox
MaJbIX CBOOO/IHBIX KOJIe0aHNH MaTeMaTH-
yecKkoro MasiTHUKa [lepros cBo6OJHBIX
KoJieOaHHUH MPYKUHHOTO MasTHUKA
TTonsiTue o 3aTyxarommx KojieOaHusIX
Brinysxnennsie konebanust Pezonanc
Pe3onancHast kpuBas BnusiHue 3aty-
XaHUs Ha BUJI PE30HAHCHOM KPpUBOU
ABTOKONCOaHUS

IIpoBeneHne KOCBEHHBIX U3MEPEHUH,
HCCIICAOBAHMS 3aBUCUMOCTEN MEX Iy
(h3MYECKUMH BETUYMHAMHU U OTIBITOB 110
MIPOBEPKE MPEUIOKEHHON THUIIOTE3bI IPH
HM3Y4YeHHUH KOJIeOaHUH HUTSHOTO U TPy~
JKHHHOTO MasiTHUKOB, BBEIHYKICHHBIX

M 3aTyXalolINX MEXaHUYECKUX KOJIeOaHi
OmnpeneneHue yCIOBUil IPUMEHHUMOCTH
MOJIeTIN MaTeMaTHYEeCKOI0 MasTHUKA

W UJCATHHOTO MPYKHHHOTO MasTHUKA
Pemienne pacuéTHBIX 3a1a4 C SIBHO 3aJaHHOM
W HESBHO 33/IaHHOW (hH3HMYe-CKOH MOIENbI0
C HUCIOJIB30BAHNEM OCHOBHBIX 3aKOHOB U
dbopmyn mo Teme

«MexaHnuecKue KojieOaHMsD

Pemenne xadecTBEHHBIX 3a7ad, TpeOyro-
MUX TPUMEHEHHS 3HaHUHU 110 TeMe
«Mexannueckue kKonebanus» OObsicHEHHE
OCHOBHBIX IIPUHIIUIIOB ICHCTBUS
TEXHUYECKUX yCTPOUCTB, TAKUX KaK:
METPOHOM, YacChl, KayeJIk, My3bIKaIb-HbIE
HHCTPYMEHTHI, celicMorpad Mcnonb3oBanue
IT-TrexHomoruit mpu padote ¢
JOIIOJTHHUTCJIbHBIMU UCTOYHHUKA-MHU
HH(pOPMAIIMH 10 TeMe, UX KPUTHYE- CKUHl
aHaJIU3 M OLICHKA JIOCTOBEPHOCTH
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Ilpooonocenue
TemaTnyeckmii 010K, OcHoBHOe OcHoBHbBIE BH/IbI 1eATeJILHOCTH
Tema cojep:kanue ydammxcst
OIIeKTpOMarHUTHbIE Konebatenpuerii koHTYp CBOOOIHEBIE IIpoBeneHne KOCBEHHBIX U3MEpEHUN

konebanus (8 u)

9JIEKTPOMAarHUTHBIE KOJIeOaHUs B nie-
QIBHOM KoJiebaTenbHOM KoHType Popmyia
Tomcona CBsi3b aMIUIMTYyZbI3apsiia
KOHJIGHCATOpa ¢ aMIUIUTYI0 CHIIBI TOKa B
Kose0aTeTbHOM KOHTYpe 3aKoH
COXpaHEHUS HHEPruu B HJeajlb- HOM
KosebaTeTbHOM KOHType 3aTyxaromue
9JIEKTPOMAarHUTHBIE KOJIeOaHMs
BriHyX/1€HHBIE RJIEKTPO- MarHUTHbIE
KoseOaHust

IIepemeHnHBII TOk MOIIHOCTE IEpEMEH- HOI'O
TOKa AMIUIUTYJHOE U ACHCTBYIO- 1IIee
3HA4YCHUE CUJIbI TOKA U Halpske- HUS IPU
pasnuuHoit hopme 3aBUCUMO- CTH
TIEPEMEHHOT0 TOKa OT BPEMEHH
CuHycouaIbHBII IEPEMEHHBIN TOK
PesucTop, KOHIEHCATOP M KaTyIIKa
WHAYKTUBHOCTH B IETIH CHHYCOUAATBHO-TO
TIepeMEeHHOT0 ToKa Pe3oHaHC TOKOB
Pe3onanc HanpspkeHuit

WneansHsiii Tpanchopmarop Ipous-
BOJICTBO, Tlepeiada 1 norpebieHne
JJEKTPUIECKOI IHEPTHH DKOIOTHIECKUE
PHUCKH TIpH IMPOU3BOA-CTBE
anexTposneprun KymsTypa

W HCCJIEJOBAHUS 3aBUCHMOCTeH (u3uue-
CKHX BEJIMYHH IIPH N3yYIEHUH IICKTPO-
MAarHUTHBIX KOJICOaHUU U IIeTel mepe-
MEHHOT'O TOKa

Pemienne pacuéTHBIX 3a1a4 C SIBHO 3aJaHHOM
W HESBHO 3aJIlaHHOH (u3nUe-CKOU MOJIEIBIO
C UCTIIOIB30BAHUEM OCHOBHBIX 3aKOHOB U
dhopmyn mo Teme

«DNeKTpOMarHuTHbIE KonebaHus» Pemenne
KaueCTBEHHBIX 3a7a4, TPeOyIo-IInx
TIPUMEHEHHUsI 3HaHUi 110 TemMe
«DNeKTpOMarHuTHEIE KOJIEOaHUSD)
CpaBHEHHE MEXaHHYECKUX H IIEKTPO-
MarHUTHBIX KOeOaHuit

OOBbsicHEeHHEe OCHOBHBIX TPUHITUIIOB
JEeWCTBUS TEXHUUECKHUX YCTPONUCTB, TAKUX
KaK: 3JIEKTPUIECKUIT 3BOHOK, TE€HEPaTOp
TIEPEMEHHOT0 TOKa, THHHUAJIEKTponepeaad
Omnpenenenne ycI0BHH NMPUMEHHMOCTH
MOJIETH HJICATBHOTO KOJIeOATEeNbHOTO
KOHTYpa

AHaIN3 ¥ OllEHKA MOCJIEACTBUNA UCIIOIb-
30BaHUs PA3IMYHBIX CIIOCOOOB MPOM3BOJI-
CTBa AJIEKTPOIHEPTHH C MO3UIMHA IKOJIO-
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HCIIONB30BAHUS IEKTPOIHEPTUUB
TOBCEIHEBHOM KU3HU

THYECKOI 0e30MacHOCTH; MpeACTaBIie- HUHO
paIoHaIBHOM MPUPOAONOIL30Ba- HUH (B
Npolecce MOATOTOBKH coo0IIe- HHUH,
BBITIOJTHEHUH T'PYTIOBBIX IIPOEKTOB)

MexaHudeckue U 3JIEKTPO-
MarHuTHbIC BOJIHBI (6 9)

MexaHHu4YecKHe BOIHBI, YCIOBUS X
pacupoctpanenus [lonepeunsrie

" IponoJIbHBIE BOJIHEI [lepron, cko-
POCTB pacpOCTPAaHEHHUS U JJINHA BOJHBI
CpolicTBa MEXaHUYECKUX BOJIH:
oTpakeHue, IpejJomiIeHue, narepoe-
peHIus 1 T paKIys

3Byk CKOpOCTh 3ByKa I pOMKOCTB 3ByKa
Bricora Tona TemOp 3Byka LllymoBoe
3arpsI3HEHHE OKPY KaIoIeH Cpebl
DIeKTPOMAarHUTHBIE BOITHBI Y CIIOBHS
H3ITyYCHHsI 3JIEKTPOMArHUTHBIX BOJH

B3aumnas opueHTaysi BEKTOpOB , B,
a

V B 3JICKTPOMAarHUTHOM BOJHE
CBolicTBa JIEKTPOMArHUTHBIX BOJIH:
OTpaKEHUE, IPEIIOMIICHHE, TMOJISIpHU3a- IIHs,
unTepdepeHius u audpakius [lkamna
3JICKTPOMArHUTHBIX BOJIH [IpuMeHeHue
3JICKTPOMATHUTHBIX BOJIHB TEXHHUKE U
OBITY

[TpUHIUIIBI PAIHOCBSI3U U TEICBUIACHUS
Pannosokaiys

DNIeKTpOMarHuTHOE 3arpsi3HEHUE
OKPYIKaroIIeH Cpelbl

CpaBHEHHE MEXaHHYECKUX H DJIEKTPO-
MarHUTHBIX BOJIH

OrnpeneneHue yCclIOBUNH NIPUMEHUMOCTH
MOJIeJIM TapMOHUYECKOM BOJHBI Pemenue
KauyecTBEHHBIX 3a1ad, TPeOyIo-IInx
NIPUMEHEHUs 3HaHUHU 110 TeMe
«MexaHHYECKHUE U AIEKTPOMArHUTHEIE
BOJIHBD»

N3y4yenune napameTpoB 3ByKOBON BOJIHBI
W3ydenne pacnpocTpaHeHHs 3ByKOBBIX BOJIH
B 3aMKHYTOM npocTtpaHcTBe OOBsicHEeHHE
OCHOBHBIX IIPHUHIUIIOB JEHCTBHSA
TEeXHUYECKUX YCTPOUCTB

M TEXHOJIOTHYECKHX MPOIECCOB, TAKUXKAK:
My3BIKQJIbHBIE HHCTPYMEHTHI, pajap,
panuoNpUEMHUK, TEJIEBU30D, AaHTCHHA,
tenedon, CBU-tieus, ynpTpa-3ByKOBast
JMMarHOCTHKA B TEXHUKE

¥ MEIULIHHE

Hcnonw3osanue | T-TrexHomoruii mpu padbote
C JIOTIOJTHATEIIEHBIMH UCTOYHHKA-MH
nH(GOPMAINH 110 TeMe, UX KPUTHUYE- CKHH
aHaJIN3 M OLIEHKA JIOCTOBEPHOCTH AHAIN3 U
OIIEHKA ITIOCJIEJICTBUH IIyMOBO-TO H
3JIEKTPOMArHUTHOTO 3arpsi3HEHHS
OKpY>KaIoIIei cpebl C MO3UIHHA SKOJIO0-
THYeCKOil 6e30macHOCTH; MpeICTaBICHUH
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Ilpooonocenue

TemaTu4ecKuii 0JI0K,
TemMa

OcHoOBHOE
coJep:Kanue

OcHOBHbBIE BU/IBI 1eSITEJIbHOCTH
yuamuxcs

0 pallMOHAJILHOM HpHpOZ[OHOJ'II)?;OBaHI/II/I(B
nponecce nmoAroToBKu COO6HI€HI/II71,
BBITIOJTHCHU I TpynIoBbIX HpOCKTOB)

Onruka (13 u)

IIpssmonuHeiiHOe pacpocTpaHEHHE CBETa

B ogHOpoaHOH cpene Jlyd cBera

Todueunblii ncTouHuK cBeTta OTpaxkeHHe
cBeTa 3aKOHBI OTPaKEHHUsICBETA
ITocTpoenune n3o0paxeHHt

B m1ockoM 3epkaine Chepudeckuesepkaia
IIpenomnenue cBera 3aKOHBI IPETOM- JICHUS
cBeTa AOCOMIOTHBIN MTOKa3aTeNhb
npenomieHnss OTHOCUTENbHBIN MOKa3a-Telb
npenoMieHust [T0CTOSHCTBO 4acTOTHI CBETa
¥ COOTHOIICHHE JUTHH BOJIH TPU TIEpexoe
MOHOXPOMAaTHIECKO-TO CBETA Uepe3 IPaHUILy
paszena IByX ONTHYECKHX Cpeq

Xon nyudeit B npusme Jlucnepcus ceTa
CrnoxxHbIil cocTaB Oemoro ceeta L[Ber
IosHOE BHYTpeHHee oTpaxenue [pe-
I(e.]'leblI\/'I YToJI IMOJTHOI'O BHYTPEHHETO
OTpaXkKeHHUs

CoOuparoniye 1 paccerBarolIne JUH3bI
Tonkas nua3a DOKyCHOE pacCTOSTHUE U
ONITUYECKAas CHJia TOHKO JIMH3bI

HaGnroneHre oNTHYECKUX SBICHHIA,
NIPOBEJICHNE KOCBEHHBIX M3MEpPEHHH,
HCCIIEJOBAHMUS 3aBHCUMOCTEH U3NIe- CKUX
BEIHYMH U OIBITOB IO IPOBEPKE
MIPEJII0KEHHON THIOTEe3bl IPU U3yYeHUH
SIBJICHUH TPEJIOMIICHHUS CBETa Ha TpaHH- Ie
paszena aByX Cpefl, IPelIOMIICHUS CBeTa B
cobuparomeii 1 paccemBaromel JTHH3aX,
BOJIHOBBIX CBOMCTB cBeTa Pemenue
pacu€THBIX 3a/1a4 C SIBHO 3aIaHHON U
HESIBHO 3aJIaHHOM (u3nWYe- CKOM MOJEIBIO C
HCIOIB30BaHIEM OCHOBHBIX 3aKOHOB H
dhopmyn mo Teme

«OnTukay»

Pemenne xadecTBEHHBIX 3amad, TpeOyro-
X MPUMEHEHUS 3HAaHUH 110 TeMe
«OnTukay»

[TocTpoenue u pacy€r m300paKeHUH,
CO371aBa€MbIX IUNIOCKUM 3€pKajioMm,
TOHKOM JIMH30U

OrmnpeneneHue ycloBUid MPUMEHUMOCTH
MOJIEJIN TOHKOW JIMH3bI; TPAHUIL IPUMeE-
HUMOCTH reomeTpnqecxofﬁ OIITUKHU
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3aBUCUMOCTb ()OKYCHOTO PACCTOSIHUS TOHKOU
chepuyecKoii TUH3bI OT e€ TEOMETPHH U
OTHOCHUTEIBHOTO MOKa3aTe-JIs MPETOMICHHS
dopmysia TOHKOW JIMH3BI Y BEJIUYEHUE,
JlaBaeMoe JIMH30M1

Xox myd4a, MpOMIEAIIEro THH3Y MO
MPOU3BOJILHBIM YIJIOM K €€ TJIaBHOM
ontuueckoir ocu Iloctpoenue nzobpa-
JKEHUI TOYKHM U OTpe3Ka MpsMOH

B COOMPAIOIINX U PACCEUBAIOIINX

JIMH3aX U UX CHCTEMax

OnTuueckue npudops! Pazpemaromias
croco6HOCTh ['1a3 Kak onTHyecKas
cucrema

IIpenens! MPUMEHUMOCTH TeOMETpUIE-
CKOM ONTUKH

BostHoBas ontuka UHTEepdepeHnmsicBeTa
KorepeHTHbIe HCTOUHUKH Y CIIOBUS
HaAOJIOZICHUST MaKCUMYMOB

U MUHMMYMOB B HHTep(epeHIINOHHOI
KapTHHE OT JBYX KOT'€PEHTHBIX HCTOY-
HUKOB [IpuMeps! KiacCH4ecKux
nHTep(depeHIMOHHbIX  cxeM Judpaxius
cBera JludppaknunonHas pemérka Y clioBue
HAOJIOZICHNS TJ1aB- HBIX MAaKCUMYMOB IIpU
naJieHu MOHO- XpOMAaTHYECKOI'0 CBeTa Ha
I paKIOH-HYO PEHIETKY
INonspu3anus ceera

OOBsicHEeHHE 0COOCHHOCTEH MPOTEKAHUS
ONTHUYECKUX SBICHUN: HHTEp(DEpEHIUH,
audpakuy, JUCIEPCUH, TTOTHOTO
BHYTPEHHETO OTPakKEHUS

OOBsicCHEeHHE OCHOBHBIX MPUHIUIIOB
JNEUCTBUSA TEXHUYECKUX YCTPONCTB

U TEXHOJOTHUYECKHUX ITPOLIECCOB, TAKUX KaK:
OYKH, JIyIIa, epUucKor, ¢oroanmna-par,
MHKPOCKOII, TPOSKIIMOHHBIN ammnapar,
MIPOCBETIJICHUE ONTHKH, BOJIO-KOHHAS
OIITHKA, TU(PAKINOHHAS PEeIIETKA
Pabora B rpymnmax npu o0CyXIeHHH
BOIIPOCOB MEXIIPEIMETHOTO XapaKTepa
(manpumep, 1o TeMe «CBETOBBIC SIBICHUSB
MIPUPOLEH»)
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Ilpooonocenue

TemaTu4ecKuii 0JI0K,
TeMa

OcHOBHOE
coJep:Kanue

OcHOBHbBIE BU/IBI 1eSITEJIbHOCTH
yuamuxcs

PA3EJI 6. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

(4w

Ocuosl CTO (4 u)

I'paHuLbl IPUMEHUMOCTHU KIACCUYECKON
mexaHuku IlocTynarsl cneruanbHON TeOpUU
OTHOCHUTEIbHOCTH [IpocTpaHcTBEHHO-
BpEeMEHHOH uHTEp- Ban [IpeobOpa3zoBaHus
Jlopenua YcnoBue NpuUYMHHOCTH
OTHOCHTENB- HOCTh OJTHOBPEMEHHOCTH
3ameIeHne BPEMEHU M COKpallleHUe
JUITMHBL DHEPrus U UMILYJIbC
PEIATUBUCTCKON YaCTUIIBI

CBs13b Macchl ¢ YHEpPrueil U UMITYJIbCOM
PEIISATUBHUCTCKOM YaCTUIbI DHEprus
MOKOs

IIpoBeneHne KOCBEHHBIX U3MEPEHUN
HMMITyJIbCa U SHEPIHH PEISTHBUCTCKHUX
gacTul (1o ¢oTtorpadusmMm TpeKkoB
3apsKEHHBIX 9aCTUI] B MATHUTHOM II0JIE)
AHanu3 U onvcaHue QU3MYECKUX SBICHUN C
HCIOIB30BaHUEM ITOCTYJIATOB CIIEIHATIbHON
TEOpPUH OTHOCHUTEIHHOCTH OOBsICHEHNE
OCHOBHBIX IPHHIUIIOB JeHCTBHS
TEXHUYECKHX YCTPOMCTB, TAaKUX KaK:
CIIyTHUKOBBIE IPUEMHUKH, YCKOPUTEIN
3apsIKEHHBIX YaCTHII

PA3JEJI 7. KBAHTOBASI ®U3UKA

(18 u)

KopmyckynsipHO-BOJTHOBOM
nmyanusm (10 )

PaBHOBeCHOE TETNIOBOE H3ITyYCHHE
(M3mydeHre abCOMIOTHO YEPHOTO Tela)
3akon cmemenusa Buna ['mmoresa

M Ilnanka o kBaHTax

DoToHBI DHEPrus U UMITYJIbC (HOTOHA

TIpoBeaeHHEe KOCBEHHBIX U3MEPEHUI,
HCCIICOBaHUs 3aBUCHMOCTEH MEXTY
(H3HUYEeCKUMHU BEIUYUHAMH IIPH U3Yy4de-
HHH siBIIeHHS (poTodddexra OOBsicHeHHE
OCHOBHBIX IMPUHIIAIIOB JEHCTBUS
TEXHUYECKUX YCTPONCTB, TAKHX KaK:
CIIEKTPOMET, (POTOAIEMEHT,
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®ortoadppext Onbitel A I CroneToBa
3akonbl porodddexra YpaBHeHHE
Ditnireiina mist poroapdexra «Kpac-
Hasi TpaHuay ¢potodddexra

JlaBieHne cBera (B YaCTHOCTH, JIaBICHHE
cBeTa Ha abCOJIIOTHO MOTJIONMIAIONIYIO

1 aOCOJIIOTHO OTPAXKAIOILYIO TIOBEPX-
HOCTh) OmbiTel [T H JleGenera BoaHoBBIC
cBoiicTBa yactull Bomssl ne bpoiins
Jnuna BonHel ne bpoiins u paszmepsl
00J1aCcTH JIOKATN3aluH IBIXKYIIeHCS
yacTHibl Kopiryckyisip-HO-BOITHOBOI
nyanu3Mm Judpaxius >eKTpoHOB Ha
kpuctauiax Cnenudurka n3mepeHuii B
Mukpomupe COOTHOIICHUS
HeonpenenéHHocrell I'elizenbepra

(oTogaTUNK, TYHHETBHBIH MUKPOCKOTI,
conHeuHas OaTapesi, cBeToauo Pemenne
pacuéTHBIX 3a/1au C SBHO 3aJlaHHON U
HESIBHO 3alaHHOU (U3UUe- CKOM MOICIbIO
C HCIOIB30BAHUEM OCHOBHBIX 3aKOHOB U
dhopmyn o Teme

«KBaHTOBBIE SIBICHUS

Pemmenne xadecTBEHHBIX 3aaad, TpeOyro-
IIUX NPUMEHEHUs 3HaHUH 110 Teme
«KBaHTOBBIE ABICHUS»

Omnpenenenue ycaoBUH NPUMEHHMOCTH
KBaHTOBOW MOJIENH CBETa

AHanu3 KBaHTOBBIX NPOLECCOB C HCIONb-
30BaHHEM YpaBHEHUs DUHINTEWHA IS
oToaddexra, mpuHIIUIA COOTHOMICHUN
HeonpenenéHHoctu ['eiizendepra.
Hcnons3oBanue | T-rexHomornii mpu padote ¢
JIOTIOJTHUTEIIEHBIMHA UCTOYHHKA-MHI
HHGOPMAINH 110 TeMe, UX KPUTHIe- CKAN
aHaJIN3 ¥ OIEHKA JOCTOBEPHOCTH

®usuka atoma(4

4)

OnbITEl N0 UCCIEIOBAHUIO CTPOCHUS
aroma [lnanerapHas Monens aroma
Pezepdopaa

IToctynatel bopa M3ny4yenue u norio-
nieHre (GOTOHOB MPHU MEPEXO/IE aTOMa
C OJHOTO YPOBHS HEPTUU Ha APYrou
Buner ciektpoB CrnekTp ypoBHei
9Hepruu atoma Bopopoxaa CIoHTaHHOE
U BBIHYXXKJCHHOE U3JIyde-HHE CBETa
Jlazep

Habmonenne mMHeHvYaTbIX CIEKTPOB
OObsicCHEeHNEe OCHOBHBIX NPHHITUIIOB
JIeVCTBUSI TEXHUYECKUX YCTPOMCTB, TAKUX
KaK: CIIEKTPOCKOII, Jia3ep, KBAaHTOBBIN
KOMIIBIOTEP

OrnpezeneHye yciaoBUil NPUMEHUMOCTH
Monenu atoma Pesepdopra

AHanu3 KBaHTOBBIX IPOIIECCOB HA OCHOBE
MIEPBOTO M BTOPOTO MOCTynaToB bopa




(44

Ilpooonocenue

TemaTu4ecKuii 0JI0K,
TemMa

OcHoOBHOE
coJep:Kanue

OcHOBHbBIE BU/IBI 1eSITEJIbHOCTH
yuamuxcs

duznKa AaTOMHOTO SI/Ipa U
JJIEMEHTAPHBIX YacTHil(4

4)

Hyxnonnast monens snpa I'eiizenbepra—
HBanenko 3apsn siapa MaccoBoe 4uciio
sapa M3oromnsl

PagnoaktuBHOCTE Asb(da-pacman  Iiek-
TPOHHBIA W TIO3UTPOHHBEIN Oera-pacmaj
I"'amma-uznyuenue

3aKoH paZMOAaKTHBHOTO pacnana Pamgwo-
aKTHUBHBIE M30TOMNEI B pupoae CaoiicTBa
HOHU3UPYIOLIETo u3nyueHus Bnusaaue
PanuOaKTUBHOCTH Ha JKUBbIE OPTraHU3MBbI
EctectBenHsIi (hoH n3myueHust JJo3ume-Tpust
DHeprus CBsI3U HyKIIOHOB B siipe SlnepHble
cunbl Jleext mMacchl siapa S nepHeie
peakuuu JleneHue u cuHTes3 siaep SnepHeie
peakTopsl [IpoGiieMsl ynpaBisieMoro
TEPMOSZIEPHOTO CHHTE3aDKOJOTHYECKHE
aCIEeKThl Pa3BUTHS SICPHON SHEPIreTUKH
Meroasl perucTpali U UCCIeJ0BaHUSL
JJ€MEHTapHbIX 4YacTull PyHIaMeHTaIbHbIE
B3auMojieiicTBUsI bapuoHbI, ME30HBI U
nenrroHsbl [Ipencras-nenue o CtaHOapTHON
MOJEIIH

KBapk-rimtoonHas mozens anponos dusuka
3a npeaenamMu CTaHgapTHOWMOENN
Témnas matepust U TEMHasI3HEPT U
EnuHCcTBO (pr3mueckoil KapTHHBI MHpa

IIpoBenenue u3MepeHuil paguoakTUBHO-TO
(oHa C HCHOIB30BAHMEM J03UMETpa U
HCCIIEJOBAHNE TPEKOB YaCTHII (110 TOTOBBIM
¢dhoTorpadusam)

OOBsiICHEHHE OCHOBHBIX MPUHIIUIIOB
JIEUCTBUS TEXHUYECKUX YCTPOMCTB

U TEXHOJIOTHYECKUX IPOIIECCOB, TAKUX KaK:
JI03UMETp, Kamepa Bunbcona, sinepHbIid
peakTop, TEPMOSIACPHBIA pEakTop, aTOMHast
O0om0a, MarHUTHO-pe-30HaHCHAS
ToMorpadus

OmnpeneneHue yciaOoBHH NMPUMEHHMOCTH
MOJIENM aTOMHOTO s/pa

AHanu3 ¥ ONMCcaHMe JIEPHBIX PEaKInic
WCIOJIb30BaHNEM ITOHITHH MaccoBOE

YUCIIO M 3apsif sipa, SHEprHsl CBsI3U s7pa,
3aKOHOB COXpPaHEHHMs 3apsijia, MaCCOBOTO
YUCIIa ¥ SHEPTHH B SIEPHBIX PEaKLUsX,
3aKOHa PAJMOAKTHBHOTO pacraga AHalu3 U
OIIGHKA BIJIMSIHUSI PAJIMOAKTHB- HOCTH Ha
JKUBBIE OPT'aHHU3MBI, a TAKXKe MMOCIeACTBAN
pa3BUTHS SJICPHON dHEPre- TUKH C O3ULIMMA
9KOJIOTMYECKOi 6e3- 0macHOCTH;
IIpeCTaBICHUN O pallMOHAIb-HOM
MPHUPOJIOTIONIE30BaHUH (B IpoOIECcCe
TIOATOTOBKHU COOOIICHHUH, BBITTOTHEHHS
TPYTIIOBBIX IIPOEKTOB)
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PA3JEJI 8. DJIEMEHTBI ACTPOHOMHUHM U ACTPO®U3UKHU (9 u)

OnemeHTs! acTpodusuku (9 u)

Oransl pa3Butus acrpouomuu Ipu-
KJIaJIHO€ U MUPOBO33pPEHUECKOE 3Haue- HUE
actpoHoMuu IIpuMEHUMOCTH 3aKOHOB
¢u3uKY A1 00BSCHEHHS IPUPOIBI
KOCMHYECKHX 00BEKTOB MeTobl
aCTPOHOMHUYECKUX HUCCIIEI0Ba-HUHI
CoBpeMeHHbIE ONTHYECKHUE TEJIECKOIIHI,
PaAMOTENECKOIIbI, BHEAT- MOC(hepHas
aCTPOHOMHUS

Bun 3Bé3nnoro Heba Co3Be3nus, sipKue
3BE3/1bl, IUIAHETHI, UX BUJUMOE JBIKE-
HUE

CosHeuHas cuctemMa

Conaue ConHedHas: aKTUBHOCTH VICTOYHUK
sHeprun ConHIa u 3BE31 3BE3NBL, HX
OCHOBHBIE XapaKTepHucTuku JnarpamMmma
«CIIEKTPaJIbHBINA KJ1acc

— CBETHMOCTE» 3BE3IbI IITaBHOK
110CJIeI0BaTeIbHOCTH 3aBUCUMOCTD
«Macca — CBETUMOCTb» AJIs 3BE3]] II1aBHOM
NocJIeI0BaTeNbHOCTU BHY- TpeHHee
cTpoeHue 38&31 COBpEeMEHHbIE
NPEACTABJICHUS O MIPOUCXOXKJIECHUU U
sBororuu CoJHIA U 3BE31 OTambl KU3HU
3BE3]1

Mneunsiif [1yte — Hama I"anakTuka
ITonoxeunue u nmxenue CoaHIA B
I"'anaktuke Tunel ragakTuk Paguora-
JIAKTUKU U KBa3apbl YEpHBIE ABIPHI B
siApax rajakTHUK

VYuyacTue B IUCKYCCHM O POJIM aCTPOHO-
MMM B COBPEMEHHOM KapTUHE MUpA,

B NIPAKTUYECKOH NEATEIBbHOCTH YelIOBEKaAHU
JlalbHEHIIeM Hay4YHO-TEXHUYECKOM Pa3BUTHU
TToaroroBka cooOIEHNH 0 METOIAX
MOJIy4EHHUs] HAyYHbIX aCTPOHOMUYECKUX
3HAHUM, OTKPBITUAX B COBPEMEHHOM
ACTPOHOMHH

IIpuMmeHeHne 0CHOBOMOIATAIOIITIX
ACTPOHOMHYECKHX MOHATHUI, 3aKOHOBU
TeopHil 11 aHanu3a U 00BSICHEHHS
(hU3HIECKUX MPOIECCOB, MPOUCXOISIINX

B 3BE3/1aX, B 3BE3JHBIX CUCTEMAax, B MEXKra-
JIAKTUYECKOH cpesie, ABMKEHHS HEOSCHBIX
TeJ, dBOIIOLUU 3BE3] U Beenennoit
IIpoBenenue HabmroneHuit 3B€31HOrO Heba
HEBOOPYKEHHBIM IJIa30M C HCIOJIb-
30BaHHEM KOMIIBIOTEPHBIX MPHIOKEHUH 11
OTIpE/ICIICHHS TTOJIOKEHUS HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOB- HBIC
co3Be3aust CeBepHOro Mosrymapus

U SIpKue 3BE31bI

IIpoBenenne HaOMIOOEHUH B TEIECKON
Jlynbl, maHeT, TyMaHHOCTEH U 3BE3M-
HBIX CKOTUIEHUH
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ewwed.lodu sehoged

OkoHuaHue

TemaTu4ecKuii 0JI0K,
TemMa

OcHoOBHOE
coJep:Kanue

OcHOBHbBIE BU/IBI 1eSITEJIbHOCTH
yuamuxcs

Bcenennas Pacmupenue Beenennoit
3axoH Xa06ia Pa3beranue rarakTuk
Teopusa bonsmioro B3peiBa PenukroBoe
HU3IIy4eHHUE

Macmrabnast ctpykTypa Beenennoit
MeraranakTuka

Hepeménnsie npobieMbl acTpOHOMHUH

OUIHYECKU MMPAKTHKYM (12 u)

Du3uvecKuil NPAKTHKYM
(12 u)

Cnoco0bl n3MepeHns GU3NIECKUX BETUIHH
C UCIOIB30BaHUEM AHATOTOBBIXH HU(POBBIX
HU3MEPHUTEIbHBIX NMPHOOPOB U
KOMIBIOTEPHBIX JATYHKOBBIX CHCTEM
AOGCOTIOTHBIE U OTHOCHTENIBHBIE MTOTpel-
HOCTH U3MEPEHHH (PU3NYECKHX BEIH- YUH
OueHka rpaHul norpemHocTeii [Iposenenne
KOCBEHHBIX U3MEPEHUH, UCCIIeJOBaHUI
3aBUCHMOCTEH (u3Hde- CKUX BEITHIHH,
MPOBEPKa NPEJIOKEH- HBIX TUTIOTE3 (BBIOOP
13 paboT, OMHCAH- HBIX B TEMAaTHIECKNX
pasznenax «Y4eHH-4eCKU 3KCIEePUMEHT,
nabopaTopHble pabOTHI, MPAKTUKYM))

IIpoBenenne KOCBEHHBIX U3MEPEHUI
¢uznueckux BennunH Hanpumep: nepuona
CBOOOIHBIX KOIeOAHUH HUTSTHOTOHN
MIPYXUHHOTO MAassTHUKOB, ITOKA3aTeIIs
MIPEeIOMIICHHS CTeKJIa, (POKyCHOTO paccTo-
STHUSI PACCEUBAIOIIEH JTMH3BI, JUTHHBI
CBETOBOI BOJIHBI, NMOCTOSSHHOW Punbepra m T
II

IIpoBenenue uccienoBaHui 3aBUCUMOCTEN
¢uznuecknx BenmunH Hanprmep:
3aBHCHMOCTH CHJIBI AMITepa OT CHUTBI TOKa;
3aBucuMoctu DJIC caMOMHAYKIIUU OT
CKOPOCTH U3MCHCHHUS CHUJIbI TOKA B LICTIN,
3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOAUOM OT
HaTMPSDKEHHS; 3aBUCUMOCTH (POKYCHOTO
PaCCTOAHMA JIMH3bI OT BEUICCTBA U T IT
IIpoBeneHHE ONBITOB IO IPOBEPKE
Npe1I0XKEeHHbIX runore3 Hanpumep, npu
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U3yYCHUU HHTEP(EPEHILUH JIa3EPHOTO
W3IIy4YeHHS], N3yYeHNU TH(DPaKIIMOHHOTO
CIEKTpa, WU3YYCHNH IIOTIIOIICHNsT OeTa-4a-
CTHIl QJIFOMUHUEM U T II

Cobmoenne npaBui 6€30IacHOTO Tpyda
IIPY TIPOBEJICHUH IPAaKTHKyMa

OBOBIIAIOLIEE ITOBTOPEHUE

6w

CucremaTu3zanus U 00oOIIeHNE
MPEeIMETHOTO COJepKa- HUS U
OIIBITA JEATEIBHOCTH,
MPUOOPETEHHOTO MPU U3YyICHUHU
Kypca ¢uszukn 10—11 kiraccoB

O0o0mIeHne U cucTeMaTru3amus coaep-
JKaHUS pa3fenoB Kypca «MexaHuKa,
«MonexkymnsipHas pu3nKa 1 TepMOIUHA-
MHUKay, «IJIEeKTpoauHaMuKay», «Komneba-
HUSI ¥ BOITHBDY, «OCHOBBHI CIIeIHaIbHO
TEOpUHU OTHOCUTENBbHOCTIY, «KBaHTOBas
usukay», «DIEMEHTH aCTPOHOMHHU U
acTpohU3UKK

Posb ¢pu3HKK ¥ aCTPOHOMHH B 9KOHOMU-
YECKOM, TEXHOJIOTHUECKOMN, COITMaTbHON 1
STHYECKOi cepax AesTeTbHOCTH
YeJIoBeKa; POJIb U MECTO (PU3HKU

1 aCTPOHOMHH B COBPEMEHHOH Hay4yHOU
KapTHHE MHpa; 3HaYCHHE OINHCATeNb- HOM,
CUCTEMaTH3HUPYIOIICH, OOBSICHHU- TEIbHON
U IPOTHOCTHYECKON (YHKIMH HU3HIeCcKOn
TEOpHUU; PONb (HU3NIECKOUTEOPHH B
(bopmupoBaHuM TpenCTaBIe- HAM O
(usnueckoii kapTUHE MUpPa, MECTO
(usnueckoii kKapTHHBI MUpa

B 00II[EM PsIIy COBPEMEHHBIX SCTECTBEH-
HO-HAyYHBIX TPEACTABICHUN O NMpHUpOIe

Hanucanue scce 0 ponu GU3NKHU B pa3-
JIUYHBIX c(epax AesTeIbHOCTH YeIOBeKa
BrinonHeHne yueOHbIX 3aJaHui HHTe-
IPUPOBAHHOIO XapaKTepa, IeMOHCTPHUPY-
IOIINX OCBOEHNE OCHOBHBIX HOHSTHH,
(hr3uyecKuX BEIMYNH U 3aKOHOB Kypca
¢m3uxn 10—11 xnacco

Pemenne kauyecTBEHHBIX 3a7ad, B TOMYHUCIIE
HHTETPUPOBAHHOTO M MEXIIPEA-METHOTO
Xapaxrepa

Perenne pacuéTHBIX 3a7a4 C SIBHO 3aJaHHOM
1 HESBHO 3aJJaHHOW (u3MyYe- CKOW MOJIEINBIO,
TpeOyIOINX NPUMEHe- HUS 3HaHUM U3
Pa3HbBIX Pa3JeloB IIKOJIb-HOTO Kypca
¢bu3uky, a TaKke MHTErpa- UK 3HAHUU W3
JPYTUX MPEJMETOB €CTeCTBEHHO-HAYYHOTO
LUKJIa

PaboTa B rpyIme o BBIIOJHEHHIO
MIPOEKTHBIX padoT

Peseps (5 u)
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