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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHoOro npeamera «dusnkay, npenHazHaueHHas JJs U3y4SHHUs HAa YPOBHE
cpenHero obmiero oOpazoBanus Ha mapamiensx 10-11-x kmaccos, cocraBieHa ¢ yuérom Konnenuuu
npenonaBanus ydeOHoro mnpeamera «®Pusumka» B 00pa30BaTENbHBIX OpraHu3anusx Poccuiickoit
®denepaniv Ha OCHOBE CJIEYIOIIUX HOPMATUBHBIX aKTOB U JIOKYMEHTOB:

- ®@epepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0OO6 o6pa3oBanun B Poccuiickoit
denepanuny;

- @enepanbHOTO TOCYAApCTBEHHOTO 00pa30BaTENbHOTO CTAaHJApTa CpPEJHEro  OoO0IIero
o0OpasoBaHus, YTBEPKAEHHBIM NMpUKa3zoM MuHucrepcTBa npocpemierus PO ot 17.05.2012 Ne 413;

- denepanbHO 00pa30BaTEIBHON MPOTPAMMON CPEHET0 OOIMIeT0 00pa30BaHUs, YTBEPKIAEHHON
npukazoMm Munucrepcra npocseiienus PO ot 18.05.2023 Ne 371;

- Ilonoxenuss o ¢Gopmax, MEPUOAUYHOCTH, TOPSJKE TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U
MIPOMEXKYTOUYHOH aTTecTanuu odyvaronuxcs B MbOY rumuazus Ne 1;

- [lonoxenust 0 BHyTpeHHEHN CUCTEME OLICHKU KauecTBa oOpa3oBanusi B MBOY rumnazust Ne 1.

PabGouas mnporpamma ydeGHoro mnpeamera «®Pusuka» paspaboraHa ¢ yué€rom paboueit
mporpaMMbl  BocriuTaHus. CBs3p pabouell mporpamMmbl C MPOTPAaMMON BOCIUTAHUS OTPaKEHA B
nyHkTe «Bocnutanue oOyuaromuxcs cpeAcTBamu ydeOHOro mpenmeray pasaena «lloscHurenbHas
3aMMcKa» 1 OCYLIECTBIISIETCS B IPOLIECCE JOCTHXKEHUSI ITITAHUPYEMbIX JIMYHOCTHBIX PE3YJIbTaTOB.

[Iporpamma 1o ¢usuke omnpeaenseT o0sA3aTeTbHOE MPEAMETHOE COJEp:KaHUe, YCTaHABIMBACT
PEKOMEHAYEMYIO IIOCIEAO0BATENbHOCTh M3YYEHMSI TEM M Pa3/eioB Y4YEOHOro IMpeaMera ¢ y4ETOM
MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKM Y4eOHOro IMpolecca, BO3PACTHBIX
ocobOeHHocTel oOyuaromuxcs. [Iporpamma no ¢usuke ga€T mpencTaBieHUe O ENSIX, COJEpKaHUH,
o0mieil crpaterun 00y4eHusl, BOCIUTAHUS UPA3BUTHsI 00YUaAIOIIUXCS CPECTBAMHU Yy4eOHOTO IpeaMeTa
«®Pu3nKa» Ha yriyO0JIEHHOM YPOBHE.

Wzyuenne kypca GU3MKM yIUIyONEHHOTO YpPOBHSI TO3BOJISIET  PEaqu30BaTh  3aJaud
npoecCHOHANBbHOM OpUEHTAllMM, HANpaBICHO HA CO3/IaHUE YCJIOBUM JUISl MPOSBIEHUS CBOMX
MHTEJJIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH KaXIbIM O0YyUYaroIUMCs, KOTOpbIe HEOOXOIUMBI st
IPOJODKEHHUsT OOpa3oBaHMsI B OpraHu3alMsIX NPOPEcCHOHAIHBOIO O0pa30BaHUS MO Pa3IUYHBIM
(bU3UKO-TEXHUYECKUM U HHKEHEPHBIM CHEIHAIbHOCTSIM.

B nporpamme no ¢uzuke onpenensorcs miIaHupyeMble pe3ysibTaThl OCBOEHUSIKYpca GU3UKH Ha
YpOBHE cpeaHero oOmiero o0Opa3oBaHUSA: JIMYHOCTHBIE, MeTalpeIMeTHble, MpeIMeTHble (Ha
yrayonéHHOM  ypoBHE). HayuHO-MeToMO0NMOrHYecKoi OCHOBOM it pa3paboTKu TpeOOBaHHWM K
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEMETHBIM pe3yJbTaTaM 00YYarOIINXCsl, OCBOMBIIUX MPOrPAMMY
1o (pU3MKe Ha ypOBHE CpeAHEro obero oOpa3oBaHus Ha YriayOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-
JeSITeIbHOCTHBIN TOIXO/.

[IporpamMma o gu3uKe BKIIOYACT: IIAHUPYEMbIE PE3YIbTaThl OCBOECHUS Kypca (U3UKH Ha YIITyOIEHHOM
YpOBHE, B TOM YHCJIE IPEIMETHBIE PE3YyIbTaThl IO rojlaM 00Yy4eHHUs; coAepkKaHHe Yy4eOHOro mpeamera
«Du3nKay 1Mo rojgaM o0y4eHHUS; TeMaTHIECKOE TUTAHUPOBAHUE 10 Toj1aM 00yUeHUsI.

®dusnka Kak Hayka O Hambojee OOmMMX 3aKOHAX IMPHUPOJIBI, BBICTYMAs B KauecTBE YYEOHOTO
mpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HaHUN 00 OKpyKaloleM MHpE.
[[IxompHBIA Kypc (U3UKH — CHCTEMOOOPA3YIOIIHH ISl €CTECTBEHHHAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJIbKY (pH3MUecKre 3aKOHBI JIe)KaT B OCHOBE TMPOIIECCOB M SBICHUH, HM3y4aeMbIX XUMUEH,
Oouonorueit, ¢uzndeckol reorpaduer U actpoHomuei. lcronp3oBaHWE W aKTUBHOE TPUMEHEHHUE
bu3MYECKUX 3HAHUI OMPEAETUIIO XapakTep U OYpHOe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOEGHMUS KOCMOCA, I[IOJIYYEHHUS HOBBIX MAaTepUasoB C 3aJaHHBIMU
cBoiicTBamu. M3ydeHue (pU3MKU BHOCUT OCHOBHOW BKJIaJA B (OPMUPOBAHHE €CTECTBEHHOHAYUHOM
KapTUHBl MHUpa oOydJaromierocs, B (OPMHPOBAHHE YMEHHUM MPUMEHSITh HAYYHBIH METO TTO3HAHUS
MIPY BBITIOJTHEHUU UMH YI€OHBIX UCCIIEOBAHUA.

B ocHOBY Kkypca (u3NKKM Ha ypOBHE CpEIHEro OOIIero O0Opa30BaHUs TOJOXKEH psIi HIEH,
KOTOpPbIE€ MOKHO paccMaTpUBaTh KaK MPHUHIIUIIBI €0 TOCTPOEHUS.

Hoes yerocmnocmu. B cOOTBETCTBUU € HEU KypPC SIBJIECTCS JIOTHYECKH 3aBEPIIEHHBIM, OH COJIEPIKUT
MaTepuan M3 BCEX pa3/ieNoB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, TaK U COBPEMEHHOM
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bu3UKH.

Hoesn zenmepanuszayuu. B cooTBeTCTBMM ¢ HEW MaTepuan Kypca (U3MKH OOBEAMHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce siBisiercs (GOpMHUpPOBaHHME NPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTE€PUH, BEIIECTBE U TOJIE.

Hoesa cymanumapuzayuu. EE peannszaunus npeamnosnaracT HUCHOJIb30BAHHE TI'yMaHHTApHOI'O
noTeHuana (pU3NYEeCKOM HayKH, OCMBICIEHHUE CBSA3M pa3BUTHS (U3UKU C pa3BUTHEM OOLIeCcTBa, a
TaKXKe ¢ MHPOBO33PEHUYECKUMH, HDABCTBEHHBIMU U SKOJIOTHYECKHUMHU MTPOOIeMaMHu.

Hoea npuknaonoii nanpasnennocmu. Kypc ¢usuku yrioyOia€HHOrO ypoOBHS  mpejrosaraet
3HAKOMCTBO C HIMPOKHM KPYIOM TEXHHYECKUX W TEXHOJIOTMYECKHX MPUIOKEHUN M3Y4EeHHBIX TEOPHM
u 3akoHOB. Ilpu 3TOoM paccmarpuBaroTCs Ha ypOBHE OOIIMX HPEJCTABICHUH M COBPEMEHHBIE
TEXHUYECKHUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea rkonozusayuu peann3yeTcs MOCPEICTBOM BBEICHHS 3JIEMEHTOB COJACPXKAHMUSA, MOCBAIIEHHBIX
HKOJIOTUYECKUM  Tpo0ieMaM  COBPEMEHHOCTH,  KOTOPBIE  CBSI3aHBI C PA3BUTHEM TEXHHKH U
TEXHOJIOTUH, a Takke 00CYXIE€HUs IPOOJIEM PallMOHAIBHOIO IPUPOOIOIb30BaHUS U 3KOJIOIMYECKON
0€30MacHOCTH.

OcBoeHune coaep)kaHusl NPOrpaMMbl MO (U3MKE JOJDKHO OBITh IOCTPOEHO HA MPUHIMIIAX
CHCTEMHO-ICATEIBHOCTHOTO moaxona. s ¢usukum peanmzamus 3TUX TPUHIMIIOB Oa3WpyeTcs: Ha
UCIIOJIb30BAaHUM CAMOCTOSITENILHOTO SKCIIEPUMEHTA KaK MMOCTOSIHHO JAEWCTBYIOLIEro akTopa yu4eOHOro
npouecca. s yrayOn€HHOro ypoBHS — 3TO CHUCTEMa CaMOCTOSITENIBHOTO — YYEHHUYECKOTO
9KCHEPUMEHTA, BKIIIOYAIOLIETr0 (POHTAIbHBIC YIEHUYECKHE ONBIThI IIPU U3YYEHUU HOBOTO MaTepHaa,
nabopaTopHble paboThl M PabOThl TpakTUkyma. [Ipu 3TOM BO3MOXHBI [Ba croco0a peaanu3aiuu
dbusznyeckoro mpakTukymMa. B mepBoM ciydae MpakTUKyM TmpoBoautcs nu6o B konue 10 u 11
KJIACCOB, JIM0O IOCJIE IEPBOTO U BTOPOIO MOJYTroAUi B KaKJJOM U3 3TUX KilaccoB.Bropoil criocod — 3to
UHTerpanus paboT NpakTUKyMa B CUCTEMY JaOOpaTOPHBIX PabOT, KOTOpbIE MPOBOJATCS B IpoOLEcce
u3ydeHus pasnena (temsl). Ilpu sTom mox paboramMu mpakTHKyMa IIOHUMAETCSl CaMOCTOSITENIbHOE
UCCIICIOBAaHME,  KOTOpPO€  IPOBOJAUTCS IO PYKOBOJCTBY CBEPHYTOro, 00O0OIIEHHOro BHIa 0O€3
MOIIArOBOM MHCTPYKIIUH.

B mporpamme mo ¢usuke cucreMa y4E€HHMUECKOro 3KCIIEPHUMEHTa, JIAOOpaTOpHBIX paboT H
NpaKkTUKyMa TPEJCTaBlIeHa €IWHBIM TMepeYHeM. BhIOOp TeMaTWKW Ui ATHX BUIOB YUYEHHYECKHX
NPAaKTUYECKUX paboT OCYIIECTBISIETCS Y4YaCTHHKaMU OOpa30BaTEeNBHOIO Ipolecca HCXOAs U3
OCOOEHHOCTEHl TMOYpOYHOro IJIAHUPOBAaHUS M OCHalleHus KabuHera ¢usuku. Ilpm 3TOM
o0ecreunBaeTcst OBJIaIeHue 00YyJalOUIMMHUCA YMEHUSAMH POBOAUTE MPSAMbIE M KOCBEHHBIE U3MEPEHMS,
UCCIIC/IOBAaHHUST 3aBHCUMOCTEH (PU3MUYECKMX BEIMYMH U TIOCTAHOBKY OIBITOB IO IPOBEPKE
NPEUIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHUE yAEsSeTCs PEIICHUIO PACUETHBIX M KA4eCTBEHHBIX 3anad. [Ipu aTom aist
pacy€THBIX 3374 IPUOPUTETOM SBIISIIOTCA 33J]auu C SBHO 3a/laHHON M HESBHO 3a/laHHOM (hrU3nyecKoi
MO/IEIBIO, TTO3BOJISIONINE TPUMEHSTh U3yUSHHBIE 3aKOHBIN 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3ziesa
Kypca, Tak ¥ MHTEIpUpysl IPUMEHEHNE 3HaHUM 13 pa3HbIX pa3/enos. /s KauecTBEHHBIX 3a1a4
IPUOPUTETOM SIBIISTIOTCS 33/IaHUsTHA  OOBSICHEHUE/TIPEICKa3aHne TPOTEKaHHsT (HU3NIECKUX
SBJICHUA M MPOLECCOBB OKpYXKAIOIIEH KU3HU, TpeOyromue Bpioopa (pru3nueckoi Moaenu ams
CUTYallMU PAKTUKO-OPUEHTUPOBAHHOTO XapakTepa. B coorBercTBuM ¢ TpeboBanusmMu GPI'OC COO k
MaTepHaIbHO-TEXHUUECKOMYOOECTIE€UeHNIO0 YUeOHOTO0 mpoliecca Kype (GU3NKH yriyOnEHHOTO YPOBHS
Ha YpOBHECPEIHEro 00MIero 00pa3oBaHus JODKEH U3YJaThCs B YCIOBUAX MPEIMETHOTO KabnHeTa. B
KabuHere (pU3MKH JOIDKHO OBITH HEoOXoaumoe jgabopaTopHOE 000pYIOBaHMEIS BBITOTHEHUS
yKa3aHHBIX B IMpOrpamMMme 10 (QHU3UKE YUYEHHYECKUX OIBITOB,JIA00PATOPHBIX PadOT U paboT
PaKTUKYMa, a TAKKe IEMOHCTpAIlMOHHOE 000py10BaHue. [[eMOHCTpalimoHHOEe 000py/J0BaHUE
(dbopmupyeTcsi B COOTBETCTBHH C IIPUHIIMIIOM MUHUMAILHOW JTOCTaTOYHOCTH M OOECIIeYHBAET
MIOCTAaHOBKY TE€PEYUCICHHBIXB MpOTrpaMMe MO (HU3UKE KITIOUEBBIX JIEMOHCTpAIMi uis
WCCIICIOBAaHHS M3YYaeMbIX SIBIICHUH U MPOIIECCOB, IMITMPHUYECKUX U (PyHIaMEHTaIbHBIX 3aKOHOB, X
TEXHUYECKUX PUMEHEHUH.

JlaboparopHoe 00OpydOBaHME AJIsi YYEHHUUECKHUX MpaKTU4YecKuX paldoT popmupyercs B BHE
TEMaTUYECKUX KOMIUIEKTOB U 00eCIeunBaeTcs B pacuéTe OJJHOr0 KOMILJIEKTa Ha ABYX OOYyYarOIIUXCS.
TemaTnueckue KOMILIEKTHI Ja00paTOPHOTO 000PYAOBaHHS TOJIKHBI OBITh TOCTPOSHBI HA KOMIIEKCHOM
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UCMOJIb30BAaHUU AHAJIOTOBBIX MU LUQPOBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTENIBHBIX
CHCTEM B BHJIE IIU(PPOBBIX JTa00OpATOPUL.

OCHOBHBIMU LEJIAIMU U3y4YeHMs] (QU3MKU B oO0IIeM oOpa3oBaHUM SIBISAIOTCA: (popMUpOBaHUE
MHTEpECa U CTPEMJICHHS OOYYAIOUIMXCS K HAYYHOMY H3yYCHHIO

® [IPUPOJBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE NIPEICTABICHUNA O HAYYHOM METOJI€ MO3HAHU U (POPMUPOBAHUEHCCIIEI0BATENBCKOIO
OTHOUIEHUSI K OKPY’KaIOLIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK Pe3yJIbTaTa U3y4YE€HUSI OCHOB CTPOCHMSI MaTepUU
U QyHAAMEHTAJIbHBIX 3aKOHOB (DU3HKH;

e (dopMupoBaHHE YMEHHH OOBSACHATH SBJICHUS C HCHOJIB30BAHWEM (U3NYECKUX 3HAHUH H
HAyYHBIX JI0Ka3aTEJIbCTB;

e (opMupoBaHHE NPEACTABICHUN O POJIM (PU3UKU JUIsL Pa3BUTHs JPYTUX €CTECTBEHHBIX HayK,
TE€XHUKU U TEXHOJIOTUH;

® pa3BUTHE NPEACTABICHUN O BO3MOXHBIX cepax Oyaymeit nmpodeccHoHanbHO| 1esITeTbHOCTH,
CBSI3aHHBIX C (PU3UKOM, TOArOTOBKA K JabHEHIIEMY OOYYESHHUIO B TOM HAIIPABIICHHUH.

JocTtiwkenne s3Tux Leied obOecneuyuBaeTcs pelIeHHEM CIEAYIOLUIMX 3ajad B Ipolecce
M3y4deHUs Kypca (U3HKK Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHuUs:

e [puoOpeTeHue CUCTEMbl 3HaHUHN 00 00IUX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX,
BKJIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (U3HUKY, 3JEKTPOJMHAMMKY, KBAaHTOBYIO (DU3HUKY U
AIIEMEHTHI aCTPOPU3UKH;

e (opMupoBaHME YMEHUH NPUMEHSATb TEOPETHUUECKUE 3HAHUS A OOBSCHEHUS (U3NUYECKUX
ABJICHUM B HpUpOAEe U Ui NPUHATHA [PAKTUYECKUX  PELICHUI B MOBCEIHEBHOU
KHU3HH,

® OCBOGHHE CIIOCOOOB DPEUICHHS PA3IUYHBIX 334 C SBHO 3aJaHHON (PU3MUYECKOW MOJIEINBIO,
3aa4, MOJAPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/aHhe (QU3MYECKOW MOJENH, aJeKBaTHOU
YCIIOBHSM 33J]auy, B TOM YHCJIE 3aJjau MHKEHEPHOTO XapaKTepa;

e [OHUMMaHWEe (U3MYECKUX OCHOB W NPUHLUIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPENy;

® OBJIQJICHHE METOJaMHM CAaMOCTOSITEIbHOIO IUIAHMPOBAHUS U TPOBENCHHUS (U3NUECKUX
HKCIEPUMEHTOB, aHalU3a M HMHTEpHpeTanuud HH(OPMAIMH, OIpPEIesIeHUs] JOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yibTaTa;

® CO3JaHME YCIOBMM JJIs DPa3BUTUS YMEHHMH NPOEKTHO-HUCCIIENIOBATENbCKOM, TBOPYECKOM
JESTEIILHOCTH;

e pa3BuUTHE WMHTEepeca K cdepaM MNpoPecCHOHATHHOM NESITEIbHOCTH, CBA3aHHOMC (PU3HUKOMA.

B cootBerctBumn ¢ tpedoBanusiMu ®I'OC COO yriyOn€HHBIM ypOoBEHb M3Yy4eHHUs y4eOHOIo

npeamera «®Pu3nka» Ha ypOBHE CpenHero oOIiiero oOpa3oBaHUs BbIOMpaeTcss 00ydarolUMHCA,
IUTAHUPYIOIMMU TPOJOHKEHHE 00pa30BaHus MO CIIEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPO(UIIS.
OO011ee yKcIo 4YacoB, pEKOMEHIOBAHHBIX JUIS U3ydeHUs! GU3UKH (YriiyOaeHHbIH ypoBeHb) — 340 yacos:
B 10 xiracce — 170 gacos (5 yacoB B Heaenio), B 11 kmacce — 170 gacos (5 yacoB B Heaelo).
[Ipennaraemslif B mporpaMme mo (Gpu3MKe nepevyeHb Jad0opaTOpHbIX M MPAKTHYECKUX paboT SBISIETCS
PEKOMEHI0BaHHBIM, YUYHUTENb JIeJaeT BbIOOp MpPOBEACHUS J1a00paTOPHBIX pabOT U OMBITOB C yYETOM
WH/IMBUIYaJIbHBIX 0COOEHHOCTEH 00yUaromuxcs.

B nporpamme mno ¢usuke KaxkIOoro Kiacca Tpeularaercs pe3epB BpPEMEHH, OTBOJAMMBIN Ha
BapUaTHUBHYI0  YacTh  HPOTpaMMbl,  COJAEpXKaHME  KOTOpOoH  (opMHpyeTcss  ydacTHUKaMHU
obpasoBarenbHOro mporecca. Jrobas pabodas mporpamMma JIOJDKHA TOJHOCTHIO BKITIOYATh B CEOst
coJiepKaHue TaHHOU TPOTrpaMMBI IO (PU3HKE.

@opMBbl U BUJIBI OLIEHKH KauecTBa 00pa30BaTENIbHBIX PE3yIbTaTOB, NEPUOAUYHOCTD MPOBEACHUS
OLIGHOYHBIX Tpoleayp no yuebHomy npeamery «Dusuxa» ompenenstorcs [lomoxenuem o dopmax,
NEePUOANYHOCTH, TOPSAAKE TEKYIIEro KOHTPOJIS YCIEeBAaeMOCTH IPOMEXKYTOYHOM  aTTecTaluu
oOyuaromuxcst MBOY rumnasus Ne 1 r. [lonsipasie 3opu.

B Hauvane yueOGHOro roja B MEpBBIA IO M3y4EHHUs IMpEeIMeTa Ha YPOBHE CpEIHEro oOIlero
oOpaszoBanus (10 kmacc) ¢ 1eNbI0 OLEHKH TOTOBHOCTH K M3YYEHHIO NpenMeTa MPOBOJUTCS CTapTOBas
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JMArHOCTHKA, KOTOpas SBJISIETCS OCHOBOM Ui OLIEHKM [MHAMHMKHM 00pa30BaTENbHbBIX JOCTH)KEHHI
oOyyaromuxcs. B 11 kmacce B Hayanme y4eOHOrO ToO/Aa MPOBOJHMTCS CTApTOBAs IMArHOCTUKA, Kak
npolielypa, HallpaBjeHHasi Ha OLEHKY TOTOBHOCTH K M3y4eHMIO ydeOHoro npeamMera. PesynbTarsl Takon
CTapTOBOM JMAarHOCTUKM SIBISIOTCS OCHOBaHMEM JUII KOPPEKTUPOBKM YUEOHBIX IPOrpaMM MU
WHIMBUYyaJIN3aluy y4eOHOro Ipolecca.

Tekymass OLIGHKAa IPOBOAUTCS C LEJIbI0 ONPEACICHUS HWHIMBUIYAIBHOIO IPOABUKCHUSA
oOyyarolerocss B OCBOGHHU IPOrpaMMbl yuyeOHOro mnpenMera. B Tekyiieill OneHKE HCHOIb3YIOTCA
pa3nuuHble (GOPMBI U METO/ABI MPOBEPKHU (YCTHBIE M MHCHMEHHBIE OINPOCHI, MPAKTUYECKHE paboThI,
TBOpYECKHE pabOThl, MHAUBUAYAJIbHBIE U TIPYIIOBBIE (POPMBI, CaMO- U B3aHMMOOLIEHKA, pediaekcus u
npyrue). Pe3ynbTaThl TeKyIei OIeHKH SBISIOTCS OCHOBOM Il MHIMBUAYAIM3alUN Y4eOHOTO MpolLecca.

Temarnueckass OLIEHKa OCYIIECTBJIAECTCA IO OKOHYAHMM HM3YYEHHUs pasfeiia M IPEAINonaract
OLICHKY YPOBHSI JOCTH)KEHHS TEMATUUYECKUX IUIAHMPYEMBIX pe3ylbTaToB 1o mnpeamery. dopmamu
TEMAaTU4YECKON OLICHKH SIBJIIIOTCSI KOHTPOJIbHBIE PAOOTHI.

[Tpomexyrounas arrecranus B 10 kiacce mpoBoauTcs B hopMe TOAOBOH KOHTPOJIBHON pabOTHI.
®opmoil IIpoMeXyTOUHOM arTecrauMu B 11 kiacce sBiseTcs ydeT NOCTHKEHUN WHIUBUAYaJIbHbBIX
aKaJIeMUYECKHUX JTOCTHIKEHUN 00YJarOLIIXCSl.

Hrorosas arrecrauus - MNpOLEAypa BHEIIHEH OLEHKH, DPE3yJIbTaTOM KOTOPOM SIBJISIOTCS
pe3yabTaThl TOCYIapCTBEHHOM UTOTOBOM aTTecTanuu. [lo yuebHomy npenmery «Pusnka» 00ydaromuecs
C/IaIOT 3K3aMEH Ha JI00pOBOJILHOW OCHOBE 110 CBOEMY BBIOODY.

VYuebublii npenmer «®Pusmka» Ha ypoBHE cpeaHero oOmero oOpa3oBaHUS OMUpPAETCs Ha
MEXIIPEIMETHbIE CBSI3U, B OCHOBE KOTOPBIX JIEKHUT OOpallleHHe K TaKUM Y4eOHBIM NpeAMeTaMm, Kak
«[eorpadusy, «MaremaTrkay, «OCHOBBI O€30MTACHOCTH KU3IHENEATEILHOCTHY, «XUMH», «BHOTOTHS.

Bocnuranue oOyuaromuxcs cpecTBaMu yuyeoHoro npeamera «Puznkar»

BocnurarenbHbli TOTEHIIMA y4eOHOTo mpeaMeTa «Pu3uKkay peaanu3yercs yepes:

- IpHUBJICYEHUE BHUMAHUSA OOYyYarOIMXCS K LIEHHOCTHOMY acCHeKTy H3ydaeMbIX Ha YpOKax
SBJICHHM, OpraHu3alfio UX paboThl ¢ MOJy4aeMOW Ha YPOKE COLMAIBbHO 3HAYUMON HH(pOpManuen —
UHHUIMMPOBAaHUE €€ OOCYXIEHHs, BBICKA3bIBaHMS OOYYAIOLUIMMHCS CBOEr0 MHEHMsS IO €€ IOBOJY,
BBIPA0OTKH CBOETO K HEll OTHOILIECHUS;

- JeMOHCTpaluio OOy4yarollMMCsi TMPUMEPOB OTBETCTBEHHOTO, TI'PakKJaHCKOIO TOBEACHUS,
MIPOSIBIICHUST YEJIOBEKOJTIO0US U J0OpPOCEpICYHOCTH, Yepe3 MOoJ00p COOTBETCTBYIOUIUX TEKCTOB IS
YTEHUs, 3a/1a4 JUIs PEeLIeHUs, TPOOIEMHBIX CUTYyallui U1 00CYKAEHUS B KJIacce;

- IPUMEHEHHE Ha YPOKAaX MHTEPAKTUBHBIX (POpM pabOThI ¢ 00YyHaIOIIMMUCS: UHTEIIEKTYaIbHbIX
UTp, CTUMYJHUPYIOIIMX IO3HABATENbHYI0 MOTHBAIMIO OOYUYalOMIMXCS; AMJAKTUUYECKOro Tearpa, Tie
MOJIyYEHHBIE Ha YPOKE 3HAHUSI OOBITPHIBAIOTCS B TEATPaIbHBIX TOCTAHOBKAX; TUCKYCCHM, KOTOpBIE 1al0T
00y4aroImuMcsi BO3MOXXHOCTb ITPHOOPECTH OMBIT BEJICHUS KOHCTPYKTUBHOT'O JUAiora; IpyHnoBoil padoThl
WK paboThl B Mapax, KOTOpbIE y4aT 00ydaromuxcsi KOMaHAHON padoTe U B3aUMOJEHCTBUIO C APYTUMU
00y4JarmuMucs;

- HHULMUPOBAHUE U MOJAEPKKY MPOEKTHON U MCCIIEA0BATEILCKON NEATENbHOCTH 00ydaroIuXCs
B paMKax peaJ3allil MMH MHIUBUAYAJIbHBIX M I'PYIIOBBIX HMCCIEN0BATENBCKUX MPOEKTOB, YTO AACT
oOy4aromuMcsi BO3MOXKHOCTb TPHUOOPECTH HABBIK CAMOCTOATEIBHOTO PELIEHUS TEOPETUYECKOM
npoOJeMbl, HaBbIK T'€HEPUPOBAHUS M OQOPMIICHHS COOCTBEHHBIX MJIEH, HaBBIK YBAXXUTEIHHOTO
OTHOWICHUS K UY)XKMM HJesiM, 0pOPMIIEHHBIM B paboTax ApPYrux HccienoBaTesiel, HaBbIK MyOIMYHOTO
BBICTYIUIEHHS  TI€pel  ayJAWTOpUEH, AapryMEHTUPOBAaHMS M OTCTaMBAaHMsSI  CBOEH  TOUKH
3penus. COJEPX KAHUE OBYUEHU A

COAEPXAHUE OBYUYEHUA

10 KJIACC
Paznen 1. Hayunblii MeTO NO3HAHUS NPHPOIbI
Odusuka — pyHAaMEHTaIbHAS HayKa O pupojae. HaydHbIi MeTO I MO3HAHHSI UMETOBI HCCIIEIOBAHUS
(bu3nUecKuX SBICHUM.
DKCIIeprUMEHT W TEOpHs B TIpollecce MO3HAaHWs MpHUponbl. HabnmrogeHne MIKCIIEpUMEHT B (HU3UKE.
CriocoObl n3MepeHus: (U3NUECKUX BEIMYUH (QHAJIOTOBBIE U IM(pPOBBIE
U3MEPHUTEIbHBIC TPHOOPHI, KOMITBIOTEPHBIE JATYNKOBBIC CHCTEMBI).



[TorpentnocTn n3MepeHuit GU3NIECKUX BETMYHMH (a0COIIOTHAS M OTHOCUTEIbHAs).

MopenupoBanue (U3NYECKUX SBJICHUNH M IPOLECCOB (MarepuajabHas  TOYKa,

abCoMIOTHO TBEPAOE TENO, WJcalibHas >KUIKOCTb, MAEaJbHBIA Ta3, TOYeuHbId 3apsan).lunoresa.
®Pu3n4eCcKui 3aKOH, IPAHULIBI €r0 IPUMEHUMOCTH. PU3ndecKas TeOpHUs.

Ponb 1 Mecto Qusuku B GOpMHUPOBAHHM COBPEMEHHOW HAYYHOW KapTHUHBI MHUPa,B MIPAKTHUECKON
NEATEIbHOCTH JIOCH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, NPAKMUKYM

W3mepeHue cuibl TOKA U HANIPSKEHUS! B LIETIH [TIOCTOSHHOT'O TOKA IIPH ITOMOIIUAHAIOTOBBIX U

U (POBBIX U3MEPUTENIBHBIX TPHUOOPOB.

3HakoMCTBO ¢ 1H(poBO nabopaTopueid Mo QHU3MKE.

[Tpumepsl u3MepeHust (HU3MUECKUX BEIUYUH MPU MOMOIIHU KOMITBIOTEPHBIX TaTYUKOB.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxka

Mexanunueckoe aBrxeHre. OTHOCUTEILHOCTh MEXaHUYECKOTO ABMKEeHUsA. ChucTeMaoTcUETa.

[Ipsimas u oOpaTHast 3a1a4M MEXaAHUKHU.

Panuyc-BekTop MarepuasbHON TOUKH, €r0 MPOEKLUU Ha OCH CUCTEMBI KOOPIMHAT.

Tpaexropus.

[lepemenienne, CKOpOCTh (CpelHss CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHE MaTepHUaJbHOU
TOUYKH, UX MPOCKIIUU Ha OCH CUCTEeMbI KoopauHaT. CloKeHHe epeMeleHUui U CII0KEHUE CKOPOCTEH.
PaBHOMEpHOE 1 paBHOYCKOPEHHOE NPSMOJIMHENHOE JIBU)KEHUE. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH,
YCKOpPEHUS ¥ MYTU MaTepuaibHONH TOUYKHU OT BpEMEHU U UX TpaduKH.

CBobomHoe magenne. Y CKOpeHne cBOOOIHOTO MajeHus. J[BmkeHue Tena, OPOIIEHHOTO MO YIJIOM K
TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTU M YCKOPEHUS MAaTEPUATIbHOM TOUYKH OT BPEMEHU U UX
rpaduKy.

KpuBonuneiinoe npuwxkenue. J[BrkeHue mMaTepuaibHOW TOYKH MO OKPY>KHOCTHU. YTIIOBask U JMHEHHAS
ckopocth. llepron u uacrora oOpamenusa. lLleHTpocTpemuTenbHOE (HOpMalbHOE), KacaTeabHOE
(TaHreHIIMAILHOE) U MIOJTHOE YCKOpEHHE MaTepHallbHOW TOUKH.

TexHuueckue ycTpolcTBa U TEXHOJIOTMUYECKHUE MPOLECCHI: CIIUIOMETD, JIBUKEHUECHAPSI0B, LICTTHBIE,
niecTepéHUaThle U peMEHHBIE epelaul, CKOPOCTHBIE TU(THI.

Jlemoncmpayuu

Mogenb cuctembl OTCYETA, WIIOCTPALUsS KMHEMAaTHYECKUX XapaKTEPUCTUKIABUKCHHUS.

CriocoOblI ucciieJoBaHusI BUKEHUI.

WnmocTpanust mpeaenbsHoro nepexo/ia i u3sMepeHre MrHoBeHHoi ckopoctu.[IpeobpazoBanue
JBUKEHHUH C UCTIOJIb30BAaHUEM MEXAHU3MOB.

[Tagenuie Ten B BO31yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HabGmonenne nBuxeHus tena, OpOIIEHHOIO MOJ YIJOM K TOPU30OHTYH FOPU3OHTAIIBHO.
Hanpasnenue ckopocTy npu IBUKEHUU 110 OKpykHOCTH.IIpeoOpazoBaHue yrioBoii

CKOPOCTH B PELYKTOpE.

CpaBHeHue INyTel, TPaeKTOPHM, CKOPOCTEM IBMKEHMSI OZHOIO M TOrO XK€ TEJaB pa3HbIX
CHCTEMaxX OTCUYETA.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomwl, NpaKmuKym

W3ydeHre HepaBHOMEPHOTO JBUKEHHUS C LIEIbIO ONpeAeICHUS] MTHOBEHHOW CKOPOCTH.

N3mepeHne ycKOpeHUs MNpU  NPSIMOJMHENHOM  pPaBHOYCKOPEHHOM  JBM)KEHMM IO HAKJIOHHOMN
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHU NPU PABHOYCKOPEHHOM JIBUKEHHH.

WN3mepenue yckopeHust CBOOOJHOTO TajaeHUs (PEKOMEHIOBAHO UCIHOJb30BaHUE IU(GPOBOI
nabopaTopun).

W3ydyenue nBwkeHuss Tena, OpoOLIEHHOro Tropu3oHTanbHO. [IpoBepka rumoressl 0 NpPAMOI
IIPONOPLIMOHAIBHOM 3aBUCUMOCTH MEX]y JAIbHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTHIO TENa.
N3ydeHnue ABM>KEHUS TeNa O OKPYKHOCTH C TOCTOSTHHOM MO MOJIYJIIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH NepHOAa 00palieHnss KOHMYECKOT0 MasiTHUKA OT €0 MapaMeTpoB.

Tema 2. /lunamuxa

IlepBbiit 3akoH HproTona. MHepruanbsHele cucreMbl orcuéra. [IpuHuun otHocutensHOcTH ['anumes.
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HeunepuuanbHble cUCTEMBbI OTCUETA (OMpeiesieHue, IPUMEPBHI).

Macca Tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoit 3akon

Hprotona nyist MatepuanbHoit Touku. Tpetuit 3akoH HeroToHa aiist

MaTepuaibHbIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPAaBUTALIMOHHON 1 MHEPTHOM MacChl.

Cuna TsDKECTH. 3aBHCHMOCTh YCKOPEHHS CBOOOJHOTO MAJeHUS OT BBICOTHI HAJl TOBEPXHOCTHIO
IUTAHETBl U OT Treorpaduyeckoil mUpoThl. J[BUkeHHE HEOECHBIX TE€l U HMX CIIyTHHUKOB. 3aKOHBI
Kemepa. IlepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, geuxkymierocs ¢ yckopenreM. Cuna tpenusi. Cyxoe
TpeHue. Cuiia TPEeHUsI CKOJIBKEHUSI U CUJIa TPEHHS MOKOSI.

Koadpdunuent tperns. Cuiia COnpoTUBIICHUS TPU ABMKEHUHU TeJIa B )KUJIKOCTH WJIH Ta3e,e€ 3aBUCUMOCTD
OT CKOPOCTU OTHOCHUTEJILHOT'O JIBUYKEHUSI.

Hasnenue. ['mapocratuueckoe napienue. Cuiia Apxumena.

TexHrueckue ycTpoicTBa M TEXHOIOTUYECKUE MPOIIECCHI: TTOAIIUITHUKY, TBUKEHUEHUCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

Habmroienue ABMKEHUS Tel B MHEPIMAIBHBIX U HEMHEPIUAIbHBIX CHCTEMaXOTCcUéTa.

[IpuHIAII OTHOCHTEIBHOCTH.

Kauenue nByx HHMIMHIAPOB WIH IIAPOB PA3HOW MAacChl C OJIMHAKOBBIM YCKOPEHUEMOTHOCUTEIBHO
HEMHEPLHUAIbHON CUCTEMBI OTCYETA.

CpaBHEeHHE PaBHOACHCTBYIOIIECH MPUIOKEHHBIX K TEJly CHJI C IIPOU3BEACHUEMMACCHI TEJIA HA €r0
YCKOpEHUE B UHEPLIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOLIUX B pE3ysbTaTe B3auMoeiicTBus ten.lizmepenne mace o
B3aUMOJICHCTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOIBEME U Na/IEHUH.

[{enTpoOexHbIE MEXaHU3MBI.

CpaBHEHHE CUJT TPEHUSI TIOKOS, KAUEHUSI U CKOJIbKEHUSI.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPAKmMuKym

W3mepeHune paBHOAEHCTBYIOIIEH CUJI MPH JIBUKEHUU OpycKa M0 HAaKIOHHOWIIJIOCKOCTH.

[TpoBepka runoTe3sl 0 HE3aBUCUMOCTH BPEMEHHU JIBIKEHUS OpycKa M0 HaKJIOHHOMIIIOCKOCTH Ha
3a/laHHO€ PAcCTOSHUE OT €r0 MacChl.

HccnenoBanue 3aBUCHUMOCTH CUJ YIOPYTOCTH, BO3HUKAIOIIMX B TMPYKUHEH PE3MHOBOM 00pasIle, OT
ux nepopManuu.

W3ydeHue NBUKEHUS! CUCTEMBI Tell, CBSI3aHHBIX HUTBIO, IEPEKUHYTOMN uepe3 TETKU0I0K.

N3mepenne koddduipenTa TpeHUs: Mo BEIMYHHE YTI0BOro KoddduimentazaBucumocta Frp(N).
HccnenoBanue IBMKEHUS OpycKa 10 HAKJIOHHOM MIIOCKOCTHU € TIepeMEHHBIMKOA()PHUIIMEHTOM TpeHusl.
N3ydeHue ABM>KEHUS Ipy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena

AOGcomotHo TBEpAoe Teno. [locTymarensHOoe W BpamiaTelibHOE JBMKEHHE TBEPIOTO Tena. MOMEHT
CUJIbl OTHOCUTENBHO OcU BpamieHus. [lneuo cunbl. CrioxkeHue cuil, NPUIIOKEHHBIX K TBEPIAOMY Telly.
LleHTp TsDKECTH Tema.

VYcnoBust paBHOBECHS TBEPIOTO Tea.

VYcroitunBoe, HeyCTOWYNBOE, 0€3pa3TMIHOE PABHOBECHE.

TexHU4ecKne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLIECCHl: KPOHIITEWH,CTPOUTEIbHBIN KpaH,
peleéryaTbie KOHCTPYKIIUU.

Jlemoncmpayuu

Ycnous paBHOBecus. Buibl

paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPAKmMuKym

UccnenoBanue ycnoBuil paBHOBECHUS TBEPAOIO TeNa, UMEIOIIETO OCh BpalieHus. KonctpyupoBanue
KPOHUITEHOB M pacy€T CUJI YIIPYTOCTH.

N3yuyeHue ycTOMYUBOCTH TBEPAOIO TEJA, UMEIOLLETO IIIOMIAb OIOPHI.



Tema 4. 3akonsvl coxpanenus 6 MexaHuxk

Nmnynibc MaTepuanbHONM TOYKH, CUCTEMBI MaTEPUAIBHBIX TOYEK. LIEeHTp MacccrucTemMbl MaTEpUaIbHBIX
Touek. TeopeMa 0 IBUIKEHHUH LIEHTPA Macc.

Nmmynbe cuiibl 1 U3MEHEHUE UMITYJIbca Tena.3aKoH

COXpaHEHUs UMITYJIbCa.

PeaktuBHOE ABUKEHHUE.

MomeHT umnynabca MarepuanbHOM Touykd. [lpeacraBieHne O COXpaHEHMHM MOMEHTA MMITYJIbCa B
LEHTPAIbHBIX IMOJAX.

Pabora cuiibl Ha MajOM U Ha KOHEUHOM IepemeltieHuu. I'padudeckoe mpeacTaBieHue padoThl CHIIBI.
MOIIHOCTD CHJIBI.

Kunernyeckass sHeprusi marepuaibHOil Touku. Teopema 00 W3MEHEHMHM KHHETUYECKOM SHEpruu
MaTepUAIIbHON TOYKH.

[loTeHumanbHple W HenoOTeHIMaNbHbIe CWibl. lloTeHnumanbHas sHeprus. IloTeHuManbHAs SHEPrus
yapyro  JaepOpMUPOBAHHON  mpyxkuHBL. [loTeHIManbHAs dSHEPrus Tela B OJHOPOIHOM
rpaBUTaMOHHOM ToJie. [loTeHuumanbHas SHeprus Tejla B IPaBUTALMOHHOM IOJI€ OJHOPOJHOIO IIapa
(BHYTpH U BHE mapa). Bropas kocMuueckasckopocTb. TpeThs KOCMHYECKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIUATBHBIX CUJI C U3MEHEHHEM MEXAaHUYECKOW DHEPrHMH CHUCTEMbI TeJl. 3aKOH
COXPAHEHUS MEXaHUYECKON SHEPTUH.

VYupyrue v Heynpyrue CTOJIKHOBEHUSI.

VYpaBHeHue bepHymm il uAcaIbHOW KUAKOCTU KaK CIIEICTBUE 3aKOHA COXPAHEHUS MEXaHWYECKOMN
SHEPIUH.

TexHUUeCKHnE YCTPOWCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: JIBUKEHHUE PAKET, BOJOMET, KONED,
MPYKUHHBIN MHCTONET, TUPOCKOI, GUTYPHOE KaTaHHE HAa KOHbKaX.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

N3mepenne MOIHOCTH CHJIBL.

N3menenune sHepruy Tea Mpu COBEPIIEHUN PabOTHI.

B3auMHbIe npeBpanieHus KWHETHUYECKOW U MOTEHIIMAIbHOM SHEPI Uil P 1eHCTBUMHA TEJIO CHUIIbI
TSDKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUH MPU CBOOOTHOM TMaJCHHH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, NPAKmMuKym

N3mepenne nmnyinbca Teaa no TOpMO3HOMY ITYTH.

N3mepenue cuibl TSru, CKOPOCTH MOJIETTH SJIEKTPOMOOHIIS U MOIIIHOCTH CHJIBI TSATH.CpaBHEHUE
W3MEHEHUS UMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI.

HccenenoBanue coxpaHeHHsI UMITYJIbCA IIPU YIIPYTOM B3aumoaencTsun.lzmepenne

KUHETUYECKON DHEPIUU Teja 10 TOPMO3HOMY IIYTH.

CpaBHEeHHNE W3MEHEHUsI TOTCHIIMAIILHONW PHEPTHH MPYKUHBI C PAOOTON CHUIIBITPEHUS.

Omnpenenenue pabOTHI CUITBI TPEHHUSI TIPU TBUKEHUH TeJa 10 HAKJIOHHOM MIIOCKOCTH.

Paznen 3. MosekynsipHasi pu3uka u TepMOIMHAMHKA

Tema 1. Ocnogvt MoeKyNAPHO-KUHEMUUECKOU meopuu

OcHOBHBIE TIOJIOKEHHUST MoJieKysipHo-kuHeTndeckoit Teopun (MKT), mx ombiTHOE 00OCHOBaHHE.
Huddys3us. bpoyHoBckoe ABmkeHHE. XapakTep ABMKCHUS M B3aWMOJICHCTBHUS UYACTHIl BEIIECTBA.
Mopenu cTpoeHus Ta30B, KUIKOCTEN U TBEPABIX T€IU 00BICHEHNE CBOWCTB BEIIECTBA HA OCHOBE ITHUX
Mozenel. Macca u pazmepsl Mosiekyn(aroMoB). KonnuectBo BemtectBa. [locrossunas ABorajpo.
TennoBoe paBHOBecue. TemrepaTypa u criocoObl e€ namepenus. [llkana remneparyp Llenscusi.
Mogenb uaeanbHOr0 raza B MOJIEKYJISIPHO-KMHETUUECKOW TEOpUHU: YACTHUIBI Ta3a JBHXYTCA
Xa0TUYECKHU U HE B3aUMOJIEUCTBYIOT JIPYT C IPYTOM.

['azoBbie 3akoHBI. YpaBHeHue MeHnneneeBa—Knaneiipona. AOcomtoTHas TtemmepaTypa (IIKaia
temriepatyp KensBuna). 3akoH  JlamproHa.  M3omporiecchl B UCaIbBHOM ra3e C MOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. | paduaeckoe mpeIcTaBIeHHEeH30MpOIIECCOB: U30TepMa, H30X0pa, n3ooapa.
CB43b MEX1Y JABIICHUEM U CPEIHEN KMHETUYECKOM YHEPTUEH MOCTYNATEILHOIO TEIJIOBOTO IBUKEHUS
MOJIEKYJI MJI€aJIbHOTO ra3a (OCHOBHOE YpaBHEHHME MOJIEKYJSPHO- KMHETHYECKOW TEOpUM UICATbHOTO

8



rasa).

CBsi3b  a0CONIOTHOW TeMIepaTypsl TEPMOJUHAMHYECKOH CHCTEMBI CO CpEIHEH KHHETUYECKOM
SHEPIruel NoCTyNaTeIbHOTO TEIIOBOTO IBMKEHUS €€ YaCTHII.

TexHu4yecKkue yCTPOMCTBA W TEXHOJOTMYECKHE MPOLECChl: TEPMOMETp, OapoMeTp, MOJydYeHHE
HaHOMAaTEPHUAJIOB.

Jlemoncmpayuu

Mopenu aBuxkeHuUs 4acTull BemecTsa.Moenb

OpOYHOBCKOTO JIBHIKEHHUSI.

Buneoponuk ¢ 3anuchio peanbHOro OpoyHoBckoro asuxenus. Juddysus wuakoctei.

Mogens onbita IlTepHa.

[IpuTsikeHne MoJIeKyJ.

Mopenu kpucrammueckux pemérok. HaOmonenune u

HCCIEA0BaHUE N30IPOLECCOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol, NPaAKMUKYM

HccnenoBanue mnpoiiecca yCTaHOBJICHUS TEIJIOBOIO PaBHOBECHUS MPH TEIFIOOOMEHE MEKIy Topsiuel u
XOJIOJHOU BOJIOM.

W3ydeHne n30TepMUYECKOTO0 Mpoliecca (PEKOMEHI0BAaHO UCIIOb30BaHKEe UG POBOH J1abopaTOpUn).
N3yuenune uzoxopHoro mnporuecca. Msydyenue

n3obapHoro mnpotecca. [IpoBepka ypaBHeHHs

COCTOSIHHSL.
Tema 2. Tepmoounamuxa. Tennosevie mauiunl
TepMmoguHamuueckast (TH) cucrema. 3ananue BHEIIHUX YCJIOBUH ISt

TEpMOJMHAMUYECKON  cucreMbl. BHemmnHume u  BHyTpeHHHe  mnapameTrpsl.  [lapamertpsl
TEPMOJMHAMHYECKON CHCTEMbl KaK CpEJHUE 3HAU€HUs BEIMYMH, OINMUCBHIBAIOIIMX €€ COCTOSHUE Ha
MHUKPOCKOIIUYECKOM YPOBHE.
Hynesoe nauano tepmonnHamMuku. CaMOnpou3BoiIbHAS peslakcalysi TEPMOJUHAMUYECKON CUCTEMBI K
TEIJIOBOMY PaBHOBECHIO.
Mopnens uaeanpHOro rasa B TEPMOJMHAMUKE — CHCTEMa ypaBHEHUM: ypaBHeHuUe MeHpeneeBa—
Knaneiipona u BbIpakeHUE U1 BHYTPEHHEW SHEPIUM. Y CJIOBUS IPUMEHUMOCTH 3TOM MOJEIH: HU3Kas
KOHIIEHTpAIUsl YacTHUII, BEICOKHE TeMIlepaTypbl. BoipaskeHue i BHyTpeHHEH SHEpriul 0JTHOATOMHOTO
UJCAIBHOTO ra3a.

KBazucratnueckue u HecTaTU4E€CKHE TPOLIECCHI.
OnemeHTapHas paboTa B TepMoauMHamuKke. Beruucnenue paborel mo rpaduky mporecca Ha pV-
Iuarpamme.
Tennonepenaya kak crnoco0 M3MEHEHHs BHYTPEHHEHW SHEpruM TEepMOAMHAMHUYECKOW cucTeMbl 0e3
copeplieHus padoTel. KOHBEK1MSI, TEIIONPOBOAHOCTb, U3JIyUEHHE.
KonmnuectBo Ttemnorsl. TennmoéMkocTe Tena. YaenbHas W MOJSpHas TEIJIOEMKOCTH BEILECTBA.
VYpaBHenue Maiiepa. YnaenbHas TEIIOTa CropaHus TOIUIMBA. Pacyér KojnyecTBa TEIUIOTHI MPHU
terutonepenayue. Ilonstue 06 annadbatHoM mporiecce.
[TepBbiii 3aKkOH TepMoAMHAMHUKU. BHyTpeHHss sHeprus. KomuuecTtBo TemnoTrsl U paboTa Kak Mepbl
W3MEHEHHUs BHYTPEHHEN SHEPTUH TEPMOAMHAMUUYECKON CUCTEMBI.
Bropoii 3akoH TepMOAMHAMMKHM JUIsi PABHOBECHBIX IPOIIECCOB: uepe3 3aJaHHOE PaBHOBECHOE
COCTOSIHUE TEPMOJMHAMMYECKOW CHUCTEMbl MPOXOAUT €JUHCTBEHHass ajauabara. AOcCoioTHas
TeMIeparypa.
Bropoii 3aKk0H TepMOAMHAMUKHU JUIsl HEPAaBHOBECHBIX IPOIIECCOB: HEBO3MOXKHO NEPENATh TEIUIOTY OT
Oonee xomonHoro Tteida K Oonee Harperomy 0Oe3 kommeHcanuu (Kiaysuyc). HeoGpatumoctsb
IIPUPOIHBIX IIPOLIECCOB.
[TpunHIUTIBI IEUCTBUA TEIUIOBBIX MAaIIIFH. KIII.
MakcumansHoe 3Hauenne KIT/. Huxn Kapno.
OKOJIOTUYECKHE AacleKThl HUCIOJb30BaHUS TEIUIOBBIX JBurareneil. TermoBoe 3arps3HeHHe
OKPYXKaroILEeH Cpedbl.
TexHu4eckne yCTpOorWCTBa U TEXHOJIOTUYECKHUE IIPOLECCHI: XOIOAUIbHUK, KOHAUIIMOHED, TU3EIbHBIN U
KapOIOpaToOpHBI JBUTATEN, MapoBas TypOWHA, MOJyuYeHHE CBEPXHU3KUX TEMIIepaTyp, yTHIA3aLus
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«TETJIOBBIX» OTXOJOB C UCIOJb30BaHMEM TEIUIOBOTO Hacoca, YTHIM3alMs OHOOPTaHUYECKOTo
TOIUIMBA /U1 BBIPAOOTKH
«TEIIOBOM» U 3JIEKTPOIHEPTUH.
Jlemoncmpayuu

N3menenue temiepatypsl Ipu aquadaTuyeckoM pacimpennn. Bo3nyminoe orauBo.

CpaBHeHME yACIbHBIX TEII0EMKOCTEN BeriecTB.CriocoObl

M3MEHEHUs BHYTPEHHEN YHEPIUH.

HccnenoBanue aguabaTHOrO Ipolecca.

KomnbsrorepHbie MOENIN TEMIOBBIX IBUTATEIECH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol, NPAKMUKYM

N3mepenue ynenbHOM TermnoéMkocTu. MccnenoBanue

mpoliecca ocTeIBaHus BerecTBa. lccienopanne agnadaTHoro

npoiecca.

N3yuenue B3aUMOCBSI3U SHEPTrUU MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUSIN
TEMIIEpaTypbl KUIIEHUS )KUJIKOCTEH.

Tema 3. Azpezamusie cocmosanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHaeHcanus. Vicnapenue u KurneHue. Y qenbHas TerioTa napooopa3oBaHuUs.
Hacebimiennsie 1 HeHachlllieHHBbIE Mapbl. KadecTBeHHass 3aBUCHUMOCTb IUIOTHOCTH W JIaBJICHUS
HACBIIIEHHOTO Tapa OT TeMIlepaTypbl, HUX HE3aBUCHUMOCTh OT O00bEMa HACHIIIEHHOTO Iapa.
3aBUCHUMOCTH TEMIIEPATypPhl KUTICHUS OT JIaBJICHUS B )KUKOCTH.

BnaxxnocTs Bo3ayxa. AOCONIOTHASI U OTHOCUTETbHAS BIaKHOCTb.

TBépnoe Teno. Kpucrammmueckue u amop@Hbie Tena. AHU30TPOIHS CBOWCTB KpucTasuioB. [lnaBnenue
U KpUCTaJUTH3aIus. Y JenbHas TeruioTa miasieHus. Cyonumanus.

Hedopmaruu tBEproro tena. Pactsokenue u cokarwe. Casur. Moayns FOwra.

[Tpenen ynpyrux nedopmaruii.

TennoBoe pacHIMpeHHUE >KUJIKOCTEH U TBEPABIX T, OOBEMHOE M JIMHEHHOE pacIIupeHue.
AHTapMOHHM3M TEIJIOBBIX KOJIeOaHUI YacTHUIl BEIIeCTBA KaK MPUYMHA TETJIOBOTO PACIIMPEHUS Tel (Ha
KaueCTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHepruu B (pa3oBBIX Mepexoiax. Y paBHEHHE TEIJIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHUE. K0oad(UIIMEHT MOBEPXHOCTHOrO HATsKeHMs. KanmusuisipHble SIBICHUS.
JlaBiieHne o UCKpUBIEHHOM IMOBEPXHOCTHIO KUIAKOCTH. Popmyia Jlanmnaca.

TexHU4YeCKHne yCTPOHCTBA M TEXHOJOTUYECKUE TPOIECCHI: JKUJIKUE KPUCTAJLIBI,COBPEMEHHBIC
MaTepHuabl.

Jlemoncmpayuu

TemuoBoe pacmupeHue.

CBoiicTBa HACHITIICHHBIX TTAPOB.

Kunenue. Kunenue npu nonmxeHHom nasieHun.Mizmepenne

CHUJIBI TIOBEPXHOCTHOTO HATsDKEHUS. OMBITHI ¢ MBUITbHBIMHU

TJIEHKAMH.

CmauuBanue.

Kanunnsapueie saBnenus.

Moenu HEHBIOTOHOBCKOM KUIKOCTH.CII0COOBI

WU3MEPEHUS BIAKHOCTH.

HccnenoBanue HarpeBaHus U TUIABJICHHS] KPUCTAIUTMYECKOTO BetiecTBa. Bus

nedopMaruii.

Hab6monenne manbix nedopmarui.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol, NpaKmMuKym

N3yueHne 3akOHOMEpPHOCTEN HCTTapeHns KUAKocTen. M3mMepenne

yEIbHOM TEIUIOTHI IJIABJICHUS JIbJA.

N3yuenne CBOMCTB HACBIILIEHHBIX MTAPOB.

N3mepenne abCoMOTHOI BIIQYKHOCTH BO3yXa M OLEHKa  Macchl  MapoB

B ITIOMEIICHUH.

W3mepenue korpduirenTa HoBepXHOCTHOTO HaTshKeHus. M3mepenue
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moayist FOnra.

HccnenoBanue 3aBUCUMOCTH Jie(OpMalii pE3NHOBOTO 00pasilia OT MPUIIOKESHHONK HEMY CHIIBI.
Pa3nen 4. DiaekTpoanHAMHUKA

Tema 1. dnekmpuueckoe none

OneKkTpu3anusi Tel U €€ NPOsABICHUs. DIEKTPUYECKUH 3apsd. /[[Ba BHIa 3IEKTPUYECKUX 3apsioB.
[TpoBOAHMKH, IUANEKTPUKU U TOJYNPOBOJHUKU. ODJIEMEHTApPHBIM JIIEKTPUUYECKUM 3apsn. 3aKkoH
COXpaHEHHUs AIEKTPUUYECKOTO 3apsa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyioHa.

DnekTpruyeckoe nosie. Ero neicrTere Ha 3JIEKTPUUECKHE 3apsiibl.

Hanpsoxéanocts anexkrpuueckoro noiist. IIpoOubiit 3apsia. JIMHUM HAMPSHKEHHOCTH SJIEKTPUYECKOTO
nosist. OTHOPOJIHOE 3JIEKTPUYECKOE TIOJIE.

[ToTeHIMaIbHOCT  3JIEKTPOCTATHUUYECKOTO OIS Pa3nocth [IOTEHLIMAJIOB U HAIPSKEHUE.
[loTeHumanbHass SHEpPrus 3apsaa B AJIEKTpocTaTHdeckoMm moisie. [loTeHnuan 3aeKTpoCTaTU4ecKOro
noJisl. CBsA3b HANPSKEHHOCTH TOJSI U PA3HOCTU MOTEHUUAIOB AJIS 3JIEKTPOCTATUYECKOro Mo (Kak
OJIHOPOAHOTO, TAK M HEOAHOPOHOTO).

[TpuHLIMI CYNIEPIO3ULIMU JIEKTPUUECKUX MOJIEH.

[Tone Toueuynoro 3apsina. [lone paBHomepHO 3apsikeHHON ceprl. [lone paBHOMEPHO 3apsXKEHHOTO TIO
00bémy mmapa. [lorme paBHOMEpHO 3apsOKEHHOW OeCKOHEeUHOM IuiockocTu. KapTtunbl IuHUN
HaIPSKEHHOCTH 3TUX IMOJIEH U SKBUIIOTEHIIUAIBHBIX TOBEPXHOCTEH.

[TpoBOAHMKY B AJIEKTPOCTATUYECKOM I10JIE. Y CJIOBHE PABHOBECHUS 3aPA0B.

JMsneKTpuKY B 3JIEKTPOCTATUYECKOM IoJie. JuaneKkTpuyeckas NpOHUIIaeMOCThBEILIECTBA.
Konzaencarop. DneKTpo€MKOCTh KOHIEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTOKOHJEHCATOPA.
[TapannensHoe coeauHeHue KoHAeHcaTopoB. llocienoBaTenbHOE COEAMHEHHEKOHAECHCATOPOB.
OHeprus 3apsHKEHHOT0 KOHJEHcaTopa.

JIBrKeHUe 3apsyKEHHON YacTUI[bI B OJHOPOJIHOM 3JIEKTPUUYECKOM Iosie. TeXHUYECKUe yCTPOMCTBA U

TEXHOJIOTHYECKUE TPOLIECCHI: JIEKTPOCKOI, JIEKTPOMETD, ANIEKTpOCTaTUUECKasT  3allUTa,
3a3eMJICHHE JIIEKTPONpPUOOPOB,KOHIEHCATOPHI, TeHepaTtop Ban ne ['paada.
Jlemoncmpayuu

Y CTpoUCTBO U MPUHLIMII JEHCTBUS JIEKTPOMETpA.

DNEeKTPUUYECKOE TI0JIE 3aPSIKEHHBIX APUKOB.

DIeKTpUYECKOe MoJIe ABYX 3apSKEHHBIX IIACTHH.

Monens anexTpocraTiuueckoro reaeparopa (Ban ne I'paada).IlpoBoanuku B
AIEKTPUUYECKOM TIOJIE.

DneKTpocTaTUYeCKas 3aluTa.

VY CeTpoicTBO U IeHCTBHE KOHJIEHCATOPA MOCTOSTHHOM U MEPEMEHHON EMKOCTU. 3aBUCUMOCTh
BJIEKTPOEMKOCTH IUIOCKOTr0 KOHAEHCATOpa OT IUIOIIAIN MIACTHH,

PAcCTOSIHUSL MEXIAY HUIMU U IU3JIEKTPUUECKON MPOHULIAEMOCTH.

DHeprust IEKTPUUECKOTr0 TOJIS 3apsHKEHHOT0 KOHACH caTopa. 3apsaKa u

paspsjika KOHJAEHcaTopa Yepe3 pe3nucTop.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi, NPAKMUKYM

OrueHka cuil B3aMMOJIEHCTBHS 3apsKEHHBIX Tell.

HaGmronenue mpeBpaliieHust SHEPTUH 3apsKEHHOTO KOHJIEHCATOpa B SHEPTHIOM3IIYUYCHHS CBETOIHO/IA.
N3yuenune npoTekaHus TOKa B LIENH, COIEpKAIICH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIUATIOB (HANPSDKEHHMS ) TIPU TTOCIIEI0BATEILHOMCOCTMHEHUHT
KOHJIEHCAaTOPOB.

Hccnenosanue pa3psiia KOHIACHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannblii 31eKmpuiecKuil mok

Cwuna toka. [TocTOsTHHBIN TOK.

VYcnoBusi CylecTBOBaHMS MOCTOSHHOTO 3JIEKTPUUYECKOro TOKa. MCTOUHMKHM TOKa.
Hanpsoxkenue U u DJ1C &.

3akoH OMa 7151 ydacTka 1enH.

DIIEKTPUYECKOE CONPOTHUBIICHHE. 3aBUCHUMOCTH COINPOTHBJIEHUS OJHOPOJHOIO IMPOBOJHHUKA OT €ro
JUTMHBI U TJI0IIA/IU MTONEPEYHOTO CeYeHUS. Y IeJIbHOE COMPOTUBRIICHNE BEILIECTBA.
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[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COEIWHEHHE MPOBOIAHUKOB. Pacdér pa3BeTBIEHHBIX
anekTpuueckux 1enei. [Ipasuna Kupxroda.

PaboTa anexrpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.

MoIIHOCTh  3JIEKTPUYECKOIO TOKAa. TemoBas  MOIIHOCTb,  BbIAEIsEMasl HA PE3UCTOPE.

OJIC m BHYTpEHHEE COINPOTHBJICHHUE HCTOYHHMKA TokKa. 3akoH Oma g TMOJHOW (3aMKHYTOM)
ANEKTPUYECKON 1enu. MOIHOCTh UCTOYHUKA TOKA. KOpoTKOE 3aMbIKaHuE.

KoHzeHcaTop B Lenu NOCTOSIHHOTO TOKA.

TexHuueckue ycTpolcTBa U TEXHOJOTMYECKUE IPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK
3JIEKTPUYECKON IHEPTUU.

Jlemoncmpayuu

W3mepeHne Cuiibl TOKa U HallpsKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHJIbl TOKA OT HAIPSDKEHUS AJI PE3UCTOPA, JIaMIIbIHAKAIMBAHUS U
CBETOAMO/1A.

3aBUCUMOCTH COMPOTUBICHUS UIUHAPUYECKUX IPOBOAHUKOB OT JJIMHBI, TIOMAUIIONIEPEUYHOTO
CEYEeHMS U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHBIICHUS MIPU MTOCTOSHHOMHAIPSKEHHUH.

[Ipsimoe nzmepenue DJ1C. KopoTkoe 3aMbpIKaHUE TAJIbBAHUYECKOTO AJIEMEHTA UOLIEHKAa BHYTPEHHETO
COIPOTUBIICHUS.

Cnoco0ObI coeTMHEHHS UICTOYHUKOB ToKa, D/[C GaTapeid.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEX/1y ITOJII0CAMU UCTOYHUKA TOKA OT CUJIBITOKA B LIETIH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, NPAKMuKym

HccenenoBanue cMeIaHHOTO COEIMHEHUsI pe3ucTopoB.M3mepenue

YE€IIbHOI'O CONPOTUBJIECHUS IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HaKaJIMBaHUs. Y BElIMUEHUE
npejesa u3MepeHus amnepMerpa (BOJIbTMETPA).

N3mepenue D/1C 1 BHyTpEeHHET0 CONPOTUBIEHUSI HCTOUHUKA TOKA.

UccnenoBanne 3aBucumoctd IJ[C ranbBaHUYECKOrO 7JJIEMEHTa OT BPEMEHU MPU KOPOTKOM
3aMBIKaHUH.

HccenenoBanue pa3HOCTH MOTEHIMAIOB MEXKTy MOJTOCAMUA UCTOYHHMKA TOKA OT CUJIBITOKA B LIETIH.
HccnenoBanue 3aBUCUMOCTH MOJI€3HOW MOIITHOCTH UCTOYHUKA TOKA OT CHJIbI TOKA.

Tema 3. Toxu 6 paznuunsix cpedax

DneKTpuyueckas IpOBOAUMOCTh Pa3IMYHbIX BEIIECTB. DIEKTPOHHAs IPOBOJUMOCTHTBEPABIX METAJLIOB.
3aBUCUMOCTh COMPOTUBIIEHUS] METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DneKkTpuuecKkuil Tok B BakyyMe. CBoiicTBa 251eKTpOHHBIX MydkoB. [lomynpoBonuuku. CoOcTBeHHAs U
MpUMECHask MPOBOANUMOCTb MOJYIPOBOJHUKOB.

CaoiicTBa p—N-nepexona. [loaynpoBogHUKOBBIE TPUOOPHI.

ONEKTPUYECKUIT TOK B D3JEKTPOJMTAX. OJEKTPOJIUTHUYECKAS] JTUCCOLUALUA.

Onektponu3. 3akonsl Dapajes A1 AIMEKTPOTU3a.

DneKTpuueckuil Tok B razax. CamMoCTOATENbHBI U HECAMOCTOSATEIbHBIN pa3psii.

Paznuunble THIIBI camoCTOSTENBHOTO pa3psana. Monuus. [lnazma.

TexHu4yeckue yCTpPOMCTBA M MPAKTUUECKOE NPUMEHEHUE: Tra3opa3psaHble JaMIIbl, 3JIEKTPOHHO-
Jay4yeBas TpyOKa, TMOIYNPOBOJHUKOBBIE MPUOOPBI: JAMOA, TPAH3UCTOP, (POTOAMOMA, CBETOAMO/,
rajibBaHuKa, pahuHUPOBAHUE ME/IU, BHITJIABKA aIFOMUHUS, YIIEKTPOHHAS] MUKPOCKOTIHSI.
Jlemoncmpayuu

3aBUCHMOCTb CONPOTUBIIEHUSI METAILIOB OT TeMneparypbl. [ [poBOIUMOCTb 31€KTPOIUTOB.

3akoHbI ekTposnsa Papanes.

HckpoBoii pa3pst 1 MPOBOAUMOCTD BO3AyXa.

CpaBHeHHE MPOBOAMMOCTH METAJIIOB U OJTYNPOBOIHUKOB.OTHOCTOPOHHSIS

MIPOBOAMMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPAKmMuKym

Habmtonenue snektpoiusa.

N3mepenue 3apsiia ONHOBAIIEHTHOIO MOHA.

UccnegoBanue 3aBUCUMOCTH COTIPOTUBIICHUSI TEPMOPEZUCTOPA OT TeMiiepaTypbl. CHITHE BOJIbT-
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aMIICPHOM XapaKTEPUCTUKH TUOJA.

DuU3nYeCKUH NPAKTHKYM

CriocoObl  u3MepeHMsl (PU3MUYECKMX BEIMYMH C MCIOJIB30BAHUEM aHAJIOTOBBIX M LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOJIOTHBIE M OTHOCHUTEIbHBIE
HOrPEIIHOCTH U3MEpeHUil Gpu3nueckux BenuuuH. OLeHKa rpaHull IOTPeIIHOCTEH.

[TpoBeneHne KOCBEHHBIX H3MEPEHHIA, UCCIIEIOBAaHUN 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH, IPOBEpPKa
IIPEII0KEHHBIX TUIIOTE3 (BbIOOD u3 paoor, ONMCAHHBIX B TEMaTUYECKUX pa3feliax
«YYEHNYECKHA SKCIIEPUMEHT, JIAOOPATOPHBIE Pa0OTHI, TPAKTUKYM).

MexnpeaMeTHbIe CBA3U

N3yuenne kypca ¢usuku yroyonéanoro ypoBHs B 10 kiacce ocymecTBisercs ¢ y4€Tom
COJIeP KATEJIbHBIX MEXKIIPEIMETHBIX CBSI3€HM ¢ KypcaMH MaTeMaTHKH, OMOJIOIMH, XUMUH, reorpapuu u
TEXHOJIOTMH.

Mesicnpeomemnsle NOHAMUA, CEA3AHHbBIE C UYUCHUEM MEMO006 HAYYHO20 NO3HAHUA: SBICHHUE,
Hay4HbIM (akT, rumnores3a, (Qu3MuUecKas BeJIMYUHA, 3aKOH, TEOpUs, HAOIIOJICHHE, SKCICPUMEHT,
MOJIEJIMPOBAaHUE, MOJIEIb, HW3MEPEHHE, IOIPEUIHOCTH W3MEPEHUN, HW3MEpUTENbHbIE IPHUOOpHI,
nrdposas mabopaTopus.

Mamemamuxa: Pemienue cucrembl ypaBHeHMH. JIuHeiHas ¢yHkuus, napaboia, rumepOona, HX
rpadukd U CBOHCTBa. TpuUroHOMeTpUuyeckHe (YHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHIEHC,
OCHOBHO€ TPUI'OHOMETPUYECKOE TOXKAECTBO. BEKTOPBI M MX MPOEKIMU Ha OCHU KOOPAMHAT, CIOKEHHE
BEKTOPOB.

Buonozua: Mexanndeckoe ABMKEHHE B >KHBOH mpupone, auddysus, ocMOC, TEIIOOOMEH KHBBIX
OpPraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKpYXKarollel cpelibl, YTUIN3alus OMOOpPraHMYeCcKOro TOIUIMBA
JUIsL BBIPAOOTKHU «TEIIOBOM» U AJIEKTPOIHEPTHH, IOBEPXHOCTHOE HATSHKEHUE U KaNWIISIPHbBIE SIBJICHUS
B IIPUPOJIE, DJIEKTPUUECKHE ABJICHUS B )KMBOU IIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHUE BEILLECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILISCTBA, MOJISIPHAs
Macca, MoJIy4YeHHe HaHOMAaTEpHUaJIOB, TEIUIOBBIE CBOMCTBA TBEP/BIX TEJ, )KMIKOCTEH U ra3oB, )KHUIKHE
KPUCTAJUIBI, JJEKTPUYECKHE CBOMCTBA METAJLIOB, DJIEKTPOJIMTHYECKAs IUCCOLMALNs, TaIbBaHUKA,
JJIEKTPOHHAS! MUKPOCKOIIUS.

T'eozpagpus: B1axxHOCTb BO3yXa, BETPBL, 0apOMETP, TEPMOMETP.

Texnonozua: npeodbpa3zoBaHue ABWKEHHH C UCIOJIb30BAHUEM MEXAaHM3MOB, YUET CYXOTo M >KHJKOTO
TpeHHUs] B TEXHUKE, CTAaTUYECKHE KOHCTPYKUMHU (KpOHIUTEHH, pelleT4yarble KOHCTPYKIUH),
UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS MEXAaHUKH B TEXHUKE(TUPOCKOM, BOJOMET U APYyTrHe), ABUraTelb
BHYTPEHHEI0 CropaHusi, napopas TypOWHa, OBITOBOH XOJIOJAWJIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYeHUSI COBPEMEHHBIX MAaTE€pUajoB, B TOM YHUCIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTUH,
AIIEKTpOCTATUYECKass  3allUTa,  3a3eMJIEHME  DJIEKTpOonpuOOpoB,  ra3opaspsiiHble  JIAMIIbI,
HOJYIIPOBOTHUKOBBIE MPUOOPHI, FaJIbBAaHHUKA.

11 KJACC
Pa3nen 1. DuekTpoguHamMmuka
Tema 1. Maznummnoe none
B3anmoneiicTBUe MOCTOSAHHBIX MAarHUTOB W MPOBOAHUKOB C TOKOM. MarHuTHOoe mone. Bektop
MarHuTHOM MHAYKIMH. [[puHIMI Cynepno3niny MarHUTHBIX NOJed. JINHUY MarHUTHOM MHAYKIUH.
MarautHoe ToJie TMPOBOJHUKA C TOKOM (MPSMOTO TPOBOAHHKA, KATYIIKUH KPYTOBOTO BHTKA).
OmnbIT DpcTena.
Cuia Amniepa, e€ HarpaBJI€HUE U MOYJIb.
Cuna Jlopenna, €€ HampaBi€HHE W MOIyJb. JIBH)KEHHE 3apsSyKEHHOW YacTUIBI B OJHOPOIHOM
MarHuTHOM none. Pabota cubl JlopeHia.
MarnuTHoe 1ose B BemecTtse. DeppoMarHeTuky, mapa- ¥ TuaMarHeTUKH.
TexHu4yeckue YCTpPOWCTBA M TEXHOJOTUYECKHE MPOLECCHl: MPUMEHEHHE IOCTOSHHBIX MAarHHuTOB,
ANIEKTPOMArHUTOB, TECTEP-MYJbTUMETP, OJJICKTPOABHUTATENb SKOOM, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacTHII.
Jlemoncmpayuu

KaptuHa nuHMIA WHAYKIWAH MAarHUTHOTO TIOJSL TIOJOCOBOTO M TOJKOBOOOPAa3HOTOMOCTOSTHHBIX
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MarHuTOB.

Kaptuna nuHui MarHUTHOM MHIYKUMUU TOJS JUIMHHOTO MPSMOTO MPOBOJHHMKA M3aMKHYTOTO
KOJIBLIEBOI'O ITPOBOJIHUKA, KATYILKU C TOKOM.

B3aumopeiicTBue 1ByX NpoBOJIHUKOB C TOKOM.Cuiia

Awmmepa.

[HerictBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

Habmtoienue NBHyKeHUS MMydKa 3J1€KTPOHOB B MATHUTHOM I10JI€.

[TpuHIMI ASWCTBUS SJIEKTPOU3MEPUTEIBHOTO MPUOOPa MarHUTORIIEKTPUIECKONCHCTEMBI.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPAKmMuKym

HccnenoBanme MarHuTHOTO TOJIs ITIOCTOSIHHBIX MarHuToB.VcciienoBanue CBOMCTB

(heppoMarHeTuKoB.

UccnenoBanue neiicTBUsl IOCTOSSHHOTO MarHWTa Ha paMKy ¢ TOKoM.I3Mepenue cuiibl

Awmmepa.

N3yuenue 3aBUCUMOCTH CHJIBI AMIIEpA OT CUJIBI TOKA.

OrnpeneneHre MarHUTHOM MHIYKLIMM HA OCHOBE MU3MEPEHUS CHIIbI AMIIepa.

Tema 2. InekmpomazHumMHaA UHOYKYUA

SIBnenue snexkTpomMarHUTHOM WHAYKIUU. IloTOok Bekropa marHuTHOW MHAYKUuU. DJ(C mHIyKOUU.
3akoH anekTpoMaruutHo unaykun dapanes. Buxpesoe anexkrpuyeckoe nose. Toku Dyxo.

OJ1C uHAYKLIMM B TPOBOJIHUKE, IBHXKYIIIEMCS] B OJTHOPOJHOM MarHuTHOM nosie.[IpaBuio Jlenua.
NunyktuBHOCTh. KaTylika MHAYKTMBHOCTH B 1€MW IMOCTOSIHHOTO TOKa. SIBIIEHHE CaMOWHIYKIIHH.
OJ1C camOMHAYKIIMH.

DHeprus MarHUTHOT'O 0JI KaTYIIKU C TOKOM.DJIEKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTponucTBa U TEXHOJIOTMYECKUE MPOLIECChl: MHAYKIIMOHHAS 11€4Yb, COJICHOU/I, 3aIUTa OT
AJIEKTPHU3ALUU TEJ MPU JBMKEHUU B MArHUTHOM TI0J1€ 3eMJIH.

Jlemoncmpayuu

HabGmronenue siBeHus 3JIeKTPOMAarHUTHON MHIYKIIUH.

Uccnenosanue 3aBucumoctd I1C MHAYKIIMHN OT CKOPOCTH U3MEHEHUSI MAarHUTHOTOTIOTOKA.

IIpaBuno Jlenna.

[Tagenue MaruuTa B aTIOMUHUEBOM (METHON) TpyOe. IBIeHEe CAaMOMHTYKITUH.

UccnenoBanue 3aBucumoctu IJIC caMOMHIYKIIMK OT CKOPOCTH M3MEHEHUSI CHIIBITOKA B IIEIH.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, NPAKMUKyM

WccnenoBanue sBiieHUsI 3JEKTPOMAarHUTHOW MHAYKITUU. OnipeieNieHne HHIYKIIMA BUXPEBOTO
MarHuTHoro noiisa.MccnenoBanue sSiBIEHNUS CAMOUHTYKIIUH.

CoOopka MoJieu SJIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 2. Kosiebanusi u BOJIHBI

Tema 1. Mexanuueckue Konedoanus

Koneoamenwvnaa cucmema. Ce0600nbvie Konedanus.

lapmonnueckue konebanus. KuHemaTmdyeckoe W JIUHAMHYECKOE OMHCAHUE. DHEPreTUYECKOe
omHcaHue (3aKOH COXpaHEHUs MEXaHWMYeCKOW »SHepruu). BbIBOA IWHAMHUYECKOTO OIMUCAHUS
TapMOHHMYECKHUX KOJICOAHUHN M3 MX YHEPTETUUECKOT0 U KHHEMATHYECKOTO OTTMCAHUSI.

Amrutyaa u daza konebanuil. CBs3b aMIUTUTYABI KOJEOAHW MCXOIHON BEIMYUHBI C aMIUTUTYAaMU
Kosie0aHui €€ CKOPOCTU U YCKOPEHUS.

[Tepuon u yactota konebanwmii. [leproa Manbix cBOOOMHBIX KOleOaHUI MaTeMaTHYECKOTO MasiTHUKA.
[Tepron cBOOOIHBIX KOJICOAHUH TIPYKUHHOTO MasiTHUKA.

[TonsiTrie 0 3aryxawmux kolebaHusx. BeiHykaeHHbIe KoneOaHus. Pesonanc. PezoHancHas kpuBas.
Bnusinue 3aTyxaHus Ha BUJ PE30HAHCHOMN KpUBOU. ABTOKOJIEOAHHUS.

TexHu4ecKkue yCcTpOICTBA U TEXHOJOTUYECKHE IMPOIECCHl: METPOHOM, YacChl, Kauellu, My3bIKaJbHbIE
MHCTPYMEHTBHI, ceilicMorpad.

Jlemoncmpayuu

3anuce KoinedaTeabHOro IBHKEHHUS.

Habnronenne He3aBUCUMOCTH TEpUOJia MallbIX KoJieOaHWH Ipy3a Ha HUTHUOT aMIUIUTY/BI.
HccnenoBanue 3aTyxamnmx Koje0aHUH W 3aBUCHMOCTH TIEPHOJIa CBOOOIHBIXKOICOaHUA OT
CONPOTHUBIICHUS.
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WccnenoBanue kosiebanuii Tpy3a Ha MAaCCUBHOM TIPYXKUHE C IETBbIO (OPMUPOBAHUATIPECTABICHUN 00
UJEaIbHON MOJEIN IPY>KMHHOT'O MasiTHUKA.

3aKOH COXpaHEHUs SHEPIHM IIpU KoJeOaHUAX rpy3a Ha npyxuHe.VccienoBanue BEIHYXKICHHbBIX
KOJICOaHUH.

HaGnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomvl, NPaKmuKym

W3mepenue neprnosia cBOOOAHBIX KoJae0aHUH HUTSHOTO U IIPY>KUHHOTO MasiTHUKOB./3ydeHne 3aKkoHOB
JIBIDKEHUS TeJa B X0J1€ KoJieOaHUi Ha yIpyroM mojBece.

N3yueHue OBMKEHUS HUTSHOTO MasTHUKA. [IpeoOpa3oBanue sHEprun B IPY>KUHHOM MasiTHUKE.
HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTYXaIOMNX KojeOaHuii.ViccienoBane BEIHY X ICHHBIX
KoJie0aHui.

Tema 2. DnekmpomazHumnule Konedanus

KonebarenbHbiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KojeOaHUs B HACaIbHOM KOJeOaTeIbHOM
KoHType. @opmyna TomcoHa. CBs3b aMIUIMTYIbI 3apsja KOHIEHCATOpa C aMILIUTYJOW CHIIBI TOKA B
K0JIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUS SHEPTHH B UJCATHHOM K0JIe0aTeTbHOM KOHTYPE.

3aryxarolue 3JIeKTPOMarHUTHbIe KosleOaHus. BeIHYK€HHBIE 3JIEKTPOMarHuTHbIE KOJIeOaHusl.
[TepemenHbIl TOK. MOIIHOCTh NEPEMEHHOIO TOKAa. AMIUIUTYJHOE U AEHCTBYIOLEE 3HAYEHUE CHJIBI
TOKa U HaNpsKEHUs P pa3IuyHoON popMe 3aBUCUMOCTH IIEPEMEHHOIOTOKA OT BPEMEHH.
CuHyconJabHbIN NepeMEHHbI TOK. Pe3ucrop, KoHIEHcAaTOp M KaTyllka WHAYKTUBHOCTH B LIENU
CHUHYCOUJAJILHOI'O IEPEMEHHOT0 ToKa. Pe3oHaHc ToKOB. Pe3oHaHC HanpsKeHH.

Wneanbuelii Tpanchopmatop. [IponssoacTso, nepenaya u noTpedieHNe IEKTPUIESCKON SHEPTHH.
OKOJIOrMYecKHMe PpUCKM HIpHU  IPOU3BOACTBE  3NEKTposHepruu. KynbTypa  ucnonb30BaHUsS
AJIEKTPO3HEPTUU B IOBCEIHEBHOM KU3HH.

TexHuueckue YCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHl: AJIEKTPUUYECKUI 3BOHOK, I'€HEpaTop
IIEPEMEHHOT0 TOKa, JIMHUHU AJIEKTporepeay.

Llemoncmpayuu

CB0OOIHBIE AJIEKTPOMATHUTHBIE KOJIEOAHHUS.

3aBUCUMOCTb YacTOTBI CBOOOAHBIX KOJIEOAHUM OT MHIAYKTUBHOCTH U EMKOCTHKOHTYPA.
OcuorpaMMbl 3JIEKTPOMAarHUTHBIX KoJieOaHu. ['eHepaTop He3aTyXaroluX MeKTPOMarHuTHBIX
KosiebaHnii.Moiesnb 3JeKTPOMarHUTHOTO TeHepaTopa.

BoinyxeHHBIE CUHYCOUIaIbHBIE KOJIEOAHMUS.

Pe3ucrop, karylka HHAYKTUBHOCTH M KOHJEHCATOP B LIENIH IEPEMEHHOTO TOKA.

Pe3onanc npu MOCJIeI0BAaTEIbHOM COETMHEHUU pesucropa, KaTyILLIKH
MHAYKTUBHOCTH M KOHJIEHCATOpA.

VYeTpoicTBO M IPUHLMIT AeHCTBUS TpaHchopmaTopa.Moienb JINHUHU 3JIEKTPOIepeaayu.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi, npaKmuKym

Nzyuenue tpancdopmaropa.

HccnenoBanne NMEPEMEHHOIO TOKA 4epe3 IOCIIEN0BATEIbHO COEIMHEHHBIEKOHACHCATOP, KATYIIKY
U PE3UCTOP.

HabmtoneHune 21eKTpoMarHuTHOrO pe30HaHca.

Hccnenoanue pabOThl HCTOYHUKOB CBETA B LIEMIU TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUmMHble 60JIHbL

Mexanudeckre BOJHBI, YCIOBUS MX pacnpocTpaHeHus. llonepeunsie u mpojoiabHble BoHBL. [lepuos,
CKOPOCTb pacHpoOCTpaHEHUs M JAauHa BOJHBL. (CBONWCTBA MEXAHWYECKUX BOJH: OTPaKEHUE,
npesomiieHue, MHTephepeHlns U AUPPaKIHsL.

3Byk. Ckopocth 3Byka. ['pomkocTs 3Byka. Bricora ToHa. TemOp 3Byka. IllymoBoe 3arpsisHeHue
OKPYKaIoIIe Cpeabl.

ONEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS M3Jy4EHHUS JJEKTPOMArHUTHBIX BOJIH.

B3auMHas OpUEHTAIHs BEKTOPOB F, B v B OIEKTPOMArHUTHOM BOITHE.

CBolicTBa 3J€KTPOMarHUTHBIX BOJIH: OTPaXEHUE, MpeToMIICHHE, TOospU3alus,uHTephepeHns u
TG paKIus.
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[[Ikana »JIEKTPOMArHUTHBIX BOJH. IlpuMeHeHue SIEKTPOMArHUTHBIX BOJIHB TEXHHKE U OBITY.
[TpyHLIMIIBI paIOCBA3U U TEIEBUICHUS.

Pannonokanus. OneKTpOMarHuTHOE 3arpsi3HEHUE OKPYKAOLIEH Cpe/bl.

TexHuueckue ycTpolcTBa M NPAKTUUYECKOE IPUMEHEHHUE: MY3bIKaJbHbIE WHCTPYMEHTHI, pajap,
paauonpuéMHUK, TeEeBU30D, aHTeHHa, TenegoH, CBY-neub, yiabTpa3ByKoBasi AMATHOCTUKA B TEXHHUKE
U MEIULIMHE.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHEHHUE MTOTIEPEYHBIX ¥ MTPOAOIbHBIX BOIH. Konebmomnieecs Teno kak
MCTOYHMK 3BYKa.

3aBUCHUMOCTH JUIMHBI BOJHBI OT YacTOTHI Kosiebanuii. Habmonenrne oTpaskeHus ¥ IpeIoMIICHUS
MexaHuueckux BojH. HaGmonenue nnrepdepeHnu u nudpakiuny MEXaHUM4eCKUX BOJH.AKYCTUYECKUN
pEe30HaHC.

CBoiicTBa ynbpTpa3ByKa U €ro IpUMEHEHHE.

HaGmroienne cBs3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYION M 4acTOTOMKOJICOAHU.
HccnenoBanue CBOWMCTB 3J€KTPOMArHUTHBIX BOJIH: OTPaXEHHUE, MPEIOMIICHUE,TOJSIpU3alus,
mudpaknus, HHTEpQEepeHIIns.

O6HapysxeHre HHPPaKpacHOTO U yIbTPadUOIETOBOTO U3TyUEHUH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomsi, NPAKMUKYM

N3yuenue napamMeTpoB 3BYKOBO BOJIHBI.

W3yuyenue pacripocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka

[IpssMonMHENHOE pacpOCTpaHEHHE CBETa B OAHOpPOAHOM cpene. Jlyd cBera.

To4deuHbIil HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHue WU300paKEHHITB IIIIOCKOM 3€pKale.
Cdepuueckue 3epkaina.

[Ipenomnenue cBera. 3aKOHBI TPENOMIICHHS CBeTa. AOCONIOTHBIA MMOKa3aTelb MPETOMICHHS.
OTHOCUTENBHBIN NTOKa3aTeNb NpeaoMieHHs. [I0CTOSHCTBO 4acTOTBI CBETAM COOTHOLIEHUE JJIMH BOJIH
IIPU IIEPEX0/I€ MOHOXPOMATUYECKOTO CBETA YEPE3 I'PAHUILY pa3/iena IBYX ONTHYECKUX CPE.

Xon nyueit B mpusme. [lucnepcus ceera. CinoxHbIi coctaB Oenoro ceeta. L{Ber.

ITonHoe BHyTpeHHEE oTpaxeHue. IIpenenbHbIi yrom MoJHoro BHYTPEHHETO OTPaXKEHUS.

Cobuparomue U paccenBaromue JuH3bl. ToHKas nuH3a. DOKYyCHOE PAcCTOSHUE M ONTHYECKass Cuila
TOHKOW JIMH3BL.  3aBUCUMOCTh  (POKYCHOTO  pACCTOSTHUSI TOHKOM c(epruyecKoi JIMH3BI OT e&
TEOMETPUH U OTHOCUTEJIBHOTO TIOKAa3aTENANPETIOMIICHHUS.

dopMyna TOHKOM JIMH3bI. Y BEIMYEHUE, 1aBAEMOE JIMH30M.

Xox myda, NPOIIEIIET0 JIMH3Y IOJ NPOU3BOJBHBIM YIJIOM K €€ TJaBHOW ONTHYECKOM OCH.
[TocTpoenne n300paxeHUi TOUKK M OTpe3Ka MPsIMOM B COOMPAIOLINX M pacCeMBAIOIIMX JIMH3aX M UX
CUCTEMAX.

OnTuueckue npuodbopsl. Pazpemaromnas cnocoOHocTs. ['11a3 kak onTuyeckascucTema.

ITpenensl NPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. UuaTepdepenmnus cBera. KorepeHTHbIE HCTOYHUKH. YCIOBUS HAOIIOJACHHS
MaKCUMYMOB M MUHHMYMOB B WHTep(EpEHIIMOHHOW KapTHHE OT JIByX KOI'€PEHTHBIX HMCTOYHHUKOB.
[Tpumeps! Ki1acCUUEeCKUX MHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus ceeta. [udpakunonHas pemérka. YciaoBue HaOMIOAEHUS TIaBHBIX MAaKCUMYMOB IIpH
NaJieHU MOHOXPOMATHUECKOT0 CBETa Ha TU(PAKINOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuuyeckue ycTpocTBa M TEXHOJIOTMYECKHE IMPOIECChl: OYKH, JIyna, HMEpUCKOI, QoToanmnapar,
MHUKPOCKOII, TPOEKIMOHHBIN armnapaT, MPOCBETICHUE ONTUKH, BOJIOKOHHAS ONTHKA, AU(PaKIMOHHAS
pemeéTka.

Jlemoncmpayuu

3aKoHbI OTpakeHus cBeTa. MccaenoBanue nNpeioMIIeHUs CBETa.

HabmroneHue noyiHoro BHyTpeHHEro oTpaskeHus. Mozienb cBeTOBOAA.

HccenenoBanue xo/1a CBETOBBIX MYYKOB Yepe3 MIIOCKONAPAIENbHYIO MJIACTUHY UIPU3MY.
HccnenoBanue CBOMCTB 300paykeHHi B THMH3aX.MoeI MUKPOCKOIIA, TEJIECKOTIA.
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Hab6monenue uHTephepeHITUN CcBeTa.

Habmronenune I[BETOB TOHKHX TIEHOK.

Hab6mronenue nudpaknuu cBera.

Nzyuenne nudpakunonnoii pemérku. Habmonenue

nudpakonHoro crnekrpa.Habmoaenue aucnepcun

CBeETa.

Habmtoienue nonsipuzanuu cBera.

[IpumeHneHne NoaIpOUIOB )i U3YUYEHUS MEXAHUUECKUX HAIIPSDKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPAKmMuKym

W3mepenue rmokasaress NpesIoMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O PAcCTOSHUSL OT BelecTBa (HAa MPUMEPEKUIKHUX JIUH3).
N3mepenne pOKyCHOTO pacCTOSTHUSI pacceuBaromux JuH3. [lonydenue nzoopaxxeHus B

CUCTEMeE U3 IUIOCKOTO 3epkaiia 1 nuH3bl.Ilonydenne n3o0paxxeHus B cucTeMe 13 ABYX

JIIH3.

KoHcTpynpoBaHnue Te1eCKONUYECKUX CUCTEM.

Habmronenne mudpakunu, nHTEpGEpEeHIINH U MOJIIPU3AIUN CBETA.

W3ydenue nonsipusaii CBeTa, OTPaKEHHOTO OT MOBEPXHOCTH IUANIeKTpuKka.V3yuenune nutepdepeHum
JIA3€pPHOI0 U3YYEHHsI Ha IBYX ILEIAX.

Habmonenue nucnepcuu.

Habmronenue u uccnenoanue audpakiimonHoro crekrpa.MismMepenne

JUIMHBI CBETOBOI BOJIHBI.

[Tony4yeHne criekTpa HU3TyYSHHSICBETOIMOAA MPH TMOMOIIM JH(PPaKIMOHHONPEIIETKH.

Pa3nen3. OcHOBBI CHIENUAJIBLHOI TEOPUH OTHOCHTEJIbHOCTH

I'paHnMnBl  NPUMEHMMOCTM — KJIACCHMYECKOM  MexaHuku. [locTymarbl  cnenuanbHOM — TEOpHUH
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOW wuHTepBan. [IpeoOpasoBanus JlopeHma. YcioBue MNPUYMHHOCTH.
OTHOCHTEIBHOCTD OJTHOBPEMEHHOCTH. 3aM€EIJICHHE BPEMEHU U COKPAIICHNUE JJINHBI.

DHeprus U UMITYJIbC PENSITUBUCTCKON YaCTHIIBI.

CBs13b MacChl C PHEPTUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTULBI. DHEPTUS IIOKOS.

TexHuuyeckue yCcTpOHMCTBAa M TEXHOJOTHYECKHE IPOLECCHl: CIIYTHUKOBBIE NMPUEMHUKH, YCKOPUTEIU
3apsKEHHBIX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, NPAKMUKyM

OnpezneneHye UMITYJIbCa U SHEPTUU PENATUBUCTCKUX YacTHIl (10 GoTorpadusM TPEKOB 3apsHKEHHBIX
YACTHUI B MArHUTHOM TI0JIE).

Pa3nen 4. KBantoBas ¢pusuka

Tema 1. KopnycKynapho-601H06011 0yanuszm

PaBHOBeCHOE TeIUIOBOE M3IIyueHHE (M3NydyeHHE aOCONIOTHO YEPHOro Tesa). 3aKOH cMmeleHus BuHa.
I'unoresa Ilnanka o KBaHTax.

@DOTOHBI. DHEPTrHs U UMITYJIbC (POTOHA.

®oroapdexr. Ombitel A.I'. CroneroBa. 3akoHbl ¢(oTodddexra. YpaBHeHHe ODWHINTEHHA IS
doroapdexra. «Kpacnas rpanuna» pororddexra.

JaBnenue cBeta (B 4YacTHOCTH, JaBJICHHE CBEeTa Ha aOCOJIOTHO TOTJIOMAIONIYI0O W a0COJFOTHO
oTpakatolryto noepxHocth). OnbiThl I1.H. JleGenena.

BonnoBeie cBoiictBa wactuil. Bomabsl ne bpoins. J{nmuna Bomubel ne bpoiins u pasmepsl obimactu
JIOKaJIM3alMK JIBHXKYIIeHcss yacTulibl. KopmyckynsipHo-BoaHOBOM nyanu3Mm. Judpakius 31eKTpoHOB
Ha KpHUCTaJUIax.

Criermnduka u3mepenuii B Mukpomupe. CooTHomeHus HeonpenenénHocreil I eitzendepra.
TexHuuyeckue ycTpoHCTBa U TEXHOJIOTHMYECKUE MPOLECCHI: CIEKTPOMETP, (poTo3IeMeHT, HOTOAATUHK,
TYHHEJIbHBIH MHUKPOCKOII, COJIHEUHasi 0aTapesi, CBETOUO/.

Jlemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE C IUHKOBOH miacTuHoi. MccnenoBanue 3akoHoB BHenIHero ¢porodddekra.
HccenenoBanue 3aBUCHUMOCTH COIPOTHUBIIEHMS IMOJTYIPOBOJHUKOBOT OCBEIIEHHOCTH.
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CBeTOauOI.

Conneunas OaTapes.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi, npaKmukym

HccnenoBanue GpoTope3ucropa.

N3mepenue nocrosiHHol [Inanka Ha ocHOBe uccinenoBanus Gororddexra.lccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA YEPE3 CBETOAMO/] OT HATIPSKEHMUSL.

Tema 2. Duzuxka amoma

OnBITHl 1O HMCCICNOBAHUIO CTpOcHHMsI — aToMa. [lmaneraphas wmojenb aromaPesepdopna.
[Toctynatsl bopa. M3nydeHue u mnoriomieHue (GOTOHOB IPH IMEPEXOJIe aTOMAC OJHOIO YPOBHS
SHEPIrUH HA IPYrOM.

Buael cnextpos. CriekTp ypoBHEN 3HEpruy aToMa Bo0poAa.CIIOHTaHHOE U BBIHY)KJIEHHOE U3JIy4EHUE
ceera. Jlazep.

TexHuueckue ycTpoHCTBa M TEXHOJIOTMYECKHE MPOLECCHI: CIEKTPAJIbHBIA aHAIN3(CIEKTPOCKOI),
Ja3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna. Habmronenue

JIMHENYATBIX CIIEKTPOB.

VY CcTpoicTBO U IeHcTBUE CYETUNKA HOHU3UPYIOIIMX YacTUL.OnpeiesieHue 1JIMHbI BOJIHbI

JIA3€PHOTO U3IIyYECHHUS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomsi, NPAKMUKYM

HaOnroneHnue aMHeR4aToro crekrpa.

HccenenoBanue CIeKTpa pa3peKEHHOIO aTOMAPHOIO  BOAOPOAA M HM3MEPEHHUENOCTOSHHOMU
Pun6epra.

Tema 3. Qusuxka amomHozo A0pa u INeMeHmMAPHBIX YaAcCmuy,

Hyknonnas moznens siapa I'eiisenOepra—lBanenko. 3apsn sapa. MaccoBoe uucnosiipa. M3oromnsl.
PagnoaktuBHOCT. Anbda-pacnazn. DINEKTPOHHBIA W MO3UTPOHHBIA OeTa-pacmal.
I'amma-usnydenue.

3aKOH PaauOAKTHUBHOrO pacmaja. PaanoakTuBHbIE M30TONBI B NpHpojae. CBONCTBA MOHU3HUPYIOLIETO
u3IydyeHus. BiusHMe paaMoakTUBHOCTH Ha >KMBble OpraHu3Mmbl. EcTecTBeHHBIH (OH H3TydeHHs.
Ho3umerpusi.

OHeprus cBA3M HYKJIOHOB B siipe. SnepHbie cuibl. Jledekt macchl siapa.

Snepusie peakuuu. JleneHue wu cuHTe3 saep. SnpepHbie peakTopbl. [IpoOiembl  yrpaBisieMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTHYECKUE ACTIEKTHI Pa3BUTHS SIAEPHON SHEPIETUKH.

MeTto/1bl perucTpaiiy 1 UCCIeA0BaHUs dJI€MEHTapHBIX YacTull. dyHaMeHTaIbHbIE B3aUMOJCHCTBUS.
bapuoHbI, ME30HBI U JIENTOHBI.

[TpencraBnenue o CtanaapTHON Mojenu. KBapk-riitooHHas MOJENb apOHOB.

®uznka 3a npenenamu CranpapTHOM Monenu. TémHas marepus M TEMHas dHeprus. EauHcTBO
¢bu3nyecKoil KapTUHBI MUpA.

TexHHueCcKne yCTpOICTBA M TEXHOJOTMYECKUE IPOLIECCHI: JO3UMETp, Kamepa BuibcoHa, saepHbII
peaKkTop, TEPMOSIZICPHBINA PEaKkToOp, aTOMHasi 00MOa, MArHUTHO- Pe30HAHCHAST TOMOTpadusi.
Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul, nNPAKMUKYM

HccnenoBanue TpekoB yacTull (1Mo ToToBbIM ¢oTtorpadusam). McecnenoBanue pagnoakTHBHOro (oHa ¢
UCIIOJIb30BaHUEM Jl03UMeTpa. I3yueHne nornomeHus 6eTa-4acTiil aTFOMUHUEM.

Pa3nes 5. JineMeHTHI aCTPOHOMHUHM U ACTPOPU3UKHU

Otanbl pa3BUTHSA acTpOHOMMH. IIpukinagHOE MW MHPOBO33PEHUYECKOE 3HAUYEHHE ACTPOHOMHH.
[TprMeHUMOCTh 3aKOHOB (PU3UKU J17151 00BSICHEHUS IPUPOIbI KOCMUYECKUXOOHEKTOB.

MeTtoapl acTpOHOMUYECKUX HcciieoBaHNN. COBPEMEHHBIE ONTUUYECKUE TEJIECKOIIBI, paJHOTEIECKOIIBL,
BHeaTMoOc(epHasi aCTPOHOMHSI.

Bun 3Bé3nHoro HebOa. Cos3Besnusi, spkue 3BE3BI, IUIAHETHI, WX BUAMMOE JBHXKeHue. CoaHeuHas
cucreMa.

Connue. Conneynast akTUBHOCTB. Mcrounuk sHeprun CosHIa U 3BE3 L.

3BE3/bI, UX OCHOBHBIE XapaKTepHUCTUKH. [[narpaMma «CHEKTpaJbHBIN KJIacC — CBETHUMOCTBY. 3BE3/IbI
[JIaBHOM IOCIEA0BATENbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JJsl 3BE3]  IJIaBHOU
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II0CJIEI0BATENbHOCTU. BHYTpeHHee cTpoeHue 3BE31. COBpEMEHHbIE NPEICTABICHUS O IPOUCXOKAECHUU

u 3Bosouuu CoslHLa U 3BE3]1. DTalblKU3HU 3BE3].

Muneunsrii [1yts — Hama [Nanaktuka. [Tonoxxenue u npuxenue Connua B ["amakTuke.

Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHbIE ABIPBI B AAPAX TANAKTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO6ma. Pa3Oeranme ranakTHk.

Teopus bonpmioro B3psiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykTypa Beenennoit. Meraranaktuka. Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaOnronenuss 3BE31HOrO HebGa HEBOOPYKEHHBIM IJIA30M C  HCIOJb30BAaHMEM KOMIIBIOTEPHBIX

NPUJIOKEHUN I ONpENEICHUsl TMOJIOKEHUsT HEOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC

co3Be3aus CeBepHOTro MoyLIapus U SpKue 3BE3/bI.

HabGmonenus B reneckon JlyHbl, aHeT, TYMaHHOCTEN U 3BE3/IHBIX CKOILJICHUI.

Du3nyecKuil NPAKTHKYM

CriocoObl  m3MepeHHst (PU3MYECKMX BEIMYMH C HCIOJIB30BAaHUEM aHAJIOTOBBIX M LU(PPOBBIX

U3MEPUTENIbHBIX IPUOOPOB U KOMIBIOTEPHBIX JATUMKOBBIX CHCTEM. AOCOIIOTHBIE M OTHOCUTEIbHbIE

MOTPEIIHOCTU U3MepeHUil pu3nyecKkux BeanduH. OLeHKa rpaHull IOTrPELIHOCTEN.

ITpoBeneHNe KOCBEHHBIX U3MEPEHUM, NCCIIEA0OBAaHUI 3aBUCUMOCTEH (PU3NUECKUX BEIMYUH, IPOBEpPKa

IPEJIOKEHHBIX runore3 (BblOOp M3 pabOT, OMMCAHHBIX

B TEMAaTHYECKUX pa3zienax «YUYeHUYECKUH SKCIIEPUMEHT, JIabOpaTOpHbIe paOOThl, MPAKTUKYM)).

O0o0maroniee NOBTOpeHne

O0oOuieHne M cuUcTeMaTU3alUsl COAEP)KaHUS pas3fenoB Kypca «MexaHUKay,

«MonekynsipHass (pu3nka W TEpMOIUHAMUKA», <«IEKTpoauHamuKay, «KoneOaHUs ¥ BOJHBDY,

«OCHOBBI CIEIMATILHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas (u3uKay,

«IJIeMEHThI aCTPOHOMHUHU U ACTPOPUUKI».

Ponp pu3uku 1 acTpOHOMUU B 3KOHOMUYECKOH, TEXHOJIOIMUYECKON, COLIMAIBHOM M 3THUECKOM cdepax

NEeSITEIHHOCTH 4YEJIOBEKa, POJb M MECTO (DM3MKM M aCTPOHOMHHB COBPEMEHHOW HAyYHOW KapTHHE

MHUpa, 3HAYEHHWE OIHUCATeNbHOH, CHCTeMaTH3UpYIOLeH, OOBICHUTENBHOM U TNPOrHOCTHYECKON

GyHKIMN (u3nyeckoil Teopuu, posib (PU3NUYECKOW Teopurh B (OPMHUPOBAHUU MPEJCTABICHUNA O

¢u3nueckoil kapTuHe MHpa, MecTo (U3NYECKOH KapTUHBI MUpa B OOLIEM psily COBPEMEHHBIX

€CTECTBEHHO-HAYYHBIX NPEACTABIECHUIN O IPUPOJIE.

Me:xnpeamerHblie CBA3U

N3yuenue kypca ¢usuku yriayonéHHoro ypoBHs B 11 kjacce ocyuiecTBiSeTCs € Y4ETOM

COJIepKATEJIbHBIX MEXKIIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTHM, XMMUH, reorpapuu u

TEXHOJIOTHH.

Meosicnpeomemnvle NOHAMUA, CEA3AHHbBIE C UYUEHUEM MEMOO006 HAYYHO20 NO3HAHUA: SBICHUE,

HayuHbI (hakT, TuUnotes3a, (puU3nUecKas BEIUYMHA, 3aKOH, TEOPHs, HAOIIOJEHHE, SKCIECPHUMEHT,

MOJICIUPOBAaHUE, MOJielb, W3MEpPEHHEe, MOTPEUIHOCTH W3MEpPEHHH, HW3MEepHUTEeNbHbIE NPHOOPHI,

nudposas maboparopus.

Mamemamuxka: Pemenue cucreMsl ypaBHeHui. TpuroHomerpuueckue (QyHKIMH: CHHYC, KOCHHYC,

TaQHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpHl M MX MPOEKUUU Ha OCH

KOOpJMHAT, CJIO)KeHUEe BeKTOpoB. IIpom3Boanble snemeHTapHbIX GyHKuui. [IpusHaku mnomoOus

TPEYroJIbHUKOB, OINpe/IeIeHHE MIOAAN MI0CKUX GUryp u oonéma ted.

Buonozusa: >nexTpudeckue sBICHUS B KUBOW MPUPOJIE, KOJIEOaTEIbHbIE IBUKEHUSA B KUBOW MPUPO/IE,

DKOJIOTMUECKNE PHUCKM TPU IPOU3BOJACTBE DJIEKTPOIHEPIUH, DIEKTPOMAarHUTHOE 3arpsi3HEHUE

OKpYXKarollled Cpeabl, YJIbTPa3ByKOBas JAMArHOCTHKA B MEIWLIMHE, ONTHYECKUE SIBICHUS B >KUBOI

IIPUPOJIE.

Xumusa: CTPOGHHE aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKass CTPYKTypa TBEPABIX TeEJ, MEXaHH3MbI

00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAIbHBINA aHAJIH3.

Teozpagpus: MarHUTHBIE NONIOCA 3€MIIH, 3aJI€KH MAarHUTHBIX pYA, (OTOCHEMKA 3eMHOM TTOBEPXHOCTH,

ceiicmorpad.

Texnonozua: NpUMEHEHUE TOCTOSHHBIX MAarHMWTOB, AJIEKTPOMAarHWTOB, AJIEKTPOJABHUraTeNb Skoowu,

TeHEpaTop MEPEMEHHOI0 TOKA, MHAYKLHMOHHAs I€Yb, JIMHUM 3JIEKTpolepenad, 3JIEKTPOABUIaTENb,

panap, paguonpuéMHUK, TEIEeBU30p, aHTeHHa, TenedoH, CBU-neus, ynpTpa3BykoBas JMAarHOCTUKA B
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TEXHUKE, IPOEKIUOHHBIN ammapar, BOJIOKOHHAs ONTHKAa, COJHEYHass Oarapes, CIIyTHUKOBBIE
IPUEMHHUKH, JIEpHAsI SHEPTETHKA U SKOJOTMYECKUE ACTIEKTHI €€ pa3BUTHUS.

IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®PU3UKE

HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yiIbTaThl OCBOCHUA ydeOHOro npeaMera «Pu3KKa» JOHKHBI OTPakaTh TOTOBHOCTh U
CHOCOOHOCTh 00YYAIOIIUXCS PYKOBOJICTBOBATHCS C(POPMHUPOBAHHON BHYTPEHHEW MO3UIMEN TUYHOCTH,
CHUCTEMOW ILIEHHOCTHBIX OpHEHTAlMH, MO3UTHBHBIX BHYTPEHHUX YOE€XIEHHH, COOTBETCTBYIOLIUX
TPAAULIUOHHBIM LCHHOCTAM pOCCHfICKOFO 06H_[€CTBa, paclupCHUC KHU3HCHHOI'O OIIblTa W OIIbITa
JEATEIIBHOCTH B IIPOLECCE pealn3alliM OCHOBHBIX HAIPABIECHUN BOCIIMTATEIBHOU JEATCIBHOCTH, B
TOM 4MCJIE B YaCTH:

l) rPa’kKIaHCKOT0 BOCIIMTAHMS

c(OpPMHPOBAHHOCTh IpakJaHCKOH NO3HMIIMK  00ydaronierocs Kak aKTUBHOTOH
OTBETCTBEHHOT'0 4JICHA POCCHHCKOTO O0IIECTRA,;

NPUHSATHE TPaTUIIMOHHBIX 00IIIeYeTTOBEYECKIX T'YMaHHUCTHYECKUXHU

ACMOKPAaTUICCKHUX HeHHOCTefI;

TOTOBHOCTb BECTH  COBMECTHYK  JCSTEIbHOCTD B HMHTEpecax  TIPaKJIaHCKOTO

00111ecTBa, Y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHOM OpraHu3alluy;
YMEHHE B3aMMOJICHCTBOBATH C COLIMATbHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX(PYHKIMSIMH U
Ha3HAUYCHHEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOMN 1€ATEIHbHOCTH;

2) NaTPHOTHYECKOI0 BOCIHTAHMUS:
c(OPMHPOBAHHOCTh POCCUNHCKOM I'paXkIaHCKON MIEHTUYHOCTH, ATPUOTU3MA; LIEHHOCTHOE
OTHOIIEHHE K  TOCyAapCTBEHHBIM CHUMBOJIaM, JIOCTUKEHUSAM
POCCHIMCKHX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOT0 BOCHUTAHMS:
c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ITUYECKOTO MOBEEHUS; CHIOCOOHOCTh
OLICHMBATh  CUTyallUI0 U  I[PUHUMATH OCO3HAHHBIE peleHus,
OpPUEHTHUPYSICh Ha MOpPaJbHO-HPABCTBEHHBIE HOpPMbI W LEHHOCTH, B TOM YHCIE
B JICSTEIBHOCTH YYEHOTO;
OCO3HaHHE JIMYHOTO BKJIa/1a B IOCTPOEHUE YCTOWYUBOTO OyIYIIETO;

4)3¢TeTHuecKoro BOCIUTAHMS:
9CTETUYCCKOC OTHOIICHUE K MUPY, BKIIIOYAsA 3CTCTUKY HAYYHOI'0O TBOPYECTBA,IIPUCYILICTO
(usuueckoii Hayke;

5) TpynoBoro BocnuTanus:
UHTEpPEC K pPa3IMYHBIM cdepaM TpoPecCHOHATBHON NESTENPHOCTH, B TOM YHCIE CBS3aHHBIM C
¢u3uKOil W TEXHUKOH, yMEHHE COBeplIaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun u
peaTr30BBIBATh COOCTBEHHBIC JKU3HEHHBIC TIJIAHEI,
TOTOBHOCTb M CIIOCOOHOCTB K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00J1aCTH (PU3UKHHA MPOTSHKEHUU
BCEH KHM3HU,

6)7K0/10rHYeCcKOro BOCHUTAHKS:
c(OpMUPOBAHHOCTH 3KOJIOTMUECKOH KyJIbTYphl, 0OCO3HAHHE II100ATEHOTO XapaKTePa’KOJIOTHYECKUX
npobiuewm;
MJIAHUPOBAHUE U OCYIIECTBIICHUE JEUCTBUN B OKPYKAIOIIEH Cpe/ie HA OCHOBE3HAHUS LIeJIer
YCTOMYHMBOTO Pa3BUTHSI UEJIOBEUECTBA;
Pacipenue onbiTa J1E€ATENHHOCTH 3KOJIOTHYECKON HANpaBiICHHOCTH Ha OCHOBEHMMEIOIIMXCS 3HAHUN
1o (u3MKe;

7) HeHHOCTH HAYYHOTO TO3HAHMS:
COpPMHPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  Pa3sBHTHS
¢du3nueckoil HayKH;
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OCO3HAaHUE NI ECHHOCTU HaquOﬁ ACATCIBHOCTH, TOTOBHOCTH B IIPOLECCE HN3YUYCHHA (1)I/I?>I/IKI/I
OCYHWICCTBJIATH NPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIBHOCTE MHAUBUAYAJIBHO U B I'PYIIIIC.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE y4eOHbIe JAeilCTBUSA
ba3oBble jiornyeckue 1eicTBU:
® CaMOCTOATENbHO (HOPMYIHPOBATh U AKTyaJIM3UPOBATh MPOOIEMy, paccMaTpUBaTheE
BCECTOPOHHE;
®  OMNpPEEINATh NN ACITEbHOCTH, 33]1aBaTh MAPAMETPhl U KPUTEPUU UX TOCTHIKECHUS; BBISIBIISTh
3aKOHOMEPHOCTH M IMPOTUBOPEUMS B pacCMaTPUBAEMBIX (DU3MUECKHUX
®  SBIICHUSX;
e pazpabarbIBaTh IUIaH  pelmieHUusT  mpoOsieMbl ¢ y4€TOM  aHanu3a  MMEIOIIUXCS
MaTepUabHBIX U HEMATEPHAIbHBIX PECYPCOB;
® BHOCHUTH KOPPEKTHUBBI B J€ATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOBLIENISIM, OLICHUBATh
PUCKH MOCIEACTBUM JAEATEIBHOCTH;
® KOOPJIWHUPOBATH M BBIMOJHATH PabOTy B YCIOBHSIX PEAbHOTO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aHMO/ICHCTBHS;
® pa3BHUBaTh KPEaTUBHOE MBIIIJICHHE MTPH PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble uccienoBarenbckne 1eiicCTBUS:

® BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KIIOYCBBIMU MOHITHSIMHA U METOIaMU (PU3HUYECKON HAYKU;

® BIAJCTh HABBIKAMH Y4e€OHO-HCCIIEIOBATENIbCKOW M TMPOEKTHOW JAESITeIbHOCTUB OOJACTH
¢bu3MKHM, CIOCOOHOCTHIO UM TOTOBHOCTHIO K CaMOCTOSITEIBHOMY TOHCKY METOJIOB PELICHHS
3a/1a4 (PU3UIECKOro COepIKaHUs, MPUMEHCHHIO Pa3IMYHbBIX METOOBIIO3HAHUS;

e BJIAJCTh BUJAMHU JCATEIBHOCTH IO IOJIYYEHUIO HOBOIO 3HAHHUs, €ro HHTEPIPETaLUH,
npeoOpa3oBaHMI0 M NPUMEHEHHUIO B PA3IMYHBIX YYE€OHBIX CHUTYalUsX, B TOM YHUCIE MpU
CO3/IJaHWU YUYE€OHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

® BBIABJIATH IPUUYMHHO-CIIEJICTBEHHBIE CBSI3U M aKTyaJIM3UpPOBATh 33/1a4y, BbIABUTaTbTUIIOTE3Y €€
pEelIeHusl, HaxOJWUTh AapryMEHThl I J0Ka3aTelbCTBA CBOMX YTBEpPXKICHUM, 3a1aBaTh
napameTpbl U KpUTEPUU PEIICHHUS;

® aHAIM3UPOBATh MOJYUYEHHBIE B XOJ€ PEUICHUS 3a7a4l Pe3yJIbTaThl, KPUTUUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

® CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/lauyd B 00pa30oBaTEIbHON ACATEIHHOCTH, B TOM
YUCJIe PU U3y4eHUn (PU3UKH;

® J1aBaTh OLIEHKY HOBBIM CHUTYaIlMsIM, OLIEHUBATh IPUOOPETEHHBIHN OTIBIT;

® yMETh MEPEHOCUTH 3HAHUS MO (PU3UKE B MPAKTUYECKYIO 00JIACTh )KU3HEACATEIbHOCTH;

® yMETh WMHTErPUPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00AacTeH; BBIIIBUTaTh HOBBIC HIEH,
npeayiaraTh OpUTHHAIBHBIE TTOAXOAbl U PEIIECHUS;CTABUTh TTPOOIEMBI U 3aJ1auH, JOMYCKAIOII1e
aJIbTEPHATUBHBIE PEIICHUSI.

Pabora c undopmanmeii:

e BJAJCTh  HAaBBIKAMHU VLS uHdopManuu buznuecKoro coJiepKaHUsl U3
HMCTOYHHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISATh MOUCK, aHAIN3, CHCTEMATU3AIUIO
Y MHTEPIPETANNIO HHOOPMAITUU PA3TUIHBIX BUIOB U (OPM MPEACTABICHUS;

® OIEHUBATh IOCTOBEPHOCTH HH(POPMAIIHH;

® CMOJNB30BAaTh CpeAcTBa WH(MOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX  TEXHOJIOTUH B
pelIeHrn KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHBIX  3a/a4 C
coOroIeHrEM TpeboBaHMit IPTOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTHCHBI,
pecypcocOepexeHus, MPaBOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMAITMOHHON OE30MaCHOCTH;

® CO37aBaTh TEKCTHI (PU3MYECKOTO COJACPKAHUSA B PA3IMYHBIX (opMarax ¢ Y4ETOM Ha3HAUYCHHS
nHpopManu W 1ENIEBON ayAuTOpPWHU, BBIOMpas ONTUMAIbHYIO (OpPMY TPEICTaBICHUS U
BU3yaJlW3alluu

KomMMyHukaTUBHBIE YHHBepCaJbHble y4eOHbIE eiiCTBHS:

®  OCYILECTBJISATH OOIEHUE HA YPOKaX (PU3MKH U BO BHE-YPOUHOM NESTEILHOCTH; PACIIO3HABATh
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MPEIMOCHUIKY KOHQJIMKTHBIX CUTYallUul U CMSTYaTh KOH(IUKTHI; Pa3BEPHYTO U JIOTUYHO U3JIaraTh
CBOIO TOUYKY 3PEHUS C UCMOJIb30BAHUEM SI3BIKOBBIX

CPENCTB;

MOHKUMATb U HUCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOM 1 MHAUBUyaIbHON pabOThI;BHIOUPATD
TEMATHKY U METOJIbI COBMECTHBIX JICUCTBUMN C yIETOM OOIINX HHTEPECOB,

Y BO3MOXKHOCTEH Ka)10ro WICHA KOJUIEKTUBA,

MIPUHUMATh LIEJIM COBMECTHOM JIESTEIIbHOCTH, OPIraHU30BbIBATh U KOOPJAUHUPOBATH JCHCTBUSA 110
€€ IOCTH>KEHUIO: COCTABJIATH IUIaH ICUCTBUM, PACTIPEAEIISAThH POJIM C YYETOMMHEHHUM YYaCTHUKOB,
00CyXJ1aTh pe3y/ibTaThl COBMECTHOM pabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KaXKJOT0 y4aCTHHKA KOMaHIbl B OOUIMIl pe3yibTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeayaraTb HOBBIC IIPOEKThI, OLIEHUBATH HUIEU C I[O3MLUHUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKONW 3HAYNMOCTH;

OCYLIECTBJISATh MMO3UTHUBHOE CTPATErMYECKOE MOBEACHUE B PA3IUYHBIX CUTYyalUSAX, MPOSIBIATH
TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHble yHUBepca/ibHble y4deOHbIe /1eliCTBUA
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIISATh IO3HABATENBHYIO NESATEIBHOCTh B OONacTH (U3UKHA U
ACTPOHOMMH, BBISBISATH IPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE3a/1auH;
CaMOCTOSITEJIbHO COCTAaBJSATh IUIAH pELIEHHUs pacu€THBIX W KaueCTBEHHBIX 3aJad, IUIaH
BBIMIOJTHEHUSI TPAKTUYECKOW paboThl € YYETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U IpeAnouTeHUH;

J1aBaTh OLEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKHU Y4eOHOT0 IPEAMETa Ha OCHOBE JINYHBIX MPEANOUYTEHUIN;

JIeJ1aTh OCO3HAHHBIN BBIOOD, ApIryMEHTUPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH3a PEIICHHUE;
OLICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0cTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO 3PYIULUU B 00nacTu (PU3UKHU, MOCTOSHHO
HOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHbII YPOBEHB.

CﬂMOKOHTpOJIb, IMOLIMOHAJbHbIA HHTENJIEKT:

JlaBaTb OLIEHKY HOBBIM  CHUTyalUsiM,  BHOCUTb  KOPPEKTHUBBI B JI€ATEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIEIISIM;
BJIa/IETh HaBbIKaMU MO3HABATENbHOMN pe(eKCuu Kak OCO3HAHUS COBEPIIAEMbIXICHCTBUH U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHU;
UCIOJIb30BaTh NMPUEMBI Pe(IEKCUH Ul OLIEHKU CUTYalluu, BBIOOpPAa BEPHOTOPELICHUS;
YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEILECHHUS 110 UX CHUKCHUIO; IIPUHUMATD
MOTHUBBI U apT'yMEHTHI APYTUX IPU aHATIM3€ PE3YJIbTATOB S TeIbHOCTH;IPUHUMATh ce0s,
IIOHUMasl CBOM HEJJOCTATKU U JOCTOMHCTBA;
IIPUHUMATh MOTHUBBI ¥ aPT'yMEHTBI IPYTUX IIPU aHAJIU3€E PE3YIbTATOB JEATEIbHOCTH; IPU3HABATD
CBOE IIPaBO U MPABO JPYTUX HA OMIMOKH.

B mnpomnecce noctukeHuss JIMYHOCTHBIX PpE3YyJlIbTaTOB OCBOEHUS MPOTrpaMMBbl MO (PU3UKeE s

YPOBHSI CPEIHEr0 00IIero 00pa3oBaHKs y 00YJarOLIUXCsl COBEPIICHCTBYETCAIMOYUOHALHBIL UHMENNEKN,
TpeINoJIararonui ¢hOpMUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIONIETO0 CHOCOOHOCTh MOHMMAaTh CBOE SMOLMOHAIBLHOE COCTOSHUE,
BUJICTh HANpaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObIThYBEPEHHBIM B ce0e;
CaMOpEeryJINpPOBaHUs, BKJIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBE/IEHUE, CIIOCOOHOCTh AJaNTUPOBATHCS K SMOLMOHAIBHBIM H3MEHEHUSAM U TMPOSBISATDH
TMOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALIMHU, BKJIIOUAIOLIEH CTPEMIIEHHE K TOCTH)KEHHUIO LIETU U YCIIEXY, ONITHUMHU3M,
WHUIMAaTUBHOCTb, YMEHUE 1EHCTBOBATh, UCXO/s U3 CBOUX BO3MOYKHOCTEN;

SMIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh IOHMMaTb SMOLIMOHAJIBHOE COCTOSIHHE JApYTHX,
YUUTBIBATh €I0 IIPU OCYILECTBICHUH OOLIEHNUs, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKHUBAHUIO;
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COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTb BBICTPAMBaTh OTHOLICHMSIC APYTMMHU
JFOAbMU, 3a00TUTHCS, IPOSBIISITH MHTEPEC U pa3periaTb KOH(QIHUKTEHI.

MNPEJIMETHBIE PE3YJIbTATBI
K xonny oOyuenus B 10 kiacce npeqMeTHbIe pe3ynbTaThl HA YIITyOJIEHHOM YPOBHEJOIKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD Y O0YYAIOIIUXCS YMEHHIA:

IOHUMAaTh POJib (PU3MKH B SKOHOMUYECKOH, TEXHOIOTMUYECKOM, IKOJIOTUUYECKOM, COLIMATBHON |
THYECKOW cdepax HeATETbHOCTH 4YeloBeKa, poJib M MecTO (U3UKH B COBPEMEHHOM
Hay4YHOH KapTHHE MHUpa, 3HAaYEHUE ONUCATEIbHOM, CHCTEMAaTU3UPYIOLIeH, 0ObICHUTEIHON U
IPOTHOCTUYECKON (YHKIMIA (U3NUECKON TEOpHH — MEXaHWKH, MOJICKYJSIPHOH (U3UKH H
TEPMOJMHAMUKH, POJIb (hU3HUYECKON TeopuH B (POPMHUPOBAHUU HPEICTABICHUN O (hU3HUECKON
KapTUHE MUPA;

pasinyarh yCIOBHUA INPUMEHUMOCTH MoJenell (U3M4ecKux Tela M IMPOLECcCOB (SBIECHUI):
UHepLHMalbHas cucTeMa OTcuéra, abCONIIOTHO TBEPAOE Telo, MaTepuaibHas TO4YKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOJHOE TMajJeHue, abcomoTHO ympyras aedopmanus,
abCOJIIOTHO YHpyroe M aOCOJIOTHO HEYNpYroe CTOJIKHOBEHHUS, MOJENU rasa, KHJIKOCTU U
TBEPAOTO (KPUCTAJUIMYECKOr0) Tea, HJICANbHBIA TIa3, TOUEYHBIH 3apsil, OJHOPOJIHOE
JNEKTPUYECKOE T10JIE;

pa3nuyarh ycloBHs (TpaHHIBI, 00JACTH) MPUMEHMMOCTH (DU3WYECKHX 3aKOHOB, MOHUMATh
BceoOImuMit xapakrep pyHIaMEHTaIbHBIX 3aKOHOB M OTPAHUYCHHOCTh MCIOJIB30BAHUS YACTHBIX
3aKOHOB;

AHAIN3UPOBATh U OOBACHATH MEXaHUYECKHE NPOLECCHl U SIBJICHMS, HCIOJb3YyS OCHOBHbBIC
MIOJIOKEHHUS W 3aKOHBI MEXaHWKH (OTHOCHUTEIIFHOCTh MEXAaHHYECKOTO IBIIKEHUS, (OpMyIibI
KUHEMAaTUKU PaBHOYCKOPEHHOI'O JBIJKEHUs, MpeoOpasoBaHus [amuiess [uis CKOpOCTH H
nepeMenieHusi, 3akoHbl HbIOTOHA, MPUHIMI OTHOCUTENbHOCTH ['anuiesi, 3aKOH BCEMUPHOIO
TATOTEHUS, 3aKOHBI COXPAHEHUS UMIYJIbCa U MEXaHUYECKOW SHEpruH, CBsA3b pabOThI CHIIBI C
M3MEHEHHEM MEXaHWYECKOW SHEpruu, YCJIOBUS paBHOBECHS TBEPAOrO Teia), MPU 3ITOM
MCIIOJIb30BaTh MAaTEMAaTUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBATh YCIOBUS NPUMEHUMOCTHU
Gu3HYEeCKUX 3aKOHOB: TpeoOpasoBanuid ["anmies, BTOporo u TpeThero 3akoHOB HbIOTOHA,
3aKOHOB COXPAaHEHUSAMMITYJIbCA U MEXaHUUECKON YHEPIHH, 3aKOHA BCEMUPHOIO TATOTEHUS;
AQHAJIM3UPOBATh U OOBSICHATDH TEIUIOBBIE IPOLIECCHI U SIBICHUS, UCIIOJIb3YS] OCHOBHBIEITOJIOKEHUS
MKT 1 3aKk0oHBI MOJIEKYJISIPHON (PU3MKU M TEpMOJIMHAMUKHU (CBSI3b JABJICHMS UACAJIBHOTO Ta3a
CO CpelIHEH KMHETHMYECKON 3HEpPrHel TEIUIOBOIO JBMKEHMS M KOHLEHTpPALUEH €ro MOJEKYII,
CBS3b TEMIIEpATyphl BELIECTBA CO CPEAHEM KMHETHMYECKONW HEepruei TemIoBOro JABH)KEHUS
€ro 4YacTHll, CBfA3b [JaBJICHMS HACAIBHOIO TIa3a C KOHLEHTpAaUUEell MOJEKYJI M €ro
TeMnepaTypou, ypaBHeHue MenneneeBa—KitaneiipoHna, nepBblii 3aKOH TEPMOJAUHAMHUKHU, 3aKOH
COXpaHEHMsI DHEPIMHM B TEIUIOBBIX IPOLECCaX), MPU 3TOM HCIOJIb30BaTh MATEMaTHYECKOE
BBIpaXCHHE 3aKOHOB, YKa3blBaTh YCJIOBUS IPUMEHUMOCTH YpaBHEHMs MeHeneeBa—
Knaneiipona;

AQHAIN3UPOBATh U OOBSICHATH DJIEKTPUUECKHUE SIBICHMSI, HCIOIb3ys OCHOBHBIE MOJOXKEHUS U
3aKOHBI 3JIEKTPOAMHAMMKHU (3aKOH COXpaHEHMs OJIJIEKTPUYECKOro 3apsna, 3akoH KymoHa,
NOTEHLUAIBHOCTh  DJIEKTPOCTATUUECKOTO TMOJISI, MPUHLUI CYNEPHO3ULUU DIIEKTPUUYECKUX
noJiel, TPy 3TOM YKa3blBas YCJIOBUS NMpUMEHUMOCTH 3akoHa KysoHa, a Takke NpakTHUYECKU
BaXHbIE COOTHOLIEHMs: 3akoHbl Oma aus ydacTKa IenH U Uil 3aMKHYTOM
aneKTpudeckoi 1enu, 3akoH Jlxoyns—Jlenna, mpaBuna Kupxroda, 3akonsr ®apanes ans
AIIEKTPOIIN3A);

ONKCHIBaTh (PU3UUECKHE TPOLECChl U SBJICHMS, MCIOJIb3ysl BEIMYMHBL: MEpeMelieHHe,
CKOPOCTb, YCKOpPEHHE, UMIYJIbC Tela M CUCTEMbl Te€J, CHJIa, MOMEHT CHJIbl, JIaBJIE€HUE,
NOTEHIMAJIbHAs SHEPrHsi, KUHETHYECKash HHEprus, MeXaHHuecKas SHeprus, paboTa CHIIb,
HEHTPOCTPEMUTENBHOE YCKOPEHHE, CUIA TAXKECTH, CUJIa YIPYTOCTH, CUja TPEHHSI, MOIIHOCTD,
SHEpPrus B3aMMOJCHCTBHS Teda ¢ 3emiéil BOMM3M €€ MOBEPXHOCTH, DSHEPrusl YHIpyroi
nedopmauu TpYKUHBI, KOJIMYECTBO TEIUIOTHI, a0COJIOTHAs TeMIeparypa Teia, pabora B
TEPMOJIMHAMHKE, BHYTPEHHSSI SHEPrUsl UACaIbHOIO OJHOATOMHOTO rasza, paboTa HAeaIbHOTro
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rasa, OTHOCUTEJIbHAasi BJIAXHOCTh Bo3ayxa, KIIJ[ wuaeanbHOrO TEMIOBOTO JBHUIaTEls;
AIIEKTPUYECKOE 110JI€, HAIPSYKEHHOCTD AIEKTPUUYECKOTO I10JIsI, HAPSLKEHHOCTD I10JIs1 TOYEYHOTO
3apsiia WM 3apsHKEHHOTO I1apa B BAKYYME U B IUAJIEKTPUKE, MOTEHIMAJ 3JIEKTPOCTATHYECKOTO
I10JIs1, Pa3HOCTh NOTEHLMAJIOB, 3JIEKTPOJBUKYIAs CHJIA, CHJIA TOKA, HAIpPSDKEHHE, MOLIHOCTh
TOKa, 3JIEKTpUUEcKass EMKOCTh IUIOCKOIO KOHJIEHCATOpa, CONPOTHUBICHHME ydyacTKa LEIHU C
IIOCJIEZI0BATEIbHBIM U NApAJUIEIbHBIM COEAMHEHHUEM DPE3UCTOPOB, SHEPrusl AIEKTPUUYECKOTO
HOJIs1 KOHJIEHCATOoPa;

OOBSICHATH OCOOCHHOCTH TIPOTEKaHUS (PU3MUYECKUX SIBICHUI: MEXaHHYECKOE JBIKCHHE,
TEIUIOBOE JIBU)KCHUE 4YaCTHUI] BEUIECTBA, TEIUIOBOEC PABHOBECHE, OpPOYHOBCKOE IBIIKEHHE,
updy3usa, ucnapeHue, KUIIEHWE M KOHJCHcalus, IUIABIEHUWE U KpHUCTaUIM3alus,
HAIpPaBJIEHHOCTh TEIUIONEPENauy, 3JIEKTpU3alus Tell, 3KBUIOTEHLHUAIbHOCTh IOBEPXHOCTH
3apsKEHHOTO MPOBOJAHUKA;

IOPOBOJUTH MCCIIEOBAHUE 3aBUCHMOCTH OJHOM (PU3MUECKOW BEIMYMHBI OT JPYro C
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHU, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBAThH
pe3yabTAThl MOJYYEHHONW 3aBUCUMOCTH (M3UYECKUX BEIHMYMH B BUAC I'paUKOB C Y4ETOM
aOCOJIIOTHBIX TIOIPEIIHOCTEH HW3MEepeHUull, Jenarh BBIBOJBI IO PE3yJIbTaTaM HUCCIIEIOBaHUS;
IIPOBOAMTH KOCBEHHBIE M3MEpPEHUS] GU3NUYECKUX BEJIUYMH, IPU 3TOM BBIOMPATh ONTUMAJIbHBIN
METOJI M3MEPEHMs, OLIEHUBAaTh A0COJIOTHBIE U OTHOCUTEJIbHBIE IOTPELIHOCTU MPSAMBIX M
KOCBEHHBIX U3MEpPEHMUIA;

IPOBOAMTH OIBITHl IO IPOBEPKE NPEUIOKEHHONW TUIIOTE3bl: IUIAHUPOBATh 3KCIEPUMEHT,
coOuparb IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBATh IOJyYEHHbIEC PE3YJIbTAThl U JI€TIaTh
BBIBOJ] O CTaTyCe MPEI0KEHHONW I'MIIOTE3bI;

coOnroaarh npasuia 0€30MacHOIO TPyAa MPH MPOBEACHUU HUCCIEI0BAaHUI B paMKax yd4eOHOTO
AKCIEPUMEHTA, MPAKTUKyMa MU y4yeOHO-MCCIIEOBATEIbCKONM M IPOEKTHOM JEeSATENIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1a00paTOpHOroo00py10BaHMS;

pemaTh pacy€THBIC 3a/1a4M C SIBHO 33/IaHHOW M HESBHO 3aJaHHOW (PM3UUECKOW MOJEINBbIO: Ha
OCHOBAaHMHU aHaiM3a YcJIOBHS OOOCHOBBIBATH BHIOOP (U3NYECKON MOJeNH, OTBEYaroulei
TpeOOBaHUAM 3aJaud, HIPUMEHSTh (OPMYJIbI, 3aKOHbBI, 3aKOHOMEPHOCTH U IOCTYJaThl
¢usznyeckux TEOpUN MpU MCHOIB30BAaHMM MaTEMaTHUYECKHMX METOJOB pelIeHUs 3ajad,
IIPOBOAMTH PAacdy€Tbl HAa OCHOBAHMM HMEIOIIMXCS JAHHBIX, AHAJIU3UPOBATh PE3YJbTaThl U
KOPPEKTUPOBATh METO/IbI PELICHUS C YUETOM NOJTyUYEHHBIXPE3YJIbTaTOB;

pelaTh KaueCTBEHHBIE 3aJlaud, TpeOylolue NpUMEHeHHs 3HaHUN U3 Pa3HbIX pa3/ieloB Kypca
¢u3uKy, a TaKKe UHTErpallMy 3HaHUH U3 APYrUX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA:
BBICTpAauBaTh  JIOTUYECKYIO  LEMNOYKY pacCCYXJACHUH C OMOpOM Ha HM3y4eHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHMS MJI1 OOBSICHEHHS OCHOBHBIX NPUHLUIOB pabOThI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMYECKUX IPOLECCOB;
NOPUBOAUTH MPHUMEPHl BKJIAZa POCCUHCKUX U 3apyOeXHBbIX Y4EHBIX-(U3UKOBB pa3BUTHE
HayKH, B 00bSCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKUU TEXHOJIOTUI;
aHAJTM3UPOBaTh M OLIEHUBATh MOCIEICTBUS OBITOBOM M IPOM3BOACTBEHHON JEATEILHOCTH
4eJI0BEKa, CBA3aHHOM ¢ (pU3MYecKMMHU MpoleccaMt, ¢ MO3ULUI IKOJIOrHYecKoi 6e30MacHOCTH,
MPEJICTABICHUN O pallMOHAIBHOM MPHUPOJIONONB30BAHNH, @ TAaKXKE€ Pa3yMHOM HCIOJIb30BaHUU
JOCTH)KEHUI HAyKU M TEXHOJIOTUH [T TaIbHEHIIIErOpa3BUTHS YeJI0BEYECKOTr0 00IeCTBa;
MPUMEHATH Pa3IUYHBIE CIMOCOOBI paboThl ¢ HWHGOPMAIMEH (U3NUECKOTO COACpKaHUS C
HCIIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHH, MpU 3TOM HCIOJIb30BATh
COBpEMEHHbIe HH(OpPMAIIMOHHBIE TEXHOJOTMU Ui MOUCKA, MEpepadOTKU U TPEIbSABICHHS
yueOHOW M Hay4YHO-TIONMYJISAPHOW HHPOpPMAIMK, CTPYKTYPHUPOBAHUS U HHTEpIpETaIiH
uHpOpMAlLlMK, TIONYYeHHOM M3 pa3IMYHbIX HMCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh
MOJIy4aeMylo HH(POpPMAIMI0 U OLEHUBAaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS
3HaHW, TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHUKaUH(popMaIu;

HPOSIBJIATHE OPraHU3allMOHHBIC U MO3HABATEJbHBIE YMEHUS CAMOCTOSTEIBHOIO MPUOOPETEHHS
HOBBIX 3HAHUH B IIpOIECCE BBITOJHEHMSI IPOEKTHBIX U y4eOHO- HCCIe10BaTEIbCKUX PadoT;
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paboTaTh B IpyNIe C HUCIHOJHEHHEM pa3IMUYHBIX COLHUAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IPYNIbl, PallMOHAIBHO PACHpPENesATh NESATEIBHOCTh B HECTAHAAPTHBIX

CUTYallUsX, aJICKBaTHO OLIEHUBATh BKJIAJ Ka)J0I'0 U3 YYaCTHUKOB IPYIIIBI B PELICHUE
paccMaTpuBaeMoi poOIeMsl;

[POSABIIATH MOTHUBAIUIO K Oynyieit npodeccuoOHaTbHON NEeATEIIbBHOCTH 110
CHEIHATBHOCTIM (PU3UKO-TEXHUIECKOTO TPODUIIS.

K konmy oOyuenust B 11 kiacce nmpegMeTHbIe pe3yabTaThl HA YTIIyOJIEHHOM YPOBHEOKHBI OTPaXaThb
c(OPMHUPOBAHHOCTb Y O0YYaIOIIUXCSl YMEHHMH:

MOHUMATh POJIb (DU3MKU B IKOHOMHUYECKOW, TEXHOJOTUYECKOW, COIMATBHOW M STUYECKOU
cepax HEATEIbHOCTH YEIOBEKAa, POJb U MECTO (U3UKM B COBPEMEHHOW HAayyHOW KapTHHE
MHUDPA, pOJIb aCTPOHOMHUHU B IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa M JAIBHEHIIEM Hay4yHO-
TEXHUYECKOM DPAa3BUTHH, 3HAUYEHUE OIMCATEIbHOH, CHUCTEMAaTU3UPYIOUIEH, OOBSCHUTEIBHON |
IPOTHOCTUYECKON (YHKUUH (U3NUECKOM TEOpUHM — 3JIEKTPOJMHAMMKHM, CIELHAIbHON TeOopuH
OTHOCHUTEJIBHOCTH, KBaHTOBOW (U3WKH, poib (usuueckold Teopun B (HOPMUPOBAHHU
IpeJCTaBICHUNH O (U3MUECKOW KapTHHE MHpa, MECTO (hu3MuecKoi KapTHHBI MHpa B OOLIeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEACTABIECHUI O IPUPO/IE;

pasinyarh YCIOBUS NPUMEHUMOCTH Mojenell (U3MYecKHuX Tela M NpoLeccoB (SIBIECHUI):
OJTHOPOJHOE 3JIEKTPUYECKOE U OIHOPOJAHOE MArHUTHOE IOJsI, TapMOHUYECKUEe KojeOaHUs,
MaTeMaTUYeCKUH MAasTHUK, WACaJbHbIH TNPYKUHHBIM MasSTHUK, TapMOHUYECKHE BOJIHBI,
ujeanbHbIil KosebaTenbHbIl KOHTYp, TOHKas JIMH3a, MOJAEJeH aTomMa, aTOMHOTO sjpa H
KBAHTOBOM MOJIEIIN CBETA;

pasnnyath ycioBus (IpaHUllbl, 00JacTH) MNPUMEHUMOCTH (PU3MUYECKMX 3aKOHOB, IOHUMATb
BceoOIuMi XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OIPaHMYEHHOCTh MCIIOJIb30BAaHMS YACTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH JIEKTPOMArHUTHBIC MPOLECCHl U SIBJIECHUS, UCHOJIb3Yys OCHOBHBIC
MIOJIO)KEHUSI U 3aKOHBI JJIEKTPOAMHAMUKM M CHELNUAIBHON TEOPHUHM OTHOCUTENIBHOCTH (3aKOH
COXpaHEHHUs dJIEKTPUUECKOTO 3apsijia, cuina Amiepa, cuia JIopeHua, 3aKOH AJIeKTpOMarHuTHOM
UHAYKIMH, npaBuio Jlenna, cBsa3p DJIC caMOMHAYKIMH B 2JIEMEHTE JIEKTPUYECKON LIEH CO
CKOPOCTBIO H3MEHEHHs CHJIbl TOKA, MOCTYJIAThl CIEUUAIbHOW TEOPUU OTHOCUTEIbHOCTH
OiHIITEeHA);

AQHAIN3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SBJIEHUS, HCIOJB3Ys IOJOKEHUS
KBaHTOBOHM (u3uku (ypaBHeHue OHIITeNHHa 1 GoTod(ddexTa, nepBolii U BTOPOM MOCTYJIATHI
bopa, mnpuHuMIT cooTHoOIIeHUs HeompeaenéHHocTel [eif3eHOepra, 3aKOHBI COXpaHEHUS
3apsI0BOIO M MacCOBOI'O YHMCEJ WU SHEPruu B SAJIEPHBIX PEAKLUAX, 3aKOH PaJlOaKTUBHOTO
pacmaja);

ONMCHIBATh (DU3MUECKHE TMPOLECChl M SBJICHUS, HCHOJb3ysl BEIMYMHBI: HANPsXKEHHOCTH
AJIEKTPUYECKOTO TIOJS, MOTEHLHUAN 3JIEKTPOCTaTUYECKOrO TMOJs, Pa3sHOCTh IOTCHIIMAJIOB,
AIIEKTPOJBIIKYILAS CHJIA, MHAYKIUS MarHUTHOTO TIIOJIsl, MarHUTHBIM TOTOK, cuia Amrmepa,
WHAYKTUBHOCTb, DJIEKTPOJABIKYILIas CHJIA CAaMOMHAYKLMH, DSHEPIHs MAarHUTHOIO IIOJIA
MIPOBOJHMKA C TOKOM, PEISTUBUCTCKHI UMIYJIbC, TIOJHAS YHEPIrHsl, SHEPTUS MOKOs CBOOOHON
YaCTHIIbI, SHEPTHSI U UMITYJIEC (POTOHA, MACCOBOE UMCIIO U 3apsil SApa, SHEPTHsI CBA3H A1pa;
OOBSACHATH OCOOEHHOCTH MNPOTEKAHUS (U3NYECKUX SIBJICHHUM: 3JIEKTPOMAarHUTHas WHIYKIIHS,
CaMOMHJIYKIUS, pe30HAHC, UHTephEPEeHLIUs BOJIH, TUpaKus, TUCTIepCHsl, TIOJTHOE BHYTPEHHEE
oTpakeHue, Qoroanekrpuueckuil spdext (doroaddekr), anpda- u Oera-pacmanbl saaep,
ramma-u3iydeHue saep, Gu3nyecKkue NpUHIUIBI CIEKTPAIbHOTO aHaJIu3a U paboThl Ja3epa;
OINPEACIIATh HaIlpaBJIEHNE MHAYKLIUHA MAarHUTHOTO IOJIS IPOBOAHMKA C TOKOM, CHJIBbI AMIEpa U
cuiibl JIopeHna;

CTPOUTH N300paXKeHHe, CO3/1aBaeMO€E MIIOCKUM 3€pKaJiOM, TOHKOM JIMH30H, U pacCUMTHIBATh €r0
XapaKTepUCTUKU;

IIPUMEHSTH OCHOBOIIOJIATaloINE ACTPOHOMUYECKHE MTOHATHUS, TEOPUH U 3aKOHBI I aHalIu3a U
OOBsICHEHUSI (PU3UYECKUX IPOLECCOB, TMPOUCXOMAIMX B 3BE3/1aX,B 3BE3NHBIX CUCTEMAX, B

25



MEXTaJIaKTHUECKON Cpeie; IBMKEHUST HEOSCHBIX T, DBOJIIOIMU3BE3 ] M BeeneHHoi;

MPOBOANTH HCCJICIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH C HUCIOJIH30BAHUEM MPSIMBIX
U3MEpPEHU, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YNbTATHI TMOTYyYECHHOU
3aBUCUMOCTH (PU3MUYECKHX BEJIWYUH B BHUJEC I'PAPUKOB C y4ETOM aOCONIOTHBIX MOTPENTHOCTEH
W3MEPEHUM, JIeJaTh BBIBOIBI IO pe3yabTaTaM UCCIEAOBaHUS;

MIPOBOJIUTh KOCBEHHBIC M3MEPEHUST (QU3MYECKUX BEIUYHH, IPH 3TOM BBIOMpATh ONTUMAJIbHBIN
METO/ M3MEpPEHUs, OLICHMBATh aOCOJIIOTHBIE W OTHOCHUTENbHBIE MOTPEIIHOCTU MPSMBIX U
KOCBEHHBIX U3MEPEHUI;

MPOBOJIUTH OMBITHI O MPOBEPKE MPEAIOKEHHOM THUIOTE3bl: IUIAHUPOBATH SKCIIEPUMEHT,
coOMpaTh IKCHEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJIYUCHHbBIC PE3YJIbTATHI U JeaTh
BBIBOJI O CTaTyCE MPEIIOKEHHON THIIOTE3HI,

OMUCHIBATh METO/IbI MOTYUYEHUS HAYYHBIX ACTPOHOMHYECKUX 3HAHU;

coOnrofaTh mpaBmiia 0€30MacHOro TPya MPU MPOBEACHUU HCCIEAOBAHUN B paMKax ydeOHOTO
OKCIIEPUMEHTA, IMPAKTUKyMa U Y4eOHO-HMCCIICOBATEIIbCKOW M TIPOSKTHOW JEATEeIBHOCTH C
MCIIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U JIa0OpaTOPHOT0000PYI0BAHUS;

pemate pacuéTHbIC 33Jla4¥l C SBHO 33JIaHHOW W HESBHO 3aJaHHON (M3MUYECKOW MOJIENBIO: Ha
OCHOBaHWH aHAJIN3a YCIIOBUS BRIOUPATH PU3NIECCKHUE MOJICITH, OTBCUAIONUETPCOOBAHUAM 3a1a9H,
OPUMEHSTh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYNaThl (PU3UYECKHX TEOpH mpu
MCIIOJIb30BAHUN MAaTEMAaTUYECKUX METOJ0B PEIICHHS 3a7a4, IPOBOJUTH pacyEThl HA OCHOBAaHUU
UMEIOLINXCA JaHHBIX, aHAJU3UPOBATh PE3YJIbTaThl U KOPPEKTHUPOBATH METOIbI PEIICHUS C
Y4€TOM IMOJTYyYEHHBIX PE3yJIbTaTOB;

pelaTh KayecTBEHHbIE 3a/1ayd, TpeOyrolre MPUMEHEHUsS 3HAaHWW M3 Pa3HbIX Pa3leNioB Kypca
bu3MKY, a TakkKe MHTErpalliy 3HAHUNA U3 APYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO  IIMKIIA:
BBICTPAUBaTh JIOTUYECKYIO LIETIOYKY PACCYKACHUI C OMOpOM Ha W3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHUE SBJICHUS;

WCIIOJI30BAaTh TEOPETUYECKUE 3HAHUA JUIA OOBSCHEHUS OCHOBHBIX MPHUHIIUIIOB pPabOTHI
M3MEPUTENBHBIX TPHUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHYECKHUX MPOIECCOB;
MPUBOIUTH TPUMEPHl BKJIaJa POCCHICKUX U 3apyOeKHBIX YUYEHBIX-(PU3UKOBB Pa3BUTHE
HayKH, B 00BSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKUU TEXHOJIOTHI;
AHAIM3UPOBATh M OIICHUBATH MOCIEACTBHS OBITOBOM W TMPOM3BOACTBEHHOH EATEIbHOCTH
YeNoBeKa, CBA3AHHON ¢ (PU3MYECKHMH MPOIECCaMHU, C MO3ULUN IKOIOTUYECKON OE30MacHOCTH,
MIPEICTABICHUN O PAIMOHAILHOM MPUPOJIOTNONB30BAaHIH, a TaK)KE Pa3yMHOM HCIOJb30BaHUH
JTOCTUKEHUN HaYKU U TEXHOJIOTUH IS ajbHEeHIIIeropa3BuTHs YeI0BEUECKOro 00IIeCcTBa;
MPUMEHATh pa3IMYHbIE CMOCOOBI PaboThl ¢ uWHMOpMaIueln (HU3UIECKOTO COACPKAHUA C
WCIIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJOTUH, MPU ITOM HCIOIH30BATh
COBpeMEeHHbIe HH(OPMAIIMOHHBIE TEXHOJOTHH [UIsl TOWCKA, IMepepadOTKU U MpeabsBICHUSI
y4eOHOH ¥ HAyYHO-TIOMYJSIPHOW HWHGOpPMAIMKU, CTPYKTYPUPOBAHUS U HHTEPIpETAIUN
uH(pOpMallMK, TOJYYCeHHOW U3 PA3IMYHBIX HCTOYHUKOB, KPUTHUYECKH AaHAIU3HPOBAThH
MoJTy4aeMyr0 WH(OpPMAITUIO U OIIEHUBATH €€ JOCTOBEPHOCTh KaK HAa OCHOBE UMEIOIINXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHAIN3a HCTOYHUKANH(OPMAIIHH;

MIPOSIBJISITE OPTaHW3AIMOHHBIE W TI03HABATEIBHBIE YMEHHUS CaMOCTOSITEIIBHOTO MPUOOpETEHUs
HOBBIX 3HAHUH B MIPOIIECCE BBIMOTHEHHUS MPOSKTHBIX U YI€OHO- HCCIIEIOBATEILCKUX PaboT;
paboTaTh B TPYIIE C KCIOJTHEHHEM pPa3MYHBIX COIMAIBHBIX POJEH, MIaHUPOBaTh PadboOTy
CPYIIbI, PAaMOHAIBHO PAacHpPEeNesaTh ACSITENbHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJI€KBATHO
OIICHUBATH BKJIA/] KQXJIOTO U3 YIACTHUKOB I'PYIIIHI B PEIICHUE paCCMaTPUBAEMON MTPOOTIEMBI;
MPOSIBIISTh MOTHBAIHIO K Oymy1eit npodeccHoHaNBHOM JIeSITeIIbHOCTH 110
CHEIHUAIBHOCTIM (PU3UKO-TEXHUIECKOTO TPOdUIIS.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue KonunuectBo OCHOBHBIE BUJIBI IEATEIBHOCTU
n/n pa3JeoB U TEM 4acoB IIporpaMMHO€ conep:kanue o0yyaroImuxcs
yueOHOro nmpeaMera
Paszgea 1. HayuHnblii MeTO MO3HAHMS MIPUPOABI
1.1 Hayunslii MeTox 6 ®dusnka — pyHraMeHTaIbHAas HayKa VYdacTue B AUCKYCCHU O POJIH (PU3UYECKOM

MO3HAHUS IPUPOIbI o npupoje. Hayunslii MeTo NO3HaAHUSIH TEOpHH B (HOPMUPOBAHHUU NIPEICTABICHUN O
METObI UCCeI0BaHUs (PU3NIECKUX ¢du3nueckoil kKapTUHEMHUpA, MECTE
SIBJICHU. (bu3nUecKoil KapTHHBI MUpa B 00IIEM Py
OKCIIEpUMEHT U Teopusi B IIpolecce COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
nmo3Hanusi npupoasl. HaOmonenue wu MPEJCTABICHUIO NPUPO/IE.
9KCHEPUMEHT B (PU3UKE. W3y4yeHne NOHATUH «TUIIOTE3a»,
Crioco0b1 n3mMepeHus HPU3NIECKUX «(hu3HYeCKHii 3aK0HY, «(HHU3HUecKas
BEJIMYMH (aHaJOTOBbIE M U POBBIE TEOPUS».
M3MEpUTENIbHbIE TPUOOPHI, PaccmoTpenue rpaHul NpuMEHUMOCTH
KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI). (bU3NYECKUX 3aKOHOB.
[TorpemnocTu u3mepeHuit GuU3NYECKUX CpaBHeHHE U3MEPEHUN (PU3NYECKUX BEIINYNH
BEIMYMH (a0COMIOTHASI U OTHOCUTEINIbHAS ). IPY TOMOIIY AaHAJOTOBBIX U LU(POBBIX
MonennpoBanue (pU3NUECKUX SIBICHUIH M3MEpUTENIbHBIX TPUOOPOB, HATIPUMED, IPU
IpoIeccoB (MaTepualibHas TOUKA, WU3MEPEHUH CHJIbI TOKA NHANIPSKEHUS B LIENTU
abCOMIIOTHO TBEPIOE TEJIO, UACaTbHAS MIOCTOSIHHOTO TOKa ITPH MTOMOIIN aHAJIOTOBBIX U
KHUAKOCTb, U/I€aIbHBIN T'a3, TOUCYHBIN U POBBIX
3apsn). ['unoresa. duznueckuit 3aKoH, M3MEPUTENIbHBIX TPUOOPOB.
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T'PaHUIIBI €70 IPUMEHUMOCTH.
®usnyeckas TeopHsl.

Poinb 1 MecTo pusuku B popMHpPOBAHUT
COBPEMEHHOW Hay4YHON KapTHHBI MHpa, B
MPAKTUYECKOHN eATEILHOCTH JIIOACH

OcBoenue croco00B OIEHKH
MOTPEIIHOCTEN U3MEPEHUH.

OcBoeHre OCHOBHBIX MPUEMOB pabOTEHI €
nudpoBoii taboparopueit Mo Gu3uKe,
HaIpUMep, MPU U3MEPEHUU PUINIECKUX
BEJIMYMH MIPU [TOMOIIY KOMITbIOTEPHBIX
JATYUKOB

Hroro no pa3geny 6
Paszgea 2. Mexanuka
2.1 Kunemaruka 10 MexaHn4ecKkoe ABUKCHHUE. ITpoBeeHNE KOCBEHHBIX U3MEPEHUI

OTHOCHUTENBHOCTH MEXaHUUYECKOTO
nBrkeHus. Cucrema oTcuéTa.

[Ipsimas u oOpaTHast 3a1a4l MEXaHUKU.
Paaunyc-BekTop MaTepHagbHON TOUKH, €ro
MIPOEKIIMU Ha OCU CUCTEMBI

koopauHat. Tpaekropus. [lepememenne,
CKOPOCTb (CpeHssl CKOPOCTh, MTHOBEHHAs
CKOpOCTh) U YCKOPEHUE MaTepUaIbHOM
TOUYKH, UX

IIPOEKIIMH HA OCH CUCTEMBI KOOPAMHAT.
CrnosxeHue nepeMelieHnii u ClI0KeHne
CKOpPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
MPSIMOJIMHENHOE IBUKEHUE.

3aBUCUMOCTb KOOPAUHAT, CKOPOCTH,
YCKOpPEHUS U ITyTH MaTEPUaIbHOW TOUKHOT
BPEMEHH U UX rpapuKu.

MT'HOBEHHOM CKOPOCTH M YCKOpPEHHSI Tea,
B TOM UHCJIE YCKOPEHUsI CBOOOHOTO
NaJIeHUs], IPOBEIECHUE HCCIIEI0BAaHUS
3aBUCUMOCTEH MeX 1y pU3NUeCKUMU
BEJIMYMHAMU (TIyTH

OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JIBIDKCHUH, TIEpHO/Ia 00palieHus
KOHMYECKOT0 MasiTHUKA OT €ro
apaMeTPOB) M OTBITOB TI0 MPOBEPKE
NPEI0KEHHON THIIOTE3bI

MIPU U3yYCHUN PaBHOYCKOPEHHOTO

MPSAMOJIMHEMHOTO IBUYKEHUS, JBUKEHUATEIA,
OpOILIEHHOTO TOPU3OHTAIILHO, IBUYKEHUS Tela

0 OKPY>KHOCTHU
C IMTOCTOSTHHOH 110 MOJTYJTIO CKOPOCTBIO.
Omnpenenenre abCONIOTHBIX U
OTHOCHUTCIIBHBIX HOl"peH_IHOCTeI\/'I
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CBobosHoe najienue. Y CKOpeHue
cBOOOJHOIO NMajieHus. J[BnxeHue tena,
OpOILICHHOTO O/ YIJIOM K TOPH3O0HTY.
3aBUCHUMOCTb KOOPAWHAT, CKOPOCTH U
YCKOPEHHS MaTepUaIbHOW TOYKHU

OT BPEMEHHM U UX T'papUKH.
KpusonnHeliHoe aBuxkeHue. J[BukeHue
MaTEPHUAIbHOU TOYKH 110 OKPYKHOCTH.
VYrnosas u iMHEHas ckopocTs. [lepuoan
4yacToTa o0palieHusl.
LentpoctpemuTenbHOE (HOpMAIIbHOE),
KacaTeJbHOE (TaHI'€HIIUAJIbHOE) U MTOJIHOE
YCKOpPEHHE MaTE€pUaJIbHOU TOYKH.
TexHuueckue ycTponcraa u
TEXHOJIOTMYECKHUE IPOLECCHI: CIUIOMETP,
JBHYKEHUE CHAPAIO0B, LICIIHBIE,
LIeCTepEHYAThIEC U pEMEHHBIEIIEpEayuH,
CKOpPOCTHBIE TU(THI

U3MepeHui (pU3nYeCcKNX BETUINH.

OueHka rpaHull MOrPEIIHOCTEH.

N3yuyenue MoJenu CUCTEMBI OTCUETA,
CpaBHEHUE ITyTEH, TPACKTOPHUIA,

CKOPOCTEH IBUYKEHUS OJJTHOTO U TOT'O JKETENa B
pa3HBIX CUCTEMAaX OTCYETA.

AHanu3 pa3HbIX cIocOO0B HCCIIEJOBAHUS
IBIKEHUI. PaccMoTpeHune nmpeneabHoro
Iepexojau U3MEPEHHE MTHOBEHHOM
cKopocTu. MozienupoBanue npeodpazoBaHus
JIBUKEHUH C NCIIOJIb30BAHUEM MEXAHU3MOB,
u3yuyeHue peodpa3oBaHus yriioBOH
CKOPOCTH

B PEIYKTODE.

AHanu3 HanpaBleHUs! CKOPOCTHU IIPU
JBUKEHHUH 110 OKPYKHOCTH. Pemenune
pacuéTHBIX 3a/1a4 C IBHO3aJJaHHOW U
HESIBHO 33JIaHHON (hr3HYecKoi

MO/JIETIBIO C

MCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(bopMyJT KHHEMATHUKH.

Penenne kauecTBEHHBIX 33724,
TpeOyIOIMX MPUMEHEHHS 3HAHUNUIIO
KMHEMATHUKE.

OObscHEeHnE YCTPONCTBA U MPUHIIUIIA
JIENCTBUS CIIUJOMETpPA, IENHBIX,

29



HIECTEpEHYATHIX U PEMEHHBIX Ilepeay,
CKOPOCTHBIX JIU(PTOB.

OOBbsicHeHHE IBHKEHHSI CHAPSIOB.
Onpenenenue ycaoBUd TPUMEHUMOCTH
Mojienelt (pU3MUECKuX Tel U MPOLIeCCOB
(sBICHUI): MaTepHalIbHAs TOUYKA,
PaBHOYCKOPEHHOE JIBUYKEHUE, CBOOOIHOE
naJIcCHUE.

BremonHenue y4eOHbIX 3a/1aHAN

Ha aHAJIU3 MEXaHUYECKUX MPOLIECCOB
(s1BJIEHUI) C UCIIOJIB30BAHUEM OCHOBHBIX
II0JIO)KEHUI U 3aKOHOB

KMHEMATUKHU: OTHOCUTEIbHOCTh
MEXaHUYECKOTO JABHXKEHUS, POPMYJIbI
KMHEMAaTUKHU PaBHOYCKOPEHHOTO
JBYDKEHUS, Tpeobpa3zoBanus [anunesans
CKOPOCTH U NEepEMEILIECHUS.
Hcnons3oBanue IT-TexHonorui npu
paboTe ¢ IOMOJIHUTEIbHBIMU
MCTOYHHUKAMU MH()OPMALIUH 10 TEME,

UX KPUTHUYECKUI aHAJIM3 U OLIEHKA
JIOCTOBEPHOCTHU

2.2

JnHamuka

10

[IepBeb1it 3axk0oH HbroTona. MHepuunanbHbie
cucremsl orcuéra. [IpuHnun
OTHOCUTEIBLHOCTH [ anmies.
HeunepuuanbHbie cucTeMbl OTCUETA
(ompenenenue, IpuUMEpPHI).

IIpoBeneHNE KOCBEHHBIX U3MEPEHUI
PaBHOJEHCTBYIOILIEH CUIT U
Kod(duIIMeHTa TPEHUS CKOJIbKEHUS,
IIPOBEACHUE UCCIIEIOBAHUS 3aBUCUMOCTEN
(UBUYECKUX BETUYUH

30



Macca tena. Cuna. [Tpunuun
CYNEPIO3ULMU CHUIL

Bropoii 3akoH Hbrorona aiis
MaTtepuaibHON TOUKHU. TpeTuii

3aKoH HproTOHa 11

MaTepHaIbHBIX TOUYEK.

3aKOH BCEMUPHOIO TATOTEHHUS.
OKBHMBAJICHTHOCTb I'PABUTAL[IOHHOMN U
MHEPTHOU MacCBhl.

Cuna tskecTd. 3aBUCUMOCTD YCKOPEHUS
CBOOO/IHOIO Ma/IeHUs OT BBICOTHI

HaJl IOBEPXHOCTBIO IUIAHETHI U OT
reorpauuecKoi MUPOTHI.

JIBr>keHre HeOeCHBIX Tell U UX
CIyTHUKOB. 3akoHbl Kemiepa.

IlepBas kocMu4eckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.Bec
TeNa, ABMKYIIErocs ¢ yckopeHueM.Cuna
tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIBXKEHHUS U CUJIa TPEHUS

nokosi. Koadppuuument tpenus. Cuna
COIIPOTHBIICHUS MIPU ABWKEHUHU TeJia

B KMJIKOCTH MJIU rase, €€ 3aBUCUMOCTHOT
CKOPOCTH OTHOCHUTEIBHOIO

JIBYDKEHUSI.

Hasnenue. [ uapocrarnueckoe
nasnenue. Cuna Apxumena.
TexHndeckue ycTponucTsa

(cwJ1 ynpyroctu, BOZHUKAIOIIUX

B IIPY’KHUHE U PE3NHOBOM 00pasIe,oT UX
nedopMaIuu) u OIbITOB

T10 [TPOBEPKE NPEII0KEHHON THIIOTE3BITPU
W3YYCHHUH JIBUKCHHS OpycKa

110 HAKJIOHHOMW IMJIOCKOCTH, IBU>KEHHS
CHCTEMBI CBSI3aHHBIX T, AeopMaruuTe.
Onpenenenne aOCOMOTHBIX U

OTHOCHUTEJIbHBIX NOTPEIIHOCTEN

U3MepeHuil PU3NIeCKUX BETUYHH.

OneHka rpaHuil MOTrPeIHOCTEN.
HccnepoBanue JABUKEHUS CHUCTEMBl  Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON YEPE3IETKUN
OJIOK, ABM>KEHUS OpycKa

I10 HAKJIOHHOM TUIOCKOCTH

C TepeMeHHbIM KOX(P(UIMEHTOM TpeHus,
JIBUKEHUS TPYy3a Ha BaJLy C TPEHUEM.
HaGnroneHnue NBUKEHUS Te

B MHEPLMAJIBHBIX U HEMHEPLIHUATIbHBIX
CUCTEMAaxX OTCYETa, HAIPUMED, KAUEHUSIBYX
LHUJUHIPOB WM IIAPOB Pa3HOM MAaCCHI C
OJINHAKOBBIM YCKOPEHHEM OTHOCUTEIILHO
HEMHEPLHUAIbHON CUCTEMBI OTCUETA.
N3yueHne neHTpOOEKHBIX MEXaHU3MOB.
CpaBHeHHE CcUJI TPEHUSI TIOKOS, KAUeHUS

Y CKOJIBYKEHHUSL.
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1 TCXHOJIOT'MYCCKUC ITPOUCCCHI:
TOAIIMUITHUKH, ABHKCHUC
HNCKYCCTBCHHBIX CITYTHHUKOB

Pemenue pacu€THpIX 3a1a4 € ABHO
3aJaHHOU U HESIBHO 3aaHHOU
¢bu3nveckoii MoieIbI0

C HCMOJb30BaHUEM OCHOBHBIX 3aKOHOBHU
dbopMyI KHUHEMAaTUKU U JUHAMHKH. Pemenue
KaueCTBEHHBIX 33/1a4, TPEOYIOLINX
IIPUMEHEHHUs 3HAaHUU

10 KHHEMAaTUKE U INHAMHUKE.

OOBsicHEeHNE YCTPOICTBA U IPUHIIUTIA
JIEMCTBUSI OJIIIUITHUKOB.

OOBsIcCHEHNE TBUKCHUS UCKYCCTBCHHBIX
CITyTHUKOB.

Omnpenenenue ycaoBUA MPUMEHUMOCTH
Mojieniel (pU3nUecKuX Tel U MPOLEeCCOB
(s1BJIEHUI): MHEpLMAIbHAS CUCTEMA OTCUETA,
MaTepuagbHas TOYKa, a0CONMIOTHO yIpyras
nedopmarusi.

Brimonnenue y4eOHBIX 3a1aHUN

Ha aHaJIN3 MEXaHUYECKUX MPOIIECCOB
(SIBJIEHUI) C UCTIOJIb30BAHUEM OCHOBHBIX
MOJIOKEHUHW U 3aKOHOB IMHAMUKHU: TPU
3akoHa HproTOHA, mpuUHIMI
OTHOCHTEIBHOCTH I anuies,3aKkoH
BCEMHUPHOT'O TATOTEHHUS.

Pabora B rpynmnax npu o0cyka1eHUU
BOIIPOCOB MEXIPEIMETHOTO XapaKTepa
(manpumep, 1o Teme «JIBrKeHue

B IIPUPOJIEN)
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2.3

Craruka TBEPIOTO
Tena

AOGCOTIOTHO TBEPAOE TEIIO.
IToctynaTenbHOE U BpalaTeabHOE
JBH>KEHUE TBEPAOro Tesna. MOMEHT CHIIbI
OTHOCHUTEIIBHO OcH BpaiueHus. Ilneuo
cuiibl. CII0KEHHE CUJT, TPUIIOKEHHBIX K
TBEPJOMY TENY.

IlenTp TsKECTH TENA.

¥YcnoBus paBHOBecUs TBEPIOTO Tea.
YcroiunBoe, HEyCTOMYHMBOE,
0e3pa3IMyHOe paBHOBECHUE.
TexHu4eckue ycTpoucTBa u
TEXHOJIOTMYECKHE ITPOLIECCHI:
KPOHIITENH, CTPOUTEINIbHBIN KPaH,
pelmeéryarble KOHCTPYKIIMU

IIpoBenenue uccie0BaHus YCIOBHUM
paBHOBECHsI TBEPJOTO TeJa, UMEIOLIEr00Ch
BpallleHUs; KOHCTPYUPOBaHUE

KPOHIITEHHOB U pPacy€éT CUJl YIOPYrOCTH;
U3Y4YEHHE YCTOMYMBOCTH TBEPAOro  Telna,

MMEOILIETO IUIOIIA/Ib OIOPHI.
Pemenue pacu€THbIxX 3a/1a4 C IBHO 3aJJaHHOMU
Y HESIBHO 33/IaHHOM (PM3UYECKON MOJIEIIBIO C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMyI CTaTUKH.

Pemenne kauecTBeHHBIX 3a1a4,

TpeOYIOMIMX MPUMEHEHUS 3HAHUIUIIO

CTaTHUKE.

OObsicHeHHE yCTpOMCTBA U  IPUHLMUIIOB
JIEMCTBHSI KPOHILTENHHA, CTPOUTEIbHOTOKPAHa,
pemeTyaTbiX KOHCTPYKLIUMN.

OmpeneneHue  yCJIOBHM  MPUMEHHUMOCTH
Mojenel  (u3MYecKHX Tell:  aOCOIIOTHO
TBEPAOE TEIIO.

Brimonnenue y4eOHBIX 3a1aHUN

Ha aHAJIM3 MEXaHUYECKUX IIPOLIECCOB
(siBNIEHMI) C MCMIOIB30BaHUEM OCHOBHBIX
ITOJIOXKEHUH Y 3aKOHOB CTATHKU: YCIIOBUSA
paBHOBeECHs TBEPAOTO

Tena
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2.4

3aKOHBI COXPaHEHHUSI B
MEXaHHKe

10

NMnynsc MmaTepualbHONM TOYKHU, CUCTEMBI
MaTepHaIbHBIX TOYEK. [leHTpmMacc cuctemsl
MaTepuaibHbIX TOUeK. Teopema o ABUKEHUU
LIEHTPa Macc.

NMiynbsc cuitbl 1 U3MEHEHUE UMITYJIbCaTea.
3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

MOoOMEHT nMITyJIbCca MaTepUaIbHON TOUKH.
[IpencraBnenue 0 COXpaHEHUMMOMEHTA
HMITyJIbCA B LICHTPAJIbHBIX MOJISIX.

Pabota cuibl Ha MaJIOM ¥ Ha KOHEYHOM
nepemereHuu. I'paguueckoe npeacrapieHue
paboTHI CHIIBI.

MomHocTh CHIIEL.

Kunernueckas s3Heprus MaTepuaJIbHON
Touku. Teopema 00 U3MEHEHUN
KMHETUYECKON JHEPIMHU MaTepUaIbHON
TOYKHU.

[ToTeHnmanpHble ¥ HEMOTEHIUAIBHBIECUIIBI.
IToreHumanpHas SHEpTUs.

[ToTrenumanpHas 3HEprus ynpyro
ne(GopMUPOBaHHON MPYKUHBI.
[TorenmanpHas sHEprus Tena

B OJTHOPOJTHOM I'PaBUTALIMOHHOM II0JI€.
[TorenmmanpHas HEPTHS TENa

[IpoBeaeHne KOCBEHHBIX U3MEPEHUMN
HUMITYJIbCa TeJla, KHHETHYECKOU U
MOTEHIIMATBHON SHEPTUH TeJla, MOIIIHOCTH
CHUJIBI;, IPOBEJICHUE OTBITOBITO MMPOBEPKE
MPEAJIOKEHHON TUIIOTE3bINPU U3YUYECHUU
PaBHOYCKOPEHHOTO

MPSIMOJIMHEIHOTO JIBUXKEHUS U
B3aMMOJICHCTBUS TEIL.

Omnpenenenue abCOMIOTHBIX U
OTHOCHTEJIbHBIX IMOTPEIIHOCTEH
HU3MepeHUi (PU3NIEeCKUX BETUIHH.

OneHka rpaHull MOrPEIIHOCTEH.
[IpoBenenHue 3KCriepuMeHTa 10 CPAaBHEHHUIO
M3MEHEHHUS UMITYJIbCa TeJac UMIYIbCOM
CHUJIBbI, U3MEHEHUS MMOTEHIIMATBLHON SHEPTUN
MPYKUHBI

¢ pabotoii cuitbl Tpenus. MccnenoBanue
COXpaHEHHUs UMITYJIbCAIPH YIPYTOM
B3aUMOJICHCTBUH, COXPAHEHUS SHEPTUH NIPU
CBOOOHOMITAICHU.

Omnpenenenre paboOThl CUJIBI TPEHUSI IPU
NIBIKEHUN Tena 10 HAKJIOHHOM
IUIOCKOCTH.

Habnronenue n o0bIcHEHHE

PEaKTUBHOTO JIBV>KCHHSI.

Pemenune pacu€THeIX 3a1a4 ¢ IBHO
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B TPABUTALIMOHHOM T10JI€ OJIHOPOJIHOTOIIapa
(BHYTpH U BHE IIapa).

Bropas kocmudeckas CKOpoCTb.

TpeThsa kocMuYECKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUATBHBIX CUJI C
W3MEHEHUEM MEXAHUYECKOW SHEPIUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOW SHEPTHUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBuenue bepuymiu 11 uaeanbHON
YKUJIKOCTH KaK CJICJICTBUE 3aKOHA COXPAaHEHUS
MEXaHUYECKOU sHeprun. TexHuyeckue
YCTPOMCTBA U TEXHOJIOTHUECKHUE MPOIIECCHI:
JIBUKEHUEPAKET, BOJIOMET, KOTEP,
NPYKUHHBIN

MUCTOJIET, THPOCKOT, (PUTYPHOE KaTaHHEHA
KOHBKaX

3a/IaHHOM U HESIBHO 3aJaHHOU

bu3nyecKoil MOJEINbIo

C UCITI0JIb30BAHUEM OCHOBHBIX 3aKOHOBU
dhopMyT MEXaHUKH.

Pemenre kauecTBEeHHBIX 3a/1a4,

TpeOyIOIIMX MPUMEHEHHS 3HAHUIUIIO
MEXaHUKe.

OObscHeHre IPUHITUIIOB ACHCTBUS
BOJIOMETA, KOIIEPA, IPYKUHHOTO

MUCTOJIETA, TUPOCKOTIA.

OOBsicCHEHHE IBIKEHHS PAKET, (PUTYPHOTO
KaTaHus Ha KOHbKaX. OmpeeneHne ycaoBHii
MIPUMEHUMOCTUMO/IENICH (DPU3HUYECKUX TENT U
MIPOLIECCOB(SIBIIEHUH ): aDCOJIIOTHO yIIPYyToe 1
a0COJIIOTHO HEYIIPYTrO€ CTOJIKHOBEHHUS.
Brimonnenue y4eOHBIX 3a1aHUN

Ha aHaJIu3 MEXaHUYECKUX MPOLIECCOB
(SIBIIEHUI) C UCTIOIH30BAHUEM 3aKOHOB
COXpaHEHHUsI B MEXAHHUKE: 3aKOHBI COXPAHCHHUS
UMITYJECA U MEXaHUYECKOMIHEPTUH, CBSI3b
PaboOTHI CHIIBI C UBMEHEHUEM MEXaHUYECKOM
SHEPTHUU Tena.

Hcnonws3oBanue | T-TexHonoruii npu

paboTe ¢ JOMOTHUTETFHBIMUA UCTOYHUKAMU
nH(OpMaIINH 110 TEME,
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UX KPUTHUYECKUH aHAJIM3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pazneny

35

Paznen 3. MoJiekyasipHasi pu3uKa 4 TEPMOAMHAMHUKA

3.1

OCHOBEI
MOJIEKYJISIPHO-
KHUHETUYECKOH
TEOpUH

15

OCHOBHBIE MTOJI0KEHUS MOJIEKYJISIPHO-
kuHetnyeckoit reopun (MKT), ux onsiTHOE
obocuoBanue. uddyzus.

BbpoyHoBckoe nBrkeHune. Xapakrep
JBUKEHUS U B3aUMOJICUCTBUS YaCTHUIL
BelecTBa. Mojienu CTpoeHus ra3os,
KUIKOCTEH U TBEPABIX TEN U

00BSICHEHHE CBOWCTB BEIIECTBA

Ha OCHOBE 3TUX Mojeneil. Macca u
pa3Mepbl MOJIEKYIT (aTOMOB).

KonnuecTBo BemecTna.

[TocTostHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u
cniocoOb! e€ n3mepenus. [llkana remmeparyp
Ienscus.

Mopenb naeanbHOro rasa

B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU:
YaCTHUIbI Fa3a IBXKYTCS XaOTHUECKH U HE
B3aUMOJICVCTBYIOT JIPYT C IPYTOM.

l'a3oBbIe 3aKkOHBI. YpaBHEHHE MeHieneeBa—
Krnaneiipona. AbcomoTtHasTemmneparypa (mkaia
TeMIiepaTyp

KenpBuna). 3akon JlanpToHa.

[IpoBeneHune u3mepeHuii mapaMeTpoB rasa,
IIPOBEJICHUE UCCIIEI0BaHUMN 3aBUCUMOCTEN

(I)I/ISI/I‘IGCKI/IX BCJIMYKMH U OIIBITOB I10 IIPOBEPKE

MIPEAJIOKEHHOM TUIIOTE3bI IPU U3yUECHUU
YCTaHOBJICHUATEIIJIOBOTO PABHOBECUS U
M30IPOIIECCOBB Ta3ax.

Omnpenenenre aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX IMOTPEIIHOCTEHN
HU3MepeHUi (PU3NIEeCKUX BETUIHH.

OrneHka rpaHull MOrPEIIHOCTEH.
DKcrepuMeHTaIbHas TPOBEPKA YpaBHEHUS
COCTOSIHMS MIealibHOTO raza.M3yuenue
MOJIEJICH: IBUKEHHUS YaCTUIl BEIIECTBA,
OpoyHOBCKOTO JBIKeHUs. onbiTa lllTepHa,
KPUCTAJUIMYECKUX PELIETOK.

Pemenue pacy€THbIX 3a/1a4 C IBHO 3aJaHHOU

Y HESIBHO 33/1aHHOM (M3NYECKON MOJIENBIO C
UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopMyI MOJIEKYNIAPHON (PU3UKH.

Pemienue kauecTBEHHBIX 3a/ad,
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I/I30Hpoueccm B UJCAaJIbHOM Ia3c
C IIOCTOSIHHBIM KOJIMYECTBOM BCIICCTBA.

I'padmueckoe nmpeacTaBIeHNUE H30MPOLECCOB:

u30TepMa, u30xopa, u3obapa.

CBs13b MEX]y 1aBJICHUEM U CpEAHEN
KUHETHUYECKON dHEeprueu
IIOCTYIATEIbHOTO TEIIOBOTO IBUKEHUS
MOJIEKYJ HJEAJIBHOTO Ta3a

(OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHH U/I€aTbHOTO rasa).
CBs13b a0COJIIOTHOHN TEMIIEPATYPbI
TEPMOAMHAMUUYECKON CUCTEMBI

CO CpeHEeN KMHETUYECKOU dHEpruein
IIOCTYIATEJIbHOTO TEIUIOBOTO JBUKCHUSICE
YacTHULI.

TexHudeckue yCcTponucTea u
TE€XHOJIOTHYECKHUE MPOLIECCHI:
TEPMOMETp, OapOMeTp, NOTyUEeHUE
HaHOMAaTepHaJloB

TPeOYIOMKMX MPUMEHEHUS 3HAHUIUTIO
MOJIEKYJISIPHOM (u3UKe.

OOBsicHEeHUE YCTPOICTBA U IPUHIIUTIA
JEHCTBUS TepMOMETpa, OapomeTpa.
OOBsicHeHHE IOTYyYECHUS
HaHOMaTEepHUaJIOB.

Omnpenenenue ycaoBUd NPUMEHUMOCTH
Mojiesnel (pU3nIecKux TeJ U MpoIecCOB
(siB7IEHUI): MoeNel Ta3a, )KUJAKOCTH U
TBEPAOTO (KPUCTAJUIMYECKOT0) TeTa,
WJICATIbHOTO Tasa.

Breimonnenue yueOHBIX 3a/laHUN Ha
aHaIN3 TETJIOBBIX MPOLIECCOB
(sSIBJICHUI) C UCITOIH30BAHUEM
ocHOBHBIX nTonoxkeHut MKT u 3akoHOB
MOJIEKYIISIpHOM (PU3UKU: CBSA3b AaBIICHUS
WJICATTBHOTO I'a3a CO CPEIHEN
KMHETUYECKON 3HEprueil TEMIOBOIO JBUKEHUS
Y KOHIIGHTpAIlMel ero MOJIEKYI, CBSI3b
TEMIIepaTypbl BEIIECTBACO CPEIHEN
KUHETUYECKON YHEPrUEN TEIUIOBOTO IBUKEHUS
€ro YacTHll,

CBSI3b JIABJICHUS WJCAIBHOTO Tra3a C
KOHIIGHTpallUed MOJEKYl U  €ro
TEMIIEpaTypoH, ypaBHEHUE
MenneneeBa—Kuanelipona
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3.2

TepmoanHaMuKa.
TemoBple MalIMHBI

20

Tepmonunamuueckas (T/[]) cucrema.
3ajaHue BHEIIHUX YCIOBUI

JUIsL TEPMOJMHAMHYECKON CUCTEMBI.
Breminve n BHyTpeHHHE ITapaMeTpBbI.
[TapameTpsl TEpMOJAUHAMUYECKOMN
CUCTEMBI KaK CpEJJHUE 3HAYECHUS
BEJIMYHH, OIMCHIBAIOIINX €€ COCTOSIHUEHA
MHUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hayano TepMOJUHAMUKH.
Camonpoun3BoJibHas penaKcanus
TEPMOAMHAMHUYECKON CUCTEMBI

K TEIJIOBOMY PaBHOBECHUIO.

Mopeins naeansHOro rasa

B TEPMOJIMHAMUKE — CUCTEMA

YPaBHEHUH: ypaBHEHUE
Menpeneea—Knanelipona u

BBIpAYKEHUE JIJIsl BHYTPEHHEHN dHEPTHUU.

VY cnoBus NPUMEHUMOCTH 3TOM MOJENIN: HU3Kas
KOHLEHTpAaLKs YacTULl, BBICOKHETEMIIEPATYPHI.
Beipaxenue

JUJISl BHYTPEHHEN SHEPrUu

OJIHOATOMHOT0 UIE€AJILHOTO Ta3a.
KBa3ucratnueckue 1 HeCTaTHUECKHE
IIPOLIECCHL.

DOnemeHTapHas paboTa

B TEpMOJIMHAMUKe. Boruncnenue

paboThl 0 TpaduKy mporecca

N3mepenne yaenpHON TEMIOEMKOCTH Pa3HbIX
BEIIIECTB, UX CPAaBHEHUE, ITPOBEIICHUE
WCCIJICIOBAHHUH 3aBUCUMOCTEH (PU3HUECKUX
BEJIMYMH U ONBITOB MO MPOBEPKE
MPEAJIOKEHHOM TUITOTE3bI IPU U3YUECHUU
MIPOIIECCOB TEITIOOOMEHA U aInabaTHOTO
npoiiecca.OnpeneneHue abCOMOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH N3MEPEHU M
(U3NYECKUX BEJINYMH.

OlneHKa rpaHul] HOTPEUTHOCTEH.

N3yuenune B3aMMOCBSI3H SHEPTUH
MEXMOJIEKYJIIPHOTO B3aUMOJEHCTBUS U
TEMIIEpATypPbl KUTICHUS KUJIKOCTEH.
N3ydenune TennoBbIX ABUraTesIeu

C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MOZETIeH.

UccnenoBanue pa3Hbix crioco00B
M3MEHEHUS] BHYTPEHHEHN SHEPruu.
Pemenne pacu€THbIX 3a/1a4 C SBHO
3aJJaHHOM U HESIBHO 3aJJaHHOM
(UBUIECKON MOJIEITBIO

C UCIIOJIb30BaHHEM OCHOBHEBIX 3aKOHOBH
dbopMyI MoJNIEeKyJIIpHOH pU3MKH

U TEPMOJIMHAMUKH.

Pemenne xauyecTBEHHBIX 3a]1a4,
TpeOYIOMIMX MPUMEHEHUS 3HAaHUH
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Ha pV-auarpaMmme.

Tennonepenaua kak cnocod N3MEHEHUs
BHYTPEHHEHN YHEPIUU TEPMOJAUHAMUYECKON
CHUCTEMBI

0e3 coepiieHus padoTel. KonBekmus,
TEIUIONIPOBOAHOCTD, U3JIy4YCHUE.
KommyecTtBo Temnorel. TennoéMKOCTh Tena.
VY aenpHas U MOJISIPHAS TEIIIOEMKOCTH
BelecTsa. YpaBHeHne Maiiepa. Y nenbHas
TEIUIOTa CrOpaHuATOIINBA. Pacuér
KOJIM4YECTBA TEIJIOTHINPHU TEIIONEpeaye.
[Tonsitne

00 aguabatHoM mpouecce. [lepBbiii

3aKOH TEPMOAMHAMUKH.

Bnytpennssa sHeprus. KosmmuecTo TEIIOTH U
paboTa Kak Mepbl I3MEHEHUSBHYTPEHHEH
SHEPTUU TEPMOJIMHAMUYECKON CUCTEMBI.
Bropoii 3aKk0H TepMOJUHAMUKI

JUIsL PABHOBECHBIX MPOIIECCOB: Yepe3
3aJlaHHOE PaBHOBECHOE COCTOSIHHE
TEPMOAMHAMHYECKON CUCTEMBI POXOIUT
€IMHCTBEHHas ajnadbara. AGCOIIOTHAS
TeMIeparypa.

Bropoii 3aKk0H TepMOIUHAMUKI

JUIsI HEPaBHOBECHBIX MTPOLIECCOB:
HEBO3MO>KHO II€PENATh TEIIOTY

110 MOJIEKYJIAPHON (U3UKE U
TEePMOJAMHAMHUKE.

OOBsicHEeHHE YyCTPOUCTBA U MPUHIIMUIIA
JEWCTBHS XOJIOANIIBHUKA,
KOH/IMITMOHEPA, TU3ETBHOTO U
KapOIOpPaTOPHOTO JIBUTAaTENEH, ITapOBOH
TypOUHBI.

OOBbsicHeHHE TOTY4YEHUS! CBEPXHU3KUX
TEMIIepaTyp, yTUIN3ALNN «TETIOBBIX)»
OTXOJIOB C MCIIOJIb30BaHHEM TEILIOBOTO
Hacoca, yTHIN3alii OHOOPraHNnIeCcKOro
TOIUIHMBA JUTS BEIPAOOTKHU «TETUIOBOI

AIIEKTPOIHEPTUH.
BreimonHenue yueOHBIX 3a/laHUN Ha
aHajaus TEIIOBBIX MIPOIIECCOB

(sIBJIEHUI) C UCMIOJIb30BAaHUEM

ocHOBHBIX nosioxkeHnit MKT u 3akoHOB
MOJIEKYJISIPHON (PU3UKH U TEPMOAMHAMUKH:
MEePBBII 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHHUsI SHEPTUH B TEIJIOBBIX MpOIleccax.
Hcnons3oBanue IT-TexHonoruii npu
paboTe ¢ TONOTHUTENbHBIMH

HMCTOYHHKAMU UH(OPMAIIUHU TI0 TEME,UX
KPUTHYECKHI aHaTN3 U OIleHKa
JIOCTOBEPHOCTH.

AHau3 1 OIIeHKA MOCIEICTBUI
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ot 0oJiee XOJIOAHOTO Teja K Oojiee
HarpeToMy 0e3 KOMIICHCAIUH
(Knaysuyc). HeobpatumocTs
MPUPOIHBIX TPOIECCOB.

[Tpunnune! xeiictBus Temnobix MamuH. KT/,

MaxkcumansHoe 3Hauenne KIT . Iukn
Kapmno.

DKOJOTUYECKHE aCTIEKThl MCIOJb30BAHUS
TEIUIOBbIX JBUTareneil. TenmnoBoe
3arpsi3HEHUE OKPYXKAIOLIEH Cpebl.
TexHuueckue ycTpomucTea u
TEXHOJOTUYECKHE MPOIIECCHI: XOJI0IUIbHUK,
KOHJIULIUOHEP, TU3EIbHBINA U
KapOIOpaTOPHBIN JBUTATEIH, ITApOBast
TypOHHa, TOJIy4€HUE CBEPXHU3KUX
TEeMIIepaTyp,yTHIN3ALUs «TETIOBBIX)
OTXOJIOB

C UCIIOJIb30BAaHUEM TEIJIOBOTO HAcoca,
YTHIH3a1UsE OMOOPTaHUYECKOTO TOTUIMBA JIJISt
BBIPAOOTKH «TETIOBOM» U

AJIEKTPOIHEPTUU

HCIIOJIb30BaHUS TEIUIOBBIX IBUTaTelIed U
TEIJIOBOTO 3arpsi3HEHUS OKPYKAIOMIECHCPEIBI C
MO3HUIUI SKOJIOTHYECKOM 0€30IaCHOCTH;
MpeCTaBICHUI

0 PalMOHAILHOM IPUPOAOIIO0IH30BAHUN(B
MpoIIecCe MOATOTOBKH COOOIICHUH,
BBITIOJIHEHUM TPYIIOBBIX MPOEKTOB)

3.3

ArperarHble
COCTOSIHUS BEILECTBA.
®da30BbI€ IEPEXO/IBI

14

[TapooOpa3zoBaHue U KOHIEHCAITHS.
Hcnapenue u kunenue. Y nejbHas
TEIUIOTa MapooOpa3OBaHusl.
HacelienHbie 1 HEHACBIIIEHHBIE MapHI.

HaGnroneHue cBOMCTB HAaCBIIEHHBIX
apoB, MaJIbIX JepopMaluii, MpoBeieHne
KOCBEHHBIX U3MEpPEHUN

YAEIBHON TEIUIOTHI IUIABJIEHUS JIbJA,
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KauecTBeHHas 3aBUCHUMOCTD IUIOTHOCTUHU
JABJICHUS HACBIIIEHHOTO I1apa

OT TEMIIEPATyphl, UX HE3ABUCUMOCTHOT
00BEMA HACKIILIEHHOTO Tapa.

3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSOT
JABJICHUS B XKUJKOCTH.

BrnaxaocTs Bo3ayxa. AOGcomroTHAs U
OTHOCUTEJIbHAS BJIAXKHOCTb.

TBépnoe Teno. Kpucrammaeckue u
amopHble Tena. AHM30TPOINS CBOMCTB
Kpuctaiios. 1lnaBnenue u
KpUCTaJUIM3auus. Y IeJabHas TeIioTa
iasieHus. Cyomumarusi.

Jedbopmaruu TBEpAOTO Tena. PacTskeHue u
cxarue. Casur. MoaynslOnra. [penen
ynpyrux aedopmanuii. TermaoBoe
paciivpeHue XKuAKOCTeNH U TBEPBIX Tell,
00BEMHOE U JIMHEHHOE paclIupeHue.
AHrapMOHHM3M TETTOBBIXKOJICOAHUN YaCTHI]
BELIECTBA KaK IPUUMHA TEIJIOBOIO
paciiipeHus Tei (Ha KaYeCTBEHHOM YPOBHE).
IIpeoOpa3oBanue sHEprun B (ha30BBIX
repexoax.

YpaBHeHHe TEII0BOro OanaHca.
[ToBepXHOCTHOE HaATSKEHUE.

KoadduureHT noBepXHOCTHOTO

a0COIOTHOM BIIQXKHOCTH BO3yXa,
Kod(uimenTa moOBEpXHOCTHOTO
HaTspKeHust, Moy FOnra.

W3ydeHne 3akOHOMEPHOCTEH HCTIapEHUSIH
KUTICHUS XKUJIKOCTEH, B TOM YHCJIIC
KHUIIEHUS IPU TOHMYKEHHOM JIaBJICHUH,
HArpeBaHus U TUIABIICHUS
KPUCTAJINYECKOTO BEIIeCTBA,
KaIMAJUTSIPHBIX SIBIICHUH, CMaYMBaHUS.
[IpoBeneHNE ONBITOB C MBLIILHBIMU
IUIEHKAMH.

HccnenoBanue Moaenu
HEHBIOTOHOBCKOM KUJIKOCTH. Perenne
pacuéTHBIX 3a/1a4 C SBHO33JaHHOU U
HESIBHO 33JaHHON (hPU3UYECKOI
MO/JIEJIBIO

C UCTIOJIH30BAHNEM OCHOBHBIX 3aKOHOBH
dbopMyn1 MoJIEeKyISIpHOH pU3NKH 1
TEPMOTUHAMHUKH.

Pemennie kauecTBEHHBIX 3a/1a4,
TPEOYIOMIMX MPUMEHEHUS 3HAHHIITO
MOJIEKYJISIpPHOU (pU3UKe U
TEPMOJTMHAMHUKE.

OOBbsicHEeHNE OCHOBHBIX MPUHITUTIOB
CTPOCHUS )KUJIKUX KPUCTAILIOB, TOTyICHHS
COBPEMEHHBIX MaTEPHUAJIOB.
Onpenenenne ycioBUid TPUMEHHUMOCTH
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HaTspkeHust. Kanwsipaeie siBiieHus.
JlaBiienre noa UCKpUBJIEHHON
MMOBEPXHOCTBIO KUJIKOCTH.

®opwmyna Jlannaca.

TexHudeckue ycTpoucTBa u
TEXHOJIOTMYECKHUE MPOLECCHI: JKUJIKUE
KPUCTAJLJIbl, COBPEMEHHbBIEC MaTePUAIIbI

MojiesIel (PU3MIEeCKHX TeJ U IPOIECCOB
(sBICHUI): MoIeNel Ta3a, KUJAKOCTH
TBEPJOTO (KPUCTAIUTMYECKOI0) TeJa,
HCAJIbHOTO T'a3a.

Beimonnenue y4eOHBIX 3aaHuid Ha
aHaIu3 TEIIOBBIX MPOIIECCOB
(s1BJIEHUI) C UCIIOIB30BAHUEM

ocHOBHBIX nTojtokeHnit MKT u 3akoH0B
MOJICKYJISIPHON (PU3UKH U TEPMOIHMHAMHUKH:
CBSI3b JABJICHHUS HJICaILHOIO T'a3a ¢
KOHIICHTpALUel MOJIEKYJI U €ro
TEeMIIepaTypoH, ypaBHeHHE MeHaeneeBa—

Knanelipona, nepBblii 3aKOH TEPMOJIMHAMUKHU.

Pabora B rpynmax npu o0CyxaeHUU
BOIIPOCOB MEXITPEIMETHOTO XapaKTepa
(Hanmpumep, 1o Teme «TemnmoodMeH

B )KMBOU IIPUPOIE»)

Hroro no pazgeny 49
Pa3nen 4. JinekTpoauHAMHUKA
41 DNEKTPUUECKOE I10JIe 24 DnexTpu3anus Tea U e€ MposBIICHUS. [IpoBeneHne KOCBEHHBIX U3MEPEHUN 1

Onexrpuueckuii 3apsaz. [Isa Buna
JIEKTPUUECKUX 3apsAnoB. IIpoBogHMKY,
JUDJIEKTPUKHU U MTOJIYIIPOBOJHUKH.
DIIeMEHTapHBIN AJIEKTPUIECKUAN 3apsI.
3aKOH COXPaHEHUs IEKTPUUECKOTO
3apsija.

OIIBITOB 1O IIPOBCPKE HpeHHO)KeHHOﬁ
TUIOTE3bI ITPU U3YUCHUHN B3aUMOICHCTBHUS
3apAKCHHBIX TCJI, 3apdaida KOHACHCATOPA,
noCIaeCa0BaTCIbHOT'O COCANHCHUA
KOHACHCATOPOB.
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B3anmopencraue 3apanoB. Todyeunbie
3apsbl. 3akoH Kynona. DiekTpuyeckoe
niosie. Ero nelicTBueHa 3JIeKTpUYECKUE
3apsibl.

Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpoOueIii 3apsia. JInnun

HaNpsHKEHHOCTH AJIEKTPUUECKOTO MOJIS.
OnHOpPOAHOE NEKTPUUECKOE MOJIE.
[TorenmanpbHOCTH

3JEKTPOCTATUYECKOTO0 NoJis. PasHOCTH
MIOTEHIIUAJIOB U HaIPsSKEHUE.
[loTrenuunanpHas 3Heprus 3apsaaB
3JIEKTPOCTATHYECKOM II0JIE.

[ToTenuunan snekTpocraTuyeckoro mnosus.Ces3b
HanpspKEHHOCTH OJIS M Pa3HOCTUIIOTEHIIMAJIOB
JUISL DIIEKTPOCTATUYECKOTOMONS (KaK
OJTHOPOJHOT0, TAK U HEOAHOPOHOTO).
[IpuHuun cynepno3uuuu

3JIEKTPUYECKUX TTOJIEH.

ITone Toueunoro 3apsna. I[losne paBHOMepHO
3apspkeHHOU cdepsl. [lonepaBHOMEpHO
3apsHKEHHOTo Mo 00bEéMy mapa. [Tone
PaBHOMEPHO 3apsiKEHHON OECKOHEUHOU
MJI0CKOCTH. KapTUHBI TMHUN HANIPSKEHHOCTH
ATUX TOJIEN 1

SKBUIOTEHIIMAIbHBIX TOBEPXHOCTEH.

Omnpenenenue aOCOMIOTHBIX U
OTHOCHUTEJIBHBIX OTPEIIHOCTEN
U3MepeHui (pU3nYecKnX BETUUNH.
OueHka rpaHull MOrPEIIHOCTEH.
Habnronenue npeBpalieHus SHepruu
3apsHKCHHOIO KOHIEHCATOpa B SJHEPIHUIO
U3JIy4YEHUs CBETOMO/1a, UCCIIE0BaHNE
pa3psa KOHIEHcaTopa 4Yepe3 pe3ucTop.
N3ydenue 3aBucUMOCTH
ANEKTPOEMKOCTH INIOCKOTO
KOHJIEHCATOpa OT IUIOIAAH IIaCTHH,
paccTOSHUSA MEXy HUMHU U
JUJIEKTPUYECKOM TPOHULIAEMOCTH.
N3yuenue kapTuH JIMHUN
HANPSLKEHHOCTH 3JIEKTPUUECKOTO MOJIS
TOYEYHOI'0 3apsia, PABHOMEPHO
3apsKEHHOM cepbl, paABHOMEPHO
3apsHKEHHOT0 0 00BEMY 11apa,
PaBHOMEPHO 3apsHKEHHON 0€CKOHEUHOM
IUIOCKOCTH M 9KBUIIOTEHIIMAIBHBIX
ITOBEPXHOCTEH.

Pemenue pacy€THbIX 3a/1a4 C IBHO 3aJaHHOU
Y HESIBHO 33/1aHHOM (M3NYECKON MOJIENBIO C

MCIOJIb30BaHNEM OCHOBHBIX 3aKOHOB H
(bopMyIT DIIEKTPOCTATUKH.
Perenne kaueCTBEHHBIX 3314,
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[IpoBOAHMKY B 3JIEKTPOCTATUYECKOMIIOJE.
VYcnoBue paBHOBECHS 3apsAI0B.
JIMBIIEKTPUKH B 2JIEKTPOCTATUYECKOMITOJE.
JusnexTpudeckas IpOHUIAEMOCTb
BELIECTBA.

Konpaencarop. DIIEKTPOEMKOCTh
KOHJIEHCATOopa. OneKTpOEMKOCTh
IIJIOCKOTO KOHAEHCaTOopa.
[TapannensHOE COeTMHEHNE
KoHJieHcaTopoB. [locnenoBarenbHoe
COEIMHEHNE KOHJIEHCATOPOB.
DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.
JIBr>KeHUE 3apsHKEHHOM YacTULbI

B OJIHOPOJIHOM 3JIEKTPUUYECKOM TIOJIE.
TexHu4eckue ycTponucTea u
TEXHOJOTMYECKHUE ITPOLECCHI:
ANEKTPOCKOI, FIEKTPOMETP,
3JIEKTPOCTATHYECKAas 3allUTa,
3a3eMJIEHHUE AIEKTPOIprUOOpOB,
KOHJIEHCATOPbI, TEHEPATOP

Ban ne I'paada

TpeOYIOLINX IPUMEHEHUS 3HAHUNTIO
AIIEKTPOCTATHUKE.

OOBsicHeHHE YCTPOICTBA U IPUHIIMIIA
JEUCTBUS IIEKTPOCKOIA, JIEKTPOMETPA,
KOHJIEHCAaTOpOB, reHeparopa Ban ne
I'paada.

OOnbsicHeHue paboThI
IIEKTPOCTATUYECKON 3aILUTBI, 3a3€MIICHUS
aneKTponpudopoB. OnpeieneHne ycaoBHii
IPUMEHUMOCTUMO/IENEH (PU3NYECKUX TE:
TOYEYHBIN 3apsJl, OTHOPOJIHOE
AIIEKTPUYECKOE MOJIE.

BremonHenue y4eOHbIX 3a/1aHAN

Ha aHaJIU3 YIEKTPUYECKUX MTPOLIECCOB
(s1BJIEHUI) C UCITOJIB30BAHUEM OCHOBHBIX
MIOJIOXKEHUHN U 3aKOHOB DJIEKTPOAUHAMUKH:
3aKOH COXPaHEHHUS

ANIEKTPUYECKOTO 3apsia, 3akoH KyroHa,
MIOTEHIUAIBHOCTb

AJIEKTPOCTATUYECKOIO I10JIs1, IPUHIIMII
CYNEPIIO3ULUH dIEKTPUYECKUX MTOJIEH.
Hcnons3oBanue IT-TexHonorui npu
paboTe ¢ TOMOJIHUTEIbHBIMU
MCTOYHHKAMU MH()OPMALIUH 10 TEME,

WX KPUTUYECKUU aHAJIN3 U OIIEHKA
JIOCTOBEPHOCTHU
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4.2

IlocTossHHEBII
AJIEKTPUICCKUN TOK

24

Cuna toka. IlocTosIHHBIH TOK.

VYci10BHs CyLIECTBOBAHUS IOCTOSHHOT'O
JIEKTPUUYECKOTO TOKa. VICTOYHMKH TOKA.
Hanpsixenue U u D/1C &.

3axon OMa 11 yyacTKa LEenu.
DJEeKTpUUECKOe CONPOTUBIIEHUE.
3aBUCUMOCTb COIIPOTUBIICHUS
OJTHOPOJTHOT'O MPOBOJAHMKA OT €r0 JTMHbI
Y TUTOIIA/IM TIOTIEPEYHOTO CEYCHUSI.

VY nenapHOe CONPOTHBIIEHUEBEIECTBA.
[locnenoBarenbHOE, TapaIIEIBHOE,
CMEIIaHHOE COeIMHEHHNE IIPOBOHUKOB.

Pacuér pa3BeTBIEHHBIX MIEKTPUYECKUXLIECTIEN.

[TpaBuna Kupxroda.

Pabora anekTprdeckoro Toka.

3akoH Jhxoynsa-JleHna.

MOITHOCTD IEKTPHUECKOTO TOKA.
TennoBast MOIIIHOCTH, BBIIETIIEMasHA
pesucrope.

O/1C u BHyTpEHHEE COIPOTUBIIEHUE
HCTOYHUKA TOKa. 3akoH Oma

JUTSI TIOJTHOM (3aMKHYTO )
AJIEKTPUYECKOM 1Ienu. MOIHOCTh NCTOYHUKA
Toka. KopoTkoe 3aMbIkaHMe.
Konzencarop B 1enu mocTossHHOTO
TOKA.

[IpoBeneHre NpSAMBIX UBMEPEHUN CHIIBITOKA U
HanpsHKEHUs, KOCBEHHBIX U3MEPEHUI
yaenbHoro conpotusiienus,C u
BHYTPEHHETO COMPOTUBIICHUSI UCTOYHUKA
TOKA, MIPOBEJACHUE UCCIICI0BAHUIM
3aBUCUMOCTEH (PM3UYECKUX BEIIMUMH U
OIIBITOB

T10 MPOBEPKE MPEAJI0KESHHOU TUITOTE3BINPU
W3Yy4YEHUU 1enel TOCTOSHHOTO

TOKA.

Omnpenenenue aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEHN
HU3MepeHUi (PU3NIEeCKUX BETUIHH.
OneHka rpaHull MOrPEIIHOCTEH.
N3yuenne KOpOTKOTo 3aMbIKaHUS
raJbBaHMYCCKOTO DJIEMEHTA U OLICHKA
BHYTPEHHETO COMPOTUBIICHUSI.

Pemenue pacu€THbIX 3a1a4 € SBHO
3aJIaHHOM W HESIBHO 3a/IaHHOMU
¢buznveckoil MoebI0

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOBH
(dbopMyI TOCTOSTHHOTO TOKA.

Pemenne xauecTBEHHBIX 3aJ1a4,
TpeOYIOMMX MPUMEHEHUS 3HAHUHN U
3aKOHOB IMTOCTOSTHHOTO TOKA.

OOBbsicHeHHE YCTPONCTBA U MIPUHIIUIIA
JIEHCTBHSI aMIIepMeTpa, BOJbTMETPA,
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TexHudeckue ycTpoucTsa u
TE€XHOJIOTMYECKHUE ITPOLIECCHI:
aMIIepMeTp, BOJIBTMETP, PEOCTar,
CUETYMK DJIEKTPUYECKON SHEPTUU

peocrtara, C4ETUHKA FIEKTPUIECKOMN
SHEPTHUH.

BrimonHenue y4eOHbIX 3a/1aHAN

Ha aHaJIU3 3JIEKTPUYECKUX POLECCOB
(sIBJIEHUH) C UCTIOJIB30BAaHUEM OCHOBHBIX

ITOJIOKEHUH ¥ 3aKOHOB SJICKTPOAUMHAMUKHU

3akoHbl Oma

JUIsl y4acTKa LETH U AJI 3aMKHYTON
ANEKTPUYECKOM LIETIH, 3aKOH
Jxoyna—Jlenna.

Pabota B rpymnmax mpu o0Cyx1eHuu
BOIIPOCOB MEXIIPEAMETHOIO XapaKTepa
(Hanpumep, 1o TeMe «INEKTPUUECKUE
SIBJICHUSI B IPUPOJIEN)

4.3

Toxu B pa3mmyHbIX
cpenax

DnexTpuueckas NpOBOAUMOCTb Pa3InYHBIX
BELIECTB. DJIEKTPOHHAs! IPOBOJUMOCTD
TBEP/IBIX METAJJIOB. 3aBUCUMOCTD
COIIPOTHBIIEHUS METAJUIOBOT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTb. DJIEKTPUUECKHM TOK B
BaKyyMe.

CBolicTBa 3JIEKTPOHHBIX TyYKOB.
[TonmynpoBonuuku. Co6cTBEHHAs U
MIpUMECHAst MPOBOJUMOCTh
MIOJIyIpOBOIHUKOB. CBOMCTBa
p-n-nepexoaa. [TonynpoBOJHUKOBBIE
pUOOPBHI.

DJIEKTPUYECKHI TOK B DJIEKTPOJIUTAX.

[IpoBeneHMEe KOCBEHHBIX U3MEPEHUN U
HCCIICIOBAHUI 3aBUCUMOCTEN

MeXIy (PU3NUEeCKUMU BETUYMHAMH TIPH
M3Y4YEHUU IPOLECCOB MPOTEKAHMS
ANEKTPUIECKOTO TOKA B METaJIaX,
ANEKTPOJIUTAX U MOIYIPOBOIHUKAX.
Omnpenenenue abCOMIOTHBIX U
OTHOCUTEIBHBIX MOTPEIIHOCTEN
MU3MEPEHHUIN (PU3NYECKUX BEITHYHH.
OneHka rpaHul] NOrpemHOCTeH.
HabGnronenue snexktponmsa, u3ydeHue u
00BsICHEHUE TPOBOIUMOCTH
AJIEKTPOJIUTOB, SKCIIEPUMEHTAITHHOE
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DIEeKTPONUTHYECKAS TUCCOIIMALIUS.
DnekTposn3. 3akonbl Dapanesiiist
3JIEKTPOJIN3a.

DIIEKTPUUYECKUH TOK B ra3ax.
CamocTosiTebHbIN 1
HECAMOCTOSITEIIbHBIN pa3psia.

Paznuunble TUIIBI CAMOCTOSITEILHOTO
pazpsana. Monunus. [1ma3ma.

TexHu4eckue ycTpoucTsa u
MPAaKTUYECKOE IPUMEHECHHE:
ra3opa3psaHbIe JaMIIbl, JIEKTPOHHO- JTy4YeBast
TpyOKa, MOIYIPOBOAHUKOBBIE TPUOOPHI:
JTMOJ1, TPAH3UCTOP, (POTOAMOI, CBETOAUO/I,
rajibBaHuKa, pauHUPOBAHUE ME]IH,
BBITIJIaBKA AJIFOMUHUSA, DJIEKTPOHHAS
MHUKPOCKOTIHS

M3Y4EHHE 3aKOHOB JIEKTPOJIN3a
®dapapes.

CHsATHE BOJIBT-aMIIEPHON

XapaKTePUCTHKU TNO0/IA.

CpaBHEHHE IPOBOAMMOCTH METAINIOBU
MOJIYTIPOBOTHUKOB.

N3yuenue uckpoBOro paspsiaau
MPOBOAMMOCTH BO3IyXa.

Pemenue pacuéTHbIX 3a7a4 C SIBHO
3aJJaHHOM 1 HESIBHO 3a/1aHHOM

(U3UYECKOIN MOJEIIBIO C UCIOIb30BAaHUEM
3aKOHOMEPHOCTEH

IIOCTOSIHHOT'O TOKA B Pa3JIMYHBIX cpeax.
Pemmennie kauecTBEHHBIX 3aa4, TPEOYIOMIUX
PUMEHEHHS

3aKOHOMEPHOCTEN OCTOSTHHOTO TOKAB
Pa3IMYHbIX Cpeaax.

OOBsicHeHHE yCTPOUCTBA U MPUHIIMIIA
JIeHCTBUS Ta30pa3psAHbIX JamIl,
3JIEKTPOHHO-JIy4€BOH TPYOKH,
MIOJIYTIPOBOTHUKOBBIX IPUOOPOB: 1H0AA,
TpaH3ucTopa, HoToaAnoa, CBETOIUOIA.
OObsiCHEHUE CYTH MPOIIECCOB: TAIbBAHUKH,
paduHUPOBAHUS ME/IH, BHITUIABKU aIFOMUHUS,
AIEKTPOHHOU

MHUKPOCKOIINN

Hroro no pazneny

54
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Pa3nes 5. ®u3nuecknii NPpaKTHKYM

5.1 dusnueckui 16 CriocoOb1 u3MepeHust PU3MIECKUX IIpoBeneHME KOCBEHHBIX H3MEPEHUH,
IPAaKTUKYM BEJIMYMH C UCIIOJIb30BaHHEM UCCJIEIOBaHUN 3aBUCUMOCTEN (hr3HUecKuX

aHaJIOTOBBIX U IU(POBBIX BEJIMYMH, IPOBEPKA IPEIOKEHHBIX
W3MEPUTENbHBIX IPUOOPOB U TUIIOTE3
KOMIIBIOTEPHBIX IaTYMKOBBIX CHCTEM. (BBI0OOD M3 pabOT, ONIMCAaHHBIXB
AGCOIIIOTHBIE U OTHOCUTEIIbHBIE TEMaTUYEeCKHX pazjenax
MOTPEIIHOCTH U3MEPEHUM (PU3HUECKUX «YYEHNYECKHM IKCIIEPUMEHT,
BelMMuMH. OLeHKa MpaHuIl nabopaTopHbIe pabOThl, IPAKTUKYM)
MOTPEMIHOCTEN

Hroro no pazaeny 16

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB I10 [TPOTPAMME K/p - 6,

alp -6
OnexTpoHHbIe (IUPPOBEIC) [[bubauoreka [TOK https://m.edsoo.ru/7f41bf72]]
00pa3oBaTeNbHbIE PECYPCHI
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11 KJIACC

No HaumenoBanue KomnuectBo OCHOBHEIE BUIBI AEITEILHOCTHA
/1 pa3liesioB U TEM YacoB [IporpammHoe conepxanue o0yJarmuxcs
y4eOHOr0 IpeIMeTa
Pa3nen 1. DnekTpoaunamMuka
1.1 MarsuTHOE 1101 14 BsaumoneiicTBye IIOCTOSIHHBIX MAarHUTOB U [IpoBeneHME KOCBEHHBIX H3MEPEHUHN CHJIBI

IIPOBOJHHUKOB C TOKOM. MarHuTHoOE 1oie.
Bexrop MarautHOM MHAYKIMH. [IpuHImn
CyNEPNO3UIIMU MATHUTHBIX MOJieh. JInHun
MarHUTHOMUHIYKIUU.

MarauTtHoe 1oJie IPOBOHUKA C TOKOM
(IpsAMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnbiT Opcrena.Cuna
Amriepa, €€ HanpaBICHUE U MOIYJIb.
Cuna JlopeHua, e€ HanpaBiieHUE U
MOAYJIb. JIBH>KEHHE 3apsSKEHHON YaCTULIBI
B OJTHOPOJIHOM MarHuTHommose. Pabora
cuiel JlopeHua.

MarauTHoe 1oJIe B BELLECTBE.
deppoMarHeTukH, napa-

U IMaMarHeTHKH.

TexHu4eckue ycTpoucTsa u
TEXHOJIOTMYECKHUE MTPOLECCHI: IPUMEHEHNE
MTOCTOSIHHBIX MarHUTOB,

Awmriepa, IpoBeIEHUE UCCIIEJOBAHUS
3aBUCUMOCTEH MeXy HU3MUECKUMU
BEJIMYMHAMU U OIIBITOB I10 IPOBEPKE
IPEI0KEHHON TUIOTE3BINTPU N3YUEHUH
JIEHICTBUS IOCTOSIHHOI'O MarHUTa Ha paMKy C
TOKOM, B3aUMO/JICHCTBUS IIPOBOJHUKA

C MarHUTHBIM nojieM. Onpeenenue
a0COJIIOTHBIX U OTHOCHUTENIBHBIX
MOTPEIIHOCTEN U3MEepEeHUN (PU3NIECKIX
Benn4rH.OLeHKa TpaHuL]
IIOTPELIHOCTEM.

HccnenoBanue MarHUTHOTO MOJIS
IIOCTOSIHHBIX MarHuTOB, CBOMCTB
(beppoOMarHeTHKOB.

Omnpenenenne yciaoBUA IPUMEHUMOCTH
MOJIETN OJHOPOIHOTO MArHUTHOTO TOJIS.
Omnpenenenre HanpaBIeHUs] UHIYKIUH
MarHMTHOTO MOJIsI IPOBOJHUKA C TOKOM,
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AEKTPOMAarHuTOB, TECTEP-MYJIbTUMETP,
ANEeKTpoABHUraTeNb SIkoOu, yCKOpUTeIu
3JIEMEHTAPHbBIX YACTHII

cuibl Amniepa u cuibl Jlopenua. U3yuenue
KapTUHBI JIMHUI UHIYKIUUMArHUTHOTO
TIOJISI TIOJIOCOBOTO ¥ TIOJJKOBOOOPA3HOTO
MOCTOSIHHBIX MArHUTOB, JNIMHHOTO MPSIMOTO
MIPOBOJHHUKA, 3aMKHYTOT'O KOJIBLEBOTO
MPOBOJIHMKA, KATYIIKH C TOKOM.
OOBbsicHEHNE B3aUMOACHCTBUS IBYX
MPOBOJHUKOB C TOKOM, I€UCTBUSI CUIIBI
JlopeHa Ha HOHBI ANEKTPOJINUTA.
Habmroienue nBrxeHus my4yka
3JIEKTPOHOB B MAarHUTHOM I10JIE.
N3ydenune npuHLMna AEHCTBUA
AIEKTPOU3MEPUTEIHHOTO MPUOOopa
MAarHUTOSJIEKTPUYECKON CUCTEMBI.
Pemenue pacu€THpIX 3a7a4 € ABHO
3aJJaHHOM U HESIBHO 3aJJaHHOM
(UBHUIECKON MOJIETTBIO

C UCHOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «MarHuTHOE ToJIe».
Pemenne xkauecTBEHHBIX 3aa4,
TPEOYIOMMNX TPUMEHEHUS 3HAHUIUIIO
TeMe «MarauTHOE IOIe».

OObsicHEHHE YCTPOMCTBA U MPUHIIUIIA
JIEMCTBUSI IIEKTPOMArHUTOB, TecTepa-
MYJIBTUMETPA, IEKTPOIBUTATES
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SlkoOu, yckopuTeei aeMeHTapHbIX
YACTHII.

O6T>SICH€HI/IC IMPUMCHCHUS ITOCTOAHHBIX
MarHUTOB

1.2

DJIeKTpOMarHuTHAs
WHTYKIIHST

13

SIBnenue snekTpoMarHuTHOW MHAYKIuu. IloTok
BEKTOPAa MarHUTHON MHIYKIUH.

OJC unnykuuu. 3akoH

JIEKTpOMarHuTHOM nHaykunn dapanes.
Buxpesoe anexrpudeckoe nozue. Toku Dyko.
O/1C uayKuuu B IPOBOJHUKE,
JBUKYILIEMCS B OJJHOPOJHOM

MarHMTHOM IIOJIE.

[IpaBuno Jlenua.

NupykruBHocTh. KaTymika
MHJYKTUBHOCTU B II€NH ITOCTOSHHOI'O TOKA.
SIBnenue CaMOMHIYKIUU. O1C
CaMOUHIYKIUH.

OHeprus MarHuTHOIO TOJS KaTyIIKU C
TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHu4eckue ycTpoucTsa u
TEXHOJIOTMYECKHE ITPOLIECCHI:
WHIYKIIMOHHAs 1e€4Yb, COJICHOU I, 3aIlIUTa0T
NEKTPU3ALNHN TEJ IPU JIBUKECHUU

B MarHUTHOM T10JI€ 3eMJIH

IIpoBenenue nccnen0BaHus 3aBUCUMOCTEN
(bu3NYECKUX BETMYUH HOIBITOB IO MPOBEPKE
IIPEI0KEHHON TMIOTE3bI IPU U3YUYEHUU
SIBJICHUS 3JIEKTPOMAarHUTHON UHAYKIIMH.
Onpenenenre MHIYKIIUU BUXPEBOTO
MarHUTHOTO TOJIA.

Omnpenenenue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX ITOIPEIIHOCTEN
M3MEPEeHUH (PU3NUECKUX BEITHUYMH.
OueHka rpaHul] NOrpelHOCTEN.
OKCrnepuMEeHTaIbHOE U3YUEHHE TIPaBUiIa
Jlenua.

HccnenoBanue sBJI€HUSI CAMOUHYKIIUH,
3apucuMocTd DJIC caMOMHIYKIIMK OT
CKOPOCTH U3MEHEHHSI CUJIbI TOKA B LIEIH.
N3y4eHnne najgeHnuss MarHuTa

B aJIIOMMHMEBOH (MeZIHOI) TpyOe.
C6opka Mo/ie M IEKTPOMArHUTHOTO
re’eparopa.

Pemenue pacu€THbIX 3a1a4 ¢ SBHO
3aJaHHON U HESIBHO 3aJaHHOU
¢bu3nUecKoil MoIeNbIo
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C UCHIOJIH30BAHUEM OCHOBHBIX 3aKOHOB U
dopmyn o Teme «IeKTpOMarHUTHAs
WHTYKIHSI.

Pemenne xauecTBEHHBIX 3a/1ad,
TpeOYIOLINX MPUMEHEHHS 3HAHUIIIO

TeMe «IJIEKTPOMAarHUTHAsT HHIYKIHS».
OObsicHEeHHE  OCHOBHBIX  HPUHIIUIIOB
JEUCTBHS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX TIPOILIECCOB, TaKUX KaK:
WHTyKIIMOHHAsS T1€4Yb, COJICHOM/I,3aIlIUTa OT
ANIEKTPU3AINHU T

IpY IBIJKEHUH B MArHUTHOM I10JIE

3emiu.

Pabora B rpynmax npu o0cykaeHUU
BOIIPOCOB MEXKIIPEIMETHOTO XapaKTepa
(HampuMmep, Mo TemMe

«DNEeKTPOMAarHUTHBIE SIBICHUS

B IPUPOJIEN)

Hroro no pazneny 27

Paznen 2. KosieGaHusi 1 BOJTHBI

2.1 Mexanunueckue 10 KonebarenbHas cucrema. IIpoBeneHNE KOCBEHHBIX H3MEPEHUN,
KosieOaHus CBobosHbIE KONIEOaHus. UCCIIEIOBaHMSI 3aBUCUMOCTEHN MEX Iy

lMapmoHnueckue komebaHusl.
Kunematnyeckoe u TnHaMUYeCKOe
OIMcaHue. DHEPTEeTHYECKOE OMTUCAHNE
(3aKOH COXpaHEHUsI MEXaHUIECKOM

(UBUYECKUMY BETMYMHAMU U OTIHITOB 110
MIPOBEPKE MPEII0KEHHON TUIIOTE3BIITPU
M3y4eHUHU KOJeOaHU HUTSHOTO U
MPY>KUHHOT'O MAsITHUKOB,
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sHepruu). BeiBoa quHaMu4eckoro

OIMCaHMsI TApMOHMUYECKUX KOJeOaHUIN3 nx
SHEPreTUYECKOro U

KMHEMaTHYEeCKOI'0 ONUCaHUs. AMIUIUTYAA U
¢a3za xonebanuii. CBsI3baMILTUTY/IbI
KOJIeOaHUI UCXOMHON BEJIMUNHBI C
aMIUIUTYlaMHU KoJie0aHUIle€ CKOpOCTH U
YCKOPEHHUS.

[lepuon u yacrora xonebanuil. [lepuon
MAaJIbIX CBOOOIHBIX KOeOaHuN
MaTeMaTHUYecKoro MasTHuka. [lepuon
CBOOOJHBIX KOJ€OaHUH NPYKUHHOI'O
MasiTHUKA.

[TonsaTHe 0 3aTyXarUMX KOJICOAHUAX.
Boinyxnennslie konebanus. Pesonanc.
Pe3onancHas kpuBas. BnusiHue 3aTyxanus Ha
BU/JI pe30HAHCHON KPUBOW.ABTOKOJIE0AHUS.
TexHnyeckue ycTpoicTBa U TEXHOJIOTUYECKUE
MIPOLIECCHI: METPOHOM, YacChl, Kayellu,
MY3bIKaJIbHBIEMHCTPYMEHTHI, ceiicMorpad

BBIHY’KJICHHBIX U 3aTyXaIOIINX
MEXaHUYECKUX KOJIeOaHUH.

Omnpenenenue aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPelIHOCTeN
U3MepeHuil (PU3NIEeCKUX BETUYHH.
OueHka rpaHull MOrpenrHOCTEH.
Habmoienne He3aBUCUMOCTH TTepHOa
MaJbIX KoJieOaHui Tpy3a Ha HUTU

OT aMILTUTY/IbI.

OKcriepuMeHTallbHAsE ~ [POBEpKAa  3aKOHa
COXpaHCHHSI SHEPTHH MPH KOJICOAHUSIX Tpy3a
Ha MPYKUHE.

Ha6mronenue pesonanca. OmnpeneneHue
YCIIOBUH MPUMEHUMOCTUMOIEITH
MaTeMaTUYeCKOro MasiTHUKA UUI€aTbHOTO
MPYXKUHHOTO MasiTHHUKA.

Pemenne pacu€THbIX 3a/1a4 C SBHO
3aJJaHHOM Y HESIBHO 33/IaHHOU
(U3UYECKOIN MOJIEITBIO

C UCTOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn no Teme «MexaHnueckue
KOJICOaHUS.

Pemenne kauecTBEHHBIX 3a/1a4,
TpeOYIOMIMX MPUMEHEHUS 3HAHUH

o TeMe «MexaHW4YecKHre KOJIeOaHus .
OOBbscHEeHHE yCTPONUCTBA U MPUHITUTIA
JICVCTBUSI METPOHOMA, 4YacCOB, KayeJeH,
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MY3bIKIbHBIX HHCTPYMEHTOB,
celicMorpada.

Hcnons3oBanue IT-TexHonorui npu
paboTe ¢ JONOIHUTEIbHBIMU
MCTOYHHUKAMU HH(OPMAITUH 110 TeME, UX
KPUTUYECKHUH aHAJIN3 U OLIEHKA
JIOCTOBEPHOCTHU

2.2

DIIeKTPOMarHUTHHIE
KoJieOaHus

15

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHuTHbIE KOJIeOaHMsI

B HJI€AJTbHOM K0JIe0aTeIbHOM KOHTYPE.
®opmyna Tomcona. CBsi3b aMIUIUTY b
3aps/ia KOHJIEHCATOPa ¢ aMILIUTYI0M CUJIbI
TOKa B KOJIe0aTeIbHOM KOHTYpeE.

3aKOH COXpaHEHUs SHEPTUU

B MJICaJIbHOM K0J1eOaTeIbHOM KOHTYpeE.
3aTyxaromue JIeKTPOMarHuTHhIE
KosiebaHus. BeIHyXIeHHbIE
ANEKTPOMarHuTHbIE KOJIeOaHusl.
[Tepemennsblii TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JEMCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U
HaNpsLKEHUS U pa3iandHoi popme
3aBUCHUMOCTH IIEPEMEHHOI0 TOKA

OT BPEMEHH.

CuHyconganbHbIi IEPEMEHHBIH TOK.
Pesucrop, KOHAEHCATOP M KaTyIlIKa
WHIYKTUBHOCTH B LIENIN

[IpoBeneHMEe KOCBEHHBIX U3MEPEHUN U
HCCJICI0OBAHUS 3aBUCUMOCTEH (PU3MYECKUX
BEJIMYUH NP U3yUYEHUU
AJICKTPOMArHUTHBIX KOJICOAHUH M LIeTICH
MIEPEMEHHOTO TOKa.

Omnpenenenrue aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX IMOTPEIIHOCTEHN
MU3MEPCHHUH (PU3NYSCKUX BEITHYHH.
OreHka rpaHuI] MOTPEIIHOCTEH.
N3yuenue ycTpoiicTBa U NpUHLKIIA
JeiicTBus TpaHchopMaTopa.
Habmronenue 31eKTpoMarHuTHOTO
pe3oHaHca.

N3yuenune ocuniorpamm
AJIEKTPOMArHUTHBIX KOJICOAHUM.
Pemenue pacu€THbIX 3a1a4 € SBHO
3aJaHHON U HESIBHO 3aJaHHOU
(bU3UYECKON MOJEIBIO

C UCIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopMy1 o Teme «INEKTPOMATHUTHBIE
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CHUHYCOUJIAJIbHOTO MEPEMEHHOTO TOKA.
Pe3onanc ToxoB. Pe3onanc
HaIpsKEHUN.

Nneanwsubiil Tpancdopmarop. [Ipoussoactso,

nepeaayda u noTpedaeHue MEeKTPUIECKOn
SHEPIUU.

DKOJOTUYECKUE PUCKU

MPU IPOU3BOJICTBE AIEKTPOIHEPTUH.
KynbTypa ucnons3oBanus
3JIEKTPOIHEPTUHU B IOBCEHEBHOM
JKU3HU.

TexHuueckue yCTpoucTBa U
TEXHOJIOTUYECKHUE MPOLIECCHI:
3JIEKTPUYECKUM 3BOHOK, TEHEPATOP
IIEPEMEHHOTO TOKA, JIMHUU
3JIEKTpoIepeIay

KOJICOaHUS».

Pemenne xauecTBEHHBIX 3aa4,
TPeOYIOMKX MPUMEHEHUS 3HAHUIUTIO
TeMe «DJIEKTPOMArHUTHBIC
KOJICOaHUS».

CpaBHEHHE MEXaHUUECKHUX U
AJIEKTPOMATrHUTHBIX KOJICOaHUH.
OObscHeHne yCTPONUCTBA U MPUHIIUTIA
JIEUCTBUS JIEKTPUYECKOTO 3BOHKA,
reHeparopa MepeMeHHOr0 TOKa, JIMHUH
AJIEKTpoIIepeay.

Omnpenenenue yciaoBU MPUMEHUMOCTH
MOJICNIM HJICAIbHOT0 KOJICOaTeIIFHOIO
KOHTYpa.

AHanus3 1 oleHKa OCJIEACTBUI
MCIOJIb30BaHUs Pa3IMYHBIX CIIOCOO0OB
MIPOU3BOJICTBA AJICKTPOIHEPTUH

C TTO3UIMI DKOJIOTHYSCKOM
0€30MacHOCTH; TIPEICTABIICHUI

0 palMOHAIIBHOM MTPUPOIOTIOIB30BAHUHI
(B mporiecce MoAroTOBKH COOOIIEHUH,
BBITIOJTHEHUH TPYIIIOBBIX TPOEKTOB)

2.3

Mexanuueckue n
ANEKTPOMArHUTHBIE
BOJTHBI

10

MexaHu4ecKHue BOJIHbBI, YCIIOBHS UX
pacnpoctpanenus. [lonepeunsie u
MPpOJOJIbHBIE BOJHEI. [lepnon, ckopocTh
pacnpoCTpaHEeHUs U JUIMHA BOJIHBI.
CBoMCTBa MEXaHNYECKHUX BOJIH:

Hab6nronenue obpazoBanus u
pacmipocTpaHeHUs TTOTIEPEYHBIX

H IMPOAOJBbHBIX BOJIH, OTPAXCHUSA U
peoMIIeHUs, HHTepEPEHIIUN

U 1u(dpakivyu MEXaHUYECKUX BOJIH,
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OTpa)keHUE, IPEJIOMIICHUE,
uHTepdepeHns u qudpakius. 3ByK.
CkopocTtb 3ByKa. ['poMKOCTB3BYKa.
BricoTa Tona. TemOp 3ByKa.
[ITymoBO€ 3arpsi3HEHUE OKPYKAOLICH
CpeIbl.

ONEKTPOMarHUTHHIE  BOJIHBI.
W3Iy4eHUsT  AJIEKTPOMArHUTHBIX
B3aumnas opueHTanus BEKTOPOB

YcaoBus
BOJIH.

B,E, v B 3JIEKTPOMAarHUTHOM BOJIHE.
CBolicTBa  JJIEKTPOMarHUTHBIX  BOJIH:
OTpakKE€HUe, IPEIIOMIICHHE,

noJisipu3anus, uHTephepeHIus u

TG paKus.

[IIkana 3J1€eKTPOMAarHUTHBIX BOJIH.
[IprMeHeHne ANeKTPOMArHUTHBIX BOJTHB
TEXHUKE U OBITY.

[IpuHIAIIBI pagUOCBA3H U TEJIEBUICHHUSL.
Pagnomoxamusi.

DNeKTpOMarHuTHOE 3arpsa3HeHNe
OKpYKarolleu Cpeabl.

TexHu4eckue ycTpoucTsa u
MIPAaKTUYECKOE IPUMEHECHHUE:
MY3bIKAJIbHBIE HHCTPYMEHTBI, pajap,
paguoNnpUEMHHUK, TEIEBU30D, AHTCHHA,
tenedon, CBY-neunb, ynpTpa3BykoBas
JUarHOCTHKA B TEXHUKE W METUIIHE

aKyCTHUYECKOTO  PE30HAaHCAa,
IPOMKOCTH 3BYKa U BBICOTBI TOHA
C AaMIUIMTYIOM ¥ 4YacTOTOH KoyeOaHuil.
N3ydyeHnne CBOWMCTB yibTpa3Byka U €ro
IIPUMEHEHHUS.

Uccnenosanue cBOMCTB

AJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE,
MpeoMIIeHUE, TTOJSIpU3aIns,

mudpaknus, nHTepdepeHIus.

Obnapy>xenue nHPppakpacHOTo U
yIBTPa(UOIETOBOTO U3ITyYCHHH.

CpaBHEHHE MEXaHUYECKHUX U
AJIEKTPOMAarHUTHBIX BOJIH.

Omnpenenenue yciaoBU MPUMEHUMOCTH
MOJEJIA TAPMOHUYECKON BOJIHBI.

Pemenne kauecTBEHHBIX 33724,

TpeOyIOIMX MPUMEHEHHS 3HAaHUNUIIO

TeMe «MexaHnueckue u

AJIEKTPOMAarHUTHBIE BOJHBI».

N3yuyenue nmapamMeTpoB 3ByKOBOM

BOJIHBI.

N3y4eHne pactipocTpaHEHNs 3BYKOBBIXBOJIH
B 3aMKHYTOM IIPOCTPAHCTBE.

OOBsicHeHHe yCTpOoicTBa U IPUHLIUIIA
JENCTBUS My3bIKaJIbHBIX HHCTPYMEHTOB,
panapa, paiuonpuEMHHKA, TEIEBU30Pa,
aHTeHHBbI, Tenedona, CBU-neun.

CBA3U
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OOBbsicHEeHUE YIbTPA3BYKOBOW AMATHOCTUKH
B TEXHUKE U MEIHIINHE.
Hcnonws3oBanue IT-TexHonoruit npu
paboTe ¢ TOMOJIHUTEIIbHBIMU
MCTOYHUKAMU UH(POPMAITUH 110 TEME, X
KPUTHYECKHUI aHAIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHau3 ¥ OlLlEHKa [OCJIEACTBUMN
IIYMOBOT'O U 3JIEKTPOMArHUTHOTO
3arpsi3HEHUS OKPYKaroUIeH CpeabIC
MO3UITUH DKOJIOTHUECKOM
0€301aCHOCTH; TIPEICTABIICHUM

0 paIMOHAIILHOM MTPUPOIOTIOIB30BAHUHI
(B mporiecce MoAroTOBKM COOOIICHUH,
BBITIOJIHCHUH TPYIIIIOBBIX POEKTOB)

2.4

Ontuka

25

[IpsiMonuHETHOE paclipOCTpPaHEHUE CBETA B
oaHOpoaHOM cpene. JIyu cBera. ToueuHblit
HMCTOYHHK CBETA.

OtpaxxeHue cBera. 3aKOHbI OTPa’KEHUSACBETA.

[TocTpoenne nzo0paxkeHui

B TuI0CKOM 3epkaie. Chepuueckue
3epKana.

[Ipenomnenue cBera. 3aKOHBI
npeaoMiIeHus cBeTa. AOCOTIOTHBIN
MOKa3aTesb MPETOMIICHHSI.
OTHOCUTENBHBIHN TOKa3aTeTh
npenomieHust. [oCTOsTHCTBO 9acTOTHI

HaOmronenue onTHYeCcKuX SIBIICHUHA,
MPOBEICHNE KOCBEHHBIX U3MEPEHUH,
WCCIIETOBAHMS 3aBUCUMOCTEN (PU3MUECKHUX
BEJIMYUH U OIEITOB

10 MTPOBEPKE MPETI0KEHHON TUIIOTE3BITPU
W3Yy4YEHUU SIBIICHUN MPETOMIICHHUS CBETa HA
IpaHMIIe pa3jiena ABYX Cpe, MPeIoMIICHUs
CBETa B COOMPAIOIICH U paccenBaromieit
JIMH3aX, BOJHOBBIX CBOMCTB CBETA.
Hab6nronenne noqHoro BHyTPEHHETO
OTPaXKEHUSI, U3yYEHUE MOJIETTU
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CBETa U COOTHOIICHUE JJIMH BOJIH MpU
[epexo0/Ie MOHOXPOMAaTUYECKOIOCBETA

yepes rpaHully pasjzielia IByX ONTUYECKUX
cpen.

Xox mydel B npusMe. Jlucnepens cBera.
CnoxHbIl cocTaB Oenoro cBera. Lser.
[TonHOE BHYTpEHHEE OTPAKEHUE.

[IpenenbHbIi yroj noaHOro

BHYTPEHHETO OTPAXKEHUS.

CobOuparoniue ¥ pacceuBalOlIUE  JIHMH3BL.
Tonkas nmH3a. DOKYCHOE pPACCTOSHHE H
ONTHYECKasl Cujla TOHKOW JIMH3BI.
3aBUCHUMOCTBH JOKYCHOTO PACCTOSTHUS

TOHKOM C(hepruIECKOM JIMH3BI OT €&

T€OMETPUU U OTHOCUTEIILHOTO

MOKa3aTesl MPEIOMIICHHUS.

®opmyJiia TOHKOU JIMH3bI. Y BEJIMYEHUE,
JTaBaeMoOe€ JIMH30H.

XoJ ayda, NpOMIEAIIEro JUH3Y MO
IIPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOMU
onrtuyeckoil ocu. Iloctpoenue nzoOpaxxennit
TOUYKH U OTpe3Ka MPSIMONB COOUPAIOIINX U
paccenBarONIMX JUH3aX U UX CUCTEMaX.
OnTuueckue npudopsl. Pazpemaromas
crocoOHOCTh. ['1a3 kak onTHYecKas

cucrema.

CBETOBOJIA.
[Tonyuenue u3o0pakeHusl B CUCTEMEN3
IJIOCKOTO 3€pKaJia v JIMH3BI,

B CUCTEME U3 JIBYX JIMH3.
KoHctpynpoBaHnue TeaecKonuueckux
CUCTEM.

WN3yuenune mnomspuzanyvu — CBeETa,
OTPaXXEHHOTO  OT  IOBEPXHOCTHU
JIMRJICKTPUKA, U3yUEHUE

uHTEp(EepEeHIINH JTa3EePHOTO U3TyUYEeHUSHA
JIBYX IIEJSIX.

[Tonyyenue criekTpa u3Iy4yeHus
CBETOMO/1a ITPU TTOMOIIN

T (paKITMOHHON PEIIETKH.

Pemenne pacu€THbIX 3a/1a4 C SBHO
3aJIJaHHOM Y HESBHO 3aJIaHHOM
(UBHUIECKON MOJIETTBIO

C UCHOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «OnTUKAY.

Pemenne kauecTBeHHBIX 3a/1a4,
TPEOYIOMMNX TPUMEHEHUS 3HAHUIUIIO
teme «OnTukay.

[TocTpoenue u pacy€T uzoOpaxeHuH,
C03/1aBA€MbIX TUIOCKUM 3€pPKajioM, TOHKOU
JIMH30M.

Omnpenenenue ycioBU MPUMEHUMOCTH
MOJICJIA TOHKOM JIMH3BI; TPAHUI]
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[Ipenensl npUMEHUMOCTH
r€OMETPUYECKON ONTHUKH.

BonroBas ontuka. MaTepdepeHmuscrera.
KorepeHTHbIE HCTOUHHKHU.

YcnoBust HaOIIOACHNS MAKCUMYMOB U
MHUHUMYMOB B HHTEP(EPEHIIMOHHOM
KAapTUHE OT JIBYX KOTE€PEHTHBIX UCTOYHHKOB.
[Ipumeps! K1accuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Judpakuus ceera. JudpakunonHas
peméTka. Y cinoBue HaOMIOICHUS TIIABHBIX
MAaKCUMYMOB IIpY NaJICHUU
MOHOXPOMaTHYECKOI'O CBETA

Ha TU(GPAKIIUOHHYIO PEHIETKY.
[Tonspusanus ceera.

TexHudeckue yCcTponucTea u
TEXHOJOTMYECKHE IPOLECCHI: OUKH,JIyIIa,
NepucKor, ¢poToanmapar,

MHUKPOCKOII, MPOEKIIMOHHBIN anmnapar,
IIPOCBETJIIEHUE ONTUKH, BOJIOKOHHAs
OITHKA, TMPPaKIIMOHHAS perIéTKa

MPUMEHUMOCTH T€OMETPUIECKOIN

OITHUKHU.

OOBsicHeHHnEe 0COOEHHOCTEH MPOTEKAHUS
ONTUYECKUX SIBIICHUN: HHTEpHEPEHIINH,
TU(PaKLInK, TUCTIEPCHH, TIOTHOTO
BHYTPEHHEI0 OTPAXKEHUS.

OOBsicHEeHHE YCTPOWCTBA U IPUHIIHIIA
JIeMCTBUS OYKOB, JIYIIbI, IEPUCKOIIA,
¢doToamnmapara, MUKpOCKOIIA,
IPOEKIMOHHOIO arapara,
TU(PPaKINOHHON PEeHIETKH, BOJIOKOHHOM
OITUKHU.

OOBsicHeHHE POCBETIICHUs ONTHKHU. PaboTra
B Ipynnax npu o0CyXI€HUU BOIIPOCOB
MEXITPEIMETHOTO XapaKkTepa(Hanpumep, 1o
Teme «CBETOBbIE

SIBJICHHS B TIPUPOJIEY)

Hroro no pazneny

60

Pa3nen 3. OcHOBBI cienUaILHOI Teopuu OTHOCUTEIbHOCTH (najiee - CTO)

3.1

OCHOBBHI CITEIIHATBHON
TEOpUHU
OTHOCUTEJIBHOCTHU

5

['panu1Ibl NPUMEHUMOCTH KJIACCUYECKON
MexaHukHd. [locTynaTel ciennanbHON TEOPUH
OTHOCHUTEIBLHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOM

[TpoBeeHne KOCBEHHBIX U3MEPEHUH
UMITYJIbCA H DHEPTUH PEIIITUBUCTCKHUX
yacTull (1o ¢pororpadusiM TpeKoB
3apsDKEHHBIX YaCTHUI] B MATHUTHOM
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unTepBai. [Ipeobpa3zoBanus Jlopenma.
VYcnoBue NpUYNHHOCTH.
OTHOCHUTEILHOCTh OJJTHOBPEMEHHOCTH.
3ameJIeHne BPEMEHH U COKpalIeHUe
JUTUHBI.

DHEPrusi U UMNYJbC PEISITUBUCTCKOMN
YaCTHIIBL.

CBs13b MacChI C SHEPTUEN U UMITYJIBCOM
PEIATUBUCTCKOM YaCTHUIIBI. DHEPTHUS TOKOS.
TexHuueckue yCTpoucTBa U
TEXHOJIOTMYECKHUE MTPOIIECCHI:
CIIyTHUKOBBIE IPUEMHHKH, YCKOPUTEIN
3apsSKEHHBIX YaCTHIL

noJie).

AHanu3 1 onucanue pU3nIecKux
SIBJIEHUW C UCIIOJIb30BAHUEM ITOCTYJIATOB
CIIEHUAJIbHON TE€OPUH OTHOCUTEIbHOCTH.
OOBsicHEeHHE TPUHIINIIA ICHCTBHS
CITYTHUKOBBIX IPUEMHHKOB,
YCKOPHUTEIIEH 3apSKEHHBIX YACTHUIL

Wroro no pazgeny 5
Pa3nen 4. KBantoBas pusuka
41 Kopnyckynsipao- 15 PaBHOBECHOE TEIIIOBOE U3ITyUYEHHE IIpoBeneHne  KOCBEHHBIX  M3MEpPEHUH,

BOJIHOBOM AyaJin3m

(u3mydyeHue abCoNOTHO YEPHOTO TeNa).3aK0H
cmenienus Buna. ['unotesa [1nanka o
KBaHTax.

@DOTOHBI. DHEPTHUSA U UMITYJIBC (DOTOHA.
®oroarddext. Onbitel A.I'. CTonerosa.
3akonsl potorddekra. YpaBHeHUE
OiHTeitHa A5 porodddexra.

«Kpacnas rpanuna» gorordpdexra.
JlaBneHue cBeTa (B 4aCTHOCTH,

JTaBJICHHE CBETa Ha a0COJIIOTHO

UCCIEOBAHUS  3aBUCHMOCTEH  MEXIY
(UBUYECKUMHU BEIMYMHAMU

IpU U3y4YeHuu sBieHus porodddexra.
Omnpenenenue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOrPEIIHOCTEN U3MEPEHUI
(U3UYECKUX BEIIUYHMH.

OrueHka rpaHull NOTPEIIHOCTEMN.

Pemenne pacuéTHbIX 3a/1a4 C SBHO
3aJIaHHOM 1 HESIBHO 3aJaHHOM

(UBHUIECKON MOJIETTBIO
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MOTJIOMIAOIIYIO U A0COFOTHO

OTpaKaroIyro MoBepxHOCTh). OnbIThII 1. H.

JleGenena.

BomnHoBEIe cBo¥icTBa yacTUll. BOJIHEBI
ne bpous. JliimHa BoHbI Ae bpoiis u
pa3Mepbl 00JaCTH JIOKAIU3AIUH
JBHKYILIEUCS YACTULIBI.
KopnyckynsipHo-BOTHOBOH Ayanusm.
Judpakius 3JeKTPOHOB Ha KPUCTAIIAX.
Crneuunduka u3mMepeHuii B MUKpOMUDE.
CooTHo1IeHUs HEOTIPEAEIEHHOCTEN
I'eitzenOepra.

TexHudeckue ycTpoucTBa u
TEXHOJOTHYECKHE MPOLIECCHI:
CHEKTPOMETDP, (POTOIIIEMEHT,
($hoTOnaTUMK, TYHHEIBHBIN MUKPOCKOTI,
COJIHEYHas OaTapes, CBETOUO

C UCHIOJIH30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «KBaHTOBbIE
SIBIICHUSY.

Pemennie kauecTBEHHBIX 33/1a4,
TpeOYIOLINX MPUMEHEHUS 3HAHUIIIO
TeMe «KBaHTOBBIE SIBICHUS Y.
Omnpenenenue yclioBUM MPUMEHUMOCTH
KBaHTOBOI MOJIENIU CBETA.

AHan3 KBAaHTOBBIX TIPOIECCOB C
UCIIOJIb30BaHUEM ypaBHEHUS
Oinnmreitna g ¢porodddexra,
MPUHIIUIIA COOTHOILICHHH
HeonpeaenénHoctu I'elizendepra.
OOBsicCHEHNE IPUHIIUIIA JISHCTBHS
CIIEKTpOMETpa, POTOIIEeMEHTa,
¢doronaTyrKa, TYHHEILHOTO
MHUKPOCKOIIa, COJTHEYHOU OaTapen,
CBETOAMO/A.

Hcnons3oBanue IT-TexHonoruii npu
paboTe ¢ JONOIHUTEIbHBIMU
MCTOYHUKAMHU MH()OPMAITIH TI0 TEME,HX
KPUTUYECKHI aHAJIU3 U OLIeHKa
JIOCTOBEPHOCTH

4.2

duszuka aroma

OmnbITHI IO HUCCICAOBAaHUIO CTPOCHUA
aToMa. HJ'IaHeTapHaSI MOJCJIb aTOMAa

Pesepdopna.
[Tocrynatel bopa. U3nydyenue u

OmnpeneneHne JUTMHBI BOJTHBI JTa3€PHOTO
U3JTyYCHHUS.

HaGumtoneHne mMHEHYaThIX CIIEKTPOB.
HccnenoBanue criekTpa pa3pekeHHOTO
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norJomieHne (HOTOHOB MPH Mepexoaearoma
C OJTHOTO YPOBHSI SHEPIUU

Ha IpyToM.

Bunpi ciektpoB. CrieKTp ypoBHEM

SHEpPruy aToMa BOJOPOAA.

CHnoHTaHHOE U BBIHYXJIEHHOE

n3iydeHue csera. Jlasep.

TexHuueckue yCTpoucTBa U
TEXHOJOTUYECKHE TPOLIECCHI:
CHEKTPaJbHBIN aHAIN3 (CIIEKTPOCKOI ), 1a3€ep,
KBAaHTOBBIN KOMITBIOTEP

aTOMapHOT0 BOJIOPO/Ia U U3MEPEHUE
nocTostHHOM Punbepra.

N3ydenue ycTpoicTBa U IEMCTBUS CUETUMKA
MOHU3MpYOUMX yactull. Onpeaenenue
YCJIOBHM MPUMEHUMOCTUMO/ICIIA aTOMa
Pesepdopna.

OOBbsicHEeHUE IPUHIUTIA TICHCTBUS
CIIEKTPOCKOI1a, JIa3epa, KBAHTOBOI'O
KOMITbIOTEpA.

AHaJii3 KBaHTOBBIX ITPOLIECCOBHA
OCHOBE IIEPBOT'0 U BTOPOTO

noctynaToB bopa

4.3

dusznka aTOMHOTO
sapa u
AJIEMEHTAPHBIX
YaCTHI]

Hyxnonnas mojens siapa ['efizenOepra—
WBanenko. 3apsn aapa. MaccoBoe 4ucio
snapa. 3oTonsl.

PagnoaktuBHOCTB. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMMa-uznyuenue.

3aKkoH paJIMOAaKTHBHOTO pacraja.
PagnoakTiBHBIE N30TOIBI B IPUPOJE.
CBolicTBa HOHU3UPYIOLIETO U3ITYUEHHUS.
BnusiHue paguoakTUBHOCTH HA KUBBIE
opranusmsl. EcrecTBeHHBIN (OH M3myUyeHUs.
Jo3umerpusi.

DHeprus CBA3M HYKJIOHOB B sJIpe.
Snepusie cunbl. Jledekt maccsl sipa.
SAnepHsle peakiuu. JleneHne u CUHTE3

IIpoBenenue n3mepeHnit

palmoaKTUBHOIO (hoHA

C UCIOJIb30BAHUEM JJO3UMETPA U
UCCIIEIOBaHUE TPEKOB YacTHIL (10

roToBbIM (hoTOrpadusm).

N3yuenue nornouieHus 6era-4yacTuIl
AIIFOMUHHUEM.

Omnpenenenne ycioBANA IPUMEHUMOCTH
MO/JIEJIN aTOMHOTO SIJIpa.

AHanu3 W ONHMCAHME SACPHBIX PEaKLUHl ¢
MCIIOJIb30BaHUEM TMOHSATHII MacCOBOEYMCIIO U
3apsj siipa, SHEPTUs CBA3H

sapa, 3aKOHOB COXpPaHCHUA 3apsaa,

MacCCOBOI'0O YMCJia U SHECPTUHA B ANCPHBIX
PCaKknuAx, 3aKOHAa paJHuOAKTUBHOI'O

62




anep. AnepuHsle peaktopsl. [Ipodaemsl
YIIPaBISEMOr0 TEPMOSAEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHS
SIEPHON PHEPIETUKHU.

MeTo1bl perucTpaluu 1 UCCIEI0BAHUS
JJIEMEHTAPHBIX YaCTHII.

@yHAaMEHTAJIbHbIE B3aUMOJICHCTBUA.
bapuoHbl, ME30HBI U JIENTOHBI.
[Ipencrasnenue o CtanaapTHOU

Mozenu. KBapk-TitooHHas MOZEIb
aJpOHOB.

®usuka 3a npenenamu CTaHIapTHOU
Mozenn. TéMHas Marepust U TEMHas
JHEprus.

EnuncTBO (hM3MYecKoit KapTHHBI MHpA.
TexHn4yeckue ycTpoicTBa U TEXHOJIOTUYECKUE
MIPOLIECCHI: T03UMETp,kamepa BuinbcoHna,
SJIEPHBIN PEAKTOP, TEPMOSIEPHBII peakTop,
aToMHasi 60M0a, MAarHUTHO-PE30HAHCHAs
TOMOTpadus

pacrnaja.

OOBsicCHEHNE IPUHITUIIA JICHCTBHS
JI03UMeTpa, kamepbl Buiibcona,
SIIEPHOTO PEAKTOPA, TEPMOSICPHOTO
peakTopa, aTOMHOM OOMOBI, MATHUTHO-
pEe30HaHCHOW ToMOTrpaduu.

AHanu3 1 OlicHKA BIIMSHUSA
PaIMOAKTUBHOCTH Ha KUBBIC
OpraHU3MBI, a TAKXKE MMOCIIECICTBHUI
Pa3BUTHSA SAAECPHON SHEPTETUKHU

C IMO3UILMI KOJIOTHISCKOM
0€301aCHOCTH; IIPEICTABIICHUM

0 pallMOHAJILHOM IIPUPOI0I0JIb30BaHUH (B

MpoIIecce MOATOTOBKH COOOIICHHIH,
BBITIOJIHCHUS TPYIIIIOBBIX MPOEKTOB)

Hroro mo pazneny 25
Pa3nes 5. DiieMeHTBI aCTPOHOMUM M ACTPOPU3NKH
5.1 DJIEMEHTHI 12
ACTPOHOMHHU U
acTpou3uKu

DTanbl pa3BUTUSA ACTPOHOMUU.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3HaueHHe acTpoHoMuUU. [[puMeHnMOCTh
3aKOHOB (DM3HKH ISl OOBSICHEHUS

HaGnronenue 38€31H0r0 HeOa
HEBOOPYKEHHBIM IJ1a30M

C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH I ONpEeIeIeHUs

63




MPUPOIBI KOCMHYECKHUX O0HEKTOB.
MeTo/1bl aCTPOHOMUYECKUX
uccinenoBanuii. CoBpeMeHHbIE
OINITHYECKHUE TEICCKOIIBI,
PaIMOTENECKOITBI, BHEATMOC(EpHAs
aCTPOHOMMUSI.

Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue
3BE3 /b1, IIAHETHI, UX BUINMOE
JIBIOKCHHE.

ConHeyHas cucrema.

Connne. ConHedHast akTUBHOCTh. ICTOYHUK
sHepruu CoJiHIa U 3BE3/1. 3BE3/IbI, UX
OCHOBHBIE XapakTepucTuku./luarpamma
«CTEKTPAJIbHBIN KJIACC — CBETUMOCTBY.
3BE3BI ITIaBHOM IOCJICAOBATECIHLHOCTH.
3aBUCHMOCTb

«Macca — CBETUMOCTbRY JJISI 3BE3]T
IJ1aBHOM ITOCIIEIOBATEIIFHOCTH.
BnytpenHnee ctpoenue 3BE31.
CoBpeMeHHbIE TPEICTaBIECHUS

0 TIPOUCXOXKACHUH U dBOToNUK CoNTHIIan
3BE3/1. DTaMbl )KU3HU 3BE3].

Mnuneunsiii [1yTs — Hama ['anakTuka.
Ilonoxenue u apuxenne CoTHIIAB
T"anaktuke. THIIBI TATAKTHK.
Panuoranaktuky u kBasapsl. YEpHbIe
JBIPHI B sIIPax rajakTHK.

[IOJIOKEHUSA HEOECHBIX OOBEKTOBHA
KOHKPETHYIO JIaTy: OCHOBHBIE

co3Be3ausi CeBepHOro NoJyiapus usipkue
3BE3IBL.

HaGmonenue B Teneckorn JIyHbI, MIIaHET,
TYMaHHOCTEH U 3BE3AHBIX CKOTUICHUH.
VYuactre B JUCKYCCUU O POJIM aCTPOHOMUHU
B COBPEMEHHOM KapTUHEMUPA, B
MIPaKTUYECKON JIeATEIbHOCTUYETIOBEKA U
JlaJbHENIIEM HAy4YHO- TEXHUYECKOM
Pa3BUTHH.

IToaroroBka cooOLIEHUNA O METOAAX
MOJTYYEHUSI HAyYHBIX aCTPOHOMUYECKUX
3HAHUM, OTKPBITUSIX B COBPEMEHHOM
ACTPOHOMMUHU.

[IpuMeHeHre 0CHOBOMOIATAFOIINX
ACTPOHOMUYECKUX MOHATUIN, 3aKOHOB M TEOPHIA
JUTSL aHaJIn3a U OOBSICHEHUS (PU3NUECKHX
MPOILIECCOB, MPOUCXOASIINXB 3BE3AAX, B
3BE3OHBIX CUCTEMAX,

B MEXTaJIaKTHUYECKOU Cpeie, TBUKEHUS
HeOECHBIX TeJI, YBOJIIOLINH 3BE3]] U
Bcenennoii
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Bcenennas. Paciinpenue Beenennoit. 3akon
Xab6ua. Pazoeranne ranaktuk. Teopus
Bonwuioro B3psiBa. PenukToBoeusnydeHue.
MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka.

Hepeménnsie npobieMbl acCTpOHOMUU

Wroro no pazneny 12

Pa3nen 6. ®u3nyeckuii NPaKTUKYM

6.1 dusnueckuit 16 CrniocoOsl u3MepeHust GU3nUecKux [IpoBeneHnEe KOCBEHHBIX U3MEPEHUH,

MPAKTHKYM BEJIMYHH C UCTIOIh30BaHUEM WCCIJICIOBAaHUH 3aBUCUMOCTEH (DU3HUECKUX

AHAJIOTOBBIX U IU(PPOBBIX BEJIMYMH, IPOBEPKA MPEIOKEHHBIX
M3MEPUTENbHBIX TPUOOPOB U runores (BbI0op
KOMITBIOTEPHBIX TATYMKOBBIX CHCTEM. U3 paboT, OMMCAHHBIX B TEMAaTHUYECKUX
AOCOIOTHBIC U OTHOCUTEILHBIC pasznenax «Y4eHUYECKUH IKCIICPUMEHT,
MOTPEIIHOCTH U3MEPEHUH (PU3MUECKUX nabopaTtopHbie pabOThI, TPAKTHUKYM))
BenuunH. OTeHKa TPaHUI]
MOrPEMIHOCTEN

Hroro no pazneny 16

Paznen 7. O6o06maroiee NnoBTOpeHue

7.1 Cucremarusanus u 15 O000I11IeHIE U CUCTEMATA3 AN Yyactue B IUCKYCCHH O poJid (PU3HKH U

0000meHne
IIPEIMETHOTO
COJIepKaHus U OTIbITa
JESTEILHOCTH,
PUOOPETEHHOTO
IIPU U3YYEHUHU Kypca

COJIEpKAHUS Pa3IesIoB Kypca

«Mexanukay, «MonekymspHas puznkan
TEPMOINHAMUKA,

«QnekTpoanHamMuKay, «Konebanus u BOTHBI»,
«OCHOBBI CIEIUATIBHON TEOPUH
OTHOCHUTENBHOCTHY, «KBaHTOBast

aCTPOHOMUU B Pa3IMYHBIX chepax
JesITeIbHOCTH YenoBeka. [loaroroska
co0011IeHUH 0 MecTe (PU3NYECKOM
KapTUHBI MUPA B PSyCOBPEMEHHBIX
MpECTaBICHUI

0 TIpUpOJE.
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¢uzuku 10-11
KJIacCOB

¢buznkay», «MEeMEeHTHl aCTPOHOMHHU H
acTpou3UKm».

Poinb ¢usuku u actpoHoMHUA

B 9KOHOMUYECKOH, TEXHOJIOIMUECKOH,
COLIMAJILHOW M 3THYECKOH chepax
NEeSITeIbHOCTH YEJIOBEKA, POJIb U MECTO
(U3MKU ¥ aCTPOHOMHUH B COBPEMEHHOM
Hay4YHOH KapTHUHE MUpA, 3HAUCHHUE
OIMCATENIBHON, CUCTEMATU3UPYIOLLIEH,
OOBSICHUTEJIBHOW U IPOTHOCTHYECKOM
GbyHKIMH GU3NIECKON TEOPHH, POIIb
¢duznyeckoil Teopun B HopMupOBaHUH
IIpeICTaBICHUH 0 (PU3MUECKOI KapTUHEMUDA,
MecTO (U3UYECKOM KapTUHBI MUpa B 00I1eM
Py COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX

BreimonHenne y4eOHbIX 3aaHHH,
JEMOHCTPHUPYIOIINX OCBOCHUE
OCHOBHBIX TTOHITHMA, (PU3HUECKUX
BEJIMYMH M 3aKOHOB Kypca hu3nkul0—
11 xnaccoB

MPECTABICHUN
0 IpHUpoJie
Hroro no pazneny 15
PeszepBHOE Bpems 10
OBIIEE KOJIMYECTBO 170
YACOB I10 ITPOTPAMME

OnexTpoHHbIe (U POBLIE)
00pa3oBaTeNbHbIE PECYPCHI

[[bubauoreka ITOK https://m.edsoo.ru/7f41bf72]]
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