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INIOACHUTEJ/IBHASA 3ATIMCKA

ITporpamma 1o ¢u3rKe 6a30BOr0 YPOBHS Ha YPOBHE CpefiHero obirero obpa3oBanus pa3paboTaHa Ha OCHOBE
T0JI0YKeHUH 1 TpeOOBaHWi K pe3y/ibTaTaM OCBOEHHs] OCHOBHOW 00pa3oBaTe/ibHOM TPOrpaMMBI,
nipeActaBieHHbIX B PT'OC COO, a Takxke ¢ yuétom hemepanbHOi pabouei MporpaMMbl BOCITUTAHUS U
KOHLIETIL[M TIpero/jaBaHust yueOHoro npegmeta «Pusrka» B 00pa3oBaTesibHbIX OpraHu3alusx Poccuiickoi
depeparyy, peanr3yoLiX OCHOBHbIE 00pa3oBaTe/bHble porpamMmbl. CofiepskaHue MporpamMMel 110 GrsrKe
HarpaB/eHO Ha OpPMHPOBaHKE eCTeCTBEHHOHAYYHOU KapTUHBI MUpa obyuarorruxcst 10—11 Kiacco nipu
00yueHnn ux ¢u3rke Ha 6a30BOM yPOBHe Ha OCHOBE CUCTEMHO-/IeSITeIbHOCTHOTO 1Moxo/a. IIporpamMma 1o
¢usuke cootBerctByeT TpeboBanusM OT'OC COQO K Ty1aHUPYEMbBIM JIMUHOCTHBIM, TIPEIMETHLIM U
MeTarpeJMeTHbIM pe3y/bTaTaM 00ydyeHHs], a TAKKe yUMThIBaeT He0OX0JMMOCTh peaTn3aLiii
Me)KIpeJMeTHBIX CBsi3el (PM3MKU C eCTeCTBeHHOHAYUYHBIMH yueOHBIMU IpeZMeTaMu. B Hell oripezenstoTcs
OCHOBHBIE 11e/T U3y4eHust GU3UKH Ha YPOBHE CpeiHero o01jero o6pa3oBaHusi, TVIaHUPyeMble Pe3y/IbTaThl
OCBOEeHMUsI Kypca (pr3MKu: TMYHOCTHbIe, MeTarpeIMeTHbIe, IpeiMeTHbIe (Ha 6a30BoM ypoBHe). [Iporpamma
10 (U3MKe BKIIIOUAeT: TIaHUpyeMble Pe3y bTaThl 0CBOeHHs Kypca Gu3UKY Ha 6a30BOM YPOBHE, B TOM UHCJIe
TIpeIMeTHBIE Pe3y/IbTaThl 110 ToZlaM 00yUeHHsT; cofiepyKaHue yueOHoro rnpeaMeTa «Pu3rKa» 1o rojam
00yuenust. [Iporpamma 1o ¢usrke MoXXeT ObITh UCIIOIb30BaHA YUUTEISIMU KaK OCHOBA /I/Isl COCTaB/IeHUs
cBoux pabounx mporpamm. [Ipu pa3paboTtke paboyeii MporpaMMbIB TeMaTUYeCKOM TJIAHUPOBAHUN
JIO/DKHBI OBITH YUTEHbI BO3MOYXHOCTH HCIT0/Tb30BaHMUsI 37IEKTPOHHBIX (LIM(PPOBBIX) 00pa30BaTe/IbHBIX
pecypcoB, sIBJISTFOLUXCS yueOHOMEeTOIMUeCKUMH MaTepraiaMy (My/IbTUMe/IUiHbIe TIPOrPaMMBl,
3/IeKTPOHHBIE YUeOHUKH U 3a[JaYHUKH, 3/IeKTPOHHBIE OMO/IMOTEKH, BUPTYalbHble 1ab0paTOpUU, UTPOBbIE
NporpaMMBbl, KOJIIEeKLMY 1K(POBbIX 006pa3oBaTe/bHbIX PeCypPCOB), peanr3yoiuMU AUJaKTHUeCKe
BO3MOKHOCTH MH(OPMaLOHHO-KOMMYHHUKALIMOHHBIX TeXHOIOTHH, COZlep>KaHe KOTOPBIX COOTBETCTBYET
3aKOHOAAaTeNnsCTBY 00 06pa3oBanuu. [IporpaMma o gu3nke He CKOBBIBAET TBOPUECKYIO MHULUATHUBY
yuHTesiel ¥ 1pefioCcTaB/isieT BO3MOXKHOCTb JIJIsl peay3aliiy pa3/IMuHbIX MEeTOJUUeCKUX TOAX00B K
opraHu3anuu o0yueHust (HpU3MKe TIPH YCJIOBUU COXpaHeHusl 00s13aTe/IbHOM YacTu cofiepyKaHus Kypca. Pu3nka
Kak Hayka o HanboJsiee 061X 3aKOHaX MPUPO/bL, BHICTYTIAsi B KaueCTBe yueOHOro rpeiMeTa B LIKOJe,
BHOCHT CYIL[eCTBEHHBI! BK/IaJ] B CHCTEMY 3HaHHI 00 OKpy»KatoirieM mupe. [ITKombHBIN Kypc Gr3uKm —
crcTeMo00pa3syoIyii [jisl eCTeCTBEHHO-HAYYHBIX yueOHbIX IPeMeTOB, OCKO/bKY (pr3nueckye 3aKOHbI
JIe)kaT B OCHOBe TTPOLIeCCOB U SIBJIEHUH, U3yUaeMbIX XUMHUeH, Orosorveid, ¢pusnueckoii reorpadueii u
acTpoHoMueil. Vicrionb30BaHNe U akKTHBHOe NpUMeHeHHe (PU3NUecKrX 3HAHUM orpefienisieT XxapakTep U
pa3BUTHe pa3HOOOPA3HBIX TEXHOJIOTHH B Cepe IHEPTeTHKH, TPAHCIIOPTA, OCBOEHUsI KOCMOCA, TIO/TyYeHust
HOBBIX MaTepHasoB C 3aflaHHBIMU CBOMCTBAaMU U JpyTuX. M3ydyeHue GU3MKKM BHOCUT OCHOBHOU BK/Ia/[] B
(hopMHpOBaHUe eCTeCTBeHHO-HAYYHOUM KapTHHBI MUPa 00yUaronuxcs, B GOPMUPOBaHUE YMEHUM NTPUMEHSTh
Hay4HbIM METOZ, TI03HaHUSI TIPY BBITIOJTHEHWH MU yueOHBIX hcc/iefoBaHui. B ocHOBY Kypca GU3UKH [J1s
YPOBHSI cpefiHero o61iero o6pa3oBaHus M0JI0XKEH psif, Wzel, KOTopble MOXKHO PacCMaTpUBaTh KaK MPUHLUITBI
ero moctpoenus. Vzies 11eJI0CTHOCTU. B cOOTBETCTBUM C Held KypC SIBJISIETCS JIOTHUECKY 3aBepIIeHHBIM, OH
COJIeP>KUT MaTepHras U3 BCexX pa3/esioB (Pr3MKHU, BK/IOUYAeT Kak BOTIPOCHI K/IaCCUYeCKOM, TaK ¥ COBPEMEHHOM
¢usuku. Vges reHepanu3anyu. B cooTBeTCTBUM € Hell MaTepuas Kypca ¢GU3UKU 00beJUHEH BOKPYT
¢usnueckux Teopuil. Begymym B Kypce siByisieTcst GOpMUPOBaHUe TIPeZCTaBIeHUM O CTPYKTYPHBIX YPOBHSX
MarepuH, BelllecTBe U nose. Viziest rymanutaprsanyu. E€ peansaiius npeznosnaraeT UCIoIb30BaHKe
rYMaHATapHOTO TIOTeHMas1a (pr3UYeCcKOl HayKW, OCMbIC/IeHHe CBSI3U Pa3BUTHS QU3UKU C pa3BUTHEM
o0111ecTBa, a TaKKe C MUPOBO33peHUeCKUMH, HPABCTBEHHBIMU U 9K0JI0OTMUeCKUMU nipobsiemamu. Maes
TIPUK/IaIHOM HampassieHHOCTH. Kypc $hu3uky npesnonaraer 3HakOMCTBO C IIIMPOKUM KPYT'OM TeXHUYEeCKUX U
TeXHOJIOTUYeCKUX TPUIOXKEeHUH N3yUeHHbIX TeOpUil U 3aKOHOB. Vfiest 5KoI0oTH3aluy peanu3yeTcs
TIOCPe/ICTBOM BBe/IeHHsI 37IEMEHTOB CO/lep>KaHMs1, TOCBAIIEHHBIX SKOIOTHUeCKUM 1Tpobiemam
COBPEMEHHOCTH, KOTOpble CBSI3aHbl C pa3BUTHEM TeXHUKU U TEXHOJIOTHH, a Takke 06CysKieHUs Tpobiem
paL[OHaIbHOT O TTPHUPO/IOTI0/Ib30BaHus 1 9K0Iorndyeckoi b6e3onacHocTd. CTepyKHEBBIMU 3/1eMeHTaM1 Kypca
¢u3MKY Ha YpOBHe cpeZiHero 001ero 06pa3oBaHus SIBSIOTCS (hr3uueckre Teopyu (opMUpoBaHUe



TIpeJCTaBIeHUI 0 CTPYKTYpe OCTpoeHUs (PHU3NUecKon TeoprH, poiy (pyHAaMeHTalbHbIX 3aKOHOB U
TIPHUHLUIIOB B COBPEMEHHBIX Pe/ICTaB/IeHUsIX O IPUPO/ie, FpaHuLiaX IPUMEeHUMOCTH TeOPUH, [/ ONMCaHNUs
eCTeCTBeHHO-HayUHbIX sIBJIeHWH U npolieccoB). CHCTeMHO-/esATe/IbHOCTHBIN MOAX0/| B Kypce (QU3UKU
peasu3yeTcsi Mpesk/ie BCero 3a CYET OpraHu3alL{iM SKCIiepuMeHTanbHOM [edaTe/IbHOCTH o0yyvaroiuxcst. s
6a30BOro ypoBHs Kypca (pr3MKH — 3TO UCTI0/Ib30BaHe CUCTeMbI (PPOHTA/TBHBIX KPATKOBPEMEHHBIX
9KCIIEPUMEHTOB U J1TabOpaTOPHBIX PaboT, KOTOPBIE B IIPOrpamMMe 1o (pHU3MKe 00beJUHEHBI B OOLIHI CITUCOK
yueHHUeCKHX MpakTUYecKux pabot. BoijesieHre B yka3aHHOM riepeyHe 1abopaTopHbIX paboT, MPOBOAKMBIX
[ KOHTPOJISL ¥ OL|eHKH, OCYII[eCTBJISIETCS] yUaCTHUKaMK 00pa30BaTe/IbHOTO MPOLiecca UCXO/Is U3
ocobeHHOCTel MIaHWPOBAHUS U OCHall|eHHs KabuHeTta ¢usnku. I1pu 3ToM obecnieuriBaeTcsi oB/ajieHe
00y4JaroIUMICs yMeHUsIMHA TIPOBOJJUTH KOCBEHHbIE 3MepeHus], MICCIe/I0BaHMs 3aBUCUMOCTeH (hH3MUeCKrX
BeJIMYMH U TTOCTAHOBKY OTIBITOB TIO MPOBEPKe TPe//I0KeHHBIX TUIOTe3. bosbilioe BHUMaHue yiensieTcs
PeLLeHrI0 PacUéTHBIX ¥ KaUeCTBEHHBIX 3a7au. [1py 3TOM /7151 pacYETHBIX 3a/jayu MPUOPUTETOM SIBJISIFOTCS
3a/lauM C SIBHO 33/]laHHOM (PH31YeCKOM MOJie/Ib0, O3BOJISIOLIMe IPUMEHSTh U3yUYeHHble 3aKOHbI 1
3aKOHOMEpHOCTHU KaK M3 OZHOTr0 pa3Jesa Kypca, Tak U UHTerpyupysi 3HaHUs U3 pa3HbIX pasziesos. [s
KauyeCTBEHHBIX 3a/jau MPUOPUTETOM SIBJITFOTCS 3aJJaHUsI Ha 00bsiCHEHUe TIPOTeKaHus (GU3NUeCKUX SBI€HUH

¥ TIPOLIeCCOB B OKpY»Karollel )KK3HH, Tpebytoriue Beibopa (r3nueckoil Mogienu /it CUTyaljuy MpaKTHKO-
OPUEHTHPOBAHHOTO XapakTepa. B coorBetcTBru ¢ TpeboBanusmu PI'OC COO K MaTepUanbHO-
TeXHUYeCcKoMy obecrieueHHI0 yueGHOro npotjecca 6a3oBblii ypoBeHb Kypca (hM3UKH Ha YPOBHE CPeJHEro
ob1jero obpa3oBaHus JO/KEH U3yUaThCs B YCIOBUSIX TIPEIMETHOT0 KabrHeTa (GHU3UKH WU B YCITOBUSIX
VHTerpUpOBaHHOr0 KabWHeTa TpeJMeTOB eCTeCTBEeHHO-HAYUYHOr0 L[UK/Ia. B kabuHeTe Gr3MKU HOHKHO OBITH
HeobxoziuMoe abopaTopHOe 060pyf0BaHKe [i/Isl BHITIO/IHEHUS YKa3aHHbIX B ITpOrpamMMe 1o Gpusmke
yUeHHUEeCKHUX MPaKTUYeCKUX paboT U IeMOHCTpaIiMOHHOe 000pyAoBaHue. [IeMOHCTpALMOHHOE
obopyoBaHue GopMHUPYeTCsi B COOTBETCTBUM C TIPUHLIMIIOM MUHUMAa/IBHOM ZJOCTaTOUHOCTH U 06ecrieurBaeT
MOCTaHOBKY TepeurC/IeHHbIX B IIpOrpamMMe 1o GU3HMKe K/IHUeBbIX JeMOHCTPALMH [/ UCC/ieJOBaHUs
V3y4aeMbIX SIBJIEHUM U NIPOLIeCCOB, SMITMPUYECKUX U (PyHAaMeHTa bHbIX 3aKOHOB, UX TEXHUYECKHX
nipuMeHeHuit. JlabopatopHoe o6opyjoBaHye /il yUeHUYeCKUX MPAKTHUeCKUX paboT hopMupyeTcs B BUfe
TeMaTUYeCKUX KOMILJIEKTOB U 00eCrieunBaeTCsi B pacyéTe 0JHOTO KOMIUIEKTA Ha IBYX 00yJaroIyxcsl.
TemaTryecKrie KOMIUIEKTBI 7ab0paTOpHOro 000pY/[0BaHMsI J0/DKHBI OBITh TIOCTPOEHBI HA KOMIIEKCHOM
WICTI0/Tb30BaHWM aHAJIOTOBBIX U IIM(POBBIX PHUOOPOB, a TaK)Ke KOMITBIOTEPHBIX U3MEPUTE/TbHBIX CUCTEM B
BU/le LU(POBLIX 1abopaToprii. OCHOBHBIMY Lie/IIMU U3y4eHHs (HU3UKU B 0011ieM 00pa30BaHUY SIBJISTFOTCS:
(opMupoBaHKe UHTepeca U CTpeMJIeHHs 00yJaroIIrXCsl K HAyYHOMY M3YUeHUIO TIPUPO/IbI, Pa3BUTHE UX
VIHTeJJIEKTYabHBIX U TBOPUECKHUX CIIOCOOHOCTel; pa3BUTHe MpeJCTaB/IeH!i 0 HAyYHOM MeTO/ie T03HaHUs U
(hopmMHpoBaHHe UCC/Ie/[0BaTebCKOIO OTHOLIEHHS K OKPY>KarOIUM sIBeHUsIM; (hOpMHpOBaHUe HayYHOTro
MHUPOBO33peHUsI KaK pe3yJibTaTa U3y4yeHusi OCHOB CTPOeHUsI MaTepur U QyHJaMeHTaTbHBIX 3aKOHOB (PU3UKU;
(hopmMHrpoBaHUe yMeHUI 00BSICHSITH SIBJIEHHS C UCTIO/Ib30BaHUeM (PU3NUeCcKUX 3HaHUM U HayUHBIX
Jl0Ka3aTenbCTB; (OpPMUPOBaHKE MpeCTaBIeHri 0 poJi (PY3WKH [1/1s1 Pa3BUTHS IPYTUX eCTeCTBEHHBIX HayK,
TeXHUKH U TeXHOJIOTHI. [JoCTIKeHre 3THX 1iefieli obecrieurBaeTcs pelieHreM CIeyIOLHX 3aa4 B TpoLjecce
M3yueHus] Kypca GU3MKY Ha YPOBHE cpeZiHero o01ero obpa3oBaHusi: MpUoOpeTeHre CUCTeMbI 3HaHUH 00
001X (Pr3MUeCcKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX, BK/IIOUYasl MeXaHUKY, MOJIeKY/ISIpHYIO (PH3UKY,
3/1eKTPOJUHAMUKY, KBAHTOBYIO (DM3WKY U 3/IeMeHThl acTPOGU3UKH; (HOPMUpPOBaHHE YMEHHI IIPUMEHSITh
TeopeTHUUeCKHe 3HaHUs i1 00bsCHeHUs] PU3NUECKUX sIBJIHWH B TIPUPOJE W Ji/Isl IPUHSTHS TIPaKTHUeCKUX
pelieHNH B NTOBCeJHEBHOM KM3HU; OCBOEHHE CTI0COO0B pellleHHs pa3/IMuHbIX 3a/jau C SIBHO 3aJjaHHOM
¢usnueckoi MoZiesnbio, 3a/iay, MoJpa3yMeBaloLIiX CaMOCTOsITe/IbHOe Co3/iaHue (PM3NUeCKon MOZeH,
a/leKBaTHOH YC/IOBUSIM 33/laul; IIOHMMaHue (pr31YeCKrX OCHOB Y IIPUHLIUIIOB elCTBUSL TeXHUUEeCKUX
YCTPOMCTB M TeXHOJIOTMUECKUX MTPOLIECCOB, UX BWSHUS Ha OKPY’KaloOLyI0 Cpefly; OB/lajleHre MeToiaMU
CaMOCTOSITe/TbHOTO TITAHUPOBAHUS U TIPOBejeHUsT (GM3NUeCKMX SKCIIePUMEHTOB, aHa/lu3a U MHTepIIpeTalun
vHdOopMaLuy, orpe/iesieHs J0CTOBepHOCTH TIOTyUeHHOI0 pe3y/ibTaTa; Co3/jaHue YCI0BUM /151 pa3BUTUS
yYMeHUH MPOeKTHO-UCC/Ie/[0BaTeTbCKOM, TBOPUECKOH AesiTesibHOCTU. Ha n3yuenue ¢usnku (6a30Bbiit
yPOBeHb) Ha YPOBHe cpefiHero ob1ijero obpazoBanust oTBoguTCs 136 acos: B 10 kacce — 68 yacos (2 yaca B
Heziet0), B 11 kmacce — 68 uacoB (2 uaca B Hefient0). [IpefiaraeMsblii B iporpamme 1o ¢pusHKe repedyeHb
n1abopaTOpHBIX U NPAaKTUYeCKUX paboT sIB/IsieTCsl peKOMEeH/[0BaHHBIM, YUHUTeb JiefiaeT BbIOOP IpOBe/ieHNsT



1abopaTopHBIX PabOT U OTBITOB C YUETOM WH/IUBUYAIBHBIX 0COOEHHOCTeH 0byuaroruxcs. Jlrobast pabouas
TporpaMMa /I0JDKHA TTOJTHOCTBIO BKIIIOYATh B ce0sl coiepKaHue JaHHOW TIPOrpaMMBbl TI0 ¢u3vke. B oTAembHBIX
clyuasx Kypc (py3vky 6a30BOro YpOBHS MOXKET U3yuaThCs B 00bEMe 204 yaca 3a JiBa rozia o6yuenus (3 u B
Hefento B 10 u 11 knaccax). B 3ToM ciiyuae yBenuurBaeTcs He MeHee yeM /10 20 U pe3epBHOe BpeMsi, KOTOpOe
WCTIOb3YeTCs YUUTEIEM JI7Ist U3yUeHUsl BOTIPOCOB, TECHO CBSI3aHHBIX C BRIOPAaHHBIM MpoduieM o00yueHus, 1
yBeMurBaeTcs yueOHast Harpy3ka, OTBOJJMasi Ha U3yueHHe MeXaHHUKH, MOJIEKY/ISIPHOM (DH3UKU U
3/IeKTPO/IMHAMUKH, 3a CUET PACIIUPEHHs urcia 1abopaTOpPHBIX PaboT UCC/Ie0BaTeIbCKOTO XapaKTepa U
YPOKOB pellleHHs1 KaueCTBeHHBIX U PaCUéTHBIX 3a/ay.

IVTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenue yueOHoro npegmeta «Pu3rKa» Ha ypOBHe cpeHero obiero obpasoBanus (6a30Bbiii ypOBEHb)
JIO/DKHO 00ecrieunTh JOCTIKeHHe CJle/[YIOIIMX JIMUHOCTHBIX, MeTaIrlpeZIMETHBIX U ITPeJMETHBIX
obpa3soBaTe/bHbIX pPe3y/IbTaToB.

JIMUHOCTHBIE PE3YJ/IbTATBI JINUuHOCTHBIE Pe3y/IbTaThl 0CBOEHUA yueOHOro npeamMeTa «PU3nKa»
[IOJDKHBI OTPaXKaTh TOTOBHOCTD M CITIOCOOHOCTE 00yUaromuxcsi pyKoBO/ICTBOBaThCsI C(hOPMHUPOBAaHHOM
BHYTpeHHe IMo3uliel TMUHOCTH, CUCTeMOM 1[eHHOCTHBIX OpHeHTALU, TIO3UTHBHBIX BHYTPEHHUX
ybeskieHHi, COOTBETCTBYIOIUX TPAAULIMOHHBIM LIEHHOCTSIM POCCHUICKOTO 00IIeCTBa, pacIivpeHue
JKU3HEHHOTO OIIbITa U OIIbITa JlesiTeJIbHOCTY B IPOL|ECCe peaiy3aliid OCHOBHBIX HalpaB/IeHUM
BOCIIATATeIbHOU JeATeIbHOCTH, B TOM UHC/Ie B YacTH: 1) TPakKAaHCKOTO BOCITUTaHUs: CHOPMUPOBAHHOCTD
rpak/laHCKOM T03ULIKHM 00yYaroIlerocst Kak akTUBHOI'O M OTBETCTBEHHOT'O UjleHa POCCHICKOro 0011jecTBa;
TIPUHSATHE TPaJULIMOHHBIX 00IIevesoBeyeCKUX r'yMaHUCTUYECKHX 1 [eMOKPAaTUYeCKHUX LIeHHOCTel;
TOTOBHOCTb BECTH COBMECTHYIO /|esITe/IbHOCTb B MHTepecax IpaklaHCKoro ob11jecTBa, yuacTBOBaTh B
caMoyTipaB/ieH|H B 00pa3oBaTe/IbHOM OpraHM3arii; yMeHHe B3auMOZeHCTBOBATh C COLMA/TbHBIMU
WHCTUTYTaMU B COOTBETCTBUU C UX QYHKLUSIMU M Ha3HauUeHWeM; TOTOBHOCTb K TYMaHUTapHOU 1
BOJIOHTEPCKOM [1eSITe/IbHOCTH; 2) TTaTPUOTUIECKOT0 BOCITUTaHUS: C(hOPMHUPOBAHHOCTb POCCUMCKON
IpaXJaHCKOM WAEHTUYHOCTH, TIaTPUOTH3MA; LIEeHHOCTHOE OTHOLLIEHWE K TOCYIapCTBEHHBIM CUMBOJIaM,
JOCTYDKEHHSIM POCCUHCKHX YUEHBIX B 00/1aCTH (DM3UKU M TEXHUKE; 3) AYXOBHO-HPABCTBEHHOTO BOCITUTAHMSI:
chOpPMHUPOBAaHHOCTb HPABCTBEHHOTO CO3HAHMUSI, 3TUUECKOTO TIOBe/IeHUs]; CTIOCOOHOCTh OLIeHUBAaTh CUTYALMIO U
TIPUHUMAThL OCO3HaHHbIE pellleHHs, OpPUeHTHPYSICh Ha MOpa/IbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM
yucsle B JesTeJIbHOCTH YUEHOT0; OCO3HAHMe JIMUHOI'O BK/Ia/ja B [IOCTPOEHUe YCTOMUMBOro Oyayiero; 4)
3CTeTUYECKOI'0 BOCIIUTAHUsL: 3CTeTUYECKOe OTHOLLEHNEe K MUDPY, BK/IFOUast 3CTeTUKY HayuHOI'O TBOPUYECTBa,
nipucyiiero ¢Gpu3NUecKor HayKe; 5) TPyJ0OBOTO BOCIUTAHUS: UHTEPeC K pa3NnyHbIM cdepam
IIpO(eCCUOHAIBHON [1esITe/IbHOCTH, B TOM UMC/Ie CBSA3aHHBIM C (PU3MKOM U TeXHUKOW, yMeHHe COBeplIaTh
0CO3HaHHBIN BbIOOD OyAyIiieli mpodecchy 1 peasn30BbIBaTh COOCTBEHHbIE KI3HEHHbIE I/IaHbl; TOTOBHOCTD U
Cr1ocobHOCTB K 00pa30BaHMIO ¥ CaM00Opa30BaHMIO B 00/1aCTH (PU3MKHU Ha MPOTSHKEHUH BCel >KU3HY; 6)
9KOJIOTMUECKOr0 BOCTIUTAHUS: C(HOPMUPOBAHHOCTh 9KOJIOTHUECKOM Ky/IbTYPhl, 0CO3HaHHe T71006a1bHOTO0
XapakTepa K0JI0rMYecKUx npobeM; T/IaHMPOBaHKe U OCYIeCTBIeHHe JelCTBUH B OKpY Kalollel cpefie Ha
OCHOBe 3HaHUs 1jeJlell yCTOMUYMBOr0 pa3sBUTHS UesloBeuecTBa; PaciiypeHye onbITa JesTelbHOCTU
9K0JIOrMYeCKO} HarpaB/JIeHHOCTA Ha OCHOBE MMEIOLMXCsI 3HaHUM 110 (u3uKe; 7) LeHHOCTH HayuyHOT 0
Mo3HaHUs: CHOPMUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOLET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
(u3nuecKoil HayKu; 0CO3HaHUe LJeHHOCTH HayYHOH JlesiTe/IbHOCTH, TOTOBHOCTh B IIpOLiecce U3y4yeHus!
(hU3MKYU OCYILIeCTBIISATE MPOEKTHYIO U UCCJIeJ0BATENbCKYIO JeSTebHOCT MHAVBUAYAIbHO U B TPYIIe.

METATIIPEAMETHBIE PE3YJIBTATHI Ilo3HaBaTenbHble YHUBepCaibHbIe yueOHbIe feiicTBust ba3oBbie
Jloruueckye JeldCcTBUS: CaMOCTOSITeNIbHO (hOpMy/IMpoBaTh U aKTyalu3upoBaTh MpobieMy, pacCMaTpUBaTh eé
BCECTOPOHHE; OTIpeie/IsTh Lie/ JesTeJIbHOCTH, 3a/laBaTh [lapaMeTphl U KPUTEPUH UX [JOCTVKEHUS; BBIB/ISATh
3aKOHOMEpPHOCTH M MPOTUBOPEUMsi B pAaCCMaTPHBaeMbIX (U3NUECKUX SIB/IEHUSIX; pa3padaThiBaTh M/1aH
peliieHys: IPO6IeMBI C YUETOM aHa/IM3a UMEFOIIMXCSl MaTepUalbHBIX U HeMaTepraibHBIX PeCypCOB; BHOCUTD
KODPeKTUBbI B [IeITeIbHOCTb, OLeHUBaTb COOTBETCTBHE pe3y/JbTaTOB LiesiAM, OL|eHWBaTb pPUCKU
MOC/IeJCTBUM



JlesITe/TbHOCTH; KOODAMHUPOBATh U BBITIOHATE PA00OTY B YCIOBUSIX PeasibHOTO, BUPTYaIbHOTO U
KOMOMHHUPOBaHHOTO B3aMMO/IeHCTBYS; Pa3BUBaTh KpeaTHBHOE MBIIIJIEHHE TIPH PeIlleHUH KIU3HEeHHBIX
npo6sieM. Ba3oBble nuccienoBaresbckue JeHCTBYS: BlajileTh HayuyHOM TepMUHOIOTHeH, K/I0ueBbIMU
MOHATUSIMUA U METOZIAMU (PU3MUECKON HayKH; B/Ia/IeTh HABBIKaMH yueOHO-HCC/Ie/[0BATeTLCKOU U MPOEKTHOH
JIesITe/TbHOCTH B 00/1aCTH (DU3UKH, CITIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITE/TbHOMY TTOMCKYMETOZIOB
perieHyst 3a71au GU3UYECKOTO COZlep>KaHMsl, TPUMEHEHHI0 pa3/IMuHbIX MEeTOZIOB [T03HAHMS; B/IaJIeTh BUAMU
JIesITe/TbHOCTH T10 TIOJTyYeHHEO HOBOT'O 3HAHUSI, er0 MHTepIIpeTaLyy, peobpa30BaHUI0 U TPUMEHEHHIO B
Pa3MMUHBIX yueOHBIX CUTYalLMsIX, B TOM YHC/Ie IIPY CO3/laHUM yueOHbIX MPOEKTOB B 00/1aCTH (PU3UKHY;
BbISIB/IITH IPUYMHHO-CJ/IeICTBEHHBIE CBSI3U U aKTyalrM3vpOBaTh 3a/lauy, BbIABUraTh TUIIOTE3Y €€ pelleHus],
HaXO[UTh apryMeHTHI [Jis I0Ka3aTe/IbCTBA CBOMX YTBEPK/eHWH, 3a/laBaTh NapaMeTPhl U KPUTEPUU PelLeHusT;
aHa/lM3UpPOBaTh MOTyUeHHbBIE B XO/|e PelleHHs 3a/lauy pe3y/bTaThl, KPUTHUECKH OL|eHHUBATh UX
ZIOCTOBEPHOCTD, MPOrHO3UPOBATH U3MEeHeHHe B HOBBIX YCJIOBUSIX; CTABUTH U YOPMYIMPOBaTh COOCTBEHHbBIE
3a/lauv B 00pa3oBaTeIbHOM J|esITe/IbHOCTH, B TOM UKC/Ie TIPU W3yueHUH (DU3UKHY; 1aBaTh OL|eHKY HOBBIM
CHUTYalUsIM, OLIeHUBATh TIPHOOPETEHHBIH OITBIT; YMeTh TIePEeHOCUTD 3HAHUS 10 PU3MKe B TIPAKTUYECKYIO
00/1aCTh XKU3HE/IeSITeNIbHOCTH; YMeTh HHTeIPUPOBaTh 3HAHUS M3 pasHbIX NpeJMeTHBIX 00/1acTell; BbIIBUraTh
HOBBIE W/JIeH, TIPe/i/laraTh OpUrHHAIbHbBIE TIOAXOAbI U PelleHus]; CTaBUThb TPO0JIeMBI M 33/lauH, Oy CKAOIe
a/lbTepHaTHBHbIe pelieHus. PaboTta c nH$opMalueii: BjlaZieTh HaBbIKaMH MOJTyYeHHst MHGOpMalu
¢bu3rueckoro coziep>kaHusi U3 NCTOUHUKOB Pa3HBIX THIIOB, CAMOCTOSITE/IEHO OCYIL|ECTBIISATh TTOMCK, aHa/Iu3,
CHCTeMaTH3alyi0 ¥ UHTePIIpeTalyio HHGpopMauy pa3IMuHbIX BUOB U (HOPM TpeCTaBIeHus]; OLleHUBaThb
JI0CTOBEPHOCTb MH(OPMaLMK; UCII0Ib30BaTh CPe/iCTBA HHPOPMALMOHHBIX 1 KOMMYHHUKAI[MOHHBIX
TeXHOJIOTWH B PellleHNY KOTHUTUBHBIX, KOMMYHHKATHBHBIX ¥ OPraHM3allMOHHbIX 3a/jau C COOMoaeHreM
TpeboBaHMIl SPrOHOMMKM, TeXHMKH 0e30MacHOCTH, TWIMeHbl, pecypcocOepe)keHusi, TPaBOBBIX U
3TUUECKUX HOPM, HOPM MH(OPMALIMOHHOM 6e30MacHOCTH; CO3/laBaTh TeKCThHI (PU3NUECKOTO CO/IepKaHUs B
pa3MUHBIX QopMaTax C YYETOM Ha3HayeHUs] HWH(oOpMalMd U LeNeBOM ayJuTOpWH, BbIOWpast
onTUManbHYI0 hopMy

Tipe/icTaB/eHNs ¥ BU3yanr3arui. KoMMyHUKaTHBHbIEe YHUBepCalbHble yueOHble 1eiCTBUS: OCYILeCTBIISATh
o01jeHre Ha ypoKax (M3MKH U BO BHEYPOUHOH /|esITe/IbHOCTH; PACIO3HABATh MPEeANOCHITKA KOHPIMKTHBIX
CUTyalUWi U CMSTYaTh KOHQIMKTBI; Pa3BEPHYTO U JIOTUYHO M3/1araThb CBOIO TOYKY 3PEHHSI C UCTIO/Ib30BaHUEM
SI3bIKOBBIX CPeJICTB; [IOHUMATh 1 UCI0/Ib30BaTh MPeMMYyIIieCTBa KOMaHHOM U MHUBUYa/IbHOM paboThI;
BBIOMPATh TEMATHKY U MEeTOZbI COBMECTHBIX /IeMCTBHI C yUETOM OOIIMX UHTEPECOB, M BO3MOXKHOCTEH
Ka)KZI0ro usieHa KOJI/IeKTUBa; MPUHUMATh 1eJI1 COBMECTHOM /lesiITelIbHOCTH, OPraHU30BbIBATh U
KOOPZIMHUPOBATh [IeMCTBUS 110 eé JOCTM)KEHHUIO: COCTaBJIATh IUIaH JelCTBUM, pacrpee/iiTb PO C YY4ETOM
MHEHHH y4aCTHUKOB, 00CYX/jaTh pe3yIbTaTbl COBMECTHOM pabOThI; OLIEHMBATL KaueCTBO CBOEro BKJIa/a U
Ka&)X/J0T0 yuyaCTHUKA KOMaH/bI B 001U pe3y/bTat 1o pa3paboTaHHBIM KPUTEPHSIM; TpeJJiaraTb HOBbIe
TIPOEKTHI, OLIEHUBATb H/Ie C TIO3WL[UU HOBH3HBI, OPUTMHAILHOCTH, TTPAKTUUYeCKOW 3HAUUMOCTH;
OCYIIIeCTB/ISTh O3UTUBHOE CTPAaTErMuecKoe ToBe/jeHre B Pa3/IMUHbIX CUTYaLUsIX, POSIB/ISITh TBOPYECTBO U
BOOOpakeHWe, ObITh MHUIIMATUBHBIM. PeryisTiBHbIe YHUBePCa/lbHbIe yueOHbIe eiicTBrst CaMOOpraHU3aLust:
CaMOCTOSITE/IbHO OCYILIeCTB/IATh [103HABaTe/IbHYIO [|esITe/IbHOCTb B 00/1aCTH (PU3MKY Y aCTPOHOMUH, BBISIBJISITH
npo6sieMbl, CTaBUTh U (OPMY/IMPOBAaTh COOCTBEHHBIE 3a/jauH; CAMOCTOSITE/TbHO COCTABJISATH TUIaH PeIleHUst
PaCUETHBIX U KaueCTBEHHBIX 3a/]au, TJIaH BHITIOJTHEHUs TIPAKTUUECKON PabOThI C YUETOM UMEIOLLUXCS
pecypcoB, COOCTBEHHBIX BO3MO>KHOCTeN U MPeIIOUTeHH; JaBaTh OL[eHKY HOBBIM CUTYAL[|sIM; PACIIAPSTh
paMKH yueOHOTo rpe/iMeTa Ha OCHOBE JIMUHBIX MPeJTIOUTeH ; 1eflaTb 0CO3HAHHBIN BbIOOD,
apryMeHTHPOBaTh ero, OpaTh Ha cebsi OTBeTCTBEHHOCTD 3a pellleHHe; OL|eHUBAaTh MPUOOPETEHHBIN OTIBIT;
criocobcTBOBaTh (HOPMHUPOBAHUIO U MPOSIB/IEHHIO 3PYJULIMH B 06/1aCTH (DU3UKH, TOCTOSTHHO TMOBBIIIATh CBOMN
oOpa3oBaTe/bHBIN U KY/IbTYPHBIN ypoBeHb. CAMOKOHTPOJIb, IMOLIMOHA/IBHBIA MHTEJUIEKT: 1aBaTh OLIeHKY
HOBBIM CUTYaL[1sIM, BHOCUTb KOPPEKTHBBI B [IeATe/IbHOCTh, OL|eHHBaTh COOTBETCTBHE Pe3y/bTaToOB LieisiM;
B/IaZIeTh HaBbIKaMH ITO3HaBaTeIbHOM ped/IeKCHUM KaK 0CO3HAHUS COBEPIIaeMbIX [IeHCTBUIN U MBICTTUTETBHBIX
TIPOLIECCOB, WX Pe3yJ/IbTaTOB M OCHOBAHWH; UCII0/b30BaTh TIPUEMBI pepyIeKCHH /1S OLIEHKH CUTYal|y, BbIOopa
BEPHOT'0 pellleHNs; YMeThb OL|eHUBaTh PUCKU U CBOEBPEMEHHO NIPUHMMATh PeLleHHs 110 UX CHIKEHHIO;
MPUHAMATh MOTHBBI M apTyMEHTHI IPYTHX TP aHa/r3e pe3y/bTaToB esiTe/IbHOCTH; TIPUHUMATh Ce0si,
TIOHMMasi CBOY HeZIOCTaTK{ U JJIOCTOMHCTBA; IPUHUMATh MOTHBBI U apr'yMeHThI IPYTHX TIPU aHa/Iu3e
pe3yJIbTaToB /lesiTe/IbHOCTH; TIPU3HAaBaTh CBOE TPaBO U MPaBo APYrUx Ha OMIMOKU. B riporiecce foCTibKeHUs



JIMYHOCTHBIX Pe3yJ/IbTaTOB OCBOEHHSI POTrPaMMBI 10 (pH3UKe /7Tl YPOBHSI CpejHero obiero obpa3oBaHus y
00yyaroIMXcs COBepIIeHCTBYETCSl SMOLMOHAbHbBIN HHTEJIIEeKT, IIpe/ToararouiichopMupoBaHHOCTh:
CaMOCO3HaHMs1, BKJIFOUAOIIIEro CrioCOOHOCTh MMOHUMaTh CBOE SMOLMOHAILHOE COCTOSIHYE, BU/ETh
HarpaB/IeHUsl pa3BUTHUs COOCTBEHHOM 3MOLMOHANBHOI cdepbl, ObITH YBEpEHHBIM B cele;
CaMOpery/IMpOBaH¥sl, BK/TFOUAIOIL[er0 CAMOKOHTPOJIb, YMeHHe IPUHUMATh OTBETCTBEHHOCTD 3a CBOE
roBeJieHre, CrIoCOOHOCTh aZiaNTUPOBATHCS K SMOL[MOHATBEHBIM U3MEeHEHUsIM U TIPOSIBJISATE THOKOCTD, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHE} MOTHBALMH, BKJIIOUaOLiell CTpeM/IeHre K JOCTYDKEHHUIO LIed U YCIexy,
ONTUMU3M, UHALIUATUBHOCTh, YMeHHe AelCTBOBaTh, UCXOs U3 CBOMX BO3MOYKHOCTEH; SMMAaTHH,
BKJ/TIOUAOIIlel CriocO6HOCTh MOHUMaTh SMOLIMOHAILHOE COCTOSIHUE JIDYTHX, YUUTHIBAaTh €ro IpU
OCYIIIeCTBIEHUH 0011eHus], CIIOCOOHOCTE K COUYBCTBHIO U COTIEPEKHUBAHHIO; COLIMATBHBIX HABLIKOB,
BKJTIOYAIOIINX CITI0COOHOCTE BHICTPAMBAThL OTHOLLEHUS C JPYTUMHU JFOAbMH, 3a00TUTHLCS, TIPOSIB/ISITE UHTEpPEC U
paspelaTh KOHGOIUKTHL

MNMPEAMETHBIE PE3YJIBTATHI K koHily o6yuenus B 10 kacce mipeiMeTHbIe pe3y/bTaThl Ha 6a30BOM
YPOBHE JI0JDKHBI OTpa)kaTh CHOPMUPOBAHHOCTD Y 00YUarOLIMXCsl YMEHHUH: IeMOHCTPUPOBATh Ha IpUMepax
poJib ¥ MecTo (H3UKU B (HOPMHUPOBAHUHN COBPEMEHHOM HayuHOUW KapTUHBI MUpPa, B pa3BUTHU COBPeMeHHOU
TeXHHUKU Y TEXHOJIOTHM, B TPAKTUUECKON JieSTe/TbHOCTH JIIO[eH; YUUThIBAaTh IPaHULIbl IPUMEHEeHUs
M3yuyeHHbIX (pr3nuecKux Mojeseii: MaTepraibHasi TOukKa, MHepLUa/bHasl CUCTeMa OTCUYéTa, abCOM0THO
TBEpPJOe Teslo, WzeabHbIN ra3, MO CTPOEHUS ra30B, )KUAKOCTel U TBEPABIX Tesl, TOUeUHbIi
3/1eKTPUYeCKUi 3apsifi TPy pelieHNH $HU3MUeCcKrX 3a/1ay; paclio3HaBaTh (pri3rdeckye siByieHUst (TIPOLeCChI) U
0OBSICHSITH X Ha OCHOBe 3aKOHOB MeXaHWKH, MOJIEKY/ISIPHO-KHHETUYeCKOW TeOPHH CTPOEHHSI Bell|eCTBa U
3/IeKTPO/IMHaMUKU: PaBHOMEPHOEe U PaBHOYCKOPeHHOe IpsSIMO/IHelHoe JBIKeHue, CBOO0HOe TaZieHue TeJ,
JBIDKEHHe TI0 OKPY>KHOCTH, MHepLus, B3auMozieiicTBue Tes, nuddysus, GpoyHOBCKOe ABIDKEHHe, CTPOeHHe
JKUZIKOCTeH U TBEPABIX Tesl, U3MeHeHHe 00bEMa TeJsl IPU HarpeBaHUM (OXJIaXKIeHUH), TETIIOBOe PaBHOBECHe,
vcriapeHre, KOH/leHcalusl, IlaBieHue, KpUCTa/ln3aLus, KAIeHre, BJa)KHOCTb BO3/lyXa, [10BbIIIeHUe
JlaB/ieHys ra3a Ipu ero HarpeBaHUM B 3aKPBITOM COCY/ie, CBA3b MeXKy TlapaMeTpaMH COCTOSIHUSA ra3a B
H30MpoLeccax, 3J1eKTpu3alys Tesl, B3aUMO/eMCTBUE 3apsifioB; ONMChIBaTh MeXaHUUeCKoe JIBIKeHue,
WCTIOMb3Yys U3NUecKre BeJIMUMHBI: KOOPAWHATA, My Th, IlepeMellieHre, CKOPOCTh, yCKOPeHHe, Macca Tena,
CUJ1a, UMITYJIbC TeJla, KWHeTUYecKasi SHeprus, MoTeHLMalbHas SHeprusi, MexaHuueckasi pabora, MexaHuueckast
MOLJHOCTb; TIPY OIMCAHUU NIPaBU/IbHO TPAaKTOBaTh (PU3UUYeCKUil CMBIC/ MCTIOIb3YeMbIX BEJIMUKH, UX
0003HaueHUs ¥ eJUHULIbI, HAXOJUTb (JOPMY/JIbI, CBSI3bIBAIOIIVE JAHHYIO (PU3UUECKYIO BEJTMUUHY C APYTUMH
Be/IMYMHAMMU; ONUChIBaTh U3yUeHHbIe TellJIOBble CBOWMCTBA TeJl U TEIJIOBbIe SIBJIEHUs], UCI0/b3Ys (pr3nyeckre
Be/IMUMHBIL: JjaB/leHUe rasa, TeMreparypa, CpeJHsisi KHHeTHYecKasl SHeprusi XaoTUUeCKOro [JBV)KEeHUs MOJIEKY/,
CpeHeKBaZipaTUUHasi CKOPOCTh MOJIEKYJI, KOJIMUECTBO TeIIOThI, BHYTPEeHHsIsI SHeprus, paboTa rasa,
K03¢(ULMEeHT T0JIe3HOTO JIeMCTBUS TETVIOBOIO ABUTATes; IPU ONMCAHWH NIPaBUIbHO TPaKTOBATh
(bu3MUeCKUii CMBIC/ UCTIO/b3YeMbIX BeTMUMH, UX 0003HaUeHUs U eIMHUL[bI, HAXOAUTh (HOPMYJIBI,
CBSI3bIBAIOLIME IaHHYIO (PU3NUECKYIO BEJIMUMHY C JPYTUMU BeTMYMHAM; OMMCHIBATh U3yUeHHbIe
3/IeKTpUUeCcKre CBOMCTBA BellleCcTBa U 37ieKTpruUecKye siBjieHus (TIpoLiecchl), UCIOb3ys (hru3nyeckue
BEJIMUMHBIL: 37IeKTPUUeCKUHN 3apsijl, JIeKTPUUEeCKOe ToJIe, HallpSPKEHHOCTD MO0J1s, TOTeHL[1all, pa3HOCThb
IIOTEeHLIMa/IOB; [PY ONMCAHWY [IPABU/IBHO TPAKTOBATh (PM3UUECKUH CMBIC/T UCII0/Ib3YEeMbIX BeJTMUMH, UX
0003HaueHus ¥ eJMHULIbI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAOLIHE JaHHYIO (DM3MUYECKYI0 BEJTMUMHY C JPYTIMHU
Be/TMYMHAMMU; aHA/TM3UPOBATh (GU3NUECKHe TIPOLIeCCH U SIBJIEHUs, UCTIONB3Ys pru3nyecKre 3aKOHbI U
TIPUHLIUIIBL: 3aKOH BceMUpHOTO TsaroteHus, I, II u 11 3akoHbl HeroTOHA, 3aKOH COXpaHeHHUsT MeXaHUueCKOoi
SHepruy, 3aKOH COXpaHeH!sl UMITY/IbCa, TPUHLIMIT CYNepIIO3UL{UU CHJI, TPUHLIMIT paBHOMNPaBUs MHEPLMa/IbHBIX
CHCTeM OTCUéTa, MOJIEKY/ISIPHO-KUHETHUeCKYI0 TEOPUIO CTPOEHMs BellleCTBa, Ia30Bble 3aKOHBI, CBSI3b CpefjHel
KWHeTHUeCKOW SHepryy TeTJIOBOTO JIBFKEHHsT MOJIeKY/I C abCOMIOTHOM TeMIepaTypoi, MepBblii 3aKOH
TepMOAMHaMUKH, 3aKOH COXpaHeHHs 3JIeKTPUUeCKOro 3apsja, 3akoH KyioHa, Ipy 3TOM pa3inyaTh
C/I0BeCHY10 (hOPMYJIMPOBKY 3aKOHa, ero MaTeMaTHU4yeCcKoe BbIpayKeHre 1 YC/I0BHS (TPaHHLIbl, 00/1aCTH)
MPUMEHUMOCTH; 00BSICHATH OCHOBHBIE TPUHLIMTIBI IeWCTBYSI MAllluH, TIPUOOPOB U TEXHUUYECKUX YCTPOMCTB,;
pa3nMuath yCI0BUs MX 06€30MacHOro UCI0/Ib30BaHMsl B ITOBCEIHEBHOW JKU3HU; BBITIO/IHATH SKCIIEPUMEHTHI T10
WCC/eIOBaHMI0 GU3UUECKUX SIB/IEHUH U TTPOLIECCOB C MCIO/Ib30BaHHEM TPSIMBIX, M1 KOCBEHHBIX U3MepeHHH,



TIpY 3TOM (HOpPMYJTUPOBATh NPoOJIeMy/3aJjauy v TUTIOTe3y yueOHOTo SKCIIepuMeHTa, COOMpaTh YCTaHOBKY M3
TIpe/i/I0’KeHHOr0 000py/0BaHus, IPOBOJUTE OMBIT ¥ (POPMYIMPOBaTh BbIBO/bI; OCYILECTBIISAITH NIPSIMbIE U
KOCBEHHbIe M3MepeHUst (U3NIeCKUX BeIMYMH, TIPH 3TOM BBIOMPATh ONTHMAaIBHBINA C110cob n3MepeHust U
WICTIOb30BaTh U3BECTHBIE METO/IbI OLIEHKH MTOTPELTHOCTel W3MepeHHi; NCCileloBaTh 3aBUCUMOCTH MEXY
¢bu3MUecKUMY BeJIMUYMHAMU C UCII0/Ib30BaHKeM TPSIMbIX U3MepeHHH, TIPH TOM KOHCTPYHPOBaTh YCTaHOBKY,
(bUKCHUPOBATh pe3yJbTaThl MOJYYeHHOW 3aBUCUMOCTH (PHU3MUeCKUX BEJIMUUH B BH/e TaO/IUL U rpadrKoB,
JleslaTh BBIBO/IBI IO pe3yJ/bTaTaM MCC/le[joBaHus; co0/roiaTh NpaBu/a 6e30macHoro Tpyza rnpy npoBesieHnu
WCCTIeZIOBaHMH B paMKax yueOHOT0 KCIepuMeHTa, yueOHO-1CC/e[0BaTe/IbCKOM U ITPOEKTHOM JiesTeTbHOCTH C
WCTIOTb30BaHUEM M3MePUTENTbHBIX YCTPOMCTB U 1abopaTopHOTo 000PY/A0BaHNS; PelliaTh PACUETHBIE 3afaun C
SIBHO 33IaHHOM (pri3ruecKoi Moie/nbio, UCI0/b3Ys (U3nUecKre 3aKOHbI U IIPUHIIUIIBI, HA OCHOBE aHaM3a
YCJIOBHSI 33/1aU¥ BLIOMpATh (PU3NUECKYIO MO/Ie/Tb, BBIAEATh (PU3UUeCKre BelTMIMHBI U (OPMYIIbI,
HeoOXo/iuMble 7711 eé pellleHs], TPOBOWUTb PACUéThI U OLIeHUBATh PeasibHOCTh I10/IyYeHHOr0 3HaueHust
(u3nUecKol BeJIMUMHBI; pelllaTh KaueCTBeHHbIe 3a[jaul: BLICTPAWBaTh JIOTMYeCKH HelPOTUBOPEUYUBYIO
LIeMOYKY pacCysK/leHUi C oropoi Ha M3y4eHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (pU3UYeCcKue sIBIeHNS;
WICTI0/TH30BaTh TIPH PellleHnH yueOHbBIX 3a/lau COBpeMeHHbIe MH(OPMaIMOHHbIE TEXHOJIOTHUH [IJIs TIOUCKA,
CTPYKTYPHUPOBaHWsI, UHTEPIIPETALIUM U TTPe/CTaB/IeHus yueOHOM U HayYHO-TIOMy/IIPHON WH(OPMALIUH,
TIOTyYeHHOW U3 Pa3/IMYHBIX UCTOYHHUKOB, KPUTUYECKH aHa/IM3HMPOBAaTh M0/IyvyaeMy0 MH(OpPMaLHIo;
TIPUBOAUTH MTPUMEPHI BK/IaJla POCCUMCKUX ¥ 3apy0OeKHbIX YUEHBIX-(PU3UKOB B pa3BUTHe HAYKH, OOBsICHEHNEe
TIPOL|ECCOB OKPY’KaloLL|ero MUpa, B pa3BUTHE TeXHUKU U TEXHOJIOTMH; UCI0/Ib30BaTh TeOpPeTHYeCcKe

3HaHWS 10 (U3UKe B TIOBCEAHEBHOM >KU3HU [y 00ecrieueHus: 6e30MacHOCTH MPU 00palieHuH ¢ IpubopamMu
u

TeXHUYeCKUMH YCTPOMCTBAMH, /sl COXpaHeHHsI 3710POBbsi U COOMIO/IeHUsI HOPM 3KOJIOTMYeCKOT0 TI0BeJJeHusI B
OKpY>KaroIei cpefie; paboTaTh B TPYIIIE C BHITIOJIHEHHEM Pa3IMUHBIX COLUATBHBIX POJieH, TIaHUPOBATh
paboTy rpymmbl, paljoHaNbHO pacripefienisiTh 00513aHHOCTH U TUIaHWPOBATh [1eATe/IbHOCTh B HECTaHZAAPTHBIX
CUTYyalusiX, a/leKBaTHO OL|eHMBaTh BKJIaJ KaKJOr0 U3 YUaCTHUKOB I'PYMIIbI B PellleHHe pacCMaTpUBaeMom
nipo6siembl. K KoHIly 00yueHus B 11 Knacce npejMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHE [I0JDKHBI OTpa)kaTh
copMHPOBaHHOCTH y 00YYAIOIMXCSI YMEHUH: IeMOHCTPUPOBATh Ha MPUMepax posib M MeCTO (U3UKH B
(hopMHpOBaHUM COBPEMEHHOI HayYyHOUM KapTUHBI MUPA, B Pa3BUTHUHM COBPEMEHHOW TeXHWKW U TEXHOJIOTUH, B
MPaKTUUeCKOU [iesiTeIbHOCTH JIFO/Iel, 11e/IOCTHOCTh U eJMHCTBO (U3MUeCKOl KapTUHBI MUPa; YUUTHIBATh
rpaHULIbI IPUMEHeHUsT U3yUeHHbIX GU3NUecKX MOAeseld: TOUeUHbIA 3/IeKTPUUeCKuil 3apsij, JIy4 CBeTa,
TOYeYHBIN NCTOUHUK CBETa, siflepHasi Mo/le/lb aTOMa, HYK/IOHHasi Mo/ie/Ib aTOMHOT'0 si/jpa IpY pellieHnH
¢bu3nuecKrx 3a7jau; pacrio3HaBaTh (Gpr3nueckrie siBjieHuns (TIPOLeCChl) U OOBSICHITH X HAa OCHOBE 3aKOHOB
3/1eKTPOJUHAMUKHY Y KBAHTOBOU (DM3UKU: 37IeKTpUUecKast TPOBOAUMOCTb, TETIJIOBOE, CBETOBOE, XUMUUYECKOe,
MarHMTHOe JIeHICTBUS TOKa, B3aUMO/IeMCTBIe MarHUTOB, 3JIeEKTPOMarHUTHas MHAYKLUS, AefCTBHe MarHUTHOTO
T0J1sI Ha TIPOBOJJHUK C TOKOM M JIBVKYILUIACS 3apsi]], 3/1IeKTPOMAarHUTHbIE KOieOaHWst U BOJTHBI,
TIpSIMOJIHEHOe paclipoCcTpaHeHre CBeTa, OTpaykeHue, TipesioMyieHre, nHTepdepeHivs, Judpakiiys 1
TIOJIIPU3alius CBeTa, JUCTIePCHUs CBeTa, GhoToaekTpuueckuil 3ddekr (bhoTtoaddekT), cBeTOBOE /aBeHue,
BO3HMKHOBEHHe JIMHeHuaToro crieKTpa aToMa BoZl0opo/ia, eCTeCTBeHHasi U MICKyCCTBEeHHasl pa/ii0aKTUBHOCTD;
OIUCBIBaTh N3yUYeHHbIe CBOMCTBA BellleCTBa (3/IeKTpUYeCKHe, MarHUTHBIE, ONITUYeCKHe, S7IeKTPUUeCKYI0
TPOBOJUMOCTD Pa3/IMUHBIX CPeAl) U 3/IeKTPOMarHUTHBIE siBJIeHHsI (TIPOLIeCCh), MCTIONb3Ys PU3nUecKue
BeJIMUMHBIL: 3/IEKTPUUECKUH 3apsifi, CUja TOKa, 37IeKTpUUecKoe HarpsyKeHHe, 3/IeKTpUYecKoe COMPOTHBIIEHNHE,
Pa3HOCTb TIOTEHIIMANOB, 3/IEKTPOBIIKYIIAs CHIa, paboTa TOKa, MHAYKIIMS MarHUTHOTO 11071, CUla AMIiepa,
cuna JlopeH1ja, MHAYKTHBHOCTD KaTyIIKH, SHEPTUsl 3/1eKTPUUECKOro M MarHUTHOTO TI0/Iel, Iepuo/| ¥ yacTora
KosiebaHMi B KosiebaTeTbHOM KOHTYPe, 3apsi/] ¥ CHjla TOKA B MPOLjecce TapMOHHUECKHX 3/IEKTPOMAarHUTHBIX
KosebaHui, (hOKyCHOe pacCTOsIHUe U ONTUYeCKast CUJia JIMH3LI, TIPY OMTUCAHUM TTPAaBUBHO TPAKTOBATh
(bU3MUeCKUil CMBIC/T UCTI0/b3YEeMbIX BeTMYMH, X 0003HaUeHUs ¥ eIMHUL{bI, YKa3bIBaTh (POPMYIIBL,
CBSI3bIBAIOLLME JaHHYIO GU3NUECKYIO BEIMUMHY C JPYTUMU BeJIMYMHAMMU; OMMCHIBATh U3yUeHHbIe KBAHTOBbIE
SIBJIEHUs] ¥ TIPOLIECCHI, UCTI0IB3Ysl GU3UUYeCcKre BeTMUNHBL: CKOPOCTh 371eKTPOMarHUTHBIX BOJH, [JIMHA BOJIHBI
Y 4acTOTa CBeTa, SHeprusi M UMITYJ/IbC (DOTOHA, TIepHO/, ToIypaciiaZia, SHeprust CBS3M aTOMHBIX siJiep, [pU
OIMCaHWY NPAaBU/IBHO TPAKTOBaTh (PM3UUECKHUI CMBIC/T UCTI0/Ib3YeMbIX BeJIMUMH, UX 0003HaUeHUs U
e/IUHULIBI, YKa3bIBaTh (HOPMYJIbI, CBSI3bIBAIOLIME JaHHYIO (DM3UUYECKYI0 BEJIMUMHY C JPYTUMH BeTHYMHAMH,
BLIUMC/ISITh 3HaUeHHe (QH3MYeCKOM BeTMUUHBI; aHaIM3UPOBaTh (pr3nyecKre TPOLECCh] U sIBIeHUSI, UCIIO/Tb3YS



¢usnuecKye 3aKOHBI ¥ IPUHLMIIBL: 3aKOH OMa, 3aKOHBI 110C/Ie/[0BaTeIbHOIO U Mapasiie/IbHOr0 COeJUHeHus
NIPOBOJHUKOB, 3aKOH /I)Koys—/leHIla, 3aKOH 3/1eKTPOMarHUTHOM MHAYKIIMH, 3aKOH MPSIMOJIMHENHOT0
pacIipocTpaHeHUst CBeTa, 3aKOHbI OTPa)KEHHs CBeTa, 3aKOHbI IIPe/IOM/IeHHs] CBeTa, ypaBHeHHe DUHINITeHa A1
¢doroaddekTa, 3aKOH COXpaHeHHs1 SHEPTUH, 3aKOH COXPAHEHUsI UMITYJIbCa, 3aKOH COXPaHeHHs

3/IEKTPUYECKOro 3apsifia, 3aKOH COXpaHeHHst MaCCOBOTO UKC/Ia, ITOCTy/1aThl bopa, 3aK0OH pa/ji0akKTHBHOTO
pacrazia, pyv 3TOM pa3/iMyaTh CJI0BEeCHYI0 POPMYJTUPOBKY 3aKOHA, er0 MaTeMaTHiecKoe BhIpaykeHne U
ycoBUs (rpaHuLibl, 06/1aCTH) TPUMEHUMOCTH; OTpe/ie/isiTh HarlpaB/leHre BeKTOpa MHAYKLMA MarHUTHOTO
TI0JIs IPOBOJJHUKA C TOKOM, CHJIbI AMIiepa ¥ CHibl JIOpeHLIa; CTPOUTH U OTMCHIBATh M300paXkeHwe,
Co3/jaBaeMoe TUIOCKUM 3ePKajioM, TOHKOM JIMH30M; BLITMTO/IHATH SKCTIEPUMEHTHI 110 UCC/IeA0BaHUI0

(u3nuecKuXx sIBIEHUM U MPOLIECCOB C UCII0/Ib30BaHUEM MPSIMBIX, U KOCBEHHbIX U3MepeHUii: [1pU 3TOM
(dopMyMpoBaTthk Mpob/ieMy/3aiauy v rUIoTe3y yueOHOro 3KCIieprMeHTa, COOUpaTh YCTAHOBKY U3

TIpe/JI0KeHHOT0 000pY/I0BaHMsI, TIPOBO/IUTE OTIBIT M (JOPMYJTUPOBATE BBIBO/ILI; OCYII[ECTBISTE TIPSIMbIE U
KOCBEHHbIe M3MepeHUsT PU3NYeCKUX BeJTMUMH, TIPH 3TOM BBIOWPATh ONTHMAaJIBHBINA CI10c00 3MepeHust U
HCITI0JTb30BaTh U3BECTHbIE METO/[bI OLIeHKU MOTPeLHOCTel N3MepeHuil; Uccej0BaTh 3aBUCUMOCTH
(hr3MueCcKrX BeJIMUWH C UCTIOTb30BaHUeM TIPSIMBIX U3MePeHUM: TIPU 3TOM KOHCTPYHUPOBAaTh YCTaHOBKY,
(UKCHUPOBATh Pe3yJbTaThl MOJYYeHHOW 3aBUCUMOCTH (PU3HMUeCKUX BEJIMUUH B BH/e TaO/IUL U rpadUKOB,

JlesiaTh BBIBOZBI 10 pe3y/bTaTaM MCC/Ie[j0BaHus; co0/Ir0/iaTh IpaBu/a 6e301acHoro Tpya rnpy rnpoBesieHuu
WCC/Ie[IOBaHUH B paMKax yueOHOT0 SKCIepuMeHTa, yueOHO-HCC/ie/[0BaTe/IbCKOM U MTPOEKTHOH JiesTeTbHOCTH C
MCII0/Ib30BaHHEM M3MepHUTe/IbHBIX YCTPOHCTB U 1abopaTopHOro 000pyj0BaHUsI; pelliaTh pacyéTHbIe 3a/laui C
SIBHO 33/JaHHOM (p13MUecKoil MO/iesTbio, UCTI0JIb3Ysl (pr3rdyecKre 3aKOHBI M IIPUHLUIbI, HA OCHOBE aHa/li3a
YCJIOBUS 33/1a4y BBIOMpATh (PM3NUECKYI0 MOJIe/Tb, BhIIENATh PU3NUecKre BeTMUrMHbl U (hOPMYJIbI,

HeoOXo/iMMble 7711 e€ pelleH!s], TPOBOAWUTh PACUéThl U OLIeHUBATh PeasibHOCTh MOJIyYeHHOT0 3HaueHHst
¢u3nUecKoi BeJIMUMHBI; pelllaTh KaueCTBeHHbIe 3a[jaul: BLICTPAMBaTh JIOTMYeCKA HeIPOTUBOPEUYUBYIO

LIeTIOYKY pacCy’KAeHul C oropoi Ha M3ydyeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (hr3UuecKue sIBIeHUS;
WICTI0/TH30BaTh TIPH PelIeHnH yueOHBIX 33/lau COBpeMeHHbIe MH()OPMAIIOHHbIE TeXHOIOTHHU /ISt TIOMCKa,
CTPYKTYPHUPOBAHKSI, UHTEPTIPETAL[H U Mpe/ICTaB/eHrs: yueOHOM 1 HaydHO-TIOMy/IsIpHON nHMOpMaLiy,
TIOJTyYeHHOW U3 PAa3/INYHBIX UCTOYHUKOB, KDUTUUECKH aHATM3UPOBATh IMOTy4aeMyr0 NH(OPMaLIHIO;
0OBSICHATE TTPUHLIMITLI JeHCTBUS MaILIH, TIPUOOPOR ¥ TEXHUUYECKUX YCTPONCTB, pa3inyaTh YCIOBUS UX

Ge30macHOro MCIO/Ib30BaHMUs! B TIOBCEIHEBHOM )KU3HU; IPUBO/IUTE TPUMEPHI BK/Ia/ja POCCUHCKUX U
3apy0eKHbIX YUEHBbIX-(OU3UKOB B Pa3BUTHE HayKU, B 00bsCHEHHE TPOLIeCCOB OKPY’KaloIero Myupa, B
pa3BUTHe TeXHUKHU U TeXHOJIOTHI; CII0/IB30BaTh TeOPETHUEeCKHe 3HaHUS 110 (U3UKe B [TOBCEJHEBHOW KU3HU
It obecrieueHus: 6e30MacHOCTY TIPH 0OpaIlieHnH ¢ IPUOOpaMU ¥ TEXHUYECKUMH YCTPOHCTBAMH, [J1st
COXpaHeHHs 3[J0pPOBbsI U COOJIF0/IeHHsI HOPM 3KOJIOTHUEeCKOr0 1T0Be/leHHsl B OKpYKarollield cpefie; paboTats B
TPYIIIie C BBIMOJHEHUEM Pa3/UuUHbIX COLMAIBHBIX POJIeH, MJIaHMPOBaTh PabOTY IPYIIIbI, PALJOHATBHO
pacnpe/esisiTb 00s13aHHOCTH U TVIAHUPOBATh JeATeTbHOCTh B HECTAHAAPTHBIX CUTYaLMsIX, aZleKBaTHO
OLIeHVMBaTb BKJIa/| K&KOr0 U3 YUaCTHUKOB T'PYIINHI B pellleHre pacCMaTpUBaeMOU MPobIeMBl.

TEMATHUYECKOE INTAHUMPOBAHME!1 10 K/TACC
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00yuaroIuxcs

Pazgen 1. ®u3uka U MeTO/Ib

I HAQYYHOTI'O ITO3HAHHA

1.1

du3uka u MeTO/bI
HAYYHOTI'O ITO3HaHUWSA

2

®u3MKa — HayKa O Mpupo/e.
HayuHble MeTo/ibl MO3HAHUS
OKpYy’Karolero Mupa. Posb
3KCIEPUMEHTAa U TEOPUU B

Tporiecce MO3HaHKS TIPUPOJBI.

JKCrepuMeHT B (u3MKe.
MopgenvpoBanue (HpU3NUECKHX
SIBJIEeHUM U TIPOLIeCCOB.
HayuHsle runoressl.
dur3nyecKue 3aKOHbI U

M3yyeHue Hay4YHBIX
(aMIIUpUYecKuX u
TeOpeTUYEeCKUX) METOZIOB
TI03HAHUST OKPY)KAIOIIer0 MHUpa.
OO6cyx/IeHre TpaHHL]
TIPUMEHUMOCTH (PU3UIeCKUX
3aKOHOB U Teopuii. PaboTa B
TPYTIIE 10 TOArOTOBKE
KOPOTKMX COO0OI1IeHHH 0 pomy U
MecTe (U3MKU B HAYKe U B




Teopuu. I'paHuLibl
MPUMEHUMOCTH (PU3NYeCKUX
3aKOHOB. [TpunHIMn
cooTBeTCTBUA. Postb 1 MecTo
¢13vKH B (hOpMHPOBaHUM
COBpEeMEHHOM Hay4YHOH
KapTUHBI MUPa, B
MPaKTHUUeCKOU [1esITeIbHOCTH
JIroJen

TIPaKTHUYeCKOM JIesITelTbHOCTU
ymofieti. JleMoHCTpaLUst
AHAJIOTOBBIX U LIU(POBBIX
M3MepHTe/TbHBIX IPUO0POB,
KOMITbIOTEPHBIX /1JaTUMKOB.
OcBoeHne OCHOBHBIX PUEMOB
paboTsl ¢ urdpoBoi
naboparopueii 1o Ghu3vKe

Wroro no pasgeny
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Kunemaruka

MexaHWueckoe JBUKEHUe.
OTHOCUTE/ILHOCTD
MeXaHHUYeCKOro JABIKeHUsI.
Cucrema oTcuéTa.
TpaekTopus. Ilepemerrienue,
CKOpOCTh (CpefiHsisi CKOPOCTh,
MT'HOBeHHasi CKOPOCTh) U
YCKOpeHue MaTeprabHON
TOYKH, UX MPOEKLUY Ha OCH
CUCTeMbI KOOpAMHAT.
CrokeHMe repeMereHni 1
CTI0yKeHHe CKOPOCTeH.
PaBHOMepHOe n
PaBHOYCKOpPEHHOe
MIPSMOJIMHEHOE [IBVKEHHE.
I'paduku 3aBUCHMOCTH
KOOD/JJMHAT, CKOPOCTH,
YCKODPeHwUsl, TIyTH U
repeMeIrieH1s: MaTepraTbHOM
TOUKYU OT BpeMeHHU.
CeobojHOoe maieHHe.
YckopeHue cBOOOHOTO
nazieHus. KpuBonvHeiHoe
JBIDKeHUe. [IBrkeHre
MaTepuaabHOU TOUKM M0
OKDPY>KHOCTH C TIOCTOSIHHOI T10
MOJYJIF0 CKOPOCTBIO. YTJ/I0Bast
CKOpOCTb, TMHeWHast
ckopocTs. ITepuog 1 yactora
obparrieHus.
IlenTpocTpemuTesibHOE
yCKOpeHue. NpakTHyecKoe
TpUMeHeHe: CIUJoMeTp,
JIBIDKEHHe CHapsi/loB, LielHble
Y peMEHHble repeiaun

ITpoBeneHue sKCrIeEpUMEHTA:
v3yueHre HepaBHOMEpPHOTO
IBIDKEeHUs C 11e/bI0
orpezesieH!si MTHOBEHHOM
CKOPOCTHU; HUCC/IeIoBaHKe
COOTHOIIIEHUSI MEX/Ty Ty TSIMHU,
TIPOlIeHHBIMU TEJIOM 3a
Toc/iejoBaTe/IbHble paBHbIe
TIPOMEKYTKH BPeMeHHU TIpU
PaBHOYCKOPEHHOM JIBV)KEHUH C
Hayva/IbHOM CKOPOCTBIO, PABHOU
HYJII0; U3yUeHue [IBIKeHUsT
LIapUKa B BA3KOMN >KUIKOCTH;
v3yueHue IBIKEHUS Tesa,
OpOILIEHHOTO TOPU30HTAJTBHO.
OOBsicHeHHe OCHOBHBIX
TIPUHLIMIIOB JIeNCTBUS
TeXHUUECKUX YCTPOUCTB, TaKUX
Kak: CIUJIOMeTD, LieMHble U
peMEHHbIe repeaun
IIBIDKEeHUsT; U YCJIOBUN UX
0e30MacHOr0 UCTI0/Ib30BaHMS B
MOBCeHEeBHOM >KU3HM.
Perrenue pacuéTtHeIxX 3a7a4 C
SIBHO 3aZIaHHOM (pr3MUecKoit
MO/IefTbI0 C MCTI0/Ib30BaHeM
OCHOBHBIX (hopMyJI
kuHemaTuku. [locTpoeHue u
aHasmm3 rpadMKoB
3aBHCUMOCTe
KWHEMaTHUeCK1X BeJIMUKH OT
BpeMeHH /1Ji1 PABHOMEPHOTO0 U
PaBHOYCKOPEHHOI0
TIPSIMOJTUHEHOTO [IBMDKEHMUSL.
Pacrnio3HaBaHue ¢usnueckux
SIBJIeHUH B yueOHbBIX OMbITaX U
OKpY>Karolleli XKU3HU:
paBHOMEpHOe U
PaBHOYCKOpPEHHOe
MPSIMOJIMHENHOe [IBIKeHUe,
cB00OOIHOE MajieHue TeJ,
JBIDKEHHE TI0 OKPY>KHOCTH.
OnucaHre MeXaHUYeCKOro
IIBIDKEeHUs C UCII0/Ib30BaHHEM
(hU3NUeCKUX BeTMUWH:
KOOpJUWHATA, MyTh,
riepemMelrieHrie, CKOpOCTb,




yckopenue. Pabora B rpymmax
TIpH [/IaHUPOBAHUH,
TIPOBE/IEHUY W UHTEepIpeTariui
pe3yJ/IbTaToOB OTBITOB 1 aHA/TN3e
JOTIOJTHUTE/IbHBIX UCTOUHUKOB
nHMOpMaI[UH 110 TeMe

2.2 | JuHamuka ITpyHLIUII OTHOCUTE/IBHOCTH CpaBHeHue Macc
Tlamanesi. [1epBeiii 3aK0H B3alMO/IeHCTBYIOIINX TeJl.
Hrrorona. MHepiuanbHble N3yueHrie 3aBUCUMOCTH CUJIBI
cucTeMbl oTcuéra. Macca yIpYyrocTH oT Aedopmalivy;
tena. Cuna. [IpuHimn CpaBHeHHe CHJI TPeHUsI TTIOKOs,
CyTieprno3uLiiy cui. Bropoi KaueHUs U CKOJIb)KEeHUs.
3akoH HeroToHa Asist OOmBsicHeHHEe HEBECOMOCTH.
MaTepHanbHOM TOUkM. Tpetuit | IIpoBesieHre sKCiepuMeHTa:
3akoH HeroToHa Asist HCCie[ioBaHre 3aBUCUMOCTH
MaTepHuabHbIX TOUeK. 3aKOH CUJ yIPYTOCTH, BO3HUKAIOIIUX
BCEMHPHOr0 TAroteHusl. Cuia | B IPY>KHWHE U Pe3UHOBOM
TsoKecTu. [lepBas obpastie, oT ux Aedopmaiy;
KOCMHYecKasi CKopocTb. Cusla | U3ydeHue [JBIKeHUs Opycka 1o
yripyroct. 3akoH ['yka. Bec HaKJ/IOHHOM TJIOCKOCTH;
Tes1a. Tpenue. Buzibl TpeHus HCCeloBaHUe YCIIOBUM
(TIOKOS$1, CKOJTB)KeHH S, paBHOBecHsi TBEP/OTO Tea,
KaueHusi). Crna TpeHusl. VIMeIOI1]ero 0Ch BpallleHHsl.
Cyxoe Tpenue. Cuia TpeHUs O06mBsicHeHre ocobeHHOCTelH
CKOJIb)KEHUSI U CUJIa TPeHUst PaBHOMEDHOTO U
nokost. KoapuiivieHT TpeHusi. | paBHOYCKOPEHHOI'0
Cuna conpoTuB/IeHUs NTPU TIPSIMOTMHEHOTO JBVKeHHS,
TIBIDKEHUHU TeJla B )KUJKOCTU CcBOOOJHOTO TafieHus Tell,
v rase. [ToctynaTesnbHoe 1 [BYDKEeHHsI TI0 OKPY>KHOCTH Ha
BpallatenbHOe [IBIKeHNe OCHOBe 3aK0HOB HbI0TOHa,
abCcomoTHO TBEPAOTO Tera. 3aKOHA BCEMUPHOI'O TATOTEHUS.
MoMeHT cusibl OTHOCHTeNMbHO | OOBsICHEHWe OCHOBHBIX
ocu BpaujeHus. [1neuo cunel. MIPUHLUIIOB AeUCTBUS
Yc0BuUsS paBHOBECHUS TIO/IIIIUITHAKOB ¥ UX
TBEpAOro Tena. TexHuyeckre | TIPaKTUYeCKOTO MPUMeHEeHUs!.
YCTPOMCTBa M MpaKTHUUecKoe OOBbsiCHEHHE [IBUKEHUS
MpUMeHeHue: TIOAIIUITHUKY, HUCKYCCTBEHHBIX CITyTHUKOB.
ZIBIDKeHMe UCKYCCTBeHHBIX Permienrie pacuéTHbIX 3a7au C
CITyTHHUKOB SIBHO 3a/laHHOM (hr3uuecKoi
MO/lefTbI0 C MCTO/b30BaHUEM
OCHOBHBIX 3aKOHOB U (hOpMYJT
JIUHaMUKU. Pacrnio3HaBaHue
(hU3UUeCKUX SIBJIEHUH B
yUeOHBIX OMBITAX U
OKpY’KarolLlel >KU3HN: NHepLKs,
B3auMo/ielicTBUe Tesl. AHaN3
(bu3nyecKux MpoieccoB 1
SIBJIEHUU C MCI0/Ib30BaHUEM
3aKOHOB U TIPUHLIUTIOB: 3aKOH
BCEMUPHOTO TsAroTeHus, I, 1T u
III 3akoHBI HBFOTOHA, TTPUHLIAIT
CYTIEPTIO3ULIMN CHJI, TIPUHLIUTI
PaBHOMPaBHOCTH
WHepLaabHbIX CUCTEM OTCUETa
2.3 | 3aKOHBI COXpaHEHHS Nmnynbc MaTepuanbHON IIpoBenenue 3KCriep¥MeHTa:

B MeéXdHHKe

TOUKH (Tesa), CUCTEMBI
MaTepHanbHbIX TOUEK.
ViMnynbc cUmbl U U3MeHeHue

u3yueHre abCOFOTHO
HeyTIpyroro yAapa C OMOIIbIO
[BYX OJJMHAKOBBIX HUTSIHBIX




HMITyJ/IbCa TeJla. 3aKOH
COXpPaHeHUs] UMITYJIbCa.
PeakTuBHOe [BIDKEHUeE.
Pabora cusbl. MOIHOCTD
cunbl. KuHeTH4eckas sHeprust
MaTepUabHOM TOUKU.
TeopeMa 06 U3MeHeHUH
KUHETUYECKOI SHeprvu.
[ToTteHunanbHas SHEPIUsl.
INoTeH1anbHas 3Heprus
ynpyro fehopMUPOBaHHOMN
npy>xussl. [loTeHnranbHas
SHeprus Tena BOIM3N
[IOBEPXHOCTH 3eMJIN.
[ToreHumanbHLBIE U HE
NIOTeHLa/IbHble CUIIBL. CBs3b
paboThI He MOTeHIUATbHBIX
CWJI C U3MEHeHNeM
MeXaHW4YeCKOW 3Hepruv
CUCTeMBI TeJjl. 3aKOH
COXpaHeHUs] MeXxaHUueCcKoi
SHepruu. Ympyrue u
HeyTpyTrue CTOJIKHOBEHUS.
TexHuyeckue yCTpoiicTBa U
MpakTHUUecKoe NMpUMeHeHue:
BOZIOMET, KOTIED, TIPY>KUHHBIN
IIUCTOJIeT, ABUKeHUe pakeT

MasiTHUKOB; UCC/Ie/JOBaHMe
CBs13UM pabOThI CUJIBI C
M3MeHeHWeM MeXaHU4eCKon
SHepruu TeJjia Ha TIpUMepe
pacTsKeHUs1 pe3HOBOT0 XKT'yTa.
OrjeHKa abCOJTIOTHBIX U
OTHOCHUTE/THHBIX TTOTPeITHOCTel
r3MepeHui Hu3rUecKux
Be/IMYMH. PellieHre pacuéTHBIX
3a/lau C SIBHO 3a/laHHOM
(hr3rueckoil MoJieNbio C
WCTI0/Ib30BaHNEeM OCHOBHBIX
3aKOHOB 1 HOPMY/T AMHAMUKH 1
3aKOHOB COXpaHeHus. PemeHue
KaueCTBEeHHBIX 3a/lau C OIopoi
Ha W3yueHHbIe B pazzesie
«MexaHMKa» 3aKOHBI,
3aKOHOMEepHOCTH U (pr3nueckre
sBneHusi. OnucaHue
MeXaHUUeCcKOro JBH)KeHUs C
WCI0/Tb30BaHueM (PU3nUecKux
BeJIMUMH: UMITYJIbC Tea,
KWHEeTWYecKasi SHeprs,
MOTeHLMabHast SHeprus,
MexaHWuecKast paboTa,
MexaHWuecKast MOILHOCTb.
Anam3 Gusnueckux
TIPOLIeCCOB U SIBJIEHUH C
WCTI0/Ib30BaHUEM 3aKOHa
COXpaHeHUs1 MeXaHHUUeCKOU
SHEepruu, 3aKoHa COXpaHeHUs
ummnynbca. O0bsicHeHHe
OCHOBHBIX TPUHLIUTIOB
JeMCTBUSI U TIPaKTUUECKOT0
TIPUMEeHEeHUs] TEXHUUeCKUX
YCTPOMCTB, TaKUX Kak:
BOZIOMET, KOTED, PY>KUHHBIN
nuctosieT. O0bsICHEHUEe
JIBIDKEHUS PaKeT C OTIOpoit Ha
H3yueHHble (HU3NUeCKUe
BeJIMYMHBI Y 3aKOHBI MEXaHUKH.
Ncnosnb3oBanue ripu
TIOJTOTOBKE COO0IIeHnH 0
TpUMeHeHHH 3aKOHOB
MeXaHWKU COBPeMEeHHBIX
HMH(OPMAaIMOHHBIX TeXHOJIOTHN
[U1s1 TIOMCKa,
CTPYKTYPHPOBAaHHUs,
VHTepIIpeTaLuu u
Tpe/icTaBIeHrst WHGOpMAaIH,
KPUTUUECKUHN aHamu3
roJjiyuaeMoil MHGpopMaLuu
IIpoBeneHre KOCBEHHBIX
U3MepeHU, UCCcel0BaHU
3aBUCHMOCTeMN
(hu3MUecKux
TpOBepKa
TIpe//I0yKeHHBIX TMIIOTe3

BEINYMH,
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Paznen 3. MosiekysisipHast pu3mKa v TepMOJUHAMHKA

3.1 9 OCHOBHBIE MTOI0KEHUS IIpoBeseHue 3KCIIepUMeHTa:
MOJIEKY/ISIPHO-KUHeTUUeCKOn orpefieseHre MacChl BO3yXa B
TEeOpPUH U UX ONBITHOE KJIaCCHOM KOMHaTe Ha OCHOBe
obocHoBaHMe. BpoyHOBCKOe M3MepeHnit 00béMa KOMHATHI,
nekenue. Auddysus. JlaBJIeHWsl U TeMI1epaTyphl
XapakTep [BXEeHUS U BO3/lyXa B Heli; UCC/iefloBaHUe
B3aUMOZ,eCTBUS YaCTHL] 3aBUCHMOCTU MeXIy
BelljecTBa. Mo/ie/iv CTpOeHUsT | TTapaMeTpaMy COCTOSTHUS
rasoB, XUJKOCTell U TBEPABIX | pa3pe>keHHOro rasa. OreHka
Tes1 U 00BbsicCHeHWe CBOWCTB abCOJTIOTHBIX ¥ OTHOCUTETLHBIX
Bell[eCTBa HAa OCHOBE 3THX MOTPEeLHOCTeN U3MepeHU
Mojeneil. Macca u pasamepbl (hu3nUecKrX BeJMUVH.
MoJieKyJl. KosmmuecTBo OOBsicHEHHE OCHOBHBIX
BelllecTBa. [locTosiHHas TIPUHLIMTIOB JIeHCTBUI
ABorajpo. TeroBoe TepMoMeTpa 1 bapomeTpa u
paBHOBecue. Temmiepatypa u yC/I0BHIA X 6e30macHOro
eé n3mepenue. lllkana HCII0/1b30BaHUA B
temrmepatyp Llembcust. MOBCeJHEBHOM KU3HMU.
Mogenb uieanbHOro rasa. PacriozHaBaHve QU3NUECKUX
OcHOBHOe ypaBHeHUe SIBJIEHUH B yUeOHBIX OTBITaX U
MOJIEKY/ISIPHO-KUHETUUeCKOW | OKpY’Karoll{eil KU3HU:

TeOopHUH U/leallbHOT O rasa. i dys3usi, GpoyHOBCKOe
Ab6cosoTHast Temrieparypa IBrkKeHne. OnvcaHye
Kak Mepa cpefiHel TeTIJIOBBIX SIBJIEHUH C
KUHEeTUYeCKOW SHepruu WCTI0/Ib30BaHUeM (QH3UUeCKIX
TeTJIOBOTO JBW)KEeHHUsl YaCTUL] | BeJWYMH: [jaBJeHue rasa,
rasa. lllkana TemnepaTyp TemriepaTtypa, CpeHss
KenbBuHa. ['a30Bbie 3aKOHBI. KUHeTHUecKast SHeprusi
YpaBHenue MeH/eneeBa— Xa0TUYeCKOr 0 JBUKEHUs
Krnaneiipona. 3akoH MOJVIeKYJI, CpeJjHeKBaipaTH4yHast
[HanbToHa. M30mporieccs! B CKOPOCTb MOJIEKYJ1. AHa/u3
WJeanLHOM Tase C (hY3UUeCKUX MPOLIECCOB U
MOCTOSTHHBIM KOJTMUeCTBOM SIB/IEHUM C UCTIONb30BaHUEM
BemjectBa. ['padmueckoe MKT, rasoBbIX 3aKOHOB, CBSI3U
TIpe/iCTaB/IeHre cpefiHel KMHeTUUeCKo
M30IPOLIECCOB: U30TepMa, SHEepruM TeTIOBOrO ABW)KEHHS
u30xopa, uzobapa. MOJIEKYJT C abCOMOTHOM
TexHHWUYecKue yCTpOMCTBa U TemriepaTypoi. Pelienne
MpakTUUecKoe MpuMeHeHue: PacuéTHBIX 3a/jau C SIBHO
TepMoMeTp, GapomeTp 3a/laHHON (hH3UUeCcKon
MO/Ie/TbI0 C UCTI0/Th30BaHUEM
OCHOBHGBIX T10J10)KeHn MKT,
3aKOHOB U (hopMyJ1
MoeKy/IsipHOH ¢u3rku. Pabota
B IpyIIax MpH IJIaHUPOBAHUH,
TIPOBe/IeHNH ¥ UHTepIIpeTaLuu
pe3yJIbTaTOB OMBITOB U aHa/In3e
[IOTIO/THUATE/TbHBIX UCTOUHHUKOB
vHGbOpMaIUK TI0 TeMe
3.2 | OcHOBBI 10 TepMmoguHaMuueckas IIpoBeseHue 3KCIIepUMeHTa:
TepMOAVHAMUKHI cucTeMa. BHyTpeHHSss SHeprus | usMepeHue y/e/lbHOU

TePMOANHAMUYECKON CHCTeMbI
U CriocobbI e€ 3MeHeHusl.
KonuuecTBo TeroTe! U
paboTa. BHyTpeHHsIst SHeprus
O/IHOATOMHOI'0 U/|ea/IbHOr0
rasa. Buge! Terionepenauu:

TeT/I0EMKOCTH BeLLieCTBa.
OrjeHKa abCoJIOTHBIX U
OTHOCHTEJIbHBIX ITOrPelHOCTeH
M3MepeHu pr3nyeCcKux
BeJIMUMH. VI3yueHne Mofienen
TIapOBOM TypOWHBI, ABUraTeJIsI




TETIOTIPOBOTHOCTh,
KOHBEKLIYsI, U3/Ty4yeHue.

Y nenbHast TEMIOEMKOCTD
BellectBa. Komuectso
TeTJIOTHI TIPY Terionepeaye.
ITousitue 06 agrabatHOM
nipotiecce. [TepBrIii 3aKOH
TePMO/TUHAMUKH.
[IpumeHeHe IePBOT0 3aKOHA
TepMOIUHAMUKH K
n3omnpoteccaMm. ['paduueckas
WHTeprpeTarus paboTkI rasa.
Bropoii 3akoH
TePMOAVHAMUKU.
HeobpaTrMoCTh TIPOL[eCCOB B

nipupozie. TennoBble MallIvHEIL.

TTpUHIUIIBT ZIeHCTBUS
TET/IOBBIX MAIlIVH.
ITpeobpa3oBaHusl SHEPTUH B
TEIIOBbIX MallMHaX.
Koaddurment nonesHoro
ZeHiCTBUS TETIJIOBOM MAIlTHHBI.
Iukn KapHo u ero

K03 ULIMEHT TT0/Ie3HOT0
nefcTBUsI. DKOJIOTHUeCKye
1po6/IeMBI TEMI0IHEPTreTUKH.
TexHuueckre yCTpPOMCTBa U
MPAaKTUUYeCKOe TIPUMEHEHUE:
[IBUTaTe/Tb BHYTPEHHETO
cropanusi, ObITOBOH
XOJIO/TUTBHUK, KOH/TULIMOHED

BHYTpPEHHET0 CrOpaHws,
pPeakTUBHOTO ABUraTe/Isl.
OObsicHEHHE TTPUHLIUIIOB
[leMICTBUA U YCJIOBUH
0e30MacHOr0 UCTI0/Ib30BaHUS B
TOBCeJHEBHOM JKHU3HU
[IBUTATessi BHYTPEHHET O
CropaHusi, ObITOBOTO
XOJOAWIbHYKA, KOHJULIMOHEpa.
OrnvicaHye CBOUCTB Tes U
TEeIJIOBBIX SIBJIEHUI C
WCTI0/Th30BaHNeM (QH3UUeCcKuX
BeJIMUMH: aB/ieHHe rasa,
TeMrieparypa, KOJIM4ecTBO
TeTJIOThl, BHYTPEeHHsIsI SHeprus,
pabora rasa. PerieHve
pacyéTHBIX 3a/a4 C IBHO
3a/laHHOM (r3UUeCKoi
MOJEJIBI0 C UCII0/Ib30BaHeM
OCHOBHBIX 3aKOHOB U (OpMYJT
MOJIEKYJIIpHOU (PU3UKU U
TepMOJUHaMUKU. PelieHue
KaueCTBeHHBIX 3a/lau C OMOpoi
Ha W3yueHHbIe B pazzesie
«MornekynsipHas pu3MKa 1
TepMOJMHaMHKa» 3aKOHBI,
3aKOHOMEpPHOCTH U
¢usnueckue siBneHus. Pabora B
rpymrax MpHu aHajm3e
JIOTIO/THHATE/IbHBIX UCTOUHHUKOB
“HGOPMaLUH TI0

Teme

3.3

ArperatHblie
COCTOSIHUSI
Beljectsa. Pa3oBble
repexo/sl

ITapoo6pasoBanue u
KoHzeHcauusi. Vicnapenuve u
KuneHue. AGCOIOTHAs U
OTHOCHUTEJIbHAS BJIAYKHOCTh
BO3Zyxa. HackliieHHbIH map.
Y nenbHas TemaoTa
rapooOpa3oBaHusl.
3aBHCHUMOCTb TeMITepaTyphbl
KWTIeHUs OT /IaBJ/IeHusl.
Tséppoe Tero.
Kpucranmueckve u
amopdHbIe Tesa.
AHU30TpOMUSI CBOMCTB
KpucTasioB. XKujkue
Kpuctanibl. CoBpeMeHHbIe
Marepuasl. [lnasneHue u
KpUCTa/UIM3aLusl. Y jesibHast
TET/IOTa T/IaB/IeHMUsI.
CyO6mumMarys. Y paBHeHHe
TeTIoBOTO OasnaHca.
TexHrYecKHe yCTPOICTBA U
MpaKTUYecKoe MpYMeHeHHe:
TUTPOMETP U NICUXPOMETP,
KaJIOpUMeTp, TEXHOJIOTHH
TOJTyYeHHsT COBPeMEHHBIX
MaTrepHuasoB, B TOM UKC/Ie
HaHOMaTepuasoB, U

[IpoBeaeHue sKcrieprMeHTa:
M3MepeHre OTHOCUTETbHOU
BJI&KHOCTU BO34yxa. OueHka
abCOJTIOTHBIX ¥ OTHOCUTETLHBIX
TMorpelHocTeli u3MepeHui
¢$u3nUecKrX BeJMUVH.
N3yueHuie cBOMCTB
HaCBIIeHHBIX MapoB, criocoboB
W3MepeHUst BIaKHOCTH
HabmoieHrie KUTIeHUs! IPH
TIOHKEHHOM /IaBJIeHUH,
HarpeBaHUsl U TUIaB/IEHUS
KPHUCTa/JTMUeCKOro BelecTBa.
OO0mBsicHeHHE TTPUHIUIIOB
JleficTBUS U yCJIOBUM
0e30MacHOr0 UCTI0/Ib30BaHMS B
TTOBCeTHEBHOM >KU3HU
TUTPOMETPA, TICUXPOMETPa,
Kasopumetpa. Msyuenue
TeXHOJIOTUM TIOTyYeHUsI
COBpeMeHHbIX MaTepHarnoB, B
TOM YKMCJie HAHOMaTepHasoB.
Pewenue pacuétHbix 3azau C
SIBHO 3a/laHHOM (hr3uuecKoi
MOJe/IBI0 C UCTIO/Ib30BaHEM
ypaBHeHHsI TeTIoBoro bamaHca.
PerieHre KaueCTBeHHBIX 3a/iau




HaHOTeXHOJIOTH

C OMOpOU Ha U3y4YeHHbIe
3aKOHbI, 3aKOHOMEPHOCTH U
(usnueckue siBJIEHNS 110 TeMe.
PacriosHaBaHve pU3NUECKUX
SIBJIEHWH B yU4eOHBIX OTBITaX U
OKpY>KarolLel >KU3HU:
IedopMaryist TBEPABIX TeJ,
HarpeBaHUe U OXJIaKJeHUe Tel,
V3MeHeHHe arperaTHbIX
COCTOSIHUY BelllecTBa U
00BbsICHEHHe VX Ha OCHOBE
3aKOHOB U hopMyi
MOJIEKYJIIPHOU (PU3UKU.
Ncnonb3oBanue
MH(OPMAI[MOHHBIX TEXHOJIOTHI
7SI TIOUCKa,
CTPYKTYPUPOBaHHUS,
VHTeprpeTaLuy 1
Tipe/iCTaB/IeHUsI UHPOPMaLUH
TIpY TIOZITOTOBKE COODIIIEHHH 0
TIPUMeHeHUH 3aKOHOB
MOJIeKyISIpHON HU3HKU U
TEePMOJJUHAMUKH B TeXHUKE U
TEXHOJIOTHSIX
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Pazpen 4. DnekTpoguHamuKa

4.1

DJIeKTPOCTaTHKa

10

DJIeKTpU3aLys TeJl.
OneKkTpyuYeckuii 3apsg. [Isa
BH/Ia 3JIEKTPUYECKUX 3aps/i0B.
IIpoBOAHYKY, AU3IEKTPUKU U
TIOJTyIPOBOJHUKY. 3aKOH
COXPaHEeHUs 3JIEKTPUUECKOTrO
3apsza. B3aumogeiictBue
3apsaA0B. 3akoH KynoHa.
ToueyHbIN 371eKTpUIeCKUN
3apsi. DneKTpUuecKoe IoJie.
HarnpspkéHHOCTD
3/1eKTPAYECKOTO TOJIS.
ITpuHLMD CynepriosuLuu
3/1eKTpUYecKuXx mnosei. JIuHuu
HanpspKEHHOCTH
s/ekTpudeckoro mossi. Pabora
CHWJ1 3/1IeKTPOCTaTUUeCKOr 0
nioss. [lorenyuan. PasHocTs
noTeHanos. IIposogHuky 1
JVIeKTPUKU B
3/1eKTPOCTaTUYECKOM I107I€e.
[Jusnexkrpuueckas
TIPOHULIAEMOCTb.
D/1IeKTPOEMKOCTb.
Konpencarop.
DJIEKTPOEMKOCTb IJIOCKOTO
KOH/leHCaTopa. DHeprus
3apsDKeHHOT0 KOHZieHcaTopa.
TexHuueckue yCTPOUCTBA U
IIpaKTUYeCKOe NIpUMeHeHue:
3/1IeKTPOCKOI, 37IEKTPOMETP,
3/IeKTpOCTaTUUeCKasl 3alljUTa,

IIpoBeneHue 3KCriep¥MeHTa:
13MepeHUe 3/1eEKTPOEMKOCTH
KOoHZleHcaTopa. OneHKa
abCOMIOTHBIX U OTHOCUTEJTBHBIX
TIOTpeITHOoCTel U3MepeHui
(hu3nUecKUX BeJMUVH.
V3yueHne NIpUHLIMTIOB
[eliCTBUS 371eKTPOCKOIa,
3JIeKTPOMeTpa, KOHZeHcaTopa.
N3yuenue npuHLMIIOB
JIeNICTBUS 1 YCI0BUMN
0e30macHOro MpUMeHeHUs B
MPaKTHUYeCKOM >KU3HH,
KOIMPOBa/bHOIO arrapara,
CTPYWHOr0 NpHHTEpa.
PaccmoTpenue ¢rsnuecknx
OCHOBaHUM
3/1eKTPOCTaTUYEeCKOH 3allUThI U
3a3eMJIeHus! 3/1eKTponpubopoB.
Pewenne pacuétHeix 3azau C
SIBHO 3a/laHHOM (h131uecKoi
MOJIe/TBIO C UCTIO/Ib30BaHEM
OCHOBHBIX 3aKOHOB 1 (pOpMYyJI
3/IeEKTPOCTaTHKU. PerieHne
KayeCTBEHHBIX 3a/jau C OII0pOi
Ha U3y4YeHHbIe 3aKOHHI,
3aKOHOMEpHOCTH ¥ (pr3nueckure
sIBJIEHUS] 5/IeKTPOCTATHKH.
PacriozHaBaHve pU3NUeCcKUx
SIBJIEHUH B yueOHBIX OMbITaX U
OKpY>KarolLel >KU3HU:
3J1eKTPU3aLys Tej,




3a3emsieHHe
3/1eKTPOTNpuOOpOB,
KOH/IEHCATOP, KOMMPOBA/bHBIN
ammapar, CTpPYiHbIN NpUHTep

B3aMMO/IECTBUE 3apsiioB U
00BsICHEHIE X Ha OCHOBE
3aKOHOB U (hopmy
371eKTpocTaTuku. OmnurcaHne
M3y4eHHBIX CBOWCTB BelllecTBa
Y 3JIEKTPUUECKUX SIBJIEHUH C
WCTOMb30BaHueM (U3UUeCKIX
BeJIMUMH: 3/1eKTPUUeCKUI
3aps, HanpsyKEHHOCTh
3JIeKTPUYECKOTO TI0JIs,
MOTeHLHas, pa3HOCThb
TIOTEHL[HAJIOB, 3/IEKTPOEMKOCTb.
AHanu3 Qusnueckux
MPOLIECCOB U SIBJIEHUH C
WCIOJ/Ib30BaHueM (Pr3nuecKux
3aKOHOB: 3aKOHa COXPaHeHUsI
3JIeKTPUYECKOTO 3apsijia,
3akoHa KysoHa. PaboTa B
rpymrax rnpu aHaause
JOTIOJTHUTE/TEHBIX NCTOYHHUKOB
MH($OPMaLUH Y TIOATOTOBKE
COOOITIEHUH O TTPOSIBIIEHUH
3aKOHOB

3J1IEKTPOCTAaTUKH B
OKpY>Katollled XKU3H! U
TIPUMEHEHUH UX B TEXHUKE

4.2

ITocTOSIHHLBIN

3/7IeKTPUUeCKUN TOK.

Toxu B pas/MuHbIX
cpefiax

12

O/IeKTPUUECKU TOK. Y C/IOBUSI
CyIL|eCTBOBAHUS
3/71eKTPUUECKOr0 TOKa.
Ncrounrku Toka. Cua Toka.
ITocTosiHHBIM TOK.
Harnpsoxkenue. 3akoH Oma /st
yyacTKa Lienu. DJIeKTpUYecKoe
CONPOTUB/IEHUE. Y [leNIbHOe
COTIPOTHMBJ/IEHUE BellleCTBa.
ITocnenoBaresnbHOe,
rnapasienbHOe, CMeLIaHHOe
Coe/IiHeHNe NTPOBOJHUKOB.
PaboTa 3/1eKTpHUeCKOro TOKa.
3akoH [Ixoymnsa—J/leHna.
MOLLIHOCTB 3/1IeKTPUYECKOTO
TOKa. DJIeKTPOABIDKYILAsk CUla
Y BHyTPeHHee COMPOTHUB/IEHNE
HWCTOYHMKA TOKA. 3aKoH OMa
JIJIS1 TIOJTHOM (3aMKHYTOM)
37IeKTPUUECKOH 11eTu.
Kopotkoe 3ambikaHue.
DJIeEKTPOHHAs MPOBOJAUMOCTh
TBEPABIX MeTa/l/IOB.
3aBUCUMOCTb COTIPOTUB/IEHUS
MeTaJUIOB OT TeMIlepaTyphbl.
CBepXIpoBOIUMOCTb.
DJIeKTpUUeCcKuil TOK B
Bakyyme. CBOICTBa
3/71eKTPOHHBIX ITyUKOB.
[TonynpoBogHUKY.
CobcTBeHHas ¥ TIpUMecHast
MPOBOAUMOCTb
MOyTNpOBOgHUKOB. CBOMCTBa

IIpoBeneHue 5KCrieprMeHTa:
M3yueHWe CMeLIaHHOTO
CoeZIMHeHUsI Pe3UCTOPOB;
nsMmepenve J/IC UCTOUHMKA
TOKAa U ero BHYTPeHHero
COTIPOTHBJIEHUS]; HaO/TIOeHe
snekTpousa. OueHka
abCOMIOTHBIX U OTHOCUTEJIBHBIX
MOTpelIHOCTel U3MepeHui
(u3nuecKux BeJNUKH.
OO0mBsicHeHHEe TTPUHITUIIOB
JleficTBUS U yCJIOBUM
Ge30macHOTro MpUMeHeHHUst
amriepMeTpa, BOJIbTMETPa,
peocTtaTa, UCTOYHUKOB TOKa,
3/IeKTPOHArpeBaTe/bHbIX U
3/1eKTPOOCBETHUTE/TbHBIX
npruOOpPOB, TeEpMOMeETpa
COIPOTUBJIEHHUS], BAKYYMHOT'O
[M0fa, TEPMHCTOPOB U
(hoTopesncTopos,
TI0/TyTIPOBOJHUKOBBIX JUO/IOB,
rajJbBaHUKU. PertieHue
PacyéTHBIX 33Jau C SBHO
3a/laHHON (hU3UUeCcKon
MOJeJIbI0 C UCII0J/1b30BaHHeM
OCHOBHBIX 3aKOHOB 1 (OpMYyJI
TeMsl «IloCcTOSHHBIN
3/IeKTPUUeCKUN TOK».
PacriosHaBaHye (Qu3NuecKux
SIBJIEHUH B yueOHbBIX OTbITaX U
OKpY’KarolL{eil KU3HU:
3/1eKTpryYecKasi IPOBOJUMOCTb,




p—n-mepexopa.
ITonyrpoBogHUKOBbIE
MpUOOpPEI. DJIEKTPUUECKUHM TOK
B pacTBOpax M pacrijiaBax
3/1EKTPOJIUTOB.
DJIEKTPOJIATHYECKAS
Jucconuanus. S1eKTPOJIu3.
JneKTpUUeCcKUid TOK B rasax.
CamocTosiTeNbHbIN U
HeCcaMOCTOATe/IbHBIN pa3psf.
Monnus. [1na3ma.
TexHuueckue yCTpoiicTBa U
MpakTUuecKoe IpUMeHeHUe:
amMIiepMeTp, BOIbTMETP,
peocTar, UCTOUHUKU TOKa,
3/IeKTpOHarpeBare/ibHbIe
npuOOpHI,
3/1eKTPOOCBETUTE/IbHbIE
NprUOOPEI, TEPMOMETP
COTIPOTUB/IEHUS], BaKyyMHbIN
WO, TEPMUCTOPLI U
thoTope3sucTophl,
TOTYTIPOBOTHUKOBLIN AUO/,
rajbBaHUKa

TeTIJIOBOe, CBETOBOE,
XUMHUUecKoe, MarHUTHOE
nelicTBUS TOKA. AHaIU3
371eKTPUUECKUX SIBJIEHWUH U
TIPOL[ECCOB B 1[eMsiX
MOCTOSTHHOT'O TOKA C
WCI0JIb30BaHMEM 3aKOHOB:
3aK0H OMa, 3aKOHOMEepHOCTHU
0C/IeI0BaTe/IbHOTO U
rapasuieflbHOTO COeMHeHUs
[IPOBOJIHUKOB, 3aKO0H [IKOy/Isi-
Jlentia. OnmicaHye U3yueHHbIX
CBOWCTB Bell|eCTB U
3J1IeKTPUYECKHX SIBJIEHUH C
WCI0J/Tb30BaHueM (PU3NUeCcKux
BeJIMUUH: 3/IeKTPUYEeCKU
3apsf, CUla TOKa,
3/IeKTPUYECKOe HarpsDKeHHe,
3/1IeKTpUYeCcKoe
COTIPOTHBJIEHUE, Pa3HOCTh
norenruanos, DJC, pabora
TOKa, MOIIIHOCTb TOKa.
Ncnions3oBanve
HMH(OPMAaIMOHHBIX TeXHOJIOTHH
711 TIOUCKa,
CTPYKTYPHPOBAaHHUs,
WHTepIIpeTaruu u
ripefcraB/ieHust “HGOpMaLU
TIpU TIO/ITOTOBKE COOOITIeHHH 0
MpUMeHeHUH 3aKOHOB
TIOCTOSIHHOTO TOKA B TEXHUKe 1
TEXHOJIOTUSIX
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PesepBHoe Bpemsi 2

OBIIEE KOJIMYECTBO | 68

YACOB IIO

I[TPO'PAMME

11 KJ/IACC

Ne | HauvmeHoBaHue KosmuectBo | [IporpamMmHOe cofep>kaHue OCHOBHBIE BUJIbI

I/T1 | pa3fesioB U TeM YyacoB JesITe/TbHOCTH 00yUaroIXCs

yueOHOro TipeiMeTa

Pazgen 1. DnekTpoauHamMuKa

1.1 | MaruauTHOe 1oJe.
D/IeKTpOMarHuTHast
VHYKLIS

11

ITocTOsTHHBIE MAarHUThI.
MarHuToB. MarHuTHoe 1oJie.

[IpyuHIMn cynieprosuuyu
MAarHuTHBIX nosieil. JInHuu
MarHUTHOW MHAYKLVH.
KapTrHa nMHUI1 MarHUTHOMN
VIHZYKLIAY 11011 IIOCTOSTHHBIX
MarHuToB. MarHuTHoe rosie

JIMHUM WHAYKIJUX MAaI'HUTHOT' O

BsaumozeiicTBre TTOCTOSTHHBIX

BekTop MarHWTHOM UHAYKLWU.

TPOBOJHUKA C TOKOM. KapTuHa

IIposenenue

JKCIepUMeHTa:  u3yueHue
MarHUTHOTO TIO/II KaTYIIKH
C TOKOM;

HCceloBaHue JeNCTBHUS
MOCTOSTHHOT'O MarHuTa Ha
PaMKy C TOKOM,;
WCCIe[JOBaHMe SIBJIEHUST
371eKTPOMarHUTHOM
uHAYKOuK. OLeHKa
abCOJTIOTHBIX
OTHOCHUTEJTBHBIX
rorpelHocTel n3MepeHui




T0JIs IJIMHHOTO MPSIMOTO
MPOBO/JJHUKA U 3aMKHYTOI'O
KOJIbLIeBOT0 MPOBOJHUKA,
KaTyILIKHA C TOKOM. OTBIT
Opcrena. Bzaumogeiictue
MPOBOJHUKOB C TOKOM. Cuiia
Awmriepa, eé MogyJIb U
Haripas/ienye. Cua JlopeHia,
eé MOoJy/Ib U HallpaBJ/IeHHe.
[Br>KeHHe 3apspKeHHOU
YaCTULIbI B OIHOPOJHOM
MarHuTHOM Tiosie. PaboTa cusibl
Jlopenua. fIBnenue
3/IeKTPOMAarHUTHOW WHZYKLIVH.
[ToTok BekTOpa MarHUTHOM
VHZAYKLUWW. D/IeKTPOJBIKYILas
CWJIa UHOYKLWK. 3aKOH
3/71eKTPOMAarHUTHOW UHAYKLUA
®apagesi. Buxpesoe
3/IeKTpUYeCKoe TIoJe.
OneKTpOABWXKYILas Crja
WHAYKLWU B IPOBOJHUKE,
JBIDKYILIEMCS IOCTYNaTe/IbHO B
OJHOPOJHOM MarHWTHOM T0JIe.
ITpaBuno Jlenua.
NupykTUBHOCTD. fIB/IEHME
CaMOUH/YKLWH.
ONeKTpOABWXKYILAs Crjla
CaMOWHJYKLMH. JHeprus
MarHUTHOTO I10J1s1 KaTYLLIKH C
TOKOM. D/IeEKTPOMarHuTHOe
niosnie. TexHuueckue
YCTpOMCTBA U MpaKTUUecKoe
TpUMeHeHue: TIOCTOsSIHHbIe
MarHuThbl, 3/1eKTPOMarHuThbl,
37IeKTPO/IBUTaTe b,
YCKODUTEJIN 3J1eMeHTapHbIX
YacTHL], UHAYKLMOHHas 1eub

(hu3nuecKux BeIWUMH.
OObsICHEHNWE TTPUHLIUIIOB
JIeMICTBUS U yCJIOBUIA
0e301acHOro MPUMeHeHHs
TOCTOSTHHBIX MarHUTOB,
3/1eKTPOMarHUTOB,
3/1eKTPO/IBUTaTe s,
yCKOpUTesIel 3/1ieMeHTapHBIX
YacTHL], UHOYKIIMOHHON
reyy. PellieHue pacuéTHBIX
3a/ja4 Ha MpUMeHeHHe
thopmys Tembl «MarHuTHoOe
roJie. DyIeKTpOMarHUTHast
WHAYKLUS». Perenve
KaueCTBEHHBIX 3a7jau C
OTI0pOi1 Ha M3yUeHHbIe
3aKOHbI, 3aKOHOMEPHOCTH U
¢usnueckue sIB/IEHUS TEMBI
«MarsuTHoe 1osJie.
OJIeKTpOMarHuTHast
UHAYKLUs». OnpezeneHye
HarpaBJieHUs BeKTopa
WH/YKIMA MarHUTHOTO TIOJIS
TIPOBO/IHMKA C TOKOM, CHUJIbI
Awmriepa u cusbl JIopeHLa.
PacniozHaBaHMe pusnuecKux
SIBJIEHUH B yUeOHBIX OMbITax
Y OKpY’Karollel >KU3HU:
B3aUMO/eliCTBHe MarHUTOB,
3/1eKTPOMarHUTHast
WHAYKLUS, 1eliCTBUe
MarHUTHOTO T0Jisl Ha
TIPOBOJHUK C TOKOM H
JBYDKYLLMICA 3apsf. AHanu3
3/71eKTPOMAarHUTHBIX SIBJIeHUN
C UCII0J/Ib30BaHUEM 3aKOHA
3/1eKTPOMarHUTHOU
nHAyKOuM. Onvcanue
M3yUueHHBIX CBOMCTB BeILeCTB
Y 3/1eKTPOMarHUTHBIX
sIBJIEHU C UCTIONb30BaHUEM
(hr3MUecKrX BeMUUUH:
WHZYKLUS MarHUTHOTO TIOJIS,
cuna AmMmnepa, cuna
JlopeH11a, UHAYKTUBHOCTb
KaTYIIKH, SHEPTUst
371eKTPUUeCKOT0 U
MarHUTHOTO T0JIeN

Wroro no pasgeny
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Pasnen 2. KonebaHust ¥ BOJIHBI

2.1 | MexaHuueckue u
3JIEKTPOMAarHUTHbIE
KoyiebaHus

9

KonebaresnbHasi cuctema.
CB00OO0/HBIE MEXAaHUUECKIE
Kosiebanus. ["apMoHrUeckue
Kosiebanus. [Tepros, 4acToTa,
amruuTy1a u asa KoyiebaHu.
[py>XWHHBIN MasTHUK.
MareMaTU4YeCKUii MasTHUK.
YpaBHeHre rapMOHUYECKHX

WVccnenoBaHye apamMeTpoB
KoJiebaTe/IbHOM CUCTeMBI —
MepUo/ia, YaCTOThI,
aMIUTUTY/IbI U a3kl
KosiebaHui (TIPY>KUHHBINA
W/WIYM MaTeMaTHuyeCcKui
MasTHUK). Habmronenve
3aTyXarolMx Koie0aHuH.




Kosiebanmil. I1peBpartieHue
SHepruu Npyu rapMOHUYEeCKUX
Kosiebanusix. KonebarenbHebii
KOHTYp. CBOOO/IHBIE
3/IeKTPOMarHUTHBIE KojieOaHus
B U/iea/lbHOM KosiebaTeslbHOM
KOHType. AHaJIOTHSI MEXIY
MeXaHUYeCKUMH U
3/1eKTPOMarHUTHBIMA
KosiebanusiMu. Popmyiia
TomcoHa. 3aKOH COXpaHeHus
5Hepruu B ujleabHOM
KoJiebaTe/sIbHOM KOHTYPe.
[IpexcraBneHue 0 3aTyXarOL[UX
KosiebaHusIX. BbIHYK/IeHHbIe
MexaHuueckue KonebaHusl.
Pe3onaHc. BeIHYX|eHHBIe
3/1eKTPOMarHuTHbIE
Kosiebanus. [TepeMeHHbIN TOK.
CuHyCcouaMbHBIN
repeMeHHbIH TOK. MOIHOCTb
NepeMeHHOr0 TOKa.
AMIIUTYyAHOe U flelicTBYOLIee
3HaueHue CUJIbI TOKAa U
HarnpspkeHust. Tpancdopmarop.
IIpousBoacTBO, repesaya u
norpebsieHNe 3/1eKTPUIeCKON
SHepruu. JKOJIoTUuYecKre
PUCKH MPU NIPOU3BOJCTBE
3/1eKTpo3Heprun. Kynstypa
WCII0/T30BaHuUs
3/1eKTPOSHEPIUU B
TIOBCeIHEBHOM JKH3HMU.
TexHMUECKHWe YCTPOUCTBA U
MIPaKTUUeCKoe TIpUMeHeHHe:
371eKTPUUeCKUii 3BOHOK,
reHepaTop NepeMeHHOr0 TOKa,
JIMHWY 371eKTporiepesiad

WccnenoBanue CBOMCTB
BBIHY>KIEHHBIX KOJIe0aHUH.
Habmonenne pe3oHaHca.
[TpoBezeHMe 3KCIIeprMeHTa:
HCC/ieJoBaHUe 3aBUCUMOCTH
repuoja MasbIx KonebaHui
rpy3a Ha HUTH OT JIJTUHBI
HUTU U MacChl rpy3a;
HccrieJoBaHue IePeEMEHHOTO
TOKa B I|eI1 U3
T0C/Iel0BaTe/TbHO
COeJMHEHHBIX
KOH/IeHCaTopa, KaTyIIKA U
pe3ucropa. OueHka
abCOJTIOTHBIX U
OTHOCHTEJTbHBIX
ToTpelrHocTeli u3MepeHui
(hU3MUeCKUX BeTUUMH.
OO6mbsicHeHHe TIPUHIIUIIOB
JIleMICTBUS U yCJIOBUA
0e30macHOro IPUMEHEeHHUS
3/1IeKTPAYECKOTO 3BOHKA,
reHeparopa repeMeHHOr0
TOKa, IMHUH
anekTporepeau. Perenue
PaCUETHBIX 3a/iau C IBHO
3a/laHHON (hH3NUeCcKon
MO/IENTBIO C UCTIO/Tb30BaHUEM
OCHOBHBIX 3aKOHOB U
(hopMy1, OTTHCHIBAOIIUX
MeXaHUJYeCKue U
3/1IeKTPOMarHuTHLIE
Kosiebanus. OnucaHue
MeXaHUUECKUX U
3/1eKTPOMarHATHBIX
KostebaHuii ¢
WCITO/Tb30BaHHEM
(r3MUeCKUX BeJTMUKH:
MepuoJ ¥ 4acToTa
KoJIebaHuH, aMITIUTy/ja U
(haza kKonebanui, 3apsas U
CWia TOKa B TADMOHWYECKUX
3/IEKTPOMArHUTHBIX
Kosiebanusx. Perienue
KayeCTBEHHBIX 3a/1a4 C
OTI0pOi1 Ha M3yUeHHbIe
3aKOHbI, 3aKOHOMEPHOCTH,
OTUCKIBAIOITIVE
MeXaHUJYeCcKue U
3/IeKTPOMarHUTHbIE
Kosiebanus. PaboTa B
rpyTinax MpH MJIaHUPOBaHWH,
MIPOBEIeHUHN U
UHTEpPIpeTaly pe3yibTaToB
OTIBITOB, W aHA/TH3e
JIOTIO/THUTETbHBIX
HCTOYHHKOB UH(OPMALUH T10
TeMe




2.2

MexaHuueckue U
3/1eKTPOMAarHuTHbIE
BOJIHBI

MexaHuuecKre BO/HbI,
YCJIOBUS pacipoOCTpaHeHUs.
[Tepuog. CkopocTb
pacripocTpaHeHust U JjiiHa
BO/HEI. [TornepeuHsle 1
MIPOZIO/IbHEIE BOJTHBI.
Nurepdepenuys u audpaxiyst
MeXaHHYeCKUX BOJH. 3BYK.
CkopocTh 3ByKa. I'poMKOCTB
3ByKa. BeicoTa ToHa. TemMOp
3ByKa. J/IeKTPOMarHuTHbIe
BOJIHBI. Y CJIOBUS U3/TyUeHUsT
3/1eKTPOMAarHUTHBIX BOJIH.
Bszanmnas opueHTalys
BekTOpOB E, B, v B
3/1eKTPOMarHUTHOU BOJTHE.
CBoiiCTBa 371eKTPOMarHUTHBIX
BOJIH: OTPa’KeHue,
ripejioMJIeHHe, TI0JIsIpU3aLiys,
Iudpaxiys, uHTepdepeHLus.
CKOpOCTb 3/1eKTPOMarHUTHBIX
BosH. [lIkana
3/1eKTPOMAarHUTHBIX BOJIH.
IIpumenenue
3/7IeKTPOMAarHUTHBIX BOJIH B
TeXHUKe U ObITY. [IpUHIHAIILI
PaioCBsI3U U TelleBU/IeHUsI.
Pagnonokanms.
DJIeKTPOMarHUTHOe
3arpsi3HeHHe OKpY Karolein
cpepbl. Texuuueckue
YCTPOMCTBA U MpaKTUUecKoe
NpUMeHeHHe: My3bIKa/lbHbIe
WHCTPYMEHTHI, y/IbTPa3ByKOBast
[IMarHOCTHKA B TEXHUKE U
MeJULIMHe, pajap,
paJvoTIpUEMHUK, TeJeBU30D,
aHTeHHa, TesedoH, CBU-meun

N3yueHre 0Opa30BaHUs U
pacrnpocTpaHeHust
TIOTIePeYHBIX U TIPO/OJIBHBIX
BosiH. Habmomenve
OTpakeHHsI U TIPeIOMJIeHHS],
UHTepQepeHLuH U
IU(pakL1 MeXaHUYeCKUx
Bo/iH. HabmroieHue cBsisu
IPOMKOCTH 3BYKa Y BBICOTHI
TOHA C aMIUVTUTYJ0U U
YaCTOTOH Ko/IebaHuH,
3BYKOBOI'O pe30HaHCa.
WccnenoBanue CBONCTB
3/1eKTPOMarHUTHBIX BOJIH:
OTpakeHUe, IIpeIoM/IeHNe,
noJisipu3anyst, AU pakLus,
uHTepdepenLus. Vzyuenne
YCJIOBUM U3/TyueHUst
3/1IeKTPOMAarHUTHBIX BOJTH,
B3alMHOM OpHeHTaluH
BekTOpOB E, B, v B
3/1eKTPOMarHUTHOM BOJIHE.
N3yuenue npumeHeHus
3/1eKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITY.
OO6bsiCHeHMe TIPUHLUIIOB
JIeMICTBUS U yCJIOBUI
6e30mMacHOr0 IPUMEHEHHUS
MY3bIKa/IbHBIX
WHCTPYMEHTOB,
YAbTPa3ByKOBOM
[MarHOCTHKY B TeXHUKE U
Me/IMLVHe, pajapa,
paZvoNIpruéMHIKa,
Te/leBU30pa, AHTEHHBI,
tenedona, CBU-neun.
Pewenuve pacyéTHbIX U
KayeCTBEHHBIX 3a/jau C
OIOpOM Ha U3y4eHHbIe
3aKOHBI U 3aKOHOMEPHOCTH,
OTHChIBAIOLIIVE
pacrnpocTpaHeHue
MeXaHUUeCKUX U
3/1eKTPOMAarHUTHBIX BOJH.
WNcnone3oBanue
UH(OPMALIMOHHBIX
TEeXHOJIOTUM J1s TIONCKa,
CTPYKTYpHPOBaHUs,
WHTepIpeTaLuy 1
Tnpe/icTaB/1eHus HHGOpMaLUU
TP TTO/JITOTOBKE COOOIIIeHHH
00 MCII0/Tb30BaHNN
3/1eKTPOMarHUTHBIX BOJIH B
TexXHUKe. YyacTue B
JHMCKyCCHU 00
3/1IeKTPOMarHATHOM
3arpsi3HeHUU OKPY Karormei
cpenpl. Pabora B rpymmax




TIpU TIJTAHMPOBaHUH,
TpOBeZIeHNH U
VIHTepIpeTaluy pe3yibTaToB
OTIBITOB U aHau3e
JIOTIOJTHUTEe TbHBIX
HMCTOYHUKOB UH(OPMALUH 110
TeMe
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Ornrtuka

10

I'eomeTpuueckas OonTUKa.
[IpsamonuHeliHoe
pacrpocTpaHeHUe CBeTa B
OJHOpOJHOM cpefie. JIyu cBeTa.
ToyeyHbI HCTOUHUK CBeTa.
OTpakeHure cBeTa. 3aKOHBI
oTpakeHus ceeta. IlocTpoeHue
1300pakeHUH B TJIOCKOM
3epkaie. [Ipenomienve cBerta.
3aKOHBI Mpe/IOMJ/IeHHS CBeTa.
ABCOMOTHBIN MOKa3aTeb
nipesiomenus. ITomHoe
BHYTpeHHee OTpaKeHHe.
[IpenenbHBINM YroJ1 TOJHOTO
BHYTPEHHEro OTpaKeHHsl.
Hucnepcus ceeta. C0XKHBIN
cocras besoro cBeTta. IIBeT.
Cobupatorye u
pacceuBarolye 1UH3bl. TOHKas
ymH3a. PoKyCcHoe paccTosiHUe
Y ONTUYeCcKasi Chjla TOHKOU
/H3bl. [TocTpoeHre
n300pakeHni B COOMparoIux
Y pacCcenBaroIUX JUH3axX.
dopmya TOHKOM JIUH3HI.
YBenuueHue, 1aBaeMoe
suH30M. [1penenbl
NIPUMEHUMOCTH
reoMeTpPUYeCKOU ONTUKU.
BosiHoBast onTHKa.
VHTepdepeHLus cBeTa.
KorepeHTHbIe UCTOUHUKM.
YcoBust HabMIOAEHHS
MaKCUMyMOB U MUHMMYMOB B
VHTep(depeHLIMOHHOM KapTHHE
OT ABYX CHH(a3HBIX
KOrepeHTHbIX UCTOUYHUKOB.
Hudpakiiys cBerta.
IudpakirionHas peméTka.
YcnoBue HabmoaeHyst
IJIaBHBIX MaKCHMYMOB IIpU
najieHud MOHOXPOMaTUUeCKOro
cBeTa Ha AU(PaKIMOHHYIO
pewétky ITossipusanus csera.
TexHUYecKue yCTPONCTBA U
MPaKkTUUeCcKoe TpUMeHeHHe:
OUKH, /TyTa, (hoToarmapar,
TIPOEKLIMOHHBIN arinapar,
MUKPOCKOII, TeJ1eCKoTl,
BOJIOKOHHas1 OIITHKA,
IrdpakKIMOHHAs PelIéTKa,

W3yueHue siBieHUs TIOJTHOTO
BHYTPEHHero OTpakeHus,
ero NMpUMeHeHUs B
cBeTOBOJe. M3yuenue
Mo/iesieili MUKPOCKOTIa,
Teneckorna. [lomyueHue
CIeKTpa C MOMOILBI0 TIPU3MBI
U 11paK{MOHHOMN peléTKU.
V3mepeHnue nokasaresst
TIpesioMJIeHHsT CTeK/a.
NccnenoBanue CBOMCTB
n300paXkeHUH B TMH3aX.
OO6mBsicHeHHe TIPYHLIUTIOB
JIeNICTBUS U yCJIOBUI
0e30mMacHOr0 IPUMEHEHHUS
OUKOB, JIyTibl, (hoTOAMNNIapara,
MIPOEKLIMOHHOTO arrapara,
MHKPOCKOIIa, Te/1ecKora,
BOJIOKOHHOM OITTHKH,

I PaKLMOHHON PelléTKH,
nonsiponza. Pemmenue
pacuéTHBIX 3a/jau C IBHO
3a/laHHOM (hr3nuecKoi
MO/JIe/IBIO C UCTIO/Ib30BaHUeM
OCHOBHBIX 3aKOHOB U
thopmMys1 reomeTprUUecKoit
ornrtuku. [TocTpoenue u
orvicaHue n300paKeHws],
C03/jaBaeMoro IVIOCKUM
3epKaJioM, TOHKOM JTMH301A.
PaccmoTpenue npefienioB
MPUMEHUMOCTH
reoMeTpPUYeCKOU ONTHKU.
Pacrio3naBanve Gu3nuecKux
SIBJIEHUU B OIbITaX U
OKpY>Karoll[el )KU3HU:
TIPSIMO/TMHENHOe
pacrpocTpaHeHHe CBeTa,
OTpakeHUe, NIpejioMJIeHHe,
uHTepQepeHLus, JUPPaKIVS
U TI0J/ISIpU3aLys CBeTa,
Jucrepcus cseta. VisyueHue
ycroBUi Hab/OjeHnst
MaKCMMyMOB 1 MUHUMYMOB
B UHTep(depeHIIMOHHON
KapTHHe OT JBYX CHH(a3HbIX
KOTePeHTHBIX UCTOUHUKOB.
YcnoBue Hab/OIeHNS
IJIaBHBIX MAaKCUMYMOB TIpH
NEN(: 1217
MOHOXPOMAaTHUeCcKoro cBeTa




TOJISIPOM,

Ha IU(PaKI[MOHHYIO
peléTky. AHanus
OTITUUECKUX SIBJIEHUH C
VICTI0/Ib30BaHKeM 3aKOHOB:
3aKOH TIPSIMOJIMHEHHOT0
pacIpocTpaHeHus CBeTa,
3aKOHBI OTPa’KeHUS CBETA,
3aKOHBI [1PeJIOM/IeHUsI CBeTa.
OmucaHue ONTUYeCKUX
sIBJIEHUH C UCII0/Ib30BaHUEM
(hr3UecKrX BeMWYUH:
(hoKyCcHOe pacCcTosiHUe U
OITHUeCKast CUJIa JIMH3bI

Wroro no pasgeny
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Pazpen 3. OCHOBEI ClielIMaIbHOM TeOPUM OTHOCUTENLHOCTH (fanee — CTO)

3.1 | OcHoBEI crienaabHON | 4 I'paHuLIbI NPUMEHUMOCTH PerieHue KaueCcTBeHHBIX
Teopuu KJ/IaCCUUeCKOW MeXaHUKHU. 3a/jau C OTOpoi Ha
OTHOCHUTE/IbHOCTU [MocTynaTel crieuanbHOM n3ydeHHele nocrynatel CTO.

TeOpPUH OTHOCUTE/IbHOCTH: Ncnonb3oBanue
VHBapUaHTHOCTb MOZYJIs MH(OPMaLMOHHBIX

CKOPOCTHU CBeTa B BaKyyMe, TeXHOOTUM /15 TIOUCKa,
TIPUHLIUATT OTHOCUTETbHOCTU CTPYKTYPHUPOBAHUS,
OuHInTetHa. OTHOCHUTENBHOCTD | UHTEPIIpeTaluu U
OJITHOBPEMEHHOCTH. Tipe/iCTaB/ieHust HHPOpMaLu
3amMe/jieHHe BpeMeHU U TIPY TIOAATOTOBKe COOOIIIeHMI
COKpallleHue AJIMHbL. JHeprusi | O rpaHULjaX IPUMEHUMOCTH
Y UMIY/bC PeJIATUBUCTCKON KJIAaCCUUeCKOW MeXaHUKH U
vactulpl. CBA3b Macchl C ocHoBax CTO

SHeprueil ¥ UMITyJIbCOM

PeIATUBHUCTCKON YaCTHUL[bI.

DHeprus Mokost

Utoro no pasgeny 4

Pasnien 4. KBanroBasi gusuka

4.1 | DyieMeHTBI KBaHTOBOU | 6 ®otonbl. Popmysna [TaHKa Habmogenue dhotosddekra

OIITUKN

CB$131 5Hepruu (OTOHA C ero
YaCTOTOW. DHepPrusi U UMITYJ/IbC
torona. OTKpBITHE U
rccnenoBanue hoto3addexra.
Omneitel A.I'. CTonerosa.
3akoHbl hoToaddexTa.
YpaBHeHue DUHIIITeHA /151
tdhoTosddekra. «KpacHas
rpanuria» doro3ddexra.
Hasnenue ceeta. OnbiThl I1.H.
JlebegeBa. XuMHUUeCKoe
JlelicTBUe CcBeTa. TexHUueckue
YCTPOUCTBA U MpaKTUUYeCcKoe
nprMeHeHue: OTO3/IeMEeHT,
(hoTomaTuMK, CoTHeuHast
Oarapesi, CBETO/[UO]

Ha yCTaHOBKE C LIUHKOBOU
ractuHo. MccemoBanue
3aKOHOB BHELLIHETO
thoroaddekrta. O6BsICHEHHE
OCHOBHBIX TTPUHIIUTIOB
JIeNCTBUS TEXHUUECKUX
YCTPOMCTB, TaKWX Kak:
(hoTos1eMEHT, HOTOAATUMK,
conHeyHasi baTapes,
CBETOAMOJ; U YC/IOBUM UX
0e30macHOro MpUMeHeHUs B
MPaKTUUeCKOW >KH3HU.
Pemienne pacuéTHbIX 3a7a4 C
SIBHO 3aZIaHHOM (pr3ruecKou
MOJIe/IBIO C UCTI0/Ib30BaHUEM
OCHOBHBIX 3aKOHOB U
(opmyJ1 KBaHTOBOM OITTHKMU.
PelieHne KaueCTBEHHBIX
3a/1au C OTMOpOU Ha
M3yueHHble 3aKOHbI,
3aKOHOMEPHOCTHU KBaHTOBOU
onTUKH. Pacrio3HaBaHue
(bU3NUECKUX SB/IEHUM B
yueOHBIX OMbITaX:




(hoTo3/IEKTPHUECKII

3¢ dekT, cBeTOBOE
naeyieHue. OrnvicaHye
M3yUeHHbIX KBAHTOBBIX
SIBJIEHUM U TIPOLIECCOB C
UCII0/Tb30BaHHEM
(hr3nUecKrX BeMWYUH:
CKOpOCTh
3/1IeKTPOMArHUTHBIX BOJIH,
JJTHA BOJIHBI M YaCcTOTa
CBeTa, SHeprusi ¥ UMMYJIbC
(oToHa

4.2 | CtpoeHune aTomMa Mogens atoma TomMCOHa. N3yyenune mozmenu onbita
OnbiTe! Pe3epdoppa mo Pesepdopga. ITpoenexrie
pacCesiHUIO O-4aCTHL. 3KCIIepUMeHTa 110
[1nanetapHas MoJienb aToMa. HaOJTIOIeHHIO TUHEeHYaToro
IToctynate! bopa. M3nyuenue u | criekrpa. OLjeHka
riorsioiieHre ¢oTOHOB TIPU abCOJTIOTHBIX
repexojie aToMa C OJHOTO OTHOCHUTEJTBHBIX
YPOBHSI S5HEpPryUy Ha Jpyrou. TMOTpellHOCTeN n3MepeHUi
Bupabl cnektpoB. CriekTp (hu3NUecKUX BeWUYH.
YPOBHe 5Hepruu aToMa N3yuenve mogenu atoma:
BoZiopozia. BomHOBRBIe cBoMicTBa | ToMcoHa, ryiaHeTapHOU
yactull. BosHe! fie Bpoiins. MOJie/Id aToMa, MOJie/Ix
KopryckynsspHOBO/THOBOM aTtoma bopa. M3yuenue
IOyanusM. CrioHTaHHOe U CTIeKTpa YPOBHeM SHepruu
BBIHY)K/IEHHO€ U3/Ty4YeHue. aroma BOJOpoZa.
TexHUYecKue yCTPONCTBa U OO6mBsicHeHHWe TIPYHLIUTIOB
MpaKTUUeCKoe MpUMeHeHue: JIleMICTBUS U yCJIOBUU
CIIeKTpa/IbHbIN aHaIu3 0e30macHOro IPUMeHEeHUST
(criekTpockor), nasep, CTIeKTPOCKOTIIa, J1a3epa,
KBAHTOBBIN KOMIIBbIOTED KBaHTOBOI'0 KOMITbIOTEPA.

Peluienne KkaueCTBeHHBIX
3a/jau C OTOpoii Ha
V3y4yeHHbIe 3aKOHBI,
3aKOHOMEPHOCTHU U
(busnyeckue siBJIeHUS 110
TeMe «CTpoeHUe aToma».
PacriosHaBaHve pu3nyeckux
sIBJIEHU! B y4eOHbIX
OMbITax: BO3HUKHOBEHUE
JIMHeyaToro crieKTpa
U3/ly4eHUs. AHaIU3
KBaHTOBBIX POLIECCOB U
SIBJIEHUM C UCTIONTh30BaHUEM
rocrysnaTtos bopa

4.3 | ATOMHOe g7po OKCIePUMEHTHI, N3ydeHue 3KCriepruMeHTOB,

[TOKa3bIBaIOIIIe CJIOKHOCTD
cTtpoeHus sapa. OTKpbITHE
PaZii0aKTUBHOCTH. OTBITHI
Pesepdoppa 1o orpegesnieHnto
coCTaBa PaJu0aKTHBHOTO
u3nyuenus. CBOMCTBa anbda-,
6eTa-, raMMa-U3/TyueHusl.
BiusiHue paiioaKTUBHOCTH Ha
JKUBbIe OpraHu3mbl. OTKPBITHE
MPOTOHA U HEUTPOHa.
Hyk/ioHHast Mojesnb szipa

[TOKA3bIBAIOIIUX C/IOKHOCTh
CTPOeHHst aTOMHOT0 s/pa.
WccnenoBanre Tpekos
yacTul] (10 TOTOBBIM
tdhoTorpadusm). N3yueHuve
SI€PHBIX CUJI, SiAePHBIX
peakLUii CUHTe3a U pacraja,
TepPMOsI[IepHOT0 CUHTe3a.
N3yueHue HYKJIOHHOM
Mogienu sipa Ieiizenbepra-
WBanenko. O0bsicHeHNe




Teit3enOepra-VBaHeHKO. 3apsif
saapa. MaccoBoe uucIio sifipa.
N3oromnkl. Anbba-pacraz,.
OJIeKTPOHHBIN U TIO3UTPOHHBIM
OeTa-pacriaz,
IN'ammausnyueHuve. 3aKOH
paJMoakTUBHOrO pacrasja.
OHeprusi CBsI3U HYyKJIOHOB B
sape. SlpepHbie cunbl. Tedekt
Macch! sjpa. AnepHsle
peakLuu. [lesieHue ¥ CUHTe3
siiep. SaepHbIit peakTop.
TepMosiiepHbII CHHTE3.
[Tpo6sieMbI ¥ I1epCTIeKTUBEI
s/1ePHOI SHePreTUKH.
OKOJIOTUYEeCKHe aCIeKThbl
silepHOM SHepreTHKy.
OrneMeHTapHble YaCTULIbL.
OTKpBITHE [T03UTPOHA.
MeTojpb! Hab/r0AeH s 1
perucTpaLyu 3/eMeHTapHbIX
yactull. yHjaMeHTa/lbHble
B3anMogelicTBusi. EnuHCTBO
(r31ueCcKol KapTUHBI MUpa.
TexHUYeCcKHe yCTPOKCTBA U
NIpaKkTHUUecKoe [puMeHeHHUe:
[,03UMeTp, KaMepa BubcoHa,
s/lePHBIM peakTop, aTOMHast
6omba

YCTPOMCTBa ¥ IPUMEHEeHUsI
[,03UMeTpa, KaMephl
Bunbcona, siiepHOro
peakTopa, aTOMHOM OOMOBI.
Petiennie 3aziau ¢ oropow Ha
TMO/TyYeHHbIe 3HaHUs, B T.U. O
3apsi/ie 1 MacCOBOM UMCJ/e
anpa. Pacnio3HaBanue
(hu3nUecKrx SIBJIEHUH B
y4eOHBIX OTbITaX U B
OKpY)Karoll|el >KU3HU:
ecTeCTBeHHasi U
HCKYCCTBEHHasI
PaJli0aKTUBHOCTb.
OmmcaHre KBaHTOBBIX
SIBJIEHUU U TIPOLIECCOB C
UCII0/Ib30BaHHEM
(hr3nUecKrX BeUYMH:
Mepuo/, MoJypacrasja,
SHeprusi CBSI3U aTOMHbIX
siziep, AedekT Macchl spa.
AHanu3 TpoLeccoB u
sIBJIEHUH C UCII0/Ib30BaHUEM
3aKOHOB M TIOCTYJ/IaTOB:
3aKOH COXpaHeHHs!
3/1IeKTPAYECKOTO 3apsizia,
3aKOH COXpaHeHust
MacCOBOT'0 UMC/Ia,
rioctynatel bopa, 3aKkoH
pajvoakTUBHOIO pacrasja.
Yuactue B paboTe Kpyrioro
crona «PyHaMeHTa/lbHbIe
B3auMogeiicTBusl. EnuHCTBO
(hr3nuecKOMKapTUHBI MUPay.
WNcnonb3oBanue
UH(OPMALIMOHHBIX
TEeXHOJIOTUM J/IsI TIONCKa,
CTPYKTYpHPOBaHUs,
WHTEepIpeTaLuy 1
Tnpe/icTaB/1eHus1 HHGOpMaLUU
TIPY TIOATOTOBKe COOOIIeHMI
0 TIPUMEHeHUH 3aKOHOB
KBaHTOBOU (hM3UKU B
TeXHUKEe M TeXHOJIOTUSX,
9KOJIOTMYECKHX acIeKTax
SIIEPHOM SHEPreTUKU

Wroro no pasgeny
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Pa3pesn 5. DyieMeHTBI aCTPOHO

MUH U acTpo(U3UKU

5.1 | DneMeHTBI
aCTPOHOMUU U
acTpor3vKu

7

OTaribl pa3BUTUSI aCTPOHOMUU.
ITpuknagHoe u
MHPOBO33pEHYECKOe 3HaueHue
actpoHomuu. Bup 3Bé3qHO0rO
Heba. Co3Be3aus, ApKHe
3BE3/Ibl, TIJIaHETHI, UX BUJUMOE
JaBrkeHre. ComHeuHast
cucteMa. CosHile. CoHeuHast
AKTUBHOCTb. ICTOUHMK
sHepruu CoJsiHLIA U 3BE3[.

IToaroroeka coobiienuii 06
JTanax pa3BUTHSA
aCTPOHOMHUH, O MPUKJIaJHOM
1 MUPOBO33DeHYeCKOM
3HaueHWH aCTPOHOMUH, O
MeTo/lax Moy4YeHus
Hay4HbIX aCTPOHOMMUECKUX
3HAHWU, OTKPLITHSX B
COBpeMEHHOM aCTPOHOMMH.
N3yueHue cOBpeMeHHBIX




3BE3/1bl, UX OCHOBHbIE
XapaKTepUCTUKU. [Juarpamma
«CIeKTpasbHBIN KJlacc —
CBETUMOCTb». 3B&3/IbI IJIaBHOU
MOC/IeJ0BaTeIbHOCTHU.
3aBUCUMOCTh «Macca —
CBETUMOCTb» /151 3BE3]]
IJIaBHOM T0C/Ie/J0OBaTeIbHOCTH.
BayTtpennee crpoenue 38837,
CoBpeMeHHbIe [pe/iCTaBlIeHNs
0 MIPOMCXOXKAEHUU U SBOJTIOLIUHN
CoJsHua ¥ 3B837. JTarlbl )KU3HA
3B€37. Mneunblii [TyTh — Hara
lNanaktuka. ITosnoxeHve u
aBwxeHue CoJsHLA B
lNanakTyke. TUMBI raJlakTUK.
PapyioranakTvku U KBa3aphl.
UépHble AbIPHI B sijpax
rajlakTuk. Bcenennas.
Pacimpenue BceneHHON.
3akoH Xab6sa. Pa36beraHue
rasakTuk. Teopust bosbiioro
B3phbIBa. PemukToBOe
u3nyueHre, MacirabHast
CcTpyKTypa BceneHHoM.
MertaranakTtuka. HepeléHHble
1ipo06JIeMbI aCTPOHOMUU

TMpe/iCTaB/I€HUN O
TIPOUCXOXK/EHUU U
sBositoLiu CoJTHIIA U 3BE3[.
N3yueHue TUNOB ranakTHK,
pajivoranakTvK U KBa3apoB.
N3yuenue fABrKeHUs
HeOeCHBIX TeJl, SBOJTFOLIUN
3BE37 1 BceneHHOM,
TMPOL[ECCOB, MPOUCXOJAINX B
3BE371aX, B 3BE3HbIX
cucTemax, B
MeXXranakTUuecKou cpefie,
MaciTabHON CTPYKTYPbI
Bcenennoii. O0bsicHeHMe
pacivipeHusi BceneHHoM Ha
OCHOBe 3aKoHa Xa007a.
IToAroTOBKA K 00CY>KIEHHIO
HEpEIIeHHbIX TTPob/ieM
actpoHomuu. [IpoBeseHue
HaO/IF0IeHUiH
HEeBOOPYKEHHBIM IJ1a30M C
WCTI0/b30BaHUeM
KOMIIBIOTEPHBIX
TIPWIOKEHUM Jjist
oripeiesieHusl TT0JI0KeHUsT
HeOeCHBIX 0OBLEKTOB Ha
KOHKPETHYIO JaTy:
OCHOBHBIE CO3Be3/us
CeBepHoro nosaymapus v
sapkue 3B831bl1. [IpoBegeHre
Ha0JII0JeHUH B Te1eCKOI
JIyHbl, I1a”eT, MieuHoro
ITyTn. Yuactue B AUCKyCCUU
0 HepeIllleHHbIX MpobyiemMax
aCTPOHOMHU

Wtoro no pasgeny
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Paznen 6. Obo6Iarolee MOBTOPEHUE

6.1

O6o6matoriee
TIOBTOPEHHUe

4

O60011IeH1Ee U CUCTEMAaTH3aIUs
coJiep>KaHusl pasziesioB Kypca
«MexaHuka», «MosekyspHas
(hur3MKa U TepMOIMHAMUKA»,
«DNeKTpPoJHaMHKa»,
«KoebaHus ¥ BOJIHED»,
«OCHOBEHI crielianbHON Teopun
OTHOCHUTE/IEHOCTIY,
«KBaHToBas ¢usuka»,
«3D7eMeHTbl aCTPOHOMUHU U
actpodusuku». Posb dhuszuku
Y aCTPOHOMMH B
SKOHOMMYECKOM,
TeXHOJIOTUYECKOH,
COL[MAJILHOM 1 3TUUECKOU
cthepax eAaTeTbHOCTU
yesioBeKa, pojib U MeCTO
(hM3MKY ¥ aCTPOHOMUHU B
COBpeMEeHHO! Hay4YHOI
KapTHHe MUpa, 3HaueHre
orucareybHO
CUCTEMaTH3UPYIOLIEeH,

YuacTtre B IUCKYCCUH O
poJii (bM3UKY M aCTPOHOMUHU
B Pa3/MUHBIX cdepax
JesITelTbHOCTH UesioBeKa.
IToAroToBKa COOOIIeHHH 0
MecTe (hr3UUecKoi KapTHHBI
MUpa B PSITy COBPEMEHHBIX
Tipe/iCTaB/le€HUM O NIPUpPOJe.
BrimosiHeHve yueOHbBIX
3a/IaHUM,
JIEMOHCTPUPYIOIIIX
OCBOEHHMe OCHOBHBIX
TIOHATHUH, PU3NUECKUX
BeJIMYMH U 3aKOHOB Kypca
¢u3uku 10-11 xmaccoB




00BSICHUTENTEHOM U
MPOrHOCTUUECKON (PyHKLMI
(hv3uUeCcKoi TeOpUH, POJIb
(hr3ruecKol TeoOpuu B
(opmupoBaHUr
Trpe/iCTaB/IeHuI 0
(hr3ruecKoi KapTUHE MUPA,
MecTo pH3NUeCKON KapTUHBI
Mupa B obiieM psagy
COBpEMEHHBIX eCTeCTBEHHO-
Hay4HbIX

Tipe/icTaB/IeHUH 0 MPUPOJie

Utoro no pasgeny 4
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Pe3epBHoe Bpemst

OBLIEE KOJIMYECTBO 68
YACOB IIO [TPOT'PAMME

II1®POBBIE OBPA30OBATEJ/IBHBIE PECYPChI 1 PECYPCBHI CETU
MHTEPHET
Yuu.py https://uchi.ru/
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