116. ®epepanbHasa paboyas nporpamma no ydye6Homy npegmety "®dusuka”
(yrmnyGneHHbIN yPOBEHb).

116.1. ®enepanbHas paboyas mporpaMmma 1o yaeoHomy npeamery "dusuka (yrioyOneHHbBIN
YPOBEHB) (J1ajiee COOTBETCTBEHHO - IIporpamma 1o (usuke, Gru3nKa) BKIOYAET MOSICHUTEIBHYIO
3aMKCKy, COJEpKaHue 00yUICHS, ITIAaHUPYEMbIe PE3yIbTaThl OCBOSHUS MPOTPaMMBI IO (pHU3HUKE.

116.2. [TosicHuTeNbHAS 3aITMCKA OTpaXKaeT OOIIKE 1SN U 3a7a9i (PU3UKHU, XapaKTEPUCTUKY
MICUXOJIOTHYECKHUX MPEINOCHUIOK K €€ U3YUCHUI0 00YJArOIIMMHUCS, MECTO B CTPYKTYpe Y4eOHOTO
IIaHa, a TAKXKE MOJIXO0/IbI K OTOOPY COJIEpKaHus, K ONPEACICHUIO TUIAHUPYEMBIX PE3yIbTaTOB.

116.3. Copepxanue 0oOy4YeHHMsS PpaCKpbIBaeT COJAEp)KaTeNbHbIC JIMHHUU, KOTOpBIC
HpeAaratoTcsl Uil 00s3aTeIbHOTO M3YYeHHs B KaKIOM Kilacce Ha YPOBHE CPEIHEro OOILIero
o0Opa3oBaHus.

116.4. Ilnanupyemble pe3yabTaTbl OCBOCHHS NPOTPaMMbI IO (U3UKE BKIIOYAIOT
JUYHOCTHBIC, METAlPEIMETHBIC PE3YJIbTAaThl 32 BECh NMEPHOJ OOYYCHHUS HAa yYPOBHE CPEIHETO
o0miero oOpa3oBaHMs, a TaKKE IMPEIMETHBIC JIOCTHKCHHS OOYYarOIIETroCs 3a KaKIbld T[T
00y4eHwUsI.

116.5. NossicHUTenbLHaaA 3anucka.

116.5.1. Ilporpamma no ¢u3uke Ha ypoBHE CpeHEro ooiiero oopazoBanus pazpaboTana Ha
OCHOBE IIOJIOXKEHUH M TpeOOBaHUM K pe3ysbTaTaM OCBOECHHS OCHOBHOW 00pa3oBaTEbHOMN
nporpammel, mpenctaBieHHbix B PI'OC COO, a Takxke ¢ ydetoM (enepaibHoil paboueit
nporpaMMbl BociuTaHuss u KoHmenuuu mnpemnomaBanusi ydeOHoro mnpeamera "Ousuka' B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii denepanuu, peamu3ylOIIMX OCHOBHbBIE
00pa3oBaTeIbHbIE IPOTrPAMMBI.

116.5.2. Tlporpamma mo ¢usuke ompenenser o0sf3aTeNbHOE IMPEIMETHOE COAEp)KaHue,
YCTAaHABJIMBAET PEKOMEHYEMYIO IIOCIIE0BATEIEHOCTh M3YUEHHS] TEM W pPa3lesioB y4eOHOTro
IpeMeTa ¢ y4eTOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH Y4eOHOTr o Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH oOyuaromuxcs. [Iporpamma o ¢pusnke n1aet npeacTaBieHue o IesX,
coJiepKaHuu, o01Iel cTpaTeruu oOyueHus, BOCIUTAHUS M Pa3BUTUS 0OYUYaIOLIMXCS CPEACTBAMU
yaeOHoro npeameta "duszuka" Ha yriiyOJIeHHOM YpOBHE.

116.5.3. U3yueHnue Kypca GpU3UKU YriayOIeHHOTO YPOBHS MO3BOJIET pPeal30BaTh 331a4M
npoeccCuOHaNbHOM OpPHEHTAllMU, HApaBJICHO Ha CO3JAaHME YCJIOBUM Uil MPOSIBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIE
HEOOXOOUMBl JUIsl MPOJOJDKEHUS o0pa3oBaHMs B OpraHM3alUsaX MpodeccroHalIbHOTO
00pa30BaHus M0 Pa3IMYHBIM PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEIUATBHOCTSIM.

116.5.4. B nporpamme 1o (u3MKe ONpeAesioTcs IUIaHUPYEMble PEe3yNIbTaThl OCBOEHUS
Kypca (HU3UKUM Ha YpOBHE CpeIHEro oOmero oOpa3oBaHMs: JUYHOCTHBIE, METAIpEIMETHBIE,
npeaMeTHbIe (Ha yriyOneHHoM ypoBHe). HayduHo-MeToqonorndeckoil OCHOBOM sl pa3paboTKu
TpeOOBaHUN K JMYHOCTHBIM, METANpeJMETHBIM M MPEIMETHBIM pe3yibTaraM OOydarouxcs,
OCBOHMBILIUX Mporpammy o (u3mnke Ha ypoBHE CpeHEero oouero oopa3oBaHus Ha yriIyOJI€eHHOM
YPOBHE, SIBJISETCS] CUCTEMHO-/1€TEIbHOCTHBIN MOAXO/I.

116.5.5. Ilporpamma o (pu3uke BKIIOYALT:

[UTAHUPYEMBIE Pe3yIbTaThl OCBOEHUS Kypca (PM3HUKHU Ha YriyOJIeHHOM ypOBHE, B TOM YHUCIIe
MIPEAMETHBIC PE3YJIBTATHI 1O TOAaM OO yUCHHS;



coniepkanue yuyeObHoro npeamera "®usuka" mo rogam 00ydIeHHUS.

116.5.6. IIporpamMma 1o ¢pu3uKe UMEET TPUMEPHBIN XapaKTep U MOXKET ObITh HCIIOJIb30BaHA
YUUTEISIMEA (PU3UKH JUISI COCTABIICHUSI CBOMX PA0OUUX MPOTPAMM.

116.5.7. Ilporpamma 1o (pu3uKe MPEAOCTABIISET BO3MOKHOCTH JJIS PEATH3aIliN PA3TUIHBIX
METOJMYECKUX MOAXOJI0B K IMPENoJaBaHUI0 (M3MKU HA YIITyOJIGHHOM YpPOBHE TPU YCIOBHH
COXpaHEHHUsI 00s13aTeNIbHOM YacTH coAepKaHUsl Kypca.

116.5.8. ®u3uka Kak Hayka o Hauboyiee OOIIMX 3aKOHAX MPHPOJBI, BHICTYINAs B KauecCTBE
y4eOHOro0 IpeMeTa B LIIKOJIE, BHOCUT CYILIECTBEHHBIHN BKJIa/l B CUCTEMY 3HaHUH 00 OKpy’KarolleM
mupe. LKoapHBI Kypc (U3UKU - CHCTEMOOOpa3yIOUMil /Uil €CTeCTBEHHO-HAYYHBIX Y4E€OHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U ABJICHUH, N3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHomuei. Mcnoab3oBaHue W aKTUBHOE
IpUMEHEeHHEe (U3UYECKUX 3HAHUM ONpeneausio Xapakrep U OypHOE Pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOSHHSI KOCMOCA, MOJNYYCHHS HOBBIX
MaTepHajoB C 3aJaHHBIMU CBoOWcTBamMH. M3ydeHue (U3MKM BHOCHUT OCHOBHOW BKJIAJ B
(dopMHpOBaHKE €CTECTBEHHO-HAYYHOH KapTHHBI MUPa 00yJaromerocs, B popMupoBaHue yMEeHUIH
IPUMEHATh HayYHbII METO]I TO3HAHUS MIPH BBIIIOJIHEHUN UMHU YU€OHBIX UCCIICOBAHUM.

116.5.9. B ocHOBY Kypca (hM3WKHU Ha YPOBHE CPEAHETO OOMIETO OOPA30BAHUS TTOJOKEH PSIJT
UJiel, KOTOPhIE MOYXKHO PACCMATPHUBATh KaK MPHHIUIIBI €r0 MOCTPOCHHMS.

Nnes nemoctHOCTH. B COOTBETCTBUM € HEW KypC SIBIAETCS JIOTMYECKH 3aBEPLICHHBIM, OH
COIEPKUT MaTepHal M3 BCEX Pa3/esioB (PHU3MKH, BKIIOYAET KaK BOMPOCH KIACCHUYECKOHM, TaKk U
COBPEMEHHOU (DU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUU ¢ HEll MaTepHual Kypca (PU3UKH OObEMHEH BOKPYT
¢uznueckux Teopuid. Begymmm B Kypce sBiseTcss (OpPMUPOBAHUE MPEACTABIECHUN O
CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BELIECTBE U IOJIE.

I/II[GSI TyMaHUTapu3alnuu. PCEUII/IBaHI/IS[ uacu mnpeamnojaract uCIoJIb30BaHNC 'YMaHUTApPHOT'O
INOTCHIHAJIa (bH3quCKOﬁ HAayKH, OCMBICJIICHHUEC CBA3U pa3BUTHUS (1)I/I3I/II(I/I C PAa3BUTHEM OGH.[CCTBa, a
TAaKXE C MUPOBO33PCHYCCKUMHA, HPABCTBCHHBIMU U SKOJIOTHYCCKUMHA HpO6J'I€MaMI/I.

Wnes npuknagHoit HanpaBieHHocTH. Kypce ¢u3ukn yriiyOGieHHOTO ypoBHS Npenrnosiaraet
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKHX U TEXHOJIOTMUECKHUX NPUIIOKEHUIN H3YyueHHBIX
Teopui W 3akoHOB. Ilpm 3TOM paccMaTpuBaIOTCS Ha YypPOBHE OOIIMX TpEACTaBICHUN W
COBPEMEHHbIE TEXHUUECKHE YCTPOUCTBA U TEXHOJIOTHH.

Hnes »sxomoruzanuu peain3yeTca IMOCPCACTBOM BBCIACHUSA JIJICMCHTOB COACPIKAHUA,
IIOCBANICHHBIX 3KOJIOTMYCCKHUM npo6neMaM COBpPEMEHHOCTH, KOTOPELIC CBA3aHbI C Pa3BUTUEM
TCXHUKU 1 TeXHOHOTHﬁ, a TaKXKe 060y)KIICHI/I$I HpO6HCM PpallMOHAJIBHOT'O NPpHUPOAOIIOJIb30BaAHUA U
9KOJIOTHYECKOM 0€30MacHOCTH.

116.5.10. OcBoeHue copaepkaHUsl MPOrpamMMbl MO (U3MKe CTPOUTCS Ha NPUHIMIIAX
CHCTEMHO-ICATEIEHOCTHOTO 1moaxo/a. st GU3UKM peann3aius 3TUX MPUHITUIIOB 0a3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEIbHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JeWCTBYOLIEro (akropa
yaeOHoTo mporiecca. st yriyOiIeHHOTO YPOBHS - 3TO CHCTEMa CaMOCTOATEIHFHOTO YUEHHYECKOTO
HKCIEPUMEHTA, BKJIIOYAIONIET0 (DPOHTANbHBIE YYEHHUYECKHE OIBITHI NMPH HM3YyYEeHWH HOBOTO
MaTepuaia, JabopaTtopHble padoThl U paboThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI /iBa criocoba
peanu3anuy GU3NIECKOro NpakTHKyMa. B mepBom ciydae mpakTUKyM IIPOBOAUTCS OO B KOHIIE
10 u 11 xmaccoB, 1100 TIOCIIe IEPBOTO M BTOPOTO MOJTYTOAMH B KaXKIOM M3 ATUX KJIaccoB. Bropoi
crnoco0 - 3TO0 WHTerpauusi paboT MpakTUKymMa B CHCTEMY JIabOpaTOpHBIX paldoT, KOTOphIE



NPOBOAATCS B Tpolecce M3ydeHus paszzuena (tembl). [Ipu 3Tom moj paboTramu THpakTHKyMma
IIOHMMAETCS CaMOCTOSITENIFHOE HCCJCJOBAaHUE, KOTOPOEC MPOBOAUTCS 10 PYKOBOJCTBY
CBEpHYTOr0, 0000IIEHHOTO BUa O€3 MOIIaroBOi HHCTPYKIIHH.

116.5.11. B nporpamMme 1o ¢pu3MKe CHCTEMa YUSHHYECKOTO IKCIIEPUMEHTA, JTA0OPAaTOPHBIX
paboT W TpaKTHUKyMma MPEICTaBICHA EAWHBIM TepedHeM. BBIOOp TeMaTUKH AJisi ITHX BHUJIOB
YUEHUYECKUX MPAKTUUYECKUX Pa0OT OCYLIECTBISIETCA YUaCTHUKaMH 00pa30BaTeIbHOIO Mpoiiecca
UCXOJIS U3 0COOCHHOCTEH OYPOYHOTO INIAHUPOBAHUS M OCHAICHUS KaOuHeTa ¢pusuku. [Tpu aTom
oOecrieunBaeTcs OBJaJieHHe OOYYalOIMMUCS YMEHUSIMH TPOBOJUTH MPSMble U KOCBEHHBIE
WU3MEpEHUS, UCCIICJIOBAHUS 3aBHCHUMOCTEH (M3MUYECKUX BEIMYMH WU TOCTAHOBKY OIIBITOB IO
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

116.5.12. bospiioe BHUMaHKE YAEIAETCS PEILICHUIO pAaCUETHBIX U KaUeCTBEHHBIX 3as1a4. [Ipu
9TOM /ISl PACUETHBIX 3a/1a4 IPHOPUTETOM SIBIISIFOTCS 314U C SIBHO 33/IaHHOM M HESIBHO 331aHHOM
(bu3nIeCcKoil MOIENBIO, TO3BOJISIOIINE PUMEHSTh H3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJHOTO pa3lenia Kypca, TaK U WUHTETpUpYys NPUMEHEHHWE 3HAHHH M3 Pa3HbIX pas3zaenoB. s
Ka4eCTBEHHBIX 3a/a4 TMPHOPUTETOM SBISIIOTCA 3aJaHusi Ha OOBsICHEHWE/TpeacKa3aHue
NpoTeKaHUs (U3MYECKUX SBICHHH M IPOIECCOB B OKPYKAIOLICH >KU3HU, TpeOyromme BbIOopa
(bu3nUecKoil MOIeNH ISl CUTYyalluy MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

116.5.13. B cootBerctBuu ¢ TpeboBanusmu GI'OC COO k marepualbHO-TEXHUYECKOMY
o0ecrieyeHn0 y4eOHOTO Tporecca Kypce (PU3MKH yriayOJIEHHOTO YpPOBHS Ha YPOBHE CpPEIHEro
oOmiero o0Opa3oBaHMs JIOJDKEH H3y4yaTbcs B YCIOBMSAX IpEeAMETHOro kabunera. B kabunere
($U3HUKH T0JKHO OBITH HEOOXO0MMOE J1a00paTOpHOE 00OPYAOBAHUE IS BHIIIOJHEHUS YKa3aHHBIX
B IIporpamMmMe 1o (pu3Mke y4eHHYECKHUX OIBITOB, Ja0OpaTOPHBIX pabOT U paboOT MpPaKTUKyMa, a
TaKXe JJIEMOHCTPAIIMOHHOE 000PYIOBaHHE.

116.5.14. JlemoHcTpanmoHHoe 000py0BaHuE POPMUPYETCSI B COOTBETCTBUU C IPUHIIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00€CnevMBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B Iporpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALMH ISl MCCIEOBAHUS HU3y4yaeMbIX SIBJICHMH M IIPOILIECCOB,
AMIOUPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

116.5.15. JlaGopatopHoe o00OpyaoBaHHE I YYEHMUYECKMX MPAKTHYECKUX padoT
dopMupyercss B BHUAEC TEMaTHYECKHMX KOMIUIEKTOB M 0OecnedyMBaeTcs B pacueTe OJHOTO
KOMILJIEKTa Ha JBYX oOydaromuxcs. TeMaTHuecKkue KOMILIEKTHI JJabopaTopHOro 000pyI0BaHUs
JIOJIKHBI OBITH TOCTPOEHBI HA KOMIIJIEKCHOM MCII0JIb30BaHUM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB,
a TaK)Ke KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE€ LIUPPOBBIX Ja00paTOPUH.

116.5.16. OcHOBHBIMHM LI€TSIMU M3yueHUs (U3HUKH B 00111eM 00pa30BaHUU SIBJISIOTCS:

(I)OpMI/IpOBaHI/IC HHTEpCCa U CTPCMIICHUSA 06yqa101u1/1xc;1 K HAYYHOMY M3YUCHUIO TPHUPOIHI,
Pa3BUTHEC UX MHTCIICKTYAJIIBHBIX U TBOPUCCKUX CHOCO6HOCT€I>1;

Pa3sBUTHC HpeI[CTaBJ'ICHI/Iﬁ 0 HayYHOM METOIEC IIO3HaHUA n (I)OpMI/IpOBaHI/IC
HCCIICHOBATCIIBCKOI0O OTHOMICHUS K OKPYKAIOIHUM SABJICHUSAM

(dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa H3yueHHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

q)OpMI/IpOBaHI/IC yMeHI/Iﬁ OOBSICHATH SIBJICHUS C UCIIOJIb30BAaHUEM (bI/I3I/I‘-ICCKI/IX 3HaHUN M
HAYYHBIX TOKa3aTCIIbCTB,

q)OpMI/IpOBaHI/IC HpeHCTaBHCHI/Iﬁ 0 poJin (1)I/I3I/II(I/I UL pa3sBUTUA APYTUX €CTCCTBCHHLBIX HAYK,
TCXHUKU U TCXHOHOFI/Iﬁ;



pa3BUTHE TIPEICTAaBICHHA O BO3MOXHBIX cdepax Oyaymedl mnpodeccuoHanbHOU
NEeSITETIbHOCTH, CBSI3aHHBIX C (DU3MKOM, IMOATOTOBKA K JaNbHEHIIeMy OOYYeHHIO B 3TOM
HaTpaBIICHUU.

116.5.17. JoctwxkeHne STUX Iejeld oOecreuynBaeTcs pEIICHHUEM CIEIYIONUX 3a7ad B
mporecce u3y4eHus Kypca GU3NKH Ha YPOBHE CPEAHETO 001Iero oopa3oBaHus:

MpHOOpeTeHne CHCTEMbl 3HaHMI 00 00muX (QU3NUECKHX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIIPHYIO (DPU3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (DU3HKY U
3JIEMEHTHI acTPODU3UKY;

(dhopMUpOBaHHE YMEHUN MPUMEHSATH TCOPETHUSCKUE 3HAHUS JIJIs1 OOBSICHEHUS (DU3HUECKUX
SBJICHUM B IPUPOJE U ISl HPUHATHUS NPAKTUUECKUX PELICHU B IOBCETHEBHON KU3HU;

OCBOEHHUE CIIOCOOOB PEIICHUS PAa3IUYHBIX 33]1a4 C SBHO 3aJaHHON (PU3UUYECKOW MOJEIBIO,
3aJa4, MOIPa3yMeBaIOIINX CAMOCTOSTENIbHOE CO3/IaHue (PU3NYECKOM MOETH, COOTBETCTBYIOIICH
YCIIOBUSIM 33J]a4ui, B TOM YHCJIE 33]1a4 HHKEHEPHOT'O XapaKTepa;

MOHUMaHUe (UINYECKUX OCHOB M MPUHLMUIIOB JEHCTBUS TEXHMYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJIAACHUEC MCTOJaMHU CaMOCTOATCIbHOI'O INNIAHUPOBAHUA MW IIPOBCIACHHA (bl/ISI/I‘leCKI/IX
SKCIICPUMCHTOB, dHaliuda MW MWHTCPIIPETAln I/IH(i)OpMaIII/II/I, OIpeaciCHuss AOCTOBCPHOCTHU
MMOJIYYCHHOI'O pE3yJibTaTa,

CO3JIaHUE YCJIIOBHM ISl Pa3BUTHS YMEHHU IPOECKTHO-HCCIIEIOBATEIbCKOM, TBOPYECKOM
JIeATEIbHOCTH;

pa3BuTHe uHTEpeca K chepam npodecCHOHATEHON A TEIbHOCTH, CBSI3aHHOM C (PU3HKOI.

116.5.18. B cootBerctBuM ¢ TpeboBanusimMu GI'OC COO yrinyOneHHbI ypOBEHb U3YyUCHHS
yaeOHoro mpeamera "®duszuka' Ha YpPOBHE CpEIHEro o0O0Imero oOpa3oBaHUs BHIOMpAETCS
00yYaromyMuUCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE 00pa30BaHMs IO CIEUUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MTPOQUIIS.

116.5.19. OO0uiee uncia0 4acoB, PEKOMEHI0BAaHHbBIX Ul U3ydeHHs (pu3uku (yriryOaeHHbIH
ypoBeHb), - 340 yacoB: B 10 kiacce - 170 yacoB (5 yacoB B Heento), B 11 kimacce - 170 gacos (5
9JacoB B HEJIEIIO).

[IpennaraemMslii B mporpamMMe 1o (Gpu3uke nepevyeHsb J1adopaTOPHBIX U MPAKTUYECKUX padoT
SBJISIETCS PEKOMEIOBAHHBIM, YUUTEIIb JIeJIaeT BEIOOP MPOBEACHUS TaO0OpaTOPHBIX PadOT U OIIBITOB
C YYETOM MHAMBHUAYAJIbHBIX 0COOEHHOCTEN 00yUYarOIXCs.

116.5.20. B mporpamme 1o ¢u3uKe KaXKAOro Kiacca Ipeiaraercs pe3epB BpPEMEHH,
OTBOJUMBI Ha BAapUATUBHYIO YacThb MPOTPaMMbl, COJEp>KaHUE KOTOpOoH ¢opMupyercs
y4yacTHHKaMu oOpa3oBaresbHOro mpotecca. Jlrobas paboyast mporpamma J0JDKHA TOJHOCTBIO
BKJIIOUATh B ce0s collepikaHre JaHHON MporpamMMbl o (pU3uKe.

116.6. CopepxxaHue oby4yeHus B 10 knacce.
116.6.1. Paznen 1. Hayunslii MeTOZ MO3HAHUS IPUPOJIBI.

®uszuka - ¢yHIaMeHTalbHAas Hayka o mpupone. HaydHblii MeTon MO3HAHHUS M METOJbI
uccleIoBaHus (PU3NYECKUX SIBICHUH.



DKCIIepUMEHT U TEOpHsl B Mpolecce Mo3HaHUsA npupojsl. HabmoneHne u sKCepuMeHT B
buzuke.

CriocoOb1 m3MepeHust (PU3MUECKUX BEIMYMH (aHAIOTOBBIE U IIU(PPOBBIE U3MEPUTEIBLHBIC
pUOOpPBI, KOMIIBIOTEPHBIE 1aTYNKOBBIE CUCTEMBI).

[TorpemHocTu n3MepeHuit PU3NUEcKuX BeTUMYUH (a0COMIOTHASI U OTHOCHUTENbHAS).

MogenupoBanue (pU3NYECKHX SIBICHUH M MPOLECCOB (MaTepuasibHasi TOYKa, aOCOJIFOTHO
TBEPAOE TEJI0, HJIcaIbHAsl )KUKOCTh, UI€AIbHBIN I'a3, TOUEUHBIN 3apsan). ' unoresa. ®uznueckuit
3aKOH, TPaHUIIBI €T0 IPUMEHUMOCTH. PU3nyecKas TEOpHUs.

Poms m mecto ¢u3uku B (OPMUPOBAHMM COBPEMEHHOW HAy4YHOM KapTUHBI MHpA, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

YdeHu4ecKuil IKCIIEPUMEHT, 1a00opaToOpHbIe padOThI, MPAKTUKYM.

W3MepeHue cuiibl TOKA M HaNpsKEHUs B LIEMH [TOCTOSIHHOT'O TOKA ITPH MOMOILM aHATIOTOBBIX
U IU(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOB.

3nakoMcTBO ¢ nudpoBoii maboparopueit o ¢usuke. [Ipumepsl u3mepenus GU3NMUECKUX
BEJTMYUH IIPU MOMOIIN KOMIIBIOTEPHBIX JATYHKOB.

116.6.2. Paznen 2. MexaHuka.
116.6.2.1. Tema 1. Kunemaruxka.

MexaHUUecKOoe JIBHMIKCHUE. OTHOCUTEIBLHOCTh MEXaHUYECKOTO JABMOXKCHU. Cucrema
OTCUECTA.

HpHMaﬂ n 06paTHa;1 3aga4u MCXaHUKH.

Pannyc-BekTOop MaTepuaJbHOM TOYKH, €ro MNPOEKIMM Ha OCH CHCTEMBI KOOpAMHAT.
Tpaexropus.

[lepemenienue, ckopocTh (CpenHssl CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U YCKOpPEHUE
MaTepUaIbHONW TOYKH, UX NMPOEKIMH Ha OCH CUCTEMBI KOOpAMHAT. CIOKEHUE NEepEMEIEHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIUHENHOE ABM)KEHHE. 3aBUCUMOCTh KOOpPAMHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepUalbHON TOUKU OT BPEMEHH U UX TPpapUKH.

CBoOoaHOE nasieHue. Y CKOpeHrne cBOOOIHOro najeHus. JIBUXKeHUe Tela, OpOLIEHHOr 0 MO
YIJIOM K TOPU30HTY. 3aBHCHUMOCTh KOOPJMHAT, CKOPOCTH M YCKOPEHHUS MaTepUATbHOW TOYKH OT
BpPEMEHH U UX IpaduKu.

KpuBonuneiinoe neukeHue. /[BrkeHrne MaTepuaibHON TOYKH MO OKPYKHOCTH. YTJIOBast U
nuHeHast ckopocTh. llepuox u vacrtota obOpamienus. LleHTpocTpemurenabHoe (HOpMaIbHOE),
KacateJibHOE (TaHTCHIIMAIBHOE) U TIOJTHOE YCKOPEHNE MaTePHUATbHOU TOUKH.

Texnuueckue yCTpOﬁCTBa 1 TEXHOJOTMYCCKUC NPOUCCChI: CIIUAOMETP, ABUKCHHUEC CHApPAO0B,
HOEIMHBIC, MCCTCPEHYATHIC U PEMCEHHBIC ICPEaAaYN, CKOPOCTHBIC J'II/I(bTI)I.

JleMoHCTpanuu.



Mopaenb cucteMbl OTCUETa, ULTFOCTPALMS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.
CrocoObl UCCIIEIOBAaHUS IBUKEHUN.

Nnnroctpanus npeaenbHOro nepexoja 1 i3MepeHue MrHOBEHHOM CKOPOCTH.
[IpeoOpazoBanue NBHKEHHUI C UCIIOJIb30BAHHEM MEXaHH3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTRBE.

HabGmronenue aBuxeHus Tena, OpOIeHHOTo MO YIJIOM K TOPU30HTY M TOPU30HTAIBHO.
Hamnpanenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

[IpeobOpazoBanme yriioBoi CKOPOCTH B PEIyKTOPE.

CpaBHeHHE TyTEH, TPACKTOPUN, CKOPOCTEH JABUKEHHUS OJHOTO U TOTO K€ TeJla B Pa3HBIX
CHUCTEMax OTCYeTa.

YdeHU4ecKuil IKCIIEPUMEHT, 1a00opaTopHbIe pabOThI, MPAKTUKYM.
N3y4yeHne HepaBHOMEPHOTO JBUKECHMUS C LIENbIO ONPENEICHNS] MTHOBEHHON CKOPOCTH.

N3mMepenne yckopeHus pu MPSAMOJMHENHOM PAaBHOYCKOPEHHOM JBHKEHUU 110 HAKJIOHHOMN
IJIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHM IIPH PAaBHOYCKOPEHHOM JIBUYKEHUH.

W3mepenune yckopeHusi CBOOOTHOTO TajieHus (PEKOMEHIOBAHO MCIOJIb30BaHUE MU(POBOI
nabopaTopun).

W3yuenune nBHXKEHUS Tela, OpOIIEHHOrO TOpU30HTaNbHO. [IpoBepka runoressl 0 MpsAMoil
IPONOPLHOHATBHON 3aBUCUMOCTH MEXYy AATbHOCTBIO IOJIETA U HAYAIBHOM CKOPOCTBIO Tela.

I/IsyquI/Ie ABUIKCHUS TEJIa IO OKPYKHOCTU C IMOCTOSIHHOM 10 MOAYJIHO CKOPOCTBIO.

HccnegoBanne 3aBHCHMOCTH nepuoaa 06paIII€HI/I$I KOHHYCCKOro MassTHHUKa OT €ro
apamMeTpoOB.

116.6.2.2. Tema 2. Jlunamuxka.

IIepBbiit 3akoH Hbrorona. MHepuunanbubie cucteMsl orcuera. 1IpyHOUI OTHOCUTEIBHOCTH
["anunes. HemnepunanbHble CUCTEMBI OTCYETa (ONpeAeeHIEe, IPUMEDPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HeroTOHA 7151 MaTepUAIBHON TOYKH.

Tperuii 3akoH HproTOHA 1711 MaTepraibHbIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. DKBUBAIECHTHOCTh TPABUTALIMOHHON M HHEPTHON MaCCHI.

Cuna TspKecTH. 3aBUCMMOCTh YCKOPEHHMsI CBOOOJHOTO TMAJEHUS OT BBICOTHI Haj
MOBEPXHOCTHIO IUIAHETHl U OT reorpaduyeckoil mupoThl. J[BrykeHHe HEOECHBIX Tel M HUX
cnyTHUKOB. 3akoHbI Keruepa. [lepBas kocMuueckasi CKOpOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBUXKyIIerocst ¢ yCKOpeHUEM.

Cuna Ttpenus. Cyxoe Ttpenue. Cuila TpeHHsS CKOJBXEHUS M CWila TPEHUS IOKOSL.
Koadduuument tpenusi. Cuna COnpoTUBICHUS NMPHU JIBUKCHUU TeNa B JKUIKOCTU WIIM rase, ee
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOT'O JIBH>KCHHUSI.

Hasnenue. 'mapocraruueckoe gasieHue. Cuna Apxumena.

Texunueckue YCTPOﬁCTBa U TCEXHOJOIMYCCKHUE IMPOHCCCHI: IMNOAMMIIHUKH, IABUXCHUC
HCKYCCTBCHHBIX CITYTHHUKOB.

JleMoHcTpanum.
Habumroienne ABYKEHUS TNl B MHEPIUATBHBIX M HEMHEPIIMATBHBIX CUCTEMAaX OTCUETA.
[TpuHIIKIT OTHOCUTEILHOCTH.

Kauenne nByX UMIMHAPOB WIM INAPOB Pa3HOM MAacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEUHEPLUAIBHOW CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOJCHCTBYIONIEH MPUIIOKEHHBIX K TEIY CUJI C IPOU3BEICHUEM Macchl Teja
Ha €ro YCKOPEHHUE B MHEPLUAIBbHOM CUCTEME OTCUeTa.

PaBeHCTBO CcHJI, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOCHCTBUS TEII.

N3mepenune mace 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpeHHOM NOIbEME U MAJICHUU.

[lenTpoOeKHbIE MEXAHU3MBI.

CpaBHeHME CHUII TPEHUS TTOKOSI, KAYEHUS U CKOJIBKECHHUSI.

VYyeHndyeckuii SKCIEPUMEHT, JTaOOpaTOPHbIE pa0OThI, TPAKTUKYM.

N3mepenue paBHOACHCTBYIONIEH CUJI TPU ABMXKEHUU OpycKa MO HAKJIOHHOM MIIOCKOCTH.

[IpoBepka ruMoOTE3bl O HE3aBUCHMOCTH BpPEMEHHU JBIKEHUS Opycka IO HaKJIOHHOMN
IIJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MACCBhI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHUKAIONIUX B MPYXHHE M PE3HHOBOM
oOpasiie, oT ux aedopMaruu.

N3ydenue nBuKEHHs CUCTEMBI TeJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIerKuil OJIoK.

N3mepenne k03(h(UIMEHTa TPEHHS 110 BEIHYUHE YIIIOBOTO KO3 QHUIIMEHTA 3aBUCHMOCTH
Frp(N).

HccnenoBanne nBuxkeHHs Opycka MO HAKJIOHHOM IUIOCKOCTH C  TEpEMEHHBIM
KO3 (HUILIUEHTOM TPEHHUSL.

I/I3y‘-ICHI/IC ABHUIKCHUS I'Py3a Ha Bally C TDCHUCM.



116.6.2.3. Tema 3. CtaThka TBEpAOroO Teja.

AbcomtotHO TBepaoe Teno. [locTynarenbHoe U BpaliareabHOe JBHKEHHE TBEPIOro Tela.
MoMeHT cuiibl OTHOCUTEIBHO Ocu BpaiueHus. [lieyo cumnbl. CrioxkeHue CHil, TPUIOKEHHBIX K
TBepAoMy Teny. LleHTp Tspkectu Tena.

VYcnoBus paBHOBECHS TBEPAOIO TeEIA.
YcroitunBoe, HEYCTOMYHNBOE, OE3pa3InNuYHOEC PABHOBECHE.

TexHudeckue yCTpPOHWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH, CTPOUTEIIbHBIN
KpaH, pelieryaTble KOHCTPYKIUH.

JleMoHcTpanuu.

YcnoBus paBHOBeECHS.

Bunsl paBHOBECHSI.

Y4eHnuecKui IKCIEPUMEHT, J1abopaTOpHbIE pa0OThI, MPAKTUKYM.
HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BpaLCHUS.
KoHcTpynpoBaHue KpOHIITEHHOB U pacyeT CUJ YIIPYTOCTH.

N3yuenne yCTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIErO ILIOIIAIb OIIOPHI.
116.6.2.4. Tema 4. 3aKOHBI COXpaHEHUSI B MEXAHUKE.

NMnynsc MarepuanbHOM TOYKH, CUCTEMBbl MaTepHalbHBIX TOYeK. L[eHTp Macc cuctemsl
MaTepHalbHBIX TOUEK. Teopema O JBMKEHUH LIEHTpa Macc.

Nmnynbe cuiibl 1 K3BMEHEHUE UMITYJIbCA TEJA.
3aKOH COXpaHEHUs UMITYJIbCa.
PeaxTnBHOE ABMKEHUE.

MoMeHT HUMITYJIbCa MaTepHaHBHOP’I TOYKH. Hpe,Z[CTaBJ'IeHI/Ie 0 COXpaHCHHUU MOMCHTA
HNMITYJIbCa B HCHTPAJIBHBIX ITOJIAX.

PaGora cunbl Ha ManoM M Ha KOHEYHOM IMepeMelieHuu. ['paduueckoe mpeacTaBieHUe
pabOTHI CHITHL.

MOoOIIHOCTD CHJIBI.

Kunernueckass sHeprusi marepuaibHOM TOukd. Teopema 00 H3MEHEHHHM KUHETHUECKOMN
SHEPIrUH MATEPUATILHON TOYKH.

[loTeHunanpHble U HEMOTEHIMANbHbIE cuiibl. [loTeHManbHas sHeprus. [loTeHunanbHas
SHEPrus ynpyro neGopMHpOBaHHOW NpyKUHBI. [loTeHIManbHas 3HEPrUsl Tesa B OJAHOPOIHOM
rpaBUTAlMOHHOM MoJe. [loTeHuanbHas 3Heprus Tejia B TPaBUTAIMOHHOM I0JI€ OJAHOPOJHOTO
mapa (BHYTpHU U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeThsi KOCMUYEcKasi CKOPOCTb.

CBs3b pa6OTI)I HCIMMOTCHIHAJIBHBIX CUJI C ©BMCHCHUEM MEXaHUICCKOMN OHCPIUr CUCTEMBI TCII.



3aKOH COXpaHEHMsI MEXaHUUECKON S3HEPTHH.
Yupyrue u Heyrpyrue CTOIKHOBEHHS.

VpaBHenue bepHymnu sl WacabHOM JKUAKOCTUM KAaK CIEACTBUE 3aKOHA COXPaHEHUS
MEXaHUYECKON YHEPTUU.

TexHuueckue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOIECCHI: JIBUKEHHUE PaKET, BOJIOMET,
KOMep, NPYKUHHBIN MUCTOJIET, THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKAX.

JleMoHcTpanuu.

3aKOH COXpPaHEHMS UMITYJIbCA.

PeaxkTnBHOE ABMKCHUE.

H3MepeHre MOIITHOCTH CHUJIBI.

W3meHeHne YHEpTrun Teja MPU COBEPIICHUH PAOOTEHI.

Bzaumnbie IIpCBpalICHHA KHUHETUYECKON U MOTEHIMAIbHOMN 3Hepr1/1171 IIpu JIEHCTBUM HA TEJIO
CHJIBI TSAKECTU U CUJIbI YIPYT'OCTH.

CoxpaHeHue SHEPTUH MTPU CBOOOIHOM TTaJICHUH.

YdeHu4ecKuil IKCIIEPUMEHT, JTa0opaToOpHbIe pabOThl, MPAKTUKYM.

H3mepenne uMmynbca Tena o TOPMO3HOMY ITyTH.

W3mepenune cuibl TSATH, CKOPOCTH MOJIENN DIIEKTPOMOOHIISE M MOIITHOCTH CHJIBI TSITH.
CpaBHeHUE U3MEHEHUS UMITyJIbCa TeJla C UMITYJILCOM CHJIBL.

HccnenoBanue coxpaHeHHsI UMITYJIbCa IPU YIIPYTOM B3aUMOICHCTBUH.

M3MepeHne KHHETHYECKOM SHEPTUH TeJla IO TOPMO3HOMY IYTH.

CpaBHeHHE H3MEHEHUS MIOTCHIIMAIBHOW YHEPTUH TPYKUHBI C paOOTOM CHIIBI TPEHHSL.
Onpenenenne pabOTh! CUIIBI TPEHUS MPH IBMKEHUH TeJla O HAKJIOHHOM MJIOCKOCTH.
116.6.3. Paznen 3. MonekynsipHas pu3nKa 1 TepMOIUHAMUKA.

116.6.3.1. Tema 1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.

OcHOBHbIE TOJOXEHUS MOJeKyasipHo-kuHetndecko Teopuun (MKT), wux omnbiTHOE
obocHoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACUCTBUS
YyacTHIl BellecTBa. MoJiesin CTPOEHUSI Ta30B, )KUIAKOCTEH U TBEPBIX TelI U 0ObSICHEHHUE CBOWCTB
BEIIECTBA Ha OCHOBE J3THX Mojeneil. Macca u pasmepbl Moisiekyn (aromoB). KommuecTtBo
BemlecTBa. [locrosunas ABorazpo.

TemnmoBoe paBHOBecue. Temmeparypa u crnocoObl ee u3Mmepenus. lllkama Temmepatyp
Lenncus.

Mogenp uaeaabHOIo ra3a B MOHCKyanHO-KHHCTH‘ICCKOfI TCOpHUU: YaCTULIBI I'a3a ABHUKYTCA



XA0THUYECKHU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

l'azoBbie 3akoHBl. YpaBHeHue MenpeneeBa-Knaneiipona. AOcoioTHas Temmeparypa
(wkana temneparyp KeneBuna). 3akon Jlamprona. M3ompomecchl B HIeaJlbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHre U30IMPOLECCOB: N30TepMa,
u30Xxopa, u3odapa.

CBs3b MEX/1y 1aBJICHUEM U CPEJHEH KHHETUYECKON SHEpriuel NoCTynaTeabHOro TeIoBOro
JBUKEHMS MOJIEKYJI UJI€AJIbHOTO ra3a (OCHOBHOE YPABHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOpUH
U/1€aIbHOIO ra3a).

CBsi3b  aOCOJIOTHOW  TEMIEpaTypbl TEPMOJMHAMUYECKOM CHCTEMBI CO  CpeaHei
KMHETUYECKOM dHEprueil NoCTynaTeabHOr0 TEMIOBOIO JBUKEHHUS €€ YaCTHLI.

TexHuueckue yCTpOWCTBA M TEXHOJOTHYECKHE MPOIECCHl: TEpMOMETp, Oapomerp,
NOJy4eHHEe HAHOMATepUasoB.

JleMoHcTpanuu.

Mopenu 1BUKEHHUS YaCTHULl BELLIECTBA.

Mopenb OpOyHOBCKOTO JIBUKECHHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBHKEHUS.
Huddys3us sxuarocTei.

Mopgaens onbiTa [lTepHa.

[IpuTsixeHne MOEKyII.

Mopenu KpUCTAIIIMYECKUX PELIETOK.

Habntoienue u nccnenoBanue N30MpoIECCOB.

Y4eHnuecKuil IKCIEPUMEHT, 1abopaTOpHbIE pa0OTHI, MPAKTUKYM.

HccnenoBanue npouecca yCcTaHOBICHHS TEIJIOBOTO PABHOBECHSI IIPU TEIUIOOOMEHE MEXKIY
ropsiuer U XOJIOAHOU BOJOM.

N3yyeHne W30TepMHUYECKOTO TMporiecca (PEKOMEHAOBAaHO HCIOIb30BAaHUE IH(PPOBOIM
nabopaTopun).

N3ydenue n30XopHOTO Mporecca.
N3yuenne n3ob6apHoro mnpoiecca.
[TpoBepka ypaBHEHUS COCTOSHUSI.
116.6.3.2. Tema 2. TepmoanHamuka. TenaoBble MAIIUHBI.

Tepmomunamuueckas (T/]) cucrema. 3aganue BHENTHUX YCIOBHH 711 TEPMOIMHAMHYECKOM
cucrtembl. BHenHue u BHyTpeHHUE nTapaMeTpshl. [lapamerpsl TEpMOAMHAMUYECKON CUCTEMBI KaK
CpeHNE 3HAYEHUS] BEJIMYMH, ONTMCHIBAIOIIMX €€ COCTOSTHUE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe nauano tepmoauHamuku. CaMONpou3BOJIbHAS pellakcalys TEPMOIUHAMUYECKON
CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopenbp uaeanbHOTO Tra3a B TEPMOAMHAMUKE - CHUCTEMa YpaBHEHUW: ypaBHEHHUE
MenneneeBa-Kianeiipona u BbIpaKeHUE 11 BHYTPEHHEUW SHEPruu. Y CIOBHUS NMPUMEHUMOCTH
TOM MOJENN: HU3Kas KOHIEHTpAIMsl 4YacTUIll, BBICOKHE TeMIlepaTypbl. BripaxkeHue s
BHYTpPEHHEH SHEPrUU OJIHOATOMHOTO HJI€aIbHOr0 rasa.

KBa3zucraruueckue u HECTATHUSCKHE IMPpONLCCCHhI.

DOnemeHnrtapHas paboTta B TepMoAMHAMUKe. Beruncienue paboTsl 1o rpaduky mnpoiecca Ha
pV-nuarpamme.

Temnonepenaua kak crnoco0 HM3MEHEHHS BHYTPEHHEH SHEpPruu TepMOIMHAMHYECKOMN
cucTeMbl 06e3 coBepieHus padboTel. KOHBEKITHS, TEIIIONPOBOTHOCTD, U3TyUCHHE.

KonuuectBo TtemnoTsl. TermnoeMkocTh Tena. YenabHas W MOJIIpHAs TEIUIOEMKOCTH
BellleCTBA. YpaBHeHHEe Maliepa. YenpHas TeEIUIOTa CropaHus ToIuMBa. Pacuer koiuyecTBa
TEIUIOTHI IpH Terwionepenaye. [lonstue 06 aguabaTHoM mpoiecce.

[1epBrIif 3aKk0H TepMoaArHAMUKH. BHYTpeHHss sHeprusi. KonnyecTBo TEmIOTH U paboTa Kak
MEpPbI U3MEHEHUS! BHYTPEHHEW SHEPIrUU TEPMOJINHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEepMOAMHAMHMKH JUII PABHOBECHBIX IIPOLIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEpMOJUHAMHUYECKON CHCTEMBl NMPOXOJUT EIMHCTBEHHas aaualaTta.

AOcouroTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOIWHAMHKH JJIi HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXHO IMEpeIaTh
TEIJIOTY OT O0oJiee XOJIOAHOrO Teja K Oosee Harperomy 0Oe3 kommneHcanuu (Kmaysumyc).
HeoOpaTuMocTh MpUPOTHBIX TPOIECCOB.

[Tpunine! geiictBus TermnoBbix mamuH. KIT/I.
MakcumansHoe 3Hauenue KI1/1. [ukn Kapho.

DKOJIOTHYECKHUE ACTIEKThI MCIOJIb30BAaHUS TEIUIOBBIX JBUTaTeseil. TermmoBoe 3arpsizHeHUE
OKPYXKaroILEeH Cpebl.

TexHnueckne yCTpOﬁCTBa U TEXHOJOTHYCCKHUC IMPOLCCChI: XOJOAUIBHUK, KOHIAUIHWOHED,
JU3ENIbHBIA U KapOIOpaTOpHBIM JIBUTATeNM, MapoBas TypOMHA, MOJYYEHHE CBEPXHHU3KUX
TeMIeparyp, YTHWIM3aluUs "TEIIOBBIX' OTXOJOB C MCIOJNb30BAaHHUEM TEIUIOBOTO HAacoca,
yTUIM3aKs OMOOPTaHUYECKOT0 TOIINBA [T BEIPAOOTKH "TETIOBOI" M 3JI€KTPOIHEPTHH.

JleMoHcTpanum.

V3MeHeHne TeMIiepaTypsl IpU a1nadaTH4eckoM paclIupeHu .
Bo3nymnoe orauso.

CpaBHEHHE YAEIBHBIX TEMNIOEMKOCTEN BELIECTB.

CriocoObl H3MEHEHUS BHYTPEHHEH SHEPIHH.

HccnenoBanue aquabaTHOro mporecca.



KOMHBIOTepHI:Ie MOJACIHN TCIIIIOBBIX Z[BI/IFaTGJIeﬁ.

VY4eHnueckuit 3KCIepuMeHT, 1a00paTopHble pabOThl, IPAKTUKYM.
N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnenoBanue mporecca OCTbIBaHUS BELECTBA.

HccnenoBanue annabaTHOro mpouecca.

N3yuenne B3aMMOCBSI3M DHEPTUU MEXMOJIEKYISIPHOTO B3aUMOJICHCTBUS M TEMIIEpaTyphl
KUIEHUS KUJIKOCTEH.

116.6.3.3. Tema 3. ArperaTHble COCTOsIHUS BeniecTBa. @a3oBbie MEPEXOIbI.

[TapooOpa3zoBanue wu KoHJeHcamus. VcrmapeHne W KWIIGHWE. YJIeNbHAs TeIuioTa
napooOpa3zoBaHusl.

HaCI)IHIGHHI)IG 1 HCHACBIICHHBIC ITaphbI. KauecTtBenHas 3aBUCHMOCTD INIOTHOCTH B JaBJICHUA
HACBIONICHHOI'O IIapa OT TEMIICpaTypbl, UX HE3aBUCUMOCTL OT obbeMa HACbIIICHHOI'O IIapa.
3aBHCHMOCTD TEMIICPATYPbI KUIICHUA OT OAABJICHUA B JKUAKOCTH.

BnaxnocTth BO3yXa. AOCOII0THAS U OTHOCHTEILHAS BIIAXKHOCTD.

Tsepnoe teno. Kpucrammmyeckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB KPUCTAJUIOB.
[TnaBnenue u kpucTauM3anus. Y aelnbHas TerioTa miaasienus. Cyonumanusi.

Hedopmaruu tBepaoro Tema. Pactsokenme m ckarue. Casur. Monyns FOwra. Ilpemen
yrnpyrux aedopmaruii.

TennoBoe paciivpeHue KUIKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEWHOE pacIlIMpeHue.
AHTrapMOHU3M TEIUIOBBIX KOJIEOAHUH YacTHUI] BEIIECTBA KAK MPUYMHA TEIUIOBOTO PACIIMPEHUs Tel
(Ha KaYECTBEHHOM YPOBHE).

[Ipeobpa3zoBanue sHeprun B Pa3zoBBIX MEpEXoax.
YpaBHeHUE TEIIOBOTO OaaHca.

[ToBepxHocTHOE HaTspkeHHE. KoadduimeHT moBepXHOCTHOTO HaTsbKeHus. KanmumspHbie
aBJieHUs. JlaBieHue 1o HCKpUBIEHHON MOBEPXHOCTHIO kuakoctu. @opmyina Jlamnaca.

TexHuueckue YCTpOﬁCTBa U TCXHOJIOTHUYCCKUEC TMPOHCCChI: KHUIAKUEC KpUCTAJUIbI,
COBpPEMECHHBIC MaTCPUAJIBI.

JleMoHcTpanuu.

TenoBoe pacmmpenue.

CBoiicTBa HaChILIEHHBIX MAPOB.

Kunenne. Kunenue npu noHW>KEHHOM JIaBJICHUH.
N3mepeHne cuiibl MOBEPXHOCTHOIO HATSKEHUS.

OMnbITH C MBUILHBIMU IIJIEHKAMH.



CmauuBanue.

Kanunnsipusie siBneHus.

Mopenu HeHbIOTOHOBCKOM KHJIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
Buasl nedopmanmii.

HaGmonenne manbix nedopmanuii.

Y4eHnuecKkui IKCIEPUMEHT, JIabopaTOpHbIE pa0OThI, MPAKTUKYM.
N3yueHne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

W3mepenue yaenbHOM TEMIOTHI IIABJICHUS JIbA.

N3yueHune CBOMCTB HACHIICHHBIX I1APOB.

N3mepenue abCOMOTHO BIaKHOCTH BO3/yXa U OIICHKA MAacChl TAPOB B IIOMEIICHHH.
N3mepenue ko3 puirieHTa moBEpXHOCTHOTO HATSIKESHUSI.

N3mepenue moayns FOura.

HccnenoBanue 3aBUCUMOCTH Je(OpMaLlUU PE3UHOBOrO 00pa3ia OT IMPUIIOKEHHON K HEMY
CHJIBI.

116.6.4. Paznen 4. DnekTpoArHAMUKA.
116.6.4.1. Tema 1. DnexTpuueckoe mnoie.

DneKkTpu3anys TeI U ee MPOSBICHUS. DJEKTpHUecKui 3apsa. J[Ba BHIa AIIEKTPHUECKUX
3aps10B. [IpoBOJHUKY, TUAIIEKTPUKH U TOTYIPOBOJHUKH. DIIEMEHTAPHbIHN JIEKTPUYECKHM 3apsi.
3aKOH COXpaHEHUs HIIEKTPUIECKOTO 3apsa.

B3aumopeiictsue 3apsanoB. Todyeunsie 3apsaabl. 3akoH Kyiona.
OnexTpuueckoe nojie. Ero aelicTBrue Ha 31eKTpUUECKUE 3apsbl.

HanpsokeHHOCTh  aniekTpudeckoro rmoiiss. [IpoOHbiil 3apsa. JluHuM HanpsyKeHHOCTH
NEKTPUUECKOro 1moJisi. OMHOPOHOE IIEKTPUIECKOE TTOJIE.

[ToTeHIManbHOCTh 3JEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANIOB M HANpsKEHUE.
[ToreHunanbHas SHEPTUS 3aps/ia B JIEKTpocTaTuyeckoM moie. [loTeHmuan aneKTpocTaTHueckoro
nosist. CBsi3b HANPSHKEHHOCTH TOJS U Pa3HOCTH MOTEHUMAJIOB IS 3JIEKTPOCTATHYECKOTO TMOJIS
(KaK OJTHOPOAHOTO, TAK U HEOJHOPOIHOIO).

[TpyHIMI Cynepno3uLUK dIEKTPUUECKUX MOIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apsikeHHOM cdepbl. [lone paBHOMEepHO
3apsbkeHHOro mo obwemy mapa. Ilosme paBHOMEpHO 3apsDKEHHOHM OECKOHEYHOM IUIOCKOCTH.



KapTuns! muHUN HANPSHKEHHOCTH ATUX TMOJIEH M SKBUTIOTEHIIMAIBHBIX TOBEPXHOCTEH.
[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM TOJIE. Y CTIOBHE PaBHOBECHS 3apsI0B.
JIMDJIEKTPUKHU B 3JIEKTPOCTATUUECKOM T0J1€e. JuanexTpudeckas MpoHUIIaeMOCTh BEIIECTBA.
Kongencarop. D1eKTpoeMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOPA.

HapaJIJIeHBHOC COCAUMHCHUC KOHACHCATOPOB. IlocnemoBaTenbpHOE COCOAUMHCHUC
KOHACHCATOPOB.

OHeprus 3apsKEHHOI0 KOHIEHCATOpA.
JIBHKEHHE 3apsHDKEHHON YaCTHIIBI B OTHOPOIHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue yCTpoCTBa M TEXHOJIOTHYECKUE MPOIECCHI: 3JIEKTPOCKOI, IIEKTPOMETP,
AJIEKTPOCTATHYECKAs 3aIUTa, 3a36MJICHHUE JICKTPONPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban e
['paada.

JlemoHcTpamuu.

Y CTpoUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

DIEeKTpUYECKOE MOJIE 3apsHKEHHBIX IIAPUKOB.

DNEKTPUUECKOE M0JI€ IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOIHUKY B IEKTPUYECKOM IOJIE.

OnexTpocTaTHYecKas 3aluTa.

YCTpoiCTBO U IEMCTBHE KOHAEHCATOPA MTOCTOSSHHOW U IEPEMEHHON €MKOCTH.

3aBHCHMOCTD QJICKTPOCMKOCTH INIOCKOI'O KOHACHCATOPA OT IIOIIAAN IIIACTUH, PACCTOAHUA
MCKAY HUMHU U HHBHGKTqueCKOﬁ IMPOHUITACMOCTH.

DHeprust MeKTPUUECKOro MO 3apsKEHHOTO KOHIeHcaTopa.
3apsaka u pa3psKka KOHAEHCATopa 4epe3 pe3ucTop.
YdeHuueckuit 3KCIIepUMEHT, 1a00opaTopHble pabOoThl, MPAKTUKYM.
OreHKa CHIT B3aUMOJICHCTBHS 3apsDKEHHBIX TEII.

HaGmoienue mpeBpaiieHus: YHEPruH 3apsDKEHHOTO KOHACHCATOpa B DHEPTHIO U3TYUYCHUS
CBETOHO/1A.

I/I3y‘-ICHI/IC MMPOTCKAHUS TOKA B IICIIH, co;[epxcameﬁ KOHACHCATOP.

Pacnipenenienrie  pa3HOCTHM NOTEHUMATIOB  (HAampsDKEHHSA) TMPH  IOCITIEI0BAaTEIIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHASHCATOPA Ye€pe3 PE3UCTOP.



116.6.4.2. Tema 2. I1oCTOSTHHBIN JIEKTPUUYECKHI TOK.
Cuia Toka. I1ocTOSIHHBIN TOK.

VCII0BHS  CyIIECTBOBAHMS IIOCTOSHHOTO —3JIEKTPUYECKOrO TOKA. VICTOYHMKM TOKa.
Hanpsxenne U n DJIC € .

3akoH OMa Jy1sl ydacTKa 1enu.

3JICKTpI/I‘-IeCKOC COIMPOTHUBJICHUC. 3aBHCHMOCTD COIIPOTUBJICHHUA OJHOPOAHOI'O ITPOBOJHUKA
OT €TI0 JJIMHBI U IIJIOIaaX IOIIEPEYHOro CCUCHU. y,[[eJ'IBHOC COIIPOTUBJICHHUE BCUICCTBA.

[locnenoBarenbHOe, MapayiebHOE, CMEUIAaHHOE COEAMHEHHME IIPOBOJHUKOB. Pacuer
pa3BETBICHHBIX AMeKTprueckux mnenei. [IpaBuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akon Jxoyinsa-JleHna.
MOUIHOCTb 3JIEKTPUUECKOro ToKa. TernaoBas MOLUIHOCTb, BbIIENIsIeMasi Ha Pe3UCTOpe.

O/1C u BHYTpEHHEE CONPOTUBIICHUE UCTOYHHUKA TOKA. 3aKOH OMa /17151 IOJTHOW (3aMKHYTOM)
3JIEKTPUUECKON 1enu. MOIHOCTh UCTOYHUKA TOKAa. KopoTkoe 3amMblkaHue.

KOHI[GHC&TOp B IICTIM ITIOCTOSAHHOI'O TOKA.

TexHuueckue yCTporucTBa U TEXHOJIOTMYECKHUE IIPOLIECCHL: AMIIEPMETP, BOJILTMETP, PEOCTar,
CYETUHK IEKTPUUECKOU SHEPIHH.

JlemoHcTpanuu.
N3MepeHne cuibl TOKa U HAMIPSKEHUS.

HccnegoBanne 3aBUCHUMOCTH CHJIBI TOKa OT HalpsDKCHUA  JIA pe3UCTOpa, JIaMIIbL
HaKaJIMBaHHA U CBETOAMWOAA.

3aBHCHMOCTD CONMPOTUBJICHHUA NUIUMHAPUYCCKUX TIPOBOAHHUKOB OT [JIMHBI, IUJIOINAAU
MOINEPECUYHOTO CCUCHUSA U MaTCpUaa.

HccnegoBaHue 3aBUCUMOCTH CHJIBI TOKA OT COIIPOTUBJICHUS ITPU TOCTOSIHHOM HAIIPSAXKCHUH.

ITpsmoe usmepenne D/IC. KopoTkoe 3aMblkaHME IajlbBaHHMUYECKOTO JJIEMEHTA M OLICHKA
BHYTPEHHETO COIIPOTUBIICHUS.

Crnioco0sI coeHeHus: UCTOYHUKOB Toka, DJIC Garapeii.

HccnegoBanue Pa3HOCTU NOTCHIHAJIIOB MCKAY IMMOJIOCAaMU UCTOYHHUKA TOKA OT CHJIBI TOKA B
OCIIH.

Y4eHu4ecKkuil SKCIIepUMEHT, Ta00opaTOpHbIe paboThI, IPAKTUKYM.
HccnenoBaHue CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.
N3mepenue yaeapHOro COpoTUBIEHHS IPOBOIHUKOB.

HccnenoBanne 3aBUCHUMOCTH CUJIBI TOKAa OT HANpsDKEHHWS JUIsl JIaMIIbl HaKaJlMBaHUS.
YBenuyeHue npezaena U3MepeHus amrnepMerpa (BoJIbTMETpa).



N3mepenne 3/1C 1 BHYTpEeHHEr0 CONPOTUBIICHUS] ICTOYHUKA TOKA.

I/ICCJ'IG,Z[OBaHI/Ie 3aBUCHUMOCTH BZ[C TraJIbBAaHUYCCKOI'0 3JIEMCHTA OT BPEMCHU IIPpU KOPOTKOM
3aMbIKaHHUH.

I/ICCJ'IG,Z[OBaHI/IC Pa3HOCTH NOTCHIHAIIOB MEXKAY IMOJIIOCaMU HCTOYHHKA TOKa OT CHUJIBI TOKA B
OCIIN.

HccnenoBanue 3aBUCUMOCTH TTOJIE3HOW MOIITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.
116.6.4.3. Tema 3. Toku B pa3JIMuHbIX cpeaax.

DnexTpuueckas MPOBOJUMOCTb PA3IUYHBIX BELIECTB. JJIEKTPOHHAS MPOBOAMMOCTH
TBEPJbIX  METAUIOB.  3aBUCUMOCTH  COINPOTHBJICHUS  METAUIOB  OT  TEMIEPaTyphl.
CBepXmnpoBOIUMOCTb.

DnexTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOcTBEHHass W IMpUMECHass MPOBOJUMOCTh IOJYIPOBOJHUKOB.
CsoiicTBa p-n-nepexona. [TomynpoBoiHUKOBbIE TPUOOPBI.

ONEKTPUYECKUH TOK B DJJIEKTPOJIMTAX. DJIEKTPOJUTUYECKAs IUCCOLMALHUA. DJIEKTPOIU3.
3axonbl Dapanes i AIEKTPOIH3a.

DneKkTpruyecKuil TOK B razax. CaMoCTOsATENbHBIN U HECAMOCTOSTENbHBIN pa3psia. Paznuunbie
THUIBI CAMOCTOSITENBHOTO pa3psiaa. Moinnus. [1nazma.

TexHuueckue ycTpoilcTBa M MPaKTMYECKOE MPUMEHEHHE: Tra3opaspsi/iHble JIaMIlbl,
3NIEKTPOHHO-JIy4eBass TPyOKa, MOIYHPOBOAHUKOBBIE NMPHOOPHI: THOA, TPAH3UCTOP, (OTOIHOL,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIM, BBIIUIABKA AIIOMUHUSA, DJEKTPOHHAs
MHUKPOCKOTIHS.

JleMOHCTpaLuH.

3aBHCUMOCTH COPOTHBIICHHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB IEKTPOTUTOB.

3akoHbl a5ekTpoauza Dapazes.

HckpoBoii pa3psa v POBOIUMOCTh BO3yXa.

CpaBHEHHE POBOAMMOCTH METAJIOB U TIOJTYIPOBOTHUKOB.

OIHOCTOPOHHSAS TPOBOAMMOCTD JUOIA.

YdeHn4ecKknit SKCIIEPUMEHT, JTa00opaTOpHbIe PabOThI, MPAKTUKYM.

Habmtonenue snexTpoinusa.

N3mepenne 3apsiia OJHOBAJICHTHOTO HOHA.

HccnegoBaHue 3aBUCUMOCTH COIIPOTUBJICHUSA TCPMOPE3UCTOPA OT TEMIICPATYPHL.

CHsTHE BOJIBT-aMIIEPHOMN XapaKTEPUCTUKH TUOA.



116.6.5. ®usnyeckuil NpaKTUKYM.

CrniocoObl n3MepeHns: PU3NUECKUX BEIUYHH C UCIOJIb30BAHUEM aHAJIOTOBBIX U LIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB W  KOMIBIOTEPHBIX JaTYUKOBBIX CHCTEM. AOCONIOTHBIE H
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  u3nueckux BenuuuH. OlLleHKa  TpaHull
IIOTPELIHOCTEM.

[IpoBenenne KOCBEHHBIX U3MEpPEHUI, UCCIEAOBaHUN 3aBUCUMOCTEN (PU3NUECKUX BETUYHH,
MPOBEPKa MPEATIOKEHHBIX THIMOTE3 (BHIOOP M3 pabOT, OMMCAHHBIX B TEMATHYECKHX pa3Jenax
"Y4yeHn4YeCKn IKCIIEPUMEHT, Ja0opaTOpHbIE pabOThI, TPAKTUKYM").

116.6.6. MexnpeaMeTHbIE CBSI3H.

N3yuenne xypca ¢pusuku yrimybiaeHHoro ypoBHs B 10 kilacce OCyIIECTBISIETCS C YUETOM
COJICPXKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJOTUM, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

MeXnpeaMeTHbIE TOHSATHUS, CBS3aHHBIC C HM3YyYCHHUEM METOJOB HAYYHOTO IO3HAHUS:
SIBJICHHE, Hay4HbId (akt, rumore3a, (u3MYecKas BEJIMYWHA, 3aKOH, TEOpHs, HAOJNIOJICHHE,
IKCIIEPUMEHT, MOJICTTUPOBAHHUE, MOJICIh, H3MEPECHHE, TTOTPEITHOCTH U3MEPEHUH, H3MEPUTEITHHBIC
npuoOopsI, IU(poBast 1ad0paTopHs.

Matremaruka: Pemenue cucreMsl ypaBHeHuid. JInneliHas ¢yHKIus, mapadoia, runepboa,
uX rpauku u cBoiictBa. TpuroHoMmerpuueckue PyHKIUU: CHHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOKIECTBO. BEKTOpBl M MX NPOEKIMH HA OCH KOOPAMHAT,
CJI0’KE€HHE BEKTOPOB.

buonorus: MexaHnmueckoe ABMKCHHE B KUBOW TpUpoje, AUPQy3usi, 0CMOC, TEIUIO0OMEH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYXalolled  Cpelbl,  yTUIW3alus
OMOOPraHMYECKOTO TOTUIMBA ISl BBIPAOOTKH "TEIIOBON" M 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE U KalWUISPHBIE SBJICHHS B IPUPOE, SJIEKTPUUECKUE SABJICHUS B )KHUBOM MPUPOJIE.

XUMHS: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOEHHWE aTOMOB UM MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpHAsI Macca, MoJIy4YeHne HAHOMATEepUasoB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEN U
ra3oB, OKHJIKHE KPHUCTALIbI, DJJICKTPUUYECKUE CBOWCTBA METAIOB, AJIEKTPOJUTHUYECKAS
JUCCOLIMAIS, TaTbBAHUKA, TIEKTPOHHAS MUKPOCKOIIHS.

['eorpadusi: B1axxHOCTH BO3/IyXa, BETPBI, 0apOMETpP, TEPMOMETP.

TexHonorus: npeodpazoBaHKe ABUKEHUN C MCIIOIb30BAaHHUEM MEXaHHU3MOB, YUET CYyXOro U
KUAKOTO TPEHUsT B TEXHUKE, CTATUYECKHME KOHCTPYKIMM (KPOHIUTEWH, pelnieTyaTbie
KOHCTPYKIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHHSI MEXAHUKH B TEXHUKE (TMPOCKOI, BOJIOMET
U JIpyrue), ABUTATe]Ib BHYTPEHHETO CropaHHs, MapoBas TypOMHa, OBITOBOM XOJOIWJIbHUK,
KOHJIULIUOHEP, TEXHOJOTMM IIOJY4EHUS COBPEMEHHBIX MAaTEpUAIOB, B TOM 4HCIIE
HAaHOMATEPHAJIOB, M  HAHOTEXHOJOTMM,  DJJCKTPOCTAaTHYECKas  3allMTa,  3a3¢MIICHHE
AIIEKTPONPUOOPOB, ra30pa3psiAHbIE JTAMITBI, TOTYIPOBOJHUKOBBIE TPHOOPHI, TaIbBAHUKA.

116.7. CopepxxaHue oby4yeHuns B 11 knacce.
116.7.1. Paznen 4. DnekTpoIuHAMUKA.
116.7.1.1. Tema 4. MaruuTtHoe 1oJe.

BSaI/IMOJIeI‘/’ICTBHe MMOCTOAHHBIX MAarHuTOB W IMPOBOJHUKOB C TOKOM. MarauTHoe moJe.



Bekrop marauTHOM MHAYKIMU. [IpuHIMI Cylieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOU
WHIYKLHH.

MarnuTHOE MoJie MPOBOJHUKA C TOKOM (MPSMOro MPOBOJHUKA, KATYIIKA M KPYrOBOIO
BuTKa). OnbIT Dpcrena.

Cuiia AMriepa, ee HanpaBJIEHUE U MOYJIb.

Cuuia JlopeHiia, ee HarpaBieHUE U MOIYJIb. JIBIKEHHE 3apsHKCHHON YaCTHIIBI B OJTHOPOIHOM
MarHuTHOM noje. Padora cubl JlopeHna.

MarsauTHoOE 110JI€ B BC€IICCTBE. (DeppOMaFHeTI/IKI/I, mapa- 1 JuaMaraCTuKHu.

Texuudeckue yCTpOﬁCTBa U TCEXHOJOIMYCCKUC IMPOLCCCHI: IMPUMCHCHHUEC IMOCTOAHHBIX
MAarduToB, OSJICKTPOMArHuTOB, TCCTCP-MYIbTUMETP, OSJICKTPOABUTATEIID }IKO6I/I, YCKOPUTCIIN
9JICMCHTAPHBIX YaCTHII.

JlemoHcTpamnuu.

Kaptuna J5uHUH UMHAYKUMA MarHUTHOTO TOJS TOJIOCOBOIO M IOJKOBOOOpPa3HOIO
IIOCTOSIHHBIX MarHUTOB.

KapTI/IHa JIMHUHA MarHATHOM HWHAYKIOWH IOJI JJIMHHOTO IIPAMOI0 MPOBOJHHUKA U 3aMKHYTOI'O
KOJIBLICBOI'O ITPOBOAHUKA, KATYHIKHU C TOKOM.

B3anmMopeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JenctBre cuisbl JIopeHIIa Ha HOHBI 2JIEKTPOJIUTA.

HaGntonenue nBuXeHUs My4Ka 3J€KTPOHOB B MArHUTHOM IIOJIE.

[IpuHIMI AEHCTBUS 3IEKTPOU3MEPUTENBHOTIO IPUOOpPa MAarHUTOSIEKTPUUECKON CUCTEMBI.
VYdeHnueckuit 3KCIIepUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM.
HccnenoBanne MarHUTHOTO MOJIS TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue 1efcTBUSA OCTOSIHHOTO MAarHATA HA PAMKY C TOKOM.
N3mepenue cunsl Amnepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMITEpa.
116.7.1.2. Tema 5. DneKTpOMAarHUTHAsI MHTYKIIHSL.

SIBneHue >n€KTpOMarHUTHONM MHAYKUMU. [loTOok Bexkropa marHuTHOW uMHAyknuu. DC
MHAYKIHU. 3aKOH AJIeKTpoMarHuTHOU nHaykuu @apanes. Buxpesoe anexkrpuueckoe mose. Toku
dyxo.



O/J1C uHAYKIMY B IPOBOJHUKE, TBUXKYILIEMCS] B OJTHOPOJJHOM MarHUTHOM II0JI€.
[IpaBuio Jlenna.

NunykrtuBHOCTh. Karymka MHIYKTHBHOCTM B LENM IOCTOSHHOTO TOKa. JSIBiIeHHE
camouHaykiuu. IJ1C caMOMHAYKIIWH.

3Hepr1/151 MAarauMTHOI'O ITOJIA KaTyIIKH C TOKOM.
9J'I€KTp0MaFHI/ITHOG I10JIC.

Texuudeckue yCTpOﬁCTBa 1 TCXHOJOT'MYCCKHUE ITPOUCCChI: MHAYKIIUOHHAA 11€4Yb, COJICHOU/,
3aluTa OT JICKTPU3aluK TCJI IIPU ABUKCHUHU B MArHUTHOM I10JI€ 3emn.

JleMoHcTpauuu.

Habmroienue siBiaeHus! 3J€KTPOMAarHUTHOM MHTYKITUH.

Uccnenosanue 3aBucumoctu 3/1C MHIYKIIMK OT CKOPOCTU U3MEHEHHUSI MAarHUTHOT'O TTIOTOKA.
IIpaBuio Jlenua.

[Tanenne MmarauTa B aIIOMUHUEBOM (METHOM) TpyOe.

SIBneHne caMOMHAYKIUY.

Uccnenosanue 3apucumoctd 3/IC caMOMHAYKIMU OT CKOPOCTH MU3MEHEHMsI CHJIbI TOKA B
LEIIN.

Y4eHHUECKUN IKCIIEPUMEHT, JIA0OpaTOPHBIC pA0OTHI, MPAKTUKYM.
HccnenoBanue siBIeHUS AIEKTPOMArHUTHOM WHIYKITHH.
OnpeneneHrne UHAYKIIMA BUXPEBOTO MAarHUTHOTO TTOJIS.
HccnenoBanue siBIEHUS CAMOMHTYKITUH.

COopka MosienH 3JIEKTPOMAarHUTHOI'O TeHepaTopa.

116.7.2. Pazgen 5. KonebaHusg ¥ BOJHEL.

116.7.2.1. Tema 1. Mexanndeckue KojicOanus.

Konebarenspuas cucrema. CBoOOOIHBIE KOJIEOAHNS.

lapmonnueckne  kojaeOaHwms. Kunematuueckoe u IUHAMHAYECKOe OIIMCaHHueE.
DHepreTudyeckoe OMucaHue (3aKOH COXPaHEHUs MEXaHNYeCKOH YHEpTUH ). BBIBOA TMHAMUYECKOTO
OTIMCAHUsI TAPMOHUYECKHUX KOJICOAHUH M3 UX SHEPTETHUYECKOTO M KHWHEMAaTUUECKOTO OMMCAHUS.

Amiuntyna U ¢aza konebanuid. CBsi3b aMIUIUTYABI KOJIEOAHUN HMCXOAHOM BEIMYUHBI C
aMIUIUTY/IaMU KoJ1e0aHui ee CKOPOCTU U YCKOPEHHS.

Ilepuon u yacrora xonebanuil. [lepuon mManbix cBOOOIHBIX KoJeOaHHI MaTeMaTHYECKOTO
MmasiTHUKA. [leprosa cBOOOAHBIX KOEOaHUN MPYKMHHOTO MasiTHUKA.



[TonsaTtue o 3aryxaromux kojeOaHusX. Beinyxkaennsie konebanus. Pezonanc. PezonancHas
KpuBas. BiusiHue 3aryxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

TexHuueckue YCTpPOMCTBA M TEXHOJIOTMYECKHE IMPOIECChl: METPOHOM, 4Yachl, KayelH,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

JleMoHcTpanuuu.
3anuch KoaebaTeabHOro ABUKECHHUS.
Habnronenne He3aBHCUMOCTH TIEpHO/ia MAIBIX KOJICOAHUH Tpy3a HAa HUTH OT aMIUIUTY/IbI.

I/ICCJ'IGI[OBaHI/Ie 3aTyXaromunux KoyieOaHHuil U 3aBUCHMOCTH nepuoga CBO60,Z[HI>IX KoJieOaHui
OT COIIPOTUBJICHUA.

HccnenoBanue kojebaHUil Ipy3a HAa MAaCCUBHOW MpYXHHE C LEIbl0 (HOPMUPOBAHMS
NpeCTaBICHUN 00 HIeaTbHONW MOJIENU TPYKUHHOTO MasTHUKA.

3aKOH COXpaHEeHUsI SHEPTUU MpHU KOoIeOaHUIX Irpy3a Ha MPYKUHE.
UccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Habmonenue pe3onanca.

YdeHU4ecKuil IKCIIEPUMEHT, 1a00opaTopHbIe pabOThI, MPAKTUKYM.
N3mepenue nepuoa cBOOOAHBIX KOJeOaHUN HUTSHOTO U MPYKUHHOTO MasiTHUKOB.
N3ydeHne 3aK0HOB ABM>KEHUS Tela B X0/ KoJIeOaHUI Ha yIIpyrom MojBece.
W3y4yeHne nBUKEHNSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue FHEPTUH B IPY>KUHHOM MasTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/AbI 3aTYXalOUINX KOJIeOaHUH.
UccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

116.7.2.2. Tema 2. DneKTpoMarHUTHbIE KOJIeOaHMUs.

Koneb6arenbupiii koHTyp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B UIACATHHOM
konebatenbHOM KOHType. Popmyna Tomcona. CBs3b aMIUIUTYABl 3apsia KOHAEHcaTopa C
aMILTUTYJION CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKkoH COXPAHCHUA SHCPIUH B UJICAJIbHOM KoJIe0aTeIbHOM KOHTYPC.

3aryxammue JJIeKTPOMAarHUTHBIC KojeOaHus. BBIHYXJICHHBIE 3JEKTPOMAarHUTHBIC
KOJIeOaHusl.

[Tepemennbli TOK. MOIIHOCTH MEPEMEHHOTO TOKa. AMIUIMTYAHOE M JIEHCTBYIOIIECE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS TIPU Pa3IUIHOM (opMe 3aBUCHMOCTH TEPEMEHHOTO TOKa OT
BPEMEHU.

CunyconaalbHbIN NTepeMEHHBIN TOK. Pe3ncrop, KOHIEHCAaTOp U KaTylIKa UHIYKTUBHOCTHU B
L[ENU CUHYCOUJAIIBbHOTO IEPEMEHHOr0 TOKa. Pe3oHaHc TokoB. Pe3oHaHc HanmpsKeHUH.



Wneanbublii Tpancpopmarop. [IponsBoncTBo, mepenaya U moTpedIeHHE 3IEKTPUUECKOM
JHEPIUu.

DKOJIOTHYECKHE PUCKU IPU IMPOU3BOACTBE 3EKTpodHepruu. KynbTypa HcCronb30oBaHMs
JJIEKTPO’HEPIUH B IIOBCEAHEBHOM XKU3HU.

TexHuueckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: AJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JUHUM JIEKTponepeaay.

JleMoHcTpanuu.

CB0OOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

3aBUCHUMOCTh 4aCTOTHI CBOOOHBIX KOJIEOAHUN OT MHAYKTUBHOCTH M €eMKOCTH KOHTYpA.
OciorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXarOMKX JIEKTPOMArHUTHBIX KOJIEOAHHIA.

Monenb 31eKTPOMarHUTHOTO TeHepaTopa.

BrIHyX1€HHBIE CHHYCOHIaTbHBIE KOJICOaHMUS.

Pesucrop, karyimika HHIYKTUBHOCTU U KOHJICHCATOP B IIEMH IEPEMEHHOT0 TOKA.

Pe3onanc mpu 1mocienoBaTeIbHOM COCOUHEHUU PE3UCTOpa, KaTyIIKM WHIYKTUBHOCTH H
KOH/JIEHCATOopa.

Y CTpoiCTBO U IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Mogaenps TMHAM JIEKTPOIIEPEIAYUH.

VYyeHn4yeckuii SKCIEPUMEHT, JTaOOpaTOPHbIE pa0OThI, TPAKTUKYM.
Nzydenue Tpanchopmaropa.

HccnenoBanne NmepeMEeHHOr0 TOKA 4epe3 MOCIE0BATENbHO COEIMHEHHBIE KOHIEHCATOp,
KaTyILIKYy ¥ PE3UCTOP.

HaOnroneHue 21eKTpOMarHUTHOTO PE30HaHCA.
HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENH EPEMEHHOT'0 TOKA.
116.7.2.3. Tema 3. MexaHn4eCKHE U dJIEKTPOMArHUTHBIE BOIHBI.

MexaHnueckre BOJIHBI, YCIOBUS UX pacipocTpaHeHus. [lonepeunslie 1 MpoJOIbHbIE BOJIHEI.
[lepuon, CcKOpPOCTh pacmpoCTpaHEHHs U JJIMHAa BOJHBL. CBOMCTBA MEXaHMUYECKHUX BOJIH:
OTpakeHHe, IpeToMIIeHUe, UHTephepeHIIs U AU(paKIIHsL.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.
[ITymoBoOe€ 3arpsA3HEHNE OKPYKAIOLIEH CPENIbI.

SJIGKTpOMaFHI/ITHI)Ie BOJIHEL. Y CIIOBHS HU3TYUYCHUA OJICKTPOMArHUTHBIX BOJIH. Bianmuas

opuenTanus Bektopos I/, B, V B anekTpoMarauTHoOl BOIHE.



CBolicTBa  DJIGKTPOMArHUTHBIX  BOJIH:  OTpPa)KE€HUE, MPEIOMIICHHE, MOJsIpU3aLus,
uHTephepeHIus U TudpaKims.

[Ikana 37€KTPOMarHUTHBIX BOJH. [IpMEHEHHE 3JEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIUIIBI paIUOCBA3U U TENIEBUACHUS. Pagronokanus.
DNEKTPOMAarHuTHOE 3arpsA3HEHNUE OKPYKAIOIIEH CPEJIbI.

TexHnyeckue yCTpOHCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paauONpPHEMHHK, TeJNeBU30p, aHTeHHa, Tenedon, CBY-meub, yibTpa3ByKoBas
JMArHOCTHKA B TEXHUKE U MEJIULIUHE.

JleMoHcTpanum.

OO6pazoBanue U pacnpoCTpaHEHUE TOTIEPEYHBIX U TTPOJIOJIBHBIX BOJIH.
Konebmromnieecs Te10 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JJTUHBI BOJHBI OT YaCTOTHI KOJICOAHUH.

Habmonenue orpakeHus U NpeoMIICHUS MEXaHUYECKUX BOJIH.
Ha6monenne naTepdepeHnn U AUPPakIud MEXaHHIECKUX BOJTH.
AKYCTHYECKHI pe30HaHC.

CBoiicTBa yIbTpa3ByKa U €ro IPUMCHCHHE.

HaGmtonenue cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIATYI0H W YacTOTOM
KoJIcOaHUIA.

HccnenoBanue  CBOMCTB  DJEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HTepepeHIns.

ObnapyxeHue HHPPAKPACHOTO U YIbTPapUOIECTOBOTO U3TyUSHHI.
Y4eHHUECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC pa0OTHI, MPAKTUKYM.
N3ydenne mapamMeTpoB 3BYKOBOI BOJHBI.

N3ydenne pacpocTpaHeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.
116.7.2.4. Tema 4. OnTuka.

[IpsmonnHeliHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHOW cpene. Jlyu cBera. TodeuHsblit
MCTOYHHK CBETA.

Otpaxenue cBera. 3akoHbI OTpaxxeHHs cBera. [locTpoeHue u300pakeHUN B IUIOCKOM
3epkaie. Cepuueckue 3epkaa.

[Ipenomnenne cBeta. 3akOHBI TPETOMJICHHS CBeTa. AOCOIIOTHBI  TOKa3aTelb
npesnomieHuss. OTHOCUTENbHBIA MOKa3aTenb mnpenomiieHus. [loCTOSHCTBO YacTOThI CBETa M
COOTHOILIEHHUE JUIMH BOJIH NPH IMEPEX0/Ie MOHOXPOMATUYECKOTO CBETa 4Yepe3 IpaHully paszjesa



JBYX ONITUYECKUX CPE.
Xon nydeit B mpu3me. Jucnepeus ceera. CiioxHBIN cocTtaB 0eoro cBera. L[ser.
ITonnoe BHyTpeHHEe oTpaxeHue. IIpenenbHbIi yroi MojaHoro BHyTPEHHErO0 OTPAKEHHUSL.

CoOuparomue M pacceuBaronive JMH3bl. ToHkas muH3a. DOKYyCHOE pAcCTOSHUE U
ONTUYECKasl CHUJa TOHKOM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUS TOHKOH cepudeckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIILHOTO IT0KA3aTEeNs IPEIOMIICHUS.

@opMyIia TOHKOU JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JTMH30M.

Xox nyya, IPOLIEIEro JUH3Y MO/ IPOU3BOJIBHBIM YIJIOM K €€ INIABHOM ONTHYECKON OCH.
[TocTpoeHue n300paXeHMt TOUKH U OTPE3Ka MPSMOM B COOMPAIONINX U PACCEHBAIOIINX JTHH3AX U
UX CHUCTEMaX.

Onrtuyeckue npudopsl. Paspematonias cnocoOHOCTh. [71a3 Kak onTHYecKast CHCTeMa.
[Ipenensl MPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHbIE HUCTOYHHKHU. Y CIOBHS
HaOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(GEPEHIIMOHHON KapTHHE OT ABYX KOT'€PEHTHBIX
UCTOYHUKOB. [IprMepsl KIaccuuecKkux HHTEPEPCHIIMOHHBIX CXEM.

Hudpakus ceta. AudpakinuoHHas pemieTka. YciloBue HAOMIOJEHHUS TJaBHBIX
MaKCHMYMOB IIPH TaJICHUH MOHOXPOMATHYECKOTO CBETa HA TU(PPAKIIMOHHYIO PEIICTKY.

Honﬂpmaum{ CBCTaA.

TexHnueckue ycTpoHCTBa W TEXHOJOTMYECKHE IMPOLIECChl: OYKM, JyIa, IEepUCKOII,
¢oroanmapar, MUKPOCKOII, IPOEKIIMOHHBIH anmapar, IpOCBETICHUE ONTUKH, BOJIOKOHHAs ONTHKA,
T paKIMOHHAs PeIeTKa.

JleMOHCTpaLuH.

3aKOHbI OTPa’KEHHUS CBETA.

HccnenoBanue nmpeaoMIIeHUs CBETa.

HabmnroeHune momHOTro BHYTPEHHETO OTpaKeHHsL. MOeb CBETOBO/IA.

HccnenoBanue xo/ja CBETOBBIX ITyYKOB Yepe3 IIOCKOIapauIeIbHYIO MJIACTUHY U MIPU3MY.
HccnenoBanue cBONCTB N300paKeHH B TMH3AX.

Mojenu MUKpOCKOIIa, TeIeCKoma.

Hab6mronenue natepdepeHimu ceera.

HabmnroneHnue 1BeTOB TOHKHMX TUICHOK.

Hab6mronenue qudpakiuun cBera.

N3yuenne qupakinOHHON PELIETKH.



Habmtonenue nupakiiMOHHOTO CIIEKTpA.

Habntonenue nucnepcuu cBerta.

HaGmoneHue nonsipu3alyu cBeTa.

IIpumeHeHne MOIIPOUIOB IS U3YUEHHUSI MEXaHNYECKUX HAIIPSDKECHUN.
YdeHu4ecKuil SKCIIEPUMEHT, J1a0opaTopHbIe pabOThl, IPAKTUKYM.
N3mepenue nokasareis IpeaoMICHUs CTEKIIA.

HccnenoBanmne 3aBUCUMOCTH (POKYCHOTO PACCTOSHUSL OT BEIIECTBA (HA MPUMEPE JKUIKUX
JIUH3).

N3mepenne poKyCHOTO paCCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tonydenune n300pakeHus B CUCTEME U3 IIOCKOTO 3epKalia U JINH3HI.
[Tonyyenune n3o0pakeHust B CUCTEME U3 JIBYX JIMH3.

KoHncTpynpoBanue TeneCKOMUYECKHX CUCTEM.

Habmronenne nudpaknuu, nHTEpPEPeHIINN 1 MOISPU3ALUIU CBETA.
N3ydenue nonspusanuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUDIIEKTPHKA.
N3ydenne naTepPEepeHITNU JIA3PHOTO HU3ITYICHUS HA IBYX MIEIISX.
Habmonenue aucnepcum.

Hab6mronenue u uccnenoanne nudpakIimOHHOTO CIIEKTPA.

W3mepenue NIMHBI CBETOBOW BOJIHBI.

[Tonyuyenue crekTpa U3IIydeHHs] CBETOIMOIA TIPHU MTOMOIIH TUPPAKITMOHHON PEIISTKH.
116.7.3. Paznen 6. OCHOBBI cielIUaIbHOM TEOPUH OTHOCUTEIBHOCTH.

['paHnuBpl IPUMEHUMOCTH KIIACCHYECKOW MeXaHUKH. [locTynaTel cnenmanbHOM TEOpUHU
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHONW  wHTepBas.  lIpeoOpasoBanus  Jlopenma.  YcioBue
OpUYUHHOCTU. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHU U COKpaIEHUE
JJINHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBs13b MaccChl ¢ PHEPTUEN U UMITYJIBCOM PEIATUBUCTCKOM YaCTULIBI. DHEPIHsI MOKOSI.

TexHnuueckue YCTPOﬁCTBa U TCXHOJIOTMYCCKHUEC NPOUECCChI: CITYTHUKOBBIC MNPHECMHUKU,
YCKOPUTEIHN 3apsAKCHHBIX YaCTHII.

YdeHu4eckuit 3KCIIepUMEHT, 1a00paTOpHbIe pabOoThl, IPAKTUKYM.

OnpeneneHne UMMYJIbCA U SHEPTUU PEISATHBUCTCKUX 4acTHIl (1o doTorpadusM TPEKOB



3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).
116.7.4. Paznen 7. KBanToBas ¢usuka.
116.7.4.1. Tema 1. KopryckynsipHO-BOJTHOBOM JTyaH3M.

PaBHOBecHOE TemioBoe wu3NydeHHE (M3IydeHUE aOCOJIOTHO YEPHOro TeJa). 3aKOoH
cMmentenusa Buaa. 'mnore3a Ilimanka o kBaHTax.

®DoTOHBI. DHEPTHs U UMITYJILC (POTOHA.

®otordpdext. OnbiTel A.I'. Croneroa. 3akonsl porodddexra. YpaBHeHne JUHIITEIHA TS
dotoaddekra. "Kpacnas rpanuma” porodrddekra.

JlaBnenue cBeTa (B YAaCTHOCTH, HaBJICHHE CBeTa Ha AaOCOJIOTHO TOTJIOMAIOIIYI0 |
abCcoMI0THO oTpaxarolryto nmosepxHocts). OnbiThl [1.H. Jlebenena.

Bonnoseie cBoiicTBa yactuu. Bosnnsl ne bpoiursa. [Jlnuna BonHbl ne bpoiinsg um pazMepsl
00J1aCTH JIOKaIM3alK ABIKYILIeica yacTulbl. KopmyckynsipHo-BoiHOBOM AyanusMm. Judpaxuus
3JIEKTPOHOB Ha KPUCTAJUIAX.

Crneuunduka usmepenuit B Mukpomupe. CooTHOILIEHHS HeonpeneneHnocTei ['eitzendepra.

TexHuuecknue yCTpOHCTBA M TEXHOJIOTMYECKHE IPOIECCHI: CIIEKTPOMETP, (POTOIIEMEHT,
doToaTUNK, TYHHEIbHBI MUKPOCKOII, COJIHEUHAas OaTapesi, CBETOIUO/.

JleMoHcTpanuu.

@013 PeKT Ha YCTaHOBKE C IMHKOBOM MJIACTHHOM.

HccnenoBanue 3akoHOB BHELTHETO poTOdPeKTa.

HccnenoBanue 3aBUCUMOCTH CONIPOTHUBIIEHUS TIOJTYITPOBOJHUKOB OT OCBELLIEHHOCTH.
Cseroano.

Conneunas Oartapes.

Y4eHnueckuit IKCIEPUMEHT, JIaOOpaTOpHbIE pabOThI, MPAKTUKYM.

HccnenoBanue poropesucropa.

N3mepenne nocrosinaol [1nanka Ha ocHOBe nccnenoBanus Gorodddexra.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMUO OT HAIIPSIKEHMUSL.
116.7.4.2. Tema 2. ®dusuka aroma.

OmnbITHI IO UCCIIEAOBAHUIO CTpOeHUs aToMa. [manerapuast Moaens atoma Pesepdopaa.

IToctynatel bopa. M3nydenne u morsnomieHue (GOTOHOB NMPH MEPEXOJIE aToMa C OJHOTO
YPOBHS DHEPTHH HA JPYTOM.

Bunsl cnektpoB. CriekTp ypOBHEHN 3HEpruu aToMa BOJIOPOJA.



CnoHTaHHOE U BBIHYXKIEHHOE U31yueHue ceera. Jlasep.

TexHuueckue ycTpoiicTBa M TEXHOJIIOTMYECKHE IPOLECCHl: CIEKTPAJbHBIA aHAIN3
(criekTpocKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

JleMoHcTpanum.

Monens onbita Pesepdopra.

Hab6mronenne nuHeHvYaThiX CIIEKTPOB.

YCTpOUCTBO U IEHCTBHE CYETYMKA HOHU3UPYIOLIUX YaCTHULL.
Onpenenenne AJIMHBI BOJIHBI Ja3€pPHOTO U3TYYCHUS.
Y4eHHUECKUN IKCIIEPUMEHT, JIA0OpaTOPHBIC PAOOTHI, MPAKTUKYM.
Hab6mronenue nuHeRyaToro CriekTpa.

HccnenoBanue criekTpa pa3peKeHHOTO aTOMApHOTO BOJOPOJIa W M3MEPEHHE TMOCTOSIHHON
Pun6epra.

116.7.4.3. Tema 3. ®u3uka aTOMHOTIO SApa U 3JEMEHTAPHBIX YACTHULL.

Hyxnonnas mozmens sanpa [eiizenOepra - MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
HN3oTo1m!.

PannoaktuBHOCTh. Anb(a-pacman. DNeKTpOHHBIA U MO3UTPOHHBIN Oera-pacmaza. ['amma-
U3ITy4EHUeE.

3aKOH paJAMOaKTUBHOTO pacnana. PanumoakTuBHbBIE H30TONBI B mpupoae. CBoiicTBa
MOHU3HUPYIOIIETO U3NTy4YeHHs. BiusiHue painoakTHBHOCTH Ha JKUBBIE OpraHu3Mbl. EcTeCTBEHHBIH
¢don uznyuenus. Jlozumerpus.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.

Snepuble peakiuu. Jlenenue u cuntes aaep. JAnepHsie peakropsl. [IpobiemMsl ynpaisieMoro
TEPMOSJIEPHOTO CUHTE3a. DKOJIOTUYECKUE acTIeKThl Pa3BUTHUS SACPHON SHEPTEeTHKU.

Mertoasl perucTpan U UCCICAOBAHUA 3JICMCHTAPHBIX YaCTHUII.

@yHIaMEHTAIIBHBIE B3aUMOJCHCTBUA. bapuoHbI, ME€30HBI M JIeNTOHBI. IIpencraBienue o
CranpaptHoil Mogenu. KBapk-TritooHHast MOJENb apOHOB.

®usuka 3a npeaenamu CTaHIapTHOW MoJienn. TeMHas MaTepus U TEMHas SHEPTHUsl.
EnunCcTBO (hM3nueckoit KapTUHBI MUpA.

TexHU4ecKue yCTpOMCTBAa M TEXHOJIOTHYECKHE TMPOIIECCHI: JO3UMETpP, kamepa BuibcoHa,
SAJIEPHBI  PEaKTOp, TEPMOSACPHBI peakTop, aTroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

YdeHuueckuit 3KCIIepUMEHT, 1a00opaTopHbIe paboThl, IPAKTUKYM.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).



HccnenoBanue paguoakTUBHOTO (hOHA € MCTIOJIb30BAaHUEM J03UMETPA.
W3y4yenune nornomieHns 0eTa-4acTuIl ATFOMHHUEM.
116.7.5. Paznen 8. DneMeHTHl aCTPOHOMUU M aCTPO(PU3HUKH.

Oranel pa3BUTHA aCTpOHOMHUH. [IpHuKIagHOE 1 MUPOBO33PEHYECKOE 3HAUEHNE ACTPOHOMHH.
[TpruMeHNMOCTD 3aKOHOB (PU3UKH 11 OOBSICHEHUS IPUPOJIBI KOCMHUUYECKHX OOBEKTOB.

Meroasl acTpoHOMHUYECKHX HccieqoBaHud. COBpeMEHHbIE ONTHYECKHE TEJIECKOIIbI,
PaaNOTENeCKOIIbl, BHEATMOC(EpHast aCTPOHOMHUSL.

Bun 3Be3aHoro Heba. Co3Be3aus, SpKue 3Be3/1bl, INIAaHEThI, KX BUIMMOE JBH)KCHHUE.
CoHeuHas cucrema.
Connne. ConHeuHass akTUBHOCTD. McTounuk sHeprun CosTHIa U 3BE31.

3Be3/1pl, UX OCHOBHBIE XapaKTepUCTUKU. J{narpaMma "crieKTpaibHbIN KJIACC - CBETUMOCTB".
3Be31bI TJIaBHOI MOCIIEN0BATEIBHOCTH. 3aBUCHMOCTh '"'Macca - CBETUMOCTL" IS 3B€3] IJIaBHOU
MoCJIeIOBaTeIbHOCTH. BHyTpennee cTtpoenue 3Be3n. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXO0XKACHUU U 3BOJIOIMU COJIHIIA U 3BE€3/1. DTarbl )KU3HU 3BE3]I.

Mneunsiii [1yTe - nama [Manaktuka. [lonoxxenne u neuwxxenue Connia B ['anaktuxe. Tumbl
ranakTuk. Paguoranaktuku U kBazapbl. UepHble AbIPBI B sIpax TajJaKkTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon XaO6na. PasOeranue ranaktuk. Teopus
Bonbioro B3pbiBa. PenmkroBoe u3mydenue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.
Hepemennsie mpo6iieMbl aCTPOHOMUH.
Yuenndeckue HaOIIOICHUS.

Habmtonenus 3Be3/HOro Heba HEBOOPYKEHHBIM IJ1a30M € UCIIOJIb30BaHUEM KOMIBIOTEPHBIX
MPUIIOKEHUH JUISI ONTpeIeIeHHsI TIOJI0KEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO AaTy: OCHOBHbIE
co3Be3usl CeBepHOro MoNIyIapus U spKUe 3BE3/bI.

Habmtonenus B Teneckon JIyHbl, IUIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.
116.7.6. dusndeckuil NpaKTUKYM.

CrniocoObl n3MepeHus: PU3NYECKUX BEIMYMH C UCIOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEINIbHbIE  TOTPEIIHOCTH  Hu3MepeHud  ¢usuueckux BenuuuH. OlleHKa  TpaHuIll
[IOTPELITHOCTEM.

[TpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIIETOBAHNI 3aBUCUMOCTEHN (DU3NIECKUX BEIIUYHH,
MPOBEpPKa MPEAIOKEHHBIX THMOTE3 (BHIOOP M3 pabOT, OMUCAHHBIX B TEMAaTHYECKUX pa3Jenax
2
"YyeHn4ecKnii SKCIIEPUMEHT, JTJaOOpaTOpHBIE pabOThI, TPAKTHKYM").

116.7.7. O6o61matoriee NOBTOPEHHE.

O0600611eHre 1 cucTeMaTH3aIMs CoJlepKaHus pa3/ienioB Kypcea "Mexanuka", "MonexynspHas



¢usuka u TepmomuHamuka', "DnextpoauHamuka', "Komebanuss u BomHbI", "OCHOBBI
crienuaabHOM Teopun oTHocuTenbHocTH", "KBaHTOBas ¢usmka", "DIeMEHThl aCTPOHOMHUU H
actpousuxu".

Ponp ¢usukm um acTpoHOMHHM B SKOHOMHUYECKOW, TEXHOJOTMYECKOH, COIMAIbHOW U
ATHYECKOH chepax AeaTeTbHOCTH YEJIOBEKa, POJIb U MECTO (DU3UKHU M aCTPOHOMUHU B COBPEMEHHON
HAyYHOH KapTHHE MHUpA, 3HAYCHUE OMHMCATEIbHOM, CHCTEMAaTHU3UPYIOIIEeH, OOBSICHUTEIbHOU U
INPOTHOCTUYECKON (YHKUUH (PU3NUECKON TeOpuH, poib PU3UUECKON Teopuu B (OPMHPOBAHUU
Ipe/ICTaBICHNHN O GU3MYECKON KapTHHE MUPA, MECTO (pU3NIECKOi KapTUHBI MUpPA B OOLIEM PATY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUH O IPUPOJIE.

116.7.8. MexxnpeamMeTHbIE CBSI3H.

Wzyuenmne xypca ¢u3uku yriyoieHHOro ypoBHsS B 11 Kiacce OCyIIeCTBISIETCA C Y4eTOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBsI3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

MexXIpeaMeTHbIC TOHSATHS, CBSI3aHHBIE C HM3YyYCHHEM METOJI0OB HAyYHOTrO ITO3HAHUS:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
9KCIIEPUMEHT, MOJICJIUPOBAHUE, MOJICIIb, U3MEPECHHE, TOTPEIIHOCTH U3MEPEHUH, H3MEPHUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

MaremaTuka: Pemenue cucremsl ypaBHeHMH. TpuroHomerpuyeckue (yHKLUUHU: CHHYC,
KOCHUHYC, TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO. BekTopbl m ux
IPOEKIMM Ha OCH KOOPAMHAT, CJIOKE€HHE BEKTOPOB. IIpoM3BOJHBIC 3JIEMEHTAapHBIX (DYHKIMH.
[Tpu3Haku o100 TPEYTOIBHUKOB, ONPEACTICHHE TUIOMIAIN TUIOCKUX (GUTYp B 00BbemMa Tedl.

buonorus: snexTpuueckue sIBICHUS B )KUBOU MPUPO/IE, KoJiebaTeIbHbIe IBHKEHUS B )KUBOI
MPUPOAE, SKOJIOTMYECKUE PHUCKH IPU MPOHU3BOJCTBE DIJIEKTPOIHEPTUH, BJIEKTPOMATHHUTHOE
3arpsI3HEHUE OKPYXKAIOLIEH Cpenbl, YIbTPa3ByKOBas IMATHOCTHKA B MEIULMHE, ONTHYECKUE
SIBJICHUS B YKUBOW MPUPOJIE.

XHUMHS: CTPOCHME aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEpABIX TeEl,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pEIIeTKH, CIIEKTPaIbHbIN aHaIH3.

l'eorpadusa: mMarHuUTHBIE TMONIOCA 3€MIIM, 3alIeKU MArHUTHBIX Py, (POTOCHEMKA 3€MHOI
MOBEPXHOCTH, ceiicmorpad.

TexHosnorus: NpUMEHEHHEe MOCTOSHHBIX MarHUTOB, JIEKTPOMArHUTOB, 3JEKTPOJBUTATENb
Sxobu, reHepaTop MEPEMEHHOIO TOKAa, HWHAYKLUMOHHAs Tedb, JMHUM DSJeKTpoliepenad,
ANIEKTPOABHUraTeNb, pajap, paJUONPUEMHHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-neus,
yIbTpPa3ByKOBasi JIMArHOCTHKAa B TEXHHKE, MPOEKIMOHHBIA ammapar, BOJIOKOHHas OITHKA,
coJIHeyHast OaTapesi, CIIyTHUKOBbIE IPUEMHUKH, SJI€pHAsi YHEPTeTUKA U HKOJIOTUUYECKUE aCTIEKThI
€€ pa3BUTHSL.

116.8. lMnaHupyemble pe3ynbTaTbl OCBOEHUSA MporpamMmbl no ¢usnkKe Ha
YPOBHe cpeaHero obwero oopasoBaHus

116.8.1. OcBoenne yueOHOrOo mnpenvera "duszmka" Ha ypOBHE CpEIHETO OOIIEro
oOpa3oBaHus (yrnyOJeHHBIH ypOBEHB) JOIDKHO OOECIEeYUTh JOCTHIKEHHE CIETYIOIINX
JIMYHOCTHBIX, MECTAITPECAMETHBIX U IPCAMETHBIX O6paSOBaTeJ'IBHI)IX PE3YIbTATOB.

JIMuyHOCTHBIE pe3yabTaThl OCBOEHHs yueOHoro mpenmera "®dusuka" NOMKHBI OTPakaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHarolUXCsl pyKOBOJACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEU



MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlUi, TO3UTHUBHBIX BHYTPEHHHX
yOXKIIEHU, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHUCKOTO  00IIecTBa,
pacHIMpeHHre >KU3HEHHOTO OMbITa U OMbITa JEITEIIBHOCTA B MPOIECCE peaiu3alid OCHOBHBIX
HaIpaBJeHUN BOCITUTATEILHOMN IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpax1aHCKOro BOCIIMTAHHUSA:

C(OPMHPOBAHHOCTh TPAKIAHCKOH TO3MIMK  OOydYaromerocss Kak aKTHBHOTO H
OTBETCTBEHHOT'0 WICHA POCCUICKOTO OOIIECTBA;

MPUHATHAE TPATUIIMOHHBIX OOIIEUETOBEUSCKUX TYMAaHHCTHUYECKHMX M JICMOKPATHYECKUX
IICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpEcax Ipa)KIaHCKOro OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3AIINH;

YMEHUE B3aUMOJEUCTBOBATh C COLMAIBHBIMU MHCTUTYTaMH B COOTBETCTBHH C UX
(GYHKIUSAMU U Ha3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOH J1eATEIbHOCTH;
2) NaTpUOTHUYECKOI'O BOCIIUTAHHUS:
c(OPMHUPOBAHHOCTb POCCUNUCKOM Irpa)1aHCKON UAEHTUYHOCTH, IaTPUOTU3MA;

HEHHOCTHOC OTHOIICHHWE K TOCYyAapCTBCHHBIM CHUMBOJIAM, AOOCTHXXCHUAM pOCCI/II\/JICKI/IX
YUYCHBIX B obnactu (1)PI3PIKI/I 1 TCXHHKC,

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIOCOOHOCTH OLIEHMBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YKCJIE B I€ATEIbHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyIIEro;
4) 5CTEeTUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, MPHUCYIIETO
¢du3nueckoil Hayke;

5) TpyIOBOTO BOCIIUTAHMUS:

MHTEpEC K pa3InuHbIM cepam npodeccrnoHaIbHOM JesITeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
C (QU3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun u
peaan30BbIBATh COOCTBEHHBIC )KU3HEHHBIE IJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO M CaMO0OOpa30BaHUIO B 00JacTH (U3WKK Ha
MPOTSKEHUH BCEU KU3HU;

6) PKOJIOTUYECKOTO BOCIIUTAHHUS:

C(OPMHUPOBAHHOCTh JKOJIOTUYECKOH KYIbTYphl, OCO3HAHHE TJIO0AIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



IJIAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUN B OKPY>KAIOLLIEN Cpelie HA OCHOBE 3HAHUS LIEJEN
YCTOWUYMBOTO pPa3BUTHUS YEIIOBEUECTBA;

paciiupC€HuC OIblTa JCATCIBHOCTU 9KOJIOTHYECKOM HaIlpaBJICHHOCTH Ha OCHOBC
HUMCIOIIUXCA 3HAHHH I10 (1)I/I3I/IK6;

7) LEHHOCTH HAYYHOT'O MTO3HAHMUSL:

cOPMUPOBAHHOCTH ~ MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HAaHHUC ICHHOCTH Hay‘IHOI\/'I JACATCIBbHOCTH, TOTOBHOCTh B IIPOLHECCE U3YUCHUSA (bI/ISI/IKI/I
OCYHICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE MHAUBUAYAJIbHO U B I'PYIIIC.

116.8.2. B npouecce NOCTHKEHUSI JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHSI IPOTrpaMMbl I10
dusnuKe I YpOBHS CpeIHEro oOmero oOpa3oBaHUs y OOYYAIOIIUXCS COBEPIICHCTBYETCS
SMOIMOHATBHBINA HHTEIUIEKT, MIPEAoaraonui copMUpOBaAaHHOCTS:

CaMOCO3HaHH, BKIIFOYAKOICTIO CIIOCOOHOCTH ITOHMMATh CBOC OMOIMOHAJIBHOC COCTOSHUC,
BHUACTDL HAITPABJICHHA PAa3BUTHA COOCTBEHHOH SMOIUOHAILHOU C(bepbl, OBITE YBCPCHHBIM B ce6e;

CaMOPEryJIMPOBaHUS, BKIIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTD
3a CBOE MTOBEJICHUE, CIIOCOOHOCTH a/IalITUPOBATHCS K SMOIIMOHATIBHBIM U3MEHEHHSM H ITPOSIBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTpeHHCﬁ MOTHUBALINH, BKHIOanOHleﬁ CTPEMJICHHUEC K OOCTHXXCHUIO I1CJIN MU YCIICXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC I[GI\/JICTBOBaTI), nucxoasa u3 CBOUX BOBMO)KHOCTefI;

OMIIaTHUH, BKJ'IIO‘-I&IOH.[CI\/'I CIIOCOOHOCTh TOHUMATH OMOIOHUOHAJIIBHOC COCTOSIHUEC [PYI'UX,
YUYUTBIBATH €TI0 IMTPHU OCYHICCTBJICHUN 06HI€HI/I$[, CIIOCOOHOCTH K COYYBCTBHIO U COICPCIKNBAHUITO,

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIMX CHOCOOHOCTh BBICTPAWBATh OTHOIIEHHS C JPYTMMHU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiiaTbh KOHQIUKTHI.

116.8.3. MeranpeaMeTHble pe3yabTaTbl OCBOEHHMsS MPOTpaMMbl CpPEAHEro  OOILIEero
00pa30BaHMs TOJKHBI OTPaXaTh:

116.8.3.1. OBnageHne yHUBEPCATbHBIMU NIO3HABATEIBHBIMY JIEHCTBUSAMMU:
1) GazoBbIe JIOTHYECKUE JCHCTBUSA:

CaMOCTOSITENIbHO (OPMYIUPOBATh W aKTYalIW3HpPOBaTh MpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OMPECACIIATH LCIIN ACATCIIbHOCTH, 3a/1aBaTh MapaMCTPbl U KPUTCPHUU UX NOCTHIKCHUS
BBISABJIATH 3aKOHOMEPHOCTHU U ITPOTHUBOPEUHNA B PACCMATPHUBACMBIX (1)1/[3PI‘-IGCKI/IX SABJICHUSX

pa3pabaTrbIBaTh IUIaH peIIeHUs MPOOJIEMBbI C YUETOM aHAIN3a UMEIOIUXCA MaTepUaTIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPCKTUBBI B ACATCIBHOCTb, OLICHUBATH COOTBCTCTBHUEC PE3YJIbTATOB MLCIIAM,
OLICHUBATb PUCKHU HOCHG}ICTBI/Iﬁ JACATCIIbHOCTH,

KOOPAUWHHUPOBATH U BBIIIOJHATH pa60Ty B YCIOBHAX PCAJIBHOIO, BUPTYAJIBHOIO U



KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;
pa3BUBaATh KPEATHBHOE MBIIUICHUE IPU PEIICHUH KHU3HEHHBIX TPOOIEeM.
2) 6a30BBIC UCCIICIOBATEIILCKIE ICHCTBUS:

BJIaJIeTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMHM IMOHATUAMU U METOJaMH (U3UYECKOI
HaYKU;

BJIaACTh HaBBIKAMHU y‘lC6HO-HCCJ’IC,HOB&T€JIBCKOﬁ u HpOCKTHOﬁ JACATCIIbHOCTH B obnacTu
(1)I/I3I/IKI/I, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IIOMCKY MCTOJ0B PCUICHU A 3a1ayd
(1)I/I3I/I‘16CKOFO COACPINKKAHMUA, IPUMECHCHUIO PA3JIMYHBIX METOJO0B ITIO3HAHU,

OCYILECTBIATh Pa3jM4YHbIE BUABI JESATEIBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHMs, €ro
UHTEpIpeTalyy, NpeoOpa3oBaHUI0 U NMPUMEHEHUIO B Pa3IMYHBIX Y4EOHBIX CUTyaLUsiX, B TOM
YHCIIe TP CO3aHUH YIEOHBIX TPOEKTOB B 001aCTH (PHU3HUKH;

BBISIBJISITH MPUUMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3aJady, BbIJIBUTaTh
TUTIOTE3Y €€ PEIICHHs], HAXOAUTh ApTYMEHTHI U1 JJOKA3aTeNIbCTBA CBOUX YTBEPXKICHUH, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAJIIM3UPOBATD IMOJYYCHHBIC B XOI€ PCHICHUA 3aa4n PE3YyJIbTaTbl, KDUTUUCCKU OLICHHUBATDH
HUX JOCTOBCPHOCTD, ITPOrHO3UPOBATL U3SMCHCHUC B HOBBIX YCJIOBUSAX;

CTaBUTH U (OPMYITUPOBATH COOCTBEHHBIC 337]a4l B 00pa30BaTEIIbHOMN JCSATSILHOCTH, B TOM
qrclie MPU U3YYCHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTD 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACSITEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YIEOHBIX MPEIMETOB;

BBI/IBUT'aTh HOBBIE UJIEH, MPEAIaraTb OpUrHHAIbHbIE MTOIXO/bl H PEILICHHUS;

CTaBHUTH MPOOJIEMBI U 33]1a4M, OMYyCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabota ¢ uHpOpMmManueit:

BJIa/IETh HaBbIKAMU MOJy4YeHHs] MHQOpMalUK (PU3MUECKOro COJEp’KaHUS M3 UCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSATEIBHO OCYLIECTBJIATh IIOMCK, AaHAJIM3, CHUCTEMAaTHU3alUl0 U
MHTEPIIPETALNIO UH(POPMALIUY Pa3IMYHBIX BUAOB U (OPM IPE/ICTABICHHUS;

OICHUBATHL JOCTOBCPHOCTDH HH(bOpMaLII/II/I;

MCIOJIb30BaTh CpeACTBa HH(OPMALMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B pEIIEHUN
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHU3AIMOHHBIX 331ad C COONIOIeHuEM TpeOOBaHUM
HPrOHOMUKHU, TEXHUKU OE30MaCHOCTU, TUTHEHBI, PECYpcOCOepexeHus, MPAaBOBbIX M ITHYECKUX
HOPM, HOpM MH(OPMAIIMOHHON 0€30IacHOCTH;

CO3/1aBaTh TEKCTHI (PU3NUECKOT0 COACPKAHUS B PA3IUYHBIX popMaTax ¢ y4€TOM Ha3HAYCHUS
UHpOpPMALlMU W 1EJIeBOM ayJUTOpUH, BBIOMpas ONTUMAIbHYIO (OpMy mpeacTaBieHUs U
BU3YaIH3alUH.

116.8.3.2. OBnaageHue yHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JEHCTBUAMMU:



1) obuienwue:
OCYIIECTBIIATH OOIIEHHE HA YPOKaxX (DU3HUKU M BO BHEYPOUHOH JICSITEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKNA KOH(DIUKTHBIX CUTYAIMd U CMATYATh KOH(MIIUKTHI;

pa3BEepHYTO M JIOTMYHO H3JIaraTh CBOI TOYKY 3pPEHHS C HCIOJIB30BAHHUEM SI3BIKOBBIX
CPEJCTB;

2) COBMECTHAs JEATEIbHOCTD:
MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIMBHyaTbHOH paboThI;

BBI6I/IpaTB TEMATUKY W METOAbI COBMECCTHBIX I[Gf/iCTBHfI C YUYCTOM O6I_HI/IX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4JIcHa KOJIJICKTHBA,

IIPUHUMATh LIEJIM COBMECTHOM [JEATENbHOCTH, OPIaHMU30BBIBATH U KOOPAMHUPOBATH
JICHCTBHSI 10 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJI/Ia M KAXJIOT0 yYaCTHUKA KOMaH/Ibl B OOIIMUIA PE3yNIbTaT MO
pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTLI, OUCHUBATH HACU C IMO3UMIHWU HOBU3HBI, OPUIMHAJIBHOCTH,
HpaKTquCKOﬁ 3HA4YUMOCTH,

OCYHICCTBIIATL IIO3UTUBHOC CTPATCTUYCCKOC TIIOBCACHHWEC B PA3JIMYHBLIX CUTyalHUIX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITh HWHHUIUATHUBHBIM.

116.8.3.3. OBnaseHyne yHUBEPCATbHBIMU PETYISATUBHBIMU JEHCTBUSMU:
1) camoopranu3zanus:

CaMOCTOATCIIBHO OCYHICCTBJIATHL ITIO3HABATCIBHYIO JCATCIBHOCTL B obnacTu (1)I/I3I/IKI/I u
ACTPOHOMMUHU, BBIABJIATDH HpO6JIeMLI, CTaBUTb U (I)OpMy.]'II/IpOBaTB COOCTBEHHBIC 3aaa4uu;

CaMOCTOATENIBHO COCTABJIATh IUIAH PEIICHHs pPAacYeTHBIX M KA4YECTBEHHBIX 3aJ]a4, IUIAH
BBITTOJIHEHUS] TMPAKTUYECKOM paboThl € y4eTOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEAIIOYTECHMI;

J1aBaTh OLEHKY HOBBIM CUTYaLlUsIM;
paciupsaTh paMKHi y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTCHUN;

Je7aTh OCO3HaHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
perieHue;

OLICHUBATDb HpI/IO6p €TEHHBIN OIIBIT,

croco6cTBOBaTh (HOPMUPOBAHUIO U MPOSIBICHUIO 3PYIUINH B 001acTH (QU3HUKH, IIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJbTYPHBIH YPOBEHD;

2) CaMOKOHTPOJIb!

AaBaTb OLICHKY HOBBIM CHUTYyaAllUsIM, BHOCUTL KOPPCKTHUBBI B ACATCIBHOCTH, OLUCHHUBATH



COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIaACTh HABbIKaMH IM03HABaTEIILHOM pe(i)J'[eKCI/II/I KaK OCO3HaHHUsA COBEPIIACMBIX HefICTBI/Iﬁ u
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;

UCTIOJIB30BATh MPHEMBI PeIICKCHH JJISl OLICHKU CUTYaIlMH, BEIOOpa BEPHOTO PEIICHHS;
OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHUS IO UX CHIDKEHHIO;
NPUHUMATh MOTUBBI M PTYMEHTHI IPYTUX HPU aHAIIN3E PE3yIIbTaTOB JICSTEIBHOCTH;
3) npunsTHE Ce0s U IPYTUX:

NPUHUMATH ce0s1, MOHNMast CBOU HEJOCTATK! U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U QPTYMEHTHI IPYTUX NP aHAIN3E PE3YNIbTAaTOB ACATEIbHOCTH;
NPU3HABATh CBOE MIPABO U MPaBO JPYTUX Ha OLIHOKY.

116.8.4. IIpeameTHble pe3yabTaThl OCBOEHUS ITPOrpaMMbl o ¢pu3uke. B npouecce n3yueHus
Kypca Kypca (pu3uku yriyojaeHHoro ypoBHs B 10 kimacce o0yyaromuiicss Hay4yuTCst:

MOHUMAaTh pPONb (U3UKH B OKOHOMHUYECKOH, TEXHOJOTHUYECKOW, HKOJIOTUYECKOM,
COLIMAJIBHOM M 3 TUYECKOH cdepax AeATebHOCTH YelIOBeKa, POJIb U MECTO (PU3UKHU B COBPEMEHHOM
HAay4YHOW KapTHHE MHpa, 3HAUYCHHUE OINMCATEIbHOM, CHCTEeMATH3UPYIOIIeH, OOBICHUTEILHON U
IPOTHOCTUYECKON (YHKIMHA (U3UUECKOM TEOpUHM - MEXaHUKH, MOJEKYISIpHOW (GU3UKU U
TEPMOJIMHAMHKH, POJIb (PU3NIECKON TeopuH B (OPMHUPOBAHUU TPEACTABICHUN O (PH3HMUECKOU
KapTUHE MHPa;

pasnuyarh yCIOBHUS HMPUMEHUMOCTH MojeNed (M3MYECKUX TeJl U IPOLECCOB (SBICHUIN):
UHepIMalbHas CHCTeMa OTcueTa, aOCONIOTHO TBEpAOE TeJlo, MaTepHajbHas TOUKa,
PaBHOYCKOpDEHHOE JIBI)KEHHE, CBOOOJHOE TMajeHue, adCoJTHO yhpyras naedopmanus,
abCOJIIOTHO yNpyroe M aOCOJIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENM Tras3a, XHUJIKOCTH U
TBEPAOro (KPUCTAJUIMUECKOT0) Teja, WAealbHbIH ra3, TOYEUHBI 3apsiji, OJHOPOIHOE
HIIEKTPUUECKOE TOJIE;

pasznuyaTh yCIoBUs (TpaHUIIbI, 00JIaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOIMil xapaktep (pyHAaMEHTaTbHBIX 3aKOHOB W OTPAaHUYEHHOCTH MCIOJIB30BAHUS YACTHBIX
3aKOHOB;

aHAJM3UPOBATh U OOBACHATh MEXAaHMUECKHE MPOLECCHl U SBJICHMS, UCHOJIb3ysd OCHOBHBIE
IIOJIOKEHUS MW 3aKOHBbI MCEXaHUKH (OTHOCI/ITGJ'H)HOCTI) MEXaHUYCCKOIo ABHIXCHHA, q)OpMy.]'IBI
KUHEMAaTUKU PABHOYCKOPEHHOIO JBIXKEHMs, NpeoOpazoBaHus [amwies 11 CKOpPOCTH U
NEPEMCIICHUS, 3aKOHBI HI)IOTOHa, IMPUHIUIT OTHOCHUTCIIBHOCTHU Fannneﬂ, 3aKOH BCEMHPHOI'O
TATOTEHUS, 3aKOHBl COXPAHEHHUs UMITYJIbCa U MEXaHMYECKOW SHEPTUH, CBA3b pabOTHI CHIIBI C
M3MEHEHHEM MEXaHWYEeCKOW OHHEpPruH, YCIOBUS PpABHOBECHS TBEPAOrOo Tela), MPU 3TOM
UCIIOJIb30BaTh MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBHS NPUMEHUMOCTU
¢busznyeckux 3aKOHOB: MpeoOpasoBanuil ["anmuies, BToporo u TpeThero 3akoHOB HpbroTOHa,
3aKOHOB COXPaHEHUsI UMITYJIbCA M MEXAHUYECKOW YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

AQHATM3UPOBATh W OOBSCHATH TEIJIOBBIC MPOIECCHl U SIBICHUS, HCIOJIB3Yys OCHOBHBIC
MOJIOKEHUS MOJICKYJSIPHO-KUHETHYECKOH TEOPHUH H  3aKOHBI MOJEKYISApHOW (QHU3uKU U
TEPMOJAMHAMUKH (CBSI3b JAaBJICHUS HJCATBHOTO Tra3a CO CPEIHEW KHUHETHYECKOW JHepruei
TEIUIOBOT'O IBMKEHHUS U KOHLIEHTPALIUEN €r0 MOJIEKYII, CBSI3b TEMIIEPATYPhI BEIIECTBA CO CPEIHEN



KUHETHYECKOM 3Hepmeﬁ TCIIJIOBOT'O ABMIXKXCHUSA €TI0 4aCTHULl, CBA3b AABJICHUA MACAJIBHOIO ra3a C
KOHIIEHTpallUel MOJIEKYJ U €ro TeMIepaTrypou, ypaBHeHne MenaeneeBa-Knamnelipona, nepBoiit
3aKOH TCPpMOJUHAMUKH, 3aKOH COXPAHCHUA OSHCPTHU B TCIUIOBBIX npoueccax), IIpnu 35TOM
UCIIOJIb30BAaTh MaTeMAaTUYECKOE BbIPAKEHHUE 3aKOHOB, YKa3bIBaTh YCJIOBHUSI MPUMEHHUMOCTHU
ypaBHeHus1 MeHeneesa-Kianelpona;

aHAJIM3UPOBATH U OOBICHATH JJIEKTPUUECKHE SIBICHUS, UCIIOJIB3YSl OCHOBHBIE MOJIOXKEHUS U
3aKOHBI 3JIEKTPOJAMHAMHUKMA (3aKOH COXpaHEHHUsS JJIEKTpUUECKOro 3apsiaa, 3akoH Kynona,
MOTEHLUATBHOCTh 3JIEKTPOCTATHUECKOTO TOJISI, IPUHLUIT CYHEePIIO3ULIUU SIEKTPUUECKUX TOJIEH,
IIPU 3TOM YKa3blBas yCJIOBMs IPUMEHMMOCTH 3akoHa KyiioHa, a Takke NMpPakTHYECKU Ba)KHbIC
COOTHOIIEHUS: 3aKOHBI OMa AJisl ydacTKa LEeNU U JUIs 3aMKHYTOM 3JIEKTPUYECKOM IenH, 3aKOH
Jxoyns-Jlenna, npaBuna Kupxroda, 3akonsr @apaes s 2JIeKTPOIIn3a);

OMUCHIBATh (PU3MYECKUE MPOLIECCHl W SBJICHUS, HCIOJIb3Yys BEIMUYMHBI: IEepeMelleHue,
CKOPOCTb, YCKOPEHME, HMIIYJbC Te€la WU CHUCTEMBbl TE€J, CHJIa, MOMEHT CHWJbl, JABJICHUE,
NOTEHLIMAJIbHAs DHEPrus, KUHETUYECKas HHEPrusi, MEXaHW4yecKas OHHeprusi, paboTa CHIIbI,
LEHTPOCTPEMUTENFHOE YCKOPEHHUE, CHJIA TSHKECTH, CHJIa YIPYTOCTH, CUjIa TPEHHUsS, MOIIHOCTb,
SHEPTrus B3aUMOJICHCTBUS Tela ¢ 3eMiieil BOJIM3H ee TOBEPXHOCTH, SJHEPTUsl yIPYyro nedopmanuu
MPYKUHBI, KOJIMYECTBO TEIUIOTHI, a0COTIOTHAS TeMIiepaTypa Tejia, paboTa B TEPMOJUHAMUKE,
BHYTPEHHSISI SHEPTUS UACaTbHOT0 OJJHOATOMHOIO ra3a, paboTa UaealbHOTO T'a3a, OTHOCUTEIbHAS
BJIQXKHOCTh BO31lyXa, KOA((UIMEHT IMOJIE3HOrO JCWUCTBUS HJICATHHOTO TEIUIOBOTO IBUTATEIIS;
ANEKTPUUYECKOE T0JIe, HAMPSIKEHHOCTh AJIEKTPUUYECKOTO MOJIs, HAMPSHKEHHOCTD IMOJII TOUYEYHOTO
3apsiia Wik 3apsHDKEHHOTO Iapa B BAKyyMe U B JUAJICKTPHUKE, TMOTEHIIMAI 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh MOTEHIHAJIOB, AJNEKTPOABIDKYILAS CHUJIA, CHJIA TOKA, HAMpPSHKEHHE, MOIIHOCTh
TOKA, JJIEKTPUYECKas EMKOCTh IUIOCKOTO KOHJAEHCATOpa, CONPOTHUBJIEHHWE YydacTKa LENnu ¢
MoCIe0BaTEIbHBIM U NapasieIbHbIM COETMHEHUEM PE3UCTOPOB, SJHEPTHSI SJIEKTPHUUECKOTO OIS
KOHJIEHCATOPa;

O0OBICHATHL OCOOCHHOCTH MMPOTCKAHUA (I)I/ISI/I‘IGCKI/IX SIBJICHUI: MEXaHHYECKOE JABHIKCHUC,
TCIIJIOBOC JIBMIKCHHEC 4YaCTUIl BCEIICCTBA, TCIJIOBOC PABHOBCCHUC, 6POYHOBCKOC JBHKXCHHC,
I[H(l)(l)ygl/lf{, HUCNApCHHUEC, KHUIICHUC W  KOHACHCALlUA, IUJIAaBJICHUEC W KpUCTAJJIM3aluid,
HAIpaBJICHHOCTL TCILIONCPpEaAAqYr, OJICKTpU3alud TCJI, SKBHUIIOTCHHUAJIBHOCTH ITOBCPXHOCTHU
3apPsKCHHOT'O IMTPOBOAHUKA,

MIPOBOAUTH HCCJEIOBAaHUE 3aBUCUMOCTH OJHOM (M3MYECKOM BEIMYMHBI OT JAPYro ¢
UCIOJIb30BAaHUEM MPSIMBIX H3MEPEHHH, MpU 3TOM KOHCTPYHUpPOBAaTh YCTAHOBKY, (pUKCHpOBATh
pe3ynbTaThl MOJIYYEHHOM 3aBUCHUMOCTH (PU3UYECKHX BEJIWYMH B BHUJE TPaQUKOB C y4ETOM
aOCOJTIOTHBIX MOTPELIHOCTEN N3MEPEHNUH, IeN1aTh BHIBOJIBI IO PE3Y/IbTaTaM UCCIIEOBAHUS;

MPOBOAUTh KOCBEHHbIE M3MEpPEHUs (PU3MUYECKUX BEIMYMH, @pPU OTOM BHIOMpATh
ONTUMAJIHBIA METOJ W3MEPEHHs, OLEHHBATh A0OCOJIIOTHBIE M OTHOCUTENbHBIE MOTPEIIHOCTH
IIPSIMBIX U KOCBEHHBIX U3MEPEHHU;

MMPOBOAUTL OIIBITBHI IO MPOBCPKE HpCﬂHOX(CHHOﬁ THUIIOTE3LbI: TNIAHUPOBATH JKCIICPUMCHT,
CO6I/IpaTI) OKCIICPUMCHTAJIBHYIO YCTAaHOBKY, aHAJIM3WUPOBATH IMOJYYCHHBIC PE3YJIBTAThI U ACIATH
BBIBOJ O CTATyCC HpeHHO)KCHHOﬁ TUIIOTE3hI,

coOmofaTh mpaBuia OE30MACHOTO TpyAa MpU TMPOBEACHUU HCCIENOBAaHUN B paMKax
y4eOHOTO  SKCIIEPUMEHTa, NPAKTUKyMa U  Y4eOHO-MCCIIEOBATENbCKOM W  MPOEKTHOM
JESITEIbBHOCTH C UCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1TaOOpaTOpHOro 000pyI0BaHuUs;

peliaTh pacyeTHbIE 3a7aUH C SBHO 3aJJaHHOW U HESIBHO 33JJaHHON (PU3MUECKOI MOJENbI0: Ha
OCHOBaHWHW aHAIW3a YCIOBUS OOOCHOBBIBATH BBIOOP (PU3MUECKOW MOIEIH, OTBEYArOIIeH



TpeOOBaHUAM 3aJaud, NPUMEHITH (QOPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH M IIOCTYJIAThI
buznyecKux Teopuil IpU UCIIOIB30BAaHUU MaTEMaTUYECKUX METOJIOB PEICHHUs 3a/1a4, IPOBOIUTD
pacueTbl Ha OCHOBaHMM HMMEIOLUXCS JaHHbIX, aHAJIW3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH
METO/Ibl PELICHUS] C YYETOM IOTYYEHHBIX PE3yIbTaTOB;

pemaTh KadecTBEHHBIE 3a/aud, TpeOyrolue NPUMEHEHHsS 3HAHWHA M3 PasHBIX pPa3lesioB
Kypca (pU3MKHM, a TaKKe HWHTErpallud 3HAHUN M3 JPYTrUX IPEIMETOB €CTECTBEHHO-HAayYHOI'O
LMKJIA: BBICTPAaUBaTh JIOTMYECKYIO LENOYKY PACCYKICHHM C HCIIOJIB30BAaHUEM HW3YYCHHBIX
3aKOHOB, 3aKOHOMEpPHOCTEH U (PU3NYECKUX SIBICHUI;

HCIIOJIb30BATh TCOPCTHYCCKUC 3HAHUA IJIA OOBSICHEHHUSI OCHOBHBIX IMPUHIIHUIIOB pa6OTLI
HU3MCPUTCIIbHBIX HpI/I60pOB, TECXHUYCCKUX YCTPOﬁCTB N TCXHOJIOTHYECCKUX IIPOLECCOB;

MPUBOANUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEkKHBIX YYEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00BsCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

AHAJIIM3UPOBATHL U OLICHUBATH ITOCICACTBUA OBITOBOM U HpOH?;BOI{CTBGHHOfI JACATCIIBHOCTH
YCJIOBCKA, CBSI3aHHOM C (I)I/I3I/I‘IeCKI/IMI/I nmpogeccamMu, C HOSI/II_II/Iﬁ 9KOJIOTHYECKOH 6630HaCHOCTI/I,
HpeIlCTaBJIeHI/If/'I 0 panuoOHaJIbHOM IIPUPOAOIIOJIB30BAHNH, a TAKKC pa3yMHOM HCIIO0JIb30BAHHUHU
,I[OCTI/I)KCHI/Iﬁ HAayKHU U TEXHOJIOTHI JJIA I[anLHeﬁmero Pa3BUTHA YCIIOBCUYCCKOI'O O6I_I_ICCTBa;

MPUMEHSITh PA3JIMYHBIC CIIOCOOBI paboThl ¢ WH(pOpMaIeld (U3MIECKOro COACpKAHHS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTUH, MPH 3TOM HCIOJIb30BATh
COBpEMEHHBIC HMH(OPMAIIMOHHBIC TEXHOJOTHUU I IOUCKA, NEepepaboTKU W MPEAbSBICHUS
y4eOHOM ¥ HAyYHO-TIONMYJSPHOH HMH(POPMAIMU, CTPYKTYPUPOBAHHS M HHTEPIPETAIHH
uH(pOpMAaIlMK, TIONYYCHHOW U3 Pa3MYHBIX HWCTOYHUKOB, KPUTHYCCKH aHAIM3UPOBATH
NoJIy4aeMyro HH(OpPMAIHIO M OIICHUBATh €€ JJOCTOBEPHOCTh KaK HA OCHOBE UMCIOIIUXCSI 3HAHUI,
TaK ¥ Ha OCHOBE aHAJN3a UCTOYHUKA HHPOPMAIIHH,

[POSBJIATL  OPraHM3ALMOHHBIE W IIO3HABATCIIBHBIE  YMEHHUS  CaMOCTOSTEIIBHOIO
NpUOOpETEeHUs HOBBIX 3HAHUHW B  MpOLIECCE€ BBIMNOJIHEHUS MPOEKTHBIX U y4yeOHO-
UCCIIEI0BATEIbCKUX PadOT;

paboTaTh B IpyMIE C UCIIOJIHEHUEM Pa3IMYHbIX COLUAIbHBIX poJiel, IIIaHUpOBaTh paboTy
TPYIIIBI, PAllMOHAIBHO PACIpPENEIATh ACATEIBHOCTh B HECTAHJAPTHBIX CUTYalHUsX, OLICHUBATh
BKJIaJ] KQKJI0T0 U3 YYACTHUKOB I'PYIIIBI B PEIIEHNUE pacCMaTPUBAEMON MTPOOIIEMBI;

MPOSBIISATH MOTUBALIMIO K OyAyIIei mpodeccuoHalbHOMN NEeATEeTbHOCTH 0 CIIEIUATbHOCTIM
(UBUKO-TEXHUUECKOTO MPOUIIS.

116.8.5. IlpeameTHbIE pe3yabTaThl OCBOCHUS NPOrpaMMBbl 110 ¢pu3nke. B npouecce n3yueHus
Kypca Kypca (pu3uku yriryoseHHoro ypoBHs B 11 kitacce oOyyarouuiicss HayauTcs:

MOHUMATh POJIb (PU3UKU B IKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COIMAIbHON M 3THYECKOM
cdepax AesITeNbHOCTU YEJIOBEKa, POJIb U MECTO (PM3UKH B COBPEMEHHON HayYHOU KapTHHE MHPA,
POJIb ACTPOHOMMH B IPAKTUUECKOH AESITEIbHOCTH YEJIOBEKA U IaJIbHEHNIIIEM HAYYHO-TEXHUYECKOM
pa3BUTHH, 3HAYEHHE ONMCATENIbHOM, CHCTEMaTU3UPYIOIIel, 00BICHUTEIBHON U TPOTrHOCTUYECKON
GyHKIMH (QU3NYECKON TEOpUHU - IEKTPOAMHAMHKH, CIEIUATLHOW TEOPHUHM OTHOCHTEIBHOCTH,
KBaHTOBOH (hM3HKH, posib PU3NYECKON TeoprH B (GOPMUPOBAHUH MPEJCTABICHUN O PU3NUECKON
KapTHHE MHpa, MeCTO (hPU3MYecKOr KapTUHBI MUpPa B OOIIEM PsIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEICTABICHUN O IPUPOJE;

pas3iiniaTth yCJIOBUA IMPUMCHUMOCTU Mopesen (1)I/I3I/I‘-ICCKI/IX TCII U IPOLCCCOB (HBHCHHﬁ)Z
OOIHOPOJHOE DJBJICKTPHUYECKOC W OJHOPOAHOC MArHUTHOC II0JII, TapMOHHYCCKHUC KOJ'Ie6aHI/I$I,



MaTeMaTI/I‘-IGCKI/Iﬁ MasiTHHK, I/I,Z[Ga.HBHBII‘/JI pr)KPIHHbeI MasiTHHK, I‘apMOHI/I‘-IeCKI/Ie BOJIHBI,
UJeaNbHBIA KOeOaTeIbHbBIN KOHTYD, TOHKAs JIMH3a, MOJIeNIel aTOMa, aTOMHOTO sI/Ipa U KBAaHTOBOM
MOJIEJINA CBETA;

pasnuyath yciaoBus (TpaHUIlbl, 00J1acTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATD
BceoOIMii xapakrep (QyHIaMEHTATbHBIX 3aKOHOB W OTPAaHUYCHHOCTH MCIOJB30BAHUS YACTHBIX
3aKOHOB;

AQHAIM3UPOBATh U OOBSCHATH JJICKTPOMATHUTHBIC IPOIECCHI W SBICHUS, HUCIOIb3YS
OCHOBHBIC TTOJIOKCHHS M 3aKOHBI JIEKTPOAMHAMUKHA M CIHEIUATBHOM TEOPUU OTHOCUTEIHHOCTH
(3aKOH CcOXpaHEHHUs JJIEKTpUUECKOro 3apsjaa, cwia Awmmepa, cuina JlopeHna, 3akoH
SJIEKTPOMArHUTHOM WHIAyKUMHM, mpaBwio JleHuna, cBszp OJIC caMOMHAYKIUM B 3JIEMEHTE
ANEKTPUUECKOMN LIENH CO CKOPOCThIO M3MEHEHMsSI CUJIBI TOKA, MOCTYJIATHI CIEHAIbHOW TEOpUU
OTHOCHUTEJIbHOCTH DWHINTEHHA);

aQHAIM3UPOBATh U OOBSICHITH KBAHTOBBIC IPOIECCHl M SBICHUS, WCIOJB3YS ITOJTOXKCHHS
KBaHTOBOH (u3uku (ypaBHeHHe DiHIITENHHA Uis GoToddeKTa, IepBblii U BTOPOH MOCTYNATHI
bopa, mnpuHIUI COOTHOIICHUS HEONpeneIeHHOCTer ['eii3eHOepra, 3aKOHBI COXpaHEHUS
3aps0BOIO U MAacCOBOTO YHCEN W SHEPruu B SACPHBIX PEAKUUAX, 3aKOH PaJMOaKTUBHOTO
pacriana);

OMUCHIBATh (U3UYECKUE TPOIECCHl U SBJICHMS, UCIOJB3YS BEIMYMHBI: HANPSIKEHHOCTh
AIIEKTPUYECKOTO IIOJIA, MOTEHIHAl 3JEKTPOCTaTUUYECKOIO IOJs, pPa3HOCTh IOTEHIUAJIOB,
ANEKTPOABIIKYILAS CUJIAa, MHIYKIUS MAarHUTHOTO TIIOJsl, MAarHUTHBIA TOTOK, cWiia Amrepa,
WHIYKTUBHOCTh, DJIEKTPOABUXKYIAs CHJIAa CAMOWHIYKIIMH, DSHEPrusi MAarHUTHOTO TIOJIS
MPOBOJHMKA C TOKOM, PEISTUBUCTCKUN UMITYJbC, TIOJHAS HEPIHsl, SHEPTUs MOKOs CBOOOIHOM
YaCTHIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsi[ SAPa, SHEPTHUS CBS3H SI/Ipa;

OOBSICHATH OCOOEHHOCTHU NMPOTEKAHUS (PU3NUECKUX SBJICHUN: 2JIEKTPOMAarHUTHAS WHAYKIMS,
CaMOMHIYKIIHS, Pe30HAHC, HHTEPPEPEHIINS BOJH, AU(PaKIUs, TUCTIEPCHs, TIOJTHOE BHYTPEHHEE
oTpaykeHue, Gporoanekrpuueckuit 3¢ ekt (horoaddexr), anbda- u 6era-pacnasl saep, ramma-
U3JIy4eHue siep, GU3nIecKre MPUHIMITEI CIEKTPATBHOTO aHAIN3a U paboTHI Jla3epa;

ONpeEIATh HAPaBIEHNE HHAYKIIMM MarHUTHOTO TI0JI1 MPOBOJHUKA C TOKOM, CHJIBI AMIiepa
u cuiibl Jlopenna;

CTPOUTDH I/I306pa)K€HI/Ie, CO31aBacMocC IMJIOCKUM 3€PKaJIOM, TOHKOH JII/IH3OI>'I, U paCCUUTBhIBATDb
€T0 XapaKTCPUCTUKU;

MPUMCHATH OCHOBOITIOJIAraromue aCTPOHOMUYCCKHUE ITOHATHS, TCOPUHN U 3aKOHBI UIS aHAJIN3a
U OOBSCHCHHS (1)I/ISI/I‘~IGCKI/IX mponeccoB, MpOUCXOAAINIUMX B 3BC31aX, B 3BC3JHLIX CUCTEMAX, B
MEXKTrajlaKTHUECKO cpeac; ABUXKCHUA HeOECHBIX TCJI, O9BOJIOIIWHU 3BC31 U BCCHCHHOf/'I;

MIPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEJIMYUH C UCIIOJIb30BAHUEM MPSMBIX
U3MEPEeHUH, NP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH pPE3yIbTaThl IMOJYYECHHOMH
3aBHCUMOCTH (PU3UYECKHX BEIMYMH B BUJAE I'paUKOB ¢ y4yeTOM aOCOIOTHBIX MOTPELIHOCTEN
M3MEPEHMI, 1ENaTh BBIBOJBI 10 PE3YJIbTaTaM MCCIIECOBAHMS;

MPOBOAUTh KOCBEHHBIE M3MEpPEHHUs (PU3MYECKHX BEIMYMH, NpPU OSTOM BBIOMpATH
ONTUMAJIHBIA METOJ W3MEPEHHs, OLEHHBATh A0OCOJIIOTHBIE M OTHOCUTENbHBIE MOTIPEIIHOCTH
IIPSIMBIX U KOCBEHHBIX U3MEPEHHN;

IMPOBOAUTL OIIBITHI IO IMPOBCPKE HpCHHOX(CHHOﬁ THUIIOTE3bI: TNIAHUPOBATH JKCIICPUMCHT,
CO6I/IpaTI) OKCIICPUMCHTAJIBHYIO YCTAHOBKY, aHAJIM3UPOBATH IMOJYYCHHBIC PE3YJIBTAThl U ACIATH



BBIBOJ O CTATyCC HpG,Z[.HO)KGHHOﬁ T'UIIOTE3hI,
OIIMChIBATh METOJbI ITOJTYYCHHA HAYYHBIX aCTPOHOMHNYCCKUX 3HaHI/II\/'I;

coOmoaTh mpaBwiia OE30MaCHOTO Tpyla HpU IMPOBEACHUU HCCIENOBAaHMA B paMKax
yu4eOHOro  JKCIEepUMEHTa, IMpakTUKymMa ¢  Y4eOHO-HCCIEAOBATEIbCKOM U  MPOEKTHOU
JeSITEILHOCTH € MCTIOJIb30BAaHHEM U3MEPUTENIBHBIX YCTPOUCTB U Ja00paTOPHOTO 000PYA0BAHMS,

peliaTh pacyeTHbIE 3a7aUu C IBHO 33JaHHOW U HESIBHO 3aJIaHHOM (pU3HUeCcKOi MOJIeNbIO: Ha
OCHOBaHUWU aHaJIM3a yCIOBHS BEIOUPATh (U3HUECKUE MOJICITH, OTBEUYAIOIIHE TPEOOBAHUSM 3a1a4H,
OPUMEHSTh (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH M IMOCTYNAThl (PU3NYECKUX TEOpHUil INpHU
WCIIOJIb30BAaHUHM MAaTEMaTUYECKUX METOJIOB PEIICHHS 3aJ]1a4, IPOBOJIUTH pacueThl HA OCHOBAaHUU
UMEIOLINXCS TaHHBIX, aHATU3UPOBAThH PE3YNIbTAaThl U KOPPEKTUPOBATH METO/IbI PELICHHUSI C YIETOM
MOJIYYSHHBIX PE3YJIbTATOB;

pelaTh KadecTBEHHbIE 3a/laud, TpeOyrolue NPUMEHEHMs 3HAaHWM M3 pasHbIX pPa3lesioB
Kypca (U3HMKH, a TakKe WHTErpallid 3HAHUKA M3 JPYTUX IMPEIMETOB €CTECTBEHHO-HAYYHOTO
LIMKJIA: BBICTPAMBATh JIOTMYECKYIO LENOYKY DPACCYKIECHHUH C HCIOJb30BAaHUEM H3YyYCHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN U (PU3UUYECKUX SIBICHU;

UCIOJb30BATh TEOPETUUECKUE 3HAHUA JIi OOBSACHEHHS OCHOBHBIX INPHHLHUIIOB pabOThI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTUIECKUX MTPOIECCOB;

IPUBOANUTH IPUMEPHI BKJIaJa POCCUHCKUX U 3apyOEkHBIX YYEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLICHMBATH MOCJEICTBUS OBITOBOM M MPOU3BOJICTBEHHOU N1EATEIHHOCTH
YeJIOBEKa, CBSI3aHHOW ¢ (PH3UYECKUMH TPOIECCAMHU, C MO3UIUH IKOJIOTHYECKON 0€30MacHOCTH,
MPEACTABICHUI O palMOHAIIBHOM MIPHUPOAOINOIb30BAHUM, a TAK)KE Pa3yMHOM HCIOJIb30BaHUU
JTOCTH>KCHUI HAYKH M TEXHOJIOTHH /TS JaTbHEHIIIETO pa3BUTHS Y€TTOBEYECKOTr0 00IIeCTBa;

NPUMEHATh Pa3iIMuHble COocoObl paboThl ¢ MH(popManMen (GU3NYEeCKoro coaep’kaHHs C
MCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTUH, MpPH 3TOM HCHOJIb30BaTh
COBpEMEHHbIe WH(OpPMAIMOHHBIE TEXHOJOTMU MJs TIOUCKA, MepepaboTKU M TNperbsSBICHUS
yueOHOM M HAY4YHO-NOMYJISIpHOM MHGpOpManuu, CTPYKTYpUPOBAaHHUS M HMHTEpIpETaluu
uHpOpMaLlUY, TIOJYYEHHOM W3 pa3iWYHbIX HMCTOYHUKOB, KPUTMYECKH aHAJIW3UPOBATh
MOJIy4aeMyro HH(POPMAIIUIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a HCTOUYHUKA HH(OpMaIH;

HpOfIBJ’ISITI) OpFaHI/ISaHI/IOHHI)Ie nu I1IO3HABATCJIBbHBLIC YMCHI/HI CaMOCTOATCIBHOTO
NpUOOpEeTEeHUsT HOBBIX 3HAHUW B  TMpolLeCCE€ BBIMOJIHEHHS TMPOCKTHBIX U y4eOHO-
HCCIIeI0BATEbCKUX padoT;

paGOTaTB B I'PpYIIIC C UCIIOJIHCHUCM PA3JIMYHBIX COUAJIbHBIX pOJ'ICfI, IJIaHUPOBATb pa60Ty
Tpy1Iibl, paqMOHAJIbHO pacupCACiadaTh ACATCIbHOCTh B HCCTAHAAPTHBIX CUTyallUAX, OLCHHUBATH
BKJIaJ KaKA0T'0 U3 YHaCTHUKOB I'PYIIIILI B PCIICHUC paCCManHBaeMOﬁ Hp06JICMBI;

MIPOSIBIIATH MOTHBAIINIO K OYAyIIeH MpodecCHOHAIBHOMN IeATETbHOCTH I10 CIIeITUATBHOCTAM
(U3UKO-TEXHUYECKOTO MPOUIIS.

116.9. [{ns mpoBeieHns €TMHOTO TOCYIapCTBEHHOTO dk3ameHa 1o ¢usuke (panee - EI'D mo
¢dbusnKe) ucmonp3yercsl mepedeHb (kKoaudukaTop) mpoBepseMbIX TpeOOBaHUU K pe3yiabTaTam
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MTPOTrpaMMBbl CPEIHETO 00IIero 00pa3oBaHus U JIEMEHTOB
COJIepKaHUSI.



Taomuua 14.4

[Tporepsiembie Ha EI'D mo ¢usuke TpeboBanmst
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEJIbHOM NpOTrpaMMbl
cpemHero o0Iero oopa3oBaHus

Kon [IpoBepsieMmblie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOEHMSI OCHOBHOM
IIPOBEPSAEMOTO 00pa3oBaTeNbHON IPOrpaMMBbl CpeIHEro o01Iero oopa3oBaHus
TpeOOBaHUS
| ChopmupoBaHHOCT, ~ yMEHHH  pacro3HaBaTb  (PU3UYECKUE  SBICHUA

(mpotiecchbl) U OOBSACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

2 Brnanenue ocHoBomonararomuMu (pU3NYECKUMH MOHSATUSMU U BEIMYUHAMH,
XapaKTePU3YIONIMMHE (PHU3UIECKHE TPOIIECCHI

3 CdopmMupoBaHHOCTh YMEHUIN MPUMEHSITh 3aKOHBI KJIACCUUYECKON MEXaHHKH,
MOJICKYJIApHON (DU3UKH M TEPMOJUHAMUKH, IJICKTPOIUHAMUKH, KBAHTOBOU
bu3uky Ui aHanM3a U OOBSICHEHHs SBICHUN MHUKPOMHUpPA, MaKpoMupa U
MeramMHupa, paszanyaTh YCJIOBUS (TpaHUIBl, O0JIACTH) TPUMEHUMOCTH
(GU3HYECKUX 3aKOHOB, IMOHUMATh BCEOOIIMA XapakTtep (yHIaMEHTAIbHBIX
3aKOHOB M OrPAaHUYEHHOCTb  HUCIOJIb30BAaHHSA  YAcCTHBIX  3aKOHOB;
AQHAJTM3UPOBATh (PH3MUECKUE TPOLIECCHI, MCIIONIB3YsI OCHOBHBIC IMOJIOKCHHS,
3aKOHBI U 3aKOHOMEPHOCTHU

4 CdopMupoBaHHOCTh YMEHHS PA3IMyaTh YCIOBHS TPUMEHUMOCTH MOJCIEH
(bu3MYECKUX TET U MPOLIECCOB (SIBICHU)

5 CdopMupoBaHHOCTH YMEHHUS PEIIaTh pacCUeTHBIC 33J]a4i C SBHO 33JaHHON U
HESIBHO 33J1aHHON (PM3MYECKOW MOJIEbI0: HA OCHOBAaHMM aHalIM3a YCIOBUS
BbIOUpaTh (U3MYECKUE MOJENH, OTBeyarole TpeOOBaHUSIM 3a/ayH,
MPUMEHATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTU U TMOCTYJIAThl (PU3UYECKUX
TEOpUU MPU HCIOJb30BAHMM MATEMATUYECKMX METOJOB PELICHMS 3a1ad,
MPOBOJUTH PAacyeThl Ha OCHOBAHMM HMMEIOIIMXCS JaHHBIX, AHAJIU3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PELIEHUS C YYETOM IOJYYEHHBIX
pe3ynbTaTOB

6 Pemarp xauecTBeHHBIE 3a/1a4M, TPEOYIONUE MPUMEHECHUS 3HAHUHN U3 Pa3HBIX
pa3/esioB MKOJBHOTO Kypca (PU3UKH, a TaKKe UHTETPALMK 3HAHUN U3 APYTUX
MPEIMETOB  €CTECTBEHHOHAYYHOTO0 ITMKJA: BBICTPAWBATH  JIOTHYECKYIO
[ENOYKY PacCyXIEHUH C OMOPOM Ha H3yUyEeHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(bu3HYecKue IBICHUS

7 BHa}IeHI/Ie OCHOBHBIMHU MCTOAAMH HAYYHOI'O ITO3HAHHUA, UCIOJb3YyECMBIMU B
¢du3uKe: TPOBOJUTH NPSMbIE M KOCBEHHBIE U3MEPEHHs (PU3MUECKUX BEINYMH,
BI)I6I/Ipa${ OINTHUMAJILHBIA CIIOCO0 HU3MEPCHHUA U UCIIOJB3Yysd U3BCCTHBIC MCTO/bI
OLICHKH ITOTPEIIHOCTEN U3MEPEHUH, IPOBOJUTH UCCIIEI0OBAaHUE 3aBUCUMOCTEN
(1)I/ISI/I‘I€CKI/IX BCJIIMYMH C HCIIOJB30BAHUEM IIPAMBIX I/I3MepeHHI>'I, 00BLIACHSTD
MOJIydeHHBbIE pPE3ylbTaThl, HCIONb3YS (U3NUYECKUE TEOPUH, 3aKOHBI HU
MOHSTHSI, U JIeJaTh BBIBOJBI; COOJIIO/IaTh MpaBuia 0e30MacHOro TpyAa MpHU
NPOBEICHUHN MCCIEOBAHUN B paMKax yueOHOTO 3KCIepUMEHTa U y4eOHo-
HCCIIEIOBATENIbCKOM  JIEATENbHOCTH C  HUCIOJb30BaHUEM  LU(PPOBBIX




W3MEPUTEIIbHBIX YCTPOUCTB M JJA0OPATOPHOTO 000PYIOBAHMS

8 ChopMupoBaHHOCT YMEHHMH aHaIM3MpPOBATH U OLIEHUBATh IOCIEICTBUS
OBITOBOM M IPOU3BOJICTBEHHOW JAEATEIBHOCTH YEJIOBEKA, CBA3AHHOW C
(Gu3n4ecKUMHU IpoLEeccaMu, € MO3UIMH HKOJOrMYecKod Oe30IacHOCTH;
IIPEJICTaBICHUNA O PALlMOHAIILHOM IIPUPO/IONOIb30BaHIH, & TAKIKE Pa3yMHOM
UCMOJIb30BAaHUN JIOCTHKEHUM HAyKH W TEXHOJIOTMH [ulid JajbHEHIIero
pa3BUTHUS YEIIOBEYECKOTO 00IIECTBA

9 OgnageHne pa3IMuHBIMU CIIOCOOaMHU paboThl ¢ HHpOpManuel GpU3nIECKoro
COJCpXAaHUA C  HCIOJb30BAaHMEM  COBPEMEHHBIX  HMH(OPMAIMOHHBIX
TEXHOJIOTMM; pPAa3BUTHE YMEHHUM KPUTHUYECKOIO aHaIM3a U  OLCHKHU
JIOCTOBEPHOCTH I0JTyyaeMoil HHpopMau

10 CdopmupoBanHOCTH yMEHUU IIPUMEHSATH OCHOBOIIOJIAraroLIne
aCTPOHOMMYECKHE MOHATHS, TEOPUU M 3aKOHbI Ul aHajIu3a U OOBSCHEHUs
($u3HYECKUX ITPOLIECCOB, IPOUCXOAIINX Ha 3B€3/1aX, B 3BE€3/IHBIX CCTEMAX, B
MEXT'aJJaKTUYECKOM cpeje; JBUKEHUs HEOECHBIX Tell, SBOJIIOLMHU 3BE3] U
Bcenennon

Tabnuna 14.5
[lepedenp areMeHTOB coaepkanus, nposepsieMbix Ha EI'D no ¢usuke
Kon Kon [IpoBepsieMblIii A7IEMEHT COJIEPAKAHUS
paznena/te | ameMeH
MBI Ta
1 MEXAHUKA
1.1 KMHEMATUKA
1.1.1 |Mexanuueckoe  aBMKEeHHE.  (OTHOCUTEIBHOCTH  MEXAHHYECKOIO
nBxennsd. CucreMa oTcueTa
1.1.2 |MarepuanbpHas TOUYKa. zZ A TpacKTOpH:
Ee paguyc-BekTop:
F(t)=(x(1), ¥ (1) 2(1)), £/ A7
TpaekTopus, P
IepeMelleHue: O N
Ar:r(tz)—r(tl)zz—lz x
b
= (Ax, Ay, Az)
yTh.
CroxeHue nepeMerieHnii:
Ar, = A1, + AF,




CKOpOCTh MaTepUAIbHOM TOUYKHU:

— A’_; o ( )
VD=—— =r. ={U_,L.,D
t x?7y2z ),
At At—0
A_x ' ' 0
U, =X, , amanornuno U, =Y, , U, =7,

At At—0

Crnoxenue ckopocteii: U = U, T U,

Breruncnenue mnepeMelieHuss M IIyTM MaTepUalbHOM TOYKH IIpU
OPSAMOJIMHEHOM  JIBIDKEHMHM  BJIOJb OCH X 10  rpaduky

3aBHCUMOCTH Uy (t)

1.1.4 AD ,

VCcKopeHne MatepuanbHoii Touku: 4 = At =U = (ax’ a,.da, ),

At—0
Av ~ !
— X — — —
a, = At —(Ux),, aHajormyno @, = (Uy )t, a, —(UZ )t
At—0

1.1.5 |PaBHOMepHOE MPSAMOJIUHEIHOE ABHKEHUE:

x(t) = x,+0,t

v, (1) =v,, =const
1.1.6 |PaBHOYCKOpPEHHOE NPSIMOJIMHENHOE IBUKEHUE:

2
at
— X
x(1)=xy+v,,t+
2
v, (t)=0,, +aur
a, = const
2 2 _
v,, —U;, = 2a, (xz _xl)
L T,
S=2"2

ITpu 1BUYXKEHUM B OJHOM HAIPaBJIEHUU IIYTh >

1.1.7 |CBoboaHoe IaJICHHE. Yckopenue

CBOOONIHOTO ManeHwus. J[BrkeHue Tena,
opomennoro nof yraom & k ropusonty:




x(1)=x, + 0yt = X, + U, COS Q-1 Vi U,

I
gt )
2

y(t)=y0+uoyt+ =y, +y,sino-t—

Vo a

v, (t)=v,, =y, cosu

=y

< () Xo
v, (t)=0,, +g,t =v,sina—gr :

g, =0
g, =—g =const

1.1.8 |KpuBosnuneitHoe nBrxeHHe. J[BI)KEHHE MaTEpUAIbHOW TOYKH IO
OKPY’KHOCTH.
VrioBas u juHelHas ckopocth Toukn: U = @R . TIpu paBHOMEpHOM

2n
JBHKEHUH TOYKH MO OKpyxHOCTH (O = _T =2nv
2
— —o’R

LIeHTPOCTPEMUTENBHOE YCKOPEHHE TOUKU: O, = — = O I, [lonHoe
YCKOpPEHHE MaTE€pUaAIbHOU TOYKHU

1.1.9 | Tepaoe teno. IloctynarenbHoe U BpamaTeIbHOE JIBKCHUE TBEPIOTO
Tena

1.2 JANHAMUKA

1.2.1 |HWnepunansusle cucreMsl otcueTa. Ilepssliit 3akoH HeroToHa. [IpuHimun
OTHOCHUTENBHOCTH ["anumes

1.2.2 m
Macca tena. [TnotHocTh BemectBa: P = =

123 F —F +F+
Cuna. IlpuHiyn cynepnosunuu Cui: papuonciicrs — 411 2 Teee

1.2.4 | Bropoii 3akoH HetoToHa: ans matepuanbHoi Touku B UCO
F =ma; Ap = FAt npu F = const

1.2.5 |Tperuit 3aKOH Hrrotona I __"'_‘—.—""_
MaTepuanbHbIX Touek: Fp, =-F), 12 F 21

1.2.6 |3aKOH BCEMUPHOTO TSATOTEHMSI: CHJIbI MPUTSKEHUS MEXYy TOUEUHBIMU

mm
— 1%
MacCaMH paBHBI F=G )
R

Cuia TSOKECTH. HeHTp TSDKECTH Tella. 3aBUCHMOCTh CHIIBI TSHKECTH OT




BBICOTHI h HaJl MOBEPXHOCTHIO MJIAHETHI paguycoM Ro:

GMm
(R, +h)2

1.2.7

Cuina ynpyroctu. 3akoH ['yka: Fx = -kx

1.2.8

Cuna tpenus. Cyxoe TpeHHeE.

Cuna TpeHus: CKOJIbKEHUSI: F P uN

Cuia TpeHHMs TOKOS: F,<uN

Koadduruent tpenus

1.2.9

Hasnenne: P =

£
S

1.3

CTATHUKA

1.3.1

MoMeHT CHJIBI OTHOCHUTEJIBLHO OCHU
BpAILICHMUS:

—

|M|=F1, rme 1 - mredo cwiel F

OTHOCHUTEJIBHO OCH, NPOXOJAILIEH uYepes F
TouKy O neprneHANKYIIpHO PUCYHKY

1.3.2

[entp macc Ttena. ILleHTp Macc cHUCTEMBI MaTE€pUATbHBIX TOYEK:
= +m,r, +...

M. . B 01HOPOIHOM mOJIE TSHKECTH g = const
M mmy AHOPOL (8 )

LOCHTP MACC TCJia COBMAAACT C €ro HCHTPOM TAKCCTU

1.3.3

M +M,+..=0

VYcnosus paBHoBecus TBepaoro Tena B UCO: | —

FE+F,+..=0

1.3.4

3akoH [Tackansa

1.3.5

JlaBreHue B KUIKOCTH, ToKosmieica B UCO: P = Py P& h

1.3.6

—

3akoH Apxumena: F Apx _R;mecn >

ecsn Teno U )KUIKOCTh MoKosATcsa B ICO, T0 Fapx = pgVesrecen

VYcioBue riaBadus TEN

1.4

3AKOHBI COXPAHEHN A B MEXAHUKE

1.4.1

Ummnynsc MaTepranbHoi Touku: P = MU




1.4.2

Umnynsc cuctemsl Ten: P = P+ Py ...

1.4.3 |3aKoH U3MEHEHUS U COXPAHEHUS UMITYJIbCA:
B ICO Ap = A(p1 +p,+ ) =F, A+ F AT+
B CO Ap = A(pl + p2 +) = 0 , CCIIN EBHeH_IH + F2BHe1HH + = 0
PeaxkTuBHOE NBUKEHUE
1.4.4 |Pabota cuibl Ha MajJOM MEPEMEIIECHUH }}'
A=‘F‘-|A7|°COS a=F -Ax
-
AF X
1.4.5 |MomHOCTb CUJIBI: -
ecnn 3a Bpems Al paGora cmisl o F
m3mensiercst Ha AA | To MOIIHOCTB CHJIBI
D
AA
P=— =F-v-cosa
At At—0
2 2
1.4.6 ) mo p
Kunetndeckast 3HEpPTHsI MaTEPHATLHON TOYKH: EKHH =—=—
2 2m
3aKOH W3MEHCHUS KHHETUYCCKOW HSHEPrUU CHCTEMBI MaTEPHATBHBIX
Touek: B UCO AEKHH = Al + Az +...
1.4.7 |lloreHuumanbHas SHEPTUS:
JUIA TOTCHIIUAJIBHBIX CUJI A12 =E Imotenm E dnoten _AEHOTGHLI .
[ToreHnuanbHas SHEPrusi MaTePUAIBHONH TOYKH B OJHOPOIHOM TOJE
TSIXKCCTHU. E]‘[o’re]—[u = l’l’lgh.
[ToTenmuanpHas YHEPTUS YyOPYTo A1eHOPMUPOBAHHOTO TEJA!
kx*
TIOTCHIL = 2
1.4.8 |3aKkOH W3MEHEHUs U COXPAHEHUSI MEXaHUYECKON IHEPTUU:

EMex = EKI/IH + EHOTeHu,

B CO A]EMex = A

BCCX HCIOTCHL. CHII »




B 1CO AE‘Mex = 0 , €CITH Agcex HEMOTEHII. CUI — 0

1.5 MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI
1.5.1 |I'apmonunueckue kojeOaHHUsI MaTepUAIbLHOW TOYKH. AMIUIUTYAa U ¢a3za
kosiebanuil. KunemaTtnueckoe onucaHue:
x(t)=Asin(ot+9,),
v, (t)=x,,
' 2 2
a, (t) = (Ux)t =—® x(t) =a, +tox= 0 , TI€ X - CMECIIECHHE U3
I10JIO’KEHHUSI PAaBHOBECHS.
JlnHaMU4YeCcKoe ONKUCaHuE:
2
may = -kx, rae kK = m®~ . Dto 3Hauwr, uto Fx = -kX.
DOHepreTuyeckoe oOmnucaHue (3aKOH COXPAHEHUs MEXaHUYECKOil
SHEPIHH):
2 2 2 2
mov°  kx® mo
+ = —" = = const
2 2 2 2
CBsi3p aMIUIUTY/Bl KOJIEOAHUH CMEIeHUs] MaTepUabHOW TOYKH C
aMIUIMTY/IaMU KOJIe0aHUi €€ CKOPOCTU U YCKOPEHMUS:
_ 2
Umax - O)A, Apax = O A
1.5.2 o 1
[Tepuon u yacToTa KoJeOaHUM: I'=—-=-
Q)] A%
[Teprnon Manbix CBOOOJHBIX KOJIGOAHWH MATEeMaTHYECKOTO MasTHUKA:
[
T=2m |[—
8
Tepuos cBOGOIHBIX KOTeOaHHil IPYKUHHOrO MasTHUKa: 1 = 270, [—
1.5.3 |Beinyxnaennsle konebanus. Pezonanc. Pesonanchas kpusas
1.5.4 |Ilomepeunsle ¥ MpoJOJbHBIE BOJHBI. CKOPOCTH PaclpOCTpaHEHHUS U
L
JUTMHA BOJIHBI: A=uT =—
v
Wutepdepentys u audpaxiys BOJIH
1.5.5 |3Byk. CkopocTb 3ByKa
2 MOJIEKVYJISIPHAS ®U3UKA. TEPMO/IMHAMUKA




2.1

MOJIEKYJISIPHASL ®U3UKA

2.1.1 |Mopgenu cTpoeHUs Ta30B, >XKUAKOCTeM U TBepAbIX Tel. IlycTh
TEPMOJMHAMHUYECKas cHCcTeMa (Ten0) COCTOMT U3 N OJMHAKOBBIX
N m
MoJeky.1. Tora KoIm4ecTBo BemecTsa ¥ — N -,
A M
e Na - 4ncino ABoragpo, m - mMacca cucteMsl (Tema), M - mMonapuas
Macca BellecTBa
2.1.2 |TemnnoBoe NBUKEHHE aTOMOB U MOJIEKYJI BEILIECTBA
2.1.3 |BzanMopaelicTBHE YacTULl BELIECTBA
2.1.4 | Auddysus. bBpoyHoBckoe nBHKEHHE
2.1.5 |[Mogenb uneansHoro raza B MKT
2.1.6 |[CBa3p Mexay JaBICHHMEM M CpeJHEll KHHETUYECKOW DSHeprueu
HOCTYNATENBHOIO TEIUIOBOIO JBM)KEHUS MOJIEKYJl MJealbHOro rasa
(ocHoBHOE ypaBHeHue MKT):
_ 2
1 5 2 (mp*) 2 —
p=—mpnov =—n- =_Nn-&,., TIe my - Macca OAHOU
2 3
N
MoJekyisl, 1= 7 - KOHIIEHTpalLUs MOJIEKY
2.1.7 |Ab6comotHas Temnepatypa: T =t° + 273 K
2.1.8 |Cpa3p TeMmepaTypbl Tra3a CcO CpEeIHEH KHHETHYECKOH DJHEpruen
MOCTYNATEIbHOTO TEMJIOBOIO ABM)KEHHUS €r0 MOJIEKYIIL:
2
P [ iy p EkT
T10CT 2 2
2.1.9 |VYpaBuenue p = nkT
2.1.10 |Mopgenb uieanbHOro ra3a B TEpMOJIUHAMUKE:

YpaBuenne MenpaeneeBa — Knaneipona

BoipakeHue 1Jisi BHyTPEHHEN SHEPTUU

VYpasuenune Menzeneesa - Kianelipona (mpruMeHuMbie (Gopmbl 3aMucH):

RT
pV =2 RT =vRT = NkT p=P"2

i u

Bripaxkenue 111 BHYTpEHHEW HEPTUU OAHOATOMHOTO WJEAJIBHOTO ras3a
(mpuMeHuMBbIE (POPMBI 3aITUCH ):




U=2VRT =3 Nkr =3P R —ve T =2 pv
2 2 2

2

2.1.11

3akoH ,Z[aJIBTOHa AJI JaBJICHUA CMCCHU Pa3pCKCHHBIX I'a30B:
P=p1+p2+..

2.1.12

HSOHpOHGCCH B pa3pCKEHHOM ras€ C IOCTOAHHBIM YHCJIOM MOJICKYJI N
(C IIOCTOSAHHBIM KOJIMYECTBOM BCIIECTBA v )I

nzotepma (T = const): pV = const,

P
uzoxopa (V = const): ? = const |

u3zobapa (p = const): T = const

I'paduueckoe mnpencraBnenue wuzomporeccoB Ha pV-, pT- u VT-
Juarpammax.

O0BeIMHEHHDINI Ta30BbII 3aKOH:

Py = const
T

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BCIICCTBA v

2.1.13

HaCBIH_[eHHLIe W HCHACBIIICHHBIC IIaphbl. KauecTBeHHass 3aBHCHMOCTH
IJIOTHOCTU MW MAaBJICHHUSA HACBIIMICHHOTO IIapa OT TEMIICpaTyphbl, HX
HE3aBHCUMOCTH OT 00beMa HACBINICHHOI'O I1apa

2.1.14

BaaxHocTh BO3QyXa.

pnapa (T) _ pnapa (T)

OTHOCcHUTEIbHAS BiIaxHOCTh: P = =

pHaCbIHl. rnapa (T) pHaCbIHL napa (T)

2.1.15

HN3meHeHune arperaTHbIX COCTOSIHUM BCIICCTBA: HUCIIapCHHUEC U
KOHACHCAIMsA, KUTICHHUEC ) KUIKOCTHU

2.1.16

N3MeHeHne arperatHblX COCTOSIHMM — BENIECTBA: IUIABJIECHUE U
KPUCTAJUIU3aLHs

2.1.17

[TpeoOpa3oBanue sHEprun B (ha30BBIX NMEpPEXoaax

2.2

TEPMO/INHAMUKA

2.2.1

TerioBoe paBHOBECHE U TEMIIEpaTypa

222

BryTpeHnHss sHEeprus

223

Tennonepenaya kak cmoco0 HW3MEHEHHs BHYTPEHHEW OJHepruu 0e3




coBepuieHus paboTel. KoHBeK1MsI, TEMIONPOBOAHOCTD, U3JIyUE€HUE

224

KomnyecTBO TEIJIOTHI.

V neabHast TEII0EMKOCTE BELIECTBA C: Q =cmAT

225

VY nenbHas Teruiorta mapooopaszoBanus L: Q = Lm.

V 1eNbHas TEIUIOTA UIABJICHHS A : Q= km_

VY aenpHas TEIoTa cropaHus Torusa q: Q = qm

22.6

DneMeHTapHas paboTa B TEPMOJIHWHAMHUKE: A= pAV  Bymucnenne
paboTsI 1o rpaduKy mnpoiecca Ha pV-auarpamme

227

[1epBblii 3aKOH TEPMOJUHAMUKH:
le = AUIZ + A12 = (Uz _U1)+ A12.
Anma0ara:

le :O:>A12 =U,-U, :_AUIZ

2.2.8

Bropoii 3akon TepmoanHamuku. HeoOpaTtumble mporiecchbl

229

[Tpunimne! aeiicTBus TennoBbix mamuH. KIT:

_ Aza OUKIT QHan - |onn _ |QX()_]]

QHan QHarp QHarp

2.2.10

MakcumanbHoe 3Hauenue KII/. Iukn Kapno:

T T

Harp xon ] — —xon

T T

Harp Harp

max n = T]KapHo =

2.2.11

VYpaBuenue terioBoro 6amanca: Qi+ Q2+ Q3 +...=0

SJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

DJeKTpU3alus Tell U €€ NpOosIBICHUs. DIEeKTpuueckuil 3apsaa. /[Ba Buaa
3apsiga. OJEMEHTapHBIM JJIEKTPUYECKUN 3apsifl. 3aKOH COXPAHEHUS
AIEKTPUUECKOT0 3apsia

BzaumogeiictBue 3apssa0B. Toueunrle 3apAabl. 3aKoH Ky'J'IOHaZ
B OTHOPOAHOM BCHICCTBEC C IlHSJICKTpH‘-ICCKOﬁ IMPOHUTTACMOCTBIO €

ol 1 |al el
er’  dmeg, 1’

F=k




OnekTpuueckoe noiie. Ero neictere Ha 3JIEKTPUUECKUE 3apsiibl

3.1.4

—

HaHpH)KeHHOCTB SJICKTPHUYCCKOTO IOJIA: E= .
qnpoGHLH‘/'I

E =k4
ITose Toueunoro 3apsga: £, =K — |

OJHOPOIHOE II0JIE: E =const.

KapTuHbl TMHUI HAPSI)KEHHOCTH ITUX OJIEH

IToTeH1IMAIBHOCTH SJICKTPOCTATHUYCCKOI'O ITOJIA.

Pa3znocth MOTCHIHUAJIOB U HAIIPAKCHUC!

A, =q(0,-0,)=—qAp=qU
TToTeHUMaIbHAs SHEPIUSA 3aPsa B SIEKTPOCTATHIECKOM TOJIE:
W=qo.
A=—AW
W

[ToTennuan QJICKTPOCTATHUYICCKOI'O T10JIA: (p -

CBsi3b  HANPSKEHHOCTH TOJs M Pa3HOCTH MOTEHIUANOB IS
OJIHOPOJIHOTO AJieKkTpocTatnueckoro mojsi: U = Ed

[IpuHIUIT CynepIIO3UIIUH SJIEKTPUYECKUX MTOJIEH:

—

E=E+E,+.. 0=0,+0Q,+...

[TpoBOOHMKH B 3JIEKTPOCTATUYECKOM II0JIE. Y CJIOBUE paBHOBECUS

T
3apAJ0B. BHYTPM NPOBOAHUKA [ — (), BHYTpM M Ha IIOBEPXHOCTH

nposogauka P = const

I[I/IE)J'ICKTpI/IKI/I B JJICKTPOCTATHYCCKOM  IIOJIC. I[I/ISJ'ICKTpI/ILICCKaSI
MPOHUITACMOCTDb BCUICCTBA €

KOH,Z[CHC&TOp. QHCKTPOCMKOCTB KOHACHCATOpa: C =

DIIEKTPOEMKOCTb IJIOCKOTO KOHJIEHCATOPA: C= = SCO

3.1.10

HapannenLHoe COCAMHCHNEC KOHACHCATOPOB:




qg=qi+Q@+...Ui=Uz= ..., Chagpan =C1 + C2 + ...

HOCJ’ICI[OB&TCJ'II)HOC COCIMHECHNEC KOHACHCATOPOB:

1 I 1

U=U1+U2+...,q1=q2=...,c :E+F+‘”
1 2

noci

3.1.11

qU cU’> ¢
2 2 2C

DHeprus 3apsyKeHHOro konaencaropa: W, =

3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

3.2.1

Aq
Cuna Toka; I= . Iocrosiuublil TOK: | = const
At Ar—0

Jlutst mocrossHHOTO TOKA q = It

322

VYcnoBusl CyLIECTBOBAHMS 3JIEKTPUUECKOTO TOKA.
Hanpsoxkenue U u OJIC E
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|

3akoH OMa aJ1d y4acTKa LeMu: [ =

324

BJ'ICKTpI/I‘IeCKOG COIIPOTUBJICHHC. 3aBHCUMOCTD COIIPOTUBJICHUA
OOHOPOAHOI'0 MpPOBOAHHMKA OT C€ro AJIWHbBI W CCUCHMHA. Y aenbpHOE

[

S

COIIPOTHBIIEHUE BELIECTBA. R=p

325

CTOPOHHUX CHJI

q

Uctounuku Toka. 3/]C uCTOUHMKA TOKA:! E=

BHYTpeHHee COIMPOTUBJICHHUEC NCTOYHUKA TOKA

3.2.6

3akon Oma g monHOW — (3aMKHYTOM) E.r
anexktpuueckon unemn: E = IR+ I, » 7

E
R+r

'l
>

OTKyJa I=

3.2.7

HapaJ'IJ'IGJ'II)HOC COCIMHCHNEC ITPOBOJHUKOB!

1 1 1
I=Li+L+...Ui=Us=.., —_EJF_JF"'

TIapant 1
ITocnenmoBareabHOE COCAUHEHHE IIPOBOTHUKOB:

U=Ui+U+..,.Ii=b=..., Rnom=Ri +Ro + ...

3.2.8

Pabora anekrpuueckoro Toka: A = [Ut.




3axon J[xoyns - Jlenna: Q = I°Rt.

U?
Ha pesucrope R: Q= A= 1Rt = [Ut = ?t

329 AA

MOIIHOCTB MEKTPUICCKOTO TOKA: P= A =1U
! At—0
TemoBas MOIIIHOCTb, Bbl/IETIsIEMAst Ha pe3ucrope:
2
) U
P=I"'R=—=1U .
R
_ CT. CHIT —
MoOIIHOCTh HCTOYHMKA TOKA: B = A =EI
t At—0

3.2.10 |CBoOonHbIE HOCUTENU JJIEKTPUYECKUX 3apsI0B B IPOBOJAHMUKAX.
MexaHu3Mbl NPOBOAMMOCTU TBEPABIX METAUIOB, pPACTBOPOB U
pacIuiaBoB AIIEKTPOJIUTOB, ra3os. [TonynpoBoIHUKH.
[TonynpoBOTHUKOBBIHN THOJ

33 MATHUTHOE I1OJIE

3.3.1 |MexaHudeckoe B3aMMO/ICHCTBHE MarHUTOB. MaruutHoe noJie. Bektop
MarHUTHOM  WHAYKOWW. [IpHHOMO — CyNmepHo3WIMU  MarHUTHBIX
moneii: B=B,+B, +...
JIvHMM WHAYKOUMM MarHuTHoro mnoisisd. KapThHa NnMHUR MHIYyKIMK
MarHUTHOTO IIOJIA TOJOCOBOTO M IOJKOBOOOPAa3HOTO MOCTOSHHBIX
MarHuTOB

3.3.2 | OmbIT Opcreaa. MarHuTHoe noJje NpoBoAHKUKA ¢ TOKOM. KapTuHa nuHui
WHAYKIIMA MarHUTHOTO TIOJIA JUTMHHOTO TMPSIMOTO TIPOBOJHHUKA U
3aMKHYTOT'O KOJIBLIEBOTO MIPOBOJIHUKA, KATYILIKH C TOKOM

3.3.3 |Cuna AMmepa, ee HalpaBICHUE U BEJIUYNHA!
F, = IBl SinQ rge O - yron mesx1y HampasieHHEM MPOBOIHUKA U
BEKTOpOM B

334 _ .
Cuna Jlopenta, ee Hanpasiienue 1 Benuauna: Loy = |61 | VBsina | e
O yron mesxay Bektopamu U u B . JIBuskeHue 3apsykeHHON YaCTUIIBI
B OJIHOPOJAHOM MarHUTHOM I10JI€

3.4 OJIEKTPOMAT'HUTHA S UHAYKIUA
3.4.1 |IloTox BekTOpa MarHUTHON MHIYKIIMH:




®=BS=BScosa fjt /B

3.4.2 |SIBneHue snekTpoMarHuTHOM MHAYKIMU. DJC nHIyKIMI
3.4.3 |3aKkoH JIE€KTPOMarHuTHON MHAYyKUMK DPapajaes:
AD .
Ei - T = _th
At At—0
3.4.4 |9JIC uHAYKIIMU B IPSIMOM ITPOBOJAHUKE B i
JUTHHOM 1, TBHXKYIIIEMCSI CO CKOPOCTHIO / \\%1
5 (5 11 ) B OTHOPOJHOM / 0 e
!
MarHUTHOM I10Je B: C_. i =O /
|Ei| = Blvcosa rye O - yron mesxny Bexropom B 1 HopMansio 7 k
IJIOCKOCTH, B KOTOPOM JIE)KaT BEKTOPEI [ uO,ecul LBuo LB
, TO |El| = BlU
3.4.5 |IlpaBuno Jlenna
3.4.6
NHIyKTUBHOCTD: L= 7 ,mm @ =LI.
Al ,
Camounnykuus. 9IC caMOMHAYKIINU: Esi = _LA_ =-LI '
! At—0
3.4.7 L 12
DHeprusi MarHUTHOTO TOJIs1 KaTYLIKHU C TOKOM: WL =—
35 DJIEKTPOMATI'HUTHBIE KOJEFAHUW S 11 BOJIHBI
3.5.1 |KonebarenpHbIii KOHTYP. CBobOoHbBIC

AJIEKTPOMATrHUTHBIE KOJEOaHWS B  HIACATHHOM
KoJ1e0aTeIbHOM KOHTYpE:

q(1) = ¢ sin (o1 +9,)
1(t)=q, = 0q,,, cos(wr+¢,) =1, cos(of+¢,)




2n 1
dopmyna Tomcona: T =271~/ LC | otkyma @ = T = ﬁ :

CBs3b AMIUIMTYABI 3apsdaa KOHACHCATOpa € aMHHHTyﬂOﬁ CHJIbI TOKA IIpU
CBO6OI[HBIX SJICKTPOMAarauTHBIX KOJIeOaHUIX B nacajlbHOM

— max
K0JIe0aTSIIBHOM KOHTYPE: Gmax —

3.5.2 |3akoH coXpaHEHHUs SHEPTHH B HICAILHOM K0J1e0aTeIbHOM KOHTYpE:
2 2 2 2
cu® LI* cu®. LI
+ = = =const .
2 2 2
3.5.3 | BeiHyXaeHHBIC PJICKTPOMArHUTHBIC KoJeOaHus. Pezonanc
3.5.4 |Ilepemennslii Tok. IlpomsBoacTBo, mepenada U MOTpeOIeHUE
AIIEKTPUYECKON SHEPTUU
3.5.5 |CBoiicTBa 371€KTPOMarHUTHBIX BOJIH. B3anMHasi opueHTanusi BEKTOPOB B
>JIEKTPOMAarHUTHOM BojHe B Bakyyme: £ 1 B 1 ¢
3.5.6 |[lllkana 3neKTpOMarHUTHHIX BOJH. [IpuMeHEHHE >3JEKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
3.6.1 |I[IpsmonuHeiHOE pAcPOCTpPAaHEHHE CBETa B OJHOPOJIHON cpele.
Toueunslii uCTOUYHUK. JIyd cBeTa
362 |3ak0nm orpaxkenus ceera. & = p
alp
S
3.6.3 |Iloctpoenue n300pa>keHUii B TUIOCKOM 3epKaie
3.6.4 |3aKOHBI IPEIIOMIICHHUS CBETA.

[Ipenomnenue CBeTA!
nsin o =n, sinf

AGCOomOTHBIH HOKa3aTelb
HPEJIOMIICHUS:

OTHOCHTENBHEIH TTOKA3aTeNb MpeToMiIeHns: o = — = .

Xox 1ydeil B mpu3Me.
CooTHOIIEHHE YacTOT M COOTHOLIEHWE [UIMH BOJH IpPHU NEPEXoje




MOHOXPOMaTHYECKOI'0 CBETA Yepe3 IpaHMIly pa3fiena ABYX ONTHUECKUX
cpen:

V=V, nh =n,

3.6.5 |IloxHOE BHYTpEHHEE OTpaXKEHUE.
IIpenenbubIi yroi nosHoro  My<hy n,
BHYTPEHHETO OTPa)KEeHUS:
. n,
sinq, =——=—
nOTH nl
3.6.6 |CoOuparomue W paccewBaronde JauH3bl. ToHKas JuH3a. DOKycHOE
|
paccTosiHUE U ONTUYECKas CUJia TOHKOM JIMH3bI: D= F
3.6.7 | ®opmysa TOHKOM JINH3BL: d T
)
I 1 1
—+t—=— H F
d f F
AN\ 7
VYBenuuenue, JapaeMoe JIMH30M: f
h | f| v
F =—=—
H d 1
D<0=F=—<0,
B cnydae pacceuBarolen JIMH3bI: D
h_|f]
r=—==12=lag
H d
3.6.8 | Xox myda, IpOIIEIIIeTo JIMH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
onrtuyeckoit ocu. [Toctpoenne n300paskeHU TOUKU U OTpe3Ka IpsIMOii B
coOuparomMx ¥ pacCeUBAIOIINX JIMH3aX U UX CUCTEMAaxX
3.6.9 |®otoanmapar kak ontudyeckuii mpudop. ['1a3 kak ontuyeckas cucrema
3.6.10 |Uurepdepeniius cBera. KorepeHTHblE  UCTOYHUKUA. Y CIOBUS
HaOIO/IEHUsI MAaKCUMYMOB U MHUHUMYMOB B HHTEp(EpEeHIIMOHHON
KapTHUHE OT JIByX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB:
A
MaKCHUMYMBI - A= 2m5 ,m=0,+/-1,+/-2,+/-3, ...,
A
MUHUMYMBI - A= (2m +1)§ ,m=0,+/-1,+/-2,+/-3, ...
3.6.11 |dudpakuus cBeta. JudpakimonHas pemieTka. YciIoBHe HaOIIOICHUS

TJIAaBHBIX MaKCUMYMOB npu HOPpMaJIbHOM naacHun




MOHOXPOMATHYECKOTO CBETa C JUIMHONH BOJHBI A Ha PpEmEeTKy C
nepuojoMm d:

dsinQ, =m\k m=0,+-1,+/-2,+-3, ..

3.6.12 | ducnepcus crera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIN3M
4.1.1 | Tunoresa M. Ilnanka o KBaHTax. ®opmyna [lnanka: E = hv
4.1.2 he
®otonsL. Dueprus dorona: E =hAv = 7 = pc.
E hv h
Nmmnynsc porona: P = : = 7 = X
4.1.3 | Doroadpdext. OnbiThl A.I'. CroneroBa. 3akonsl poTodddexra
4.1.4 |VYpaBHenue DiiHmTeHAa 11 hoTodrddekra:
Egorona = Aseixona + Exun max,
=hv= he =hv_ = he
e L 2 - kP A,
2
4.1.5 |HdaBneHue cBera. JlaBieHue cBeTa Ha TOJHOCTBIO OTPAKAIOLIYIO
MOBEPXHOCTh U Ha MOJIHOCTHIO MOTJIOMIAIOIIYIO TOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.1 |IlnanerapHas MOAEINb aTOMa
4.2.2 |Ilocrynatsl bopa. U3ny4yenue n morjiomieHue (GpoToOHOB MpH mepexoie
aToMa C OJTHOTO YPOBHS SHEPTUU Ha JPYrou:
v, =3 =|E,~E,|
7\'mn
4.2.3 |JIuHelyaTble CIIEKTPHI.

CHCKTp ypOBHCﬁ OHEPTUU aTOMa BOAOpOJa:

—-13,6 5B
E, :T,n: 1,2,3, ...




4.3

OU3NKA ATOMHOI'O AIPA

4.3.1 |Hykmnonnas mopenp siapa [eiizenOepra - IBanenko. 3apsia smpa.
Maccosoe uncio siapa. M3oronsl
4.3.2 |PaanoakTUBHOCTD.
A A4 4
Aunbda-pacnan: 7 X—,, Y+ He,
bera-pacnan.
A A 0 <
DIIEKTPOHHBIH B-pacman . S X—=>,, Y+ e+v,
A A 0 ~
103U TPOHHBIH B-pacnarn . S X—=,, Y+ e+v,,
I'amma-nu3nydyenue
433 L
3aKoH paJiMOaKTUBHOTO pacnana: N ( t) =N,-27.
_r
I[TycTh m - Macca paJMOaKTUBHOIO BemmecTna. Toraa i (t) =m,-2 7
4.3.4 |Snepusie peakuuu. [lenenue u CUHTE3 SEP




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 253944116464657331322887463556598260645381440197
Bnapgeney Yypurosa Eneda bopucoBHa

OedcTevTened C 23.09.2026 no 23.09.2027



http://www.tcpdf.org

		2026-10-07T15:56:33+0500




