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26. PDepepasbHasi paboyass mnporpaMma mno y4deOHomy mnpeamery "®uszmnka"
(yriy0JieHHbIH YPOBEHB).

26.1. ®enepanbHas paboyas nporpamma 1o yueOHomy npeamety "®duznka" (yriayOneHHbIH
ypoOBeHb) (mpeameTHas o0sacth "EcTecTBeHHO-HAy4dHBIE TIPEAMETHI") (Z1ajjee COOTBETCTBEHHO -
nporpamMma 1o ¢usuke, (U3KMKa) BKIIOYACT MOSICHUTENBHYIO 3aIUCKY, COJAEp)KaHUe OO0y4YeHHS,
IUTAaHUPYEMBIE PE3YJIBTaThl OCBOCHUS NTPOTPaMMBI IO (PH3HKE.

26.2. IlosicHuTeNbHAS 3alKMCKa OTpaXkaeT OOIIMe LEeNU U 3a7audl (PU3UKH, XapaKTEPUCTUKY
IICUXOJIOTHUECKUX MPENNOCHUIOK K €€ U3yUSHHIO 00Yy4atoIUMHCs, MECTO B CTPYKTYpe y4eOHOro
IUTaHA, a TAKXKe MOIXO0/bI K 0TOOpY ColepKaHMsl, K ONPEIeICHUIO TNIAHUPYEMbIX Pe3yJIbTaTOB.

26.3. Coneprxanue 00ydeHHs PACKPBIBACT COJIEPIKATEIIbHBIC TMHUU, KOTOPBIC IMPEIaratoTcst
JUTSE 00SI3aTEIIBHOTO U3yUeHHUS B KXKIOM KJIacCe Ha ypOBHE CpeHEro oo01ero oopazoBaHusl.

26.4. [Inanupyemsble pe3ynbTaThl OCBOSHHUS MPOrPaMMBbI 110 (PU3KKE BKIIFOYAIOT TUYHOCTHEIE,
MeTanpeIMEeTHbIe pPe3yJbTaThl 3a BeCh IMepuoJ OOy4YeHHs Ha YpPOBHE CPEIHEro OOIIero
o0pa3oBaHMsl, a TAKXKE MPEIMETHbIE TOCTHKEHUS 00yYaroIIerocs 3a KaKIblid o] 00y4yeHHsl.

26.5. IlosicHUTEILHAS 3aIHCKA.

26.5.1. IIporpamma no ¢u3uKe Ha YpOBHE CpeJHEro oouero oopazoBanus pazpaboraHa Ha
OCHOBE IOJIOXKEHUH M TpeOOBaHUN K pe3yibTaTaM OCBOEHMSI OCHOBHOW 00pa3oBaTeiabHON
nporpammsl, npezacraBieHHblx B @I'OC COO, a Ttakxke ¢ yderoMm (eaepanbHOl paboueit
nporpaMMbl BocriutaHuss UM Konnenuuu mnpenojgaBaHusi ydeOHoro mnpenmera "®duzuka" B
oOpa3oBaTeNbHBIX  OpraHuzanuax Poccuiickoit ~ @Denepanuy, peaqu3ylOIUX OCHOBHBIE
o0Opa3oBaTebHbIE TPOrPAMMBI.

26.5.2. Tlporpamma mo Qu3uKe Oompenenser 00s3aTeNbHOe MPEIMETHOE COACpKAHHE,
yYCTaHABJIMBAET PEKOMEHIYEMYIO IIOCIIE0BATEIIbHOCTh W3YyUEHHs] TEM W pa3elioB y4eOHOTro
npeaMeTa ¢ y9eTOM MEXIIPEIMETHBIX U BHY TPHIIPEAMETHBIX CBSI3€H, TIOTUKH Y4eOHOTO Mpoliecca,
BO3PACTHBIX 0COOEHHOCTEH oOyuatomuxcs. [Iporpamma o gpusnke naet npeacTaBieHue O TENsIX,
CoJlep’KaHuU, 00IIel cTpaTeruu 00y4YeHUs, BOCIIUTAHUS U Pa3BUTHs 00yYaIOIIUXCS CPEICTBAMU
yueOHoro npeameta "®dusuka" Ha yriryOJIeHHOM YpPOBHE.

26.5.3. U3yuyenue Kypca (pu3MKH yriyOJeHHOTO YPOBHS IO3BOJISIET pealu3oBaTh 3ajadd
poeCCHOHATFHON OpPUEHTAINH, HANPABJICHO Ha CO3JaHWE YCJIOBUHW ISl TPOSIBICHUS CBOWX
UHTEJUICKTYyaJbHBIX W  TBOPYECKHX CIOCOOHOCTEM KaXIbIM OOYyYaroluMcsi, KOTOpbIE
HEOOXOIUMBI JUIsI TPOAOJDKEHUS 00pa3oBaHUS B OpraHu3alusaX MNpOoPecCHOHATBHOIO
00pa30BaHus 10 pa3IMYHBIM (PU3UKO-TEXHUUYECKUM M HHKEHEPHBIM CIEIIUATIbHOCTSIM.

26.5.4. B nmporpamme 110 (hu3MKe ONMPELISIOTCS TUTAHUPYEMBIE PE3YIbTaThl OCBOCHHSI Kypca
(u3MKK HAa yPOBHE CpeIHEro 0011ero 00pa3oBaHus: IMYHOCTHbIE, METANpeAMETHbIC, IPEAMETHBIC
(ma yroy6iaeHHOM ypoBHE). HaydyHO-METOI0JIOTMYE€CKO OCHOBOH ISl pa3paOOTKU TPeOOBAHMM K
JUYHOCTHBIM, METaNpeJIMETHBIM M NPEAMETHBIM pe3ysbTaTaM OOy4aroIIHUXCs, OCBOMBILUX
nporpaMmy 1o (u3MKe Ha ypOBHE CpeJHEro oO0Iiero oopa3oBaHUs Ha YIVIyOJEHHOM YpPOBHE,
SIBJISICTCSI CUCTEMHO-/IESITEIbHOCTHBIH MOIXO/.

26.5.5. [Iporpamma 1o pu3HKe BKIIOYACT:

IUTAHUPYEMbIE pe3yJIbTaThl OCBOCHUS Kypca (PU3UKHU Ha yIrIIyOJICHHOM YPOBHE, B TOM YHCIIE
peIMEeTHbIE PEe3yJIbTaThl IO rojlaM 00yUEHUs;

cofiepkanue yuyebHoro npeameta "@usuka' mo rogam oOydeHHs.



26.5.6. [Iporpamma no ¢pu3nuKe UMEEeT MPUMEPHBIN XapaKTep U MOKET OBITh HCIIOJIb30BaHA
YUUTEIIMU (PU3HUKH JJIsI COCTABICHNS CBOMX PaOb0YMX IPOTPaMM.

26.5.7. Ilporpamma 1o Gpu3HMKe MPEJOCTaBIISAET BOZMOKHOCTH IJIsl peaTu3alliy pa3IHuHbIX
METOJIMYECKUX ITOJXOMO0B K TPENOJaBaHMI0 (U3MKKM HA YITyOJCHHOM YPOBHE NPH YyCIOBUH
COXpaHeHHs 0053aTeIbHOM YacTu CoAep KaHus Kypca.

26.5.8. ®u3nka Kak Hayka O Hawbosee OOIMMX 3aKOHAX MPHUPOJIbI, BHICTyMAas B Ka4eCTBE
y4eOHOTO0 MpeaMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIHN BKIIa/ B CUCTEMY 3HAHUN 00 OKpY’KarolieM
mupe. HIkonpHBINH Kypc (U3UKH - CHCTEMOOOPa3yroMUi 1Ji €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MIPEIMETOB, IIOCKOJBKY (PH3UUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOILIECCOB U SABJICHHM, H3y4aeMbIX
XuMuen, Ouonoruer, pusndeckoi reorpadueit m actpoHoMuei. lcmonb3oBaHne u aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN ONpEeIeNuIo XapakTep U OypHOe pa3BUTHE pazHOOOpa3HBIX
TEXHOJOTHM B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IOJTYYEHHsSI HOBBIX
MaTepHalioB C 33JaHHBIMU CBoOiicTBamMu. l3yueHue (U3MKM BHOCHUT OCHOBHOHM BKJIaJx B
(hopMupOBaHKE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa o0ydaromierocs, B GOpMHUPOBaHUE YMEHUHN
MPUMEHSATH HAyYHBI METO/ IO3HAHUS MPH BBHIIIOJHEHUU MU YYEOHBIX HCCIIEI0BAHUH.

26.5.9. B ocHOBY Kypca (U3HKK Ha YPOBHE CpeaHEro obiero oopa3oBaHus MOJOXKEH P
UJICH, KOTOPBIE MOKHO PACCMaTPUBATh KaK MPUHIUIIBI €r0 TOCTPOCHHUSI.

Nnes nemoctHOCTH. B COOTBETCTBUU € HEM KypC SIBISETCA JIOTMYECKH 3aBEPIICHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3UKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOM, Tak U
COBPEMEHHOM (PU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ Hell MaTepual Kypca Gpu3nku 00beJMHEH BOKPYT
¢usnueckux Tteopuil. Benymum B Kypce sBisercs (OpMHUpPOBaHHME MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSX MAaT€pUH, BELIECTBE U IOJIE.

Hﬂeﬂ TyMaHUTapu3alnu. Peaﬂmaunﬂ uacu mnpeanojgaract UCIoJIb30BaHUC T'YMAHUTAPHOT'O
INOTCHIIMAaJ1Ia (I)HSquCKOﬁ HayKH, OCMBICJICHUC CBA3U PA3BUTUA (bI/I3I/IKI/I C pa3sBUTUCM 06H_ICCTB8.,
a TaKKC€ C MUPOBO33PCHUCCKUMHU, HPaBCTBECHHBIMU U OKOJIOTHYCCKUMU HpO6HeMaMI/I.

Wnes npuxnagHoi HanpasieHHOCTH. Kypc ¢u3uku yriyOGIeHHOTO YpOBHS IMpennojaraet
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHHUYECKHX U TEXHOJOTMUECKHUX MPUIIOKEHUN H3yUEHHBIX
Teopuil W 3aKkoHOB. llpm 3TOM paccMaTpuBalOTCS Ha YypOBHE OOLIMX TPEACTaBICHUH H
COBPEMEHHBIE TEXHUUYECKHE YCTPOUCTBA U TEXHOJIOTUH.

Hnes sxojoruzamuu pealn3yeTCcda MNOCPEACTBOM BBCACHHA JJIICMCHTOB COACPIKAHUA,
TIOCBAIICHHBIX 35KOJOTUYCCKUM HpO6J’I€MaM COBpPEMCHHOCTH, KOTOPLIC CBA3aHbI C Pa3BUTUCM
TCXHHUKHU U TGXHOHOFHﬁ, a TaKKe O6CY)K,Z[CHI/IH l'[p06H6M palOHAJIBHOI'O MPUPOAOIIOJIb30BAHUA U
DKOJIOTHUYECKOH 0E30IaCHOCTH.

26.5.10. OcBoeHue coepkaHusi IPOrpaMMBbl 110 GU3UKE CTPOUTCS HA IPUHIIUIIAX CHCTEMHO-
NEeSTeNIbHOCTHOTO Tnonaxona. /[lns ¢usuku peanmusanus STHX NPUHLMIOB Oa3upyeTcs Ha
UCIIOJIb30BAaHUHM CaMOCTOSTEIbHOTO AKCIEPUMEHTA KaK IOCTOSIHHO JeHcTBYoIIero Qaxropa
yaeOHoro npouecca. i yriryO6jieHHOro ypoBHS - 3TO CUCTEMa CaMOCTOATEIbHOIO YYEHUYECKOTO
HKCHEPUMEHTA, BKJIIOYAIOLIEr0 (POHTANbHbIE YYEHHYECKHE OIBITHI IPU H3yYEHHUH HOBOTO
MmaTepuaia, JabopaTtopHbie padoThl U paboThl MpakTukyma. [Ipu 3TOM BO3MOXHBI /iBa criocoba
peanu3anuy GU3NYECKOro MpakTUkyMa. B mepBom ciyyae mpakTUKyM MPOBOAUTCS MO0 B KOHIIE
10 u 11 xaccos, 1u00 MOCIIE IEPBOTO U BTOPOTO MOTYTOAMI B KAXKJIOM U3 3TUX Ki1accoB. Bropoii
crnoco0 - 3TO0 MHTerpauus paboT NpakTUKymMa B CHCTEMY JIaOOpaTOpHBIX paboT, KOTOphIE
IPOBOASTCS B Ipoliecce M3ydeHus pasnena (temsl). IIpu 3ToM mox paboTamu npakTUKyMma



MOHUMAETCS CAMOCTOSTEIBLHOE WCCIEIOBaHWE, KOTOPOE TMPOBOJUTCS IO PYKOBOJACTBY
CBEpPHYTOTr'0, 0000IIEHHOTO BU/a O€3 MOIIArOBON MHCTPYKIIHH.

26.5.11. B nporpamme 1o (Gpu3MKe CHUCTEMa YUYEHHYECKOTO SKCIEPUMEHTA, J1ab0opaTOPHBIX
paboT M MpaKkTHKyMa IpeACTaBlIeHA €AMHBIM IepedyHeM. BBIOOp TemaTtuku Ui 3THX BHIOB
YUEHHUECKUX MPAKTHYECKUX pabOT OCYIIECTBISIETCS yYaCTHUKaMU 00pa30BaTeIbHOTO MpoIecca
UCXOJIsI N3 0COOCHHOCTEH MOYPOYHOT0 IUTAHUPOBAHMS M OCHAIEHUS KabuHeta (usuku. [Ipu sTom
oOecrieynBaeTcsi OBNAJCHUE OOYYAIOUIMMHCS YMEHUSMH IPOBOAUTH TNPSMbIE M KOCBEHHBIC
M3MEpEHNs, MCCIEAOBAaHMS 3aBUCHMOCTEH (PU3MYECKUX BEIMYMH W TMOCTAHOBKY OIIBITOB IIO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

26.5.12. bonbiioe BHUMaHUE YACISIETCA PEIICHUIO PACYETHBIX U KAUYECTBEHHBIX 3a1a4. [1pu
9TOM JJIs1 paCYETHBIX 3aJ]a4 IPUOPUTETOM SIBIIIOTCSA 337a4H C SIBHO 3a/1aHHOM U HESIBHO 3aJJaHHOM
(u3nueckoil MOJIeIbI0, O3BOJIAIONINE IPUMEHSATh U3yUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK U3
OJIHOTO pazjiena Kypca, TaK U HHTEIpUpYsl NPUMEHEHHME 3HAHMW U3 PasHbIX pasnenos. s
KayeCTBEHHBIX 3aJjad IMPUOPUTETOM SBIAIOTCS 3aJaHusi Ha OOBsICHEHHE/NpeICcKa3aHue
npoTeKaHus (U3NYECKUX SBJICHUN M MPOLIECCOB B OKPYXAIOIIEH XU3HH, TpeOyromue BbIOOpa
(bu3nueckoi MoJeNu )i CUTYalluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

26.5.13. B cootBerctBuu ¢ TpeboBanusmu ®PI'OC COO k marepHaIbHO-TEXHHUYECKOMY
o0ecrnieyeHH0 y4eOHOro mporecca Kypc (U3MKH YIUIyOJIEHHOTO YPOBHS Ha YpPOBHE CPEIHEro
oOmiero o0Opa3oBaHUs JOJDKEH H3ydyaTbhCs B YCIOBMAX INpeAMETHOro kabuHera. B kaOunere
(u3HMKHN T0JKHO OBITH He0OX0auMOe JabopaTopHOe 000PYI0OBaHUE ISl BHIITOJIHEHUS YKa3aHHBIX
B IIporpamMMe Mo (pu3MKe YYEeHHYECKHX OIBITOB, TaOOpaTOPHBIX paboT U padoT MpaKTUKyMa, a
TaKOKe IEMOHCTPALMOHHOE 000PYI0BaHHE.

26.5.14. lemoHCcTpannoHHOE 000pyi0BaHHE (GOPMHUPYETCS B COOTBETCTBUU C MPUHIUIIOM
MUHHMAaJILHON JOCTATOYHOCTH W 00ECIeUnBaeT MOCTAHOBKY MEPEUYHCICHHBIX B IMPOTpaMMe MO
(¢u3nKe KIIOYEBBIX JAEMOHCTpALMH A HMCCIENOBAHUS H3YyYaeMbIX SIBICHMH W TPOLIECCOB,
SMIMPUYECKUX U PYHIAMEHTAIGHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHUI.

26.5.15. JlaGopatopHoe o0OOpyIOBaHHE ISl YUYEHHYECKUX MPAKTUYECKHX paboT
dbopmupyercss B BHIE TEMaTHUYECKUX KOMIUIEKTOB M OOECMEeYMBaeTCsl B pacyere OJHOTO
KOMIUIEKTa Ha JBYX oOydaromuxcs. TeMaTHuecKue KOMIUIEKTHI JJaOOpaToOpHOro 000py10BaHUS
JIOJDKHBI OBITH TOCTPOSHBI HA KOMITJICKCHOM MCTIOJIb30BaHUH aHATIOTOBBIX U (P POBBIX TPHOOPOB,
a TaKk)Ke KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIU(PPOBBIX Ja00paTOpU.

26.5.16. OCHOBHBIMU LEJIAMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

(bOpMPIpOBaHI/IC HHTCPECa U CTPCMIICHUSA 06yqa}01u1/1xc51 K HAYYHOMY HU3YYCHUIO IPUPOIBI,
Pa3BUTHUEC UX UHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CHOCO6HOCT€ﬁ;

pa3BUTHC HpCI[CTaBJ'ICHI/Iﬁ ) HayYHOM METOAC IIO3HAHUA n (bOpMI/IpOBaHI/Ie
HCCIICOOBATCIILCKOI0 OTHOMICHUA K OKPYKArOIHUM SABJICHUSAM

(dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa H3y4eHHsS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

(bOpMI/IpOBaHI/Ie yMeHI/Iﬁ OOBSICHATH SBJICHUS C HCIIOJIb30BaHUEM (I)I/I3I/I‘-IGCKI/IX 3HAaHUN U
HayY4YHBIX TOKAa3aTCJIbCTB,

(bOpMI/IpOBaHI/IC Hpe,[[CTaBJIeHI/Iﬁ 0 poJir (I)I/I3I/IKI/I AJI pa3dBUTHUA APYTUX CCTCCTBCHHBIX HAYK,
TCXHHUKU U TGXHOHOFHﬁ;



pa3BUTHE TPEICTaBICHHA O BO3MOXHBIX cdepax Oynaymedi mnpodeccHnoHambHOMI
NEeSITeIbHOCTH, CBSI3aHHBIX C (DU3UKOHM, IMOJNrOTOBKA K JaNbHEHIIEeMy OOYyYEeHHIO B 3TOM
HaTPaBIICHUU.

26.5.17. JlocTmkeHHe ATUX IeJeil OoOecreunBaeTCsl pEIICHUEM CICIYIONIUX 3ajad B
nporecce u3yueHus Kypca GU3NKH Ha YPOBHE CPEAHETO 001Iero oopa3oBaHus:

MpUOOpETEHNE CUCTEMBbI 3HAHUKM 00 OOmMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAs] MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (H3UKY
1 DJIEMEHTBHI aCTPO(PU3UKH;

(dbopMUpOBaHNE YMEHUN TPUMEHSTh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHUS (PU3HUECKUX
SBJICHUM B IPUPOJIE U JUIsl IPUHATHUS NPAKTUYECKUX PEIICHNUN B IOBCETHEBHOW KU3HH;

OCBOEHHUE CIIOCOO0B PEIICHHs Pa3IUYHbIX 3374 C SBHO 33/JIaHHON (PU3UYECKON MOJENbIO,
3aJ1a4, IMOAPa3yMEBAIONIUX CAMOCTOATEIIBHOE CO3/IaHne (PU3MYECKON MOJICIIH, COOTBETCTBYIOIIEH
YCIIOBUSIM 3aJ]a4i, B TOM YHCIIE 33]]a4 WHKEHEPHOTO XapaKTepa;

MOHMMAaHUE (PU3NYECKUX OCHOB M NPUHLHUIIOB JEHCTBUS TEXHUUYECKHUX YCTPOMCTB U
TEXHOJIOTMUECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

OBJI/ICHUE METOAAMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS W IPOBEICHUSA (PU3NUECKUX
JKCHEPUMEHTOB, aHalIM3a W MHTEpIpeTauy WHQPOpMAlUK, ONpPEICNCHHUs JOCTOBEPHOCTH
MIOJIYYEHHOT'O pe3yJIbTaTa;

CO3JaHUE YCIOBUM MJi1 Pa3BUTHS YMEHHM NPOEKTHO-UCCIENI0BATEIbCKOW, TBOPUYECKOU
JIeSITCIIbHOCTH;

pa3BuTHE UHTEpeca K chepaM MpodecCHOHATBHOM NesITeTbHOCTH, CBA3aHHON C (PU3UKOM.

26.5.18. B cootBetctBuM ¢ TpeboBanuamMu OI'OC COO yrayOneHHbIH ypoBEeHb U3yUeHUs
yuebHoro mnpeamera "®dusuka"' Ha ypoBHE CpeaHEro oomero oOpa3oBaHHs BBIOMpaETCS
o0Oy4armuMucs, MIAHUPYIOUIMMH [POJOJKEHHEe 00pa3oBaHUs IO CIEUHUATIBHOCTAM (U3UKO-
TEXHUYECKOTO MPODUIISL.

26.5.19. OO1iee yucino yacoB, PEKOMEHIOBAHHBIX ISl U3y4YeHUs] (Ppu3uKku (yriryOaeHHBIN
ypoBeHb), - 340 yacoB: B 10 kmacce - 170 gacos (5 gacoB B Heneno), B 11 xiacce - 170 gacoB (5
YacoOB B HEJIEIIO).

[Tpeyiaraemslii B mporpaMMe o (Gpu3uKe nepedeHsb Ja00paTOPHBIX U MPAKTHUECKUX paboT
ABJISIETCSl PEKOMEOBAHHBIM, YUUTEIb JIeJaeT BbIOOp MpOBEACHHUS Ta0OPaTOPHBIX pabOT U OIBITOB
C Y4E€TOM MHAMBUIYATbHBIX 0COOEHHOCTEH 00yUaromMXCsl.

26.5.20. B mporpamme mo (u3MKe KaXXIOro Kiacca Ipeagaraercsi pe3epB BPEMEHH,
OTBOJMMBIA Ha BapUaTHUBHYIO YacThb IPOrpaMMbl, COJIEpXKaHHE KOTOpOi ¢dopmupyercs
y4acTHHUKaMU 00pa3oBaTeIbHOTO Mporecca. JIrobas paboyass mporpaMma JIOJDKHA TOTHOCTBIO
BKJIIOYATh B ce0s1 copeprKaHue TaHHOM MPpOorpaMMbl O (PU3UKE.

26.6. Conep:xanue o0yuenus B 10 kiacce.
26.6.1. Pazgen 1. HayuHslif MeTO1 TO3HAHUS PUPO/IBL.

®dwusuka - dyHIaMeHTalbHasg Hayka o mpupone. HaydHblii MeTOn TMO3HAHHUS U METOJbI
UCCIe0BaHMs (PU3HUECKUX SIBICHUI.



DKCIIEpUMEHT U TEOpHsl B MpoLecce MOo3HaHUA NMpuposl. HalmoneHne u SKCepuMeHT B
buzuke.

CrniocoObl 3MepeHHst (PU3MUECKUX BETUYMH (aHAJIOroBble U LU(POBBIE W3MEPHUTEIbHbIC
pUOOPHI, KOMITBIOTEPHBIC TATYMKOBBIC CUCTEMBI).

[TorpemHocT U3MepeHu GU3NIECKUX BETUIHH (aOCONIOTHASI U OTHOCUTEINIbHAS ).

MopenupoBanue (GU3NYECKUX SBICHUM M MPOIECCOB (MaTepHaibHAs TOUYKa, abCOIIOTHO
TBEPJI0€ TEJI0, UcalbHasl KUAKOCTh, UACAIbHBIN ra3, ToueuHbld 3apsan). ['unoreza. Gusnyeckuii
3aKOH, T'PaHULIbI €r0 NpUMEHUMOCTH. DU3ndeckas TeopHusl.

Ponme m mecto ¢usuku B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpa, B
MPAKTUYECKOU JIEITEIBHOCTH JTIOJICH.

YdeHn4ecKuil 3KCIIepUMEHT, 1a00opaTopHbIe pabOoThl, MPAKTUKYM.

W3mepenne cuibl TOKA M HAIIPSDHKEHUS B [IETIH IIOCTOSTHHOTO TOKA MPY ITOMOIIY aHAJIOTOBBIX
1 IIU(POBBIX U3MEPUTENIBHBIX PHOOPOB.

3HakoMcTBO ¢ IupoBoit aboparopueit mo duszuke. [Ipumepsr u3mepeHus: HU3NIECKUX
BCJIMYMH ITPU ITOMOIIIU KOMIIBIOTCPHBIX JATYUKOB.

26.6.2. Paznen 2. Mexanuka.
26.6.2.1. Tema 1. Kunemaruxka.

Mexannueckoe nBUKeHHE. OTHOCHTEIBHOCTE MEXaHHMYeCKOoro JaBrkeHus. Cucrema
oTcueTa.

[Ipsimast 1 oOpaTHas 3aa4n MEXaHUKH.

Pannyc-BekTOp MarepuHaJbHOM TOYKH, €ro MPOEKIUH Ha OCH CHUCTEMBbI KOOpPJAUHAT.
Tpaexropus.

[Tepemerienue, cKOpocTb (CpedHsisl CKOPOCTb, MIHOBEHHas CKOPOCTb) U YCKOpEHHE
MaTepHUaJIbHOM TOYKH, UX MPOEKIUU HAa OCH CHCTeMbl KoopAuHAT. ClloKeHHE MepeMelleHul 1
CJIO’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOIMHEHHOE NBIKCHHE. 3aBUCUMOCTh KOOPIWHAT,
CKOPOCTH, YCKOPEHHS U MMyTH MaTepUATbHON TOYKH OT BPEMEHH U UX TpauKu.

CBoOoaHOe magenue. Y CKopeHue CBOOOIHOTO nafeHus. JBrmkeHue Tena, OpomeHHoro Mo/
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIWHAT, CKOPOCTH U YCKOPEHHSI MaTepPHaTbHOW TOYKH OT
BPEMEHH U UX IPaPUKH.

KpuBonuneiinoe aBmkeHue. [[BuxkeHne MaTepuaibHON TOUYKH MO OKPYKHOCTH. YTIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaIbHOE),
KacaTelbHOE (TaHT'CHIIMAIFHOE) U TIOJTHOE YCKOPEHUE MaTePUAIbHOMN TOUKH.

Texundeckne yCTpOﬁCTBa 1 TEXHOJOTUYCCKUEC ITPOUCCCHI: CIIMAOMETP, ABUKCHHUEC CHAPSA 0B,
HCIHBIC, ICCTCPCHYATHIC U PCMCHHBIC IICPCaAavYn, CKOPOCTHBIC HH(bTLI.

JeMmoHcTparuu.



MOILCJIB CHUCTCMBI OTCUCTA, UJINTIOCTPpAA KUHCMATHYCCKUX XaPAKTCPUCTUK ABUKCHUS.
CriocoOsI McCiIeIOBaHUS IBUKEHUI.

NnnrocTpanus npeneabHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.
[IpeobOpazoBanue NBIKEHHM ¢ UCTIOIB30BAHHEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Habmtonienue nprxeHus Tena, OpoleHHOro Mo/ YTIOM K TOPU30HTY U TOPU30HTAIBHO.
HamnpaBnenue ckopocTu Nnpu ABUKEHUU IO OKPYKHOCTH.

[IpeobpazoBanme yriioBOi CKOPOCTH B PEIYKTOPE.

CpaBHeHHME IyTel, TPAeKTOPH, CKOPOCTEN IBMKEHMSI OJHOTO M TOIO K€ Tela B Pa3HBIX
CHUCTEMAX OTCYETA.

YdeHn4ecKuil 3KCIIepUMEHT, 1a00opaTopHbIe pabOoThl, MPAKTUKYM.
N3yyeHne HepaBHOMEPHOTO IBM)KEHHS C LIENIbIO OIPEETICHNSI MTHOBEHHOW CKOPOCTH.

N3mepeHne yckopeHus Ipy NPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHUU 110 HAKIOHHOMN
IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU [IPU PAaBHOYCKOPEHHOM JIBUYKEHUU.

N3mepenne yckopeHus CBOOOIHOTO TajeHus (PEKOMEHI0BAHO MCIOJIb30BaHUE ITU(POBOI
nabopatopun).

W3yyenue nBukeHust Tena, OpOLIEHHOro ropu3oHTanbHO. [IpoBepka runoressl 0 mpsiMoi
IIPOIIOPLMOHAIIBEHON 3aBUCUMOCTH MEXKIY JAIBHOCTBIO I10JI€Ta U HAYAJIbHOM CKOPOCTBIO TEA.

N3ydenue nqBukKeHUs Teja 10 OKPY>KHOCTH € IMTOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanre 3aBUCHMOCTH TEpHOAa OOpalIeHHsT KOHHUYECKOTO MAasTHHKAa OT ero
apaMeTpoB.

26.6.2.2. Tema 2. /Ilunamuka.

[IepBb1it 3ak0oH Hprorona. MHEepumanbable cucteMsl orcuera. [IpuHIMI OTHOCHTEIBHOCTH
lanunes. HenneprmaneHble cUCTEMBI OTCUETa (ONpeeeHUe, IPUMEpPHI).

Macca tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HeroTOHA 111 MaTEpUAIBHON TOYKH.

Tpetwuit 3akoH HproTOHA 11711 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPaBUTALlMOHHON 1 MHEPTHON MacCCBhI.

Cunma TsoKecTH. 3aBHCHMOCTh YCKOPEHHS CBOOOJHOTO TMAJCHHUS OT BBICOTHI HAJ
IOBEPXHOCTBIO IUIAHETHl U OT reorpaduyeckoil MmupoThl. J[BHkeHHe HEOECHBIX Tel M X
cnyTHUKOB. 3akoHbl Kerutepa. [lepBast kocmMuueckasi CKOPOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, 1BHXKyIIErocs ¢ yCKOpEeHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpPEHHS CKOJBXEHUS M CHJIa TPEHUSA TOKOS.
Koapduument tpenus. Cuna cOnpoTUBICHHUS NMPU JABWKEHHM Tella B KUAKOCTH WIH Tase, ee
3aBHCUMOCTH OT CKOPOCTH OTHOCUTEJILHOTO JIBHKEHUSI.

[Hasnenue. ' napocratnueckoe nasnenue. Cuia Apxumena.

Texundeckne YCTpOfICTBa U TCEXHOJOTHUYCCKUC MPOHECChI: MOAIIMUMIIHUKH, ABHKCHUC
HUCKYCCTBCHHBIX CITYTHUKOB.

JemoHcTparuu.
HaGJIIOI[eHI/IC ABWIKCHUS TCJI B UHCPIUAJIBHBIX 1 HCUHCPIUAJIbHBIX CUCTEMAX OTCUCTA.
[TpyHLIMIT OTHOCUTEIBHOCTH.

Kauenne nByX UMIMHAPOB WM LIApPOB Pa3HOM Macchl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJILHO HEMHEPIUAJIBHOM CHUCTEMBI OTCUYETA.

CpaBHEHHE PaBHOACHCTBYIOIIEH NIPUIIOKEHHBIX K TE€IY CHJI C IIPOM3BEJEHUEM MAcChl Tela
Ha €0 YCKOPEHHE B HHEPLUAIbHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUS TEIL.

N3mepenne mace 1o B3auMoIECTBHUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOIBbEME U MTAJICHUU.

LleHTpOOEKHBIE MEXaHU3MBI.

CpaBHEeHHE CUJT TPEHUS TIOKOS, KaUeHHS U CKOJIbKEHUS.

YdeHn4ecKkuit 3KCIIepUMEHT, J1a00opaTOpHbIe padOThl, MPAKTUKYM.

N3mepenue paBHOAECHCTBYIOLIEH CUJI MPU ABMXKEHUN OpyCKa MO HAKJIOHHOM IJIOCKOCTH.

HpOBCpKa THUIIOTE3bl O HC3aBUCUMOCTHU BpPCMCHU [IBUKCHHUA 6pyCKa 10 HaKJIOHHOM
IIJIOCKOCTH HA 3aJaHHOC PACCTOAHUC OT €TI0 MACCHI.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B TMPYXKHUHE U PE3UHOBOM
obpasrie, oT ux aedopmaruu.

I/IBy‘-ICHI/IC JABMOKCHUA CUCTEMBI TCJI, CBA3aHHBIX HUTBIO, HepeKHHYTOﬁ qepe3 JICT KU OJIOK.

N3mepenne kordduimenta TpeHUs MO BEJIMYMHE YIIIOBOTO KOd(hdHUIIHEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanne JaBmWKeHHs Opycka IO HAKIOHHOH IUIOCKOCTH C  TEPEMEHHBIM
K03(ppULIEHTOM TpeHHsI.

N3yueHne nBrkeHus rpysa Ha BaJly C TPEHHEM.



26.6.2.3. Tema 3. Ctatuka TBEpAOro Tena.

AGcomoTHO TBepaoe Teno. [locTymarensHoe W BpamareabHOe IBMIKEHHWE TBEPIIOTO Tea.
MoMeHT cuiibl OTHOCUTENBHO Ocu BpamieHus. [lineuo cuinbl. CinoxeHue Cuil, MPUIOKEHHBIX K
TBepaoMy Teny. LIeHTp TsxecTu Tena.

YcnoBus PaBHOBCCHUA TBEPAOIO TCIIA.
YcroitunBoe, HEYyCTOMYHUBOE, OE3pa3InIHOE PABHOBECHE.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEWH, CTPOUTEIbHBIN
KpaH, peleTyaTble KOHCTPYKIHUH.

JemoHcTparuu.

VYcnoBus paBHOBECHS.

Bunel paBHOBecuHs.

Y4eHnuecKuil 3KCIEPUMEHT, JIaOOpaTOpHbIE PabOThI, IPAKTUKYM.
UccnenoBanue ycnoBuii paBHOBECHS TBEPOTO TeJa, UMEIOIIETO OCh BPAILICHHUS.
KoHcTpyrpoBanue KpOHIITEHHOB U pacyeT CUJl YIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TeJa, UMEIOIIETO IIOIIA/lb ONOPHI.

26.6.2.4. Tema 4. 3aKkOHBI COXpAaHEHHS B MEXAHUKE.

NMynec MarepuanbHOM TOYKH, CUCTEMBI MaTepualbHBIX TOYeK. LleHTp macc cucremsbl
MaTepHalbHbIX TOUEK. Teopema 0 JBHKEHHUH LIEHTpa Macc.

HMmynibe CHIIbl M U3MEHEHHE UMITYJIbCA TENa.
3aKOH COXpaHEHUs UMITYJIbCa.
PeakTuBHOE IBUKEHUE.

MoMeHT uMmyJibca MaTepHalbHON TOYKH. I[IpenacraBieHne O COXpaHEHHMHM MOMEHTa
MMITYJIbCA B UEHTPAJIbHBIX MOJISIX.

Pabora cwibl Ha MaJloM W Ha KOHEYHOM TepeMelieHuH. | padudeckoe TpecTaBICHUE
paboThI CHITHI.

MOoOIIHOCTE CHJIEL.

Kunernueckas OHEPIuid MaTCpHaHBHOﬁ TOYKH. TeopeMa 00 M3MCHEHHMM KHHETUYECKOM
OHCPIrun MaTepHaJIBHOfI TOYKH.

IToTreHunanbHble U HEMOTEHIMANbHbIE cuibl. [loTeHnumanbHas 3Heprud. [loTeHnuanbHas
SHEpPrusl yrnpyro AeQpopMUpOBaHHOM MpyxuHbL. [loTeHIManbHas HEpPrust Tejaa B OJAHOPOAHOM
rpaBUTallMOHHOM Mose. [loTeHuanbHas 3Heprus Tejaa B TPaBUTALMOHHOM I10JI€ OAHOPOIHOIO
miapa (BHYTpH U BHe 11apa). Bropas kocMuueckas ckopocTb. TpeThbst KocMUYecKas CKOPOCTb.

CBs3b pa60TBI HEIOTEHIIMAIbHBIX CUJI C U3BMEHEHHEM MEXaHUYECKOM OHCPIrur CUCTCMBI TCIJI.



3aKOH COXpaHEHMsI MEXaHUUECKON SHEPTUH.
Yupyrue v Heynpyrue CTOIKHOBEHHS.

VYpaBHeHue bepHyinmu sl MACAIBHOM JKHAKOCTH KAaK CJEACTBHE 3aKOHA COXPaHEHHUsS
MEXaHHYECKON SHEPTUHU.

TexHuueckue yCTpoMcTBA U TEXHOJOTMYECKHUE MPOLIECCHI: JIBUIKEHHE DPAaKET, BOJOMET,
KOIEp, IPYKUHHBIN MUCTOJIET, THPOCKOI, (UTYypHOE KaTaHUE Ha KOHbKAaX.

JemoHcTparuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOC ABMKEHUE.

N3Mepenrie MOIITHOCTH CHUJIBI.

H3meHeHune YHeprun Teja Mpu COBEPIICHUU paOOTHI.

B3anmuble npeBpanieHnsi KHHETUYECKOW U MOTEHIMATbHON YHEPT Ul IPU IEUCTBUM HA TEJIO
CHJIbI TAKCECTU U CUJIbI YIIPYT'OCTH.

CoxpaHeHue SHepruy Ipu CBOOOJHOM MAJCHUH.

YdeHn4ecKuil 3KCIIepUMEHT, J1a00opaTOpHbIe pabOThl, IPAKTUKYM.

M3mepeHune uMirybca Tena o TOpMO3HOMY ITyTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIEIU 3JIEKTPOMOOUIISI U MOILITHOCTH CHIIBI TATH.
CpaBHEHHE H3MEHEHUS HMITYJIbCA TEJIa C UMITYJIHCOM CHUTBL.

HccnenoBanue coXpaHeHHsI UMITYJIbCa MIPU YIIPYTOM B3aUMOJICHCTBUU.

H3MepeHnne KHHETHIECKO# SHEPTHH Tella TI0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MTOTEHIMAIBHONW YHEPTUH MPY>KUHBI C pabOTOH CHUIIBI TPEHHUS.
Omnpenenenne pabOTHI CHITBI TPEHUS MPH JIBMKSHUH TEJa 10 HAKIIOHHOH TIOCKOCTH.
26.6.3. Pa3nen 3. MonekynsipHas ¢pu3nKa 1 TEPMOAUHAMHUKA.

26.6.3.1. Tema 1. OcHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

OCHOBHBIE TIOJIOKEHUSI MOJIeKYJIsipHO-KMHeTnueckoil Teopun (MKT), ux ombiTHOE
obocunoBanue. Juddysus. bpoyHoBckoe nBrkeHme. XapakTep ABMKEHUS W B3aUMOJICUCTBUS
YacTHIl BellecTBa. MOAeIu CTPOCHHUS ra3oB, )KUIKOCTEH U TBEPIBIX TeJl U 00BSICHEHUE CBOWCTB
BElIeCTBA HAa OCHOBE OSTUX Mojened. Macca u pasmepbl Mojekyn (atomoB). KomuuectBo
BeniecTBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa um crocoObl ee m3mepenus. lllkama temmeparyp
Ilenbcus.

MO)ICJ'IB nacaJIbHOro ra3a B MOHGKyanHO-KHHGTH‘I@CKOﬁ TCOPHHU: YaCTHULbI Ira3a ABUXKXYTCA



Xa0TUYECKHU U HE B3aUMOJICHCTBYIOT IPYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa-Knaneitpona. AOcomoTHas Temmeparypa
(kana Ttemneparyp KenbBuna). 3akon [lanbrona. M3ompoueccsl B HI€aIbHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mpeacTraBieHne U30MPOLECCOB: U30TEPMA,
u30xo0pa, nzobdapa.

CBs3b MEXK/y 1aBJICHUEM U CPEHEN KUHETUUECKON SHEPTHEN MOCTYNATEIbHOIO TEIIOBOTO
JBUKEHMSI MOJIEKYJI HI€AJIBHOTO I'a3a (OCHOBHOE YPaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKON TEOpUn
UJICATHHOTO Ta3a).

CBs3p  aOCONIOTHOM  TemmepaTypbl TEPMOAMHAMHYECKOM CHUCTEMBI CO  CpeaHei
KMHETUYECKOW YHEPTUEH IMOCTYNATENbHOIO TEIUIOBOTO IBHYKEHUS €€ YaCTHIL.

TexHuueckue YCTpOMCTBA U TEXHOJOIMYECKHE IPOLECCHl: TEpMOMETp, Oapomerp,
HOJy4EeHUEe HAHOMATEPHaJOB.

JemoHcTparuu.

Monenu 1BUKEHUS YacTHUl] BEIIECTBA.

Mopenbs OpOyHOBCKOTO TBUKCHHSI.

Buneopoinuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.
Huddyszus xuakocTei.

Mogaens onbiTa lllTepHa.

[TputsxeHne MOJEKYII.

Moienu KpUCTaUTHIECKUX PEIIETOK.

HaGmoienue u uccienoBaHue H30MpPOIIECCOB.

Y4eHHUECKUN IKCTICPUMEHT, JIA0OpaTOPHBIC Pa0OTHI, MPAKTHKYM.

HccnenoBanue mpoliecca yCTAaHOBICHHS TEIUIOBOTO PAaBHOBECHSI MIPH TEINIOOOMEHE MEXIY
ropst4eil ¥ XOJIOAHOM BOJOM.

W3ydyeHne u30TepMUUECKOr0 Tpolecca (PEKOMEHAOBAHO UCIHOIb30BaHUE HU(MPOBOM
nabopaTopun).

N3yuenue n30xopHOro mpoiiecca.
Nzyuenune n3obapHOro mporiecca.
[IpoBepka ypaBHEHUsI COCTOSIHUSL.
26.6.3.2. Tema 2. Tepmonunamuka. TennoBbie MalllAHBI.

Tepmonunamuyeckas (T/]) cuctema. 3aganue BHEIIHUX YCIIOBHM 111 TEPMOJMHAMUYECKOM
cucteMbl. BHemHre u BHyTpeHHHE napaMmeTpsl. [lapaMeTpsl TEpMOIMHAMHYECKOW CUCTEMBI KAK
CPEIHME 3HAYCHUS BEIUYMH, ONUCHIBAIOIIUX €€ COCTOSHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano tepmoauHamuku. CaMONpOU3BOJIbHAS PeslaKCcallisd TEPMOJMHAMUYECKON
CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopens unaeanbHOro rasa B TEPMOJUHAMUKE - CUCTEMa YpaBHEHUH: YpaBHEHHUE
MenaeneeBa-Knanelipona u BbIpa)k€HUE JJIsI BHYTPEHHEH SHEPruu. Y CIOBUS NPUMEHUMOCTH
9TOM MOJENM: HU3Kasg KOHLEHTpauus YacTHLl, BBICOKHE TeMIEparypsl. BeipakeHue s
BHYTpPEHHEHN SHEPTUU OJTHOATOMHOTO HMJI€abHOIO rasa.

KBa3ucrarnyeckue u HECTaTHUSCKUE MMPpOUCCChI.

DneMeHTapHas paboTa B TepMOJIUHAMHKE. Brrancnenue paboTsl o rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaya kKak cHnoco0 W3MEHEHUS BHYTPEHHEH SHEPruM TEPMOJIMHAMHYECKOMN
CHUCTCMbI 663 COBCPIICHUA pa6OTLI. KOHB@KHI/IH, TCIIOMPOBOJAHOCTD, U3JIYUCHHUC.

KomnuectBo TtemnoTsl. TermoeMkocTh Tena. YaenpHas W MOJIIpHAs TEIJIOEMKOCTH
BellleCTBA. YpaBHeHHME Maiiepa. YaenbpHas TeIiora cropanus Tomusa. Pacder kommyecTtBa
TEIJIOTHI IpH Terutonepenaye. [lonstue o6 aguadbaTHOM MpoIiecce.

I[TepBblii 3aKk0H TepMoarHAMUKH. BHyTpenHss sneprusi. KonnyecTBo TeIoTs U paboTa Kak
MEpPBI U3MEHEHUS BHYTPEHHEW SHEPTUU TEPMOJANHAMUYECKOU CUCTEMBI.

Bropoli 3akOoH TEpMOJMHAMUKM Ul PAaBHOBECHBIX IPOLIECCOB: YEpPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKONW CHUCTEMbl NMPOXOAUT €JUHCTBEHHasl ajauadara.
AOGconoTHas TeMIieparypa.

Btopoii 3ak0H TepMOIUHAMHUKHU JJIsi HEPAaBHOBECHBIX INPOIIECCOB: HEBO3MOXKHO MEpe/aTh
TEIJIOTy OT Ooyiee XOJNOJHOrO Teida K Oosiee Harpetomy 06e3 kommencanuu (Kimaysumyc).
HeobpaTumocTs npupOoIHBIX TPOIIECCOB.

[Ipunnune! aeiicteus Temnossix Mamud. KITI.
MakcumansHoe 3Hauenue KII. [{ukn Kapno.

DKOJIOTUUECKHUE aCTEeKThl UCIMOJIb30BAHUS TEIUIOBBIX JBUTaTeNeil. TemnoBoe 3arpsi3HEHHE
OKPYXaIOIIeH Cpedbl.

TexHuueckue ycTpoWCTBa U TEXHOJOTMUECKHE MPOLECCHl: XOJOAWIbHUK, KOHIUIIMOHED,
IU3EIbHBIA W KapOIOpaTOpHBIA JIBUTATENIH, IapoBas TypOWHA, TOJYYCHHE CBEPXHHU3KHX
TeMIlepaTyp, YTWIW3alUs "TEIJOBBIX" OTXOJOB C HCIOJIb30BAHMEM TEIUIOBOTO HAacoca,
YTHIH3AIMs OMOOPTaHUIECKOTO TOIUIMBA JIJISl BEIPAOOTKH ""TETUIOBOM" M 3JIEKTPOIHEPTHUH.

JleMoHcTpanuu.

W3meHneHue TemnepaTypsl IpU ainadaTHueCKOM paclIMpEHUN.
Bo3nymiHoe oruuso.

CpaBHEHHE YIEIbHBIX TEIUIOEMKOCTEH BEIIECTB.

CrniocoObl U3MEHEHHsI BHYyTPEHHEH YHEPTUU.

HccnenoBanue annabaTHOTO mpoiiecca.



KomMmnbproTepHble MOJIENH TEIUIOBBIX ABUTATEIEH.

VYdeHnuecknit 3KCIepuMeHT, 1a00paTopHbIe pabOThl, IPAKTUKYM.
N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO IpoIiecca.

N3yueHnre B3aMMOCBSI3M IHEPTUU MEXKMOJIEKYJISIPHOTO B3aUMOJCHCTBUS M TeMIIEpaTyphl
KUIEHUS KUJIKOCTEM.

26.6.3.3. Tema 3. ArperatHble COCTOSIHHS BellecTBa. Pa30BbIe EPEXOIBI.

[TapooOpazoBanne u KoHAeHcalus. lcmapenne u KumeHue. YJenbHas TeIUIoTa
napooOpa3oBaHUsI.

Haceiennsie 1 HeHachleHHbIE Tapbl. KauecTBeHHAs: 3aBUCUMOCTD IJIOTHOCTH U IABJICHUS
HACBILICHHOI'O Tapa OT TeMIlepaTypbl, UX HE3aBUCUMOCTh OT O0bEMa HACBILIEHHOIO IHapa.
3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT AaBICHUS B KUIKOCTH.

Bnaxuocts BO31yXa. AOCONIOTHASA M OTHOCUTENIbHAS BIAXKHOCTb.

TBepnoe teno. Kpucramnuueckue u amopdHbie Tena. AHU3OTPONHS CBOWCTB KPUCTAIIIOB.
[InaBneHue u KpucTaum3anus. Y aelibHas TerioTa miasienus. CyomuManus.

Hedopmaruu tBepaoro tena. Pactskenme u cxartwe. Crnsur. Moayns FOnra. Ilpenen
yapyTux aedopmanui.

TerioBoe pacHimpeHue XUIKOCTEH U TBEPIBIX Tel, 00bEMHOE U JTUHEHHOE pacllupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHWI YaCTHI] BEIISCTBA KaK MPUYMHA TETUIOBOTO PACIIHPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[IpeoGpa3oBanue sHEPruM B Pa3oBbIX Mepexoax.
VYpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. KoadduimeHT moBepxXxHOCTHOTO HaTsokeHus. KanmumispHbie
siBJIeHUsI. J[aBieHue Mo MCKPUBJIEHHOW IMOBEPXHOCTHIO KUAKOCTH. Popmyiia Jlamaca.

Texundeckne yCTpOﬁCTBa U TCXHOJIOTMYECKHUEC TMPOUCCCHhI: KHUAKHE KpPUCTAJIIBI,
COBpPCMCHHBIC MaTCPpUAJIbI.

JlemoHCTparuu.

TemnnoBoe pacupeHue.

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenne. Kunenue npu NOHNXEHHOM JaBJICHUU.
HSMepeHI/IC CHJIbI ITIOBEPXHOCTHOT'O HATSAXKCHUA.

OnBITH ¢ MBIBHBIMY TVICHKAMH.



CmauuBaHue.

Kanwsipusie sBieHus.

Mopgenu HeHLIOTOHOBCKOM KUIKOCTH.

Crioco0bl U3MEpPEHUS BIaYKHOCTH.

UccnenoBanue HarpeBaHus U MIABJIICHUS KPUCTAINTIMYECKOTO BEILIECTBA.
Bunpr nedopmarnmii.

HaGmonenue manbix aedopmariuii.

Y4eHnuecKuil 3KCIEPUMEHT, JIabopaTOpHbIE pabOThI, MPAKTUKYM.
N3yueHne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEH.

N3Mepenne yienbHOM TEIIOTHI MIJIaBJICHHUS JIbJA.

W3yueHune CBOMCTB HACBHIICHHBIX I1aPOB.

N3mepenue abCoIOTHOI BJIaKHOCTH BO3/yXa U OL[EHKA MAacChl HapOB B IOMELICHUH.
N3mepenue ko3 duirienTa moBepXHOCTHOTO HATSIKEHUSI.

Nsmepenne moayns FOHra.

HccnenoBanue 3aBUCUMOCTH JIe(OpMAaLIMU PE3NHOBOTO 00pasiia OT MPUIIOKEHHOW K HEMY
CHJIBI.

26.6.4. Paznen 4. DnexTpoaMHAMHUKA.
26.6.4.1. Tema 1. Dnexrpuueckoe noe.

OnexTpu3anys Ted U €€ NMPOsBICHUA. DJIEKTpUUecKuid 3apsa. [IBa BuAa 3IEKTPUUECKUX
3aps10B. [[poBOAHUKH, TUAIEKTPUKH U MTOITYIIPOBOJHUKHU. DIIEMEHTAPHBIN AIEKTPUUECKUN 3apsia.
3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsija.

B3anmoneiicteue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyioHa.
Dnektpuyeckoe noiie. Ero neiicTBre Ha ANEKTPUUECKUE 3apsi/Ibl.

Hanpsokennocts  anexkTpuyeckoro mosst. [IpoGHbiit  3apsia. JIMHMKM  Hanps>KeHHOCTH
JIEKTPUUYECKOro Nojst. OJHOPOAHOE HNEKTPHUUECKOE MOJIE.

[ToTeHMamIbHOCTh AJEKTPOCTATHYECKOTO TOJIsA. Pa3HOCTH MOTEHIIMATIOB M HAIPsKEHUE.
[ToTenuumanpHas 3HEprus 3apsaa B 3JEKTpOoCTaTUUECKOM Mouie. [loTeHman 31eKTpocTaTuyecKoro
nosisi. CBsI3b HAMPSHKEHHOCTH TOJS M PA3HOCTH TOTEHIMAJIOB IS AJIEKTPOCTATUYECKOTO TOJIS
(KaK OTHOPOAHOTO, TAK M HEOAHOPOIHOTO).

[TpuHIUI Cynepno3unuu JIEKTPUIECKUX MTOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apsikeHHON cdepbl. [lone paBHOMEpHO
3apsOKEHHOTO 10 o0bemy miapa. [lone paBHOMEpHO 3apsKEeHHOW OCCKOHEYHOM IJIOCKOCTH.



KapTI/IHLI JIMHUAHN HAIMps’KCHHOCTU 3TUX HoJIeH U 3KBUIIOTCHIINAJIBbHBIX HOBerHOCTeﬁ.
[TpoBOAHMKY B 3JIEKTPOCTATHUYECKOM T0JIE. Y CJIOBHE PaBHOBECHS 3aps/I0B.
JM3IeKTpUKU B 3JIEKTPOCTATHUECKOM MoJ€e. Ju3aeKkTpudyeckas NpoOHUIIaeMOCTh BEIIECTBA.
Konaencarop. D1eKTpoeMKOCTh KOHJIEHCATOPA. DJIEKTPOEMKOCTb IIIOCKOTO KOHAEHCATOPA.

Hapajmeanoe COCOAMHCHUC KOHACHCATOPOB. IlocnegoBaTrenpHOE COCOIUHCHHUEC
KOHACHCATOPOB.

DHeprus 3apsKEHHOTO KOHJEHCATOPA.
JIBuxkeHue 3apsyKeHHOW YacTULIBI B OJHOPOTHOM 3JIEKTPUUYECKOM TI0JIE.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKHE IMPOLECCHI: HIEKTPOCKOI, 3JIEKTPOMETP,
NIEKTPOCTATUYECKAs 3aIUTa, 3a3€MJICHHE 3JIEKTPOIPHUOOPOB, KOHCHCATOPHI, TeHepaTop Ban e
I'paada.

JemoHcTparuu.

Y CTpOUCTBO U MPUHIUIL ACHCTBUS JIEKTPOMETPA.

DIeKTpUYECKOe MOJIE 3apsKEHHBIX IIAPUKOB.

DNEeKTPUYECKOE M0JIEe ABYX 3apsKCHHBIX TUIACTHH.

Mopaenb anekTpoctatrudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUUECKOM MOJIE.

DJIEKTpOCTaTUYECKAs 3alUTa.

YCTpoHCTBO U IEMCTBUE KOHAEHCATOPA ITOCTOSHHOW U IIEPEMEHHON EMKOCTH.

3aBHCHUMOCTh OJICKTPOCMKOCTH IINIOCKOI'0 KOHACHCATOPA OT IIOIIaAu IJIACTUH, paCCTOAHUA
MCKAY HUMHU U ,Z[I/ISJICKTpI/I‘-IeCKOI\/Il IMPOHUITACMOCTH.

OHeprus IEKTPUYECKOTO MOJIA 3apSHKEHHOT0 KOHACHCATOPA.
3apsiaka U pa3psiika KOHAEHCATopa 4epe3 pe3ucTop.
Y4eHnueckuil 3KCIEPUMEHT, JJaOopaTOpHbIE pabOThI, MPAKTUKYM.
OneHka cul B3aMMOJECHCTBYS 3apsyKEHHBIX TEJl.

HaGmronenue mpeBpamieHus SHEPTUH 3apsHKEHHOTO KOHACHCATOpa B DHEPTUIO U3ITyYCHHS
CBETOJINO/IA.

N3yuenune nmpoTrekaHus TOKa B LIETH, COACPIKAIIEH KOHIECHCATOP.

PacnpeneneHHe pa3sHOCTH  NOTCHUHAJIOB (HaprI)KCHI/I}I) npu 1ocjacaoBaTCIIbHOM
COCOIMHCHNHN KOHACHCATOPOB.

HccnenoBanue pas3psia KOHACHCATOPA Yepe3 PE3UCTOP.



26.6.4.2. Tema 2. [1oCTOSHHBIN 21EKTPUUECKUHN TOK.
Cuna toxka. IlocTosiHHBIN TOK.

VYcnoBust  CyHIECTBOBaHHMSA IOCTOSIHHOTO —3JIEKTPUYECKOro Toka. LcTouHukn ToKa.
Hanpsoxerne U n DJC € |

3akon Oma Jy1sl y4acTKa Lenu.

3J1€KTpH‘ICCKOC CONMPOTHUBJICHUC. 3aBHCHMOCTD COIIPOTUBJICHUA OJHOPOAHOI'O ITPOBOJHUKA
OT €TI0 JJIMHBI U IIJIOIAaX IMOIICPEYHOr0 CCUCHU . y,I[eJ'IBHOC COIIPOTUBJICHHUE BCIICCTBA.

[locnenoBarenbHoe, MapauielibHOE, CMEIIAHHOE COEAMHEHUE MPOBOAHUKOB. Pacuer
pPa3BETBICHHBIX AeKTpuieckux meneil. [Ipasmra Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoynsa-Jlenna.
MOIIHOCTB NEKTPUYECKOr0 TOKA. TermroBas MOITHOCTD, BBIIEISIEMAas HA PE3UCTOPE.

3/1C u BHYTpEeHHEE COMPOTHBIICHNE UCTOYHHUKA TOKA. 3akoH OMa /1Jist TOJTHOMU (3aMKHYTO)
3JIEKTPUYECKOM Lenu. MOIHOCTh UCTOYHUKA TOKa. KOopoTKoe 3aMbIKaHueE.

KOH,Z[GHC&TOp B IICIIM ITIOCTOAHHOT'O TOKA.

TexHu4yeckue yCTpoiCcTBa U TEXHOJIOTHYECKHUE MTPOLIECCHI: aMIIepMETP, BOJIbTMETP, PeOCTar,
CUETUYMK IEKTPUUYECKON IHEPTHUHU.

JlemoHCcTparuu.
N3mepenue cuiibl TOKa U HAPSHKEHUS.

HCCJ’IGI{OB&HHG 3aBUCUMOCTH CHJIBI TOKa OT HAINPsOHKCHUA A pPE3UCTOpA, JIaMIIbL
HaKaJIMBaHHsA U CBETOAMOAA.

3aBUCHMOCTD COIMPOTUBJICHUA MUWIMHAPHUYCCKUX IIPOBOAHHMKOB OT [UJIMHBI, IIJIOIOAAN
IMOMCPEUYHOT O CCUCHUSA U MaTCpUaJia.

HCCJ’IGI{OB&HHG 3aBUCUMOCTH CUJIbI TOKA OT COIMPOTHUBJICHUA ITPHU ITIOCTOSAHHOM HAIIPSXKCHUU.

IIpsmoe u3mepenune DJIC. KopoTkoe 3amblkaHME rajibBaHMYECKOIO 3JIEMEHTAa M OLEHKa
BHYTPEHHETO CONPOTUBIICHUS.

CrniocoObl coeTMHEeHNsI ICTOYHUKOB ToKa, DJIC Gatapeii.

HCCJ’IGI{OB&HHC Pa3HOCTHU NOTCHIHAIIOB MECKAY MOJIOCaAaMU UCTOYHHUKA TOKa OT CHUJIBI TOKA B
OCIIN.

Y4eHnuecKui IKCIEPUMEHT, JIaOopaTOpHbIE pabOThI, MPAKTUKYM.
HccenenoBanue CMEIaHHOTO COEIUHEHUsS PE3UCTOPOB.
N3mepenue yaenbHOro COnpoTUBIEHUS IPOBOJHUKOB.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA OT HANpsDKEHUS JUIsL JamIbl HAKaJIWBAHHUA.
VYBenuueHue npeena u3MepeHus amnepMeTpa (BoJIbTMETPA).



N3mepenue D/IC v BHYTPEHHETO CONPOTHUBIICHUSI UCTOYHUKA TOKA.

Uccnenoanue 3aucumoctu J/]C raapBaHUYECKOr0 3JIEMEHTa OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUMH.

HCCJ’IGI{OB&HHG Pa3HOCTU NOTCHIHAJIIOB MEXKAY IOJIOCaAaMU HCTOYHHUKA TOKa OT CHUJIBI TOKA B
LOCIIN.

HccnenoBanue 3aBUCHMOCTH MOJIE3HOM MOIITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.
26.6.4.3. Tema 3. Toku B pa3In4HbIX CPEAAX.

DnexTpuyeckas MPOBOJUMOCTb PAa3IMUYHBIX BELIECTB. OJEKTPOHHAs MPOBOJAUMOCTH
TBCPABIX METAJIJIOB. 3aBUCUMOCTD COIIPOTUBJICHUA MCTaJJIOB oT TCMIICPATYPHI.
CBepX1IpOBOANUMOCT.

DnexTpuyeckuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOcTBEHHass W INpPUMECHass IPOBOJUMOCTh IOJYNPOBOJAHUKOB.
CaoiictBa p-n-nepexoza. IloaynpoBoIHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUI TOK B JJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAS NUCCOLMALUS. DJIEKTPOJIHU3.
3akonsl Dapajes AJid AIAEKTPOIIU3a.

DJIEKTpUYECKUH TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSTENbHBIN pa3psij. Paznuunbie
THUIIBI CAMOCTOATENILHOTO pa3psaaa. Monunus. [1nazma.

TexHuyeckue yCTpoilcTBa U MpPaKTUYECKOE IMPUMEHEHHE: Tra30paspsaHble JIaMIIbl,
JIEKTPOHHO-JIy4eBasi TpyOKa, MOIYHMpPOBOJHUKOBBIE MPUOOPHI: MU0, TpaH3UCTOp, (poToauon,
CBETOJIMOJI, TallbBaHWKa, padUHUPOBAHWE MEAM, BbIIUIABKA AJTIOMHUHHS, 3JIEKTPOHHAs
MHUKPOCKOIIHS.

JlemoHCTparuu.

3aBUCUMOCTB CONIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHbl 35ekTpoaunsa Papazes.

HckpoBoli pa3psaa M NpOBOAMMOCTh BO3IyXa.

CpaBHEHHE IPOBOJUMOCTH METAJIJIOB U MOJIYIIPOBOJIHUKOB.

OAHOCTOPOHHSSI MPOBOJUMOCTD AUOA.

YdeHnuecKkuit 3KCIIepUMEHT, 1a00opaTOpHbIe pabOThl, MPAKTUKYM.

HaGmonenue anexrponusa.

N3mepenue 3apsiia OTHOBAJIEHTHOIO HOHA.

HccnenoBaHue 3aBUCUMOCTH CONPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

Cusarue BOHBT-aMHepHOﬁ XapaKTCPUCTUKU JUOA.



26.6.5. ®u3nuecKuil IPaKTUKYM.

CrniocoObl n3MepeHus: PU3NUECKUX BEIUUYHH C UCIOJIb30BAaHUEM AHAJIOIOBBIX U IU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTEIIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  (u3uueckux BenuuuH. OILleHKa TpaHMIl
IIOTPELIHOCTEM.

[TpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIICTOBAHNI 3aBUCUMOCTEH (DU3NIECKUX BEJIUYHH,
MPOBEpKa MPEAJIOKEHHBIX TUMOTE3 (BBIOOpP U3 paboT, OMHMCAHHBIX B TEMAaTUYECKUX paslenax
"YyeHn4eCcKuii IKCIIEPUMEHT, JJaOOpaTOpHbIE pabOThI, MTPAKTUKYM").

26.6.6. MexnpeMeTHbIE CBSI3U.

Nzyuenue xypca ¢uzuku yriayOiaeHHOTO ypoBHS B 10 Kiacce OCyHIECTBISIETCS C YYETOM
COACPIKATCIIbHBIX MCKIIPECAMCTHBIX CBSI3eU C KypcaMn MaTEMaTuKH, 6I/IOJIOF 1, XHMHUH,
reorpaduu ¥ TEXHOJOTHH.

Mencnpe;[MeTHHe IOHATHUA, CBA3AHHLIC C HN3YUCHUCM MCTOAOB HAYYHOT'O IIO3HAHHA:
SIBJICHHE, HAay4HbIA (akt, rHmore3a, (u3ndeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIroIeHUE,
OKCIICPUMCHT, MOACIIUPOBAHUC, MOACIIb, USMCPCHHUE, ITIOTPCIIHOCTU HBMGPGHHﬁ, HU3MCPUTCIILHBIC
npuodopsI, udpoBas TadopaTopus.

Marematuka: Pemenue cuctems! ypaBHeHuil. JIuneitnas ¢ynkuus, napabona, runepoona,
uX rpaduKy ¥ cBOMCTBA. TpuroHoMerpudeckne QyHKIMH: CHHYC, KOCHHYC, TAHTEHC, KOTAHTCHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. BEKTOpbI M HMX MPOEKIUH HAa OCH KOOpJIUHAT,
CIIO’KEHHE BEKTOPOB.

buonorus: MexaHnueckoe ABMKEHHE B KUBOW mpupoje, Auddys3usi, ocMoc, TEIooOMeH
JKUBBIX  OPraHW3MOB, TEIUIOBOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpeapl,  YTHIH3alus
OMOOPraHNYECKOro TOTUIMBA ISl BHIPAOOTKH "TEIUIOBON" M 3JEKTPOIHEPTHH, MOBEPXHOCTHOE
HATSOKCHUE U KaWUISPHBIC SIBJICHUS B IPUPOJIE, IEKTPUUECKHUE SBICHUS B )KUBOM MIPUPOJIE.

XUMUS: AUCKPETHOC CTPOCHHUEC BCHICCTBA, CTPOCHHUEC ATOMOB W MOJICKYJI, MOJIb BCIICCTBA,
MOJIApHasA Macca, MoJIiydeHUuEC HaHOMAaTCPpHaJIOoB, TCIIJIOBBIC CBOMCTBA TBECPABIX TCII, }KI/I)IKOCTeﬁ n
ra3oB, JKUIAKHUC KPUCTAJUIbI, JSJICKTPUUCCKHC CBOMCTBaA MCTAJUIOB,  JJICKTPOJIUTHYCCKAA
aucconuanys, raibBaHHUKa, SJICKTPOHHAasA MUKPOCKOITHA.

I'eorpadus: BIa)KHOCTB BO3/lyXa, BETPbI, 0apOMETpP, TEPMOMETD.

TexHonorust: mpeoOpa3oBaHre IBUKEHUH C MCIOIb30BAaHHUEM MEXAHHU3MOB, YUET CyXOro u
KHUJIKOTO TpPEHUS B TEXHHMKE, CTAaTHUYECKUE KOHCTPYKIMH (KPOHIITEHH, pelieTyarble
KOHCTPYKIIUH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUSI MEXAHUKU B TEXHHUKE (TMPOCKOII, BOJOMET
U JIpyrue), ABUraTelb BHYTPEHHEro CropaHusi, mnapoBasi TypOMHA, OBITOBOW XOJIOAWIBbHUK,
KOHJMIIMOHEpP, TEXHOJOTUU IIOJIyYeHHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIIE
HAaHOMAaTEepUaJloB, M  HAHOTEXHOJOIMM,  DJJEKTPOCTaTHYECKas  3allMTa,  3a3€MJICHHE
ANEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, OIYIIPOBOAHUKOBBIE TPUOOPHI, FaJIbBAHUKA.

26.7. Conep:xanue o0yuenus B 11 kiaacce.
26.7.1. Pa3nen 4. DnekTpoJuHaMuUKa.
26.7.1.1. Tema 4. MaraurtHoe nosie.

BzauMmogeiicTBUe IOCTOSHHBIX MAarHuTOB H IMPOBOAHUKOB C TOKOM. MarauTHoe mMoJIe.



Bekrop marauTHOM MHAYKIMU. [IpUHIMI Cyneprno3uMM MarHUTHBIX IOJIei. JIMHUY MarHUTHOU
UHAYKIHH.

MarnuTtHO€e MoJie MPOBOJHUKA C TOKOM (MPSIMOTO MPOBOJHUKA, KATYIIKK M KPYroBOTO
BUTKa). OmbIT Dpcrena.

Cuna Amnepa, ee HalIpaBJIEHUE U MOZYJIb.

Cuna JlopeHiia, ee HanpaBJIECHUE U MOTYJIb. JIBUKEHUE 3apsiKEHHOW YaCTHUIbI B OJTHOPOJHOM
MarHuTHOM nose. Pabota cuisl Jlopenma.

MarnutHoe nose B BemecTBe. deppoMarHeTuky, napa- 1 1MaMarHeTUKH.

TexHuueckue yCTpPOHMCTBA U TEXHOJOTMUECKHE TMIPOLECCHl: MPUMEHEHUE MOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, JJIEKTpoJBHUraTesb SKkoOu, ycKOpUTenu
3J€MEHTAPHBIX YACTHII.

JemoHcTparuu.

Kaptuna 7nuHMI WHAYKIUM MarHUTHOTO TIOJS IIOJIOCOBOTO UM MOAKOBOOOPA3HOTO
IIOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHHMN MarHUTHOM MHTyKIIUH [10JIs JJIMHHOT'O IIPSIMOT'0 IPOBOJAHMKA U 3aMKHYTOT'O
KOJIBLIEBOI'O IIPOBOJIHUKA, KATYIIKU C TOKOM.

B3anmMozeincTeue ByX NPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[evictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HalGmronenne aABMKEHUS MydKa JIEKTPOHOB B MAarHUTHOM TIOJIC.

[TpuHIMI AEHCTBUS SMEKTPOU3ZMEPUTENLHOTO MPUOOpPa MATHUTOIIIEKTPUUECKON CUCTEMBI.
YyeHndyeckuii SKCIIEPUMEHT, JTJa0OpaTOpHbIE pabOThI, TPAKTUKYM.
HccnegoBanne MarHUTHOTO MOJIS MOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (heppoOMarHeTUKOB.

HccnenoBanue nercTBus MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.
N3mepenue cuiibl Amnepa.

N3yueHune 3aBUCUMOCTH CHJIbI AMIIepa OT CUJIbI TOKA.

Omnpenenenre MarHUTHOM MHAYKIIMU HA OCHOBE MU3MEPEHHUS CHIIBI AMIiepa.
26.7.1.2. Tema 5. DnekTpoMarHuTHasi MHAYKIIHS.

SIBneHue snexTpoMarHUTHOM MHAYKUMU. [loTOok Bekropa marHuTHoM wuHaykuuu. JJC
MHAYKIHU. 3aKOH JIeKTpoMarHuTHo nHaykuuu dapanes. Buxpesoe anexkrpuueckoe nose. Toku
dyxo.



O/JIC uHayKIMH B IPOBOJHUKE, IBUXKYIIEMCS B OJTHOPOJITHOM MarHUTHOM IIOJI€.
[IpaBuio Jlenma.

NunykrtuBHocTh. KaTylika HMHAYKTMBHOCTM B II€NM TIOCTOSHHOTO TOKa. SIBieHHe
camouHaykiuu. 9JIC caMOMHAYKIIWH.

9H€pFI/I$I MAarauTHOTIO MOJIA KaTyIlIKU C TOKOM.
DJIEKTPOMArHuTHOE TOJIE.

Texuudeckue yCTpOfICTBa 1 TCXHOJIOTUYCCKUC MPOUCCChI: MHAYKIIHNOHHAS I€Yb, COJICHOU/,
3a1uTa OT JJICKTPU3alluKu TCJI IIPHU ABMXXCHUKW B MArHUTHOM I10JIC 3emn.

JemoHcTparuu.

Habmtoienue siBieHus 31€KTPOMarHUTHOM UHYKITHH.

Uccnenoanue 3aBucumoct D/1C MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MArHUTHOTO MTOTOKA.
[IpaBuio Jlenna.

[Tagenrie MarHuTa B aTlOMUHUEBOU (MeqHOMN) TpyOe.

SIBneHue caMOMHIYKIUH.

Hccnenosanue 3asucuMoctd IIC caMOMHIYKIMU OT CKOPOCTH M3MEHEHMsI CHJIBI TOKA B
LEIH.

Y4eHn4ecKuil 3KCIIepUMEHT, 1a00opaTopHble pabOoThl, MPAKTUKYM.
HccnenoBanue sIBICHUS JIEKTPOMArHUTHOW WHIYKIIHH.
Omnpenenenre WHAYKIIMA BUXPEBOTO MATHUTHOTO TOJIS.
HccnenoBanue sIBICHUS CAMOWHTYKITHH.

COopka Mo/IeTH STIEKTPOMArHUTHOTO TeHepaTopa.

26.7.2. Paznen 5. Konebanus v BOIHEI.

26.7.2.1. Tema 1. Mexannueckue KojieOaHus.

KomnebarennHas cucrema. CBoOOIHEBIE KOJIEOAHUS.

lapmonnueckue  kojebanus.  KuHemartmdyeckoe U JUHAMHUYECKOE  OMHCAHHE.
DHEpPreTUYECKOe ONMcaHue (3aKOH COXpaHEHUI MEXaHMUECKOU YHepTuH ). BEIBO TMHAMUYECKOTO
OIMCAHUs TAPMOHHYECKUX KOJICOAHHH U3 UX YHEPTETUYECKOTO U KHHEMAaTUIECKOTO OMTUCAHMSL.

Ammuntyaa u ¢dasza xonebanuil. CBsi3b aMIUIUTYIbl KoJIeOaHMM MCXOJHON BETUYMHBI C
aMIUTUTYAaMHU KOJIeOaHUH ee CKOPOCTH M YCKOPEHHSI.

[lepuon u yacrota konedbanuid. Ilepron ManbIx cBOOOJHBIX KOJEOAHUNH MaTEMaTHYECKOTO
MasTHUKa. [lepros; cBOGOAHBIX KOJeOaHUH PYKMHHOTO MasiTHUKA.



[TonsaTHe 0 3aryxaromux kojaebaHusX. BeiHyxaeHHbIe koneOanus. Pesonanc. PezonancHas
KpuBas. BiusiHue 3aryxaHus Ha BUJ pe30HAHCHOM KPUBOW. ABTOKOJICOaHUSI.

TexHuueckue yCTpPOMCTBA M TEXHOJIOTMYECKHE TMPOIECChl: METPOHOM, Yachl, Kauesw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

JleMoHcTpanuu.
3anuce Kojae0aTeIbHOrO ABHKEHMSL.
HabntoneHue He3aBUCHMOCTH MEPHOAA MANIBIX KOJIeOaHUH rpy3a Ha HUTH OT aMIUTUTY/IbL.

UccnenoBanue 3aryxaronux KoyieOaHU U 3aBUCHUMOCTH MEPHOIa CBOOOIHBIX KOJCOAHMI
oT COHpOTI/IBJIeHI/ISI.

UccnenoBanme kosiebaHWi Tpy3a HAa MACCHUBHON MpYXKHHE C IEIbl0 (HOPMHUPOBAHHS
MPEACTAaBICHUNA 00 HIeaIbHOW MOJIENIN MPY>KUHHOTO MAasTHUKA.

3aKOH COXpaHEHUs SHEPIuu NpH KosieOaHUAX rpy3a Ha Py KHUHE.
HccnenoBanue BbIHYKICHHBIX KOJICOaHUH.

HaGmronenue pesonanca.

YdeHn4ecKuit 3KCIIepUMEHT, J1a00opaTopHbIe pabOThl, IPAKTUKYM.
N3mepenue neproaa cBOOOIHBIX KoieOaHUIH HUTSHOTO U IPY>KUHHOI'O MasiTHUKOB.
M3yudenne 3aKOHOB JBM)KEHUS TeJla B X07ie KoeOaHUi Ha yIpyroM MoJBEcCe.
W3ydeHue qBUKEHHSI HUTSHOTO MasiTHUKA.

[TpeoOpa3oBaHue SHEPTUH B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaIOUINX KOIeOaHUI.
VccnenoBanue BbIHYKJICHHBIX KOJIEOaHUH.

26.7.2.2. Tema 2. DneKTpoMarHuTHbIE KOJIeOaHUSI.

Konebarenbubiif koHTyp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KOJNEOAaHUS B UACATHHOM
kojebarenbHOM KoHType. ®opmyna Tomcona. CBsi3p aMIUIMTYABI 3apsiia KOHJEHcaTtopa ¢
aMIUTUTYAOM CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKkoH COXpPAaHCHUS DHEPIrun B HACAJTIbHOM KoJIe0aTeIbHOM KOHTYpC.

3aryxammue JIeKTPOMAarHuTHbIE KojeOaHusa. BBIHYKIEHHBIE JIIEKTPOMATrHUTHBIC
KOoJIcOaHus.

ITepemeHHbI TOK. MOIIIHOCTS NEPEMEHHOT0 TOKA. AMIUIUTYTHOE U IEHCTBYIOIIIEE 3HAaUEHNE
CWJIBI TOKA U HaNPSKEHUS IpU pa3IuyHON (hopMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouaalbHbIl NTEpEMEHHBIN TOK. Pe3ucTop, KOHAEHCAaTOp M KAaTylIKa UHIYKTUBHOCTH
B LIEMU CUHYCOMJAJIBLHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsyKeHUH.



Wneanbublil Tpanchopmarop. [IpousBoacTBo, mepenadya U moTpedIeHHE DIEKTPUUYECKOM
JHEPIrUHu.

DKOJIOrMYeCKHE PUCKU IPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa HCHOIb30BaHUS
JJIEKTPO3HEPIHH B ITOBCEIHEBHOM JKU3HMU.

TexHuueckrne yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLIECCHL: JJIEKTPUUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JUHUM dJICKTponepeaay.

JemoHcTparuu.

CBoOOAHBIC AIEKTPOMArHUTHBIE KOJICOaHMSI.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIeOaHU OT MHAYKTUBHOCTH U EMKOCTH KOHTYDA.
OcuiorpaMmbl 3JI€KTPOMArHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXalOMIMX 3JIEKTPOMAarHUTHBIX KOJIEOaHHH.

Mopaeinpb 371eKTpOMarHuTHOIO FreHepaTopa.

BriHyKIeHHBIE CHHYCOHIaIbHbIE KOJIeOaHUSI.

Pesucrop, karynika HHIYKTUBHOCTH U KOHJEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc Ipru 1IoCjacaAOBATCIbHOM COCAUMHCHUU PCE3HUCTOPA, KATYIIKHM HHAYKTHUBHOCTH U
KOHJCHCaTOopa.

Y CTpOHCTBO M MPUHIIMIT ACHCTBHS TpaHchopMaTopa.

Mopeinb TMHUY AIIEKTPOIIepEaauH.

YdeHn4ecKuit 3KCIIepUMEHT, 1a0opaTopHbIe pabOThl, MPAKTUKYM.
Nzyuenune Tpanchopmaropa.

HccenenoBanue mepeMEHHOTO TOKA 4Yepes3 IOCIEAO0BATENIBHO COSAMHEHHBIE KOHACHCATOP,
KaTyIIKY U PE3NUCTOP.

HaGmntonenue 371eKTpOMarHUTHOTO Pe30HaHca.
HccnenoBanue pabOThl HCTOYHUKOB CBETA B IETH IEPEMEHHOTO TOKA.
26.7.2.3. Tema 3. MexaHMU€CKHE U 3JIEKTPOMAarHUTHBIE BOJIHBL.

MexaHndeckne BOJIHBI, YCJIOBUA UX PACIPOCTPAHCHU. HonepeqHLIe " IIPOJOJIbHBIC BOJTHEI.
Ilepron, ckopocTh pacHpocTpaHeHHs W JAnuHa BOJHBL. CBOMCTBA MEXaHMYECKHX BOJIH:
OTpakeHue, IpeJoMiieHue, nHTeppepeHus U udpakuus.

3Byk. CkopocTh 3ByKa. ['poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.
[ITymoBoe 3arpsi3HEHHE OKPYKAOLIENH CPEIbI.

BJICKTpOMaFHI/ITHBIe BOJIHEL. Y CIIOBUS H3JIYUYCHUS DBJICKTPOMArHUTHBLIX BOJIH. Bzanmnas
| | [
OpHUCHTalKUs BEKTOPOB E, B, V B BHCKTpOMaFHHTHOﬁ BOJIHC.



CBolicTBa SJICKTPOMAIrHUTHBIX BOJIH: OTpaxxXCHUC, MMPCJIOMJICHHUC, noJjrsipu3anusd,
uHTephepeHIus U AU paKius.

[[Ikana >7eKTPOMarHUTHBIX BOJH. [IpMeHEHHE >JEKTPOMArHUTHBIX BOJIH B TEXHHKE U
OBITY.

HpI/IHI_II/IHBI paaruoCBA3U U TCICBUACHUS. Pa,HI/IOJIOKaI_II/ISI.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpeibl.

TexHudeckue yCTpPOMCTBA M INPAKTUYECKOE NPUMEHEHHME: MY3bIKAaJIbHbIE MHCTPYMEHTHI,
pamap, paadoONpHEMHHUK, TeleBU30p, aHTeHHa, Ttenedon, CBYU-meub, yiabTpa3ByKOBas
JUArHOCTHUKA B TEXHUKE U MEAUILTUHEC.

JemoHcTparumu.

OO6pa3oBaHue U pacpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJIH.
KonebG:mromeecs Teno Kak HCTOYHUK 3BYKa.

3aBHCHUMOCTBD JIJTMHBI BOJIHBI OT YaCTOTHI KOJICOAHMIA.

HaOmonenne oTpaskeHus U MIPEIOMICHHS MEXaHNIECKUX BOJIH.
Habmtonenue unrepdepeHunu u Audpakiuy MEXaHH4eCKUX BOJIH.
AKYCTHYECKUH PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro NpUMEHEHHE.

HaOitoienne CBsI3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYJAOH H YacTOTOU
KOJICOaHUI.

HccnenoBanme  CBOMCTB  DJIGKTPOMAarHUTHBIX  BOJIH:  OTPaX€HHWE, MPEIOMIICHUE,
noJsipu3anus, tudpakius, HHTephepeHIHs.

Oo6napyxeHnne nHYPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUCHUMH.
YdeHnueckuit 3KCIIepUMEHT, 1a0opaTOpHbIe pabOThl, MPAKTUKYM.
N3yueHne nmapaMeTpoB 3ByKOBOW BOJIHBI.

N3y4eHne pacnipocTpaHEHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
26.7.2.4. Tema 4. OnTuka.

[IpssMonMHENHOE PACIPOCTPAHEHUE CBETa B OAHOpOAHOU cpene. Jlyu cera. ToudeuHsblit
HACTOYHMK CBETA.

OtpaxxeHne cBeTa. 3aKOHBI OTpaxkeHHsl cBeTa. [locTpoeHne H300pakeHUN B IUIOCKOM
3epkane. Chepuieckue 3epkana.

HpeHOMHeHI/Ie CBCTa. 3aKOHBI MMpeJIOMJICHUSA  CBCTA. AOCOIIOTHBIM  IMOKa3aTelb
IpCIOMIICHUS. OTHOCUTENBHBIA II0Ka3aTelb MMPCIOMIICHUA. IlocTOSTHCTBO YacTOTHEI CBETa H
COOTHOLICHUC IJIMH BOJIH IMPU MEPCXOAC MOHOXPOMATHYCCKOI'0 CBECTA YCPE3 I'paHULY pa3ciia



JBYX ONTUYECKUX CPEZ.
Xon mydeit B mpusme. Jlucnepeus ceeta. CloxHBIN cocTaB Oenoro cBera. [[Ber.
ITonnoe BHyTpeHHEe oTpaxeHue. lIpenenbHbIi yroil MoJHOro BHYTPEHHETO OTPAKECHMUSL.

CobOwuparoriue ¥ paccenBaroniue JHH3bL. ToHKass JwmH3a. DOKycHOE pacCcTosHHE W
ONTHUYECKAasl CHJIAa TOHKON JUH3bI. 3aBHCHUMOCTh (DOKYCHOTO PacCTOSHUS TOHKOH chepudeckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOIO MTOKA3ATENS PETOMIICHHUS.

@opMyia TOHKOU JIUH3BL. Y BEIMYECHHE, JaBaeMOe JIMH30M.

Xon Jry4da, MpOIEAIEro JUH3Y IO IPOU3BOJIBHBIM YIVIOM K €€ INIABHOM ONTHYECKOH OCH.
[TocTtpoenne n300pakeHU TOUKH U OTpe3Ka MPSIMOil B COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX
U UX CUCTEMAX.

OnTuueckue mpubopsl. Pazpemaromias ciocoOHOCTh. ['11a3 Kak onTuveckas cucreMa.
[Ipenenbr TPUMEHUMOCTH T€OMETPUUYECKOMN ONTHKH.

BonnoBast onrtuka. HWuTepdepennus cBeta. KorepeHTHble HUCTOYHUKH. Y CIOBUS
HaOJI0/IEeHUS] MAKCUMYMOB ¥ MMHUMYMOB B UHTEP(QEPEHIIMOHHON KapTHHE OT IBYX KOIr€pEHTHBIX
UCTOYHUKOB. [IpuMeps! Kjaccn4eckux MHTEP(EPEHLIMOHHBIX CXEM.

Hudpakmus  cBera. JudpakmumonHas pemierka. YcClIoBHE HAONIOACHHUS — TJIABHBIX
MaKCHMYMOB TIPH Ma/ICHUU MOHOXPOMATUYECKOTO CBETa HA AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue ycTpoWcTBa M TEXHOJOTMYECKHE IPOLECCHl: OYKM, JyIa, MEpHUCKOI,
(hoToanmnapar, MUKpOCKOIIL, MPOESKIIMOHHBIH anmapaT, IPOCBETIIEHUE ONTUKH, BOJIOKOHHAS ONITHKA,
TU(QpaKIUOHHAS pelIeTKa.

JemoHcTparuu.

3aKOHBI OTPAKEHHSI CBETA.

HccnenoBanue mpeIoMIICHHUS CBETA.

HabmtoeHue nosiHOro BHyTPEHHET0 OTpaXkeHUs. Moziesb CBETOBO/IA.

HccnenoBanue Xoaa CBETOBBIX MYYKOB Yepe3 TUIOCKOMApaIebHYTO IIACTUHY U IIPU3MY.
HccnenoBanue CBOMCTB N300paKEHUN B JIMH3AX.

Mopenn MEKPOCKOIIA, TEIECKOIIA.

Habmonenue natepdepeHnnn cera.

HaOsronenre BETOB TOHKHUX IUIEHOK.

Habmtonenue nudpakuuu cera.

N3ydenne nuppakiMOHHOMN peIIeTKH.



Habmronenue mudpakiimoOHHOTO CIIEKTPA.

Hab6mronenue aucnepcun cBeTa.

Habmntonenue nmonspusaiyu cBeTa.

[TpuMeHeHne MoNIPONIOB IS H3YUYEHHS MEXaHNIECKUX HANPSDKCHUH.
YdeHn4ecKuit 3KCIIEpUMEHT, 1a00opaTopHbIe pabOThl, MPAKTUKYM.
H3mepenne mokaszarens NpeIOMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PAcCTOSIHUSL OT BEUIECTBa (Ha MpUMEpE KHUIKHX
JIUH3).

H3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tonydyenue n300pakeHUs B CUCTEME U3 TIOCKOTO 3€pKaJia U JIMH3HI.
[Tomrydenue n300pakeHus B CUCTEME U3 ABYX JIMH3.

KoHncTpyupoBanue TenecKonm4ecKiuX CUCTEM.

Habmtonenue nudpakuuu, MHTEpHEpeHLIMU U MOJISPU3ALIUU CBETA.
W3yyenue noyspusanuu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTU AUDICKTPUKA.
Nzydenne natepdepeHIinu 1a3epHOro U3IyICHUS Ha ABYX IIETsX.
Hab6mronenue qucnepcum.

HaGmonenue u uccnenoBanue n1udpakiinoOHHOTO CIEKTPA.

N3mepenne 1JIMHbI CBETOBOM BOJIHBI.

[TomydeHue cekTpa U3MydeHus: CBETOINO0/1a TIPU MTOMOIIH TU(DPAKIIMOHHON PEIIETKH.
26.7.3. Pazaen 6. OCHOBBI cIEIMAIbHOW TEOPUHA OTHOCUTEIIBHOCTH.

rpaHI/II_ILI MPUMCHHUMOCTHU KJIaCCUYECKOM MEXaHHUKH. HOCTyJ]aTLI CHelHuaJIbHOM TCOpHUU
OTHOCUTCIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHONW — uHTepBasl.  IIpeoOpazoBanust  Jlopenma.  YcioBue
MPUYUHHOCTU. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJIeHHe BPEMEHM M COKpallleHue
JUIVHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.
CBs13b Macchl ¢ PHEPTrUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTHUSI IOKOSL.

Texundeckne yCTpOﬁCTB& U TCXHOJOIMYECKHUEC MPOUECCChI: CIIYTHUKOBBIC IPHUEMHHKH,
YCKOPUTECIIN 3aPAKCHHBIX YaCTUII.

Y4eHnuecKuil IKCIEPUMEHT, JIaOOpaTOpHbIE pabOThI, MPAKTUKYM.

OmnpeneneHre UMITyJIbCa U SHEPTUM PENATUBUCTCKUX 4YacTHll (1o (oTorpadusM TpeKoB



3apsDKEHHBIX YacTUIl B MAHUTHOM TIOJIE).
26.7.4. Paznen 7. KBanroBas ¢usuka.
26.7.4.1. Tema 1. KopnycKyasipHO-BOJHOBOM! Ayaau3M.

PaBHOBecHOE TemyIoBOe Wu3NydeHHE (M3TydeHHE aOCOJIOTHO YEPHOTO Teja). 3aKOoH
cMmenienus: Buna. I'unoresa [nanka o kBaHTax.

®oTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

®otordpdext. Onbitel A.I'. CroneroBa. 3akoHbl (orodddexra. YpaBHeHHe DWHIITEHHA
st potorddexra. "Kpacnas rpanuna” porosrddekra.

JlaBnenne cBera (B YAacTHOCTH, [aBJICHHE CBETa Ha aOCONIOTHO MOTJOMIAIONIYI0 H
a0COJIIOTHO OTpakarolyto moBepxHocTh). OnbiTel [1.H. JleOGenena.

Bonnoseie cBoiicTBa yactul. Bomnnsl ne bpoins. JlnuHa BonHbl ne bpoins u pasmepsl
00J1aCTH JIOKJIM3AIuHU ABMXKYIEHcs yacTullbl. KopryckynsipHo-BoTHOBOM ayanu3m. Judpaxius
JJIEKTPOHOB Ha KpUCTaJlIax.

Crneunduka usmepenuii B Mukpomupe. CoOTHOIIEHUST HeonpeneeHHoCcTel [ elizenoepra.

TexHuueckue yCTpOWCTBA U TEXHOJOTMUYECKHE MPOIECCHI: CHEKTPOMETpP, (POTODIEMEHT,
(oTOaTUHK, TYHHEJIbHBIH MUKPOCKOII, COJIHEYHas OaTtapes, CBETOAUOI.

JemoHcTparuu.

®otorhPexT Ha YCTAaHOBKE C ITMHKOBOM TTACTHHOM.

HccnenoBanue 3aKOHOB BHEIIHEro Gpotodpdekra.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHHUS TIOJTYTIPOBOTHIKOB OT OCBEIICHHOCTH.
Ceeroauon.

Conneunas Oatapes.

YdeHnueckuit 3KCIIepUMEHT, 1a0opaTOpHbIe pabOThl, MPAKTUKYM.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHoM [1naHka Ha ocHOBe ncciieoBanus GpoTorddexra.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOIUO] OT HATIPSKEHHS.

26.7.4.2. Tema 2. ®u3uka aToma.

OMmBITHI IO UCCIIEIOBAHUIO CTpOeHUs aToma. [imanerapuas moaens atoma Pesepdopra.

[Toctynatel bopa. M3nydenue u morjouieHne (OTOHOB IMpPH MEPEXOJe aromMa C OJHOTO
YPOBHSI SHEPTUU Ha JAPYTON.

Bunel criektpoB. CIEKTp ypOBHEN 3HEPTUH aTOMa BOAOPOJA.



CrioHTaHHOE U BBIHYKJEHHOE H31yueHue ceerta. Jlasep.

TexHuueckne yCTpPOMCTBA U TEXHOJOTMYECKHE MPOUECCHl: CHEKTPaIbHbIA aHalu3
(cnekTpockomn), 1a3ep, KBAaHTOBBI KOMIIBIOTED.

JemoHCTparuu.

Monens oneita Pesepdopna.

HaGmronenne nuHe4aTpIx CIIEKTPOB.

YCTpOUCTBO U JENUCTBUE CYETYMKA HOHU3UPYIOLIUX YACTHLL.
Omnpenenenne JIMHBL BOJIHBI JIA3CPHOTO U3IIYYCHMUS.
YdeHn4ecKuil 3KCIIepUMEHT, 1a00paTOpHbIe pabOThl, MPAKTUKYM.
HaGmronenune nuHeyaToro crekTpa.

HccnenoBanue CrekTpa pa3peKEeHHOrO0 aTOMapHOTO BOJOPOJA M U3MEPEHHE MOCTOSHHON
PunGepra.

26.7.4.3. Tema 3. ®uzuka aTOMHOTO AJIpa U AIEMEHTAPHbBIX YaCTHII.

Hyxnonnas monens simpa I'eitzenOepra - MBanenko. 3apsa sapa. MaccoBoe 4ucIio sjpa.
H3oTomsl.

PannoaktuBHOCTh. Anb(da-pacnan. DIEKTPOHHBIA W MO3UTPOHHBIA OeTa-pacman. ['amma-
U3IIy4YCHHE.

3aKOH paJMOAKTUBHOTO pacnaaa. PanuoakTuBHble H30TONBI B mnpupoae. CBolcTBa
MOHU3UPYIOLIEr0 U3ydeHus. BiusHue paluOaKTUBHOCTH Ha KUBbIE OPraHU3Mbl. ECTECTBEHHBIN
(dhon uznydenus. [Jozumerpusi.

DOHeprus CBsA3M HYKIIOHOB B sizipe. SnepHble cuiibl. JledexT maccsl sapa.

Anepurie peakuun. Jlenenue u cuaTes siaep. Anepueie peaktopsl. [IpobieMs! yrpaBisieMoro
TEPMOSIACPHOTO CUHTE3a. DKOJIOTUYECKUE ACTIEKThl PA3BUTHS SACPHON SHEPTrETUKHU.

MeTO)II)I pErucTpan U UCCICAOBAHHNA SJICMCHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJAEUCTBUs. baproHbl, Me30HBI M JenToHsl. [IpencraBieHue o
CrangapTHoit Moaenu. KBapK-Tiit0OHHAsI MOJIEINb aPOHOB.

®dusuka 3a npenenamu CTannapTHON Moaenu. TeMHast MaTepysi U TEMHasi SHEPIUsL.

EnunctBO Qusnueckoil KapTUHBI MUpAa.

TexHudeckue yCTpONCTBA U TEXHOJIOTMYECKHE IPOLIECCHI: NO3UMETp, KaMepa Buibcona,
AEPHBI  peakTop, TEPMOSIACPHbIM peakTop, aToMHas Oom0a, MAarHUTHO-PE30HAaHCHAs
TOMOTpadus.

Y4eHnuecKkui 3KCIEPUMEHT, JJaOOpaTOpHbIE pabOThI, MIPAKTUKYM.

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).



HccnenoBanue paguoakTUBHOTO (DOHA C HCIIOJIb30BAaHUEM J03UMETPA.
N3yyeHne nornomeHns 0eTa-4acTHIl aTFOMHHUEM.
26.7.5. Pa3nen 8. DneMeHThI aCTPOHOMHH U aCTPO(U3HKH.

DTarsl pa3BUTHs acTpoHOMUH. [IpuKnagHOoe 1 MUPOBO33pEeHUECKOE 3HAYCHUE ACTPOHOMUH.
[TpruMeHUMOCTH 3aKOHOB (PU3HUKH 11 OOBSICHEHUS PUPOIBI KOCMHUUECKUX O0BEKTOB.

Metonbl acTpOHOMHUYECKMX HcciegoBaHuil. COBPEMEHHBIE ONTHYECKHE TEJIECKOIIbI,
PaAMOTENECKOITbI, BHEATMOC(EpHast aCTPOHOMUSI.

Bun 3Be3nnoro He6a. Co3Be3us, SpKUe 3BE3/1bl, TUNIAHETHI, UX BUIAUMOE JIBHKEHUE.
ComnHeunast cucTema.
Connue. ConHevyHasi akTUBHOCTh. McTounuk sHeprun CoHua v 3B€37.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHUKU. J{narpaMmma "crieKTpaibHbIi KJIAcC - CBETUMOCTD .
3Be3abI IMIaBHOU IIOCIIENOBATEILHOCTH. 3aBUCUMOCTE ""Macca - CBETUMOCTE' JUIS 3Be3] IJIaBHOU
MOCJe10BaTeNIbHOCTU. BHyTpeHHee cTpoeHue 3Be3ll. CoOBpeMEHHbIE MPEACTaBICHUS O
MPOUCXOXKICHUH U dBOoNMK COJTHIIA U 3BE3/l. DTallbl )KU3HU 3BE3]T.

Muneunsiii [1yTs - Hama [Manaktuka. [lonoxxenue u neuxxenue Connia B ['anaktuke. Turbl
rajakTuk. PaguoranakTuku v kBazapbl. YepHbIE IbIPHI B sIAPAX FajJakTHK.

Bcenennas. Pacmmpenune Bcenennoi. 3akon Xa00ma. Pazberanuwe ramaktuk. Teopus
Bbonpuioro B3peiBa. PennkroBoe n3nyuyeHue.

MacmtaOHast cTpykTypa Beenennoil. Meraranaktuka.
Hepemennsie mpo6iieMbl aCTpPOHOMUH.
VYdyeHnuueckue HaOIIOICHUS.

HaGmronenus 3Be31H0r0 HEOa HEBOOPYKEHHBIM TJIa30M C UCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH JUIS OTIpeIeICHHsI TIOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO IaTy: OCHOBHBIE
co3Be3ausi CeBEpHOTO MOMYIIAPHS U IPKUE 3BE3/IBI.

Habmtonenus B teneckon JIyHbl, I1aHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOIUICHUI.
26.7.6. ®u3n4eCKU NPAKTUKYM.

CrniocoObl n3MepeHus: GU3NUECKUX BEIUYHH C UCIOIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX
W3MEpPUTENIbHBIX MPUOOPOB M  KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTEINIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  ¢u3uueckux BenuyuH. OIleHKa  TpaHMIl
MIOIPEIIHOCTEM.

[TpoBeieHne KOCBEHHBIX U3MEPEHUI, HCCIIeJOBAHNH 3aBUCUMOCTEH (PU3HMUECKUX BEITUYNH,
MPOBEpPKa MPEAJIOKEHHBIX TUIOTe3 (BHIOOpP M3 pabOT, ONMHMCAHHBIX B TEMAaTHYECKUX paslernax
"VueHNUeCKUH 3KCIIEPUMEHT, J1a00paTopHble padOThl, IPAKTUKYM").

26.7.7. O6o0matoiee MOBTOPEHHE.

O06o0mieHre u cucTeMaTH3alus CoAepKaHus pazesioB Kypea "Mexanuka', "MouekynspHas



¢u3zuka u TepmonuHamuka"', "OnekrpoauHamuka', "KomebGanus u BosHBI", "OCHOBBI
crienuaabHON Teopun oTHocuTenbHocTH", "KBaHTOBas ¢usmka", "DIeMEHTh aCTPOHOMHHU W
actpouzuxu".

Ponp ¢u3umku m acTpOHOMHMHM B SKOHOMHUYECKOW, TEXHOJOTHMUYECKOM, COIMATIBHON |
THUYECKON chepax NesITeTbHOCTH YeI0BEKa, POJIb U MECTO (PM3UKHU U ACTPOHOMHH B COBPEMEHHOM
HAay4YHOW KapTHHE MHpa, 3HAUYCHHE OIMMCATEIIbHOW, CHCTEMAaTH3UPYIOIIeH, OOBSICHUTEILHON W
MIPOrHOCTUYECKON (YHKIMH (PU3NYECKON TeopuH, poiib (hrU3nYecKor Teopuu B (opMHUpOBAHUH
MPEACTABICHHUH O (PU3NUECKON KapTUHE MHUPaA, MECTO (PU3UYECKON KapTUHBI MUPA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IIPEACTABICHUN O IPUPOJE.

26.7.8. MexnpeaMeTHbIE CBSI3H.

Nzyuenne xypca usuku yrirydbieHHOro ypoBHs B 11 Kiacce OCYIIECTBISETCS C YYETOM
COJIePKATENBHBIX MEXIIPEIMETHBIX CBSI3¢H C KypcaMd MaTeMaTHKH, OHWOJIOTHH, XUMHH,
reorpauu U TEXHOJIOTHH.

MeXnpeMEeTHbIC TTOHSATHS, CBSI3aHHBIC C HM3YyYECHHEM METOJOB HAyYHOTO ITO3HAHUS:
SIBIICHWE, HAy4yHbI (akT, rumore3a, Qu3Mdeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
9KCIIEPUMEHT, MOJICJTUPOBAHUE, MOJICIIb, U3MEPEHHE, TOTPEITHOCTH H3MEPEHUH, U3MEPHUTEILHBIC
npubopsl, U poBas 1a60paTopusl.

Matemaruka: Pemenue cucrembl ypaBHEHHH. TpUroHoMerpuueckue (QYHKIMH: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO. BekTopel u ux
MPOEKIIMM HAa OCHU KOOpPJWHAT, CIOKE€HUE BEKTOpOB. [Ipon3BOAHBIE 3IIEMEHTapHBIX (PYHKIIMM.
[Tpu3Haku mo100us TPEYrOIbHUKOB, ONpEeNIeHHE TUIOIAIN UIOCKUX (GUryp U ooObema Ted.

buonorus: snexkTpudeckue sBICHUS B )KUBOW PHUPOJIE, KOJIeOATSIbHBIC ABUKEHUS B )KHUBOM
MIPUPOJIE, SKOJOIMYECKUE PUCKA IIPU MPOU3BOJCTBE DIIEKTPOIHEPIUM, DIEKTPOMATHUTHOE
3arpsiI3HEHUE OKPY’KAIOUIEH Cpenbl, YyIbTPa3ByKOBas HATHOCTHKA B MEAUIMHE, ONTHYECKHE
SIBJIEHUSI B )KUBOU IIPUPOJIE.

XWMUA: CTPOEHHWE aTOMOB M MOJEKYJ, KPUCTAUIMYECKass CTPYKTypa TBEPIbIX Tell,
MeXaHHU3MbI 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHaTIH3.

['eorpadusi: MarHuTHBIE MOJIIOCA 3€MJIM, 3aJIEKHM MArHUTHBIX Py, (GOTOChEMKA 3eMHOMN
IIOBEPXHOCTH, ceficmorpad.

TexHonorus: NpUMEHEHNE MOCTOSHHBIX MAarHUTOB, AJIEKTPOMATHUTOB, 3JIEKTPOJBUTATEIh
SlkoOu, reHepaTop MEPEMEHHOI'0 TOKA, HWHAYKIUOHHAs TIe4yb, JUHUU SJIEKTpoIepesad,
JJIEKTPOABUraTeNNb, pajaap, paJAuONpPUEMHUK, TEJIEeBU30p, aHTeHHa, Tenedon, CBY-neusb,
yJIBTPa3ByKOBasi MAarHOCTUKAa B TEXHHUKE, IMPOEKLUMOHHBIA amnmapar, BOJIOKOHHAs ONTHKa,
CoJIHE4Has Oarapesi, CIyTHUKOBbIE IPUEMHUKH, siIepHasi SHEPreTHKa U SKOJIOTMYECKHE acTIeKThl
€€ pa3BUTHSIL.

26.8. Ilnanupyemble pe3yabTaTbl OCBOCHHMS NPOrpaMMbl N0 (u3NMKe Ha YpPOBHe
cpeaHero ooumero o6pazoBaHus

26.8.1. OcBoenue yuebHoro npeamera "@usmka" Ha ypoBHE CpeHEro 001ero o0pa3oBaHus
(yrinyOneHHBI YpPOBEHB) JOHKHO OOCCHEYHUTHh JOCTHIKEHHE CICAYIOIMMX JUYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00Pa30BaTENIbHBIX PE3yIbTATOB.

JInuHOCTHBIE pe3yJbTaThl OCBOEHHUS ydyeOHoro mnpeamera "®dusuka" TOJKHBI OTpa)kaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIUXCsl PYKOBOJICTBOBATHCS C(OPMHPOBAHHOM BHYTpEHHEH



NO3ULKUEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlWW, TO3UTUBHBIX BHYTPEHHHUX
yOKIIEHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM  IIEHHOCTSIM  POCCHHCKOrOo  0OIIecTBa,
pacuMpeHe >KM3HEHHOIO ONbITa M OMbITa ACATEIHHOCTH B MPOLIECCE pealu3allid OCHOBHBIX
HaIpaBJICHUN BOCITUTATEILHOM IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa)1aHCKOTO BOCTIMTAHUS:

cOPMUPOBAHHOCTh  TPAXKIAHCKOM TO3MIMH  O0y4aroumierocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA;

MPUHATHE TPATUIIMOHHBIX OOINEUYETOBEYECKUX TYMAHHCTHUYECKHUX M JEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTb BECTU COBMECTHYIO JEATEIBHOCTh B HMHTEpECax TI'PakIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEeIbHON OpraHU3aliy;

YMEHHE B3aUMOJECHCTBOBATh C COLUAJIbHBIMA MHCTUTYTAMH B COOTBETCTBHM C HX
(YHKIMAMU ¥ HA3HAYECHUEM;

TOTOBHOCTh K T'YMaHUTapHOHN U BOJOHTEPCKON JeSTeIbHOCTH;
2) NaTpUOTHUYECKOT0 BOCIIUTAHUS:
c(hOpPMHUPOBAHHOCTb POCCUICKOM TPaXAaHCKON UACHTUYHOCTH, TAaTPUOTHU3MA;

LIEHHOCTHOE OTHOUIEHME K TIOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXEHHUSIM POCCHUHCKHX
Y4Y€HBIX B 007aCTH (PU3UKHU U TEXHUKE;

3) AyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUSI:
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TIOBEICHHS;

CIIOCOOHOCTH OICHUBATHb CUTyallulO U IPUHHUMATHL OCO3HAHHLIC PCIICHUS, OPUCHTUPYACH Ha
MOpPAJIBHO-HPABCTBCHHBIC HOPMBI U ICHHOCTHU, B TOM YHCJIC B JACATCIBHOCTH YUCHOI'O;

OCO3HaHUWE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;
4) 5CTETUYECKOTO BOCIIUTAHUS:

ACTETUUYECKOE OTHOILLEHUE K MUPY, BKIIOYas 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYIIETO
¢uznueckoil Hayke;

5) TpyAOBOTO BOCIIUTAHUS:

MHTEPEC K pa3IM4YHbIM cpepam npodeccHoHaNbHOMN 1eATEIbHOCTH, B TOM YHCJIE CBI3aHHBIM
Cc (u3MKOM M TEXHHKOW, yMEHHE COBEpLIaTh OCO3HAHHBIM BBIOOp Oynyuiei mnpodeccuu u
peannu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO U caMOOOpa30BaHHIO B 001IacTH (DU3HKU Ha
MPOTSKEHUU BCEU )KU3HU;

6) PKOJIOTHYECKOT'O BOCITUTAHHMS:

c(OPMUPOBAHHOCTh HKOJIOIMYECKON KYJIbTYphl, OCO3HAaHUE TIJIOOATBHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYUIECTBIICHUE IEUCTBUN B OKPYKAIOLIEHN Cpelie HA OCHOBE 3HAHMS LIEJIE
YCTOMUYMBOTO pPa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OMbITa JESITeNIbHOCTH HKOJOTMYECKOM HAMpaBICHHOCTM HAa OCHOBE
UMEIOIINXCS 3HAaHUH 10 (Pu3HMKe;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

COPMHUPOBAHHOCTh ~ MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3MUECKON HAYKH;

OCO3HAaHHUEC IE€HHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTb B IIPOLECCE U3YUYCHHUA (1)I/ISI/IKI/I
OCYHICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE MHAUBUYAJIBHO U B I'PYIIIIC.

26.8.2. B mpouecce AOCTMXKEHHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSI MPOTPAMMBI 10
(¢u3mMKe ANsg YpOBHS CpPEAHEro OO0IIero o0pa3oBaHUS Yy OOYYArOIIMXCS COBEPIICHCTBYETCS
SMOLIMOHAIBHBIN UHTEJUIEKT, IIPeIoiaratoinii chOpMUPOBAHHOCTH:

CaMOCO3HaHUsl, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATIBLHOE COCTOSIHUE,
BUJICTh HAIIPABJICHHUS Pa3BUTHS COOCTBEHHON dYMOIMOHAIIBHOU c(hephl, OBITh YBEPEHHBIM B ce0e;

CaMOPETyJIMPOBAHUS, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBEJCHNE, CIOCOOHOCTH a/IallTUPOBATHCS K SMOIMOHATIBHBIM U3MEHEHHSIM U ITPOSIBIISATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKIIOUYANOIIEH CTPEMJIEHHE K JOCTHKEHUIO LIEJIM U YCIEXY,
ONTUMU3M, UHULIIMATUBHOCTb, YMEHHE J€HCTBOBATh, UCXO U3 CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMAaTh 3MOLMOHAIBHOE COCTOSIHHE JPYTHUX,
YUUTBIBATh €T0 MPU OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIMAJIBHBIX HaBBIKOB, BKJIIOYAKOIINX CITOCOOHOCTH BBICTpanBaThb OTHOHICHUA C APYTUMH
JIOAbMU, 3a6OTI/ITLCH, MPOABJIATH UHTCPCC U pa3pCUIaTh KOH(pJ'II/IKTBI.

26.8.3. MeranpeamMeTHble pe3yJbTaThl OCBOEHHUS MPOTpaMMbl CpPEJHEro  0OIIero
00pa30BaHMs JOJDKHBI OTPaXKaTh:

26.8.3.1. OBnaseHne yHUBEPCATbHBIMU TTO3HABATEIILHBIMU JCHCTBUSMH:
1) 6a3oBbI€ JTIOTHYECKUE ACHCTBUS:

CaMOCTOSITENIPHO (OPMYJIMPOBATh U aKTyalIM3HpOBAaTh NpoOJIEMy, paccMaTpHUBaTh €€
BCECTOPOHHE;

OMpeaciIAThL UCIIN ACATCIIBHOCTH, 3a1aBaTh IMapaMETPbl U KPUTCPUN UX JOCTHIKCHUS,
BBISABJIATH 3aKOHOMEPHOCTHU U ITPOTHUBOPCUUA B PACCMATPUBACMBIX (bI/ISI/I‘-IeCKI/IX SABJICHUAX

pa3pabaTbIBaTh IJIaH PEIICHUs MPOOJIEMbI C YUETOM aHajIn3a UMEIOIIUXCS MaTepUalbHbBIX
U HEMaTEPHUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTUBLI B OCATCIBHOCTH, OLCHHUBATH COOTBCTCTBUC PCE3YJIbTATOB LECIIAM,
OLICHUBAThb PUCKHU HOCJ’IGI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPJMHUPOBaTh M BBINOJHATH pPA0OTy B YCJIOBHUSX pEalbHOTO, BUPTYaJIbHOIO U



KOMOMHHMPOBAHHOTO B3aMMO/ICHCTBUS;
pa3BHBaTh KPEaTUBHOE MBIILICHUE IPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
2) 6a30BbBIC UCCICAOBATEIIBCKUE ACHCTBUS:

BJIa/IETh HAy4YHOM TEPMUHOJIOTHEH, KIIOYEBHIMHM MOHATUSAMU W MeToJaMu (usmueckoi
HAYKWU;

BJIAJIETh HaBBIKAMHU YYEOHO-HCCIIEAOBATEIBCKOM M MPOCKTHOM JEATEILHOCTH B O0JACTH
(hbU3HUKHU, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOMCKY METOJIOB PEIICHHUs 3aa4
(hU3UIECKOTO COMEepKAHUS, TPUMEHEHUIO PA3IMYHBIX METOJO0B IMMO3HAHUS;

OCYWIECTBIISATh PA3IUYHBIE BHUIBI JESATEIBHOCTH IO TOJIYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETaluy, NpeoOpa30BaHUI0 U NMPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYAIHIX, B TOM
YHCcIIe P CO3/1aHUM YUEOHBIX IPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITH PUYMHHO-CJIE/ICTBEHHBIE CBSI3M M aKTyaJM3MpOBaTh 3aJady, BbIABUIaTh
TUIIOTE3Y €€ PELICHUS], HAXOAUTh apIyMEHTHI JJIs JJOKA3aTeNIbCTBA CBOUX YTBEPKIEHUH, 3a]1aBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS;

AHAJIM3UPOBATH MMOJIYUYCHHBIC B XOJI€ PCUHICHUA 3aJa4r PE3YJIbTAThl, KPUTUICCKU OLICHUBATH
HX TJOCTOBCPHOCTD, IPOTHO3UPOBATE USMCHCHUC B HOBBIX YCJIOBUAX;

CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 33a/1a4ul B 00pa30BaTEIbHOM AEATEILHOCTH, B TOM
YHclie IPU U3YYeHUU (DU3HKY;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETH NEPEHOCUTH 3HAHUA 1O (l)I/ISI/IKe B IPaKTUYECKYIO o0JacTe KUBHEACATCIIBHOCTH,
YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUT'aTbh HOBBIC UJCHU, IPEAJIaraTb OpUIriHaJIbHBIC ITOAXOAbl U PCHICHUA,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

3) pabora ¢ uabopmarueii:

BJaJIeTh HAaBBIKAMM MOJY4YeHUs MHPOpPMALUU (PU3HMUECKOTO COACpkaHUS U3 HMCTOUHUKOB
pa3HbIX THIIOB, CAMOCTOATEIBHO OCYIIECTBIATh IOMCK, aHalW3, CUCTEMAaTH3alUI0 H
UHTEPIPETALNI0 HHPOPMALIMU Pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

OLIEHHBAThH JOCTOBEPHOCTh HH(POPMAIIHH;

MCIOJNIE30BATh CPeACTBA HHPOPMAIIMOHHBIX ¥ KOMMYHHUKAITMOHHBIX TEXHOJIOTUN B PEIICHUN
KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX W OPTraHHU3allMOHHBLIX 3aJdad C CO6J'IIO)ICHI/ICM Tpe6OBaHI/II7I
PrOHOMUKH, TEXHUKH OE30MAaCHOCTH, TUTUEHBI, peCcypcocOepekeHus, MPABOBBIX M ITHYECKHUX
HOPM, HOpM HH(GOPMAITMOHHON 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOTO COJIEPKAHUS B pa3IMUHBIX OpMaTax C y4eTOM Ha3HAYCHHS
uHbOpMallMu W LEJIEBOW ayIAUTOpPHM, BBHIOMpas ONTUMaIbHYIO (OpMY MpeAcTaBIEHUS U

BU3YyaJIU3aluH.

26.8.3.2. OBnaneHue yHUBEpCAIbHBIMU KOMMYHUKATUBHBIMU JI€HCTBUSMU:



1) oGmenue:
OCYILECTBIISATH OOICHNE Ha YPOKax (PU3UKH U BO BHEYPOUYHOM JIESITEIILHOCTH;
pacno3HaBaThb MPECAIIOCBUIKA KOH(pHHKTHBIX CI/ITyaHI/Iﬁ U CMAT4YaTh KOH(bJII/IKTLI;

pa3BEepHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJ/ICTB;

2) COBMECTHAs AESTEIbHOCTD:
MOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW ¥ MHIMBHLyaJIbHON pabOTHI;

BbIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX JEHUCTBUN C yuyeToM OOLIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)0r0 4JeHa KOJIEKTUBA;

IIPUHUMATh LI COBMECTHOM [JEATEIBHOCTH, OPIraHMU30BBIBATh U KOOPIWHUPOBATH
JEUCTBHS 110 €€ JOCTUKEHHUIO: COCTABIIATH IUIAH JEHCTBUN, PACIIPEAENIATh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJ1aTh PE3yJIbTaThl COBMECTHON PabOTHI;

OILICHMBATh KaYeCTBO CBOETO BKJAJa U KAXKIOTO y4aCTHUKA KOMAaHIBI B OOMIMIA pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC HNPOCKTHI, OUCHHUBATH HUACU C NO3UMIHWU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYHICCTBJIATD TO3UTUBHOC CTPATCTUMYCCKOC TIOBCACHUC B PAaA3JIMYHBIX CUTYyaAllUAX,
IMPOABJIATE TBOPUECTBO U B006pa)KCHI/Ie, OBITH WHUIIMATHBHBIM.

26.8.3.3. OBnaneHue yHUBEPCAIbHBIMU PETYISTUBHBIMU AEHCTBUSIMMU:
1) camoopranu3zanusi:

CaMOCTOSITENIFHO OCYIIECTBIATh IO3HABATEIBbHYIO AEATENbHOCTh B 00NacTH (DUBUKU H
aCTPOHOMUH, BBISIBIISTH MTPOOJIEMBI, CTABUTh U (OPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PELIEHUs PACUYETHBIX M KAYE€CTBEHHBIX 3aJad, IUIaH
BBITIOJIHEHHUSI TIPAKTUYECKONM pPabOTBI C Y4YETOM MMEIONIUXCS PECYypCoB, COOCTBEHHBIX
BO3MOXXHOCTEHN U MPEANOYTEHN;

JaBaTb OUCHKY HOBBIM CUTYallUsIM;
pacimpsiTh paMKU yqeGHoro npeaMeTa Ha OCHOBC JIMYHBIX npennhoeHI/Iﬁ;

JleJlaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHHBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO SPYAULIUHU B 00J1aCTH (PU3UKH, TOCTOSHHO
MOBBIILIATH CBOW 00pa30BaTeNIbHBIN U KyJIbTYPHBIN YPOBEHbD;

2) CaMOKOHTPOIIb:

JaBaTb OLCHKY HOBBIM CHTyallMsaM, BHOCUTHL KOPPCKTHUBBI B ACATCIBHOCTH, OLICHUBATDL



COOTBCTCTBUC PC3YJILTATOB LECJISAM;

BJIa/IETh HAaBBIKAMHU MO3HABATEJIbHOM peiiekcur Kak OCO3HAHUSI COBEpILIAEMbIX JEeUCTBUMN
Y MBICIIUTEILHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUH;

UCTIONIb30BATh MPHEMBI peIICKCHH JJIS OLICHKU CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;
OLIEHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATD PELICHUS MO UX CHIDKEHUIO;
NPUHUMATh MOTHUBBI M apTYMEHTHI IpYTUX IPU aHAIIN3E PE3YIbTaTOB JICSTEIbHOCTH;
3) npunsTHe cels U IpyTrux:

NpUHUMATH ce0s1, TOHUMast CBOU HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MIPH aHAJIN3E PE3yIbTAaTOB ACATEIbHOCTH;
NpU3HABATh CBOE IIPABO U MPABO JIPYTUX Ha OUIHOKY.

26.8.4. IlpeameTtHble pe3yabTaThl OCBOSHUS MPOrpaMMbl 1o (pusuke. B mporecce nzydenus
Kypca Kypca Gpu3uku yriy0oiaeHHoro ypoBHs B 10 kiacce 00ydarommiicss HAy4nuTCs:

NOHUMAaTh pOJIb (U3UKH B DKOHOMHUYECKOH, TEXHOJOTHYECKOH, 3KOJIOTMYECKOH,
COIMAIPHOM M ATHYECKOM cepax NesaTeIbHOCTH YeJI0BEKa, pOJIb U MECTO (DU3UKU B COBPEMEHHOMN
HAay4YHOM KapTHHE MHpA, 3HAUYEHUE OIUCATEIbHOH, CHUCTEMAaTU3UPYIOUIeH, OOBSICHUTEIBHON U
MPOTHOCTHYECKON (PYHKIUN (U3UYECKON TEOPUH - MEXaHWUKH, MOJCKYJSIpHOW (U3UKA U
TEPMOJIMHAMMKH, POJIb (PU3NYECKON TeopuH B (OPMHUPOBAHUU MPEACTABICHUN O (PU3UUECKOM
KapTHUHE MUPAa;

pa3nuyath ycJIOBHUS NPUMEHHUMOCTH Mojenel (U3MYEeCKUX Tel U MPOIEeCcCOB (SBICHUMN):
WHEepLMabHas CHUCTeMa oOTcyeTa, aOCONIOTHO TBEpAOE Telo, MaTepuajbHas TOuKa,
PaBHOYCKOPEHHOE JBIKEHHME, CBOOOJHOE TaJieHHe, aOCONIOTHO ympyras jaedopmarus,
a0CONIOTHO ympyroe M aOCONIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJETH Ta3a, XUAKOCTU U
TBEPAOro (KpUCTAIJIMUECKOro) Tena, WJealbHBIA Ta3, TOYEUHBIH 3apsl, OIHOPOJHOE
JNEKTPUYECKOE T0JIE;

pa3nuyath yciaoBus (TpaHUIIBI, 00JIACTH) MPUMEHHUMOCTH (PU3UYECKUX 3aKOHOB, TOHHUMATh
BCceoOmmMii xapakTep (GyHIaMEHTATBHBIX 3aKOHOB M OTPAHUYEHHOCTH HCIIOIB30BAHMS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH MEXaHHUUYECKHUE MPOILIECCHl U SBJICHUS, UCIOJIb3YSl OCHOBHBIE
HOJIOKEHHUS M 3aKOHbl MEXAaHHUKHU (OTHOCHUTEIBHOCTh MEXAHMYECKOI'O MABIKEHHS, (HOpMYJIbI
KMHEMAaTUKH PaBHOYCKOPEHHOIO JABID)KEHHUs, mpeoOpazoBaHus [amunes 11s ckopocTd U
nepeMeleHus], 3akoHbl HbroTOHA, NMPUHLMI OTHOCHUTENbHOCTH ['anmumies, 3aKOH BCEMHUPHOIO
TATOTEHUS, 3aKOHBl COXPAHEHUS UMIIYJbCa M MEXaHWYECKOM SHEpruu, CBSA3b pabOThl CHUJIBI C
U3MEHEHUEM MEXAaHWYECKOW HHEPrUM, YCIOBUS PpaBHOBECUS TBEPAOrO Tejla), IpPU ITOM
UCIIOJIb30BaTh MaTeMAaTUYECKOE BbIPAKEHHUE 3aKOHOB, YKa3blBaTh YCJOBHUS MPUMEHUMOCTU
(¢u3nyeckux 3aKOHOB: IpeoOpa3zoBaHMi [ammies, BTOPOro M TpeThero 3akoHOB HproToHa,
3aKOHOB COXPAHEHUS UMITYJIbCA U MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJM3UPOBaTh U OOBSCHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, HCIIOJIb3YS OCHOBHBIC
MOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKONH TEOPUM M 3aKOHBI MOJIEKYJSIpHOM (QU3uMKU U
TEPMOJUHAMMKYN (CBSA3b JABJIEHUS HICAIBHOTO ra3a CO CPEJHEH KHHETUYECKOW DSHepruei
TEIJIOBOT'O JIBMKEHMSI U KOHLIEHTpALMEN €ro MOJIEKYJI, CBSI3b TEMIIEPATypPhl BEIIECTBA CO CPEIHEN



KHHETUYECKOW HEPrUel TEIUIOBOTO JBUKEHMS €0 YaCTHULl, CBSI3b JABJIECHUS MJICANbHOIO ras3a ¢
KOHIIEHTpallMe MOJIEKYJI U €ro TeMmnepaTypoi, ypaBHeHue MenpaeneeBa-Knanelipona, nepBoiit
3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHMsI DHEPrMM B TEIUIOBBIX IIpoLEccax), MpH 3TOM
UCIIOJIB30BaTh MAaTEMAaTHUYECKOE BBIPA)KEHUE 3aKOHOB, YyKa3blBaTh YCIOBUS MPUMEHHMOCTH
ypaBHeHus MenpaeneeBa-Knaneiipona;

AHATIM3UPOBATh U OOBSACHSTH NEKTPUUECKUE SIBJIECHUS, UCIIOJIb3Ys] OCHOBHBIE ITOJIOKEHUS U
3aKOHBI DJIEKTPOJAWHAMHKHM (3aKOH COXpaHEHHs JJIEKTPUYECKOro 3apsana, 3akoH Kyiona,
NOTEHLIUAIBHOCTD JIEKTPOCTATUYECKOTO MOJIsl, IPUHLHUI CYNEPIIO3ALNN dJIEKTPUUECKUX MTOJICH,
[P 3TOM yKa3bIBas YCJIOBHUS NPUMEHMMOCTH 3akoHa KyiloHa, a Takke NPAaKTUYECKH Ba)KHbIC
COOTHOILIEHMS: 3aKOHBI OMa I y4acTKa LEeNH U I 3aMKHYTOM DJIEKTPUYECKON LIENH, 3aKOH
Jxoyns-Jlenua, npasuna Kupxroda, 3akonst dapanest [u1st 31eKTpoIn3a);

ONHUCHIBaTh (PU3UYECKUE TMPOLECCHl U SBJIEHUS, HCIOJIb3YsS BEIUYMHBL: MEepeMeElICHUE,
CKOpPOCTb, YCKOPCHHUC, HMIIYJILC TCJIa W CHUCTEMbI TCJI, CHUJIa, MOMCHT CHWJIbI, JaBJICHHUC,
NOTEHUHUANbHAsl DHEPIus, KUHETUYECKas SHEPrusi, MEXaHW4yecKas »HHeprusi, pabora CHJIbL,
OECHTPOCTPEMUTCIILHOC YCKOPCHHUEC, CUJIA TAXKCCTHU, CHUJIa YHPYTOCTHU, CHUJIa TPCHUS, MOIIHOCTD,
SHEPTHsI B3aUMOJICUCTBUS TeJia ¢ 3eMJyiel BOJIU3H €€ TOBEPXHOCTH, SHEPTHsl yIpyroi aedopmManuu
NpPY>KUHBI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAsI TemIeparypa Tena, paboTa B TEpMOJIMHAMMKE,
BHYTPEHHSISI SHEPTHsI UACATBHOTO OJTHOATOMHOIO Tra3a, padoTa UACaIbHOTO ra3a, OTHOCUTEIbHAS
BJIQXKHOCTH BO31yXa, KOA((UIIMEHT IMOJIE3HOTO ACUCTBUS HACATHHOTO TEIIOBOTO IBUTATEINS;
AJICKTPUIECKOE TI0JIe, HANPSHKEHHOCTD AJIEKTPUUYECKOTO TOJISI, HAMPSHKEHHOCTH TOJIST TOYEYHOTO
3apsi/ia WK 3apsDKEHHOTO 11apa B BAKYyME M B JTUAJIEKTPHUKE, MOTEHIIMAI 3JIEKTPOCTATUYECKOTO
TOJIs, Pa3HOCTh TMOTEHIIMATIOB, AJCKTPOJBIDKYIAS CHJIA, CHJIA TOKa, HANMPsHKEHUE, MOIIHOCTH
TOKa, DJIEKTpUYECKas €MKOCTh IUIOCKOTO KOHAEHCATopa, CONPOTHBICHHE YyYacTKa ILEenu ¢
TOCJIeIOBATEILHBIM U TTApALIETBHBIM COSTMHEHUEM PE3UCTOPOB, DHEPTHUS AIEKTPUIECKOTO TOJIS
KOHJIEHCATOPA;

OOBSICHATH OCOOEHHOCTH NPOTEKaHUs (U3NYECKUX SBJICHUN: MEXaHWYEeCKOe ABMKEHHUE,
TEIUIOBOE JIBM)KEHHE YAacCTHIl BEILECTBA, TEIUIOBOE pPaBHOBECHE, OpOYHOBCKOE JBH)KEHHE,
muddys3usa, ucnapeHue, KUMEHWe ¢ KOHJEHCAlus, IUIaBJIeHHe U KpHUCTauIM3alus,
HAIIPaBJICHHOCTb TEIUIONEepeNady, OJJIEKTPU3aLUs TeJl, JKBUIIOTCHIUAIBHOCTh ITOBEPXHOCTHU
3apsKEHHOTO IPOBOIHUKA,

IPOBOJUTH HCCIIEJIOBAHUE 3aBHCHUMOCTU OJHOM (PU3UYECKOM BEIMYMHBI OT JAPYrod C
WCIIOJIb30BAHUEM NPSMBIX HW3MEpPEHUH, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCUPOBATH
pe3ysabTaThl MOJXYYEHHOW 3aBUCHUMOCTH (U3UYECKHUX BEIMYMH B BHJE TI'paUKOB C Y4YETOM
a0COTIOTHBIX MOTPENIHOCTEN U3MEPEHNUH, 1eTaTh BHIBOABI IO PE3yJIbTaTaM MCCIIEI0BaHUS;

NpOBOAUTL KOCBCHHBIC HU3MCPCHUA (bI/ISI/I‘{eCKI/IX BCJIMYMH, IIpU 3TOM BBI6I/IpaTI:>
OINTHUMAaJIbHEIN MCTOA H3MCPCHUSA, OLUCHHBATH a0COJIIOTHBIE U OTHOCHUTEIIHHEIC MOrpCIHOCTU
IMPAMBIX U KOCBCHHBIX H3MepeHHfI;

IMPOBOAUTL OIIBITHI IIO IIPOBCPKE Hp@)lJ'IO)KCHHOfI TUIIOTE3bI: INNIAHUPOBATH JKCIICPUMCHT,
CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY, dHAJIM3UPOBATH MOJYUCHHBIC PE3YJIbTAThI U CJIATh
BbIBOJ O CTAaTyCC npez[nomeHHoﬁ THUITIOTE3bI,

coOmroaTh mpaBuia O€30MacHOrO TpyAa NpU TMPOBEICHUU HCCIENOBAaHUI B paMKax
y4eOHOrO0  JKCIEPUMEHTAa, TMpaKTUKymMa MW  y4eOHO-MCCIIENOBATEICKOW H  IPOEKTHOM
JESTENIbHOCTH C UCTIOIB30BAaHUEM U3MEPHUTEIBHBIX YCTPOHUCTB U 1TaO0OPaTOPHOTo 000pYAOBAHUS;

peniaTh pacueTHBIC 3a7a41 C SIBHO 33/IaHHOW U HESIBHO 33JIaHHON (PM3HYECKON MOJIENIBIO: Ha
OCHOBaHMHU aHallM3a YCIOBUS OOOCHOBBIBATH BBIOOP (PU3MYECKOW MOJAETH, OTBEYAOIIEH



TpeOOBaHUSAM 3aJaud, NPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJATHI
(bu3MUYeCKUX TeOpUil IPH UCIIOJIL30BAHUN MAaTEMAaTUYECKUX METO/I0B PELleHUs 3a7a4, IPOBOIUTh
pacyeThl Ha OCHOBAaHUU HMMEIOLIUXCS JAHHBIX, aHAJIM3UPOBATH PE3YJIbTaThl U KOPPEKTUPOBATH
METO/IbI PELICHHSI C YUETOM IOIYUYEHHBIX PE3yIbTaTOB;

pemaTh KadecTBEHHBIE 3a/laud, TpeOyrolue MPUMEHEHHsS 3HAHWH M3 pasHbIX DPa3/eoB
Kypca (M3HMKH, a TaKKe HMHTErpalydy 3HAHUN U3 JPYTuX MPEeIMETOB €CTeCTBEHHO-HAy4YHOTO
LMKJIA: BBICTPAUBATh JIOTUYECKYIO LENOYKY PpAaCCyKACHUM C HCIOIb30BAHUEM H3YUYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NUECKUX SBIICHUIA;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX IMPHUHIIMIIOB PabOTHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

NPUBOIUTH TPUMEPHI BKJIAJa POCCUHCKUX U 3apYOEIKHBIX YUECHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOUIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

AHAJIM3UPOBATH U OLICHUBATH IOCICACTBUA 6I>ITOBOI71 )41 HpOHSBOIICTBCHHOfI ACATCIIbHOCTH
YEJIOBEKa, CBSI3aHHOW ¢ (PM3MUYECKUMH IPOIIECCAaMH, C MO3UIIUNA SKOJIOTHYECKON 0€301acHOCTH,
HpeI[CTaB.HeHI/Iﬁ 0 pallMOHAJIbHOM IIPUPOAOIOJIb30BAHHUHU, a4 TAKKC PA3YMHOM HCIIOJIb30BAHUU
JOCTHKEHHUM HayKU U TEXHOJOTUH /JIsl JaJIbHEHIIIEro pa3BUTHS YeJIOBEYECKOro O0IECTBa;

NPUMEHSATh Pa3iIMyYHbIe CIOCOObI paboThl ¢ MH(popMaIMend (GU3MUECKOro COAEp)KaHUs C
UCTIOJIb30BaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH, IMPH 3TOM HCIOJIh30BAThH
COBpEMEHHbIe HH(pOpPMAIIMOHHbIE TEXHOJOTUU MJIs TIOUCKA, MEepepabOTKU M TNpEeabsABICHUS
y4eOHOH ¥ HAayYHO-TIONMYJISIPHOH WH(OPMAIMU, CTPYKTYpUPOBAHHS H HHTEPIPETAIHH
UHPOpPMALIMK, TMOJYYEHHOH M3 pa3NIWYHbIX HCTOYHUKOB, KPUTHUECKH AaHAIM3HPOBATH
oJTyJaeMyto HH(QOPMAIHIO 1 OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a HCTOUYHUKA MH(OpMAIIH;

HpOSIB.]'ISITB OpFaHI/ISaHI/IOHHBIe nu IIO3HABATCIIBHBIC YMeHI/ISI CaAMOCTOATCIBHOTO
npuoOpeTeHUs HOBBIX 3HAHUU B  TMpoLeCCE€ BBHINOTHEHHS TPOEKTHBIX U y4eOHO-
HCCIIEIOBATEILCKUX padoT;

pa6OTaTB B I'pynrie ¢ UCHHOJHCHHUEM PA3JIMYHBIX COLMAJIBHBIX pOJ'ICfI, IJIaHUPOBATDh pa60Ty
T'pyHIibl, palfMOHAJIbHO PacClpeaciiaTh ACATCIBHOCTbL B HCCTAHAAPTHBIX CHUTyallMAX, OLICHUBATDH
BKJIaZ KaKAO0T'0 U3 YUYAaCTHUKOB I'PYIIILI B PCIHICHUC paCCManHBaCMOﬁ HpO6J’ICMLI;

MIPOSIBIIATH MOTHBAIIHIO K Oy IyIiei MpodecCHOHAIBHOMN IEATETFHOCTH 10 CIIeIHATBHOCTIM
(bU3UKO-TEXHUYECKOTO MPOUIIS.

26.8.5. IlpeameTHble pe3yabTaThl OCBOEHUS MIPOrpaMMebl o ¢usnke. B mporecce nyuenus
Kypca Kypca (pu3uku yriryoaeHHOro ypoBHs B 11 kiacce oOyuaromuiicss HayduTCs:

MOHUMATh POJIb QU3UKHA B AIKOHOMHYECKOH, TEXHOJOTUYECKON, COIUATBLHOM M ATHYECKOM
cdepax AesITeNFHOCTU YEJIOBEKa, POJIb K MECTO (PU3UKH B COBPEMEHHON HAYYHOU KapTUHE MHUpA,
pOJIb ACTPOHOMHUH B MPAKTUYECKOMN NEATEIIbHOCTH YEI0BEKA U TAJIbHENIIIEM HAYYHO-TEXHUYECKOM
pa3BUTHH, 3HAYCHHE OMUCATENIbHOM, CHCTEeMaTU3UPYIOIEH, 00BICHUTENIBHON U TPOrHOCTHYECKON
byHKIMH HU3UIECKON TEOPUH - DIICKTPOJUHAMUKH, CHEIMATBLHON TEOPUU OTHOCUTEIHHOCTH,
KBAaHTOBOU (hM3UKH, pOsib GUBNIECKON TeopuH B (pOpMHPOBAHUH MPEICTABICHUN O (pu3nuecKon
KapTUHE MHpPaA, MECTO (PU3UYECKON KapTHUHBI MUpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX [IPEJICTABICHUN O IIPUPOJIE;

pa3iauyaTrh yCJIOBUS NPUMEHHUMOCTH Mojesiel (U3MYECKUX Tell U IPOLECCOB (SBICHUIN):
OJTHOPOJIHOE DJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE MOJs, FapMOHMYECKHE KojeOaHus,



MaTeMaTI/IlICCKI/If/’I MAasiTHHK, I/II[eaJILHBIﬁ pr)KHHHBIﬁ MasATHHUK, T apMOHI/I‘-IeCKI/Ie BOJIHBI,
ujcabHBINA KOJeOaTeIbHbBIN KOHTYD, TOHKAs JIMH3a, MOJIEJICH aToMa, aTOMHOTO si/Ipa U KBAaHTOBOM
MOJIEJIA CBETA;

pasznuyaTh YCIoBUs (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB, TOHUMATh
BCCO6H.IHﬁ XapaKkTep q)yHIIaMeHTaJ’H:HI:IX 3aKOHOB U OIrpaHUYCHHOCTb HCIIOJIb30BAHHA YaCTHBIX
3aKOHOB;

aHaJII/ISI/IpOBaTB nu OGBHCHHTB BHGKTpOMaFHI/ITHBIe Hpoueccm Hn SBJICHHA, I/ICHOJIB3y51
OCHOBHBIC TOJIOKCHHSI M 3aKOHBI JIEKTPOJAMHAMUKHA M CHEIUATBHON TEOPUU OTHOCHTEIBHOCTH
(3aKOH COXpaHEHHsI DJIGKTpUYECKOro 3apsija, cuina Awmmepa, cwia JlopeHma, 3akoH
3JIEKTPOMArHUTHON WHAyKIWU, npaBwio Jlenua, cBszp OJIC caMOMHAYKIMH B 3JIEMEHTE
BHCKTpI/I‘IeCKOﬁ IICIINn CO CKOpOCTLIO HU3MCHCHUA CHJIBI TOKAQ, HOCTy.TIaTLI CHGHHaHBHOﬁ TGOpI/II/I
OTHOCHUTEJILHOCTH DUHINITEHHA);

aHAIIM3UPOBATh U OOBSICHITH KBAHTOBBIC MPOIECCHl M SBICHUS, WCIOIB3YS MOJOXKCHUS
KBaHTOBOW (Gu3uKU (ypaBHeHHEe DWHIITEHHA 1uisi (hoTodPdeKTa, MepBbId M BTOPOU MOCTYIATHI
Bopa, mnpuHIMN cooTHOIIeHUs HeompeneneHHocTedl ['ei3enOepra, 3akoOHBI COXpaHEHUS
3apsA0BOIO0 M MacCOBOIO YHUCENI M JHEPrHMHM B SAJEPHBIX PEAKIMSIX, 3aKOH PaJUOAKTHBHOIO
pacrnajna);

OIIMChIBATH (1)1/13PI‘-ICCKI/IG MMpoHeCChbl U SABJICHHUA, HUCIOJb3YysA BCIWMYHMHBI: HANPAKCHHOCTDH
QJICKTPHUYCCKOI'0 II0JIsI, MOTCHHOHUAJ JJICKTPOCTATUYCCKOIO TII0JIA, PA3HOCTHh IMOTCHIIMAJIOB,
OJICKTPOABWIKYIIasd CHJIa, MHAYKOHWA MAarHuTHOI'O IIOJIA, MarHUTHBIN IIOTOK, CHJIa AMnepa,
HHAYKTUBHOCTB, OJJICKTPOABWIXKYIIAasA CHWJIa CaMOUHAYKOHWH, OHCPrusd MArHUTHOI'O TIOJIA
IIPOBOAHHKA C TOKOM, peJ'ISITI/IBI/ICTCKI/Iﬁ HUMITYJIBC, TTOJHAA SHEPTHA, SHEPTHUA ITOKOA CBO60)IHOI>'I
JaCTHULbI, SHCPTUA U UMITYJILC (I)OTOHa, MaCCOBOC YHCJIO U 3apsn saapa, DOHCPIUua CBA3U A11pa;

OOBSCHATH OCOOEHHOCTH NMPOTEKaHUsI (PU3UMUECKUX SBJICHUMN: 2JIEKTPOMarHUTHas HHTyKIuS,
CaMOMHIYKIUS, pe30HaHC, HHTep(epeHIus BOIH, TU(paKIus, TUCIIEPCHs, TTOIHOE BHYTPEHHEE
oTpaxxenue, ¢otornexkrpudeckui 3¢pdext (pororddext), anpda- u GeTa-pacmansl sjaep, raMma-
U3Iy4YeHue siiep, pu3ndeckre MPUHIIKUITBI CIIEKTPAIbHOTO aHaIM3a H paboThI Ja3epa;

OIPEACIIAThL HAITPABJIICHUEC MHAYKIIUYU MAarHUTHOT'O ITOJIA IIPOBOJHHUKA C TOKOM, CHUJIBI AMnepa
H CHJIBI ﬂopeHua;

CTPOMUTH U300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€pKaJoM, TOHKOH JINH30M, U paCCUUTHIBATh
€ro XapaKkTEePUCTHUKU;

HpI/IMeHSITI) OCHOBOIIOJIararomimue aCTpOHOMI/I'-ICCKI/Ie ITIOHATHA, T€OpI/II/I M 3aKOHBI IJI1 aHAJIN3a
U 00bscHEeHUs (PU3MUECKHUX MPOLIECCOB, MPOUCXOMSIINX B 3BE3[aX, B 3BE3JHBIX CHCTEMax, B
MEXTAIAKTHIECKOH Cpelie; TBMKEHUS HEOSeCHBIX TEJl, DBOJIIOINH 3Be31 1 BceneHHoi,

IIPOBOJUTH MCCIIEI0OBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BETMYUH C UCIIOIb30BaHUEM MPSAMBIX
U3MEpPEHHM, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUpPOBATh pe3yJbTaThl MOIYYEHHON
3aBUCUMOCTH (PU3MUECKUX BEIWYMH B BUJE T'PaQUKOB C Y4eTOM aOCOJIIOTHBIX MOTPELIHOCTEH
W3MEPEHUM, J1e1aTh BBIBOJBI 110 pE3yIbTaTaM UCCIIEIOBAHMS;

NpOBOAUTL KOCBCHHBIC HU3MCPCHHUA (I)I/BI/I"ICCKI/IX BCJIIMYHH, IIpU 3TOM BBI6I/IpaTI:>
OINTHUMAaJIbHEIN MCTOA H3MCPCHUSA, OLUCHHUBATH a0COJIFOTHBIE U OTHOCHUTEIIHHEIC MOrpCIIHOCTU
IMPAMBIX U KOCBCHHBIX H3MepeHHI>i;

IMPOBOAUTL OIIBITHI IIO IIPOBCPKE Hp@)lJ'IO)KCHHOfI THIIOTE3bI: INIAHUPOBATH JKCIICPUMCHT,
CO6I/IpaTB OKCIICPUMCHTAJIBHYHO YCTAHOBKY, dHAJIU3UPOBATHL MOJYUCHHBIC PE3YJIbTATHI U ICJIATh



BBIBOJ O CTATyCC HpGI[JIO)KGHHOfI THUIIOTE3BI;
OIMUCBIBATh METOJbI ITOJTYYCHHA HAYYHBIX aCTPOHOMHUYCCKUX 3HaHPII>'I;

coOmoaTh mpaBuia O€30MAaCHOTO TpyJa NpU IPOBEIACHUM HCCIEAOBAHMA B paMKax
y4eOHOTrO  OSKCIIEPUMEHTa, NPAaKTUKyMa U  Y4eOHO-UCCIENOBAaTENbCKOM U  NPOEKTHOM
NEeSITEILHOCTH € MCIIOJIb30BAaHHEM U3MEPUTENIBHBIX YCTPOUCTB M 1a00paTOPHOTO 000PYAOBAHMS;

peniaTh pacueTHbIC 3a7a41 C SBHO 33/IaHHOW M HESIBHO 3aJIaHHOMN (PM3MYECKON MOJIENBIO: Ha
OCHOBAHMU aHAJIN3a YCIOBHS BBIOMPATh (PU3NUECKUE MOJIENIN, OTBEYAIOIINE TPEOOBAHMM 3a/1a4H,
NPUMEHATh (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAThl (PU3UUECKUX TEOpHH MpH
HCIIOJIb30BAHUHU MATEMATHUYCCKUX METOJ0B pemeHI/m 3aaa4, HpOBOIII/ITB paC‘IeTLI Ha OCHOBAHUU
UMEIOIINXCS TAHHBIX, aHAJTU3UPOBATH PE3yJIbTaThl U KOPPEKTHUPOBATH METO/IBI PEIICHUS C yIETOM
HOHy‘-IeHHLIX pe3yJILTaTOB;

pemaTh KadeCTBEHHbIE 3a/laud, TpeOyrolue NPUMEHEHHs 3HaHWH M3 pasHbIX Pa3/eloB
Kypca (U3UKH, a TaKKe MHTErpallMy 3HAHUHA U3 JIPYTHX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA: BBICTPAMBATH JIOTMYECKYIO ILIETIOYKY PACCYXKACHHHW C HCIIOJIB30BAHUEM H3YyYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NUECKUX SBICHUM;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHMA Ui OOBSICHEHHS OCHOBHBIX INPHUHLMIIOB pabOThI
U3MEPUTENIBHBIX TPHOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;

MPUBOJIUTH IPUMEPHI BKJIAJla POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-(U3UMKOB B pa3BUTHE
HayKH, B 00BSCHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

AHAJIM3UPOBATh U OLICHUBATL ITOCICACTBUA OBITOBOH U HpOH3B0}ICTBeHHOﬁ JCATCIIBHOCTH
YCJI0BCKaA, CBSI3aHHOM C (1)PI3PI‘-ICCKI/IMI/I nponeccamu, € HO3I/II_II/II71 3KOJOTrHYeCKOn 6C3OH3.CHOCTI/I,
Hpe)ICTaBJ'IeHI/Iﬁ 0 paMOHAJIBHOM IPUPOAOIOJIBE30BAHHNH, a TAKXKC PAa3yMHOM HCIIOJIB30BAHHUN
I[OCTI/I)KCHI/Iﬁ HAayKH U TEXHOJIOTHI HJIA ,uanLHeﬁmero Pa3BUTHA YCIIOBCUYCCKOI'O 06II_ICCTB3.;

MPUMEHSTh pa3InyHble CIOCOOBI paboThl ¢ MH(poOpManuend (U3NIECKOro COAep aHHUsS C
UCTIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHH, MPH 3TOM HCHOJIb30BAThH
COBpEMEHHbIE HMH(OPMAIOHHBIE TEXHOJOTUHU Ui IOUCKA, NEepepabOTKU U TpeabSBICHUS
yu4eOHOM M Hay4HO-NIOMYJIIPHOH HMH(POPMALMHU, CTPYKTypUPOBaHHS M MHTEPIPETALHH
nH(popMalMY, TOJYYEHHOW W3 pa3IUYHbIX HCTOYHUKOB, KPUTHUECKH aHaJIU3UPOBATH
HoJy4aeMyro MH()OpMAIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIUXCS 3HAHUM,
TaK U Ha OCHOBE aHaJM3a UCTOYHHKA HUHPOpMAIIH;

IPOSIBJIAThL ~ OPraHM3aLMOHHBIE W  IIO3HABATCIIBHBIE  YMEHHMS  CaMOCTOSITEIIBHOIO
MPUOOPETEHUsT HOBBIX 3HAHUW B TMPOILECCE  BBIMOJHEHUS MPOEKTHBIX U  y4eOHo-
UCCIIEI0BATEIbCKUX PaboT;

paboTaTh B IpyMIie C UCIOJIHEHUEM Pa3IMYHbIX COLMAJIBHBIX PoJieH, IIIaHUPOBaTh PaboTy
IPYIIIBI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTh B HECTAHIAPTHBIX CUTYalUsAX, OLCHUBATH
BKJIAJ] KQKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIIEHNE paccMaTpUBaeMon IpoOIeMbl;

MPOSIBIISATH MOTUBALIMIO K Oyayleit mpodeccuOHANIbHON IEATENHHOCTH M0 CTIEHUATBHOCTIM
(bUBUKO-TEXHIUUECKOTO MPODUIISL.

26.9. llnsa npoBeJieHNsl €IUHOTI0 roCyIapCTBEHHOI0 9K3aMeHa 1o ¢usuke (nanee - EI'D no
(u3uKe) ucnosib3yercss mnepedeHb (KOAU(PHUKATOp) MPOBEpSAEMbIX TpeOOBaHUM K pe3ysibTraraM
OCBOCHMS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CpeIHEro 001ero 00pa3oBaHus U HJIEMEHTOB
COJIEpKAHUS.



Taonuma 14.4

[Iposepsiembie Ha EI'D o ¢usuke TpedboBanms
K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOMN MPOTrpamMMbl
cpemHero o0Iero oopa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHS
MIPOBEPSIEMOTO | OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMBbI CpeIHETO 001Iero 0opa3oBaHus
TpeOOBaHUS

1 ChopMupoBaHHOCT YMEHMH pacrio3HaBaTh (DU3UYECKHE  SBICHHS
(mpotiecchbl) U OOBSACHATH UX HA OCHOBE M3yUEHHBIX 3aKOHOB

2 Bnanenne  ocHoBomomararomiuMu  (QU3MYECKMMH  HOHATUSAMH U
BEJIMYMHAMU, XapaKTePU3YIOUIMMHU (PU3NIECKHUE TPOLIECCHI

3 ChopMupoBaHHOCTH YMEHHUH MPUMEHSATH 3aKOHBI KIIACCUUECKON MEXaHHUKH,
MOJICKYJISIPHOW (PH3MKH M TEPMOIMHAMHKH, HJIEKTPOJMHAMUKHN, KBAHTOBOM
bu3uKy U1 aHanu3a U OOBSICHEHUs SBICHUH MUKPOMHpA, MaKpOMHUpa U
Meramupa, pa3jiudarh YCIOBUS (TpaHUIbI, OOJACTH) TPUMEHUMOCTH
(¢u3nUecKUX 3aKOHOB, MOHMMATh BCEOOLINI XapakTep (hyHIaMEeHTaIbHbBIX
3aKOHOB M OrPAaHMYEHHOCTh WCIOJNB30BAaHUS  YAaCTHBIX  3aKOHOB;
aHATU3UPOBATh (PU3HMUECKUE MPOLIECCHI, HCIIOIB3YSI OCHOBHBIE MOJIOKEHHUS,
3aKOHBI M 3aKOHOMEPHOCTH

4 ChopMupoBaHHOCTh YMEHMS pa3inuyaTh yCIOBHs MPUMEHUMOCTH MOAEIeH
(U3UUECKUX TEJN U MPOLIECCOB (SIBICHUIN)

5 CdopMupoBaHHOCTH YMEHUS pelliaTh pacueTHBIC 3a7au C SIBHO 3aJIaHHOM
Y HESBHO 33JJaHHON (PH3UYECKOM MOJICITBIO: HA OCHOBAaHUH aHAJIN3a YCIIOBHS
BEIOMpaATh (PU3WYECKUE MOJIENIH, OTBEUAIONIUE TPEOOBAHUSIM 3a/1ayM,
MPUMEHSTH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MIOCTYJIAThI (PU3NICCKUX
TEOpUH TIPHU KCIOJIb30BAHUM MATEMAaTHUYECKUX METOJOB PEIICHHs 3ajad,
IIPOBOJIMTH pacueThl HA OCHOBAHWH MMEIONIUXCS JTAHHBIX, aHAJTU3UPOBATh
pe3yNbTaThl M KOPPEKTUPOBATH METOMBI PEIICHUS C YIeTOM TOTyYeHHBIX
pe3yJIbTaTOB

6 Pemarp kauecTBeHHBIE 3a/aud, TpeOyroIIMe MPUMEHEHUS 3HAHUU U3
Pa3HBIX pa3/elioB MIKOJILHOTO Kypca (PU3HMKH, a TAK)KE WHTETPAIIUN 3HAHUN
U3 JIpyruX MpPEeIMETOB EeCTECTBEHHOHAYYHOTO IHWKJIA: BBICTPAUBATH
JIOTUYECKYIO IIETIOYKY PACCYKJICHUM C OMOpOW Ha H3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (hpU3HUECKUE SIBICHUS

7 BnageHue OCHOBHBIMU METOAAMH HAYYHOI'O TMO3HAHHUS, UCIIOJIB3YEMBIMU B
¢u3uKe: TMPOBOAWUTH TpsIMBIE W KOCBEHHBIE W3MEpEHUs (pu3mueckux
BEIMYMH, BBIOMpas ONTHUMAJIbHBIA CIIOCOO H3MEPEHUs M HCHOJb3Ys
WU3BECTHBIE METOJbl OLEHKH IOIPEIIHOCTEM W3MEpPEHUH, INPOBOAUTH
UCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIb30BAaHUEM
OPSIMBIX U3MEPEHUM, OOBSCHATH MOJIYYEHHBIE PE3YJIbTAThl, HCIIOJIb3YS
¢du3nyeckue Teopuu, 3aKOHBI U MOHATHS, M JeNaTh BBIBOJbI; COOIIOAATH
npaBuia 0€30MacHOrO TpyAa NMPH NPOBEICHUH HCCICAOBAHUI B paMKax
y4eOHOro 3KCIEpUMEHTa U y4eOHO-UCCIIEOBATENBLCKOM NEATENBHOCTH C




MCIIOJIb30BaHUEM IIU(PPOBBIX U3MEPHUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO
000pyI0OBaHUs

CdopMupoBaHHOCTh YMEHUN aHAIU3UPOBATH W OICHUBATH MOCIEACTBUS
OBITOBOM W TIPOU3BOACTBEHHOU JIESITEIBHOCTH YEJIOBEKA, CBA3AHHOM C
buU3MYECKUMHU TIpOIlecCaMU, C TO3UIUH SKOJIOTHYecKoi 0e30MacHOCTH;
HpeI[CTaBJ'IeHI/Iﬁ [0) paHI/IOHaJ'IBHOM HpI/IpO)IOHOJ'ILSOBaHI/II/I, a TakKxXe
Pa3yMHOM HCIOJIb30BAaHUU JIOCTMKEHUNW HAyKW M TEXHOJOTMH s
JATBHEUIIIETO Pa3BUTHSI YE€TIOBEYECKOTO 00IIecTBa

OBnageHue  pa3IMYHBIMU  crioco0amMu  paboTel ¢ wHOpMAIHUEH
Gu3MYEeCKOT0  COoAEpKAHHWSI  C  KCIONB30BAaHHEM  COBPEMEHHBIX
MH(POPMAIMOHHBIX TEXHOJIOTHIA; pa3BUTHE YMEHHI KPUTHUECKOTO aHAIIN3a
U OLICHKH JIOCTOBEPHOCTH IOJIy4yaeMOi HH(popMaIuu

10

CdopmupoBaHHOCTH YMEHUHI NPUMEHATH OCHOBOIIOIAraroIue
ACTPOHOMUYECKHE TTOHATHS, TEOPHH U 3aKOHBI [T aHAIN3a U O0BSICHEHHS
(1)I/IBI/II-IGCKI/IX HpOI_[eCCOB, HpOI/ICXOI[SIH_[I/IX Ha 3BC€3/1aX, B 3BC3HbIX CUCTEMAX,
B MEXTaJIaKTUUECKOU CpeJie; NBIKCHHSI HEOSCHBIX TEJl, YBOJIOIUN 3BE3/1 U
Bcenennoit

Tabmuma 14.5

[lepeuens aneMeHTOB coaepxkaHusl, posepseMbix Ha EI'D no ¢uzuke

Kon
paznena/
TEMBI

Kon
JJIEMEHTA

[IpoBepsieMblii 371€MEHT CoJlep>KaHus

MEXAHHWKA

1.1

KNMHEMATHKA

MexaHHUecKOe IBUKEHUE.
Cucrema orcuera

OTHOCUTENIHLHOCTh MEXaHHYSCKOIO JABVKCHUA.

MarepuaiibHasi TOUKA.
Ee pannyc-Bekrop:

(o) =(xle)p (o). (0)),

TpaekTopus,
nepeMelleHHe:

Dr :’[”(tZ)' (tl):’l’z"l’l:

;
=(Dx,Dy,Dz)

MyTh.
CrnoxxeHue nepeMenieHuin:

Dr, =Dr, + Dr,

>

(&}

O

TPACKTOPHS




CkopocTh MaTepUaIbHOU TOUKHU:

1.1.3
I
r _Dr r
u :D— =r = ux,uy,uz ,
! Di® 0
D] . .
u, —E =X, , ananornyno U, =), U, =z,
! lowo
ro |
Cnoxenne ckopocreii: U; =U, U,
Brruncnenue nepemenieHus U MyTd MaTepUaIbHOW TOYKH MPH MPSMOJIMHEHHOM
JBUKEHHH BJOJb OCH X 10 rpadMKy 3aBUCUMOCTH Uy t
I
1.1.4 r _Du o
Vckopenue MatepuaibHol Touku: ¢ == =u, =\a,,a,,a,
Dt Di® 0
2 ) 0=l
a, = Dt |y, =\U. ), ananornuno @, =\U, | a, —(UZ )t.
115 |PaBHOMEpHOE NPAMOTHHEIHOE ABHKEHNE:
x(t) =x,+U,t
u. (t) =u,. =const
116 PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKECHUE:
at’
x (t) =X, +U, I +
2
VN (t) =u, +al
a, =const
2 2 _
Uy, - U, _2ax (xz - xl)
_U, +u,
[Tpu ABM>XEHNM B OTHOM HAIpaBJICHUH Iy Th §S=——7X
1.1.7 CBoOoaHoOe majienne. Y CkopeHrne cBoOOHOTO

nageHus. JIBukeHune Tena, OPOIIEHHOTO MO
yrinom ¢ k ropmsonTy:




i

x(t) =x, +U, I =X, +U, cosa X VA

—-—
<1}
o

$ 2

R Gy p Y g—

. 1
y<t) =Y +u0yt+ 8y =), +U,sino X- &
2 Vo o
.‘rux <t> :u()x :u0 cosa
|' | L i
fu, <t> =U,, +g,l =U,sma- gl O Xo X

18, =0
"fgy =- g =const

KpHBOHHHeﬁHOC JABHXXCHUC. I[BI/I)KCHI/IG MaTepHaanoﬁ TOYKH I10 OKPYKHOCTH.

1.1.8
VrioBast ¥ JIMHEWHasi CKOpocTh Touku: U =R . [Ipy paBHOMEpPHOM JIBUKEHHUH
_2m _
TOYKH 10 OKpy)HOCTH (O —7 =2nv
2
— 2
LlenTpoCTpEMHUTENBHOE ~ YCKOPEHWE  TOYKM: . =—— =@ R . Tonnoe
YCKOPEHHUE MaTepUAIbHON TOYKHU
1.1.9 Tepnoe Teno. IlocTynaTenpbHOE U BpaIIATEIbHOE ABUKEHHE TBEPAOTO TEA
1.2 JANHAMUKA
1.2.1 WNuepumaneupie cucremsl otcuera. IlepBerii 3akoH Hprotona. IlpuHnummn
OTHOCUTENbHOCTH ["anmunes
1.2.2 m
Macca Tena. [noTHoCTh Bemectsa: P :?
1 2 3 | | |
o Cuna. [IpyHIMI CYNIEPIIO3ULIUH CHIL: FpaBHOHeﬁCTB =F +F, + ..
12.4 Bropoii 3akon HetoTona: nist matepuanbHoi Touku B UCO
I r r I I
F =ma;Dp =FDt npu F = const
1.2.5 Tpetuit 3akoH HproTOHA UIsI MaTepHAIBHBIX S
| | =
TOYCK: F12 = 'F21 EZ FZ[
12.6 |33KOH BCEMHPHOTO TATOTCHMS: CHIIbI NPUTSKCHHS MEXKy TOYCUHBIMH MacCaMu

mm
paBHBI F :G#.

Cuna Tsoxectu. LleHTp TspkecTH Tena. 3aBUCUMOCTD CHITBI TSKECTH OT BBICOTHI h
HaJl IOBEPXHOCTHIO IJIAHETHI paguycom Ry:



GMm

mg =

(. . 2
(R0+h)
1.2.7 Cuna ynpyroctu. 3akoH 'yka: Fy = -kx
12.8 Cuna tpenus. Cyxoe TpeHHe.
Cua tperms ckombkenns: Ly —HNV
Cuna TpeHus TIOKOSI: F P £ ny
Koaddumment tpennst
1.2.9 ) A
apienue: P =
8 S
1.3 CTATHKA
1.3.1 MOMEHT CUJIBI OTHOCHUTEIILHO OCH BPAILCHUS:
|
‘M| =Fl, e 1 - mewo cwm F
OTHOCHUTENFHO OCH, IPOXOAIIEH Yyepe3 TOUKY
O nepneHAnKyJISIPHO PUCYHKY F
1.3.2 |Lentp Macc  Tena. Lentp Macc CHUCTEMBl MaTE€pUATbHBIX  TOYEK:
r_mn+m,r,+.. [
Fow, = motm,+.. B oxHOpomHOM ToONE TSDKECTH (g =const ) LEHTP
Macc Tejla COBMAAAET C €ro LIEHTPOM TSKECTH
1.3.3 M, +M,+..=0
VYcnoBus paBHoBecusa tBeproro teiaa B UCO: i r r
P P L+ F,+...=0
1.3.4 3akoH [lackans
1 .3 5 (%) . _ =+ h
JlaBneHue B XKUAKOCTH, IoKosmielics B UCO: P — Py T P&
I I
1.3.6 3akoH Apxumena: FAPX =- PB,,”eCH ,
ecau Te0 U KUAKOCTb MOKoATCsA B ICO, TO Fapx = PEVsureen
VYcnoBue miaBaHus TeN
1.4 3AKOHbBI COXPAHEHUS B MEXAHUKE
| |
14.1 Miynsc MatepuanbHoit Touku: P = MU
1.4.2

L
Umnynse cuctempi ten: P =Pyt Py ...




3aK0OH U3MEHEHHUS U COXpPaHCHUA UMITYJIbCA:

1.4.3
Dp =D (p, + p =F  Di+F, D
B MCO Vp = p1+p2+“‘ _FIBHemH t+F2BHeIIIH t+"';
Db =p(} 4! 3 ! !
B L1CO p - pl + p2 t.. _anCHH FlBHemH + F2BHeIIIH t.. :0
PeakTnBHOE ABMKEHUE
14.4 PaboTa cuiibl Ha MaIOM TIepeMEIICHUU: _—
| r F
4 =‘F’>4Dr|>@os o =F »Dx
Ar X
145 MoniHOCTb CHUJIBI: il
€CJIu 3a BpeMsi Dr paboTa CHUITbI H3MEHSCTCS F
na DA , TO MOII[THOCTb CHJIBI o
DA v
P=— =F X1 Xosa
DI® 0
2 2
1.4.6 . mu p
Kunernueckast sHeprust MaTepuaibHON TOYKH: Em ==
2 2m
3aKOH M3MEHEHMS] KMHETUYECKON HHEPruu CHUCTEMbl MAaT€pUANIBHBIX TOYEK: B
nco DE, . =A, +A, +...
1.4.7 [TorenmmanpHas sHeprus:
JJI1 TOTCHIUAJIBHBIX CUJI A12 :EIHOTeHLI - EZHOTeHLI =" DEHOTeHu .
[ToTennmanbHasi SHEPTHUsl MAaTEPHAIBHOW TOYKH B OJHOPOIHOM TOJIE TSKECTH:
Enorem; = mgh.
[ToTeHmanbHas SHEPTUs YIPYro 1eGopMUPOBAHHOTO TelIa:
kx2
MOTEHIT = 2
148 3aKOH U3MEHEHUS U COXPAHECHHS MEXaHUYECKON YHEPIUU:

EMCX = EKI/IH + EHOTSHL[’

suco DE, . =A

BCEX HCIIOTCHII. CUII »

B ICO DEMex - 0 , €CJIN ABcex HETIOTCHIL. CHI 0




1.5

MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI

1.5.1

'apmonnueckue KoneOaHus MaTepualbHOM TOYKHM. AMIuMTyna U ¢aza
Kosiebanuii. KunemaTtnueckoe onucaHue:

x(t) =Asin(u)t+(p0),

u, (t) =x,
— 2 2. —
a, (t) —(Ux )t =-0Xx (t) P a,+®"x =0 e x - cMemenne u3 nonoxenus

paBHOBECHS.

JlmHaMu4yeckoe ONMrCcaHue:

2
may = -kx, rie K =m®~ . Iro 3uauwur, uro Fy = -kx.

DHepreTuyeckoe onucaHue (3aKOH COXPAHEHUS MEXaHUYECKON 3HEPTUn):

mu® kx* mu’ A’
+ = = =const
2 2 2 2

CBs3b AMITIJIMTY AbI KoJIEOaHMMI CMCIICHHUA MaTepHaHBHOﬁ TOYKHU C aMINUIUTyaAaMHn
KoJieOaHuii ee CKOPOCTH U YCKOPCHUS:

— - 2
umax _O‘)A’ amax = A

1.5.2

2n 1

[lepron u yacToTa KOICOAHMIA: I = .
0) A%

[leprioq  Manmeix CBOOOJHBIX  KOJEOAHWUH  MAaTEeMaTHYECKOTO  MAasTHUKA:
T =2n /—,
g

m
Tlepuos1 cBOGOHBIX KONe6aHHil MPYKUHHOTO MasTHUKa: | =27, /;

1.5.3

BLIHy)KI[eHHLIe konebanus. Pesonanc. Pezonancuas KpuBas

1.54

HOHCpCIIHLIe U IIPOJOJIbHBIC BOJIHBI. CKOpOCTB pacnnpoCTpaHCHUSA U AJINHA BOJIHBI:

A=uTl :u—_
\Y

HNutepdepenniusa u qudpakius BOJIH

1.5.5

3ByK. CKOpOCTh 3ByKa

MOJIEKYJISIPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHA S ®U3NKA




2.1.1 Mogenu cTpoeHUs ra30B, )KUAKOCTEN U TBEpAbIX Tell. [IycTh TepMoarHaMuydecKas
cuctema (Teno) cocTouT U3 N OJMHAKOBBIX MOJIEKYJI. Tora KOMMYeCTBO BEIIECTBA
N m
V=—=—
b
Ny u
rne N - uncino ABoraapo, m - Macca cucteMbl (tenma), M - Momspras macca
BEIIECTBA
2.1.2 TermnoBoe IBM>KEHUE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 B3anMoelicTBUE YyacTHI] BEIECTBA
2.1.4 | Iuddysus. bpoyHOBCKOE NBHKEHHE
2.1.5 Monpens uneansuoro raza B MKT
216 CBsi3b MEXIy JABJIECHUEM U CpeJHEN KMHETUYECKOW IHEPruer MoCTyNaTeIbHOTO
TETJIOBOTO JABUKEHUS MOJIEKYJI HeabHOTO ra3a (ocHoBHOE ypaBHeHne MKT):
1= 2 anu’d 2 —
p =—mynu —n ~=—nX, .., rie mg- Macca OJHOH MOJEKYJIHI,
3 3 82 g 3
N —— - KOHIIEHTpaIKs MOJICKYJT
14
2.1.7 | A6comotHas temneparypa: T =t°+ 273 K
218 CBs3b TeMnepaTypbl raza co CpeHeH KHHETUUECKON dHEpPrue MmocTynaTeibHOTO
TEIJIOBOTO JIBUKEHUS €r0 MOJICKYJI:
— an U O 3 kT
eHOCT - ~
&2 g 2
2.1.9 |VYpaBuenue p = nkT
2110 |Monenb naeanbHOro ra3a B TePMOJAMHAMUKE:

| YpaBuenue Menneneesa - Knaneiipona

| o
i BoIpaxkenue 111 BHyTpEHHEN SHEPruu

VYpaBuenune Menneneesa - Knanelipona (mpuMeHHMbIe (POPMBI 3a1THCH):

pV =" RT =vRT =Nk p =PEL
u u

BeipaskeHue U1 BHYTPEHHEM DSHEPrMM OJHOATOMHOIO MJEAJbHOIO rasa
(mpuMeHuMBbIE (HOPMBI 3aITUCH):

U =2 VRT =2 NkT =2 RT =ve, 1 = pi7
2 2 2

2 p




2.1.11

3akoH JlanbToHa 11 1aBIEHUSA CMECH PAa3PEKEHHBIX ra30B:
P=pPiTp2t..

2.1.12

I/I30Hpoueccm B Pa3pCKCHHOM Ta3€¢ C IMOCTOAHHBIM HYHCIIOM MOJICKYJI N (C
MOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA v )Z

uzorepma (T = const): pV = const,

P _
uzoxopa (V = const): . const |

u306apa (p = const): T = const

I'padmyeckoe npencraBiaeHue uzomnpoueccos Ha pV-, pT- u VT-guarpammax.

OO0BbeqUHEHHBIN Ia30BbINA 3aKOH:

Py =const
T

JJI TIOCTOAHHOI'O KOJINMYECTBA BEIICCTBA v

2.1.13

HaCBIH_IeHHLIe U HCHACBINICHHBIC IIaphbI. KadecTBeHHast 3aBHCUMOCTb IJIIOTHOCTH
W JaBJICHUA HACBIIICHHOTO IMapa OT TEMIICPATypPhl, UX HE3aBUCUMOCTD OT o0Bema
HACBbIIICHHOI'O I1apa

2.1.14

BrnaxHocTh Bo3myXa.

P (T) o (T)

OTHOCHUTENBHAS BIAXKHOCTh: (p = -

Prscsns g L) Prscoms mapa (L)

2.1.15

N3MmeHeHne arperaTHbIX COCTOSIHMM BeIIeCTBA: HUCIIApCHHUEC W KOHACHCAIUA,
KUIICHUEC ) KUAKOCTH

2.1.16

H3menenue arperaTHbix COCTOSIHUH BCIICCTBA: IUIABJICHUC U KPpUCTAJUIN3alluA

2.1.17

[IpeobpaszoBanue sHepruu B (ha30BBIX MEPEX0aax

2.2

TEPMOJNHAMUNKA

2.2.1

TermoBoe paBHOBECHE U TEMIIEpaTypa

222

BuyTpeHHss sHeprus

223

Tennonepenaya kak cnoco0 W3MEHEHHsI BHYTPEHHEH »Heprum 0e3 cCoBepIIeHUs
pabotbl. KoHBEKIMSI, TETIIONPOBOIHOCTD, H3ITy4YeHHE

224

KonnuecTBo TEIUIOTEI.

VY 1enbHas TEIUIOEMKOCTD BELIECTBA C: Q =cmDT




VY nenpHas Teriora napooopaszoanus L: Q = Lm.

2.2.5
V 1enbHas TEMIOTa TIaBIeHHs A © Q=rm
VY aenbHas TEIOTa cropaHus Toruea q: Q = qm
2.2.6 DOneMeHTapHasi paboTa B TEPMOINHAMUKE: A =pDV  Byuncnenne paboThI MO
rpaduky mporuecca Ha pV-auarpamMmme
2927 [TepBrIil 3aKOH TEPMOAMHAMUKU
0, =DU,, + 4,, :(Uz - U )+ 4,.
Anmabara:
0, =0pP 4, =U,-U, =-DU,,
2.2.8 Bropoii 3akon Tepmonnnamuku. HeoOpaTtumble npoiiecchbl
27209 [Tpuniune! aeiictBus TermnoBbix mamuH. KIT:
n :Agaupu(n :Qﬂarp - |onn :1 _ ‘onn
Qﬂarp QHarp QHarp
2210 Maxkcumansnoe 3HaueHue KII. [ukn Kapho:
T -T T
max m :nKapHO —_Harp  Xom =]- 2oL
T;Iarp ];{arp
2.2.11 | YpaBHeHue TermoBoro 6amanca: Q;+ Q, + Q3+ ...=0
3 DJIEKTPOAMHAMUKA
3.1 SJIEKTPUYECKOE ITIOJIE
3.1.1 OnexTpu3alus Tell U ee NpOosBICHUS. JIEeKTpUYecKui 3apsaa. [[Ba Buja 3apsaa.
DNeMEHTapHBIM JJIEKTPUUECKUN 3apsii. 3aKOH COXPaHEHHUS JJICKTPUYECKOTO
3apsa
312 B3aumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akon Kynona:
B OIHOPOJIHOM BEIIECTBE C AUAIEKTPUUECKOH IIPOHULIAEMOCTEIO &
_ el 1 ol
I =k 2 ‘ 2
er 4nee, r
3.1.3 DnekTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUUYECKUE 3PS bl
3.1.4 '

r F
HaHpH)KeHHOCTL SJICKTPUYCCKOTI'O ITOJIA: E =
npoOHBLI
q p it



. 4
ITone Toueunoro 3apsnaa: E, =k—= ,
r

|
oHOpoHOE mone: £ = const .

KapTunbl 1MHUN HaNps>KEHHOCTH ATUX TOJIEH

315 IloTeHIMaIEHOCTH OJICKTPOCTATUYCCKOI'O I10JIA.

Pa3HocTh moTEHIIUATIOB U HaIIpsAXKCHHUC!:

A, ZQ((Pl' (P2>:'qD(P =qU .

HOTCHI_[I/IaJ'ILHaSI 3Hepr1/1${ 3aps/a B 3J'ICKTpOCTaTI/I‘IeCKOM I10JIC.
W =qo .
A=-DW

W

[ToTeHman >1eKTpocTaTuaeckoro nons: P =

CBs3b HaANpsKCHHOCTU TMOJIA MW Pa3HOCTHU IMOTCHLUAJIOB JIA OOHOPOJHOIO
anekTpocrarnueckoro nojsi: U = Ed

316 [IpuHIIMIT CyneprO3UIIUHU FIEKTPUUECKUX MTOJICH:

E=E 4+ +. 0=0,+0,+..

3.1.7 [IpoBOOHUKM B HJIEKTPOCTATUUECKOM II0JIE€. Y CJIOBHE pPaBHOBECHUS 3apsIOB:

r
BHYTpHU HPOBOJHHUKA E :O , BHYTPHU MW Ha HOBCPXHOCTHU MNPOBOJAHHKA

@ =const

3.1.8 | AudNeKTpUKUA B AIEKTPOCTATUUECKOM TMoJie. J[udnexTpudeckass MPOHUIIAEMOCTh

BelecTna ©
3.1.9 C = q
Konaencarop. 21eKTpoeMKOCTh KOHAEHCATOPA! —E .
eg,S

=eC,

BJICKTpOGMKOCTB IJIOCKOT'O KOHACHCATOpaA: C =

d

3.1.10 HapannenLHoe COCIMHECHNE KOHJACHCATOPOB!
q=q + J2 + ceey U1 = Uz = e Cnapann = Cl + C2 + ...

IlocnenoBaTeIbHOE COCIUHEHHIE KOHACHCATOPOB:




U=U1+U2+...,q1=q2=..., =ttt

3.1.11 qU _CU2 B qZ

DHeprus 3apsKeHHOro KoHaeHcartopa: W, =
2 2 2C

3AKOHBI TIOCTOAHHOI'O TOKA

3.2.1 _Dg

Cwuia Toka: I = D . [TocrostHHLIN TOK: | = const

Di® 0

Jnst mocrossHHOrO TOKA q = It

3.2.2 | YcnoBus cyliecTBOBaHUS AJIEKTPUUYECKOTO TOKA.
Hanpsixenne U u OJIC E

323 U
3akon OMa il yyacTKa LeMu: [ =—

R

3.2.4 | DneKTpu4ecKoe COMPOTHBIEHHE. 3aBHUCHUMOCTH COIPOTUBIIEHHUS OJHOPOJIHOTO
NPOBOJHUKA OT €ro UTMHBI M CEUeHHs. YIeNbHOE CONMPOTHBIICHHE BEIECTBA.

[
R =p—
S
325 E __ ““cropoHHUX cUI
HUctounuku toka. DJIC ucrounmka Toka: & —————
q
BHyTpeHHEee CONpOTHUBIICHUE HCTOYHHUKA TOKA
3.2.6 |3akon Oma nns NOJMHOW (3aMKHYTOM) AJIEKTPUUYECKOM .5
— E ,_.'_ R
nenu: E = IR + Ir, otkyna I = B
R+r

327 Hapanneanoe COCAUHCHUEC ITPOBOJHUKOB!

I=L+L+.,U=Uy=.., , — &5 T3, -

IlocnenoBaTeabHOE COCIUHEHHIE IMPOBOJHUKOB!

U:Ul +U2+ ceey I] 212: veey RHOCHZRl +R2+

328 Pabora anekrpudeckoro Toka: A = [Ut.

3akon JIxoyns - Jlenna: Q = I°Rt.




U2
Ha pesucrope R: QO =4 =I°Rt =1Ut =?t

3.2.9 p= DA —IU
MOIHOCTB 3IEKTPUYECKOTO TOKA: £ — D - .
4 Di® 0
2
—72 _U —
TenoBasi MOIIHOCTb, BEeNseMas Ha pesuctope: I” =1 R =——— =1U .
P — DACT. CHJI :EI
MomHoCTh UCTOYHUKA TOKA: L E
DI® 0
3.2.10 |CBoOogHBIE HOCHUTENH D3JCKTPUYECKHUX 3apsAJ0B B IMPOBOJHUKAX. MeXaHU3MBI
IIPOBOJIUMOCTH TBEPABIX METAJIJIOB, PACTBOPOB U PACILIABOB IEKTPOIUTOB, TA30B.
[TonynpoBoaauku. 1101ynipOBOIHUKOBBINA U0/
33 MATHUTHOE IIOJIE
331 MexaHnudeckoe B3aMMOJICMCTBHE MarHuToB. MarautHoe mone. Bekrtop
MarHuTHOM  WMHAYKUMH. [lpuHIMO  Cynmeprno3uiuu  MarHUTHBIX — IOJIEH:
| | |
B=B +B,+..
JIMHMM WHAYKOUU MarHUTHOTO Tojs. KapTuHa muHMI MHIYKIMW MarHUTHOTO
OJIS1 TTI0JIOCOBOTO U TOZKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
3.3.2 OneiT Opcrena. MarHuTHoe mnoje NPOBOJHUMKA € TOKOM. KapTtuHa nuHuit
WHIYKIUH MarHATHOTO TOJS JUTMHHOTO MPSIMOTO TPOBOJHHMKA W 3aMKHYTOTO
KOJIBLIEBOT'O ITPOBOJIHUKA, KATYILIKU C TOKOM
3.33 Cuna Amnepa, ee HalIpaBJICHUE U BEJINYUHA:
F, =Bl sina rge ® - yron Mexay HampabieHueM NPOBOJHHMKA H
|
BEKTOpOM J3
334 — :
Cua Jlopenua, ee nanpasienne u enuauna: L, =|¢|UBSIN O rpe O - yrox
1 I
mexay Bekropamu U u B . JIBukeHHe 3apsDKEHHOM YacTHIIBI B OJHOPOJHOM
MarHuTHOM I10JIe
34 SJIEKTPOMATHUTHAS UHAYKLWA
[Torox BekTOpa MarHUTHON MHIYKIHU: - "
34.1 B
n
® =B S =BScosa {5‘15'
3.4.2 | SBnenue anekTpomMarHuTHOM nHAYKIMK. D/1C nHAYKIMH

343

3aKoH 3eKTpoMarHuTHo nuaykuu dapanes:



DD

E = — =" cD't
Dr DI® 0
34.4 OJ1C MHAYKIMU B IPSIMOM MPOBOJHUKE | (3 1’_’.
,[[J'II/IHOI?I 1, mBIKyIIEMcst co ckopocThio U / 7
r. \d /
(U ! ) B OJIHOPO/IHOM MarHuTHOM IoJie B: 7
/L ;
|
‘Ei’ =Blucosa e 0 - YTOJI MEXTy BEKTOPOM B 1 Hopmansio I
| | | | [ L]
IJIOCKOCTH, B KoTopoii nexat Bektopel [ ulU ;ecrm [~ B uU ~ B, 10
E,| =Blu
345 [IpaBuso Jlenma
3.4.6 =0
WNHIyKTUBHOCTB: —7 , i @ = LI.
— DI _ Al
Camounnykuus. 9JIC caMOMHAYKIUU: Esi =-L— =-L1 t
Dr DI® 0
3.4.7 2
LI
DHeprus MArHUTHOTO MOJIS KATYIIKU ¢ TokoM: W, =——
3.5 DJIEKTPOMATHUTHBIE KOJIEBAHU A 11 BOJIHBI
351 Konebarenbublil kKoHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE

KoJieOaHUs B nacaJlbHOM KoJiebaTeIbHOM KOHTYpC: o (‘

} e 4

q (t) =q_,. Sin (cot +Q, )
1

t (t) =¢, =0q,, COS ((ot +0, ) =1,,,COS ((ot +0, )

_2n 1
®opmyna Tomcona: 1" =21/ LC , otkyna © T —ﬁ.

CBs3b AMIUIMTYABI 3apsaa KOHACHCATOpa C aMHJII/ITYI[OI;'I CUJIbI TOKa IIpH
CBO60£[HBIX OJICKTPOMArHuTHBIX KOJICOAHHSAX B nacaJiIbHOM Ko0JIcOaTeIIEHOM

—  max

KOHTYPE: Y max —
Yp max o

3.5.2

3aKOH COXpaHEHHUs PHEPTUHU B UJCATbLHOM KOJIeOATEIbHOM KOHTYpE:




max

CU* LI _cut L
2 2 2

=const .

353

BriHy>KIeHHBIE 2JIEKTPOMAarHUTHBIE KolleOanwus. Pesonanc

354

ITepemennsiii Tok. IIponsBoacTBO, mepenada M MOTPEOJICHHE DIEKTPUYECKON
SHEPrUuu

3.5.5

CsoiicTBa OJICKTPOMAariuTHBIX BOJIH. Bzanmnas opu€HTauus BEKTOPOB B

| > T
>JIEKTPOMArHUTHOM BoJIHE B Bakyyme: £~ B~ ¢

3.5.6

[lIkana >1EKTPOMArHUTHBIX BOJH. [IpuMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBbITY

3.6

OIITUKA

3.6.1

[IpsmonnHeiHOE pacpoCTpaHEHUE CBEeTa B OJHOPOAHOW cpene. ToudeuHblid
ucTo4HuK. Jlyd cBera

3.6.2

3akoHbl oTpakenus ceera. & =B
alP

3.6.3

[TocTpoenne n300paxeHui B JIOCKOM 3epKajie

3.6.4

3aKOHbBI IPEJTOMIICHUS CBETA.

[penomnenue ceera: /4S1N O =1, sinf
AGCOIOTHBIH TTOKa3aTeNb MPETOMIEHHS:
C

n -
abc .
u

n u
n_=-=*

OTHOCHUTENLHBIN ITOKA3aTeIb IMPCIIOMJIICHHSA: " “otH n _u .
1 2

Xox ty4yel B Ipu3Me.
CooTHomIEHHEe YacTOT M  COOTHOLIEHWE JUIMH BOJH IIpU  IEpExXone

MOHOXPOMATHYECKOTO CBETA Yepe3 IPaHHUILy pasjiesa IBYX ONTHUSCKUX CPEI:

V) =V, mh =nyh,

3.6.5

[TonHOe BHYTpEeHHEE OTpaXKEHUE.

IlpenenpHBId yrojl MOJHOIO BHYTPEHHETO

p ' Yy NAYY n,<h 1,
OTpaXKEHUS:

sino, =— =—
n n,

OTH




3.6.6

CoOuparolye 1 pacceuBarolye JuH3bl. ToHKas TnH3a. POKYyCHOE pacCTOSHUE U

1

F

OIITHYECKAas Cuja TOHKOM JIMH3HI: D =

3.6.7

®opmyiia TOHKOHN JTUH3bI: 7 /F
1 1 1
—_—— =
d f F

VBeaudeHue, JaBaeMoe JIMH30M: f

=£=m WV
H d

B cnyuae paccenBarolieil TuH3bI:

:i :m<1
H d

3.6.8

Xox mnyda, MPOMIEAIIEro JIMH3Y IO IPOU3BOJIBHBIM YIJIOM K €€ TJaBHOU
ontudeckoil ocu. IlocTpoeHne H300pakeHHWH TOYKM W OTpe3ka MpsMOil B
COOMpAIOIIMX U PACCEUBAIOIINX JIMH3AaX M UX CUCTEMAxX

3.6.9

doroanmapaT Kak ONTUYECKUi mpudop. ['11a3 kak onTuyeckas cucrema

3.6.10

HNutepdepentius cBeta. KorepeHTHbIE HMCTOYHUKH. YCIOBUS HaOIIOACHUS
MaKCUMYMOB 1 MUHUMYMOB B HHTE€P(PEPEHIIMOHHOIN KapTUHE OT JBYX CHH(pa3HBIX
KOT'€pEHTHBIX HCTOYHHUKOB:

MaKCHMYMBI - D=2m 5 ,m=0,+/-1,+-2,+/-3, ..,

A
MUHUMYMBI - D :(2”1 + 1)5 ,m=0,+/-1,+/-2,+/-3, ...

3.6.11

Mudpaxnus cera. JudpakunonHas pemnierka. YcioBue HaOMIOJEHUS TJIaBHBIX
MaKCHUMYMOB IIpM HOPMAJIBHOM IaJIEHUH MOHOXPOMATHYECKOTO CBETA C JAJIMHOU

BOJIHEI A Ha peIeTKy ¢ IepruoaoM d:

dsing, =mh m=0,+/-1,+-2,+/-3, ..

3.6.12

I[I/ICHepCI/IH CBCTa

KBAHTOBAA ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M

4.1.1

I'mnoresa M. Ilinanka o kBanTax. ®opmyia [1nanka: E =hv




4.1.2 7y, 1€ _
®otonsL. Dueprus porona: L2 =V —7 =pc.
_E _hv _h
WNmnynsc porona: P —— ——— —X
4.1.3 doroaddext. OmbiTel A.I'. CroneroBa. 3akonsl hoTodddexra
414 |YpasHenue DiHwTeiina 1t Gorodppexra:
Ed)OTOHa = ABLIXOZ[a + EKI/IH maxs
hc _ _ he mu’
rae E 0TOHA =hv :Ta ABHXOHa _hVKP _7\,—’ EKI/IHmaX =% =e(]3an
Kp
4.1.5 [laBnenue ceera. JlaBiaeHue cBeTa Ha IOJHOCTBIO OTPAKAIOIILYIO IIOBEPXHOCTh U
Ha TMOJHOCTHIO MOTJIOMIAIONIYIO TOBEPXHOCTD
4.2 OU3UKA ATOMA
421 [InanerapHas MoJienb aToMa
42 |Hocrynatsr Bopa. Usnydenne u HorJIoleHue (OTOHOB IpH TEpexo/ie aToMa C
OJTHOTO YPOBHSI DHEPTUU HA JPYTOM:
hc
hv,, =—=|E, - E,|
}\'mn
423 |J/IMHCHYATHIC CIICKTPBL.
CnexTp ypoBHEH 3HEpruu aToMa BOJIOpOJIa:
-13,6 5B
E, ——— —,n=1,2,3, ..
n
4.3 OU3NKA ATOMHOI'O AIPA
4.3.1 Hyxnonnas monens siiapa 'elizenoepra - MiBanenko. 3apsn siapa. MaccoBoe 4UCio
siapa. M3oTomnsl
437 |PaanoaKTHBHOCTS.

A A4 4
Ambda-pacnay; z X ® ;5 Y +,He
bera-pacna.

A A 0
DNIEKTPOHHBIH B-pacman. ;X ®,,, Y + e+ \9/9‘

A A 0
TMosurponneii P-pacman . ; X ® ;Y + 98V,



l'amma-u3nydenue

433 -2

3aKoH paJiMOaKTUBHOTO pacnaaa: [N (t) =N, .

[TycTe m - Macca paA0aKTUBHOTO BelecTBa. Toraa (t) =m

4.3.4 | Snepubie peakuuu. JlereHne U CUHTE3 sIACP
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