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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke Ha ypoBHE cpemHero oOmero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHUM U TPeOOBaHUWI K pe3ysibTaTaM OCBOCHUS
OCHOBHOU 0Opa3zoBaTeapHOM MporpaMmsbl, mnpeactaBieHHbix B I'OC COO, a
TaKke ¢ yu€ToM (henepanbHON pabouel mporpaMMbl Bociiutanud 1 Konuenuuu
npenonaBanus  yuyeObHoro mpeamera «®Pusmkay B 00pa3oBaTEIBHBIX
opranmzanuax  Poccuiickor — dexepauuu, — peaNu3yHOLIMX  OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBbI.

[Iporpamma 1o  ¢Qusuke omnpenenser o00sg3aTENbHOE MNPEIMETHOE
CoJiepKaHUe, YCTAHABIMBAET PEKOMEHIYEMYIO MOCIIEIOBATENbHOCTh U3YUEHUS
TEM M pa3AeNoB y4yeOHOro TMpeaMeTra C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOTO TMpoIecca, BO3PACTHBIX
ocobenHocteil oOyuaromuxcs. [Iporpamma no ¢usuke Aa€T MpeACTaBICHHUE O
LEeNsAX, COAEp)KaHUM, O0IIel cTpaTrerud OOy4eHHs, BOCIUTAHUS U Pa3BUTHUS
oOyuaromuxcs cpeacTBamMu ydeOHoro mpeamera «®dusmuka» Ha yriayOnEHHOM
YPOBHE.

N3yuenue kypca Gu3MKU yriiyOJIEHHOTO YPOBHS MO3BOJISIET Peain30BaTh
3a/1ayu NpoeCcCUOHAIBHON OPUEHTAIIMH, HAIIPABJIECHO HA CO3/IaHUE YCIOBUH JIJIs
MIPOSIBJIICHUS] CBOUMX MHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIOCOOHOCTEN KaXKIIbIM
OoOy4JaronuMcsi, KOTOpPhIE HEOOXOIUMBI [UJIsi TPOJOJKEHUS 00pa3oBaHHs B
opraHu3anusx MNpoPECCHOHAIBHOTO 00pa30BaHUsl MO PA3IUYHBIM (HU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEUATBLHOCTSIM.

B nporpamme no ¢Qusuke omnpeaensroTcs IJIaHUPYEMbIE pPE3yJIbTaThl
OCBOEHUSA Kypca (U3UMKM Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUS:
JUYHOCTHBIE, METAaNpeIMETHbIE, NpeIMETHbIE (Ha YIIIyOJIEHHOM YPOBHE).
Hayuno-meTonomorudyeckoii  OCHOBOM It pa3pabOTKu  TpeOOBaHUU K
JMYHOCTHBIM, METANPEJAMETHBIM M TMPEAMETHBIM pe3yJibTaTaM O0ydYaromuxcs,
OCBOMBIIIMX MPOrpamMmy Mo (U3HKE Ha YPOBHE CpeJHEro ooOIero oopa3oBaHus
Ha YIUIyOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-ACSITENIbHOCTHBIHN MOAXOI.

[Iporpamma 1o Gpu3MKe BKIIOYALT:

IUTAHUPYEMBbIE pe3yJIbTaThl OCBOEHUS Kypca (GU3MKKM Ha YriayOiaEéHHOM
YPOBHE, B TOM YHCJIE TPEJAMETHBIE PE3YJIbTATHI IO F0JIaM 00yUYEHUS;

cozepkanue yueoHoro npeamera «Ousuka» no rogam o0ydeHus.

[Iporpamma 1o (u3uke MMEET MPUMEPHBIM XapakTep W MOXKET OBITh
MCITIOJIb30BaHA YUUTEISIMU (DU3UKHU VISl COCTABIICHUS CBOUX Pab0OYHX MPOTpamM.

[Iporpamma 1o ¢u3HMKe He CKOBBIBAET TBOPUECKYIO MHUIIUATUBY yuUTEIEH
U TPEIOCTaBISET BO3MOKHOCTU JUIsl pealu3aldd Pa3iudyHbIX METOJUYECKUX



NOJIXO/IOB K MpenojaBaHvi0 (U3UKU Ha YIIIyOJIEHHOM YPOBHE IMPHU YCIOBUU
coxpaHeHus 00s13aTeNbHON YacTH co/iepKaHus Kypca.

du3uka Kak Hayka o HamOosiee OOLIMX 3aKOHAX MPHUPOABI, BHICTyHas B
KauecTBe yueOHOTO0 MpeAMETA B IIKOJIE, BHOCUT CYIIIECTBEHHBIHN BKJIa/l B CHCTEMY
3HaHUKW 00  okpyxaromem wMupe. I[lIkonbHbIE  Kypc  GU3UKH  —
CUCTEMOOOpa3yoUMi ISl €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB,
MIOCKOJIBKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB U SIBJICHUH,
M3y4aeMbIX XUMHUEH, Ouoyiorueit, ¢usmueckoil reorpadueid M acTpOHOMUEH.
Hcrnonb3oBaHne W aKTUBHOE MPUMEHEHHE (PU3WYECKUX 3HAHUN OMpEe/eTHiIo
XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cepe SJHEPreTHKH,
TpPaHCIIOPTa, OCBOCHMSI KOCMOCA, MOJIYUYEHHUSI HOBBIX MaTE€pUaJIOB C 3aIaHHBIMU
cBoiicTBaMu. M3yueHune (PU3MKM BHOCUT OCHOBHOWM BKJAJ B (OpMUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpa oOydaromerocs, B (QopMupoBaHUE
YMEHUHN MPUMEHSATh HAYYHBIM METO/] TO3HAHUS MPY BBHITTOJIHEHUH UM yU4eOHBIX
HUCCJICJOBAaHUM.

B ocHOBy kypca (¢u3uMku Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUs
MOJIOKEH Psii UAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KakK MNPUHIUIIBI €ro
ITIOCTPOCHHUS.

Hoea yenocmuocmu. B COOTBETCTBUM C HEW KypC SIBJISIETCS JIOTUYECKHU
3aBEPIIEHHBIM, OH COIEPKUT MaTepHall U3 BCEX Pa3fesioB (PU3UKHU, BKIIOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoesa zenepanuzayuu. B cooTBEeTCTBUU C HEW MaTepuasn Kypca (GU3UKA
o0beMHEH BOKPYr ¢u3MUeckux Teopuil. Bemymmum B Kypce sBIseTCS
(dbopMHpoOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
ToJIE.

Hoea cymanumapuzayuu. EE€ peanuzanus npeanonaracT UCHOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMANA (U3HUUYECKON HAYKU, OCMBICICHUE CBSI3H PA3BUTHS
bu3uKM ¢ pa3BUTHEM OOIIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHUYECKUMU IIpodieMamu.

Hoea npuknaonou wnanpaenennocmu. Kypc ¢Gusuku yriayOi€HHOTO
YPOBHSI TMPEAIOiaraetT 3HAKOMCTBO C IIMPOKUM KpPYroM TEXHUYECKUX U
TEXHOJIOTUYECKUX MPUIIOKECHUN H3YyUYEHHBIX TEOpUUA M 3akOHOB. [Ipu sTom
pacCcMaTpUBAIOTCSI Ha YpPOBHE OOIIMX TMPEACTABICHUM W COBPEMEHHbIE
TEXHUYECKUE YCTPONCTBA, U TEXHOJIOTUU.

Hoea 3xonozuzayuu peannsyeTcss IMOCPEICTBOM BBEACHUSA DJIEMEHTOB
COJIepKaHMsl, MOCBALIEHHBIX 3KOJOTMYECKHUM Mpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTUEM TEXHUKH M TEXHOJIOTHH, a Takke 00CYX ICHUS



npo0iieM  palMoOHAIILHOTO  MPUPOJAOIONB30BAHUS M IKOJOTHYECKOUH
0€30MacHOCTH.

OcBoeHue cojiepKaHusi MPOrpaMMbl IO PU3HKE JOJKHO OBITh MOCTPOEHO
Ha TMPUHIIAIIAX CUCTEMHO-JEATEeILHOCTHOTO Toaxoaa. g dhusuku peanusarus
ATUX TPUHIUIOB Oa3upyeTcs Ha HCHOJb30BAHUU CaMOCTOATEIbHOTO
HKCIIEPUMEHTA KaK MOCTOSHHO JIeCTBYyIoIIEro (aktopa y4eOHOro mporecca.
JUist yrimyOnéHHOro ypoBHSI — 3TO CHUCTEMa CaMOCTOSITENIBHOTO YYEHUYECKOTO
HKCIIEPUMEHTA, BKJIIOYAIOIMIETO (POHTAIbHbIE YUYEHHYECKHE OMbBITHI IpU
M3Y4YEHUU HOBOT'O MaTepuaia, JJabopaTtopHbie pabOThl U pabOThl MPAKTHUKyMa.
[Ipu 5TOM BO3MOKHBI JiBa crioco0a peanu3anuu (PU3NYECKOro NpakTukyma. B
MEPBOM cClly4ae MpakTUKyM IpoBoauTcs jubo B koHue 10 u 11 kimaccos, n160
IOCJIE€ TIEPBOrO U BTOPOTO MOJYTrOAMM B KaXKIOM K3 3TUX KJaccoB. Bropoit
Croco0 — ATO MHTETpalus padoT MPaKTUKyMa B CUCTEMY JJAOOpaTOPHBIX padoT,
KOTOpBIE TIPOBOJSITCSA B Mpolecce m3yueHus pasnena (temsi). [Ipu 3Tom moj
paboTaMu MpaKkTUKyMa MOHUMAETCS CaMOCTOSITENIbHOE MCCIIE0BAHKUE, KOTOPOE
MIPOBOJUTCS MO PYKOBOJACTBY CBEPHYTOr0, 0000IIEHHOrO BUAA 0€3 MOIaroBoi
WHCTPYKITUH.

B nmporpamme mno ¢Qusmke cuctema Y4YE€HHYECKOIO SKCIIEPUMEHTA,
1ab0paTOpHBIX padOT U MPaKTUKyMa MpeCTaBiIeHa eIUHBIM repeuHeM. Boioop
TEMAaTUKH ISl ’TUX BUAOB YUCHUUYECKHUX MPAKTHUECKUX padOT OCYILIECTBISAETCS
YYaCTHHUKaMU 0Opa30OBaTEbHOIO IMpoliecca HUCXoAd U3  OCOOEHHOCTEU
MOYPOYHOTO IUIAHUPOBAHUS W OCHameHus kaOwHeTa ¢usuku. [lpu sTOoM
oOecrieuynBaeTcs OBJIaJieHHE 00YYaIOMUMUCS YMEHUSIMU TTPOBOJUTE MPSMbIE U
KOCBEHHBIE U3MEPEHHUS], UCCIIEIOBAHMS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHH U
MTOCTaHOBKY OIIBITOB MO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonpmioe BHMMaHWE YIEISETCS PEIICHHUIO PAaCYETHBIX M KAuECTBEHHBIX
3amad. [Ipu 3ToM 17151 pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIFOTCS 3a/1a4U C SIBHO
3aJIaHHOM U HESBHO 3aJ]JaHHON (DU3UYECKOI MOJIEIIbIO, TO3BOJISIONINE TPUMEHSTh
U3y4YeHHbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOrO0 pasjeia Kypca, Tak U
MHTErpUpys NpUMEHEHUE 3HAHMM M3 Pa3HbIX paznenoB. s KauecTBEHHBIX
3aJa4  TPUOPUTETOM SABIAIOTCS 3aJaHusi Ha OOBsSCHEHHE/MpeacKa3aHue
mpoTekaHusi (U3UYECKUX SBJICHUH W TIPOLIECCOB B OKPY)KAIOIIEH >KHU3HHU,
TpeOyromue BbIOOpa (PU3NYECKOW MOJENM JJsi CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ TtpeboBanusmu PI'OC COO k wmarepualibHO-
TEXHUYECKOMY OOECTICUCHHIO Y4eOHOTO mporiecca Kype Gu3uku yriryoaéHHOTO
YpPOBHSL Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs JOJDKEH M3y4yaThCsl B
YCIOBHUSIX TMpPEIMETHOro KaOuHera. B kaOuHere (U3UKH JIOJDKHO OBITh



HeoOxonuMoe JabopaTopHoe O0OpYyIOBaHUE JUIsl BBIMOJHEHHUS YKAa3aHHBIX B
nporpamMme no (pu3MKe yYEeHUYECKUX OIBITOB, JJAOOPATOPHBIX padoT U padoT
MPaKTHUKyMa, a TAaKXKe TEMOHCTPAIIMOHHOE 000pYJ0BaHHE.

JlemoHCTpanmoHHoe 000pynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHUHUMAJIBHON JIOCTATOYHOCTH U 00ECIEeYMBAET MOCTAHOBKY
MEPEUYNCIICHHBIX B TIPOrpaMMe IO (PU3MKE KIFOYEBBIX JIEMOHCTpAIUi IS
WCCJICIOBAHMSI HW3Y4YaeMbIX SIBJICHUH W  MPOIECCOB, OMIUPHUYCCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TTPUMECHEHU.

JlabopaTopHoe 00OpyJOBaHHE [JIi YUYEHHYECKHX MPAKTUYECKUX padOT
dbopmupyeTcsi B BUAE TEMATUYECKUX KOMIUJIEKTOB M O0ECIIEUMBAETCS B pacuéTe
OJTHOTO KOMIUICKTa Ha JBYX oOOydJarommuxcs. TeMaThdeckue KOMILICKTHI
71a00paToOpHOTO OOOPY/IOBAHUS JIOJKHBI OBITH MOCTPOEHBI HAa KOMILIEKCHOM
MCIIOJIb30BAHUU aHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX JabOpaTopuil.

OCHOBHBIMHU HEJIIMHU U3y4eHUs] PU3UKHU B 001IEM 00pa30BaHUU SABIISIFOTCS:

dbopMHpOBaHHE WHTEpPECa M CTPEMIICHHSI OOYYaloOImUXCS K HAyYHOMY
W3YYCHUIO TIPUPOMBI, PA3BUTHE WX MHTCIUICKTYaIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJI€ TTO3HAHUSA U (POPMUPOBAHUE
MCCJICI0OBATEIILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

(dhopMHEpOBaHUE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJIbTaTa H3y4YCeHUSI OCHOB
CTpOEHUs MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DM3HUKU;

dbopMupoBaHUEe YMEHUH OOBICHATH SBIEHUS C  HCIOJIb30BAHUEM
(bu3MYecKuX 3HAHUN U HAYYHBIX JOKA3aTeNbCTB;

dbopMHpoBaHUE TIPEACTABICHUN O PO (DU3UKHA IS Pa3BUTHSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTH;

pa3BUTHE  TpPEJCTaBICHWH O  BO3MOXHBIX  chepax  Oymymiein
npodecCHOHaNbHON NESITENbHOCTH, CBSI3aHHBIX C (DU3MKOM, MOATOTOBKA K
nanbHeieMy o0y4eH!IO B 3TOM HalpaBJICHUU.

JlocTmkeHne STUX 1eJieil o0ecreunBaeTcsl pelieHueM CIIeIYIOINX 3a71a4 B
nporecce u3yueHus Kypca GU3NKH Ha ypPOBHE CpeHEro oo1ero o0pa3oBaHus:

MpUOOPETEHUE CUCTEMBI 3HAHHM 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpUAX, BKIIOYAas  MEXaHUKY, MOJIEKYJISIpHYIO  (pu3uKy,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HMKY M 3JICMEHTBI aCTPO(PU3HUKH;

dbopMHpOBaHHE YMEHUH TPUMEHITh TEOPETHUYCCKUE 3HAHUSA  JIS
o0BsicHeHHST (M3UYECKUX SIBJICHUN B MPUPOJEC W IS MPUHATHAS MPAKTUICCKUX
PEILIEHUI B MOBCEHEBHOM KU3HH;



OCBOCHHME CIOCOOOB PEIICHUS Ppa3IMYHbIX 3a/lady C SIBHO 3aJaHHOU
(bu3nYecKoil MOJeNbIO, 3a/1ay, MOAPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3JaHue
bU3MYecKOo MOMENH, aaeKBaTHOW YCIOBUSM 3aJa4yd, B TOM 4YHCJE 3a/a4
WHXEHEPHOTO XapaKTepa;

NOHMUMaHUEe (PU3NYECKUX OCHOB W TMPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOWCTB W TEXHOJOTHYCCKUX TPOIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

OBJIAJICHUE METOJaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHMSI U TIPOBEICHHUS
(GU3MYEeCKUX OKCIIEPUMEHTOB, aHal3a W UWHTEpHperanud uHOOpMaIIH,
OTpe/IeIeHHs JOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTara;

CO37aHUE YCIOBUH ISl pa3BUTHS YMEHHUU MPOCKTHO-HCCIICIOBATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pasBuTHe WuHTEpeca K cdepam npodeccHoHATBLHON JESITEIBHOCTH,
CBSI3aHHOU ¢ (PU3UKOIA.

B cootBerctBun ¢ tpedoBanusimu ®I'OC COO yrnyOnéHHBIM ypOBEHBb
u3ydeHus yudeOHoro mpenmera «Du3nka» Ha YpOBHE CpPEAHEro O0OIIero
oOpa3oBaHMsI BBIOMpAETCS OOYYAONIMMHUCS, TUIAHUPYIOMIMMHU TIPOJOJIKEHUE
o0pa3oBaHUsI MO CHEIUATBLHOCTIM (QU3HKO-TEXHUYECKOTO MPOQHIIS.

Ha wusyuenue ¢usuku (yriayOJ€HHBIM ypOBEHb) Ha YPOBHE CpEIHETO
obmrero oopazoBanus orBoautcest 340 gacoB: B 10 kimacce — 170 yacoB (5 vacos
B Heaemo), B 11 knacce — 170 gacoB (5 9acoB B HEAETIO).

[Ipennmaraemeiii B mporpamme mo (u3uke MepedeHb JabopaTOpHBIX U
MPAKTUYECKUX PpabOT SBIAECTCA PEKOMEHIOBAHHBIM, YUYWUTEIh JEJIacT BBIOOP
poBe/ieHUus J1a0OpPaTOpPHBIX Pa0OT M OMBITOB C YUYETOM HWHIWBUIYATbHBIX
0COOCHHOCTEH 00yYarOIUXCs.



COIEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTO IO3HAHUSA NPUPOABI.

dusznka — pyHIaMEeHTAIbHAS HAayKa o pupoje. HayuHbiil MeTo mo3HaHus
¥ METOJIbI UCCIIeIOBaHUS (PU3NYECKUX SBIICHUU.

DKCHepuMEeHT U Teopusi B Mpolecce mo3HaHus npupoasl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKE.

CnocoObl u3MepeHus: (puU3nuecKux BEJIWYMH (QHAJIOrOBBIE M IU(POBbHIC
HU3MEpUTETbHBIE MPUOOPHI, KOMIBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHu#d (U3MYECKUX BeIMYMH (aOCONIOTHAs U
OTHOCHUTEIIbHAS).

MopenupoBanue (QU3MYECKUX SIBICHUH W MPOLECCOB (MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TEJNO, HJealbHAasl >KHUAKOCTh, HUCAIbHBIN Ta3,
TOYEYHBIN 3apsia). ['unoresa. @Pu3ndecKkuii 3aKOH, TPAHULIBI €0 MPUMEHUMOCTH.
dusnueckas TeOpus.

Ponb 1 mecTo ¢u3uku B GOpMUPOBAHUU COBPEMEHHON HAYYHOU KapTHUHBI
MHpA, B IPAKTUYECKON EATEIIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

N3mepeHne cuibl TOKa M HANPSHKEHUS B LEMHU MOCTOSHHOIO TOKA MpHU
MOMOIIY aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ I poBoii 1aboparopueil no ¢pusuke. [Ipumeps nsmepeHus
(M3UYECKUX BEIIMYWH TIPY TIOMOIIN KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe ABmkeHrnE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHMUS.
Cucrema orcuéra.

[Ipsimast 1 oOpaTHas 3a1a91 MEXaHUKH.

Paguyc-BekTop MaTepuarbHOM TOYKH, €ro MPOEKUHWH HAa OCU CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienue, ckopocTh (CpellHsAsI CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MAaTEpPUAIIbHOM TOUYKH, MX MPOEKIMHA HA OCH CUCTEMBbI KOOPIUHAT.
CnoxeHue nepeMenieHnuil u CI0KeHUE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE  NPSMOJUHEHHOE  JIBUYKCHUE.
3aBUCHUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTU MATEPUATbHON TOYKH
OT BPEMEHHU U UX rpauKH.



CBoOosHOE majieHue. Y CKopeHue CBOOOJHOTO mnajeHus. [[Buxenue tena,
OpOIIEHHOTO TMOJI YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIUHAT, CKOPOCTH U
YCKOPEHHS MAaTEPHATLHON TOYKH OT BPEMEHHU U X TPAPUKH.

KpuBonuuenHoe nBuxkeHue. JIBH)KEHHE MATEpPUAIBHOM TOYKH 10
OKPY>KHOCTH. YTJOBasi U JIMHEWHas ckopocTh. [lepuon u dacrora oOparieHus.
[entpocTtpeMurenbHoe (HOpMalIbHOE), KacaTelbHOE (TaHTCHIMAIBLHOE) |
MOJIHOE YCKOPEHUE MATEPUATIBHOM TOUKHU.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHL: CIUAOMETP,
JIBW)KECHUE CHApsZIOB, LEIHbIC, IIECTEPEHYATBIE U PEMEHHBIE IEpeAayH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mojienb cucTemMbl OTCYETA, WILTFOCTPALIUS KHHEMATHYECKUX XapaKTEPUCTUK
JBUKECHMUS.

CriocoObl uccie10BaHusl IBHKCHHM.

Nnnroctpauuss MOpeaenpHOro NEpPEXoJa UM HW3MEpPEHHE MIHOBEHHOU
CKOPOCTH.

[IpeoOpazoBaHue NBUAKEHUN C UCTIOIb30BAHUEM MEXAaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOrO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

Hanpagnenue ckopocTy pu JBMKEHUH MO OKPY>KHOCTH.

[IpeoOpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MMyTel, TPAeKTOPHl, CKOPOCTEN ABUKEHHSI OJHOTO U TOTO ¥Ke
T€JIa B Pa3HBIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

N3yuyeHne HepaBHOMEPHOTO ABUKEHUS C LIEBIO OMPEICIICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenue yCKOpeHUs NOpU  NOPSMOJUHEMHOM  PaBHOYCKOPEHHOM
JIBUKEHUH 110 HAKJIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH MyTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JBUKCHUHU.

N3mepenne  yckopeHHss  CBOOOJHOrO  majeHUs  (PEKOMEHIOBAHO
UCITIOJIb30BaHue IU(PPOoBOI TabopaTopun).

N3ydenune nBWKEeHHS Tea, OpPOIIEHHOTO TOpU3OHTaNBHO. IIpoBepka
TUIIOTE3bl O MOPSAMOW MPONMOPUUOHAIBHOM 3aBUCUMOCTH MEXIY NAIbHOCTHIO
MOJIETA U HAYAJIbHOU CKOPOCTBIO TENA.

N3yyeHne NBUKEHUS Tela MO OKPYKHOCTH C IMOCTOSHHOM IO MOAYJIIO
CKOPOCTBIO.



HccnenoBanue 3aBUCUMOCTH TIEPHO/a 0OpaIieH!s] KOHUYECKOTO MasiTHUKA
OT €r0 apaMeTpOB.

Tema 2. /lunamuxa.

ITepBbiii 3akoH HproTtona. MHeprumanbabie cuctemsl orcuéra. lIpuHimn
otHocuTenbHOCTH ["anunes. HemnepimanbHble CUCTEMBI OTCUETA (OpeIeTICHHE,
IPUMEDPBHI).

Macca tena. Cuna. [IpuHiun cynepno3unuu Cuil.

Bropoii 3akoH HproTOHA 1151 MaTepranbHON TOYKH.

Tperuii 3ak0H Hpr0TOHA U151 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOrO TATOTEHHUS. ODKBHUBAJIEHTHOCTh T'PABUTALMOHHOW U
VHEPTHON MAaCCHI.

Cuna TsiKxecTd. 3aBUCUMOCTh YCKOPEHUSI CBOOOTHOTO MaJeHUsI OT BBICOTHI
HaJ[ TIOBEPXHOCTHIO IUTAHETHI W OT TeorpaduyecKod MMPOTHL. JIBUKEHUE
HeOECHBIX Tel W MX chyTHUKOB. 3akoHbl Kerepa. Ilepas kocmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, mBmxymerocs ¢
YCKOpPEHHEM.

Cuna tpenusa. Cyxoe Tpenue. Cuia TpeHHUs CKOJIBKEHUS M CHJIa TPEHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS MPU JIBUKEHUU Tela B
KUJKOCTH WIIN ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHHS.

Hasnenune. ['mapocrarnueckoe nasinenne. Cuna Apxumena.

TexHu4yeckre yCcTpoNCTBAa MU TEXHOJIOTUYECKUE MPOLIECCHI: MOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaOnronenne ABWXKEHHS Tel B HMHEPIUAIbHBIX M HEUHEPLHAIbHBIX
CHUCTEMAax OTCYETA.

[IpyHLIMIT OTHOCUTEIBLHOCTH.

Kauenue nByX HLWJIMHAPOB WJIM IIApOB Pa3HOW MacChl C OJIMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPIIUATBHON CUCTEMBI OTCUETA.

CpaBHeHHE PpPaBHOJCUCTBYIOUIECH TMPUIIOKEHHBIX K TEIy CHI C
IIPOM3BEACHUEM MACChl T€Jla HA €r0 YCKOPEHHWE B WHEPLUHUAIBHOW CHCTEME
OTCYETA.

PaBeHCTBO cHJl, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOICUCTBUS TEI.

N3mepenune macc no B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM OABEME U TAJICHHHU.

LleHTpoOeKHBIC MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.



Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepenrie paBHOIEHCTBYIOIIEH CHUIT TPU IBU’KEHUH OpyCKa 10 HAKIIOHHON
IIJIOCKOCTH.

[IpoBepka THUMOTE3bl O HE3ABUCHMOCTH BPEMEHHU JBWKEHHUS OpycKa IO
HAKJIOHHOW IIJIOCKOCTH HA 3aJJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINX B MIPYKUHE U
PE3UHOBOM 00pasiie, OT ux aedopmariuu.

N3yueHne nBUKEHUSI CHCTEMBI TEN, CB3aHHBIX HUTHIO, IEPEKUHYTOM Yepe3
NErKuit OJIOK.

N3mepenne ko uiimenTa TpeHus Mo BeIMYUHE YIII0BOro KoadduimeHTa
3aBucuMoctu Fy(N).

UccnenoBanne [BMXKEHUS Opycka 1O HAKJIOHHOM IUIOCKOCTH €
MepeMEHHBIM KO3 PUIIUESHTOM TPEHHSI.

N3yueHne nBuKeHUs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHO TBEpAOE Teno. [locTymarenbHOEe U BpalllaTeIbHOE JABUYKEHUE
TBEpHOro Tesma. MOMEHT CHilbl OTHOCHUTENIBHO OCH BpaumieHus. [limedo cuisbl
CnoxeHue cuil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCcTOHYMBOE, O€3pa3IMUHOE PABHOBECHE.

TexHudyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE NPOLECCHI: KPOHIUTEWH,
CTPOUTEIbHBIN KPaH, peHIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

YcnoBus paBHOBECHS.

Buner pasHOBecus.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanue ycioBHM paBHOBECHsS TBEPAOIO Teja, MMEIOLIETO OCh
BpalICHUS.

KoHcTpyrnpoBaHHe KpOHIITEMHOB U PACUET CUII YIIPYTOCTH.

N3yyeHne ycTOMUMBOCTH TBEPIOTO TENA, UMEIOIIETO TIOMAb OMOPHI.

Tema 4. 3akonvl coxpaneHusn 6 MexaHuke.

Nmnynec mMaTepualibHOM TOYKHM, CHUCTEMBI MaTEpUalIbHBIX TOueK. LleHTp
Macc CUCTEMbI MaTEPUAIbHBIX TOYEK. TeopeMa 0 ABUKEHHUH LIEHTPa Macc.

NMnyiibc CUITBI M1 MN3BMEHEHHWE UMITYJIbCA TEJA.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

MomMeHT nMmnynbca MaTepualibHOM TOUKHU. [IpeacraBnenue o coxpaHeHuu
MOMEHTA UMITYJIbCA B UEHTPAIbHBIX MOJISX.



PabGoTa cuibl Ha MalloM W Ha KOHEYHOM IMepemenieHuu. ['paduyeckoe
MpeICTaBIICHUE Pa0OThI CHIIBI.

MoOnIHOCTB CUIIBI.

Kunernueckass sHeprusi marepuaibHOil Touku. Teopema 00 M3MEHEHUU
KMHETUYECKOW SHEPIUU MaTepUaJIbHON TOUKH.

[ToTeHuManbHBIE W HENMOTEHIMAIbHbIE CHWIBL. [loTeHIManbHas >HEpPrus.
IToreHunanbHas DHEPIUs yIpyro nehopMUpPOBAHHON IPY/KHUHBI.
[loreHnmanbHass »HEpPrUs Tela B OJHOPOJHOM TI'PABUTALIMOHHOM IIOJE.
IloreHnManbHasA 3HEPIUs Tejla B I'PABUTALIMOHHOM II0JI€ OJHOPOJHOIO IIapa
(BHYTpU U BHe miapa). Bropas kocmuueckasi CKOpOCTb. TpeThs KOCMHUECKas
CKOPOCTb.

Cs3p paOOThl HENOTEHLHMAIBHBIX CHUJ C HM3MEHEHHEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHMS.

VYpaBHeHue bepHyuM s MACaIbHOM KUAKOCTU KaK CIEACTBHUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKON YHEPTHH.

TexHuyeckre yCTPOMCTBA M TEXHOJIOTMYECKHUE MPOLECCHI: JIBUKEHUE
pakeT, BOJIOMET, KOMEp, MPYKUHHBIM MUCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHUE
Ha KOHbKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTnBHOE BMXKEHUE.

N3mepenne MOITHOCTH CHUJIBL.

W3meHeHue 3Hepruu Tea Mpu COBEPILICHUU PabOTHI.

B3auMHbIe npeBpalieHuss KHHETUYECKOU U NOTEHIMAIbHOW DHEPrUi IIpU
JNEUCTBUH HA TEIO CHJIBI TSHKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue 3HEepruu Npu CBOOOAHOM TaICHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3mepeHne nMmnyJiibca Tea no TOpMO3HOMY Ty TH.

N3mepenne cuibl TATH, CKOPOCTH MOJETU SJIEKTPOMOOUIIE U MOILHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBL.

HccnenoBanne coOXpaHEeHHs] UMITYJIbCa ITPU YIPYTOM B3aUMOJIECHCTBUM.

N3mMepeHrne KHHETUYECKON SHEPTUU TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE M3MEHEHHsI NOTEHLMAIBHOW SHEPIHMM NPYXKUHBI C pabOTOM
CUJIBbI TPEHHS.

Omnpenenenve paboOThl CHIIBI TPEHUS NPU JIBUKEHUH Tela MO HAKIOHHOU
MJIOCKOCTH.



Paznen 3. MouiekyasipHasi Gu3nKa 1 TEPMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUulU.

OcHOBHBIE MOJIOKEHHSI MOJIEKYJIsipHO-KMHeTH4Yeckoil Teopun (MKT), mx
onbITHOe oOocHoBaHme. Jluddys3usa. bpoyHoOBckoe BHKeHHE. XapakTep
IBWKEHUS M B3aMMOJICHCTBUSI 4YAaCTHUIL BEHIECTBA. MoOJEIN CTPOEHUS Tra3oB,
KHUJIKOCTEH U TBEPABIX Tel U OOBICHEHHE CBOMCTB BEIIECTBAa Ha OCHOBE ATUX
Mojeneil. Macca u pasmepbl MoJiekysl (atromoB). KonnuecTBO BelllecTBa.
[TocTosinHast ABorazapo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl €€ uzMepenus. Lllkana
temneparyp Llenbcus.

Mopens nieanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUU: YACTHLIBI
ra3a JIBU>KYTCSI XaOTHYECKH M HE B3aNMOJEHUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temriepatypa (mkana temneparyp KenpBuna). 3akon [dansTona. M3omporeccs
B HJCAJIbHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduyeckoe
MIPEICTABICHUE U30MPOLECCOB: U30TEPMA, H30X0Pa, 300apa.

CBs3p  MeXOy JaBICHUEM M CPEAHEH KUHETHYECKON SHeprueiu
MOCTYNATEIbHOIO TEIJIOBOTO JBHXKEHUSI MOJIEKYJI HICAIbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KMHETHUECKOM TEOPUH UJI€aJTbHOTO Ta3a).

CBs3b aOCOJIIOTHOM TeMIEpaTypbl TEPMOJUHAMUYECKOM CHCTEMBI CO
CpeIHEN KMHETUYECKOW JSHEPruer IMOCTYyNAaTEIbHOIO TEIUIOBOTO JIBUXKEHUA €€
YaCTHLL.

TexHudyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLIECCHI: TEPMOMETP,
OapomeTp, MoTyyeHne HaHOMaTEPUAJIOB.

Jlemoncmpayuu.

Mopenu nBUKEHNs YaCTHL] BEIIECTBA.

Mopens 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3us xuakocTei.

Mopens onbita LlTepha.

[IpuTskeHre MOJIEKYII.

Moenu KpuCTAINIMYECKUX PEIIETOK.

Hab6nronenue u rccieoBaHue N30MpoIeccoB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanne mporecca yCTAHOBIECHHS TEIUIOBOTO PAaBHOBECHS IIPU
TEII000MEeHEe MEXTy TopsUYeil U XOJI0IHOM BOJOM.

N3yueHue M30TEpPMUYECKOTO Ipolecca (PEKOMEHIOBAHO HCIOJIb30BaHUE
1udpoBoi 1abopaTopun).



N3ydenne n30XopHOro npouecca.

N3yuenue nzobapHoro mnpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUW IS
TEPMOJMHAMUYECKON CUCTeMbl. BHemHWE W BHYTPEHHHUE MapaMETpBI.
[TapameTpbl TEPMOAMHAMUYECKON CHCTEMBI KAK CPEAHUE 3HAUYECHUS BEJIMYMH,
ONMCHIBAIOIIMNX €€ COCTOSHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepMoguHamuiku. (CamMonpou3BOJIbHAs —peakcaius
TEPMOJMHAMHUYECKON CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mojens uaEaIbHOTO Ta3a B TEPMOJMHAMHKE — CHUCTEMa YpPaBHEHMHIA:
ypaBHeHHEe MennaeneeBa—KianeipoHa U BbIpaKEHHE U1l BHYyTPEHHEN DHEPTUU.
VY cnoBus NPUMEHUMOCTH 3TOM MOJENH: HU3Kasi KOHLIEHTPAIIMS YaCTHI], BBICOKHE
TeMneparypbel. BplpaxkeHue i1 BHYTPEHHEH SHEPruud  OJHOATOMHOTO
UJEATBHOTO ra3a.

KBazucratnueckre u HECTATUYECKHUE MTPOLIECCHI.

OneMmeHTapHasi paboTra B TepMoAWHAMUKE. Beruncienue pabOThl MO
rpaduky mporecca Ha pV-auarpaMme.

Teronepenaua kak  cmocod  WU3MEHEHUsT  BHYTPEHHEW  SHEpruu
TEPMOJMHAMHYECKON CHCTEMBbl 0e3 coBepiieHus paboTel. KoHBekius,
TEIIONPOBOJHOCTD, U3TyUYCHUE.

KomnuectBo Ttemnorel. TennoéMkocTh Tema. YaenpHas W MOJIApHAs
TEIUIOEMKOCTH BeElllecTBA. YpaBHeHHEe Maiiepa. YaenpHas TEoTa CropaHus
toruBa. Pacué€r konudecTBa TemioThl npu Terionepenade. [lonstue o0
aauabaTHOM Tpoliecce.

IlepBblii 3aKOH TEpMOAMHAMUKU. BHyTpeHHsAs dHeprusa. KomanmuecTBo
TEIJIOTBI U paboTa Kak Mephl HM3MEHEHHs BHYTPEHHEH  DHEpruu
TEPMOJUHAMHYECKON CUCTEMBI.

BTopoii 3akOH TEpMOAWHAMHMKH JUIsl PABHOBECHBIX IIPOLECCOB: YEpe3
3aJJaHHO€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHUCTEMBI MPOXOAUT
eAMHCTBEHHAS aauadara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3akOH TEPMOAMHAMUKM i1 HEPABHOBECHBIX IPOLECCOB:
HEBO3MOXHO TepeaTh TEIIOTY OT 00Jee XOJIOJHOro Tela K 0ojiee HarpeToMy
6e3 komnencanuu (Knaysuyc). Heo6patumMocTh TpUPOIHBIX POIIECCOB.

[Tpunnune! neictus TerwioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KIIJ1. [ukin Kapno.

DOKOJIOTUYECKHE  aCHEeKThl HCMOJb30BAHUS  TEIUIOBBIX JBUTATEIECH.
TennoBoe 3arps3HEHNE OKPYKAIOIIEH CPEIbI.



TexHu4yeckre yCcTpoiCTBa U TEXHOJOTMYECKHUE MPOLECCHI: XOJOANIbHUK,
KOHJIUIIMOHED, AU3EIbHBIA U KapOIOpaTOpHBIM JBUTATENH, MapoBas TypOWHA,
MOJIYYEHHE CBEPXHM3KUX TEMIEpPATyp, YTWIH3ALUS «TEIJIOBBIX» OTXOJO0B C
MCITOJIb30BAaHUEM TEIUIOBOTO HACOCA, YTHIM3AIUs OMOOPTaHUYECKOTO TOIUIMBA
JUTSL BBIPAOOTKH «TETIJIOBOM U AJIEKTPOIHEPTUH.

Jlemoncmpayuu.

N3meHenne Temiiepatypsl py ainadaTuueCcKkoM paclIupeHUH.

BosnymHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.

CrniocoObl U3BMEHEHMSI BHYTPEHHEW SHEPTUH.

Uccnenosanne aguabaTHOTO MpoIiecca.

KomnbroTepHbie MOJIETN TEMJIOBBIX IBUTATEIICH.

Yuenuueckuit skcnepumenm, nadopamopmusvie pabomul, nPAKMUKYM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npoliecca OCTbIBaHUS BEIIECTBA.

Uccnenosanne aguabaTHOTO MpoIiecca.

N3ydenne B3aUMOCBSI3U SHEPTUUA MEXKMOJICKYJISIPHOTO B3aUMOJECHCTBUS U
TEMIIEPATYPbI KUTIEHUS AKUJTKOCTEH.

Tema 3. Acpecammnwie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpazoBanue W KoHJeHcamus. Mcmapenue u kumneHue. Y aenbHas
TEIJIOTa MapooOpa3oOBaHUs.

HacelllieHHble YW HEHAChIIIEHHbIE Mapbl. KaudecTBeHHas 3aBHUCUMOCTH
IJIOTHOCTH Y IaBJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTh
OoT 00bEMa HACBHIIIEHHOTO Tapa. 3aBUCHMOCTh TEMIIEpaTyphl KHUIEHUS OT
JTABJICHUSI B YKUIKOCTH.

BnaxxHocTh Bo31yxa. AOCOJIOTHAS U OTHOCUTEIbHAS BIa’KHOCTb.

Teépnoe temo. Kpucrammmueckne u amopdHbie Tena. AHU30TPOIMHUS
CBOMCTB KpHUCTAJUIOB. [InaBineHwe u kpucrajumsanus. YAelbHas TEIIoTa
riasienus. Cyonumanus.

Hedbopmanuu TBEpOro Tena. Pactsokenuwe u cxarwe. Caur. Momaynb
IOnra. Ilpenen ynpyrux aedopmanuii.

TeroBoe pacmupenue KUAKOCTeH U TBEPBIX TEN, 00bEMHOE U JTMHEHHOE
paciipeHre. AHrapMOHM3M TEIUIOBBIX KOJIEOAHWN 4YacTHUI[ BEHIECTBA Kak
MPUYMHA TEIJIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEpTrun B (Pa30BbIX MEPEXOIAX.

YpaBHEHHUE TEIIOBOTO OajaHca.



[ToBepxHocTHOE HaTskeHHE. KoadPUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanmunnapusie sBrnenus. JlaBieHue MO HCKPUBJIEHHOW IMOBEPXHOCTHIO
xunkoctu. opmyna Jlamnaca.

TexHuuecKkne YCTPOWCTBA M TEXHOJOIMYECKHE IMPOLECCHL: KUIKHE
KPUCTAJIJIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Jlemoncmpayuu.

TennoBoe pacuupeHue.

CBoiiCTBa HACBHIIIIEHHBIX APOB.

Kunienune. Kunenue rmpu noHM>X€HHOM J1aBJICHUH.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHUS.

OnbITH ¢ MBUIBHBIMU TUIEHKAMMU.

CwmaunBaHue.

Kanumnsipasie sBiaeHus.

Moaean HeHbIOTOHOBCKOM JKUIKOCTH.

CriocoObl U3MepeHUs BIaXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTATIMYECKOTO BEMIECTBA.

Buner nedopmarnuii.

Habmronerne manbix aedopMarimii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmMuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TEMIOTHI IJIABJICHHUS JIBJA.

N3ydenne CBOMCTB HACBIIIEHHBIX ITAPOB.

N3mepennie aOCONIOTHOM BIIAKHOCTH BO3AyXa M OIEHKA MacChl MapoB B
NOMEUIECHUU.

N3mepenue ko3 duiieHTa moBepXHOCTHOTO HATSHKCHUSI.

N3mepenne monyns FOnra.

UccnenoBanune 3aBucuMocTd JedopMariid  pe3sMHOBOrO oOpaslia oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHAMMKA.

Tema 1. Inekmpuueckoe noe.

OnekTpu3anus Tea U e€ MpOosBICHUS. DIeKTpuieckuil 3apsan. [Ba Buaa
AJIEKTPUYECKUX 3apsAaoB. [IpOBOIHMKH, IUAJIEKTPUKU U IOIYHPOBOJHUKHU.
DNeMEHTapHbI JJIEKTPUYECKUI 3apsAll. 3aKOH COXPAHEHHS JIIEKTPUUYECKOTO
3apsaa.

B3aumoperiictBue 3apanoB. Toueunsie 3apsiasl. 3akoH Kynona.

DnekTpuueckoe noje. Ero aefictBue Ha 3JIEKTPUUECKUE 3aPSIbl.

Hampsoxk€anocts  anexktpudeckoro moina. [IpoOuerit  3apsia.  Jluauum
HaIPSHKEHHOCTH JIEKTPUUECKOTO Mos1. OQHOPOIHOE AIEKTPUUYECKOE TOJIE.



[ToTeHIMAIBHOCTD ANEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHIIMATIOB U
HanpspkeHue. [loTeHuumanbHas >HEprus 3apsaa B AJIEKTPOCTATUYECKOM IOJIE.
[ToTrenuman snekTpocTtaTuueckoro mnosis. CBs3p HANpPsHKEHHOCTH TMOJST U
Pa3HOCTH MOTEHIMAJIOB IS JJIEKTPOCTATUYECKOTr0 MOJIA (KaK OJJHOPOJIHOTO, TAK
¥ HEOJTHOPOIHOTO).

[TpyuHIMT CyNepnO3UIIUU dIAEKTPUUECKUX TTOJICH.

[Tone Toueunoro 3apsiaa. Ilone paBHOMepHO 3apsikeHHOU cdepsl. [lose
PaBHOMEPHO 3apsOKEHHOTO Mo 00bhEMy miapa. [lone paBHOMEpHO 3apsKeHHOU
OecKOHEYHOW TUIOCKOCTH. KapTWHBI JIMHUNA HanpsHKEHHOCTH JTUX TOJEH U
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

IIpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsA0B.

JIM3JIeKTpUKKM B 3JEKTpOCTaTHYeCKoM  mone.  JluanekTpuueckas
MIPOHUIIAEMOCTh BEIIECTBA.

Konpencatop.  DNeKTpOEMKOCTb  KOHAEHCATOpa.  DIEKTPOEMKOCTh
IJIOCKOTO KOHJAEHCATOPA.

[TapannenbHoe  coeauHeHune  KoHAeHcatopoB.  [locimenoBarenbHOE
COEIMHEHNE KOH/IEHCATOPOB.

DHeprus 3apsSKEHHOI0 KOHAEHCATopa.

JIBU>KEHME 3apsSyKEHHOM YaCTULIbI B OJJHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHuueckne yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHI: IEKTPOCKOIL,
ANEKTPOMETP, BJIEKTPOCTATHYECKAs 3allMTa, 3a3€MJIEHHE 3JIEKTPOIpUOOpOB,
KOHJICHCATOpHI, TeHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpONUCTBO U IPUHILIUII ICUCTBUS AJIEKTPOMETPA.

DNEeKTpUYECKOE MOJIe 3aPSAKEHHBIX TAPUKOB.

DneKTpuYecKoe NoJjie ABYX 3apSKEHHBIX IJIACTUH.

Mogaens anekTpoctatudeckoro reaeparopa (Baun ge ['paada).

[IpoBOAHUKH B JIIEKTPUUYECKOM MOJIE.

DIIeKTpOCTaTHYECKas 3alUTa.

YCTpONUCTBO M JEHUCTBHE KOHJEHCATOPAa IOCTOSIHHOM W TEPEMEHHOU
EMKOCTH.

3aBUCUMOCTh AJIEKTPOEMKOCTH IUJIOCKOTO KOHAEHCAaTopa OT IUIOLIAau
IJIACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3JIeKTPUYECKOro MOoJIsl 3apsHKEHHOT0 KOHJIEHCAaTopa.

3apsaKa U pa3psika KOHIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadopamopnsvie pabomul, nPAKMUKYM.

OueHka cui B3auMOJIEHCTBUS 3apsKEHHBIX TEIL.



HaGnronenue mnpeBpallieHUss SHEPrUd 3apsHKEHHOTO KOHJIEHCATOpa B
SHEPTUIO U3TYUYECHUS CBETONO/IA.

N3ydyeHne npoTekaHus TOKa B LENHU, COACPKAIIECH KOHICHCATOP.

Pacnipenenenue pa3sHOCTH IIOTEHIMAJIOB (HampsKEHUs ) pu
NOCJIEIOBATENBHOM COEIMHEHNN KOHIEHCATOPOB.

Hccnenosanue pa3psaa KOHIECHCATOPA YEPES PESUCTOP.

Tema 2. Illocmoannwtil 31eKmMpuyecKuil mok.

Cuina toka. [TocTostHHBIHI TOK.

VYcnoBus cylecTBOBaHUSA MOCTOSIHHOTO 3JIEKTPUYECKOTo TOKa. VICTOUHHKH
toka. Hanpspxerne U u DJIC €.

3akoH Oma aJi y4yacTKa Lenu.

DIEKTPUUECKOE COIIPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJHOPOJHOTO MPOBOJHHMKA OT €Tr0 JUIMHBI U IUIOMIAJAN MOIEPEYHOrO0 CEUCHHUS.
VY 1enbHOE COMPOTUBIICHUE BEIIECTBRA.

IlocnenoBarenpHoOE, napajuiesIbHOE, CMEIIaHHOE COEIMHEHUE
MMPOBOJHUKOB. Pacu€r pa3BeTBIEHHBIX JieKTpuueckux uener. I[lpaBuna
Kupxroda.

Pabora snextpuueckoro Toka. 3akoH [xoyns—Jlenna.

MOIIHOCTh 3JIEKTPUUYECKOTrO TOKa. TeroBas MOIIHOCTh, BhIAEISEMas Ha
pe3ucrope.

OJIC u BHYTpEeHHEE CONMPOTUBIICHHWE HCTOYHMKA TokKa. 3akoH Oma mis
MOJIHOW (3aMKHYTOM) JJEKTpUUYECKON Ienu. MOITHOCTh HMCTOYHHMKA TOKa.
KopoTtkoe 3ambikanue.

Konpaencartop B nenu noCTOSSHHOTO TOKA.

TexHuueckne yCTPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHL: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK IIIEKTPUUECKON SHEPTUU.

Jlemoncmpayuu.

N3mepenne cuiibl TOKa U HaMPSHKEHUS.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TOKA OT HANPSDKEHUS U1 PE3UCTOPA,
JIaMITbl HAaKaJIUBaHUS U CBETOUOA.

3aBUCUMOCTh CONPOTUBJICHUSI HWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOILA/IN TTONIEPEYHOTO CEUYEHHS M MaTepuaa.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa OT COIPOTUBIICHUS TIPU
MOCTOSTHHOM HAaINPSKCHUU.

[Ipsmoe wu3mepenne DJIC. KopoTkoe 3aMblkaHUE TajlbBAHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

Crnioco0bI coenMHeHus: UCTOYHUKOB Toka, DJIC GaTtapeii.



HccnenoBanne pa3HOCTH MOTEHIUAIOB MEK/1y TTOJIFOCAMHA HCTOYHHUKA TOKA
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

HccenenoBanue CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOTo CONPOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT HANpPSDKEHHS JJI JIAMITBI
HaKaJIMBaHUSI.

VYBenuueHue npejesna u3MepeHus: amnepMeTpa (BoJIbTMETPA).

N3mepenune D/1C 1 BHYTPEHHETO CONTPOTUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanue 3aBucumocTd D1C ralbBaHUYECKOr0 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKY MOJTOCAMU UCTOYHHUKA TOKA
OT CWJIbI TOKA B IIEIH.

HccnenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTHM HCTOYHHMKA TOKAa OT
CUJIBI TOKA.

Tema 3. Toxu ¢ pa3nuunsix cpedax.

DnekTpuyeckas MPOBOAMMOCTb PpA3JIMYHBIX BEIIECTB. JIEKTPOHHAS
MPOBOAMMOCTD TBEPABIX METAJIOB. 3ABUCUMOCTh CONPOTUBIICHUSI METAJJIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpuyecKuid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[lonynpoBonuuku.  CoOcTBeHHass W OpUMECHasT  IPOBOJUMOCTh
MOJIyTPOBOJHUKOB. CBoicTBa p—n-nepexoaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DIEKTPUYECKUN TOK B AJIEKTPOJIIUTAX. DIEKTPOJIUTHUECKAS TUCCOLMAIUL.
OnekTponus. 3akoHsl Dapanes s AIEKTPOIHN3a.

DIIEKTPUUECKUM TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITEIIbHBIN
paspsn. Paznuunele TUIIBI CaMOCTOSATENBHOTO pa3pana. Monnus. [Lma3ma.

TexHHuecKkre yCTpOHCTBAa M NMPAKTHYECKOE NPUMEHEHHUE: ra3opa3psiaHble
JIAMIIbI, 3JEKTPOHHO-Iy4YeBas TpyOKa, IMOJYIPOBOJHUKOBBIE MPUOOPHI: TUO,
TpaH3ucTOp, (OTOAMOJ, CBETONMOMA, TalbBaHUKA, papUHUPOBAHUE MEJH,
BBITUIABKA AJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCUMOCTbh CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbl anekTponu3a Papanes.

NckpoBoii paspsa M IpOBOAUMOCTb BO3yXaA.

CpaBHEHHE IPOBOIUMOCTH METAJUIOB U MOJIYITPOBOIHUKOB.

OOHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmMuKym.



Hab6nrogenue snekrposnusa.

N3mepeHnne 3apsaa OTHOBAIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHHS  TEPMOPE3ZUCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHOW XapaKTEPUCTUKU JUOAA.

Du3uYecKuil MPAKTUKYM.

CrnocoObl  u3MepeHus: (U3MYECKUX BEJIMYUMH C  HCIOJIb30BAHUEM
aHAJIOTOBBIX M IHU(PPOBBIX HU3MEPHUTEIbHBIX NPUOOPOB M KOMIIBIOTEPHBIX
JIaTYUKOBBIX CCTEM. AOCOJIIOTHBIE U OTHOCUTEIbHBIE TIOTPEITHOCTH U3MEPEHU
¢busndeckux BennurH. OneHKa rpaHul] HOTrPeIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HW3MEPEHUM, MCCIEAOBAHUN 3aBUCUMOCTEHN
(u3MYEeCKUX BEIWYMH, MPOBEpPKA MPEIIOKEHHBIX TUIoTe3 (BpIOOp U3 padoT,
ONMMCAHHBIX B TEMAaTHYECKUX pazlenax «YYeHUYECKUH SKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢usuku yriuyonéHHoro ypoBHs B 10  kjacce
OCYILECTBIISIETCA C YYETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBS3E€H C
KypcaMu MaTEeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduul ¥ TEXHOJIOTHH.

Meoswcnpeomemnovle nonHamus, CE6A3AHHbLIE C U3YYEHUEM MeH0008
HAYYHO20 NO3HAHUA: SBIICHUE, Hay4yHbId @QakT, rUnoresa, ¢uznuecKas
BEJIMYMHA, 3aKOH, TEOopus, HAONIOJCHUE, SKCIEPUMEHT, MOJIECIUPOBAHUE,
MOJI€]Ib, U3MEPEHUE, IMOIPEIIHOCTH HW3MEPEHUH, H3MEpUTEIbHbIE NPHOOPBI,
udpoBas 1adbopaTopusi.

Mamemamuxka: pellleHHE CUCTEMbl ypaBHEHHMM. JIuHeiHas QyHKIMS,
napabosia, runepOona, uxX TpaduKd U CBOMCTBA. TpUTrOHOMETpPUUYECKHUE
(GyHKUIHHU: CUHYC, KOCHHYC, TaHT'€HC, KOTaHT'€HC, OCHOBHO€E
TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOPHI M MX MPOEKIMU HA OCU KOOPJAMHAT,
CJI0’KEHHE BEKTOPOB.

buonocusa: mexaHnnueckoe IBUWKEHUE B KUBOM mnpupone, auddysusd,
0CMOC, TEJIOOOMEH KUBBIX OPraHU3MOB, TEIIOBOE 3arpsA3HEHUE OKpYKaroulen
Cpelbl, yTHIN3alusa OHOOPraHUYECKOTO TOTUIUBA JIJIsl BRIPAOOTKU «TETIIOBOM» U
ANIEKTPO3HEPTHH, MOBEPXHOCTHOE HATSDKEHUE W KaNWUIAPHBIE SIBIICHHUA B
IPUPOJIE, FIEKTPUUECKUE SIBJICHHS B dKUBOW MPUPOJIE.

Xumusa: TACKPETHOE CTPOEHUE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJI,
MOJIb BEILECTBA, MOJISIPHAs Macca, IOJYyYEHUE HAHOMATEpUaJIOB, TEILJIOBBIE
CBOMCTBA TBEPJBIX T, ’KUIKOCTEHN U ra30B, )KUJIKHME KPUCTAJIIbI, JIEKTPUUECKUE
CBOMCTBAa  METAJUIOB,  DJJIEKTPOJUTHUYECKAass  JUCCOLMAlMs, TallbBaHUKa,
ANEKTPOHHAs MUKPOCKOIIHS.



TI'eozpagpus: BnaxHoCTh BO3AYyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozcua: npeodpa3oBaHue ABUKEHUH C UCTIOIb30BaHUEM MEXAHU3MOB,
Y4ET CyXOro W IKUJKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIITENH, pem€TyaTble KOHCTPYKIIMH), HCTI0JIb30BAaHHE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKOII, BOAOMET U JIPYTHUE), IBUTATEIh BHYTPEHHETO
cropaHusi, TiapoBas TypOWHA, OBITOBOM  XOJOJUJIBHHUK, KOHAUIIMOHED,
TEXHOJIOTUM  TIOJyYE€HHUsS] COBPEMEHHBIX MAaTepUaloB, B TOM  YHCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAS 3AILNTA, 3a3EMIICHUE
AIEKTPONPUOOPOB, Ta30pa3psAHBIC JaMIIbI, MOJYIPOBOJHUKOBBIE TPHOOPHI,
rajbBaHHKA.

11 KITACC

Pa3znen 4. JiaekTpoguHaAMMKA.

Tema 4. Mazcnummnoe noe.

B3auMopnencTBHE TOCTOSHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe moJsie. BekTop MarHWTHOW WHAYKUMH. [IpuHOMN cynepno3unuu
MAarHUTHBIX NOJIEeH. JIMHUM MarHUTHON MHAYKIIUH.

MarnuTtHoe 1oJjie TPOBOJHUKA C TOKOM (MPSMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, €€ HalpaBJI€HUE U MOJYJIb.

Cuna JlopeHna, €€ HampaBlieHME M MOMAYJb. JIBH)KEHHE 3apsyKEHHOM
YacCTHUIIbI B OJHOPOJHOM MarHuTHOM MoJje. PaGota cunbl Jlopenria.

MaruautHoe nosne B BemectBe. DeppOMarHeTuky, rnapa- U JTHaMarHeTUKH.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHMYECKHE ITPOLECCHI: ITPUMEHECHHUE

MTOCTOSIHHBIX MarHHMTOB, AIIEKTPOMArHuTOB, TeCTEepP-MYyJIbTUMETD,
ANEKTpOABUTATETH SIKOOH, YCKOPUTENH dJIEMEHTapPHBIX YaCTHII.
Jlemoncmpayuu.

Kaptuna nuHMEA MHAYKOMA  Mar"HUTHOTO  MOJSA  IOJOCOBOIO U
M0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptuna 5MHMI MarHuTHOM WHIAYKUMM MO JUIMHHOTO MPSIMOIO
ITPOBOJAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

HabGnronenue nBmxeHus My4yka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TprHIMD JNENUCTBUS ANEKTPOUZMEPUTENBHOTO npubdopa
MAarHATOIIEKTPUYECKON CUCTEMBI.



Yuenuueckuit skcnepumenm, nabopamopusvie pabomul, NPAKMUKYM.

HccneqoBanne MarHUTHOTO ITOJISI IIOCTOSSHHBIX MarHUTOB.

HccnenoBanue cBONCTB eppOMarHeTHKOB.

HccnenoBanue AelCTBUS MOCTOSSHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cuiibl Amriepa.

N3ydenne 3aBUCUMOCTU CUJIBI AMIIEpa OT CHJIBI TOKA.

OrnpeneneHne MarHUTHOW MHIYKIIMA HA OCHOBE U3MEPEHUS CUJIbI AMIepa.

Tema 5. Inekmpomaznumnan uHOYKyusi.

SIBiieHME DNEKTPOMAarHUTHOW HHAYKUMHU. [lOoTOK BekTOpa MAarHUTHOU
uHaykud. IJ1C uHayKiuu. 3aKOoH 3JIEKTPOMAarHUTHOW WHAyKnuu Dapanes.
Buxpesoe anekrpuueckoe nosie. Toku Pyxko.

OJIC uHAYKIHMHU B NMPOBOJHUKE, ABMKYIIEMCS B OHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NupyktuBHOCTh. Karyllika MHAYKTUBHOCTH B LENH IMOCTOSHHOTO TOKA.
SAsnenue camonnaykuu. I1C caMOUHAYKINH.

DHeprus MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHUYeCKre yCTPOMCTBA M TEXHOJIOTHYECKUE MPOLECChl: MHIYKIIMOHHAS
Meyb, COJICHOWI, 3allluTa OT AJEKTPU3AIMUA TeJ NMPHU JBUKEHUU B MAarHUTHOM
mosie 3eMIIu.

Hemoncmpauuu.

Habmronenue SsBIeHUs 2JICKTPOMArHUTHON MHYKITUH.

UccnenoBanne 3aBucumoctd IJIC MHAYKUIHUM OT CKOPOCTH U3MEHEHUS
MarHUTHOTO ITOTOKA.

IIpaBuiio Jlenna.

[Tamenre MarauTa B aJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHne caMOMHAYKIIUH.

Uccnenoranue 3aBucumoct 3/JC caMOMHIYKIIMHA OT CKOPOCTH U3MEHECHUS
CHJIBI TOKA B IIEIIH.

Yuenuueckuit skcnepumenm, nadopamopmnsvie pabomul, nPAKMUKYM.

HccnenoBanue siBICHUS 2JIEKTPOMArHUTHONM UHAYKIIHMH.

Onpenenenne UHAYKIMU BUXPEBOTO MArHUTHOT'O TIOJIS.

UccnenoBanue siBICHUS] CAMOUHYKIIUH.

COopka MoJienu IEKTPOMArHUTHOT'O FeHepaTopa.

Pa3znen 5. Kojie0aHus ¥ BOJIHBI.

Tema 1. Mexanuueckue Koebanus.

Konebarensnas cucrema. CBOOOIHBIE KOJICOAHUS.



["apmonnyeckue konedanus. Kunemarnueckoe U JUHAMUYECKOE OMTUCAHUE.
DHepreTuueckoe OmnucaHue (3aKOH COXpPAaHEHHUS MEXaHWYECKOW HHEPruu).
BpIBO IWHAMHWYECKOTO OMHUCAHWS TapMOHUYECKMX KOJIEOaHWH W3 WX
ASHEPreTUYECKOr0 U KNHEMATUYECKOTO OMKUCAHUS.

Amrnutyna u ¢dasza xonebanuil. CBsi3b aMIUTUTY bl KOJIEOAHUNM MCXOJIHON
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u yactora kosebanuii. [lepuoa Manbix CBOOOJHBIX KojeOaHUM
MareMaTnyeckoro masTHuka. [lepmox cBOOOAHBIX KOJEOAHU NPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxamommx KoneOaHusX. BbIHYXIeHHbIE KoJeOaHUs.
Pe3zonanc. Pe3onaHcHas kpuBasd. BiusHue 3aTyxaHuss Ha BUJ PE30HAHCHOM
KpUBOW. ABTOKOJIEOaHHUS.

TexHuueckre yCTpPOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: METPOHOM,
4achl, KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck K0ie0aTeaTbHOTO ABUKEHUS.

Habmroienue He3aBUCUMOCTH TIEpUOAA MaJIbIX KoJieOaHMi Tpy3a HA HUTU
OT aMIUIUTYIbI.

UccnenoBanue 3aryxarommx KoyieOaHWW M 3aBHCHUMOCTH Tepuoja
CBOOO/IHBIX KOJIEOAHUM OT CONPOTUBIICHUS.

UccnenoBanue kosneOaHuWid rpy3a Ha MACCHBHOW MPYKHUHE C LEJIBIO
(dbopmupoBaHUs MPEACTaBICHUI 00 UACATPHON MOJCIN MPY>KUHHOTO MAasSTHHUKA.

3aK0H COXpaHEHMsI DHEPTUH MPU KOJCOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanue BRIHYXICHHBIX KOJIEOAHUM.

Habmnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenne meproaa CBOOOAHBIX KOJICOAHWA HHUTSHOTO W TPYKUHHOTO
MasTHUKOB.

N3yuenue 3aKOHOB JIBIKEHMsI Tela B XOJA€ KOJeOaHWl Ha yIpyrom
MO/IBECE.

N3ydenne ABUXKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUN B IPY>KUHHOM MAasITHHKE.

UccnenoBanue yObIBaHUSI aMIUTUTY bl 3aTyXalOIIUX KOJICOAHUIA.

HccnenoBanue BRIHYXICHHBIX KOJIEOAHUM.

Tema 2. InekmpomacHumusle KO1€0AHUA.

Konebarenbupiii koHTYyp. CBOOOAHBIC 3JIEKTPOMATHUTHBIE KOJIEOAHUS B
ujeanbHOM KoJsiebaTenbHOM KOHTYype. Dopmyna Tomcona. CBsI3b aMILTUTYIbI
3apsjia KOHJEHCAaTopa ¢ aMIUTUTYI0M CHIIBI TOKa B KOJieOaTeIbHOM KOHTYpE.



3aKOH COXpaHEHMs DHEPTUH B UACATIBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaronue 3JIEKTPOMArHUTHBIE KoJieOaHusl. Brinyx1eHHbBIE
AIIEKTPOMArHUTHBIEC KOJIeOaHusI.

[lepemenHbiii TOK. MOIIHOCTH MEPEMEHHOTO TOKA. AMIUIUTYAHOE U
JEHCTBYIOIIEE 3HAYEHUE CUJIbl TOKA M HANpPSDKEHUS MPU pa3iudHou (opme
3aBUCHMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

CunyconanbHbli IEPEMEHHBINA TOK. Pe3ncTop, KOHIEHCAaTOp M KaTyllKa
WHIYKTUBHOCTH B LIENU CUHYCOUJAIBHOTO IIEPEMEHHOTO TOKA. Pe30HaHC TOKOB.
Pe3onanc HanpsixeHui.

Uneansubiii Tpanchopmarop. [IponsBoacTBo, mepenaya U moTpedIeHUE
AIEKTPUYECKOU IHEPTUU.

DKOJIOTUYECKUE PUCKM TIPU TNPOU3BOACTBE AeKTpodHepruu. Kyibrypa
HCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHUuecKne yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JIEKTPUIECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOIEepeaay.

Jemoncmpayuu.

CB0OOHBIE AIIEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAHWNW OT WHAYKTHBHOCTH H
E€MKOCTH KOHTYpA.

OcuuimorpaMMbl SJIEKTPOMAarHUTHBIX KOJICOaHUH.

['eneparop He3aTyXaroIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHU.

Mopens 3JIEKTPOMarHuTHOTO T€HepaTopa.

BriHyX/IeHHbIE CHHYCOUIATbHBIE KOJICOaHUsI.

Pe3ucrop, kaTyuika MHAYKTUBHOCTH U KOHJIEHCATOP B LIEMU NEPEMEHHOIO
TOKA.

Pe3onanc mpu mnocnenoBaTENbHOM COENMHEHWN PE3UCTOPA, KaTYyIIKH
MHJIYKTUBHOCTHU U KOHJIEHCATOPA.

VY CcTpolcTBO M IPUHIIUI IEUCTBUS TpaHchopmaTopa.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

Nzyuenune Tparnchopmaropa.

HccenenoBanne nepeMEeHHOr0 TOKa 4epes3 MOCIeI0BaTEIbHO COSAUHEHHbIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMU EPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMaZHUMHbLIE 80JIHDL.

MexaHnueckue BOJIHBI, YCIOBHUS UX pacnpocTpaHeHus. [lomepeunbie u
IpOJIOJbHBIE BOJHBIL. llepmona, ckopocTh pacnpOCTpaHEHWS W JJIMHA BOJIHBI.



CBoiicTBa MEXaHUYECKUX BOJH: OTPaKEHUE, MpeJoMIIeHne, UHTep(epeHus u
aupakius.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymMoBOE€ 3arpsi3HEHUE OKPYKAOUIEN CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. YCIIOBHS H3JIYyYEHHS 3JIEKTPOMArHUTHBIX
BOJIH. B3anMHasi opueHTaIus BEKTOPOB B AJICKTPOMAarHUTHOW BOJIHE.

CBolCcTBa  3JICKTPOMArHUTHBIX  BOJIH:  OTPaXEHHE, IMPEIOMIICHUE,
noJisipu3arys, nHTepdepeHnus u qudpaKims.

[IIkxana 3JIeKTPOMarHUTHBIX BOJH. [IpuMeHeHne 3J1IeKTPOMarHuTHHIX BOJIH
B TEXHHKE U OBITY.

[TpuHLMITBI paIMOCBS3U U TENEBUACHUSA. Pagnookamus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHuyeckre ycTpOICTBA M NMPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTBHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-
neYb, yJIbTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

ObpazoBanue 1 pacpOCTpaHEHUE MOMEPEUHBIX U MPOJAOIbHBIX BOJIH.

Konebmromeecs Teo Kak UCTOYHHUK 3BYKa.

3aBUCUMOCTbH JJIMHBI BOJHBI OT YaCTOTHI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nnrepepeHunu u qudpakiiii MEXaHUYECKUX BOJIH.

AKyCTUYECKUM PE30OHAHC.

CBoiicTBa yiabTpa3ByKa U €ro NpHUMEHEHHUE.

HaGnronenue cBs3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMILUIUTYJIOH U
4acTOTON KOJeOaHUM.

HccnenoBanne  CBOWCTB — DJIEKTPOMArHUTHBIX —~ BOJIH:  OTPa)KEHHUE,
MpesIoMJICHUE, MOspu3anus, Tudpakivs, “HTephepeH .

Oo6nHapyxeHue nHGHPAKPaACHOTO U YIbTPadUOIETOBOTO U3ITYUCHHI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmMuKym.

N3ydenune napameTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonMHEHOE pacIpOCTPaHEHUE CBETA B OAHOPOAHOM cpene. JIyu cBera.
ToYeUYHBIN UCTOYHUK CBETA.

OTtpakeHue cBeta. 3aKOHbI OTpakeHUsl cBeTa. [locTpoeHne n3o0paxkeHuit
B IUIOCKOM 3epkaie. Cepuyeckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI TPETOMIICHHS CBeTa. AOCOIIOTHBIN
nokaszareiap mnpeiaomyieHus. OTHOCHUTENBHBIM  MOKa3aTelb  IPEJIOMIICHHUS.



IToCcTOSIHCTBO YacTOThl CBE€Ta W COOTHOILIECHHWE [JIMH BOJH IPHU MEPEXOAE
MOHOXPOMATHYECKOTO CBETA YEPE3 TPAHMILY pa3/eiia IBYX ONTUYECKHUX CPE.

Xop nmyueid B npusMe. Jlucnepcust cBera. CHOKHBII cocTaB O€JIoro cBeTa.
[Ber.

[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHblid yroi nojaHoro BHyTPEHHETO
OTpPaKEHHS.

ColOuparomuie U pacceuBawoniue JuH3bl. ToHkass muH3a. DOKyCHOE
paccTosiHMe W ONTHUYECKas Cujia TOHKOM JHMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHusl TOHKOW c(hepruuecKol JUH3bI OT €€ TeOMETPUU U OTHOCUTEIBHOTO
NOKa3aTeNs MPEIOMIICHUSI.

dopMysia TOHKOU JIMH3BL. Y BEJIMYECHUE, JaBAEMOE JIMH30M.

XoI my4da, OpOMEAUIEro JIMH3Y MO IMPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOU
orntuueckoir ocu. [locTtpoeHne w300pakeHUN TOYKHM W OTpE3Ka MPSIMOU B
cOoOMparOIUX M PACCEUBAIOIINX JIMH3aX U UX CHUCTEMaXx.

OnTuyeckue npubopsl. Pazpemaromnias cnoco6HoCTh. ['11a3 Kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass onrtuka. Mutepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIOJEHUST MAaKCUMyMOB M MHUHMMYMOB B HMHTEp(EpEHIIMOHHOMN
KapTUHE OT JBYX KOIE€PEHTHBIX HWCTOYHMKOB. I[IpuMepbl KIIaCCHUYECKUX
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakmuonHas pemeTka. YCIOBHE HAOIIOACHUS
[JIABHBIX MAaKCHUMYMOB TMpH TMaJ€HHUHM MOHOXPOMATHYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

ITongpuzanus csera.

TexHudyeckre yCTpOWCTBA M TEXHOJIOTMYECKHME IPOLIECCHI: OYKH, JIYIIA,
nepuckon, ¢oToarnmapaTt, MUKPOCKOI, TPOSKIIMOHHBIN armapar, MpOCBETICHUE
OIITHKH, BOJIOKOHHAS ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIeHAs CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpakenus. Mojienb cBeToBoa.

HccnenoBanne Xo0Ja CBETOBBIX ITYYKOB 4Ye€pe3 IUIOCKOMAPAIIIEIbHYIO
IUTACTUHY U IIPU3MY.

HccnenoBanue cBOMCTB M300paK€HUI B JTMH3AX.

Moenn MUKpPOCKOIIA, TEJIECKOIIA.

Habmronenne natepdepeHInm cBera.

HaOmrogenne 1BeTOB TOHKUX TUIEHOK.



Habmronenue nudpakiuu ceera.

N3yuenue auppakinOHHON pEeIETKY.

Ha6nronenune nudpakiimoHHOTO CIEKTpA.

Habmronenne nucnepcuu cBera.

Hab6nronenue nonsipusaiuu cBeTa.

[IpumeHeHue NoaIpOUIOB IJIs U3YUCHUSI MEXAHUYECKUX HAMPSIKECHU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3Mepenue nokasaresns npeioMIICHUs CTEKIIA.

UccnenoBanue 3aBucUMOCTH (POKYCHOTO PACCTOSHUS OT BeliecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenne pokyCHOTO pacCTOSHUS paCCEUBAIOIINX JIUH3.

[Tonyuenne n300pakeHusi B CUCTEME U3 TUIOCKOTO 3€pKaja U JIMH3bI.

[Tomyuenune n300pakeHns B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBanue TeeCKOIUUECKUX CUCTEM.

Hab6nronenue nudpaxkuuu, tHTEpPEpeHINH U MOISpU3aLUU CBETA.

N3yyenne nonsdpusaliMd  CBETA, OTPAXEHHOTO OT  IOBEPXHOCTHU
JIUBJICKTPUKA.

N3yuenune nHTEpPEPEHIINH JIA3ePHOTO U3ITYUYCHHS HA JIBYX IIETISX.

Hab6nronenue nucnepcum.

Habmronenue u ucciaegoBanue 1 pakiiuOHHOTO CIEKTpa.

N3mepenue InrMHbI CBETOBOUM BOJIHBI.

[lomyyenne  cmexkTpa  M3JIYy4YE€HMsT  CBETOAMOJA  IIPU  NOMOLIU
TUGPaKIUOHHON PEIETKH.

Paznesn 6. OcHOBBI CIeNHAIBHON TEOPHUH OTHOCUTEIHLHOCTH.

['paHuubl TPUMEHUMOCTH  KJIACCHUYECKOM  MexaHuku. IlocTtynatsl
CIIELIMAJIbHOW TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBai. I[IpeoOpaszoBanus Jlopenia.
VYcnoBrue npudMHHOCTU. OTHOCUTEIBHOCTHh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIIECHUE JUTUHBI.

DHEPrusi U UMIYJIbC PETATUBUCTCKON YaCTHUILIBI.

CBsi3b Macchl C DHEPrUed M MMITYJIbCOM PEISTUBUCTCKONW YaCTHUIIBI.
DHeprus MmoKos.

TexHuyeckre yCTpoWCTBAa M TEXHOJOTHYECKUE IMPOLECCHI: CIYTHUKOBBIE
MPUEMHUKHU, YCKOPUTETHU 3apSAKECHHBIX YACTHIL.

VYyeHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE padOThI, MPAKTUKYM.

Onpenenenue uUMIyJIbCa M DSHEPTUU  PEISITUBUCTCKUX 4acTI] (IO
doTorpadusiM TPEKOB 3apXKEHHBIX YACTUI] B MATHUTHOM TIOJIE).

Paznen 7. KBantoBasi ¢pusuka.



Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

PaBHOBecHOE TerIoBOE U3NTydeHUE (M3TydeHUEe aOCOMIOTHO YEPHOTO Tena).
3akoH cmenieHus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIHC (POTOHA.

®ororddext. OnbiTol A. I'. CTonerosa. 3akonsl hoTodPdekra. YpaBHEeHHE
OiHmreitHa 11t poTodddexra. «KpacHas rpanuiiay pororddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJEHUWE CBeTa Ha aOCOJIOTHO
MOTJIOMIAONIYI0 U a0CONIOTHO OTpakarolryto moBepxHOCTh). Ombitel I1. H.
JleGenena.

BomnHoBsie cBoricTBa yactull. Bonusl ne bpois. {irHa BoiaHbI 1€ bpois
U pa3Mmepbl 00JacTH JIOKaNW3allMy JBHXKYIIEeWcs dacTuibl. KopryckymnspHo-
BOJTHOBOM Ayanu3M. Jludpakius 37eKTpOHOB Ha KpUCTaJIaX.

Crnemnduka nzmepenuit B MUKpoMupe. COOTHOIICHHS HEOTIPEIeIEHHOCTEH
['eitzenOepra.

TexHuyeckre yCcTponCTBa M TEXHOJOTMYECKHUE IMPOLIECCHI: CIIEKTPOMETP,
(doTo3nEMEHT, (POTOAATUMK, TYHHEJIbHBIA MHUKpPOCKOI, COJHE4Has Oarapes,
CBETOJUO/.

Hemoncmpauuu.

®oTo3(PpheKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeHIHETro (GoTodddekra.

UccnenoBanne 3aBUCMMOCTU CONPOTHUBICHUSI TOJYMPOBOAHUKOB OT
OCBEILIEHHOCTH.

Ceeroauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanne Gporopesucropa.

N3mepenune nmocrossaaoM [li1anka Ha ocHOBe HcciienoBanus hororddekra.

HccnenoBanue 3aBUCUMOCTH CUIIbI TOKA YEPE3 CBETOAMO/I OT HAIIPSIAKEHUS.

Tema 2. Duzuka amoma.

OnbITEI MO UCCIIEIOBAHUIO CTpOeHUs atoma. [lmanerapHas Mojenb aToma
Peszepdopna.

[Toctynatet bopa. M3nyuenue um morjomieHrne (QOTOHOB TMPHU TMEPEXOJe
aToma C OJIHOTO YPOBHSI SHEPTUU HA IPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEN SJHEPTUH ATOMA BOJOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyueHue cBera. Jlazep.

TexHuuecKkne yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOLECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JTa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.



Mogens onbita Pezepdopaa.

HalGnronenue TMHeYaThIX CIEKTPOB.

Y CTpOUCTBO M AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHULL.

OrnpeneneHue JIMHBI BOJIHBI JJa3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HaOmronenue nuHeRyaToro crekrpa.

HccnenoBanne cnekrpa pa3peXEHHOrO0 aTOMAapHOrO0  BOJXOpOJAa U
u3MepeHue nocrosinnon Punbepra.

Tema 3. Du3uxka amomHo20 A0pa U INEMEHMAPHBIX YACMUY,

Hyxnonnas mozaens sigpa I'eitzendepra—lBanenko. 3apsy siapa. MaccoBoe
yucio saapa. M3otonsl.

PannoaktuBHOCTh. Anb(a-pacnan. DIEKTPOHHBIM M MMO3UTPOHHBIM OeTa-
pacnaz. I'amMa-u3nydeHue.

3aKOH paJMOaKTUBHOrO pacraja. PaguoakTHUBHBIE M30TONBI B IPHUPOJIE.
CBOiICTBa MOHU3UPYIOUIETO U3JIy4YeHUs. BiMsiHue paioakTUBHOCTH HA JKUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3nydeHus. Jlozumerpusi.

DOHeprus CBA3M HYKJIOHOB B siApe. SAnepubie cuibl. JledekT macchl sipa.

Snepnubie peakiuu. JlemeHue W cuHTE3 sAuep. AAEpHBIE PEAKTOPHI.
[IpoGnembl ympaBiasieMOro TEpMOSIEPHOTO CUHTE3a. DKOJIOTHYECKUE aCIEKThI
Pa3BUTHA SIICPHON SHEPIETUKH.

MeToapl perucTpaliuy U UCCIEN0BAHUS IJIEMEHTAPHBIX YACTULL.

OyHIaMEHTAIbHBIE B3aUMOACHUCTBUA. bapHOHBI, ME30HbI W JIENTOHBI.
[IpencraBnenne o CtangapTHoi Mozaenu. KBapk-ritooHHas MOAENb aJpOHOB.

®usuka 3a npenenamu CrangaptHo mozaenu. TémHas maTepust U TEMHAsS
DHEPIusl.

EanHCcTBO (pmznueckoi KapTUHBI MUpA.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHME MPOLECCHI: JO3UMETD,
KaMmepa Bunbcona, siiepHblil peakTop, TEpMOSIIIEPHBIN peakTop, aToMHast 6omM0a,
MarHUTHO-PE30HaHCHAsi TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paainoakTUBHOTO ()OHA C UCTIOIB30BAHUEM J1I03UMETPA.

N3yuenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Paszpgesn 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpOHOMHHM. [IpuKinagHOE MW MHUPOBO33PEHYECKOE
3HaYeHHe AacTpOHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3HMKH i1 OOBICHEHUS
IPUPOJIbI KOCMUYECKUX OOBEKTOB.



Mertoasl acTpoHOMUYECKUX HccienoBaHui. COBpEMEHHBIE ONTHYECKHUE
TEJIECKOIbI, PaUOTEIECKOIIbI, BHEATMOC(EpHAsE aCTPOHOMHUS.

Bup 3Bé3qH0or0 HebOa. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBUKEHHUE.

ConHeuHas cucTema.

Connie. ConmHeunasi akTUBHOCTb. McTounuk sHeprun CostHIA U 3BE3 .

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpaMma «CIeKTpaJIbHBIN KJ1acc
— CBETUMOCTb». 3BE3/Ibl IJTABHOW MOCJIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TJIABHOW MOCJIEA0BATEIbHOCTU. BHyTpeHHEE CTpOeHHE
3BE31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKICHUH U 3Botonnu ConHia
M 3BE3J. DTanbl )KU3HU 3BE3I.

Muneunsiit [lyte — Hama [Nanaktuka. [lomoxenune u neuxenue CosHIA B
lNanakTtuke. Tunel ranakTuk. PaguoranakTuky v KBa3apbl. YEpHBIE IBIPHI B Ipax
raJaKTUK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06ma. PazGeranue
ranakTuk. Teopus boibiioro B3peiBa. PeukToBoe usinydeHue.

Macmrabnas crpykrypa Beenennoii. MeraramakTuka.

Hepeménnnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxkue navnrooenus.

Habmronenus 3B€31H0r0 Heba HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAaHUEM
KOMIBIOTEPHBIX MPUJIOKEHUN JUIsi ONPEACIICHUSI TOJOXKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC c03Be31usi CEBEPHOTO MOTYIIAPHUS U
SPKUE 3BE3/BI.

HaGmionenuss B Tteneckon JlyHbl, MiIaHeT, TYMAaHHOCTEH U 3BE3AHBIX
CKOIUICHUH.

Pu3nvecKuil NPaKTUKYM.

CnocoObl  m3MepeHHuss (PHU3NYECKUX BEIMYMH C  HCIOJIh30BAHUEM
AaHAJIOTOBBIX W IHU(MPOBBIX H3MEPUTEIBHBIX TMPUOOPOB U KOMIIBIOTEPHBIX
JaTYUKOBBIX CUCTEM. AOCOJIFOTHBIE U OTHOCUTENIbHBIE OTPEIIHOCTH U3MEPEHU I
¢buznyeckux BenuurH. O1eHKa TpaHul] TOTPEITHOCTEH.

IIpoBeneHne KOCBEHHBIX W3MEPEHHM, HWCCIEAOBAHUN 3aBUCUMOCTEN
(bu3NYeCKuX BETWYHMH, MPOBEpKa MPEIIOKEHHBIX TUIOTE3 (BBIOOp U3 padoT,
OMMCAaHHBIX B TEMATHYECKUX paslieNax «YUYEHUUYECKHH SKCIEPHUMEHT,
nabopaTopHbIe PabOTHI, TPAKTUKYM).

Oo6o0maroee NOBTOPEHUE.

O06001IeHNe 1 cUCTeMAaTH3aIus COACPKaHus pa3IesioB Kypca « MexaHukay,
«MonexkynsipHast ~ ¢u3MKa W TEPMOJUWHAMUKAY,  «DIEKTPOJAMHAMHKAY,



«Konebanus u BOJHBI), «OCHOBBI CHEIHAIBHON TEOPUU OTHOCUTEIBHOCTHY,
«KBanToBas pusnkay, « I71€MEHTH aCTPOHOMHUU U aCTPOPUZUKI.

Ponp ¢u3ukum U acTpOHOMHUM B 3KOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIbHOW M ASTHUYECKOW cdepax NeATeNbHOCTH YelIOBEKa, POjb U MECTO
(GU3UKK U aCTPOHOMHHM B COBPEMEHHOM HAay4YHOW KapTHHE MUpPa, 3HAYCHUE
OMHUCaTeIbHON, CUCTEMATU3UPYIOLIEH, OOBSICHUTEILHOW W IPOTHOCTUYECKOU
byHkuMii pusnyeckoil Teopuu, poiib (HU3UUECKON Teopuu B (POpMUPOBAHUU
MPEACTABICHU O (U3MUECKONW KapTUHE MHUpa, MECTO (U3MYECKOW KapTUHBI
MHUpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX IMPEICTaBICHUI O
IpUPO/IE.

MesknpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yriyOon€HHoro ypoBHs B 11 kjacce
OCYILECTBIISIETCA C Y4YETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBS3E€U C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meosiwcnpeomemnovle nonamus, CE6A3AHHbLIE C U3YYEHUEM MeMOo008
HAYYHO20 NO3HAHUA: SBIICHWE, Hay4HbId (QakT, runoresa, ¢uznuecKas
BEJIMUMHA, 3aKOH, TEOpHUs, HAOIIOJACHUE, SKCHEPUMEHT, MOJIEIUPOBAHUE,
MOJieTb, U3MEpPEHHE, MOTPEUIHOCTH H3MEpPEHUH, U3MEpHUTENbHbIE NPUOOPHI,
rudposas mabopaTopus.

Mamemamuka: pelICeHUE CUCTEMbl YpaBHEHUW. TpUroOHOMETpUYECKHUE
byHKIMU: CHHYC, KOCHHYC, TaHT'eHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOKIAECTBO. BEKTOPHI M NX MPOEKIMU HA OCU KOOPAUHAT,
cioxeHue BeKTOpoB. [Ipow3BogHbie »37eMeHTapHBIX (QyHKIUH. [IpuzHaku
0J100Ms TPEYTOJIbHUKOB, OTIPEIeTICHUE IJIOMIAIU MITOCKUX (Uryp u 00bEma Tel.

Buonocusn: >nexrpuyeckue sIBICHUS B JKUBOW MPUPOJE, KoJieOaTelbHbIE
IBWKECHUS B JKUBOW HPUPOAE, IKOJOTMUYECKHE PHUCKH NIPU IPOU3BOJCTBE
DIEKTPOIHEPTUH, JJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpEensbl,
YJIBTPa3BYKOBAasl JMArHOCTMKa B MEIULMHE, ONTHUYECKUE SIBICHUS B KUBOMU
IpUPO/IE.

Xumusa: CTpOEHHE AaTOMOB M MOJEKYJ, KpHUCTAJUIMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHHUA KPUCTAUIMYECKOM  PEIIETKH,
CIIEKTpaJIbHbIN aHaAJINU3.

T'eocpaghusa: marHuTHble TONIOCA 3€MJIM, 3al€XKH MAarHUTHBIX DPYI,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, ceicmorpad.

Texnonozusa: TPUMEHEHHUE TIOCTOSHHBIX MArHHUTOB, 3JIEKTPOMATHHUTOB,
AIIEKTPOABHUTraTENb SIK0OH, reHepaTop MEPEeMEHHOT0 TOKa, MHAYKIIMOHHAS NeYb,
JIMHUM  DJIEKTpOIIepenayd, dJIEKTPOJABUIaTeNlb, pajap, pPaJUONPUEMHUK,
TeJEeBU30p, aHTeHHa, TenedoH, CBY-meub, ynpTpa3ByKoBas IHAarHOCTHKA B



TE€XHHMKE, MPOEKIUOHHBII anmnapaT, BOJOKOHHAs OINTHKA, COJHEYHas Oartapes,
CIIyTHUKOBBIE TPUEMHHUKH, AIEPHASI DHEPTETUKA U DKOJOTHYECKUE ACTIEKTHI €€
pa3BUTHA.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHS IIPOTPAMMBI 110
OU3UKE HA YPOBHE CPEIHEI'O OBLIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE Ppe3yabTaThl OCBOCHUA YydeOHOro mnpenmera «Dusnkan
JOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOyYaroluxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH MO3UIMEH JMYHOCTH,
CUCTEMOIN LEHHOCTHBIX OPHEHTAIMil, TO3UTUBHBIX BHYTPEHHUX YOEXKICHU,
COOTBETCTBYIOIIMX TPAJWLMOHHBIM ILIEHHOCTSIM POCCHUHCKOro OOIecTBa,
paclIMpeHue >KU3HEHHOIO OIbITA W ONbITAa JESITEIbHOCTH B IpOLECcCce
pealn3ali OCHOBHBIX HAIPABJICHUN BOCIMUTATEIBHOU NESATEIbHOCTH, B TOM
YUCJIe B YACTHU:
rPakAaHCKOI0 BOCIIMTAHUSA:

e CcQOpPMHUPOBAHHOCTh TPAXKJIAHCKOM MO3ULUU OO0ydYaromerocss Kak

AKTUBHOT'O M OTBETCTBEHHOI'O YJI€Ha POCCUICKOIo 00IeCTBAa;

e MPUHATHE TPATULUUOHHBIX OOLICYEIIOBEYECKUX T'YMAaHMCTHUECKUX U
JNEMOKPATHYECKUX LIEHHOCTEN;

* TOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTH B  HHTEpecax
TPaXJAHCKOTO  O00IecTBa, YyYacTBOBaTh B  CaMOYMpPAaBICHUU B
o0pa3oBaTeabHON OpraHu3aluu;

* YyMEHME B3aUMOJECHUCTBOBATH C COLUMAJIBHBIMA WHCTUTYTAMU B
COOTBETCTBHUH C WX PYHKIMSIMH U Ha3HAYCHHUEM;

* TOTOBHOCTb K T'YMaHUTAapHOM U BOJIOHTEPCKOM ACATEIBHOCTH.

NAaTPUOTUYECKOI0 BOCIIMTAHMSA:

e Cc(OPMHUPOBAHHOCTH  POCCHUHCKOW  TPaKJAaHCKOWM  UJCHTUYHOCTH,
MIaTpUOTU3MA;

* IIEHHOCTHOE OTHOLIECHHUE K FOCYJapCTBEHHBIM CUMBOJIAM, JOCTUKEHUAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e chOpPMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

* CIHOCOOHOCTh OILICHMBaTh CUTYyallMl0 M MPUHUMATh OCO3HAHHbBIE
peLIEHHs, OPUEHTUPYSACh HA MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YMCJIE B JEATEIBHOCTU YUYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJa B TOCTPOECHUE YCTOMYMBOTO OYIyILIETO.

3CTETUYECKOI0 BOCIIMTAHUSA:



e OCTETHMYECKOE OTHOLIEHHWE K MHpY, BKJIIOYash 3CTETUKY HAy4YHOIO
TBOPUYECTBA, MPUCYILIETO (PUINYECKON HAYKE.
TPYA0OBOI0 BOCIIUTAHMS:

e UHTEpEC K pasnmuyHbiM chepaM mpodecCHOHATBHOU NESITEIbHOCTH, B
TOM YHUCJE CBSI3aHHBIM C (PU3UKOW U TEXHUKOW, YMEHHE COBEpIIAThH
OCO3HaHHBIA BbIOOp Oyaymed mnpodeccud U peaTu30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

e TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHIO M CaMOOOPA30BAaHHIO B
o0nacTu GU3HKU HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOTHYECKOT0 BOCITUTAHMS

e chOpPMHPOBAHHOCTH HKOJIOTUYECKOM KYJbTYPBI, OCO3HAHHE
100aJILHOTO XapakTepa SKOJIOTMYECKUX MPodIieM;

e IUIAHUPOBAHUE M OCYUIECTBIICHUE ACHUCTBUU B OKPYXKAIOUIEW CpeAe Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTUS YEJIOBEUECTBA;

* PpacUIMpEHHUE OMbITA IEATETLHOCTH IKOJIOTMUYECKON HAIPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM N0 (PU3HUKeE.

HEHHOCTH HAYYHOT0 O3HAHMS:

e chOpMHPOBAHHOCTH MHUPOBO33PEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3NUECKON HAYKHU;

* OCO3HAHME IIEHHOCTH HAYYHOW N1eATEeIbHOCTH, TOTOBHOCTh B IpOLIECCe
3yueHus: QU3UKH OCYUIECTBIATH MPOEKTHYIO U HUCCIEI0BATEIBCKYIO
NEeATEeNIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTesbHbIe YHUBEPCAIbHbBIE YUeOHbIE 1elicTBUSA
ba3oBble Jornyeckune 1eicTBus:
e CaMOCTOATETHHO (OPMYIUPOBATh M aAKTyaJIM3UPOBATh MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OMNpENENSITh IeNU NeATeTLHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPHUH HX
JOCTUXKEHUS,
e BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B paccMaTPHBAEMBIX
(U3HUECKUX SIBIICHUSX;
e pa3pabaTbiBaTh TIUIAaH pEIIEHUsS TMPOOJIeMbl ¢ Y4ETOM aHaIu3a
UMEIOIIMXCSl MAaTEPUAIIBHBIX U HEMAaTepUaIbHBIX PECYPCOB;
e BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBUE
PE3yNbTATOB MEJISAM, OIICHUBATh PUCKHU MOCIIEICTBHIA IEATSILHOCTH;



KOOPAMHHUPOBATb W BBIIOJHATE pabOTy B YCIOBHUSX pPEAJIbHOIO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;
pa3BUBATh KPEATUBHOE MBILLIIEHUE IPU PELLIEHNUH )KU3HEHHBIX ITPOOIIEM.

Ba3oBnle ucciiegoBarejbLCcKue JeHCTBUA:

BJIAQJIETh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBBHIMU TMOHATHSAMH U
MeTOIaMK (PU3NYECKON HAYKH;

BJIQJCTh HABBIKAMH  Y4eOHO-MCCIEAOBATEILCKOM W TPOSKTHOU
NESTENHPHOCTH B 00JaCTH (DU3HMKH, CIIOCOOHOCTBHIO M TOTOBHOCTHIO K
CaMOCTOATENILHOMY TIOMCKY METOJIOB pelIeHUs: 3aiad (PU3NYECKOro
COJIepKaHusl, MPUMEHEHHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BJIQJICTh BUJAAMH JIEATCILHOCTH TIO TOJYYCHUIO HOBOTO 3HAHHUS, €ro
WHTEPIpPETANHA, TPEOOPa30BAHUI0O W MPUMEHECHHIO B Pa3IUIHBIX
y4eOHBIX CUTYaIMsIX, B TOM YHCJIE MPU CO3/IaHUU YUEOHBIX MPOCKTOB B
00nacTu GU3HKHY;

BBISIBJISITh TTPUYMHHO-CJICICTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 3a/1a4y,
BBIBUTATh THIOTE3Y €€ peIIeHUs, HaXOAWTh AapTryMEHTBI IS
JI0KA3aTeNbCTBA CBOUX YTBEPIKIACHUH, 3a71aBaTh MapaMeTPhl U KPUTEPHUH
pEIICHMUS;

aHAJIM3WPOBATh IOJYYCHHBIE B XOJI€ PEIICHHs 3aJa4dl PEe3yJIbTaThl,
KPUTHUYCCKHU OIEHUBATh UX JIOCTOBEPHOCTD, IIPOTHO3UPOBATH H3MECHEHHUE
B HOBBIX yCJIOBUSIX;

CTaBUTh U (hopmMyIHupoBaTh COOCTBEHHBIC 33/1a4yd B 0Opa30BATEIHHOU
JESITEHLHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIIEHUBAThH PUOOPETEHHBIH OIIBIT;
yMETh TIEPEHOCUTh 3HAHHWS TO (HU3UKE B MPAKTHUECKYIO O0JIaCTh
KU3HEICATCITLHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTeH;
BBIIBUTaTh HOBBIE HJIEHU, NpeajiaraTb OPUTHHAIBHBIC TOJIXOJbl U
peIIeHNS;

CTaBUTh TPOOJIEMBI W 3a7adyd, JOINYCKAIOIIHE albTCPHATUBHBIC
perieHus.

Pabora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMH TOIy4YeHUS] UHPOopMaluu GU3HUUECKOTO COACPIKAHUS
U3 HUCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH MOUCK,
aHalIM3, CUCTEMATU3alUI0 U UHTEPIPETALIMI0 UH(OPMAIIUU Pa3IMYHbIX
BUJIOB U (hOPM MpeACTaBICHUS;

OLIEHMBATh JOCTOBEPHOCTb UH(OpMALINH;



UCIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHHMKAI[MOHHBIX
TEXHOJOTUA B PEUICHUHM KOTHUTUBHBIX, KOMMYHUKATHBHBIX H
OpraHU3allMOHHBIX 3a/ad C COOJIOJEHWEM TPEeOOBAHU SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TMTHUEHBI, pecypcocOepekeHus, MpaBOBbIX U
ATUYECKUX HOPM, HOpM HH(OPMALIMOHHON OE€30M1aCHOCTH;

CO37aBaTh TEKCThl (DU3UUECKOTO COAECPKAHUS B PA3IMYHBIX (popmaTax ¢
y4€TOM Ha3HayeHusT MHPOPMALMM U LEJEBOM ayJUTOpUHU, BBIOMpas
ONTUMAJIBbHYIO (POPMY IIPEICTABICHUS U BU3YyATH3AIIH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe 1eHCTBUS:

OCYIIECTBIIATh OOILIEHHME Ha YpoKax (U3MKM MU BO BHEYPOUHOU
NeSITENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyalUd W CMAr4aTh
KOH(IIUKTHI;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOUYKY 3PEHMS C UCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

MOHMMAaTh M  UCIOJIb30BaTh  IMPEUMYIIECTBA  KOMAaHIHOW W
WHIUBUYyaJIbHON PabOTHI;

BbIOMpATh TEMAaTUKY U METOJIbl COBMECTHBIX JIEUCTBUMN C YUETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEHN Ka)KJOr0 YJI€Ha KOJUICKTHUBA;

OpUHUMATh LEJId COBMECTHOM JesATENbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTH)KEHMIO: COCTaBISATh IUIAH
NEUCTBUM, pPACOpeAcisiTb POJA C YYETOM MHEHUH YYaCTHHKOB,
00CyX/1aTh pe3yiabTaThl COBMECTHOM paOOThI;

OLICHMBATh KaYECTBO CBOETO BKJIAAA M KaXKJOI0 yYaCTHHMKAa KOMAaH[bI B
001t pe3ysbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBbIE NPOEKTHI, OLIEHUBATh HMJIEU C TMO3ULIUU HOBHU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh MTO3UTUBHOE CTPATETMUECKOE ITOBEJIECHUE B Pa3JIMYHBIX
CUTyalusiX, MpOSIBISATH TBOPYECTBO U  BOOOpakeHHE, OBITh
MHULAATUBHBIM.

PeryasiTuBHble yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh TO3HABATEIBHYIO JESATEIBHOCTh B
o0nacTu (U3WKA W aCTPOHOMHH, BBISBIIATH MPOOJIEMBI, CTaBUTh W
dbopmyIupoBaTh COOCTBEHHBIE 3a/1aUK;

CaMOCTOATENILHO  COCTaBJSATh  IUTAH  PEIICHHUS  PacdY€THBIX U
KaueCTBEHHBIX 3aJlay, IJIaH BBITIOJIHEHHS TPAKTUYECKOW paboThl ¢



y4€TOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH H
IIPEAIIOYTECHUN;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciidpsATh paMKd y4yeOHOro IpeaMeTra Ha OCHOBE JIMYHBIX
MPEANOYTEHUH;

JieNaTh OCO3HAHHBIM BBIOOp, apryMeHTHUpPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILLCHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO W MPOSIBICHHUIO APYIUIIMU B 00JIacTU
(U3KKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MO]_[I/IOHaJ'll>HbII7[ HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHUTYyalMsiM, BHOCUTb KOPPEKTHBBI B
JESITEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIQJIETh HaBbIKAMHU IIO3HABaTEIbHOW pedieKcuM Kak OCO3HaHMS
COBEPIIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB
1 OCHOBAHUIM;

UCITOIb30BaTh NPUEMBI pedIeKCHH IS OICHKH CHUTYyalluHd, BBIOOpA
BEPHOTO PEIICHHUS;

YMETh OIIEHUBATh PUCKU W CBOEBPEMEHHO MPUHUMATh PELICHUS MO UX
CHIKCHHUIO;

MIPUHUMATh MOTHBBI U apPTyMEHTHI JAPYTUX MPHU aHAIU3E PE3YyJIbTATOB
JIESATEIIbHOCTH;

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJAOCTATKU U IOCTOMHCTBA,
PUHUMATh MOTHBBI U apryMEHTHI JPYTUMX MPU aHAJIU3E PE3YyJIbTATOB
JIEATEIILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

B mporiiecce nqocTrkeHUs TMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI 110
dbuzuke I YpPOBHSA CpeAHEro oOmiero oOpa3oBaHUS y OOYYarOIIMXCS
COBEPIICHCTBYETCS  OMOITMOHAIBHBIA  WHTEIUICKT,  MpEeANoJiararoniui
c(hOpPMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOIIETO  CIOCOOHOCTh  INOHMMATh  CBOE
SMOLIMOHAJIIBHOE  COCTOSIHME,  BHJETh  HAIpPaBJICHUS  Pa3BUTHUSA
COOCTBEHHOW AMOIMOHAIILHOM c(ephl, OBITh YBEPEHHBIM B ce0€;
CaMOpETYJIMPOBAaHMsI,  BKJIIOYAIOLIETO  CAMOKOHTPOJb,  yYMEHHE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEACHHUE, CIIOCOOHOCTH
aJanTHUPOBaTbCd K SMOLMOHAIBHBIM H3MEHEHUSM W MPOSBIATH
IrMOKOCTh, OBITh OTKPBITBIM HOBOMY;



e BHYTPCHHEW MOTHBAIIMH, BKJIIOYAIOIICH CTPEMIICHHE K IOCTHKCHHIO
eI W YCIeXy, ONTHUMHU3M, WHUIIMATUBHOCTb, YMEHHUE JICHCTBOBATH,
HCXOJIS U3 CBOMX BO3MOYKHOCTEH;

e OMNATHH, BKIIOYAIONICH CIIOCOOHOCTh TOHWMATh SMOIMOHAIBHOE
COCTOSIHHE IPYTHX, YYUTHIBaTh €ro TMPH OCYIISCTBICHUH OOIICHHS,
CIIOCOOHOCTh K COUYBCTBHIO M COTIEPSIKUBAHUIO;

e CONMAJIBHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh BBICTPaUBAaTh
OTHOIIEHUSI C IPYTUMU JIIOJAbMH, 3a00TUTHCS, TPOSBIATH WHTEPEC U
paspemaTh KOHQIUKTHI.

ITPEAMETHBIE PE3VYJIbTATHI

K xoniy obydenust B 10 knacce npenMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

e TOHMMAaThb POJb (QU3UKK B DKOHOMHYECKOW, TEXHOJOIMYECKOM,
AKOJIOTMYECKOM, COLUMAIbHOM M ATUYECKOM cdepax aesATeIbHOCTH
YeJI0BeKa, POJib M MECTO (PU3MKH B COBPEMEHHOW HAyYHOW KapTHHE
MHpa, 3HA4YCHUE OIMCATEIIbHOM, CUCTEMATU3UPYIOLIEH,
O0OBSICHUTEILHON M MPOTHOCTHYECKOW (PYHKIIUMA (Puznueckoit Teopuu —
MEXaHUKH, MOJEKYISIPHOW (U3MKM U TEPMOAMHAMHUKH, PpOJIb
¢usnyeckoit Teopun B HOPMHUPOBAHUH MPECTABICHUN O (PU3HUECKOMN
KapTUHE MUPA;

e pa3nMuaTh YCIOBUS NPUMEHUMOCTH Mofeled (U3MYEeCKUuX Tel U
IPOLIECCOB (SIBJICHUI): MHEpLMANIbHAsg CUCTeMa OTcu€ra, aOCOJIOTHO
TBEPAOE TEJO, MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JABUXEHHE,
CBOOOHOE TajieHue, aOCOMIOTHO ympyras nedopmarus, aOCONIOTHO
ynpyroe ¥ aOCOJIIOTHO HEYINPYroe CTOJIKHOBEHHS, MOJEIN Tas3a,
KUAKOCTH U TBEPAOTrO (KPUCTAIMYECKOTO) Teja, HICANbHBIA Tas,
TOYEYHBIN 3apsi, OAHOPOIHOE AIEKTPUUECKOE TOJIE;

e pasnuuaTh yciaoBUs (TpaHUIBI, 00JaCTH) MPUMEHUMOCTH (PU3HUYECKUX
3aKOHOB, TOHUMATh BCEOOINN XapakTep GyHIaMEHTAIBHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e aQHANIM3UPOBATh M OOBICHATH MEXAHWYECKHUE IMPOILIECChl U SIBIICHUS,
UCIIOJIb3ysl ~ OCHOBHBIE  TIOJIO)KEHUSI UM 3aKOHBl  MEXaHUKH
(OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHKEHHUS, (POPMYJIbl KMHEMATHKU
PaBHOYCKOPEHHOTO JIBUXKEHUS, TpeoOpa3oBanus ['anunes 111 CKOPOCTH
U TIepeMelleHHs, 3aKkoHbl HBIOTOHA, NPUHIMI OTHOCUTEIBHOCTH



lNanunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCa
U MEXaHWYECKOM OHHEPruH, CBsI3b PabOTHl CWIBI C HW3MEHEHHEM
MEXaHUYECKON SHEpPruu, yCJIOBUS PABHOBECHS TBEPAOro Teia), MpHU
3TOM MCIIOJb30BaTh MATEMATUYECKOE BBIPAXKCHUE 3aKOHOB, YKa3bIBATh
yCIIOBUS TMPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB: MpeoOpa3oBaHMIA
lManunes, BTOporo m TpeTbero 3akoHOB HbIOTOHA, 3aKOHOB COXpPaHEHUSA
MMITYJIbCA U MEXAHUYECKOW SHEPTHUH, 3aKOHA BCEMUPHOTO TITOTCHUS;
aHANMM3UPOBaTh H OOBSACHATH TEIJIOBBIE TIPOLIECCHI W SIBIICHUSA,
UCIIONIb3ysl OCHOBHBbIE mOJIO)KeHUI MKT wu 3akOoHBI MOJIEKYJISIpHOU
GU3MKKM U TEPMOJMHAMUKH (CBS3b JNIaBIICHUS HICAIBHOIO Ta3a co
CpedHEeW  KHHETUYECKOM DHEprue  TEIIOBOI'O  JIBHKEHUA U
KOHIEHTPAIIME €ro MOJIEKYJ, CBSI3b TEMIEPATyphl BEIIECTBA CO
CpedHEW KWHETUYECKOW SHEPrueil TEIUIOBOIO IBHMXKEHHUSI €r0 YaCTHII,
CBSI3b JIABJICHMS WICAIIBHOIO Ta3a C KOHUEHTpAUMeW MOJIEKYJ U €ro
TeMneparypoi, ypaBHeHne MenaeneeBa—KiianelipoHna, nepBblii 3aKOH
TEPMOJAUHAMUKH, 3aKOH COXPAHEHHUS PHEPIUU B TEIUIOBBIX MPOIeccax),
IIPA HSTOM UCIOJb30BATh MATEMAaTHUYECKOE BBIPAXKECHUE 3AaKOHOB,
yKa3bIBaTh YCIIOBHS IIPUMEHUMOCTH YpPaBHEHUSA
MenpaeneeBa—Kianelipona;

aHAJM3UPOBATh M OOBACHATH DJICKTPUUECKUE SIBJICHUS, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHUSI ¥ 3aKOHBI AJIEKTPOAMHAMUKY (3aKOH COXPAHECHHUS
3JIEKTPUYECKOTO  3apsAna, 3akoH  KyjnoHa,  NOTEHIHAIBHOCTH
AJIEKTPOCTATUYECKOIO MOJsl, IPUHLMI CYNEPHO3ZUIUN IEKTPUUECKUX
MOJIEH, TIPU 3TOM YyKa3blBasi YCJIOBHS NMPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKA BAXKHBIC COOTHOLICHUS: 3aKOHBI OMa N1 y4acTka
LENHU U U1 3aMKHYTOW 3JEKTPUYECKON 1enu, 3akoH Jlxoyns—Jlenua,
npaBuia Kupxroda, 3akonsr @apajes Juist 3JeKTPOIIn3a);

ONMKCHIBATh (DU3UYECKHE TPOIECCHl U SIBICHUS, UCTOIb3Yys BEIUYHHBL:
IIEPEMELIEHHUE, CKOPOCTh, YCKOPEHUE, UMILYJIC TEJIa U CUCTEMBI TEll,
CUJIa, MOMEHT CUJIbI, IaBJIEHUE, TIOTCHIIMAIIbHASL SHEPrUs, KHHETUYECKas
SHEPrusi, MEXaHUYECKasi YHEPTHsl, padoTa CUJIbI, IIEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE, CUia TSHKECTH, CUJla YIIPYTOCTH, CHJIA TPEHUS, MOUIHOCTb,
SHEPrus B3aUMOJCUCTBHS Tela ¢ 3eMisiéd BONM3U €€ TOBEPXHOCTH,
SHEPrusi ymnpyrou naepopmaruyd MPYKUHBI, KOJWYECTBO TEIUIOTHI,
a0coJIIoTHas TeMreparypa Teja, paboTa B TepMOJUHAMUKE, BHY TPEHHSIS
SHEPTUS HICATHLHOTO OJHOATOMHOTO Ta3a, paboTa WacanbHOTO Tasa,
OTHOCHUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wmaeambHOro TemioBoro
JIBUTATENSA; DIEKTPUYECKOE I10JIe, HAIPSKEHHOCTh JAJIEKTPUYECKOTO



MOJIsI, HAPSKEHHOCTD MOJISI TOYEYHOT0 3apsia WK 3apsHKEHHOTO 11apa
B BaKyyM€ U B JIUPJICKTPUKE, MOTCHIIUAT 3JIEKTPOCTATUUECKOTO OIS,
pPa3HOCTh MOTEHIMANIOB, AJEKTPOABMKYIIAs CUJa, CHUJa TOKa,
HaIpsKEHUE, MOIIHOCTh TOKA, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTUBIICHUE y4YacTKa ILIENU C MOCIeI0BaTEIbHbIM U
napauieIbHbIM COEJUHEHHEM PE3UCTOPOB, DHEPIHUsl AJICKTPUUYECKOTO
OJIs1 KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  TPOTEKaHWS  (PU3UUECKHX  SBICHUU:
MEXaHUYECKOE JBUKEHHE, TEIUIOBOE [BWKEHUE 4YaCTHI] BEIIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBIKeHUE, MU Dy3us, HCTIapeHue,
KUIIEHUEe W  KOHJEHCAlMs, IUIaBJICHUE W KpUCTa/UIM3alus,
HaIpaBJICHHOCTh TeIUIonepeayu, AIEKTpHU3AIUs TE,
AKBUIIOTEHIIMAIBHOCTh MOBEPXHOCTH 3aPSAKEHHOTO MPOBOIHUKA;
IIPOBOJIMTH UCCJICIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKON BEITUUUHBI
OT JAPYroM ¢ HCHOJB30BAHUEM TMPAMBIX M3MEPEHUM, NPU HTOM
KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCUPOBATh PE3YyJbTAThl MOJYYEHHOUH
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUAC TpadukoB ¢ ydEToM
a0COMIOTHBIX  TOTPEITHOCTEN HW3MEpeHWH, JenaTh BBIBOJABI  TIO
pe3yJibTaTaM UCCIIEIOBaHuUS;

MPOBOJIUTh KOCBEHHBIE H3MEPEHUsS (PU3NUECKUX BEIUYUH, MPU HTOM
BBIOMPATh ONTUMAJILHBIN METOJT U3MEPEHHUSI, OIIECHUBATh a0COTIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;
OPOBOJWTH  OMNBITHI O MPOBEPKE MPEATIOKEHHONM  TUIIOTE3bI:
MJIAHUPOBATh AKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
aHaJM3UPOBaTh IMOJYUYCHHBIC PE3yJbTaThl U JI€JaTh BBIBOJ O CTaTyce
MPEITOKEHHON THIIOTE3BI;

coOmoaTh  mpaBwia  0O€30MAaCHOTO  TpyAa TpH  TIPOBEICHUU
UCCJIEIOBAHUM B paMKax Y4eOHOTO OJKCIEPUMEHTA, NpPaKTUKyMmMa |
y4eOHO-UCCIICIOBATEILCKOM M TPOEKTHOM  JIEATEIIBHOCTH  C
WCIIOJB30BaHUEM HW3MEPUTEIBHBIX YCTPOMCTB ©  J1a0OpaTOpHOTO
0o00opyoBaHus,

pemaTh pacy€THhIC 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOU
(br3uYeCKOl MOJIENIbIO: Ha OCHOBAHWM aHaJIM3a yCJIOBUS 00OCHOBBIBATH
BBIOOp (U3MYECKOM MOJIeNId, OTBeuaroleld TpeOoBaHMUSIM 3ajadH,
MNPUMEHITh  (OPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH U TIOCTYJIAThI
(Gu3HUEeCKNX TEOpHid MPH HUCIOJB30BAHUU MATEMATHYCCKUX METOJIOB
pelieHus 3ajad, MPOBOAUTH PACUYEThl HA OCHOBAHUM HMEIOLIUXCS



NAHHBIX, AHAJU3UPOBaTh pE3YyJbTaTbl M KOPPEKTHUPOBATH METOJIbI
pelIeHus ¢ Y4ETOM MOIYUYEHHBIX PE3yIbTaTOB;

peliaTh Ka4eCTBEHHbIE 3a/ayd, TpeOyroline MpUMEHEHUs 3HaHUHM U3
pasHBIX pa3leNnoB Kypca (PU3MKH, a TaKKe HMHTETpallud 3HAHUM U3
OPYTUX TPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJA: BBICTPAauUBaTh
JIOTUYECKYIO LIETIOYKY PACCYKICHHI C OMOPON HAa W3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHMUS;

HCIIOJI30BaTh TEOPETHYECKUE 3HAHMS JUIsI OOBSCHEHHS OCHOBHBIX
OPUHLUIIOB  pabdOThl  HU3MEPUTENBHBIX  MPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKHUX MPOLIECCOB;

OPUBOJUTH MPUMEPHI BKJIaJa POCCHUICKUX M 3apyOEkKHBIX YUEHBIX-
(pU3HKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOUIETO
MUpa, B pa3BUTHUE TEXHUKU U TEXHOJIOTUIL;

aHANMM3UpOBaTh M OILIGHMBATh  TIOCIEJACTBUA  OBITOBOM U
IPOU3BOJICTBEHHON  JEATEIBHOCTH  YEJIOBEKA,  CBSI3aHHOM  C
bU3UYECKUMU TIPOIIECCAMHU, C MO3UIUNA IKOJOTMYECKON 0€30MacHOCTH,
MPEACTABICHU O palMOHAIBHOM NPHUPOAOINOIb30BaHUH, a TaKXKe
pPa3yMHOM HCIIOJIb30BaHUH JIOCTHMOKEHUN HAyKW WM TEXHOJIOTHH JUIs
JaNbHEHIIEero pa3BUTHUS YEJIIOBEUECKOT0 00IIEeCTBa;

OPUMEHSTH Pa3IMYHbIE CIOCOOBI padOThI ¢ HHGOpMALIHEH PU3NIECKOTr0o
collepKaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHiA, TPH 3TOM UCIOJIb30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJIOTMM I IIOUCKa, NepepaboTKU M MpeabsBICHUS y4eOHOH u
HAy4HO-TIOMYJISIPHOM uHdopmaIm, CTPYKTYpPHUPOBaHUS U
UHTEpIpeTalny HHHOPMALIMH, TOJTYYEHHON U3 pa3INYHbIX UICTOYHUKOB,
KPUTUYECKH aHAJIU3UPOBATh MOIYy4aeMyl0 MH(OPMAIMIO U OLEHUBATH
€€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA HH(POPMAIINH;

NOPOSIBIATh ~ OpPraHU3alMOHHBIE W IIO3HABATEIbHBIE  YMEHHS
CaMOCTOATENILHOTO MPUOOpETEeHUsT HOBBIX 3HAaHUW B IpoLecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX paboT;
paboTaTh B IpyINIE C HCIOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy  TPYMIbI,  palMOHATIBHO  pacHpeneisiTh
JEeSTENbHOCTh B HECTAaHAAPTHBIX CHUTYalUsX, aJEKBaTHO OLIEHUBATH
BKJIaJl KOKJIOTO M3 YYAaCTHUKOB I'PYIIIbI B PEIICHUE PacCMAaTPUBAEMON
poOJIEMBI;

HpOSIBISATH MOTUBALIMIO K OyAyliei nmpodeccuoHanbHON AESITeNIbHOCTU
0 CTIEMAIBHOCTSAM (PU3UKO-TEXHUUECKOTO MPOUIIS.



K koumy obyuenus B 11 Knacce mipeIMeTHBIE pe3yJbTaThl Ha yriyOIEHHOM
YPOBHE JI0JKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUIUXCS YMEHHM:

HOHUMAaTh poOJb (U3UKK B SKOHOMMUYECKOH, TEXHOJOTHYECKOM,
COLIMAJIBbHOW M ITUYECKOW cdepax AESITEIbHOCTH YEJNOBEKa, poiib U
MeCTO (U3MKM B COBPEMEHHOW Hay4yHOW KapTUHE MHpA, pOJIb
ACTPOHOMMH B IIPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA M NAJbHEUIEM

Hay4YHO-TEXHUYECKOM pa3BUTHH, 3Ha4YECHUE OIMCATEIbHOM,
CHUCTEMATU3UPYIONIEH, O0BICHUTEIHPHON M IPOTHOCTUYECKOW (yHKITHI
(¢u3nuecko TEOpUM — DBJIEKTPOJAUHAMMKH, CHEIHAIbHOW TEOopUu

OTHOCUTEIBHOCTH, KBAHTOBOM (DH3UKH, pOJib (PU3HYECKOM TEOpUU B
dbopMHUpOBaHUY TIPEACTABICHUNM O (PU3MUECKOW KapTHHE MHUpa, MECTO
(u3nyecKoil KapTUHBI MUpPa B 00ILIEM sy COBPEMEHHBIX €CTECTBEHHO-
HAy4HBIX MPEACTABICHUIN O IPUPOJE;

paznuyaTh YCJIOBHUS TNPUMEHHMOCTH MoOJeNed (QU3NYECKHX Tel |
MPOLIECCOB (SIBJIEHUI): OJHOPOIHOE AJIEKTPUYECKOE U OJHOPOIHOE
MarHuTHOE IIOJIA, TapMOHHUYECKHE KoJieOaHMs, MaTeMaTHYeCKUH
MasiTHUK, UACAIBHBIA NPYXUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI,
UJcaIbHbIA KoJieOaTeNbHBIA KOHTYp, TOHKas JIMH3a, MOJENEW aToma,
aTOMHOTO 5/Ipa ¥ KBAaHTOBOM MOJIENH CBETA;

pa3inyaTh yCiaoBHs (IpaHUIbl, 00J1acTH) MPUMEHUMOCTU (PU3HUYECKUX
3aKOHOB, IOHUMATh BCEOOLUI XapakTep (PyHIaMEHTAIbHbIX 3aKOHOB U
OTrPaHU4YECHHOCTD HUCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHIATH ANEKTPOMArHUTHBIE TIPOLIECCHI U SBJICHUS,
WCIIONB3Yysl OCHOBHBIE IIOJIOKEHHS M 3aKOHBI JJIEKTPOJWHAMUKHU M
CHEUUAIbHOM  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsiaa, cuia Awmmepa, cuia JlopeHnma, 3akoH
AJEKTPOMAarHWTHOW  WMHAyKUUW, npaBuino Jlenma, cBasp OJIC
CaMOMHIYKIIMU B OJJIEMEHTE DJJIEKTPUYECKOM LENU CO CKOPOCTBIO
W3MEHEHHMS]  CWIbl TOKa, IOCTYJIaThl  CHEUUAIBHOW  TEOPUH
OTHOCUTEIBHOCTU DUHINITEITHA);

aHAJIM3UPOBaTh U OOBICHATH KBAHTOBBIE IIPOLIECCHI U SIBICHMS,
UCIIOJIb3YsI MTOJIOKEHUSI KBAaHTOBOM (PU3MKH (ypaBHEHHE DWHILITEHHA 115
dotoaddexra, mnepBbli W BTOpoM mocTynaTel bopa, mnpuHUUMI
COOTHOIICHHS HeomnpeneneHHocten ['eizendepra, 3aKOHBI COXpaHEHUS
3apsiI0BOT0 M MAaCCOBOI'0 YMCEN Y DHEPI'UU B SACPHBIX PEAKIUAX, 3aKOH
paZoaKTUBHOTO pacmaja);



ONMKCHIBATH (PU3UYECKHE MPOLECCHl U SBICHUS, UCMIOIb3Yysl BEIUUYHHBIL:
HaIMPSKEHHOCTh AIEKTPUIECKOTO TIOJISA, MOTCHITHAIT
AIEKTPOCTATUYECKOTO TIOJIA, pPa3HOCTh MOTCHITUAJIOB,
ANEKTPOJBIKYIIAST CHUJIA, WHIAYKIMS MAarHUTHOTO TIOJI, MarHUTHBIN
NOTOK, cwia Awmnepa, HWHAYKTUBHOCTb, OJJIEKTPOABUXKYIAs CHIIA
CAaMOMHAYKIIMHM, DHEPTrUs MArHUTHOTO TIOJISI TPOBOJHHUKA C TOKOM,
PESITUBUCTCKUN UMITYJIBC, TIOJTHAST YHEPTHUS, YHEPTUS ITOKOSI CBOOOTHOM
YaCTHIII, YHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YHICIIO W 3apsija sJpa,
SHEPTHUA CBSI3U SPa;

OOBSACHATH  OCOOCHHOCTM  NPOTEKAHUS  (PU3UYECKUX  SIBJICHUM:
AIEKTPOMArHUTHAS WHIYKITHUS, CaMOWH/TYKIIHS, pEe30HaHC,
uHTEephEpEeHITUS BOITH, AUQPPAKIUSA, TUCIEPCHS, TOJHOE BHYTPECHHEE
otpaxenue, (orodnekrpuyeckuii 3pdext (dbotorddexr), anpba- u
Oeta-pacniajipl siiep, raMma-u3iaydeHue sanaep, Gu3nuecKue MPUHIIUIIBI
CHEKTPAIBHOTO aHaJIh3a U paboThI JIa3epa;

OTIpENIeNATh HANPaBICHUE WHAYKIIMA MAarHUTHOTO TOJIS TIPOBOJHHUKA C
TOKOM, CuJIbl AMmnepa u cuiibl Jlopenna;

CTPOUTh M300paKE€HHE, CO3AaBaEMO€ IUIOCKAM 3€pKalioM, TOHKOU
JIMH30M, U paCCUYUTHIBAThH €r0 XapaKTePUCTUKH;

IPUMEHSTH OCHOBOTIOJIAralONIue aCTPOHOMHYECKHE TTOHATHUS, TCOPUH U
3aKOHBI JJII aHaIM3a W OOBSICHEHUS (PU3NYECKHX MPOIIECCOB,
MIPOUCXOJISIINX B 3BE3/IaX, B 3BE3THBIX CUCTEMAX, B MEKTATAKTHIECCKOM
cpene; ABMYKEHUsI HEOSCHBIX TeJl, DBOTIOLNH 3BE3]] U BeelleHHOMM;
IIPOBOJUTH MCCJIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BETUYHH C
UCIIOJIb30BAaHUEM TIPSAMBIX HM3MEPEHHWH, TpPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBATh pPE3yNbTaThl IMOJYYEHHONH 3aBUCHMOCTH
¢u3nueckuX BEIMYMH B BHUAC TPaPUKOB C y4E€TOM aOCONFOTHBIX
MOTPEIIHOCTE  WM3MEPEHMM, JieJaTh BBIBOJABI IO  pe3yJibTaTaM
UCCJIeI0BAaHMUS;

MPOBOJINTh KOCBEHHBIC W3MEPCHHSI (PU3NUECKHX BEIUYHH, MPU ITOM
BBIOMPATH ONITUMAJIBHBINA METOJ] U3MEPCHHUSI, OIICHIBATh a0COIFOTHBIC U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPECHHI;
OPOBOJUTH  ONBITHI O  MPOBEPKE  MPEUIOKEHHOW  THIOTE3bI:
TUTAHUPOBATh YKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTAIBLHYIO YCTAHOBKY,
aHAM3UPOBATh TOJYYCHHBIC PE3yJIbTaThl M JIeJIaTh BBIBOJ O CTaTyce
NPEAJI0KEHHOM THUITOTE3BI;

OIMMKCHIBATH METO/IBI MOTYUYEHHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;



coOmoaTh  mpaBuja  O€30MacHOro  TpyjAa NpU  NPOBEJECHUU
UCCJEIOBAHUM B paMKax Y4YEOHOro HKCIIEpUMEHTAa, MNPAKTUKyMa H
y4eOHO-UCCIIEIOBATEIbCKOM M INPOEKTHOM  JIEATEIBHOCTH  C
WCIIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1abOpaTOPHOTO
000opy10BaHUA,

pemars pacu€THhIC 3aJa4d C SBHO 33aJaHHOM W HESBHO 3aJIaHHOU
(u3nuecKol MOJENbIO: HAa OCHOBAHMM aHAJM3a YCJIOBHUS BbIOMpAThH
¢usnyeckue MoJenH, OTBeYarolue TPeOOBaHUSIM 3a/Ja4yd, MPUMEHSITh
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTHU U TIOCTYJIaThl PUINUECKUX TEOPUH
OpU  HCMOJB30BAHUM MAaTEMAaTHUYECKHX METOJO0B pEIIeHHs 3ajad,
OpPOBOJUTH  pacu€Tbl HAa  OCHOBAHMM  HMEIOIIMXCS  JIAHHBIX,
aHAIM3UPOBAaTh PE3YJIbTaThl U KOPPEKTUPOBATH METO/AbI PEUIEHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHbIE 3a/lauM, TpeOyrollue MPUMEHEHUs 3HaHWM u3
pa3HbIX pa3fenoB Kypca (PU3MKH, a TaKXKe HHTErpalud 3HaHUN U3
IpPYruX TPEeIMETOB €CTECTBEHHO-HAyYHOTO IIMKJIA: BBICTPAWBATH
JIOTUYECKYIO LIETIOYKY PACCYXKACHHUI C OMOPOW Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA I OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB ~ pa0OThl  M3MEPUTENBHBIX  MPUOOPOB, TEXHUUYECKHX
YCTPOMCTB U TEXHOJOTHYECKHUX MTPOLIECCOB;

NPUBOIUTH MPUMEPHI BKJIAJa POCCUHUCKUX M 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHI;

aHANIM3UpOBaTh M OLIEHMBaTh  TOCJIEACTBUA  OBITOBOM U
MIPOU3BOACTBEHHON  JEATEIBHOCTH  4YEJIOBEKAa,  CBSI3aHHOM  C
(¢u3nYecKuMu MpoIeccaMu, ¢ MO3UIMNA IKOJIOrMYEcKoi 0e30MacHOCTH,
NPEACTAaBICHU O pAlMOHAIBHOM HPHUPOJONOJIB30BAHUM, A TaKXKe
Pa3yMHOM HCIOJb30BAaHUU JIOCTHKEHUN HAYKU M TEXHOJIOTUH IS
JabHEHIIIEero pa3BUTHUS YEJIIOBEYECKOr0 00IIEeCTBa;

MPUMEHSTH Pa3iINyuHbIe CIIOCOOBI paboTHI ¢ HHPOpPMAIUEH PU3NIECKOTO
COJIEp’KaHusl C MCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, IIPU ATOM HCIOJIB30BaTh COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTUU ISl TOUCKA, MEepepadOTKU U MNPEIbsBICHUS y4eOHOU U
Hay4HO-TIOMYJISIPHOM uH(popmarm, CTPYKTYPUPOBaHUS u
MHTEPIIpeTaluy HHPOPMAIIH, TTOTYYEHHON U3 Pa3INYHbIX HCTOYHUKOB,
KPUTHUECKU aHAJIM3UPOBATh MOJIy4aeMyl0 MH(QOpPMAIMI0 U OLIEHHWBATH



e€ I0OCTOBEPHOCTh KaK Ha OCHOBE UMEIOLINXCS 3HAHUMN, TaK U HA OCHOBE
aHaM3a UCTOYHMKA UH(POPMALINH;

NpOSIBJISITh ~ OPraHM3alMOHHBIE W IIO3HABATEJbHBIE  YMEHHUS
CaMOCTOSITENIFHOTO ~ NPUOOpPETeHHs] HOBBIX 3HAHMM B  Ipoliecce
BBINOJIHEHUS IPOEKTHBIX U yUE€OHO-UCCIIE0BATENBCKUX padoT;
paboTaTh B IpyIIe C UCHOJHEHUEM PA3IMYHBIX COLMAJIBHBIX POJEH,
IUIAaHUPOBATh ~ pabOTy  TpyHmbl, pPalMOHAIBHO  pacCHpeAeiiTh
NESATENbHOCTh B HECTAaHAAPTHBIX CHUTYalHsX, aJEKBaTHO OLIEHUBATH
BKJIaJl KOKJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PacCMATPUBAEMON
poOJIeMBI;

NPOSBIIATh MOTHUBAIMIO K OyAyied mpoecCHOHANbHON AeSTENbHOCTU
M0 CIEUUATIBHOCTSIM (PU3UKO-TEXHUUECKOTO PO UIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

[{eneBble OPUEHTUPHI PE3YJIHLTATOB BOCIIUTAHMS.

TpebGoBanus K TMYHOCTHBIM pe3ysbTatam ocBoeHus ooyuatomumucs OOIT COO ycranosnenst @I'OC COO.

[leneBbie OPUEHTHUPHI ONPEACIICHB B COOTBETCTBUM C MHBAPUAHTHBIM COJCP>KaHUEM BOCIUTAHUS 00yJaronuxcs
HAa OCHOBE POCCHHCKHX 0a30BbIX (TPaXTaHCKUX, KOHCTUTYIIMOHAIBHBIX) IIEHHOCTEH, OOECIEYHBAIOT €IMHCTBO
BOCIIMTAaHUS1, BOCIIUTATEIILHOTO TPOCTPAHCTRBA.

[{eneBbie OpUEHTUPHI PE3yJILTATOB BOCIIUTAHUS HA YPOBHE CPEAHETO 0011Iero 00pa3oBaHuUs.

I'pa:xknanckoe BocnuTanme:

OCO3HAHHO BBIPAXKAIOMIMN CBOK POCCUUCKYIO TPAXKIAHCKYIO MPUHAJICKHOCTh (MACHTUYHOCTH) B

MOJIMKYJITYPHOM, MHOTOHAIIMOHAJIBHOM U MHOTOKOH(ECCHOHATLHOM POCCUHUCKOM OOIIECTBE, B MUPOBOM COOOIIIECTRE;

" CO3HamUMW CBOE €JAMHCTBO C HapojaoM Poccuu Kak MCTOYHMKOM BJIACTH U CYOBEKTOM ThICAUYETIETHEU
POCCUHCKOW TOCYHAPCTBEHHOCTH, ¢ POCCHMCKMM TOCYyJapCTBOM, OTBETCTBEHHOCTh 34 €r0 Pa3BUTHUE B HACTOSIIEM U
OyIyllieM Ha OCHOBE MCTOPUYECKOIO MPOCBEIICHHS, CPOPMUPOBAHHOTO POCCUNUCKOTO0 HAIIMOHAIBLHOTO UCTOPUUYECKOTO
CO3HAaHMS;

MPOSIBJISIFONINI TOTOBHOCTH K 3amure PouHBI, CIOCOOHBIM apryMEHTHUPOBAHHO OTCTaWBAaTh CYBEPEHHUTET U
JIOCTOMHCTBO Haponaa Poccum u Poccuiickoro rocyiapcta, COXpaHsATh U 3alUIIATh UCTOPUYECKYIO TIPABLY;

" OpHEHTUPOBAHHBIM Ha aKTUBHOE I'PAXKJAHCKOE y4acTHUE HAa OCHOBE YBaKEHHUS 3aKOHA W MPABOIOPSIKA, IPaB U
CBO0OO/I COTpaXk/laH;

" OCO3HAHHO M JICSITEIIbHO BBIPAKAIONTUN HETIPUATHE JTF000H TUCKPUMUHAIIMH TI0 COIMAILHBIM, HAITMOHATBHBIM,
PacoOBBIM, PEIIMTUO3HBIM TPU3HAKAM, MPOSBICHUN HSKCTPEMHU3MA, TEPPOpU3MA, KOPPYIILHUH, AHTUTOCYIAPCTBEHHOM
NESATEeNbHOCTH;

" 00JyalaromIuil OMBITOM TPAXKIAHCKON COIMAIBHO 3HAYMMOM JEATENbHOCTU (B YUYCHUYECKOM CaMOYIIPaBIICHHH,
BOJIOHTEPCKOM JIBKEHUU, IKOJIOTUUECKUX, BOCHHO- MATPUOTUUECKUX U APYrUe 0ObEIUHEHUSX, aKIUIX, POrpaMMax).

IlaTpuoTnyeckoe BOCIUTAHME:
BBIPAXKAIOIIUN CBOIO HAIMOHAIBHYIO, THUYECKYIO MPUHAIICIKHOCTh, TPUBEPKEHHOCTh K POJHON KYJIBTYpE,
T000Bb K CBOEMY Hapoy;



CO3HAKOIIMM IPUYACTHOCTh K MHOTOHAlMOHAJIbHOMY Hapoay Poccuiickorn ®denepanun, poCCUUCKOMY
OteuecTBY, pOCCUHCKYIO KYJIbTYPHYIO UIEHTUYHOCTb;
" NPOABIAIOUIMN AEATEIIBHOE [IEHHOCTHOE OTHOLICHUE K UCTOPUYECKOMY U KYJIBTYPHOMY HACJIEOUIO CBOErO U
Apyrux HapoaoB Poccuu, TpaauuusmM, rpa3gHuKaM, NaMaTHUKaM HapOJI0B, POKUBAIOIIMX B pOAHOM cTpaHe — Poccuu;
" MpOSIBISIOMINN yBa)K€HHE K COOTEUYECTBEHHUKAM, IPOKHUBAIOIINM 3a pyOexoM, MOJACpKUBAIOLINI UX MpaBa,
3alIUTy UX UHTEPECOB B COXPAHEHNH POCCUNCKOMN KYJIBTYPHOU UAEHTUYHOCTH.
JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

" IPOSIBISIOIIMN INPUBEPKEHHOCTh TPAAULMOHHBIM JyXOBHO-HPABCTBEHHBIM IIEHHOCTSAM, KYJbTypE HapOJOB
Poccuu ¢ yueToMm MUpOBO33pEHUECKOT0, HALIMOHAIBHOT0, KOHPECCUOHAIBHOIO CAMOOIPEIETICHUS;

JNEUCTBYIOLIUI U OLICHUBAIOIIUI CBOE TOBEICHUE U ITOCTYIIKH, TOBEJCHNUE U ITOCTYIIKH APYTUX JTHOJAEH C TO3ULINI
TPAJULIMOHHBIX POCCUWCKUX AYXOBHO- HPABCTBEHHBIX LIEHHOCTEM M HOPM C OCO3HAHMEM IIOCIEACTBUN IOCTYIKOB,
JEATENIbHO BBIPAYKAIOIINN HENPUATHE AHTUTYMAHHBIX U ACOLUAJIBHBIX TOCTYNKOB, MOBEACHUS, TPOTUBOPEYAILNX ITUM
LEHHOCTSIM;

" NOpOSBISAIOMIMKA YBa)XKEHHE K KU3HU U JOCTOMHCTBY KaXJI0T0 YeJIOBEKa, CBOOOIE MUPOBO33PEHUYECKOT0 BHIOOpA
Y CaMOOIIPEJIEIICHUS, K IPEACTABUTENSAM PA3JIMYHBIX ITHUUECKUX IPYIIIL, PEJIUTUH Hapo1oB Poccuu, X HallMOHAIbHOMY
JIOCTOMHCTBY U PEIIUTHO3HBIM YyBCTBAM C YYETOM COOJIIO/ICHUS] KOHCTUTYIIMOHHBIX TIPaB U CBOOOJ] BCEX IPak/iaH;

" IIOHMMAIOUIUH U JEATENIBHO BBIPAKAIOIINN EHHOCTh MEKHALIMOHAIBHOT0, MEKPEIIMTHO3HOIO COTJIACHS JIIOJIEH,
HapoaoB B Poccum, cnocoOHBIM BecTH OUANOr € JIOAbMH Pa3HbIX HALMOHAJIBHOCTEH, OTHOIIEHMS K PEIUTUU U
PENUTHO3HON TPUHAICKHOCTH, HAXOAUTH OOIIUE e U COTPYAHUYATH ISl UX JOCTUKECHHUS,

" OpPUCHTUPOBAaHHBIM Ha CO3JaHHE YCTOMYMBOM CEMbH HA OCHOBE POCCHUUCKHUX TPAAULIMOHHBIX CEMEWHBIX
LEHHOCTEM, MOHUMAaHUs Opaka KaK COK3a MY>KUYMHBI U KEHIIMHBI ISl CO3JaHUSI CEMbH, POXKICHHS U BOCIIUTAHUS B
CEMBE JIETEW, HENPUATHUS HACWIIHS B CEMbE, YXO/1a OT POJUTEIBCKON OTBETCTBEHHOCTH;

" obnamaromuii chOpMUPOBAHHBIMU MPEJICTABIECHUSIMH O LIEHHOCTH U 3HAYEHHH B OTEYECTBEHHOHM U MUPOBOM
KYJbTYpPE SA3BIKOB U JINTEPATYPBl HAPOJIOB Poccuu, IEMOHCTPUPYIOLINI YCTOMYUBBIA HHTEPEC K UTEHHUIO KaK CPEICTBY
[I03HAHUS OTEYECTBEHHOW U MUPOBOU 1YXOBHOU KYJIBTYPBI.

JcTeTHYECKOe BOCIIUTAHUE:
BBIPKAIOIIUM ITOHUMAHUE LEHHOCTH OTEYECTBEHHOI'O U MHUPOBOIO HCKYCCTBA, POCCUKWCKOIO U MHUPOBOTO
XyJ0KECTBEHHOI'O HACIIEINS;



MPOSIBIISIONINN BOCIPUMMYHMBOCTh K Pa3HBIM BHUJAaM HCKYCCTBA, MOHMMAaHWE 3MOIIMOHAIIBHOTO BO3JICHCTBUS
MCKYCCTBA, €TI0 BIIMSIHUS HA IMOBEJACHUE JTI0JIeH, YMEIOIINN KPUTUUECKHU OIICHUBATh 3TO BIIMSHUE;

" TpOSBISAIONIMN MOHUMAaHUE XYJI0KECTBEHHON KYJIbTYpPhl KaK CPEJICTBA KOMMYHHUKAIIUM U CaMOBBIPAXEHUS B
COBPEMEHHOM OOIIECTBE, 3HAUCHUS HPABCTBEHHBIX HOPM, [ICHHOCTEH, TPAJUIIUN B HCKYCCTBE;

OPUEHTHUPOBAHHBIN Ha OCO3HAHHOE TBOPUECKOE CAMOBBIPAKECHHUE, pealu3alldi0 TBOPUYECKUX CIOCOOHOCTEH B
pPa3HBIX BHJAaX HCKYCCTBA C YYETOM POCCHMCKHX TPAIUIIMOHHBIX JYXOBHBIX M HPABCTBEHHBIX IIEHHOCTEH, Ha
ACTETUIECKOE 00YCTPOICTBO COOCTBEHHOTO OBITA.

du3nyeckoe BOCNUTaHUE, PopMUPOBaAHUE KYJIbTYPbI 310POBbs HAIMOIHOHAIBLHOTO 0J1ATONOJTYYMS:

" TIOHMMAFONINI ¥ BRIPAXKAIOIMINN B MPAKTHUECKOU JEATEIHHOCTH IIEHHOCTh XU3HHM, 3JI0POBBSI U O€30TaCHOCTH,
3HAYCHUE JTUMYHBIX YCUIUN B COXPAaHEHUHU U YKPETUICHUU CBOETO 3I0POBBS M 37IOPOBbS IPYTUX JIFOICH;

coOJIIOAAIONIMNA MpaBWiIa JUYHONW M OOIIECTBEHHONW 0€30MacHOCTH, B TOM 4YHCJIe 0€30MacHOIO IMOBEICHUS B
MH(}OPMATMOHHOW Cpee;

" BBIp@XKAIOIINUK HA MTPAKTHUKE YCTAHOBKY Ha 3JI0POBBIN 00pa3 KU3HU (3J0POBOEC IMUTAHKE, COOJTFOICHIE TUTUCHBI,
PEXKUM 3aHATHHN U OT/bIXA, PETYISIPHYIO (PU3NUECKYIO0 aKTUBHOCTH), CTPEMIICHUE K (PU3MYECKOMY COBEPIIICHCTBOBAHUIO,
COOJIFOAAIOIINNA U MPOTNIaraHIuPYONTU 0€30MMaCHBIM U 3JJ0pPOBBINA 00pa3 KU3HHU;

MPOSIBIISAIONINN CO3HATEIbHOE M OOOCHOBAHHOE HEMPUSTHE BPEIHBIX IMPUBBIUCK (KYpeHHs, yHOTpeOJeHHUs
AJIKOTOJIsI, HAPKOTHUKOB, JIFOOBIX (hOPM 3aBHCHUMOCTEH), JECTPYKTUBHOI'O IMOBEJCHUS B 0OIIecTBe W MUGPOBOM cpene,
MMOHMMAaHHUE UX Bpeaa I PU3HIECKOTO U IICHXUUECKOTO 3I0POBBS;

JEMOHCTPUPYIOIIUI  HABBIKKM  PedISKCMH  CBOETO  COCTOSHHMS  ((pU3MUecKoro, SMOIMOHAIBHOIO,
MICUXOJIOTUYECKOT0), COCTOSIHHUS JAPYTHX JIIOJCH C TOYKH 3pPEHHUS O€30MacHOCTH, CO3HATEIBHOTO YIPABICHUS CBOUM
SMOIIMOHAIBLHBIM COCTOSTHHEM;

Pa3BUBAIOIINN CITIOCOOHOCTH aalTHPOBATHCS K CTPECCOBBIM CUTYAIlUSIM B OOIICHHUH, B PA3HBIX KOJUICKTHBAX,
K MEHSIFOIITUMCS YCIIOBUSIM (COIUATBHBIM, MH()OPMAITMOHHBIM, TPUPOTHBIM).

Tpynosoe Bocnuranue:

YBaXAIOMIUN TPY I, pE3yIbTaThl TPY/1a, TPYAOBBIE U MPOPECCUOHAIBHBIC TOCTIKCHHSI CBOMX 3€MJISTKOB, X BKJIa/I

B Pa3BUTHE CBOETO MOCEICHUS, Kpas, CTPaHbI, TPYAOBBIC JOCTHKCHHSI POCCHHCKOTO HAPOIa;



MPOSIBIISIFOLIUI CITIOCOOHOCTh K TBOPUYECKOMY CO3MIATEIbHOMY COIIMAIIBHO 3HAYMMOMY TPYAY B JOCTYIHBIX IO
BO3PacTy COLHMAIBHO-TPYAOBBIX POJISAX, B TOM YHCIIE IIPEAIIPUHUMATEIBCKON AEATEILHOCTH B YCIOBUAX CaAMO3aHATOCTH
WUJIM HAEMHOI'O TPY/a;

" Yy4YacCTBYIOIIUH B COIIMAIBHO 3HAYUMOM TPYIOBOH JESITEIILHOCTH Pa3HOTO BUA B CEMbE, 00111€00pa3oBaTeIbHON
OpraHu3alliu, CBOCH MECTHOCTH, B TOM YHCIIE OTUIAYNBAEMOM TPY/I€ B KAHUKYJISIPHBIC MIEPUOJIBI, C YUETOM COOJIOICHUS
3akoHOJaTenbcTBa Poccuiickon denepanuu;

BBIPKAIONINA OCO3HAHHYIO TOTOBHOCTH K TMOJIYYEHHUIO MPOdeCcCHOHATHHOTO 00pa3oBaHmsl, K HEPEPHIBHOMY
00pa30BaHMIO B TEUCHHE KU3HU KaK YCIOBHIO YCTEITHON TPO(ECCHOHATBEHOM M OOIIECTBEHHOM NeITeTbHOCTH;

" moHUMaroumi cnenuPuKy TpyJI10BOH AESITEILHOCTH, PETYJIUPOBAHUS TPYIOBBIX OTHOIIEHUH, caMOOOpa30BaHuUs
1 npodeccuoHanbHON CaMOIMOATOTOBKHA B HUHGOPMAIIMOHHOM BBICOKOTEXHOJIOTHYECKOM OOIIECTBE, TOTOBBIM YUUTHCS U
TPYJUTHCA B COBPEMEHHOM OOLIECTBE;

" OpUMEHTUPOBAHHBIM HA OCO3HAHHBINA BEIOOP Cepbl TPYAOBOM, TPOPECCHOHATILHOMN 1€ATENbHOCTH B POCCUICKOM
0O0I1IeCTBE C YUETOM JIMYHBIX )KU3HECHHBIX IIJIaHOB, TOTPEOHOCTEN CBOEH ceMbH, OOIIECTBA.

IKOJOTHYECKOe BOCIIUTAHHUE:

JEMOHCTPUPYIOIINI B TOBEACHUU CHOPMUPOBAHHOCTH HKOJIOTHYECKON KYJIbTypbl Ha OCHOBE IMOHUMAaHUS
BIIUSIHUS COLIMATIbHO-9KOHOMHUYECKHUX MPOIECCOB HA MPUPOJY, B TOM YHUCIIE Ha TJI00ATIbHOM YPOBHE, OTBETCTBEHHOCTD
3a JIEUCTBUS B NPUPOJHOU CpENE; BBIPAXKAIOIIMKN JESITEIbHOE HENPUSATHE NECUCTBUM, NMPUHOCILIMX BPEN MPUPOJE;
MPUMEHSIONINNA 3HAHMSI €CTECTBEHHBIX M COIMAIBHBIX HAYK /I Pa3yMHOT0, OEpEeXIMBOrO MPUPOONOIL30BAHUS B
OBITY, 0OIIIECTBEHHOM MPOCTPAHCTBE;

" WMEIONMH W Pa3BUBAIONIUN OMBIT YKOJOTHYECKH HAIPABIECHHOW, MPUPOIOOXPAHHOM, pecypcocOeperaromeit

NEATEeIbHOCTH, YYaCTBYIOIIHI B €ro MPUOOPETEHUN JPYTUMHU JIFOAbMHU.
[{eHHOCTh HAYYHOI'0 MO3HAHMS:

" JIeITeNbHO BBIPAXAIOIIUI MO3HABATEIbHBIE MHTEPECHl B PA3HBIX MPEAMETHBIX O0JIACTSIX C YYETOM CBOMX
HWHTEPECOB, CIIOCOOHOCTEH, TOCTHKCHUMH;

o0JialatoIIuil MPEJICTABIICHUEM O COBPEMEHHON HAyYHOW KapTHHE MHUpPa, JOCTH)KCHUSAX HAYKH U TEXHUKH,
apTyYMEHTHUPOBAHHO BBIPAXKAIOIINI MOHMMaHWE 3HAYCHHS HAYKH B JKM3HU POCCUICKOrO OOIIECTBa, 0OECIICUCHUU €T0
0€30MacHOCTH, TYMAaHUTAPHOM, COLIMANIbHO-?KOHOMUYECKOM pa3BUTHH Poccuu;



JEMOHCTPUPYIOIINI HaBBIKM KPUTHUECKOTO MBIIUICHUS, OTIPE/IETICHUSI JOCTOBEPHOM HAy4YHOU MHGOpMAIKN U

KPUTHKHW aHTHHAY4YHBIX HpCﬂCTaBHCHHﬁ;
) paSBI/IBaI-OHII/Iﬁ u HpI/IMeHSII-OIHI/Iﬁ HaBBIKHU H&6J’IIOI[€HH§I, HaKOINICHUA U CUCTCMAaTHU3allun (I)aKTOB, OCMBICJICHHUA
OIIbITA B GCTCCTBGHHO-HaquOﬁ )51 FyMaHHTapHOI\(JI o0macTax IIO3HaHMH:I, HCCHGI{OB&TGHBCKOﬁ JEATCIIbHOCTH.

10 KJIACC
KoJsun4yecTBo 4acoB DIeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM Kontponsuse | TIpakTaueckue (undposbie)
n/m | mporpamMmbl Bcero o0pa3oBaTte/bHbIE
padoThI padoTsbI
pecypchbl
Paszgen 1. HAYYHBI METO/ IIO3HAHUSI TPUPO/JIbI
1.1 Hayunblit MeTO/ TIO3HAHUST TPUPOIBI 6 bubmmorexa [TOK
' Y A PHpOA https://m.eds00.1u/f16b68d7
Wroro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K 10 1
HHeMaTiia https://m.edsoo.ru/f16b68d7
Bbu6mmoreka [JOK
2.2 1
Jlunamika 0 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [{OK
2.3 | Cratika TeEprOro Tea . 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [{OK
2.4 3aKOHBI COXpPaHEHUSI B MEXaHUKE 10 1 httns://m_edsoo. r/Fl6b68d7
Hroro no pazgeny 35



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJISIPHOKMHETUYECKON 15 bubmuorexa [JOK
) TEOpUH https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
3.2 Tepmonunamuka. TernoBbie MarIMHbI 20 htns://m_edsoo ru/fl 6b68d7
313 ArperarHble COCTOSIHHS BEILIECTBA. 14 bubnnorexa [JOK
) ®a3oBbIe MEPEXOIBI https://m.edsoo.ru/f16b68d7
Uroro no pazneny 49
Paznen 4. DJIEKTPOJIUHAMUKA
Bbubnmoreka [JOK
4.1 24
DHEKTpHecKoe o https://m.edsoo.ru/f16b68d7
. . bubnuoreka [JOK
4.2 [ToCTOAHHBIN JIEKTPUUECKUIN TOK 24 httns://m_edsoo ru/fl 6b68d7
bu6mmoreka [{OK
4.3 TOKH B pasiHIHbIX Cpesiax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Paszgen 5. PUBNYECKHM TIPAKTUKYM
. bu6mmoreka [IOK
5.1 Pu3znyecKuil NPakKTUKyM 16 16 httos://m.edsoo ru/fL6b68d7
Hroro no pazgeny 16
bu6mmoreka [JOK
P 1
C3EPBHOC BpEMA 0 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KIIACC

KoaunuecTBo yacos

DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3ieiioB Kontponsusie | TIpakTHueckue (uudposrbie)
n/m| ¥ TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOJANHAMUKA
1.1 MaruurtHoe noJjie 14 bubmmorexa [OK
https://m.eds00.1ru/39859¢f1
12 DneKTpoMarHuTHas 13 | bubmuoreka [JOK
' WHAYKLIUA https://m.eds00.1ru/39859¢f1
Wroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoyiebaHus 10 brbmmorexa LHOK
https://m.eds00.ru/39859ef1
29 DNeKTpOMarHUTHBIC 15 bubnuorexa [JOK
' KoJIcOaHMsI https://m.eds00.ru/39859¢f1
)3 MexaHu4eckue u 10 1 bubmuoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edso00.ru/39859ef1
bu6nmoreka [IOK
24 Omrmuka 25 ! https://m.eds00.ru/39859¢f1
Hroro no pazneny 60

Paszen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OcuoBer CTO

5

1

bubmmorexka [JOK
https://m.edsoo0.ru/39859ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Uroro no pazgeny

Pa3znen 4. KBAHTOBAS ®U3UKA

41 KopnyckynsipHo-BOIHOBOM 15 bu6mmoreka [IOK
' Jyaau3M https://m.eds00.ru/39859¢f1
bubmuoreka [JOK
4.2 )
vsHica atoma > https://m.edsoo0.ru/39859ef1
43 ®du3uKa aTOMHOIO sIpa U 5 bubnnorexa [JOK
’ 3IIEMEHTAPHBIX YACTHIL https://m.eds00.ru/39859¢f1
Hroro no pazgeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

51 DneMEeHThI ACTPOHOMUH U 12 bubnuorexa [JOK
' acTpOPU3UKH https://m.eds00.ru/39859¢f1
Hroro no pasneny 12

Pazgen 6. PU3MUECKUH MPAKTUKYM

. bubnuorexa [JOK
A ) 1 1
6 HHHCCIHIH HPAKTHIYM 6 6 https://m.eds00.1ru/39859¢f1
Hroro no pazneny 16
Paznen 7. OGOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u
0000111eHIEe TPEIMETHOTO
0 bed bu6mmorexa [IOK
7.1 COZEp>KaHUS U OIbITa 15

NesITeNIbHOCTH,
MPUOOPETEHHOTO MPHU

https://m.eds00.ru/39859¢ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

M3yYeHUH Kypca (GU3NKu
10 — 11 knaccos

Hroro no pazgeny 15
bu6mmorexa [IOK
Pesepsroe Bpems 10 https://m.eds00.ru/39859¢ef1
BIIIEE KOJIMYECTB
OBIII 01 CTBO 170 16

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/39859ef1










IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbI10 KJIACC

Kon
NpoBepPsieMoro
pe3yJabTara

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa30BaTeJILHON NPOrPaMMBbI CpelHero o01ero odpa3oBanus

JleMoHCTpUpOBaTh Ha TpUMEpPax poJib W MECTO (U3HKH B
(hopMHUpPOBaHUK COBPEMEHHOM HAyYHOW KAapTHHBI MHpa, B Pa3BUTHU
COBPEMEHHOMN TEXHHUKU M TEXHOJOTHM, B MPAKTHUYECKON NESATEILHOCTH
Jronen

10.2

VY4auTHIBaTh TPAaHUIIBI TPUMEHEHHUS U3YYCHHBIX (PU3MUECKUX MOJETICH:
MaTepuagbHas TOYKA, MHEpLHUAlbHAas cHUCTeMa OTCYETA, aOCONIOTHO
TBEPAOE TENO, UCAbHBIN Ta3; MOJIEIN CTPOCHUS Ta30B, KUAKOCTEN U
TBEPABIX TEJ, TOYCUHBIM JJIEKTPUYECKUN 3apsAl — INpPU PEUICHUH
¢bu3nyeckux 3anaq

10.3

Pacrio3naBath Qusnueckue sBIeHUS (MIPOIECCHI) U OOBSICHATh UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKON TEOpUu
CTpPOCHMSI  BEIIeCTBA U  JJEKTPOAUHAMHUKH: DPAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUXEHHE, CBOOOJHOE IajeHHE
TeJ, ABIKEHHE IO OKPY>KHOCTH, HHEPIUS, B3aHUMOJCIHCTBHE TEII,
g dy3us, OpOyHOBCKOE ABUKEHHE, CTPOCHUE KHUIKOCTEH U TBEPABIX
TeJ, U3MEHeHue 00bEMa Tell MPU HarpeBaHUU (OXJIAXKICHUH ), TETIOBOE
paBHOBEcCHE, UCTIAPEHNUE, KOHJICHCAlIMsI, TIaBJIEHUE, KPUCTAJIN3alINs,
KHUIIEHUE, BIAXHOCTh BO3/lyXa, MOBBIIICHUE JABJIEHUS ra3a MpH €ro
HarpeBaHWU B 3aKPBITOM COCYyZ€, CBSI3b MEXAY MapaMeTpaMu
COCTOSIHMS Ta3a B M30MPOIIeCccax; dIEKTPU3ALIM TeJl, B3aUMOJICHCTBUE
3apsI0B

10.4

OnuchiBaTh MEXaHUYECKOE [JBW)KEHHE, HCIONB3Ys (hU3NYECKHe
BEJIMYMHBI: KOOpJMHATa, MyTh, MEpEMEIIEHNE, CKOPOCTb, YCKOPEHHE,
Macca Tena, CWIa, UMIYJIbC TeJa, KUHETUYEeCKas DSHEprusd,
MOTEHLIMAJbHAsT JHEpPrusi, MexaHuyeckas pabora, MexaHH4YecKas
MOIIHOCTb; TP ONKUCAHUK NPABUIBHO TPAKTOBATH (PU3MUECKHUM CMBICI
UCHOJb3YEMBIX BEIMYMH, MX OOO3HAYEHUS M EIUHHULBL, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUUHY C APYTHMHU
BEJIMYMHAMU

10.5

OnuceiBaTh U3y4YeHHbIE TETJIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SIBICHUS,
UCTONb3ysd (PU3MUECKUe BEJIWYMHBI: JaBICHHME Tra3a, TeMIleparypa,
CpeaHss KMHETHYeCKas SHEeprus XaoTHYECKOTo ABMKEHHSI MOJIEKYII,
CpeIHEKBaJIpaTU4Hasl CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOTHI,
BHYTPEHHSS HEprus, padora raza, KoaQpQpHUIHUEHT NOJIe3HOTO IeHCTBUA




TEILUIOBOTO  JBHraTess; IpU ONUCAHUM IPAaBWIBHO TPaKTOBATH
(GU3NYEeCKU CMBICT HCIIONB3YEMBIX BEIHYMH, MX OOO3HAYCHHS H
€MHHULIbI, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO (U3UYECKYIO
BEJIMYUHY C IPYTUMHU BEIIMYUHAM

10.6

OnuchiBaTh HW3Y4YEHHBIE DJIEKTPUYECKHE CBOMCTBA BEUIECTBA U
JNEKTPUYCCKUE SIBICHHUS (TIPOIECCHI), HCIONB3YysS (DU3HUECKHe
BEJIMYUHBI:  DJIGKTPUUECKUN  3apsl,  JJICKTPUYECKOE  TIOoJIe,
HanpsHKEHHOCTh  TIOJISL, TOTEHIMAN, PAa3HOCTh MOTCHIMAJIOB; TpU
OINMCAaHUU MPABUIIBHO TPAKTOBATH (PM3NYECKUI CMBICI UCIOJIB3YEMBIX
BEeJIMYMH, HMX OOO3HAUYECHUS U EIUHUIBL, YKa3bIBaTh (OPMYJIBL,
CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIWYHHY C JAPYTUMHU
BEJINYMHAMU

10.7

aHAMM3UPOBaTh (U3MYECKUE TPOIECChl U  SBICHUS, HCIIONB3YS
(hU3MYEeCKre 3aKOHBI M IPUHITUIIBI: 3aKOH BCEMUPHOTO TATOTEeHMS, [, 11
u III 3akonsl HploTOHA, 3aKOH COXpaHEHUsS] MEXaHWYECKOW SHEPruu,
3aKOH COXpPaHEHUS UMITyJIbca, IPUHIIMI CYTEPIO3UIIMUA CHUJI, TPUHIIUIL
paBHOIpaBUs MHEPUUATBHBIX CHCTEM OTCYETA; MOJIEKYJISAPHO-
KMHETHUYECKYI0 TEOPUIO CTPOEHHUS BELIECTBA, ra30Bble 3aKOHBI, CBS3b
CpeIHEeM KHUHETUYECKOW SHEPruu TEIUIOBOTO ABUKEHUS MOJIEKYI C
aOCOJIIOTHOM TEMIIepaTypoOM, MEPBbIA 3aKOH TEPMOJWHAMUKH; 3aKOH
COXpaHEHHUs OHJICKTPUYECKOTO 3apsiga, 3akoH Kyiona; mpu sTom
pasnuyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe
BBIpa)XCHHUE M YCIIOBUS (TPaHUIIbI, 001aCTH) MPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC MPUHIUIMBI JCUCTBUS MAIIUH, MPUOOPOB U
TEXHUYECKHX YCTPOMCTB;, paszauuaTh YCJIOBUS HUX 0€30IacHOro
HCIIOJIb30BaHHUs B [IOBCETHEBHOM KU3HU

10.9

BBINONHATE SKCIIEPUMEHTHI IO MCCIIEOBAHUIO (PU3MUYECKUX SIBICHHUH
U TIPOLIECCOB C MCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEpPEHHIA;
npu 3ToM (GOpMYIHPOBATH MpobdIeMy (3a1ady) U THIIOTE3Y y4eOHOTo
IKCIIEPUMEHTa,  CcOOMpaTh  yCTAHOBKY M3  MPEAJIOKEHHOTO
000pyI0BaHUs, MPOBOAUTH OMBIT B (HOPMYITUPOBATH BEIBOIBI

10.10

OcymiecTBisATh MpsIMble M KOCBEHHBIE HM3MEpeHHs (PU3MUECKUX
BEJIMYMH; TPU ATOM BBIOMPATh ONTUMAJIBHBIA CIOCOO M3MEpEHHS H
HCIIOJIB30BaTh U3BECTHBIE METO/IbI OLICHKHU IIOTPEIIHOCTEH U3MEPEHUI

10.11

HccnenoBaTh 3aBHCHMOCTH MEXKIY (U3WYSCKUMH BEIUYHHAMHU C
UCIONIb30BaHUEM MPSIMBIX HM3MEPEHUH; MPHU STOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATHh pPE3yNbTaThl MOJYYCHHON 3aBUCHMOCTH
(bu3MYECKUX BEIMYMH B BUAE TaOIHIl U TpadUKOB, IE1aTh BBIBOBI 110
pe3yJibTaTaM UCCIIeIOBAHUS

10.12

CobmomaTh mpaBwiia  0€30MacHOTO TpyJda TMpPH  MPOBEIECHUU
UCCIEeIOBaHUM B pamMKax y4eOHOTO OSKCIepuMeHTa, Y4eOHO-




HCCIIEIOBATENBCKOW M MPOEKTHOM AEATEIBHOCTH C HMCIOJIb30BAHUEM
M3MEPUTEIIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYTOBAHUS

10.13

Pematp pacu€THble 3a1auu ¢ SIBHO 33JaHHON (DU3MUECKON MOMAEIBIO,
UCTIONB3Ysl (DU3MUECKHe 3aKOHBI U TPUHIMIIBI, HA OCHOBE aHalu3a
yCIIOBUSL 3a7aud  BbIOMpaTh (PU3MYECKYl0 MOJENb, BBIICIATH
(bu3nyecKkre BETUYUHBI U (POPMYIIBI, HEOOXOIUMBIC TSl €€ PEIICHUS,
MIPOBOJIUTH PACUETHI M OLICHUBATH PEATbHOCTh MOJIYYCHHOTO 3HAYCHUS
(hbU3UIECKON BETUYHHBI

10.14

Pemrate  KayecTBEHHBIE  3aJayM: BBICTPAMBATh  JIOTUYECKHU
HENIPOTUBOPEUYUBYIO LIETIOUKY PACCYKICHHUN C ONOPON HA U3y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SBICHUS

10.15

Hcnonb3oBaTe MpH  peUIeHHH Yy4eOHBIX 3a7ady  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUM JJs IIOUCKA, CTPYKTYPHUPOBaHUS,
MHTEpHpeTallud U TPEeACTaBICHUs y4eOHOM M HayyHO-TOMYJISPHOM
uHpOpMaLIKK, MTOTYYEHHON W3 Pa3MUYHBIX MCTOYHHKOB; KPUTUYECKH
aHAJM3UPOBATh MOTyYaeMyto HH(POpMAITHIO

10.16

[IpuBoUTE TMpUMEpPHI BKJIa/la POCCHMCKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPY>KAIOIIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B TIOBCEIHEBHOM
YKU3HHM JIJIs1 oOecrieueHrs 0€301acHOCTH IIPH O0paIlleHuH ¢ IpuoopaMu
U TEXHUYECCKHMH YCTPOHMCTBAMHM, [UII COXPAHCHUS 3II0POBbS U
COOJTIOICHUS HOPM HKOJIOTHYECKOTO TIOBEJICHUS B OKpY KaroIen cpeie

10.18

PaGotatp B rpyrmnmne ¢ BBIIOJHEHHUEM PA3JIUYHBIX COLUATIBHBIX POJIEH,
IUIAaHUPOBaTh ~ PabOTy  TIPYIIbl,  palMOHAIBHO  pPacHpeAcisaTh
0053aHHOCTM U IUIAHUPOBATh JEATENbHOCTh B HECTAHIAPTHBIX
CUTyalUsX, aJ€KBaTHO OLIEHMBATh BKJIAJ KaXKIOTO W3 YYaCTHUKOB
IPYMIIBl B PELICHUE paccMaTpuBaeMoil pooIieMbl

11 KITACC

Kon
NpoBepsieMoro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTeILHON NMPOrPaMMBbI CpelHero o01ero o0pa3oBaHus

JleMOHCTpHpOBAaTh Ha TpUMEpax poiib U MecTo (U3UKH B
(bOpMHPOBAaHUM COBPEMEHHON HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHHUKH M TEXHOJOTHM, B MPAKTHUYECKON NESITEILHOCTH
JIFOJIeH, 1IEJIOCTHOCTh U €MHCTBO (PU3MYECKON KapTHHBI MUPa

11.2

Y4YuTBHIBAaTh TPAaHUIIBI TPUMEHEHHUS U3YyYSHHBIX (PU3HMUECKUX MOJETICH:




TOYEYHBIN JICKTPUUYECKUM 3apsijl, AEpHas MOJEIb aTOMa, HYKJIOHHAs
MO/IETIb ATOMHOTO si/ipa MpU peLIeHUH (PU3NUECKHX 3a]1a4

11.3

PacniosnaBath (usnueckue siBieHUs (MPOIECChl) U OOBICHATH UX HA
OCHOBE 3aKOHOB  O3JICKTPOJWHAMHKH W  KBAaHTOBOW  (DU3HKH:
AJIEKTPUYECKAsT MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE JEUCTBUSA TOKa, B3aMMO/JICHCTBUE MAarHuTOB,
AJIEKTPOMArHUTHAsS MHAYKIWSA, JCHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM M JBHXKYIIMHUCS 3apsi, DJIEKTPOMArHUTHBIC
KoJieOaHWsT W BOJIHBI, TPSMOJHMHEHHOE paclpoCTpaHEHHE CBETa,
OTpaXeHHWe, mpejoMieHue, wuHTepdepeHuus, audpakius Hu
MOJISIPU3alUsl CBETa, JUCHEPCUS CBeTa, (OTOIIEKTpUUECKUuil 3ddekr
(poroaddext), cBeToBOEe aBICHHE, BO3HUKHOBEHHUE IJMHEHYATOTO
CIeKTpa aroMa BOJIOpPOJAa, ©CTECTBEHHAss M  HCKYCCTBEHHAs
PalnOaKTUBHOCTD

11.4

OnuceiBaTh M3y4YeHHbIE CBOMCTBAa BelIECTBA (DIEKTPUUECKHE,
MarHuTHbIE, ONTHYECKHE, ANEKTPUUECKYIO MPOBOJIUMOCTh PA3TUYHBIX
Cpel) ¥ DIIEKTPOMArHUTHBIC SBJIEHUS (MIPOLECCHI), HCIOIB3YS
¢bu3nuecKkue BEIMYUHBL:  JJNCKTPUYCCKUU  3apsijl, CHIa TOKa,
AJEKTPUYECKOE  HAMPSIKEHHUE,  DIIEKTPUUECKOE  CONPOTHUBIICHHUE,
pasHocth mnoteHuuanoB, DJC, pabora Toka, MHIAYKIMS MarHUTHOTO
noJisi, cuiia Ammnepa, cuia JlopeHua, MHAyKTUBHOCTb KaTyILIKH, SHEPT U
AIEKTPUYECKOTO U MAarHUTHOTO TOJIEH, MEPUOJ] M 4acToTa KOJIeOaHU
B KojeOaTelbHOM KOHTYype, 3apsj M CWila ToKa B Mpoliecce
TapMOHMYECKHX  JJIEKTPOMArHUTHBIX  KojebaHud,  (okycHoe
paccTosiHUE M ONTUYECKas CUja JIMH3bL, NMPU OMUCAHUU TPABUIBHO
TPakTOBaTh (DU3MUECKUNM CMBICT HCHONB3YEMBIX BEIWYUH, WX
0003HaYeHUS W EIUHHULBI, YKa3bIBaThb (OPMYIIbI, CBS3BIBAIOIINE
JTaHHYIO (PU3HUYECKYIO BETMUMHY C IPYTHMMHU BEIIMYMHAMHU

11.5

OnuceiBaTh N3y4YCHHbIE KBAHTOBBIE SBJICHUS U IIPOLECCHI, UCIOIB3YS
¢u3nyeckue BETUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YacTOTa CBETa, JHEPrusi M HMIYJIbC (POTOHA, TMEPHOA
nmojrypacnaza, JSHEprus CBSA3M AaTOMHBIX sJI€p; IPU OIUCAHUHU
MIPAaBUJIILHO TPAKTOBATH (PU3UUECKUN CMBICI UCIIONB3YEMBIX BEJIHUNH,
uX 00O03HAYEHUS M EIUHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIINE
JaHHY0 (PU3MYECKYIO0 BEJIMUMHY C APYTMMHU BEIMYWHAMH, BBIYUCIIATH
3Ha4YeHHe (PU3NYECKOM BETMUNHBI

11.6

AHaJII/I3I/IpOBaTL (bl/ISI/I‘IeCKI/Ie npoueccol U ABJICHUA, UCIIOJIb3YyA
(1)I/I3I/I‘-ICCKI/I€ 3aKOHBI n IMPUHLIHUIIBIL: 3aKOH OMa, 3aKOHBI
MOCJIEIOBATENBHOTO U MAPAJIIEIBHOIO COEAMHEHHsS IPOBOJHUKOB,
3akoH oy — JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIUH, 3aKOH
MPSMOJINHEHHOTO PACIPOCTPAaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETa,




3aKOHBl  TPEJIOMJIEHHMS  CBETa, YypaBHEHME OWHINTEMHA I
dotorddekra, 3aKOH COXpPAHCHHS DHEPrUH, 3aKOH COXpPaHCHUS
UMITyJIbCca, 3aKOH COXPaHEHHs JJIEKTPHUYECKOro 3apsijia, 3aKOH
COXpaHEHHsS  MacCOBOTO  4YHCla, TOCTynatel  bopa, 3aKkoH
palMOAaKTUBHOTO pacmajia; TMpH 3TOM  pa3indyarh  CIOBECHYIO
(GOpPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHUE U YCIIOBHS
(rpaHuIBl, 00J1ACTH) TPUMEHUMOCTH

11.7

Onpe)]ens[TL HAIpaBJICHUEC BCKTOpa HWHAYKOHWHW MArduTHOI'O II0JIA
MPOBOJHKKA C TOKOM, CHJIbI AMriepa v cuiibl JIopeHua

11.8

CtpouTh ¥ ONUCBHIBATH HW300pa)KEHHWE, CO3/AaBaCMOE TUIOCKUM
3€pKajiOM, TOHKOW JIMH301

11.9

BBHIMOTHSTE SKCHEPUMEHTHI 110 UCCIEIOBAHUIO (PH3MYECKUX SIBICHHUN
U TIPOLIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEpPEHHIA;
npu 3ToM (GopMyIHpOBaTh MpobiaeMy (3a1ady) U THIIOTE3Y y4eOHOro
OKCHEpUMEHTa,  COOMpaTh  YCTAHOBKY U3  TPEAJIOKEHHOTO
000pyI0BaHUs, TPOBOAUTH OMBIT ¥ (HOPMYITUPOBATH BEIBOIBI

11.10

OCYH_[CCTBJ'IHTB npsAMbIC W KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘IGCKI/IX
BCJIMYHH, TIPH 3TOM BBI6I/IpaTB ONTUMAIIBHBIA CIIOCO0 HU3MCPCHUA U
HCIIOJB30BaTh U3BCCTHHIC MCTOIbI OLICHKN HOFpCI.HHOCTCﬁ H3MCpCHHfI

11.11

WccnenoBaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH C UCIIOJIb30BAHUEM
OpsIMBIX ~U3MEPEHM; MpU OSTOM KOHCTPYHPOBATH YCTaHOBKY,
¢dbukcupoBaTh pe3yNbTaThl MOTYYEHHOW 3aBHCUMOCTH (DPU3MUECKHX
BEJTMYMH B BUJIE TaOIUIl U Tpa)uKOB, IeaTh BHIBOABI MO pe3yiIbTaTaM
uccaea0BaHus

11.12

CobOmogaTeh mpaBmwia 0€30MacHOTO Tpylda TNpH  MPOBEACHUHU
UCCIIC/IOBAaHUI B paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-
UCCIIEIOBATEIILCKOM U MPOSKTHON JEATEIBHOCTH C MCIIOJIb30BaHUEM
M3MEPUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

11.13

Pemate pacuérHbie 3amaun ¢ SBHO 3aJaHHON (DU3NYECKON MOJENBIO,
UCTIONB3Ysl (DU3MYECKUe 3aKOHbI M TPHUHIUIIBI; HA OCHOBE aHAIM3a
YCIOBHSl 3aJladyd  BBIOMpATh (PU3UYECKYHD MOJZIETb, BBIACIATH
¢busznueckrue BEIUYUHBI U (POPMYIIBI, HEOOXOUMBIE ISl €€ PEIICHNUs,
MPOBOJIUTH PACUETHI U OLICHUBATH PEAIbHOCTh OJYYEHHOTO 3HAYEHUS
(bu3nUeCKOil BEITUYNHBI

11.14

Pemarp ~ kauecTBeHHBIE  3aJauyM:  BBICTPAWBATh  JIOTHYECKU
HEMPOTUBOPEUYHUBYIO IIETIOUYKY PACCYKICHHUI C OMOpOoil Ha HU3y4eHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SABICHUS

11.15

Hcnonp3oBaTh mpHU  pelIeHUH Yy4eOHBIX 3a7ad COBpPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJOTMHM JJIsi MOHMCKA, CTPYKTypUPOBAHUSA,
UHTEpHpeTallui U TPEeACTaBICHUs y4yeOHOM M Hay4yHO-IOMYJISIPHOU




uHpOpPMAaLINK, MTOTYYECHHON W3 Pa3TUYHBIX MCTOYHHKOB; KPUTUYECKH
aHAJIM3UPOBATh MOTy4aeMyt0 HH(OPMALIHIO

11.16

OOBSICHATh MPHUHILIMIBI ACHCTBUS MAIllMH, MPHOOPOB U TEXHHUUYECKHUX
YCTPOMCTB; pa3nuyaTh YCJIOBUA HMX OE30MACHOTO HUCIOJIb30BAaHUS B
HOBCEIHEBHOU KU3HU

11.17

[IpuBomuTh mpUMEpPHI BKJIa/a POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPY>KAIOILIETO
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonb3oBaTh TeopeTHUECKHE 3HAaHUSA MO (DU3MKE B MOBCEIHEBHOM
YKU3HH JIJ1s1 o0ecrieueHns 0€30MacHOCTH TP OOpaIleHuH ¢ MPUOopaMu
U TEXHUYECKHMMH YCTPOWCTBAMHU, [UIsl COXPAHEHMS 3[0POBBS U
COOJTIOICHUS HOPM HKOJIOTMYECKOTO TIOBEJICHUS B OKpY KaroIlen cpefie

11.19

PaGoTatp B rpymnie ¢ BBIIOJHEHHEM Pa3IMYHBIX COIUAIBHBIX POJICH,
IUIAaHUPOBaTh ~ pabOTy  IpyHNbl, PalUOHAIBHO  pacHpeeliaTh
00s3aHHOCTM W TUIAHUPOBATh JEATEIbHOCTh B HECTaHIAPTHBIX
CUTyalUsX, aJCKBATHO OLICHMBATh BKJAJ KaXJ0I0 U3 YYaCTHHUKOB
TPYNIbI B pellieHUE paccMaTpruBaeMoil mpoOIemMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon

Koa nposepsiemoro
pa3aesia  3JieMeHTa

IIpoBepsiemble 371eMEHTHI COAePKAHUSA

OU3NKA 1 METOIbBI HAYYHOI'O [IO3HAHU A

1.1

®usnka — Hayka o npupone. Hayunsie meTonasl
ITO3HAHHUS OKPY’KaroIlEero MHpa. Pons
HKCIIEPUMEHTA U TEOPUHU B MPOLECCE MO3HAHUSA
OPUPOBI. DKCIIEPUMEHT B PU3UKE

1.2

MogenupoBane  (QU3MYECKUX  SBICHUH H
npoueccoB. Hayunble rumnore3sl. duznueckue
3aKOHBI WM TeOpHH. ['paHMIBI NPUMEHHMOCTH
(1)I/I31/I‘-IGCKI/IX 3aKOHOB. HpI/IHHI/IH COOTBECTCTBUA.
Ponrr m wmecro ¢usuku B popMupoBaHUU
COBPEMECHHOW HAay4YHOW KapTHHBI MHpa, B
MPAKTHUYECKOH JeITeTbHOCTH JIIOIeH

MEXAHUKA

KMHEMATHKA

2.1.1

Mexanudeckoe nBmwkeHHe. OTHOCHTEIBHOCTH
MeXxaHu4yeckoro nBrxkeHus. Cucrema OTcCUéTa.
TpaekTopus

[Tepemenienue, ckOpocTh (CpeaHsii CKOPOCTD,
MTHOBEHHAas CKOPOCTbD) " YCKOpEHHE
MaTepI/IaJ'H)HOI\/'I TOYKH, HUX npoeKuI/m Ha oOCu
cuctembl koopauHat. ClIOKEeHHE MepeMenIeHUun
U CJIOKEHHE CKOPOCTEH

2.1

PaBromepHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHEHOE JIBUKCHUE. I'paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS,
IIyTH ¥ NEPEMEIEHUS] MaTePUAIbHOM TOYKH OT
BPEMEHU

CBoOoHOE mazieHue. Y CKOpeHrne CBOOOHOTO
maacHUuA

Kpusonuneiitnoe  nBuwxkeHue.  PaBHomepHOe
JBUKEHHE MaTepUalbHOU TOYKHU o
OKPY’KHOCTH. YTIJIOBasi CKOpOCTb, JIMHEHHAas
CKOpOCTb. [Iepuon u 4acToTa.
LIeHTpOCTpEMHUTENBHOE YCKOPEHHE




Texnuueckue YCTPOWCTBA: CIIUJIOMETD,
JBWKECHHE CHaps[OB, LIEMHBIE U PEMCHHBIC
neperavyu

[TpakTuyeckue paboThl. MI3MepeHre MrHOBEHHON
ckopoctu. MccienoBaHue COOTHOLIEHUS MEXIY
Iy TSIMH, IIPOWICHHBIMU TEJIOM 3a
IIOCJIEIOBATEIbHBIE ~ PAaBHBIE  NPOMEXKYTKH
BPEMEHH IIPU PABHOYCKOPEHHOM JIBH)KEHHH C
HayaJIbHOW CKOPOCThIO, paBHOM HY10. M3yueHune
JBIDKCHMSI IIAapUKa B BS3KOM  JKHIKOCTH.
W3yuenne  JOBUWXKEHUS  Tejla, OpOILIEHHOIO
TOPU30HTAIILHO

2.2

JANHAMUKA

2.2.1

[IpuHuun otHocurenbHOCTH ['anmunes. Ilepbiid
3akoH Hbrorona. HHepuuanbHble CHUCTEMBI
orcuéra

222

Macca Tena. Cuina. [IpuHIUN Cyneprno3uIiuy CUl

223

Bropoir 3akon HprooToHa 111 MaTepualbHOU
TOYKH B HHEpImanbHou cucteme orcuéta (MCO).
Tperuii 3akoH HproTOHA Ui MaTepHAIbHBIX
TOYEK

22.4

3aKkoH BceMHUpPHOro TsroTreHus. Cuia TIKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHuUs
CKOJIBXXCHUA n CHJIa TPCHUA II0OKOsI.
Koaddumment tpenus. Cunma compoTHBICHUS
NIPY JIBIDKCHHUH TeJla B )KUJAKOCTH WIJIH Ta3e

2.2.7

[ToctynatensHOe W BpallaTeIbHOE JBIIKCHUE
a0COJIIOTHO TBEPIOTO TEJa

2238

MOMEHT CuJIBI OTHOCUTEIBHO OCH BPALLEHHUS.
IInmeyo cunel. YcnoBuss paBHOBECUS TBEPIOIO
tena B UCO

229

Texunueckne YCTPOﬁCTBaZ INOAIIMITHUKH,
ABMIKCHUC NCKYCCTBCHHBIX CIIYTHHKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABUKEHUS
Opycka 10 HaAKJIOHHOW TIIJIOCKOCTH  TOJ
NEUCTBUEM HECKONbKUX cwi. MccaenoBaHue
3aBUCUMOCTH CWJI YNPYTOCTH, BO3HHMKAIOIINX B
nehopMUpyeMOil  MpY>KUHE H  PE3UHOBOM




oOpasme, OT BeIMYMHBI WX JAedOopMallHH.
HccenenoBanue ycioBUl PaBHOBECHs TBEPIOIO
TeJla, UMEIOLIEr0 OCh BPALLCHUS

3AKOHBI COXPAHEHNMA B MEXAHUKE

NMnynsC  MarepuasbHOM  TOYKH, CHCTEMBI

2.3.1 MaTepHaIbHBIX TOYEeK. Wmnynbc cuibsl U
M3MEHEHHE UMITyJIbca Tela
)3 3akoH coxpaHeHuss wumnyiasca B HCO.
o PeakTHBHOE JBUKEHHUE
233 PaGora cumbl
234 MoOUIHOCTh CHIIBI
)35 Kunerndeckasi SHEprusi MaTepHalbHON TOYKH.
o TeopemMao KMHETHYECKOM SHEPTUH
[TorenumanbHas  sHeprus.  I[loTeHuManbHas
236 SHEprusi ynpyro neGopMHUpOBaHHOW MPYKUHBI.
23 o [lorenuuanpHas  SHepruss  Tema  BOIM3M
MOBEPXHOCTU 3EMITH
[loreHuuanbHble W HEMOTEHIMAIbHbBIE CHJIBL.
537 CBs3p  pabOTHl  HEMOTEHIMAIBHBIX CHJI C
o W3MEHEHHEM MEXaHUYEeCKOW PHEPIHMHU CHUCTEMBbI
Tel. 3aKOH COXpPaHEHHS] MEXaHUYECKOW YHEPTUHI
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHUYeCKHE YCTPOWCTBA: [IBXKEHUE pAaKeT,
o BOJIOMET, KOTIEP, IPYKHUHHBIH MHCTOJIET
[Ipaktnueckue paboTel. M3yueHue  CBs3M
23,10 CKOpPOCTEl Ten Tpu  HEYmpyroM yaape.
o HccnenoBanne  cBsi3u  pabOThl  CHUJIBI  C
M3MEHEHHEM MEXaHUYECKOW SHEPTUH Tela
3 MOJIEKVYJISIPHAS ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUH
OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
311 KHHETHYecKoi Teopuu. bpoyHoBCcKOe ABMXEHHUE.
o Juddyszus. Xapakrep JIBHYKEHUSI u
31 B3aMMOJICHCTBHSI YACTHI] BEIIECTBA
' Mopenu cTpoeHHsI Ta30B, JKUIKOCTEH U TBEPIBIX
3.1.2 TEeJ 1 00BSICHEHNE CBOICTB BEIECTBA HA OCHOBE
STHUX MOJEJIEeH
313 Macca  monexyn. KosmuectBo — Bemiecrtsa.

[TocrossuHass ABoraapo




TemmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. lllkana remneparyp Llenscus

Mojens uaeaabHOrO Tasa. OcHOBHOE YpaBHCHHUC
MOHeKy.]'I}IpHO-KI/IHeTI/I‘leCKOﬁ TCOpHUU
NACAJIBHOIO ra3a

AOcomroTHas TeMmreparypa Kak Mepa CpeIHeu
KMHETUYECKOW SHEPruu TEIIOBOTO JBHKEHUS
yactull rasza. [llkama remneparyp KenbBruna

VpaBuenne Knamneiipona — MenneneeBa. 3akoH
JanproHa

l'azoBble 3axonbl. M3omponeccel B UACAIBHOM
rae C IIOCTOSHHBIM KOJIMYECTBOM BELIECTBA:
U30TepMa, U30X0pa, n300apa

Texuuueckue yCTpOMCTBA: TEPMOMETP,
OapomeTp

3.1.10

[TpakTnueckue pabotel. M3Mepenue wmacchl
BO3JyXa B KJacCHOM KomHate. McciemoBaHue
3aBUCHUMOCTH MEXIYy MHapamMeTpaMHu COCTOSHUS
pa3pexKEHHOTo Tra3a

3.2

OCHOBbI TEPMOJAMHAMUKN

3.2.1

TepmonuHaMudeckas cucreMa. BHYTpeHHss
SHEpPrusi TEPMOAMHAMMYECKOW CHUCTEMBI U
CII0CO0BbI €€ U3MEHEHUS

3.2.2

KonunuectBo Temnotel W pabora. BHyTpeHHss
SHEPrusi OJJHOATOMHOTO UAEAIBLHOTO ra3a

3.23

Buasl  Temonepegaun:  TEIIOMPOBOIHOCTD,
KOHBEKIIMA, H3IydeHue. TermmoéMKoCTh Tena.
VnenpHasg TEIIOEMKOCTH BelllecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPHU TEIIoNepeade

324

IIepBblit 3ak0H TepmoauHaMuKu. IIpumeHeHune
IIEPBOTO 3aKOHa TEPMOJIUHAMUKU K
u3zonpoueccam. ['paduueckas HHTepHpeTanus
paboThI Ta3a

3.2.5

TermoBble  mamuHbl.  [IpuHIUMIBL  gelcTBUSA
TeIIOBeIX MamuH. [IpeoOpa3zoBanust sHEeprun B
TEIUTOBBIX MammHax. KoaduimeHT moie3Horo
nevictBust (manee — KIIJI) TenmoBoil MamiuHBI.
[uxn Kapuo u ero KIIJ]

3.2.6

Bropoii 3akon Tepmonunamuku. Heobpatumoctsb
IIPOLIECCOB B IIpHUpoAe. TernnoBble ABUTATEIN.




DKoornyeckue mpoodaeMbl TEIUIOIHEPTeTHKU

TexHuueckue yCTpOICTBa: JIBUTaTelb
3.2.7 BHYTPEHHET0 CrOpaHusi, ObITOBOM XOJIOANIBHUK,
KOHIUILIMOHED
308 [TpakTnueckue pabotbl. M3mepeHue ynenbHON

TEIUIOEMKOCTH

AT'PETATHBIE COCTOAHNMA BEHIECBA. ®A30BbIE I[IEPEXO/IbI

[TapooOpazoBanue u koHxaeHcanus. Mcnapenue
u KUIICHUE. VY aenvHas TEeIioTa

3:3.1 napooOpa3zoBaHus. 3aBUCHUMOCTb TEMIEPaTyphl
KUTICHUSI OT JJaBJICHUS
3320 AOcomoTHasT W OTHOCHUTENbHAs BIIAXKHOCTb
o BO31yxa. HachleHHbIi map
Teépnoe teno. Kpucrammyeckue n amopgHbIe
333 Tena. AHM30TPOIUS CBOMCTB  KpPHUCTAJLJIOB.
33 Kunkue kpucramisl. CoBpeMeHHbIE MaTepHAIIbI
334 [InaBneHne © KpUCTaIU3alMs. Y IelbHas
o TerioTa riasienust. Cyonmumanus
3.3.5 YpaBHeHuUE TEIJIOBOTO OaaHca
TexHudeckue  yCTpOMCTBA:  TUTPOMETp U
33.6 MICUXPOMETP, KaJIOpUMETP, TEXHOJIOTUHU
o MOJTyYCHHS] COBPEMEHHBIX MaTEepPHAalOB, B TOM
YycJie HAHOMATepUaJIOB, U HAHOTEXHOJIOTUU
337 [TpakTuyeckue pabothl. M3mMepeHne BIaXXHOCTH
o BO3/yXa
4 SJIEKTPOANMHAMUKA
DJIEKTPOCTATUKA
411 OnexTpu3anys Tei. DIeKTpudeckuil 3apsa. JBa
o BHUJIa 3JIEKTPUUYCCKUX 3aPsII0B
4.1.2 IIpoBOIHUKY, TUAIEKTPUKH U MOTYTPOBOAHUKA
4.13 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
4.14 B3aunmoneiictBue 3apsanoB. 3akon Kynona
4.1 DnexTpuyeckoe oue. HanpsxénnocTs
4.1.5 ayIeKTpudecKoro nos. [IpuHuun cynepno3uuuy.
JInHuM HanpsHKEHHOCTH JEKTPUYECKOTO MO
416 PabGota cua  2IEKTPOCTaTHYECKOTO  IOJIS.
o [Torennuan. Pa3HOCTh NOTEHIMAIOB
417 [TpOBOHUKY H IUIJICKTPUKHA B TIOCTOSHHOM

SJICKTPUICCKOM IIOJIC. I[I/IBJ'ICKTpI/I‘ICCKaH




MMPOHUITACMOCTb

DNEKTPOEMKOCT. Konnencarop.
4.1.8 ONEeKTPOEMKOCTh  IUIOCKOTO  KOHAEHCATOpA.
OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa
TexHuueckue yCTpOIicTBa: 3JEKTPOCKOTI,
419 JIIEKTPOMETP,  JJIEKTPOCTATHYECKas  3alIWTa,
o 3a3eMJIEHHE 3JIEKTPOIPUOOPOB, KOHAEHCATOD,
KCEPOKC, CTPYUHBIN IPUHTED
41.10 IIpakTrHueckue paboTBhL. N3mepenune

NMEKTPOEMKOCTH KOHICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

VcnoBus CyIIECTBOBAHUSA HOCTOSIHHOT'O
anekTpuueckoro Ttoka. Mcrounuku Ttoka. Cuia
TOKa. IloCTOAIHHBIN TOK

422

Hamnpsoxenune. 3akon Oma i1 y9acTka 1enu

423

ONEKTPUUYECKOE  CONPOTUBIEHHUE. Y IENbHOE
COINPOTHBIICHUE BEIIECTBA

4.2.4

HOCHCHOB&TGJ’IBHO@, napaajiCJIbHOE, CMCUHIAHHOC
COCAMHCHUE ITPOBOJHUKOB

4.2.5

Pa6ota anexrpuueckoro Toka. 3akoH [[xoyms —
Jlenua

4.2.6

MoIHOCTh SJICKTPHUYCCKOI'O TOKA

4.2.7

anekTpoaBmwkymas cuwia (manee — JJC) u
BHYTPCHHEE CONPOTHBICHHE HCTOYHUKA TOKA.
3akoH Oma I8 TOJIHOM  (3aMKHYTOM)
aneKkTpudeckoii enu. Koporkoe 3ambikanue

4.2.8

OneKTpOoHHas MIPOBOJIUMOCTD TBEPIBIX
METaJUIOB. 3aBUCHMOCTh CONPOTHUBIICHUS
METaJIOB oT TeMIEepaTypsl.
CBepXIpoBOIUMOCTh

4.2.9

OnekTpuueckuii TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBonuuku. CoOcTBeHHass W MpPUMECHas
IIPOBOAMMOCTH MOITYIIPOBOAHUKOB. CBONCTBA p-
n nepexopa. [TomynpoBoaHNKOBBIE IPUOOPHI

4.2.11

:‘)J'ICKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAX.
QHGKTpOHI/ITH‘IeCKaH Jucconuanus. 3HeKTp0J’IH3

4.2.12

DneKTpuYecKuii Tok B razax. CaMOCTOSITEIbHBIN




Y HECAMOCTOSTEIbHBIN pa3psad. Pasznuunbie TUIIBI
CaMOCTOATENBHOTO pa3pana. Monuus. [lnazma

4.2.13

TexHnueckue yCTpOMCTBA: amMIepMerTp,
BOJITMETP,  pEOCTaT,  HCTOYHUKH  TOKa,
AIIEKTPOHArpeBaTebHbIE npudopHl,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP
COIPOTHUBIICHHUS, BAKYYMHBIA THOJ, TEPMUCTOPBI
U (OTOPE3UCTOPHI, MOITYIPOBOAHUKOBBIN IHOM,
raJbBaHHKa

4.2.14

[TpakTuyeckue paboTel. M3yueHne cmemaHHOro
COCIMHEHUS PE3UCTOPOB.

U3smepenne DOJIC uncTouHMKa TOKa U €ro
BHYTpEHHEro comnportusieHus. HabGmonenue
AIIEKTPOJIN3A

11 KITACC

Kon
pasnena

4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsieMbie 3JIeMEHTbI COIEPKAHUSA

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHAS MHAY KN A

4.3.1

IlocTostHHBIE  MarHUThHL. B3auMoaencTBUeE
MOCTOSIHHBIX MArHUTOB

43.2

MarnutHoe  mosie.  Bekrop  MarHuTHOU
nHaykuud. IlpuHnun cynepnosuuuu. JInHun
MarHuTHom wuHAykuuu. Kapruna suHuA
MarHuTHOM WHAYKLIWUH TOJSA IOCTOSHHBIX
MarHuTOB

433

MaruutHOoe 10JIE TPOBOJAHUKA C  TOKOM.
Kaptuna nuHMiI 0OJIg IJIMHHOTO NPSMOIO
MPOBOJHMWKA W  3aMKHYTOTO  KOJIBIIEBOIO
MPOBOJIHUKA, KATYIIKA C TOKOM. OTmbIT
Opcrena. B3ammojeiicTBUe TPOBOJAHUKOB C
TOKOM

4.3.4

Cuna AMriepa, e€ MOJ1yJib M HaNPaBJICHUE

435

Cuna JlopeHiia, e€ MOIyJib W HampaBJICHUE.
JIBH>KEHHE 3apsKEHHOU YaCTHULIBI B

OOIHOPOJAHOM MArHUTHOM IIOJIC. PabGora cuibl




Jlopenua

436 SIBrIeHME PJIEKTPOMArHUTHOW UHAYKIIUU
4.3.7 IToTok BeKTOpa MArHUTHON MHAYKLIUN
438 OJIC wunHaykuuu. 3aKOH 3JIEKTPOMArHUTHOM
e uHayknuu Papaes
Buxpesoe  anextpuueckoe mome. IJIC
439 WHIYKIMA B  TPOBOJHUKE, JBIKYIIEMCS
o MOCTYMAaTEeIbHO B OJHOPOJHOM MarHMUTHOM
rnoJje
4.3.10 [TpaBusno Jlenma
4311 NHayKkTUBHOCTh. SIBIEHHME CAMOMHIYKIIMH.
o DJIC caMOUHIYKIUH
4.3.12 DHeprusi MarHuTHOT'O MOJISI KATYIIKH C TOKOM
4.3.13 DNEKTPOMarHuTHOE I0JIE
TexHuueckne  yCTpOMCTBA:  IMOCTOSIHHBIC
4314 MAarHuThl, 3JIEKTPOMArHHTHI,
o ANEKTPOIBUTATENb, YCKOPUTENH
AJIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeUb
[IpakTnueckue paboTBhI. N3yuenne
MarHuTHOTO TIOJISI  KAaTyIIKA C  TOKOM.
43.15 Uccnenosanue NEUCTBUA HOCTOSIHHOT'O

MarauTa Ha paMKy C TOKOM. Hccaenosanue
SBJICHUSA BHCKTpOMaFHI/ITHOI\/'I HHAYKOUU

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHNWYECKUE N OSJIEKTPOMAI'HUTHBIE KOJIEBAHU A

KonebarensHas cucrema. CBoOoaubIe
koneOanusa.  ['apMoHHMUeckHe  KOJICOaHMS.
[lepuon, wacrora, amrmumtynma u  (dasa
KoJIeOaHuI

[IpyxxuHHBIH  MadATHUK. MaTemaTudecKkun
MAasiTHUK

YpaBHCHHE  TapMOHHYECKHX  KOJICOaHMIA.
Kunematndyeckoen IuHAMHUYECKOE OMUCAHUE
KOJI€0aTeIbHOTO JIBUXKEHUS

5.14

[IpeBpaiieHre SHEPruM MPHU TAPMOHUYECKUX
kosnebanusax. CBsA3b aMIUIMTYAbl KoJeOaHuit
UCXOMHOM  BENMYMHBI C  aMIUIMTYyJaMH
Kos1ie0aHui €€ CKOPOCTU U YCKOPEHHUS

Komnebarenpublit KOHTYD. CB00OOIHEIE




OJICKTPOMArHuTHBIC KOJIeOaHUusI B nacaJlbHOM
KoJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEKIY
MCEXaHUYCCKUMHN n SJICKTPOMAariuTHBIMHA
konebanusimu. @opmyna TomcoHa

5.1.6

3aKOH COXpaHEHHs DHHEPIMM B HACAIbHOM
KoJ1e0aTeIbHOM KOHTYPE

5.1.7

BriHyX1eHHBIE MEXaHWUYECKHE KOJIeOaHHUs.
Pe3onanc. Pe3onancnas KpHBasl.
Brinyxnennsie AJIEKTPOMArHUTHBIE
KoJIeOaHMUSL.

[TepemennsbIit TOK. CunycouganbHbIN
MIEPEMEHHBIH TOK.

MOIIIHOCTI) MNEPEMCHHOT'O TOKA. AMHJII/ITYI[HOG
n I[CI\/IICTBYIOHIGG 3HA4YCHUEC CHJIBI TOKa H
HAIPsSXKCHUA

5.1.10

Tpancdopmarop. IIpousBoacTso, nepenada u
norpebieHue JJIEKTPUYECKOU SHEPIUH.
DKOJIOTMYECKHE PHUCKU TpU IPOU3BOJICTBE
ANEKTPUIECKON JHEPIuu. Kynerypa
UCIOJIb30BaHUs JIIEKTPO3HEPIUH B
IIOBCEIHEBHOM JKU3HU

5.1.11

Texnuueckue  ycrTpoiictBa:  ceiicmorpad,
BIEKTPUYECKUI 3BOHOK, JINHUA
aNeKTponepeaay

5.1.12

IIpaxTHueckue paboThI. HccnenoBanue
3aBUCUMOCTH TIEpHOJa MaJbIX KoJeOaHuit
Ipy3a Ha HUTHU OT JUIMHBI HUTU U MACCHI Ipy3a.
HccenenoBanue nmepeMEeHHOrO0 TOKAa B LENU U3
MOCJICIOBATEIBHO COCTMHEHHBIX
KOHJCHCATOPA, KaTyIIKH U PE3UCTOpa

5.2

MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuueckue BOJTHBI, yCIIOBUS
591 pacrnpocTpaHEHHUs. [Tepuon. CkopocTb
o pacipocTpaHeHUs u JUTHHA BOJIHBI.
[ToriepeuHsble ¥ MPOAOIbHBIE BOJTHBI
597 ###Par### HuartepdepeHius u  audpaxiys
o MEXaHUYECKUX BOJIH
593 3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa.
o Beicora Tona. Tembp 3Byka
524 DJNEKTpOMarHuTHbIE BOJIHBI. Ycnosus




U3JIy4eHUS AJIIEKTPOMATrHUTHBIX BOJIH.
B3anmMHuas opuenranus BektopoB E, B u U B
2JIEKTPOMArHUTHOM BOJIHE B BaKyyMe

525

CaoiicTBa AJIEKTPOMATrHUTHBIX BOJIH:
OTpaXeHHE, TMPEJIOMIICHHEe, TOJSIPU3ALINS,
mudpakmus,  uHTepdepeHmus.  CkopocThb
AIEKTPOMATHUTHBIX BOJH

5.2.6

[Ikana 3JIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHHe DJIGKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHBI paJlI/IOCBﬂ?,I/I nu TCIICBUICHUS.
Pagnomokamyst. DJIEKTPOMAarHuTHOE
3arpsi3HEHUE OKPYXKAIOIIEH CpPeIbl

5.2.8

TexHudeckue  yCTpPOMCTBA:  MYy3BIKaJIbHBIC
MHCTPYMEHTBI, YJIbTPAa3BYKOBasl JHATHOCTUKA
B TEXHHUKE u MEJINLINHE, panap,
paguoONpPUEMHUK, TEJIEBU30D, AHTCHHA,
tenedon, CBY-neun

53

OIITHUKA

5.3.1

[IpsimonuHeitHOE pacmpoCTpaHEeHHWE CBETa B
oIHOpoaHOM cpexe. JIyu cBera

532

OtpaxxeHue cBeTta. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenne n300pakeHNi B TNIOCKOM 3€pKajie

533

IIpenomiieHne cBeTa. 3aKOHBI IPEIOMIICHHUS
CBeTA. AOCONOTHBIN [I0Ka3arellb
PeIOMIICHHUS

534

[TonHoe BHyTpeHHEee oTpaxeHue. [IpenenbHbii
YTOJ1 IIOJTHOTO BHYTPEHHETO OTPaKEHUS

535

Hucnepcusi cBeta. CioxHbI cocTaB 0enoro
ceeta. IIBet

5.3.6

CobOuparoniie ¥ pacCceWBaIONIUE  JIHH3BL
Tonkass nmH3a. DOKYCHOE pacCTOSHHE U
ONTUYECKas cuiia TOHKOW JuH3bl. [locTpoenue
n300paxeHui B coOuparonux u
pacceuBaronmx JiMH3ax. Popmysia TOHKOM
JTUH3bI. YBeJIMYeHUE, 1aBaeMoe JTINH30M

5.3.7

IIpenensl NPUMEHMMOCTH T'€OMETPUYECKOU
ONTHUKHU

53.8

Wutepdepenius CBeTa. KorepenTtHsie
HCTOYHUKH. Ycnosus HaOII0ACHUS




MaKCHUMYMOB u MHHUMYMOB B
UHTEep(PEPEHIIMOHHON  KapTUHE OT  JABYX
cuH(}a3HBIX KOTEPEHTHBIX HICTOYHUKOB

Hudpaxius ceeta. JudpakunonHas pemeérka.
YcnoBue HaOMIONEHUS TJIAaBHBIX MaKCUMYMOB

539 IpH MaJCHUH MOHOXPOMATHYECKOTO CBETa Ha
T(QPaKIIUOHHYIO PEIIETKY
5.3.10 [Tonsipuszanus ceera
TexHudeckne  yCTpOMCTBA:  OYKH, JyIa,
5311 doroanmapar, NPOCKIMOHHBIA  ammapar,
o MHKPOCKOII, TEJIECKOI, BOJIOKOHHAs OITHKA,
aupakInOHHAs PEHIETKA, MOISIPOUST
[IpakTueckue paboThLI. N3mepenue
5312 nokaszarens mpenomiieHus.  VccienoBanue

CBOMCTB M300pakeHuit B muH3ax. Habmonenue
JUCTIEPCUH CBETA

BJIEMEHTAHI CITIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTU

6.1

['paHumpl  MPUMEHUMOCTH  KJIACCHUYECKOU
MEXaHUKH. [Toctynatsr TEOpUHU
OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOMAYJS
CKOPOCTH CBE€Ta B BaKyyMme, MPUHIUI
OTHOCUTEIBHOCTH DHHIIITEHHA

6.2

OTHOCHUTENHLHOCTD OIHOBPECMCHHOCTH.
BaMeHHCHI/Ie BPEMCHHU U COKpAIICHUC NJIMHbI

6.3

DHeprusi ¥ UMIYJIbC CBOOOHON YaCTHUIIBI

6.4

CBsi3p Macchl C DJHEpPrUel W HUMITYJIBCOM
CBOOOJHOM  YacTUIBl.  DHEPrusi  IOKOA
CBOOOHOM YaCTHUIIBI

KBAHTOBA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKH

7.1.1

®otonbl. @opmyna Ilnanka cBg3U 3HEpPruu
($oTOHA C ero 4acToTOi. DHEPrusi U UMITYJIbC
¢dotoHa

OtkpeiTHE W wuccienoBanne ¢Gotodrddexra.
OnbIThI AlT. Crosnerosa. 3aKOHBI
dhoTodrdpdexra

VYpaBuenue OiHmTeHa 1A QoTodrddekra.
«Kpachnas rpanuna» ¢potospdexra

7.1.4

Hasnenue cera. OnbiTel I[1.H. JIeObeneBa




7.1.5

XUMHYECKOE NENCTBUE CBETA

TexHuueckue  ycTpoHCTBa:  (OTODIEMEHT,
dboTonatuuk, comHevHas 6aTapesi, CBETOIUOT

7.2

CTPOEHUE ATOMA

7.2.1

Mognens atoma Tomcona. OnbiTsl Pesepdopna
I10 UCCJIEIOBAHUIO CTPOEHUS aTOMa.
IInanerapnas mozens aroma

7.2.2

[Toctrynatel bopa. M3nydyenue u morionieHue
(GOTOHOB mpu Tmepexoje aroMa C OIHOTO
YPOBHSI SHEPruu Ha Apyroi. Buasl criekTpos.
CrniexTp ypoBHEH HEpruu aTomMa BoJ10poJa

7.2.3

BonHoBEIe cBoiicTBa 4YacTull. BOJHBI 1€
bpoiina. KoprycKyJisipHO-BOJHOBOU JTyasiu3M.
Jludpakiys 5JeKTPOHOB HAa KpUCTAIIaX

7.2.4

CroHTaHHoe H# BBIHYKACHHOC HW3JTY4YCHHC.
YCcTpoicTBO U IPUHITUTT PAOOTHI Jlazepa

7.2.5

TexHudeckue YCTpPOUCTBA:  CHEKTPaJbHBIN
aHain3 (CHEKTPOCKOIl), Jia3ep, KBAaHTOBBIN
KOMIIBIOTED

7.2.6

[TpakTHueckue paboTHI. Habmonenue
JTUHENYaToro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

MCTOI[BI HaGJIIO,Z[CHI/IH n peructpanmuun
SJICMCHTApPHBIX YaCTUIL]

7.3.2

OTKpbITHE PaIMOaKTUBHOCTH. OnbIThI
Pesepdbopna mo ompeneneHuro  coctaBa
paguoakTuBHOrOo  u3inyueHusd.  CBolicTBa
anbda-, Oera-, ramMMma-u3nydeHus. BrnusHue
PaINOAKTUBHOCTH HA )KMBBIE OPTaHU3MBbI

7.3.3

OtkpbiTHE TTPOTOHA U HeWTpoHa. HyknoHHas
Mozensb siapa ['eiisendepra — MiBanenko. 3apsin
sanpa. MaccoBoe uucio sanapa. M3otomnsl

7.3.4

Anbda-pacnaa. DIeKTPOHHbBIN U TO3UTPOHHBIN
Oeta-pacmaj. 'amma-u3nydenue. 3akoH
PaaoaKTHBHOTO pacraja

7.3.5

DOHeprust CBA3M HYKJIOHOB B sifpe. SlnepHbie
cuibl. Jledext macchl sapa

7.3.6

Snepusbie peakuun. [lenenue u CUHTE3 Aep

7.3.7

Anepubiii peaktop. TepMmosnepHBI CHHTES.




[Ipobnembl ¥ TEPCHEKTHBBI  SACPHOM
SHEPrETHUKHU. DKOJIOTHYECKHE aCIEeKThI
SIEPHOMN SHEPreTUKH

7.3.8

DneMeHTapHbIe YaCTHIIBI. OTtkpbITHE
MO3UTPOHA. OyHIaMEHTaIbHbIE
B3aUMOJIEVCTBUS

7.3.9

TexHUYeCcKHe yCTpONCTBA: T03UMETp, Kamepa
Bunbcona, sigepHsblil peakTop, aToMHasi 6oM0Oa

7.3.10

[IpakTuueckue padoTsl. MccnenoBanue TpekoB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&mHoro Heba. CosBesnmus, spKue
3BE3/bI, INIAHETHI, UX BUAUMOE IBIKEHUE

8.2

Conneynas cucreMa. IlmaHeTsl 3eMHOI
prnHI)I. HJ’IaHeTI)I-FI/IFaHTI)I n ux CHYTHI/IKI/I,
KapHI/IKOBBIe IIJIAHCTHI. ManHe TCJia
ConHeYHOH CHCTEMBI

8.3

Comnnrie, porocdepa u armochepa. ConHeuHas
AKTUBHOCTH

8.4

Uctounuk sHepruu CosHia v 3BE311

8.5

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETUMOCTb, paaMyC, TeMIeparypa, HX
B3aUMOCBs3b. JlMarpamMma «CHEKTpajbHbIN
KJacC — CBETHMOCTb». J3BE3IBI TJIABHOH
IOCJIEIOBATEILHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTD) ans 3BE3] rJIaBHOM
IIOCJIEIOBATEIbHOCTH

8.6

BuyTtpennee crtpoenue 3BE31. COBpEMEHHbBIE
MpEJICTaBICHUsI O  MPOUCXOXKICHUH U
sBomounn ConHua W 3BE3A. OTambl KU3HU
3BE3]

8.7

Mneunsii  Ilyte — Hama [amakTtuka.
CnupanbHas CTPYKTypa lanaktuku,
pacmpenenieHue  3BE31, Taza U [bUIM.
[Tonoxenue u asnxenue Connua B ['anaktuke.
[Inockas u  cdepuueckas  MOACUCTEMBI
lanaxtuku

8.8

Tunbl ramakTuk. PagporanakTuku M KBas3aphl.
UEpHbIe ABIPHI B sAPax TaaKTHK

8.9

Bcenennas. Pacuupenne Bceenennoil. 3akoH




Xab0ma. Pasberanme ramakTuk. Bospact u
panuyc Beenennoi, Teopus bosbiioro B3peiBa.
Mogenps «ropsiueri Becenennoi». PenukroBoe
U3Iy4deHue

8.10

MacmraGHast CTpyKTypa Bcenennon.
Meraranaktuka. Hepeménnsle mpoOiaeMbl
aCTPOHOMUU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kox
NMpPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHs OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMBbl CpeIHero
o0u1ero oopazoBaHus

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ pacino3HaBaThb (I)I/I3I/I"ICCKI/IG SABJICHUA

(npoueccm) 1 00BICHATH UX Ha OCHOBE HU3Yy4YCHHBIX 3dKOHOB

Bnagenune ocHoBoOIONAraronMu (1)I/I3I/ILICCKI/IMI/I IIOHATUAMHU H

BEJTMYMHAMU, XapaKTEPU3YIOMUMHU (HU3UYECKUE TPOIECCHI

ChopmupoBaHHOCTh YMEHUN MPUMEHSATH 3aKOHBI KJIACCUYECKOM
MEXaHUKH, MOJIEKYJSIpHOW  (OU3UKHM W  TEPMOJMHAMHKH,
JNEKTPOJAUHAMUKH, KBAaHTOBOW (HM3WKKM JUIsi  aHAIM3a W
OOBSICHEHHS SBICHMI MHUKPOMHpA, MAKpOMHpa U MeraMupa,
pasznuyath  ycioBus  (TpaHUIBl, 00JacTH) NPUMEHHUMOCTH
(U3MYECKUX  3aKOHOB, TOHHMMATh  BCEOONIMI  XapakTep
(dyHIaMEHTAIBHBIX 3aKOHOB M OTPAHUYCHHOCTHh HCIIOJIb30BAHHSI
YaCTHBIX 3aKOHOB; aHAIM3UPOBATh (UBUYECKUE TPOIIECCHI,

HCIIOJIb3YA OCHOBHBIC ITOJIOKCHHA, 3dKOHBI 1 3aKOHOMCPHOCTH

CchopMupoBaHHOCTh YMEHUS PA3JINYaTh YCIOBHS IPUMEHUMOCTH

MoeNel (pU3NIECKUX TEN U MPOIIECCOB (SIBICHHM )

ChopMupoBaHHOCTh YMEHUS pellaTh pacdy€THbIC 3a/la4M C SIBHO
3aJJaHHOM W HESIBHO 3aJaHHOW (U3NYECKON MOJENbI0: Ha
OCHOBAaHMHU aHaJIM3a YCJIOBUA BI>I6I/IpaTI) (I)I/I?,I/I‘-IGCKI/IG MOJCJ/IH,
OTBEYalIIe TpeOOBAHUAM 33Ja4yd, MPUMEHATH (OPMYIIBI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl GU3UUECKUX TEOPUH MpH
HCIIOJIB30OBAHMU MATCMATHUYCCKUX MCETOOOB PpPCIICHUA 3aaad,
IMPOBOAHTD paC‘IéTBI Ha OCHOBaHUM HUMCIOIIUXCA JaHHBbIX,
aHAJIN3UPOBATh PE3YJIbTaThl U KOPPEKTHUPOBATh METO/bI PEIICHHUS

C Y4ETOM MOJyUYEHHBIX pe3yIbTaTOB

Pemiate kauecTBeHHBIE 33a4u, TPeOYyIOLIME TPUMEHEHHs 3HAaHUH
U3 Ppa3HbIX pas3feloB IIKOJIBHOTO Kypca (U3MKHM, a TaKxe
VMHTErPALMY 3HAHUU U3 JPYTUX NIPEIMETOB €CTECTBEHHOHAYYHOI O

LMKJIA: BBICTpAaUBaTh JOTHYECKYIO LEMOYKY paCCyXICHUH ¢




OHOpOfI Ha U3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTU U (I)I/I3I/I‘-I€CKI/I€

SABJICHUA

BrnageHne  OCHOBHBIMM  METOJAaMHM  HAy4HOI'O  ITO3HAHUS,
UCMOJIb3YyeMbIMU B (DU3UKE: MPOBOAUTH NpPSMbIE U KOCBEHHBIE
U3MEPEHUsl (PU3MUECKUX BEJIWYMH, BBIOMpas ONTUMAJIbHBIN
CIoco0 HM3MEpPEHHS W HCIOJNb3Yysl W3BECTHBIE METONBI OICHKH
MOrPEIIHOCTEN U3MEPEHHUI, MPOBOAUTH HCCIIENOBAHUE
3aBUCUMOCTEH (PU3NUECKUX BEJIWYHMH C MCIIOJIb30BAaHUEM IPSIMbIX
U3MEPEHUH, OOBACHATH IOJYYCHHBIE pE3yJbTaTbl, HCIOIb3Ys
¢u3nveckue TEOpWH, 3aKOHBl M TIOHATHS, W JeNIaTh BBIBOJBI;
coOmogaTh mpaBwia O€30HMacHOTO TpyAa INpU  IMPOBEICHUU
UCCIIeIOBAaHUIM B paMKax y4eOHOro SKCIepUMEHTa M y4yeOHO-
UCCIIEIOBATENIbCKOM 1€ATEIbHOCTH C UCTIOIb30BaHUEM LU(POBBIX

M3MEPUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 000PYI0BAHUS

ChopMUpOBAaHHOCT, yMEHUW aHATU3UPOBATH M  OILICHUBATh
MOCTIE/ICTBUSL  OBITOBOM M TIPOHM3BOJCTBEHHOH JESTEIHHOCTH
YeJI0BEeKa, CBA3aHHOW € (PM3MYECKHMMHU IPOLECCaMH, C MO3ULMHA
HKOJIOTUYECKOM 0e3011acCHOCTH; MPECTaBICHUN O pPallMOHAIIBHOM
IIPUPOJONOIB30BAHUHN, A TaKXKe pasyMHOM HCIIOJIb30BaHUH
JNOCTW)KCHUM HAYKU M TEXHOJOTHMU JUIs JAJIBHEUIIEro pa3BUTHUS

YCIOBCUCCKOI'0 O6IJ.ICCTB3.

OBnazieHue pa3IMYHBIMH CcIIocoO0aMu paboThl ¢ HH(pOpManmen
(HU3MYECKOTO COAEp)KaHUSI C MCIOJIb30BAHHEM COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTHH; pa3BUTHE YMEHUI KDUTHIECKOTO

aHaJIM3a U OLIEHKH JIOCTOBEPHOCTH MOJIy4yaeMoi nHpopMaluu

10

CdopMUpPOBAaHHOCTH YMEHHUW TMPUMEHITH OCHOBOTIOJATAIOIINE
ACTPOHOMUYECKHUE TOHATHUSA, TEOPUM U 3aKOHBI IS aHAIW3a U
00BsICHEHHS (PU3NYECKUX MTPOLIECCOB, MIPOUCXOIAIINX Ha 3BE3/IaX,
B 3BE3MIHBIX CHUCTEMaX, B MEKTaJIaKTHYECKON cpele; TBUKECHHUS

HeOEeCHBIX TEJI, DBOJIIOLMHY 3BE311 1 BeemenHomn




IHEPEYEHD 2JIEMEHTOB COIEPKXAHUS, IIPOBEPAEMBIX HA
EI'D 110 ®U3UKE



Koa

pa3gena/ Koa anemeHTa IIpoeepaeMEblil 3.1eMeHT COTep:RaHHA
TEMEI
1 MEXAHHEA
11 KHMHEMATHEA

Mexamugeckoe — gpmEenHe. OTHOCHTENIBEHOCTE — MEXaHHTECKOTO

111 0
nemgeERs. CHCTeMA 0TCHETa
Marepratenas Touxa.
4 TpacKTOPHA
E€ pamiyc-gextTop:
Flt)=(xle) Mr)=(e)),
TPaeKTOPIIA,
v nepeMeneHne: ¥
o AF =7 (ty)—F(t)=r -1 = *
B g ) R
oyTh.
CrokeHIe IepeMelne il
& =4, +4r,
CropoCTh MaTEPHATEHOH TOTKH:
. 4 g
o=—r| =F=(u.v,.,),
At e
Ax , . ,
v, = e =X, aHAIOTHYHO v, =Y/, U.=Z/.
33 e
CnoxeHHe CKopocTeil: o, = o, + 0, -
BrrHcIeHHe NepeMelleHHA H Iy TH MaTepHATEHOH TOUKH IpH
NPAMOTHESHHOM JEIEEHHE EJOITE OCH X [0 TPadHEY 3aBHCHMOCTH
v ()
- . AU ., \
VYeropeHne MaTepHaTbHON TOYKIL d = ¥ =g,/ =|a,.a,.a.).
r—0
114 A
L ¥} ¢ = .
a =—- =(u, ) ', aganorm4so a, =(v, |", a.=(v.)"
A [y ' ' S o
PapnOMepHOE IpAMOTHHEHHOE JBHHEHHE:
1.15 x(m) = xg + vyl

Vi )= Vo = KHem




ParHOVCKOPEHHOE NPAMOTHHEHHOS TEIKEHHE
pe!
a.
x(t)=x,+uv, 1t +——
( ] ] 0x 3

v(t)=u, +at
a, = const

-
“

U'ft U= :a\‘(“.l e '1'.‘.]

[1pH JBIDKEHINI B OXHOM HaNpaBIeHMI OyTh § = 2L :”-’ -t

-

CeobogHOE mageHHe. YCKOPEHHE CEOOOIHOTO TATEHHT.

Yy w
e

(4] Xy x

JemxeHHe Teqla, OpPOMEHHOTO 0 VITIOM O K TOPH20HTY:

[x(t) =xp tUpf =2 tUycosa-t

"

¥ :
lJ'(f)=J'a+Um~t+ng=J'c+Uc5ma' __gl‘T

v (t)=vy, =v,cosa

v (t)=v,, +g,t =y, sina— gt

g, =0
g, =—g =const

Kpreomurefinoe ApmKeHHe. [[EMKeHHe MATEPHATEHOR TOUKH 11O
OKPYKHOCTH.
VII0Bad H THHEHHAT CKOPOCTE TOUKH: V = @R .

IIps paEHOMepHOM JEMKEHHH TOYKH IO OKPYAHOCTH @ = — = 270D .

|8

"
i

L 2
[leHTpOCTPEMHTEIBHOE YCKOPEHHE TOUKH: dp = 7 =w*R . INom\oe

VCKOpEHHE MATePHATEHOH TOTKH

Teépmoe Teno. [TocTymaTensHOe H BPAIIATEIBHOE IBHACHHE TBEPIOTO
Tena

12

JHHAMMEA

121

WrepunnansHble cHCTEMEL oTc3eTa. Ileprrni 2akoH Hetotora. [IpHEIHED
OTHOCHTENBHOCTH [ amines

122

m

v

Macca tena. IlnoTHOCTE BemIecTEa: p =




123 Crna. TIpHHIEN CYTIEPIIOHIEE CHT. Fpppomeiers = F1 + F2 + ..
124 Bmpo_i:I 33K0H I-Emomm: I7TH MarepHATEHOH ToukH B HCO }‘:"1 =mdi;
Ap=FAr opu F = Kxcm
S E———
o F,
125
Tpetuit 2akoH HEOTOHA 1718 MaTepHATEHELX TOUeK: F_f; =Fy
3aKOH BCEMHPHOTO TATOTEHHA: CHIE NPHTTEECHHA MEETY TOYeUHEIMH
MACCaMH paBHH F = Gm;;l
126 Cmna Toxectd. LeHTp TomecTH Tema. 33EHCHMOCTE CHIEl TAKECTH OT
EBICOTHL h HAZ IIOBEPXHOCTREC IUTAHETH PATHYCOM R 1 a2 = L‘”l:
(Ro+h)
12 Crna yopyrocTH. 3akoH [vEa: Fr = —kx
Crna tperns. Cyxoe TpeHHE.
128 CHIa TpeHHA CROMBEKEHHA: Fry = (.
Crna TpeHns nokos: Frp < uf.
Koaddumment tperns
129 aeneHne: p = %
13 CTATHEA
- 3 i \:'
1341 X
MomeHT CHIEL 0THOCHTEIEHO OCH BpPAMIeHHA:
M =Fl, roe | — miewo CHIR F otHOCHTEMEHD OCH, IpOXOIImeH depes
Toay O nepneHIHKVTIPHO PHCYHEY
Hentp Mace Tena. | ITenTp Macc CHCTEMEI MATepHANEHEL TOYEK:
mr + Mgy +
132 P = mp
B omsopomHoM none ToxecTH (Z = Krcm) OeHTp Mace Tela COBNATaeT C
ET0 UEHTPOM TAEECTH
YcIoBHA pagHoBecHT TEEpIore Tena B HCO:
[My+M,+...=0
133

1[}31+F2+...=0

1.3.4 | 3axon [Tackans

1.3.5 | Jaenenne B xuarocTH, noxoameiica E HCO: p = py + pay
3akoH Apxmdena: f’m ="Precs .

1.3.6 | ecm: Temo H xHAKocTE HokoATCd B HCO, 10 Fap: = 2V amew




14

3AKOHBI COXPAHEHHA B MEXAHHKE

141

HMITyIeEC MaTepHATEHOH TOUKH. F = mV

142

WMmymec cHCTEMHEL TR F= + 2 + ..

143

S3KOH H3MEHEHHS H COXPAHSHHT HMITYIBCA

B HCO AP = A} + 73 + ) = FramemmMt + FogmemAt +

eHCO , ecH AT = A(fi + 2 +..) = 0, eCH Flomeam + Frsgema + ... =
PeakTHEHOS JEHECHHE

0

144

A7 x

PaboTa cHIEI Ha MaToM OEPEMEMIEHHH:

A:|}*:|-|,Af'|-cos a=F -Ax

o

MomHoCTs CHIERL:

145 £CJIH 23 EpeMa Af paboTa CHIH HIMeHRZeTCq Ha | TO MOITHOCTE CHITH
AA
P=— =F-v-cosa
Ay o
2 2
x 2 m-_ p
KuneTHYecKad 3HePTHA MaTepPHATEHOH TOMKH: Ko = T
LM
146 3aKoH H2MEeHEHHE KHHETHUECKOH SHEPTHH CHCTEME] MaTePHATEHEX
Touek: EMCOAE  =A +A +
EHE 1 2
[oTeHIHATEHAT 3HEPTHA:
714 DOTEHIHATEHER CHT 412 = Elnyresn — Eomoresn— = Al morenn-
[NoTeHIHATEHAS 3HSPTHA MaTePHATEHOH TOYKH B OJHOPOTHOM IIONE
147

TEKECTH. Eqgregy = M24 .
TloTeHnEaTEHAS 3HEPTHA VIOPYTO AehOpMEPOEAHHOTO TEIA:
et

o

Enoresm




33KOH H3MEHEHHA H COXpPAHCHHA MEXAHHYIE CKOR JHCPrHH:

Euex = Exun Enorex-ma

148 B IICO AE,ex = Ascex senorenn. cuns
B IICO AEyex = 0, €Il Agcex renoresm. can = 0
15 MEXAHHYECKHME KOJIEBAHHA H BOJIHBI
Tapmonngeckie koae0aHHS MATePHATEHOH TOYKH. AMILTHTVAA H daza
KoneOaHrEA. KHHEeMaTHYecKOe OIHCAHHE:
x(7) = Asin( wr +9,).
() =x/,
a(=(v,),=—ex() =a +o0'x=0,
I1e X - CMEMEeHHe H2 PAEHOEECHA.
JHHAMHYIECKOS OIHCAHHEe. Md, = —kx, IIe k= me”. T0 IHAUHT, 9T0
Fy=-=KX
1.5.1 JHepreTHYeCcKOS ONHC3AHHe (33K0H COXpPAHEHHA MeXaHHYeCKOH
3HEPTHH):
e kT _my, k — oond
2 2 2 2
CeA3p aMIUIHTVAE KOTeOaHHH CMEMIEHHE MAaTepPHATEHOH TOYKH
C AMILTHTYAAME KOIE0aHHH e€ CKOPOCTH H ¥CKOPeHHT:
“
U =M, a =04
Tleproa u 9acToTa KOTeOAHHH:
2n 1
T — — — —
)] v
Tleproa MaTer CBOOOTHEL KOIEOAHMH MATEMATHIECKOTO MAATHHEA:
I
- T=2n |—
5
1.52 J;
Tleproa cecOOmHED KOTe0AHHH NPYAHHEHOTO MATTHHEA:
m
T =2m|—
k
153 Brmy#gernte xonedanna. PezoHanc. Pe30HaHCHAT KPHEAd




TlomepedHsle H OpoRoONBHER EOMHEL CHOPOCTE PAacOpoCTpaHeHHA H

IJIHHA BOIHEL A = BT = -

Hutepdepenmms B qudpariiEg BomH

3evk. CrOpOCTE 2EVEA

b2

MOJIEKYIAPHASA $H3UKA. TEPMOIHHAMIKA

21

MOIEKYITAPHAN $IM3HKA

Mogens cTpoeHma razoB, XHOKocTeH H TBEpAEIX Ten [lyere

TEPMOTHHAMHICCEaA CHCTEMA {:TCJ'IO) COCTOHT H3 N OJHHAKOBEIL

{ m
MOIEENIL. Torga konHHEecTEC BemecTEa vV = o A

Ng M
rae Ny — 9HcIo ABOragpo, M — MAcca CHCTEMEI (Tena), 4 — MOIEpHad

MaCCa E€IIECTIEA

212

Tennoeoe JEECHEHHE aTOMOE H MOIEKYI ECIIECTEA

243

BaamvogeACTEHE JaCcTHI] BEIISCTEA

214

Tuddrzma. BpovHOECKOS JEHKEHHE

215

Mogens maeanssoro raza e MKT

216

Cea3e MexTy JaETeHHEM H CcpelHeH KHHETHYeCKOH >HeprHeH
MOCTYNATeNEHOTO TeIUIOBOre JBHEEHHA MOIEKYT HISATBRHOTO ra3za
(ocHoEHOE YpaeHeHHe MEKT):

1 = 2 (my*
p:—m,,nu‘:—n-l ] =
3 3 1 2

2 S
T o
3

.

roe MCI — MACCA OIHOH MOJICKYIIRL, 11 = _—, - KOHLICHTPAOHA MOJEKYIL

/

2173

AbcomorHan Temeparypa: T=1 +273K

218

CeAzp TeMIEpaTypel Ta3a CO CpedHeH KHHETHYECKOH 3HeprHel
MOCTYIATENBHOTO TEIUIOBOTO JBHAEHH €10 MOMeKyIL:

219

Vpaenenne p = nkT

21.10

Mogens BEaeansHOTO rasa B TEPMOIHHAMEKE.

| Vpapserse Merneneesa — Kianeiposa

| BelpskeH e 114 BHY TPEHHEH SHEPTHH

Vpapuerne Menneneesa — Knaneifipona (nprmenimMbie opMel
3anicn):

pV="RT=vRT -NkT, p=PRT
0 M

BripakeHne s B[{}"l'pelﬂlen IHEPTHII OJHOATOMHOI0 HISATBHOIO

Ta3a (IpIMeniMble GOPMBT 3aImIcH ):




3m
2 [l

'

U=2vRT =2 T =

b | L

RT =ve,T=2p¥

2311

SaK0H ,‘:[a.nrona A1 JABIIEHHA CMECH PaszpEecHERIX T'a30E!
P=pi+pa+-.

2.1.12

H?.OHPOHCCCH E PazpexeHHOM ras¢ C NOCTOAHHEIM 9HCIOM MOIEEV N
{C MOCTOAHHEIM KOIHYECTEOM BEIIECTEA \-‘)Z

Tepmuzea (T = const): pV = const ,

mzoxopa (V = const): P _ Kuem ;

mz00apa (p = const): F = KHem.

I'paprmecroe npeacTaeteHne Hzonponeccos Ha pvV-, pT-u V-
JHATPAMMAX.

O0neqHHeHHEIH ra30BEH 2aK0H: i = Kncm

1
LT MOCTOAHHOI? KNTHICCTEA BEINECTEA V.

2.1.13

HacrmesHEIE H HEHACKIMIEHHEIE MapElL KauecTEeHHAT 3aBHCHMOCTE
ILTIOTHOCTH H J4BICHHA HACBIOICHHOIO MDaPda OT TEMIOCPATVPRI, HX
HEe33aBHCHMOCTE 0T 00sEMa HACEIIIEHHAOTD napa

2.1.14

BraxsOCTE BOZAYXA.
Pagal D) _ el
Pracsmmapa(] ) Pascommepa(T)

OTHOCHTEIEHAS BIAKHOCTE: Q=

21.15

Hamenerne arpEraTHbIX COCTOAHHE BEIIECTEA: HCIIAPEHHE
H KOHICHCAMHA, KHIICHHS AHIKOCTH

21.16

Hamenenne ArpETaTHRIX COCTOAHHE BEIMECTEA. TLUTABJICHHE
H KPHCTALTH3AITHA

2117

ITpeoOpazoranHe 3HEPTHH E (Da20BEIX Mepexomax

TEPMOJMHAMMEA

Temnoeoe PABHOBECHE H TEMIIEPATYpa

BayTpennas sHeprua

Tennonmepenasa Kak cnocod H3MeHEHHT BHYTpeHHEH 3HEPrHHE
bez copepmerns padoTEl. KoHBEKITHA, TeIIONPOROIHOCTE, HETVICHHS

KomgecTeo TeIToTEL
YOenpHAA TEMI0EMKOCTE BemecTea ¢ 0 = cmAT

YoenpHAT TeI10Ta napoodpazoeasns Lo O = Lm.
YIenpHAA TeIUI0Ta IIaEneHHs . 0 = Am.
YienwHad TEIUIOTA CTOPaHHT TolIHea q: O = gm

3meMeHTapHaR padoTa B TepMogHHaMEERe. 4 = pAB .
Brraucierre padorel no rpadHEy Opolecca Ha pV-IHAarpauue




2
[
]

[lepEHH 22K0H TepMOTEHAMBEKHE. O = AU +41 = (Uh — L) + 4z

Anmabara: Q'I_J =0= dp=({T- L';v_) =AlT;

Bropoii zakos TepMoguHaMBEKH. HeoOparsnEele mponeccEl

]
(=]
L =]

TIpHEOHOE! JelicTERA TeILIOBRX MameH. K11

0 0 0

ZHArp ZUHArp U Harp

'r]:

MaxcmuansHoe 2HageHEe KT ITaxt Kapro:
T e SO T

Max M = M gagme :“}—zl—ﬂ

Harp Tﬂm‘p

VYpaeHeHHe Temwnoeore damagca: O+ Oh +0s+ ... =10

SIEKTPOOMHAMIMKA

31

SIEKTPHYECKOE ITOJIE

SNEKTPHIANEA Tel H e€ NpoAETeHHT. JIeKTPHIeCKHE 2apay.
Jea EHAa 2apaga. JIeMeHTapHEIH AIeKTPHEeCKHHE 3apam.
3aK0H COXpaHEENA MIEKTPHIECKOTO 3apaaa

Baamuoneficrene 3apagoe. Togeussle zapanrr Jakos KymoHa:
E OJHOPOJHOM BEIIECTEE ¢ JH3IeKTPHIECKOH NPOHATIAEMOCTEIO &

F=k|@1|'|f}: = 1 _|‘§z"1|'1
T 4mes,

>

SnexTpraeckoe mote. Ero geficTENe Ha ATeKTPHISCKHE 3apaInl

Hanpa#€HHOCTE 3IeKTPHIECKOTO MOIE: E= ’
Frpodmt
Tlone ToweqHoro 2apsma; &, = L}% ¥

OTHOPOTHOE MOTeE: E = Kouem.

KapTHHEE! THEHE HAOpOEEHEHOCTH 3THX IOIeH

315

TloTeHOHATEHOCTE JIEETPOCTATHYIE CROTO ITOJLT.

PasHOCTE NOTEHIHANOE H HaNpTKeHHe: A3 = g(g) —02) = gAp =gV
[ToTeHMHATEHAS 3HEPTHA 23pA7A B 3IEKTPOCTATHIe CKOM moae: I = gg.

A=-ABm
W

[ToTermHan NIEKTPOCTATHIECKOTO IO §f = —
q

Cea3p HANPTHEEHHOCTH MOId H pPA3HOCTH OOTEHIHAIOE OI4

ONHOPOTHOTO 3MeKTpocTaTiEeckoro moma: U=Ed

TIpHHIHD CYIEpPIIOZHITHE MEKTPHYIE CKIX momei:

E=E+E+Co=pi+p+..

HPOBD,IIHJH{H B NIEKTPOCTAaTHICCROM ITOJIE.

VeI0BHE paBHOBECHS 3apAI0B. BHYTPH Nposogeuka EX = (0 | BHYIPH H

HAa NOESPXHOCTH NPOBOIHHES ¢ = const

JU3MeKTpHKH B 3ISKTPOCTATHYIeCKOM @one.  [[H3NeKTpHHecKas

MPOHHITAEMOCTE BEINMECTEA £



KongeHcaTop. 3MeKTpoéMKOCTE KOHeHcaTopa: ' = 4

£8p5
= SC(;

3neKTpoEMKOCTE ILTOCKOTO KoEeHcaTopa: C =

3.1.10

[lapanieTbHOE COSTHHEHHE KOHICHCATOPOE:
g=qi+@+C.U=U0=C.Copun—Cr1+C2+...
[Tocie0EaTe IbHOE COSTHHEHHE KOHICHCATOPOE:

§ g
L s T = O e Ty
R, e %

3.1.11

JHepres 3apoKCHHOTO KOHAeHCcaTopa: I, = g L

32

JAKOHBI TIOCTOAHHOI'O TOKA

321,

CHIa ToKa:

o |

Ar Ar—0

[MTocTosaseE ToK: [ = const
J11 mocTOAHHOTO ToKa q = It

VYCI0BHA CYIMECTEOBAHHS AEKTPHIECKOTO TOKA.
Hampaxerne Un 31CE

3aroH OMa A8 y9acTEAa MenH: g =

b |

324

JNEeKTpHUECKDE  CONPOTHEIEHHE.  33aBHCHMOCTE  CONPOTHEIEHHA
OTHOPOTHOTO IIPOEOJHHEA OT €ro JTHHEl H CEYeHHA. YIeInHOE

CONPOTHEIEHHE BEMEeCcTEa. R = p§

‘4 CTOPOEEIDITHER

g

Heroasmen Toka. 3C HCTOUHHKA Toka: £ =

BH_‘{‘IPEH}IEC COIPOTHEICHHAS HCTOTHHEA TOKA

326

3aron Oma 374 momHOH (2aMEHYTOH) 3dexTpHdeckol nema: E=1R +Ir,
oTiyga g =

E.r
"= R

FPro

327

HSPE.TUIEJII:HDE COEJHHEHHE MPOEOTHHEOE
— + YV =1l = —_— e b —
I I1 +}]2 = L2

[TocenopareasHOE COSTHHEHHE IPOEOIHHKOE:
U= U1 - 3"2_ +. Hl =}r'£2 = . Rpa=Ri+Rz+ .

Pabota amexTpE=eckoro Toka: A= IUtL
Saxon Txoyna — Jlegma: O = °Pm .

Hapesacrope P: Q=A=APm=HVm=

72

RI
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Ha.pamm:mncre COCOHHCHHE NPOEOTHHEOE
1 i
1= +8,+  V,=U-=__ s—==+35+_
1TV =T " R, Ri A
HOCJ'IE‘JDBETEIBHOE CO€THHEHHE NIPOBOIHHEKOE.

U=U1 +*}"2 + _____Hl =}F[2= v Rpa=R1+R3+ ..

Pabota anexTpr=eckoro Toka: A= IUt
3akon Jxoyna — Jlemma: O = 4°Pm

72

Hapesacrope P- OQ=A=2"Pm=HVm= %:

MomHOCTE 3MeKTPHYE CKOTO TOKA:

TemnoEad MOMIHEOCTE, BRSTACMAT Ha PESHCTOPE

p=rr-Y
R

MomBOCTE HCTOIHHEA TOKA

Ar—30

CeoDOTHEIE HOCHTEIH 3IeKTPHUSCKHX 32apHI0E E IIPOBOJHHEAX.
MexaHHIMEI OpPOBOIHMOCTH TBEEPIEIX METAIOE, pAcIEOPOE H
PACIIAEOE 3MeKTPOIHTOE, Ta30E. [TomynpoEOTHHEH.
IlomyIpoECIHEEOERIH JHOT

33

MATHHTHOE IIOME

331

Mexapmaeckoe EraEMOTeHCTEHe MarHHTIOE. Marmwraoe mome. Bextop
MArHEHTHOH HHAVKIMH. [IpHHITHN CYOEpPHOIHIHH MAarHHTHEIX [OIJeH:
E =Y f); 1+ _E_}: L

JIHEHH HEIVKIHM MATHHTHOTO Mo KapTHHa IHEHH HEIVKIHH
MarEHTHOTO II0NA MOJOCOECIO H [OJKOEOQOPasHOTO NOCTOAHHEIX
MarHHTOE

OmriT 3pcrega. MaraeTHoe noTe NPOROIHHEEA ¢ TOKOM. KapTHHA THHHE
HHIVKOHH MAarHEHTHOIO MOIf JJHHHOIO [OPAMOI0 [POECTHHEA
H 2aMEHYTOI0 KOIELEEOr0 IPOEOIHHEA, KaTyIIEH

C TOKOM

333

Crma Awmepa, ef HanparIeHHe H BeHIHHEA Fy = A01cea  1ae o —
VTOT MeXIY HalpaETeHHeM IPOBOTIHHEA H BEKTOPOM B

334

Cuna JlopeHna, ef HANpaRTeHHe H BETHYHHA® Frop = lglvBsing
Ide o — VIod MeEdy BexropaMH V H B JIlpHEeHHe 23apEKeHHOH
JaCTHIE! B OTHOPOJHOM MArHHTHOM IO

3:4

SIEKTPOMATHHTHAA HHITYKITHA




TTotok BexTOpa MarHHTHOHR HEOVEIEH: @ = B,.5 = BScosa

] B

AL G
342 Fenerne 3nexTpoMarHEMTHOR HEVKITHA. 3C HEAVKITHE

33KOH JIEKTPOMAarHHTHOH HEIYKIHE ©apanes:
343 Ef — AD =@

t
Ar A=

344 =

3MC HEOVEKIHE B IpAMOM NPOBOJHHKS ATHHOH |, ABEEYINEMCE CO

cropocTeie ¥ (¥ L 73 E OJHOPOJHOM MarHEHTHOM noe B:

|Ezl = Blveosa

. TOe o — YToI MexIy BekTopoM B H HopMankio 7l K IDIOCKOCTH, B

KOTOPOH JI8#aT EeKTOPE] T . BCIH Tt B.u ¥ 10 |E)| =Blv
345 Ilpaerno Jlenna

T

HugykrHEHOCTE: L = 7 mm P =LL

Camonenyruams. 3(C caMoHHIVEITHH:
346 Al

— — ’
5T EL —H
0
: e

347 JHeprui MarHHTHOTO [T0JIE KATVIOEH C TokoM: A = oy

EKTPOMATHUTHBIE KOJIEBAHVA 1 BOTHEL

Konebaremsrerii koHTVp. CEODOmHEIE 3IeKTPOMATHHTHEIE KOIe0aHHA B
HeaTBHOM KOIe0aTeEHOM KOBTVPE:



[ q(1) =G 5in( 2t + ;)

351 pay: o ; - _ .
Ir TJ =4q, _mmcosl Cﬂr+(p0] _Imcogr(m+@0)
2x 1
$oparya Tomcora: T =2mJIC | omkyma o = 7= 7
CeA2p AMIUIHTYIEL 23pAAa KOHAEHCATOpa C AMILIHTYAOH CHIE! TOKA IpH
CECOOIHEIX  3IeKTPOMATHHTHEIX  KONeDaHHAX B HISATEHOM
KOTe0aTeTEHOM KOHTYPE:
—_ Im.a.x
 —
w
35 3aK0H COXpaHEHNA 3HEPTHH B HICATEHOM KoIe0aTeTbHOM KOHTY Pe:
52
3513 BrIHYV#IeHHE® 31eKTPOMAarHHTHEIE KoneOarHa. PezoHaHe
[TepenenHel ToK. [IpoHzBOACTEO, IHepedada H HoTpedleHHe
3TeKTPHIECKOH SHEPrHH
354 2 4O CO o S A
+ = = = TR = const.
2 2 2z 2
355 CeoHCTEA 3MEKTPOMArHHTHEX EOH. D3aHMEAA OpHEHTaNHA ECKIOPOE
e o AR
B 3ICKTPOMATHHTHOE BOMHe BEBakyvyMe: £ L 5 1 ©
156 [Mkana 3MEKTPOMATHHTHEIX EBOTH. [IpHMEHEHHE 3TeKTPOMATHHTHEIX
5
EOTH B TEXHHEKE H OBITY
3.6 OIITHEA
361 [TpavoTHHEHHOS pacIpoCIpaHeHHe CBETA B OJHOPOJHOH Cpeme.
== Toueqssrd BeToTHAE. [TV cBeTa
3aKOHEI OTPa#eHHT CBeTa. a = f§
wlp
362
363 [TocTpoeHHe K300paKeHHH B ILTOCKOM 3epKaie

SaKOHED OpCIOMICHHA CECTA.

[TpemoMIeHHe CBETA: M1 560 = M58l

ADCOMIOTHED MOKAZATENE NPETIOMICHAT: Hage =

=M™

= Hz W1
OTHOCHTEIRHEH [I0K33aTeNE NPEIIOMNICHET Moy = — = —.



jo4d "
Hom avuel B OpHaMe.
1"‘1_. = 1"2 ot ”;}1 = ”2}. p)
CooTHOmEeHHe 9acToT H COCTHOIIEHHE JIHH EQIH IPH Oepexode
MOHOXPOMATHYECKOIO CESTA Hepe? MPaHHIy pa3dena JEVE ONTHHEeCKHR
cped:
H: = ”I ‘ H:
- n
365 /‘ﬂ>\ :
[Toanoe BHYTpeHHEE OTPRKEHHE.
& 1 M2
[IpeneNBHEI YIOI IOIHOTY EHY TPEHHETO OTPAAeHET. S80p = — = W
CoOHpalolmHe H pacceHEAONTHE IHHIEL ToHKAZ amH33. PokycHoe
= 1
366 paccToAHHE H OITHYSCKad CHIA TOHKOH MHHIEL D = 7
= 1 1 1
DopMYIA TOHEOH THHIEL . + .? e
. 2 oA
VYEenHUeHHe, JaEaeMoe MHHI0H: [ = — = —
H 4
d T
[ 3
H
jerT F
L
F h
S
B cimydae pacceHBAKOIIEH JTHHEEL
S|
D=0= F-= 3] = {0,
I | |
368 T
3om qy9a, mpollelmierc JHHSY 0] NPOHEOIEHEIM VIZIOM K €8 [IapHoH
omTHEIeckoH ocH. [TocTpoeHHEe H300pAESHHE TOYMEH H OTPe3IKa OpIMOH
B CODHPAIOIIHX H pacceHBAONIHE THHAX H HX CHCTEMAax
jeo OToANNApaT KAK ONTHEeCKHH nprbop. [1a3 Kak onTHYeCcKad CHCTEMA

36

Hurepdepenmms  ceeta.  KorepeHTHElR — HCTOYHHEH.  YCIOBHS
Ha0MmoZeHHT MAKCHMYMOE H MHEHHMYMOE E HHTepdepeHIHOHEOH
KapTHHE 0T JEVX CHH()AZHEX KOTEPEHTHE HCTOYHHKOE

e
MAKCIIMYMBI — A=2m—, m=0,+1,+2,%3,. .,

a



g
MIIHIIMYMEI — a:[zm-i-l_);, m=0,+1,+2 +3 .

e

el

Mudpakmms ceeta. JubpaknHoEHAT peméTka. YCIOEHe HaOMOIeHHIT
[IAEHEIX MaKCHMVMOE [IPH HOPMATEHOM M3aJeHHH MOHOXPOMATHIE CKOTO
CEETA C JIHHOH BOTHEL /. HA PEMIETKY C mepHogoM d:

OcePm =MAM =0+—- 1+—- 2+ 3,...

3.6.12

Jucnepcnt ceeTa

KBAHTOBA $H53HKA

4.1

KOPITY CKYJLIPHO-BOIHOBOM JIVATTI3M

I'mmoteza M. ILnaska o keanTax. opuyna [Liaska: E =hy

412

K
$oToHEL JHeprua doToHa: £ = He = — =&

E: “ue  h
Hymymec dotora: p= B = =

Portosddert. Onerter AT Cronerora. 3akoHE doToadderra

YpaeHeHHe JHEmMTeHRHA 114 doToadderTa:
E@lomﬂa = BExoa + Eppona.

T yK
[NE . Liporoma = HE = —, a“im.m:hvi'p:
A

o
=

>
R

y .ol o R Ly
FHEMYIC 3 ~3En

415

[aETeHHe CESTA.
JlaeTeHHe CBETA HAa INOMHOCTEE) OTPAKAMIIYVIC IOBEPXHOCTE H HA
MOMHOCTER TONTOMIARIIYI TOBEPXHOCTE

PHIHKA ATOMA

421

H.TBHEIEPHBJI MOIEIIB aTOMA

422

[loctynarer bopa. Hamydense H mordomeHHe GOTOHOB IpH Ilepexode
aTOMA C OJHOTO YPOEHS 3HEpTHH HA JPYTOH:

he
mr ) == IEH _Em|

mR

hv

JInHefMaTES CISKTPEL
CnekTp ypoEHEH 3HEpPrHE 3T0MA EOIOPOTA:

—-1363B
g 1368

4 ;o m=1:23 -

e

H
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DHIHNKA ATOMHOI'O ATPA

431

HyxnoeHas mofene fapa lefizembepra — leamenko. 3apag aipa
Maccoroe uncIo Aapa. HzoTomm

432

PagnoakTHEHOCTE.
Ampda-pacmag;

‘}X—V}jY + gHe

bera-pacman.
JMeKTpOHHEIH [-pacman:

A T | e

ITo3uTpoHHEEIH B-pacnan:

A A Oy
sX—=75Y + €+ Vv,

laymia-HaTyHeHne

433

=)
T

JaKOH paTHOAKTHEHOTO pacmaga: Him) =Ny =2
TTycTE M — Macca paJHOaKTHEHOTO BemecTea. Toraa m(f) = mp + 27

434

Aaeprnie pearaun. [[eneHne H CHETES A1ep







