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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢u3uke Ha ypoOBHE cpeaHero oOmiero oOpa3oBaHusi pazpaboTaHa Ha OCHOBE
MOJIOKEHUH W TpeOOoBaHWW K pe3ylibTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTEIbHOW MPOTPaMMBI,
npencrasieHHbix B @PI'OC COO, a takxke ¢ yuéroMm (emepanbHOil paboueil mporpaMMbl BOCIHTAHUS H
Konnenuun npenogaBanus yue6Horo npeamera «®dusnka» B 00pa3zoBaTenbHbIX opraHu3anusax Poccuiickoi
denepanyy, pearn3yoX OCHOBHbIE 00pa30BaTeIbHBIE IPOTPAMMBI.

IIporpamma mo Qusuke omnpeaenser o00s3aTeNbHOE NPEAMETHOE COJAEp)KaHHE, YCTaHABIMBAET
PEKOMEHIYEMYIO II0CJIEIOBATEIBHOCTh H3Y4YEHMsI TEM U pa3/eloB Y4eOHOro mnpeamera ¢ Y4€TOM
MEXITPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JIOTMKH y4eOHOro Ipolecca, BO3pPACTHbIX 0COOEHHOCTEH
oOyuaromuxcs. IIporpamma mo ¢usuke Na€T NpEACTaBICHHWE O LENAX, COACpXKAaHWUHU, OOLIeH CTpaTeruu
o0y4yeHMs, BOCIMTAHHUA M pa3BUTHS OOYUYaAIOUIMXCS CpeicTBaMM yueOHoro mnpenMmera «Pusuka» Ha
yr1yONnE€HHOM YpOBHE.

N3yuenne kypca (pu3MKH yriyOIEHHOrO YPOBHS MO3BOJISIET Pealn30BaTh 3aJau MpodheccuOHaTIbHON
OpHUEHTALIMH, HAIIPABJIEHO Ha CO3JIaHUE YCIOBUH JUIsl IPOSBIEHUS CBOUMX MHTEIIEKTYalbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM KaXIbIM OOYyYaroIUMCs, KOTOpble HEOOXOAMMBI MJisi MPOJODKEHUs 00pa3oBaHUS B
OpraHu3aisIX Mpo(ecCHOHATFHOTO 00pa30BaHUs MO PA3TUYHBIM (PU3UKO-TEXHUYECKUM W HWHKCHEPHBIM
CHELUATBHOCTSM.

B mporpamme mo ¢u3uke omnpenesnsroTCs IUIAHHPYEMBIE pe3yJbTaThl OCBOSHHs Kypca (M3HMKH Ha
YPOBHE CpeAHEero o0iero o0pa3oBaHMs: JMYHOCTHBIE, METAlpeIMETHbIC, MIPEeIMETHbIe (Ha yriIyOJaEéHHOM
ypoBHe). HaydHO-MeTOHONOTHYECKOH OCHOBOW sl pa3padoTKW TpeOOBaHMHA K  JMYHOCTHBIM,
METaINpeIMETHBIM U TPEJAMETHBIM pe3yjbTaTaM OO0YyYaroluXcs, OCBOMBIIMX HpPOrpaMMy o (U3MKe Ha
YpOBHE cpenHero o0miero oOpa3oBaHHMA Ha YIIIYyOJEHHOM YpPOBHE, SIBISIETCS CHCTEMHO-IESTEbHOCTHBIN
HOJIXO/.

[Iporpamma no (pu3MKe BKIIOYAET:

IUTAHUpYEeMbIE pPe3yJbTaThl OCBOCHMS Kypca (U3MKM Ha YriayOJIEHHOM YpOBHE, B TOM YHUCIE
MPEMETHBIC PE3YIbTATHI 10 TOAaM O0YUYCHHUS;

cojiepkaHue yueOHoro npeaMera «DOu3uKay 1o rogaM o0ydeHus.

[Iporpamma 1o Qu3MKe MMEET MPUMEPHBIA XapakTep M MOXET OBITh HCIOJNb30BaHA YYHUTEISIMU
(U3UKHU 1715 COCTABICHUS CBOMX pabOYMX MPOrpaMM.

[IporpaMmMa 1o (u3MKe HE CKOBBIBAET TBOPUECKYKD HWHHUIMATUBY Y4YUTENIEH M IPEAOCTaBIISIET
BO3MOYKHOCTH [UIS pealM3allid pa3IMYHBbIX METOAMYECKHX IOAXOJ0B K MpEenoJiaBaHui0 (U3UKH Ha
yriay0aE€HHOM YPOBHE IPH YCIOBUU COXPaHEHUsI 00s3aTENIbHOM YacTH coiepKaHMsI Kypca.

dusnka Kak Hayka 0 HauboJjee OOIUX 3aKOHAX MPUPOAbI, BBICTYIAs B KauecTBE y4yeOHOro mpeaMera
B IIKOJIE, BHOCUT CYIIIECTBEHHBIM BKJIaJ B CHUCTEMYy 3HaHUU 00 okpyxkaromiem mupe. [IkompHBIN Kypc
¢u3nKn — cucTeMooOpa3yoNuil Il eCTECTBEHHO-HAYYHBIX YUeOHBIX MPEIMETOB, MMOCKOIbKY (hPU3HUYECKHEe
3aKOHBI JIEKAT B OCHOBE MIPOIIECCOB U SIBJICHUH, U3y4aeMbIX XHUMHUEH, Onosioruei, pusndeckoi reorpadueii
U acTpoHoMUel. Mcronp3oBaHue M aKTUBHOE NMPUMEHEHHE (U3NYECKUX 3HAHUM ONpeNesnio XapakTep U
OypHOE pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTUH B cepe IHEPreTHKH, TPaHCIOpPTa, OCBOEHUS KOCMOCA,
MOJTyYeHHUs] HOBBIX MaTE€pHajoB C 3aJlaHHBIMH CBOMCTBaMHU. V3yueHue (U3UKHM BHOCUT OCHOBHOW BKJIAJ B
(GbopMHpOBaHHE €CTECTBEHHO-HAyYHOM KapTUHBI MHpa oOyyarouierocs, B (OPMUPOBAHHE YMEHHH
MPUMEHATHh HayYHBIH METOJI TIO3HAHUS NPH BBHIIIOJTHEHUN UMHU YU€OHBIX HCCIIEIOBAHUM.

B ocHOBy kypca (u3MKH Ha YpOBHE CpeaHEro o0Iiero oOpa3oBaHMs MOJIOKEH psAl e, KOTOpbIe
MO’KHO pacCMaTpHUBaTh KaK MPUHIHUIIBI €r0 NOCTPOEHUS.

Hoesa yenocmnocmu. B cOOTBETCTBUM C HEN KYPC SABIISIETCS JTJOTUYECKN 3aBEPIIEHHBIM, OH COAEPKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B cooTBeTcTBUM ¢ Hel Marepuan Kypca (QU3MKH OOBEAMHEH BOKPYT
¢dusnueckux Teopuil. Benymum B Kypce siBisercss GopMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTepUH, BEIIECTBE U MOJIE.

Hoea cymanumapusayuu. EE peanusanys MNpeAnosnaraeT MCIONIb30BaHUE T'yMaHUTApPHOIO
MOTeHIIMaaa PU3NYECKONW HAyKH, OCMBICICHHE CBA3M Pa3BUTHs (PU3MKU C pa3BUTHEM OOLIECTBa, a TaKXKe C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU TpoOIeMaMu.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢usuku yriyOn€HHOro YpoBHS Ipearoiaraet
3HAKOMCTBO C LIMPOKUM KPYIOM TEXHHUYECKHUX M TEXHOJIOTMYECKUX MPUIIOKEHUN H3YYEHHBIX TEOpUH U



3akoHOB. IIpu 3TOM paccMaTpuBaIOTCs Ha ypOBHE OOIIMX IMPEICTABICHHA M COBPEMEHHBIE TEXHHYECKHE
YCTPOMCTBA, U TEXHOJIOTHH.

Hoen 3konozuzayuu peanusyercs NOCPEACTBOM BBEICHUS 3JIEMEHTOB COJEP)KAaHUS, MOCBSIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C PAa3BUTHUEM TEXHUKHM U TEXHOJOTMH, a
TaKxke 00CyKACHUs IPOOIeM PallMOHAIBHOTO IPUPOIOTIONB30BAHUS U HKOJIOTHUECKON OE30MaCHOCTH.

OcBoeHue cojiepxaHus IPOrpaMMbl 110 (PU3MKE JOHKHO OBITh MOCTPOECHO HA NMPUHLMIIAX CUCTEMHO-
JESATeNbHOCTHOTO Tonxoaa. Jlns ¢u3uku peanuzanus 3THUX NPUHIMIIOB O0a3UpPyeTcss Ha MCIOJIb30BAaHUH
CaMOCTOSITEJIBHOI'O HKCIEPUMEHTa KakK IOCTOSHHO JAelcTByromiero (akropa ydeOHoro mpomecca. [lis
yrIyONnE€HHOTO YPOBHS — 3TO CHUCTEMa CAMOCTOSITEIBHOTO YYEHHYECKOTO HKCIEPUMEHTA, BKIIIOYAIOIIErO
(GpoHTaTIbHBIE YYEHUUYECKUE OMBITHI MIPU M3YYEHUH HOBOI'O MaTepuaia, JabopaTopHble paboThl U PabOThI
npakTukyma. [Ipi 3ToM BO3MOXKHBI [1Ba crioco0a peanu3aiy GU3NIEeCKOro npakTukyma. B mepBom ciyyae
IPAaKTUKYM IpoBoauTcs aubo B koHue 10 u 11 xiacco, 1160 mocsie NepBOro W BTOPOIO MOJNYTroJui B
KaXX/IOM U3 3THX KJIacCoB. BTopoii crmocod — 310 MHTErpaus padoT MpakKTUKyMa B CUCTEMY JIAOOPATOPHBIX
paloT, KOTOpBIE MPOBOAATCS B Ipoliecce n3ydeHus paszaena (temsl). [Ipu 3Trom nox paboramu mpakTukyma
IIOHUMAETCS CaMOCTOSTEIbHOE MCCIIEI0BAaHUE, KOTOPOE IPOBOJUTCS IO PYKOBOJCTBY CBEPHYTOIO,
0000mEénHOr0 BUAa 0€3 MomaroBoi HHCTPYKITUH.

B nporpamme 1o ¢pusuke crucremMa ya9eHHIEeCKOTO SKCIIEPUMEHTa, JIa00OPaTOPHBIX paboT U MPAaKTUKyMa
IIPEJCTaBICHA €IUHBIM NepedHeM. BbIOOp TeMaTHKH Ui 3TUX BHJIOB YUYEHHUYECKUX MPAKTHUECKUX paboT
OCYILIECTBIISIETCSl yYaCTHUKAMHM OOpPa30BaTEIbHOrO IIpOIEcca HMCXOAsl U3 OCOOEHHOCTEW MOYypOYHOIO
IUTAHUPOBAHMS U OCHallleHusl kabuHera ¢usuku. [Ipu 3TOM obecreunBaeTcsl OBAZieHUE O0YJarOIUMUCS
YMEHUSIMH TPOBOAMUTH MPSMbIE M KOCBEHHBIE M3MEPEHHUS, MCCIEIOBAaHUS 3aBUCUMOCTEH (DU3HMUECKUX
BEJIMYMH U TIOCTAHOBKY OIIBITOB I10 ITPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME yHensercs pPEIICHUI0 pPacdE€THBIX M KauecTBEHHBIX 3ajgad. [lpum stom g
pacu€THBIX 3a7a4y NMPHOPUTETOM SBISIOTCA 3a7ayd C SIBHO 3aJaHHOM M HESIBHO 3aJaHHON (u3nueckon
MO/IETIBIO, TO3BOJIAIOIINE IPUMEHSTh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOI0 pas3zeia Kypca,
TaK U MHTErpupys NPUMEHEHUE 3HAHUM M3 pasHbIX pa3fenoB. s KaueCTBEHHBIX 3a/a4 HPUOPUTETOM
SBIISIIOTCSL 3a/laHUsl HAa OOBSICHEHWE/NpEeACKa3aHWe NPOTeKaHWs (U3MYECKUX SBICHUH M IPOLECCOB B
OKpyKarolled JKu3HU, TpeOyromue BblOOpa (u3nuecko MoJenu Juid CUTyallud IHPaKTHUKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBun ¢ TtpedoBanusiMu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY OOECIEUEHHIO
y4eOHOro Tmporecca Kypc (Gu3NKd YriyOn€HHOTO YpPOBHS Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHUs
JIOJDKEH M3Y4aThCsl B YCIOBHUSX MPEIMETHOro kabuHera. B kaOuHere GU3MKKU AOIKHO OBITH HEOOXOAUMOE
nabopaTtopHoe 000pyI0BaHUE I BBIIIOJHEHUS YKA3aHHBIX B pOrpamMMe 1o (pU3MKe yUeHUYECKUX OIBITOB,
71a00paTOPHBIX PabOT M pabOT MPAKTUKYMa, a TAKXKE IEMOHCTPALMOHHOE 000pyI0BaHHUE.

JlemoHcTpaloHHoe o0opynoBaHUE (OpMHpPYETCS B COOTBETCTBMM C IMPUHIMIIOM MHHHMAaJIbHOU
JOCTaTOYHOCTH M oOOecleyrBaeT IOCTAHOBKY MEPEUYMCICHHBIX B MporpaMMe MO (QHU3UKE KIIOYEBBIX
JEMOHCTPALUN /1711 UCCIIEOBAHMSI U3Y4aeMbIX SIBJICHUN U MPOIIECCOB, SMIUPUUECKUX U (QyHIaMEHTaIbHbBIX
3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGoparopHoe oOOpynOBaHUE [UIsI YYEHUYECKUX MPAKTUYECKUX pPA0OT QopMupyercss B BUIAE
TEMaTU4YeCKHX KOMIUIEKTOB M OOecleyrBaeTcsi B pacy€re OJHOr0 KOMIUIEKTa Ha JABYX OOYYarOLIHMXCH.
TemaTnueckre KOMIUIEKTHI JJaOOpPaTOPHOIO OOOpYIOBAaHUS JIOJKHBI OBITH MOCTPOEHBI Ha KOMILIEKCHOM
HCMOJIb30BAHNHU aHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKXKE KOMIBIOTEPHBIX U3MEPUTENbHBIX CUCTEM B
BUJIE IUPPOBBIX 1a00paTOPUH.

OCHOBHBIMU LETSAMH U3Y4eHUS! PU3UKU B 001IEM 00pa30BaHUHU SBISIOTCS:

(dbopMUpOBaHHE WHTEpECAa U CTPEMJICHHSI 00YJaroMMXCs K HAYYHOMY M3YUEHHUIO NMPUPOAbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUH O HAYYHOM METOJE MO3HAaHUS U (OPMHUPOBAHUE HCCIEA0BATEIHCKOTO
OTHOIICHMS K OKPYKAIOIIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOI'O MHMPOBO33PEHMSI KaK pe3yjbTaTa M3y4€HHUS OCHOB CTPOEHHUS MaTepuu U
(byHIaMEHTaIbHBIX 3aKOHOB (PU3HUKH;

(dbopMUpoBaHHE YMEHUN OOBACHATH SIBICHUS C MCIOJB30BaHHWEM (PU3MYECKHX 3HAHUM M HayuHBIX
JI0Ka3aTeNbCTB;

(dbopMHUpOBaHKE MPEICTABICHUH O PO (PU3UKHU JUIS PAa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
W TEXHOJIOTHIA;



pa3BUTHE NPEACTAaBICHUH O BO3MOXHBIX cepax Oyaymeid mnpodeccuoHaTbHONH esATeNbHOCTH,
CBSI3aHHBIX C (PM3HUKOH, HOATOTOBKA K JalbHEHIIeMy 00y4eHUIO B 3TOM HAIPABICHHH.

JloCTIKEHHE THX IeNiell 00ecTiednBaeTCs pEeLIeHUEM CIIAYIOMINX 3a7a4 B Ipollecce U3y4eHHs Kypca
(hbU3UKH Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHUs:

npUOOpeTeHne CHUCTEeMbl 3HAaHMKW 00 OOmMX (PU3MUECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHUsX,
BKJIIOYasi MEXaHUKY, MOJEKYISIpHYI0O (HU3MKY, 3JIEeKTPOAMHAMUKY, KBAaHTOBYIO (PHM3MKY M 3JIEMEHTHI
acTpo(hu3HKH;

(bopMupoBaHrE YMEHHUI MTPUMEHATH TEOPETHYECKUE 3HAHUSA JUIs OOBsICHEHH (PU3NYECKUX SIBICHUH B
MPUPOJIC U JJISl IPUHSTUS MPAKTUUYECKUX PEIICHHUH B TOBCEAHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB PEIICHMS Pa3IMYHBIX 3a/ad C SBHO 3aJaHHOW (PU3NYEecKOil Mopenbio, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3aHne (PU3NIECKON MOIEIH, aIeKBATHOW YCIOBUSM 3aJ[auH, B TOM
YHCIIe 33,124 MH)KCHEPHOTO XapaKTepa;

MOHUMaHKE (PU3MYECKHX OCHOB M NMPHHLIUIIOB JICHCTBUSA TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHUYECKHX
IPOLIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPEaY;

OBJIA/ICHUE METOJJaMH CAaMOCTOATEIBHOTO IJIAHUPOBAHUS M MPOBEACHUS (PU3NUECKUX IKCIIEPUMEHTOB,
aHaIM3a ¥ HHTEPIPETAMy HH(HOPMALIUH, ONIPEACTICHUS TOCTOBEPHOCTH MOTYYEHHOTO PE3yIbTaTa;

CO3JIaHHE YCIIOBUH /ISl pa3BUTHUSI YMEHHI IPOSKTHO-MCCIIEI0BATENBCKOM, TBOPYECKOM IEATEILHOCTH;

pa3BHUTHE HHTEpeca K chepam MpodecCHOHATIBHOM JeITeIbHOCTH, CBI3aHHON ¢ (PU3UKOH.

B cootBerctBuu ¢ TpeboBanusmMu @I'OC COO yrinyOn€HHbINM YpOBEHb U3YUCHHS YIEOHOTO TpeaMeTa
«®u3uka» Ha YpOBHE CpemHero oOmero oOpa3oBaHHsS BBIOMPAETCS O0YYAIOUIMMUCS, IUIAHUPYIOLUIMMHU
MIPOJIOJDKCHHIE 00pa30BaHUS TI0 CIICITUABHOCTSIM (PH3UKO-TEXHUIESCKOTO MPOQHIIS.

Ha usyuenue gusuku (yriyOn€HHBIN YPOBEHb) HAa YPOBHE CpeIHEro 001Iero oopa3oBaHusl OTBOJUTCS
340 gacos: B 10 xiacce — 170 gacos (5 yacoB B Heaento), B 11 kimacce — 170 yacoB (5 4acoB B HEZIEIO).

[IpennaraeMslii B mporpamMme no (HU3MKe NepeueHb JTa00PATOPHBIX U MPAKTUYECKUX PabOT SBIIETCA
PEKOMEHIOBAaHHBIM, YUYUTENb JAETaeT BHIOOP TNPOBEACHHs JTa0OpaTOPHBIX PAa0OT M ONBITOB C YYETOM
MHIUBHUIyaIbHBIX OCOOCHHOCTEH 00yYaromixcsl.



COJAEP/)KAHUE OBYYEHUA
10 KUIIACC

Pa3nen 1. Hayunblii MeTO MO3HAHNSI IPUPOBI.

Ouzuka — (yHIaMeHTalbHas HayKa o mpupoje. HaydHblii MeTOJ MO3HAHHUS M METOIbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
dusuke.

CrnocoObl u3mepeHus: GU3NYECKUX BEIWYMH (QHAJIOTOBbIE U IUGPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil pu3ndeckux BeITU4UH (a0COIIOTHASE U OTHOCUTENbHAS).

MonenupoBanue (GpU3UYECKUX SBICHHUI U MPOILECCOB (MaTepuaibHas TOYKA, aOCOIFOTHO
TBEPIOE TeI0, UieanbHasl )KUIKOCTh, HJICAbHBIN T'a3, TOUCUHBIH 3apan). [ unoreza. ®uznueckuit
3aKOH, TPAHUIIBI €0 TPUMEHUMOCTH. Du3nyeckas Teopus.

Ponp u mecro ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOW HAydyHOW KapTUHBI MUpPa, B
MPaKTUYECKOU NeATEIbHOCTH JIFOJICH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

M3mepeHne Cuiibl TOKa M HANpPsOKEHUS B IEMH IOCTOSHHOTO TOKAa TPH ITOMOIIU
AQHAJIOTOBBIX U IU(POBHIX U3MEPUTENBHBIX TPHUOOPOB.

3nakoMCcTBO ¢ nu(poBoii maboparopueii mo ¢usuke. [Ipumepsr u3mepeHus: GU3NIECKUX
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBmwkeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro BMkeHus. Cucrema
oTcUéra.

[Tpsimast u oOpaTHas 33191 MEXaHUKH.

Pannyc-BekTop MaTepuanibHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBbl KOOpAHMHAT.
Tpaexropus.

[lepemenieHne, CKOPOCTh (CpeAHSsl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOYKH, MX MPOCKIMH Ha OCH CHCTEMBI KoOpaAuHAT. CIIOKEHUE TIepeMEeNICHUH 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JABUKEHUE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MYyTH MaTepUAIbHON TOYKH OT BPEMEHH U UX TpaduKu.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIeHHOTO
MOJT YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTePHAIbHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonuneitnoe nBukeHue. J[BrkeHne MaTepuaibHON TOYKU MO OKPYKHOCTH. YTIIOBas U
nuHenHas ckopocTh. Ilepwon m vacrora oOpamienus. LleHTpocTpemMurensHoe (HOpMaabHOE),
KacaTeNbHOE (TaHTeHIIMAFHOE) U TIOJTHOE YCKOPEHHE MaTepPHalbHOM TOUKH.

TexHu4yeckne yCTpONCTBA W TEXHOJOTMYECKHE TMPOIECCHl: CIUJAOMETp, JIBUKCHHUE
CHApSJIOB, LICTIHEIE, [IeCTepEHYATHIC U PEMEHHBIE MepeIayl, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETa, HILTIOCTPAIUS KHHEMAaTUYECKUX XapaKTePUCTHUK JBHKECHUS.

CrocoOBI NCCIIENOBAHNS IBUKECHUN.

Wnmroctpanus mpeAaenbHOro nepexoaa U u3MepeHne MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanme MBIKEHHM C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGnronenue aBuxeHus Tena, OpOIeHHOTO MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

Hampasrienue cCKkOpoCTH NMPU ABMKEHUU TI0 OKPYKHOCTH.

[IpeoOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.



CpaBHeHue myTell, TpaeKTOpUi, CKOPOCTEW IBMKEHHSI OJJHOTO U TOIO K€ TeJla B Pa3HBIX
CHUCTeMax OTCUETA.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, npAKMUKyMm.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

WN3mepenne ycKOpeHUss TpU MNPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JIBIDKEHHUHM 10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUXKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEHI0BaHO KCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHnue nBukeHHs Tena, OPOLUICHHOIO FOpU30HTaIbHO. [IpoBepka rumoTessl o mpsiMon
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXIY NAJIbHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3yuenue ABMKEHUS Tena M0 OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuojia OOpalieHuss KOHUYECKOrOo MasiTHUKa OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHepunaibHbie cucTeMbl 0TcuéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEICICHHIE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HproToHA 1711 MaTEpUAIBHON TOYKH.

Tpetuit 3akoH HproTOHA AJ1s1 MaTEpUAIIBHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCChI.

Cuna TsKecTH. 3aBHCHUMOCTh YCKOPEHHUS CBOOOJHOTO TaJEHUsS OT BBICOTHI Hal
MOBEPXHOCTHIO IUIAHETHI M OT Treorpaduueckoil mupoThl. JIBrkeHHe HEOSCHBIX TNl M HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXXYIIETocs ¢ YCKOPEHHEM.

Cuwia tpenusa. Cyxoe Tpenue. Cuia TpeHUsT CKOJbXKEHUS M CHJIA TPEHUS ITOKOS.
Koaddurment tpenuns. Cuiia CONPOTUBIICHUS MPHU JBMKCHUU Tella B JKUJIKOCTH HIIU Tase, e&
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBUKEHHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumena.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKHE TMPOLECCHl: MOAIIMIHUKH, JIBH)XEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

HabGmonenue nrkeHus Tel B MHEPIIUAIBHBIX M HEMHEPIMATBHBIX CUCTEMAaX OTCUETa.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenune nByx UMIMHIPOB WJIM IIAPOB Pa3HOW MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIIMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHME PAaBHOICUCTBYIONIEH MPUIIOKEHHBIX K TNy CHJI C TIPOU3BEIACHUEM MaCChI Tesla
Ha €ro yCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHMKAIOIIMX B PE3YJIbTATE B3AUMOACHCTBUS TEI.

N3mepenne macc 1o B3auMoICHCTBUIO.

HesecomocTs.

Bec tena nmpu ycKopeHHOM MOABEME U MaJICHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

H3mepeHne paBHOACHCTBYIOIICH CHIT IPU IBIKEHUU OpycKa 10 HAKJIOHHOM MIOCKOCTH.

[IpoBepka TrUMOTE3pI O HE3aBUCHMOCTH BPEMEHH JBWKEHHS OpycKa IO HaKJIOHHOM
MJIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €0 MACCHI.

UccnenoBanue 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HHMKAIOUIUX B MPYKMHE U PE3UNHOBOM
oOpasiie, oT ux aedopMaruu.

N3yuenune nBUKEHUS CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKU OJIOK.



N3mepenne ko3 duirenTa TpeHus Mo BEIUYHHE YTIOBOT0 KOd((UIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka 10 HAKJIOHHOM TUIOCKOCTH C  TMEPEMEHHBIM
KO3 PUIMEHTOM TpEHUS.

N3ydenune nBUKEHUS Tpy3a Ha BALy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHOE Teino. [locTynarenbHoe U BpalaTebHOE IBUKEHUE TBEPIOrO TEa.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHud. [lnedo cunbl. CrnoxxeHue cuil, MPUIOKEHHBIX K
TBEpaOMY Teny. LleHTp TsxkecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

VYcroitunBoe, HEYCTOMUMBOE, O€3pa3InuyHOE PABHOBECHE.

TexHu4yeckne yCTpOMCTBA U TEXHOJOTMYECKUE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, pel€Tyarble KOHCTPYKLUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUSI.

KoHcTpynpoBaHHe KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yueHnue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOLIETO MJI0MIA/b ONIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMinynbc mMaTepHallbHOW TOYKH, CUCTEMbl MaTepHalIbHbIX ToueK. L[eHTp Macc cucTeMbl
MaTepUAIbHBIX TOYEK. TeopeMa 0 ABMKEHUU LIEHTPA Macc.

HMIynbC CUIIbI 1 U3MEHEHHE UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

MoMeHT uMIylbca MaTepuaabHOM TOYKH. IIpeacraBieHne O COXpaHEHMHM MOMEHTA
MMITYJIbCa B LIEHTPAJIbHBIX MOJISX.

PabGora cunel Ha MaToM M Ha KOHEUHOM IMepemenieHuu. ['paduyeckoe mpeacTaBiIeHUE
paboTHI CHITBIL.

MOIIHOCTH CHJIBL.

Kunerndeckass sHeprus MaTepualibHOW TOYKU. Teopema 00 W3MEHEHMHM KUHETHYECKOU
SHEPrUY MATEPHATBHON TOUKHU.

[loTeHumanbHble U HEMOTEHUUANbHBIE cuibl. [loTeHnnanbHas >Heprus. [loTeHnuanbHas
SHEprust ynpyro neopMUpPOBaHHOU MpYyKWHBI. [loTeHIManbHAasE SHEPrusi Tejla B OJHOPOIHOM
rpaBUTALMOHHOM moJie. [loTeHnranbHas SHEpPrus Tejla B IPABUTALIMOHHOM I10JI€ OJHOPOAHOIO
mapa (BHyTpH U BHE I1apa). Bropast kocmudeckas CKopocThb. TpeTbst KocMUYecKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOW DHEPTHH CHUCTEMBI
TeJ. 3aKOH COXPaHEHMSI MEXaHUUECKOU SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

VpaBHenue bepHymm s uA€albHOM >KHUJIKOCTHM Kak CJEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKOW dHEPTUH.

TexHuueckrne yYCTpONCTBA M TEXHOJOTUYECKHE MPOLECCHI: JBUKEHHE PAKET, BOJOMET,
KOMNEp, MPYXKUHHBIN MUCTONET, THPOCKOII, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABMKEHHE.

N3MepeHre MOIHOCTH CUJIBL.

W3menenune sHEpruu Tena mpu COBEPIICHUH paOOTHI.

BzaumHble nmpeBpaiieHus KMHETUYECKOM M NMOTEHUHMAIBHOW JHEPrui NpHu AEHCTBUU Ha
TEJIO CUJIbI TSKECTU U CHJIBI YIIPYTOCTH.



CoxpaHeHue SHEpTHH IPU CBOOOTHOM TaJICHHH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmMuKym.

W3mepenne umirysbca Tena o TOpMO3HOMY ITyTH.

H3mepeHue cuibl TATH, CKOPOCTH MOJIEIH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

M3mepenre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINABHOM SHEPTUU IPY>KUHBI C pabOTON CHIIBI TPEHUSI.

Omnpenenenne pabOThI CHIIBI TPEHUS TMPH JIBUKCHUH TeJa MO0 HAKJIOHHOHN IJIOCKOCTH.

Pazgea 3. MoJsiekyJsipHasi (pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJsIpHO-KuHeTHueckor Teopun (MKT), ux ombiTHOE
obocnoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABIKEHHS M B3aUMOACHUCTBUS
YyacTUIl BellecTBa. Mojesid CTPOCHUSI T'a30B, )KUJIKOCTEH U TBEPIBIX TET U 00bSICHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE A3TUX Mojened. Macca u pasmepbl Mmoiiekyn (atomoB). KomuuectBo
BewectBa. [loctostHHas ABoraapo.

TermmoBoe paBHoBecue. TemmnepaTypa um crocoObl e€ m3mepenus. lllkama temmnepatyp
Lenbcus.

Mopens wnIeanbHOTO ra3a B MOJIEKYJSIPHO-KMHETMYECKOM TEOpPHM: 4YacTHLBl Tras3a
JBUKYTCSI XAOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBeie 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkanma temmneparyp KensBuna). 3akon JlanpTona. M3omporecchl B HOealbHOM rase C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHne N30MPOLECCOB: U30TEpMa,
u30Xxopa, nzobdapa.

CBs3pb MEXIy [aBJIEHUEM U CpeAHEW KHHETUYECKOW DSHEpPruer MOCTyNaTelbHOIo
TEIUIOBOTO JBMKEHHUS MOJIEKYNl HJAealbHOro Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOW TEOpUU HJI€aTbHOIO Ira3a).

CBs3p  aOCONIOTHOM — TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO  CpeaHei
KMHETUYECKOW dHEPruel MOCTyNaTENbHOIO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOIECChl: TepMOMETp, Oapomerp,
IIOJIy4YeHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu 1BUKEHHSI YaCTHUILL BEIIECTBA.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Buneoponuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUYKEHHUSI.

Juddyzus xxuakocteit.

Monens onbita IlTepHa.

[TputsxeHue MOJEKyII.

Mopenu KpUCTAUTINYECKUX PEIIETOK.

HaGnronenue u uccnenoBaHie H30MpOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIOOOMEHE MEXKIY
ropst4eil ¥ X0JIOJHON BOJOM.

N3yueHne WU30TEpMHUYECKOro Tpolecca (PEeKOMEHJIOBAHO HCIHOIb30BaHUE HH(POBOI
nabopaTopun).

M3yuyenune n30X0pHOro Ipolecca.

N3ydenue nzobapHoOro npoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mauwiunol.

TepMoguHamMuueckast (TH) CHUCTEMA. 3ajaHve  BHEIIHUX  YCJIOBUH  JJid
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHme w  BHyTpeHHue napameTpsl. Ilapamerpsl



TEPMOJMHAMHYECKON CUCTEMBI KaK CpPEIHUE 3HAYEHHS BEIMYMH, ONHCHIBAIOUINX €€ COCTOSHUE
Ha MUKPOCKOITUYECKOM yYpOBHE.

Hynepoe Havano tepmoauHamuku. CaMonpou3BoiibHas pejakcalus TepMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopnens uaeanpbHOrO rasa B TEPMOJMHAMHUKE — CHCTEMA YPaBHEHMM: YypaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaX€HHE JJIsI BHYTPEHHEU >HEPTrUM. Y CJIOBUS MPUMEHHUMOCTU
TOH MOJENN: HM3Kasg KOHLIEHTpalMs YacTUll, BBICOKME TeMIepaTyphl. BrlpaxkeHue s
BHYTpPEHHEH SHEPrUU 0OJIHOATOMHOTO HJIeaIbHOI0 rasa.

KBa3ucrtarnueckre u HECTaTUYECKUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMoArMHAMUKE. Beruucienue padboTsl o rpaduky mnpoiecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco® H3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
CHCTEMBI Oe3 coBepiIeHus: padoThl. KOHBEKIMS, TEIIIONPOBOIHOCTD, U3TyYCHHE.

KonunuectBo Ttemnotel. TemnmoéMmkocTh Tena. YenbHas M MOJSpHas TEIIOEMKOCTU
BelllecTBA. YpaBHeHHe Maliepa. YenpbHas TeIUIOTa CropaHus ToIuiMBa. Pacuér konuyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 agunabaTHoM mpoiecce.

[lepBblii 3ak0H TepMoaMHAMUKU. BHyTpeHHss sHeprus. KomuuectBo TemnoTsl u paboTa
KaK Mepbl U3MEHEHUS BHYTPEHHEH YHEPTUH TEPMOINHAMHYECKON CUCTEMBI.

BTopoil 3akOH TEpMOAMHAMUKM [UIl PAaBHOBECHBIX IIPOLECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIAMHAMHMYECKON CHCTEMBbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcoutoTHas TemIeparypa.

Bropoii 3akoH TepMOIWHAMUKU NI HEPABHOBECHBIX MPOILIECCOB: HEBO3MOXKHO IEpeNaTh
TEIJIOTY OT O0oJiee XOJOJAHOro Tejla K OoJjiee Harperomy 0Oe3 kommneHcanuu (Kiaysmyc).
HeoOpatuMocTh NpUpOIHBIX TPOIECCOB.

[TpuniMne! geiicTBUs TermnoBbix MamuH. KIT/I.

MakcumanbHoe 3Haduenue KIIJ. [ukn Kapno.

OKOJIOTUYECKHUE ACTIEKThl UCIOIb30BaHUs TEIUIOBBIX ABUraresneil. TemioBoe 3arps3HeHne
OKpYKaroIlen CpeIbl.

TexHuuyeckue ycTpoiCTBa M TEXHOJIOTMUECKHE MPOLECCHI: XOIOAMIBHUK, KOHAUIIMOHED,
MU3ETbHBIA W KapOIOpaTOpHBIM JBUTATeNH, MapoBas TypOWHA, NOTy4YEeHHE CBEPXHU3KUX
TEMIEpaTyp, YTWIN3ALUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUEM TEIUIOBOTO Hacoca,
YTUIU3alKsg OMOOPraHNYeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TETLTOBOMY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHne TemnepaTypsl IPH aI1adaTUYECKOM PacCIIuPEHUH.

Bo3aymHoe orauso.

CpaBHeHuE YIEIBHBIX TEIUIOEMKOCTEH BEIIECTB.

CnocoObl U3MEHEHUSI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHOro mporecca.

KomnproTepHble MOJENN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

N3mepenne yaenbHOU TeT0EMKOCTH.

HccnenoBanue mpouecca OCThIBaHMs BEILIECTBA.

HccnenoBanue aguabaTHOro npoiiecca.

N3ydyeHne B3aMMOCBSA3M 3HEPTUHM MEXMOJEKYJISIPHOTO B3aUMOJIEHCTBUSA M TEMIIEPATypbl
KHTIEHHS JKHIKOCTEMN.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarus. VicmapeHwme wu KumeHue. YenpHas TEIUIOTa
napooOpa3zoBaHMUs.

HacpienHsle ¥ HeHachllleHHble Mapbl. KadecTBeHHass 3aBUCMMOCTb IUIOTHOCTH U
JABJICHUS] HACBIIICHHOTO Mapa OT TEMIEpPaTyphbl, UX HE3aBUCUMOCTH OT 00bEMa HACHIIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS B )KUKOCTH.



Brnaxxnocts Bo3myxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
[TnaBnenue u KpucTayuIM3anus. Y JenbHas TerioTa miasineaus. Cyonumarus.

Hedopmaruu tBEpHoOro Tena. Pactshkenune u cxxarue. Crnsur. Moayne HOnra. Ilpenen
ynpyrux aedopmaruii.

TemoBoe pacuimpeHue KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U JMHEHHOE pacluIupeHue.
AHTapMOHU3M TEIUIOBBIX KOJIEOAHMH YaCTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUS
Tes (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3oBanue sHEprun B (ha30BBIX MEPEXOAX.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTspkeHHE. KoaduimeHT MOBepXHOCTHOTO HATshKeHUs. KanumispHbie
ABJICHMS. JlaBiieHne o UCKPUBIEHHOM MOBEPXHOCTHIO xKuAKOCTH. Dopmyna Jlamnaca.

TexHuueckue yCTpOICTBA U TEXHOJIOTMUYECKHE MPOLECCH: JKUIKUE KPHUCTaJLIbI,
COBPEMEHHBIE MATEpUAJIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue. Kunenue npu noOHM>XEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnbITHl ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBanue.

Kanwnsipusie sBieHus.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Bunbr nedopmarnimii.

HaGuroienne Maibix aedopmaruii.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3yuenne 3aKOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

W3MmepeHue yaAeapHOM TEII0ThI IIIaBICHUS JIbJA.

M3yueHue CBOMCTB HACBIIICHHBIX NIAPOB.

N3mepeHue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl MapoB B TIOMEIIEHUH.

N3mepenne ko3P duiineHTa moBepXHOCTHOTO HATHKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepopMaliii pe3MHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY
CHJIBI.

Pa3nen 4. DaekTpoauHaMuka.

Tema 1. dnexmpuueckoe noe.

OnexTpu3anus Tea U e€ MposABIIEHUs. DIEKTpUYecKuil 3apaa. [IBa Buaa 3JIEKTPUUECKUX
3apsnoB. IIpOBONHMKM, NHUINEKTPUKH M MOJYIPOBOAHMKH. OJIEMEHTAPHBIA 3JIEKTPUYECKUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsija.

Bsaumonericteue 3apsnoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnekTpruueckoe nose. Ero neicTere Ha dlIeKTpUIeCKUe 3apsibl.

Hanpsokéunocts  anexkrpuueckoro mousid. IIpoOubiii 3apsa. JluHum HanpsokEHHOCTH
ANEKTPUUECKOTr0 NoJs1. OJHOPOAHOE IINEKTPUIECKOE MOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO MOJSA. Pa3HOCTh MOTEHIMANIOB U HAIpPSHKEHUE.
[ToreHuuanbHast ~ dHeprust  3apsga B OJJEKTPOCTATHUECKOM  IIOJIE. [Torenuunan
ANIEKTPOCTaTUYECKOr0 Mouis. CBsA3b HANpPsDKEHHOCTH IOJS M PA3sHOCTU TOTEHUUAIOB IS
AIIEKTPOCTATUYECKOTO MOJISI (KaK OJHOPOIHOTO, TAaK U HEOJTHOPOJHOTO).

[TpyHIMI CynepnO3ULIUH dJIEKTPUUECKUX MOJIEH.



[Tone Toueuynoro 3apspa. Ilome paBHOMepHO 3apstkeHHOU cdepsl. Ilome paBHOMEpPHO
3apsOKEHHOTO 10 00bEMy Tmapa. Ilose paBHOMEPHO 3apsHKEHHOW OCCKOHEYHOW TIIOCKOCTH.
KapruHbl mMHUN HANPS)KEHHOCTU ATUX I1OJIEH U SKBUIIOTEHIIMAIBHBIX ITOBEPXHOCTEH.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBHE PAaBHOBECHS 3aps10B.

JIMDIEKTPUKHU B DJIEKTPOCTATUYECKOM I10JI€. J[M3neKkTpudecKas NpOHULaEMOCTh BEIIECTBA.

Kongencarop. DNeKTpOEMKOCTh  KOHJEHCATOpA. DNeKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOopA.

[TapannensHoe  coeauHeHwe  KoHaeHcaTtopoB.  [locnmemoBarenbHoe — coelMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JBr>keHME 3apsKEHHOW YaCTHULIBI B OJTHOPOJHOM 3JIEKTPUYECKOM ITOJIE.

TexHu4eckue ycTpOMCTBa M TEXHOJOTMUECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHUE HIIEKTPOIPHUOOPOB, KOHJCHCATOPHI, TeHepaTop Ban e
I'paada.

Hemoncmpayuu.

YCTpONCTBO M MPUHITUT IEHUCTBUS JIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apSKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TOJIE BYX 3apsKEHHBIX TUIACTHH.

Moguens anekTpocraTuieckoro reaeparopa (Ban e ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3allHTa.

VCTpolCcTBO M ACMCTBHE KOHIEHCATOPA MTOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcaTopa OT IUIOIIAAU  IJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOTro MOoJIsl 3apsyKEHHOT0 KOHAEHCATopa.

3apska v pa3psiika KOHAEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnusie pabomul, npaKmuKym.

OueHka cu1 B3auMOJEICTBUA 3apsKEHHBIX TEll.

Habmonenne npeBpalieHust SHEPTruu 3apsHDKEHHOTO KOHJIEHCATOpa B SHEPTUIO0 U3JTyYEHUs
CBETOJINO/1A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEprKalle KOHIeH caTop.

Pacnpenenenne pa3sHOCTH TOTEHIUAIOB (HANpsDKEHHS) TIPH  MOCIEAO0BAaTEIHbHOM
COETMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuydecKuili mox.

Cuiia Toka. [ToCcTOSIHHBIN TOK.

VYcnoBus CyIHIeCTBOBAaHUS IOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. VICTOYHMKHM TOKa.
Hanpsioxenne U u DJIC €.

3akon OMa a1 yyacTKa LenH.

DJIEKTPUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
IPOBOJAHMKA OT €ro JUIMHBI U IUIOUIaJM TONEPEYHOrO0 CEYeHHUs. YJeNIbHOE CONPOTHUBIICHUE
BELIECTBA.

[locnenoBarenpHOE, NapaIENbHOE, CMEIIAHHOE COEAMHEHWE IPOBOJHHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora anexkrpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

MonHOCTh 3EKTPUYECKOT0 TOKa. TernnoBasi MOLHOCTb, BbIIEsieMas Ha PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUWE MCTOYHMKA TOKa. 3akoH OMa Wi MOJHOM
(3aMKHYTOM) 2JIeKTpUUeCcKOl 1enmu. MoIHOCTh UCTOYHUKA TOKa. KOpoTKOe 3aMbIKaHHeE.

Konzaencarop B 11enu noCTOSIHHOTO TOKA.

TexHu4ueckue yCTPONCTBA M TEXHOJIOTMUYECKHE MPOLECChl: aMIEepMETpP, BOJBTMETP,
peocTar, CYETUHUK NIEKTPUIECKON SHEPTIHH.



Hemoncmpayuu.

W3mMepeHue cuibl TOKA U HAITPSKEHMSL.

HccnenoBaHue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UId  PE3UCTOpa, JIaMIlbl
HaKaJIMBaHUS U CBETOAMOAA.

3aBUCUMOCTb CONPOTHUBIEHUS LWIMHIPUUECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
HONIEPEYHOI0 CEYEHUs U MaTepuana.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT COINPOTHUBIEHUS IPU IOCTOSHHOM
HaNpsKEHUU.

[Tpsimoe m3mepenune DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O 3JIEMEHTA M OLEHKA
BHYTPEHHEI'0 COIPOTHUBIICHMSL.

Crioco0bI coeTMHEHHUs ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHLUATIOB MEX/y MOJIOCAMH UCTOYHUKA TOKA OT CHUJIBI TOKa
B LIEIIU.

Yuenuueckuit 3xkcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

HccnenoBanue cMEIIaHHOIO COEIMHEHUS PE3UCTOPOB.

M3mMepenue yeabHOro CONpOTUBIECHHS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTU CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHUS.

YBenuueHue npezena U3MEpEeHus amrnepMerpa (BoJbTMETPa).

N3mepenune DJIC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenoanue 3apucumoctd J1C rajbBaHMUECKOT0 JIEMEHTa OT BPEMEHHU IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLUANIOB MEX/y MOJIOCAMH UCTOYHUKA TOKA OT CHUJIbI TOKA
B LIEIH.

HccnenoBaHue 3aBUCUMOCTH 110JIE3HOM MOITHOCTH UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OnexkTpuyeckas IMPOBOAUMOCTb pA3IMYHBIX BEIIECTB. OJIEKTPOHHAS IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTHUBIEHUS  METaLIOB  OT  TEMIEpaTyphl.
CBepXITpOBOIUMOCTb.

DneKkTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MNpPHUMECHas MPOBOAMMOCTb IMOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBoHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUH TOK B JJIEKTPOJIMTAX. DJIEKTPOIUTHUYECKAs NUCCOLMALMS. DJIEKTPOJIN3.
3axonbl Dapazes ISt 3JEKTPOIH3a.

OnexTtpuueckuid TOK B raszax. (CaMOCTOSTENBHBIM M HECAMOCTOSITENIBHBIN pas3psi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1na3zma.

TexHHueckne yCTpPOMCTBA M TNPAKTHUECKOE IPUMEHEHHE: Ta30paspsIHble JIaMIIbI,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, DJEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl anekTposnza dapanes.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

Habmonenue snextponunsa.

W3mepenue 3apsiia 0OJHOBAJIEHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOJA.



Du3nYecKUl MPAKTUKYM.

CniocoObl u3Mepenust (U3MYECKUX BETUYUH C UCTOIb30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB W KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  HM3MepeHud  ¢usnyeckux BenuyuH. OleHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHI, HUCCIEIOBAaHUM 3aBUCHUMOCTEH  (PHU3MUYECKHX
BEJIMYHH, MPOBEpKa MPEIOKEHHBIX TUIIOTE3 (BBIOOp M3 paboT, OMHMCAHHBIX B TEMaTHYECKUX
pazznenax «Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThI, IPAKTUKYM»).

Me:knpeameTHbie CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJIEp/KaTEeNbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcamMu MaTeéMaTUKH, OWOJIOTMH, XHMMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpedmemuvie nonamus, C6A3aHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uUeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHHUE, MOJIEb, U3MEPEHUE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHWE CHCTEMbl ypaBHeHM. JluHelHas QyHKoms, mapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIMN: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOphl M MX MNPOEKUUH HAa OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABIKEHHE B JKUBOH mpupoje, auddysus, ocMocC, TEII000OMEH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3anus
OMOOpPraHNYECKOro TOIIMBA JJISl BBIPAOOTKH «TEIUIOBOI» U 3JIEKTPOIHEPIUHU, MOBEPXHOCTHOE
HATSHKEHHE U KallWUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKHUE SIBICHUS B KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaJoB, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KHUAKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJIEKTPUUECKHE CBOMCTBA METAJJIOB, 3JEKTPOIUTHYECKAs
JUCCOLIMAINS, TaJbBAaHUKA, SJIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHOCTh BO3lyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3zoBaHue IBUKEHUN C UCIIOJIb30BAaHUEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTUYECKHE KOHCTPYKIMU (KPOHIITEHH, peméTdyarsie
KOHCTPYKIIUH), UCTIOJIH30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (THPOCKOT, BOJOMET
U Jpyrue), ABUTaTeldb BHYTPEHHETO CropaHHs, MapoBas TypOuHa, OBITOBOM XOJIOAWJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM UHCIE
HAaHOMATepHaloB, M  HAHOTEXHOJOTMM,  JJEKTPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, Fra30pa3psAHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TPUOOPHI, TalITbBAHUKA.

11 KUIIACC

Pasnen 4. diekTpoamHaMuka.

Tema 4. Macnumnmnoe noie.

B3aumoneiicTBuE MOCTOSHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MarHutHoe IoJe.
BekTop marHuTHOM MHAYKIMH. [I[puHIMN Cyniepno3niiny MarHUTHBIX NOJIeH. JIMHNKM MarHUTHOM
WUHAYKIHH.

MarautHoe 1ojie IPOBOJHHUKA C TOKOM (IIPSIMOTO NMPOBOJHUKA, KATYIIKHM M KPYroBOI'O
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, e€ HanpaBJIE€HUE U MOYJIb.

Cuna Jlopenna, e€ HampaBleHHE M MOIYJb. J[BH)KEHHE 3apsyKEHHOW YacTUIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MaruuTtHoe nose B BeuecTse. deppomMarHeTUKH, napa- U IMaMarHeTUKH.



TexHuueckne ycTpoMcTBa M TEXHOJIOTMUYECKHE IPOLIECCHl: NPUMEHEHUE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJBUTaTeNlb SKOOU, YCKOPHUTEIU
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kapruna nMHMH WHAYKOIMHM MarHUTHOTO TIOJS IOJIOCOBOTO M TOJKOBOOOPAa3HOTO
MIOCTOSIHHBIX MarHUTOB.

Kaptuna nuHUA MarHUTHOM HWHIYKUMUA TOJS JUIMHHOTO TPSIMOTO MIPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

Habmroienue nBr>xXeHus My4yKka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI AEHCTBUS SIEKTPOU3MEPUTENHFHOTO IPUOOPa MATHUTOAIEKTPHUUYECKON CHCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanre MarHUTHOTO TOJISl IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue 1eiCTBUS OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMITEpa OT CUJIbI TOKA.

OrnpeneneHne MArHUTHOM MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbl AMIiepa.

Tema 5. InekmpomazHumHuan uHOYKuus.

SIBnenue snexTpoMarHUTHOM WMHAYKIUU. [loTOk Bektopa MarHuTHOM uHaykuuu. DC
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuUUecKoe IOJIE.
Toxku dyko.

O/1C nHAYKIMH B IPOBOAHUKE, IBHKYILIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NunyktuBHOCTh. Karylika HWHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHHE
camounaykiuu. 3/1C caMonHayKIUU.

DOHeprus MarHUTHOTO TOJISl KaTyIIKHU C TOKOM.

DIIEKTPOMarHUTHOE TOJIE.

TexHuueckue ycTpOHCTBa U TEXHOJIOTMYECKHE TIPOLECCHl: HWHAYKIIMOHHAs IIeub,
COJICHOU]I, 3alIUTa OT 3JEKTPU3ALMH TEJ IPH IBUKEHUH B MAarHUTHOM I10JI€ 3E€MIIH.

Hemoncmpayuu.

Habmroienue siBieHUs 31€KTPOMArHUTHOM WHIYKITHH.

Uccnenoanue 3aBucuMmoctd IJIC MHAYKIMHM OT CKOPOCTH HM3MEHEHHUS] MarHUTHOI'O
MOTOKa.

IIpaBuno Jlenna.

[Tagenue MaruuTa B aTFOMHUHUEBOM (MEIHOM) TpyOe.

SIBrieHME CAaMOMHIYKIIUY.

Hccnenosanue 3aBucumoctu J/JC caMOMHAYKIIMU OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LEIN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW HHAYKIIHH.

OrnpeneneHne UHAYKIUA BUXPEBOI'O MAarHUTHOTO TOJIS.

HccnenoBanue siBI€HUS CAMOUHTYKIUH.

COopka MozeH IEeKTPOMAarHUTHOT'O TeHepaTopa.

Pa3pnen S. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarennuast cucrema. CBoOOIHEBIE KOJIEOAHUS.

['apmonunueckue  konebanus. KuHemartmueckoe W JAMHAMHYECKOE  OIMCAHUE.
DOHepreTuyeckoe oOmnucaHue (3aKOH COXpaHEHHUS  MEXaHWYeCKOW »Hepruu). BriBojg



TUHAMHYECKOTO ONHCAaHWS TApMOHHYECKHX KONEGOAHWA W3 WX DJHEPreTUYeCKOoro u
KMHEMATH4YECKOT O ONMCAHMS.

Amvrmutyna u ¢asa konebanuil. CBsi3b aMIUTMTYABI KOJICOAHUH MCXOJHON BEIMYUHBI C
aMIUIUTYIaMU KosieOaHuil €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yacrora xonebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUH MAaTEeMaTHYECKOTO
MmasiTHUKa. [lepron cBoOGOAHBIX KOEOaHUN MPYKMHHOTO MasiTHUKA.

[Tonstne o 3aryxatommx KojeOaHusx. BoiHyxkneHHsle koneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOAHUSI.

TexHuueckue yCTpONCTBA M TEXHOJIOIMUECKHE IMPOIECChl: METPOHOM, 4Yachl, Kaueiw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKCHHUS.

HaGmroienne He3aBUCHMOCTH TTEPHOJIa MAIBIX KOJICOAHUH rpy3a Ha HUTH OT aMILTUTY/IBI.

HccnenoBanue 3aTyxarmux KojaeOaHui U 3aBUCUMOCTH MepHoJa CBOOOTHBIX KoJeOaHUun
OT COIPOTHUBJICHHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAacCUBHOM MpPYXHHE C IIeNbl0 (OPMUPOBAHUS
MIPEJICTaBICHUA 00 UeaTbHON MOJICIIN IPY)KHHHOTO MasTHHKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KojieOaHusX rpy3a Ha MpYyKUHE.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Habmioienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJeOaHUNH HUTSHOTO U MPYKMHHOTO MasiTHUKOB.

W3y4eHne 3aKOHOB JIBIDKCHUS TEJIa B X0JI€ KOJICOaHHIA Ha YIIPYTOM TOIBECE.

N3yueHue ABUKEHUS HUTAHOIO MAasTHHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaONINX KOIeOaHui.

WccnenoBanue BRIHYKIEHHBIX KOJIEOAHUH.

Tema 2. dnexkmpomazHumnole Ko1edanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
konebatenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUTUTYIbl 3apsga KOHAEHCATOpa C
aMILTUTYJION CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUH B UI€aTbHOM KOJeOaTeTbHOM KOHTYpE.

3aTyxaromuye SJIeKTPOMarHuTHbIE KojeOaHusl. BBIHYXICHHBIE 3JIEKTPOMATHUTHBIE
KoJie0aHusl.

ITepemenHbIi TOK. MOIIHOCTH NEPEMEHHOrO TOKAa. AMIUIMTYIHOE€ W JIEMCTBYIOIEE
3HAUEHUE CUJIBI TOKA M HAMPSKEHUS TIPU Pa3INdHOi hopMe 3aBUCHMOCTH MEPEMEHHOTO TOKa OT
BpPEMEHU.

CunHycouganbHbld IEPEMEHHBIN TOK. Pe3uCTOp, KOH/IEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENIH CHHYCOMIAJIBHOIO NTIEPEMEHHOT0 TOKa. Pe30HaHC TOkOB. Pe3oHaHC HanpsKeHU.

Uneanwvubiii Tpanchopmatop. [Ipon3BoacTBo, nepeaada U MOTPeOICHUE AIEKTPUUYECKOM
SHEPTUH.

DKOJIOTUYECKUE PUCKU MPU MPOU3BOACTBE 3IMEKTpodHEepruu. KynbTypa HMCHOIB30BaAHUS
AJIIEKTPOIHEPTHH B TTOBCETHEBHOM JKH3HHU.

TexHU4yeckne yCTPOHUCTBA W TEXHOJIOTMYECKHE IIPOLIECCHI: AJIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKa, TIMHUHU AJICKTpOIepe/Iad.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCHMOCTh YaCTOTHI CBOOOIHBIX KOJeOaHU OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcnumiorpaMMsbl SJIEKTPOMArHUTHBIX KOJICOaHUM.

['eHepaTop HE3aTyXaIIKUX IEKTPOMArHUTHBIX KOJIeOaHUH.

Moenb 37eKTPOMarHuTHOTO TeHEpaTopa.



BriHyXIeHHBIE CHHYCOHIAIbHBIE KOJIEOaHNUS.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOT0 TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

YCTpORCTBO U IPUHIIUIT ACUCTBUS TpaHCcHopMaTopa.

Monenb TUHUY SIIEKTPOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Uzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEI0BAaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTYyILIKY U PE3UCTOP.

HaburoieHne 351eKTpOMarHuTHOIO PE30HAHCA.

Hccnenoanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAaAZHUMHbBIE 60JIHbL.

MexaHuyeckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepedynble u mpoOAOJbHBIC
BosIHBI. Ilepuon, ckopocTe pacnpocTpaHeHUs M AjJuHa BOJIHBL. CBOMCTBA MEXAHMYECKUX BOJIH:
OTpakeHHe, mpeoMiieHue, HTeppepeHIus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHS M3JIy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpHUEHTAIINS BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJH: OTPaXEHHE, [PEIOMJIEHHME, IOJISIpU3aLNs,
uHTephepeHIus U TudpaKiims.

[[Ikana 3J1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHUs. Pannonokanusi.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIECH Cpeibl.

TexHuuyeckue ycTpoicTBa M NMPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE WHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TENeBU30p, aHTeHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas
JUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpavyuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TIOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJI€OaHUH.

HaGnronenue oTpakeHus ¥ MpeIoMIICHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHny 1 AUPpakiii MEXaHUUYECKHUX BOJIH.

AKyCTUYECKHI pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMUTYJOW M YacTOTOH
Kosie0aHuM.

HccnenoBanne  CBOWCTB  JJIEKTPOMAarHUTHBIX — BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepQepeHIns.

OO6HapyxeHue HH(ppaKpacHOro U yIbTpa(roIeTOBOTO U3ITyUSHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonuHEeHOE pacrpocTpaHEHHE CBeTa B OJAHOpoAHOM cpene. Jlyu cera. TouyeuHsblit
HCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUH B IIIOCKOM
3epkane. Cepuyeckue 3epkaia.



[lpenomnenue cBeta. 3aKOHBI MpEIOMJICHHS cBeTa. AOCOMIOTHBIA IOKa3aTelb
npenomiieHuss. OTHOCUTENIBHBIM IOKa3aTenab NpenoMieHHs. IIoCTOSHCTBO 4acTOTBI cBeTa M
COOTHOILIEHHUE JUIMH BOJIH IIPH IMEPEX0JI€ MOHOXPOMATUYECKOIO CBETA 4€pe3 IPaHULly paszeiia
JBYX ONITHYECKUX CPEZ.

Xon nyueit B nmpusme. ucnepcus ceera. CliokHbIi coctaB Oenoro ceera. L[Ber.

ITostHOE BHyTpeHHEe oTpakeHue. IIpenesbHbIN yroi NoJIHOr0 BHYTPEHHETO OTPaKEHUS.

CoOuparomue M paccewBaromue JuH3bl. ToHKass smH3a. DOKYCHOE pAacCCTOSHHE U
ONTUYECKas CHUJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHUS TOHKOH cdepudeckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO I10Ka3aTeNs IPEIOMIICHUS.

dopmyna TOHKOU JIMH3bL. Y BEIUYECHHE, 1aBAEMOE JIMH3OM.

Xox 1y4a, IpOLEALIEro JIMH3Y IO/ IPOU3BOJIbHBIM YITIOM K €€ I'JIJaBHOM ONTUYECKON OCH.
[TocTtpoenne n300paXkeHUH TOUKM U OTpe3Ka MPSMON B COOMPAIOIUX U PACCEUBAIOIINX JHH3aX
U UX CUCTEMaX.

Ontuueckue npudopsl. Paspematonias cnocoOHOCTh. ['71a3 Kak onTUyecKasi CUCTEMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. HWuTtepdepenuus cBera. KorepeHTHble MCTOYHMKHU. Y CIOBUS
HaOJIOZIGHNUST MAaKCMMYMOB ¥ MHHMMYMOB B HMHTEP()EPEHIMOHHON KapTUHE OT JBYX
KOT€PEHTHBIX UCTOYHUKOB. [IpuMepsl Kjaccn4eckuX MHTEP()EPEHLIMOHHBIX CXEM.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TIJIABHBIX
MaKCHUMYMOB IIpH [aIeHUU MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
¢doroannapar, MHUKpPOCKOI, MPOEKIMOHHBII amnmapar, MPOCBETICHUE ONTHUKH, BOJOKOHHAS
OITHKA, TU(PAKIMOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue MpesioMIIEHUs CBETA.

HaO0nroneHue nosiHoro BHyTpeHHEro oTpakeHus. Mojienb CBeTOBOIA.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB YepPe3 MJIOCKONAPAIIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBOWCTB N300payKEHUI B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmonenue natepdepeHnnn ceera.

Habumronenre 1BeTOB TOHKUX MJIEHOK.

HaGnronenue nudpakuuu cera.

N3ydeHne AuppakIMOHHON PEIIETKHU.

HabGnronenue mudpakiimoOHHOTO CIIEKTPA.

Hab6mronenue qucniepcuu certa.

HaGnronenue nonspusanuu cBeTa.

[TpumeHeHre noaIpOnI0B ISl U3yUEHHUS] MEXaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BelecTBa (Ha MPUMEPE KHUJIKUX
JIUH3).

N3mepenue pOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIMH3.

[Toryuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tony4yeHue n300paxKeHus: B CUCTEME U3 JBYX JIMH3.

KoHncTpyrnpoBanue TeIeCKOMMYECKUX CHCTEM.

Habmonenue nudpaxyuu, HHTEpPEpeHIINN 1 MOJIPU3ALIUU CBETA.

W3ydeHue nonsipu3aluy CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU AUDJICKTPHKA.

N3yuenne naTepEpeHIINN Ja3epHOr0 N3IYYEeHUs Ha JBYX LIEIAX.

Hab6nronenune aucnepcum.



Habmonenue u uccrienoBanue qUQGpakinOHHOTO CIEKTPa.

N3mepenne niMHbI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3JIy4eHHs CBETOMOA IPHU MOMOIIH AU(DPAKIIMOHHON PEIIETKY.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCUTEIBLHOCTH.

I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenualbHOM TEOpUHU
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBai.  IIpeoOpasoBanust  Jlopenua.  YcioBue
NPUYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHU U COKpaLIEHUE
JUIMHBI.

OHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13bp Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs IOKOSL.

TexHu4yeckne ycTpONCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIYTHUKOBBIE NPUEMHHKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

Y4eHUYeCKU IKCIIEPUMEHT, JIaOopaTOpHbIE Pa0OTHI, IPAKTUKYM.

Onpeznenenre UMITYJIbCAa U YHEPTUU PENATUBUCTCKUX 4acTull (1o ¢ororpadusM TpeKos
3apsKEHHBIX YACTHI] B MArHUTHOM TIOJIE).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapnuo-60ano80il 0yaiusm.

PaBHOBecHOE TeTUIOBOE U3NydeHHE (M3IydeHHE aOCONIOTHO UYEPHOro Tena). 3aKOH
cMerieHus Buna. ' unoresa [lnanka o kBaHrax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddext. Onbitel A. I'. CroneroBa. 3akoHsl poTodrddexra. YpaBuenue DiiHIITEIHA
s poroaddexra. «Kpacnas rpannna» hororddexra.

JlaBneHue cBeTa (B YAaCTHOCTH, JaBJIGHWE CBeTa Ha aOCONIOTHO MOTJOMIAIONIYI0 U
a0COIOTHO OTpaxkaromIyro moBepxHocth). OmbiTe [1. H. JIeOenera.

BosHoBbie cBoiicTBa yactull. Boiubl ne bpoitns. Jlnuna BosnHbl 1e bpoiins u pazmepsl
o0nacTu  JoKanu3auMM  JBHXKyleiicss 4dactuupl. KopmyckynsipHO-BOJHOBOW — Tyaiu3M.
Judpakius 31eKTPOHOB Ha KpUCTAILIaX.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHus HeonpenenéHnocTe ['eitzendepra.

TexHuueckue ycTpoicTBa M TEXHOJOTHYECKHE MPOIECCHl: CIIEKTPOMETP, (OTORIEMEHT,
doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBeTOANO/I.

Hemoncmpayuu.

®dotor(h ekt Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoToad¢exra.

HccnenoBanue 3aBUCUMOCTH COITPOTHBIIEHHS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauos.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrossHHo [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBaHue 3aBUCMMOCTH CHJIbI TOKA Y€pPE3 CBETO/INO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBAHUIO cTpoeHus aToMa. [lnanerapuas moaens atoma Pesepdopaa.

[Toctynatsr bopa. M3nydenue u morsomieHne (GOTOHOB NMPH MEPEXoJe aromMa € OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CekTp ypoBHEN 3HEPTHH aTOMa BOAOPOJA.

CrioHTaHHOE U BBIHY)KJEHHOE HU3JlyueHue ceta. Jlazep.

TexHuueckne yCTpOHCTBA U TEXHOJIIOTMYECKUE NIPOLECCHI: CHEKTPAJIBbHBIN aHAIU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTEP.

Hemoncmpayuu.

Mopenb onsiTa Pezepdopaa.



Habnronenne muHEHYaThIX CIIEKTPOB.

YCTpolcTBO M ACHCTBHE CUETUNKA HOHU3UPYIOIINUX YaCTHII.

Omnpenenenue JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YEHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKkmukKym.

HabGmonenue nuneiyaToro crexkTpa.

HccenenoBanue cnekrpa pa3peKeHHOr0 aTOMAPHOIO BOJOPOJA U U3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Quzuka amomHoz20 A0pa U INEMEHMAPHBIX YACHIUY,

Hyxnonnas moxaens simpa I'eiizendepra—Banenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3otomsl.

PagnoaktuBHOCTB. Anb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3aKOH paJuOaKTUBHOIO pacnaia. PaavoakTuBHbE uH30TONBI B Ipupoxae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha KHUBbIE OpraHn3Mbl. EcTecTBEHHbIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBS3U HYKIIOHOB B sifpe. SnepHblie cuibl. JlegekT Macchl sapa.

SAnepubie peakuuu. J[enenne wu cuHtre3 sanep. SnepHele peakropbl. IIpoGiiembl
YIOPABJISIEMOTO  TEPMOSIIEPHOIO CHUHTE3a. OKOJOTMYECKHE aCHEKThl pPa3BUTUA  SACPHOU
HHEPreTUKHU.

MeTtoabl perucTpanuu U UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHLI.

DyHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapnoHbl, Me30HBI U JIenTOHHI. [IpencraBnenue o
CranpaptHoil Mmosienu. KBapk-riit0oHHAas MOJEIb aIpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEéMHast MaTepust U TEMHAs SHEPIUsL.

EnunctBO duznyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoicTBa M TEXHOJIOIMUYECKUE IMPOLECCHl: JO3UMETp, kamepa BuibcoHa,
AIEPHBI  pPEaKTop, TEPMOSACPHBIM peakTop, aroMHas OomO0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM oTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3yuenune nornomenus: 6eTa-4yacTUIl ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Ortanbl pa3BuUTUs acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMMHU. [IpUMEHUMOCTb 3aKOHOB (U3MKU Ui OOBSCHEHUS HPUPOABI KOCMHYECKHX
00BEKTOB.

MeToapl acTpOHOMMUYECKHMX HccleqoBaHUW. COBPEMEHHBIE ONTHUYECKUE TEJIECKOIIBI,
PaaAMOTENECKOIIbI, BHEATMOC(EpPHAsi aCTPOHOMHSL.

Bup 3Bé3anoro neba. Co3Besust, spkue 3BE3/bl, IUTAHETHI, UX BUJIUMOE JIBUKEHHUE.

ConneyHas cucrema.

Connue. Conneunas aktuBHOCTb. McTounuk sneprun ComnHua u 3BE31.

3BE37bI, KX OCHOBHBIE XapaKTEpPUCTUKH. JluarpamMma «CHEKTpalibHbIM Kjacc —
CBETUMOCTB». 3BE3/Ibl IJIABHOM OCJIE0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]l TJIABHOW  IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoeHune 3BE3n. COBpEMEHHBIE
IIPEJICTaBJICHUSI O IPOMCXO0XKIEHUH U 3BoitonK ComHIa U 3BE37. OTallbl )KU3HU 3BE3.

Muineunsiit [1yte — Hama I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajJlakTUK. PagnoranakTiuky U kBazapel. YEpHbIE NBIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanue ramaktuk. Teopus
Bonsoro B3peiBa. PennkroBoe nzmydyeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue naonooenus.



Habmiogenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM  TJIA30M  C  MCIOJIb30BaHHEM
KOMIBIOTEPHBIX TMPWIOKEHUN [UId OINpElesIeHUs] IOJIOKEHHsI HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE c03Be31s1 CEBEPHOIO NOyIIApUsl U SIPKUE 3BE3/IbI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHUM.

Du3nYecKUil NPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB W  KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  (usnueckux BenuuuH. OlLieHKa  TpaHul
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MCCIEJOBaHUN 3aBUCUMOCTEH  (PU3MYECKHX
BEJIMYMH, MPOBEpKa MPEIIOKEHHBIX TUIIOTE3 (BBIOOp M3 paldoT, ONMHUCAHHBIX B TEMaTHYECKUX
paszenax «Y4eHU4eCKUH 3KCIIEpUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO0oOumenne W cucTeMaTH3alus — COAEpKaHMsl  pas3fieloB  Kypca  «MexaHHKay,
«MonekynsipHass (pu3nKa ¥ TEPMOJUHAMUKA», «IDJNEKTpoauHaMuka», «Konebanus u BOJHBI,
«OCHOBBI  CHEIMATIBHON TEOPHUM OTHOCUTENIBbHOCTHY», «KBaHTOBas Qu3ukay, «IeMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUYECKOW, COLMAIbHON U
THYECKOH cdepax IeATETbHOCTH YeNOBEKa, poiib M MecTo (U3WKM M aCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTMHE MHpa, 3HAUEHUE OIMCATEIbHOW, CHCTEMAaTU3HUPYIOLLEH,
OOBSICHATENBHOM W MMPOTHOCTHYECKON (DYHKIMIA (PU3MUECKON TEOPHH, POIb (PU3UIECKON TEOPUHU
B (hopMHpOBaHUM MpeACTaBIECHUI O (U3MUECKOW KapTUHE MHUpa, MECTO (PU3MUECKOW KapTHUHbBI
MUpa B 0011EM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHOro ypoBHs B 11 Kilacce OCyIIECTBISIETCS C YIETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

MesicnpeOmemuvie nonamusA, C6A3AHHbBIE C UIYUEHUEM MEMO0068 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, runores3a, (pu3nveckas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHHUE, MOJIEIb, U3MEPEHHE, IOTPELIHOCTH U3MEPEHUHN, U3MEPUTEIbHbBIE
npuOopsbl, nudposas 1adbopaTopus.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. TpuroHomerpuueckue QyHKIUHN: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO. BeKTophl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOpOB. IIpoM3BOJHBIE 3JIEMEHTApHBIX (DYHKIIMMA.
[Tpu3Haky no100us TPEYroabHUKOB, OIIPEEICHNE TUIOIAIU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: »nextpuyeckue sBICHHS B >KMBOH Npupoje, KoyiebaTenbHble IBUKEHUS B
JKUBOM  TNpUpoAE,  DKOJOTMYECKHWE  PUCKM  TpU  TIPOU3BOACTBE  AJIEKTPOIHEPIHH,
NIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOWIEH Cpelbl, YJIbTPa3ByKOBas JUarHOCTHKAa B
MeAMIIMHE, ONITUYECKHUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOECHHE aTOMOB M MOJIEKYJ, KpPUCTaJIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

T'eozpaghua: marHuTHBIE TONIOCAa 3€MIIM, 3aJIe)KU MArHUTHBIX Py, (GOTOCHEMKA 3eMHOM
MMOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHNE NTOCTOSHHBIX MarHUTOB, MIEKTPOMAarHUTOB, MIEKTPOABUTATEND
Sxobu, reHepaTop MEPEMEHHOIO TOKAa, HWHAYKIMOHHAs Tedb, JMHUM DJeKTpoliepenad,
ANIEKTPOABHUraTeNb, pajgap, paaUONPUEMHHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-neus,
yIbTpPa3ByKOBasi JHArHOCTHKA B TEXHUKE, MPOEKLHMOHHBIA amnmapar, BOJOKOHHAs OMNTHKA,
coJHeyHast OaTapesi, CIIyTHUKOBbIE PUEMHHKH, SE€pHAs SHEPTeTUKA U HKOJIOTUUYECKUE aCTIEKThI
€€ pa3BUTHSL.



INIAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA I[IPOTPAMMBI 110 O®U3UMKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIMAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3y/abTaThl OCBOCHMs yueOHOro mpeamera «DU3uKay J0JKHBI OTPaXxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEH
NO3ULMEN JIMYHOCTH, CHCTEMOH LICHHOCTHBIX OpPHEHTAlUil, IIO3UTHBHBIX BHYTPEHHHX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
paclIupeHUe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM 1€ATE€IbHOCTH, B TOM YHUCJIE B YACTH:

IrPaIAHCKOI0 BOCIIMTAHUA:

e CchOPMHUPOBAHHOCTh TPAXIAHCKOW MO3MLIMU OOYYaloImerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

® [IPUHATHE TPAJAULMOHHBIX OOIIEYETOBEUECKUX T'YMAHUCTUYECKUX U JIEMOKPATUYECKUX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO IESTEIbHOCTh B MHTEPECAX IPAXKAAHCKOTO OOLIECTBa,
y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3altu;

® yMEHHE B3aMMOJCICTBOBATH C COLMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUAMHI U Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOH EATENBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

e cOpMHUPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHHUSM POCCHUMCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOIO IIOBE/ICHUS;

e CHoCOOHOCTh OILIGHMBaTh CHUTYallMI0O W [PUHUMAThb OCO3HAHHBIE PELICHHUS,
OPUEHTHUPYAICh HAa MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4MHCIE B
JIESITETbHOCTH YYEHOTO;

® 0CO3HaHME JMYHOIO BKJAJa B OCTPOEHUE YCTOHUYHUBOTO Oy IyIIero.

ICTETHYECKOT0 BOCTIMTAHUSA:

® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKJIIOYas 53CTETUKY HAyYyHOTO TBOPYECTBA,

puCyIIero Gpusnvyeckon HayKe.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3iuyHbIM cdepaMm NpoPecCHOHANbHON AESTENbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOp Oyayiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE IIIaHBI,

® TOTOBHOCTb U CIHOCOOHOCTh K OOPa30BaHMIO U CaMOOOpa30BaHUIO B 00JacTH (PU3HKH
Ha MPOTSHKEHUHU BCEH JKU3HH.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

® copMHPOBAHHOCTH HKOJIOTMUYECKON KYyJIbTYphl, OCO3HAaHHME IJIOOATBHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® IUIAHMPOBAHME M OCYILIECTBIICHUE JNEHCTBUN B OKPYKAIOIIEH Cpelle HA OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

® pacIIMpEeHHE ONbITAa JEATEIbHOCTU D3KOJOTMYECKOW HANpPaBIEHHOCTH HAa OCHOBE
UMEIOIMXCs 3HAaHUM 10 (pU3HKe.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

e c(hOPMHUPOBAHHOCTb MMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTH (PU3NYECKON HAYKH;



OCO3HAHUE LIEHHOCTU HAy4YHOW [IE€ATEIbHOCTH, TOTOBHOCTh B MPOIECCE H3YUYEHUS
GU3MKM  OCYIIECTBIIATH  IPOEKTHYI0 U HMCCIEAOBATENbCKYIO  JIEATENbHOCTh
WHJUBU]IyaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENIbHO (POPMYIMPOBATh M aKTyaJH3UpPOBATh MPOOJIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

OINPEACIIATD LENH JESATEIIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;
BBISBJIATH 3aKOHOMEPHOCTHM M HPOTHBOPEUYMsSI B PACCMATPUBAEMbIX (PU3NYECKUX
ABJICHUSX;

pa3pabaTbiBaTh IJIaH peIIeHUs NpoOjaeMbl C Y4ETOM aHajaM3a HMEIOIIUXCs
MaTepHaAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIE€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPJWHUPOBATh W BBINOIHATH PabOTy B YCIOBHSIX pPEAITBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE IPU PELLIEHUH )KU3HEHHBIX ITPOOJIEM.

ba3oBble nccienoBarebCcKue AeiCTBHUA.

BJIa/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U METOAaMH (hU3HUECKON
HAYKH;

BIIAJICTh HABBIKAMHU Y4YEOHO-MCCIICOBATEIILCKON M MPOCKTHOM JEATEIHHOCTH B
oOmacti (PU3MKH, CHOCOOHOCTBIO W TOTOBHOCTHIO K CAMOCTOSITEIBHOMY TOUCKY
METOJIOB peLICHUs 3a7a4 (QU3NYECKOTO COJICpKAHUS, MPUMEHEHHUIO pPa3INYHbIX
METO/IOB ITO3HAHUS;

BIIAJETh BUAAMH JEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPHPETALINH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAIUSIX, B TOM YUCIE MPU
CO3/ITaHUHU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIAITh ITPUYMHHO-CJIEICTBEHHBIE CBA3M M aKTyaJIM3UpOBaTh 3a7ady, BBIJBUIaTh
TUNOTE3y €€ pelleHus, HaxXOJuThb AapryMeHThl I JOKa3aTelbCTBa CBOMX
YTBEPKJICHHH, 3aaBaTh TapaMeTPhl U KPUTEPHUH PEIICHNUS;

AQHAJIM3UPOBATh IMOJYYEHHBIE B XOJ€ pEUICHUs 3a/ayd pPe3yJbTaTbl, KPUTHUYECKU
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;
CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIC 3a7]a4i B 00pa30BaTEIbLHOMN JEATEILHOCTH, B
TOM YHUCJIE TIPU U3YyYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3HUKE B MPAKTUUECKYIO 001aCTh )KU3HEEATETbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TIOIXOIbI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONINE aThTEPHATHBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIAJCTh HAaBBIKAMU TOJy4eHUS HHGpopMalMu (U3UYECKOTO COJAEpX aHUA U3
HMCTOYHUKOB pa3HbIX THUIOB, CaMOCTOSITEJIbHO OCYIIECTBISATh IOWCK, AaHAJU3,
CHUCTEMAaTH3allMi0 W HUHTEPHNpEeTalui0 HH(POpPMAlMK pPA3TUYHBIX BHAOB MU (opMm
MpeJICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIINH;



UCIIONIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTaHU3AMOHHBIX 3aJa4 ¢
coOnrofeHreM TpeOOBaHWUN  DPrOHOMHUKH, TEXHHUKH O€30MAaCHOCTH, THUTHUEHBI,
pecypcocOepekeHusi, MPaBOBBIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYSCKOTO COJCP)KAHUS B Pa3IMUHBIX (opMarax ¢ y4éTOM
Ha3Ha4YCHUS WHGOPMAIMU W IEJCBOM ayJUTOPUH, BBIOMpas ONTHMAIbHYIO (OpMY
MIPEJICTABICHUS U BU3YyaTH3aI[IH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3WKHU M BO BHE-YPOUHOU JESATEILHOCTH;
pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIlM U CMSTYATh KOH(IUKTHI;
Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOW U MHAMBUAYAIbHON pabOTHI;
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUHN C y4ETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN KaXKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LI€JIM COBMECTHOM JAESATENbHOCTH, OPraHU30BBIBATH M KOOPAMHHPOBATH
JEUCTBUSL MO €€ JOCTMXKEHHUIO: COCTaBIATh IUIAH JEHCTBUM, pacHpeneisiTb pOJIU C
y4€TOM MHEHHUM YYaCTHUKOB, 00CYK/IaTh pPe3yIbTaThl COBMECTHOU PabOTHI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIAJa U KaXJIOTO YyYyaCTHHUKAa KOMaHIbl B 0OIIuit
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLICHUBATh UAEHU C MO3ULIUHA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATETMYECKOE ITOBEJCHUE B PA3IUYHBIX CUTYALMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
Camoopranu3amnus:

CaMOCTOSITEJIbHO OCYIIECTBIISATH IMO3HABATEIBHYIO JACSITEIBHOCTh B 00JaCTH (QU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITEJIbHO COCTABJIATH IUJIaH PEIICHUs] paCYETHBIX U KaYECTBEHHBIX 33/1a4, TUIaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YYETOM HMMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacuupsTh paMK1 y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEMOYTCHHIH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €ro, OpaTh Ha ce€0s1 OTBETCTBEHHOCTH 3a
petieHue;

OILICHUBATh MMPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh ()OPMUPOBAHUIO M TPOSIBICHUIO JPYAHIMH B 00IACTH (PHU3UKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyIbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOﬂb, IMOLIMOHAJILHBLIA HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTD, OLIEHUBATD
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJIETh HABbIKAMHU II03HABATENbHOM peQIeKCMM KaK OCO3HAHUS COBEPIIAEMbBIX
JIEMCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

MCIOJIb30BaTh MPUEMBI peIeKCUH ISl OLIEHKH CUTYalliu, BEIOOpa BEPHOTO PELICHHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHHUS 110 UX CHIKEHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
NPUHUMATD ce0sl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;



NPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH.

B mporiecce MOCTHKEHHs JTHYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMMbI MO (hu3MKe st
YPOBHS CpeaHEro o01ero oopa3oBaHus y 00yYarOIIUXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
UHTEJJIEKT, MPEIIoIaralonmi chopMHUpOBaHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOLIETO CIOCOOHOCTh IMOHMMAaTh CBOE OSMOIMOHAIBHOE
COCTOSTHUE, BHJICTh HAINPABJICHHUS PA3BUTHS COOCTBEHHOW AMOIMOHAIBHOHN chepsl,
OBITH YBEPEHHBIM B ceO¢;

CaMOpETYJIMPOBAHMS,  BKIIOYAIONIETO  CAMOKOHTPOJb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE  TMOBEJEHHE, CIOCOOHOCTh  aJanTHPOBAaThC K
SMOILIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIISAT THOKOCTH, OBITH OTKPBITHIM HOBOMY,
BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIICH CTPEMIICHHE K JTOCTIKEHUIO MU U YCIEXY,
ONTHUMH3M, HUHUITUATUBHOCTh, YMEHHUE JICWCTBOBATh, MICXO/IS U3 CBOMX BO3MOKHOCTEH;
AMIIATUH, BKIIOYAIONICH CITIOCOOHOCTh MOHUMATh 3MOIMOHAILHOE COCTOSIHUE APYTHX,
YYUTHIBATh €r0 MpPH OCYIICCTBICHUU OOIIEHHs, CIHOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh BBICTPAWBATh OTHOILICHHS C
JIPYTUMH JIFOBMH, 3800THUTHCS, TIPOSIBIIATH HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

I[MPEAMETHBIE PE3VYJIBTATHI

K xonuy oOyuenus B 10 knacce npeIMeTHbIE pe3ysbTaThl HA YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOLINXCS YMEHHIA:

[NOHMMATh POJb (PU3MKK B DSKOHOMHYECKOH, TEXHOJOTMYECKOW, 3KOJOTUYECKOH,
COLMAIIBHOM M 3TUYECKOH chepax NesTeIbHOCTH YeIOBEKa, POJib U MECTO (PU3HUKH B
COBPEMEHHOMU Hay4HOU KapTUHE MUDA, 3HAYEHUE OIHCATENBHOM,
CHCTEMaTH3UPYIONIEH, OOBSICHUTEIBHOW M MPOrHOCTHYECKOW (QYHKUWHU (uznmueckont
TEOPUH — MEXAHHMKH, MOJEKYJISIPHOU (PU3MKM M TEPMOJMHAMMKH, POib (prusnyeckon
Teopuu B (GOPMHUPOBAHUHU MIPENICTABICHUN O PU3NUECKON KapTHHE MUPA;

pasnnyath yCJIOBHUS MNPUMEHUMOCTH Mojened (U3NYeCKUX Tela M IPOLECCOB
(s1BJIEHUI): MHEpLMATIbHAS CUCTEMa OTCcUETa, a0COJIFOTHO TBEPOE TENI0, MaTepuaibHast
TOYKa, PABHOYCKOPEHHOE JBHWXKEHHME, CBOOOJHOE majaeHue, abCONIOTHO ympyras
nedopmarusi, abCOTIOTHO YIPyroe u abCONIOTHO HEYNPYroe CTOJIKHOBEHMSI, MOJIEIH
rasa, >KUJIKOCTH M TBEPAOro (KpUCTAUIMYECKOIO) Tena, MACaIbHbINA ra3, TOUEUHBIH
3apsl, OAHOPOJHOE AIEKTPUUECKOE T0JIE;

pasnuyath YCJIOBUS (TpaHMIbI, OONAacCTH) HPUMEHMMOCTH (U3UYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHWYECKHE INPOIECChl U SBICHHS, HCIONb3YS
OCHOBHBIC IIOJIO)KEHHSI W 3aKOHBl MEXAaHUKH (OTHOCHTEIBHOCTb MEXaHHYECKOTO
JIBUXKEHUS, OpMYJIbl KMHEMAaTUKH PaBHOYCKOPEHHOIO ABM)KEHHUS, MpeoOpa3oBaHUs
['amunes nns  CKOpOCTM W INEepeMeElleHus, 3akoHbl HplooToHa, mnpuHIUD
OTHOCUTENbHOCTH [ anuies, 3aKOH BCEMHPHOTO TATOTEHHUS, 3aKOHbl COXpPaHEHUs
UMITYIbca M MEXaHWYECKOM DJHEpPruM, CBs3b padOThl CUJIBI C HW3MEHEHHEM
MEXaHUYECKON DSHEpPruM, YCJIOBHs paBHOBECHS TBEPJAOrO Tena), IMpPH 3TOM
UCIIOJIb30BaTh  MAaTEMaTU4YECKOE  BBIPAXEHHE  3aKOHOB,  YKa3blBaTh  yCIOBHS
NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IIpeoOpazoBaHuil ["anuses, BTOporo u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXPAaHEHHUS UMITYJIbCA M1 MEXAaHUUECKON SHEPTUH, 3aKOHA
BCEMUPHOI'O TATOTEHUS;



AHATM3UPOBATh U OOBSCHATH TEIUIOBBIC MPOIECCHl M SIBICHUS, HCIIONB3YsI OCHOBHBIE
nooxeHuss MKT u 3akoHBI MOJIGKYJIApHON (U3UKA U TEPMOJAMHAMHUKH (CBSI3b
JTaBJICHUS UJICAIBHOTO ra3a CO CPEAHEN KUHETUYECKON SHEPrue TEIIOBOrO JBUKECHUS
M KOHUEHTpaluued €ero MoOJIeKYyJ, CBS3b TEMIEpPAaTypbl BELIECTBA CO CpeaHEr
KMHETUYECKON DHEpPruer TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBS3b JaBJICHUSA
UJCANbHOIO Ta3a C KOHLEHTpauued MOJIEKYJ M €ro TeMIEepaTypoil, ypaBHEHUE
MengaeneeBa—Knaneiipona, mepBblid 3aKOH TEPMOAWHAMHUKH, 3aKOH COXPAHEHUS
SHEPruu B TEIUIOBBIX IpoOIeccax), IMPH H3TOM HCIONb30BaTh MaTeMaTHYECKOe
BBIPAKEHHUE 3aKOHOB, YKa3bIBaThb YCIIOBHS NPUMEHUMOCTH ypaBHEHUs MeHaeneea—
Knaneiipona;

AQHAJIU3UPOBATh W OOBACHATH DJIEKTPUUECKHUE SIBJICHUS, UCIOJb3Ysl OCHOBHBIC
MOJIOKEHUS M 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPAHEHUSI AIEKTPUUECKOTO 3apsijia,
3akoH  KynoHa, NOTEHUMAIBHOCTh  3JIEKTPOCTATUYECKOTO  IOJS,  [PUHLUII
CYNEPHO3UIMU BJIEKTPUUECKUX MOJEH, IPU ITOM YKa3biBas YCJIOBUS NPUMEHHUMOCTH
3akoHa KynoHa, a TakXe MPakTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbl Oma s
y4acTKa LEeNH U JAJI1 3aMKHYTOM 3JIEKTPUYECKOU LIenH, 3aKoH JIxoynsa—JIeHna, npasumia
Kupxroda, 3axons @apazaest 1uist 3JEKTPOIH3a);

OMHKCHIBATh (DU3MYECKHUE MPOIECCHl M SBJICHHSI, HCIIOIB3YsS BEIMYUHBL IEPEMEIICHNUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CHJIA, MOMEHT CHUJIbI, IaBJICHUE,
MOTEHLIMAIbHAs SHEPrusi, KUHETHYeCKas HHEprusi, MexaHudeckas SHeprusi, padora
CUJIBbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHWJIa TSKECTH, CHJIa YIPYrOCTH, CHIIA
TPEHHUsI, MOIITHOCTh, YHEPTHsl B3aUMOICUCTBUSA Tena ¢ 3eMi€i BOMU3H €€ MOBEPXHOCTH,
SHEeprus ynpyrod pedopmammu TPYKHHBI, KOJUYECTBO TEIUIOTHI, a0COIIOTHAsS
Temmeparypa Tena, paboTa B TEPMOJIWHAMUKE, BHYTPEHHSS SHEPrus HJICATbHOTO
OJIHOATOMHOT'0 Ta3a, paboTa HJEaJbHOIO ra3a, OTHOCHTENIbHAs BJIAXKHOCTh BO3]yXa,
KIIJI wmneanbHOro TEMJIOBOrO JBHUraTreis; 3JIEKTPUUECKOE II0JIe, HANpPsKEHHOCTh
ANEKTPUYECKOTO MOJIA, HANPSHKEHHOCTh MOJII TOYEYHOIO 3apsa WA 3apsSyKEHHOIO
niapa B BaKyymMe€ U B JUAJIEKTPUKE, MOTEHIMAJ 3JIEKTPOCTATUYECKOTO IMOJIsI, pa3HOCTh
MOTEHIINAJIOB, AJIEKTPOABIKYIIAs CHJia, CUJIAa TOKa, HaNpsKEHUE, MOLIHOCTh TOKa,
ANIEKTpUUECKas EMKOCTh IIJIOCKOTO KOHIEHCATOpa, CONMPOTHBJIEHUE Y4YacTKa LEMH C
MOCJIEAOBATEIbHBIM M MApaUICIbHBIM  COCMHEHUEM  PE3UCTOPOB,  IHEPIUS
AIEKTPUUECKOTO I10JIs1 KOHAEHCATOPa;

OOBSCHATH OCOOCHHOCTH TMPOTEKaHUS (U3MUECKUX  SBICHUN: MEXaHHYECKOe
JIBU)KEHUE, TEIUIOBOE JIBUKEHHWE YaCTHI] BEIIECTBA, TEIJIOBOE pPAaBHOBECHE,
OpoyHOBCKOE ABIKeHUE, Tuddy3us, ucrnapeHue, KUMeHHe U KOHICHCAIs, TUIaBlIeHUe
M KpUCTAJUIM3allMs, HAIMpPaBICHHOCTh  TEIJIONEpPEeAauH, DJIEKTpU3auus  Tell,
SKBUIOTEHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPS’KEHHOTO IMTPOBOJIHUKA;

IPOBOAMTH HCCIIEOBAHUE 3aBUCUMOCTU OJHOW (PM3MUYECKON BENWYHHBI OT APYrou ¢
WCIIOJIb30BAHUEM TMPSMBIX W3MEPEHUH, MpU HTOM KOHCTPYHPOBATH YCTAaHOBKY,
¢dbukcupoBaTh pe3yabTaThl MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpauKoB C y4€TOM aOCOJIFOTHBIX IMOTPEITHOCTEH W3MEPEHHM, NeNaTh BBIBOJBI 10
pe3ynbTaTaM UCCIEI0BAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIWYWH, MPU ITOM BBIOMpATH
ONTUMATBHBIA METOJ M3MEpPEHHUs, OIICHHUBAaTh aOCONIOTHBIE W OTHOCUTEIHHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTHh  OMBITHI MO TPOBEPKE TPEIJIOKEHHOW THUIOTE3bl: TUIAHUPOBATH
OKCTIIEPUMEHT,  COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTAaHOBKY,  aHAJIW3UPOBATH
MOJIyYeHHBIE PE3YIbTaThl U JEaTh BBIBOJI O CTATYCE MPEAI0KEHHON TUIOTE3bI;
coOnroaarh mpaBuia 0e30macHOro TpyJa HpU MPOBEIEHUU HUCCIEIOBAHUNA B paMKax
y4eOHOTr0 SKCTIEPUMEHTa, MPAKTHKyMa M y4eOHO-HCCIIeNOBATEILCKOW U TMPOCKTHOM



NEeSITeIbHOCTH C HWCIOJb30BAHUEM H3MEPHUTEIbHBIX YCTPOHCTB M J1aOOpaTOPHOTO
000pyI0BaHNS;

pemath pacy€THBIE 3aladdl C SBHO 3aJlaHHOW W HESBHO 3aJaHHON (u3mueckoi
MOJIeJIbIO: HAa OCHOBaHMM aHaM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (hH3HUECKOM
MOJIeNIM, OTBevalomeld TpeOOBaHUAM 3aJadd, TNPUMEHATH (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTYyJaTbl (PU3WYECKUX TEOPUl MpH  HCHOJIB30BaHHUU
MaTeMaTUYECKUX METOJOB pEUIeHMs 3ajad, IPOBOAUTH pacd€Tbl HAa OCHOBAaHUU
MMEIOIINXCA JaHHBIX, aHAJIU3UpPOBATh PE3YJbTaTbl M KOPPEKTHPOBATH METOMbI
pelIeHus ¢ Y4ETOM IOJyUYEHHBIX PE3yJIbTaTOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyrole NpUMEHEHUS 3HAaHUI U3 Pa3HBIX Pa3/iesioB
Kypca (U3MKH, a TakKe HHTErpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAWBATh JIOTMUYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOM Ha
M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Ul OOBSICHEHNUS OCHOBHBIX MPHHLIUIIOB paObOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;

MPUBOJIUTH MPUMEPHI BKIIA1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AQHAIM3UPOBATh M  OLIGHUBATh TMOCJIEJICTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMu, C TMO3ULUN
9KOJIOTMYECKOI 0€e301acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
MPUPOJONOIB30BAHUM, a TAK)KE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTUKEHUU HAyKu U
TEXHOJIOTUH [T JaTbHEHUIIIETO Pa3BUTHSI YeIOBEUECKOTO O0IIECTBA;

MPUMEHSTh Pa3IUYHbIe CTIOCOOBI paboThI ¢ HHpOpMAIUEil PU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCTIOJIB30BaTh  COBPEMEHHBbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTUH  JUIA  TIOWCKa,
nepepaboTKU W TNpeAbsBIeHUS Y4eOHOM U HaAyYHO-MOMYJSIpHON uH(pOpMauu,
CTPYKTYpUPOBAaHHUS W MHTEpHpeTaluud HHQOpMalMM, TOJYyYEHHOW U3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKHU aHAJIM3UPOBATh MOJIy4aeMy0 HH()OPMAIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUI, TaK U Ha OCHOBE aHalu3a
UCTOYHUKA HHPOpPMaLUY;

NPOSBISATh OPraHM3ALMOHHBIE M IO3HABaTENIbHbIE YMEHUS CaMOCTOSITEIbHOTO
IpUOOpPETEHNs] HOBBIX 3HAHWW B MPOIECCE BBHINOJHEHHUS IMPOEKTHBIX U Yy4eOHO-
UCCIIEI0BATEIbCKUX PadoT;

paboTaTh B TpyIIE C HUCIOJHEHUWEM Pa3IMYHbIX COIHAIBHBIX pPOJIEH, IUIAHUPOBATH
paboTy TpyImbl, palMOHAIBHO pACHpeAessaTh JAEATENIbHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXKIOTO U3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

IOpOSBIATE MOTHUBALMIO K Oyaymed npodecCHOHANbHOM — JeATENbHOCTH IO
CIENUATLHOCTSM (DPU3UKO-TEXHHUECKOTO MPODUIIS.

K xonny oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

MOHUMATh pOJIb (U3UKH B DKOHOMHYECKOHW, TEXHOJIOTHYECKOH, COIHAIBHOU W
3TUYECKON cdepax HesITeTbHOCTH YEJIOBEKa, POJb M MECTO (PU3UKH B COBPEMEHHOMN
Hay4HOU KapTUHE MHUPA, POJIb ACTPOHOMHU B IIPAKTUYECKON JEATEIIBHOCTU YEIOBEKA U
JalbHEHIIEM  HAyYHO-TEXHHYECKOM  Pa3BUTHH, 3HAYEHHE  ONMUCATEJIbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOW M MPOrHOCTUYECKOM (PYyHKIMH (uzndeckoit
TEOPUH — DJIEKTPOJMHAMHKH, CHEHUATBHOM TEOPHUH OTHOCUTEIBHOCTH, KBAaHTOBOU
¢u3uku, ponb Gpu3NMUEcKol Teopuu B (POPMUPOBAHUM MPEACTABICHUN O (PU3NUECKOM



KapTHHE MHUpPa, MECTO (pu3MyecKod KapTHHBI MHUpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEICTABICHUI O IPUPOJIE;

pa3nnyarth yCJIOBUS NPUMEHHUMOCTH Mojeneld (U3NYECKHX Tel H  IPOLECCOB
(sABNIEHMI): OIHOPOJHOE IEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJIf,
rapMOHUYECKHE KOJIeOaHUs, MAaTeMaTHYECKUI MAasTHUK, HICAIBHBIN TPYKUHHBIA
MasiTHUK, TapMOHUUYECKUE BOJIHBI, UJCaTIbHBIN KosleOaTenbHbI KOHTYp, TOHKAsl JINH3A,
MoJIeJIe aTomMa, aTOMHOI'O Si/Jpa U KBAHTOBOM MOJIEIIN CBETA;

pasinyath YCJiOBUS (IpaHMIbI, O0OJAacCTH) HPUMEHMMOCTH (U3UYECKUX 3aKOHOB,
IOHUMaTh BCEOOIMH XapakTep (YyHIaMEHTAJIbHBIX 3aKOHOB M OIPaHUYEHHOCTb
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH AJIEKTPOMArHUTHBIE HPOLIECCHl U SBIEHMS, HCIIOJIb3Ys
OCHOBHBIC TIIOJIO)KEHUSI M 3aKOHBl AJIEKTPOAMHAMUKM M CIELHAIbHOM TEOpUHU
OTHOCUTEJIBHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOIo 3apsia, cuia Amrmepa, cuia
Jlopenua, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKIUM, mpaBuio Jlenma, cBsizp DJIC
CaMOMHJIYKIMU B 3JEMEHTE 3JIEKTPUUYECKOM LIENU CO CKOPOCTHIO M3MEHEHUS CHIIbI
TOKa, OCTYJaThl CIIELMaTIbHON TEOPUU OTHOCUTEIBHOCTH DWHIITEHHA);
AQHAJTM3UPOBATh M OOBSICHATH KBAHTOBBIE MIPOIIECCHI U SIBIICHUS, HCIIONIB3YSI TIOJI0KCHHUS
KBaHTOBON (m3ukm (ypaBHeHHe DiHIITEHHA a1 HoTOdPdeKTa, MEepBbId U BTOPOI
noctyiarsl bopa, mpuHLIMI COOTHOIEHUs HeomnpeaenaéHHocTel Ieiizenbepra, 3aKOHbI
COXpaHEHHUsI 3apsIOBOr0 M MacCOBOTO YKCENl U SHEPTUU B SIEPHBIX PEAKLMSX, 3aKOH
PalMOaKTUBHOIO pacraja);

OTKCHIBATH (PU3MUECKHE MPOLIECCHI U SBIICHHS, HCIIOIb3Ys BEIMYUHBI: HANPSHKEHHOCTH
JIEKTPUYECKOTO  TOJIS, I[OTEHLUMAT  3JIEKTPOCTATHUYECKOTrO  IOJid,  Pa3HOCTh
HNOTEHIMAJIOB, 3JEKTPOJBUXKYINAs CHUJA, MHIYKIHMS MarHUTHOTO I0JI, MarHUTHBIN
IOTOK, Ccuia AMIiepa, HMHJIYKTUBHOCTb, JJIEKTPOJBIDKYILAsS CUJIa CAMOMHAYKIIMH,
SHEepPrus MarHUTHOTO I0JI MTPOBOJHUKA C TOKOM, PEISTUBUCTCKUM MMITYJIbC, TOTHAS
DHEPTUs, SHEPTHsI TIOKOSI CBOOOIHOM YaCTHIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE
YUCII0 U 3apsaj A1pa, SHEPTUs CBSI3U sIpa;

OOBSACHATH OCOOEHHOCTH TPOTEKaHUS (UINYECKUX SIBICHUN: AJIEKTPOMAarHUTHAas
MHAYKIINS, CAMOUHIYKIIUS, pe30HaHC, UHTep(EPEHIHs BOIH, TUPPAKIMS, JUCTepCus,
MOJIHOE BHYTpEHHee oTpaxkeHue, (potornexkrpuueckuil apdekr (poroadpdexr), anbda-
u Oera-pacmaabl  siAep, ramma-usinydeHue saep, (GU3NYeCKue  MPUHLUIIBI
CHEKTPAIIbHOTO aHAJIN3a U paboThI Jla3epa;

OTpe/eNATh HAlpaBJI€HUE WHIYKIUUM MArHUTHOTO MOJI MPOBOJAHMKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

CTpPOUTh M300paKeHHE, CO37aBaeMoOe IUIOCKMM 3€pKajoM, TOHKOW JIMH30HM, U
paccUnTHIBaTh €r0 XapaKTePUCTUKU;

IIPUMEHATh OCHOBOIIOJIAraloIe ACTPOHOMHUYECKHE TOHATHUS, TEOPUU U 3aKOHBI IS
aHamu3a W OOBSACHEHHs (PU3MUYECKUX MPOLECCOB, MPOMCXOJAIIMX B 3BE3AAX, B
3BE3HBIX CHCTEMAaX, B MEXrajlakTUYEeCKOW Cpeae; JBMKEHUS HEOECHBIX Tell,
SBOJIIOLIMH 3BE3] U BeeneHnHoi;

MPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIMYMH C HCIOJIb30BaHUEM
NPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBATh PE3yIbTaThI
NOJYYeHHOM 3aBUCUMOCTH (U3WYECKUX BEJIMYUMH B BHUAE TIpadukoB C y4ETOM
aOCONIOTHBIX ~MOTPEIIHOCTeH HM3MEPEeHUH, JienaTh BBIBOABI IO  pe3ylibTaTaM
MCCIIE/IOBAHMSI;

MPOBOJANTHh KOCBEHHBbIE H3MEpPEHUs (PU3NYECKUX BEIMYUH, MpPHU 3TOM BBIOMpATH
ONTUMAJIBHBIA METOJ M3MEPEHHUs, OLEHUBaTh aOCONIOTHBIE W OTHOCUTEJbHbBIE
MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUIL;



IPOBOAMTH  OIBITHI [0 IPOBEPKE MPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
9KCIIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIBbHYIO  YCTaHOBKY,  aHaJIM3UPOBATH
IIOJIyYEHHBIE PE3YJIbTAThl U I€JaTh BBIBOJ O CTATYCE MPEAJI0KEHHON TMIIOTE3bI;
ONUCHIBATh METO/IbI IIOJYYEHHSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOnronarh mpaBuia 0e30MacHOro TpyJaa IpH MPOBEIECHUU HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIEeI0BAaTENbCKOW M MPOEKTHOM
JeSITeIbHOCTH C HUCIHOJb30BAHUEM H3MEPHUTEIBHBIX YCTPOHCTB M J1aOOPaTOPHOTO
000opyI0BaHNS;

pemate pacdy€THBIC 3a/adydl C SBHO 3aJ[aHHOW W HESIBHO 3aJaHHON (u3mueckoit
MOJIENIbIO: Ha OCHOBAaHMM aHalIM3a YCIIOBHS BBIOMpaTh (U3NYECKUE MOJIEINH,
OTBeUalolre TPeOOBAHUAM 3a/1a4H, IPUMEHAITH GOPMYJIbl, 3aKOHBI, 3AKOHOMEPHOCTH U
NOCTyJaThl (PU3MYECKUX TEOPHHA MpPHU HUCIOIB30BAHUM MAaTEMAaTUYECKHX METO/I0B
pelieHuss 3ajad, IPOBOAMTH pPAcuy€Tbl HAa OCHOBAaHMM HUMEIOIIUXCSA JIaHHBIX,
AQHAIN3UPOBATh PE3YJAbTAaThl M KOPPEKTUPOBATb METOJbl PpEUIEHHS C Y4ETOM
MIOJIyYEHHBIX PE3YJIbTATOB;

pemaTh Ka4eCTBEHHBIE 3aauu, TPeOyIomre MPUMEHEHHs 3HAaHUI U3 Pa3HBIX pa3iesioB
Kypca (QH3MKH, a TaKKe HMHTErpallid 3HAHUA W3 APYrHX NPEJAMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAWBATh JIOTMYECKYIO LIEMOYKY pAaCCYXICHHI C OMOpod Ha
M3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU M (pU3HUYECKHE SIBICHHUS;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSICHEHUSI OCHOBHBIX MPUHIIUIIOB pabOThHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOINUTH IPUMEPHI BKIIA/Ia POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO0 MHpA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AQHAIM3UPOBATh U  OLEHUBATh TMOCIEACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTENIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (PU3MYECKHMMH TMpoIeccaMu, C TO3HUIHMA
9KOJIOTMYECKOI 0€e301acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIB30BAaHNH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUM JIOCTHKEHUN HAYKU H
TEXHOJIOTH JUIsl TalbHEUIEro pa3BUTHS YEI0BEYECKOro 00IeCTBa;

OPUMEHSTH pa3IMyHbIe CIIOCO0BI PabOTHI ¢ HHpOpMannel GU3NIECKOTO COAECPIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TIOMCKA,
nepepadoOTKU M TpeAbsBICHUS Y4YeOHOW M Hay4yHO-NIOMYJISIpHOW HH(OpMauy,
CTPYKTYpUPOBAaHHUS W MHTEpPHpeTaluud HHQOpMalMM, TOJYyYEHHOW U3 Ppa3INnYHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATh MOJIy4aeMy0 HH()OPMAIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA HHPOpMaLUY;

IPOSBIATh OPraHM3ALMOHHBIE M IO3HABATEJIbHbIE YMEHMSI CaMOCTOSITEIIbHOTO
IpUOOpPETEHNs] HOBBIX 3HAHWW B MPOIECCE BBHINOJHEHHUS IMPOEKTHBIX U Yy4eOHO-
UCCIIeI0BATEIbCKUX PadoT;

paboTaTh B IpyNIe C HCHOJHEHHUEM pa3IMYHbIX COLMAJIBHBIX pOJIeH, MIIAaHUPOBATh
paboTy TpYMIbI, palMOHAIBHO paCHpeNessTh [eATENIbHOCTh B HECTaHIAPTHBIX
CUTYallUsX, alcKBaTHO OLIEHMBATH BKJIAJ KaXKIOI0 U3 YYaCTHUKOB IPYIIIBI B PELICHUE
paccMaTpuBaeMoi TPOOJIEMBI;

OpOSIBIATE  MOTHBAaIMI0O K  Oyaymed npodeccHOHalbHOW — JAEATENbHOCTH IO
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.
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Touku Pocra

Paznen 1. HAYYHBIA METO/ IIO3HAHUS ITIPUPOIBI

Hayunsii +
11 METO/ 5 ht'_[ps://uchebnik.permk
MTO3HAHUS rai.ru
MPUPOJIBI
Hroro no pazueny 6
Pa3nea 2. MEXAHUKA
2.1 KunemaTtuka 10 1 bubnnorexa I10C +
2.2 JlnHamuka 10 bubnuorexa DI10C +
Craruka
2.3 TBEPIOTO 5 1 bubnnorexa 9I110C
Tena
3aKOHBI +
2.4 COXpaHEHUS B 10 1 bubnunorexa I10C
MEXaHHUKE
Hroro no pazneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OcHOBBI +
MOJIEKYJISIPHO
3.1 - 15 1 bubnnorexa 9110C
KMHETUYECKO
1 TeOpuHn
TepmoauHam +
32 & 20 1 Bu6miorexa MOC
TermoBbie
MAIIHHbI
ArperarHbie +
COCTOSTHUS
3.3 BEIICCTBA. 14 1 bubmmoreka JI10C
®da3oBbIie
TIEPEXO0JIbI
Hroro o paznmeny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 ICKTPHIECK 24 1 bubnmnorexa I10C *
oe ToJie
[TocTostHHBIM +
4.2 INEKTPUUYECKU 24 1 bu6mmoreka SI10C
1 TOK
Toku B
4.3 pa3IMYHBIX 6 bubmuoreka SI10C
cpenax
Hroro mo pazneny 54
Paznen 5. PU3HUYECKHWI MPAKTUKYM
5.1 Ouznyeckuit 16 16 +




MPAKTHUKYM

Hroro mo pazneny 16
PezepBHOe Bpemst 10
OBIIEE
KOJIMYECTBO
YACOBIIO 170 8 16
[TPOIT'PAMME
11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE HUcnoan3oBan
Ne  HaumeHoBaHue

(undposbie) ue

n/  pasneroBuTeM  Bcecer Konrpoasn — IIpakruyeck obpazosatenbn | Lludposoii
I NporpaMMsl 0 ble padoThI ue padoTsl bIe pecypebl naGopaTopun

Paznea 1. JIEKTPOJAMHAMUKA

Touxku Pocrta

bubnuoreka +
11 MaruuTHOE 10JIe 14 SIIOC
12 DNeKTpOMarHuTH 13 1 bubnuoreka +
ast ”HAYKLUs SIIO0C
Wtoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKkue 10 bubnuoreka
KoJieOaHms OI10C
29 DNeKTpOMaraHuTH 15 bubnuoteka +
bIE KOJIeOaHus OIIO0C
MexaHn4ecKkue u
2.3 AJIEKTPOMArHUTH 10 1 bubmotexa
bIC BOJIHBI InocC
2.4 OnTuka 25 1 bubmmorexa *
DI10C
Hroro no paszneny 60
Pa3znen 3. OCHOBBI CHHEITMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
bubnuoreka
3.1 Ocnosrel CTO 5 1 SIOC
Hroro mo pazneny 5
Paznen 4. KBAHTOBASI ®U3UKA
o | S |
Syanusm DI10C
4.2 ®dusnka aToma 5 bubmorexa
OI10C
dusznka
43 aTOMHOTO si/ipa 5 bubnuoTeka
3JIEMEHTAPHBIX OI10C
YaCTHI]
Htoro no pazneny 25
Pa3znen 5. PUBMYECKHU TIPAKTUKYM
dOusndeckuit +
51 MPaKTUKYM 16 16
Htoro no pazneny 16




Pa3nesa 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

Cucremaruzanus
1 00001IeHIE
MPEIMETHOTO
COJIEpKaHUs U
OIIbITa
NeSTeILHOCTH,
MPUOOPETEHHOTO
IPU U3yICHHUH
Kkypca ¢uzuku 10
— 11 kmaccoB

6.1

Uroro no pazneny

27

27

bubanoreka
BI1I0C

PesepBHOE Bpems

10

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

170 4

16




