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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPeOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOM oOpa3oBareiapHOM mnporpammel, npeacrtaBieHHsix B I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus v KoHuenmuu
npenoaaBaHus yueoHoro npeamera «Puszuka» B 00pa3oBaTEIbHBIX OPraHU3AIMIX
Poccuiickoit ~ ®depeparuu,  peaiM3yIOMMX  OCHOBHbIE  0Opa3oBaTelIbHbBIC
IPOrpaMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3EH,
JIOTUKK  y4eOHOTO TMpOIEecca, BO3PACTHBIX OCOOCHHOCTEH  OO0ydYaromMXCs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBlieHUWE O MLEJsAX, COAEpNKaHUM, O0OIen
CTpaTeruu OOYy4YCHMs, BOCIHUTAHUS W PA3BUTHUS OOYYAIONMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKK YriiyOJIEHHOTO YpPOBHSI IMO3BOJIAET pean30BaTh
3a/layu MPO(ECCUOHATLHON OpPUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUU JUIs
NPOSIBJICHNST CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOpble HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MnpodhecCUOHANTBHOTO 00pa30oBaHUsl MO Pa3IUYHBIM  (U3HKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme mo ¢usMke ONpENeNsioTCS IUIAHUPYEMBIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yryOin€éHHoM  ypoBHe). HayuHo-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKW TpeOOBaHMN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0Yy4aloluXcs, OCBOMBIINX
mporpaMMmy 1o (HU3MKE HA YypOBHE cpeaHero oobmero oOpa3oBaHus Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJbTAThI 10 TOJJaM O0yUEHHS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3uMKe HMEET NPUMEPHBIA XapakTep M MOXKET OBITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS  pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHIMOJHEHUN UMU Y4E€OHBIX UCCIIEJOBAaHUH.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3nmyeckux Teopud. Beaymum B Kypce sBIseTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHEeM OOIIEeCTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUM H3YYEHHBIX TE€OpUM M 3akOoHOB. lIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKM M TEXHOJOTUH, a Takxke OOCYKICHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
NPUHLUIIAX CUCTEMHO-JEATENBHOCTHOTO noaxona. s pusuku peamuzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTANBHBIC YUYCHWYECKHE ONBITHI MPH HM3YYCHUH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanu3anuu (U3MYECKOrOo TMpakTukyma. B mepBoMm ciydae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoil cmoco6 — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000IIEHHOT0 BIIa O€3 MOMIAroBO HHCTPYKIIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIBHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypPOUHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM KaK M3 OJHOTO0 pasjena Kypca, Tak U
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3UYECKUX SIBICHUN M MPOIIECCOB B OKPY’KAIOIIEH JKM3HH, TpeOyromue BbIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpOBHE CpeIHEro 001ero oopa3oBaHus JOHKEH U3y4aThCsl B YCIOBHIX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMOHCTpallnoHHOE  000pyaoBaHHE (OPMHPYETCS B COOTBETCTBUHM C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHECHHUI.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTrO OOOPYOBAaHMS JOKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

(GopMHUpOBaHUE MHTEpEca U CTPEMIICHHS OOydYaloIIHUXCA K HAydYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KAK pe3yjbTaTa M3YUYEHHsS OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHHS C UCTIOIB30BAaHUEM (PUZUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHUH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca QU3MKN Ha YPOBHE CPEIHETo 00IIero o0pa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMHUpOBaHUE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUSA I O0BICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MojeNnU, aJeKBaTHOM YCIOBHUSAM 3aJayd, B TOM YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHuEe (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIaJICHUE METOJaMHU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS W IPOBEICHHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCuoHaTbHON NESITENbHOCTH, CBI3aHHOMN
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[lpennaraemerii B mporpamMme 1o (GU3MKE TMepedeHb JIaOOpaTOpPHBIX U
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA

11 KVIACC

Pazoen 1. Inekmpoounamuxa.

Tema 1. Ilocmosannbwlil 31eKmpuuecKuil mox.

Cuna Toka. ITocTosIHHBIN TOK.

VYcnoBusl CyleCTBOBAHMS INOCTOSHHOTO AJIEKTPUYECKOTO TOKa. VcTouHmkn
toka. Hanpsioxkenne U u DJ1C &.

3akon OMma [ yyacTKa LEenH.

DIEKTPUUECKOE CONPOTHUBIICHUE. 3aBUCHUMOCTD CONIPOTHUBIICHUS
OJIHOPOJHOTO MPOBOJAHUKA OT €ro MJWHBI U IUIOIIAJAN IONEPEYHOIO CEUCHMUS.
VY nenpHOE CONPOTUBIICHUE BELIECTBA.

[locnenoBaTenpHOE, MapaJLIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpudeckux neneit. [lpasuna Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [xoymns—Jlenua.

MONIIHOCTh 3JEKTPUYECKOTO TOKa. TemngoBasg MOLIHOCTb, BbIAEIsSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTHBICHUE HUCTOYHHMKAa ToKa. 3akoH Oma mid
MOJIHOW  (3aMKHYTOH) dJEKTPUYECKOW Iienmu. MOITHOCTh MCTOYHHMKA TOKa.
KopoTkoe 3ambikanue.

KonnencaTop B e NOCTOSSHHOTO TOKA.

TexHuueckne yCTpOWCTBA M TEXHOJOTHYECKHE MPOLECCHI: aMIIEpPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK DJIEKTPUUECKON IHEPTHH.

Jemoncmpauuu.

N3mepenue cuiibl TOKa U HaIpSKEHHUS.

HccnenoBanne 3aBUCHUMOCTH CUJIBI TOKAa OT HAIpSDKEHHS I PE3UCTOpA,
JIaMITbl HAKaJINBaHUS U CBETOANO/A.

3aBUCUMOCTh CONPOTUBIIEHUS LWJINHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IJTOIIAH MTONEPEYHOr0 CEYEHHS U MaTepHUala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COITPOTUBIIEHUS IPU ITOCTOSHHOM
HaIpsKEHHUH.

[Ipssimoe uzmepenne DJ]C. KopoTkoe 3aMblkaHUE TaIbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

Crioco6bl coennHeHnst ICTOYHUKOB Toka, DJIC Gartapeii.

HccnenoBanne pa3HOCTH MOTEHUMAIOB MEXKAY IMOJKOCAMH MCTOYHHMKA TOKa
OT CUJIBbI TOKA B LIEIIN.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaot, npaKmuKym.

NccenenoBanne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenune yaeapHOro CONpOTUBIICHUS IPOBOIHUKOB.



UccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa OT HANpsDKEHUS Uil JIAMIIbI
HaKaJMBaHUA.

VYBenuueHue npeesia u3MepeHus amnepmerpa (BoJIbTMETPA).

N3mepenne D/IC 1 BHYTPEHHETO CONMPOTUBIICHHS UCTOYHUKA TOKA.

Uccnenoanne 3aBucumoctu DJ[C raapBaHUYECKOTO 3JIEMEHTAa OT BPEMEHU
MIPY KOPOTKOM 3aMbIKAHUH.

UccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B LIEIIN.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHHMKA TOKA OT CHJIbI
TOKA.

Tema 2. Macnummnoe none.

B3aumopelicTBue TOCTOSSHHBIX MArHUTOB M IMPOBOJHUKOB C  TOKOM.
MaruautHoe mone. Bekrop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJIEN. JINHUKA MarHUTHOW UHYKIIHAH.

MarauTHoe 1oJie IPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOAHHWKA, KATYIIKUA U
KpyroBoro Butka). OnsiT Opcresa.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. J[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM moiie. PaGota cuiiel JlopeHia.

MarnautHoe nosne B Beuiectse. DeppoMarHeTUky, napa- U JTMaMarHeTUKH.

TexHuueckue yCTpPOWCTBA UM TEXHOJIOTMYECKUE IIPOLECCHI: NPUMEHEHUE

MOCTOSIHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABUTATEND SIKOOH, YCKOPUTENIN 3JI€MEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOrO  MOJSL  MOJOCOBOTO  H
MO0JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kaptrna 1MHMI MarHUTHON MHAYKIMY MOJIS JJIMHHOTO MPSIMOr0 MIPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKU C TOKOM.

B3aumoperictBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

HaGnronenne nBrkeHHsI My4yKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOXJIEKTPUUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanre MarHuTHOTO OIS IOCTOSIHHBIX MATHUTOB.

HccnenoBanne cBOWCTB (ePPOMArHETHKOB.

UccnenoBanne AeUCTBUS MOCTOSIHHOIO MarHUTAa HA PAMKY C TOKOM.

N3smepenne cuiibl Amnepa.



N3yuenne 3aBUCUMOCTH CUJIBI AMIIEpA OT CHJIBI TOKA.

Ornpenenenne MarHMTHOM MHAYKIIMM HA OCHOBE U3MEPEHUSI CUJIbI AMMepa.

Tema 3. dnekmpomaznemusm.

SIBiieHne  BJIEKTpOMAarHUTHOM UHAYKUMU. IlOoTOK BEKTOpa MarHUTHOMN
naaykuud. JOJC uHAyKuMU. 3aKOH HJIEKTPOMAarHUTHOW uWHAyKIuu Dapanes.
Buxpesoe anekrpuyeckoe nosie. Toku Dyko.

OJIC uHAYKUUM B TPOBOJHUKE, IBUKYIIEMCS B OJHOPOAHOM MArHUTHOM
ToJIE.

IIpasuno Jlenua.

NunyktuBHOCTh. KaTyllika WHIYKTUBHOCTHM B LIE€NU IMOCTOSHHOTO TOKAa.
Arnenune camonHaykuuu. JJ1C caMOMHIYKIUU.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOWCTBA W TEXHOJOTHMYECKHE MPOUECChl: MHAYKIMOHHAs
MeYb, COJICHOU/, 3aIlUTa OT JICKTPU3ALMU TEJl IPU JIBUKEHUU B MArHUTHOM I10JIE
3eMIu.

Jemoncmpayuu.

HaGmronenue siBeHust 371eKTPOMAarHUTHOM MHIYKITUH.

UccnenoBanne 3aBucumoct IDJJC HMHAYKIUMHA OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tamenne MarauTa B aJIOMHHUEBOM (MEeIHON) TpyOe.

SIBneHre caMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd JJ]C caMOMHAYKIUMU OT CKOPOCTHU U3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Onpenenenne MHIYKIMY BUXPEBOTO MATHUTHOTO TIOJIA.

HccnenoBanue sSBICHUS CAMOUHIYKIIUU.

COopka MoIeNH IIEKTPOMArHUTHOTO TeHepaTopa.

Tema 3. InekmpomazHummuole Koneoanus.

Konebarenbupiii  koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOAaHHS B
uaeanbHoM KosebatenbHOM KoHType. Popmyna Tomcona. CBA3b aMIUIUTY/IbI
3apsiia KOHAEHCATOpa C aMIUTUTYJIOM CUJIbI TOKa B KOJIe0ATETbHOM KOHTYpE.

3aKOH COXpaHEHUS SHEPTHH B HICATTLHOM KOJIe0aTeIbHOM KOHTYPE.

3aryxaroiiue AJEKTPOMATrHUTHBIE KoJieOaHus. BoinyxaeHHbIE
AJIEKTPOMArHUTHBIE KOJeOaHusl.



IlepemenHblii TOK. MOIIHOCTP NEPEMEHHOrO TOKA. AMIUIMTYIHOE U
NEUCTBYIOIIEE 3HAYCHHE CUJIbl TOKAa M HANPSHKEHUS MpU PA3IMYHON (popme
3aBUCUMOCTHU IIEPEMEHHOTO TOKA OT BPEMEHHU.

CuHyconanbHbIi NEPEMEHHBI TOK. Pe3uCTOp, KOHAEHCATOp M KaTyllKa
MHIYKTUBHOCTU B LN CUHYCOMJAJIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3oHaHC HapsKEHUN.

Uneanvubiit  Tpanchopmatop. IlpousBonctBo, mnepegaya M MOTpeOJICHHE
AJIEKTPUYECKOU SHEPTUMU.

OKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE JJIEKTpodHepruu. KynbTypa
VICIIOJIb30BAaHUSA 3JICKTPOIHEPTUM B [IOBCEIHEBHOU KU3HU.

TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE IPOLIECCHI: BJIEKTPUUYECCKUN
3BOHOK, I'€HEPATOP NEPEMEHHOI0 TOKA, JUHUM JIEKTpOIIepeIay.

Jemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUS.

3aBUCUMOCTb YaCTOThI CBOOOAHBIX KOJIE€OaHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIMX dJIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 3JIEKTpOMarHuTHOI O T€HEpaTopa.

BbIHyX1eHHbIE CHHYCOUJAJIbHbIE KOJICOAHMUSL.

Pesucrop, xarymka MHIYKTMBHOCTH M KOHACHCATOP B LENU IIEPEMEHHOIO
TOKA.

Pe3sonanc npu 1mocinenoBaTeIbHOM COCAMHEHUM PE3UCTOpa, KaTYIIKU
UHIYKTUBHOCTH U KOHJIEHCATOpA.

VY cTpoiCcTBO U IPUHIIMI IEUCTBHS TpaHcpopmaTopa.

Mogens JIMHUY 3JIEKTPOIIEPEIaUn.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

Nzyuenue tpanchopmaropa.

HcenenoBanne NMEpeMEHHOIO TOKAa 4epe3 IOCIEAOBATENIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYyILIKY U PE3UCTOP.

Habmronenue 31eKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue padOThl MCTOYHUKOB CBETA B LIEMH IEPEMEHHOIO TOKA.

Pa3znen 2. Di1eKTPpOMArHUTHOE B3anuMoOAeiicTBHE
Tema 1. H3nyuenue u npuem 31eKmpomazHUMHBIX GOJIH.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSI M3JyUYECHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anmMuas oprieHTanus BEKTOPOB B 3JIEKTPOMArHUTHON BOJTHE.

CBoiicTBa  DJIGKTPOMArHUTHBIX  BOJIH:  OTpaK€HUE,  MpeIOMIIEHUE,
noJisipu3anusi, tHTeppepeHus u Tugppaxums.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEeHHE 3JEeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.



[TpuHIMIIBI paIUOCBA3U U TeleBUuAeHUs. Paguonokanus.

DIIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHudyeckne yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTBI, pajap, paJuonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIBTPAa3BYKOBAsl TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MTPOOJIbHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITUHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HaGmonenre oTpaxkeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne unrepdepeninu u Auppakiuy MeXaHU4eCKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmionenue cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4aCTOTOU KOJIeOaHMIA.

HccnenoBaHnne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpa’KE€HHUE,
pesIoMIICHHE, MOJsIpU3alus, AuPppaxkus, HTepdepeHus.

Oo6HapyxeHue HHPpPaKpacHOro U yIbTPa(hrOIEeTOBOrO U3TyUECHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydyenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacupocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 2. 'eomempuueckan onmuka.

[IpssmMosHEHOE paclpOoCTpaHEHUE CBETa B OAHOPOJIHOU cpene. Jlyu cBera.
To4euHBI UCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI oTpaxeHusi cBeTa. [locTpoeHue nzoOpakeHuil B
riockoM 3epkaiie. Cepudeckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTENb
npenomiieHusi. OTHOCUTENbHBIN MTOKa3aTelb npeaomiaeHus. [IocTosTHCTBO 4acTOThI
CBETa M COOTHOLICHHE [UIMH BOJH IPU IIEPEXOJE€ MOHOXPOMATHUYECKOIO CBETA
4yepes3 rpaHully paszena AByX ONTUYECKUX CPEeNl.

Xopn nyueir B mpusme. lucnepcus cBera. CIOKHBIA COCTaB OE€JIOro CBETA.
[IBer.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpeaenpHblid yroyl MoJHOro BHYTPEHHETO
OTPaKEHHS.

Cobuparomue # pacceWBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
paccTossHME M ONTHYECKas Ccuja TOHKOW JIMH3BL. 3aBHCHUMOCTH (POKYCHOTO
paccTosiHUSI TOHKOM c(epruueckoi JMH3bI OT €€ Te€OMETPUHM M OTHOCUTENIHHOIO
MOKa3aTess MPEJIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIUYEHHE, JABAEMOE JIMH30M.



Xon Jiyya, MPOLIEAIIEr0 JUH3Y NOJ ITPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoi ocu. IlocTpoeHne wu300pakeHUl TOYKM U OTpe3Ka NpsMOM B
COOMPAIONINX U PACCEUBAIOIINX JTUH3AX U UX CUCTEMaX.

Onrtuueckue mpubopsl. Paspemiaromniasi crnocodHocTh. ['1a3 Kak onTuyeckas
cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

Tema 2. Bonnosasa onmuka.

BonnoBass ontuka. WuaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB W MHHUMYMOB B HHTep(EepeHIIMOHHON
KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHUKOB. [Ipumepbl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

HNudpakus cBera. JudpakuuonHas pemérka. YciaoBue HaOIOACHUS
[JIaBHBIX ~MAaKCUMYMOB TIpM  MaJ€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Momapusanus ceera.

TexHuueckue YCTpOMCTBA W TEXHOJIOTMYECKHE IPOILIECCHl: OYKH, JIyIa,
nepuckor, (oroamnmapaT, MUKPOCKOI, MPOSKIIMOHHBIM ammapar, MPOCBETICHHUE
OTITHKH, BOJIOKOHHAsI ONTHKA, TU(PaKIIMOHHAS pEHIETKA.

Jemoncmpayuu.

3aKOHBI OTPa’KEHUSI CBETA.

HccnenoBanue nperoMiIeHUs CBETA.

HaGmronenre moaHoro BHyTPEHHEro OTpakeHus. Mojieinb CBETOBOIA.

HccnenoBanne xoJa CBETOBBIX NIYYKOB 4epe3  IUIOCKOMAPAIIIEIbHYIO
IUIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOoNa.

Ha6monenne naTepdepeHnm cBera.

HaGmronenne nBETOB TOHKUX MJIEHOK.

Hab6monenne nudpakiu ceera.

N3yuenue nudpakiinoHHON PEIIETKY.

HaGmronenne nudpakiimioHHOTO CIIEKTpa.

HaGmonenne nucrnepcuu cBera.

HabGmronenne monsipu3anuu cBeTa.

[IprMmeHenne MoAIpOUI0B I U3YUEHNSI MEXaHUYECKUX HAITPSKCHUN.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomot, npaKmuKym.

N3mepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne 3aBucMMOCTH (DOKYCHOTO pACCTOSIHMSI OT BelmiecTBa (Ha
puMepe KUJIKUX JTUH3).

N3mepenune GoKyCcHOr0 pacCTOSHUS PACCEUBAIOIINX JIMH3.



[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaja U JIMH3bIL.

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoncTtpyupoBaHue Te1eCKOMUYECKUX CUCTEM.

Hab6monenue nudpakiuu, nHTEpHEpEeHINN U MOJIAPU3ALNK CBETA.

N3yuenue nossipusanuu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JUICKTPHUKA.

N3ydenne naTepdepeHInm JIa3epHOTO U3ITYUCHUS Ha IBYX IIEISX.

HaGmonenue nucnepcum.

HaGmonenue u uccienopanue qudpakIimOHHOTO CIIEKTpA.

N3mepenue qiHbI CBETOBON BOJIHBI.

[TonyueHue criekTpa U3JIy4EHHUs CBETOAMOJA MPHU MOMOUTU JTUPPAKIIUOHHON
PELIETKHU.

Tema 4. Keanmoesan meopus neKmpomMazHumHOZ0 63aumMo0elicCmeust.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOTrO Tela).
3akoH cMmenieHus Buna. I'unoresa [lnanka o kBaHTax.

®OoTOHBI. DHEPTUs U UMITYJIBC (POTOHA.

®dotorpdext. OnbiTel A. I'. CroneroBa. 3akoHbl GhoTodddexTa. YpaBHEHUE
OiinmreitHa 1t potodaddexra. «Kpacnas rpanuna» porodddexra.

JlaBnenue cBeta (B YAacCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 W a0COJIOTHO OTpakawinyro moBepxHocTh). OmbiTer II. H.
JleOenena.

BosnnoBbie cBolicTBa yactuil. Bonubl ne bpoiins. lnuHa BoiHb! e bpound u
pasMepbl 00JacTH JIOKaIM3alMu JABWXKYyIlelcs dactuibl. KopmyckymspHo-
BOJIHOBOM Ayanu3M. [{udpakius 31eKTpOHOB Ha KpHUCTaUIaX.

Crneunduka n3mepennii B Mukpomupe. COOTHOIICHHsI HEONpeaeaEéHHOCTEN
I'eiizenbepra.

TexHuueckre yCTpPONCTBA W TEXHOJIOTMYECKUE TPOIECCHI: CIEKTPOMETD,
dboToanmemMeHnT, (HOTOMATUYMK, TYHHEJIBHBIH MHMKPOCKOII, COJIHEUHas OaTapes,
CBETOIUOI.

Jemoncmpauuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (HoTodddekTa.

HccnenoBanne  3aBUCMMOCTH  CONPOTUBICHHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Csetonuos.

Conneynas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, nPAKmMuKym.

Uccnenoanue dhoropesucropa.

N3mepenne nocrosauo# [Inanka Ha ocHOBE uccienoBanusa ¢porodddekra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOMO/ OT HAMPSKECHHUSL.



Pazoen 3. Duzuka 6blcOKUX MEXHOI02UIL.

Tema 1. Quzuxka amomnozo aopa.

OnbITHl 1O HKCCIENOBAaHHUIO CTPOEHMS aroma. llnaHerapHas Monenbp aroma
Pezepdopna.

[Toctynarel bopa. U3znydyenue u norsiomenue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOT'O YPOBHsI DHEPIUU HA APYIrOM.

Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOA.

CnoHTaHHOE M BBIHYXJIECHHOE U3NyueHue cBera. Jlazep.

TexHuueckue yCTpOWCTBA M TEXHOJOTHMYECKUE MPOLECChl: CHEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHevaThiX CIEKTPOB.

Y CTpolcTBO U JEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHII.

OnpeneneHue JJIMHBI BOJHBI JTA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanue crnekTpa pa3pekKeHHOr0 aTOMAapHOTO BOJAOPOJA M U3MEpPEHUE
nocTostHHOM PunGepra.

Tema 2. Inemenmapnvle uacmuypbl.

Hyxknonnas Mozxens snapa [eizenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30tormsl.

PanunoaktuBHOCTE. Aunb(da-pacnaja. DNEKTPOHHBI U TO3UTPOHHBIN OeTa-
pacnan. ['amma-uznydeHue.

3aKOH pPaJMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YEHHUs. BiusHUE paJvOaKTUBHOCTH HA >KHUBBIC
opranu3msbl. EctrecTBeHHbIN (pOH m3nydenus. Jlo3umerpus.

DHeprusi CBSI3M HYKIIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

SAnepunie peakiuu. [lenenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YOpaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTUYECKHE aCMEKThl Pa3BUTHS
SIEPHON IHEPIETUKHU.

MeTobl perucTpanuu U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHULL.

OyHAaMEHTaJbHbIE B3aUMOJECUCTBUsS. bapuoHBI, ME30HBI W JICNITOHBL.
[IpeacraBnenne o CtangaptHoit moaenu. KBapk-riatooHHast MOAENb aApOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEprus.

Pazoen 4. Cmpoenue Bcenennoii

EnunctBO puznueckoil kKapTUHBI MUpA.



TeXHUYEeCKHUEe YCTPOUCTBA U TEXHOJOTUYECKHUE ITPOLECCHL: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOANEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAaHCHAas ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue painoakTUBHOTO (JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue normiomieHus: 6eTa-4acTUIl aTIOMUHUEM.

Du3HYeCKU NPAKTHKYM.

Cnoco0Ob1 n3Mepenusi (U3NYECKUX BEJIMYMH C UCIIOJIH30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCHUTEJIBHBIC MOTPEIIHOCTH U3MEPEHUM (PU3HUYECKUX BEITUYHUH.
OueHka rpaHuil MOrPEIHOCTEMN.

[IpoBeneHne  KOCBEHHBIX U3MEPEHHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3MYecKUX BEIUYWH, MPOBEpPKa MPEIJIOKEHHBIX TUMOTe3 (BBIOOpP W3 padoT,
OMUCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbIC pabOThI, MPAKTUKYM)).

O6o01maromee NOBTOPEHHUE.

OO6o00mIeHne U cucTeMaTH3alus COJIepKaHUs pa3/iesioB Kypca «MexaHukay,
«MonexynsipHas ¢u3znKa U TEPMOJUHAMUKAY, «INEKTpoauHaMuKay, «Konebanus
U BOJHBI», «OCHOBBI CHELUUAJBbHOW TEOPUHU OTHOCUTEIBHOCTH», «KBaHTOBas
buznkay, « 3EMEHTHl ACTPOHOMHUHU U aCTPOPUIUKIY.

Ponb Qu3ukm u acTpoHOMHMM B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATHYECKON cdepax AesSTENHLHOCTH Ye0BEKa, POJIb U MECTO (HU3UKU
Y aCTPOHOMHUM B COBPEMEHHOW HAYYHOW KAPTUHE MUPA, 3HAYCHUE ONMMUCATEIbHOM,
CHUCTEMATH3UPYIOIIel,  OOBSICHUTEILHOW W  MPOTHOCTUYECKOW  (QyHKIIUH
dbuzudeckoi Teopun, poiib GU3NIECKON TEOpHH B (HOPMUPOBAHUHM TIPECTABIICHHM
0 (U3MYECKOW KapTUHE MHUpPA, MECTO (PU3NUECKOM KapTHHBI MHpPA B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢usukm yrioyonéaHoro ypoBHs B 11 kmacce
OCYILIECTBIIAETCS C YUETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa( il ¥ TEXHOJIOTHH.

Meosicnpeomemmnoie nonamus, C6A3AHHbIE C U3YUECHUEM MEMOO008 HAYUHO20
nO3HaHUA: SBIICHWE, HAay4YHBIH (HaKT, TUMOTEe3a, (PU3MYECKas BEIMYMHA, 3aKOH,
TEeOpHsi, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAaHUE, MOJEIb, HU3MEPECHHUE,
MOTPENTHOCTH U3MEPEHU, U3MEPUTETbHBIE MPUOOPHI, (P pOBas TaOOpaTOPHSI.

Mamemamuka: pelwIeHHWE CUCTEMbl ypaBHEHUW. TPUTOHOMETPUYECKUE
(GYHKIHMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO. BEKTOpBI M WX NMPOEKUHH HA OCU KOOPJAHMHAT, CIOKEHUE BEKTOPOB.



[IpousBonHble 3neMeHTapHBIX (QyHKUUH. [Ipu3Haku noaoOusi TPEeyroJbHUKOB,
onpeiesieHne MIoNaau IIOCKUX GUryp u oobEmMa Ted.

buonozusa: >nexktpuyeckue SBICHUS B JKUBOM MpUpone, KoyieOaTelabHbIE
IBWKECHHUSI B JKMBOM IIPUPOJE, DKOJOTMYECKHME PUCKM IIPU MPOU3BOJICTBE
AIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEW  Cpensbl,
yJIBTPAa3BYKOBasi JMArHOCTHKAa B MEIULMHE, ONTHUYECKHE SIBICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIMNYECKAS] CTPYKTYpPA TBEPABIX
TEJN, MEXaHM3Mbl O00pa30BaHUS KPUCTAUIMYECKOM pEHETKH, CIEKTPaIbHBIMN
aHaJIu3.

I'eocpagpua: marHuTHbBIE TIONIOCA 3€MJIM, 3aJIEKW MAarHUTHBIX  pYA,
dboToCchEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANEeKTpoABUTaTeNlb SIKoOU, reHepaTop MEePEeMEHHOTO TOKa, MHAYKIIMOHHAs TeYb,
JVMHUU 3JIEKTpoNepeaay, 31EKTPOABUraTENb, paaap, paaUuONpPUEMHHK, TEIEBU30P,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JIUArHOCTUKA B TEXHUKE,
NPOEKIIMOHHBIN amnmnapart, BOJIOKOHHAs ONTHKA, COJMHEUHas Oarapesi, CITlyTHUKOBBIE
NPUEMHHUKHY, SIAEPHASI SHEPTETUKA U SKOJIOTMYECKHUE aCIIEKThI €€ pa3BUTHUA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOUIHX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOW  MO3UIMU  OOydYaromerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, Yy4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTelIbHOU
Opra”Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUNCKOU TPaKJIaHCKOU WJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHWE K MHPY, BKIIOYAsA OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BRIOOp Oyaymiel mpodeccuu U peann30BbIBATH COOCTBCHHBIC
’KU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbI, OCO3HAHHE TJI0OATBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue OMbITa JEITEIbHOCTH 3KOJIOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
u3ydeHus: (DU3UKH OCYIIECTBIISITH MPOEKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTePHAITbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX TTPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYCBHIMHU MOHITUSIMUA W METOJIAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (DU3UKHU, CHOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsIX, B TOM YHCIE MPU CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JACTU
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JaBaTh OLICHKY HOBBIM CHUTYaIlUsSM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOIMYCKAIOLIME aTbTePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJY4YeHUS MHPOpMANUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UH(POpPMAIMU Pa3THUUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHEHBI, PECYypCOCOEpeKEHUs, MPABOBBIX H
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POpPMY MPECTABICHUS U BU3yaTU3AIIHH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3MKM M BO BHE-ypOUYHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHUs C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMaTh W UCIOJb30BaTh  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX U KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

JenaTh OCO3HaHHBIM BBIOOpP, apryMeHTHpPOBaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAWIMH B 00JacTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU I[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedIIeKCUU [Jii OLEHKH CUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mporecce AOCTMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI I10
buzuke IS ypOBHS cpeaHero oOmero o0pa3oBaHUS Yy 00yYarommxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATH, UCXOJS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH  CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIHBIX ~ HABBIKOB, BKIIIOYAIOIIMNX CIIOCOOHOCTh  BBICTPAUBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIUCATEIbHOM, CHUCTEMATU3HUPYIOLIEH, OOBICHUTEIBHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoueccoB (sBJIEHUN): HHepLHalbHAas cUCTeMa OTCYETa, aOCONIOTHO
TBEPAOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJIHOE TmajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KPUCTAJIMYECKOT0) Tella, MACalbHbII ra3, TOUeUHBIH 3apsij,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznmuyath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAaHHUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HblOTOHa, mpuHUOMN  OTHOCUTENbHOCTH ['anwmies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anmmnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHbIe TmonoxeHUsT MKT u 3akoHbl MONEKyIsIpHON (QU3NKU U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPrUeu TEMIOBOTO JBMKCHUS €r0 YacCTHIl, CBS3b JABJICHUS UIACATBHOTO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJA, NPUHUUIN CYNEPHO3UIUUA DICKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazes s 3IEKTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrusl HJCATHPHOTO OJHOATOMHOTO Tra3a, paboTa HJEabHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOIO
JBUTATEJS; DJIEKTPUUECKOE MOJIe, HAMPSHXKEHHOCTh AJIEKTPUYECKOTO MOJIs,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BAKyyM€ W B JUDJICKTPUKE, MOTEHIMAN 3JICKTPOCTATUUYECKOrO MOJIs,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, DJIEKTpUUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, IHEPI Ul AIEKTPUUECKOTO MOJIS
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIIEHHE U KOHJCHCAWs, TUIaBJICHUE U KPUCTAJUIM3alvs, HAIIPABIEHHOCTh
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBIA METOJ WM3MEPEHHS, OIEHWBATh aOCOJIOTHBIC H
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MOJIYYCHHBIE PE3YJBTaThl W JCNaTh BBIBOJ O CTAaTyce MPEIOKCHHOM
TUIIOTE3bI;

coOr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU KCIOJB30BAaHUU MATEMAaTHUYECKUX METOJIOB
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3fenoB Kypca (PU3MKH, a TAaKKE UHTETPALMK 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA i1 OOBSICHEHHS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAyKd W TEXHOJOTHH I JaTbHEHUIIET0 pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJIsl TOMCKA, NEpepadOTKU M MpEeAbSIBICHUS Y4eOHOH H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUM, TaK M Ha OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIIATh MOTUBALIMIO K Oyaymieil mpodeccuoHaIbHON AESTENIBHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xouny oOyuenust B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh pOJIb (U3UKK B  OKOHOMHUYECKOH, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYEHUE OMUCATEIbHOM, CHCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJAVNHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
duznueckor KapTUHE MHpaA, MeCTO (U3UUECKONW KapTUHBI MUpPa B OOIIEM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCaTbHBIN MPYKUHHBI MasSTHUK, TapMOHUYECKHE BOJHBI, UACATbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paszinyath YyCJIOBHUS (TpaHULbI, 00JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XxapakTep (yHAaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro  3apsiaa, cuia Ammepa, cuia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAJIM3UPOBATH U OOBACHITH KBAHTOBBIE MPOLECCHI U SIBJICHUS, UCIIOJIb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia Amrepa, WHAYKTUBHOCTD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULbl, PHEPIUs U HUMIYJIbC (POTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

OOBSICHATHL  OCOOEHHOCTH  NpPOTEKaHUs  (U3MUECKUX  SBIICHUM:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3iaydeHue sjep, (u3nyYecKue MNPUHIUNBI CHEKTPaIbHOI'O
aHanu3a u paboThI Ja3epa;

ONpENENATh HaIpaBiI€HUE WHIAYKLIWHW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJAraIINe ACTPOHOMHMUYECKHE IOHSATHS, TEOPUU U
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEXIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
IOPOBOJIUTh HCCIIEOBAaHUE 3aBHUCUMOCTEH (U3NYECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICTIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUA;
co0roaTh TpaBmiia 6€30MacHOro TPy/aa MpU MPOBEACHUN HCCIECIOBaHU I
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndyeckoll MOJENBI0: HAa OCHOBAaHWM aHalIHW3a YCJIOBUS BBIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHbIX, aHAJTU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOyloulue NpUMEHEHUs 3HAHUNA U3
pa3HBIX pa3zenoB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYrUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTMYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCMOJb30BaTh TEOPETUYECKUE 3HAHMUA [UIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENOBEeKa, CBSI3aHHOM ¢ (u3MueckuMu mpoleccamu, ¢
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHSATh pa3iMyHble crocoObl padoThl ¢ MH(popManuend (GpU3nYecKoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAYyYHO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U MHTEPIIPETAIlUU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE YMEHHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIICHMBATh BKJAJ KaXJOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K OyayIiei npodecCHOHATbHONU NeATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

Paznen 1. Duexkrpoannamuxa (45 4)

Tema 1. [locTosinubIi TOK (174)

1 Onextpuueckuil Tok. Cuia Toka. 1
2-3 Wcrounuk Toka. VICTOUHMK TOKA B JIEKTPUYECKON 1IeNH 2
4 3akoHn Oma JIst OJTHOPOHOTO TTPOBOTHUKA 1
5-6 ComnpoTuBieHNE MPOBOJHNKA. 3aBUCUMOCTh COTIPOTUBIIEHUS OT 2

TEMIIEPATYPHI.

7 CBepXnpoBOIMMOCTh 1
8 CoeMHEHHE TTPOBOTHUKOB 1
9 HccnenoBanne cMeaHHOTO COCTMHEHUSI IIPOBOJHIKOB 1
10 KonTtponbHas padorta Nel «3akon Oma 115l ygyacTKa Iermy 1
11 3axkox Oma 1 IOJIHOM IIenn 1
12 3akon OMa 1 3aMKHYTOH T1enH 1
13 M3mepenue cuibl TOKa U HaPsDKCHUS 1
14 TermnmoBoe nelcTBUE ANEKTPUUECKOTO ToKa. 3akoH Jkoynsa-Jlenma 1
15 [Tepegada MOIITHOCTH 3JIEKTPUUECKOTO TOKA 1
16 DNEeKTpUUYECKUN TOK B paCTBOPAX U pacilyiaBax dJIEKTPOIUTOB 1
17 KonTtponbHas padoTta No2 «I1ocTOSHHBIN 2IEKTPUIECKUNA TOKY 1
Tema 2. MaruutHoe noJie (124)

18 MarsuTHoe B3auMOIEICTBUE 1
19 MarsuTHoO€ 1OoJIe JIEKTPUUECKOTO TOKA 1
20 JleficTBHEe MarHUTHOTO TI0JISI HAa MMPOBOJHUK C TOKOM 1
21 Pamka ¢ TOKOM B OTHOPOJTHOM MarHMTHOM I10JI€ 1
22 JleiicTBre MAarHUTHOTO TIOJISI HA IBIDKYITUECS 3apsHKCHHbBIE YaCTHUIIbI 1
23 Macc-cniekrporpad u IUKIOTPOH 1
24 [IpocTpaHCTBEHHBIE TPACKTOPUHU 3aPSKEHHBIX YaCTUIl B MArHUTHOM 1

T10JIC




25 B3anMoieficTBHe 21IEKTPUYECKUX TOKOB. 1
26 MaruuTHbIN HOTOK 1
27 DHeprus MarHUTHOTO HOJIS 1
28 MarnuTHO€ 1osie B BemecTse. DeppoMarHeTu3m 1
29 KonTtposnpHast padota Ne3 «Marnetuzm» 1
Tema 3. daexkTpomarnerusm (174)
30 3J1C B mpoOBOIHUKE, IBWKYIIEMCS] B MATHUTHOM I10JI€ 1
31 DNeKTpOMarHuTHasE WHIYKITUS 1
32 CriocoObl HHIYIIMPOBAHHSI TOKA 1
33 OmnpiTe ['epua. CaMoOMHAYKIHS 1
34 W3yuenue sBICHHS JIEKTPOMAarHUTHOW MHTyKIIUN 1
35 Hcnonp30BaHue 3J1€EKTPOMAarHUTHOW HHIYKIUU 1
36 I'enepupoBaHue MepeMEHHOT0 MIEKTpUIecKoro Toka. [lepemayua 1
AIIEKTPOIHEPTHU HA PACCTOSTHUE
37 KonTtposnbHas pabora No4 «dneKTpoMarHuTHAsE UHAYKIHSD) 1
38 BekTopHbie muarpaMMbl TS OTIMCAHUSI TIEPEMEHHBIX TOKOB H 1
HaNpsHKEHUM
39 Pe3ucTop B ienu nepeMeHHOro ToKa 1
40 KonneHncarop B 1ienu nepeMeHHOro ToKa 1
41 Karymika WHIYKTHBHOCTH B IIETIH IIEPEMEHHOTO TOKa 1
42 CB00OOHBIE TAPMOHHYECKHE DJIEKTPOMArHUTHBIE KOJIeOaHUs B 1
KoJiebaTeIbHOM KOHTYpE
43 KosebaTenpHbIM KOHTYD B IIEH EPEMEHHOTO TOKa 1
44 [IpumecHO# NOJTYITPOBOIHUK-COCTABHAS YACTh 3JIEMEHTOB CXEM 1
45 [TonynpoBoaHUKOBBIN Auoa. TpaH3uCTOP. 1
46 Kontponbnas pabora N5 «IlepeMeHHBII TOK» 1
Paznea 2. DuekTpomarautHoe B3aumojeiicraue (404)
Tema 1. U3nyuyeHue u npueM 3J1eKTPOMArHUTHBIX BOJIH (74)
47 DJIEKTPOMAarHUTHbIE BOJIHBI 1
48 PacripocTpaneHne 2JIeKTpOMarHuTHBIX BOJIH 1
49 DHeprus , NepeHoCuMast IEKTPOMArHUTHBIMHU BOJTHAMHU 1
50 JlaBieHNE U UMIYJIBC SIEKTPOMArHUTHBIX BOJIH 1
51 CrieKTp 37€KTPOMAarHUTHBIX BOJIH 1




52 Pagno —u CBU-BosHBI B CpeCcTBaxX CBA3M 1
53 KonTtponsHas padota Ne6 «3myuenue u mpuem 31eKTPOMArHUTHBIX 1
BOJTH»
Tema 2. 'eomeTprueckas ontuka (154)
o4 [TpuHnun ['rolirenca 1
55 [Ipenomiienne BOJIH 1
56 M3Mepenne nokasaresns NpeaoMIICHUs CTEKIIA 1
S7 Jucnepcus cera 1
58 [TocTpoenue n300paxeHuil 1 Xxoaa Jiyuell Ipy MpeTOMIIEHUHU CBETa 1
59 KontponbHas padota No7 «OTpaxeHue u MpeoMIICHHE CBETa 1
60 JIuH3bI 1
61 Cobwuparoniue JIMH3bI 1
62 N3o00paxkeHue nmpeaMera B COOMpPArONICH JTHH3E 1
63 dopmysa TOHKOH COOMpArONIEH JIMH3BI 1
64 PaccenBaromas muH3a 1
65 N3o06paxenne npenMera B pacCEUBAIONICH JIMH3E 1
66 DOKYCHOE pPACCTOSHUE U ONITHYECKAs CHJIa CHCTEMBI U3 JIBYX JIMH3. 11
['11a3 kak onTryeckas cucrema.
67 Onrtuueckne npruOOpkl, YBETUYHBAIONINE YTOJ 3pEHUS 1
68 KonTtponpHas padota Ne8 «I'eomeTpudeckas OnTHKa» 1
Tema 3. BoanoBasi ontuka (84)
69-70 Hutepdepentius BoJIH. 2
B3anMHoOe ycuiieHue u ociiabiieHHe BOJIH B IPOCTPAHCTBE.
71 HNurepdepennus cBeta 1
72 Jludpakuus cBeTa 1
73 Ha6nronenue narepdbepeHmu u AupaKiuy CBeTa 1
74 JudpakiunoHHas penieTka 1
75 W3mepenue AIMHBI CBETOBOM BOJIHBI 1
76 KonTtpomnbnas pabora No9 «BonHoBas ontuka 1
Tema 4. KBantoBasi Teopusi 3JIeKTPOMAarHUTHOI0 M3JIy4eHHs U BemecTsa (104)
77 TennoBoe u3iydyeHue 1
78 ¢dorordpdext 1
79 KopnyckynsipHO-BOTHOBOM JTyanu3m 1




80 BoiHOBBIE CBOIiCTBA YacTHUI] 1
81 CrtpoeHue aToma 1
82 Teopus atoma Bo1opo/ia 1
83 [Tormomenue u n3my4eHne ceera atomoM. Jlazep. 1
84 HabioieHue JInHeHyaToro M CIUIONIIHOTO CIIEKTPOB 1
85 KBaHTOBas TEOPUS IIEKTPOMArHUTHOTO U3ITyUCHHS U BEIIECTBA 1
86 KonTtponenas padora Nel0 «KBantoBas Teopusi 2I€KTPOMAarHUTHOTO 1
W3ITyYEHUS U BEIICCTBA»
Pa3nes 3. @u3uKa BHICOKHX JHEPTHii M 3JieMeHThI acTpopusuku (154)
Tema 1. ®uszuka aromuoro sjapa (104)
87 CocTaB aTOMHOTO siJIpa 1
88 DHeprusi CBS3M HyKIIOHOB B SiJIpe 1
89 EcrecTBeHHast palnoakTHBHOCTh 1
90 3aK0H paJMOaKTHBHOTO pacmaja 1
91 HckyccTBeHHAs paiOaKTHBHOCTh 1
92 Hcnonp30Banne SHEPrumM JeTEHUS sep. SaepHas SHepreTuka. 1
93 TepmosiepHblil cunTes. SnepHoe opyxue 1
94 N3yuenne B3auMOJACHCTBUS YACTHUI] U STACPHBIX PEAKIIHI 1
95 PannoakTuBHOE M3TyYeHNE 1
96 buonorudeckoe neicTBHE paIuOAKTUBHBIX H3TyYCHUN 1
Tema 2. JiemeHTapHbIe YacTHIBI (54)
97 Kitaccudukanus 3meMeHTapHbIX YaCTHI] 1
98 JlenTons! KaK HyHITAMEHTAIBHBIC YACTHUIIBI 1
99 Knaccudukanus u cTpykTypa aapoHOB 1
100 B3anmMoelicTBre KBapKoB 1
101 3adeT no TeMe «DJIeMEHTAPHbIE YaCTUIIbI» 1
Pasnen 4. Ctpoenue BcesieHHOi (64)
102 CoJiHeuHas cucrema 1
103 3Be3/1bl U ICTOYHUKH MX SHEPTUU 1
104 CoBpeMeHHbIEe MPeCTaBICHUsT O MPOUCXOXKACHNUHU U 3Bomtoiuu ConHna | 1
1 3BE3]T
105 Hama ranakrtuka. JI[pyrue rajnaktuku 1
106 [TpuMeHUMOCTh 3aKOHOB (PU3UKH JUIs OOBSICHEHUS IIPUPOIbI 1




KOCMUYECKUX 0OBEKTOB
107 CoBpeMeHHbIE B3TJISIbl Ha CTPOSHUE U 3BOJIIOLNI0 BeeneHHo. 1
0Oo6o61malonee nopropenne (284)
IloBTOpeHue yueoHoro marepuaJjia 3a 10 kiaacc (164)
108-109 Kunemarnka MaTepuaibHOW TOYKH 2
110-111 JluHamuka MaTepuanbHON TOYKU 2
112-113 3aKOHBI COXpaHEHUSI. 2
JlnHaMuKa IeprUOTMIECKOTO TBMIKECHUSI.
114-115 PensituBucTCKas MexaHUKa. 2
116-117 MonexkynsapHas ctpykrypa Bemecrsa. MKT naeansHoro rasa. 2
118-119 TepmoanHaMuka. AKyCTHKA. 2
120-121 CHJITBI DJIEKTPOMArHUTHOTO B3aMMOICHCTBUS HEMOJIBIDKHBIX 3apsI0B 2
122-123 DHeprus 3JIEKTPOMAarHUTHOTO B3aWMOICHCTBHS HETIOABIDKHBIX 3apsiioB. | 2
IToBTOpeHue yueOHOro marepuaJjia 3a 11 kiaace (124)
124-125 [ToCTOSIHHBIN AIEKTPUUYECKUI TOK 2
126-127 MaruauTtHoe noJjue 2
128-129 DNIeKTPOMAarHeTU3M 2
130-131 DNIeKTpOMarHuTHOE U3TydeHre. BorHOBast onTuka. 2
132-133 KBanToBas Teopusi 3IE€KTPOMArHUTHOTO M3JTYUCHHS U BEIIECTBA. 2
134-135 ®dusrka aTOMHOTO sApa. DJIEMEHTAPHBIC YaCTHUIIBI. 2
136-155 DuU3NIEeCKU MPAKTUKYM 20
156-170 Peseps Bpemenu 15
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