


HOACHUTEJIBHAS 3AIINCKA

B cootBerctBUM ¢ ®3  “O06 oOpaszoBanuu B Poccuiickoit ®eaepanuu “ (ot
29.12.2012r. Ne273-d3), 3akoHOoM 00 oOpazoBanuu B PecnyOnuke Kanmbikus ot
15.12.2014 r. Ne94-V-3(c uzmenenuem Ha 10 utons 2021 roma) HOpMATUBHBIMU
atakamu MununcrepcrBa npocsenienus PO, MO u H PK:

[Ipuka3 MunucrepctBa mnpocBemenuss PO ot 18.05.2023 Ne370 “ O6
yTBEPKJIEHUU (peaepanbHOi  00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIETo
obOpazoBanus” (3apeructpupoBat 12.07.2023 Ne74223)

[Ipuka3 MunucrepctBa mnpocseuieHuss P® ot 31.05. 2021 r. Ne287 “ OO0
YTBEP)KJIECHUU (PeaepaTbHOr0 TroCydapCTBEHHOr0 00pa3oBaTEIbHOTO CTaHJapTa
OCHOBHOTO 00111er0 00pa3oBaHus “;

[Ipuka3 MunucrepctBa mnpocBemenuss PD or 18.05.2023 r.  Ne371 “O6
yTBEpKJIeHUU (eaepalbHON 00pa30BaTEIbHOM MpOrpaMMbl CpPEAHEro OOLIEro
obpazoBanus’(3apeructpupoBan 12.07.2023r. No74228).

[lopsiok opraHu3al M OCYUIECTBICHHUS 00pa30BATENbHON AESITENHHOCTH IIO
OCHOBHBIM 00111€00pa30BaTeIbHBIM MIPOrpaMMaM-00pa3oBaTeIbHBIM MPOrpaMMam
Ha4YaJIbHOTO OOIIEro, OCHOBHOTO, OOIIEro, cpeaHero ooiiero oOpa3oBaHuUs,
YTBEpKJIEHHBIM TpuKazoM Munmnpocsemenuss PO ot 22.03.2021 r. Nell5 (c
n3MmenenreM ot 11.02.2022 r. Ne69);

[Ipukaz Munnpocsenienus Poccun ot 30 centsbps 2022 1. Ne®74 “O6
YTBEPKJIECHUU TMOpsiiKa pa3paboTKu M YTBEpkKACHUS (enepalbHbIX OCHOBHBIX
ob1eo6pazoBarenbHbIX TporpamMm’ (3apeructpuponan 02.11.2022 Ne70809)
Canurtapuble mnpasusia CII 2.4.3648-20 “ CaHUTapHO-3MUIEMHOJIOTHYECKUE
TpeOOBaHUs K OpraHU3alysM BOCIUTAHUS M OOYyYEHHUS, OTIbIXa M O30POBJICHUS
neTen u MOJIOACKH, YTBEPKIACHHBIE IIOCTAaHOBJIEHUEM I'maBHOTO
rocyJapcTBeHHOro canutapHoro Bpaua P® ot 28.09.2020 r. Ne 28;

Canurapnsie npasmia CIT 1.2.3685-21 “ 'uruennvyeckue HOpMATUBBI U TPEOOBaAHUS
K obecrieueHUI0 O€30MacHOCTH W (WJIH) OE3BPEIHOCTH IS 4eloBeka (HaKkTopoB
cpeabl OOMTaHUS “‘yTBEP)KJICHHBIC TTOCTAHOBJICHUEM [ JITaBHOTO TOCYyAapCTBEHHOTO
canutapHoro Bpaua P® ot 28.01.2021 r. Ne2;

[Tpuka3z MunucrtepctBa npocseuienus: Poccuiickoit @enepauuu ot 21.09.2022 .
Ne858 “O06 yrBepknenun (enepanbHOro MepeyHsi YYEeOHMKOB, JOMYIICHHBIX K
WCIIOJIb30BAaHUIO TIPU pealn3alil MMEIOUIUX TOCYJApPCTBEHHYIO AKKPEIUTALUIO
00pa30BaTeIbHBIX MPOTPaMM Ha4daJbHOTO OOIIET0, OCHOBHOTO OOLIET0, CPEIHETO
o0mero oOpa3oBaHUs OpraHU3aIusIMH, OCYIIECTBIISIOITUMH
OOpa3oBaTeNbHYI0 JI€ATEIBHOCTh, W  YCTAHOBJIEHHUS IMPEAEIBHOIO CpOKa
WCIIOJIb30BaHUs UCKITIOUYEHHBIX YUEOHUKOB .

[Tpuka3z MunuctepctBa npocsemienuss PO ot 21 urons 2023 r. Ne556 “O BHeceHuu
n3MeHeHnd B npwioxkeHuss Nel u Ne2 k mpukazy MuHHCTEPCTBA HMPOCBELICHUS
Poccuiickoit ®enepanmu ot 21centsadps 2022 1. Ne858 “ OO0 yrBepkmeHHH
denepanbHOrO TMEpeyHsi YYEOHUKOB ,JIOMYIIEHHBIX K HCIOJB30BAaHUIO TIPU
peanu3aiy UMEIOIINX FOCyIapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTelbHbIX



pOrpaMM HayalbHOrO OOLIECTBA, OCHOBHOIO OOIIEro, CpPEJHEro OOIIEero
oOpa3oBaHus OpraHu3alusIMHU OCYUIECTBIISIFOLIUMHU 00pa3oBaTeIbHYIO
JEeSATENbHOCTD U YCTAHOBIIEHUSI PEJEIBHOTO CPOKA UCIIOIB30BAHUS UCKIIFOUEHHBIX
y4eOHUKOB

IIpukaz MunucrepctBa npocsemenus Poccuiickoin @enepaunu ot 02.08.2022
Ne653 “O06 yrepxkaennn denepanbHOro nepeyuHs AEKTPOHHBIX 00pa30BaTeIbHBIX
pECypCcOB, [JIONYIIEHHBIX K HCIOJB30BAHUIO TPU pEATU3ALMH  HUMEIOMIHNX
rOCy/IapCTBEHHYIO aKKpeAuTaIuio odpazosarenbHbix nporpamm HOO, OOO,
COO”(3apeructpuponan 29.08.2022 Ne69822).

[Ipukaz «MKOVY «lIputoTHeHckass MHoromnpodwibHas TumHazus» No24 ot
31.08.2023r. 00 yTBepkJACHUU y4€OHOTO TUIaHAY.

[Iporpamma 1o (¢u3uMKe Ha YpPOBHE CpeIHEro oO0uiero o0pa3oBaHMs
pa3paboTaHa Ha OCHOBE TMOJOXKEHUH M TPeOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHO# 00pa3oBaTeabHON porpamMmel, ripeacrabieHHbIX B PI'OC COO, a Takxke
c yuérom denepanbHoii pabodedt mporpamMmbl BocniuTanus W KoHuenuuu
npenojaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3aIMIX
Poccuiickoit denepanuu, peaau3yonmx OCHOBHbIE 00pa30BaTENIbHbIE TPOIPAMMBI.

[Iporpamma no ¢usuke onpezaenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAaHABIIMBAET PEKOMEHAYEMYIO IOCJIEIOBATENIbHOCTh U3YUEHHSI TEM U Pa3/esioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3Ei,
JOTUKK y4eOHOTO TMpOIEecca, BO3PACTHBIX OCOOEHHOCTEH  OO0ydYaroImMXCs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBieHUWE O MEJsAX, COAEpNKaHUH, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYUYAIOIIMXCA CPEICTBAMHU
yaeOHoro npeameta «dusnka» Ha yriiyOJEHHOM YPOBHE.

N3yuyenue kypca ¢Gu3MKK YriIyOJIEHHOTO YPOBHSI MO3BOJIAET PEaM30BaTh
3a/1auu Mpo(EeCcCHOHATLHON OpPUEHTAIMM, HAPaBIEHO HA CO3/IaHWE YCIOBHM IS
NPOSIBIICHUS CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH KaXKIbIM
oOydJarommumMcsi, KOTOpPhIE HEOOXOAUMBI IS TPOAODKCHHS O0Opa3oBaHUsA B
opraHu3anuax MpodhecCHOHATBHOTO O00pa30oBaHUs 1O PA3IUYHBIM  (U3HKO-
TEXHUYECKUM U WHKEHEPHBIM CIEUUATIBHOCTSIM.

B nporpamme 1o gpusrke onpenenstoTcs mIaHupyeMble pe3yIbTaThl OCBOCHHUS
Kypca (U3MKM Ha YypOBHE CpeAaHero obmero oOpa3oBaHMs: JUYHOCTHBIEC,
MeTampeJMeTHbIe, TpeIMeTHble (Ha  yrayOnéaHoMm  ypoBHe).  HayuHo-
METO/IOJIOTHYECKON OCHOBOW [IJIsi pa3padOTKM TpeOOBaHUN K JUYHOCTHBIM,
METaNnpeIMETHbIM W TPEAMETHBIM pe3yJibTaTaM OOy4YarolUXCsl, OCBOMBIIUX
nporpammy 1o (u3HKe Ha YpOBHE CpEIHEro 001ero oopa3oBanus Ha yriIyOJIEHHOM
YPOBHE, SIBISIETCS CHCTEMHO-ESITEAbHOCTHBIN MOAXO/I.

[Iporpamma 1o gpu3uKe BKIIOYAECT:

IJIAHUPYEMbIE pe3yJIbTaThl OCBOCHUS Kypca (PU3UKHU Ha YIITyOJIEHHOM YPOBHE,
B TOM YHCJIE IPEAMETHBIE PE3YJIbTAThI 110 T01aM 00yUYEeHUS;



cojiepkanue yuyeOHoro npeamera «O@u3nkay mo rojgaM 00ydeHus.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep U MOXKET OBITh
WCIIOJIb30BaHa YUUTENISIMU (DU3UKH J1JISI COCTABJICHUSI CBOUX PA0OUUX MPOTPaAMM.

[Iporpamma no u3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENICH U
MPEIOCTABISIET BO3MOXKHOCTH Ul pEAIM3ALMU  PA3IUYHBIX METOJUYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW Ha YriayOJEHHOM YpOBHE IMpH YCIOBUU
coxpaHeHHs 00s13aTeNIbHON YacTH COAEPKaHUs Kypca.

®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BBICTyIas B
KauecTBe yuyeOHOTo MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHU# 00 okpyxaroiem mupe. llkonbHBIN Kype Pu3NKN — cCUCTEMOOOpa3y O
JUISl €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (U3UYECKUE 3aKOHBI
JeXKaT B OCHOBE TIPOIIECCOB U SBJICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuzuueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHWE U AKTUBHOE
npuMeHeHne (GU3UYECKUX 3HAHWUU OINpeNeuio XapakTep W OypHOE pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTUH B chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHHUsI HOBBIX MaTEPHANOB C 3aJaHHBIMU CBOWCTBaMH. M3yueHue ¢u3uku
BHOCHUT OCHOBHOW BKJIaJl B (JOpMHpPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa
oOyyaroierocsi, B opMupoBaHre YMEHUN MPUMEHSTh HAyUYHBIH METOJ] TTO3HAHUS
IIPU BBITTOJIHEHUH UMH YYEOHBIX HCCIIEIOBAHUN.

B ocHoBy Kypca (hu3uKkH Ha ypOBHE CpeiHEro 00111ero 06pa3oBaHus MOJ0KEH
PAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €r0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUU C HEMl KypC SIBISIETCS JOTHYECKHU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOYAET Kak
BOIIPOCHI KJIIACCMYECKOM, TaK U COBPEMEHHOHN (hU3UKH.

Hoesa zenepanuzauuu. B cooTBETCTBHMU C HEW MaTepuan Kypca (HU3UKHU
o0beuHEH BOKpYr (Qusumyeckux Tteopuil. Bemymum B Kypce sBIAeTCS
(dbopMuUpoOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIe.

Hoea cymanumapuzayuu. EE peanuzanus MNpeAnonaraeT MCIOJb30BaHUE
TYMaHUTApHOTO TOTEHIHAaNa (HU3MYECKOW HAYKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(bu3KMKYU ¢ pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUECKUMU, HDABCTBEHHBIMHU
1 SKOJIOTUYECKUMHU MPOOIeMaMHu.

Hoesn npuknaonon nanpaenennocmu. Kypc dbuszuku yromyOon€HHOTO ypOBHS
MPEIIOaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTHUYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpHUM M 3akOoHOB. lIpu 3TOM paccmarpuBaroTrcst Ha
YpPOBHE OOIIMX MPEICTABICHUNA U COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TE€XHOJIOTHH.

Hoen 3konocuzayuu peanusyeTcs TMOCPEACTBOM BBEACHHUS DJIIEMEHTOB
COJIepKaHMsl, TMOCBSIIIEHHBIX SKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,



KOTOpPBI€ CBSI3aHBl C PAa3BUTHEM TEXHUKH M TEXHOJIOTMH, a Takke OOCYXKICHUs
po0JieM palMoOHATBHOTO NPUPOAOTIOIBb30BAHUS M IKOJIOTUYECKOU 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMmMbl 10 GU3UKE JOJKHO OBITH MOCTPOCHO HA
MPUHIIMAIIAX CUCTEMHO-AESATEILHOCTHOTO Mojaxona. Jns Gu3nku peanusaiust 3TUxX
MIPUHIIAIIOB 0a3UpPyeTCsl Ha UCIIOIB30BAHUHU CAMOCTOSITEIIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytomIero ¢akropa ydeOHoro mpoiecca. s yriayOiaéHHOro
YPOBHS — DOTO CHUCTEMa CaMOCTOATEIBHOTO YYEHHUYECKOTO JKCIEPUMEHTA,
BKJIIOYAIONIETO (POHTAIBHBIE YYEHUYECKHE OMbITHI MNpPU H3YYEHUH HOBOTO
Marepuana, JjabopaTopHbie paboThl U padOTHI MpakTUKyMa. [Ipyu 3TOM BO3MOXKHBI
JIBa croco0a peain3anuu Pu3nueckoro mpakTukyma. B nmepBom ciiydae mpakTUKyM
npoBoautcs nu6o B koHie 10 m 11 kmaccoB, nMOO TOCHE MEPBOrO U BTOPOTO
MOJIYTOJIMM B KaXKJIOM M3 3THX KJjlaccoB. BTopoit crocob — 310 mHTerpamust padbor
NpaKTUKyMa B CHUCTEMY JIa0OpAaTOPHBIX padOT, KOTOPhIE MPOBOMASITCS B Mpollecce
u3yueHus pasnaena (temsl). [Ipu 3ToM moj paboramu NMpakTHKyMa MOHUMAETCS
CaMOCTOSITEJIbHOE  HUCCJIEJOBaHUE, KOTOPOE TMPOBOJAUTCA IO PYKOBOJICTBY
CBEPHYTOTO, 0000IIEHHOTO BUA O€3 MOIAaroBOM HHCTPYKITUH.

B mporpamme 1o (Qusnke cucreMa YYEHHUYECKOTO OSKCIIEPUMEHTA,
1a00paTOpHBIX pabOT W MpaKTHKyMa NpeACTaBieHa €AUHBIM IepeuyHeM. Brioop
TEMATUKU JJI 9TUX BUJOB YUYEHMUYECKHX MPAKTHUUECKUX pabOT OCYIIECTBIISIETCS
y4aCTHUKaMU 00pa30BaTeIbHOTO Mpoliecca UCXOsl U3 OCOOCHHOCTEN MOYPOUYHOTO
IUTAHUPOBAHUSA W OcCHamleHus: kabuHeta ¢(usuku. Ilpu 3TOM oOOecreunBaercs
OBJIaJIcCHUE OOYYaIOlMMUCA YMEHHUSIMHU TMPOBOJUTH TMpPSMblE U KOCBEHHBIE
U3MEpEHUs, UCCIEAOBAHMS 3aBUCUMOCTEH (DU3UYECKUX BEIMYUH U TMOCTAHOBKY
OTIBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUTIOTES.

Bonbiioe BHUMaHKE YAENISIETCs PEeIISHUIO0 PACUETHBIX U KAUeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacUETHBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 33/1a4 C SIBHO 3aJaHHOM
Y HESBHO 3aJaHHOM (PM3MUECKON MOJIEIBIO, MO3BOJISIONINE TPUMEHSITh U3YUCHHBIE
3aKOHbl M 3aKOHOMEPHOCTH KakK M3 OJHOr0 paszfena Kypca, TaKk U UHTErpHUpys
MIPUMEHEHUE 3HaHUM U3 pa3HbIX pa3/esioB. /(s kauecTBEHHBIX 3a7a4 IPUOPUTETOM
ABIAIOTCS 3aJjaHus Ha OOBICHEHHE/TpeNCKa3aHue NPOTEKAHUsS (PU3HMUECKUX
SIBJICHUH WM TIPOILIECCOB B OKpY’KAroOIIeH >KU3HH, TpeOyromue BbIOOpa (pU3MIeCKOn
MOJIEIH AJIsI CUTYallM MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusimu ®I'OC COO k MaTepuaibHO-TEXHUUYECKOMY
o0ecrieueHnIo y4eOHOro mporecca Kypce GU3uKu yriyoJEHHOTO YPOBHS HA YPOBHE
cpeaHero oOIIero oOpa30BaHMS NOJKEH HM3y4aThCs B YCIOBHSIX MPEAMETHOTO
kabuHeTa. B kaOuHere GU3WKH AODKHO OBITH HEOOXOAMMOE J1a0OpaTOpPHOE
o0opyaOBaHME 7S BHITTOJIHEHHSI YKa3aHHBIX B IPOTrpamMMe 1Mo GU3HKE YICHUIECKUX
OMBITOB, J1A0OPATOPHBIX padOT U PadOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
000pya0BaHHE.



JleMoHcTpanuoHHOe 00opyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C
MPUHITMIIOM MWHUMAJIBHOW JOCTAaTOYHOCTH W OOCECIEYMBACT TMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIFYEBBIX JIEMOHCTpAIUil s
UCCJICIOBAHUS  W3Y4YaeMbIX SIBICHHH ©  TPOILECCOB, OMIMPUYECKUX |
(GyHIaMEHTAJIbHBIX 3aKOHOB, HX TEXHHYCCKUX MIPUMCHCHHM.

JlabopatopHoe 00OpyJoBaHUE ISl YYEHUUYECKUX TMPAKTUYECKUX pPadboT
dopMupyeTCsl B BHAC TEMaTHYECKUX KOMILUIEKTOB M OOECIICYMBACTCS B pacuéTe
OJTHOTO KOMIUICKTa Ha JBYX OOydJarmmuxcs. TeMaTHYeCKHE KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHUS JODKHBI OBITH TIOCTPOCHBI Ha KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTCPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUPPOBBIX J1a00pPaTOPHiA.

OCHOBHBIMH TIEJISIMH U3yYCHUS (PU3NUKH B 00IIIeM 00pa30BaHUU SIBIISFOTCS:

dbopMHpOBaHUE HHTEpECAa M CTPEMIICHHS OOYYAIOIIMXCA K HAYYHOMY
U3YYCHHWIO TPUPOJBI, pPa3BUTHEC WX HHTEUICKTYaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHTHE TPEJACTABICHUNA O HAyYHOM METOJC IMO3HAaHUS W (POopMUpOBaHHE
UCCJICI0BATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIIUM SIBJICHUSM;

dbopMHpOBaHUE HAYYHOTO MHUPOBO33PCHHUS KaK pe3yjIbTaTa M3y4YeHHUS OCHOB
CTpOEHUSI MaTepUH U PyHITaMEHTAIBHBIX 3aKOHOB (PU3UKHU;

dbopMupoBaHUE YMEHUN OOBICHATH SABICHUS C UCIIOJIB30BAaHUEM (PUZUYECKUX
3HAHWM U Hay4YHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE peaCTaBICHUN 0 BO3MOKHBIX chepax Oymymieit
npodeccuoHaIbHOM NIeITeNbHOCTH, CBSI3aHHBIX C (U3UKOH, TOATOTOBKA K
JanbHeIeMy OOy4eHHIO B ’TOM HAlpPaBICHUU.

JlocTkeHue ITUX 1eNield 00ecTeurnBaeTcs peleHneM CIIeAyIomuX 3a1a4 B
Iporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CPEIHET0 001Iero oopa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHHK 00 O0MUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUSAX,  BKIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acTPOPH3NKH;

dbopMuUpoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS I O0BICHEHUS
duznuecknx SBICHWNA B TPHUPOAC W IS TPUHATHAS TPAKTHUECKUX PEHICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHE CTIOCOOOB PEIICHUS PA3TMYHBIX 33]1a4 C SBHO 33JJaHHOMN (hU3UIECKOM
MOJICNIBIO, 3aj/lad, TMOAPa3yMEBAIONIUX CAMOCTOATEIBHOE CO3/laHue (U3UIECKOU
MOJICNIA, aJeKBAaTHOW YCJIOBHSIM 3aJladyd, B TOM YHCIE 3aJad WHKXEHEPHOTO
XapakTepa;



MOHMMaHUEe (U3HYECKUX OCHOB M MPUHLMIIOB JEHUCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPYKAIOIIYIO CPENY;

OBJIaJICHUE METOJaMHU CaMOCTOSITEIbBHOIO IUIAHUPOBaHUS U MPOBEICHUS
(u3NUecKHX OSKCHEPUMEHTOB, aHaJlW3a W HMHTEpOpeTaluud MHPOPMALMH,
OTpeJIENICeHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

CO37aHue YCJIOBHM [JIsl pa3BUTUS YMEHHUHM INPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOH JAEATEIBbHOCTH;

pa3BuTHE UHTEpeca K chepaM mpodecCruoHaATBHON NEsITENbHOCTH, CBI3aHHOMN
¢ GU3HUKOIA.

B coorBerctBun ¢ TtpeboBanusimu OI'OC COO yrinyOn€HHBI YpOBEHb
u3ydyeHus: yuyeOHoro nmnpeamera «®Pu3nMkKa» Ha YpPOBHE CpEIHEro OO0IIero
oOpa3zoBaHus BbIOMpaeTcss OOYYarOIMIMMUCSH, I[UIAHUPYIOIIUMU —TPOJOIKEHHE
0o0pa30oBaHus M0 CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPHIISL.

Ha u3yuenne ¢puszuku (yriyOnEHHbIA ypOBEHb) HA YPOBHE CPEHETO OOIIEro
obpazoBanus orBoautTcsa 170 gacos:B 11 knacce — 170 yacoB (5 yacoB B HEACIIO).

[Ipennaraemsplii B mporpamme Mo (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX MU
NPAKTHYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YUYUTENb JI€NAaeT BBIOOD
NpOBEJICHUsT JIa0OPAaTOPHBIX PadOT U OMNBITOB C YYETOM HWHIUBUIYATIbHBIX
0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
11 KVIACC

Paznen 4. JinekrpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopelicTBue TOCTOSHHBIX MAarHMTOB UM TMPOBOJAHUKOB C TOKOM.
MarautHoe mone. Bexktop MarHutHOM uHaykuuu. [Ipunuun cynepno3unuu
MarHUTHBIX NOJEN. JINHUY MarHUTHOU MHIYKLIUH.

MarnutHoe ToJie MPOBOJAHUKA ¢ TOKOM (TPSIMOTO MPOBOJIHUKA, KATYIIKH U
KpYyroBoro BuTka). OneIT Dpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. J[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM Tosie. Pabota cuibl Jlopenna.

MaruauTHoe 1noJje B Beuiectse. DeppoMarHeTUky, napa- U TMaMarHeTUKHU.

TexHuueckue YyCTpOWCTBA M TEXHOJOTUYECKHE MPOIECChl: MPUMEHEHUE

MOCTOSIHHBIX MarHMuTOB, 3JIEKTPOMAarHUTOB, TECTeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOH, YCKOPUTEN SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kapruna  nuHMA  WMHAYKOMM ~ MarHATHOrO  MOJSL  IOJOCOBOTO  H
10JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kaprrna 1MHUII MarHUTHON MHAYKIMH TOJIS JJIMHHOTO IPSIMOTO MMPOBOAHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO ITPOBOJIHUKA, KATYIIKU C TOKOM.

B3aumonenicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HeinictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGnronenne nBUKEeHUS IMyYKa JIEKTPOHOB B MArHUTHOM TI0JI€.

[TpuHIMIT JEUCTBUSA 3JIEKTPOU3MEPUTEIILHOTO nmpudopa
MAarHUTOXJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaot, npaKmuKym.

HccrenoBanre MarHuTHOTO MOJIS IOCTOSIHHBIX MATHUTOB.

HccnenoBanne cBOWCTB eppOMArHETUKOB.

UccnenoBanne AeNCTBUS MOCTOSIHHOIO MarHUTa HA PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydenne 3aBUCUMOCTH CUJTbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHJYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. dnekmpomazHumnas uHOYKuus.

SBrieHMEe BJIEKTPOMAarHUTHOM WHAYKUMU. [IOTOK BEKTOpa MarHUTHOU
naaykuud. JJC uHAyKnuu. 3aKOH JJIEKTPOMArHMTHOW WHAyKuun @apanes.
Buxpesoe anekrpuueckoe nose. Toku Dyko.



OJIC WHAYKUHUM B MPOBOJHHKE, JIBUKYIIEMCS B OJHOPOAHOM MArHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTyllika WMHAYKTMBHOCTM B LENM MOCTOSHHOTO TOKA.
Arnenune camonnaykuuu. I1C caMOMHIYKIIUH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKUE MPOUECChl: MHAYKIHMOHHAs
Neyb, COJICHOU/, 3allUTa OT JICKTPU3ALMU TEJ PU IBUKEHUU B MArHUTHOM I10JI€
3eMiu.

Jemoncmpayuu.

HaGmronenue siBieHust 2JIeKTPOMArHUTHOM MHAYKITUU.

UccnenoBanne 3aBucumoct IOJJC HMHAYKUMH OT CKOPOCTH HM3MEHEHUS
MAarHMTHOTO MOTOKA.

[IpaBuiio Jlenua.

[Tanenue marauTa B aJIOMHUHUEBOU (MEIHOW) TpyOe.

SBreHnEe CaMOUHIYKIIVH.

Uccnenoanue 3aBucumoctd 3C caMOMHAYKIHMHU OT CKOPOCTH MU3MEHEHMS
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Ornpenenenue NHAYKIMA BUXPEBOTO MAarHUTHOTO MOJIS.

HccnenoBanue sIBIEHUS CAMOUHAYKIUU.

COopka Moienu JIEKTPOMArHUTHOTO TeHEpaTopa.

Pa3zpnen 5. KosieOanus v BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

IMapmonunueckue koneOanuss. KunemMatnueckoe M JUHAMHYECKOE OMHUCAHUE.
DHepreTUYecKoe OnucaHue (3aKOH COXpPaHEHHUS MEXaHMYEeCKOH sHepruu). BeiBoa
JUHAMHYECKOTO OMUCAHMS TaPMOHMYECKUX KOJEOAHUM M3 MX SHEPreTUYECKOro U
KMHEMaTUYECKOTO OMMCAHUS.

Ammmutyna u dasza konebanuit. CBs3b aMIUIUTYABl KOJEOAHUW HCXOIHOMU
BEJTMYHMHBI C aMIUTUTY/ITaMU KOJIeOaHMi €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u uactora koneOanuid. Ilepron manbix CBOOOJHBIX KoJeOaHUU
MareMaTH4eckoro mastHuka. Ilepumon cBOOOAHBIX KOJIEOAHUI MPYKUHHOTO
MasiITHUKA.

[TonsiTue o 3aryxaronux Kojebanusx. BerHy)eHHbIe KoeOanus. Pe3onanc.
Pe3zonancnasa kpuBas. BimsHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOAHMUS.



TexHuueckne ycTpoMCTBa M TEXHOJOTHYECKUE MPOLECCHl: METPOHOM, Yachl,
Kaudelld, My3blKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch KoJae0aTeNbHOrO IBUKECHHUS.

HaGmonenre HE3aBUCHMOCTH NIEPUOJA MANIbIX KOJeOaHUil rpy3a Ha HUTH OT
AMIUIATYIBI.

HccnenoBanue 3aTyxaromux Kojie0aHUi U 3aBUCUMOCTHU NEPHOJ1a CBOOOTHBIX
KOJI€OAHHUI OT COMPOTUBICHUS.

UccnenoBanne koyiebaHMM TIpy3a Ha MACCHUBHOM MpYXHHE C ULEIbIO
(dbopMUpoBaHUs PeICTaBICHUA 00 U1eaTbHON MOJIETN NPy KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs SHEPTHH MPU KOJEOaHUSIX IPpy3a Ha MPYKUHE.

HccnenoBanue BbIHYX/IEHHBIX KOJIEOaHUH.

Ha6monenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

W3mepenue mnepuoaa CBOOOTHBIX KOJNEOAHWH HUTAHOTO M TPYKHUHHOTO
MasITHUKOB.

N3yuyenue 3aKOHOB JBHKEHUS Tela B X0/€ KoJIeOaHUM Ha YIIPYTroM MoJIBece.

N3ydenue NBUKEHHS HUTSHOTO MasTHUKA.

[IpeoGpazoBanue SHEPTUHU B IPYKMHHOM MAasITHHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTYXaIOMUX KOJIEOaHUM.

HccnenoBanue BHIHYK/ICHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHumHnsle Ko1edanusl.

Konebarenbupiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOjeOaHHsS B
uacealbHOM KoJiebaTenbHOM KOHType. Dopmyna Tomcona. CBs3b aMILTUTY/IBI
3apsia KOHJEHCATOpa C aMIUTUTYAON CUJIbI TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPTUH B UJI€aTbHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxaromue AIEKTPOMArHUTHbIE KosieOaHus. BoeinyX1eHHbIE
AIEKTPOMArHUTHBIC KOJIeOaHMS.

[lepeMennblii TOK. MOIIHOCTP NEPEMEHHOrO0 TOKAa. AMIUIMTYIHOE U
JICHUCTBYIOIIEE 3HAYCHHE CUJIbI TOKA M HANPSDKCHUS TPU pa3iudyHor (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunHycouJlanbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp M KaTyIlKa
WHJIYKTUBHOCTH B LIEMH CUHYCOMJAJIBHOIO MEPEMEHHOr0 TOKAa. Pe30HaHC TOKOB.
Pe3oHaHC HanpsKeHUN.

WNneanvubiit  Tpanchopmatop. IlpousBonactBo, mnepegaua U mnotpedieHUe
AIEKTPUYECKON SHEPTUH.

DKOJIOTMYECKHE PHUCKH TMpU MPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa
WCMOJIB30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.



TexHu4yeckne ycTpOHMCTBA M TEXHOJIOTUUYECKHE MPOLECCHI: JJIEKTPUUYECKHIM
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEaay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTb YaCTOThl CBOOOJAHBIX KOJIEOAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMI.

['eneparop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJI€OaHUM.

Mopenb 3JIEKTPOMarHuTHOrO TeHEPaTopa.

BoiHyX1IeHHbIE CUHYCOUAAIbHBIEC KOJIEOaHUsI.

Pesucrop, karymka MHIYKTUBHOCTH M KOHAEHCATOp B LENU HEPEMEHHOIO
TOKA.

Pe3oHanc mnpum mocnenoBaTeNbHOM COEAMHEHWUM PE3UCTOpA, KaTYLIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

YcTpoicTBO U MPUHIIMI IeUCTBUS TpaHchopmaTopa.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3yuenue tpancdopmaropa.

HccnenoBanne nepeMEHHOIO TOKA 4e€pe3 IMOCIEAOBATENBHO COCAMHEHHBIC
KOHJEHCATOP, KaTyLIKy U PE3UCTOP.

Habnronenue 21eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIETIN IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbLE 60IHbL.

MexaHu4eckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie wu
POJOJIbHBIE BOJIHBL. llepHos, CKOpOCTh pacHpOCTpaHEHHs M JUIMHA BOJIHBI.
CBoiicTBa MEXaHMUYECKHUX BOJIH: OTpPaXCHHE, NpEIOMIICHHE, MHTepPEpEeHLUs U
nudpaKIus.

3Byk. CkopocTb 3ByKa. [ pomKkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymoBOE€ 3arpsA3HEHHE OKPYXKAIOILIEH CPEbI.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHas opreHTanus BEKTOPOB B AJIEKTPOMArHMTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJIH:  OTPAXXEHHUE,  IPEIOMIICHHE,
noJsipu3alysl, UHTeppepeHus u Audpakius.

[IIkana 3J€KTPOMarHUTHBIX BOJH. [[puMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

IIpuHIHNBI paguOCBA3U U TeNeBUACHM. Panqnonokanus.

DNEeKTpPOMAarHUTHOE 3arpsI3HEHNE OKPYKAOIIEH Cpebl.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, pajap, paaJuonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3BYKOBas IUArHOCTUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

O6pazoBaHue U paclpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YACTOTHI KOJICOAHUH.

HaGmronenue orpakeHus U MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHuu u 1upakiiu MEXaHUMIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro IPUMEHEHUE.

HaGmtonenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYI0M |
4aCTOTOU KOJIeOaHU.

HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IPEJIOMIICHHUE,
noJisipu3anus, 1udpakius, tHTephepeHIus.

O6HapyxeHne HHOPAKPACHOTO U yIBTPaPUOIETOBOTO U3TYICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacnpoCTpaHEHHUE CBETa B OJHOPOIHOM cpene. Jlyd cBera.
To4euHbI HCTOYHUK CBETA.

Otpaxxenue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpakeHui B
riockoM 3epkaiie. Cdepudeckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOTIOTHBIN MOKa3aTENb
npenoMiieHusl. OTHOCUTENbHBIN MOKa3aTeNb npeaoMiieHus. [[oCcTOSHCTBO YaCTOTHI
CBETA U COOTHOIIEHUE JJIUH BOJIH IPU NEPEX0]IE€ MOHOXPOMATUUECKOT O CBETA YEPE3
TpaHUIly pa3zena JByX ONTUYECKUX CPEX.

Xon nyueir B mpusme. lucnepcus cBera. CI0XKHBIA COCTaB OE€JIOro CBETA.
[IBer.

[Tonnoe BHyTpeHHee oTpaxeHue. lIpenenpHblid yroyl MoJHOro BHYTPEHHETO
OTPAXKEHUS.

Cobwuparomue u paccenBaronye TuH3bl. ToHKas TuH3a. DOKyCcHOE paccTOsHHE
M ONTUYECKAasl CUJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSTHUSI TOHKOM
chepudeckoil JMH3BI OT €€ TEOMETPUU H OTHOCUTEIHHOTO IIOKa3aTels
MPETOMJIICHHS.

dopmyna TOHKOM JIMH3BL. Y BEJIMYEHHE, JABAEMOE JIMH30M.



Xon Jiyya, MPOLIEAIIEr0 JUH3Y NOJ ITPOU3BOJIBHBIM YIJIOM K €€ TJIAaBHOM
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.

BonnoBass ontuka. WuTepdepenuns cBera. KorepeHTHbIE HUCTOYHUKH.
VYcnoBuss HaOmMOIEHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIITMOHHOMN
KapTUHE OT JBYX KOT€PEHTHBIX MCTOYHUKOB. [Ipumepbl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

HNudpakmus cBera. JudpakuuonHas pemérka. YcaoBue HaOIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TpM MaJ€HUM MOHOXPOMAaTHYECKOrO CBEeTa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Momapusanus ceera.

TexHuueckue yCTpOMCTBA W TEXHOJIOTMYECKHE TMPOLIECCHI: OYKH, JIyIa,
nepuckor, (oroanmapaT, MUKPOCKOI, MPOSKIIMOHHBIM ammapar, MPOCBETICHHUE
OTITUKH, BOJIOKOHHASI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanue nperoMieHUs CBETA.

HaGnroneHre moiaHoro BHyTPEHHEro OTpakeHus. Mojienb CBETOBOIA.

HccnenoBanne xoJa CBETOBBIX IIYYKOB 4Yepe3  IUIOCKOMAPAIIIEIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanne CBOMCTB U300paKCHHM B JTMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOona.

Ha6monenne naTepdepeHinm cBera.

HaGmronenre BETOB TOHKUX IMJIEHOK.

Hab6monenne nudpakimu ceera.

N3yuenue nudpakiinoHHON PEHIETKH.

HabGmonenne nudpakiiioHHOTO CIIEKTpa.

HabGmonenne nucrnepcuu cBera.

HaGmronenne moisipu3anuu cBeTa.

[IpuMeHeHue NONSIPOUIOB JIJISl U3YUEHUS MEXaHUYECKUX HAMPSIKEHUH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenune nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne 3aBucMMOCTH (DOKYCHOTO pACCTOSTHMSI OT BelmiecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenune GOKyCHOr0o pacCTOSHUS PACCEUBAIOIINX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaia U JIMH3BI.



[Tonyyenue nzoOpaxeHusi B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeneCKOMMYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTEpHEpEeHINN U MOJIAPU3ALIHI CBETA.

N3yuyenue noasipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JUAJIECKTPHKA.

N3yuenue nnTepdepeHny Ja3epHOro U3Iy4yeHus Ha IBYyX LIENsX.

HaGmonenue nucnepcum.

HaGmronenue u uccnenopanue qudpakImOHHOTO CIIEKTpA.

HN3mepenne niavHbl CBETOBOU BOJIHBI.

[TonyueHnne criekTpa W3JIyYyeHHUs CBETOJAMOJA MPU MOMOIIU AUGPAKIIMOHHOM
PELIETKHU.

Pa3zznesn 6. OcHOBBI cIeMAJILHONH TEOPUH OTHOCUTEJIBHOCTH.

['paHuIBl MPUMEHUMOCTH KiIaccuueckoil MexaHuku. [locTynaTel crienuanbHON
TEOPUU OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeoOpaszoBanusi  JlopeHa.
VYcnoBue mnpudnHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJIeHHe
BPEMEHH M COKPAIIICHHUE JJINHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBs13b MaccChl ¢ SHEPruel U UMITYJIbCOM PEJIITUBUCTCKOM YaCTHUIIBI. DHEPrus
MIOKOSI.

TexHu4ueckne yCTpONCTBA W TEXHOJOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHL.

VYyeHnueckuit IKCIIepUMEHT, JIa00paTOpHbIE PabOThI, MPAKTUKYM.

Onpenenenue UMIyJIbCa W DHEPIUM  PEIATHBUCTCKUX d4acThll (IO
doTorpadusiM TPeKOB 3apsHKEHHBIX YaCTUI] B MATHUTHOM TI0JIE).

Pa3nen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckyaapHno-60110601 oyanusm.

PaBHOBecHOE TeruiOBOE M3NydeHHE (M3IIydeHHe aOCONMIOTHO YEPHOTrO Tena).
3akoH cMeulenust Buna. I'unore3a [lnanka o kBaHTax.

®oTOoHBI. DHEPTHUS U UMITYJbC (POTOHA.

®oroaddext. Onwitel A. I'. Cronerosa. 3akonsl ¢poTodddexra. YpaBHeHHE
OunmTeitHa 1ia poroaddexra. «Kpacnas rpanuma» hotodrddexra.

JlaBnenne cBeta (B YACTHOCTH, JaBJICHHE CBeTa Ha aOCONIOTHO
MOTJIONIAIONIYI0 W a0COJIOTHO OTpa)karoulyro mnoBepxHocTh). OmbiTel I1. H.
JleGenena.

BosiHOBBIE cBOMicTBA yacTul. Bomusl ne bpoins. Jlnuna BonHbl ne bpoiis u
pa3mepbl 00JacTH JIOKAJIM3alUUU JABWXKYIIeics dactunbl. KopmyckynsipHo-
BOJTHOBOM Ayanu3M. Jludpakius 37eKTPOHOB HAa KpUCTAILIAX.

Cnemuduka uzmepenuid B Mukpomupe. COOTHOIIEHUST HEONpeaeIEHHOCTEN
I'efizenOepra.



TexHuyeckue yCTpPOWCTBA M TEXHOJIOIMYECKUE IIPOLIECCHI: CIEKTPOMETP,
(doTornemMeHT, (OTOAATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHass OaTapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

Hccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.

UccnenoBanne  3aBUCMMOCTH  CONPOTHUBIICHHS  MOJYNPOBOJHUKOB  OT
OCBENIEHHOCTH.

CBeTonuon.
Conneunas Gartapes.
Yuenuueckuit sxcnepumenm, nadopamopnsie padbomol, NpaKmMuKym.
Uccnenoranue ¢poTopesucropa.
N3mepenue nocrosinaol [Inanka Ha ocHOBe nccnenoBanus ¢hotodddexra.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOJIMO]T OT HAMPSIAKEHUS.
Tema 2. @u3zuxka amoma.
OnbITHl 1O HKCCIIENOBAaHUIO CTPOCHMS aroma. llnaHerapHass Mojzenb atoma
Pezepdopna.
[Toctynatel bopa. M3nydenue u norioimeHue OTOHOB MPH MEPEXOE aToMa ¢
OJIHOTO YPOBHSI SHEPTUU Ha JPYroOil.
Bunsl ciektpoB. CrieKTp ypOBHEW 3HEpTrUH aToMa BOJOPOA.
CnoHTaHHOE U BBIHYKJICHHOE U3J1y4eHHe cBeta. Jlazep.
TexHuueckne yYCTPONCTBA U TEXHOJOTHYECKUE IPOLECCHI: CHEKTPAIbHBIN
aHanu3 (CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.
Jemoncmpayuu.
Mognens onsita Pesepdopaa.
HaGmonenne nuHeHYaThIX CIIEKTPOB.
YCTpOMCTBO U IEMCTBUE CYETUYNKA MOHU3UPYIOIINX YACTHII.
Onpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3yYEHHUS.
Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.
Hab6monenne mMHEHYaToro CreKTpa.
HccnenoBanue crieKTpa pa3pe’KEHHOr0 aTOMapHOTO BOJIOPOJia U U3MEPEHUE
noctosiHHON Punbepra.
Tema 3. Quzuka amomHo20 A0pa u 31eMeHMAPHLIX YACHMUY.
Hyxknonnas mognens snapa IeiizenOepra—lBanenko. 3apsig snpa. MaccoBoe
yucino sapa. M3oronsl.

PannoaktuBHOCTh. Anb(da-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBIN Oerta-
pacnaz. ['amma-uznydeHue.



3aKOH pPAaJAMOAKTUBHOIO pacnana. PaanoakTUBHBIE H30TONBI B IPUPOJE.
CBolCTBa MOHHU3UPYIOUIETO H3IY4YEHHUs. BiusHHE paJrOaKTMBHOCTHA HA JKHUBBIC
opranu3Msbl. EcrecTBeHHbil (hoH uznydenus. Jlozumerpusi.

DHeprust CBsI3M HYKJIOHOB B siipe. A nepHbie cuiibl. JledexT maccsl sapa.

Snepublie peakuuu. [enenuie u cuntes saep. AnepHsie peaktopsl. [Ipobiemsl
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHE AaCIEKThl Pa3BUTHS
SAIEPHON YHEPIETUKHU.

Mertonpl perucTpalyy U UCCIIETOBAHMS DIIEMEHTAPHBIX YaCTHII.

@yHIaMEHTAJIbHBIE B3aUMOACHCTBUS. bapuOHBI, ME30HBI W JENTOHBI.
IIpencraBnenne o CtanaapTHOi Moenu. KBapk-riirooHHast MOAENb aIpOHOB.

®usuka 3a npeaenamu CtaHaapTHOW Mojenu. TéMHas martepust U TEMHas
SHEPIHUsl.

EnuncTBO Qusnueckoit KapTUHBI MUpA.

TexHu4eckne yCTpOUCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, siepHblil peakTop, TEpMOSIIEPHBIN peakTop, aToMHasi 60M0a, MAarHUTHO-
pe30oHaHCHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

HccnenoBanne TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusiM).

HccnenoBanue paguoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuyenue nornouieHus: 6eTa-4acTull aTFOMUHUEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMMHU U ACTPOPU3UKM.

Ortanbl pa3BUTUs acTpoHOMUH. [IpuKIIaniHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuH. [IpUMEHMMOCTH 3aKOHOB (U3UKUA MJI OOBSICHEHHS TPUPOJIBI
KOCMUYECKUX OOBHEKTOB.

Mertonpsl acTpoHOMHUYECKUX ucciaegoBaHuil. (COBpEMEHHBIE ONTHYECKHUE
TEJIECKOTIBI, PAIMOTENECKOIIBI, BHEaTMOC(hEepHasi aCTPOHOMMUSI.

Bun 3Bé3gHoro neba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBHKCHUE.

Conneynas cucrema.

Connne. ConmHeuHnasi akTUBHOCTb. MIcTounuk sHepruu CoJiHIa U 3BE3.

3BE311bl, X OCHOBHBIE XapaKTEPUCTUKU. [lnarpaMma «CreKTpaibHbIN Kilacc —
CBETUMOCTB». 3BE3/bl IJIABHOM MOCIEAOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3J TIJIAaBHOM IOCIEI0BATEIBHOCTH. BHyTpeHHee CTpoeHHe
3B€37. COBpEMEHHBIE MPEJCTABICHUS O MPOMCXOXKACHUH M 3Botonuu CosHLA U
3BE3/1. DTambl )KU3HU 3BE3I.

Muneunsiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkeHue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHK.



Bcenennas. Pacmiupenue Beenennoil. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus boibioro B3peiBa. PenukToBOE U3nydeHHUE.

Macmtabnas ctpyktypa Beenennoil. MeTaranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.

HaGmonenust 3B€31HOr0 HeOGa HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPWIOKEHUM JJIsI OTpe/IeNIeHUsI TTOJIOKEHNS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE CcO03Be3usg CEBEpHOro MOJyLIapusi U SIPKUE
3BE3IBI.

HaGmionenust B Teneckon JIyHbI, TIUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUJICHUH.

Du3YeCKUH NMPAKTHKYM.

Cnoco0s1 u3mMepeHus (PU3nIecKux BEIMUUH C UCTIOIH30BAHUEM aHAJIOTOBBIX U
IU(POBBIX U3MEPUTEIIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOTIOTHBIE U OTHOCHUTEIIBHBIC MOTPEITHOCTH U3MEPEHUM (PU3HYECKUX BEITUYHUH.
OruieHka rpaHull] MOrPEITHOCTEMN.

[IpoBeneHne  KOCBEHHBIX U3MEPEHHUM, HCCIEAOBAHWM  3aBUCUMOCTEU
bu3MYeCKUX BEIWYMH, MPOBEpPKa MPEIJIOKEHHBIX TUMOoTe3 (BBIOOpP W3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3fenax «YUYEHUYECKHUH  DKCIIEPUMEHT,
nabopaTopHbie paOOThI, MPAKTHUKYM).

O600maronee MOBTOPEHUE.

OO6o00mIeHne U cucTeMaTH3alus CoJIepKaHUs pa3lie]ioB Kypca «MexaHukay,
«MonexynspHas GU3NKa U TEPMOANHAMUKAY, « DNEKTPOAUHAMUKaY, «Konebanus u
BOJIHBDY, «OCHOBBI CIELHAIBHON TEOPHUM OTHOCHUTEIBHOCTH», «KBaHTOBas
buzuKay, « IIEMEHTHl aCTPOHOMHUH U aCTPODU3UKH.

Ponsr ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIEHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJI0BeKa, POJIb U MECTO (PU3UKHU U
aCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MHUpPA, 3HAYCHHE ONMUCATEIIBbHOU,
CUCTEMATU3UPYIOICH,  OOBSICHUTENIPHOH W  MPOTHOCTHYECKOW  (DYHKIIHIA
busznueckoi Teopuu, poib GU3NUECKON TEOpUU B (DOPMUPOBAHHUH TTPEICTABICHUN
0 ¢u3HUeCcKOr KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O PUPOLE.

MexnpeaMeTHbIe CBA3H.

Nzydenue kypca ¢puzuku yriy0a€HHOro ypoBHs B 11 kiacce ocyliecTBiaseTcs
C YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MAaTHKW,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnole nonamus, C6A3AHHbIE C U3YUECHUEM MEMOO008 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akT, rumore3a, (U3MYECKas BEIUYMHA, 3aKOH,



Teopus, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJIECIMPOBAHUE, MOJIENb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, U pOoBas 1adopaTopus.

Mamemamuka: penieHUE CHCTEMbl YpPaBHEHUW. TpPUTrOHOMETpUYECKUE
(YyHKUUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXKJECTBO. BEKTOpHI M MX MPOEKIHH HAa OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHble 3neMeHTapHBIX (QYyHKIUH. [Ipu3Haku 1om00MS TPEYrOJBHUKOB,
ompeiesieHne MIONaau IOCKUX GUryp u oobEmMa Ted.

buonozusa: >nextpuyeckue sBICHUS B JKUBOM MNpuUpoJe, KojeOaTellbHble
JIBUKEHUS B OJKUBOW TMPUPOJE, OHKOJIOTHYECKUE PHUCKM TIPU IPOU3BOJCTBE
ANEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKpYXKalolled  Cpesbl,
yIbTpPa3ByKoOBasi JIMarHOCTUKA B MEJUIMHE, ONTHYECKUE SBICHHUS B KUBOU
OpUpOJIE.

Xumusn: CTpoeHUE aTOMOB M MOJIEKYJ, KpUCTAINTMYECKask CTPYKTYpa TBEPBIX
TEJ, MEXaHU3Mbl 00Pa30BaHUS KPUCTAJUTMUECKON PEIIETKH, CIEKTPAJIbHBIN aHAIN3.

T'eocpaghusa: wmarnuTHbIE TIONIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cercMorpad.

Texnonocusa: TNPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb SIkoOU, reHepaTop MEPEeMEHHOTO TOKa, MHAYKIIMOHHAs TeYb,
JVUHUU 3JEKTponepeaay, 3JIEKTPOABUTaTENb, palap, PaAUONPUEMHUK, TEIEBU30D,
anteHHa, Tteiedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,
IPOEKIIMOHHBIN amnmnapar, BOJIOKOHHAsS ONTHKA, COJHEUHas OaTapesi, CIIyTHHUKOBBIE
NPUEMHUKHY, SII€PHASI SPHEPTETUKA U SKOJIOTMYECKHUE aCIIEKThI €€ pa3BUTHUA.



IIJTAHUPYEMBIE PE3YIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIIMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCIIUTATEIbHOM JIESITEIBHOCTH, B TOM YUCJIE B YACTH:

TPAKAAHCKOT0 BOCIIUTAHMS:

e cOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMN 00YJAIOIIErocs KaKk aKTUBHOTO
¥ OTBETCTBEHHOTO YJ€Ha POCCUHCKOro 00IIECTBa;

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

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra”Hu3anuy;

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

e TOTOBHOCTb K TYMAaHUTAPHOU U BOJOHTEPCKOM AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
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 CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHME JIMYHOTO BKJIaJla B HOCTPOEHUE YCTOMYMBOTO OyAYIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



MHTEPEC K Pa3IMYHbIM chepam NpodhecCHOHATBHON NEeATEIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIM
BbIOOp Oyayiell mpodeccuu U peanu30BbIBaTh COOCTBEHHBIEC KU3HEHHbBIE
TUIaHbL;

TOTOBHOCTh U CLIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHHUIO B 00JACTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

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

paclIMpeHue ONbITa JESITEIBHOCTH 3KOJOTMYECKON HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYyYHOW JEATEIBbHOCTH, TOTOBHOCTH B IPOIECCE
u3ydeHus (U3UKU OCYIIECTBISATh MPOCKTHYI0 U HCCIEAOBATEILCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

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

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

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

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThIBaTh MJIAH PEMICHHS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIOITUXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh H  BBIIOJNHATH PabOTy B YCIOBHSIX pPEajbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

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



BJaJ€Th  HABbIKAMM  y4€OHO-HCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJaJ€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIJIBUTATh THUNOTE3y €€ pelIeHWs, HaXOAuUTh AapryMEHTBl JUis
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 (POpPMYNIHPOBaTH COOCTBEHHBIE 3aJlaud B 0Opa30BaTEILHOM
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMH TMOJTyYeHUS] HHPOpMauK GU3UIECKOTO COACPKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEIIbHO OCYIIECTBISTh IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
ya€TOM Ha3zHadeHUsT WHPOpPMAIMM W TIEJIEBOW ayJIUTOPHH, BBIOWpAs
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



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

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CUTyallud M CMAr4aTh
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMAaTh U UCIIOJIb30BaTh [IPEUMYILIECTBA KOMAaHAHON U MHIUBUYaIbHON
paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEN KaXJ0T0 YJIEHA KOJUIEKTUBA,

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHUBATh KAa4eCTBO CBOETO BKJIAJAA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IUYHBIX
CUTYaLUsIX, IPOSIBISTH TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISATH TO3HABATENLHYIO ACSITEIbHOCTh B 00J1aCTH
(bU3UKH U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (OPMYITHUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMPATH paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX TIPEINOYTCHHI;,
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBAaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO JIPYAUIMH B 00JacTH
(GU3HUKHN, TOCTOSTHHO TOBBIIIATH CBOW OOpPa30BATENbHBIN M KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN WHTEJIEKT:

JaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCUTH KOPPCKTHUBEI B ACATCIIbHOCTD,
OLOCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



BJIAJE€Th HAaBBIKAMU I[IO3HABaTEIbHOW pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

WCIIOJIb30BaTh MPUEMBI peIIeKCUU AJIsl OIIEHKH CUTYalllU, BEIOOpA BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO MPUHHUMATh PELIEHUS II0 HX
CHIDKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JIPYIMX IPU aHaIu3€ pPE3yIbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

MPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OITUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHHUSI MPOTPAMMBI I10
duszuke Uil ypoBHS cpeAHero ooOimiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIECHCTBYETCS HYMOIMOHAIBHBIH WUHTEIUICKT, IIPEIITOTaratoIni
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  MOHUMATh  CBOE

HMOIIMOHATIFHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
HMOIIMOHATEHBIM HU3MEHEHHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IeTH
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOMIS U3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIIOCOOHOCTh TMOHHUMATh  AMOIMOHAIBEHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMANIbHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBaTh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspemniaTb KOH(JIUKTHI.

I[TPEAMETHBIE PE3VJIbTATHI

K koHiy oOyuenus B 11 knacce npeqMeTHbIE pe3yJIbTaThl HA YTIIYOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCSI YMEHUM:



MOHUMATh POJIb PU3UKHU B 3KOHOMUYECKOMN, TEXHOJIOTUUECKON, COLIMATbHOM
U 3THUYECKOUN cdepax esTeNbHOCTH YE€IOBEKa, pOJib U MECTO (PU3UKHU B
COBPEMEHHOM Hay4YHOU KapTUHE MHUPA, POJIb ACTPOHOMUHU B MPAKTUYECKOU
NEATEIIbHOCTU YEJIOBEKA W JAJbHEHIIEM HAYyYHO-TEXHUYECKOM Pa3BUTHH,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
OPOrHOCTUYECKON (PYHKIUN (PU3NYECKOH TEOpHUH — 3JIEKTPOJUHAMUKH,
CHEeIUalIbHOW TEOPUH OTHOCUTENBHOCTH, KBAHTOBOW (U3HUKH, POJb
¢usznueckoir Teopuu B (POPMUPOBAHUM MNPEACTABICHUN O (PU3NYECKOU
KapTUHE MHpa, MeCTO (U3UYECKOM KApTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NIPEACTABIECHUN O IPUPOJIE;
pasnuyarh ycJI0BUS NPUMEHUMOCTH MOJIeNel (PU3MUeCKUX Tell U POLECCOB
(sIBJIEHMIT): OJJHOPOAHOE DIEKTPUUYECKOE U OJHOPOJAHOE MArHUTHOE MOJIA,
rapMOHUYECKUEe KoJieOaHusl, MaTeMaTHUYEeCKUN MASTHUK, WJeaIbHBINA
PYXUHHBIH MasiITHUK, rapMOHUYECKUE BOJIHBI, UJeaabHbIN
Kosie0aTeIbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO SiApa U
KBAaHTOBOM MOJICJIN CBETA;

paznuyarh yclioBUsA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHUMATh BCEOOIIMHA XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aAHAIM3UPOBATh U OOBICHATH DJEKTPOMATHUTHBIE TMPOIECCHl U SIBJICHUA,
UCIIOJIB3YSl OCHOBHBIE IIOJIOKEHHUSI W 3aKOHBl DJJIEKTPOAUHAMHUKUA U
CIIEUUAIBHOW  TEOpPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpPaHEHUS
ANEKTPUYECKOr0 3apAna, cwia Awmmepa, cuina JlopeHma, 3akoH
ANEKTPOMArHUTHOM  wHAYKUuH, npaBuino  Jlenma, cBs3p  OJIC
CAMOMHIYKIIMM B DOJEMEHTE JJIEKTPUYECKOW IENU CO CKOPOCTBHIO
U3MEHEHUS CUJIbI TOKA, MMOCTYJIAThl CIEHUAIBHOW TEOPUH OTHOCUTEIIBHOCTH
OiHIITENHA);

aHaJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCIOIB3YS
MOJIOKCHHUsI ~ KBaHTOBOW  (u3uku  (ypaBHeHHE  DUHIITEHHA IS
dotorddexra, nepBoIil U BTOpO# mocTynaTsl bopa, MPUHIUTT COOTHOIIICHUS
HeomnpenenéHHocted ['eitzeHOepra, 3akOHBI COXpaHEHHUS 3apsAIOBOTO U
MacCOBOI'0 YHCEJ ¥ SHEPTUU B SJAEPHBIX PEAKIUAX, 3aKOH PaINOaKTUBHOIO
pacnana);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBJICHUS, HCMIOIb3YS BEIUYUHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO IOJIA, MOTEHIHA dJIEKTPOCTATUYECKOTO
[OJI, PAa3HOCTh IMOTEHUMAIOB, JJIEKTPOABWXKYINAS CHJIA, WHIYKLUS
MarHUTHOI'O TIOJII, MarHUTHBIA IOTOK, CHja Ammepa, WHIYKTHBHOCTb,
ANEKTPOABIKYILAA CUJla CAMOMHIYKLUWHU, HHEPrus MAarHUTHOIO IOJIS
IIPOBOJHUKA C TOKOM, PEJIAITUBUCTCKUI UMITYJIbC, TOJIHASI SHEPT U, SHEPTUs



MOKOsI CBOOO/THOM YaCTHUIIbI, SHEPTUSL U UMITYJIBC (DOTOHA, MACCOBOE YKCIIO
U 3apsijl siApa, SHEPTusl CBS3U AJIpa;

OOBSACHATH  OCOOEHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
AJIEKTPOMArHuTHas UHAYKIUS, CAMOMHIYKIIMS, PE30HAHC, UHTepEepeHIUs
BOJIH, Jaudpakiuus, AUCHEPCHUs, T[IOJHOE BHYTPEHHEE OTpPaKCHHUE,
dboToanexkTpuueckuii 3 dext (hotodddexr), anbda- u 6eta-pacnasl saep,
raMMa-u3jiaydeHue sjep, Gu3ndecKrue MPUHIUIIBI CIIEKTPAIbHOTO aHAIU3a U
paboThI 1a3epa;

OTPENIENIATh HANpaBJICHUE WHAYKIMA MArHUTHOTO TOJIS MPOBOJHHUKA C
TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTH U300paKeHne, CO3aBaeMOe MJIOCKUM 3€PKaIoM, TOHKOW JIMH30M,
U PaCCUYUTHIBAThH €TI0 XapaKTePUCTUKH,

MPUMEHSATh OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHE TOHSATHS, TCOPUU U
3aKOHBI JIJI1 aHalnM3a MW OOBACHEHUS  (DU3WYECKUX  MPOIECCOB,
MPOUCXOANINX B 3BE3/MaX, B 3BE3AHBIX CHCTEMax, B MEKTraJlaKTUUEeCKOMH
cpele; IBUKEHHUsI HeOECHBIX Tell, IBOJIIOIUH 3BE3]] U BeeneHHO;
IPOBOJIUTh HCCIICIOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIUYUH C
UCIIOJIb30BAHUEM TIPSMBIX HU3MEPEHUH, TMPH OTOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHUPOBATh PE3yNbTaThl MOJYYEHHOW  3aBHCHUMOCTHU
¢u3nueckux BEJIMYMH B BHAE TpadUKOB C Y4E€TOM aOCONIOTHBIX
NOTPEIIHOCTEN  M3MEPEHUW, JenaTh  BBIBOJABI 1O  pe3yJibTaTam
UCCIIEJOBAHNUS;

IPOBOAUTh KOCBEHHbIE HW3MEpPEeHUS (U3MYECKUX BEJIUYMH, MPH ITOM
BbIOMpATh ONTHUMANBHBIN METOJ HM3MEPEHHs, OIECHUBATH aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEMTHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;
IIPOBOJIUTH OIBITHI MO MPOBEPKE MPEIJIOKEHHON TUIIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
MOJIyYEHHBbIE PE3YyJbTaThl W J€JaTh BBIBOJ O CTATyCE MNPEITI0KEHHOMN
TUIIOTE3BI;

OMUCHIBATh METO/IbI OJYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;
coOmro1aTh MpaBmuiia 6€30MacHOro Tpy/a MpU MPOBEICHUH UCCIICTOBAHUI B
paMKax  y4yeOHOro  JKCIIEpUMEHTa,  TpakTUKymMa ©W  y4eOHO-
UCCIIE0BATEIbCKOM M MPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOICTB U JTa0OPATOPHOTO 00OPYIOBaHHS;

pemaTte pacy€THBIE 3aJadyd C SBHO 33JaHHOM M HESIBHO 3aJaHHOM
¢uznueckolr MOJENbIO: HAa OCHOBAaHWM aHajdW3a YCIOBHS BBIOUpATh
dusznueckre MOJENH, OTBEYAIOIIHE TPEOOBAHMSIM 3a7a4d, MPUMEHATH
bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH W MOCTYJAThl (DU3NUYECKUX TEOPHUil
IpU  HUCIOJIb30BAHUM MaTEMaTUYECKUX METOJOB peUIeHUs 3ajad,



MIPOBOJUTH PACUEThl HA OCHOBAHUW MUMEIOIINXCS JTaHHBIX, aHAM3UPOBATH
PE3YNBTATHl U KOPPEKTUPOBATH METOJIBI PEIICHUS ¢ YIETOM MOTYyUYCHHBIX
pEe3yIbTaTOB;

permarh KavyeCTBEHHBIC 3aaaud, TpeOyromue TMPUMEHEHUS 3HAHWH W3
Pa3HBIX pa3aenoB Kypca (PU3MKH, a TAaKXKE MHTETPAIMHA 3HAHUN U3 JIPYTHUX
IpPEeAMETOB E€CTECTBEHHO-HAYYHOr'0 IIMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PAaCCyXJICHHUI C OMOPOI HA W3yUECHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3HYECKHE SIBICHUS;

UCIIOJIB30BaTh TEOPETHYECKHUE 3HAHUS JJIsI OOBICHEHUS OCHOBHBIX
NIPUHIIAIIOB PAaOOTHI U3MEPUTEIBHBIX IPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIIECCOB;

NIPUBOIUTH IPUMEPHI BKJIaJ1a POCCUHCKHX U 3apy0eKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAayKH, B OOBSICHCHHE IMPOIECCOB OKPYKAIOIIEr0 MHpa, B
pPa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAJIM3UPOBATH U OLICHUBATH MOCJICICTBUSL OBITOBOM M TTPOU3BOICTBEHHOMN
NEATeIbHOCTH YeJIOBEKa, CBSA3aHHOW ¢ (PU3MUECKUMU Mpolleccamu, C
MO3UIIMK IKOJIOTUYECKON O€30MaCHOCTH, MPEICTABIICHUN O palliOHATLHOM
IPUPOJIONIONIF30BAHUH, @ TAaK)K€ Pa3yMHOM HKCIOJIb30BAHUM JIOCTHKCHHUH
HAYKd M TEXHOJOTUN i JajdbHEHIIero pa3BUTHS YEJIOBEYECKOTO
00I1IeCTBa;

NPUMEHSTh pa3judHble CIOCOObI paboThl ¢ MHpOpMaNUel (PU3NIECKOTO
colepKaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUH, TIPU STOM HCIOJIb30BaTh COBpPEMEHHBIE HH(OpPMAIMOHHBIC
TEXHOJOTUU JJIA TIOUCKA, TEepepadOTKHM M TMPEAbSIBICHUS Y4eOHOU u
HAYYHO-TIONMYJISIPHON MHGOPMAINK, CTPYKTYPUPOBAHUS U WHTEPIPETAIIUN
uHGOpMAIINK, TONYYCHHOW M3 Pa3JIMYHBIX HCTOYHUKOB, KPUTHUUYECKU
aHANMM3UPOBATH  MOJIy4aeMyr  HWHGOpPMAIMIO HW  OLCHUBATh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA HHPOPMAIIUU;

TIPOSIBIIATH OpraHu3alMOHHBIC " MO03HABATEIILHBIC YMEHHUS
CaMOCTOSATEIHLHOTO MPUOOPETEHNS HOBBIX 3HAHUI B MIPOIIECCE BHITIOTHEHUS
IPOCKTHBIX M Y4eOHO-UCCIIeI0BATEIBCKUX padoT;

paboTaTh B TpPyNIE C KCIOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
TUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHATBHO PACIIPENEIATh AEATEIHHOCTD
B HECTaHJAPTHBIX CHUTYaIMAX, aJCKBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB TPYIITHI B PEIICHUE PACCMAaTPUBAEMOM TTPOOIEMBI;

NPOSIBIIATh MOTHBAIIMIO K Oyaymieil mpodeCcCHOHAIBHON JAESTEIBHOCTH 10
CHEUUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TPOQuIs.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E 1IoJ1e 14
1.2 DNeKTpOMarHUTHAs MHIAYKLINS 13 1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSI U BOJIHbBI
2.1 Mexannyeckue KoyieGaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

3.1 Ocnosbl CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOTHOBOM JTyanu3m 15

4.2 ®duznka aToma 5




43 ®du3MKa aTOMHOTO SIpa U 2JIEMEHTAPHBIX
' YaCTHUIL

Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DNeMeHTBl aCTPOHOMHH U acTPO(UZUKU 12
Hroro no pazgeny 12
Pa3zaen 6. PU3MYECKUMN MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
CucreMmaruzanus 1 00o01eHne
71 MPEMETHOTO COJICPIKAHHSI U OTBITA 15
' JeSTEeTbHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI pecypest
B3anmMoielicTBrE MOCTOSTHHBIX MAarHUTOB
1 U MIPOBOJIHUKOB C TOKOM. MarautHoe 1
noJie. ['unore3za Ammepa
Bekrop maruutHOM mHAyKIMu. [puHmn
2 CYNEPHO3UIIMA MATHUTHBIX TToJIeH. JInnnun 1
MAarHUTHOW MHIYKIIUH
3 MaruauTtHoe 1noJjie NpoBOJHUKA C TOKOM. 1
OnbIT Opcrena
Cuna Amriepa, €€ HapaBJIE€HUE U MOYJb 1
5 Pemtenue 3amay
5 [Ipumenenue 3akoHa Amrepa. 1
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuna JlopeHiia, e€ HanpaBJICHUE U
7 MOMYIb. JIBUKEeHHE 3apsSKEHHON YaCTUIIBI 1
B OJIHOPOJHOM MarHUTHOM IOJI€
8 Pemtenue 3amay
9 Pabota cunbl Jlopenna
10 Pemenue 3amau
1 MarauTHo€ 1oJji€ B BEIIECTBE. 1

q)eppOMaFHeTI/IKI/I, napa- 1 InaMaruCTuKu




OcHOBHBIE CBOWCTBA (heppOMArHETUKOB.

12 [Tpumenenue heppoMarHeTHKOB

13 Pemenne 3amau no reme "MarautHoe
moJie"

14 Pemenne 3amau no reme "MarautHoe
moJie"

15 SIBneHune AMeKTPOMArHUTHON MHIYKITHH.
[ToTok BEKTOpa MarHUTHOM MHIYKIIUU

16 OC unayKIMN

17 3aKOH 3JICKTPOMArHUTHON WHTyKIIHH
®dapanes

18 Buxpesoe anekrpuueckoe mose. Toku
dyko

19 OJIC MHAYKIIMH B IBMOKYIIAXCA
MIPOBOTHUKAX

20 Pemtenue 3amay

21 [IpaBusio Jlenma

29 NupyktuBHoCTh. Karymika
WHJIYKTUBHOCTH B ILIETIH ITOCTOSTHHOTO TOKA

23 SBnenne camounaykiuu. IJ1C
CaMOMH]TyKIIUH

24 DHeprus MarHUTHOTO TOJISl KaTYIIKU C
TOKOM. DJICKTPOMAarHUTHOE I0JIe

25 Pemenue 3amau

26 O0o001IeHNE B CHCTEMAaTH3alKs 3HAHUH 110

TeMe "DnexkTpoauHaMuKa'"




KonTtposnsHas paboTa o teme

27 |
DneKkTpoauHaMuKa"

28 Konebarenpras cucrema. CBOOO HBIE
Kosnebanus. ['apMoHUYeCKUe KoJIeOaHH s

29 KunemaTtnueckoe u JMHaAMHYECKOE
OTIMICaHUE KOJICOATCIIbHBIX JBUKCHHMA
DHepreTudecKoe onrcanne. BeiBo
JTMHAMHYECKOTO OIHCAHUS

30 TrapMOHUYECKHUX KOJICOAaHUH U3 HX
JHEPreTHIECKOTO U KHHEMATHIEeCKOTO
OTIICAHHUS

31 Ammunrynaa u ¢asa konedanui
[lepuon u yactora kosiebanuii. [lepros
MAaJIBIX CBOOOIHBIX KOJIEOAHUI

32 MaTeMaTudeckoro mastHuka. [lepuos
CBOOOJTHBIX KOJIEOAaHUH TTPY)KUHHOTO
MasiTHUKa

33 3aryxaroniue KojeOanus. BeiHyXIeHHbIC
kojebanus. Pezonanc

34 ABTOKOJICOAHUS

35 Pemtenue 3amay
Ypok-koHpepennus "MexaHuueckue

36 KoJieOaHus B My3bIKaJIbHBIX
HHCTpyMeHTax"

37 O06o001eHne u cucTeMaTu3alus 3HaHu| 1o
Teme "MexaHnuyeckue KoyueGaHus"

38 DNeKTPOMAarHUTHBIE KOJICOaHMUS.

KonebarenbHbIi KOHTYD




®opmyna Tomcona. CBsi3b aMIUTATYAbI

39 3apsia KOHJIEHCATOPa C aMIUTUTYAON CHITBI
TOKa B KOJICOATEIILHOM KOHTYpE

40 3aK0H COXpaHCHHSI SHEPTHUU B UACATHHOM
KoJ1e0aTeIbHOM KOHTYpE
3aTyxarolne MEeKTPOMarHuTHbIE

41 KoJiebaHus. BeiHyX1eHHBIC
AJIEKTPOMATrHUTHBIC KOJICOAHUS

42 [Iepemennslit TOK. Pe3ucrop u
KOHJICHCATOP B IIENTA IEPEMEHHOTO TOKa

43 Karyika HHIyKTHBHOCTH B TIETTH
MIEPEMEHHOTO TOKa

44 3akoH Oma JyIs SIEKTPUUYCSCKOM Iern
MEPEMEHHOTO TOKa
MOoIIHOCTh NEPEMEHHOTO TOKA.

45 AMIUTUTYTHOE U JEHCTBYIOIIEE 3HAUCHNE
CHWJIBI TOKA U HAIIPSDKEHUS

46 Pe3onaHc B 2yIeKTpUUECKOM HEeTTH

47 Pemtenue 3amay
WneansHbIif Tpancopmarop.

48 [IpousBoicTBO, HIEpeaya U NOTpeOICHHE
ANEKTPUYECKOH SHEPTUn
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anektpolaneprun. Kynbrypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUHU B
MOBCEAHEBHOM KU3HU

50 Pemenue 3amau

51 Pemenue 3amau




O00011IeHME U CUCTEMATU3ALMS 3HAHUM IO

52 " |
TeMe "DIeKTPOMArHUTHbIE KOJICOaHUs

53 Mexanudeckue BOJIHbI. XapaKTepUCTUKH
MEXaHUYECKUX BOJIH

o4 CBoiiCTBa MEXaHHMYECKUX BOJIH

55 3ByK. XapaKkTEepUCTUKH 3ByKa

56 Wndpas3syk u ynapTpassyk. Lllymosoe
3arpsi3sHEHUE OKPYKAIOIIEH CpeIbl

S7 Pemrenne 3anau

58 DJIEKTpPOMAarHuTHbHIE BOJIHBI. M3myyeHue
ANEKTPOMArHUTHBIX BOJIH

59 DHeprus AMEKTPOMArHUTHBIX BOJIH.
CBoOICTBA AIIEKTPOMAarHUTHBIX BOJIH
[Ikana 37eKTpOMarHUTHBIX BOJIH.

60 [IpuMeHeHne >EeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY
[IpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUS.

61 Pannonokamus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYKaIOIIEeH Cpe/ibl

62 KounTponbnas pabora o teme
"Konebanus u BoJHBI"

63 Caet. 3aKOH NPSAMOJIMHENHOTO
pacnpoCcTpaHeHus CBETa

64 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHENHOTO PACIPOCTPAHEHHSI CBETA

65 Ortpaxenue cseta. [1nockoe 3epkaino.

Coepuueckoe 3epKkao




[Ipenomnenue cBera. AGCOTIOTHBIN U
OTHOCHUTEIBHBIN MMOKa3aTelb

66 npenomieHus. [lonHoe BHyTpeHHEee
oTpakeHue. [IpenenbHbIi yroJ NojgHoro
BHYTPEHHETO OTPaKEHHS

67 Pemienue 3a1a4 Ha MpUMEHEHNE 3aKOHOB
OTpaKEHHsI M IPEJIOMIICHUS CBETa

68 Xon yder B mpusMe. Jlucnepceus cera.
CrnoxHblii cocTaB 6enoro ceera. et

69 JInn3el. DOKYCHOE PaCCTOSIHUE U
OTITUYECKAs CHJIA JINH3BI

70 [TocTpoenue n3o0pakeHui B INH3aX U UX
CUCTEMAax. YBEINYECHHE JINH3bI
Pemenue 3a1ay Ha mocTpoeHue

71 n300pakeHUH, TOTy4aeMbIX C TIOMOIIIBIO
JIUH3

72 I'na3 kak ontuyeckas cucreMa

73 Pemenue 3agau. [Ipenensl npuMeHMMOCTH
r€OMETPUYECKON ONTUKH

74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS

75 Jlucniepcus cBera

76 HNurepdepennus creta

77 KorepeHnTHbie HCTOUHUKHU. Y CIIOBUS
HaOII0ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenune uHTEpHepeHINN

80 Hudpaxius ceera




Hudpaxuonnas pemeérka. Y cioBue

81 HaOJIO/ICHUS TJIABHBIX MAKCHUMYMOB

82 Pemenue 3amau

83 [ToriepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanusa ceera

84 Pemenue 3amau

85 CBeToBbI€ SIBIIEHUS B IPUPO/IE

86 O06o00meHre 1 cHCTEMAaTH3alKs 3HAHUHT 110
teMe "Ontuka"

87 KonTponbhas pabota o Teme «OnTuka
I'paHUIBI MPUMEHIUMOCTH KJTACCHYICCKOM

88 MEXaHHUKH. 3aKOHBI AJICKTPOIHHAMUKH 1
TIPUHIIAIT OTHOCUTEIIEHOCTH

89 [ToctynaTel cnennaibHON TEOPUH
OTHOCHUTEIILHOCTH
[IpocTpaHCTBEHHO-BpEMEHHON MHTEPBAI.
[IpeobOpazoBanus Jlopenna. YcioBue

90 NpUIMHHOCTH. OTHOCHUTEIBLHOCTh
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHH
W COKpaIleHUE JJINHbI

o1 DHeprus U UMIYIbC PEISITUBUCTCKOM
YaCTHUIIBI
CBsi3b Macchl € YJHEPTHEH U UMITYJILCOM

92 PENATUBUCTCKOM YaCTUIIBI. DHEPTHS
IMOKOS

93 PaBHOBecHOE TemIOBOE U3TyYEHUE

94 3akoH cMmenieHus Buna

95 I'unote3a M. IInanka o kBaHTaXx. ®OTOHEI




96

DHeprus U UMITyIbC GOToOHA

®otoadpdext. Onpitol A. I'. Ctonerosa.

o 3akonb! hoTodhdhekTa
VYpaBHeHnue DUHIITEHA 1151

98 dotorddekra. "KpacHas rpanumna"
doTorddekra

99 Jasnenue cera. Onbitel [1. H. JIeOeneBa

100 BoJsiHOBBIE CBOIICTBA YaCcTHIL
Bounnsl e bpoiins. JlnmuHa BOJHBI 1€

101 Bpoiins u pazmeps! 00671aCcTH JOKATH3AUN
JIBHOKYIIEHCS] YaCTHUIIbI

102 KopryckysipHO-BOTHOBOM Tyalin3m

103 Judpakuus >1eKTpOHOB Ha KPUCTALIaxX
Crnenunduka u3MepeHui B MUKPOMUPE.

104 CooTHoI1IeHHs HEOTIpeACTIEHHOCTEH
I'eitzenbepra

105 Pemenne rpaduyeckux 3ama4q

106 Pemenne pacy€THbIX 3a1a4
KontponbHas padoTa mo temam: "OCHOBBI

107 CTQO", "KopmycKysipHO-BOJIHOBOM
nyanuszm"
OnBITHI IO UCCIEAOBAHUIO CTPOCHUS

108 atoma. [ltanerapHas Mozenb atoma
Pezepdopna

109 IToctynarel bopa

110 Buner ciektpoB. CiekTp ypoBHEN

OHCEPTUH aToOMa BOAOPOda




111

CnoHTaHHOC B BBIHYXJICHHOC U3JIYYCHHUC
CBCTa

112

Jlazep

113

Hyxnonnas mozens siipa ['eiizenOepra-
HBanenko. 3aps u MacCOBOE YMCIIO sAJpa.
M3oTonel. PannoakTuBHOCTE

114

3aKoH paJMo0aKTUBHOTO pacraja.
CBolicTBa HOHU3UPYIOLIETO U3ITyYEHUS.
BnusiHue pagnoakTUBHOCTH Ha KUBbIE
opranusmsl. [lozumerpus

115

OHeprus CBs3U HyKJIOHOB B siJIpe.
Anepubie cunbl. JledekT Macchl sapa.
SAnepHble peakuuu. SnepHpie peakTOpHl.
IIpo6aemsl ynpaBisieMoro TepMOsAEpHOrO
CHUHTE3a. DKOJIOTHYECKUE aCTIEKThI
Pa3BUTHSA AJEPHON SHEPTETUKH

116

MeTopl perucTpaly U UCCIeI0BaHMS
AJIEeMEHTaPHBIX YaCTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS.
bapuoHbl, ME30HBI U JICITOHBI.
[Ipencrasnenue o CtangapTHON MOJEIH.
KBapk-riirooHHass MOJIeb aJJpOHOB

117

®duzuka 3a npenenamu CTaHaapTHOU
mojenu. TémHast marepust U TEMHas
sHeprus. EnnHCcTBO (hU3ndecKoit KapTHHBI
MHpa

118

OTansl Pa3BUTHA aCTPOHOMMUHU. 3HadeHue
ACTPOHOMHHU




119

[TpruMeHUMOCTh 3aKOHOB (PU3HUKH IS
00BsICHEHUS IPUPOJIBI KOCMHYECKHIX
00BEKTOB. MeTOIbl aCTPOHOMUYECKUX
HCCIEIOBAaHUN

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIBI,
panmoTesnecKoIbl, BHeaTMoc(epHas
aCTPOHOMHS

121

Bun 3Bé€3anoro He6a. Co3Be3ausi, spKue
3BE3/1bI, TNIAHETHI, UX BUJIMMOC JIBHKCHUEC

122

Coseynas cucrema. Comaite. CoitHeuHast
aKTUBHOCTb. McTounuk sneprun CosHua u
3BE3]

123

3BE3/TbI, UX OCHOBHbBIE XapaKTEPUCTHKHU.
Juarpamma "crnieKkTpanabHbIN Ki1acc —
CBETUMOCTB"

124

3Be3 bl TIIaBHOM OCIEN0BATEILHOCTH

125

Buyrpennee crpoeHue 3BE3/1.
CoBpeMeHHbIE MPEJICTABICHUS O
MPOUCXO0XACHUHU U 3BOJIIOIMK CoJIHIIA U
3BE3. DTallbl )KU3HU 3BE3]

126

Muneunsiii [lyre — Hama ["anaktuka.
Tunel ranakTuk. YEpHBIE ABIPHI B SIpaAX
rajaKkTUK

127

Bcenennas. Pacmiupenne BeeneHHoM.
3akoH Xa06ma. Teopust bonbiioro B3pbiBa.
PenukroBoe u3nyyeHue

128

MacmraGHast cTpykTypa Beenennoit.
MeraraiakTuka




129

Hepeménnbie mpoOieMbl acCTpOHOMUU

130

Du3N4EeCKUH IIPAKTUKYM 110 TEME
"WccnenoBaHnue MarHiTHOTO TTOJIS
MOCTOSIHHBIX MAarHUTOB" MJIK
"UccnenoBaHue CBOMCTB
tbeppomaraernkoB" wiu "UccnenoBanue
JCHCTBUS TIOCTOSIHHOTO MarHuTa Ha paMKy
¢ TokoM"

131

®uU3NYEeCKU IPAKTUKYM I10 TEME
"U3mepenue cuisl Amriepa" uim
"N3ydyeHne 3aBUCUMOCTHU CHIIBI AMIiepa OT
cuibl Toka" i "OnpeneneHue
MarHUTHOM MHIYKIIMU Ha OCHOBE
u3MepeHus cuibsl Ammepa"

132

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUA
AJIEKTPOMArHUTHON MHIYKIHUH'" WIIH
"OnpenesieHue UHIYKIIMA BUXPEBOTO
MarHuTHOTO MmoJs"

133

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue siBJICHUS CAMOUHIYKIIMK"
win "COopka MOAENHU 3EKTPOMArHUTHOTO
reueparopa"

134

Ou3nyecKuil MPakTUKyM 10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJeOaHUi HUTSHOTO U MIPY>KUHHOTO
MasTHUKOB"




135

®u3N4EeCKUN IIPAKTUKYM 110 TEME
"[Ipeobpa3oBanne SHEPTUH B IPY>KUHHOM
MasTHHKE"

136

PuU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue nmepeMeHHOTO TOKa Yepe3
I10CJIEIOBATEIIBHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKY U pe3UcTop" MiIn
"NccnenoBanue paboThl HICTOUHUKOB
CBETa B IIENH NIEPEMEHHOT0 TOKa"

137

®u3N4EeCKU TPAKTUKYM I10 TEME
"N3yueHne nmapaMeTpoB 3BYKOBOW BOJIHBI"

138

®u3NYeCKUil IPAKTUKYM IO TEME
"N3mepenue nmokazaressi IpeoMICHHS
crexna" i "Ilonydenne n300pakeHus B
CHUCTEME U3 IIOCKOTO 3epKaja U JUH3bI"

139

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUA OT BelleCTBa (Ha mpUMepe
XKuakux JuH3)" wim "M3Mepenue
(hOKYCHOTO PacCcTOSTHUS paCcCEUBAOLINX
JUH3"

140

du3nuecKuil MPaKTHKYM 110 TEMe
"Habmronenne nudpakunm,
HHTep(EPEHIUHU U MOJISIPU3alnuy cBeTa"

141

dusnueckuil NpakTUKYM 10 TeEMe
"OnpeneneHue NMITyJIbCa U SJHEPTUH
PENATUBUCTCKUX YacTull (110
¢doTorpagusM TPEKOB 3apsKEHHBIX
YacTHI[ B MArHUTHOM Ti0J1e)"




142

®u3N4EeCKUN IIPAKTUKYM 110 TEME
"N3mepenue nocrossHHoM [1nanka Ha
OCHOBeE uccieoBanus porodpdexra" nnu
"NccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOAMO/] OT HaNpsHKEHUs"

143

PuU3NYECKUH IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3pekeHHOTO
aTOMAapHOTO BOJIOPOJIa M U3MEpPEHUE
nocrosinHOM Punbepra"

144

®u3N4eCcKUil IPAKTUKYM IO TEME
"HUccnenoBanue paauoakTUBHOTO (OHA C
HCMOJIb30BAHUEM JTO3UMETpA" WIIH
"N3yueHune moryiomeHus: OeTa-4acTuil
agoMuHuEM"

145

DU3NYECKUH TPAKTUKYM 10 TEME
"HabOmaroneuus 38€31H0T0 HEOaA
HEBOOPYKEHHBIM TJ1a30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUHN TSl OTIPEICIICHHS
M0JIO)KEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIEC CO3BE3/TUs
CeBepHOro nojymapus u sipKue 3BE31b1"
win "Habmonenus B Teneckon JIyHbI,
IJIaHeT, TYMaHHOCTEH U 3BE3AHBIX
CKOIUICHUH"

146

O000111eHHE U CUCTEMATU3ALNS 3HAHUN.
Poub ¢pu3nku 1 acTpOHOMUM B
SKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,




COLIMAIBHOM M 3TUYECKOH chepax
JESATEINbHOCTH YelIOBEKa

147

O0600uIeHre U CUCTeMAaTU3AIHs 3HAHUH.
Ponb 1 MecTo (pM3MKK U ACTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MHUpa

148

O0600uIeHre U CUCTeMAaTU3aIHs 3HAHUH.
Ponb pusnueckoit Teopun B
(hopMHUpOBaHUHU TPEICTABICHHM O
(bu3nueckoi KapTUHE MUPa, MECTO
(u3nuecKoi KapTUHBI MHpa B OOIIEM PSAY
COBPEMEHHBIX €CTECTBEHHO-HAY4YHbIX
MPEJICTaBICHUN O TPUPOJIE

149

O00011IeHNE U CHCTEMATH3AIMS 3HAHUH 110
teme "Kunemaruka"

150

O0001IeHne U cucTEMaTU3aLMs 3HAHUI 110
teme "Kunematuka"

151

O06001IeHne 1 cucTeEMaTU3aIMs 3HAHUI 110
teme "Jlunamuka"

152

O06001IeHre U cucTeEMaTU3aLMs 3HAHUI 1O
teme "CraTuka TBep10ro Tena"

153

O06o001eHne u cucTeMaTu3alus 3HaHu| 10
TeMe "3aKOHBI COXpAHEHHUS B MEXaHUKeE"

154

O06o0011eHre U cucTeMaTu3alus 3HaHU| 1o
Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETUYeCKOU Teopun”

155

O00011IeHNE U cCUCTEMATH3AIMS 3HAHUH 110
teMe "Tepmonnnamuka. TemnnoBbie
MaIuHe"




156

O06o001eHre U cucTeMaTu3aus 3HaHU| 110
Teme "ArperaTHble COCTOSIHUS BEILIECTBA.
®da30BbI€ MEpexobl"

157

O000111eHNE ¥ cUCTEMATH3AIMs 3HAHUH 110
TeMe "DnekrTpuyeckoe mnoJie"

158

O0600menne u cucTemMaTu3aus 3HaHUK 110
teme "[loCcTosIHHBIN 27eKTpUuYecKuit ToK"

159

O060061eHre u cucTeMaTu3alus 3HaHu| 1o
teme "Toku B pa3InyHbIX cpenax”

160

O0001IEHNE ¥ CUCTEMATHA3AIINS 3HAHUHA 110
Tteme "MarautHoe nose"

161

PeseprubIit ypok. O6001eHNE 1
CHUCTEMaTH3aIus 3HAHUH 110 TeEME
"OnekTpoMarHuTHas MHAYKIUS"

162

Peseprubrit ypok. O6001eHNE 1
CUCTEMATHU3ALM 3HAHUI [0 TEME
"MexaHandeckue Kojaeoanus"”

163

PesepBubIit ypok. O6001IeHNE 1
CUCTEeMaTH3alMsl 3HaHH 110 TeMe
"DJIeKTpOMarHUTHBIE KOJIeOaHus'

164

PesepBHrlit ypok. O600111eHNE U
CHCTEMAaTHU3alMs 3HAaHHUH 110 TeEMeE
"MexaHWYeCKHUE U DJICKTPOMArHUTHHIC
BOJIHBI"

165

PesepBHriit ypok. O600IeHE U
cUcTeMaTH3aIlHs 3HAHUH 10 TeMe
"OnTuka"




166

PesepBHriit ypok. O600IIeHNE 1

cUucreMaTruni3alusa 3HaHPII>i I1I0 TECMC
"OcHoBrl CTO"

167

PesepBHeIit ypok. O600IICHNE 1
CHCTEeMaTH3alHs 3HAaHUH 110 TEME
"KopnyckynsipHO-BOJHOBON Ayayin3m"

168

PesepBubiit ypok. O6001eHNE 1
cucTeMaru3ais 3Hanui 1mo reme "duszrka
aroma"

169

PeseprubIit ypok. O6001eHNE 1
cucTeMaTu3anys 3Haguil mo teMe "duznka
ATOMHOTO SI7Jpa U 3JIEMEHTAPHBIX YacTHIl"

170

Peseprubrit ypok. O6001eHNE 1
cHCTEeMaTH3alHs 3HAHUH 110 TEME
"DnemMeHTHl acTpoPu3uKu"

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

170

16
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