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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero o6mero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOU oOpaszoBaTenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm denepanbHON paboueit mporpammbl BocnuTanus U Konnenuuu
npenojiaBanus yueObHoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®denepanuy,  pealu3yOMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATENbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEM OOydaromuxcs.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBICHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
y4yebHoro npeamera «Pu3nka» Ha yriayOoJIEHHOM YPOBHE.

N3yuyenne kypca (U3MKH YriayOJEHHOTO YpPOBHS MO3BOJIIET pEaln30BaTh
3aJjaui MPO(PEeCCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHM NS
NPOSIBJICHHUS] CBOUX MHTEIUIEKTyaJIbHBIX M TBOPUYECKMX CIHOCOOHOCTEN KaKIbIM
oOy4Jaronmcsi, KOTOpble HEOOXOAMMBI JUIA MPOAOLKEHHS OoOpa3oBaHUS B
OpraHM3alMsIX MPOPECCHOHANIBHOIO O00pa30BaHMUsl MO Pa3lIUYHBIM  (PU3HUKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B nmporpamme mno (¢u3uke omnpeaenstorcs IJIaHUPYEMble pe3yJbTaThl
OCBOECHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIEro 00pa30BaHUs: JTUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HaydHo-
METO/IOJIOTUYECKON OCHOBOW il pa3pabOTKu TpeOOBaHUI K JTUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIuXCs, OCBOUBIIHMX
nporpaMMmy 1o (U3MKE Ha YPOBHE cpeaHero oOuiero oO0pa3oBaHHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMbIE pe3yJIbTaThl OCBOCHMSI Kypca (QU3UKK Ha YriayOnéHHOM
YPOBHE, B TOM YHKCJI€ MPEAMETHBIE PE3YJIbTaThI 110 roj1aM 00yUEHHUS;

cojJiepKaHue yueOHOoTro npeaMera « Ou3ukay 1o rojgaM 00ydeHusl.

[Iporpamma 1o Qu3uke HMeEEeT NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIb30BaHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY yUHUTEIIEH U
IPENOCTABISAET BO3MOXHOCTH [UISl pEaju3alMd  Pa3IMYHbIX METOIUYECKHX
MOJXO/J0B K TMpernojiaBaHvio (U3MKU Ha YriayOJIEHHOM YPOBHE MpHU YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHus Kypca.

dusuka Kak Hayka O HamOojee OOLMX 3aKOHAX MPHUPOJIbI, BHICTyMNas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoiieM mupe. LLkonpHbIN Kype GU3HKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWN, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM aKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpEeNeIuio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepUajoB C 3aJaHHBIMHU CBoWcTBamMu. M3yueHue
GbU3MKM BHOCUT OCHOBHOM BKJaJL B (OPMHPOBAHHWE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyuyaromierocsi, B GOpMHUPOBAHUE YMEHUU MPUMEHSATHh HAayYHBIN
METO/1 IO3HAHMSI TIPU BHITIOJIHEHUH UMH YYEOHBIX MCCIIEIOBAaHUM.

B ocHOBY Kypca (hu3uku Ha ypOBHE CpPEeIHETO OOIIEr0 00pa30BaHus MOJIOKEH
pSA UIeH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCSA JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJTACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (pU3MKu
o0ObeaMHEH BOKPYr (Qu3nueckux Teopuid. Benymwmm B Kypce sBIsSeTcs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSX MAaT€pHM, BELIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanusanus OpeAnonaracT MCIOJb30BAHUE
TYMaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIeCTBa, a TaKXkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriyoi€HHOTO ypOBHS
MPEANoJaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTCs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU W TEXHOJIOTMH, a Takke OOCYXIEHUs
npo6JieM pallOHAIBHOTO MPUPOOIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coaepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHIMIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. s Gusnku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJb30BAHUKM CAMOCTOSITEIBHOTO KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEero ¢akropa ydeOHoro mporecca. s yrmyOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MPH HU3YYEHUH HOBOTO
Martepuasa, JabopaTopHbie pabOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crnocoba peanu3auuMd (GU3MYECKOro TMpakTUKyma. B mepBom ciydae
IPAaKTUKYyM MpoBoauTcs aubo B konue 10 u 11 kmacco, mubo mocie nepBoro u



BTOPOTO TMOJYTOAMM B KaXIOM U3 3TUX KiaccoB. Bropoil cmoco6 — 3T0
UHTETpamus paboT MpakTUKymMa B CHUCTeMY JaboOpaTOpHbIX paboOT, KOTOpbIE
MPOBOAATCSA B Mpoliecce u3yueHust paszaena (temsl). Ilpu stom monm paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAaHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000MIEHHOTO BUa O€3 MOIIAroBO MHCTPYKIIUU.

B nporpamme 1o ¢usnMke cHCTeMa YYCHHMUECKOTO SKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPECTaBiICHAa €IWHBIM MepedHeM. Bribop
TEMaTUKHU JJIS 3TUX BHUJIOB YUYCHHUYECKUX MPAKTUYECKUX PabOT OCYIECTBISETCA
y4YaCTHUKaMHU 00pa30BaTEIbLHOTO MPOIEcca UCXOsl U3 OCOOEHHOCTEHN MOYypOYHOIO
IUTAaHUPOBAHMUSI W OCHalleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBIIAJICHUE OOYYalOIMIMMHCS YMEHUSMU TIPOBOAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHS], WUCCIeIOBAHUS 3aBUCUMOCTEH (DM3MUECKUX BEIUYUH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHME YAENAETCS PELUICHUI0 PACYETHBIX M KAue€CTBEHHBIX
3agad. [lpu 3TOM n7s pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33Ja4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOU MOJENBIO, TO3BOJISIONINE MPUMEHSITh
W3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOI0 pasliena Kypca, Tak U
UHTETPUPYS IPUMEHEHUE 3HAHUN U3 pa3HbIX pa3zfesioB. /[l KauecTBEHHBIX 3a1a4
IPUOPUTETOM SIBIISIIOTCA 3aJaHMsl Ha OOBSCHEHUE/NpPEICKa3aHUE MPOTEKaHUS
(bu3nYecKuX SBJIECHUN U MPOIIECCOB B OKPYKArOUIEH kKU3HU, TpeOyromue BbiOopa
buznyecKoil MOAENH A CUTYallu PAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIIEUCHHUIO YYeOHOTO IpoIiecca Kypc (UMK YIrIyOJa€HHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00I1Iero o0pa3oBaHus JOJKEH U3ydaThCs B YCIOBHIX
npeaMeTHoro kaOuHera. B kaOuHere (GU3MKKA AOHKHO OBITH HEOOXOAMMOE
nabopatopHoe 00OpyAOBaHWE Il BBIMOJHEHHUS YKa3aHHBIX B MporpamMme Mo
bu3NKe YYEHUYECKHUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAallMOHHOE 000pYI0BaHHE.

JleMoHCTpanoHHOe 00OopyaoBaHue (opmMupyercs B COOTBETCTBUU C
OPUHIIAIIOM MHUHUMAIbHOM JOCTAaTOYHOCTH M O0ECHeurMBaeT IMOCTAaHOBKY
NEPEYUCIICHHBIX B TporpamMme MO0 (U3MKEe KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI  U3yYaeMbIX SIBJICHUH M  TMPOIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHU.

JlaGopatopHoe oOOpyIOBaHWE [Ji1 YYCHUYECKUX MPAKTHUYECKUX paldoT
dbopMupyeTcss B BHIEC TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYMBaETCs B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydamommuxcs. TemaTHueckue KOMIUIEKTHI
7a00paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BUJIE [U(POBBIX J1a0OpPaTOPUIA.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUS] PUUKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:



dopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOYy4alouMxcsi K HaydYHOMY
U3YUYEHUIO TPHUPOJABI, pa3BUTUE HX HHTEIUIEKTyalIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUI O HAyYHOM METOJE MO3HaHWs U (HOpMHUpPOBaHME
UCCJIEIOBATENIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa U3yUeHHs OCHOB
CTpOCHHMSI MaTepUH U QyHAAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

(opMupoBaHHE YMEHUIN OOBSICHATH SIBJICHUS C UCIOJb30BaHUEM (DU3MUECKHUX
3HAHUU U HAYYHBIX JJOKA3aTeNbCTB;

(GopMUpOBaHHE NPEACTABICHUNH O POJAM (U3MKU s Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEICTaBIICHUN 0  BO3MOXHBIX  cepax  Oyayuieit
npo(heCCUOHANBHON  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy o0y4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHHne 3TUX Ielied 00ecrneunBaeTCsl peleHUEM CIEAYIOINX 3a1ad B
npoIiiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIero 00pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpUsX,  BKIOYas  MEXaHUKy,  MOJEKYJSIpHYIO  (U3HUKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

(bopMHpOBaHUE YMEHHI MTPUMEHATh TEOPETUUECKUE 3HAHUA I OOBICHEHUS
(bu3nUecKuX SBICHUI B MPUPOJAE W JUIsl NPUHITHS NPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIEHUs Ppa3IUMYHbIX 3aJad C SBHO 3aJaHHOMN
duznyeckoil Moneblo, 3a/1ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUE
(bu3nuecKkol MoOJenH, aJeKBaTHOM YCJIOBMSIM 3aJadyd, B TOM YHCIE 3aaady
WUHKEHEPHOIO XapaKTepa,

NOHMMaHHWE (U3NYECKUX OCHOB W TPUHLUIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENy;

OBJIAJICHUE METOJaMU CaMOCTOSITENILHOTO IUIAHUPOBAHUA M MPOBEICHUS
(GU3MYECKUX OSKCIEPUMEHTOB, aHalM3a W HHTEpHpeTaluu  UHGOpMaIuH,
OTpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU IPOEKTHO-HCCIEN0BATENBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;

pa3BuTHE UHTEpeca K chepaM mpodecCuoHaATbHON e TEILHOCTH, CBA3aHHOMN
¢ (pUBHKOM.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO yriyOonéHHBIA YpOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®Dusuka» Ha YpOBHE CpPEAHET0 OOLIEro
oOpa3oBaHMsI BBIOMpaeTcss OOYUYaIOIIUMUCS, IUIAHUPYIOUIUMH TMPOJIOJDKEHHUE
o0pa30oBaHus M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



Ha uzyuenue ¢usuku (yriayOnE€HHBIN ypOBEHb) Ha YPOBHE CPEIHETO OOILEro
oOpazoBanus orBogutcs 340 gacoB: B 10 kimacce — 170 gacoB (5 4acoB B HENEII0),
B 11 kimacce — 170 4acoB (5 4acoB B HEJICIIO).

[Ipenymaracmeiii B mporpamMme 10 (PU3UKE IEepedcHb JIAOOPATOPHBIX M
MPAKTUYCCKUX pPalbOT SBISICTCS PEKOMEHJIOBAHHBIM, YYHUTCIb JCIacT BBIOOP
MpPOBEeNCHMsI J1a0OPATOPHBIX pPabOT M OMBITOB C YyYE€TOM HWHIWBHIYATHHBIX
0COOEHHOCTEH 00YUaIOIINUXCSI.



COAEPKAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®dusuka — pyHIaMeHTalIbHas HayKa o npupojie. HayuHslii MeTo/1 MO3HAHUS U
METO/Ibl UCCIEIOBAaHUS (PUZNUECKUX SBJICHUM.

OKCHEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  W3MepeHus: (U3MUECKUX BEIMYMH (QHAJTOTrOBbIE U LU(POBBIC
U3MEPUTEINIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHM  (U3NYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HWJealbHAasl KUIAKOCTb, HACAIBHBIN Ta3, TOYCUHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €r0 MPUMEHUMOCTH. Pu3nyeckas
TEOPHSL.

Ponb u MecTto Qu3NKM B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUUYECKOUN NEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

W3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEHNH IOCTOSIHHOTO TOKa IIPH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(GU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4yl MEXAHHUKHU.

Paguyc-BekTop MarepuagbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienre, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) M
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX TMPOEKIHUH HAa OCH CHUCTEMBbl KOOPJMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PABHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIBbHON TOUYKM OT BPEMEHHU U HX
rpaduku.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TOJ YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOPIMHAT, CKOPOCTH H
YCKOpPEHUsI MaTepuaIbHON TOYKU OT BPEMEHH U UX TpauKu.



KpuBosmHenHoe  nBwKeHue. J[BMKEHHWE  MaTepuagbHOM  TOYKH 11O
OKPY>KHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[{eHTpOocTpeMuTENBHOE (HOPMAIBHOE), KacaTENbHOE (TAHI€HUUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUaibHON TOUKH.

TexHuueckue yCTpPOMCTBA W TEXHOJIOTMUECKHE IMPOIECChl: CHUIAOMETP,
JNBWKEHUE CHapsJOB, LEMHbIE, IIeCTepEHYAThe W PEMEHHBIE IEpeaayd,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauyuu.

Mopnenb cucteMbl OTCUETa, UIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTepUCTUK
JIBUKEHUS.

Crioco0ObI uCCIeIOBaHUS IBUKEHUIA.

NnmrocTpanus npeaenbHOro nepexoia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnronenue ABMKEHUS Tena, OPOLIEHHOIO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE TyTEH, TPACKTOPHUHA, CKOPOCTEH ABUKEHHUS OJHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHUsl MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue YCKOPEHHUS CBOOOHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue HU(PPOBOI TabOpaTOpUN).

WN3ydenne nABWXKEHUS Tejla, OpPOIIEHHOrO0 Tropu30oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLHMOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TEJIa.

W3yuyeHne NBHKEHHS Tella MO OKPYXHOCTH C IOCTOSIHHOW IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEepuoja OOpalleHus: KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MuepuumanbHbie cuctemsl oTcyéra. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HemHepuuanbHble CHUCTEMBI OTCUETa (ONpENENICHUE,
PUMEDHI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIECHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOW MAaCCHI.

Cuna tspxkecTd. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO MaJieHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBHXKEeHUE
HEOECHBIX TeN U uX cIyTHUKOB. 3akoHbl Kertepa. [lepBas kocmudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOpPEHHUEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONPOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBAa M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

KaueHne nByX LHMIMHAPOB WM IIAPOB Pa3HOM MacChl C OAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEHME  PaBHOAECHUCTBYIOUIEM  NPWIOKEHHBIX K Tely CUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHiI, BO3HUKAIOLIUX B PE3YJIbTAaTE B3aUMOICUCTBUS TEIl.

N3mepenue macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U NMAICHUU.

L{eHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnovie padomul, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJT TP JBM)KEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3BI O HE3aBUCHMOCTH BPEMEHHM JBUKEHHS OpycKa I0
HAKJIOHHOH INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanrie 3aBUCUMOCTH CUJI YIPYTOCTH, BOZHUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMAaIIHH.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHus Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

WccnenoBanre NBHKEeHHSI OpycKa MO HAKIOHHOW TIJIOCKOCTH C TIEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHnne NBMKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpoe Tenmo. llocTymarenbHOoe W BpallaTeNbHOE IBUKCHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Temy. LIeHTp TskecTu Tena.

Y ciioBus paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTWYECKHE IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTbie KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomaul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJda, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHue KpOHIUTENHOB U PACUYET CUJIT YIIPYTOCTH.

N3ydenne ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIErO MIOMAAb ONOPBHI.

Tema 4. 3akonbl coxpanenusn 6 mexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

Nmnynbe CHIibl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umIiynabca mMarepuanbHOM TOUkM. [IpeacraBiieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cuipl Ha ManoM M Ha KOHEYHOM mnepeMeunieHuu. ['paduueckoe
npeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW YHEPTUM MATEPUATILHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMWAJbHBIE Cuibl. [loTeHnmaneHas >Heprus.
[ToreHuunanbHast SHEpTUs ynpyro aepopmupoBaHHON NpykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
T€Jla B IPABUTALIMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHMYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHyJM U1 HMACAIbHOM JKUIKOCTU Kak CJEACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOU JHEPIHH.

TexHuyeckre yCcTpoMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA IHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mepeHre MOITHOCTH CHJIBI.

W3MeHeHune 3Heprum Tejia Mpu COBEPIICHUN PadOTHI.

B3auMHbIe mNpeBpalicHUs] KUHETUYECKOM M NOTEHUHMAIBHOM SHEpPruil Npu
JEWCTBUU HA TEJIO CUIIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

M3mepeHne nMiryJibca Tejia 1o TOpMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENTH 3JEKTPOMOOUIIS U MOIIHOCTH
CUJIBI TSTH.

CpaBHEHME U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJECUCTBUM.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Omnpenenenue padOThl CHIIBI TPEHHS TPH JABMXKEHHM Tella MO0 HAKIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KMHeTnYeckor Tteopuun (MKT), ux
ompiTHOe oOocHOBanue. Jluddysus. bpoyHOBckoe nBKeHHE. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YAaCTUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KUAKOCTEH M TBEPIBIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ATHX



Mozaeneii. Macca u pazMmepbl Mosekya (atomoB). KonumyecTBo BeliecTBa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. I[llkama
temneparyp Llenbcus.

Mopenbs uIealbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YaCTHUIBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

["azoBpie 3akoHBl. YpaBHeHue MenneneeBa—Knanelipona. AOcomtoTHas
Temriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponeccrl B
UJcabHOM Tra3e C I[IOCTOSIHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MeEXIy [JaBJIE€HHEM U  CPEIHEW  KUHETUYECKOM  SHepruei
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEN MOCTYNaTeIbHOTO TEIJIOBOTO JIBHXKEHHSI €€ YaCTHL.

TexHHYeCKre YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHue HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Bueoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOIO JIBUKEHUS.

Juddysus sxuakocTen.

Mogens onsita lltepHa.

[IputsxeHre MOJEKYII.

Mopnenu KpucTamuInuecKuX peméToK.

HabGnrogenue u rcciieqoBaHue U30IMPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre Tpolecca YCTAHOBJIEHUS TEIUIOBOTO pPaBHOBECHUS IIPHU
TEMJI000MEHE MEXITy TOpSUYEil U XOJIOAHOU BOJOM.

N3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO HCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenue n30XOpHOro mpoiiecca.

N3yuenune nzobapHOTo mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUM i
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHelHNe 1 BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawyano TtepmoauHamMuku. (CaMONpOW3BOJIBHAS — peaKcalys
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMII:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOW MOJENH: HU3KAsl KOHUEHTpAlWs YacTHULl, BBICOKHE
TeMmrepaTrypbl. BeipaxkeHue Jyisi BHyTpEHHEW SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMuKe. Boruucienne paboTel 1o rpaduky
mpoiiecca Ha pV-auarpamme.

Tennomepenaya  kak  Crmoco0 — W3MEHEHWS  BHYTPEHHEW  DHEPTUHU
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYECHHUE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BEHIECTBA. YpaBHeHHMe Maliepa. YaenbHas TEIUIOTa CrOpPaHUs
TormBa. Pacuér koiuMuecTBa TEIUIOTHI Npu  Temionepenade. I[lonstue 006
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsst »sHeprus. KonnuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUSI  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHKH IS PABHOBECHBIX IIPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI IMPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TepeaTh TEIIOTY OT 0oJiee XOJIOJHOTO Teia K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumer nectBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJ. [ukin Kapno.

DKOJIOTUYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH Cpe/Ibl.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKUE MPOILIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3EIbHBIA W KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTHUIIU3AIUs OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUU.

Hemoncmpauuu.

H3meHenune Temneparypsl pu aanadaTuyeckoM pacIIupeHuu.

Bo3nymHoe orauso.

CpaBHeHME yAETbHBIX TEILUIOEMKOCTEH BEILIECTB.



Crioco0ObI M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETU TEMIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3mepenne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS KUIKOCTEH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHumeHcamus. lcmapeHue W KulleHWe. Y IelbHas
TEIJI0Ta MapooOpPa30BaHUS.

HacblllileHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W JABJICHUS HACBIIMICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAKHOCTD.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTamM3anusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyO6numariusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacumpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacimupenie. AHrapMOHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa3oBbIX MEPEX0ax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOEe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSIKEHUSI.
Kanumsipasie siBinenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacipeHue.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue nmpy noHM>KEHHOM JTABJICHUM.

N3MmepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHSL.

OMNBITH C MBUTbHBIMH TJIEHKAMH.

CmaunBaHue.



KanwinsipHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3MmepeHne yaenbHOM TEMI0THI IIJIABJICHHUS JIbJA.

N3ydeHne CBOMCTB HACBIIICHHBIX MTAPOB.

H3mepenne abCOMIOTHOW BIIQXXHOCTH BO3JAyXa M OIIEHKa MaccChl MapoB B
ITOMEIIECHUH.

N3mepenne koduirenta HoBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOHra.

HccnenoBanre 3aBUCUMOCTH  Jedopmanuu  pe3uHOBOro odpasma  oT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JDiaekrpoauHamMuKa.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsil. 3aKOH COXPAHEHUSA DIICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3apsIbl.

HampsokéHHocTh  anekTpuueckoro  nosis.  [IpoOuwiid  3apsa.  Jluauwm
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OIHOPOIHOE DIEKTPUYECKOE MOJIE.

[loTeHIHAIBHOCTD DJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspkeHue. [loteHnumaneHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIIOB ISl DJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaK u
HEOHOPOJIHOTO).

[IpuHIMIT CynEepHO3UIIUY AIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsHKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHBl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

IIpOBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PABHOBECUS 3aPsI0B.

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIeHCAaTOPOB. [locmenoBarensHoe coeuHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHMEe 3apsHKEHHON YaCTUIBI B OJTHOPOJHOM SIIEKTPUUECKOM IIOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepaTtop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DNEeKTpUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IIJIACTUH.

Monens anexTpoctaTuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DJIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apSHKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydenne npoTekaHns TOKa B LEIH, COAEpKAIIE KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsaa KOHAESHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cwuita Toka. [TocTosiHHBIN TOK.

VYcnoBusl CyleCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKa. McrouHukm
toka. Hanpsikenue U u D]1C é.

3akoH OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBHUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAAA ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUMHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon /[xxoymns—JIeHna.

MONIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIseMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KonpeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTHUU.

Hemoncmpauuu.

N3MepeHne CUilbl TOKa U HaIPSKEHMUS.

HccnenoBanrie 3aBUCHUMOCTH CUJIBI TOKA OT HAMPSHKEHUS JJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI,
TJIOIIA/IUA TIOTIEPEYHOTO CEUCHUS M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nuamepenue I/]C. KopoTkoe 3aMbIkaHUE TaJIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeMHEeHNs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenune yaenbHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

Uccnenoranne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MPU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanre pa3HOCTU MOTEHIHMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIbI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HOM MOIIHOCTU MCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DneKTpuYeCcKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOoBOIHUKMY. CoOcTBeHHass U npUMeCHas IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B 3JIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akoHsl Dapajnes s AIEKTPOIHN3a.

OnekTpudeckuii ToKk B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyecknue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJIYINPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UucTOp, (HOTOAUON, CBETOAMOJ, TallbBaHWKa, padUHUPOBAHUE MEJH,
BBIIUIABKA AJIFOMHUHMS, SJIEKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTD COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoii paspsa U NpOBOJAUMOCTb BO3IyXaA.

CpaBHeHHE MPOBOJAUMOCTH METAJUIOB U MOJIYITPOBOJHUKOB.

OOHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmronenue amexTposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanue  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaAKTHUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIEC OIPEUTHOCTH U3MEPEHUN (DU3HUECKUX BEJIIUYHH.
O1nieHKa rpa”ull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(bu3MYecKuX BETUYMH, NPOBEPKA MNPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTHYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThHI, TPAKTUKYM ).

MesxknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 knacce
OCYULIECTBJISIETCS C YUETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUS, C6A3AHHbBIE C U3YYUEHUEM MEMOO008 HAYUHO20
nO3HaHuA: SBJICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MUeckKas BeIUYMHA, 3aKOH,



Teopus, HaOJIOAEHUE, HKCIEPUMEHT, MOJAEIUPOBaHMUE, MOJEIb, H3MEpPEHUeE,
MOTPENIHOCTA U3MEPEHHH, U3MEPUTENIbHbIE PUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CHUCTeMbl ypaBHeHMH. JluHeiHas ¢QyHKIuS,
napaboiia, runepOosna, ux rpaguku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIHUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozua: mexannueckoe IBIKEHUE B KHUBOW mpupoae, 1uddys3us, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpemsl,
yTUIN3alusg OHOOPraHMYECKOro TOIUIMBA U BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYI,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJIKHE KPUCTAIIIbI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTUYECKAS TUCCOLMAIUS, TaIbBAHUKA, SJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpagpus: BnaxxHOCTb BO3/yXa, BETPhl, 6apOMETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLHUHU
(KpOHIITEWH, pemeéTyaTble KOHCTPYKIIMHU), UCIOJIh30BAaHMUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
MOJlyYE€HUS COBPEMEHHBIX MaTepuaioB, B TOM YHCIE HAHOMATEpHAJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHbIE JIAMITbI, TOJTyTPOBOIHUKOBEIE PUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. DaekrpoauHamMuKa.

Tema 4. Maznummnoe noJe.

B3auMopnencTBue IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHUWTHBIX NOJEN. JIMHUY MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHNE 3apsHKEHHOW YaCTHUILIbI
B OJTHOPOJITHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U IMaMarHeTUKH.



TexHn4eckrue yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTep-MYJbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

KaptnHa  nuHWA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nuHUN MarHuTHOW MHIYKIIMU TIOJISL ITMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMMPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBuKeHUs MmyyKa 3JICKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS ANEKTPOUZMEPUTEIHHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBONUCTB PeppOMArHeTUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydeHnne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InexkmpomacHumnas uHOYKyu.

SlBneHue DNEKTPOMAarHUTHOW MWHAYKUMU. IlOTOK BekTOpa MAarHUTHOU
uaaykuuu. OJIC wuHAyKIMu. 3aKOH 3JEKTPOMAarHUTHOM WHAyKuuu Dapajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC mHAayKIMM B NPOBOJHHKE, ABWKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHIYKTUBHOCTM B I1I€MM TOCTOSIHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Me4Yb, COJICHOWU/I, 3alllUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpauuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKIIWU.

UccnenoBanne 3aBucumoctd OJIC UHAYKUMH OT CKOPOCTA W3MEHEHUS
MarHUuTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd J/JC caMOMHAYKIMH OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIINH.

COopka MoJ1enH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanust M BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonunyeckue koneOaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMSI MEXaHWYECKOM sHepruu). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUeCKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u uactora koneOanuid. Ilepuon ManbiX CBOOOJHBIX KOJIEOAHMI
MaTeMaTU4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BinusiHMe 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K01e0aTeIbHOro ABYKEHUS.

Habnronenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJeOaHUil rpy3a Ha HUTU OT
aAMILTATYIBI.

HccnenoBanue 3aTyxaromux KoieOaHuii 1 3aBUCUMOCTH Meproa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyiebaHMM Tpy3a Ha MACCHUBHOM TMpPYKUHE C LEJbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 HACATHLHON MOJICNIU MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKICHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMUKym.



W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUI HUTSIHOTO U MPY>KUHHOTO
MasTHUKOB.

N3yueHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHN Ha yIPyroM MO/ABECE.

N3ydeHnne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B PYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHA.

HccnenoBaHue BHIHYKICHHBIX KOJICOAHHI.

Tema 2. dnekmpomazHumuosie KoJ1e0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeaNbHOM KosiebaTenbHOM KOHType. ®Dopmyna Tomcona. CBsA3b aMILTUTYIbI
3apsiia KOHJEHCATopa ¢ aMIUIUTYI0M CHITBI TOKa B KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACAIBHOM KOJEOATEIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHHsSl TMpU Ppa3iuuHoON (dopme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LIE€NU CHHYCOMJAIBHOIO IEPEMEHHOIO TOKa. PE30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneansHblid  Tpancopmatop. IlpoumsBonacTBo, mnepegaya u moTpedieHue
IIEKTPUYECKOU SHEPTHH.

OKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE ANEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS AJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHruecKue yCTpOCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JTMHUM JIEKTponepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJI€OaHU.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX/I€HHbIE CUHYCOUIAIbHbIE KOJICOaHUSI.

Pe3uctop, KaTylka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO 1 NMPUHIMI ASUCTBUS TpaHCchopMaTopa.



Mopens TMHUYN JIEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKMuUKym.

N3yuenune tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IMOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOp, KaTYILIKY U PE3UCTOP.

HabGnrogenue 31eKTpOMarHiTHOTO pe30HaHCa.

HccnenoBanre pabOThl MCTOYHUKOB CBETA B LIEMH NEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 371eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCIOBUA HMX pacnpocTtpaneHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpPaXCHHE, MPEIOMIIEHUE, MHTEephEepeHIUs H
TudpaKIms.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymMoBO€ 3arps3HEHUE OKPYIKAOIIEH CPEIBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXXEHWE,  MNPEIOMIICHHUEC,
noJisipu3anysi, uHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNEeBUACHUA. Pannonokanuys.

DNEKTPOMAarHUTHOE 3arpsI3HEHNUE OKPYIKAIOIIEH CPEIbI.

TexHru4ecKue yYCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTBHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenepon, CBU-neup,
yJIbTPa3BYyKOBasl TUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTBD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: U NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepeHunu u auppakiuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBolicTBa yJbTpa3ByKa U €ro MIPUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

UccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpa)XeHUe,
pesIoMJICHUE, TOJSIpU3als, Tudpakius, “HTepdepeHITs.

Oo6nHapyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
ToYeyHbIl HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxkeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npejaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH NPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon myueit B mpusme. [ucnepcus cBera. CIoXHBIM cOCTaB O€IOro CBeTa.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroyl MOoJHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ IF€OMETPUH U OTHOCHUTENIBHOTO
I10Ka3aTeIs MPEIOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NMPOWEIIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TIJIAaBHOU
ontuyeckol ocu. IlocTpoeHne wu3zo0pakeHUHd TOUYKM M OTpe3Ka MpsSAMOH B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CHCTEMaXx.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIOJEHUST MaKCUMYMOB M MHUHUMYMOB B HHTEphEpEHLHOHHON
KapTHHE OT JBYX KOIEPEHTHBIX HCTOYHUKOB. [lpumepsl KilaccM4yeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IAJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus ceera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLIECChl: OYKH, JIyIIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanre npeioMI€HUsI CBETA.

HalOnrogeHnue noJHOro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOA.

HccnepoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3 ILIOCKOMAPaUIEIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHnm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenune nudpakiuu cBera.

N3ydenne nudppakiiMOHHON PEméTKH.

Habnronenune nudpakimoHHOTO CIIEKTpA.

Halnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHuE NOISIPOUIOB JIJISI U3YUYEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopmusie padomuol, npaKmuKym.

N3Mepenue nokaszarens NpeIoMIICHUS CTEKJIA.

UccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenne PoKyCHOrO pacCTOSIHHS paCcCEUBAIOIINX JIUH3.

[TonyueHnue n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKajia U JIMH3BI.

[TonyudeHnne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTepdEpeHIIng U TOJIIPU3aINK CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3ydenne naTepdepeHIINN JIa3epHOTO U3TYUEHUS Ha IBYX LIETAX.

HaGmronenue aucnepcum.

HabGmronenue u nuccnenoBanue AUQPPakImOHHOTO CIIEKTPA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM

PELIETKMU.
Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.
['paHuIbl  NPUMEHUMOCTH  KJIACCUYECKOW  MexaHukd.  [locrymartsl

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpaHncTBeHHO-BpeMeHHOM  uHTepBas. [IpeoOpazoBanusi  JlopeHria.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHH U COKPAILICHUE JJINHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMITYJILCOM PEISITUBUCTCKON YaCTHUIIBl. DHEPIrus
MOKOSI.



TexHuyecknue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHN4eCKUH AKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPIUM  PEISATUBUCTCKUX dYacTuil (10
dboTorpadgusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznea 7. KanToBas ¢pusuka.

Tema 1. KopnycKyaapHo-601H0801 0yaiu3m.

PaBHOBeCcHOE TEIJIOBOE M3JIydeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tela).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®otordpdext. Ompitel A. I'. CtonetoBa. 3akoHbl hoTodddexra. YpaBHEHHE
OunamTerHa 11 porodddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOcTh). Ombitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoird. JInuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKaJM3alMu JABWXKYyILIEHcs vactulbl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 1eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzenbepra.

TexHHYeCKHe YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboToremMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHasi Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToa(dekTa.

HccnenoBaHnre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYIPOBOJHUKOB — OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

UccnenoBanue ¢poTope3ucropa.

N3mepenne nocrossHaoi [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUSI.

Tema 2. @u3zuka amoma.

OneITEl MO HKCCIEIOBAHHUIO CTpoeHUsi aroMma. [limaHerapHas mojenb aroma
Pezepdopna.

[Toctynater bopa. U3nyuenue u nornomnienre (pOTOHOB MpHU MEepexojie aToma
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIrOM.



Bunel cnexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpauuu.

Monens onbita Pesepdopna.

HabGnronenue JIMHeHYaThIX CIIEKTPOB.

YCTpOUCTBO U ICHCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

HaOmronenue tMHe4aToro CekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnast monens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M3o0Tonsl.

PannoaktuBHOCTh. Aubda-pacnaa. ONEKTPOHHBIM M TO3UTPOHHBIM OeTa-
pacnan. I'amma-usiyyeHue.

3akOH pPaAUOAKTUBHOTO pacnaga. PaauMoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMS. BiusgHME pagMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN POH n3iyuenus. Jozumerpusi.

OHeprus CBsA3M HYKJIOHOB B sifipe. SaepHbie cuibl. JledekT maccsl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSAEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl pPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHO# Moaenu. KBapk-TiitooHHas MOAENb aApPOHOB.

®usuka 3a npegenamu CrtaHmapTHOW Mojenu. TéMHas martepuss U TEMHaA
DHEPIUsl.

EauHcTBO PU3MyecKkoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCcTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHBI peakTop, TEPMOSIEPHBIN peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

HccnenoBanre TpEeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAaHUEM JI03UMETPA.

N3yuenue noriouieHust OeTa-4acTUl] aTFOMUHHAEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUH M ACTPOPUZMKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomMuu. [IpUMEHMMOCTh 3aKOHOB (UBUKHA IS OOBICHEHHS TMPUPOIBI
KOCMHYECKUX OOBEKTOB.

MeTtonbpl acTpOHOMUYECKUX HccaenoBaHU. (COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(hEepHast aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOC
JIBUKECHHUE.

CoJiHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. MIcTouHUK sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM TMOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiit Ilyte — Hama ['anaktuka. [lonoxxenne u nBuxenue CoJsHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
rajJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macirabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnnie mpo0ieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKDPETHYIO JIaTy: OCHOBHBIE cO3Be3Ausi CEBEpHOIro MOJylapus WU SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOIUICHUU.

Pu3nvecKuil MPaAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHUM (PU3NYECKUX BEITHYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEAJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMATUYECKUX  pa3leliax «YUYEHUYECKUUA  JKCIIEPUMEHT,
n1abopaTopHbIe pabOTHI, MPAKTHKYM).

Oo6o01marmiee NOBTOPEHUE.



O06o061enue u cucTeMaTH3aus CoAepKaHus pa3ienoB Kypca «MexaHukay,
«MonexymsipHasi pu3nMKa U TEpMOAMHAMUKA», « INEKTpoauHaMuKkay, «Konedanus
U BOJHB, «OCHOBBI CHEUHAIBHOM TEOPUM OTHOCUTEIHLHOCTHY», «KBaHTOBas
busnkay, «IEMEHTbl ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku U acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUpPA, 3HAYCHHUE ONMCATEIbHOU,
CHUCTEMATH3UPYIONICH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKOW  (yHKIUI
busnyeckoit Teopuu, poiib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3MYeCcKOW KapTHUHE MHUPA, MECTO (PU3MUECKON KapTUHBI MUpA B OOIIEM PSIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE.

MexnpeameTHbie CBSA3M.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCS C YYETOM CONEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMHUHU, TEOrpAPUU U TEXHOJIOTHH.

Mesicnpeomemnole nOHAMUA, C6A3AHHbBIE C UIYUECHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHUE, HAay4HbId (DAaKT, rumoresa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAECHHUE, DSKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adbopaTopusl.

Mamemamuxka: peUICHUE CUCTEMBl YpaBHEHHWW. TPUTOHOMETPHUUYECKHUE
(yHKLIHH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NMPOEKLMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOHS TPEYTOJBHHUKOB,
OTIpeJIeIICHHE TUIOMIAIN TIIOCKUX (PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeIbHbIC
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHYECKHME PHUCKUM TIIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yAbTPa3ByKOBass JUArHOCTUKA B MEIUIIMHE, ONTUYECKUE SBICHUS B IKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs. CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble mMOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTPOJBUTATENh IKOOM, TeHepaTop MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS TeYb,
JIMHUM JJIEKTPOIIEpEIay, 3JIEKTPOJABUTATEIb, Palap, PAaUOIPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBYU-meub, yabTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ aIrrapar, BOJIOKOHHAsA OIITHKA, COJTHCYHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAasd SHEPIreTUuKa U 3KOJOIrM4CCKUC aCIICKThI e€ pas3sBUTHAL.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBIIETO OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHOro mnpeamera «Duzukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOLIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOTrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPaKJIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETroCs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Y4yacTBOBaTb B CaMOYIpaBlI€HWH B  00pa30BaTebHON
OpraHu3aluy;

e YMEHHME B3aUMOJCHUCTBOBaTh C  COLMAIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUNCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, HOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHMBATh CUTYAI[MI0O U MPUHUMAThL OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCJIE B AEATEIBHOCTH YUYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMUBOTO Oy IyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHWE K MHpPY, BKIIOYAs JCTETUKY HAYYHOTrO
TBOpPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



MHTEpEC K pa3nuyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHUClie CBSI3aHHBIM € (U3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oymymiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIS
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHUIO M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HaHUE TJI00AIBHOIO
XapakTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIECTBJICHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKe.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIBCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yYeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OpMyNIHUpOBaTH M aKTyaJIH3UpoOBaTh  MpoOJeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LEMU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKECHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
bu3NYeCcKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEISM, OLIEHUBATh PUCKU IMOCIIECICTBUAN IEATEIBHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBrlie ucciienoBarejiLbCKe 1eHCTBUA:

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOAAMHU
buznueckoil HayKu;



BIAJCTh  HaBBIKAMU  Y4EOHO-MCCIEIOBATECKOM W MPOEKTHOMN
NEeATeTLHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIIOMCKY METOJOB peIIeHUs 3amad  (pU3UIECKOro
coJiep KaHus, MIPUMECHECHHIO Pa3IMYHBIX METOJIOB TIO3HAHUS;

BJIAJCTh BHUJAMH JICATCILHOCTH II0 TIOJYYCHHIO HOBOTO 3HAHHMS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHUIO B PA3INYHBIX YICOHBIX
CUTyallMsIX, B TOM YHCJIC TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISBIIATh TPUYMHHO-CIICICTBCHHBIC CBSI3M M aKTyaJU3HpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHUsA, HaXOAWTh apryMEHThl  JUIs
JIOKA3aTelIbCTBA CBOWX YTBEP)KICHHM, 3a/JaBaTh MapaMeTpbl U KPUTECPUU
pEIICHHS;

aHAJU3UPOBATh IIOJYUYCHHBIC B XOJI€ PCIICHHS 3aJlaud pe3yJIbTaThl,
KPUTHYECKH OLICHUBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHCHHE B
HOBBIX yCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CHUTYaIIMSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TI€PEHOCUTHh 3HaHHSA TIO0 (U3NKE B MPAKTUYECKYH0 00JacTh
JKA3HEIESITCILHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;
BBIJIBUTaTh HOBBIC MJICH, MTpEJjIaraTh OpPUTHHAIBHBIC ITOIX0/IbI U PEIICHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIAJ€Th HABBIKAMH MOJYyYEeHHUsS] MHPOpMALMKU (PU3HUECKOTO COJIEpPKAHUS
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHaJln3, CUCTEMAaTU3allMi0 M UHTEPIpEeTalni0 MHPOPMAlUU pa3IHMuHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALINH;

UCIIOJIB30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIMOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ COoOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHON O€30MaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popmaTax c
y4€TOM Ha3HayeHus: WHGOpMalMu M IIeJIeBOM ayAUTOpUH, BBIOHpas
ONTUMAaJIbHYIO0 (POPMY IPEACTABICHUS U BU3YyaTH3ALIH.



KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eliCTBHA:

OCYIIECTBIISAITh OOIIEHWE Ha YpoKax (U3UKK U BO BHE-YpPOUHOU
JeSITEIIbHOCTH;

pacro3HaBaTh IPEANOCBUIKM KOH(DIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  INPEUMYILIECTBA  KOMaHIHOM U
WH/IMBU1yaJIbHON paboThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX JACUCTBUNA C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTHMIKEHHMIO: COCTaBJIATH IUIaH
JEHCTBUM, pacpeaesiaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/I1aTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJaJa M KaXJAOT0 YYaCTHHKA KOMaHIBI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyaraTb HOBbIE€ IPOEKTHI, OLIEHWBATh HJEU C MO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TOBEIECHHWE B Pa3IMYHBIX
CUTyalusiX, MpPOSBIATH  TBOPYECTBO W BOOOpakeHHE,  OBITH
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBIISTh  ITO3HABATEIbHYIO JIEATEIBHOCTh B
obsactTh (U3UKA U aCTPOHOMMH, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopmyHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKOW pabOThl C YUETOM HMMEIOUIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacmiMpATh paMKH  ydyeOHOTO TpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JeJaTh OCO3HAHHBIA BBIOOpP, aApryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIacTH
(GU3MKY, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.



CaMOKOHTpOJII), AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIaJICTh HaBBIKAMHM II03HABATEIBHOM peduiekcuM KaK OCO3HaHUs
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIbHBIX MPOIIECCOB, UX PE3YJIbTATOB U
OCHOBAHHUII;

UCIIOJIB30BaTh TPHUEMBI pediekchu s OICHKA CHUTyallud, BBhIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATh PEIICHUS IO HX
CHMKEHMUIO;

MIPUHUMATh MOTHBBI M APryMEHTHI JIPYTMX IPU aHAIU3E PE3yIbTATOB
JIESITCIbHOCTH;

IPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHMMATh MOTHBBI M apryMEHTBlI JIPYTHX NpPU aHAIN3€ PE3YJIbTATOB
JIESTCIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTHX HA OUIUOKH.

B mpomecce mOCTHX)EHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHHS IMPOTPAMMEI I10
bu3uke I YpPOBHS CpEIHEro oOIero oOpa3oBaHUS y OOydYaroITUXCS

COBEPILICHCTBYETCSA AMOITMOHAJIbHBIN UHTEJIEKT, MpEANOIararonuii
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HaHHWSA,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

HMOIIMOHAJILHOE COCTOSTHUE, BU/ICTh HAINPABICHUS PA3BUTHUS COOCTBEHHOM
HYMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIMOCOOHOCThH aJalnTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOUAIONIEH CTPEMIICHUE K JOCTHXKEHUIO 1IN
U yCIeXy, ONTUMU3M, HHUITHATUBHOCTh, YMEHHE JEHCTBOBATH, UCXOS U3
CBOHX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh TMOHWMATh  AMOIIMOHAJILHOEC
COCTOSIHUE JpPYTHX, YUYWUTHIBATH €ro MpPH OCYIIECTBICHUM OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HaBBIKOB, BKJIFOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C APYTHMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH HWHTEPEC H
paspemiaTh KOH(QIUKTHI.



[MPEAMETHBIE PE3VYJIbTATBI

K xonmy oOyuenust B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUIA:

NOHMMATh POJAb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMAIbHOM U OITUYECKOW cdepax AesITeNbHOCTU
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUPA,
3HAQUYEHHE OIMMCATENIbHOM, CHUCTEeMATH3UPYIOIIECH, OOBSCHUTEIBLHOU U
MPOTHOCTHYECKOW  (PYHKIuH  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKH, POJIb (HU3MUECKON TEOpUu B
(dbopMUpOBaHNY TIPEJICTABICHHI O PU3NUECKON KapTUHE MHPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MoOJened (Qunyeckux Ten u
IPOLECCOB (SBJICHUM): HHEpLMalbHas cHUCTeMa OTCYETA, aOCONIOTHO
TBEPJOE TEJI0, MaTepHalibHasg TOYKa, PABHOYCKOPEHHOE JBUKEHUE,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras jaedopmaiiusi, aOCOIIOTHO
yOpyroe v abCONIOTHO HEYNPYTO€ CTOJIKHOBEHUS, MOJIECIIN ra3a, KUJKOCTU
U TBEPAOTO (KPUCTALTUYECKOTO) Tea, UIeadbHbIN ra3, TOUCYHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyarth ycCIOBUS (TpaHULbl, O0JACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHITH MEXAaHHUYECKHE TIPOLECCHl U  SIBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKU (OTHOCUTEIIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJbl KUHEMATUKH PAaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes Ajis CKOPOCTH M TEepeMelieHus,
3akOHbl HpIOTOHA, TIPUHIMII OTHOCUTENBHOCTH ['amuiies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
HHEPruM, CBSI3b Pa0OTHI CUJIBI C U3MEHEHHEM MEXAHMUYECKOW 3HEpruu,
YCJIOBHSI pAaBHOBECHS TBEPAOro Teia), MPU HSTOM  HUCIOJIb30BATh
MaTeMaTU4YeCcKoe BBIPAKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMIyJbCa U
MEXaHUYECKOUN 3HEPTrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBAaTh U OOBSCHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIONb3YS
ocHoBHble TmoJoKeHHs MKT u 3akoHBI MOJEKYJISIpHOW (UBHKH U
TEPMOJUMHAMHUKN (CBA3b JAaBJEHUA HUJICATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW SHEPTUEN TEIUIOBOTO ABHXKEHHS M KOHILIEHTpPALUMEH €ro
MOJIEKYJI, CBSI3b TEMIIEpAaTypbl BEIECTBA CO CpPEIHEH KUHETHYECKOM
HHEPruer TEmiIOBOro JBUXKEHHUS €ro YacTHll, CBSI3b JIaBJIEHUS MIEATbHOTO
rasa ¢ KOHLEHTpalUMEeW MOJEKYJI M €ro TeMIepaTypou, YpaBHEHHUE



MenneneeBa—Knanepona, TmepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTE€MaTUYeCKOE  BBIPAKEHUE  3aKOHOB, yKa3blBaThb  YCIJIOBHS
IIPUMEHUMOCTH yYpaBHeHUs MeHeneeBa—Kiamnelipona,

aHAJIM3UPOBaTh U OOBSACHATH HJIEKTPUUECKHE SIBICHHUS, HCIOJb3Ys
OCHOBHBIE TOJIOXKEHHUSI M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIMAIBHOCTD
IEKTPOCTATUYECKOIO TIOJIA, HPHUHLIMII CYNEPIO3ULUN 3ICKTPUIECKUX
IIOJIEH, NPU ATOM YKa3bIBas yCJIOBHMS INPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAYKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
LHENMA W U1 3aMKHYTOM DJJIEKTPUYECKOM I1enu, 3akoH J[xoymsa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTpoIu3a);

ONHKCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIOJIb3Yys] BEIUYMHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbI, JaBJEHUE, T[OTEHUUAJIbHAsl DJHEPrus, KHUHETUYECKAs
JHEpPrus, MEXaHWYecKas SHEprus, padoTa CHUIIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIAa TPEHHS, MOIIHOCTD,
SHEprusl B3auUMOJEHCTBHUS Tena ¢ 3eMi€id BOMM3U €€ TOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abCoOJI0THAsg TeMIepaTypa Tena, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSS
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCUTEJbHAS BIAXKHOCTH Bo3ayxa, KIIJ[ waeansHOro TEmioBoOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsHDKEHHOCTh TOJIS1 TOYEYHOrO 3apsja WIM 3apshKeHHOro 1apa B
BaKyyM€ M B JAMDJIEKTPUKE, MNOTCHLHA 3JEKTPOCTATUUYECKOro OIS,
pPa3HOCTh  MOTEHLMAJOB, AJIEKTPOJABIKYIIAs  CUja, CWila  TOKa,
HaIlpSDKEHUE, MOIIHOCTh TOKA, JJEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE YYacTKa LENU C MOCIEHOBATEIbHBIM U
napajuieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJIICHUIA:
MEXaHUYECKOE [IBH)KEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, nuddys3us, ucrmapeHue,
KUIEHUE U KOHJEHCAIUs, TUIaBJIeHHE U KPUCTaIU3allisl, HAallPaBI€HHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOIHUKA,

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  HU3MEPEHUH, TIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATh pe3yJbTaThl MOJTYYEHHOU



3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BHUAE TpaQUKOB C YUYETOM
aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JIENAaTh BBIBOIBI IO Pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTHh KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIMYMH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3BI: MJIAHUPOBATH
HKCIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
IIOJ[yuYEHHBIE PE3yJIbTaThl U JEJIaTh BBIBOJ O CTaTyce MpeIOKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpy/la IpU MPOBEACHUH HCCIIeI0BaHUMN
B paMKax yd4eOHOro OJKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIENOBATENBCKOW W ITPOEKTHOM JEATEIBHOCTH C MCIOJb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemaTe pacyE€THBIE 3aJa4d C SBHO 3aJaHHOM M HESIBHO 3aJlaHHOU
(bu3MYEeCcKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlaud,
OPUMEHATh  (OPMYJbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢uznyecKux TEOpUl NpH HCHOJIB30BAHUM MAaTEMaTHUYECKUX METOOB
pelIeHus 3a/1a4, TPOBOJUTh PACYEThl HA OCHOBAHUH UMEIOLIUXCS JaHHBIX,
aHAIM3UPOBAaTh peE3ydbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
y4ETOM IOJIyYEHHBIX PE3YyJIbTAaTOB;

peliaTth KayecTBEHHbIE 3a/ayd, TpeOyloulMe MNPUMEHEHHUsI 3HAHUW U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TaK)Ke UHTErpaluu 3HAaHUM U3 Apyrux
NPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAMBATh JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOil HAa U3yUYEHHbBIE 3AKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M IPOU3BOICTBEHHOU
NeSATEbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECCaMU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JaJbHEWINEro pa3BUTHS YEJIOBEYECKOTO
00IIIeCTBA;



OPUMEHATH pa3jNyHble COCOO0bl paboThl ¢ MH(pOpManuen (HU3NMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ATOM HCHOIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJIsi TIOMCKa, MepepabOTKH W TpPEeABbABICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 Ppa3IUYHBIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMylo  HMHQOpMAIMIO W  OLEHUWBaTh €&
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaIuy;

HPOSIBIISTD OpTraHU3aIOHHbIE u NIO3HABaTEJIbHbIC YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMHW B Mpolecce
BBITIOJTHEHHSI POCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEi,
IUTAHUPOBATh pabOTy IPyMIbl, PAMOHAIBHO PACIpPEACIATh ACITEIbHOCTD
B HECTaHIAPTHBIX CUTYyAaIlHMsX, aJeKBAaTHO OIICHUBATHh BKIJAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEHICHHE PAaCCMAaTPUBAEMON MTPOOIEMBI;

IPOSBIISITE MOTUBAIUIO K Oyaymiei mpohecCHOHaTbHON ASITETbHOCTH TI0
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOydenuss B Il knacce npeaMeTHbIC pe3ysibTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

NOHMMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeATeIbHOCTH YeJIOBEeKa, POjb U MECTO
(GU3MKKM B COBPEMEHHON HAy4YHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPAKTUYECKON JIESITEIbHOCTH YEJOBEKa UM  JAJIbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTHYECKON (GyHKIMN (pu3mdyeckoit Teopunm —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uky, poib (puznyeckol Teopurd B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MHUpPaA, MECTO (PU3MYECKON KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHUS NPUMEHHMOCTH Mojeied (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMAaTUYECKUI MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasiTHUK, TAPMOHUYECKUE BOJIHBI, WICATIBHBIN
KoJIe0aTeNbHBIN KOHTYP, TOHKAas JIMH3a, MOJIeTICH aTOMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTM) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBSICHATH DJIEKTPOMArHUTHBIC TPOIECCHI U SIBJICHHUSI,
UCIIOJIB3YSl OCHOBHBIE TOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsija, cwia Awmmepa, cwia JlopeHua, 3akoH
ANIEKTPOMAarHUTHOM  WHAyKuuMu, npaBwio Jlenma, cBsi3p  OJIC
CAMOMHIYKIIMM B DJEMEHTE OJJIEKTPUYECKOM IIEMU CO CKOPOCTHIO
U3MEHEHHUSI  CHUJIbI  TOKa,  TOCTYyJIaThl  CHEIUaJbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHINITENHHA);

aHAIM3UPOBATh U OOBSICHITH KBAHTOBBIC MPOIECCH U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHUE  ODUHIITEHHA IS
dororddexra, mepBeld U BTOpoW mocTynatel bopa, mOpuHIUD
COOTHOILIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SIJIEPHBIX PEAKIUAX, 3aKOH
PaIMOAaKTUBHOTO pacmaua);

OMUCHIBATh (PU3NUECKUE TPOIECChl W SIBJICHUS, HUCIOJIb3Ysl BEJIUYUHBI:
HaNpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIHAN YJIEKTPOCTATUUECKOTO
MoJIsi, Pa3HOCTh TMOTEHIUAJIOB, DJICKTPOJBIDKYILAsl CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKIHWH, SHEPrUsi MArHUTHOTO TIOJIA
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIYJIbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apANl AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUA:
AJIEKTPOMATrHUTHAS UHYKIIMS, CAMOUHTYKIIUSI, PE30HAHC, UHTEPPEPECHIIHS
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dboroanekTpuueckuit 3pdext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

OMpENEIATh HAMPABJICHUE HWHAYKIMA MArHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH M300paKeHUE, CO3JaBaeMO€e IIIOCKUM 3€pPKajioM, TOHKOM JIMH301,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalOMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalim3a ¢ OOBSCHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAaX, B 3BE3AHBIX CHUCTEMAX, B MEKTaJTaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNHM 3BE3/] U BeelleHHOM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJb30BAaHUEM TMPAMBIX HW3MEPEHUN, MpPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl MOJYYEHHOM  3aBUCUMOCTHU



¢uznyeckux BEMMYUMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JAelaTb  BBIBOABI 10  pe3yjibTaTam
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU STOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEINbHBIC MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3BI: MJIAHUPOBATH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJ[yUYEHHBIE PE3yJIbTaThl U JEJIaTh BBIBOJ O CTaTyce MpeaIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHUS HAYIHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
co0o1aTh mpaBuiia 6€30MacHOTo Tpy/la IpU MPOBEACHUH HCCIIeI0BaHUN
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  yd4eOHo-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
(bu3MYecKol MOJENbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarolMe TpeOOBaHUSIM 3a/add, NPUMEHATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAaThl (PU3NUECKUX TEOpUH
OpU HUCIOJb30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUd  3ajad,
POBOANUTH PAcu€Thl HA OCHOBAaHMH MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM MOIYUYEHHBIX
pe3yJIbTaToB;

peliaTth KayeCTBEHHbIE 3a/Jauyd, TpeOyloulMe MNPUMEHEHHUs] 3HAHUW U3
pa3HbIX pa3fenoB Kypca (PU3MKH, a TAKKE UHTETPALMU 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATh JIOTMYECKYIO
LEMOYKY PacCyKJICHHUI ¢ OOPOI HA U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl U3MEPHUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOHUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOekHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIbBHOCTH 4YeJIOBEKa, CBSA3aHHONM C (PU3MYECKHMMH IpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON 6€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKd M TEXHOJOTMH JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBA;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUIECKOro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKa, TepepabOTKU U TMPEAbsBICHUA Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMY, MOJYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UpPOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHMW B  Mpoliecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TpYMIE€ C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIATH AEITEIbHOCTD
B HECTaHJAPTHBIX CUTYyaIMsIX, aJIeKBaTHO OIICHWBATH BKJIAJ KaXXIOTO U3
YYaCTHUKOB TPYMIIbI B pEUICHHE pacCMaTPUBAEMOM MTPOOIIEMBI;

IPOSIBISATHE MOTUBALUIO K Oyaymied npohecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.
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KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pasnea 1. HAYUHBIA METO/] IO3HAHUSI IIPUPOIbI
1.1 Hayunblit MeTO TO3HAHUS TPUPOJIBI 6 bubmorexa LHOK
' Y A PHpot https://m.edsoo.ru/7f41bf72
Hroro no pazneny 6
Pazjnen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunewaritka 10 ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 1
Hurammica 0 https://m.edsoo.ru/7f41bf72
N bubmuorexa [JOK
2. 1
3 Cratika TaEproro Tena > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.4 1 1
3aKOHbBI COXPAHEHUS B MEXAHUKE 0 hitps://m.cdsoo.rw/7f4 172
Uroro no pazgeny 35
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
. bubnuotexa [JOK
3.1 O 15 1
CHOBBI MOJIEKYJIIPHOKHHETHIECKON TEOpUHN https://m.cdsoo.rw/7E4 1672
bu6mmorexa [IOK
32 Tepmoannamuka. TeroBbie MalIMHbI 20 1 hitps-//m.cdsoo.r/7f4 172
3.3 ArperaTHble cCOCTOsIHUS BeniecTBa. Da3oBbie 14 1 bubnuotexa [JOK
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Iepexo/ibl https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
4.1 24
eKTpIriecioe nore https://m.edsoo.ru/7f41bf72
. . bubnmoreka [JOK
4.2 IT 24
OCTOSTHHBIN AJICKTPUIECKHUI TOK https://m.edsoo.rw/7f41bf72
bu6mmorexa [IOK
43 TowH R pasmIiHEIX cpeax 6 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 54
Paznen 5. PUSHUYECKHUN MPAKTUKYM
5.1 ®u3nYeCcKuil IPAKTUKYM 16 16
Hroro no pazaeny 16
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeEM nudgpoBbie
Ne /i P Konrpoabnbsie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. JIEKTPOJIMHAMUKA
1.1 MarsurHoe 1oJje 14 bubmmorera [JOK
https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
1.2 13 1
MEKTPOMATHHTHAS HHYKIHA https://m.edsoo.ru/7f41¢97¢
Wroro no pasaeny 27
Paznen 2. KOJIEBAHUSI U BOJIHBI
bu6mmoreka [JOK
2.1 M 10
CXAHHICCKHE KOTCOaHHA https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
2.2 1
DNeKTpOMarHuTHBIE KoJieOaHus 5 https://m.edsoo.ru/7f41¢97¢
)3 MexaHnyecKue U 3JIEKTPOMarHUTHbBIE 10 1 bubnnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
24 Onruia 25 ! https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 60
Pa3znen 3. OCHOBBI CIIELIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6mmoreka [JOK
1 T 1
3 Ocrossr CTO > https://m.edsoo.ru/7f41¢97¢
Hroro no paszueny 5



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Pa3znesn 4. KBAHTOBAS ®PU3UKA

4.1 KopryckyasapHO-BOJIHOBON AyaIu3M 15 bubmmorexa [TOK
) PHYCKYIAp y https://m.edsoo.ru/7f41c¢97¢c
bubmuoreka [JOK
4.2 D 5
H3HKa aToMa https://m.edsoo.ru/7f41c97¢
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YacTHI] https://m.edsoo.ru/7f41c97¢
Wroro no pasaeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12 ngg;;fg;gﬁimlcwc
Hroro no pazneny 12
Paszea 6. PU3HUYECKHAN MPAKTUKYM
6.1 DuU3NYECKU MPAKTUKYM 16 16 ngg;ﬁf;;gﬁﬁﬂ e
Hroro no pazgeny 16
Pazgen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHIe
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
JEeSTEIbHOCTH, TPUOOPETEHHOTO MPU
u3ydeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kimacc. YueOuuk. bazoBerit u yriy6iaeHHbI ypoBaH/ Msikumies 7.4,
byxosuer b.b., Corckuit H.H. nox penakuueit [MapdhentreBoit H.A.,
AxkrmonepHoe obuectBo «M3aarenberBo «lIpocBemienue»

» Gusuka, 11 kinacc. YueOnuk. ba3oBbiil u yriyOiaeHHbIH ypoBHH/ MsKuIilieB
I'.JI., ByxoBues b.b., Yapyrun B.M. non penakuueii [lapdentoeeBoid H.A.,

AxknmonepHoe obmectBo «M3aarenbctBo «lIpocBemenne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. bytukos E. 1., beikoB A. A., KonapateeB A. C. @u3uka B npumepax u
3agadax. — M.: MITHMO, 2023. - 516 c.

2. ®usuka. 3800 3ama4 ISt MIKOJLHUKOB U MOCTYyNaronmx B By3bl / H. B.
Typuuna u 1p. — M.: JIpoda, 2000. — 671 ¢

3. C.E., Opexos B.I1.. MeToauka perienus 3aga4 no pu3nke B CpeHe mKoJe. —
M.: [Ipocsemenue, 1987.

4. Kupuk JI.A., 'enpenmreiin JI.3., {uk FO.1. ®usuka 10 knacc.
Metoauueckue matepuansl 1 yuntens. [lon pegakuueit B.A. Opnoa. M.
Mnexca, 2005

5. Koposun B.A., Crenanosa I'.H. MaTtepuaisl 17151 TOATOTOBKU U MTPOBEJACHUS
UTOTOBOM aTTECTAINH BHIMTYCKHUKOB CPEIHEH (ITOJTHOM) MIKOJIBI IO (pu3uke. —

Hpoda, 2001-2002



6. KopoBun B.A., lemunosa M.1O. Metoanuecknii CpaBOYHHUK YUUTEIA
¢uzuku. — Muemosuna, 2000-2003

7. Mapkuna B. I'.. ®u3uka 11 knacc: noypounsle mianbl mo yueOHuky I.51.
MsikuiieBa, b.b. byxosnesa. — Boarorpana: Yuurens, 2006

Caypos [0.A. ®uzuka B 11 ximacce: Moaenu ypokos: Ku. g yuurens. — M.:
ITpocsemienue, 2005

8. llatanos B.®., [lleiiman B.M., XaiiT A.M.. OnopHbi€ KOHCIEKTHI 1O
KMHeMaTuke u quHamuke. — M.: [IpocBemenue, 1989.

9. ®usuxka. [loypounsie pa3padoTku. 11 kiace : yued. nocodbue amus
oOmeoOpa3oBar. opranu3anuii : 6a30Bbii U yriy0:. yposau / FO. A. CaypoB. —
4-e u3a. non. —M. : IIpocBemieHue

10.®usuka. [loypounsie paspadotku. 10 kiace : yued. mocodue s
oOmreoOpa3oBar. opranuzanuii : 6a30Bbid U yriy0:. yposau / 0. A. CaypoB. —
5-e n3x. crepeorunHoe. — M. : IIpocsemenne
IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
bubmuoreka [{JOK 10 kmacc https://m.edsoo.ru/7{41bf72

but6moreka [{OK 11 kmacc https://m.edsoo.ru/7f41¢97c

https://resh.edu.ru/

https://ege.sdamgia.ru/

https://www.yaklass.ru/



AHanuTMUYecKana cnpasBKa K paboueii nporpamme no ¢pusnke
Paboyaa nporpamma no ¢wmsmnke ana 10-11 Knacca cocTaBneHa C y4yeTom pabouen
Nporpammbl BOCMUTAHUA.
BocnuTtaTenbHbIi NoTeHUMan AaHHOro yy4ebHoro npeameta obecrneyvBaeT peanv3aumio
cnepyowmx Lenesbix NPUMopuUTeTOB BOCNUTaHMA 0byyatowmxca O00:
1. Pa3BUTUE LEHHOCTHOIO OTHOLUIEHUA K CeMbe KaK 2/1a8HOU onope 8 HU3HU 4YesnoeeKka u
UCMOYHUKY e20 cHacmo*.
2. Pa3BUTME UEHHOCTHOrO OTHOWEHMA K TPyAy KaK OCHOBHOMY CMOCOOY AOCTUXKEHUS
YKM3HEHHOro 6narononyymMa 4YesioBeKa, 3a/70ry €ero YycnewHoro npodpeccMoHanbHOro
camoonpeaeneHuns n owyLLEHUA YBEPEHHOCTM B 3aBTPALLHEM AHE.
3. Pa3BuTME LEHHOCTHOrO OTHOWeHWs K cBoemy OTeuyecTBy, cBOel Manoin u 6onbluom
PoguHe Kak mecTy, B KOTOPOM 4YesIOBEK BbIPOC M MO3HA/ MNepBble PagocTM M Heyaauu,
KOTOpas 3aBellaHa emy NpeLKaMmn 1 KOTOPYHO HYXKHO obeperaTb.
4. Pa3BUTME LLEHHOCTHOrO OTHOLIEHMA K NPUPOAE KaK UCTOUYHUKY KU3HWU HA 3em/ie, OCHOBE
CaMoro ee CyLLeCTBOBAHMA, HYXKAAIOLLENCA B 3alLMUTe U NOCTOSHHOM BHUMAHWKN CO CTOPOHbI
YyenoBeka.
5. Pa3BuTME LEHHOCTHOTO OTHOLWEHUA K NpUpode KaK UCMOYHUKY JHCU3HU HA 3emie, OCHO8e
camoeo ee cyuecnmeoearusl, Hyofcdaiow;ezic;l 6 szawume u nOCmMOAHHOM 6HUMAHUU CO
CMOPOHbL 4eN08eKda, K 3HAHUSM KAK UHMENLIeKMYAalbHOMY pecypcy, obecneuusaioujemy
0yOyuee uenogexa, Kaxk pe3yibmanty KpOnomiueo20, Ho Y8IeKameibH020 yY4eOH020 mpyod,
6. Pa3BWTME LLEHHOCTHOrO OTHOLWEHMA K 3HaHMAM KaK MWHTENNEeKTyaslbHOMY pecypcy,
obecneumBatolemy byayluee YenoBeKa, KaK pe3ynbTaTy KPONOTAMBOIO, HO YB/IEKATE/IbHOMO
y4yebHoro TpyAaa
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