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Pabouyas nporpamma no yue6Homy npeamery «®@usuka» (0a30Bblil ypOBEHb).

MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOImero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yJabTaraM OCBOEHHS OCHOBHOMU
oOpasoBarenbHOM mporpammbel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi pabGoueil mporpaMMbl BOCHUTAHHWA M KOHLENIMU IPENojaBaHUsl y4yeOHOro
npeamera «®uszuka» B oOpa3zoBaTenbHbIX — opraHuzanusx —Poccuiickoit  denepanuu,
peaIn3yIolMX OCHOBHbIE 00Pa30BaTEIbHbIE IPOIPAMMBI.

Copnepxanue nporpaMMbl 1o (PU3MKE HaIpaBI€HO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4yHOH kapTuHbl Mupa oOydaroumxcs 10—11 kmaccoB npu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IeATeNIbHOCTHOIO noaxoaa. [lporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k miIaHUpPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMEeTHbIM
pe3ynbTraraM OOydeHHs, a TaKK€ YUUTHIBAET HEOOXOJMMOCTb pealu3alMi MEKIIPEIMETHBIX
CBsizell (M3UMKU C €CTECTBEHHO-HAy4YHbIMM YYEOHBIMHM IpenMeTaMu. B Hell ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU HA YPOBHE CpeJHero oOIiero oopa3zoBaHus, MJIaHUPYEMble
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, NpeIMETHbIC (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIOYAET:

® [JIaHUPYEMbIE Pe3yNbTAaThl OCBOCHUS Kypca PU3UMKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

IpeMETHBIE PE3YNIbTaThl M0 T0/1aM O0YUYEHHUS;

e cozaepxaHue yueOHoro npeamera «Pusnkay 1o rogaM oOydeHusl.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsk B KAYeCTBE yU4eOHOTo
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHUI 00 OKpyXKarolleM MUpe.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOIIUN JJs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadpueit u actpoHomueil. Mcnonab3oBaHWe U aKTUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHMU oOmpejaesseT XapakTep M pPa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTHMII B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsS] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa o0ydaromuxcs, B GOpMUpOBaHHE YMEHUI
NPUMEHATHh HAYYHBIH METO]I TTO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEIOBAHHM.

B ocHOBY Kypca ¢u3uKH A1 ypOBHS CpeHEro o0Iero oopa3oBaHus MOJIOKEH Psifl UeH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.



Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (PU3HKH 0ObeAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanusanus npeanojaraeT MUCloJb30BaHUE T'yMaHUTapHOTO
noreHuana GU3NYecKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3HUKU C pa3BUTHEM OOLLIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoes npuxnaonoi nanpasnennocmu. Kypce pu3nku npeamnonaraeT 3HaKOMCTBO C HIMPOKHM
KPYI'OM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPHIIOKEHUH N3yUYEeHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS 3JIEMEHTOB COJEpPKaHMS,
MNOCBAUIEHHBIX 3KOJIOTMYECKUM Mpo0jIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOIeM pallMOHAIBHOTO IPUPOJIOTIOIB30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

CrepkHEBBIMU 3JIEMEHTaMH Kypca (U3UMKHM Ha YpOBHE CpeJHEro obuero oOpa3oBaHUs
SBISAIOTCS (u3MUeckue Teopuu ((HOopMHUpPOBaHWE NPEICTABICHUNA O CTPYKTYypE HOCTPOCHHUS
¢usmueckoil TeopuH, poiaM (YHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IpPEICTABICHUAX O MPUPOJE, I'PaHULAX NPUMEHMMOCTU TEOPHH, IJI ONUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUN U ITPOLIECCOB).

CuCTeMHO-IeITENFHOCTHBIN MOIX0 B Kypce (DM3MKH pealn3yeTcs MPEXIe BCETO 3a CUET
OpraHu3aluy SKCIIEPHUMEHTAILHON JESTeIbHOCTH oOydatonuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (u3uke oObEAMHEHBI B OOIIUH CIHCOK
YUYEHHUECKUX NPAKTUYECKUX padoT. BrlieneHne B yKazaHHOM IEpEYHE JIADOPAaTOPHBIX padoT,
POBOJIUMBIX ISl KOHTPOJISI M OLEHKH, OCYIIECTBIISICTCS YYacCTHUKAMH O0O0pa30BaTEIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUA U OCHalleHUs kKabuHeTa ¢usuku. [Ipu sTom
o0ecrieunBaeTcsi OBJIAZICHUE OOYHYAIOUIMMHUCH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PU3MYECKMX BEIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
NIPEIO’KEHHBIX THITOTE3.

Bonbiioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCA 3a/1aui C SIBHO 3aJJaHHOM (PM3NYECKOH MOJIEINbIO,
MO3BOJISIONINE TPUMEHSTh HM3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasJerna
Kypca, TaK ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KadecTBEHHBIX 3ajad MPHOPUTETOM
ABJISIIOTCSL 3aJJaHUsd Ha OOBSICHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TPOLIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKkod MOAENTH A CUTyallud HpPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBuum ¢ TpeboBanusimu ®I'OC COO Kk MaTepuaaIbHO-TEXHHUUYECKOMY
oOecrieyeHHn0 y4yeOHOro mporecca 0a30BbI YypOBEeHb Kypca (U3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JIOJDKEH U3y4yaTbCs B YCJIOBHAX INPEIMETHOro kabuHeTa (pU3MKU WM B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIa. B xabuHete
(buU3HUKH TOJKHO OBITH HEOOXO0MMOE JTabopaTOpHOE 000PYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B TIporpamMme 1O (HU3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpanioHHOE 000py/0OBaHWE (POPMUPYETCSI B COOTBETCTBUU C TPUHITAIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M O0ECIeUMBAET IMOCTAHOBKY IEPEUNCIICHHBIX B MPOrpaMMe I10
¢u3uKe KIIOUEBBIX JEMOHCTPALUMH JUIsI KCCIIEIOBAHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
HIMIUPHYECKUX U (PYHTaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.



JlaGopaTopHoe 00opymoOBaHHE ISl YICHHUYECKHX MPAKTHUYECKUX padoT (opMHpyeTcs B
BUAC TECMATHYCCKHX KOMIIJIICKTOB H OGGCHG‘-II/IBaCTCSI B pacqéTe OOHOTO KOMIUICKTAa Ha IABYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1TabOpaTOPHOrO 00OpyIOBaHHS JIOJKHBI OBITH

IIOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU TIETISIMU U3Y4YEHUS (PU3UKU B 00IIEM 00pa30BaHUU SBISIFOTCS:

dopMupoBaHHe HHTEpeca W CTPEMIICHHS OOYdYaloIIuMXcs K HAyYHOMY H3y4YEHHUIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

pa3sBUTHE TMPEJICTABICHUH O HAayyHOM MeETOJe TO3HaHUS U (HOpMHUpPOBAHHE
UCCIIEI0OBATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysibTaTa U3yueHHs] OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dbopmupoBaHue YMEHHI OOBSICHATD SBJICHUS C UCIIOIB30BAaHUEM (PU3NUECKUX 3HAHUN U
HaY4YHBIX JJOKA3aTEJIbCTB;

¢dopMHpoBaHUE TPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHA.

JlocTiokeHre 3TUX Iesed o0ecreyrBaeTcsl PelICHHEM CICAYIONIMX 3ajad B Ipolecce
M3y4eHus Kypca GU3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus:

NpUOOpETEeHUE CUCTEMbI 3HAHUM 00 OOUIMX (PU3UUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIFOYAsi MEXaHUKY, MOJIEKYISIPHYIO (QU3UKY, DJIEKTPOAMHAMUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKH;

dbopMUpOBaHHE YMEHUN MPUMEHATh TEOPETUUYECKUE 3HaHMUSI Uil OOBSCHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUECKUX PpELICHUH B
MOBCEHEBHOM KU3HU;

OCBOEHHUE CIIOCOOOB pEUIEHMsI pPa3IMYHBIX 33Jad C SBHO 3a/JaHHON (u3mueckoi
MOJIENIBIO, 3aJ]ay, TMOJPAa3yMEBAIOLIUX CAMOCTOATENbHOE CO3JaHMe (HU3HUYECKOMH
MO/JIEJIH, aJIeKBaTHOM YCIIOBUSIM 3a]1auH;

MOHUMaHWe (PU3UYECKHX OCHOB M TPUHIIUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTHYECKHX MPOLIECCOB, MX BIMSHUS HA OKPYKAIOILIYIO CPELY;

OBJIa/ICHUE METOJaMU CaMOCTOSITENIbHOTO TUIAHUPOBAHUS M MPOBEAEHUS (HU3NUECKHX
OKCIEPUMEHTOB, aHalu3a W  HUHTEepIpeTanud  UHGOpMalWH,  OINpeAeTeHUS
JIOCTOBEPHOCTH MOJIYYEHHOI'O Pe3ysbTara;

CO3/1aHM€ YCJIOBHUM JUIsl pa3BUTUSI YMEHUHN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
JeATEIbHOCTH.

Ha usyuenue ¢usuku (0a30BBIi ypOBEHb) Ha YpPOBHE CpeIHEro oouiero oOpa3oBaHUS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEINIO).

[Tpennaraemslii B mporpamme no (Gpusmke nepeueHb JJabOpaTOPHBIX U MPAKTUUECKUX pabOT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JIelaeT BbIOOp MpPOBEAEHUsS J1a0OpaTOpHBIX padoT U
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaIOLIXCS.

COAEPXAHUE OBYUYEHUS

10 KJIACC

Pa3zpnen 1. ®u3uka u MeTOABI HAYYHOI'0 IIO3HAHUS



®uszuka — Hayka o mnpupoae. HaydHble MeTOAbI MO3HAHUS OKpYyXk)arliero mupa. Ponib
HKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHUS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckne
3aKOHBI ¥ TeOpHUH. | paHUIIBl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSIL.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTEIBHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBwkeHue. OTHOCUTEIBHOCTb MEXaHMYECKOro nBwxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEnHSAsI CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMbl KoopauHaT. CoKeHue NnepeMenieHuil u
CJI0)KEHHME CKOPOCTEM.

PaBHOMepHOE U PaBHOYCKOpEHHOE MpsIMOJIMHEHHOe ABMKeHHe. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIICHNS MaTepUaIbHOM TOUKH OT BPEMEHHU.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuHeiiHoe OBM)KEHHE. JI[BU)KEHHME MAaTEepUAIbHOM TOYKH II0 OKPY)KHOCTH C
IIOCTOSIHHOW 110 MOJYJII CKOPOCTBIO. YTJOBas CKOPOCTb, JIMHEHHas CKOpocThb. llepuon u
yacrora ooOpamnienus. LIeHTpocTpeMHUTeIbHOE YCKOPEHHE.

TexHuueckue yCcTpoiicTBa W MNPAKTUYECKOE MPUMEHEHHUE: CIHUJIOMETp, JBUKEHHE
CHaps1J10B, LIETIHBIE U PEMEHHBIE TIEpEayu.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUSI.

[Tpeobpa3zoBanre ABMXKEHUN € UCIOJIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaOGnronenue 1BukeHus Tena, OpOIICHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUS.

Hamnpagnenne ckopocTy py JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4yeHne HEpaBHOMEPHOIO ABMKEHHUS C LIENBIO ONIPEIETICHHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY  IMYTAMH, INPOWIEHHBIMH  TEIOM  3a
MOCJIeI0BAaTEIbHbIE PaBHbIE IMPOMEXKYTKHM BpPEMEHU IpU PABHOYCKOPEHHOM JBUKEHHU C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3y4eHne ABMKEHUS IIapUKa B BSI3KOM JKUJIKOCTH.

N3yueHne ABMKEHUS Tena, OPOLIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmnes. [lepBoiil 3akoH HeroToHa. IHEpLnansHble CUCTEMBI
OTCU€Ta.

Macca tena. Cuna. IlpuHumn cynepno3unuu cui. Bropoil 3akoH Herorona s
MaTepuanbHOU TOUKU. Tpernii 3akoH Hpr0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsoxectd. [lepast kocMuyeckas CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.



Tpenune. Buapl TpeHust (mokosi, cKoyibkeHusi, kadeHus). Cuna Tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUsS U cuiia TpeHus nokos. Kospoumment tpenns. Cuna conpoTUBICHUS
IIPU JIBUKEHHUU TENa B KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeiabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT cuiIbl OTHOCUTENIBHO OCU BpaumieHus. Ilnedo cunbl. YcnoBus paBHOBeCHs
TBEPIOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIIHUKY, JBUKECHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX TEI.

Bropoii 3akon HerotoHna.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT AepOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABMXeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YHIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIA, UMEIOIIET0 OCh BPALCHUS.

Tema 3. 3akonwl coXpanenus 6 MexaHuke

Hmnynsc MaTepraibHOM TOYKHU (Tela), CUCTEMBI MaTepUATbHBIX TOYeK. IMITylbC CHITBI U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUITBL.

Kunernueckast sHeprus marepuaibHON Touku. TeopemMa 00 M3MEHEHMHM KUHETUYECKON
DHEPIHUH.

[TorenunanbHast 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHLHUANbHbIE CHIIBL. CBsA3b pabOThl HENOTEHIMAJIBHBIX CHI C
WU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heyrnpyrue CTOIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NPAKTHUYECKOE NMPHUMEHEHME: BOJAOMET, KOIEpP, MPYKUHHBIN
IIUCTOJIET, JBUKEHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeaxkTnBHOE ABMKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne aOCOMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue cBsi3U pabOTHI CUJIBI ¢ M3MEHEHHEM MEXaHWYECKOH »Hepruu Tela Ha
IIPUMEpPE PaCTSHKEHHSI pE3UHOBOTO JKI'yTa.



Paszgea 3. MoJsiekyJsipasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopun

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETUYECKOH TEOPUU U MX OTMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABIKEHHS U B3aUMOJICHCTBUS UYaCTHI]
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkyn. KonaudecTBo BemiecTsa.
[TocTostnHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usamepenue. lllkana remneparyp Llenbcusi.

Mopenp upeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
ulealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpeiHedl KHHETHYECKOW »HEepPruu
TEIJIOBOTrO JBWKEeHMs dactul rasa. [llkama temneparyp KeneBuna. I'a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3omponecchl B vacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpeicTaBieHue U30IPOLIECCOB: U30TEpMa,
u30Xxopa, u3odapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME JUCKPETHOE CTPOCHUE BeliecTBa, Qororpaduu  MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbiTa ITepHa.

OnBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBUSA.

Monens, WUTIOCTpUpPYIOLIAs MPUPOLY JaBICHUS ra3a Ha CTEHKH COoCyaa.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3IyXa B KIACCHOM KOMHATe Ha OCHOBE HM3MEpEHHH 00bEéMa
KOMHATBHI, IABJICHHS ¥ TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 ra3a.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpEHHSS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ n3MmeHeHusi. KonudecTBo TeroTsl U pabota. BHyTpeHHssI SHEpTrusi 0THOATOMHOTO
UJeanbHOro ra3a. Bujpl Ternonepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEMI0EMKOCTH BellecTBa. KoaudyecTBo TEMIOTHI MpH TEIUIONEpeaaye.

[TonsstTue o0 anmabatHoM mporecce. IlepBblii 3axkoH TepMmoauHaMmukH. [Ipumenenue
MEpPBOTO 3aKOHA TEPMOAMHAMUKH K u3omporieccaM. [ padudeckas nnTepnperaius padboThI rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPO/IE.

TennoBeie MamuHbL. [I[puHIUTIBL AeiicTBUS TemaoBbIX MantuH. [IpeoOpa3zoBaHus SJHEPTUH B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero Kod(hPUIUEeHT MOJIE3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue YCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHHUE: JBHUTaTelb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

WN3meHenne BHYTpEHHEW SHEPrUU Teja TPHU COBEPIICHHH pabOThI: BBUIET MPOOKH W3
OyTBUTKM TIOJ ACMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3(dupa B JIAaTyHHOU TpyOke MyTéM
TpeHus (BUICOAEMOHCTpALs).

W3meHeHne BHYTpEHHEH aHepruu (TemMrepaTypsl) Tela Ipy TeIuionepeaaye.



OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUsI, PEAKTHBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpecamnvie cocmosanusn eeugecmea. Dazoswvie nepexoonvt

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEIIbHAS BIAKHOCTh BO3/yXxa. HackImeHHbIi map. Y aenbHas TemoTa mapooopa3oBaHusl.
3aBUCHUMOCTh TeMIIEpaTypbl KUIICHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpuctamibl. CoBpeMeHHbIe MaTepuaibl. [lnaBneHue W Kpuctayum3anus. Y aeiabHas
TeruioTa riasieHus. Cyonumarus.

YpaBHEeHUE TEIIOBOTO OanaHca.
TexHuuyeckue ycTpOWCTBa W MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETD,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MaTcepuaioB, B TOM YHUCIIC
HAaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

HabGnroneHnue HarpeBaHus U TUTABJICHHUS KPUCTAIUIMYECKOTO BEIIECTBA.
JleMOHCTpaIus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3mepenne OTHOCUTENHHOM BIIaKHOCTH BO3yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpuzauusi Ten. OJNEeKTpUyeckud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsiOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  JIEKTpUYECKHM  3apsi.
Onekrpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnousd. [lpuHmun cyneprnozunnn
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTH IIEKTPUYECKOTO MMOJIS.

Pabora cun oanexktpocratudyeckoro mods. [loreHnman. Pa3HOCTP  MOTEHIMAIOB.
IIpOBOIHUKY U IUDIIEKTPUKH B JJIEKTPOCTATUYECKOM T10JIE. JAUDIIEKTpUUYECKast IPOHULAEMOCTD.

OnextpoéMkocTs. KoHzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. JHEprus
3apsKEHHOI0 KOHJIEHCAToPA.

TexHudeckne yCTpoOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL, 3JIEKTPOMETD,
ANIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIbHBIM
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIUIT AEHCTBUA 3JIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DJIEKTpOCTAaTUYECKAs 3aIUTa.

JIMDIEKTPUKHU B DJIEKTPOCTATUUECKOM I10JI€.



3aBUCUMOCTh  JJIEKTPOEMKOCTH  IUIOCKOTO KOHJEHCAaTopa OT IUIOIMIAAHW ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma y1s ydyacTka LernH.

DneKTpuuecKoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
ITocnenoBarenpHOE, MApaUIEIBHOE, CMEIIAHHOE COEAMHEHNE IIPOBOIHUKOB.

PaboTa snekrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIHOCTD 3IEKTPUIECKOTO TOKa.

DJIIEKTPOABUKYILAsA CUJIA U BHYTPEHHEE CONPOTUBIIEHUE MCTOYHHMKA TOKA. 3akOoH Oma Juis
MOJIHOM (3aMKHYTOM) 3yiekTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh COMTPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEeKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITYYKOB.

[TomynpoBomHuku. CoOCTBEHHass W TpPUMECHAs MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAS
Jucconuanus. DIEKTPOIIN3.

DnexkTpruueckuil ToK B ra3ax. CaMOCTOSITENIbHBIN 1 HECAMOCTOSTENbHBINA pa3psaa. MoiaHuUsL.
IIna3zma.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbI, TEPMOMETP CONPOTUBJICHHS, BAKYYMHBIA JHOJ, TEPMHUCTOPHI U (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TIJIOIIATH
MOTIEPEYHOI0 CEUEHUs U MaTepuaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue >IeKTpoABMKYLIEH cuiibl. KopoTkoe 3aMblKaHHE TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHET O COIPOTUBIICHUSI.

3aBUCHMOCTH COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 37EKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOIMMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3ydeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepenne  SAEKTPOABMKYIIEH CHIIBI  HCTOYHMKA TOKa W €ro0  BHYTPEHHETO
COTIPOTHUBIICHUS.

HabGnronenue anexrponusa.

Me:xnpeamerHbie CBA3H



N3yuenne kypca ¢uzuku 06a3oBoro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C YYETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH, OHOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, HAaY4HbIH (akt, rumore3a, (uU3MyecKkas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelmieHHEe CHUCTEMbl ypaBHEHM, JHWHEWHas ¢(yHKkuus, mapabona,
runepooia, ux rpaguK| U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCHHYC, TAaHT€HC,
KOTaHI'€HC, OCHOBHOC TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhI M HMX IPOCKIMU Ha OCH
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOM mpupoje, nupy3us, 0CMOC, TEIIO00OMEH
JKUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIa4d, TEIJIOBOC PABHOBECHUE), DIICKTPHUCCKUE SIBIICHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEH W Ta30B, JJIEKTPUYECKHE
CBOWCTBA METAJLJIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIIMS, TalIbBAHHUKA.

leoepachusi: BTaXXHOCTH BO31lyXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonoeusn: nmpeoOpa3oBaHue ABMKEHUI C UCTIOIB30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyrue), JIBUraTellb BHYTPEHHErO CrOpaHWs, IapoBas TypOuHa, OBITOBOM
XOJIOJMIIBHHUK, KOHJAUIIUOHED, TEXHOJIOTUHU TOJIYyUYEHHSI COBPEMEHHBIX MaTEpPHUaioB, B TOM YHCIIC
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTATHYECKas  3amuTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPUHTEP, AJIEKTPOHATpPEeBATEIbHBIE MPHOOPHI,
AJIEKTPOOCBETUTEIILHBIC TIPUOOPHI, FAJIbBAHUKA.

11 KJIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

[TocrosiHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHuTOB. Mar’muTrHoe IIOJe.
Bekrop marauTHONM MHAYKIMH. [[pyHIMI Cynieprno3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKuMU. KapTiHa TuHUI MarHUTHON MHAYKIUU TOJISl IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje NnpoBOAHMKA ¢ TOKOM. KapTuHa nMHMHM MHIYKIUM MarHUTHOTO IOJIS
JUIMHHOTO NPSIMOIO NMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuna Jlopenna, e€ Moxaynb W HampaBleHHE. J[BHKeHHE 3apsyKEHHOM 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne HneKTpOMarHWTHOM WHAYKIMH. [IOTOK BeKTOpa MarHUTHOW WHIYKLUU.
DIIEKTPOABMKYIIAsA CHIIAa MHAYKIMHU. 3aKOH 3JIEKTPOMarauTHOW nHykunu dapazes.

BuxpeBoe anekTpuyeckoe moisie. DIEKTPOABMKYIIAS CHUJa WHAYKLIUU B IPOBOJHHUKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOJABUKYIIAS CHJIa CAMOUHIYKIIHH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKHU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.



TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHWE: TOCTOSHHBIE MArHUTHI,
AIIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS MEYb.

Llemoncmpayuu

OnbIT OpcTeaa.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHuY MHIYKIMKA MarHUTHOTO TOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIMTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJABUKYILEH CUJIbI MHAYKIIMU OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYLIKH C TOKOM.

HccnenoBanue 1eicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS AJIEKTPOMArHUTHON UHIYKITUH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUSA

Konebarenpnass cucrema. CBoOOgHBIE MexaHMUYeCKHe KojeOaHus. [‘apMoHMYecKue
konebanus. Ilepmon, dactora, amrumtyna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE IapMOHUYECKHUX KosebaHui. IIpeBpaiieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KOoie0aTeJIbHOM KOHType. AHAJOTUsl MEXIYy MEXaHWYECKUMH U  DJIEKTPOMAarHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPrUU B UICATBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBiaenue o 3aTyxaromux KojeOaHUsIX. BbIHY)XeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJIeOaHus.

[TepemennbIil Tok. CUHycOMaIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh NMEPEMEHHOTO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. I[IpousBoacTBo, mepemgaya W NOTPEOJIEHUE 3IEKTPUUECKOW HHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AneKkTposHepruu. KynbTypa wucnoiab3oBaHUs
AIIEKTPOIHEPTUU B TOBCEITHEBHOM JKU3HHU.

TexHnueckue yCTpoOilCTBAa M TPAKTHUECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
reHepaTop INEPEMEHHOI0 TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTeNbHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTHYeCKUn
MasITHHK).

Habmonenue 3aTyxaromux KoiedaHui.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcmumnorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsOKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociieoBaTeIbHOM COEAMHEHUH PE3UCTOpA, KAaTYIIKM WHAYKTUBHOCTH U
KOHJICHCATOPA.

Monenb TUHUY 3IIEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAJIBIX KOJIEOaHUH Tpy3a HA HUTH OT JJTUHBI HUTU U
Macchl Tpy3a.

HccnenoBanue TMepeMEHHOIO0 TOKa B IENM W3 IOCIEIOBATENbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

MexaHuuyeckue BOJHBI, yciaoBHsl pactipocTpanenus. [lepuon. CkopocTh pacpocTpaHeHus
u januHa BoyHbL. [lomepeunble u mponosibHble BOJHBL MHTepdepenuuss u nudpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBI. YCJIOBHS W3Iy4EHHUS SJEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BoiHe. CBOMCTBAa 31EKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakmus, uaTepdepenuns. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[lkana »IeKTPOMArHUTHBIX BOJIH. [IprMeHeHHe 3IeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3H U TEIIEBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKatoIIel Cpeibl.

TexHUYeCKHE YCTPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: MY3BbIKAJIbHbIE WHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE W MEAMIIMHE, Pajap, PaJiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne otpaxkeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiii MEXaHMUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue CBSI3M TI'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJIOM M 4acTOTOM
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPAa)K€HUE, MPEIOMIICHHE,
noJsipu3alus, Tuppakuus, UHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacipoCcTpaHeHUEe CBETa B OAHOPOIHOM cpefie.
JIyud cBeta. ToUeUHBIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUIl B IMIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI MPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM IMOKa3aTesb
npenomiieHusi. IlomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yroia MOJIHOrO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus ceera. CloxxHbIH coctaB 6enoro cera. L[Ber.



ColOuparonue W paccewBamIIuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHla TOHKOM JMUH3BL. [locTpoeHune n3odpakeHuil B COOMpAIOINX U pacCEUBAIOIINX
nuH3ax. QopMyIia TOHKOW JIMH3BL. Y BEJIMYECHHE, 1aBaEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOEKIMOHHBIA amnmapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OINTUKA, JUGPaKIMOHHAS
pemeTKa, NOJIIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHHE, OTpakeHUWE U IpernoMieHue cBera. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB U300paKeHU B JIMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHON TEOPUHM OTHOCUTEJIBLHOCTH
I'paHnIBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHWKH. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEIIBHOCTU: HMHBAPUAHTHOCTH MOIYJIA CKOPOCTH CB€Ta B Bakyyme, IPUHLUI
OTHOCHUTENIbHOCTH DUHILTEHHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAILIEHUE JITHBI.
OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.
CBs13bp MaccChl C SHEPTUEN U UMITYJILCOM PEIITUBUCTCKOMN YaCTHUIbl. DHEPIUs MOKOSL.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €r0 YACTOTOU. DHEPTUS U UMITYIHC
¢doroHa.
OtkpeiTne u wucciaenaoBanne (oroadpdexra. Ombitet A. I'. CromeroBa. 3akoHBI
dotorddekra. YpaBuenue DitHmreitHa 1 hotodpdexra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHYECKOE IEMCTBHUE CBETA.



TexHuueckue yCTpoiiCTBaA M NpaKTHUECKOE NpUMEHeHHe: (poTodnaemMeHT, (OTOAATUHUK,
coJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vactuil. [lmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHSl SHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalu3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeHyaTbiX CIIEKTPOB U3ITyYESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHeyaToro crexkrpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOEGHHA  sjpa. OtkpbiTHE
pannoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa paJioakTUBHOTO U3ITYYCHUSI.
CsoiicTBa anbda-, 6era-, raMma-u3inydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OTtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sjapa ['eiizenOepra—VBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM OeTa-pacnaa. ['amma-uzinydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIEP.

Anepuuiii  peakrop. TepmosiaepHblii cuHTe3. IIpoGneMbl M NEpCHEKTHUBHI  SACPHOU
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SAEPHOM SHEPTreTHKH.

OnemeHTapHble YacTULIBI. OTKpPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNUS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.

dyHIaMEHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTUHBI MUpPA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. JiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHOMuHM. lIpukimagHoe W MHpPOBO33PEHUECKOE  3HAYCHHUE
ACTPOHOMHUHU.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counnine. ConHeuyHas akTUBHOCTh. Mcrtounuk sHeprunm CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CIEKTpajbHBIA KJIacC — CBETUMOCTbY». 3BE3IbI
[JIaBHOM TOCJEN0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE IPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonwuioro B3peiBa. PennkroBoe nznydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IHS
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
THYECKOW cdepax MesTeNTbHOCTH 4YeNoBEeKa, pOoJib M MeCTO (M3MKHM W acTPOHOMHHU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (UINYECKON Teopud B (OPMHUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001EM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUN O IPUPOIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 Kkilacce ocCylecTBIsieTCS C yYETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHUE, Hay4HbIH (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpuUs, HaOIIO/EHHeE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTApHBIX (DYyHKIIHIA,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpEIeeHNE MIIOIaIU MIIOCKUX GUryp U o0bEMa Ted.

buonocus: »nextpudeckue SBICHUS B JKUBOW HpHUpojie, KojeOaTenbHbIE IBHUKEHUS B
KUBOW NpPUPOJE, ONTHUYECKHE SBJICHHUS B KMBOM mIpupoje, AeHCcTBHE paAuallud Ha >KHUBbIE
OpraHU3MBl.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTaJLIMYeCKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghus: MarHUTHBIE TOJNIIOCa 3€MJIH, 3aJIeKH MarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAXA DJIEKTPOIEpeNad, T€HEPaToOp MEPEMEHHOTO TOKA, 3JIEKTPOIABUIATEb,
UHAYKIMOHHAsT TeYb, pajap, paauoNpHEMHUK, TeJNEeBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN arnmapar, BOJIOKOHHAs ONTHKA, COJIHEUHasi OaTapesl.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro npeamera «Dusmnka» Ha ypoBHE CpefHero obiiero odpazoBaHUs
(0a30BbI1  ypOBEHB)  JIOJDKHO  OOECHEYHUTh  JOCTHUKEHHE  CIEAYIOIIUX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUS yueOHOro mpeamera «Du3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIUXCsl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIUEH JMYHOCTH, CHCTEMOH IICHHOCTHBIX OpPHCHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXKICHHIA, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IEHHOCTSM POCCHICKOTO  OOIIECTBa,
pacuIipeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOILIECCE PeaTu3allid OCHOBHBIX
HAIpPaBICHUN BOCIIUTATEIBHOMN 1€ATEIHHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOYdYaIOMIerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO O0IIECTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUYECKHX M JEMOKPATHYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIFHOCTh B MHTEPECAaX T'PaXKTAHCKOTO OOIIECTBA,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEeIbLHON OpraHU3alHu;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTApPHON U BOJIOHTEPCKOM IEATEITHBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTH POCCUMCKON TPaT1aHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCHMCKHIX
YU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUsS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHCJIE B ICATEIHPHOCTH YIEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IIOCTPOCHUE YCTOHUNUBOTO OYIYyIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY Hay4YHOTO TBOPUYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K pa3nuuHbiM chepamM MNpoPecCHOHANBHONU AESITENbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymymIeit
poeccHu M peaTn30BbIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUH BCEU KU3HU;



6) IKOJIOTHYECKOT0 BOCTTUTAHMSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TJ00AJLHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAHUPOBAaHHE W OCYIIECTBICHHE JCHCTBUI B OKpYXKaIOIIEH Cpeae Ha OCHOBE 3HAHUS
1eIel yCTOHYMBOTO Pa3BUTHS YEIOBCUECTBA;

pacuIiMpeHre OmbITa JEATETbHOCTH 9SKOJIOTMYECKOW HAMNpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUMN 10 (pHu3mMKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HAHME IICHHOCTH HAyYHOU JEATEIbHOCTH, TOTOBHOCTh B MPOLIECCe M3YUEHUsS (HU3UKU
OCYIIECTBIISATh MPOSKTHYIO U HCCIIEA0BATENBCKYIO JEATEIILHOCTh HHIANBHUIYAIEHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHbIE YHUBePcAIbHbIE YUeOHbIEe 1eiCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENIbHO (pOPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPENIETIATh e ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX IOCTHKECHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabaThIBaTh IUIAH PELIeHHs TPOOJIEMbI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTH, OIEHUBATH COOTBETCTBHE PE3YJIHTATOB IIEISM,
OIICHUBATh PUCKH ITOCIICICTBHUI JICSITCIBHOCTH;

KOOPJIMHHUPOBATh M BBINONHATH pabOTy B YCJIOBUAX PpEaTbHOTO, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS .

BIIQ/IETh HAYyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUSAMHU W MeToAamu (pu3mdeckoi
HayKH;

BIIAJICTh HAaBBIKAMHU YYEOHO-UCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa4
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TIOJYYEHHIO HOBOTO 3HAHMs, €ro WHTEPIPETallUH,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3ajady, BBIABUTATh
TUTIOTE3y €€ peIIeHUs, HaXOAUTh apTyMEHTHhI ISl JOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3aJ1aBaTh MapaMeTPhl ¥ KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TIONYYEHHBIE B XOJE€ peUIeHHS 3afaud pe3yiabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33/71aud B O0Opa30BaTEIBHOW JCSATEIHHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HaHUS 10 (PU3HMKE B MPAKTUUECKYIO 00IACTh KU3HEACSITENbHOCTH;



YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIZIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUIriHAJIbHBIC ITOAXOAbI U PCIHICHU A,

CTaBUThb HpO6JIeMBI " 3a7la4u, JOIMYCKAarIMEC AJIbTCPHATUBHBIC PCIICHU .

PatGora ¢ undopmanmeii:

BJIa/IETh HABBIKAMU MOJTY4YeHHsS] MH(MOpMALUU (PU3NYECKOTO COJIEPKaHUs U3 HUCTOUHUKOB
pa3HBIX THWIIOB, CaMOCTOSITEIbBHO OCYHIIECTBJISATh IIOUCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEpIpEeTario HHPOPMALIUU PAa3TMYHBIX BUOB U (OPM IMPEICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCIIOJIb30BaTh CpEACTBa HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

co3laBaTh TEKCThl (DU3UYECKOTO COJIEpXKaHUS B PA3IUYHBIX QopMmMaTax ¢ Yy4ETOM
Ha3HAueHUs MHPOpPMALMU U LEJIEBOM ayIUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MMpEaACTaBJICHUA U BU3yaJIU3allH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JEATEIBHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IMKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUSl C HCIOJb30BAHHUEM SI3BIKOBBIX
CPEACTB;

MOHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHOM JESITENbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JNIEUCTBUA MO €€ JOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBHUH, PACIpENeNaTh POJIM C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaTbl COBMECTHOU pabOThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJO0I'0 YJaCTHHKA KOMaHbl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLIEHWBATHh HAEHU C MO3ULUN HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIAATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PerynasiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (pU3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITH IUIAH PEIICHHs] PACUETHBIX M KAa4eCTBEHHBIX 3ajad, TJIaH
BBITIOJIHEHHSI TIPAKTHYECKOM pPabOThI ¢ Y4ETOM MMEIONMIUXCSA PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;
pacIMpsTh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JINYHBIX MPEANOUTECHUN;
JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATh MIPUOOPETEHHBIN OTIBIT;



croco0CTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO DSPYAUIMH B 007acTH (UBUKH,

MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIAJICTh HABBIKAMU ITO3HABATEIBHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUI;

UCIIOJIb30BaTh NMPUEMBI pe(IEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O pEIIECHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEILICHUS 10 UX CHHKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIbTaTOB JEATEIbHOCTH;

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJITaTOB IEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKU.

B mporiecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MTPOTPaMMBI 110 (PU3UKE IS
YPOBHSI CpEAHEro 00mero oopa3oBaHusi y 0OydaOIIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
UHTEJUIEKT, MPeAIoaraloui chopMIUpPOBAHHOCTb!

CaMOCO3HAHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh TOHUMAaTh CBOE HMOLMOHAIBLHOE COCTOSTHHE,
BUJICTH HAMPABJICHUS Pa3BUTHUS COOCTBEHHOH SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYJIMPOBAHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTH aJalTHPOBAaThCS K 3MOLMOHAIBHBIM
U3MEHEHUSM U MPOSABIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEII MOTHBAllMM, BKJIIOYAIOIIEH CTPEMIIEHHWE K JOCTIDKEHUIO LIENIM U YCHexy,
ONTUMMU3M, UHULIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/sI U3 CBOUX BO3MOXHOCTEH;

SMIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh 3MOLMOHAJIBHOE COCTOSHUE JIpPYTHX,
YUUTBIBATh €0 IIPU OCYIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3periaTb KOH(IMKTHL.

NPEJMETHBIE PE3YJIbTATbBI

K koHny o6yuenus B 10 kJiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTH Yy OOYUaAIOLIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMepax pojib U MecTo (U3MKU B (POPMUPOBAHUN COBPEMEHHOM
HAayyHOW KapTHHBI MHUpA, B Pa3BUTUHA COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKON
JNeITEeIILHOCTH JIFOIEH;

YUUTBHIBaTh TPAHUIbl NPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJENel: MarephalbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéTa, aOCOIIOTHO TBEPJOE TENO, WACANbHBIM ra3, MoJenu
CTPOEHMS Ta30B, )XKMAKOCTEH M TBEPABIX TE€J, TOUECUHBINH DJIEKTPUUYECKHUH 3apsA] NPHU PELICHUU
buznyeckux 3a1ay;

pacro3HaBaTh (pU3MUecKHe sBIEHUS (Mpolecchl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE BM)KEHHE, CBOOOJHOE MaJeHue Tel,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddys3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tesl MpH HarpeBaHUU
(oXJaKJJeHUH ), TEIJIOBOE paBHOBECHE, UCTIAPEHHE, KOHCHCAIUS, IIaBlIeHHEe, KPUCTAIIU3aHs,
KHUIIEHUE, BJIAKHOCTH BO3]lyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM



COCyZ€, CBA3b MEKIY IapaMeTpaMH COCTOSHMs ra3a B H30IPOLECCAX, DJIEKTPU3aLus Tell,
B3aMMO/ICVICTBUE 3apsAI0B;

OTKCBHIBATh MEXAHUYECKOE JIBUKECHUE, HCIOJIb3YS (PU3NUYECKHE BEIMYMHBI: KOOPIMHATA,
IIyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHja, UMITYJIbC Tela, KHHETHYECKas
SHEprus, NOTEHLMAJIbHAs SHEprus, MexaHudyeckas paboTa, MeXaHWYecKas MOIIHOCTb; IpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKHN CMBICT HCIOJIB3YEMBIX BEIUYMH, UX
0003HAUEHHSI ¥ €JMHUIIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMU BEJIMYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBJICHUS, HCIOJb3YS
¢u3nueckue BEIWYMHBL: JIABJICHUE Tasza, TEMIIEpaTypa, CpenHss KUHETHYECKash SHEprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaApaTUyHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, padora rasa, KO3(QQHUIMEHT HOJIE3HOro JEeHCTBUS TEIIOBOIO
JIBUTATENIsA; IPU ONUCAHUM NTPABUIIBHO TPAKTOBATh (DU3MUYECKHM CMBICI UCIIOJIb3YEMbIX BEJIMUYNH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTH (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONMCHIBATh U3YYCHHBIE JJIEKTPUUECKHE CBOMCTBA BEILECTBA M AIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONIb3ys (PU3NUECKUE BEITUUMHBL AJIEKTPUUYECKUM 3apsi, 3JIEKTpUUYECKoe IoJe,
HAnpspKEHHOCTh  TOJIS, IOTEHLMAl, pPAa3HOCTh IOTEHIHAJIOB; IPU ONUCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMBIX BEIMYUH, WX OO0O3HAUCHUS W EIHHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMYUHY C JPYTUMU BEJIMUYUHAMUY;

aHAJU3UpPOBaTh (PU3MUYECKHE MPOLECChl U SIBIEHUS, UCHOJb3ys (DU3MUYECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemMupHoro taroreHud, |, |l u |1l 3akonsr HbroTOHa, 3aK0oH coxpaHeHus
MEXaHUYECKOHM dHEPruu, 3aKOH COXPAHEHUsI UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPaBUsI MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, Ia30BbIE 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAaHEHUS
AIIEKTPUYECKOT0 3apsna, 3akoH KylloHa, mpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIMPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIpaKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIINUH, TPUOOPOB U TEXHUUYECKHX YCTPOICTB;
pa3auyaTh yCIOBHS X O€30MaCHOTO MCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, mpu 3ToM  (OpMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTaHOBKY W3
MPeJI0KEHHOTO0 000PYAOBAHUSL, TPOBOAUTH OIBIT M (OPMYIUPOBATEH BHIBOIBI;

OCYIIECTBIISATh MpSMble U KOCBEHHBbIE H3MEpPEHMs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELTHOCTEW U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (QU3NYECKUMHU BEIMYMHAMU C HCIIOJIb30BAHUEM
OpSIMBIX M3MEPEHMH, MPH 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (GUKCHPOBATh PpE3yNIbTaThl
MOJYYeHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, JI€aTh BBIBOIBI
10 pe3yJIpTaTaM UCCIIEI0BaHNUs;

coOnrofarh mnpaBuia 0€30MacHOr0 Tpyda IMPU NPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 33JaHHOM (PU3MUYECKOW MOJENbIO, HCIONb3Ys
¢duznyeckue 3aKOHbI M MPUHLIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladd BHIOMpATh (PU3NUECKYIO



MOJieJIb, BBIACNATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXoIWMble s e€ peleHus,

MIPOBOAMTH PACU€ThI U OLICHUBATH PEATbHOCTh MOIyYEHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI,
pemath KayecTBEHHBIC 33Ja4YM: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUMBYIO IIETIOUKY

paccyXJIeHU ¢ OMOpPOi Ha M3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS,

UCIONIb30BAaTh NpPU pPELICHHMH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAalUOHHbIE
TEXHOJIOTUH Ui TIOMCKA, CTPYKTYPHPOBAaHUS, MHTEPIPETALMU U TPEACTABICHUS Y4eOHOH H
HAYYHO-TIOMYJISIPHOH HMH(OpMAIMK, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(OpPMALINIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX y4EHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
obecrnieueHrs 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHHUS 3/I0POBbS U COOIOICHUS HOPM HKOJIOTUYECKOTO TMTOBEJICHUS B OKPYKaIOILEH cpere;

paboTaTh B TpyIIE C BHIIOJHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IUIAHUPOBATh paboTy
TPYIIbI, pAalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJIAPTHBIX CUTYalMsIX, aJIeKBAaTHO OIIEHMBATH BKJIAJ Ka)XJOr0 M3 yYAaCTHUKOB TPYIIbI B
pelieHne paccMaTpuBaeMoOi IPOOIEMBI.

K koHny o6yuenus B 11 kiiacce npeaMeTHbIE pPe3yabTaThl HA Oa30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

JEMOHCTPHUPOBATh Ha MPUMEPAX poJib U MecTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTUHBI MHPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJOTUH, B MPAKTHUECKOMN
JeSITeIbHOCTH JIF0/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBI TIPUMCHEHUS W3YYCHHBIX (U3MUECKUX MOJCICH: TOYCUHBIN
JNEKTPUYECKUN 3apsif, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, SIEPHAs MOJENIb aroMma,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O SI7Jpa MPH pelieHrur GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (IIPOLIECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3HKH: DJIEKTPUYECKasi MPOBOJNMOCTH, TEIIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JEHCTBUS TOKAa, B3aHMMOJCHCTBHE MArHUTOB, JJIEKTPOMArHUTHAs
WHAYKINS, JCeWCTBHE MAarHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM M JBWXKYIIUICS 3aps,
AIIEKTPOMArHUTHBIE KOJIEOaHUS ¥ BOJHBI, IPSIMOJIIMHEHHOE pacTipOCTpaHEHUE CBETa, OTPAKEHHE,
npejromiieHne, uHTepdepeHnus, Iudpakiuus ¢ TONSPHU3alUs CBETa, AHUCIEPCUS CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOr0
CIIEKTpa aToMa BOJ0OPO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OIMCHIBATh HM3YYECHHBIC CBOMCTBA BEIIECTBA (DIEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD PA3IMUHBIX CPE) M AIIEKTPOMArHUTHBIE SBICHUS (IIPOIECCHI),
UCTIONB3YS (U3MYECKHE BEIMYUHBL: DJICKTPUUECKUN 3apsij, CHIa TOKa, DJIEKTPHUECKOe
HaIpsDKEeHUe, 3JIEKTPUUECKOE COTPOTUBIICHUE, Pa3HOCTh IOTEHIIMAIOB, 3JIEKTPOIBUKYIAs CUa,
paboTa TOKa, MHIYKIHS MarHUTHOTO IO, cWia Ammepa, cuia JlopeHIa, WHIYKTHBHOCTh
KaTyIIKH, SHEPTHs AJIEKTPHUYECKOTO0 M MAarHWTHOTO TIOJEW, TMEepPHOJA W 4YacToTa KoyeOaHWd B
KoJIe0aTeIbHOM KOHTYpE, 3apsj U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMATrHUTHBIX
KonebaHui, (HOKyCHOE pAcCTOSHHE W ONTHYECKas CHUila JMH3bI, MPU OMUCAHUHM MPABUILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMbIX BEIMYUH, WX OOO3HAUYEHUS W CIMHHMIIBI,
yKa3bIBaTh (POPMYITBI, CBS3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIMYNHY C APYTUMH BEJTHUNHAMU;

OMKCHIBATh M3yYCHHBIE KBAHTOBBIC SIBJICHHS U TIPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTH AJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
UMITYJIbC (OTOHA, TEPHOJ TMOoJTypacraja, JHEPTUs CBSI3W AaTOMHBIX sIep, TPU OMUCAHUU



MPaBWJIBHO TPAaKTOBAaTh (U3WYECKUN CMBICI MCIONb3YyEMbIX BEJIMYMH, MX OOO3HAYeHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DM3MUYECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BRIYUCIIATH 3HAUYCHUE (PU3NICCKOM BEITMYUHBI;

aHAIM3UPOBATh (U3NYECKUE MPOIECCHl W SBIICHUSA, UCHOIb3Ys (PU3NYECKUE 3aKOHBI U
OpUHUMIBL: 3aKk0OH OMa, 3aKOHBl IIOCJIEAO0BATEIBHOIO M MApaJUIEIbHOTO COEAUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
IPSMOJIMHEMHOIO PacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKCHMS CBETA, 3aKOHBI IIPEIIOMIICHUS
cBeTa, ypaBHeHMe OWHmTelHa Ui ¢GoTtordderra, 3aKOH COXPAHEHUS SHEPruu, 3aKOH
COXpPAaHEHHUsI MMIYJbCa, 3aKOH COXPAaHEHUs DJIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MacCOBOI'O 4YMCJIA, MOCTyJaTbl bopa, 3aKOH PajMOaKTUMBHOIO paclana, MpU ATOM pas3jinyaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPaKEHUE W YCIOBHS (TPaHUIIBI,
00J1aCTH) TPUMEHUMOCTH;

ONpENENATh HAMPABICHUE BEKTOPA MHAYKIMUM MAarHUTHOTO IOJISI IIPOBOJHUKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOWTH M OIHCHIBATh N300pakeHNE, CO3/IaBAeMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30M;

BBITMIOJHATh JKCIEPUMEHTHl 10 HUCCIIEOBAHUIO (PU3UYECKUX SBICHUN M IPOLIECCOB C
UCIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npobnemy/3agady W TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpeHHs] (DU3MUECKHX BEJIWYMH, MPH ITOM
BbIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHHS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (DMKCHPOBATH PE3YyJbTAaThl MOJYYEHHON 3aBUCHUMOCTHU
busznyecKkux BENWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI IO pe3yabTaTaMm
UCCIIEI0BAHMS;

coOnronarh mnpaBuia O€30IacHOrO TpyAa IMPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTeNIbCKOM UM TMPOEKTHOW JAEATeNbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THbIE 3aJayd C SIBHO 33JaHHOM (DU3MYECKON MOJENblo, HCIONb3ys
(du3nyeckue 3aKOHbI M MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/la4M BbIOMpATh (PU3NUECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (POpPMYIbl, HEOOXOIuWMbIe s e€ peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAbHOCTD MOYYEHHOTO 3HAYeHUS (PU3NUECKON BETHMUNHBI,

pemath KauyecTBEHHbIE 3aJaud: BBICTPAaUWBATh JIOTMUYECKH HEMPOTUBOPEUMBYIO IIETIOUKY
paccyXJIeHH ¢ OMOPON Ha U3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (DU3UYECKUE SBIICHNUS,

UCIIONB30BAaTh TNPU  PELICHUH YYEeOHBIX 3a7ad COBpPEMEHHBbIE HWH(OPMAaIMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, WUHTEPIPETAIMH U TPEICTaBICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHOM HMHQOpMAIMK, MOJYyYEHHON W3 pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATH MOTyyaeMyto HH(pOpMaIHio; OOBACHATH TPUHLIUIIBI IEHCTBUS MAIIUH, TPHUOOPOB
U TEXHUYECKUX YCTPONCTB, pa3NuyaTh YCIOBUS UX O€30MaCHOTO HCIONH30BAHHUS B
MOBCEIHEBHON JKW3HM; MPHUBOJIUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIETO0 MHpPA, B pPa3BUTHE
TEXHUKU M TEXHOJIOTHM; HCIIOJIb30BAaTh TEOPETHUECKHE 3HaHUSA MO (U3MKE B IMOBCEAHEBHOMU
KHU3HU JUIsl oOecrieueHus: O€30MacHOCTH NpU OOpalleHWH C NpUOOpaMH M TEXHUYECKHMHU
YCTPOMCTBAMH, JJIsi COXPAaHEHHsSI 3/10pPOBbSl U COOJIOACHUSI HOPM SKOJIOTHYECKOTO TMOBEACHHUS B
OKpyXarollel cpene; padoTaTe B TpyNIE C BHIIOJHEHHUEM Pa3IMYHBIX COLUAIBHBIX PpOJIEH,



IUTAaHUPOBaTh pabOTy TPYNIbl, PALMOHAIBHO pACHpelNeisTh OO0S3aHHOCTH U IUIAHUPOBATh
NeSITeIbHOCTh B HECTAHAAPTHBIX CHUTYyallMsX, aJEKBaTHO OILIGHWBATh BKJIAJ KaXAOTO W3
YYaCTHUKOB I'PYIIIbI B pELIEHUE pacCMAaTPUBAEMON ITPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N HaumenoBanun KoaunuyecTtBo yacon JIeKTPOHHbIE
© | e pa3iesioB H (undpoBbIe)
n/ Bcer  Konrtpoabnsl | IIpakTHyeck
TeM oOpa3oBaTejibHbIE
I 0 e padoThl ue padboTsbl
NpOrpamMmbl pecypchl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
dusuka u
— bubmuoreka [JOK
11 2 https://m.edsoo.ru/7f41bf
HAy4YHOTO 79
IMO3HAHUA o
Hroro mo pazueny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [{OK
2.1 Kunemartunka 5 https://m.edsoo.ru/7f41bf
72
bub6mmoreka [IOK
2.2 JluHamuka 7 https://m.edsoo.ru/7f41bf
72
3aKoHbI bub6mmoreka [IOK
2.3 COXPaHEHHS B 6 1 1 https://m.edsoo.ru/7f41bf
MEXaHUKE 12
Htoro no pazneny 18

Paznen 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJNHAMUKA

OcHOBEI
MOJEKVIISDHO- bu6mmoreka [IOK
3.1 yip . 9 1 https://m.edsoo.ru/7f41bf
KHHETHYECKOM 79
TEOPUH T
OCHOBEI bu6mmoreka [JOK
3.2 TEPMOJUHAMUK 10 1 https://m.edsoo.ru/7f41bf
1 12
ArperarHble
COCTOSIHUS bu6mmoreka [JOK
3.3 BEILIECTBA. 5 https://m.edso0.ru/7f41bf
da3oBrIc 72
TIePEXO0/IbI
Wroro no pazueny 24
Pa3nen 4. JIEKTPO/IMHAMUKA
41 DneKTpocTaTH 10 1 bubnmnoreka [JOK
' Ka https://m.edsoo.ru/7f41bf
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72

TlocTostHHBIHI
AIEKTPUICCKU

bubmuoreka [JOK

4.2 it Tok. Toku B 12 1 https://m.edsoo.ru/7f41bf
Pa3IMYHbIX 12
cpenax
Uroro no pazueny 22
PeszepBHOE Bpems 2
OBIIEE
KOJIMYECTBO
YACOBIIO 08 3 3
[TPO'PAMME
11 KJIACC
N HaumeHoBaHMe Kosun4yecTBo 4acos DJIeKTPOHHbIE
(undposbie)
n/  pasgenoBuTeM  Bcer  Koutpoubn IpakTHyeck
oOpa3oBaTe/ibHbIE
n MporpaMMabl 0 ble padoThbI ue padoThbl
pecypcsbl
Paznen 1. 3JIEKTPOJAMHAMUKA
MaruuTtHoe
Hote bubmuorexa [JOK
1.1 ) 11 1 3 https://m.edsoo.ru/7f41c
DeKTpOMarHuTH 97¢
ast UHIYKIUs T
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
MexaHn4ecKue u bu6nuoreka [IOK
2.1 AIIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c
bI€ KOJIEOAHUS 97c
MexaHnyeckue u bubmmoteka [IOK
2.2 3JIEKTPOMAarHuTH 5 1 https://m.edsoo.ru/7f41c
bI€ BOJIHBI 97¢
bu6nuoreka [IOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41c
97c
Wroro no pazueny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBEI
CIIeIIaIbHON
TEOpUHU
OTHOCHUTEIILHOCT
n

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c
97c
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Hroro no pazneny

4

Pa3znesn 4. KBAHTOBAS ®PU3UKA

DJIeMEHTHI bubmuorexa [JOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c
ONTHUKH 97c
bu6nuoreka [IOK
4.2 Crtpoenue atoma 4 https://m.edsoo.ru/7f41c
97c
bu6nmoreka [IOK
4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f41c
97c
Wroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOD®U3UKU

OJIEMEHTBI bubnnoreka IIOK
51 aCTPOHOMUU U 7 https://m.edsoo.ru/7f41c
acTpou3uku 97c
Hroro no pazgeny 7

Paznes 6. OBOBIIAIOIIEE ITOBTOPEHHUE

bubnnoreka IIOK
006006
6.1 COIAIOMEE 4 https://m.edsoo.ru/7f41c
MIOBTOPCHHE
97c
Hroro no pazgeny 4
PeszepBHOE Bpems 3
OBIIEE
KOJIMYECTBO 68
YACOB I1O

[NPOTPAMME
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