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I[TOACHUTEJIbHAA 3AIINCKA

[Tporpamma 1o (u3uke ©a30BOro ypoOBHS CpPEOHETO YpOBHS 00mEero oOpa3oBaHUsS
pazpaboTaHa Ha OCHOBE IOJIOXKEHUW M TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
obOpasoBarenbHON nporpammbl Depepannu, npeacrapieHHord B PI'OC COO, a takxe ¢ yuérom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusl y4eOHOTro
npeamera «Pusuka» B oOpa3zoBaHuu opranusanuii Poccuiickoit depepanuu, peanu3yromux
OCHOBHbIE 00pa30BaTEJIbHbBIE POTPAMMBI.

Conepxanue mporpaMmbl 1Mo (PU3MKE HANPABICHO Ha CTPAHMIBI E€CTECTBEHHO-HAYYHOU
KapTuHbl Mupa ydammxcs 10—11 kmaccoB mpu oOyueHuu ux (uszuke Ha 0a30BOM YpPOBHE Ha
OCHOBE CHUCTEMHO-JCSTEILHOCTHOrO KOHTeKcTa. IIporpamma mo (u3MKe COOTBETCTBYET
tpeboBanusiM ®I'OC COO Kk eBpONMEHCKUM JIMYHOCTHBIM, MPEAMETHBIM W METalpeIMETHBIM
pe3yibTataM OO0y4eHHs, a TaKkke 00ecreyrnBaeT HEOOXOAUMOCTh PeaTH3alMi MEXKIIPEIMETHBIX
CBs3el (PM3HMKHU C €CTeCTBEHHO-HAYUYHBIMH y4eOHBIMU MpeaMeTaMu. B kauecTBe OCHOBHOM I1IeNn
u3ydeHus: (u3ukum Ha OOmEeM YpOBHE CpenHero oOpa3oBaHMs, TPHBEICHBI CIEAYIOIINE
pe3ynbTaThl M3y4eHUs Kypca (U3UKU: JHUYHOCTHBIE, METalpeIMETHbIe, MpeaMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma no (pusmKe BKIIOYAET:

e [lpuBomsTcs pe3ynbTaThl OCBOCHHUS Kypca (QU3UKM Ha 0a30BOM YpOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YIbTAThI IO rojIaM O0yUYEHUs;
e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOyueHus.

®u3rka Kak Hayka o HauboJiee O0IIMX 3aKOHAX MPUPOJIbl, PEACTABICHHAS B BUJIE CUCTEMBI
oOydeHus mpeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B 3HAHUS 00 OKPYXKAIOILIEM MHUPE.
HIkonbHBI Kypc (U3MKH — CHCTEMOOOpa3yIOIUil [Js €CTECTBEHHO-HAyYHBIX IPEIMETOB,
MOCKOJIBKY (PU3WYECKUE 3aKOHBI MCXOAST U3 OCHOB IMPOIECCOB M HAIPABJICHUN, H3y4aeMBbIX
XUMHH, Ouonoruu, Qu3mueckoi reorpadum u acTpoHOMHH. VIcronp30BaHHE M AKTUBHOE
npuUMeHeHrne (U3NYECKUX 3HAHUM OmpeensieT XapakTep U pa3BUTHE MEPEOBBIX TEXHOJIOTHI B
o0jacTu HHEPreTHKH, TPAHCIIOPTA, OCBOCHHMS KOCMOCA, IOJyYEHUS HOBBIX MaTepuajioB C
3aJJaHHBIMM MPUHIUIAMU U JIpyrux. M3yueHue (u3MKku BHOCUT OCHOBHOW BKJaJ B M3y4YEeHHE
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpa OOy4yaroluuxcs, B TOM YHCIE B YMEHUH INPUMEHSTh
Hay4HbI€ METO/Ibl TIO3HAHUS MPH BBHIIOJHEHUU MU HAYYHBIX HCCIIET0BaHUM.

B ocHOBY kypca ¢u3uku Juisi YpOBHSI CPeIHET0 OOIIero oOpa3oBaHUs 3aJI0KEH psAll UIEH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 MTOCTPOEHUS.

Unest xopowa. B cooTBeTcTBUM € €€ KypcOM SIBJISIETCSl JIOTMUECKHM 3aBEpLUIEHHBIM, OH
COJICPKUT MaTepHalibl U3 BCEX pa3/ieioB (PM3MKH, BKIOYAsh BOMPOCHl KAK KJIACCUYECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Wnes renepanuzanuu. B cooTBeTCTBMM ¢ MaTepuanaMu Kypca (U3MKH, 00beIUHEHHBIMU
BOKpPYT (¢u3ndeckux teopuil. Benymmm B Kypce SBISIOTCS NPEACTaBIEHUS O CTPYKTYPHBIX
CJIOSIX MAaTE€PHUH, IPUPOJIBI U MOJIS.

Unes eymanumapuzayuu. Ee peanusanus NpeAnosnaracT HCIONb30BaHHE TI'yMaHUTapHOIO
noTeHuuata GU3N4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU poOIeMaMHu.

Wnest npukianHoil HampaBieHHOCTH. Kypc ¢u3uku npeanonaraer 3HaKOMCTBO C IIHPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX TEXHOJIOTHI, N3YYEHHBIX TEOPUI U SHEPTETUKHU.

Unest oxonocusayuu peanusyercsi TOCPEACTBOM BHECEHHUS DJIEMEHTOB COJEpKaHus,
MOCBALIEHHBIX 3KOJOIMYECKHM MPOoOJIeMaM COBPEMEHHOCTH, BIMSHUS PAa3BUTHS U TEXHOJOTHH,
a TaKke 00CyX ACHUS TPOOIIEM pa3yMHOTO MPUPOIONIOJIB30BAHUS U 0CO00M 6€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (M3MKM Ha YpOBHE CpeaHero oOmiero oOpa3oBaHus
ABIISAIOTCA pu3nyeckue Teopun ((hopMHpoBaHHE MPEACTABIECHHBIX O MOCTEIEHHOM MOCTPOCHUH
(bu3nUeCKUX TEOPHid, POTUKOB (PyH/IaMEHTAIbHBIX 3aKOHOB M IpeoOpa3oBaHUil B COBPEMEHHBIX
MPEJICTABICHUSIX O NPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHi, JJIsl ONMHUCAaHUS €CTECTBEHHO-
HAYYHbIX TEHJICHIIUH U MPOLIECCOB).



CHCTeMHO-IEATETbHOCTHBIN MOAXO0M B Kypce (M3HMKM pealu3yercss Mpexae BCEro 3a Cyer
OpraHMu3aIy IKCIEPUMEHTAIbHON NesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKKU — 3TO MCIOJIB30BAaHUE CUCTEMBI (DPOHTANBHBIX TOCIEIOBATEIBHBIX SKCIIEPUMEHTOB U
71ab0paTOpHBIX PaboT, KOTOPHIE B IporpamMme 1o (pusnke 00beIUHEHBI B OOIIEM CITUCKE YYCHHI
NpakTU4YecKux paboT. BeigeneHne B yka3aHHOM MEpevHE JIAOOPAaTOPHBIX padoT, MPOBOAUMBIX
JUISL KOHTPOJIS U HaOJIOEHUS, OCYIIECTBIIETCS yUaCTHUKaMU 0Opa30oBaTENbHOIO Ipoliecca Ha
OCHOBE IUJJAHMPOBAHUS M OCHAIEHHUs KabuneToB ¢u3uku. IIpu 3TOM OOy4YeHMIO BIIaJCHHIO
OXpaHOW MPHUMEHSIIOTCS METOJbl IMPOBEIEHUS OMOJIHUTEIbHBIX H3MEPEHUI, HCCIIeOBaHHE
3aBHCUMOCTEH (PU3MUECKUX BEIMYHMH U IIOCTAHOBKA ONBITA B PAMKaX MPEAIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHue yaenseTcsl pelieHno pacyETHBIX U KaueCTBEHHBIX 3a1ad. [Ipu aToM nmis
pacuéra TPUOPUTETHBIX 3a7ad SIBJISIOTCS 3aJa4dl C SBHO 3aJIaHHON (DU3MYECKON MOJEIBIO,
MO3BOJIAIONICH MPUMEHSTh WM3Y4YCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH, KaK U3 OJHOIO pasjena
Kypca, Tak W HHTErpUpys 3HAHMSI M3 Pa3HbIX pazfenoB. /s Takux NPUOPUTETHBIX 3anady
ABIIAIOTCS 33/1aHUS 0 OODBICHEHHIO NPOTeKaHUs (U3UYECKUX TEHIEHIMI M IpOLEeCcCOB B
COBPEMEHHOU JXM3HH, TpeOyromue BbIOOpa (PH3UYECKHX MOJENCH s CUTyaluil MpPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusimu @I'OC COO k MaTepuaibHO-TEXHUYECKOMY 00€CTICUeHUIO
mporecca 0a30BOro ypoBHS Kypca (U3MKH Ha YpOBHE cpeaHero oOmiero o0Opa3oBaHUS
HEOO0X0MMO 00y4aThCsi B YCIOBHSIX MPEIMETHOTO KaOMHeTa (U3UKA WM B  YCIOBHAX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTeCTBEHHO-HAYYHOro Iukia. B xabunere ¢usuku
JOJDKHO OBITh HEOOXOJMMOE JIA0OpaTOPHOE O0OpYyIOBAaHWE Ui BBIOJHEHUS YKAa3aHHOTO B
nporpaMmme 1o (hpu3nKe y4eOHbIX MPAKTUUECKUX PadOT U AEMOHCTPALIMOHHOE 000pYI0BaHUE.

JleMoHCcTpalMoHHOE 000PY0BaHUE COOTBETCTBYET IPUHLIUITY MUHUMAJIbHOM 10CTaTOYHOCTH
U o0ecreurBaeT MOCTAHOBKY KJIACCHUECKON MPOrpaMMbl 10 (U3HMKE KIFOYEBBIX JAEMOHCTpalUi
JUTSL UCCIIEIOBAaHMSI M3Y9aeMbIX HAIIPABICHUN U MPOLIECCOB, SMITMPUYECKHX U (DyHIaMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlaGopaTtopHoe 00OpymOBaHHE ISl YYEOHBIX MPAKTHUECKUX paboT ¢GopMupyeTcs B BHUC
TEMaTUYECKUX KOMIUIEKTOB M KOHTPOJHUPYETCS B pacyeTe OJHOINO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
IOCTPOEHBI HAa KOMIUIEKCHBIX CTaHAAPTHBIX U IU(POBBIX MpUOOpPaX, a TaKKe KOMIIBIOTEPHBIX
M3MEPUTEIIBHBIX CUCTEMaX B BUE IIU(PPOBBIX JIAOOPATOPHI.

OCHOBHBIMU TPEACTABUTENAMHU (PU3UKH, U3YyYaIOIIMMHU 00I1Iee 00pa3oBaHue, SBISIOTCS:

e T[OAJEpPKUBAET MHTEPEC U CTpPEMJIEHHWE OOydYaloIUXCsl K HAyYHOMY H3Y4YEHHUIO
MPUPO/IbI, PA3BUTHIO UX UHTEIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

® pa3BUTHE IMPEACTAaBICHMM O HAy4yHBIX METOAE TO3HAHHUA U  YIPABJICHUE
UCCJIEIOBATEILCKUM OTHOIIEHUEM K MIPUPOAHBIM SIBJICHUSIM;

e METOABl HAay4YHOTO MHPOBO33PDEHMsI KaK pE3yiabTaT U3YYEHUs OCHOB MaTEpUH U
dbyHIaMeHTalbHBIX SBIEHUN (PU3UKH;

® METO/Abl YMEHHMH OOBSACHSIOT SBJIEHUS C HCIIOJIB30BAHMEM (PU3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

® [IpEJCTaBJICHBI NPECTABICHHbIE POTUKU (DU3UKU JUISA PA3BUTHUS APYIHX BUIOB HAYKH,
TE€XHUKU U TEXHOJIOTUH.

JlocTrxeHne 3THX IieJie pacCMOTPEHHs CIeAyIOUIMX 3afad B Ipoliecce M3ydyeHUs Kypca
(¢u3uKN Ha yPOBHE CPEAHEr0 OOIIEro 00pa3oBaHMs:

e npuoOpeTeHrne CUCTEM 3HaHUM 00 00IUX PU3NYECKUX MPUHIIUIIAX, 3aKOHAX, TEOPUSIX,
BKJIIOUYAsi MEXaHUKY, MOJIEKYJIAPHYIO (PU3HKY, dJIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY
U 3JIEMEHTHI aCTPO(YU3UKH;

® METO/Abl YMEHUN NMPUMEHSIIOT TEOpPETUYECKHE 3HAHUS i1 OOBbACHEHUS (PU3MUECKUX
ABJICHUN B TMPHUPOAE U JUIsl MPHUHATHS MPAKTUUYECKHX PEUICHHH B IOBCETHEBHOM
KHU3HH,



® OCBOCHHE CIOCOOOB pEUICHHs pPA3JIMYHBIX 3a7ad C SBHO 3aJaHHON (U3UUECKOil
MOJIeJIbIO, 3a/1a4, ONPEACIAIONIUX CaMOCTOSTeNIbHOEe co3AaHue (HU3NYECKON MOJeNH,
aJICKBAaTHBIX YCIIOBUU 33]1a4H;

e T[OHUMaHHE (PU3NYECKUX OCHOB M COOIIIOJICHUE JEHCTBUN TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKHUX MPOIIECCOB, X OKPYXKAIOIIEeH Cpe/ibl;

® BIIAJICHHEC METOJaMH CaMOCTOSTEIHHOIO IJIAHHPOBAHUS M MPOBEACHUS (DU3MUIESCKHUX
IKCIIEPUMEHTOB, aHau3a U GUHAHCOBOW MH(OpPMAIINH, ONIPEICTICHHS JOCTOBEPHOCTH
MOJIy4YEHHOTO PEe3yJIbTaTa;

® CO3/IaHME YCJIOBUU JJI Pa3BUTHUSL YMEHHUH ITPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JESTEIILHOCTH.

e Ha m3yuenue dusuku (0a30BbIH YPOBEHB) HA YPOBHE CpEIHEr0 00IIero oopa3oBaHus
otBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kiacce — 68
4acoB (2 4aca B HEJIENIO).

[Ipennaraemerii B mporpamme Habop mo ¢u3uke 1a0OpaTOPHBIX M MPAKTHYECKHX padoT
SBJISICTCA NPEANOYTUTENILHBIM JJISl YUWTEJIs, JIEaloLero BhIOOp NpOBEAEHUs J1abopaTOPHBIX
paboT M OIBITA C YYETOM MHAUBHUAYAIBHBIX OCOOEHHOCTEN 00yUYaronInXcs.



COJEPXAHUE OBYYEHUA

10 KJIIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O NIO3HAHUS

®usnka — Hayka o mnpupozae. Haydnele MeTonbl NO3HaHUSA OKpYyXKaromero mupa. Ponb
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PH3UKE.

MogenupoBanue ¢uszndeckux (GaxTopoB U mnpoueccoB. Hayunele runoressl. dusnyeckue
3aKOHBI ¥ TeOpuH. | paHUIIBI BAXXHOCTH (pU3HUECKUX pacTeHUU. [[pUHIIAIT COOTBETCTBHSL.

Pors w Mecro ¢Gu3MKM B COBPEMEHHOM HAyYHOW KapTHHE MHpA, B MPAKTHYCCKOU
NEATEIbHOCTH JIIOICH.

Jlemoncmpayuu
AHajorosbie ¥ MU(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pa3nes 2. Mexanuka

Tema 1. KunemaTuka

Mexannueckoe aBuxeHue. OTHOCUTENBHOCTh MEXaHUYECKOTo IBIKeHHUs. CucrteMa oTcuera.
Tpaexropus.

[lepemenienue, CKOpOCTb (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepUalbHbIX TOYEK, X MPOECKUUU HA OCU CUCTEMbl KoopAuHAT. CloXeHHe NepeMelleHul 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOpEHHOE NpsMOJMHEHHOe [BwkeHue. ['paduku 3aBUCAT OT
KOOPAWHAT, CKOPOCTH, YCKOPEHHS, IYTH U MAaTEPUATIBHOTO NIEPEMELIEHHS TOUEK BO BPEMEHHU.

CBobOonHoe najeHue. Y ckopeHrue cBOOOAHOTO MaIeHuUs.

KpuBonunerinoe nBuxeHue. JBUKEHUE MAaTEPUATIBHBIX TOUYEK 10 OKPYKHOCTH € MOCTOSIHHOM
M0 MOJYJIIO CKOPOCTHU. YTJIOBasi CKOPOCTb, JIMHEWHass CKOpocTh. [lepuos u nepuoa obpaieHusl.
L{eHTpOCTPEMUTENBHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA U IPAKTUUYECKOE MPUMEHEHME. CIUIAOMETDP, JABUKECHUE
OKpYKaIOIEeH Cpeibl, IEMHbIE U PEMEHHBIE MTEPEIayu.

Llemoncmpayuu

Moenb cuCTEMBI OTCUETA, HILTIOCTPAlMd KHHEMATUYECKUX XapaKTEPUCTUK JABUKECHHUS.

[TpeoOpa3zoBaHre ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX OPUEHTHPOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IMPOCTPAHCTBE.

Habmroienue 3a ABM>KeHHEM Tela, OpOILIEHHOTO MO/ YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

YupasieHue CKOpOCTHIO ITPU JABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

N3yuenne HepaBHOMEPHOTO JBUKEHUS € LEIIBIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanmue COOTHOLICHUSI MEXIY MYyTSAMH, POMICHHBIMHU TEJIOM 3a MOCIEA0BATEIbHBIMHU

PaBHBIMU IIPOMEXKYTKAMU BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUJKEHHUH C HAYAJIbHOM CKOPOCTBIO,
PaBHOM BEPOSITHOCTH.

N3ydeHne ABMKEHUS IapUKa B BSI3KOM JKUJIKOCTH.

W3ydeHue ABMKEHUS Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Tpunnun otHocutenbHOCTH ['ammmen. IlepBbiil 3axkoH HerotoHa. MHeprmanbHbIE CHUCTEMBI
OTCU€Ta.

Macca Ttenma. Cwuima. IlpuHmun cynepno3unuu cwi. Bropoit 3akoH Hperotona s
MaTepuaibHbIX ToYeK. TpeTnii 3akoH HploTOHA /17151 MaTepHalIbHBIX TOYEK 3PEHUS.

3akoH BceMupHoOro tsaroreHus. Cuna tsoxectu. [lepBas kocmMuyeckass CKOPOCTb.

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



Tpenue. Buasl Tpenust (mokosi, ckoyibkeHust, kaueHus). Cuna tpenusi. Cyxoe tpenue. Cuna
TPEHUSl CKOJBbXKEHHUS U cuja TpeHus oceHbto. Koapduuuent tpenusa. Cuia cOnpOTHUBICHUS
JIBUKEHUIO TeJIa B )KMJIKOCTH WJIN B3IJISIIE.

[TocTynaTenpHOE M BpalllaTesIbHOE ABHKEHHE a0COJIFOTHO TBEPOTO Tela.

MoMeHT OTHOCUTENBHO CUiIbl BeTpa. [1nedo cuiibl. Y cnoBus paBHOBeCHs Tea.

TexHuueckne ycTpoWCTBa M INPAKTUYECKOE IPUMEHEHHME: TOJIIAIHMUKY, JBH)KECHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnE MHEPLIMH.

CpaBHeHHE MacCOBBIX TeEl.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb YIPYTOCTH OT Ae(opMaIii.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJCHUH.

CpaBHeHuE CUII TPEHUS HEOKUJAHHOCTEN, KAUEHUHN U CKOJIbKCHMS.

VYcnosus paBHOBecus Tena. Bunbl paBHOBeECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHue aBuKeHUs OpycKa 110 HAaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCUT OT CHJIbl YNPYTOCTH, BO3HMKAIOLICH B IPYXHHE U PE3HMHOBOM
oOpasiie, oT ux aedopMaIuu.

YcnoBus UcclieI0BaHMs paBHOBECHs! TBEPIOTO Tela, Oenblil och cMaprT.

Tema 3. 3akoHbI COXpaHeHHSI B MeXaHHKe.

Hmnynbe MaTepualbHOM TOUKM (Tena), CUCTEMbl MaTepUaibHbIX TOueK. MMmynberl cuibl U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHHUs UMITylbca. PeakTuBHOE ABMKEHHUE.

Pabora criibHass. MOMIHOCTE.

Kunernueckast sHeprusi mMarepuanbHOM Touku. Teopema 00 COXpaHEHWHM KHHETHYECKON
DHEPIHUH.

[TorenunanbHas sHeprus. [loreHuunanbHast 3HEprust ynpyro Ae(GOpMHUPOBAHHOM HPYKUHBI.
[TorennuanbHast sHEprus Tena BOIU3U MOBEPXHOCTH 3eMITH.

[ToreHunanbHble M HEMOTEHIMAJIbHBIE CHIIbHBIE. CBS3b paOOThl HEMOTEHIMAIBHBIX CHII C
MU3MEHEHHEM DHEPIETHUUECKUX CUCTEM TeJl. 3aKOH COXPAHEHHUS SKOJIOTMUECKOM SHEPTUN.

VYrpyrue u Heynpyrue nNpoucXomsT.

TexHHueckue ycTpoOHCTBa W IPAKTUYECKOE NPUMEHEHHE: BOJOMET, KONEp, NPYKUHHBIN
MUCTOJIET, IBUKYIIAsICS paKeTa.

Llemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

[lepexon cepbe3HON FHEPTUHN B KHHETHUECKYIO U O0OpaTHYIO.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

W3ydyeHue Heympyroro ymaapa ¢ IOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX aOCOJIIOTHO
MasiTHUKOB.

HccnenoBanue cBs3uM pabOT C U3MEHEHUEM CHJI WHKEHEPHOM HHEpruM Tejla Ha OCHOBE
noTpeOJIeHUs] Pe3UHOBOTO JKI'yTa.

Paspnen 3. MoaekyasipHast pu3uka 1 TepMOAUHAMHMKA

Tema 1. OcHOBBI M0OJIEKY/ISPHO-KHHETHYECKON TEOPHH.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKUX TEOpUH M HX DSKCIEpUMEHTAIbHOE
oOocHoBaHue. bpoyHoBckoe nBmxenue. J[Judpdysus. Baxen xapaktep [IBHXKEHHUS U
B3auMojeiicTBre yactuil. Mojienu TBepAOCTH ra3oB, )KUJIKOCTEN U TBEPABIX Ted U 00bICHEHUE
CBOICTBa BEILECTBA, JIEKAIIETO B OCHOBE JTHX Mojeneil. Macca u pasmMepbl MOJIEKYIL
KonuuecTBo BemecTna. [locTosiHHas ABorajpo.



Tennosoe otHoweHKe. Temmneparypa u ee uaMmepenue. lllkana remneparypst Lienscus.

Mopenb uneanbHoro raza. OCHOBHbIE MOJIEKYJISIPHO-KUHETUYECKUE TEOPUU HUICATBHOIO ra3a.
AOcomoTHas TeMIeparypa Kak Mepa CpelHed KMHETHMUYECKOH SHEpruM TEIJIOBOTO JIBUYKEHUS
yactuy rasa. lllkana temneparypbl KenbBuHa. ['azoBbie 3akoHbl. YpaBHeHHE MeHpaeneeBa—
Kunaneiipona. 3akon [anbTona. M3omporecchl B UAcaIbHOM Ta3e € COJCP>KaHUEM BEIIECTBA.
['padmyeckoe mpencTaBieHUe U30MPOLIECCOB: H30TEPMa, U30X0pa, H300apa.

TexHUUeCKne yCTPOUCTBA U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel, JOOKa3piBaromue (Qortorpadum cocraBa  BEIIECTB, MOJIEKYJ, HM3MEPEHHBIX
COCTUHEHUN.

OmnbiTe! 0 AU} PY3UH KUAKOCTEH U Ta3a.

Monenb OpOyHOBCKOTO JBUKEHHUSL.

Mogens onbita ITepHa.

OnbIThL, TOKA3bIBAOIINE CYLIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOCHCTBHUS.

Mogens, HIUTIOCTPUPYIOIAs JaBICHUE I'a3a B COCY/IE.

OnbIThL, WJUTFOCTPUPYIOLIUE COCTOSHUE UJI€aTIbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenue Macchl BO3yXa B KIIACCHOW KOMHATE HA OCHOBE U3MepeHuil o0bema, 1aBIeHUs
Y TEMIIEpaTyphl BO31yXa B HEH.

HccenenoBanue B 3aBUCMMOCTH OT ITAPaMETPOB COCTOSTHUS Pa3peKEHHOTro rasa.

Tema 2. OcHOBBI TEPMOANHAMUKH.

TepmonuHamuueckas cucrema. BHYTpeHHsAsI SHEpruss TEPMOAMHAMUYECKON CHCTEMBI U €€
u3MeHeHus. KonmuectBo Temia v paboThl. BHYTpeHHssT SHEprusi 0AHOATOMHOIO HJEaIbHOTO
raza. Buael Temsonepenaud: TEIJIONPOBOAHOCTb, KOHBEKIMS, H3JIy4YeHHUE. Y enbHas
TEIIOEMKOCTH BeliecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpeaye.

[Tonstue 06 agunabatHoMm mpouecce. [lepBblil 3akoH TepMoauHaMuKku. [IpuMeneHue nepBoro
3aKOHA TEPMOAMHAMUKH K H30IporeccaM. Harnsanas naTepnperanus padoTh rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMoCTh MPOLECCOB B MPUPOJIE.

TemioBele MammHbl. [IpuHIMOBL HelicTBUSA TemIOBBIX MamuH. [IpeoOpasoBanust sHepruu B
TerI0BbIX MammmHax. KoaduimeHT mone3Horo Bo3AeCTBUS OKPYKAIOIIEH Cpepl Ha MalTHHY.
[ukn Kapuo u ero Kod(PQUIMEHT TMOJE3HOTO JEUCTBUS. OKOJOTHYECKHE MPOOJIEMBI
TEIIOIHEPTETUKHY.

TexHuuyeckue yCcTpoicTBa U MPaKTUUYECKOE MPUMEHEHHUE: JIBUraTellb BHYTPEHHET0 CropaHus,
OBITOBOI XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEH YHEPTHH Tella TIPU COBEPILIEHUU paOOThHI: BBUIET MPOOKHU U3 OyTHUIKH
MO/ CKaTblM BO3JAYXOM, HarpeB d¢upa B JIaTyHHOM TpyOKe 1O TyTH TPEHUS
(BHI€OIEMOHCTpALISA).

W3MmeHeHne BHYTpEHHEH aHepruu (TeMiepaTypsl) Tella Ipy Teruionepeaaye.

OnbIT 10 auabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT, OCHOBAHHBIN Ha OTHUBOM).

Monenu napoBoit TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Y4eHn4yeckuil HKCIIepUMEHT, TabopaTOpHbIE pabOThI

N3mepenne yaenbHON TeMITOEMKOCTH.

Tema 3. ArperatHblie coCTOsIHUS BellecTB. Pa30Bble Mepexoabl

[Tapoo6pa3oBanue u koHjaeHcanus. Vcrapenue u kumneHue. AOCONIOTHAS W OTHOCHUTEIbHAS
BJIQXKHOCTh BO3AyXa. HacklmeHHbI map. YaenapHas TemiuoTa mnapoodpazoBaHUsl. 3aBUCUMOCTH
TEMIEPATYPHI OT JaBJIECHUS.

Teépnoe Teno. Kpucrammuyeckue u amop¢Hbie Tesna. AHM30TPONHS CBOHCTB KPHCTAIJIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuasbl. [lnmaBneHume m kpucramumsanus. Y IeiabHas
TeruioTa riasneHus. Cyonumanms.

YpaBHEHHE TEIUTOBOTO OallaHca.



TexHu4yeckue YCTpOMCTBA M TMPAKTUYECKOE TMPUMEHEHHE: THTPOMETP M TCUXPOMETD,
KAJIOPUMETP, TEXHOJIOTHH MOJYyYEHHsI COBPEMEHHBIX MAaTEPHAIIOB, B TOM YUCJIE HAHOMATEPUAJIOB
Y HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JAaBJICHUH.

Bo3M0XHOCTH pErynupOBaHKs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAINTMYECKUX BEIIECTB.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

M3mepeHre OTHOCUTENBHON BIIAJKHOCTH BO3yXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. DekTpocTraTuka

OnekTpuzauusi Ten. OIEKTPUYECKMM 3apsagHuKk. J[Ba Buaa 3IIEKTPUYECKUX 3apsoB.
IIpoBOIHMKY, TUBIIEKTPUKH U MOJIYNIPOBOAHUKHU. I COXpaHEeHMs 3apsija.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHbll MalIMHHBIA 3apsf. DJNEKTPUUYECKOE
nosie. Hanpsok€HHOCTH BHEIIHUX MOjied. [IpuHIUMII Cyneprio3uuyu JIEKTPUYECKUX ITOJIEH.
JIuHuy HanpsSKEHHOCTH OTKPBITHIX TOJIEH.

Pabora cun anexrpocratuueckoro nosid. [lorennuunan. Pasnocts norenuuanos. [IpoBogHuku u
JUBJIEKTPUKU B 3JIEKTPOCTATHUECKOM M0J1€. Ju3nekTpuyeckas npoHUIaeMOCTb.

OnektpoéMmkoctb. Konmencarop. OIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. OHEprus
3apsAyKEHHOI'0 KOHJIEHCATOpA.

TexHu4eckne yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHHUE: DJIEKTPOCKOIN, JIJIEKTPOMETP,
JNIEKTPOCTaTUYECKasl 3allUTa, 3a3eMJICHHE DJEKTPONpPHOOPOB, KOHIACHCATOP, KOMUPYIOIIUN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO M IPUHIUII AEHCTBUA 3JIEKTPOMETPA.

B3auMozeiicTBue HadIEeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TTOJIE 3apsHKCHHBIX TEI.

IIpOoBOIHUKY B JIEKTPOCTATUYECKOM IIOJIE.

DIeKTpOoCcTaTUYECKas 3alluTa.

JM3NeKTpUKU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT KBaJpaTHOM IUIaCTUHBI,
PAcCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEeHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTosiHHBINH 00pa0doTaHHbIN TOK. TOKHM B pa3In4YHBIX cpeaax

DNEeKTpUYECKHl TOK. YcioBus Toajaepkanuss Toka. Mcrounmkun Toka. Cumma Toka.
ITocTosiHHBIN TOK.

Hanpspokenune. 3akon Oma [u1s ydacTka HenH.

DNEKTPUUYECKOE CONPOTHBIICHHE. Y IENbHOE CONPOTUBIIEHHE BemiecTBa. llocnenoBaTensHoe,
NapaJyIeIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOJHUKOB.

Pabora Brmouaer Tok. 3akoH Jxoyns—J/Ienna. Beikitounre Tok.

DJIEKTPOABMKYIIAS CHJIA M TEXHOJOTMHU IOCTOSHHOTO HMCTOYHHMKA TOKa. 3akoH Oma miis
MOJTHOM (3aMKHYTOM) AJieKTprudeckoii 1enu. KopoTkoe 3akitoueHue.

DIIEKTPOHHAs MPOBOAUMOCTD TBEPJIBIX METAIOB. 3aBUCHMOCTb CONIPOTHUBIICHHS] METAJNIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCcTBEHHAs M IPUMECHAsE MPOBOAMMOCTD MOIYNpOBOJHUKOB. CBOMCTBA
1 — H -niepexofa. [lonynpoBoaHUKOBBIE TPUOOPHI.



ONEeKTpUYEeCKU TOK B pPAacTBOpax M paciulaBax dJIEKTPOJIUTOB. OJEKTPOJIUTUYECKAsS
JIUccoManus. JIEKTPOIU3.

OnexkTpuueckuil ToK B razax. CaMOCTOSITENIbHBIN M HECAaMOCTOSTENbHBIN pa3psa. MosHus.
[1na3zma.

TexHuueckue yCcTpONCTBA M NMPAKTUYECKOE NMPUMEHEHUE: aMIEPMETpP, BOJIBTMETP, PEOCTar,
UCTOYHUK TOKa, 3JIEKTpOHArpeBaTeibHble NPUOOPBI, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBICHHS, BAKYyMHBIH  JIMOJ, TEPMHCTOPHI U  (POTOPE3UCTOPHI,
HOJIYIIPOBOIHUKOBBIH 1IN0/, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKA U HAIPSKEHMSL.

3aBUCHUMOCTb CONPOTUBJIECHUSI LWIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI, IOIEPEUYHOIO
CeUeHMsI U MaTepHaa.

CMelaHHOE COEIMHEHUE POBOIHUKOB.

[IpsaMoe u3MepeHue 3ieKTpoJBUKYILEH cuiabl. KopoTkoe 3aMblkaHMe TIajlbBaHUYECKOI'O
9JIEMEHTA U OTKPBITUE BHYTPEHHETO 3a3€MJICHMUS.

3aBUCUMOCTb COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBhI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3ps U MPOBOJIUMOCTh BO3yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenune cMelaHHbIX COEAMHEHUN PEZUCTOPOB.

W3MepeHue 31eKTpoIBMKYILEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETI0 COPOTHUBIICHMS.

Hab6monenue anexrpomnusa.

MexnpeaMeTHble CBSI3U

N3zyuenne ¢usukn Kypca 0OazoBoro ypoBHs B 10 Kimacce OCYIIECTBISIETCS C Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadu U TEXHOJIOTHA.

Me:xnpeaMeTHbIE IOHATHUSA , CBSI3aHHBIE C U3YUYEHUEM METOJI0B HAYUYHOT'O TIO3HAHMSL: SIBJICHUE,
HayyHbId (aKT, TUIIOTE3a, U3MEPEHHE BEIMYMHBI, 3aKOH, T€Opus, HAOIIOACHHUE, SKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJEIb, U3MEPEHHUE.

MaremaTuka: peuieHHe CUCTEeMbl MaTeMaTHYecKUX, JIMHEeHHas QyHKOus, mnapadona,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, BTOpPOE TPUTOHOMETPUUECKOE TOXKIECTBO, CPEJAHEE M HUX IMPOEKUUU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonorus: MexaHuueckoe B KUBOM mpupone, aud@ysus, ocMoc, TEMI000MEH KHUBBIX
OpPraHu3MOB (BH/IbI JBM)KEHUS TEIUIONEpeIauu, TEMI0BOE PABHOBECHUE), HIEKTPHUECKUE SIBICHUS
B KUBOU ITPUPOJE.

XUMHS: CTPOEHNE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAS Macca, TEIUIOBBIE CBOMCTBA
TBEPABIX TeN, KUJIKOCTH M Tas3bl, DJIEKTPUUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOIUTHYECKas
JYCCOLMaIus, TajlbBaHUKA.

['eorpadusi: BIaxxHOCTH BO3TyXa, BETPBI, 0apOMETp, TEPMOMETP.

TexHomnorust: mpeoOpa3oBaHHe IBMKEHUH C HCIONBb30BaHUEM MPHUHIMIA, YYET TPEHUS B
TEeXHHMKE, TMOJIIMITHUKY, HCIIOJIb30BAHME 3aKOHA COXpPAaHEHHUs HMITyJbca B TEXHHUKE (pakerTa,
BOJIOEM M JIpyTHE), IBUTATENIb BHYTPEHHEH KaMepbl, mapoBast TypOuHa, ObITOBOM XOJIOAMIBHUK,
KOHIUIIMOHEDP, TEXHOJOTMH COBPEMEHHBIX MaTepuasioB, B TOM YHCIE€ HAaHOMATepHAJIOB. , U
HAaHOTEXHOJIOTHH, 3JEKTpOCTaTHYecKas 3alluTa, 3a3eMJIGHHE JIIEKTPONPUOOPOB, KCEPOKC,
CTpYHHBIH TPUHTEP, AJIEKTPOHATpEBATEIbHbIE HPUOOPHI, AJIEKTPOOCBETUTENbHbBIE MPUOOPHI,
rajJbBaHUKa.



11 KJTACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. MaruuTHoe moJie. JJIeKTPOMATHUTHASL MHAYKIMSI

[TocrosiHHbIE MarHuThl. B3auMoaencTBue NOCTOSTHHBIX MarHuToB. MaruutHoe nose. Bekrop
MarHUTHOM MHAYKIUU. [IpUHIMO Cyneprno3uuuy MarHUTHBIX T1oJed. JIMHuKM MarHuTHOU
uHayKIud. Hapucyiite TMHUYM MarHUTHOM MHTYKIIMH, [1OJIsI HTOCTOSIHHBIX MarHUTOB.

MaruutHoe 1noJie MpoOBOJHUKA ¢ TOKOM. CxeMa JJMHUM HABOJWUT MArHUTHBIC MOJIS IJIMHHOTO
NpsIMOTO TMPOBOJHHMKA W 3aMKHYTOTO KOJBLEBOIO MPOBOJHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumopaencTBue NpoBOJHUKOB C TOKOM.

Cuita AMriepa, ee MOJlyJib M HallpaBJICHHE.

Cuna Jlopenua, ee MoOIyidb M HampaBjieHue. JI[BUKEHHE 3apsHKEHHOW YacTUIBI B
aTMocgepHOM MarHuTHOM mose. Pabora cuinel Jlopenna.

SlBiieHUE DJIEKTPOMArHUTHOW MHAYKIUU. [lOTOK BEKTOPHBIX MAarHUTHBIX HMHAYKIWMN.
DIIEKTPOABMKYIAsA CUJIa TPOBOJIOB. 3aKOH JIEKTpOMarHuTHoM uuaykuuu dapazes.

BuxpeBoe »snekrpuueckoe moje. OIEKTPOABHXKYILNAS CUJa HMHAYKIMM B IPOBOJHUKE
JIBIDKETCS MOCTYNMATENIbHO B CTOPOHY MAarHUTHOTO TOJIS.

[TpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUMHIYKIIMH. DJIEKTPOABMKYINAS CUJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOrO MOJIsl KATYHIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOHMCTBA U  IMPAKTUUYECKOE MPUMEHEHUE: IOCTOSHHBbIE MArHUTHI,
AJIEKTPOMATrHUTHI, JICKTPOJBHUTATEIIH, YCKOPUTEIH, JJIEMEHTApHBIE Oarapew, WHIYKIIMOHHAs
IeYb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE ClIeNyeT BEIOMPATh MATHUTHBIM TIOJIEM.

JlvHMKM HABOAST MarHUTHBIC HOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue JlopeHa Ha HOH JIEKTPOJIUTA.

SIBneHne 3NeKTPOMarHUTHOM MHIYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTB AJIEKTPOJBHKYIIEH CUIIBI BEAET OT U3MEHEHUSI CKOPOCTH MATHUTHOI'O MOTOKA.

SIBrieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue neicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

Uccnenoanue sABIEHUN 3IEKTPOMATHUTHON UHIYKIIHH.

Paspnen S. KosieOanusi 1 BOJIHBI

Tema 1. MexaHn4eckue U 3JIEKTPOMAarHUTHBIC KOJIeOaHUsI.

Koneb6anbnas cuctema. CBOOOIHBIE MeXaHUYECKHE Koebanus. ['apMoHUYecKue KoaeOaHusl.
[lepuon, yacrora, ammuuryna u ¢aza konebanuil. [IpyxuHHBIH MasTHHUK. MaTeMaTHUeCKUi
MasTHHUK. Y paBHEHHE TapMOHUYECKUX KosieOanuii. [IpeBpaimienne sHEprun Npu TapMOHUYECKUX
KOJIeOaHUsX.

Konebarenbuplii  kKOoHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIC KOJEOAHWS B HUIACATHHOM
MOBOPOTHOM  KOHType. AHQIOTHS MEXAY MEXaHMYECKUMH U  3JIEKTPOMArHUTHBIMU
konebanusmu. @opmyia TomcoHa. 3aKOH COXpaHEHHsS SHEPTHUH B UACATHBHOM KOHTYDE.

[IpencraBieHne O 3aTyXamoIMX KONIEOAHWSX. BBIHYXIEHHbIE MEXaHHUYECKHE KOJIeOaHMs.
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMAarHuTHbIE KOJIeOaHusl.



ITepemenHbIil TOK. CHHYCOMAANBHBIM NEPEMEHHBIM TOK. MOIIHOCTH NEPEMEHHOrO TOKA.
AMIUIATYHAs CWJIA U JEHCTBYIOIEE 3HAYEHHUE TOKA U HANIPSKECHHUS.

Tpancdopmarop. IlpousBoiacTBo, mepenada H MOTPEOJICHHE IIEKTPHUECKOW SHEPTHH.
OKOJIOTMYECKHE PUCKM NpPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosb3oBaHus
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKHU3HU.

TexHu4eckue yCTpoNuCTBA U MPAKTUUYECKOE MPUMEHEHUE: MEXaHUUYECKUE 3BOHKH, TEHEPATOPBI
[IEPEMEHHOT0 TOKA, TMHUU IEKTPOIEpEIayn.

JeMmoHcTpanuun

N3yuute mapaMeTphl MEpPEKIIOYaOIIe CUCTEeMbl (MPYKUHHBIA WM MaTeMaTHUYeCKHUI
MasITHHK).

HaGmronenue 3aryxaromux KojaeOaHui.

HccnenoBanue CBOMCTBA BEIHYK/ICHHBIX KOJICOAHUH.

Hab6ntonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumnorpaMmsl  (3aBUCUMOCTH  CHJIBI  TOKa W HalpsOKEHUS OT  BPEMEHH) UL
3JIEKTPOMAarHUTHBIX BO3JCHCTBUM.

Pe3onanc mpu mocnenoBaTeIbHOM COEAMHEHUM PE3UCTOpa, KATYHUIKM HHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Monenb IMHUY 3JIEKTPOIIepeladH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

HccnenoBanue B 3aBUCUMOCTH OT IEPUO/A MaJbIX U3MEHEHUW Harpy3Kd Ha HUTU OT JUIMHBI
HUTHU U Macchl rpysa.

HccnenoBanue MnepeMEHHOIO TOKAa B LIEMH IOCIEAOBATEIbHO COEIMHEHHBIX KOHJAEHCATOpa,
KAaTYUIKU U PE3UCTOPA.

Tema 2. Mexanu4ecKue M 3JIEKTPOMATHUTHbIE BOJIHBI.

Mexanudeckue BOJIHBI, yCIOBHUs pacnpoctpaHeHus. [lepuon. CkopocTh pacnpocTpaHeHUs U
JuinHa BOJH. [lomepednsie M JUIMHHBIE BOJNHBL. MHTEpdepeHys u mudpakuus MeXaHHUECKUX
BOJIH.

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

ONEKTPOMarHUTHBIE BOJIHBL. YCJIOBMSI CO3/IaHUSl DJIEKTPOMAarHUTHBIX BOJIH. B3aumnas
opueHTanus BekTopoB E , B , V B anextpoMaruutHoi BosiHe. CBOICTBa 31€KTPOMArHUTHBIX
BOJIH: OTpaXKCHHE, IMpeJIoMJIeHue, moispu3anus, audpakuusa, uHrepdepenuus. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[Ikana >meKTpoMarHUTHBIX BOJH. [I[puMeHeHHe AIeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIUIIBI paInOCBA3H U TEJIEBUICHUS. Pagronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuyeckue yCTpPOHCTBA M MNPAKTUYECKOE IPUMEHEHHME: MY3bIKaJbHbIE HHCTPYMEHTHI,
yJIbTpPa3ByKOBasi AMATHOCTHKA B TEXHUKE W MEAMIMHE, Pajgap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-mneusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE TIOMIEPEUHBIX U ITUHHBIX BOJH.

Konebnercs kak HCTOYHUK 3BYKA.

Habmroienue orpaskeHus U NpeioMIIeHHsS] MEXaHUUECKHUX BOJIH.

Habmonenue narepdepeHnn 1 Iuppakiind MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHnue cBsi3u 3ByKa 3ByKa M BBICOTHI TOHA C aMIUTUTYIOW U YCTOHYHMBOCTHIO.

HccnenoBaHue CBONCTB 3J€KTPOMAarHUTHBIX BOJIH: OTpakKeHHE, MPEIOMIICHHE, OJIsIpU3aIus,
nudpakuus, UHTephepeHIus.

Tema 3. OnrTuka

I'eomerpuueckas ontuka. IIpsmonnHeliHOe paclpocTpaHEeHUE cBeTa B BHEIIHEW cpene. Jlyu
cBeTa. ToueuHbIli HICTOYHUK CBETA.



OtpaxkeHue cBera. 3aKOHbI OTpakeHUs cBera. IlocTpoeHne u300pakeHH B IUIOCKOM
3epKaie.

[Ipenomienue cBeTa. 3aKOHBI MPEIOMIICHHS CBeTa. AOCOIIOTHBIN MMOKa3aTeb MPETOMIICHUS.
[Tonnoe nccnenoBanue orpaxeHus. [IpenenbHblil yroi MoJIHOro BHYTPEHHETO OTPAKEHHUS.

Hucniepcust cBera. CloxxHbIH coctaB 6enoro cera. L[Ber.

Cobuparoiue u paccenBaroniye JUH3bl. ToHKas JuH3a. POKYCHOE pACCTOSHUE U ONTHYECKAs
cmia TOHKMX JHH3. llocTpoeHne n300pakeHUil B COOMPAIOIIMX M PACCEHBAIOLINX JIMH3AX.
dopMyna TOHKUX JIMH3. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnosas ontuka. Mnrepdepenuus csera. KorepeHTHbIE HCTOYHUKU. Y CIOBUS HAOIIOICHUS
MakKCUMyMOB ¥ MHHHMYMOB B HHTEP()EPCHIIMOHHOW KapTHHKE OT JABYX CHH(A3HBIX
KOI€pPEHTHBIX UCTOUYHUKOB.

Hudpakmust cera. JludpaknwonHas pemérka. YcCIoBHE HAONIOIEHUS  OCHOBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHu4yeckue yCTpOWCTBA U MpaKTUUYECKOe MPUMEHEHHME: O4YKH, Jymna, Qoroanmnapar,
NPOCKIIMOHHBIA ~ ammapar, MHKpPOCKOM, TEeJIEeCKOI, BOJIOKOHHAs OINTHKA, IU(PpPaKIHOHHAS
pemeéTKa, NOJIIPOUI.

Jlemoncmpayuu

[IpssiMonuHEtHOE paclnpoCTpaHEHUEe, OTpPaKEHHWE U IpenoMieHue cBera. Onruyeckue
npuOOopHI.

[TonHoe uccnenoBanue orpaxeHus. Mozens CBETOBOAA.

HccnenoBaHue cBONCTB N300paKeHUsI B INH3AX.

Mopaenu MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm crera.

Hab6nronenue nqudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosryueHue Temia ¢ IOMOIIBIO TPU3MBI.

[Tosryuenue Tema ¢ NoMouIbI0 TUGPAKIIUOHHON PEIIETKHU.

HaGnronenue nonspusanuu cBeTa.

YyeHnueckuil SKCIIepUMEeHT, J1abopaTOpHbIE pabOThI

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

WccnenoBanue CBOMCTB N300pakeHUS B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nes 6. OcHOBBI paccMOTPeHHMS OTHOCHTEILHOCTH

['panunel  mpUMEHUMOCTH  Kjaccuyecko — Mexanuku.  [loctymatel  00OCHOBaHBI
OTHOCHUTEJIbHOCTH: WHBAapHUAHTHOCTb MOJYJSl CKOPOCTH CBETa B BaKyyMmMe, OTHOCHUTEIIbHO
NpUHIMIIA DUHIITEHHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAILIEHUE JITHHBI.

DHeprusi 1 UMIYJIbCHO-PENSITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C aKTUBHOCTBIO M UMITYJIBCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTHsI MOKOSI.

Pa3nen 7. KBantoBas pusuka

Tema 1. DieMeHTHI KBAHTOBOM ONTHKH.

®oronsl. Popmyna [lnanka cBs3u dHepruu (OTOHA C €r0 HANPSHKCHHEM. DHEpPrus u
UMIyJIbCHOE (DOTOHA.

OtkperTe u uccnenoBanue gorodpdexra. OnbiTel A. I'. CrosneroBa. 3akoHbl poTorddexTa.
VYpaBuenne DitnmteitHa 1751 hotodddexra. Dotorddext «KpacHas rpaHuiay.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuueckue YCTpOWCTBA M IpaKTHUECKOe MpUMEHEeHHe: (OTOodIeMeHT, (OTONATUHUK,
CoJIHEeUHas OaTtapesi, CBETOIUOI.



Jlemoncmpayuu

®oTo3(hPeKT Ha YCTAHOBKY C IIMHKOBOM TIACTUHOM.

HccnenoBanue BOCCTAaHOBICHHS BHEIIHET0 GoTodpdekra.

CBeToauoI.

Conneunas Oarapest.

Tema 2. CTpoeHue aToma

Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesHuto o -uactwil. [lmanerapHas
mozenb aroma. [locrynarel bopa. M3nyuenue u pasnenenue (HOTOHOB MpHU MEepexoie aToMma C
OJIHOTO YpOBHSl BSHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BenukoOpuTtanumu.

BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoins. KoprnycKyispHO-BOJIHOBOM Jyaiu3M.

CHOHTaHHOE U BBIHYK/JEHHOE U3JTyYEHUE.

TexHudyeckue yCTpPOMCTBA U IPAKTHUYECKOEC IPUMEHEHHUE: CIIEKTPAJIBHBIA  aHAIU3
(CTIeKTpOCKOIT), Jia3ep, KBAHTOBBIA KOMIIBIOTE.

Jlemoncmpayuu

Mopuenb onbiTa Pezepdopaa.

Omnpenenenue JIMHBI BOJIH Jla3epa.

HabmtoieHue MMHERHBIX CIEKTPOB MPOU3BOISIT.

Jlazep.

Y4eHUYECKU IKCIIEPUMEHT, 1a00paTOpHbIE pabOThI

Habumronenue nuuedyaTroro kammara.

Tema 3. AToMHOe S11pO

OKCHEPUMEHTBI, JOKA3bIBAIOIIME HAIEKHOCTh A1pa. OTKpbITHE paguoaKTUBHOCTU. ONBITHI
Pesepdopna mo cocraBy panumoakTUBHOro wusmydenus. CBoiicTBa anbda-, Oera-, ramMma-
u3ny4yeHus. MccnenoBanue paguoakTUBHOCTH Ha KUBBIX OpraHU3Max.

OTtkpeiTHE MPOTOHA U HeWTpoHa. Hyknonnas monens sapa [eiizenOepra—lBanenko. 3apsn
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacnaa. DIEeKTpOHHBIH M TMO3UTPOHHBIM Oera-pacman. ['amma-uznydeHue. 3akoH
PaAMOaKTUBHOIO 3apa’KEeHUS.

DOHeprus cBs3M HYKJIOHOB B sijipe. SnepHble cuibl. Jledekt sapa sapa.

S nepHbie cocTosiHus. [lenenne u CUuHTE3 SAep.

SAnepubiii peaxktop. TepmosnepHblii cuHTe3. IIpobmembl M MEPCHEKTUBBI  SIIEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHUL.

dyHaMeHTaIbHbIE B3aUMOACHCTBUA. EAMHCTBO (DM3NYECKUX KapTUH MUpA.

TexHuuyeckue ycTpoWCTBa M MpPaKTHUYECKOE NpPUMEHEHHUE: JO03UMETp, Kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE PabOTHI

N3yuute Tpeku gacTull (1o roToBbIM (poTorpadpusim).

Pa3pen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPUIMKH

Ortanel pa3BUTHA acTpOHOMHUH. [TpHKIagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHNE ACTPOHOMUM.

Bun 3Bé€31H0r0 Heba. Co3Be3nusi, spKkue 3BE3/1bl, JIAHEThI, X BUAUMOE JABHKEHUE.

Conneunas cucrema.

Counnie. ConHeuHas akTUBHOCTb. McTounnk sHeprun ConHIa U 3BE€31. 3BE3/bI, NX OCHOBHBIE
XapaKTepUCTHKU. JlnarpamMma «CHIEKTpajbHBIA KjacC — CBETUMOCTBb». 3BE3AblI IJIaBHOU
MIOCJIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca — CBETHUMOCTbY» JUIA TJaBHBIX 3B€3J IO
NOCIIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABICHUS O
MPOUCXOXKACHNUHU U 3Botonuu ColHIA U 3B€3]1. DTarbl )KU3HU 3BE3/1.



Muineunsiii [Iyte — Hama IManaktuka. [lonoxenne u asuxenue Connna B amaktuke. Tumbl
ranakTuk. PaguoranakTtuky v kBazapel. UEpHBIE ABIPHI B s/Ipax raJakTHKU.

Bcenennas. Pacmmpenne mpoctpancTBa. 3akoH Xa00ma. Pasberanme ramaktuku. Teopus
BEJIMKOTO B3phIBa. PeNMKTOBOE M3TyUeHuE.

MacmrabHas cTpykTypa Mupa. MeraraiakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuennueckne HaOIOICHUS

Habmtoienust HeBOOPY>KEHHBIM IJ1a30M C HCIOIb30BaHUEM KOMIIBIOTEPHBIX MPUIOKEHUH IS
orpeneneHus: HeOECHBIX OOBEKTOB HAa KOHKPETHBIE TOYKHU: OCHOBHBIE cO3Be3usi CeBepHOro
MOJIyLIapUsl U SIPKUX 3BE3I.

Hao6mronenus B teneckorne Jlynsl, mianetst, Mieunoro [TyTu.

O06o0maroiee MOBTOPEHUE

Ponb ¢pu3uku 1 acTpOHOMHH B IKOHOMUYECKOM, TEXHOIOTHUECKOH, COIUATBHON U ATHYECKON
OCHOBax JIeATEIbHOCTH YEJIOBEKa, POJb M MECTO (UMK U aCTPOHOMHHM B COBPEMEHHOI
HAayyHOW KapTUHE MHpa, pPOJb (U3NYECKUX TEOPUM B CBEpPHYBILUEHCS IpeICTaBICHHON
buznyeckoil KapTHHE MHpa, MECTO (PU3NYECKHUX KapTUH MHUpa B OOIIEM pSIY COBPEMEHHBIX
€CTECTBEHHO-HayuHbIX [IpencraBnenuii o npupone.

MexnpeaMeTHbIe CBSI3U

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kiacce OCYIIECTBISIETCS C Y4ETOM
COJIEpKATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHA.

MexnpenMeTHbIe TOHATHUS , CBA3aHHBIE C U3YUYEHUEM METOJ0B HAyYHOT'O [TIO3HAHUS: SIBJICHUE,
HAYYHBIH ()aKT, THIOTE3a, H3MEPEHHE BEIMYHMHBI, 3aKOH, TEOpHUs, HAOIIOJCHNE, SKCIICPUMEHT,
MOJICJINPOBAHUE, MOJIEIb, UBMEPEHHE.

MareMaTHKa: pelmeHHe CHUCTEMbl KOOPAWHAT, TPUTOHOMETpUYEeCKHe (QYHKIHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHT€HC, UKINYECKOE TPUTOHOMETPUUYECKOE TOXKIECTBO, KOHTYPbl U HUX
IPOEKIIMM Ha OCH KOOpAMHAT, CII0)KEHHWE BEKTOPOB, IPOU3BOJHBIE AJIEMEHTapHble (DYHKIUH,
NPU3HAKYU OJ00MS TPEYTOJIbHUKOB, ONpeieIeHNe IOAI1 TNIOCKUX GUryp 1 o0bema Tena.

buonorus: snekTpuyeckue SBICHUS B >KMBOW MPUPOJE, NEPEMEHHBIE IBMKEHUS B KUBOU
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU MPUPOAE, ACUCTBUE PAJIMALINN HA KUBBIE OPTaHU3MBI.

XUMHS: CTpOEHHME aTOMOB M MOJIEKYJ, KpUCTalsIM4eckass CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

['eorpadusi: MarHuTHbIE MOJIOCA 3€MJIM, 3aJIEKU MArHUTHBIX pyJl, (PoTochEMKa 3eMHOMN
IIOBEPXHOCTH, MPEJCKA3aHNE 3€MIIETPSCEHUM.

TexHonorust: JTMHUK 3JEKTPOIEpelaut, TeHEepaTop MEPEMEHHOr0 TOKa, JIEKTPOJBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBHU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenue yueOHOro mnpenmera «@Du3uka» Ha ypOBHE CpEIHEro O00IIero ooOpa3oBaHUs
(6a30BBII  YpOBEHb) JOHKHO OOecredYnBaTh JIOCTIDKEHHE  CICAYIOIIUX  JIMYHOCTHBIX,
METAIPEIMETHBIX U MPEJAMETHBIX 00Pa30BaTEIBHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pe3ylbTaThl OCBOCHUS Kypca mnpeamera «®Du3nka» IOJDKHBI OTpaXaTb
TFOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOIUTBHCS CHOPMUPOBAHHOW BHYTpEHHEH
NO3ULMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OpHEHTAIMi, TO3UTUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOUIMX YCTONYMBBIX LIEHHOCTHBIX MO3MLMN POCCUICKOro OOILECTBa,
NPOJJICHUS >KM3HEHHOTO OIBITa M OIbITAa JAEATEIBHOCTH B IPOLECCE PEalN3alud OCHOBHBIX
IPUHIUIIOB BOCIIUTATEIbHOMN EATEIbHOCTH, B TOM B YaCTHU KOJIMYECTBO:

1) BbIclIee 0Opa3oBaHue:

cOPMHPOBAHHOCTh ~ TIPaXJAHCKOM  MO3MLUM  OOydaroumlerocs Kak  aKTHMBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIICKOT0 00IIECTBa,;

IOPUHATHE TPAJAULUOHHBIX OOIIEYETOBEYECKMX TyMAaHUCTHYECKMX U JI€MOKpPaTHMYECKHX
IICHHOCTEIA;

TFOTOBHOCTb BECTU COBMECTHYIO JESTEIbHOCTh B HAy4YHBIX HCCIEIOBaHMUAX OOIIECTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEeIbHON OpraHU3aIHu;

yYMEHHUE B3aUMOJICHCTBOBATh ¢ KOHKPETHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (DYHKLIMAMU
Y Ha3HAYCHUSMU;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOH J1eSTEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1IaHCKON UAEHTHYHOCTH, aTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CUMBOJIAM, JOCTH)KEHUSM POCCHUCKUX YIEHBIX
B 00nacT (pU3MKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(OpPMHPOBAHHOCTb MOPAJILHOTO CO3HAHUS, 3TUYECKOTO MTOBE/ICHHS;

CHOCOOHOCTh OIIEHUBATh CUTYallMIO0 W NMPHUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U IICHHOCTH, B TOM YHCJIE€ B YUCHUUYECKON JEATENbHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOSHHE OYAYIIIETo;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOYas ICTETHKY HAyYHOTO TBOPYECTBA, MPHCYIIETO
¢bu3nueckoil Hayke;

5) Tpy10BOro BOCIUTAHMS:

MHTEpEC K PasInYHbIM cdepam NpodecCuOHATBHON JesITeIbHOCTH, B TOM YHUCIE MEePEPHIBHI C
¢u3MKONH M TEXHUKOH, HEOOXOJUMO YUYUTHIBATH OCO3HAHHBIM BBIOOp Oynyuied npodeccuu u
pean30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE IJIaHbI;

TFOTOBHOCTb M CHOCOOHOCTh K 0OOpa30BaHUIO U CaMOOOpa30BaHMIO B 00JIACTH (PU3MKHU Ha
NPOTSDKEHUH BCEH JKU3HU;

6) JKoJI0rMYecKoe BOCIIMTAHUE:

c(OPMHPOBAHHOCTh  CBOEOOpAa3HOM  KyJbTYpHI, OCO3HAaHHE TIJI00AJBHOTO  XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUIAaHUPOBAaHWE U TNPOTHO3MPOBAaHUE JEHCTBUN B OKpyXarolled cpere Ha OCHOBE 3HAHMUMU
TeNeil pa3BUTHS YEIOBEUECTBA;

pacuIMpeHre OMNbITa JesITeIbHOCTH, HAPaBIEHHOCTH Ha OCHOBE CYLIECTBYIOIIMX 3HAHUN IO
¢bu3uke;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COBPEMEHHBIN B3I HA pa3BUTHE GU3NIECKOIN HAYKH,



OCO3HAHHME IEHHOCTEH HAy4YHOW NesITeIbHOCTH, TOTOBHOCTh B TpoOlecce M3y4YeHUs (U3UKU
U3y4aTh IPOEKTHYIO U MUCCIIEA0BATENbCKYIO AEATEIbHOCTD MHANBUIYAIbLHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

[To3HaBaTesbHBIE YHUBEPCAIbHBIE TEXHOJIOTMUYECKUE ACHUCTBUS

bazoBrie 1ornueckue qSHCTBUS:

CaMOCTOSITENILHO  COPMYITUPOBATh W  aKTyallM3UpOBaTh MpoOJIEMy, pacCMOTpPETh ee
BCECTOPOHHE;

ONpENIENATh eI JACSITeIIbHOCTH, 33/1aBaTh MapaMEeTPhl U OLIEHUBATh UX JOCTHKECHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEUHS B pacCMaTPUBAEMBIX (DH3UUECKUX SBIICHUSX;

Pazpaborare 1uiaH pemieHus MpoOieM ¢ y4E€TOM aHalu3a COCTOSHHUS MaTepUaIbHBIX U
HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB JICUCTBUM,
OIICHUBATh PUCKH IOCIICICTBUI JICSITCIBHOCTH;

KOOPJIMHUPOBATh W BBHINOJHATH pabOTy B YCIOBUAX PEAIbHOT0, BHPTYAJIBHOTO W
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

Ba3oBrble nccnenoBaTenbCKUe NEHCTBUS ¢

BJIQJICTh HAYYHOU TEPMHHOJIOTHEH, KITFOUEBBIMH ITOHSATHAMHI M METOIaMU (DU3HUYECKON HAYKH;

o0OJnasiaHve HaBbIKAMU Y4eOHO-HCCIIEOBATENLCKON U MPOEKTHON AESITeNTbHOCTH B 00JIACTH
(Gu3MKH, CIIOCOOHOCTH U TOTOBHOCTH K CaMOCTOSITEJIbHOMY IOMCKY METOJOB PEIICHMs 3ajaad
(U3UYECKOTO COMIep KaHusl, TPUMEHEHHUIO Pa3IMYHBIX METO/I0B ITO3HAHMS;

BJIQJICTICI] CXEMbI JICATEIHHOCTH IO IIOJYYCHHIO HOBBIX 3HAHWHA, WX TpeoOpa3oBaHUS,
npeoOpa3oBaHus U MPUMEHEHUS B Pa3IMYHBIX HAyYHBIX O0BEKTaX, B TOM YHUCIIE MIPHU CO3JaHUH
IPOEKTOB B 00J1aCTH (PHU3HKH;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 3aJady, BBIIBUTATh THIIOTE3Y
peuieHusi ee, HaxOQuTh apryMEHTHl IS JIOKa3aTelIbCTBAa CBOWX YTBEPXKIICHUM, 3a7aBaTh
napaMeTpsl U KPUTEPHUIl pelIeHus;

aHAJIM3UPOBATh TIOJIYYEHHBIE B XOJI€ pEIICHHUs] 3aJa4dl pe3yJdbTaThl, OLEHHUBATh HUX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYJIIUPOBATH COOCTBEHHBIC 3a7a4l B 00Opa30BaTEIbHOMN NEATEILHOCTH, B TOM
qrclie TPU U3YYeHUU (DU3HKY;

JIaTh OIICHKY HOBOM CHUTYaIlMH, OIICHUTh TPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKEe B IPAKTHUECKYIO 001aCTh KUZHEICSITENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX PETHOHOB CYObEKTOB;

BBIIBUTATh HOBBIE HJIEH, MIpeJIaraTh OPUTHHANBHBIE MTOAXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKasi ATbTePHATUBHBIC PEIIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMHU TOJy4YeHUs WHOOPMAIMOHHOTO COJEpX aHUS M3 HCTOYHUKOB Pa3HBIX
TUIOB, CaMOCTOSITEIbHO H3y4yaTh I[IOMCK, AaHallu3, CHUCTEMATU3ALMI0 W HHTEPIPETALHIO
nH(pOpMaIUK pa3TUIHBIX BUIOB U (OPM MPEACTABICHUS;

OIICHUTBH JJOCTOBEPHOCTH MH(POPMAIIHH;

WCIIONIB30BaTh CpeACTBA HWH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH IS
pellieHrsT KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTaHM3AIMOHHBIX 3a7ad C COOJIIOJICHHEM
TpeOOBaHMI S)PrOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEpEIKEHNS, TTPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW O€30MMacCHOCTH;

CO371aBaTh TEKCTHl MaTePUATLHOTO COJEPKaHUs B Pa3IMUHBIX (opmaTax C yKa3zaHUEM
Ha3Ha4YeHHs] UHPOPMAIIMU U OTKJIIOYATh WX, BHIOWpas ONTHUMAaIbHYIO (HOpMY TPEICTABICHUS H
BHU3yaJIU3aIUH.



KoMMyHuKaTHBHBIC yHHBepcaJlbHbIe TEXHOJIOTHYECKHE NeliCTBUS:

U3y4UTh OOLIEHHE Ha ypOKaX (PU3UKU U BO BHEYPOUHOI €ATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SA3BIKOBBIX CPEIICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHIyaIbHON paboTHI;

BbIOEpUTE TEMbl U METOJbl JEMCTBUH YYaCTHUKOB C Y4eToM OOIIMX MHTEPEeCcOoB U
BO3MOKHOCTEHN Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

COBMECTHAs JI€ATENBHOCTh, OPTaHU3ALN U KOOPAUHALMSA ACUCTBHI 10 €€ OCYILECTBICHHUIO:
COCTaBUTb IUIAH JEUCTBUH, 3alMcaTh JAECUCTBUSA C Y4ETOM Li€led MOMX YYaCTHUKOB, OOCYIWUTH
pe3yibTaThl, IPUHATH COBMECTHYIO PaboTYy;

OLICHUTHh Ka4eCTBO CBOETO BKJIAJa M KOMaHJIbl KaXJIOT0 y4aCTHUKA B OOIIMX pe3yibTaTax 1o
pa3paboTaHHBIM KpPUTEPUSIM;

IpelaraTb HOBBIE IIPOEKTHI, OLEHUBATH WIEU C IO3ULUU HOBU3HBI, OPHUIMHAJIBHOCTH,
IIPAKTUYECKON MHHOBALINU;

M3yyaiiTe NMO3UTUBHOE CTPATETUYECKOE IIOBEICHHE B PA3JIMYHBIX YCTPOMCTBAaX, BKIIIOYAs
KPEaTUBHOCTh U BOOOpaXKeHHE, YTOOB! ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE TEXHOJIOTHYECKHe el CTBUS

Camoopranusauus:

CaMOCTOSITENIbHO U3Y4aTh MO3HABATEIbHYIO IESTEIbHOCTh B 001acTU (PU3UKHU U aCTPOHOMUU,
BBISIBIISITH MIPOOJIEMBI, CTABUTH M (POPMYITUPOBATh COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENIbHO COCTaBUTh IUIAH PEIICHUS pacu€THBIX M KA4YEeCTBEHHBIX 3a/ay, IUIaH
BBITTOJIHEHHUSI TIPAKTUYECKOW paboThl € y4ETOM HUMEIOIIUXCS PECYPCOB, €CTECTBEHHBIX
BO3MOXHOCTEH U IPEANIOYTEHNH;

JIaTh OLIEHKY HOBOM CUTYyalluH;

YTOYHEHHE PaMOK HACTOSIIIETo MpeIMeTa Ha OCHOBE JIMYHOTO I[BETA;

JienaTh OCO3HAHHBIM BBIOOP, apTyMEHTHpPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 32
pelIeHue;

OLICHUTh TPUOOPETEHHBIN OIBIT;

ObecneunBath (hopMupoBaHHe U oOecrieueHHe pyIUIHMid B 00gacTu (GU3MKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, JMOIIHOHAIbLHBIH HHTEJVIEKT:

JaBaTh OLEHKY HOBOM CHUTyallid, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YJIHTATOB ACHCTBUSAM JIUL;

BJIa/IETh HaBbIKAMH MMO3HABATEIbHON peIeKCUU KaK OCO3HAHUS MPOUCXOAAIIUX ACHUCTBUNA U
MBICIIUTENBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHM;

MCIIOJIb30BaTh IpHUEMbI pedIeKCHH JIUIs OLIEHKH, BEIOOpa CUTYallMu BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHU)KEHUIO;

MOTHBBI IPUHATHS U apTYMEHTHI IPYTUX IIPU aHAIMU3€ PE3yNIbTaTOB AEATEIbHOCTH;

NpUHUMATD ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

MOTHBBI IPUHATHS U apTYMEHTHI IPYTHX MIPU aHAIM3€E PE3yNIbTaTOB AEATEIbHOCTH;

[Tpu3HaBaTh CBOE NMPaBO U MPaBO JAPYTUX Ha OMIUOKY.

B mponecce qocTHkeHUs] TUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrpaMMbl MO (DU3HKE IS
YPOBHSI CpelHero oOmiero oOpa3oBaHUs Y YyYalllUXCs COBEPLICHCTBYETCS AMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaralonuil chopMUpPOBaHHOCTD:

CaMOCO3HaHHWE, BKJIIOYAIOIIEee CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAJIBHOE COCTOSHUE,
BHJICTh HAIpPaBJIEHNE PA3BUTHs COOCTBEHHON AMOIIMOHAILHOM c(hephl, OBITh YBEPEHHBIM B ceO¢€;

CaMOpETYJIMPOBaHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUSI NPUHHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTH a/IallTUPOBATHCS K SMOIIMOHABHBIM U3MEHEHHSIM U THOKOCTH,
9TOOBI OBITH OTKPHITHIM HOBBIM;



BHYTPEHHSISI MOTHBALIMSI, BKIIOYAIOIAs MTOAXO K JOCTHXKEHHUIO LIeJiel U ycrexa, ONTUMU3M,
MHUIMATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEIA;

SMIIATUH, BKJIOYAIOINIAs CHOCOOHOCTh IMOHMMATh 53MOILIMOHAIBLHOE COCTOSIHUE JIPYTHX,
oOpailaTe BHUMaHUE Ha €ro MpH 0OILEHUH, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COIIMAJIbHBIE HABBIKU, BKJIIOYAIOIIME BO3MOXXHOCTh KOPPEKTHUPOBATH OTHOIICHUS C JAPYTUMHU
JIOJIbMH, KOHTPOJIMPOBATh, PETYIUPOBATh UHTEPEC U pa3peliaTb KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonumy oOyuenuss B 10 kiacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

IIEPEeBECTH Ha IPUMEPbI POJIb U MECTO (PU3MKH B COBPEMEHHON HayyHOW KapTUHE MHpa, B
Pa3BUTUHU COBPEMEHHON TEXHUKH U TEXHOJIOTUM, B IIPAKTUYECKOHN AESITEIBHOCTH JHOJEH;

B npenenax rpaHuipl NpMMEHEHHUs N3YYEHHBIX (PU3NYECKUX MOJIENIEH: MaTepuabHas TOUKa,
UHEpLUalbHas CUCTeMa OTCYeTa, adCONIOTHO TBEPJOE TENO, UACAIbHBIN a3, MOAEIU 3apslioB
ras3a, JKUJAKOCTH M TBEPABIX TN, TOUCUHBIH 3apsAAHBIN amnmapar HpU BbINOJHEHUHM (U3MUYECKUX
3az1ay;

pacrio3HaBaTh (pU3MUECKUE SBJIEHUS (IPOLECCh) U OOBSICHATh UX HA OCHOBE MOJEKYJISPHO-
KMHETUYECKOM TEOpPHM BEIIECTB BEIIECTBA W DJIEKTPOAMHAMUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE IPSAMOJIMHEHHOE IBW)KCHME, JBWKEHUE IaJEHUs Tell, JBHKEHHUE II0
OKpPY>KHOCTH, WHEpLHs, B3auMojeiictBue ten, auddysus, OpOyHOBCKOE IBHKCHHE, TBUKCHUE
XKHUJIKOCTEH U TBEPABIX TeJ, U3MEHEHHE 00bEMa Tell NMPU HarpeBaHUM (OXJIAKJICHHUH), TEIUIOBOE
paBHOBECHE, HCIIAPEHHE, KOHJEHCALMs, IUIABJICHHWE, KPUCTAJUIM3alWs, KUIIEHUE, BIAXXHOCTbH
BO3/lyXa, [TOBBIIICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBS3b MEXKIY
IapaMeTpaMy COCTOSHHUA I'a3a B U30MPOLIECCAX, dJICKTPHU3aLMs Tela, B3aUMOJACICTBUE 3aps/10B;

OIKCBIBATh MEXAHNUECKOE JIBIXKEHUE, UCIOJb3Ys (pr3nueckre BeIMUMHbI: KOOPAUHATA, YTh,
IIEPEMELICHUE, CKOPOCTh, YCKOPEHHUE MAcChl TeNa, CUJIA, UMITYJIbC Tela, KHHETUYECKasi YHEPrus,
NOTEHIMAJIbHAs SHEPrusi, MeXaHuuyeckas padoTa, MEXaHHMYECKass MOIIHOCThb; MpPHU OMUCAHUU
[PAaBWIBHO TPAKTOBAaTh (PU3MUECKUI CMBICT BKJIIOYAIOT BEIMYMHY, UX 3HAUEHHUE M pE3yJbTarT,
Haxo/11 (opMyITy, CBS3BIBAIOLIYIO JAHHYIO (PU3HUECKYIO BEIMUMHY C IPYTHMHU BEIMUMHAMU;

ONKCaTh U3YYEHHbIE TEIJIOBbIE CBOMCTBA TEJI U TEIJIOBBIE SIBJICHMS, MUCTIONb3Yys (PU3NUECKHE
BEIIMYUHBI: JABJIICHUE Ta3a, TEMIIEPATYPY, CPEAHIOI KHHETHUYECKYIO DHEPIUI0 Xa0TUYECKOIO
JBWKECHHSI MOJIEKYJ, CPEJHEKBAJAPAaTUUYECKYI0 CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI,
BHYTPEHHIOIO SHEPIHI0, padoTy rasa, ko3(pGuuueHT noyse3Horo 1eicTBUs TEMIOBOIO ABUraTeNs;
IpU ONMUCAHUM MPABUIBLHO TPAKTOBAaTh (PU3WYECKUI CMBICI BKJIIOYAIOT B ceOs BEIMYMHY, UX
3HA4YeHUE U CJIEeJICTBHE, HaX0X/IeHHE (GOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETHUUHY
C APYTMMH BEIMYHHAMM;

OIKUCBHIBATh H3YYEHHBIC DJJICKTPUYECKUE CBOMCTBA BEILIECTB U DIEKTPUYECKHUE SBICHUS
(mpouecchbl), ucnonb3ysd GuUrypy (GopMmbl:  MOIIHOCTH 3apsifa, d3JEKTPUUECKOoe IoJe,
HaIpsOKEHHOCTD 11071, IIOTEHLUAal, Pa3HOCTh IIOTCHIUAJIOB; IIPU IPABUIBHOM OIMCAHUU
¢bu3nyecKkuil CMBICI BKJIIOYAET BEJIMYMHY, UX 3HAUCHHWE U 3HAYEHHUE; CIeAyIolUlylo ¢GpopMmyiy,
CBSI3BIBAIOIYIO JAHHYIO (DM3HUECKYIO BEIUUYHHY C APYTUMH BEINYUHAMU;

aHAIM3UPOBATh (PU3MUECKHE MPOIECCHl U SIBICHUS C MOMOUIbI0 (PU3UYECKHX 3aKOHOB U
MPUHIUIIOB: 3aKOHbBI MupoBoro tarorenus, I , II m III . Herorona, 3akoH coxpaHeHUs
bu3nYecKoil SHEPrun, 3aKOH COXPAaHEHUS UMIYJIbCA, MPUHIUI CYNEPHO3UIMH CUIIbI, TPUHIIMII
paBHOIIPaBUs MHEPLMAIBHBIX CUCTEM OTCUYETa, MOJICKYJISIPHO-KMHETUYECKYI0 OCHOBY BEILECTB,
ra3oBbIE€ 3aKOHBI, CBSI3b CPEIHEW KHHETMYECKOW JHEPruU TEIJIOBOTO JBHKEHHS MOJIEKYJT C
abCOIIOTHON TeMIlepaTypoid, IepBbIi 3aKOH TEPMOJANHAMUKY, 3aKOH COXpPAHEHHUs CHIIBI 3apsja,
3akoH KynoHa, mpu 3TOM pa3nuyaroT CIOBECHYIO (GOPMYIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOe
BbIpa)KEHUE U YCIOBUS (TPAHUIIBI, 00JIACTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NMPUHIMIBI PadOTHl MallWH, NPUOOPOB U TEXHUYECKUX YCTPOUCTB;
CJIEZIUTD 32 YCIOBUSAMH UX 0€30MacCHOT0 UCIOIb30BAHUS B IIOBCEIHEBHON )KU3HU;



[IpoBecTH SKCHEPUMEHTHI TO HCCICAOBAHHIO (U3UYECKUX SIBIEHHH M TPOLECCOB C
MCIIOJIb30BaHUEM MPSMBIX U BHELTHUX U3MEPEHUH, P 3TOM cHOPMYINPOBATh 3aAauy/3aaady 1
cenaTh TEOPETHUYECKHH OSKCIIEPHUMEHT, COOpaTh JaHHBIE O MpeylaraéMoM 00OpYAOBaHHH,
IIPOBECTH OIBIT U C(HOPMYIUPOBATH BHIBOJIBI;

W3yuute npsMble U JOMOJIHUTENbHbIE U3MEPEHUs (U3NYECKOT0 pa3Mepa, Ha 3TOW BBICOTE,
CIoco0 M3MEpEHUs W HCIOJIb30BAHUE JONOJHUTENIBHBIX METOJOB HM3MEPEHUs MOrPELIHOCTEN
W3MEPEHHUI;

YYUTBIBATh MEXKNY (PU3HMUECKUMH BEIMYMHAMU C UCIIOJIH30BAHUEM IMPSMBIX U3MEPEHUH, Ipu
9TOM KOHCTPYHPOBAaTh YCTaHOBKY, (PUKCHPOBATh pe3yJbTAThl, OJyYE€HHBIE B 3aBUCUMOCTH OT
¢u3nUeckux BEIMYMH, B BUAEC TaONMMIl W TpaduKOB, JeNaTh BBIBOJABI IO pe3yjibTaTaM
UCCIIC/I0BaHMS;

co0uro1aTh npasuiia 0€30MacHOro TpyAa MPH MPOBEACHUH HCCICIOBAHUN B paMKax y4eOHOTrO
9KCHEPUMEHTa, y4eOHO-UCCIIEAOBATEILCKOM M NMPOEKTHOM JEATENBbHOCTH C MCIIOJIb30BAaHHEM
U3MEPUTENBHBIX IPUOOPOB U JTA00PATOPHOTO 0O0PYIOBAHHUS;

peLIUTh pacu€THBIC 33J]a4l C SIBHO 3aJlaHHOM (PU3MUYECKON MOJIENbIO, UCIIOb3Ys (PU3NYECKHe
3aKOHBI W TIPUHLUIIBI, Ha OCHOBE aHAJM3a YCIOBHU 3ajad, BHIOpAaTh (DU3MYECKYI0 MOJIEINb,
IPEUIOKEHHYIO Al €€ peleHMs], IPOBECTU PAacy€Thl U OLEHUTh PEAbHOCTh IOJIyY€HHOI'O
3HaYeHUs PU3NIECKON POPMEI,

pEeLINTh KAaueCTBEHHYIO 3a/Jayy: BBICTPOUThH JIOTUYECKYI0 HENPOTUBOPEUYUBYIO IEMOYKY
paccyXIeHHiA ¢ ONOpPOr Ha N3ydaeMble 3aKOHbI, 3aKOHOMEPHOCTH U (PH3UUECKUE SBIICHHS,

UCIIOJIb30BaTh NpU 00ECIEYEHUH HAy4YHBIX 33]a4 COBPEMEHHbIE TEXHOJOIMU HCCIIeOBAHMUS,
CTPYKTYpPUPOBaHUS, OOBSICHEHHS ¥ TPEACTABICHUS YU4eOHOHM ¥  HAYYHO-TIONMYJISIPHOU
UHpOpPMAaLIUY, TOJIYYEHHOW M3 Pa3IMyYHBIX MCTOYHUKOB, YIIyOJIEHHOI'O aHaln3a IOJIy4yaeMoMn
uH(popMaLuu;

IPUBOAUTH BKJIQJ POCCUMCKMX WU 3apyOeXHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIET0 MUPaA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW KM3HU AJIsl 0OecredeHus
0€30MacHOCTH TpPU HCIIOJIb30BAHUM TMPUOOPOB M TEXHUYECKUX YCTPOMCTB, AJISi COXpPAaHEHUS
3J10pOBbsI U COOJIIOJIEHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpY XKarollei cpee;

paboTaTh B IpyHIE C BBHIMOJIHEHHEM DPA3IMYHBIX COLHUAJIBHBIX POJIEH, MJIAHUPOBATh PadoTy
TpYyNIbl, palMOHAIBHO COKpAIlaTh OOS3aHHOCTM M IJAHUPOBAaTh  JEATENBHOCTh B
HECTaH/ApPTHBIX YCJIOBUSX, aJE€KBAaTHO OLEHUBATh BKJIAJ KaXJIOTO0 YYacTHMKA TpYMNIbl B
peleHne paccMaTpuBaeMoil MpooIIeMBl.

K xonny odyuenust B 11 kinacce mpeameTHble pe3ysabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

NEPEeBECTH HA MPUMEPHI POJIb U MECTO (PU3UKU B CIaJ COBPEMEHHBIX HayUHBIX KapTHH MUDA,
B pa3BUTHE COBPEMEHHOM TEXHMKH W TEXHOJOTMH, B IPAKTUYECKON IEATEIBHOCTH JIIOJEH,
LEJIOCTHOCTh U €IMHCTBO (PU3NUECKUX KAaPTHUH MUPA;

IpaHuIla MPUMEHEHHUs H3YYEeHHBIX (QHU3UUYECKUX MOJENel: TOYeUHBIH 3aps, JIyd CBeTa,
TOYEYHBI UCTOYHHUK CBETa, SJEpHAas MOJENIb aToMa, HYKJIOHHAs MOJENIb aTOMHOTO sijipa Mpu
BBINOJIHEHUH (PU3UYECKHX 33/1aY;

pacro3HaBaTh (pu3MUeckue sBiIeHUs (TpoIecchl), OOBACHATH U OOBACHATH MX HA OCHOBE
COIIPOTHUBJICHUS DJEKTPOJWHAMHKH M KBAaHTOBOW (DM3UKU: SIIEKTPUYECKas MPOBOAMMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JAEWCTBHE TOKa, B3aUMOJCHCTBHE MAarHUTOB,
AIIEKTPOMAarHUTHAs WHIYKIMSA, JEHCTBHE MAarHUTHOTO IIOJIi Ha TPOBOAHMK C TOKOM U
JOBUOKYUIMICS — 3aps], DJIEKTPOMarHUTHbIE  KojieOaHWsl U BOJIHBI,  MPSMOJUHEIHOE
pacrpocTpaHeHHE CBeTa, OTpPaKEHUe, TMpeloMiieHHe, uHTepdepeHuus, audpakuus Hu
noJisipu3aIus CBeTa, Aucrepcusi cBeta, porornexrpudeckuii addext (pororddexr), cBeToBOE
JlaBJIeHUE, CBA3b JIMHEHUYaTOro u3Ny4deHus aroMa BenukoOpuTaHMM, KOHIEHTpauus H
HCKYCCTBEHHas paJiMOaKTUBHOCTE;



ONMCHIBATh M3YUYCHHBIE CBOWCTBAa BEIIECTB (DJIEKTPUUYECKYIO, MArHUTHYIO, ONTHYECKYIO,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3NYECKYI0 (OpMY: MAIIMHHBIN 3apsi, CHIIy TOKA, JIEKTPUYECKOE HAIpsIKEHHUE,
JNEKTPUYECKOE COMPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYIIYIO CHIy, pabounii
TOK, MHAYKIIMIO MarHUTHOrO Nojs. Ioiis, cuia Awmmepa, cuia JlopeHua, MHAYKTHUBHOCTh
KaTyUIKHA, DHEprus paspsga M MArHATHOIO IOJIA, NEPUOJ] M MEPUOAUYECKOE H3MEHEHUE B
IIEPEMEHHOM KOHTYpE, 3apsii U CWIa TOKa B IPOLECCE IapMOHUYECKHX AIIEKTPOMATHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU OMUCAHUHM MPABUIBHO
TPaKTOBaTh (U3WYECKUHA CMBICI BEIUYMHBI BEJIWYMHBI. , WX 3HAYEHHE U CJIEICTBHE,
npuBeleHHbIe (OPMYINbI, CBS3bIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIMYUHY C JIPYTUMHU
BEJIMYHUHAMU;

ONKCHIBATh U3yYCHHBIC KBAHTOBBIC SIBJICHUSI U MPOLIECCHI C MOMOIIBIO (PU3HMUECKUX BEIUYHH:
CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHBI BOJH M YacTOThl CBETa, PHEPIMM U HMIIyJbCa
doroHa, mepuona moiypacnaza, dHEPTUU CBSI3UM ATOMHBIX fJ€p, MPH OIMNHUCAHUU IPAaBUIBHO
TPAaKTOBaTh (DU3WYECKHMI CMBICI BEIMYMHBI, UX OOO3HAYeHHWs] W CIEeNCTBUS, (HOPMYIBL.
CBS3BIBAIOIIME JAHHYIO (PHU3UYECKYI0 BEIWYMHY C JPYTMMH BEIWYMHAMH, PACCUUTHIBAIOT
3HauUeHUE (PU3NICCKON BEITUIHUHEI;

aHAIM3UPOBATh (PU3MYECKHE MPOIECCHl U SIBICHHUS C MOMOUIbI0 (PU3UYECKHX 3aKOHOB U
OPUHLMIIOB: 3aKkoHa OMbl, 3aKOHOB IIOCJEAOBATEIbHOIO M MapalIeIbHOIO COEAMHEHUS
MPOBOJIHUKOB, 3akoHa J[xoyns-JIeHia, 3JI€KTPOMAarHUTHBIX 3aKOHHBIX HWHAYKIUH, 3aKOHa
IPSIMOJIMHEMHOTO pacpOCTPAHEHHUsI CBETA, 3aKOHOB OTPAXXCHHs CBETA, 3aKOHOB IPEIOMIICHUS
CBETa, ypaBHEeHUA OWHIITEWHa a1 ¢GorodPdeKra, 3aKOHA COXPAHEHHWE OHHEPrUH, 3aKOH
COXpaHEHMsI HMMIIYJbCa, 3aKOH COXpPaHEHMs 3apsijia, 3aKOH COXPAHEHHsS MacCOBOrO 4MCIIA,
nocTynaTel bopa, 3akoH pajMOAaKTHUBHOIO 3apsija, MpH 3TOM MPOSIBISETCS CJIOBECHas
dbopMyIUpOBKa 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIpAXKEHHWE U YCJIOBHS (TpaHUIlbl, 00JIACTh)
MIPUMEHUMOCTH;

OIpe/Ie/ICHUE HAMpaBICHUS] BEKTOpAa MHAYKLUUU CHJIBI MAarHUTHOTO IPOBOJAHHKA C TOKOM,
cuinoi Amnepa u JlopeHua;

MOCTPOUTH U 3alucaTh U300pakeHue, co3/1aTh Oesble 3epKajia, TOHKOW JTMH301;

[TpoBecTH »SKCHEPUMEHTHI MO HCCIEAOBAaHUIO (U3UYECKUX METOJI0OB M IPOLECCOB C
MCIIOJIb30BaHUEM MPSIMBIX U BHEIIHUX W3MEPEHUIl: IpU 3TOM cPOpMYIUPOBATh 3a/1auy/3a1auy U
c/enaTh TEOPETHMUYECKHH SKCIIEPHUMEHT, coOpaTh JaHHBIE O MpelaraeMoM 000pyAOBaHHH,
IIPOBECTH OIBIT U C(HOPMYJINPOBATH BHIBOJIBI;

W3yuute npsMble U JOMOJHUTENbHbIE U3MEpeHHs (U3NYECKOro pa3Mepa, Ha 3TOH BBHICOTE,
Croco0 M3MepeHUsi M HCIOJIb30BAHME JONOJHUTENbHBIX METOJOB HM3MEpPEHUsl MOrpeurHOCTel
U3MEPEHHUI;

B 3aBucumocTu o1 (hpr3nuecKoi BEIUYUHBI C UCIOJIb30BAHUEM MPSMBIX U3MEPEHUI: IPU 3TOM
KOHCTPYUpPOBaTh HACTPOWKY, (HUKCHpPOBATh pPE3yNbTaThl MOJIYYEHHOW 3aBHUCHUMOCTH OT
¢u3nyeckoil BeNIMYUHBI B BUAE TaOnMIl U TpaUKOB, JAeiIaThb BBIBOJABI IO pe3yJbTaTaMm
UCCIIEJOBAHMSI,

coOiroaaTh npaBuia 0€30MacHOro TpyJa MpU MPOBEICHUH HCCIEI0BaHUN B paMKaxX y4eOHOTro
HKCIIEPUMEHTa, y4eOHO-UCCIIEAOBATENLCKOM U TMPOEKTHOW NESATEIbHOCTH C HCIIOJIb30BaHUEM
M3MEPUTENIbHBIX TPUOOPOB U TaOOPATOPHOrO 000PYIOBAHUS;

peLIUTh pacu€THBIC 33J]aul C SIBHO 3aJJaHHOM (PU3NYECKON MOJIENbIO, UCTIONb3Ys (PU3NYECKUe
3aKOHbl M MPHUHIMIIBI, HA OCHOBE aHaJIW3a YCJIOBHMH 3adad, BbIOpaTh (DU3MUECKYI0 MOJIEIb,
NPEUIOKEHHYIO JUIsl €€ pEIICHUs, IPOBECTU PACUETHI U OLIEHUTH PEABHOCTH IOJYYEHHOTO
3HaYeHUs pU3ndeckoi (HopMmbI;

pPEIINTh KaueCTBEHHYIO 3aJady: BBICTPOMTH JIOTMUECKYID HENPOTUBOPEUMBYIO LEMOUYKY
PacCyXXJIEHUI ¢ OTIOPOH HA M3ydaeMble 3aKOHBI, 3aKOHOMEPHOCTH U (hU3UYECKHUE SBIICHNUS,

UCIIOJIb30BaTh MPU OOECIIEYeHUH HAYYHBIX 3a/1a4 COBPEMEHHbIE TEXHOJIOTUU UCCIIEI0BaHMS,
CTPYKTYpUPOBaHHUS, OOBSICHEHHMs] U TMpPEACTaBICHUS y4eOHOW M  HAyYHO-TIONMYJSpHOU



uHpOpPMAalLIUY, TOJTYYEHHOW W3 Pa3IMYHBIX MCTOYHUKOB, YIIyOJIEHHOTO aHalIM3a IMOJIydyaeMoi
nHpopmanuu;

OOBSICHATH MPUHIUIBI ICHCTBUA MAIIKWH, MPUOOPOB M TEXHUYECKHX YCTPOMCTB, ONpPENeNiTh
YCIIOBHS UX 0€30MaCHOTO MCIIOJIb30BaHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOINUTH BKJIAJ POCCHMCKUX M 3apyOC)KHBIX Y4YCHBIX-(DU3MKOB B pa3BUTHE HAyKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIECTO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;

HCIIOJIB30BAaTh TCOPECTUYCCKUC 3HAHUA 10 (I)I/I3I/IKC B HOBCGI[HCBHOﬁ KU3HU I 06€CH€‘-IGHI/ISI
0€30IaCHOCTH TPH HKCIIOJIB30BAaHUK MPHOOPOB M TEXHUYECKHX YCTPOMCTB, Ui COXPaHEHUS
3JI0pOBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B TpYIIE C BBITOJHECHHEM Pa3IMYHBIX COIMAIBHBIX POJICH, TUNIAHUPOBATh PabOTy
TPYNIbI, pPAalMOHAIBHO COKpAIlaTh OOS3aHHOCTM M IJJAHUPOBATh  JICATENBHOCTH B
HECTaHJAPTHBIX YCIOBUSX, aJIeKBaTHO OIICHWBATh BKJIAJ KaXKIOTO0 YYacTHHKA TPYIIbl B
pelIeHHe paccMaTpUBaeMOi MPOOIIEMBI.






TEMATUYECKOE NMNIAHUPOBAHUE
10 KNNACC



