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INOACHUTEJIBHASA 3ATIMCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAHEro oOIiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHMH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHON mporpammbel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHIICIIIMU MPETNOJaBaHUsl y4eOHOTO
npeamera «®Pusmka» B oOpa3oBareldbHBIX  opraHu3anusax Poccuiickonn  ®Deaepanuw,
peaIn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanue TporpaMMbl 1O (puU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB npu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IeATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbTraraM OOydeHHs, a TaKK€ YUUTHIBAET HEOOXOJMMOCTb pealu3alMi MEKIIPEIMETHBIX
CBsi3el (PM3WKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMu. B Hell ompenemnsroTcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOGHUS Kypca (U3MKU: JIMYHOCTHBIC, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE Pe3yJbTaThl OCBOCHUS Kypca (U3UKU HAa 0a30BOM YpOBHE, B TOM YHCIIE

IIpEeIMETHBIE PE3YJIbTAThI IO roJIaM O0yUEHUs;

e cojnepxanue yyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPO/IbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
peaMeTa B LIKOJIe, BHOCUT CYILECTBEHHBIM BKJIaJ B CHCTEMY 3HAHUN 00 OKpY’KaloIleM MUpE.
[IkosnbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3ydaeMbIX
XumHel, ounonoruei, ¢usmueckoi reorpadueir u acrpoHomueil. Vcnonp3oBaHne U aKTHUBHOE
OpUMEeHeHHe (U3MYeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Ipyrux. 3ydenue pu3nku BHOCUT OCHOBHOM BKJIaJ B
(dopMUpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHATh HAyYHbII METO]I TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBy Kypca ¢u3uku JUist ypoBHS CpeHero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCeX pa3/esioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBEeTCTBUM ¢ HEl MaTepuan Kypca GU3UKH 00beTUHEH BOKPYT
¢uznueckux Teopuil. Begymmm B Kypce sBIsSeTcss (OpPMUpOBAHUE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUHU, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaiysi IpeanosiaraeT UCIONIb30BaHUE TYMAHUTApHOTO
noTeHuuan€a GU3n4ecKoil HayKu, OCMBICIEHHE CBS3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U HKOJIOTUYECKUMU TIpodIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pus3nku rnpenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.



Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS HJIEMEHTOB COJEpIKaHMS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyxaeHus MpoOeM palroHaIbHOTO IPUPOIOTIOIb30BAHUS U
9KOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTAMH Kypca (U3MKHM Ha YpOBHE CpeJHEro obuero oOpa3oBaHUs
ABISIOTCS (u3uUeckue Teopuu ((HOpMHpPOBaHWE NPEICTABICHUH O CTPYKTYypE MOCTPOCHHUS
¢usuueckoil Teopuu, poiau (YHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTaBICHUAX O IPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJI ONUCAHMUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U ITPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DU3MKU pean3yeTcs MPEXIe BCETO 3a CUéT
OpraHu3aly SKCIIEPUMEHTAILHON JIeSTeNbHOCTH o0ydaronmxcs. s 6a30Boro ypoBHsl Kypca
(GU3UKH — 3TO UCHOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usuke oOBEAMHEHBI B OOIIUH CHHCOK
YUECHHUECKUX NPAKTUYECKUX padoT. BrlaeneHue B ykazaHHOM ImepeuHe JabopaTOpHBIX padoT,
POBOIUMBIX ISl KOHTPOJSL M OLEHKH, OCYIIECTBISIETCS YYaCTHHKAMH OO0pa30oBaTEIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuneTa ¢usuku. [Ipu sToM
o0ecrieunBaeTcsi OBJIAZICHUE OOYHYAIONIMMUCSH YMEHUSMHU IPOBOJUTH KOCBEHHbIE H3MEpEHMUs,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bosnblioe BHUMaHUE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCA 3a/1a4U C SIBHO 3aJJaHHOW (PU3MUECKON MOJEbIO,
MO3BOJISIONINE NPUMEHSTh HM3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfelna
Kypca, TaK ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KadecTBEHHBIX 3aad MIPHOPUTETOM
SBIISIIOTCSL 3aJaHMs Ha OOBSICHEHUE IpOTeKaHWs (U3NYECKUX SBJICHMH M NPOLECCOB B
OKpY’Karollel >KU3HHU, TpeOyromue BbiOOpa (u3Mueckod MOAEIH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu  PI'OC COO k MaTepuaabHO-TEXHHUUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbIi YypOBEeHb Kypca (HU3MKH HAa YPOBHE CPEIHEro
oOrmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX NMPEIMETHOrO KaOuHeTa (PM3MKHU WU B
YCIIOBHSX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO KA. B xabunere
(Gu3HKH T0JIKHO OBITH HEOOXO0MMOE 1a00paTOpHOE 00OPYAOBAHUE IS BBHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 1O (HU3UKE YYEHHUYECKHUX IPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyoBaHue.

JleMoHCTpaliiOHHOE 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHHMAaJIHHON JOCTATOYHOCTH M O0ECTeUMBAET IOCTAHOBKY IEPEUMCIEHHBIX B MPOrpaMMe T10
¢u3uKe KIIOUEBBIX JEMOHCTPALUMH JUIsl MCCIEJOBAHUS HM3y4aeMbIX SIBJIEHUH M IPOLECCOB,
HMIUPHYUECKUX U (PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.

JlaboparopHoe o0opyaOBaHHE ISl YUEHHYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILICKTOB M OOECIIEYMBAETCS B pacdyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTnyeckue KOMIUIEKThI J1abopaTOPHOro OOOpYJIOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IIM(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHIC IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LEJISIMH U3YYeHHS] PU3UKU B 00111eM 00pa30BaHUHU SBIISIOTCS:

e (dopMupoBaHHE HHTEpeca M CTPEMIICHHS OOYYAIOUIMXCS K HAyYHOMY HW3YYCHUIO

MPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;



pa3BUTHE TMPEACTABICHUH O HAydyHOM METOJe IMOo3HaHUus U  (OPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSM;

dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KAaK pe3ylbTaTa U3y4deHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEIbCTB;

dbopMupoOBaHUE MPEACTABICHUN O POJIM (PU3UKU JUISL PA3BUTHUS IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKUA U TEXHOJOTUM.

JlocTikeHne 3TUX Lenel oOecreynBaeTcsl pelIeHHeM CIEAYIONMX 3a7ad B Ipolecce
U3Yy4eHHUs Kypca (pU3UKU Ha YPOBHE CpeIHEro o0uiero oo0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HaHUN 00 00ImMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAUHAMUKY, KBAHTOBYIO
(bU3HKY B 3JIEMEHTHI aCTPO(DU3UKH;

dbopMupoBaHHEe YMEHUN MPUMEHSATH TEOPETUYECKUE 3HAHWUS Ui OOBSCHEHUS
busznyecKkux SBICHUA B TPUPOJAE W I MPUHATHS NPAKTHUECKUX pELICHUH B
IMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NMUYHBIX 3a/7ad C SBHO 3aJlaHHOM (u3HuecKoi
MOJIENIBIO, 3a7ad, TOJPa3yMEBAIOIINX CaMOCTOSTENbHOE CO3JaHue (HU3UIECKON
MOJIEJIH, aJIeKBaTHOM YCIIOBUSM 33/1a4H;

NOHMMaHuE (PU3MUYECKUX OCHOB M TPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX POIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPEY;

OBJI/ICHUE METOJaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
SKCIIEPUMEHTOB, aHaJlW3a M  UHTEpHpeTanuu  HUHQOpMaluH,  OmNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3yabTaTa,

CO3/IaHM€ YCTIOBHM ISl pa3BUTHsI YMEHUN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
NeSITETTHHOCTH.

Ha wusyuenue ¢usuku (6a30BbI ypOBEHB) Ha yYpOBHE CPEIHETO OOIIero oOpa3oBaHHS
otBoauTcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS J1a0OpaTOpHBIX padoT u
OTBITOB C YUETOM MHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLINXCS.



COJAEP)KAHUE ObYYEHUA

10 KJIACC

Pazgea 1. ®u3nka u MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka O npupoje. Hayunele MeToasl MO3HaHUsA OKpyXkaroumero mupa. Pomib
HKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPO/IbI. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue ¢u3nueckux sBIeHUN U npoueccoB. Hayunsle runoressl. dusndeckue
3aKOHBI ¥ TeOpHUH. [ paHUIIbl TPUMEHMMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINII COOTBETCTBHSL.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
[IPAKTUYECKON AESITEIbHOCTH JIIOEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTEIbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmKeHHe. OTHOCHUTEIBHOCTh MEXaHWYECKOTo JBIKeHHS. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHss CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl koopAuHaT. CloKeHHE TEepeMEIIeHUN 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEItHOe NBHKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHS MAaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOoaHoe majienue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiitnoe naBwkeHue. JIB)KeHHWE MaTepUaTbHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM 1O MOJYJI0 CKOpPOCTBHIO. YTJIOBasi CKOPOCTb, JMHEHHas cKopocTh. llepuon u
yacToTa oOpaienus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHudyeckne yCTpOMCTBA H MPAKTHUECKOE MPUMEHEHWE: CHUIOMETp, JBHKCHHUE
CHapsJ0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UILUTFOCTPAIINS KHHEMATUUECKUX XapaKTEPUCTHK JBUKEHUS.

[IpeoOpazoBanue NBUKEHHH C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmroienue nBrkeHus Tena, OpoieHHOro Mo/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus CBOOOIHOTO MaACHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LI€JIbIO ONPEETICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue  COOTHOIIGHHMSI  MEXKIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIDKCHHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJTIO.

N3yuenue ABMKEHUS MIApUKaA B BI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["annnes. [lepBoiit 3akoH HeroToHa. IHEprnanbHble CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHnumn cynepno3unuu cuil. Bropoit 3akoH HerooTona s
MarepuanbHOU ToUYKU. Tpernii 3akoH Hpl0TOHA [UIs MaTepraabHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosdoumuent tpenns. Cuna conpoTUBICHUS
IIPU JIBUKEHHUM TENa B KUAKOCTH WM rase.

[ToctynarensHoe U BpaliaTeiabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tela.

MOMEHT cuiIbl OTHOCUTEIBHO OcCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPIOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: IMOJIIUIHUKY, JBUXKEHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLIMHU.

CpaBHeHuE Macc B3aUMOJICHCTBYIOIUX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnosxxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaliuH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydeHue ABMKEeHUS OpyCcKa MO HAKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3aKkonbl COXpanHeHUusn 6 MexaHuKe

Hmnynsc MaTepralbHOM TOUYKH (Te€la), CUCTEMBI MaTEpUANIbHBIX TOUEK. MIMITynbc CUIbI U
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuanibHON TOUkU. Teopema 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenuunanbHast 3Heprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMHUpoOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble ¥ HEMOTEHUHMANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
MU3MEHEHHUEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NMPAKTHUYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KUHETHUECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



W3ydyeHne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOTHl CHUIBI C W3MEHEHHEM MEXAaHWYECKOW DHEPrHH Tella Ha
pUMepe PacTSHKEHHsI PE3UHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHUS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUsSI Ta30B, >KUIKOCTEH M TBEPIBIX TEeM M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE JTUX Mojened. Macca u pasmepbl Mosekysn. KonudecTBo BemiecTsa.
[TocrosinHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnenbs uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOH TEOPHH
ujaeanpHOro rasa. AOCOJNIIOTHasg TemIeparypa Kak Mepa CpeaHeld KUHETHMYECKOH SHepruu
TEIJIOBOTrO JIBM>KeHHMs vactull rasza. lllkana Ttemneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3omponecchl B vjacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ padudeckoe mpeacTaBieHrne U30MPOLECCOB: U30TEpMa,
u30Xxopa, n3odapa.

TexHU4YecKue yCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCIMHECHUM.

OnbiTel 1O AUPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUSL.

Monens onbita [TepHa.

OnbIThI, TOKA3bIBAIOILINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogens, HIUTIOCTPUPYIOIIAs IPUPOTY TAaBJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOILME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Omnpenenenne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJICHHS M TEMIIEPaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 ra3a.

Tema 2. Ocnosvt mepmoounamuku

TepmoanHamuueckas cucteMa. BHYTpEHHSS 3HEprus TEPMOJMHAMHYECKOM CHCTEMBI U
crocoOb! e€ u3meHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss SHEprus 0JlHOAaTOMHOTO
UJeanbHOro ra3a. Bujpl Temnnonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEMI0EMKOCTh BellecTBa. KoaudyecTBo TEIIOTHI MPpU TEIUIONepeaaye.

[TonsitTue o0 anmabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHamuku. [IpumeHnenue
MIEPBOro 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MpUPOJIE.

TemoBeie MamuHbL. [[pUHIUTIBL [EeHCTBUS TEMIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TeruioBbIX MamunHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero Kod(hPUIMEHT MOJIE3HOTO NEUCTBHS. IKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETHUKH.

TexHuueckue yCTpoOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUIBHHUK, KOHTUITUOHED.



Jlemoncmpayuu

V3MeHeHre BHYTPEHHEH HSHEPruu Tela MPU COBEPUICHUHM pPAOOTHI: BBUIET MPOOKH W3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOr'O BO3JyXa, HarpeBanue 3(upa B JATyHHOU TPYyOKe MyTEéM
TpeHus (BUICOAEMOHCTPAITHSA).

H3meHenue BHYTpeHHEH sHepruu (TeMIepaTypbl) Tea npu Terionepeaaye.

OmnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoii TypOHMHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTaTEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3Mmepenne yaenbHON TemI0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Dazoevie nepexoonvt

[TapooOpa3oBanne wu KoHneHcamws. Mcrmapenne wu  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIAKHOCTh BO3/yxa. HachlmeHnHblil nap. YaenbHas TerioTa mapooopa3oBaHUS.
3aBUCHUMOCTB TEMIIEPATyphl KUIIEHUS OT AABJICHUS.

Teépmoe Teno. Kpucramnmaeckue u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkne xpucramasl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHeHUE TEII0BOro HanaHca.
TexHudyeckne yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: TUIPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOT'MH IMOJIYYCHHA COBPCMCHHBIX Marepuraios, B TOM YHUCJIC
HaHOMAaTCpHuaJlOoB, U HAHOTCXHOJIOI'UU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX ITAPOB.

Kurnenne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HalGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTHYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJuIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsoi

N3MepeHnne OTHOCUTENBHOMN BIAXKHOCTH BO31yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnexTpuzamust Ten. OJNEeKTpUYecKud 3apsana. JlBa Bua 2JIEKTPUYECKUX 3apsiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

B3aumopeiictBue  3apanoB. 3akoH Kymona. TouedHslii  JIEKTpUYECKHM  3apsi.
Onekrpuueckoe mose. Hanpsok€HHocTh anexTpuueckoro mnoss. [lpuHuun cyneprno3unuu
ANEKTPUYECKUX MOJIeH. JINHNKM HANPsy)KEHHOCTHU IIEKTPUYECKOTO MMOJIS.

PabGora cun osnextpocratueckoro mousd. [lorennuman. PasHoCTh MOTEHLMANOB.
IIpOBOIHUKY U AUDIIEKTPUKH B DJIEKTPOCTATUYECKOM T10JIE. JIUDIIEKTpUUECKask IPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTtop. DJIEKTPOEMKOCTh INIOCKOTO KOHJAEHCAaTOpa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHu4eckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHUE: JIIEKTPOCKOIL, JJIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJIEHUE DJIEKTPONPUOOPOB, KOHJEHCATOP, KOMHWPOBAIbHBIN
anmapar, CTpyUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIL ACHCTBUSA dJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSHKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTHYeCcKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOIO KOHJEHCaTopa OT IUIOIIAJHM IJIACTHH,
PACCTOSIHUSL MEXKAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3iuunvix cpeoax

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

Hanpspokenue. 3akon Oma 15 ydyacTka LernH.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHBIIEHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNIEKTPOABUKYILAsA CHIJIA U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHMKA TOKA. 3akoH Oma juist
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DJIeKTpOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh CONTPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1EKTPOHHBIX ITyYKOB.

[TomynpoBonHuku. CoOOCTBEHHass W TMPUMECHas MPOBOJUMOCTh IOJYIPOBOIHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DJIEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. IDJIEKTPOJIUTHYECKAS
Jucconyanus. DIEKTPOIIN3.

OnexkTpruueckuil Tok B razax. CaMOCTOSITENbHBIN U HECAMOCTOSITENbHBIN pa3psaa. MomHus.
ITna3zma.

TexHuueckue yCTpoMCTBA M MPAKTHUECKOE IPUMEHEHUE: aMIIEpMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETDP COINPOTHBICHUS, BAaKYyMHBINH AHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MTOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh COMPOTUBIICHUS ITWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, TIJIOIIATH
MOTIEPEUHOT0 CEYEHUSI U MaTepHaa.

CMmenaHHOe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3IAeKTpoABMKYLIEH cuiibl. KopoTkoe 3aMblkaHHME TajlbBAHUYECKOTO
AJIEMEHTA M OlleHKAa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOIMMOCTH JHOIA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3yuenue cMemaHHOTro COeIMHEHUS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYIIEH CHIIBI  HCTOYHHMKA TOKa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



HabGnronenue anexrpousa.

Me:xnpeamerHbie CBA3H

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHs B 10 Kiacce OCYyHIECTBISIETCS C y4ETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJOTHH.

Mescnpeomemnsie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYYHOTO ITO3HAHHS:
sBIICHUE, Hay4YHbIH (akT, rumore3a, Qu3MUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJECHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHkuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHTCHC,
KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbI M HMX TMPOCKIMH HAa OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: MexaHuueckoe JABMKEHHE B JKMBOW mpupoje, tuddysus, ocMoc, TeII000MEH
KUBBIX OPraHU3MOB (BHJIBI TEIUIONIEPEIau, TEIIJIOBOE PABHOBECHE), SJICKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEH M Ta3oB, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, DJICKTPOJIUTHIECKAS TUCCOLIMAIINS, TalTbBAHHUKA.

T'eoepaghus: BIaxXHOCTH BO3IyXa, BETPBI, 0apOMETp, TEPMOMET.

Texnonocus: npeoOpa3oBaHue ABMXKEHUH C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyTrue), IBUTaTeNlb BHYTPEHHETO CrOpaHWs, IapoBas TypOuHa, OBITOBOM
XOJIOJMIBHHUK, KOHAUITUOHEP, TEXHOJIOTUHU TTOYYEHHUSI COBPEMEHHBIX MaTE€pPHUaioB, B TOM YHCIIE
HaHOMATEepHaJOB, W  HAHOTEXHOJIOTWH,  3JEKTpOCTaTHYecKass  3alluTa,  3a3eMJICHUE
JJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBareibHble MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHbBAHHUKA.

11 KJIACC

Pasnen 4. diekTpoamHaMuka

Tema 3. Maznummnoe none. I1eKmpomMazZHUMHAA UHOYKYUSA

[TocrosiHHbIE MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE TOJe€.
Bekrop MarHUTHOM MHAYKUMH. [IprHIMN Cynieprno3uluy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
nHaykuuu. KapTrHa TMHUN MarHUTHOW MHIYKIUHU MOJISI IOCTOSIHHBIX MArHUTOB.

MarnuTtHoOe 1osie IPOBOAHMKA C TOKOM. KapTWHa JIMHHMM MHAYKIMHM MarHUTHOTO IIOJIS
JUIMHHOTO TPSIMOTO IPOBOJHHKA M 3aMKHYTOI'O KOJBIEBOI'O IPOBOJHMKA, KATYHIIKA C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHHE 3apsiK€HHOW 4YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moJje. PabGora cumsr Jlopeniia.

SlBnenue nHnekTpoMarHuTHOM wuHAYKUMH. [lOTOK BekTOpa MarHUTHOW HWHIYKIUU.
DNEKTPOABUKYILAsA CUJIA MHAYKIMU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazes.

BuxpeBoe ayekTpuueckoe Ioje. DNEKTPOJABMKYIIas Cuia WHAYKIMU B IIPOBOJIHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJTHOM MarHUTHOM ITOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHTYKIIUH.



DHEePrusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIEKTPOMarHuTHOE I0JIE.

TexHudyeckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKOPUTEIHN JIEMEHTAPHbBIX YaCTHUIl, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKIMY MAarHUTHOTO MOJIA.

B3aumoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuita Amniepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE ANEKTPOMAarHUTHOW UHAYKIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTD DJICKTPOABUKYILIEH CHIIbI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 31€KTPOMArHUTHOM MHIYKIUU.

Pa3nes 5. Kosie6anust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHble KONEOAHUS

Konebarenbnas cucrema. CBoOOgHBIE MexaHHueckue Kkojebanusa. [apmonuueckue
koneOanus. Ilepuon, dacrora, ammautyga u  (asa kosnebanuil. I[lpyXMHHBII MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHUX KojebaHuid. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIOAHUSI B HUJI€ATHHOM
Kole0aTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYeCKUMH U DIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akOH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYecKue KosieOaHusl.
Pe3onanc. BeiHyKIeHHBIE 2IIEKTPOMArHUTHBIEC KOJIEOaHUSI.

[lepemenHbIii Tok. CUMHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIEE 3HAUCHNUE CUJTBI TOKA U HAMIPSHKEHUS.

Tpanchopmarop. IlpomsBonacTBo, mepenada W MOTPEOJIECHUE AIEKTPUUECKOM SHEPrHUH.
OKOJIOTUYECKHE PHUCKM TPU MPOU3BOACTBE 3JeKTpo3Hepruu. KynbTypa wucnosib3oBaHus
ANIEKTPOIHEPIUU B MIOBCEAHEBHOM )KU3HH.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JUHUM JIEKTPONepe1ay.

Jlemoncmpayuu

Hccnenoanue mapaMeTpoB KoJieOaTeNnbHON CUCTEMBI (TIPY>KUHHBIA MU MaTeMaTHYeCKUA
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.



CB0OOIHBIC AJICKTPOMArHUTHBIC KOJICOAHUSI.

OcuumnorpamMmbl  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpPsDKEHUsT OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3onanc npu mociaenoBaTebHOM COEAMHEHUH PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Mogenb TMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

HccnenoBanue 3aBUCUMOCTHU MIEPUOA MAJIBIX KOJieOaHUl Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne nNepeMEeHHOTO TOKa B IEMH M3 [OCJIEIOBATEIbHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTyLIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE 80JIHbL

Mexanudeckre BOJIHBI, yclioBUs pacrpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHust
u januHa BoNHBL [lomepednple W mpoaONbHBIE BONHBL MHTepdepeHmus u mudpakius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. Y CJIOBHS M3IYyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snektpomaruutHoil BojHe. CBOMCTBAa 31€KTPOMArHUTHBIX
BOJIH: OTpaXCHHE, MpEJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdeperius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 31eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIUMIIBI paInOCBA3HU U TeJIeBUACHU. Pagronokanus.

DJIEKTPOMAarHUTHOE 3arps3HEHUE OKPYIKAIOLLIEH Cpebl.

TexHuueckue ycTpoWcTBa U NPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHKA B TEXHHUKE W MEIUIIMHE, Pajap, PaJauONpPUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-meusb.

Llemoncmpayuu

O0pa3oBaHue U pacpoCTpaHEHUE TOMEPEUHBIX U MPOJIO0IBbHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

Hablmronenue oTpaskeHust U MPeIoMIICHUS MEXaHUYECKUX BOJH.

Habmroienue natepdepeHny u AuPpakiny MEXaHMIeCKUX BOJH.

3BYKOBOH PE30HAHC.

HaOmronenue CBsI3M TPOMKOCTHM 3ByKa W BBICOTHI TOHA C aMIUIATYAOW M YacTOTOM
Kosie0aHui.

HccnenoBanne  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacipoCTpaHEeHUE CBETa B OJTHOPOIHOMN cpejie.
JIyua cBera. ToUeUHBII UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHusl cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKaje.

[Ipenomnenne cBera. 3aKkOHBI TMPEIOMJICHHUS CBeTa. AOCOJNIOTHBIM  IMOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIl yron MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Jucnepcus cseta. CroxkHbIl cocTaB 6enoro ceera. LIBer.



ColOuparomue W paccewBalIImMe JIUH3bI. ToHKas auH3a. DOKyCHOE paccTosHuE |
ONTUYECKasl CHJIa TOHKOM JMUH3BL. [locTpoeHune n3o0pakeHnil B COOMpAIOIUX U pPacCEUBAIOIINX
nuH3ax. QopMyIia TOHKOMU JIMH3bIL. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUUECKOMN OITHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKHU. Y CIIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIMOHHON KapTUHE OT JIBYX CHH(pA3HBIX
KOI'€pEHTHBIX HCTOUHUKOB.

Hudpaxkmus csera. [udpakuumonnas pemérka. YcioBue HaOMIOACHHUS —TUIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBEeTa Ha NU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuszanus ceera.

TexHuueckue yCTpOWCTBAa M TPAKTHYECKOE IPUMEHEHHE: OYKHM, JIiyna, (oToarmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JU(paKIMOHHAS
pemeTKa, NOJIIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOEe pacHpoCTpaHEHUE, OTpakeHUWE U IpenoMieHue cBera. Onruuyeckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

HabGnronenue naTeppEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucniepcuu ceta.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nosisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

W3mepenue nokasaresns IpeaoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieUAJIBHONH TEOPUH OTHOCUTEJIBLHOCTH
['panuubl NPUMEHUMOCTH KJIACCHUYECKOM MeXaHWKH. [locTymarsl crienuanbHON TEOpHH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BaKyyme, MPUHLHII
OTHOCHUTEJIBHOCTH DHHIIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi ¥ UMITYJIbC PEISTUBUCTCKOMN YaCTHUIIBI.
CBs13b MacChl ¢ PHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTULIBI. DHEPTHsI OKOSI.

Paszpnen 7. KBanToBas ¢pusznka
Tema 1. Dnemenmot K6aHmMoOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEpPruu POTOHA C €T0 YACTOTOU. DHEPTUS U UMIYIIHC
¢dorona.
Otkpeitue u wuccienaoBanne (ororddexra. Ombiter A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHUUYECKOE IEMCTBHUE CBETA.



TexHuueckue yCTpoOIiCTBA M MNpaKTHUECKOe NpUMeHeHHe: (poTodnaemMeHT, (OTOAATUHK,
coJTHeYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vyactuil. [lmanerapHas
mogens atoMa. Iloctynarel bopa. Usnyyenne u normnomenue (GOTOHOB NpU MEPEXOe aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha Japyro. Buasl crnekTpoB. CHnekTp YpOBHEW 3HEpPruuM aroma
BOZOPOZA.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOM JTyalu3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.

TexHudyeckne yCTpOMCTBA MW IIPAKTUYECKOE IIPUMEHEHHUE: CIEKTPAJIbHBIA aHAJIN3
(criekTpocKoI), Ja3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Mopuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyYESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HabGnronenue nuHeRvyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIME  CJIOXKHOCTb  CTPOEGHHsA  sjpa. OtkpsiTHE
paanoakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIyUEHUS.
CaoiicTBa anbda-, 6eTa-, raMma-u3aydeHus. BnusHue paqnoakTUBHOCTH Ha KUBbIE OPraHU3MBI.

OTtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mogens siapa ['eiizenOepra—lBaHeHKo.
3apsn sinpa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

DOHeprust cBS3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SAED.

Anepuuiii  peakrop. TepmosinepHblii cuHTe3. IIpoGneMbl M NEpCHEKTHUBHI  SACPHOM
HHEPreTHKU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metobl HaOIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.

dyHITaMEeHTAIbHBIC B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTHHBI MUpPA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUYECKOE TPUMEHEHHUE: J03UMeTp, kKamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CUYéTunK MOHM3UPYIOIUX YACTHII.

Yuenuueckuiui sxcnepumenm, nabopamopuule pabomoi
HccnenoBaHue TPEKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMUM M aCTPOPU3UKH



Ortanbl  pa3BUTHS  acTpoHoMuHU. [IpukinagHOoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHUH.

Bup 38é31H0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneynas cucrtema.

Counnie. ConneyHass akTUBHOCTh. Mcrounuk sHeprunm CosiHIIAa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE IPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMK CoJIHLA U 3BE3. DTaIbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u nemwxenne Coinnia B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapbl. YEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopust
Bonbuioro B3peiBa. PennkroBoe nznyueHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpobiaemMbl aCTpOHOMHUH.

Yuenuueckue nabnooenus

Habmtoienust HEeBOOPYKEHHBIM TJIa30M C UCMOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUST HeOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/HUs
CeBepHOro noiymapus U sipkue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, mianer, Mneunoro [lytu.

O0o0marmniee noBTOpeHne

Ponp ¢u3mku m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
THYECKOH cdepax MesATETbHOCTH YelIOBEeKa, poilb M MecTo (U3WKH M aCTPOHOMHH B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, pOib (U3NYECKON Teopuu B (HOPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001EM psIly
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIEHUN O IPUPO/IE.

Me:xnpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs ¢ Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTHKH, OWOJOTHH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, Hay4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIC SJIEMEHTAPHBIX (PYHKIIHIA,
MPU3HAKU TI0/I00MS TPEYTOILHUKOB, ONPEIEICHNE TUIOIIAIN TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: »nextpuueckue SBICHUS B KUBOW MHpHUpojie, KojedaTenbHbIE IBUKEHUS B
KUBOW TIPUPOJIC, ONTHUYECKUE SIBJICHUS B XUBOW MPHUPOJIE, NEHUCTBHE paJUalMM Ha >KUBHIC
OpTaHU3MBI.

Xumus: cTpoeHME aTOMOB W MOJIEKYJ, KpPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PYZ, (poTochEMKA 3eMHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHANA DJIEKTpOIEpead, TeHEpaTop MEPEMEHHOTO TOKA, dJIEKTPOIABUIATEb,
UHAYKIMOHHAsT TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHUKA, COJTHEYHAas OaTapest.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yueOHOro mpenvera «®dusmkay» Ha ypoOBHE CpeaHEro o0miero oOpa3oBaHUS
(6a30BBI  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHKCHHE  CICAYIOIIHUX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIXCS PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHUM, COOTBETCTBYIONIMX TPAJAULMOHHBIM LIEHHOCTSIM  POCCHICKOro  0OOIIecTBa,
paclIipeHre KU3HEHHOTO OIbITa U ONbITA JAEITEILHOCTH B IPOLIECCE PeaTu3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIFHOMN JICATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JIEMOKPATUYCCKUX
IIEHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSAMY ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTApPHON U BOJIOHTEPCKOM JIESTEIILHOCTH,

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaXTaHCKON UICHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIIGHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSM POCCHUCKHIX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAITUIO M NPUHAMAThL OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B ICATCILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETro;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEeC K pa3nuuHbiM chepaM TpodecCHOHATBLHOU JeATENbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymei
po(eccru M pean30BbIBATH COOCTBEHHBIC KHU3HECHHBIC TUTAHEI;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B oOnacTu (pU3uKU Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh IKOJIOTUYCCKOW KYJIBTYPBI, OCO3HAHHE TJIOOATHLHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIeM;



IJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJield YCTOMYMBOrO pa3BUTHUS YEIOBEYECTBA,;

paclIMpeHre OMbITa JEATEIbHOCTH 9SKOJIOTMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOU NIeATeIbHOCTH, TOTOBHOCTh B MPOIECCe M3YUECHUS (DU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO IESITEIbHOCTh NHANBUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS
Bba3zoBble Jioruyeckue eiicTBUS:

CaMOCTOSITEIILHO  (DOPMYJITUPOBATh M aKTyalIM3MPOBATh MPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPECIIATh LENH NeSTeIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIN3a HMEIOIINUXCS MaTepUaTbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIENISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PabOTy B YCIOBHUSX PEAIbHOIO, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

baszoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA !

BIIAJICTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBBIMU TOHATUSAMH M METOAaMHU (U3UUECKOM
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-MCCIEAOBATEIbCKON U MPOEKTHON AEATeIbHOCTH B 00NacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa4
(U3UYECKOTO CoNIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH IO TIOJYYEHHIO HOBOTO 3HAHMUsS, €r0 HMHTEpIIpETaIuH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3NMYHBIX YUEOHBIX CHUTYyallMsX, B TOM YHCIE MpPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIAITH TPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJu3WpOBaTh 3a7ady, BBIJIBUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOAUTh apryMEHTBhl IS JI0KAa3aTeIhCTBA CBOUX YTBEPXKICHU,
3a/1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh TMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBATH WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 3a/Jaud B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCIIE TIPU U3yYCHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUSA 110 (U3HKE B MPAKTUUECKYIO 00JIACTh JKU3HEACATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEIaraTb OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4UH, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.



Patora ¢ undopmaunmeii:

BJIaACTb HABbLIKaAMHU ITOJTYHYCHUA I/IH(bOpMaI_[I/II/I (I)I/I3I/I‘-IGCKOFO COACPpKaHHA U3 MCTOUYHHUKOB
pa3HBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CUCTEMAaTHU3alUui0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OpPMALIHH;

HCIIOJIB30BaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHUKAIIXMOHHBIX TEXHOJIOTUHA B
pCHICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3aJda4 C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOIO COACP)KAaHUS B pa3IMYHBIX (opMmMaTax c yd&ToM
Ha3HAueHUs WHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YaIH3AIIH.

KoMMmyHnKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe [1eiiCTBUS:

OCYIIECTBIIATh OOIIEHHE HA ypoKaX (PU3MKU U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacro3HaBaTh MNPEANOCHIIKA KOHMIUKTHBIX CUTYAllMi U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHUSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHMMATb U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOUpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBUI C yuy€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4jeHa KOJIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHUCTBUH, PaCIpElesATh POJIH C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJOr0 YYaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpejyiaraTb HOBBIE IPOEKTHI, OLIEHMBATh WJIEH C IO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHUTYalMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATHBHBIM.

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIE T1eiiCTBUS
Camoopranuzanus:
CaMOCTOSITENIbHO OCYILECTBISTh MO3HABATENIBHYIO JESATENLHOCTh B 007acTU (U3UKH U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUThH U (HOPMYITHUPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH DPEIICHUs] PACUETHBIX M Ka4eCTBEHHBIX 3ajad, TJIaH
BBITIOJTHEHHS] TMPAKTUYeCKoi paboThl € Y4ETOM UMEIONIMXCA PECypCcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHNIM;
JTaBaTh OIEHKY HOBBIM CHTYaITUsIM;
pacIMpsTh paMKH y4eOHOTO TIPeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;
JIeNiaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILIeHHE;
OIICHUBATH NMTPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAWIMU B 001acTH (UBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:



JlaBaThb OLCHKY HOBBIM CUTYyalllsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
Y MBICIIMTEIIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCII0JIb30BaTh NMPUEMBI pe(IIEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O PEIIECHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U ApIyMEHTBI APYTUX IIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

IpUHUMATh ceOsl, IOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB IEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX Ha OMIMOKH.

B mporiecce OCTHKEHHSI TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOTPaMMBbI 110 (PU3UKE IS
YPOBHSI CpeAHEro obuero oopa3oBaHusi y oOydarOUIMXCsSl COBEPILEHCTBYETCS 3MOLMOHAIbHBIN
UHTEJUIEKT, PeAIoaraloui copMIUpPOBAHHOCTS!

CaMOCO3HAHUS, BKJIIOUAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSHHUE,
BUJICTH HANPABJICHUS PAa3BUTHUS COOCTBEHHOH SMOIIMOHATLHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJIMpOBaHMs, BKJIIOUYAIOLIETO CaMOKOHTPOIJIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTH aJanTUPOBAaTHCS K 3MOLMOHAIBHBIM
MU3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMM, BKJIIOYAIOIIEH CTPEMIICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTHUMH3M, NHULIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/s U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE JPYTHUX,
YUUTBIBATh €T0 IPU OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTUMU
JFOAbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

IMPEAMETHBIE PE3YJIbTATHI

K konny o6yuenus B 10 kJiacce npeIMeTHbIE pPe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTOo (U3MKU B (OPMHUPOBAHUN COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUHA COBPEMEHHOM TEXHHUKH M TEXHOJIOTMM, B IPAKTUYECKOU
JeATEeIILHOCTH JIFO/IEH

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJEeNel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TENO, WACANbHBIM ra3, MoJenu
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TE€J], TOUCYHBIM AJIEKTPUUYECKUHN 3apsii MpPHU pelIeHUun
bu3nUecKux 3a1a4;

pacrio3HaBaTh (pU3NYECKHE SBIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOW TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE JBW)KEHHE, CBOOOJHOE MaJeHHE Ted,
JIBIDKCHHE TI0 OKPY)XHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEeHHe 00bEMa Ten NMpH HarpeBaHUU
(oXJaKJIeHNH ), TEIJIOBOE paBHOBECHE, MCIIapeHNe, KOHACHCAIHs, TUIaBJIeHNe, KPUCTAIUTH3allns,
KHUIIEHUE, BJIaKHOCTh BO3JlyXa, MOBBIIICHUE JAaBJICHUS ra3a IMpU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapaMeTpamMH COCTOSIHMSI ra3a B H30Mpoleccax, 3JIEKTpU3alus Tell,
B3aMMOJIEICTBHE 3apsi/10B;



ONMCHIBAaTh MEXaHMUYECKOE JBIKEHUE, UCIOJb3Ys (hM3MUECKHUEe BEIWYUHBI: KOOpJIWHATA,
IyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMITYJIbC Tejla, KHHETHYECKas
SHEPIus, MOTEHIMAJIbHAs HJHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOULIHOCTH;, IpHU
ONKMCAHUU TPABUWIBHO TPAKTOBaThb (DU3MUECKUN CMBICI HCHOJb3YEMbIX BEIMYMH, HX
0003Ha4YeHHsI U €IUHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C APYTMMH BEIMYUHAMM;

ONMCHIBATh M3YYEHHBbIE TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHEprus
XAO0THUYECKOr0 JBMKEHUS MOJIEKYJ, CpPEAHEKBAJpaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JeHCTBUS TEIIOBOTO
JIBUTATEIIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (DH3UUECKHUI CMBICI UCIIOJIb3yEMbIX BEITUYHH,
uX O00O03HAYEHUS M EIUHHIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMU BEJIMYUHAM;

ONMCHIBATh U3YYEHHbIE JJIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SIBIICHUS
(mpouiecchl), UCTIONIB3YST (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUIN 3apsisl, 3JIEKTPUUYECKOE II0JIE,
HaIpsOKEHHOCTh IMOJIS, IOTEHLHMAaJ, pa3HOCTh MOTEHIMANOB; IPU ONHCAHUM IPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJIBb3yeMbIX BEIWYHH, WX OOO3HAUEHUS U EIUHMIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINEC JAHHYIO (DU3UYECKYIO BEJIMYNHY C IPYTHMH BETUYHHAMU;

AHAIN3UPOBATh (PU3NYECKUE IPOLECCHl U SIBJICHUS, UCHOJb3Ysl (PU3NYECKUE 3aKOHBI U
IPUHLIMIBL: 3aKOH BceMUpHOro tarorenus, I, II m III 3axkonel HbroToHa, 3aKOH coxpaHeHuUs
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHHUS WMITYJIbCA, IPUHLIMI CYNEPIO3ULIUN CUII, TPUHIUIT
paBHONpPAaBUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHMUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CpEIHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AMEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BHIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIIUTIBI JEHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOMNCTB;
pa3ianyaTh yCIOBHs UX 0€30MacCHOTO MCIIONIb30BAHUS B OBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIEPUMEHTHI 1O HCCIEOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCIIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX H3MEpeHuil, Mpu dSToM  (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPU ITOM
BbIOMpaTh ONTUMAJIbHBIN CIOCOO M3MEPEHUs M MCIOJIb30BaTh W3BECTHBIE METObl OLIEHKHU
MOTPELIHOCTEN H3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXIy (QHU3NYECKUMH BEIMUYMHAMU C HCIOJIb30BAHHEM
OpsIMBIX  U3MEPEHM, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH PE3YNIbTAThI
MOJIyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BUIE TaOIMUI] U TpadUKOB, JeNaTh BBHIBOJbI
0 pe3yJibTaTaM UCCIIeI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TPOBEACHUM HCCIECIOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM UM  IMPOEKTHOW JEATENbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U TJaOOPaTOPHOro 000pyI0BaHUS;

pemiate pacu€THble 3aJayd C SIBHO 3a/laHHOM (U3WYECKOM MOJENbI0, HCIOJIb3YS
dbusznuecKkre 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 33/1a4d BHIOMPATh (PUZNUECKYIO
MOJIeJIb, BBIACHATH (U3NYECKUE BEIMUMHBI W (POPMYIbl, HEOOXOIWMBIE s e€ peleHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BEIHUNHBI,



pelaTh KayecTBEHHbIE 3a/1ayM: BBICTPAMBATBH JIOTMYECKH HEMPOTUBOPEYMBYIO LIETIOUKY
paccyXIeHU ¢ ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHUS;

UCTIONB30BaTh IPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTABICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHONH HMH(OpMaluy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIHUIO;

NPUBOJUTH MPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEkKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPA, B pPa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns O€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHUS HOPM SKOJIOTUYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IUIaHUPOBATh padoTy
IpyMNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH U IUIAHUPOBATh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ| KaKI0TO M3 YYAaCTHUKOB I'PYIIIbI B
pelIeHrne pacCcMaTpUBAaEMON TPOOIIEMBI.

K konny o6yuenus B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX pojib U MeCTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAay4YHOM KapTUHBI MHUPA, B PAa3BUTUHA COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B NPAKTUYECKOU
JeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TI'PaHMULBl TPUMEHEHUS H3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4YeUHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIEITb ATOMHOTO sI/Ipa MPH PEIICHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
JJIEKTPOJUHAMUKYA U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMarHUTHas
UHAYKLINS, JAEWCTBHE MarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsn,
3JIEKTPOMAarHUTHbBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacIpoCTpaHEHUE CBETa, OTPAKEHHE,
npejaomieHue, uHTepdepeHuus, Iudpakuus U TOJSIpU3alUs  CBeTa, JUCHEepCUsi CBeTa,
dotoanexkrpuueckuii 3¢pdext (GpororddexT), cBeToBOE NaBieHre, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €CTECTBEHHAs! U CKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIUCBHIBATh M3YYEHHBIE CBOICTBA BelIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTb PA3IUYHBIX CPEJ) M AJIEKTPOMArHUTHBIE SBJIECHUS (IIPOLECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, 3JIEKTPHUUECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIAs CHUIIA,
paboTa TOKa, MHIYKLIMS MarHUTHOro Mmousd, cuia Ammepa, cuia JlopeHna, MHIYKTHUBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4yacToTa KosieOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHWE M ONTHYECKas CHJIa JIMH3bI, MPHU ONHUCAHUU TPABUIBHO
TPAaKTOBaTh (PU3MUECKUN CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M EJMHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIE SBJICHHUS W TPOIECCHI, HCHOJB3YS (U3HUECKUe
BEJIMUMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, MEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUHU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIUYMH, UX O0O3HAUYEHUS U



€MHMILIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE TAaHHYIO (DU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3UUECKON BEIIUYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOLECCHl W SIBICHUS, UCIONB3ySd (DU3MUYECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCJENOBAaTEIbHOIO U MapajlIeIbHOTO  COEIUHEHUs
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 9JIEKTPOMAarHUTHOM  HMHAYKIMH, 3aKOH
OPSAMOJIMHEHHOTO PACIPOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHME OWHIITEHHa It (QoTodddeKrTa, 3aKOH COXPAHEHHS] SHEPTHH, 3aKOH
COXpaHEHMSI HMITYJIbCA, 3aKOH COXpPAHEHHsS DSJIEKTPUYECKOro 3apsiga, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHcIa, MOCTyJaThl bopa, 3aKOH pagMOaKTUBHOIO pacmajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIOBHS (TPaHUIIBL,
o0nacTh) IPUMEHUMOCTH;

OTIpe/IeNIATh HAIpaBJICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO IOJS MPOBOJAHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTH M ONHCHIBATh H300pakeHHE, CO3/1aBAeMOE TNIOCKUM 3€PKAJIOM, TOHKOH JTIMH30M;

BBIMOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MUYECKUX SBICHUH W TIPOILIECCOB C
UCIONIb30BAaHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d3ToM  (GopMyIHpoBaTh
npoOiieMy/3ajauy W TUNOTE3y Y4eOHOro OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
NPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOJBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIC H3MEPEHHUs (PHU3MUECKUX BEIMYHH, TPU STOM
BBIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeN U3MEPEHHUIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH C MCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUI:
IpU 5TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCHPOBATh PE3yNbTaThl MOITYYCHHOW 3aBUCHMOCTH
busznyecKkux BENWYMH B BHAE TaOMUIl M TrpaduKOB, JeiaTh BBIBOABI MO pe3yabTaTaMm
UCCJICJIOBAHMUS,

coOnrofarh mnpaBuia O€30IacHOr0 TpyAa MPU NPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOrO0 JKCIIEpUMEHTA, Y4E€OHO-UCCIIENOBATENbCKOM M  TMPOEKTHOW JESATENIbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOICTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢du3nveckne 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHAJM3a YCIOBHS 33a4M BBHIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYUHBI U (OPMYIBI, HEOOXOIMMBIE Uil €€ pelieHHs,
HPOBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUEeCKON BEIMUHHBI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTHYECKM HEMPOTHBOPEUMBYIO ILIETIOUKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS;

UCTIONB30BaTh TPH PEHICHWH YYEeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM [UI TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTaBICHUs y4yeOHOU u
HAYYHO-TIOMYJISIpHOH HMH(OpMaIUM, MOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJTM3MPOBATH MOJTy4aeMyl0 HHPOPMAIIHIO;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWCTB, pa3anyaTh
yCIIOBHA UX 0€30M1aCHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

IPUBOUTH MPUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HAayYKH, B 00BSICHEHHE TIPOIIECCOB OKPYKAIOIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MACHOCTH MPHU OOpAIIEHUHU C TPHUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHMs 3/I0POBbsI U COOIIOZICHNSI HOPM SKOJIOTHYECKOT0 MOBEICHUS B OKPYXKAIOLIEH cpene;



paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3InYHBIX COLUANBHBIX POJIEeH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTh B
HECTaHJAPTHBIX CUTYalMsIX, aJIeKBaTHO OLIEHMBATh BKJIAJ Ka)JOr0 M3 YYaCTHHUKOB IpYIHIIbI B
pelleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
N HanmenoBan @ KosmnuecTBo yacos DJIeKTPOHHbIE
°
ue pa3jaesnoB (undposbie)
n/ Becer Konrpoanrn = Ilpakrnueck
U TeM oOpa3oBaTe/ibHbIE
1l 0 ble padoThbI ue padoThbl
NPOrpamMmbl pecypcsbl

Paszgea 1. DU3UKA

N METOJAbI HAYYHOI'O ITO3HAHUA

Dusiica i bubmuoreka [JOK
1.1 ESTOEZIFO 2 https://m.edsoo.ru/7f41
- bf72
ITO3HAHMS
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunematnka 5 https://m.edsoo.ru/7f41
bf72
bubmuorexka [JOK
2.2 JiHamMuKa 7 https://m.edsoo.ru/7f41
bf72
3aKkoHBI bubnuotexa [JOK
2.3 COXpaHCHHS B 6 1 1 https://m.edsoo.ru/7f41
MEXaHHKE bf72
Hroro no paszneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA

OcHOBBI
MOJIEKYJIIPHO bubnunoreka [JOK

3.1 - 9 1 https://m.edsoo.ru/7f41
KHHETHYECKO bf72
W Teopun
OcHOBBI bubnmoreka [JOK

3.2 TEPMOUHAMHU 10 1 https://m.edsoo.ru/7f41
KU1 bf72
ArperaTHble
COCTOSIHUS bubnmoreka [JOK

3.3 BEILlECTBA. 5 https://m.edsoo.ru/7f41
®da3oBbIie bf72
TIePEXOIBI

Hroro no paszneny 24
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Paznen 4. JIEKTPOIMHAMUKA

SiekTpocTati bu6mmoreka [JOK
4.1 a 10 https://m.edsoo.ru/7f41
bf72
ITocTosiHHBIN
BJIEKTPUYECKU bubmuorexa [JOK
4.2 it Tok. Toku B 12 https://m.edsoo.ru/7f41
Pas3IMYHBIX bf72
cpenax
Uroro no pazaeny 22
PesepBHOE Bpems 2
OBIIEE
KOJIMYECTBO 68 4
YACOB 110
[TPOT'PAMME
11 KJIACC
N HaumenoBanu KounuyecTBo yacon DJIeKTPOHHbBIE
" e pa3iesioB H (uudpoBbie)
n/ Becer Konrpoanrn  IIpakruuec
I rem 0 ble padoThI KHe padoThl 00pasoBaTeLHbIC
NpOrpamMmbl pecypcsbl
Paznen 1. JIEKTPOJINHAMUKA
Marmntioe bu6mmorexa [{OK
11 o 11 https://m.edsoo.ru/7f41
DNeKTpOMarHuT

Hasi UHIYKIHS

Hroro no paszneny 11

c97c

Paznea 2. KOJIEBAHUSA U1 BOJIHbI

Mexannueckue
u

2.1 9
3JIEKTPOMATHUT

HBIE KOJICOAHU

bubmuorexa [JOK
https://m.edsoo.ru/7f41
c97c

Mexannueckue
u

2.2 5
3JIEKTPOMATHUT

HBIC BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/7f41
c97c

2.3 OnTuka 10

bubmuoreka [JOK
https://m.edsoo.ru/7f41
c97c
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Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OcCHOBBI
CHenuaIbHON bubnmoreka [JOK
3.1 TECOPHH 4 https://m.edsoo.ru/7f41
OTHOCHUTEIBHOC c97c
™
Hroro mo pazaeny 4

Pa3zgea 4. KBAHTOBAS ®PU3UKA

DJIEMEHTBI bubmuoreka [JOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41
OIITHKH c97c
Crpocrue bubmuoreka [JOK
4.2 4 https://m.edsoo.ru/7f41
aToma c97c
bubmuoreka [JOK
4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f41
c97c
Wroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

OneMeHThI
5.1 aCTPOHOMUU U
acTpopU3UKH

Hroro no pazneny

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
c97c

Pa3nea 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

0O6061IaromIee bu6mmoreka [JOK
6.1 HHIATOTH 4 https://m.edsoo.ru/7f41
MTOBTOPEHHE
c97c
Hroro no paszneny 4
PesepBHOE Bpems 3
OBIIEE
KOJMYECTBO 68
YACOBIIO

I[TPOTPAMME
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