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INOACHUTEJIBHASA 3ATINCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTenbHOI porpaMmel, ipeacTaBieHHbIX B DT'OC COO, a Takxke ¢ yu€ToM deaepanbHOn
paboueii mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTelnbHBIX oOpraHuzanusx Poccuiickoit  @enepanuy, peaau3ylolUX OCHOBHBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

Conepxanue mporpaMMbl 1O (pu3HMKe HampaBieHO Ha (OPMHPOBAHHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATeIbHOCTHOIO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO K 1IaHUPyeMbIM JMYHOCTHBIM, MPEIMETHBIM M METarpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TAaKKe YYUTHIBACT HEOOXOIMMOCTh peaU3allid MEXKIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel omnpenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU HA YPOBHE CPEIHEro o0Iero odpa3oBaHus, IJIaHUPYEMbIe
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: TMUYHOCTHBIE, METANpeIMETHbIE, IPEeMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKM HAa 0a30BOM YPOBHE, B TOM UYHUCIIE

IpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;

e conepkanue yueOHoro npenMera «duznkay 1o rogam oOydeHus.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsk B KAYeCTBE yU4eOHOro
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOIUN JJs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadpueit u actpoHomueil. VMcnonab3oBaHHEe W aKTUBHOE
npUMeHeHHne (pU3NUeCKUX 3HaHUH OMpeessieT XapakTep U pa3BUTHE pa3HOOOPA3HBIX TEXHOJIOTHMA
B cdepe SHEpreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepHUaloB C
3a/laHHBIMU CBOMCTBaMU U Apyrux. M3yduenne ¢pu3nku BHOCUT OCHOBHOM BKJIa/ B OPMUPOBAHKE
€CTECTBEHHO-HAYyYHON KapTHHBI MHUpa oOydaromuxcsi, B (GopMupoBaHHE YMEHHIl NPUMEHATH
HAYYHBII METOJ] MO3HAHUS ITPH BHIMOJIHEHUH UMHU YYE€OHBIX UCCIICIOBAHUIM.

B ocHOBY kypca (hu3uKH 17151 yPOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH PsI UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEl MaTepuai Kypca pU3UKu 00beTUHEH BOKPYT
¢uznueckux Teopuil. Bexgymmm B Kypce sBiseTcss (GOPMHUPOBAHHME MPEICTaBICHUM O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys IpearnosaraeT UCIoIb30BaHHE T'yMaHUTapHOTO
HoTeHIMana (PU3NYECKON HayKH, OCMBICIICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M 9KOJIOTUYECKUMU MPOOIEMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusmuku npenmnosaraet 3HakKOMCTBO C ITUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes skonozcuzayuu peanusyercs IOCPEICTBOM BBEIEHHUS HJIEMEHTOB COJAEPIKaHUS,
NOCBAUIEHHBIX 3KOJIOTMYECKUM TMpo0iIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM PalliOHAIBHOTO IPUPOJIOTIOIB30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

CrepKHEBBIMU 3JIEMEHTAaMH Kypca (M3UMKH HA YPOBHE CpeIHEro oomero oOpa3oBaHUsS
SBIISIOTCS (pU3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe HOCTPOCHHS
¢usnueckoil TeopuH, poiau (yHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAaYYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeITENFHOCTHBIN MOX0/] B Kypce (DM3MKU pealln3yeTcs MPEexXIe BCETo 3a CUéT
OpraHu3aly SKCIIEPUMEHTAILHON JeATeIbHOCTH oOydarouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usnke oObEAMHEHBI B OONIUMH CIHCOK
YUEHHUECKUX NPAKTUYECKUX padoT. BrlieneHne B ykazaHHOM IEpeYHE JIAOOPaTOPHBIX padoT,
NPOBOIUMBIX JJIsl KOHTPOJISI M OLEHKH, OCYIIECTBISIETCS YYaCTHHUKAMH OOpa30BaTEIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sTom
o0ecrieunBaeTcsi OBJIAJCHUE OOYHYAIOUIMMHUCA YMEHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH W TIOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEUIOKEHHBIX THITOTE3.

Bosnblioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHOM (PU3MYECKON MOJIENbIO,
MIO3BOJISIONINE PUMEHSATh H3yYSHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zena Kypca,
TaK W WHTETPUPYS 3HAHUS W3 DPAa3HBIX pasfenoB. s KadecTBEHHBIX 3a7ad MPHOPHUTETOM
ABJISIIOTCSL 3aJjaHUsd Ha OOBSICHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKkod MOAETH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 yueOHOro mpoiiecca 0a30BbIi ypoBEHb Kypca (PU3UKH HAa YPOBHE CPEHETO 00IIIEero
00pa30BaHUs JIOJDKEH M3ydaThCsl B YCJIIOBHUSX MPEIMETHOro KaOuHeTa (PU3MKM WM B YCIOBHAX
MHTETPUPOBAHHOTO KaOWHETa NMPEeIMETOB €CTECTBEHHO-HAYYHOTO NWKIa. B kaOuHere Gu3nku
JOJKHO OBITh HeoOxoauMoe J1abopaTopHOE OOOpYAOBaHUE JUJIsl BBINIOJHEHUS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHUUeCKuX MPaKTHIeCKUX paboT U IEMOHCTPAIIMOHHOE 000py10BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHUHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W OOECIIEUMBACT TMIOCTAHOBKY TEPEUMCIICHHBIX B MPOTpaMMe T10
¢u3nKe KIFOYEBHIX JEMOHCTPAIlMH ISl MCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M oOOecTeyrBaeTcsi B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPATOPHOrO OOOPYAOBAHMUS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00IIEM 00pa30BaHUH SIBIISIOTCS

e (opMupoBaHHEe HHTEpeca M CTPEMJICHHS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHHUIO

HPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEJICTABICHUA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOILUM SIBJICHUSIM;



dbopMUpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK PE3yJIbTaTa U3YUYEHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe YMEHUI OOBACHATD SBJICHUS C UCIIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAYyK, TEXHUKU U TEXHOJIOTHUH.

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAsi MEXaHUKY, MOJICKYISAPHYIO PU3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATh TEOPETUYECKHE 3HAHUA [Jid OOBSICHEHHS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEHICHUs] Pa3IMuYHBIX 33Jad C SBHO 3aJaHHON (u3mveckon
MOJICJIBIO, 33124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEIILHOE CO3IaHNe PU3NICCKON MOJICIIH,
aJICKBaTHOW YCJIOBHUSAM 33a]1a4U;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOUMCTB U
TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHMS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS U TPOBEACHHS (DU3HMUCCKHUX
DKCIIEPUMEHTOB, AaHallM3a W  HWHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIYYEHHOT'O PE3yJIbTaTa;

CO3JIaHUE YCIIOBUM I PAa3BUTHUS YMEHUN MPOEKTHO-UCCIEN0BATEIBCKOM, TBOPUECKON
JIEATEIIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henenio), B 11 knacce — 68 yacos (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme mo Gusmnke nepedeHb Jad0paTOPHBIX U MPAKTUYECKUX padoT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIh JElaeT BHIOOp MpOBEACHHUS JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToAbl MO3HAHUS OKpyXxaroiuiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. [ paHHIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[pHHITUIT COOTBETCTBHSI.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuneiinoe naBuxeHue. J[[BukeHHe MaTepUalbHOW TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEIHAsA CKOpOCTh. [lepruoa u yactora
obparenus. [lenTpocTpeMuTensHOE YCKOpEHHE.

TexHu4ecKkne yCTpoUCTBa U MPAKTUUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAJIOB,
LEMHbIE U pEeMEHHBIC TIEPEeIayn.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHUK JBUKECHUSI.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Hab6nronenue nBuxeHus Tema, OpOIeHHOTO O/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEETICHIS MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MKy TYyTSIMU, MPOHACHHBIMH TEJIOM 3a IOCJIeI0BaTEeIbHbIE
paBHbIE MPOMEXYTKA BPEMEHU IMPU PABHOYCKOPEHHOM JBH)XEHHUH C HayalbHOM CKOpPOCTHIO,
PaBHOM HYIIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOcTH [Nanuies. [lepsbiit 3akoH HeroTtoHa. MHepuanbHbIe CUCTEMBI
OTCU€TA.



Macca Ttena. Cuna. [lpuHnun cynepno3uuuu cui. Bropoit 3akon HerooTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTtepraibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbkeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cumna
TPEHUSI CKOJIbXKEHUsI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna conpoTUBICHUS TIPU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CUJTbl OTHOCUTEIIBHO OCHU BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIIHUKY, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUSL.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynsc MaTepraibHOM TOYKH (Tea), CUCTEMBI MaTepUATbHBIX TOUeK. IMITynbc CHIIBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHeHUs UMITylbca. PeakTuBHOE JBUKEHHE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunetnueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOINEp, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3yuenue aOCOMIOTHO HEYNPYroro yaapa € IOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXaHMYECKOW SHEPruu Tena Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynosckoe nsuxenue. uddysus. Xapakrep ABIKEHUS U B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJ U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
TUX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bewectsa. [loctosinaas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenb uneanbHoro rasa. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKON TEOpuu
ueanpHOro rasa. AOCOJIIOTHasg TemIepaTypa Kak Mepa CpelHed KHHETHYEeCKOW SHEepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B H1€aJbHOM raze ¢ MOCTOSHHBIM
KOJIMUECTBOM BellecTBa. ['paduueckoe mNpeacTaBICHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLIME JHUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbITl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBHKEHUS.

Mopnens onsira IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHSL.

Mogens, HILTIOCTPUPYIOIast IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJIICHUS M TEMIIEPATYpPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS SHEprusi 0lHOAaTOMHOTO
UJEABHOrO0 raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHHE. Y I€TbHas
TEIIOEMKOCTH BellecTBa. KoMuecTBO TEIUIOTHI IPU TEILIONEpeiaye.

[Tonsitue o0 anuabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MIEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs nmpoieccoB B IpUpo/e.

Tennobie MamuHbl. [IpuHIUIBI 1eHCTBHS TEIIOBBIX MamiuH. [IpeoOpazoBanus sHEPTUU B
TeIIOBBIX MamuHax. KoaddunueHT mone3noro aerctBus TertoBoi Mamuuel. [{ukn KapHo u ero
KO3(PHUITMEHT T0JIE3HOTO IEUCTBHS. DKOJOTUUECKHUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue ycTpoiicTBa M MPAKTUUYECKOE IMPUMEHEHHWE: [BUTaTellb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu



V3MeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] ACWCTBUEM CXKATOTO BO3/IyXa, HarpeBaHue 3(hupa B TaTyHHOU TpyOKe MyTEM TpeHHS
(BuaeOIeMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BJIQXKHOCTh BO3/1yXa. HacelmeHHbIH map. YaenpHas TeIuioTa mapooOpa3oBaHUs. 3aBHCHMOCTH
TEMIIepaTypbl KUIIEHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannunueckue u aMmopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpucrtamuibl. CoBpeMeHHbIE MaTepuanbl. [lnmaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHUSA COBPECMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3nes 4. DnekTpoamHaMHuKa

Tema 1. Inexkmpocmamuka

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHIAa BIEKTPUYECKHX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3aps/a.

BzaumoneiictBue 3apspoB.  3akoH  Kymona. TodeuHelid  anekTpUyecKud  3apsia.
OnekTtpuueckoe mnoiae. Hampsx€HHOCTh anexkTpudeckoro mnois. [lpuHnumm cynepnosuuun
ANEKTPUUECKUX NOJeH. JINHNM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabora cun sanexktpocrarndeckoro nois. [lorennunan. Paznocts notenmanos. [IpoBoaHuku
Y TUDJIEKTPUKH B 2JIEKTPOCTATHUECKOM ToJ€. [{uanekTpudeckasi MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJICHUE DJICKTPONPUOOPOB, KOHICHCATOP, KOMHWPOBAIbHBIN
anmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TElL.



[TpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

JM3IeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTb IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT ILIOMIA M IIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 1t ydacTka Lemnu.

DNeKTpUIecKoe COTIPOTHBJICHHUE. YaensHoe CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DNEKTPOABMKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBICHNE UCTOYHHMKA TOKa. 3aKoH Oma aiis
MOJIHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. Kopotkoe 3ambIkaHue.

DJNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYecKuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W TpPUMECHAs MPOBOAMMOCTH MOJIYIPOBOIHUKOB.
CsoiicTBa p—Nn-niepexona. IlomynpoBoHUKOBBIE TPHUOOPHI.

DNEeKTPUUECKHI TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAS
JUcCoIanus. DIEKTPOIIN3.

DNIEKTpUUYECKHI TOK B razax. CaMOCTOSATENbHBIM M HECAMOCTOSTENbHBIN pa3psia. MomHus.
ITna3zma.

TexHU4YecKre yCTpOMCTBA U MPAKTUIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAaKyyMHBIH  JHOA, TEPMUCTOPHI H  (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CwmenranHoe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblKaHHE TajlbBAHUYECKOTO
AJIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

W3ydeHre CMEIIaHHOTO COSAMHEHUSI PE3UCTOPOB.

N3mepenue 31eKTpoIBIXKYIIEH CUITbI HICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H



N3ydyenne kypca ¢usumku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € YYETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHUKH, OHOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, HAaY4HbIH (akt, rumore3a, (u3Myeckas BeJIMYWHA, 3aKOH, TEOpHs, HAOJIOJICHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, H3MEPCHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHH, TMHEWHAs (yHKIHS, Tapaboia, runepoora,
uX rpaduKy U CBOICTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCUHYC, TAHTEHC, KOTAaHTeHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOCKIMH Ha OCH KOOPJIWHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOM mpupoje, nuddysus, 0CMOC, TEII000OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEILIONEPEIa4t, TEIJIOBOS PABHOBECHUE), DIICKTPHUCCKUE SIBIICHUS B
’KUBOU TIPUPOIE.

Xumusi: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb BEIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTCH M Ta30B, JIICKTPUYCCKHUEC
CBOWCTBA METAJIJIOB, YJICKTPOJIUTUYECKAS IUCCOLIUAIIHSI, TaIbBAHHUKA.

Teoepacghusi: BTaXXHOCTH BO3IlyXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBMIKCHUI C MCIOJIb30BAHUEM MEXAHU3MOB, YUET TPCHUS B
TEXHHUKE, MOJIIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyTHe), JBUTATelIb BHYTPCHHErO CropaHus, mapoBas TypOWHa, OBITOBOU
XOJIOJWIIBHUK, KOHJAUIIMOHED, TEXHOJIOTUHU TOJIyUYEHHSI COBPEMEHHBIX MaTE€pPHUaIoB, B TOM YHCIIC
HAHOMATepUaJIOB, W  HAHOTEXHOJOTWH,  OJJCKTPOCTATHUYECKAas  3allluTa,  3a3eMJICHHUC
NEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIM TPUHTEP, OSJICKTPOHArpeBaTeIbHBIC MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. DiekTpoamHaMuka

Tema 3. Maznummnoe none. InNeKmMpoOMAcHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3amMoaelcTBHME NOCTOSHHBIX MAarHWTOB. MarHuTHoOe moJe.
BekTop MarHuTHON MHAYKIMHK. [[pruHIMN Cyneprno3uiuy MarHUTHBIX MTOJIeH. JIMHNKM MarHUTHON
uHAYKIMK. KapTrHa TUHUI MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MarautHoe 1nojie MpOBOAHMKA C TOKOM. KapTuHa nAMHMM MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IPOBOJHHMKA M 3aAMKHYTOI'O KOJBLEBOI'O NMPOBOJHMKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzauMmoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPABJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHXKEHHE 3apsKEHHOW YacTHIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne HeKTpOMAarHWTHOM WHAYKIMH. [lOTOK BEKTOpa MarHUTHOM HHIYKIHH.
DNEeKTpOABMKYIIAs CUJIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anexkTpuueckoe moisie. DIEKTPOABMKYILAs CHUJIa WHAYKIUU B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenua.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILAsl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTyIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHuueckne YCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHWE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTEIN JIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS M1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHuY MHIYKIUKA MarHUTHOTO TOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1ecTBUS IOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHummusle Koja1e0anus

KonebarenbHas cucrema. CBoOOJHBIE MexaHMueckue KojeOanusa. ['apmonuueckue
koneOanus. Ilepuon, uacrora, ammiuutyna u  (asa kosnebGanuil. IlpyXMHHBII MasTHUK.
Marematuueckuii MasTHUK. Y paBHEHUE TapMOHHUECKUX KoJebanuii. [IpeBparienre snepruu npu
TapMOHHYECKHUX KOJIeOaHUSIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KOJeOaTeIbHOM KOHTYpE. AHAJOTUA MEXIy MEXaHWYECKUMH U  DJIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUsAX. BeIHyX/IeHHble MeXaHWYeCKue KoieOaHusl.
Pe3onanc. BeiHy)€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U HAMIPSIKEHU L.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHE AIEKTPUUIECCKOW SHEPTHUH.
DKOJIOTHYECKHUE PHUCKH TIPU TPOU3BOACTBE JJEKTpodHEepruu. KymnbTypa HCIOIB30BaHUS
AIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DIEKTPUUYECKUNM 3BOHOK,
reHepaTop MEPEMEHHOTO TOKa, TWHUHU AJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTeNbHOM CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUECKUN
MasITHHK).

HabGnronenue 3aryxarmomnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcmumorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKA W HamlpsbKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopeinb TUHUYU 3IEKTPOIIEepeaayH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl rpysa.

HccnenoBanue NEpEeMEHHOTO TOKa B LENM W3  MOCIENOBATEIbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAacHUMHbIE 60IHbL

Mexanudeckue BOJIHBI, yclloBUs pacrpocTtpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
u januHa BonHbL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxmus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3ammHas
opueHTanus BektopoB E, B, V B anexkrpomMarautHoit BonHe. CBOMCTBA 371€KTPOMarHUTHBIX BOJIH:
OTpakeHHME, MpeJIoMJIeHHe, nojspusauus, audpakuus, uHreppepenuus. CkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIeH Cpeibl.

TexHnueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3BbIKaJIbHbIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Paaap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmonenne orpakeHus U IPeIOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonienue nntepdepeHny U AMPpakiuid MEXaHMUeCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMN
Kosie0aHui.

HccnenoBanne CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH:  OTpaK€HUE, IMpPEJIOMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMpEJIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTeib
npenomiieHud. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHBI yroa MOITHOTO BHYTPEHHETO
OTpaKECHHUSI.

Hucniepcus ceera. CoxHbIN cocTaB 6eoro cera. Lper.



ColOuparonue W paccewBaromue JHH3BL. ToHKas nuH3a. DOKycHOE paccTosHuEe |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus cBera. [udpakuumonnas pemérka. YciaoBue HaOMIOIEHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

HabGnronenue natepdepeHImu ceera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TonydyeHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHOMN PEIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns IpeJoMIIeHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHO TEOPHUH OTHOCHUTEILHOCTH
['paHuibl IPUMEHUMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJYJIE CKOPOCTHM CB€Ta B BaKyyMme, MPUHLUI
OTHOCUTEJIbHOCTH DUHIITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIB. DHEPIHs TOKOS.

Paszpnen 7. KBanToBas pusznka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPrHsl U UMITYJIBC
dboToHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Ombiter A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna 1 porordpdexra. «Kpacnas rpanunay porodddexra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHu4yeckne yCTPOWCTBA M MpPAKTHUECKOE MpPUMEHEHHe: (POTOdaeMeHT, (POTOmaATUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. U3nyuenue u mornomenue GOTOHOB IpU MEPEXOAe aroma ¢
OJIHOTO YPOBHS SHEPrUu Ha ipyroil. Buasl cnektpoB. CieKTp ypoBHEH SHEPTUHU aTOMa BOIOPO/IA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaanu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: CHEKTPAJIbHBIA aHAJIN3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue nuHeRvyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HabGmronenue nuHeiyaToro crexkrTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopna mo onpeneneHuio coctaBa paaoakTUBHOTO u3nydeHus. CBoicTBa anbda-,
OeTa-, raMMa-u3NydeHus. BiausiHue painoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHast monens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usznyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

OHeprus CBS3U HYKJIOHOB B siape. S nepHsle cuiibl. Jledext maccsl sapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sACPHON
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPIEeTHUKH.

OneMeHTapHbIe yacTullbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOIEHHS U PETrHCTPALIMU 3JIEMEHTAPHBIX YACTHIL.

dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYECKHE YCTpPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

Cu€TYrK HOHUBHUPYIONIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH
Oransl pa3BUTHs aCTPOHOMUH. [IpHKIIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHHE ACTPOHOMUHU.



Bup 3Bé3anoro Heba. Co3Besnus, spKue 3BE3/bl, INIAHETHI, UX BUIUMOE JIBUKEHUE.

ConneyHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprunm ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIE XapaKTEePUCTHKU. JlMarpaMmma «CIeKTpajlbHbIN KI1acC — CBETUMOCTbY. 3BE3/1bI INIABHOM
IIOCJIEI0BATEIBHOCTU.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb» JUld  3BE34  IJIABHOM
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumel
rajakTvk. PaguoranakTuky v kBa3apsl. YEpHBIE ABIPHI B ApaXxX rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranme ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nzimyyeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, ianer, Maeunoro Ilytu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
TUYECKOH chepax AedaTeIbHOCTH YelI0OBeKa, pOJib U MECTO (PU3UKH M aCTPOHOMHUU B COBPEMEHHOM
HAayyHOW KapTHHE MHUpA, posib (U3HUECKOH Teopuu B (QOPMHUPOBAHUU TPEACTABICHUN O
¢buznyeckoil kKapTUHE MUpa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeéMaThKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIETMPOBAHKE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU T10J1I00US TPEYTOJIbHUKOB, OIIPEeICHNE TUIOIIAIU TUIOCKUX QUTyp U 00BbEMa Tel.

buonoeus: snexTpuueckue sIBICHUS B )KUBOM pUpoe, KojeOaTeabHbIe TBU)KEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU MIPUPOAE, ACUCTBUE PalUallMU HA )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KpUCTa/NIMYecKash CTPYKTypa TBEPIBIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, (oTochEMKa 3eMHON
MIOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonoeus: JTMHUM DJIEKTpOIepeiad, FeHepaTop MEPEMEHHOrO TOKa, 3JIEKTPOABUraTeb,
WHIYKIIMOHHAs TIe4b, pajap, pPaadoONpUEMHUK, TEICBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapesl.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHoro mnpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUHM, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTSM POCCHMCKOro  OOILEeCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpazk1aHCcKOro BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKJAHCKOM MO3MLMU  OOydYaroUmlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1IeCTBa;

INPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPAaTHYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATENIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIIPaBICHUU B 00pa30BaTeIbHON OpraHU3aliy;

YMEHHME B3aUMOJIEWCTBOBAaTh C COIMAIBHBIMM HWHCTUTYTAaMH B COOTBETCTBUU C HX
(GYHKIMSIMHU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUNMCKOM IpaX1aHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSM POCCUMCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOI0 MIOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELICHMSI, ODUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH, B TOM YHCJIE B ACSITEIbHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHUSA:

ACTETHUYECKOE OTHOLIEHUE K MUPY, BKJIIOYas 3CTETUKY HAYYHOT'O TBOPYECTBA, IPUCYILETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K Pa3InYHbIM cpepaM npodeccHoHaIbHOM 1A TEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (U3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyayuied npodeccuu u
pean30BbIBaTh COOCTBEHHBIE )KM3HEHHbBIE TUIAHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

C(OPMHPOBAHHOCTb HKOJOTHUECKOW KYJIBTYphl, OCO3HaHHE IJI00AJBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IIJIAHUPOBAHUE U OCYIIECTBIICHUE IEHCTBUI B OKPYKAIOLIEH Cpeie Ha OCHOBE 3HAHMS LIETIeH
YCTOMUYUBOTO PA3BUTHS YEJIOBEUECTBA;



pacIIMpeHHe OIbITa JICATEIBHOCTH DKOJIOTMYSCKOW HANpaBICHHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUN TI0 (pu3mKe;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS (PU3HUECKON HAYKU;

OCO3HAaHHE IIEHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTh B MPOIEeCCe M3YUCHHS (DU3UKU
OCYIIECTBIISITH IPOSKTHYIO M HCCIIEIOBATENBCKYIO IEATEIbHOCTh UHAUBHUIyaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENILHO (DOPMYJITMPOBAaTh M aKTyalU3HPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNENATh UEIHU ACSITEIbHOCTH, 33/1aBaTh MIAPAMETPhl U KPUTEPUU UX JOCTUKEHNUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabarbeIBaTh IIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJbTATOB LEISM,
OIICHUBATh PUCKHU MOCIIECACTBUI JESITEIILHOCTH;

KOOPJMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIbHOr0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

ba3oBble ucciieoBare/ibCKue A1eCTBUS:

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUSAMH M METOAaMHU (U3UYECKOM
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTu
(bU3HKH, CITOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIbBHOMY MOUCKY METOJIOB pelIeHUs 3a1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;

BIAJETh BHUJAMM JCSATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHWs, €r0 HMHTEpIIpEeTaluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX CHUTYAIHSIX, B TOM YHCIIE MPU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBIIATh TPUYHMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UPOBATh 3aJady, BBIJIBUTATh
TUIIOTE3Y €€ PelIeHMs], HAXOAUTh ApTYMEHTHI JJI JJOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a7aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;

aHAJM3UPOBATH TIOJIYICHHBIC B XOJI€ PEIICHHUS 3a/1a4l Pe3yabTaThl, KPUTHIECKU OIICHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON AESITETLHOCTH, B TOM
qrclie TIPU U3YYCeHUU (DU3HKHY;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCHUTH 3HAHUS 10 (PHU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATETbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC UJIEU, IPEAIaraTh OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE albTepPHATUBHBIC PEILICHUS.

Patora ¢ undopmaunmeii:

BJIQ/ICTh HABBIKAMH TOTY4YeHHUS MHMOpMAIUU (PUINYECKOTO COJIEPKAaHUSI U3 MCTOUYHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CUCTEMAaTHU3alUI0 U
WHTEPIIPETANNIO HHPOPMAIINK Pa3IMYHBIX BUIOB U (hOPM MPEICTABICHHUS,



OLICHUBATh JJOCTOBEPHOCTH MH(POPMAIUH;

UCIOJIb30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPTraHU3ALMOHHBIX 3a4ad C COOJIIOJICHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHUEHBI, pecypcocOepekeHusl, IPaBOBBIX U
STUYECKUX HOPM, HOPM UH(OPMALIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAaHUS B pPa3IUYHBIX (opMmarax ¢ y4EToM
Ha3HauYeHUs HHPOPMALIUH U LIeTICBON ayTMTOPHH, BEIOUPAst ONTHMAIbHYIO (POpMY MpeICTaBICHUS
U BU3YaJIU3alliH.

KoMMyHuKkaTHBHBIC YHHBepcaJlbHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMN ACATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(MIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCHOJIb30BaTh NPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JICHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIIATh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOr0 Y4aCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJAECH C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMYECKOE TIOBEJIEHHWE B pPA3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBJIATh IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTABJIATh IUIAH PELICHMs] PacYETHBIX M Kad4eCTBEHHBIX 3a]ad, IJIaH
BBITIOJIHEHUS] MPAKTUYECKOH paboThl € y4ETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JIaBaTh OLIEHKY HOBBIM CUTYaIHsIM;
paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTh OCO3HAaHHBIM BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIcHuE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAULIMH B 0071acTU (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, SJMOIHOHAIbHBIH HHTEJVIEKT:
JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIAM;
BJIaJICTh HABBIKAMU ITO3HABATEIHHON pedieKCHU KaK OCO3HAHUS COBEPIIAEMBIX NeHCTBUI
Y MBICJIUTEIIbHBIX IIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHUMU;
UCIIOJIb30BaTh MPUEMBI pe(UIEKCUU TS OLICHKH CUTYallH, BEIOOpa BEPHOI'O PEIICHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHNUS 10 UX CHIKEHUIO;



NPUHUMATh MOTUBBI M aPTYMEHTBI IPYTUX TIPU aHAIIU3E PE3YJIbTATOB JCSITEIbHOCTH;

MMPpUHHUMATDH ce651, IIOHHMMasg CBOM HEAOCTATKHU U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

NpU3HABATh CBOE MPABO U MPABO IPYTrUX Ha OLIMOKH.

B miporiecce H0CTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPaMMBbI 110 (pU3HKe ISt
YPOBHSI CpeAHEro OOIIero oO0pa3oBaHUs y OOyUYAIOIIUXCSI COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEANoJIaranui choOpMHUPOBAHHOCTS:

CaMOCO3HaHU, BKJIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE IMOIMOHAIBHOE COCTOSHHE,
BUJICTh HATPABIICHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHAIBHOU chepbl, ObITh YBEPEHHBIM B ceOe;

caMOperyJIMpPOBaHMUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMCHHE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE IIOBCACHUC, CHOCOGHOCTB AAlITUPOBATHCA K SMOIIMOHAJIbHBIM U3MCHCHUAM U MTPOABJIATH
TMOKOCTh, OBITh OTKPBITHIM HOBOMY,

BHYTPEHHEH MOTHBAIIUH, BKJIOYAIOIICH CTPEMJICHHE K OCTIDKCHHIO IEIU M YCIEXy,
ONITUMU3M, NHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB HUCXOOs1 U3 CBOUX BO3MO)KHOCTef/'I;

OMIIaTuH, BKJIIO‘-IaIOHIefI CIIOCOOHOCTh ITOHHMATh OMOIHOHAJIBHOC COCTOSAHUC OPYIUX,
YUYHUTBIBATH €0 MPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COYYBCTBUIO M COIEPEKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATH OTHOLICHHUS C JIPYTHMH
JFOAbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHUA:

JIEMOHCTPUPOBATh Ha MpPUMEpaxX pojib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKON
JeATEIBbHOCTH JIFOCH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHBIX (PU3MUECKUX MOJEIel: MaTepualibHas
TOYKa, MHEpLUAIbHas cHUcTeMa OTCY4€Ta, aOCOJIOTHO TBEPIOE TEJIO, MUACANBHBIN Ta3, MOJAEIH
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIM AIEKTPUUECKUM 3apsi]l IPU pELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (pU3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOPUHM CTPOECHUS BEIIECTBA M AJIEKTPOJMHAMHUKHU:
PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE MBM)KEHHE, CBOOOJHOE NaJeHUe Tell,
JIBIDKEHUE 110 OKPY)KHOCTH, HHEPLIUS, B3aUMOIeHCTBHE Tel, Tuddy3us, OpOyHOBCKOE ABHKEHHE,
CTPOEHHUE XUAKOCTEH U TBEPABIX TeJ, M3MEHEHHE 00BbEMaA TeNl IPU HarpeBaHuU (OXJIAKACHUN),
TEIJIOBOE PABHOBECUE, WCIIAPEHWE, KOHJEHCAllWs, IUIABJIICHHE, KPUCTAIM3ALMS, KHIICHHE,
BJIQYKHOCTh BO3/yXa, IOBBIIICHNE JABJICHUS ra3a [IPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBA3b
MEXy IapaMeTpamMu COCTOSHHs ra3a B HM30Ipoleccax, IEKTPU3alus Tel, B3auMOACHCTBUE
3aps/10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHWEe BEITUYMHBI: KOOpAUHATA,
IIyTh, NMEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHjla, UMITYJIbC Teld, KHHETHYECKas
SHEprus, MOTEHIMAJbHAs SHEPrHs, MEXaHWdyeckas paboTa, MeXaHHYecKas MOIIHOCThb; NpHU
OTHMCAaHUU MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIOIb3yEMBIX BEJTMUUH, UX 0003HAYCHUS
U €IUHMIIBI, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIMUYUHY C IPYTUMHU
BEJIMYNHAMU;

OIMUCBHIBATh H3YYCHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIC SIBICHUS, HCIIOJb3Ys
¢u3nueckue BENWYHMHBL: JAaBJICHHWE Tasza, TeMIleparypa, CpenHss KHUHETHYEeCKash SHEprus
XAaO0TUYECKOI0 JBWKEHUS MOJIEKYJ, CPEAHEKBAApPAaTU4YHAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO



TEIUIOThI, BHYTPEHHSA 3HEprusi, padora rasza, Kodh(UIMEHT MOJEe3HOro NEHUCTBUS TEIJIOBOTO
JBUTATENIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O0O0O3HAYCHWS W EIWHHIBI, HAaXOIUTh (OPMYIBI, CBS3BIBAIOIINE NaHHYIO (QU3NIECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

ONKCHIBATh M3YYCHHbIC SJICKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUYECKUE SBIICHUS
(TIportecchl), UCTONB3Ys (PU3UYECKUE BETUYMHBL AJIEKTPUUYECKHH 3apsijl, SJIEKTPUUYECKOE IOJIe,
HaMpsSOKEHHOCTh TMOJIS,, TOTEHLHMAN, Pa3HOCTh MOTEHIMAIOB; IPU OMNHCAHUM TPABUIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YEMbIX BEJIMYMH, UX OOO3HAYEHHS M €IWHUIIBI;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTMMU BETUYHHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUYECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenusd, |, |l u |1l 3akonsr HproTOHa, 3aKO0H coxpaHeHuUs
MEXaHUYECKOM SHEPruu, 3aKOH COXpPaHEHHs UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
paBHOIPABUsI MHEPLHUATBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETUUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMmIepaTypoil, NEepBbIi 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsia, 3akoH KysoHa, mpu 3TOM pa3nuyarh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIpAKEHUE U YCIOBUA (TpaHUIIbI, 00J1aCTH) TIPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MIPUHITUIIBI ISHCTBUS MAIIMH, TPUOOPOB U TEXHHUUECKUX YCTPOUCTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO UCIOIb30BaHUS B IIOBCETHEBHOM KU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HUCCIIECJOBAHUIO (PU3UYECKUX SIBICHHH W MPOIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX H3MEpeHui, TMpu 3ToM  (PopMyIHpoBaTh
npobieMy/3agady ¥ THIIOTE3Y Y4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 TPEAJIOKEHHOTO
000py1I0BaHUs, TPOBOUTH OIBIT U (JOPMYJIUPOBATH BHIBO/IHI,

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPU HTOM
BBIOMpATh ONTUMANbHBIN CHOCO0 H3MEpPEeHUs M HCIOJIb30BaTh HM3BECTHBIE METOJBI OIEHKU
MOIPEIIHOCTEN U3MEPEHUN;

MCCJIEI0BATh 3aBUCUMOCTH MEXAY GU3NUECKUMU BETUYMHAMU C UCTIOJIB30BAHUEM MPSMBIX
WU3MEPEHHM, TP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJbTAThl MOTYy4YEHHON
3aBUCHUMOCTH (PU3NYECKUX BEIHUYMH B BHJIe TaOIUI] U TpaUKOB, IeTaTh BHIBOJBI 110 pe3yIbTaTaM
UCCJIEI0BAHMS;

coOnrofarh mnpaBuia O€30HaCHOrO TpyAa IMPU HPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M IMPOEKTHOW JESATENIbHOCTH C
WCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOpaTOPHOTO 000PYAOBAHHS,

pemate pacu€THbIC 3aJa4dl C SIBHO 3a/laHHOM (U3WYECKOW MOENbI0, HCIONb3Ys
buznyeckue 3aKOHbl M MPUHIIUIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4d BHIOUpATh (PU3NUECKYIO
MOJICJIb, BBIIETATh (PU3NUYECKHE BETUYMHBI M (OPMYJIBI, HEOOXOIUMBIC I €€ pelieHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEAIbHOCTh MOYYEHHOTO 3HAYCHUS (PU3NUECKO BETHUNHBI,

peliaTh KayecTBEHHBIE 3aJaud: BHICTPAUBAThH JIOTMUECKH HEMPOTHUBOPEUYMBYIO IEMOYKY
PacCyXJIEHUI ¢ OTIOPOI HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

HCIIOJIb30BAaTh MPH PEIIEHUHN YUeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMAI[HOHHBIE TEXHOJIOTUN
JUTSL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIPETallMd W TPEJCTABICHUsS Yy4eOHOW W Hay4dHO-
MOMYJISIPHON MH(GOPMAIUH, IOTYYSHHON U3 PA3INYHBIX HICTOYHHKOB, KPUTUYECKH aHATU3UPOBAThH
noJTy4aeMyro HH(OpMaIuio;

MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOECKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, 00BICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIOJIb30BaTh TEOPETUUECKIE 3HAHUS 10 (PU3HKE B MOBCEAHEBHOMN KU3HU JISI O0ECTICUCHUSI
0€30MacHOCTH MPHU OOPAIEHUH C MPUOOPAMU U TEXHUYECKUMH YCTPONCTBAMH, JJII COXPaHEHUS
3JI0POBBS U COOJIIOIEHUS HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKpY KaloUieil cpee;



paboTaTh B TpYIIIE C BHIIOJHEHUEM PA3IMYHBIX COIUANBHBIX POJIEH, TIIaHUPOBATh PaboTy
TPYNONbL, palMOHAIBHO pacCHpeneNsTh OOS3aHHOCTH U IUJIAHUPOBATh JEATEIHHOCTH B
HECTAH/IAPTHBIX CUTYAlUsIX, aJICKBAaTHO OIICHWBATh BKJIAJ] KAXKJIOTO M3 yYYACTHUKOB TPYIIIHI B
peleHne paccMaTpuBaeMoi IPOOIEMBI.

K xonny oOyuenusi B 11 kJacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JTOJIKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHUPOBATh HA MPUMEPAX POJIb U MECTO (U3HKH B (POPMUPOBAHUU COBPEMEHHOU
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHil, B IPAaKTHUECKOM
NESITEIbHOCTH JIF0JIeH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJENeH: TOYCUHBIH
AIIEKTPUYECKUH 3apsifl, JIyd CBETa, TOUCYHBIN HCTOUYHUK CBETA, siIepHAs MOJICh aTOMa, HYKJIOHHAs
MoOJIeJIb ATOMHOTO sJIpa MPH pelieHnH (PU3NUecKux 3aay;

pacrno3HaBaTh (pU3MYECKHE sBIEHUS (MPOILECChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHA ¥ KBAaHTOBOHM (DM3HMKH: AJICKTPUUECKAs MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JCHCTBUS TOKAa, B3aMMOJICHCTBHE MAarHUTOB, JJICKTPOMArHUTHAs
WHAYKINS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3apl,
AJIEKTPOMArHUTHBIE KOJICOAHUs M BOJIHBI, MPSIMOJIMHEHHOE paclpOCTPaHEHUE CBETa, OTPAKECHHE,
nperomiieHue, WHTepdepeHmus, audpakiuus W MOJSIPU3ANUAS CBETa, JTUCICPCUs CBETa,
doroanekrpudeckuit 3¢ dekt (porodddekr), CBETOBOES aBleHNE, BOSHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJ0PO/la, €CTECTBEHHAs U MCKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONKCHIBATh M3y4YCHHBIE CBOWCTBA BEIIECTBA (DJICKTPUUECKHE, MArHUTHBIC, ONTHYECKHE,
IEKTPUICCKYIO MTPOBOAMMOCTD PA3IIUYHBIX CPEI) U JJICKTPOMArHUTHBIC SBIICHUS (IIPOIECCHI),
UCTIONB3YS  (DU3MYCSCKUE BEIIMYUHBL: JJICKTPUUYSCKUN 3apsij, CWIA TOKa, JJIEKTPUIECKOE
HaNpPsDKEHUE, JIEKTPHUUECKOE COMTPOTUBICHHUE, PA3HOCTh MOTEHIIHANIOB, SJIEKTPOABMKYIIIAs CHUIIA,
paboTa Toka, MHAYKIHS MarHUTHOrO ToJs, cuia Awmmepa, cuia JlopeHna, WHIYKTHBHOCTH
KaTYIIKH, SHEPTUSl JIEKTPUYECKOr0 M MArHUTHOTO TOJIeH, TMEepUoJ W 4YacToTa KoyieOaHuW B
KoJIe0aTeIbHOM KOHTYpE, 3apsj U CHJIa TOKa B TPOIECCe TAPMOHHUYECKUX AJICKTPOMArHUTHBIX
KoneOaHui, (POKYCHOE pACCTOSHHWE W ONTHYECKAas CHJa JIMH3bI, NP ONMUCAHUM IPABWILHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3yEMbIX BEIUYMH, MX OOO3HAUECHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETHUUHY C APYTUMU BETHUYNHAMU;

ONMCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHWS W TIPOIECCHI, HCIONB3Ys (U3HUECKUC
BEJIMYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
UMIynsC (OTOHA, TMEpPUOJ] ToNypacmana, DHEprus CBS3U ATOMHBIX SJep, NpU OMHCAHUU
MPAaBUIBHO TPAKTOBAaTh (U3MUYECKUN CMBICI HCIOIB3YEMbIX BEIHYWH, UX OOO3HAYCHHS U
eJIMHHMIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINC JTAaHHYIO (DU3MYCCKYIO BEIIMUWHY C JIPYTHMH
BEJIMYMHAMU, BRIYUCIIATH 3HAUYCHUE (PU3NICCKON BEITMUHHEI,

aHATM3UPOBATh (U3WYECKUE TIPOIECCHl M SIBICHUS, UCHONB3YyS (U3NUYECKUE 3aKOHBI U
OpUHIMIBL: 3akoH OMa, 3aKOHBI TIOCTEAOBATENbHOTO W MAPAJIEIBHOTO COCIUHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUSI CBETa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEITOMIICHUS
CBeTa, ypaBHeHUE DUHIITelHA U1t oTodPdeKTa, 3aKOH COXPaHSHHs JHEPTUU, 3aKOH COXPAHEHUS
UMITyJbCa, 3aKOH COXPaHEHUsS AJIEKTPUYECKOTO 3apsa, 3aKOH COXPaHEHHUS MAacCOBOTO YHCIIA,
noctynatel bopa, 3akoH paguMOaKTHUBHOrO pacmajna, HpU 3TOM pas3inyarh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXKEHHUE W YCIOBUSA (TpaHMIIBI, 00J1acTH)
MPUMEHUMOCTH;

OTIPE/ICNIATh HAIpPABJICHWE BEKTOpPA WHIYKIUU MArHUTHOTO TIOJS MPOBOJHHKA C TOKOM,
cuibl Amriepa u cuiibl Jlopenia;

CTPOUTH U OIUCHIBATH N300pakeHHe, CO3AaBaEMOe INIOCKUM 3€pKajiOM, TOHKOW JTMH30M;



BBINOJIHATh SKCIEPUMEHTHI 10 HCCIEAOBAaHHIO (DU3MUECKUX SBJIEHUH M TNPOLIECCOB C
UCTOJB30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: Tmpu 3ToM  (OpPMYIHPOBATH
npobaeMy/3agauy ¥ THIIOTE3y Y4eOHOT0 3KCIIEpUMEHTa, COOMpaTh YyCTAaHOBKY U3 MPEIII0KEHHOTO
000py10BaHus, IPOBOAUTH OIIBIT U (POPMYIUPOBATH BHIBOJIBL;

OCYILLECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUsT M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUI:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBaTh PE3yNbTaThl MOJYYEHHOH 3aBHCUMOCTH
¢u3nueckux BeIMYMH B BUAEC TaOmMI W TpaduKOB, [enaTh BBIBOABI IO pe3yjibTaTam
UCCIIEJOBAHMUS;

coOuoaTh INpaBuia 0€30MacCHOro TpyAa IpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOTr0 3KCIEPUMEHTa, Y4eOHO-UCCIEN0BAaTENbCKOM U  IMPOEKTHOW JAEATENbHOCTU C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHON (PHU3MUYECKOW MOJIENbBIO, HCIIONB3Ys
(du3nyeckre 3aKOHbl M NIPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BbIOUPATh (PU3HUECKYIO
MO/JIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI U (QOPMYIbl, HEOOXOAMMBbIE Ui €€ peLIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYCHHOTO 3HAUCHHSI (PU3MUECKON BEIMYHMHEI,

pemaTh KaueCTBEHHBIC 3aJ[aud: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEUYHMBYIO IICTIOUKY
paccyXIeHUI ¢ ONOpPOi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHUS;

UCIIOJIb30BaTh [IPU peIIeHUH y4eOHBIX 3a/]au COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUIE TIOWCKA, CTPYKTYPUPOBAHHS, HHTEPIPETAMM M MPEICTaBICHHUS y4eOHOW W HaydHO-
MOITYJISIPHOM HH(DOPMAITUH, TOTY4eHHON U3 Pa3INYHBIX HCTOYHUKOB, KpUTUYECKH aHAIM3HPOBAThH
NoJy4aeMyro HH(opMaIuio;

OOBSICHATH NPUHIUIIBI IEHCTBHSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHS UX 0€30M1acHOT0 MCIIOJIb30BAaHUS B TOBCETHEBHOMN JKHU3HU;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(QHU3UKOB B Pa3BUTHE
HAayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3HKE B TOBCEHEBHOM )KU3HHU [T 0OecTIeUeHus
6€e30IacHOCTH MpHU O0pALIEHUH ¢ IPUOOPaMHU U TEXHUUYECKUMHU YCTPOHCTBAMH, /Ul COXPaHEHUS
3/I0POBBS M COOJIOAEHHSI HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYKalOIIeH cpene;

paboTatk B TpyIITe C BHITOTHEHUEM PAa3IUYHBIX COITUATLHBIX POJIEH, MITaHNPOBATh paboTy
TPYMNIIbl, palMOHAIBHO paclpeneniaTh O00f3aHHOCTH U IUIAHUPOBATh JIEATENIBHOCTH B
HECTAaHJAPTHBIX CUTYallUsX, aJIeKBaTHO OLEHMBATh BKJAJ KaXKJIOTO M3 YYAaCTHUKOB TPYIIBI B
pelIeHne paccMaTpUBAEMOil TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

HaumeHoBaHue KosmmuectBo
dueKkTpoHHbIe (LM pPOBbLIE)
Ne ni/n pa3aesioB U TeM 4acoB
o0pa3oBaTejibHbIE PeCypChl
NporpamMmmsl Bcero

Pazgea 1. PU3UKA U METO/bI HAYYHOI'O ITIO3HAHUA

11 ®u3nKa ¥ METOJIBI 5 bu6nuoreka [IOK
' HAyYHOTO TIO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro mo pasneny 2

Pa3zngen 2. MEXAHUKA

21 K 5 bubmuorexa [JOK
' vHeMatita https://m.edsoo.ru/7f41bf72
bubnnoreka IIOK
2:2 Aluiaiica ! https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXPAaHEHHUS B 6 bubnmnoreka [HOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 bubmuorexa [JOK
' KUHETHYECKOU TEOPHHU https://m.edso0.ru/7f41bf72
3.9 OcHOBBI 10 bubmuotexa [JOK
' TEPMOIMHAMHUKH https://m.edsoo0.ru/7f41bf72
33 BAFpeFil};I;LI;COC];FI(’)IﬂHI/IS{ 5 bubmuoreka [JOK
' cHIeeTha. THAS0BbIe https://m.edsoo.ru/7f41bf72
TIePEeXO0/Ibl
Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
but6mmoreka [IOK
4.1 1
IIEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
[TocrossHHBIM
49 AJIEKTPUYECKUM TOK. 12 bubnmoreka [JOK
' ToKH B pa3IHYHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no paszneny 22
PesepBHoe Bpems 2
OBILIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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11 KUIIACC

H Konunuec
Ne i/m ANMCHOBANHE PAINCTOB 1 TEM TBO DJlIeKTpoHHbIe (LM (ppoBbIE)
NPOrpamMMbl
qacoB o0pa3oBaTe/bHbIE PeCypChl
Bcero
Paznen 1. JIEKTPOAUHAMUKA
MaruutHoe nose. DIeKTpOMarHuTHas bubmumoreka [IOK
11 11
WHTyKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHHUS U1 BOJIHbBI
51 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 9 bubnnorexa [HOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
99 MexaHW4eCKue U SJIEKTPOMArHUTHBIE 5 bubnnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10
e https://m.edsoo.ru/7f41c97c
24

Hroro no pasneny

Paznen 3. OCHOBBI CIIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CTICIIHATBHOM TEOPHUH 4 bubnuotexa [JOK
' OTHOCHUTEILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Pa3znen 4. KBAHTOBASI PU3UKA
bu6mmoreka [IOK
4.1 i
DTIEMEHTEI KBAHTOBOI OTHKH 6 https://m.edso0.ru/7f41c97c
42 CTDOGHIE ATOMA 4 bubmuorexa [JOK
' POCHHE a0 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 A 5
TOMHOE ANpo https://m.edsoo.ru/7f41c97c
15

Hroro no pazneny

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DeMeHTHl aCTPOHOMUU U acTPOPU3UKU

7

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

7

Pazgen 6. OBOBIAIOIIEE IIOBTOPEHUE

6.1 O6o0mmaroiiee MOBTOPEHHE

4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68







