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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 6a30BOr0 YpOBHS Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXEHHHA M TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTeNnbHON mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€Tom
denepanbHOl pabodell MporpaMMbl BOCIIUTAHMS M KOHILEMIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  ®dexpepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Copepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatonmuxcsi 10—11 kmaccoB npu oOydennu ux (pusznke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOIO nojixoa. Ilporpamma no gusrnke cOOTBETCTBYET
tpeboBanusM PI'OC COO kx miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yiapTaTaM OOyueHHus, a TaK)K€ YYUTHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbBIE LI M3y4eHHUs (U3UKU Ha YPOBHE CpeJHEro oOmiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3yinbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, IpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYEMbIE pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UYHCIIE

MIpeIMETHBIE PE3yabTaThl MO rojiaM O0yYEeHUS;

e cojepxaHue yueOHoro npeamera «Pusnkay no rogam oOydeHusl.

du3nka Kak Hayka 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAU€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[konbHBIH Kypc GUBHKA — CHCTEMOOOpa3yIOMMA JJIsi €CTeCTBEHHO-HAyYHBIX YYEOHBIX
MIPEeIMETOB, MOCKOJIbKY (pU3NYEeCKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJICHUH, NU3y4aeMbIX
xuMmueH, ouonoruelt, gusudyeckoi reorpadueit m actpoHoMuen. Vcmonb3oBaHue W aKTHBHOE
npUMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTAa, OCBOCHUS KOCMOCA, MOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yduenue pu3nku BHOCUT OCHOBHOW BKJIaJl B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00ydaromuxcs, B GopMUpoBaHHE YMEHUI
MIPUMEHSTh HAYYHBIM METOJ MO3HAHUS MPU BHIMOJIHEHUN UMHU Y4EOHBIX UCCIIEI0BaHUM.

B ocHoBy Kkypca pusuku st ypoBHS CpeAHEro o0IIero o0Opa3oBaHusl MOJO0XKEH Psij UIEH,
KOTOPBIE MOXKHO pacCMaTpUBaTh KaK MPUHIUIIBI €M0 MOCTPOCHHUS.

Hoes yenrocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHal U3 BCeX pa3feNioB (PU3HMKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOH, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca (pu3nuku 00beTMHEH BOKPYT
¢busznueckux Tteopuil. Bemymmum B Kypce sBhsiercss (GOpMUpOBaHHME MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus mnpeamnonaraeT MCHOIb30BaHUE TYMaHUTApHOTO
noTeHIMana Gu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaKKe C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMHU IPOOIeMaMH.

Hoes npuknaonoui nanpasnennocmu. Kype GuU3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peamnsyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX 3KOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHBI C pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYKJICHHs TPOOJIEM palliOHAILHOTO MPUPOIONOIB30BaHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.



CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpPOBHE CpenHero oOmero oOpa3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYype MOCTPOCHHS
¢u3nveckoil TeopuH, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O IMPHPOJIE, IPaHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS €CTECTBEHHO-
HAy4YHBIX SIBJIEHUH U IPOLIECCOB).
CuCTeMHO-IEITETFHOCTHBIN MOJIX0/1 B Kypce (PU3UKH peamn3yeTcs MPexkKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAILHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3UKH — 3TO KCHOJB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB M
na0opaTOpHBIX PadOT, KOTOpBIE B Tporpamme Mo (usuke OOBEIWHEHBI B OOLIMI CHHCOK
YUEHHUYECKUX TMPAKTHUYECKUX padoT. BrigeneHune B ykazaHHOM ImepedHe JabopaTOpHBIX padoT,
MPOBOJIUMBIX IS KOHTPOJS W OILIEHKH, OCYIIECTBISIETCS YYaCTHHUKAMH OO0Opa30BaTEILHOTO
rpolecca UCX0/i1 U3 0COOCHHOCTEN IIIaHUPOBAaHUS M OCHalleHusl kabuHera ¢puzuku. [Ipu sTom
oOecrieunBaeTcs OBJIAJCHHE OOYYAIOIMIMMHUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIICIOBAaHUSI 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEUIOKEHHBIX THUIIOTE3.
Bonpmoe BHUMaHuE yAeNsSeTcs PelICHHIO PAacUETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu sTom
IUTsl pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh H3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaK U WHTETPHUPYS 3HAHUS U3 Pa3HBIX pa3ienoB. [|Jisg KauecTBEHHBIX 3a/1a4 IPHOPUTETOM
SBIISIIOTCSL  3aJ]aHusI Ha OOBSICHEHWE TPOTEKaHWs (QHU3UYECKUX SBICHUH W TPOIECCOB B
OKpYXarolenl >XKu3HH, TpeOyromiue BbIOOpa (DU3MYECKON MOJENM ISl CUTYaI[du TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpeboBaHmsimu DPI'OC COO k MarepuaqTbHO-TEXHUUYECKOMY
obecrieueHUI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
o0miero 0o0pa3oBaHUs JIOJDKEH M3Y4aThCsl B YCJIOBHUSAX MPEIMETHOTO KaOWHETa (PM3MKU WU B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kaOunere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1ab0opaTopHOE 000PYIOBAHKE ISl BHIIOJHEHUS YKa3aHHBIX
B IporpamMMe Mo (GU3MKE YYCHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opy0BaHUE.
JlemoHcTpamoHHOEe 00OopynoBaHue (OpPMUPYETCS B COOTBETCTBHU C IMPUHIMIIOM
MUHUMAaJIbHON JTOCTATOYHOCTH U 00OecrevyrBaeT MOCTAaHOBKY IEPEUYHCIEHHBIX B MPOrpaMMe 1o
(bu3MKe KIIOYEBBIX JAEMOHCTpAlUi Ui HCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M IPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.
JlaboparopHoe oOopymoBaHUE UIsI YYEHHYECKUX MPAKTUYECKUX padoT dopMupyercs B
BUJIE TEMAaTUYECKHMX KOMIUIEKTOB U OOecleynBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAaHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX W LU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LU(POBBIX TaOOpATOPHil.
OCHOBHBIMH HENSIMHU U3YyUEHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISTFOTCS:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydYHOMY H3YyYCHHIO
MIPUPO/IbI, Pa3BUTHE WX UHTEIEKTYaTIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHUH O HAyYHOM MeETOJle¢ TMO3HaHUA H (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4CHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (opmupoBanue yMeHUI OOBSICHATH SIBICHUS C UCIIOJIb30BaHUEM (DU3MUECKUX 3HAHUH U
Hay4YHBIX JI0Ka3aTeIbCTB;



(dbopmMupoBaHHue NMPEJCTABICHUN O PO (PU3MKH Ui Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJIOTUM.

JlocTikeHne 3TuX Iienell oOecrieunBaeTcs pPEIICHHEM CIEeIYIONMX 3aJad B Ipolecce
u3yudeHHs Kypca GU3UKU Ha YPOBHE CpelHero oomiero o0pa3oBaHus:

MPUOOpETEHUE CUCTEMBI 3HAHHKA 00 OOIMX (PU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHUSX, BKIIOYAs MEXaHUKY, MOJICKYISPHYIO (PU3UKY, IICKTPOIMHAMHKY, KBAHTOBYIO
(U3HKY U DJIEMEHTBI acTPO(DU3HKY;

dbopMHpOBaHHE YMEHUW TIPUMEHSATH TEOPETUYCCKHE 3HAHWS JUIS OOBSCHEHHS
(bu3HUeCKUX SBJICHUA B TPHUPOJE W JUIA TPUHATHS TPAKTHUYECKUX PEIICHUH B
MOBCEIHEBHOM JKU3HU;

OCBOEHHME CIIOCOOOB pEIICHUs] PA3TMYHBIX 3a/ad C SIBHO 3aJaHHON (QU3NYECKOU
MOJIENBbIO, 3ajad, TOJPa3yMEBAIOIIUX CAMOCTOATENIbHOE CO3/1aHue (U3MIECKOU
MO/JIEJIH, aICKBATHOW YCIOBHUSIM 3a/1a4U;

MOHMMaHue (U3HYECKHUX OCHOB M TPHUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTHYECKUX MTPOLECCOB, X BIUSHUSA HA OKPYKAIOIILYIO CPEAY;

OBJIQJICHUE METOJaMHU CaMOCTOSATEIFHOTO TUTAHHUPOBAHUS U TIPOBEIACHUS (U3HUECCKUX
OKCIIEPUMEHTOB, aHaIW3a W  HHTEpPIpETalMud  HWHPOpMAlMU,  OMpeaeTeHUs
JTOCTOBEPHOCTH MOJYYEHHOTO PE3yJIbTaTa;

CO3/IAaHUE YCIIOBHUH JJII PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
JIeSITEIILHOCTH.

Ha wmsydyenue ¢usuku (6a30BbIi YpOBEHB) Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUS
otBoauTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 ygacoB (2
yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMme 1o (pu3uke nepedeHs Ja00paTOPHBIX B MPAKTHIECKUX padoT
SIBIISICTCSI PEKOMEHJIOBAaHHBIM, YYHTENb JieJaeT BBIOOp MpOBEACHUs TabOpaTOpHBIX paboT u
OTIBITOB C YYETOM UHANBUAYAIHHBIX OCOOCHHOCTEH 00YJatOIIIXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka U MeTOAbI HAYYHOIO NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonsl mo3HaHus OKpyxarouiero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHUNA M mpolieccoB. Haydnsie rumote3sl. Ousndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HIECKHX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.
Ponmp u mecro (us3uku B (HOPMHpPOBAHUU COBPEMEHHON HAyYHOW KapTHHBI MHpPA, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPHUTENBHBIE TPUOOPHI, KOMIIBIOTEPHBIE ATUHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBHkeHud. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMH Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMenIeHu 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJMHEWHOE NBIKEHHE. ['padmku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMENICHUSI MaTEPUAIbHON TOYKH OT BPEMEHH.

CBoboaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TaACHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MATEpUATIBHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJIO CKOpPOCTBbIO. YTJIOBasg CKOPOCThb, JMHEWHass CKopocTh. llepwom u
yactoTa oOpaieHus. LlenTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CIUIOMETp, ABUKECHHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KUHEMATUYECKUX XapaKTEPUCTUK JBUKCHUSI.

[IpeoOpazoBanue IBUKEHHIA C UCTIOIB30BAHUEM IPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue ABr>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npu JBUKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

UccnegoBanue  COOTHOIIEHWS  MEXAYy  MYTAMH,  [PONJAEHHBIMH  TEJIOM  3a
MOCJIEI0OBATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBHXEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUS MIApUKa B BA3KOM KUJIKOCTH.
N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa

[Tpunnun otHocurensHOCTH ['anunes. [lepBeiii 3akoH HerotoHna. MHepumanbHbie CUCTEMBI
oTc4Yéra.



Macca Tema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Hprotona ist
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTepUaIbHbIX TOYEK.

3akoH BceMHupHOro Tarotenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia cOpoTUBICHUS
MIpU ABMKECHUU TeJIa B )KUJKOCTHU WJIH Ta3e.

[TocTynarenpHoe u BpaliaTreabHOE JBUKEHUE a0COIIOTHO TBEPAOTO TeEa.

MoMeHT cuiabl OTHOCUTENIBHO Ocu BpaiueHus. lliedo cuibl. YcinoBusi paBHOBecHs
TBEPAOTO Tela.

TexHuueckre yCTPOMCTBA W TPAKTUUYECKOE NPUMEHEHHUE: TOAIIUITHUKY, JIBI)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepLHH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroToHa.

Nsmepenue cun.

CrnoxeHnue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOopMaIiH.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBust paBHOBeCHs TBEPAOTO Tena. Busbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune neuxeHus Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TENA, UMEIOLIETO OCh BPALLICHHUS.

Tema 3. 3akonwvl coxpanenusn ¢ mexanuke

Nmnynsc MaTtepualibHON TOUKH (TeJa), CUCTEMbl MaTepUaIbHbIX ToueK. MIMIynbc CHIIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHUs UMITyJIbca. PeakTMBHOE ABMKEHUE.

PabGoTa cunpl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprus marepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[MoTenmmanpHas sueprus. [loTeHnranpHas sHeprus ynpyro AeGopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3HEprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnmanpHple W HEMOTEHIUAIbHBIE CHIIBL. CBs3b pabOThl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKOM IHEPruu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpoONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEpP, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHOW PHEPTUHU B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Teila Ha
IIPUMEPE PACTSKEHUS] PE3UHOBOIO JKI'yTa.

Pa3nen 3. Moaeky/sipHasi puznka u TepMoIMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHHUSI MOJICKYJIIPHO-KMHETHYECKOM TEOPUHU U UX OTIBITHOE 000CHOBAHKE.
bpoynoBckoe nBmxkeHue. Huddysus. XapakTep ABWKCHHUS W B3aUMOJICHCTBUS YaCTHI]
BelmiecTBa. MoJielM CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE AITUX Mojenend. Macca u pa3mepbl Mosekyn. KosndecTBo Bemiectsa.
[ToctrostnHas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenscus.

Mogens uaeansHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KHHETHYECKON TEopuun
UJeabHOTO Ta3a. AOCONIOTHAsh TeMmIiepaTrypa Kak Mepa CpeAHed KHHETHYECKOW JHEepruu
TEIUIOBOrO JABWKEHWS dyactuil rasza. [llkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Knaneiipona. 3akon [Janprona. M3omporecchl B UAEaTLHOM Ta3e C
MTOCTOSTHHBIM KOJIMYECTBOM BelIecTBa. | 'paduyueckoe mpeacTaBIeHHe U30TPOIECCOB: N30TEPMa,
n30X0pa, u3obapa.

TexHudeckne ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu  MOJIEKYI
OPraHM4eCKUX COCTMHECHUH.

OmnbrTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa IlITepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKHU COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIIUE YPABHEHHUE COCTOSIHUS UICATBHOTO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenne Macchl BO3/yXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHd oO0BbEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMy COCTOSTHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpeHHssI 3HEprus TEPMOJWHAMHYECKOM CHCTEMBbl U
crocoObl e€ m3MmeHeHus. KonndyectBo TeroTsl U pabota. BHyTpeHHsIs SHEprUusi 0JHOATOMHOTO
UJeanbHOTO Ta3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIMS, U3JIydEHUE. Y JIelIbHAast
TEIUI0EMKOCTD BellecTBa. KoJinuecTBo TEMIOTHI pHU TEIUIoNepeIaye.

[Tonsitne 006 ammabatHOoM mporecce. IlepBeiit 3akoH TepmoauHaMmuku. [IpuMmeHneHue
MIEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas mHTepIpeTalus padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoIieccoB B MPUPOIE.

TennoBbie MamuHbl. [IpuHIIUTIBL TEHCTBUS TEIOBBIX MamiuH. [Ipeobpa3zoBanus YHEprUn B
TEIUIOBBIX MamwuHax. Koadduiment none3noro aeictBus TeruoBoil Mammuel. [{ukn Kapho u
ero K03 PUIMEHT MOJIe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOIHEPT€TUKH.

TexHuueckne YCTpOWCTBA M MPaKTUYECKOE TNPUMEHEHHWE: JIBUTaTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPruW Tela MPU COBEPIICHUU pPabOTHI: BBUIET MPOOKH W3
OYyTBUIKM TIOJl JICHCTBHEM C)KaTOro BO3JyXa, HarpeBaHue >Qupa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUICOAEMOHCTPALIH).

W3menenne BHyTpeHHEN aHepruu (TemrepaTypbl) Teja Ipu TeIonepeaaye.

OmnpIT 10 aMabaTHOMY PAaCHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Mogenu nmapoBo#t TypOUHBI, ABUTATENSI BHYyTPEHHETO CrOPAaHHUs, PEAKTUBHOTO JIBUTATEIISI.

Yuenuueckuii osxcnepumenm, nabopamopmvie pabomeol

N3mepenue ynenbHOM TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBannie u KoHAeHcarus. Mcmapenue wu  kuneHue. AOCOJIOTHas U
OTHOCHTEJIbHAS BIIAXXHOCTh BO3ayxa. HaceleHHbIN map. YaenpHas TEIioTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI.

Teépnoe Teno. Kpucraimuyeckue u amopdHbie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaybl. [lnaBnenue m kpuctamnuzauus. VY aenpHas
TeruioTa miasienHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHudeckne yCTpOWCTBA M TPAKTHYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTHHM TIOJYYCHHsS COBPEMEHHBIX MaTepuajioB, B TOM YHCIIE
HaHOMAaTepHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX apOB.

Kunenue npy noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U MIaBieHHs KPUCTAITMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue OTHOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pa3znen 4. diiekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnekTpusanuss Tell. OJEKTpUYecKuid 3apsan. JIBa BuIa 5SIEKTpUYECKHX 3apsioB.
[IpoBOAHMKH, AUIEKTPUKH U MOTYNPOBOAHUKU. 3AKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue  3apsipoB.  3akoH  Kymona. TodeuHbll  3iieKTpUYECKH  3aps.
Onektpuyeckoe mnoje. HampsxEHHOoCTh anekTpuueckoro mnois. [lpuHnun cynepno3uuuu
ANEKTPUYECKUX MoJieh. JINHNY HanpsHKEHHOCTHU AJIEKTPUUECKOTO TOJIS.

PaGora cun oanektpoctatuueckoro mousid.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOAHMKY U AMDIEKTPUKH B AJIEKTPOCTATUYECKOM ToJie. JluanieKTpuueckasi IpOHULIAEMOCTb.

OnektpoéMKkocTb. KoHzaeHcartop. DnIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. OJHEPrus
3apsKEHHOI0 KOHJEHCaTopa.

TexHuyeckue yCcTpoOWCTBA M IMPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE SJIEKTPONpPHOOPOB, KOHAECHCATOP, KOMHUPOBAIHHBIMI
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBue HadIEKTPU30BAHHBIX TEI.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM I10JIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcCAaTopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannslit 3nekmpuyeckuit mox. Toku é paznuynvix cpeoax

DOneKTpUYecKuil TOK. YCJIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. McTOUHMKM TOKa.
Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma a5 yyacTka LETH.

DneKTpuyeckoe COINPOTHBIICHUE. VYnensHoe COTNPOTHUBIICHUE BEILIECTBA.
[TocnenoBarensHOE, NapauIEIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anexTpuueckoro Toka. 3akoH Jlkoyns—JleHnia. MOIHOCTh AIEKTPHUIECKOTO TOKA.

DNeKTpOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHMKA ToKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) d7eKTprudeckoi nenu. KopoTkoe 3aMpIkaHUeE.

DneKTpOHHas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHUMOCTh COITPOTUBIICHUS] METAJIIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[NonynpoBoanuku. CoOcTBeHHass W MpHUMECHas MPOBOAUMOCTb MOJYIPOBOJHUKOB.
CaoiictBa p—n-niepexoa. [TomynpoBoHUKOBBIE PHUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpaX M pacilaBax 3JICKTPOJIUTOB. DJIEKTPOJIUTHUECKAS
JUccolManus. JIEKTPOIU3.

DIIEKTpUYECKHI TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSATENIbHBIN pa3psaa. MosHusl.
[Ina3ma.

TexHuueckne yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, HCTOYHHMKH TOKa, 3JEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPbl, TEPMOMETP COIMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3IUCTOPHI,
MOJIYITPOBOIHUKOBBIN IMOJ, FaJbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAaIPSHKEHUS.

3aBUCUMOCTh COIPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOUIAJH
MOINIEPEYHOI0 CEYEHUsl U MaTepHaa.

CMenaHHoe coeIMHEHUE MPOBOJHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYLIEH cuiibl. KOpoTkoe 3ambplKaHUE TaJbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTD JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSSE TPOBOJIUMOCTh AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomuol

N3ydeHne cMeaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue SneKTpOABMKYIIEH CHJIBI HCTOYHHMKA TOKA U €ro  BHYTPEHHETO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

N3ydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kimacce OCyIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcamMM MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpauu 1 TEXHOJIOTHH.

Mesicnpeomemnuvie nouwamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
SBJICHHE, HAYYHbIM (akt, TUmoresa, (usnyeckas BENUYMHA, 3aKOH, TEOpHUs, HaOIIOJCHHE,
HKCTIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPEHHE.

Mamemamuxa: pelmieHHEe CHCTEMbl YypaBHEHHMW, JHWHEWHas ¢GyHKous, mapabona,
runep0oIia, uX rpaduKN U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPhI M WX IPOCKIWU Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe IBIWKEHUE B KUBOU npupoie, mudpdysus, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJb BEIIECTBa,
MOJISIDHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEI, JKUAKOCTEH M Ta30B, JJIEKTPHUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJIUTHIECKAS TUCCOLIUAIINS, TaThbBaHUKA.

T'eoepagus: BIaxXxHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: ipeoOpa3oBaHne IBIKEHUH C UCTIOB30BaHUEM MEXaHU3MOB, YUET TPECHUS B
TEXHUKE, TOJIIMITHUKN, WCIOJh30BAaHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4YE€HUSI COBPEMEHHBIX MAaTE€pPHAJIOB, B TOM YHUCIIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTHH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHL, TAIbBAHUKA.

11 KJIACC

Pasnen 4. diiekTpoauHAMHKA

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKUUA

[locTrosiHHble MarHWThl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
BekTop marauTtHOM nHAyKUMU. [IpuHIMN Cyniepno3uly MarHUTHBIX NoJieH. JIMHUKM MarHuTHOM
nHAyKuuu. KapTuHa nTuHuN MarHUTHOM MHIYKIIUMU T0JIS1 HOCTOSIHHBIX MarHUTOB.

MarnuTtHO€E Mosie IPOBOJHUKA ¢ TOKOM. KapThHa JMHMA MHAYKIMH MarHUTHOTO IOJS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MO1yJIb U HalpaBJICHUE.

Cuna JlopeHua, e€ Moaynb M HampaBieHHe. JIBWKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenria.

SBneHue HIEKTpOMAarHUTHOM WHAYKUMH. [lOoTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapases.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJIAa MHIAYKIUU B TMPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTuBHOCTD. SIBJIEHUE CAMOMHAYKIMH. DIEKTPOIBUKYILAs CUJIa CAMOUHTYKITUH.



DHeprusi MarHuTHOTO MOJIsI KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHuuecknue YCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
3JIEKTPOMArHUTBI, JEKTPOABUraTENb, YCKOPUTEIN JIEMEHTAPHbIX YaCTULl, UHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOTO IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUY MHIYKIITY MAarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SBneHune ANEeKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI MHIYKIMH OT CKOPOCTH M3MEHEHHUS MAarHUTHOIO
ITOTOKA.

SIBrieHNE CAaMOUHIYKIINY.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTYLIKH C TOKOM.

HccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBiIeHUS IEKTPOMArHUTHOM MHIYKIIHH.

Pa3nen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaHUMHblIE KONEOAHUA

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHE KoJyieOaHUsA. [ apMOHHMUYECKHe
konebanus. Ilepwon, dwacrtora, amrumtyna W ¢asza kojeObanwit. [IpyXKUHHBI MasSTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHHUE TapMOHHYECKHX KojeOanuii. [IpeBpamienue sHepruu
IIPU FapMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMarHUTHBIE KOJIeOaHUS B HACATHHOM
KoJeOaTeIbHOM KOHType. AHAJOTUsS MEXJIy MEXaHWYeCKUMU M  DIIEKTPOMArHUTHBIMU
konebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUU B UACATHLHOM KOJeOaTelbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuXx KojeOaHUAX. BbIHYXIEHHbIE MEXaHUUYECKUE KOJIeOaHMUs.
Pe3onanc. BeiHykIeHHBIE IIEKTPOMArHUTHBIE KOJIEOaHUSI.

[Tepemennbiit Tok. CHHYCOMAAIbHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTMTY/IHOE U ICHCTBYIOIIEE 3HAUCHUE CUIIbI TOKA M HATIPSHKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya W HOTPeOICHUE DIEKTPUUECKON SHEPTUH.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOJACTBE AJIeKTpodHepruu. KynbTypa HCHOIb30BaHUS
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHuueckre YCTpPOMCTBA M NPAKTUYECKOE TMPUMEHEHHE: DSIEKTPUUYECKUIl 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KosieOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.



CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKA M HANPSOKEHHST OT BPEMEHH)  JUIS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKHM WHIAYKTUBHOCTH U
KOHJEHCATopa.

Mogernb TUHUU 3IEKTPOTIepEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnegoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJ€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmnepeMEHHOTO TOKa B IEMM M3 IOCIEAOBATEIBHO COCAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHbLE 60IHbL

Mexanuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. CkopocTh pacnpocTpaHeHUs
U JuHa BOJHBL [lomepeuHble W TpOJOJbHBIE BOJHBL. MHTepdepenuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHS M3JIYYCHHS JJIEKTPOMAarHUTHBIX BOJIH. B3anMuas
opueHTanms BekTopoB E, B, V B snexkrpomarautHON BOJiHE. CBOWCTBA AJIEKTPOMAarHUTHBIX
BOJIH: OTpaXE€HUE, TMpeloMiieHne, moJsipu3amnus, audpakius, wuatepdeperims. CKOpocTh
ANIEKTPOMATrHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe 3JEeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[IpuHUHKNBI paIrOCBS3U U TeNEeBUACHUS. Pagronokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.

TexHnueckre yCTpOWCTBa M NPAKTUYECKOE NMPUMEHEHUE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
YIbTPa3BYKOBAsl JMATHOCTUKA B TEXHUKE W MEIULHHE, pajap, paguoONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPAHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomnieecs Teno kak HICTOYHHK 3BYKa.

Habmonenue otpaxkeHus U IpeaoMIIeHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHunu u Juppakiiui MEXaHHUYECKUX BOJIH.

3BYKOBOH pPE30HAHC.

Habmronenue cBSI3M T'POMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJIeOaHUH.

UccnegoBanue  CBOWCTB — AJIEKTPOMATHUTHBIX — BOJIH:  OTpPa)XXEHHE, MPEJIOMIICHHUE,
noJisipu3anus, Audpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonrHeiiHOE paclipoCTpaHEHHE CBETa B OJJHOPOAHOU Cpene.
JIyua cBera. ToYeyHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne H300paKe€HUIl B TLIOCKOM
3epKa’e.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHHS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbI yYroj MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus cBeta. CnoxkHbIi cocTaB 6enoro ceera. LBer.



CoOuparomue M paccenBaronue JuH3bl. ToHkas mmH3a. DOKYCHOE pPACCTOSHUE U
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHt B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMysia TOHKOU JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas omntuka. Wurepdepenuus cBera. KorepeHTHble HWCTOYHHKH. Y CIOBUSA
HaOJIO/ICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIITMOHHON KapTUHE OT JIBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmust  cBera. Judpakunonnas pemérka. YcIoBHE HaOMIOJACHUS TIJIaBHBIX
MaKCHMYMOB TIpY TIaJICHU MOHOXPOMATHUYECKOTO CBETa HA TUPPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBA M TPAKTHYECKOE MPUMEHEHWEe: OYKM, Jyna, QoToarrmapar,
MPOEKIIMOHHBIN  ammapar, MHKPOCKOT, TEJIECKON, BOJIOKOHHAs OINTHKA, AUPPAKIIMOHHAS
peméTKa, TMOJIAPOUI.

Jlemoncmpayuu

[IpsimonHeiHOE pacmpocTpaHEeHUe, OTpPaKEHHEe W mMpelomyieHHe cBera. OnTHUYecKue
puOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue narepdepeHinm crera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun ceta.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cekTpa ¢ TOMOIIBIO TUPPAKITHOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns NpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.

Habmonenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crienMAJIbLHONH TEOPHUH OTHOCHUTEILHOCTH
['panuubpl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApHAaHTHOCTh MOJYJs CKOPOCTH CB€Ta B BaKyyme, NIPUHIUI
OTHOCHTEIBHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTHULIBI.
CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl MOKOSL.

Pa3nen 7. KBantoBasi pusnka
Tema 1. Inemenmot K6aHM OGO ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u s3Hepruu GOTOHA C €ro YaCTOTON. DHEPrHsi U UMIYIbC
¢doToHa.
OtkpeiTue u uccienoBanue Qorodpgexra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororddexra. YpapHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.
JNasnenue cera. OnbiTel [1. H. JleGenena.
XHUMHUUYECKOE IEUCTBUE CBETA.



TexHuueckre yCTPOWCTBA M IMPAKTHUYECKOE MpPUMEHEHHe: (OTOdIEeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IIIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTodhdeKTa.
Ceeroauo.
Counneunas Gartapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
mozenb aroma. Ilocrynarer bopa. M3nyyenne n mornomenne GOTOHOB MpPH IEepexojie aToMa ¢
OJIHOTO YpOBHSI BSHepruuM Ha Apyro. Buapl cnekrpoB. CrexTp ypOBHEM 3HEpruM aroma
BOJIOPOJA.
BonHoBbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckynsipHO-BOJIHOBOM Tyaau3M.
CrioHTaHHOE M BBIHYXJCHHOE U3TyYECHHUE.
TexHuueckre YCTPOMCTBA MW NPAKTUYECKOE TNPUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI J1a3epa.
Habntonenne nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenue nuHeHYaToro CrexTpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTBI,  JOKa3bIBAIOUIUE  CIIOKHOCTH CTPOEHHS  sjpa. OTtkpeiTHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa no onpeneneHno cocTaBa paJioakTUBHOTO H3JIy4EHUSI.
CgoiicTBa anbda-, 6era-, raMma-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHE TIpoTOHA W HedTpoHa. Hykmonnas mognens sigpa ['eiizenOepra—lBaHeHKO.
3apsina sapa. MaccoBoe unciio saapa. M30Tormnsl.
Anbba-pacniag. DJIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenue u cuHTE3 SA€Ep.
SAnepubiii  peaktop. TepmosimepHbiii cuHTe3. IIpoOmeMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJIOTUYECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAONIOAEHUS U PETUCTPALIUH STIEMEHTAPHBIX YACTHIL.
OdyHaaMeHTanbHble B3auMoieiicTBusl. EqMHCTBO pusnueckoi KapTUHBI MHpa.
TexHuueckne ycTpoNCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: JO3UMETp, kamepa Buibcona,
SJIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TYnK MOHM3UPYIOUIUX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol
HccnenoBanue TpekoB 4acTull (0 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU



Oranbel pa3BuTus  acTpoHoMuu. llpukimagHoe W MHMpPOBO33PEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHas cucrema.

Connue. ConneuyHass akTUBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CHEKTpPaJIbHbI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBHUCUMOCTh «Macca — CBETUMOCTb» Ul 3BE3] TJIaBHOM
nocyenoBareabHoCcTU.  BHyTpeHHee crpoeHue 3BE3A. CoBpeMEHHbIE IPEACTaBICHUS O
MIPOUCXOXKACHUU U 3BoJronn CoJlHLIa U 3BE3/1. DTarnbl KU3HU 3BE3L.

Muineunsiii [Tyts — Hamra I'anaktuka. [lonoxxenune u neuxkenne Cosnua B I'anaktuke. Turbl
rajiakTuk. PajmoranakTuky u kBa3apel. YEpHbIE AbIPHI B Spax ralakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6na. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MaciurabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM IJ1a30M C MCIOJIB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpEeJIeNIEHUs MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noaymapus u sipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o0maruiee NOBTOPEHNE

Ponp ¢u3wkn w acTpOHOMHMM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON |
THUYECKOM cdepax IesATeNIbHOCTH 4YeJNOBEKa, pojib W MecTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPa, POJb (PU3NUECKOW TEeopud B (POPMUPOBAHUU
MpEeACTABICHUHN 0 (U3NUECKON KapTHHE MUPA, MECTO (PH3NUECKON KapTUHBI MUpPa B 00IIEM psTy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEJICTaBICHHM O IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocymiecTBiseTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcaMd MaTeMaTUKd, OHOJIOTUH, XHMUHU,
reorpauu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nowsmusi, CBS3aHHbIE C HM3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
SBJICHUWE, Hay4yHbId (pakT, rumoresa, (Qu3myeckas BeEIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
AKCIEPUMEHT, MOJICTIUPOBAHIE, MOIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPIHMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIUH,
MPU3HAKU TI0JI00US TPEYTOJIBHUKOB, OMIPEIeICHHE TUIOIAAN IIOCKUX GUryp U o0bEMa Tel.

buonocus: snekrpuyeckue SBICHUS B XUBOW MNpuUpoje, KojeOaTelnbHbIE IBUKEHUS B
KUBOM NPUPOJE, ONTUYECKHE SIBICHUS B JKUBOW NPUPOJE, ACUCTBUE paJWallUM Ha JKUBBIE
OpraHU3MBbI.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KpHUCTaLINYeCKash CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHbBIN aHaIN3.

l'eocpaghus: MarHUTHBIE TIOJIIOCa 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MTOBEPXHOCTH, IIPECKA3aHNE 3EMJIIETPACEHUH.



Texnonozusn: TMHUM DJIEKTPOIIEPENay, T€HEPATOP MEPEMEHHOIO TOKA, DJICKTPOABUIATED,
WHAYKIIMOHHAS [e4b, pajzap, paJAuoONpUEMHHK, TEJIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAas OaTapesl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IMPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30BAHMUA

OcBoenune yueOHOTO TpenaMera «Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIIKEHHE  CICAYIOIMIMX  JIMYHOCTHBIX,
METanpeIMETHBIX H IMPEJAMETHBIX 00pa30BaTEeIbLHBIX PE3YIIHTATOB.

JJUYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIMi, TO3UTHUBHBIX BHYTPEHHHX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peali3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCcKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh TPAKIAHCKOW TMO3WUIMU  OOYYarOIIerocsl Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIIUOHHBIX OOIICYEIIOBEYSCKUX TYMAHHUCTHYECKUX W JEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATCIIBHOCTh B HMHTEpECax TpakJIaHCKOTO OOIIecTBa,
Y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEILHON OpraHU3alliu;

YMEHUE B3aWMOJICHCTBOBATh C COLMAIBLHBIMH HWHCTUTYTAMH B COOTBETCTBUHM C HUX
(GYHKIHUSIMHU U HAa3HAUYCHHUEM,

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKON JIEATEITHLHOCTH;

2) NaTPUOTHYECKOr0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTIDKCHHSIM POCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKH U TEXHHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TTOBEJACHUS;

CIIOCOOHOCTH OIIEHHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYICH
Ha MOPaTbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHUCJIE B JESITENLHOCTU YI4EHOTO;

OCO3HaHHKE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUMBOTO OYAyILIEro;

4) 3cTeTHYeCKOro BOCIINTAHUA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOUasi 3CTETUKY HAYYHOT'O TBOPYECTBA, MIPUCYILETO
¢buznueckoit HayKe;

5) TPyA0OBOI0 BOCIINTAHMSA:

WHTEpPEC K pa3iaudHbiM cdepaM TpodecCHOHATBHOW JEesITeNbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (DM3MKOW W TEXHHUKOW, yMEHHE COBEepIIaTh OCO3HAHHBIM BBIOOP Oymymieit
npodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO MU CaMOOOpa30BaHUIO B oOnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PK0JIOrNYE€CKOro BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh JIKOJIOTUYECKOW KYJIBTYpHl, OCO3HAHHME TJI00ATBFHOTO XapakTepa
IKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMSA
LeJIed yCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

pacIIUpeHHe OMbITa JAEATENbHOCTU SKOJIOTMUECKON HANpaBIE€HHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) 1eHHOCTH HAYYHOI' 0 MO3HAHMSA:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHS (PU3HUECKON HAYKH;

0CO3HAHME IICHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MPOIIECCe M3YyUeHHs (PU3HKH
OCYILIECTBJISAITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh UHANBUIyaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTebHBIE YHHBEPCATbHbIE YUeOHbIE el CTBUS
bBa3oBble JJornueckue QeiicTBUA:

CaMOCTOSITEIIBHO (POPMYJIMpOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh o€
BCECTOPOHHE;

OTIPEICIIATH TSN JIeATSIILHOCTH, 33]]aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMATPHBACMBIX (PM3NICCKUX SBICHUSIX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCS MaTePHATBHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATEIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATH PA0OTy B YCIOBHSAX PEAIBHOTO, BUPTYAJIBHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIILJICHUE ITPU PEIICHUH KU3HECHHBIX MPOOJIeM.

ba3oBrble nccienoBarebCcKue AeiCTBHA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH MOHATHSIMH W METOJIaMH (PH3UYECKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4YeOHO-UCCIICIOBATEIILCKON M MPOCKTHOM JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBHIO  TOTOBHOCTBIO K CAMOCTOSTEILHOMY TTOMCKY METOJIOB PEHICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHIO Pa3IMYHBIX METOJI0B TIO3HAHHSI,

BIIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHUSA, €r0 HHTEPIpeTaIluy,
npeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYallUsX, B TOM 4YHCIE IpPU
CO3JaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTe3y €€ peIICHHs, HAXOJWUTh AapryMEHTBhI Ui JOKa3aTejlbCTBa CBOMX YTBEPXKICHHIA,
3aJIaBaTh IapaMeTPbl U KPUTCPUH PEIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peIIeHHs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (popMynupoBaTh COOCTBEHHBIC 3aJaud B O0Opa30BATENBHOU AEATEIHHOCTH, B
TOM YHCTIE IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTel;

BBIJIBUTAaTh HOBBIC UJICHU, TIpe/yIaraTh OPUTHHAIBHBIEC TOIXO0bI U PEIICHNUS;

CTaBUTH MPOOIEMBI U 337]a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora ¢ undopmanueii:

BJIAJIETh HaBBIKAMHU MOJIydeHUs HMH(POpPMALUN (HU3NUIECKOTO COJEPKAHUSA M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOATEIBHO OCYLIECTBJIATh IOUCK, aHaIM3, CUCTEMAaTU3alUI0 U
MHTEPHpETanio HHPOPMALIUN PAa3THYHBIX BUJOB U (OPM MPE/ICTABICHHS;

OILIEHUBATh JJOCTOBEPHOCTHh UH(OpPMALIHH;

UCII0JIb30BAaTh CpeAcTBa HUH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTHH B
pElIEHUH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX W OPIraHU3ALMOHHBIX 3a7ad C COOII0CHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcoOCOepeKeHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON OE€3011aCHOCTH;

CO3/1aBaTh TEKCThI (DU3UYECKOTO COACPIKAHUS B PA3IMYHBIX (Qopmarax ¢ Yy4EToM
Ha3HaueHus: HHQOpMalMM M LEJIEBOW ayAMTOpPHM, BbIOMpas ONTUMaJbHYIO (GopMy
MIPE/ICTaBICHUS U BU3YyaIU3all1H.

KoMmyHHKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITH O0IIEHNE HA ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATETLHOCTH;

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMsAT4YaTh KOH(i).]'H/IKTBI;

pPa3BEPHYTO M JIOTHYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJH30BAHUEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCHIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON U HHIUBUIYAILHON paOOThI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH KaXkKJIOTO WiIeHa KOJJICKTHBA;

MPUHUAMATh II€JIM COBMECTHON JESTEIHHOCTH, OPraHW30BBIBATH M KOOPJIWHUPOBATH
JNEUCTBUA MO €€ TOCTHMKEHMIO: COCTAaBJAThH IUIAH JEHCTBUHM, pPACIPENENATh POJIH C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM PaOOTHI;

OIIEHUBATh KaueCTBO CBOET0 BKJIAJa M KaKJIOTO yYaCTHHKA KOMaH/bl B OOIINI pe3ysbTar
0 pa3pabOTaHHBIM KPUTEPHSIM;

npeaiaraTh HOBBIE IMPOEKTHI, OICHUBATh HJICH C TO3WIMHW HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYIIECTBJISATh TIO3UTUBHOE CTPATETMUECKOE TIOBEJACHUE B Ppa3JIMYHBIX CHUTYAIUsAX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHble YHHBepPCcaJbHbIE YUeOHbIe 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIBHO OCYILECTBJISATh MO3HABATENIbHYIO JESITENbHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUH, BBISIBIISITH MIPOOJIEMBI, CTaBUTh U (OPMYTUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIaH PEHICHHsS Pacu€THBIX W KAYeCTBEHHBIX 3ajady, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTECHUN;
JIaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;
pacimupsaTh paMKH yueOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATNOYTCHUN;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBaTh (HOPMHUPOBAHHIO U TPOSIBICHUIO OPYIUIMK B oOnactu  (pusmkwy,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYIbTYPHBIA YPOBEHD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYyallusIM, BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIAJICTh HABBIKAMU TO3HABATEILHON pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBUN
U MBICIUTENIbHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI pe()IeKCHH ISl OLICHKH CUTYAIMH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATD PELICHHUS [0 UX CHUKEHUIO;

MIPUHUMAaTh MOTHBBI U apTYMEHTBI IPYTUX MPU aHAJIU3€ PE3Y/IbTaTOB JESITEIBbHOCTH;

MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U a@pTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B nporecce noctuxkeHus IMYHOCTHBIX PE3Y/IbTATOB OCBOCHHU S POTPAMMBI 110 (PU3UKE IS
YPOBHSI CpeliHero oodiiero oopa3oBaHusi y 0OydarOIINXCsS COBEPIICHCTBYETCS SMOIIMOHATBHBIN
MHTEJJIEKT, IPeAnoaralomui chopMupOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIOCOOHOCTh NOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABJICHUS PA3BUTHUSI COOCTBEHHOM SMOIIMOHAIBHOM cpephl, OBITH YBEPEHHBIM B ce0e;

camMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U IPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEIl MOTHBAIlMM, BKJIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENU U YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/IS U3 CBOMX BO3MOXKHOCTEM;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliath KOH(IUKTHL

NPEIMETHBIE PE3YJIBTATbBI

K xoniy obyuenus B 10 kiacce mpeaMeTHbie pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYAIOUINXCA YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayYHOUM KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
NeSITeNIbHOCTH JIFOJCH;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS HW3YYEHHBIX (PU3NYECKHX MOJeNel: MaTrepualibHas
TOYKa, MHEepUUalIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENU
CTPOEHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH DIEKTPUYECKUN 3aps] MpU pelIeHUU
buznueckux 3a1ay;

pacrno3HaBaTh (QU3WYECKUE SIBICHUSA (TPOIECCH) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MIBH)KEHHE, CBOOOJHOE TajJeHHE Tell,
JIBUKEHHE T1I0 OKPYKHOCTH, HHEpIus, B3auMmojeiictBue ten, auddysus, OpoyHOBCKOe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tel MpU HarpeBaHUU
(oxyakieHnn), TEeTJI0BOE paBHOBECHE, HCIIapeHHe, KOHACH CAIlUs, TNIaBIIeHUE, KPUCTAIITU3allu,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBIIIEHUWE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM
COCyJle, CBS3b MEXIY MapaMeTpamMu COCTOSHMS ra3a B H30Ipolieccax, JJIEKTpU3alus Ted,
B3aUMOJICIICTBUE 3apAJIOB;



OIMCBHIBATh MEXAaHMUYECKOE JBM)KEHHUE, MCIOJB3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUia, UMITYJbC Teja, KUMHETHYECKas
SHEprus, MOTEHIMAJbHAs JHEPrus, MeXaHudeckas paboTa, MeXaHHYeCKass MOIIHOCTh; NpHU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJB3YyEMBIX BEIMYHH, HX
0003HAYCHHSI ¥ €MHHUIIBI, HAXOAUTH (OPMYJIIBI, CBS3BIBAIOIIME JAHHYIO (DHM3UYECKYIO BEITHUUHY
C IpYrUMU BEIMYNHAMU;

ONKCHIBATh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKas DSHEprus
Xa0TUYECKOTO JIBUKEHHUS] MOJIEKYJ, CpEIHEKBaJpaTU4Hasi CKOPOCTb MOJIEKYJ, KOJIHUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, padora rasza, KOI(GQHUIHMEHT MOJIE3HOTO JEHCTBHUS TEIIOBOTO
JBUTATENS; IPU ONTUCAHUH MPABUIIBLHO TPAKTOBATH (PU3MUECKUI CMBICI UCIOJIb3YEMbBIX BEIMUUH,
ux 0003HAYeHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEJTMUMHAM;

OTMCHIBAaTh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJIS, TOTEHIMAJN, pa3HOCTh TOTEHUHUANOB; MpPU OIMNUCAHUM IPAaBUIBHO
TpakToBaTh (U3NYECKUII CMBICT HCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUECHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHLHUIBL: 3aKOH BceMHupHOro tsrotenus, I, II m III 3akonel HproTOHA, 3aKOH coXpaHeHUs
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCa, TPUHLUI CYNEePIIO3UIINU CUII, TIPUHIUIT
PaBHONPABHs MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJEKYIIPHO-KUHETHYECKYIO TEOPHIO CTPOCHUS
BEIECTBA, Ia30BbIC 3aKOHBI, CBA3b CPEOHEW KHHETUYECKOW HHEPrUM TEIUIOBOTO JIBMKCHUS
MOJIEKYJI C aOCONIOTHOW TeMIMepaTypoi, MEPBBIA 3aKOH TEPMOJIMHAMHKH, 3aKOH COXpaHEHUS
JIEKTPUUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3nuuarh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTeMaTHYeCKOEe BbIPaKEHUE U YCIIOBUS (TPaHULBI, 00JaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HCTBHSI MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh ycluoBUs UX O€30I1aCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITMOJIHATh 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DU3MUYECKMX SIBIEHUH M NPOLIECCOB C
UCIOJb30BAHUEM IMPSMBIX M  KOCBEHHBIX H3MEpPEHUH, mpu 3ToM  (GOpMYJIUpOBATH
npobiemy/3agayy M TUOOTE3y Y4eOHOrO AKCIEpUMEHTa, CcOOMpaTb YCTAaHOBKY M3
IIPEUI0KEHHOI0 000pYA0BaHUs, IPOBOIUTH OIBIT U (POPMYJIUPOBATH BBIBOIbI;

OCYLIECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEpEHUS (PU3MYECKUX BEJIWYMH, NPH ITOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHs M HUCIOJb30BaTh HM3BECTHbIE METOJbl OLIEHKH
IIOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMHM BEJIMYMHAMH C MHCIOJIb30BaHUEM
OpSIMBIX H3MEPEHUH, MpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHpOBAaTh pe3ylbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYMH B BUJE TaOJMIl U IpadUKOB, J1€aTh BBIBOJbI
10 pe3yJIbTaTaM MCCIEI0BaHMUS;

coOmoaTh MpaBuia O€30MacCHOrO TpyJda NpHU NPOBEICHUM HCCIEAO0BAaHMM B paMKax
y4eOHOTO OSKCHEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKOW M IMPOEKTHOW JAEATENIBHOCTH C
UCTOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0paTOpHOTO 000pYyA0BaHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIOJNb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBIL, HA OCHOBE aHAJN3a YCIOBHS 33Jaudl BHIOUPATh (PU3HMUECKYIO
MOJIeNb, BBIIENATh (DU3MYECKHE BEIMYMHBI M (OPMYINIbI, HEOOXOIMMbIE Ul €€ pelIeHHus,
MIPOBOJIUTH PACUETHI M OLIEHUBATh PEAbHOCTH MOJIyYEeHHOTO 3HaueHUs (PU3MYECKON BEINYHHBI,



pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOYKY
paccyXJeHU ¢ ONOpOr Ha U3yYCHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UYECKUE SIBIICHHS,;

UCIONBb30BaTh MPU pEIICHHMH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIOHHBIC
TEXHOJIOTHUM [UIsl NIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpETAlMM U IPEJICTaBICHUs ydyeOHOU u
Hay4YHO-TIONYJISIPHONM HMHGOpMAIMK, MOJYYEHHOM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOIY4aeMyI0 UH(POPMALIKIO;

MIPUBOJIUTH HPUMEPHI BKJIAJA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIOJBb30BaTh TEOPETUYECKUE 3HAHWA N0 (HU3UKE B TOBCEIHEBHOW IKU3HHM JUIS
oOecrieyeHns 6€30MACHOCTH MPH 0OpALEHUN C MPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXPAHEHUS 3/I0pPOBbS U COOIIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalolei cpene;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIbHBIX pOJIeH, IUIAHUPOBATh PaboTy
IPYNIbl, PAlUOHAJIBHO pacHpenesiaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTh B
HECTaHJApPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOr0 M3 YYAaCTHUKOB TpYIIIbI B
pelIeHre paccMaTpUBaEMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y O0yUaIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
NeSITeNbHOCTH JIFOJIeH, LIEJIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYeUHBIH
IEKTPUUYECKUH 3apsil, JIyd CBeTa, TOYEYHBIM HCTOYHUK CBeTa, fAJEepHas MOJEIb AaToMa,
HYKJIOHHAsl MO/JIEJIb aTOMHOTO si/Ipa MIPH PeLICHUN (GU3UYECKUX 3a]au;

pacro3HaBaTh (U3UYECKUE SBJICHUS (MPOIECChl) M OOBACHATh MX HAa OCHOBE 3aKOHOB
NIEKTPOJVMHAMUKN U KBAaHTOBOM (DPU3MKH: JIEKTpUYECKas NMPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOE, MarHuTHOE JEHWCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEHCTBHE MAarHUTHOTO IIOJII HAa NPOBOJHMK C TOKOM M JIBHXKYIIMHCS 3apsf,
3JIEKTPOMArHUTHbBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, OTPaKEHHE,
npejaoMieHue, HHTepdepeHuus, Audpakuus W MOJApU3aLUs CBETa, AUCIEpCUs CBeTa,
dhoTornekrpuueckuii 3¢pdexT (pororddekr), cBeToBOE NaBIeHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJla, €CTECTBEHHAs U UCKYCCTBEHHAs PaJMOAKTUBHOCTb;

ONMCBIBATH HU3YYEHHbIE CBOMCTBA BEILECTBA (2JIEKTPUUYECKUE, MArHUTHbBIC, ONTHYECKUE,
JIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX Cpell) U 3JIEKTPOMArHUTHBIE SBICHUS (IIPOLECCHI),
UCHOJb3ys (U3UYECKUE BEJIMYMHBL: 3UIEKTPUUYECKUH 3apsijl, cuja TOKa, JIIEKTPUYECKOe
HanpsHKeHUE, JIEKTPUYECKOe COIPOTUBIIEHUE, PA3HOCTb MTOTEHIMAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHIYKLUUS MarHUTHOTO Mouisd, cwia Amnepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHsl IEKTPUYECKOr0 M MAarHUTHOTO MOJIeH, MepuoJ M 4YacToTa KoJjieOaHUMl B
KoJ1e0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B IpOllecce FapMOHUYECKUX 3JIEKTPOMAarHUTHBIX
KosebaHul, (POKyCHOE paccTOSHHME M OINTHYeCKas CWiIa JIMH3bI, MPH ONUCAHUU MPABUIIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICI HCHOJIb3YeMbIX BEIMYMH, MX OO0O3HAYCHHS U €IUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BETUUYUHAMU;

ONMCBHIBATH M3YYEHHBbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJB3YSd (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb JJIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJIHBI M 4acTOTa CBETA, DHEPIUs H
uMIynbc (GOTOHA, MEPHOJ IOJIypaclana, SHEPrusi CBSI3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (U3NYECKUN CMBICT HCIOJBb3YEMbIX BEJIMYMH, HUX OO0O3HAUYECHUs U



eIMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIIME AAHHYIO (DU3WYECKYIO BEIUYMHY C JpYrHMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE (PU3UIECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKUE MPOLECCHl U SBJICHUS, HCIONB3yd (DU3MYECKHE 3aKOHBI U
NpUHOMIBL:  3akoH OMa, 3aKoHbl IOCJIEJOBATENBHOIO M IAPAJUIENBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3aKkoH  3JIEKTPOMAarHUTHOW  WMHIYKUHMH, 3aKOH
MPSIMOJIMHENHOIO PacIpOCTPaHEHUsl CBETAa, 3aKOHBl OTPAKEHUsI CBETAa, 3aKOHBI IPEJOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (GoTod(hPeKTa, 3aKOH COXpAaHEHHsS SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUs DJIEKTPUUYECKOTO 3apsiia, 3aKOH COXpaHEHMUS
MaccoBOr0 4Hcia, Hoctyiaarsl bopa, 3akOH pajMOaKTUBHOTO paclaja, MpU 3TOM pa3inydarhb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TPaHUIBL,
o0nacTi) IPUMEHUMOCTH;

OTIPEENATh HaIlpaBJIEHWE BEKTOpa WHAYKIMM MAarHUTHOTO TOJS IPOBOJHHUKA C TOKOM,
cwisl AMriepa u cuisl JIopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBINIOJIHATh 3KCIIEPUMEHTHI IO HCCIEIOBAaHUIO0 (PU3MYECKHX SBJICHUI M IPOLIECCOB C
UCIOJIb30BAHMEM  TPAMBIX W KOCBEHHBIX HW3MEpEHWil: Tmpu 3ToM  (opMynnpoBaTh
npobieMy/3ajjadyy W THUINOTE3y y4eOHOTO OKCIEpUMEHTa, CcOOMpaTh YCTaHOBKY W3
MPeI0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITh NPSAMbIE U KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEIUYMH, IpPU 3ITOM
BBIOMpATh ONTUMAbHBIA CHOCOO H3MEpPEHUs M HCIOJb30BaTh HM3BECTHBIE METOJIbI OLEHKU
MTOTPEITHOCTEN U3MEPEHUN;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYHPOBAThb YCTAHOBKY, (DUKCHPOBaTh PE3YyNbTaThl MOJTYYECHHON 3aBHCHMOCTH
¢u3nyeckux BeIMYUMH B BHMJE Tabmul W TpaduKOB, [AeIaTh BBIBOJABI IO pe3yiabTaTaM
UCCIIEIOBAHUS;

coOmoark npaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEPUMEHTa, Y4eOHO-HCCIIEOBATENLCKOM UM IMPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOPATOPHOIO 000PYIOBAHHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCHOJIb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIU3a YCJIOBHS 3aJaudl BHIOUPATh (PU3HUECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYIbI, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH PAacU€Thl M OLICHUBATh PEAIbHOCTD MOyYCHHOI'O 3HAaUeHUs! (PU3MUECKON BETMYMHBI;

pelaTh KauyeCTBEHHBIE 3aJauyd: BBICTPAUBATH JIOTMYECKH HENPOTUBOPEUUBYIO LIETIOYKY
paccyXJeHU ¢ ONOpPON Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MPH pElIeHUMH Y4eOHBIX 3aJad COBpPEMEHHble HH(POPMALMOHHBIE
TEXHOJIOTUU [yl HOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETALMU U IPEACTaBICHUS Y4eOHOH U
HAy4YHO-TIONYJISIPHOW MH(pOPMALMU, HOJYYEHHOW M3 pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OpPMAILHIO;

OOBSICHATh MPUHIMIBI IEHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3indaTh
yCJIOBHS UX O€30MAaCHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KHU3HH,

MPUBOANUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE
HayKHd, B 00bSCHEHHE MPOLIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHWA 1O (HU3UKE B TOBCEJAHEBHOW JKHU3HM IS
oOecrieyeHHs 6€30MAaCHOCTH MPU OOpALIEHUN C TPUOOpAMH U TEXHUUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOIIOICHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;



paboTarh B Ipymie ¢ BHIIOJHEHUEM PA3UYHBIX COUAIBHBIX POJICH, IUIAHUPOBATh paboTy
TPYIIBL, palMOHAIBHO paclpenesiaTh O0O0f3aHHOCTH U IUIAHUPOBATh JIESTEIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJC€KBaTHO OLICHMBATh BKJIAJ KAXKJIOTI'O M3 YYACTHUKOB TI'PYIIIBI B
pellIeHne pacCMaTPUBAEMON MTPOOIIEMBI.
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padoTsbI padoThI
pecypcsl
Paznea 1. PUBUKA U METOJbI HAYYHOTI'O IIO3HAHUSA
1.1 ®du3rka u METOo ay4HOro Mo3Ha 2 brbmmorexa OK
. W3HWKa U METOJIbI HAYYHOTO TIO3HAHHUS
A i https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 7 1
aHevatiia https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 Hasavca 7 https://m.eds0o.ru/7f41bf72
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Paznea 1. QJIEKTPOJANHAMUKA
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1.1 11 1 3
WUHIYKINS https://m.edsoo.ru/7f41c97c
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bu6mmoreka [IOK
2.3 O 10 3
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Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 | bubnunoreka [JOK
' OTHOCHUTEIHHOCTHU https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
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4.1 DeMEeHTHI KBAHTOBOM ONTHUKU 6 bubmorexa [IOK
' eMe OBOM O https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToMa 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97c¢

4.3

ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c97c
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61 Obobrmaroniee nopToperite 4 Etl/tIEJsI:P/I/(r)rTlZI:izi(.)ri/7f4l c97c
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Pe3epBHOE BpeMmst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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