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IHOACHUTEJIBHAS 3AIINCKA

IIporpamma no ¢u3uke 6a30BOro ypoBHsS Ha YPOBHE CpeJHEro oOumero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxe ¢ yaétom deaepaabHOn
paboueii MporpaMMbl BOCIIUTAHUS M KOHLIETILIUY IIPEN0IaBaHus yueOHoro npeaMera «Pusnkay B
oOpa3oBaTeNnbHBIX oOpraHuzanusx Poccuiickoit  @enepanuy, peaqu3ylolUX OCHOBHBIE
00pa30BaTeNIbHbIE IPOTrPAMMBI.

Conepxanue nporpaMMbl 1o ()U3MKE HampaBeHO Ha (HOpPMUPOBAHHE E€CTECTBEHHO-
HaY4YHOH KapTHHBI Mupa oOydaromuxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM PI'OC COO K miIaHUpPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMEeTHbIM
pe3yibTataM OOYYeHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTb peau3allid MEXIIPEeIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEJHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yabTaThl OCBOSHHS Kypca (PU3UKHU: TUIHOCTHBIC, METAIPEIMETHBIE, TPeIMETHEIE (Ha 6a30BOM
YPOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

J IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOCHHsSI Kypca (M3UKH Ha 0a30BOM ypOBHE, B TOM
YuCIIe IPEIMETHBIE PEe3YyIbTaThl O rofaM 00yUYeHMUS;

o cojepxkaHue yueOHoro npeamera «Pu3ukay no rogaM o0ydeHusl.

du3nka Kak Hayka 0 HanboJsiee 00IUX 3aKOHAX IPUPO/IbI, BHICTYIAsl B KAUeCTBE y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHI 00 OKpYyXarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLUIMi Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIeXKaT B OCHOBE IPOLIECCOB U SIBJICHUHN, U3y4aeMBbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadpueit u actpoHomueil. Mcnonab3oBaHHe W aKTUBHOE
pUMEHEeHNE PU3NUYECKUX 3HAHUI ONpeIeiieT XapaKTep U pa3BUTHE Pa3HOOOPA3HbBIX TEXHOJIOTUI
B cdepe SHEepreTukH, TPAHCIOPTa, OCBOGHMS KOCMOCA, MOJYYEHHs HOBBIX MAaTepHUaloB C
3a/laHHBIMU CBOMCTBaMU U Apyrux. M3yuenne ¢pu3nku BHOCUT OCHOBHOM BKJIa/1 B GOPMUPOBAHKE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa oOydarommuxcs, B (pOpMHUpPOBaHHE YMEHUH NPUMEHSTh
Hay4YHBIA METO]I IO3HAHUSI PU BBIMOJIHEHUN UMHU Y4€OHBIX UCCIIEIOBaHUM.

B ocHOBY Kypca GpU3UKH 17151 ypOBHS CpeIHEro o01ero oopa3oBaHus MOJOKEH Psijl UAEH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUHU C HEH KypC SIBIISIETCS JIOTHUECKHU 3aBEPUIEHHBIM, OH
COJIEP’)KUT MaTepuaj U3 BCEeX pa3fesioB (U3MKH, BKIIOYAET KaK BOMPOCH! KIACCHUECKOH, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuszayuu. B cooTBETCTBUU C HEll MaTepuall Kypca Gu3uku 00beTMHEH BOKPYT
¢uznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeanoyaraet UCIoib30BaHHE T'yMaHUTAPHOTO
noTeHIMana (u3nYecKoi HayKH, OCMBICTICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonoti nanpasnennocmu. Kypc GU3uKku npeamnosiaraeT 3 HakOMCTBO € ITUPOKUM
KPYTOM TEXHUYECKHUX U TEXHOJOTUYECKUX IPUIIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocusayuu peamusyercss IMOCPEACTBOM BBEICHHS JIIEMEHTOB COJEpKaHMUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbl C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUS MPoOJIeM PallMOHAIBHOTO MPUPOIOTIONIB30BAHUS U
9KOJIOTHYECKOI 0€30MacHOCTH.

CTepKHEBBIMH JIEMEHTaMHU Kypca (M3UKU Ha YPOBHE CpeaHero oOIiero oOpa3oBaHUS
ABISIIOTCS  pu3udeckue Teopuu ((HOpPMHUPOBAHHME MPEACTABICHUM O CTPYKTYpPE IMOCTPOCHUS
¢usuueckoil TeopuH, poiaM (YHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



IPEACTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-esTEeIbHOCTHBIN MOAX0/ B Kypce (PU3UKHU peajln3yeTcsi IPexk/ie BCEro 3a Cuét
OpraHu3aly SKCIIEPUMEHTAILHON JESATeIbHOCTH oOydaronuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOpble B mporpamMme Mo (GU3HKe OObEIUHEHBI B OONIMI CITHCOK
YUEHHUYECKUX IPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€pedyHE JIaOOpaTOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYLIECTBIISIETCS Y4YaCTHUKaMH 0O0pa30BaTENIbHOTO
npolecca UCXO0s U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHaleHUs KabuHera gusuku. IIpu s3Tom
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY ONBITOB IO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.

Bosibioe BHUMaHME yAeNseTcs PElIeHUI0 pacuéTHBIX U KaueCTBEHHBIX 3aaad4. [Ipu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 33aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJISAIOIINE IPUMEHATh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOT'O pa3jena Kypca,
TaK W WHTETPUPYS 3HAHUS W3 DPa3HBIX pasfenoB. s KadecTBEHHBIX 3a7ad MPUOPHUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE MpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpYXKaroIIe >KU3HHU, TpeOyromue BbIOOpa (U3UYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpeboBanuamMu PI'OC COO Kk MaTepuanbHO-TEXHHUUYECKOMY
o0ecrieyeHHI0 yueOHOro mporecca 0a30Bbli ypoBEHb Kypca (PU3MKU HAa YPOBHE CPEHETO 00IIEero
00pa30BaHUs JIOJDKEH U3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3MKH WM B YCIOBHSAX
MHTETPUPOBAHHOIO KaOMHETa IMpeIMETOB €CTeCTBEHHO-Hay4YHOro Lukia. B kabuHere ¢usuku
JOJKHO OBITh HeoOxoJauMoe J1abopaTOpHOE OOOpYyAOBaHUE JUUIsl BBIIOJHEHUS YKa3aHHBIX B
nporpaMMe 1o Gpu3nKe yueHU4eCcKuX MPakTHIeCKUX paboT U IEMOHCTPAIIMOHHOE 000py10BaHHE.

JleMoHCTpallMOHHOE 000pyn0oBaHHEe (POPMHUPYETCS B COOTBETCTBHHM C TPUHIIUIIOM
MUHHMMAaJIbHON JOCTAaTOYHOCTH M 0OECHEUMBACT MOCTAHOBKY MEPEUNCIEHHBIX B IPOrpamMMme 10
¢u3MKe KIIOYEBBIX JEMOHCTpAlUil AJIs HUCCIIEOBaHMSI HM3y4aeMbIX SIBJICHUM M TPOIIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaGoparopHoe 000pyAOBaHME AJII YUYEHHMUECKHX MPAKTUYECKUX paboT GopMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M oOOecrneyrBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYAOBaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC MU(PPOBHIX JTAOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4EHUS (PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCS:

. dbopMHpOBaHHE MHTEpeca U CTPEMJICHUSI OOYYaIOLIMXCS K HAYYHOMY HM3YUYECHHUIO
MPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

. pa3BUTHE TMPEICTaBICHUM O HAaydHOM MeETOoJe IOo3HaHUS U (opMHpoBaHUE
MCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBJICHUSM;

. (dopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa M3Y4YEHHUS OCHOB
CTPOEHUS MaTepuu U PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKH;

. (dopmMHupoBaHHE YMEHUN OOBSACHATH SIBJICHUS C MCIIOJIB30BAaHHEM (PH3MUECKUX
3HAaHUU U HAYYHBIX OKA3aTeJIbCTB;

. dbopMupoBaHHE TPEACTaBIEHUH O pond GU3MKH JUIS  Pa3BUTHS  IPYTHX

€CTECTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTHA.

JlocTrkeHne 3THX Lenedl oOecreunBaeTcsl pelIeHHeM CIEAYIOIUX 3a7ad B Ipolecce
M3YYeHHUS Kypca (pU3UKU HA YPOBHE CpEIHEro o0IIero o0pa3oBaHuUs:

J npuoOpeTeHne CUCTeMbl 3HAaHUM 00 00muX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPUSX, BKIIOYAs MEXaHHUKY, MOJICKYJISIPHYIO (DU3HKY, STEKTPOANHAMUKY, KBAHTOBYIO
(GU3UKY U 2TIEMEHTHI aCTPOPHU3HKH;



. ¢opMHupoBaHHE YMEHMH NPUMEHSTH TEOPETUUYECKHUE 3HAHMUA i OOBSICHEHHS
(¢u3nUecKux SIBICHUA B MPHUPOJE W JUIA MPUHATHS MPAKTHUYECKUX PEIICHHH B MOBCETHEBHOMN
KU3HH;

. OCBOCHME CIIOCOOOB PELIEHMs PA3IUYHBIX 3a/ad C SIBHO 33JaHHON (U3UYECKOM
MOJIENIBIO, 3a/lad, I0JPa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3JaHue (PU3MUYECKOW MOJENH,
aZICKBaTHOW yCIIOBUSM 3aa4u;

J MOHMMaHHEe PU3NYECKUX OCHOB U MPHUHIIUIIOB JAEUCTBUS TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENY;
J OBJIQJICHHE METOJAMH CaMOCTOSITEJIbHOTO IUJIAHUPOBAaHUST U IPOBEACHUS

bu3nyecKuX OKCHEPUMEHTOB, aHajdu3a W HHTEpHpeTanuu HHPOpPMAIMH, ONpeIeICHUs
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3ysIbTaTa;

J CO3JaHME YCJOBMM Ui pPAa3BUTUS YMEHHUIl IPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPUYECKOH J1eATEIHHOCTH.

Ha usyuenune ¢usuku (06a30BBI ypOBEHB) Ha YPOBHE CpPEAHETO OOMIETO OOpa30BaHHUS
otBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B Henento), B 11 kinacce — 68 yacos (2 Jaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gusmke nepeueHs J1adopaTOPHBIX U MPAKTUYECKUX padoT
SIBIIICTCS. PEKOMCHJIOBAaHHBIM, YYHTEIh JCNIaeT BBIOOP MPOBEICHHS 1a00paTOPHBIX paboT U
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTENH 00YUaIOLIUXCS.

COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nea 1. ®u3nka 1 MeTOABI HAYYHOI'O NIO3HAHUS

®usnka — Hayka o npupoge. HaydHble mMeTonbl mO3HaHUs OKpyKarouiero mupa. Poib
HKCIIEpPUMEHTA M TEOPUH B IIPOIlecce MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3HUKE.

MonenupoBanue Gpu3nyeckux sBieHUN U nporeccoB. Hayunslie runoressl. duznueckue
3aKOHBI U TeOpuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (pOpMHpOBAaHMM COBPEMEHHOM HAy4YHOM KAapTUHBI MHpa, B
[IPAKTUYECKOU AEATEIbHOCTH JIFOJIECH.

Jlemoncmpayuu

AHanoroBsle 1 HU(POBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBukeHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOro JBrkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepememienue, cKOpocTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE
MaTepUabHOW TOYKH, UX MPOEKIIMH HA OCH CHCTeMbl KoopAuHaT. CloKeHHE TIepeMEIICHUN 1
CJI0’KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMXKeHUE. [ paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U NMEPEMELICHUS MaTEPUAIbHONW TOUKU OT BPEMEHH.

CBoOoaHoe majeHre. Y CKopeHrue CBOOOTHOTO TaICHHS.

KpuBonuneiinoe nBukeHue. JIBM)KEHME MaTEpPUATBHOM TOYKM II0 OKPYKHOCTH C
MOCTOSIHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEMHAsA CKopocTh. [lepruoa u yactora
oOpartenust. [leHTpocTpeMUTENIbEHOE YCKOPEHHUE.

TexHuueckue yCTpoMCTBA M IPAKTUUYECKOE IPUMEHEHHE: CIHIOMETP, JBHKECHHE
CHaps/I0B, LICTHbIE U PEMEHHBIE MIEpeIayun.

Jlemoncmpayuu



Mopenb cucTeMsl OTCUETA, UIUTFOCTPALINS KWHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpazoBaHue ABUKCHHM C UCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tagenue Ten B BO34yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmotenue ABMKEHUs Tela, OpOIMIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHus cBOOOIHOTO MaeHHUS.

Hamnpanenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydeHne HepaBHOMEPHOTO JBHKEHUSA C LIENIbIO ONPEAEIEHNUS MTHOBEHHOM CKOPOCTH.

UccnepoBanue  COOTHOIIEHWS  MEXAY  IyTSAMH, OPOWJIEHHBIMH  TEJIOM  3a
MOCJIEIOBAaTEIbHbIE paBHbIE IPOMEXKYTKH BpPEMEHH MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuenune nBuKeHUs MAPUKA B BI3KOU KUIKOCTH.

N3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Tpuniun orHocutenbHocTH ['anunes. [lepBoiit 3akoH HetoToHa. HepinaibHbIE CUCTEMBI
oTcuéra.

Macca tena. Cwia. [lpuHuun cynepno3uuuu cuil. Bropoit 3akon Herotona s
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHbIX TOYEK.

3akoH BceMupHOro TsaroreHusd. Cuna tsxxectu. [lepBas kocMuuyeckast CKOpOCTb.

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

Tpenue. Buabl Tpenus (mokosi, ckojbxkeHus, kaueHus). Cuna tpenusa. Cyxoe TpeHue.
Cuna TpeHUs CKOJIBKEHUS U cuia TpeHus nokos. Koaddumment Tpenus. Cuiia coOnpoTHBIICHUS
NP ABUKEHUH TeJla B )KUIKOCTH WM rase.

[TocTymarenbHOe U BpalaTebHOE JBMKEHNE a0COIOTHO TBEPIOTO TEa.

MoOMEHT cuiibl OTHOCHTENIBHO OcU BpaimieHus. Ilnedo cuibl. YciaoBusi paBHOBecHs
TBEPAOIO Tea.

TexHuueckue yCTpOICTBA W MPAKTHUUECKOE IPUMEHEHHE: MOJIIUIHUKY, JABUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepuuH.

CpaBHeHME Macc B3aUMOJIEHCTBYIOIINX TE.

Bropoii 3akon HeroToHa.

N3smepenue cu.

CroxeHue cuil.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JedopMaIiu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM MOIBbEME U TTAJICHHUH.

CpaBHeHME CHUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIBKCHHUS.

VYcnoBus paBHOBecHs TBEPIOTO Tesia. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenue neuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

UccnepoBanue 3aBUCUMOCTU CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

Hccnenoanue ycnoBuii paBHOBECHS TBEPAOrO TEIA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3aKoHbl cCOXpaHeHUs 8 MeXaHUuKe

Nmnynbsc MmaTepralibHOM TOUKH (Tela), CUCTEMbI MaTepUATbHBIX TOYEK. IMITyJIbC CHITBI 1
M3MEHEHUE UMITYJIbCA TeJIa. 3AKOH COXPAHEHUSI UMITyJIbca. PEakTUBHOE JBUKEHUE.

PaGora cuibl. MOIIHOCTE CHITBI.

Kunerndeckasi sHeprusi MmaTepualibHONW TOYKU. Teopema 00 M3MEHEHWH KMHETHYECKOM
SHEPIUHu.

[Torennmansuass odHeprus. [loTeHnmanbHass dSHeprus ynpyro nedopMupoOBaHHOMN
npyxuHbl. [loTeHIInanbHass YHEPTUS Tella BOJIM3H MOBEPXHOCTH 3EMIIH.



[ToreHnuaneHble M HEMOTEHUUAIbHbIE CUIbL. CBsi3b pabOThl HEMOTEHLHUAIBHBIX CHJI C
M3MEHEHHUEM MEXaHUYECKON SHEPIruu CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCcTpoHuCTBa U IIPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONED, NPYKUHHBINA
IIUCTOJIET, JBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMILYJIbCA.

PeakTuBHOE ABUXKEHUE.

Ilepexona nmoTeHUMaTIBbHON SHEPTUU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenune abCOMIOTHO HEYNPYyroro yiapa € IMOMOUIbIO JBYX OJMHAKOBBIX HHMTSHBIX
MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHMYECKOW >HEpPruu Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nea 3. Mosekynsipuasi puznka 1 TepMOAHMHAMHUKA

Tema 1. Ocrogvlt MONEKYNAPHO-KUHEMUYECKOU MeopUun

OCHOBHBIE IT0JIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH U UX ONIBITHOE 0OOCHOBAHMUE.
bpoynosckoe asuxenue. uddysus. Xapakrep ABIKEHUS U B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIAKOCTENW U TBEPABIX TENl U 00BICHEHUE CBONCTB BEILIECTBA HA OCHOBE
3TUX Mojeneil. Macca u pa3mepsl Moiiekyil. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Monens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHYECKON TEOPHUH
ujeanpHOro rasa. AOCONIOTHas TemImepaTypa Kak Mepa CpeJHell KHUHETHYECKON SHepruu
TEIJIOBOTO IBM>KEHMS yacTull ra3a. [llkana remneparyp KenbBuHna. ['a30Bble 3aK0HBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B HaCaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJINYECTBOM BellecTBa. [paduyeckoe mnpencTaBieHUE M30IMPOLECCOB: HM30TEPMa, HM30X0pa,
n3o0apa.

TexHnueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIOLIME JAUCKPETHOE CTPOCHHME BeElIeCTBa, Qororpadguu Monekyn
OPraHUYEeCKUX COCTUHEHUH.

OmnbIThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHSI.

Mogpens onbira IlITepHa.

OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopenb, HITIOCTPUPYIOLLAsl TPUPOTY JIaBJICHUS ra3a HA CTEHKHU CoCcy/a.

OnbIThI, WJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UAEAbHOTO raza, H30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OmpeneneHne Macchl BO3/AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEpPEHHH 00bEéMa
KOMHATBHI, IaBJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMeTpaMU COCTOSTHUSI Pa3peKEeHHOro rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuyeckasi cucrema. BHYTpeHHsIs SHEprus TEPMOJIUHAMUYECKON CUCTEMBbI U
cnocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss SHEprHUsi OAHOATOMHOTO
UJeaNbHOrO0 ra3a. Bupl Ternonepenayu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHAs
TEIIOEMKOCTB BellecTBa. KomuecTBO TEIUIOTHI IPU TEIUIONEpe1ade.

[Tonstue 06 ammabatHom mporecce. [lepBeiii 3aKk0H TepMmoauHaMuku. [IpumeHeHHE
NEpBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHaMuky. HeoOpaTuMOCTh TIPOIIECCOB B MMPUPO/IC.



TennoBeie Mamuabl. [IpuHIUIIBL EeHcTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHus SHEPTHH
B TEIUIOBBIX MamuHax. KoaddunuenT moneznoro neictBus TemnoBoil mamunsl. Lukn Kapao u
ero ko3¢ (UIHMEHT MOJIE3HOI0 IeHCTBUS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTEeTUKH.

TexHnueckue ycTpoilcTBa M NPAKTUYECKOE IPUMEHEHHE: JABUIaTElb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEM SHEpruu Teia IpU COBEPUICHUH pabOThl: BBUIET MPOOKU W3
OYTBUIKH IIOJ] AEWCTBUEM CXKATOT0 BO3/yXa, HarpeBaHue 3(hupa B TaTyHHOU TpyOKe MyTéM TpeHHUs
(BUICOIEMOHCTpALIHS ).

W3meHeHne BHYTpeHHEN 3HEpruu (TemMrepaTypsl) Tejla Ipy TEIUIonepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3YIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelNsl BHYTPEHHETO CrOPaHusl, p€aKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamuvie cocmoanun eeujecmea. Pazoevie nepexoowvt

[TapooOpa3zoBanne U KoHACHcanus. McmapeHne wu  KuneHwe. AOCONIOTHAs U
OTHOCHTEJIbHAS BJIAXKHOCTb Bo3ayXa. HachlleHHbIH nap. YenpHas TemoTa napooopa3oBaHMsL.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJICHMUS.

Tsépnoe teno. Kpucramnuueckue u amopdHbie Tes1a. AHU30TPOINS CBOUCTB KPUCTAILIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YJelbHas
TeruioTa miasiaeHus. Cyonumarius.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHnuyeckue ycTpoWcTBa M NPAKTHUECKOE NPUMEHEHHE: TMIPOMETP U IICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUH MOJTYYEHHS] COBPEMEHHBIX MaTepUaoB, B TOM UKCJIe HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MIAPOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHUs BIaXKHOCTH.

Habntoienne HarpeBaHus U MJIaBICHUS KPUCTAINIMYECKOTO BEUIECTBA.

JleMOHCTpanys KpUCTaJlIoB.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DaekrpoamHaMuka

Tema 1. Inekmpocmamuxa

DnekTpu3zanusi Tel. OIJEeKTpUuecKuid 3apsa. /JlBa Buaa 3IEKTPUYECKUX 3apsijioB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apspoB. 3akoH Kynona. TouedHbI  2JIEKTpUYECKUI  3apsii.
Onektpuueckoe mone. Hanpsok€HHOCTh snekTpuueckoro mnosd. [IpuHIun cyneprno3unuu
ANEKTPUUECKUX MoJied. JINHUKM HaNPs>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

Pabora cumnm oamektpocratmueckoro moss. [loTenmuman. Pa3HOCTH MOTEHIMATIOB.
[IpoBOIHUKY U AUDIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{uaieKTpuueckasi IpOHUIIAEMOCTb.

DnekTpo€MKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh IIJIOCKOrO KOHJIEHCATOpa. JHEprus
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue ycTpoucTBa M NMPAKTUYECKOE NMPUMEHEHHE: 3JIEKTPOCKOIN, 3JEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHUE DJICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpolCTBO M MPUHIUIT AEHCTBUS AJIEKTPOMETPA.

B3auMozeicTBrue HadIeKTPU30BAHHBIX TEIL.



DIEeKTpUYECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.

DIeKTpOoCTaTUYECKas 3allUTA.

JIM3IIEKTPUKY B DJIEKTPOCTaTUYECKOM I10JIE.

3aBUCHMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOHIAAHW IUIACTHUH,
paccTosIHUS MEX]ly HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. llocmoannwiit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTpUYECKHUI TOK. Y CIIOBUSI CYIIECTBOBAHUS AIEKTPUUECKOro ToKa. VICTOUHMKHM TOKa.
Cwuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenune. 3akon Oma aiig yyacTka Henu.

DnexTpuueckoe COIIPOTHUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapaieibHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoymis—JIeHnia. MOIIHOCTE 3JEKTPHYECKOTO TOKA.

DNEeKTpOABUKYIIAS CUJla U BHYTPEHHEE COMPOTUBIIEHNE UCTOUYHUKA TOKa. 3akoH OMa 11
MOJIHOM (3aMKHYTOM) 3yiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNEeKTpOHHAas MPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTh CONPOTHUBIICHUS
METaJIJIOB OT TeMIieparypbl. CBEpXIpOBOIUMOCTb.

DneKkTpuyecKkuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHass W IpPUMECHAas IPOBOJUMOCTH IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. IlonynpoBoJHUKOBBIE TPHOOPHI.

DnexTpuuecKuid TOK B pacTBOpax U pacijiaBax 3JEKTPOJMTOB. JIEKTPOJIUTHYECKAsS
JUccoIanus. DIEKTPOIIN3.

OnexTpuueckuid Tok B razax. CaMOCTOSATENbHBIN U HECAMOCTOSITENbHBIN pa3psil. MonHus.
I1ma3ma.

TexHuueckue yCTpoilcTBAa M NPAKTHUYECKOE NPUMEHEHHUE: AaMIIEPMETP, BOJBTMETP,
peocTaT, UCTOYHUKH TOKa, dIEKTpOHArpeBaTelIbHbIE TPUOOPHI, AIEKTPOOCBETUTENLHbIE TPUOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAKYyMHBIH  JHOJA, TEPMUCTOPBl U  (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JIMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HapsHKEHUS.

3aBUCHUMOCTh CONPOTHUBIICHUS LMIUHAPUYECKUX IPOBOJHUKOB OT JJUHBI, IUIOHIAIN
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMmenianHOe COeJUHEHHE TPOBOJHUKOB.

[Ipsimoe m3MepeHHe AIIEKTPOABMIKYILEH cuiibl. KOpOTKOE 3aMblKaHHE TajdbBaHUYECKOIO
AJIEMEHTA U OLIEHKa BHYTPEHHET O COMPOTHUBIICHUSI.

3aBUCHMOCTbH CONPOTUBIICHUS METAIIJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.

HckpoBoii pa3psii ¥ IpOBOJANMOCTb BO3/1yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JHO/A.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue 2iEKTPOABMXKYIIEH CHJIBI MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue anektpornusa.

MesknpeamMeTHble CBSI3H

Nzyuenmne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C Yy4ETOM
COJIEp)KaTENbHBIX MEXIIPEIMETHBIX CBfA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.



Medicnpeomemnvle nonamus, CBA3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO ITO3HAHMUSL:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uMUeckas BEIMYWHA, 3aKOH, TEOpHs, HaOIIOJCHUE,
9KCIEPUMEHT, MOICTTMPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: peluieHHEe CUCTEMbl YpaBHCHUH, JIMHEWHass QyHKIMs, mapadola,
rurnepOoa, ux rpaduKy U CBOWCTBA, TPUTOHOMETpUYECKUe (PYHKINU: CHHYC, KOCHHYC, TAHT€HC,
KOT@HI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKICCTBO, BEKTOPHl M WX IPOCKIHMH HA OCH
KOODPJMHAT, CII0’KEHNE BEKTOPOB.

Buonoeusn: mexannueckoe IBMKEHHE B )KUBOH mpupoze, nupdysus, ocMoc, TeII000MeH
KHMBBIX OPraHW3MOB (BHJIBI TEIUIONEPEIauH, TEIJIOBOE PAaBHOBECHE), HIICKTPUUYECKUE SBJIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb BEILIECTBA,
MOJIAApHas Macca, TCIIJIOBBIC CBOIiCTBa TBéleBIX TCII, )KHIIKOCTGﬁ U Ta30B, J3JICKTPHUYCCKHUC
CBOMCTBa METAJUIOB, JJICKTPOJIUTHYECKAs TUCCOLUAIINS, TaJIbBAaHUKA.

T'eoepaghus: BMaxxHOCTH BO3TyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozcus: npeoOpa3oBaHNe IBMKEHUN C UCTIOIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TCXHUKC, MOAIIHUITHUKHU, HCIOJIB30BAHMUC 3aKOHA COXPAaHCHHA HMITYJIbCa B TCXHUKC (paKeTa,
BOJOMET W Jpyrue), JBHUraTelb BHYTPEHHErO CropaHus, ImapoBas TypOuHa, OBITOBOM
XOJIOAWJIbHUK, KOHAUITUOHEP, TCXHOJIOTUHU IMOJTYYCHHUA COBPCMCHHBIX MAaTCpPpUaIOB, B TOM YHUCIIC
HAaHOMAaTepHajOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTaTHUYECKas  3alluTa,  3a3eMJICHHUE
NIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI NPUHTEP, 3JCKTpOHArpeBaTeiIbHbIC MPHOOPHI,
JJIEKTPOOCBETUTEIbHBIE IPUOOPHI, TaJIbBAHUKA.

11 KJIACC

Pasnen 4. daekrpoanHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUSA

[TocTostHHBIE MarHuUTHl. B3auMoaeicTBHE MOCTOSIHHBIX MAarHuTOB. MarHuTHOE IMOJe€.
Bekrop marauTHOM MHAYKIMH. [IpMHIMEI Cynepro3uiMu MarHUTHBIX MOJIeH. JINHUM MarHUTHON
uHAyKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU MOJISI IOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1oje mpoBOAHUKA ¢ TokoM. KapTuHa nUHUN WHIYKIIUM MarHUTHOTO TIOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBILEBOI'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna AMriepa, €€ MOJyJIb U HAallpaBIICHUE.

Cuna Jlopenma, €€ MoIynb W HampablieHHE. JIBW)KEHHE 3apshDKEHHOM 4YacTHIBl B
OJIHOPOJHOM MarHuTHOM mose. Pabora cuiel Jlopenna.

SIBieHME HNEKTPOMArHUTHOM WHAYKOHH. [IOTOK BEKkTOpa MArHUTHOM WHIYKIIMU.
DNEKTPOABMKYILAsA CUJIA MHAYKIMU. 3aKOH 3JIEKTpOMarHuTHoW uHaykuuu dapanes.

BuxpeBoe snexTpuueckoe moje. DNEKTPOABIIKYIIAs cuja MHAYKLIUU B MPOBOJHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OJITHOPOTHOM MarHUTHOM IIOJI€.

[IpaBumo JleHna.

NHIyKkTUBHOCTD. SIBJI€HNE CAMOMHAYKIIMH. DJIEKTPOABIKYIIAs CUIa CAMOUHTYKIIUH.

DHeprusi MAarHUTHOTO TOJIST KATYIIKKA C TOKOM.

DNeKTpOMarHuTHOE MoJIe.

TexHuueckue yCTpoWCTBA M IPAKTHYECKOE IPUMEHEHHE: ITOCTOSIHHbIE MAarHUTHI,
AIIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIUOHHAS M€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO MOJISI.

B3anmoneiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.



JerictBue cuibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHAYKIIUH.

[IpaBuio Jlenua.

3aBUCHUMOCTD AJIEKTPOJIBIKYIICH CUIIbI MHAYKIIMH OT CKOPOCTU M3MEHEHUSI MAarHUTHOTO
MOTOKa.

SIBiIeHNE CAMOMHIYKLIUH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yuenre MarHuTHOTO MOJI KATYIIKH C TOKOM.

WccnenoBanue neiicTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnepnoBanue siBIeHUs 371€KTPOMAarHUTHOM WHYKIUH.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KONEOAHUA

Konebarenbnast cucrema. CBoOOgHBIE MexaHHueckue Kojebanusa. [‘apmonuueckue
kosebanus. Ilepuon, wactora, amrummuryna u  ¢asa kosnebanuil. IlIpyKUHHBI MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHHE rapMOHUYECKUX Kosiebanuil. [IpeBpaiiienue sHepruu npu
rapMOHUYECKUX KOJeOaHMIX.

Koneb6arenbuspiii koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HJI€ATHLHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMsl MEXIy MEXaHWYeCKMMU M 3JEKTPOMarHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HICATHLHOM KOJIeOaTeIhbHOM
KOHTYPE.

[IpencraBnenne o 3aryxarouiux KojeOaHusIX. BIHYXKIeHHbIE MEXaHUUECKUE KOJICOaHMUS.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

[lepemennslii Tok. CHHYCOUANbHBINA TEPEMEHHBIH TOK. MOITHOCTh NEPEMEHHOTO TOKA.
AMIITUTYIHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpancpopmarop. IlpousBoacTBo, nepegaya u MOTPEOJICHUE JJIEKTPUUECKOW SHEPTrHH.
OKOJIOTUYECKME PUCKM TpU MPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AJIEKTPOIHEPTUU B TOBCEITHEBHOM JKU3HHU.

TexHnyeckne yCTpONCTBA M IPAKTUYECKOE NPHUMEHEHHUE: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NePEeMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KosieOaTeIbHON cUCTeMBI (PYKUHHBIN UM MaTeMaTUYeCKUn
MasITHHK).

HaGmronenue 3aryxaronumx Kojie0aHu.

HccnenoBanue cBOWCTB BBIHYKICHHBIX KOTeOaHUH.

HaGmronenue pezonanca.

CB00OIHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcmmorpaMMbl — (3aBUCHUMOCTH  CHJIBI  TOKa M HANpSOKEHWsT OT BpPEMEHH) Ul
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mpu mocienoBaTeIbHOM COEIMHEHUH PE3UCTOpa, KaTYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

Monenb TUHUY 3JIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH NEPHOAA MaJbIX KOJeOaHUI Ipy3a Ha HUTH OT JUIMHBI HUTH
U Macchl rpysa.

HccnenoBanue NEPEMEHHOT0 TOKA B LENM M3 IOCIENOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

MexaHnueckue BOJIHbI, yCiI0BUs pacnpocTpaneHus. [lepuoa. CkopocTh pacipocTpaHEeHUs
U JMHa BoaHbl. [lomepeuHble M MNpoAONbHbIE BOJHBL. VHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.



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

DONEKTPOMAarHUTHHIE BOJHBI. Y CIOBHS M3JIy4EHHUs JIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, V B anexkrpoMarautHoit BosHe. CBOMCTBA 371€KTPOMarHUTHBIX BOJIH:
OTpaKeHHe, TMpelioMIeHHe, mojsipu3auus, Judpakuus, uHTepdepeHuus. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIxana 37€KTPOMarHUTHHIX BOJIH. [IpuMEeHEHME 3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHOUIIBL paTuOCBA3YU U TEIIEBUACHUS. Pagronokanus.

DIEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLEH CPEbI.

TexHnuyeckue ycTpoilcTBa M MPAaKTUUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
YJIbTPa3BYKOBash IMAarHOCTHMKA B TEXHHKE W MEIULMHE, pajap, pPaauONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHCHHUE MOMEPEUHBIX U TIPOIOJIbHBIX BOJIH.

Konebmromnieecs Te10 Kak HICTOYHUK 3BYKa.

Habnronenne oTpaxeHus 1 MPeTOMIICHUS MEXaHUIECKUX BOJIH.

Ha6monenue untepdepeHnu u AUPpakiuy MEXaHUIECKUX BOJH.

3BYKOBOM pE30HAHC.

Habmtonenne cBsi3u TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJOM M 4YacTOTOM
KOJICOAHUH.

WccnegoBanue CBOWCTB  3JIGKTPOMArHUTHBIX — BOJIH:  OTpaXKEHUE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, HHTepdepeHus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsmonuHeliHOe paclipoCTpaHEHNE CBETA B OTHOPOJHOMU Cpefie.
JIyud cBera. TOYEUYHBIM UCTOYHUK CBETA.

Otpaxenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne H300pakeHUH B IJIIOCKOM
3epKaie.

[Ipenomnenne cBeta. 3akoOHBI TNPETOMJICHHS CBeTa. AOCOJIOTHBIA TMOKa3aTesb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenpHBI yros IMOJHOTO BHYTPEHHETO
OTpaXKEeHHUS.

Hucniepcus csera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.

Cobuparonme U paccenBaromiue JHH3bL. ToHKas auH3a. DOKYyCHOE pacCTOSHUE U
ONTHYECKasl CUjia TOHKOM JUH3BL. [locTpoeHne n300paxeHuil B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

IIpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBass onrtuka. HWaTepdepenuust cBera. KorepeHTHbIE WMCTOYHUKH. Y CIOBHS
HaOJI0IeHNsI MAKCUMYMOB U MUHUMYMOB B MHTE€P(EPEHIIMOHHON KapTHHE OT JABYX CHH(a3HBIX
KOT'€pEHTHBIX HCTOUHHKOB.

Hudpakius cBera. [JudpakiuoHHas pemérka. YcinoBue HAOMIOACHUS TJIaBHBIX
MaKCHMYMOB IIPH Ma/IEHUH MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[lonapuzanus ceera.

TexHuuyeckue ycTpoiicTBa M MpaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
IPOEKIIMOHHBIN armnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(paKIIMOHHAs PEeHIETKa,
MOJISIPOU.

Jlemoncmpayuu

[IpsmonuHeliHOEe pacnpoCTpaHEHUE, OTPAKEHUE W MPEJOMIICHHE cBeTa. OnTudeckue
puOOpHI.

[TonHoe BHyTpeHHEe oTpakeHue. Mojenb CBETOBOIA.

HccnenoBanue cBOMCTB N300payKEHHIA B JIMH3AX.

Moaenu MUKpPOCKOIIA, TeIECKONa.

Ha6monenue naTepdepeHIm cBera.



Ha6mronenue qudpakuum cera.

HaGmonenue aucrepcuu cBera.

[TomyyeHue cieKTpa ¢ HOMOILBIO IPU3MBI.

[Tonmy4yeHue criekTpa ¢ OMOIIBIO AU(PPAKITUOHHON PEHIETKH.
HaGnroneHue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
W3mepeHue nokasaresis IpeaoMIIEHUS CTEKJIA.
HccnenoBanue CBOMCTB N300payKEHHIA B JIMH3AX.
Habntonenue nucnepcuu cBeta.

Pa3znes 6. OcHOBBI crIeMAJILHONH TEOPUH OTHOCHUTEIbLHOCTH

I'paHnubl MPUMEHMMOCTH KJIACCUYECKOW MexaHuKH. llocTynarsl crienvalbHONW TEOpUHU
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJISL CKOPOCTH CB€Ta B BaKyyme, [MPUHLUII
OTHOCHUTEJIbHOCTH DHUHIITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aM€/UICHUE BPEMEHH U COKPALLIEHUE JITTUHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.

CBs13b Macchl € HEPrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI OKOSL.

Paszpen 7. KBanToBas pusuka

Tema 1. dnemenmul KGAHMOBOU ONMUKU

®oronsl. Popmyina I[lnanka cBs3u s3Hepruu (HOTOHA € €ro YaCTOTOW. DHEPrusl U UMITYJIbC
dboToHa.

Otkpeitie u wuccinenoBanue (oroddpdexra. Ombitet A. I'. CromeroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmTeitHa 1 Gpororddexra. «KpacHast rpanuna» gorosdexra.

Hasnenue ceera. OnwiTel [1. H. JleGenena.

XHUMHUUYECKOE IEHCTBUE CBETA.

TexHuuyeckue yCTpONCTBAa M TNPAKTUYECKOE NMpPHUMEHEHHE: (POTOIIEMEHT, (POTOAATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE C IUHKOBOM MIACTHHOM.

HccnenoBanue 3akoHOB BHELTHETO poTOdPdeKTa.

Cseroauos.

Conneunas Garapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopaa no paccesauro o -uactuil. [ImanerapHas
mojens atoMa. Iloctynatel bopa. znyuenue u mornomeHnue GOTOHOB MU MEepexoje aToMa ¢
OJIHOTO YPOBHS SHEPTUHU Ha Ipyroil. Buasl cnektpoB. CekTp ypoOBHEN SHEPIUHU aTOMa BOIOPOIA.

BonnoBesle cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBON Jyaan3M.

CrioHTaHHOE M BBIHYKJEHHOE U3TTyYeHHE.

TexHnueckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHE: CHEKTPAJIbHBIM aHaIu3
(cTieKTpOCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopna.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Hab6mronenne nuHeRvYaThIX CIICKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomol

Habmtonenune nuHeuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JIOKa3bIBAlOLIME  CIOXHOCTb  CTpoeHus  szapa.  OTKpsiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenno cocraBa paaAuoaKTUBHOIO U3ITy4EHUS.
CgoiictBa anb(a-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPraHU3MBI.



OtkpeiTHE TIpoTOHAa M HelTpoHa. Hykmonnas monens sigpa [eiizenOepra—lBaneHko.
3apsin saapa. MaccoBoe uucio siapa. M30Torsbl.

Anbda-pacnag. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacman. ['amMmMa-usnydeHue. 3aKoH
paZoaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

SAnepHsle peakuuu. JlesieHUe U CUHTE3 SAEP.

Anepubiii  peaktop. TepmosiaepHblii cuHTe3. [IpoOiieMbl W TIEPCHEKTHUBBI SACPHOMU
SHEPreTUKHU. DKOJOTUUYECKUE ACTICKTHI SJIEPHOMN SHEPTETUKHU.

DnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo/ 161 HaOJIIOICHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

OyHaamMeHTaIbHbIe B3auMOJIeiicTBUS. EqUHCTBO (hr3rueckoi KapTUHBI MHpA.

TexHuueckue ycTponCTBa M MPaKTUYECKOE MPUMEHEHHE: J03UMeTp, kKamepa BuibcoHna,
SIIEPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOLIUX YACTHII.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM GoTorpadusim).

Pa3pen 8. DiieMeHTBI ACTPOHOMUY U ACTPOPU3MKH

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukiiamHoe W MHUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMHUH.

Bun 3Bé3nn0ro HeOa. Co3Be3nus, ipKue 3BE3/IbI, MNIAHETHI, UX BUAUMOE JBUKEHUE.

Conneynas cucrtema.

Connue. ConneuHass akTUBHOCTh. Mctounuk sHeprum ConHioa U 3BE3A. 3BE3NBI, MX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CHeKTpalibHbIM KJIaCC — CBETUMOCTBY. 3BE3/bI ITIaBHOU
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh  «Macca — CBETUMOCTh» JUIsi  3BE31  TJIABHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXO0KACHUH U BoJtonMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mnuneunsiii [1yTs — Hama ["anaktuka. [lonoxenue u asuxenue Connua B ['anaktuke. Tumsl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHbBIE ABIPHI B siIpax TajakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa66ma. Pasberanue ramaktuk. Teopus
Bosbuioro B3peiBa. PenukTOBOE H3TydYEHHE.

MacutaGHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npobieMbl aCTpOHOMUM.

Yuenuueckue nabniooenus

Hab6mronenns HeBOOPYKEHHBIM TJ1a30M C UCIIOIB30BAHUEM KOMITBIOTEPHBIX TIPHIIOKEHUI
JUTSL OTIPEJICNICHUs] TIOJIOKEHUST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3Us
CeBepHOro noiaymapus 1 spKue 3BE3/IbI.

Ha6monenus B Teneckon JIyHsl, ianer, Mneunoro [ytu.

Oo6o0maruiee NOBTOPEHNE

Ponp ¢Qusuku W acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COLUAIBLHOU H
ATUYECKOH chepax nesTeTLHOCTH YEJIOBEKa, POJIb K MECTO (PU3UKH U aCTPOHOMUH B COBPEMEHHOMN
HAyYHOW KapTHHE MHUpa, poJib (U3UUECKOH Teopuu B (POPMUPOBAHUU MPEACTABICHUN O
(bU3UYECKON KapTHUHE MHpPa, MECTO (PU3MYECKOM KapTUHBI MHpa B OOIIEM PSIYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABIEHUN O PUPOJIE.

MesknpeamMeTHble CBSI3H

Nzydyenne kypca ¢usuku 6azoBoro ypoBHs B 11 Kiacce OCyIIECTBISIETCS C Y4ETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.



Medsicnpeomemnole nouwsimusi, CBSI3aHHBIC C M3YyYCHHEM METOJIOB HAYYHOT'O IO3HAHMS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCIIEPUMEHT, MOJICTUPOBAHUE, MOJICIIb, H3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBbl YPaBHCHH, TPUTOHOMETPHUYECKHE (PYHKIIMH: CHHYC,
KOCHUHYC, TaHICHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPBHI M HX
MPOSKIIMA HAa OCH KOOPAHMHAT, CIOKEHUE BEKTOPOB, MPOM3BOIHBIC SIEMEHTAPHBIX (DYHKIIUH,
MPHU3HAKHU T10,1I00US TPEYTOJIbBHUKOB, ONPE/ISIICHHE TUIOIIA/IN TUIOCKUX (GUryp U 00bEMa Tel.

Buonoeus: snekTpuueckue SIBICHUS B JKUBOW NpUpOAE, KojeOaTeslbHbIe ABIKEHHS B
JKUBOM TIPHUPOJIC, ONTHYCCKUE SBJICHUS B JKUBOH IPHPOJE, NCHCTBUE paauallii Ha >KHBBIC
OpPraHu3MBl.

Xumusi: CTpOEHHUE aTOMOB M MOJICKYJ, KpPUCTAJUTMYEeCKas CTPYKTypa TBEPIBIX TeII,
MeXaHU3MbI 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: MarHUTHBIE TIONIOCA 3€MITH, 3aJIe)KU MAarHUTHBIX Py, (OTOCHEMKA 3eMHOMN
MOBEPXHOCTH, TIPECKA3aHNE 3eMJICTPSCECHUH.

Texnonoeus: TMHUM DIIEKTPOIIEpPEIay, TeHEpaTOp MEPEMEHHOIO TOKa, 3JICKTPOABUIATE b,
WHAYKIIMOHHAs TeYb, pajap, paauoNpUEMHHK, TEIeBH30p, aHTeHHa, Ttenedon, CBY-meus,
IPOCKIIMOHHBIN amnapat, BOJOKOHHAs ONTHKA, COJIHEYHAs OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «@du3uka» Ha ypOBHE CpPEIHEro oduiero o0pa3oBaHUs
(0a30BBIi  YpOBEHb) JOJDKHO  OOECHEUUTh  JIOCTIKEHHE  CICHYIOIIUX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPEAMCETHBIX O6pa3OBaTCJ'II)HI)IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yabTaThl OCBOCHMS yuyeOHOro mpeamera «Pusnkay JOJIKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTb OOYYalOLIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHEHTAllMi, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHMCKOrO  OOILEeCTBa,
paclIMpeHre >KM3HEHHOIO OIbITa M OIbITA JAEATEIbHOCTH B IPOLECCE PEaTU3allMi OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIIbHOM NEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MIMU  OOydarolerocs Kak aKTUBHOIO H
OTBETCTBEHHOTI'0 4JIeHa POCCUICKOTr0 OOIIECTBA;

NPUHATHE TPAJUIHMOHHBIX OOIEYETOBEYECKUX T'YMAHUCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEI;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX IPakJaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHUE B3aMMOJEHCTBOBATh C COLMAIBHBIMU HMHCTUTYTaMH B COOTBETCTBHUM C UX
(GYHKIUSAMHU 1 Ha3HAUEHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IaTPHMOTHYECKOT0 BOCUTAHMS:

c(OPMHPOBAHHOCTH POCCUNUCKOM Ipa)1aHCKOW UAEHTHYHOCTH, IATPUOTHU3MA,;

LIEHHOCTHOE OTHOLICHHE K TIOCYJapCTBEHHBIM CHMBOJIAM, AOCTHIKCHHMSM POCCHUMCKUX
yu€HBIX B 007aCTH (PU3UKU M TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OLICHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIIECHHS, OPUEHTUPYSIChH
Ha MOPAJIbHO-HPABCTBEHHBIEC HOPMBI U LICHHOCTH, B TOM YHCJIE B JEATEIBbHOCTH YYEHOTO;



OCO3HaHHWE JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3C¢TEeTHYECKOr0 BOCIIMTAHMS

ACTETHYECKOE OTHOIICHUE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOT'O TBOPYECTBA, PUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOro BOCIIMTAHUS:

WHTEpPEC K pa3uuHbiM cdepaM MpodecCHOHATBHON ACSITeNbHOCTH, B TOM YHUCIIEC
CBSI3aHHBIM C (DU3UKOM M TEXHUKOM, YMEHUE COBEPIIIAaTh 0CO3HAHHBIN BEIOOP OyayIeH mpodeccuu
U peajn30BbIBATh COOCTBEHHBIC KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHMIO U CaMOOOpa30BaHUIO B 001acTH (PU3UKHU Ha
MPOTSKEHUU BCEU KU3HU;

6) 3K0JIOrH4ecKOro BOCIIUTAHMS

c(OPMHUPOBAHHOCTh 3KOJOTUYECKOW KYIbTYPHl, OCO3HAHHE TJIOOATBLHOrO XapakTepa
9KOJIOTHYECKHX TPOOJIeM;

IJIJAHUPOBAHUE M OCYLIECTBICHUE JACUCTBUM B OKPYKAIOIIEW Cpelleé Ha OCHOBE 3HAHMSA
1eNiel YCTOHYMBOTO pa3BUTHS YEIIOBCUCCTBA,

pacIIpeHre OIbITa JACSITeILHOCTH SKOJOTUYECKOW HAMPaBICHHOCTH Ha OCHOBE
UMEIOIIUXCSl 3HAHUM 110 (PHU3HUKeE;

7) HEHHOCTH HAYYHOTO MO3HAHMS

C(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasButHs (pU3NIECKON HAYKH;

OCO3HAHHE [IEHHOCTH HAyYHOH JIeATEIbHOCTH, TOTOBHOCTh B IIpoIiecce U3ydeHus (pU3uKu
OCYIIECTBIISATh IPOSKTHYIO M HCCIICIOBATEIIBCKYIO JISATEIIPHOCTh MHINBUYaIbHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIBTATHI

IMo3naBaTebHBIE YHHBeEPCcAJbHbIE YUeOHbIE AelCTBUS

ba3oBble JJjornueckue geMcTBUs:

CaMOCTOATENbHO (OPMYIUPOBATh M aKTyaJIM3UPOBATH IMPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEACIISTh UENN JEATeIIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUHN UX TOCTHKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMATPUBAEMBIX (PU3NYECKUX SBICHHSIX;

pa3pabaThIBaTh TUIAH PEIICHUS TPOOIEMBI C YUETOM aHAIM3a UMEIOIIUXCS MaTePHATBHBIX
Y HEMaTEPHUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIESTEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YIHTATOB LIEIISM,
OLICHUBATh PUCKU MTOCIEACTBUM IEATEIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJHITH PabOTy B YCIOBHUSAX PEATHHOTO, BUPTYAJTbHOTO |
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBaTelbCKue AeiCTBHS.

BIIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU MOHATUSIMH U METOJAaMH (HU3UIECKOM
HayKU;

BJIQJIETh HAaBBIKAMHU Y4E€OHO-UCCIIEIOBATEILCKOW M TTPOSKTHOM NEATEILHOCTH B 00JacCTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJOB PEIICHHS 3a1a4
(GU3UYECKOTO CoNep KaHusl, TPUMEHEHHUIO PA3INYHBIX METO/I0B ITO3HAHHS;

BJIAJIETh BUJAMH JICATEJIBHOCTU IO MOJIYYEHHUIO HOBOT'O 3HAHHUS, €r0 MHTEPIIPETALINH,
npeoOpa30BaHMIO M MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYallUsIX, B TOM YHCJIE TIPU CO3/ITaHUN
y4eOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITh TTPUUYMHHO-CJICACTBEHHBIE CBSI3M W AKTyaJIM3UpOBaTh 3a7ady, BBIIBUTATH
TUIIOTE3Y €€ PELICHHUs], HAaXOIUTh APTYMEHTHI ISl I0KA3aTeIbCTBA CBOMX YTBEPKICHUM, 3a1aBATh
rapaMeTpbl U KPUTEPUU PEIICHUS,



aHAJM3UPOBATh IIOJIyYECHHBIE B XOJA€ pELICHHUA 3aJaud pe3yibTaThl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 331a4K B 00pa30BaTeIbHON JESTEIHOCTH, B TOM
quCIIe PU U3YUYEHUH (DUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLCHUBATh IPUOOPETEHHBIH OIBIT;

YMETh MIEPEHOCUTD 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEIHHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEAMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE UJIEU, IIPEyIaraTb OPUTHHAIbHbBIE IOJXO/bl U PELICHMUS;

CTaBUTb IPOOJIEMBI U 3a]auHl, JOIYCKAIOIIUE aJIbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ undopmanmeii:

BJIaJIeTh HAaBBIKAMU MOJIy4eHUs MHOpManuK (U3NYECKOTO COAEpKaHHs U3 UCTOUHUKOB
pPa3HbIX THIIOB, CAaMOCTOSATEIbHO OCYILECTBJISATh IOMCK, aHalIM3, CUCTEMATHU3alMI0 U
MHTEpIpeTalnrio HHPOPMALUU PAa3IMUHBIX BUJIOB U (OPM IpE/ICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOIMHA B
pelIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHM3alMOHHBIX 3a/ad C COOJIIOJICHUEM
TpeOOBaHUI IPrOHOMMKH, TEXHUKU 0€30M1aCHOCTH, TMTHEHBI, PECypcocOepekeH s, IPABOBBIX U
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOM 0€3011acHOCTH;

co3llaBaTb TEKCThl (PU3MUECKOro COJAEpKaHHs B Pa3IUYHBIX (opMmarax Cc Y4ETOM
Ha3HauYeHUS MTHPOPMALIUH U 1IeJIEBOW ayTMTOPHH, BEIOUPAst ONTUMAIBHYIO GOpPMY IIPEACTaBICHUS
U BU3yaJIHU3aluu.

KoMMmyHuKaTHBHBIC yHHBeEpcaabHbIe y4eOHbIC JeHCTBHUA:

OCYILIECTBIIATH OOIIEHNE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIILHOCTH;

pacro3HaBaTh MPEINOCHUTKNA KOH(DIUKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHHUS C HUCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI;

BbIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX AECUCTBUH € Y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEM Ka)KJIOTO 4ICHA KOJUIEKTHBA,

[IPUHUMATh LE€JIM COBMECTHOU JEATEIBHOCTH, OpPraHU30BbIBATH M KOOPAUHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3ybTaThl COBMECTHON PaOOTHI;

OLICHMBATh KaueCTBO CBOETO BKJIa/la U KaXKIOr0 Y4aCTHHKA KOMaH/Ibl B OO pe3ynbTart
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeAJIaraTb HOBBIE NPOEKTHI, OLICHUBATh MJEU C MO3ULMH HOBHU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYHIECTBJIATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEJCHUE B DPa3IUYHBbIX CUTYalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

PeryisiTuBHbIe YHHBepPCAJbHbIE yUeOHbIE JIeiicTBUS

Camoopranuszauus:

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIbHYIO JAEATEIbHOCTh B 00MacTH (U3UKH U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENTLHO COCTABJISITh IUIAH PEIICHHs] pacUYETHBIX M KAa4eCTBEHHBIX 3a/ay, IUIaH
BBIMIOJTHEHUSI TMpaKTUYecko paboThl € Y4ETOM HUMEIOUIMXCA PECYpCoOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHHUI;

JlaBaTh OLIEHKY HOBBIM CHUTYAIlHIM;

paciupsaTh paMKH y9e0HOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIenaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;



OLICHUBATH MTPUOOPETEHHBIN OIIBIT,

croco0cTBOBaTh (POPMHUPOBAHUIO W TPOSBICHHUIO OHPYAULIHUA B 001acTH (PU3UKH,
MIOCTOSTHHO IOBBINIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHATbHBII HHTEJJIEKT:

J1aBaTh OIICHKY HOBBIM CHTYallUsiIM, BHOCHUTbh KOPPEKTHBBI B JIESTEIBHOCTh, OLICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIAJICTh HABBIKAMH MMO3HABATEILHON PeICKCHN KaK OCO3HAHMS COBEPIIIAEMbIX ACHCTBUI
N MBICJIUTCIIBHBIX MTPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ;

HCII0JIb30BATh MPUEMBI peIICKCHH IS OLICHKH CUTYAIIUH, BEIOOpA BEPHOTO PEIICHHMS;

YMCTb OLICHUBATh PUCKU U CBOCBPECMCHHO NPUHUMATL PCUICHUS 110 UX CHUKCHUIO,

NPUHUMATh MOTUBBI M APT'YMEHTBI IPYTUX MPU aHAITU3E PE3y/IbTAaTOB JESITEIbHOCTH;

IIpUHHUMATh 06691, IIOHHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTUBBI M APT'YMEHTBI IPYTHUX NPU aHAIIU3E PE3y/IbTAaTOB JICSTEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mporiecce 10CTHKEHHSI IMIHOCTHBIX PE3YJIbTATOB OCBOCHHS MIPOTrPaMMBbI 110 (prU3HKe [ist
YPOBHS CpefHero o0iero o0pa3oBaHusl y O0YYAIONIMXCS COBEPIICHCTBYETCS 3MOLMOHAIBHBIN
UHTEJIEKT, MPEIIoIaralonmii chopMHUpOBaHHOCTb:

CaMOCO3HaHUSI, BKITFOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AIMOIIMOHATIBHOE COCTOSTHHE,
BUJICTh HATPABIICHHS Pa3BUTHsI COOCTBEHHOM IMOIIMOHATIBHOW Cepbl, ObITh YBEPCHHBIM B ceOe;

CaMOperyJIMpPOBaHHUS, BKJTFOUAFOIIIETO CaMOKOHTPOJIb, yMEHHE MIPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHUE, CIOCOOHOCTh aJaNTHPOBAThCA K IMOIMOHAILHBIM
HN3MCHCHUAM U IPOABJIATH FI/I6KOCTI), 6I)ITI) OTKPLITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMHW, BKIIOYAIOIIEH CTpPEMJICHHE K JIOCTH)KCHHUIO IIEIH U YCIIEXY,
ONTUMU3M, NHUIITUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB HNCXO0OdA U3 CBOUX BO3M0)KHOCT€I>1;

AMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHHE JPYTHX,
YUYUTBIBATH €TI0 P OCYHICCTBJICHUN O6HICHI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKUBAHUIO,

COITMAJILHBIX HABBIKOB, BKITFOUAIOIIMX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C APYTUMH
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiiaTh KOHQIUKTHI.

IMPEAMETHBIE PE3YJIBTATHBI

K koniy o0yudenus B 10 kiacce nmpenMeTHble pe3ybTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPHUPOBATh Ha NMPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUM COBPEMEHHOMN
HAayYyHOW KapTUHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHH, B IPAKTHUECKOMN
JIeSITEILHOCTH JIIOACH;

YYUTHIBAaTh TPAHMIIBI NPUMEHEHUS M3YYEHHBIX (U3NYECKUX MOJIeNel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHUCTeMa OTCuéTa, aOCOJIOTHO TBEPAOE TeNo, HAealbHBIA ra3, MOAEIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUHBIH DJIEKTPUUECKHUM 3aps] NpPU PELIECHUU
buznyeckux 3aaay;

pacrio3HaBaTh (U3MUECKUE SIBICHUS (MPOLIECCH) M OOBIACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOEHHUs BeUlecTBa M 3JIEKTPOJUHAMUKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JBYDKEHUE 110 OKPYKHOCTH, HHEPLUS, B3aUMOAEHCTBHE Tell, Tu(dy3usi, OpOyHOBCKOE ABHIKEHHE,
CTPOCHHUE XUAKOCTEH U TBEPABIX Tell, MI3MEHEHUE 00BbEMaA Tell IpU HarpeBaHUU (OXJIAXKACHUH),
TEIUIOBOE PAaBHOBECHE, MCIAPEHUE, KOHJICHCAIMs, IUIaBJICHHE, KPHCTAIM3alMs, KUIICHHE,
BJIQ)KHOCTb BO3/1yXa, OBBILIEHHE JaBJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBS3b
MEXIy MapaMeTpaMy COCTOSHHUS ra3a B HM30Ipolieccax, IEKTpHU3alus Tej, B3auMoJeicTBUe
3aps/0B;

OIMCBIBATh MEXAaHUYECKOE JBHKEHME, UCTONb3Yys (pU3MUecKue BEIMYMHBL: KOOpAUHATA,
IyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJla, UMIIYJIbC Tella, KHHETUYecKas



SHEprus, MOTEHIHAJIbHAas DSHEPrus, MexXaHudyeckas paboTa, MeXaHW4ecKas MOIIHOCThb; IpHU
OTKCAaHHUH MPABMIIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIONIB3yEMBIX BEJTMUUH, UX 0003HAYCHUS
U €IUHMIIBI, HAXOAUTh (POPMYJIbl, CBSI3bIBAIOLIUE JAHHYIO (PU3MUECKYIO BEIMUYUHY C JPYTUMHU
BEJIMYHMHAMU;

OIMCHIBATh H3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBJICHMS, HCIOJb3Ys
¢u3nueckue BENWYHMHBL: JABJICHUWE Tasza, TeMIleparypa, CpenHss KUHETHYECKas DSHEprus
XaOTUYECKOIO0 JIBWJKEHUS MOJIEKYJ, CPEIHEKBAaJpaTH4YHAs CKOPOCTb MOJIEKYJ, KOJIHUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, padora rasza, KOd(pQUIMEHT MOJE3HOrO NEHCTBUS TEILIOBOTO
JIBUTATEIIsA; IPU ONUCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUYECKHM CMBICI UCIIOJIb3YEMbIX BEIUYHH,
uxX OOO3HAYCHHMS M EIMHHUIBI, HAXOJUTHb (HOPMYIBI, CBSA3BIBAIOUIME JAHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTHUMH BEIUYHHAM;

OIMCHIBAaTh U3YyYEHHBIE AJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M JJIEKTPUUYECKHUE SBJICHUS
(mporecchl), UCTONIb3ys (PU3NYECKUE BEITMUMHBL 3JIEKTPUUYECKHM 3apsijl, 3JIEKTpUUYECKOe IOJIe,
HAnpsDKEHHOCTh  TIOJIS,, IOTEHLMAJ, PAa3sHOCTh IMOTEHUMANOB; IPU OINUCAHUU IPaBUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYHHY C APYTUMH BEJTHUYNHAMU;

aHAJM3UPOBaTh (PU3UUECKUE NPOLIECCHl U SABJICHMS, UCHOJIb3Yd (PU3MUECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HbroTOHa, 3aK0H coxpaHeHUs
MEXAHUYECKOM dHEPIuM, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHIUI CYIIEPIIO3ULIUN CHUJI, IIPUHLUIT
paBHONpPAaBUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOCHMUSI
BELIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPEIHEH KUHETUYECKOW JHEPIHMU TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MEepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsa, 3aKoH KysoHa, Ipu 3TOM pa3nuyarh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYEeCKOE BhIpaK€HUE U YCIOBUS (TpaHUIlbl, 0071acTH) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHILIUIIBI IEHCTBHSI MAILLIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3nuyaTh yCIOBUS UX O€30MaCHOTO MCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

BBINOJIHATh AKCIEPUMEHTHI 0 MCCIEJOBAHUIO (UM3NYECKUX SBIECHUI M TPOLECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpEHUM, TMpu 3TOM  (POpPMYIHpPOBATh
npobaeMy/3agady ¥ rMIoTe3y yueOHOro SKCIepuMeHTa, coOupaTh yCTaHOBKY M3 IPEASI0KEHHOTO
000py10BaHus, IPOBOAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYILLIECTBIATh MNpsIMbIE M KOCBEHHBbIE HM3MEpPEHMs (DU3NYECKHX BEJIWYMH, TPU 3TOM
BbIOMpaTh ONTUMANbHBI CHOCO0 HM3MEpPEHUS M MCIOJb30BaThb W3BECTHBIE METOIbl OLIEHKU
MOTPELTHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBHUCUMOCTH MeXAy (U3UUECKUMH BEIWYMHAMH C HCIOJIb30BAHHEM
OpSAMBIX HW3MEPEHUH, MpH OSTOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yJIbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3NYECKUX BETMYMH B BUJE TaOJIUI U TPapUKOB, 1€1aTh BHIBOJIbI 10
pe3yJpTaTaM MCCIIEI0BaHNus;

co0mofaTh mpaBuia OE30MAaCHOTO TpyAa NpU TMPOBENECHUU HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BATENbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIBHBIX YCTPONCTB U JaOOpaTOPHOro 000pyA0BaHNUS;

pemiaTh pacy€THbIE 3aJaud C SBHO 33JaHHOM (PU3MYECKOM MOMAEbIO, HCIONb3YS
duznyeckue 3aKOHbl M MPUHIIUIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BbIOUpATh (PU3UUECKYIO
MO/JIeNIb, BBIACNATh (PU3NYECKHE BEIUYMHBI M (POPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHHUs,
IPOBOJUTH PACUETHI U OLIEHUBATh PEATIbHOCTH MOJyYEHHOTO 3HaUCHHsI (PU3MUECKON BEIINUHHBI,

pelarh KauyeCTBEHHBIE 3aJlauM: BBICTpAMBaTh JIOTUYECKH HENPOTHUBOPEUYMBYIO LIEMIOYKY
paccyKIEeHUI C ONIOPOM Ha N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU M (PU3HUYECKHE SBIICHMUS;

UCTOJb30BaTh TPU pEIIeHHH Y4YeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAlMM U IPEICTaBICHUs y4yeOHOH u
HAYYHO-TIOMYJIIPHOH HMH(OpMAIUM, MOJYYEHHOM W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh M10JIy4aeMyI0 HHPOPMALUIO;



MPUBOJIUTH MPUMEPHI BKJIa/la POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKHEe 3HaHUs MO (U3MKE B TOBCEJHEBHOW JKHU3HHM IS
oOecrieyeHus 6€30MAaCHOCTH MPH 0OpAIEHUH C TPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXPaHEHHUS 310POBbS U COOIIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoLIei cpee;

paboTath B TpyIIE C BHIIOJIHEHUEM PA3JIMYHBIX COIIMATIBHBIX POJICH, TNIAHUPOBATH paboTy
TpyNNbl, palMoOHaIbHO pacHpenessiTh OOS3aHHOCTH W IUIAHUPOBATh JESATEIBHOCTH B
HECTAH/IAPTHBIX CUTYAIUsIX, aJICKBATHO OIICHWBATh BKJIAJ KAXKJIOTO M3 yYYACTHUKOB TPYIIIHI B
peleHre paccMaTpuBaeMol IPOOIEMBI.

K xonmy oOyuenus B 11 kiacce npeaMeTHbIe pe3y/bTaThl HA 6a30BOM YPOBHE JOJDKHBI
oTpaxatb cHOPMHUPOBAHHOCTh y O0YUAIOIIUXCS YMEHUI:

JEMOHCTPHPOBATh Ha MPUMEpax posib U MecTO (PU3MKH B (POPMUPOBAHUH COBPEMEHHOMN
HAyYHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHIl, B MPAKTHUECKOI
JEeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UUECKON KAPTHHBI MUPA;

YUUTBHIBATh TPAHUIBI TPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJETeH: TOUYeUHBIN
AIIEKTPUUYECKUI 3apsI, JIyd CBETa, TOUCYHBIH HCTOUHUK CBETA, SJIEpPHAst MOJICNIb ATOMa, HyKJIOHHAS
MoO/JIeJIb ATOMHOTO sJIpa MPH pelieHn: (PU3nuecKux 3aaay;

pacrio3HaBaTh (U3MUECKUE SBICHUS (TPOLIECCH) M OOBSACHATH MX HA OCHOBE 3aKOHOB
ANEKTPOANHAMUKHN U KBAaHTOBOHN (DU3HKU: SJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JCWCTBUS TOKa, B3aMMOACWCTBHE MAarHUTOB, JIIEKTPOMArHUTHAS
WHAYKIHS, JCWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM U JIBIKYIIUHCSA 3aps,
AIIEKTPOMArHUTHBIE KOJICOAHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pPacCIpOCTPAaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMONSIpU3ALUS CBETa, JTUCIEPCUsi CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaIMOAKTUBHOCTD;

OIMCHIBATh M3YYEHHBIC CBOWCTBA BEIIECTBA (DIIEKTPHUYECKUE, MATHUTHBIE, ONITHYECKHUE,
AIIEKTPUYECKYIO MPOBOAMMOCTh PA3NUYHBIX CPEN) U DJIEKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: JJIEKTPUUECKUM 3apsia, CHia TOKa, JIIEKTPHUYECKOE
HaNpPsDKEHUE, JIEKTPHUYECKOE COMTPOTUBICHHIE, PA3HOCTh MOTEHIIHANIOB, SJIEKTPOABMKYIIIAsl CHUIA,
paboTa TOKa, MHIYKIHMS MarHUTHOTO TOJs, cuia Amrepa, cwia JlopeHna, WHIYKTHBHOCTD
KaTYIIKH, SHEPTUsl DJIEKTPUYECKOT0 M MArHUTHOTO TMOJeH, MepuoJ M YacToTa KojebaHui B
KOJIeOATETFHOM KOHTYpE, 3apsi/l U CHJIa TOKa B TPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE WM ONTHUYECKas Cuila JIMH3bI, MPU OMUCAHUHM MPABUILHO
TPAKTOBAaTh (PU3WYCCKUH CMBICT HCIIOB3YEMbIX BEIIMYMH, WX OOO3HAYCHWS W CIWHHIIGI,
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C IPYTUMH BETUYHHAMU;

OINMCHIBATh W3YYCHHBIC KBAHTOBBIC SIBIICHHWS W TIPOIIECCHI, HCIONB3YS (H3HUECKUe
BEJIMYMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJH, JIIMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
UMITYJbC (OTOHA, TEPHOJ IOJTypaclaja, JHEPTHs CBSI3W AaTOMHBIX siep, TpPU OMUCAHUHU
MPAaBUIBHO TPAKTOBAaTh (U3MUYECKUN CMBICI WCIOIB3YEMbIX BEIHYWH, UX OOO3HAYCHHS U
eJIMHHMIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINC JTAaHHYIO (DU3MYCCKYIO BEIIHMUUHY C JIPYTHMH
BEJIMUYMHAMU, BRIYUCIATH 3HAUCHUE (PUINYECKON BETUIHUHEI;

aHATM3UPOBATh (PH3MUECKUE TPOLECCHl W SIBICHHS, WUCTOJIB3ysd (PU3MUECKUE 3aKOHBI H
OpUHIMIBL: 3akoH OMa, 3aKOHBI TIOCTEAOBATENBHOTO U MAPAIEIBHOTO COCIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHUEe DiHIITeHA 11 hoTod(DdeKTa, 3aK0H COXpaHESHUS SIHEPTHH, 3aKOH COXPaHEHUS
UMITyJbCA, 3aKOH COXPAHEHUsS AJIEKTPUUYECKOTO 3apsaa, 3aKOH COXPaHEHHUS MAacCOBOTO YHCIIA,
noctynatel bopa, 3akoH paguOaKTHUBHOIO pacmajaa, OpU STOM pa3IHvaTh CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAKEHUE W YCIIOBUS (TpaHHIIBI, OO0JIACTH)
MPUMEHUMOCTH;



OTIPENIeNIATh HAIIPABICHHE BEKTOPAa MHIYKIIMA MAarHUTHOTO TIOJSI TIPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuibl Jlopenna;

CTPOHUTH M OTMHMCHIBATh N300paKEHHE, CO3IaBAEMOE INIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBITIOJIHSTh IKCIIEPUMEHTBHI 1O WCCICIOBAaHHI0 (DU3UYECKUX SIBICHHHA W IPOIECCOB C
UCTIOJIb30BAHUEM  TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: TpH 3TOM  (OPMYIHPOBATH
npo0iieMy/3a1aqy U THIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEUIOKCHHOTO
000pyI0BaHUsl, MPOBOUTH OIBIT U POPMYIUPOBATH BHIBOJIBL;

OCYIICCTBIISITH MpPSIMbIE M KOCBEHHBIE M3MEpeHHS (U3UUSCKHX BEIMYHH, NPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUsT M HWCIOJIb30BAaTh HM3BECTHBIC METOIBI OIEHKH
MIOTPELIHOCTEN U3MEPEHUN;

MCCIIEIOBATh 3aBUCIMOCTH (PU3UYECKUX BEJIMYHH C UCIIOJIB30BAHUEM MIPSIMBIX H3MEPCHUI:
IpU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATh PE3yJbTaThl MOJIYYCHHON 3aBUCHMOCTH
(Gu3MYecKux BEIMYMH B BHJC TaOMUIl W TpaduKOB, JenaTh BBIBOABI IO pe3yabTaTam
UCCJICIOBAHHS;

coONroaTh MpaBWiia OE30MACHOrO Tpyla MpPHU IMPOBEJACHUU HCCICAOBAHHA B paMKax
y4eOHOrO IKCHEPUMEHTa, Y4eOHO-MCCIEOBATEIbCKON W MPOCKTHOW JIESATEIBHOCTH  C
UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOMCTB U JIAOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacy€THBIC 3aJauyd C SIBHO 33JaHHON (PU3MYCCKOM MOJENBIO, HCIOJIb3Ys
(u3uveckue 3aKOHbI ¥ IPUHIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 33a4 BHIOUPATh (PU3HUECKYIO
MOJICJIb, BBIICHATh (DU3UYECKUE BEIMYMHBI U (QOPMYJbI, HEOOXOIUMBIC Uil € pelIeHus,
MIPOBOJIUTH PACUYEThI U OLICHUBATh PEAIbHOCTH MMOJIyYCHHOTO 3HAUCHUS] (PU3UUCCKOM BEITMYUHBI;

peliaTh KaueCTBEHHbBIC 3aJ[a4yi: BBICTPAUBATh JIOTMYECKH HEINPOTUBOPCUYHMBYIO LIETIOUKY
pacCyXJIeHHH C OTOPO Ha M3y4YEeHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PM3MUECKHE SIBICHHUS;

UCIIOJIb30BAaTh MPH PpEIICHHH YYeOHBIX 3aJad COBpPEMEHHbICe HH(OpMAIMOHHBIC
TEXHOJOTUU JUISl TOHMCKA, CTPYKTYPHPOBAHHS, MHTEPIPETALNH M MPEACTABICHUS Y4EOHOW H
HAYYHO-TIONYJIAPHOW WH(OpMAIMK, TOJIYYCHHOH W3 pa3IMYHBIX HCTOYHHKOB, KPHTHYCCKH
aHAJIM3MPOBATh MOJTYYaEMYIO HH(POPMAIIHIO;

OOBSCHSTH IPUHIIMITBI ISHCTBHSI MAIIIMH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3indyaTh
YCJIOBUS UX 0€30IaCHOTO MCIOIb30BAaHHS B TIOBCEJHEBHON JKU3HH;

NPUBOIUTH PUMEPHI BKJIAJa POCCUHCKUX U 3apyOCIKHBIX yYEHBIX-(H3UKOB B PAa3BUTHE
HayKH, B 00BSICHEHHUE MIPOIIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS 10 (HU3MKE B MOBCEJAHEBHON JKU3HH IS
obecrieueHns 6€30MaCHOCTH NPU 0OpaIeHnH ¢ TPHOOpaMU M TEXHHYECKHMH YCTPOHCTBAMH, JIJISI
COXpaHEHUsI 3I0POBbS U COOJTFOICHHS HOPM SKOJIOTHYECKOTO TMOBEICHUS B OKPYKAIOIIEH cpeie;

paboTaTh B TpyIIE C BHIIOJIHEHHEM Pa3IUUHBIX COIIHATBHBIX POJICH, ITIAHUPOBATH PAdOTY
IPYIIbI, PAIMOHAIBHO PACHPENCIATh OOSM3aHHOCTH W  IUIAHUPOBaTh  JICSTEIBHOCTh B
HECTaHJAPTHBIX CHUTYAIlMsX, aJICKBATHO OICHMBATh BKJIAJ KaXKJIOTO W3 YYaCTHHUKOB TPYIIIBI B
pelIeHUe paccMaTpUBAEMOil POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
¢ HaumeHoBaHUe pa3e/ioB U TeM KoanyecrBo yacos JieKTpoHHbIe (HU(PPOBbIE) 00pa3oBaTeJbHbIC
/I MpOrpamMmsl Bcero K.P. ILP. pecypcsl
1. ®usnka v MeToJbl HAYYHOTO MO3HAHUA 1 - - bubaunoreka 1IOK https://m.edsoo.ru/7f41c97c
2. Kunemarunka 6 1 1 bu6moreka L{OK https://m.edsoo.ru/7f41c97c
3.  Jlunammka 9 - 3 bubanorexa LIOK https://m.edsoo.ru/7f41c97c
4.  3aKkoHBI COXpAaHCHHS B MEXaHUKE 7 1 1 bu6mmoreka [{OK https://m.edsoo.ru/7f41c97c
5. Craruka 3 - 1 bu6moreka L{OK https://m.edsoo.ru/7f41c97¢c
6. | OCHOBBI THIPOMEXAHUKH 2 - - bubmuorexa IIOK https://m.edsoo.ru/7f41c97c
7.  MonexkynsipHO-KHHETUIECKasi TEOPHs 10 - 1 bu6mmoreka [{OK https://m.edsoo.ru/7f41c97c
8.  OCHOBBI TEPMOAMHAMUKH 7 1 - bubmuorexa I{OK https://m.edsoo.ru/7f41c97c
9.  DrekTpocraTtuka 6 - - bu6mmoreka [{OK https://m.edsoo.ru/7f41c97c
10. 3akOHBI IOCTOSHHOTO JIEKTPHUUECKOTO 6 - 2 bubmmoteka L{TOK https://m.edsoo.ru/7f41c97c
TOKa
11. DNeKTpUYEeCKHi TOK B Pa3IMYHBIX cpelax 5 - bubmmoteka L{TOK https://m.edsoo.ru/7f41c97c
12. TloBropenue 2 - bu6mmoreka [{OK https://m.edsoo.ru/7f41c97c
13. Peseps 4 - - bu6mmoteka L{TOK https://m.edsoo.ru/7f41c97c
OBIIEE KOJIMYECTBO YACOB I1O 68 5 9
I[TPOT'PAMME
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11 KIIACC

KoaunuecTBO 4acoB
Bcero ‘K.P. ‘H.P. pecypcbl

Ne

i HaumeHoBaHue pa3/iesioB M TeM IPOrpaMMBbl

duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTeIbHbIE

Paznean 1. JIEKTPOJANHAMUKA

11 ‘ MaruuTtHoe nose. IeKTpOMarHuTHas HHAYKIHS 11

1

3 \ bubmmoreka LIOK https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 11

Paznea 2. KOJIEBAHUSA 1 BOJIHbBI

2.1 MexaHUYECKHUE U 3JICKTPOMArHUTHBIE KOJICOaHUS 9 1  bubamnoreka LIOK https://m.edsoo.ru/7f41c97c
2.2 | MexaHUYECKHE U 3JICKTPOMArHUTHBIC BOJHBI 5 1 bubaunoreka [IOK https://m.edsoo.ru/7f41c97c
2.3 | OnTuka 10 3 | bubmunoreka ITOK https://m.edsoo.ru/7f41c97c

Hroro mo pazueny 24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUHU OTHOCHUTEJIBHOCTH

3.1 | OcHOBBI CHEIHMAIBHON TEOPUH OTHOCUTEIIBHOCTH 4 1 ‘ bubanoreka IIOK https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4

Pa3znea 4. KBAHTOBAS ®PU3UKA
4.1 | DieMeHTHI KBAHTOBOM OITHKH 6 bubamnoreka ITOK https://m.edsoo.ru/7f41c97c
4.2  Crpoenue atroma 4 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
4.3 | ATOMHOE SIpO 5 bubnmoreka LIOK https://m.edsoo.ru/7f41c97c

Hroro no pazueny 15

Pazgea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

5.1 ‘ DJeMEHTBI aCTPOHOMHU M aCTPOPUIUKH 7 1 ‘ bubnuoreka LIOK https://m.edsoo.ru/7f41c97c
Wroro no pazueny 7

Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 ‘ Oo6o0m1aromiee MOBTOPEHUE 4 ‘ ‘ bubnmoreka LIOK https://m.edsoo.ru/7f41c97c
Wroro no pazaeny 4

PesepBHOE Bpemst 3 ‘ ‘

OBLIEE KOJIMYECTBO YACOB I10 ITIPOT'PAMME 68 4 7 ‘
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O MIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA

®dusuka, 10 knacc/ Maxumes I'.5., Byxosue b.b., Corckuit H.H. oz
penaknueii [TapdenteeBoit H.A., AknronepHoe o6mecTBo «/3marenscTBo
«IIpocBenienue»

®dwusnka, 11 kmace/ Msixkumes I'.J1., Byxosues b.b., Yapyrua B.M. nion
penakmueit [lapdpentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeancTBO
«IIpocBenienue»

®dusuka, 11 knacc/ Maxumes I'.4., [TetpoBa M. A., YronsaukoB O.C. u
npyrue, OOIIeCTBO ¢ OrPaHUYCHHON OTBETCTBEHHOCTHIO «[IPODAY;
Ax1monepHoe o6miectBo «M3marenbctBo «lIpocBemienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

®dusmka, 10 knacc/ Makumes I'.51., byxosue b.b., Corckuit H.H. oz
penakuueii [TapdentreBoid H.A., AkunonepHoe o61ecTBo «31arenscTBoO
«IIpocsemenue»

®dusmka, 11 knacc/ Makumes I'.51., [TerpoBa M.A., YronsaukoB O.C. u
npyrue, OOIIEeCTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY;
AximonepHoe o6miectBo «M3marensctBo «lIpocBemnienue»

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPChI
CETU UHTEPHET

bubmoreka IIOK
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