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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o (husrke 0a30BOro ypoBHS Ha YPOBHE CPEIHEr0 00Iero oopa3oBaHMs pa3paboTaHa HAa OCHOBE
MOJIOKEHUH U TpeOOBaHMH K pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOW MPOTPAMMBI, MPEACTABICHHBIX
B ®I'OC COO, a takxe ¢ yuéroMm QeaepanbHoii paboyeil mporpaMMbl BOCIIUTAHUS U KOHILECIIHH MIPETIOIaBaHHs
yaeOHOoro mpenMera «Pu3mKa» B 00pazoBaTeNbHBIX OpraHm3anusx Poccuiickoir Penepanuu, peasn3yroONInx
OCHOBHBIE 00pa30BaTENbHbIE IPOTPAMMBI.

Conepxanue mporpammbl 10 (U3MKe HANpaBieHO Ha (GOPMHUPOBAHHE €CTECTBEHHO-HAYYHOH KapTHUHBI MHpa
oOyuarormuxcss 10-11 xmaccoB mpu oOydeHnun ux (u3mke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
nesitensHOCTHOTO TIoxoza. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanmsM PI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TPEIMETHBIM M METanpeAMETHBIM pe3ysibTaraM oOyueHHs, a TaKKe YYUTHIBACT HEOOXOAUMOCTb
peanuzanuyd MEKIPEAMETHBIX CBs3eH (M3MKU C €CTEeCTBEHHO-HAyYHBIMH YYE€OHBIMH IpeaMmeramMu. B Hell
OIIPEIEIISIOTCSI OCHOBHBIE LieJIM M3Y4YEeHUS (PM3MKH HA YPOBHE CpeOHEro oOIiero o0pa3oBaHus, IUIAHUPYEMBIE
pe3yabTaThl OCBOCHUS Kypca (GU3UKH: TMYHOCTHBIC, METalpeIMETHbIC, IPeIMETHbIC (Ha 6a30BOM yPOBHE).

[Iporpamma 1o pu3KKe BKIIOYACT:

e  [UIAaHMPYEMbIC PE3yJIbTaThl OCBOCHHUS Kypca (U3MKM Ha 0a30BOM YpPOBHE, B TOM YHCJE INPEIMETHBIC
pe3yabTaThl 0 rojaM 00yUCHHUS;

e  cozaepikaHue yueOHoOro npeamera «Pu3uka» mo rogam o0yueHHs.

@du3nkKa Kak Hayka 0 HanOosee 00X 3aKOHAX MPUPOABI, BBICTYIIAs B KAUECTBE YIEOHOTO peIMeTa B ILIKOJIE,
BHOCUT CYIICCTBEHHBIH BKJIaJ B CHCTeMYy 3HaHMH 00 oOkpyxkaromeMm wmwupe. LkonbHbId Kypc ¢Gu3ukm —
CHCTEMOOOPA3YIOIIU ISl €CTECTBEHHO-HAYYHBIX yUCOHBIX MPEIMETOB, IOCKOIbKY (PU3MUECKUE 3aKOHBI JIeXKAaT B
OCHOBE TIPOIIECCOB W SIBJICHWM, W3y4aeMbIX XWUMHUEH, OMojorue, ¢uzndeckor reorpadueil U acTpPOHOMHEH.
Hcnonb3oBanne W aKTUBHOE TMPHMEHEHHE (HU3MYECKMX 3HAHUH ONpeneNseT XapakTep H  Pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJNIOTHH B cdepe HSHEPreTHKH, TPaHCIOpTa, OCBOSHHS KOCMOCA, MOJYYCHHUS HOBBIX
MaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Ipyrux. Mzyuenue (pu3nKy BHOCUT OCHOBHOM BKJIaA B (hOPMHpPOBaHHUE
€CTECTBCHHO-HAYYHOW KapTHHBI MHUpa O0ydYaromuxcs, B (OpMHUpOBaHWE YMEHUH TPUMEHSTh HAyYHBIH METOJ
MO3HAHUS MIPH BHITTOJTHEHUH HMHU YUYEOHBIX HCCIICJOBAHHIA.

B ocHoBY Kypca GU3MKH ISl YPOBHSI CpeJHEro ooOuiero oOpa3oBaHUsl MMOJIOKEH Psil UAEH, KOTOPbIE MOXKHO
paccMaTpuBaTh KaK NPUHIUIIBI €T0 TOCTPOCHUSI.

Hoea yenocmnocmu. B COOTBETCTBHM C HEM Kypc SBISETCS JIOTUYECKH 3aBEPUIEHHBIM, OH COIEPKHUT
MaTepHall U3 BceX paszenoB (PM3MKH, BKIIIOYAET KaK BOIPOCHI KIIACCHYECKOM, TaK U COBPEMEHHOH (DH3HKH.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ Hel Mmarepuan Kypca (pu3nkd oObeAMHEH BOKPYT (U3MUECKUX
Teopuil. BenmymuMm B Kypce sBisieTcst (OpPMHpPOBaHHE MPEACTABICHUH O CTPYKTYpPHBIX YPOBHSIX MaTepuw,
BEIIECTBE U TOJIE.

Hoes eymanumapuszayuu. EE peanuszauus OpeanosiaraéT HCIOJIb30BaHUE TI'yMaHHTApHOIO MOTEHLIHANIA
¢u3nuecKkoil HayKd, OCMBICJICHME CBSI3M pa3BUTHA (U3MKK C pa3BUTHEM OOLIECTBAa, a TakXkKe C
MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMU M 9KOJIOTHUECKIUMHU TIPOOJIEMaMH.

Hoess npuxnaonoii manpasnennocmu. Kypc GU3MKM TpeanojaraeT 3HAKOMCTBO C IIUPOKHM KPYyrom
TEXHUYECKUX U TEXHOJIOTHUECKUX NMPUIIOKEHNH U3YUEHHBIX TEOPUH U 3aKOHOB.

Hoea osronocuzayuu peamusyercsd TIOCPEICTBOM BBEJCHHS DJIEMEHTOB COJEp)KaHMs, MOCBSIIEHHBIX
9KOJIOTHUECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPbIC CBSI3aHBI C PAa3BUTHEM TEXHHKH M TEXHOJOTHH, a TaKkKe
o0CykJIeHHs TPo0JIeM palMOHAIBLHOTO MIPUPOAONOIB30BAHHS U SKOJIOTHIECKON 0€30IIacHOCTH.

CrepKHEBBIMHU dIIEMEHTAMH Kypca (PU3UKH Ha YPOBHE CPEAHEro 00IIEero 00pa3oBaHusl SIBISIOTCS (H3HMYECKHE
teopun  (popmmpoBaHHWE TpEACTABIECHHWA O CTPYKType TOCTPOCHHS (U3MYECKOM  TEOpUH, POIH
(yHIaMEHTaIbHBIX 3aKOHOB M MPHHLUIIOB B COBPEMEHHBIX IMPEACTABICHUSX O TMPHUPOJE, TIpaHMLAX
MIPUMEHUMOCTH TEOPHUH, 1JIsl ONMCAHMS €CTECTBEHHO-HAYYHBIX SIBICHUN U IIPOIIECCOB).

CucTeMHO-1eATeIbHOCTHBIN TIOJX0A B Kypce (M3UKM PEaTM3yeTcs MPEXAE BCEro 3a CUET OpraHu3alun
9KCIEPUMEHTAIILHON JIesITeNbHOCTH o0y4datomuxcs. [ 6a3o0Boro ypoBHsl Kypca (PU3MKH — 3TO MCIIOJIb30BAHUE
cucTeMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB M Ja00paTOpHBIX padoT, KOTOPBIE B MPOrpamMMe IO
(m3nKe 00bETUHEHBI B OOIIMI CHUCOK YYEHMUYECKHX MPAKTUYECKHX padoT. BrieneHue B yKa3aHHOM TepedHe
n1ab0paToOpHBIX PaboT, MPOBOJUMBIX JUISI KOHTPOIISl U OIIEHKH, OCYIIECTBISIETCSl y9aCTHUKaMU 00pa30BaTeIbHOTO
mporecca UCXo/s U3 OCOOCHHOCTEH IIIAaHUPOBAHMS M OCHaIleHHs kaOunera ¢pusuku. [lpu sTom obecrieunBaeTcs
OBIIaJIeHNE OOyYaroIUMHKCS YMEHHUSIMH MPOBOJUTH KOCBCHHBIE W3MEPEHHMs, HCCICOBAHUS 3aBHCHMOCTEH
(U3NYECKUX BEJIIMYMH M IOCTAHOBKY OIBITOB IO ITPOBEPKE MPETI0KESHHBIX THITOTE3.

Bonbioe BHUMaHWE yAEIAETCS PELICHUIO PAcUETHBIX M KAaueCTBEHHBIX 3amad. [Ipw sToM i pacdETHBIX
3aa4 TPUOPHUTETOM SBISIOTCS 3aaydl C SIBHO 33JaHHOH (PU3MYECKOH MOJENbI0, TO3BOJISIOMINE MPUMEHSTH
N3y4YCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOTO pasliesia Kypca, TaKk M HMHTErpUpysl 3HAHMs U3 pa3HbIX
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pas3zenoB. s KauecTBEHHBIX 3a/1a4 IPUOPHUTETOM SIBJISIFOTCS 3a/laHHUs Ha OOBSCHEHUE MPOTEKaHUs (PU3NIECKUX
SBJICHUH W TIPOIIECCOB B OKPY)KAIOIIEH >KM3HH, TpeOyrompe BbIOOpa (U3MYECKOW MOIENTH A CHTYyalluu
MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO x MaTepHalbHO-TEXHHYECKOMY OO0ECIeUeHHI0 Y4eOHOTo
mporiecca 0a30BbIM ypoBeHb Kypca (M3WKH HAa ypOBHE CpPEAHEr0 OOIero oOpa3oBaHUS IOJDKEH M3ydaThCs B
YCIOBHUSIX TIIPEAMETHOro KaOWMHeTa (GU3MKM WIM B YCIOBHSIX HMHTETPHPOBAHHOTO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJA. B kaOuHetre (PU3MKHU JODKHO OBITh HEOOXOJAMMOE JIabopaTOpHOE 000pYI0BaHUE
JUISL BBITIOJTHEHUS YKA3aHHBIX B IIPOTpaMMe 10 (PU3UKE YUCHHIECKUX MPAKTUIECKUX paboT U AEMOHCTPAIIHOHHOE
o0opymoBaHme.

HemoncTpanonHoe  o0opydoBaHue (GOpPMHPYETCS B COOTBETCTBHH C HPUHIMIIOM MHHUMAaIbHON
JOCTaTOYHOCTH M OOECIeYMBaeT IOCTAaHOBKY IIEPEUMCICHHBIX B NporpaMme Mo (HU3UKE KIIOYECBBIX
JTEMOHCTPALMH JUIA HMCCIIETOBAHUS M3Y4aeMbIX SBICHHH M TPOIECCOB, SMIMPUYECKUX U (PyHIaMEHTaIBHBIX
3aKOHOB, MX TEXHUYECKUX TPUMCHEHHI.

JlaboparopHoe 00OpYyAOBaHHE Ul YUEHHUECKHX MPAKTHUECKUX padoT (opMUpyeTcsl B BUAE TEMaTHYECKUX
KOMIUIEKTOB M oOecrieumBaeTcs B pacyére OJHOTO KOMIUIEKTa Ha JABYX oOydarommxcs. Temarnueckne
KOMIUTEKTBI J1a00paTOpPHOTO 0O0OpYNOBAaHHS JOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIB30BAaHHU
AHAJIOTOBBIX M HU(POBBIX MPHUOOPOB, a TaKKE KOMIBIOTEPHBIX HM3MEPUTEIBHBIX CHUCTEM B BHJC LUPPOBBIX
J1aboparopui.

OCHOBHBIMHY LIEJISIMH U3Y4eHUS (PU3UKH B 00IIeM 00pa30BaHHUHU SBIISIOTCS:

e  (dopMHpOBaHHE MHTEpECa U CTPEMJICHHS OO0YYarOIIMXCsl K HAYYHOMY M3YUYCHHUIO TIPUPOJIBI, PA3BUTHE HX
HUHTCIIJICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCT€I71;

®  pa3BUTHE MpPEJICTABICHUH O HAYYHOM METOAE TMO3HaHWS U (DOPMHUPOBAHUE MCCIEIOBATEIHLCKOTO
OTHOLICHUS K OKPY’KAIOUIUM ABJICHUAM,

e  (opmHpoBaHME HAyYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa W3y4eHUs OCHOB CTPOCHUS MAaTE€pUd WU
(hyHIaMEHTAITFHBIX 3aKOHOB (PU3UKH;

e  (opmupoBaHHME yMEHHH OOBSCHATH SIBICHHS C HCIIONB30BAaHMEM (U3MUSCKHX 3HAHWH M HAayYHBIX
JOKa3aTeNbCTB;

e (GopMHpOBaHHE MPEJCTABICHUH O POJTU (HU3UKH U PA3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH M
TEXHOJIOTH.

JlocTikeHne 3THX 1eseil odecreunBaeTcs pelieHreM CIeAyIOINX 3a/1a4d B IPOIecce N3y4eHHs Kypca (GU3UKH
Ha ypOBHE CpeTHEero 00mero oopa3oBaHus:

e  TIpUOOpETCHHE CHUCTEMbI 3HAaHUH 00 O0IMIMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX, BKIIOUAs
MEXaHUKY, MOJIEKYIISIPHYIO (DU3UKY, DIIEKTPOJANHAMUKY, KBAHTOBYIO (PM3HMKY M DJIEMEHTBI acTPO(U3UKH;

e  (opMHupOBaHHME YMEHUU MPUMEHSATh TCOPETUYCCKUE 3HAHMSI JUIS OOBSICHEHUs (DU3UUYCCKUX SIBICHUHN B
HPUPOJE U JUISl IPUHATHS IPAKTHUECKUX PEIIEHUI B IOBCEAHEBHOM KU3HH;

®  OCBOGHHE CIIOCOOOB pEIICHMS pa3IMYHBbIX 3a/Jad C SBHO 3aJaHHON (DM3MUYECKOW MOJeNblo, 3ajad,
MOAPa3yMEBAIOIINX CAMOCTOSITEIIFHOE CO3JaHne (PU3MUIECKOM MOJIENH, a/IeKBaTHON YCIIOBHSIM 3a/1a4H;

o IIOHUMAaHHEC (1)I/I3I/I'-ICCKI/IX OCHOB U IPHUHIHUIIOB ILCI\/'ICTBI/ISI TEXHHUYCCKHUX YCTpOI‘;ICTB N TEXHOJIOTHYCCKUX
MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

e  OBJaJIcHHE METO/JaMHU CaMOCTOSITEIBHOIO TUIAHUPOBAHUS M IMPOBEJCHUS (PU3MUECKHX DKCIIEPUMEHTOB,
aHaM3a U MHTEpIIpeTany HHPOPMAIIUH, OTIpeJIeNIEHHS JOCTOBEPHOCTH MTOJIYYSHHOTO PE3yIbTaTa;

®  CO3JaHME YCJIOBHH AJISl pa3BUTUSI YMEHUH MPOEKTHO-MCCIE0BATEILCKON, TBOPUECKOH JEATEIbHOCTH.

Ha u3ydenue ¢usnku (6a30BbIi ypOBEHB) HA YPOBHE CpeHEro ooiero oopasoBanus oTBoauTcs 136 yacos: B
10 xmacce — 68 gacoB (2 waca B Heneno), B 11 kimacce — 68 wacoB (2 gaca B HEJIEIIO).

[Ipemiaraempiii B mporpamMme 10 (u3MKe IepedeHb J1a0OpaTOpHBIX M TMPAKTHYECKUX pPAOOT SBIISETCS
PEKOMEH/IOBAaHHBIM, YYMTEJIb JeJacT BbIOOpP TIPOBEACHHUS J1a0OPAaTOPHBIX PA0OT W ONBITOB € Y4YETOM
WH/IMBULYaIbHBIX 0COOEHHOCTEH 00YJaIOMINXCA.
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COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. du3uka v MeTOABI HAYYHOI'O NIO3HAHUSA

®duszuka — Hayka o nmpupojie. Hayunbsle MeTo bl MO3HaHMS OKpY Karoliero Mupa. Posb skcrepruMenTa 1 Teopuu
B IIPOLIECCE MO3HAHUS MPUPOABI. DKCIICPUMEHT B (PH3HKE.

MonennpoBaane (U3NIECKUX SIBICHUH W TporeccoB. Hayunslie rumoresbl. du3nyueckne 3aKOHBI U TEOPHH.
['parutsl npuMEeHUMOCTH (PU3NIECKHUX 3aKOHOB. [ [pHHITUIT COOTBETCTBHSL.

Ponp u wmecro ¢u3uku B (QOPMHUPOBAHMHM COBPEMEHHOW HAay4YHOW KApTUHBI MHpa, B NPAKTUYCCKOU
JeATEJILHOCTH JIIOJIEN.

Jlemoncmpayuu
AHAJIOTOBBIC U ITU(PPOBIC U3MEPUTEIBHBIC PUOOPHI, KOMITBIOTEPHBIC TATUHKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanundeckoe nBmkeHne. OTHOCUTEILHOCTh MEXaHUYECKOT0 ABMKeHMs. Cuctema oTcuéra. TpaekTopusi.

[Iepemenienne, ckopocTh (CpeaHsst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepHaIbHON TOUKH, X
MPOCKLUHU HA OCU CUCTEMBI KOOpAUHAT. CI0KEHNE MEPEMEILICHUN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE NMPsIMOJIMHENHOE ABMKeHUE. [ pad KK 3aBUCUMOCTH KOOPIUHAT, CKOPOCTH,
YCKOpEHHUSI, IyTU U NEPEMEILICHUS MAaTEPUATIbHOW TOYKHA OT BPEMEHH.

CBobOoaHOe TasieHue. Y cKopeHue cBOOOHOTO TaICHNSI.

Kpuponuneitnoe npuxenue. [[BukeHue MaTepHalbHOM TOYKH IO OKPY)KHOCTU C MOCTOSIHHOW MO MOAYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAs CKOpocTh. [lepwoa u ywactora oOparieHus. LleHTpocTpeMUTEIbHOES
YCKOpEHHE.

TexHnyeckue yCTpONCTBA M IPAKTUYECKOE NPUMEHEHHE: CIHAOMETpP, IBWKEHHE CHApsIOB, LIENHBIE U
PEMEHHBIE TIEpeJauH.

Jemoncmpayuu

Mogens cucTeMsl OTCUETA, MIUTFOCTPALMS] KHHEMAaTHIECKUX XapAKTEPUCTHK JIBHKCHHUS.

[IpeoOpa3oBanue ABMKEHUH € UCTIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3pekeHHOM IIPOCTPAHCTBE.

Habumonenue nemxenns tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepenune yckopeHusi CBOOOIHOTO MaJCHHUSI.

Hampasnenue ckopocTH NMpH IBUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yueHne HepaBHOMEPHOTO JBMKEHUS C LIETIbIO ONPEIEIEHNS MTHOBEHHON CKOPOCTH.

WccnenoBaHnne COOTHOLIEHHS MEXAy IyTSIMH, IHPOWJEHHBIMH TEJIOM 3a IOCIEA0BAaTENIbHBIE paBHbBIE
MIPOMEXKYTKH BPEMEHHU TIPU PABHOYCKOPEHHOM JIBWKEHUH C Ha4aIbHON CKOPOCTHIO, PAaBHOM HYITIO.

W3yueHne nBHKEHUS MIApHUKa B BA3KOM KUIKOCTH.

Wzyuenne nBrxeHus tesa, OpomIeHHOro rOpU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocurensHocTH ['anmunes. [lepsblii 3akoH HeroTOHA. THEpLIMANIbHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuumn cynepno3unmu cuil. Bropoii 3akon HerotoHa 1 MaTepuanbHoil Touku. Tperuit
3akoH Hpl0TOHA 111 MaTepHaIbHBIX TOYCK.

3akoH BceMupHOTO Tsirotenus. Cuna Tspkectu. [lepBast kocMudeckast CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenune. Buapl Tpenus (mokosi, ckojibxkeHus, kadeHus). Cuia tpenusi. Cyxoe Tpenue. Cuna TpeHus

CKOJNIBKEHHUSI M cwia TpeHus mnokos. Koopdumment tperms. Cuia CONMpOTHBICHHUS TPHU JIBIKEHHHM Tela B
JKUJKOCTHU WIIU rase.

[loctynarensHOE U BpalaTeabHOE IBIKEHUE a0COIFOTHO TBEPOTO TelIa.
MOMEHT cuJIbl OTHOCUTEILHO OCH BpalieHus. [1neyo cuiibl. Y ciaoBus paBHOBECHUS TBEPIOTO TENA.

Texumueckne yCTpOﬁCTBa U TPAKTUYCCKOC TPUMCHCHHC: TIOALIMIIHUKH, JABUKXCHUEC UCKYCCTBCHHBIX
CITYTHHUKOB.

Jemoncmpayuu
SIBneHue uHepuuH.
CpaBHEHME Macc B3aUMO/ICHCTBYIOLINX Tell.
Bropoii 3akon Hetorona.
N3mepenue cui.
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CrnoxeHue cuil.

3aBHCHUMOCTD CHIIBI YIIPYTOCTHU OT JIeOpMaLIUH.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIbEME U MaICHUH.

CpaBHeHHE CHIT TPEHUS TIOKOSI, KAYSHUS U CKOJIBKECHUSI.

VYcnoBust paBHOBecHs TBEpOTO Tena. Bujiel paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprwvie pabomol

Nzydenne nrkenus Opycka 1Mo HaKJIIOHHOH TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YINPYTOCTH, BO3HHMKAIOUIMX B MPYKMHE M PE3UHOBOM 00pasle, OT uX
nehopMaIum.

HccnenoBanue ycnoBuil paBHOBECHUSI TBEPAOIO TENA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akonwl coxpanenusn 6 mexanuke

WUmnynbc marepuanbHOW TOYKH (Tena), CUCTEMbl MAaTEepHalIbHBIX TOUYEK. VIMIynbc CHIBI M H3MEHEHHE
MMITyJIbCa Teja. 3aKOH COXpaHEHUs UMITYJIbca. PeakTHBHOE IBIKEHHE.

PaGora cumbr. MOIITHOCTH CHJTBL.

Kunernyeckas sHeprusi MaTepuanbHOi Touku. TeopeMa 00 N3MEHEHUH KHHETHYECKON SHEPTHU.

[lorenumanbHas sHeprus. [loTeHnmanbHas 3HEPrHsl YIPYro AeGOpMUPOBAHHOW TpyxKHUHBIL. [loTeHnMansHas
SHEprus Teja BOIM3M MOBEPXHOCTH 3EMIIH.

[loreHumanbHble W HEMOTEHIHMAlIbHbIE CHIBL. CBA3b pabOTHl HEMOTCHUIHUANBHBIX CHJI C H3MEHEHHEM
MEXaHUYEeCKOW PHEPrMH CUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXaHUUeCKOM dHEpTuH.

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCcTponuCTBa U MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KOMEP, MPYKUHHBIM MUCTOJIET, IBUKEHUE
paker.

Lemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE ABUKEHME.

[lepexoa NOTEHIMAIBLHOW SHEPTHH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprwvie pabomol

Nzyuenune abCost0OTHO HEYNIPYTOTO yiapa ¢ MOMOIIBIO BYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanre cBs3u pabOTHI CHIIBI C M3MEHEHHEM MEXaHMUECKOW SHEPrHy Tejia Ha NMpUMepe PacTSKEHUS
PE3UHOBOIO KIyTa.

Paszpnen 3. MousekyasipHasi Gu3uKa ¥ TEPMOIMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUUECKOI Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KHUHETHUECKOW TEOPUM M HX ONBITHOE 0OOCHOBaHME. bpoyHOBCKoOe
nswkenne. Juddysusa. Xapakrep ABIKEHHMS U B3aMMOJICHCTBUS YacTHI BellecTBAa. MoJenu CTPOEHHs Ta3oB,
JKUJIKOCTEH U TBEPIBIX Tel U OOBSICHEHUE CBOWMCTB BEIISCTBA HA OCHOBE ITHUX Mojeied. Macca u pa3mepsl
moutekyn. KonmnuectBo BemectBa. [loctossnnas ABorapo.

TennoBoe paBHoBecue. Temnepatypa u e€ usmepenue. Llkana temnepatyp Llenbcust.

Mopnens uaeansHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETHMUYECKOM TEOpHUH HIEaIbHOTrO Tasa.
AOcoIoTHas TeMIiepaTypa Kak Mepa cpe/iHeil KHHETHYECKOH YHEprUy TEIUIOBOTO IBMKEeHHUS yacTull raza. Lllkana
temneparyp KenbBuHa. ['a3oBele 3akoHbBl. YpaBHeHue MengeneeBa—Kianeiipona. 3akoH JlampToOHa.
W3ompoueccsl B ulealbHOM ra3e € IIOCTOSIHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe mpeacTaBieHue
M30TIPOIIECCOB: H30TepMa, U30X0pa, U300apa.

TexHuueckue ycTpoicTBa U MPaKTHYECKOE MPUMEHEHUE: TEPMOMETP, OapomeTp.

Lemoncmpayuu

OmBITHI, JJOKa3bIBAIOIINE JUCKPETHOE CTPOSHHE BEIIecTBa, POTOrpapu MOJIEKYJI OPTaHUYECKUX COSTMHEHUH.

OnbIThI 10 TUPPY3UH KUIKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO JIBHIKEHHUSL.

Mojens onbita [ITepHa.

OnbITHI, JOKa3BIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aMMOEHCTBHSI.

Mogienb, HILTIOCTpUPYIOLIAs IPUPOY JABIEHMS ra3a Ha CTEHKU COCY/a.

OnbITHl, WITIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UI€ATBHOI0 ra3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomol

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MEPEHHWH 00bEMa KOMHATHI, JaBICHUS U
TeMIIepaTypsl BO3/1yXa B HEHl.

HccnenoBanue 3aBUCHMOCTH MEXy IIapaMeTpaMu COCTOSIHUS pa3pexeHHOIo rasa.

Tema 2. Ocrosvl mepmoouHamuKu
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TepMonuHamMuveckass cUCTeMa. BHYTpeHHSST JHEpPTUs TEPMOIMHAMUYECKOW CHUCTEMBI M CIIOCOOBI €&
n3MeHeHus. KomudecTBo TeroTel U paborta. BHyTpeHHsS 3HEpPrus OJHOATOMHOTO WICAThHOTO Tas3a. Buiel
TeIUIONEepeaur: TEeIUIONPOBOIHOCTh, KOHBEKIIMS, U3TyUeHHEe. Y IenbHas TEIUIOEMKOCTh BemiecTBa. KomudecTBo
TETUIOTHI TIPH TETUTOTIepeave.

[lonsitne 00 ammabatHOM mpouecce. llepBblii 3akoH TepMoAMHAMHKH. [IpuMeHeHHE MEepBOro 3akoHa
TEPMOJMHAMHKH K H30mporeccam. [ padudeckas nHTepnpeTarus paboThI rasa.

BTopoii 3akoH TepMoaumHAMHUKNA. HeoOpaTHMOCTh ITPOIIEcCOB B MIPUPOJIE.

TeruoBble MamuHbl. [IpUHIMIBL JEHCTBHUS TEIJIOBBIX MamuH. [IpeoOpa3oBaHusi SHEPrHUH B TEIUIOBBIX
ManrHax. Kosgdunuent nonesnoro aeicteus TeruioBoid ManuHbl. [ukin KapHo u ero ko3 puimeHT mnoie3Horo
NefCTBHS. DKOJIOTHUECKHE TPOOIEMBI TeTIIOIHEPT e THKH.

TexHuYeckue YCTpOHCTBA M TPAKTUYECKOE NPUMEHECHUE: JIBUraTelh BHYTPEHHETO CropaHusi, OBITOBOM
XOJIOAWIbHUK, KOHTUIIUOHED.

Jlemoncmpayuu

W3menenune BHyTpeHHEW SHEPTHH TeJa TIPU COBEPIIICHNH PabOTHI: BBUIET MPOOKHU M3 OYTHUIKU IO/ JeHCTBHEM
C)KaToro BO3.lyXa, HarpeBaHue 3(upa B JaTYHHOU TpyOKe IMyTéM TpeHUs (BHICOIEMOHCTPALIHS).

W3MmeHeHune BHYTpEHHEH 3HepTUuu (TeMIIepaTyphl) Tella P TeIIonepeiaye.

OnbIT 110 a1MabaTHOMY PACITUPEHUIO BO3AyXa (OIBIT ¢ BO3AYIIHBIM OTHUBOM).

Mopenu napoBoli TYpOHMHBL, ABUTATENSI BHYTPEHHETO CrOPaHHUsl, PEAKTHBHOTO JABHTATEIS.

Yuenuueckuii osxcnepumenm, rabopamopnvie pabomoi

N3mepenue yaenbHON TEMIOEMKOCTH.

Tema 3. Azpecammnsie cocmoanusn eeujecmea. Pazosvie nepexoovt

[TapooOpa3oBanre M KoHjaeHcaius. VcnapeHue u kureHue. AOCOJIOTHAsS M OTHOCHTEIbHAsl BIAXXHOCTb
Bo3ayxa. HachlmeHHbI Tap. YaenpHas TEeIuioTa mapooOpazoBaHUs. 3aBUCHMOCTh TEMIIEPATyphl KUTICHUSI OT
JTABJICHUS.

Teépmoe Ttemo. Kpucrammmueckue u amopdHbie Telia. AHHU30TPONMsI CBOMCTB KpUCTALIOB. JKujkue
kpuctayuibl. CoBpeMeHHble Marepuaybl. llnaBieHne ¥ KpucTauIM3auus. Y7elnbHas TelloTa IUIaBJICHHUS.
CyOmumarnwst.

YpaBHEHHUE TEILIOBOTO OajaHca.

TexHuueckne YCTPOWCTBA M TMPAKTHUECKOE MPUMEHEHUE: THUTPOMETP U TCUXPOMETpP, KAIOPUMETP,
TEXHOJIOTHH MTOJTyYeHHs] COBPEMEHHBIX MaTepHAIOB, B TOM YHCIIe HAHOMATEPHAIIOB, U HAHOTEXHOJIOTUH.

Lemoncmpayuu

CBoiicTBa HACHIIICHHBIX TTAPOB.

Kurenne npy NOHWKEHHOM JIaBJICHHH.

CriocoOBI U3MEPEHNs BIIAKHOCTH.

Habutoienue HarpeBaHus U IDIaBJIEHUS KPUCTANTHYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, 1abopamoprwvie pabomol

H3mepeHre OTHOCUTENHON BIaKHOCTH BO3AyXa.

Paznen 4. dnekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnexTpuzanus Tesl. DJIeKTpudecKuid 3apsia. [Ba BUIa dIIEKTPUUECKUX 3apsaoB. [IpoBoaHUKN, AMANEKTPUKY 1
MOJTYTIPOBOHHUKH. 3aKOH COXPAHEHHUS SJIEKTPHUECKOTO 3apsia.

Bsaumopeiicteue 3apsinoB. 3akoH Kymona. ToueuHbIM aneKTpuueckuil 3apsii. DJIEKTpHUYECKOoe TOJIe.
HanpsokénHocTs  anekTpuueckoro  mnosid.  [IpuHOMN — cynepno3suiyMM — 3IEKTpUYECKUX  mosned. Jluaunm
HaMPsHKEHHOCTH JIEKTPUYECKOTO OIS

PaGora cui anextpoctarndeckoro nosd. [lorennuman. Pasnocts morenmanos. [IpoBOTHIKN U TUDTIEKTPUKH B
JIEKTPOCTATUYECKOM MoJ1e. J(ManekTpudeckas IpOHUI[AEMOCTb.

Onextpoémiocth. Konaencarop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OHEPrus 3apsHyKeHHOTO
KOHJIeHCaTopa.

TexHndeckue ycTpolcTBa M NMPAKTUYECKOE MPHUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETP, 3JIEKTPOCTaTHUECKas!
3alIMTa, 3a3eMJICHUE IEKTPONPHUOOPOB, KOHJICHCATOP, KOMMPOBAJILHBIN armapaT, CTPYHHBIN IPUHTEP.

Jemoncmpayuu

YeTpolcTBO M IPUHLIMIT ISHCTBUS AIEKTPOMETpA.

B3aumogeiicTBue Ha3IEKTPU30BaHHBIX TEII.

DJIEKTpUUYECKOE I10JI€ 3apSHKEHHBIX Tell.

[IpoBOJHMKH B 3JIEKTPOCTATUIECKOM II0JIE.

OnexTpocTaTnyeckas 3amuTa.
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JIMDIEKTPUKY B AIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTB AIEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOpa OT IUIOIMIAIN IUIACTUH, PACCTOSIHUA MEXAY HUMHU U
JUDIIEKTPUUECKON TPOHULIAEMOCTH.

OHeprus 3apsHKeHHOr0 KOHIEHCATOPA.

Yuenuueckuii skcnepumenm, nabopamoprule pabomol

N3mMmepenne a1eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannstii Inekmpuueckuii mox. Toxu é paznuunvix cpeoax

OnexTpudeckuil TOK. YCIOBHA CYLIECTBOBAHUS HIIEKTPUUECKOro Toka. lcrounumknu Toka. Cuia ToKa.
ITocTossHHBIN TOK.

Hampspkenue. 3akon Oma [Tt y9acTKa IeTH.

DNeKTpUYecKoe CONMPOTUBIIEHHE. Y IeIbHOE CONpOTHUBIIEHHE BeliecTBa. llocnenoBarenbHoe, mapaiienbHoe,
CMEIIIaHHOE COEJUHEHNE IPOBOTHUKOB.

PaGora anextpuueckoro Toka. 3akoH [xoyns—Jlenma. MoITHOCTh 3J€KTPUYECKOTO TOKA.

OJEeKTPOABWKYIIAs CHUJIa W BHYTPEHHEE CONPOTHUBICHME HCTOYHHMKA TOKa. 3akoH Oma 11 HOJIHOM
(3aMKHYTOH) dIIeKTpruUeckor 1enu. KopoTkoe 3aMbIKaHKe.

OneKTpoHHasi MPOBOAUMOCTH TBEPABIX METAJIOB. 3aBUCHMOCTH CONPOTUBJIEHHSI METAIJIOB OT TEMIEPATYpHI.
CBepXIpoOBOAUMOCTb.

OnexTpuyeckuil Tok B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX ITYYKOB.

[onynpoBoauuku. CoOCTBEHHAs! ¥ MPUMECHAs MTPOBOJUMOCTD MOIYNPOBOAHUKOB. CBOHCTBa p—n-niepexoa.
[TonynpoBOAHUKOBBIE TIPUOOPBHI.

ONEeKTpUYeCKUI TOK B PACTBOpPAX M PaCIUIaBaX dJIEKTPOJIMTOB. OJIEKTPOJIUTHYECKAs JHCCOLMALS.
DIEKTPOIIN3.

DJeKTpudecKuil ToK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSTENbHBIN pa3psia. Monuus. [1na3zma.

TexHn4yeckne ycTpoHCTBA M MPAKTHYECKOE MPUMEHEHHUE: aMIIEPMETP, BOIBTMETP, PEOCTAT, HICTOYHUKH TOKA,
AJIEKTPOHArpeBaTeIbHBIC MTPUOOPHI, AIEKTPOOCBETHTEILHBIE TPUOOPBI, TEPMOMETP COTPOTUBIICHUSI, BAKYYMHBIH
JIO/1, TEPMHUCTOPBI ¥ (POTOPE3UCTOPBI, TIOITYIIPOBOIHUKOBBIH JIHO/I, TalbBaHUKA.

Lemoncmpayuu

N3mepenue cuiibl TOKa U HAITPSHKEHUS.

3aBUCUMOCTh COMPOTHUBIICHUS LMIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IIOMIAIU MTONIEPEYHOTO CEYSHUS U
MaTtepuana.

CMeniaHHOE COeIMHEHUE NTPOBOHHUKOB.

[Ipsimoe n3mepeHue AMEKTPOABIKYIIEH cuibl. KopoTkoe 3aMblkaHMe rajdbBaHUYECKOTO 3JIEMEHTa U OlLEeHKa
BHYTPEHHETO COMPOTHBIICHMUSL.

3aBHUCUMOCTb COIIPOTHUBIICHHUS METAJNIOB OT TEMIIEPATYPHI.

ITpoBOIMMOCTE IIEKTPOIIUTOB.

HckpoBoii paspsit 1 IpOBOAUMMOCTE BO3/1yXa.

ORHOCTOPOHHSS MPOBOIUMOCTE JHO/A.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

N3yuenne cMemanHoro COeIUHEHNS PE3UCTOPOB.

N3mepenmne 21eKTpoIBHKYIIEN CHIIBI HICTOYHHKA TOKA U €70 BHYTPEHHETO COITPOTHBIICHUSI.

Habmronenue siexrposnsa.

Me:xnpeaMeTHbIe CBSI3U

Wzyuenne kypca Qusuku 0azoBoro ypoBHs B 10 Kjacce OCYIIECTBISCTCS C Y4ETOM COJIEPIKATEIbHBIX
MEXIIPEIMETHBIX CBS3EH ¢ KypcamMy MaTeMaTHKi, OMOIOTHH, XMMUH, Teorpaduu 1 TEXHOIOTHH.

Medsicnpeomemuvle nouamus, CBA3aHHbIE C M3yYEeHHEM METOJOB HAyYHOTO TMO3HAHWA: SIBJICHHWE, HAYYHBIH
(akT, runoresa, ¢puznUYecKas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOJCHNE, SKCIIEPHUMEHT, MOJIEITUPOBAHNE, MOJIENb,
H3MEpEHHE.

Mamemamuka: pelieHue CUCTEMbl ypaBHEHUH, JUHEHHas (yHKuus, rnapadona, runepdona, ux rpaduku u
CBOWCTBA,  TPUTOHOMETPUYECKUE  (YHKIMH: CHHYC, KOCHHYC, TaHICHC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPHI M UX MPOEKIIUN Ha OCU KOOPJIUHAT, CII0)KEHNE BEKTOPOB.

buonozus: MexaHndeckoe IBMKEHUE B XKHUBOH npupoae, auddysus, ocMoc, TemI000MeH KUBBIX OPraHU3MOB
(BUABI TETIIIONEPEAYH, TETIIOBOE PABHOBECHE), SJIEKTPUIECKHE SIBJICHHS B )KUBOW MIPHUPO/IE.

Xumus: OTUCKPETHOE CTPOEHHE BEIIEeCTBA, CTPOEHHE aTOMOB M MOJEKYJ, MOJb BEUIeCTBa, MOJISIpHAs Macca,
TEIIOBBIE CBOMCTBA TBEPABIX TEJ, *KUJIKOCTEH M Ta30B, AIEKTPUUECKHE CBOWCTBA METAJIIOB, SJIEKTPOIUTHYECKAS
JUCCOITUAITHSI, TaJIbBAHUKA.

l'eozpaghus: BIaxKHOCTb BO3yXa, BETPbI, OapOMETp, TEPMOMETD.

Texnonoeus: mpeoOpa3zoBaHUE [BMKCHHH C HCHOJIB30BAHHMEM MEXaHU3MOB, Yy4YET TpEHUS B TEXHHKE,
MOJIIINITHUKH, UCTIOJIb30BaHNE 3aKOHA COXPAHEHHUsI UMITYJIbCa B TEXHHUKE (pakeTa, BOXOMET U Ipyrue), ABUraTeib
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BHYTPEHHETO CrOpaHus, MapoBas TypOWHA, OBITOBOW XOJIOJWIBHHUK, KOHJIUIIMOHEDP, TEXHOJOTHH ITOJTYYCHUS
COBPEMEHHBIX MAaTEPHUalOB, B TOM YHCJIC HAHOMATEPHAJIOB, U HAHOTCXHOJOTHH, AJIEKTPOCTATUYCCKAs 3allUTa,
3a3eMJICHHE  DIICKTPONPHOOPOB, KCEPOKC, CTPYHHBIM  MPHUHTEpP, JIIEKTPOHATpEBATENbHbIE  MPHOOPEI,
AJIEKTPOOCBETHUTEIILHBIC MPHOOPHI, FATbBAHHKA.

11 KJIACC

Pa3znen 4. DjaekTpoaAuHAMHUKA

Tema 3. Maznummnoe none. InNeKMpPOMAZHUMHAA UHOYKUUS

ITocrossnHble MarHuThl. B3auMoJelcTBUE MOCTOSHHBIX MAarHUTOB. MarnutHoe mnoje. Bekrop MarHutHOU
nHayKuuy. [IpuHOoun cynepno3uiuu MarHUTHBIX Moned. JIuHuM MarHuTHOM uHaykuumu. KapTtuHa nuHMi
MAarHUTHOM MHJYKLWU MOJISL TOCTOSIHHBIX MArHUTOB.

MarnuTHOE MoJyie MPOBOJHUKA C TOKOM. KapTuHa NUHUN WHAYKIMM MAarHUTHOTO MOJSI JIMHHOTO MPSIMOTO
MPOBOJIHUKA M 3aMKHYTOTO KOJBIICBOTO MPOBOJHMKA, KAaTyIIKH ¢ TokoM. OmbIT Opctena. B3aumopeiictBue
MPOBOJHUKOB C TOKOM.

Cuna Amriepa, e€ MOy b U HalpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBlieHue. J[BHKEHHUE 3apsSKEHHOM YACTHUIBI B OJHOPOJHOM MAarHUTHOM
nonie. Pabota cuiel Jlopenta.

SBneHue sneKTpoMarHUTHOW MHAYKUMH. II0TOK BeKkTOpa MarHUTHOW MHAYKLUMU. DIEKTPOABIKYILIAS CHIIA
WHIYKIUU. 3aKOH dICKTPOMAarHUTHOU HHAYKIuu Dapasesl.

BuxpeBoe »snekTpuueckoe Tosie. IJIEKTPOABIKYINAS CHJIA HWHAYKIMH B MPOBOJHUKE, JBIKYIIEMCS
MOCTYNATEIbHO B OJHOPOJAHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTS. SIBICHUE CAMOMHAYKIIUU. DIECKTPOIBIKYIIAS CUIIa CAMOWHIYKIIUU.

DHeprusi MAarHUTHOT'O MOJIS KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHuueckue YCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHHE: ITOCTOSHHBIE MATrHHUTHI, JJIEKTPOMArHUTHI,
3IEKTPOJBUraTENb, YCKOPUTEIN SJIEMEHTAPHBIX YaCTULl, MHAYKLIMOHHAS [1€Yb.

Lemoncmpayuu

OmnbIT Opcrena.

OTKIIOHEHHUE JIEKTPOHHOTO ITyYKa MATHUTHBIM TIOJIEM.

JIuHUY UHAYKIIMA MarHUTHOTO MOJIS.

B3anmMozeiicTBue IByX IPOBOJAHUKOB C TOKOM.

Cuna Amrmepa.

HetictBue cunbl JIopeHIa Ha HOHBI AIEKTPOJIUTA.

SIBneHue 3eKTPOMarHuTHON UHAYKLIMH.

ITpaBuno Jlenna.

3aBUCHUMOCTb 3JIEKTPOABIKYIIEH CUIIbI MHIIYKLIUU OT CKOPOCTH U3MEHEHUSI MAarHUTHOT'O ITOTOKA.

SIBneHue caMOMHTyKUHUU.

Yuenuueckuii sxcnepumenm, rabopamopruvie pabomol

M3yueHnne MarHUTHOTO TIOJIST KATYIITKHA C TOKOM.

UccnenoBanue nelcTBUS MOCTOSIHHONO MAarHUTa Ha paMKY C TOKOM.

UccnenoBanue siBieHUs! 3JICKTPOMATHUTHON UHTYKIIUU.

Paznen 5. Kone6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHble KOJ1€0AHUA

Konebarenpnas cucrema. CBoOonHble MexaHnueckue koseOanus. ['apmonumueckue kosedanus. Ilepumon,
yacrora, aMmIUIUTYJaa W (asza kosieGanuid. [IpyKMHHBIA MasTHUK. MaremMarnyecknidi MasTHUK. YpaBHEHUE
rapMOHHYECKUX KoJjieOanuii. [IpeBpaiieHre sHepruu Npyu rapMOHMYECKUX KOJIEOaHUSX.

Kounebarenpupiii KoHTYp. CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHHsI B MJI€aJIbHOM KOJIeOaTeJIbHOM KOHTYpE.
AHanorus MexXJay MEXaHWYeCKHMH M JJIEKTPOMarHUTHbIMH Konebanusmu. @Dopmyna Tomcona. 3axkon
COXpPaHEHHS PHEPTUH B HJICATBHOM KOJIeOaTeTbHOM KOHTYpE.

[IpencraBienne o 3aTyxalomUMX KojeOaHMsX. BbIHyXIeHHble MexaHHueckue KojeOanusa. Pe3oHaHc.
BrIHyXI€HHBIE 2JIeKTPOMarHUTHBIE KOJIeOaHusI.

[lepemennsbiii Tok. CHHYCOMIAIBHBIN MEPEeMEHHBIH TOK. MOIIHOCTh MEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
JefCTBYIOIIEE 3HAUEHHE CHIIBI TOKA M HAIPSKEHUS.

Tpancdopmarop. [IponsBoncTso, nepegaya u NOTpeOICHUE FNEKTPUIECKON IHEPTUU. DKOJIOTHIECKUE PUCKU
IIPH ITPOU3BOACTBE MEKTPOIHEPrUuH. KylbTypa HCIONB30BAHNSA MIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HU.
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TexHuueckue ycTpolCTBa M MPAKTHUUECKOE MPUMEHEHHUE: dJIEKTPUUYECKUI 3BOHOK, I€HEpAaTOp MEPEMEHHOTO
TOKA, INHUU 3JIeKTpoIepead.

Jemoncmpayuu

HccnenoBanne mapaMeTpoB KoJiebaTeIbHON CHCTEMBI (TPYKUHHBIN MW MATEMaTHIECKUIA MasSTHHK).

Habnronenue 3aTyxarommx KojaeOaHui.

HccnenoBanne CBOWCTB BBIHYKIEHHBIX KOJIeOaHMI.

Hab6monenue pe3onanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIC KOJICOAHMSL.

OcuunnorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HANIPSDKEHMSI OT BPEMEHH) JUIS DJICKTPOMArHUTHBIX KOJIeOaHHH.

Pe3onaHc npu nmocinen0BaTeIbHOM COSIUHEHUH PE3UCTOPa, KaTYIIKY HHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogienb TUHUM SJIEKTpOTepeiadm.

Yuenuueckuii skcnepumenm, nabopamoprule pabomol

HccnenoBanre 3aBUCHMOCTH IIEPUOJA MANIbIX KoJeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH U MaccChl Ipy3a.

HccnenoBanre NepeMEHHOI0 TOKA B LIENIH M3 IOCJIEAOBATEIbHO COCIMHEHHBIX KOHAEHCATOpA, KATYLIKH U
pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpoMazHUNHble 60JIHbL

MexaHnueckre BOJIHBI, YClIoBUs pacnpoctpaHeHus. [lepuon. CKOpocTh pacnpoCTpaHEHUs! U UIMHA BOJIHBI.
[Tonepeunsle U Mpo0IbHBIC BOTHBL. MHTepdepeHtus u audpakins MeXaHMIeCKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DJIEeKTPOMAarHUTHBIEC BOJHBI. Y CJIOBUS U3JIyYCHUS IEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTanus BEKTOPOB
E, B, V B snekrpomarHutHOM BojdHE. CBOWCTBAa 53JIEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, MPEIOMIICHUE,
noJsipuzanyst, Audpakuus, nareppepernns. CKOpOCTb AIEKTPOMArHUTHBIX BOJIH.

[kana 351eKTpOMarHuTHBIX BOJH. [IpuMeHeHne 3J1eKTpPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHune! paguocss3u U TeneBuaeHus. Paqnonokamus.

DNeKTpoMarHuTHOE 3arps3HEHUE OKPY KaIOIIeH Cpe/Ibl.

TexHuueckne YCTPOﬁCTBa U TPAKTUYCCKOC MPHUMCHCHUC. MY3bIKAJIbHbBIC HWHCTPYMCHTBI, YJIBTPAa3BYKOBaA
JMAarHOCTHKA B TEXHUKE U MEAULIMHE, pajap, paAMONpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus.

Jemoncmpayuu

OO0pa3oBaHUE U PACIIPOCTPAHEHHUE MTOTICPEUHBIX U MPOJIOJIBHBIX BOJIH.

Kouebmomeecst Tes10 Kak HCTOUHUK 3BYKA.

Habnronenue orpaykeHus: ¥ MPeIOMIICHUS] MEXaHUUECKHX BOJIH.

Habnronenue natepdepeHinn u 1uppakind MEXaHUIECKUX BOJH.

3BYKOBOH pe30HaHC.

Habmnronenue cBs3u rpOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOH 1 4acTOTOM KoJIeOaHHH.

UccnenoBanne CBOMCTB AIEKTPOMArHUTHBIX BOJH: OTpPaKEHHE, MPEIOMIICHUE, MOJsipu3anus, Audpakius,
UHTEpEepeHIISI.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuneliHoe pacnpocTpaHeHHE CBeTa B OJHOpoxHOW cpexe. Jlyu cBera.
ToueyHblil ICTOUHUK CBETA.

OtpakeHue cBeta. 3aKoHbI OTpaxkeHus cBera. [locTpoeHne n300paskeHuid B IIIOCKOM 3€pKalle.

[Ipenomiienne cBeTta. 3aKOHBI MNpEIOMIICHHsS cBeTa. AOCONIOTHBIM IMoOKa3aTenb mnpeiaomieHus. IloiHoe
BHYTpEHHEE OoTpakeHHe. [IpenenbHbIil yro oJHOro BHYTPEHHETO OTPAXKEHUSI.

Jucniepcus ceera. ClnoxxHBIN cocTaB Oemnoro cera. L{geT.

CoOwupatomue u pacceuBarolire JUH3bl. ToHKas nuH3a. DOKYCHOE PACCTOSHHE W ONTHUYECKasl CHJia TOHKOU
nuH3bel. [locTpoeHne wn300pakeHWi B COOHMpAIONIMX W paccenBalommx JuH3aX. Popmyia TOHKOH JIMH3HL
VBenuuenue, aBaeMoe JTUH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTHKH.

Bounnosast ontuka. MaTepdepennus ceera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUSI HAOMIOACHUSI MAKCUMYMOB H
MUHHMYMOB B HHTEP(QEPEHIIMOHHOW KapTHHE OT JIBYX CHH()A3HBIX KOI'€PEHTHBIX UCTOUHHKOB.

Hudpaxnus cera. Audpakumronnas pemérka. Y ciaoBue HaOMIOAEHHS TIaBHBIX MAaKCUMyMOB TPH IaJCHUH
MOHOXPOMAaTHYECKOT0 CBETa Ha JU(PPAKIIMOHHYIO PEIIETKY.

ITonsipuszanus ceera.

TexHUYeCKUE YCTPOMCTBA U MPAKTHUECKOE IPUMEHEHHE: OUKH, JIyIia, (hoToarnmapar, MpoeKIMOHHbIH arnmapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS! ONTHKA, TUPPAKLUOHHAS PEIETKA, TTOJISIPOU.

Jemoncmpayuu

[IpsMonuHelHOE pacpoCcTpaHeHNe, OTPasKEHUE U IIpeoMiieHre cBeTa. OnTuueckue mpuoopsl.

[TonHOE BHyTpeHHee oTpaxeHne. Mozenb CBETOBOIA.

HUccnenoBanue cBOMCTB N300paKEHUH B IMH3aX.
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Moienu MUKPOCKOIIA, TEIECKOIa.

HaGmonenue natepdepeHium crera.

HaGuronenue qudpakiiym cBeTa.

Hab6mronenue nucriepcuu cBeTa.

[TosrydeHue criekTpa ¢ MOMOIIIBIO MPU3MBI.
[Tomyuenue criekTpa ¢ MOMOMIBIO MU PAKITHIOHHONW PEIIETKH.
Habmonenme monsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopusvie pabomoi
W3mepenue mokasatess MpeIoMIICHUS CTEKIIA.
HccenenoBanre cBOWCTB H300paKEHUN B TUH3AX.
Habnronenue aucnepcun cBera.

Pasnes 6. OcHOBBI clieHAIBLHON TEOPHH OTHOCUTEIBHOCTH

I'paHuIBl IPUMEHUMOCTH KJIACCHYECKONM MeXaHUKH. [locTymaTel crienualbHOM TEOPUH OTHOCUTEIIBHOCTH:
MHBapUaHTHOCTb MOJYJISl CKOPOCTH CBETa B BAKyyM€, IPUHLMII OTHOCUTEIBHOCTH DHHIITEHHA.

OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJIEeHHe BPEMEHU U COKpAIlEHUE JUTHHBI.

OHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C SHEPIUEH U UMITYJIBCOM PEJIATUBUCTCKOM YaCTULbl. DHEPTHUS TIOKOSL.

Pa3nen 7. KBanToBasi pusuka

Tema 1. dnemenmovl K8AHM OGO ONMUKU

®oronbl. Dopmyna [lnanka cBs3u 3HEpTUN (OTOHA C €TO YACTOTOW. DHEPTHUS M UMITYIIHC (POTOHA.

OtkpeiTie U uccnenoanue ¢Goroddpdexra. Ompitel A. I'. CronmeroBa. 3akonsl ¢orodddexra. YpaBHEHHE
Ouinmrrerina s poroaddekra. «KpacHast rpanuiay dporodddexra.

Hasnenue cBera. OnbiThl I1. H. JleOenena.

XHMHYecKoe IEHCTBUE CBETA.

TexHuueckue ycTpoicTBa M MpakTHYECKOe NMpUMEHeHHe: (HOTOodIeMEHT, (HOTONATUUK, COJNHEYHas: OaTapes,
CBETOANO/I.

Lemoncmpayuu

®oro3(eKT Ha yCTAaHOBKE ¢ IIMHKOBOM TJIACTHHOM.

HUccnenoBanue 3akoHOB BHelHeTo (hotoaddekra.

Cetoauo.

ConHeuHast Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pesepdopma mo paccessHuio o -yactun. [lnanerapHas mogenb aroma.
[loctynarel bopa. M3nydenue u morsomenue (OTOHOB NPHU HEpexojie aToMa C OAHOTO YPOBHSI SHEPruM Ha
npyroii. Bunsr ciektpoB. CriekTp ypoBHEH dHEPTUU aToMa BOAOPO/A.

Bonnossie cBoiicTBa yactull. Bonuel e bpoitna. KopnyckyasipHO-BOIHOBOH Ayaau3M.

CrHoHTaHHOE U BBIHYKJICHHOE HU3JTy4CHHE.

TexHuyeckue ycTpocTBa M TMPAKTUYECKOE NPHUMEHEHHE: CIEeKTPaJbHBIA aHaiu3 (CHEeKTPOCKOI), Jasep,
KBaHTOBBI KOMITIBIOTED.

Lemoncmpayuu

Monenb onbita Pesepdopra.

Onpenenenne IIMHBI BOJIHBI JIa3epa.

Habnronenue nMHEHYaThIX CIIEKTPOB M3IIyUCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomol

Hab6mronenue nuaegaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JTOKa3bIBAIOIIUE CIIOKHOCTh CTpoeHHs sipa. OTKpbITHE pajnOaKTUBHOCTH. OIIBITHI
Pesepdopra mo onpeneseHno cocTaBa pajarioakTUBHOIO n3iyueHus. CBolicTBa anbda-, 0eta-, raMmMa-u3JydeHusl.
BnusiHue pasinoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe poTOHA M HeliTpoHa. Hykmonnast mozens siapa [eiizen6epra—lBanenko. 3apsiy sizpa. MaccoBoe
yucno sapa. M30tonsl.

Anbda-pacnian. DIEKTPOHHBIH W MO3UTPOHHBIA Oera-pacmai. ['amMma-uznmydeHue. 3aKOH PaguOAKTUBHOTO
pacmaza.

DHeprust CBS3M HYKIOHOB B siipe. SlnepHble cuibl. JleeKkT Maccsl sapa.

SInepuble peakuuu. JleneHue u CUHTES A1ep.
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SAnepusnii  peaktop. Tepmosimepublii  cunTe3. [IpoGreMbl W NEpPCHEKTHBBI  SACPHOW  DHEPrETHUKH.
OKOJOrMUYECKHE acTIEKTHI sIEPHOIN dSHEPreTHKH.

DneMeHTapHbIe YacTUIBL. OTKPBITHE TTO3UTPOHA.

MeTozbl HaOIIOAEHUSI U PETUCTPALMN 3JIEMEHTAPHBIX YACTHII.

OyHnamMeHTaNnbHbIC B3aUMOACHCTBHS. EMMHCTBO (U3NUECKOl KapTHHBI MUPA.

TexHuuecKkue yCcTpOWCTBA U MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETp, Kamepa BuibcoHa, sinepHbId peakTop,
aToMHas 6omoa.

Jemoncmpayuu

CuéTunK HOHM3UPYIOINX YaCTHLI.

Yuenuueckuii sxcnepumenm, rabopamopusvie pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pasnes 8. DineMeHTHI ACTPOHOMUM M ACTPOPHU3UKHU

Ortansl pa3BUTHs acTpoHOMHH. IpuKinagHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMUHU.

Bun 3Bé3nnoro HeOa. Co3Be3aus, sipkue 3BE3/bl, IUIAHEThI, UX BUANMOE IBUKCHUE.

ConHeyHas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk osHepruu ConHua u 3BE3A. 3BE3JBL, HMX OCHOBHBIE
XapaKTEepPUCTUKHU. JluarpamMma «CHEKTpaldbHBIM KJIACC — CBETUMOCTBY». 3BE3/bl INIABHOM MOCIEIOBATEIIBHOCTH.
3aBUCHUMOCTh «Macca — CBETUMOCTB» JJIA 3BE3N TVIABHOW IMOCIIEIOBATEIPHOCTUH. BHYyTpEeHHEe CTpoeHue 3BE3.
CoBpeMeHHBIE MTPEICTABIEHUS O POUCXOKACHUN U 3BOMIOIMK CONHIA U 3BE3/. DTaIlbl )KU3HU 3BE3.

Mineunstii IIyte — nama T'anaktuka. Ilonoxxenue u awxenue ConHua B ['anmaktuke. Tumbl rajgakTuk.
Pannoranakruxu u kBasapel. YEpHbIE IbIPHI B SIAPAX TaJaKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa00ia. PasOeranue ramaktuk. Teopust Bonbiioro B3pbiBa.
PenukroBoe uznyuenue.

Macmrabnaast cTpykTypa Beenennoii. Meraranaktuka.

Hepeménnpie mpo0ieMbl aCTPOHOMUMU.

Yuenuueckue nabniooenus

HaGnronenust HeBOOPYKEHHBIM IJ1a30M C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX NPWIOKEHUN Ui ONpEICICHUs
MOJIOKEHNsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3/usi CeBEpHOTO TONYIIApUs U SPKHUE
3BE3/IBI.

HaGmonenus B teneckon Jlynsl, mnaner, Miegnoro [lyTu.

Oodo0maronee MOBTOPeHUE

Ponb Qu3MKM W acTpOHOMHH B DKOHOMHYECKOH, TEXHOJIOTHYECKOH, COIMaIbHOW W ATHYECKOH cepax
JeSITEIbHOCTH Y€JI0BEKa, POJib U MECTO (PM3MKH M aCTPOHOMHMU B COBPEMEHHOM HaydHOH KapTWHE MMpa, POJb
¢uznueckoil Teopun B (HOPMHUPOBAHMM TNPEACTABICHUH O (U3MUECKOW KapTHMHE MHUPA, MECTO (U3UUECKON
KapTHUHBI MUpa B 00IIIEM STy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUH O IPUPOJE.

Me:xnpeaMeTHbIe CBSI3H

Wzyuenne kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce OCyIIECTBISETCS C YYETOM COAEPIKATEIBHBIX
MEXITPEIMETHBIX CBSI3EH ¢ KypcamMu MaTeMaTHKy, OMOJIOTUH, XMMHUH, TeoTpa(uu U TEXHOJIOTHH.

Meowcnpeomemuvie nonamus, CBS3aHHBIE C WU3y4YE€HHEM METOJIOB HAyYHOTO TO3HAHMA: SBJICHHE, HAy4HBIH
¢axT, runotesa, Guzndeckas BEIWUYMHA, 3aKOH, TEOPUs, HAOIIOJCHNE, SKCIIEPUMEHT, MOJCIUPOBAHNE, MOJEIb,
HU3MEpEHHE.

Mamemamuxa: pelieHre CHCTEMbl YpaBHEHHU, TPUTOHOMETpUYECKUE (DYHKIIMU: CHHYC, KOCHHYC, TaHICHC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOMKAECTBO, BEKTOPBI U UX MPOEKLIUU HA OCH KOOPAMHAT, CIOXKEHHE
BEKTOPOB, TIPOU3BO/IHBIC 3JIEMEHTAPHBIX (YHKLHUH, TPU3HAKK 1O00US TPEYTrOJIbHUKOB, ONPECeHNE TIOIA I’
IJIOCKHUX QUryp 1 00bEMa Ted.

buonozus: >neKTpUUYECKHE SIBICHUS B JKMBOW TNPHUPOJE, KoyeOaresbHbIe JBUKEHUSI B JKHBOW TIPUPOJIE,
ONTUYECKUE SABJICHUS B JKUBOW MPUPO/JIE, IEHCTBUE paiiallii HA )KUBbIE OPTaHU3MBI.

Xumus: cTpoeHHE aTOMOB M MOJICKYJI, KPUCTAJUTUYECKas! CTPYKTYpa TBEPIBIX Tell, MEXaHU3MbI 00pa30BaHHs
KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAJIU3.

l'eoepaghua: MarHWTHBIE TOJIOCA 3€MJIM, 3a€KH MarHUTHBIX pyJ, (OTOChEMKA 3€MHOM IMOBEPXHOCTH,
MpeJICKa3aHue 3eMIIETPSICEHN.

Texnonoeusa: TWHUM SIIEKTPOIIEpENIady, TEHEpaTop TEePEMEHHOTO TOKa, JJIEKTPOJBUTATENb, WHIYKIIMOHHAS
neyYb, pajap, paIuonpuéMHNK, TeIEeBU30p, aHTeHHa, Tenedon, CBY-neup, MpOeKIMOHHBIN anmnapar, BOJIOKOHHAsS
OIITHKA, COJTHEYHAs OaTapesl.
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HNJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUS INIPOTPAMMBLI IO ®U3UKE HA YPOBHE
CPEJHET'O OBHIEI'O OBPA3OBAHU

OcBoenne yuebHOTO Mpeamera «@Du3MKa» Ha ypoBHE cpeaHero ooOmero oOpa3oBaHus (0a30BBI YPOBEHB)
JIOJDKHO 00ECTICUHTh IOCTHKEHHE CIICAYIOIINX JIMYHOCTHBIX, METAITPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEILHBIX
Pe3yabTaTOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JINYHOCTHBIE pe3ylbTaThl OCBOCHUS ydeOHoro mnpeamera «Pu3MKa» MOJKHBI OTPa)XaTb T'OTOBHOCTh U
CIOCOOHOCTH 00YUaIOMIMXCsl PYKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3ULIUEH JTUIHOCTH, CUCTEMOM
LICHHOCTHBIX OPUEHTALMH, IO3UTHBHBIX BHYTPEHHUX YOS)KIEHNH, COOTBETCTBYIOIINX TPAAULINOHHBIM LIEHHOCTSIM
poccuiickoro oOuiecTBa, paclIMPeHUE >KU3HEHHOIO OIbITa M OINbITAa AEATENBHOCTH B IPOLIECCE PEalu3aLuu
OCHOBHBIX HaIlpaBJIEHUH BOCIIUTATEIbHON AE€ATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCcKOro BOCIUTAHMS:

c(OPMHUPOBAaHHOCTb TPAKAAHCKOM MO3MLMHU OOy4YaroIIerocsi Kak AaKTHBHOTO M OTBETCTBEHHOIO WIEHA
POCCHICKOTO O0IIECTBA;

MPUHATHE TPAJUIIMOHHBIX 00IIeUeI0BEYECKNX IT'YMaHUCTUYECKUX U IEMOKPATHYECKHUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEJIbHOCTb B HHTEpECax TIPaKIaHCKOro OOIIeCTBAa, Y4YacTBOBAaTh B
caMOYIIpaBJICHUH B 00pa30BaTEIbHON OpraHu3auu;

yYMEHHUE B3aUMO/ICHCTBOBATH C COMAILHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX (QYHKUUSIMH U Ha3HAUCHUCM;

FOTOBHOCTb K T'YMaHUTAPHOW U BOJIOHTEPCKOM 1E€ATEIbHOCTH;

2) NaTPUOTUYECKOI0 BOCIIMTAHMS

c(OPMHUPOBAHHOCTH POCCUHCKON TPAXKAAHCKON MIICHTUYHOCTH, IATPUOTU3MA,

LIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTIKEHHSIM POCCHUHCKMX YYEHBIX B oOiacTu
(PM3UKY U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHMS, 3TUIECKOTO TIOBE/ICHUS;

CIOCOOHOCTh OLICHMBAaTh CHUTYaLUI0 W INPUHUMATh OCO3HAHHbBIC DPELICHUs,, OPUEHTHUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ACATEILHOCTH YUEHOTO;

OCO3HaHUE JIMYHOTO BKJIAJa B IIOCTPOEHHUE YCTONUMBOTO Oy IyIIETo;

4) 3cTeTHYECKOT0 BOCTINTAHUSA:

3CTETUUECKOE OTHOLIEHUE K MUPY, BKJIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA, IPUCYIIEro (PU3MUECKON HayKe;

5) TpynoBoro BocnuTaHus:

WHTEpeC K pa3in4yHbIM cdepam MpodecCHOHATLHON JIeSTEILHOCTH, B TOM YHUCIE CBA3aHHBIM C (DU3UKOU M
TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAaHHBIM BbIOOp Oynymied npodeccuu M peanu3oBbIBaTH COOCTBEHHbIE
KU3HECHHbBIC IJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO W CaMOOOPa30BaHMIO B 00JacTH (DM3UKK HA MPOTSHKCHUU BCEH
KU3HH;

6) 3K0JI0rHYeCKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTD IKOJIOTUYECKOH KYJIbTYPhI, 0CO3HAHKE IIT00aTBHOTO XapaKTepa IKOJOTHYECKHX MTPOOIIeM;

IJIAHUPOBAHUE M OCYUIECTBIIEHUE JIEUCTBUN B OKpY>Karollled Cpe/ie Ha OCHOBE 3HAHHUS 11€JIE yCTOHYMBOIO
Pa3BUTHS YEIOBEUECTBA;

pacIIMpeHHne OIMbITa JEATEIBHOCTH JKOJIOIMYECKOW HAIPAaBIEHHOCTH Ha OCHOBE HMEIOLIUXCS 3HAHUH IO
¢u3uke;

7) HEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHUPOBAaHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (U3MUECKON
HayKH;

OCO3HaHUE IIEHHOCTH HAYYHOH NEATeIbHOCTH, TOTOBHOCTH B IpOIECCe HM3Y4YEeHHS (DPM3UKH OCYIIECTBISATH
MIPOEKTHYIO U UCCIIEJIOBATENBCKYIO JESTENbHOCTh MHIMBUAYAIBHO U B IPYTIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/bHbIE YHUBEpPCAJIbHbIE YUeOHbIe TeiicTBHS

ba3oBrble JJornuyeckne qeHcTBUA:

CaMOCTOSITEIbHO (hOPMYJIUPOBATh M aKTYyaJIM3UPOBATH IPOOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

OTIPEIEIIATh MEeNN ACSITSIIBHOCTH, 3a0aBaTh MapaMeTPhl U KPUTEPHUH UX JOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTHU M MPOTUBOPEYHSI B PACCMATPUBAEMBIX (PU3NYCCKUX SBICHUSX;

pa3pabaThIBaTh IJIaH PEIICHUS TIPOOJIEMBI ¢ YUETOM aHAIHM3a UMCIOIINUXCS MAaTEPHATBLHBIX M HEMaTePHUaIbHBIX
pecypcoB;
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BHOCUTH KOPPEKTUBBI B JEATECIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM, OLICHUBATH PUCKU
MOCTIEJICTBUM JICSITEIHHOCTH;

KOOPAWHHUPOBATh W BBITIOJNHATH pPabOTy B YCIOBHUAX PEATBLHOTO, BHUPTYAIBHOTO W KOMOWHHPOBAHHOTO
B3aMMOCHCTBHSI;

pa3BHUBaTh KPEATHBHOE MBIIIJICHUE MTPH PEIICHUH KU3HESHHBIX ITPOOJIEM.

ba3zoBble ucciiefoBaTeIbCKHe AeiicCTBUSI:

BIIA/IETh HAYYHON TEPMUHOJIOTHEH, KIFOUEBBIMH MOHATHIMH U METOAAMH (DU3MUECKON HAYKH;

BIIQJICTh HaBBIKAMU Y4YE€OHO-UCCIICJIOBATEILCKOW M TIPOCKTHOW JIEATSIIBHOCTH B 00JacTH (U3UKH,
CIIOCOOHOCTBEO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOMCKY METOJOB pelIeHUs 3aj1ad  (U3NYECKOTrO
colep kKaHus, MPUMEHECHUIO Pa3INIHBIX METOIOB TIO3HAHHUS;

BIIQJICTh BHUJIAMHU JICSATEIBLHOCTH MO TOJYYCHHIO HOBOTO 3HAHHS, €0 WHTEPIPETAIMU, MPEOOpPa30BaHUIO U
MPUMEHEHUIO B PA3JIMYHBIX yYYEOHBIX CUTYaIUsX, B TOM YHCJIE MPH CO3JaHUU YYeOHBIX MPOCKTOB B 001acTH
li1)36370 47 8

BBISIBJISITh TIPUYUHHO-CIIE/ICTBEHHBIE CBSA3W W aKTyaJIM3MPOBATH 3a/ady, BBIIBUTATh THUIOTE3y €€ pelIeHHs,
HaxXOJUTh aPTyYMEHTHI JJIs I0Ka3aTeIbCTBA CBOUX YTBEPKACHUM, 3a1aBaTh MapaMEeTPhl U KPUTEPUU PEIICHHUS,

AQHATU3UPOBATh TMOJYYCHHBIE B XOAC PpCELICHUS 3aJayd pPe3yJbTaThl, KPUTUYECKU OICHUBATH UX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh H3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh M (OPMYJIUPOBATH COOCTBCHHBIC 3ajauyd B 0OOpA30BATEIbHOW JEATEILHOCTH, B TOM YHUCIC IPU
W3yUYCHHU (QU3NKH;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIICHUBATh TIPUOOPETEHHBII OTIBIT;

YMETh MMEPEHOCUTH 3HAHUS IO (DU3HKE B MPAKTHUECKYIO 00JIACTH JKU3HEESITeTHHOCTH;

yYMETh MHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JacTei;

BBIJIBUTATh HOBBIC UCH, TIPEIaraTh OpUTHHAIBHBIE TIOXO/IBI U PEIICHHUS,

CTaBUTH MPOOIIEMBI U 3a]1a49H, TOITYCKAIOIIUe aJbTePHATHBHBIE PEIICHNUS.

Pa6ora ¢ undopmanueii:

BJIaACThL HAaBBIKAMM ITOJTY4YCHUA I/IH(I)OpMaLII/II/I (bI/I3I/I‘ICCKOFO COACPIKAaHUA M3 MCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITETHHO OCYIIECTBISITh MOWCK, aHANIN3, CUCTEMATH3AlNI0 W MHTEPIPETAIIHIO UHPOPMAIIMHA PA3THIHBIX
BUJIOB 1 (DOPM MPEJICTABICHUSI;

OIICHUBATh JIOCTOBEPHOCTh MH(OPMAIINH;

WCIIONIb30BaTh CPEJICTBA MH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PENICHUH KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX W OPraHU3alMOHHBIX 3aJa4 C COOJIFOJIEHHEM TpeOOBaHWH HSPrOHOMHUKH, TEXHUKU
0€30MacHOCTH, TUTHEHBI, PECypCOCOEPEIKEHHs, IPABOBBIX W 3TUYECKUX HOPM, HOPM HH(POPMAI[MOHHON
0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COACPIKAaHUS B Pa3IMUHBIX (opmarax ¢ y4€ToM Ha3HaueHHUs WH(OPMAIUN U
IEJIEBOH ayUTOPUH, BBIOHPAsi ONTUMAITBHYIO ()OPMY MTPECTABICHUS U BU3yaTH3aIINH.

KoMMyHKaTHBHBIE YHUBEPCAJIbHBIE yYeOHbIE TeHCTBUS:

OCYIIECTBIISTH OOIEHNE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOM JESTEILHOCTH;

PaCIO3HABATh MPEIOCHUTKYA KOHPIMKTHBIX CUTYAlMi U CMST4aTh KOH(IUKTHI;

Pa3BEéPHYTO U JIOTMYHO U3JIaraTh CBOKO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB;

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHTHON U UHTUBHUIYaIbHON PabOThI;

BBIOMPATH TEMATHUKY U METOJIbI COBMECTHBIX JICHCTBUI ¢ YUETOM OOIIMX HHTEPECOB U BO3MOKHOCTEH KaXKI0T0
YjIeHa KOJIEKTHBA;

MIPUHUMATh [eTH COBMECTHOW JESTEeIhbHOCTH, OPraHW30BBIBATH W KOOPJAMHUPOBATH JICUCTBUS 10 €€
JIOCTHIKEHHIO: COCTAaBIISATh IUIAH JICWCTBUH, pacrupeneisaTh poJid C Y4ETOM MHEHUH YYacTHHUKOB, OOCYXIaTh
pe3yJibTaThl COBMECTHOU PabOThI;

OILICHMBATh KAUYECTBO CBOEI0 BKJIJa U KAXJI0I'0 yUYaCTHHKA KOMaH/Ibl B OOILIUI Pe3ysbTaT 1Mo pa3padoTaHHbIM
KPUTEPUSIM;

npejajiaraTh HOBBIC IPOEKTHI, OLIEHWBATH HIACH C IO3UIMM HOBHM3HBI, OPUIMHAJIBHOCTH, HPAKTHYCCKOU
3HAYUMOCTH;

OCYIIECTBJISTh TIO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3JIMYHBIX CHUTYAIHSX, MPOSBISATH TBOPUYECTBO U
BOOOpaKeHUE, OBITh MHUIIUATHBHBIM.

PeryyisiTHBHBIE YHHBePCAJbHbIE yUeOHbIE A€l CTBHS

Camoopranuszanus:

CaMOCTOSITEITFHO OCYIIECTBIISATH TIO3HABATEIBHYIO JICATEILHOCTh B O0JIACTH (PU3UKU U ACTPOHOMUHU, BBISBIISAThH
poOIEMBI, CTAaBUTh U (hOPMYITHPOBATH COOCTBEHHBIC 3aaYH;
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CaMOCTOSITETIHHO COCTaBIISITh IUTAH pPEIICHUs pPacu€THBIX M KAaYeCTBEHHBIX 33Ja4, IUIAH BBITOJHECHUS
MPAKTUIECKON pabOTHI C yUETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M PEANOYTCHUH;

JaBaTh OIIEHKY HOBBIM CHUTYAIIHsIM;

pacmmpsTh paMKH y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHNN;

JieNiaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEILCHNUE;

OIIEHNBAThH MPUOOPETEHHBIN OTIBIT,

Croco0CTBOBaTh (POPMHUPOBAHUIO W MIPOSBICHUIO dPYIUIINH B 00IACTH (PU3UKH, TTOCTOSHHO TOBBIMIATH CBON
00pa3oBaTesbHbIN U KYJIbTYpPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLUMOHAIbHBI MHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHBHI B JIEATEIHHOCTH, OIICHWBATH COOTBETCTBHE
Pe3yAbTAaTOB LEISIM;

BJIaJIeTh HAaBBIKAMU MO3HABATEIbHON peQIIEKCUN KaK OCO3HAaHUs COBEPIIAEMBIX JEHCTBUI M MBICIUTEIBLHBIX
MIPOIIECCOB, UX PE3YIHTATOB H OCHOBAHUN;

WCTIONTB30BATh MPUEMBI peIeKCUH TSI OTICHKH CUTYalllH, BBIOOPa BEPHOTO PEIIEHYIS,;

yYMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEILICHHS M0 UX CHUKCHUIO;

MPUHUMATh MOTUBBI U @PTYMEHTBI JAPYTUX [P aHAIHU3E PE3YJIbTaTOB JACSITEeIHHOCTH,

MIPUHUMATH ce0s1, TOHUMas CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apI'yYMEHTHI APYTUX MIPU aHATINU3€ PE3YIbTATOB AE€ITEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHUX HA OMIMOKH.

B mporiecce qocTHKEHNS TMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI 10 (PHU3HKE ISl YPOBHS CPEITHETO
o0miero o0pa3oBaHWsl y OOYYarOMIMXCS COBEPIIEHCTBYETCS SMOIIMOHANBHBIN HMHTEIUIEKT, MPEATIONararoini
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIONIETO CHOCOOHOCTh IOHMMATh CBOE HOMOIMOHAIBLHOE COCTOSHHUE, BHJIIETh
HaIpaBIIeHUs PAa3BUTHSI COOCTBEHHOI SMOIIMOHAIBHOM chepsl, ObITh yBepEeHHBIM B ce0e;

CaMOpEryJIMPOBaHUs, BKIIIOYAIONMIETO CAMOKOHTPOIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE
IIOBCACHUC, CHOCO6HOCTB AJalITUpPOBATLCA K OMOIMOHAJIBHBIM HU3MCHCHHAM H TIPOABJIATH FI/I6KOCT]:», 6I)ITL
OTKPBITHIM HOBOMY;

BHYTpeHHCﬁ MOTHBaIuu, BKJHO‘-IaIOHIeﬁ CTpEMJICHUE K JOCTHIXCHHIO MLCIUM U YCIIEXYy, OIITUMU3M,
WHUIOHWATUBHOCTL, YMCHUC HCﬁCTBOBaTB HUCXO0ds U3 CBOUX BO3MO)I(HOCTCI>'I;

AOMMATHH, BKIIOYAIOMIEH CITIOCOOHOCTh MOHWMATh AMOIMOHAIHHOE COCTOSHHE IPYTHX, YYUTHIBATH €r0 NpHU
OCYIIIECTBICHUN OOIICHHUs, CTIOCOOHOCTh K COYYBCTBHUIO U COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYArOIIHUX CHOCO6HOCTI) BbICTpanMBaTb OTHOWICHHUA C JOPYIrdMU JIIOAbMH,
3a00THTKCS, TPOSIBIIATH MHTEPEC U Pa3periaTh KOHPIUKTHIL.

NPEAMETHBIE PE3YJIbTATBI

K xonmy o6yuenus B 10 kjacce mpeaMmeTHBIC pe3yabTaThl Ha 0a30BOM YpPOBHE MOJDKHBI OTPaKaTh
c(OPMHUPOBAHHOCTD Y O0YYAOIIMXCSI YMEHUI:

JIEMOHCTPHUPOBATh HA TPUMEPAx POJb U MeCTO (U3MKH B (DOPMHPOBAHWM COBPEMEHHOW HAyYHOW KapTHUHBI
MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUM, B IIPAKTUYECKOH JESITEIbHOCTH JIFOIEH;

YUUTBIBATh TPAHUIIBI MPUMEHEHUSI M3YYEHHBIX (U3MUECKUX MOJIENel: MaTepualibHas TOYKa, MHEpIUaTbHAas
cucremMa otcuéra, abCOIOTHO TBEPOE TENO, UACATBHBIN a3, MOJEINA CTPOSHUS Ta30B, KUJIKOCTEH U TBEPIBIX
TeJI, TOYEYHBIHN SIEKTPUIESCKHUH 3apsij P PEIIeHUU (PU3NUSCKUX 3a/1a4;

pacrio3HaBath (uU3WUECKHe SBICHUS (MPOIecchl) M OOBACHATH WX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIDHO-KMHETUYECKON  TEOpUHM  CTPOEHMs  BEUIECTBA M JIEKTPOJWHAMHMKHU: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEIHOE JBWKEHUE, CBOOOIHOE MaJCHUE T, JBMKEHHE 110 OKPYKHOCTH, MHEPLHS,
B3auMoJieiicTBue Tei, MU y3us, OPOYHOBCKOE JIBUIKEHUE, CTPOCHUE KHUJIKOCTEH M TBEPABIX Tel, U3MEHEHHUE
00bEéMa Ten MpH HarpeBaHuM (OXJIAXKJICHWMH), TEIIOBOE paBHOBECHE, HCIApeHHe, KOHJCHCAIWs, IUIaBIICHHUE,
KpUCTAJUIM3ALUsl, KUIIEHUE, BIIAXXKHOCTh BO3yXa, MOBBIIICHUE IABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXAYy MNapaMeTpaMy COCTOSHHSI ra3a B H30MpOIECccax, DJEKTPU3alvs Tel, B3anMOICHCTBHE
3apsoB;

OIMCHIBATh MEXaHMUYECKOE JBIKEHHE, UCTIONb3YS (PU3MYecKre BEIMYMHBI: KOOPIUHATA, YTh, IIEpEeMELICHNUE,
CKOpPOCTb, YCKOpEHHME, Macca Tejla, CHa, MMIIYJbC Tela, KMHETHYeCKas DSHEeprusi, MOTEHIMaJIbHas 3HEprus,
MexaHuuecKkas padora, MeXaHMYecKass MOITHOCTD; TIPH ONMHCAHUH NPAaBHIILHO TPAKTOBaTh (PU3MYECKUN CMBICT
WCTIONIb3YEMbBIX BEJIMYMH, WX O003HAUeHWsS M CIWHUIBI, HaXOJUTh (OpMYJbI, CBSI3BIBAIOIINE JAHHYIO
(PM3UYECKYIO BETUYHUHY C APYTUMU BEIIMYMHAMU;

OTHCHIBATh W3YYECHHBIC TETUIOBBIE CBOWMCTBA TeNl M TEIUIOBBIEC SBICHHS, MCHOJIB3YS (DU3MUECKUE BEINYHHBIL:
JaBJICHUE Tra3a, TEeMIeparypa, CpeaHss KHUHETHYECKash DSHEPIrus XaoTHYECKOTO JIBJKCHMSI MOJIEKYJI,
CpeAHEKBaJpaTH4YHas CKOPOCTb MOJICKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHSSI JHEprusi, pabora rasa,
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KOX(QPHULHMEHT MOJE3HOTO ACHCTBUS TEIUIOBOIO ABHUTATENS; IPH OMHMCAHUU MPABUJIBHO TPAKTOBATH (QU3MUCCKHUH
CMBICIT HCHOJBb3YEMbIX BEIMYUH, MX OOO3HAYCHMS W EIUHUIBI, HAXOTUTHb (POPMYIIbI, CBS3BIBAIOIIUE JaHHYIO
(bu3nUecKy0 BEIUUYUHY C IPYTUMH BEJIUYHHAM;

OINMCHIBATh H3YUYCHHbIC OHJIEKTPUYECKHUE CBOMCTBA BELIECTBA W 3JIEKTPUUECKHE SIBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKUE BEIMYUHBL: DICKTPUUCCKUH 3apsii, AJIEKTPUYEcKOe TIoje, HamnpspKEHHOCTH IO,
MOTEHIIHAN, PA3HOCTh ITOTEHIMAIOB; NPH ONMCAHUHU MPABUIBHO TPAKTOBATH (PM3MUECKHM CMBICI MCIOJIb3YEMbIX
BEJIMYMH, UX 0003HAYCHUS U €ANHUILIbI, yKa3blBaTh (DOPMYIIbI, CBA3BIBAIOLINE AAHHYIO (U3MUYECKYIO BEIUUUHY C
JPYTHMHU BEIUYUHAMY;

aHaIM3UpOBaTh (PU3MYECKUE TPOLECCHl U SIBICHUS, MCTONB3YS (DM3MYECKHE 3aKOHBl M TPUHIMIIBL 3aKOH
BcemupHoro Tarotenus, I, II u III 3akonbl HbploTOHa, 3aKOH COXpaHEHUsS MEXaHMYECKOW HSHEpPruM, 3aKOH
COXpPaHEHHUsl UMIYJIbCa, MPUHIMII CYNEPHNO3ZUIMN CHUJI, IPUHIUI PAaBHONPABUS WHEPLHAIBHBIX CHCTEM OTCUETa,
MOJIEKYJISIPHO-KHHETHUECKYI0 TEOPHIO0 CTPOEHMS BEILECTBa, ra30Bbl€ 3aKOHBI, CBS3b CPEAHEN KUHETHYECKOU
SHEPTUHU TEIUIOBOTO ABMKEHMS MOJICKYJ C aOCOJIOTHOW TeMIIEpaTypol, NMEPBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpaHEHUs 3JIEKTPUUECKOro 3apsiia, 3akoH KylloHa, Ipu 3TOM pasiuyarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIbI, 00JaCTH) TPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE IPUHIMITBI JICHCTBHUS MAIIMH, TPUOOPOB M TEXHUUYECKUX YCTPOUCTB; Pa3inyaTh YCIOBHS
nx 0€30MacHOro UCIOJIb30BAHNUS B IOBCEJHEBHOM KHU3HU;

BBITTOJIHSTH SKCIICPUMEHTHI TI0 UCCIIEIOBAaHUIO (PU3MYECKUX SBICHUN M MPOIIECCOB C UCIOIB30BAHUEM MPSIMBIX
W KOCBEHHBIX M3MEPEHHUH, MpH 3ToM (OpMYIHpOBaTh NpolieMy/3aqady M THIIOTe3y Y4eOHOTO JKCIEPUMEHTA,
coOHpaTh yCTAaHOBKY U3 IPEAJIOKEHHOTO 000PYA0BaHMUs, IPOBOIUTH ONBIT U (POPMYIMPOBATEH BHIBOJIBI;

OCYILLIECTBIIATH MPSAMbIE U KOCBEHHbIE M3MEPEHUS (PM3MUECKUX BEJIUYUH, IIPU 3TOM BBIOWPATH ONTHUMAaJIbHBIN
croco0 M3MEPEHUsl U UCTIONb30BATh N3BECTHBIC METO/IbI OLIEHKH MTOTPEHIHOCTEH H3MEPEHUIA;

HCCIIEI0BATh 3aBUCUMOCTH MEXAY (U3MUECKHUMU BEJIMYMHAMM C UCIIOJIb30BAaHUEM INPSIMBIX W3MEPEHU, IpU
3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHPOBATh PE3yIbTaThl MOJYUCHHON 3aBUCUMOCTH (PM3MUYECKUX BEJIINYMH B
BUIe TaOIHIl ¥ TPAQUKOB, IeJIaTh BEIBOJIBI 10 pE3yJIbTaTaM HUCCIICIOBAHNS;

co0oaTh mpaBuiIa 6e30MacHoOTo TPyAa MPH MPOBEACHUH MCCICIOBaHUN B paMKaxX yueOHOro SKCIIEpUMEHTA,
y4eOHO-UCCIIEI0BATEIbCKOM M IMPOEKTHON JEATEJBHOCTH C HCIOJIb30BAHHMEM M3MEPHUTENIBHBIX YCTPOICTB H
nabopaTopHOro 00OPYAOBAHUS;

pemaTh pacyéTHbIC 3aJadyd C SBHO 3aJaHHOM (DU3NYECKON MOJIENbIO, HMCIOJb3Ysl (U3UUECKUE 3aKOHBI M
NPUHLOMIIBI, Ha OCHOBE aHalM3a YCJOBMS 3aJa4M BHIOMpATh (DU3MUYECKYI0 MOJENb, BBIACATH (U3UUECKHUE
BEJIMYMHBI M (POpMyJbl, HEOOXOAMMBIE Ui €€ pELICHUs, MPOBOJIUTH pacuéTbl M OLEHUBATh PEabHOCTD
MOJTYYEHHOT0 3HaUeHHS (PU3UUECKON BEIINUHUHBL;

pemaTte KayeCTBEHHBIE 3a/ayd: BBICTPAMBATH JIOTMUECKH HENPOTHMBOPEUMBYIO IIETOYKY pPacCyXIEHUH C
OIIOpOH Ha N3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS;

WCTIONB30BaTh MPU pElIeHHH y4eOHBIX 3aJjad COBPEMEHHbIE WH(OPMAIMOHHBIC TEXHOJOTHUH JUIS TOWCKa,
CTPYKTYpHUPOBAHUS, WHTEPIPETAMK W TIpeJCTaBleHUs y4eOHOW U HAYYHO-TIOMYJISIPHOM WH(OpPMAIUH,
MOJIYYEeHHON U3 Pa3InYHbIX HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOJIydaeMyt0 HH(POPMALIUIO;

MIPUBOJUTH NMPUMEPHI BKJIAJa POCCUMCKUX U 3apYOEKHBIX yUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSCHEHHUE
MIPOLIECCOB OKPY’KAOIIEr0 MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

HCTIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW XU3HM JUIsl oOecrieueHus: 0€301acHOCTH
npu oOpaleHny ¢ NpudopaMH ¥ TEXHUYECKUMH YCTPOWCTBAMH, AJISi COXPAHEHUS 3[J0POBbSl U COOJIIOJICHUSI HOPM
9KOJIOTMYECKOTO MTOBEIEHUS B OKpY KaIOIIeH cpejie;

paboTaTh B TpymIe C BBIIOJHEHHEM pPAa3IWYHBIX CONMAJIBHBIX POJIeH, IUIAHUPOBaTh pabOTy TPYIIIbI,
palMOHAJIBHO PACHPEACTSTh OOSA3aHHOCTH M IUIAHUPOBATH JESTEIbHOCTh B HECTAHIAPTHBIX CHTYalUsX,
aJIeKBaTHO OLIEHUBATh BKJIA]] KQXKJIOTO U3 YIaCTHUKOB IPYIIIBI B PEIICHUE PACCMAaTPHUBAEMOM MPOOIEMBI.

K xonmy obOywenns B 11 KkJjacce TpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE OJDKHBI OTpa)kaTb
c(OPMHUPOBAHHOCTD Y O0YUAIOIMXCS] YMEHUI:

JIeMOHCTPHPOBATh Ha MPUMEPax poJib U MeCTO (U3UKH B (POPMHUPOBAHUHM COBPEMEHHON HAy4YHOW KapTHHBI
MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTHM, B IPAKTUYECKOH AEATENbHOCTH JIFOJIEH, LIEJTIOCTHOCTD U
€IMHCTBO (PU3MUYECKON KapTHHBI MUPA;

YUUTBHIBATh TPAaHMLBI IPUMEHEHUSI U3YUEHHBIX (PU3MYECKUX MOJENeH: TOUCUHBIH IEKTPUICCKUN 3apsl, Ty
CBETa, TOYEUHBI MCTOYHUK CBETA, SIEPHAS MOJENb aToMa, HyKJIIOHHAs MOJeNIb aTOMHOIO siipa MPH pPEelIeHun
(bm3udecKux 3amad;

pacno3HaBath QU3HUYECKHE SBICHMS (IIPOLECCHI) U OOBSCHATH MX HA OCHOBE 3aKOHOB 3JIEKTPOAMHAMHUKH U
KBaHTOBOM (DU3MKH: DIIEKTPUYECKAs MPOBOJAMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBHS
TOKa, B3aHMMOJEHCTBUE MAarHUTOB, DJIEKTPOMATHUTHAS MHIAYKIMSA, NEHCTBHE MATHUTHOTO MOJS HA IMPOBOJHUK C
TOKOM W JBWXKYILUICA 3apsil, >JCKTPOMArHUTHbIC KOJEOAHUS M BOJIHBI, TPSMOJMHEHHOE paclpoCTpaHEHHUE
CBETa, OTPaXCHUE, MpeJoMIICHUE, WHTepepeHuus, Nupakuus W TMOJIpU3alus CBETa, AMCIEPCHs CBETa,
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¢dotonnexrpuueckuii d3pdext (Gorodadderr), cBeToBOEC NaBiIcHUE, BOZHUKHOBCHHUE JTHHEWYATOTO CIEKTpa aToMa
BOJIOPOJIa, ECTECTBEHHAS! M ICKYCCTBEHHAsI PaIHOAKTUBHOCTD;

OIMCHIBATh M3YYCHHBIC CBOMCTBA BeIECTBa (DICKTPHUECKHE, MArHUTHBIC, ONTHYECKHE, DICKTPUYECKYIO
MPOBOJIMIMOCTD PA3ITUUHBIX CPEI) M AIEKTPOMATHUTHBIC SIBIICHUS (TIPOLIECCHI), HCIOBb3YsT (PU3UUCCKUE BETHUNHBI:
ANIEKTPUYECCKUN 3apsil, CHIa TOKa, SJIEKTPUYECKOE HAmpsDKEHHE, 3JCKTPHUYECKOE COMPOTHBICHHE, Pa3HOCTD
MOTEHIIMATIOB, 3JCKTPOJBIDKYINAs CHia, padoTa TOKa, WHIYKIWS MarHUTHOTO IIOJis, cujia AMIepa, cuia
JlopeHnia, WHIYKTUBHOCTH KATYIIKH, 3HEPrHsl SJCKTPHUUECKOrO W MArHUTHOTO IOJNICH, MEpuoJi W 4YacToTa
KoseOaHui B KoyeOaTellbHOM KOHTYpE, 3aps] U CHia TOKa B MPOLECcCe MAPMOHMUYECKUX AJIEKTPOMATHUTHBIX
KonebaHuii, (hOKycHOE pAacCTOSHHE W ONTHYEeCKas CWJIa JIMH3bL, NpPU ONUCAHWHU MPAaBHIBHO TPAKTOBAThH
(bu3NYeCKuil CMBICIT HCIIONIB3YEMbIX BEJTMUUH, UX 0003HAYCHUS U EIUHUIIBI, YKa3bIBATh (JOPMYIIBI, CBSI3bIBAIOIIIHE
JaHHYIO0 (PU3MUECKyIO BEIMUUHY C APYTUMHU BEIMUHMHAMU;

OIMCHIBATh HM3YYCHHbIC KBAaHTOBBIC SIBJICHUSI M MPOLECCH, HCMONB3ysd (PU3MYECKHE BEIMYHHBI: CKOPOCTH
AJIEKTPOMATHUTHBIX BOJIH, JJTMHA BOJHBI M YacTOTa CBETA, DHEPTHs U UMIYJbC (HOTOHA, TIEPUO]] TIOIypachaja,
SHEPTHUsl CBSI3M ATOMHBIX sJiep, TPU ONUCAHUM TPABHIBHO TPAKTOBATh (DU3UUECKUI CMBICT HCIOIb3YEeMBbIX
BEJIMYHH, UX 0003HAUCHMSI M €AMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3bIBAIOLINE JAAHHYIO (PU3HUYECKYIO BETUUUHY C
JOPYTUMH BEJIMYMHAMH, BBIYUCIISATH 3HAUCHHE (PU3NUECKON BETUUNHBI;

aHATM3UPOBATh (U3UUCCKUE MPOLECChI U SBICHUS, UCIIONb3Yys (PU3NUeCKHe 3aKOHbBI ¥ MPUHIUIIBL: 3aKoH OMa,
3aKOHBI TIOCIEIOBATEIILHOIO ¥ TapaJIeIbHOTO COCAMHEHHS MPOBOAHUKOB, 3akoH Jlxoyns—Jlenna, 3akoH
AIIEKTPOMArHUTHOW HMHIYKIUH, 3aKOH TPSMOJMHEHHOTO PacIpOCTPaHEHHsI CBETA, 3aKOHBI OTPa)KCHHUSI CBETa,
3aKOHBI TIPETIOMIICHHS CBETa, ypaBHeHWEe DHITEeWHa sl POTOIP(PEeKTa, 3aKOH COXPAHCHUS SHEPIUH, 3aKOH
COXpaHCHHUSI HMITYJIbCA, 3aKOH COXPAHCHUS JJICKTPUYECKOTO 3apsja, 3aKOH COXPAHEHHS MAacCOBOTO YHCIA,
nocTyiatel bopa, 3aK0H paJinoaKTUBHOTO pacnajia, NPy ATOM pa3inyarh CIOBECHYIO (JOPMYIHUPOBKY 3aKOHA, €TO
MaTeMaTHUYECKOE BHIPAKECHUE U YCIIOBHS (TPAHUIIBI, 0071aCTH) TPUMEHUMOCTH;

OTIPE/ICIIATH HAMPABICHUE BEKTOPA WH/YKIIUKH MarHUTHOTO TOJISI TIPOBOJIHUKA C TOKOM, CHJIBI AMITEpa U CHITBI
Jlopenua;

CTPOUTH U ONUCHIBATh N300paKEHUE, CO3/IaBaeMOe TUIOCKUM 3epPKasioM, TOHKOH JTMH30M;

BBIMOJTHATH SKCIICPUMEHTBI T10 UCCIIEIOBAHUIO (DU3MYECKUX SBICHUN M MPOIIECCOB C UCIOB30BAHUEM MPSIMBIX
M KOCBEHHBIX M3MEPEHUI: Tpu 3ToM (HopMyIHpoBaTh NpolieMy/3anady U THIIOTE3y Y4eOHOTO dKCIEpUMEHTa,
coOupaTh yCTAaHOBKY U3 MPEATIOKECHHOTO 000PYI0BaHMUs, IPOBOIUTH OTBIT U (POPMYIHPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIC M3MEPCHUST (PM3MUYCCKUX BEIUYWH, MTPH ATOM BBIOUPATH ONTHMATbHBIN
CMOCO0 M3MEPEHUS U UCTIONIBb30BATh U3BECTHBIC METO/IbI OLICHKH MMOTPEIIHOCTEH U3MEPEHUIA;

HCCIIeIOBaTh 3aBUCHMOCTH (DU3MYECKUX BEIMYMH C HCIIOJIb30BAHUEM TIPSAMBIX H3MEPEHHU: TMPH 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJILTAThI MOJTYUYCHHON 3aBUCMMOCTH (DU3NYECKUX BEIUYMH B BUJIC
TaOJHUIL U rPa)MKOB, JeIaTh BHIBOJIBI IO PE3YJbTATAM UCCIICAOBAHMUS,

co0JroIaTh MpaBuiia 0e30MacHOTO TPy/a MPH MPOBEACHUH MCCISJOBaHUI B paMKaxX yueOHOro SKCIIEpUMEHTa,
y4eOHO-UCCIIEIOBATEIbCKOM U IMPOEKTHOH JICITENBHOCTH C HCIOJIb30BAHUEM H3MEPHTENBHBIX YCTPOHCTB H
71a60PaTOPHOTO 00OPYAOBAHUS;

pemiaTh pacyéTHbIC 3aJa4d C SIBHO 3aJJaHHON (DU3MYECKON MOJENBIO, HMCIOb3ysl (U3UUECKUE 3aKOHBI U
MPUHIMITBI, Ha OCHOBE aHalM3a YCIOBHS 3aJa4d BBIOMpATh (DU3UYECKYIO MOJICNb, BBUICIATH (U3UUECKUE
BEIMYMHBI W (DOPMYIbI, HEOOXOJMMbIC Ui e pEIIeHUs, MPOBOJUTH pacu€Thl M OICHUBATh PEATbHOCTD
MOJYYEHHOT0 3HAUCHUS (PU3UUCCKON BEITMYHUHBL;

pemaTh KadecTBEHHbBIC 3aJjaud: BBICTPAMBATH JIOTHUECKH HEMPOTHBOPEUMBYIO IENOYKY pAacCyXKICHHH C
OIIOpOI Ha N3YyUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYCCKHE SIBICHMS,

WCTONB30BaTh MpPU pelIeHHH y4eOHBIX 3aJad COBPEMEHHbIEe MH(OPMAIMOHHbIE TEXHOJOTHUH JUIS TOHWCKa,
CTPYKTYPHUPOBAHUS, WHTEPIPETAMN W TIPEJICTaBICHHUS Y4eOHOW ¥ HAYYHO-TIOMYJISIPHOW WH(OpMAIUH,
MOJYYeHHOW M3 Pa3InYHbIX HCTOYHHKOB, KPUTHYECKH aHATTM3UPOBATH ITOJIy4aeMyr0 HH(POPMAIIUIO;

OOBSICHATH NPUHLHUIBI ACHCTBHUS MAaIIWH, NMPHUOOPOB M TEXHUUYECKHX YCTPOMCTB, pa3iuyarh yCJIOBUS HX
0€e301acHOro UCIIOJIF30BAHMUS B TIOBCEJHEBHOM KHU3HU;

MIPUBOJIUTH TIPUMEPHI BKIIAJIa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH, B O0BSICHEHNE
MIPOILIECCOB OKPY’KAIOILEro MUPa, B Pa3BUTHE TEXHUKU M TEXHOJIOTH;

HCTIONBb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW XU3HM JUIsl oOecrieueHus] 0e301acHOCTH
npu o0palieHnu ¢ NPUOOpaMH M TEXHUYECKUMH YCTPOUCTBAMH, JIJISI COXPAHEHUS 37I0POBbSI U COOIIOJICHUSI HOPM
9KOJIOTHUECKOTO TIOBEJICHHSI B OKpYIKaroIel cpe/ie;

paboraTe B TpYHNIE C BBINOJHEHUEM pPAa3IMYHBIX COLMAIBHBIX pOJIEH, IUIAHUPOBAaTh paboTy TPYIIIHL,
palMOHATIBHO pPACHpEACIsITh OOS3aHHOCTH W TUIAHUPOBATH JICSTEIBHOCTh B HECTAHJAPTHBIX CHTYaIUSIX,
aJICKBAaTHO OICHUBATH BKJIAJI KaXKJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE paccMaTprUBaeMoi IPOOIIEMBI.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosnuecTBO yacon DJIeKTPOHHbIE

(uugposbIe)

Nen/m | HammeHoBaHHe pa3/ieJioB H TeM IPOrPaMMbl Beero Kontpousnbie | IIpakTuyeckue 06pazoBaTeILHbIe
padoTsI padoThI pecypes

Paznea 1. DU3UKA U METOAbI HAYUYHOI'O IO3HAHUSA

bubmmoreka [JOK
1.1 Du3MKa U METOABI HAYYHOI'O IIO3HAHUS 2 https://m.edsoo.ru/7f4 1bf72
Uroro no pazpeny 2
Paznen 2. MEXAHUKA

bubnuoreka [JOK
21| Kunemaruxa ) https://m.edsoo.ru/7f41bf72

bubnunoreka [JOK
22 | Amnawika / https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUs B MEXaHUKE 6 1 1 Eggglf/ﬁe;iionlfn 41672
Uroro no pazneny 18
Pasznen 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMOJANMHAMHUKA

. bub6mmoreka IJOK

3.1 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKONW TEOPHH 9 1 https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMHUKHI 10 1 ﬁgg?j;:;e;iiojf ITEA1bET2
3.3 ArperatHbie cocTOsTHUS BerecTBa. Da30BbIe IEPEXOIbI 5 Eggg?/ﬁzliﬁ)orﬁﬂ 41672
Uroro no pazaeny 24
Paznen 4. JIEKTPOANMHAMUKA

bu6mmoreka IJOK
a1 I7eKTpoCTaTHKA 10 ! https://m.edsoo.ru/741bf72
4.2 ITocTosiHHBII AIIEKTpUUECKUN TOK. TOKHM B pa3IMUHBIX Cpelax 12 1 ﬁtliggl;l/(;;eeze‘s(li)orﬁ/7 41672
Uroro no pazaeny 22
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PezepBHOe Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 3
11 KJIACC
KosnuecTBO 4acon DJIeKTPOHHbIE
Ne HanmMeHoBaHue pa3iesioB U TeM MPOrpPaMMbl K I (wnppoBIe)
n/n pas3a porp Beero O;ITIJOJII)HBIC pﬁaKTuquKne 06pazoBaTebHbIE
padoThI padoThI pecypebt
Pazjnen 1. 3JIEKTPOANHAMUKA
1.1 MarnuTHOe none. DJIeKTPOMarHuTHasE HHTyKIHs 11 1 3 Eggg'l;l/cr);eeliiascl){)orﬁﬂ f41c97¢
Uroro no pazpeny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
2.1 MexaHu4yecKkue 1 AJIEKTPOMAarHUTHBIE KOJIeOaH s 9 1 Egg;?/ﬁzziiorﬁn f41097¢
2.2 MexaHu4ecKue U 3JIEKTPOMATHUTHBIE BOJIHBI 5 1 Egggl;l/cr);eeliiascl){)orﬁﬂ f41097¢
bubmmoreka [JOK
2.3 Onruica 10 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 24
Pa3nea 3. OCHOBBI CIIELHIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
. bubmmoreka [JOK
3.1 OcCHOBBI cTIeIMaIbHON TEOPUN OTHOCUTEIHHOCTH 4 1 https://m.edsoo.rw/7f41¢97¢
Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHThI KBAHTOBOUW OTITUKH 6 bubmorexa LHOK
: https://m.edsoo.ru/7f41c97¢c
bubnunorexa [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢c
bubnunorexa [JOK
4.3 ATOMHOE /1O > https://m.edsoo.ru/7f41c97¢c
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Uroro no paszpeny

15

Pazgen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKU

19

5.1 DJIEMEHTBI aCTPOHOMUU U aCTPO(DUZHUKH 7 BH6H.HOTeKa [OK
https://m.edsoo.ru/7f41c97c

Uroro no pazpeny 7

Pa3znea 6. OBOBIIAIOUIEE IOBTOPEHUE

6.1 O6o06mmatoree MOBTOPEHIE 4 Egggzl;l/ﬁilzlii?rﬁﬂ f41097c

Hroro mo paznemy 4

PesepBHoe Bpems 3

OBILEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» ®usuka, 10 kmace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeabcTBO
«ITpocsenienue»

» ®usuka, 11 kimace/ Makumes I'.J1., byxosues b.b., Yapyrua B.M. non
penakimueit [lapdpentreBoit H.A., AkuinonepHoe o0iiectBo «M31aTeabcTBO

«IIpocBenieHue»

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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