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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH U TpeOOBaHUI K pe3yJbTaTam
OCBOCHHMsI OCHOBHOUM 00pa3oBaTeNbHON Mporpammsbl, mnpeacTtaBieHHbx B OI'OC
COO, a Ttakxke c yuy€roM (QenepasbHON paboyeil MporpaMMbl BOCIHUTAHUS U
KOHLEMLIUKA TpernojiaBanus yyeOHoro mnpeamera «DPusnka» B 00pa3oBaTENbHBIX
Opra"u3anusx Poccuniickon denepanum, peann3yoIuX OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

Conepxxanue mnporpamMmbl 10 (U3MKE HaNpaBiIeHO Ha (QOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MHupa oOyuaromuxcs 10-11 xmaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESITEIbHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usuke coorBercTByeT TpebdoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METANpPEIMETHBIM pPE3yJbTaTaM
oOy4eHMs, a TaKK€ YYHMTHIBAET HEOOXOJIMMOCTh pealu3alud MEXIPEIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-HAYyYHbIMM YYEOHBIMH IpeaMmeTamu. B Heil
OTIPE/IETISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHUs (PU3UKU HA YPOBHE CPEIHEro OOLIeTo
o0Opa3oBaHMsl, MJIAHUPYEMBIE PE3yJbTaThl OCBOECHUSI Kypca (DPU3UKHU: JTUYHOCTHBIE,
MeTarpeIMETHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yIbTaThl OCBOEHUS Kypca (U3UKHU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIBTAThI 10 roj1aM 00yUEHUs;

e cojepkaHue yueOHoro npeamera « @u3nkay 1mno rogaM oOydeHwusl.

®duzuka Kak Hayka O HambOosee OOHIMX 3aKOHaX MPUPOJIBI, BBICTyMHas B
KayecTBEe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIAJ B CUCTEMY
3HaHu# 00 okpy»karomeM mupe. LIIKoapHBINA Kype GU3NKH — CUCTEMOOOPA3YIOLIHI
JUISL €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PU3UUECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB W SBJICHWN, HM3y4aeMbIX XWUMHUCH, OHMOJIOTHEH,
dbusuyeckoir reorpadueld W acTpoHOoMHei. lcronap3oBaHWE U AKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUWA  ONpeeNsseT XapakTep U Pa3BUTHUE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTHKH, TPaHCIOpPTa, OCBOEHUS
KOCMOCA, IOJIy4YEHUS! HOBBIX MAaTE€pHAIOB C 3a/JlaHHBIMU CBOWCTBAMHU W JIPYTHX.
N3ydyenne (Pu3MKM BHOCUT OCHOBHOW BKJaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HayYyHOW KapTHHBI MHMpa OOydyaromuxcs, B (pOpMHpPOBAHHE YMEHHM NPUMEHSTH
HAy4YHbI METOJI MO3HAHMSI PY BBITIOJIHEHUH UMH YYEOHBIX HCCIIEJOBAaHUMN.

B ocHOBy kypca ¢Gu3WKK AJiS ypOBHSI CpefaHero oOmiero oOpa3oBaHMS
MIOJIOKEH PpAX HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLUIIBI €ro
OCTPOECHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTHUECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHual U3 BCeX pas3zesioB (hU3MKHU, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOMN (DU3HUKHU.

Hoes cenepanusayuu. B CcOOTBETCTBUM € HEW Marepuan Kypca (U3UKA
o0beMHEH BOKPYr (Qu3nueckux Teopud. Begymmm B Kypce sBIseTcCs
(dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanusanuss mnpeanonaraeT HMCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (DU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢bu3uKku ¢ pa3BuTHEM OOIECTBAa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKHUMH MTPOOTIEMaMH.

Hoess npuknaonoii  nanpaenennocmu. Kypc ¢Gu3uku —mpeanoiaraet
3HAKOMCTBO C HIUPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTHYECKUX TPHUIIOKCHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuszayuu peanusyercss MOCPEACTBOM BBEIACHHUS DJIEMEHTOB
COJIEpKaHUsl, TMOCBSMIEHHBIX DJKOJOTHYECKUM MpoOeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHHKUA M TEXHOJOTHUW, a TaKKe OOCYKICHUS
po0JieM paloOHATBHOTO MPUPOIONOJIB30BAHUS U DKOJIOTHYECKOM 0€30MacHOCTH.

CrepxHEBBIMHU JJIEMEHTAaMHU Kypca (PH3UKM Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SABIAIOTCS (PU3MUECKUE TEOpHH ((POPMHUpPOBAHUE MPEICTABICHUN O
CTPYKTYypE MOCTPOCHHS (PU3NUYECKON TEOPUH, POIH (PYHIaMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O TMPUPOJE, TpaHUIAX
MPUMEHUMOCTH TCOPUH, I ONUCAHWUS €CTECTBCHHO-HAYyYHBIX SBICHUH U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peamu3yercs Mpex]ie
BCEro 3a CU€T OpPraHU3allMy SKCIEPUMEHTAIBHOU NEATEbHOCTH O00YYaroluXCsl.
Jlns  6a3oBOro ypoBHS Kypca (PU3MKH — OTO HCIOJIb30BaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpBIE B IporpamMme mno (pusnke oObeIMHEHBI B OOMIMN CIIMCOK YYCHHUYECKHUX
NpakTUYeCKUX padoT. BeijeneHrne B yka3aHHOM IE€pedHE JIabOpaTOpHBIX padoT,
OPOBOAMMBIX [ KOHTPOJsSI M OIIGHKH, OCYIIECTBISETCS  yYaCTHHUKAMHU
00pa3oBaTEIBLHOIO TMpoIecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obecrnieumBaeTcs OBJIAJICHHUE
OOyYarOIIMMUCS YMEHUSIMU TPOBOJIUTh KOCBEHHBIE W3MEPEHHUs, HCCIECIOBAHMUS
3aBHCHUMOCTEH (PU3NYECKUX BEIUYMH U TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEIOKEHHBIX TUTIOTE3.

bonpmoe BHUMaHWE yAENsSETCA pPENICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM AJjig pacd€THBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJaHHON (PU3MYECKON MOIETBIO, TO3BOJISAIONINE TPUMEHATh U3YYeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjiesia Kypca, TaK W WHTETPUPYs 3HAHHS U3
pasHbIX pasnesnoB. [ KayecTBEHHBIX 3a/iay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
0OBsSICHEHHE TPOTEKaHUS (U3MUECKHX SBJICHUH M IPOIECCOB B OKPYKAIOIICH
KU3HU, Tpelyrolue BbIOOpa (U3NYECKOW MOJENu s CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OO€CIEeUeHUI0 Y4eOHOTOo Ipoliecca 0a30BbIi ypOBEHb Kypca
(U3UKHN HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs JOJIKEH U3y4aThCsl B YCIOBUSIX
MpeMETHOr0 KaOuHeTa (U3WKK WM B YCIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAY4YHOro IMKJIa. B xabuHeTe (U3MKHU JTOJDKHO OBITH
HeoOxoauMoe Js1abopaTopHoe 0OOpyJOBaHUE Il BBIMOJHEHHUS YKa3aHHBIX B
mporpaMme 1o (U3NKe YUCHUYECKHX MPAKTUYECKUX PaboOT W JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUIIOM MUHUMAJIBHOM JOCTaTOYHOCTH W OOCCIEYMBAET IOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe T0 (U3WKE KIIOYEBBIX JIEMOHCTpAIui IS
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SBJICHUW M  TPOILIECCOB, OMIHUPUYECKUX H
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTtopHoe 00OpyJIOBaHME Il YYEHHUECKUX TMPAKTUYECKUX padoT
dbopmupyeTCcs B BUAE TEMAaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydYalImmxcsa. TemMaTH4ecKne KOMIUICKTHI
71a60paTOPHOTO O00OPYAOBAHMS JOJKHBI OBITH TMOCTPOECHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPHUI.

OCHOBHBIMHU TIEJIIMH U3y4eHUS PU3KUKHU B 00IIEM 00pa30BaHUU SBIISTFOTCS:

e (QopmMupoBaHue HHTEpeca M CTpEeMJICHHUS OOYy4YalOIIMXCA K HAyYHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE HMX HHTCIUICKTYyaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (DOPMUPOBAHHE
MCCJIeI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHHME HAyYHOTO MHPOBO33PECHHS KaK pe3yibTaTa HW3YYCHHUS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUU OOBSCHATH SBICHUS C HCIOJIb30BAHHEM
(bu3MYeCcKUX 3HAaHUHM U HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue mpeaCTaBICHUNA O poNH (PUMKH JJIs PA3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHre 3TUX 1eneld 00ecreurnBaeTcsl pelieHueM CIIeIyIoNmuX 3a1a4 B

npolecce u3yyeHust Kypca GU3MKU Ha YPOBHE CPEIHEro 00I11ero 00pa3oBaHus:



e TmpuoOpeTeHWe  CUCTEMBl  3HaHUH 00  o0mmx  (u3UYecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, DBJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPO(PHU3UKH;

e (QopMupoBaHue yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHWUS IS
oObsicHeHUs (PU3MYECKUX SBJICHUHM B TMPUPOAEC W IS TNPUHATHUSA
MPAKTUYECKUX PEIIEHUHN B TOBCEAHEBHOM KU3HU;

e OCBOEHME CHOCOOOB pEIIEHUs pPa3IUYHbIX 337a4 C SBHO 3aJaHHOMN
bu3nYecKoil MOJENbI0, 3a/ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3faHue (pU3NIECcKor MOJEIH, aIeKBATHON yCIIOBUSAM 3a/1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB U TPHUHIMUIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHMYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAOUTYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IJIAHUPOBAHHS U TPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAIM3a W WHTEpIpeTaluu HH(pOpMaIuH,
OIPEJENICHHS] JOCTOBEPHOCTHU MOJIyYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCIIOBHM JUISl PA3BUTHSI YMEHUU MPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha usyuenne ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEZIENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1O (QU3MKE TMepeyeHb Ja0OpaTOPHBIX WU
MPAKTUYECKUX PAOOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTEIh JEJIaeT BBHIOOP
MPOBEJEHUS J1a0OpaTOPHBIX pabOT U OMNBITOB C YYETOM HWHIUBUAYAIbHBIX
0COOEHHOCTEH 00yUarOIUXCSl.



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznes 1. ®u3uka u MeTOAbI HAYYHOI'0 NIO3HAHUS

®usuka — Hayka O mpupone. HaydHple METOIBI MO3HAHMS OKPYKAOIIETO
Mupa. Posib OKCriepuMeHTa M TEOpUM B IpPOLECCE IO3HAHUA IPUPOJBIL.
DKCIIEpUMEHT B (pU3HKeE.

MopnenupoBanue (pU3MYECKUX SIBJICHUNA M mpoueccoB. HayuHble TUMOTE3bI.
®duzuveckre 3aKOHbI U TEOpPHH. |'paHHIbl MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponb n Mecto Qu3uku B GOpMUPOBAHMU COBPEMEHHOW HAay4YHOH KapTHHBI
MHpA, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble u ILUQPPOBbIE H3MEPUTENIbHbIE MPHOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

ITepemernienne, CKOpoOCTh (CpeaHsiE CKOPOCTh, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTe€pUalibHOW TOYKHM, UX MPOEKIMM Ha OCHU CHUCTEMBI KOOpIMHAT.
CnoxeHue nepeMeleHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MpsSMOJUHENWHOE JBIXeHue. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHMS, NYTH U NEPEMEIICHUSA
MaTepuaJbHON TOYKU OT BPEMEHH.

CBoOoaHOE nazieHue. Y CKOpeHre CBOOOIHOTO MaJIeHUs.

KpuBonmnHennoe  nBukeHue. J[BMKEHHE  MaTepUallbHOW  TOYKM IO
OKPYHOCTH C MMOCTOSIHHOM 110 MOAYJIFO CKOPOCTBHIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctk. [lepuon u wacrora obparnienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHudyeckne yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JBH>KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC NEPEaadu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIITIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBIKCHUSL.

[IpeoOpa3zoBaHue IBUKEHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGmronenne aBuxkeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU3OHTY H
TOPU30HTANIBHO.



N3Mepenune yckopeHus CBOOOHOTO MaAeHUsI.

Hanpapnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

Yyuenuueckuii sxcnepumenm, n1abopamopusie padonivl

N3yuyeHne HEpaBHOMEPHOTO JABHMXKEHHUS C LIEJBbIO ONPEICIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBaHne COOTHOLIEHUS MEXAY MYTSIMHU, HPOWIEHHBIMU TEIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM TIPU PABHOYCKOPEHHOM
JBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne NBUKEHUS IAapUKa B BA3KOW )KUIKOCTH.

N3yuenue ABuxKEHUS Tea, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHa.
NuepuumanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpuniun cynepno3uuuu cui. Bropoii 3akoH HeroToHa
IUI MaTepUaabHOM TOUKU. TpeTui 3akoH HproTOHA 1711 MaTepHraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Ttsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (moxosi, ckoyibkeHus1, kadenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cuiia TpeHus: nokosa. KoadduuueHt tpenus.
Cuia conpoTUBIIEHUS MPU IBUXKECHUU TeJa B KUJKOCTU UIIU Ta3e.

[TocTynarensHO€E U BpalaTeIbHOE IBUKEHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTENIBHO OcH BpaumieHus. l[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TENA.

TexHuueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MOAIMIHUKY,
IBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHEPUUH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIHNX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CroxeHne CuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JeOpMAIIHH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NMOABEME U MTaJICHHH.

CpaBHeHUME CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUA.

VYcnoBust paBHOBecHs TBEPAOro Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pe3MHOBOM 00pa3Iie, oT ux AedopMariym.

HccnenoBanue ycloBHM pPaBHOBECHS TBEPAOrO TeEJNA, HUMEIOLMIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus ¢ mexaHuke

Nmnynbe MarepuanbHOM TOYKM (Teia), CUCTEMbl MaTepUaJbHBIX TOYEK.
Nmnynbe cuiibl 1 U3MEHEHUE HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCA.
PeakTtuBHOE ABMKEHUE.

Pa6ora cuiabl. MOIITHOCTD CHITHL.

Kunetnueckass sHeprusi MarepualbHOW TOYKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUH.

[ToTenunanbHas SHEprusl. [ToTenuuanbHast SHEprus YIpyro
neOpMUpPOBAaHHOM  TIPYXKHWHBI.  [loTeHIManbHAas  SHeprus Tejda  BOJM3HU
MOBEPXHOCTH 3EMIJIH.

IToTenumanbHbIC u HEIOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HEMOTEHUHUAIBHBIX CUJI C U3MEHCHUEM MEXAHWYECKOM HSHEPrUU CHCTEMBI TeEIL.
3aKOH COXpaHEHHUS MEXaHUYECKOU SHEPTUH.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCcTpoWCTBa UM MPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPYXUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBMKEHHUE.

[lepexoa MOTEHIMATBHON YHEPTUN B KHHETUYECKYIO U OOPaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI ABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI ¢ U3MEHEHWEM MEXaHMYECKON SHEepruu
TeJIa Ha MPUMEPE PACTSIKECHUS PE3UHOBOTO KI'yTa.

Paszpnes 3. MouiekyisipHasi (pU3NKa ¥ TEPMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSL YaCTUI[ BewlecTBa. MoOJenn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPABIX Te U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl Mosnekyll. KonunyecTBo BemectBa. [locTosiHHas ABoraapo.

TermmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkana remmneparyp
Llenscus.



Mopens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpHM HJIEabHOTO Tra3a. AOCONIIOTHas TeMmIeparypa Kak Mmepa
CpEIHEM KWUHETUYECKOW DSHEPrMHU TEIJIOBOrO JABMKEHHMsA vactul rasza. lllkana
temneparyp KenpBuna. I'a3oBble 3akoHBI. YpaBHeHue MeHneneeBa—Knanenpona.
3akoH JlanbroHa. M30mponeccsl B UACAIBHOM ra3e ¢ IMOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mnpeacTaBiIeHUE H3OIMPOIIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckre yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OpTaHUYECKUX COECTMHEHUN.

OmnbiTel 10 MU PYy3UN KUIAKOCTEH U Ta30B.

Mopnenb 6pOyHOBCKOTO ABUKECHHUS.

Mognens onbita LlTepHa.

OnpIThI, JTIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJCHUCTBUA.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOLY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnpIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS MJICaJIbHOTO Tasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK]Ty TapaMETPAMU COCTOSIHUSL Pa3pEKEHHOT0
rasa.

Tema 2. Ocnosvt mepmoOuHaAMUKU

TepMoauHamuueckas cucrema. BHYTpEeHHssI dHEPIUS TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KommyecTBo TemnoTsl U padbota. BHyTpeHHss
JHEpPrus  OAHOATOMHOIO  MJAEAJIBHOro  ra3a. Buael  Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIMUS, U3IyUYCHHE. Y IeIbHas TEIJIOEMKOCTh BEIECTBA.
KonudecTBo TEMIoTh pH TEIIonepeaye.

[lonsitue 00 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJMHAMUKH.
[IpumeHeHrne TepBOro 3akoHa TEPMOJMHAMUKU K u3omponeccam. ['papudeckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMoCTh IPOLIECCOB B IPUPOJIE.

TermmoBble  MammHbl.  [IpuHOMIBI  AEUCTBUSA  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBbIX MamuHax. KoadduimeHt mnose3Horo
neiictBus TteroBo mammubl. [{ukn KapHo m ero ko3dduimeHT mosie3Horo
JENCTBUSA. DKOJIOTHYECKHUE MPOOIEMBI TEIIOAHEPTETUKH.



TexHudyeckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CTOPaHMUsl, OBITOBOM XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3mMeHeHne BHYTPEHHEW 3HEpPrUM Teja IMPU COBEPIICHUH PabOThI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CKAaTOro BO31ayXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEM TpeHHsl (BUIECOIEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPruu (TeMIiepaTyphbl) Tea Ipu TeIionepeaaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHHUIO BO3ayXa (OMBIT C BO3AYILIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEII BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopnvie padonul

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecammuste cocmoanusn eeuwecmea. Dazoevle nepexoovl

[TapooOpazoBanue U kKoHneHcarusi. Vcrnapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXHOCTh BO3Ayxa. HacwlllleHHbIH map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHS OT JaBJICHUS.

Teépnoe Teno. Kpucramnmuyeckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctayioB. Kuakue kpuctauibl. CoBpeMeHHBbIE Marepuanbl. [lnaBieHue u
KpUcTaJTM3anus. Y IeJabHasl TeruioTa miaBienus. Cyoaumanusi.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHuueckne yCTpOHCTBa M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU TMOJTYyUYCHHUS] COBPEMEHHBIX MaTepHaJIOB, B
TOM YHUCJIE HAHOMATepUalioB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CaolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUH.

CnocoObl U3MEpPEHUS BIAXKHOCTH.

HaGnronenune HarpeBanus U MIaBJIEHUS KPUCTATUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonivl

N3mepenre 0THOCUTENBLHON BIIa)KHOCTU BO3/yXa.

Paznen 4. DjekTpoauHAMMKA
Tema 1. Inekmpocmamuka
OnexTpuzaums Tell. OJEeKTpUYecKHil 3apsan. J(Ba Buaa 3IEKTpHUYECKUX
3apsAnoB. IIpOBOOHUKH, IOUBJIEKTPUKU M TOJYNPOBOJAHHMKU. 3aKOH COXPAHECHHMS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH KynoHa. To4euHbIN 3JIEKTPUYECKHAN 3apsI.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3nekTpuyeckoro mnons. IlpuHinmn



CYHEPIO3ULIUNA DIEKTPUUYECKUX Iosien. JIMHMKM HAnpsyKEHHOCTH JJIEKTPUYECKOTO
HOJIAL.

Pabora cun  anektpoctatmdyeckoro  mosis.  I[lorenuman.  PasHocTh
MOTEHUHUAIOB. [IpOBOJHMKM M JAMDIIEKTPUKH B JIIEKTPOCTATUYECKOM IIOJIE.
JludnexkTpuyeckas MpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

TexHu4yeckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOI,
AIIEKTPOMETp, DBJEKTPOCTaTHYEeCKas 3allUTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN alapar, CTPYyHUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEUCTBUSA dIEKTPOMETPA.

B3aumopericTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIIUTA.

JIMDNEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTOpa OT IUIOLIAIU
IJTACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 3neKTpOoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIIOBUSL CYLIECTBOBAHUS DIECKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna toka. [locTostHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJIEHUE. Y IECIBHOE CONPOTHUBICHUE BEIIECTBA.
ITocnenoBaTenpHOE, TapaJUIEIBbHOE, CMEIIAHHOE COEINHEHHUE IIPOBOIHUKOB.

PaGora oamexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomrHOCTB
ANEKTPUYECKOTO TOKA.

DNEKTPOJABWXKYILAsA CHJIA U BHYTPEHHEE CONPOTHBIEHUE HCTOYHMKA TOKA.
3akoH Oma a1 ONHOM (3aMKHYTOI) 3JIeKTpuyeckoi nenu. KopoTkoe 3aMmbIKaHueE.

DOnexkTpoHHass  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBHUCUMOCTH
CONPOTHUBJICHUSI METAJIJIOB OT TemIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BaKyyMe. CBOKMCTBA JIEKTPOHHBIX ITYYKOB.

ITomynpoBOIHHKWY. CoOcTBeHHas 151 IPUMECHAs IIPOBOJAUMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—n-nepexosa. [loxynpoBoagHUKOBBIE TPUOOPBHI.

ONEeKTpUYEeCKUid TOK B  pacTBOpax M  paciulaBax  JIJIEKTPOJIUTOB.
DIEKTpOIUTHYECKAS JUCCOUMALNS. DIEKTPOIIH3.



DJNeKTpuuecKuii TOK B Tra3zax. CamMOCTOATENbHBIH M HECaMOCTOATEIbHBIN
pazpsan. Monnus. [Lna3zma.

TexHudyeckre yCTPOWCTBA M IPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP,
BOJIbTMETP, PEOCTaT, HWCTOYHHKUM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPHOOPBI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN 11O/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUitbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTb CONPOTHBIICHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI,
IUTOLIAAM MTONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMenmaHHOe COeTMHEHUE ITPOBOAHUKOB.

IIpsmoe w3MepeHHe OSIEKTPOIABWXKYIIEeH Ccwuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTb COITPOTHUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOITUTOB.

NckpoBoii paspsa M NpOBOJAUMOCTD BO3yXA.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydenne cMEmaHHOro COEIUHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYIIEW CUIIbI MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmtonenue snexrpomnusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usznku 0a3oBoro ypoBHs B 10 Kilacce ocymiecTBIsIETCS €
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3CH C KypCaMHM MaTE€MAaTHUKH,
OMOJIOrMH, XUMHH, Teorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvie nowsimusi, CBSI3aHHbIE C HW3YYEHHUEM METOJOB HAyYHOI'O
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, runoresa, (uU3MUecKas BEIUYMHA, 3aKOH,
TEOpusi, HAOII0ICHNUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MO/JIENb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHECHHMM, JMHEWHas (YHKIUA,
napabona, runep6osia, Ux rpa@uKd U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIUM HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHUE B KMBOW mpupoze, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIJIONEpPENayH, TEIIOBOE PAaBHOBECHE),
ANEKTPUYECKHUE SBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJIEKTPOJUTHYECKAS TUCCOIUAIUS,
rajibBaHUKa.

T'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHHUE ABIKEHUN C HCIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpeHUS B TEXHUKE, TOJIIMITHUKN, WCIOIb30BAHUE 3aKOHA COXPAHCHUS
UMITyJbCa B TEXHHKE (pakera, BOAOMET W JpYyTHe), JABUTATEIh BHYTPEHHETO
cropaHusi, mapoBasi TypOMHA, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHaioB, B TOM YHCJIE HAHOMATEpPHAJIOB, W
HAaHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB,
KCEPOKC, CTpYWHBIN IIPUHTED, DIIEKTPOHATPEBATEILHBIC pUOOPHI,
AIIEKTPOOCBETUTEIBHBIC PUOOPHI, TaTbBaHUKA.

11 KITACC

Paznen 4. DinekrpoauHaMuKa

Tema 3. Macnummnoe nonae. I1eKmpomacHuUmMHas UHOYKYUA

IlocTosiHHBIE  MarHuThl.  B3aumMoJEHCTBHE  IMOCTOSIHHBIX  MarHUTOB.
MarnntHoe mone. Bexrop marHuTHOM wuWHAYKUMH. [lpuHIMnD cyneprno3unuu
MAarHuTHBIX noJyied. JIMHMM MarHuTHOM WMHAYKUWU. KapThHa JWHUNA MarHUTHOMN
WHIYKIIMHU T10JI1 MOCTOSTHHBIX MarHUTOB.

MarautHoe TIOJ€ TPOBOJHHMKA C TOKOM. KapTuHa JHMHUN WHIYKUUAH
MArHUTHOT'O TOJISL JJIMHHOTO IPSIMOTO0 NMPOBOJHUKA M 3aAMKHYTOTO KOJBLIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaeiictBue npoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HalIpaBJICHUE.

Cuia Jlopenua, e€ MOTyJib U HarpaBlieHHe. J[BuxkeHre 3apsSAKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaGoTa cuisl Jlopenna.

SlBneHne BIIEKTpOMAarHUTHOW WHAYKOMUA. [lOTOK BEKkTOpa MarHUTHOU
WHAYKOAHW. OJIEKTPOABIKYIAS CHJIA WHIYKIUHA. 3aKOH 3JICKTPOMATHUTHOU
nHayknuu apanes.

BuxpeBoe »siekTpuyeckoe TmoJie. IDJIEKTPOABWKYIIAs CHIAa WHIYKIHH B
MPOBOJHUKE, TBUKYIIEMCS TOCTYATEIbHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIEHHE CaMOMHIYKUHMH. OJEKTPOJABIKYIIAs  CHIIA
CaMOWHIYKIIUH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOMCTBA M IMPAKTUYECKOE TMPUMEHECHHUE: IOCTOSIHHBIC
MAarHuThl, JJECKTPOMArHUThI, BJICKTPOJBUTATENb, YCKOPUTEIHA 3JIEMEHTApPHBIX
YaCTHUII, UHIYKIITMOHHASI TI€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIuHWY UHYKIIMY MAarHUTHOTO TOJISI.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHne 3EKTPOMArHUTHON UHAYKIUH.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBWXKYILEH CHIIBI UHAYKIHUHA OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanue AeHCTBUA MOCTOSTHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbLE KOJ1€0AHUA

KonebGatenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHME  KOJeOaHUS.
[Napmonnyeckue konebanus. [lepuon, vacrora, amrumutyaa u ¢asza KojeOaHUH.
[IpyxuHHBIN MasgTHUK. MaTreMaTHU4EeCKUHA MASTHUK. YPAaBHEHHE TAPMOHHUYECKUX
koJjiebanuii. [IpeBpaiiienre HEPrun Mpu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kOHTYp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJ€OaHUS B
UJCATHbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTUS MEXKIy MEXaHHYEeCKUMHU U
ANEKTPOMAarHUTHEIMU KoJjeObanusimu. @dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPI'UM B UJaTbHOM KoJie0aTeTbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromux KojaeOaHuaX. BrIHYK/I€eHHbIE MEXaHUUECKUE
kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMS.

ITepemennbiii  TOK. CHUHYCOMIANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYJHOE W JACHUCTBYIOIIEE 3HAUYCHUE CHUJIBI TOKa U
HANPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada u MOTPEOIICHUE IIEKTPUUECCKOM
SHEPIUM. DKOJIOTMYECKHE PUCKHU IPU MPOM3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
WCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HMU.

TexHudyeckne yCTpOWCTBAa M IPAKTUYECKOE IPHUMEHEHUE: DIIEKTPUYECKAN
3BOHOK, FT€HEPATOP NEPEMEHHOIO TOKA, JIMHUU JIEKTPOIIEpeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJieOATeNbHOW CHUCTEMBI (MPY>KUHHBIA WIIH
MaTeMaTUYECKUI MasiTHHK).



Habmronenne 3aTyxaromux KojaeOaHuH.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab0mronenue pezonanca.

CB0OOOHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSHKEHUST OT BPEMEHU) ISt
AJIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu TOCAEOOBATENBHOM COEAUHEHUM PE3UCTOPA, KATYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUU 3JIEKTPOIEPEaAUH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomul

UccnenoBanne 3aBUCUMOCTH TIEPUOIA MaJIbIX KOJI€OaHUMN rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

UccnenoBanne NEepeMEHHOr0 TOKa B IE€NM U3 MOCIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATyIIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmpoOMazZHUMHbLE 80IHbL

Mexanuueckue BOJIHBIL, yCHOBUsS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacrpocTpaHeHuss W JuiMHA BOJHBL. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
WNurtepdepenius u audpaxius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3IYyUYECHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoil BosHe. CBoiicTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)X€HUE, MpEIOoMIICHUE, MOJspu3anus, Tudpaxus,
unrepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >ME€KTPOMArHUTHBIX BOJIH. [IpuMeHeHUEe 3IEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBs3U U TENEBUACHUS. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAKOLIEN CPELBI.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTMKA B TEXHHKE W MEIHUIIMHE, pajap,
paauoNpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pa3oBanue U pacIpPOCTPAHEHUE MONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HabGmronenue orpakeHus: ¥ MpeIoOMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenune natepdepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOM KOJIeOaHUM.



UccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMIIeHHE, Mospu3anus, AU paxKius, nHTephepeHITus.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. lIpsMmonnHENHOE pacnpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyd cBera. ToyeuHblii ICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxkeHusi cBeTa. [locTpoenue nzobOpaxeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBETa. AOCOMIOTHBIN MMOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroja IOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcust ceeta. CinoxHbIi coctaB 6enoro cera. L{Ber.

ColOuparomie U pacceuBaromue JuH3bL. ToHkas mauH3a. DOKycHOe
paccTosiHUE M ONTHYECKash cuja TOHKOM nuH3bL. [locTpoeHune m300pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Dopmyna TOHKOW JHH3BI. YBEITUYECHUE,
JaBaeMOE€ JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBass ontuka. HWutepdepenmus cBera. KorepeHTHblE HWCTOYHUKH.
VYcnoBus HaOMOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(EpEeHIHOHHOM
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakuuonHas pemeérka. YCIoBUE HaOIIOIEHUS
[JIABHBIX ~MAaKCUMYMOB TP NaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

ITongapuszanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, TPOEKIIMOHHBIN afmapaT, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHEHOE pACIPOCTPAHEHUE, OTPAXKEHHE M TNPEIOMIIEHHUE CBETA.
OnTuyeckre mpruodOpHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mozelb CBETOBOAA.

UccnenoBanue CBONCTB M300paKEHUHN B JIMH3AX.

Mopenu MUKpOCKOIIa, TEJIECKONa.

Habmronenne natepdepeHny cBeTa.

Habmronenune nudpakiuu ceera.

HaOnronenue aucnepcuu cBera.

[TomyyeHnue cnekTpa ¢ TOMOILIBIO MTPU3MBL.

[Tomyyenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipu3anuu CBeTa.

Yyenuueckuii sxcnepumenm, n1abopamopnsie padbonivl



N3mepenue nokaszaresns NpeIOMICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3AX.
HaOnronenue aucnepcuu cBera.

Pa3znen 6. OCHOBBI cieMAJILHON TEOPUU OTHOCUTEJIbHOCTH
I'panunpl  OPUMEHMMOCTH  KJacCMYeckod  mexaHuku.  [loctynatsl
CIICLIMAJIbHOM TEOPUHM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHIIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpalIECHUE
IUTUHBI.
DHEPrusi U UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ PHEPruel U UMIYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTHUs
IIOKOS.

Paznen 7. KanToBas pusuka
Tema 1. dnemenmol KBAHMOBOU ONMUKU
®otonsl. opmyna [1nanka cBs3u s3Hepruu GOTOHA C €ro YaCTOTOW. DHEprus
U UMITYJIbC (POTOHA.
OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CToneroBa. 3aKOHBI

dboroaddekra. YpapHenue DiiHmTerHa 11 pororddekra. «KpacHas rpaHuiiay
dhoroaddexra.

JaBnenue ceera. OnwiThl I1. H. JIeGenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuueckre ycTpoiicTBa W MPaKTUYECKOE MpPUMEHEHHE: (POTOIIEMEHT,
dboTonaTumK, coIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeHIHETo (GoTodddeKTa.

Cseroauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO o -4acTHIIL.
[Lmanerapnas moxpens aroma. Iloctynatrel bopa. M3nmydenue w mornoieHue
(GbOTOHOB TpU TEpexoAe aroMa C OJHOTO YpPOBHSI SHEPruu Ha Apyroi. Bumsl
criekTpoB. CIIEKTp YpOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BousiHoBbIe cBoOlicTBa yacTtull. Bosubl ne bpoiins. KopnyckylisipHO-BOJTHOBOM
Ty alu3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuueckre YCTpPOWCTBA M MNPAKTUYECKOE NPUMEHEHUE: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHEHYaThIX CIIEKTPOB U3ITyUYEHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomul

HaOmronenue tuHeyaToro crekTpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTpOoeHHs siapa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuiro  cocTaBa
paanoakTUBHOTO u3nydyeHus. CBoiictBa anbda-, Oera-, TamMma-U3ITy4YEHUS.
BnusiHne paanoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Tormsl.

Anbda-pacnaa. ONEKTpOHHBIA M TO3UTPOHHBIA OeTa-pacnan. [amma-
M3JIly4yeHre. 3aKOH paJuOaKTUBHOTO pacIaja.

DHeprus CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. [ledekT maccsl sapa.

SAnepnsbie peakuuu. Jlenenue u CUHTE3 sEP.

Anepnswiii peaktop. TepmosepHbiii cunTe3. [IpobiieMbl U MEPCHEKTUBHI
AJIEPHON DHEPIETUKH. DKOJOTHUECKUE ACTIEKTHI SIACPHON SJHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtobl HAOMIOACHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHIL.

dyHaamMeHTalbHbIe B3auMOoJieicTBUS. EAMHCTBO (pr3nueckoit KapTHHBI MUpa.

TexHu4yeckne yCTpOHWCTBA U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnsie padonul

HccnenoBanne TpeKOB 4acTHIl (10 TOTOBBIM doTorpadusim).

Pa3zpges 8. JiieMeHTHI ACTPOHOMUM U aCTPOGUIMKH

Otanbl pa3BUTHS acTpoHoMuU. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMHM.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ComnHeunast cucremMa.

Connne. ComHeuHass akTUBHOCThb. McTounuk sHeprun CoyiHIIA M 3BE3L.
3BE3/IbI, MX OCHOBHBIE XapaKTEPUCTUKH. JparpamMma «CHEKTpaJIbHBIM KJIacc —
CBETUMOCTB». 3BE31IBI TJIABHOH IIOCJIEJOBATEIILHOCTH. 3aBHUCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3]l TJIABHOW MOCIIEIOBATEIIbHOCTH. BHYyTpeHHEe CTpOCHHE



3B€3/1. COBpEeMEHHBIE MPECTABICHUS O MPOUCXOXKICHUHN U 3Bomonuu CoiaHua u
3BE3. DTanbl )KU3HH 3BE3I.

Muneunsiii [Iyte — nama [Manaktuka. Ilonoxxenue u nBuxkenue CoJiHIAa B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPBI B sApax
rajgaKkTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue rajakTuk.
Teopus bonbmoro B3peiBa. PenukToOBOE U31ydYeHUE.

MacmrabHast ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie mpoOi1emMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIL30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH ISl OTIPE/IeTICHUsI TOJIOKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3usi CEeBEPHOIO MOIYIIAPUS U SIPKUE 3BE3/BL.

Habmronenus B Teneckon JlyHbl, uraneT, Mieanoro [lytu.

Oo6o0maromniee NOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMUM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJIBHON M ATUYECKON cepax nesTeTbHOCTH YeJIOBEeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHOUH KapTUHE MHpPA, POJIb PU3UUECKON TEOPHUH
B (opMUpOBaHMM TMPEACTABICHUNH O (PU3UUECKOM KapTUHE MHpa, MECTO
(bu3MYecKoll KapTUHBI MHUpa B OOIIEM PSIAYy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTaBICHUMN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocymiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXKIPEIMETHBIX CBA3CH C KypcaMM MATEMATHUKH,
Ouonoruu, XuMuu, reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHbIE C W3YYEHHUEM METOJIOB HAYyYHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, TUmoresa, (u3ndeckas BEIMYMHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: pemwieHHWE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GyHKUIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWH HA OCU KOOPAMHAT, CIO0KEHHUE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTApPHBIX (YHKIMH, NPU3HAKK MOA00USI TPEyTrOJbHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUTyp v 00bEMa Tell.

buonocus: »nekTpuyeckue SBICHHUS B JKUBOW MPHUPOJE, KoJsieOaTeslbHbIE
JIBUKEHUS B )KUBOMW MPUPOJE, ONITUYECKUE SBJIECHUSA B KUBOU IPUPOJIE, NEUCTBUE
paanauy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAIUIMYECKOM PEIIETKH, CHEKTPaTbHBIN
aHau3.



leoepaghua: wmarHWTHBIE TIONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICCHUI.

Texuonocus: NWUHUAKU DJIEKTPOIEpeNady, TEHEpPATOp MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHASA T€Yb, pajiap, PaguONpPUEMHUK, TEJIEBU30D,
anTeHHa, TeiaedoH, CBY-meub, MPOCKIIMOHHBIA aIlllapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpenmera «®Pusnmka» Ha YPOBHE CpeIHEro OOIIeTo
oOpa3oBanus (0a30BbIN YPOBEHB) JOJIKHO OOECIICUNUTH JOCTHIKEHUE CIICTYIOITUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3yJbTAaThl OCBOCHUSI yueOHOro npeamera «Du3nkay JT0IKHBI
OTpaxxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOUIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
ONBITA U OMbBITA JIEITEIBHOCTH B MPOLIECCE PEATU3alUi OCHOBHBIX HAIIPABICHUU
BOCIIUTATEIIbHOW JIEATEIIbHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3ULIMKU 00YyHAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTRA;

OPUHATHE  TPAJAMIIMOHHBIX  OOIEYENIOBEUECKHX TYMAaHUCTUYECKUX H
JEMOKPATUYECKUX IIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIBHOCTh B MHTEPECAX TPAXKIAAHCKOTO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aIiy;

YMEHHE B3aUMO/ICIICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYyHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHUS:

chOpMHPOBAHHOCTh POCCHMCKOU IpaXXJaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B
NESATEbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyuiero (U3n4IecKoil Hayke;



5) TPyA0BOI0 BOCIIMTAHUSA:

MHTEPEC K pa3luyHbIM cepaM MpoecCHOHATLHON AESITebHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKON, yMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IacTH
(U3UKY HA TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS:

c()OPMHPOBAHHOCTh 3KOJIOTMYECKOW KYyJIbTYpPhl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJOTUIECKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE IEVCTBUN B OKPYIKAIOIIEN CPEJE HA OCHOBE
3HAHHU LEJIeH YCTOUUYMBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH JKOJIOTHMYECKOM HANpPABIECHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH MO (U3HKE;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NUECKON HAYKHU;

OCO3HAaHHWE IIEHHOCTH HAy4YHOM [JEATEIIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
U3y4eHUs: (UMK  OCYHIECTBIISTH  MPOEKTHYIO W HCCIEN0BATEIhCKYIO
NEATENBbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeicTBUA:
caMOCTOSITeIbHO  (OpMyIMpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh NEMU JCATECIBHOCTH, 3aJaBaTh IApaMeTpbl M KPUTECPUM HX
JIOCTHKCHMS,
BBIABJISITH 3aKOHOMEPHOCTM W IPOTHUBOPEYMSI B  PacCMATPUBAEMBIX
(hU3UYECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEMICHUS MPOOJIEMBl ¢ YUETOM aHAIM3a WMEIOIINXCS
MaTEPHUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBHI B JICITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLICHUBATh PUCKH MOCIEACTBUM JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMO/ICHCTBUS;
pPa3BUBATh KPEaTUBHOE MBIILICHUE MPU PEIISHUN )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciieoBare/IbCKue e CTBHA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIKOUEBBIMU IOHATHUSMH M METOAAMHU
(bu3NYeCcKoi HayKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIIEI0BATENbCKONW U MPOEKTHOU AESITENIbHOCTU
B 00J1aCcTH (DPU3UKHU, CTTIOCOOHOCTBHIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TOUCKY
METO/IOB peuieHusl 3a/ay (U3MYECKOro COoJepKaHUs, MPUMEHEHHUIO Pa3IuYHbIX
METO/I0B ITO3HAHMS;

BJIQJIETh BHUJAAMU JIEATEIBHOCTH [0 TMOJYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpPIpETAllMK, MPeoOpPa30oBaHUI0 M TNPUMEHEHHI0 B Pa3IUYHBIX y4EeOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh NIPUYMHHO-CJIIEACTBEHHBIE CBSI3M M AKTyaJIM3UpOBATh 3ajady,
BBIIBUTaTh TUINOTE3Yy €€ pelIeHHs,, HaXOAUTb apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHANM3UPOBAaTh TIOJYYEHHbIE B XOJE pEIICHUS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh ¥ (OPMYIUPOBATH COOCTBEHHBIE 3aJayl B 00Opa30BaTEIbHOM
JESITENbHOCTH, B TOM YUCIIE TIPU U3YyUYEHUHU (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHWA 10 (U3UKE B TPAKTUYECKYIO O00IacTh
KU3ZHENIEATEITbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXOAbI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33a4H, IOMYCKAIOIINE aIbTePHATUBHBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIQJI€Th HABBIKAMHU MOJy4YeHUs] UHPOpManuU (HU3HUUECKOrO COAEp)KaHUS U3
MCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIbHO OCYUIECTBISATh IOHCK, aHAJM3,
CHUCTEMAaTH3allMI0 ¥ HHTEPIpeTalni0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (opm
IPEJICTABIICHUS;

OLICHUBATh JIOCTOBEPHOCTh HH(POPMALIUU;

UCIIOJIb30BaTh  CPEACTBa  MH(OPMAIMOHHBIX M  KOMMYHHUKALIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alIMOHHBIX
3aay ¢ coOmofeHrueM TpeOOBaHUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHusl, MPaBOBBIX W  ATUYECKUX HOPM, HOPM
MH(POpPMAIIMOHHOM 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpXNaHHUs B pPa3IMYHBIX (QopmaTax C
y4€TOM Ha3Ha4YeHHsS MH(OPMAIUU U 1IEJIEBON ayJUTOPUH, BHIOUPAsT ONTUMAIbHYIO
(dbopMy npeacTaBICHUs U BU3yaIU3alUu.

KoMMmyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeCTBHA:
OCYIIECTBIIATH OOIIEHNE HA YpOKaX (PU3UKHU U BO BHEYPOUHOU J1€ATEIbHOCTH;
pacno3HaBaTh MPEANOCBUIKM  KOH(MIMKTHBIX CUTyallUd M  CMAr4arh
KOH(JIUKTBL;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOUYKY 3PEHHUS C HCIIOJIb30BaHUEM
A3bIKOBBIX CPEJCTB;

ITIOHMMATh U HMCHOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYAJIBHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEMCTBHI € y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOr0 Yi€Ha KOJUIEKTHUBA;

IIPUHAMATh  L€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh JACHUCTBUA MO €€ JIOCTHXKEHUIO: COCTAaBIIAThH IUIAH JCHUCTBUU,
pacnpeenaTh pojid ¢ Y4YETOM MHEHHMHM YYaCTHHKOB, OOCYXKIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh Kauye€CTBO CBOETrO BKJIAJa M KaXJOr0 YYaCTHUKA KOMaHIbl B
o0l pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HWJEU C IO3ULHWHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHE B PAa3JIUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPaKEHNE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE JeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIECTBIISATh MO3HABATENBHYIO JAEATEILHOCTh B 00JIACTH
(GU3UKK W aCTPOHOMHUH, BBISBIISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOATENILHO COCTABJIATh IUIAH PEIICHUS PACUYETHBIX M KayeCTBEHHBIX
3aJ]1a4, TUIaH BBIMOJIHEHUS TPAKTUYECKON PabOThI C YUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOYTECHUM;

JaBaTh OILICHKY HOBBIM CUTYyaIUsIM;

pacuupsTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHU;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpOBaTh €ro, Oparb Ha celsd
OTBETCTBEHHOCTb 32 PEILLICHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3pyAHULIHMH B 00JacTH
(M3UKHU, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYaIlMsiIM, BHOCUTh KOPPEKTUBBI B JI€ATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJAJETh  HABBIKAMM  IIO3HABATEIbHON  peQUEeKCMM KAk  OCO3HaHHUS
COBEpIIIAEMbIX JIEUCTBHUM M MBICIUTENIBHBIX TMPOIECCOB, HMX PE3yJIbTaTOB H
OCHOBaHUI;

MCIIOJIB30BaTh MPUEMBI peiieKCUH IJi1 OLEHKH CUTYallMH, BHIOOpAa BEPHOIO
pelieHus;



YMETh OLIEHWBAaTh PUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUS M0 UX
CHUKEHMUIO;

OPUHUMATh MOTHUBBI W apryMEHTHl APYTUX TPH aHalIu3e pe3yJbTaToB
JeSITENbHOCTH;

NPUHUMATH Ce0sl, MOHUMasi CBOM HEIOCTaTKU U JOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M apryMEHTBl JAPYIMX TPH aHajdu3e pe3yJbTaToB
JESITENbHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mpouecce noctuxkeHHs] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTpaMMbl
no ¢u3MKe 1 YPOBHSA CpeaHero oOmero oOpa3oBaHUs y 0O0y4aroImuXcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEIJICKT, IpenoararoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJCTh HANpaBIEHUs Pa3BUTHA COOCTBEHHON IMOIIMOHAIBHON cephl,
ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHHME, CIIOCOOHOCTb aJalTUPOBAaThCA K
AMOIIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALlUM, BKIIOYAIOLIECH CTPEMIICHUE K JOCTHUIKECHUIO LIENU U
yCrexy, ONTHMHU3M, HWHHUIIMATUBHOCTH, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHUE
ApYTUX, YYUTBIBATH €ro TpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOIIMX CIOCOOHOCTh BBICTPAUBATh OTHOLICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMECHHUINA:

JIEMOHCTPUPOBATh Ha IpUMEpax poJib U MecTo (U3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEICH:
MaTepuaabHasl TOYKa, HHEpIMaabHas cucTemMa oTcuéra, abCo0THO TBEPOE TEIIO,
UJICAUTbHBIN Ta3, MOJEIA CTPOCHUS Ta30B, KUJIKOCTEM U TBEPIABIX TEI, TOUCUHBIN
ANEKTPUUYECKUN 3aps]l IPU pelieHnr PU3nUecKux 3aj1ay;

pacrio3HaBaTh (U3HYECKUE SBICHUS (IIPOIECCHI) M OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJSAPHO-KMHETUYECKOW TEOPUM CTPOCHHUS BEIIECTBA U



JNEKTPOAMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJIHOE TMAaJeHUE TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIUS,
B3auMoJielicTBue Tel, nuddy3us, OpOyHOBCKOE TBHKEHHUE, CTPOCHUE JKUJIKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00BEMA TEJ IPU HATPEBAHUH (OXJIAXKACHUH ), TETIJIOBOE
paBHOBECHUE, UCIIAPEHME, KOHACHCALMs, IUIABICHUE, KPUCTAILIM3AaLUs, KUIIECHHUE,
BJIQYKHOCTh BO3/yXa, MOBBILICHUE JABJICHUS T'a3a MPHU €r0 HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXAY IIApaMETpPaMU COCTOSIHMS Tra3a B  HM30IPOLECCaX,
ANEKTpU3anus TeJl, B3aUMOJECHCTBUE 3apsI0B;

OINKCHIBATh MEXAHWYECKOE IBUKEHHE, HCIOJIb3Yys (PU3MUECKHE BETUUYHHBI:
KOOpAWHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
HMMITYJIbC T€Jla, KUHETUYECKash SHEPIus, NOTEHUNAIbHAS DYHEPTHs, MEXaHUYECKAs
paboTa, MeXaHW4YecKash MOIIHOCTb; NPH ONUCAHUU TPABWIBHO TPAKTOBATh
(Gu3NYECKU CMBICT HCIHOJB3YEMBIX BEJIWYUH, UX OOO3HAYEHHUS] U €JAMHMUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMCBHIBATh M3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBJICHUSA,
UCHOJNB3Ysl (M3MYECKHE BETUYMHBI: JaBJIEHUWE Ta3a, TeMIlepaTrypa, CpeaHss
KHMHETUYECKAs] SHEPrUsl XaOTHUYECKOTO ABMKEHHSI MOJIEKYJI, CPEIHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI SHEprusi, pabora rasa,
KO3((PUIIMEHT TMOJE3HOr0 JEWCTBHUS TEIJIOBOTO JIBUraTess; MHpHU OMHCAaHUHU
NPAaBWIBHO TPAKTOBATh (U3WYECKUH CMBICI HCHOJb3YyeMbIX BEIMYMH, HX
0003HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIBI, CBS3bIBAIOIIME JAHHYIO
(U3UYECKYI0 BEIUYUHY C IPYTUMH BEJIMYMHAM;

ONMCHIBATh U3YUYEHHBIE MIEKTPUYECKUE CBOKMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIONIBb3Ysl (U3NYECKUE BEIMUMHBI: JEKTPUUECKUN 3apsil,
AIEKTPUYECKOE MOJIE, HAMPSHKEHHOCTD IOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
IpU ONHMCAHWM TPABWIBHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIHOJIb3yEMbIX
BEJIMYMH, MX OOO3HAYEHHS M E€JIMHHULBI; YKa3blBaTb (POPMYJIbI, CBSA3BIBAIOIIUE
JaHHYIO (PU3UYECKYIO BEJIMUUHY C IPYTMMH BETUUMHAMU;

aHANMM3UPOBATh (PU3UYECKHUE TMPOIIECCHl U SIBJICHUS, UCTIONB3Yysa (pusndeckue
3aKOHBI Y IIPUHLIMUIIBL: 3aKOH BceMUpHOro Tsarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAHEHHs MEXaHMYECKOM DHEPrUHU, 3aKOH COXPAHEHUS HMITYJIbCa,
INPUHLUI CYNEPIO3ULIMHA CHJI, IPUHIMI PABHONPABHUS HHEPLUHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHMS BEIIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHHUS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypoM, MEepPBbId 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOro 3apsiaa, 3akoH KyisoHa, npum 3TOM pasnuyaTrh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIIBI  JEHCTBUSA MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuvarh yCJIOBHUSI MX O€30MAaCHOTO MCIOJb30BaHUS B
MOBCEIHEBHOM XU3HU;

BBITIOJHATh JKCHEPUMEHTHI MO HCCIENOBAHUIO (PU3MYECKHX SBICHUN U
MPOLECCOB C HCIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpPEHUll, MpH 3TOM
dbopmynupoBath MpobieMy/3aadyy M TUIOTE3y Y4eOHOro HSKCIEepPUMEHTA,
coOupaTh YCTaHOBKY M3 MpPEUIOKEHHOTO O0OpYIOBaHUsS, MPOBOJUTH OMBIT U
(dhopmMyIHpOBaTH BHIBOBI,

OCYIIECTBIISTh NMPSIMbIE U KOCBEHHbIE N3MEPEHUS (PU3NUECKUX BEJIUYUH, MTPU
ATOM BBIOMpPATh ONTHUMAIBHBIN CMOCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHHIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNUM;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PHU3UYECKUMH  BEIWYHMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKcUpoBaTh pe3yiabTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHMH B
BUJIE TA0JIUII U TPaUKOB, A€NaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

coOroaTh MpaBuia 0€30MacHOro TpyAa MpU NPOBEACHUU HCCIEAOBaHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIIEeOBAaTeNIbCKOM M MPOEKTHOU
JESTENBHOCTU C UCIOIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1a0OpPaTOpPHOTO
o0opynoBaHUs;

pemarb pacy€THhlE 3aJadyd C SBHO 3aJaHHOW (PU3NYECKOH MOJEIbIO,
UCIOJIB3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUAIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aa4H
BbIOMpATh (HU3UYECKYI0 MOJIEIb, BBIACIATh (PU3NYECKUE BETWYUHBI U (HOPMYJIBI,
HEOOXOUMbIC ISl €€ pelleHus, MPOBOAUTHh PACUEThl U OLEHUBATH PEATBHOCTH
MOJyYEHHOTO 3HAUYEHUs (PU3MUECKOIN BEIUYUHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUYHUBYIO
[EMOYKY PACCYXACHUI C OMOpod Ha W3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbuzuyeckue sBICHUS,

UCIIONB30BaTh  MPH  pEIIeHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TpeJicTaBlieHns y4eOHOM U Hay4YHO-TIOMYJISIpHON MH(OpMAaIUu, MOJTyYeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKU aHATM3UPOBATH MOIyIaeMyt0 HHPOPMAITHIO;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apPYOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHWE IIPOLECCOB OKPYXKAIOLIEro MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCTIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (DU3MKE B TOBCETHEBHOW >KM3HU
Ui obecniedeHus: 0e30MacHOCTH MpU OOpaIeHUu ¢ NpUOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAaHEHUS 3/I0POBbS U COOJIOJECHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPY XKAIOIIEH Cpelie;



paboTaTh B TpyIIEe C BBIMOJHEHUEM PA3IUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh pPabOTy TPYyMIbl, PAIMOHAIBLHO pACHPENEIsITh OOA3aHHOCTH H
IJIAHUPOBATH JICATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, aJ€KBATHO OIICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMmeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JJOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poyib U MeCcTo (U3UKU B (HPOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPAa, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOU AEATEIIBHOCTU JIFOAEH, LEIOCTHOCTh U €IMHCTBO
(bu3HYeCcKOi KapTUHBI MUPA;

YYUTHIBATh TPAHMUIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCIICH:
TOYEYHBIN AIEKTPUUECKUMN 3apsl, Iyd CBETa, TOUCUHBIN UCTOUYHUK CBETA, si/epHAas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO SiApa NpH peIieHu:u (HU3NIECKUX
3azay;

pacrio3HaBaTh (pU3MYECKUE SIBICHUS (IIPOIECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB JIEKTPOJMHAMUKHU U KBAHTOBOU (DU3UKH: JIEKTPUUECKAsl MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aMMOJICUCTBUE
MarHuTOB, DJEKTPOMArHUTHAs WHAYKIUS, JACHCTBME MArHUTHOTO TIOJIA Ha
MPOBOJAHUK C TOKOM M JBIKYIIUWCS 3apsiji, DJIEKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIIEHUE,
uHTepdepeHius, audpaknus W TONSpU3alUs CBETa, JUCIEPCUsS CBETa,
dboroanekTpudeckuit 3pdext (pororddekT), cBeTOBOE aBiIeHUE, BOZHUKHOBEHHE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HCKYCCTBEHHAas

PAaArOAKTUBHOCTD,
OIIKMCBIBATh H3YYCHHBIC CBOMCTBA BCIICCTBA (BJ'ICKTpI/I‘-IeCKI/Ie, MAaramMTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYIHbIX cpez:) )41

ANIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHONB3Yyd (PU3UUECKUE BEIUYMHBIL:
ANEKTPUYECKUHN 3apsf, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHHUE, DJIEKTPUUECKOE
COIPOTUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYIAs CHila, paboTa TOKa,
UHIYKLIHUST MarHUTHOTO Tmojsi, cuia Awmrmepa, cwia JlopeHua, WHAYKTUBHOCTB
KAaTYIIKH, DHEPrusl AJIEKTPUYECKOTO M MArHUTHOIO IMOJIEH, MEPHUOJ M YacToTa
KojeOaHuii B KoyieOaTEeIbHOM KOHTYpe, 3apsii M Ccuja TOKa B Ipoliecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KojeOaHuid, (OKYCHOE pacCTOSHHUE U
ONTHYECKas CUJla JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKHI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs] M €JAMHMIIbI, YKa3bIBaTh
(GopMynbl, CBA3BIBAIOLIIME JAaHHYIO (U3MYECKYI0 BEIUYHHY C JPYTUMH
BEJIMYMHAMU;

OMMUCHIBATh HW3YyYECHHBbIE KBAHTOBBIE SIBJICHUA H MPOLECCH, HCIOJIb3Ys
(¢u3MYecKrue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, YHEPTUSA U UMITYJIbC (POTOHA, IEPHOJT MOTypacIaga, SHEPTUS CBA3U
aTOMHBIX SIZIEP, MPU ONMUCAHUU TMPABUIBLHO TPAKTOBaTh (HU3UUYECKUH CMBICI
HCIIOJB3YEMBIX BEIWYUH, MX O0O3HAYEHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONIME JaHHYI (U3UYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBI

aHANIM3UPOBATh (PU3UYECKHUE TMPOIIECCHl U SIBJICHUS, UCTHONB3Yysa (pusndyeckue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapaslieIbHOTO
COEMHEHUS TPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
MHJYKINH, 3aKOH MPSMOJUHEMHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKeHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE DiHIITeHHa mist pororddekra,
3aKOH COXpPAHEHUs SHEPruH, 3aKOH COXPaHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHUsI MAacCOBOI0 4HcCIia, MocTynaTel bopa,
3aKOH PAJIMOAKTUBHOTO Pacmajia, Mpy 3TOM pa3indaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE BBIPAXKEHHWE U YyCIOBUA (TpaHMIIbl, OOJACTH)
MIPUMEHUMOCTH;

ONpPENEATh HAMIPABICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO MOJISI TPOBOTHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI IO HCCIECIOBAHUIO (DU3UYECKUX SIBIICHUU U
MPOIIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUI: MPU STOM
dbopmynupoBaTh MpodieMy/3aady M TUIOTE3y Y4eOHOro HSKCIEepPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OpYyJI0BaHMs, MPOBOAUTH OMNBIT U
(dhopmMyIHpOBaTH BHIBOBI,

OCYIIECTBIIAThH MPSAMbBIE M KOCBEHHBIC U3MEPEHUS (DU3UUECKUX BEIIUYUH, MPU
ATOM BBIOMpPATh ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHNM;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJIb30BaHUEM
OPSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHMPOBATh YCTAHOBKY, (DUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MUECKUX BEIMYMH B BHJIE TAOIHI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO pe3yJibTaTaM UCCIICIOBAHMUS;

coOJroaTh npaBuia 0€30MacHOro TpyAa MpU NPOBEACHUU HCCIEAOBaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICOBATEIbCKON M TPOEKTHOU
JESTENBHOCTU C UCIOIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
o0opynoBaHUs;

pemarb pacy€éTHhIE 3aJauyd C SIBHO 3aJaHHOM (PU3NYECKOH MOMEIbIO,
UCITOJIB3Ysl (PM3UYECKUE 3aKOHBI U MPUHIIUAIIBI, HA OCHOBE aHAIN3a yCIOBUS 3aa4H
BbIOMpATh (HU3UYECKYI0 MOJIEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (HOPMYJIBI,



HEOOXOUMbIe JUIsl €€ pellleHusi, MPOBOAUTh PACYETHl U OLEHUBATH PEATbHOCTD
MOJyYEHHOTO 3HaUeHUs! (PU3NYECKON BETMUMHBI;

pemaTh KaYECTBEHHBIE 33/1a4l: BBICTPAUBATh JIOTUYECKU HEMIPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHUM C ONOpPOM HAa H3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYeCKHe SBICHNUS,

UCMOJb30BaTh ~ IpPU  pPEUIEHMM  Y4yeOHbIX  3a7ad  COBPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMU
Y IPEICTaBIICHHUs YYEOHOW M HAy4YHO-NOMYJISIpHOU MH(POpMaLUHU, NOJTYyYEHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOJIy4aeMylo HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3iINyaTh yCIOBUS UX OE€30MACHOTO HUCIONIb30BAHUS B MOBCEIHEBHON
KU3HU;

INPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTUE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJI30BaTh TEOPETHUUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM KU3HU
i obecriedeHust 0€30MacHOCTU IpU 0OpaIleHuy ¢ TpudopaMu U TEXHUYECKUMHU
yCTPOMCTBAaMH, JUIsl COXPAHEHUS 3/I0POBBS U COOJIOJEHUS HOPM IKOJIOTHUYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpele;

paboTaTh B TIpyIIE€ C BBINOJHEHUEM PA3IUYHBIX COLUAIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TpPyNIbl, PalMOHAIBHO pACHpPEleNsTh OOSI3aHHOCTU U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalHUsAX, a€KBaTHO OLIEHHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHHE pACCMAaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/1e/ioB U TeM uugpoBbIe
Ne i/m P Konrtpoabueie | IlpakTuuyecku (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbI
pecypcbl
Paznea 1. DU3UKA U METO/Jbl HAYUYHOI'O IO3HAHUSA
1.1 ®u3uKa 1 METOAbI HAYYHOT'O TTO3HAHUS 2 bubmmorexa [TOK
' g Y https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pasznen 2. MEXAHUKA
bubnuoreka [JOK
2.1 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmnoreka [HOK
2.2 Jlunanika / https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 1 1 hits://m.edsoo. ru/7E4 1bfT2
Hroro no pazgeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJANHAMUKA

11 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmnoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBBI TEPMOMHAMHUKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnunoreka [IOK

®da3oBbIE Nepexoabl

https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Paszpnen 4. JIEKTPOAUHAMUKA

bubnnoreka [IOK
4.1 C)
fleKTpoctaTia 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2nEKTpUYECKUNA TOK. TOKHM B 12 bubnnorexa [JOK
' pas3uyHbIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68




11 KIIACC

Kosnn4yectBo 4yacos DJIEKTPOHHBIE
HaunMeHoBaHUe pa3/iesioB U TeM undpoBbie
Ne i/m P KonrtpoJsbnsie | IIpakTnyeckue (g )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. JIEKTPOINHAMUKA
bubnuoreka [JOK
MarunuTHOe moje. IJIeKTpOMarHuTHast
1.1 11 1 3 https://m.edsoo.ru/7f41¢97
WHIYKITHS .
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
M bubmmoreka [{OK
€XaHWYECKUE U IJICKTPOMArHUTHEIC
2.1 9 1 https://m.edsoo.ru/7f41¢97
KoJIeOaHus .
bubnuoreka [JOK
MexaHu4ecKre U dJeKTPOMarHUTHBIE
2.2 5 1 https://m.edsoo.ru/7f41¢97
BOJTHBI .
but6mmoreka [{OK
2.3 OnTuka 10 3 https://m.edsoo.ru/7f41¢97
c
Hroro no pasneny 24

Paznea 3. OCHOBBI CIIEIIMAJILHON TEOPUHU OTHOCUTEJIbBHOCTH

3.1

OcHOBBI cIENMANIBHOM Teopun
OTHOCHUTEIIbHOCTH

but6mmoreka [JOK
https://m.edsoo.ru/7f41¢97
c




Hroro no pazneny

Pasznen 4. KBAHTOBAS ®U3UKA

bubmmoreka [{OK

4.1 DJIEeMEHThI KBAHTOBOM ONTUKH 6 https://m.edsoo.ru/7f41¢97
c
bubmuoreka [JOK

4.2 CrpoeHnue aToma 4 https://m.edsoo.ru/7f41¢97
c
but6mmoreka [{OK

43 ATOMHOE S1pO 5 https://m.edsoo.ru/7f41¢97
c

Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3INKU

bubnuoreka [JOK
5.1 DNIeMEHTHI aCTPOHOMUU U aCTPODU3UKH 7 https://m.edsoo.ru/7f41c97
c
Hroro no pazgeny 7
Pa3znen 6. OGOBLIAIOILIEE ITIOBTOPEHHUE
bubnuorexa [JOK
6.1 O6o0mmaromiee MOBTOPEHHE 4 https://m.edsoo.ru/7f41¢97
c
Hroro no pazgeny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68







IHOYPOYHOE IIJTAHUPOBAHHUE
10 KIIACC

Ne ni/m

Tema ypoxka

KoanuecTBO 4acoB

Bcero

1 ®dusuka — Hayka o npupoje. Hayunslie MeToAbl NO3HAHMSI OKPYIKAIOLIETO MUPa 1

) Pone 1 MecTO Gpu3uKN B pOPMUPOBAHUH COBPEMEHHOIN Hay4YHOW KapTUHBI MUPA, B TPAKTUYECKON |
NEATEILHOCTH TI0IEN

3 Mexannyeckoe aBruxkeHHe. OTHOCUTEIbHOCTh MEXaHUYECKOT0 IBMKeHus. [lepemenienue, |
CKOPOCTb, YCKOPEHHE

4 PaBHOMEpHOE IPSIMOJIMHEHOE JBUKEHUE 1

5 PaBHOYCKOpEHHOE NPAMOJIIMHENHOE ABUKECHUE 1

6 CBoOonHOE najieHue. Y CKopeHre CBOOOTHOTO HaIeHHs 1

7 KpuBonunelinoe nmxenue. J[BykeHrue MaTepuaibHOM TOYKH IO OKPYKHOCTH 1

2 ITpunnun otHOCHTENBEHOCTH ['anunes. MHepunanbHble cucteMel oTcyeTa. [lepBblii 3aK0H 1
Herotona

9 Macca tena. Cuina. [Ipunnun cynepno3unuuu cuil. Bropoi 3akon HeroToHa 11 MaTepuanbHOU 1
TOYKH

10 Tperuii 3akoH Hbr0TOHA 11711 MaTEPUANIBHBIX TOYEK 1

11 3akoH BceMUpHOTO TsAroreHus. Cuna tsxectu. [lepBas kocMuueckasi CKOpOCTh 1

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1

13 Cumna tpenust. Koagduuuent tpenuns. Cuiia CONpoTUBICHHS IPU ABIKEHUH TeJa B )KUAKOCTH |
WM ra3e

14 [TocTynaTtenbHOE U BpallaTeIbHOE ABMKEHUE a0COIIOTHO TBEPOTO Tesna. MomeHT cuibl. [lnedo |
CUJIBL. Y CIIOBHSI paBHOBECHS TBEPIOTO Tejla

15 Hmmynibc MaTepuanbHON TOYKH, CUCTEMBI MATEPHANIBHBIX TOUeK. MIMITyJIbC CHIIBL. 3aKOH 1




COXpaHCHUA UMITYJIbCA. PeakTuBHOE ABMKCHUE

PaboTa u MmomtHOCTH crutbl. KnHeTnueckast sHeprusi MaTeprabHOW Touku. Teopema 00

16 W3MEHEHUN KUHETUYECKOW SHEPTHH

17 [TorenuuanpHast sHeprus. [loTeHnanbpHas SHEPTUS YIIPYTo NehOPMUPOBAHHON TIPYKUHBI.
[ToreHunanbpHast 3Heprus Tena BOIM3U MOBEPXHOCTH 3eMIIU

13 [ToTeHnnanbpHBIC U HETIOTCHIMATBHBIC CHITBI. CBS3h pa0OThHI HEMTOTCHIIUATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTrun

19 JlaGopaTtophast pabora «MccnenoBanue CBs3M pabOThI CHUIIBI C U3MEHEHUEM MEXaHUYECKON
SHEPTUH Teja Ha MPUMEPE PACTSHKEHUS! PE3UHOBOTO KI'yTa

20 Kontponbhas padora mo teme «Kunemaruka. J[uHamuka. 3aKOHBI COXpPAHEHUS B MEXaHHUKE)

21 OCHOBHBIE TIOJIOKEHHST MOJICKYJIIPHO-KUHETHIECKON TeOprU. BpOyHOBCKOE NIBHIKECHHE.
Huddyszus

” XapakTep JBUKEHHUS U B3aUMOJCHCTBUS YacTHUI] BellecTBa. Moienu CTpOEHHUS ra30B, KUIKOCTEH
U TBEPIBIX TEN

23 Macca monekyin. KonuuectBo BemectBa. [locrosinnas ABoraapo

24 TennoBoe paBHOBecue. Temmnepatypa u e€ uzamepenue. [llkana temneparyp Llenscust

25 WNneansneiii raz B MKT. OcHoBHOe ypaBHeHHe MKT

2% AOcotoTHast TeMIiepaTypa Kak Mepa cpeiHell KHHETHUECKOW SHEPTUH IBHXKCHHS MOJICKYJI.
VYpaBuenue Menzaeneesa-Knaneiipona

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI

)3 JlaGopartopHast pabota «/ccaenoBaHue 3aBUCIMOCTH MEXKTy ITapaMeTpaMu COCTOSTHHS
pa3peKEHHOT0 Ta3an

29 N3omporieccrl B nieaabHOM Ta3e U UX Ipa@uiIecKoe MpeICTaBICHNe

30 BryTpeHnHsis sHeprusi TepMOJIUHAMUYECKON CUCTEMBI M CTIOCO0BI €€ n3meHeHus. KomndyecTro
TEIJIOTHI U paboTa. BHyTpeHHsIsl 3HEPrUst 0JHOATOMHOTO UCAIBHOTO ra3a

31 Buzel reruonepenaun

32 Y nenpHas TEI0EMKOCTD BenecTBa. KoMuecTBO TEIIIOTHI MpH Terionepenade. AnuadaTHbIN




mpouecc

33 IlepBblit 3aKOH TEPMOJAMHAMUKH U €r0 IPUMEHEHHE K M30IIPOLIEcCaM 1
34 HeoOpaTtumocTs mporieccoB B mpupoie. BTopoii 3akoH TepMOIuHAMUKA 1
35 [Mpunnun aeiictus u KI1J[ rernnoBoit mammHbl 1
36 [uxn Kapno u ero KIIJ] 1
37 DKOJIOTHYECKUE TTPOOIEMBI TETIJIOIHEPTETHKA 1
38 Ob6o6maromuii ypok «Momnekyinsipaas ¢puznka. OCHOBBI TEPMOJUHAMUKI 1
39 Konrponbnas padora no reme «MonekyispHas ¢pusuka. OCHOBBI TEPMOAMHAMHUKI 1
40 [TapooOpazoBanue u koHAeHcanus. VicnapeHue u KumneHue 1
41 AGcomoTHas M OTHOCHUTEJIbHAS BIAXKHOCTh BO3ayxa. HachlleHHbli nap 1
4 Tsépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOINS CBOWCTB KPUCTAILJIOB. 1
Kunkune kpucramisl. CoBpeMEHHbIE MaTEPHUAIIBI
43 [TnaBnenue u KpucTayuu3anus. Y aenpHas TernoTa miasieHus. CyOaumanus 1
44 VYpaBHeHuUe TEII0BOro OanaHca 1
45 DneKkTpu3anus Tei. DIeKTpUIecKuit 3aps. J(Ba Buaa dMEeKTPUUIECKUX 3apsI0B 1
46 ITpoBOAHMKY, TUAIEKTPUKH U TIOTYTIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUIECKOTO 3apsia 1
47 B3aumopeinictue 3apanoB. 3akoH Kynona. TouedHbIN 3J1€KTpUUECKUN 3apsi 1
43 Hanpspk€aHocTh anekTpudeckoro nodisa. [[puHIun cyneprno3uinuy 3JIeKTpUIeCcKux mnoie. Jlunun |
HaIpsHKEHHOCTU
49 PaboTa cuit anexkTpocraruueckoro mojs. [lorennuan. PasHocts moTeHmamoB 1
50 IIpOBOTHHKY M AUDIIEKTPUKH B JIEKTPOCTATUYECKOM TT0JIe. JIM3IIeKTpUYecKasi IPOHULIAEMOCTh 1
51 OnekTpoéMkocTb. Konnencarop 1
52 DNEKTPOEMKOCTB INIOCKOT0 KOHJEHCATOPA. DHEPIUs 3apsHKEHHOIO KOHIEHCATOPa 1
53 JlaGopartophast pabota "M3mepenue 3eKTpoEMKOCTH KOHIeHcaTopa" 1
54 [IpuHIMI NENCTBUA U IPUMEHEHNE KOHJIEHCATOPOB, KOIIMPOBAJIBHOTO anmnapara, CTpyuHOro 1




MpUHTEpa. DIIeKTpoCcTaTUUeCKas 3alIuTa. 3a3eMIIEHUE dIIEKTPOIIPHOOPOB

DJIEKTPUYECKUH TOK, YCIOBUSA €ro cymiectBoBaHus. [loctosunsiii Tok. Cuita Toka. Hanpsixenue.

55 1
Conpotusnenue. 3akoH Oma 715 yyacTKa [enu

56 [TocnenoBarenbHOE, MapaIeIbHOE, CMELIAHHOE COeTUHEHNE TIPOBOAHUKOB. JIJabopaTopHast 1
pabota «/3ydyeHne cMeaHHOTO COETMHEHUS PE3UCTOPOBY

57 PaboTa 1 MOITHOCTB AJIEKTpHUYECKOro TOKa. 3akoH J[xoymnsa-Jlenma 1

53 3akoH OMa 17151 OJTHOM (3aMKHYTOI) anekTpuyeckoit rienu. KopoTkoe 3aMbIkaHue. |
JlaGopatopHas pabota «M3mepenue D/]C ucrounnka Toka U €ro BHyTPEHHET0 COPOTUBICHUSD)

59 DNeKTPOHHAs IPOBOJAUMOCTH TBEPABIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJJIOB OT |
Temneparypbl. CBepXIIpOBOAUMOCTh

60 DneKkTpuueckuil Tok B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB 1

61 [TosrynpoBOIHUKH, UX COOCTBEHHAs U IIPUMECHAs IPOBOAUMOCTb. CBOMCTBAa p—n-IIepexo/a. |
[TomynpoBOIHUKOBBIE IPUOOPEI

2 DNEeKTpUUECKUI TOK B paCTBOPAX M PACILIABAX JIEKTPOIUTOB. DIIEKTPOIUTHYECKAs |
JUcconuanus. JNEeKTPOIIN3

63 OneKkTpuuecKuil TOK B razax. CaMocTOSITeNbHbIN U HECAMOCTOSTENbHBIN pa3psil. MonHusl. |
ITna3zma

64 OnekTpuueckue NpuOopbl U yCTPOICTBA U UX MpaKTUUYecKoe MpuMeHeHue. [Ipapuna TexHuku 1
0e30macHOCTH

65 O6001maromuii ypok «JIeKTPOIUHAMUKAY) 1
KonrponbHas padora no teme «nektpocratuka. [locTosHHbIN 3nekTpuueckuii Tok. Toku B

66 pa3nn4HbIX cpenax» /Beepoccuiickas mpoBepouHas paboTa pH MpOBEACHUU Ha OyMakHOM 1
HOCUTEJIE

67 PesepsHblii ypok. KonTposibHas paboTa o teme "DnekTpoguHaMuka' 1

68 PesepBHbIil ypok. O6o6maromnuii ypok mo remam 10 kiacca 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

KoanuecTBO 4acos

Ne i/ Tema ypoxka
Bcero

1 [TocTostHHBIE MATHUTHI M UX B3auMojeiicTBue. MaruutHoe nosie. BekTop MarHuTHON MHAYKIUH. |
JIMHUY MarHUTHOW MHAYKLIWU

2 MaruutHoe noJie MpoBOJHUKA ¢ TOKOM. OnbIT OpcTena. BzanmoneiicTBrue NpoBOJIHUKOB C TOKOM 1
JlabopartopHnast pabora «/3yueHrne MarHuTHOTO MOJIsl KATYIIKA C TOKOM 1

4 JleiicTBrEe MarHUTHOTO TIOJISl HA MPOBOIHUK ¢ TokoM. Cuia Amriepa. JlaboparopHas pabota 1
«HccnenoBanue qeHCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOMY

5 JleiicTBre MarHUTHOTO TIOJISL Ha IBIKYIIYIOCS 3apsbkeHHYo yactuily. Cuna Jlopenna. Pabora 1
cuibl JIopeHna

6 OnekTpoMarauTHas MHAyKIus. [ToTok Bekropa MaruutHor nHAYKUMU. IJ1C nHAyKIMu. 3aKOH |
AIIEKTPOMAarHuTHOU MHAYKIKu Dapanes

7 JlaGopaTtophnast pabota «/ccnenoBaHue SIBICHUS AIEKTPOMArHUTHON UHIYKITUN 1

2 NunyktuBHOCTD. SIBNneHue camonHaykuuu. DJIC caMOMHAYKIIMU. DHEPTHsI MATHUTHOTO TTOJISI 1
KATYLIKA C TOKOM. DJIEKTPOMArHuTHOE I0JIe

9 TexHu4ecKue yCTpoNCTBA U UX MPUMEHEHHE: IOCTOSIHHBIE MAarHUTBI, JJIEKTPOMArHUTHI, |
AJIEKTPOJIBUTATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHUIl, HHAYKIIMOHHAS T1€Yb

10 O6o6marmuii ypok « MarHuTHOE 1mosjie. DIeKTPOMarHUTHAS WHIYKITHSD 1

11 KoHnTtposnbHas pabota mo Teme «MarHuTHoe 1oJie. DJIeKTpOMarHuTHasT WHTYKITHSDY 1

12 CBob6oHbIe MexaHuueckue Kosnebanus. ['apmonnueckue kojaedanus. Y paBHEHUE TAPMOHUYECKUX 1
konebanuii. [IpeBpaiienue sHeprum

13 JlaboparopHnas pabota «VccrnenoBanue 3aBUCMIMOCTH TIEpHO/Ia MaIbIX KoJeOaHU Tpy3a Ha HUTH 1
OT JIJTUHBI HUTH U MacChl TPy3a»

14 Konebarenbublit KOHTYp. CBOOOAHBIE JIEKTPOMArHUTHbBIE KOJIeOaHHs B UA€aIbHOM 1

KoJIeOaTeIbHOM KOHTYPC. Amnanorus MCKAY MCXAHUYICCKHUMU U DJICKTPOMATIHUTHBIMU




KOJIeOaHUsIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHHSI SHEPTUH B UACAUTHBHOM KOJICOATEIIHHOM KOHTYPE 1

16 [IpencraBnenne o 3aTyxaromux KoieOaHuax. BeIHy IeHHbIE MEXaHUYECKHE KOJICOaHMUsI. |
Pe3onanc. BeiHyX1eHHBIE JIEKTPOMAarHUTHBIE KOJIeOaHUs

17 ITepemennsIil Tok. CHHYCOUAIBHBIN IEpEMEHHBIN TOK. MOIIHOCTB IEPEMEHHOTO TOKA. |
AMIIIUTYHOE U IEUCTBYIOLIEE 3HAUEHUE CUIIbI TOKA U HAMIPSKEHUS

18 Tpanchopmarop. [IpousBoacTBo, nepenava u noTpedIeHNE SIEKTPUUECKON SJHEPTUN 1

19 VY CTpOoHCTBO 1 MPAKTUYECKOE TPUMEHEHNE AIEKTPUUECKOr0 3BOHKA, T€HEPATOpa NEPEMEHHOTO |
TOKa, JINHUH AJIeKTponepeaady

20 OKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE 3JIEKTpo3HEpruu. KynpTypa ucnoiab3oBaHus |
AIEKTPOIHEPIUU B MOBCEIHEBHOM )KU3HU

21 MexaHnnyeckue BOJIHBL, ycloBHs pacnpoctpanenus. llepuoa. CkopocTs pacnpocTpaHeHUs U |
JUTMHA BOJIHBL. [lonepeunsle U Npoa0IbHBIE BOJIHBI

22 3Byk. CKkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3Byka 1

23 DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOpOCTH. [IIKkana 351eKTpOMarHuTHEIX BOJIH 1

24 [TpyuHIMIBI paIOCBA3U U TeNEBUICHUS. PazBuTe cpeACTB cBsA3U. Paguonokanus 1

25 Konrponsnas padora «Konebanus u BOTHBD 1

26 [IpssMonuHeItHOE pacipoCTpaHEHHE CBETA B OJHOPOAHOM cpere. Toueunslil nCTOUHMK cBeTa. JIyu |
cBeTa

27 OTtpaxeHnue cBeTa. 3aKOHBI OTpaXkeHUs cBeTa. [locTpoenne n3006paxeHuii B II0CKOM 3epKajie 1

73 [Tpenomnenue ceta. [lonnoe BHyTpeHHee oTpaxenue. [IpenenbHbIN yrosl HOJHOTO BHYTPEHHETO |
OTpaXKeHUS

29 JlaboparopHas pabota «3MepeHue mokazaress MpeIoMIICHHS CTEKIIa 1

30 JIunssl. [Toctpoenue nzobpaxenuil B aun3ze. @opMyiia TOHKOM JTMH3bI. Y BEIUYEHHE JINH3bI 1

31 JlaGopartophast pabora «MccnenoBaHue CBOMCTB M300paKEHUI B JIMH3aX) 1

32 Hucnepcus ceeta. CiioxkHBIN cocTaB O6emoro cBeta. Lset. JlJaboparopras padorta «Habmonenue 1




JUCIICPCHUH CBCTaA»

33 WnTepdepennus ceeta. Audpaxmus ceera. JudpakiunonHas pemerka

34 ITonepedHocTs cBETOBBIX BOJH. [losspr3anus ceera

35 OnTuyeckue mpuOOPHI M YCTPOUCTBA U YCIOBUS UX O€30MACHOTO MPUMEHEHUS

16 ['paHuIBl TPUMEHUMOCTH KJIacCH4Yeckoil MexaHuku. [locTynaTel cnenuanbHoil Teopun
OTHOCUTEJIbHOCTH

37 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aM€e/IJIEHHE BPEMEHH U COKPAILIEHUE TTUHBI

13 OHeprus U UMIYJIbC PEISTUBUCTCKON YyacTULIbl. CBS3b MACChI C SHEPTUEN U UMITYJILCOM. DHEPIHs
MIOKOSI

39 KonTponbnas pabota «Ontuka. OCHOBHI CTIEIUATLHON TEOPUU OTHOCUTEITHLHOCTIY

40 ®otonbl. Dopmyna [Inanka. DHeprus u uMmIysIbe GOToOHA

41 OtkpeiTue U uccienoBanue Gorodddexra. OnbiTel A. I'. CToneroBa

4 3akonHsbl potodddexra. YpaBHenne DitHInTeiHA 115 poTodddekra. «KpacHas rpaHuiay
dororddekra

43 Hasnenue cera. OnbiTel I1. H. JIeOeneBa. XuMmuueckoe IeHCTBUE CBETA

44 TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE MTPUMEHEeHHE: (POTO3IeMEHT, GOTOAATUUK, COTHEUHAs
Oarapesi, CBETOANO

45 Pewenne 3amau no reme «J1€MEHTBI KBAHTOBOW ONTUKID)

46 Mopguens atoma Tomcona. OneiTel Pesepdopaa o paccesnuro a-yactuil. [Inanerapuast Mmoaens
aToma

47 IToctynarsr bopa

43 Wznyuenue u normnouieHue GOTOHOB MPH MEPEXOe aToMa ¢ OJHOTO YPOBHSI SHEPTUHU Ha JIPYTOM.
Bunel ciektpos

49 BonnoBrle cBoiicTBa yactuil. Bonusl ne bpoiinsa. KopnyckynspHO-BOTHOBOM Tyamu3M.
CrioHTaHHOE U BBIHYKICHHOE U3ITyUYeHHE

50 OtkpsiTue paguoakTuBHOCTU. OnbIThl Pe3epdopaa no onpeaeneHuio coctaBa painoakTUBHOTO




HU3JIYUCHHA

51 CoiicTBa anb(a-, Oera-, ramMmma-u3iydeHus. BiusHue pagroakTHBHOCTH HA KUBbIE OpraHU3MBI

5) OTtkpbITHE IPOTOHA U HEWTpoHA. M30TOMBI. ANb(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMMa-nsiydenue

53 DHeprus CBS3HM HYKJIOHOB B sifipe. SnepHbie peakiuu. SAaepHsiii peaktop. [Ipodaemsl,
MEePCHEKTUBBI, SKOJTOTUYECKUE ACTIEKTHI SI€PHON SHEPTreTUKU
DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA. MEeTOIbI HAOIOICHUS U PETUCTPAIIUN

54 AJeMEHTapHbIX YacTull. Kpyrisiil ctosn « @yHaaMeHTalbHbIE B3auMOJAeCTBUS. EMUHCTBO
(bu3NYECKOI KapTUHBI MUPaY
Otanbl pa3BUTHsS acTpoHOMUU. [IprKiagHOe 1 MUPOBO33PEHUYECKOE 3HAUECHUE aCTPOHOMUU. Bun

55 3B&3HOTO HeOa. Co3Be3us, IpKue 3BE3/IbI, INTAHETHI, X BUAUMOE JABMKeHUE. CoTHeUHas
cucremMa

56 Connue. ConHevHasi akTUBHOCTb. McTounuk sneprun CoHIA U 3BE3]

57 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI TTIABHOM MOCIIEI0BaTENbHOCTH. BHYyTpeHHEe
crpoenue 38€3/1. COBpeMEHHbIE MTPEACTABICHUS O MPOUCXOKACHUH U 3BoJtoMK COJIHIIA U 3BE3]

53 Muneunsiii [1yTe — Hama ["anaktuka. [lonoxxenne u neuxenne Connua B ['anaktuke. ['anakTuku.
YEpHble ABIPHI B sIpax rajJakTHK

59 Bcenennas. Pa36eranue ranaktuk. Teopus bonbmioro B3psiBa. PenrkToBoe uzinyueHue.
MeraranakTuka

60 Hepeennsie npo6sieMbl aCTPOHOMUH

61 Konrponbnas pabora «DIeMEHTHI aCTPOHOMHHU U aCTPODUZUKI

2 O6o6maromuii ypok. Ponb ¢pu3nku u acTpOHOMUU B IKOHOMUYECKOM, TEXHOJIOTHYECKOH,
COIMATILHOM M ATHUYECKOH cepax MesTEIILHOCTH YeI0BeKa

63 O6o6maromuii ypok. Ponbs 1 MecTo pU3UKH U aCTPOHOMUU B COBPEMEHHOW HAyYHOU KapTUHE
MHpa

64 O606maromuit ypok. Ponb ¢pusndeckoii Teopuu B GopMUPOBAHUN NPEICTABICHUN 0 (pU3nuecKon

KapTHUHE MUpa




65 Oo6o0maromuit ypok. Mecto ¢pu3ndeckoil KapTHHBI MUpa B 00IIEM PsITy COBPEMEHHBIX |
€CTECTBEHHO-HAyUHBIX NIPEJICTaBICHUI O IPUpoJIe

66 PesepBHbIil ypok. MarHutHoe mosie. DIeKTpOMarHuTHasT HHIYKITUS 1

67 Pe3epBHblii ypok. OnTuka. OCHOBBI CIELIMAIBbHOW TEOPUU OTHOCUTEIBHOCTU 1

68 Pezepublii ypok. KBantoBast ¢pusnka. D1eMEeHThl aCTPOHOMHMHU U aCTPODUUKU 1

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

» Gusuka, 10 kinace/ Msikumes I'.41., byxoBues b.b., Corckuit H.H.; noa
penakmueit [lapdpentreBoit H.A. AxkunonepHoe o61iectBo «M31aTenscTBo
«ITpocsemienue»

» ®usuka, 11 knacc/ Mskumes [.J1., Byxosnes b.b., Yapyrun B.M.; oz
penakmueii [TapdentoeBoii H.A. AknmonepHoe o61mecTBo «M31aTenbcTBo

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Kupuk JILA., I'enpenmreitn JI1.O., luk FO.M. ®usuka 10 kinacc. Metonny.
Marepuainsl i yuurens. [log penakuuent B.A. Opnosa. M.: Unekca, 2005
Koposun B.A., Crenanosa ['.H. Marepuans! 151 TOATOTOBKHU ¥ TPOBEICHUS
UTOTOBOM aTTeCTalMM BBHITYCKHUKOB Cpe/iHEN (TTOJIHOM) IIKOJIBI 110 GU3HKE. —
Hpoda, 2001-2002

Koposun B.A., Jlemugosa M.IO. MeToaudeckuii ClipaBOYHHUK YIUTENS (DU3UKH.
— Muemosuna, 2000-2003

Mapxkuna B. I'.. ®u3uka 11 kiacc: moypoussle 1uiansl 1o yuyeonuky I°.51.
Msxkumesa, b.b. byxoBuesa. — Bonrorpaa: Yuurens, 2006

Caypos FO.A. ®usuka B 11 kimacce: Moaenu ypokos: Ku. s yuurens. — M.

ITpocsemenue, 2005



IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
https://resh.edu.ru/

https://www.yaklass.ru/
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