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IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOXKCHHH M TpeOOBAaHWU K pe3yJbTaTaMm
OCBOCHHUSI OCHOBHOW 00pa30BaTeNbHOW MpOrpaMMbl, mnpejctaBieHHbIX B OI'OC
COO, a Ttakxke ¢ yu€rom enepaibHON paboyeil mporpaMMbl BOCIUTAHHUS U
KOHIIETIIIMU TIpernojiaBanusi ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusax Poccutickon denepanun, peATU3YIOIINX OCHOBHBIE
o0Opa3oBaTeIbHBIC MPOTPAMMBI.

Copnepxanue mporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMupoBaHue
€CTECTBEHHO-HAYYHOW KapTUHbl Mupa oOyvatromuxcs 10-11 kimaccoB mpu
oOydeHnn ux Qu3nMke Ha 0230BOM ypOBHE Ha OCHOBE CHCTEMHO-IESITEILHOCTHOTO
noaxona. [Iporpamma mo ¢usmke coorBercTByeT TpeboBanusiMm OGI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pe3yJbTaTaM
oOydeHMsI, a TaKKE€ YYHUTHIBAET HEOOXOIWMOCTh peaTH3aldd MEXIPEIMETHBIX
cBsA3eld (PU3MKU C €CTECTBEHHO-HAyUYHBIMM Y4YeOHBIMU Tmpeameramu. B Helt
OMPENIENAIOTCS OCHOBHBIC 1IENM HM3yueHHs] (DU3UKU Ha YPOBHE CPEHETO OOILEro
o0pa3zoBaHus, IJIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (PU3MKHU: JIMYHOCTHBIE,
MeTanpeaMeTHbIC, TPpeAMETHBIC (Ha 0a30BOM ypOBHE).

[Iporpamma no ¢pu3uke BKIIOYAET:



e IUIAHUPYEMBIE PE3YyJbTaThl OCBOEHUS Kypca (pu3uku Ha 0a30BOM YPOBHE, B
TOM YHUCJI€ NPEIMETHBIE PE3yJIbTaThl 110 TOJaM 00y4EHHUS;

e cozepxaHue yueOHoro npeamera «dusuka» no rogam oOydeHuUs.

®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BBICTYIAas B
KauecTBe y4eOHOTO IpeIMETa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yIOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBICHHM, HM3ydaeMbIX XUMHUEH, OUOJIOTHEH,
¢usznueckoit reorpaduedt u actpoHomued. Hcmonb3oBaHME W AKTUBHOE
npuMeHeHne  (U3MYEeCKMX 3HAHUM  ONpeleNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TMOJIYYeHHs] HOBBIX MAaTEpHUaJOB C 3a/JlaHHBIMU CBOMCTBAMHM U JIPYTHUX.
N3yyenue QU3MKM BHOCHUT OCHOBHOM BKJAJ B (OPMUPOBAHHE E€CTECTBEHHO-
HAyYHOUW KapTHUHBI MHpa OOydaroniuxcs, B (HOPMUPOBAHUE YMEHHN MPUMEHSTH
HAyYHBIA METO/I IO3HAHUS TIPU BBIMOJIHEHUN UMHU YU€OHBIX UCCIICIOBaHUM.

B ocHoBy kypca ¢usuku aiisi ypoBHS cpeaHero oOmiero o0pa3oBaHMs
MOJIOKEH PsAJ WIeH, KOTOpPble MOXKHO paccMaTpuBaTh KakK TMPUHIMIBI €r0
OCTPOEHHS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHUYECKH
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepHual U3 BCeX pa3ziesioB (DU3MKU, BKIIIOUAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBHUM ¢ HEW Matepual Kypca (HHU3UKH
o0beMHEH BOKpYr (Qu3nyeckux Teopuid. Bemymmum B Kypce sBIseTcs
dbopMuUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepUM, BEIIECTBE H
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanojaraeT HCIOIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (HU3MYECKOW HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢usuku ¢ pa3BuTMeM OOIEeCTBa, a TaKXKE C  MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU M DKOJIOTHYECKUMU TIPOOIeMaMHu.

Hoesa  npuknaonou  nanpasrennocmu. Kypc ¢Gu3ukd —mpenmonaraet
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJOTHUYECKUX MPUIIOKEHUMN
M3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocusayuu peanu3yeTcss MOCPEICTBOM BBEICHUS DIIEMEHTOB
COJIepKaHMsI, TMOCBSIIEHHBIX H3KOJOTMYECKMM Mpo0jeMaM COBPEMEHHOCTH,
KOTOpPbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW W TEXHOJOTHUM, a TaKKe OOCYXKICHHS
po0JIeEM pallMOHATBHOTO IPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€30M1acCHOCTH.

Crep:KHEBBIMHM 3JIEMEHTAMHM Kypca (U3MKH HAa YPOBHE CPEAHEro OOIIEero
oOpa3zoBaHus SIBIAIOTCSA (u3ndyeckue Teopuu (popMupoBaHue MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUsl (pu3nueckoil Teopun, posiv pyHIaMEHTATbHBIX 3aKOHOB U



NPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHHUSIX O TMPHUPOAE, T'pPaHHIAX
MPUMEHUMOCTH TEOPHH, IS OINUCAaHUS €CTECTBCHHO-HAYYHBIX SIBICHUU U
MIPOIIECCOB).

CHCTEeMHO-ICSITCIIBHOCTHBIN MOAX0J B Kypce (DU3MKHU peaTu3yeTcs MPEexKIe
BCEro 3a CYET OpraHu3alliyd SKCIEPUMEHTAIBHOU JCSITCIIBHOCTH O0YyYarOUUXCsl.
Jlns  Ga3oBoro ypoBHS Kypca (U3MKM — 3TO HCIOJIB30BAHHE CHCTEMBbI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIA0OpPaTOPHBIX padoT,
KOTOpbIe B Mporpamme no (¢pusuke oObEeIUHEHBI B OOHIUN CIHUCOK YUYEHHYECKUX
NPaKTHYECKUX paboT. BhiieneHne B yka3aHHOM IepedHe J1abOpaTOpHBIX PadoT,
NPOBOAUMBIX JIJII KOHTPOJSI M OICHKH, OCYIIECTBISACTCS yYaCTHUKAMM
00pa30BaTeIBHOrO TMpoOIlecca WCXOJs U3 OCOOCHHOCTEH IUTAaHUPOBaHUS U
ocHamleHuss kabwnera (¢Gu3uku. Ilpm 3ToM oOecrieynmBaeTCs OBIIAJICHHUE
OOyYarOIIMMHUCS YMECHHSIMHU TPOBOJIUTH KOCBEHHBIC HM3MEPEHUS, HCCIICIOBAHUS
3aBUCUMOCTCH (PU3NYECKHX BEJIIMYUH U IIOCTAHOBKY OIBITOB II0 IIPOBEPKE
IPEJIJIO’KCHHBIX THIIOTE3.

Bonbimoe BHMMaHHWE yHaENSETCS PEHICHUI0 PACYETHBIX W KadyeCTBEHHBIX
3amay. [Ipu 3TOM I pacUETHBIX 3aJ1ady MPHOPUTETOM SIBIISIOTCS 3a7a4d C SBHO
3aJlaHHOM (PU3MYECKON MOJIETIBIO, TO3BOJISIOIINE PUMEHATh U3YUEHHbBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOrO paszfesia Kypca, TaK U UHTETpUpYs 3HAHUS U3
pa3HbIX pa3zienoB. [ KaueCTBEHHBIX 3a/lay MPUOPUTETOM SIBIISAIOTCS 3aJaHUs Ha
OoOBsICHEHHE TPOTEeKaHUs (PU3MUYECKUX SIBIICHUH U TPOIECCOB B OKpYKAIOIIEH
KU3HHM, TpeOyronyue BbIOOpa (HU3WYECKOW MOoJenu ISl CHTYallud IPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO0EeCIeUeHHI0 y4eOHOro rporecca 0a30BBI ypOBEHb Kypca
(bU3UKHM Ha YPOBHE CPEIHETO OOIIEero 00pa3oBaHUs JOJKEH U3y4aThCs B YCIOBUAX
MpPEeIMETHOTO KaOWHeTa (U3UKU WM B YCIOBHUSX HWHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-Hay4yHOro Iukia. B kaOunere ¢(u3uku AOMKHO OBITH
HeoOXxomuMoe JnabopaTopHOe O0O0OpYyIOBAaHME [Jisi BBIMOJHEHHS YKAa3aHHBIX B
mporpamMme 1o (pU3MKEe yUYEHUUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE
obopytoBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
MPUHIIMTIOM MHWHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT MOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe N0 (U3HKE KIFOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOILECCOB, OMIHUPUYECKUX M|
(dyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MMPUMEHEHUH.

JlabopatopHoe 00OpydoBaHUE ISl YYEHMUECKUX TMPAKTUYECKUX PadboT
dopMupyeTcsi B BUAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydammwuxcs. TemMaTH4ecKue KOMIUICKTHI



nabopatopHOoro oOOpYy/OBaHMSI JOJAKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpATOPUI.

OCHOBHBIMHM LIEJISIMHU U3y4eHUs PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

dbopMHupOBaHUE WHTEpeca W CTpeMJICHUS OOYYarOIIHUXCA K HAYIHOMY
U3YYCHHUIO TPUPOJIBI, PAa3BUTHE HMX HMHTEIUICKTYaJIBHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCJIEIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (yHIAMCHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupOoBaHUE YMCHHH OOBSCHATH SIBICHHS C HWCIOJB30BaHUEM
(GU3HYCCKUX 3HAHWHM M HAYIHBIX JOKA3aTEIbCTB;

(dbopMHpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTUX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH.

JlocTkeHue 3TUX 1ened o0ecreurnBaeTcsl pelieHueM CIeAYIOIUX 3a1ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHUKW 00  o0mmx  (Qu3MUecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJISIpHYIO  (DU3UKY, OJIEKTPOAMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIEMEHTHI acTPODU3UKH;

dbopMHUpOBaHUE YMEHHMA TPUMEHSATH TEOPETUYECKHE 3HAHUS s
0oOBbsiCHEHUS (PU3WYECKUX SBJICHUHU B TPHUPOAEC U Uil TNPUHATUA
MPAKTUYECKUX PEIICHUN B IOBCEIHEBHOM KU3HU;

OCBOCHHE CIOCOOOB pEIICHUS pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
duznuecko MoONeNbplo, 3ajay, MOJAPa3yMEBAIOIIUX CaMOCTOSITEIIbHOE
co3JlaHue (PU3MIECKON MOJICIH, aJICKBATHOU YCIIOBHUSAM 3a1a4H;
NOHMMaHWe (PU3NYECKUX OCHOB W TIPUHIIUIOB JACHCTBUS TEXHUUYECKHX
YCTPOMCTB U TEXHOJIOTHUYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeny;

OBJIQJICHUE METOJAMH CaMOCTOATENBHOIO IUIAHUPOBAHUS U IPOBEICHUSA
du3rUecKnX HKCIIEPUMEHTOB, aHAIW3a M WHTEpHpeTanuu WH(opMmaIuu,
ONpPEAEIEHUS JOCTOBEPHOCTH MOJIYYEHHOT' O PE3yJIbTaTa;

CO3/IaHUE YCJIOBHM ISl Pa3BUTUS YMEHUU NPOEKTHO-UCCIEIOBATEIBCKOM,
TBOPYECKOM JAEATEIBHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE CpPEIHETO OOIIEro
oOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeZIElIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).



[Ipennmaraemerii B mporpamMme 1o GU3HKE TEpeueHb JTabopaTOpPHBIX W
MPAKTUYCCKUX padOT SBIACTCS PEKOMEHIOBAaHHBIM, YYHTENIb JelIaeT BBIOOD
MPOBENCHUS JTA0OPATOPHBIX PAbOT W OMBITOB C YYETOM HMHIWBHIYATHHBIX
OCOOCHHOCTEH 00yYarOIINXCs.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o mnpuponae. HayuHeie MeTOAbl MO3HAHUS OKPYKAIOLIETO
Mupa. Ponb dSkcriepuMeHTa W TEOpUM B IPOLIECCE MO3HAHUSA IPUPOJBIL.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUECKUX SIBIEHUM M mpoleccoB. HayuHble rumotessbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHUIMD COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOM AEATEIbHOCTHU JIFOJIEM.

Llemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPHUTENbHBIE MNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aABuMkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaIbHOM TOYKH, MX MPOEKIMH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CiioxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE NpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHsS, IyTH U [EpEeMEIICHUs
MAaTE€PUAIBbHONU TOYKU OT BPEMEHU.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneitnoe  gBmkeHue. JIBukKeHHE  MarepuaibHOM TOYKM IO
OKPYKHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsb. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIOMETP,
JNBH>KEHUE CHAPSAIOB, LICMTHBIC U PEMEHHBIEC MIEPENAYU.

Jlemoncmpayuu

Mogenbp cucTeMsbl OTCUETA, WLIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoOpazoBaHue NBUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenune aBuxkeHusi Tena, OPOIIEHHOrO MOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHus cBOOOHOTO MaICHUS.

Hanpanenne ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHrne HEpaBHOMEPHOTO ABMKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHMS MEXAY NYTSAMH, MPONUJCHHBIMU TEIOM 32
MOCTIC/IOBATENILHBIE PAaBHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHue nBUXKEHMS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU3OHTAIIBHO.

Tema 2. lunamuxa

IIpuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HproTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas KocMmuyeckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBUXKEHUU TeJa B KUIKOCTU WUJIU Ta3e.

[TocTynarensHOE M BpamiaTeaIbHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NMOABEME U MAJICHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTUA CUJI YOPYTOCTH, BO3HUKAIOIIMX B MPY>KUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TENA, HMEIOLMIETO OCh
BpalleHUs.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJbca Tejla. 3aKOH COXPAaHEHUs HUMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenunanbpHas SHEPTHUsl. [ToTenunanbHas SHEPTHS yIpyro
nedhopMUpoBaHHONW  TpYyKuUHBL.  [loTeHIManpHas  dSHeprus Tejda  BOJIM3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBA M NPAKTUYECKOE IMPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MUCTOJIET, IBUKECHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTuBHOE IBIDKEHHE.

[Tepexo MOTEHIMABLHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Paznea 3. MosekyasipHas pu3suka ¥ TepMOAMHAMHMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BemlecTBa. MOJENIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPABIX TEJT U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeieid. Macca u
pa3Mepsl MoJieky. KomndectBo BemecTBa. [loctosauas ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanbHOro rasa. OCHOBHOE  YpPaBHEHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUU HACaNIbHOr0o raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEILUIOBOTO ABWKEHUS dYactull rasza. [llkana
temriepatyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['padguueckoe mpeacTaBlieHUE H3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUUYECKOE NPUMEHEHUE. TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCJTUHEHUM.

OnbiTel 0 MU PY3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aMOJICHCTBHUS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA HJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE U3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochosbt mepmoOuHamMuKu

TepMoauHamuueckas cucteMa. BHYTpeHHssI 3HEpPruss TEPMOJUHAMUYECKOU
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JebHAs TEIUIOEMKOCTh BEIIECTBA.
KosmuecTBO TEmIOTHI NpU TeTuionepeaaye.

[Tonsitue 006 aamabatHom mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne TepBOro 3akoHa TEPMOAMHAMUKH K wm3ompolieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmonuHamuk. HeoOpaTumMocTh NpoLieccoB B MPUPOJIE.

TermoBble  MamumHbl.  [IpUHOMIBIL  OEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero kodd@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOSHEPTETUKH.



TexHuueckue yCTpOWCTBA W MNPAKTHUYECKOEC NPUMEHEHUE: JABUTATEIIb
BHYTPEHHETO CrOopaHus, OBITOBOM XOJIO0IMJIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKKU U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHue sdupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAIus).

N3meneHne BHyTpeHHEN SHEPTHUH (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHI0 BO3ayXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEISI.

Vyenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammuwie cocmoanusn eeuiecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacelmeHHbld mnap. YaenbHas TemIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Trépnoe teno. Kpucramnuyeckue u amopdubie Tesa. AHU30TPOIUS CBOMCTB
kpuctauioB. Kuakue kpuctaibl. CoBpemeHHble Matepuaibl. I[LiaBieHue u
KpUcCTa/UIM3aIus. Y aeiabHas TerioTa miaBienus. Cyomumarus.

YpaBHeHHE TEIJIOBOTO OajaHca.

TexHuueckue YCTpOMCTBA W IPAKTHYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUM TMOJYyYEHUS COBPEMEHHBIX MaTEpHaJiOB, B
TOM YHCJI€ HAHOMATEpUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX MapOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpuCcTaJlIoB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HN3mepeHre 0OTHOCUTEIBHOM BIAXXHOCTH BO3/1yXa.

Paznen 4. DiieKTpoAMHAMHUKA
Tema 1. dnekmpocmamuxa
DJNIeKTpU3auus Tel. OJIEeKTpUYECKUMi 3apsa. JBa Buaa 3IIEKTPUUYECKHX
3apsaoB. [IpoBONHMKM, AUAIEKTPUKU W TOJYINPOBOJHHUKHA. 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsiI.
Onektpuueckoe mnose. Hanpsixk€HHOCTh  anekTpuueckoro mnojisd. [lpuHiun



CYHEPIO3UIUU DJIEKTPUYECKUX IOJEeH. JIMHUU HanpsKEHHOCTU BIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moisg.  llotenmuman.  PasHocTb
noTeHuuanoB. [IpOBOAHMKM M AMDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JluanekTpuyeckas IPOHUIAEMOCTbD.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue YCTpOWCTBA U NPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJICHHUE BIIEKTPOINpPHUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHUHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmojelicTBue HadIEKTPU30BAaHHBIX TEI.

DIEKTPUYECKOE T10JIE 3apSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IOJIE.

DneKkTpocTaTuyecKas 3aluTa.

JIMBNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IUJTACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu 6 paznuunwix cpeoax

DNEeKTpUYECKUA TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE CONMPOTUBIEHUE. YEIbHOE COINPOTHUBICHHE BEIIECTBA.
IlocnenoBarenpHOE, IapAJLIEIBHOE, CMEIIAHHOE COEIUMHEHHUE IIPOBOJHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DONEKTPOJABWKYIIAsl CHJIa U BHYTPEHHEE CONPOTHBICHUE HMCTOYHUKA TOKA.
3akoH OMa 71 MOJHOM (3aMKHYTOM) 3ekTpuueckoi nenu. KopoTkoe 3amMbIkaHue.

DONEeKTpOHHAsl ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUECKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWU. CobOcTBeHHas 151 IpUMECHas MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DJIeKTpUYECKUid TOK B razax. CamMOCTOSTENbHBIA W HECAMOCTOSTEIIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPUMEHCHHUE: aMIIEPMETP,
BOJBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHbie MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS IUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CwmelraHHoe COeJMHEHUE MPOBOTHUKOB.

[Ipsamoe wu3MepeHue »saeKkTpoaBMXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO AJIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSS TPOBOJUMOCTD JTUO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCymecTBIs€TCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meowcnpeomemmnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAY4YHOTO
MO3HAHUs: SBJICHUE, HAay4HbIH (akT, rumore3a, (uU3MYecKas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpPAaBHEGHMI, JHMHEWHas (QYHKIHS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUYECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT OHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBWKEHUE B KMBOU mpuponae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILUIOBOE PABHOBECHE),
3JIEKTPUYECKUE SBJIECHUS B KUBOU MTPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TEIN, XKUJIKOCTEH W



ra3oB, JJICKTPHUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHYECKAs THCCOLMALIMS,
rajbBaHUKAa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIB30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIIHUKH, HCIOJb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHU
MOJY4YEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAaA UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mone. Bekrop MarHuTHOM WHAYKUWU. [IpuHOUMI cynepno3uinuu
MAarHUTHBIX MMOJiIeH. JIMHMM MarHuTHOM WHAYKUMW. KapThHa JMHUNA MarHUTHOMN
WUHIYKUWH TO0JS TOCTOSTHHBIX MarHUTOB.

MarnutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJisi JJIMHHOTO MPSAMOr0 MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IIPOBOJIHHKA, KaTylIKU ¢ TOKOM. OnbIT DpcTena. BzanmoeicTBue NpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HalpaBJieHUE. [[BHKEHHUE 3apsiKEHHOU YacTHUIIbI
B OJTHOPOJHOM MarHuTHOM Itoje. PaGoTa cunsl JlopeHma.

SIBrieHnEe 3JIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nanekTpuyeckoe moJie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUHUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMU. OJEKTPOJBIXKYIIAA  CHUJa
CaMOMHAYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.

TexHnuecknue yCTpPOWCTBA MW MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUILl, THAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIVH.

[Ipasuio Jlenua.

3aBUCHMOCTD JJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHre MarHUTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW MHAYKIUU.

Paspnen S. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazHumHble Koaebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoyeOaHHUS.
[Napmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHU4ECKUN MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosneOanuii. [IpeBpalnieHue SHepruy MpU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHUS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA KoJjeOanusimu. dopmyna Tomcona. 3akoH coxXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronux KoyeOaHUSIX. BEIHYKIEHHbIE MEXaHUYECKHUE
Kosnebanus. Pezonanc. BeIHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJICOAHNS.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmarop. [IponsBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUS AIEKTPOIHEPTUH B TOBCEITHEBHOM KU3HH.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJieOaTEIbHOM CHCTEMBbl (MPYXUHHBIA WA
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3atyxamommx KojaeOaHuu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHbIE KOJIECOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mnpu mocieOBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUM 3JeKTponepeadHn.

Vuenuueckuii skcnepumenm, 1abopamopmusie pabomel

HccnenoBanue 3aBUCUMOCTU MEpPUOAA MalbIX KojeOaHMH Tpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanne mepeMEHHOTO TOKa B ILENM W3  TOCJEJI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CxkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble M TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBHUSL M3JyYECHHUS SJEKTPOMATrHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHoil BosnHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE, MOSpHU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHNE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TENEBUICHUS. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckne ycTpoicTBA W MNPAKTHYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JAMArHOCTUKA B TEXHUKE M MEAMIIMHE, pajaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBanue 1 pacpoCTpaHEHHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenue oTpaskeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniinm u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOU PE30HAHC.

HaGmnronenue cBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBONWCTB JJICKTPOMArHUTHBIX  BOJIH: OTpaKCHUE,
MpesioMJIeHUE, MoAspu3anus, Auppakuus, UHTEpPEepeHIHs.

Tema 3. Onmuxa

I'eomerprueckass onrtuka. lIpsaMonuHENHOE paclIpoOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiienusi. [lonHoe BHyTpeHHee oTpakeHue. IlpenenbHbI yroa MOIHOrO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CinoxHbI cocTaB Oenoro ceera. L{ger.

CobOuparome W pacceuBaromive JUH3bL. ToHkas suH3a. DoOKycHOe
paccTosiHUE€ M ONTHYECKas Cuiia TOHKOW JMH3bL. [locTpoeHue wuzo0pakeHuil B
coOuparonmx U pacceuBaronux jauH3zax. Gopmyna TOHKOW JHH3BL. YBEITUYECHHE,
JaBAEMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaONMIOAEHUS MAKCUMYMOB U MHUHUMYMOB B UHTEp(EpEHIIMOHHOMN
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpaxiumoHHas peméTka. YciaoBHe HaOIOISHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHudyeckne yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pacCpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTudeckue mpuodopkI.

[TonHOe BHyTpeHHEE OTpaxkeHre. Moienb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Hab6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonydyenue criekTpa ¢ TOMOIIBIO AUPPAKITHOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



N3mepenue nokazaresns NpeaoMIIeHUsS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3zznesn 6. OcHOBBI cIeMAJIBLHON TEOPUH OTHOCUTEJIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKPAILCHHE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHLIBI.

CBs13b MaccCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBsi3u dHEPTHH (HOTOHA C €T0 YACTOTOW. DHEprus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue ceera. OnwiTel I11. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpoiicTBA W MPAKTUYECKOE MpPUMEHEHHe: (POTOAIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mopmens aroma. lloctynatel bopa. M3nydyenume u mnormiomieHue
(GOTOHOB TpW TMepexoje aroMa C OJHOTO YPOBHS DHEPrUUM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToOMa BOJOPOA.

BonnoBsie cBoiicTBa yactull. Bonusl e bpoiis. KopnyckyisipHo-BoaHOBOM
Ty aJv3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYEHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mognens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenne nuHeM4aThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmtonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JOKAa3bIBAIOUIME CIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Peszepdopna mo  ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsa sapa. Maccosoe uncino saapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAaKTUBHOrO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [ledext maccol sapa.

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. Tepmosinepubiii cuHTe3. [IpoOiieMbl W TEPCHIEKTHUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIUN AIIEMEHTAPHBIX YaCTHII.

dyH1aMeHTaabHbIe B3auMOAeHCTBUSA. EAMHCTBO (hU3ndecKoi KapTUHBI MHpA.

TexHu4eckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TuynK HOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otansl pa3BUTHS acTpoHOMUU. [IpuKiiafHOE U MUPOBO33PEHUECKOE 3HAYCHUE
ACTPOHOMMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sSipKU€ 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBUKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. McTounwk sHeprun ConHmoa W 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsI 3BE3]] TJIaBHOM IOCIENOBAaTEIbHOCTU. BHYTpEeHHEE CTpOeHHUE



3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKIAECHUN U 3Boaonuu CoyHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
rajgakTHK.

Bcenennas. Pacmiupenue Bcenennoit. 3akon Xa661a. Paz0eranue rajgakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnnie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
OPUJIOXKEHUH JIs OIpe/iesieHUs MOJIOKEHUsI HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, miianet, Miieunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Ponsr ¢u3ukm W acTpOHOMHUHM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOM cepax AesTeTbHOCTH YelIOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NUECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJNCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce ocymiecTBIsETCS ¢
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadyu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C H3YyYEHHEM METOJIOB HAYy4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHH, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonoeus: »>nekTpuueckue SIBJICHUS B KUMBOM MpUpPOJE, KoJeOaTeabHbIE
JNBH>KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghus:  MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTPOIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAaAap, PaAHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro OOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIEC PE3YbTAThl OCBOCHUS yueOHOro npeamera «Duznukay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTHUBHBIX BHYTPEHHHMX  YyOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU €STEILHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3ULIUH 00YUYaOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TIPakIaHCKOIO
o0II1ecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3aIlNHg;

YMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMUPOBAaHHOCTH POCCUUCKOU TpaKIaHCKOU HWJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESATENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOLIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETo (U3NYECKON HAYKE;



5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bY3UKH HA TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJIOOATBLHOIO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEZC HA OCHOBE
3HAHMS 1leJIeld yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOTO MO3HAHMSA:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs:  (U3MKU  OCYHIECTBISTH  NPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh NHANBUAYAIIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ ()OPMYJIMUPOBATh M aKTyaJM3UpOBaTh  MPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTIpENeNSITh 1EeNU JACSITeIIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUHU HUX
JOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh TUTAH PEMICHUS TPOOJIEMBI ¢ y4ETOM aHaIM3a HMEIOITUXCS
MaTepHAbHBIX 1 HEMAaTEPHUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OLIICHUBATH COOTBETCTBUE PE3YIIHTATOB
IEJI5IM, OIICHUBATh PUCKH TOCTEACTBUH JCSTEIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.
Ba3oBble ucciienoBaTebckue 1eiiCTBUS:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU M METOJAMHU
(pu3HUECKON HAyKU;



BJIJIETh HAaBBIKAMH y4eOHO-HCCIEA0BATENBCKON U MPOEKTHOW JESTEIBHOCTH
B 00y1acTi (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MpPeoO0pa3oBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3[IJaHUU YYE€OHBIX TPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIICHHs, HaXOAWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peHIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh X JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOMN
JESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3UKE B MPAKTHUYECKYIO 00JIacTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IaCTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OpUrHHAIBHBIE TOIXO0/bl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIMYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJyYEHUS MHPOpMAIUKU (PU3MUECKOTO COJAEpKAaHUS M3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATh IIOWUCK, aHaJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HSProOHOMUKH, TEXHUKH O€30IacHOCTH,
THUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUYECKOTO COACpXNKaHUS B pa3iIMYHbIX (opmaTax c
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTHUMAIBHYIO
Gopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:
OCYLIECTBIIAITh  OOLIIEHHE Ha ypokax (U3UMKM U BO BHE-ypPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh NPEANOCBUIKM  KOH(JIMKTHBIX CHUTyallMdi W cMsr4ath
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YICHA KOJUICKTUBA,

IIPUHUMATh  L€Id COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUSA IO €€ INOCTHKEHHUIO: COCTaBJIATH IUUIaH JIEUCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOU paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKJOINO yYaCTHMKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3WULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATEIBHYIO NIEATENLHOCTh B 00JIacTU
GU3UKM M aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh W (HOPMYJIHPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHIA;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOUTECHUH;

JlenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JSPYIUIUA B 001acTH
($U3HUKHU, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTEIIBHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlHsIM, BHOCUTh KOPPEKTUBHI B NESITEIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3YyJIbTATOB W
OCHOBAHMI;



HCIIOIb30BaTh MPUEMBI pedieKCUn ISl OLEHKU CHUTyallud, BRIOOpa BEPHOTO
pelieHus;

YMETh OILICHUBAaTh PUCKM W CBOCBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHIDKCHMIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX NpPH aHAIW3€ Pe3yIbTaToOB
eI TeIIbHOCTH,

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPU aHAIU3€ PE3yIbTaTOB
JeSITeIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIITUOKH.

B mporecce nocTmkeHUs JIMUHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEPIIICHCTBYETCS SMOIIMOHAIbHBIN UHTEIUICKT, IPEATIOJIararomii
c(hOpMUPOBAHHOCTb:

CaMOCO3HAaHM, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAINPaBJICHUS Pa3BUTUS COOCTBEHHOUW SMOIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETYJIMPOBaHMS, BKJIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHWE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHPOBATBCA K
AMOITMOHATBLHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTD, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMHU, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexXy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTH IIOHMMATh SMOIIMOHAIBLHOE COCTOSIHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBJICHUU OOIICHUs, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAILHBIX HABBIKOB, BKJIIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC U pa3periaTh KOH(PIMKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B IPAKTUYECKON 1€ TEIIbHOCTH JIFOJIEH;

YUUTHIBATh TPaHULIBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJIETEH:
MarepualibHasi TOUKa, HHEpIMajibHas cCUcTeMa OTCUETa, aDCOMOTHO TBEPAOE TENO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCYHBIN
AIEKTPUUYECKUI 3aps]l IPU pelIeHUU (PU3HUECKUX 3a]1ay;



pacro3HaBaTh (pU3HUECKUE SIBJICHUS (MPOLECCh) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUUECKON TEOpUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJeHHUE TeJl, JBWKEHHE 10 OKPYKHOCTH, HWHEPIUS,
B3auMojielicTBue Tel, auddy3usi, OpOyHOBCKOE JBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, K3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKICHUH), TEIJIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTb BO3/1yXa, OBBIIICHUE JIaBJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCyJie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHHSI Ta3a B H30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIIeHUEe, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KMHETHYECKasl dHEPTUsl, MOTCHI[MAIbHAs YHEPTUs, MEeXaHUYeCKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICII HCTOJB3yEMbIX BEJIIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMH;

ONMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBICHUSA,
UCTIONB3Yd (U3MUECKUEe BETUYMHBI: JaBJICHHE Tas3a, TeMIeparypa, CpeIHss
KMHETUYECKasl SHEPrUsl XaOTUYECKOTO ABUIKEHHSI MOJIEKYJI, CpEHEKBaApaTUUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICT HCMONB3YEMbIX BEIHYHMH, UX
0o0O3HAaUEHUsI W CAWHHIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOLIME JTAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3YS (PU3MYECKUe BEIUYMHBI: DIICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIMATIOB;
Py ONHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHUS M E€IIMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
JAHHYIO0 (PU3NUYECKYIO BEIMUYUHY C IPYTUMH BEIUYHHAMU;

aHANMM3UPOBATh (PU3MUYECKHUE TIPOIIECCH M SIBICHUS, UCTONB3Ysd (PU3HUECKUEC
3aKOHBI W TIPUHIMIBI: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HproToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHIHUIT CYNEPIO3UIUN CHUJI, HPHUHIMI PABHONPABHS HHEPUUAIBHBIX CHCTEM
OTCu€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO JBUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoil, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUYECKOro 3apsiia, 3akoH KyioHa, mpu 3TOM pas3inyaTh CIIOBECHYIO



bOpMYyITUPOBKY 3aKOHA, €r0 MAaTEeMaTUYECKOE BBIPAXKEHHUE M YCIOBUS (TPaHULIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMUCTB; pa3auyaTh YCIOBHS MX 0€30MacHOT0 HCIOJIb30BaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJIHSITh OKCIIEPUMEHTBHI TIO HCCIEIOBaHUI0 (U3UYECKUX SIBICHUN WU
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO OO0OpYAOBaHUS, MPOBOJIUTH OMBIT H
dbopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3UUECKUX BEJIUYMH, MPU
ATOM BBIOMPATH ONTUMAJLHBIA CIOCOO M3MEPEHHS] M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU TTOTPEITHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3MYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPHU ITOM KOHCTPYHPOBATH YCTAHOBKY,
¢dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemars pacu€THbIE 3a7a4dl C SBHO 33JaHHOW (HU3UYECKOW MOJICIIbIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUA 3a]a4H
BBIOMPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUYECCKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUEThl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOTO 3HAYCHUS (PU3NYECKON BETUUNHBL;

pemaTh KaYeCTBEHHbBIE 3a/1a4i: BRICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHHM C OMOpONM Ha HM3Yy4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWM  y4eOHBIX  3a7a4  COBPEMEHHBIC
HH(OPMAITMOHHBIE TEXHOJIOTUH IS TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH
Y TIPE/ICTAaBIICHUS Y4eOHOW W HAyIHO-TIOMYJISPHOW MH(POPMAINH, MOTYyUYEeHHON U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9aeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHUE
TEXHUKU U TEXHOJIOTHIA;

WCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS N0 (PU3MKE B MOBCEAHEBHOW KU3HU
U1si obecriedeHus: 0€30MacHOCTH MPU OOpAIlEHUH C TPUOOpPAMHU M TEXHHUYECKUMU



YCTpOUCTBaMHU, JJII COXPAHEHUS 3J0POBbS U COOJIIOJCHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TPYINE C BBHIIOJHEHUEM pPA3JIMYHBIX COIMATBHBIX PpOJICH,
IJIAaHUPOBaTh pabOTy TPYMIIbI, palMOHAIBHO PpACHpPEAeNiaTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KApTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIbHOCTU JIIOAECH, 1IEJOCTHOCTh U €IMHCTBO
bu3nYecKol KapTUHBI MUPA;

YUUTHIBATh TPaHUIIBl TNPUMEHEHUS W3YYCHHBIX (PU3MYECKUX MOJICTIeH:
TOYEYHBIN AJNEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCUHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAash MOJEIb aTOMHOTO siApa TMPH PEIICHUH (HU3NUECKUX
3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATH MX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (PM3HMKU: DIIEKTPUUYECKasl MTPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKOUSA, JCHCTBUE MArHUTHOTO TOJA Ha
POBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, AJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSAMOJIMHEMHOE pAaCOpPOCTPAHEHHE CBETa, OTPaXEHUE, MPEIOMIICHHE,
uHTepdepennns, Audpakiuus W MOJSpHU3AlMsi  CBETa, JUCIEPCUS CBETA,
doToanekTpuueckuii 3pdekt (hororddekT), cBeTOBOE NaBlieHNE, BOZHUKHOBECHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHAas
Paauo0aKTUBHOCTH;

OMUCHIBATh U3YUYEHHBIE CBOMCTBA BEIIECTBA (3JIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTh  Pa3IUYHBIX  Cpel) U
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUM 3aps]i, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAs CHlia, padoTa TOKa,
WHAYKIMS MarHuTHOrO mojs, cuina Ammnepa, cuia JlopeHna, WHIYKTHBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO M MArHUTHOIO IIOJI€W, MEPHOJ MU YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsijl W CHia TOKa B TPOIECcCe
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYyCHOE pACCTOSHHE W
ONTUYECKAasl CHUJIa JIMH3bI, IPU ONUCAHUU MPaBUIBLHO TPAKTOBATH (PU3NUECKUU
CMBICII UCIOJb3YEMbIX BEIWYMH, HMX OOO3HAYCHUS W E€IUHUIIBI, YKa3bIBaTh
bopMynbl, CBSA3BIBAIOIIME JAHHYI (U3WYECKYH0 BEIWYHMHY C JpPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBICHHS M IPOLECCHI, HCIOIb3YA
dbu3nYecKre BEIUMYHMHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIJIep, NpPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICI
WCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JaHHYI (U3UYECKYI0 BEJIMYMHY C JPYTUMU BEJIMYHMHAMH,
BBIYUCIIATh 3HAaUeHUE (PU3NUYECKOM BEJIMUUHBI,

aHAJTU3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Puznueckue
3aKOHbl M TMPUHLMIBL: 3aKOH OMa, 3aKOHBI MMOCJIEI0BATEILHOIO U MapajlieIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3aKOH J[koyns—JleHna, 3aKoH 3JIEKTPOMArHUTHOM
WHJIYKIUY, 3aKOH MPSIMOJIMHEWMHOTO pAaCcIpPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODuHIITEHHa 111 PoTtodrddekra,
3aKOH COXPAHEHUS JIHEPruu, 3aKOH COXPAHECHHUS HMMITYJIbCa, 3aKOH COXpaHECHUs
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, MPu TOM pa3indaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbI, OO0JIACTH)
IPUMEHUMOCTH;

ONpENEIATh HAIPAaBJICHHE BEKTOPA MHIYKIIMM MArHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHna;

CTPOUTh U OIMCHIBATh H300paXEHHE, CO3[1aBa€MOE€ IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIOJHATh OKCHEPUMEHTHl IO HCCICTOBAHUIO (PU3HUECKUX SBICHUH U
IPOLIECCOB C HCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX HW3MEPEHUM: MPU 3TOM
dbopmynupoBaTh mpodJeMy/3amady W TUNOTE3y Yy4eOHOTO 3KCIEepHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOJBL

OCYIIECTBIISITh MPSMbBIE M KOCBEHHBIC M3MEPECHUS (PU3NYECKUX BEIHYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHH: TMPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (DHKCHPOBATH
PE3YNIbTATHI MOJYYEHHOW 3aBHCHUMOCTH (PU3HUECKUX BEIUYMH B BHUJE TaOIUI] U
rpaduKoB, AemaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS,

coOmoaTh mpaBuiia 0€30MacCHOTO TPy/Aa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENIbCKON W TIPOSKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U J1a0OPATOPHOIO
000pyI0BaHMS;

pemiaTth pacy€THbIE 3a7aydl C SBHO 33JlaHHOM (DU3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NUYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJa4u



BBIOMpATh (PU3NYECKYI0 MOJEINb, BBIACIATh (PU3HMUECKUE BEIUYMHBI U (HOPMYIIHI,
HEeoOXonUMbIe NIl €€ pEelleHUs, TPOBOAUTh Pacu€Thbl U OLICHUBATh PEATbHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh Ka4eCTBEHHbIE 3a/la4M: BHICTPAUBATh JJOTUYECKHA HEMPOTUBOPEUMBYIO
LEMOYKY PACCYXACHUI C OMOpoid Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U Tpe/CcTaBleHuss yueOHON M HAyYHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYYSHHOU U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH OJYYaeMyl0 HHPOPMALIHIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAaIIWH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
i obecrieyeHusi 0€30MacCHOCTU IPU OOpallleHuu ¢ IpubopaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, UIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKpY’KaroIllel cpene;

paboTaTb B TIpyNIe C BBINOJIHEHUEM pAa3IMYHBIX COLHUAIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TpYMNIbl, PaLUOHATIBHO paclpeAessiTh OOA3aHHOCTH MU
IUIaHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, a/IeKBaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIIEHNE PACCMaTPUBAEMOM POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
1.1 ®du3MKa 1 METOJIbl HAYYHOT'O TIO3HAHUS 2
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5)
2.2 JlnHamuka 7
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1
Hroro mo pazgeny 18
Pazngen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1
TEOpUHn
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1
33 ArperatHble COCTOSIHHSI BEILIECTBA. 5
' ®da30BbIE MEPEXOIBI
Hroro no paszneny 24
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 OneKTpocTaThKa 10 1
4.2 IlocTosAHHBIM 2nekTpuyeckuil Tok. Toku B 12 1




PAa3IMIHBIX Cpeaax

Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KVIACC

KoanuectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. DJIEKTPOANHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 1 3
WHTYKITHAS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSI U BOJIHbBI
MexaHHUeCKHE U AIIEKTPOMArHUTHBIE
2.1 9 1
KojeOaHus
59 MexaHn4yecKue 1 3JeKTPOMarHUTHBIE 5 1
BOJIHBI
2.3 OnTHka 10 3
Hroro no pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI CHIEMAIBHON TEOpUH

3.1 4 1
OTHOCUTEIBHOCTU
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 OJIeMEHTHI KBAHTOBOM OIITUKH 6
4.2 Crpoenue atoMa 4
4.3 ATOMHOE AP0 5




Hroro no pazgeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTBl aCTPOHOMHH U acTPO(PUZUKU 7
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 O06o0maroree NTOBTOPSHHE 4
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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