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[TporpamMma yuyeOHOH JAMCIMILIMHBI paspaboTana Ha ocHoe ®I'OC cpennero (noJHoro)
061ero 0opa3oBaHns (YTBEPKIACHHBLIM NPHKA30M MusucrepeTsa 00pasoBanus W nayku P® or
17.05.2012 r. Ne 413) u Ha OCHOBE NPUMEPHOH MPOrPaMMbl 06111e00pa3oBaTebHON YUeOHOI
JMCLIMITHHbT «H3HKa» U1 TPO(EcCHOHabHBIX 00pa30BaTE/ILHBIX opranusaiuii. 0100peHHO#H
Hayuno-MeTonuueckum cosetoM Llentpa npodeccHoHabHOro 0opasoBaHus OrAY «dUPO»
M PEKOMEHJIOBAHHOW [UIs peanu3aliu OCHOBHOI TIpodheccHOHANBHOM  00pa3oBaTeIbHOMU
MPOrpaMMbl CPEIHEr0 NPOHECCHOHANLHOTO obpaszosanus (panee - CIIO) Ha 6a3ze OCHOBHOI'O
o0Lero o0pasoBaHus € MOJYyYEeHMEM CPEAHCTO obLero obpasosanus, mporokon Ne 3 oT
21.07.2015 r. no cnemmansoct CI1O 13.02.11 «Texnuyeckas dKCruiyaTalnus 1 o0Cy)KUBAHUE

2IEKTPHUECKOTO U IEKTPOMEXAHHYECKOT0 000PY10BAHUS).
Kagenpa-paspaborunk: Koe1k NHHOBALMOHHBIX TeXHOIOTHil U IpenpuHIMaTtenbersa Bal™y

PaBouyio nporpammy coctasun: Mouceesa Jlioavmuia MBanoBHa, CTapUIMH npenojiaparesb
KWUTI Baly 57

~’ ﬁOD.IIMCI:

[TporpamMma paccMoTpeHa W 0100peHa Ha 3aceiaHuu Kouie/pka MHHOBAIHOHHBIX TEXHOJIOTHH H
npeanpuHuMarenbersa Bal'y

P ;
nporokon Ne A of «L9 » 8 20 /g roja

Jlupextop KUTII Bal'Y Koporoznos FOpuii Timutpresuy, npodeccop kadeapst JITu KM.
=2
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[Iporpamma nepeyTBepiKieHa:
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1. TACHOPT IIPUMEPHOM IMPOI' PAMMBbI YUEBHOM I CITUILTUHBI
_ OU3UKA
1.1. ObJs1acTh NpUMEHEHUSI IPUMeE PHOM T POrPpaMMbI
[Iporpamma o61eo0pazoBaTenbHol yaeOHOM mucrurmuinHbl «OU3UKA » npennaznaueHa
JUIL U3ydeHHs] (U3MKUA B TMPOQECCHOHAIBHBIX 00pa30BaTEIbHBIX OPTaHU3AIUX, PEATH3YIOIH X
0o0pa3oBaTeNbHyI0 MPOrpaMMy CpelHero o0umero oopa3oBaHus B Mpeaeiax OCBOCHUS OCHOBHOM
npogeccuoHanbHOM  oOpasoBarenbHOi  mporpammbl  CIIO Ha 6a3e OCHOBHOTo  OOILEro
0o0pa3oBaHUsl TIO CHENUATBHOCTH TeXHHYECKOro mpoduias cpeaHero mpodeccroHATEHOTO
o0OpazoBaHus

07.02.01 «ApxuTeKTypa»

1.2. Mectro y4yeOHOIl JAMCHUIVIMHBI B CTPYKType OCHOBHOH 1po¢eccHOHAIBLHOM
00pa3oBaTe/IbHOM NPOrPaAMMBbI

yueOnas mucruiummHa «OU3UKAY sBuseTcss ydeOHBIM TIPEAMETOM 00s3aTeNIbHOMN
npeaMeTHOM obactu ectecTBeHHBIX Hayk @I'OC cpemHero o61ero oOpa3oBaHusl.

1.3. Hean um 3agaum y4eOHOM AMCHMIVIMHBI — TPeOOBaHUA K pe3yJibTaTaM OCBOCHHSA
y4eOHOM IMCHUIINHBI:
Copeprxanue nnporpammbl «OU3MKA» HampaBiieHO Ha JOCTHKEHHUE CIACAYIO X eJie:

*OCBOCHHE 3HaHWU O (yHIaMEHTAIBHBIX (U3UYCCKUX 3aKOHAX W TPHUHIIUIAX, JICKANMX B
OCHOBE COBPEMEHHOH (DM3MYECKON KapTHUHBI MHUpPa; Haubojiee BAKHBIX OTKPBITUSIX B 00JACTH
GU3H KM, OKAa3aBIIMX OMPEICISAIOIIee BIUSHUE HA PA3BUTHE TEXHUKH W TEXHOJOTHH; METOJAaX
Hay4YHOTO TTO3HAHUS TTPUPO/IBI;

* OBJIaJICHHE YMEHUSIMU MPOBOJUTH HAOMIOJEHUS, NIJIAHUPOBATh U BBIMOJHATH IKCIIEPUMEHTHI,
BBIJIBUTATh TUIIOTE3bl U CTPOUTH MOJEIH, NMPUMEHATh MOJYYECHHBIE 3HAHUS MO (QU3KKE IS
OOBSCHEHHSI PAa3HOOOPA3HbIX (U3MYECKUX SBICHHUH W CBOMCTB BEIIECTB; IMPAKTUYECKU
UCIIONBb30BaTh  (PU3UUYECKUE 3HAHUS, OIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAyYHOU
uH(opmaIuu;

* pa3BUTUE MO3HABATEIbHBIX MHTEPECOB, MHTEUIEKTYaAIbHBIX U TBOPYECKUX CIHOCOOHOCTEH B
mpoliecce MPUOOpeTeHUs 3HAHUH M YMEHUM MO (U3UKE C MCHOJB30BAHUEM PA3TUYHBIX
MCTOYHUKOB MH(MOPMALIMH ¥ COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHI;

* BOCIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH IMO3HAHHS 3aKOHOB MPUPOJBI, HCIOJIB30BAHUS
MOCTHXKEHUW (Gu3MKH Ha Onaro pa3BUTHUS 4YEJIOBEYECKOM IMBUIIM3ALMHU; HEOOXOAUMOCTH
COTPY/IHMYECTBA B IPOLIECCE COBMECTHOIO BBHINOJHEHUS 3ajay, YBaXHUTEIbHOTO OTHOILIEHUS K
MHEHUIO OMNIOHEHTAa IMpU OOCYKIEHHUU TMPOOJEM €CTECTBEHHO-HAYyYHOIO COJIEP>KaHUS;
TOTOBHOCTU K MOPAJbHO-3THYECKOM OII€HKE HCIOJb30BAHMS HAYyYHBIX JIOCTHUKEHUM, UyBCTBA
OTBETCTBEHHOCTH 32 3aILUTY OKpPY)KAIOLLIEH Cpe/Ibl;

* FICIIOJIb30BaHKE MPUOOPETEHHBIX 3HAHUN U YMEHUH IS pelleH Usl PAKTHYECKUX

3aj1a4y MOBCEIHEBHOU )KM3HU, oOecrieueHns 0€301acHOCTH COOCTBEHHON JKM3HU, PalliOHAIBHOTO
IPUPOJOIIOIB30BAHUS U OXPaHbl OKPYXKAIOLLIEH cpeabl 1 BOBMOKHOCTh PUMEHEHHUS 3HAaHU U Npu
pelIeHNH 3a]a4, BOSHUKAIONM X B MOCIIEAYIOIIei TpodecCuOHaIbHON AESTEeTbHOCTH.

OcBoenue coxaepxanusi yueOHou mucumiinabl «DOU3UKA»  obecnmeumBaeT JTOCTHXKEHUE
CTYJICHTaMH CIICAYIO MM X Pe3yJabTaTOB:

* IUYHOCMHBIX:

—— YyBCTBO TOPJOCTU U YBaXEHUS K MUCTOPUHM U JOCTHKEHHSAM OTEUECTBEHHOM (PU3HMUYECKON
Haykd, (pM3MYECKH TPaMOTHOE MOBEACHUE B MPOPECCHOHAIBLHOW JACATCIBHOCTH U OBITY IpH
oOpalieHuu ¢ TpruOOpPaMU M YCTPONWCTBAMH;

—— I'OTOBHOCTB K ITPOJOJIKCHHU IO 06p330BaHI/I${ U ITOBBIICH U 5L I(BaJ'II/I(l)I/I Kalguu B U3-



OpaHHOW MPO(EeCCUOHAIIBHON NEATEIPHOCTH W OOBEKTMBHOE OCO3HAHHE POJU (PU3UYECKUX
KOMIIETEHIIUH B 3TOM;

—— YMEHHE HCIOJb30BATh JOCTHKCHHS COBPEMEHHOW (pU3MUecCKO Hayku © (U3HYECKUX
TEXHOJOTUN JJs1 MOBBIMIEHUS COOCTBEHHOTO MHTEUIEKTYaJbHOTO pAa3BUTHS B BBIOPaHHOM
po(eCCUOHANBHOM JIeSTEeNbHOCTH;

—— YMEHHE CaMOCTOSITENIbHO 0ObIBaTh HOBBIE JUIsl ce0sl (pu3MyecKue 3HaHUS, UCIIOJb3YS JUIsS
9TOTO JIOCTYIHbIE NCTOYHUKN HH(POPMALIKH;

—— YMEHHE BBICTpaUBaTh KOHCTPYKTUBHBIEC B3aMMOOTHOILICHHS B KOMaH/I€ MO PEIICHUIO O0LIM X
3ajay;

—— YMEHHUE YNPaBJIATh CBOEH MO3HABATENbHOM EATEIbHOCTHIO, IPOBOJUTH CAMOOLICHKY YPOBHS
COOCTBEHHOT'0 MHTEJIEKTYaIbHOTO Pa3BUTHUS;

* MemanpeomMemHnbix:

—— HCIIOJIb30BAaHME DPA3IUYHBIX BUJOB II03HABATENBHOW [JESTENBHOCTU JUIl  PELICHUS
¢uznyecknx 3azad, NMPUMEHEHHE OCHOBHBIX METOJOB TIO3HAHMS (HAOJIOJCHHUS, ONMCAHUS,
U3MEpPEHUs,  OKCIIEpUMEHTa)  JUIsl  M3y4eHHUsS  pazIM4HbIX  CTOPOH  OKpYyXaroIuen
JNENCTBUTENBHOCTH;

—— HCIOJB30BAHHE OCHOBHBIX WMHTEIJIEKTyalbHBIX OIE€palMii: IOCTAaHOBKU  3aJaudu
dopMyTUpOBaHUs TUIIOTE3, aHAIM3a M CUHTE3a, CPaBHEHWs, OOOOIIEHMS, cHUcTeMaTH3aluu,
BBISIBJICHUS! NTPUYMHHO-CIIEJCTBEHHBIX CBS3€H, MOKCKAa aHAJIOroB, (OpMYIMPOBAHUS BHIBOJIOB
JUTSL ©3y4d €HHS PA3TUYHBIX CTOPOH (PU3MYECKU X OOBEKTOB,

ABJICHUI M IpPOLECCOB, C KOTOPbIMU BO3HMKA€T HEOOXOIMMOCTh CTAJIKUBATBCS B
npogeccuoHanbHOI chepe;

—— YMEHHE I'eHEepPUPOBATh UJCH U ONPECIATh CPENICTBA, HEOOXOAMMBIE JUIS UX PeaTH3alliy;

—— YMEHME HCIIOJIb30BaTh PA3IMYHbIE MCTOUHMKM Ul IOJydyeHUs (u3ndeckod MHQopmaruu,
OLICHUBATh €€ JJ0OCTOBEPHOCTD;

—— YMEHHE aHaJIM3UPOBaTh U MPEACTABIIATh HH(OPMALIMIO B Pa3INYHbIX BUIAX;

—— YMEHHME NYOJMYHO TMPEACTaBIATh pe3ylIbTaTbl COOCTBEHHOIO HCCIEI0BAaHUS, BECTH
JMCKYCCUH, JOCTYITHO M TapMOHMYHO coOdYeTas cojaepaHue M (OpMbl IpeACTaBIsIeMON
uHpopMaIuy;

* npeOMemHuIX:

—— c(opMHUPOBAHHOCTh NPEJCTABICHUN O POJIM U MecTe (U3UKA B COBPEMEHHOH HaydHOMH
KapTHHE MUpa; MOHUMaHHE (PU3MYECKOW CYIMHOCTH HabtomaeMbiX BO BcelleHHOW sBICHU,
poinu ¢u3uKM B (OPMHPOBAHUU KPYro3opa M (PyHKIHOHAJIBHOW IPAaMOTHOCTH 4EJIOBEKa IS
peleHus TPaKTUUECKU X 3a/1a4;

—— BJI3JICHHE OCHOBOIOJAralolMMu (U3NYECKUMHU TOHSTUSMHU, 3aKOHOMEPHOCTSIMU, 3aKOHAMU
U TEOPUSMH; YBEPEHHOE UCIIOJIB30BaHUE (PU3NUECKON TEPMUHOJIOTHH U CUMBOJIUKY;

—— BIJIQJICHUE OCHOBHBIMH METOJAMH HAy4HOTO TIIO3HAHMS, HCIOJIB3YeMbIMH B (U3HKE:
HaOJII0ICHUEM, OIIMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

—— yMmeHus oOpabaTbIBaTh pe3yabTaTbl H3MEPEHUM, OOHAPYKMBATh 3aBUCHUMOCTb MEXIY
¢u3nYeCKMMH BETMYMHAMH, OOBSICHATH IMOTY4YSHHBIE PE3YIbTAThl U JeIaTh BHIBOJIBI,

—— cOpMUPOBAHHOCTh YMEHUS PEIIATh (PU3HMICCKUE 3a/1aUH;

—— c(opMHUPOBAHHOCTh YMEHHUsI MPUMEHSATh MOJYYCHHBbIC 3HAHHS IS OOBSCHEHHS YCIOBUH
NpoTeKaHus (PU3MYECKUX SIBICHUN B TpUpozae, MpodecCHOHAIBbHON cdepe W Ui NMPUHATHS
IPAKTUYECKH X PEIIEHUH B OBCEAHEBHOM JKU3HU;

—— c(OpPMHPOBAHHOCTh COOCTBEHHOM MO3UIMK MO OTHOUICHHIO K (M3MYEeCKOH HHpOpMaIuy,
IIOJIYy4a€MOM U3 Pa3HbIX HCTOYHHUKOB.

1.4. Komu4ecTBO 4acOB HA OCBOCHHME NMPOrPAMMBI Y4eOHOM AUCHHILINHbI:

MaKcHUMaJIbHOH yueOHOM Harpy3ku oOydaromerocs 181 wac, B TOM uncie:
00s13aTeNIbHON ayTUTOpHOM yueOHOM Harpy3ku oOydatomerocs 121 wyac;
CaMOCTOSITENBHOM paboThl oOy4aromerocst 60 dacos.



2. CTPYKTYPA U COJEP)KAHUE YUYEFHOM JUCIUILIAHBI

2.1. O6beM yueOHOM TUCHMILIMHBI U BBl Y4eOHOH padoThI

Bup yueOHoii padoThl

O0BeM yacoB

MaxkcumaJjibHas yyeOHasi Harpy3Ka (Bcero) 181
Oos3aTebHAst ayIMTOPHAs y4eOHas Harpy3Ka (Bcero) 121
B TOM 4YHCJIE:
JIEKIINU 41
nabopaTopHbIe PaOOTHI 40
IIPAKTUYECKUE 3aHATUSA 40
CamocrosiTesqbHas padoTa o0y4arouerocs (scero) 60
B TOM YHCJIE:
caMmocTosiTelnbHas paboTa MO MOATOTOBKE pedeparoB M HHIUBUAYaTbHbIX 20
IIPOEKTOB
BHEAyJAUTOPHAs CAMOCTOSITeNIbHAsA padoTa 40
Urorosas arrecranus B gopme IK3aMeHa




2.2. TemaruyecKuii IVIaH U cole uK AHME Y4eOHOH J1C IUIIJIMHBI _

—_ ®IBUKA_

HaumeHoB aHue Conepikanne y4eGHOro MaTe puana, 1ad00paTopHble padoThl M MPAKTHYECKUE 3aHATHS, O0bem YpoBeHb
pasfeJioB U TeM camMocTosiTe IbHAsi padoTa 00y4aro uXcs, KypcoBasi padora (IpoeKT) 4yacoB ocBOE HUSl
1 2 3 4
Beenenne Beenenne 2 _
CopepxaHue yueOHOTO MaTepuaa: 2 1,2
®unznka — (yHIaMeHTAIbHAS HayKa O IPHUPOJIC.
EcTecTBeHHO-HaYUHBIM METO 1 IO3HAHUSI, €70 BOBMOKHOCTH U FPAaHUIBI IPUMEHUMOCTH.
DKCIIEpUMEHT U TeOpHs B IIpoliecce MO3HaHUA IpUpoasl. MonenupoBaHue Gpu3HIecKUX SBICHAN U TpoIieccoB. Poirb skcriepiMeHTa
1 TEOPHH B TIPOIIECCE MOZHAHUS MTPUPOJIHI .
Ounsnyueckass Beqm4yuHA. [lorpemrHOCTH HM3MepeHHH (u3ndecknX BeqmyuH. Dusmdyeckue 3akoHBI. [paHUIBI TPUMEHUMOCTH
¢m3ndecknx 3akoHOB. [loHsATHE O (QuU3MUeckod KapTHHE Mupa. 3HadeHHe (W3NKH T1pu ocBoeHHH Tpodeccuit CIIO wm
cneruanbHocte i CIIO.
Pazngen 1. Mexanuka 34
Tema 1.1 Kunemaruka 1. Kunematnka 8 _
Coneprxanue yaeOHOTO MaTepHaa: 2 1,2
Mexannueckoe npmwkenue. Cuctema otcuera. MatepuasnbHas Touka. Tpaektopus. Ilyts n nepememnienue. Ckopocts. PaBHOMEpHOE
NpsIMOJIMHEHOe IBIDKeHHe. [ paduueckoe INpencTaBiIeHHe BHOKeHHS. OTHOCHTENBFHOCTh IBHJKCHHA. llepeMeHHOe IBHIKCHHE.
CpenmHss ckopocTh. PaBHOYCKOpEHHOE TpsIMOJIMHEHHOe JBMkeHUe. [ papudeckoe npencraBnenne nuxenns. CBOOOMHOE majeHue
Tel. YCKOpeHHe CBOOOJHOTO TajeHWsA. J[BIbkeHHe Teja, OpOIICHHOTO BEpTHKAJILHO BBepX. J[BIkeHHWE Tena, OpoOIIeHHOTO
TOPU30HTAIBHO U TIOJ yIJIOM K TOPHU30HTY. PaBHOMEpHOE ABIKECHHE MO OKPYXHOCTH. JIMHEIHas M yIioBas CKOPOCTH. YCKOpEHHE
TP PaBHOMEPHOM JIBIXKCHUH 110 OKPYKHOCTH.
JlaGopartopHas paboTa: OnpeienieHue yCKOPEHUs IBIKCHH ST TeJia. 2
[IpakTHyeckue 3aHATUS: 2
KunemaTuka ocTynaTesbHOTO M BpalllaTeJIbHOTO ABMXKEH Usl.
KountponsHas padota
CamocrositenpHas pabota oOydaromuxcsi: PensiTuBuc TCKku i 3akoH ckopocteil. IIpuHimm cooTBeTC TBUSI. 2
Tema 1.2 Ilunamuka 2. luHaAMHKa 10
Coneprxanue yaeOHOTO MaTepHaa: 2 1,2
Ilepsbiit 3akoH HproToHa. MHepuuambHble cucTeMbl oTcueTa. [Ipunnun otHocutenbHocT! [Nanmnes. Macca. Cuna. Bropoil 3akon
Herotona. Tpetuil 3akoH HeroToHa. I'paBuTalilOHHBIE CUJIBI. 3aKOH BCEeMUpHOIo TAroTeHus. Cusla TpkecTd. Bec Tenma. J[BuxeHue
IUIAHET U UCKYCTBEHHBIX CIyTHUKOB 3eMim. IlepBasg kocMuueckas ckopocts. Cuna ynpyroctd. 3akoH 'yka. Cuna tpeHus. Bu sl
tpennst. Kospdunment tpenus. JIBrmkeHne Tesia ¢ y9eTOM CHIIBI TPCHHUS.
JlabopatopHas paboTa: I3aMepeHHe MacChl Tejia METO JOM THAPOCTATHICCKOTO B3BEIIUBAHU 5. 2
[IpakTHyeckue 3aHATHUS: 4

I[I/IHaMI/IKa MOCTYIIaTEJIb HOI'O M Bpallla TCJIbHOT'O ABHKC HUS




CamocTosTeIbHas paboTa 00ydaromuxcs: [ToHATHE pe I THBUC TCKOH MacChl (3aBUCHMOCTb MacChl OT CKOPOCTH)

Tema 1.3 3akoHbI 3.3aKkoHbI COXpaHEHHUS] B Me XaHHKe 8
COXpaHCHUHA B ConeprxaHue y4eOHOTO MaTepHana: 2 1,2
MeXaHUKe. Wmnynsc Tema. 3akoH COXpaHeHHMs HMIyibca. PeaxkrtuBHoe mBuxkeHune. MexaHundeckas pabota. MomHOocTe. OHeprus.

Kunetnyeckasi ¥ o TeHIMAIbHAS YHEPTHH . 3aKOH COXPaHEHHU 1 M€ XaHMUECKOH SHEPTU .

JlabopatopHas paboTa: Ismepenune kodpuimeHTa TpeHHsI CKO JIHKEHUS C TIOMOIIBIO 3aKOHA CO XpAaHEHUSI SHEPTUH. 2

[IpakTHYECKOE 3aHATHE ; 2

3aKOH COXpaHEHU I UMITYJIbCA. 3aKOH CO XPAHEHUs SHEPTUH.

KonTpomsHas paboTa

CamocTosiTetbHasE paboTa oOydaronuxcsi: Coo THOIICHHE MEX Ay MOJHOM SHEPTUCH W HMITYJIHCOM YaCTHIIBI. 2
Tema 1.4 Craruka, 4. CtaTuKa, rWIpoc TATHKA. 8
THAPOCTAaTHKA. ConeprxaHue y4eOHOTO MaTepHaa: 2 1,2

MoMeHT cuibl. YCIJIOBUS paBHOBECHs TeJl, UMEWOIIUX OcChb BpameHus. Jaenenue. 3akoH Ilackans g KUAKOCTEH U Tra3os.

Bapometper 1 MmoHOMeTpbl. CoolOmatromuecs: cocyapl. [Ipuiun ycTpoHcTBa THAPABINYECKOTO Tpecca. ATMOcepHOe IaBJeHUE.

W3menenne atMoc(epHOTO IaBJEHUS C BBICOTOW. ApxuMmenoBa Cuia IS KUIKOCTeW M Ta30B. YCIOBHSA IUIABaHWS Tel Ha

MOBEPXHOCTH KU IAKOCTH.

JIBIKeHNE KUIKOCTH M0 TpyOaM. 3aBHCUMOCTb JABJICHHUS KU AKOCTH OT CKOPOCTH €€ TCUCHUSI.

JlabopatopHast paboTa: Onpe neneHne MoBep XHOCTHOTO HA TSKEHU T YKHU IKOC TH. 2

IpakTiaeckue 3aHATHS: 2

CraTuka, i JpocTaTuKa

CamocTosiTeIbHas paboTa oOydaronmmxesi: IIpocTelie MeXaHU3MBI M HX HCTI0Jb30BaHue . 3akoH JlabToHa. 2
Paznean 2. MouJexkyasipHasi g u3MKa M Te pMOJI MHAM HKA 32
Tema 2.1 OcHOBBI 1. OcHOBBI M0JIEKYJ/ISIPHO — KHHETHYEC KO Te OpuH 5
MOJIEKY/IAPHO — Coneprxanme yaeOHOTO MaTepHaa: 2
KHHE THYECKOH TeopHu OmeiTHOE 00OCHOBAaHHE OCHOBHBIX MOJIOXKEHHH MOJISKYJSIPHO — KHHETHYEeCKOH Teopuu. Macca um pasMep MoJiekyd Yumcio

ABoragpo. bpoynoBckoe nBmkeHme. BiammopedcTtsme Monekyn MpeamsHbid ra3. OCHOBHOE ypaBHEHHE MOJEKYJSIDHO —

KAHETHUECKOH Teopuu HIeajbHOTO rasza. Temmepatypa u ee u3MepeHue. AOcCoimoTHas TeMmmepeaTrypHas Iukaja. V3mepeHue

CKOPOCTEHl MOJEKY L

[pakTHUECKOE 3aHS THE : 2

OCHOBBI MOJIEKYJISIPHO — KWHE THYECKOH TeOpHH rasa

CamocrositenbHas pabota oOydaromuxcs: Onbit LTepna. Pacmpe neneHne MoIeKy1 Mo CKOPOCTIM.
Tema 2.2. Y paBHe HUe 2. Y paBHe HHe COCTOSIHUS M€ allbHOro ra3a. M3onpoueccesl. 8
COCTOSIHMSI MeaJIbHOI 0 CopepxaHue yueOHOTO MaTepuaa: 2
raza. Mzonpoueccer. YpaBHEHHE COCTOSHHUS HJacalbHOrO ra3a (ypaBHeHue MenHneneeBa — Kiameiipana). YHwuBepcadbHas ra3oBas IOCTO sTHHAS.

V3otepMudeckuii, 1300apHBIH, H30 XOPHBIHA TPOLIECCHI.

JlabopatopHas paboTa: M3yuenne n3obapHoro mpouecca. 2

IlpakTHyeckoe 3aHATUE 2

W3onponeccsl.

CamocrosTenpHas pabota oOyuaronuxcs: Ilorstne Bakyyma. [llkama ®dapenreiita. 2

8




Tema 2.3 TenjioBbie 3. TensioBble siBJieHUs . Bia:xkHoc Th B 031 yXa. 7 _
siBJie Hust. BiiaskHoc b CopepxaHue yueOHOTO MaTepuaa: 2 1,2
BO31yXa. Buy tpennsst snerpus. Kommuectso tennotsl. Temnoemkocts Bemiecta. PaboTa B TepMOIMHAMHUKE. 3aKOH COXPAHCHUS SHEPIUH B
TEIJIOBBIX Mpolleccax (MEPBbIM 3aKOH TepMOUHAMUKHK). IIprMeHeHne nepBOro 3ak0Ha TePMOIMHAMMKU K PAa3IMYHBIM IPOLECCaM.
AmmabaTblii npouecc. Mcnapenue u koHaeHcanus. HacwllieHHBIe M HEHaChIICHHbIE napbl. Kumenne xuakocteid. 3aBUCUMOCTD
TeMIIepaTypbl KUMEHUs OT AaBieHH . Bi1aXkHOCTb BO3 1y Xa.
JlabopaTopHas padoTa: Onpe feneHnue OTHOCUTEIbHOM BIAXKHOCTH BO3y Xa. 2
IlpakTHyeckoe 3aHATUE 2
TemnnoBble npoueccsl
CamocTosTenpHasA paboTta oOydaronuxca: Gu3ndeckuit CMBICI MOJIIPHOI ra30BOY MOC TOSHHOM. 1
Tema 2.4 TenJioBble 4. TenoBble ABUr aTeJIN. 7
ABUTraTeJIH CopepxaHue yueOHOTO MaTepuaa: 2 1,2
[puHuun geictBus TennaosbiX Asurateneil. KIIJI TennoBeIX ABUTaTeJIel M €ro MaKCHMaJIbHOE 3HAUYEHHE.
IMpakTHueckoe 3aHsATHE : 2
Tennossle nBUraTe M
CamocTosTeJibHast paboTa 00yvaromuxcs: X0 JI0 MJIbHbIE yCTAHOBKU. POJIb TETIJIOBBIX JBUTATE ICH B )KU3HU YEJIOBEKA. 3
Tema 2.5 CBoiicTBa 5. CBoijicTBa TBe pIbIX U KMAKHX TeJ 5
TBEPABIX HIKMAKHX T€J1 | CopeprkaHue yueOHOrO MaTepuaa; 1,2
IloBepxHocTHOE HaTskeHue xuakocreil. Cuila NOBEpXHOCTHOrO HaTpkeHuda. (CmauuBanue. KanuiusipHele — sBieHUS.
Kpuctanmaeckne u amopdHsie Tena. CBOICTBA TBEPABIX TN YHpyrue aedopMamnuu.
IpakTHueckoe 3aHATUE 2
CBOHMCTBA TBEP IbIX M K HUJIKH X TEJ
CamocTosTenpHas paboTa oOydarontuxes: KanmusipHEIe SBJICHUS B IPUPOJE, OBITY M TeXHUKE. [1naBieHne u KpUCTaIIH3aIH A. 2
Cy6mMarms 1 necyOamMarist.
Paznen 3. JJeKTpoAMHAMHU KA. 34
Tema 3.1 1. DylekTpoc TATHKA 11
J/1eKTPOCTATHKA CopeprxaHne y4eOHOTO MaTepHuana: 2
OnexTpuueckuil 3apsii. B3aumopeifcTBue 3apskeHHbIX Tel. 3akoH Kynona. 3akoH coXpaHEHHs 3JI€KIPUYECKOTO 3apsja.
OnexTpuueckoe nosie. HanmpspkeHHOCTh 3JIEKTPUUYECKOTO MOJA. DNEeKTpUUecKoe Moje TouedHoro 3apsja. [IpuHnun cynepnosunuu
nozeit. [IpoBoaHMKM B 3JeKTpUUEcKOM moje. [IMINEeKTPUKH B 3JEKTpUUEcKoM nose. Juanekrpuueckas npoHunaeMocts. Pabota
3JeKTPOCTATUUECKOTO MO MpHU MepeMenieHuu 3apsaa. [loTeHnuan u pa3HoCcTh MOTeHIUANoB. 1o TeHIa 1 MoJist TOYEHUHOTO 3apsija.
CBsi3p MEXIy HANps KEHHOCTBIO SIEKTPOCTATHUECKOTO IO U Pa3sHOCTBIO MOTCHLHUANOB. OJEKTPOeMKOCTb. KoHaeHCaTOpBHI.
EMKOCTB IIJIOCKOTO KOH IeHCATOpa. DHEPTHs 3 IEKTPUUECKOTO MOJIS .
JlabopatopHas paboTa: Onpe aeneHue e KTpHuecKoid eMKOCTH KOHJIEHCAaTopa. 2
[IpakTHYECKUE 3aH ATHS: 4
3akoH Kynona. DnexTpuueckoe Moje u ero XapaKTepuc THKH.
DnexTpoeMKocTh. KoH ieHcaTopHI.
CamocTosTenpHas paboTta oOyuaronuxes: Ilosipu3amms qud IEKTPUKOB. DIEKTPOCTAaTHIECKAs 3aIUTa. 3 _




Tema 3.2 3akoHbI 2.3aKOHBI NOCTOSTHHOIO TOKA 12 _
TMOCTOSIHHOI0 TOKa CopepxaHue yueOHOTO MaTepuaa: 2 1,2
Onextpuyeckuit Tok. Cuna Toka. 3akoH Oma A yuacTtka nenu. ConpoTuBieHe IpoBo THUKOB. [locne noBate qbHOE U
HapaJuiesIbHOE COEAMHEHNE TIPOBOJHNKOB. D JISKPOABIKYIIast cuJia. 3akoH OMa s o siHo# nenu. PaboTta M MOIHOCTH TOKa
JlabopatopHast paboTa: 3yueHue nocnegoBaTe IbHOTO U Napaie IbHOTO COeAMHEHHs IPOBOHUKOB. 2
JlabopatopHast paboTa: Onpe neneHue 3.1.C. U BHy IPEHHETO CONIPOTHBICHU 1 UC TOUHHKA 3 IEKTPUIECKON SHEPTHH. 2
JlabopartopHas paboTa: M3MepeHne MOITHOCTH JIAMIThl HAKaJIUBAH U5l 2
IpakTHueckoe 3aHsATHE : 2
3aKOHBI IOCTOSIHHOTO TOKa
CamocTosTesbHas paboTa oOyuaromuxcs: [Tonsate o cBepxupoBoauMoct. [IpaBuna Kupxroda. Ycenosue nonyuenns 2
MaKCHUMaJIbHON MOIIHOCTH BO BHE IIHEH LEMU.
Tema 3.3 MaruurHoe 3. MarHuTHOe moJjie. JJe KTPOM ar HUTHasi MH/y KLU, 11
noJe. Coneprxanue yueOHOTO MaTepHaa: 2 1,2
DJIEKTPOM arHU THAst MaruuTHO€ B3auMOJIelic TBUe TOKOB. MaruutHoe noje. Muaykiust MmarautHoTO moJisl. Cuila, eiic TByroasi Ha MPOBOJHUK C TOKOM B
HHIYKIIHSA. MarHuTHOM moJie. 3akoH Ammnepa. JleificTBue MarHMTHOTO MOJA Ha IBIKymuics 3apan. Cuna Jlopenma. MarauTtHele cBoifcTa
BeIllecTBa. DIEKIPOMArHUTHAs MHIyKIHUsA. MarHUTHBIH TOTOK. 3aKOH 3JIEKTPOMAarHUTHOW MHIy kuuu. IIpaBuno Jlenma. SIBnenue
CaMOUHIYKIMU. 1H Ty KTHBHOC Tb. DHEPTHsI MATHUTHOTO TOJIS.
JlabopatopHas paboTa: M3yueHne nHAY KUMA MAarHU THOTO TIOJISL. 2
JlabopatopHas paboTa: I3MepeHIe HHAYKIN I MAarHH THOTO T10JIS1 HA OCH COJICHOWA. 2
IIpakTHyeckoe 3aHATHE
MarnuTHOE T0JIe. D JIeKTpOMarHUTHAS WH Iy KITH .
KoHTpomsHas paboTa
CamocTtosiTespHas paboTa oOyudaromuxcs: Pob MarHu THEIX TOJIEH B siBIEHHAX, poucxo aamu X Ha ConHie. CoslHeuHas aKTUBHOCTS. 3
Paznean 4. Kone0anus u BOJIHBI 23
Tema 4.1 Mexannuyeckue | 1. MexaHuyecKue Kojie 0aHHsI M BOJIHBI 8
KOJICOAHHSI U BOJIHBI CozeprxaHue yueOHOTO MaTepuaa;
I'apmonndeckue koneGaHHA. AMIUIMTYyJa, NEPHOJ M dYacToTa Konebanuil. Matematmueckuii MastHuk. Ilepmon xouneOaHui
MaTeMaTtHdeckoro MastHuKa. KoneOanus rpysa Ha mnpykuHe. IIpeBpalieHue 5SHEprud IOpH TapMOHHYECKHX KOJIeOaHHAX.
Briayx nennsle konebanus. Pesonanc. Ilonsitue 06 aBTOKONeOaHUsX. PacmpocTpaHeHne MeXaHHYECKHMX BOJH B YHPYTHUX Cpelax.
CkopocTh pacnpocIpaHeHHs BOJHBL. [lmMHa BosHbL. [lomepedHsle M NMPOJONBHBIC BOJHBI. 3BYKOBBIE BONHBEI. CKOPOCTH 3BYyKA.
I'poMKOCTh U BBICOTA TOHA.
JlabopatopHas pabota: OnpeeneHue yCKOpeHus cBOOOIHOTO MaIeHUsI ¢ TOMOIIBI0 MaTeMaTHIECKOTO Masi THHKA. 2
[pakTHYECKAE 3aHATHS: 2
MexaHn4eckne KoJeOaHHS ¥ BOTHBI
CamocTosTenpHas paboTa oOydaronuxesi: CKOpOCTs M yCKopeHHe KoJel mormeiics Touku. VIHTepdepeHius u g pakius BoTH. 2
Tema4.2 2. JJIeKTPOM ar HUTHbIE K0JIe 0aHUS U B OJIHbI 6
DJIEKTPOM arHHTHbIE CopeprxaHne y4eOHOTO MaTepHana: 2 1,2

KOJIe0aHUS H B OJHBI

CBoOOHBIE 2JIeKTPOMArHUTHBIE KoJleOaHus B KOHType. [IpeBpaiienue sHepruu B KojebaTebHOM KoHType. CoOCTBEeHHas 4acToTa
kosiebanuii B kKoHType. [1lkana 3JeKTpOMarHu THHI X BOJIH.
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JlabopatopHas paboTa: M3ydeHue 3aTy XalOUIMX MarHu THI X KO JIeOaHHI.

CamocTosTenpHas paboTta oOyuaronmuxcsi: CoexTp 37e KTIpoMarau THeIX BoJIH. Pajgno u CBY -BoJHHEIL

Tema 4.3 IlepemeHHbIH

JJIEKTpUiec KHil TOK

3. Ile peme HH BT 3J1€e KTPUYECKU I TOK

Cozeprxanue yueOHOTO MaTepUaa;
FeHepaTop NEPEMCHHOTO TOKa. HeﬁCTBy}OH.ICC 3HA4YCHHUA CHJIbI TOKa W HAIIPSOHKCHUA. AKTI/IBHOC, CMKOCTHOC M HHIAOYKTHUBHOC
conpoTHBIeHUs . Pe30HaHC B 3 yiekTprdeckoi menu . [IpuHimm paboTel TpaHchopMaTopa.

\S] N3 §\O) )
NI

JlabopatopHas paboTa: Onpe neneHre WHIyKTHBHOCTH KaTyIIKH B [ETSIX IEPEMEHHOTO TOKA.

\9}

Hpaxmqecme 3aHATHUA:
3J'ICK’Ip0MaI‘HPITHLI€ KoJICOaHHS U BO JIHBL. HCpeMCHHLIfI TOK.

CamocTosiTeibHasE padoTa oOydaronmxcesi: [lepenaya 3 IeKTpoIHEpPTUH Ha paccTosiHue. [IpruMeHenue TpancopMaTopoB.

Paznea S.

OnTuka

Tema 5.1 3akonsl
OTpaKeHUsl U
TpeJIOMJIeHUsI CBETa

1.3aKoHBbI OTPAKEHHUA U NPEJIOMJICHHUS CBETA

[
Ooob)

ConeprxaHne yu4eOHOTO MaTepHana: 2
[IpssMmommHEHOE pacHpoCTpaHEHHE CBETa. 3aKOHBl OTpPakEHHs M TpeloMiieHHs cBeTa. Ilokasatenms mpenomiuenus. [lomHoe
oTpakeHre. [IpeneTbHBIH yToJ1 M0 JTHOTO OTpakeHH 1. Xox tydel B mpu3Me. [loctpoeHne n300paxxeHUi B MIOCKOM 3epKaJe.

JlabopatopHas paboTa: Onpe neneHne moka3aTes MPEeIOMIICHH 5. 2
[pakTiyeckue 3aHATUS: 2
3aKoHBI OTPaKCHUs U TpeJIoMJIeHHS cBeTa . JIMH3bI.

KonTpossHas paboTa

CamocTrositenbHas paboTa 00ydJaromuxcsi: 3aKOHBI OCBEIIEHHOCTH.

Tema 5.2 JIun3bl

2. JInH3BI

W

CopnepxaHne y4eOHOTO MaTeprana:
Cobuparoniast 1 paccenBaromas JMH3bL. Dopmyiia ToHKOI JH3EL [locTpoeHne n300pakeHHi B IMH3A X.

Tema 5.3 BoaaHoBbIe
CBOIiCTBA CBeTa

\S)
=
)

Pa3agea 6.

Tema 6.1 CBeToBBIE
KB aHTbI

JlabopatopHas paboTa: Onpe JeneHre riIaBHOro (GOKYCHOTO PaCCTOSHUS U O THYSCKOW CHIIBI COOMparonIeld JTMH3HI . 2
CamocrositenpHas pabota oOydaromuxcsi: POKyCHOE pacCTOSIHUE U OMTUYECKAs CUJIAa CUCTEMBI U3 JABY X JIMH3. 1
3. BoiHOBBIE CBOIiCTBA CBeTa 7
ConeprxaHue yaeOHOTO MaTepHaa: 2 1,2
CkopocTh CBeTa U e ONbITHOE 000ocHOBaHue. [lucriepcus. HTepdepeHIus CBeTa H eepUMEHEHNE B TeXHUKe . JJudpakius cBeTa.
JlndpakimoHHas pemeTka.
JlaGopatopHas paboTa: OnpeeieHue NIMHBI CBETOBOM BOJHBI C MOMOMIBIO UM PAKIIUOHHON PEIICTKH. 2
[paxkTHyeckue 3aHATHUS: 2
BosHOBBIE CcBOMCTBa CBETA
CamocTosiTesibHasE paboTa obyyaronuxces: Let Tesia. Buapl criektpoB. Cre KTpasibHBIH a HAJH 3. 1
KBanToBas ¢pusuka 16
1. CBeTOBBIE KBaHTBI 7
ConeprxaHue yaeOHOTO MaTepHaa: 2 1,2

DoTo3d ekt u ero 3akoHbl. KBaHTH cBeTa. YpaBHenne DifHmTeiiHa 1t poTtodddekra. [loctosauas [Imanka. CBeToBOE Jia BICHHE.
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Onsitel [1.H. JleGe neBa.

JlabopatopHas pabota: HabmoneH e nHTepepeHim ceeta 1 muppakiuy CBeTa. 2
[IpakTHYECKUE 3aH ATHS: 2
Do1osd ekt u ero 3aKOHbI
CamocrositetpHast pabota oOyuaromuxcst: [lpumenenne poTodpdexra B Te XHUKe. XUMHUUECKOE JIEHiC TBHE CBETA U €T0 MPHUMEH eHUE. 1
Tema 6.2. Atom u 2. ATOM U aTOMHOE 51/1 PO 5 |
aTOM HoOe SI/1Po ConeprxaHune y4eOHOTO MaTepHaa: 2 1,2
OmsiT Pezepdopra mo paccesauto anpda — gac . Snepras moneis atoma. [loctynmatel bopa. Mcnyckanue v moTioneHue cBeta
ATOMOM. DKCIIEPHUM €HTAIBHBIE METO ABIPETHC TPAIHHU 3apsDKEHHBIX Yac T PamroakTiHBHOCTE. Abda -, 0eTa — 1 raMma —
n3nyudeHust. [[pOTOHBI 1 HEH TPOHBI. DHEPIHS CBS3M aTOMHBIX s1iep. S nepHble peakuuu. Jlenenue saaep ypaHa. SaepHsiii peaktop.
TepmosiaepHbIE peakLuy.
JlabopatopHas paboTa: M3y4yeHne 3aKOHOB B3aUMOJICHCTBHSI TOUCYHBIX 3apsI0B (MOJEIb aToMa). 2
CamocTositebHast padoTta oOydaronuxcesi: [1oryueHne paauoak THBHBIX H30TOMOB U UX IPUMECHCHUE. 1
Tema 6.3. DeMeHTHI 3. J/1eMeHTBI TeOPUH OTHOCUTEIbHOCTH 3
Teopuun Coneprxanue yaeOHOTO MaTepHaa: 1 2
OTHOCUTEJILHOCTH [IpuHnyun otHocuTeNbHOCTH DiHIITEHHA. CKOPOCTh CBETa B BaKyyMe Kak IpejelibHasi CKOpOCTh nepefaun curHana. CBsi3p MeExIy
Maccoi U 3HeprHei.
CamocTosiTetbHas paboTa oOydaronmuxesi: OTHOCHTENHHOCTh BPEMEHH. 3aMeIeHIEe BpEMeHH. 2
1. 3Bomouus Beenennoii 1
Ctpoenne u passutue Bceenennoil. Hama 3Be3mnas cuctema — [amakruka. Jpyrue ramaktuku. beckoneunocTs BcenmeHHO. 1 2
[TonsiTue o kocmonoruu. Pacumpsiomasics Beenennas. Mo genpb ropsiueit Becenennoit. CtpoeHue u npoucxox aeHue [ anaxtik.
Opomorus 3Be31. [ nnotesa npoucxoxaeHus ComHedHoit cucteMsl. TepmosiepHslit cunaTes. [Ipobiaema TepMosSaepHOI YHEPTETHKH.
Oueprust CoyHna u 38e37. DBOJIFO LU 3BE3 1.
Paznen 7. [poucxoxkaenre CONHEYHOM CHCTEMBI.
JemoHcTpanuun
ConHeuHast cucteMa (MOJEJb).
®dortorpaduu nmaHeT, ¢ AeIaHHBIE C KOCMHUYECKU X 30HI0B.
Kapta JIyHbl 1 nnaHeT.
Ctpoenue u 3BosOI MsI Beene HHO.
3. CamocTosiTe/IbHAsA padoTa M0 MOAroTOBKe pedepaToB (J10KJIAI0B), MHIUBHAYAJILHBIX POE KTOB: 20
Bcero: | 181
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3. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOU TEATEJIBHOCTH

CTYAEHTOB
COAEPKXAHUE XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB JEATEJIBHOCTHU
OBYUYEHMUA CTYAEHTOB (HA YPOBHE YUEBHbI X I[EflCTBPIfI)
BBeaenue VYMeHHsT TIOCTAaHOBKHM IIEJIEH JEeATENBHOCTH, TIJIAHUPOBAHUSI COOCTBEHHOU

JIESATEIIBHOCTHU JUISl IOCTUKEHUSI TOCTABJICHHBIX 11€J1EH,

NPENBUACHUS BO3MOXHBIX pE3yIbTaTOB ATHUX JACUCTBUM, OpraHu3alnuu
CaMOKOHTPOJISL ¥ OLICHKH MOJy4EHHBIX PE3YIbTaTOB.

PazBuTHe CrOCOOHOCTH SICHO M TOYHO H3J1araTh CBOMU MBICIIHU, JOTUYECKH
00OCHOBBIBATh CBOIO TOUKY 3pEHHS, BOCIPUHUMATH U aHAJTM3UPOBATh MHECHHUS
co0eceIHUKOB, ITPU3HABAs PABO APYroro 4ejoBeKa Ha MHOE MHEHHU €.
[lpousBenenue wu3MepeHHs: (U3NYECKUX BEIMYMH M OLIEHKA TIPaHUIBI
IIOTPEIHOCTEN U3MEPEHUN.

[IpencraBieHne TpaHUIBl MOTPEHIHOCTEM M3MEPEHUM TIpU TMOCTPOEHUHU
rpauKoB.

YMeHue BBICKa3bIBaTh THIIOTE3BI JIs1 OOBSICHEHUS HAOII0aeMBbIX SIBIICHUH.
YMeHue npennaraTe MOJIEIH SBJICHUM.

VYkazaHue rpaHul] TPUMEHUMOCTH (PU3MYECKHX 3aKOHOB.

MznoxeHnne 0OCHOBHBIX MOJOKEHUI COBPEMEHHON HAyYHOM KAPTUHBI MHUpa.
[IpuBeneHne MPUMEPOB BIMSHUS OTKPHITUN B (M3HKE HA MPOTPECcC B TEXHUKE
Y TEXHOJIOTMH IIPOU3BOJICTBA.

HcnonwzoBanne MHTepHeTa ais morcka nHQopmanmm.

1. MexaHuka

Kunemartuka

[IpencraBieHne MEXaHMYECKOTO JBUKEHUS Tela YPaBHEHUSMH 3aBUCHMOCTH
KOOPIMHAT U MPOEKIUENH CKOPOCTH OT BPEMEHH.

[IpencraBieHne MEXaHWYECKOTO JBMI)KEHHUS Tela rpagukaMyd 3aBHUCHUMOCTHU
KOOPAMHAT U MPOEKIHUEN CKOPOCTH OT BPEMEHH.

Onpenenenne KOOpAMHAT MPOMJAEHHOIO ITyTH, CKOPOCTH U YCKOPEHUS Teja Mo
rpaukaM 3aBUCUMOCTH KOOPJMHAT U MPOEKIIHI CKOPOCTH OT BPEMEHH.
OrnpezneneHue KOOpAMHAT MPOHJEHHOIO MyTH, CKOPOCTH U YCKOPEHUS Teja Mo
YPaBHEHHUSIM 3aBMCUMOCTH KOOPAWHAT U MPOEKIIUN CKOPOCTU OT BPEMEHH.
[IpoBeneHue CpaBHUTENBHOIO aHAINW3a PABHOMEPHOIO W PABHOIIEPEMEHHOIO
JIBUKSHUH.

VYka3aHHE HCIOIB30BAaHUS MOCTYNATEIBHOTO M BPALIATEIBHOIO JBUXCHUH B
TEXHHUKE.

[lpnoOperenne onbpiTa pabOTel B TIPYNNE C BHIIOJHEHHEM pPAa3IMYHbIX
COLIMAJIbHBIX POJIEH.

Pa3paboTka BO3MOKHOM CHCTEMBI ICHCTBUN U KOHCTPYKIIUU

JUISL DKCTIEPUMEHTAIBHOTO ONPEICICHUs KHHEMAaTHYECKU X BEJTMYHH.
[IpeacraBienue nHdopManuu o BUJaX ABMKEHUS B BUE TaOIUIIBI.

Jnnamnka

IIpencraBienue o 3akoHax HeroTOHA, cuile, Macce U UMITYJIbCE.

VYKa3aHue HCIIONB30BAHUSI OCHOBHOTO 3aKOHA KIACCHYECKOH IMHAMUKU |
3aKOHA BCEMHPHOTO TATOTEHUS U TPAHUILL UX TPUMEHCHHUSL.

[pexncraBienne o rpaBUTAIIIOHHOE TIOJIE.

Brruncienue cuibl TSHKECTH U Beca.

W3mepenus Macchbl Tel pa3inyHbIMU CIIOCOOaMH.

OnpeneneHue IEUCTBYIOMX HA TEJIO CUJI B MEXaHUKE.

[poenmpoBanue cui Ha KOOPIAMHATHBIE OCH.

CocraiieHuE U peIICHUE CUCTEM YPaBHEHUN € HCIOIb30BaHuEM | 1 2 3aKOHOB
Herorona.

IIpuoOpereHue onbiTa paboThl ¢ OBITOBBIMH M J1A0OPAaTOPHBIMU NpHOOpamMu
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JUIS U3MEPEHUS IEHCTBYIO LI X CHIL.

3aKOHBI
COXpaHEHUS
B MEXAHUKE

[IpuMeHnenune 3akoHa COXpaHEHUS HMMITYJbCA JJI BBIYMCICHUS H3MEHEHUM
CKOPOCTEH TeJ MPU UX B3aUMOICHCTBHUSIX.

N3mepenune paboThI CHIT M I3MEHEHUE KWHETUYECKOW SHEPTUH Tea.
Berancnenue paboThI CHIT M M3MEHEHU S KWHETUYECKON YHEPTHH Tea.
BolunciieHre MOTEHIMAIBHON SHEPTUHU TEJl B TPABUTAIMOHHOM TOJIE.
OnpeneneHrue MOTEHIMATBHON SHEPTHH YIIPYro J1e(GopMUPOBAHHOTO Tea 1O
U3BECTHOM IeOpPMALIUU U KECTKOCTH TeJa.

[IpuMeHneHne 3akoHA COXpaHEHHMS MEXaHMYECKOM HHEPrUHM TPH pacueTax
pe3ylnbTaToOB B3aMMOJCHCTBUIA TeNl TPaBUTAUUOHHBIMU CHJIAMH W CUJIAMU
YIIP YTOCTH.

YKkazaHue rpaHuil IPUMEHUMOCTH 3aKOHOB MEXaHHUKH.

VYka3zanue y4eOHBIX IUCIUIUINH, MPU H3YYEHUU KOTOPBIX HCIOIB3YIOTCS
3aKOHBI COXPaHEHHUSI.

2. OCHOBBI MOJIEKYJISIPHON (pU3MKH U TePMOTUHAMUK U

OCHOBBI
MOJIEKYIISIPHOU
KMHETHYECKOMU
TEOpUH.
WUneanpHEblil ra3

BeinonHeHne S5KCIepuMEeHTOB, CITYXKAIMX Ui 000CHOBAaHHS
MoOJIeKYsIpHO-KuHeTuueckor teopun (MKT).

Pemenue 3a1a4 ¢ npuMeHEHNEM OCHOBHOTO YpaBHEHUS

MOJIEKY/ISIPHO- KUHETUUECKON TEOPUH I'a30B.

OmnpezneneHue mapaMeTpoB BeUIeCTBA B Ta3000pa3HOM COCTOSHUM Ha
OCHOBAHUHU YPaBHEHHUS COCTOSHUS UCabHOTO Tra3a.

OmnpeneneHre mapaMeTpoB BEIIECTBA B ra3000pa3HOM COCTO SITHUU

U npoucxoasumx mporeccoB mo rpadukam 3asucumoctu p(T), V(T), p(V).
DxcnepuMeHTanbHoe uccnenopanue 3apucumoctu p(T), V(T), p(V).
[pexncraBnenue B Buae rpadkoB M30XOPHOTO, H300apHOTO

U U30TEPMUYECKOTO MPOI[ECCOB.

Beruucnenue cpenHeil KWHETHYECKOW YHEPTUU TETJIOBOTO JIBUIKEHUS MOJIEKYIT
110 U3BECTHON TEMIIEpAType BEILECTBA.

Bricka3piBaHue runores i OObsICHEHHS HaOII01aeMbIX SIBICHUH.

Yka3aHue rpaHull IPUMEHUMOCTH MOJIENH «MA€aIbHBIN ra3» u 3akoHoB MKT.

OCHOBBI
TEPMOIUHaAMUKH

N3mepenune konruecTBa TEIJIOTHI B MpOIeccax TEIIonepeiadH.

Pacyer xonndecTBa TEMIOTHI, HEOOXOIMMOTO JJIsl OCYIIECTBICHUS 33JaHHOTO
npouecca ¢ Temonepenayeii. Pacuer m3MeHeHUs BHYTPEHHEW SHEPTUU Tell,
paboThl M MEpeIaHHOrO KOJIMYECTBA TEMJIOTHI C MCIOJIB30BAHUEM IIE€PBOTO
3aKOHA TEPMOJIMHAMUKH.

Pacuer paboThl, cOBepIieHHOM ra3oM, 1o rpaduky 3aBucumocti p(V).
Beiuncnenue paboThl ra3za, COBEpILNEHHOW IpPU H3MEHEHHH COCTOSIHHS IO
3aMKH yTOMY LIKITY.

Beruncnenue KIIJ| npu coBepuieHun razom paboThl B MPOLECCAX U3MEHEHUS
COCTOSIHMSI TIO0 3aMKHYTOMYy HUKITy. OObsCHEeHHWE MPHUHIUIOB JAeHCTBUSA
TEIUIOBBIX ~MalmH. JleMOHCTpauuss poilud (U3MKA B  CO3JaHUHM H
COBEPIIEHCTBOBAHUY TEIJIOBBIX ABUTATENEH.

W3noxkeHne CyrHm OJKOJIOTHYECKUX TMpobieM, OOYCIOBIEHHBIX paboToi
TEIJIOBBIX ABUTATEIEH U MPEUIOKEHUE IIyTH UX PEILECHHUSL.

VYka3aHue rpaHul] NPUMEHUMOCTH 3aKOHOB TEPMOIMHAMUKHU.

VYMeHue BeCcTH Juasor, BbICAYIIMBAaTh MHEHHE OIIOHEHTa, y4acTBOBAaTh B
JMCKYCCUH, OTKPBITO BBIPAXKaTh U OTCTaWBaTh CBOIO TOUKY 3P €HHUSL.

VYka3anue ydeOHbIX JUCHUMIUIMH, MNPH HU3YYEHUU KOTOPBIX HCIONb3YIOT
y4eOHbII MaTepuan «OCHOBBI TEPMOAMH AMUKI.

CaoiicTBa napos,
SKUJIKOCTEHN,
TBEPJIBIX Tell

I/I3MepeHHe BJIQXKHOCTH BO31YyXa.
Pacuer kommuectBa TCILJIIOTHI, HGO6XOI[I/IMOFO AJId OCYHICCTBIICHUSA ITpoIecca
Nnepexoaa BCUCCTBA U3 OAHOI'O arperaTHoro COCTOSIHUS B APYyTocC.
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DKCIIEpUMEHTAIBHOE UCCIICJOBAHNE TEIIOBBIX CBOWCTB BEILECTBA.
[IpuBenenune npuMepoB KaMMIJUIPHBIX SBJICHUH B OBITY, IPUPO/IE, TEXHUKE.
HccnenoBanne MeXaHUUECKU X CBOMCTB TBEP/IBIX TEIl.

[Ilpumenenne @Qu3MUecKMX MOHATHMM M 3aKOHOB B Yy4eOHOM Marepuaie
po(eCCHOHANBHOTO XapaKTepa.

Hcnonp3oBanne WHTEpHETAa JUIsi TOWCKAa WHGOpMamuu o pa3paboTkax u
IPUMEHEHHIX COBPEMEHHBIX TBEPbIX U aMOp (pHBIX MaTEPUAJIOB.

3. DJIeKTPOAMHAMMKA

DJIeKTpOoCcTaThKa

Beraucnenue cui B3auMOoI€HCTBHS TOYEYHBIX JJICKTPUYECKU X 3aPAA0B.
Brruncrnenue HalpsHKEHHOCTH DJIEKTPUYECKOIO IIOJIL OJHOTO M HECKOJIBKUX
TOYEUYHBIX MIEKTPUUECKUX 3apPsI0B.

Beruncnenue mnoreHumana 3JIEKTPUYECKOTO MO OJHOTO M HECKOJIbKUX
TOYEUYHBIX HIEKTPUUECKUX 3aPAI0B.

N3mepeHne pa3HOCTH MOTEHIIUATIOB.

M3mepeHne sHEPruy JIEKTPUYECKOTO MOJIS 3apsKEHHOTO KOHIEHCAaTopa.
Brruncnenue sHepruu 3JIEKTPUYECKOTO OIS 3apsKEHHOIO KOHACH CaTopa.
Pa3paboTka mnaHa M BO3MOXHOM CXEMbl JE€HCTBUH 3KCIIEPUMEHTAIBHOIO
ONPENEIICHNs]  DJIEKTPOEMKOCTH  KOHJEHcaTopa W JUAJIEKTPUYECKON
IIPOHMIIAEMOCTH BEILECTBA.

IIpoBenenue CPAaBHHUTEIBHOTO aHanusa TPaBUTALIMOHHOTO "
9JEKTPOCTATHYECKOTO TOJIEH.

TlocTOAHHEBIIT TOK

H3mepenre MOIHOCTH 3JIEKTPUUYECKOTO TOKA.

N3mepenune D J1C u BHYTPEHHETO COMMPOTUBIICHUSI ICTOYHUKA TOKA.
BeimonHenne pacdyeToB  CHJIBI  TOKA M HampsbDKEeHUM HA  ydacTKax
AIEKTPUYECKU X LIETIEH.

OObsicHeHHe Ha MpUMepe AIEKTPUUECKOM 1enu ¢ ABYMS MCTOYHHUKAMH TOKa
(BAC), B KakoM clydae UCTOUHHUK

AJIEKTPUYECKON IHEPTUM paboTaeT B pPEXHMME reHeparopa, a B KaKOM — B
peXUMe TOTpeOUTEIS.

OmnpeneneHue TeMiepaTypbl HUTA HaKaJIiBaHUA.

H3mepenue smeKkTpruiecKoro 3apsja 3JIeKTpoHa.

CHsTHE BOIBTAMIIEPHONW XapaKTEPUCTUKH IUOAA.

[IpoBeneHue CpaBHUTENBHOTO aHalK3a MOJYIPOBOJHUKOBBIX JHOJIOB U
TPUOOB.

UcnonwzoBanue WuTepHera st moucka HWHGPOPMAIMU O TMEPCHEKTHBAX
Pa3BUTHUS MOTYPOBOJHUKOBON TEXHUKH.

YcTraHOBKA MPUYMHHO-CIIEICTBEHHBIX CBSI3EH.

MaruuTtHeie
SIBJICHU A

M3mepenre nHIyKIMU MATHUTHOTO MOJIs1. Berunciaenue cuil, AEMCTBYIO X Ha
MPOBOJHUK C TOKOM B MAaTHUTHOM I10JIE.

Beruucnenue cui, NEUCTBYIOIMX HA AJICKTPUYECKUN 3apsijl, IBUKYIMUCS B
MarHMTHOM TI0JI€.

HccnenoBanue SBIEHUHN AEKTPOMAarHUTHON MHAYKIUH, CAMOWHAYKIIUH.
Beruncnenme sHepru MarHuTHOTO MOJIS.

OObsicHeHHE IPUHIMTIA IEHCTBUS JIEKTPOABUTATEIS.

OObsicCHeHHE TPUHIMTIA ISHCTBUS TeHEPATOPa JISKTPUIECKOTO TOKA

U DJIEKTPOU3MEPUTENBHBIX MPUOopoB. OObICHEHNE MPUHIIUIA JCHCTBUS Macc-
cniekTporpada, yCKOpUTENel 3apsbKEHHBIX YaCTHII.

OOBsicHEeHHE POJM MArHUTHOTO TOJIA 3€MJIM B JKHU3HU PACTEHUM, KUBOTHBIX,
YyeJoBeKa.

[IpuBenenue NpuMepoB MPAKTUUECKOTO MPUMEHEHUS U3yYEHHBIX

SIBJICHUH, 3aKOHOB, IPHOOPOB, YCTPONCTB.

[IpoBeneHue CpaBHUTENBHOIO aHalIM3a CBOMCTB  3JIEKTPOCTATUYECKOTO,
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MarHUTHOTO ¥ BUXPEBOTO IEKTPUYECKU X TTOJIEH.
OObscHeHHEe Ha NpUMEpe MarHUTHBIX SBJICHUM, ModyeMy (U3MKY MOXKHO
paccMaTpuBaTh KAK METAIUCIIUILIVHY.

4. KoJsie0anus 1 BOJIHBI

Mexannueckue HccnenoBanue 3aBUCMMOCTH IEpUOJa KoJleOaHUH MaTEMATHUECKOTO

Koje0aHus MasITHUKA OT €T0 JJIMHBI, MACChl U aMILIUTYAbI KOJIEOAHUH.
HccnenoBanue 3aBUCUMOCTH IepHoJa KojieOaHHil rpy3a Ha IPYXHHE OT €ro
MAacchbl ¥ KECTKOCTU MPYKHUHBI.
Beluncnenne nepuoga KosueOaHMM  MaTeMaTHYeCKOro  MAasTHHKA 110
M3BECTHOMY 3HAYEHUIO €0 JUITMHBI.
Beruncnenue nepuona kosneOaHUN TIpy3a Ha IMPYKUHE IO H3BECTHBIM
3HAYEHUSIM €TI0 MacChl U KECTKOCTH TP yKUHBI.
BeipaboTka HaBBIKOB BOCHPHUHUMATh, aHAJIM3UPOBATh, NepepadaTbiBaTh U
NPEABSABIATh HHPOPMAIUIO B COOTBETCTBUU C ITOCTaBJICHHBIMH 33Ja4aMH.
[lpuBeneHne NpUMEpPOB  ABTOKOJIEOATENBHBIX MEXAaHMUYECKHX CHUCTEM.
[IpoBenenme Kiaccu puKaruy KoJeOaHui.

Ynpyrue BOJIHBI W3mepeHnre AIuHBI 3BYKOBOW BOJIHBI IO pe3yiabTaraM HaOMOAeHUI
uHTep(epeHIIMH 3BYKOBBIX BOJIH.
HaGmionenne u oObsicHEeHHE SABIEHUH WHTephepeHUHH H JUudpaKuuu
MEXaHNYECKUX BOJIH.
[lpencraBnenue obnacteil MpUMEHEHMs YAbTpa3BykKa M IEPCHEKTUBBI €ro
MCIIOJIb30BAHMSI B PA3IMYHBIX O0IACTSIX HAYKH, TEXHUKU, B METUIIUHE.
W3noxxeHne Cyrd SKOJIOTMUYECKMX MpoOJeM, CBSA3aHHBIX C BO3JEHCTBUEM
3BYKOBBIX BOJIH Ha OPTaHMU3M 4Y€JI0BEKA.

DinekrpomarauTHeie | HabmrogeHne ociuuiorpaMM rapMOHHYECKU X KOJICOaHUW CHITBI TOKA B TICTIH.

KoJje0aHus N3mepeHne 21eKTpOeMKOCTH KOHIEHCATOPA.
W3mepeHre NHIYKTUBHOCTD KaTyLIKH.
HccnenoBanne sBJIEHUS DJEKTPUYECKOIO PE30HAHCA B IOCIEIOBATEIBHOMN
LEIH.
[IpoBenenue aHaJIOTUH MEXY ¢du3nueCcKUMHU BEJIMYMHAMU,
XapaKTepU3yIO MU MEXaHUYECKYI0 M 3JIEKTPOMAarHUTHYIO KoJjeOaTesIbHbIe
CHUCTEMBI.
Pacuer 3HaueHMN cuaBl TOKA M HANpPsHKEHUS HA JJIEMEHTax Lenu
IIEPEMEHHOTO TOKA.
HccnenoBanue npuHLMNA e CTBUS TpaHCcGopMaTopa.
HccnenoBanye npuHIUIA ASHCTBUS T'eHepaTopa NEPEMEHHOIO TOKA.
Hcnonp3oBaHue UHTEpHETAa Ui NOMCKa HMHGOPMALlMM O COBPEMEHHBIX
crioco0ax repeadu JIEKTPOIHEPTUH.

OnexkrpomarHuTHble | OcyllecTBIEHUE pauoNepeadn U pajuonpruemMa.

BOJIHBI HccnenoBanue cBOMCTB 3JEKTPOMATHUTHBIX BOJIH C ITOMOIIBIO MOOUIIBHOTO
Tene oHa.
Pa3BuTHEe 1IEHHOCTHOTO OTHOIIEHHMS K H3Yy4aeMbIM Ha Ypokax (U3HKH
00BEKTaM M OCBAaUBAEMBIM BH/IaM JIESTEIbHOCTH.
OObsicHEHHE  TNPUHIMIHAIBHOTO  PAa3IMYds  OPHPOABI  YIPYTHX |
AJIEKTPOMAarHUTHBIX BOJIH.
N3noxenue cyru 9KOJIOTMYECKUX npobiiem, CBSI3aHHBIX c
AJIEKTPOMAaTHUTHBIMU KOJICOAHUSIMU U BOJTHAMH.
OOBbsCHEHME POJIM JIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX UCCIIEI0OBAHUSX
Beenennon.

S. OnTuka

[Ipupona crera

HpI/IMeHeHI/IC Ha MPAKTHUKEC 3dKOHOB OTPAXCHHA M IPCIOMIICHHS CBCTA IIPU
PCIICHUU 3a1a4.
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OmnpeneneHue CIEKTPAIBHBIX TIPaHUI] YYBCTBUTEIBHOCTH YEJIOBEUYECKOTO
riasa.

YMeHue cTpouTh H300paKeHUs MPEIMETOB, JaBACMbI€ JTUH3AMU.

Pacuet paccTrossHUS OT TUH3BI 10 N300paKEHHS TIPEIMeETa.

Pacuer onTuueckoi CHUIIBI JIMH3LI.

N3mepenne HoKyCHOTO PacCTO STHUSI JTMH3HI.

HcnpiTanue MoJieselt MUKPOCKOIIa U TEJIECKOIA.

BomnnoBrie
CBOMCTBA
CcBETa

HaGmonenue siBneHus HHTEpPEpEHIINN HIEKTPOMArHUTHBIX BOJIH.
Habntonenue siBiaenus nu@pakiuuy 31eKTPOMarHUTHBIX BOJIH.

HaGmronienue siBrieHus MOISpU3aIluK SIEKTPOMArHUTHBIX BOJIH.

W3mepeHnue 1yMHBI CBETOBOW BOJIHBI 110 PE3yJabTaTaM HaOJIOJIEHUS SBJICHUS
WHTEep(epeHITNH.

HaGmonenue siBienus nudpakiuuu cBera.

Habntonenue siBineHus noasipyus3aluy U IUCIEPCUHN CBETA.

[Touck paznuuuil U cXoJ4CTBa MEXNY AU (PAKIMOHHBIM U AUCIEPCHOHHBIM
CIIEKTpaMH.

[IpuBeneHne npuMepoB MOSBIECHUS B NPUPOJIE M HCIONb30BAHUS B TEXHUKE
sABJICHUI nHTepdepeH M, TUPPAKIUHU, TOJIAPU3ALUN U JUCIEPCUN CBETA.
[lepeunicienne METONOB MO3HAHUS, KOTOPBIE MCIIOJIB30BaHbl IPU M3y4EHUU
YKa3aHHBIX SIBJICHUM.

6. JJ1eMEeHTBI KBAHTOBOM () M3UKH

KBanTtoBas
OIITHKA

Habmonenune dorosnexrpruyueckoro 3 pdekra.

OO0mpsicHenne 3akoHOB CTOJIETOBA HA OCHOBE KBAaHTOBBIX ITPEICTABIICHHH.
Pacyer  MakcuManbHON  KMHETUYECKOW  SHEPTUU  DJIGKTPOHOB  MpH
doroanekrpuueckoM 3 hexre.

Omnpenenenue pabOThl BBIXOJA JJIEKTPOHA MO TrpaduKy 3aBUCHUMOCTH
MaKCUMAaIIbHON KHHETHYECKOH SHEPTUH (POTOIIEKTPOHOB OT YaCTOTHI CBETA.
H3mepenune paboThl BBIXO/1A AJIEKTPOHA.

[lepeuncnenne  TpuOOPOB  YCTAaHOBKM, B  KOTOPbIX  IPUMEHSETCS
0e3nHepIMOHHOCTh (PoTOd PpdeKTa.

OOBsiCHEHHE KOPITYCKYISIPHO-BOJIIHOBOTO JTyali3Ma CBOWCTB (JOTOHOB.
OObsicHeHHE PO KBAHTOBOW ONTHUKU B Pa3BUTHH COBPEMEHHOMN (DM3HKH.

dusuka atoma

Habmronenue nuHelyaTbIX CHEKTPOB.

Pacuer yacTOThl M JUIMHBI BOJHBI UCIYCKaEMOTO CBETa IpH MEpexoj]ie aToMa
BOJIOPOJIa U3 OJJTHOTO CTAI[lMOHAPHOTO COCTOSIHUS B IPYTOE.

OObsICHEHHE TIPOMCXOXKICHUS JIMHEHYATOTO CIIEKTpa aToMa BOJOpPOAa H
pa3nuyuus JMHEHYaThIX CIIEKTPOB Pa3IMYHbIX ra30B.

HccnenoBanue IMHENYATOrO CIIEKTPA.

HccnenoBanme mpuHIIAIIA PAOOTHI JIIOMHHECIICHTHOW JIAMITHI.

Habmonenne n o0ObsiICHEHHE MPHUHIUTIA JCHCTBHS JIa3epa.

[IpuBenenne npuUMEpPOB HCIONB30BAHMS JIa3epa B COBPEMEHHOW Hayke U
TEXHHKE.

Hcnonp3oBaHue WHTEpHETa M TMOHMCKa HWHGPOPMAIMU O TMEpPCHEeKTUBax
NIPUMEHEHHUS Jla3epa.

dusuka aToMHOTO
anpa

Habmronenune TpekoB anb(a-yacTuil B kamepe Buiibcona.

PerucrpupoBanue saepHbIX U3IYy4EHUH € IIOMOILBIO cueTynKa I eirepa.
Pacuer sHepruu cBsI3u aTOMHBIX I€EP.

Onpenenenue 3apsa 1 MacCOBOIO YMCIIA aTOMHOIO $pa, BO3HUKAKOILIETO B
pe3yspTaTe pauoaKTMBHOIO pacnasja.

Boruucnenue sHepruu, 0CBOOOKIAIOIECHCSI TPU PAIMOAKTHBHOM pacra/ie.
OnpeneneHre NpoOAYKTOB SAIEPHON pEaKIHH.

Beruncienue sHepruu, 0cBOOOXKIAIOIIEHCSl TP SIEPHBIX PEAKIUSX.
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[ToHnMaHNe TPEeUMYILECTB U HEAOCTATKOB HCIOJIb30BAHUSI AaTOMHOM SHEPTUH
Y MOHU3UPYIOIM X U31Y4EHUM B IIPOMBILUIEHHOCTH, MEIULIUHE.

N3noxenne CyrH 3KOJOTHYECKUX MPOOJIeM, CBSI3aHHBIX C OHOJOTHYCCKAM
JIEUCTBUEM PAAMOAKTUBHBIX U3ITYYCHUH.

[IpoBeneHue wiaccuuKaliyd dIEMEHTApPHBIX YacTHUI[ MO WX (U3UYeCKuM
XapaKTepucTukaM (Macce, 3apsay, BPEMEHHU JKU3HH, CIIMHY U T. 1I.).
[lonumanue IeHHOCTEH HAydHOTO TO3HAaHUS MHpa HE BOOOIE st
YCJIOBCUYCCTBa B ILICJIOM, a MJIA KaXXIJ0I'O0 06yqa}0mer0cs1 JIU4YHO, I.[GHHOCTCP'I
OBJIAACHH A MCTOJO0M HAYYHOI'O IMTO3HAHUWA JJIS1 JOCTUIKCHU A

ycnexa B JII000M BUJE MPAKTHYECKOU JIeSTeN bHOCTH.

7. JBoaronusa BceseHHOM

Ctpoenue u
pa3BuUTHE
Beenennon

Habmronenue 3a 38e31amu, JIyHOH W IJIaHETaMH B TEJIECKOII.

Habntonenmne coMHEUHbBIX MATEH C MTOMOIIBIO TEIECKOIa U COTHEYHOTO dKpaHa.
Hcnonp3oBanre nHTEpHETA JUISI TOMCKA M300pakeHNM KOCMUYECKUX 0OBEKTOB
1 nHpOpMaIuu 00 X OCOOCHHOCTSIX.

OO6cyxieHne BO3MOXKHBIX CLIEHapUEB 3BOIONNU BeeneHHoi.

Hcnonp3oBanne uHTEpHETAa [Js IOMCKA COBpEMEHHOM HHGOpPMaluu O
pa3BuTuu BceneHHoil.

Ouenka wHGOpMaMM ¢  TO3MIMH €€  CBOWCTB:  JOCTOBEPHOCTH,
00BEKTUBHOCTH, TIOJTHOTHI, aKTYaJIbBHOCTH U T. I.

OBOIIOLHNA 3BE3]I.

I'mmroresa
MIPOUCXOXKICHHS
ConHeyHOMH
CUCTCMBbI

Beruncnenue sHepruu, 0CBOOOKIAIOIICHCS TPU TEPMOSIIEPHBIX PEAKIIHSIX.
DopMyIHpOBKA MPOOIIEM TEPMOSIIEPHOM SHEPTETHKH.

OOBsicHEeHHE BIMSIHUS COJTHEUHOM aKTHBHOCTH Ha 3eMITIO.

[lonumanme poaM  KOCMHUYECKUX  HMCCIEAOBaHUM, HMX HAYYHOIO U
SKOHOMHUYECKOTO 3HAYCHUSI.

OOCyXIeHEe COBPEMEHHBIX TUTIOTE3 O TPOUCXOKIeHUH COJTHEUYHOU CHCTEMBI.
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4. YCJIOBUSA PEAJIM3AIIUA YYEBHOMN JUCIATLIMHbBI

4.1. TpeOoBaHUSI K MUHUMAJIbHOMY MaTePUAJIBLHO -Te XHHY€eCKOMY 00e cIie 4e HUI0
Peanuzamus y4eOHOW AMCHUIIMHBI TpeOyeT Haauyus ydeOHoro kaOwHeTa (M3UKH,
nabopaTopuil.

OO6opynoBanue yaeOHOro KaOMHETa: IEMOHCTPAIIMOHHOE TI0 pa3iesiaMm.
Texnuyeckue cpencTtBa OOy4eHHsS: HOYTOYK, MPOEKTOp, dKpaH, HAOOP IEMOHCTPAIIMOHHBIX
(UIIEMOB T10 pa3zeliaM.

4.2. Uu¢opmannonHoe obecnievyeHue 00yde HUS

[lepeueHb peKOMEHAYEMBIX Yy4€OHBIX HW3JAaHUU, WHTEPHET-PECYPCOB, JOMOIHUTEIbHON
JTUTEpaTyphl

Pexomenayemas ureparypa

OCHOBHbBIE€ HCTOYHUKHU:

1. ®wuzuka. 10 xiacc. MsakumeB I'. f., ByxoBues b. b. Yuebuuk ans o0meodpa3oBaTeabHBIX
yapexxaennii. bazoBsiif u npoduneHblid ypoBHH. — M.; [IpocBemenue, 2014, 23 — u3.,

400 c.: min.- ISBN 978-5-09-021137-6.

2. ®wusuka. 11 xmace. Maxumes I'. ., bByxosueB b. b., Yapyrun B. M. YueOnuk ans
o0mmeo0pazoBaTeNbHBIX  yupexaeHui. ba3zoBwiii u HpO(bI/IJIBHBII/I ypoBHU. — M.
[Ipocsemenue, 2014, 23 — u3na., 400c.: (4) 1. un. — (Knaccuueckuii kype). — ISBN 978-5-09-
022777-3.

3. Kypc ¢usuku ¢ npumepamu pemenus 3agad: B 21. T.1: yueonur/ T. . Tpodumona, A. B.
®upcos. — M.: KHOPVYC, 2015 — 584c. ISBN 978-5-406-00339-8

4. Kypc ¢usuku c npumepamu perienus 3agaq: B 21. T.2: yueonur/ T. . Tpodumona, A. B.
®upcos. - M.: KHOPVYC, 2013 — 378 c. ISBN 978-5-406-04427-8

5. ®usuka. 3agaunuk. 10 — 11 xnaccel. PeimkeBuy A. I1. 17 — e uzn., crepeorun. — M.:

Hpoda, 2013 — 192c¢.: un. — (3amaunuku «poder»). ISBN 5-7107-7052-3

JlonoiHUTeIbHbIE HCTOYHUKU:

1. ®wuzuka. [Munckuit A.A., I'paxoBckuii I'. HO. Y4eOHHMK Uit CTYIEHTOB CpPETHETO
npodeccuonansHoro oopazoBanusa. M.: DOPYM: UHOPA |, 2013 — 560c.: un.-(Cepus
«IIpodeccuonansroe obpazoanue») ISBN 5-8199-0043-X (POPYM)

2. ®wusuka. 10-11 wnaccel. ILI'. Caenko, B. C. Jantomenkos, O. B. Kopurynosa u np — M.:
[Ipocsemenue, 2014 — 160 c. ISBN 978-5-09-022791-9

HNurepHeT- pecypesl:

1. www. booksgid. com (Books Gid. Dnekrponnas OubianoTexa).

www. alleng. ru/edu/phys. htm (O6pazoBatenbabie pecypchl MHTepHeTa — DH3nKa).

https//fiz.1september. ru (yueGHO-MeTotMYecKas Tazera «Du3nKa).

www. n-t. rw/nl/fz (HoGeneBckue maypearsl o ¢Gusmke).

www. nuclphys. sinp. msu. ru (SInepuas ¢usuka B luTepuere).

www. college. ru/fizika (ITonroroBka x EI'D).

www. kvant. mccme. ru (HaydHO-TIONYJISIPHBIN (M3UKO-MaTeMaTHUECKUN JKypHa

«KBaHTY).

8. www. yos. ru/natural-sciences/html (ecrecTBeHHO-HAYIHBIH KypHAJ IS MOJIOACKH
«I1yTp B HayKy»).

NowunswD
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5. KOHTPOJIb U OIIEHK A PE3YJIbTATOB OCBOEHUSA YUYEBHOM

JTUCLUATIIVHBI

KonTponib ¥ omeHKa pe3ynbTaToB OCBOCHHUS Y4eOHOM AMCHUIIMHBI OCYLIECTBIISIETCS
MpernojaBareieM B MPOIECCe MPOBENEHHS MPAKTUYECKUX 3aHATUH M J1ab0opaTOpHBIX PadoT,
TECTUPOBAHMS, a TAKKE BBIMOJHEHUS OOYy4alOMMMUCS WHIUBUIYAIBHBIX 3aJaHUM, MPOEKTOB,

HMCCJIETIOBAHNN.

Pesyabrarhbl 00y4eHus
(ocBOEHHBIC YMEHHNs, YCBOCHHbIE 3HAHMS)

@®opMbl U METOAbI KOHTPOJISI
OLIEHKH Pe3yJIbTATOB 00y4eHHS

CdopmupoBaTh IPEACTABICHUNA O POJM M MECTE (PU3HKH
B COBpPEMEHHOW HAy4YHOW KapTHMHE MHUpa; IOHUMATh
(¢M3HYeCKy0 CYIMHOCTHh HaOItoIaeMbIX BO BceneHHOMN
SIBIIGHUM, ponb (u3uku B (POPMHPOBAHHHM KpPyrozopa u
(GYHKIIMOHAIFHOW TPAMOTHOCTH YEJIOBEKa Ui PEIICHHS
MPAKTUYECKHU X 337134

—BIIAJIETh OCHOBOIIOJIAralONIMHU dr3rIec KuMu
MOHSTUSIMHU, 3AKOHOMEPHOCTSIMH, 3aKOHAMHU U TCOPHSIMU;

- YBEpEHHOE HCIIOJIb30BaHUE (PU3MUECKON TEPMUHOIOTUU
Y CUMBOJIAKH;

— BIAJETh OCHOBHBIMH METOJAMH HAYYHOTO IO3HAHHS,
HCIIOJIb3YeMbIMU B (PU3HKE: HAOIIOJCHUEM, OIHCAHHEM,
U3MEPEHUEM, SKCIIEPUMEHTOM;

— yMeTb 00pabareiBaTh pe3ynbTaThl HU3MEpPEHUH,
oOHapyKHBaTh 3aBUCUMOCTb

MEXKTY bu3mIecKuMu BEJIMYMHAMHU, OOBSCHATH
MOJIy4YEeHHBIE PE3yNbTaThl U

JIeNIaTh BBIBOJIBI;

— copMupoBaTh yMeHUs pemaTh (PU3MUECKUE 3a/1a9H;

— chopmupoBaTE yMEHUS TPUMEHATH TOJYICHHBIC
3HaHUS I OOBSICHEHUs  YCJIOBHH  MPOTEKAHHS
¢u3nyecknx SBICHUN B Hpupone, NpodeccHoHaTbHON
chepe W JUIA TPUHATUS TPAKTHYCCKUX PEHICHUH B
IMOBCEIHECBHOM JKU3HHU,

— c(opMupoBaTh COOCTBEHHYIO MMO3HUIIUIO TTO OTHOIICHHIO
K (¢u3nueckoil WHQoOpMAIUU, TMOITydaeMOW M3 Pa3HBIX
HMCTOYHUKOB.

IK3aMCEH.
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JIACT NEPEYTBEPXKJIEHUA
PABOYEM IMPOIrPAMMBI JUCHHILIMHBI (MOYJIS)

Pa6ouas nporpamMma onoﬁpena Ha A&y .yqeﬁrmﬂ rox

ITporoxon 3acendnus xapenpn Ne

JapeylomHii Kadexpoil //// 04@«7@ épfp‘

Pabouas nporpamma 0n06pena Ha y4eOHbI#H roa
Iporokon 3ace oT roga
3asenyiomuii kadeapoii

Pabowas nporpamma onoGpena Ha _y4eOHbiii rox
ITporoxon 3acenanus kadeaps No oT roja
3asenyronm# kadenpoit

Pa6ouas nporpamma ooGpena na y4eOHnbii rog
[Tporokon 3acenanns Kadeapn Ne oT roga
3asenyromuii kadenpoit

Pabouas nporpamma onoGpena Ha y4eOHil roa
IIporokoxn 3acenanus kadenps Ne or - rona
3asenyrommuii kadeapoi

Pabouas nporpamma onoGpena Ha yue6GHsil ron
I[Tporoxon 3acenanns kapeaps Ne oT roza

3asenytommuii xkadenpoi




