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NNOACHUTEJIbBHAS 3AIINCKA
OBIIAA XAPAKTEPUCTUKA YUEBHOI'O IIPEAMETA «®U3UKA»

®u3nKa Kak HayKa o HamOosee OOLIMX 3aKOHAX MPUPOIBI, BHICTYMAasi B KayeCTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUH 00 OKpYKaIOIIeM MUpeE.
LIKoapHBINA KypC GU3HKH — CUCTEMOOOPA3YIOLINI /Ui €CTECTBEHHO-HAYYHBIX YYeOHBIX IPEIMETOB,
MOCKOJIbKY (pM3UYECKHE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBICHUHN, U3y4aeMbIX XUMHEH,
Oouonoruei, puzndeckoi reorpadueii u actpoHoMuei. Ficnonp3oBaHue U AKTUBHOE MTPUMEHEHUE
(Gu3nYecKX 3HAHUN ONpeieNsieT XapaKTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, IIOIY4YEHUsI HOBBIX MATEPHUAIIOB C 33JaHHBIMHU
cBoiicTBamMu U Ap. M3yuenne GU3NKN BHOCUT OCHOBHOM BKJIa] B POPMHUPOBAHHUE €CTECTBEHHO-HAYYHOM
KapTUHBI MUpA yJaluxcs, B QOPMUPOBAHUE YMEHUN MPUMEHSATh HAYYHBIH METOJ MO3HAHUS TIPH
BBIIIOJTHEHUN UMM YUEOHBIX MCCIIEOBAaHUN.

B ocHOBy kypca pu3uMKM CpeqHE# NIKOJBI TMOJIOKEH Ps UIeH, KOTOpble MOXKHO PacCMaTpUBATh
KaK IIPUHLUIIBI €70 NOCTPOCHHMUS.

Hoesn uyenocmnocmu. B COOTBETCTBUM C HEW KypC SBIACTCS JOTMYECKH 3aBEPIIEHHBIM, OH
COJIEp)KUT MaTepual M3 BCEX pa3leloB (U3MKM, BKIIOYAET KaK BOINPOCHI KIACCHUYECKOM, Tak MU
COBPEMEHHOU (PUBHKH.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HeW MaTepuan Kypca (Gu3ukum OOBEIWHEH BOKPYT
¢usnyeckux teopuil. Benymum B Kypce sBisiercsi pOpMUPOBaHUE NPEICTABICHUM O CTPYKTYPHBIX
YPOBHSIX MAaTEPHUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanusanys NPEANoONaracT MCIOJb30BAHUE T'yMaHHUTAPHOTO
noTeHnHana (HU3MIECKOW HAyKH, OCMBICICHHE CBSI3UM Pa3BUTHs (U3MKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MHUPOBO33PEHUYECKUMH, HPAaBCTBEHHBIMU M HKOJOTMYECKUMHM IPOOIeMaMHu.

Hoea npuknaounoi nanpagnennocmu. Kypc ¢usuku mnpennonaraeT 3HaKOMCTBO C IIMPOKUM
KPYTOM TEXHUYECKUX U TEXHOJOTMYECKUX NPHIOKEHUHN W3yUYEHHBIX TEOPUH U 3aKOHOB.

Hoea rkonozuzayuu peanusyercs MoCpeaCTBOM BBEACHUS DJIEMEHTOB COJACPIKaHUS, NOCBAIEHHBIX
SKOJIOTMYECKUM Mpo0OsieMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbI C Pa3BUTHEM TEXHUKU U TEXHOJIOTHH,
a Takke O0OCyXJaeHusT npoOjieM palMOHAIBHOIO IPUPOJOINOJIB30BaHUS U IKOJOTMYECKOMU
0€30IaCHOCTH.

CTep>KHEBBIMU 3JIEMEHTAaMU Kypca (GU3MKU CpelHell IIKOJbl SBISIOTCA (U3WYECKHE TEOpHUH
(bopmupoBaHue  MpeACTaBIECHHH O CTPYKType MOCTPOCHHs (U3UUECKOW TEOpPUH, POIH
(yHIaMEHTAIbHBIX 3aKOHOB M IPHUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O MPUPOJIE, TpaHULAX
NPUMEHUMOCTH TEOPHUM, JJISI ONMUCAHUSI €CTECTBEHHO-HAYYHBIX SIBICHHUIA U MPOIIECCOB).

CHCTEeMHO-JIeITENbHOCTHBIM TNOAXO0A B Kypce (U3MKU pealu3yeTcs Mpexae BCero 3a Cuér
OpraHu3allui YKCIEPUMEHTAIBHON /eATeIbHOCTH oOyyvaromuxcs. /s 6a30Boro ypoBHsl Kypca (pU3HKU
— 9TO HCHOJB30BAHUE CUCTEMBl (POHTAIBHBIX KpPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M J1aOOPaTOPHBIX
pabot. Ilpu 3TOoM obOecneunBaeTcsl OBI3JACHHE OOYYAIOUIMMHUCS YMEHUSMU TPOBOAUTH KOCBEHHBIE
U3MEpEeHMs], UCCIIEeOBAHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYMH W MOCTAHOBKY OIBITOB IO NPOBEpKE
IPEUIOKEHHBIX TUIOTES.

bonbplioe BHUMaHHE YAEHSIETCS PEIICHUIO pPacUYE€THBIX M KadyeCTBEHHBIX 3anad. Ilpm stom mis
pacuéTHBIX 3aJad MNPUOPUTETOM SIBISIOTCS 3aJaud C SIBHO 33JaHHOM (HU3MUECKOM MOJenblo,
MO3BOJISIIOIIME NPUMEHATh M3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTM KakK M3 OJIHOIO paslena Kypca,
TaK W MHTETpUPYs 3HAHUSI U3 Pa3HbIX pa3fenoB. [l KaueCTBEHHBIX 3aa4 IPHOPUTETOM SIBIISIFOTCS
3a7laHysl Ha OOBSICHEHUE MPOTEKaHUs! (PU3NUYECKUX SIBIEHUN M MPOIECCOB B OKPY KAIOIIEH >KU3HHU,



HEJIM N3YYEHWA YUEBHOI'O ITPEJIMETA «®PU3UKA»

OCHOBHBIMH TIETSIMU U3y4YeHUsS] (PU3MKHU B O0IIEeM OOpa3OBaHUU SIBISIOTCS:

— ¢opMmupoBaHUe HHTEpeCa MU CTPEMJICHUS OOYy4YalOUIMXCA K HAayYHOMY H3YUYEHHIO HPHUPOIBI,
pa3BUTHE WX MHTEIUICKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

— Ppa3BHUTHE NPEJCTABICHUH O HAYYHOM METOJAE MO3HaHWS U (HOPMHUPOBAHHE MCCIEIOBATEIBCKOIO
OTHOIIEHUSA K OKPYKAIOIIUM SIBICHUSM;

— (¢opMUpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa U3yUEHHS OCHOB CTPOCHUSI MAaTEpUH U
(GyHIaMEeHTaNbHBIX 3aKOHOB (DU3UKH,

— (opmupoBaHUe YMEHHI OOBSICHATD SIBICHHS C UCIIOJIb30BAHUEM (PU3NUECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeNbCTB,;

— (opmupoBaHue MpeACTaBiICHUI O Poau (PU3UKHU ISl Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH.

JlocTimkeHne STHX 1eneldl O0ecleYrBaeTCsl pelIeHHEM CIEAYIOUIUX 337ad B MPOLECCe M3YUYCHHS

Kypca (pU3uKu Ha YpOBHE CpPEIHEro 00I111ero oopa3oBaHus:

— NpUOOpEeTeHHe CUCTEMBbI 3HAaHUN 00 OOIMX (PU3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX,
BKJTIOYAss MEXaHUKY, MOJICKYJSIPHYIO (U3UKY, IEKTPOAUHAMUKY, KBAHTOBYIO (DM3UKY U IJIEMEHTHI
acTpo(U3UKHY;

— (opMUpOBaHUE YMEHUN MPUMEHSATh TEOPETUUYECKUE 3HAHUS ISl OOBSICHEHUS GU3MUYECKUX SIBICHUM
B IPUPOJE U I NPUHSATHS NIPAKTUYECKUX PELICHUN B OBCEIHEBHOM >KU3HU;

— OCBOGHHE CIIOCOOOB pEIICHHS PAa3MUYHBIX 33]a4 C SBHO 33JaHHON (PM3MUECKOW MOJENbIO0, 3ajaad,
NOAPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3/laHue (U3MYECKON MOJeNH, aJeKBaTHOW YCIOBUSIM
3a/1a4H,

— TOHMMaHHE (U3UYECKUX OCHOB U TMPHUHIUIOB JEHCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUSA HA OKPYIKAIOILLYIO Cpeay;

— OBJAJEHUE METOJaMHU CaMOCTOSTEIbHOI'O IUJJAHUPOBAHUSIT U  NPOBENEHUS  (PU3NUYECKUX
SKCIEPUMEHTOB, aHanW3a M UHTepnperauuu HUHPOPMAIUM, OINpeAeNeHUus JIOCTOBEPHOCTHU
MOJYyYEHHOI'O PEe3yJIbTaTa,

— CO3/IaHUE YCJIOBHUU JIJIS Pa3BUTUA YMEHUU MPOECKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOMN
JEATEIbHOCTH.

MECTO YYEBHOI'O [TPE/IMETA «®U3UKA» B YHEBHOM ITJIAHE

B cootBerctBun ¢ ®I'OC COO ¢usuka sBAsieTCs 00s3aTeNbHBIM MPEAMETOM Ha YPOBHE CPEIHETO
obmiero oOpas3oBanus. JlaHHas mporpaMma NpeaycMaTpuBaeT u3ydeHue (Qu3MKu Ha 0a30BOM YPOBHE B
00béMe 136 u 3a aBa roga oOyyenus no 24 B Hexento B 10 u 11 knaccax.



COJIEP)KAHUE YYEBHOI'O IPEIMETA «®U3UKA» (FA30BbI YPOBEHD)
10 KJTACC

PA3AEJ 1. DU3UKA U METOJbl HAYUHOI'O IIO3HAHUA

®u3nka — Hayka o npupone. Hayunsie MeToAbI TO3HAHMS OKpYXKarolero Mupa. Posb akcniepumenTa u
TEOPHH B IIPOIIECCe MO3HAHUS NPUPOJIbL. DKCIIEpUMEHT B (hu3uke. MoaenupoBaHue GU3NYECKUX SIBICHUIM
u npouieccoB. Hayunsie runotes3sl. Puzndeckne 3aK0OHbI M TCOPUH. | paHUIIBI TPUMEHUMOCTH (prU3HUYECKIX
3akoHOB. [Ipunnun coorBercTBuUs. Ponb n Mecto pu3nuku B GOpMUPOBAHUN COBPEMEHHON Hay4YHOM
KApTHUHBI MUPA, B [IPAKTUYECKON IEATEIBHOCTH JIIOACH.

PA3JIEJI 2. MEXAHUKA

Tewma 1. Kunematuka

Mexanuueckoe nBrxeHre. OTHOCUTENIbHOCTh MEXaHUYECKOro ABMxkeHus. Cucrema orcuéra. Tpaektopusi.
[Iepemenienue, ckopocTh (CpeaHssl CKOPOCTb, MTHOBEHHAs! CKOPOCTh) M YCKOPEHNE MaTepUaibHONW TOUKH,
UX MPOEKIMH Ha OCU CUCTEMBI KoopauHaT. Cl0)KeHHEe ePEMELIEHUN U CII0KEHNUE CKOPOCTEH.
PaBHOMEpHOE 1 PaBHOYCKOPEHHOE IPSAMOJIMHEHHOE ABIKeHuE. [ paduky 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHUS, IIYTH U MepeMEIICHNs MaTepHalbHOM TOUKH OT BpeMeHu. CBOOOIHOE MajIeHHE.
VYckopenue cBoboHOTO najgenus. Kpuponuuelinoe aBuxeHue. JBrmkeHne MaTepuaibHON TOUKH 110
OKPY’KHOCTH C IIOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, TUHENHHasA CKOpocTh. [lepuon u
yacrora oOpanieHus. LleHTpocTpeMHUTeIhbHOE YCKOPEHHE.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumenerue: CuJOMETP, ABUKEHUE CHAPSA0B, LICTIHbIEC U
pEMEHHBIE NIepeaayn.

Hemoncmpayuu

1. Mozenb cucteMbl 0TCUETa, MIUTFOCTPALIUS KUHEMAaTHUYECKUX XapaKTEPUCTUK JIBUYKEHUSI.

2. IIpeobpa3zoBaHue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

3. U3yuenue ABMKEHUS IApPUKA B BI3KOU KUIKOCTH.

4. [TaneHue Tea B BO3AYyX€E U B Pa3pe:KEHHOM MTPOCTPAHCTRE.

Yuenuueckuii sxcnepumenm, nadopamopnusie pabomut

1. 3y4yeHrne HEpaBHOMEPHOTO JBUKEHMS C LIENbIO ONPENEICHNSI MTHOBEHHON CKOPOCTH.

2. UccnenoBaHue COOTHOIIEHUS MEX1y MMyTSAMU, POIIEHHBIMH TEJIOM 3a I0CJIe/J0BaTEeIbHbIE PaBHbIE
IIPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUYKEHHUH C HAYAJIIbHOW CKOPOCTBIO, PABHOM HYIIIO.

3. N3yuenne ABMKEHUS Tena, OPOIIEHHOTO TOPHU30HTAIBHO.

Tewma 2. lunamuka

[Tpunuun otHocutenbHOCTH 1'anmunes. [lepseiii 3akoH HeroToHa. HepruanbHble CUCTEMBI OTCUETA.
Macca tena. Cuia. [lpuanun cynepnosunuu cui. Bropoi 3akon HeroToHa [u1st MaTepralbHOM TOUKH.
Tperuit 3akoH HeroToHA /U1 MaTepUaIbHBIX TOYEK. 3aKOH BceMUpHOro TaroteHus. Cuna tsoxectu. [leppas
KocMuyeckast ckopocTb. Cuna ynpyrocti. 3akoH ['yka. Bec Tena. Tpenue. Buasl Tpenus (moxos,
CKoJsbkeHus, kaueHus ). Cuna tpenus. Cyxoe Tpenue. Cusa TpeHHs CKOJIBXEHUSI U CUJIa TPEHUS
nokosi. Koag¢unuent tperns. Cuia conpoTUBIEHUS NPH IBUKEHUU Teja B KHUJIKOCTH WK Ta3e.
[ToctynaTenbHoe 1 BpamaTreabHOE JBUKEHHE a0COIOTHO TBEPAOIO Tena. MOMEHT CHIIbI OTHOCHUTENBHO
ocu BpateHus. [Iimeqo cuibl. YceinoBus paBHOBECHs TBEPIOTO TeEIA.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHye. TOAUITHAKY, IBUKEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Hemoncmpayuu

. SIBnenue uHepuuu.

. CpaBHEHUE MacC B3aMMOJACHCTBYIOIINX TEI.

. Bropoii 3akoH HeroToHa.

. U3mepenue cui.

. CroxxeHue cuil.

. 3aBUCUMOCTb CHJIbI YIPYTOCTH OT JAe(opMariui.

. HeBecomocTs. Bec Tena mpu yCKOpEHHOM NOABEME U MTAaJICHUH.

. CpaBHEHUE CUIJI TPEHUS MTOKOS, KAYEHUS U CKOJIBIKEHHSI.

. YcnoBus paBHOBecUs TBEPAOro Tesa. Buabl paBHOBECHS.

O 00 1IN DN K W~



Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul

1. U3yuenue nBrkeHus Opycka Mo HaKJIOHHOMW TUIOCKOCTH.

2. UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIINX B MPYKUHE U PE3MHOBOM 00paslie, OT UX
nedhopmaruu.

3. UccnenoBanue ycioBUil paBHOBECUS TBEPOrO TeJa, UMEIOLET0 OCh BPAIICHHUS.

Tema 3. 3akOHBI COXpaHEHHS B MEXAHUKE

Hmnynbc MaTepranbHON TOUKH (Tella), CUCTEMbl MaTepHAIIbHBIX TOUEK. IMITyJIbC CHUIIBI M U3MEHEHHE
UMITYJIbCa TeJa. 3aKOH COXpaHeHUs uMIynbca. PeaktuBHOe nBmkenHue. Pabora cuibl. MOITHOCTH CHJIBI.
Kunernueckast sHeprust MaTepuaibHOM Touku. Teopema 00 U3MEHEHUN KHHETUYECKON SHEPTUM.
[orenumaneHas sueprus. [loreHnuansHas sHeprus ynpyro aeGopMupoBaHHON TPY>KUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3eMJIH.

[TorennmanpHble 1 HENOTEHIMATIBHBIE CHITBL. CBSI3b paOOTHl HEMOTEHIIMAIBHBIX CUJI C U3BMEHECHHEM
MEXAHUYECKOM YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOM dHEPIruu. YIpyrue u Heynpyrue
CTOJIKHOBEHUSI.

Texnuueckue ycmpoticmea u npaxmuyeckoe npumenenue . BOTOMET, KONEP, IPYKUHHBIA TUCTOJIET,
JBUKCHHUE PAKET.

Hemoncmpayuu

1. 3aK0H coxpaHEHMsI UMITYJIbCA.

2. PeakTUBHOE JBM)KEHUE.

3. Ilepexon NOTEHIMAIBHOM 3HEPTUH B KHHETHUYECKYIO U 0OpaTHO.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomoi

1. U3yueHue abCOMIIOTHO HEYIPYTOro yAapa ¢ HOMOIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

2. UccnenoBanue cBsi3u pabOTHI CUJIbI C ©3MEHEHHEM MEXaHUYECKOM 3HEPruu Tella Ha IpuMepe
PacTsKEHUsI PE3UHOBOTO XKIyTa.

PA3JIEJI 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJNHAMUKA

Tema 1. OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KHHETUUECKOU TEOPUH U UX OMBITHOE 000CHOBaHUE. bpoyHOBCKOE
neuxenue. uddysus. Xapakrep IBHKEHUS U B3aUMOICHCTBUA YacTHUIl BellecTBa. MoJienn cTpoeHus
ra3oB, JKUJKOCTEH U TBEPBIX TN U 00BSICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl moJiekyi. KonnuectBo BemtectBa. [loctositnnas ABoraapo. TemnoBoe paBHoBecue. Temneparypa
u e€ namepenue. [llkana remneparyp Llenscus. Moaens uneansHoro raza. OCHOBHOE YpaBHEHUE
MOJIEKYJISIPHO-KMHETHUECKOM T€OpUH UealIbHOTO raza. AOCONMIOTHAs TeMIiepaTypa Kak Mepa cpeHei
KMHETUYECKON YHEPIUM TEMJIOBOTO ABMKEeHUs yacThll ra3a. [llkana remneparyp KensBuna. ['a30BbIe
3aKkoHbl. YpaBHeHne MenneneeBa—Kuaneiipona. 3akoH Jlanerona. M3ompoiieccsl B uaeanbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe nmpeacTaBieHne U30MPOIECCOB: H30TEPMa,
u30Xxopa, nzodapa.

Texnuueckue ycmpoticmea u npaKmuyeckoe npumeHenue: TEpMoMeTp, bapoMeTp.

1. OnbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOSHHE BELIECTBA, POTOrpaduu MOJIEKYT OPTaHUYECKUX
COEMHEHUM.

2. OneiThl 0 AUQY3UH KUTKOCTEH U Ta30B.

3. Mopenb OpOyHOBCKOTO JIBHKCHHS.

4. Mopnens onbita lltepHa.

5. OnBITHI, TOKA3bIBAIOIIME CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aMMO/ICHCTBHS.

6. Mopenb, WJUTIOCTPUPYIOLLAsk IPUPOJTY JIABJICHUS ra3a HA CTEHKHU COCY/a.

7. ONBITHI, WUTFOCTPUPYIOIINE YPaBHEHUE COCTOSHHS HI€ATbHOTO Ta3a, U30MPOIIECCHI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

1. Onpenenenrie Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEPEeHUI 00hEMa KOMHATHI, TaBJICHHS
U TEMIIEpaTyphl BO3AyXa B HEH.

2. UccnenoBanne 3aBUCUMOCTH MEXKAY IMapaMeTpaMy COCTOSIHUS Pa3peKEHHOTO ra3a.



Tema 2. OCHOBBI TEPMOJUHAMUKU

TepmoauHaMuyeckas cucreMa. BHyTpeHHss SHeprusi TEpMOANHAMUYECKON CUCTEMBI U CIIOCOOBI €€
u3MeHeHus. KonnuecTBo TemnoTsl U paboTta. BHyTpeHHsIsI SHEpTHs 0IHOATOMHOTO UJIeabHOTO ra3a. Buabl
TEIUIONEPEIa4yt: TEIJIONPOBOJHOCTD, KOHBEKLIUSA, U3Iy4YeHHE. Y ICNIbHAS TEIUNIOEMKOCTD BEILIECTBA.
KomuuectBo TemnoTsl npu teronepenade. [lonsarue 06 agnabarnom npouecce. [lepBoiii 3akoH
TepMouHaMUKH. [IpuMeHeHne nepBoro 3akoHa TEPMOAMHAMUKH K H3ompoueccaM. ['paduueckas
UHTEpHpeTanus padoTel ra3a. Bropoit 3akoH TepMoanHaMuKi. HeoGpaTuMoCTh MPoLIeccoB B IPUPOJIE.
Tennoble MamuHbl. [IpuHIUnb! 1eficTBUA TEMIOBBIX MalliuH. [IpeoOpazoBaHus SHEPTUN B TEIIJIOBBIX
mamuHax. KITJ{ TemoBoit mammmnsl. [ukn Kapuao u ero KITJI. Oxonorndyeckue nmpooiaemMbl
TEIIOPHEPTETUKHU.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumMeHeHue. TBUTATENIb BHYTPEHHET0 CrOpaHus, OBITOBOM
XOJIOIMJIBHUK, KOHIULIMOHED.

Jemoncmpayuu

1. I3MeHeHne BHYTpEHHEH SHEpruy Tella PU COBEPLIEHNUH paOOThI: BBUIET MPOOKHU U3 OYTHIIKH M0
JICMCTBUEM CKATOTO BO3JlyXa, HarpeBaHue >pupa B JaTYHHOH TPYOKe MMyTEM TPEHUS
(BuICOIEMOHCTpAITHS ).

2. I3MeHeHue BHYTpEHHEH SHEPruu (TeMIiepaTyphl) Teja IpH Terionepeaaye.

3. OmnbIT 110 aarabaTHOMY PaCIIMPEHUIO BO3AyXa (OIBIT C BO3IYLIHBIM OTHUBOM).

4. Mojenu napoBoii TypOMHBI, JBUTaTelIsl BHYTPEHHEIO CrOPaHMsl, PEaKTUBHOIO JABUraTeIs.
Yuenuueckuit sxcnepumenm, nabopamopmuuie padomoi

1. I3MepeHue yaeabHON TEMI0EMKOCTH.

Tema 3. ArperaTHbie cocTOsiHUS BelecTBa. Pa30BbIe MEPEXO/Ibl

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCOTIOTHASI U OTHOCUTENIbHAS BIAXKHOCTh
Bo31yxa. HachlmenHnslil map. Y aenbHas TemoTa napooopa3oBaHus. 3aBUCUMOCTh TEMIIEPaTypbl KUTICHUS
oT nasnenus. TBEpaoe teno. Kpucramwmmueckue u amopdHbie Tesia. AHU30TPONHS CBONCTB KPUCTAJIIOB.
Kunkue kpucrtamibl. CoBpeMeHHbIe MaTepuaisl. [InaBnenue n kpucrammnzauus. Y JeinbHas TEIioTa
wiassieHus. CyOnumanus. Y paBHEHUE TEIJIOBOIO OalaHca.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenue: TATPOMETP U MICUXPOMETP, KaTOPUMETP,
TEXHOJIOTHH MOIYYE€HHUs COBPEMEHHBIX MAaTEPUAJIOB, B TOM UMCJIE HAHOMATEpUAJIOB, 1 HAHOTEXHOJIOTHH.
Hemoncmpayuu

1. CBoiicTBa HACBIIIEHHBIX TTAPOB.

2. Kunenne npyu NOHWKEHHOM JIaBJICHUM.

3. CriocoObl n3MepeHus BIa)KHOCTH.

4. HabGmroneHue HarpeBaHUs U IUIaBJICHUS KPUCTANTNYECKOTO

BEIIECTBA.

5. JleMOHCTpaLys KPUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomuot

1. I3MepeHre OTHOCUTENBHON BIAKHOCTH BO3IyXa.

PA3EJ 4. SJIEKTPOAMHAMUKA

Tema 1. Dnekrpocratuka

OnexTpuzanus Tejl. JNeKTpUuYecKui 3apsia. JIBa Buaa anekTpudeckux 3apsanaos. [IpoBogHuky,
JTURJIEKTPUKU U TIOJTYIPOBOAHUKHU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOro 3apsaaa. BzanMoaelictBue 3apsaos.
3akoH Kynona. ToueuHslil anekTpuueckuil 3apsaa. DneKTpudeckoe nojie. HanpsskEHHOCTh 2IEKTPUUECKOTO
noJist. [IpuHnun cynepno3unuu 31eKTpudeckux nosel. JINHUYU HanpsKEHHOCTH AJIEKTPUYECKOTO TTOJI.
Pabora cui anekrpocratuyeckoro nois. [orennuan. Pasnocts notenumanos. [IpoBogHuky 1
JURJIEKTPUKHU B JIEKTPOCTATUYECKOM Tosie. J{uaneKkTpruueckas MPOHUIAEMOCTh. DIEKTPOEMKOCTb.
Konpnencarop. D1ekTpo€MKOCTh TUNIOCKOTO KOHIEHCATOpa. DHEPIHsl 3apsyKEHHOT0 KOHJEHCaTopa.
Texnuueckue ycmpoiicmea u npaxmuyeckoe npumereHue. IEKTPOCKOII, IEKTPOMETP,
3JIEKTpOCTaTUYECKas 3alUTa, 3a3eMJICHUE JIEKTPONPHOOPOB, KOHIEHCATOP, KOMMPOBAJIBbHBIN anmnapar,
CTPYWHBIN IPUHTED.

Hemoncmpayuu

1. YeTpoiicTBO M IPUHIAI AEUCTBHUS dJIEKTPOMETPA.

2. B3aumoeicTBrE HadIEKTPU30BAHHBIX TEI.

3. DIEKTpUUECKOE TOJIe 3apPSKEHHBIX TEJl.
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4. IIpoBOIHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

5. DnekTpocTaTuyecKkas 3aluTa.

6. IuJIeKTPUKHU B 3JIEKTPOCTATUUECKOM IIOJIE.

7. 3aBUCUMOCTB JIEKTPOEMKOCTH IIOCKOI0 KOHJIEHCATOPA OT IUIOLIAAH TUIACTHH, PACCTOSIHUS MEXKAY
HUMH U JUAJICKTPUYECKOU MPOHUIIAEMOCTH.

8. DHeprus 3apsyKEHHOT0 KOHJEHCATOopa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul

1. U3mepenue anekTpoéMkocTu KoHaeHcaTopa. Tema 2. [locTosTHHBIN 3JIEKTPUYECKUM TOK.

Toxu B pa3mMyHbIX cpeaax

DNIEKTPUUYECKHI TOK. Y CIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOro Toka. Mictounuku Toka. Cuiia Toka.
[TocTostHubIM TOK. Hanpsixkenune. 3akon Oma i1 y4acTka 1enu. DJIeKTpUYECKOe CONPOTUBIICHNUE.

VY nensHoe conpoTuBiieHue BenlecTBa. [locnenoBaTenbHoe, MapamiebHOE, CMEIIAHHOE COSIMHEHUE
poBOAHUKOB. PaboTa anekrpudeckoro Toka. 3akoH Jlxxoymnsa-JIlenna. MOMHOCTB 37IEKTPHUUECKOr0 TOKA.
OJ1C u BHyTpeHHEe COPOTUBIICHHE UCTOYHUKA TOKA. 3aKoH OMa isl TOJTHOM (3aMKHYTOM )
3nexkTpudeckon nenu. Koporkoe 3ampikaHue. DIeKTpOHHAs TIPOBOJAUMOCTD TBEPABIX METAJIOB.
3aBUCUMOCTh COTIPOTUBIICHUS METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb. DIEKTPUUECKUN TOK B
Bakyyme. CBolicTBa 25IeKTpOHHBIX My4koB. [TomynpoBoanuku. CoOCTBEHHAs ¥ MPUMECHAS POBOUMOCTD
noJynpoBoJHUKOB. CBolicTBa p—N-nepexoza. [lonynpoBoaHUKOBBIE MTPUOOPHL. DIEKTPUUECKUNA TOK B
pacTBOpPAX U paciuiaBax 3JIEKTPOJIUTOB. DIIEKTPOIUTHUECKAS JUCCOLMALMS. DIEKTPOIN3. DINEKTPUUECKUI
TOK B razax. CaMoCTOSITEeIbHBIN U HECAMOCTOSTEIbHBIN pa3psia. Monnus. [lnazma.

Texnuueckue ycmpoucmea u npaxmuieckoe npumereHue . aMInepMeTp, BOJIbTMETP, peOCTaT, ICTOUHUKHI
TOKa, AJIEKTPOHArpeBaTEIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIBHBIC TPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BAKYYMHBIH IHOJ1, TEPMUCTOPHI U (HOTOPE3UCTOPHI, OTYIIPOBOTHUKOBBIN THO/,
rajbBaHUKa.

Hemoncmpayuu

1. U3mepenue cuiibl TOKa U HAPsHKSHUSL.

2. 3aBUCUMOCTb COITPOTUBIICHUS LIMIIMHIPUYECKUX TIPOBOJHUKOB OT JJIMHBI, IUIOIIaH TOIIEPEYHOTrO
CEUYCHHS U MaTepuaa.

3. CMeniaHHO€ COETMHEHHUE POBOTHUKOB.

4. Ilpsmoe nzmepenne IC. KopoTkoe 3aMbIkaHN€ ralbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO
COTIPOTHUBIICHUS.

5. 3aBUCUMOCTb CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTB 3JIEKTPOIUTOB.

7. UckpoBoii pa3psia ¥ MPOBOAUMOCTb BO3AyXa.

8. OHOCTOPOHHSISI TPOBOJUMOCTH JAHO/IA.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomut

1. U3yuenue cMemaHHOTO COSTMHEHUS PE3UCTOPOB.

2. N3mepenue 3/IC nuctouyHuKa TOKa U €r0 BHYTPEHHETO COMTPOTHUBIICHHUS.

3. HabGurotenue amekTponmn3a

11 KJIACC

PA3/IEJI 4. SJIEKTPOAMMHAMUKA

Tema 3. MarautHoe nose. DJIeKTpOMarHUTHAsE MHIYKIUS

ITocTostHHBIE MarHUTHI. B3anmoielicTBUE NOCTOSHHBIX MATHUTOB. MarHuTHoe noje. Bekrop MarHuTHOM
UHAYKIMU. [[pyHIND Cyniepno3uiiuy MarHuTHBIX nosied. JInauy MarauTHoi nHaykuu. Kaptuna nuanii
MarHUTHOM MHAYKIIMH MOJIS MOCTOSIHHBIX MarHUTOB. MarHuTHoE noJie MpoBoIHUKa ¢ TOKoM. KapTuna
JIMHUN MHIYKIUYA MarHUTHOTO T0JIS JUIMHHOTO IIPSIMOTO IPOBOAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJIHMKA, KaTyIIKHU ¢ TOKOM. OnbIT Opcrena. Bzanmoaelnicteue npoBoaHUKOB ¢ TokoM. Cuna Amnepa,
e€ Moaynb U HanpasieHue. Cuna Jlopenna, e€ Monynb 1 HanpaBlieHUE. [[BrkeHNE 3apsyKEHHOW YacTHIIbI B
OJTHOPOJTHOM MarHuTHOM moJjie. Pab6ota cumsl Jlopenia. SIBnenue amekTpoMarauTHON HHAYKIIH. [loTok
BEKTOpa MarHUTHOM MHAYKIUU. DJIC MHAYKINN. 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIMK Papajes.
Buxpesoe anexrpuyeckoe nose. 3/1C MHAYKINN B IPOBOJAHUKE, TBUKYIIEMCS MOCTYNATEIbHO B
OIHOPOAHOM MarHutHoM nousie. [Ipasuio Jlenna. MuaykTtuBHOCTD. SIBeHne camonnaykuuu. J/1C
CaMOMHIYKIMHU. DHEPrusi MATHUTHOTO TIOJISL KAaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE TOJIE.



Texnuueckue ycmpoticmea u npakmuieckoe npumeHeHue: TOCTOSIHHbIE MATHUTHI, JIEKTPOMArHUThI,
3JIEKTPOJIBUTATENb, YCKOPUTEIH JIEMEHTAPHBIX YAaCTUL, UHAYKIIMOHHAS TI€Yb.
Hemoncmpayuu

. OnwIT Opcrena.

. OTKJIOHEHHE AJEKTPOHHOTO MyYKa MAaTHUTHBIM TOJIEM.

. JIuHUM MHOYKIMY MarHUTHOTO MOJIS.

. B3anmopencTere 1Byx NpOBOAHUKOB C TOKOM.

. Cuna Amnepa.

. HenictBue cuibl JIopeHIia Ha HOHBI 3JIEKTPOJIUTA.

. SIBNIeHME PJIEKTPOMArHUTHOM UHIYKIIUH.

. IIpaBuiio Jlenna.

. 3aBucuMoctb I/]C MHAYKIUHN OT CKOPOCTH U3MEHEHHUSI MAarHUTHOT'O TIOTOKA.
10. SIBneHune caMOMHIYKIIMY.

Yuenuueckuii s3xcnepumenm, nadbopamopmusvie padomot

1. U3yueHnrne MarHuTHOTO TOJI KaTYIIKH C TOKOM.

2. UccnenoBanue AEMCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy

C TOKOM.

3. UccnenoBanue siBIEHUS 3J€KTPOMArHUTHOW MHIYKIUU.

O 0 1N DN K W —

PA3IEJI 5. KOJIEBAHUA U BOJIHBI

Tema 1. Mexanuueckue U 3J€KTPOMAarHUTHbIE KOJIeOaHUs

Konebarenpnas cucrema. CBoOOgHBIE MeXaHHUYecKHe KoneOanus. I 'apmonnueckue konebanwus. [lepuon,
4acToTa, aMIUIMTyAa U (a3a konebanuil. IIpyxMHHbBIN MasTHUK. MaTeMaTH4ecKuil MasiTHUK. Y paBHEHHE
rapMoHHMuYecKuX kosiebanuit. [IpeBpaienne sHepruu npu rapMoOHHUECcKuX Kojiebanusix. KonedarenpHblit
KOHTYp. CBOOOIHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHHs B UA€aIbHOM K0Je0aTeIbHOM KOHTYpe. AHAJIOTUs
MEXly MEXaHUYECKUMHU U JIEKTPOMarHUTHbIMU Kojebanusamu. @opmyina TomcoHna. 3aKoH coXpaHEHHUsI
SHEpPIruy B UI€AIbHOM KosiebaTenbHOM KoHType. IIpencraBienue o 3aTyxaromux KojaeOaHHsIX.
Boinyxnennsle Mexanuueckue kosiebanus. Pesonanc. BeIHyX/1€HHbIE 371€KTPOMarHUTHbBIE KOJIEOAHMUS.
ITepemenHbIi ToK. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE U
JeiicTByoIee 3HaUeHHE CUIIbl TOKa U HanpsbkeHus. Tpanchopmarop. [IpousBoacTso, nepenava u
noTpeliIeHue 3IEKTPUIECKOM IHEPTUU. DKOJIOTUYECKHUE PUCKHU TIPU MIPOU3BOACTBE AIIEKTPOIHEPTUH.
KynbTypa ncrnosnb3oBaHusl 371€KTPOIHEPTHH B IOBCEAHEBHON KU3HU.

Texnuueckue ycmpoticmea u npaxmuyeckoe npumerenue: 3EKTPUIECKUN 3BOHOK, T€HEPATOP
NEPEMEHHOT0 TOKa, JIMHUU JIEKTporepeay.

Hemoncmpayuu

1. UccnenoBanue napameTpoB KojiedaTeabHOM crucTeMbl (IPYKUHHBINA WM MaTEMATUYECKUN MasiTHUK).
2. HaGnroieHue 3aTyXaroumx KojieOaHuii.

3. UccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOaHUI.

4. HabmoneHue pe3oHaHca.

5. CB0OOOIHBIC STIEKTPOMArHUTHBIE KOJICOaHUSI.

6. OcunnorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS OT BPEMEHH) AJIS JIEKTPOMArHUTHBIX
KoJie0aHui.

7. Pe3oHaHC Npy NOCIe10BaTEIBHOM COEAMHEHUH PE3UCTOpPa, Ka-

TYIIKH UHIYKTUBHOCTU M KOHJIEHCATOPA.

8. Mozenp TMHUM 3IEKTPONEpEayn.

Yuenuueckuii sxkcnepumenm, nadbopamopnvie padbomot

1. UccnenoBanue 3aBUCMMOCTH MEPHO/Ia MaJIbIX KoJeOaHH Irpy3a Ha HUTH OT JJIMHBI HUTH U Macchl rpys3a.
2. VlccnemoBaHre TIEPEMEHHOTO TOKA B IIEMTH U3 MTOCIIEIOBATEIHHO COSAMHEHHBIX KOHICHCATOPA, KATYIIKH
U pe3ucTopa.

Tema 2. MexaHU4ecKUe U AIEKTPOMArHUTHBIE BOJIHbI

MexaHnueckne BOJHBI, YCIOBHS pacnipocTpanenus. [lepnon. CKoOpoCTs paclpoCTpaHEHHs U ITTMHA BOJIHBI.
[Tonepeunsie u mpoaobHBIE BOMHBL. MHTEpdepenius u nudpaxius MexaHn4ecKuxX BoiH. 3ByK. CKOpPOCTh
3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 3Byka. DJIeKTpOMarHUTHBIC BOJTHBI. Y CJIOBUS U3ITYUCHHS
9IEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTaius BekTopoB E, B, V B anekTpomaruutHoi BoiHe. CBolicTBa
3MIEKTPOMArHUTHBIX BOJIH: OTPAXEHHE, IPEIOMIICHUE, MOJSIpU3alus, AMPpakius, tHTepepeHIus.
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CKOpOCTb 3JIEKTPOMArHuTHBIX BOJH. [1IKkana sneKkTpoMarHUTHBIX BOJH. [IpuMeHeHne 31eKTpoMarHUTHBIX
BOJIH B TeXHUKE U ObITY. [IpuHIMIBI paguocBs3u U TeneBuaeHus. Pagnonokaiys. DIeKTpOMarHuTHOE
3arps3HEHUE OKPYKAIOLIECH CpeIbl.

Texnuyeckue ycmpoticmea u npaxkmuyeckoe npumeHeHue: My3blKalbHble HHCTPYMEHTBI, YIIbTpa3ByKoOBast
JMarHOCTHKA B TEXHUKE U METUIIMHE, pajap, paJuopruEéMHUK, TEJIEBU30p, aHTeHHA, Tenedon, CBY-neyn.
Hemoncmpayuu

1. O6pazoBanue U pacnpoCTpaHEHUE MOMEPEUHBIX U MTPOIOJIbHBIX BOJIH.

2. KoneOmromieecs Teno Kak HCTOUYHUK 3BYKa.

3. HabnroneHnue oTpakeHus U NpeIoMIIEHHUS] MEXaHUYECKUX BOJIH.

4. Habmonenue untepdepeHny u qudpakimi MEXaHHIeCKUX

BOJIH.

5. 3BYKOBOU pe30HAHC.

6. HabmoieHue cBsi3u TPOMKOCTH 3BYKA U BBICOTHI TOHA C aMIUTHTYAON M YaCTOTOM KOJICOAHHIA.

7. UccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH: OTPaXKEHUE,

npeIoMIICHHUE, ONsApU3anus, TMppaKkus, HHTepPepeHIIns.

Tema 3. Onrtuka

['eomeTpuueckas onrtuka. [IpsmonuHeitHoe pacripocTpaHeHHe cBeTa B OJJHOPOAHOM cpene. Jlyu cBeTa.
ToueuHnsblil ucTOUHUK cBeTa. OTpakeHUE cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenue nzoOpaxxkeHuit B
TI0CcKOM 3epkaie. [Ipemomiienue cBera. 3aKOHBI IPEIOMIICHHS cBeTa. AOCOTIOTHBIN MTOKA3aTeNb
npenomiieHus. [lonmHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yromi moJiHoro BHyTPEHHETr0 OTPayKEeHUsI.
Hucnepcus ceeta. CiioxkHbIN coctaB O6enoro ceera. [[Ber. CoOuparomniue u paccenBaromue JIMH3bL. ToHKas
nuH3a. okycHOe paccTOSTHUE U ONTHYECKas Cuila TOHKOM TuH3bI. [locTpoenue n3o0pakeHuii B
coOMparOIIMX U pacCeUBAIOIIUX JIMH3aX. DOpMysia TOHKOH JIMH3BL. Y BEIMYEHUE, 1aBAEMOEC JIMH30M.
[Tpenenbl MpUMEHUMOCTH reoMeTprUecKoi ontuku. BonHoas ontuka. MHTepdepenuus ceera.
KorepeHTHbie UCTOUHUKH. Y CIOBUS HAOIIOIEHUS] MAKCUMYMOB 1 MUHUMYMOB B HHTEP(EPEHITUOHHON
KapTHHE OT JIBYX CHH(}a3HBIX KOTEPEHTHBIX UCTOYHHUKOB. J(udpakius ceeta. Audpakinuonnas pemeTka.
VYcioBue HaOMIOACHUS TTIABHBIX MAKCUMYMOB IIPH MAJCHUU MOHOXPOMAaTHYECKOTO CBETa Ha
mudpakuonnyro pemérky. [lonsapuzanus ceera.

Texnuueckue ycmpoticmea u npakmuyeckoe npumerenue: 04Ky, aymna, poroanmnapar, NpOeKIMOHHbBIN
anmapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, TU(PAKIMOHHAS PELIETKA, TOISIPOU/.
Hemoncmpayuu

. IlpsaMonuHeiHOe pacripocTpaHeHHEe, OTPAKEHHE U MpelloMiIeHHe cBeTa. OnTuyeckre npuoopshl.

. [lonHoe BHyTpeHHee oTpakeHne. Mozienb CBeTOBOA.

. UccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

. Mozaenu MEUKpOCKoOIa, TEJIECKOIA.

. HaGnronenue unrepdepenuuu caera.

. Habmonenue nudpakiuu ceta.

. HaGnronenue nucnepcuu cBeTta.

. [lonydenune cekTpa ¢ HOMOUIbIO IPU3MBI.

. ITonmy4yenue crnekTpa ¢ HOMOIIBI0 AUPPAKIIHOHHON PEIIETKH.

10. HaGrogeHue nosisipu3aiiu CBeTa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

1. U3mepenue nokazaress MpeoMIIEHUs CTEKIIA.

2. UccnenoBanue CBOWCTB M300paXKeHUH B IMH3AX.

3. HaGnronenue aucnepcun cBeTa.

O 01N DN b W~

PA3JIEJI 6. OCHOBBI CIIELITMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panu1IBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [1ocTynaTel crieliualibHON TEOPUU OTHOCUTEIBHOCTH:
WHBAPUAHTHOCTh MOJAYJISI CKOPOCTH CBETA B BAKYyM€, IPUHIIMI OTHOCUTENBHOCTH DWHIITEWHA.
OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aM€eIJICHHE BPEMEHHU U COKPAILEHNE JAJIUHBI.

DHeprus ¥ UMITYJIbC PEIATUBUCTCKOM YacThLbl. CBSI3b MACCHI C SHEPTUEN U UMITYJIBCOM PENSITUBUCTCKON
Y4aCcTULbI. DHEPIHUsl TOKOSI.
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PA3JIEJI 7. KBAHTOBAS ®U3UMKA

Tema 1. Di1eMeHTBI KBAaHTOBOU ONTHUKH

®otonbl. Popmyna [Inanka cBsi3u 3HEepruu GoToHA € €ro YacTOTON. DHEPTUs U UMITYJIbC (POTOHA.
OtkpeiTue u uccienoBanue Gorodddexra. Onwitel A. I'. CtoneroBa. 3akoHbl hoTodPdekra. YpaBHeHHE
Onnmreitna i porodddexra. «Kpacnas rpannna» hororddexra. lapnenue cera.

Ormertel [1. H. JIeGeneBa. XuMudeckoe AeiiCTBUE CBETA.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumererue. Gpotosnement, GoToaTINK, COTHEUHAs OaTapes,
CBETOJIUO/I.

Jemoncmpayuu

1. ®oTor(pdekT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

2. UccnenoBanue 3akOHOB BHEIIHEro Gporodddexra.

3. CeeTroauo.

4. Conneynas 6arapes

Tema 2. Ctpoenue aToma

Moguens aroma Tomcona. OnbiTel Pe3epdopaa mo paccesuuro a-dactui. [Imanerapras Moens aToma.
[Moctynarer bopa. M3nydenue u moriomieHne GOTOHOB MPH MEPEX0i€ aTOMa C OJTHOTO YPOBHS SHEPTUU Ha
apyroil. Buasl criekTpoB. CieKTp ypoBHEH 3HEPruu aroMa BOAOPOAA.

BonnoBeie cBoiicTBa yactull. Bonnsl ae bpoiinsa. KopnyckynspHO-BOJTHOBOM Ayaanu3M.

CrnoHTaHHOE U BBIHYXKJIEHHOE U3JTyUeHHE.

Texnuyeckue ycmpoticmea u npakmuyeckoe npumeHenue: CeKTpalIbHbIN aHamu3 (CIeKTPOCKOM), J1a3ep,
KBaHTOBBI KOMITBIOTED.

Hemoncmpayuu

1. Monens oneita Pesepdopaa.

2. OnpeneneHue JJIMHbBI BOJIHBI Jia3zepa.

3. HabnroneHue nuHeN4aThiX CIEKTPOB U3ITyYEHHUS.

4. Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padomot

1. HaGmronenue muHEeRYaToro CrieKkTpa.

Tema 3. ATomHOE s11pO

OKCHEepUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTPOEHHUS siipa. OTKpPBITHE PaliOaKTUBHOCTU. OMBITHI
Pesepdopna no omnpenesneHuto cocTaBa paJuoakTUBHOro n3nydenus. CBoiicTBa anbga-, 6era-, raMmma-
u3yyeHus. BnusHue painoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTkpbITHE IPOTOHA U HeWTpoHa. HykiionHas moaens siapa ['eiisenOepra—lBanenko. 3apsa sapa.
MaccoBoe uncno sapa. M3oronsl. Anbda-pacnan. DneKTpOHHBIN U MO3UTPOHHBIN OeTa-pacna.
["amMa-uzmyuenue. 3aKkoH paJMOaKTUBHOIO pacnaja. JHEPrHs CBSI3U HYKJIOHOB B siipe. SlnepHble CUIIBI.
Hedext maccsl sapa. Snepuble peakuuu. Jlenenue u cuntes saep. AnepHslil peakrop. TepMosinepHblii
cuHTes. [IpobaeMbl ¥ NepCHeKTHBHI SAEPHON SHEPTeTUKH. DKOIOTUYECKHE aCTIeKThI AePHON SHEPreTUKH.
OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA. MeToabl HAOIIOCHUS U PETUCTPALIUU AIEMEHTAPHBIX
yactul. PyHaaMeHTalbHble B3auMoieiicTBUsA. EMUHCTBO (U3MuecKoil KapTUHBI MUPA.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue: JO3UMeETp, kKamepa BuiibcoHa, siiepHbIit
peakTop, aToMHast 6omba.

Hemoncmpayuu

1. CuéTunK MOHU3HPYIOIINX YACTHII.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomoi

1. UccnenoBanue TpEeKOB YacTHUIL (110 TOTOBBIM oTorpadusm).

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUU U ACTPODOU3UKHA

Dranbl pa3BUTHS acTpOoHOMUU. [IpHKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE aCTPOHOMMUH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3bI, MIIAHETHI, UX BUAUMOE ABUkeHne. CoMHeuHas cucTeMa.
Comnrie. Conaeunast akTHBHOCTh. MicTounnk sHeprun ComHIa U 3BE311. 3BE3/IbI, X OCHOBHBIC
XapakTEepUCTUKU. [lnarpaMMa «CHneKTpaabHbII KJIAaCcC — CBETUMOCTBY. 3BE3/IbI II1aBHOM
MOCJIEIOBATENILHOCTH. 3aBHCUMOCTh «MAacca — CBETHUMOCTEY JJI 3BE3]T IJIaBHOM IOCJIEA0BATENHLHOCTH.
Bnytpennee crpoenue 38€31. CoBpeMEHHbIE MPEACTaBICHUS O MPOUCXOKIAECHUU U 3BotoIMU ConHIa U
3BE3/1. DTarnbl KU3HU 3BE31. Muteunblid [IyTe — Hama [Manaktuka. [lonoxxenue u npmxenue CosHIa B
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lNamaxTuke. Tumnsl ranakTuk. PaguoranakTuku v kBa3apsl. UEpHBIE IBIPHI B siApax rajlakTuk. BeenenHas.
Pacmupenue Beenennoit. 3akon Xab66:ma. Paz6eranue ranaktuk. Teopus bonbimoro B3peiBa. PenmkroBoe
u3nydenue. Macmtabnast ctpykrypa Beenennoit. Meraranaktuka. Hepeménasie npoGiieMbl aCTPOHOMHUH.

Yuenuueckue naonooenusn

1. HaGnronenus HEBOOPY>KEHHBIM TJIa30M C UCIIOIb30BAHUEM KOMITBIOTEPHBIX MPUITIOKESHHUM JITIs1
orpezesieHus oJ0KeHUsI HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be31usi CeBepHOro
IIOJIYIIAPHUSL U IPKUE 3BE3MBI.

2. Habmonenus B teneckorn Jlynsl, muraner, Maeuynoro [Tyru.

INVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3VIJIBTATHI

I'pascoanckoe eocnumanue:

— c(OPMHUPOBAHHOCTD TPAKIAHCKOM MO3UIINH 00YUYaIOIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOTO WICHA
poccHiickoro o01ecTBa;

— NPUHATHE TPATULMOHHBIX O0IIEYeTOBEYECKHX TYMAHUCTHUECKUX U IEMOKPAaTHUECKUX LIEHHOCTEH;

— FOTOBHOCTb BECTU COBMECTHYIO JESTEIbHOCTh B HHTEPECAX IPa’kJaHCKOI0 OOIIECTBA, y4aCTBOBATh B
CaMOYIPABJICHUU B ILIKOJIE U I€TCKO-FOHOIIECKUX OpraHUu3aLusiX;

— YMEHHE B3aUMOJICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C UX (PYHKLUMSIMU U
Ha3HAYCHHEM;

— FOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOM IEATEIBHOCTH.

Ilampuomuueckoe éocnumanue:

— c(OPMHPOBAHHOCTH POCCUHCKOM IPpa)IaHCKOW UICHTHYHOCTH, MaTPUOTU3MA;

— LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM; JJOCTHKEHHUSM POCCUHCKUX YUEHBIX B
obnactu pU3MKU U TEXHUKE.

/lyxoeno-npascmeennoe 6ocnumanue:

— c(hopMHpPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOI0 TOBEICHHUS;

— CHOCOOHOCTh OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIIEHHs], OpPUEHTUPYSICh Ha MOPaJIbHO-
HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B JIEATEIBHOCTH YUEHOTO;

— 0CO3HaHME JIMYHOT'0 BKJIaJia B IOCTPOEHUE YCTONUNBOTO OYyIyIIEro.

Acmemuueckoe ocnumanue:

— HCTETUYECKOE OTHOILIEHHE K MUPY, BKJIOUYasi SCTETUKY HaAyYHOTO TBOPYECTBA, PUCYILEro (GPU3NIECKOM
HayKe.

Tpyooeoe éocnumanue:

— HMHTEpEC K pa3audHbIM chepaM npodecCHOHATbHOMN NeATEIbHOCTH, B TOM YHUCIIE CBA3aHHBIM C (PU3UKOMN
U TEXHMKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oyayliel npodeccun 1 pearn3oBbIBaTh
COOCTBEHHBIE KU3HEHHBIE TIAHBI;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO

B 00nacTu (pU3MKM HA NPOTSHKEHUU BCEH JKU3HMU.

JKonozuueckoe eocnumanue:

— c(hopMHPOBAHHOCTH IKOJIOTUYECKOU KYIbTYPHhl, 0OCO3HAHUE TTI00aTBHOIO XapaKTepa 3KOJOTHYECKIX
npoobiewm;

— IJJAHUPOBAHME U OCYILIECTBJIEHUE IEUCTBUI B OKPYKAIOLIEH CPEJle HA OCHOBE 3HAHUS LIeJIen
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

— pacIilipeHHe ONbITa ACSITETbHOCTH SKOJIOIMYECKON HApaBICHHOCTH Ha OCHOBE MMEIOLIUXCSI 3HAHUM 110
dusuke.

Ilennocmu nayunozo nosnanus:

— c(OpPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢buznyecKoil HayKu;

— 0CO3HaHME [IEHHOCTHU HaY4YHOH JIeTeNbHOCTH, TOTOBHOCTD B IIPOIIECCe U3YUEeHUsT (PUBUKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENbCKYIO 1€ATEIbHOCTh HHAUBUIyaJIbHO U B TPYIIIIE.
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B nporecce nocTHKEHHUS TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOTPAMMBI CPEIHETO 00IIero 00pa3oBaHuUs
10 pHU3HUKE y 00YJAIOLIMXCSI COBEPLICHCTBYETCS 2MOYUOHANLHBIU UHM LK, TIPEATIONararoIfi
c(hOpMUPOBAHHOCTE:

— CamMoco3naHusl, BKIFOYAIOIIET0 CIOCOOHOCTh TOHMMaTh CBOE

HMOIMOHAIBHOE COCTOSIHUE, BUJICTh HAIIPABICHUS PA3BUTHA COOCTBEHHOM SYMOLIMOHAIBHOM chepbl, ObITh
YBEpPEHHBIM B cebe;

— camope2ynuposans, BKIOYAIONIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 33 CBOE
HIOBE/ICHHE, CIIOCOOHOCTH aIaTHPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSIM U ITPOSIBIISATH

THOKOCTb, OBITH OTKPBITHIM HOBOMY;;

— @HYmMpeHHell Momusayuu, BKIIOYAIONIEeH CTpeMIICHHE K JTIOCTH)KEHHIO [N U YCIIeXY, OIITUMH3M,
MHHUIMATUBHOCTH, YMEHUE JICHICTBOBATH, NCXO/S U3 CBOUX BO3ZMOXKHOCTEH;

— amnamuu, BKIIOYAIONIIEH CIIOCOOHOCTh IIOHUMATh AMOIIMOHAIBHOE COCTOSIHHE JIPYTUX, YIUTHIBATh €T0
IIPY OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

— COYUANbHBIX HABBIKOG, BKITIOYAIOIINX CIOCOOHOCTh BHICTPANBATh OTHOIICHUS C APYTHMHU JIFOABMH,
3a00TUTHCS, IPOSBIATH UHTEPEC U pa3peniaTb KOHPIUKTHI.

METAIIPEJIMETHBIE PE3YJIbTATBI

YHuBepcaibHbIe MO3HABATEIbHbBIE 1eHCTBHS

Bba3zoevie nozuueckue oeiicmeus:

— CaMOCTOSITENbHO (POPMYIUPOBATH U aKTyalU3UPOBaTh MPOOIEMyY, pacCMaTpPUBATh €€ BCECTOPOHHE;
OTPENIETIATH LEIH JACSITSIIbHOCTH, 33/1aBaTh MApaMETPhl U KPUTEPUU UX JOCTHUIKEHUS,

— BBISIBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B PACCMATPUBACMBIX (DH3NYCCKUX SBIICHUSX;

— pa3pabaThIBaTh IUIaH PEIICHHS MPOOIEMBI C YIETOM aHAIN3a UMCIOIIUXCS MaTEPHATTLHBIX U
HEeMaTepUaIbHBIX PECYpPCOB;

— BHOCHUTbH KOPPEKTHUBHI B IEITEIILHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OIIEHUBATh PUCKHU
MOCJIEACTBUI IEITEILHOCTH;

— KOOPJIMHUPOBATH U BBIIIOJHATH PaOOTY B YCIOBUSIX PEATHHOTO, BUPTYAJILHOTO i KOMOMHUPOBAHHOTO
B3aMMOJICHCTBH;

— pa3BHUBATh KPEATUBHOE MBIIIICHUE IPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3zoevie uccnedosamenvckue oelicmeust:

— BIIQJICTh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHATHUSMU U METOJaMH (PU3NICCKON HAYKH;

— BIIAJICTh HaBBIKAMHU yU4eOHO-UCCIIEIOBATENFCKON 1 MMPOSKTHOU ASITELHOCTU B 00JaCTH (PU3UKY;
CIOCOOHOCTBIO Y TOTOBHOCTHIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHHS 3a71a4 (PU3UIECKOTO
CoJIepKaHusl, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

— BJIQJIETh BUJIAMH JIEITEIILHOCTH T10 TIOJYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETAINH, PEOOPA30BAHUIO
Y TIPUMEHEHUIO B Pa3IMYHBIX YU4EOHBIX CUTYallUAX, B TOM YHCIE MPU CO3AaHUU YU4EeOHBIX MPOEKTOB B
obnactu pusmku;

— BBISIBIISITH IPUYUHHO-CIICICTBEHHBIC CBS3H U aKTyalIM3UPOBATh 3a7a4y, BBIABUTATh THIIOTE3Y €€
pelieHus, HaXOIUTh apTYMEHTHI JIJIs TOKA3aTelIbCTBa CBOMX YTBEP)KJICHUM, 3a/1aBaTh TapaMeTphl U
KPUTEPUU PELICHHUS;

— aHAJIM3UPOBATH MOJYUYCHHBIE B X0JI€ PEIICHHS 3a]]a4H PE3yIbTaThl, KPDUTHYECKU OIICHUBATh UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

— CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIILHON JEATEILHOCTH, B TOM YUCIIE MTPU
U3YYEHUU (DU3HKHY;

— JIaBaTh OIIEHKY HOBBIM CHTYAITUsIM, OIICHUBATh IPHOOPETEHHBIN OITHIT;

— YMETh MEPEHOCUTH 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 0071aCTh KU3HEIEATEIHHOCTH;

— YMETh HHTETPHUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

— BBIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OPUTHHAIBHBIC TIOJIXO/IbI U PEIIEHUS; CTABUTH MIPOOIEMBI U
3a/1a4uu, JOIMYCKAIOIINE AIbTePHATUBHBIC PEIICHHMS.

Paboma c ungpopmavueii:

— BIIJICTh HaBBIKAMU TIOJTydeHUS HHPOPMAITUU (GU3HUYECKOTO COJICPIKAHUS U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENILHO OCYIIECTBIISTH MMOUCK, aHAIIN3, CUCTEMATHU3AIINIO M MHTEPIPETaIio HHHOPMAITUU
Pa3IUYHBIX BHJIOB ¥ (POPM IMPEICTABICHUS;

— OIIEHUBATh IOCTOBEPHOCTH MH(OPMAIINH;
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— UCTOJIb30BaTh CPEICTBA MH(POPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OPTaHU3aIMOHHBIX 33/1a4 ¢ COOJIIO/ICHUEM TPeOOBaHHIA

SPrOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTUEHBI, pECYPCOCOEPEKEHHS, IPABOBBIX U AITUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacHOCTH;

— CO3/1aBaTh TEKCTHI (PU3UYECKOTO COACPIKAHUS B pa3IMUHBIX (popMaTax ¢ yu€ToM HazHAUCHUS
UHPOPMAIIUU ¥ LIEJICBOH ayTUTOPHH, BEIOUpasi ONTUMAIBHYIO ()OPMY NIPEIACTABICHUS U BU3yaIH3allHH.

YHuBepcajibHble KOMMYHHMKATHBHbBIE J1eiiCTBUS

Obwenue:

— OCYUIECTBJIATH OOIIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOU JESATEIBHOCTH;

— pacmo3HaBaTh MPEANOCHITKA KOH(MDIMKTHBIX CUTYAIlMi U CMATYATh KOHMIMKTHI,

— Ppa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHS C UCIIOJb30BAHUEM SI3BIKOBBIX CPEJICTB.
Coemecmnan OeamenvHocmo:

— MOHUMATh U UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHINBHUIYaJIbHOM pabOTHI;

— BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JICHCTBUH C YIETOM OOIIUX HMHTEPECOB U BO3ZMOKHOCTEH
KQ)KJIOTO WICHA KOJUUIEKTHBA;

— NPUHUMATH 1IEJIM COBMECTHOM JESATEIHHOCTH, OPTaHU30BBIBATh U KOOPJUHUPOBATH JICUCTBUS 1O €€
JTOCTHKEHUIO: COCTABIIATH IJIaH ACHCTBUMN, paclpelesaTh PO C Y4ETOM MHEHHH y4aCTHUKOB, 0OCY>KIaTh
pe3yNIbTaThl COBMECTHOM pabOTHI;

— OLICHMBATh Ka4€CTBO CBOEr0 BKJIAJA M KaXKJI0Or0 Y4aCTHHKA KOMAaH/Ibl B OOIIUI pe3yibTar 10
pa3paboTaHHBIM KPUTEPUSIM;

— TpeJyiaratb HOBbIE TPOEKTHI, OIIEHUBATH UJIEU C TIO3UIIMK HOBU3HBI, OPUTUHAIILHOCTH, MPAKTHYECKOM
3HAYMMOCTH,;

— OCYUIECTBJIATH [TO3UTUBHOE CTPATETUUECKOE MTOBEICHNE B PA3IMYHBIX CUTYAIUSIX, IPOSBIATH
TBOPUYECTBO U BOOOpaKEHUE, ObITh NHUITUATUBHBIM.

YHuBepcaibHble peryJsTHBHbIE AeCTBUS

Camoopzanuzayusn:

— CaMOCTOSITENILHO OCYIIECTBIISTh TO3HABATEIBHYIO NEATEIBHOCTh B 00J1aCTH (PU3UKU U aCTPOHOMUH,
BBISIBJISITH MMPOOJIEMBI, CTABUTh U (DOPMYIUPOBATH COOCTBEHHBIE 33/1a4U;

— CaMOCTOSITEIbHO COCTaBJIATh IUIaH PELIeHUs] pacYETHBIX U KAUECTBEHHBIX 3aJay, MJIaH BBIIOJIHEHUS
PaKTUYECKOH paboThI C yYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPeOYTEHUH;
— J1aBaTh OLICHKY HOBBIM CHUTYaIIUsIM;

— paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

— JleN1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PELLIEHUE;

— OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

— CII0COOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYAUIIMH B 00J1aCTH (PU3HKH, TOCTOSHHO MOBBINIAThH
CBOM 00pa3oBaTeNbHBIN U KYJIbTYPHBI YPOBEHb.

Camoxonmponn:

— J1aBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBHI B J€ATEIbHOCTD, OLICHUBATh COOTBETCTBHE
Pe3yJIbTaTOB LEISAM;

— BIIJICTh HaBBIKaMU MTO3HABATENBHON peiiekcuu Kak OCO3HAHMSI COBEPIIaeMbIX ACHCTBUIA U
MBICITUTENIBHBIX MTPOLIECCOB, X PE3YyIbTATOB U OCHOBAHMI{; UCIIONIB30BaTh NPUEMBI pediiekcuu 1Jis
OIICHKH CHUTYAIIHH, BEIOOpA BEPHOTO PEIICHUS;

— YMETb OIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIKEHUIO;

— NPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX MIPU aHAIU3E PE3yIbTAaTOB JAEATEIbHOCTH.

Ilpunamue ceéa u opyaux:

— MPUHUMATH ce0s1, TOHUMAsi CBOM HEJOCTATKU U JIOCTOUHCTBA;

— MPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX TIPU aHATU3E PE3yIbTATOB JAEATEIbHOCTH;

— MPU3HABaTh CBOE MPaABO U MPABO JPYTUX HA OMIMOKH.
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[NPEAMETHBIE PE3VJIbTATDBI

10 kacc

B nporecce n3yuenus kypca ¢pusuku 6a3oBoro ypoBHs B 10 kinacce ydeHUK HAYUUTCS:

— JIEMOHCTPHUPOBAThH Ha NIPUMEpax poJib U MeCTO GU3UKU B (POPMHUPOBAHUU COBPEMEHHON HaY4YHOM
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B IPAKTUUECKOMN AEATEIbHOCTH JIOACH;
— YUYUTBHIBaTh IPAHULIbI IPUMEHEHUS U3YUEHHBIX (GU3NUYECKUX MOJENeH: MaTepualibHas TOUKa,
MHEpLHaIbHas CUCTEMA OTCUYETA, AOCOIIOTHO TBEPAOE TEIO, NICANIbHBIN ra3; MOAEIN CTPOCHHUS ra30B,
AKHUJIKOCTEH U TBEPABIX TeJl, TOUCUHBIH IEKTPUUECKUI 3aps]] IPU pelieHUH (PU3NYECKUX 3a/1a4;

— pacrno3HaBaTh (U3NYECKUE SBICHUS (IPOLIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOEHUS BEILECTBA U DJIEKTPOJIUHAMUKA: PABHOMEPHOE U
PaBHOYCKOPEHHOE IPSIMOJIMHENHOE IBUKEHUE, CBOOOIHOE MAZICHUE TEN, JBUKEHHUE 110 OKPYKHOCTH,
UHepLUs, B3auMoeicTBre Teil; Auddy3us, OpOyHOBCKOE JBUKEHUE, CTPOCHUE )KUIKOCTEH U TBEPIBIX
TEJI, I3MEHEHUE 00bEMa TeJ MPH HarpeBaHUU (OXJIAKICHHUH ), TEINIOBOE paBHOBECHE, UCTIAPEHUE,
KOHJICHCALINs, IUIABJIEHUE, KPUCTAJUIN3ALNs, KAIICHUE, BIAKHOCTD BO3/lyXa, MIOBBIIICHNE AABJICHUS r'a3a
IIPYU €r0 HaIrpPEBaHUU B 3aKPBITOM COCYJI€, CBSA3b MEXKIY TapaMeTpaMH COCTOSIHUSI ra3a B U30IPOLIECCAX;
JNEKTPU3aLHNs TeJ, B3aUMOJCHCTBUE 3aps10B;

— OIKCHIBATH MEXAHMUECKOE JABIKEHHE, UCTIONb3YS (PH3NUECKUE BEIMYMHBL: KOOPAMHATA, MTYTh,
IepeMelIeHNe, CKOPOCTh, YCKOPEHHE, Macca Tela, CUIIa, UMITYJIbC TeJla, KHHETUYECKAas SHEPTHUs,
HNOTEHIMAIbHAsL SHEPIUs, MeXaHU4YecKasi paboTa, MEXaHHMYeCKasi MOIIIHOCTb; IIPU ONHUCAHUM IPABUIBHO
TPaKTOBATh (PU3MUECKUI CMBICI UCTIOIB3yEMBIX BEJIMUHH, X 0003HAYCHUS U

€/IMHULIBI, HAXOAUTh (POPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTMMHU BEIMYMHAMU;
— OIKCHIBATH N3yYCHHBIC TEIUIOBBIC CBOMCTBA TEJ U TEILJIOBBIC SIBJICHUS, UCIIONB3Ys (PU3MUECKre
BEJIMYMHBIL: 1aBJICHUE ra3a, TeMIIepaTypa, CPEIHssl KHHETUUECKask SHEPTUs Xa0TUUECKOIO JBUKCHHUS
MOJIEKYJI, CPEIHEKBAIpaTUUHasl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSIS SHEPIUsl, paboTa
rasza, Ko3(QQHUIHUEHT M0JIE3HOr0 JeHCTBUS TEMJIOBOrO JBUTATelIs; IPU ONMCAaHUU IPAaBUIBHO TPAKTOBATh
(U3UUECKUl CMBICIT UCTIOJIb3YEMBIX BEJTHUUH, UX 0003HAUYEHUS U €AUHUIIBI, HAXOIUTH (POPMYJIHI,
CBSI3bIBAIOILME JTAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BEJIHMYUHAM;

— ONHUCBIBATh U3YYEHHBIE SJICKTPUUECKHUE CBOICTBA BELLIECTBA U DJIEKTPUUECKUE ABJIECHUS (IIPOLIECCHI),
UCTIONB3Ys (PU3NYECKHE BEIIMUMHBL: SJIEKTPUUECKUH 3aps[l, IEKTPHUUECKOE M0JIe, HAapsKEHHOCTD MOJI,
NOTEHIIMAN, Pa3HOCTh MOTEHIIMAJIOB; IPU ONKMCAHUU MPABUIILHO TPAKTOBATh (PU3NUECKUM CMBICIT
UCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAUYEHUS U €AMHUIIBL; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO
(Gu3NYECKyI0 BEJIMYMHY C IPYTUMHU BEIMUYNHAMU;

— aHaATU3UPOBaTh (PU3MUYECKHE MTPOLECCHI U SBICHHUS, UCIIONb3Ysl (PU3NUECKUE 3aKOHBI U IPUHIIMIIBL: 3aKOH
BcemupHoro tarorenus, [, II u IIl 3akonsl HproTOHA, 3aKOH COXpaHEHHUSI MEXaHUYECKOM SHEPIUH, 3aKOH
COXPaHEHHUs UMITYJIbCA, IPUHIUI CYNIEPIIO3UIIMH CUJI, TPUHIIMII PaBHOIIPABUS MHEPLUAIBHBIX CUCTEM
0TCU€Ta; MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBA3b CPEIHEN
KWHETHYECKOW SHEPTUHU TEIUIOBOTO JBMXKEHUS MOJIEKYJI ¢ a0COIIOTHON TeMIepaTypoi, epBblii 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPAaHEHUs AIEKTPUUYECKOTro 3aps/ia, 3akoH KynoHa; npu 3ToM paznudarthb
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA, €r0 MaTEMAaTHUYECKOE BHIPAXKEHHUE U YCJIOBUS (IpaHMIIbI, 0071aCTH)
PUMEHUMOCTH;

— OOBSICHATH OCHOBHBIE MPUHILIUIIBI ACHCTBUS MALINH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3InyaTh
yCIIOBUS UX O€30MacCHOT0 UCIOIb30BaHUS B IOBCETHEBHOM JKU3HU;

— BBINOJIHATH 3KCIIEPUMEHTHI 110 HCCIEeI0OBAHNIO (PU3NYECKHX SIBICHUI U POIIECCOB C UCIIOIb30BaHUEM
IPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI: IPU 3TOM (POpMYyIUpPOBaTh IpoOiieMy/3aauy U TUIIOTE3y y4eOHOTro
9KCHEPUMEHTA; COOMPATh YCTAHOBKY M3 MPEIOKEHHOI0 000PYI0BaHU; IIPOBOAMUTE OIBIT U
(bopMyTUPOBAThH BHIBOJIBI;

— OCYILIECTBIISATh MPSIMbIE M KOCBEHHBIE U3MEPEHUS (PU3UYECKUX BEJIMYMH; IIPU 3TOM BBIOUPATh
ONTUMAJIBHBIA CIIOCOO U3MEPEHUS U HCIOIb30BaTh U3BECTHBIE METO/IbI OIIEHKHU MOTPEUIHOCTEN
U3MEPEHUI;

— HCCJeI0BaTh 3aBUCUMOCTH MEXAYy PU3NYECKUMU BEIMYMHAMU C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHU:
IPY 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBAThH PE3YIbTAThI OJYyYCHHON 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE TaOIHIl U TpauKOB, JAeNIaTh BBIBOJBI [0 pPE3yJIbTaTaM HCCIIEOBAHMUS;

— co0uo1aTh MpaBuiia 0€30MacHOro TPy/ia Mpu MPOBEICHUM UCCIEA0BAaHUM B paMKax y4eOHOTro
JKCIIEPUMEHTA, y4eOHO-MCCIIEJ0BATENbCKON U MMPOEKTHON ACSITEILHOCTH € UCTIOIb30BaHUEM
U3MEPUTENIBHBIX YCTPOUCTB U 1TaOOpaTOPHOTO 00OPYAOBAHUS;
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— pemiarth pacu€THBIC 33]]a41 C SIBHO 33JaHHON (PU3NYECKON MOJEIBIO, UCTIONb3YS (PU3UUECKUE 3aKOHBI U
NIPUHITUITBL; HA OCHOBE aHAJIN3a yCJIOBUS 33a4l BRIOMPATh (PU3HYECKYIO MOJIEITh, BRIACTATH (PH3HUECKIe
BEJIMYMHBI U (DOPMYITBI, HEOOXOAUMBIE JIJIsl €€ PEIICHHUS, TPOBOAUTH PACUEThI U OIICHUBATH PEAIbHOCTH I10-
JYYEHHOTO 3HaYCHUsT (PU3NICCKOI BETHUNHBL;

— peliaTh Ka4eCTBCHHBIC 3a]]a91: BEICTPAUBATh JIOTHUECKH HEMPOTUBOPEUYHBYIO HIEMIOUKY PACCYKICHUM C
OIIOPO¥ Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYCCKHE SBIICHUS,

— HCIIOJIB30BATh MIPH PEIICHUH YU4EOHBIX 3aa4 COBpEMEHHBIC NH(OPMAIIMOHHBIC TEXHOJIOTUH IS
MIOUCKA, CTPYKTYPUPOBAHHS, UHTEPIPETAIUN U MTPECTABICHHUS Y4eOHOH U HAYYHO-TIOMYIISIPHON
uH(pOpMAIIH, TOTYYCHHON U3 PA3IMYHBIX HCTOYHUKOB; KPUTUYECKU aHATM3UPOBATH MOTYyIaeMYIO
uHpopmaruio;

— MPUBOJUTH IPUMEPHI BKIIAJ]a POCCHICKHIX U 3apYOCKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

— HCIIOJIB30BAaTh TEOPETUUECKHE 3HAHMS 110 (PU3UKE B MMOBCETHEBHOM XKU3HU ISl OOSCTICUeHUS
0€30IMaCHOCTH TTpHU O0PAICHUHU C MPHOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJISi COXPAaHCHUS

3JI0pOBbsI U COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaloIIel cpeae;

— paboTaTh B IPYIIIE C BHIIOJHEHUEM PA3IMYHBIX COIMATBHBIX POJICH, ITIAHUPOBATh PAOOTY TPYIIIIH,
paIMOHATILHO paclpeAeisaTh 00S3aHHOCTH U IJIAHUPOBATH JICATEIHLHOCTh B HECTAHIAPTHBIX CUTYAIIHSX,
aJICKBaTHO OIICHUBATh BKJIA]] KQXKJIOTO U3 YYACTHUKOB IPYIIIBI B PEIICHUE pacCMaTpUBaEeMON TPOOIEMBI.

11 knacce

B nponecce u3yuenus kypca ¢pusnuku 6a3o0Boro ypoBHs B 11 kiacce ydeHUK HAyUUTCS:

— JIEMOHCTPHPOBAThH Ha MPUMEPAxX POJIb U MECTO (U3UKU B (POPMHUPOBAHUN COBPEMEHHON HAYYHOM
KapTHHBI MUPA, B Pa3BUTHH COBPEMEHHOMN TEXHUKU U TEXHOJIOIUH, B IPAKTUUECKON AEATEIbHOCTH JII0JIeH,
[EJIOCTHOCTh ¥ €MHCTBO (PU3MUYECKON KapTUHBI MUPA;

— YUYUTHIBaTh IPAHULIBI IPUMEHEHUS U3YYEHHBIX (PU3NUYECKUX MOJEIICH: TOUeUHbIN IEKTPUYECKHUH 3apsi,
Jy4 CBETa, TOYCUHBI UCTOYHUK CBETA, SACPHAst MOJIENIb aTOMA, HYKJIOHHAS MOJIEJIb aTOMHOTO SiApa MpH
peleHnH (PU3NYECKUX 3a/1a4;

— pacrno3HaBaTh (U3NIECKUE SBICHUS (IIPOLECCHI) U OOBACHATH HX HA OCHOBE 3aKOHOB 3JIEKTPOTUHAMUKH
U KBAaHTOBOM (DM3MKHU: JIEKTpUUECKasi IPOBOAUMOCTD, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE
NIeMCTBUS TOKA, B3AUMOJICHCTBUE MarHUTOB, YJIEKTPOMArHUTHAsI HHAYKIUS, IEHCTBHE MAarHUTHOTO TOJIsT Ha
IPOBOJHHUK C TOKOM M JIBHXKYILUICS 3apsl, 2JIEKTpPOMarHuTHbIE KOJeOaH!s U BOJIHBI, IPSMOJIMHENHOE
pacrpocTpaHeHHe CBETa, OTpaKeHHE, peoMIIeHUE, MHTephEepeHITHs, Tu(paKIusa 1 MOJISIPU3alns CBETa,
nucriepcus cBeta; hotosnekTpuueckuit 3¢ ekt (GoTorddexT), cBeTOBOE AaBleHHE, BOSHUKHOBEHHE
JMHEWYATOro CIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAsI M HCKYCCTBEHHAS paJIMOaKTHBHOCTD;

— OIUCHIBATh U3YYCHHbIE CBOICTBA BEIIEeCTBA (JIEKTPHUUECKUE, MATHUTHBIE, ONTUYECKHE, JIIEKTPUUECKYIO
IIPOBOAMMOCTH Pa3JIMYHBIX CPEM) U DJIEKTPOMArHUTHbIE SIBJICHUS (IIPOLIECCHI), UCIIONb3YA (PU3NUECKUEe
BEJIMYMHBL: 2JIEKTPUUECKUHN 3apsi]l, CUila TOKa, HJIEKTPUUYECKOE HANPSHKEHUE, HIIEKTPHUECKOe
COMPOTHUBIIEHUE, PA3HOCTh NOoTeHIHANOB, DJ]C, paboTa TOKa, MHIYKIIMSI MATHUTHOTO TIOJIsI, cujia AMIiepa,
cuia JlopeHna, MHIyKTUBHOCTb KaTYILIKHU, SHEPTHsl 3J€KTPUUECKOT0 U MarHUTHOTO MOJIEH, TEpUOa U
gacToTa KoJieOaHu# B KoJIeOaTeTbHOM KOHTYpE, 3apsij U CHJIa TOKA B IIPOIIECCE TAPMOHUYIECKUX
3JIEKTPOMArHUTHBIX KOJeOaHU|, (POKYCHOE pacCTOSIHME U ONTHUYECKas CUjla JIMH3bI; IIPU OMUCAHUN
NPaBUIBHO TPAKTOBATH (PH3MUECKUI CMBICI HCIIOJIb3YeMbIX BETHUNH, UX 0003HAUCHHSI U €TMHUIIB;
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUMHY C IPYTUMHU BEIMYMHAMUY;

— OIMCHIBATH N3yYCHHBIC KBAHTOBBIC SIBJICHUS M MTPOIECCHI, UCTIONB3Ys (PU3MUYECKIE BETHIUHBI: CKOPOCTh
9JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YaCTOTA CBETA, SHEPTUS U UMIYJIbC (DOTOHA, IEPUOJT
TIOJTypacIiajia, JHEPTHUs CBSI3U aTOMHBIX SIep; TIPH OMMCAHUH MPABMIILHO TPAKTOBATH (DU3WUYECKHIA CMBICIT
UCIIOJIb3YEMBbIX BEJTMUMH, UX 0003HAUEHUS U €IMHUIIBL; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO
(GU3NIECKYIO BETUYNHY C IPYTHMHA BEITMYMHAMH, BBIYUCIISITH 3HAYCHNE (PU3NUECKOM BETMUNHBL,

— aHaATU3UPOBaATh (PU3MUECKHE MTPOLECCHI U SBICHHUS, HCIIONB3Ys (PU3NUECKUE 3aKOHBI U TIPUHIIHUIIBI: 3aKOH
Owma, 3aKOHBI TIOCJIEIOBATEIBHOTO W TAPAIJISIIFHOTO COSAMHEHUS TIPOBOIHUKOB, 3aK0oH JIxoyns—IJleHia,
3aKOH 3JIEKTPOMAarHUTHOW MHAYKIMH, 3aKOH MPSMOJIMHEHHOTO PaCIPOCTPAHEHHUs CBETA, 3aKOHbI
OTpakeHUsI CBETA, 3aKOHBI ITPEJIOMIICHHUS CBETA; ypaBHEeHUE DiHIITelHa 115 (oTorddekTa, 3aKoH
COXpaHEHMsI SHEPTUH, 3aKOH COXPaHEHHs UMITYJIbCa, 3aKOH COXPAHEHUS SJIEKTPUUECKOT0 3apsi/a, 3aKOH
COXpaHEHHsI MACCOBOTO YHCIIa, OCTYIaThl bopa, 3aK0H paJIMOaKTHBHOTO pacrajia; MpH TOM pa3iInyaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BHIPAKEHHUE U YCJIOBUS (IpaHMIIbI, 007IaCcTH)
IPUMEHUMOCTH;
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— ONpEACNATh HAIIPABJICHUE BEKTOPA UHIYKIIMU MATHUTHOTO TIOJISI IPOBOHUKA C TOKOM, CHJIBI AMIiepa U
cunel JIopeHiia;

— CTPOUTH U OMHCHIBATh N300paKECHUE, CO3JaBAEMOE IJIOCKUM 3€PKaJIOM, TOHKOH JIMH301;

— BBINOJHATH SKCIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NUECKUX SBJICHHUH U MIPOIIECCOB C UCTIOJIE30BAHNEM
NPSMBIX ¥ KOCBEHHBIX U3MEPEHUH: IPH 3TOM (POPMYIHPOBATH PoOIeMy/3a1ady U TUIIOTE3Y Y4eOHOTro
9KCIIEPUMEHTA; COOMPATh YCTAaHOBKY U3 MPEATIOKEHHOTO 000py/JOBAaHHS; TPOBOANUTH OMBIT U
(GbopMyITUPOBATH BEIBOJIBI;

— OCYIIECTBIISITH IPSIMBIEC M KOCBEHHBIE N3MEPEHHsI (PU3NUECKUX BEIUYMH; IPU 3TOM BBIOUPATH
OINITUMAJIBHBIN CIIOCO0 M3MEPEHUsI U UCIIOIb30BATh U3BECTHBIC METO/IbI OLICHKH MOTPEITHOCTEH
WU3MEPEHHUI;

— MCCIIEA0BATh 3aBUCUMOCTH (DU3NYECKUX BEIUYUH C HCIIOJIb30BAHHEM MPSIMBIX H3MEPEHUIA: IPU 3TOM
KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3yIbTATHI IIOJyYCHHON 3aBUCUMOCTH (DPM3NYECKUX BEJIHMYUH B
BUJIC TaOJUII U TPaUKOB, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMS;

— co0mroaTh mpaBmiia 0€30MIaCHOTO TPy/a IPU IPOBEACHUH UCCIIEIOBAHUH B paMKaX y4eOHOTO
IKCIIEPUMEHTA, Y4eOHO-HCCIICI0BATEIbCKOM U IIPOSKTHOM IESITEIBHOCTH C UCIOIb30BaHHEM
U3MEPHUTENBHBIX YCTPOUCTB H J1a00OPaTOPHOTO 000PYLOBAHNS;

— pelaTh pacu€THBIC 3aJa4M C SIBHO 3aJJaHHON (DM3UUECKON MOJICNIBIO, HCIIONB3Ys (pru3ndYecKre 3aKOHbI 1
NPUHIMIBI; HA OCHOBE aHAJIN3a YCIOBHUS 3a/1a4U BBIOMPATh PU3MYECKYIO MOJIEIb, BBIIEIATH (hru3ndecKue
BEJINYMHBI B (POPMYJIIBI, HEOOXOAUMBIE JUIs €€ PEIICHHsI, TIPOBOANUTH PACUYETHI M OLIEHUBATH PEaIbHOCTh
HOJIYYEHHOTO 3Ha4YeHUsI (PU3NUCCKON BEITMYMHBI,

— pelaTh Ka4eCTBEHHBIE 3a/1a4U: BHICTPANBATh JOTMYECKU HEIPOTHBOPEUMBYIO LIENIOUKY PACCYKICHUH C
OIOPOM Ha M3YYEHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3UUCCKHE SIBICHHS;

— HCIIOJIb30BaTh MIPU PEIICHUH YYeOHBIX 3a/1a4 COBPEMEHHBIE HH(OPMAaIMOHHBIE TEXHOJIOTHHU JIIS
TIOMCKA, CTPYKTYPUPOBAHHUSI, HHTEPIPETALIUH U NIPECTABICHHS y4eOHON M HAYYHO-TIOMYJISIPHOM
uH(pOpMaINK, MOTYYEHHOH U3 Pa3IMYHBIX HCTOYHUKOB; KPUTHYECKU aHAIN3UPOBATH ITOJIy4aeMyto
UH(POPMALIHUIO;

— OOBSACHSTH IPUHLUIIBI JCWCTBHSI MAIlIH, TIPHOOPOB M TEXHMYECKHUX YCTPOMCTB; pa3iinyaTh YCIOBUS HX
0€301acHOr0 MCIOJIb30BaHUs B IIOBCETHEBHOMW KU3HH;

— TMPUBOAMTH MPUMEPHI BKJIa1a POCCUHCKUX M 3apyOeKHBIX YUEHBIX-(DH3UKOB B pa3BUTHE HAYKH, B
00BSCHEHHUE MPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHEC TEXHUKU U TEXHOJIOTHIA;

— HCIIOJIb30BaTh TEOPETHUECKHIE 3HAHUS 110 (PU3MKE B TOBCEAHEBHOW JKU3HU JUIsl 00ECIICUeHHUS
0€30MacHOCTH TPU OOPAICHUH ¢ TIPHOOPAMHU M TEXHHYECKUMH YCTPOMCTBAMH, JUIS COXPAHEHHSI

3I0POBBS M COOJIOICHHSI HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOLIeH cpee;

— paboTaTh B IPYIIE C BBHIMOJIHEHHEM PA3IMYHBIX CONUATBHBIX POJICH, TNIAHUPOBATh PaOOTy IPYIIIIHI,
palMOHAIBHO paclpeessaTh 005S3aHHOCTH U TUIAHUPOBATh JAEATEILHOCTD B HECTAHAAPTHBIX CUTYaLUsX,
aJICKBATHO OIICHUBATh BKJIAJ] KAXKJIOTO U3 YUACTHUKOB IPYIIIBI B PEIICHUE pAcCMATPUBAEMO¥ TPOOIICMBI.
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TemaTuueckoe muanuposanue. 10 kaace

Ne | Temarnueckue 0J10K, TeMa OcHoBHOe coepkaHue OcHoBHBIE BHABI 1eATEJBHOCTH 00y4al0IUXCs
n/n
PA3ZJIEJ 1. PU3UKA U METOJbI HAYYHOI'O IIO3HAHUA (2 v)
1 | ®usuka u MeTobl ®usnka — Hayka o npupoje. Hayunsie Metoasl no3Hanus | Pabota B rpyImme 1no noaroToBke KOPOTKUX COOOILEHUH 0
HAy4YHOTO [103HaHUs OKpy>karolero Mupa. Ponib akciepumeHTa u Teopuu B pou 1 MecTe GU3UKU B IPAKTHUECKON eI TETHHOCTH
(2 4) Ipolecce MO3HaHUs MPUPOJIbl. DKCIIEPUMEHT B (pU3HKe. mrozei. OcBOeHHE OCHOBHBIX IIPUEMOB PabOTHI €
MonenupoBanue (HU3NYECKUX SIBICHUI U IPOIIECCOB. uupoBoii 1aboparopueii mo Gpusmke.
Hayunsbie runoressl. @usnueckue 3aKOHbI U TEOPHH.
['paHu1IbI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIMI
cootBeTcTBUs. Posib U MecTo (u3nku B GopMUPOBaHUN
COBPEMEHHOM HAYYHOU KapTHHBI MUpPA, B IPAKTUYECKON
JESTEIIbHOCTH JIIOJEH.
PA3JIEJ 2. MEXAHUKA (18 v)
2 | Kunemaruka Mexannueckoe nBuxkeHre. OTHOCUTEIbHOCTD [IpoBenenue 3KkCiepuMEHTa: U3y4EeHUE HEPABHOMEPHOTO
(5v) MEeXaHMUYeCcKOoro ABmxkeHus. Crucrema oTcuéra. JIBUKEHMSI C LIENbIO OINPEIETICHUs] MTHOBEHHOW CKOPOCTH;

Tpaekropus. [lepemenienue, ckopocTh (CpeaHssi CKOPOCTb,
MI'HOBEHHAsl CKOPOCTh) M YCKOPEHUE MaTepualbHON TOUKH,
UX IPOEKIMHU Ha OCU CUCTEMBI KoopauHat. CiioxeHue
IIEpEMELICHUN U CIIOKEHUE CKopocTel. PaBHOMEpHOE 1
PaBHOYCKOPEHHOE MpsAMOIMHENWHOoe NBkeHue. [ paduku
3aBHUCHUMOCTH KOOPJMUHAT, CKOPOCTHU, YCKOPEHHUSI, TyTH U
NepeMeNIeHUs] MaTepUalbHON TOYKHA OT BPEMEHHU.
CBoOoaHoe majienue. Y CKopeHue CBOOOTHOTO TaJCHUSI.
KpuBonunelinoe aBuxeHue. J[BrkeHre MaTepuanibHON
TOYKH 110 OKPYKHOCTH C ITOCTOSIHHOM 110 MOJYJTIO
CKOPOCTBIO. YTIIOBasi CKOPOCTb, INHEWHASI CKOPOCTb.
[lepuona u yactota obpaienus. LlenTpocTpemurensHoe
YCKOpEHHUE.

UCCJIEJIOBAaHUE COOTHOILICHUS MEXKY ITYTSIMH,
HpOﬁILCHHLIMH TCJIOM 3a ITOCJICAOBATCIILHBIC PABHBIC
MPOMEKYTKHA BPEMEHH MPU PABHOYCKOPEHHOM JBUKEHHUU

C HAYAJIbHOM CKOPOCTBIO, PABHOW HYIIIO; U3yUYEHUE
JIBYDKEHUS [IApUKa B BA3KOH KuIKOCTH. OObsICHEHHE
OCHOBHBIX IIPUHIMIIOB JAEUCTBUSA TEXHUYECKUX YCTPOUCTB,
TaKHUX KaK: CIIUJOMETP, LIEITHbIE U PEMEHHBIE NTepeNaun
JABMIKCHUSA, U yCJ'IOBI/Iﬁ nX 0€30I1aCHOr0 UCITOJIL30BAHUS B
IIOBCEIHEBHOM JKM3HU. Penienne pacu€THBIX 3aJa4 ¢ IBHO
3aIaHHON (PU3UYECKON MOJIENIBIO C UCTIOIB30BAaHHEM
OCHOBHBIX (hopMyn kuHeMaTHkH. [locTpoenue n aHamu3
Fpa(l)I/IKOB 3aBHUCHUMOCTEH KMHEMAaTHUECKNX BEJIWINH OT
BpeMeHH. Pacnio3HaBaHue GpU3NUECKuX SBJICHUN B y4eOHBIX
OMBITAaX ¥ OKPYXkKAIOLIEH KU3HA: pABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHNE, CBOOOIHOE
mMaacHUe TCJI, ABUXKCHUEC MO0 OKPYKHOCTH.

Onucanne MEXaHMYECKOIO ABM)KEHHUS C UCIIOJIb30BAaHUEM
(U3MYECKUX BEJIMYMH: KOOPJIMHATA, TYTh, IEpeMeIleHuE,
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CKOpOCTh, YcKopeHue. PaboTa B rpymnmax mnpu
IUTAHUPOBAHHH, TIPOBEACHUH ¥ HHTEPIIPETAIIN
PE3YIbTATOB OIIBITOB U aHAJIU3C NJOIIOJIHUTCIIBHBIX
VICTOYHHKOB MH()OPMALIH 11O TEME.

3 | Junamwuka [Tpunun otHocuTensHOoCcTH ["anunes. [lepBblil 3aK0H [IpoBenenue skCnepuMeHTa: UCCIECAOBAHUE 3aBUCUMOCTH
(7 9) Herorona. lHepunanbHble CUCTEMBI OTCYETA. CWJI YIPYTOCTH, BO3HUKAIOUIUX B IPYKUHE U PE3UHOBOM
Macca tena. Cuna. [Tpuniun cynepnosunuu cui. Bropoii | o6pasue, oT ux aedhopMaiim; n3yueHue JBIKEeHUs Opycka
3akoH HproTOHA i1 MaTepuanbHOM TOUYKU. TpeTrii 3aKOH | IO HAKJIOHHOM IJIOCKOCTH; UCCIEAOBAHUE YCIOBUM
HreroTona st MaTepuaibHBIX TOUEK. 3aKOH BCEMHPHOTO paBHOBECHS TBEPAOTO TE€Ja, UMEIOLLETO OCh BPALLICHUS.
tarotenus. Cuna tsoxectu. [lepBas kocmuueckast ckopocThb. | OObsicHEHHE 0COOEHHOCTEH paBHOMEPHOTO U
Cuna ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Bujb PaBHOYCKOPEHHOIO MPSIMOJIMHENHOTO IBUKEHHS,
TpeHus (IOKOs, CKOJIbXKeHUs, kaueHus). Cuiia TpeHus. CcBOOOHOrO MaACHUS TN, ABUKCHUS 110 OKPY>KHOCTH Ha
Cyxoe tpenue. Cusna TpeHHs CKOIBKEHHS U CHJIa TPEHUS OCHOBE 3aKOHOB HbIOTOHA, 3aKOHA BCEMUPHOTO TSTOTCHHUS.
nokosi. Kosddunuent tpenus. Cuia conpoTUBICHUS MIPH OObsicHeHrE OCHOBHBIX MPUHIUIOB IEHCTBUS
JBKEHUHU TeJa B )KUIAKOCTH WK ra3e. [locTynarenbHoe 1 | TEXHUYECKUX YCTPOMCTB, TAKUX KaK MOAIIUITHUKH.
BpallaTeabHOe ABMKEHHUE aOCOTIOTHO TBEPIOTO Tena. OO0bscHeHre ABM)KEHUS UCKYCCTBEHHBIX CITyTHHKOB.
MoMeHT Cuiibl OTHOCUTENIBHO ocH BpaiieHus. [1nedo cumbl. | Pemenue pacu€THbIX 3a1a4 ¢ SBHO 3aAaHHOM (PU3HUECKON
VYcnoBust paBHOBECUs: TBEPAOTrO Tea. MOJIEJIBIO C UCIIOIb30BAHHEM OCHOBHBIX 3aKOHOB U (hOpMYIT
IuHaMUKU. Pacrio3HaBaHue Gu3NUeCKUX SIBJICHUHN B
y4eOHBIX OIBITaX U OKPY>KAIOIIEH KU3HU: UHEPIIHS,
B3aUMOJICHCTBHUE TeNl. AHAN3 PU3HMUECKUX MTPOIIECCOB U
SIBJICHUH C MCIOJIb30BaHUEM 3aKOHOB U MTPUHIUIIOB!
3aKkOH BceMupHoro Tsarorenus, I, II u Il 3akonsr HeroToHA,
NPUHIUI CYNEPIO3ULIMH CUII, TPUHIUIT PAaBHOIIPABHOCTH
WHEPIMATbHBIX CHCTEM OTCUETA.
4 | 3akOHBI COXpaHEHUS Nmnynsc MaTepuanbHOU TOYKH (Tela), CHCTEMBI [IpoBenenue sxciepuMeHTa: U3yuyeHUue a0COIOTHO

B MEXaHUKEC

(6 1)

MaTepHaAIbHBIX TOYEK. IMITyIbC CHUIIBI M1 UI3BMEHEHHE
HMITYJIbCa Tella. 3aKOH COXpaHEHUsl UMITylbca. PeakTuBHOE
nBrokenne. Padora cribsl. MomaocTh cribl. Knunernueckas
SHEprusi MaTepuanbHOi Touku. Teopema 00 M3MEHEeHU!
KUHETUYECKOM sHepruu. [loTeHansHas sHeprus.
[ToTenuuansHas SHEPTUS YIPYTO AeHOPMUPOBAHHON
npyxusbl. [loTeHImanpHas sHeprus Tena BOIU3U
noBepxHoctu 3emid. [loTeHnnanbHbIe U
HETOTeHITMaIbHbIe CHIIbI. CBSI3b PabOThI

HEYIpPYTroro yjaapa ¢ MOMOIIBIO IBYX OJUHAKOBBIX
HUTSHBIX MasTHUKOB; UCCJIEIOBAHUE CBSI3U PAOOTHI CHIIBI C
M3MEHEHNEM MEXaHWYECKON PHEPTUHU TeJla Ha MpUMepe
pacTsKEHUsSI PE3UHOBOIO KIyTa. Penienue pacuéTHbIx
3a/1a4 C SIBHO 33JIaHHON (YM3UYECKON MOJIEIIBIO C
WCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M (DOPMYIT TUHAMUKHU
Y 3aKOHOB COXpaHEeHHs. Perenne kadeCTBEHHBIX 3a/1a4 C
OMOpoil Ha U3yUEHHbIE B pa3jene «MexaHuKa» 3aKOHbI,
3aKOHOMEPHOCTH U (u3udeckue sipjenus. Onucanme
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HEMMOTCHUHNAJIbHBIX CUJI C UBMCHCHUEM MeXaHH4YeCKOu
SHEPIUU CUCTEMBI TeN. 3aKOH COXPAHEHUS MEXAHUYECKOM
SHEPIUU. YIIPYrue U HEyNpyrue CTOJIKHOBEHHUS.

MEXaHHYECKOTO JBIKCHUS C HCIIOIh30BaHNEM (PHU3UIECKIX
BEJIMYUH: UMITYJIbC TEJIa, KHHETHYECKast SHEPTHs,
MOTECHIIMATIbHAS SHEPTUS, MEXaHUYEeCKas paboTa,
MEXaHUYECKasi MOIITHOCTh. AHAIN3 PU3MUECKUX MPOIIECCOB
U SIBJICHHUH C MCIIOJIb30BaHUEM 3aKOHA COXPAHCHUS
MEXaHUYECKOW YHEPTHH, 3aKOHA COXPAHCHHUS UMITYJIbCA.
OOBbsicHEHHE OCHOBHBIX IPUHIIATIOB JICHCTBUS
TEXHUYECKHUX YCTPOUCTB, TAKUX KaK: BOJOMET, KONED,
MPYXUHHBIA TUCTONET. OOBSICHEHNE ABMKCHUS PAKET C
OTIOPO¥ HA U3yYCHHBIC (PU3NYCCKHE BETMYMHBI U 3aKOHBI
MEXaHHKH. VIcIonp30BaHue MPH MOATOTOBKE COOOIICHUI O
NPUMEHEHHUU 3aKOHOB MEXaHHKH COBPEMEHHBIX
WH(GOPMAITMOHHBIX TEXHOJIOTHH IS [IOMCKA,
CTPYKTYPUPOBaHUS, UHTEPIPETAIIMH U TPEICTABICHUS
uHGOPMAITNH, KPUTUICCKUH aHAIIU3 TTOJTy4aeMOM
nHbopmanuu.

PA3JIEJI 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOANHAMMUKA (24 v)

OCHOBBI MOJIEKYJIAPHO-
KMHETUYECKOU TEOPUH

(9 4)

OCHOBHBIE MOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKON
teopun. bpoyroBckoe asmxkenue. uddys3us. Xapakrep
JIBIDKCHMS M B3aMMOJCHCTBHS YacTHII BemecTBa. Moienu
CTPOEHUS Ta30B, KUJIKOCTEH U TBEPABIX TENl U OOBICHECHUE
CBOMCTB BEIIECTBA Ha OCHOBE 3TUX Mozejeil. Macca
mosekyi. KonudecTtBo BemectBa. [loctossnaas ABorajpo.
TernnoBoe paBHOBecue. TeMneparypa u €€ U3MEpEHHUE.
[[Ixana remnepatyp Llenscug. Moiens nuueanabHOro rasa.
OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM
TEOPHUH UACATBHOTO raza. AOCONIIOTHAs TeMIIepaTypa KaKk
Mepa CpelHEeW KNHETUYECKOW SHEPTUU TEIIOBOIO
JIBH>KEHUS 4acTHI] ra3a. ['a30BbIe 3aKOHBI. Y paBHEHHUE
MenpeneeBa— Knaneiipona. 3akoH /lanbToHa.
N3onporiecchl B uaeaabHOM ra3e ¢ HOCTOSTHHBIM
KOJIMYECTBOM BellecTBa. [ padudeckoe mpeacTaBlieHne
M30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

IIpoBenenue 3kciepuMeHTa: ONPENEICHUE MacChl BO31yXa
B KJIACCHOW KOMHATE Ha OCHOBE M3MEPEHUH 00bEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3yXa B HEW;
HCCIEA0BAHUE 3aBUCUMOCTH MEXKy ITapaMeTpaMu
COCTOSIHUS pa3pekeHHOro raza. O0bsICHEHUE OCHOBHBIX
MIPUHIAIIOB JEHCTBUN TEXHUYECKHUX YCTPOMCTB, TAKUX KaK:
TEPMOMETp U 6apoMeETp; U YCIOBHIA UX O€3011acHOro
HCIIOJIb30BAaHUS B IIOBCETHEBHOM )KU3HU. Pacrio3HaBaHue
(u3NYECKUX SIBJICHUH B yUeOHBIX OIBITAX U OKpYXarolei
KU3HU: TUPdy3usi, OpoyHOBCKOE JBUKEHHE. OnucaHne
TETUIOBBIX SBJICHUN C UCHOJIb30BAHUEM (PH3UUECKUX
BEJIMYMH: JaBJIECHUE Ta3a, TEMIEpATypa, CPEaHsA
KMHETUYECKask SHEPTUs XaOTUYECKOr0 IBUKCHUSA MOJIEKYII,
CPEIHEKBAIpaTUYHAsI CKOPOCTh MOJIEKYJI. AHAIU3
(U3NYECKUX MPOLIECCOB U SIBIICHUH € UCTI0JIb30BaHUEM
MOJIEKYJISIPHO-KHHETHYECKOM TEOPUU CTPOEHUS BEIECTBA,
ra30oBbIX 3aKOHOB, CBSA3U CPEIHEN KUHETUYECKOM SHEPTUU
TEIJIOBOTO JIBH)KEHUSI MOJIEKYJI ¢ a0COIIOTHON

20




TeMIlepaTypol. Pemenne pacu€THbIX 3a1a4 ¢ IBHO
3aIaHHON (PU3UYECKON MOJIETBIO C UCTIOIB30BAHHEM
OCHOBHBIX TonioxkeHnit MKT, 3akoHOB U hopmyn
MoJieKyJsipHOM pusuku. PaboTa B rpymnmnax npu
IUIAHUPOBAHUU, ITPOBEICHUHU U UHTEPIIPETALIUU
PEe3yAbTAaTOB OIBITOB U aHAIM3E JOTIOTHUTEIbHBIX
HMCTOYHUKOB UH(OPMAITUH TIO TEME.

6 | OCHOBBI TEPMOJIMHAMHKH TepmoauHaMuueckas cucteMa. BHyTpeHHs SHEprus [IpoBeneHue yueHHYECKOro SKCIEPUMEHTA: U3MEPEHUE
(10 9) TEPMOIMHAMHUYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHMsI. | yIeNbHOH TernoéMkocTH BeniectBa. OObsICHEHUE
KonunuecTBo Temnotel u padboTta. BHyTpeHHss sHeprus OCHOBHBIX IIPUHLIUIIOB A€UCTBUS TEXHUUECKUX YCTPOMICTB,
OJIHOATOMHOT'0 MJIeaJIbHOIO ra3a. Bunsl Tennonepenauu: TaKUX KaK: JBUTaTelIb BHYTPEHHET0 CropaHus, ObITOBOM
TEIUIONPOBOHOCTb, KOHBEKIIMS, U3IydeHUe. Y AelIbHAs XOJIOIMJIBHUK, KOHTUIIMOHEP; U YCIOBUN UX O€30I1aCHOTO
TEIUI0EMKOCTB BelecTBa. KonnuecTBo TEmIoTsl IIpy UCIIOJIb30BaHUs B IIOBCEIHEBHOM Xn3HU. Onucanue
teruionepenayde. [lonarue o6 aguabaTHOM mporecce. W3Y4YEHHBIX CBOWCTB TE€Jl U TEIUIOBBIX SIBJICHUH C
IlepBslii 3ak0H TepMoarHaMUKH. [IpumeHeHne epBoro UCIIOJIb30BaHUEM (PU3MUYECKUX BEJIMUMH: AaBJICHHE Ia3a,
3aKOHa TEPMOAMHAMUKU K H3omnpoueccaM. ['papuyeckas TEeMIIepaTypa, KOJIUYECTBO TEIUIOThI, BHYTPEHHSS YHEPT U,
UHTepHpeTanus padoTel ra3a. Bropoii 3akon paborta raza. Pemenue pacy€THbIX 331a4 ¢ IBHO 33JaHHOMN
TepMoauHamMuKku. HeoGpatuMocTh npoieccoB B IpUPO/IE. (U3NIECKOI MOJIETBIO C UCTIONB30BAHUEM OCHOBHBIX
TemnoBele MammHbl. [IpuHIMIBL JEICTBYS TEMIOBBIX 3aKOHOB U (opMys TepMOAUHAMUKH. Perienne
ManivH. [IpeoOpa3oBanus SHEPTrUY B TEIJIOBBIX MAllIMHAX. | KAYECTBEHHBIX 33Ja4 C ONOPOM Ha U3YUYEHHBIE B pa3jieie
KIIJ] TerutoBoit Mmammnsl. [{ukn Kapuo u ero KIII. «MonekynsipHas GU3MKa U TEPMOAMHAMHUKAY 3aKOHBHI,
DKOJIOrH4ecKHe MPoOIeMbl TETIIOIHEPTETUKH. 3aKOHOMEPHOCTH U (pusnueckue sipneHus. Pabora B
rpynnax npy aHaJIu3e JOMOIHUTEIbHBIX HCTOYHUKOB
nH(}OpMaIIUY IO TEME.
7 | ArperaTHble COCTOSIHUS [Tapoo6pazoBanue u konaeHcanus. Vicnapenue u kunenue. | [IpoBenenue skcrepruMeHTa: H3MEpEHNE OTHOCUTENbHON

BelectBa. ®a3oBrie
nepexobl
(59)

AOCOoIIOTHAs U OTHOCHUTENBHAS BIAXXHOCTb BO3yXa.
Hacelmennslii nap. Y enpHas TEIUIoTa napooopa3oBaHMsL.
3aBUCUMOCTD TEMIEpPATypbl KUTIEHUSI OT J1aBJICHUSI.
Tsépnoe teno. Kpucrammmueckue u amopdHsle Tena.
AHM30TpONUS CBOMCTB KPUCTAILIOB. JKUAKNE KPUCTAIUIBL.

COBpCMCHHBIe MaTCpHaJIbl. IInaBnenue u KpucTtajuii3anus.

VY nenbHas Temora miasnenus. Cyonumanus. Y paBHEHHE
TEIUIOBOro OajaHca.

BJIQXKHOCTH BO31yXa. OObSICHEHHE OCHOBHBIX IPUHLIUIIOB
JENCTBUS TEXHUYECKUX YCTPOUCTB, TAKUX KaK: TUTPOMETP
U TICUXPOMETP, KaJIOPUMETP; U YCIOBHUI X O€30MacCHOTO
UCIIOJIb30BaHUs B IOBCETHEBHOM JKU3HH.

Onucanue NPUHIMIIOB MOJyYEHUsI COBPEMEHHBIX
MaTEpUaJIOB, B TOM YUCIIE HAHOMaTepHalloB. Pemenne
pacy€THBIX 3a/1a4 C SIBHO 3aJJaHHOMN (PU3HUECKOU MOJIEHIO
C UCIIOJIb30BaHUEM YPABHEHUS TEIIOBOro OanaHca.
PemreHne kauecTBEHHBIX 3a/1a4 C ONTOPOW HA N3yYEHHBIE
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3aKOHBI, 3aKOHOMEPHOCTH M (PU3NUYECKHE SBJICHUS IO TEME.
Pacnio3HaBanue gpu3nueckux sBJICHUN B y4eOHBIX OMBITaX
U OKpYXKarolei Ku3Hu: nedopMariusi TBEPIBIX T,
HarpeBaHue U OXJIaXKACHUE TeJ, U3MEHEHHE arperaTHbIX
COCTOSIHUH BEIIECTBA U OOBACHEHHE UX HA OCHOBE 3aKOHOB
1 Gopmyi MoseKysipHOH (u3uku. Mcnonb3oBanue
MH(POPMAIIMOHHBIX TEXHOJIOTHH IS TIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALIMU U NIPEICTaBICHUS
nH(pOpMAIMY TIPU TOATOTOBKE COOOIIEHUH O TPUMEHEHUHN
3aKOHOB MOJIEKYJISIPHOM (PU3MKK U TEPMOJUHAMUKHU B
TEXHUKE ¥ TEXHOJIOTHUSIX.

PA3JEJ 4. JJIEKTPOJIMHAMMKA (22 u)

Onektpoctatuka (10 1)

DnekTpuzanys Tel. DIeKTpuueckuil 3aps. /Ba suaa
3NEKTpUUECKUX 3apsaaoB. [[poBOAHUKY, AUIIEKTPUKU U
MOJIYITPOBOJIHUKHU. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO
3apsana. BzaumopeiictBue 3apsanoB. 3akoHn Kynona.
ToueuHbIif SMEKTPUUYECKUM 3apsi. DISKTPUUECKOE T0JIE.
Hanpsxk€aHOoCTh 3nekTprudeckoro mois. [IpuHuun
CYNEPNO3ULIUU NEKTPUUECKUX Tosiei. JInHum
HaNpsLKEHHOCTH AJeKTpudeckoro nosst. Pabora cun
aneKkTpocTartudeckoro nojs. [lorenmuan. PasHocts
noTeHuanoB. [[poBOAHUKY U TUAIEKTPUKHU B
AJIEKTPOCTATUUECKOM ToJIe. JuanexTpudeckas
MIPOHUIIAEMOCTb. DNEKTpoEMKOCTh. Konaencarop.
DNeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. DHEPTHUs
3apsKEHHOT0 KOHJIEHCATOopA.

[IpoBenenue skCepuMeHTa: U3MEPEHUE FIEKTPOEMKOCTH
KoHJIeHcaTopa. O0BsICHEHNE OCHOBHBIX MTPUHITUIIOB
JEUCTBHS TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHM, TAKMX
KaK: 3JICKTPOCKOII, AJIEKTPOMETP, AIEKTPOCTATUUECKAs
3allMTa, 3a3€MJICHUE IEKTPOIPUOOPOB, KOHIEHCATOP,
KOIUPOBAJIbHBIN aImapar, CTPYHHBIM IPUHTEP; U YCIOBUI
ux 0€30MacHOr0 MPUMEHEHHUSI B IPAKTUYCCKOM KU3HHU.
Pemenue pacu€THBIX 3a71a4 ¢ IBHO 3a1aHHON (pU3nUecKoOn
MOJIEJIBIO C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (JOPMYIT
3JIEKTPOCTATUKU. PernieHne KaueCTBEHHBIX 3a1a4 C OIIOpOM
Ha W3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKHE
SIBJICHUS IO TeMe «DIeKTpocTaTuka». Pacno3naBanue
(hbU3UYEeCKUX SBIECHUHN B YUEOHBIX OIBITaX U OKPYKAIOIIEH
JKA3HU: DJIEKTPU3ALMSA TEJ, B3aUMOJAEHCTBUE 3apsii0B; U
00BSICHEHHE X HA OCHOBE 3aKOHOB U (hopMyI
31EKTPOCTATUKU. ONMCaHNEe U3YYEHHBIX CBOMCTB BEILIECTBA
Y DJIEKTPUYECKUX SIBJICHUH C UCTIOJIb30BaHUEM (DU3UUECKUX
BEJIMYMH: JIEKTPUUYECKUH 3apsi]l, HAPSIKEHHOCTD
BJIEKTPUYECKOTO MOJIs, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB,
INEKTPOEMKOCTh. AHATH3 (PUBNYECKUX MPOILIECCOB U
SIBJICHUH C UCTIOJIh30BAHUEM (PU3MUECKUX 3aKOHOB: 3aKOH
COXpaHEHHUs JIEKTPUUYECKOTO 3apsa, 3akoH Kynona.
Pabota B rpynmnax npu aHajan3e JOTOJHUTEIbHBIX
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HMCTOYHUKOB MHPOPMALUHU U TOATOTOBKE COOOLICHUI O
MIPOSIBJIEHUU 3aKOHOB 3JIEKTPO- CTATUKHU B OKPYXKAIOIIEH
YKU3HU U IPUMEHEHUH UX B TEXHUKE.

[TocTostHHBII
ANEKTpUYECKuil TOK. Toku B
Pa3JIMYHBIX Cpeaax

(12 )

DIJIEKTPUYECKUH TOK. Y CIIOBUSI CYILIECTBOBAHUS
aneKTpuyeckoro Toka. Mcrounuku Toka. Cuna Toka.
[Tocrosannsiii Tok. Hanpsbkenue. 3akon Oma a1l yyacTka
Lenu. DIEeKTPUYECKOE CONPOTUBIIEHUE. Y IEIbHOE
comnpotuBiieHue BemecTsa. [lociaenoBarensHoe,
IapajuleIbHOE, CMEIIAHHOE COEMHEHHNE TPOBOJHUKOB.
Pabota anekTpuueckoro Toka. 3akoH xoyis - Jlenna.
MomnHocTs 3nektpudeckoro Toka. 3/{C u BHyTpeHHee
COIPOTHUBIIEHUE UCTOYHHKA TOKA. 3akoH OMa /715 TOJTHOU

(3aMKHYTOI) 251ekTpuueckoit nenu. KopoTkoe 3aMbIkanue.

9HeKTp0HHafI IMpOBOANMOCTD TBépI[LIX MCTaIJIOB.

3aBUCHMOCTD COIIPOTUBJICHHA METAJIJIOB OT TEMIICPATYPEIL.

CBepXIpoBOAUMOCTb. DIEKTPUUECKHI TOK B BAaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITy4KOB. [lomynpoBoiHUKH.
CobcTBeHHAs U TPUMECHAs: TPOBOAUMOCTh
0JIyNpoBOIHUKOB. CBOMCTBA p — N-Iiepexoaa.
[TonynpoBOIHUKOBBIE MPUOOPHI. DIAEKTPUUECKUN TOK B
pacTBOpax M paciuiaBax dJIEKTPOJIUTOB.
DIEeKTpOoNUTHYECKAs! AUCCOLHALMS. DIEKTPOIIU3.
DneKTpuYecKuil TOK B razax. CaMoCTOSATEIbHBIN 1
HECAMOCTOSTENBHBIN pa3psa. Monuus. [1nazma.

[IpoBeneHue 3KkcriepuMeHTa: U3y4eHUEe CMEILIaHHOT O
coeIMHEeHUS pe3ucTopoB; u3mepenune IJ1C nucrounmnka Toxa
U €r0 BHYTPEHHETO COMPOTHUBIICHHUS; HAOII0IeHNE
anekTposn3a. OObSICHEHHE OCHOBHBIX TIPUHIIAIIOB
JIEUCTBUSA TEXHUYECKUX YCTPOMCTB U TEXHOJOTHM, TAKUX
Kak: aMIIepMeTp, BOJIbTMETP, PEOCTaT, HCTOYHUKH TOKa,
AJIeKTpOHarpeBaTesibHble PUOOPHI,
ANEKTPOOCBETUTEIHHBIC IPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BAKYYMHBIN JUOJI, TEPMUCTOPHI U
(hOTOPE3UCTOPHI, TOTYIPOBOTHUKOBEIN JTHOJI, TaIbBAHUKA;
U YCJIOBUI WX 0€30MacHOro MPUMEHEHHUS B TPAKTUYECKON
KU3HH. Perenne pacy€THBIX 33714 ¢ SBHO 3aJaHHOM
(hbu3MUecKoil MOJIENBIO C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (opMys TeMbl «[[0CTOSIHHBIHN 3JIEKTpHYSCKUN
TOK». Pacrio3naBanue pu3nyeckux SBICHUN B y4EeOHBIX
OTIBITAX M OKPYXKAIOIIEH KU3HH: dIICKTpUIECKast
IPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE, XUMHUECKOE,
MarHuTHOE JICUCTBUS TOKA. AHAJIN3 DJIEKTPUUECKUX
SIBJICHUH M MPOLECCOB B LEMAX NOCTOSHHOIO TOKA €
WCIIOIb30BaHUEM 3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATEIBHOTO U NapaJIeIbHOTO COEUHEHHUS
MMPOBOIHUKOB, 3akoH [[xoyist - Jlenna. Onucanue
M3YYEHHBIX CBOMCTB BEILIECTB U JIEKTPUUYECKUX SIBJICHUN C
WCTIOIb30BaHUEM (PU3UUYECKUX BEITUYUH: DJICKTPUUECKHUI
3apsiji, cuia TOKa, dJIEKTPUUYECKOE HAPsHKEHHE,
AJIEKTPUIECKOE CONMPOTUBIICHUE, PA3HOCTh MOTEHIINAJIOB,
D/1C, paboTta Toka, MOIIHOCTh TOKa. Vcronb30Banue
MH(POPMAITMOHHBIX TEXHOJIOTUM JIJIs TIOUCKA,
CTPYKTYPUPOBaHUS, UHTEPIIPETALUU U TTPEACTABICHUS
nH(}OpMaLIUY IPU MOATOTOBKE COOOIIEHUN O MPUMEHEHUH
3aKOHOB MOCTOSIHHOT'O TOKA B TEXHUKE M TEXHOJIOTHSIX.

Pe3eps (2 4)
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TemaTnyeckoe nianuposanue. 11 kiaace

Ne | Temarnueckue 0J10K, TeMa OcHoOBHOe coaepkaHue OcHoOBHBIE BHABI 1eATEJBLHOCTH 00y4ar0IINXCs
n/n
1 | MaruutHoe nose. [TocrossHHBIE MAarHUTHI. B3auMo1elicTBUE MOCTOSHHBIX [IpoBenenune skcnepuMeHTa: U3y4€HHE MarHUTHOT'O TOJISt
DIIeKTpOMarHuTHas MarHuToB. MarautHoe nose. Bektop MarHutHon KATYIIKH C TOKOM; UCCJIEOBAHUE IEUCTBUS TOCTOSHHOTO
WHYKIUS UHAYKUIUY. [[puHIUI Cyneprno3uiiuu MarHuTHBIX TOJICH. MarHuTa Ha PaMKy C TOKOM; MCCIIEIOBAaHUE SIBJICHUS
(11 ) Jluuuu mMarauTHOM UHAYKIMU. KapTuHa nuHuii 3JICKTPOMArHUTHON MHAYKIIUU. OOBsICHEHNE OCHOBHBIX
MarHUTHON MHAYKIIMH TOJIsl TOCTOSTHHBIX MarHUTOB. MIPUHIIMIIOB JEHCTBUS TEXHUYECKUX YCTPOIMCTB, TAKUX KAK:
MarsuTHO€e noje NpoBOJHUKA ¢ TOKOM. KapTuHa nuHui IIOCTOSIHHBIE MarHUThI, 3JIEKTPOMArHUTBHI,
WHJYKUIAHA MarHUTHOTO TOJISI ITTMHHOTO IIPSIMOTO 3JIEKTPOJIBUTATENb, YCKOPUTEIU JIEMEHTAPHBIX YACTULL,
IIPOBOJIHHMKA U 3aMKHYTOI'O KOJIBLIEBOI'O IIPOBOJHUKA, MHAYKIIMOHHAS Me€4b; U YCIOBUM UX 0€3011aCHOTO
KaTymku ¢ TokoM. OnbiT Opcerena. Bzaumoneiicreue INPUMEHEHU B IPAKTUYECKOM KU3HU. Perienre pacyéTHbIX
IIPOBOAHUKOB ¢ TOKOM. Cuiia Amnepa, e€ Moayib U 3aja4d Ha MpuMeHeHune (GopmMys TeMbl «MarHuTHOE ToJIe.
HarnpasieHue. Cuina Jlopenua, e€ MoJysib U HalpaBlIeHUE. | DIEKTPOMarHuTHas HHAYKIUA». Perienue kaueCTBEeHHbIX
JIBrKeHUe 3apsyKEHHON 4acTULIBI B OJHOPOJHOM 3a/1a4 ¢ OIOPOU HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
MarHuTHOM noje. Pabota cunsl Jlopenna. SIBnenue ¢busnueckue sBIeHUS TeMbl «MarHutTHoe mosie.
3JIEKTPOMArHUTHON MHAYKIMHU. [I0TOK BeKTOpa MarHUTHOW | DIEKTpOMarHuTHast MHAYKIUs». OnpeneneHue
naaykuud. 9J1C nHAYKIMHY. 3aKOH 31€KTPOMAarHUTHOM HaIlpaBJI€HUs1 BEKTOPA UHAYKIIMU MarHUTHOTO TOJIs
unaykuuu Papanes. Buxpepoe anexrpuueckoe nojie. 9JC | npoBoaHUKA ¢ TOKOM, CHilbl AMriepa u cuibl JIopeHua.
WHIYKIIMH B IPOBOJHUKE, IBIKYILIEMCS IOCTyNaTenbHo B | Pacro3HaBaHue PU3NYECKUX SBIECHUI B Y4€OHBIX OMbBITAX U
OJTHOPOJTHOM MarHuTHOM noje. [Ipasuio Jlenna. OKPY’KaIOIEeH )KU3HU: B3aMMOJIEHCTBUE MAarHUTOB,
NunyktuBHOCTD. SIBNeHue camounaykuuu. IC 3JEKTPOMAarHUTHAsI HUHAYKIUS, IeMCTBUE MAarHUTHOTO MOJIs
CaMOMHAYKITUU. DHEPTrUsi MArHUTHOTO TOJIS KaTYIIKK C TO- | HA MPOBOJHUK C TOKOM U JABWXKYIIUNCS 3apsii. AHAIU3
KOM. DJIEKTPOMarHuTHOE MOJI€. 3JIEKTPOMArHUTHBIX SIBJIEHUH C HCIIOJIb30BaHUEM 3aKOHA
AJIEKTPOMArHUTHOW WHTYKIIUH.
OnurcaHne U3y4yeHHbBIX CBOMCTB BEIIECTB U
AJIEKTPOMAarHUTHBIX SIBJICHUH C UCTIOJIb30BaHUEM
(U3MYECKUX BEIUYMH: MHIYKIUS MAarHUTHOTO TOJIs, Chjla
Awmrnepa, cuna JlopeHna, UHIyKTUBHOCTb KaTYILKH,
SHEPTHsl DJIIEKTPUYECKOI0 U MAarHUTHOTO TOJIEH.
PA3JEJI 5. KOJIEBAHUSA U BOJIHbBI (24 1)
2 | MexaHnuecKue U KonebarenbHas cuctema. CBOOOAHBIE MEXaHUYECKUE [IpoBeneHue sKcriepuMeHTa: HCCaeqOBaHUE 3aBUCUMOCTH

AIEKTPOMArHUTHBIE
KoJicOaHus

konebanus. 'apmonnueckue konebdanus. [lepuon, yacrora,
amruintya u ¢aza koneOanuil. [Ipy>KuHHBIN MasTHUK.

nepuoaa MaJibIxX KoJieOaHMi rpy3a Ha HUTHU OT OAJIMHBI HUTU
1 MaCChI I'py3a, UCCICAOBAHNUEC IICPEMCHHOI'O TOKA B IICITN
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(9 9)

MareMaTnueckuil MasiTHUK. Y paBHEHHE TapMOHUYECKUX
koJyiebanuii. [IpeBpaiienne SHEPTU MPU TaAPMOHUYECKUX
konebanusax. Konebarenbuslii koHTYp. CBOOOAHBIE
AJIEKTPOMAarHUTHBIE KOJeOaHus B UAeabHOM
K0J1€0aTeIbHOM KOHTYpPE. AHAIOTHS MEKIY
MEXaHUYECKUMU U 3JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B
UJeabHOM KoJieOaTeTbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KojaeOaHHUIX.
Boinyxxaennsle Mexanudyeckue konedanus. Pezonanc.
BbIHYXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUSI.
[lepemennsblii Tok. CUHYCOMIANIbHBINA IEPEMEHHBIH TOK.
MoOIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYJTHOE U
JEHCTBYIOLIEE 3HAUCHHUE CUJIbI TOKA U HANIPSIKECHUS.
Tpancpopmarop. IIpousBoacTso, nepenava u
oTpebIieHne NEKTPUIECKON IHEPTHH. DKOIOTUYECKUE
PHUCKHU IIPU MTPOU3BOJICTBE 3eKTpodHepruu. Kynprypa
WCII0JIb30BaHUS 3JIEKTPO3HEPTUU B IOBCEJHEBHOM KU3HHU.

13 MOCIEN0BATEIBHO COCAMHEHHBIX KOHIEHCATOPA,
KaTylKu 1 pe3ucropa. O0bsICHEHNE OCHOBHBIX PUHIIUIIOB
JEHCTBUSI TEXHUYECKUX YCTPOMCTB, TAKUX KAK:
NEKTPUYECKUI 3BOHOK, T€HEPATOP IIEPEMEHHOIO TOKA,
JIMHUY JICKTPOTIepeiad; U YCIOBUH UX 0€30macHOro
IIPUMEHEHNUS B IPAKTUYECKOH KU3HU. Pemenune pacu€THbIX
3a/1a4 ¢ SBHO 3aJaHHON (PU3UUYECKON MOECIBIO C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (OpMYII,
ONMCBIBAKOIIUX MEXAHUYECKHUE U DJIEKTPOMArHUTHbBIE
kosiebanus. OnucaHue N3y4eHHbIX MEXaHUYECKUX U
9JIEKTPOMArHUTHBIX KOJIEOAHUH C HCTIOJIb30BAHUEM
(u3MYeCcKUX BEIMYMH: MEPHO U 4acTOTa KoJiebaHuil,
aMILTUTY/a U (a3a KojaeOaHuid, 3apsil ¥ CHila TOKA B
npoliecce rapMOHMYECKUX IEKTPOMArHUTHBIX KOJICOaHUH.
PemreHne kauecTBEHHBIX 33/1a4 C OIIOPOM HA N3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH, OIIMCBHIBAIOIINE MEXaHUUECKUE U
AJIEKTPOMArHuTHBIE KojeOanus. PaboTa B rpymnmax mnpu
IUTAHUPOBAHWUH, IPOBEJCHUM U UHTEPIIPETALNN
Pe3yAbTaTOB OIBITOB, M AHAIN3E JOTIOIHUTEIIBHBIX
MCTOYHUKOB MH(OPMALIUH 110 TEME.

Mexanunueckue n
3JIEKTPOMAarHUTHBIE
BOJIHHI (5 1)

MexaHn4ecKkne BOJIHBI, YCIOBHSI paCIPOCTPAHEHHUS.
Ileprog. CkopocTh pacipOCTPAHEHUS U IJIMHA BOJIHBI.
[Tonepeunsle 1 nponosbHbIE BOJIHBL. MHTEpdepenms

U 1udpaKiys MeXaHHn4ecKUX BOJIH. 3BYK. CKOpOCTh 3BYyKa.
I'pomkocTs 3Byka. Bricota ToHa. TemOp 3ByKa.
ONEKTPOMAarHUTHHIE BOJIHBIL. Y CJIOBUS U3ITYYECHHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BekTOpoB E, B, V B anekrpomaruuTHo# BosiHe. CBoiicTBa
JJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, IIPEIOMIICHHUE,
noJjsipuszanus, udpakuus, uarepdeperus. CKopocTsb
3JIEKTPOMArHUTHBIX BOJIH. [lIKkana anekTpoMarHuTHBIX
BOJH. [IpuMeHEHNE 3IIEKTPOMAarHUTHBIX BOJIH B TEXHUKE
u ObITy. [IpMHIMITBI pagHOCBSA3H U TEJIEBUACHHUS.
Paguonoxanus. DIeKTpOMarHuTHOE 3arpsi3HEHUE
OKpY>KaroIleH Cpeibl.

OObsicHeHe OCHOBHBIX IPUHITUIIOB ICUCTBUS
TEXHUYECKUX YCTPOMCTB U TEXHOJOTUM, TAKUX KaK:
MY3bIKQJIbHBIE HHCTPYMEHTHI, YIbTPa3ByKOBast
JIMAarHOCTHKA B TEXHUKE U MEAULIMHE, pajap,
paguonpuéMHUK, TEJIEBU30D, aHTeHHa, TenedoH, CBU-
neyb; U YCIOBUI X 0€30MacHOT0 MPUMEHEHUS B
MIPAaKTUYECKON KNU3HU. Penenne pacyéTHeIX n
KAueCTBEHHBIX 33]1a4 C ONOPON HA U3YUEHHBIEC 3aKOHBI U
3aKOHOMEPHOCTH, OMMCHIBAIOIINE PACTIPOCTPAHCHHE
MEXaHUYECKUX U DJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanre MHPOPMAITMOHHBIX TEXHOJIOTHH JIJIst
MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNU U
MpeACTaBICHUS HHOOPMAITUH TIPH MOATOTOBKE COOOIIECHUIA
00 UCTIONB30BaHUU DIIEKTPOMATHUTHBIX BOJH B TEXHHKE.
VYyactue B AuicKyccun 00 JIEKTPOMAarHUTHOM 3arpsi3HEHUU
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OKpy>Katoriei cpeabl. Pabora B rpynmax npu
IUTAHUPOBAHHH, TIPOBEACHUH ¥ HHTEPIIPETAIIN
PE3YJIbTATOB OIIBITOB U aHAJIU3C NJOIIOJIHUTCIIBHBIX
VICTOYHUKOB MH(OPMALIH IO TEME.

4 Ornrruka (10 4) I'eomeTrpuueckas ontuka. [IpsMmonuneitHoe [IpoBenenue 3KcriepuMeHTa: HabIIOICHUE TUCTIEPCUN
pacnpoCTpaHEHHUE CBETA B ONHOPOAHOMU cpele. ToueuHslid | cBeTa; U3MEPEHUE NTOKA3aTeNs IPEJIOMIICHHS CTEKJIA;
UCTOYHUK cBeTa. JIyu cBeta. OTpakeHue cBeTa. 3aKOHBI UCCIIeZIOBAaHHE CBOMCTB N300PAKEHUI B JIMH3AX.
orpaxkeHus cBeta. [ToctpoeHue nzodpakenuii B uiockoM | OObsiICHEHNE OCHOBHBIX TPUHLUIIOB JEHCTBUS
3epkaie. [Ipenomnenue cBera. 3aKOHBI IPETOMIICHUS TEXHUUYECKUX YCTPONCTB U TEXHOJOTUH, TAKUX KaK: OUKH,
cBeTa. AOCOJIOTHBIN MOKa3aTelb npenomiienus. [lonHoe nyna, (hoToanmnapar, NpOEKIIMOHHbIH anmnapaT, MUKPOCKOII,
BHYTpEHHee oTpakeHue. IIpenenbHblil yroa noiaHoro TEJIECKOTI, BOJIOKOHHAS ONTHKA, AU(PpaKIIMOHHAs pemETKa,
BHYTpPEHHeEro oTpaxkeHus. Jlucnepcus csera. CiioKHbII HOJISIPOMT; M YCIIOBHH MX G€30I1aCHOI0 MPUMEHEHUS B
coctaB Oenoro ceera. LBer. Cobuparomiue u IPAKTHYECKOM kU3HU. Pelienne pacu€THbIX 3a/1a4 ¢ IBHO
pacceuBaromye JUH3bl. ToHKas nH3a. POKyCcHOE 3aJaHHOH (PU3MUECKON MOJIEIIBIO C HCIIOJIb30BaHHEM
paccTosiHUE U ONTUYECKas! CUJIa TOHKOM JIMH3BI. OCHOBHBIX 3aKOHOB U ()OPMYII TEOMETPHUYECKON ONTHKH.
[TocTpoenne nzo0pakeHui B COOMPAIOIINX U [TocTpoenue u onucanue U300paxkeHus, CoO31aBaeMOro
paccenBarolux JuH3axX. @opmysa TOHKOH JIMH3HI. IUIOCKUM 3€pKaJIOM, TOHKOW JIMH301. Pacrio3HaBaHue
VYBenndeHue, naBaemoe JuH30M. [lpeaensl npuMeHMMOCTH | GU3UYECKUX SIBIICHUH B OINBITaX U OKPY’KAIOIIEH )KU3HU:
reoOMETPUYECKON ONTUKH. BoIHOBas onTHKA. MPSMOJIMHEMTHOE PACIIPOCTPAHEHUE CBETA, OTPAKECHUE,
Wntepdepennus ceera. KorepeHTHbIE HCTOYHUKH. npenomiIeHue, nHTephepeHus, Tuppakuus 1
VYcnoBus HabIO1eHN MAKCUMYMOB 1 MUHUMYMOB B MOJIApU3allusl CBETa, JUCHIepCUs CBeTa. AHAIN3 ONTHYECKUX
UHTEeP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX SIBJICHUH C MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
KOT'€pEHTHBIX UCTOYHUKOB. [ludpakus cera. MPSIMOJIMHEITHOTO PacpoOCTPAaHEHUS CBETA, 3aKOHbI
JudpakimonHas pemeéTka. Y cioBue HabIoAeHNs OTpa)XKEHHUs CBETA, 3aKOHBI ITPEIOMJIICHUS CBETA.
IJIaBHBIX MaKCUMYMOB TP Ta/IEHUU OnucaHyne ONTHYECKUX SIBICHUN C UCTIOJIb30BaHUEM
MOHOXPOMAaTHUYECKOTO CBETA Ha TU(PPAKIIMOHHYIO (u3NYEeCKUX BETUYMH: (OKYCHOE pacCTOSIHUE U
pemérky. [lonspusanus ceera. ONTHUYECKasl CHJIA JIMH3BIL.

PA3JEJ 6. OCHOBBI CIEIIMAJIbHOU TEOPUU OTHOCUTEJBHOCTH (4 u)
) Ocnossl CTO I'paHnIIBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU. Pemrenne kauecTBEHHBIX 3a/1a4 C ONOPOW HA N3yYEHHBIE
(4 4) Iloctynatsl ciennaabHON TEOPUU OTHOCUTEIBHOCTH: 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUYECKHE SABICHUS [0 TEME

HWHBAPUAHTHOCTb MOAYJIA CKOPOCTH CBETA B BAKYYMCE,
MPUHIUIT OTHOCUTCIIBHOCTHU OUHIITEHHA.
OTHOCUTENTHLHOCTD OOTHOBPEMCHHOCTH. 33M621J'IGHI/IG
BPEMCHHU U COKpAIICHUC AJINHBI. 3Hepr1/1;1 " UMITYJIbC
peHﬂTHBHCTCKOfI HYaCTHIIHI.

«OcHoBbl CTO». Mcnonp3oBanne HHPOPMAITHOHHBIX
TEXHOJIOTHH JUIsl IOMCKA, CTPYKTYPUPOBaHUs,
WHTEpIpEeTAlMK U IPEJICTaBIeHNUs HH)OPMALIUU TTPU
MOJITOTOBKE COOOIIEHUI O I'paHUIAX PUMEHUMOCTH
KJlaccuueckoi Mmexanuku u ocHoBax CTO.
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CBs13b Macchl C 3HEPTUEN U UMITYJICOM PEIATUBUCTCKOM
4aCTHULIBI. DOHEPIHsl MOKOSI.

PA3JIEJI 7. KBAHTOBAS ®U3UKA (15 v)

6 DJIEeMEHThI KBAHTOBOM ®otonbl. Dopmyna [Tnanka cBsi3u SHEprun GOTOHA C €r0 OOBsicHEeHHe OCHOBHBIX TPUHITUIIOB JACHCTBUS

OTITHKHU 9acTOTOW. DHEprus U uMNnyibe Gporora. OTKpeITHE U TEXHUYECKUX YCTPOUCTB, TAKUX KaK: (POTOIIEMEHT,

(6 9) uccnenoBanue Gporodrddexra. OnbiTe A. I'. CToneTona. (dhoTomatuuk, conHevHas 6arapesi, CBeTOANOI; U YCIOBUM
3akonbl pororddexra. YpaBHeHHE DUHIITEHHA 115 ux 0€30MacHOro MPUMEHEHUS B IPAKTUIECKON YKU3HU.
dbotoaddekra. «KpacHas rpanuna» Gorodddexra. Pemenue pacu€THBIX 3a7a4 ¢ SBHO 3aJaHHOM (PU3NUECKON
Hasnenue ceeta. Onbrtsl I1. H. JIeGenena. MOJIETIBIO C UCTIOIh30BAHUEM OCHOBHBIX 3aKOHOB U (DOPMYIT
XuMu4eckoe JeicTBHE CBETa. KBAaHTOBOI ONTHKU. PerieHre kaueCTBEHHbBIX 33/1a4 C

OTIOPOi Ha U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOI onTHKU. Pacnio3HaBanue Gpu3nueckux siBICHUIA
B y4eOHBIX ONBITaX: (POTOIIEKTPUUECKHIA P PEKT,
cBeToBoe AaBieHue. Onrcanne n3y4eHHbIX KBAHTOBBIX
SIBIICHHUI U TIPOIIECCOB C MCIIOJIb30BaHUEM (PU3UIECKUX
BEJIMYMH: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA
BOJIHBI M YAaCTOTA CBETA, YHEPTUsI U UMITYJIbC (POTOHA.

7 Crpoenue aToma Mopens aroma Tomcona. OnbiTel Pezepdopaa no [IpoBenenue 3KCrieprMEHTa: HAOIOICHUE TNHEHYATOTO

(4 1) paccestHuIo a-yactull. [TnanerapHast Moaens aToMa. cniektpa. OObSICHEHHE OCHOBHBIX MTPUHIIUTIOB JICHCTBUS
[Toctrynatel bopa. M3nydyenue u normnomieare GOTOHOB IPU | TEXHUYECKUX YCTPOUCTB, TAKUX KaK: CHEKTPOCKOIL, Jiazep,
IIepexo/ie aToMa ¢ OJHOTO YPOBHS DHEPTUH HA JIPYTrOM. KBaHTOBBII KOMIIBIOTEP; U YCIOBHM UX 0€3011aCHOTO
Buner criektpoB. CiekTp ypoBHEH SHEpruu aToma NPUMEHEHHUS B TPAKTUYECKOH JKU3HH.

BosIoposia. BoiHOBBIE cBOVicTBA yacTuil. BomHbI e Pemrenne kaueCTBEHHBIX 3a/1a4 C OMIOPOH HA U3yYCHHBIE
Bpoiins. KopryckynsipHO-BOJHOBOI Tyalu3M. 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKHUE SIBICHUS 110 TEME
CrioHTaHHOE ¥ BBIHY)KJCHHOE H3ITyYeHHE. «Ctpoenue aromay. PacriosHaBanne Gpu3nuecKux sSBICHUH
B yU€OHBIX OMBITAX: BOSHUKHOBEHHE JTMHEHYATOTO
CTeKTpa. AHAJIN3 KBAHTOBBIX MTPOIIECCOB U SBJICHUN
C MCMOJIb30BaHNEM MOCTynatoB bopa.
8 ATOMHOE AP0 DKCIepUMEHTBHI, TOKa3bIBAIOLINE CI0KHOCTb CTPOCHHUS IIpoBeeHne y4eHHYECKOT 0 SKCIIEPUMEHTA: UCCIIEeJOBAaHUE

(5 9)

anpa. OTkpeiTHe pagunoakTuBHOCTH. OnbITHl Pesepdopna
10 OIIPEJIETICHUIO COCTaBa PaJUOAKTUBHOTO U3JTyYEHUSI.
CgoiicTBa anbda-, 6era-, raMMa-u3nydeHus. Brnusaue
pPaaMoOaKTUBHOCTH Ha )KHUBbIE OpraHu3Mbl. OTKpBITHE
MpOTOHA U HeWTpoHa. HykinonHas Moaens aapa
I'elizenO0epra—VBanenko. 3apsin siapa. MaccoBoe 4ncio

TPEKOB YacTHI] (110 TOTOBBIM (oTorpadusim). O0bsiCHEHHE
OCHOBHBIX IIPUHLIUIIOB I€NUCTBUS TEXHUUECKUX YCTPOICTB,
TaKMX Kak: TO3UMETp, KamMmepa Buibcona, saepHsIi
peakTop, aToMHast 60M0a; U ycI0BUi UX 6€301acHOTO
IIPUMEHEHHUSI B PAKTUYECKOM kU3HU. Pemenue
KAaueCTBEHHBIX 33Ja4 C ONIOPOIl Ha N3YYEHHBIE 3aKOHBI,
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anapa. M3oronsl. Anbda-pacnan. DIeKTPOHHBINH U
MTO3UTPOHHBIN OeTa-pacman. ['amma-uznyuenue. 3aKoH
pPaZAMoaKTUBHOIO pacaja. DHEPIUsl CBSI3U HYKJIOHOB B
snape. SAnepnsie cuibl. JledekT maccsl siapa. SAnepHbie
peakuuu. /lenenne u CUHTE3 SAEp. SaepHbIA peakTop.
Tepmosinepusbiii cuHTE3. [Ipo0IeMBI U TEPCIIEKTUBBI
SIIEPHOM PHEPTETUKU. DKOJIOTHYECKUE ACIIEKThI SIEPHOM
SHEPTreTUKU. DIeMEeHTapHble YacTULbl. OTKpbITHE
MI03UTPOHA. MeTo1bl HAONMIOAEHUS U PETUCTPALIUU
3J€MEHTapHbIX YacTull. OyHIaMEeHTAIbHbIE
B3auMoieicTBHs. ENMHCTBO pU3MUecKoil KapTHHBI MUpPa

3aKOHOMCPHOCTHU U (bmnqecxne ABJICHUS 110 TEMC
«AToMHOE sipoy». PacriozHaBanue (pU3MYECKUX SIBJICHUHN B
y4eOHBIX OIBITaX U B OKPYXKAIOIIEH KU3HU: €CTECTBCHHAs
U UCKYCCTBEHHAs PaJIMOaKTUBHOCTh. ONUcaHNE U3yUECHHBIX
KBAHTOBBIX SIBJICHUM U MPOIECCOB C UCIOIb30BaHUEM
(bu3MYeCKUX BEJIMYUH: MIEPUOJI OJTypacnaaa, YHeprust
CBs3H ATOMHBIX ACP. Ananuz MponeccoB U SIBJICHUM C
UCIIOJIb30BaHUEM 3aKOHOB U MOCTYJIATOB: 3aKOH
COXpaHEHHUS JIECKTPUUYECKOTO 3apsiJia, 3aKOH COXPaHECHHS
MaccOBOI'0 4YKcia, MocTyaaTsl bopa, 3akon
paanoakTUBHOrO pacnazia. Mcnonp3oBanue
UH(GOPMAIIMOHHBIX TEXHOJIOTHH JIJIs TIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN U NIPEACTABICHUS
uH(bOpMaIlMU TPU MOATOTOBKE COOOIIEHUH O TPUMEHEHUN
3aKOHOB KBAHTOBOM (i)I/IBI/IKI/I B TCXHUKE U TCXHOJIOTUAX.

PA3JIEJI 8. 9JIEMEHTBI ACTPOHOMMHU U ACTPOPU3UKHU (7 4)

DIIeMEHTHI
acTpou3uku
(7 1)

Oranel pazButus actpoHomuu. [lpukinagHoe u
MHUPOBO33PEHUYECKOE 3HAUEHUE aCTpOHOMUU. Bun
3B&3HOrO Heba. Co3Be3us, ipKre 3BE3/IbI, INTAHETHI, UX
BuauMoe aBrkeHne. ConHeunas cucrema. ConHue.
Conneunas aktTuBHOCTb. MicTounuk snepruu CosHIa 1
3BE31. 3BE3/Ibl, UX OCHOBHBIE XapaKTEPUCTUKU. JMarpamMma
«CTIEKTPAIBHBIN KJIACC — CBETUMOCTB». 3BE3/IbI TJIABHOU
MIOCJIE0BATEIBHOCTH. 3aBUCUMOCTh «Macca- CBETUMOCTb)
JUISL 3BE37] TJIaBHOM IOCIIEI0BATENbHOCTH. BHyTpeHHEe
cTpoeHue 3B€31. COBpEMEHHBIE NIPEACTABIEHUS O
MPOUCXOKACHUH U 3BoJtorK CoJIHIIA U 3BE3]1. DTarbl
KU3HHU 3B€31. Mueunsiii [1yre — Hama ["anakTuka.
ITonoxenue un nmxenue Comnaia B I'amaktuke. THIb
rajakTuk. PaguoranakTiuky v kBa3apel. YEpHBbIE ABIPHI B
spax rajakTuk. Beenennas. Pacmupenue Beenennoit.
3akon Xa06mna. Pa3Oeranue ranaktuk. Teopus bonpiioro
B3pbIBa. PenukroBoe n3nydenue. MacutabHasi CTpyKkTypa
Bcenennoii. Meraranaktuka. Heperénnslie mpo0iaembl
ACTPOHOMHUHU.

[ToaroroBka cooO1IeHNUH 0 METO/IaX MOTYYEHHUS] HAYUHbIX
ACTPOHOMUYECKUX 3HAHUM, OTKPBITUSAX B COBPEMEHHOMN
aCTPOHOMUH. BBITTOIHEHNE 3ajaHUH, TIPOBEPSIOIINAX
BJIaJICHUE OCHOBOIIOJIAraoIMMU aCTPOHOMUYECKUMU
MOHSATUSAMM, ITO3BOJIIOIIMMU XapaKTepU30BaTh MPOLECCHI,
IIPOUCXOMAIINE B 3BE3aX, B 3BE3AHBIX CUCTEMAX, B
MEXTaJaKTUYEeCKON cpefie; ABM)KEHNE HEOECHBIX Tell,
sBOJIOIMIO 3BE3 U Beenennoii. [lpoBenenue HabmroaeHuit
HEBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX NIPWIOKEHUN JUIsl ONPEEIICHUS
I0JIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO /1aTy:
OCHOBHBIE c03Be3/11s1 CEBEPHOTO MOJIyLIapus U

sapkue 3BE3/bl. [IpoBeieHre HAOIIOAECHUH B TEIECKOI
Jlynsl, utaner, Mueynoro Ilyru.
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OBOBUIAIOIIEE IOBTOPEHUE (4 u)

10

CucreMaTu3aius
1 00001IeHrE
MaTepuaia Kypca
bu3uKu

(4 1)

Ponb ¢usuky n acTpOHOMUHU B SKOHOMUYECKOH,
TEXHOJOTHYECKOH, COIMAILHON 1 3TUYECKOU chepax
NeSITeIbHOCTH YEJIOBEKa; POJIb M MECTO (PU3UKU U
ACTPOHOMUU B COBPEMEHHOM HAay4YHOH KapTUHE MUPA; POJIb
¢busnueckoil Teopun B GOpMUPOBAHUU NPEACTABICHUI O
(bu3HUECKOl KapTUHE MUPA, MECTO (PU3HUECKON KapTHUHBI
MHpa B 0011IeM Psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

VY4acTtre B AMCKYCCHH O POJH (PU3UKHU U aCTPOHOMUU B
pa3nuyHbIX chepax aesTeabHOCTH YenoBeka. [TonrotoBka
cooOuIeHni 0 MecTe GU3NIECKON KapTHHBI MUpPaA B PSILy
COBPEMEHHBIX IIPEACTABICHUM O IPUPOJE. BeInoHeHNe
y4eOHBIX 3aJJaHUH, TEMOHCTPUPYIOIIHUX OCBOEHUE
OCHOBHBIX NOHATHH, (PU3NYECKUX BEIUYUH U 3aKOHOB
kypca ¢uszuku 10—11 xmaccos.

Pe3eps (3 4)
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