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INOACHUTEJIbBHAS 3AIINCKA
OBIIASA XAPAKTEPUCTUKA YUEBHOI'O IIPEJAMETA «®U3UKA»

®du3rKa Kak HayKa o HamOosiee OOLIMX 3aKOHAX MPUPOIBI, BHICTYIMAasi B KayeCTBE y4eOHOTO
IpeIMeTa B IIKOJE, BHOCUT CYLIECTBEHHBII BKJIaJ B CHCTEMY 3HaHUNH OO0 OKpY’KarollleM MHpE.
LIxonapHBINA KypC GU3HKH — CUCTEMOOOPA3YIOLIUI /Ui €CTECTBEHHO-HAYYHBIX YUeOHBIX IPEIMETOB,
MOCKOJIbKY (pM3UYECKHE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBICHUHN, U3y4aeMbIX XUMHEH,
Oouonoruei, puzndeckoi reorpadueii u actpoHoMuei. Ficnonp3oBaHue U AKTUBHOE MTPUMEHEHUE
(Gu3nyecKX 3HAHUN ONpeAeNsieT 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 GOPMUPOBAHHE YMEHUN MPUMEHSATh HAYYHBIH METOJ MO3HAHUS TPH
BBIIIOJTHEHUN UMM YUEOHBIX MCCIIEOBaHUN.

B ocHOBy kypca (u3MKH CpeaHeil MIKOJBI MOJOMXEH psii HAeH, KOTOPbIe MOXXKHO pacCMaTpHUBAaTh
KaK IPUHLUIIBI €r0 IOCTPOCHHS.

Hoesn uyenocmnocmu. B COOTBETCTBUM C HEW KypC SBIAETCS JOTMYECKH 3aBEpPIIEHHBIM, OH
COJIEp)KUT MaTepual M3 BCEX pa3feloB (U3MKM, BKIIOYAET KaK BOINPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOU (PUBHKH.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HeW MaTepuan Kypca (Gu3uku OOBEIWHEH BOKPYT
¢usnyeckux teopuil. Benymmm B Kypce sBisieTcsi pOpMUPOBaHUE INPEICTABICHUM O CTPYKTYPHBIX
YPOBHSIX MAaTEPHUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peannsanus NOpeanoyaracT HMCIOJIb30BAHUE T'yMaHUTapHOI'O
noTeHNHaNa (U3MIECKONW HAyKH, OCMBICICHHE CBSI3W DPa3BUTHS (U3NKU C pa3BUTHEM OOIIEeCTBa, a
TaK)XK€ C MHUPOBO33PEHUYECKHMMH, HPAaBCTBEHHBIMU M HKOJOTMYECKUMHM MPOOIeMaMu.

Hoea npuknaounoi nanpagnennocmu. Kypc ¢usuku mnpennonaraeT 3HAKOMCTBO C IIMPOKUM
KPYTOM TEXHUYECKHX U TEXHOJOTMYECKHMX NPUIOKEHUM M3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoea rkonozuzayuu peanusyercs MoCpeaCTBOM BBEACHUS DJIEMEHTOB COJACPKAaHUS, NOCBAMIEHHBIX
SKOJIOTHYECKUM Mpo0OiieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH,
a Takke OOCyXJaeHUsT TpoOjeM palMOHAIBHOIO IPUPOJOINOIB30BaHUS U IKOJOTMYECKOMU
0€30MacHOCTH.

CTep>KHEBBIMU 3JIEMEHTAaMU Kypca (GU3MKU CpelHell IIKOJbl SBIAIOTCA (U3NYECKHE TEOpHUH
(bopmupoBaHue  MpeACTaBIEHHH O CTPYKType MOCTPOCHHs (U3UYECKOW TEOpPUH, POIH
(yHIaMEHTAIbHBIX 3aKOHOB M IPHUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O MPUPOJIE, TpaHULAX
NPUMEHUMOCTH TEOPHUM, JJISI ONMUCAHUS €CTECTBEHHO-HAYYHBIX SIBICHHUI U MPOIIECCOB).

CHCTEeMHO-JIeITENbHOCTHBIM TNOAXO0A B Kypce (GU3MKU pealu3yeTcs Mpexkae BCero 3a Cuér
OpraHu3aluu YKCIEPUMEHTAIBHON /eATeIbHOCTH oOyyvaromuxcs. [ 6a30Boro ypoBHsl Kypca (pU3HKH
— 9TO HCHOJB30BAHUE CUCTEMBI (POHTAIBHBIX KpPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M JIaOOPaTOPHBIX
pabot. Ilpu sToM obecneunBaeTcsi OBI3ACHHE OOYYAIOUIMMUCS YMEHUSMU TPOBOAUTH KOCBEHHBIE
U3MEpEeHMs], UCCIIEeOBAHUS 3aBUCUMOCTEH (U3NYECKHUX BEJIMYMH W MOCTAHOBKY OIBITOB IO NPOBEpKE
IIPENJIOKEHHBIX TUIIOTES.

bonplioe BHUMaHHE YAENSIETCS PEIICHUIO pacUYE€THBIX M KadyeCTBEHHBIX 3anad. Ilpm stom mis
pacuéTHBIX 3aJay MNPUOPUTETOM SIBISIOTCS 3aJa4dl C SIBHO 3aJaHHOM (HU3MUYECKOM MOJenblo,
MO3BOJIAIOIIME NPUMEHATh HU3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO paslena Kypca,
TaK W HMHTETpUPYs 3HAHUSI U3 Pa3HbIX pa3fenoB. [l KaueCTBEHHBIX 3a1a4 IPHOPUTETOM SIBIISIFOTCS
3a7laHusl Ha OOBSICHEHUE MPOTEKaHHUsl (PU3NUYECKUX SIBIEHUN M MPOIECCOB B OKPY KAIOIIEH >KHU3HHU,



HEJIM N3YYEHWA YUEBHOI'O ITPEJIMETA «®PU3UKA»

OCHOBHBIMH TIETSIMU U3y4deHUs] PU3MKU B O0IIEeM OOpa3OBaHUU SIBISIOTCS:

— ¢opmupoBaHUe HHTEpECa U CTPEeMIICHUS OOYdYalOIIMXCA K HAayYHOMY H3YyUYCHHIO HPUPOIBI,
pa3BUTHE WX MHTEIUICKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

— Ppa3BHTHE NPEJCTABICHUH O HAYYHOM METOJAE MO3HaHWS U (HOPMHUPOBAHHE MCCIEIOBATEIBCKOIO
OTHOIIEHUSI K OKPYKAIOIIUM SIBICHUSM;

— ¢opMUpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa U3yUYEHHS OCHOB CTPOCHUSI MATEpUU U
(GyHIaMEeHTaIbHBIX 3aKOHOB (DU3UKH,

— (opmupoBaHUe YMEHHI OOBSICHATD SIBICHHS C UCIIOJIb30BAHUEM (PU3UUECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeNbCTB,;

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

JlocTimkeHne STHX I1eneil O0ecleYrBaeTCsl PelIeHHWEM CIEAYIOUIUX 337ad B MPOLECCe M3YUYCHHS

Kypca (pU3uKU Ha YpOBHE CPEHEro 00I1ero oopa3oBaHus:

— NpUOOpETeHHe CUCTEMBbI 3HAaHUN 00 OOMMX (PU3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX,
BKJTIOYAss MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, DJIEKTPOJUHAMHUKY, KBAHTOBYIO (DM3UKY U JIEMEHTHI
acTpo(U3UKHY;

— (opMUpOBaHUE YMEHUN NPUMEHSATh TEOPETUUYECKUE 3HAHUS ISl OOBSICHEHUS] GU3MUYECKUX SIBICHUM
B IPUPOJE U I NPUHSATUS IPAKTUYECKUX PELICHUH B IOBCEIHEBHOM >KU3HU;

— OCBOGHHE CIIOCOOOB pEIICHHS PAa3TUYHBIX 33[a4 C SBHO 33JaHHON (PU3MYECKOW MOJENbIO0, 3ajaad,
MO/IPa3yMEBAIOIINX CaMOCTOSITEIbHOE CO3/aHue (PU3UYECKOM MOJIENH, aICKBATHON YCIOBHUSIM
3a/1a4H,

— TOHMMaHHE (U3UYECKUX OCHOB U TMPHUHIMUIOB JEHCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOLIECCOB, X BIUSHUSA HA OKPYIKAIOILIYIO Cpeay;

— OBJAJEHUE METOJaMHU CaMOCTOSTEIbHOIO IUJIAHUPOBAHUSI U  NPOBENEHUS  (PUINUYECKUX
SKCIEPUMEHTOB, aHalW3a M UHTepHpeTrauuu HWHPOPMAIUM, OMpeAeNeHUus JTOCTOBEPHOCTH
MOJYyYEHHOI'O PEe3yJIbTaTa,

— CO3/IaHUE YCJIOBHUH JIJIS Pa3BUTU YMEHUU MPOECKTHO-UCCIEI0BATEIbCKOM, TBOPUECKOMN
JeATEIbHOCTH.

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

B cootBerctBun ¢ ®I'OC COO ¢usuka sBisieTcss 00sS3aTeNbHBIM MPEIMETOM Ha YPOBHE CPEIHETO
obmiero oOpas3oBanus. JlaHHas mporpaMma IpeaycMaTpuBaeT u3ydeHue (Qu3MKu Ha 0a30BOM YPOBHE B
00béMe 136 u 3a aBa roga oOyuenus no 24 B Hexenmto 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 SIBICHUIH
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

Mexannueckoe aBrmxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTO IBHKeHUsA. Cuctema oTcuéra. TpackTopus.
[lepemenienue, ckopocTh (CpeaHssi CKOPOCTb, MTHOBEHHAs: CKOPOCTh) M YCKOPEHHE MaTepuaibHONW TOUKH,
UX IIPOEKIMH Ha OCH CUCTEMBI KoopAuHAaT. CI10’KeHUE IEPEMEIICHUN U CII0)KEHUE CKOPOCTEM.
PaBHOMEpHOE M paBHOYCKOPEHHOE PSIMOJIMHEHHOE ABIKeHUE. [ paduku 3aBUCUMOCTH KOOPIMHAT,
CKOpPOCTH, YCKOPEHHUS, IIyTH U NIepeMeILeHs] MaTepUaibHOI TOUkU 0T BpeMeHH. CBOOOHOE MaieHHE.
VYckopenue cBoboHOTO najgenus. Kpuponuuelinoe aBuxeHue. JBrmkeHne MaTepuaibHON TOUKH 110
OKPY’KHOCTH C IIOCTOSSHHOM 110 MOZYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JTMHEWHAs cKopocTs. Ilepuon n
yacrora oOpanieHus. LleHTpocTpeMHUTeIhbHOE YCKOPEHHE.

Texnuueckue ycmpoticmea u npakmuyeckoe npumerenue: CuoMeTp, IBUKEHUE CHApPsI0B, LIETIHbIE U
pEMEHHBIE NIepeaayn.

Hemoncmpayuu

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

2. IlpeoOpa3oBaHue JBUKEHUH C UCIIOIb30BAHUEM ITPOCTHIX MEXAHU3MOB.

3. 3ydeHune ABM>KEHUA LIapuKa B BSI3KOM JKUIKOCTH.

4. ITanenue Ten B BO3AYXE U B pa3peKeHHOM ITPOCTPAHCTBE.

Yuenuueckuii sxcnepumenm, nabopamopnuvie 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.
Tpernii 3akoH HproTOHA 17151 MaTEpHANIBHBIX TOYEK. 3aKOH BCEMUPHOTO TAroteHus. Cuna tspkectu. [leppas
KocMHyeckast ckopocTb. Cuna ynpyrocti. 3akoH ['yka. Bec Tena. Tpenue. Buasl Tpenus (moxos,
cKosbkeHus1, kaueHus ). Cuna tpenusi. Cyxoe tpenue. Cusa TpeHUs CKOJIBKEHUSI U CUJla TPEHUS
nokosi. Koagpunuent tperans. Cuma conpoTHUBIEHUS NMPH IBUKEHUU TeJla B KHUJIKOCTH WU Ta3e.
[ToctynarensHoe U BpallaTeabHOE ABHKEHHE aOCOIIOTHO TBEPAOTO Tesa. MOMEHT CHIIbI OTHOCHUTENBHO
ocu BpateHus. [Iimeqo cuibl. YceinoBus paBHOBECHs TBEPIOTO TeEIA.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumereHye. TOAIUITHAKY, IBUKEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Hemoncmpayuu

. SIBnenue uHepuuu.

. CpaBHEHUE MacC B3aMMOJACHCTBYIOIINX TEI.

. Bropoii 3akoH HeroToHa.

. U3mepenue cu.

. CnoxxeHue cui.

. 3aBUCUMOCTb CHJIBl YIPYTOCTH OT Ae(opMarum.

. HeBecomocTs. Bec Tena mpu yCKOpEHHOM NOABEME U MTaJICHUH.

. CpaBHEHUE CUII TPEHUS NOKOSI, KAUEHUS M CKOJIbKCHMUS.

. YcnoBus paBHOBecUs TBEPAOTo Tesa. Buabl paBHOBeCHS.
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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 sneprust MaTepuaibHOM Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.
[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. 3AaKOH COXPAHEHUS MEXAHUYECKOM dJHEPIruu. YIpyrue u Heynpyrue
CTOJIKHOBEHHUSI.

Texnuueckue ycmpoticmea u npaxmuyeckoe npumeHnenue . BOLOMET, KONEP, IPYKUHHBIA TUCTOJIET,
JBUJKCHHE PaAKET.

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 CHJIbI C ©3MEHEHHEM MEXaHUYECKOM 3HEPIuu Tejla Ha IpuMepe
PacTsKEHUsI PE3UHOBOTO XKIyTa.

PA3JIEJI 3. MOJIEKYJIIPHAS ®U3UKA U TEPMOJNHAMUKA

Tema 1. OCHOBBI MOJIEKYJIIPHO-KUHETUUYECKOW TEOPUH

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 TE€OpUH UealIbHOTO raza. AOCONMIOTHAsS TeMIiepaTypa Kak Mepa cpeHei
KMHETUYECKON YHEPIUM TEMJIOBOTO ABMKEeHUs yacThll ra3a. [llkana remneparyp KensBuna. ['a30BbIe
3aKkoHbl. YpaBHeHne MenneneeBa—Kuaneiipona. 3akon Jlanerona. M3ompoiieccsl B uaeanbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe mpeactaBaeHne U30MPOIECCOB: H30TEPMA,
u30Xxopa, uzodapa.

Texnuueckue ycmpouicmea u npakmuyeckoe npumeHerue: TEpMOMETp, OapoMeTp.

1. OnbITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOSHHE BELIECTBA, POTOrpaduu MOJIEKYS OPTaHUYECKUX
COCTUHEHUN.

2. OneiThl 0 AUQY3UH KUTKOCTEH U Ta30B.

3. Mopenb OpOyHOBCKOTO JIBHKCHHS.

4. Mopnens onbita lltepHa.

5. OnBITHI, TOKA3bIBAIOIIME CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aMMO/ICHCTBHS.

6. Mopenb, WUTIOCTPUPYIOLLAsk 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. UccnenoBanue 3aBUCUMOCTH MEXTY TapaMETPAMH COCTOSHUS Pa3peKEHHOI0 rasa.



Tema 2. OCHOBBI TEPMOJUHAMUKU

TepmoauHaMuyeckas cucreMa. BHyTpeHHss SHeprusi TEpMOANHAMUYECKON CUCTEMBI U CIIOCOOBI €€
u3MeHeHus. KonuuecTBo TemnoTsl U paboTta. BHyTpeHHsIsI SHEpTHsl 0IHOATOMHOTO MealbHOro ra3a. Buabl
TEIUIONEPEa4yt: TEIJIONPOBOJHOCTD, KOHBEKLIUSA, U3Iy4YeHHE. Y IeNIbHAs 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{ Temmooit mammmnsl. [ukn Kapro u ero KITJI. Oxonorndyeckue npooiaeMbl
TEIIOPHEPTETUKHU.

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

Jemoncmpayuu

1. I3MeHeHne BHYTpEHHEH SHEpruy Tella PU COBEPLIEHUH paOOThI: BBUIET MPOOKHU U3 OYTHIIKH MOA
JIEMCTBUEM CKATOTO BO3JlyXa, HarpeBanue pupa B JaTYHHOH TPYOKe IMMyTEM TPEHUS
(BuaCOIEMOHCTpAITHA ).

2. I3MeHeHue BHYTpEHHEH dHEPTrUu (TeMIiepaTyphl) Tea IpH TeIionepeaaye.

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. Hacklmennslil map. Y aenbHas TemoTa napooopa3oBaHus. 3aBUCUMOCTh TEMIIEPaTypbl KUTICHUS
oT nasnenus. TBEpaoe teno. Kpucramwmmueckue u amopdHbie Tesia. AHU30TPONHS CBONCTB KPUCTAJIIOB.
Kunnkne xpucramisl. CoBpeMeHHble MaTepuaisl. [InaBnenne n kpucrammsanus. Y 1enbHas TerioTa
riassieHus. CyOnumanus. Y paBHEHHE TEMJIOBOIO OalaHca.

Texnuueckue ycmpoucmea u npaxmuieckoe npumeneHue: TATPOMETP U MCUXPOMETP, KATTIOPUMETP,
TEXHOJIOTHH MOIY4E€HHs COBPEMEHHBIX MaTEPUAJIOB, B TOM UMCJIE HAHOMATEpUAIOB, 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 sxkcnepumenm, nabopamopnuie padbomuot

1. I3MepeHre OTHOCUTENBHON BIAKHOCTH BO3IyXa.

PA3JIEJI 4. SJIEKTPOAMMHAMUKA

Tema 1. DnekTpocTaTuka

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. [lpuHnun cynepno3unuu 31eKTpudeckux nosel. JINHUU HanpsKEHHOCTH AJIEKTPUYECKOTO TTOJIS.
Pabora cui sanekrpocratuyeckoro nois. [lorennuan. Pasnocts norenumanos. [IpoBogHuKy 1
JTURJIEKTPUKHU B JIEKTPOCTATUYECKOM ToJie. J{uaneKkTpruueckas MpOHUIAEMOCTh. DIEKTPOEMKOCTb.
Konpnencarop. D1ekTpo€MKOCTh TUNIOCKOTO KOHIEHCATOpa. DHEPIHsl 3apsyKEHHOT0 KOHJEHCaTopa.
Texnuueckue ycmpoucmea u npaxmuieckoe npumenerue: 3EKTPOCKOIL, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIINTA, 3a3€MIICHUE JIEKTPOIIPUOOPOB, KOHIEHCATOP, KOMMMPOBAIBHBIN anmapar,
CTPYUHBIN IPUHTED.

Jemoncmpayuu

1. YCTpoiCTBO M IPUHIIMI ACUCTBUS JIEKTPOMETPA.

2. B3aumoeicTBUE HadJIEKTPU30BAHHBIX 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 INIOCKOI0 KOHJIEHCATOPA OT IUIOLIAAHN TUIACTUH, 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 )
3nekTpudeckoi nenu. Kopotkoe 3ambikanue. DIeKTpOHHAs TPOBOJAUMOCTD TBEPABIX METAIIOB.
3aBUCUMOCTD COTIPOTUBIICHUS METAJJIOB OT TeMIiepaTyphl. CBEpXIPOBOIUMOCTD. DIEKTPUUECCKUN TOK B
Bakyyme. CBolicTBa 25IeKTpOHHBIX My4koB. [TomynpoBoanuku. CoOCTBEHHAs ¥ MPUMECHAS POBOUMOCTD
noJIynpoBoJHUKOB. 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 . aMIepMeTp, 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 CONTPOTUBIICHUS] LIMIIMHIPUYECKUX TIPOBOJHUKOB OT JJIMHBI, IUIOHIAH TONIEPEYHOTO
CEUYCHHS U MaTepuaa.

3. CmenranHoe coeIMHEHNE TTPOBOTHUKOB.

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.

Yuenuueckuii sxkcnepumenm, nabopamopnwvie padbomot

1. U3yuenue cMemaHHOTO COSTMHEHUS PE3UCTOPOB.

2. N3mepenue 3/IC uctoyHuka TOKa U €ro BHYTPEHHETO COMPOTUBIICHHUS.

3. HaGurotenne anmekTpomn3a

11 KJIACC

PA3JIEJI 4. DJIEKTPOAMMHAMUKA

Tema 3. MaruuTtHoe noje. D1eKTpOMarHuTHAsE HHAYKIIHS

[TocrosiHHbIE MAarHUTHI. B3auMoaelcTBre MOCTOSHHBIX MATHUTOB. MaruutHoe noje. BeKTop MarHuTHOU
UHAYKUUU. [IpuHIMD cyneprno3uiuy MarHuTHbIX nojei. JInnuu MmaruutHol uuaykuu. Kaptuna nuHuit
MarHUTHOM MHJIYKIIUH MO TOCTOSIHHBIX MarHUTOB. MarHuTHoe 1osie mpoBoAHMKa ¢ TokoM. Kaptuna
JUHUN UHIYKIUHA MarHUTHOTO TOJI JUTMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJHUKA, KATYIIKH ¢ TOKOM. OnbIT DpcTeaa. BzanmoieiicTBre MpoBOJHUKOB ¢ TOKOM. Cuiia Ammepa,
e€ Moayab U HanpasieHue. Cuna Jlopenua, e€ Monynb U HanpaBiieHUE. [[BrykeHUE 3apsyKEHHOW YacTHIIbI B
OJIHOPOJTHOM MarHuTHOM moJje. Pabora cuisl Jlopenna. SIBiaeHue anmekTpoMaraHuTHON HHAYKIHH. [ToTok
BEeKTOpa MarHUTHOM MHAYKIUU. DJ1C nHAYKINN. 3aKOH 3JIEKTPOMAarHuTHON MHAYKIMK Papases.
Buxpeoe anextpuueckoe nose. DC HHAYKIMHA B TPOBOJIHUKE, IBUKYIIEMCS MOCTYIATEIbHO B
OIHOPOAHOM MarHutHoM nouie. IIpasuio Jlenna. MaaykTuBHOCTD. SIBieHue camonnaykuuu. J/1C
CaMOMHAYKIMHU. DHEPrUsi MArHUTHOT'O MOJISI KATYIIKH ¢ TOKOM. DJIEKTPOMAarHuTHOE IOJIE.



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. U3yuenrne MarHuTHOTO TOJI KATYIIKA C TOKOM.

2. UccnenoBanue ACMCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy

C TOKOM.

3. UccnenoBanue siBIEHUS 3J€KTPOMArHUTHOW MHIYKIUU.

O 0 1N DN B W —

PA3IEJI 5. KOJIEBAHUA U BOJIHBI

Tema 1. Mexannueckue 1 3JIeKTPOMAarHUTHBIE KOJICOaHMs

Konebarenpnas cucrema. CBoOOgHBIE MeXaHHUYecKHe KoneOanus. I 'apmonnueckue konebanwus. [lepuon,
4acToTa, aMIuTyaa u (asza xonedanuii. [IpyxkuHHBIA MasTHUK. MaTeMaTudecKuil MasiTHUK. Y paBHEHUE
rapMoHHMuYecKuX kosiebanuit. [IpeBpaienne sHepruu npu rapMoOHHUECcKuX Kojiebanusix. KonedarenpHblit
KOHTYp. CBOOOIHBIE 3TIEKTPOMArHUTHBIE KOJIeOaHUS B HI€aTbHOM KOJIeOaTEIbHOM KOHTYpE. AHAIOTH
MEXJly MEXaHUYECKUMHU U JIEKTPOMarHUTHbIMU KojiebanusamMu. @opmyna TomcoHa. 3aKoH coXpaHEHUs
SHEpPIruy B UI€AIbHOM KosiebaTenbHOM KoHType. [IpencraBienne o 3aTyxaromux KojaeOaHHsIX.
BoinyxxnenHsle Mexanuueckue kosebanus. Pesonanc. BeIHyX/1€eHHbIE 371€KTPOMarHUTHBIE KOJIEOaHMUsL.
[lepemennsbIit TOk. CHHYCOUIaTbHBIN NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMILIUTYTHOE U
JeiicTByoIIee 3HaUeHHE CUIIbl TOKa U HanpsbkeHus. Tpanchopmarop. [IpousBoacTso, nepenava u
noTpeliIeHue 3IEKTPUUECKOM SHEPTUU. DKOJIOTHUYECKHE PUCKU TPU MPOU3BOACTBE AJIEKTPOIHEPTUH.
KynbTypa ncrnosnb3oBaHusl 371€KTPOIHEPTHH B IOBCEAHEBHON KU3HU.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumerenue: dEKTPUIECKUN 3BOHOK, TEHEPATOp
NEPEMEHHOT0 TOKa, JIMHUU JIEKTporepeay.

Hemoncmpayuu

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

3. UccnenoBanue CBOMCTB BHIHYKIEHHBIX KOJIEOAHUH.

4. HaGnroieHue pe3oHaHca.

5. CBOOOHBIC DTIEKTPOMArHUTHBIE KOJICOaHUSI.

6. OcuniorpamMmsl (3aBUCHUMOCTHU CUJIbI TOKA U HANIPSIKEHUSI OT BPEMEHH) JIJIs1 AJIEKTPOMATrHUTHBIX
Kosie0aHui.

7. Pe3oHaHC Npy NOCIe10BaTEIBHOM COEAMHEHUH PE3UCTOpPa, Ka-

TYIIKH WHIYKTUBHOCTH M KOHJACHCATOPA.

8. Mozenp TMHUM 3IEKTPONEpEayn.

Yuenuueckuii sxkcnepumenm, nadbopamopnvie padbomot

1. MccrnenoBanue 3aBUCIMOCTH TIEPUOIa MaJbIX KOJIeOaHUl Tpy3a Ha HUTU OT JUTMHBI HUTH U MacChl Tpy3a.
2. VlccnemoBaHre TIEPEMEHHOTO TOKA B IIEMTH U3 MTOCIIEIOBATEIHHO COSAMHEHHBIX KOHICHCATOPA, KATYIIKH
U pe3ucTopa.

Tema 2. MexaHMueCKHE U 3JIEKTPOMArHUTHBIE BOJIHBI

Mexanundeckre BOIHBI, yciIoBUs pactipoctpanenus. [lepuoa. CkopocTs pacnpocTpaHEeHUs U JUIMHA BOJIHBI.
[Tonepeunsle u MpoaoabHBIE BOJIHEL. MHTEphepentys n audpaxius MexaHn4eckux BoIH. 3ByK. CKOpoCTh
3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3Byka. DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS U3TyUEHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opuenTanus Bektopos E, B, V B anekTpomaruntHoi BosHe. 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 npakmuyeckoe npumeHeHue: My3blKalbHble HHCTPYMEHTBI, YIIbTPa3ByKOBast
JMarHOCTHKA B TEXHUKE U MEIUIIMHE, pajap, paIuopuéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, 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,

IpeIoMIICHHUE, TONSpU3anus, TMppaKkus, HHTepPEepeHIINS.

Tema 3. Onrtuka

['eomeTpuueckas onrtuka. [IpsmonuHeitHoe pacripocTpaHeHHe cBeTa B OJJHOPOAHOM cpene. Jlyu cBeTa.
ToueuHnslil ucTOUHUK cBeTa. OTpakeHUE cBeTa. 3aKOHbBI OTpakeHus cBeta. [locTpoenue nzoOpaxxkeHui B
TUIOCKOM 3epkasie. [Ipemomiienue cBeta. 3aKOHBI IPEJIOMIICHHS cBeTa. AOCOTIOTHBIN MMOKA3aTelh
npenomiieHus. [lonmHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yromi moJiHoro BHyTPEHHETr0 OTPayKEeHUsI.
Hucnepcus ceeta. CiioxkHbId coctaB O6enoro csera. [[Ber. CoOuparomniue u paccenBaromne 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(EPEHITMOHHON
KapTHHE OT JIBYX CHH(]a3HBIX KOTEPEHTHBIX UCTOYHHUKOB. J{udpakius ceeta. udpakiuonnas pemeTka.
VYcnoBue HabII01eHUS TJIaBHBIX MAaKCUMYMOB IIPH MaJIEHUU MOHOXPOMATHYECKOTO CBETA Ha
mudpakmonHyro peméTky. [lonsapuzanus ceera.

Texnuueckue ycmpoticmea u npakmuyeckoe npumerenue: 04Ky, aymna, poroanmnapar, NpOeKIMOHHbBIN
anmapar, MUKPOCKOII, TETIECKOI, BOJOKOHHAs ONTHKA, AU(PPAKIIMOHHAS PEIIETKA, TOISPOUI.
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 nudpakmuum ceta.

. HaGnronenue nucnepcuu cBeta.

. [lonydenune cexTpa ¢ HOMOUIbIO IPU3MBI.

. I[onmy4yenue criekTpa ¢ HOMOIIBI0 AUDPAKIIMOHHON PEIIETKH.

10. HaGroneHue nmossipu3aiiy 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 CHELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

['panu1Ibl MPUMEHUMOCTH KJIacCHYECKOM MexaHUKHU. [locTynaTel cienuanbHOM T€OPUH OTHOCUTEIBHOCTH:
MHBAapHAHTHOCTb MOYJISI CKOPOCTH CBETA B BaKyyMe, IPUHIIUII OTHOCUTENILHOCTH DUHILITEIHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aM€EIJIEHHE BPEMEHU U COKPAILEHNE AJIUHBI.

DHEpPrus U UMITYJIbC PEISATUBUCTCKON YacTUIbl. CBA3b MACCHI C SHEPTUEH U UMITYJILCOM PESITUBUCTCKOM
YacTULIBI. DHEPrHs MOKOSI.
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PA3JIEJI 7. KBAHTOBAS ®U3UMKA

Tema 1. Di1eMeHTBI KBAaHTOBOU ONTHUKH

®otonsl. Popmyna [Inanka cBsi3u 3HEprum (PoToOHA € €ro YaCTOTON. DHEPTUs U UMITYJIbC (POTOHA.
OtkpeiTue u uccienoBanue Gorordpdexra. 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, COTHEUHAsE OaTapes,
CBETOJIUO/I.

Jemoncmpayuu

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

2. UccnenoBanue 3akOHOB BHEIIHEro Gporodddexra.

3. CeeTroauo.

4. Conneynas 6arapes

Tema 2. CtpoeHue aroma

Mopnens atoma Tomcona. OnbiTel Pezepdopaa o paccesauto a-yactuil. [InanerapHas mozaens aToma.
[Moctynarer bopa. M3nydenue u noriomieHne GOTOHOB MIPH MEPEX0Ie 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: CieKTpalibHbIN aHamu3 (CIeKTPOCKOM), J1a3ep,
KBaHTOBBI KOMITBIOTED.

Hemoncmpayuu

1. Monens oneita Pesepdopaa.

2. OnpeneneHue AJIMHBI BOJIHBI JIa3epa.

3. HabnroneHue nuHeN4aThiX CIEKTPOB U3ITyYEHHUS.

4. Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamopnsie paéomot

1. HabmroieHue MMHeRvYaToro CeKkTpa.

Tema 3. ATomHOE s11pO

OKCHEepUMEHTHI, JOKA3bIBAIOIINE CI0KHOCTh CTPOEHHUS siipa. OTKPBITHE PaliOaKTUBHOCTH. OMBITHI
Pesepdopna no omnpenesneHuto cocTaBa paJuoakTUBHOro n3nydeHus. CBoiicTBa anbga-, 6era-, raMma-
u3yyeHus. BnusHue painoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTkpbITHE IPOTOHA U HeWTpoHa. HykiionHas moaens sapa ['eiisenOepra—IUlBanenko. 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 siapa. Snepuble peakuuu. Jlenenue u cuntes saep. AnepHslil peakrop. TepmosinepHblii
cuHres. [IpobaeMbl ¥ NepCHeKTHBHI SAEPHON SHEPTeTUKH. DKOIOTUYECKHE aCTIeKThI IIePHON YHEPreTUKH.
OnemeHTapHbIe YacTULIbl. OTKPBITHE MO3UTPOHA. MeToAbl HAOIIOCHHS U PETUCTPALIUU AIEMEHTAPHBIX
yactuil. @yHAaMeHTalbHbIE B3auMOJIecTBUs. EMMHCTBO pu3HuecKkoil KapTUHBI MUPA.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHnenue: J03UMeTp, Kamepa 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

OTanbl pa3BUTHA acTpoHOMUH. [IprkiiamHoe 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3Bé3aaoro HeOa. Co3Be3ausi, spKkue 3BE3MbI, INIAHETHI, UX BUAUMOE ABMkeHHe. CoTHEeuHas cUcTeMa.
Counnie. ConHeyHas akTUBHOCTh. MicTrounuk 3Heprun CosHia v 3BE€371. 3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTHKU. J{narpamma «CIeKTpaibHbIN KJIacC — CBETUMOCTbY. 3BE3/1bI IJIaBHOU
MTOCJIEIOBATEILHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCThLY JIJIA 3BE3]T IIIaBHOM IMOCISIOBATEIILHOCTH.
Buytpennee ctpoenue 38€311. COBpeMEHHBIE NIPEACTABIEHUS O IPOUCXOXKACHUHU U 3Bosrounu CosHua 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. YEpHBIE IBIPHI B siApax rajlakTuk. BeenenHas.
Pacmupenue Beenennoit. 3akon Xab66:ma. Paz6eranue ranaktuk. Teopus bonbimoro B3peiBa. PenmkroBoe
u3nydenue. Macmtabnas ctpykrypa Beenennoit. Meraranaktuka. Hepeménasie npoGiieMbl aCTPOHOMHUH.

Yuenuueckue naonooenusn

1. HaGnronenus HEBOOPY>KEHHBIM TJIa30M C UCIIOIb30BAHUEM KOMITBIOTEPHBIX MPUITIOKESHHUM N5t
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'pasicoanckoe 6ocnumanue:

— c(OPMHUPOBAHHOCTD TPAKIAHCKOH IMO3UIINHN 00YyUJaAIOMIETrocsi KaK 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 (PYHKLMSIMU U
Ha3HAYCHHEM;

— FOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOM IEATEIBHOCTH.

Ilampuomuueckoe éocnumanue:

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

— LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM; JOCTHKEHHUSIM POCCUHCKHUX YUEHBIX B
obsacTu UMK U TEXHUKE.

/lyxoeno-npascmeennoe 6ocnumanue:

— c(hopMHpPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMUSI, STUUECKOIO TOBEICHHUS;

— CHOCOOHOCTh OLIEHUBATh CUTYAIMIO ¥ IPUHUMATh OCO3HAHHBIE PEILICHHs], 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, BKJIOYasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYILEro (GPU3NIECKOM
HayKe.

Tpyooeoe éocnumanue:

— HMHTEpEC K pa3audHbIM cpepam npodecCHOHaTbHOM NeSTeIbHOCTH, B TOM YHUCIIE CBA3aHHBIM C (PU3UKON
U TEXHMKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP Oyayliel npodeccun 1 peaan30BbIBaTh
COOCTBEHHBIE KU3HEHHBIE TIAHBI;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO

B 00nacTu (pU3MKM Ha MPOTSHKEHUU BCEH JKU3HM.

JKonozuueckoe eocnumanue:

— c(hopMHPOBAHHOCTH IKOJIOTUYECKOM KYIbTYPhl, 0CO3HAHUE TTI00aTBHOIO XapaKTepa 3KOJOTHYECKIX
npoobiewm;

— IJTAHUPOBAHME U OCYILIECTBIEHUE IEUCTBUI B OKPYKAIOIIEH Cpe/le HA OCHOBE 3HAHUSA LIeJIer
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

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

Ilennocmu nayunozo nosnanus:

— c(OpPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
(bu3HYeCKON HAYKH,

— 0CO3HaHME [IEHHOCTHU HaY4YHOH JIeTeNbHOCTH, TOTOBHOCTD B IIPOIIECCe U3YUEeHUsT (PU3UKU
OCYILIECTBIIATH IPOEKTHYIO M HCCIIEN0BATENBCKYIO IEATENbHOCTh HHANBUIYAILHO U B IPYIIIIE.
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B nporecce nocTHKEHHUS TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOTPAMMBI CPEIHETO 00IIero 00pa3oBaHuUs
10 HU3HKE y 00YJAIOIIMXCSI COBEPLICHCTBYETCS IMOYUOHANbHBIU UHMELIEeKM,, TIPEATIONararoIi
c(hOpMUPOBAHHOCTE:

— CamMoco3HaHusl, 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,
MHHUIMATHBHOCTH, YMEHUE JICHICTBOBATh, HCXO/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, TPOSIBIATH UHTEPEC U pa3pemiaTb KOHPIUKTHL.

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 TIPOTUBOPEYHS B PACCMATPUBACMBIX (DH3NYCCKUX SBIICHUSX;

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

— BHOCHUTH KOPPEKTHUBHI B IEITEIILHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OLIEHUBATh PUCKHU
MTOCJICACTBHI ACATECILHOCTH;

— KOOPJIMHUPOBATH U BBIIIOJHATH PaOOTY B YCIOBUSX PEATHHOTO, BUPTYAJILHOTO i KOMOMHUPOBAHHOTO
B3aUMOJICHCTBUS;

— pa3BHUBATh KPEATUBHOE MBIIIICHUE IPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3zoevie uccnedosamenvckue oelicmeust:

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

— BIIJICTh HaBBIKAMU y4eOHO-UCCIIEIOBATENLCKON 1 MMPOSKTHOU AESITENLHOCTU B 00JaCTH (PU3UKU;
CIOCOOHOCTBIO Y TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHHS 3a71a4 (PU3UIECKOTO
CoJIep>KaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

— BJIQJIETh BUJIAMH JICITEIILHOCTH T10 TIOJYY€HUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAINH, PEOOPA30BAHUIO
U TIPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CUTYallUAX, B TOM YHCIE MPU CO3AaHUN YU4EeOHBIX MPOEKTOB B
obnactu pusmku;

— BBISIBIISITh IPUYUHHO-CIICICTBEHHBIC CBS3H U aKTyaJIM3UPOBATh 3a7a4y, BBIABUTATh THIIOTE3Y €€
pelieHus, HaXOIUTh apTYMEHTHI JIJIs JOKA3aTelIbCTBA CBOUX YTBEPKICHUM, 3a/1aBaTh MapaMeTpPhl U
KPUTEPUU PELICHHUS;

— aHAJIM3UPOBATH MOJYUYCHHBIE B X0JI€ PEIICHHS 3a]]a4H PE3YyIbTaThl, 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 KU3HEIEATEIBHOCTH;

— YMETh HHTETPHUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

— BBIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OPUTHHAIBHBIC TIOJIXO/IbI U PEIICHUS; CTABUTH MIPOOIEMBI U
3aJ1auu, JIOMYCKAIOIINE aIbTePHATUBHBIC PEIICHHUS.

Paboma c ungpopmavueii:

— BJIQJICTh HaBBIKAMU TOJIyYeHUsST HHDOpMAIUK (U3UIECKOTO CONECPKAHUS U3 HICTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENILHO OCYIIECTBIISTH MOUCK, aHAIIN3, CUCTEMATH3AINIO M HHTEPIPETAINI0 HHPOPMAITUU
pa3IUYHBIX BUIOB U (hOPM Ipe/ICTaBICHNUS,

— OIIEHUBATh JIOCTOBEPHOCTH MH(OPMALINH;
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— HCIIOJIB30BaTh CPeICTBA MH(POPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHU3aIMOHHBIX 33/1a4 ¢ COOJII0/ICHIEM TPeOOBaHHI

OPrOHOMUKHU, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHUS, TTIPABOBBIX U ITUYECKUX HOPM, HOPM
nH(popMaIMOHHOM 0€30MMacHOCTH;

— CO03/71aBaTh TEKCTHI (PU3MUECKOTO COJICPIKAHUS B pa3IMIHBIX PopMaTax ¢ y4€TOM Ha3HAUCHHUS
UHQPOPMAIIUU ¥ LIEJICBOH ayTUTOPHH, BEIOUpasi ONTUMAIIbHYIO ()OPMY NIPECTABICHUS 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 TOUKY 3PEHHS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.
Coemecmnan OeamenvHocmo:

— MOHUMATh U UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBHUIYaJbHON pabOTHI;

— BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUH C YIETOM OOIIMX MHTEPECOB H BO3MOXKHOCTEH
KQ)KJIOTO WICHA KOJUIEKTHBA;

— MPUHUMATH 1EJIM COBMECTHOM JESATEIHLHOCTH, OPTaHU30BBIBATh U KOOPJAUHUPOBATH JICUCTBUS 110 €€
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;

— Tpeyiaratb HOBbIE TPOEKTHI, OIIEHUBATH UJIEU C TTO3UIIUKA HOBU3HBI, OPUTUHAIILHOCTH, IIPAKTUYECKOM
3HAYMMOCTH,;

— OCYUIECTBJIATH [TO3UTUBHOE CTPATETMYECKOE MTOBEICHNE B PA3IIMYHBIX CUTYAIUSIX, IPOSBIATH
TBOPUYECTBO U BOOOpaKEHUE, ObITh NHUITUATUBHBIM.

YHuBepcaibHble peryJsTHBHbIE AeCTBUS

Camoopzanuzayusa:

— CaMOCTOSITEJIbHO OCYIIECTBIISATh O3HABATENIbHYIO I€ATEIbHOCTD B 00J1aCTH (PU3UKU U aCTPOHOMUM,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (DOPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

— 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 SPYAUIMH B 00J1aCTH (PU3KKH, TOCTOSHHO MOBBINIAThH
CBOM 00pa3oBaTeNbHBIN U KYJIbTYPHBI YPOBEHb.

Camokonmpoin:

— J1aBaTh OLICHKY HOBBIM CUTYyalusIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTh, OLIEHUBATh COOTBETCTBHE
PE3yNIbTAaTOB LEISAM;

— BIIQJICTh HaBBIKAMU MTO3HABATENBHON pediiekcuy Kak OCO3HAHMsI COBEPIIaeMbIX ACHCTBUIA U
MBICTTUTENIbHBIX MTPOLIECCOB, X PE3YyIbTATOB U OCHOBAHMI{; UCIIONB30BaTh MPUEMBI pediekcuu 1is
OIICHKH CHUTYAIIHH, BEIOOpA BEPHOTO PEIICHUS;

— YMETb OIEHHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

— NPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX MIPU aHAIU3E PE3YIbTATOB AEATEIbHOCTH.

Ilpunamue ceéa u opyaux:

— MPUHUMATH ce0s1, TOHUMAsi CBOM HEJOCTATKU U JIOCTOUHCTBA;

— MPUHUMATh MOTHBBI U aPTYMEHTHI IPYTHUX TIPU aHATU3E PE3YIbTATOB JAEATEIbHOCTH;

— MPU3HABaTh CBOE MPaABO U MPABO JPYTUX HA OMIMOKH.
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[MPEJMETHBIE PE3VJIBTATBI

10 kacc

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

— JIEMOHCTPHUPOBAThH Ha NIPUMEpax poJib U MeCTO GU3UKU B (POPMHUPOBAHUU COBPEMEHHON Hay4YHOU
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKH U TEXHOJOTHA, B IPAKTHUECKON ACATEIBHOCTH JIO/ICH;
— YUYUTBHIBaTh IPAHULIbI IPUMEHEHUS U3YUEHHBIX (GU3NUYECKUX MOJENeH: MaTepualibHas TOUKa,
MHepIHaIbHas CUCTeMa OTCUETa, aOCOIIOTHO TBEPIOE TEINO, UICATBHBIN ra3; MOJEIN CTPOSHUS ra3oB,
AKHUJIKOCTEH U TBEPABIX TeJl, TOUCUHBIH IEKTPUUECKUI 3aps]] IPH pelieHUH (PU3NYECKUX 3a/1a4;

— pacrno3HaBath (U3NYECKUE SBICHUS (TIPOLIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KMHETHYECKOM TEOPHH CTPOEHHUS BEILECTBA U AJIEKTPOAMHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOIHOE MaJICHNUE Tell, IBH)KEHHUE 110 OKPYKHOCTH,
UHepLUs, B3auMoeicTBre Teil; Auddy3us, OpOyHOBCKOE JBUKEHUE, CTPOCHUE )KUIKOCTEH U TBEPIBIX
TEJI, I3MEHEHUE 00bEMa TeJ MPH HarpeBaHUHU (OXJIaKICHHUH ), TEIUIOBOE paBHOBECHE, UCIIAPEHUE,
KOHJIEHCallUs, IJIaBJIEHUE, KpUCTAIN3als, KUIIEHHE, BIa)KHOCTh BO3/lyXa, NOBBIIIEHUE JIaBICHUS Tra3a
IIPY €T0 HarpEeBaHUH B 3aKPBITOM COCYJI€, CBS3b MEXK/IY IMapaMeTpaMu COCTOSIHUS Ta3a B M30IMPOLIECCaXx;
3JIEKTPHU3aLMs TeJl, B3AUMOJCHCTBUE 3aps/I0B;

— OIMCHIBATh MEXAHMUECKOE ABIKEHHE, UCTIONB3YS (PM3UYECKHE BEIMYMHBI: KOOPAMHATA, MTyTh,
nepeMeleHe, CKOpocThb, yCKOPEHHE, Macca Tejla, CUJla, UMITYJIbC Tela, KHHETUYEeCKasi SHeprus,
NOTEHIMAIbHAsL SHEPIUs, MeXaHU4YecKasi paboTa, MeXaHHMYeCKasi MOIIHOCTb; IIPHU ONHUCAHUU 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
BEJIMYMHBL: JIaBJICHUE ra3a, TeMIepaTypa, CpeAHssl KHHETHUECKasi SHEPrusl XaOTUYECKOTO IBUKEHUS
MOJIEKYJI, CPETHEKBAApATHYHAS] CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSS SJHEprusi, paboTta
rasza, Ko3(QQHUIHUEHT M0JIE3HOr0 JeHCTBUS TEMJIOBOrO JBUTATelIs; IPU ONMCAaHUU IPAaBUIBHO TPAKTOBATh
(U3UUECKUl CMBICIT UCTIOJIb3YEMBIX BEJTHUUH, UX 0003HAUYEHUS U €AUHUIIBI, HAXOIUTH (POPMYJIHI,
CBSI3bIBAOIME TAHHYIO (PM3NYECKYIO BEIMYMHY C APYTUMH BEJIHMUUHAM;

— OIMCHIBATH U3yYCHHBIE AIEKTPUIECKHE CBOMCTBA BEIIECTBA M AIEKTPHUUECKHUE SIBICHUS (ITPOIECCHI),
UCTIONB3Ys (PU3UYECKUE BEIMUMHBI: SJEKTPHUECKUH 3aps], JIEKTPUUECKOe ToJIe, HanpsKEHHOCTh MOJI,
MOTEHIIMAJ, Pa3HOCTH IMOTEHIIUAIOB; TP OMMCAHUH MTPABIIIFHO TPAKTOBATH (PU3NIECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAUYEHUS U €AMHUIIBL; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO
(U3NIECKYIO BETMUNHY C IPYTHUMHU BEIINIHHAMHU;

— aHaATU3UPOBaTh (PU3MUYECKHE MTPOLECCHI U SBJICHHUS, UCIIONB3YsI (PU3NUECKUE 3aKOHBI U TIPUHIIMIIBL: 3aKOH
BcemupHoro tarorenus, [, II u IIl 3akonsl HptoTOHA, 3aKOH COXpaHEHHUSI MEXaHUYECKOW SHEPIUH, 3aKOH
COXpPaHEHMsI UMITYJIbCa, IPUHIIMIT CYTIEPIIO3ULIMH CHJI, IPUHIIUIT PABHONPABUS MHEPLUAIBHBIX CUCTEM
0TCYETa; MOJIEKYIISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHUS BEIIECTBA, Fa30BBIE 3aKOHBI, CBS3b CPEIHEH
KWHETHYECKOW SHEPTUHU TEIUIOBOTO JBMXKEHUS MOJIEKYJI ¢ a0COIIOTHON TeMIepaTypoi, epBblii 3aKOH
TEPMOJIMHAMHKH; 3aKOH COXPAaHEHHUS IIEKTPHUECKOTO 3apsia, 3aKoH KynoHa; mpu 3TOM pa3innyarb
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €r0 MaTEMAaTHUYECKOE BHIPAXKEHHUE U YCJIOBUS (IpaHHIIbI, 007IacTH)
IPUMEHUMOCTH;

— OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBUS MALINH, TIPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3InyaTh
YCIIOBHS UX 0€30I1aCHOTO MCIIOJIb30BaHMS B TIOBCETHEBHOM JKU3HHU;

— BBINOJIHATH 3KCIIEPUMEHTHI 110 HCCIIEeI0OBAHNIO (PU3NYECKHX SIBICHUH U POIIECCOB C UCIIOIb30BaHUEM
IPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI: IPU 3TOM (POpMYyIUPOBATh TpoOIeMy/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
ONITUMAITLHBIN CTIOCO0 M3MEPEHHUS U MCIIOJIF30BaTh U3BECTHBIE METO/IBI OIICHKH MTOTPEITHOCTEN
U3MEPEHUI;

— HUCCIIEI0BaTh 3aBUCUMOCTH MEXAY (PU3NUECKUMH BETMYNHAMHU C UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHIA:
IPY ATOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YIbTAThI OJYYCHHON 3aBUCUMOCTH (PU3NIECKUX
BEJIMYMH B BUJI€ TaOJIMI U Tpa(UKOB, A€TIaTh BEIBOJBI 110 PE3yJIbTATaM UCCIIEI0BaHMS;

— columo1aTh npasuiia 0€30MacHOro TPpyia MpU MPOBEICHUN UCCIEAOBAaHUM B paMKax y4eOHOTro
9KCHEPUMEHTA, Y4eOHO-UCCIEe10BATEIbCKON U MPOEKTHOM JESITETBHOCTH € UCIIOJIb30BaHHEM
U3MEPUTENBHBIX YCTPOUCTB U TaOOpaTOPHOTO 00OPYAOBAHUS;
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— pemiarth pacu€THBIC 33]]a41 C SIBHO 33JaHHON (U3NYECKON MOEIBIO, 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 3HaYCHUsI (PU3NICCKOM BEITHUNHBL;

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

— HCIIOJIB30BATh MIPH PEIICHUH YU4eOHBIX 3a7a4 COBpEMEHHBIC WH(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 TEOPETUYECKHE 3HAHMS 110 (PU3UKE B MOBCETHEBHOM XKU3HU JIJISl OOECTICUeHUS
0€30IMaCHOCTH TTpHU O0PAICHUHU C MPHOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJISi COXPAaHCHUS

3JI0POBBSI U COOJTIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEACHHUS B OKpY KaIOIIeH Cpesie;

— paboTaTh B IPYIIIE C BHIIOJHEHUEM PA3IMUHBIX COIMATBHBIX POJICH, IJIAHUPOBATH PAOOTY TPYIIIIH,
PaIMOHATILHO paclpeAeiaTh 00S3aHHOCTH | IIAHUPOBATH JICITEILHOCTh B HECTAHIAPTHBIX CUTYAIIHSIX,
aJICKBaTHO OIICHUBATH BKJIA]] KQXKJIOTO U3 YYACTHUKOB IPYIIIBI B PEIICHUE pacCMaTpUBaEeMON TPOOIIEMBI.

11 knacc

B nponecce u3zyuenus kypca pusnuku 6a3oBoro ypoBHs B 11 kiacce ydeHUK HAyUUTCS:

— JIEMOHCTPHPOBATH Ha MPUMEPaX POJib U MeCTO (GU3UKU 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, TOUEUYHbIN UCTOYHUK CBETA, AJ€pPHAs MOJEIb aTOMa, HYKJIOHHAsl MOJIESIb aTOMHOTO sijipa pu
peleHnH (pU3NYECKHX 3a/1a4;

— pacro3HaBaTh (U3UUYECKHE SBJICHUS (IIPOIIECCHI) M OOBSACHATH MX Ha OCHOBE 3aKOHOB 3JIEKTPOIMHAMHUKHU
U KBAaHTOBOM (DM3MKHU: 3JIEKTpHUECKasi IPOBOAUMOCTD, TEMJIOBOE, CBETOBOE, XMMUYECKOE, MAaTHUTHOE
JeICTBUS TOKA, B3aMMOJEHCTBHE MarHUTOB, JIEKTPOMATrHUTHAS MHIYKIUS, IeHCTBUE MAarHUTHOTO TOJISI Ha
IPOBOJHHUK C TOKOM M JIBHXKYILUICS 3apsl, 2JIEKTpPOMarHuTHbIE KOJeOaH!s U BOJIHBI, IPSMOJIMHENHOE
pacnpocTpaHEeHue CBETa, OTpaXKEeHHE, IpeoMIIeHUe, UHTepdepeHLIns, AMPpaKLMsl U OJIIpU3alus CBETa,
nucriepcus cBeta; hotosnekTpuueckuit 3¢ ekt (GoTorddexT), cBeTOBOE AaBleHHE, BOSHUKHOBEHHE
JMHENYaToro creKkTpa aroma BoJI0po/ia, ECTECTBEHHAsI U UCKYCCTBEHHAs paJl0aKTUBHOCTb;

— OIUCHIBATh U3YYCHHbIE CBOICTBA BEIIEeCTBA (JIEKTPHUUECKUE, MATHUTHBIE, ONTUYECKHE, JIIEKTPUUECKYIO
IIPOBOAMMOCTH Pa3JIMYHBIX CPEM) U DJIEKTPOMArHUTHbIE SIBJICHUS (IIPOLIECCHI), UCIIONb3Ys (PU3NUECKUEe
BEJIMYMHBL: 2JIEKTPUUECKUHN 3apsi]l, CUila TOKa, HJIEKTPUUYECKOE HANPSHKEHUE, HIIEKTPHUECKOe
COTPOTHUBIIEHUE, PA3HOCTh NMoTeHIManoB, JJIC, paboTra TOKa, MHAYKIHMS MATHUTHOTO MOJIs, CHJIa AMIepa,
cuina JlopeHna, MHIyKTUBHOCTb KaTYIIKHU, SHEPTHs 3JEKTPUUIECKOTO U MarHUTHOTO MOJIeH, TEpHOA U
yacToTa KojiebaHHi B Koje0aTeIbHOM KOHTYpE, 3aps/l U CUjla TOKA B ITPOLIECCE TAPMOHUYECKUX
9JIEKTPOMArHUTHBIX KOJIe0aHUH, (POKYCHOE pacCTOSTHHE U ONTHYECKAs CUjla JIMH3BI; IPU OMMCAHUN
MPABUJIBHO TPAKTOBATh PU3NUYECKHUIT CMBICI UCIIOJIb3YEMBIX BEIHUYMH, UX 0003HAYEHUSI U €MHMUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUMHY C IPYTUMHU BEIMYMHAMUY;

— ONHUCHIBATh N3YUYEHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIOJIB3YS (PHU3HUECKUE BETUYUHBI: CKOPOCTh
9JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YaCTOTA CBETA, SHEPTUS U UMIYJIbC (DOTOHA, IEPUOJT
NoJIypacmnaja, YHeprusi CBsI3U aTOMHBIX IEpP; MPU ONMUCAHUH MPABUIILHO TPAKTOBATH (PU3MUECKUIA CMBICT
UCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAUEHUS U €MHUIIBL; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO
(GU3NIECKYIO BETUYNHY C IPYTHMHA BEITMYHMHAMH, BBIYUCIISITH 3HAYCHNE (PU3NUECKOM BETMUNHBL,

— aHaATU3UPOBaATh (PU3MUYECKHE MTPOLECCHI U SBICHHUS, UCIIONB3Ys (PU3NUECKUE 3aKOHBI U TIPUHIIHUIIBI: 3aKOH
Owma, 3aKOHBI IIOCJIE0BATENBHOTO U NapaJlJIeIbHOTO COEAMHEHUS IPOBOJHUKOB, 3aK0H Jxoyns—IJleHna,
3aKOH 3JICKTPOMAarHUTHOW MHAYKIIMH, 3aKOH MPSMOJIMHEHHOTO PaCIPOCTPAHEHHUS CBETA, 3aKOHBI
OTpa)KEHHUS CBETA, 3aKOHBI MPEJIOMIICHHSI CBETA; ypaBHEeHUE DHHIITEWHA Tt poTtodrddexTa, 3aKoH
COXpaHEHHsI SHEPTUH, 3aKOH COXPaHEHHs UMITYJIbCa, 3aKOH COXPAHEHUS 3JICKTPUUECKOTO 3aps/a, 3aKOH
COXpPaHEHMsI MaCCOBOTO YKcia, MOCTyIaThl bopa, 3aK0H paJioakTUBHOIO pacnaja; pu 3TOM pa3InyaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BHIPAKEHHUE U YCJIOBUS (IpaHHIIbI, 007IacTH)
IPUMEHUMOCTH;
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— ONPEJENATh HallpaBJIEHNE BEKTOPA NHAYKIIMM MarHUTHOTO NOJIsl IPOBOIHUKA C TOKOM, CHJIBI AMIiepa 1
cunel JIopeHiia;

— CTPOMTH ¥ OIHUCHIBATh N300pakeHUE, CO3/1aBaEMOE TNIOCKHM 3€pPKajioM, TOHKOH JINH301;

— BBINIOJIHATH IKCIIEPUMEHTHI 110 UCCIEA0BAaHNIO (PU3NUECKUX SBICHHUI U MIPOLIECCOB C UCIOIB30BAHUEM
NPSMBIX ¥ KOCBEHHBIX U3MEPEHUH: IPH 3TOM (POPMYIHPOBATH PoOIeMy/3a1ady U TUIIOTE3Y Y4eOHOTrO
9KCIIEPUMEHTA; COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYI0BaHUs; TPOBOIUTH OIBIT U
(GbopMyITUPOBATH BEIBOJIBI;

— OCYUIECTBJIATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEITUYHH; [IPH 3TOM BHIOMPATH
ONTUMAJIBHBIN CIIOCO0 M3MEPEHHUS U MCII0JIb30BaTh U3BECTHBIE METO/IbI OIICHKH MTOTPEITHOCTEN
WU3MEPEHHUI;

— UCCIIEIOBATh 3aBUCUMOCTH (PM3UYECKUX BEIMYUH C UCTIOIBb30BAHUEM IMPSIMBIX U3MEPEHUIL: IPH 3TOM
KOHCTPYHPOBAaTh YCTAaHOBKY, (PUKCUPOBATH pPe3yIbTaThl OTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BETUUYHH B
BUIe TaOIHI U TpaduKOB, 1e1aTh BEIBOABI 110 pe3yJibTaTaM UCCIIET0BaHMS;

— cobmo1aTh MpaBuia 0e30MacHOro Tpyza Mpu NPOBEACHUH UCCIIeI0BaHUHN B paMKax yuyeOHOro
AKCIIEPUMEHTA, Y4eOHO-MCCIIEA0BATEIBCKON U TPOEKTHOM IE€ATEILHOCTHU C UCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS;

— pemiath pacu€THBIC 33]]a91 C SIBHO 33IaHHON (PU3NYECKON MOJICIBIO, UCTIONB3YS (PU3NUYECKUE 3aKOHBI U
MIPUHIIMIIBI; HA OCHOBE aHAIM3a YCIOBUS 3a/1a4H BBIOUPATh (DU3HUECKYIO MOJIENb, BBIICIATH (hU3HUECKUe
BEJIMYUHBI U (POPMYIIBI, HEOOXOAUMBIE TSl €€ PElIeHUs], TPOBOAUTH PACUEThI U OLICHUBATH PEAIbHOCTD
MOJIyYEHHOTI'0 3Ha4€HUsl (PU3NYECKOI BEIMYMHBL;

— peliaTh Ka4eCTBEHHbBIE 3a]Ja4l: BHICTPANBATh JIOTMUYECKHU HEITPOTUBOPEUUBYIO LIETIOUKY PACCYXACHUIM C
OTIOpPOi Ha U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SBICHUS;

— HCIIOJIb30BAaTh MPH PEIICHUH YU4eOHBIX 3a7a4 COBpeMEHHbIe HH(OPMAaLIMOHHbIE TEXHOJIOTUH IS
MIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIMM U IPEJICTaBICHUs yueOHOU U HAyYHO-TIOMYJISIPHOMN
uH(pOpMaIliH, MOTYYCHHON U3 PA3IMYHBIX HICTOYHUKOB; KPUTUYECKU aHAIM3UPOBAThH MOIYy4aeMYI0
UH(POPMALIHUIO;

— OOBSICHATH NPUHIMIIBI JEHCTBUS MAIlIMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB; pa3innyarh yCIOBUS UX
0€30MacHOr0 UCNOIb30BaHMS B TOBCETHEBHOM KU3HU;

— IPUBOAUTH MPUMEPHI BKJIA/1a POCCUMCKUX U 3apYOeXKHBIX YUEHBIX-(PU3HKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUpPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

— HUCIMOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM XKU3HU U1 00eCIeUeHHs
0€30MacHOCTH MPH OO0paLEHUH ¢ TPUOOPAMU U TEXHUUECKUMH YCTPOICTBaAMHU, JUIsl COXpPAaHEHUS

3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT 0 TIOBEICHNUS B OKpY Kalollel cpese;

— paboTaTh B rpyIIe C BHITOJHEHNEM PA3JIMYHBIX COUAIBHBIX POJIEH, IJIaHUPOBATh pabOTy rPYIIIBL,
paLMOHATIBHO pacipeAesaTh 00s3aHHOCTH U MJIAHUPOBATH JEATEIbHOCTh B HECTAH/IAPTHBIX CUTYaLUsX,
aJIeKBaTHO OIIEHUBATh BKJIAJl KaXKI0T0 U3 YUaCTHUKOB I'PYIIIHI B pELIEHHE pacCMaTpUBaeMoOi poOIeMBbl.
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TemaTuueckoe muanuposanue. 10 kaace

Ne | Tematuueckue 0J10K, TEMa OcHOBHOe cojepKaHue OcHOBHbIE BU/IbI 1eSITeJILHOCTH 00y4aI0IMXCs
n/n
PA3AEJI 1. PU3UKA U METObI HAYYHOI'O IO3HAHMUSA (2 v)
1 | ®usnka u MEeTOIBI ®usnka — Hayka o npupoze. Hayunsie Mmetosbl mo3Hanust | Pabora B rpymme 1mo moaroroBke KOpOTKUX COOOIIEHUH 0
HAYYHOTO TTO3HAHHUS OKpy>Karomiero mupa. Poib sxcnepuMenTa u Teopuu B pou 1 MecTe GU3UKU B IPAKTHUECKON eI TETHHOCTH
(2 9) IpoIecce MO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (PH3HKE. moneit. OCBoeHHE OCHOBHBIX MPHEMOB PAOOTHI €
MonenupoBanue (HU3NYECKUX SIBICHUIN U IPOIIECCOB. uupoBoii 1aboparopueii mo Gpusmke.
Hayunsie runotessl. @u3ndeckne 3aKOHBI M TEOPUH.
['panu1bl MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIHTT
cootBeTcTBUs. Ponb 1 MecTo Qu3uku B hOpMUPOBAHUHT
COBPEMEHHOM HAYYHOU KapTHHBI MUpPA, B IPAKTUYECKON
JESTeIILHOCTH JIFOJICH.
PA3JAEJI 2. MEXAHHUKA (18 v)
2 | Kunemaruka Mexanndeckoe aBmxenue. OTHOCUTEIBHOCTh [TpoBeneHne SKcepuMeHTa: U3y4eHNUE HEPAaBHOMEPHOTO
(59) MEXaHUYeCKOTo ABMkeHus. Cucrema oTcuéra. JIBYDKEHUS C LENIBIO OTIPEIEICeHUs MTHOBEHHOM CKOPOCTH;

TpaexTopus. [Tepemenienre, CKOpOCTh (CPeAHSSA CKOPOCTD,
MTHOBEHHAsl CKOPOCTh) M YCKOPEHUE MaTEPHUAIbHOM TOUKH,
UX IPOEKIMHU Ha OCU CUCTEMBI KoopauHat. Ciio)keHue
IIEpEMELICHUN U CIIOKEHUE CKopocTel. PaBHOMEpHOE 1
PaBHOYCKOPEHHOE MpsAMOIMHENWHOoe NBkeHue. [ paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTHU, YCKOPEHHUSI, ITyTH U
NepeMeNIeHUs] MaTepUalbHON TOYKHA OT BPEMEHHU.
CBoOoaHoe majienue. Y CKopeHue CBOOOIHOTO TIaJCHUSI.
KpuBonuneiinoe aBuxeHue. J[BrkeHne MaTepuanbHON
TOYKH IO OKPYKHOCTH C IMOCTOSTHHOM IO MOJTYJTIO
CKOPOCTBIO. YTIIOBasi CKOPOCTb, INHEUHASI CKOPOCTb.
[lepuon u yactota obpamenus. LlenTpocTpemurensHoe
YCKOPEHHE.

UCCJIEJIOBAaHUE COOTHOILICHUS MEXKY ITYTSIMH,
HpOﬁILCHHLIMH TCJIOM 3a IMOCJICI0BATCIIBHBIC paBHLIe
MPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUU

C HAYAJIbHOM CKOPOCTBIO, PABHOW HYIIIO; U3yUYEHUE
JBUKEHHS IIapHUKa B BI3KOU KUAKOCTH. OOBbsCHEHHE
OCHOBHBIX IIPUHIUIIOB JAEUCTBUSA TEXHUYECKUX YCTPOUCTB,
TaKUX Kak: CIIUJIOMETP, LIETTHbIE U PEMEHHBIE MTepeaaun
JABMIKCHUSA, U yCJIOBI/Iﬁ nux 6630HaCHOFO HUCITIOJIB30BAHUS B
MOBCEHEBHOM XU3HU. Perenne pacu€THbIX 3a7a4 ¢ IBHO
3aIaHHON (PU3UYECKON MOJIENIBIO C UCTIOIB30BAaHUEM
OCHOBHBIX (hopmyIn kuHematuku. [locTpoenne u aHanms
Fpa(l)I/IKOB SaBI/ICI/IMOCTeI\/II KHUHEMAaTUYCCKUX BCIINYNH OT
BpemeHH. PacriozHaBaHue GU3HUECKUX SIBICHUN B yUEOHBIX
OMBITAaX ¥ OKPYXKAIOLIEH KU3HA: pABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOIMHEWHOE IBIKEHUE, CBOOOTHOE
naacHuc T, ABHXKCHUEC I10 OKPY)KHOCTI/I.

Onucanye MEXaHMYECKOTO JIBMKCHUS C UCIIOJIH30BaHUEM
(bM3MYECKUX BEJIMYMH: KOOPJIMHATA, TYTh, IEpEMEIlEHNE,
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CKOpOCTh, YcKopeHue. PaboTa B rpymnmax mnpu
IUITAHUPOBAHMH, ITPOBEICHUN M UHTEPIIPETAUT
PE3YJIbTATOB OIIBITOB U aHAJIU3C NJOIIOJIHUTCIIBHBIX
VICTOYHHKOB MH()OPMAIIUH 11O TEME.

3 | Junamwuka [Tpuniun otHocuTensHOocTH ["anunes. [lepBblil 3aK0H [IpoBenenue skCeEpuMeHTa: UCCIECIOBAHUE 3aBUCUMOCTH
(7 9) Herorona. lHepunanbHble CUCTEMBI OTCYETA. CWJI YIPYTOCTH, BO3HUKAIOUIUX B IPYKUHE U PE3UHOBOM
Macca tena. Cuna. [Tpuniun cynepnosunuu cuil. Bropoii | o6pasue, oT ux aedopMaiim; n3yueHue JBIKeHUs Opycka
3akoH HproTOHA i1 MaTepuanbHOM TOUYKU. TpeTrii 3aKOH | IO HAKJIOHHOM MJIOCKOCTH; UCCIEAOBAHUE YCIOBUI
HreroTona st MaTepuaibHBIX TOUEK. 3aKOH BCEMHPHOTO paBHOBECHS TBEPAOTO TE€Ja, UMEIOLLETO OCh BPALLICHUS.
tarotrenus. Cuna tsoxectu. [lepBas kocmuueckast ckopocThb. | OObsiCHEHHE 0COOEHHOCTEH paBHOMEPHOTO U
Cuna ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Buss PaBHOYCKOPEHHOIO MPSIMOJIMHENHOTO IBUKEHHS,
TpeHus (IOKOs, CKOJIbXKeHUs, kaueHus). Cuiia TpeHus. CcBOOOHOrO MaACHUS TN, ABMKCHUS 110 OKPY>KHOCTH Ha
Cyxoe tpenue. Cusna TpeHHs CKOIBKEHHS U CHJIa TPEHUS OCHOBE 3aKOHOB HbIOTOHA, 3aKOHA BCEMUPHOTO TSTOTCHHUS.
nokosi. Kosddunuent tpenus. Cuna conpoTUBICHUS IPU OObsicHeHrE OCHOBHBIX MPUHIUIOB IEHCTBUS
JIBU>)KEHUU Te€Jla B )KUIKOCTH WM ra3e. [loctynarenbHoe 1 | TEXHUYECKUX YCTPOMCTB, TAKUX KaK IMOJIIUITHUKH.
BpallaTeabHOe ABMKEHHUE aOCOTIOTHO TBEPIOTO Tena. OO0bscHeHre ABM)KEHUS UCKYCCTBEHHBIX CITyTHHKOB.
MOMEHT CHJIBI OTHOCHTEILHO OCH BpareHus. [lnedo cuibl. | Permenne pacuéTHBIX 3a1a4 € SIBHO 3aIaHHON PU3NIECKOU
VYcnoBus paBHOBeCUs: TBEPAOTO Tea. MOJIEJIBIO C UCIIOIb30BAHHEM OCHOBHBIX 3aKOHOB U (hOpMYIT
TuHaMUKU. Pacrio3HaBaHne (pu3MUECKUX SIBJICHUHN B
y4eOHBIX OIBITaX U OKPY>KAIOIIEH KU3HHU: UHEPITHS,
B3aUMOJICHCTBUE Tel. AHAN3 PU3MUECKUX MPOIIECCOB U
SIBJIECHUM C UCIIOJIb30BAHUEM 3aKOHOB M IIPUHLIUIIOB:
3aKOH BceMupHoro Tsarotenus, I, II u Il 3akonsr HetoToHa,
NPUHIUI CYNEPIO3ULIMH CUII, TPUHIUIT PAaBHOIIPABHOCTH
WHEPIMATbHBIX CUCTEM OTCYETA.
4 | 3akOHBI COXpaHEHUS Nmnynsc MaTepuanbHOU TOYKH (Tela), CHCTEMBI [IpoBenenue sxciepuMeHTa: U3yueHue abCOIIOTHO

B MEXaHUKEC

(6 1)

MaTepHaAIbHBIX TOYEK. IMITyIbC CHUIIBI M1 UI3BMEHEHHE
HMITYJIbCa Tella. 3aKOH COXpaHEHUsl UMITylbca. PeakTuBHOE
nBrokenne. Padora crisl. MomuocTs crinbl. Kunernueckast
JHEpPrusi MaTepuanbHON ToUKU. Teopema 00 M3MEHEeHUU
KUHETUYECKOM sHepruu. [loTeHansHas sHeprus.
[ToTenuuansHas SHEPTUS YIPYTO AeHOPMUPOBAHHON
npyxuHbl. [loTeHImanpHas sHeprust Tena BOIU3U
noBepxHoctu 3emiu. [loTeHnnanbHbIe U
HETOTeHITMaIbHbIe CHIIBI. CBSI3b PabOTHI

HEYNpPYTroro yjaapa ¢ IOMOIIBIO IBYX OJUHAKOBBIX
HUTSHBIX MasTHUKOB; UCCJIEIOBAaHUE CBSI3U PAOOTHI CHIIBI C
M3MEHEHNEM MEXaHWYECKON PHEPTUHU Tejla Ha pUMepe
pacTsKEeHUs Pe3MHOBOIO KryTa. Pemenue pacu€THbIX
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 sipjeHus. Onucanme
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HEINOTEHIUAIbHBIX CHJI C U3BMEHEHUEM MEXAHUYECKOU
OHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPIUU. YIIPYrue U HEyNpyrue CTOJIKHOBEHHUS.

MEXaHHYECKOTO JBIKCHUS C HCIIOIh30BaHNEM (PHU3UIECKIX
BEJIMYMH: UMITYJIbC TeJla, KHHETUYECKast YHEPT U,
MOTECHIIMATIbHAS SHEPTUS, MEXaHUYECKasi paboTa,
MEXaHUYECKasi MOIITHOCTh. AHAIN3 PU3MUECKUX MPOIIECCOB
U SIBJICHHUH C MCIIOJIb30BaHUEM 3aKOHA COXPAHCHUS
MEXaHUYECKOW YHEPTHHU, 3aKOHA COXPAHCHUS UMITYJIbCA.
OOBbsicHEHHE OCHOBHBIX IPUHIIATIOB JICHCTBUS
TEXHUYECKHUX YCTPOUCTB, TAKUX KaK: BOJOMET, KOMED,
MPYXUHHBIA TUCTONET. OOBSICHEHNE ABMKCHUS PAKET C
OTIOPO¥ HA U3yYCHHBIC (PU3NYCCKHE BETMYMHBI U 3aKOHBI
MeXaHHUKH. VICIIoIb30BaHME TIPH MTOATOTOBKE COOOIICHHIA O
NPUMEHEHHUU 3aKOHOB MEXaHUKH 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 TOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKON
teopun. bpoyroBckoe aBmxkenue. uddys3usa. Xapakrep
JIBIDKEHMS M B3aMMOJCSHCTBHUS YaCTHIl BelecTBa. Moaenu
CTPOEHUS Ta30B, KUJIKOCTEH U TBEPABIX TENl U OOBICHECHUE
CBOMCTB BeIlleCTBa Ha OCHOBE ATUX Mojeieil. Macca
mosekyi. KonudecTtBo BemectBa. [loctossnaas ABorajpo.
TernnoBoe paBHOBecue. TeMneparypa u €€ U3MEpEHHUE.
[[Ixana remnepatyp Llenscug. Moiens nuueanabHOro rasa.
OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUUECKOMN
TEOPHUH UACATBHOTO raza. AOCONIIOTHAs TeMIIepaTypa KaKk
Mepa CpelHEW KNHETUYECKOW SHEPTUU TEIIOBOTO
JBM>KEHUA 4acTHI] Ta3a. ['a30BbIe 3aKOHBI. Y paBHEHHUE
MenneneeBa— Kianeiipona. 3akon JlanpToHa.
H3onporiecchl B uaeaabHOM ra3e ¢ HOCTOSTHHBIM
KOJIMYECTBOM BellecTBa. [ padudeckoe mpeacTaBlieHne
M30IPOIIECCOB: U30TEPMA, U30X0pa, n300apa.

IIpoBenenue 3kciepuMeHTa: ONPENEICHUE MAacChl 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
HCIIOJIb30BAaHUsS B IIOBCETHEBHOM )KU3HU. Pacrio3HaBaHue
(U3NYECKUX SIBJICHUH B yUeOHBIX OIBITAX U OKPYXaroIei
KU3HU: 11U dy3us, OpoyHOBCKOE JBUKEHHE. OnucaHne
TETUIOBBIX SBJICHUN C UCHOJIb30BAHUEM (PH3UUECKUX
BEJINYMH: JABJIEHUE Ta3a, TEMIEPATypa, CPEeaHSA
KMHETUYECKasl YHEPTHsI Xa0TUYECKOTO JBUKEHUS MOJIEKYIL,
CPEIHEKBAIpaTUYHAsI CKOPOCTh MOJIEKYJI. AHAIU3
(U3NYECKUX MPOLIECCOB U SIBIICHUH € UCIIOJIb30BaHUEM
MOJIEKYJISIPHO-KHHETHYECKOW TEOPUU CTPOEHUS BEILIECTBA,
ra3oBbIX 3aKOHOB, CBSA3U CPEIHEW KUHETUYECKON SHEPTUU
TEIJIOBOTO JIBH)KEHUSI MOJIEKYJI ¢ a0COIIOTHON
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TeMIlepaTypol. Pemenne pacu€THbIX 3a1a4 ¢ IBHO
3aJaHHOH (PU3MUECKON MOJEIIBIO C UCII0JIb30BaHUEM
OCHOBHBIX TonioxkeHnit MKT, 3akoHOB U hopmyn
MoJIeKyJIsipHON ¢u3uku. Pabota B rpynnax npu
IJIAHUPOBAHUU, IIPOBEICHUH U UHTEPIPETALIMI
PE3yJIbTaTOB OIBITOB U aHAJIN3€ JOIIOJHUTEIbHBIX
MCTOYHUKOB MH(POPMALIUH 110 TEME.

6 | OCHOBBI TEPMOJIMHAMHKH TepmoauHaMuueckas cucteMa. BHyTpeHHs SHEprus [IpoBeneHue yueHHYECKOro SKCIEPUMEHTA: U3MEPEHUE
(10 9) TEPMOIMHAMHUYECKON CUCTEMBI U CIIOCOObI €€ U3MEHEHMsI. | yIenbHOH TernoéMkocTH BeniectBa. OObsICHEHUE
KonunuectBo Temnotel u padoTta. BHyTpeHHss sHeprus OCHOBHBIX IIPUHIIUIIOB JA€UCTBUS TEXHUUECKUX YCTPOMICTB,
OJIHOATOMHOT'0 MJIeaJIbHOIO ra3a. Bunsl rennonepenauu: TaKUX KaK: JBUTaTe]Ib BHYTPEHHET0 CropaHus, ObITOBOM
TEIUIONPOBOJHOCTb, KOHBEKIIMS, U3Iy4eHUE. Y AelIbHAs XOJIOMJIBHUK, KOHJTUIIMOHEP; U YCIOBUN UX 0€30I1aCHOIO
TEIUI0EMKOCTB BelecTBa. KonnuecTBo TEmIoTsl IIpy UCIIOJIb30BaHUs B IIOBCEIHEBHOM XM3HU. Onucanue
teruionepenayde. [lonarue o6 aguabaTHOM mporecce. W3Y4YEHHBIX CBOWCTB TE€Jl U TEIUIOBBIX SIBJICHUH C
IlepBslii 3ak0H TepMoarHaMUKH. [IpumeHeHne epBoro UCIIOJIb30BaHUEM (DU3MYECKUX BEJIMUMH: AaBJICHHE a3a,
3aKOHA TEPMOJANHAMUKY K H3onpoueccam. I'paduueckas TEeMIIepaTypa, KOJIUYECTBO TEIUIOThI, BHYTPEHHSS YHEPT U,
UHTepnpeTanus padoTel ra3a. Bropoii 3akox paborta raza. Pemenue pacy€THbIX 331a4 ¢ IBHO 33JaHHOMN
TepMoauHamMuKku. HeoGpatuMocTh npoieccoB B IpUPO/IE. (U3NIECKOI MOJIETIHIO C UCTIOIB30BAHUEM OCHOBHBIX
TemoBele MammHbL. [IpuHIMIBL JEMCTBYS TEMIOBBIX 3aKOHOB U (OpMyJ TepMOAUHAMUKH. Perienne
ManivH. [IpeoOpa3oBanus SHEPTrUY B TEIJIOBBIX MAlllMHAX. | KAYECTBEHHBIX 33Ja4 C ONOPOM Ha U3YUYEHHBIE B pa3jieie
KIIJ] TerutoBoit Mmammnsl. [{ukn Kapuo u ero KIII. «MonekynsipHas GU3MKa U TEPMOAMHAMHUKAY 3aKOHBHI,
DKOJIOTrH4ecKHe MPoOIeMbl TETIIOIHEPTETUKH. 3aKOHOMEPHOCTH U (pusnueckue sipneHus. Pabora B
rpynnax npy aHaJIu3e JOMOIHUTEIbHBIX HCTOYHUKOB
nH(}OpMaIIUY IO TEME.
7 | ArperaTHble COCTOSIHUS ITapoo6pazoBanue u koHaeHcanus. Vicnapenue u kunenue. | [IpoBenenue skcrepuMeHTa: H3MEpPEHNE OTHOCUTENbHON

BelectBa. ®a3oBrie
nepexobl
(59)

AOCOoIIOTHAs U OTHOCHUTENBHAS BIAXXHOCTb BO3yXa.
Hacelmennslii nap. Y enpHas TEIUIoTa napooopa3oBaHMsL.
3aBHCHMOCTb TEMITEPATYPbI KATIEHHS OT JaBJICHUS.
Tsépnoe teno. Kpucrammueckue u amop@Hble 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€30MacHOTO
HCIIOJIb30BAaHNUs B TOBCEIHEBHOM JKU3HH.

Onucanye NPUHIUIIOB 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 H (PU3NUYECKHE SBJICHUS IO TEME.
Pacnio3naBanue gpu3nueckux sBJICHUN B y4eOHBIX OIBITaX
U OKpYXKarolei Ku3Hu: nedopMariust TBEPABIX TeT,
HarpeBaHue U OXJIaXKACHUE TeJ, U3MEHEHHE arperaTHbIX
COCTOSIHUH BEIIECTBA U OOBACHEHHE UX HA OCHOBE 3aKOHOB
1 Gopmyi MoseKyssipHOH (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 M TEXHOJIOTHUSIX.

PA3JEJ 4. JJIEKTPOJIMHAMMKA (22 u)

Onektpoctatuka (10 1)

OnexTpuzanus Ten. JneKTpudyeckui 3apsa. JBa Buaa
3NEKTpUUECKUX 3apsaaoB. [[poBOAHUKY, AUIIEKTPUKU U
MOJIYITPOBOJIHUKHU. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO
3apsana. BzaumopeiictBue 3apsanoB. 3akoHn Kynona.
ToueuHsIil SMEKTPUUYECKUM 3apsi. DIEKTPUUECKOE T0JIE.
Hanpsxk€aHOoCTh 3nekTprudeckoro mois. [IpuHuun
CYNEPNO3ULIUU NEKTPUUECKUX Tosiei. JInHum
HaMpsKEHHOCTH ANEeKTpudeckoro nosst. Pabora cun
aneKkTpocTartudeckoro nojs. [lorenmuan. PasHocts
noTeHuanoB. [[poBOAHUKY U TUAIEKTPUKHU B
3JIEKTPOCTATHYECKOM MoJe. JIuanekrpuueckas
MIPOHUIIAEMOCTb. DNEKTpoEMKOCTh. Konaencarop.
DNeKTPOEMKOCTD IIIOCKOTO KOHJIEHCATOpa. DHEPTHUs
3apsKEHHOT0 KOHJIEHCATOopA.

[IpoBenenue sKkCIEpuMEHTa: U3MEPEHUE FTEKTPOEMKOCTH
KoHJIeHcaTopa. O0BsICHEHNE OCHOBHBIX MTPUHITUIIOB
JEUCTBHS TEXHUYECKUX YCTPOMCTB U TEXHOJOTHM, TAKMX
KaK: 3JICKTPOCKOII, AJIEKTPOMETP, AIEKTPOCTATUUECKAS
3allMTa, 3a3€MJICHUE IEKTPOIPUOOPOB, KOHIEHCATOP,
KOIUPOBAJIbHBIN aImapar, CTPYHHBIM IPUHTEP; U YCIOBUI
ux 0€30MacHOr0 MPUMEHEHHUSI B IPAKTUYCCKOM KU3HHU.
Pemenne pacuéTHbIX 3a7a4 C SIBHO 3a/IaHHON (PU3NUeCKOn
MOJIEJIBIO C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (JOPMYIT
3JIEKTPOCTATUKU. PenieHne KaueCTBEHHBIX 3a1a4 C OIOpOM
Ha W3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE
SIBJICHUS IO TeMe «DIeKTpocTaTuka». Pacno3naBanue
(hbU3UYEeCKUX SBIECHUHN B YUEOHBIX OIBITaX U OKPYKAIOIIEH
JKA3HU: DJIEKTPU3ALMS TEJl, B3aUMOJEHCTBUE 3apsii0B; U
00BSICHEHHE X Ha OCHOBE 3aKOHOB U (hopMyIT
31EKTPOCTATUKU. ONMCaHNEe U3YYEHHBIX CBOMCTB BEILIECTBA
1 DJICKTPUIECKUX SBJICHUH C UCTIOJIb30BaHUEM (DU3UIECKUX
BEJIMYMH: DIEKTPUUECKUN 3apsil, HAPSKEHHOCTh
BJIEKTPUYECKOTO MOJIs, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB,
INEKTPOEMKOCTh. AHAMHN3 (PUZNUYECKUX MPOILIECCOB U
SIBJICHUM C UCTIOJIh30BAHUEM (PU3MUECKUX 3aKOHOB: 3aKOH
COXpaHEHHUs IEKTPUUYECKOTO 3apsa, 3akoH Kynona.
Pabota B rpynmnax npu aHajan3e JOTOJHUTEIbHBIX
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HMCTOYHUKOB MHPOPMALUHU U TOATOTOBKE COOOLICHUI O
IIPOSIBJICHUH 3aKOHOB 3JIEKTPO- CTATUKU B OKPYXKaroLIeH
JKU3HU U IPUMEHEHUU UX B TEXHUKE.

[TocTostHHBII
ANEKTpUYECKuil TOK. Toku B
Pa3JIMYHBIX Cpeaax

(12 )

DJIEKTPUUYECKUH TOK. Y CIIOBUSI CYILIECTBOBAHUS
aneKTpuyeckoro Toka. Mcrounuku Toka. Cuna Toka.
[Tocrosannsiii Tok. Hanpsbkenue. 3akon Oma a1l yyacTka
Lenu. DIEeKTPUYECKOE CONPOTUBIIEHUE. Y IEIbHOE
comnpoTtuBiieHue BemecTBa. [lociaenoBarensHoe,
IapajuleIbHOE, CMEIIAHHOE COEMHEHHNE TPOBOJHUKOB.
Pabota anekTpuueckoro Toka. 3akoH [[xoyis - Jlenna.
MomHocTs 3nekTpudeckoro Toka. 3/1C u BHyTpeHHee
COIPOTHUBIIEHUE UCTOYHHKA TOKA. 3akoH OMa /715 TOJTHOU

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

9HeKTp0HHafI IMpOBOANMOCTD TBépI[LIX MCTAIJIOB.

3aBUCHMOCTD COIIPOTUBJICHHA METAJIJIOB OT TEMIICPATYPEIL.

CBepXIpoBOAUMOCTb. DIEKTPUUECKHI TOK B BAaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITy4KOB. [lonynpoBoaHUKH.
CobcTBeHHAs U TPUMECHAs: TPOBOAUMOCTh
M0JIypoBOIHUKOB. CBOMCTBA p — N-Tiepexona.
[TonynpoBOIHUKOBBIE MPUOOPHI. DIAEKTPUUECKUN TOK B
pacTBOpax M paciuiaBax dJIEKTPOJIUTOB.
DIEeKTpOoNUTHYECKAs! AUCCOLHALMS. DIEKTPOIIU3.
DneKTpuYecKuil TOK B razax. CaMoCTOSATEIbHBIN 1
HECAMOCTOSTENBHBIN pa3psa. Monuus. [1nazma.

[IpoBeneHue 3KkcrepuMeHTa: U3y4eHNEe CMEILIaHHOTO
coeIMHEeHUS pe3ucTopoB; u3mepenune IJ1C ucrouHnka Toxa
U €r0 BHYTPEHHETO CONPOTUBIICHHUS; HAOII0IeHNE
anekTpon3a. OObSICHEHHE OCHOBHBIX TPHHIIAIIOB
JIEUCTBUSA TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHM, TAKHX
Kak: aMIIepMeTp, BOJIbTMETP, PEOCTaT, HCTOYHUKH TOKa,
AJIeKTpOHarpeBaTesibHble PUOOPHI,
AIEKTPOOCBETUTEBHBIC TIPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BAKYYMHBIN JUOJI, TEPMUCTOPHI U
(hOTOPE3UCTOPHI, TOTYIPOBOTHUKOBEIN JTHOJI, TaIbBAHUKA;
U YCJIOBUI WX 0€30MacHOr0 MPUMEHEHHUSI B TPAKTUYECKON
KU3HH. Penienne pacy€THbIX 3a/1a4 ¢ SBHO 3aJaHHOM
(hbu3MUecKoil MOJIENBIO C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (opMys TeMbl «[[0CTOSIHHBIHN 3JIEKTpHYSCKUN
TOK». Pacrio3naBanue pu3nyeckux SBICHUN B y4EeOHBIX
OTIBITAX M OKPYXKAIOIIEH KU3HH: dIICKTpUIECKast
IIPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE, XUMHUECKOE,
MarHuTHOE JICUCTBUS TOKA. AHAJIN3 DJIEKTPUUECKUX
SIBJICHUH M MPOLECCOB B LEMAX NOCTOSHHOIO TOKA €
WCIIOIb30BaHUEM 3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATEIBHOTO U NapaJIeIbHOTO COEUHEHUS
MIPOBOIHUKOB, 3akoH oy - Jlennia. Onucanue
M3YYEHHBIX CBOMCTB BEILIECTB U JIEKTPUUYECKUX SIBJICHUN C
WCTIOIb30BaHUEM (PU3UUYECKUX BEITUYUH: DJICKTPUUECKHUI
3apsiji, cuia TOKa, dJIEKTPUUYECKOE HAPsHKEHHE,
AJIEKTPUIECKOE COMPOTUBIICHUE, PA3HOCTh MMOTEHIINAJIOB,
D/1C, paborta 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 | TemaTtudeckue 6J10K, TeMa OcHoBHoOe conep:kaHue OcHOBHBIE BU/IbI IEATEJIbHOCTH 00y4aI0IINXCH
n/n
1 | MaruutHoe nose. [TocrossHHBIE MAarHUTHI. B3auMo1elicTBUE MOCTOSHHBIX [IpoBenenune skcneEpuMeHTa: U3y4EHHE MAarHUTHOTO TOJISt
DIIeKTpOMarHuTHas MarHuToB. MarautHoe nose. Bektop MarHutHon KATYIIKH C TOKOM; UCCJIEOBAHUE IEUCTBUS TOCTOSTHHOTO
WHYKIUS UHAYKUIUY. [[puHIUI Cyneprno3uiiuu MarHuTHBIX TOJICH. MarHuTa Ha PaMKy C TOKOM; HCCIIEIOBAaHUE SIBJIICHUS
(11 ) Jluuuun mMarauTHOM UHAYKIMU. KapTuHa nunuii 3JICKTPOMArHUTHON MHAYKIIUU. OOBsICHEHHE OCHOBHBIX
MarHUTHON MHAYKIIMH TOJIsl TOCTOSTHHBIX MarHUTOB. MIPUHIIMIIOB JEHCTBUS TEXHUYECKUX YCTPOIMCTB, TAKUX KAK:
MarsuTHO€e noJje NpOBOJHUKA ¢ TOKOM. KapTuHa nuHuit IIOCTOSIHHBIE MarHUTBhI, 3JIEKTPOMArHUTHI,
WHJYKUIWHA MarHUTHOTO TOJISI ITTMHHOTO PSIMOTO 3JIEKTPOJIBUTATENb, YCKOPUTEIHU JIEMEHTAPHBIX YaCTHLL,
MIPOBOJIHUKA ¥ 3aMKHYTOT'O KOJIBIIEBOTO MPOBOHUKA, WHIYKIIMOHHAs TIeYb; U YCIOBUHN UX 0€301MacHOro
KaTymku ¢ TokoM. OnbIT Opcrena. Bzaumoneiicteue NPUMEHEHU B IPAKTUYECKOM KU3HU. Perienre pacuéTHbIxX
MPOBOIHUKOB ¢ TOKOM. Cuita Amrnepa, e€ Moayib U 3a/1a4 Ha IpUMEHEeHHE (POpMYIT TeMbI « MarHuTHOE TOJIE.
HarnpasieHue. Cuina Jlopenua, e€ MoJysib U HalpaBlIeHUE. | DIEKTPOMarHuTHas HHAYKIUA». Periene kaueCTBEeHHbIX
JIBroKeHue 3apssKeHHON YacTHIIBI B OJHOPOIHOM 3a7a4 C OMOPOM Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
MarHuTHOM noje. Pabota cunsl Jlopenna. SBnenue ¢busnueckue sBIeHUS TeMbl «MarHutTHoe mosie.
3JIEKTPOMArHUTHON MHAYKIMHU. [I0TOK BeKTOpa MarHUTHOM | DIEKTpOMarHuTHast MHAYKIUs». OnpeneneHue
naaykuud. 9J1C nHAYKIMHY. 3aKOH 31€KTPOMAarHUTHOM HaIlpaBJI€HUs1 BEKTOPA UHAYKIIMU MarHUTHOTO TOJIs
unnykiuu @apazes. Buxpepoe snexkrpudeckoe nose. 3/JC | mpoBoIHUKA C TOKOM, CUJIBI AMriepa 1 cuibl JlopeHnia.
WHYKIIMH B IPOBOJHUKE, IBIDKYILIEMCS IOCTyNaTeNnbHO B | Pacro3HaBaHue PU3NYECKUX SBIECHUI B Y4€OHBIX OMBITAX U
OJTHOPOJTHOM MarHuTHOM noje. [Ipasuio Jlenna. OKPY’KaIOIlEeH )KU3HU: B3aMMOJIEHCTBUE MAarHUTOB,
NunyktuBHOCTS. SIBNeHue camonnaykuuu. I1C 3J€KTPOMAarHUTHAsI MHAYKIUS, 1EUCTBUE MAarHUTHOTO MOJIs
CaMOMHAYKITUU. DHEPIrUsi MArHUTHOTO TOJISl KaTYIIKK C TO- | HA MPOBOJHUK C TOKOM U JBHKYIIUNCS 3apsii. AHAIU3
KOM. DJIEKTPOMarHuTHOE MOJIe. 3JIEKTPOMArHUTHBIX SIBJIEHUH C HCTIOJIb30BAaHUEM 3aKOHA
AJIEKTPOMArHUTHOW WHTYKIIUH.
OnurcaHne U3y4yeHHbBIX CBOMCTB BEIIECTB U
AJICKTPOMATrHUTHBIX SIBJICHUH C UCTIOJIb30BaHUEM
(U3MYECKUX BEIMYNH: HHIYKIUS MAarHUTHOTO TIOJIS, CHUJia
Awmnepa, cuna JIopeHna, ”HIyKTUBHOCTb KaTyILKH,
SHEPTHsl DJIIEKTPUUYECKOI0 U MArHUTHOTO TOJIEH.
PA3JEJI 5. KOJIEBAHUSA U BOJIHbBI (24 1)
2 | Mexanudeckue u KonebarenpHas cuctema. CBOOOTHBIC MEXaHUYECKHE [IpoBenenune skciepuMeHTa: UCCAEIOBaHUE 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 MacCChI I'py3a, UCCIICAOBAHNUEC IICPEMCHHOI'O TOKA B IICITN
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(9 9)

MareMaTnueckuil MassTHUK. Y paBHEHHE TapMOHUYECKUX
kosiebanui. [IpeBparienne 3Hepruy Npu rapMOHUYECKUX
konebanusax. Konebarenbuslii koHTYp. CBOOOAHBIE
3JIEKTPOMAarHuTHbIE KOJeOaHUs B U€AIbHOM
K0J1e0aTeNbHOM KOHTYpE. AHAIOIHS MEKIY
MEXaHUYECKUMH U IEKTPOMArHUTHBIMU KOJIEOAHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B
u7eaIbHOM K0JeOaTeIbHOM KOHTYpeE.

[IpencraBnenue o 3aTyxaroMmux KojJeOaHUIX.
BeiHyx1eHHbIE MeXaHHYecKHue Kosiebanus. Pe3oHaHc.
BbIHYXI€HHBIE 2JIEKTPOMAarHUTHBIC KOJICOAHUSI.
[lepemennsblii Tok. CUHYCOMIANIbHBINA IEPEMEHHBIH TOK.
MOomHOCTh IEPEMEHHOI0 TOKA. AMIIJIUTYTHOE U
JEMCTBYIOLIEE 3HAYEHHUE CUJIBI TOKA U HAIIPSDKECHUS.
Tpancpopmarop. IIpousBoacTso, nepenava u
noTpeOsIeHne 3IEKTPUIECKO SHEprun. DKOIOTHYeCKHUe
PHUCKHU IIPU MTPOU3BOJICTBE 3eKTpodHepruu. Kynprypa
UCII0JIb30BAaHUS YIEKTPO3HEPTUH B IOBCEAHEBHOM KU3HHU.

13 MOCIEN0BATEIBHO COCAMHEHHBIX KOHIEHCATOPA,
KaTyHIKU U pe3uctopa. OObsiICHEHUE OCHOBHBIX IPUHLIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB, TAKUX KAK:
NEKTPUYECKUI 3BOHOK, T€HEPATOP IIEPEMEHHOIO TOKA,
JIMHUY JICKTPOTIepeiad; U YCIOBUH UX 0€30macHOro
IIPUMEHEHNUS B IPAKTUYECKOH JKU3HU. Pemenue pacu€THbIX
3a/1a4 ¢ SBHO 3aJaHHON (PU3UUYECKON MOECIBIO C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (OpMYII,
ONMCBIBAIOIIUX MEXAHUYECKUE U DJIEKTPOMArHUTHbBIE
kosiebanus. OnucaHue U3y4eHHbIX MEXaHUYECKUX U
AJIEKTPOMATrHUTHBIX KOJICOAHUH C HCTIOIH30BAHUEM
(bu3MYeCcKUX BEIMYMH: EPHO U 4acTOTa KoJebaHull,
aMILTUTY/a U (a3a KojaeOaHuid, 3apsil ¥ CHila TOKA B
npoliecce rapMOHMYECKUX IEKTPOMArHUTHBIX KOJICOaHUH.
PemreHne kauecTBEHHBIX 33/1a4 C ONIOPOM HA N3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH, OIIUCBHIBAIOIINE MEXaHUUECKUE U
AJIEKTPOMArHuTHBIE KojeOanus. PaboTa B rpynmax npu
IUTAHUPOBAHWUH, IPOBEJCHUM U UHTEPIIPETALNN
Pe3yAbTaTOB OIBITOB, U AHAIN3E JOTIOIHUTEIIBHBIX
MCTOYHUKOB MH(OPMALIUH 110 TEME.

Mexanunueckue n
3JIEKTPOMAarHUTHBIE
BOJIHHI (5 1)

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

U 1udpakiyst MEXaHH4eCKUX BOJH. 3ByK. CKOpOCTb 3BYyKa.
I'pomkocTs 3Byka. Bricota ToHa. TemOp 3ByKa.
ONEKTPOMAarHUTHBIE BOJIHBIL. Y CJIOBUS U3ITYYECHHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BekTOpoB E, B, V B anekrpomaruuTHo# BosiHe. CBoiicTBa
3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHHE, ITPETOMIICHHUE,
nonsipuzanus, udpakuus, uarepeperms. CKopocTb
3JIEKTPOMArHUTHBIX BOJIH. [lIKkana anekTpoMarHuTHBIX
BOJH. [IpuMeHEHNE 3IIEKTPOMAarHUTHBIX BOJIH B TEXHUKE
u ObITy. [IpUHIMITBI pagOCBSA3H 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 OMOPON HA U3YUEHHBIEC 3aKOHBI U
3aKOHOMEPHOCTH, OMHICHIBAIOIINE PACTIPOCTPAHCHHE
MEXaHUYECKHUX U AJIIEKTPOMArHUTHBIX BOJIH.
Hcnonws3oBanre HHPOPMAIIMOHHBIX TEXHOJIOTHI JIJIs
MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNU U
MpeACTaBICHUS HHOOPMAITUU TIPH TIOJTOTOBKE COOOIICHHI
00 UCTIONB30BaHUU IIIEKTPOMATrHUTHBIX BOJH B TEXHHKE.
VYyactue B aucKyccuu 00 2IEKTPOMarHuTHOM 3arpsi3HEHUU
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OKpy>Katoriei cpeabl. Pabora B rpynmax npu
IUITAHUPOBAHMH, ITPOBEICHUN M UHTEPIIPETANN
PE3YJIbTATOB OIIBITOB U aHAJIU3C NJOIIOJIHUTCIIBHBIX
VICTOYHHKOB MH()OPMAIIH 11O TEME.

4 Ornrruka (10 4) I'eomerpuueckas ontuka. [IpsmonuneitHoe [IpoBenenue 3KcriepuMeHTa: HabIIOICHHE TUCTIEPCUT
pacnpoCTpaHEHHUE CBETA B ONHOPOAHOMU cpele. ToueuHslid | cBeTa; U3MEPEHUE NTOKA3aTeNs IPEJIOMIICHHS CTEKJIA;
UCTOYHUK cBeTa. JIyu cBeta. OTpaxkeHue cBeTa. 3aKOHBI UCCIIeZIOBAaHHE CBOMCTB N300PAKEHUI B JIMH3AX.
orpaxkeHus cBeta. [ToctpoeHue nzodpakenuii B uiockoM | OObsiICHEHNE OCHOBHBIX TPUHLUIIOB JEHCTBUS
3epkaie. [Ipenomienne cBera. 3aKOHBI IPETOMIICHUS TEXHUUYECKUX YCTPONCTB U TEXHOJOTUH, TAKUX KaK: OUKH,
cBeTa. AOCOIOTHBIN MOKa3aTesb npenomiienus. [lonHoe nyna, (hoToanmnapar, NpOEKIIMOHHbIH anmnapaT, MUKPOCKOII,
BHYTpEHHee oTpakeHue. [IpenenbHblil yroa noaHoro TEJIECKOTI, BOJIOKOHHAS ONTHKA, AU(PpaKIIMOHHAs PEeIIETKA,
BHYTpPEHHeEro oTpaxkeHus. Jlucnepcus csera. CiioKHbII HOJISIPOML; M YCIIOBHH MX G€30I1aCHOI0 MPUMEHEHUS B
coctaB Oenoro ceera. LBer. CobGuparomiue u IPAKTUYECKOM kU3HU. Pelienne pacu€THbIX 3a/1a4 ¢ IBHO
pacceuBaromye JUH3bl. ToHKas nH3a. POKyCcHOE 3aJaHHOHN (PU3MUECKON MOJIEIIBIO C HCIIOJIb30BaHHEM
paccTosiHUE U ONTUYECKas! CUJIa TOHKOM JIMH3BI. OCHOBHBIX 3aKOHOB U ()OPMYJI TEOMETPHUUECKON ONTHKH.
[TocTpoenne nzo0pakeHui B COOMPAIOIINX U [TocTpoenue u onucanue U300paKeHUs, CO3/1aBaEMOIo
pacceuBaroux JuH3aX. @opmysa TOHKOH JIMH3HI. IUIOCKUM 3€pKaJIOM, TOHKOW JTMH30M. Pacrio3HaBaHue
VYBenndeHue, naBaemoe JuH30M. [lpeaensl npuMeHUMOCTH | GU3NYECKUX SIBIICHUH B OINBITaX U OKPY’KAIOIIEH )KU3HU:
reoOMETPUYECKON ONTUKH. BoIHOBas onTHKA. MPSMOJIMHEMTHOE PACIPOCTPAHEHUE CBETA, OTPAKECHUE,
Wutepdepennus ceera. KorepeHTHbIE HCTOYHUKH. npesnoMIIeHue, nHTephepeHus, Tuppakuus 1
VYcnoBus HabIO1eHN MAKCUMYMOB 1 MUHUMYMOB B MOJIApU3allusl CBETa, JUCHIepCUs CBeTa. AHAIN3 ONTHYECKUX
UHTEep(EPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX SIBJICHUH C MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
KOT'€pEHTHBIX UICTOYHUKOB. [ludpakus cera. MPSIMOJIMHEITHOTO PacpOCTPAHEHUS CBETA, 3aKOHbI
JudpakimonHas pemeéTka. Y cioBue HabIoAeHNs OTpa)XKEHHUs CBETA, 3aKOHBI ITPEIOMIICHUS CBETA.
IJIaBHBIX MaKCUMYMOB TP Ta/IEHUU OnucaHune ONTHYECKUX SIBJICHUN C UCIIOJIb30BaHUEM
MOHOXPOMAaTHUYECKOTO CBETA Ha TU(PPAKIIMOHHYIO (u3NYEeCKUX BETUYMH: (OKYCHOE pacCTOSIHUE U
pemérky. [lonspusanus ceera. ONTHUYECKasl CHJIA JIMH3BIL.

PA3JEJ 6. OCHOBBI CIEIIMAJIbHON TEOPUHU OTHOCUTEJBHOCTH (4 4)
5 OcHoBbel CTO ['paHnIIBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU. Pemrenne kauecTBEHHBIX 3a/1a4 C OMOPOW HA N3yYEHHBIE
(4 9) Iloctynatsl ciennaabHON TEOPUU OTHOCUTEIBHOCTH: 3aKOHBI, 3aKOHOMEPHOCTH 1 (PU3HUYECKHE SABJICHUS IO TEME

HWHBAPUAHTHOCTb MOAYJIA CKOPOCTH CBETA B BAKYYMCE,
MPUHIUIT OTHOCUTCIIBHOCTHU OUHIITEHHA.
OTHOCHUTENHLHOCTD OOTHOBPEMCHHOCTHU. 3aMellJ'IGHI/Ie
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 SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKOMN
4aCTULIBI. DHEPIUsl MOKOsI.

PA3JIEJI 7. KBAHTOBAS ®U3UKA (15 v)

6 DJIEeMEHThI KBAHTOBOM ®otonbl. Dopmyna [Tnanka cBsi3u SHEprun GOTOHA C €ro 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 MPUMEHEHHUS B IPAKTUIECKON KU3HU.
botoaddekra. «KpacHas rpanuia» Gorodddexra. Pemenue pacu€THBIX 3a71a4 ¢ SBHO 3aaHHOW (PU3NUECKOU
Hasnenue ceeta. Onbrtsl I1. H. JIeGenena. MOJIETIBIO C UCTIOIh30BAHUEM OCHOBHBIX 3aKOHOB U (DOPMYIT
XuMu4eckoe JeicTBHE CBETa. KBAHTOBOI ONTHKU. PerieHrne kaueCTBEHHBIX 33/1a4 C

OIOPOI HA U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
KBaHTOBOI onTHKU. Pacnio3HaBanue Gpu3nueckux siBICHUIA
B y4eOHBIX ONBITaX: (POTOIIEKTPUUECKHIA P PEKT,
cBeToBoe AaBieHue. Onucanne n3y4eHHbIX KBAHTOBBIX
SIBIICHUH 1 TIPOIIECCOB C MCIIOJIb30BAaHUEM (PU3NICCKUX
BEJIMYMH: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA
BOJIHBI M YAaCTOTA CBETA, YHEPTUsI U UMITYJIbC (POTOHA.

7 Crpoenue aToma Mopenb aroma Tomcona. OnbiTel Pezepdopaa no [IpoBenenue 3KCrieprMEHTa: HaOIOICHUE TIMHEHYATOro

(4 1) paccestHuIo a-yactull. [TnanerapHast Moaens aToMa. cniektpa. OObSCHEHNE OCHOBHBIX ITPHHIIUIIOB JCHCTBUS
[Tocrynater bopa. M3ny4yenue u nornoiierne GOTOHOB MPU | TEXHUYECKUX YCTPOMCTB, TAKUX KaK: CIEKTPOCKOIIL, Jiazep,
Iepexo/ie aToMa ¢ OJHOTO YPOBHS DHEPTUH HA IPYTrOM. KBaHTOBBII KOMIIBIOTEP; U YCIOBHM UX 0€3011aCHOTO
Buner criektpoB. CiekTp ypoBHEH SHEpruu aToma NPUMEHEHHUS B TPAKTUYECKOHN JKU3HHU.

BoiopoJa. BoinHoBble cBoiicTBa yacTuil. BonHsl e Perrenne kaueCTBEHHBIX 33/1a4 C OTIOPOH HA U3yYCHHBIE
Bpoiinsa. KoprnyckynsspHO-BOIHOBOI Tyalu3M. 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKHUE SIBICHUS 110 TEME
CrioHTaHHOE ¥ BBIHY)KJCHHOE H3ITy4eHHE. «Ctpoenue aromay. PacriosHaBanne Gpu3nmuecKux sSBICHUH
B yU€OHBIX OMBITAX: BOSHUKHOBEHHE JTMHEHYATOTO
CIIEKTpa. AHaJIN3 KBAaHTOBBIX MIPOLIECCOB U SIBJICHUI
C MCMOJIb30BaHNEM MOCTynaToB bopa.
8 ATOMHOE SAPO DKCIIepUMEHTBHI, TOKa3bIBAIOIINE CI0KHOCTh CTPOCHHUS IIpoBeeHne y4eHUUECKOT 0 SKCIIEPUMEHTA: HCCIIEeJOBAHUE

(5 9)

snpa. OTkpeiTHe pagnoakTuBHOCTU. OnbITH Pesepdopna
I10 ONIPEJEIICHUIO COCTaBa PAJIUOAKTUBHOIO U3IIyUYEHHUS.
CgoiicTBa anbda-, 6era-, raMMa-u3nydeHus. Brnusaue
pPaaMoOaKTUBHOCTH Ha KHUBbIE OpraHu3Mbl. OTKpBITHE
MpOTOHA U HeWTpoHa. HykinonHas Moaens aapa
I'eilizenO0epra—VBanenko. 3apsin siapa. MaccoBoe 4ncio

TPEKOB YacTHI] (110 TOTOBBIM oTorpadusim). O0bsicHEHHE
OCHOBHBIX IIPUHLIUIIOB I€NUCTBUS TEXHUUECKUX YCTPOICTB,
TaKMX Kak: TO3UMETp, Kamepa Buibcona, saepHsIi
peakTop, aToMHast 60M0a; U ycI0BUi X 6€301acHOTO
IIPUMEHEHHUSI B PAKTUYECKOM kU3HU. Pemenue
KAaueCTBEHHBIX 33Ja4 C OIIOPOIl Ha N3Y4YEHHBIE 3aKOHBI,
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anapa. M3oronsl. Anbda-pacnan. DIeKTPOHHBINH U
MMO3UTPOHHBIN OeTa-pacman. ["amma-uznydenue. 3aKoH
paZAMoaKTUBHOIO pacmaja. DHEPIUsl CBSI3U HYKJIOHOB B
snape. SAnepusie cuibl. JledekT Maccsl sapa. 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
B3auMoJeiicTBUs. EquHCTBO (hr3nueckoi KapTUHBI MUpa

3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS 110 TEME
«ATtomHoOe sapo». PacriozHaBanue pu3nyuecKuX SIBICHUN B
y4eOHBIX OIBITaX U B OKPYXKAIOIIEH KU3HU: €CTECTBCHHAs
Y UCKYCCTBEHHAs paiu0aKTUBHOCTh. ONMCaHUE U3yUYEHHBIX
KBaHTOBBIX IBJIEHUH U IIPOLIECCOB C UCIIOJIB30BAHUEM
(bu3MYECKUX BEJIMYUH: IEPUOJI OJypacnaaa, YHeprus
CBSI3M aTOMHBIX siiep. AHaJIN3 IPOLECCOB U SIBJICHUM €
UCITIOJIb30BAaHUEM 3aKOHOB M MOCTYJIATOB: 3aKOH
COXpPAaHEHHUs FIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPaHEHUs
MaccOBOT0O YHCIIa, OCTYJaThl bopa, 3akoH
paanoakTUBHOrO pacnazna. Mcnons3oBanue
UH(GOPMAIIMOHHBIX TEXHOJIOTHH JIJIs TIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALUU U MPEIACTABICHUS
uH(bOpMaIlMU TPU MOATOTOBKE COOOIIEHUH O TPUMEHEHUN
3aKOHOB KBAaHTOBOUM (DM3UKH B TEXHHUKE U TEXHOJIOTHSIX.

PA3JIEJI 8. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU (7 v)

DIIeMEHTHI
acTpou3uku
(7 1)

Oranel pa3Butus actpoHoMmuu. [IpuknagHoe u
MHUPOBO33PEHUYECKOE 3HAUEHUE aCTpOHOMUU. Bun
3B&3HOrO Heba. Co3Be3us, ipKre 3BE3/IbI, INTAHETHI, UX
BuauMoe aBrkeHue. ConHeunas cucrema. ConHe.
Conneunas aktTuBHOCTb. MicTounuk snepruu CosHIa 1
3BE31. 3BE3/Ibl, UX OCHOBHBIE XapaKTEPUCTUKU. JMarpamMma
«CTIEKTPAJIBHBINA KJIACC — CBETUMOCTBY». 3BE3/IbI TJIABHOU
MIOCJIE0BATEIBHOCTU. 3aBUCUMOCTb «Macca- CBETUMOCTb)
JUISL 3BE37] TJIaBHOM NOCIIEI0BATENbHOCTH. BHYyTpeHHEE
cTpoeHue 3B€31. COBpEMEHHBIE NIPEACTABIEHUS O
MPOUCXOKACHUH U 3BoJtorK CoJIHIIA U 3BE3]1. DTarbl
KU3HHU 3B€31. Mueunsiii [1yre — Hama ["anakTuka.
TTonoxxenue n nBuxenne ConHna B ['amaktuke. THIEL
rajakTuk. PaguoranakTiuky v kBa3apel. YEpHbIE ABIPHI B
spax rajakTuk. Beenennas. Pacmupenue Beenennoit.
3akon Xa06mna. Pa3Oeranue ranaktuk. Teopus bonpiioro
B3pbIBa. PenukroBoe n3nydenue. MacutabHasi CTpykTypa
Bcenennoii. Meraranaktuka. Heperénnslie mpo0iaembl
ACTPOHOMHUHU.

[TonroroBka cooOMEHMIA O METOAAX MOTYICHHUS HAYIHBIX
ACTPOHOMUYECKUX 3HAHUM, OTKPBITUSAX B COBPEMEHHOMN
aCTPOHOMUH. BBINTONIHEHNE 3ajaHUH, TIPOBEPSIOIINAX
BJIaJICHUE OCHOBOIIOJIArarolMMU aCTPOHOMUYECKUMHU
MOHSATUSAMM, ITO3BOJIIOIIMMU XapaKTepU30BaTh MPOLECCHI,
IIPOUCXOMAIINE B 3BE3aX, B 3BE3AHBIX CUCTEMAX, B
MEXTaJaKTUYEeCKON cpejie; ABM)KEHNE HEOECHBIX Tell,
sBoOJIOIMIO 3BE31 U Beenennoii. [lpoBenenue HabmroaeHuit
HEBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX NPUWIOKEHUN JUIsl OIPEEIICHUS
I0JIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO J1aTy:
OCHOBHBIE c03Be3/11s1 CEBEPHOTO MOJIyLIapus U

spkue 3BE€37b1. [IpoBenieHre HAOIIOIEHUH B TEJIECKOM
Jlynsl, utaner, Mueunoro Ilyru.
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OBOBUIAIOIIEE IOBTOPEHUE (4 u)

10

CucreMaTusaius
1 00001IeHrE
MaTepuaia Kypca
bu3uKu

(4 1)

Ponb pusmku u acTpOHOMHU B 9KOHOMUYECKOH,
TEXHOJOTHYECKOH, COIMAILHON 1 3TUYECKOU chepax
NeSITeIbHOCTH YEJIOBEKa; POJIb M MECTO (PU3UKU U
ACTPOHOMUU B COBPEMEHHOM HAay4YHOH KapTUHE MUPA; POJIb
¢busnueckoil Teopun B GOpMUPOBAHUM MPEACTABICHUI O
(bu3nUecKoi KapTUHE MUPA, MECTO PU3HUECKON KapTUHBI
MHpa B 0011IeM Psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

VY4acTue B AMCKYCCHH O POJIH (PU3MKH U aCTPOHOMUU B
pa3nuyHbIX chepax aesTeaIbHOCTH YenoBeka. [TonroroBka
cooOuIeHni 0 MecTe PU3NIECKOM KapTHHBI MUpPaA B PsILy
COBPEMEHHBIX IIPEACTABICHUM O IPUpPOJE. BeinoHeHNe
y4eOHBIX 3aJjaHUH, IEMOHCTPUPYIOIIHUX OCBOEHUE
OCHOBHBIX NOHATHH, (PU3NYECKUX BEIUYUH U 3aKOHOB
kypca ¢usznku 10—11 xmaccos.

Pe3eps (3 4)
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