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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Kypc ¢usnkn aBisercsa oOmeHaydHOH TUCIUIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKE U 3HAHHSX O IPUPOJIE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KHM3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.1.1

Maremaruka

2.12

Xumus

2.2

JMCUUIITNHBI M TPAKTUKH, TSI KOTOPHIX OCBOEHHE JAHHOH TUCHHILIMHBI (MOLY.Is) HEOOXOHMO KAK
npelecTByoIee:

221

Cy,IlOBOC 3J'ICKTpOO60py,HOBaHI/I€ 1 OCHOBBI JJICKTPOTECXHUKHU

222

Texunuueckas Gpusnka

223

DKOJIOrus

224

OCHOBBI HAy4HBIX UCCIIEAOBAHUN

225

TexHoMOrHYecKas (HpOeKTHO—TCXHOHOI‘H‘IeCKaH) IpaKTUKa

226

OHTI/IMI/I3aL[I/I$I CUCTEM 3HCKT‘pOCHa6)KCHI/I${

227

OCHOBBI aBTOMaTHYECKOTO yupaBJICHUS

228

HaquO-HccneszaTenbcxa;{ pa60Ta

229

HpOI/I?;BO,Z[CTBeHHa}I IIpaKTUKa

3. KOMIIETEHIIMA OBYYAIOIMEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JUCIIUITJINHBI

(MOZY.JIs)

OIIK-3: Cnioco0eH NpUMEHSTH COOTBETCTBYIOIIMIT (PHU3NKO-MaTeMATHYECKHiT aNapaT, MeTOAbI aHAJIN32 U MO/IeJTHPOBAHNS,
TEOPETUYECKOT0 U IKCIEPUMEHTATBHOTO HCCIE0BAHNUS MPHU PelieHnH MPogecCHOHABHBIX 32124

OIIK-3.2: JIleMOHCTpHpYET MOHNMAaHUE (PU3UUECKUX SBICHNI U IPUMEHSACT 3aKOHBI MEXaHUKH, TEPMOIIMHAMHKH, SJIEKTPHUECTBA U
MarHeTH3Ma, ONTHKH

B pesyibTate 0cBOCHMSI AMCHUIIIMHBI 00y4AIOLIUICS 10JKEH

3.1|3nats:
3.1.1 | - dpu3uUecKrue OCHOBHI MEXaHHKH;
3.1.2 | - oOCHOBHBIE OHATHS, 32KOHBI U MOJEIH MEXaHUKH, JIEKTPUYECTBA U MarHeTU3Ma, KoJeOaHHUi U BOJIH, KBAHTOBOM
(bU3UKH, MOJICKYISIPHOM DU3UKH U TEPMOIMHAMUKH, ONITHKH, AaTOMHOH U SICPHON (DH3HUKH;
3.1.3 |- MeTOOBI TEOPETHYECKOTO H AKCIIEPUMEHTAIBHOTO HCCIICTOBaHUS B (PU3HKeE.
3.2 | YmeTh:
3.2.1
3.2.2 | ucionp30BaTh GU3NIECKUE 3aKOHBI IIPH aHATH3E U PEIIeHUU MPoOIeM NpodecCHOHANBHON NesITeIbHOCTH
3.3 |Baagers:
3.3.1 | meTomamu ipoBeieHNS (PU3NIECKUX W3MEPEHNIT, METOaMU KOPPEKTHOM OLIEHKH IOTPEIIHOCTEH IPH NPOBEACHUN
(pU3NIECKOro HIKCIEPUMEHTA.
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4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HaunMeHoBaHMe pa3e10B M TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATUSA / Kype AroT
Pazgen Paszgen 1. ®uznueckue 0CHOBBI KJIACCHYECKO MeXaHUKH
Jlex Junamuka /JIex/ 2 2 JI1.1 0
Cp Kunemaruka. [lunamuxa /Cp/ 2 12 0




JIab OCHOBBI METOJIOB 00PaOOTKH Pe3yabTaTOB U3MEPEHUH (HU3HUECKUX 2 4 J1.6 0
BenmunH. OnpeieNieHre MIOTHOCTH TeJ MPaBIILHOH (POPMBIL
Ompenenenne yCKOPEHHS CHIIBI TSHKECTH 10 crioco0y beccenst.
OnpeneneHrne MOMEHTA HHEPLIMU MaXxOBOTO KOJIeca TMHAMUIECKUM
MeTonoM. M3ydeHue OCHOBHOTO 3aKOHA TUHAMHKH BpPAIAaTEIEHOTO
JIBIDKEHHS € MOMOIIIbIo MasiTHuka O0epbeka /J1ab/
Jlex MexaHnuueckue KoeOanus 1 BOJHBI /JIek/ 2 2 0
Cp Mexanunueckue koebanus u BomHbI /Cp/ 2 24 0
Paznen | Pa3zgen 2. Moaekyiasipuasi Gu3nka U TepMOAUHAMHUKA
Cp MonekynsapHo-KuHeTHUecKas Teopust /Cp/ 2 12 0
Jlex Tepmogunamuka /JIek/ 2 2 JI1.1 0
Cp Tepmoaunamuka /Cp/ 2 14 0
Jlab W3mepeHue UTHBI 3BYKOBOM BOJIHBI,CKOPOCTH 3ByKa M KO PHULIHEHTa 2 2 JI.5 0
ITyaccona mo ($ha30BbIM cooTHOIICHUSM. /J1a6/
Pazgen | Pazgen 3. DiexTpuyecTBo
Jlex OnekrpuuectBo /JIek/ 2 2 JI1.1 0
Cp Onekrpoctaruka /Cp/ 2 24 0
JIa6 H3MepeHne compoTURIICHHUS] METOJIOM YPaBHOBEIIEHHOTO MOCTHKa /J1ab/ 2 2 JI2.1 0
Cp OnexrpoauHamuka /Cp/ 2 24 0
Pazmen | Pa3nen 4. Ji1eKTpOMarHeTu3m
Cp Marnutoctaruka /Cp/ 2 JI1.1 0
Jlex MarnutHas uHIykuus. Teopus MakcBesia st 31€KTpOMarHuTHOTO 2 2 0
monst /JIex/
Jla6 OrnpenesneHre TOpU30HTAILHON COCTABIISAIONICH MarHUTHOTO TIOJIS 2 2 JI2.1 0
3emmm /J1a6/
Cp MarnutHas nuanykuus. Teopus MakcBesia 115l 91€KTpOMarHuTHOIO 2 24 0
nonst /Cp/
Paznen Paszgen 5. Onruka
Cp Ousnueckas ontuka /Cp/ 2 8 0
Jlex KganToBas ontuka /JIex/ 2 2 JI1.1 0
JIab Omnpenenenue nokaszaTenel MPeIOMICHUS XUIKOCTEH ¢ TOMOIIBIO 2 4 J1.3 0
pedpakromerpa AGOe. OnpenesieHre TeMIIEpaTyphl pacKaJIeHHOTO Teja
ONTUYECKUM MeToqoM /J1ab/
Cp KsanToBas ontuka /Cp/ 2 24 0
Paznen | Pa3spen 6. ATomHast u sinepHas pusuka
Jlex Crpoenue aroma /JIek/ 2 2 0
Cp Crpoenue atroma /Cp/ 2 24 0
Cp Snepuas ¢pusuka /Cp/ 2 8 JI1.2 0
HKP 3amiura 1abopaTtopHbix padot /MKP/ 2 J1.4 0

5. COJEPKAHME JUCHUILINHBI (MOAYJIST)

Pasznen 1. dusndeckue 0OCHOBBI KJIACCUYECKON MEXaHUKHU

Tema 1.1. Kunematuka

OneMeHTh! KUHeMaTHKU. Mozaenu B MmexaHuke. CucteMa orcuera. IlocTynarenbHoe ABUXKEHUE TBEPAOrO Tena. TpaekTopus, AIuHa
MyTH, BeKTOp mepeMenieHus. CKOpocTh ¥ yCKOPEHHE TOUKU KaK IPOM3BOIHBIC paJuyca-BeKTopa o BpemeHu. HopmanbHOE U
TaHICHIMAJIbHOE YcKopeHus. Kitaccugukanus BUIOB ABHKCHUS.

Tewma 1.2. lunamuka

Tpu 3axona nunamuku Herotona. IToHATHS Macchl ¥ cuilbl. Busibl cuil B MEXaHUKE: TPEHUs, yIPYTOCTH U TArOTeHUs. MMitynbc Tena.

MMnynbc cunbl. BHenHre 1 BHYTpEHHHUE CUIIBI. 3aKOH COXPaHEHUS MITY/IbCca MEXaHW4YeCcKol cucteMsl. LlenTp Macc (LIeHTp
MHEPLMN) MEXaHUYECKOH CUCTEMBI U 3aKOH €I0 IBH)KEHHUSL.

PaboTa rmocTOSHHON M IepeMeHHOH CHIIBI. BrIpaxkeHue paboTHI CHITBI depe3 KPUBOJIMHEHHBINH HHTErpajl. MOITHOCTE. JHEPTHus Kak
YHUBEpCaAJIbHAs Mepa Pa3MUUHBIX (popM ABMKEHUS U B3auMozeicTBus. KuneTnueckast sHEprisi MeXaHU4eCKOW CUCTEMBI. 3aKOH
COXpaHCHHSI MEXaHHYECKOH SHEPTHHU H €r0 CBS3b C OHOPOIHOCTHIO BpEMEHH. Y Iap aOCOIOTHO YIIPYTHX U HEYIPYTUX TEl.
MoMeHT WHEPLIUU TBEPIOTO Tela OTHOCUTENBHO ocu. [Ipumeps! ero BeruncneHus. Teopema lteitnepa. MomeHT cusbl. OCHOBHOE
ypaBHEHUE JUHAMUKHU BPAIATEIFHOTO IBMYKEHUS TBEPOTO TeJla OTHOCHTEIILHO HETIOABMKHOM OCH. 3aKOH COXPaHEHUsT MOMEHTA
UMIIYJIbCA U €r0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTRA.

3aKoH BCEMUPHOTO TAroteHus. [loreHnnanbHas 3Heprusi MaTepUualbHON TOUKHM BO BHEIIHEM CHIJIOBOM I10JIE U €€ CBS3b C CUJIOH,
JIEHCTBYIOIIEH Ha MaTepUAIbHYIO TOUKY. 3aKOH COXPaHEHHUSI MEXaHUYECKOW YHEPTHH U €T0 CBSI3b C OJJHOPOIHOCTHIO BpEMEHH.
JlaBneHue B )KUAKOCTH U ra3e. Exunuiel usmepenus aasienus. 3akonsl [lackans u Apxumena. TeueHne uneanbHON )KUAKOCTH.
YpaBHEeHHE HEPA3PBHIBHOCTU. Y paBHEHUE bepHyuM U cneAcTBuUs U3 Hero. Teuenue Bsi3kon xuakoctu. opmynsl HetoToHa 1




Croxca. KoadGunueHT BI3KOCTH U METOMBI €r0 ONpeAeTIeHHUS.

Tema 1.3. Mexanudeckue KojeOaHus ¥ BOJIHbI

I'apMoHMUeckne KonebaHus 1 nX XapakTepucTuky. [uddepeHnnansaoe ypaBHEHHE TapMOHIYECKUX KoieOanuil. [IpyKuHHBIH,
(u3muecKkuii 1 MaTeMaTHIECKUH MasTHUKHA. DHEPIUs TapMOHUYIECKUX KoeOanuid. ClioxeHHe TapMOHIYECKHUX KoJieOaHuil 0THOTO
HaIpaBJeHUs U OAMHAKOBOM yacToThl. buenue.

Cro>xeHus B3aMMHO MEPIEHANKYIAPHBIX Konebanuil. Gurypsl JInccaxy. 3aTyxaromue 1 BbIHYXKIEHHbIE KoneOaHus. PesoHaHc.
BosHOBBIE TTpomiecchl. MexaHu3M 00pa30BaHMS MEXaHHIECKUX BOJIH B yIpyroi cpene. IIpomonsHbIe U onepeyHble BOTHBL.
YpaBHeHHE TIOCKOH Oeryei BoTHbL JIMHA BOJHBI H BOJTHOBOE YUCIIO.

Paznen 2. MomnekynsipHast Gpu3MKa ¥ TepMOANHAMUKA

Tema 2.1. MonekyIsipHO-KUHETHYECKAs] TEOPUS

OnbITHBIE 3aKOHBI HACANBHBIX ra3oB. YpaBHeHue Knaneiipona-Menneneesa. OcnoBHoe ypaBuenue MKT uaeanbHbIX ra3os.
CpenHsist KHHETHYECKas SHEPTUst MOJIEKY. MOJIEeKyIsIpHO-KHHETHYECKOE TOJIKOBAHUE a0COTIOTHON TeMIIEpaTypBbl.

ONeMeHTHI CTaTUCTHYECKOH (r3uKH. 3akoH MakcBema A pacipeieNICHNs MOJIEKYIT HAEAIbHOTO I'a3a 0 CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akon bonpliMaHa 1 pacnpeeIeHUs 9acTHI] BO BHEIITHEM NTOTEHIMAIBHOM Hone. CpegHee 4uciao
CTOJIKHOBEHHUIT ¥ CpeJIHSAS JUIMHA CBOOOJHOTO ITPoOera MoJIeKyIl.

OmnsrtHOe 0o60ocHOBarMe MKT. [Tuddy3ust, TeruionpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, dypre n HeioToHa.

Tema 2.2. Tepmoaunamuka

Buytpennss sHeprust. Hucno cteneneit cBo60abI MONeKyl. 3aKOH PaBHOMEPHOT'O PacHpeieNleHNsl SJHEPTUH MO CTETNEHSIM CBOOOIBL.
ITepsoe Hauano TepmMoauHaMUKH. PaboTa rasa npu u3MeHeHUH ero o0beMa. TeroeMKocTh MakpocucTeMsl. MossipHast
TEIUIOEMKOCTb. 3aBUCHUMOCTb TEIJIOEMKOCTH MJEATIBHOI0 ra3a oT Bua mpouecca. [IpuMeHeHne nepBoro Hayaaa TEPMOJAUHAMUKH K
u3ompoueccam. AnuabarHslil mpouecc. YpasHenue Ilyaccona.

Kpyrossie nporieccel. O6patumble 1 HeobpaTtuMsble mpouecchl. Lukin KapHo u ero k... 1uis naeanbsHoro rasa. Bropoe Havano
TepMoArHAMUKH. [loHATHE 00 SHTpONHH, €€ CTATHCTHYECKOE TOIKOBAHHE.

Cuutel ¥ TOTEHIIATBHAS SHEPTHSI MEKMOJICKYIIIPHOTO B3auMoaeiicTBI. D dexTHBHEIN qraMeTp MoJeKyl. Y paBHeHHe BaH-nep-
Baanbca. dazoBslie nepexonst 1 u 2 pona. Kputnueckoe coctosinue. Tpoiinas Touka. OcoO€HHOCTH TBEPAOTO U )KUAKOTO COCTOSHHIMA
Bemecta. IToBepxHocTHOE HaTskeHUe. CvadnBaHue. KanunmspHele siBISHUS.

Pa3nen 3. DnexrpudecTBo

Tewma 3.1. DaexTpocraTuka

3axoH Kynona. HanpsiKeHHOCTh M CHJIOBBIE JTMHUU HAPSHKEHHOCTH JIEKTPUYECKOro nouis. [IpuHuun cyneprnosuuuu
aneKkTpuueckux nonei. [IpuMep pacuera HaNPsKEHHOCTHU IO, CO34aBAEMOM cUCTeMOH 3apa10B. II0TOK BEKTOpa HaNps>KEHHOCTH
anexTpuueckoro nona. Teopema Octporpaackoro-I'aycca

Pa6oTa cui anexkTpuuecKoro noss no nepeMeneHuo 3apsaaa. Lupkynamnus BeKTopa HanpsKeHHOCTH. [loTeHInanbHbli XapakTep
JIEKTPOCTATUUECKOro nojsl. [ToTeHnman aekTpudecKoro nosist. DKBUNOTEHIMAIbHBIE TIOBEPXHOCTU. CBsI3b IOTEHIMATIA C
HAIMpPSHKEHHOCTHIO TOJIS. DNEeKTPUUECcKoe MojIe B JUINEKTpUKaxX. THITbI AUAIEKTPUKOB. Buasl monspusanuu. Bextop monspusamun.
ITpoBOTHUKHY B ANIEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh MPpoBoaHNKA. KonaeHncarops! v ux Buabl. Dopmysa miI0ckoro
KoHJeHcaTopa. CIIocoObI cCoeTMHEeHH KOHAEHCATOPOB B 0aTapero. DHEPTUs IEKTPOoCTaTHIecKoro moist. O0bEMHAs IIIOTHOCTh
SHEPIUU.

Tema 3.2. DnekTpoarHAMHKA

ITocTostHHBIN dneKkTpuYecKuil TOK. Buipl HocuTenel 3apsaaa B pasnuyHbIX cpenax. Cuna Toka. Bekrop miorHoctu Toka. 3/1C
UCTOYHUKA TOKa. 3akoH OMa As1s yuacTka U nosiHoH nenu. ConpoTUBIEHUE U IPOBOAUMOCTD IIPOBOAHUKOB, UX TEMIIEPATypHAas
3aBUCUMOCTb. PacyeT conpoTuBIEeHUN 1P PA3JIMYHBIX BUJAX COEIUHEHUM.

Pa6oTa 1 MOIIHOCTB AMeKTpUUeckoro Toka. 3akoH Jlxoyns-Jlenna. [Ipasuna Kupxroda u npuMeHeHne ux K pacueTy
Pa3BETBIEHHBIX LIENEH.

Paznen 4. DnexTpoMarHeTusm

Tema 4.1 MaruurocraTika

Marnutnoe none. Uaaykius marautHOro nosis. CUIoBbIe TMHUM MarHUTHOTO TOJIS, €r0 BUXPEBOM XapakTep. 3akoH Amrepa ais
CHUJIBL, ACUCTBYIOLIEH HA IPOBOJHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TokoM B
MarauTHoM noie. [Ipuniun padotsl anekrpoasurarens. 3akoH buo-Casapa-Jlannaca u ero npuMeHeHue K pacyeTy MarHUTHBIX
noJei (IpsIMOro ¥ KpyroBoro TOKOB).

Cuiibl B3aMMOJEHCTBYS IapaJlIeIbHBIX TOKOB. 3aKOHBI AMIiepa. JIBH:keHUE 3apsyKEHHBIX YaCTULl B MATHUTHOM nose. Cuna
Jlopenua. Hupkymsiuus Bexktopa H u B. 3akon noiHoro tToka. MarHutHoe nojie cojieHouaa 1 Topouaa. [10Tok BeKTOpa MarHUTHOM
nHaykuu. Teopema ["aycca st monst B. [lotok BekTopa B uepes conenous.

Tewma 4.2. MarnutHas uaaykuus. Teopust Makcseiia 1Jis 3J€KTPOMarHUTHOTO OIS

Paborta Mo mepeMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MAarHUTHOM I0Je. DJEeKTPOMAarHUTHas MHIYKIWMsA. 3akoH Dapanesd u
€ro BBIBOJ] U3 3aKOHa coxpaHeHus sHepruu. [Ipasuno Jlenua. SIBnenue camonHAyKIuU. MHAYKTUBHOCTH KOHTYpa. DJ(C
caMOMHIyKIuU. B3auMHas MHIyKIUS.

MarnuTHOe 1oJIe B BemecTBe. THIIBI MarHETHKOB (Ja-, Hapa- U (eppOMarHeTuKy), uX (pusmdeckas npupoaa. HamarHU4eHHOCTS.
MarnuTHas npoHuIaeMocThb BemecTBa. OcHOBHI Teopun MaxkcBesuia. Tok cMerieHus. YpaBHeHrs: MakcBesia B MHTETPalbHOM
dbopme.

IMTonsTne o mepeMeHHOM ToKe. OMHYecKoe, peakTHBHOE (EMKOCTHOE M MHAYKTHBHOE) M TIOJTHOE COIPOTHBIICHHS IICTTH ITEPEMEHHOTO
Toka. 3akoH OMa JUIs el NepeMEeHHOro ToKa. MOIIHOCTh, BEIAesIeMast B IIEMH IePEeMEHHOTO TOKA.

OnexkTpoMarHuTHbIE KosieOaHus. ['apMOHHYECKHE, 3aTyXaloIe 1 BEIHYKACHHbIC KojeOanus. [loHsTHe 0 pe3oHaHce.
OJEeKTpOMarHuTHbIE BOJIHBL M UX cBoMcTBa. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Pasznen 5. Onrtuxa




Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI F€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomieHus. Mx dusnyeckuii cmbici.
SIBneHME TIOTHOTO BHYTpeHHeTo oTpakeHns. CetoBoabl. Cheprueckue 3epkana. Popmyna 3epkana. [loctpoerne n3o0paxeHnit.
Tonxkwue nua3b1. @opMmyna uH3EL [locTpoeHue H300paKeHUH.

BounHOBast aneKTpoMarHuTHas IpUpoja ceeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Bpems u amuHa
KorepeHTHOCTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepenus ceera. MeTons! HabmoneHus nHTepdepenin ceera. Pacuer
naTepdepernun B onbite FOHTa. IHTepdepeHnrs cBeTa B TOHKUX IUIeHKaX. [1010CH paBHOW TONIMIMHEI X PaBHOTO HAKJIOHA.
Konpua Hetotona. IIpuMenenne HHTepEepeHINY B HayKe U TeXHUKE.

Judpaxius ceta. [punimn INolirenca-®Openensa. Meton 300 @penens. Judpakuns Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakmust Ha mpocTpaHcTBeHHOH pentetke. @opmyna Bynbsga-bparra. Pertrenorpadgudeckoe muccinemoBanne CTpyKTyph
kpucTamioB. [TonsTre o ronorpadum.

Ionspuzanus ceera. EcrecTBeHHBIN U MONSPU30BaHHBIH cBeT. 3akoH Matoca. [Tonspuzaiust cBeTa mpyu OTPaKEHUHU U
MPEeIOMJIEHUH Ha TPaHULE JBYX IU3IEKTPUKOB. 3akoH bprocrepa. JBoiiHoe mydenpenomiuenue. ITpusma Hukomns. Ionsponast n
HOJISIPU3aLUOHHBIE IPU3MBL.

HckycctBenHas ontudeckas annzoTponus. Dddexts! Keppa u @apanes. OnTudecku akTHBHBIE BeliecTsa. Jlucmepcus ceera.
DJIeMEeHTBI JICKTPOHHOI TeopHH aucrepcuu ceera. [lornomenue (adbcopOuus) ceera. 3akon Byrepa.

Tewma 5.2. KBanToBas ontuka

TemnoBoe U3ITydeHNE U €T0 XapaKTePUCTUKH. AGCONIIOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonpmana.
Pacnipenenenue sHepruu B crieKTpe abCOMIOTHO YepHOro Tena. 3akoH cMenienus Buna. @opmyna Penes-/xunca.

Ssnenue porodrdhdexra. Buennnit poTorddekT u ero 3akoHbl. PoTOHBI. YpaBHeHHE DHHIITEHHA T BHEMTHETO (hoToddhdekra.
Macca n ummynsc ¢ortoHa. JaBnenne cBera. OnbiTel JleOenena. Jlazeps!, mpuHINN EWCTBHS, YCTPOICTBO M IPUMEHEHHE.

Pa3nen 6. AToMHast U siiepHas pU3uKa

Tema 6.1. Ctpoenue atoma

Mopnemnu aromoB Tomricona u Pesepdopaa. OMmupraeckre 3aKOHOMEPHOCTH B CIICKTPax UCITYCKAHHS U MOTJIOMIECHHS aTOMOB.
®opmyna Punbepra. Jlunerdarsiii ciektp aroma Bogopoaa. OCHOBHBIE CEPUU CIIEKTPATbHBIX JTMHHMA.

Bouna Jlyn ne Bpoitist. OnbITHOe 060CHOBaHUE KOPIYCKYJISIPHO-BOJIHOBOT'O JAyalli3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeomnpeneneHHocTel [ei3eHOepra kak mposiBIICHHE KOPITYCKYIISIPHO-BOJIHOBOTO JTyalli3Ma CBOMCTB MaTtepu. BoHoBast hyHKITUS U
ee craTucTuuecKuil cmpici. YpaBHeHue IlIpénunrepa ans craMoHapHbIX COCTOSHUN.

IMoctynarst bopa. bopoBckas Teopust atoma BOJOPO/Ia U BOAOPOAONOA00HOTO HOHA. ATOM BOAOPO/a B KBAHTOBOI MEXaHUKE.
Kganrtossle uncna. CriuH 31ekTpoHa. CiuHoBOe KBaHTOBOE yucio. [Ipunuun ITaynu. Pacnpenenenne 31eKTPOHOB IO COCTOSIHUSIM.
Tema 6.2. Snepras pusnka

Pentrenosckue cnekTpsl. 3akoH I'. Mosznu. Ilornomienre, CioHTaHHOE U BBIHYKICHHOE U3IydeHue. [IoHsTue 06 onTuiyeckux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jleekt maccsl n
SHEPIUs CBSI3U A1pa.

BsaumMonelicTBUEe HYKIIOHOB U IIOHATHE O CBOUCTBAX U IIPUPOAE AACPHBIX CUl. Monenu sapa. PaquoakTUBHOE U3IIy4eHHUE U €T0
BHJIbI. 3aKOH PaJIM0aKTUBHOTO pacna/ia. 3aKOHOMEPHOCTH M IIPOMCXOXkKIeHNE anb(a, Oera - 1 raMMa-U3JIydeHHUs aTOMHBIX si/iep.
IToHsATHE O AAEPHBIX PEAKLUAX U MX OCHOBHBIX TUIAX. VICKycCTBEHHAas paluOaKTUBHOCTb. JleneHue Tsxensix saep. Lennas
peakiust geneHus. IloraTHe o sipepHoi SHepreTuke. Peakiust CHHTEe3a aTOMHBIX siiep. [IpobieMa yrpaBisieMbIX TepPMOSIEPHBIX
peakuuid. DneMeHTapHble YacTHLL. VX knaccuduxanms.

6. POHJ OIIEHOYHBIX CPE/ICTB

6.1. IlepeyeHb BUIOB OLICHOYHBIX CPEACTB

BeImosHeHMe U 3a1uTa 1ab0paTopHBIX padoT
BelImonHeHHEe CaMOCTOSTEIBHBIX PaboT

3auer

OK3aMeH

6.2. Tembl NUCLMEHHBIX PadoT

He npexycMOoTpeHO yIeOHBIM IUTAHOM

6.3. KonTpoabHbIe BONIPOCHI U 3aJaHUS

TumoBele NpaKkTUUECKHE 3a/JaHUs K IK3aMEHY 110 JUCIUIUINHE:

3amanue 1. [IpsMonmHeHOE IBIDKCHHE MaTepUAIbHOM TOYKH OMICHIBACTCS 3aKOHOM . HalTH skcTpeManibHOE 3HAYCHHE CKOPOCTH
Touku. KakoMy MOMEHTY BpeMEHU OT HauaJja ABUXKEHUS OHO COOTBETCTBYET. B Kakoil MOMEHT BpEMEHU CKOPOCTh 7

3aganue 2. B ogHOpo1HOM MarHUTHOM mojie ¢ uaaykiueii 0,35 Ta paBHoMepHO ¢ yacToToit 480 00/MuUH BpalaeTcsi pamka,
coaeprkamias 1500 ButkoB miomaapo 50 . Ock BpallleHHs JIEKHUT B INIOCKOCTH PAMKU M TIEPNEHIUKYIAPHA THHUAM UHIYKLIUH.
Onpenenuts MakcuManbHy0 OJ[C HHAYKINY, BO3HUKAIOILYIO B paMKE.

3aganue 3. [Ty4ok ecTeCTBEHHOTO CBETa MafaeT Ha CUCTeMY U3 4 HUKOJIEH, IIIIOCKOCTh IPOITYCKAHUS KaXKI0T0 U3 KOTOPBIX
noBepHyTa Ha yron 30° OTHOCUTENBHO IIIOCKOCTH MPOMYCKaHHs Mpeablayiero Hukoms. Kakas uacT cBeTOBOIro MOTOKa MPOXOIUT
gepes 3Ty cucteMy? [loTepsiMH HHTCHCHBHOCTH CBETa B HUKOJISIX IIPEHEOPEYb.

TuroBsIe BOIPOCH! K 3aIuTe 1abopaTopHOil paboTh! «/3ydeHne OCHOBHOTO 3aKOHA JHHAMHKH BPAIIaTEIFHOTO ABHKEHHUS C
nomMo1eio MasTHuka O6epoexa.»

1. Kakoe nBmxeHue Ha3blBaeTCs BpallaTelbHbIM?
2. Chopmynupyiite BTOpoii 3akoH HploTOHA JUTS BpamarenbHoro ABmkeHUs. CpaBHUTE ¢ 3aKOHOM JIJISI TOCTYNATEIbHOTO
JIBIDKEHHS.

3. Yro Takoe MOMEHT MHEpUUH Teiaa? MOMEHTBI HHEpPIUU TeN MPaBUILHON (GopMbl: 00pydYa, HUIHHIPA, Iapa, CTCPIKHS?




4. Uemy paBeH MOMEHT HHEPIHH CUCTEMBI Tes?
5. Chopmynupyiite Teopemy Illteiinepa.

TumoBsle BONPOCHI K 3aIUTe J1abopaTopHOi paboThl «Onpenenennue ropu30HTaIbHON COCTABIISIONIEH MATHUTHOTO MOJIST 3eMITNY
Jaiite onpenenenne 3eMeHTaM 36MHOI'O MarHeTU3Ma.

Chopmynupyiite 3akon buo-Casapa-Jlamnaca.

OOBsICHUTE NIPUHIMI CYNEPIIO3UIINA MarHUTHBIX TTOJIeH. ['ie oH ucmonb3yercsa B pabore?

UeMy paBHBI HANPSHKEHHOCTh W MHIYKIUS MarHUTHOTO TOJISI B IIEHTPE KPYrOBOTO TOKA.

Kak BBIMIIAUT MarHUTHOE MOJie KaTYyIIKU?

B kakux eguHHIaxX u3MepseTcs HaNpsHKeHHOCTh MarHuTHoro moiist B cuctemax CHU u CI'CM? Kakas cBs3b Mexay HUMHU?
Uro Takoe MOTOK MAarHUTHON WHAYKIMU KaTyIIKH?

OOBbsICHUTE YCTPOHCTBO M MPHUHLUI JEHCTBUS TaHTE€HC - TAIbBAHOMETPA U YKAXKUTE, JUII KaKUX MPAKTUUYECKUX Lesel OH
IIPUMEHSIETCS.

9. IMowemy m3mepeHus HanbOoJee TOUHBI IIPH yIilaX OTKIOHEHHS ONM3KHX K 45°7

TumoBsle BONPOCHI K 3a1UTe J1abopaTopHOi paboTsl «Onpenenenue UIMHBI BOJIHBI U3TyYeHUs Ja3epa MpH MOMOIIN

I pPaKINOHHOMN PEIIeTKI»

1. B dewm 3aximrouaercs sBIeHHEe WHTEphEpEHINH?

B wem 3aknrouaercs sBieHue audpaxmumn?

OOBSCHUTD SIBIICHHE TIEpepacnpeieNeHus CBETOBOM dHEPrUH Npu AU pakuuu?

Kakye MCTOUHHMKM 3JIEKTPOMAarHUTHBIX BOJIH SIBJISIFOTCSI KOT€PEHTHBIMU?

Uro takoe audpaknuonHas perrerka? dopmyna TIaBHBIX AAQPAKIMOHHBIX MaKCHMYMOB.

Ha mu¢pakiionHyio pemeTky HOPMalbHO MafaeT HapajuleNbHbIA MydoK Tydel ¢ amuHamu BomH Al u A2 (A1 > A2). JlaTb
PHUCYHOK (X071 Jy4eii), COOTBETCTBYIOIIMI TIepepacipeieiieHnIo 3ueprun B mopsaakax k=0,k=1,k=2

PN LD~

S U AW

TunoBsie TCOPETUYCCKUE BOIPOCHI K OK3aMEHY 1O JUCHUITIINHE:

L. Mopenu B mexanuke. Cucrema otcdera. TpaekTopus, AIMHA ITyTH, BEKTOP MEPEMELICHHS.

2. BekTophl CKOPOCTH, YCKOPEHHS €ro COCTABISIOMNE (TaHTeHINAIBFHOE M HOPMAIFHOE YCKOPEHHS).

3. IpssmonuHelHOE paBHOMEPHOE ABMKEHHE MATEPHATbHON TOUKH. YPABHEHUS ABIXKEHUS. |'padHKu IMyTH, CKOPOCTH H
YCKOPEHHUS.

4. Cro)xeHre B3aUMHO TEPICHANKYISIPHBIX KOICOaHHH.

5 Bunpl MexaHnueckux BOJIH.

6 VYpaBHeHue Oeryueil miockoil BonHbl. MHTEphepeHIus BOIH.

7. JIBrkeHHUe TeN B KUIKOCTSX M ra3ax. [logpeMHas cuia, 1000BO€ CONPOTHBIICHUE.

8. Teuenue Bsazkoll xkunkoctu. @opmyna HeroToHa. PeskUMBI TeUeHUS KUAKOCTH.

9. Koadduiment a3koctu u Metoas! ero ompeaenenus (Croxca u ITyaseitms).

10. Teopema Octporpanckoro- I'aycca 11 37€KTpUYECKOro Mojsl B Ju3IeKTpuke. JusnekTpudeckasl MPOHUIIAEMOCTb CPEJbL.
11. DHeprus NEKTPOCTATHIECKOTO TOJIsA. JHEPTHs 3apsHKEHHOTO YeAWHEHHOTO IIPOBOIHUKA.

12. Marnutssiii norok. Teopema Octporpanckoro-I'aycca 11 MAarHUTHOTO TOJI.

13. Pabota mepemenieHus NpOBOAHMKA U KOHTYpa C TOKOM B MarHUTHOM IIOJIE.

14. OneKkTpoMarHuTHas MHAYKIUs. 3akoH JleHna.

15. INonspuzanus cBeTa mpu ABOMHOM ydenpenomieHud B kpucramiax. [Ipusma Huxomns. 3akon Maioca.

16. HckyccTBeHHass onTHYECKas aHU30TPOIHsL. AHAIN3 HANPSDKEHHOTO COCTOSHUSA JAeTajleil MOMSIPH3alHOHHO-ONTHIECKUM
METOJIOM.

17. Bparmenre miIoCcKOCTH MONMAPU3alAN ONTHYECKH aKTUBHBIMHU BemlecTBaMH. OmpeaereHre KOHIIGHTPAuh PacTBOPOB
HOIAPUMETPUIECKUM METOIOM.

18. ®usuka aroma. Mogenu aroma. [loctynarel Bopa.

19. Teopust atoma Bogopoza o bopy. Yposuu suepruu. Cepunanbhas Gopmyna banbsmepa.

20. PeHTreHoBCKME CIEKTpPhI U3IydeHUs. 3akoH Mosnu

21. OneMeHTH! (PU3MKU IEMEHTAPHBIX YAaCTHI[. THITBI B3aMMOAEHCTBUH 3IIEMEHTapHBIX dacTull. [IoHATHE O KBapKax.

6.4. MeToguyecKkne MaTePUAJIbI, ONIPeIeISIONINe MPOLEAYPHI OLEeHUBAHUS

Metonyka oreHKH JJabOpaTOpHBIX padoT

CTyneHT IOJDKEeH BBITIOJHHUTE | 3aIIUTUTH BCE TaOOpaTOpHEBIC PabOThL, IPEIyCMOTPEHHbIE TIPOrPAaMMO THCIUIIIHHEL.
JlabopaTopHast paboTa CUMTAETCS 3aLIUIIEHHON IPH YCIOBUH yIAOBICTBOPHTEIHHBIX OTBETOB HA HE MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IPHBEAECHHBIX B KOHIIE K0l paboThI B 1aOOPaTOPHOM MPaKTUKyME, a TAK)KEe BBITOTHEHHS TECTOBBIX 3aJaHUH 10 TeMe
paboThI HAa YCMOTPEHHE MPETIoIaBaTelNeH.

MeToauka 3adera Mo AUCIUIIINHE
3ayer mo JUCHUIITIMHE BBICTABJIACTCS 110 pE3yIbTaTaM CHCTEMATHYECKOU pa6OTLI CTYACHTa B TCUCHUC CEMECTpaA.

MertouKa OLICHKH 3K3aMeHa M0 TUCIIUIIINHE

TeopeTuudeckas 4acTh 3K3aMeHa M0 JUCHUIIINHE MIPeACTaBIsIeT coO00i KOMITJIEKC BOIPOCOB Ha YCBOGHHE IMPOIICHHOr0 MaTepHuania -
TEPMHHBI, ONPEEIICHNUS, 3aKOHBIL.

B pamkax TeopeTHuecKoi YacTH 00y4aroImuics, U KaKA0To 3a1aHus, (YOPMYIHPYET MPaBIILHbIE C €r0 TOYKH 3PEHHS OTBETHI.
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIydae, €CIIU JaHbI BEpHBIC OTBETHI Ha BOIIPOCHL. B MpoTUBHOM citydae 3agaHue
CUUTAETCS HEBBIIOIHEHHBIM.




HpaKTI/I‘{eCKaH YacCTb DK3aM€Ha MO JUCHUIIIIMHE TTPEACTABIACT 3aJa4U, HAMIPABJICHHBIC HA BBISIBJICHUE BO3MOKHOCTU NPAKTUICCKOT'O
MMPUMCEHCHHS KOHKPETHOI'O TCOPETUYCCKOT'O pa3aciia.

DK3aMEH BBICTABIISICTCS C Y4€TOM PC3YyJIIbTATOB BBIIIOJIHCHUS TCOpeTH‘IeCKOﬁ u HpaKTquCKOﬁ YacTei B COOTBETCTBHH C
TMPUBECACHHBIMU HUXKE TpeGOBaHI/IﬂMI/I.

5 (oTm4HO) >85 Bce 3agaHus BEIONHEHBI B COOTBETCTBUH C TPSOOBAHUAMH, B ITOJHOM 00BeMe M 0e3 OIMIMOOK.

4 (xoporo) 75+84 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHMAMH, B 00BEME HOCTATOYHOM IS OOIIETo
(HyHKIMOHUPOBAHUS CHCTEMBI MJIH BHITIOJHEHO /1B 3a/1aHMsI B COOTBETCTBUU C TPEOOBAaHHUSAMH, B IIOJTHOM 0OBbeMe U 0e3 OIMOOK.

3 (yIOBIETBOPUTEIILHO) 50+74 BeImonHeHO He MEeHee NBYX 3aJaHUil B COOTBETCTBUHU C TPeOOBaHHUSIMH, B 00beMe
JOCTaTOYHOM JUTA 00IIeTo (hYHKIMOHUPOBAHUS CHCTEMEI

2 (HEyHOBICTBOPHUTEIIHHO) <50 BrimonHeHO MeHee ABYX 3aJaHUM B COOTBETCTBHHM C TPEOOBaHMAMH, B 00beMe

JIOCTATOYHOM JJIs1 O01Eero PyHKIMOHUPOBAHUS CUCTEMBI
HToroBeiii 0asut 3a 9K3aMeH BBICTABJISIETCS 110 OIICHKE XY/IIeH YacTH. B CIOpHBIX cilydasx MperojaBaTellb BIpaBe 3a1aBaTh
YTOUYHSIOIINE BOMPOCHI U IaBaTh JOMOIHUTENbHBIC IPAKTHUECKUE 3aJaHHS.

7. YYAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCIUAIIJINHBI (MOJYJIS)

7.1 Pexomenayemasi iuTepatrypa

7.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTEIH 3aryiaBue WznarenscTBo, rox
JI1.1 | Tpodpumona Taucus Kypc ¢usnku: yaed. mocobue 11 HHKESHEP.-TEXH. CIEIl. By30B Mocksa: Axagemust, 2010
HBanoBHa
JI1.2 | Bukynos CtaHucnas Du3uKa: 3a1a4U A1 CAMOCTOAT. PELLIEHU U1 CTyJE€HTOB BCEX CIIELL. Hosocubupck: HI'ABT,
Bukrtoposud, 04. 1 3204. (hopM 0O0ydeHHst 2011
Tpeinkrna Enena
TpanueBHa
JI1.3 [CurnmoB Brnamucnas | Onruxa. @usnka aToma: 1ab0paTOPHEINA IPAKTUKYM IO (H3HKE Hosocubupck: CI'YBT,
WBanosuy, 2016
IIpoTononosa Huna
[TaBnoBHa
JI1.4 | Buxkynos C. B., ®dusuka: cOOpHUK 3a71a4 Hosocubupck: CI'YBT,
Curumos B. ., 2017
Tpeiakuna E. T.
JI1.5 | Hukutenko AHaTtonuii |JIabopaTopHBIN MPAKTHUKYM IO MOJICKYJISAPHO# (pHU3HKe: MPaKTHKyM Hosocubupck: CI'YBT,
I'eopruesuuy, SkoBieB 2019
Bnagumup
Huxonaesuu,

CurumoB Bnanucias
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHOB
Muxaun HukomnaeBuu

JI1.6 |Huxurenko AHatonuii |JlaGopaTopHBIM IPaKTUKYM IO MEXaHUKE Hosocubupck: CI'YBT,
I'eopruesuny, SIxoBnes 2018
Buagumup
Huxomnaesuu,

CurnmoB Biagucias
WBanoBuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxaun Hukonaesuu

7.1.2. Jlono/HUTEILHAS JIUTEpPaTypa

ABTOpBI, COCTaBUTEIU 3arynaBue W3znarenscTBo, rox
JI2.1 | Opnos Tpanuit JlabopaTopHBIH PAKTUKYM IO (PH3HKE. DIEKTPHICCTBO, MATHETU3M Hosocubupck: HI'ABT,

BacunwseBuu, 2002

CuntokoB Muxaui

IlerpoBnu

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIUHBI (MOAYJIS)

Hasnavenue OobopynoBanue

JlaGoparopust onTHkM WM (GU3MKH | AynutopHass nocka; Kommiekr ydeOHOW MeOenu; JlaGoparopHble ycraHoBku: OmnpenerneHne
aToMa - ydeOHas ayfuTOpHs AN | TIaBHOTO ()OKYCHOTO PAacCTOSHMS JNUH3EL, ONpeeneHne MoKa3aTens MPeIoMIICHHS XKUAKOCTEH C
IIPOBEIECHUS mabopaTOpHBIX | ToMombl0  peppakromerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI Jlazepa INPH  HOMOIIU




3aHATHI

qupaknuoHHON pemeTky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapuMerpa, 2 mr.; OmnpeneneHue TeMieparypsl packanéHHoro Tena; MccienoBaHue
JIMHEIYaToro CrieKTpa BOJOPO/IA M ONPEIeIICHHs IIOCTOSHHOI Pundepra

Jlabopatopus MEXaHUKA u
JJIEKTPUYECTBA - ydeOHas
ayoquropust A HPOBEICHUS

1a00paTOPHBIX 3aHATHI

AymutopHas nocka; Kommiekr ydeOHoi wmebenw; JlaGopaTopHbBle CTeHIBI: YHHBEpPCATBHBIN
CTeHA «3aKOHBl MOCTOSHHOTO ToKay, 6 mT.; JlabopatopHas ycraHoBka: OmpenencHue
TOPH30HTAJIBHON COCTaBIISIONIEH MarHuTHOro monst 3emu, 4 mT. OmnpesnesicHUEe YCKOPEHUs
CHITBI TSDKECTH T0 crioco0y beccens, 6 mr.; Mastauk O6epOeka, 2 mt.; MaxoBoe KoJieco, 4 mrT.;
Ompenenenne ckopoctd  3Byka;, OmpeneneHne OTHONICHMS — TEIDIOEMKOCTEH, 2  MIT.;
JlaGoparopHoe ob6opynoBanue: Habop »snexTpou3sMepHUTeNnbHBIX MpubopoB, 2 mrT.; Habop
000pyIOBaHYS TS BBIYMCIICHUSI HOTPEITHOCTEH H3MEPEHHH, 6 INT.

YuebHas ayAUTOPUS i | AynutopHas nocka; KomrurekT ydeOHONM Mebenn; MynpTumenuiiHoe o0opymoBaHHE: HPOEKTOP
IIPOBEIECHUS 3aHATHH | (CTallHOHAPHEIN), 3KpaH (cTanuoHapHsIi), [TK (mepeHOCHOIT)

JIEKIIMIOHHOT'O TUIIA

ITomemenne s | Kommnekr  ydeOno#t wmebenm; I[IK — 10 mT., mnogkiroueHHBIX K cetd "HHTepHer" w
CaMOCTOSITEITLHOM paboTHI | 00eCTIeYNBAIOIINX ~ JOCTYI B JJICKTPOHHYIO  HMH(OPMAIIMOHHO-00pa30BaTENFHYI0  Cpexy
00yJaronIxcs YHuBepcHUTeTA.




