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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

WHocTpaHHBIH SI3BbIK

2.12

Wudopmarnka

2.13

HUctopus (ucropust Poccun, BceoOiiast uctopus)

2.14

Maremaruka

2.1.5

HaueprarenbHast reoMeTpus 1 HHKEHEpHas rpaduka

2.1.6

Xumus

2.2

JucumInHbI 1 NPAKTHKH, UIS1 KOTOPBIX 0CBOEHHE JAHHOM TUCHUNINHBI (MOXY/Is1) HE00X0IUMO KaK
npeiIecTBYIOIIee:

2.2.1

CymoBoe 3IIeKTpo00OPYIOBAHNE U OCHOBEI AJICKTPOTEXHUKI

222

Texandeckas pusuka

223

DKoJIOTUs

224

OCHOBBI HAYYHBIX UCCIICAOBAHUN

225

Texnonorndyeckas (IPOEKTHO-TEXHOJIOTHYECKas1) MPAKTHKA

2.2.6

MareMaTtndeckast CTaTUCTHKA B OpraHu3amuu 1nepeBoO30K

227

HuadopmannoHHOE 00ecnedeHne TpaHCIIOPTHOTO ITporiecca

228

IpakTHKa IO MOIYYCHUIO IEPBUYHBIX MPO(GECCHOHATBHBIX YMEHUH U HAaBBIKOB (B TOM YHCIIE IEPBUYHBIX YMEHHH U
HaBBIKOB Hay4YHO-HCCIIEI0BATEIbCKON AEATEIBHOCTH)

229

MexaHuka

2.2.10

Texnonormyeckast (POU3BOACTBEHHO-TEXHOJIOTHUECKAs ) IPAKTHUKA

22.11

dunocodus

2.2.12

OKOHOMHYECKasi TCOpUs

2.2.13

MeHeHKMEHT

2.2.14

Mertpomnorus, CTaHAApTU3AUSA U CepTUDUKALIUSL

2.2.15

[IpaBoBeneHue

2.2.16

CraTucTuka

2.2.17

praBHeHI/Ie CONUATIBHO-TPYAOBBIMH OTHOIICHUAMMN

2218

MOZ[GJ'II/IPOBaHI/Ie TPaHCIIOPTHBIX ITPOLECCOB

2.2.19

Texnonormyeckast (POU3BOACTBEHHO-TEXHOJIOTHUECKAs ) IPAKTUKA

2.2.20

VYrpapieHHe TEPCOHAIOM

2.2.21

VyeT u aHaIM3 X03IMCTBEHHOM JIeITeIbHOCTH

2222

HHadopmannoHHbIE TEXHOIOTHI

2.2.23

Teopust TPAaHCIIOPTHBIX MPOLIECCOB U CUCTEM

2.2.24

DUHAHCOBBIM MEHEKMEHT

2225

MareMmaTtudeckasi CTaTUCTHKA B OpraHusalyy N€peBO30K

2.2.26

MareMaTtndeckasi CTaTUCTHKA Ha TPaHCIIOPTE

2227

HpOI/ISBOI[CTBeHHaﬂ IIpaKTHUKa

2.2.28

HudopmanmonHoe obecredeHne TpaHCIOPTHOTO MpoIiecca

2.2.29

HH(bOpMaHHOHHLIe TCXHOJIOT'MH Ha TPAHCIIOPTE

3. KOMIIETEHIIMA OBYYAIOIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIS)

OIIK-3: Cnoco0eH HCnoJIb30BATh OCHOBHBIE 3aKOHBI €CTeCTBEHHO-HAYYHBIX JUCHUIIJINH B PodeccHOHANBHOI
AesITeJIbHOCTH

OIIK-3.1: Mcnionp3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX TUCIUIUINH




OIIK-3.2: TIpuMeHsieT OCHOBHBIE 3aKOHBI €CTECTBCHHO-HAYYHBIX AUCIUILUINH B POGHECCHOHATBHON e TENbHOCTH

OIIK-3.3: OpI/IeHTI/IpyeTCﬂ B OCHOBHBIX 3dKOHaX €CTCCTBCHHO-HAYYHBIX OTUCHUIUIMH C LEJIbIO IPUMCHCHUA UX B

npodeccrnoHaNBHOM AeTeTbHOCTH

B pe3yiabTaTe 0CBOCHUS JUCHHUIIIMHBI oﬁy'{aloumﬁcn JOJIZKCH

3.1 (3uaTh:

3.1.1 [ OcHOBHBIE 3aKOHBI (PU3UKH, CBI3aHHBIE C TPOPECCHOHANBHOMN NS TEIFHOCTHIO.

3.2 | YMeTh:

3.2.1 | IIpuMeHSTE OCHOBHBIC 3aKOHBI (PU3UKH, CBSI3aHHBIC C MPOPECCHOHANBEHOMN NS TENBHOCTHIO.

3.3 | Baragern:

3.3.1 | HaBbIkaMu MpUMEHEHHSI OCHOBHBIX 3aKOHOB (DVM3HKH, CBI3aHHBIMH C IPO(ECCHOHATBHON e TENEHOCTHIO

4. CTPYKTYPA JUCHUIIJIMHBI (MOAY JISA)

Bun HaunmenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Hacos | Jlurepatypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3gen 1. @u3nyecKkue 0CHOBBI KJIACCHYECKOH MeXaHMKHU
Cp Kunemaruka /Cp/ 1 16 0
Jlex Mexanuka /JIex/ 1 2 J1.1 0
Cp Junramuka /Cp/ 1 16 0
JIa6 OCHOBBI METOJIOB 00pabOTKH PE3yIbTATOB U3MEPECHUHN (HU3NISCKUX 1 4 JI1.5 0
BenmunH.OnpeieNieHne YCKOPEHUs CHITBI TSHKECTH 110 crioco0y beccerst.
M3y4eHre OCHOBHOTO 3aKOHA JJMHAMUKHU BPAIIAaTEIBHOTO ABHYKCHHUS C
nomoInkko Mastauka Obepoeka /J1ab/
Cp CamocrosrenbHas padota /Cp/ 1 8 0
Pazgen | Pa3zpen 2. Moaekyiasipuasi Gu3nka U TepMOAUHAMHUKA
Cp MonekynsapHo-KuHeTHYecKas Teopust /Cp/ 1 8 0
Jlex Tepmoaunamuka /JIek/ 1 JI1.1 0
Cp Tepmoaunamuxa /Cp/ 1 20 0
Pasmen | Pa3men 3. DiieKTpU4€eCTBO
Cp Onexrpocraruka /Cp/ 1 8 0
Jlex OnextpoauHamuka /JIek/ 1 JI1.1 0
Cp Onexrpoaunamuxa /Cp/ 1 10 0
JIab H3MepeHue coOnpoTUBIIEHUS U OLPEEIICHUE YACIBHOIO CONPOTUBIICHUS 1 2 2.1 0
MIPOBOJHMKA. V3ydeHHE 3aBHCHMOCTH COMIPOTHUBIICHHS TIPOBOIHUAKA U
MTOJTYTIPOBOIHUKA OT TeMIIepaTypsl. /J1ad/
Pazpen | Paspen 4. DnekrpomarseTusm
Cp Marnutoctaruka /Cp/ 1 0
Jlek Marnurtnas naaykuus. Teopus MakcBesuia AJist 3JIEKTPOMarHUTHOTO 1 2 JI1.1 0
ronst /JIex/
Cp MarnutHas uanykuus. Teopus MakcBesia 115l 9J1€KTpOMarHuTHOIO 1 6 0
nonst /Cp/
JIab OrnpeneneHre TOPU30HTATBLHON COCTABISIONICH MArHUTHOTO TIOJIST 3eMJTH. 1 2 JI2.1 0
Hccnenosanue MarHuTHOTO 110151, /J1a6/
Pazgen | Pa3pen S. OnTuka
Cp Ousnueckas ontuka /Cp/ 1 6 0
Cp KsanToBas ontuka /Cp/ 1 0
Jla6 OrnpenienieHre nokasaTesel mpesoMIIEHHUS JKUAKOCTEH ¢ TIOMOIIBIO 1 2 JI1.3 0
pedpaxromerpa A66e. OmnpeneneHne TeMIIepaTypsl pacKaIeHHOTO Tea
onTu4eckuM metoaoMm /Jlab/
Pazgen Pa3nen 6. AtomHasi u sigepHasi pusuka
Jlex Crpoenue atoma /JIex/ 1 2 0
Cp Crpoenue atoma /Cp/ 1 20 0
Cp SAnepnas ¢msuxa /Cp/ 1 8 J1.2 0
HKP KonTpomnsnas pabora /UKP/ 1 JI1.4 0




5. COJEPKAHME JUCHUILIAHBI (MOAYJIST)

Pasznen 1. dusudeckue OCHOBBI KJIACCUYECKON MEXaHUKU

Tema 1.1. Kunematuxa

OnemeHTh! KuHEMaTHKU. Mozenu B Mmexanuke. Cuctema orcueta. [loctynarenbHoe ABUXKEHUE TBEPIOTO Tela. TpaeKkTopus, AI1HA
MyTH, BeKTOp nepeMenieHus. CKOpocTh ¥ yCKOPEHUE TOUKU KaK IPOU3BOIHBIC PaJuyca-BeKTopa 1o BpeMeHu. HopmanbHOE U
TaHTCHIMAJIbHOE YcKopeHus. Kitaccugukanus BUIOB ABHKCHUS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuku HerotoHa. IToHATHS Macchl ¥ cuiibl. Busibl Uil B MEXaHUKE: TPEHUs, yOIPYTOCTH U TArOTeHUs. MMiynbce Tena.
Nwmnynbe cunbl. BHenHne 1 BHyTpEeHHHUE CUIIBI. 3aKOH COXpaHEHUS UMITYJIbCa MEXaHUYeCKOl cucteMsl. LlenTp Macc (LIeHTp
MHEPLHH) MEXaHUYECKOH CHCTEMBI U 3aKOH €r0 JIBH)KEHHUSL.

PaboTa mOCTOsTHHOI 1 TIepeMeHHOH CHITBL. BripakeHne paboTsI CHITE Uepe3 KpUBOIMHEWHBII HHTETpat. MOIIHOCTE. DHEprus Kak
YHUBEpCaJIbHAs Mepa Pa3IN4HBIX (OPM ABIKEHHMS U B3auMoAeHcTBHsA. KuHeTHueckast SHeprusi MeXaHU4eCKON CUCTEMBI. 3aKOH
COXpaHEHHs] MEXaHMYECKON HEPTHH U €T0 CBSI3b C OJHOPOIHOCTHIO BpeMeHH. Y 1ap aOCONIIOTHO YIPYTUX U HEYIPYTUX Tedl.
MoMeHT uHepLH TBEPAOIo Tena OTHOCUTENBHO ocH. IIpumepsl ero Beruncnenus. Teopema IlIteiinepa. MomenT cuiibl. OCHOBHOE
YpaBHEHHUE JUHAMUKU BPAIlaTEIbHOIO IBUXKEHUS TBEPJOIrO Te€Ia OTHOCUTEIIBHO HEMOABUKHOM OCH. 3aKOH COXPaHEHUsI MOMEHTA
WMITYJIbCA U €T0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTRA.

3aKoH BceMUpHOTo TsArotenus. [loreHnuanbHas 3Heprust MaTepUualbHON TOUKHM BO BHEIIHEM CHIJIOBOM I10JIE U €€ CBS3b C CUJIOH,
JIeHCTBYIONIEN Ha MaTEPUAIbHYIO TOUKY. 3aKOH COXPAaHEHUS! MEXAHUYECKOM SHEPIUU U €r0 CBA3b C OJHOPOIHOCTBIO BPEMEHHU.
JlaBneHue B xUAKOCTH U Taze. ExuHuIs! n3Mepenus nasnerus. 3akonsl [lackans u Apxumena. TedeHue nneanbHON )KUIKOCTH.
YpaBHeHHEe HEpa3pbIBHOCTU. Y paBHEeHUE bepHyun U cneAcTBuUs U3 Hero. Teuenue Bsi3kon xuakoctu. opmynsl HetoToHa 1
Crokca. KoaddpurpeHT BI3KOCTH U METO/BI €T0 OIPEICIICHHS.

Tema 1.3. Mexanmdeckne KoeO0aHNUS 1 BOTHBI

T'apmonuueckue konebaHus U UX XapakTepucTuku. JuddepeHnnansHoe ypaBHeHHE TapMOHHUECKUX KonebaHuid. IIpykuHHBIH,
(u3MUECKUi 1 MaTeMaTHYECKUI MasTHUKH. DHEPTHs TapMOHHYECKUX KojeOaHuil. ClIo)KeHHEe TapMOHUYECKHUX KOJIeOaHHH OTHOTO
HaIpaBJIeHUs] U OJJMHAKOBOM 4acTOThl. buenue.

CroxeHUs B3aUMHO MEPIEHANKYIIPHBIX Kosebanuit. duryps! JIuccaxy. 3aTyxaromue 1 BEIHYXICHHBIC Konebanus. Pe3oHaHC.
BonHOBBIE mporecchl. MexaHn3M 00pa30BaHUs MEXaHHYECKUX BOJIH B YIPYrou cpene. [IpoaonsHbIe ¥ MONepeyHbIC BOTHBL
VYpaBHeHue 1iockoit Oerymeit BoaHbL. J[JTMHa BOJIHBI M BOJTHOBOE YHCIIO.

Paznen 2. MonekynsapHas Gpu3uKa 1 TEpMOJIUHAMUKA

Tema 2.1. MonekynsipHO-KMHETHYECKas TEOPUS

OnbITHBIE 3aKOHBI UICANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT uneanbHbIX razos.
Cpensss KHHEeTHYIecKasi SHEPrust MOJNeKyll. MoIeKyIsIpHO-KMHETHYECKOe TOJIKOBaHNE aOCOIIOTHON TeMIIepaTypHl.

OneMeHTHI cTaTucTU4ecKoi pusuku. 3akoH MakcBesa A/ pacipeeeHHs: MOJIEKYI HealbHOTo ra3a Mo CKOPOCTSIM.
BapomeTprueckas Gpopmyna. 3akoH boxbiiMaHa Ui paciipeeeHus YacTUI] BO BHEIITHEM MTOTEHIINAIBHOM 11oJie. CpeaHee YHcIio
CTOJIKHOBEHHH M CPEeTHSSA AITHHA CBOOOIHOTO Mpodera MOJIeKyII.

OmnsitHOe ob6ocHoBanue MKT. Tuddysus, TemnonpoBoJHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HpioToHa.

Tewma 2.2. TepMoanHaMuKa

Buytpennsist sHeprus. HUucno creneHei CBOOOIBI MOJIEKYI. 3aKOH PAaBHOMEPHOTO PACTIPEICIICHHUS SHEPTHH IO CTETIEHSIM CBOOOIBI.
IepBoe Havano TepmoanHaMuKH. PaboTa rasa mpu u3MeHeHHH ero 00beMa. TemIoeMKOCTs MaKpOCHCTeMBI. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UAEAIBHOTO Ta3a OT BUja npolecca. [IpuMeHeHne nepBoro Hadanaa TEPMOJIUHAMUKH K
n3omnporeccaM. AnuabaTHbI mporecc. Y paBHenue [Tyaccona.

Kpyrossie mponeccel. O6paTumsble 1 HeoOpaTuMmble mponecchl. Lnkin KapHo u ero k.14 [urg uneansHOro rasa. Bropoe Hagano
TepMoauHaMuKy. IloHATHE 06 SHTpONUH, €€ CTATUCTUYECKOE TOJIKOBAHHE.

Cutbl 1 IOTEHIMAIbHAS SHEPTUSI MEXMOJICKYISIPHOTO B3auMoJieHcTBH. D PEKTUBHEIN aMeTp MoJIeKyll. Y paBHeHne Ban-nep-
Baanbca. ®a3osbie nepexoanl 1 u 2 poga. Kputmueckoe cocrosiaue. TpoiiHast Touka. OcOOEHHOCTH TBEPIOTO U KUIKOTO COCTOSHUIMA
BemecTBa. [loBepxHOCTHOE HaTspKeHHe. CMadnBaHue. Kanunmisipable SBICHNUS.

Pa3nen 3. DnexrpuuecTBo

Tema 3.1. DnekrpocTatuka

3akoH Kynona. Hanps’keHHOCTB U CHJIOBBIE JIMHUY HANPSKEHHOCTH 3JEKTpUdeckoro nois. [Ipuniun cyneprno3unuu
anexTpuueckux noziei. Ipumep pacueTa HapsKEHHOCTH OIS, CO3AaBaeMoi cucTeMo 3apsaoB. [IoTok BekTOpa HaNPsKEHHOCTH
anekTpryeckoro nois. Teopema Octporpanckoro-I'aycca

PaboTa cuit 21€KTPUYECKOro MO MO TIepEeMENIeHHUIO 3apsiaa. LInpKymsnus BeKTopa HanpsHkeHHOCTH. [[oTeHnansHbIH XapakTep
AMEKTPOCTaTUUECKOro noms. [ToTeHnunan 31neKTpu4ecKoro noist. DKBUNOTEHIUAIbHbIE TOBEPXHOCTU. CBA3b MOTEHNIMANA C
HaNpPsHKEHHOCTBIO MOJIS. DJIEKTPUYECKOE 0JI€ B AUANEKTPUKaxX. TUIIBI IU3JIEKTPUKOB. Buabl nonspuszanuu. Bekrop nonspusanuu.
IIpoBOHUKH B 3JIEKTPOCTATUUECKOM I0JI€. DNEKTPOEMKOCTh NPoBOAHUKA. KoHaeHcaTOps! U ux Bubl. DopMyiaa IIOCKOro
KoHzeHcaTopa. CriocoObl COeqUHEHUST KOHACHCATOPOB B OaTtapero. DHeprus seKTpocTaTudeckoro noist. O0bEMHas IIOTHOCTh
SHEPruM.

Tema 3.2. DnekrpoauHaMuKa

INocTosHHEBIN 2MeKTpUYecKui TOK. Buabl HocuTeneil 3apsaa B pa3nuuHbix cpegax. Cua Toka. Bexrop mnorHoctr Toka. 3/1C
UCTOYHMKA TOKa. 3akoH OMa 7151 ydacTKa U noaHoH nenu. ConpoTuBlIeHrne U NIPOBOJUMOCTb IPOBOJHUKOB, UX TeMIepaTypHas
3aBUCUMOCTb. PacueT cOnpoTUBICHUH NPU Pa3IUYHbIX BUIAX COCIUHEHHM.

PaboTa 1 MOITHOCTH 3IeKTpHUYecKoro Toka. 3axoH Jlxoynsa-Jlenma. [Ipasmia Kupxroda n npuMeHeHue UX K pacdeTy
Pa3BETBIEHHBIX Lieneil.

Paznen 4. DnexkrpomarHeTusm




Tema 4.1 MarauroctaTika

MarnuTHoe none. MHayKkiys MarHuTHOTO 1oiis. CUnoBble IMHUK MAarHUTHOTO 0SS, €r0 BUXPEBOil XxapakTep. 3akoH AMmepa 1
CHWJIBI, IEHCTBYIONIEH Ha IPOBOIHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TOKOM B
MarautHoM mode. [IpuHnun paboTs! anekrpoasurarens. 3akoH bro-Casapa-Jlamnaca u ero npuMeHEHHE K PacueTy MarHUTHBIX
noJeu (mpsIMOTro M KPYroBOT'O TOKOB).

Cuuibl B3aMMOJEHCTBHUS MapaIeNbHbIX TOKOB. 3aKoHbI AMIepa. JIBH)KeHHE 3apsKEHHBIX 4acTUIl B MarHUTHOM nonte. Cuna
Jlopenna. Hupkymsiuust Bektopa H u B. 3akon noiHoro Toka. MarautHoe mnose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOU
unaykuuu. Teopema I'aycca ans nosss B. Ilotok Bekropa B yepes conenouns.

Tema 4.2. MaruutHas uaaykuus. Teopus Makcsenia Ajist 31€KTPOMarHUTHOTO MO

PaboTa o mepemMenieHuo MPOBOTHIKA M KOHTYpPA ¢ TOKOM B MAarHUTHOM TOJIe. DJEeKTpOMarHuTHas HHAyKnus. 3akoH Dapaznes u
€ro0 BBIBOJ] U3 3aKOHA coxpaHeHwus 3Hepruu. [pasuno Jlenna. SIBnenune camonHaykimn. MHIyKTHBHOCTH KOHTYpa. DJ1C
CaMOMHAYKIUH. B3auMHas nHIyKIus.

MaruurHoe nose B BemecTse. THITBI MarHeTHKOB (JiMa-, apa- 1 peppoMarHeTHKN), UX ¢pu3ndeckas mpupoaa. HamarHudeHHOCTS.
MarnuTHas npoHunaeMocTs BemecTsa. OcHoBbI Teopun MakcBeiuia. Tok cMelieHus. YpaBHeHus: MakcBemia B UHTEIpaJlbHOM
thopme.

ITonsTue o nepeMeHHOM Toke. OMHYECKOE, peaKTHBHOE (EMKOCTHOE ¥ UHAYKTUBHOE) M MOJHOE CONPOTHUBIIECHHS LIETTH EPEMEHHOTO
Toka. 3akoH OMa Juid eH IEPEMEHHOT0 TOKAa. MOIIHOCTb, BbIJIENIsieMasl B LIENH IIEPEMEHHOTO TOKA.

OneKkTpoMarHUTHBIC Kosiebanus. ['apMOHIYECKHe, 3aTyXaloIIie 1 BEIHYKACHHbIE KoeOanus. [loraTie o pe3oHaHce.
OneKTpOMarHUTHBIE BOJIHBI U UX cBoiicTBa. IlIkana 3MeKTpOMarHUTHBIX BOJH.

Paspen 5. OnTuka

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI F€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomieHus. Mx dusuyeckuii cmbici.
SIBneHUE TIOTHOTO BHYTpeHHETO oTpakeHns. CBetoBoabl. Cheprueckue 3epkana. Popmyna 3epkana. [loctpoerne n3o0paxeHnit.
Tonkwue nun3b1. @opMmyna uH3EL [locTpoeHue H300paKeHHUH.

BounHOBast aneKTpoMarHuTHas IpUpoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Bpems u amiHa
KorepeHTHOCTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepennus ceera. MeTtons! HabmoneHus nHTepdepeniyn ceera. Pacuer
naTepdepernun B onbite FOHTa. IHTepdepeHnns cBeTa B TOHKUX IUIeHKaX. [1010CH paBHOW TOJIIMHEI X PaBHOTO HAKJIOHA.
Konpua Hetotona. IIpuMenenne nHTepdEepeHINy B HayKe U TeXHUKE.

Judpaxius ceta. [punimn INolirenca-®Openensa. Metoz 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakmust Ha npocTpaHcTBeHHOH penretke. @opmyna Bynbega-bparra. Pertrenorpaguyeckoe ucciemoBanue CTpyKTyphl
kpuctamioB. [TonsaTre o ronorpadum.

Ionspuzauus ceera. EcrecTBeHHBIN U MONSPU30BaHHBIH cBeT. 3akoH Matoca. [Tonspuzaius cBeTa mpyu OTPaKEHUHU U
NPEeJIOMJIEHUH Ha TPaHUILE JBYX IU3IEKTPUKOB. 3akoH bprocrepa. JIBoiiHoe mydenpenomiuenue. ITpusma Hukomns. Ionsponast n
HOJISIPU3aLUOHHBIE IPU3MBL.

HckycctBenHas ontudeckas aHn3oTponus. Dddextst Keppa u @apages. Ontudecku akTHBHBIE BelecTsa. Jlucmepcus cBeTa.
DyeMeHTBI 3IEKTPOHHOI Teopuu qucnepcun ceera. [lornomenue (adbcopbuust) ceera. 3akon byrepa.

Tema 5.2. KBanToBas onruka

TemnoBoe U3ITydeHHE U €T0 XapaKTePUCTUKH. AGCONIIOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonpmana.
Pacnipenenenue sHepruu B crieKTpe abCOMIOTHO YepHOro Tena. 3akoH cMenienus Buna. @opmyna Penes-/xunca.

SAsnenue porodrdpdexra. Buennnit poTorddexT u ero 3akoHbl. PoToHBI. YpaBHeHHE DitHINTEHHA T BHemHero hoTtoaddekra.
Macca n ummynsc ¢portoHa. JaBnenne cBera. OnbiTel JleOenena. Jlazeps!, mprHINN EWCTBHSA, YCTPOICTBO M IPUMEHEHHE.

Paznen 6. ATomHas u sigepHas Gu3nKa

Tema 6.1. Ctpoenue atoma

Mopnemu aromoB Tommicona u Pesepdopaa. DMmipraeckre 3aKOHOMEPHOCTH B CIICKTPax UCITYCKAaHHS U HOTJIOIIEHHS aTOMOB.
®opmyna Punbepra. Jlunerdarsiii ciektp aroma Bogopoaa. OCHOBHBIE CEPUU CIIEKTPATbHBIX JTMHHUM.

Bouna Jlyn ne Bpoitnst. OnbITHOe 060CHOBaHNE KOPIYCKYJIIPHO-BOJIHOBOT'O JAyalli3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeomnpeneneHHocTel [ei3eHOepra kak mposiBIICHHE KOPITYCKYIISIPHO-BOJIHOBOTO JTyalli3Ma CBOMCTB MaTtepu. BoHoOBast hyHKITUS 1
ee craTucTuuecKuil cmpici. YpaBHeHue IlIpénunrepa ans craMoHapHBIX COCTOSHUN.

IMoctynarst bopa. bopoBckas Teopust atoma BOJOPOJIa U BOAOPOAONOA00HOT0 HOHA. ATOM BOAOPO/a B KBAHTOBOI MEXaHUKE.
Kganrtossle uncna. CriuH 31ekTpoHa. CiuHoBoe KBaHTOBOE yucio. [Ipunuun ITaynu. Pacnpenenenne 3J1eKTPOHOB IO COCTOSIHUSIM.
Tema 6.2. Snepras ¢pusnka

Pentrenosckue cnekTpsl. 3akoH I'. Mosznu. Ilornomienre, CioHTaHHOE U BBIHYKICHHOE U3ydeHue. [IoHsTue 06 onTuiaeckux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jledekt maccsl n
SHEPIUs CBSI3U A1pa.

B3aumMonelicTBUE HYKJIIOHOB U IIOHATHE O CBOUCTBAX U MIPUPOAE AACPHBIX CUl. Monenu sapa. PaguoakTUBHOE U3IIy4eHHUE U €T0
BHJIbI. 3aKOH PaJIM0aKTUBHOTO pacnajia. 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 neneHus. IloraTHe o sipepHoi SHepreTuke. Peakist CHHTe3a aTOMHBIX sinep. [IpobieMa yrpaBiieMbIX TepMOSIEPHBIX
peakuuid. DneMeHTapHble yacTHLbl. VX knaccudukanms.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUIOB OLICHOYHbIX CPEACTB

BrimonHeHue 1 3amuTa 1abopaTopHbEIX paboT
BrimonHeHne caMOCTOSATENBFHBIX PadoT




3auer
DK3aMeH

6.2. Tembl NUCLMEHHBIX PadoT

He npexycMmoTpero

6.3. KonTpoabHbIe BONPOCHI U 3aaHUS

TumnoBsle NpakTUYECKHE 3aaHus K 9K3aMEHY 110 IUCLMIUIMHE:

3ananue 1. [lpsmonuHeliHOe NBUKEHUE MaTepUaIbHONW TOYKH ONMUCHIBACTCS 3aKOHOM . HaliTi skcTpemalibHOe 3HaU€HHE CKOPOCTH
Touku. KakoMy MOMEHTY BpeMEeHH OT Haydaja JIBUKCHHUS OHO COOTBETCTBYET. B Kakoli MOMEHT BpeMEHH CKOpOCTh ?

3anmanue 2. B ogHOpoiHOM MarHUTHOM mojie ¢ uaaykimeii 0,35 Ta paBHoMepHO ¢ yactoToit 480 00/MUH BpalaeTcsi pamka,
conepxkamias 1500 utkoB rionianeto 50 . Och BpalleHUs JIEKUT B INIOCKOCTH PaMKH U TIEPIICHIUKY/ISIPHA JTMHUSIM UHIYKIINH.
Onpenenuts MakcuManbHyo OJIC UHAYKIMY, BOSHUKAIOIIYIO B paMKE.

3amanme 3. [Iydok eCTECTBEHHOTO CBETA MaIaeT HA CUCTEMY U3 4 HUKOJIEH, INIOCKOCTh MPOIYCKAaHUS KaKAO0TO U3 KOTOPBIX
noBepHyTa Ha yroiy 30° OTHOCUTEIBHO MIIOCKOCTH MPOITyCKaHHs MPEbIAYIero HUKosl. Kakast 4yacTb CBETOBOI'O OTOKA MPOXOIUT
yepes 3Ty cucteMy? [ToTepsMHU HHTEHCHBHOCTH CBETa B HUKOJISX IpeHeOpedb.

THmoBBIe BOMPOCHI K 3aIUTe JIA00paTOpHOH paboThl «/3ydeHne OCHOBHOTO 3aKOHA TMHAMUKH BPAIaTEIbHOTO JABHKCHUS C
noMo1eio MasTHUKa O6epoeka.»

1. Kakoe nBmxkeHHe Ha3blBaeTCs BpallaTelbHBIM?

2. Cdopmynupyiite BTOpoii 3akoH HploTOHA U1 BpamaTeabHOro ABMKeHHA. CpaBHUTE C 3aKOHOM JUTS ITOCTYIATEIILHOTO
JIBIKEHHS.

3. Uro Takoe MOMEHT MHepLHu Tena? MOMEHThl HHEpLUH Tell MpaBUIbHON GopMbl: 00pyya, HMIMHAPA, HIapa, CTEPKHS?
4. UeMmy paBeH MOMEHT WHEPLIUN CHUCTEMBI TEJ?

5. Chopmymnupyiite Teopemy llltetinepa.

TunoBsble BOpoCH! K 3aIuTe 1a00paTopHOil padboTsl «OnpeneneHre ropu30HTaIbHON COCTABISIONIEH MArHUTHOTO TIOJIS 3EMITHD
JaiiTe ompexneneHne 3IeMeHTaM 3¢MHOTO MarHeTH3Ma.

Cdopmynupyiite 3axon buo-Casapa-Jlamnaca.

OOBsCHUTE NPUHLMUI CYNEPIO3ULIUN MarHUTHBIX mosied. ['ie oH ucnonb3yercs B pabore?

UeMy paBHBI HANPSHKEHHOCTh M MHIYKIWS MAarHUTHOTO IOJIS B IIEHTPE KPYroBOIO TOKa.

Kax BBITISAUT MarHUTHOE TOJIE KaTYIIKH?

B kakux eauHHIAX W3MeEpPAETCS HANPSHKEHHOCTh MarHUTHOTO nons B cucreMax CU u CT'CM? Kakast ¢Bs3b MeXTy HUMH?
Yro Takoe MOTOK MarHUTHOW MHIYKINH KaTYLIKW?

OOBsICHUTE YCTPOWHCTBO W IPHHITHII ISHCTBHUSA TaHTEHC - TaTbBAaHOMETpPA W YKAXHTE, JUIS KaKUX IMPAKTHYECKUX Lesiei OH
HPUMEHSETCSL.

9. [Touemy u3mepenus Hanbosee TOUHBI IPU YIJIaxX OTKIOHEHMs OMM3KuX K 45°7

Tunosble Bompock! K 3ammuTe 1a60paTopHOil padoTh! «OnpeneneHre JIHHBI BOJIHBI H3ITydEHHS JIa3epa IIPH MOMOLIH

T PaKINOHHON PEIIeTKI»

B uem 3akirouaercs siBineHUE WHTEpepeHInn?

B uem 3akmovaercst siBineHue qudpaknuu?

OOBACHUTD SIBJICHHE TIepepacipeielIeHHsT CBETOBOH SHEPTUH NpH IUGPAKIIINH?

Kakme MCTOYHMKHU 3JIEKTPOMArHUTHBIX BOJIH SBJISIOTCS KOTCPCHTHBIMHU?

Yro takoe nudpakiuonHas perierka? dopMyna MIaBHBIX TU(QPAKIMOHHBIX MAKCHMYMOB.

Ha mudpakimoHHYI0 penieTky HOpMaJbHO MagaeT MapaJuIeabHbBIN MyqoK Jydei ¢ amuHaMu BoH Al m A2 (A1 > A2). Jlath
pHcyHOK (xon Jrydeii), COOTBETCTBYIOIIUI MepepacipeieNieHnto dHepruu B mopsiakax k =0,k =1,k =2

NN WD~

SR W~

Tunossie TCOPCTUYCCKHUEC BOIIPOCHI K DK3aMCHY IO AUCHHUIIINHE:

1. Mopnemu B mexanuke. Cucrema otcdera. TpaekTopus, AIHHA ITyTH, BEKTOP MEPEMEIICHHS.

2. BekTophl CKOPOCTH, YCKOPEHHS €ro COCTABNIAOIMNE (TaHI€HIUATIbHOE U HOPMAJIbHOE YCKOPEHHS).

3. [psiMonuHeliHOE paBHOMEPHOE IBIKCHUE MaTepUalbHON TOUKU. YpaBHEHMS IBIKeHUS. I'paduku mytu, ckopocTd u
YCKOPEHUSL.

4. CrnoxxeHre B3aUMHO HMEPIEHAUKYISAPHBIX KOIEeOaHHMH.

5. Bunbl MexaHMYECKHX BOJIH.

6. VYpaBHeHue Oerymeil mIockoil BoaHEL VHTEpdepeHys BOIH.

7. JIBIDKeHHE TeN B KHUIKOCTAX W raszax. [logbpemHas cuia, J000BO€ COMPOTHBIICHUE.

8. Teuenue Bsazkon xunkoctu. @opmyna HeroroHa. PexkuMbl TeueHUs KUIKOCTH.

9. Koaddurment Bsazkoctu U Metop! ero onpeneneHus (Ctokca u ITyaseiins).

10. Teopema Octporpanckoro- ['aycca ams 3MeKTpUUECKOTO MOJS B TUAIEKTpUKE. JManekTpudeckas MpOHUIIAEMOCTh CPEJIbI.
1. OHeprus EeKTPOCTATHIECKOro TMOJIsl. DHEPTUsl 3apsKEHHOTO YEAMHEHHOI'O IIPOBOJHUKA.

12. MarnuTHsslit notok. Teopema Octporpagckoro-I'aycca 11 MarHUTHOTO TOJIS.

13. PaboTa mepemereHus MPOBOJHNKA W KOHTYpPa ¢ TOKOM B MarHUTHOM IIOJIE.

14. OneKkTpoMarHuTHas HHAYKOHA. 3akoH JleHma.

15. [Monspuzanus cBeTa Mpu ABOMHOM JydenpenomiieHHH B kpuctamiax. [Ipusma Huxoms. 3akon Maioca.

16. HckyccTBeHHass onTHYeCKash aHU30TPOIHs. AHAIIN3 HANPSKEHHOTO COCTOSHMSA JAeTajnel MOIspH3alHOHHO-ONTHYECKAM
METOIOM.

17. Bparenue mI0CKOCTH MONMSAPU3ANMU ONTHYSCKH aKTUBHBIMU BemmiecTBaMu. OmpeaeneHne KOHIIEHTPalul pacTBOPOB

HOJAPHUMETPHYESCKUM METOIOM.
18. ®uszuka atroma. Mogenu atoma. [loctymarer bopa.




19. Teopust atoma Bomopona o bopy. Yposuu sneprun. CepuansHas ¢opmyna bamsmepa.
20. PenTreHoBckue criekTpbl U3dydeHUs. 3aKoH Mo3nu
21. DneMeHThl (PU3UKH DJIEMEHTAPHBIX YacTHUI]. THITHI B3aUMOJICHCTBUI 2JIEMEHTAPHBIX YacTHIl. [IoHITHE O KBapKax.

6.4. MeTroaquueckue MaTepHuaJibl, ONpee/solye Npoue1ypbl OlleHHBaHHA

Metoanka OleHKH J1a00paTOPHBIX paboT

CTyIeHT TO/KeH BBITIOJHUTE M 3AIIUTUTH BCE JIAO0PATOPHBIC PaOOThI, IPEIYCMOTPEHHBIC TIPOrPAMMOM TUCIIUILIHHBIL.
JlabopaTopHasi paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEIILHBIX OTBETOB Ha HE MeHee 85% BCeX KOHTPOJIBHBIX
BOIPOCOB, IIPUBECHHBIX B KOHIIE KKI0H PabOThl B TaDOPATOPHOM MPAKTHKYME, 4 TAK)KE BBHITTOIHEHUS TECTOBBIX 33aHUi 10 TeMe
paboThI Ha YCMOTPEHHUE TIPETIOIaBaTeNeH.

MeTtoauka 3a4yeTa 1o JUCIHUILINHE
3ayer 1o JAUCIHUIIIIMHC BBICTABIIACTCS IO pE3yIbTaTaM CHCTEMATHYCCKOM pa60T1)1 CTYACHTA B TCUCHUC CEMECTpPaA.

MerToauKa OLIEHKH 3K3aMeHa M0 JUCHUIINHE

Teoperndeckast yacTh 3K3aMeHa 110 JUCIUILIMHE TPEICTABIACT cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOHICHHOT0 MaTepHaa -
TEPMUHBI, OIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHuecKoi 9acTu 0Oydaromuiics, Ui KaKaA0ro 3a1aHus, (GOpMyIUpyeT IPaBIIbHbIE C €r0 TOYKH 3PEHHS OTBETHL
3a7aHie CUNTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3afaHue
CUYHUTAETCSl HEBBITIOJIHEHHBIM.

IIpakTHyeckas 4acTh dK3aMEHa 110 JUCLUIUIMHE NIPEJCTABIAET 3a1a4l, HAIPABJICHHbIE HA BBIBICHHE BO3MOXXHOCTY IPAKTUYECKOIO
HNPUMEHEHUS! KOHKPETHOTO TEOPETHUECKOTO paszena.

OK3aMEeH BBICTABIISIETCS C YUETOM PE3YIbTATOB BBIIIOIHEHUS TEOPETHUECKON U MTPAKTHYECKOH 4acTell B COOTBETCTBUH C
MPUBECHHBIMH HIDKE TPSOOBaHUSIMH.

5 (oTaM4HO) >85 Bce 3aanust BBINOIHEHB! B COOTBETCTBUH C TPEOOBaHUAMH, B IOJHOM 0ObeMe U 0e3 OIIHOOK.

4 (xoporo) 75+84 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBaHMAMH, B 00BEME JOCTATOYHOM IS 0OIIEro
(hyHKIIMOHUPOBAHMS CHCTEMBI HJIH BBITIOJTHEHO JBA 33/IaHUS B COOTBETCTBHU C TPEOOBAHMSAMH, B IIOJIHOM 00BeMe 1 O3 OmHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrinonneHo He MeHee ABYX 3aJaHUil B COOTBETCTBUU C TPeOOBaHUSIMH, B 00BEMe
JOCTaTOYHOM JUIs 00IIEero (QYHKIIMOHUPOBAHUS CHCTEMBI

2 (HeyIOBIETBOPUTEIHHO) <50 BrimonHeHO MeHee BYX 3aIaHUH B COOTBETCTBHH C TPEOOBaHWAMH, B 00beMe

JOCTaTOYHOM JUI 00IIeTO (DYHKIIHOHHPOBAHUS CUCTEMBI
HToroselii 0ant 3a 5k3aMeH BBICTABIISETCS 1O OLEHKE XyAllel yacTi. B CIOpHBIX cilydasx NpenojaaBaTellb BIPaBe 3a1aBaTh
YTOUHSIOIIUE BOIPOCHI U 1aBaTh JONOJHUTENbHbIE IPAKTHUECKUE 3aJaHUS.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECINIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTeparypa

7.1.1. OcHoBHas iuTEpaTypa

ABTOpLI, COCTaBUTEIN 3armaBue I/I3Z[3.TCJ'IBCTBO, rona

JI1.1 | Tpodpumona Taucus Kypc ¢usuku: yued. mocobue 11 HHKESHEP.-TEXH. CIeIl. By30B Mocksa: Axanemus, 2010
MBanoBHa

JI1.2 | Bukynos CtaHucnas du3mKa: 3a1a44 A1 CAMOCTOAT. PEILIEHUS IS CTyJE€HTOB BCEX CIIELL. Hosocubupck: HI'ABT,
Bukroposuy, 0u. ¥ 3204. hopM 00yueHHUS 2011

Tpeinkrna Enena
TpangueBHa

JI1.3 [CurnmoB Brnamucnas | Onruka. @usnka aToma: 1a00paTOPHEINA IPAKTHKYM IO (DH3HKE Hosocubupck: CI'YBT,
HBanoBuy, 2016

IIpoTononosa Huna
[TaBnoBHa

JI1.4 |Buxkynos C. B., ®dusmka: cCOOPHUK 3a71a4 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpsinkuna E. T.

JI1.5 | Huxurtenko AHatonuii |JlaGopaTopHBIil MPAaKTUKYM MO MEXaHUKE Hosocubupck: CI'YBT,
I'eopruesuy, SIkoBieB 2018

Bragumup
Huxonaesuu,
CurumoB Bnanucnas
WBanosuy, TpeiHKHuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

7.1.2. Jlono/HUTEIbLHAS JIATEPaTYpa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, oA




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI2.1 | Opnos Tpanuit
Bacunbesuu,
CuHIOKOB Muxaui

IlerpoBuu

JlabopaTopHBIil MPAaKTHKYM IO (pu3nke. DNeKTPUIECTBO, MATHETH3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBanue

Jlabopatopusi onTHKH W (HUBHUKH
aToma - ydeOHas aymIuTOpHs s

AynuropHast nmocka; Kowmrmuiekt ydueOHo# Mebenm; JlaGopatoprble ycraHoBku: OrmpeneneHue
ITIaBHOTO (POKYCHOTO paccTOsHHA JTHH3bL, OIpeneneHue Mmokas3aTels IPeOMICHHS XHUIKOCTEH ¢

HpOBEACHUS Ja00opaTOpHBIX | TOMOIIBI0  pedpakToMerpa AOOe; OmpeneneHue JUIMHBL BOJIHBI  Jla3epa IIPU  [OMOIIH

3aHATHI mudpaknuoHHOW pemeTkn; OnpenelieHHe KOHICHTPAIMH CaxXapHBIX PAacTBOPOB C TOMOIIBIO
caxapumerpa, 2 wrT.; OmnpeneneHue TeMmmepaTypsl packanéHHoro Ttena; MccienoBanue
JIMHEWYaToro CeKTpa BOAOPOa U ONpeieeHus MOCTOsIHHOM Punbepra

YuebHas ayIUTOpHs quist | AynutopHast nocka; KomruiekT yde6HOM Mebenu; MynbTumenuitHoe o0opynoBaHHE: HPOEKTOP

MIPOBEECHUS 3aHATHH | (CTallOHAPHEIN), 3KpaH (cTannoHapHbIi), [TK (mepeHOCHOIT)

JIEKIMOHHOTO THIIA

JlabopaTopust MEXaHUKU u | AynutopHas pocka; Kommmexkt yue6HOM Mebenu; JlaGopaTopHble CTEHABL YHHUBEPCAIBHBIH

JNIEKTPUYECTBA - ydeOHasi [ cTeH] «3aKoHbl IOCTOSIHHOrO TOKa», 6 mr.; JlaGoparopnas ycraHoBka: OmnpejeneHne

ayAuTOpHsl A IIPOBEAEHUS | TOPU3OHTAIBHOW COCTaBIAIOLIEH MarHUTHOro mnosst 3emid, 4 mr. OnpeaeneHue YCKOPEHHs

71a00PaTOPHBIX 3aHATHH

CHIIBI TSDKECTH To crioco0y beccens, 6 mr.; Mastauk O6epbOeka, 2 mt.; MaxoBoe kojeco, 4 mr.;
Omnpenenenue cKOpocTH 3ByKa; OrmpeneneHue  OTHOWICHHMA  TEIJIOEMKOCTEH, 2  IIT.;
JlabopatopHoe obGopymoBanue: Habop sneKkTpoM3MepHUTENbHBIX mpuOOpoB, 2 miT.; Habop
000pyIOBaHUS IS BEIYHCICHISI OTPENTHOCTEH M3MEpEHHH, 6 IIT.

ITomemenue IS
CaMOCTOSITENIbHON paboTbl
00yJarOIIIXCsI

Kommnekr yuebnoit wmebenn; I[IK — 10 mT., nogkimroueHHBIX K cetd "HHTepHer" w
o0ecrneynBalOUIMX  JOCTYI B DJCKTPOHHYIO  MH(POPMAIMOHHO-00pa30BATENbHYIO  CPEdy
YHuBepcurera.




