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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnsercs oOieHayIHOH AUCIUIUIMHON U 0a3upyeTcs, B OCHOBHOM, HA MaTeMAaTHKE ¥ 3HAHUAX O IPHPOJE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KU3HU

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | Maremaruka

2.1.2 | Uadopmarika

2.1.3 | Xumus

2.2 | [ucuMnJIMHbI M NPAKTUKH, 1JI51 KOTOPbIX OCBOEHHUE JAHHOI TUCHUILINHBI (MO1Y/Is1) HEO0OX0ANMO KaK
npeauecTByIoLiee:

2.2.1 | 3bIckaTenbCcKas IpakTHKA

2.2.2 | Texunueckass MeXaHHKa

2.2.3 | Texaomorndeckas (IIPOSKTHO-TEXHOJIOTHYIECKasT) IPAKTHKA

3. KOMIETEHI[UY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIETATE OCBOEHUS JUCLHUILIAHBI
(MOJY.JIST)

YK-1: Cniocoden OCYHIECTBJIATH MOUCK, Kpl/lTl/I‘{eCKI/lﬁ AHAJ/JIU3 U CHHTE3 l/lH(l)OpMa[Il/Il/l, NPUMEHATH CHCTEMHBIH MOAXO0I IS
peuieHusi NoOCTaBJICHHbIX 3aaa4

VYK-1.1: OcymiecTBiseT MOKCK U CHHTE3 MOTYYCHHOW HHPOPMAITUH [T PEIICHUS MMOCTABICHHBIX 3a1a4

YK-1.2: IIpoBomut KpuTHYIECKNi aHATH3 HH(GOPMALINY IIPH PELISHIH ITIOCTABICHHBIX 33124

VK-1.3: IlpumeHseT CUCTEMHBI MOAXO. AJIs pelieHHs MOCTaBIECHHbIX 33134

OIIK-2: Cnioco0eH pemiaTs 3aia4u NpoeccuoHANbHOI 1esITeIbHOCTH HA OCHOBE MCIOJIb30BAHUS TEOPETUYECKUX U
NMPAKTHYECKHX OCHOB €CTeCTBEHHBIX U TEXHHYECKHX HAYK

OIIK-2.1: Brnaneer meTonamu OPUMCHECHHUA TCOPETUUCCKUX U NPAKTHICCKUX OCHOB €CTCCTBCHHBIX U TCXHUYCCKUX HAYK

OIIK-2.2: TIpuMeHsieT TeOPETUIECKUE U MPAKTUIECKHE OCHOBBI €CTECTBEH-HBIX U TEXHUYECKUX HAYK JJIs PEIIEHUS] CTaHJapTHBIX
3a/1a4 IpOoPeCCHOHANBEHON AEATEIILHOCTH

OIIK-2.3: Mcmomp3yeT B NpoecCHOHANBHON AEATEIEHOCTH TEOPETUIECKHE U MTPAKTUIECKAE OCHOBBI €CTECTBEHHBIX H
TEXHHYECCKUX HAYK JJIsI PEIICHHs CTAHIAPTHBIX 3a1a4 MPpo(eCCHOHAIBHOI eI TeTbHOCTH

B pesyibrate 0CBOCHMS AMCHUILIMHBI 00y4AIOLIUICS J0JIKEH

3.1 | 3narTs:

3.1.1| - ¢usnveckre OCHOBBI MEXaHUKH;

3.1.2 | - ocHOBHbIE NOHATHUS, 3aKOHBI U MOJIETH MEXAHUKH, 3JEKTPUYECTBA U MarHETH3Ma, KoJleOaHUi U BOJIH, KBAHTOBOM
(GU3UKH, MONIEKYISIPHOH GDU3UKH M TEPMOIMHAMUKH, ONITHKH, AaTOMHOM U SICPHON (HHI3HUKH;

3.1.3 | - MmeTomBI TCOPETUUCCKOI'O U SKCIICPUMCHTAJIBHOI'O UCCJIICAOBAHNA B (1)I/I3I/IKG

3.2 | YMeTh:

3.2.1 | ucmosap30BaTh (PU3NYECKHUE 3aKOHBI IIPH aHAIN3E U PEIICHUH MPO0IeM MPOoPecCHOHANTBHON eI TeIbHOCTH

3.3 | Baragern:

3.3.1 | meTomamu ipoBeieHNS (PU3NIECKUX N3MEPEHNIT, METOaMU KOPPEKTHOM OLIEHKH IOTPEITHOCTEH TIPH POBEACHUN
(HU3HIECKOro 3KCIIepUMEHTa




4. CTPYKTYPA JUCHUILIAHBI (MOYJI5T)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT
Paznen Paznen 1. ®u3nyeckne 0CHOBBI KJIACCHYECKO MEXaHHUKH
Jlex Junamuka. MexaHnuueckue Konebanust 1 BoHbI /JIek/ 2 2 JI1.1 0
Cp Kunemaruka. Tunamuka /Cp/ 2 12 0
Jlab OcCHOBBI METO/1I0B 00pabOTKU PE3yabTaTOB U3MEPEHUH (HU3NIECKUX 2 4 JI1.6 0
BenmauH. OnpeneNieHne INIOTHOCTH TeJ MPaBHIBHONW (POPMBL.
Onpenenenne YCKOPEHUs CHIIBI TshKeCTH 110 crtocody beccens. Mzydenne
OCHOBHOTO 3aKOHA JTUHAMHUKHU BPAIIATEFHOTO IBUKEHUS C TIOMOIIBIO
MasTHrka O0epbeka /J1ad/
Cp Mexanuueckue konebanus u BomHbl /Cp/ 2 16 0
Paznen | Pa3zmen 2. Moaekyisipuasi Gu3nka U TEpMOAHHAMHUKA
Cp MonekynsapHo-KHHeTHUecKas Teopust /Cp/ 2 12 0
Jlex Tepmoaunamuka /JIek/ 2 2 JI1.1 0
Cp Tepmoaunamuxa /Cp/ 2 16 0
Jlab W3mMepeHue ITHBI 3BYKOBOW BOJIHBL,CKOPOCTH 3BYKa M KO PHILIMEHTa 2 2 JI.5 0
ITyaccona mo ($ha30BbIM cOOTHOIICHUSM. /J1a6/
Paznen | Pa3zgen 3. DuexTpuyecTBo
Jlex OnekrpocTatuka /Jlex/ 2 2 JI1.1 0
Cp Onekrpoctaruka /Cp/ 2 24 0
Jlex OnexrpoauHamuka /Jlex/ 2 2 0
JIab H3MepeHue conpoTUBIEHHs U OIpeesieHle YAECIbHOTO CONPOTUBICHUS 2 JI2.1 0
MIPOBOJIHIKA. V3ydeHNE 3aBHCHMOCTH CONPOTHUBIICHHS TIPOBOTHUKA H
MTOJTYTIPOBOAHUKA OT TeMIepaTypsl. /J1ad/
Cp OnextpoaunHamuka /Cp/ 2 30 0
Paznen | Paspes 4. DieKTpoMarseTusm
Cp Marnutoctaruka /Cp/ 2 4 JI1.1 0
Jlex MaruutHas unykuus. Teopus MakcBesuia U1sl 31€KTpOMarHuTHOIO 2 2 0
monist /JIex/
JIab OnpexeneHre ropu30HTAIEHON COCTABISAIOIEH MArHUTHOTO TIOJIS 3€MIIH. 2 2 JI2.1 0
Uccnenosanne marautHoro nons. /J1a6/
Cp MarnurtHas uaaykuus. Teopus MakcBesuia AJist 3JIGKTPOMAarHUTHOTO 2 24 0
monst /Cp/
Paznen | Paszpen 5. OnTuka
Cp Omsnueckas ontuka /Cp/ 2 8 0
Jlex KsanToBas ontuka /JIex/ 2 2 JI1.1 0
JIa6 Omnpenenenue noxkasaTesnen mpeIoMIIeHHS JKUAKOCTEH C TTOMOIIBIO 2 2 JI1.3 0
pedpakromerpa A6Ge. OnpeneneHne TeMnepaTypbl pacKaleHHOTO Tea
OITUYECKAM MeTonoM. /J1a6/
Cp KsanToBas ontuka /Cp/ 2 24 0
Paznen Pasjien 6. AtomHas u siiepHas pusuka
Jlex Crpoenue aroma /JIex/ 2 2 0
Cp Crpoenue atoma /Cp/ 2 24 0
Cp Snepnas ¢puzuka /Cp/ 2 8 J1.2 0
HKP 3ammrta nabopaTopHbIX padot /MKP/ 2 1.4 0

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Pazgen 1. ®dusndeckue 0CHOBEI KIIACCHYCCKON MEXaHHKH

Tema 1.1. Kunematuka

DJeMeHThl KHHeMaTHKH. Mozenu B MexaHuke. CucteMa otcueTa. IlocTymarenbHOe ABUKEHUE TBEPIOTO Teaa. TpaekTopus, IIHHA
l'[yTI/I, BeKTOp HepeMemeHI/m. CKOPOCTB u yCKOpeHI/IC TOYKHU KaK HpOI/ISBOIIHI)IC pa;[I/cha-BeKTopa 110 BpeMeHI/I. HOpMaIILHOS nu
TaHTeHI[HATbHOE ycKopeHus. Kiaccuguxanust BUIOB ABIKCHUS.

Tema 1.2. lunamuka

TpPI 3akoHa quHAaMUKH HerotoHa. IToHsATHS Macchl ¥ CHUTBL. BHIIBI CHUT B MEXaHUKE: TPCHUS, YIIPYTOCTHU U TATOTCHUA. I/IMHyJ'ILC TEJIa.

Wmmynsce cunbl. BHenHNe 1 BHYTpeHHHE CHIIBI. 3aKOH COXPAaHEHUS NMITyJIbca MEXaHNIeCKol cucteMsl. LleHTp mace (meHTp
WHEPIIH) MEXaHUYECKON CUCTEMBI U 3aKOH €r0 IBH)KEHHSL.

PaboTa mocTosiHHO# 1 IepeMeHHO# cuiTbl. BeipaxkeHre paboThl CHIIBI Yepe3 KPUBOJIMHEWHBIN HHTErpain. MOITHOCTh. DHEprus Kak
YHUBEpCAITbHAS Mepa Pa3INIHBIX (JOPM ABIKEHHS U B3anMoeHcTBHsA. KinHeTHIeckas SHeprusi MeXaHNIeCKOH CHCTEMBI. 3aKOH




COXpaHEHHSI MEXaHHUYECKOH SHEPTHHU U €T0 CBA3b C OJHOPOJHOCTHIO BpEMEHH. Y Aap aOCOTIOTHO YIPYIHX U HEYIPYTUX Tel.
MoOMEHT UHEpLUH TBEPAOTO TeNa OTHOCUTENbHO ocu. [IpuMepsl ero Berancienus. Teopema IlIteitnepa. MomeHT cuibl. OCHOBHOE
YpaBHEHHUE JUHAMUKU BpPaIaTeIbHOIO IBU)KEHUS TBEPJOIO Teja OTHOCUTENIBHO HEMOABUKHOM OCH. 3aKOH COXPaHEHUSI MOMEHTa
UMILYJIbCA U €T0 CBSI3b C U30TPOIHOCTBIO IPOCTPAHCTBA.

3aKkoH BceMHUPHOTO TsAroreHus. [loTeHIanbpHas SHeprus MaTeprUaIbHON TOUKU BO BHEIITHEM CHUJIOBOM IIOJIE U €€ CBSI3b C CHIIOH,
JIEWCTBYIOIIEH HA MATEPUANIbHYIO TOUKY. 3aKOH COXPaHEHH MEXAaHUYECKOH SHEPIHHU U €r0 CBsI3b C OHOPOAHOCTBIO BPEMEHH.
JlaBneHue B )KUAKOCTU U raze. Enununs! usmepenus nasienus. 3akonsl [lackans u Apxumena. TeueHue unealbHON )KUAKOCTH.
YpaBHeHMe Hepa3pbIBHOCTU. Y paBHeHUe bepHyiuin u cineacrsus u3 Hero. Tedenue Baskoi sxuakoctd. @opmynsl HeroToHa 1
Croxkca. Koa(huuueHT BsI3KOCTH U METOABI €T0 ONPEACIICHHUSL.

Tema 1.3. Mexanm4eckne KoieOaHHUS M BOJTHEI

T'apmonndeckue koaeOaHus U UX XapakTepucTuky. JuddepeHnnansHoe ypaBHEHHE TapMOHHUECKHUX Konebaruii. [IpyXuHHBII,
(uznueckuit © MaTeMaTHUECKUI MAaSTHUKUA. DHEPrusi rapMOHUYECKHUX KosiebaHuid. ClioykeHre TapMOHMYECKUX KoJeOaHui 0JJTHOrO
HalpaBJIeHHs U OJJMHAKOBOH 4acToThl. bueHue.

Cro)xeHns B3aNMHO MIEPICHANKYIAPHBIX Kosebannit. @uryps! JInccaxy. 3aTyxaromue 1 BEIHYXICHHBIC KosleOanus. Pe3oHaHC.
BonHoBBIE mponecchl. MexaHu3M 00pa30BaHUS MEXaHUYIECKUX BOJIH B yIPYroi cpene. IIpogonsHbIe U MoNepeyHble BOTHBL
YpaBHeHHe MIIOCKOH Oeryieil BoaHbL. JITMHa BONHBI U BOJTHOBOE YUCIIO.

Pa3pmen 2. MonekynspHas ¢pu3nka 1 TepMOJHHAMHKA

Tema 2.1. MonekynsipHO-KHHETHYECKast TEOPHS

OmnbITHBIE 3aKOHBI UCANBHBIX ra3oB. YpaBHeHue Knaneiipona-MenaeneeBa. OcHoBHoe ypaBHeHre MKT naeanbHbIx rasos.
Cpensss KHHeTHIecKasi SHEPTHst MOJIEKyI. MoJIeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE aOCOIIOTHON TeMITepaTypHl.

OneMeHTHI cTaTUCTUYECKOl (pu3ukn. 3akoH MakcBenia Al pacipeieNIeHNs] MOJIEKYI HEalbHOTO ra3a M0 CKOPOCTSIM.
bapomerpuueckas ¢popmyna. 3akon bonbiMana a1 pacnpeienieHHs 4acTHI] BO BHEIIHEM NOTEHIMaIbHOM noiie. CpeHee 4ncio
CTOJIKHOBEHHI! ¥ CpEeHAS JUTMHA CBOOOJHOTO IPOOEra MOJIEKYII.

OmnsitHOe 0o6ocHOBarMe MKT. [Tuddy3us, TeIonpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puxa, dypre n HeioToHAa.

Tema 2.2. TepmoauHamuka

Bryrpennss sneprus. Uncio creneHel cB060 b MOIEKyYIl. 3aKOH PaBHOMEPHOTO paclpe/ieIeHHs] SHEPIHH MO CTENICHSIM CBOOOBL.
[lepBoe Havano TepMoanHaMHUKH. PaboTa ra3a mpn n3MeHeHHH ero o0beMa. TemIoeMKoCTs MaKpoCcHCTeMBl. MossipHas
TETJIOEMKOCTh. 3aBUCHMOCTb TEIIOEMKOCTH HACAIBHOTO Ta3a OT BUAA Nporecca. [IpuMeHeHne nepBoro Hadaga TEPMOJIUHAMUKH K
usonporeccam. AnnabatHeli ponecc. YpasHenue [lyaccona.

Kpyrossie nporieccer. O6patumelie 1 HeoOpaTtumble Tporieccsl. L{ukr KapHo n ero k.IL.a. [yt uaeansHoro rasa. Bropoe Hagano
TepMoanHAMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHIECKOE TOJIKOBAHHE.

Cuuibl ¥ MOTEHIUATIBHAS YHEPTHsI MEKMOIEKYIIIPHOTO B3auMoaeiicTBus. D(dexTHBHbIN quamMeTp MojieKyl. YpaBHeHue Ban-nep-
Baanbca. ®a3ossle nepexons! 1 1 2 pona. Kpurnueckoe cocrosiHue. Tpoiinas Touka. OCOOCHHOCTH TBEPJOTO M XKUJIKOTO COCTOSTHHI
BemecTBa. [loBepxHOCTHOE HaTsDKeHHE. CMadunBanue. KanmmmsipHble SBIeHNS.

Paznen 3. DnexrpuuecTBo

Tema 3.1. Dnexkrpocraruka

3akon Kynona. HanpskeHHOCTB M CHIIOBBIE JIMHUH HANPSHKEHHOCTH 3JIEKTpUYecKoro mois. [Ipuniun cynepno3nnym
aJeKTpuuecKux nosen. Ilpumep pacuera HanpsyKEHHOCTH MO, CO3aBaeMOii CUCTEMOH 3aps110B. [10TOK BekTOpa HaNps>KEHHOCTH
anexTpuyeckoro nonsa. Teopema Octporpaackoro-Iaycca

PaboTa cuII 3I€KTPUYECKOTo MO MO TIepEeMENIeHHIO 3apsiaa. LImpKyssmnums BeKTopa HanpspKeHHOCTH. [loTeHIansHEIH XapakTep
3JIEKTPOCTATUUECKOT0 Mo, [ToTeHnuan 31eKTpUIecKoro nojst. DKBUIOTCHI[NATbHbIE TOBEPXHOCTH. CBA3b MOTEHIHATIA C
HAaMpPsHKEHHOCTBIO MOJIs. DNEeKTpUUECcKoe Moje B JUINEKTpUKax. THUIbl AUAIEKTPUKOB. Busl monspusanuu. Bextop nonspusanuu.
ITpOBOTHHUKH B IIEKTPOCTATHYECKOM TOJIE. DIEKTPOEMKOCTH ITPpoBoIHIKA. KoHneHcaTops! u ux Buabl. Dopmyna miockoro
KoHJeHcaTopa. CriocoObl CoeTMHEHH KOHAEHCATOPOB B 0aTapero. DHEPrus 3IeKTpocTaTHIecKoro noist. O60bpEMHAs MIIOTHOCTh
SHEpruH.

Tewma 3.2. DiexTpoarHaMHUKa

ITocTostHHBIN 3neKTpudecKkuil ToK. Bunel HocuTenei 3apsina B pa3inuHblx cpenax. Cuna Toka. Bexrop miotHoctu Toka. O1C
UCTOYHMKA TOKa. 3akoH OMa IS y4acTKa U MoaHoH nernu. COonpoTUBICHNE U IPOBOJUMOCTD MIPOBOIHUKOB, HX TeMIIepaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH P Pa3IMYHbIX BUAAX COEIUHEHHH.

PaGoTa 1 MOIITHOCTH AMIEKTpHUECKOT0 TOKa. 3akoH J[xoynsa-Jlenma. [Ipasuna Kupxroga n npuMeHeHe UX K pacdeTy
Pa3BETBIEHHBIX LIEHEH.

Paznen 4. DnexkrpoMarneTusm

Tewma 4.1 Maraurocratuka

MarunutHoe nosne. Uaaykuus MarHUTHOTO 1ot CHIIOBBIE IMHUK MarHUTHOTO TOJIS, €r0 BUXPEBOU XapakTep. 3aKkoH Ammepa Juis
CHWJIBL, AEUCTBYIOLIEH HA MPOBOIHUK ¢ TOKOM. [IpaBuiio neBoit pyku. MarHuTHBIH MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TokoM B
MarHuTHOM moye. [IpuHimn paboTs! anekTpoasurarens. 3akoH bruo-Casapa-Jlamaca u ero IpUMEHEHHE K pacueTy MarHUTHBIX
noseit (IpsIMOTO U KPYTOBOTO TOKOB).

CuJibl B3aMMOJICHCTBHUS TapaJUIeTIbHBIX TOKOB. 3aKOHBI AMriepa. [IBIkeHHe 3apsyKeHHBIX YacTULl B MArHUTHOM mnoiie. Cuma
Jlopenna. upkymnsuus Bekropa H u B. 3akoH nosHoro Toka. MarHuTHOe 1osie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHUTHOM
unaykuuu. Teopema I'aycca ans nosst B. Ilotok Bekropa B uepes cosnenouns.

Tema 4.2. MarautHas nanykiusa. Teopus MakcBenia A7t 2JIeKTPOMarHUTHOTO MO

PaboTa 1o nepeMenieHuIo NPOBOAHMKA U KOHTYpa ¢ TOKOM B MarHUTHOM Moje. DNeKTpOMarHUTHas HHAyKIMA. 3akoH Dapanes u
€ro BBIBOJ] M3 3aKOHa coxpaHeHus sHepruu. [IpaBuno Jlenna. fBnenue camounaykumu. MHIykTuBHOCTH KOHTYpa. D/1C
CaMOWHIYKIWU. B3anMHas HHIYKIHS.

MarnuTHOe noJie B BelecTBe. TUIlbl MarHeTUKOB (1a-, napa- 1 GeppoMarHeTHku), ux pusndyeckas npupoaa. HamarHuueHHOCTD.




MarnuTHas TpoHHUIIaeMocTh BemectBa. OcHOBBI Teopur MakcBemna. Tok cmemnenus. YpaBHeHns: MakcBenIa B MHTETPaIbHON
dhopme.

[MTonsTne o mepeMeHHOM ToKe. OMHYecKoe, peakTHBHOE (EMKOCTHOE M HHAYKTHBHOE) M TIOJTHOE CONPOTHBIICHHS IICTTH NTEPEMEHHOTO
Toka. 3akoH OMa JUIs e NepeMEeHHOTo ToKa. MOITHOCTE, BEIAEIsIeMast B IIEMH EePEeMEHHOTO TOKA.

OnexTpoMarHuTHbIE Konebanus. ['apMOHMUECKHe, 3aTyXarolle U BIHYKAeHHbIe KoneOanus. IlonsaTHe o pe3oHaHce.
OneKkTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1Ikana aneKTpOMarHUTHBIX BOJIH.

Pa3pmen 5. Ontuka

Tema 5.1. @usnyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPHUECKOM ONTHKH. AOCOIOTHBIN W OTHOCHTEIIBHBIN ITOKa3aTeNH MpeoMiIeH . X Gu3naeckuii CMBICI.
SIBneHne MOTHOTO BHYTpeHHETo oTpaxeHus. CeeroBozsl. Chepnueckue 3epkana. @opmyna 3epkana. [ToctpoeHne n300paxeHuH.
Tounkue nuna3bl. @opmyna nuH3bL. [TocTpoeHune n300pakeHu.

BonHoBas 3neKTpoMarHuTHas pupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. BpeMs u anvHa
koreperTHocTH. [IpocTpancTBeHHas KorepeHTHOCTE. VIHTephepernus ceera. Merons! HabmoneHns naTepdepeHnnn ceera. Pacuer
unTepepernun B onbite FOHra. MHTepdepeHnrs cBeTa B TOHKUX IJIeHKaX. [1010CH paBHOW TONIMHEI U PaBHOTO HAKIOHA.
Konbua Hetorona. [Ipumenenue naTepdepeHIny B HayKe U TEXHUKE.

Judpaxius ceta. [puammn Nolirenca-®penens. Metox 300 @penens. Judpakuus Operens Ha KPyriioM OTBEPCTHH U JTUCKE.
Judpakust Ha mpocTpaHcTBeHHOH penrerke. @opmyna Bynbega-bparra. Pertrenorpagudeckoe nccinenoBaHne CTpyKTyphI
kpuctaiioB. [TonsTre o ronorpaduu.

IMonapusanus ceera. EcTecTBeHHbIH U MOISpU30BaHHBIN cBeT. 3akoH Mamtoca. [lonsipusanust cBeTa py OTPaKEHUHU U
MPEIOMJIEHUH Ha TPaHULIEe ABYX AMAJIEKTPUKOB. 3akoH bprocrepa. J[BoitHoe mydenpenominenue. [Ipusma Hukomns. [onspouast u
HOJAPU3AIHOHHBIE IPU3MBIL.

HckyccrBeHHas onTrueckas anuzorpomus. Dpdektsl Keppa n @apazest. OnTnueckn akTHBHbIE BellecTsa. Jlucrnepcus cBera.
DJIeMEHTHI 3JICKTPOHHON Teopuu muctiepcuu cBeta. [lormomenue (abcopOiust) cBeta. 3akoH byrepa.

Tema 5.2. KBanrtoBas ontuka

TennoBoe U3IydeHHE U €ro XapaKTepUCTHKH. AOGCOMIOTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbimana.
Pacnipenenenune sHepruu B CrieKTpe aOCOIIOTHO YEPHOTo Tena. 3akoH cMmereHns Buna. ®opmyina Penes-/xunca.

SIenenue dpororddexra. Buemmumit pororddekt u ero 3akonsl. PoToHBI. YpaBHeHHe DWHINTEHHA A1 BHENTHETO (hoToddhdeKTa.
Macca u umnynsc ¢otoHa. JlaBnenue cBera. OnbiTel Jlebenena. Jlazeps!, mpuHINN JeUCTBUS, YCTPOIICTBO H NPUMEHEHHE.

Paznen 6. AToMHas H siepHas GU3HKa

Tema 6.1. CtpoeHue aroma

Mopenu aromoB Tomricona u Pesepdopaa. OMnuprueckre 3aKOHOMEPHOCTH B CIIEKTPax UCIyCKAaHUS U MOTJIOIEHHs aTOMOB.
dopmyna Pundepra. Jluneidarsiii criekTp aromMa Bojopoaa. OCHOBHBIC CEPUU CIIEKTPATBHBIX JTHHHH.

Bomnna Jlyn ne Bpoitns. OnsiTHOE 000CHOBaHME KOPITYCKYIISIPHO-BOJIHOBOTO Tyalli3Ma CBOMCTB BemecTBa. COOTHOICHHUS
HeompeJeneHHocTel ['elizeHOepra kak nmposiBIeHHE KOPIYCKYIIPHO-BOJTHOBOTO Ayalu3Ma CBOiicTB MaTepuu. BomHoBas GyHKIus 1
€€ CTaTUCTUYECKHUI cMbIcil. YpaBHeHue LlIpéaunrepa 11 craiuoHapHbIX COCTOSHUM.

IMToctynarst bopa. BopoBckas Teopust aToma BOJOpO/Ia U BOJOPOAOIIOT00HOTO HOHA. ATOM BOZOPO/Ia B KBAHTOBOI MEXaHHUKE.
KganToBble uncna. CiuH 3nekTpoHa. CnHOBOE kBaHTOBOE uncio. [Ipunnun ITaynu. Pacnpenenenue 31€KTPOHOB IO COCTOSHUSM.
Tema 6.2. SinepHas ¢puzuka

PentreHoBckue criekTpsl. 3akon I'. Mosnu. [Tornomenne, ClIoHTaHHOE U BBIHYX/ICHHOE n3irydeHue. [IoHsTHe 00 ONTHYECKUX
KBaHTOBBIX TeHepaTopax (Tazepax). Pasmep, cocras u 3apsix aToMHOTO sapa. MaccoBoe u 3apsioBoe uncia. JleeKkt Maccsl 1
DHEPIUs CBS3U 1pa.

B3aumoneiicTBrie HYKJIOHOB U TIOHATHE O CBOIMCTBAaX U MPUPOAE sIEPHBIX cuil. Moaenu sapa. PannoakTuBHOE U3IydeHUE U €T
BHUJIBL. 3aKOH PaJHOaKTUBHOTO paciiafa. 3aKOHOMEPHOCTH U ITPOMCXOKACHHE ab(a, Oera - 1 raMMa-u3IydeHUs] aTOMHBIX sIIep.
IlonsATHE O SINEPHBIX pEaKUUAX U UX OCHOBHBIX TUIAX. MICKycCTBEHHAs palMOAKTUBHOCTS. JleneHue Tsokenslx saaep. Llennas
peaxuus genenus. [lonstue o sipepHoOit sHepreTuke. Peakuys cuHTe3a aTOMHBIX siep. [IpobieMa ynpaBisieMbIX TEPMOSIEPHBIX
peakuuii. DneMeHTapHble YacThLbl. Mx kimaccupukamnms.

6. POHJI OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHI0OB OLICHOYHBIX CPEACTB

Brmonaenue u 3amuTa 1a00paTopHBIX padoT
BelInonHeHHEe CaMOCTOSTENBHBIX PadoT

3auer

DK3aMeH

6.2. Tembl NHCBMEHHBIX padoT

He npemycMoTpeHO y4eOHBIM ITaHOM

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA

VYK-1: CiocobeH ocymiecTBIATh MOUCK, KPUTHISCKUI aHaIN3 H CHHTE3 HHPOPMAIHH, TPUMEHSATh CHCTEMHBIA TTOIXO0JT IS
peleHns MOCTaBIeHHBIX 33124

1 gactp

Bompoc Nel

[Touemy ckOpOCTh MTAJICHUS TN B BAKyyMe HE 3aBUCHT OT MX Macchl? ONUIINTE, KaKHe CHIIBI JICHCTBYIOT Ha TEJI0, KOTa OHO IMajaeT,
Y KaK 3TH CHUJIBI BIUSIOT HA YCKOPEHHUE Tea.

Oteet: CKOPOCTH MaJICHUs TNl B BAKyyMe HE 3aBHCHT OT MX MAcChl Oaroyiaps 3aKoHy BceMUpHOro TsroreHuss Herotona. CoriacHo




3TOMY 3aKOHY, CHJIa TSDKECTH JHCTBYET Ha BCE Tela OJJMHAKOBO, MIPOMOPIIHOHANIBHO X Macce. OfHAKO, TOCKOJIBKY Macca TakxkKe
ompezenseT UHEPTHOCTb Tela (CONPOTHBIEHHE H3MEHEHUIO CKOPOCTHU), YCKOPEHHE, KOTOPOE UCTIBITHIBAET TEI0, OKa3bIBAETCS
IIOCTOSIHHBIM U HE 3aBUCALIMM OT Macchl. OCHOBHBIE CHIIBL, AEHCTBYIOLUE Ha MAAIOLIEE TENO, — 3TO CHJIA TXKECTU U
COIPOTHUBIICHUE CPEMbI (B CIIydae OTCYTCTBHS CpPEJIbl, KaK B BakyyMme). B BakyyMe cOmpoTHBIICHHE OTCYTCTBYET, U €JHHCTBEHHBIM
(hakTOpOM OCTaeTcs rpaBUTAIMsA, KOTOpask yCKOPsIET BCe Tella OMUHAKOBO.

Bonpoc Ne2

OOBsicHUTE, TOYEMY BO3LyX B KOMHATE UMEET MOCTOSIHHYIO TeMIIepaTypy, XOTs TeMIlepaTypa CTeH KOMHAThI MOXKET MEHAThCA. UTo
MPOUCXOJUT C IHEPrHeil MoaeKya Bo3 yxa?

Ortset: TemnepaTypa Bo3Lyxa B KOMHATE MOAAEPKUBACTCS TOCTOSHHON Oiiarogapsi mporueccy TEIUIONEepeaayn MEKLy BO3IYXOM H
creHamu. Korzia cTeHBI HArpeBarOTCS WM OXJIAXKAAIOTCS, OHH IePEJaioT TEIIO BO3AYXY, KOTOPHIH, B CBOIO OUEPEeb, paCIpeessieT
9Ty SHEPTHIO CPeIH CBOUX MoJieKynl. OnHako u3-3a 00JbpIIOro 00bemMa Bo31yxa U €ro ClIOCOOHOCTH IepeMEeNINBATLCS, N3MEHEHHUS
TEMIIEPATyphl CTEH HE MPUBOIAT K 3HAUMTENIbHBIM U3MEHEHUSAM TEMIIEPATYPHI BO3yXa B LIEIOM. DHEPrHs MOJIEKYN BO3IyXa
nepepacipesesieTcs TakKuM 00pa3oM, 4TO CpeAHs KHHETHIECKas SHEPTUS MOJIEKY (KOTOpasi ONPEeNseT TEMIIEPaTypy) OCTaeTcs
[IPaKTUYECKU HEU3MEHHOM.

Bompoc Ne3

Kaxoii 3aKkoH onuchIBaeT B3aMMOJEICTBHE JBYX TeJ, HAXOMSAIIUXCS MO JeHCTBUEM CUJIBI TSHKECTH?
a) 3akoH Apxumena

b) 3akon Oma

c¢) 3akoH ['yka

d) 3axoH BCEeMHUPHOTO TATOTEHHS

ITpaBunbHbIA 0TBET: d) 3aKOH BCEMUPHOTO TSATOTECHHS

Bomnpoc Ned

Kakoe ycTpoiicTBO MCTIONB3yeTCs A5l U3MEPEHUS CHUJIBI TOKA B DJIEKTPUYECKOH Lenu?
a) Amnepmerp

b) BoasTmeTp

c) Ommetp

d) I'anpBaHOMETp

[TpaBUIIBHEI OTBET: a) AMIIEpMETP

Bompoc Ne5

Kakwe 13 mepedncieHHbIX ()aKTOpOB BIHAIOT HAa COCTOSHHE BELIECTBa (ra3000pasHoe, )XKUIKOE, TBEpAOe)?
a) Temmeparypa

b) daBnenue

¢) O6beMm

d) Monsprast macca

¢) Cuta MpUTSDKEHUS. MEXXITY MOJICKYJIaMH

f) Xumuueckuii cocrtaB

[TpaBuibHBIC OTBETHL: a, b, €

Bompoc Ne6

Kakune nprOops! HCIIOIB3YIOTCS VISt H3MEPEHHUS JICKTPUIECKUX BEITNYUH?
a) AMnepmeTp

b) BoasTmerp

¢) Tepmometp

d) Manometp

e) Ommerp

f) Bapomertp

I[TpaBuibHBIC OTBETHL: a, b, €

Bomnpoc Ne7

YcraHOBHUTE MPaBWIIBHYIO MOCIIEIOBATENBHOCTD STAIIOB JIBU)KEHUS TENa, OPOIIEHHOTO BEPTHKAIBLHO BBEPX.
Teno mocTuraeT MakKCUMabHON BBICOTHI.

Teno HauMHAET ABMKEHHUE BBEPX.

Teno IBIKETCSI BBEPX C 3aMEICHHEM.

Teno HauMHAET MajaTh BHU3.

. Temno Bo3Bpamaercst B MICXOJHYIO TOUKY.

IIpaBunbHas nocnenoBaTenbHOCTh: 2 >3 — 1 —4 — 5

DA e~

Bompoc Ne§

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEIOBATEIBHOCTD POIECCOB, MPOMCXOMAIINX IIPH paboTe TpaHChopMaTopa.
MarHuTHbIH IOTOK U3MEHSETCS.

BropuyHas 00MOTKa TeHEpHpYET AIEKTPUUYECKU TOK.

IepBuynas 0OMOTKA ITOTy4aeT TEPEMEHHBIN TOK.

Bo BTopmuHoit odMoTke Bo3HMKaeT D/IC.

[lepeMeHHBIH TOK MOJAETCS B MEPBUYHYIO OOMOTKY.

Nk =




[IpaBuibHas OCHEAOBATENBHOCTE: 5 — 1 >4 — 2 — 3

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIY PU3MUECKIMHU BEIMIMHAMH U HX ONPEACTICHUSMHU.
duznveckas BEITHYHHA OmnpenencHue

a) Mmmynsc 1) IIpousBeneHue Macchl Ha YCKOpPEHUE

b) Cuna 2) BenmuuHa, XapakTepu3yromas JBHKEHUE Tea

c) YckopeHue 3) CxopocTh U3MEHEHHSI UMITYIbCa

d) Cxopocthb 4) V3MeHeHre TIOJIOKEHUS TeJla OTHOCUTEIBHO BPEMEHHU
IIpaBunbHOE COOTBETCTBUE:

a) — 2)

b) — 1)

c)—3)

d)—4)

Bormpoc Nel0

YCcTaHOBHTE COOTBETCTBHE MEXIY (PH3HUSCKUMH BEIMINHAMH U UX SAWHHUIIAMH H3MEpeHHs B MeXTyHapoIHON CHCTEMe eANHHMIT
(cn.

dusnyeckad BeIuUnHA Enununa uzmepenus

a) DIeKTPUYECKUM 3apsiy 1) Kynon

b) HanpspkerHOCTS 2mekTpudeckoro nomst 2) Heroron/Kymon
c) IoTeHmman 3MeKTPUIECKOTrO MO 3) BonsT

d) EMKoCTh KOHIEHCAaTOpa 4) ®apan

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d) —4)

2 4acTh

Bomnpoc Nel

OOBsicHUTE IPUHITHAI pabOTHI IMH3HI U KaK OHA (GopMupyeT n3o0paxeHue npeamera. Kakue mapaMeTpsl IHH3BI OIPEIEIISIOT
Ka4yecTBO N300paXkeHus?

Ortser: JIuH3a paboTaeT Ha OCHOBE IpesIOMIICHHS cBeTa. Koraa cBeT MpoXoAnT 4yepes JIUH3Y, OH H3MEHSICT HAallpaBICHUE CBOETO
pacmpocTpaHeHHUs! U3-3a Pa3HUIIBI CKOPOCTEH CBETa B BO3AyXE U MaTepHaie JIMH3bI. JTO MO3BOJISET JIMH3E COOMPATh NN PAcCEHBaTh
Iy4dH cBeTa, hopMupys n3odpaxenue npeamera. OCHOBHBIMU ITapaMeTPaMU JHH3bI, OTPEICIISIONIMU Ka4eCTBO H300paKeH s,
ABJISIIOTCS €€ (POKYCHOE PacCTOsIHUE, TOKa3aTellb IPEIOMIICHHS MaTepuana 1 auaMerp. Uem MeHblIe pOKyCHOE pacCTOSIHUE, TEM
CHJIbHEE JIMH3a COOMPAET CBETOBBIC JIydH, co3/1aBast 4€TKoe n3o0paxxenue. [lokasarens IpeaoMiIeHHs BINSET Ha yrol OTKIOHEHUS
Jydei, a OOJBIIOH THaMeTp yMEHBIIAET HCKAKEHHS H YBEIHMUHBACT IPKOCTh H300pakeHHS.

Bompoc No2

OnmmmTe Mozxens atoMa bopa n 00bsicHNTE, KaKUM 00pa30M OHA OOBSICHAET CIIEKTP M3IydeHns Boopoaa. Kakue orpaHndeHus
HMMEET 3Ta MOJIEIb?

Ortsetr: Mozeins atoma bopa npezmosaraer, 4To 31€KTPOHbI BPaIaloTcsi BOKPYT s1pa 110 CTAllMOHAPHBIM OpOHMTaM, HaXOsCh Ha
(PMKCHPOBAHHBIX SHEPTETHUCCKUX YPOBHAX. [Iepexo AIeKTpOHOB MEXKIY STUMH YPOBHSIMH COIPOBOXKIACTCS U3ITyICHIEM HIIH
MOTJIOIIEHHEM KBAaHTOB CBETA, YACTOTA KOTOPBIX OMPEENAeTCsl PAa3HOCTBIO YHEPTHH YpOBHEH. DTa MOJIETIb YCIICITHO OOBSACHSIET
JIMHEeHYaThIi CIIEKTP BOJOPOAA, PeICKa3bIBasi TOUHbIE YaCTOTHI H3Iy4aeMbIX (PoTOHOB. OIHAKO OHA OrpaHHYEHa JIUIIb HTPOCTBIMH
aTOMaMU U HE yYUTHIBACT KBAHTOBO-MEXaHMUYECKHE (P PEKTHI, TAKUE KaK CIIMH 3JIEKTPOHA 1 HEOIPEIENEHHOCTD OJIOKEHHUSL.

Bompoc Ne3

Kakast U3 nepe4ncieHHbIX JIMH3 00J1a1aeT CIIOCOOHOCTBIO COOMpPATh MapauIe/IbHBIC JIyYH CBETa B OAHON TOUKe?
a) PacceuBaromnias nuH3a

b) Cobuparomast mruH3a

¢) [IBosIKO-BOTHYTasl JIMH3a

d) ITnocko-BorHyTas auH3a

IIpaBuibHEI 0TBeT: b) Cobuparomast TruH3a

Bompoc Ned4

Kakoii anement [lepuonuyeckoii CuCTEMbl IMEET HAUMEHBIIUN aTOMHBII HOMEp?
a) Bomopon

b) Tenuii

c¢) Jlutuit

d) Yriepon

IIpaBunsHbIH OoTBET: a) Bomopon

Bomnpoc Ne5
Kakwne n3 mepeuncieHHbIX SBICHUH OTHOCATCS K onTudeckuM 3ddexram?
a) UnTtepdepennys




b) Juddysus

¢) Pedppakitus

d) Pe3onanc

e) ducnepcus

f) [Mornomenue
[TpaBuIIBHEIC OTBETHL: 4, C, €

Bompoc Ne6

Kakue s1meMeHTBI BXOJST B COCTaB sijjpa aToMa?
a) [IpoTonsr

b) Helitponst

¢) DIEKTPOHBI

d) IMo3uTpoHbI

€) AHTHUIIPOTOHBI

[IpaBunbHBIE OTBETHL: a, b

Bonpoc Ne7

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEIOBATEIBHOCTD IPOXOXKACHHS CBETa Yepe3 COOMPAIOIIYIO JIMH3Y.
I. CBeToBbIE Jy4u CXOIATCS B (POKyce IMocie MPOXOKACHUS uepe3 JIHUH3Y.

2. [TapaniensHble CBETOBBIC JTy4d IIONAJAlOT HAa TOBEPXHOCTD JIMH3BI.

3. Ilocne mpenomiieHNsl B JIMH3€ CBETOBBIE JIy4U HAUMHAIOT CXOIUTHCA.

4. Jlyun mepecekaroT ITIaBHYI0 ONTHYECKYI OCh JTHH3BL

[IpaBuiibHAs TOCTEAOBATENBHOCTD: 2 — 3 — 4 — 1

Bompoc Ne8

YcTaHOBHTE MPABUIIBHYIO TOCIEI0BATEIBHOCTD COOBITHI, TPOUCXOISIINX IPU PATHOAKTUBHOM Paciaje alb(pa-4acTUIC.
L. O0pasyeTcs HOBBIH JIEMEHT C MEHBIIHM aTOMHBIM HOMEPOM.

2. SAnpo ucmyckaer anb(a-qacTHIly.

3. Yucno IpoTOHOB yMEHbIIAeTCs Ha 2.

4. Uucno HEWTPOHOB YMEHbIIAETCS Ha 2.

[IpaBuiibHast TOCIEAOBATENBHOCTD: 2 — 3 — 4 — 1

Bonpoc Ne9

Y CTaHOBUTE COOTBETCTBUE MEXY ONTUYECKUMU SIBICHUSMU M UX OMHUCAHUSMHU.

OnTudeckoe SBJICHHE Ornucanune

a) OTpaxkeHue 1) N3rubanue cBETOBBIX JIydel MpH Mepexojie U3 OIHOU CpPelbl B APYTYIO

b) IIpenomnenune 2) Bo3sBpailenue cBeToBOro jgyda o0OpaTHO B cpelly IIpu BCTpeye ¢ TpaHuLel paszena cpen
¢) dudpaxmwst 3) PaznoxeHne 0OeJoro cBeta Ha IBETa CIIEKTpPa

d) ducnepcus 4) OTKIIOHEHUE CBETOBBIX BOJIH MPH MPOXOXKICHUU Yepe3 y3KYIO LIeNb WIH OTBEPCTHE
IIpaBunbHOE COOTBETCTBUE:

a) —2)

b)— 1)

c)—4)

d)— 3)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXK/Y YaCTHLIAMH, BXOASIIAME B COCTaB aTOMa, M X CBOWCTBAMH.
Yactuma CBOMCTBO

a) DIeKTpoH 1) MonoxxutensHBIN 3apsy

b) IIpoton 2) OrpunartenbHbINA 3apsin

¢) Heiitpon 3) HeiirpanbHblii 3apsin

d) IMo3utpon 4) Nmeet maccy, OIMHM3KYIO0 K Macce 3JICKTPOHA, HO TIOJOXKUTEILHBIN 3apsi
IIpaBunabHOE COOTBETCTBUE:

a) —2)

b)— 1)

¢)—3)

d)—4)

OIIK-2: CriocobeH pemiath 3a1a49u MpophecCHOHATBHON JSSITETPHOCTH Ha OCHOBE UCIIOJIb30BAHUS TCOPETHUSCKUX M MPAKTHICCKUX
OCHOB €CTECTBEHHBIX M TEXHUIECKUX HAYK
1 gactp

Bonpoc Nel

OnumuTe, Kak MEHsAeTCs IIOTHOCTh ra3a Mpy U3MEHEHUU TeMIIepaTypsl U AaBieHus. Kakue ¢usnueckre cBOHCTBA ra3a
OIIPEIeIISIIOT €r0 MOBEACHHE B 3THX YCIOBHSX?

Ortgert: [Ipn yBenmu4eHUN TEMITEpaTypHI ra3 pacmupseTcs, YT0 MPUBOANT K YMEHBIICHHIO €T0 IIOTHOCTH. [1py MOBBIIIEHHN
JIABJICHUS ra3 CKUMACTCS, YBEJIMUUBAs CBOIO INTOTHOCTH. OCHOBHBIE CBOICTBA T'a3a, KOTOPHIE ONPEEISIOT ero IOBEICHNUE,
BKJIIOYAIOT CPEIHIOI0 KHHETUYECKYIO SHEPTUIO MOJIEKYJ (TeMIIeparypa) U CHIIy MEKMOJIEKYIIIPHOTO B3aUMOJCHCTBUS (IaBIeHUE).




Bompoc Ne2

OO0bsicHUTE, HOYEMY ITPU JBHKCHUH CyJIHA Ha IIOBOPOTE KOPITYC HAKJIOHSETCS BHYTPh IIOBOPOTa. Kakue CHiIbI BBI3BIBAIOT 3TOT
HAaKJIOH M KaK OHH BJIMAIOT Ha yCTOI\/'I‘-II/IBOCTB cyz[Ha?

OtBer: Haknon KopIryca CyJlHa BHYTPb TIOBOPOTA BbI3BaH HeﬁCTBHeM HEHTPOCTPEMUTECIBLHBIX CUJI, BOSBHUKAIOIUX IIPU JIBUKCHUN
10 KpUBOJIMHENHHOM TpaekTopuu. Korna cynHo noBopaduBaet, HEHTPOCTPEMUTENbHAS CUJIA TSHET €ro K LIEHTPY [T0BOPOTa,
3aCTaBIIsIsL KOPITYC HAKJIOHATHCS BHYTPb. DTOT HAKJIOH KOMIICHCHPYETCSl CUIIaMH IUIABYy4ECTH, ICHCTBYIOIIMMH CHHU3Y BBEPX,
KOTOPBIE CTPEMATCA BEPHYTH CYTHO B BEPTUKAJIBHOC MTOJIOXKCHUE. VcToitunBOCTh CyaHa 3aBUCUT OT COOTHOIICHUSA OTUX CUJI. YEM
CHIIbHEE HAKJIOH, TeM OOJIbIIIe BEPOSITHOCTh OTEPH YCTOWYNBOCTH. BaxHbIMU (hakTOpamMH, BIHAIOMIUME Ha YyCTOHIUBOCTB,
SBJISIIOTCSI BBICOTA LICHTPa Macc Cy/Ha, (opMa KopILyca U paclpeaesieHue Ipy3a.

Bonpoc Ne3

Kaxkoii 3aK0H ONUCHIBAET 3aBUCHMOCTD CHJIBI YIIPYTOCTH OT Ae(OpPMAIMHU MPYKUHBI?
a) 3aKOH BCEMHUPHOT'O TATOTECHUS

b) 3akon 'yka

¢) 3akon Oma

d) 3akon boitna-MapuoTta

IMpaBunbHEIT 0TBeT: b) 3akoH ['yka

Bonpoc Ne4

Kaxoe ycTpoiicTBO peodpa3yeT MeXaHHIEeCKYI0 SHEPTHIO B 3JIEKTPUICCKYIO?
a) JlnHamo-MarmmHa

b) Tparcdopmarop

¢) AKKyMyJIsiTOp

d) Korgencarop

IIpaBusbHEI OTBET: a) JJMHAMO-ManInHA

Bompoc Ne5

Kaxkue u3 mepeunciieHHBIX CBOMCTB XapaKTepHBI U (heppOMarHUTHBIX MAaTepHAIOB?
a) Bricokas 31eKTponpoBOoANMOCTD

b) CriocoOHOCTH COXPaHATh OCTATOYHYIO HAMArHUYEHHOCTh

¢) Huskas MaranTHas IPOHHUIIAEMOCTD

d) Hanmuuaue momeHOB

IIpaBusbHbIe OTBETHL: b, d

Bompoc Ne6

Kakue BeTMUMHEI ABIAIOTCS OCHOBHBIMH ITapaMeTPaMH COCTOSIHHS TePMOANHAMUYECKOI CHCTEMBI?
a) Temneparypa

b) O6bem

¢) Maccogas nons

d) laBnenue

e) CkopocTb

IIpaBunbHBIC OTBETHL: a, b, d

Bonpoc Ne7
YcraHOBHUTE MPaBWIIBHYIO MOCIIEIOBATEIBHOCTD CTa Ui IBU)KCHUS Tela, OPOILIEHHOTO TOPU30HTAIBHO C HEKOTOPOH HaYaJIbHOW
CKOPOCTBIO.

1. Teno aBUkKETCA PaBHOMEPHO BJOJIb FOPU30HTAIBHOU OCH.

2. Teno HauMHAET ABUTAThCA MOA AEHCTBHEM CUIIBI TSXKECTH.

3. Teno 1OCTUIIIO MOBEPXHOCTH 3EMIIH.

4. I'opusoHTanbeHOE IBMKEHHE 3aMEUIAETCS N3-3a CONPOTHUBIIEHUS BO3IyXa.

IIpaBusnbHas nocnenoBaTenbHOCTh: | >4 — 2 — 3

Bomnpoc Ne§

YcTaHOBHTE NTOCIEA0BATENIFHOCTD NCHCTBHUI IPHU N3MEPEHIH 3JIEKTPHIECKOT0 COMPOTHBICHHS PE3UCTOPa METOIOM aMIIepMeTpa U
BOJIETMETPA.

1. [MoAKTIOYNTH UCTOYHUK MHUTAHUS.

2. W3MepuTs HanpshKEHUE Ha PE3UCTOPE.

3. IMoaxmro4nTh pe3UCTOp MOCIEAOBATEIBHO C AMIEPMETPOM U BOJIBTMETPOM.

4. W3MepuTh cuily TOKa B LICTH.

5. Paccunrtath conpotuBieHue no 3akoHy Oma.

IIpaBunbHas nocnenoBaTenbHoCTh: 1 >3 54 —2 — 5

Bompoc Ne9

YCcTaHOBHTE COOTBETCTBHE MEXTY (PH3HUSCKUMH BEIMINHAMH U X CUMBOJIaMU B MexayHapotHoit cucreme exuaut (CH).
dusnueckas BeIUYMHA CumBon

a)Cmwia 1)F

b) Pabora 2) W

¢) MomHocTb 3)P

d) Dnextpuyeckuil 3apsn 4 Q




IIpaBunbHOE COOTBETCTBUE:
a)— 1)
b) —2)
c)—3)
d)—4)

Bonpoc Nel0
YcTaHOBHTE COOTBETCTBUE MEXKIY PU3MUECKUMH SIBICHUSMH U YCTPOICTBAMH, UCTIOJB3YIOIUMHU ATU SIBICHUSL.
du3ndecKoe sIBICHUE VYcerpoiicTBo

a) DJIEKTPOMAarHuTHasE MHAYKLUS 1) Tpanchopmatop
b) ®oTtordpdext 2) Conmneunas Garapes
¢) Pezonanc 3) LC-konTyp

d) TepmoaneKTpruIeCTBO 4) Tepmonapa
IIpaBuIbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

2 yacTtb

Bonpoc Nel

OO0BscHUTE, TOUeMy OelIblii CBET PU MPOXOXKICHUN Yepe3 IPU3MY paslaraeTcs Ha clieKTpaibHble [[BeTa. Kakue npuHIMITEL 1exat
B OCHOBE 3TOT'O SIBJICHUA?

OtBert: benblii cBeT mpeacTaBisieT co00i cMeCh BceX BUAUMBIX IIBETOB CIIEKTpa. [Ipu MpoX0xIeHUH Yepe3 MPU3MY CBET
MIPEIOMIIIETCS U3-3a PA3IMYHON CKOPOCTH PACIPOCTPAHEHUS KaXKA0TO LIBETa B MaTepuaie Mpru3Mbl. JTO SIBIEHHE U3BECTHO Kak
Jucnepcus cBera. PaziauyHble JUIMHBI BOJIH CBETA NPEIOMIISIOTCS MO Pa3HbIMU YIJIaMU, YTO NPUBOAUT K UX Pa3eNeHUIO U
00pa30BaHMIO PaIyTH IIBETOB.

Bompoc Ne2

OnumuTe Tporece paIuoaKTHBHOTO pacnaga u 0OBsICHUTE, KaKHe BUABI PaARO0aKTHBHOTO paciiajia CyImecTBYOT. Kakue mpoaykTsl
00pa3yroTcs B pe3yibTaTe KaXKIoro BUIa pacmana’?

OrtseT: PagroakTuBHBIN pacnag — 3TO MPOLECC CAMONIPOM3BOJILHOTO MPEBPAIlCHUS] HECTAOUNIBHBIX sIep B CTAOUIbHBIE ITyTEM
BBIOpOCA JIEMEHTAPHBIX YaCTHI] I raMMa-n3inydeHnsi. CylecTBYIOT TpU OCHOBHBIX THIA PaMOaKTHBHOTO pacraja: aibda-
pacman, 6era-pacmaj U raMMa-u3iIydeHue. Anbda-pacnan IpUBOIUT K 00Pa30BAHUIO HOBOTO 3JEMEHTa ¢ MEHBIITMM aTOMHBIM
YHCJIOM M yMEHBIICHUEM YHCIa HeITpoHOB. bera-pacnan BiitodaeT TpaHC(hOpPMAIUIO HEHTPOHA B IPOTOH MITH IIPOTOHA B HEUTPOH
C BBIJICJICHUEM ITO3UTPOHA HJIN 3JIEKTPOHA COOTBETCTBEHHO. | aMMa-H31Ty4eHne — 3TO BBIICIICHIE SHEPIHHU B BUAE (POTOHOB
BBICOKOM 3HEpruu 0e3 M3MEHEHHs COCTaBa spa.

Bompoc Ne3

Kakoii 13 mepeunciieHHbIX JIEMEHTOB 00J1a1aeT HauOOIbINei AaTOMHOW Maccoi?
a) Bomopon

b) Tennii

¢) Yriepon

d) XKeneso

IIpaBunsHeni otBeT: d) XKeneszo

Bompoc Ne4

Kaxkoit mpubop ucronp3yercs A HaOMIoAeHNS 3a ITOBEICHNEM MUKPOYACTHUII, TAKUX KaK JIEKTPOHBI?
a) Mukpockon

b) [{uknoTpoH

¢) DIEKTPOHHBIA MUKPOCKOI

d) Pagmonoxarop

IIpaBUIIbHBIA OTBET: ¢) DNEKTPOHHBIH MUKPOCKOIT

Bompoc Ne5

Kaxkue u3 nepedncieHHbIX yCTPOICTB UCIONB3YIOT IPUHIUIBI ONTHKH?
a) Jlazepsl

b) Pamaper

¢) Teneckormnbl

d) ®oTokamepsl

[TpaBuibHBIC OTBETHL: a, ¢, d

Bompoc Ne6

Kakue u3 nepeynciieHHbIX YaCTUIl y4acTBYIOT B SAEPHBIX PEaKIMsIX?
a) DIEKTPOHBI

b) IMpoTons!

c¢) Heiirponst




d) ITosutponsr
I[IpaBuIBHBIC OTBETHL: b, C

Bomnpoc Ne7

YcraHOBHUTE MPaBUIIBHYIO MTOCIIEIOBATEIBHOCTE COOBITHI IPH 00PAa30BaHUH PALY’KHOTO CHIEKTpA!
1. Benblit cBeT nomnazaer Ha MOBEPXHOCTH BOJIBI.

2. CBeT npenoMiIsieTcs 1 OTPakaeTcss BHYTPH KaIUId BOABIL.

3. CBeT BBIXOIUT U3 KAIUIM U Pa3/laracTcs Ha OTAEIbHBIC I[BETA.

4. YesioBeK BUIUT Pajyry.

ITpaBunbHas nocnenoBarenbHOCTh: 1| -2 — 3 — 4

Bompoc Ne8

YcTaHOBHTE NOCIEA0BATENBHOCTD TAIOB SIEPHOTO JEICHHUS:
1. BricBOOOXKIEHNE YHEPIHH.

2. 3axBaT HEHTPOHA SIPOM.

3. Pacnian siipa Ha aBe 4acTu.

4. O0pa3oBaHHe HOBBIX HEHTPOHOB.

IIpaBunbHas mocnea0BaTeNbHOCTh: 2 — 3 — 4 — 1

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEX/IY BUIAMH PAAHOAaKTHBHOTO paciiaia ¥ 00pa3yronMMIUCs JaCTUIIAMH:
Bun pacnana OO6pasyromuecs 4acTHIBI

a) Anbda-pacran 1) [Mo3uTpon

b) bera-pacman 2) Anbpa-gactuna

¢) l'amma-n3nydenue 3) OnexTpoH

d) bera-muttoc-pacnan 4) I'amma-otoH

ITpaBuIBHOE COOTBETCTBHUE:

2) — 2)

b) — 3)

c)—4)

d—1)

Bonpoc Nel0

YcTaHOBHUTE COOTBETCTBUE MEXIY (PM3UUECKUMU SBJICHUSIMHU U IPUMEPAMU UX HCIIOIb30BAHMS:
DU3NUECKOE SIBICHUE IIpumep ucnonb3oBaHus

a) dudpakmus ceera 1) CD/DVD-npourpsiarens

b) Snepusiii cunte3 2) ComHile

¢) PanqnoakTuBHBIN pacnan 3) AtoMHas 3I€KTpOCTaHLUs
d) ®nyopecuennus  4) JlIOMUHECHIEHTHBIE JIAMITBI
IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d—4)

6.4. MeTroaquueckue MaTepHuaJibl, ONpee/solye Npoue1ypbl OlleHHBaHHA

MeToauka OIeHKH JIaOOpaTOPHBIX PaboT

CTyIeHT MO/DKSH BBITIOHUTE U 3aIIUTUTH BCE JIAOOPATOPHBIC PaOOThI, IPEIYCMOTPEHHBIC TIPOrPAMMOM THCIUILIHHBL.
JlabopaTopHasi paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEILHBIX OTBETOB Ha HEe MeHee 85% BCeX KOHTPOJIBHBIX
BOIPOCOB, IIPUBEJICHHBIX B KOHIIE KXK/I0H PabOTh! B TaDOPATOPHOM MPAKTHKYME, 4 TAK)KE BBITOIHEHUS TECTOBBIX 33aHUi 10 TeMe
paboThI HAa YCMOTPEHHUE TIPETIOIaBaTeINeH.

MeToauka 3ayera Mo JUCIUIIIMHE
3ayer 1Mo JAUCIHUIIIIMHC BBICTABJIACTCS 110 pE3yIbTaTaM CHCTEMATHYCCKOM pa6OTBI CTYACHTA B TCUCHUC CEMECTpPaA.

MerToauKa OLIEHKH 3K3aMeHa MO JUCIUIINHE

Teopernueckast yacTh 3K3aMeHa 10 JUCIUILIMHE TPEACTABIAET cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOH/ICHHOT0 MaTepHaa -
TE€PMUHBI, OIIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHuecKoi yacTu 0O0ydaromuiics, Ui KaKaA0ro 3a1aHus, (GOpMyIUpyeT IPaBIIbHbIE C €r0 TOYKH 3PEHHS OTBETHL
3a7aHue CUNTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHBIE OTBETHI HA BOMPOCHL. B MpoTuBHOM citydae 3afaHue
CUHUTAETCSl HEBBIIIOJIHEHHBIM.

IIpakTHyeckas 4acTh 9K3aMeHa [0 JUCLUIUIMHE NIPECTABIAET 3a1a4l, HAIIPABJICHHbIE HA BBIBICHHE BO3MOXXHOCTU IPAKTHYECKOTO
NPUMEHEHUS KOHKPETHOTO TEOPETHUECKOro paszena.

OK3aMeH BBICTABIISIETCS C YUETOM PE3YNIBTATOB BBIIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKON YacTeil B COOTBETCTBUH C
MPUBECHHBIMH HIDKE TPSOOBaHUIMH.

5 (oTaM4HO) >85 Bce 3amaHus BBIMONHEHB B COOTBETCTBHH C TPEOOBAHUAMH, B MOJHOM 00beMe U 0e3 OlIHOOK.




4 (xoporo) 75+84 Bce 3amaHust BBIMONHEHBI B COOTBETCTBHH C TPeOOBAHUSAMHU, B 00BEME AOCTATOUHOM IS OOIIETO
(DYHKIIMOHUPOBAHHS CUCTEMBI MJIM BBIITOJIHEHO JIBa 33/IaHUs B COOTBETCTBUHU C TPEOOBAHUSIMH, B IIOJIHOM 00beMe U 0e3 OIIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrImoHeHO He MeHee NBYX 3aJlaHUil B COOTBETCTBUU C TPEOOBaHHSAMH, B 00beMe
JOCTaTOYHOM JUIS 00IIeTO (hYHKIIHOHHPOBAHUS CHCTEMBI
2 (HeyaOBJIETBOPUTEIHHO) <50 Brinonneno MeHee ABYX 3aJlaHUil B COOTBETCTBUHU C TPeOOBaHHUSIMHU, B 00BEMeE

JOCTaTOYHOM JUIsl 00IIEro (QYHKIIMOHUPOBAHUS CHCTEMBI
HWToroBsrii 6am 3a 3k3aMeH BEICTABIISETCS 110 OIIEHKE Xy/IIeH JacTh. B CIIOpHBIX ciydasx IpenoaaBaTenb BIPABE 3aaBaTh
YTOUHSIOILUE BOIPOCHI U 1aBaTh JONOJHUTENIBHBIC IIPAKTUYECKUE 3aJaHUA.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, oA
JI1.1 |Tpodumona Tancus Kypc ¢usnku: yae6. mocodue 11 HHKEHEp.-TEeXH. CIIel. By30B Mocksa: Axagemus, 2010
MBanoBHa
JI1.2 | BukynoB CtaHucnas Du3MKa: 3a1a4u A5l CAMOCTOAT. PEILICHHS JIsl CTYJEHTOB BCEX CIIELL. HoBocubupck: HI'ABT,
Buxtoposuy, 04Y. 1 3204. (hopM 00ydeHHs 2011
Tpeiakuna Enena
TpanueBHa
JI1.3 | Curumos Bnanucna | OnTuka. @usnka aToma: 1a00paTOPHBINA IPAaKTUKYM 1O QU3HKe HoBocubupck: CI'YBT,
HBanoBuy, 2016
IIporononosa Huna
IlaBnoBHa
JI1.4 |Buxynos C. B., ®duznka: cOOpHHK 33134 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpoiakuna E. T.
JI1.5 |Hwuxurenko AHatomuii |JlaGopaToOpHBIH IPAKTHKYM IO MOJNEKYISIPHON (H3HKE: MPAKTUKYM Hosocubupck: CI'YBT,
I'eopruesuu, Skosies 2019
Brnagumup
Huxomnaesuu,

CurnmoB Bianucias
WBanoBuy, TpeiHKHHA
Enena TpanuesHna,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JI1.6 | Huxutenko AHaTtonuii |JIabopaTopHBIH MPAKTHKYM MO MEXaHUKE Hosocubupck: CI'YBT,
I'eopruesuuy, SkoBieB 2018
Buagumup
Huxonaesuu,

CurumoB Bnanucias
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

7.1.2. Jlono/IHUTe/ILHAS TUTEpPATypa

ABTOpBI, COCTaBUTENU 3arnaBue W3narenscTBO, TOI
JI2.1 | Opnos Tpaauit JlabopaTopHBIi MPAaKTUKYM O (pr3nke. DNEeKTPHIECTBO, MATHETU3M Hosocubupck: HI'ABT,

Bacunbesny, 2002

CuHiokoB Muxaui

IlerpoBuu

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAY JIS)

Hasnagenue ObopynoBanne
YuebHas ayAUTOpUS quist | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynpTumenuitHoe o0opymoBaHHE: IPOEKTOP
[IPOBECHUS 3aHATHUH | (CTaMOHAPHBIN), 9KpaH (ctaruoHapHbIi), [TK (mepeHocHOH)
JIEKI[IOHHOT'O TUIIA
ITomemenne s | Kommnekr  ydeOno#t wmebenmm; I[IK — 10 mT., mnogkiroueHHBIX K cetd "HHTepHer' w
CaMOCTOSTEILHOM paboTHI | 00eCTIeYNBAIOINX ~ JOCTYI B DJICKTPOHHYIO  HMH(OPMAIIMOHHO-00pa30BaTENBHYI0  Cpexy
00yJaronIxcs YHHBepcHUTeTA.
Jlabopatopust ontuku u ¢usuku | AynutopHas paocka; Kommiekr ydeOHON MmeOenu; JlaGopaTopHeie ycraHOBKU: OmnpezneneHue
aToMa - ydeOHas ayfuTOpHs AN |IJIaBHOTO (POKYCHOTO PacCTOSHHMS JIMH3BL, ONpeseneHnue IMoKazaTens NpeIoMIICHHs XUAKOCTEH C




[IPOBEACHUS
3aHATUI

1a00PaTOPHBIX

nmoMmoIpio  pedpaktomerpa A0OGe; OmpeneneHue AAMHBI BOJHBI Jlazepa MPH  TOMOIIH
nudpakuuoHHOM pemeTky; OnpenelieHHe KOHLCHTPAIMHA CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapuMerpa, 2 mr.; OrmpeneneHne TeMIepatypsl packanéHHoro Tena; MccnenoBaHue
JIMHEIYaTOoro CIeKTpa BOJOPOA U ONPEAeIICHHs IIOCTOSHHOI Punbepra




