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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 3KCIePHMEHTA.




4. CTPYKTYPA JUCHUILIAHBI (MOYJI5T)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT
Paznen | Pa3zgea 1. OcHOBBI MeXaHUKH
Jlex Kunemaruka. Jlunamuka /JIex/ 2 2 JI1.1J11.4 0
Cp Kunemartuka. Kunematuka nocTynaTeabHOTO M BpalaTeabHOro 2 16 JI1.4 0
JIBIDKEHHS MaTepUAIbHOM TOYKH U TBepaoro tena. /Cp/
JIa6 OnpeeneHne YCKOPEHUs CHIIBI TSDKECTH 10 crioco0y beccens. 2 2 JI1.4 J11.6 0
OnpeneneHrne MOMEHTA HHEPLIUU MaXxOBOTO KOJIeCa TMHAMUIECKUM
MeTooM. V3ydeHre OCHOBHOTO 3aKOHA JMHAMUKH BPAIATeILHOTO
JBIDKEHHS ¢ ToMonIbio MasTHHKa Obepoeka. /J1ad/
Cp Junamuka JlMHaMuKa MOCTyNaTeabHOIo IBMOKEHHs Tesl. OCHOBHBIE 2 20 JI1.4 0
TEOpEeMBI U 3aKOHBI. JIHHAMIKa BPAIATeIHbHOTO JBIKEHHS TBEPAOTO
tena. PaboTa u sneprus B mexanuke. /Cp/
Cp Mexannueckue KonebdaHusi 1 BOJHBL. ['apMoHnUeckue KoiaeOaHus. 2 10 JI1.4 J11.6 0
3atyxarouue xonedbanus. Cnoxenue koneodanuit /Cp/
Paznen | Paspen 2. OcHOBBI MOJIeKY/ISIpHON (PM3NKH
Jlex MornekynspHO-KHHeTHYecKas Teoprsi. OCHOBBI TepMOANHAMUKH /JIek/ 2 2 JI1.1J11.4 0
Cp MonekynsapHo-kuHeTn4eckas Teopus OCHOBHOE ypaBHEHHE 20 JI1.4 0
MOJIEKYIISIPHO-KUHETUIECKOW TEOPHUU HIICATLHOTO Ta3a. DIEMEHTHI
craructuku MaxkcBesuia u bonbimana. /Cp/
Jlab W3mepeHue ITHBI 3BYKOBOW BOJIHBL,CKOPOCTH 3BYKa M KO PHILIMEHTa 2 2 JI1.4 J11.5 0
Iyaccona o ¢a30BBIM cOOTHOIICHHAM. /J1ab/
Cp OCHOBBI TEpMOJAUHAMUKH. AHAJIU3 NIEPBOTO U BTOPOTO HAYall 2 20 JI1.4 0
TepMoauHaMuKkd. TeruroBble MamuHbl /Cp/
Paznen | Pa3zpes 3. DieKTpoMarseTusm
Jlex OnexkTpocTaTuka. DIeKTpoAuHAMUKa. MaruuTocraruka. MaruutHas 2 2 JI1.1J11.4 0
unaykuus. Teopust Makcseinna /JIex/
Cp OnexrpocTtarnueckoe nosue. HanpsokeHHOCTh U oTeHuuan. [IpuHuun 2 10 1.4 0
cyneprosuin. [Ipumenenne TeopeMsl ["aycca s pacdyera
ANEKTPHUYECKHX TTOJIEH. DIEKTPOEMKOCTh YeTHHEHHOTO TIPOBOHUKA U
IJIOCKOTO KOHJIEHCAaTopa. DHEeprus deKTpocTaTHueckoro noss /Cp/
Cp OnexrpoauHamuka. [locrosaueiit Tok. 3akonsl Oma. K.IL. /1. uctounnka 2 10 1.4 0
mocTostHHOTO ToKa /Cp/
Cp Marnurocraruka. MarautHoe nose. 3akoHbl Amrepa, buo — CaBapa — 2 10 JI1.4 0
Jlannaca u nonHoro Toka. Cuna JlopeHua. J{BUxeHuUE 3apsKEHHBIX
YyacTul] B MarHuTHOM mode /Cp/
Jlab OnpeneneHre ropu30HTAILHON COCTABIISIIONIEH HAPSKEHHOCTH 2 2 1.4 0
MarHutHoro moist 3emuu. /JIa6/
Cp MarnutHas nHaykuus. Teopus Makcsena. SIBIeHne 3J€eKTpOMarHUTHON 2 10 J1.4 0
naaykunu. CamonHaykuusa. MTHAYKTHBHOCTh. DKCTPATOKU 3aMbIKAaHUS 1
pa3MBbIKaHUs JIeKTprYecKol 1enu. KonebarenbHbli KOHTYD.
DrekTpoMaruHuTHbIe kKoebanus /Cp/
Pazpen | Paspen 4. Onrtuka
Jlex Ouznyeckas ontuka. Ksanropas onrtuka /Jlex/ 2 2 JI1.1J11.4 0
Cp ®duznyeckas ontuka OCHOBHBIE 3aKOHBI TEOMETPUYECKON ONITHKH. 2 20 JI1.4 0
Unrtepdepennns n mudpaxmms ceeta. [lomsapuzanus ceera /Cp/
Jla6 Omnpenenenune riraBHOro (POKYCHOTO paccTOsHUS TUH3. OnpeaencHne 2 6 JI1.2 J11.4 0
roKasaTelel MPeIoMICHUS KUAKOCTEH ¢ IOMOIIBIO pedpakToMeTpa
A0GGe. OnpenierieHne JJIMHBI BOJIHBI H3JIy4EHUS Jia3zepa Py TOMOIIH
nudpaknuoHHON pemeTkH. /J1ad/
Cp KBanToBas onTrka 3aKOHBI TEIUIOBOTO M3nydeHus U Goroaddekra /Cp/ 2 20 JI1.4 0
JIa6 Omnpenenenue TeMIepaTypbl pacKajJeHHOTO TeJla ONTUYECKUM 2 JI1.2 J11.4 0
MetonoM. /JIab/
Pazgen | Paspen S. ATtomHas u aaepHas Gpuznka
Jlex Crpoenue aroma. Snepras ¢usnka /JIex/ 2 JI1.1J11.4 0
Cp Crpoenue atoma KBaHTOBas mpupo/a CBETa U BOJIHOBBIE CBOMCTBA 2 20 JI1.4 0
yactuy /Cp/
Cp SlnepHas ¢pusnka 3aKOH paAMOAKTUBHOTO pacnanaa. SlnepHeie 2 20 JI1.4 JI1.5 0
peaxim /Cp/
HUKP Kontponbaas padota /MKP/ 2 4 JIT.1J11.3 0

JI1.4




5. COAEP)KAHNE TUCOUILIMHEI (MOLYJIST)

Paznienn 1. OcHOBBI MEXAHUKHU

Tema 1.1. Kunematuka

OnemeHTH! KMHEMaTHKH. Mojenu B MexaHuke. Cructema orcueta. [TocTynmaTensHOE ABIDKEHHE TBEPAOTO Tena. TpaeKTopus, ATHHA
MyTH, BEKTOp nepemenieHus. CKOpoCTh M yCKOPEHHE TOUYKH KaK MPOU3BOIHBIE paJnyca-BeKTopa 1o BpeMenu. HopmanbsHoe u
TaHTCHIMAJIbHOE YeKopeHus. Kitaccnukanust BUIOB ABHKCHHUS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuku Herotona. IToHATHA Macchl ¥ CUIIbl. BUbl il B MEXaHUKE: TPEHUs, yIPYTOCTH U TAroTeHus. MMirynbc Tena.
Wmnynec cunbl. BHenHue u BHyTpeHHUE CHIIbl. 3aKOH COXPaHEHUs] UMITYJIbCca MEXaHW4ecKoil cucteMsl. LlenTp Macc (LeHTp
MHEPLMH) MEXaHUYECKON CUCTEMBI U 3aKOH €r0 JIBU)KEHMSL.

PaboTa ocTOSHHON M IepeMEHHOH CHIIBL. BrIpaxkeHHne pabOThI CHIIBI Yepe3 KPUBOJIMHEHHBIN HHTErpal. MOITHOCTh. JHEPrust Kak
YHUBEpCAJIbHAs Mepa Pa3IUUHbIX (popM ABMKEHUS U B3auMozeicTBus. KuHneTnueckast sHEprusi MeXaHU4eCKOW CUCTEMBbI. 3aKOH
COXpaHEHHsI MEXaHHYECKOH SHEPTHU H €r0 CBS3b C OHOPOIHOCTHIO BpEMEHH. Y Iap a0COIIOTHO YIIPYTHX U HEYIPYTUX TEl.
MoMEHT “HEepLUH TBEPJOro Teaa OTHOCUTENBHO ocu. [IpumMeps! ero Beruncienus. Teopema IlITelinepa. MoMmeHT cunbl. OCHOBHOE
ypaBHEHHE JUHAMUKH BPAIIAaTeIbHOTO ABMXKCHUS TBEPAOTO TeJa OTHOCUTEIFHO HETIOABIKHOM OCH. 3aKOH COXpPAaHEHUSI MOMEHTA
UMILYJIbCA U €r0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTBA.

3aKOH BCEMUPHOTO TAroteHus. [loreHnnanbpHas 3Heprust MaTepUualbHON TOUKH BO BHEIIHEM CHIJIOBOM I10JIE M €€ CBA3b C CUJIOH,
JIeHCTBYIOIIEH Ha MAaTePUAIbHYIO TOUKY. 3aKOH COXPAaHEHUS! MEXAHUYECKOM SHEPIUU U €r0 CBA3b C OJHOPOIHOCTBIO BPEMEHU.
JlaBnenue B )KUAKOCTH U raze. Exnnunsl usmepenus aasienus. 3akonsl [lackans u Apxumena. TeueHne uneanbHON )KUAKOCTH.
YpaBHEHHE HEPA3PBIBHOCTH. Y paBHEHUE bepHymn u cieacTBus u3 Hero. Teuenne Ba3kon xuakoctu. opmynsl HetoToHa 1
Croxkca. Koo puueHT BI3KOCTH U METOJIBI €r0 ONpPEACTICHHUSI.

Tema 1.3. Mexanndeckue KoeOaHUs ¥ BOJTHBI

I"apMoHuueckue KonebaHus U ux xapakrepucTuky. uddepeHnnanbHoe ypaBHEHHE rapMOHHYECKUX KoeOanuil. [IpyKuHHbII,
(u3MYeCKHi 1 MaTeMaTHIECKUH MasTHUKHA. DHEPTUs TapMOHHYIECKUX KoeOaHuid. ClioxeHHe TapMOHIHYECKAX KoJleOaHUiT 0THOTO
HaIpaBJeHUs U OMHAKOBOH yacToThl. buenue.

CrnoxeHus B3aMHO MEPIeHANKYISIPHBIX Konebanuil. @urypsl Jlnccaxy. 3aTyxaromue 1 BRIHYXICHHbIE Kosebanus. Pezonanc.
BonHoBBIe iporniecchl. MexaHn3M 00pa30BaHUs MEXaHUYECKHX BOJH B YIIpyroi cpexe. [IpononpHbIe U OIIEPEYHBIC BOIHBI.
YpaBHeHHe TUIOCKOH Oeryiei BomHbI. [[JTnHA BOIHBI M BOJIHOBOE YHCIIO.

Paznien 2. OcHOBBI MOJEKYIISIPHOW (U3UKH

Tewma 2.1. MonekynsipHO-KUHETHYECKAs TEOPUS

OnbITHBIE 3aKOHBI UCANBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT uzaeanbHbIX razos.
Cpensss KHHEeTHYIecKasi SHepriust MoneKyil. MoleKkyIsIpHO-KMHETHYECKOe TOJIKOBaHUE aOCOIIOTHON TeMIepaTyphl.

DJIeMEHTBI CTATUCTUYECKOH (pU3UKH. 3aKOH MakcBeluia I pacipeielIeHHs MOJIEKYIT HICAIbHOTO Ia3a 110 CKOPOCTSM.
Bapomerprueckas Gpopmyna. 3akoH boxpiiMaHa IS paciipefeeHus YacTUI] BO BHEIITHEM ITOTEHIINATIBHOM 11oJie. CpemaHee YrcIio
CTOJIKHOBEHHUH U CpeIHss ATHHA CBOOOAHOTO Mpodera MOIeKyIl.

OmnsitHOe o6ocHoBarre MKT. JTuddy3usi, TemIompoBoIHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HproToHA.

Tema 2.2. TepmoauHamuka

Baytpennss sHeprust. Unucno creneneit cBoO0ABI MOIEKyI. 3aKOH PaBHOMEPHOT'O PACHPEISIICHNS SHEPTUH MO CTETIEHSIM CBOOOIBL.
IlepBoe Hauano TepMoanHaMUKH. PaboTa raza npu usmMeHeHuu ero oobema. TermnoeMKocTb MakpocucTeMbl. MossipHas
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH HI€ANIbHOTO Ta3a OT BUja nporiecca. [IpuMeneHne nepBoro Hadaaa TEPMOJUHAMHUKH K
u3omporneccaM. AnuabaTHbI mporecc. Y paBHeHue [Iyaccona.

Kpyrossie mponeccel. O6paTumsble u HeoOpaTuMmble mpouecchl. Lukia KapHo u ero k.ILA. [1d uaeaasHOro rasa. Bropoe Hauano
TepMoauHaMuKu. IloHsATHE 06 SHTpONUH, €€ CTATUCTUYECKOE TOJIKOBAHHE.

CuItel ¥ TOTEHIIMATIBHAS SHEPTHS MEKMOJICKYIIIPHOTO B3auMoieHicTBISL. D deKTHBHBIN qraMeTp MoJeKyl. Y paBHeHHe BaH-1ep-
Baansca. ®a3oBsre nepexons! 1 u 2 pona. Kputnueckoe cocrosuue. TpoiiHast Touka. OCOOEHHOCTH TBEPIOTO U KHUIKOTO COCTOSHUIN
BemecTBa. IloBepxHOCTHOE HaTsKkeHHe. CMadunBaHue. KanunmspHele sSsBICHUS.

Paznen 3. DnekrpomarHeTusm

Tema 3.1. DnexTpocTaTuka

3akon Kynona. Hanpsi’keHHOCTb U CHJIOBBIE IMHUY HANPSKEHHOCTH 3JeKTpudeckoro nois. [Ipuniun cynepnosunyun
asiekTpudeckux noseil. [Ipumep pacuera HapsXKEHHOCTH 10JIs, CO37aBaeMoi cucTeMOH 3apsaao0B. [10Tok BekTOpa HaNPSKEHHOCTH
anekTpuyeckoro nois. Teopema Octporpanckoro-I'aycca

PaboTa cuit 3eKTpUUecKoro moJs 1o nepeMerieHuro 3apsaaa. LIupKynanus BeKTopa HanpsbkeHHOCTU. [loTeHInanbHbIi XapakTep
3NEKTPOCTATUYECKOr0 Noud. [ToTeHnnan anekTpu4ecKkoro mojis. DKBUIOTEHIUAIbHbIE TOBEPXHOCTU. CBA3b MOTEHLIMANA C
HaMpPSHKEHHOCTBIO NOJIS. DIEKTPUUECKOE MOJIE B AUANEKTPUKAX. TUIIBI TUAIEKTPUKOB. Buasl nonspusanuu. Bekrop nonspusanuu.
IIpoBOAHUKH B 3IEKTPOCTATUUECKOM IoJe. DIEKTPOEMKOCTh poBoAHUKA. KoHneHcaTops! 1 ux BuAbl. DopMylia IOCKOTo
koHJeHcaTopa. CriocoObl coeTMHEeHHs KOHAEHCATOPOB B 0aTapero. DHeprus 3eKTpocTaTudeckoro noist. O6bEMHas MIOTHOCTh
SHEPIUU.

Tema 3.2. DnexkrpoarHaMuKa

ITocTostHHBIIH dNeKTpUYecKuil TOK. Buibl HocuTenei 3apsina B pa3inuHbix cpenax. Cuna Toka. Bekrop miotHoctu Toka. 9C
UCTOYHMKA TOKa. 3akoH OMa 11151 ydacTKa U noaHoi nenu. CormpoTuBIeHNE U TPOBOAMMOCTb IPOBOJHHUKOB, MX TEMIIEpATypHas
3aBUCUMOCTb. PacueT conpoTUBIEHUN IPU Pa3IUYHbIX BUIAX COCAUHEHHM.

PaboTa 1 MOITHOCTH 37IeKTpUYecKoro Toka. 3axoH Jlxoynsa-Jlenma. IIpasuna Kupxroda u npuMeHeHHe HX K pacdeTy
Pa3BETBIEHHBIX LIETEH.

Tema 3.3 MaruurocraTika




MarnutHoe nosne. Uaaykuus MarHUTHOTO 1ot CHIIOBBIE IMHUK MarHUTHOTO TOJIS, €r0 BUXPEBOU XapakTep. 3akoH Ammepa s
CHWJIBL, AEUCTBYIOLIEH HA MPOBOIHUK ¢ TOKOM. [IpaBuio neBoit pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TokoM B
MarHuTHOM mose. [IpuHnmn paboTs! anekrpoasurarens. 3akoH bro-Casapa-Jlammaca u ero IpAMeHEHHE K pacueTy MarHUTHBIX
noseit (IpSMOTo U KPYTOBOTO TOKOB).

CuJibl B3aMMOJICHCTBHUS TapaJUIeTIbHBIX TOKOB. 3aKOHBI AMriepa. JIBIkeHHe 3apsyKeHHBIX YacTULl B MArHUTHOM mnoiie. Cuia
Jlopenna. upkymnsiuust Bekropa H u B. 3akoH nosHoro Toka. MarHuTHOe 1osie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHUTHOM
unaykuuu. Teopema I'aycca ans nosss B. Ilotok Bekropa B yepes conenounn.

Tema 3.4. MaruutHast ungykius. Teopus Makcenna

PaGoTa 1o nepeMelieHuIo NPOBOAHMKA U KOHTYpa ¢ TOKOM B MarHUTHOM MoJje. DIeKTpOMarHUTHas HHAYKIMA. 3akoH Dapanes u
€ro BBIBOJ] M3 3aKOHa coxpaHeHus sHepruu. [Ipasuno Jlenna. fBnenue camounaykunu. MHIykTHBHOCTH KOHTYpa. D/1C
caMOMHIYKIWH. B3anMHuas nHAyK#s. MarHuTHOE TOJe B BellecTBe. THUITBI MarHETUKOB (JInMa-, mapa- U peppoMarHeTuKu), ux
¢uznueckas npupoaa. HamaraumueHHOCTb. MaruuTHast IpoOHULIAEMOCTh BeriecTBa. OcHOBBI Teopuu Makcseita. Tok cMeneHust.
VYpaBHeHuss MakcBesuia B HHTerpayibHO# (popme.[loHsATHE 0 TepeMeHHOM Toke. OMHYecKoe, peakKTUBHOE (EMKOCTHOE U
MHIYKTHBHOE) ¥ TIOJTHOE COTPOTHBIICHHS IIETTH TepEeMEHHOTo ToKa. 3akoH OMa Ui IenH IepeMEeHHOT0 TOKa. MOITHOCTE,
Bbl/IeJIsieMas B LI€TIH IIEPEMEHHOTr0 TOKa.

OnekTpoMarHuTHbIE KosieOaHus1. ['apMOHMYECKHE, 3aTyXalOIie 1 BEIHYKACHHbIC KojeOanus. [loHsTHe 0 pe3oHaHce.
OJEeKTpOMarHuTHbIE BOJIHBL M UX cBoWcTBa. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Pasznen 4. Onrtuxa

Tema 4.1. @usznyeckas onTuka

OCHOBHBIE 3aKOHBI TEOMETPHUECKON ONTHKH. AOCOTIOTHBIN U OTHOCUTENBHBIH MMOKa3aTen mpeioMieHus. VX Gpu3ndeckuit cMbIcTT.
SIBneHne MOTHOTO BHYTpeHHEro oTpaxeHus. CeetoBosl. Chepuueckue 3epkana. @opmyna sepkana. [Toctpoerne n300paxeHui.
Toukue mun3bl. Popmyna TuH3bL. [TocTpoeHHe H300paKEHHUT.

BosnHoBas snekTpoMarHuTHas pupoja cBeta. KorepeHTHOCT 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u juinHa
koreperTHocTH. [IpocTpancTBeHHas korepeHTHOCTE. VIHTephepernus ceeta. Merons! HabmoaeHus naTepdepeHnnn ceera. Pacuer
unTepdepenunu B onbiTe FOHra. MIHTepdepenius ceeta B TOHKUX MIeHKaX. [10710Ck paBHOM TOJIIMHBI M pAaBHOT'O HAKJIOHA.
Konpna Herotona. [IpumeHeHne nHTEpdEpeHINT B HaAyKe U TEXHUKE.

Judpaxius ceta. [puammmn Nolirenca-®Openens. Meton 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakiust Ha npocTpaHCTBeHHO pemnretke. @opmyna Bynbsga-Bparra. Pentrenorpaduueckoe uccienoBaHue CTpyKTyphI
kpucTamos. [ToHsTre 0 ronorpadpuu.

[Monspuzanus ceeta. EctecTBeHHbIN 1 nonsipu30BaHHbIN cBeT. 3akoH Maitoca. [lonsipu3anus ceera npu OTpaXeHU! U
IIPEIOMIICHUM Ha IPaHUlle ABYX AUAIEKTPUKOB. 3akoH bprocrepa. [IBoiiHoe mydenpenomiuenue. Ilpusma Hukonsa. Ilongapouns! u
MOJISIPU3ALUOHHBIE TIPU3MBI.

HckyccTBeHHas ontrdeckas aHuzotTponus. Dhdextol Keppa u @apanes. OnTudecky akTHBHBIE BellecTBa. Jlucmepcus ceera.
DJIeMEeHTHI 3JICKTPOHHON Teopuu muctiepcuu ceeta. [lormomenne (abcopOiust) cBeta. 3akoH byrepa.

Tema 4.2. KBantoBast ontuka

TeruoBoe U3Iy4eHHE U €ro XapaKTepUCTUKH. AOCOIIOTHO YepHoe Teo. 3akoH Kupxroda. 3akon Credana - bonbimana.
Pacnipenierienre SHEpTUH B CIIeKTpe aOCOTFOTHO YEpHOTO Tena. 3akoH cMemeHns Buna. ®opmyna Penes-/xunca.

Ssnenne poroaddexra. Buenranit Gporodpdexr u ero 3akonsr. PoToHsI. YpaBHeHHE DiHIITEHHA I BHEITHETO (GoTo3dheKTa.
Macca u umnynsc ¢ortona. [lasnenue csera. Oneitel JleGenena. Jlazepsl, IpUHLIUN JEHCTBUS, YCTPOWCTBO U IPUMEHEHHUE.

Pa3pmen 5. AtomHas u sipepHast Gu3NKa

Tema 5.1. Ctpoenue atoma

Monenu aromoB Tomricona n Pesepdopna. Omnupuueckue 3aKkOHOMEPHOCTH B CIIEKTPaxX UCITYCKAHHUS U MOTJIOIICHHS aTOMOB.
®dopmyna Pundepra. Jluneidarsiii criekTp aroma Bojopoaa. OCHOBHBIC CEPUU CIIEKTPATBHBIX JTMHH.

Bouna JIyn ne bpoitnsa. OnbsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO Ayann3Ma CBOHCTB BemiecTBa. COOTHONICHUS
HeonpeneneHHocTel [ eif3enbepra kak mposiBIeHHe KOPIYCKYIIPHO-BOJIHOBOTO yallu3Ma CBOICTB Marepuu. BonHoBas GyHKIuUS U
€€ CTaTUCTHYECKUH cMbICH. YpaBHeHHe IlIpénunrepa aAmst CTalMOHAPHBIX COCTOSTHUI.

Iocrynater bopa. BopoBckas Teopust aromMa BOIoposia ¥ BOIOPOJONOZ00HOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHKE.
Ksanrossie uncna. Crine snextpona. CrnuHoBoe kBaHTOBOE uucio. [Tpunnun [Naymu. Pacipenenenue 31eKTPOHOB 1O COCTOSTHUSM.
Tema 5.2. SinepHas ¢pusnka

PerTrenoBckme cnekTpsl. 3akoH I'. Mosnn. [lornmomeHnne, CHOHTaHHOE U BEIHY)KIEHHOE H3mydeHue. [IoHaTre 00 onTHIecKkux
KBaHTOBBIX FeHepaTopax (Iazepax). Pasmep, coctas u 3apsx aToMHOTo sapa. MaccoBoe 1 3apsioBoe uncia. Jleekt Maccsl 1
JHEprus cBA3HU sAapa.B3anmoeiicTBre HyKJIOHOB U MOHATHE O CBOMCTBAxX U MPUPOJIE AAEpHbIX clil. Moaenu sapa. ParnoakTuBHOE
U3JIy4CHHUE U €T0 BU/IBL. 3aKOH PaJMOAaKTHBHOIO paciaaa. 3aKOHOMEPHOCTH U IIPOUCXOXKACHHUE anb(a, OeTa - 1 raMMa-H3ITydeHHs
aTOMHBIX sifiep.IIoHsTHE O SIAEPHBIX peaKUUsIX U UX OCHOBHBIX THUIAX. MICKyCCTBEHHAs! paAMOAKTUBHOCTS. JleIeHUE TSKEIBIX sIIED.
ennas peakius genexus. [lonsartue o siuepHoil sHepreTuke. Peakius cuHTe3a aTOMHBIX siaep. [Ipobiaema ynpaBiseMbIx
TEPMOSAEPHBIX peakiuil. DneMeHTapHble YacTuibl. VX knaccuduxanus.

6. POHJI ONEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BHU/I0B OLICHOYHBIX CPEACTB

Brimonnaenue u 3amuTa 1a00paTopHBIX padoT
BerlnonHeHHe CaMOCTOSTENBHBIX PaboT

3auer

OKk3aMeH




6.2. TeMbl NHCBMEHHBIX PadoT

He npexycmoTpeHo y4eOHBIM IIIAHOM

6.3. KoHTpoJibHbIE BOIIPOCHI U 3aJaHUS

YK-1: CriocoGeH oCyIIeCTBIATS ONCK, KPUTHIECKUH aHaIN3 ¥ CHHTE3 HHPOPMaNnH, IPIMEHITh CHCTEMHBIA TOAXO A
pelIeHNs OCTABJICHHBIX 33/1a4

1 gacTp

Bomnpoc Nel

ITouemy ckopocTh majeHUs TNl B BaKyyMe He 3aBUCHT OT UX Macchl? ONUIIMTe, KaKue CUIIbI JeHCTBYIOT Ha TeJo, KOTJa OHO TaJaeT,
M KaK 5TH CHJIBI BIMSIOT HA YCKOPEHHUE Tela.

OtBet: CKOPOCTH MaJICHUS TN B BAKyyMe HE 3aBHCHUT OT MX Macchl Oaroyaps 3aKoHy BCeMHUpHOTo TsroteHuss HetotoHa. CoriacHo
3TOMY 3aKOHY, CHJIa TSDKECTH JEHCTBYET Ha BCE TeJla OJJHHAKOBO, IIPOIOPIIOHATBHO X Macce. OHAKO, TOCKOJIBKY Macca TakxkKe
ompeesnsieT UHEPTHOCTD Tena (CONPOTUBICHHE H3MEHEHHIO CKOPOCTH), YCKOPEHUE, KOTOPOE UCIIBITHIBAET TEJIO0, OKA3BIBACTCS
HOCTOSTHHBIM M HE 3aBUCSIIINM OT Macchl. OCHOBHBIC CHIIBI, ISHCTBYIONIME Ha MAAIo0IIee TeJI0, — 3TO CHIIA TSHKECTH U
COIIPOTHUBIICHUE CPEeMbI (B CITydae OTCYTCTBHSA CPEIIBl, KaK B BakyyMme). B BakyyMe conmpoTHBIICHHE OTCYTCTBYET, U CIMHCTBEHHBIM
(hakTOpOM OCTaeTcs TpaBUTAIMs, KOTOpask yCKOPSIET BCE Tella OMUHAKOBO.

Bonpoc Ne2

OOBsicHUTE, TOYEMY BO3/LyX B KOMHATE IMEET IIOCTOSIHHYIO TeMIIepaTypy, XOTs TeMIIepaTypa CTeH KOMHAThI MOXKET MEHAThCA. UTo
MPOUCXOJUT C YHEPrueil MOJIeKyI Bo3ayxa?

OrtgeTt: Temmneparypa Bo3ayxa B KOMHATE IOAICPKIBACTCS IIOCTOSIHHOM OJ1aroapst mporeccy TeIionepeiadi MexKay BO3IYXOM U
creHamu. Korzia cTeHBI HarpeBarOTCS WM OXJIAXKIAAIOTCS, OHH TIEPEIaloT TEIUIO BO3YXY, KOTOPHIH, B CBOIO OYepe/b, paclpeeNsieT
9Ty SHEPTHIO CPeIH CBOUX MOJeKyl. OnHaKo u3-3a 00IbIIOro 00beMa Bo3IyXa U ero CIIOCOOHOCTH TIEPEMELINBATELCS, N3MEHEHHUS
TEMIIEPATyphI CTCH HE MPUBOIAT K 3HAYUTEIILHBIM H3MCHCHHUSAM TEMIIEPATyphl BO3IyXa B IIEJIOM. DHEPTHsI MOJIEKYI BO3yXa
nepepacipeaeNnseTcs TakuM 00pa3oM, 94TO CPEIHs KHHETHIeCKast SHEPTHs MOJISKYI (KOTopasi OolpeessieT TeMITepaTypy) OCTaeTcs
[IPaKTUYECKU HEU3MEHHOM.

Bompoc Ne3

Kakoii 3ak0H onuchIBaeT B3aMMOACUCTBUE ABYX Tell, HAXOAAIIUXCS MO/ JCHCTBUEM CHIIBI TSDKECTH?
a) 3akoH Apxumena

b) 3akon Oma

¢) 3akoH ['yka

d) 3axoH BCeMHPHOTO TATOTECHHS

IIpaBusbHblii 0TBeT: d) 3aKOH BCEMUPHOTO TATOTEHUS

Bompoc No4

Kakoe ycTpoiCTBO HCTIONB3YETCS IS U3MEPEHHUS CUIIBI TOKA B JIEKTPUIECCKON Ieru?
a) AMnepMmetp

b) BoaeTmerp

c) Ommetp

d) I'anbBanoMeTp

[IpaBunbHBI OTBET: a) AMIIepMeETp

Bonpoc Ne5

Kaxkue u3 nepevnciieHHBIX ()aKTOPOB BIUSIOT Ha COCTOSIHHIE BELIECTBA (ra3000pa3Hoe, )KUIKOE, TBEpAOE)?
a) Temmieparypa

b) [aBnenne

c) Oovem

d) Monspnas macca

¢) Cuta IpUTSDKEHNST MEXXTY MOJIEKYJIaMH

f) Xummueckwuii coctaB

IIpaBunbHBIC OTBETHL: a, b, €

Bonpoc Ne6

Kakue npuOOpbI HCIONB3YIOTCS IS U3MEPEHHUSI JICKTPHUYCCKUX BEITHYMH?
a) Amniepmetp

b) BoasTmeTp

c¢) Tepmometp

d) Manometp

e) Ommerp

f) Bapomertp

IIpaBusIbHBIE OTBETHL: @, b, €

Bonpoc Ne7

YcTaHOBHTE MPAaBIIIBHYIO TIOCIEI0BATENBHOCTD TATIOB JBIKEHHS Tela, OPOIICHHOTO BEPTUKAIBHO BBEPX.
1. Teno mocTHraeT MakKCUMabHOH BBICOTHI.

2. Teno HauMHAeT ABMKECHHUE BBEPX.

3. Teno aBUKETCSA BBEPX € 3aMEJUICHUEM.




4. Teno HauMHAeT MajgaTh BHU3.
5. Teno Bo3BpamaeTcss B UCXOJHYIO TOYUKY.
ITpaBunpHas nociaenoBarenbHoOCTh: 2 >3 — 1 -4 — 5

Bompoc Ne8

YcTaHOBHTE PaBUIIBHYIO OCIIEI0BATEIBHOCTD MIPOLIECCOB, IIPOUCXOAAIINX IIPpU paboTe TpaHchopMaTopa.
MarHuTHbIA IOTOK U3MEHSIETCS.

Bropuynas 00MOTKa TeHEpHPYET AIEKTPUIECKUI TOK.

IlepBuyHas 0OMOTKA MOTy4aeT MEPEMEHHBIN TOK.

Bo BropnuHoit oOMoTke Bo3HMKaeT D/IC.

IepemeHHEBIN TOK MOJAETCA B MEPBUYHYIO OOMOTKY.

HpaBHHLHaﬂ OCIE0BATEIbHOCT: 5 > 1 >4 —2 — 3

N

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIY PU3MUECKIMHU BEIMUMHAMH U HX ONpPEACTICHUSIMH.
dusnyeckas BEIUYUHA OrnpeneneHue

a) Nmmynsc 1) TlpousBeneHne Macchl Ha YCKOPEHHE

b) Cuna 2) BenmuuHa, XapakTepusyromas JBHKEHUE Tea

¢) Yckopenue 3) CkopocTh U3MEHEHHS UMITYJIbCa

d) Cxopocthb 4) V3MeHeHre TOJIOKEHUS Tejla OTHOCUTEIBHO BPEMEHHU
IIpaBunbHOE COOTBETCTBUE:

a) — 2)

b)— 1)

c)—3)

d)—4)

Bompoc Nel0

YCcTaHOBHUTE COOTBETCTBHE MEXIY (PM3HUSCKUMH BEIMINHAMH U UX SAMHHUIIAMH M3MEpeHHs B MeXTyHapoaHOH CHCTEMe eAMHHMIT
(cn.

duznveckasi BEIHYHHA Enunnna usmepeHus

a) DJIEKTpUUECKUN 3apsin 1) Kynon

b) HanpsokerHoCTh 2mekTpudeckoro nons 2) Heroron/Kynon
c¢) [loreHnman sMeKTPUYECKOTO OIS 3) Bonbt

d) EMKoCTh KOHIEHCAaTOpa 4) ®apan

IIpaBuIbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d) —4)

2 4acTh

Bonpoc Nel

OOBsicHUTE NPUHIMI pabOTHI IMH3HI U KaK OHA (GopMHpyeT n3o0paxeHue npeamera. Kakue napaMeTpsl IMH3BI OIPEIEISIOT
KaueCTBO M300paKeHHs?

Ortget: JInH3a paboTaeT Ha OCHOBE NPEJOMIICHHUS cBeTa. Korya cBeT mpoXoauT Yepes JINH3Y, OH H3MEHET HalpaBJICHHE CBOETO
pacIpocTpaHeHHs U3-32 PA3HHUIBI CKOPOCTEH CBETa B BO3AyXE M MaTE€pHalIe JIMH3EL. DTO MO3BOJISET JIMH3E COOMPATh MM PACCEHBATh
Jy4u cBeta, GopMupys nzodpaxenue npeamera. OCHOBHBIMU TapaMeTpaMu JIMH3BI, ONPEACISIOIUMEI KayecTBO N300paKeHus,
ABJISIIOTCS €€ (POKYCHOE PacCTOsIHUE, T0Ka3aTellb IPEIOMIICHHS MaTepuana 1 auaMerp. Uem MeHble pOKycHOE pacCTOSIHUE, TEM
CHIIbHEE JIMH3a cOOMpaeT CBETOBBIE JIydH, co3/1aBas 4€TKoe n3o0paxenne. [lokazaTens npeloMIIeHHS BIUAET HA YTOJI OTKIOHSHHS
Iydei, a OOIBIION THaMEeTp yMEHBIIAET HCKAXKEHHS U yBEIHUHBACT IPKOCTh H300pakeHHUSI.

Bonpoc Ne2

Onumute Moaens aroma bopa u 00bsICHUTE, KaKUM 00pa3oM OHa OOBACHSET CHEKTP M3ITydeHUs Bogopoaa. Kakue orpaHnueHUs
AMEET 3Ta MOJEIbL?

OtBet: Mozens atroMa bopa mpesmnonaraer, 4To 3JeKTPOHBI BPaIIAlOTCs BOKPYT sA/pa MO CTAllMOHAPHBIM OpOUTaM, HaX0aiCh Ha
(hPMKCUPOBAHHBIX SHEPTETUICCKUX YPOBHX. [lepexo1 2IeKTPOHOB MEXKIY STHMHU YPOBHSMH COTPOBOXKIAETCS H3ITyIeHUEM WIIH
MIOTJIOIIEHHEM KBAaHTOB CBETA, YaCTOTA KOTOPBIX OMPENeNsIeTCsl pa3HOCTBIO SHEPTU YpOBHEH. DTa MOJEIb YCIEITHO OOBACHSIET
JIMHEHYAThIN CIIEKTP BOJOPO/IA, MPEACKA3bIBas TOUHBIC YaCTOTHI U3TydaeMbIX (OTOHOB. OIHAKO OHA OrpaHHYEHA JIHIIH MPOCTHIMH
aTOMaM¥ U HE YYUTHIBACT KBAHTOBO-MEXaHUUECKUE I (PEKTHI, TAKHUE KaK CITMH JICKTPOHA H HEONPEACTEHHOCTD TIOJI0KEHHSI.

Bompoc Ne3

Kaxast U3 nmepeqncieHHBIX JIMH3 001a1aeT CIOCOOHOCTRIO COOMpPATh MapauIe/IbHBIC JIyYH CBETa B OXHON TOUKe?
a) PaccenBaromas nmuH3a

b) Cobuparomas mruH3a

c¢) JIBosIKO-BOTHYTasI JINH3a

d) ITnocko-BorHyTas auH3a

IIpaBumbHeIi 0TBeT: b) Cobuparomas TruH3a




Bomnpoc Ne4

Kakoii anement [lepuonuyeckoii CHCTEMBbl IMEET HAUMEHBIIIUNA aATOMHBIN HOMEp?
a) Bonopon

b) Tennii

¢) Jlutuit

d) Yriepon

IIpaBusbHEI 0TBET: a) Bomopon

Bormpoc Ne5

Kakue u3 nepeyrciieHHbIX SBICHUH OTHOCATCS K ONTHYeCKUM 3 dexram?
a) MuTepdepenis

b) Huddysus

¢) Pedpakius

d) Pe3onanc

e) ducnepcus

f) [Tormomenue

I[TpaBuiibHBIC OTBETHI: 4, C, €

Bonpoc Ne6

Kakne 31meMeHTbI BXOJST B COCTaB sijpa aToMa?
a) [IpoToHsI

b) Helitpons!

¢) DIIeKTPOHBI

d) [Tosurponsr

€) AHTHUIIPOTOHBI

IIpaBusbHBIE OTBETHL: @, b

Bompoc Ne7

YcTaHoBHTE MPaBIIBHYIO MOCIEI0BATENBHOCTD MPOXOKISHHS CBETA Yepe3 COOMPAIOLIYIO JIH3Y.
L. CBeTOBBIC Jy4H CXOmATCsA B (DOKyce TOCIe MPOXOXKICHHUS Yepe3 JIMH3Y.

2. HapaJ'IJ'ICJ'lBHLIG CBCTOBBIC JIY4YH IOIIAJar0T Ha IMOBCPXHOCTDH JIMH3BI.

3. ITocne TIPEJIOMJICHUA B JIMH3€ CBETOBBIC JIYYM HAYUHAIOT CXOAUTHCA.

4. JIyun mepecekaroT IMIaBHYIO ONTHYECKYI OCh JIHH3BL

[IpaBuiibHas TOCTIEAOBATENBHOCTD: 2 — 3 — 4 — 1

Bompoc Ne§

YcraHoBHUTE NPaBWIIBHYIO MOCIIEIOBATEIBHOCTE COOBITHH, TPOUCXOASIINX PH PAJANOAKTUBHOM PACIIa/ie ayb(a-yacTHICH.
L. OO0pasyeTcs HOBBIH 3JIEMEHT C MEHBIINM aTOMHBEIM HOMEPOM.

2. Snpo ucmyckaeT anb(a-gyacTHUILy.

3. Uucao npoTOHOB yMEHbIIAETCs Ha 2.

4. Yucno HEUTPOHOB yMEHBIIaeTCs Ha 2.

IIpaBunbHas mocnea0BaTeNbHOCTh: 2 — 3 — 4 — 1

Bompoc Ne9

VY CcTaHOBHTE COOTBETCTBHE MEXKIY ONITHICCKUMH SIBICHUSMH ¥ UX ONMHCAHHUIMH.

OnTuyeckoe sBICHUE Onucanue

a) OTpaxkeHue 1) U3rubanue cBETOBBIX JIydel MpH Mepexojie U3 OJHOU Cpelbl B APYTYIO

b) IIpenomienue 2) Bo3Bparenne cBeToBOro Jiyda o0OpaTHO B Cpely HpH BCTpede ¢ IpaHMIEH paszena cpen
¢) dudpaxmmst 3) PaznoxeHne 0OeOro cBeTa Ha IBETa CIIEKTpPa

d) ducnepcus 4) OTKIOHEHHE CBETOBBIX BOJH IPH HMPOXOXKACHHU Yepe3 y3KYIO IIeNb UM OTBEPCTHE
ITpaBuIIbHOE COOTBETCTBHE:!

2) —2)

b)— 1)

c)—4)

d)— 3)

Bompoc NelQ

YcTaHOBHTE COOTBETCTBHE MEX/TY YACTHIIAMH, BXOISAIIMMHU B COCTAB aTOMa, M UX CBOWCTBAMH.
Yactuma CBolicTBO

a) DJIEeKTpoH 1) TTonoxXuTeNbHBIN 3apsi

b) IIporon 2) OTpunaTenbHbIi 3apss

¢) Heiitpon 3) HeiirpanbHblii 3apsin

d) IMosutpon 4) Nmeet maccy, OIHM3KYI0 K Macce 3JEKTPOHA, HO TIOJOKUTEIBHBIN 3apsi
IIpaBunbHOE COOTBETCTBUE:

a) > 2)

b)— 1)

c)—3)

d)—4)




OIIK-2: CriocobeH pemiath 3aaa4u MpodhecCHOHATBHOM IeSITETPHOCTH Ha OCHOBE HUCIIOJIb30BAHUS TEOPETHUSCKUX M MPAKTUICCKUX
OCHOB €CTECTBEHHBIX U TEXHUYECKHUX HayK
1 gacTp

Bompoc Nel

Onumure, Kak MEHsIETCSI IUIOTHOCTD T'a3a IPY M3MEHEHUH TEMITepaTyphl U AaBieHus. Kakue ¢pusndeckue cBoicTBa rasa
OTIPENIENAIOT €r0 MOBEJEHNE B 9THX YCIOBUAX?

Otser: [lpu yBenrueHUH TeMIiepaTypsl ra3 pacliupseTcs, 4TO MPUBOIUT K YMEHBIIICHHUIO €ro TNIOTHOCTH. [Ipu noBkiieHun
JIaBJICHUS ra3 COKUMAETCS, YBEJIMYHBasl CBOIO INIOTHOCTh. OCHOBHBIE CBOICTBA ra3a, KOTOPHIE OMPENENSIIOT €To MOBEICHUE,
BKJTIOYAIOT CPEIHIOI KHHETUIECKYIO SHEPTUIO MOJIEKYI (TEMIIeparypa) 1 CHITy MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS (IaBICHHUE).
Bonpoc Ne2

OO0BsCHUTE, TOYEMY NPH JBMKCHUHN CYTHA HA MOBOPOTE KOPITYC HAKIIOHACTCS BHYTPh MOBOPOTA. Kakue CHIIbI BBI3BIBAIOT ATOT
HaKJIOH U KaK OHH BIIMSIOT HA YCTOWYHBOCTH CyaHa?

OtBet: Hakiion kopityca cyqHa BHYTPb TIOBOPOTA BBI3BAH ACHCTBHEM IIEHTPOCTPEMUTENBHBIX CHJI, BOSHUKAIOMINX MPU ABHKECHUU
0 KPUBOJIMHEHHOU TpaekTopuu. Korna cyiHo noBopaynBaet, HIEHTPOCTPEMHUTEINLHAS CHIIA TSHET €ro K LIEHTPY MOBOPOTa,
3aCTaBJIss KOPITYC HAKJIOHATHCA BHYTPh. DTOT HAKJIOH KOMIIEHCUPYETCSI CUJIAMU TUIABYYECTH, JEHCTBYIOIIMMU CHU3Y BBEpPX,
KOTOpBIE CTPEMSTCSA BEPHYTh CYJJTHO B BEPTUKAJIbHOE MOJIOKEHUE. Y CTOMUHUBOCTD Cy/IHA 3aBUCUT OT COOTHOIICHHUS ATUX CHII: YeM
CUJIbHEE HAKJIOH, TeM 0OJIbIIE BEPOSTHOCTh MOTEPU YCTOMUUBOCTH. BaxkHbIMU (pakTOpaMu, BAUSIOLMMH Ha YCTOWYUBOCTD,
SIBJISIIOTCS BBICOTA IICHTPA Macc Cy/Ha, hopMa KopIyca U pacipe/eiicHue rpysa.

Bomnpoc Ne3

Kakoii 3aK0H OIMCBIBACT 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(hOpMaliy pYy>KUHbI?
a) 3aKOH BCEMUPHOT'O TATOTEHUS

b) 3akon 'yka

¢) 3akon Oma

d) 3akon boitna-MapuoTrta

IIpaBunbHENA oTBET: b) 3akoH ['yka

Bompoc Ned4

Kaxoe ycTpoiicTBo peodpa3yeT MeXaHHIeCKYI0 SHEPTHIO B 3JEKTPUIECKYIO?
a) luHamo-MammHa

b) Tpauncdopmarop

¢) AKKyMyJIsiTOp

d) Korgencatop

IIpaBusbHbIA OTBET: a) JJuHAMO-MaInHa

Bomnpoc Ne5

Kaxkue u3 mepeqncieHHBIX CBOICTB XapaKTepHBI IS (heppOMarHUTHBIX MaTePHATIOB?
a) Bricokas 2eKTponpoBOIUMOCTD

b) CiocoOHOCTH COXpaHATh OCTATOYHYI0 HAMAarHHYCHHOCTh

¢) Huskas MaranTHas IPOHUIIAEMOCTD

d) Hanuuue nomeHoB

ITpaBunbHbIEe OTBETHI: b, d

Bonpoc Ne6

Kakue BeTHUMHEI SBIAIOTCS OCHOBHBIMH ITapaMeTPaMH COCTOSIHHUS TEPMOANHAMUYCCKOI CHCTEMBI?
a) Temmeparypa

b) O6bem

¢) MaccoBast noms

d) aBnenue

e) CkopocTh

IIpaBunbHBIC OTBETHL: a, b, d

Bomnpoc Ne7

YcTaHOBHTE IPaBUIIbHYIO OCIIEI0BATEIBHOCTh CTAANI ABMKEHHS TeJla, OPOLIEHHOT0 TOPU30HTAIBHO C HEKOTOPOH HadalbHON
CKOPOCTBIO.

1. Teno aBUkKETCS PaBHOMEPHO BJOJb FOPU30HTAIBHON OCH.

2. Teno HauMHAeT ABUTAThCA MOA AEHCTBHEM CUIIBI TAXKECTH.

3. Teno AOCTUIIIO MOBEPXHOCTH 3EMIIH.

4. I'opu3oHTanbEHOE OBIKEHHE 3aMEUIACTCS W3-3a COMPOTHUBIICHUS BO3IyXa.

IIpaBusbHas nocnenoBaTenbHOCTh: | -4 — 2 — 3

Bompoc Ne8

YceraHoBuTe NOCIEA0BATEIBHOCTD IEHCTBUM PU U3MEPEHNH 3JIEKTPUUECKOT0 CONPOTUBIIEHHS pE3UCTOpa METOJOM aMIIepMeTpa U
BOJIBTMETPA.

1. IToaxr0UYNTh UCTOYHHUK MUTAHUS.

2. W3MepuTs HanpsKEHUE Ha PE3UCTOPE.

3. [onkarounTh PE3UCTOp MOCIEAOBATENBHO C aMIIEPMETPOM U BOJBTMETPOM.




4. W3meputs cuity TOKa B IICIH.
5. Paccunrarh conpoTuBieHHE IO 3aKOHY OMa.
ITpaBunbHas nociaenoBarenbHoCcTh: 1 -3 -4 -2 — 5

Bonpoc Ne9

Y CTaHOBHTE COOTBETCTBHE MEXKIY (HDU3MUCCKUMHE BETMYMHAMH U X CHMBOJIaMH B MexxayHapoHoii cucteme eaunun (CH).
Ousnueckas BeIUYMHA CumBon
ayCuma 1)F

b) Pabora 2) W

¢) MomHocTts 3)P

d) Dnextpuyeckuil 3apsn 4HQ
IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

¢)—3)

d)—4)

Bonpoc Nel0
YcTaHoOBHTE COOTBETCTBUE MEXKIY PU3MUECKUMH SIBICHUSIMU U YCTPOHCTBAMH, UCTIOJIB3YIOIIUMHU ATU SIBICHUSL.
Du3nuecKoe SIBICHUE YerpoiicTBo

a) DIIeKTPOMarHUTHAsT MHIYKINSA 1) Tpanchopmarop
b) ®otordpdext 2) Conneunast Garapes
¢) Pezonanc 3) LC-xoHTYp

d) TepmoaneKTpHUIECTBO 4) Tepmomapa
IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

2 4acTh

Bompoc Nel

OOBsicHUTE, TOYEMY OCIIBII CBET IPH NPOXOKICHUH Yepe3 IIPU3MY pa3iiaractcsi Ha ClieKTpajibHbIC IBeTa. Kaknue mpuHINIEI Jexat
B OCHOBE 3TOT0 SIBJICHUSA?

OtBert: benblii cBeT mpeacTaBisieT co00i cMech BceX BUANMBIX LIBETOB CIEKTpa. [Ipu MpoxoxIeHHH Yepe3 MPU3My CBET
MPEIOMIIETCS U3-3a PAa3IMYHON CKOPOCTH PACIPOCTPAHEHUSI KaXKI0TO LIBETa B MaTepuase Ipru3Mbl. JTO sIBIIEHHE U3BECTHO Kak
nucnepens cBeta. PaznuyHble JUTMHBI BOJH CBETA MPEJIOMIISIOTCS TIOJT Pa3HBIMHU YIIIaMH, YTO MPUBOIUT K UX Pa3JICIICHUIO U
00pa30BaHMIO PaIyTry IBETOB.

Bompoc No2

OnumuTe Tporece paIioaKTHBHOTO pachaga U 0OBsICHUTE, KaKHe BUABI PaANOAaKTHBHOTO paclajia CymecTByoT. Kakue mpomxykTsl
00pa3yroTcs B pe3ybTaTe KaXkKIoro BUa pacmana’?

OrtseT: PagroakTuBHBINA pacnag — 3TO MPOLECC CAMONIPOM3BOJILHOTO MPEBPAILCHUS] HECTAOUIIBHBIX sIEp B CTAOUIbHBIE ITyTEM
BBIOpOCA AJIEMEHTAPHBIX YAaCTHI[ HIIM TaMMa-H3aydeHus. CyIecTBYIOT TPH OCHOBHBIX THIIA PaIMOAKTHBHOTO pacraa: anbda-
pacman, 6era-pacmajn U raMMa-u3irydeHue. Anbda-pacnan IpUBOIUT K 0OPa30BAHUIO HOBOTO 3JIEMEHTA C MEHBIITNM aTOMHBIM
YHCIOM M YMEHBIIEHHEM Yuclia HeHTpoHOB. bera-pacnaza BkitouaeT TpaHcopMalnio HeWTpoHa B IPOTOH WM IPOTOHA B HEUTPOH
C BBIJICJICHUEM ITO3UTPOHA MJIN 3JIEKTPOHA COOTBETCTBEHHO. | aMMa-H31TydeHre — 3TO BBIICIICHIE SHEPIUU B BUAE (POTOHOB
BBICOKOM 3HEprun 6e3 M3MEHEHHs COCTaBa Apa.

Bormpoc Ne3

Kaxoit 13 nepednciIeHHbIX 3IEMEHTOB 001a1aeT HanOOIIbIIel aTOMHOH Maccoit?
a) Bomopon

b) Tenuii

¢) Yrinepon

d) XKenezo

IIpaBunsHsni otBeT: d) XKeneso

Bompoc No4

Kakoit mpubop ncnosp3yercs s HaOMIOACHUS 32 MOBEICHHEM MHKPOUYACTHUI], TAKUX KaK dJIEKTPOHBI?
a) Mukpockor

b) [uknoTpon

¢) DIEKTPOHHBIA MHKPOCKOTI

d) Pagmonokatop

[TpaBHIIBHBIN OTBET: ¢) DIEKTPOHHBIA MUKPOCKOIT

Bonpoc Ne5
Kakue u3 nepeuncneHHbIX YCTPONUCTB UCTIONB3YIOT IPUHIIMITBL ONITUKU?




a) JIazepsl

b) Pamapsr

¢) Teneckormbr

d) doroxameps!
IIpaBusibHbBIE OTBETHL: a, C, d

Bonpoc Ne6

Kakue u3 nepedncieHHbIX YaCTHI] YHaCTBYIOT B SAEPHBIX PEaKIHAX?
a) DJIEKTPOHBI

b) ITpoToHbI

c) Helitponst

d) ITo3uTpons!

IpaBuibHEIE OTBETHL: b, €

Bonpoc Ne7

YcTaHOBHTE MPABIIBHYIO MOCIEIOBATENBHOCTL COOBITHI TIPH 00pa30BaHUK PaIy’KHOTO CIIEKTpa:
1. Bensbiif cBeT momnagaer Ha MOBEPXHOCTh BOBI.

2. CBeT npesioMIIIeTCs U OTPAXKAeTCsl BHYTPH KAaIlJld BOJBI.

3. CBeT BBIXOAUT M3 KaIUIM U pas3iiaraercsi Ha OT/EeNbHBIE 1IBETA.

4, YenoBek BUAUT PaIyry.

IIpaBunbHas nocnenoBaTeNbHOCTh: 1 =2 — 3 — 4

Bormpoc Ne8

YcTaHOBHTE MOCIENOBATEIIFHOCTD 3TAIOB SACPHOTO JICJICHHUS:
1. BrIcBOOOXKIEHNE YHEPIHH.

2. 3axBaT HEHTpOHA SAIPOM.

3. Pacnian siipa Ha aBe 4acTu.

4. O0pa3oBaHHe HOBBIX HEHTPOHOB.

IIpaBusbHas TOCIENOBATENBHOCTD: 2 — 3 — 4 — 1

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIY BHIAMH PAHOAKTUBHOTO pacraa U 00pa3yloNIMMHUCS YaCTUIIAMH:
Bun pacnana OO0pa3yrommecs: 4acTHIIbI

a) Anbda-pacran 1) [Ho3uTpon

b) bera-pacman 2) Anbpa-gactuma

¢) N'amma-n3nyuenue 3) OnexTpoH

d) Bera-tuttoc-pacman 4) I'amma-hoToH
[IpaBunbHOE COOTBETCTBUE:

a) — 2)

b) — 3)

c)—4)

d)—1)

Bormpoc Nel0

VY CTaHOBHTE COOTBETCTBHE MEXIY (GM3HUCCKUMH SBICHUSIMH M IPUMEPAMH UX MCIIOIb30BAHU:
DU3UUECKOE SBICHUE IIpumep ucnonb3oBaHus

a) Mudpaxmus ceera 1) CD/DVD-npourpsiBaTens

b) Snepusiii cunte3 2) ComHie

¢) PagmoakTuBHEIA pacmaz 3) ATOMHas 3IEKTPOCTAHIIHS
d) ®nyopecuenuus 4) JlIOMHUHECHEHTHBIE JIAMIIBI
[TpaBuIBHOE COOTBETCTBHUE:

a)— 1)

b) —2)

c)—3)

d)—4)

6.4. MeToguyecKkne MaTePUAJIbI, ONIPeIeISIONINE MPOLEeAYPHI OLEHUBAHUS

MetoaMka OLIEHKH 3K3aMEHa 110 JUCLMIIIIMHE

Teoperndeckast 4acTh 3K3aMeHa 0 JUCIUILIMHE TPEACTABIAET cOO0I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOHICHHOTO MaTepHaa -
TEPMUHBI, OIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHueckoil yacTu oOydaromuiics, Ui KakAoro 3a1aHus, GOpMyIUpyeT IPaBUIbHbIE C €r0 TOYKH 3PEHHS OTBETHL.
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3afaHue
CUHUTAETCSl HEBBITIOJIHEHHBIM.

IIpakTHyeckas 4acTh dK3aMEHa [10 JUCLIUIUIMHE NIPECTABIAET 3a1a4l, HAPABJICHHbIE HA BBIBICHHE BO3MOXXHOCTU IPAKTHYECKOIO
IIPUMEHEHUS. KOHKPETHOIO TEOPETUYECKOr0 pasiena.




OK3aMeH BBICTABIISCTCS C YUCTOM PE3yNbTaTOB BBHIIIOJIHEHUS TCOPETHYECKON M MPAaKTUIECKON yacTeil B COOTBETCTBUH C
NPUBE/ICHHBIMU HIKE TPEOOBAHUIMU.

5 (OTaMYHO) >85 Bce 3amaHus BBIIOHEHB! B COOTBETCTBUH C TPEOOBAHUSAMHE, B MOJHOM 00beMe U 0e3 ommOoK.

4 (xoporwo) 75+84 Bce 3aanus BBINOIHEHB B COOTBETCTBUM € TpeOOBaHUSMH, B 00BEME JOCTATOYHOM JUIs OOILEro
(YHKIMOHUPOBAHMS CHCTEMBI HJIH BBITIOTHEHO JBa 3a/IaHUS B COOTBETCTBHH C TPEOOBAHMSAMH, B IIOJIHOM 00BbeMe 1 0e3 OIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrimonHeHo He MeHee JBYX 3aJaHWil B COOTBETCTBHU C TPEOOBaHUIMH, B 0OBeMe
JIOCTATOYHOM JJIs1 001IEero (PyHKIMOHUPOBAHUS CHCTEMBI

2 (HEYHOBJIETBOPUTEILHO) <50 BrinosHeHO MeHee JIByX 3aJlaHHil B COOTBETCTBUH C TpeOOBaHUAMH, B 00beMe

JOCTaTOYHOM JUTA 00IIeTo (hYHKIMOHUPOBAHUS CHCTEMEI
HToroBslii 6ami 3a 3x3aMeH BRICTABIISCTCS 110 OIIEHKE Xy/IIeH JacTu. B CIIOpHBIX coydasx mpenofaBaTeNb BIPABE 3aaBaTh
YTOUHSIOILUE BOIIPOCHI U 1aBaTh JONOJHUTENBHBIE IIPAKTUYECKUE 3aJaHHUA.

MeTtoauka OLIEHKHU 3a4eTa 110 JUCLUIUINHE

3adeT 1o AUCIMILUIMHE BBICTABIISCTCS 10 Pe3ynbTaTaM CHCTEMaTHYECKOH pabOThI CTyeHTa B TCUCHHUE CEMECTpa.

Metonuka oreHKH J1abopaTOpHBIX padoT

CTynIeHT TOJDKEeH BBITIOJHHUTE U 3aIIUTUTH BCE TAOOpaTOpHEIC PabOThI, IPEIYCMOTPEHHBIE TIPOrPaMMO THCIIUIIIHHEL.
JlabopaTopHast paboTa CUMTAETCS 3alIUIIEHHON P YCIOBUH YAOBICTBOPUTEIHHBIX OTBETOB HAa HEe MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, MIPUBEAECHHBIX B KOHIIE K0l paboThI B 1aOOPaTOPHOM MPaKTUKyME, a TAK)KEe BBIMOTHEHHS TECTOBBIX 3aJaHUH 10 TeMe
paboThI HAa YCMOTPEHHE NPETIO/IaBaTelNeH.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas IuTEpaTYpa

ABTOpBI, COCTaBUTETN 3arnaBue WznarenscTBO, TOA
JI1.1 | Tpodpumona Taucus Kype ¢uzuku: yued. nocobue 11t HHXEHEp.-TEXH. CIEL. By30B Mocksa: Axanemus, 2010
HBaHOBHA
JI1.2 [ CurnmoB Brnamucnas | Onruka. @usnka aToma: 1a00paTOPHEINA IPAKTHKYM IO (BH3HKE Hosocubupck: CI'YBT,
HBanoBuu, 2016
IIporonomnosa Huna
ITaBnoBHa
JI1.3 | Bukynos C. B., ®dusmka: cCOOPHUK 33724 HoBocubupck: CI'YBT,
Curumos B. ., 2017
Tpsinkuna E. T.
JI1.4 | C.B. Bukynos, B.1. ®dusnka: yued. mocobue Hosocubupck: CI'YBT,
Curumos, E.T. 2017
Tpeiakuna, A.C.
SpocnaBuesa
JI1.5 |Huxurenko Anatonuii |JlaGopaTopHBIN MPaKTHKYM MO MOJIEKYIAPHOH (pr3MKe: MpaKTUKyM Hosocubupck: CI'YBT,
T'eopruesny, SIkoBieB 2019
Biagumup
Hukomnaesuny,

Curumos Bnagucnas
NBanosuy, TpeiHKknHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBnoBHa, I'osioBaHOB
Muxaun HukonaeBnu

JI1.6 |Huxkutenko AHatonuii |JIabopaTopHBIN MPAKTHKYM MO MEXaHUKE Hosocubupck: CI'YBT,
I'eoprueBuy, SkoBieB 2018
Bragumup
Huxomaesuu,

CurumoB Buagucias
WBanoBuy, TpeiHKUHA
Enena TpanuesHa,
IIporononosa Huna
ITaBnoBHa, I'osioBaHOB
Muxaun HukomnaeBuu

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

Hasnavenue OobopynoBanue

Jlabopatopusi ontukud u (usuku | AyautopHas gocka; Komriekt ydeOHo# Mebenu; JlaboparopHeie ycraHOBKH: OmpejencHue
aToMma - y4eOHas ayIuTOpHs IS | TTIaBHOTO (POKYCHOTO paccTOSHHS JMH3EL, OIpeneneHue MmoKa3aTels IPETOMIICHHS KHUIKOCTEH ¢
IIPOBEICHUS 7mabOpaTOpHBIX | ToMoOIIBI0  peppakromerpa A66Ge; OmnpeneneHue [UIMHBI BOJMHBI Jlazepa IIPH  MOMOIIH




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

YuebHas ayAUTOpUS i | AynuropHas nocka; KomrurekT ydeOHONM Mmebenn; MynsTumenuitHoe o00pymoBaHHE: IPOEKTOP

MIPOBEACHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTanuoHapHbIi), [TIK (mepeHocHOH)

JICKIMOHHOTO THIIA

Jlabopatopus MEXaHUKH u | AynutopHas nocka; Komruiekt ydeOHON wmeOenu; JlaGopaTopHble CTCHIBI: YHUBEPCATBHBIN

3JIEKTpUYECTBA - ydeOHas | CTeHA «3aKoHBI IIOCTOSHHOTO ToKa», 6 1mT.; JlabopatopHas ycraHoBka: OmpenencHue

aymuTopust Ui TPOBEACHHS | TOPU3OHTAIBHOM COCTaBNIAOIMIEN MarHMTHOro mois 3emid, 4 mr. OmnpeneneHHe YCKOPEHHS

Nab0PaTOPHBIX 3aHATHIHA CHJIBI TsDKeCTH 1o crnioco0y beccens, 6 mr.; Mastauk Obepbeka, 2 mr.; MaxoBoe Koieco, 4 mir.;
Ompenenenne ckopocTd  3Byka; OrmperneneHre  OTHONICHHS — TEIDIOEMKOCTeHW, 2  IT.;
JIabopaTopHOoe oOopynoBanue: Habop 3IeKTpom3MepuUTEeNbHBIX mpuOopoB, 2 mT.; Habop
000pyIOBaHU ISl BEIYMCIICHUSI IOTPELIIHOCTEH H3MEPEHHIA, 6 MIT.

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.




