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OO0opoTHas cTopoHa TUTYJILHOTO Jucta PITY /|

I. PaGouas mporpamma nepecMoTpeHa Ha 3aceianun JlenmaprameHnTa:

IIpoTokomn oT « » 20 1. Ne

Hupextop [JenapramenTa

(moamch) (N.0. ®amwmms)

I1. PaGouasi mporpaMma nepecMoTpeHa Ha 3acefanun JlemaprameHnra:

IIpotokomn oT « » 200 1. Ne

Hupekrop Jlemapramenrta

(moamuce) (M1.0. ®amumms)



AHHOTALIUA

Jucrunmaa «OnTuka, atroMHas (U3WKa» BKIOYEHA B 0a30BYH0 YacTh
MaTEeMaTHYECKOTO M eCTeCTBeHHOHayuHoro nukiaa b.1.b.14. mo cnemmansHOCTH
30.05.01 Menununackas 6noxumus. O01Iast TPYyI0€MKOCTh OCBOSHHUSI JUCITUTIIIMHBI
COCTaBISICT / 3a4€THBIX €IUHMI], 252 yaca. Y4YeOHBIM IUIAHOM MPEITyCMOTPEHBI
JgekiuoHnbie 3auaTus (54 vaca), mpakTuueckue 3aHaTus (72 daca), J1abopaTOpHBIC
pabotel (36 wacoB), caMocTosTelbHas paboTa cryaeHTa (63 yaca), 3adeT "
sKk3ameH (27 gacoB). ucnumnmHa peanu3yercs Ha 2-3 Kypcax B 4 u 5 cemecTpax.

Jnst gopMupoBaHUST ~ HAYAJIBHOTO  KOMIIETEHTHOCTHOTO  Tpoduis
0Oy4JaroIerocs, MpeIBapruTEILHO JKEIATSIbHO U3YYCHUE TaKWX JUCIHIUINH, KaK
Mexanuka, snexkmpuuecmeo, Hupopmamuxa, Mamemamuxa, Obwas Xxumusi.
CdopmupoBaHHbIE B XOAC¢ HW3YyYCHHs NUCIMIUIMHBI 3HAHUS, YMEHUS W HaBBIKH
peanm3yloTcss B TakKuX AWCHUIUIMHAX, Kak Qu3uueckas Xumus, buoxumus,
Ixonozus, Memoodonoeus u memoovl HAYUHLIX UCCEO08aHUL, KaK OCHOBA IS
MOHUMAHUS COJCP)KaHUS YKa3aHHBIX AUCIUIUIMH W (HOPMHUPOBAaHMS OOIICH
HAyYHOW KapTHHBI MHUpA, JJII TTOCTAHOBKHU OIBITOB, MPOBEICHUS HEOOXOIUMBIX
U3MEpPEHU 1 00pabOTKU UX PE3YJIbTATOB.

Heny w3ydyeHus nucnuiinHabl «OnTHKa, aTOMHas (PU3MKa» — BOOPYKEHHUE
CTYJEHTOB  3HaHMEM  (U3MUYECKMX OCHOB OHMOXMMHYECKHX  IPOIECCOB,
(GU3MYECKUMU METOJaMHU HCCIECIOBAaHUN U M3MEPEHUH, CO3JaHue HEOOXOIUMOM
0a3bl I W3y4YEHUS IUCHIUILIAH MPOQPECCHOHAIBHOTO IMKIA, JJIS TTOBBIIICHHS
o011ei KyJIbTYpHI.

3aoauu oucyuniuHbl:

- opmupoBanue cUCTEMBbI PU3NIECKUX TIOHSITHIA;,

- (opMHUpOBaHHE OCHOBHBIX TMPEACTABICHUI COBPEMEHHON (u3nyeckoi
KapTHUHBI MUpA Ha 0a3e N3YYCHUS OCHOB BOXKHEHIINX (U3HMUECCKUX TCOPHIA,

- O03HAKOMJICHHWE CTYJCHTOB C BAXXHEHIIMMHU TMPHUKIATHBIMU aCIeKTaMu
bu3ukwy;

- O3HAKOMJICHHMC CTYJACHTOB C T'YMAHUTAPHBIMH ACIICKTaAMHU (1)H3H‘-IGCKOFO



3HaHUsA, (POPMUPOBAHHE OCHOBBI JJISI MOBBIIECHUS OOIICH KyJIbTYphl 00y4aeMoro,
€ro PKOJIOTHYECKOT0 BOCIIUTAHUS;

-03HAKOMJICHHE CTYIEHTOB C (PU3NUECKUMHU METOAAMH UCCIIEI0BAHUS;

- O3HAaKOMJICHHE CTYJCHTOB C METOJOM MOJEIUPOBAHUS (PUIUIECKUX
SIBJICHHMI, B TOM YHCJIC, C MCIOJIb30BaHueM DBM;

- O3HaKOMJICHHE CTYJIEHTOB C OCHOBAaMH IUIAHMPOBAHUS SKCIEPUMEHTA U €TI0
OpraHu3aluy;

- (GOopMHpOBaHHE YMEHUH IO CTATUCTHUYECKON 00pabOTKe pe3yibTaToB
HKCIIEPUMEHTA, UX UHTEPIPETALINH;

- BBIpa0OTKAa MPAKTUYECKUX HABBIKOB pabOThl € HW3MEPUTEIbHBIMU
npuOopaMu, OLIEHKU TOUHOCTH U JJOCTOBEPHOCTH IMOJIyYE€HHBIX PE3YJIbTaTOB.

Memoowt uzyuenusn OucCyUnIUHbBL. TEOPETUUECKUIN, SKCIEPUMEHTAIIbHBIM.

JUis yCHemHOro u3y4eHus IUCHUIUIMHBI «OnTuka, atromMHas (u3Mukay y
oOyuyaroluxcs JOKHbBI ObITh CPOPMUPOBAHBI HA MPEABIAYIIEM YPOBHE 00YUEHHUS
— B CpPEIHEH LIKOJIE - CAEAYIOIINE MPEIBAPUTEIbHbIE KOMIIETCHIINHN:

— 1. 3HaHMe OCHOBHBIX (PM3MUYECKUX MOHATHI U OCHOB (PU3UYECKUX TEOpUH B
npenenax Kypca (U3MKU CpeHel IKOJIbl; OCHOB MaTEMaTHUECKOI0 aHalln3a
U BEKTOPHOM anreOppl; yMEHUE MEpPEeBOAMTH EAUHUIBI H3MEPEHUS
¢uznyeckux BenuuuH B cuctemy «CH»; BrajgeHue HaBbIKaMu pPaOOTHI C
y4eOHOH TUTEepaTypou.

— 2. 3HaHHWE METOJIOB PEIICHUS MPOCTEUIIUX (PU3MYECKUX 3adad, yMEHHE
pemiath npocreiime GU3nYecKue 3aJaud aHaJTUTHUYECKUM U TpapuuecKuM
METOaMHU;

— 3. 3HaHMe OCHOBHBIX METOJOB U3MEpPEHU (PU3NYECKUX BEIUYUH, YMEHHUE
OPOBOAUTH MPOCTEHIINE H3MEPEeHUss (U3NUECKUX BEIUYMH; BIIAJCHUE
HABBIKAMM HCIIOJIb30BAHUS NPOCTEUIINX H3MEPUTEIBHBIX WHCTPYMEHTOB,
HaBbIKAMH O0(DOpPMIICHHS pe3yJbTaTOB HAOIIOICHHM, ONTBITOB U BHIYMCIICHUM .
B pesynbraTte u3yueHus AUCUMILIMHBI «ONTHKA, aroMHas QUMK Yy
oOyuarommxcs bopMupyrorcs cleIyromme npo(ecCuOHAIIbHBIE

KOMIICTCHIIUU.



Koa n
¢popmysupoBka
KOMIIETeHIIH U

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

OIIK-5 roToBHOCTB
K UCIT0JIb30BaHUIO
OCHOBHBIX (DU3HKO-
XUMHYECKHUX,
MaTeMaTUYECKUX U
HMHBIX
€CTECTBEHHOHAYYHBIX
IMOHATHI U METOJ0B
IIPH PEIICHUN
podeccHoHaIbHBIX
3a7a4

3Haer

byHnaaMeHTanbHbIe pasaensl GU3nKu B 00beme,
HE0O0XOAMMOM JJIsl TOHUMAaHUSI OCHOBHBIX
3aKOHOMEPHOCTEH (PU3NIECKUX, XUMUYECKHX,
OMOXMMHUYECKUX, OMOTEXHOIOTUYECKHX IPOLIECCOB

VYmeer

Pemrate 3a1aun o pusuke, UCTONB30BaTh PUIUIECKUE
npuOOpHI ¥ GU3HUYECKUE METO bl UCCIICIOBAHMS JISI
OIIPEICIICHUS] KOJTMYECTBECHHBIX XaPAKTEPUCTUK CHIPhS U
TOTOBO# MPOJYKIIUH, IPOBOIUTH MATEMATUYECCKYIO
00paboTKy pe3yabTaTOB U3MEPEHHUS;

Bnaneer

HaBBIKAMU IPOBEJICHUS TEOPETUUECKUX U
HKCIEPUMEHTAIbHBIX HCCIIEIOBAHUN U ITPEICTABICHUS
UX pe3yJIbTaTOB.

I[JI?I (1)OpMI/IpOBaHI/I5[ BBIINICYKA3aHHBIX KOMHGTGHHI/Iﬁ B paMKax NUCHHUIIIINHBI

((OHTI/IKa, aTOMHas (1)I/ISI/IK3» IMPUMCHAIOTCA CIICAYIOINNEC METOAbI AKTUBHOTI'O:

nekyusi-beceoa, rexyuu 8 popmame PowerPoint, meopueckue 3a0anus

(cocmasnenue 3a0ay), cemuHap-KoOH@epeHyus.




CTPYKTYPA U COJEP) KAHUE TEOPETHYECKOMN YACTH

4 cemectp (36 yacos, 6 yacoB B popme Mao)

Monayas 1. 'eomeTpuyeckasi 1 BoJiHOBast onTHKa (36 4acoB).

Tema 1.1. PazBuTHe npeacrasiaennii o npupoje ceera. OCHOBBI
reoMeTpuveckoii onTuku u poromerpun (12 yacon).

MAO (4 uaca) — nexyusi-b6eceoa, rexyus 6 hopmame PowerPoint.
Bo3HMKHOBEHHE KOPITYCKYJISIPHOM M BOJIHOBOM TEOPUN CBETOBBIX SIBJIECHUI, 3TAIIbI
UX pa3BUTHUS. es KOpIyCKYJISIPHO-BOJIHOBOIO JyaIM3Ma CBETA, €€ ONBITHOE
o0ocHoBaHue. [1Ikana 31eKTpOMarHuTHHIX BOJIH. /[Manas3oH JUIMH BOJH BUIUMOIO
ceta. [lonsTue myda. 3akOHBI FT€OMETPUUECKON ONTHUKU, 00JACTh UX
puMeHUMOCTH. [Toka3aTesns npenoMiIeHHs BelecTBa. SIBIeHUE I0JHOTO
OTPa)KE€HMS, €T0 UCIIOJIb30BaHuE. 3epKaiia. TOHKHE JINH3bI, X XapaKTEPUCTHUKH,
dbopmyra TOHKOM JTUH3HI.
doromerpuueckue BeanurHbl. CBeToBOM MOTOK. Crna cBeta. OCBEIEHHOCTD.
CBeTuMOoCTb. SpKOCTB.

Onmuueckue npubopbwl, ux ucnonvsosanue. Muxkpockonsi. Peppaxmomempei,
npumeHeHue pephpaKmomempuiecKo20 Memooa uccie008aHusl.

Tema 1.2. OcHoBbI Bo/1HOBOM onTUKU. UHTepdepenuus cBera (6 yaca).
Monoxpomatuueckuii cBeT. KorepeHTHbIE HCTOYHHKHN CBETA, CIIOCOOBI MOTYYEHUS
KOTEPEHTHBIX CBETOBBIX BOJIH. MHTepdepenius ceera. OnTuueckas pa3HOCTh
X0/1a BOJIH. Y CJIOBUSI MUHUMYMOB M MaKCUMyMOB uHTepdepeHimu. KoopauHaTs
MUHHUMYMOB U MaKCUMYMOB UHTEpPEPEHIINU, ITUPUHA UHTEPPEPEHITMOHHOMN
nosiocel. MHTEepdepenus ceeta B TOHKUX TuieHKax. Konbia HeroToHa.
Humepgpepomempeul, ux npumenenue. IIpoceemnenue onmuxu.

Tema 1.3. OcHoBbI BOTHOBOM onTukU. ludppakuus cBera (6 yaca)-4 yaca B
¢bopme mao.

Hudpakuus cBeta, ycioBus ee Habmonenus. [puniun [rolirenca —dpenens.
Buasl nudpaxuuu. Metop 300 @penens, ero npuMmeHenue. JudpakimonHas
pelieTka, ee xapaktepuctuku. Judpakunonnsiii cnextp. Paspemaromas

CIIOCOOHOCTH ONTUYECKOTO Mpubdopa. Judpakius peHTreHOBCKUX JTydeil.



Penumeenocmpyxmypnuiii ananusz. I'onoepaghus.

Tema 1.4. OcHoBbl Bos1HOBOM onTuKH. [Tosisspusanus cBera (6 yaca).
[Tosstpusanus cBera. ECTECTBEHHBIN U MOJISIPU30BAHHBIN CBET, BUIbI
nonspuzanuu. [lonsapuzaropsl. 3akon Mamoca. 3akoH bproctepa. [[BoiiHoe
nydenpenomieHre. OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIN JTyun. ONTHYECKAs OCh
KpucTaia. ONTUYECKU aKTUBHBIE BEILIECTBA.

Honsapumempsoi, ux ucnovzosanue 0Jisi OnpedeneHUsi COOEPHCAHUL ONMUUECKU
AKMUBHBIX BeUleCma.

Tema 1.5. B3aumopeiicTBue cBeTa ¢ BemecTBoM (6 yaca).

Jucnepcust cBeTa, BUJIbl JUCIIEPCUU. DJIEMEHTapHask TEOPUS JUCIIEPCHUHU.
Hucnepcus BeniectBa. [lornomenue ceera. 3akon JlamGepra-byrepa.
Koaddumment nornomenus. CenexktuBHoe norioiienue. Paccessnue ceera. 3akoH
Panesi. MonekysipHOe paccesiHue.

Lsem.

S cemectp (18 yacos)

MoayJb 2. OcHOBBI KBAHTOBOM ONITHKU U KBAHTOBOH MeXaHUKH (6
YacoB).

Tema 2.1. ®oTo3¢gdext. KBaHTOBBIE CBOMCTBA M3JIy4YeHHUd (2 yaca).
KBanToBas rumnoresa u ee SKCrepuMeHTaIbHoe 000cHOBaHKEe. KBaHTOBBIE
cBoiicTBa uznyuenus. Dotorddexr, ero Buapl. O0bsicHenune porordpdexra.
3akonbl CtoneroBa. YpaBHeHUE DiiHIITETHA. DOTORIEMEHTHI, UX IPUMEHEHHUE.
Oddext Komnrona. /laBnenue ceera.

Tema 2.2. TemioBoe u3iay4denue (2 yaca)
TemnnoBoe u3iy4eHue, ero paBHOBECHBIN XapakTep. DHEPreTuueckas CBETUMOCTb.
WcnyckarenbHas U NOTJI0MIATENbHAs CTOCOOHOCTH. AOCOTIOTHO YEPHOE TEO.
3aKOHBI TEMJIOBOTO U3TyUYeHUs, UX o0bsicHenune. @opmyna [lnanka. @opmyna
Panesi-/I>xunca. [Tupomerpsl.

Tema 2.3. DjieMeHTbl KBAHTOBOM MeXaHUKH (2 4aca).
['umoresa ne bpoitnst, ee onbiTHOE 000CHOBaHUE. XapaKTEPUCTUKHU BOJIH JI€

bpoitiis. CooTHolIeHUs1 HeonpeaeaeHHOCTe. [IpuHIMIIBI KBAHTOBOW MEXaHUKH



(IOMOJTHUTENBHOCTH, COOTBETCTBUS U 1p.). BomHoBas Gpynkuus. CraunoHapHoe
ypaBHeHue penunrepa. KBantossie uncna. BeipoxaeHnsie coctosinus. [IpaBuna
otbopa. bozonsl u pepmuonsl. [Ipunnun Ilaymnu.

Moayab 3. AToMHasi pU3MKa U OCHOBBI KBAHTOBOIi 3JIEKTPOHUKH (4
yaca).

Tema 3.1. ATom u MoJsiekyJs1a. CekTpsl (2 1yaca).

Mopnenu ctpoenus aroma. OnwiT Pesepdopaa. [lnanerapuas moaens, ee
HenocTtaTku. [loctynater bopa. Bunbl criekTpoB n3nydeHus. CieKTpsl
noryomueHus. Teopust atoma Bogopoja no bopy. ®opmyna bansmepa.
CnexTpanbpHbIE CEPUMH.

Jlromunucyenyus, ee 6uovl u npumererue. 3axon Cmoxca. CnekmpaibHbulli AHAIU3,
€20 npumeHneHue 0Jis1 OnpedeieHus KaueCmeeHH020 U KOJUYeCmMBEeHH020 cOCmasa
geujecmaa.

Tema 3.2. KBanToBOMexaHu4eckas Teopusi aToMa. OCHOBbI KBAHTOBOI
3JIEKTPOHMKH (2 yaca).

CrpoeHMe 3HEPreTUYECKUX YPOBHEN. DHEPreTHYeCKHUE 30HbI B KPUCTAIIAX.
OObsicHEHUE TPOBOAMMOCTH METAJIJIOB U MOJIYNPOBOJHUKOB HA OCHOBE 30HHBIX
MPEICTABJICHUM.

BreinyxaeHHoe 1 cioHTaHHoe u3inydenue. [Ipunuun paboTsl azepa, ero
ucroap30Banue. Henmuelinas ontuka.

Monayasb 4. Sinepuasi pusuka (8 yacos).

Tema 4.1. Ctpoenue siapa. PaguoaktuBHoCTh (4 yaca).

MAO (2 uaca) — nexyus-beceoa.

Mogenu sapa. Hyknonsl, ux xapakrepuctuku. M3oronsl. AnepHoe
B3aMMOJICCTBHE, €T0 CBOMCTBA. DHEPrus CBsI3U U AedeKT Macc anpa. S aepHbii
MarHUTHBIA PE30HAHC, €r0 TPUMEHEHUE.

EcTecTBeHHas 1 NCKYCCTBEHHAs paJllOaKTUBHOCTb. BHUIbI palnoaKTHBHOIO
U3ITyYEHHUs], UX TPUPOJA U OCOOCHHOCTHU. 3aKOH PaJMOAaKTUBHOTO pacnaia.

[Tepuon nostypacnaja, IOCTOSIHHAS pacnaia. AKTUBHOCTh PaIMOAKTUBHOTO



npenaparta. [lonsatue 10361 001yyeHus. buonornyeckoe nelcTBue
PaJMOAaKTUBHOTO U3IyYEHHUs, CIIOCOOBI 3aIUTHI.

Hozumempuol. Ecmecmeennsiii paduoaxmusHulii pon. Hcnonvzosanue
DPAOUOAKMUBHBIX UZOMONOS.

Tema 4.2. SInepubie peakuun. @uU3nyecKue OCHOBBI AIEPHOM IHEPTreTUKHU
(2 yaca).

SAnepHble peakuuu, X BUIbl. DHEPTHUS SIEpHOM peakiuu. Peakuus neneHus.
[enHas peakiusi, ycioBHs ee npoTekanus. SAnepHsiil peaktop. [Ipobiemsl u
NEPCHEKTUBBI AAEPHON FHEPreTuku. Tepmosiaepubiii cunTes. [IpoOaemsr
YIPaBISEMOT0 TEPMOSIAEPHOTO CUHTE3A.

DHuepeus 36e30.

Tema 4.3. JiieMmeHTapHBbIEC YACTUIBI U KOCMHYECKHE Jy4H (2 yaca).
DneMeHTapHbIE€ YACTHUILIbI, UX CBOMCTBA. YacTUIIBI U aHTUYACTHUIIBI.
Knaccuduxkanus snemenTapHbix yactuil. @yHaaMeHTaIbHbIE B3aUMOICHCTBUS.
KBapku u rimrooHbl. MeToAbl perucTpauuy 3JEMEHTAPHBIX YaCTUL.
Kocmuueckue nyuu, ux enusanue na sxusvie Opeanuzmvl U Ha OYHKYUOHUPOBAHUE

MeXHUYeCcKUx ycCmpoucme na 3emie.



l. CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOMN YACTH
KYPCA
IIpakTnyeckue 3ansaTus (72 yaca)

TeMbl IPAKTHYECKUX 3aAHATHI
4 cemectp (36 4acos)

3aunsarue 1.
Tema: Beenenne B Ontuky (2 yaca)
Bux yueOHoi1 pa0oThi: BBOJHOE 3aHATHE.
IL1an 3ansATHA:

1. TpeOGoBaHus K OCBOEHHUIO Kypca (pu3uku. @opMbl KOHTPOJIS.

2. IlpaBuia TexHUKH 0€30MAaCHOCTH Ha 3aHITHSX MO (DU3HKE.

3. IlpaBusa paboThl ¢ ONTHYECKUMU TTPUOOpaMHU.

3ansiTue 2.
Tema: I'eomeTpuueckasi onTuKa: 3aKOHbI FeOMETPUYECKOM ONTUKHM (2 Yaca)

Bup yueOHo# padoThl: CEeMHUHAP € pellIeHUeM 3a1a4.

amaun [4] (ocw.): 5.2, 5.3, 5.10. [2] (nom.):15.14, 15.15, 15.17.

Ilian cemunapa:
1. 3aKoHBI FEOMETPUYECKON ONTHKH.
2. Tloka3zartens mpenoMiIeHHsI BelecTBa (a0COMFOTHBIN, OTHOCHTEILHBIHN, X
CBSI3b M (PUBHUYECKUI CMBICT).
3. SIBneHue MOJHOTO BHYTPEHHETO OTPaKECHHUS.
4. PedpakromeTpus.
3ansitue 3.
Tema: I'eomerpuueckasi ontuka: ToHkHe JMH3BI (2 yaca)
Bup yueOHoI padoThl: ceMUHAP ¢ pelleHrneM 3a1a4.
3amaun [4] (ocH.): 5.25,5.29, 5.31. [2] (mom.): 15.33, 15.34, 15.35, 15.41.
MAQO - cocmasnenue 3aoau.

Ilnan cemunapa:

1. ToHkas ITuH3a, €€ XapaKTEPUCTUKH.
2. ®opmyna TOHKOW JMH3BL. ONTHYECKAs CUIIA M YBEITHYCHHE JINH3BI.
3. Ioctpoenue nzobpakeHui B TMH3aX U 3epKajax.



4. JledexTbl n300pakeHUN B JIMH3AX.

3anarue 4.
Tema: I'eomeTpuyeckas ontuka: Onrnyeckne npudopswl (2 yaca)
Bua yueO6Hoii padoThI: ceMuHAap.
Ili1an cemunapa:
1. I'nas.
2. Jlyna.
3. Onrryeckuii MUKpPOCKOIL. Y BETMYEHUE MUKPOCKOTIA.
4. DNeKTpOHHBIA MHUKPOCKOIL.
3ansTue 5.
Tema: @oromerpus (2 yaca)
Bua yyeOHo# padoThl: CEeMUHAP C pellleHueM 3a1a4.
3amaun [2] (mom.): 15.53, 15.54, 15.56, 15.57, 15.66.
Ili1an cemunapa:
1. ®oromerpuueckue BeaudrHbl. CBETOBOM MOTOK.
2. Cuna cBeta. U30TpomHbIe HCTOYHUKH CBETA.
3. OCBEIIEHHOCTh MOBEPXHOCTH. 3aKOH OCBEIIICHHOCTH.
4. CBETUMOCTH U SIPKOCTb.
3aunsrTue 6.
Tema: I'eomeTpuyeckas onTuka u ¢poromerpus ( 2 yaca).
Bua yueonoii padorsi: KontTpoabnasi pagora 1.
3ausarTue 7.
Tema: BosinoBasi ontuka: Unrepdepenuns cera (2 yaca)
Bup yueOHoI padoThl: ceMUHAP ¢ pelleHreM 3a1a4.
3amaun [4] (ocH.): 5.45, 5.48, [2] (mom.):16.6, 16.4, 16.14, 16.16, 16.21, 16.25.
Ilnan cemunapa:

1. JIlnana3oH JJIMH BOJH BUAUMOTO CBeTa. MOHOXPOMAaTHYECKUI U CIIOKHBIN
CBET.

2. KorepeHTHbI€ BOJTHBI, CTOCOOBI MX TOTy4eHHI. OnTHYeCcKast pa3HOCTh X0/1a
BOJIH.

3. Nutepdepenius ceeta. YcnoBus Min 1 max.



4. Unrepdepenuus B TOHKHUX IuieHKax. [lomockl paBHO# TonmuHbl. Konblia
Herorona.
5. UnTtepdepomerpsl.
3ansTue 8.
Tema: BosiHoBas ontuka: /Iludpakuus csera (2 yaca)
Bua yueOHoi padoThl: CEeMUHAP C pellleHueM 3a/1a4.

3anaun [4] (ocH.): 5.57, 5.88, [2] (mom.):16.30, 16.35, 16.38, 16.42, 16.44, 16.48.

Ili1an cemunapa:

1. JIudpaxuus cBera, ycioBus ee HaOmoaeHus. [Ipunmun [roiirenca-
Openels.

2. udpakuuonHas pemietka. [lepuon pemerku. YcnoBue
max.AuppakinOHHBIA CIIEKTP.

3. Hudpaknus peHTTeHOBCKUX JTydeil. PEHTTeHOBCKas CIIEKTPOCKOIHUS U
PEHTTEHOCTPYKTYPHBIA aHAJIN3S.

4. Paspermaromias CriocCOOHOCTh ONTHYECKUX ITPHUOOPOB.

3aunsTue 9.

Tema: BoainoBasi ontuka: Ioasipu3zanus ceera (2 yaca)
Bup yueOHoI1 padoThl: ceMUHAP ¢ pelleHrneM 3a1a4.

3amaun [4] (ocH.): 5.148, 5.152, [2] (mom.): 16.58, 16.61, 16.65.[
Ilnan cemunapa:

1. Tlonspu3zoBaHHBIN U €CTECTBEHHBIN cBeT. [lomHas n yacTruuHas
MOJISIPU3ALIHSL.
2. Tonspuzaropsl. 3akon Martoca. 3akoH bprocrepa.
3. JIBoitHoe nydenpenomiienre. OObIKHOBEHHBI U HEOOBIKHOBEHHBIH JIyUH.
Onrtuyeckast 0OCb KpUCTAJLIA.
4. OnThYecKu akKTUBHBIE BEIIECTBA. YTOJ MOBOPOTA INIOCKOCTH MOJISIPU3AIUH.
5. Tonspumetpus.
3ansTue 10.
Tema: BosiHoBasi onTuka (2 yaca)
Bup yueoHoii padotbi: CocTaBiieHue U pellIeHne 3a1a4.
MAQO — cocmasnenue 3a0au.

3ausarue 11.

Tema: BosiHoBasi onTuka (2 yaca)



Bua yue6Hoii padotbi: KonTpoabsHas padora 2.

3ansaTue 12.

Tema: B3aumoaeiicTBHe cBeTa ¢ BellecTBOM (2 4yaca)

Buj yueOHoi1 paGoThi: ceMHHAP C pelieHreM 3a1a4.

3anaun [4] (ocH.): 5.93, 5.106, 5.108.

Ilnan cemunapa:
1. Hucnepcust cBeTa, BUIbl JUCIIEPCHUMU.
2. Tlornomenue ceeta. 3akon JlamGepra-byrepa. Koadduiment normomenus.
3. Paccesnue cBera. 3akoH Panes.

3ansTue 13.

Tema: KBanToBasi ontuka: TemnoBoe usiydenue (2 yaca)

Bup yueOHoI padoThl: ceMUHAP € pelIeHreM 3a1a4.

3amaun [4] (ocH.): 5.212, 5.214, 5.215, [2] (mom.): 18.1, 18.4, 18.12, 18.15, 18.16,
18.22.

Ili1an cemunapa:
1. TemoBoe U3NTy4eHHE, XapaKTEPUCTUKU TEIIOBOTO U3ITyYCHUSI.
2. 3aKOHBI TEIUIOBOTO U3TyUCHUS.
3. Ksanr, sneprus kBanta. [loctosnnas [1nanka. OObsicHEHHE 3aKOHOB
TEIJIOBOTO U3 TyUCHHUS.
4. Onrudeckasi TUPOMETPUSI.
3ansTue 14.
Tema: BzaumopeiicTBue cBeTa ¢ BelecTBoM. TerioBoe usiaydeHue (2 yaca).
Bup yueoHoii padotbi: KontposbHas pabora 3.
3ansTue 15.
Tema: OnTuka (2 yaca).
Buna yueoHnoii padorsi: TectupoBanue.
3austue 16.
Tema: Onruvyeckue npuOOPHI U METObI HCCJIEI0BAHNS (2 Yaca)
Bup yueOHo# padoThI: ceMuHap.
MAO — cemunap-kongepenyus.

3ausarue 17.



Tema: OnTuvyeckre NpuOOPHI M METOAbI HCCJIEI0BAHMS (2 Yaca)
Buj yuyeOHoi1 padoThi: ceMuHap.
MAO — cemunap-kongpepenyus.
3austue 18.
Tema: OnTuka (2 yaca)
Bua yuyeOHoil padoThI: 3a4eTHOE 3aHATHE.
5 cemecTtp (36 4acoB)

3ansarue 1.
Tema: KBanroBasi ontuka: ®oro3¢g¢exr. (2 yaca)
Bup yueOHO# padoThl: cCeMUHAP ¢ pelIeHHeM 3a1a4.
3amaun [4] (och.): 5.216, 5.220, 5.221, [2] (mom.): 19.5, 19.6, 19.12, 19.15, 19.17.
Ili1an cemunapa:

1. ®ororddexT, ero BUABL.

2. 3axonbl CToNeTOBA.

3. O0mwsacHenne porodddekta DUHIMTSHHOM. Y paBHEHNE DWHINITCHHA.

4. DOTOAIEMEHTHI.
3ansTue 2.
Tema: KBanToBasi ontuka. /laBiaenue ceera. ekt Komnrona(2 yaca)
Bup yueOHo# padoThIl: cCeMHUHAP € pelIeHHEM 3a1a4.
3amaun [2] (mom.):19.27, 19.28, 19.29, 19.30, 19.31.
Ilian cemunapa:

1. JlaBnenue cBeta. OnbiThl JIeOenena.
2. Dddext Komnrona.

3ansTue 3.
Tema: KBanToBasi ontuka (2 yaca).
Bua yueoOHoii padorsi: KonTposabhasi padora 4.
3ansTtue 4.
Tema: CTpoenue aroma (2 yaca)
Bua yyeOHoi1 padoThl: ceMUHAP € pellieHueM 3aa4.

3amaun [4] (och.): 6.1, 6.2, 6.3, 6.6, [2] (n0m.):20.1, 20.2, 20.3.



Ili1an cemunapa:
1. Omnsitel Pesepdopna. [lnanerapuas Mmonens atoma.
2. Ilocrynate! bopa.
3. bopoBckas Teopus aroma BOJOpO/Ia.
3ansarTue 5.
Tema: Cnextpsl (2 yaca)
Bua yyeO6Hoil padoThl: ceMHHAP € pellieHueM 3a1ad.
3anaun [4] (ocH.):6.14, 6.20, 6.21, [2] (mom.): 20.5, 20.6, 20.13, 20.20.
Ili1an cemunapa:
1. W3znydeHue u NoriomeHre ceeta atoMamMu. CeKTpBhl.
2. CrnekTpsl U3JIy4€HHUS U TIOTJIOMIEHNs. BUbI CIIEKTPOB U3ITydEHUS.
3. ®opwmyna baasmepa.
4. CrexTpajbHbIE CEPUU.
3aunsarTue 6.
Tema: BosiHOBbBIE CBOCTBA YacTHlIl. (2 4aca)
Bup yueOHo# padoThl: cCeMUHAP ¢ pelIeHHEM 3a1aY.
3amaun [2] (mom.): 19.34, 19.35, 19.36, 19.38, 19.37.
Ili1an cemunapa:
1. Bomnsl ne bpoitns.
2. OmpiT JIPBUCcoHa u JI)kepMepa.
3. punmun vHeonpeaeneHHocTel. COOTHOILIEHUS HEONPENECTICHHOCTEH.
3aunsarTue 7.
Tema: CTpoenue atroma. BosiHOBBIE cBOMCTBA yacTHll (2 yaca)
Bua yueOHoii paborsi: KonTposabhasi pabora 5.
3ansarTue 8.
Tema: OcHOBBI KBAHTOBOM MEeXaHUKHM (2 yaca)
Bup yueOHo# padoThI: ceMuHap.
Ilnan cemunapa:

1. BonHoBast pyHKIIHSL.

2. Ypasuenue lllpenunrepa.

3. KBaHTOBBIC UncIa.

4. Yactuia B MOTCHIHAILHON sIMeE.



3ansarTue 9.
Tema: @u3uka aTOMHOIO sApa. (2 yaca)
Bua yueOHoi padoThl: CEeMUHAP C pellleHueM 3a/1a4.
3anmauwm [2] (mom.): 22.1, 22.2,22.4,22.5,22.6,22.7.
Ilnan cemunapa:
1. Crpoenue aTOMHOTO sipa. 3apsiI0BOE U MacCcoBOe uncia. M30Torsbl.
2. SlnepHoe B3amMOCIHCTBHE, €70 CBOMCTBA.
3. HedeKT Macchl U SHEPTUS CBSI3U sapa.
3ansaTue 10.
Tema: PagmoakTuBHOCTSB (2 yaca)
Bup yueOHoI padoThI: cCeMUHAP € pelIeHHeM 3a1aY.
3anmauwm [2] (mom.): 21.2,21.4,21.7,21.10, 21.34, 21.35.
Ili1an cemunapa:

1. PagmoakTuBHOCTH. BUJIbI paIluOaKTUBHOTO U3IIyYCHHUS.
2. 3aKoH paauoakTHUBHOTO pacmnaja. [lepron nomypacmana.
3. AkTuUBHOCTH mpenapara. J{o3b1 00IydeHus.
4. BnusHUEe pajMOaKTUBHOTO W3JIYYEHUS HA KUBbIE OPraHU3MbI U METObI
3aILUTHI.

MAQO — cemunap-xougheperyus.

3ansaTue 11.

Tema: SInepHble peakuuu (2 yaca)

Bup yueOHo# padoThI: cCeMUHAP € pelICHHEM 3a1a4.

3anmauu [2] (mom.): 22.9, 22.10, 22.11, 22.14, 22.16, 22.17, 22.24.

Ilnan cemunapa:

1. SnepHble peakuuu, UX BUIbl. DHEPTUs AACPHON PEaKLUU.
2. llennas peakiusi, yCJIOBUS €€ IPOTEKAHMUSL.
3. Snepusbiit peaktop. [IpoGaemsbl a1epHOM SHEPTETUKHU.
4. TepmosiiepHbIe peaKIUu.
3ansaTue 12.

Tema: Crpoenne atromHoro sigpa. PaguoaktuBHoCThb. SInepHble peakuuu (2

qaca)



Bua yue6Hoii padotbi: KonTpoabsHas padora 6.
3ansarTue 13.
Tema: Ctpoenune atomHoOro sapa. PagmoakruBHocThb. SlnepHbie peakuuu (2
yaca)
Buna yuyeoHnoii padornl: TecrupoBanme.
3ansTue 14.
Tema: JeMeHTApPHBIC YACTHLBI (2 Yaca)
Buna yuyeO6Hoi padoThl: ceMUHap.
Ili1an cemunapa:
1. ®dyHnaMeHTanbHbIE B3aUMOJEHCTBUA.
2. Knaccudukaims s31eMeHTapHbIX YaCTHII.
3. AHTHYACTHIIBL.
3ansaTue 15.
Tema: Kocmuueckne Jyun. Meroabl perucrpanuu HOHM3UPYOIIUAX
u3JydyeHui (2 yaca).
Bup yueOHoI1 padoThI: ceMuHAap.
Ili1an cemunapa:
1. KocMuueckue nyuu, uX NpUpoJia U UCTOUHUKH.
2. Bausaue xocMuueckux Jydedt Ha 6uochepy 3emin B paboTy TEXHHYECKUX
YCTPOMCTB.
3. Metoapl peructpanuy HOHU3UPYIOIIHNX U3ITYICHH.
3ansTue 16.
Tema: ®uzndyeckue MeToabl B OMoXuMuu (2 yaca)
Buna yuyeOHoit padoThl: ceMuHap-3amura pedeparos 1.
MAQO — cemunap-xougheperyusi.
3ansTue 17.
Tema: ®uzndeckue MeToAbl B OMOXUMHUHM (2 yaca)
Bup yueOHoi1 paboThi: ceMuHap-3amura pedgeparosn 2.
MAO — cemunap-kongepernyus.

3ausarue 18



Paszpenni: Ontuka. CTpoeHue aroma M sigpa (2 4aca)
Bup yueOHoi1 pa0doThi: 3a4eTHOE 3aHATHE /KOHTPOJIbHOE co0eceJ0OBaHUe.
JlabopaTopubie padoThI (36 yacoB)
4 cemectp (18 yacoB)
Jlabopatopnass paGora Nel: OmnpeaesieHue NoKas3areJsi NPeJOMJICHUS
JKMIKOCTH Npu noMomu pedpaxkromerpa. OnpenesieHHe KOHIEHTPAUMU
CIIMPTOBOI0 PACTBOPA pepakToMeTpUIECKHUM MeTOAOM (4 4aca).

Conepxkanue 3aHATHSA:

1. O3zHakomiieHHe ¢ pepakTOMETPOM U METOJAUKOM pabOThI C HUM.
2. N3Mepenue mokasarenel NOpeoMIIEHHWS W CPEIHEN JHUCIEPCUU

JKUJIKOCTEW, BBIAAHHBIX  IpenojaBaresieM.  OmpenesieHue  MOrpenIHOCTen

V3MEpPEHUSL.
3. OnpeneneHue BUAa JKUAKOCTA 1O H3MEPEHHOMY  IIOKA3aTEIIO
IIPEIIOMIICHHUSL.
4, [Toctpoenne  TpagyHupOBOYHOM  KPHUBOM  JUISL  OINPEACIICHUSA

KOHIICHTPAIIUU CIIMPTOBOTO PACTBOPA.
S. Omnpenenenre HEU3BECTHOM KOHIIEHTPAIIMU PacTBOPA.
6. Odopmrnenue otdeTa, (popMmynupoBaHue BbiBoja 00 3 (PEKTUBHOCTH

pedpakTOMETPUUECKOTO METOIA.

JlaGopaTopnass paGora Ne2: M3mepeHue paguyca KPUBHM3HBI JHMH3bI NPH
nomounu koJien Hororona (4 yaca).

Conep:xanue 3aHATHSA:

1. O3HakomiieHHe C JabopatopHOil ycTaHOBKoW. [lomyueHue Koserr
Hprorona.

2. N3mepenne paanycoB KoJiell pa3HOTo NopsaKa.

3. Brruncnenue paaguyca KpUBU3HBI JIMH3BL. Pacuer norpemHxocrei.

4, Odopmiienne otuera, GpopMynupoBaHue BeiBoja 00 3GHEKTHBHOCTH

METOOda KOJICH HrroTroHa Ha oOCHOBE CpaBHCHHA I[CﬁCTBPITGJII)HOI‘O paanyca

KPWUBHU3HBbI JIMH3bI U BBIYUCIICHHOT'O SKCIICPUMCHTAJIbHBIM MCTO/IOM.



Conepkanue 3aHATHSA:

1.

O3nakomiieHHEe C J1abopaTOpHOW ycTaHOBKOW. OrmpeneneHue mnepuoja
TU(PAKIIMOHHON PEIIETKH.

[Tomyuenue AUPaKIUOHHON KapTUHBI. V3MepeHHe pacCTOSHMNA MEXIY
MaKCUMyMaMH OCBEIIIEHHOCTH U MEXKIY PEIIETKOW U SKPaHOM.

Boluncienue IJIMHbBI BOJHBI CBETA.

Odopmiierne otyeta, GOpMyIHMpOBaHHE BBIBOJMA 00 3PGHEKTUBHOCTH
UCIIOJIb30BaHUs JUGPAKIIMOHHOMN PEIIeTKH JIJIsl U3BMEPEHUS IJTMH BOJIH CBETa
Ha OCHOBE CPAaBHEHUS MOJYYEHHOI'O 3HAYEHUs JJIMHBI BOJHBI M 3HAYEHUS,

yKa3aHHOTO B TACIIOPTE Jia3epa.

JlaGopaTopnasi pa6ora Ned: N3mepenne (pOKyCHOTr0 PACCTOSIHUS JIUH3BI

(4 yaca).

Conep:xanue 3aHATHSA:

1.
2.

O3HakoMJICHHE C JTA0OPATOPHON YCTaHOBKOM.

[Tony4yeHune 4eTKOTO M300paKEHUS MpPeaMeTa MPU TMOMOIIU COOMparOIIe
JIUH3BI.

N3mepenue paccTOssHMM OT JUH3BI JI0 TOpeAMeTa W OT JIMH3BI 10
U300paKEeHMUS.

Onpenenenue GOKYCHOTO paCCTOSHUSA JTUH3BI.

OdopmiieHne oOT4YeTa, CpaBHEHUE TMOJYYEHHOTO JKCIIEPUMEHTAIBHO

3HAYEHUSA C JEHCTBUTEIBHBIM, POPMYJIUPOBAHUE BBIBOJA.

JlaGopaTopnasi padora Ne5: [IpoBepka 3axkoHa MaJiroca (2 gaca).

Conep:xanue 3aHATHA:

1.
2.

O3HakoMIICHHE ¢ Ja00paTOPHOMN YCTaHOBKOM.

N3mepenne cuibl (HOTOTOKA MPH PA3ITMUHBIX YIJIaX MEXKIY TUIOCKOCTSIMH
TOJISIPU3AITNH TIOJIIPU3aTOpa U aHATIU3aTopa.

[Toctpoenne rpaduka 3aBUCUMOCTH CHJIBI (POTOTOKA OT yria MEXIy

IUIOCKOCTAMHU IIOJIAPU3ALUN ITOJIAPU3ATOPA U aHAJIN3aTOpPAaA.



4. Odopmienue otdera, popMyIupoBaHUE BBIBOAA 00 3KCIEPUMEHTATHBHOM

IIOATBEPKACHUU 3aKoHa Mairroca.

5 cemecTtp (18 yacos)

JlabGopaTopHnasi padora Nel: U3zyuenne siByienusi porodrdgdexra (4 yaca).

Conep:xanue 3aHATHSA:

1. O3HakomiieHHE C J1a0OpaTOPHOM YCTAaHOBKOM M DJIEMEHTAMH
YIPABJICHHUS.
2. N3mepenne 3aBUCUMOCTH (DOTOTOKA OT aHOAHOTO HAMPSIKEHUS IS

3aIaHHOTO (DOTORJIEMEHTA.

3. [TocTpoeHue BonbTaMIEPHON XapaKTEPUCTUKU (POTOIIIEMEHTA.

4. Omnpenenenne nocrossHHOW [lnmanka u pabOTHl BBIXOJA AJIEKTPOHA C
UCIIOJIb30BaHUEM  rpaUyeckoro W  aHaJMTUYECKOro  MeToJoB. Pacuer
MOTPEIIHOCTEM.

S. Odopmiienue OTUeTA, dbopmynupoBaHue BBIBOJIA 00
DKCIEPUMEHTAIBHOM IOATBEPKIACHUM YpPaBHEHHs OWHINTEHHA HAa OCHOBE
CpPaBHEHHs TaOJIMYHOTO 3HAUYeHUs TMOCTOsAHHOM Ilmanka co 3HaueHueM,

MMOJYYCHHBIM 3KCIICPUMCHTAJIbHBIM MCTOAOM.

JlaGopaTopuasi pa6ora Ne2: IIposepka 3akoHa Credana-boabumana (4
yaca).

Conep:xanue 3aHATHA:

1. OznakomyieHHE€ C J1a0OpPaTOPHOM YCTAaHOBKOM U DJIEMEHTaAMU
yIpaBiieHUs. 3aMyCK MPOrPaMMBl.
2. N3mepenne tepmo-O/IC mpu pa3iInyuHBIX TeMmIepaTypax Ha OCHOBE

aHaJIn3a Fpa(I)I/IKOB, IMMOJIYYCHHBIX C UCIIOJIb30BAHUCM KOMIIBIOTCPA.

3. Breruncnenne teMreparypbl HUTH Hakajla JIaMIIBI TPU  Pa3IAIHBIX
HAIPSDKEHUSX.
4. [Toctpoenue rpaduka 3aBucumoctu TepmMo-IC oT Temmeparypsl B

J0rapupMUYECKUX OCSIX.

S. OnpeneneHue Nokasaress CTENEHU TEMITEPATYPHI.



6. Odopmrnenue oTyerTa, dopmynupoBaHue BBIBOJIA 00
HKCIIEPUMEHTAIBLHOM TONTBEpKIeHUN 3akoHa Ctedana-bonpiiMana Ha OCHOBe
CpaBHEHHsI TEOPETHYECKOT0 M OSKCIIEPUMEHTAIFHOTO 3HAYCHHWH I10Ka3aTes

CTEIICHH TEMIIEPATypPHI.

Jlabopatopnass paGora Ne3: H3ydeHue cmekTpa aToMa BOAOPOAA.
Boruucienue nocrosinnoii Pundepra (4 yaca).

Conepxkanue 3aHATHSA:

1. OznakomiieHHE ¢ Ta0OPATOPHON YCTaHOBKOM.

2. HabGmonmenune cmektpa aroma Bojaopona. OrmpeaelieHne UIMH — BOJH
CIIEKTPaJIbHBIX JIUHUM.

3. Brruucnenue nocrosinHo# Punbdepra mo qaHHBIM SKCIIEPUMEHTA.

4. Beruucnenue nocrosinaon Puabepra mo teoperuueckoit hopmyiie.

5. Odopmnenue ortuera, GopMyIHpOBaHHE BHIBOJA 00 IKCIEPUMEHTAIBHOM
MOATBEPAKIACHUM TEOPUM aToMa BOJOPOJa HAa OCHOBE CpPaBHEHHS

TEOPETUYECKOT0 U SKCIEPUMEHTAILHOTO 3HaUYE€HUI MOCTOsITHHOM Prnbepra.

JlaGopaTopHnasi padora Ned: luppakuus 31eKTPoHOB (4 yaca).

Conep:xanue 3aHATHSA:

1. OznakomiieHHE ¢ Ta0OPATOPHOMN YCTaHOBKOM.

2. llonyuyenue u HaOMOAeHUE TUGPAKIIUMOHHBIX KoJiell. 3Mepenne auameTpoB
KOJIell.

3. Beruucnenue AMHBI BOJHBI A€ bpoiisis Juisi 37€KTpOHA TPH Pa3IMYHBIX
3HAYCHHUSX HATIPSHKCHHUS.

4. BeruncieHne pacCTOSHUA MEXKy aTOMHBIMH TUIOCKOCTSIMH B KPUCTAILIE.

5. Odopmnenue otuera, GOpMyITHPOBAHUE BHIBOJIA.

JlaGopaTopnass pabora NeS: OmnpenejieHne NOTEHUHAJA WOHU3AIUU
aToMa KpunToHa meroaoM ®panka u I'epua (2 gaca).

Conepxxkanue 3aHATHSA:

1. OznakomiieHHe ¢ 1a00PaTOPHON YCTaHOBKOM.



[Tomyuenue Ha 3KpaHe ociuiorpada BOJBTAMIEPHON XapaKTEPUCTUKU
KPUNITOHOBOM JIAMIIBI.

OnpeneneHue 3HAYECHUH HANPSDKEHUS, COOTBETCTBYIOIIMX MHHMMYMAaM
CHUJIBI TOKA.

Beruncienne noreHnyana MOHA3auy aToMa.

Odopmiienue otuera, GopMyIupOBaHUE BHIBOJIA.



111.YYEBHO-METOJANYECKOE OBECIIEYEHUE

CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

YV4yeOHO-METOTUUECKOE

obecrieyeHue

CaMOCTOSITEIILHOM

paboThI

06y‘IaIOHII/IXCH 110 JUCHHIIIIMHC «OHTI/IKa, aTOMHasi1 (1)1/131/11(&1» MNpcaACTaBJICHO B

[Tpunoxxenuu 1 u BKIItOYAET B ceOs:

HJIaH-Fpa(l)I/IK BBITTIOJTHEHHUSI CaMOCTOSITSIIbHOM pa6OTBI 10 JUCHUIIIIMHE, B TOM

YHCJIC:

— IIPHUMCPHBIC HOPMbI BPECMCHH Ha BBIIIOJIHCHHUC 110 KAXKIAOMY 3a1aHUTO,

—  XapaKTEepHUCTHKA 3aJaHUM IJI1 CAMOCTOATEIbHOM pabOThl 00YyHAOIINXCS

N MCTOANYCCKUC PCKOMCHAALIMHA 10 UX BBIIIOJIHCHUILO,

— TpeboBaHUS K

IMpCaACTaBJICHUIO n

CaMOCTOSITEJIbHOM pa6OTBI;

— KPUTEpUU OLICHKH BBINIOJHEHUS CAaMOCTOSITEIbHON PabOTHI.

IV. KOHTPOJIb JOCTUXKEHUWS IIEJIEM KYPCA

o(OpPMJICHUIO  PE3yJbTATOB

Ne | KonTponupy Kozp! u aTansl popmMupoBaHus KOMIETSHIIUN OueHouHbIE CpeACTBa
n/ eMble TEKYIIIHA IpOMEX
n pasnensl / KOHTPOJTb yTOYHAas
TEMBI aTrecTail
JACIATLTNHBI ust
1 | Moayns 1. OIIK- OTtBer Ha | 3auer
I'eomerpuuec | 5 CceMHHape, Bormp.
Kas i 3HaeT OCHOBHBIC MOHATHUS U 3aKOHBI ONITHKY B cobecenoBann | 3auery: ]
BOJIHOBasd 00BbeMe, HEOOXOJUMOM JIJISI HOHUMAaHHUS € IIpHU JOITYyCKE -15
ONTHKA OCHOBHBIX 3aKOHOMEPHOCTEH (HH3UUCCKHX, k1/p (YO-1)
XHUMUYECKHUX, OMOXUMHUYECKUX, Tect Nel (HP-
OMOTEXHOJIOTHIECKUX TPOIIECCOB 1)
Koncnekr
(TIP-7)
¥Ymeer pemaTs 3aa4 110 ONTHUKE, UCIIONB30BaTh | Pemnrenune 3auer
¢dusngeckue mpuOOPbI U GUINUECKUE METOJIBI 3anau (ITP-2) Vi1-
HCCIICTIOBAHUS [Tl OTIPE/ICIICHHSI JlaGoparopHast | V.3
KOJINYECTBCHHBIX XapaKTEPHUCTHK U COCTABa pabora (ITP-6)
BEIIIECTBA, POBOJUTH MATEMATHUECKYIO
00paboTKy pe3yabTaToB U3MEPEHUS;
Buiajeer HaBbIKaMu IIPOBEICHUs TeopeTHueckuX | JlabopaTopHas | 3auer
U SKCIIEPUMEHTAIIbHBIX UCCIIEOBAaHUN 1 pabora (ITP-6) | V.2
MIPEJICTABJICHUS UX PE3YIIBTATOB.
2 Mogyns 2. OIIK- | 3Haer oCHOBHBIE IOHATHS M 3aKOHBLI KBAHTOBOM OtBeT Ha | OK3aMeH




OCHOBBI 5 TEOpUH B 00bEME, HEOOXOMMMOM [/ IOHUMAHKS | CEMHHAPE, Bomp.
KBAHTOBOM OCHOBHBIX 3aKOHOMEPHOCTEH (1)I/I3I/I‘{6CKI/IX, cobecenoBaHu 3K3.:1-10
OIITHKH U XUMAYECKHUX, ONOXUMHYCCKHX, ¢ IIpU JOIYCKe
KBaHTOBOIM OMOTEXHOJIOTUYECKUX MPOIIECCOB K 1/p (YO-1)
MEXaHUKH Koncnekr
(ITP-7)
YMeer pemiath 3a1a4u 10 KBAHTOBOM OINTHKE, Penrenne OK3aMeH
WCIIONIB30BaTh (PU3HUECKUE MPUOOPHI U 3amau (ITP-2) V4, V.5
(hU3UYECKUE METO bl UCCIICIOBAHUS IS JlaGoparopHasi
OMpeIeNeHHs! KOMMECTBEHHBIX XapaKTEPUCTHK U | naGara (ITP-6)
COCTaBa BEIIECTBA, IPOBOUTh MATEMATHUECKYHO
00paboTKy pe3yabTaToB U3MEPEHUS;
Baaneer naBbikamMu NpoBeieHUs TeopeTuueckux | JlabopaTopHas | Dk3ameH
W 9KCIIEPUMEHTAIBHBIX UCCIICTOBAHUN U pa6ora (ITP-6) | V.4
MPEJICTABJICHUS UX PE3YJIbTATOB.
OtBer Ha | DKk3ameH
3HaeT OCHOBHBIC MMOHSATHUS U 3aKOHBI aTOMHOM CEMHHApE, Bormp. k
3Ky B 00BbeMe, HEOOXOAMMOM IS IOHMMaHus | cobeceoBaHn | 9k3.:11-
OCHOBHBIX 3aKOHOMEPHOCTEH (PH3MIECKUX, e mpu pomycke | 15
XUMHYECKUX, OHOXUMHUYECKHUX, K J1/p (yO-]_)
Monyss 3. OMOTEXHOJIOTHYECKHX TIPOLIECCOB KOHCHEKT
ATtomHas
¢usuka n OIIK- (IIP-7)
OCHOBEI 5 YMmeeT pemath 3a1a4u 110 aTOMHOH (u3ukKe, Pewmienue DK3aMeH
KBAHTOBOI WCIIOJIB30BaTh (PU3HUECKUE MPUOOPHI U 3agay (I1P-2) V.7,V.8
MEKTPOHUKH (busnuecKue METObI UCCIICTOBAHUS JIJISI JlaGopatopHast
OmpeIeNeHNs KOMMECTBEHHBIX XapaKTEPUCTHK 1 | hagora (TTP-6)
COCTaBa BEIIECTBA, MPOBOJANUTH MATEMATHYCCKYIO
00paboOTKy Pe3yJIbTATOB U3MEPCHUS;
BuiiajieeT HaBeIKaMU TIpoBesieHNs TeopeTndeckux | JIabopaTopHas | Dk3ameH
Y OKCIICPUMEHTAIBHBIX UCCIIEIOBAHUN 1 pa6ora (ITP-6)
MpEeACTaBICHUSA UX PE3YyIbTAaTOB. V.7,VY.8
OTtBer Ha | DK3aMeH
CceMHHape, Bormp.x
3HaeT OCHOBHBIC MMOHATHUS U 3aKOHBI SIACPHOM cobeceJoBaHU | 9K3.:
dusuKky B 06beMe, HEOOXOMMOM TS IOHMMaHus | € TIpH Jomycke | 16-24
OCHOBHBIX 3aKOHOMEPHOCTEH (PU3UUYECKUX, k 1/p (YO-1)
XUMHYECKHUX, ONOXUMHUECKHUX, Koucmekr
OMOTEXHOJIOTMYECKUX MPOIIECCOB (ITP-7)
Tect Ne2 (I1P-
Monys 4. OIIK- 1)
sAnepHas 5 ‘YMeeT 3anuceBaTh AACpHBIC PEAKIMH U PEIIATh Pemenne OK3aMeH
uzuKa. 3a/1a4¥ 110 SIEPHON (H3KKE, HCHIONb30BATh samau (IIP-2) | V.6,Y.9
¢dusngeckue mpuOOPbI U GUINUECKUE METOJIBI Jla6opaTopHast
WCCJICIOBAHUS JJIs OTIPEICIICHUS pa6ota (ITP-6)
KOJIMYECTBEHHBIX XapaKTEPUCTHK U COCTaBa
BEIIECTBA, IPOBOJIUTH MATEMATHIECKYIO
00paboTKy pe3yabTaToB U3MEPEHUS;
Buiajeer HaBbIkaMM POBeZIeHHs TeopeTudeckux | JlabopatopHas | Dk3ameH
U OKCIICPUMEHTAIBHBIX UCCIIEOBAHUN 1 pabora (ITP-6) | V.6,VY.9

MIPENICTABICHUS UX PE3YIHTATOB.




V. ClIMCOK YYEBHOM JINTEPATYPHI U TH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIIJIMHbI
OcHoBHas JuTEeparypa

(anexmponmvie u nevammbvie u30amUs)
1. ®enopora B.H., ®ayctop E.B. ®usuka [DneKTpoHHBINH pecypc] : yIeOHUK

/ - M. : I'SO0TAP-Menna, 2011. -
http://www.studentlibrary.ru/book/ISBN9785970419830.html

2. CrenanoBa B.A. ®usuka [DnekTpoHHBI pecypc] : mabopaTOpHBIN
OPaKTUKyM C KOMIbloTepHbIMH Mozensimu / B.A. CremanoBa. —
DJIEKTPOH. TEKCTOBBIE AaHHble. — M. : M3marensckuit JJom MUCuC,
2010. — 128 c¢. — 2227-8397. — Pexum jgocTyma:
http://www.iprbookshop.ru/56596.html

JlonoJTHUTEIbHAA JTUTEepaTypa
(neuammwvie u snexmponnvie uzoanus)
1. Usnues, A.Jl. ®uszuka [DaekTpoHHBIN pecypc] : yueOHoe mocobue / A.JI.

NBmueB. — Dnektpod. aaH. — Cankrt-IlerepOypr : Jlans, 2009. — 672 c.
— Pexxum noctyna: https://e.lanbook.com/book/163.

2. Kyp6auep 10.D. ®usuka [I1aeKkTpoHHBIN pecypc] : yuebHoe mocodue /
1O.®. Kyp6aueB. — DieKTpOH. TeKCTOBbIE AaHHbIC. — M. : EBpaszuiickuit
OTKPBITHIN HHCTHTYT, 2011. — 216 ¢. — 978-5-374-00523-3. — Pexum
noctyna: http://www.iprbookshop.ru/11106.html

Ilepedyens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHON CeTH
«AHTepHeT»

1. DnekTpoHHas (pu3MUecKas SHIMKIoneaus [DnekTpoHHbiid pecype] //

Pexxum moctyna: http://femto.com.ua/index1.html

Ilepeyenb nHGPOPMALUMOHHBIX TEXHOJIOT UM

U IPOTPaMMHOI0 oOecrevyeHust
B yuebHom mpomecce mno guctuiuiiHe «®DuU3NKa» UCHOJb3YHOTCS
cienyrone WHPOPMAIMOHHO-CIIPABOYHBIE W TIOMCKOBBIE CHCTEMBI, a TaKXKe
pOrpaMMHOE 00eCIIeUeHHE U DJIEKTPOHHBIC OUOIUOTEYHBIE CUCTEMBI:

— Ilouckossie cuctemnr: Google, Mail.ru, Bing, Yandex;


http://www.studentlibrary.ru/book/ISBN9785970419830.html
https://e.lanbook.com/book/163
http://www.iprbookshop.ru/11106.html
http://femto.com.ua/index1.html

IIpoepammnoe obecneuenue:

— Onepannonnas cucrema Windows;

— TIlaker npukmagaeix mporpamm Microsoft Office: Microsoft Word,
Microsoft Power Point.

— IlakeT cTaHmapTHBIX TPOTPAMM JIJIsI BHITIOJIHCHUS JTAOOPATOPHBIX padoT

DnekmponHvle OUbIUOMEUHbIE CUCTEMbL:

— Hayunas snexktponnas oubnuoteka eLIBRARY.RU — pexum moctyna
URL: http://elibrary.ru/defaultx.asp

VI. METOJIMYECKHUE YKA3ZAHUS [TO OCBOEHUIO
JTUCHUATITMHBI

Pabora Ha jJexknumn.

OcHoBHas 3ajja4a MpPU CIYIIAHUU JIEKIUU — YUYUTHCS MBICIHUTh, MOHUMATh
UJIEU, H3JaraeéMple JIEKTOpOM. JIEeKIHMH SIBISIIOTCS OAHUM M3 OCHOBHBIX BHJIOB
3aHATUNA B By3e. Ha Jekuusx m3ydaercsi B OCHOBHOM TEOPETHUECKUN MaTepuall.
Bueapenne B y4eOHBIM  TpOIECC  HOBBIX  TEXHUYECKUX  CPEICTB U
IPOrPaMMHUPOBAHHOTO OOYYEHHSI TOJDKHO TMOBBIIMIATH KauecTBO, 3((PEKTUBHOCTH
nekiui. TeM He MeHee M3BECTHBIM CIenuanucT B 00JIaCTU MEXaHUKHU mpodeccop
B.JI. KupnnueB yTBepkaai, 4YTO «IOKa KUBET YEJIOBEUECTBO, HE YMOJIKHET KUBas
peub U nepegaya 3TOM PEeUYb0 NMOJI0KEHUN HAYKID.

Bo3MoxHBI 1Be (OpPMBI JICKIIMOHHBIX 3aHATHUM: TMepBas — CTYISHT 3apaHee
3HAKOMHTCSI C COJIEpKAHMEM JIEKIHUH [0 JUTEpaType, KOTopas pPEKOMEHIOBaHa
JIEKTOPOM; BTOpas — CTYACHT MPUXOAUT Ha JCKIMIO0, HE 3HAasl, O 4eM OyAeT HATU
peub. IlepBas Qopma siBisieTcs uIEaNbHOM JUIsi YCBOEHHUS TEOPETUYECKOIO
Marepualia, HO Ha IIPAKTUKE OHA BCTpedaeTcsl peako. Yalrie uMeeT MecTo BTopas
dbopma.

3anuco nexyui. IlpuHATO CUUTATh, YTO HEOOXOJMMO 3alMCHIBATH TJIaBHOE,
OCHOBHOE B JIEKIIMHU. DTO BepHO. HO uTO ke sBnsieTcs riiaBHbIM? Ecnu CTyJIeHT He
TOTOBWICS K JICKIIMM, OH HE 3HAET €€ COJIepKaHUs, IOATOMY BBIJICJIUTH IJIaBHOE B

XOJI€ CaMOU JIEKIIUU OBIBAET HEJIETKO.


http://elibrary.ru/defaultx.asp

OmHuM W3 TEHTPAIBHBIX (PU3WUYECKUX TOHSATUH SBISETCS TOHSITHE
bu3MYecKoro sBJIICHHS. 3a OJHY JIEKIMIO OOBIYHO pPAcCMATPHUBACTCS JIBA-TPU
busnueckux sBiaeHusa. [loaTomMy BaXHO OTMETUTH MOMEHT, KOTJa JIEKTOP
HAYMHACT TOBOPUTH O TOM WM WHOM (u3nyeckoM siBjaeHUHU. W3oxkeHue cyTu
(bu3MYecKOoro sBJIICHUSA JICKTOP HAUMHAET C XapaKTEPUCTUKH €ro KayecTBa. JIekrop
bopmyaupyeT OOBIYHO CYITHOCTH SIBJICHHS MOCJE TEMOHCTPAIMK ONBITA, PUCYHKA
Ha J0CKE (PUCYHOK IO3BOJISIET HATJISIIHO MPEJACTABUThH CYIIHOCTH SIBIICHUS), WU
MOCJI€ CJIOBECHOM (OPMYJIHMPOBKH siBJieHUS. KauecTBO SBJIEHHS CTPYKTYPHO
OMpeNeNaeTCs TpeMs BaXXHEUIIUMHU dDJIEMEHTaMu: (U3NUECKON CHUCTEMOH,
XapaKTepUCTUKON OOBEKTOB CHUCTEMBI U (DU3NUYECKUMHU MPOIECCaMH, KOTOPbIC
MPOUCXOASAT B CHCTEME. OTHU DJJIEMEHTHl KadecTBa SBJICHUS HEOOXOIUMO
3a()MKCUPOBATh B CBOEM KOHCIIEKTE.

Jlanee HEOOXOAUMO OTMETUTh MOMEHT Iepexojia K  H3JIOKEHUIO
KOJINYECTBEHHOM CTOPOHBI SIBJICHHS, KOTJIA JIEKTOP HAYHET BBIBOAUTH OCHOBHOWU
¢buznyeckuii 3akoH. OOBIYHO CHauajga (POPMYITUPYIOTCS OCHOBHBIE MOJIOKECHUS
bu3MYecKoi MOJIETU SBJICHUS, JENAIOTCS JOMOTHUTENbHBIE MPEATON0KEHUS WK
bopmynupyercs ycioBus. Jlanee Bce UAET MO OOBIYHOM cCXeMe: MPUMEHSIOTCS
COOTBETCTBYIOIINE (U3HUECKUE 3aKOHBI, U COCTaBIACTCA 3aMKHYTas CHUCTEMa
ypaBHEHUH; 3aTeM HJAET dTall MaTeMaTHYeCKuX IMpeoOpa3oBaHMil, B pe3ysibTare
KOTOPBIX MOJIYyYaeTCsl aHATMTUYECKOE BBIPAXKEHUE NCKOMOTO (DU3UUYECKOT0 3aKOHA.
Uto ryaBHOE B KOJMYECTBEHHON CTOPOHE SIBJIIEHUI? BO-MEpBBIX, ’TO OCHOBHBIE
AJIEMEHTHl (PU3UYECKONM MOJENIH, JOTMOJHUTEIbHBIC MPEANOJIOKEHUSI U YCIOBUS.
Bo-BTOpBIX, 3TO 3aMKMCh OCHOBHBIX (PU3MUYECKUX 3aKOHOB. DTall MaTeMaTHYECKHUX
npeoOpa3oBaHuii, MATEMAaTHYECKUX BBIKJIAJIOK MOKHO (PMKCUPOBATH YaCTUYHO. B-
TPETHUX, 3TO OKOHYATEIIPHOE aHAIMTUYECKOE BhIPAKEHHUE 3aKOHA.

Jlamee MOXHO TOBOPUTH O CIIEICTBHUSX W3 3aKOHA, O IPAKTUYECKOM
MIPUMEHECHUU JAHHOTO SIBJICHUS.

Bueayoumopuas paboma Hao xoncnekmom. X0opoIio Obl B 3TOT K€ AEHb WIH
Ha CJIEAYIOIMUNA IeHb 00padoTaTh KOHCIEKT. BOCCTAaHOBHUTH BCE MPOMEKYTOUHBIE

BBIKJIIAIKH, IIPONYIICHHBIC HaA JICKOWMKW IIpXM BbIBOJAX 3aKOHOB. CJ'ICI[yeT



IPOAaHANIM3UPOBATh 3aKOH (OmpeneneHus (PU3NYECKUX BEIMYMH, (U3HMUECKUid
CMBICJI, YCIOBHUSI NMPUMEHUMOCTH, NMPAKTHUYECKOE NPUMEHEHUE 3aKOHOB), a TAKXKE
KOJIMYECTBEHHYI0 CTOPOHY M BO3MOKHOCTH IPAaKTUYECKOTO IPUMEHEHHs BCEX
bu3nyeCKuX SIBICHUN, KOTOPbIE OBUIH PACCMOTPEHBI Ha JIEKIUH.

Bonpocwt k nekmopy. Ha nexumy MOXHO 3a7aBaTh BOIIPOCHI B IMCbMEHHON U
yCTHOHM (opMax, B KOHIIE JICKIIMH U MO X0y M3JI0KEeHHs] MaTteprana. Bompocsl —
BaXHBIH AJIEMEHT JeKIuu. OHHM NOMOTarT YCTaHOBJIEHUIO 0O0J€e TECHOTO
KOHTAKTa MEXIY JIEKTOpoM H ayauropuer. Ilo comep:kaHuio BOIPOCH! JOJKHBI
OTpakaTh MaTepHUall JAHHOMW JICKIIMU WIH Tpeapiayied. @opMynrpoBKa BOIIPOCOB
JNOJDKHA OBITh 4YeTKOM M Kparkod. Bompoc J0mkeH ObITh KOHKPETHBIM.
becnone3nsl 00mue Bompockl. Hampumep, JekTop, H0OAT0, CKaKEM B TEUEHUE
COpOKa MHMHYT, BBIBOAMJI CIOXHBIN (u3nyeckuil 3akoH. [loctynun Bompoc: "MHue
HE TMOHATEH BbIBOA 3akoHa. Henp3s nu moBroputh?" Bompoc oOumit u
HEKOHKpeTHbIM. He MoxkeT ObITh, 4TOOBI CTYAEHTY OBUIO HEMOHSTHO BCE, BCE
BBIKJIQJIKM M 3Tarbl. HesiceH, kak mpaBWiio, KAKOKM-TO OJMH 3JIEMEHT, 3Tar. BoT Ha
3TOT 3JEMEHT U HEOOXOUMO OOpPaTUTh BHUMAHUE JIEKTOPA.

He pexkomennyercs 3agaBaTh JIEKTOPY IIOCTOPOHHHME BOIIPOCHI, HE
OTHOCSILIMECS K MaTepUaly JEKIHUH, UX MOYKHO 337aBaTh YCTHO ITOCIIE JIEKIIUH.

PaGora ¢ yuyeOHoi saurTeparypoil. CTyJeHT B TedeHHE ceMecTpa o0s3aH
paboTaTh € JUTEPaTypoOil, PEKOMEHJIOBAaHHOW JEKTOPOM, MpPH MOATOTOBKE K
CEMUHAPCKUM U JIA0OPATOPHBIM 3aHATHSAM, K KOHTPOJBHBIM padoTaMm, MpH
00paboTKe KOHCHEKTOB JIEKIMH, MNpU HamnucaHuu pedepaTta, MOATOTOBKE K
3a4eraM, HK3aMEHaM.

Bo3moxHBI 1Ba ciryyas:

I) cryment oOpamaercss K JuTeparype, KOTJa MaTepua, MOJIeKalui
U3YYEHUIO, TPOUYUTAH Ha JICKIUSX;

2) CTYIAEHT BBIHYXKJIEH OOpaTUTHCS K YYEOHHMKY AJI1 M3YyUYEeHHs] MaTepuaia,
€Ille HE MPOYUTAHHOIO Ha JIEKLHUSX.

B nepBom ciydae HEOOXOAMMO NPEIBAPUTENBHO M3YyYUTh MaTepHall II0

KOHCHEKTY JIEKLUW, OTMeYasi TTIaBHbIe "opueHTHPHI" Ppu3ndeckoro siBienus. lanee



MPUCTYNAaTh K YTEHWIO y4eOHWKa, (O3HaKOMJICHHME C MaTepHajioM Yy4eOHHMKa
JOJDKHO TIPOUCXOIUTH IO/ TEM e OOIIEeMETO0IOTHUSCKUM YTIIOM 3PCHHUS, UTO U
YTeHHE KOHCIIEKTa JIeKIui. B yueOHuMKE MOXKHO MPOYUTaTh YTO-TO HOBOE 00
W3y9aeMOM SIBIICHUU, MOXKET OTKPBITHCS HOBAsi CTOPOHA, JeTallb, HE OTMEUCHHAS B
nexuuu. Bee 310 Hamo 3aduKkcupoBaTh Ha MOJSAX KOHCIIEKTA JEKIUH.

Bo BTOpOM citydae moJie3HO U3y4aeMblid MaTepHuall IpoYuTaTh aBa pasza. [Ipu
MEPBOM UTECHWW 3alMCH HE JCNAIOTCS, MPOUCXOIUT 3HAKOMCTBO C OOmmIei
CTPYKTYpOU (DU3UYECKOTO SIBJICHUS, C MPAKTUUYECKUM HCIOJIb30BAHUEM SIBICHHUSI.
[Ipn BTOpOM YTEHHHM COCTABIISCTCS KPaTKWW KOHCIIEKT, B KOTOPOM OTMEYArOTCS
TJIABHBIE CTPYKTYPHBIC 3JIEMEHTHI (PU3HUECKOTO SBICHHMS.

Pemenue 3agau. CucreMaTH4EeCKOE peIlIEHUE 33/1a4 — HEOOXOIMMOE YCIIOBUE
YCHENIHOTO m3ydeHusl Gu3uKu. PemeHne 3amad momMoraeT ysSCHUTH (pU3WdYecKuid
CMBICII SIBJICHUHM, 3aKperuisieT B NaMsATd (QOpMyJibl, TPUBUBAET HABBIKU
MPAKTUYECKOTO MPUMEHEHUSI TEOPETUUECKUX 3HAHUM.

[Tpu pemenny 3a1a4 HEOOXOIMMO BBITIONHATH CIACAYIOIIEE:

1. Cnenarb 4epTexk, MOACHSIOMINNA 3a1auy (B TE€X CIydasX, KOTJa 3TO
BO3MOYKHO). BBIMONHATE €ro Hamo akKKypaTHO TIPU TOMOIIMM YEePTEHKHBIX
MIPUHAJICKHOCTEH.

2. VYka3aTh OCHOBHBIC 3aKOHBI U (DOPMYJIBI, Ha KOTOPHIX Oaszupyercs
perieHne 3a7adv, JaTh CIOBECHYIO (DOPMYIHMPOBKY ASTHX 3aKOHOB, Pa3bsCHUTH
OykBeHHBIE 0003HAYCHUS, YIIOTpeOsseMble Tpu HanmucaHuu U ¢opmyin. Ecou npu
pelIecHUH 3a/aud MpUMEHseTcsl (hopmyia, MOTyYeHHAs JJI YaCTHOTO CITydasi, HO

BbIpa)KaromIasi Kakou-11u0o0 (GrU3M4ecKuil 3aKOH, TO €€ CIEAYET BHIBECTH.

3. Pemenne 3amaum COMpoOBOXKIATh KPATKMMM, HO HMCYEPIBIBAIOILMMHU
MOSICHEHUSIMH.
4, Pemmts 3amavdy B o01ieM BUJE, T.€. BBIPA3UTh HCKOMYIO BEJIIMYUHY B

OYKBEHHBIX OOO3HAUEHHUSAX BEJIMYMH, 3aJaHHBIX B YCIOBUM U B3ATHIX U3
CIIPABOYHBIX TAOIHII.
duznyeckue 3aauyd BeCbMa MHOTOOOpa3Hbl M JaTh €IUHBIA pPELeNnT HuX

pPCUICHUA HCEBO3MOXKHO. O,Z[HaKO, KaK IIpaBHIIO, (I)I/ISI/I‘{CCKI/IC 3ajJjauu CJacaycerT



pemate B oOmiem Buzae. [lpu sTom cmocoOe HE NPOU3BOAATCA BBIYUCICHUS
IPOMEKYTOUHBIX  BEJIIMYMH;  YHCIIOBbIE  3HAYEHUS  NOJCTABIAIOTCA B
OKOHYATENIbHYIO (padouyio) hopmyiy, BbIpaKaloUyl0 HCKOMYIO BETUYHHY.

S. [ToncraBuTh B pabouyio (Gopmyiny pasMEpHOCTH WM COKpPAICHHBIC
0003HaueHUsl €AUHUI] U YOEIUThCA B MIPABUIBHOCTH €IUHUI U3MEPEHUSI UICKOMO
BEJTUYUHBI.

6. BoipasuTh Bce BeMMUYUHBL, BXOA[IMKME B pabouyio ¢opmyny, B
eauauiax CU u Beimucath UX ISl HATISAHOCTU CTOJIOUKOM.

1. [ToncTaBuTh B OKOHYATEIBHYIO (hOPMYITY, MOJYYEHHYIO B PE3YyJIbTaTe
pelieHus 3aa4u B 00IEeM BHUE, YUCIOBbIE 3HAYEHUS, BHIPAXKEHHbBIE B €IMHUIIAX
ofHOM cucreMbl. HecobmoaeHne 3Toro mpasuiia MPUBOJUT K HENPaBUIBHOMY
pesynbrary. VckitoueHne W3 3TOro mpaBuia JOMYCKAeTCs JHIb JUIsl TeX
OJTHOPOJHBIX BEJIMYMH, KOTOPBIE BXOJSAT B BHUJIE€ COMHOXHTEJIECH C OJIMHAKOBBIMU
NOKa3aTesIMU CTENIEHU B YUCIUTEIb U 3HaMeHaTenb (Gopmynbl. Takue BeTUYUHbBI
MO>KHO BBIPaXaTh B JIFOOBIX, HO TOJBKO OJMHAKOBBIX €MHUIAX.

8. IIpoBeCTH BBIUKCIECHUE HMCKOMOM BEJIMYMHBI, PYKOBOJICTBYSCH
npaBuIaMu NPUOIM>KEHHBIX BBIUMCIECHUH, 3a1IMCaTh B OTBETE YMCIOBOE 3HAUEHUE
Y COKpPAILlEHHOE HAUMEHOBAaHNE €UHULIBI U3MEPEHUS UCKOMOM BEJIMYHHBI.

Q. [Ipu moxcranoBke B pabouyro Gopmyiy, a TakyKe MPHU 3aIUCH OTBETA,
YHUCJIOBbIE 3HAUYEHUS BEJIIMYMH 3alKCHIBATh KaK MPOU3BENCHUE NECATUYHON po0u

C OJHOM 3Hauamed muQpPor Mmepe 3amniaToil Ha COOTBETCTBYIOIIYIO CTEMEHb MPH

ocHOBaHMH jecsTh. Hampumep, BMecto 3520 Hajmo 3amucath 3,52x105, BMECTO

0,00129 3amucars 1,29x10~ 3 T.11.

10. OueHuTh NMpaBAONOA0O0HOCTh YUCJIECHHOTO OTBeTa. B psije ciydaen
Takas OIEHKAa TIOMOXET OOHApYyXHUTh OMIMOOYHOCTHh MOJIYYEHHOTO pe3yJbTara.
Hampumep, KIIJ[ TermoBoii MammHBI HE MOXET OBITh OOJBINE €IUHHUIIBI,
ANICKTPUYECKUN 3apsii HE MOXKET OBITh MEHBIIEe SJEMEHTapHOro 3apsja
e=16x10"19K, cKopocTh Tena He MOXET ObITh OONBIIE CKOPOCTH CBETa B

BaKyyMe U T.JI.



PaGora Ha J1a00paTOpHBIX 3aHATHUAX. TeopeTHUecKUid Marepual,
COOOIIaeMbIil Ha JEKIUAX, 3aKPEIUIIETCA B MaMATU U CBA3BIBACTCSA C MPAKTHUKOM
npu pabore B naboparopuu. JlabopaTtopHble 3aHATHS Jal0T OoJiee HArIsSAHOE
IIPEACTABIICHUE O ITPOTEKAHUM SIBJICHUU U IPOLIECCOB.

Benukunii pycckuii yueHsli M. B. JlomoHocoB roBopui: "OAuH OHBIT s
CTaBJIIO BBIIIE, YEM ThICSIUY MHEHUH, pOKICHHBIX TOJIBLKO BOOOpaxeHueM" .

Bo Bcex mabopaTopusix CymecTBYIOT 0cOObIe IpaBHiia MOBEICHUS CTYICHTOB,

KOTOPBIC H€O6XOI[I/IMO HCYKOCHHUTCIBbHO CO6JIIOI[8,TI>. Omu npaeuia Ha3vl6aromcA

npasuiamu mexHuxKu bezonacrocmu.

3a 3HaHHME MPaBWI TEXHUKU OE€30MaCHOCTH U 00SA3aTEIHCTBO UX BBIMOJHSTH
KQK/IBIM CTYJCHT JIOJDKEH PACIUCAaThCA B COOTBETCTBYIOIIEM JKypHAJIE.

Iloocomoska Kk ewvinonHeHuto JnabopamopHou pabomel. 3anaHue (Temy
paboThl) CTYICHT MOJyYaeT Ha MPEAbIAYIEM 3aHATUU. [JoMalIHIO TOJITOTOBKY K
paboTe pEeKOMEHIYeTCsl BECTH cleayronmMm oOpa3zoM. [IpouutaTs umeroieecs
omHcaHue pabOThl W OTMETUTh BO3HUKIINE BOMPOCHI W HESICHOCTH. 3aTeM
MPOYUTATh COOTBETCTBYIOIIUE Pa3/eibl M0 Y4eOHUKAM WM KOHCIEKTaM JICKIIUM.
[Toce 3TOTO CHOBA BEPHYTHCSA W K OMHCAHHIO, TOJIPOOHO MPOpadOTaTh €ro H
OCOOEHHO YacTh, MOCBSIICHHYIO MPAKTUKE, CAelaTh 3alUCH B pabouel TeTpaju,
COCTaBHUThH U 3aMMCATh MPUMEPHBIN TIJIaH MPOBEJECHUS HKCIIEPUMEHTA.

[Tpuas Ha 3aHATHE, CTYISHT MPEABSIBISET MPETOIaBaTeli0 CBOIO PabOuyro
TETpaab C 3aMUCAMH, MPOJCITAHHBIMU BO BpEeMs MOATOTOBKU K paboTe, U claer
OoTYeT Mo mpeabiaymen. [locae 3Toro MOXHO, ¢ pa3peleHUs TPErnoaaBaTes,
MOJIONTH K CBOEMYy paboyeMy MECTy W O3HAKOMHUTBLCS C YCTaHOBKOW, 3aIlicaTth B
pabouyro TeTpaab JaHHBIE O TPUOOPaX.

[lepen BBITONIHEHWEM pPabOTHI CTYAEGHT OeceayeT ¢ IpernojaBareiieM
(mpoBOAMTCS AOMYCK K pPabOTe), MpU STOM BBISICHAETCS, HACKOJIBKO CTYACHT
MOATOTOBJICH K paboTe.

Henooeomosnennwiii cmyoenm k pabome He donyckaemcs. Ecnu pe3ynbTaThl

orpoca yaoBJICTBOPUTCIIbHBI, CTYACHT MOKCT BbIITOJIHATD pa60Ty.



[Io okOHYaHUM M3MEPEHUI CTYJCHT IOKA3bIBAECT IMOJIYYEHHbIE PE3YIbTATHI
MPEToIaBaTelto, KOTOPBIA TPOBEpSET W TOMANMUCHIBaeT wux (0e3 moanucu
npernojiaBaresisi pabora He CcUHUTaeTcsl BbINOJHEHHOM). [locie 3Toro MoKHO
pa300paTh YCTAaHOBKY M MPUBECTH B MIOPSIOK pabodee MeCTo.

OO6paboTka pe3ynbTaToB W O(OPMIIEHHE OTYeTa MPOBOJIUTCA B TEUCHUE
HEJICJIM TOCJe BBIMONMHEHUS padoThl. CTyAEHT, HE CHaBIIMK OT4YeTa B CPOK, K
cienyroumei padboTe He T0IMyCKaeTCs.

Tpebosanus, npeowvsasiiemvie k omuemy. OTuer (J1abopaTOpHAasi KapTOYKaA)
JIOJKEH TOJHOCTBIO OTpa)kaTh BCE MPOBEACHHBIC M3MEPEHMsI, BHIUMCICHUS U HX
pe3yabTathl. [Ipu orieHke paboThI CTY/IEHTa MPENoiaBaTelb YYUTHIBAECT BCE ATAIIbI
paboThI CTYJIeHTa HaJl OTYEeTOM. Eciu omuem He ObiLl npuHAm npenooasamenem u
8038paujet 0 00pabomKu, mo 6ce UCNPAsIeHUsL BHOCAMCSL 8 MO JHCe IKIEMNAAD
OT4YeTa; MpU HEOOXOJUMOCTH MOKHO J00aBJIATH K HEMY YHCTbIE JHUCTBI, HO
NEepPBOHAYANIbHBIN BapUAHT C TTOMETKAMU MPENoaBaTes I0JDKEH ObITh COXPaHEH.
Ilomnume: owubku HeobX00UMO UCNPABIAMb, HO HEe NPSmMams!

Otuer o 1abopaTopHOi paboTe JOJIKEH COMEPKATh:

1. KpaTtkyro ¢popMynupoBKy 11eJId pabOTHI.

2. CxemaTHYeCKUW 4YEpTEXK, TMOSCHSAIOMUNA YCTPOUCTBO Mpubopa WUiIu
YCTaHOBKHU Y TIPUHITUII €T0 JICUCTBUSI.

3. Kparkyro Teopuro, couaepxairyro — pabouyro  Gopmyny  WIH
MOCJIEIOBATEILHOCTH (POPMYIL.

4. Pe3ynbTaThl U3MepeHUi (10 BO3MOXXHOCTU B (opme Tabnun). B oTuere
CleayeT MPUBOJIUTH PE3yJbTaThl BCEX W3MEPEHUN, B TOM YHUCJIE M OKa3aBIIUXCS
OIMMOOYHBIMU. YKa3bIBAETCS M TPUYMHA, IO KOTOPOH OHU WCKIIOUEHBI U3
JaJbHEHUIINX BBIYUCICHUM.

5. Beruucnenue pe3ynbTaToB. BeruuciaeHus npuBOIATCS B CIAEAYIOLIEM BUJIE:
BBITIUCHIBACTCS CHavdana QopMmyna B oOmeM BHae, 3aTeM Ta ke Gopmyna ¢
MOJCTAaHOBKOW UYMCIICHHBIX 3HAYCHUN BEJIWYMHBI. ECiM olHA M Ta K€ BeIWYMHA

BBIYHCIIIETCS] HECKOJIBKO pa3, TO (OpMyITy TOBTOPSTH HE CIEAYeT.



6. Beoruncnenue mnorpemHocteid. IlpuBogsTcs GopMysbl  BBIUKCICHUS
MOTPEIIHOCTEN U pacyeThl M0 ATUM (popMyrIam.

7. OKOHYATEIBHBIA PE3yNbTAT WK TAOJINIIA PE3YIHTATOB.

8. BpBompl. K HHM OTHOCATCS: 3aKIOUYEHHE O COOTBETCTBUH
DKCIEPUMEHTAJIBHBIX PE3YyJbTATOB TEOPETUYECKUM, O BO3MOXKHBIX IPUYMHAX
OTKJIOHEHUM, O CPABHUTEIBHOM POJIA OTAEIBHBIX MCTOYHUKOB MOTPELIHOCTEN, O
HEJ0CTaTKaxX MPUMEHSIeMOro MeTo/1a, MpUOOPOB U T.J.

[Ipu nmony4yeHnu Jo0MmyckKa K 1abopaTopHON paboTe U 3alUTE TEOPUH CTYICHT
JIOJIKEH TIOKa3aTh:

1. SIcHoe mTOHMMaHHWE TIOCTABJICHHOW TeEpea HUM 3aJadyd. 3HaAHUE

(U3NYECKON CYIIHOCTH SIBJICHUN, KOTOpbIE OYAYT N3y4aThCs, yMEHHUE J1aTh

YETKOE OIPEJEICHUE BCEX U3MEPSIEMBIX BEJTUUHH.

2. 3HaHME OCHOBHBIX (DM3MUECKHUX 3aKOHOB 10 TeMe pabOThl U YMEHHUE HX

UCIIOJIb30BaTh JJIs1 OOBSICHEHHSI CYIIIHOCTH U3y4YaeMbIX SIBJICHUU.

3. SIcHOe MOHMMaHUE MPUMEHSIEMOTO METO/a N3MEpPEHUi, 3HAaHHE MTPUHIIHUIA
JIEUCTBHS U, 10 KpPalHEW MEpPE, B OCHOBHBIX YEPTAX, - YCTPOMCTBA UCIIOJIb3YEMBIX
B paboTe mpruOOPOB, HABBIKK pabOTHI ¢ MPUOOpPaMHU.

2. YMeHHE BBIBECTH M OOBSCHUTH pacueTHylo Qopmyriy. [Ipu BbeIBOmE
(bopMyIibI clieayeT UCXOAUTh U3 OCHOBHBIX 3aKOHOB (3akoHbI Hpl0TOHA,
3aKOHBI COXpaHeHUs, 3aKk0oH OMa U T.JI.).

3. 3HaHUe METOJIOB pacyeTa MOrpenrHocTe PU3nIecKux BeTudHH.

4. 3HaHue TpaBUJ TEXHUKH OE€30MAaCHOCTH MpU padoTe B J1aOOpaTOPUSIX
(bu3uKH.

3anoMuHaTh ClEIyeT TOJbKO OCHOBHBIE (OPMYNIBI U MAaTEMaTUYECKYIO
(bOpMYIMPOBKY OCHOBHBIX 3aKOHOB.

IMoaroroBka k 3a4eTy M 3K3aMeHy. {7151 mosyueHus 3aueTa HEOOXOIMMO B
KaJICHJapHble CPOKHM BBIMIOJHUTH M CAATh BCE JAOOpaTOpHbIE PabOThI M HHbBIE
3aJlaHus, T.€. K 3a4eTHOU HeJese (3TO MOCIeIHsAS Helels Nepe]] IK3aMeHAlMOHHOU

CECCHUell) TODKHBI OBITH BBITTOTHEHBI BCE MEXKCECCHOHHBIE paboThI. [0 oTHnenbHBIM



BOIpOCaM Kypca, Ipexae BCero TeM, KOTOpble ObUIM JaHbl HA CAMOCTOSITENbHYIO
MOJTOTOBKY, Ha 3a4€THOM HEZEJIE MPOBOJUTCA KOHTPOJIBHOE COOECEIOBAaHUE.

B npornecce codecenoBanusi CTyIEHT JOJDKEH NOCTAPATHCA MPOSIBUTH 3HAHHE
oOmmIelt CTPYKTYphl Kypca, CHUCTEMbl OCHOBHBIX IIOHSATHMW, SIBIICHUN, 3aKOHOB
BOKHEHIINX (PU3HUUIECKUX TEOPHI.

DK3aMeH MO0 TUCIUIUIMHE — UTOr pabOThl CTyJEHTa B TEUEHHE CEMECTpa.
['0TOBUTBCA K 9K3aMEHY CIEYET YK€ C TIEPBBIX HE/eNb CEMECTPa, HE OTKJIA IbIBas
3Ty paboTy Ha SK3aMEHALIMOHHYIO ceccuio. HeoOXoanmo B KaleHIapHbIE CPOKHU
BBINIOJIHUTh U CAATh BCE JAOOpATOpPHbIE padOTHl U MHBIE 3aJJaHus, T.€. K 3a4€THON
Hezene (3TO MOCHeAHsAs Helels nepes SK3aMEHAIMOHHOW CEeCCUEN) TOJIKHBI ObITh
BBIIIOJIHEHBI BCE MEXKCECCUOHHBIE PA0OOTHI.

B Teuenue cemectpa HeoOXoauMo paboTaThb C KOHCIEKTOM, T.€.
CUCTEMATU3UPOBATh MaTepual JICKIUI. 32 CEeMECTP U3y4aroTCsl, KaK MPaBUIIO, ABE-
Tpu (u3udyeckue Teopuu. YUeOHbId Marepuasn, OTHOCALIMHCA K OJHOU
¢duznyeckoil Teopun, oueHb BeIUK. [IpITaThCs K€ YyCBOUTH HECKOJIBKO (PU3UUECKHUX
TEOpPUU 3a TPU-YEThIPE JHS SK3aMEHAIIMOHHOM CEeCCUU — TPYJHOE U Oe3HaeKHOE
neno. LleHHOCTh TakuM 0Opa3oM YCBOCHHBIX 3HAaHUN HEBEJIMKA, OHM OBICTPO
ynetyuuBatorcs. Heo0xonumo 3HaTh OOIIYI0 CTPYKTYPY (U3UYECKOU TEOpUH: €€
TPU OCHOBHBIE YACTH:

1. DOMnupHuuecKkuili 1 TeopeTHIecKuil 6asuc.

2. Slnpo Tteopun (OCHOBHBIE (u3MUYecKUe TMOHATHUSA, (yHIAMEHTAIbHbBIC
3aKOHBI U SIBJICHUS ).

3. CnenctBus T€OpUH.

Ha sT0it 0cHOBE M HaJ0 pacCMOTPETH JTF000€ (PU3UUECKOE SIBICHHE, KOTOPOE
MOXET OBITh MPEIJIOKEHO IK3aMEHATOPOM.

3Has oOlLIyI0 CTPYKTYpPY (PU3HUECKOM TEOpuH, BeCh y4eOHbI MaTepuai Mo
U3y4aeMOoi TEOPUH MOXKHO PaCIoOJIOKUTh OYKBaJIbHO HAa OJHOM CTpaHUIIE.

OtBer Ha 3K3aMeHe. B oTBere Ha Bompockl OuiieTa, a TakkKe U B
JIOTIOTHUTEIBHON Oecelle CTYJIEHT JIOJDKEH MOCTapaThes MPOSIBUTH 3HAHUE OO0IIen

CTPYKTYpBI Kypca, 3HaHHE TJIaBHBIX (PU3NYECKUX TEOPHM, UX CTPYKTYpY, 3HAHHUE



CUCTEMBbI OCHOBHBIX MOHATHI, SBJICHUMN, 3aKOHOB KaxXaoW u3 Teopuil. CTyaeHT
JIOJKEH YMETh KaU€CTBEHHO aHAM3UPOBATh (PU3MUECKHE ABJICHUS U TIOKa3aTh, KaK
JaHHOE (PU3UUYECKOE SIBICHUE NPUMEHSETCS B Pa3IMUHBIX 001aCTAX TEXHUKH.
Koncynbrauuu. KoHCynmpTanmmm npoBOAATCA B TEYEHHE CEMECTPA
(Tekyuue) U nepen sK3aMeHoM (mpeadk3aMeHalmoHHble). Hano mocemars Te u
npyrue. Xopomui 3P@PeKT AaeT Ta KOHCYJNbTalUs, K KOTOPOW CTYJIEHT 3apaHee
roToBUTCA. UTO 3HAUUT MOArOTOBUTHCS K KOHCYJIBTALMU? DTO 3HAYUT, BO-IIEPBBIX,
B OCHOBHOM IIpopaboTaTh U U3yUYUTh YYEOHBIH MaTepuali, 0 KOTOpOM OyJeT UIATH
peybp Ha KOHCYJbTAallMU. bECrone3Ho WATHM Ha KOHCYJIbTAalUIO, HE ITIOBTOPHUB
Marepuasl. BoO-BTOPBIX, CTYIEHT IOJKEH COCTABUTH IIEPEYEHb BOIIPOCOB, C
KOTOPBIMU OH OOpaTUTCS K JEKTOpy. Bompochl JOMKHBI OBITh UYETKUMU U
rpaMOTHBIMU. Bompockl MOKHO 3a7jaBaTh B YCTHOM M NMUCBMEHHOH (opMmax, Kak
yA0OHO CTYACHTY.
Vil. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE

JUCIHHAIIJINHBI
MarepuanbHO-TEXHUYECKOE OOecleueHue JUCHMIUIMHBL «OnTukKa, aToMHas

(bu3KMKa» BKIIOYAET B ceOsl:

1. JIaGopaTopHbI€ YCTAaHOBKH JJIs BBITIOJHEHUS J1a00OPaTOPHBIX padOT MO BCEM
pazaenam hU3UKH.

2. KommiekTsl HU3MEPUTETHHBIX WHCTPYMEHTOB (I TaHTEHITUPKYIIH,
MUKpPOMETPBI, PYJETKU U T.1.).

3. Tlpubopsl a1t usmepeHuss PU3NUECKUX BEIMUYHUH (DJICKTPOU3MEPUTEIIbHbBIC
puOOPHI, TEPMOMETPHI, BECHI, MICUXPOMETPHI, TECIaMETPHI,
MOHOXPOMATOPHI U JIp.).

4. TlepcoHanbHbIE KOMIBIOTEPHI ISl BBHITIOJHEHUS JA0OPAaTOPHBIX padoT ¢
MIPOTrPAaMMHBIM 00ECTICYCHHUEM.

5. HMcTouynuku nutaHusl.

6. BcnomoraTtenpHble METOAWYECKUE MaTepHalbl ISl J1a0OpaTOpHBIX padoT

(TabnuIIbl, TIAKAThI U T.1.).



7. Pacxomuple ~ marepualibl A NPOBEACHUS  JTAOOPATOpPHBIX |
HCCIIEI0BAaTENBCKUX PadOT U yX0/a 32 IpuOopamH.

8. CrnpaBoyHbIE TAOIHIIBI.

Jns  mpoBeneHHs  JIEKUMA — MCHOJB3yeTcs  ayauTopHbld  QoHnx  HIkoms
ouoMmenuuuubl. [l  mpoBedeHHs J1a0OPATOPHBIX 3aHITHH  HCHOJB3YIOTCS
nabopaTopun pu3uku EcTecTBEeHHOHAYYHON IITKOJIBI:

744 v [1821- nabopaTopuu ONTHUKHA, ATOMHOM U SJIEPHON (DU3UKHU.

Bce nucnonb3yembie ayIuTOpun 000py10BaHbI 1t padoTel B (hopmare Power Point

HaumeHnoBanue ITepeueHb OCHOBHOTO 0OOPY/IOBAHHS
000py10BaHHBIX MMOMEIICHUI
¥ IIOMEIICHUHN JUIA
CaMOCTOSITeIILHOM PabOThI

Aynuatopus 115l JIEKIIUOHHBIX ITpoexktop DLP, 3000 ANSI Lm, WXGA
1280x800, 2000:1 EW330U Mitsubishi;
[Toncucrema cnenuaIu3UpPOBAHHBIX KPEIICHUM
r. BiagmBocTok, o. Pycckui, o6opymoBaHUs CORSA-2007 Tuarex;
[Toncucrema  BHICOKOMMYTAIlMU:  MaTPUYHBIM
kommytarop DVI DXP 44 DVI Pro Extron;
wiomans 159,2 m? ymumauTens DVI o Butoit mape DVI 201 Tx/Rx
Extron; TIloacuctema  ayauoOKOMMYyTallMu U
3BYKOYCWJICHHUSI; aKyCTHMYecKas CHCTEeMa IS
notonoyHoro MoHtaxka SI 3CT LP Extron;
nudposoii ayauonporeccop DMP 44 LC Extron;
pacmmpenue i KoHTposuiepa yrpasienus [PL T
CR48

3aHATUHI

n. Aske 1.10, ayn. M421,

Aynuropus aJis JlaGopatopHasi ycTaHOBKA JUIsl M3y4. AU(pakuuu
anektponoB PHYWE Systeme GmbH
JlaGopatopHasi yCTaHOBKa JUIi H3y4d. 3aKOHA

690922, TTpumopckuii kpaii, | A3TYHCHUS Credana-bonbimana ¢ ycunurenem

71a00paTOPHBIX pabOT

r. BiaguBoCcTOK, OCTpOB

JIaGopartopHas YCTaHOBKa TUIS U3y4.
Pycckuit, nonyoctpos skcnepuMeHTta  @panka-I'epna ¢ HEOHOBOH
TpyOKoit PH

CanepHblii, mocenoK AsIKC,




10, ayn. D821

JIabopaTopHasi yCTaHOBKa Ui HU3y4. 3JEMEHTap.
3apsana u onblT Muinkena PHY WE System

JlaGopatopHasi ycTaHOBKa i u3yd. 3d¢ekra
XoJuta B TepMaHUEBOM MIPOBOIHUKE P-THUIA C

JlaGopatopHasi ~ ycTaHOBKa g  M3yY.cepus
banemepa u onpenen. nocrossHHo# Punbepra PH

YuransHeie 3an61 Hayunon
oubanorexku [IBOY ¢
OTKPBITBIM JIOCTYIIOM K
dbonay (kopiyc A - ypoBEHb
10)

Mouno0siok HP ProOme 400 All-in-One 19,5
(1600x900), Core i3-4150T, 4GB DDR3-1600
(1x4GB), 1TB HDD 7200 SATA, DVD+/-
RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty  CkopocTtb
noctymna B Uatepuer 500 MoOut/cexk.

Pabouune mecta 17151 oJiel ¢ OrpaHUYEHHBIMU
BO3MOYHOCTSIMU 3/I0POBbSI OCHAILICHBI JUCILICSIMU
51 IIPUHTEPAMU bpains; 000pyIOBaHbI:
MOPTATUBHBIMM  YCTPOMCTBAMU  JUI1  YTECHUA
IJIOCKONEYATHBIX TEKCTOB, CKAaHUPYIOLIUMHU U
YUTAKOIIAMU MAallUHAMHU BHUICOYBEINYUTEIIEM C
BO3MOXHOCTBIO PETyJISIIMM IIBETOBBIX CIEKTPOB;
YBEIIMYMBAOIIUMU  3JIEKTPOHHBIMU JIyIIAMUA W

YJIBTPa3BYKOBBIMHA MapKUPOBIIUKAMHU

Aynuropus aJis
CaMOCTOSTEIILHON paOOThI

CTYJICHTOB

r. BnaguBocTok, o. Pycckuu

Mono6iok Lenovo C360G-i34164G500UDK
19.5" Intel Core i3-4160T 4GB DDR3-1600
SODIMM  (1x4GB)500GB  Windows Seven
Enterprise - 17 mryk; I[IpoBomnas cerh JIBC —
Cisco 800 series; OecrnpoBomubie JIBC s

oOyuyarommxcst o0ecrieueHbl CUCTeMOW Ha 0asze




. Asxkc 1.10, Kopmyc 25.1,

ayn. M621

[Tnomanp 44.5 M2

touek noctyna 802.11a/b/g/n 2x2 MIMO(2SS).
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MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJIEPAILTN

denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESKACHNE
BBICIIETO 00Pa30BaHUs

«/{aabHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

Hpuiaoxkenue 1

KOJIA BUOMEJIUIINHBI

YYEBHO-METOJNYECKOE OBECIHEYEHUE CAMOCTOSITEJIbHON
PABOTHBI OBYYAKOILHIUXCS
Mo JUCHUILIHHEe «OnTHKa, aTOMHAasi GU3MKa»
cnenuajgbHoCcTh 30.05.01 MemunmHckasi OMOXuMHUS

®opmMa NOATOTOBKH OYHAA

BaaguBocTok
2016



Ilinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHOI padoThl 0 TUCHUIINHE

Jara/cpoku
BbITIOJIHEHH S

Bun
CaMOCTOATEJILHOM
padoThI

IpumepHbIe
HOPMBI
BpeMeHHU Ha
BbITIOJIHEHH €

®opma KOHTPOJIA

1.12-15.12
15.05-30.05

CaMoCTOSTENILHOE
W3YYCHUE
OT/IENIbHBIX
BOIIPOCOB
TEOPETUIECKOTO
Kypca ¢
HaIMCaHHEM
KOHCIICKTa

15

[TpoBepka KOHCIIEKTOB

K kaxmont 1/p

IloaroroBka k
1a00paTOPHBIM
3aHATUSIM

15

YeTHBIM onpoc, IpOBEpKa
OTYETOB I10 JI/p

15.12-30.12

[ToaroroBka
pedeparon
(momoHUTENbHAS
pabora, He
SIBIISICTCS
00s13aTeNBHOM )

13

3amuta pedepara

3aueTHas HEeAEA

3K3aMeHaHI/IOHHaﬂ
ceCCus

Iloxaroroska k

3a4ery/IK3aMeHy

20/27

3adeT (BO3MOXKHO

TECTUPOBAHUE)

DKk3aMeH (BO3MOXKHO
BBICTABJIEHUE OLIEHKU I10
PEUTHHTY C TPOBEICHUEM

KOHTPOJIBHOT'O co0ece10BaHus)

3AJIAHUSI 1JISI CAMOCTOSTEJIBHOMN PABOThHI

BOHpOCI)I AJIA CAMOCTOATECIBHOI'O U3YICHUS MU HAIIMCAHUSA KOHCIIEKTA

[InoTHOCTH BC€IICCTBA, MCTOAbI €C OIIPCACIICHUA.

Cuitbl TpeHus, KodpdunueHT Tpenus. [loHsTHE 0 pEaKTUBHOM JABWKECHUH.

OO6medu3nuecknii 3aKOH COXpaHEHUS YHEPTUH, €T0 POJIh B OMOXUMUYECKUX

mponeccax.

Y4eT 1 uCIoJib30BaHNE pE30HaHCa. H_IyM, CITOCOOBI 34alIUTHI OT IIyMa.




DnekTpocrarnueckas 3anuTa. [I[pumenenune KoHaeHcaTtopoB. CerHeTONEKTPUKY,
UX IpuMeHeHue. BeicokoTeMieparypHbie cBepXpoBoaHUKU. [I[puMeHeHne Toka B
anekTposuTax. [IpumeHenne razoBeix pa3psaaoB. [IpuMmeHenue GpeppomMarHeTHKOB.
®epputsl. cnionb30BaHuEe ABIACHUS SJIEKTPOMAarHUTHOW UHIYKIIUU B
ANEKTPOTEXHUKE U pagroTexHuke. TpaHnchopmaTopsl, UX UCIOIb30BAHUE.
OmnbiThl ['epra.

Bomnpocsl AJ151 caMOCTOATEIbHOM MOATOTOBKU K CEMUHAPCKOMY 3aHSATHIO

4 cemecTp

3ansTue 2.
Tema: I'eoMeTpuyeckasi oNTHKA: 3aKOHBI T€eOMETPUIECKOH ONITUKHU
1. 3aKOHBI TEOMETPUYECKOM ONTHKHU.
2. [Tokazarenb npenomMieHus BemecTa (a0COMIOTHBIN, OTHOCUTEIIbHBIN, UX CBSI3h

U (U3UYECKUN CMBICT).

3. SlBneHue MOJIHOrO BHYTPEHHETO OTPAKEHUSI.
4, PedpaxkTomerpus.
3aunsarTue 3.

Tema: I'eomeTpuueckasi ontuka: ToHKHE JTUH3BI

1. ToHkas TMH3a, €€ XapaKTePUCTUKH.

2. @opMyiia TOHKOM JIMH3bI. ONTHYECKas CUIIA U YBEITUYECHUE JINH3BI.
3. [TocTpoeHune n300pa>keHUil B IMH3AX U 3epKajiax.

4, Ontuyecknii MUKPOCKOIL.

3ansTtue 4.

Tema: I'eomeTpuyeckas onTuka: Onruyeckue npudopbl
1. I'nas.

2. JIyna.

3. OnTUYEeCKU MUKPOCKOIIL. Y BEJIMYEHUE MUKPOCKOTIA.

4. DNeKTpOHHBIA MHUKPOCKOIL.

3ausaTue 5.

Tema: ®oroMeTpus

1. dotomMerpuueckue BeaudruHbl. CBETOBOM MOTOK.



2. Cuna cBera. I30TpoOInHbIE HCTOYHUKH CBETA.

3. OcBenIeHHOCTh TOBEPXHOCTHU. 3aKOH OCBEIIEHHOCTH.
4, CBETUMOCTb U SIPKOCTb.
3ansTue /.

Tema: BosinoBas ontuka: Unurepdepenuus csera

1. JlnanazoH JUIMH BOJIH BUIUMOTO cBeTa. MOHOXpPOMATHYECKHUH W CIOKHBIN
CBET.

2. KorepentHsle BOJIHBI, cIOCOOBI MX MoiydeHus. OnTuyeckas pa3HOCTh Xoja
BOJIH.

3. Nurepdepennus crera. Y CIoBus min U max.

4, WNurepdepeniuss B ToHKMX IUieHKax. [lonocel paBHOM TommuHbl. Konbiia
HeroTona.

5. HNurtepdepomeTpsl.
3ansTue 8.

Tema: BosinoBasi onTuka: luppakuus cBera

1. Hudpakuus cBeta, ycinoBus ee Habmoaenus. [Ipunmun [oitrenca-dpenens.

2. HudpakunonHas pewetka. [lepuon pemerku. ¥Yciaosue max./Judpakirionnsii
CIIEKTP.

3. Hudpakuus peHTTeHOBCKUX Jy4dell. PeHTreHoBckas CHEKTpOCKOMUS U

PEHTITEHOCTPYKTYPHBIA aHAJIN3.
4, Pazpemaromasi cnocoOHOCTh ONITHUYECKUX MPHOOPOB.
3ansTue 9.

Tema: BosinoBasi ontuka: Ioasipuszanus ceera

1. [Tonmapu3oBaHHBIN U €CTECTBEHHBIN CBET. [IoJIHAsA M yacTUUHAS MMOJIAPU3ALIUSL.
2. [Tongpuzaropsel. 3akoH Mantoca. 3akoH bprocrepa.
3. JIBoiiHoe sydenpenomieHre. OOBIKHOBEHHbBII M HEOOBIKHOBEHHBIN JIy4H.

Onrtuueckas 0Chb KpHUcTalIa.
4. OnTuyecky akTUBHBIE BEIlIeCTBA. YTOJ MOBOPOTA MIOCKOCTH MOJISIPU3ALIMH.
S. [Tonspumerpus.

3ausarue 12.



Tema: BzaumoaeiicTBHe ¢cBeTa ¢ BelleCTBOM

1. Jlucnepcust cBeTa, BUABI JUCTICPCHH.
2. [Tornomenue cBeta. 3akoH Jlam6epTa-byrepa. KoadduimenT nornomieHus.
3. Paccesnue cBera. 3akon Panes.

3ausaTue 13.

Tema: KBanToBasi ontuka: TemioBoe uzjiyuyenue

1.  TemnoBoe u3MydeHHE, XapaKTEPUCTUKH TEIIJIOBOTO U3ITYyUYCHUSI.
2. 3aKOHBI TEMJIOBOIO U3ITyYEHUSI.
3. KBant, oHeprusi kBaHTa. Ilocrosnnas Ilmanka. OObscHEHHE

TEIJIOBOTO U3JTyUCHHUS.
4, Onrtuueckas NUPOMETPUS.

S cemecTp
3ansarue 1.

Tema: KBanToBasi ontuka: ®oro3pdexr

1. ®otor(exT, ero BUIBI.

2. 3akonbl CToneToBa.

3. O6bsicuenue porodddexra DUHITEHHOM. Y paBHEHUE DUHIITEIHA.
4, DOTO3JIEMEHTBHI.

3ansaTue 2.

Tema: KBanroBas onruka. /laBiaenue ceera. IPpdexkr Komnrona
1. JlaBnenue cBera. OnbiThl JIeOenena.

2. Oddexr KomnroHa.

3ansTue 4.

Tema: CTpoenue atoma

1. Onsitel Pesepdopaa. [InanerapHas mozuens aToma.
2. IToctynate! bopa.

3. bopoBckas Teopust aToMa BOJOPOAA.

3ansarue S.

Tema: CniekTpbl

1. HSJ’IY‘{CHI/Ie U MOIJIOMICHHUE CBETA aTOMaMU. CHCKTpLI.

3aKOHOB



2. CrieKTpsl U3ITy4eHUs U MOTJIOMIEHUs. BUbI CIEKTPOB U3TyYeHUSI.
3. ®opmyna bansmepa.

4. CriekTpanbHbIE CEpUM.

3aunsrTue 6.

Tema: BosiHOBBIE CBOMCTBA YaCTHII.

1. Boumnnsl ne bpoitns.

2. OmneiT JI3BUccona u Jlxepmepa.

3. [Tpunnmn HeonpeneneHHocTe. COOTHOIICHHS HEOTIPEICIICHHOCTEH.
3ansTue 8.

Tema: OcHOBBI KBAHTOBOM MEeXaHUKH
1. BonnoBas ¢pyHKIIMS.

2. VYpasuenue lllpenunrepa.

3. KBauToBbIe uncIa.
4, YacTtuia B IOTEHIIUAILHOU SIME.
3ansarue 9.

Tema: ®u3uka aTOMHOIO siAPA.

1. Ctpoenue aTOMHOTO A/1pa. 3apsa10BO€ U MaccoBo€ uucia. M30Tomnsl.
2. S nepHoe B3aMMOAENCTBYE, €TO0 CBOMCTBA.
3. JledbekT Macchl U DHEPTUS CBSI3U Sapa.

3anarue 10.

Tema: PainoakTuBHOCTDL

1. PannoaktuBHOCTH. BUIbI paIuOaKTUBHOTO U3TyYCHUS.

2. 3aKOH paanoakTUBHOTO pacnana. [lepuon nonypacnana.

3. AKTHBHOCTH TipernapaTta. J{03b1 00myueHus.

4, BiusiHue pagunoakTMBHOTO H3JIYyYEHHMsS Ha KUBBIE OPTaHU3Mbl U METOJIbI
3aIUTHI.

3ansarTue 11.

Tema: SlnepHbie peakuuu
1. SnepHble peakuu, UX BUJIbl. DHEPTUS SIEPHON pEeaKIUu.

2. LlenHas peakius, yCIOBHS €€ MPOTEKAHMUS.



3. SAnepusbiit peaktop. [Ipobnemsl saepHON SHEPTETUKH.
4, TepMosiepHbIE peaKIUu.
3ausarTue 14.

Tema: JiieMeHTaApHbIE YACTUIIBI

1. dyH/1aMEHTAJIbHBIC B3aUMO,ICHCTBHS.

2. Knaccudukanus 3eMeHTapHBIX YaCTHII.
3. AHTHYaCTHIIEL.

3anartue 15.

Tema: Kocmuyeckue xyyu. MeToabl perucTpauuy HOHU3UPYIOIIHUX H3JIy4YeHHUil

1.  Kocmuueckwue mydd, WX MPUPOIa U UCTOYHUKH.

2. Brnusaue xkocMuyeckux iydei Ha Ouocdepy 3eMiu U pabOTy TEXHUUYECKUX
YCTPOWCTB.

3. Meroasl peructpanuy HOHU3UPYIOMINX U3TYICHHM.

Bomnpocs! Aj1s1 caMOCTOSITE/ILHOM MOATOTOBKH K BHINIOJIHECHUIO
JIa0opaToOpHbIX padoT no AucHUIUINHe «OnTHKA, aTOMHasA PU3NKA)
JlaGopaTtopuasi padora Nel: OmnpenejieHne nokasaressi NpeJOMJICHHUS

JKMAKOCTH mnpu mnomomu pedpaxromerpa. OnpenejieHue KOHUEHTPAUM

CIIMPTOBOI0 PacTBOpPa peppakTOMETPUIECCKHM METOI0M

1. HazoBure 11enb pabOThI U €€ OCHOBHBIE JTAIIBI.

2. ChopmynupyiiTe OCHOBHBIC 3aKOHBI T€OMETPUYECKOM onTuKU. Hapucyiite n
MOSICHUTE XOJ JIy4ell MPU OTPAKEHUU U NIPEIIOMIICHHH OT TPaHUIbI pa3aena
JBYX Cpeq.

3. UeM oTiuyaeTcsi aOCOIOTHBIN MTOKa3aTesb MPEIOMIICHUSI OT OTHOCUTEIIBHOTO?
B ueM ux ¢uznueckuii CMbICT, KaK OHU CBS3aHBI MKy CO00M?

4. B yeM 3aKJIIO4aeTCs SBJICHUE TTOJIHOTO BHYTpEeHHEro oTpaxkeHus? Kakue
yCIIOBUSI HEOOXOIUMBI JIJIs1 HAOJIF0IeHHsI TOJTHOTO oTpakeHusi? Kakas cpena
HA3bIBACTCSI ONTUYECKU 00JIee TUIOTHOM?

5. TlomyuuTe BbIpaxkeHUe JJIsl TPEACIBHOTO yTiia MOJIHOTO OTPAKECHHUS.

6. B dem 3akmrouaercs siBieHue qucnepcuu ceeta? Uem oTmmyaeTcss HopMaabHas

nucnepcus ot anomanbHou? [losicHuTe ¢ momolikio rpaduka.



Kakoii cBeT Ha3pIBae€TCss MOHOXPOMATHYECKUM, a Kakoi cioxHbIM? [IpuBenure
npumepsl. OOBSICHUTE PA3I0KEHHE OEJIOT0 CBETa B CTEKIIIHHOM MPU3ME.
OOBsiCHUTE NPUHIUT IEUCTBUS PEPpPaKTOMETPA.

JlabopaTtopHass paGora Ne2: M3mepeHue paaumyca KPUBHU3HbI JHH3bI
npu nomouu koJsen Herorona
Ha3zoBuTte 1iesb paboThl U €€ OCHOBHBIE JTAIIb.
KakoBbl coBpeMeHHbIE TIpeIcTaBIeHUs 0 pupoje ceeta? Uto Takoe dyarusm?
Kakue BoiHBI Ha3bIBatOTCS KOT€pEHTHBIMU? OOBACHUTE CIIOCOOBI MTOJIY4YEHUS
KOTE€PEHTHBIX BOJIH.
B uewm 3akntouaetcs siBaeHue uHTepPepeHunn? Uto Takoe onmuueckast
PAsHOCmb X00a 80H?
CdopmynupyiiTe U 3aIUIIUTE YCIOBHS MAaKCUMyMOB U MUHUMYMOB
uHTephEpEeHITUN.
Kaxoi1 cBeT Ha3pIBa€TCs MOHOXPOMATHYECKUM, a KaKoi cioxHbeIM? [IpuBenure
npuMepbl. YeM oTiinyaeTcs UHTEpPEPEHIIMOHHAs KapTUHA JIJIs1 TOTO U
Ipyroro?
Kak nonyuarorcs konpua Herorona? Hapucyiite Xon aydyen, 3anummre
BBIPAKEHUE JJIS1 Pa3HOCTU X0J4a 3Tux Jyder. [louemy konbua HeroTona
OTHOCSTCS K MHTEP(EPEHLIMOHHBIM TI0JI0CAM PaBHOW TOJIIIUHBI?
Kaxk HaiitTn pagnycel konen HproToHa B 0TpakeHHOM U ITpoxoasamieM ceete? B
KaKoM Mopsike OyIyT 4epeaoBaThCs KOJblla MPU OCBELIEHUH YCTAaHOBKH
OeJibIM CBETOM?
JlaGopaTopHasi pabora Ne3. OnpenesieHue JJIUHbI BOJHbBI
MOHOXPOMATHYECKOI'0 CBeTA NPHU NOMOLIU TH(PPAKIIUOHHON pelIeTKH
HazoBute 1enb paboThl U €€ OCHOBHBIE ATAIlbI.
KakoBbl coBpeMeHHbIe IIpeicTaBiIeHus 0 npupoje ceera? Uto takoe dyarusm?
Kakue BoHBI Ha3bIBaIOTCS KOTepeHTHBIMU? OOBICHUTE CIIOCOOBI MOTyUYEHHUS
KOTE€pPEHTHBIX BOJIH. B uem 3akmtouaercs npuniun I roiirenca-Openens?
Yro HaspIiBaeTcs nudpakiueit cBeTa, KaKOBbI yCIIOBUS ee HaOmoaeHus? Yem

otnuyaetcs nudpaxuus Openens ot nudpakuu Opaynrodepa?



Yro Takoe ougparxyuonnas peuwemra? Ilepuoo pewemxu? Kakue Obarot
PELIETKH, JJI1 YETO OHM UCTIOIb3YIOTCA?
3anumuTe ycIoBUE MaKCUMyMa JiIsl pemeTkd. [[okaxuTe Ha pucyHKe yroJ
TudpakIvy U Pa3HOCTh XOJa JIYICH.
Kakoli cBeT Ha3bIBAETCSI MOHOXPOMATHUECKUM, a KaKou cloXHbIM? [IpuBenure
npumepbl. Onummure TudpakMOHHYI0 KapTUHY JJISl TOTO U APYyroro?
B yeM cocToaT oco0eHHOCTH u3nydeHus nazepa’? [louemy oH HCTOIb3yeTCS
JUTSL IOJTy4eHust TU(DPaKIIMOHHON KapTUHBI?

JlabopaTtopHasi pabora Ned: Hsmepenue (POKYCHOro PAaCCTOSIHUA
JINH3BI
Ha3zoBuTte 1ienb paboThl ¥ €€ OCHOBHBIE 3Tanbl. B yem coctout merox beccens?
ChopmynupyiiTe 3aKOHBI TEOMETPUUYECKON ONTUKHU.
. Uto Ha3biBaeTcs nnH30M? Kakue JIMH3bI MOKHO Ha3BaTh TOHKUMHU?1losicHuTE
MOHSTHE IIEHTPa KPUBU3HBI U pajiuyca KpUBU3HBI CHEepUIECKOM MOBEPXHOCTH
nuH3bl. Kakue ObIBatOT JTUH3BI?
BBenure nmousitue riaBHOM U ITOOOYHOM ONITHYECKON OocH. UTO Ha3kIBaeTCs
IJIaBHBIM (POKYCOM cOOMparollel U paccenBaroliel JMH3bI? YeMm oTinyaeTcs
MHUMBIN (POKYC OT JEHCTBUTEIHLHOTO?
. Yro HazpiBaeTcsa (pokabHOM TI0cKoCcThIO? Kak ornpenenuts mo6ouHbI Gokyc
JIMH3bI?
3anummre GopmMysTy TOHKOM JTUH3BL. UTO Ha3bIBAETCS OMTHYECKOMN CHIION
JUH3bI? JINHEVHBIM YBEJTMYEHUEM JIMH3bI?
Kakue nedextpl n300pakeHuit B JIMH3aX MOTYT BO3HUKATh, KAKOBBI UX
MPUYUHBI?
OOBsICHUTE MPUHITUIIBI TOCTPOCHUSI U300pKEHUHN B JIMH3aX.

JlaGopaTopHuasi padora NeS: IIpoBepka 3akona Mausroca
HazoBwute 11enb paboThl U €€ OCHOBHBIC JTAIIBI.

KakoBbl coBpeMeHHBIE MPEICTaBICHUS 0 IpUpojie cBeTa? UTo Takoe oyaruszm?



Yem oTiIMYAETCs] €CTECTBEHHBIN CBET OT NMOJISIpU30BaHHOTO? [10HOCTBIO
MOJISIPU30BAHHBIN OT YaCTUYHO MOJiipu30oBaHHOr0? Kakue ecTb BUAbI
MOJISIPU3aLIAN?
Yro takoe noaspuzamop? OOBIACHUTE €T0 AEHCTBHUE HA CBET. UTO MOKHO
WCIIOJIb30BaTh B KAYECTBE MOJISAPU3ATOPA, TOUEMY?
3anumuTe 3aKk0oH Manroca i1 OJHOTO U JBYX MOJIApU3aTOPOB. B kakom
CJIy4ae CBET He OYJIET BHIXOJAUTh U3 CUCTEMBI IBYX MOJISPU3ATOPOB?
Cdopmynupyiite 3akoH bprocrepa, 00bsicCHUTE 0COOEHHOCTH MOJSPU3ALIUN
OTPaKEHHOT'O U IMPEJOMIICHHOTO JIy4YEH.
B dem coctour siBiaeHue qBoMHOrO ydenpenomiieHusi? O0bsICHUTE CBOMCTBA U
MOJISIPU3aIi0 OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JIyueid. UTo Takoe
onmuyeckas ocb kpucmauia?
Kakue BeniecTBa Ha3bIBalOTCSL ONTUYECKU aKTUBHBIMU? OT 4ero 3aBUCHUT Yol
MIOBOPOTA IUIOCKOCTH MOJIIPU3ALMU B ONITUYECKU AKTHBHOM BEILIECTBE?
S cemectp

JlabopaTopHasi padora Nel: U3yuenne siBienusi gorodgdexra
HazoBute 11€51b pabOoThI U €€ OCHOBHBIE JTaIlbI.
KakoBbI coBpeMeHHbIE TpeicTaBlieHus o mpupoje ceera? Uto takoe dyanuzm?
B uem 3akmnrouaetcs siBnenue dhotodrdpdexra? Hazopute Buabl hotodrddexra,
JTATE UM XapaKTEPUCTUKY.
ChopmynupyiiTe 3aKoHbI BHENTHEr0 ¢poTodddexra. Kak cBs3aHbl YacToTa U
JTMHA BOJTHBI U3TyUYCHUS?
CdopmynupyiiTe kBaHTOBYIO rumnore3y [lnanka. Yemy paBHa MOCTOSIHHAS
[Tnanka? Yro Takoe gpomon? Kak MOKHO HalTH SHEPTUIO, MACCY, UMITYJIbC
dboToHna?
Kak Ditnmreiin o0bsacann siBnenne Gotodddexra? 3anummure ypaBHEHNE
OliHmTelHa. Kak U3 3Toro ypaBHeHuUsI HalTH KPACHYIO TPaHUILY
dboroaddexra?
OOBsCHUTE YCTPONUCTBO U MPHUHIIMII AecTBHs PoTodnemenTa. [ e

UCIIOJIb3YIOTCS (DOTOIIEMEHTHI?



YTto Ha3bIBACTCS BOJIBTAMIIEPHON XapaKTEPUCTUKON (HOTOIIEeMEHTa?
Hapucyiite ee n nosicaute. Yto Takoe TOK HachleHus?YTo Takoe
3aIEp/KUBAIOIIIEE HANIPSKEHUE, KAK €r0 MOYKHO HAWTH?

JlabopaTtopHasi pab6ora Ne2: IIposepka 3akoHa Credana-boabumana
HazoBurte 11enb paboThl U €€ OCHOBHBIE JTAIIbI.
Kakoe n3nyyeHne Ha3pIBaeTcs TEIOBBIM? [louemy TEIIOBOE U3ITyUEHHE
MO>KHO Ha3BaTh PABHOBECHBIM?
. UTO Ha3bIBaeTCs YHEPreTUUECKO CBETUMOCThIO? McycKaTenbHOM
cnocoOHoCThIO Tena? Kak oHu cBA3aHbI?
Yrto Ha3bIBaeTCA MOIJIOMIATENIbHOM criocoOHOCThIO Tenna? Kakue Tena
Ha3bIBAIOTCS a0COMOTHO YepHbIMU? [IpuBennTe npuMepsl.
ChopmynupyiiTe 1 3aIUIINTE OCHOBHBIE 3aKOHBI TEILIOBOTO U3ITyYEHHUS
(Kupxroda, Credana-bonbuimana, Buna).
[Tosicuute ¢ mOMOIIbIO rpauKa 3aBUCUMOCTb JITMHBI BOJIHBI U3JTy4Y€HUS OT
TEMIIEPATYPHI U3IIYHAIOIIErO TENA.
Ha ocHoBe kakux NpeAcTaBIeHUH MOKHO OOBSICHUTDH 3aKOHBI TEIJIOBOTO
usnyuenus? Chopmynupyiite KBaHTOBYIO Tunotesy [lnanka. Uro Takoe keanm
u3nIy4eHus, Kak HaiTu 3Hepruto kBanta? Yemy paBHa noctosinHas [Lnanka?
[TpuBenennas nocrosinyHas [lnanka?
OOBsiICHUTE YCTPOMCTBO U MPUHIMI pabOThI upomeTpa. st uero
UCITOJIB3YFOTCS] TUPOMETPHI?

JlabopaTtopnasi padora Ne3: M3ydeHume cmekTpa aromMa BOJOPOAA.
Borunciaenue nocrossnuoii Puagoepra
Ha3zoBuTte 11es1b paboThl 1 €€ OCHOBHBIE STAIIb.
KakoBbl coBpeMeHHBIE MPEICTaBICHUS 0 IpUpojie cBeTa? UTo Takoe oyaruzm?
KakoB nuana3oH JJIMH BOJH BUAMMOTO CBETA?
Oo0mbsacuute crpoenue atroma. Chopmynupyiite noctyiarsl bopa, 3anummre
KBAaHTOBOE YCJIOBHUE JJISI CTALIMOHAPHOTO COCTOSIHUS.
YTto Takoe keaHm uziydenus, Kak HAuTH 3Hepruro kBanTa? Yemy paBHa

nocrostuHas Ilmanka? HpI/IBGILCHHaH nocrossuHas Ilmanka?



HasoBuTe BUABI CIEKTPOB U3IIy4YEHUS, JaUTE UM XapakTepucTuKy. Kakune
BEILECTBA JAIOT 3TU CHEKTPhI? Kak MoiMyduTh CIEKTP NOTJIOLIEHUS, YEM OH
OTJINYAETCS OT CIIEKTPa UCITYCKAHUSA?
3anummre U 00bSICHUTE 0000IIEHHYIO CIIEKTpaIbHY0 hopmyny bambemepa.
[TosicHuTE CMBICHT YKCcesT M U N.
Kakune cniekTpanbHbIe CEpUU MOXKHO BBIJICIIUTH B CIIEKTPE aTOMa BOJAOPOA,
YeM OHH OTJIMYAIOTCS? B Kakux 001acTsIX CIeKTpa JeKaT ST CEPHUH?
OOBbsiICHUTE YCTPOMCTBO U MPUHIUI ACUCTBUS CIEKTPOCKOINA, TIOCTPOMUTE X011
Jy4eu B CIIEKTpOCKomNe. J[J11 4ero NCnoyib3yeTcs CIIEKTPaIbHbIN aHaIu3?
JlabopaTopHasi padora Ne4: /luppakuusi 3JIeKTPOHOB
1. HazoBute 1enb paboThl U €€ OCHOBHBIE 3Tanbl. B ueM coctout Meton
OIpEJENICHHS apaMeTpa KPUCTANINYECKON peleTku rpagura’?
2. ChopmynupyiiTe runoTesy U 3alUIINTE ypaBHEHUE e bpoiins.
3. B uem cyTth onbiToB [[PBUCCcOHA 1 J[>)kepmepa; onbiToB TomMcoHa u
TapTakoBckoro?
4. 3anumute dhopmyny bparra — Bynbda (nudpaxius peHTTeHOBCKUX JTyuen
Ha KpUCTale).
5. KakoBsl ycioBust HabmoneHus 1uppakiiny peHTIeHOBCKUX JIydeit?.
6. Kak mensercs nudpakimonHasi KapTiHa Py U3MEHEHUHU YCKOPSIOIIETO
HaIpsKEHUs ?
7. OnuimTe KPUCTANTMYECKYI0 CTPYKTYpy rpadura. Kakue miockoctu
y4acTBYIOT B (POPMHPOBAHUU MHTEPPEPEHIITMOHHBIX KOJIEI B TAHHOM
DKCHEPUMEHTE?
JlaGopaTopnasi padora NeS: OnpenesieHue NMOTEHUHMAJA HOHM3AIMHU
aToma KpunrToHa meroaom ®panka u I'epua
Ha3zoBuTte 11e11b paboThI 1 €€ OCHOBHBIE JTAIIb.
Onuirre miaHeTapHy Moiellb aToMa. KakoBbl €€ OCHOBHBIE HEIOCTATKHU ?
Cdopmynupyitte nmocTynatsl bopa, 3anummTe KBaHTOBOE YCIOBHE IS

CTAIIMOHAPHOI'O0 COCTOSHUA.



4. Yto TaKoe Kganm u3nyyeHusl, Kak HauTH SHEepruto kBanTta? Yemy paBHa
noctosHHas [nanka? [IpuBenennas nocrosinuas [lnanka?

5. OOBsicHUTE CTpOEHHE aTOMHOTO sAapa. Kak MOXKHO HallTH 3aps10Bo€e U
MaccoBoe uucio sapa? Uto takoe uzomonst?

6. B uem cocrosa nenp onbita @panka u ['epua? Onummre onbITHYIO
YCTaHOBKY.

7. Kakwue pe3ynbratsl ObUTH TIOTy4YeHBI B onibiTe Opanka u ['epia, kakue ObLUTH
cZieJIaHbl BBIBOBI? HapucyiiTe U OSICHUTE BOJIBT-aMIIEPHYIO XapaKTEPUCTHKY.

8. Uro Ha3BIBaeTCS MOTEHIIMATIOM BO30YXACHUS aToma?

IlepeyeHb THIIOBBIX BONPOCOB VISl CAMOCTOSAITEIbHOM MOATOTOBKH K
NMPOMEKYTOYHOMY KOHTPOJII0 — 3a4eTy (4 cemecTp)

1. PazBuTHe npeacraBieHuid 0 npupojie ceeta. KopmyckynsipHO-BOJIHOBOM
nyanu3M. QOTOoH.

2. JIy4. 3akoHbI reoMeTpruiecKor onTukH. [lokazaTens mpenomiieHus
(aOCOJIIOTHBIN, OTHOCUTENBHBIN, UX CBA3b U (DU3UUECKUN CMBICIH).

3. ToOHKME ITMH3bI, XaPAKTEPUCTUKH JUH3. POpMyIia TOHKOU JIMH3HI.
Onruyeckasi CHJIa U yBEJTUYCHUE JIMH3BI.

4. cI)OTOMGT];)H‘-IGCKI/IG BCIIMYMHBI, UX B3aMMOCB3b.

S. SIBnenue untepdepeHuu ceera. OnTryeckas pa3HOCTb X0/a BOJIH.
VYcnoBus MAKCUMYMOB 1 MUHUMYMOB UHTEP(PEPEHIIMH.

6. KorepeHTHbIe BOTHBI, CHOCOOBI UX MOJTYUYCHHUS.

7. Hudpakuus cBeTa, ycioBus ee HabmoaeHus. Bunbt qudpaxiuu. [puammn
['roitrenca-®Openens.

8. Hudpakuuonnas pemerka. [lepuos permerku. Y cioBre MaKkCuMyma Jiis
pemeTku. JuppakimoHHbINA CIIEKTP.

9.  Pazpemaromas cnocoOHOCTh onTu4eckoro nmpubdopa. Pazpemaromas cuna
TU(PaKIIMOHHON PEIeTKH.

10. Judpaxuus peHTreHOBCKUX Jiyueir. @opmyna Bynbda-bparra. [Ipumenenue
uHTEephEpPEeHINN U TUPpaKIuu.

11. MoHoxpoMaTHYECKHI U CIIOXKHBIN cBeT. [{ucnepcust cBeta. Buabl
JUCTIEPCUH.



12.  Tlonmsapu3zoBaHHBIN U ecTeCTBEHHbIN cBeT. [loHast 1 yacTuaHas
MOJISIPU3ALIMSL.

13. Tlonsipusaropsl, ux AelicTBHE Ha cBeT. 3akoH Mastoca. [lonsipuzanus npu
OTpa)KeHUU U MpeJIOoMIIEHNH. 3aKoH bprocrepa.

14.  SBnenwue nBoitHOTO JydenpenomiaeHus. OOBIKHOBEHHBIN U
HEOOBIKHOBEHHBIH JIy4H, UX CBOMCTBA U noJsipu3anus. Onruyeckas och
KpHUCTaJLIa.

15.  Onruyecku aKTUBHBIE BELIECTBA. YT0J IOBOPOTA INIOCKOCTH MOJIIPU3ALIUY.
[IpuMeHenne nonspu3anum.

IlepeyeHb THIIOBBIX BOMPOCOB IS CAMOCTOSITEILHOI MOATOTOBKH K
MPOMEKYTOYHOMY KOHTPOJII0 — SK3aMeHy (5 cemecTp)

1. ®orordpdexT, Buasl potodPpdexra. 3akoHsl CTOIETOBA.

2. O6bsicaenue horoddderra DUHITESHHOM. Y paBHEHHE DUHINTEIHA.
Kpacnas rpanuna ¢porosddexra.

3. dotosnemenTsl. [Ipumenenue pororddekra.

4. Ddpdexr KomnroHa.

S. TeruioBoe u3NydyeHue, ero paBHOBECHBIN XapaKTep. XapaKTepUCTUKU
TEIJIOBOTO U3TyYEHUSI.

6. AOcomoTHO yepHoe Teio. 3akoH Kupxroda. 3akon Credana-bonbiimana.
3akoH BuHa.

1. KBanroBas runore3a. ®oToH. DHEPrus, Macca U UMIYJIbC POTOHA.
[TocTosinnas Ilmanka.

8. Bomnwr ne bpoitns. [Ipuniun neonpenenenHoctu ['eitzendepra. CooTHOIIEHUS
HEOIIPEICIICHHOCTEM.

9. Bonmnogas ¢ynkuus. Ypasuenue lllpenunrepa muist cTaiimoHapHOTO TOJIS.
10. KBantoBbie uucna. [IpaBuna otdopa.

11.  Omnwit Pe3epdopna. [lnanerapuas Mojenb aroMa, €€ HeI0CTaTKH.

12.  Tloctynatsl bopa.

13. O6o6mennas popmyna banbmepa. CiekTpaibHBIE CEPHH.

14. Teopus atoma Bogopoaa bopa

15. BeiHyxaeHHO€E u3nydyeHue. Jlazepsl.



16. Ctpoenue aTromMHOTO sijipa. M3oTorbl. SnepHoe B3auMoieiCTBHUE, €T0
CBOMCTBA.

17.  Jledekt Macchl U SHEPTHsI CBSI3U aTOMHOTO sifipa. Y IeIbHAst SHEPTHUS CBSI3H.

18. PaamoakTUBHOCTH. BU/bI paAMlOaKTUBHOTO U3IIYYEHHS, €T0 MPUpoa U
CBOMCTBA.

19. Tlepuon nmonypacnana. 3aKOH paJuOaKTUBHOTO pacraja.

20  SlnepHble peakiyu, MX BUABL. DHEPTUs sAepHOM peakiuu. LlemHas peakmus,
ycioBus ee npotekanusi. Kpurnueckas macca.

21.  Snepusbiit peaktop. [IpoGiembl U TEPCHIEKTUBHI SACPHON IHEPTETUKH.
22. TepmosinepHas peakuus. [IpoGieMbr TepMoOsiiepHON YHEPTETUKH.

23. DneMmeHTapHbIE YacTUIbl. Kiaccuukarms 31eMeHTapHbIX YacTHII.
AnTtnuactuiel. KocmMuueckue Jydu.

24. MeTtonpl perucTpaiii HOHU3UPYIOIUX U3ITyUYeHUH.
Tembl pepepaToB (F0MOTHUTEIbHAS PadoTa, He AABJISETCH 00A3aTEIbHOM)
1. BinsiHME paguoOaKTUBHOTO U3JIyYECHHS Ha KJIETKH )KUBOTO OpraHU3Ma.

2. IlpumeHeHre MUKPOCKOIIOB B OMOXMMHUYECKUX UCCIe0BaHUsIX. OnTrudecKas
MHKPOCKOTIMSI, HAIIPABJICHUS PA3BUTUS U COBEPILIECHCTBOBAHUSL.

3. DNEeKTPOHHBII MUKPOCKOI, HOHHBIN TPOEKTOP.

4. Ionspumetpust. [loasspuMeTpsl, UX UCTOIB30BAHUE JJIs1 OMOXUMUYECKOTO
aHanM3a OMOJOTUYECKUX KHUIKOCTEH.

5. PEHTreHOCTPYKTYPHBIN aHAJIN3, €70 TPUMEHEHHE.

6. DnexTpodope3 B OMOXUMUUYECKUX UCCIICTOBaAHUSX.

7. Meron neHTpuyrupoBaHus B OUOXHUMHUH.

8. SImepHbBIif MATHUTHBIN PE30HAHC B OMOXUMHUH.

9. Paanon30TOnHBIN METOA B OMOXUMHUYECKUX UCCIICTOBAHUSIX.

10. )Kuakue kpucTamibl, UX UCIOJIL30BAHUE B MEAUIIUHE.
KUAKOKpUCTAIIINYECKUE CTPYKTYPhI B OPTaHU3ME.

11. ®usmyeckue cBOMCTBA OEJIKOB.
MeToauveckue peKOMEHAALNNH VISl OPraHU3ANUMN CAMOCTOATEILHOM PadoThI
o AucHUIUINHe «OnTHKA, aTOMHAas UMK .

CamocTosiTeJIbHOE H3Yy4YCHHUE OTAC/IbHBIX BOIIPOCOB TEOPECTHIYECCKOIO



Kypca U KOHCIIEKTUPOBaHue, padoTa ¢ y4eOHOM JuTepaTypoil.

[Ipn u3ydyeHnn Marepuana HEOOXOAMMO BBIIACIHUTH TIJIaBHOE, OCHOBHOE B
uzydaemoit Teme. OOHUM U3 UEHTPAIBHBIX (PUBNYECKUX TOHATUN SIBISETCS
NOHATHE (PU3UYECKOTO sIBICHUS. M3noxkeHne cyTu (PU3HUECKOro SBIICHUS HYXHO
HAaYMHATh C XapaKTEPUCTHKU €ro KaueCTBa MPU MOMOIIM PUCYHKA WA CJIOBECHOU
dbopmynupoBku siBieHUsA. KadecTBO sBIIEHUSI CTPYKTYpHO OMpENEHSeTCS TpeMms
BOKHEUIITUMHU DJIEMEHTaMH: (U3UYECKOM CHCTEMOM, XapaKTEPUCTUKOU OOBEKTOB
CUCTEMBl U (DU3UYECKUMHU MPOILIECCAMH, KOTOPbIE MPOUCXOMAST B CHUCTEME. DTH
AJIEMEHTBI KaUeCTBA SABJICHHS HEOOX0IUMO 3a(DUKCUPOBATH B CBOEM KOHCIEKTE.

Hanee HEOOXOIMMO MEPEUTH K H3JI0KEHHID KOJUYECTBEHHON CTOpPOHBI
sBieHusl. OOBIYHO CHavyasia GOPMYJIUPYIOTCS OCHOBHBIE IMOJIOKEHUS (PU3NYECKON
MOJENN  SIBJICHUs,  JENAIOTCS  JONOJIHUTEIBHBIE  NPEANOJOKEHUA WU
dopmynupyercst ycioBus. Jlamee Bce HIAET MO OOBIYHOW CXEM€: HMPUMEHSIOTCS
COOTBETCTBYIOLIME (DU3MUECKHE 3aKOHBbI, U COCTaBIIIETCS 3aMKHYyTas CHCTEMa
yYpaBHEHUH; 3aTeM HUAET 3Tall MaTeMaTH4YEeCKUX MpeoOpa3oBaHMM, B pe3yJibTare
KOTOPBIX MOJYYaeTCsl aHAIMTUYECKOE BBIPAYKEHUE UCKOMOT0 (DU3MUECKOro 3aKOHa.
YTO rnaBHOE B KOJMYECTBEHHOM CTOPOHE SIBJIEHHN? BO-NEpBBIX, ’TO OCHOBHBIE
3JIEMEHTHI (PU3UYECKON MOJENH, JOMOJHUTENbHBIE MPEANONIOKEHUSI U YCIOBUS.
Bo-BTOpBIX, 3TO 3amMCh OCHOBHBIX (PU3MUECKUX 3aKOHOB. DTall MaTEMaTUYECKUX
npeoOpa3oBaHuid, MATEMATUYECKUX BBIKJIAJJOK MOKHO (PUMKCHPOBATh YaCTUYHO. B-
TPETBUX, - 3TO OKOHYATEJIBHOE aHAIMTUYECKOE BBIPAXKEHUE 3aKOHA. /[anee MOXKHO
TOBOPUTh O CIEACTBUSAX M3 3aKOHA, O MPAKTUYECKOM NPUMEHEHHH JaHHOTO
SIBJICHHUSI.

CtygeHT B TedeHHE ceMecTpa o00si3aH paboTarh C JUTEPATYpOH,
PEKOMEHJOBAHHOM JIEKTOPOM, MPU CAMOCTOSTEIIBHOM H3YyYE€HHH TEOPETUYECKUX
BOIPOCOB Kypca, NMPU MOJATOTOBKE K CEMHUHAPCKUM M JIaOOPATOPHBIM 3aHATHUSAM,
npu 00pabOTKe KOHCIEKTOB JIEKIMH, HamucaHuu pedepara, MTOATOTOBKE K
3a4eTam, SK3aMEHaM.

N3yvaemblii 10 yueOHHKY MaTepual MOJIE3HO MPOYUTAaTh KAaK MUHUMYM JBa

pa3sa. HpI/I IIEPBOM UYTCHHH 3allMCU HE ACJIAIOTCsA, IPOUCXOJHUT 3HAKOMCTBO C



o0mmelt CTPYKTypol (PU3NYECKOTO SBICHUS, C TMPAKTUYECKAM HCIOJIb30BAaHUEM
sBieHusi. [Ipy BTOPOM UYTEHHWH COCTABJISICTCS KPATKUA KOHCIEKT, B KOTOPOM
OTMEUAIOTCS TJIABHBIE CTPYKTYPHBIE 3JIEMEHTHI (DpU3udeckoro siBiieHus. Eciu mo
JAHHOMY BONPOCY JIEKIHsS YK€ TMPOYNTaHa, HEOOXOJUMO TPEIBAPUTEIHLHO
U3YYUTh Marepual MO KOHCHEKTY JEeKUHH, OoTMeyas TIJIaBHbIe "OpHUEHTHPHI"
busznueckoro sBiaeHUs. B ydeOHMKE MOXKHO MPOYMUTATH YTO-TO HOBOE 00
W3y9aeMOM SIBIICHUU, MOXKET OTKPBITHCS HOBAsi CTOPOHA, JeTallb, HE OTMEUCHHAS B
nexuuu. Bee 310 Hamo 3aduKcHpoBaTh Ha MOJISAX KOHCIEKTA JIEKIIUM.

Pemenne 3anau. CucreMaTH4eCKOE peIIeHUE 3a7ad — HEOOXOAMMOE yCIIOBHUE
YCHENIHOTO u3ydeHusl Gu3uKu. PemieHne 3amad momMoraeT ysSCHUTH (pU3WYecKuid
CMBICII SIBJICHUH, 3aKperuisieT B NaMsATd (QOpMyJibl, TPUBUBAET HABBIKU
MPAKTUIECKOTO MMPUMEHEHHUS TEOPETUUSCKUX 3SHAHHM.

[Ipu pemennu 3a1a4 HEOOXOIUMO BBITIONHSATH CIEAYIOIIEE:

1. CrnenaTth 4eprex, MOSCHSIOMMN 3alady (B TeX clydasx, KOrjaa 9TO
BO3MOYKHO). BBIMOMHATE €ro Hamo akKKypaTHO TIPU TOMOIIM YEePTEHKHBIX
MIPUHAJICKHOCTEH.

2. VYka3aTh OCHOBHBIC 3aKOHBI U (DOPMYJIBI, Ha KOTOPBIX Oasupyercs
perieHre 3a7ad, JaTh CJIOBECHYIO (OPMYJIHMPOBKY OSTHUX 3aKOHOB, Pa3bsCHUTH
OykBeHHBbIE 0003HAYCHUS, YIIOTpeOsseMble Tpu HanmucaHuu U ¢opmyn. Ecou npu
pEIICHUM 3a/layu MpUMeEHseTcs (hopmysa, MOJyYeHHas I YaCTHOTO Cydas, HO

BBIpaKAOIIast KAKOW-T100 (hU3HUECKUI 3aKOH, TO €€ CIEAYyEeT BHIBECTH.

3. Pemenne 3amaum conmpoBOXIaTh KPAaTKUMH, HO HMCUEPIIBIBAKOLIMMU
MOSICHEHUSIMH.
4, Pemmts 3amady B 0011eM BUJE, T.€. BBIPA3UTh HCKOMYIO BEJIMYUHY B

OYKBEHHBIX OOO3HAYCHUSAX BEIIMYWH, 3aJaHHBIX B YCIOBHM U B3ATHIX U3
CIIPABOYHBIX TAOJIHII.

duznueckre 3a7aydl BEChbMa MHOTOOOpPa3HBI M JaTh €AMHBIA pPEIenT HuX
pemieHuss HEBO3MOXHO. OnHAKO, KaK TpaBWIO, (U3NYECKUE 3aJaddl CIETyeT

pemarh B oOmem Buzae. llpu 3TOM cmocobe HE MPOU3BOIATCS BBIYUCICHUS



OPOMEXYTOUHBIX  BEJIWYUH;  YHUCJIOBbIE  3HAYEHUS  MOJACTaBISAIOTCA B
OKOHYATETHHYIO (padouyro) hopmyiTy, BRIpaXKAIONTYyI0 HICKOMYIO BETHINHY.

S. [ToacTaButh B pabouyio (GopmMyly pasMEpPHOCTH WIH COKpAICHHbIE
0003HAYEHHUS €AUHULl U YOSTUTHCS B MPABMIIBHOCTH €AMHHI] U3MEPEHHSI HCKOMOM
BEJTUYUHBI.

6. Boelpazuth Bce BeNUYMHBIL, BXOJslUME B padouyio ¢Gopmyiy, B
enununax CU u BeImucaTh UX A7l HATJSTHOCTH CTOJIOUKOM.

7. [ToacTaBuTh B OKOHYATENIBHYIO (POPMYITY, MOITYYEHHYIO B PE3yJIbTaTE
peleHus 3a1a4i B OOIIeM BUJIE, YMCIIOBBIC 3HAUYCHUS, BHIPAKCHHBIC B €IUHHUIAX
onHON cucreMbl. HecoOmioieHne 3TOro mnpaBuja MPUBOAMT K HENPABUIBLHOMY
pesynbraty. MCkiatodeHwe W3 3TOro mpaBWiIa JONYyCKaeTcs JUllb JUIsl TeX
OJTHOPOJIHBIX BEIMYHH, KOTOPHIE BXOJAT B BUAEC COMHOXXHUTEICH C OJMHAKOBBIMHU
MOKa3aTeNIIMU CTETICHU B YUCIHUTENb U 3HaMeHaTellb (popmyiibl. Takue BETMUYUHbI
MO>KHO BBIPQXXaTh B JIIOOBIX, HO TOJIBKO OJIMHAKOBBIX €MHUIIAX.

8. [IpoBecT BBIUMCIEHHE WCKOMOW BEJIMYWHBI, PYKOBOJCTBYSCH
npaBUIaMH MPUOIMKEHHBIX BBIYUCIICHUH, 3aMcaTh B OTBETE YMCIOBOE 3HAYCHUE
U COKpAIleHHOE HAMMEHOBAaHNE €IMHUIIBI U3MEPEHUSI UCKOMOW BEJTMYUHBI.

Q. [Ipu nmoxcranoBke B pabouyro popmyiy, a TakyKe MPHU 3aIKUCH OTBETA,
YKCJIOBbIE 3HAYEHUS BEJIMYUH 3aMUCHIBATHh KAK MPOM3BEJICHUE ECATUYHON Apodu

C OJIHOM 3Hauaiel nudpon mepes 3amiaToill Ha COOTBETCTBYIOIIYIO CTENEHb MPHU

ocHOBaHuHU JeciaTh. Hampumep, Bmecto 3520 Hago 3amucath 352x103, BMECTO

0,00129 3amucars 1,29x10~ 34 T.11.

10. OrneHuTh MPaBIONOI00HOCTh YHUCIEHHOTO OTBeTa. B psge ciydaen
Takas OIICHKAa IMOMOXXET OOHAPYXHUTh OUIMOOYHOCTH IMOJYYEHHOTO pe3yJibTara.
Hampumep, KIIJ[ TerumoBoii MammHBI HE MOXET OBITh OOJBINE ©IUHHUIIBI,
DICKTPUYSCKUN 3apsii HE MOXET OBITh MEHBIIE SJEMEHTapHOrO 3apsja
e=16x10"19Kn, ckopocTh Tena He MOXET OBITH OONBIIE CKOPOCTH CBETA B
BAKyyM€ H T.J.

IMoaroroBka k JadopaTopHbIM 3aHATHAM. Bo Bcex mnaboparopusx



CYIIECTBYIOT OCOOBI€ MpaBWa TIOBEACHHS CTYACHTOB, KOTOpPBIE HEOOXOIUMO
HEYKOCHUTEIBHO COOJI0/IaTh. DTHU TIpaBWjIa HA3BIBAIOTCS TMPABWIAMU TEXHUKH
0€30MacHOCTH.

3a 3HaHUE MPABWJI TEXHUKHA OE30MAaCHOCTH U 00S3aTEIHCTBO MX BBHITIOIHATH
KQKJIbIM CTYJEHT JOJKEH PACIUCAaThCA B COOTBETCTBYIOIIEM JKypHAJIE.

3amanue (TeMy paOOThI) CTYACHT MOJydaeT Ha MPEAbIIYIIEeM 3aHATUU.
JlomManrHio MOATOTOBKY K paboTe PEeKOMEHIYETCS BECTH CIEAYIOIMHUM 00pa3oM.
[IpounTaTh UMerolIeecss onucaHue paboOThl U OTMETUTH BO3ZHUKIIHE BOIPOCHI U
HESCHOCTH. 3aTeM TPOYHTATh COOTBETCTBYIOIIHNE pa3ieibl MO YYCOHMKAM HWITH
KOHCITeKTaM JIeKIui. [lociie 3Toro cHoBa BEpHYTHCS W K OINMCAHUIO, TIOJPOOHO
npopaboTaTh €ro U OCOOCHHO YacTh, MOCBSIICHHYIO MPAKTUKE, CACNaTh 3alUCH B
paboueli TeTpamu, COCTaBUTh W 3amKcaTh NPUMEPHBIH ITUTAaH TIPOBEICHUS
HKCIIEPUMEHTA.

[Ipuas Ha 3aHsATHE, CTYIEHT MPEIBSIBISET MPENOJAABATENIO CBOIO pabouyIo
TETpaab C 3alMCAMH, MPOJCIAHHBIMU BO BpEMs IMOATOTOBKH K paboTe, W clIaeT
oTueT mo mnpeabiaymen. [locme 3TOro MoXxHO, ¢ pa3pelieHusl MpernoaBaTers,
MOJIONTH K CBOEMYy paboueMy MECTy M O3HAKOMHUTBLCS C YCTaHOBKOW, 3aIlicaTh B
pabouyro TeTpajb JaHHBIE O MPUOOPaX.

[lepen BbImosHEHHEM pPaOOTBI CTYJAEHT OeceayeT C IMpernojiaBaTesieM
(mpoBoAMTCS AOMYCK K pabOTE), MpU STOM BBISICHAETCS, HACKOJIBKO CTYIEHT
MOATOTOBJIEH K padoTe.

HemoaroToBneHHpIl CTYACHT K paboTe HE JoIycKaeTcs. Ecimu pe3ynbTaTsl
OIpoca YJIOBJICTBOPUTEIBHBI, CTYICHT MOXKET BBIITOJIHATH PaOOTY.

[To oxoHYaHWU U3MEPEHHI CTYICHT TMOKAa3bIBAET MOJYUYEHHBIE PE3yIbTaThl
MPEToIaBaTellt0, KOTOPBIM TIPOBEpsSEeT H TOANMUCHIBaeT uX (0e3 moamucu
nmpernojiaBareniss pabora HE CYMTAaeTcs BbIMOJHEHHOHN). [locrme 3Toro MokHO
pa300paTh YCTAaHOBKY M MPUBECTH B MOPSOK pabodee MecTo.

O6paboTka pe3yJbTaToB U OQPOPMIICHHE OTYETa MPOBOJIUTCA B TEUCHHUE
HEJISIM TIOCJe BBIMOMHEHUST paboThl. CTyIEHT, HE CIABIIMKA OTYETa B CPOK, K

cieayrlieit pabore He TOMyCcKaeTcsl.



IMoaroroBka pedepatos (pedepaTUBHBIX I0KJIAIOB).

Onnoit u3 ¢GopM BHEaAyAUTOPHOM CAMOCTOSTENBHOM pabOThI CTYIEHTOB
apisgtoTcss  pedeparsl.  Pedepar  sBiseTcss NUCBMEHHBIM — JIOKJIAQJOM  Ha
ONpENEICHHYI0O TEMY, OCBELIAIOIMM €€ BONPOChHl Ha OCHOBE 0030pa
JUTEPATYPHBIX M JPYTrUX HCTOYHUKOB. B moboM pedepare paccMmarpuBaercs
KaKoe-TO KOHKpETHOe (hU3MYECKOe SIBIICHUE, METOJ HCCIeNOoBaHus, (puzndeckui
npubop u T.4. CiemoBaTeabHO, U U3YYCHHUE JTUTEPATYPhl, U HamucaHue pedepara,
u ero opopmIIeHHE IOJDKHBI MPOBOAUTHCS HA OCHOBE aHalin3a (U3HYECKOTrO
SBJICHUSI WM TPYMIBI SIBICHUH, (PU3MUECKUX METOJIOB uccienoBanus. B pedepare
HEJIb3s1 OTPAHUYUTHCS TOJIBKO M3JI0KEHUEM KOJIMYECTBEHHOW WM KaueCTBEHHOM
CTOPOHBI SBJICHHSI, BBIBOJIOM U aHAIN30M (U3MYECKUX 3aKOHOB. 3/1€Ch MOJIE3HO
JlaThb UCTOPUYECKYIO CIPABKY, HEOOXOAMMO MOKa3aTh, KaK JTaHHOE (DU3UYECKOe
SBJICHHE, TPUOOP, METOJ| MCCIEIOBAaHUS MPUMEHSETCS B 00JIACTH, CBSI3aHHOW C
npodeccuoHanbHON MOArOTOBKOW cTyneHTta. [Ipu moaroroBke pedepara Hamo
WCIIOJB30BaTh  JOMOJHUTENIbHBIE  MCTOYHHUKH  JIUTEpPaTyphbl, CIPaBOYHUKH,
NHTEPHET-pecypcsl. Ciaeayer yuyecTb, YTO HCHOJIb3YEMbIE UCTOUYHUKHU JTOJKHBI
OBITh HE CJIIUIIKOM CTapbIMU (IO €CTECTBEHHBIM HAyKaM JKEJIaTeJIbHbl UCTOUYHUKHU
uHdopmaruu 3a nocineanue 10 ner). B pedepare nomkna ObITH MpeacTaBiIeHa U
apryMEHTUPOBaHa COOCTBEHHAsl TOYKa 3pEHUSI CTYJEHTa IO HCCIEIyeMOMY
BOIpoCy, cGhOpPMYyJIUPOBaHBI BBIBOABI 1O pabore. Pedepar mpomxeH ObITH
npaBuiIbHO OGOpPMIIEH, CTPYKTYPUPOBaH, COJEPKAaTh CIIUCOK JHUTEPATypbl B
cootBeTcTBHM ¢ ['OCToMm.

PedepaTuBHblii nOKJIaa JODKEH BKJIOYaTh B ce0s  1edb  paboOThI,
XapaKTepUCTUKY UCIOJIb3YEMBIX METOJOB MCCIEIOBAHUS U CYIIIHOCTH H3y4aeMbIX
SBJICHUHM, ONMHMCAHUE SKCIEPUMEHTAIBHOM 4yacTu (eciau oHa OblIa), OCHOBHBIC U
HanOoJiee MHTEPECHBIC PE3yJbTaThl U BBIBOABI MO pabore. Jlokimag HE JOKEH
3aHUMaTh MHOro BpeMmeHHu (7-10 MuHYT), *KenaTeabHO 3apaHee MNOATOTOBUTH
OCHOBHBIE TE3UCHI.

IloaroroBka K 3avery, IK3aMeHY. 3a4eT WM dK3aMEH MO (U3HKE - UTOT

pa6OTBI CTyACHTA B TCUCHUC CEMCCTPA. I'oToBUTBLCS K HUM CICAYCT YiKE C IICPBLIX



HEJeNb CEMECTpa, HE OTKJIAJbIBas 3Ty paldOTy Ha 3K3aMEHAIMOHHYIO CECCHIO.
HeoOxomumo B KaneHAapHbIE CPOKM BBIMOJIHUTH W CIaTh BCE JabOpaTOpHbIE
paboThl U UHBIE 33/IaHMs, T.€. K 3a4€THOM Hejese (3TO MOCHEAHsIS HeJes nepen
HK3aMEHALIMOHHON Ceccueil) NOJDKHBI OBbITh BBINOJIHEHBI BCE MEKCECCHOHHBIC
paboThl. 3a4eT MOXKET MPOBOJIUTHCA B JOpME TECTUPOBAHMUSI.

HemnocpenctBeHHO miepea 9K3aMEHOM HEOOXOJUMO CHUCTEMAaTU3UpPOBATH
MaTepuasl JIEKUUW, YETKO BBIACIUTH CBS3UM MEXKIY pPa3JIMYHBIMU DJIEMEHTaMU
Kypca. Marepuan no KaxxaomMy BONPOCY HYKHO MPOYUTATh HE MEHEE NIBYX pas,
UCIIOJIb3Ysl YYEOHUK M KOHCIEKT JIEKIUH, 3aT€M CaMOCTOSATEIbHO BOCIIPOU3BECTU
€ro, 0053aTeNbHO 3aluChiBasi HEOOXOOUMBIE 3aKOHbI M (OPMYJIbI, BBIAEIHUTH
HEMOHATHBIE MOMEHTHI I TOTO, YTOOBI MPOSICHUTh UX HA KOHCYJBbTAIlMU HEPE]
DK3aMEHOM.

TpeOoBanus Kk npeAcTaBIeHUIO U 0POPMJICHUIO Pe3yJIbTATOB
CaMOCTOAITEIbHOI PadOThI

TpeOooBanusa k KoHcmekry. KoHCmekr mno BompocaMm, H3y4aeMbIM
CTYZAEHTOM CaMOCTOSITEJIbHO, TaK K€, KaK M KOHCHEKT JIEKIUM, TOJIKEH ObITh
HaIlMCaH aKKypaTHO, pa300puuBbIM MovyepkoM. HeoOXoammMo ocTaBisiTh MO s
BOIPOCOB M 3amMedaHuid. B KoHcmekTe 00s3aTellbHO JOJKHA OBITh 3amKcaHa
u3ydyaeMas Tema, JaH IMepeuyeHb OCHOBHBIX BOINPOCOB, pa3OupaeMblX B JaHHON
TE€Me, PAaCCMOTPEHA CYIIHOCTh 3TUX BONPOCOB. M3i0xkeHne BonpocoB HEOOXOAMMO
HOSICHATh PUCYHKaMH, cxeMaMu, rpadukamu. K npuBogumMbeiM GopmyiiaM HYKHO
JaBaTh TIOSICHEHHS.

TpeOoBaHus K NMOArOTOBKE BONPOCOB Ha ceMuHap. CTyIEeHT AOJDKEH
IIOKA3aTh:

1. 3HaHue GuU3NUECKOW CYIIHOCTH SIBJICHUW, YMEHUE JlaTh YETKOe
ornpeneneHre PU3NYECKUX BEJMUYHMH, 3HAHUE B3aUMOCBS3EH MEXIy (PU3NUECKUMU
BEJIMYMHAMM.

2. SlcHoe mNOHUMaHUE NPUKIAJAHBIX ACIEKTOB HM3Yy4aeMbIX (PU3MUYECKHUX
TEOPUH.

3. YMeHHe BbIBECTM U OOBICHUTH pacueTHble ¢Gopmynsl. [Ipu BbiBozE



bopMyIBl CleayeT MCXOIUTh U3 OCHOBHBIX 3aKOHOB (3aKOHBI HbIOTOHA, 3aKOHBI
coxpaHeHus, 3aKoH OMa U T.1.).

TpeGoBanus k pemenuio 3agaum u ero opopmiaeHuro. CTyeHT JT0JKEH
MOKa3aTh SICHOE MOHMMAaHUE MOCTABICHHOM mepen HUM 3agaud. [IpeacraBneHHoe
pelieHre JTOJKHO MOJHOCTBhIO OTpakaThb BCE OCHOBHBIE ATambl paboThl. JlOMKHO
ObITh 3allMCaHO YCIOBHUE 3aJa4yM, NPOU3BEIACH IMEPEBOJ CAUHUI] H3MEPEHUS
buszngeckux BeaudrH B cuctemy «CH», mpu HEOOXOAMMOCTH CIENIaH YePTEeX WITH
PUCYHOK, MpUBEIeHbl HeoOXoaumMble (opMysibl. 3afady ClelyeT peluTh cHaJyaia
B 00I11IeM BHJI€, COITPOBOXK/Iasl pelICHNE KPaTKUMU KOMMeHTapusiMu. [lomyyeHHbIi
B pe3yJbTaTe PELICHUsS YUCICHHBIM OTBET CJIEAYET OLEHUTh C TOUYKH 3PEHUS

TpeOoBaHuA K YCTHOMY OTBeTy IMPH /JAONYyCKe K BbINOJHCHUIO
JaboparopHoil padorbl. CTyICHT JOJKEH MOKA3aTh:

l. SlcHoe mOHMMaHWE TIOCTaBIECHHOW IME€pell HUM 3aJa4yd. 3HAHUE
(bu3MYECKOM CYITHOCTH SIBIICHUN, KOTOpBIE OYAYyT U3ydaTbCsl, YMEHHE JAaTh YETKOE
OMpENICJICHUE BCEX U3MEPSEMbIX BEJIWYMH, 3HAHUE B3aMMOCBS3EH MEXKIY
bu3MYeCKUMU BETUYHMHAMMU.

2. SlcHoe mOHWMaHWE TPUMEHIEMOTO METOoJa HW3MEPCHHM, 3HAaHHWE, B
OCHOBHBIX 4YepTax, NpPUHIMMA JCHCTBUS HCIONB3yEeMBIX B paboTe MpuOOpPOB,
3HaHHE TPeOOBAHMI TEXHHKW O€30MACHOCTH M 0OE€30MacCHBIX METOJIOB PabOTHI C
71a00paTOPHON YCTaHOBKOM.

3. YMeHue BbIBECTM U OOBSICHUTH pacueTHble ¢dopmynbl. [Ipu BeiBozE
dbopMyIbl CleAyeT UCXOIUTh M3 OCHOBHBIX 3aKOHOB (3akOoHBI HbIOTOHA, 3aKOHBI
coxpaHeHus, 3akoH OMma u T.11.).

TpeGoBanusi k oTyery no jadoparopHoii padore. Otuer (mabopaTopHas
KapTO4yKa) JIOJKEH TMIOJHOCThIO OTpakaThb BCE€ TMPOBEACHHBIE U3MEPEHUS,
BBIYUCJICHUS U UX PE3YJIbTATHI.

[Ipu omeHke pabOTHI CTyAEHTa TMPENOJaBaTEh YYHUTHIBAET BCE ATallbl
paboThl cTtyaeHTa Haja oTdeToM. Ecnu oTueT He ObLI MPUHSAT MpENojaBaTesieM U
BO3BpAIIIEH MJIs1 TOPaOOTKH, TO BCE MCIPABICHUS BHOCSTCS B TOT K€ DK3EMILISP

oT4CTa, IIpH H€06XO,Z[I/IMOCTI/I MOJKHO I[O6aBJ'I}ITI) K HEMY 4YHCTBIC JHMUCTBI, HO



MepBOHAYAJILHBIN BAPUAHT C MOMETKAMU MPETNo1aBaTeNs JOJKEH ObITh COXPAHEH.

Otuet mo 1abopaTopHOM paboTe MOJKEH COMIePKATh:

1. Kpatkyio ¢popMynupoBKy 1ieu padoThlI.

2. CxeMmaTH4eCKUM YepTek, MOACHSIOMUM YCTPOHMCTBO mpudopa WiIn
YCTAHOBKH Y MIPUHLIHUII €T0 ACHCTBHUS.

3. Kparkyro Teopuio, coaepxamryro pabouyro  popmyiny  uium
MOCJIEIOBATEILHOCTH (POPMYIL.

4. Pe3ynbTaThl U3MepeHUi (MO0 BO3MOXKHOCTU B ¢dopMme Tadauir). B oTuere
clieAyeT MPUBOJUTH PE3YyJbTaThl BCEX M3MEPEHUN, B TOM YHUCJIE M OKa3aBIIUXCS
OMMUOOYHBIMU. YKa3bIBA€TCA W TMPUYMHA, O KOTOPOM OHM HCKIIOYEHBI W3
JAJIbHENIINX BbIYUCIICHUN.

5. Bbluncnenue pe3ynbTaToB. BEIYMCIICHUS TPUBOIATCS B CIEAYIOLIEM
BUJIC: BBINMUCHIBAETCA CHaudaia (opmyina B oOIieM Buje, 3aTeM Ta xe dhopmysa ¢
MOJACTAHOBKOW YHCIICHHBIX 3HAYEHUN BEIWYWHBI. ECIM OllHa U Ta K€ BEIWYMHA
BBIYHUCIISICTCS] HECKOJBKO pas, TO (hOpMYITy MOBTOPSATH HE CIICTYET.

6. Beruucnenne mnorpemnocteit. I[lpuBoastcs Gopmynbl  BeUKCIEHUS
MOTPEIIHOCTEN U pacyeThl MO 3TUM (OpMYyJIaM.

7. OKOHYATENBHBINA PE3yIbTAT WK TAOJIHIIA PE3YIHTATOB.

8. BemBogpl. K HHM OTHOCATCA: 3aKIIOYEHUE O COOTBETCTBHHU
AKCIEPUMEHTAJIbHBIX PE3YyJbTaTOB TEOPETUUYECKUM, O BO3MOXKHBIX MPUYHUHAX
OTKJIOHEHUH, O CPAaBHUTEIBHOW POJIA OTIAEJIBbHBIX UCTOYHUKOB IOIPEIIHOCTEN, O
HeJI0CTaTKaxX MPUMEHSIEMOro METo/1a, MPUOOPOB U T.I.

TpedoBanus k opopmiieHuro pedepara:

1. Pedepar momxeH OBITH MOATOTOBICH Ha JucTax Qopmara A-4 ¢
OCTaBJIEHHBIMU HA HUX MOJISIMA U IPOHYMEPOBAHHBIMU CTPAHUIIAMU.

2. OOwveM pedepaTa MODKEH COCTaBIATH MpUMEpHO §-12 cTpaHwmIl
MaIlMHOMKUCHOTO TEKCTA.

3. Bnauanme mnomemaeTcs TUTYJbHBIM JIMCT, Jajiee IUIaH — TIEPEYCHb
OCHOBHBIX  BOIIPOCOB,  paccMmarpuBaeMblx B pedepare.  MzmoxeHue

paccMaTpuBaeMbIX BOMPOCOB  CJIEAYET CONPOBOXKAATh BBIBOAOM  (OpMYyII,



HEOOXOJUMBIMU pPHUCYHKaMH, YepTekaMu U cxemamMu. B  koHue paloTbl
(bopMyITUpYIOTCA BBIBOJIBI, AA€TCS CIHMCOK HCIOJIB3YEeMON JIUTEPaTyphbl, CTABUTCS
MOJMKCH CTYJEHTA, J1aTa.

4. Ilpu moaroTroBke pedepara cieayeT UCIOIb30BaTh OPOIIIOPHI, YUeOHUKH,
CTAaThU B HAYYHBIX U HAYUYHO-TIONMYJIAPHBIX KypHatax, UHTEPHET-pecypcsl.

5. Pedepar mnpencraBusercs B CpPOKH, NPEAyCMOTPEHHbIE Y4E€OHBIM
rpadukoM, U 3aIIUIIACTCS.

KpuTepun onieHKH BBITOJTHEHUSI CAMOCTOAITE/ILHOI PadoThI.

Kputepun ouneHkn padoTbl 10 CaMOCTOSITEJIbHOMY H3YYEHHUIO
OT/AEJbHBIX BOINPOCOB TEOPETHYECKOI0 KYpca H HMX KOHCHEKTHPOBAHUIO
(0ay1Bl CyMMHPYHOTCH € 02/UIAMH MPOMEXKYTOYHOM ATTECTALMH).

3 Oanya — B KOHCTIEKTE JaHO OINpeAeNieHNe OCHOBHBIX MOHATUH, U3JI0KEHA
CYIIHOCTh (DU3MYECKUX SBJICHUM, U3ydYaeMblX B JaHHOW TeMe, JaHbl
bopMyIMpOBKH  (PU3UYECKHUX 3aKOHOB, TIOKa3aHbl B3aWMOCBSI3U  TOHSTHUH,
CIeACTBUS (PU3NYECKUX TEOPHH, MPUMEPHl MPUMEHEHUS U3y4yaeMbIX (PU3UUECKUX
3aKOHOB. M3ydaemblil BOIPOC MOJHOCTBIO PACKPBIT, MaTEpHal CTPYKTYpPHUPOBaH,
NPEACTABIEH C HCIOJIb30BAHUEM TMOSCHSAIOIIMX PHUCYHKOB, CXEM, TIpa(HKOB,
tabnui. KoHcnekT HamucaH akkypaTHO, yKa3aHbl yUeOHUKH M y4eOHbIE TTOCOOus,
UCIIOJIb3YEMbIE TPU MOArOTOBKE KOHCHEKTAa, HMMEIOTCS TOJiA [Js 3aMe4YaHUi
npenojaBaress, choOpMyIUPOBaHbl YTOUHSIOIINE UM HESCHBIE BOIPOCHI.

2 Oamia - B KOHCIIEKTE JIaHO OIpE/AeSieHUe OCHOBHBIX MOHSITHM, U3JI0KEHA
CYIUHOCTh (U3MYECKUX SBJICHUH, M3y4yaeMblX B JaHHOW TeMe, JaHbl
GbopMyIMpPOBKM  (PU3MYECKHUX 3aKOHOB, TIOKa3aHbl B3aMMOCBSI3U  IOHSTHUH,
ciencTBUsl (PU3UIECKUX TEOPUid, TPUMEPHI MPUMEHEHUS U3YYaeMbIX (PU3MUECKHUX
3aKOHOB. M3ydaeMblii BOIIPOC PacKphIT, MaTepHal CTPYKTYpUPOBaH, MPEICTaBICH
C UCMOJIb30BAaHUEM MOSCHSAIOIINX PUCYHKOB, cXeM, rpadukoB, Tabmun. KoHcnekT
HaIMCcaH aKKypaTHO, yKa3aHbl YYEOHUKH U yuyeOHbIE TOCOOUS, UCTIONb3YEMbIE TPU
MOJATOTOBKE KOHCIEKTa, HWMEIOTCS ToJid JUIs  3aMeyaHul  [pernojaBaTenis,
c(OpMyIMPOBAHBI YTOUHSIOIINE MIIA HESICHBIE BOMPOCHI.

I[OHYCK&GTCH oaHa - ABC HCETOYHOCTH B HM3JIOKCHHHM BOIIpOCa H



HECYIIECTBEHHBIEC TOTPEIIHOCTHA B O(POPMIICHUH KOHCIIEKTA.

1 Gamn - B KOHCIIEKTE JAHO OMNpPEJEICHUE OCHOBHBIX MOHSTUN, M3JI0KEHA
CYIIHOCTh (DU3MYECKUX SBJICHUH, H3y4aeMblX B JaHHOM Teme, IOKa3aHbI
B3aMMOCBS3HM MOHITHA, AaHbI (HOPMYITHPOBKU (PU3NIECKUX 3aKOHOB. M3yuaemblii
BOIIPOC B OCHOBHOM DAaCKpBIT, MPU U3JI0KEHUM MaTepuajia HUCIOIb3YIOTCS
NOSICHSIIOIINE PUCYHKH, CXeMmbl, rpaduku, Tabmuubl. KoHcnekT Hamucan
aKKypaTHO, yKa3aHbl Y4YeOHHKH M Yy4yeOHbIE TMOCOOMS, HCIOIb3yeMbIE MPH
MOJITOTOBKE KOHCIEKTA, UMEIOTCS MOJIs I 3aMeYaHuil ipernojaBaTess.

Jlommyckarorcst HekoTopble ommoOku (1) u HeTouHOocTH (2-3) B M3II0KEHUHU
BOIIPOCA U MOTPEHTHOCTH B 0()OPMIICHUH KOHCIIEKTA.

0 6anminoB — KOHCIIEKT HE MOJATOTOBJIEH, WU MOATOTOBJIEH (POpPMaJbHO; HE
packppiTa CYIIHOCTh HM3y4aeMOI'O BOMNpPOCa, HE TOKa3aHbl B3aHMOCBS3U
¢u3nyecKux MOHATUNA, HET NPHUMEPOB HCIOJB30BAaHUS 3aKOHOB (DU3UKH WIIH
($u3NYEeCKUX METOAOB U MPHUOOPOB, HE MPOCIEKHUBACTCS CTPYKTypa H3y4yaeMoro
Bonpoca. B wu3n0keHMHM Marepuana JIonylieHbl TpyoOble ommOku. KoHcmekt
HaIMCaH KOe-KaK, He yKa3aHa MCIIOJIb30BaHHAs JIUTEPaTypa, JIUOO HCIOIb30BAHbI
HEMOAXOASIINE UCTOYHUKU UH(OpMAIUH.

Kpurtepun oieHKH caMOCTOATEIBLHOM NMOATOTOBKH CTyIeHTa K
BBINIOJTHEHHIO JIA00PATOPHOH PadoThl U 0POPMIIEHHIO 0TYETA

4 Gamia - eciau MpU JOMYCKE U 3allUTe TEOPHUH MO JabopaTOpHON padote
CTYIACHT IMOKAa3bIBAE€T IMPOYHBIE 3HAHUS OCHOBHBIX (PM3MUECKHX MOHATHM M MX
B3aMMOCBSI3€M, CYIIHOCTU (PU3MYECKUX SBIICHUM, paccCMaTpUBAeMbIX B padoTe, U
yMEHUE UX OOBSICHUTH, 3HAHME METOAOB M3MEPEHUMN, MCMOJb3yEMbIX B padore,
METOJMKN 00pabOTKH PE3yJbTaTOB M3MEPEHHS, MPABWI TEXHUKH O€30MaCHOCTH,
XOopolllee MOHMMaHWe MPOPECCHOHAIBHON 3HAYMMOCTH HM3Yy4aeMbIX BOIPOCOB.
Otuer mo pabore odopmMiIeH aKKypaTHO, B COOTBETCTBUU C TPEOOBAHHSIMH,
CTPYKTYpUpPOBaH, (M3MUYECKHWE BEIUYMHBI TMPEACTABICHb B CHCTEME €IUHUII
«CH», BpIUKCIEHUSI HE COAEPkKAT OMMUOOK; MPABUIBLHO U MOJHO C(HOPMYIUPOBAH
BBIBOJI 11O paboTe.

2-3 Oayia - ecliy TpH JOIMYCKE M 3aluTe TEOPUH IO JTabopaTOpHOM padoTe



CTYACHT IOKa3bIBA€T XOPOIIWE 3HAHUS OCHOBHBIX (PU3WYECKUX TMOHATHH M HX
B3aMMOCBSA3€H, CyITHOCTH (PU3UUYECKUX SBJICHUH, paccCMaTpMBaeMbIX B pabote, U
YMEHHE UX OOBSICHWUTH, 3HAHME METOJOB M3MEPEHUM, HCIOJIb3YyEMBIX B padore,
METOJMKN O0OpabOTKU PE3yJIbTaTOB U3MEPEHUS, NMPABUI TEXHUKH OE30MACHOCTH.
JlomyckaeTcsi ofHa-Beé HETOYHOCTU B oTBeTe. [loka3aHO Xopoliee MOHUMaHHE
npo(eCCHOHATIBHOM 3HAYUMOCTH M3ydaeMbIX BompocoB. Otder mo pabote
oopmiileH aKKypaTHO, B OCHOBHOM — B COOTBETCTBUU C TpPEOOBAHUSIMH,
CTPYKTYpUpPOBaH, (M3UYECKUE BEIUYMHBI MPEACTABIECHbl B CHCTEME €IUHMUII
«CHW», BbIUKCICHHS HE COAEpkaT OMHMOOK; MPaBMJIBHO M TOJHO CHOpMYIHpPOBaH
BBIBOJ 110 pabote. Jlomyckatorcs He Oosiee 2-X HEJ0UETOB B 0()OPMIIEHUH OTYETA.

1 OGann - eciu mpu 3alMTe TEOPUU U JIOMYCKe K J1abopaTopHOM pabote
CTYIACHT TOKa3bIBA€T HE CIHUINKOM TJIyOOKHE 3HAHUS OCHOBHBIX (PH3UUYECKHX
HNOHSATUN U UX B3aUMOCBSI3€H, CYITHOCTU (PU3MUECKUX SIBJICHUM, paccMaTpUBaEMbIX
B paboTe, 1EMOHCTPUPYET, B 1I€JIOM, 3HAHUE METOJOB U3MEPEHU, NCIOIB3YEMBIX
B paboTe, METOOUKH OOpabOTKH pe3yJbTaTOB H3MEPEHMs, NPABUJI TEXHHUKHU
oe3omacHoctu. [loka3aHO ompeneneHHOE MMOHMMaHME MPOPECCHOHATBHON
3HaYMMOCTH HM3y4aeMbIX BOMpocoB. OTdyeT mo pabote odopmileH aKKypaTHO, B
OCHOBHOM — B COOTBETCTBUM C TpeOOBaHUAMH, (U3HMUECKUE BETUYHUHBI
npencTaBieHbl B cucteme enuHul] «CH», BblYMCIIEHUST HE colep)kaT TpyObIx
OMO0K; B OCHOBHOM, MPaBUIILHO C(HOPMYIHPOBAH BBIBOJ 11O padoTe.

Menee 1 Gamna - ecnu mpH 3allMTe TEOPUU U JOIMYyCKE K JJaOOpaTOpHOM
paboTe CTYIEHT MOKa3bIBaCT HETITYOOKHE 3HAHUSI OCHOBHBIX (DU3MUECKHUX TMOHITHN
U HUX B3aMMOCBA3CH, CyIIHOCTH (PU3UYECKUX SIBICHUH, paccMaTpUBaeMbIX B
pabote, 1100 OTCYTCTBHE TaKWX 3HAHUM, JEMOHCTPHUPYET IJIOXO€ 3HAHWE WU
HE3HAHHE METOJI0OB U3MEPEHUM, UCIOJIb3yeMbIX B paboTe, METOAMKU 00pabOTKH
pe3yabTaTOB M3MEPEHHs, MpaBWJl TEXHUKM Oe3omacHocTH. Her noHumanus
mpoecCHOHANLHON 3HAYUMOCTH H3y4daeMbIX BompocoB. OtueT mo pabote
opopmiieH 0Oe3 coOsrofeHusi TpeOOBaHMI K HEMy, HE CAelaH WM CiAelaH C
OLIMOKaMU MEPEBOJI €AMHULl U3MepeHHs BenuunH B cuctemy «CU». Berunciaenus

cojiep)kar rpyObie ommuOKH; He cHOPMYJIUPOBAH BBIBOJA MO paboTe, MO0 OH HE



COOTBETCTBYET IIeJId PaOOTHI.
Kputepuu omieHKH caMOCTOSITEIbHOM MOATOTOBKH CTYI€HTA K
CeMHHAPY U pellleHnI0 32124

Pesynbratel camMocTOsITENbHON pabOTHl CTylEHTa IO TMOJATOTOBKE K
CEMUHAPCKUM 3aHSATUSAM OTPAXKAIOTCA B YCTHOM OTBETE CTYIEHTa HA CEMUHAPE U B
perieHuu UM 3aaad. Kputepun oneHuBaHUs STUX BUAOB PabOThI MPEACTaBICHBI B
IIPUIIOKEHUH 2.

Kpurepuun  ounenkum  pedepara/pedepaTuBHOIO  J0KJIAJa  NPH
onpeJieJieHUM TeKYLIero PpedTHHra cTyAeHTa (JOMOJHHUTE/]bLHasEi padora
CTYAEHTA, He ABJISIETCH 00513aTe/IbHOM).

5 0aJlJIOB BBICTABIAETCS CTYACHTY, €CIIM CTYIEHT MPEICTaBHII COJAEpKaHUE,
MOJTHOCTBIO COOTBETCTBYIOIIEE 3asBICHHON TeMe paOOoThl, BBIICIII U PACCMOTPE
OCHOBHBIE BOIIPOCHI, BBIpPA3UJl CBOE MHEHHE MO CHOpPMYIUPOBAHHOHN mIpobdiieMme,
aprymeHtupoBan ero. IlpuBeneHbl JaHHBIE OTEUYECTBEHHOM M 3apyOexHON
JUTEepaTyphl, chpaBouHas uHGopMmanusa. PaccmoTpensl mpodeccnoHambHbIC
acniekTbl TpoOsiembl. CTyJEHT TOKaszal BIaJCHHUE HABBIKOM CaMOCTOATEIbHOMN
UCCIIEIOBATENILCKOM paboThl 1O TeMe;, MeToJaMH ¢ TpUEeMaMH aHaIu3a
TEOPETUYECKUX W/WIM TPAKTUYECKUX AacleKTOB H3ydyaeMOM 00J1IacTH, yMEHHE
paborate c¢ nureparypoirt u MHTEPHET-pecypcamu. ®axtudyeckux OHIMOOK,
CBSI3aHHBIX C MOHMMaHHUEM MpoOseMbl, HeT. OdopMieHre paboThl COOTBETCTBYET
TpeboBanusiM. [lpu ycTHOM 3amurTe pedepaTta CTYACHT TOKa3al YMEHHE
apTyMEHTHUPOBAaTh CBOIO TOYKY 3pEHHS, OTJIMYHOE 3HAHWE MaTepHana,
NPEJICTAaBICHHOTO B paboTe, Xopolee BlaJeHNUEe JJOTHYECKH BBICTPOCHHOW YCTHOM
peubio.

3-4 - Oamma - paboTa XapaKTepU3yeTCs CMBICIOBON OOIIHOCTHIO,
CBSI3HOCTBIO U MOCJIE0BATEIbHOCTBIO U3JIOKEHUS; OMYIIEHO He Oosee 1 ommoku
npu 0OBSICHEHUHU CMBICIIA WK cojep)kanus npooiemsl. CopeprkaHnue, B OCHOBHOM,
COOTBETCTBYET 3asBIIEHHOW Teme. [l aprymMeHTanuyd MPHUBOIATCS JaHHBIC
OTEYECTBEHHBIX M 3apyOexHbIX aBTOpoB. PaccMoTpeHbl mpodeccruoHaabHbIe

ACIICKThI HpO6HeMBI. HpOI[CMOHCTpI/IpOBaHBI HCCIICAOBATCIIbCKUE YMCHUSA H



HaBbIKUM. Cepbe3HbIX (DAKTUYECKUX OIIMOOK, CBSI3aHHBIX C MOHMMAaHHEM
npobsieMbl, HeT. JlomyiieHsl ofHa-iBe OIMMOKUM B odopmieHun padbotel. [lpu
YCTHOM 3ammre pedepaTta CTYJIEHT MOKa3all yMEHUE apTyMEHTHUPOBATh CBOIO TOUKY
3peHHusA, XOpollee 3HAaHWE MaTepHalia, MNPEICTaBIEHHOIO B padoTe, Xopolee
BJIaJICHUE JIOTHUYECKH BBICTPOCHHOM YCTHOM pEYbIo.

1-2 Oanna - CTyAGHT MPOBOAMUT JIOCTATOYHO CAMOCTOSITEIbHBIM aHAIU3
OCHOBHBIX BOIIPOCOB TEMBI; B IIEJIOM MOHHMAET CYIIHOCTh pPaccMaTpHUBAEMBIX
bu3nUecKuX SIBIICHUN, OJIHAKO JOIYCKAaeT HapyLIEHUE TMOCIeA0BATeIIbHOCTU H
CBA3HOCTH B MW3JI0KE€HHUU BompocoB. [lpemmaraemprii Marepuan, B OCHOBHOM,
COOTBETCTBYET TeMe palboTel. PaccMoTpeHbl HEKOTOphIE MNPOQPECCHOHAIBHBIE
acnekThl mpooOiemsbl. Mcnonbsytores nauteparypusle ucrounuku 1 MHTEPHET-
pecypcbl.  JlomyimieHo He Oosnee 2 omwuOOK B COAEpKaHUU BOIMPOCOB U B
oopmiienun pabotel. [Ipu ycTHON 3ammuTe pedepaTa CTyIEHT HOKa3al yMEHHE
U3JI0KUTh CBOKO TOUKY 3PEHHsI, 3HAHUE OCHOBHOI'O MaTepuasa, peCTaBICHHOIO B
pabore.

Menee 1 Oamma - pabGota mpeacTaBisieT coOON TMepecKa3aHHBIM WM
MOJHOCTBIO TEPENUCAHHBI HMCXOJIHBIA TEKCT 0€3 Kakux Obl TO HHU OBLIO
KOMMEHTapueB, aHanu3a. He packpbelTo conepkanue TeMbl. He paccMoTpeHsl
npodeccruoHanbHbIe aCIEKTHI TPo0IeMbl. JlomyieHo Tpu win 0ojiee Tpex OmmnooK
B M3JI0)KEHUWU CYIIHOCTH BOMNPOCOB M B odopmieHuu padoTel. Mcnonb3yrorcs
ycTapeBline UCTOUYHUKU uHpopmarnmu. [Ipu ycTHOH 3amuTte pedepara CTyACHT HE
YMEET W3JO0KUTh CBOIO TOYKY 3pEHUsS, IIOKa3bIBAET HE3HAHUE OCHOBHOIO
MaTepuana, MpeACTaBICHHOrO B padoTe, HE BIaJCET CBI3HON YCTHOU PEUbIo.

KpuTtepun oieHKH caMOCTOATEILHOM NMOATOTOBKH CTyIeHTa K
3a4eTy/3K3aMeHy

Pe3ynbTathl caMocTOSTENbHOM pabOTHI CTYIEHTa MO MOATOTOBKE K 3a4eTy U
IK3aMEHY OTpa)xaroTcs B YCTHOM OTBETE CTyJICHTa Ha
3ayeTe/PK3aMeHE/KOHTPOJIBHOM cobecenoBanun. Kputepuu OLIEHHBAHUS 3TOTO

BHJ1a paOOTHI MPEACTABICHBI B IPUIIOKEHUN 2.
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IHacnopt

(oH/1a O1IEHOYHBIX CPEACTB MO AucHUuIINHe «ONTHKA, aTOMHAasi QU3NKA)

Koa u ¢popmynupoBka Jrtanbl GopMHPOBAHMS KOMIIETEHIIUH
KOMIIeTeHII U
¢byHaaMeHTaIbHbIE pa3aeisl GU3NKU B 00BbEME,
Inae HEOOXOIUMOM [ IOHUMAaHUS OCHOBHBIX 3aKOHOMEPHOCTEH
HaeT
(HM3UYECKUX, XUMHIECKUX, OMOXUMUYIECKHUX,
OIIK-5 roToBHOCTE K OMOTEXHOIOTUIECKUX MPOIIECCOB
HCTIONB30BaHHIO
OCHOBHBIX (U3HKO- e Pemarp 3amaun 1o  (PU3MKE, MCIOJIL30BAThH
XUMHYCCKHX, dbm3udeckue TpHOOPHl W (PHU3WIECKHE METOIbI
MaTEeMaTHYECKUX U MHBIX
WCCIICIOBAHUS IJIsl OTpeeNieHHsT KOJMYECTBEHHBIX
€CTeCTBEHHOHAYIHBIX Ymeer .,
N XapaKTePUCTUK CBIPhSI W TOTOBOW TPOIYKITUH,
MOHSTHN ¥ METOJIOB TIPH
MPOBOJUTH MaTeMaTHYECKYIO 00paboTKy
perieHnn
pe3yabTaTOB U3MEPEHHUS;
po(ecCHOHATBHBIX
3aja4
HaBBIKAMH TPOBEIEHUS TEOPETUICCKHUX H
Brageer | sKkcreprMEHTABHBIX UCCIEIOBAHUN U MPEICTABICHUS HX
pE3yIBTaTOB.
KouTtpoab nocTuskenus uesiei Kypea
Ne | Kontponupye Kopap! 1 atans! popMupoBaHust KOMIIETEHIUHA OrneHo4HbIE CpecTBa
n/m | Mble pa3uens / TeKyImii TIPOMEKY
TCMBI KOHTPOJIb TOYHAS
JVCIIUTUTAHBI aTTecTal
us
1 | Monyms 1. OIIK- OTtBeT Ha | 3auer
I'eomeTpuueck | 5 CeMHUHape, Bomp.
3HaeT OCHOBHBIE ITOHATHUS U 3aKOHBI ONITHKY B
ast ¥ BOJTHOBas cobecemoBanue | 3auery:l-
o0BeMe, HeOOXOUMOM JIJIsT TOHUMAaHMS
OITHKA N npu Jomycke K | 15
OCHOBHBIX 3aKOHOMEPHOCTE! (hU3NIECKUX, /p (YO-1)
H -
XUMHYECKUX, OMOXUMHYECKUX
’ ’ Tect Nel (TIP-1)
OMOTEXHOIOTUYECKUX MPOIIECCOB
Koncnexr (I1P-
7)
Ymeer pemars 3a1a4u 10 ONTHKE, UCTIONB30BaTh | KoHTposnbHas 3ayer
¢uznueckue npuOOpsI U GPU3MUECKUE METO/IBI pab6ora (I1P-2) Vi1-V3
WCCIIEIOBAHUS ISl OTIPEICIICHHS JlaGoparopHas
KOJINUECTBEHHBIX XapaKTEPUCTUK U COCTaBa pa6ota (I1P-6)
BEIIECTBA, POBOJIUTH MATEMATHYECKYIO
00paboTKy pe3yIbTaTOB U3MEPCHHS,
Bnapneer HaBrikamMu ipoBeieHus TeopeTndeckux | Jlaboparopnas | 3auer
1 DKCIIEPUMEHTATHHBIX UCCICIOBAHUIN U pabora (TTP-6) y.2
MPEJICTABJICHUS UX PE3YIIBTATOB.
Moy 2 OTtBet Ha | OK3aMeH
OCHOBBI 3HaeT OCHOBHBIE ITOHATHS U 3aKOHBI KBAHTOBOM CeMHHape, Bomp. k
) KBaHTOBOMM OLIK TEOpUH B 00beMe, HEOOXOIMMOM JJIs TIOHUMaHusl | cobecemoBanne | 9k3.:1-10
OITUKH H 5 OCHOBHBIX 3aKOHOMEPHOCTEH (PU3NUYECKHX, npd JOIycKe K
KBaHTOBOM XUMHAYECKHUX, ONOXUMHYECCKHX, 1/p (YO-1)
MCXaHMKHA OMOTEXHOJIOTMUECKHX MTPOIIECCOB KonTponbHas
pabora (ITP-2)




YMeet pemiath 3aa4d 0 KBAHTOBOM ONTHKE, Pemenue 3amau | Dx3ameH
MCIIOJIb30BaTh (PU3NUECKUe MPUOOPHI U (TTP-2) V4,V.5
(hH3UYeCKUe METOIBI HCCICTOBAHMS IS JlaGopaTopHas
orpeiesieH s KOJMYECTBEHHBIX XapakTepucTuk u | pabora (TTP-6)
cocTaBa BEIIECTBA, IPOBOJUTH MAaTEMATHIECKYFO
00paboTKy pe3yabTaToB U3MEPEHUS;
Bnapneer HaBpikamu nipoBeieHns TeopeTndeckux | Jlaboparopras | Dk3ameH
Y 3KCIIEPUMEHTAIIBHBIX UCCIEA0BAaHUN U pabora (TIP-6) V4
MIPEICTABICHUS UX PE3YIbTATOB.
OtBet Ha | DK3aMeH

3HaeT OCHOBHBIE MMOHATHUS U 3aKOHBI AaTOMHON CeMHHape, Bomp. k
¢u3ukn B 00beMe, HEOOXOAMMOM JIJIsl IOHUMaHus | codecegoBanue | 9k3.:11-
OCHOBHBIX 3aKOHOMEPHOCTEH (hN3MIECKUX, mpu momycke k | 15
XUMHUYECKUX, ONOXHMMHYCCKHIX, a/p (YO-1)

Moy 3. OMOTEXHOIOTUYECKUX MPOIIECCOB KonTponpnas

ATomHas OIIK- pa6ora (TTP-2)

3 usnka u 5 YmeeT pemaTs 3a1a4u 110 aTOMHOH (u3uKe, Pewenne 3amau | Ox3ameH
OCHOBBI WCIIOJIB30BaTh (PU3HUECKUE MPUOOPHI U (TTP-2) vY.7,V.8
KBaHTOBOH (u3nuecKue METOAbI UCCIICTOBAHUS IS JlaboparopHas
SJICKTPOHUKH. oIpe/ieieH s KOJMYECTBCHHBIX XapakTepucTuk u | pabora (I1P-6)

COCTaBa BEIIECTBA, MPOBOANUTH MaTEMAaTHIECKYIO
00paboTKy pe3yabTaToB U3MEPEHUS;
Bnapneer HaBpIkamMu IpoBeieHUs TeopeTrdeckux | JlaboparopHas DK3aMeH
1 KCTIEpUMEHTAIIFHBIX HCCIIEIOBAHUHA U pa6ota (TTP-6)
MPEACTABICHUA UX PE3YJIbTaTOB. V.7,VY.38

OtBer Ha | DK3ameH
3HaeT OCHOBHBIC TIOHSATHUS M 3aKOHHI SJIEPHOM CEMHHAPE, Borp.K
¢u3nkn B 00beMe, HEOOXOAMMOM JIJISl IOHUMAHHUS cobecenioBanme | k3.

N npu gomnycke k | 16-24

OCHOBHBIX 3aKOHOMEPHOCTE! (hU3NIECKUX, wp (YO-1)
XUMHYECKHUX, ONOXUMHUECKUX, Koncrexr (ITP-
OMOTEXHOJIOTMYECKUX MPOIIECCOB 7)

Tect Ne2 (TIP-1)

Monys 4. OLIK- ‘YMeeT 3amuchiBatTh sSACpHBIC PEAKIINN U PelIaTh KonTponbHas DK3aMeH

4 Snepnas 5 o
usKa. 3a/1a4M T10 SIIEPHON (PU3UKE, HCITOIE30BaTh pabora (ITP-2) vV.6,Y.9

¢dusnyeckue MpruoOOpsl U GU3NIECKUE METOIBI JlaboparopHas

WCCJICIOBAHUS JJIs OTIPEICICHUS pabora (TTP-6)

KOJINYECTBEHHBIX XapaKTEPUCTHUK U COCTaBa

BEIIECTBA, POBOJIUTH MATEMATHUECKYIO

00paboTKy pe3yIbTaTOB U3MEPCHHS,

Buaianeet HaBbIkamu IipoBenieHus TeopeTuueckux | JlaboparopHas | Dk3ameH

U HDKCIIEPUMEHTANbHBIX UCCIEIOBAHUN U pabora (TTP-6) v¥.6,Y9

NIPEICTABICHUS UX PE3YIbTATOB.

IlIkana oueHMBaAHUSA YPOBHS C(POPMHPOBAHHOCTH KOMIETEHIIUH

Kon n Jransl GopMUpPOBaHUS KpUTEpHHU NoKa3arTenu
(opmyanposka KOMIIeTeHIIMH
KOMIIeTeHLH
OIIK-5 3HaeT (GbyHaaMeHTaJIbHbIC | 3HAHWE (U3MYECKHUX | 3HAHUE ¢duznueckux
FOTOBHOCTh (TmoporoBerit pasznensl GU3MKK B | 3aKOHOB M (DOPMYII, | 3aKOHOB u dhopmyir,
HCHOTB30BAHMIO YPOBCHB) obbeme, HEOOXOMUMBIX  JUISl | HEOOXOJUMBIX JUTS




OCHOBHBIX (1)I/IBI/IKO-
XUMHYCCKHUX,
MaTeMaTUYICCKUX n
HWHBIX

€CTECTBCHHOHAYYHBI
X TOHSITUMN u
METOJIOB npu
petieHun
po(heCCUOHATBHBIX
3a1a4

HEOOXOIUMOM ISl | OOBSICHEHHS 00BsICHEHUST  (DUBHUYCCKUX,

MTOHAMAaHUS (uznyecKux XUMHYECKUX,

OCHOBHBIX SIBIICHUHT 1 | OMOXMMHAYECKUX,

3aKOHOMEpHOCTeif | TPOLECCOB MPOIIECCOB

($hH3UIeCKuX,

XUMHYECKUX,

OMOXHMUYECKHUX,

MIPOLIECCOB

HCIIOJIb30BaTh yMEHHue pEelIuTh | yMEHHE KCIIOJIb30BaTh

0a3oBble 3HAHUS B | 3a/1ady, ¢u3nyecKkue 3HAHUSA UL

o0macTi (U3UKU U | BOCIIOJIH30BABILIHUCH 00BsICHEHHSI paboTsI

busnyeckue OCHOBHBIMH TEXHUYIECKHX YCTPOWCTB H

METOIbI busMdecKnMH HpOTeK?.’HI/ISI (m3nIecKux
ymecer UCCIIENOBAHUA IS | 3aKOHAMHU; ABIICHUH, PCHICHHA
(TIpoIBUHYTHIN) P T —— (du3nYeCcKuX 3a7a4

SIBJICHUM TIPUPOJIBL,

paboThI

TEXHHYECKUX

YCTPOMCTB,

pelreHus 3aaa4d

MpUeMaMy aHallu3a | HaJlM4he  HaBBIKOB | BJIAJICHHE HaBBIKAMU

M CcHCTeMaTu3aluy | MPOBOJAUTH CHCTEMAaTHU3UPOBAThH u

T0JTy4EeHHOM CHUCTeMAaTH3alri0 M | 0000IIaTh MOJTyYeHHbIE

uHbOpMAaLHH, aHanu3 Ipu  pEHICHUH  3aJa4u

MOJIETUPOBAHUS PasHOPOAHBIX pe3yibTaThl, JienaThb
BIasIeeT TIPOLIECCOB u (l)aKTOB, JI€NaTh | BEIBOJABI U PEKOMEHIAINH

. BBIBO/JIBI 1 | TI0 UX UCTIOJIH30BAHHIO

(BbICOKHIH) ABIICHIHL, . WCIIONE30BATh 170:¢

HSMEpeHit A TP pEIICHUH 3a7a4

BBISIBJICHUS

OCHOBHBIX

3aKOHOMEPHOCTEN

ux MIPOTEKAHUS,

peuicHu: 3aaa4

MeToauveckue peKOMEHAALUMH K MPOLeYPaM OLlCHUBAHMS Pe3yJibTATOB

OCBOCHUSA NJUCHMUIIJINHBI «OHTI/lKa, aTOMHasA c]mamca»

Telcymaﬂ arrecranusi CTyJA€CHTOB. TCKYH_I.’:UI arTecrtanusa CTyYyACHTOB I10

ITUCHUILINHE

«OnTuHka,

aToMHast  (U3HKa»

IIpoOBOOAUTCA B COOTBCTCTBHU C

JIOKaJIbHBIMH HOpMaTUBHBIMU akTamu [IBDY u sBrisercs 00s3aTenbHOM.

Texymass arrectansi TPOBOAUTCS B (POpME KOHTPOJBHBIX MEPONPUSITHIMA

{3amuTel MabopaTtopHOli pabOTHI, OTBETA HAa CEMHHApPE, TECTUPOBAHUS, 3aIUTHI

pedepara) 1o olleHMBAaHUIO (PAKTHUYECKUX PE3yJIbTaTOB OOyYEHHS CTYJICHTOB U

OCyHICCTBJICTCA BEAYIIHUM IIPCIIOJaBaATCIICM.




OObeKTaMu OTICHUBAHUS BHICTYMAIOT:

- yueOHasg OUCHUIUIMHA (AKTHBHOCTh HAa 3aHATHSX, CBOCBPEMEHHOCTH
BBITIOJTHCHMSI PA3IMYHBIX BUIOB 3aJaHHI, MOCEIIaeMOCTh BCEX BHJIOB 3aHITHHA TI0
aTTECTyeMON IUCITUIUIMHE), OIlEHWBaeMasl IMyTeM MPHUCYKICHUS ITOMOJHUTEIHLHBIX
0a/uioB 3a CBOEBPEMEHHOE BBHITIONHEHHE U 3aIUTy JIaOOpaTOpHBIX paboT, 3a
aKTUBHYIO pabOTy Ha CEMUHApaXx;

- CTCNCHb YCBOEHUS TECOPETUUYCCKUX 3HAHWM, OIICHWBAEMas IO PE3yJIbTaTaMm
coOeceloBaHUsl TPU 3aIUTEe TCOPHUH W JIOMYCKE K JIA0OpaTOPHBIM padOTaM, IO
pe3ysbTaTaM yCTHOTO OTBETa U paOOTHI HA CEMHUHAPCKOM 3aHSITHH U 110 pe3yibTaTam
TECTUPOBAHUS, JOMYCK K BBIMOJHEHUIO JTAOOPATOPHON PabOThI TPOBOIUTCS TEpen
HKCIIEPUMEHTAJILHON YacThIO pabOThHI U IpeIoaraeT codeceloBaHue MO OTACIbHBIM
BOIIPOCAM TEOPHH, OTHOCSIIUMCS K JaHHOW Pab0OTe W MO METOJUKE TPOBEICHUS
HKCIIEPUMEHTA; 3aluTa TEOpUu MIPOBOJIUTCS nociie BBITIOJTHEHUS
HKCIIEPUMEHTAJILHOM YacTu paboThI U MpeAnosaraeT NpoBEPKy 3HaHUN CTYACHTOB 110
KJIFOYEBBIM TEOPETUYECKUM BOMpOcaM TeMbl paboThl; paboTa Ha CeMHHape
MpeanojaraeT akTUBHOE y4acTHE CTYJEHTa B 00CYKI€HUH pACCMaTPUBAEMOM TEMBI U
pEIICHUH 3a]1a4y; TECTUPOBAHUE MPOBOJIUTCS 1O 3aBEPIICHUIO M3YYCHHS OTACIbHBIX
MOYJIeH TUCIUILIAHBI;

- YPOBEHb OBJIQJICHUS MPAKTUYECKUMH YMEHHUSIMU U HaBbIKaMHU 110 BCEM BHUJaM
ydeOHOH PabOThI, OIIEHUBAEMBIN IO pe3yJbTaTaM PEIICHHS 3a7a4 Ha MPaKTHIeCKUX
3aHIATHSIX, BBIMOJTHEHUS W 3aIUTHl JaOOpaTOPHBIX paboT; 3ammTa JabopaTOpHOM
paboTHl TpeIoNaraeT JAEMOHCTPAIIMIO YPOBHSI BIIAJICHUS HaBBIKAMH Pa0OTHI C
WU3MEPUTEILHBIMHU MPUOOpaMHu B TIpoliecce paboThl, apryMEHTUPOBAHHOE M3JI0KCHUE
PE3YNBTAaTOB DKCIEPUMEHTA, MX MaTEeMaTHYECKyr0 00paboTKy u (opMyTupoBaHHE
BBIBO/JIOB 110 paboTe B OTUYETE 110 J1abOpaTOPHOM paboTe;

- pe3ylIbTaThbl CaMOCTOSITEIbHONW paboOThl, OIICHMBAEMbIE TPH IIPOBEPKE
KOHCIIEKTa BOIPOCOB, 3aJaHHBIX JIJII CAMOCTOSITEILHOTO W3Y4YEHUS, MPOBOJUTCS TIO
3aBEpIICHUIO TEOPETUIECKOTO Kypca, UX OlleHKa B OalljlaX CyMMHPYETCS C OI[CHKOM

3a AyJIUTOPHBIE 3aHSITUS;



- 3ammrTa pedepaToB MO TPO(PecCHOHATHLHO-OPUEHTUPOBAHHOW TEMAaTHKE
MPOBOJAUTCS 10 3aBEPIICHUIO U3YUEHUS AUCIUILUIMHBI UK €€ MOYJIA U OLIEHUBAETCA
KaK JIOTIOJIHUTEIIbHAS BHEAYTUTOpHAs padoTa CTyIeHTa (He SBIIsIETCA 00513aTeIbHOM).

IIpomesxkyTouHnasi arrectanmus CcTyaeHTOB. [IpoMexxyTouHas arrectarus
CTYJIEHTOB 10 nuctuiuinHe «OnTuka, arToMHas (pU3nKa» MPOBOJUTCA B COOTBETCTBUU
C JIOKaJIbHBIMH HOpMaTuBHbIMH akTamu JBOY wu sBuasercs o6s3arensHoil. K
NMPOMEXXYTOYHON  aTTecTalluM  JOMYCKAKTCHA  CTYJEHTbI, IMOCellABIINE
NpaKkTHYecKue M Jad0opaTopHble 3aHATHS W YCHENIHO BBHINOJHHMBIINE BCe
3aJ]aHNsl TEKYlIero KOHTPOJIsl, MPeJACTaBIeHHbIE B JaHHOH padoueil mporpamme.

B 3aBucuMOCTM OT BHAa MNPOMEKYTOUYHOTO KOHTPOJS MO AUCIHUIUIUHE U
(GbopMBI €ro opraHu3alMi MOTYT OBITH HCIIOJIb30BAHbI PA3JIMYHBIE KPUTEPUU OLICHKHU
3HAHUM, YMEHUN U HABBIKOB.

[Io pucrunIMHE NOPEAYCMOTPEHBI CIENYIOIIME BHABI IPOMEXYTOYHOMN
aTTECTallNH:

4 ceMecTp — 3a4eT; OLEHOYHOE CPEJICTBO —yCTHBIN OMPOC/TECTUPOBAHUE;

5 cemecTp — 2K3aMeH B YCTHOU (popMe; OIICHOYHOE CPEJICTBO - YCTHBIN OIPOC C
MCIIOJI30BaHUEM IK3aMEHAIIMOHHBIX OMJIETOB/KOHTPOJILHOE COOECEI0BaHUE.

JI1s1 NOATOTOBKH K 3a4€Ty W 3K3aMEHY CTYJIEHTaM JIal0TCS BOIMPOCHL. 3a4eT 10
JUCLUIUIMHE TPOBOAUTCS HA 3a4€THOM HENENe M MPEANoJiaraeT YCTHBIM OTBET
CTyJIeHTa Ha coO€CeOBaHWM W/WJIU BBINOJHEHHE TECTOBBIX WJIM WHBIX 3aJaHUM.
DK3aMeH MPOBOAUTCS BO BPEMS HK3aMEHAIMOHHON CECCUM W MPENINOIaraeT yCTHBIM
OTBET CTYJEHTa Ha BOIPOCHl JK3aMEHAalMOHHOro Owiera (2-3 Bompoca) Hu
JIOTIOJITHUTEJIbHBIE BOIPOCHI TIpenojaaBaress. Bo3MOXXKHO BBICTaBICHHUE OIICHKH IIO
PEUTHHTY, C IPEIBAPUTEIHHBIM MPOBEACHIUEM KOHTPOIBLHOTO cOOeCeI0BaHUS.
OueHouHbIe cpeCcTBA ISl MPOMEKYTOUYHOM aTTecTAlNU

IlepeyeHb THTIOBBIX BOMPOCOB JJIsl CAMOCTOSITEJILHOI MOATOTOBKH K
MPOMEKYTOUYHOMY KOHTPOJII0 — 3a4eTy (4 cemecTp)

1. PazButne npeacrasnenui o npupoae ceera. KopnyckyasspHO-BOITHOBOU
nyanu3Mm. QOToH.

2. JIyu. 3akoHbl reoMeTpudeckoil ontuku. [lokazarens npenomMiaeHus
(aOCOIOTHBIN, OTHOCUTENLHBIN, UX CBA3b U (DU3NUYECKUN CMBICIH).



3. ToHkue NMH3BI, XapaKTEPUCTUKU JTUH3. DOpMyIia TOHKOH JIMH3BI.
Onrtuueckas Cujia U YBEJIMUCHUE JINH3BI.

4, CDOTOMCTpI/I‘-IeCKI/Ie BCJIMYHHBI, UX B3aUMOCBA3b.

S. SIBnenue untepdepenunu ceera. OnrTuyeckasi pa3HOCTh X0/1a BOJIH.
YcrnoBusi MAaKCHMyMOB I MUHUMYMOB UHTEp(EepeHITNH.

6. KOI‘CpCHTHLIE? BOJIHEI, CITOCOOBI MX IMOJIYy4YCHUA.

7. Judpakius cBeta, ycioBus ee HaOmoaeHus. Buabl qudpakuuu. [puniun
['toitrenca-®Openens.

8. HudpakronHas pewmerka. [lepuon pemerku. Y ciioBue MakcCuMyMa JJis
pemieTku. J{upaKkmoHHbINA COEKTP.

9.  Pazpemaromas cnocoOHOCTh ONTHYECKOro mpubdopa. Pazpemaromas cuna
TU(PAKIIMOHHON PEIIETKH.

10. udpaxuus peHTreHoBCcKuX Jiyueit. @opmyna Bynbda-bparra. [Ipumenenue
UHTEpPEPEHIIUN U TUPPAKIUY.

11. MoHOXpOMaTUYECKHI U CIIOKHBIN cBeT. Jucnepcus ceeta. Bumbl
JVCIIEPCHH.

12. Tlonstpu30BaHHBIN U ecTeCTBEeHHBIN cBET. [lonHas n yacTuyHas
IIOJISIPU3ALIMSL.

13. Tlomsipusaropsl, ux AelicTBue Ha cBeT. 3akoH Masroca. [Tonsipuzanus mpu
OTpaXE€HUU U NPEJOMIICHHH. 3aKOH bprocrepa.

14.  SBnenme nBoiHOTrO JNydyenpenomieHus. OObIKHOBEHHbBIN U
HEOOBIKHOBEHHBIH JTyuHd, UX CBOMCTBA U nossipu3anus. Onruyeckas ochb
KpHUCTaJLIa.

15.  OnTuyecku aKTUBHBIC BEIIECTBA. YTOJ MOBOPOTA IJIOCKOCTH MOISPU3AIIIH.
[IpuMeneHune noJsipu3alnm.

IlepeyeHb THIIOBBIX BONMPOCOB JJIsl CAMOCTOSITE/IbHOM NMOATOTOBKH K
MPOMEKYTOUHOMY KOHTPOJII0 — Ik3ameHy (5 cemecTp)
1. ®ororddexT, Buabl potorPpdexra. 3akonsl CTONIETOBA.

2. O6bscaerune Ghotodddexra DUHIITSHHOM. Y paBHCHHE DUHINITCHHA.
Kpacnas rpanuna dorosddexra.

3. ®dotornemenTsl. [Ipumenenue pororddekra.

4. Dpdext Komnrona.



S. TeruoBoe u3ydyeHue, ero paBHOBECHBIN XapakTep. XapaKTepUCTUKU
TEIJIOBOTO U3TyYEHUSI.

6. AGcomoTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonasiimana.
3akoH BuHna.

1. KBanToBas runoreza. @oToH. DHEprus, Macca U UMIYJIbC (HOTOHA.
[TocTosinnas Ilmanka.

8. Bomuwr ne bpoitns. [Tpuniun neonpenenenHoctu I 'eitzendepra. CooTHOMEHUS
HEOTPEIeTICHHOCTEH.

9. BonnoBas ¢yukius. Ypasuenue llpenunrepa s cTalliOHAPHOTO TIOJISL.
10. KBantoBbie uucna. [IpaBuna otdopa.

11.  OmsiT Pesepdopaa. [InanerapHas Moaenp aToma, €€ HeTOCTATKH.

12.  Tloctynatst bopa.

13. O606mennas popmyna banemepa. CriekTpaibHbIE CEPUU.

14. Teopus atoma Bonopoaa bopa

15. Beiny)kaeHHOE u3inyyeHue. Jlazepsl.

16. Crpoenue atomHOTO sigpa. M3oTomsl. AnepHoe B3anMoielicTBHE, €ro
CBOMCTBA.

17.  Jledekt Macchl U YJHEPTUS CBSI3U ATOMHOTO siipa. Y IefIbHAs SHEPTUSI CBSI3H.

18. PammoakTWBHOCTH. BHIIBI pai0aKTHBHOTO U3JIYYCHUS, €TO TIPUPOIA U
CBOMCTBA.

19. TIlepmon nmomypacmnaaa. 3aKOH paIiOAKTUBHOTO pacmlaja.

20  SlnepHble peakuuu, MX BUIbL. DHEPTUS sAepHOM peakuuu. Llemnas peakius,
yCIOBHS ee npoTekanusa. Kpurnueckas macca.

21.  Snepusbiit peaktop. [IpoGiembl U NEPCHEKTUBHI SACPHON IHEPTETUKH.
22. Tepmosiaepnas peakmus. [[poGiieMbl TEpMOSIEPHON SHEPTETUKH.

23. DnemeHTapHbIe YacTullbl. Kiaccudukarus 31eMeHTapHbBIX YacTHII.
AnTtnuactunel. Kocmuueckue yyu.

24. MeTo/Ibl peruCTpallii HOHU3UPYIONTUX U3TYyUCHUH.
Ilpumepwl 3a0anuit 0asa npoeepku chopmuposannocmu HeoOX00UMbBIX

ymenm? U HABLIKOG6

V.1. N300pa3uTh ONTUYECKYIO CXEMY MHUKPOCKOIA, MOCTPOUTHh H300paKeHUE



IIPEIMETAa B MUKPOCKOIIE, 0XapaKTEPU30BaTh €ro.

V.2, llosicHuTh MeTOaUKY paboThl ¢ pepakTOMETPOM, OOBSICHUTH BO3MOXKHOCTHU
UCIIOJIb30BaHUsl  pepakTOMETpUUYECKOoro Mertoga B Ouoxumuu. W3meputsb
MoKa3aTeNb MPEIOMIICHUS KUAKOCTH pedpakromeTpom NPD-22.

V.3. TIoACHUTP CYIIHOCTh MOJIIPUMETPUYECKOTO METOJA aHaliu3a B OMOXMMMHH,
YCTPOMCTBO HPOCTEHMIIEr0 MOJIIPUMETPAa U METOAUKY paboThl ¢ HUM. M3meputhb
COJIEpKaHME caxapa B pacTBOpE.

VY.4. OOBSICHUTD YCTPOMCTBO U MPUHIUN JEHUCTBUS (POTOIIEMEHTA, BO3ZMOKHOCTH
UCIIOJIb30BaHusl  (hoTo3NeKTpuyeckux npubopoB. MHcemonbs3dys (OTO3IEMEHT,
CPABHUTH OCBEIIEHHOCTh MOBEPXHOCTHU OT JBYX Pa3HBIX HICTOYHUKOB CBETA.

V.5. Oxapakrepu3oBaTb  CBOICTBa  yJIbTPa(UOJETOBOIO  HU3IY4YEHHUS U
BO3MOKHOCTH €0 MCIIOJIb30BAHUS B MUILEBBIX TEXHOJIOTUAX, O€30M1aCHBIE METO/IbI
paboTel ¢ HUM. HaliTu 15iuHy BOJIHBI U3 1y4EeHUSI 3a1aHHOM YaCTOTHI.

¥.6. OxapakTepu3oBaTh METOJ HCIIOJIb30BAaHUSA «PaJUOAKTUBHBIX METOK» B
OMOXUMUH.

V¥.7. OOBSACHUTH CYIIHOCTb M MPUMEHEHHE CIEKTPaJbHOTO aHalli3a, Ha3BaTh U
OXapaKTepU30BaTh MNPUOOPHI Uil HAOMIOACHUS U MCCIEAOBAaHUS CIIEKTPOB;
WU3MEPHUTH JUIMHY BOJIHBI U3JIy4EHHS OJJHUM U3 METOJOB.

V.8. OObSICHUTH YCTPONCTBO W TMPUHIMUI paboThl Jazepa, cdepsl ero
ucrosb3oBaHus. [IpoieMoHCTpHpOBaTh MoNyYeHUE AUPPAKIUOHHON KapTHUHBI TPU
IIOMOIILM J1a3epa.

V.9. Ha3Batpb M 0XapakTepu30BaThb METOJbl PETUCTPALMN HOHUZHPYIOLINX
y3inydeHun. [1osCHUTh IpUHLIMT AEHCTBUS TO3UMETPA.

Kpurepuu oieHKk# pe3yibTaToB NPOMEKYTOYHOM ATTECTALNH

banne
(periTUHTOBOM

OLICHKH)

OneHka 3auera/3K3aMeH|
(cranmapTHas)/KOHTPO]

oro cobdeceoBaHusd

TpeboBanus Kk cYOpMUPOBAHHBIM KOMITETEHIIUSIM

61-100/86-100

«3a4TEHO»/ «OTIIMYHON/

19-20 6aioB

OrneHKa «OTIMYHOY BBICTABIISIETCS CTYEHTY, €CITH OH IITyOOKO U
MPOYHO YCBOMJI MPOTPAMMHEIN MaTeprall, IMOKa3al MPOYHbIC 3HAHUS
OCHOBHBIX TIOHSTHH, CYITHOCTH (PH3NUECKUX SIBIIEHUI, OCHOB

(hM3UIECKUX TEOPHIA ,0TBET OTINIACTCS TIIYOMHON 1 TTOJTHOTOM




PACKPLITUA TCMbI; ITIOKa3aHO BJIAACHNUC TCPMUHOJIOTMICCKUM
arnmnapaTtoM; CTyAC€HT UCUCPIIbLIBAIOIIC, ITOCICI0BATCIIbHO, YCTKO U
JIOTHYCCKHU CTpOfIHO n3J1aracT MaTepurall, yMECT yBA3bIBATH TCOPUIO C
HpaKTHKOfI, CBO6OI[HO CIIPAaBJIACTCA C 3ala4aMi, BOIIPOCAMU U
APYTUMU BUAAMU NIPUMCEHCHUA 3HaHI/II>'I, HE 3aTPpYAHACTCA C OTBETOM
Ipyu BUAOU3MCHCHHUN 3aI[aHI/II\/'I, HCIIOJIB3YCT B OTBETC AOIMOJIHUTCIIbHB]
Marepuali, BIageCT pa3HOCTOPOHHUMHU HABBIKAMHA U IPUCMaMU

BBITTOJIHCHU S MMPAKTHYCCKUX SaI[aHI/Iﬁ

61-100/76-85 | «3aureHO»/«xoporioy/ | OmeHKa «XOpOII0» BBICTABISIETCS CTYICHTY, €CIIH OH MOKa3as

18-16 GamnoB XOpOIITHe 3HAHUS OCHOBHBIX TMOHSATHMA, CYITHOCTH (PHU3NIECKUX
SIBJICHUI, OCHOB (DU3MUYECKUX TEOPHH, TBEPO 3HAECT MaTepHal,
IPaMOTHO ¥ IO CYIIECTBY H3JIaraeT ero, He JOIyCKasl CyIeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BONIPOC, IPABHIBHO IIPHUMEHSET
TEOPETHIECKHUE TOJIOKECHUS IIPU PEIICHUH MPAKTHIECKUX BOTIPOCOB ¥

3ajJad4, BI1aJaccT H606XOZ[I/IMLIMI/I HaBBIKAMH HUX BBIIIOJIHCHHA

61-100/61-75 | «3aureHO»/ OreHka «y10BJIE€TBOPUTENIBHOY BBICTABISIETCA CTYACHTY, €CIIH OH
«yJOBJICTBOPUTEIBHO»/ | UMEET 3HAHHUS TOJIBKO OCHOBHOI'O MaTepHaa, HO He YCBOMII €ro
11-15 6amnos JeTaliel, TOMyCKaeT HETOYHOCTH, HEJIOCTATOYHO NPaBUIIbHBIC
(hOpMYITHPOBKHY, HAPYIIEHHS JTOTUIECKOH MOCIIe/I0BATEILHOCTH B
W3JI0KEHUH TIPOrPAMMHOTO MaTepuaa, HCIBITHIBACT 3aTPyIHEHHS TIf]

BBITIOJIHCHUHU IMMPAKTUYCCKUX pa60T.

0-60/0-60 «HE 3a4TEHOY/ OneHka «HEYJOBIETBOPUTEIBHO) BBICTABIISIETCS CTYAEHTY, KOTOPBIN
«HEY/IOBIICTBOPHUTEIILHO| HE 3HAET 3HAYUTEILHOM YaCTH MPOTrPaMMHOI0 MaTepHala, JI0IycKaeT
/0-10 6amutoB CYILECTBEHHBIE OIIMOKH, HEYBEPEHHO, C OOJIBIIUMH 3aTPyIHEHUSIMN
BBITIOJTHSCT paKTHYeCKUe paboThl. Kak mpaBuio, oneHka

«HEYJIOBJICTBOPHUTEIILHOY» CTABUTCS CTYIEHTaM, KOTOPbIE HE MOTYT

IpOAOKUTH O6y‘l6HI/I€ 0e3 JOIIOJITHUTECIIbHBIX 3aHATUH I10 JAHUCIUILIN]

OueHoyHble cpeacTBa ISl TEKYHIEro KOHTPOJIs
Bonpocsl Ha ceMuHap no AucuuminHe «OnTuka, aroMHas pusuka»
4 cemecTp
3ansaTue 2.
Tema: I'eoMeTpuyeckasi ONTHKA: 3aKOHBI FeOMETPUYECKOH ONITUKH
1. 3aKOHbBI TEOMETPUYECKON ONTUKH.
2. [Tokazarens npeaoMieHHs BemecTBa (AOCOMIOTHBINA, OTHOCUTENBHBIN, UX CBS3b

U U3NYECKUN CMBICH).



3. SlBneHue MOJIHOrO BHYTPEHHETO OTPaKEHUSI.
4. Pedpakromerpusi.
3ausarue 3.

Tema: I'eomerpuueckasi ontuxka: ToHKHE JTMH3BI

1.  Toukas n1uMH3a, €€ XapaKTEPUCTHKH.

2.  ®opmyna TOHKOU JUH3BI. ONTHYECKAs CUJIa U YBEITHMUEHUE JIMH3HI.
3.  ITloctpoenue n3o00pakeHuii B IMH3aX U 3epKaiax.

4.  Onru4eckuid MUKPOCKOII.

3ansarue 4.

Tema: I'eomeTpuyeckasi ontuka: Onruyeckue Npudopsbl
1. I'nas.

2. Jlyna.

3. OOTUYECKUI MUKPOCKOIL. Y BEJIMYEHUE MUKPOCKOTIA.

4. DNeKTpOHHBIA MHUKPOCKOIL.

3ausaTue 5.

Tema: ®oromerpus

1. doTomMeTpUUECKHE BENTUUUHBL. CBETOBOM IOTOK.

2. Cuna cBera. M30TpOIHBIE HCTOYHUKH CBETA.

3. OcBenIeHHOCTh TOBEPXHOCTHU. 3aKOH OCBEUIEHHOCTH.
4, CBETUMOCTb U SIPKOCTB.

3ansTue /.

Tema: BosinoBas ontuka: UnrepdepeHuus csera

1. Jlnama3zoH IJIMH BOJIH BUIMMOIO cBeTa. MOHOXPOMATHYECKUM W CIIOKHBIN
CBET.

2. KorepentHbie BOJIHBI, cIOCOOBI UX mojiydeHus. OnTuyeckas pasHOCTh XOja
BOJIH.

3. HNutepdepenius ceeTa. Y CI0BUS min ¥ max.

4. WNurepdepennuss B ToHKMX 1uieHKax. [lonockl paBHO# TommuHbl. Kosbla
HproToHa.

5. HNutepdepomeTpsi.



3ausTue 8.

Tema: BosiHoBas ontuka: Jludpakuus csera

1. Hudpakius cBeta, ycnoBus ee HaOmoaeHus. [Ipunmun I'olirenca-dpenens.

2. Hudpaknuonnas pemerka. [lepuon pemerku. YcnoBue max.AudpakiimOHHBIH
CIEKTP.

3. Hudpakuuss peHTreHOBCKUX Jy4yed. PeHTreHoBckass CIEKTPOCKONUS U

PEHTIEHOCTPYKTYPHBIA aHAJIN3S.
4, Pazpemaroiast cmocOOHOCTh ONITUYECKUX MPUOOPOB.
3ansTue 9.

Tema: BosinoBas ontuka: Iloasipusanus ceera

1. [Tonmapu3oBaHHBIN U €CTECTBEHHbIN CBET. [loJIHAasA M yacTU4HAs MMOJIAPU3ALIUSL.
2. [Tonmapu3zaropel. 3akoH Mamntoca. 3akoH bprocrepa.
3. JIBoitHoe sydenpenomiieHre. OOBIKHOBEHHBIH M HEOOBIKHOBEHHBIN JIyYH.

Onrtuueckas 0Chb KpUCTaJLIA.

4, OnTuyecKku akKTUBHBIE BEIIECTBA. YTOJI MOBOPOTA INIOCKOCTHU MOJIAPUALINY.
5. [Tonsipumerpus.

3ansaTue 12.

Tema: BzaumoaeiicTBHe cBeTa ¢ BelleCTBOM

1. Jucnepcust cBeTa, BUABI JUCTIEPCHUH.
2. [Tornomenue crera. 3akoH JlamGepTa-byrepa. Koadduiuent nornomieHus.
3. Paccesinue ceta. 3akoH Panes.

3ausarue 13.

Tema: KBanToBasi ontuka: TemioBoe uzjiyuenue

1. TerutoBoe u3nmydeHne, XapakTEPUCTUKU TETUIOBOTO U3TYICHHUS.
2. 3aKOHBI TEMJIOBOTO U3TYICHHUS.
3. KBant, oneprusi kBanta. Ilocrosinnas Ilmanka. OOBACHEHHE 3aKOHOB

TEIJIOBOTO U3TyYEHUSI.
4. Onruueckas MUPOMETPHS.
S cemectp

3anartue 1.



Tema: KBanToBas ontuka: ®oro3pgexr

1. D013 PeKT, ero BUIHI.

2. 3akonbl CTojIeTOBA.

3. O0bscHenue Gpotodrdhdekrra DHMTEHHOM. YpaBHEHHE DUHIITEITHA.
4, DOTORIEMEHTHI.

3anartue 2.

Tema: KBanToBas ontuka. /[aBienue ceera. Ipdext Komnrona
1. HaBnenue ceera. OnbiThl JIeOeaena.

2. Oddexr KomnroHa.

3ansarue 4.

Tema: CTpoenue aroma

1. Omneitel Pesepdopaa. [InanerapHas Mmoziens aToma.
2. [Toctynatst bopa.

3. bopoBckas Teopust aToMa BOJOPOAA.

3ansrTue S.

Tema: CniekTpbl

1. N3nyyenne u nornomenue ceera aroMmamu. CrieKTpsl.

2. CrekTpbl U3ITy4YEHHSI U MTOTJIONIEHUS. BUIBI CIIEKTPOB U3ITy4EHUS.
3. ®opwmyna banbmepa.

4, CnexTpanbpHbIE CEpUU.

3aunsaTue 6.

Tema: Bo1HOBELIE CBOMCTBA YaCTHII.

1. Bousns! ne bpoitns.

2. Omneit /I3BUCcOHa u JI)xepmepa.

3. [TpuHumn HeonpeneneHHOCTeW. COOTHOLICHHS] HEOTIPEIEIIEHHOCTEM.
3ansarTue 8.

Tema: OCHOBBI KBAHTOBOW MEXaHUKH
1. BonnoBas ¢pyHKLMS.
2. VYpasuenue lllpenunrepa.

3. KBaHTOBBIC UKCIIA.



4, YacTtruia B TOTEHIIUAIBHOU SIME.
3anarue 9.

Tema: ®u3uka aTOMHOIO SIAPA.

1. CrpoeHue aTOMHOTO siipa. 3aps0BOE U MaccoBoe yucia. M30Tomnsl.
2. SlnepHoe B3aMMOJIEMCTBUE, €TO CBOMCTBA.
3. JedekT Macchl ¥ SHEPTHUs CBS3H siApa.

3ausarue 10.

Tema: PainoakTuUBHOCTDL

1. PannoaktuBHOCTH. BUIbI paiiOaKTUBHOTO U3ITy4YCHUS.

2. 3akoH paanoakTUBHOTO pacnaja. [lepuoa momypacnaza.

3. AKTUBHOCTB ipenapara. J{o3s1 00rydeHus.

4, Biusinue paguoakTUBHOTO H3IYYEHHMS] HA JKUBBIE OPTaHU3Mbl U METOJIbI
3aIlMTHI.

3anartue 11.

Tema: SInepubie peakuuu

1. SAnepHble peakuuu, UX BUJbl. DHEPIrus AJIEPHON PEaKIvu.
2. [lerrHas peakmus, YCIOBHS €€ TPOTEKAHMS.

3. S nepusrit peaktop. [Ipobiemsl siaepHON SHEPTETUKH.

4, TepMmosiiepHbIE peaKnu.

3anarue 14.

Tema: DiieMeHTapHBIE YACTHLBI

1. DyHIaMEHTAJIbHBIE B3aUMOICHCTBHUS.
2. Knaccudukanus snemMeHTapHbIX YaCTHIL.
3. AHTHYACTHUIIBI.

3anartue 15.

Tema: KocMuyeckue jiyuu. Meroabl perucTpalui MOHM3UPYHOIUMX U3JTyYeHUH

1.  KocMmuueckue jydd, UX NPUPOJIa U UCTOUHUKH.
2. Bnusgaue xkocMuyeckux Jiyded Ha Ouocdepy 3eMiu U pabOTy TEXHUUYECKUX
YCTPOWCTB.

3. Mertoabl peructpalii HOHU3UPYIOIIUX U3Ty4EHUN.



IIpuMepHbIe BApPUAHTHI KOHTPOJIbHBIX PadoT

Konrpoabnas padora Nel. 'eomeTrprueckasi onTuka.

Bapwuanr 1.

1. HaliTu npenenbHbIA Yo MOJTHOTO OTPaKEHUs Ha TPAaHUIIC BOJA — BO3AYX.
ITokazaTenp npenomiieHus Boasl 1,33.

2. Heo06x0oauMO M3rOTOBUTH IUIOCKOBBIMYKIIYIO JIMH3Y C ONTHYECKON CHIION
®=4 nntp. OnpeaenuTs paanyc KPUBU3HBI BBITYKIONH MOBEPXHOCTH JIMH3bI, €CIIU
MOKa3aTelb MPEJOMIICHUSI MaTepralia JUH3bI paBeH 1,6.

Bapuanrt 2.

1. TlpenenbHblii yroJl MOJHOTO OTPA)KEHHUS Ha TPAHUIIE CTEKIJIO-KUJIKOCTb
Inp=65°. OmpenenuTh MOKa3aTelb MPEIOMICHHS >KUJIKOCTH, €CIU TOKa3aTellb
npejaoMiIeHus cTekia N=1,5.

2. Ceer OT namMnouku cuioil ceera 200 k1 nagaet nox yriaoM 45° Ha pabouee
Mecto. OcBemeHHOCTh pabouero Mmecra 141 nk. Ha kakoil BBICOTE BHUCHT
JaMIiIoyKa?

Bapuanrt 3.

1. HaiiTu CKOpOCTh pacHpocTpaHEHUs CBe€Ta B BOAE C IOKa3aTejaemM
npenomiienus 1,3.

2. Kakoli cBETOBOM MOTOK NajaeT Ha KapTUHy IUomansio 0,5M2, BUCAILYIO
BEPTHUKAJIBbHO Ha CTEHE, OT JaMIoyku cwiond ceera 100 kx, pacmnongoKeHHOM Ha
pacCcTOSIHUM 2M OT KapTUHBI, €CJIM HAIIPOTUB KAPTHUHBI, HA TAKOM K€ PACCTOSIHUU
OT JIAaMIIOYKH, BEPTUKAJIBHO HA CTEHE BUCHUT ILUIOCKOE 3epkano. KapTuna, mamna u
3€pKaJI0 HAXOJATCS HAa OJJHOM BBICOTE. MICTOUHHK CBETa CUATATh U30TPOITHBIM.

Bapuanrt 4.

1. Paguycel KpuBHU3HBI MOBEPXHOCTEH ABOSIKOBBIMYKJIOW JIMH3BI paBHBI S0cCM.
[Tokazarenp mnperoMieHUs CTeKJa JUH3bl paBeH 1,5. HailTu onTuyeckyro cuiy
JINH3BI.

2. ®okycHOE paccTosiHUEe 00BEKTUBA MUKPOCKOMa 2MM, (POKYCHOE pacCTOSIHUE
okyisipa 40mM, paccTostHue MeXTy (okycamMu oObeKTHBa M OKyisipa 18cm. Haiitu

YBCIIMYCHUE MUKPOCKOIIA.



Bapuanr 5.

1. Bo CKOJIBKO pa3 OCBEIICHHOCTh IUIOWIAJKHA, MOCTABJICHHOW BEPTHUKAIBHO,
Oyznet OoJibllle OCBEIIEHHOCTH TOPU30HTAILHON MoK, eciau CoJIHIIE CTOUT O]
yriom 10° k ropuszonty?

2. HaiiTu ckOpOCTb CBETa B CTEKIJIE C IMOKAa3aTelieM npesiomieHusd 1,5.

KonTposbnasi pabora Ne2. BosiHoBasi onTuka.

Bapwuanr 1.

1. [TocTostHHas audpakuuoHHOM pemerku d = 2 MkM. Kakyto pa3HOCTb JAJIMH
BOJIH AL MOKET pa3pelinuTh 3Ta pelieTka B 00JacTu KenThix Jyuden ( A = 600 Hm)
B criekTpe Broporo nopsaka? [upuna pemerkn a = 2,5 cm.

2. Ilpu kakoM yrie MexAy TJaBHBIMHM IUIOCKOCTSIMU MOJsipU3aTopa U
aHaNIM3aToOpa, MHTEHCHUBHOCTh ECTECTBEHHOI'O CBETa, HPOXOJAILIEIO Yepes3
NOJIIPU3ATOP U aHAJIN3aTOpP, YMEHbIIAETCA B 2 pasa.

3. UnTepdepennus ceera. Y ClIoBUS MUHUMYMOB U MAKCUMYMOB.

Bapuanr 2.

1. Onpenenuts yaenbHOE BpalleHHWE pacTBOpa caxapo3bl B COKE, €CIM YroJl
IOBOPOTa IUIOCKOCTH TIOJIApU3aluu  cocTaBuser 17°mpu  gmmHe TpyOKmM C
pacteopom 10cm. Konnentpanus pacrsopa 0,25r/cm®,

2. YcraHoBka ana  TmoiydeHHss — koyielr  HploToHa  ocBemiaercs
MOHOXPOMAaTHYECKMM CBETOM, MaJalolIMM [0 HOPMaJId K TMOBEPXHOCTH
wiactuHku. HaOmtoneHue Bedercss B OTpakeHHOM cBere. M3MmepeHusiMu
YCTaHOBJICHO, YTO paguyC TPETHEro TEMHOTO KOJblla (CUMTas ILEHTPaJbHOE
TEMHOE IISITHO 3a HyJieBoe) 3,5 mMm. J[MHa BOJIHBI A majaromiero ceera 620HMm.
Haittu pagnyc KpuBU3HBI JINH3HL.

3. Hudpakuus, ee Buabl, ycioBus HaOmonenus. I[lpunuun [rolirenca-
OpeHners.

Bapuanr 3

1. KakoBa gomxHa ObITh TocTOsiHHAA d 1U(PaKIIMOHHON PElIeTKH YTOObI B
NEPBOM MOpPsAKE ObUIM pa3pelieHbl JUHUS criekTpa Kamus A= 404,4 u A= 404,7

HM? [Iupuna pemetku a = 3 cM.



2. Haittu ynenbHOE BpalleHUE JJIsl ONTHYECKHM aKTUBHOIO KpHUCTallia, €CIu
IIPU TOJIIMHE KPHCTAIa 4 CM YroJl MOBOPOTA INIOCKOCTH MOJIspH3anuy paseH 25°

3. KorepeHTHbI€ BOJIHBI, UX NOdydYeHUEe. OnTuyeckas pa3HOCTh X0/a.

Bapuanr 4.

1. Yron nmoBopoTa INIOCKOCTU MOJSPU3ALMU MIPU MPOXOXKIECHUU CBETa Yepes
TpyOKy ¢ pacTBOopoM caxapa paseH 40°. Jlnmuna TpyOku 15¢cm. YensHoe BpamieHue
pactBopa caxapa [0]=66,5 rpam/mm Ha lr/cm®konuentpauuu. OnpenenuTs
KOHIICHTPALIMIO PacTBOPA.

2. Kakoe umcno mrpuxoB N Ha CAWHWIY JUIMHBI UMEET MU(PaKIIMOHHAS
pelieTka, €Ciu 3ejieHas JuHus pTyTd (A = 546,1 HM) B CIIEKTpe TPETHEro MOPsIAKa
Ha0r01aeTCs o1 yriioM ¢ = 51°7

3. UaTepdepennus creta. Y CI0BUS MUHUMYMOB U MAKCUMYMOB.

Bapwuanr 5.

1. VYcranoBka s monydeHuss — Kojerp  HploToHa — ocBemiaercs
MOHOXPOMATHYECKUM CBETOM, [MaJalolMM TI0 HOpPMald K TOBEPXHOCTH
mwiacTuHKU. Pamuyc kpuBu3Hbl JuH3bI R = §,6M. HaOmionenue Benmercs B
OTPOKEHHOM cBeTe. V3MepeHus MM YCTAaHOBJIEHO, YTO PAJAUYC YETBEPTOIO
TEMHOTO KOJbIla (CUMTas EHTPAIbHOE TEMHOE MSATHO 3a HylieBoe) rs= 4,5 M.
Haiiti 1iiMHY BOJTHBI A TIQJAlOIIETO CBETA.

2. [loctosinnas qudpakiuonnoit pemetku d = 2 mxM. Kakyro pasHOCTh JTHH
BOJTH AL MOXKET pa3peliuTh dTa pelieTka B o0sacTu JIMH BoJH A = 560 HM B
criekTpe Tperbero nopsaaka? [llupuna pemerku a = 2,5 cM.

3. IBoiiHoe nydenpenomiieHre. OOBIKHOBEHHBIH M HEOOBIKHOBEHHBIN JIy4H.
OnTuueckas 0Chb KpHUcTalIa.

KonTpoabnass padora Ne 3. B3aumojgeiicTBue cBeTa ¢ BelIeCTBOM.
TemnoBoe u3znyuenue

Bapuanr 1

1. Kakyro momtHocts N nznydyenus: umeetr Connue? M3nydyenue CoiHila
CUMTATh ONU3KUM K W3Iy4eHUIO aOCONIOTHO YEpHOTO Tema. lemreparypa

nosepxHocTu Connia T = 5800 K.



2. [Ipu HarpeBaHuM aOCONIOTHO YEPHOrO TeNa [JIMHA BOJIHBI, Ha
KOTOPYIO MPUXOAUTCA MAaKCUMYM HCITyCKaTeIbHONH CIOCOOHOCTH, U3MEHUIIACh OT
690uM 10 500HM. Bo CKOJIBKO pa3 yBEIMYWIIACh MHPU ITOM HHEPreTUYECKast
CBETUMOCTb Tena?

Bapuant 2

1. Ha kakyto JiuHy BOJHBI A MPUXOJUTCS MaKCUMYM HCITyCKaTEIbHOU
COCOOHOCTH a0COJIIOTHO YEPHOTO Tejla, HMMEIOIIEro TeMIIepaTrypy, pPaBHYIO
temmeparype t = 37° yenoBeueckoro Tena’?

2. Kakyto sHepruto tepsier ConHIE 3a OJHY MHUHYTY BCIIEJICTBHE
m3nydyenusa? Temmneparypa nmoBepxHoctd Comnma T = 5800 K, pagmyc CosHna
npumepHo 7*108m. Uznydyenne ConHIA CUUTATH HOCTOSHHBIM.

Bapwuant 3

1. Temneparypa T aOcoiOTHO dYEpHOro Tejda U3MEHWIACh TIPH
HarpeBanu ot 1000 mo 3000 K. Bo ckoibKO pa3 yBENMYHIIACH IIPU TOM €O
DHEPreTUYEeCcKast CBETUMOCTh R,?

2. CKOJNBKO KBaHTOB BHAMMOIO CBe€Ta 3a | C HCOYCKaeT HUTH
AIEKTpONaMIlbl  MOIIHOCTBEO 60 BT, ecinm Ha wW3MydeHHME BUAMMOIO CBETA
pacxoayertcst Bcsi morpebiisemast e dHeprusi? J[MHy BOJHBI BHAMMOTO CBETa
IPHHATH PaBHOM 5,4%107Mm.

Bapuant 4

1. Kakyro momtHocTs N uznydenus umeet Comnunue? Manydyenue ColiHila
CUMTATh OJU3KUM K H3IYy4YEHUI0 aOCONIOTHO YepHOro Tena. Temreparypa
noepxHocTu Cousaia T = 5800 K.

2. [Ipu HarpeBanum aOCONIOTHO YEPHOTO Tela JJIMHA BOJIHBI, Ha
KOTOPYIO MPUXOJUTCS MAaKCUMYM HCITYCKaTEJIbHON CIOCOOHOCTH, U3BMEHWIIACh OT
690uM 10 500HM. Bo CKONBKO pa3 yBEIMYWJIACh MPU 3TOM HHEPTreTHYECKas
CBETHUMOCTH Tena?

Bapwuanr 5



1. Ha kakyto miauHy BOJHBI A MPUXOIUTCS MaKCUMyM HCITyCKaTEIbHOM
CHOCOOHOCTH a0COJIIOTHO YEPHOTO Tejla, HMEIOIIEro TeMIIEpaTrypy, pPaBHYIO
temmeparype t = 37° yenoBeueckoro Tena’?

2. Kakyro sHepruro tepsier ConHIE 3a OJHY MHUHYTY BCIIEJICTBHE
m3nyuenusa? Temmnepatypa noBepxHoctu Comnma T = 5800 K, paamyc Connna
npumepHo 7*108m. Uznydenne ColiHIIa CYUTATh TOCTOSIHHBIM.

KonrpoabHasi padora Ne4. KBantoBasi onTuka.

Bapwuanr 1.

1. 9pdpexr KomnroHa.

2. 3anayva. J{na kanus kpacHas rpaHunia Gorordpdexra Amax=0,62Mkm. Kakyro
MaKCUMaJIbHYI0 CKOPOCTb V MOTYT HUMETh (DOTODJIEKTPOHBI, BBUICTAIONINE TMPU
00JydeHu Kayiusi (PUOJIETOBBIM CBETOM C JUTMHOUM BOJTHBI A = 0,42 MKM?

3. 3amayva. PeHTreHoBckue ayuu ¢ JiiuHOM BOJIHBI 0,708 A°, UCTIBITBHIBAIOT
KOMITOHOBCKOE paccesHue. HallTu JiimHy BOJIHBI pEHTI€HOBCKUX JIYUEH,
paccessHHBIX 1o yriaom 45°,

Bapuanrt 2.

1. 3akons! CToJIETOBA.

2. 3agaya. MuHMManbHas 4YacTOTa CBETA, BBIPHIBAIOLIETO 3JIEKTPOHBI C
IIOBEPXHOCTH METAUIMYECKOro Kartoma, Vo= 6,010 I'u. Ilpu kakoil wacrore v
CBE€TAa BBUICTEBIIHME AJIEKTPOHBI TMOJHOCTBHIO  3aJEPKUBAIOTCA  PA3HOCTHIO
norenuanos U, = 3,0 B?

3. 3amaua. JlaBieHHe MOHOXPOMATHYECKOTO CBETa C JJIMHOW BOJIHBI A =
500HM Ha 3aYEpPHEHHYIO ITOBEPXHOCTb, PACIIOJIOKEHHYIO MEPIECHINKYIISIPHO
najamomeMy usnydeHuto, paBHo 0,15mklla. Ompenenure uncino (HOTOHOB,
MaIAI0INX Ha TOBEPXHOCThH IUIOMIA/IbIO 40cMm? 3a OJIHY CEKYHIY.

Bapuanrt 3.

1. O6bsacaenue porodddexra. YpaBHeHHE DUHIITCHHA.

2. 3anmava. I'enuii-HEOHOBBIM Jlazep pabOTAET B HEMPEPHIBHOM pEXKUME,
pa3BuBas moiHocTh P = 2,0 MBT. M3nyyenue nazepa umeer ATUHY BOJHBI A =

630 M. CrobKO (POTOHOB M3ITyUaeT ja3ep 3a OJIHY CeKyH1y?



3. 3amada. JlaBneHMe MOHOXPOMATUYECKOTO CBETA C JJIMHOW BOJHBEI A = 500
HM Ha 3a4€PHCHHYIO IOBEPXHOCTh, PACIHOJIO)KCHHYIO MEPHEHIUKYJISIPHO
najgarommm Jiydam, paBHo 0,12mklla. Onpegenute uyncio (GOTOHOB, MaJarOIIUX
€KECEKYHIHO Ha 1 M? IIOBEPXHOCTH.

Bapuanr 4.

1 JlaBneHue cBeTa.

2. 3agaua. KakoBa Oblma JAnMHA BOJHBI HW3Iy4YeHUsS, €CIH TIpU
KOMITOHOBCKOM paccessHuH ero mnox yriaoM 60° 1niuMHa BOJNHBEI PaccessHHOTO
M3JTy9eHHs OKa3altach paBHOM 2,54x107° cm?

3. 3agaua. Ilpu ocBeleHNN MOBEPXHOCTH HEKOTOPOTO MeTalia (pHOJIETOBBIM
CBETOM C JITMHOM BOJHBI A1= 0,40 MKM BBIOUTBHIE CBETOM 3JIEKTPOHBI MOJHOCTHIO
3aaepxkuBatorcss HanpspkenneM U; = 2,0 B. UeMy paBHO 3aaep:kuBaroliee
HanpsbkeHue Ui IpU OCBEIIEHUH TOTO K€ METajllla KPaCHbIM CBETOM C JJIMHOMN
BOJIHBI A= 0,77 MKM?

Bapuanrt 5.

1. Buasr potoaddekra.

2. 3agava. Onpenenure AJUHY BOJHBI A CIIEKTPATBbHON JIMHHUH, U3Ty4aeMoi
P TIepeXoie AIEKTPOHA C 0oJiee BHICOKOTO YPOBHS DHEPrUU Ha O0Jiee HUBKUU
YPOBEHb, €CJIM MPU I3TOM DHEPTHS aTOMa YyMeHbIMiIach Ha ¢ = 10 3B.

3. 3amaua. Ha nyieansHo OTpakarollyro IOBEPXHOCTh IUIOMAABI0 S = 5 cM? 3a
BpeMsi t =3MHUH HOPMAaJIbHO MaJaeT MOHOXPOMAaTUYECKUI CBET, SHEPTUS KOTOPOTO
W = 9/1x. Onpenenure CBETOBOE NABJIECHHUE, OKa3bIBAEMOE HA MOBEPXHOCT.

KonTpoubnas pabora NeS. Crpoenue aroma. BosiHOBbIe CBOMCTBA YaCTHI

Bapuanrt 1.

1. Bonusr ge-bpoiiis.

2. 3amavya. Haiitu HamOOJBIIyIO JUIMHY BOJHBI M3TyYEHUS IJIs CEpUU
Jlaitmana.

3. 3amaua. KakoBa OyJeT HEOINpPENEICHHOCTh B 3HAYEHUU TMPOCKIUU
CKOPOCTH JJIEKTPOHA, €CIM HEONPEAEICHHOCTh B 3HAYEHUU €r0 KOOPAHHATHI

coctapiser 1Mm? Macca snexTpona me= 9,1*103kr.



Bapwuanr 2.

1. [Mpunmn HEOMpPEAECICHHOCTH I'eitzenoepra. CooTHoteHus
HEONpPeIeTICHHOCTEH.

2. 3anava. Haiinute 1iuHy BOJHBI Jie-bBpoiiis 71st NBUTMHKY, TIBUXKYILEUCS CO
ckopocThio 10M/¢c? Macca neutnakH 0,1 M.

3. 3agaya. Yemy paBHA 4acTOTa U3JIyUYEHUs, BOSHUKAIOIIETO MPHU MEPEX0JIe C
ISTOTO YHEPreTUUECKOro YpOBHS Ha mnepBblii? K Kakoil cepun OTHOCUTCS JaHHOE
n3ydyeHue?

Bapuanrt 3.

1. OnbiTr ®panka u ['epua.

2. 3anmaya. Yemy paBHa sHeprus (OTOHa, H3Iy4aeMOro MpH TEpexoe
AIEKTPOHA C TPETHErO SJHEPTETUYECKOT0 YPOBHS HA IEPBBIN?

3. 3amava. CpaBHUTE IJUHBI BOJH Je-bBpoilyis s 3J€KTpoHAa W IMPOTOHA,
JABWKYIMXCA C OJMHAKOBOM CKOpOCTbIO. Macca anekTpoHa me= 9,1*103kr.
Macca npotona m= 1,67*107?'kr.

Bapuanrt 4.

1 CriekTpaJibHBIE CEPUH.

2. 3apgaua. Yemy paBHa mIMHA BOJHBI Je-bpoisis s mpoToHa,
JBUIKYILETOcs cO CKOpocThio 4%10%w/c? Macca nporona m=1,67*10"kr.

3. 3amaua. YeMy OyAeT paBHa HEOMPEACICHHOCTh B 3HAUEHUU KOOPJUHATHI
MPOTOHA, €CJIM HEONPEAEIICHHOCTh B 3HAYEHHH COOTBETCTBYIOIIEH MPOCKIHUH
ckopocTH cocrapisier 1mm/c? Macca nporona m= 1,67*102'kr.

Bapmuanr 5.

1. Bonuel ne-bpoitis.

2. 3anmaua. Onpenenure IJIUHY BOJIHBI A CIIEKTPAIbHON JUHUU, U3Ty4aeMOn
IpU TMepexoJie EKTPOHa ¢ 0oJiee BBHICOKOIO YPOBHSI PHEPIHMH Ha 0ojiee HU3KHIA
YPOBEHbB, €CIIU TIPU ITOM 3HEprus atoma yMenbimiack Ha AE = 10 3B.

3. 3amaua. KakoBa OyJeT HEOINpPENEICHHOCTh B 3HAUYCHUM IPOCKIIUU
CKOPOCTH 3JIEKTPOHA, €CJIM HEOINPEAEICHHOCTh B 3HAYEHHH €ro KOOPAUHATHI

coctapiser 1Mm? Macca anexTpona me= 9,1*10-31kr.



KourpoasHas pabora Ne6. Crpoenue aTOMHOI'0 sapa.
PagnoakTHBHOCTS. SIiepHbIe peakuun
Bapwuanr 1.

1. BBIYHMCIIUT SHEPTHUIO CBS3H sizipa | Li.

2. [Tonp3ysce Tabnuieir MeHeneeBa U IpaBUIaMi CMEIIICHUSI, OTIPEICITUTh,

B KaKOU 2JIEMEHT IMpeBpaliaercs ;U MOocIe MEeCTH o- U JBYX 3- pacmaios.

Bapuanr 2.
14
1. Berancnuthb neeKT MacChl M SHEPTHUIO CBSI3U jipa “N.

2. TlocTosiHHAs paliUMOAKTHBHOIO pachaga u3oromazPb pasma 10° ¢,

OnpenenuTh BpeMs, B TEYEHHUE KOTOPOTO pacmajgaercs 2/5 HadajabHOTO
KOJIMYECTBA SIIEp ATOT0 paJuOaKTUBHOIO M30TOIIA.

Bapuanrt 3.

1. BEIMHCIUTh yACTBHYIO SHEPTHIO CBS3M sApa sapa Oeprnins-9.

2. Kakoii uzoron obpasyercst U3 ypana-238 mnociie Tpex o—pacnajoB U IByX [-
pacmnaaoB?

Bapuanrt 4.

1. CkonbKO aTOMOB MOJIOHUS paciagaeTcs 3a CyTKA U3 | MiIH. aTOMOB?

2. Kaxkoit u3zoton o6pasyercs U3 paauoakTUBHOTO M30TONa JMTUA-8 mocie 1 fB-
pacnaja 4 OAHOrO o—pacnajaa?

Bapwuanr 5.

1. Haiiti uncno pacnanos 3a 1 ¢ B 1t pagusi.

2. Ilpu GombapampoBKe M30TOMa a30Ta-14 HEUTpOHAMHU MOy4aeTCsl M30TOI
yriepozaa-14. 3anucarh ypaBHEHUE U HAWTH SHEPTHIO SIIEPHOU PEaKIUu.

Kpurepuu onienkn paéoThl HA CEMUHAPCKOM 3aHATHH MPH ONpeaeSIeHUn
TeKYIIero peMTHHIa CTy/IeHTa

4 OGamna - eciaM YCTHBIM OTBET OTJIMYAETCA TIyOWHOM, JOTHYHOCTBIO M
[IOCJIEIOBATEIBHOCTBIO, OIIOPOM Ha paHee W3Y4YyeHHBIM Marepuan. Ilokaszano
XOpoIliee TOHUMaHue PO()ECCHOHATFHON 3HAYMMOCTH N3Y9aeMBbIX BOIPOCOB, TIPH
OTBET€ HCIMOJB3YETCA JOMOJHUTENbHas Jureparypa. CTyneHT CcBOOOJHO

CIIpaBJBICTCA € 3aJladaMi, BOIIPOCAMU U APYTMMU BHUJIaMU IIPUMCHCHUA 3HaHI/H71, HE



3aTpyJHSETCS C OTBETOM TMPU  BHUAOM3MEHEHMM  3aJaHM, MPaBUIBHO
00OCHOBBIBACT peIICHHE 3a/1a4. BeIUuCIeHNUs HE colep)kKaT OmHUOO0K, PU3ndYecKue
BEJIMYMHBI TIpeAcTaBlieHbl B cucreme eauHull «CH», TpaBUIBHO W TOJHO
NpEJCTaBICH TOMy4YeHHBIH pe3ynbrar. CTyaeHT BIaJeeT pPa3sHOCTOPOHHUMHU
HaBBIKAMH U MIpUEMaMH padoThI, B MTOJHONW Mepe JEMOHCTPUPYET 3HAHUS, YMEHUS
Y HaBBIKU IO JUCIMIUIMHE C y4€TOM HEOOXOIUMBIX KOMIETSHITHH.

2-3 Oamta - eciM YCTHBIM OTBET OTJIMYAETCS TIIyOMHOHM, JIOTUYHOCTBIO H
MOCJIEIOBATEILHOCTIO, OMOPOM Ha paHee W3yYeHHbIM Marepuan. B 1enom
MOKa3aHO TOHUMAaHHe MNPOPECCHOHANBHON 3HAYMMOCTH HM3yYaeMBIX BOMPOCOB,
IIpU OTBETE HCIONB3YeTCA MOMOIHUTENbHAs muTeparypa. CTyIeHT CrpaBisieTcs C
3aJjayaMM, BOIIPOCAMU U JPYTMMH BUJAaMH NIPUMEHEHUs 3HAHUM, HE TepseTcs Ipu
BUJOM3MEHEHUH  3aJlaHHif, TPaBUILHO OOOCHOBHIBAET pEIICHHWE  3ajad.
Bbruncnenuss He cojepkar rpyObIXx  OmMOOK, (U3HYECKHE  BEIMYUHBI
npejacTaBieHbl B cucteme enuHull «CHy», mpaBuiIbHO W TOJHO MpPEACTaBIIEH
MOJydYeHHBI pe3ynbTaT. CTYIeHT BIaJeeT pPa3HOCTOPOHHUMHU HaBBIKAMH U
npueMaMu paboThl, JEMOHCTPUPYET 3HAHUSA, YMEHUS U HABBIKU MO JAUCLUILIIMHE C
Y4€TOM HEOOXOJAUMBIX KOMITETEHITHH.

Jlomyckarorcst He 6osiee 1 ommOKy Mpu peleHnun 3a1aun, oo He Oomee 2-X
HEJI0YETOB IIPU YCTHOM OTBETE.

1 Oamn - eciM OpU YCTHOM OTBETE CTYJICHT IIOKA3bIBACT HE CIHUIIKOM
ri1yOOKHE 3HAHUS OCHOBHBIX (PM3NYECKUX MOHATUN U UX B3aUMOCBS3€EH, CYIIHOCTU
bu3nueckux  SIBIACHHM, HET TJIyOOKOro TOHUMaHUs MpOQPECCHOHAIBHON
3HaYMMOCTH U3Y4aeMbIX BOIIPOCOB, MPY OTBETE HE UCIOJIB3YETCS AOMOIHUTEIbHAS
autepatypa. CTyAeHT CHpaBlieTCs C 3aJladaMH, BOIPOCAMH U JIPYTUMHU BUAAMU
NPUMEHEHHUs 3HAHWM B 3HAKOMOW CHTyallud, HO TEPSAETCS MPU BUIOU3MEHEHHU
3aJjaHuil, HE MOXET J0 KOHIIa 00OCHOBAaTh pelleHHE 3aaay. BeruucieHus He
coziepkaT TPyObIX OMUOOK, (HU3UUECKHE BEIMYWHBI TPEICTABICHBI B CHCTEME
emuaull «CW». CTymeHT BiajeeT ONpENSTICHHBIMH HaBBIKAMH M TIpUEMaMu
paboThl, TEMOHCTPUPYET OTNEIbHBIE YMEHUSI U HABBIKHU M0 JUCIHUILIUHE C YYETOM

HEOOXOIUMBIX KOMIIETCHIIUH.



Jlomyckatorcs He 6osee 2-X OMMOOK IMpU PEIIeHUH 3aJaui, JTU00 MPU YCTHOM
OTBETE.

Menee 1 Gamnna - ecnu Mpu yCTHOM OTBETE CTYJEHT NOKa3bIBaeT HETTTyOOKHe
3HAHUS OCHOBHBIX (PU3WYECKUX TOHATHA U HMX B3aWMOCBA3EH, CYIIHOCTU
¢u3nveckux SBIEHUH, MO0 OTCYTCTBUE TaKUX 3HAHUN, HET TIOHUMAaHHA
po(heCCHOHATIBHON 3HAYMMOCTH M3y4aeMbIX BONpPOCOB. CTyIE€HT AEMOHCTPUPYET
IUIOXO0E 3HAHKE WJIM HE3HAHHE METOOB PELICHH 3aja4, HE MOXKET PEIIUTh 3a/1auy
Jake B 3HaKoMoW curyauuu. [Ipu pemeHuy 3agayvl He cIefaH WM CHAEJaH C
OIIMOKaMH TEPEBOJI €AMHULl U3MEpeHHs Benu4rH B cuctemy «CU». Berauciaenus

cojiepKat rpyOblie OmMMOKY; HET aHAJIN3a PE3yibTaTa.

Bonpocsl a4 1onycka K JiabopaTopHbIM padoTaM 1o AucHuIuinie «Onruka,
aroMHas pu3uKa»
4 cemecTp
JlaGoparopunasi padora Nel: OnpeaesieHue noKa3zaresisi NpeJTOMJICHHS

JKMJAKOCTH mnpu mnomomu pedpaxkromerpa. OnpeneneHue KOHUEHTPALMH
CIIMPTOBOI0 PacTBOpa pehpakTOMeTPUIECKHUM METOI0M
HazoBute 1enb paboThl U €€ OCHOBHBIE JTAIIBI.
ChopmynupyiiTe OCHOBHBIE 3aKOHBI TeOMETpHUUYecKor onTuku. Hapucyiite u
MOSICHUTE XOJ JIydel MpU OTPAKCHUU U TIPEJIIOMJICHUH OT TPaHUIIbI pa3jena IByX
cpen.
Yem oTimuaercst a0COMIOTHBIN MOKA3aTeNb MPEJIOMIICHUS OT OTHOCUTENbHOT0? B
yeM uX (PU3UYECKHUIM CMBICII, KaK OHU CBSI3aHBI MEXKy COOO0M?
B uem 3akitoyaeTcs siBJI€HUE MOJTHOTO BHYTpEHHETo oTpaxkeHusi? Kakue ycnoBus
HEO0OXOIMMBI JIs1 HAOJIr0IeH s oJHOTO oTpakeHus1? Kakas cpena Ha3bIBaeTCs
ONTUYECKH 00JIee MIOTHON?
[TonyunTe BhIpa)keHHE IJIs1 MPEAETBLHOTO YIJIa MOJTHOTO OTPAXKEHUSL.
B dem 3akirouaetcs siBiaeHue aucriepcuu ceeta? Yem otiMuaercs HOpMajibHAs

nucnepcus ot anomanbHou? [losicHuTe ¢ MoMoIIEIO rpaduKa.



Kakoil cBeT Ha3pIBae€TCsI MOHOXPOMATHYECKUM, a Kakoi cioxHbIM? [IpuBenure
npumepbl. OOBSICHUTE pa3iioKeHUE OEI0ro CBETa B CTEKJIIHHOM ITPU3ME.
OOBsiCHUTE NPUHIUT IEUCTBUS PEPPaKTOMETPA.

JlabopaTtopnasi paGora Ne2: 3MepeHue paanyca KPUBHU3HbI JIUH3bI NPH
nomolinu koJjen HelotoHa
HazoBuTte 1iesb paboThl U €€ OCHOBHBIE JTAIIbl.
KakoBbl coBpeMeHHbIE TIpe/IcTaBIeHUs O pupoje ceeta? Uto Takoe dyanusm?
Kakue BoiHBI Ha3bIBatOTCSl KOT€PEHTHBIMU? OOBACHUTE CIIOCOOBI MTOJIY4YEHUS
KOTE€PEHTHBIX BOJIH.
B uewm 3aknroyaercs siBneHue uaTeppeperunn? Yto takoe onmuueckas pazHocms
xo0a 6oaH?
CdopmynupyiiTe 1 3alIUIINTE YCIOBHUS MAaKCUMYMOB U MUHUMYMOB
uHTephEpEHITUN.
Kaxoi1 cBeT Ha3pIBa€TCsI MOHOXPOMATHYECKUM, a KaKoi cioxHbIM? [IpuBenure
npumepbl. YeM oTiinyaeTcs MHTEpPEpPEHIIMOHHA KapTHUHA JIs TOTO U IPYroro?
Kak nonyuarorcs kosbiia Hetorona? Hapucyiite Xo gy4yei, 3anuimmTe
BBIpaXEHUE JJI1 PA3HOCTH XoAa 3TuX Jiydenl. [louemy kosbia HeroToHa oTHOCATCS
K MHTEp(EpEHIIMOHHBIM 110JI0CaM PaBHOM TONIIUHBI?
Kax Haiiti panunycel kosien HproToHa B OTpaxkeHHOM U IpoxojsiieM ceete? B
KaKOM MOpsKe Oy1yT 4epeaoBaThCsl KObIa IPU OCBELIEHUN YCTAHOBKHU O€JIbIM
CBETOM?
JlaGoparTopHas padora Ne3. OnpenesieHre JJIUHbI BOJHbBI
MOHOXPOMATHYECKOI'0 CBeTA NPH NOMOIIU TU(PPAKIIUOHHON PelIeTKH
1. HazoBuTe 1ie1b paboThl U €€ OCHOBHBIE ATAIIbI.
KakoBbl coBpeMeHHBIE MPEICTaBICHUS O IpUpoie cBeTa? Uto Takoe oyanuszm?
Kakue BosHBI Ha3bIBAOTCS KOTePEHTHBIMU? OOBACHUTE CIIOCOOBI MOTYUYEHHUS
KOTE€pEHTHBIX BOJIH. B uem 3akmtouaercs npuniun [ 'tolirenca-Openens?
Yro Ha3biBaeTcs qudpakiyeil cBeTa, KakoBbl YCI0BUs ee Ha0moaenus? Yem

otnnyaercs audpakuus Openenst ot audpakuun Opaynropepa?



Yro Takoe ougparxyuonnas peuwemra? Ilepuoo peuwemxu? Kakue Obarot
PELIETKH, JIJIs1 YETO OHU UCTIONB3YIOTCA?

3anumuTe ycIoBUE MaKCuMyMa Jiis pemeTky. [TokaxuTe Ha pucyHKe yroi

T PaKIIU U Pa3HOCTh X0/a JTy4deH.

Kakoli cBeT Ha3bIBaeTCSI MOHOXPOMATHUECKUM, a Kakou cl0XHbIM? [IpuBenure
npumepbl. OnummuTe TudpakIMOHHYIO0 KapTUHY JJIS TOTO U APYyroro?

B dem coctodat ocobeHHOCTH u3iydyeHus jazepa? [louemy oH ucnons3yercs aJis
MOJIy4eHUS TUPPAKITUOHHON KApTUHBI?

JlaGoparopHasi padora Ne4: U3mepenue (pOKYCHOT0 pacCTOSIHUSA JIMH3bI
HazoBute 11es16 paboTHI U €€ OCHOBHBIE ATanbl. B ueM coctout metop beccens?
Chopmynupyiite 3aKOHBI T€OMETPUUECKON ONTHKHU.

Yro HaswiBaeTcs nuH301? Kakue nuH3b1 MOKHO Ha3BaTh TOHKUMU? [loscHuTE
MOHSTHE IIEHTPa KPUBU3HBI U pajinyca KpUBU3HBI CHEepUIECKON MTOBEPXHOCTH
auH3bl. Kakue ObIBalOT JTUH3BI?

BBenurte nonsiTue riaBHOM U MOOOYHOM ONTHYECKON ocu. UTO Ha3kIBaeTCs
rJ1IaBHBIM (POKycoM cobOuparoiie U paccerBaroie TuH3bI? Yem oTnnyaeTcs
MHUMBIN (POKYC OT AEHCTBUTEIHLHOTO?

Uto HazpiBaeTcs (hOKAIBHOM MIIOCKOCTHIO? Kak onpenenuTs moOouHbINH (POKyC
JIMH3bI?

3anummre GopmMysTy TOHKOM JTUH3BI. UTO HAa3bIBAETCS ONTHYECKOW CUIION JTMH3BI?
JIuHEelHbIM YBEIIMUECHHUEM JIMH3bI?

Kakue nedextpl n300pakeHui B JIMH3aX MOT'YT BO3HUKATh, KAKOBBI UX MPUYUHBI?
OOBsICHUTE MPUHITUIIBI TOCTPOCHUSI U300pKEHUHN B JIMH3aX.

JlaGopaTopHuasi padora NeS: IIpoBepka 3akona Mauroca
1. HazoBute 11€16 pabOTHI U €€ OCHOBHBIE ITAIbI.

KakoBbI coBpeMeHHbIE TipeicTaBlieHus o mpupoe ceera? Uto takoe dyanuzm?
UeM oTIM4aeTCsl €CTECTBEHHBIN CBET OT NMOJISIPU30BaHHOTO? [10HOCTBIO
MOJISIPU30BAHHBIN OT YACTUYHO MoJispu3oBaHHOr0? Kakue ecTh BUIbI

noJIsIpy3anuu?



Yro Takoe noaapuszamop? OOBSICHUTE €T0 AEUCTBUE HA CBET. UTO MOKHO
MCIIOJIB30BaTh B KAYECTBE MOJISPU3ATOPa, oueMy?
3anumuTe 3aKk0H Matoca i1 OJHOTO U ABYX MOJIIpU3aTOPOB. B kakoM ciydae
CBET HE OYJET BBIXOAUTH U3 CUCTEMBI IBYX TOJISIPU3aTOPOB?
Cdopmynupyiite 3akoH bprocrepa, 00bsicHUTE 0COOEHHOCTH MO PU3ALUN
OTPaKEHHOTO U MPEJOMIIEHHOTO JIY4€EH.
B yeM cocTouT siBIIeHHE JBOMHOTO JyuenpenomieHus? OObsICHUTE CBOWCTBA U
NOJISIpU3aIi0 OOBIKHOBEHHOT'O U HEOOBIKHOBEHHOTO JTyueid. UTo Takoe
onmu4eckas ocb Kpucmaniia?
Kakue BemiecTBa Ha3bIBAKOTCA ONTUYECKU AKTUBHBIMU? OT 4E€TO 3aBUCUT YIOJI
MIOBOPOTA IIOCKOCTH MOJIIPU3ALMU B ONITUYECKU AKTUBHOM BEILIECTBE?
S cemectp

JlabopaTopHasi padora Nel: U3yuenne siBiaenusi gporodrdgdexra
HazoBurte 1enb paboThl U €€ OCHOBHBIE STAIIBI.
KakoBbI cOBpeMeHHEBIE TIpeIcTaBlIeHUs 0 pupoe ceera? Uto Takoe dyanuszm?
B uem 3axnrouaetcs siBnenue dpotodrddexra? HazoBure Buabl hotodrddekra, gaiite
UM XapaKTePUCTHKY.
ChopmynupyiiTe 3aKoHbI BHElTHET0 ¢oTodddexra. Kak cBs3aHBI yacToTa M JJIMHA
BOJIHBI U3TTy4YEHUS?
Chopmynupyiite kBaHTOBYIO rumnotesy [lnanka. Yemy paBHa MOCTOSIHHAS
[Tnanka? Yrto Takoe ¢pomon? Kak MOKHO HAMTH SHEPTUIO, MACCY, HMITYJIC
dboToHna?
Kaxk Ditnimreitn 00bsicHun siBiieHre ¢poTodPdexra? 3anuiimre ypaBHEHHUE
OuinmTelHa. Kak u3 3Toro ypaBHeHUs HalWTH KpacHyto rpanuily hotodddekra?
OObsicCHUTE YCTPOMCTBO U MPUHIUN AeUCTBUS (HOTOAIEMEHTA. 16 UCIONB3YIOTCS
($hOTO3IIeMEHTHI?
. Uto Ha3pIBaeTCA BOJIBTAMIIEPHOM XapaKTEPUCTUKOM doTornemenTa? Hapucyiite ee
u nosicaute. UTo Takoe Tok HachileHus? UTo Takoe 3ajiepKuBaroiee
HaIpsHKEHHUE, KaK €ro MOKHO HalTu?

JlaGoparopHnasi pabora Ne2: IIpoBepka 3akona Credana-boabumana



HazoBuTte 1enb paboThl U €€ OCHOBHBIE STAIIb.
Kakoe n3nyyenue Ha3zpiBaeTcs TeIIoBbIM? [louemy TernnoBoe U3IydeHue MOKHO
Ha3BaTh PABHOBECHBIM?
YTo Ha3bIBAETCA SHEPTETHUECKON CBETUMOCTHIO? McnycKaTenbHON CITOCOOHOCTHIO
tena? Kak oHu cBsizaHbI?
. YUTo Ha3bIBaeTCA MOTJIOMIATENIbHON criocoOHOCThIO Tenna? Kakue Tena Ha3bIBaloTCs
abcomoTHO YepHbiMu? [IpuBeanTe npumMepsl.
ChopmynupyiiTe v 3alUIINTE OCHOBHBIE 3aKOHBI TETNIOBOTO U3TyUYEHHUS
(Kupxroga, Credana-bonpumana, Buna).
[TosicHuTe ¢ MOMOLIBIO rpaduKa 3aBUCUMOCTD JJIMHBI BOJIHBI U31yYEHUS OT
TEMIEPATYPhI U3ITYHAIOILIEro TeA.
Ha ocHOBe KakuX MPeACTaBICHUI MOXKHO OOBSICHUTH 3aKOHBI TEMJIIOBOTO
usnydenusi? Chopmynupyiite kBaHTOBYIO Tunotesy [lnanka. Uto Takoe keanm
usnIy4eHus, Kak HaiTu 3Hepruto kBanta? Yemy paBHa noctosinHas [Lnanka?
[IpuBenennas nmocrosinHas [lnanka?
OOBscHUTE YCTPONUCTBO U MPUHLMI pabOTHI TUpoMeTpa. J{Jisl 4ero Ucnob3yroTcs
MIAPOMETPHI?

JlaGopaTtopuasi padora Ne3: H3ydenue cmekTpa aromMa BOAOPOAA.
Boruuciaenue nocrosinaoii Pundepra
HazoBute 1enb paboThl U €€ OCHOBHBIE STaIlbI.
KakoBbl coBpeMeHHbIe IIpeicTaBiIeHUs 0 pupoje ceera? Uto Takoe dyarusm?
KakoB ariana3oH AJuH BOJIH BUAUMOIO CBETa?
OO0bsicaute crpoeHue aroma. Chopmynupyiite nocrynarsl bopa, 3anummre
KBaHTOBOE YCJIOBHE ISl CTALIMOHAPHOTO COCTOSIHHMSL.
Uto Takoe keanm u3nyyeHus, Kak HaAaWTH YHEPTUIO KBaHTa? UeMy paBHa
noctosinHas [lnanka? [IpuBenennas nocrosunas [1nanka?
Ha3zoBute BUABI CHEKTPOB U3JIIYYEHUS, JAUTE UM XapakTepucTuky. Kakue
BEILECTBA JAIOT 3TU CHEKTphI? Kak momyYuTh CEKTp MOTJIOLIEHUS, YEM OH

OTJIMYACTCA OT CIICKTpPa I/ICHYCKEIHI/IH?



6. 3anmummTe U 00BICHUTE 0000IIEHHYIO CTIEKTpalbHyI0 hopmyny bamsmepa.
[ToscauTe cMbICT yrcena M u N.

7. Kaxkue criekTpanbHble CepUU MOXKHO BBIJICIUTh B CIIEKTPE aTOMa BOJ0OPO/Ia, YEM
OHM OTJIMYAIOTCH? B Kakux 001acTsIX CIIEKTpa JeKaT 3TH CEPUH?

8. OOBsicHUTE YCTPONUCTBO M MPUHIIUII JIEHCTBUS CIIEKTPOCKOIIA, TOCTPOITE X0
Jy4eu B CIEKTpocKome. J[J11 4ero Cnoib3yeTcsl CIeKTPalbHbIi aHATU3?

JlaboparopHasi pabGora Ne4: [lndppaxkuusi 3JIeKTPOHOB
1. HazoBurte 1116 pabOThI U €€ OCHOBHBIE 3Tarbl. B ueM cocTout meron
OIpEJENICHHS apaMeTpa KPUCTANINYECKON peleTku rpagura’?
2. ChopmynupyiiTe TUIIOTE3Y U 3alUIIATE ypaBHEHUE ae bpoiins.
3. B uem cyTth onbiToB [[PBUCCcOHA 1 J[>)kepmepa; onbiToB TomMcoHa u
TapTakoBckoOro?
4. 3anumute popmynny bparra — Bynbda (nudpakius peHTTeHOBCKHUX JTy4yei Ha
KpHUCTaJie).
5. KakoBbl ycinoBust HaOMoAeHHs T (PpaKIIMU pEHTTEHOBCKUX JIy4ei?.
6. Kak MeHsiercs qudpakiioHHas KapTHHA IPU U3MEHEHUH YCKOPSIOIIErO
HaIpsKEHUs ?
7. OnuimuTe KpUCTAIUIMYECKYIO CTPYKTYpy rpadura. Kakue niockoctu yyacTByIOT
B (hOpMUPOBAHUU UHTEPPEPEHIIUOHHBIX KOJIEIl B JAHHOM SKCIIEpUMeEHTe?
JlaGoparopuass padora NeS: OmpeaesieHne NOTEHUHMAJNA HOHU3ANUU

aToMa KpunroHa meroaoM ®panka u I'epua

1. HazoBurte 1enb pabOThl U €€ OCHOBHBIE STAIIbI.

2. Onuiure rIaHeTapHy0 MOJelb aToMa. KakoBbl €€ OCHOBHBIE HEIOCTATKHU ?

3. Cdopmynupyiite noctynarsl bopa, 3anummre KBAaHTOBOE YCIOBUE AJIs
CTaI[MOHAPHOTO COCTOSIHHUSI.

4. Yto TaKoe KeaHm u3nyyeHus, KaKk HauT! SHEpruto kBaHTa? Yemy paBHa
noctosinHas [Inanka? [IpuBenennas nocrosunas [1nanka?

5. OOBsICHUTE CTPOEHHE aTOMHOTO sijipa. Kak MOYKHO HalTH 3apsiIOBOE M MAaCCOBOE
yucno sapa? Urto takoe usomonwt?

6. B udem coctosna uenp onbita @panka u ['epra? OnummTe ONbITHYIO YCTAHOBKY.



7. Kakwue pe3ynbratsl ObUTH TIOTy4YeHBI B onibiTe Opanka u ['epua, kakue ObuTH
c/iesiaHbl BbIBOIbI? HapucyiiTe U MOsICHUTE BOJIBT-aMIIEPHYIO XapaKTEPUCTHKY.
8. Uto Ha3bIBaeTCs MOTEHIIMAJIOM BO30YXICHUS aToMa?
Kpurepuu ouenku 1ad0paTropHoii padoThI IPH ONpeaeIeHHH TeKYyIIero
PeUTHHIa CTyJIeHTa

4 Gama - ecinM IpU JOMYCKE M 3alllUTE€ TEOPUU MO JIabopaTOpHOU paboTe
CTYACHT TMOKAa3bIBa€T IMPOYHBIC 3HAHHUS OCHOBHBIX (DPU3MYECKHX MOHATHH M HX
B3aMMOCBSI3€H, CYIIHOCTH (PU3MYECKUX SIBIICHUM, paccCMaTpUBaeMbIX B paboTe, U
YMEHUE HUX OOBSICHUTH, 3HAHUE METOJOB M3MEPEHUM, HCIOIb3YEMBIX B padoTe,
METOJMKN 00pabOTKU pPE3yJIbTaTOB M3MEPEHHS, MPABUII TEXHUKU OE30MACHOCTH.
OTBeT oTaMyYaeTcs MIyOMHOM, JIOTMYHOCTBIO M TOCIeN0BaTeNbHOCThIO. [loka3ano
XOpolllee TOHMMaHUE MPOPECCHOHAIBHON 3HAYMMOCTH HM3Yy4aeMbIX BOIPOCOB.
[Ipy BBIMONHEHHWH S3KCIEPUMEHTAIBHOM YacTh paboThl M OPOPMIICHHU OT4YETa
CTYACHT IIOKa3blBa€T YMEHUE paboTaTh C HM3MEPUTEIbHBIMU MpUOOpaMU U
BJIaJICHUE HABbIKAMHU MPEACTABICHUS U MaTEMaTUYECKOH 00pabOTKHU pe3yJbTaTOB
U3MEPEHM, YMEHHUE JenaTh BBIBOJBI MO pe3yibTaTtaM padoThl. OtueT mo padote
oQopMJIEH aKKypaTHO, B COOTBETCTBUU C TpPEeOOBAHUSIMH, CTPYKTYpHUPOBaH,
duznyeckue BeJIUYUHBI IPECTaBICHbI B cucTeMe enuHul «CH», BIYUCIIEHUS HE
coJiep>KaT OIMOOK; MPAaBIJIBHO U TIOJHO C(POPMYJIMPOBAH BBIBOJ 1O paboTe.

2-3 Gania - eciy MpHU JIOMYCKE W 3aIlMTe TCOPUH IO JabopaTopHOU padoTe
CTYACHT IOKa3bIBA€T XOPOIIWE 3HAHUS OCHOBHBIX (PU3MYECKUX TOHATHH M X
B3aMMOCBSI3€M, CYIIHOCTU (PU3MYECKUX SBIICHUM, paccCMaTpUBAeMbIX B padoTe, U
yMEHUE UX OOBSICHUTH, 3HAHHME METOJOB M3MEPEHUM, HUCIOIb3YEMBIX B padorte,
METOJMKN 00pabOTKU PE3yJbTaTOB U3MEPEHUS, MPABUI TEXHUKH OE30MaCHOCTH.
OTBer oOTIMYaeTCs TIYyOMHOW, JOTHYHOCTBIO M TIOCIEJOBATENbHOCTBIO, HO
JOMyCKaeTcsl  OgHa-ABE  HETOyHocTH. IlokaszaHo  xopomiee  MOHWMAaHHE
npo(hecCHOHANBPHOM 3HAYMMOCTH U3y4aeMbIX BoIpocoB. [Ipu BbImogHEHUH
HKCIIEPUMEHTAJILHON YacTu paboThl U 0OPMIIEHUH OTYETa CTYJEHT MOKa3bIBAET
yMeHHe paboTaTh C W3MEPUTENbHBIMU NpUOOpaMU M BIAJCHHE HaBBIKAMU

MPEICTABICHUS] U MAaTeMAaTHYeCKO 00pabOTKHU Pe3ysbTaTOB M3MEPEHUM, YMEHUE



JienaTh BBIBOJBI MO pe3ysibTrataM padoTel. OTdeT mo padote ohopmMiIeH akKypaTHO,
B OCHOBHOM — B COOTBETCTBUHU C TPEOOBAaHUSAMHU, CTPYKTYpUPOBaH, (HU3UUYECKUE
BEJIMYMHBI MpEJCTaBICHbl B cucteMe enuuull «CHy», BeIUMCICHUS HE COEpKatr
OMO0K; MPaBUIBHO M MOJHO C(OPMYIHMPOBAaH BBIBOJ MO padote. JlomyckaroTcs
He OoJee 2-X HeI0YeTOB B O(DOPMIICHUH OTYETA.

1 Oamn - ecnau mpu 3alUTe TEOPUHM M JOIMYyCKe K jabopaTropHoil pabdote
CTYIACHT TOKa3bIBA€T HE CIHUIIKOM TJIyOOKHE 3HAHUS OCHOBHBIX (PH3UUYECKHUX
MOHATUHN U UX B3aUMOCBSI3€H, CYIIIHOCTU (DU3NYECKUX SIBIICHUH, pacCMaTpUBAEMBIX
B paboTe, IEMOHCTPUPYET, B IIEJIOM, 3HAHUE METOJIOB U3MEPEHUH, NCIIOIB3YEMBIX
B paboTe, METOAUKH OOpabOTKM pe3yJbTaTOB H3MEPEHUs, MpaBUJl TEXHUKHU
oe3omacHoctu. [loka3aHO ompeneneHHOE MMOHMMaHME MPOPECCHOHATBHON
3HaYUMOCTH M3y4aeMBbIX BOMPOCOB. [Ipu BBHIOTHEHUH SKCIIEPUMEHTAILHON YacTh
paboTel M O(OPMIIEHMHM OTYETa CTYAEHT IIOKa3blBa€T yMEHHE padoTaTh ¢
U3MEpUTENFHBIMU ~ TIpuOOpaMu ¥ BJAQJCHHE  OCHOBHBIMH  HaBBIKAMHU
MaTeMaTH4eCcKoi 00paboTKH pe3yabTaTOB U3MEPEHHI, YMEHHE IeTIaTh BHIBOIBI 110
pesynbraram padbotel. Otuer mo pabore opopmieH akKKypaTHO, B OCHOBHOM — B
COOTBETCTBHUH C TPeOOBaHUAMH, (PU3MUECKNE BEITNINHBI MIPEICTABICHBI B CUCTEME
enquanl] «CW», BbUMCIEHUS HE COJEpXaT TPyObIX OMIMOOK; B OCHOBHOM,
paBUILHO CPOPMYIUPOBAH BHIBOJ IO padoTe.

Menee 1 Gamta - ecnu mpu 3alUTe TEOPUU U JOMYCKE K JIabopaTOpHOMU
paboTe CTyACHT MOKa3bIBAE€T HETITyOOKHUE 3HAHUS OCHOBHBIX (PM3UUYECKHUX MMOHATUN
U WX B3aMMOCBA3CH, CYIIHOCTH (PU3UYECKUX SIBICHUH, paccMaTpUBaeMbIX B
pabote, TuOO OTCYTCTBHE TaKMX 3HAHUWM, JEMOHCTPHPYET IJIOXO€ 3HAHWE WU
HE3HAHWE METOJIOB M3MEPEHUM, MCIOIB3yeMbIX B pab0Te, METOAMKH 00pabOTKH
pEe3yNbTaTOB HM3MEpEHHsI, MpaBWI TEXHUKK Oe3omacHOCTH. HeT mnoHMMaHusA
npo(hecCHOHATBPHOM 3HAYMMOCTH HW3Yy4aeMbIX BONPOCOB. Y CTyAeHTa ciabo
chopMHUpOBaHbl WK HE CHOPMHUPOBAHBI YMEHHE pabdOTaTh C W3MEPUTEIHHBIMU
npudbopaMu M HaBBIKM MaTEMaTUYECKOH O0OpabOTKH pPe3ysbTaTOB H3MEpPEHUH,
YMEHHE JIeJaTh BBIBOJBI IO pe3ynbraTtaM padoTsl. OTueT mo pabore opopmieH 6e3

cobimoieHuss TpeOOBaHUN K HEMY, HE CHACIAaH WU CAENaH ¢ OmMOKaMU MEepPeBOT



eIVHUI] u3MepeHus: BenudynH B cuctemy «CHy». Beraucnenus comepxat rpyObie
omuOKkH; He C(HOPMYIHUPOBAH BHIBOJ IO padoTe, MO0 OH HE COOTBETCTBYET IIEIH
paboThI.
Tect Nel piis1 py0e:kHOT0 KOHTPOJIsi/3a4eTa Mo AucHuIInue «Onruka,
aTtoMmHas pusuka»

1. Kax zanucamo 3axon Manwoca?

1) I=lgcos?a
2) I=lgsin%al
3) I=lgcosa

4) 1=1/2lpcosa
2. Ymo maxoe onmuueckas ocb Kpucmauna?
1). D10 HanpaBiieHKE M1aJIEHUS CBETA.
2). OTo HampaBiieHHE KOoJe0aHUI CBETOBOTO BEKTOpA .
3). Drto HampaBie€HHE, B KOTOPOM HE MPOUCXOJUT JBOMHOIO
JTy4YernpenoMIIeHUsI.
4). OT0 HampaBJIEHUE, B KOTOPOM CBET HE IPOXOAUT Yepe3 KPUCTAILI.
3. Kaxum u3 nepeuucieHHbIX npubOpos MOXNCHO pa3iazame Oenvli ceem 8
cnekmp?
1). Chepuueckum 3epkraiom
2). PacceuBaroiieit TOHKOM JIMH30U
3). AudpakiimoHHOM| pemIeTKOM
4). Cobuparoliei TUH30M
4. MakcuMyM TpEThEro nopsiaka npu qudpakiuu cBeta JNMHON BoJaHbBI 600 HM Ha
nudpakiMoHHOM pemietke, uMmerorieit 100 mTpuxoB Ha 1 MM AMHBI, HaOMI01aeTCA
NOJ1 YTJIOM:
1) arcsin 0,6
2) arcsin 0,06
3) arcsin 0,2
4) arcsin 0,18



5. Kakoe u3 nepeyuciieHHbIX B OTBETaX U3TYUCHHE HMEET HauOOIBIIYIO YacTOTY?
1) Pagnounznydenue
2) pEHTTEHOBCKOE
3) ynerpaduoneToBoe

4) BUTUMBIN CBET

5. Ecnm mna yria nmajeHusi CBETOBOTO Jy4ya W3 BaKyyMa Ha CKUIIUIAp B
45° yron npenomienus paseH 30°, TO CKOPOCTh pacIpOCTpPaHEHHs
CBETa B CKMIIHJIape paBHA:

1) 1,82*108 m/c
2) 1,50*%108 m/c
3) 2,81*10% m/C
4) 2,13*108 m/c

7. Ckopocmb pacnpocmpaHnenusi 31eKmpoMacHUMHbIX 60JIH 8 8AK)yMe.
1). 10° m/c
2). MoxeT ObITh NPOU3BOJIBHOMN
3). 3aBUCHUT OT YaCTOTHI
4). 3 108 m/c
8. C nomowwro cobuparoweri 1uH3bl NOIYUUIU U300PANCEHUE CBeMAULUCT MOUKU.
Yemy pasro ¢hokycrnoe paccmosinue aun3svl, ecau d=0,5 m, =1 m?
1). 0,33 m
2). 0,5m
3). 1,5m
4). 3 m.
9. Kakue 601Hbl HA3bIBAIOMCS KO2EPEHMHBIMU?
1). Uayiiye B 0JJHOM HalpaBJICHUH U UMEIOIINE OMHAKOBYIO YacTOTY.
2). Umeromne 0JMHaKOBYIO YaCTOTY U aMIUTUTYTy.
3). Umerotmue oAMHAKOBYIO 9acTOTY | (a3y.

4). Umeroniyie 0JUHAKOBYIO YAaCTOTY U MOCTOSIHHYIO Pa3HOCTh (ha3.



10. Yemy pasHno abcontommoe 3Hauenue onmuueckou Cuivl codouparoujeli
JIUH3DL, POKYCHOEe paccmosiHue Komopotl pagro 20 cm?

1) 0,2 anTp.

2) 20 moTp.

3) 5 anoTp.

4) 0,05 amrp.

11. Kakoe sewgecmeo Hazvigaemcs onmuyecku 6ojiee niomusim?

1) To, y KoTOpOro 60JibIiIe MI0THOCTb.

2) Bonee npo3payHoe BeecTBo.

3) BemecTBo, ¢ 607b1IMM a0COMIOTHBIM IMOKA3aTeNIeM MPEJIOMIICHUS.

4) BeiiectBo, B KOTOpOM OOJIBIIIE CKOPOCTh PACTIPOCTPAHECHHUS CBETA.

12. Ymo nazvisaemcs yenom naoenus ceema?

1). Yroa Mexy najaroiyM 1 OTPaKEHHBIM JTy4aMHu.

2). Yron Mexay najaroniuM 1 MpeJOMICHHBIM JTy4OM.

3). Yros Mex1y naJarolirM JIy4OM U TpaHUIlel pa3zienia AByX Cpe/l.

4). Yron MexIy MNajarolldM Jy4OM M HOPMaJIbl0 K TpaHUIle pasnena,
BOCCTAHOBJICHHOM B TOYKE TMaJICHUS JIyYa.

13. Ymo maxoe nonnoe enympernnee ompasxjicerue?

1). OTpaxkeHue CBeTa MPH MEPEeXojie U3 ONTHYCCKH Oojiee MIIOTHOW Cpebl B
MEHEe€ IIOTHYIO, €CII YTOJI TaJieHusl O0JbIIe PEeAeIbHOTO yTia.

2). OTpaxkeHue cBeTa OT ONTHYECKH 0oJiee IMIOTHON CPe/bl IPU HOPMAILHOM
MaJIcHUH CBETA.

3). OTpakeHue cBeTa OT ONTHYECKU 00Jiee MIIOTHOM Cpe/ibl MPHU HOPMAJIBHOM
NajJIcHUU CBETA.

4). CxonbXeHHE CBETOBOIO JIyya BJIOJIb IOBEPXHOCTH pazjiena cpe.

14. Kax 3anucams ycnosue max unmepgepernyuu?

1). A=2kAk=123,....

2). A= 2k§; k=123,.....

3). A=(2k +1)§; k=123,...



4). A= kg; k=123,....

15. umo nasvigaemcs paspewaroweii CnocOOHOCMbIO ONMUYECKo20 npubopa?

1). CnocobHOCTh TpUOOpa 1aBaTh YETKOE HU300pakKeHHUE MPeIMETA.

2). CnocobHOCTh mpuOOpa maBaTh pasneiabHOE M300pakeHue OJIM3KO
PacIoJIOKCHHBIX TOYEK.

3). CnnocobHOCTh MTpUbOpa 1aBaTh YBEIMUYEHHOE U300paKeHUE TIPEIMETA. .

4). Cnocob6HOCTH MprOOpa JaBaTh KOHTPACTHOE M300paKEHHE MPEIMETA.
Tect Ne2 nJ1s1 py0e:KHOT0 KOHTPOJIsi/3aueTa 1Mo AUCHUILINHe «ONTHKA, aTOMHAas

(puzuka»

1. Ilonocamvimu cnexmpamu obaaoarom:

1). TBepable Tena.

2). Kuakoctu.

3). ATomapHbIe Ta3bl.

4). MonekyspHbI€ rasbl.

2. Kaxkoti 3apsao umerom o -uacmuyvi?

1.0

2). te

3). —¢

4). H2e

3. B onvime Pezepchopoa a- wacmuywl pacceusaromcsi:

1). DneKTpoCTaTUYECKUM TOJIEM.

2). MarHUTHBIM MOJIEM.

3). DnekTpoHamu.

4). Cobuparomeii THH30M.

4. Uznyuenue chomona npoucxooum npu:

1) ...IBWKCHHUU DJICKTPOHA MO CTAI[MOHAPHOW OpOHTE.
2) ...mepexojie dIEKTPOHA U3 BO30YkKIEHHOIO COCTOSIHUS B OCHOBHOE.
3) ...mepexoje dIEKTPOHA U3 OCHOBHOTO COCTOSIHUS B BO30YKJICHHOE.

4) ...BO BCEX NMEPEUYHCICHHBIX MPOLIECCaX.



5. [nuna 6onmwl, nadaiowujeco Ha GomosnemMeHm usLyyeHus yeeaudusaemcs
806oe. Bo cxonvko pasz usmenumcs 3zaodepowcusaroujee Hanpsdxcenue? Paboma
8bIX00A PABHA HYJIIO.

1) VBenuuutcs B 2 pasa.

2) VYMeHbIIMTCSA B 2 pasa.

3) He usmenurcs.

4) YBemuuutcs B 4 pasa.

6. Ckxopocmb pacnpocmpanerus 31eKmpoMAeHUMHbIX 80JH 8 8AKYYMe.

1). 10° m/c .

2). MoxeT ObITh NPOU3BOJIBHOM.

3). 3aBUCHT OT YacCTOTHI.

4). 3108 m/c.

7. Kakoe w#3 mpuBEACHHBIX HUXKE BBIpAKEHUNW Hauboliee TOYHO
ONpENIEIISAET OHIATUE padoma evixooa?

1).2neprus, HeoOxoaMMas JJIsi OTPhIBA JIEKTPOHA OT aToMa.

2). Kunetnueckas s3Heprus CBOOOIHOTO AJIEKTPOHA B BEIIIECTBE.

3). DOueprus, HeoOXoauMas CBOOOJHOMY DJIEKTPOHY [UJIsi BbUIETA W3
BEILECTBA.

4). Dueprus, He00XouMasi CBOOOTHOMY AJIEKTPOHY IS BbLIETA U3 BEIECTBA
Y IPUOOPETEHHS] HEKOTOPOIl CKOPOCTH.

8. Kak u3MeHuTcs aOCOMIOTHAS BEIWYWHA 3apsiia IUHKOBOW TIACTUHBI
nocyie ee oOiydeHus yibTpaduoseToBbM u3nydeHuem? IlnactuHa 3apsikeHa
OTPHULIATEIBHO.

1). YBenuuurcs.

2). YMEHbLIUTCA.

3). He uzmeHurcs.

4) OTBeT 3aBUCUT OT BPEMEHH 00JTyUEHUSI.

Q. Kakoe u3 mepeunciaeHHbIX HIKE BBIPAKCHHUN TO3BOJSET PacCUUTaTh
HHEPIrUI0 KBaHTA U3TYUCHHUS?

1) Ag+Ex



2) hv - Ex

3) .hv - Ag

4). mv?/ 2

10.  IIpu xaxom ycioBuu Bo3MOXkeH (HoTorphdext?

1). V>Vmin ,TAC Vmin -KpacHas rpanuia ¢porodddexra

2) V<Vnin

3). Ilpu moOoM 3HaYEHUH V U Vi

4). V=Vnin

11. VYkaxkuTe BEIIECTBO, JJIi KOTOPOTO BO3MOXkeH (oTodddext mox
neiicTBreM GpOTOHOB ¢ sHeprueit 3,2*1071° JTx:

1). Kammit (Ag=3,5%10"%° JTx)

2) Cepebpo (As=6,9*10"1° [Tx)

3). Jlutuii (Ag=3,8*101° Jx)

4).Iesnit (Ag=3,0*10"%° [Ix)

12.  Yemy paBHa MakCHUMallbHas KHHETHYECKAas DSHEPTUS DIIEKTPOHOB,
BBIPBIBAEMBIX M3 METallia 1o aeictereM (GpotoHoB ¢ sHeprueit 8%101° JIx, ecnu
paboTa BBIX0J]a IMEET TaKOE K€ 3HaYeHHe?

1). 10" J1x

2). 8*10%° JIx

3). 16*10%° JIx

4). 0 Ix

13. VYKaxuTe, 4YTO SABJSIETCA NPUYMHOM YBEIWYEHUS DIIECKTPUYECKOU
MIPOBOIMMOCTH TIOJIYIIPOBOJHHUKA MO JICHCTBHEM CcBeTa?

1). Pa3pyiienre MosieKys1 BEIIECTBA.

2). BeIpbIBaHME JIEKTPOHOB U3 BEIIECTBA.

3). Pa3pbIB KOBaJIGHTHBIX CBsI3€d U 00pa30BaHHE CBOOOJHBIX 3JEKTPOHOB U
JIBIPOK.

4). NoHn3aIysi MOJIEKYJT BEIIeCTBA.

14. Kakue cBoOiCTBa 3JEKTPOMAarHUTHOTO W3IYyYEHUS MPOSBISIOTCA

CUJIBHCC IIPpHU YBCIMYCHNH JJIMHBI BOJIHBI?



1) BosnHoBbIE.
2). KBanToBbie.
3). Kak BosHOBBIE, TaK U KBAHTOBBIE.

4). IlposiBieHuE CBOMCTB HE 3aBUCUT OT JJIUHBI BOJHBI.

15. Kak u3menutcs xonmuectBo (HOTOIEKTPOHOB MPU  yMEHBIICHUU

WHTCHCUBHOCTH CBeTa?
1). YBenuuurcs.
2). YMEHBIIUTCS.
3). He uzmenwurcs.

4). 3aBUCUT OT YaCTOTHI U3ITyUYEHHS.

16.Kak  u3MeHUTCS  CKOpPOCTh  (DOTOSJEKTPOHOB  IPHU
WHTEHCUBHOCTHU 00JyueHus B 2 pa3a’?
1). YBenuuutcs B 2 pasa.
2). YBenuuuTcs B 4 pasa.
3). YMmenbmuTcs B 2 pasza.
4). He uamenurcs.
17. Kaxoe u3 BbIpaskeHuii onpenenseT uMmyibe GporoHa?
1). hv.
2). he /A
3) mv? /2
4). hv/c

18. Kakas Touka BOJBT-aMIIEpHOW  XapaKTEPUCTUKHU

YBEIIMYEHUHN

BAKYYMHOTO

doTornemenTa COOTBETCTBYET CHJIE€ TOKAa, IMPU KOTOPOM BCE BJIEKTPOHHI,

BBIPBIBACMBIC CBCTOM C ITIOBCPXHOCTHU METAJLJIa, JOCTHUT'alOT aHOJIa?

I

1). Touka 1.



2). Touxka 2.

3). Touka 3.

4). Touka 4. .

19. Yemy paBHa paboTa BBIXOAA, €CIU H3JIy4YEHUE C JJIMHOW BOJIHBI
2,5*107 ™ Be3BIBaeT (GOTOXPPEKT ¢ MAKCUMAIBLHOM KHHETHYECKOM JHEpruei
orosnexkrpoHos 4,0%101° Tx?

1). 0 Ox..

2). 2%10°° JIx.

3). 4*101° JIx.

4). 8*101° JIx.

20. Ckoinbko (hoTOHOB 3a 1 ¢ UCITyCKaeT UCTOYHUK CBETa MOITHOCTHIO 40
BT, ecnu yactoTa namydenus 6*10 Iy ?

1). 2*10%.

2). 107,

3). 2*10%,

4). 2*10%,

21. Ymo makoe «kpacHasy epanuya homoaghghexma?

1) KoauuecTBO KBaHTOB CBETa, MaJalONIMX Ha TOBEPXHOCTh B CAMHHUILY
BpEMEHU

2) Pa0oTa BbIX0/J1a 3JICKTPOHA U3 BEIIECTBA

3) UYacroTa, mpu KOTOPOH CKOPOCThH BBIJICTAIONIUX AJICKTPOHOB CTAHOBUTCS
PaBHOM HYIIIO

4) UYwucimo BBICBOOOXKICHHBIX BceleAcTBHE (GoTodddeKkTa 3ISKTPOHOB,
MPOTOPITMOHAIEHOE YHUCITY MMAaIAl0IINX Ha TTOBEPXHOCTh KBAHTOB CBETA

22. Kak HM3MEHHUTCS BOJIbTAMIIEPHAsl XapakTEepUCTHKA (OTOIJIEMEHTA, €CIU
YBEJIIMYUTH CBETOBOH MOTOK, MaJAIOUINi Ha (POTOIIEMEHT?

1). YBenuuutcs 3a/iepKuBaroniee HarpsKeHHe.

2). YMEHBIIUTCS 3aJepKUBAIOIIEE HAMIPSHKCHHE.

3). YBeIuuuTCs TOK HACHIIICHHUS.

4). YMEHBIIUTCS TOK HACBIIICHUS.



23. UYmo maxoe ¢homon?

1)  .KBaHT 3HEpPruM BHIUMOIO W HEBHJIUMOIO CBETA, PEHTTCHOBCKOTO M
raMma U3Jy4eHuid, 00JaJaronmx OJHOBPEMEHHO CBOMCTBAMHU YACTHUI] U BOJIHbI

2). YacTtuma 3JIEKTpO-HEUTpalibHAasd M JBMXKYLIAsCA CO CKOPOCTBbE), MHOTO
OO0JIbIIIE CKOPOCTH CBETA.

3). DHeprusi peHTT€HOBCKOTO U3JIyYCHHUS, MPOIIEIIIEro Yepe3 BEIIECTBO

4. DHeprus CBETAa, NOTJIOIICHHAS BEIIIECTBOM.

24. Kaxosa npupooa o-u3nyuerus?

1). [ToToK 271€KTPOHOB.

2). IloToK NpOTOHOB.

3). IloToKk simep aTOMOB remusl.

4). TloTok KBaHTOB DJJIEKTPOMATHUTHOTO W3IIYYCHHS, WCITYCKAaEMBIX
aTOMHBIMU SJIpaMHu.

25. “B. Kakas eiie yactuiia o6pasyercst B 9TOM SIEPHOM peakiium?

1) IIpoToH.

2) 0. — yacTuua.

3) HEUTPOH.

4) 2JIEKTPOH.

26. JIpa simpa reius CIWIKMCH B OJHO, IPH 3TOM OBLI M3JIydeH NMpoTOH. B
pe3ynbTaTe 3T peakuuu 00pa3zoBaoCh SAPO:

1) iLi

2) /Be

3)sLi
4) ILi

Kpurepuu oeHkH TecTa npu onpeaejeHud TeKylero peiTuHra CTyeHTa

19-20 6amnoB — naHbl TpaBUibHBIE OTBETH HA 91%-100% TecTOBBIX 3adaHUM.
17-18 GamnoB - maHbl IpaBUIIbHBIC OTBETHI HA 76%-90% TECTOBBIX 3aaHUM.
14-16 6annoB - gaHbl npaBUiIbHBIE OTBETHI HA 60%-75% TEeCTOBBIX 3aJaHUN.

0-13 GatoB - maHBI TPaBUIIBLHBIC OTBETHI MEHEE, YeM Ha 60% TEeCTOBBIX 3aTaHHM.



