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OO0opoTHas cTopoHa TUTYJILHOTO Jucta PITY /|

I. PaGouas mporpamma nepecMoTpeHa Ha 3aceianun lemaprameHnTa:

IIpoTokomn oT « » 20 1. Ne

Hupextop [JenapramenTa

(moamch) (N.0. ®amwmms)

I1. PaGouasi nporpaMma nepecMoTpeHa Ha 3acefanun lemaprameHnra:

IIpotokon oT « » 200 1. Ne

Hupekrop Jlemapramenrta

(moamuce) (M1.0. ®amumms)



AHHOTALIUA

Jucrunmaa «OnTuka, atroMHas (U3WKa» BKIOYEHAa B 0a30BYHO0 YacTh
MaTeMaTU4YeCcKoro u ecrectBeHHoHayuyHoro mukia b.1.b.11. mo cnemumansHOCTH
30.05.01 Menununackas 6noxumus. O01Iast TPYyI0€MKOCTh OCBOSHHUSI JUCITUTIIIMHBI
COCTaBIISIET 6 3a4eTHBIX eAuHMI], 216 JacoB. YUeOHBIM IJIIAHOM TPEITYCMOTPEHBI
JekiuoHHble  3aHATHg (36 yacoB), mpakThuyeckue 3aHsaTHsA (72 daca),
n1aboparopHbie paboThI (36 YacoB), camocTosITeNbHAs paboTa cTyaeHTa (45 Jacos),
3a4eT U 3K3aMeH (27 yacoB). Jucuumniamaa peanusyetcs Ha 2-3 Kypcax B 4 u 5
ceMecTpax.

Hns dopMupoBaHMsi  Ha4yaJbHOTO  KOMIIETEHTHOCTHOTO  Mpodus
oOy4aromnierocs, MpeBapuTEIbHO KEIaTeIIbHO U3YYCHUE TaKUX JUCLHUILINH, Kak
Mexanuxa, osnexmpuyecmeo, Hugopmamurxa, Mamemamuxa, Obwas Xumusi.
CdopmupoBaHHbIe B XOAC¢ HW3YyYCHHs NUCIMIUIMHBI 3HAHUS, YMEHUS W HaBBIKH
peanu3yloTcss B TaKuxX AUCUUIUIMHAX, Kak Q@Qu3uueckas Xumus, buoxumus,
Ixonozusi, Memooonocus u memoovl HAYUHLIX UCCIE008aHUll, KaK OCHOBAa s
MOHUMAHUSl COJEp)KaHUA YKa3aHHBIX JUCHHUIUIMH W (OPMHUPOBAHUSA OOIICH
HAyYHOW KapTHHBI MHUpA, JJII TTOCTAHOBKHU OIBITOB, MPOBEICHUS HEOOXOIUMBIX
U3MEpPEeHU 1 00pabOTKHU UX PE3YNIbTATOB.

Heny wzydyenus nucuuriuibl «OnTuka, aToMHas (QU3MKa» — BOOPYKEHUE
CTYyJICHTOB  3HaHMEM  (U3UYECKHMX OCHOB  OHOXMMHUYECKHX  IPOIECCOB,
(U3NYECKUMU METOJaMHU MCCIICIOBAHUN U U3MEPEHUH, CO3MaHue HEOOXOIUMOM
0a3pl I U3y4YEHUS IUCHUIUIAH MPOGECCHOHANIBHOTO IMKJA, JJIS TOBBIIICHHUS
oO1Iel KylbTYpHI.

3adauu oucyunIuHbL:

- opmupoBanue cUCTEMBbI (PU3NIECKUX TIOHSTHIA;

- (opMHpoBaHME OCHOBHBIX NPEACTABICHUNA COBPEMEHHOU (HU3NUECKOM
KapTUHBI MUpa Ha 0a3e N3y4eHUsI OCHOB BAXKHEUIINX (DU3HUUECKUX TCOPHIA;

- O03HAaKOMJICHHWE CTYJEHTOB C Ba)XHEHIIMMHU TMPUKIATHBIMU aClEeKTaMu

buzukwy;



- O3HAKOMJICHHE CTYJEHTOB C TYMaHUTAPHBIMU acleKTaMu (HU3HUUECKOro
3HaHUsA, (POPMUPOBAHME OCHOBBI JJIsl MOBBIIEHUS OOIIEH KyJIbTYphl 00yd4aeMoro,
€r0 DKOJIOTHYECKOTO BOCIIUTAHUS;

-03HaKOMJICHHE CTY/ICHTOB C (PU3NUECKUMHU METOAAMH UCCIICTOBAHUS;

- O03HAaKOMJICHHE CTYJEHTOB C METOJOM MOJEIUPOBAHUS (PUINUECKUX
SIBJICHHUI, B TOM YHCJIC, C UCIIOJIb30BaHuEeM DBM;

- 03HaKOMJIEHHE CTYJICHTOB C OCHOBaMH IUIAHHUPOBAHUS SKCIIEPUMEHTA U €ro
OpraHU3alny;

- (opMupoBaHME YMEHUH N0 CTAaTUCTHYECKOW 0OpabOTKEe pe3yJbTaToB
HKCIIEPUMEHTA, UX UHTEPIPETALINH;

- BbIpa0OTKa TPAKTUYECKUX HABBIKOB pPabOTBl C HW3MEPUTEIbHBIMU
npudoOpamu, OLEHKH TOYHOCTH U JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB.

Memoobt uzyuenusn OucCyUnIUHBL: TEOPETUIECKUN, IKCIIEPUMEHTAIbHBIMN.

JUis yCHemHOro W3y4eHHsl AUCUMIUIMHBI «OnTuka, aromMHas (u3ukay y
oOy4Jaronmxcs JOJKHBI ObITh C(OOPMUPOBAHBI HA MPEABIAYILIEM YPOBHE OOyUEHHUS
— B CPEIHEN LIKOJIE - CAEAYIOIINE TPEIBAPUTEIBHBIE KOMIIETCHIINHN:

— 1. 3HaHHe OCHOBHBIX (PM3UUECKUX MOHATUN U OCHOB (PM3UUECKUX TEOPHU B
npenaenax Kypca (pU3uMKu cpeHel MIKOJIbl; OCHOB MAaTEMaTHYECKOTO aHaIN3a
U BEKTOPHOM anreOpbl; yMEHHE TMEPEeBOJIUTh EAMHMIIBI H3MEPEHHS
¢u3nueckux BenuyuH B cucteMy «CH»; BnaneHue HaBbIKaMH pabOTHI C
y4eOHOM TUTEepaTypoH.

— 2. 3HaHME METOJOB DEIICHUS MPOCTEUIINX (UINYECKUX 3a]ady, YMEHUeE
pemaTh npocreiine Gpu3nyeckue 3aJaul aHAIUTUYECKUM U rpapuyecKuM
METO/aMHU;

— 3. 3HaHME OCHOBHBIX METOJOB HM3MEpEeHUsl (PU3MUECKUX BEIUYUH, YMEHHUE
IPOBOJUTH MpOCTEHIIMe H3MEpPeHUs] (U3UYECKUX BEIUYMH, BIIAJICHUE
HABBIKAMM HCIIOJIb30BAHUS MPOCTEUIINX H3MEPUTENbHBIX WHCTPYMEHTOB,

HaBbIKaMU O0(hOpMIIEHUS pe3yIbTaTOB HAOIIOIEHUH, ONIBITOB M BHIYUCICHUH.



B pesynbraTe wusydeHuss aucruiuinHbl «OmnTHKa, aToOMHAs (QU3UKA» Y

O0yJarOIITIXCsI bopmupyroTCS CIIeIYIOIITHE npodecCuoHaTbHbBIE
KOMIIETCHIIUHN.
Kon u Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
¢popmysupoBka
KOMIIeTeHIUH

byHnaaMeHTanbHbIC pasaensl GU3NKu B 00beme,
HEOO0XOIMMOM JJIsl TOHUMAHHUSI OCHOBHBIX
3aKOHOMEPHOCTEH (PU3NIECKUX, XUMUYECKHX,
OMOXMMUYECKUX, OMOTEXHOIOTHYECKHX MPOIIECCOB

OIIK-5 roTOBHOCTB | 3yger
K UCTIOJIb30BAHUIO
OCHOBHBIX (hPU3HKO-
XUMHAYECKHX,

Pemrate 3amaun o pusuke, UCTIONB30BATh PU3UIECKUE
npuOOpHI M prU3HYECKre METOBI HCCICIOBAHUS IS
Ymeer OIIpEe/IeTICHUS] KOJTMYECTBEHHBIX XapaKTEPUCTHK CHIPbSI U
TOTOBOH MPOIYKIMH, IIPOBOUTH MAaTEMAaTHIECKYIO
00paboTKy pe3yabTaTOB U3MEPEHHUS;

MaTeMaTUYECKUX U
WHBIX
€CTECTBEHHOHAYYHBIX
MOHATHI U METOJIOB
MIPH pEeIICHUN
npodeccnoHambHbBIX
3a1a4y

HaBBbIKAMU IPOBEJICHUS TEOPETUUECKUX U
Bnageer | skCcnepHMEHTaNbHBIX HUCCIIEIOBAHUN U NIPEACTABICHUS
UX pe3yJIbTaTOB.

Jlist popMUpOBaHUS BBIIICYKa3aHHBIX KOMIICTCHIIMHM B paMKaX JIACIUATLIAHBI
«OrnTrka, aToMHast (GU3MKa» MPUMEHSIOTCS CIICIYIOIINAE METO/IbI AaKTUBHOTO:
nekyus-odeceoa, nexyuu 8 popmame PowerPoint, meopuecxue 3a0anus

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



CTPYKTYPA U COJEP) KAHUE TEOPETHYECKOMN YACTH

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

Monayas 1. 'eomeTpuyeckasi 1 BoJIHOBast onTHKa (36 yacoB).

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 pa3BUTUA. Mnes KopIyCKyJIIpHO-BOJIHOBOIO IyaJIM3Ma CBETA, €€ OIBITHOE
o0ocHoBaHue. [1Ikana 3IeKTpOMarHuTHHIX BOJIH. /[Mana3oH JUIMH BOJH BUJUMOTO
ceta. [lonsTue styda. 3akOHBI FTEOMETPUUECKON ONTUKU, 00JIACTh UX
puMeHUMOCTH. [Toka3aTesns npenoMiIeHHs BelecTBa. SIBIeHUE I0JHOTO
OTPa)KE€HMS, €T0 UCIIOJIb30BaHuE. 3epKaiia. TOHKHE JINH3bI, X XapaKTEPUCTHUKH,
(dbopMyJia TOHKOW JTHH3BIL.
doromerpuueckue BeuurHbl. CBeToBOM NOTOK. Cuita cBeTa. OCBEIIEHHOCTb.
CBeTuMoCTb. SpKOCTE.

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

Tema 1.2. OcHoBbI Bo/1HOBOM onTUKU. UHTepdepenuus cBera (6 yaca).
Monoxpomaruueckuii cBeT. KorepeHTHbIE HCTOYHUKHU CBETA, CIIOCOOBI TIOMyUCHHUS
KOTEPEHTHBIX CBETOBBIX BOJIH. MHTepdepenius ceera. OnTuueckas pa3HOCTh
X0/1a BOJIH. Y CJIOBHSI MUHUMYMOB U MakKCUMyMOB HHTepdepeHunu. KoopanHate
MUHHUMYMOB U MaKCUMYMOB UHTep(dEpPEHIINY, IIUPUHA UHTEPPEPEHIIMOHHON
nosiockl. UHTEpdepenus cBeta B TOHKUX TuieHkax. Konbia HetoToHa.
Humepgpepomempeul, ux npumenenue. IIpoceemnenue onmuxu.

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

Hudpakuus cBeta, ycioBus ee Habmonenus. [Ipuniun [olireaca —Openens.
Bunapl nudpaxiuu. Meton 300 @penerns, ero npumenenue. Judpaxironnas
pelieTka, ee xapaktepuctuku. Judpakunonnsiii cnextp. Paspemaromas

CIIOCOOHOCTH ONTUYECKOTO Mpubdopa. Judpakius peHTreHOBCKUX JTydeil.



Penmeenocmpyxmypuwiii ananus. I'onoepaghus.

Tema 1.4. OcHoBbI Bo1HOBOI onTuKHU. [loasipuzauus cBera (6 yaca).
[Tosstpusanus cBeta. ECTECTBEHHBIN U MOJISIPU30BAHHBIN CBET, BUIbI
nonspuzanuu. [lonsapuzaropsl. 3akon Mamoca. 3akoH bproctepa. [[BoiiHoe
ayuenpenomieHue. OObIKHOBEHHBIM U HEOOBIKHOBEHHBIHN JTyun. OnTHuecKas och
kpuctaiuia. ONTHYECKN aKTUBHBIE BEIIECTBA.

Lonapumempsi, ux ucnovzoeanue 0 ONPeoeNeHUss COOEPHCAHUSL ONMUYECKU
AKMUBHBIX BEU{eCM8.

Tema 1.5. B3aumopaeiicTBue cBeTa ¢ BemecTBoM (6 yaca).

Jucnepcust cBeTa, BUJIbl JUCIIEPCUU. DJIEMEHTapHask TEOPUS JUCIIEPCHUHU.
Hucnepcus BeniectBa. [lornomenue cera. 3akon Jlambepra-byrepa.
Koaddumment nornomenus. CenekruBHoe noronienue. Paccessnue ceera. 3aKoH
Panesi. MonekysipHOe paccesiHue.

Lsem.

S cemectp (18 yacos)

MoayJb 2. OCHOBBI KBAHTOBOW ONTHKH U KBAHTOBOW MeXaHMKH (6
YacoB).

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

Tema 2.2. TemioBoe u3iay4denue (2 yaca)
TemnnoBoe u3ly4eHue, ero paBHOBECHBIN XapakTep. DHEPreTuuecKkas CBETUMOCTb.
WcnyckarenbHas U NOTJI0MIATENbHAs CTOCOOHOCTH. AOCOTIOTHO YEPHOE TEO.
3aKOHBI TEMJIOBOTO U3TyUYeHUs, UX o0bsicHeHune. @opmyna [lnanka. @opmyna
Panesi-/I>xunca. [Tupomerpsl.

Tema 2.3. Dj1eMeHTbl KBAHTOBOM MeXaHUKM (2 4aca).
['umoresa ne bpoitnst, ee onbiTHOE 000CHOBaHUE. XapaKTEPUCTUKHU BOJIH JI€

bpoitiis. CooTHolIeHUs1 HeonpeaeaeHHOCTe. [IpuHIMIIBI KBAHTOBOW MEXaHUKH



(IOMOJTHUTENBHOCTH, COOTBETCTBUS U 1p.). BomHoBas pynkuus. CraunoHapHoe
ypaBHeHue penunrepa. KBantossie uncna. Beipoxaennsie coctosiuus. [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
Henoctatku. [loctymnarsl bopa. Buasl criektpoB uznydeHus. CHeKTpsl
noryomueHus. Teopust atoma Bogopoja no bopy. ®opmyna bansmepa.
CnexTpanbpHbIE CEPUMH.

Jlromunucyenyus, ee 6uowl u npumerenue. 3axon Cmokca. CnekmpanbHbulll AHAIU3,
€20 npumeHneHue 0Jis1 OnpedeieHus KaueCmeeHH020 U KOJUYeCmMBEeHH020 cOCmasa
geujecmaa.

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

CrpoeHne 3HEpreTHUECKUX YPOBHEN. DHEPreTHYECKUE 30HbI B KPUCTAILIAX.
OObsicHEHUE TPOBOAMMOCTH METAJIJIOB M MOJIYNPOBOJHUKOB HA OCHOBE 30HHBIX
MPEICTABJICHUM.

BreinyxaeHHoe 1 cioHTaHHoe u3inydenue. [Ipunuun paboTsl azepa, ero
UCIoabp30Banue. Henmuelinas ontuka.

Moayasb 4. SinepHasi pusuka (8 yacos).

Tema 4.1. Ctpoenue siapa. PagnoaktuBHocTth (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 TIPUPOA U OCOOCHHOCTHU. 3aKOH PaJMOAaKTUBHOTO pacnaa.

[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.
[lenHas peakuusi, ycloBus ee npoTekanus. AnepHsiil peaktop. [Ipobnems! u
NEPCHEKTUBBI AAEPHON FHEPreTuku. TepmosiaepHbiii cunTes. [IpoOaemMsl
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)
Bup yueOHo# padoThi: BBOJAHOE 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 FreOMETPUYECKOM ONTUKHM (2 Yaca)

Bup yueOHo# padoThl: CEMHUHAP € pellIeHUuEeM 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. SIBneHuMe MOJHOTO BHYTPEHHETO OTPAKCHHSI.
4. PedpaxromeTpus.
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.

Ili1an cemunapa:

1. ToHkas TUH3a, €€ 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 yuyeO6Hoii padoThIl: ceMuHAap.
Ili1an cemunapa:
1. I'nas.
2. Jlyna.
3. OnTH4ECKNI MUKPOCKOIIL. Y BEJIMYEHUE 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: KonTpoabnasi padora 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. JIlnanma3oH JAJIMH BOJIH BUAMMOTO CBeTa. MOHOXPOMAaTHUYECKUIN U CIIOKHBIN
CBET.

2. KorepeHTHbIEC BOJTHBI, CTOCOOKI X TOTy4eHU. OnTHYecKast pa3HOCTh X0a
BOJIH.

3. HNutepdepenius ceeta. YcnoBus Min 1 max.



4. Unrepdepenuus B TOHKUX TuieHKaX. [lomockl paBHO# Tommuubl. Konbia
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 HaOmoaeHust. [Ipunmun [oiirenca-
Openels.

2. udpakauonHas pemietka. [lepuon pemerku. Y cnoBue
max.AuppakinOHHBIA CIIEKTP.

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

4. Paspermaromias CriocCOOHOCTh ONTHYECKUX ITPHUOOPOB.

3ansitue 9.

Tema: BosinoBasi ontuka: Ionsipu3anus 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. TMonspuzaropsl. 3akon Martoca. 3akoH bprocrepa.
3. JIBoitHoe nydenpenomiienre. OObIKHOBEHHBIM U HEOOBIKHOBEHHBIH JIy4H.
Onrtuyeckast 0OCb KpUCTAJLIA.
4. OnThYecKu akKTUBHBIE BEIIECTBA. YTOJ MOBOPOTA INIOCKOCTH MOJISIPU3AIUH.
5. Tonspumetpus.
3ansaTue 10.
Tema: BosiHoBasi onTuka (2 yaca)
Bua yueOHoit padorni: CocTaB/ieHHe M pelieHue 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 padoThi: ceMHUHAP C pellIeHrneM 3a/1a4.

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: KBanToBas ontuka: TensioBoe uzinydenne (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 U3JTyUCHHUS.
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: OnTuvyeckue npuOOPHI U METOAbI HCCIEI0BAHNS (2 Yaca)
Bua yuyeOHoit padoThI: ceMUHap.
MAO — cemunap-xkongepenyus.

3ausarue 17.



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

3ansarue 1.
Tema: KBanroBas ontuka: ®@orodpdexr. (2 yaca)
Bua yueOHo# padoThl: CEeMUHAP C pellIeHueM 3a1a4.
3amaunm [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 porodddekra DUHMTEHHOM. Y paBHEHNE DWHINITCHHA.

4. DOTOAIEMEHTHI.
3ansTue 2.
Tema: KBantoBas ontuka. /laBienue ceera. dpdext 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. JlaBnenwne cBeta. OnbITh JIeOeaeBa.
2. Dddext Komnrona.

3ansTue 3.
Tema: KBanToBasi ontuka (2 yaca).
Bua yueOHoii padorsi: KonTposabHasi pabora 4.
3ansTtue 4.
Tema: CTpoenue aroma (2 yaca)
Bua yuyeOHoi padoThI: CEeMUHAP C pellleHueM 3a/1a4.

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 Teopust aroma BOJOpO/Ia.
3ansarTue 5.
Tema: Cnextpsl (2 yaca)
Bua yueOHoi padoThl: CEeMUHAP C pellleHueM 3a/1a4.
3amaun [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. CrekTpsl U3JIy4€HHUS U NOTJIONIeHNs. BUIBI CIEKTPOB U3IIy4EHUS.
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. Ipunamun nHeonpeaeneHHocTeld. COOTHOIIEHUS! HEOMIPEIETICHHOCTEH.
3ansarTue 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.
3amaun [2] (mom.): 22.1, 22.2, 22.4, 22.5, 22.6, 22.7.
Ilnan cemunapa:
1. Crpoenue aTOMHOTO si/ipa. 3aps10BOE U MaccoBoe uncia. M30Tormsl.
2. SlnepHoe B3amMOCIHCTBHE, €70 CBOMCTBA.
3. HedeKT Macchl U SHEPTUS CBSI3U sapa.
3ansaTue 10.
Tema: PagmoakTuBHOCTSB (2 yaca)
Bup yueOHOI1 pa0doThl: cCeMUHAP € pellIeHHueM 3a1a4.
3anmauwm [2] (mom.): 21.2,21.4,21.7,21.10, 21.34, 21.35.
Ili1an cemunapa:

1. PagmoakTuBHOCTH. BUJIbI paIluOaKTUBHOTO U3IIyYCHHUS.
2. 3aKkoH paauoakTUBHOTO pacmnaja. [lepuon nomypacmana.
3. AkTuUBHOCTH mpenapara. J{o3b1 00IydeHus.
4. BnusHue paguoaKTUBHOTO M3JTYyYEHHUs] HA JKUBBIE OPTaHU3MbI U METOJIbI
3aIlUTHI.

MAQO — cemunap-xonghepenyus.

3ansaTue 11.

Tema: SInepHble peakuuu (2 yaca)

Bup yueOHo# padoThI: ceMUHAP € pelIeHHeM 3a1a4.

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

Ilnan cemunapa:

1. SnepHble peakuuu, UX BUAbL. DHEPTUs AACPHON PEaKLUU.
2. llennas peakiusi, yCJIOBUS €€ IPOTEKAHMUSL.
3. Snepusbiit peaktop. [IpoGiemsl saepHOM SHEPTETUKHU.
4. TepmosiiepHbIe peaKIUu.
3auarue 12.

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

qaca)



Bua yue6Hoii padotbi: KonTpoabsHas padora 6.
3ansarTue 13.
Tema: CTpoeHue aToMHOro siapa. PapmoaktuBHOCTb. SlnepHble peakuuu (2
yaca)
Buna yuyeoHnoii padornl: TecrupoBanme.
3ansTue 14.
Tema: JeMeHTApPHBIC YACTHLBI (2 Yaca)
Bup yueOHoi1 padoThI: ceMuHAap.
Ili1an cemunapa:
1. ®dyHnaMeHTanbHbIE B3aUMOJEHCTBUA.
2. Knaccudukaims s31eMeHTapHbIX YaCTHII.
3. AHTHYACTHIIBL.
3ansaTue 15.
Tema: Kocmuueckne Jyun. MerToabl perucrpanuu HOHM3UPYIOIIUX
u3JydyeHui (2 yaca).
Bup yueOHoI1 padoThI: ceMuHAap.
Ili1an cemunapa:
1. KocMuueckue nyuu, uX NpUpoJia U UCTOUHUKH.
2. Bousane xocMuueckux Jiydeit Ha 6mochepy 3emi u paboTy TEXHHYECKUX
YCTPOMCTB.
3. Metoasl perucTpaiuyu HOHU3UPYIOIINX U3ITyICHHM.
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 OMOXUMHUH (2 yaca)
Bun yuyeOHoit paGoThi: ceMuHap-3amuTa pedeparos 2.
MAO — cemunap-kongepenyus.

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 NnokKas3aresisi NPeJOMJICHUS
JKMIKOCTH Npu noMomu pedpaxkromerpa. OnpenesieHHe KOHIEHTPAUMU
CIIMPTOBOI0 PACTBOPA pepakToOMeTPpUIYECKHUM MeTOAOM (4 4aca).

Conep:xanue 3aHATHA:

1. O3HakomiieHHE ¢ pehpakTOMETPOM U METOJUKOM pabOThI C HUM.
2. N3Mepenne mokazarenel NOpeoMIIEHHS M CPEIHEN JIHCIEPCUU

JKUJIKOCTEW, BBIAAHHBIX  IpenojaBaresieM.  OmpenesieHue  MOrpenIHOCTen

V3MEpPEHUSL.
3. OnpeneneHue BUAa JKUAKOCTA 1O H3MEPEHHOMY  IIOKA3aTEIIO
IIPEIIOMIICHHUSL.
4, [ToctpoeHne  TpagyHpOBOYHOM  KPUBOM I OINPEACIICHUs

KOHIICHTPAIIUU CIIMPTOBOTO PACTBOPA.
S. Omnpenenenre HEM3BECTHOM KOHIIEHTPAIIMU PacTBOPA.
6. Odopmrnenue otdeTa, (popMmynupoBaHue BbiBoja 00 3 (PEKTUBHOCTH

pedpakTOMETPUUECKOTO METOIA.

JlaGopaTopnass paGora Ne2: M3mepeHue paguyca KPUBHM3HBI JHMH3bI NPH
nomouu koJien Herotona (4 yaca).

Conep:xanue 3aHATHSA:

1. OznakomsieHne c JabopatopHoil ycTaHoBkou. I[lomydeHue Kosmery
HeroTona.

2. N3mepenne paanycoB KoJiell pa3HOTo NopsaKa.

3. Brruncnenue paaguyca KpUBU3HBI JIMH3BL. Pacuer norpemHxocrei.

4. Odopmienue otueta, GopMyIupoBaHue BbIBOJA 00 3(P(HEKTUBHOCTH

METOOda KOJICH HrroTroHa Ha oOCHOBE CpaBHCHHA I[CﬁCTBPITCJ'IBHOFO paanyca

KPWUBHU3HBbI JIMH3bI U BBIYUCIICHHOT'O SKCIICPUMCHTAJIbHBIM MCTO/IOM.



Conepkanue 3aHATHSA:

1.

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

[Tomyuenue AupPaKIUOHHON KapTHHBI. M3MepeHue pacCTOSHUN MEXITy
MaKCUMYMaMH OCBEILIEHHOCTH U MEX]Y PEIIETKONU U HIKPAHOM.

Boluncienue IJIMHbBI BOJHBI CBETA.

Odopmiierne otyeta, GOpMyIHMpOBaHHE BBIBOJMA 00 3PGHEKTUBHOCTH
UCIOJIb30BaHUs AUPPAKIIMOHHON PEIETKH JIJIsl U3MEPEHHUS UIMH BOJIH CBETA
Ha OCHOBE CPAaBHEHMS MOJYYEHHOI'O 3HAYEHUs JJIMHBI BOJHBI U 3HAYECHUS,

yKa3aHHOTO B TACIIOPTE Jia3epa.

JlaGopaTopnasi pa6ora Ned: N3mepenne (pOKyCHOTr0 PACCTOSIHUS JIUH3BI

(4 yaca).

Conep:xanue 3aHATHSA:

1.
2.

O3HakoMJIeHHE C JTa0OPATOPHON YCTaHOBKOM.

[TomydyeHne 4eTKOTO M300paKEHUS MPEIMETa MPU MOMOIIK COOUparoen
JIUH3BI.

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

Onpenenenue GOKYCHOTO paCCTOSHUSA JTUH3BI.

OdopmiieHne oOT4YeTa, CpaBHEHUE TOJYYEHHOTO HJKCIEPUMEHTAIBHO

3HAYEHUA C JEHCTBUTEIBHBIM, (OPMYJIUPOBAHUE BBIBOJA.

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

Conep:xanue 3aHATHA:

1.
2.

O3HakoMIIeHHE € Ja00PaTOPHOI YCTaHOBKOM.

N3mepenne cuibl (HOTOTOKA MPH PA3ITMUHBIX YIJIaX MEXKIY TUIOCKOCTSIMH
MOJISIPU3ALMY MOJIIPU3aTOPA U AHAIIU3ATOPA.

[Toctpoenue rpaduka 3aBUCUMOCTH CHIIBI ()OTOTOKA OT yrjla MeExXay

IUIOCKOCTAMHU IIOJIAPU3ALUN ITOJIAPU3ATOPA U aHAJIN3aTOpPAaA.



4. Odopmienue otdera, popMyInpoBaHUE BBIBOAA 00 IKCIEPUMEHTAITHBHOM

IIOATBEPKACHUU 3aKoHa Mairroca.

5 cemecTtp (18 yacoB)

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. [TocTpoenue BonbTaMIEPHON XapaKTEPUCTUKHU (POTOITEMEHTA.

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

5. Odopmiienue OTYeTa, dbopmynupoBaHue BBIBOJIA 00
DKCIEPUMEHTAJIBHOM TOATBEPKIACHUM YpPAaBHEHWA OWHIITEHHA HA OCHOBE
CpPaBHEHHs TaOJIMYHOTO 3HAUYeHUs TMOCTOsAHHOM Ilmanka co 3HaueHueM,

MMOJYYCHHBIM 3KCIICPUMCHTAJIbHBIM MCTOAOM.

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

Conep:xanue 3aHATHA:

1. O3HakomyieHHE€ C JIa0OpPaTOPHOM YCTAaHOBKOM U DJIEMEHTAMH
yIpaBiieHUs. 3aMyCK MPOrPaMMBl.
2. N3mepenne tepmo-O/IC mpu pa3iInyuHBIX TeMmIepaTypax Ha OCHOBE

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

3. Breruncnenne teMreparypbl HUTH Hakajla JIaMIIBI TPU  Pa3IAIHBIX
HANPSDKEHUSX.
4. [Toctpoenue rpaduka 3aBucumoctu TepMo-IJC oT Temmeparypsl B

J0rapupMUYECKUX OCSIX.

S. OnpeneneHue Nokasaress CTENEHU TEMITEPATYPHI.



6. Odopmrnenue oTyerTa, dopmynupoBaHue BBIBOJIA 00
HKCIIEPUMEHTAILHOM TONTBEpKIeHUN 3akoHa Ctedana-bonpiiMana Ha OCHOBe
CpaBHEHHsI TEOPETHYECKOTO M OSKCIEPUMEHTAIBHOIO 3HAYCHMH MOKa3aTels

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. BpluucneHue nocrosiHHon Pugbdepra mo teoperudeckoit hopmyiie.

5. Odopmnenue ortuera, GopMyIHpOBaHHE BHIBOJA 00 IKCIEPUMEHTAIBHOM
MOATBEPAKACHUM TEOPUM aToMa BOJOPOJa HAa OCHOBE CpaBHEHHS

TEOPETUUYECKOr0 U SKCIIEPUMEHTAIILHOTO 3HaYe€HUI MOCTOSIHHOW Punbepra.

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

Conep:xanue 3aHATHSA:

1. OznakomiieHHE ¢ Ta0OPATOPHOMN YCTaHOBKOM.

2. Ilonyuenue u HaOMOAeHUE TUGPAKIIMOHHBIX KoJiell. 3mMepenne nuamMeTpoB
KOJIell.

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

4. BeruncieHnue pacCTOSHUA MEXTy aTOMHBIMH TJIOCKOCTSIMH B KPUCTAILIE.

5. Odopmnenue otuera, GOpMyITHPOBAHUE BHIBOJIA.

JlaGopaTopnass pabora NeS: OmnpenejieHne NOTEHUHAJTA HWOHU3ANUU
aToMa KpunToHa meroaoM ®panka u I'epua (2 gyaca).

Conepxxkanue 3aHATHSA:

1. OznakomiieHHe ¢ 1a00PaTOPHON YCTaHOBKOM.



[Tomyuenune Ha »KpaHe ociuiorpada BOJBTAMIEPHON XapaKTEPUCTUKU
KPUNITOHOBOM JIAMIIBI.

OnpeneneHue 3HAYECHUH HANPSDKEHUS, COOTBETCTBYIOIIMX MHHMMYMAaM
CHUJIBI TOKA.

Beruncienne noreHnyana MOHA3auy aToMa.

Odopmiienue otuera, GopMyIupOBaHUE BHIBOJIA.



111.YYHEBHO-METOJANYECKOE OBECIIEYEHUE

CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

YV4yeOHO-METOTUUECKOE

obecrieyeHue

CaMOCTOSITEIILHOM

paboThI

06y‘IaIOHII/IXCH 110 JUCHMUIIIINHC «OHTI/IKa, aTOMHasin (1)H?>I/IK8,» MNpcaACTaBJICHO B

[Tpunoxxenuu 1 u BKIItOYAET B ceOs:

HJIaH-Fpa(l)I/IK BBITIOJTHEHHUSI CaMOCTOSTEIILHOMN pa6OTBI 10 JUCHUIIJIMHE, B TOM

YHCJIC:

— IIPHUMCPHBIC HOPMbI BPCMCHH Ha BBIIIOJIHCHHUC 110 KAXKAOMY 3a1aHHUTO,

—  XapaKTEepPHUCTHKA 33JaHUM JJI1 CAMOCTOSTENbHON paboThl O0YYAOIINXCS

N MCTOANYCCKUC PCKOMCHAALIMHA 10 UX BBIIIOJIHCHUILO,

— TpeboBaHUS K

IMpCaACTaBJICHUIO n

CaMOCTOSITEJIbHOM pa6OTBI;

— KPUTEpUU OLICHKH BBINIOJHEHUS CAaMOCTOSITEIbHON PabOTHI.

IV. KOHTPOJIb JOCTUXKEHUWS IIEJIEM KYPCA

O(OpPMJICHUIO  PE3YyJbTATOB

Neo | KonTponupy Kozp! u aTansl popmMupoBaHus KOMIETEHIIUN OueHouHbIE CpeACTBa
n/ eMble TEKYIIHA IpOMEX
| pasnensl / KOHTPOJTb yTOYHAas
TEMBI aTrecTail
JACIATLTNHBI ust
1 | Moayns 1. OIIK- OTtBer Ha | 3adeT
I'eomerpuuec | 5 CEMHHapE, Bormp.
Kas i 3HaeT OCHOBHBIC MOHATHUS U 3aKOHBI ONITHKH B cobecenoBanu | 3auery:l
BOJIHOBAs o0beMe, HeOOXOJUMOM JIJIs1 TIOHUMAHHMS e mpu gomycke | -15
ONTHKA OCHOBHBIX 3aKOHOMEPHOCTEH (HH3UUCCKHX, k 1/p (YO-1)
XHUMUYECKHUX, OMOXUMHUYECKUX, Tect Nel (HP-
OMOTEXHOJIOTHYECKHUX MPOIIECCOB 1)
Koncnekr
(TTP-7)
¥Ymeer pemaTs 3aa4 110 ONTHUKE, UCIIONB30BaTh | Pernrenne 3auer
¢dusngeckue mpuOOPbI U GUINUECKUE METOJIBI 3anau (ITP-2) Vi1-
HCCIICTIOBAHUS [Tl OTIPE/ICIICHHSI JlaGopatopuast | V.3
KOJINYECTBCHHBIX XapaKTEPHUCTHK U COCTABa pabora (ITP-6)
BEIIIECTBA, IPOBOJAUTH MATEMATHUECKYIO
00paboTKy pe3yabTaTOB U3MEPCHUS;
Biajeer HaBeIKaMu POBeieHUs TeopeTndeckux | JlaGopartopHas | 3auer
U SKCIIEPUMEHTAIIbHBIX UCCIIEOBAaHUN 1 pabora (ITP-6) | V.2
MIPEJICTABJICHUS UX PE3YIIBTATOB.
2 Mogyns 2. OIIK- | 3Haer oCHOBHBIE TOHATHS M 3aKOHBI KBAHTOBOM OtBeT Ha | OK3aMeH




OCHOBEI 5 TeopuH B 00beMe, HEOOXOAMMOM ISl IOHUMAHUs | CeMHHApeE, Bormp.
KBAHTOBOM OCHOBHBIX 3aKOHOMEPHOCTEMN (1)I/I3I/I'-IGCKI/IX, co0ecenoBaHu 3K3.:1-10
OIITUKH U XUMAYECKHUX, ONOXUMHYCCKHX, ¢ IIpU JOIyCKe
KBAHTOBOM OMOTEXHOJIOTUYECKUX MPOIIECCOB K 1/p (YO-1)
MEXaHUKH Koncnekr
(ITP-7)
YMeer pemiath 3a1a4u 10 KBAHTOBOM OINTHKE, Pemrenue OK3aMeH
WCIIONIB30BaTh (PU3HUECKUE MPUOOPHI U 3anay ([TP-2) V4,Y5
(hU3UYECKUE METO bl UCCIICIOBAHUS IS JlaGoparopHast
ONpEICICHNs KOMMECTBCHHBIX XapAKTEPUCTHK 1 | haGora (TTP-6)
COCTaBa BEIIECTBA, IPOBOUTh MATEMATHUECKYHO
00paboTKy pe3yabTaToB U3MEPEHUS;
Baaneer naBbikamMu NpoBeieHUs TeopeTuueckux | JlabopaTopHas | Dk3ameH
W 9KCIIEPUMEHTAIBHBIX UCCIICTOBAHUN U pa6ota (IIP-6) | V.4
MPEJICTABJICHUS UX PE3YJIbTATOB.
OTtBer Ha | DK3aMeH
3HaeT OCHOBHBIC MMOHSATHUS U 3aKOHBI aTOMHOM ceMHHape, Bormp. k
3Ky B 00BbeMe, HEOOXOAMMOM IS IOHMMaHus | cobeceloBaHn | 9k3.:11-
OCHOBHBIX 3aKOHOMEPHOCTEH (PH3MIECKUX, e mpu gomycke | 15
XUMHYECKUX, OHOXUMHUYECKHUX, K JI/p (yO-]_)
IXIOIWHI’ 3. OMOTEXHOJIOTHYECKHX TIPOLIECCOB KOHCHEKT
TOMHas
¢usuka n OIIK- (IIP-7)
OCHOBEI 5 YMmeeT pemath 3a1a4u 110 aTOMHOH (u3ukKe, Pewmenue DK3aMeH
KBAHTOBO MCIIOJIb30BaTh (PU3HUECKUE MPUOOPHI U 3agay (I1P-2) V.7,V.8
MEKTPOHUKH (busnuecKue METObI UCCIICTOBAHUS JIJISI JlaGoparopHast
OmpeIeNeHNs KOMMECTBEHHBIX XapaKTEPUCTHK 1 | hagora (TTP-6)
COCTaBa BEIIECTBA, MPOBOJANUTH MATEMATHYCCKYIO
00paboOTKy Pe3yJIbTATOB U3MEPCHUS;
BuiiajieeT HaBeIKaMU TIpoBesieHNs TeopeTndeckux | JlabopaTopHas | Dk3ameH
Y OKCIICPUMEHTAIBHBIX UCCIIEIOBAHUN 1 pa6ora (ITP-6)
MpEeACTaBICHUSA UX PE3YyIbTAaTOB. V.7,VY.8
OTtBer Ha | DK3aMeH
CEMHHapE, Bormp.x
3HaeT OCHOBHBIC MMOHATHUS U 3aKOHBI SIACPHOM coOecesoBaHu | JK3.:
dusuKy B 00BbeMe, HEOOX0MMOM IS IOHMMaHus | € TIpH Jomycke | 16-24
OCHOBHBIX 3aKOHOMEPHOCTEH (PH3NUECKHX, k 1/p (YO-1)
XUMHAYECKHUX, OMOXUMHUYECKHX, Koucnexr
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 samad (ITP-2) | V.6,Y.9
¢dusngeckue mpuOOPbI U GUINUECKUE METOJIBI Jla6opaTopHast
WCCJICIOBAHUS JJIs OTIPEICIICHUS pabora (ITP-6)
KOJINYECTBCHHBIX XapaKTEPHUCTHK U COCTABa
BEIICCTBA, IPOBOJIUTH MATEMATHIECKYIO
00paboTKy pe3yabTaTOB U3MEPCHUS;
Buiajeer HaBbIKaMu IIPOBeIcHUs TeopeTHdeckux | JlabopaTopHas | Dk3aMeH
U OKCIICPUMEHTAIBHBIX UCCIIEOBAHUN 1 pabota (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
NPaKTUKyM C KoMmmbloTepHbIMH Mozaensimu / B.A. CrenanoBa. —
DJIeKTPOH. TEKCTOBBIE AaHHble. — M. : M3marensckuit JJom MUCuC,
2010. — 128 c¢. — 2227-8397. — Pexum nocTyma:
http://www.iprbookshop.ru/56596.html

JlonoJIHUTEIbHAA JTUTEpaTypa
(neuammwvie u snexmponnvie uzoanus)
1. Usnues, A.Jl. ®uszuka [DnaekTpoHHBIN pecypc] : yueOHoe mocobue / A.JI.

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

2. Kyp6aues 10.®D. ®usuka [IaeKTpoHHBIN pecypc] : yauebHoe mocodue /
1O.®. Kyp6aueB. — DieKTpOH. TEKCTOBbIE AaHHbIe. — M. : EBpaszuiickuit
OTKPBITHIN HHCTHTYT, 2011. — 216 ¢. — 978-5-374-00523-3. — Pexum
noctyna: http://www.iprbookshop.ru/11106.html

Ilepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHON CeTH
«AHTepHeT»

1. DnekTpoHHas (PHU3HUECKas SHIUKIONeaus [DnekTponusiid pecype] //

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

Ilepeyenb nHGPOPMALUMOHHBIX TEXHOJIOT UM

U NIPOrPaMMHOI0 o0ecreYeHust
B yuebHom mpouecce no aucuuiuiiHe «®PU3MKa» HUCHOJB3YIOTCS
clenyomue nHOOPMaLMOHHO-CIIPABOYHBIE U TMOMCKOBBIE CHUCTEMBI, a TaKXkKe
POrpaMMHOE 00ECIIEUEHHE U AJIEKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI:

— Ilouckossie cuctemsr: 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.

— [lakeT cTaHmapTHBIX TPOTPAMM JIJISI BBITIOJTHCHHUSI JTAOOPATOPHBIX pabOT

DnekmponHvle OUbIUOMEUHbIE CUCTEMbL:

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

VI. METOJIMYECKHUE YKA3ZAHUS [TO OCBOEHUIO
JTUCHUATITMHBI

Pabora Ha jJexknumn.

OcHoBHas 3ajja4a MpPU CIYIIAHUM JIEKIUU — YYUTHCS 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  CPEACTB U
MPOTrPaAaMMHUPOBAHHOTO OOYYEHHS JOJDKHO TOBBIMIATH Ka4yeCTBO, 3((HEKTUBHOCTH
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 PEUYb0 MOJI0KEHUN HAYKI.

Bo3MoxkHBI 1Be (OpMBI JICKIIMOHHBIX 3aHSATUM: TIepBasi — CTYICHT 3apaHee
3HAKOMHTCSI C COJIEpYKAHHMEM JIEKIHUH IO JUTEpaType, KOTopas pPEKOMEHIOBaHa
JIEKTOPOM; BTOpas — CTYACHT MPUXOAUT Ha JCKIMIO0, HE 3HAasl, O 4eM OyAeT HATU
peub. IlepBas Qopma sBiseTcs HIACATBHOM i YCBOEGHHSI TEOPETHUECKOTO
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
TOTOBWJICS K JIEKIIMM, OH HE 3HAET €€ COJEPkKaHUsA, I0ATOMY BBIJIEJIUTh 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 JBa-TPU
busnueckux sBiaeHusa. [loaTomMy BaXHO OTMETUTh MOMEHT, KOTJa JIEKTOD
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 JOCKE (PUCYHOK MO3BOJISIET HAIJISIAHO MPEACTABUTH CYUIHOCTbH SIBICHUS), WU
MOCJIE CJIOBECHOM (OPMYJIMPOBKH siBJieHUS. KauecTBO SBJIECHHS CTPYKTYPHO
OMpeNeNaeTCs TpeMs BaXXHEUIIUMHU dDJIEMEHTaMu: (U3NUECKON CHUCTEMOH,
XapaKTepPUCTUKON OOBEKTOB CHUCTEMbI U (DU3NUYECKUMU TMPOIECCAMHU, KOTOpPbHIC
MPOUCXOASAT B CHCTEME. OTHU DJIEMEHThl KadecTBa SIBIICHUS HEOOXO0JIUMO
3a()MKCUPOBATh B CBOEM KOHCIIEKTE.

Jlanee HEOOXOAUMO OTMETUTh MOMEHT Iepexojia K  H3JIOKEHUIO
KOJINYECTBEHHOM CTOPOHBI SIBJICHHS, KOTJIA JIEKTOP HAYHET BBIBOAUTH OCHOBHOWU
¢buznyeckuii 3akoH. OOBIYHO CHauaja (QOPMYJIUPYIOTCS OCHOBHBIE IMOJIOXKEHUS
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 HUAET dTall MaTEeMaTHYECKUX MpeoOpa3oBaHM, B Pe3yJbTaTe
KOTOPBIX MOJIYyYaeTCsl aHATMTUYECKOE BBIPAXKEHUE NCKOMOTO (DU3UUYECKOT0 3aKOHA.
Uto ryiaBHOE B KOJMYECTBEHHON CTOPOHE SIBIEHUI? BO-MEpBBIX, ’TO OCHOBHBIC
AJIEMEHThl (PU3UYECKONW MOJCIH, JOTOJHUTEIIbHBIC TMPEANOJIOKEHUS U YCIOBUS.
Bo-BTOpBIX, 3TO 3aMKMCh OCHOBHBIX (PU3MUECKUX 3aKOHOB. JTall MaTeMAaTHYECKUX
npeoOpa3oBaHuii, MATEMAaTHYECKUX BBIKJIAJIOK MOKHO (PMKCUPOBATH YaCTUYHO. B-
TPETHUX, 3TO OKOHYATEIIPHOE aHAIMTUYECKOE BhIPAKEHHUE 3aKOHA.

Jlamee MOXHO TOBOPUTH O CIIEICTBHAX W3 3aKOHA, O NPAKTHUYECKOM
IIPUMEHECHUU JAHHOTO SIBJICHUS.

Bueayoumopnas paboma nao xoncnekmom. X0opoIio Obl B 3TOT K€ JAEHb WIH
Ha CJIEAYIOIMUNA IeHb 00padoTaTh KOHCIEKT. BOCCTAaHOBHUTH BCE MPOMEKYTOUHBIE

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



IpOaHANIM3UPOBATh 3aKOH (ompeneneHus (U3NYECKUX BEIMYUH, (HU3HUECKUN
CMBICJI, YCIOBHUSI NMPUMEHUMOCTH, NMPAKTHUYECKOE NPUMEHEHUE 3aKOHOB), a TAKXKE
KOJIMYECTBEHHYI0 CTOPOHY M BO3MOKHOCTH IPAaKTUYECKOTO IPUMEHEHHs BCEX
bu3nyeCKuX SIBICHUN, KOTOPbIE OBUIH PACCMOTPEHBI Ha JIEKIUH.

Bonpocwl k nekmopy. Ha nexuny MOXHO 3aaBaTh BOIIPOCHI B TUCbMEHHOM U
YCTHOHM (opMax, B KOHIIE JICKIIMH U MO X0y M3JI0KEeHHs] MaTtepuana. Bompocsl —
BaXHBIH AJIEMEHT JeKIuu. OHHM NOMOTarT YCTaHOBJIEHUIO 0O0J€e TECHOTO
KOHTAKTa MEXAY JEKTOpoM U ayauropuei. Ilo comep:kaHuio BOIPOCH! JOJKHBI
OTpakaTh MaTepHuall JAaHHOMW JICKIIMU WIH Tpeapiaymei. @opMyanpoBKa BOIIPOCOB
JNOJDKHA OBITh 4YeTKOM M Kparkod. Bompoc J0mkeH ObITh KOHKPETHBIM.
becnone3nsl 00mue Bompockl. Hampumep, JekTop, H0OAT0, CKaKEM B TEUEHUE
COpOKa MHMHYT, BBIBOAMJI CIOXKHBIN (u3nueckuil 3akoH. [loctynun Bonpoc: "Mue
HE TMOHATEH BbIBOA 3akoHa. Henws3a nm noBToputh?" Bompoc o0mmii 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 3IEMEHT U HEOOXOUMO OOPATUTh BHUMAHUE JIEKTOPA.

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

PaGora ¢ yuyeOHoi saurTeparypoil. CTyJeHT B TedeHHE ceMecTpa o0s3aH
paboTaTh C JUTEPaTypOil, PEKOMEHJIOBAaHHOW JIEKTOPOM, IpPHU MOJITOTOBKE K
CEMUHAPCKUM U JIA0OpATOPHBIM 3aHATHSAM, K KOHTPOJBHBIM paboTam, MpH
00paboTKe KOHCHEKTOB JIEKIMH, MNpU HamnucaHuu pedepaTta, MOATOTOBKE K
3a4eraM, HK3aMEHaM.

Bo3moxHBbI 1Ba cityyas:

I) cryment oOpamaercss K JuTeparype, KOTJa MaTepua, MOJIeKalui
W3YYEHUIO, TPOUMTAH Ha JICKIUSX;

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

B nepBom ciydae HEOOXOIMMO NPEABAPUTEIBHO HM3YyYUTh MaTepuan Io

KOHCIEKTY JIEKLUWA, OTMeYasi TTaBHbIe "opueHTHPHI" (pu3ndeckoro sBieHus. Jlanee



MPUCTYNAaTh K YTEHWIO y4eOHWKa, (O3HaKOMJICHHME C MaTepHajioM Yy4eOHHMKa
JOJDKHO TIPOUCXOIUTH IO/ TEM e OOIIEeMETO0IOTHUSCKUM YTIIOM 3PCHHUS, UTO U
YTeHUE KOHCIIEKTa JIeKIui. B yueOHMKEe MOXKHO MPOYUTATh YTO-TO HOBOE 00
M3y9aeMOM SIBIICHUU, MOXKET OTKPBITHCS HOBAsi CTOPOHA, JIeTajlbh, HE OTMEUYCHHAS B
nexuuu. Bee 310 Hamo 3aduKkcupoBaTh Ha MOJSAX KOHCIIEKTA JEKIUH.

Bo BTOpOM citydae moJie3HO U3y4aeMblid MaTepHuall IpoYuTaTh aBa pasza. [Ipu
MEPBOM UTEHHWW 3allMCH HE JCNAIOTCS, IMPOUCXOIUT 3HAKOMCTBO C OOIIEei
CTPYKTYpOi (PU3UYECKOTO SIBJICHUS, C MPAKTUYECKUM HCIOJIb30BAHUEM SIBIICHUS.
[Ipn BTOpOM YTEHHHM COCTABIISCTCS KPaTKWW KOHCIIEKT, B KOTOPOM OTMEYArOTCS
TJIABHBIE CTPYKTYPHBIC 3JIEMEHTHI (PU3HUECKOTO SBICHHMS.

Pemenue 3agau. CucteMaTH4YECKOE PEIlICHUE 3a/1a4 — HEOOX0IMMOE yCIIOBHE
YCHENIHOTO W3ydeHusl (u3uKu. Permenue 3amad momMoraeT ySCHUTH (PU3WYECKUN
CMBICII SIBJICHUHM, 3aKperuisieT B NaMsATd (QOpMyJibl, TPUBUBAET HABBIKU
MPAKTUYECKOTO MPUMEHEHUSI TEOPETUUECKUX 3HAHUM.

[Tpu pemenny 3a1a4 HEOOXOIUMO BBITIONHSATE CICAYIOMIEE:

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
pelieHne 3a7adv, JaTh CIOBECHYIO (OPMYIMPOBKY AITHUX 3aKOHOB, Pa3bsCHUTH
OykBeHHBIE 0003HAYEHUS, YIOTpeOIseMble TTpu Hanucanuu u Gopmyn. Eciu npu
pelIecHUH 3a/aud MpUMEHseTcsl (hopmyia, MOTyYeHHAs JJI YaCTHOTO CITydasi, HO

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

3. Pemenne 3amaum coOnmpoBOXKIAATh KPATKUMH, HO HMCUEPIIBIBAIOIIMMHU
MOSICHEHUSIMH.
4, Pemmts 3amauy B o0miem BUjE, T.€. BBIPA3UTh UCKOMYIO BEIMYUHY B

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

peUICHUA HCEBO3MOXKHO. O,Z[HaKO, KaK IIpaBHIIO, (I)I/ISI/I‘{CCKI/IC 3aJjlauu CJICAyET



pemarh B oOmiem Buzae. llpm 3TOM crmocobOe He MPOU3BOIATCS BBIYUCICHUS
MPOMEKYTOUHBIX ~ BEIWYWH;  YHCJIOBBIE  3HAYCHUS  TOJICTABIAIOTCS B
OKOHYATEIbHYIO (pabo4yto) (opMyIty, BRIpXKAIOIIYI0 HICKOMYIO BETHIHHY.

5. [ToactaButh B pabouyto (HopmMyly pasMEpHOCTH WM COKPAICHHBIC
0003HAYCHUS SAMHUIl U YOSTUTHCS B MPABUIBHOCTH €IUHUI] U3MEPEHUST HCKOMOM
BEJIMYUHBI.

6. Bripasuth Bce BenWYMHBI, BXOJAIME B padouyio GopMmyiy, B
enuauiax CU u Beimucath UX ISl HATISAHOCTU CTOJIOUKOM.

1. [TonctaBuTh B OKOHYATEILHYIO (DOPMYITY, MOTYUYCHHYIO B PE3yJIbTaTe
pEIIeHMS 3a/1a4u B OOIIEM BHUJE, YHCIOBBIC 3HAYEHUS, BRIPAKCHHBIC B SAMHHUIIAX
onHOM cucteMbl. HecoOmioieHne 3TOro MpaBuja MPUBOAUT K HEMPaBUILHOMY
pe3ynpTaTy. MCckiaroueHne u3 ATOr0 TpaBWia JOMyCKaeTcs JHIIb I TeX
OJIHOPOJIHBIX BEJIMYWH, KOTOPHIE BXOJST B BUJIE COMHOXKHUTENIEH C OJIMHAKOBBIMU
MOKa3aTeNIIMU CTETIEHU B YUCIUTENIb U 3HaMeHaTeNb GopMyiibl. Takue BeTUUHHBI
MO>KHO BBIPaKaTh B JIFOOBIX, HO TOJBKO OJIMHAKOBBIX €AMHHUIIAX.

8. [IpoBecTn BBIUKCIEHHWE WCKOMON BEJIMYMHBI, PYKOBOJCTBYSCH
TIpaBUJIaMH MPUOIMKCHHBIX BBIYUCIICHUH, 3aMcaTh B OTBETE YMCIIOBOE 3HAYCHUE
U COKpAIllEHHOE HAUMEHOBAHWE SAUHUIIBI U3MEPEHHUSI UCKOMOM BEJIMUUHBI.

Q. [Ipu moxcranoBke B pabouyro Gopmyiy, a TakyKe MPHU 3aIUCH OTBETA,
YHUCJIOBBIC 3HAYCHUS BEIIMYMH 3aMKCHIBATh KaK MPOM3BEICHUE MECATUYHOW IpoOu

C OJHOW 3Hauamel muQpor mepes 3amiaToil Ha COOTBETCTBYIONIYIO CTENEHb MPH

OCHOBaHUHU JeciaTh. Hampumep, Bmecto 3520 Hamo 3amucath 352x103, BMECTO

0,00129 3anmcarh 1,29x10~3¥ T.1.

10. OrneHuTh MPaBIONOI00HOCTh YHUCIEHHOTO OTBeTa. B psime ciydaes
Takas OIICHKAa IMOMOXXET OOHAPYXKHUTh OUIMOOYHOCTH IMOJYYEHHOTO pe3yJibTara.
Hampumep, KIIJ[ TerumoBoii MammHBI HE MOXET OBITH OOJBINE €IUHHUIIBI,
ANEKTPUUECKUI 3apsifi HE MOXET OBITh MEHBIE JJIEMEHTApPHOTO 3apsa
e=16x10"19Ku, CKOpPOCTh TeJla HE MOXET OBITh OOJIbIlIEe CKOPOCTH CBETa B

BaKyyMe U T.]I.



PaGora Ha J1a00paTOpHBIX 3aHATHUAX. TeopeTHUecKud Marepual,
COOOIIaeMbIil Ha JEKIUAX, 3aKPEIUIIETCA B MaMATU U CBA3BIBACTCSA C MPAKTHUKOM
npu pabore B naboparopuu. JlabopaTopHble 3aHATHS AAlOT OoJiee HarJIsIHOE
IIPEACTABIICHUE O ITPOTEKAHUM SIBJICHUU U IPOLIECCOB.

Benukuii pycckuii yueHeii M. B. JlomoHocoB roBopwi: "OguH OmBIT A
CTaBJIIO BBIIIE, YEM ThICSIUY MHEHUH, pOKICHHBIX TOJIBLKO BOOOpaxeHueM" .

Bo Bcex mabopaTopusix CymecTBYIOT 0cOObIe IpaBHiia MOBEICHUS CTYICHTOB,

KOTOpbIE HEOOXOJMMO HEYKOCHUTEIBLHO COOJII0/IaTh. Dmu npasuia HA3bl8aromcs

npasuiamu mexHuxKu bezonacrocmu.

3a 3HaHME MPaBWI TEXHUKU OE€30MACHOCTU U 00S3aTEIBCTBO UX BBIMOJHSITH
KQKJIBIM CTYZICHT JIOJDKEH PACIUCAaThCA B COOTBETCTBYIOIIEM JKypHAJIE.

Iloocomoska Kk ewvinonHeHuto JnabopamopHou pabomel. 3anaHue (Temy
paboThl) CTYICHT MOJyYaeT Ha MPEAbIAYIEM 3aHATUU. [JoMalIHIO TOJITOTOBKY K
paboTe peKOMEHIyeTcs BeCTH cienytrouuM obpazoM. [IpouuTtaTs umeromeecs
omHMcaHWe pabOThl W OTMETHTh BO3HHKIIHE BOMPOCHI W HEICHOCTH. 3aTeM
MPOYUTATh COOTBETCTBYIOIIUE Pa3/eibl M0 Y4eOHUKAM WM KOHCIEKTaM JICKIIUM.
[Tocme 3TOTO CHOBa BEPHYTHCS W K OMHCAHUIO, TOJAPOOHO MpopadoTaTh €ro u
OCOOEHHO YacTh, MOCBSIICHHYIO MPAKTUKE, CAelaTh 3alUCH B pabouel TeTpaju,
COCTaBHUThH M 3aMMCaTh MPUMEPHBIN TIJIaH MPOBEJECHUS HKCIIEPUMEHTA.

[Tpuas Ha 3aHATHE, CTYISHT MPEABSIBISET MPETOIaBaTeli0 CBOIO PabOuyro
TETpaab C 3aMUCAMH, MPOJCTAHHBIMU BO BpeMsl MOATOTOBKHM K paboTe, M caaer
oTyeT 1o mpeapiaymen. [locme 3Toro MOXKHO, ¢ pa3pelIeHHs MPernoaaBaTes,
MOJIONTH K CBOEMYy paboyeMy MECTy W O3HAKOMHUTBLCS C YCTaHOBKOW, 3aIlicaTth B
pabouyro TeTpaab JaHHBIE O TPUOOPaX.

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

Henooeomosnennwiii cmyoenm k pabome ne donyckaemcs. Eciu pe3ynbTaThl

orpoca yaoBJICTBOPUTCIIbHBI, CTYACHT MOKCT BbIITOJIHATD pa60Ty.



[Io okOHYaHUM M3MEPEHUH CTYJIEHT IOKAa3bIBACT IMOJYYEHHBIE PE3YyJbTATh
MPETNoIaBaTelto, KOTOPBIA TIPOBEpPSET M TOMNMUCHIBaeT wux (0e3 Mmoamucu
npernojiaBaresisi pabora He CcUHUTaeTcsl BbINOJHEHHOM). [locie 3Toro MoKHO
pa300paTh YCTAaHOBKY M MPUBECTH B MIOPSIOK pabodee MeCTo.

OOpaboTka pe3ynbTaToB W O(OPMIIEHHE OTYETa MPOBOJUTCA B TEUCHUE
HEJICJIM TOCJe BBIMONHEHUS paOoThl. CTyAEHT, HE CHABIIMK OT4YeTa B CPOK, K
cienyroumei padboTe He T0IMyCKaeTCs.

Tpebosanus, npeovsasisemvie k¥ omuemy. OTuer (J1abopaToOpHasi KapTOYKa)
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 Obin npuHam npenooasamenem u
8038paujet 0 00pabomKu, mo 6ce UCNPAsIeHUsL BHOCAMCSL 8 MO JHCe IKIEMNAAD
OTuYeTa; MpU HEOOXOJMMOCTH MOXXHO J00aBIIATH K HEMY YHCTBIE JIUCTBI, HO
NEepPBOHAYANILHBIN BapUAHT C TTOMETKAMH MPENoaBaTess I0KEH ObITh COXpPaHEH.
Ilomnume: owubku HeobX00UMO UCNPABIAMb, HO HEe NPSmMams!

Otuer o 1abopaTopHOi paboTe JOJIKEH COMEPKATh:

1. KpaTtkyro ¢popMynupoBKy 11eJId pabOTHI.

2. CxemMaTHYeCKUW 4YEPTEX, TMOSCHAIONINK YCTPOMCTBO mpubopa WU
YCTaHOBKHU Y TIPUHITUII €T0 JICUCTBUSI.

3. Kparkyro Teopuro, couepxairyro — pabouyro  Gopmyny  WiIH
MOCJIEIOBATEILHOCTH (POPMYIL.

4. Pe3ynbTaThl U3MepeHUi (10 BO3MOXXHOCTU B (opme Tabnun). B oTuere
CleyeT MPUBOJUTH PE3yJbTaThl BCEX M3MEPEHUM, B TOM YHUCJIE M OKa3aBIIUXCS
OIMMOOYHBIMU. YKa3bIBAaETCS U TMPUYWHA, MO KOTOPOH OHM HCKIIOUYCHBI U3
JaJbHEHUIINX BBIYUCICHUM.

5. Beruucnenue pe3ynbTaToB. BeruuciaeHus npuBOIATCS B CIAEAYIOLIEM BUJIE:
BBITIUCHIBACTCS CHavdana QopMmyna B oOmeM BHae, 3aTeM Ta ke Gopmyna ¢
MOJICTAHOBKOM YMCJIEHHBIX 3HAYE€HUW BeNW4uHbL. ECiM oHA M Ta e BeJIMYuHa

BBIYHCIIIETCSI HECKOJIBKO pa3, TO GOpMYITy TOBTOPATH HE CIETyeET.



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

7. OKOHYATEIBHBIA PE3yNbTAT WK TAOJIHIIA PE3YIHTATOB.

8. BpBompl. K HHM OTHOCATCS: 3aKIOUYEHHE O COOTBETCTBUH
DKCIEPUMEHTAJIBHBIX PE3YJbTaTOB TEOPETUYECKUM, O BO3MOXKHBIX MPUYMHAX
OTKJIOHEHUM, O CPABHUTEIBHOM POJIA OTAEIBHBIX MCTOYHUKOB MOTPELIHOCTEN, O
HEJ0CTaTKaxX MPUMEHSIeMOro MeTo/1a, MpUOOPOB U T.J.

[Tpu noxy4yeHun gonmycka K J1abopaTopHOM paboTe U 3alUTE TEOPUU CTYIEHT
JIOJIKEH TIOKa3aTh:

1. SIcHoe mOHMMaHHWE TIOCTABJICHHOM TeEpea HUM 3aJadyd. 3HaAHUE

(U3NYECKON CYIIHOCTH SIBJICHUN, KOTOpbIE OYAYT N3y4aThCs, yMEHHUE J1aTh

YETKOE OIPEJEICHUE BCEX U3MEPSIEMBIX BEJTUUHH.

2. 3HaHME OCHOBHBIX (DU3MUECKHUX 3aKOHOB IO TeMe pabOThl U YMEHHUE HX

UCIIOJIb30BaTh JIs1 OOBSICHEHUS! CYIIIHOCTH U3y4YaeMbIX SIBJICHUM.

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

2. YMeHHE BBIBECTH M OOBSICHUTH pacueTHyro ¢opmyny. [Ipu BbeiBOmE
(bopMyIibI clieayeT UCXOAUTh U3 OCHOBHBIX 3aKOHOB (3akoHbI Hpl0TOHA,
3aKOHBI COXpaHeHUs, 3aKk0oH OMa U T.JI.).

3. 3HaHWe METOJIOB pacyeTa MOrpeurHoCcTe (PU3NIeCcKnx BeTUIHH.

4. 3HaHUe TIpaBUJ TEXHUKH O€30MAaCHOCTH MpHU padoTe B JabopaTopusx
(bu3uKH.

3anmoMuHaTh CJEIyeT TOJBKO OCHOBHBIE (OPMYJbI UM MaTEeMaTHYECKYIO
(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 3a4eTHOM HeJese (3TO MOCIeHss Helless Iepel 9K3aMEeHAIIMOHHON

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



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

B npornecce codecenoBanus CTyIEHT JOJIKEH OCTAPATHCA MPOSIBUTH 3HAHKE
oOmmIelt CTPYKTYpBhl Kypca, CHUCTEMBl OCHOBHBIX TIIOHATHH, SIBJICHHHA, 3aKOHOB
BOKHEHIINX (PU3HUUIECKUX TEOPHI.

DK3aMeH MO0 TUCIUIUIMHE — UTOr pabOThl CTyJEHTa B TEUEHHE CEMECTpa.
['0TOBUTBCA K 9K3aMEHY CIEAYyeT Y’Ke C MEPBBIX HEJIEIb CEMECTPa, HE OTKIIAbIBas
3Ty paboTy Ha 3K3aMEHALMOHHYIO ceccuio. Heobxoaumo B KalleHapHbIE CPOKHU
BBINIOJIHUTh U CAATh BCE JAOOpPATOpPHBIE padOTHl U MHBIE 3aJJaHus, T.€. K 3a4€THON
Hezene (3TO MOCHeAHsAs Helels nepes SK3aMEHAIMOHHOW CEeCCUEN) TOJIKHBI ObITh
BBIIIOJIHEHBI BCE MEXCECCUOHHBIE PAOOTHI.

B Teuenue cemectpa HeoOXoauMo paboTaThb C KOHCIEKTOM, T.€.
CUCTEMATU3UPOBATh MaTepual JEKIUH. 3a CEMECTP U3y4YaroTCsl, KaK IIPAaBUIIO, JBE-
Tpu (u3udyeckue Teopuu. YUeOHbId Marepuasn, OTHOCALIMHCA K OJHOU
¢uznyeckoil Teopun, oueHb BeIHK. IIpITaThCs XKe YCBOUTh HECKOJIBKO (PU3HMUECKUX
TEOpPUU 3a TPU-YEThIPE JHS SK3aMEHAIIMOHHOM CECCUU — TPYJIHOE U Oe3HaeKHOE
neno. LleHHOCTh TakuM 0Opa3oM YCBOEGHHBIX 3HAaHUN HEBEJIMKA, OHU OBICTPO
ynetyuuBatorcs. Heo0xonumo 3HaTh OOIIYI0 CTPYKTYPY (U3UUYECKOU TEOpUH: €€
TPU OCHOBHBIE YACTH:

1. DOMnupHuuecKkuili 1 TeopeTHIecKuil 6asuc.

2. Slmpo Tteopum (OCHOBHBIE (u3MUYecKUe MOHATHUSA, (YHIAMEHTAIbHbBIC
3aKOHBI U SIBJICHUS ).

3. CnenctBus T€OpUH.

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

3Has oOlIyI0 CTPYKTYPY (PU3HUECKOW TEOpuH, BeCh y4eOHbI MaTepuai Mo
U3y4aeMOoi TEOPUH MOXKHO PaCIoOJIOKUTh OYKBaJIbHO HAa OJHOM CTpaHUIIE.

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

CTPYKTYpBI Kypca, 3HaHHE TJIaBHBIX (PU3NYECKUX TEOPHM, UX CTPYKTYpy, 3HAHUE



CUCTEMBbI OCHOBHBIX MOHATHI, SBJICHUMN, 3aKOHOB KaxXaoW u3 Teopuil. CTyaeHT
JIOJKEH YMETh KaU€CTBEHHO aHAM3UPOBATh (PU3MUECKHE ABJICHUS U TIOKa3aTh, KaK
JaHHOE (PU3UUYECKOE SIBJICHNE IPUMEHSETCS B PA3JIMYHBIX 00JIACTAX TEXHUKU.

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 MOArOTOBUTHCA K KOHCYJIbTAlMH? DTO 3HAYUT, BO-IIEPBBIX,
B OCHOBHOM IpOpadoTaTh U U3YUYUTh yueOHBIH MaTepuai, 0 KOTOpoM OyneT UATH
peybp Ha KOHCYJbTAallMU. bECrone3Ho WATHM Ha KOHCYJIbTAalUIO, HE ITIOBTOPHUB
Marepuasl. BoO-BTOPBIX, CTYIEHT IOJKEH COCTABUTH IIEPEYEHb BOIIPOCOB, C
KOTOPBIMU OH OOpaTUTCS K JIEKTOpY. Bompocsl AOMKHBI OBbITh YETKUMU U
rpaMOTHBIMU. Bompockl MOKHO 3a7jaBaTh B YCTHOM M MUCBMEHHOH (opMmax, Kak
yA0OHO CTYACHTY.

Vil. MATEPUHAJIBHO-TEXHUYECKOE OBECIIEYEHUE

JUCIHHAIIJINHBI
MarepuanbHO-TEXHUYECKOE OOecleueHue JUCHMIUIMHBL «OnTukKa, aToMHas

(bu3HKa» BKIIOYAET B ceOs:

1. JIaGopaTopHbI€ YCTAaHOBKH JJIsi BHITIOJHEHUS Ja0OpaTOPHBIX 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,
MOHOXPOMATOPBI U JIp.).

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

5. HMcTouynuku nutaHusl.

6. BcnomoraTtenpHbIe METOAWYECKHE MaTepHalbl s J1abOpaTOpHBIX padoT

(TabnuIiIpl, IAKaThI U T.1.).



7. Pacxomuple ~ marepualibl A NPOBEACHUS  JTAOOPATOpPHBIX |
HCCIIeIOBAaTENCKUX PadOT U yX0/a 32 IpubopamH.

8. CrnpaBoyHbIE TAOIHIIBI.

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

744 v [1821- nabopaTopuu ONTHUKU, aTOMHOM U JIEpHON (DU3UKH.

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

HaumeHnoBanue [IepeueHb OCHOBHOTO 00OOPY/I0BaHHS
000py10BaHHBIX MMOMEIICHUI
¥ IIOMEIICHUHN JUIA
CaMOCTOSITeIILHOM PabOThI

Aynuatopus 115l JIEKIIUOHHBIX ITpoexktop DLP, 3000 ANSI Lm, WXGA
1280x800,  2000:1 EW330U Mitsubishi;
[Toncucrema cnenuaIu3UpPOBAHHBIX KPEIICHUM
o6opymoBaHUs CORSA-2007 Tuarex;
[Toncucrema  BHICOKOMMYTAIlMU:  MaTPUYHBIM
n. Asxe 110, ayn. M421, o\ vrarop 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;
udposoii ayauomnporeccop DMP 44 LC Extron;
pacmmpenue st KoHTposuiepa ynpasienus [PL T
CR48

3aHATUHI

r. BnaguBocrok, o. Pycckui,

Aynuropus aJis JlaGoparopHasi yCcTaHOBKa ISl M3y4. AUQpaKIUU
anektponoB PHYWE Systeme GmbH
JlaGopatopHasi yCTaHOBKa JUIi H3y4d. 3aKOHA

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

71a00paTOPHBIX pabOT

I. BJ'IaI[I/IBOCTOK, OCTPOB

JlabopaTopHas YCTaHOBKA TUTST U3yH.
Pycckuit, nonyoctpos skcnepuMmeHta  @panka-I'epna ¢ HEOHOBOH
TpyOKoit PH

CanepHblii, mocenoK AsIKC,




10, ayn. D821

JIabopaTopHasi ycTaHOBKa Jisi M3y4. JIEMEHTap.
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 [[BOY ¢
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 1715 Jo/iel ¢ OrpaHUYEHHBIMU
BO3MOYHOCTSIMU 3/I0POBbSI OCHAILICHBI JUCILICSIMU
51 IIPUHTEPAMU bpains; 000pyIOBaHbI:
MOPTATUBHBIMM  YCTPOMCTBAMU  JUI1  YTECHUA
IJIOCKONEYATHBIX TEKCTOB, CKAaHUPYIOLIUMHU U
YUTAKOIIUMU MallMHAMU BUIACOYBEIUYUTEIEM C
BO3MOXHOCTBIO PETyJISIIMM IIBETOBBIX CIEKTPOB;
YBEIIMYUBAKOIIUMU  3JICKTPOHHBIMHA JIYIIAMUA |

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; IlpoBognas cerp JIBC —
Cisco 800 series; OecrnpoBomubie JIBC mst

oOyuyarommxcst o0ecrieueHbl CUCTeMOW Ha 0asze




. Asxkc 1.10, Kopmyc 25.1,

ayn. M621

[Tnomane 44.5 M

Touek mpoctyna 802.11a/b/g/n 2x2 MIMO(2SS).
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MUHUCTEPCTBO OBPA3OBAHUSA M HAYKU POCCUMCKOM ®EJEPALIMN

denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEKIACHHE
BBICIIETO 00Pa30BaHUs

«/{aabHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

IIpuno:xenue 1

KOJIA BUOMEJIUIINHBI

YYEBHO-METOJNYECKOE OBECIHEYEHUE CAMOCTOSITEJIbHON
PABOTBI OBYUAIOLIUXCS
o JucHMILIHHe «OnTHKa, aTOMHasi pusuKa»
cnenuajgbHoCcTh 30.05.01 MemunmHckasi OMoXuMus»

®opmMa NOATOTOBKH OYHAA

BaaguBocTok
2016



Ilinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHOI padoThl 0 TUCHUIINHE

Jara/cpoku
BbINIOJIHEHH S

Bun
CaMOCTOATEJILHOM
padoThI

IpumepHbIe
HOPMBI
BpeMeHHU Ha
BbITNIOJIHEHH €

®opma KOHTPOJIA

1.12-15.12
15.05-30.05

CaMOoCTOSTENILHOE
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
(mormoHUTENbHAS
pabora, He
SIBIISICTCS
00s13aTeNBEHOM )

13

3amuta pedepara

3aueTHas HeAEA

3K3aMeHaHI/IOHHaﬂ
ceCCus

Iloxaroroska k

3a4ery/IK3aMeHy

20/27

3adeT (BO3MOXKHO

TECTUPOBAHUE)

Dk3aMeH (BO3MOXKHO
BBICTABJICHUE 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.

Oob1edu3nueckuil 3aKOH COXPAHEHUS YHEPTHH, €r0 POJIb B OMOXUMUYECKUX

mponeccax.

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




DnekTpocrarnueckas 3anura. [I[pumenenune kKouaeHcaTtopoB. CerHeTOEKTPUKY,
UX IpUMeHeHue. BeicokoTeMineparypHbie cBepXpoBoaHUKU. [I[puMeHeHre 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 MUKPOCKOII.

3ansTtue 4.

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

2. JIyna.

3. OnTUYEeCKU MUKPOCKOIIL. Y BEJIMYEHUE MUKPOCKOTIA.

4. DNeKTpOHHBIA MHUKPOCKOIL.

3ansTue 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. OnTudeckas 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. Pa3pemaronias cnocoOHOCTh ONTUYECKUX MTPHUOOPOB.
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 BEIIECTBA. YTOJ MOBOPOTA MIOCKOCTH MOJISIPU3ALIUH.
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 hotodddexra DUHITEHHOM. Y paBHEHUE DUHINITEHHA.
4, DOTO3JIEMEHTBHI.

3ansaTue 2.

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

2. Oddexr KomnroHa.

3ansTue 4.

Tema: CTpoenue atoma

1. Onsitel Pesepdopaa. Ilnanerapnas Mojenb aToma.
2. IToctynate! bopa.

3. bopoBckas Teopust aToMa BOJOPOAA.

3ausarue 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 CEpUU.

3aunsrTue 6.

Tema: BosiHOBBIE CBOMCTBA YaCTHIL.

1. Boumnnsl ne bpoitns.

2. OmneiT JI3BUccona u Jlxepmepa.

3. [Tpunimn HeonpeneneHHocTe. COOTHONICHHUS HEOTIPEIECIICHHOCTEH.
3ansartue 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: PagnoakTuBHOCTDL

1. PannoaktuBHOCTH. BUIbI paiiOaKTUBHOTO U3Ty4YCHUS.

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. S nepHble peakuu, UX BUJbl. DHEPIUs AIEPHOU PEAKIIUH.

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)
JlaGopaTopnass pab6ora Nel: OnpenesieHue nokKa3zaressi NpeaoMJIEHMS

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 XOJI JIy4el MpU OTPAKEHUU U IPEJOMIICHUH OT TPaHUlIbl pa3jeia
JIBYX Cpel.

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

4. B ueM 3aKJII04aeTCs SBJICHUE TTOJIHOTO BHYTPEHHEro oTpaxeHus? Kakue
yCIIOBUSI HEOOXOIUMBI JIJIs1 HAOJIF0IeHHsI TOJTHOTO oTpakeHusi? Kakas cpena
HA3bIBACTCSI ONTUYECKU 00JIee TUIOTHOM?

5. Iomyuute BbIpaskeHue JUIsl IPEAEIBHOTO YIJIa MOJTHOTO OTPAKEHHUS.

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

nucnepcus oT anomanbHoi? TlosgcHuTe ¢ momolikio rpaduka.



Kakoii cBeT Ha3pIBae€TCss MOHOXPOMATHYECKUM, a Kakoi cioxHbIM? [IpuBenure
npumepbl. OOBSICHUTE pa3iioKeHUE OEI0ro CBETa B CTEKJIIHHOM IIPU3ME.
OObsicHUTE NPUHIINI JeHCTBUS pedpakToMeTpa.

JlabopatopHassi pab6ora Ne2: M3mepeHue paaumyca KPHMBHU3HbI JIMH3bI
npu nomouu koJsen Herorona
HazoBurte 1enb paboThl U €€ OCHOBHBIE ATAIIbI.
KakoBbl coBpeMeHHbIE TIpe/icTaBIeHUs 0 pupoje ceeta? Uto Takoe dyanusm?
Kakue BoiHBI Ha3bIBAOTCS KOT€PEHTHBIMU? OOBACHUTE CIIOCOOBI MOJIYYEHUS
KOTE€PEHTHBIX BOJIH.
B uewm 3akntouaetcs siBaeHue uHTepPepeHunn? Uto Takoe onmuueckast
paszHocms xo00a 60H?
CdopmynupyiiTe 1 3aUIINTE YCIOBHS MAaKCUMYMOB U MUHUMYMOB
uHTephEpEeHITUN.
Kaxoi1 cBeT Ha3pIBa€TCs MOHOXPOMATHYECKUM, a KaKoi cioxHbeIM? [IpuBenure
npumepbl. YeM oTiiMyaeTcs MHTEpPEPEHIIMOHHAS KapTHHA JJIs1 TOTO U
Ipyroro?
Kak nonyuarorcs konpua Herorona? Hapucyiite Xon aydyen, 3anummre
BBIPAKEHUE JJIS1 Pa3HOCTU X0Ja 3Tux Jdyden. [louemy konbua HeroTtona
OTHOCSTCS K MHTEP(EPEHLIMOHHBIM TI0JI0CAM PaBHOW TOJIIIUHBI?
Kaxk Haiitu pagnycel konen HproToHa B 0TpakeHHOM M IpoxoasmeM ceete? B
KaKoOM MopsKe 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 mpupoje ceeta? Uto takoe dyarusm?
Kakue BoHBI Ha3bIBaOTCS KOTepEHTHBIMU? OOBACHUTE CIIOCOOBI MOTYUYEHUS
KOT€pEHTHBIX BOJIH. B uem 3akiovaercs npuHuun [ tolirenca-Openens?
Yro HaspIiBaeTcs nudpakiueit cBeTa, KaKOBbI yCIIOBUS ee HaOmoaeHus? Yem

otnuyaetcs nudpaxuus Openens ot nudpakuu Opaynrodepa?



Yro Takoe ougparxyuonnas peuwemra? Ilepuoo pewemxu? Kakue ObBaoT
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. OnummuTe TudpakIMOHHYI0 KapTUHY JJIS TOTO U APYroro?
B yeM cocToaT oco0eHHOCTH u3nydeHus nazepa’? [louemy oH HCTOIb3yeTCS
JUTSL IOTTy4eHust TU(QPaKIIMOHHON KapTUHBI?

JlabopaTtopHasi pabora Ned: H3mepenue (POKYCHOr0 PACCTOSIHUA
JIMH3bI
Ha3zoBuTte 1ienb paboThl ¥ €€ OCHOBHBIE 3Tanbl. B yem coctout metox beccensa?
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 nousiTue riiaBHOM U ITOOOYHON ONITHYECKOM ocH. UTo Ha3kIBaeTCs
IJIaBHBIM (POKYCOM cOOMparollel U paccenBaroliel JMH3bI? YeMm oTinyaeTcs
MHUMBIN (POKYC OT JEHCTBUTEIHLHOTO?
. Yro HazpiBaeTcsa (pokabHOM TI0cKoCcThIO? Kak ornpenenuts mo6ouHbI Gokyc
JIMH3bI?
3anuiute GopMyTy TOHKOM JUH3bL. YTO Ha3bIBAETCSA ONTUYECKOM CUIION
JUH3bI? JINHEVHBIM YBEJTMYEHUEM JIMH3bI?
Kakue nedextpl n300pakeHuit B JIMH3aX MOTYT BO3HUKATh, KAKOBBI UX
MPUYUHBI?
OOBbsICHUTE NPUHLIUIIBI TOCTPOEHUS U300paKEHUI B TMH3AX.

JlaGopaTopHuasi padora NeS: IIpoBepka 3akona Masroca
HazoBuTte 11e116 paboThI 1 €€ OCHOBHBIE JTAIIb.

KakoBbI coBpeMeHHbIE MpeicTaBleHus o npupoe ceera? Uto takoe dyaruzm?



Yem oTiIMYaETCsl ECTECTBEHHBIN CBET OT MOJisipu30BaHHOr0? [10JIHOCTBIO
MOJISIPU30BAHHBIN OT YaCTUYHO MOJiipu30oBaHHOr0? Kakue ecTb BUAbI
MOJISIPU3aLIAN?
Yro takoe noaspuzamop? OOBIACHUTE €T0 ACHCTBHE HA CBET. YTO MOXKHO
WCIIOJIb30BaTh B KAYECTBE MOJISAPU3ATOPA, TOUEMY?
3anumuTe 3aKk0oH Manroca i1 OJHOTO U JBYX MOJIApU3aTOPOB. B kakom
clly4yae CBET He OyAET BBIXOJUTh U3 CUCTEMBI JBYX MOJISPU3ATOPOB?
Cdopmynupyiite 3akoH bproctepa, 00bsicHUTE 0COOEHHOCTH MOJSPU3ALIUN
OTPaKEHHOTO U MPEJOMIICHHOTO 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 IJIOCKOCTH MOJIAPU3ALMU B ONITHYECKHA aKTUBHOM BEIIECTBE?
S cemectp

JlabopaTopHnasi padora Nel: U3yuenne siBiaenusi porodrdgdexra
HazoBute 1enb paboThl U €€ OCHOBHBIE ATAIlbI.
KakoBbI coBpeMeHHbIE TpeicTaBlieHus o mpupoe ceera? Uto takoe dyanuzm?
B uem 3axmnrouaetcs siBnenue dhotodpdexra? Hazosute Buanl porodddekra,
JTATE UM XapaKTEPUCTUKY.
Chopmynupyiite 3akonbl BHeNIHETO GhoTodddekra. Kak cBs3aHbl yacToTa u
JTMHA BOJTHBI U3TyUYCHUS?
CdopmynupyiiTe kBaHTOBYIO rumnore3y [lnanka. Yemy paBHa MOCTOSIHHAS
[Tnanka? Yro Takoe gpomon? Kak MOKHO HalTH SHEPTHUIO, 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?



Yrto Ha3bIBae€TCA BOJIBTAMIIEPHON XapaKTEPUCTHKON (poToaemenTa’?
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 1enb paboThl U €€ OCHOBHBIE STAIIbI.
Kakoe n3nyyeHne Ha3pIBaeTcs TEIIOBBIM? [louemy TemioBoe U3nydeHue
MO>KHO Ha3BaTh PABHOBECHBIM?
. UTO Ha3bIBaeTCs YHEPreTUUECKOil CBEeTUMOCThIO? 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 npeAcTaBlIeHUH MOXKHO OOBSICHUTh 3aKOHBI TEIIJIOBOTO
usnyuenus? Chopmynupyiite KBaHTOBYIO Tunotesy [lnanka. Uro Takoe keanm
u3nIy4eHus, Kak HaiTu 3Hepruto kBanta? Yemy paBHa noctosinHas [Lnanka?
[TpuBenennas nocrosinyHas [lnanka?
OOBsicHUTE YCTPOMCTBO U MPUHIUN pabOThl upomeTpa. s yero
UCITOJIB3YFOTCSI 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 1JvH BOJIH BUIMMOIO CBETA?
Oo0mbsacuute crpoerne atroma. Chopmynupyiite noctyiarsl bopa, 3anummre
KBAaHTOBOE YCJIOBHUE JJII CTALIMOHAPHOTO COCTOSIHUS.
YTto Takoe keaHm uziydenus, Kak HAuTH 3Hepruro kBanTa? Yemy paBHa

nocrostuHas Ilmanka? HpI/IBGILCHHaH nocrossuHas Ilmanka?



HaszoBuTe BUABI CIIEKTPOB U3IIy4YEHUS, JAUTE UM XapaKTEPUCTUKY. Kakne
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 BBIACIHTH B CIIEKTPE aTOMa BOAOPOAA,
YeM OHH OTJIMYAIOTCS? B Kakux 001acTsIX CIeKTpa JeKaT ST CEPHUH?
OOBsCHUTE YCTPONUCTBO U MPUHLIMII JEHCTBUSI CIIEKTPOCKOIIA, TOCTPOUTE XOA
Jy4eu B CIIEKTpOCKoMeE. J[J11 4ero NCnoyib3yeTcsl CIeKTPaIbHbIN aHAIU3?
JlaGoparopHasi padora Ne4: /Iludpakuus 3J1eKTPOHOB
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 J[PBUCCcOHA 1 J[>)kepmepa; onbiToB ToMcoHa U
TapTakoBckoro?
4. 3anumute dhopmyny bparra — Bynbda (nudpaxius peHTTeHOBCKUX JTyuen
Ha KpUCTale).
5. KakoBsl ycioBust HabmoneHus 1uppakiiny peHTIeHOBCKUX JIydeit?.
6. Kak MeHsercs qudpakiioHHas KapTHHA IPU U3MEHEHUH YCKOPSIOIIErO
HaIpsKEHUs ?
7. OnuimuTe KPUCTAIUIMYECKYIO CTPYKTYpy rpadura. Kakue miaockoctu
y4acTBYIOT B (POPMHPOBAHUU MHTEPPEPEHIITMOHHBIX KOJIEI B TAHHOM
DKCHEPUMEHTE?
JlaGopaTopnasi padora NeS: OnpeneseHue MOTEHUMAJA HOHM3AIMHU
aToma KpunroHa Mmerogom Ppaunka u I'epua
HazoBuTe 11e11b paboThI 1 €€ OCHOBHBIE TaIIb.
OnummTe miaHeTapHyro Moienb atoma. KakoBbl €€ OCHOBHBIE HETOCTATKH?
Cdopmynupyiite nocrynatsl bopa, 3anummre KBaHTOBOE YCIOBHUE IS

CTAIIMOHAPHOI'O0 COCTOSHUA.



4. Yto TaKoe KgaHm u3nyyeHusl, Kak HauTH SHEPruto kBanta? Yemy paBHa
noctosgHHas [lnanka? [IpuBenennas nocrosunas [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 NOTy4YeHBI B onbiTe Opanka u ['epiia, kakue ObUTH
cZieJIaHbl BBIBOIbI? HapucyiiTe U OSICHUTE BOJIBT-aMIIEPHYIO XapaKTEPUCTHKY.

8. Uro Ha3BIBaeTCS MOTEHIIMATIOM BO30YXACHUS aToma?

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

1. PazBuTHe npeacraBieHuid o npupojie ceeta. KopnyckynsipHO-BOJIHOBOM
nyanu3M. QOTOoH.

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

3. ToHKHME TMH3bI, XapaKTEPUCTUKU JUH3. POpMyIsia TOHKOU JIMH3HI.
Onruyeckasi CHJIa U yBEJTMYCHUE JTUH3BI.

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.

1. Hudpakuus cBeta, ycinoBus ee Habmonenus. Buasl qudpakuuu. [TpuHimn
['rorirenca-dpenerns.

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

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

10. Judpaxuus peHTreHoBCKuX Jiyueil. Dopmyna Bynbda-bpoarra. [Ipumenenue
uHTEephEpPEeHINN U TUPpaKIuu.

11. MoHOXpOMaTUYECKHI U CII0KHBIN cBeT. J{ucnepcus ceera. Bumibl
JUCTIEPCUMN.



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

13. Tlonsipusatopsl, ux AelcTBHE Ha cBET. 3akoH Mamtoca. [lonspusanus 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. YTOJ MOBOPOTA INIOCKOCTU MOJISPU3ALUY.
[IpuMeHenne nonspu3anum.

IlepeyeHb THIIOBBIX BOMPOCOB IS CAMOCTOSITEILHOI MOATOTOBKH K
MPOMEKYTOYHOMY KOHTPOJII0 — 3K3aMeHy (5 cemecTp)

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

2. O6bsicaerune Ghotoddderra DUHIITSHHOM. Y paBHEHHE DUHINITCHHA.
Kpacnas rpanuna ¢porosddexra.

3. dotosnemenTsl. [Ipumenenue pororddekra.

4. Ddpdexr KomnroHna.

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

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

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

8. Bomnsl ne bpoins. [Mpunnun Heonpenenennoctu I efizenoepra. CooTHOIIEHUS
HEOIIPEICIICHHOCTEM.

9. Bonmnonas ¢yukuus. Ypasuenue llpenunrepa mist cTaiimioHapHOTO TOJIS.
10. KBantoBbie uucna. [IpaBuna otoopa.

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 aTromHOTO sijipa. M3oTormebl. fnepHoe B3auMoIeiCTBUE, €ro
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 nonypacnana. 3aKOH paJuOaKTUBHOIO pacnaja.

20  SlnmepHble peakivu, UX BUIbI. DHEPTHs saepHoM peakuuu. LlenmHas peakius,
ycioBus ee npotekanusi. Kpurnueckas macca.

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

23. DnemeHTapHbIe YacTUIbl. Knaccudukamus 31eMeHTapHbBIX YacTHII.
AnTtnuactuiel. KocmMuueckue Jydu.

24. MeTtonpl perucTpaiii HOHU3UPYIOIUX U3ITyUYeHUH.
Tembl pepepaToB (F0MOTHUTEIbHAS PadoTa, He AABJISETCH 00A3aTEIbHOM)
1. BiinsiHME paguoaKTUBHOTO U3JIyYEHHS HAa KJIETKH )KMBOT'O OPraHU3Ma.

2. IlpumeHeHre MUKPOCKOTIOB B OMOXUMHUYECKUX UCCIeIoBaHusIX. OnTudyeckas
MHKPOCKOTIMSI, HAIIPABJICHUS PA3BUTUS U COBEPILIECHCTBOBAHUSL.

3. DNEeKTPOHHBII MUKPOCKOI, HOHHBIN TPOEKTOP.

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

5. PEHTreHOCTPYKTYPHBIN aHAJIN3, €r0 TPUMEHEHHE.

6. DnexTpodope3 B OMOXUMUUYECKUX HCCIICTOBaAHUSX.

7. Meron neHTpuyrupoBaHus B OUOXHUMHUH.

8. SImepHbBIif MATHUTHBIN PE30HAHC B OMOXUMHUH.

9. Paanon30TOnHBIN METOA B OMOXUMHUYECKUX UCCIICTOBAHUSIX.

10. )Kugkue kpucTamibl, UX UCIOJIb30BAHUE B MEAULIUHE.
KUAKOKpUCTAIIINYECKUE CTPYKTYPhI B OPTaHU3ME.

11. ®dusuyeckue cBoOMcTBa OCIIKOB.

MeToauveckue peKOMEHAANNH VISl OPTaHU3AUMN CAMOCTOATEILHOM PadoThI
o AUcHUIUINHe «OnTHKa, aTOMHas GU3MKa».

CamocTosiTeJIbHOE H3YyYCHHUE OTAC/IbHBIX BOIIPOCOB TEOPECTHYECCKOIO



Kypca U KOHCIIEKTUPOBaHue, padoTa ¢ y4eOHOM JuTepaTypoil.

[Ipn u3ydyeHnn Marepuana HEOOXOAMMO BBIJAECIHUTH TIJIaBHOE, OCHOBHOE B
uzydaemoit Teme. OHUM U3 UEHTPAIBHBIX (PU3MYECKUX TOHATUN SIBISETCS
NOHATHE (PU3UYECKOTO sIBICHUS. M3noxkeHne cyTu (PU3HUECKOro SBIICHUS HYXHO
HAaYMHATh C XapaKTEPUCTHKU €ro KaueCTBa MPU MOMOIIM PUCYHKA WA CJIOBECHOU
dbopmynupoBku siBlieHUs. KauecTBO SIBIIEHUS CTPYKTYpPHO OIPEAEISICTCS TpeMs
BOKHEUIITUMHU DJIEMEHTaMH: (U3UYECKOM CHCTEMOM, XapaKTEPUCTUKOU OOBEKTOB
CUCTEMbl M (PU3MUECKMMH IpPOLIECCaMHU, KOTOpPbIE MPOUCXOIAT B CUCTEME. DTU
AJIEMEHTBI KaUeCTBA SABJICHHS HEOOX0IUMO 3a(DUKCUPOBATH B CBOEM KOHCIEKTE.

JHanee HEoOXOIMMO MEPEUTH K H3JIOKEHUIO KOJIMYECTBEHHON CTOpPOHBI
sBieHusl. OOBIYHO CHavyasia GOPMYJIUPYIOTCS OCHOBHBIE IMOJIOKEHUS (PU3NYECKON
MOJENN  SIBJICHUs,  JENAIOTCS  JONOJHUTEIBHBIE  NPEAINOJNOKEHHUS  WIH
dopmynupyercst ycioBus. Jlamee Bce HIAET MO OOBIYHOW CXEM€: HMPUMEHSIOTCS
COOTBETCTBYIOIIME (PU3MUECKHE 3aKOHBI, U COCTABIIAECTCS 3aMKHYyTas CHCTEMa
yYpaBHEHUH; 3aTeM HUAET 3Tall MaTeMaTH4YEeCKUX MpeoOpa3oBaHMM, B pe3yJibTare
KOTOPBIX MOJYYaeTCsl aHAIMTUYECKOE BBIPAKEHNE UCKOMOTO (PU3MUECKOI0 3aKOHA.
YTO rinaBHOE B KOJMYECTBEHHOM CTOPOHE SIBJIEHHN? BO-NEpBBIX, ’TO OCHOBHBIE
3JIEMEHTHI (PU3UYECKON MOJENTH, JOIMOJHUTENbHbBIE MPEANONIOKEHUS U YCIOBUS.
Bo-BTOpBIX, 3TO 3amMCh OCHOBHBIX (PU3MUECKUX 3aKOHOB. DTall MaTEMaTUYECKUX
npeoOpa3oBaHUid, MATEMAaTUYECKUX BBIKJIAJJOK MOKHO (PMKCUPOBATh YaCTUYHO. B-
TPETBUX, - 3TO OKOHYATEJIbHOE aHAJIMTUYECKOE BBIPAXKEHHUE 3aKOoHa. [[anee MOXKHO
TOBOPUTh O CIEACTBUSAX M3 3aKOHA, O MPAKTUYECKOM NPUMEHEHHH JaHHOTO
SIBJICHHUSI.

CtygeHT B TeUeHHE ceMecTpa o00si3aH paboTath C JUTEpaTypoi,
PEKOMEHJOBAHHOM JIEKTOPOM, MPU CAMOCTOSTEIIBHOM H3YyYE€HHH TEOPETUYECKUX
BOINPOCOB Kypca, NMPU MOJATOTOBKE K CEMHUHAPCKUM M JTAOOPATOPHBIM 3aHATHUSIM,
npu 00pabOTKe KOHCIEKTOB JIEKIMH, HamucaHuu pedepara, MTOATOTOBKE K
3a4eTam, SK3aMEHaM.

N3yuaemblii 10 yueOHHKY MaTepual MOJE3HO MPOYUTAaTh KAaK MUHUMYM JBa

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



oOmielt CTpyKTypoil (PU3WYECKOro SIBICHHS, C MPAKTHYECKUM HCIOIH30BAHHEM
sBieHusi. [Ipy BTOPOM UYTEHHWH COCTABJISICTCS KPATKUA KOHCIEKT, B KOTOPOM
OTMEUAIOTCs TJIABHBIE CTPYKTYPHBIE AJIEMEHTHI (pu3mdeckoro siBieHus. Eciu mo
JAHHOMY BONPOCY JIEKIHsS YK€ TMPOYNTaHa, HEOOXOJUMO TPEIBAPUTEIHLHO
U3YYUTh Marepual MO KOHCHEKTY JEeKUUW, OoTMeyas TIJIaBHble "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 3adukcupoBaTh Ha MOJSX KOHCIIEKTA JSKIUH.

Pemenne 3agau. CuctemaTHueckoe pemieHue 3a1ad — He00X0AMMOE yCIOBHE
YCHENIHOTO W3ydeHusl Gu3uKu. PemieHne 3amad momMoraeT ysSCHHUTHh (DU3HYSCKHMA
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). BBIMONHATE €ro Hamo aKKypaTHO TMPH TOMOIINM YEPTEKHBIX
MIPUHAJICKHOCTEH.

2. VYka3aTh OCHOBHBIC 3aKOHBI U (DOPMYJIBI, Ha KOTOPBIX Oasupyercs
perieHre 3a7adv, JaTh CIOBECHYIO (OPMYIMPOBKY OSTHUX 3aKOHOB, DPa3bsCHUTH
OykBeHHBbIE 0003HAYCHUS, YIIOTpeOsseMble Tpu HanmucaHuu U ¢opmyn. Ecou npu
pEIICHUH 3a/lauu MMpUMeEHseTcs (opMysa, MOJTyIeHHas I YaCTHOTO Cydas, HO

BBIpKAOIIasi KAKOW-THO00 (hU3MYECKUI 3aKOH, TO €€ CIIeAyeT BHIBECTH.

3. Pemenne 3amaum conmpoBOXIaTh KPAaTKUMH, HO HMCUEPIIBIBAKOLIMMU
MOSICHEHUSIMH.
4, Pemmts 3amauy B o01ieM BUJE, T.€. BBIPa3UTh UCKOMYIO BEJIMUYUHY B

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

duznueckre 3a7aud BEChbMa MHOTOOOpa3HbI M JIaTh €IWHBIN PEIeNnT WX
pemieHuss HEBO3MOXHO. OnHAKO, KaK TpPaBWIO, (U3NYECKUE 3aladdl CIETyeT

pemarh B oOmieM Buue. [Ipu 3TOM cmocoOe He MPOU3BOIATCS BBIYUCICHUS



OPOMEXYTOUHBIX  BEJIWYUH;  YHUCJIOBbIE  3HAYEHUS  MOJACTaBISAIOTCA B
OKOHYATETHHYIO (padouyro) hopmyiTy, BRIpaKAIONTYI0 HICKOMYIO BETUIHHY.

S. [ToacTaButh B pabouyio (GopmMyly pasMEpPHOCTH WIH COKpAICHHbIE
0003HAYEHHUS €AMHULl U YOSTUTHCS B MPABIIIBHOCTH €AMHUI] U3MEPEHUS HCKOMOMN
BEJTUYUHBI.

6. Boelpazuth Bce BeNUYMHBIL, BXOJslUME B padouyio ¢Gopmyiy, B
enununax CU u BeIMUCATh UX IS HATTSAHOCTH CTOJIOMKOM.

7. [ToncTraBUTh B OKOHYATENBHYIO (POPMYILy, IOJYUYEHHYIO B pE3yJIbTaTe
peleHus 3a1a4i B OOIIeM BHUJE, YUCIOBbIC 3HAUYCHHS, BHIpAKEHHBIC B €IUHHUIIAX
onHON cucreMbl. HecoOmioieHne 3TOro mnpaBuja MPUBOAMT K HENPABUIBLHOMY
pe3ynbraty. MckiaioueHue W3 STOro IMpaBWiia JAOMYCKAeTCsl JUIIb JUIS TeX
OJTHOPOJIHBIX BEIMYHH, KOTOPHIE BXOJAT B BUAEC COMHOXXHUTEICH C OJMHAKOBBIMHU
MOKa3aTeNIIMU CTETIEHU B YUCIUTENb U 3HAMEeHaTelb GopMyibl. Takue BeTUYUHBI
MO>KHO BBIPQXXaTh B JIIOOBIX, HO TOJIBKO OJIMHAKOBBIX €MHUIIAX.

8. [IpoBecT BBIUMCICHHE WCKOMOW BEJIMYMHBI, PYKOBOJACTBYSCH
npaBUIaMH MPUOIMKEHHBIX BBIYUCIICHUH, 3aMcaTh B OTBETE YMCIOBOE 3HAYCHUE
U COKpAIIeHHOE HAMMEHOBAHUE €IUHUIIBI N3MEPEHUSI ICKOMOW BEJTMYHHBI.

Q. [Ipu nmoxcranoBke B pabouyro popmyiy, a TakyKe MPHU 3aIKUCH OTBETA,
YKCJIOBbIE 3HAYEHUS BEJIMYUH 3aIUCHIBATh KAaK MPOU3BEJACHUE NECATUUHON IpoOu

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

ocHOBaHuMU JeciaTb. Hampumep, Bmecto 3520 Hamo 3amucarb 352x103, BMECTO

0,00129 3anmcare 1,29x10~3¥ T.1.

10. OneHuTh MpaBAONOA0OHOCTh YUCIEHHOTO OTBeTa. B psije ciydaen
Takasi OIlEHKAa TIOMOXET OOHApYXHUTh OMIMOOYHOCTHh MOJIYYCHHOTO pe3yJbTara.
Hanpumep, KIIJ| TeroBod MammuHbI HE MOXET OBITh OOJIbIIEC €IUHUILGI,
IEKTPUUECKUI 3apsifi HE MOXET OBITh MEHBIIE JJIEMEHTApHOTO 3apsna
e=16x10"19Kn, ckopocTh Tema He MOXKET OBITh OOJbINE CKOPOCTH CBETa B
BAKYYME H T.J.

IoaroroBka k JaGopaTopHbIM 3aHATHSAM. Bo Bcex maboparopusix

CYIIECTBYIOT OCOOBbIE MpaBWia TOBEACHHS CTYACHTOB, KOTOpPHIE HEOOXOIUMO



HEYKOCHUTEIBHO COOJII0aTh. DTU TIpaBWjia HA3BIBAIOTCS TMPABWIAMU TEXHUKU
0€30MacHOCTH.

3a 3HaHUE MPaBUJI TEXHUKUA O€30MaCHOCTU U 00S3aTEIBCTBO UX BBIMOIHATH
KaXIBIHA CTYJCHT JOJIKEH PAacCIUCcaThCsl B COOTBETCTBYIOIIEM JKypHAJe.

3amanue (TeMy paOOThl) CTYACHT MOJydaeT Ha MPEAbIIYIIEeM 3aHATUU.
JlomalHior0 MOJAroTOBKY K paboTe peKOMEHAYETCS BECTH CIEAYIOIHUM 00pa3oM.
[IpounTaThs MMeroIIeecs omUcaHue PabOThl M OTMETHTH BO3ZHHKIIHE BOTPOCH U
HESCHOCTU. 3aTeM MPOYUTaTh COOTBETCTBYIOIIME pa3jelibl MO Y4EeOHHKaM WU
KOHCTieKTaM Jiekiuid. [lociie 3Toro cHoBa BEpHYTHCS M K OMHCAHMIO, MOAPOOHO
popadoTaTh €ro U 0OCOOCHHO YacTh, MOCBSIIEHHYIO NMPAKTUKE, CAENIATh 3aliCH B
paboueil TeTpaaM, COCTaBUTh W 3alucaTh NPUMEPHBIA IUTAaH TMPOBEICHUS
IKCIIEPUMEHTA.

[Ipuas Ha 3aHsATHE, CTYIEHT MPEIBSIBISET MPENOAABATENIO CBOIO pabouyIo
TETpaab C 3aMUCAMHU, MPOJEITAHHBIMU BO BpeMsl MOATOTOBKU K paboTe, U claeT
oTyeT Mo mpeabiAymiei. [lociae 3TOro MOXKHO, C pa3peuieHUs MPenoaaBaTers,
MOJIOWTH K CBOEMYy paboueMy MECTy W O3HAKOMHUTHCS C YCTAaHOBKOM, 3amucarh B
pabouyto TeTpaib TaHHbIE O TPUOOpax.

[lepen BbImosHEHUWEM pabOTBI CTYIEHT OecenyeT ¢ MpenoaaBaTesieM
(mpoBOAMTCS AOMYCK K paboOTe), MpU STOM BBISICHAETCS, HACKOJIBKO CTYACHT
MOATOTOBJIEH K paloTe.

Hemnoarorosnenuslii CTyACHT K paboTe He gomyckaeTcs. Eciu pe3ynbTaTel
OTpOCa yIOBIETBOPUTEIBHBI, CTYJICHT MOXKET BBITIOTHATEH paloTy.

[To oxOHYaHWHU M3MEPEHHMI CTYICHT TMOKAa3bIBACT MOJYUYEHHBIC PE3yIbTaThl
MPEro/IaBaTelto, KOTOPBIM TIPOBEpsSEeT M TOMNMUChIBaeT wux (0e3 Mmoamucu
npernoaaBarenss pabota He cuumTaeTcss BbIModHeHHOW). I[locme 3Toro MoXHO
pa3o0paTh YCTAaHOBKY M MPUBECTH B MOPSOK pabodee MecTo.

O6paboTka pe3yabTaToB U O(GOpMIICHHE OTYeTa MPOBOAWTCS B TEUCHHUE
HEJIEJIM TOCJe BBIMONHEHUS padoThl. CTyAEHT, HE CHABIIMK OT4YeTa B CPOK, K
cienyromei padboTe He T0IMyCKaeTCsl.

IMoaroroBka pedeparon (pedepaTHBHBIX IOKJIATO0B).



OpnHoit n3 (GopM BHEAYAUTOPHOM CAMOCTOSTEIHLHOW pabOTHI CTY/IEHTOB
aBIrOTCS  pedepartsl.  Pedepar  sBiseTCs  TUCBMEHHBIM — JOKJIQJOM — Ha
ONpEJEICHHYI0 TEMY, OCBEIIAIOIIMM €€ BOMNPOChl Ha OCHOBE 0030pa
JUTEPATYPHBIX M JPYTrUX HCTOYHWUKOB. B moboM pedepare paccMmarpuBaeTcs
KaKoe-TO KOHKpETHOe (hU3MYECKOe SIBIICHUE, METOJ HCCIeNOBaHus, (pu3ndeckui
npubop u T.4. CienoBaTeabHO, U U3yUYCHHE JTUTEPATyphl, U HanucaHue pedepara,
u ero opOpMIICHHE IOJDKHBI TIPOBOAWTHCS HA OCHOBE aHaM3a (U3HYECKOTO
SIBJICHUSI WJIM TPYIIIBI SBJICHUM, (U3UUECKUX METO/I0B UccienoBanus. B pedepare
HEJIb3s1 OTPAHUYUTHCS TOJIBKO M3JI0KEHUEM KOJIMYECTBEHHOW WM KaueCTBEHHOMU
CTOPOHBI SBJICHHSI, BBIBOJOM M aHAIM30M (PU3MYECKUX 3aKOHOB. 3]1€CH IOJIE3HO
JaTh MCTOPUYECKYIO CIPABKY, HEOOXOAMMO IMOKa3aTh, KaK JaHHOE (U3HUYECKOE
ABJICHHE, TPUOOpP, METOJ MCCIEIOBAaHUS MPUMEHSETCS B 00JIACTH, CBSI3aHHOW C
npodeccuoHanbHON MOArOTOBKOW cTyneHTta. [Ipu moaroroBke pedepara Hamo
UCIIOJIb30BaTh  JOMOJHUTENIbHBIE WCTOYHUKU  JIMTEPATYPbI, CHPABOYHUKH,
NMHTEPHET-pecypcsl. Cneayer y4ecTb, 4TO MCHOJIB3YEMBIE HCTOYHUKHU JTOJKHBI
OBITh HE CIUIIKOM CTapbIMU (IO €CTECTBEHHBIM HAayKaM KelaTelbHbl UCTOUYHUKH
uHdopmaruu 3a nociaegnue 10 net). B pedepare nomxHa ObITh MpelCTaBICHA U
apryMEHTUPOBaHa COOCTBEHHAss TOYKa 3pPEHUSI CTYJEHTAa IO HCCIEAYyeMOMY
BOIIpOCYy, chOPMYJIHpPOBaHBl BBIBOJABI IO pabore. Pedepar mnomkeH OBITH
MpaBWIbHO OQOPMJIIEH, CTPYKTYpUpPOBaH, COAEpKaTh CIUCOK JUTEpaTypbl B
cootBercTBUM ¢ ['OCTom.

PedepaTuBHbIii dOKIan JOKEH BKJIOYaTh B ceOsl  1ieiab  paboOTHI,
XapaKTePUCTUKY MCIOJIb3YEMBIX METO/IOB MCCIICIOBAHUS U CYIIHOCTH U3y4aeMbIX
SIBJICHUM, OMHMCAHHWE DKCIIEPUMEHTAIBLHON 4YacTu (ecau oHa ObLTa), OCHOBHBIE U
HauOoJjiee MHTEPECHBIE Pe3yJIbTaThl U BBIBOJIBI MO paboTe. [[okiam He AOJIKEH
3aHUMaTh MHOro BpeMmeHHu (7-10 MuHYT), *KenaTeapbHO 3apaHee MNOJATOTOBUTH
OCHOBHBIE TE3UCHI.

IoaroroBka k 3avery, 3K3aMeHy. 3aUeT WM 3K3aMEH MO (U3HKE - UTOT
paboTHI CTy/IEHTa B TeUEHUE ceMecTpa. [ OTOBUTHCS K HUM CIEAYET yKE C MEPBBIX

HCACIb CEMCCTpA, HC OTKIIaAbIBas JOTY pa60Ty Ha J5K3aMCHAIIMOHHYIO CECCHIO.



HeoOxomumo B KaneHAapHbIe CPOKM BBIMOJIHUTH U CIaTh BCE JAaOOpaTOpHbIE
paboOThl ¥ WHBIE 3a/laHUs, T.€. K 3a4€THOM Henese (3TO MOCHENHsS HEAENs nepes
HK3aMEHAIMOHHOM ceccueil) JOHKHBI OBITh BBIMIOJHEHBI BCE MEKCECCHOHHBIE
paboThl. 3a4eT MOXKET MPOBOAUTHCS B POPME TECTUPOBAHUS.

HemnocpenctBeHHO miepea 9K3aMEHOM HEOOXOJUMO CHUCTEMAaTU3UPOBATH
MaTepuan JIeKIMi, YEeTKO BBIICIUTh CBS3M MEXIY pPa3Iu4YHbIMU DSJIEMEHTaMU
Kypca. Marepuan no KaxaoMy BOIPOCY HYXHO IPOYMUTATh HE MEHEe ABYX pas,
UCIOJIB3Ysl YUEOHUK W KOHCIEKT JIEKLUH, 3aT€M CaMOCTOSITEIbHO BOCIPOU3BECTU
€ro, 00s3aTeNbHO 3aluChiBasi HEOOXOAUMBIE 3aKOHbI M (OPMYIIbI, BBIIEIHUTH
HEIMOHSATHBIE MOMEHTHI JJI TOTO, YTOOBI MPOSACHUTh UX HA KOHCYJbTAllUU MEpe]
DK3aMEHOM.

TpeGoBaHus K npeacTaBIeHUI0 U 0()OPMJICHUIO Pe3yJIbTATOB
CaMOCTOAITEIbHOI PadOThI

TpeGoBanusa Kk KoHcmekTy. KOHCHEKT 10 BompocaMm, H3y4aeMbIM
CTYJI€EHTOM CaMOCTOSTENIbHO, TaK K€, KaK M KOHCHEKT JIEKIHi, JOHKEH OBbITh
HaIMCaH aKKypaTHO, pa300puuBbIM noyepkoM. HeoOxoaumo ocTaBisiTh MO s
BOIIPOCOB M 3aMeyaHui. B koHcmekTe o00s3aTenbHO AOKHA ObITH 3amucaHa
u3ydyaeMas TeMma, JaH IMepeuyeHb OCHOBHBIX BOINPOCOB, pa3OupaeMblX B JaHHON
TeMe, pacCCMOTpPEHa CYIITHOCTh ATUX BOIPOCOB. M310%keHne BonpocoB HE00X0IUMO
NOSICHATh PUCYHKaMHU, cxeMamH, rpadpukamu. K npuBoauMeiM (popmysiaM HYKHO
JIaBaTh TOSICHEHUS.

TpeGoBanuss K MOArOTOBKe BONPOCOB HAa ceMuHap. CTyAeHT HOJDKEH
MOKa3aTh:

1. 3HanMe ¢uU3NUECKOW CYIIHOCTH SIBIICHWW, YMEHWE J1aTh YETKOe
ornpejeneHre GU3NUEeCKUX BEJIIMYMH, 3HAHHE B3aUMOCBSI3€d MEXIY (PU3NYECKUMHU
BEITUYMHAMU.

2. SlcHoe mNOHUMaHHWE MPHUKIAIHBIX AaclEeKTOB H3Y4aeMbIX (HU3HMUECKUX
TEOPUH.

3. YmeHnue BbIBeCTH M OOBIACHUTH pacueTHble ¢Gopmyinbl. [Ipu BbIBOAE

q)OpMy.HI)I CIeayCeT UCXOOUTh M3 OCHOBHBLIX 3aKOHOB (SaKOHBI HI)I-OTOHa, 3aKOHBI



coxpaHeHus, 3akoH OMa U T.1.).

TpeGoBanus Kk peumieHHI0 3a1a4M U ero opopmieHuro. CTyAEHT J0HKEH
[0Ka3aTh SCHOE MOHMMaHUE MOCTABJIEHHOW mepea HUM 3anauu. [IpencraBieHHoe
pELIeHUE JOJDKHO IMOJHOCTBIO OTPakaTh BCE OCHOBHBIE 3Tambl pabOThI. JOMKHO
OBITh 3allMCaHO YCJOBHME 3aJaud, IPOU3BENEH IE€PEBOJ EOUHUI] H3MEPEHMS
¢uznueckux BeanuuH B cucteMy «CHy», mpu HEOOXOAMMOCTH CHENIaH YePTEXK WU
PHUCYHOK, MpUBEAEHBI HE0OX0AUMbIe (HOpMYIBL. 3afady CIeAyeT PeUIUTh CHaJaa
B 00I1IEM BHUJIE, CONIPOBOXK/Iasl pEUICHUE KPaTKUMU KOMMeHTapusaMu. [lomyueHHbi
B PE3YJIbTATE PEUICHUS] YUCICHHBIN OTBET CJIEAYET OUEHUTDH C TOUKH 3PEHUS

TpeGoBanuss K YCTHOMY OTBeTy IMpPH [JONYyCKe K BbINOJHEHHIO
JaboparopHoii padorTbl. CTYJIEHT JOJKEH MOKA3aTh:

l. SlcHoe mOHMMAaHME TIOCTAaBICHHOW II€pell HUM 3aJa4yd. 3HAHUE
(Gu3NYECKOI CYLUTHOCTHU SBJIEHUH, KOTOpBIE OyIyT U3y4aThCsl, yMEHHE JAAaTh YETKOE
ONPENEIICHUE BCEX H3MEPSIEMBIX BEJIWYMH, 3HAHUE B3aUMOCBS3EH MEXKIY
(bU3MYECKUMU BETUUHMHAMMU.

2. ScHoe mNOHMMaHWE NPUMEHSIEMOTO METOoAa W3MEpPEHU, 3HaHue, B
OCHOBHBIX YepTax, NpPHUHIMMNA JACHCTBUS HCIONB3YEMBIX B padoTe MpuOOpOB,
3HaHHE TPeOOBAHMI TEXHHKU OE30MACHOCTH M OE€30MacHBIX METOJIOB PabOTHI C
71a60paTOPHOI YCTaHOBKOM.

3. YMeHue BbIBECTHU U OOBICHUTH pacueTHble (Qopmyibl. Ilpu BbIBOJE
bopMyIibl cleayeT UCXOIUTh U3 OCHOBHBIX 3aKOHOB (3akOHBI HbIOTOHA, 3aKOHBI
coxpaHeHus, 3akoH Oma u T.1.).

TpeGoBanus k oT4yery mo jadboparopHoii padore. Otuer (JabopaTopHas
KApTOYKa) JIOJDKEH TMIOJHOCTBIO OTpa)XkaTh BCE IPOBEIACHHBIE H3MEPEHMUS,
BBIYHCIICHUS U UX PE3YJIbTaThI.

[Ipu omenke pabOTHl CTyIAEHTa NpENoAaBaTeNlb YUYUTHIBAET BCE JTarlbl
paboThl cTyAeHTa HaJ oT4eToM. Eciu oTdeTr He ObLI MPHUHSAT MpernojaaBaTesieM U
BO3BpAIllCH JIs1 JOPAOOTKH, TO BCE MCIPABIEHMSI BHOCSTCS B TOT XK€ IK3EMILIP
OTYeTa; MPU HEOOXOAMMOCTH MOXKHO J00aBISATh K HEMY YHUCTBIE JHCTBI, HO

HCpBOHa‘{aHLHBIﬁ BapHaHT € MIOMETKaMHU IPCrogaBaTClIsd JOJKCH OBITH COXpPAHCH.



Otuet mo 1abopaTopHOM paboTe JOJKEH COMIEPKATh:

1. Kpatkyro ¢popMynupoBKy 11e7u paboThI.

2. CxemaTHYeCKUH 4YepTexkK, NOSCHSIOMUNA yCTpOMCTBO mpubopa WU
YCTAHOBKH Y MIPUHIIUII €T0 JACHUCTBHUS.

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

4. Pe3ynbpTaThl M3MEpEHU (110 BO3MOXKHOCTH B (opme Tabimir). B oTuere
CJeAyeT MPUBOJUTH PE3YyJbTAaThl BCEX M3MEPEHUN, B TOM YHUCJIE M OKa3aBIIMXCS
OMMUOOYHBIMU. YKa3bIBAa€TCA M TMPUYMHA, MO KOTOPOW OHM HCKIIOYEHBI U3
NAITBHEUIIINX BEIYNUCIICHUH.

5. Beruucnenue pe3yJbTaToB. BbIUKCIEHHS TPUBOIATCS B CIEAYIOIIEM
BUJIC: BBHIMIMCHIBACTCSl CHauasia hopMmysia B 00IIEM BHJIE, 3aTeM Ta ke Gopmyna ¢
MOACTAHOBKOW UYHCIICHHBIX 3HAYEHUN BEJIWYMHBI. ECIM OJlHA U Ta K€ BEIMYHMHA
BBIYHCIIIETCS] HECKOJIBKO pa3, TO GOopMYITy TOBTOPATH HE CIIEAYeET.

6. Bbruucnenne mnorpemHocteil. IlpuBoasrca (opmyibl BbeUKCIEHUS
MOTPENTHOCTEN U PacUeThl MO ATUM (opMyiam.

7. OxoHYaATEIBHBIN Pe3yNbTaT WU Ta0IHIla PE3yJIHTATOB.

8. BeBogpl. K HHM OTHOCATCS: 3aK/IIOYEHUE O COOTBETCTBHUH
HKCHEPUMEHTAIIbHBIX PE3YJbTaTOB TEOPETUYECKHUM, O BO3MOXKHBIX MPUYMHAX
OTKJIOHEHUH, O CPAaBHUTEJIBHON POJIA OTIEJIBHBIX UCTOYHUKOB MOTPEHIHOCTEH, O
HEJI0CTaTKaX MPUMEHSIEMOTr0 METOIa, MPUOOPOB U T.1I.

TpedoBanus k opopmiieHuro pedepara:

1. Pedepar pomxeH ObITh MOArOTOBIEH Ha JucTax Qopmara A-4 ¢
OCTaBJIEHHBIMU HA HUX MOJSIMA U IPOHYMEPOBAHHBIMH CTPAHUIIAMHU.

2. OOwveM pedepaTa NOHDKEH COCTaBIATH MpUMEpHO §-12 cTpanHwmil
MaIlMHOMKUCHOTO TEKCTA.

3. Bnauane mnomemaercss TUTYJIbHBIM JUCT, JOajiee IUJIaH — MepedyeHb
OCHOBHBIX  BOIIPOCOB,  paccMarpuBaeMblx B pedepare.  MznoxxeHue
paccMaTpUBAaEMbIX BOMPOCOB CJEAYET COMPOBOXAATh BHIBOAOM  (hOpMYI,

HCO6XO,III/IMBIMI/I PUCYHKaMH, YCpTCKaMHM M CXEMaMMH. B konue pa6OTBI



(bopMyIUpPYIOTCA BBIBOJIBI, AA€TCS CIHCOK HCIOIb3yEeMON JIUTEPaTyphl, CTABUTCS
NOJINKCH CTYAEHTA, 1aTa.

4. Ilpu noaroToBKe pedepara cieyeT UCIoIb30BaTh OPOLIIOPHI, YUEOHHKH,
CTaTbU B HAYYHBIX U HAy4YHO-NIOMYJsApHBIX )KypHanax, UHTEPHET-pecypcel.

5. Pedepar mnpeacraBisercsi B CpPOKH, MPEAYCMOTPEHHbIE Y4E€OHBIM
rpauKoM, M 3aIIUIIAETCs.

KpuTepun oieHKH BBINOJHEHUSI CAMOCTOATEIbHOI padoThI.

Kputepun omeHku padoTbl 10 CaMOCTOSITEJIBHOMY H3Y4YCHHIO
OT/JEJbHBIX BOINPOCOB TEOPETHYECKOI0 Kypca H HMX KOHCHEKTHPOBAHUIO
(0asIBI CyMMHPYIOTCS € 02JIJIAMH MPOMEKYTOUYHOM ATTECTALMH).

3 Oamia — B KOHCIEKTE JIaHO OIpE/AeSIeHUE OCHOBHBIX MOHATUM, U3JI0KEHA
CYIUHOCTh  (DU3MYECKUX SBJICHUH, M3y4aeMblX B JaHHOW TeMe, JaHbl
GopMynupoBKM  (U3UYECKHUX 3aKOHOB, IIOKa3aHbl B3aUMOCBSI3U IOHATHUH,
CIIEACTBUS (PU3MUECKUX TEOpUM, MPUMEPHl NPUMEHEHUSI U3Y4aeMbIX (DU3HUECKUX
3aKOHOB. V3ydaemblil BOIPOC MOJHOCTBIO PACKPBIT, MAaTe€pUall CTPYKTYpUPOBaH,
IPEJCTaBICH C HCIOJb30BAHUEM MOSCHSIOIIUX PHUCYHKOB, CXE€M, TI'paduKOB,
tTabnui. KoHcnekT HanmucaH akKypaTHO, yKa3aHbl yUeOHUKH M yueOHbIE TocoOus,
UCIIOJIB3yEMBbIE IIPU IOArOTOBKE KOHCIEKTa, HMMEKTCA MOJId Ul 3aMeyaHui
npenoaaBartessi, CopMyIUPOBaHbl YTOUHSIOUIUE UM HESICHBIE BOIIPOCHI.

2 Oainia - B KOHCIIEKTE JIaHO OTpEAeNiEHUEe OCHOBHBIX MOHSITHMA, M3JI0XKEHA
CYUIHOCTh  ()UM3MYECKUX SIBJICHHUH, M3y4yaeMbIX B JaHHOW TeMme, JaHbl
GbopMyIMpPOBKM  (PU3MYECKHUX 3aKOHOB, TIOKa3aHbl B3aMMOCBSI3U  IOHSTHUH,
clenCTBUS (PU3UUECKUX TEOPUid, MPUMEPHl MPUMEHEHUS U3y4aeMbIX (PU3NYECKUX
3aKOHOB. M3ydaeMblii BOIPOC PacKphIT, MaTeprall CTPYKTYpPUPOBaH, IIPEICTABIICH
C UCIOJIb30BAaHUEM MOSICHAIONIMX PUCYHKOB, cXeM, rpaduxoB, Tadbmui. KoHncnekr
HaIMCcaH aKKypaTHO, yKa3aHbl YYEOHUKH U yuyeOHbIE TOCOOUS, UCTIONb3YEMbIE TPU
MOATOTOBKE KOHCIIEKTa, HMMEIOTCS TOoJsd I 3aMe4yaHuil IpernojaBaress,
c(OpMyJIMPOBAHBI YTOUHSIOIINE WM HESCHBIE BOIPOCHI.

Jlomyckaercss oOgHa - JBE HETOYHOCTH B M3JOKEHHH BOIpoca H

HCCYIICCTBCHHBIC ITIOI'PCIIIHOCTHU B O(i)OpMJIeHI/II/I KOHCIICKTA.



1 Gann - B KOHCHEKTE JAHO OINPENEIEHUE OCHOBHBIX MOHSTHI, M3JI0KEHA
CYITHOCTh (M3WYECKUX SIBICHUHN, W3y4aeMblX B JaHHOW TeMe, IIOKa3aHBI
B3aMMOCBSI3M MOHATUHM, NaHbl POPMYIUPOBKHU (PU3NUECKUX 3aKOHOB. M3ydaemblii
BOIIPOC B OCHOBHOM pPAaCKpBIT, MpPU U3JIOKEHUU MaTepuana HCHOJIb3YIOTCS
MOSICHSIIOIINE PUCYHKH, CXeMmbl, rpaduku, Tabmuubl. KoHcnekT Hamucan
aKKypaTHO, yKa3aHbl YYEOHMKH M Yy4eOHbIE TOCOOUS, HCIOIb3yEMbIE MPH
MOJIFOTOBKE KOHCIIEKTA, UMEIOTCS MOJIS [T 3aMEeUaHui PeroaBaTers.

Jlonyckarotcss HekoTopbie OommOKu (1) u HetouHocTH (2-3) B M3JIOKECHUH
BOMIPOCA U MOTPEIIHOCTH B 0()OPMIICHHH KOHCIIEKTA.

0 6amnoB — KOHCIEKT HE MOATOTOBJICH, WU MOATOTOBICH (hOpMabHO; HE
packpbiTa CYIIHOCTh HM3y4aeMoOro BOIpOCa, HE TMOKa3aHbl B3aUMOCBSI3H
GU3MYEeCKUX TOHATUH, HET IPUMEPOB HCITOIB30BAHUS 3aKOHOB (HM3UKHA WIIH
bu3MYeCKUX METOJI0B U MPUOOPOB, HE MPOCIECKUBACTCS CTPYKTypa HM3y4aeMoro
Bonpoca. B wu3nokeHnu Marepuana JonyiieHbl TpyoOble ommOku. KoHcmekT
HaIMCaH KOe-KaK, He yKa3aHa MCIIOJIb30BaHHAS JTIUTEPATypa, JTUOO HCIIOIb30BAHbI
HETMOAXO/ISIINE UCTOYHUKU UH(OPMAITUH.

Kpurepuu oueHkr caMOCTOATEIbHOM MOATOTOBKH CTYACHTA K
BBINIOJTHEHHIO JIA00PATOPHOH PadoThl U 0OPMIIEHHIO 0TYETA

4 Gamna - eciau MpU JOMYCKE W 3aIUuTe TEOPUU IO JJabopaTopHO padoTe
CTYJIEHT IIOKa3bIBACT MPOYHBIC 3HAHWS OCHOBHBIX (DH3WYCCKUX TOHATHHA M WX
B3aMMOCBSI3€H, CYIIHOCTU (DM3MYECKUX SBIICHUIM, pacCMaTPUBAEMBIX B paboTe, U
YMEHUE HMX OOBSICHUTH, 3HAHHUE METOJOB M3MEPCHHH, MCIOJL3YEeMbIX B padore,
METOJUKN 00paOOTKHU pPe3yJIbTATOB M3MEPEHUs, MPAaBUI TEXHUKH OE30MaCHOCTH,
XOpolllee TOHMMaHUE MPOPECCHOHAIBHON 3HAYMMOCTH HM3Yy4aeMbIX BOIPOCOB.
Otyer mo pabore odopMiIeH aKKypaTHO, B COOTBETCTBHM C TPEOOBaHUSIMH,
CTPYKTYpPHPOBaH, (PU3NYECKUE BEIMYMHBI TPEICTABICHBI B CHCTEME CIMHHII
«CH», BeIUKCICHUS HE COAEPIKAT OIMMUOOK; MPABUIBLHO U MOJHO CHOPMYIUPOBAH
BBIBO/I 110 paboTe.

2-3 Gayuta - eciy TpH JOMYCKE U 3alllUTe TEOPUH 1O J1abopaTopHOil padboTe

CTYACHT IIOKa3bIBACT XOPOIIME 3HAHHWSA OCHOBHBIX (l)I/ISI/I‘IeCKI/IX MOHATHH U HX



B3aMMOCBSA3€H, CyIHOCTH (PU3UUYECKUX SBJICHUH, paccCMaTpuMBaeMbIX B pabote, U
yMEHHE HX OOBSICHHUTH, 3HAHHE METOJOB M3MEPEHUM, HCIOJIb3YEeMBIX B padoTe,
METOJMKH 00pabOTKU PE3yJIbTaTOB HU3MEPEHUS, MPABUII TEXHUKH OE30MaCHOCTH.
JlomyckaeTcsi ofHa-IBeé HETOYHOCTHM B oTBeTe. [lokazaHO Xopoliee MOHUMaHHE
npodecCHOHaNbHON 3HAYUMOCTH H3ydaeMblX BompocoB. Otuer 1o pabote
oQopMJIEH aKKypaTHO, B OCHOBHOM — B COOTBETCTBHUM C TpeOOBaHUSIMH,
CTPYKTYpUpPOBaH, (U3MYECKHWE BEIUYMHBI TMPEACTABICHB B CHCTEME €IUHHUII
«CW», BblUKCICHUS HE COAepkKaT OUIMOOK; MPaBMWIBHO U MOJHO c(HOpMYIHpPOBaH
BBIBOJ 110 pabote. Jlomyckatorcs He Oosiee 2-X HEJ0UETOB B 0()OPMIIEHUH OTYETA.

1 Oann - eciu mpu 3amUTE TEOPUM U JIONMYCKE K JIaDOpaTOpHOW paboTe
CTYACHT TIOKa3bIBAET HE CJIMIIKOM TIJIyOOKHE 3HAaHUS OCHOBHBIX (PH3UYECKHUX
MOHATUHI U UX B3aUMOCBS3€H, CYIIIHOCTU (DPU3NYECKUX SIBIEHUH, pacCMaTPUBAEMBIX
B paboTe, 1EMOHCTPUPYET, B 1I€JIOM, 3HAHUE METOJOB U3MEPEHUH, NCIOIB3YEMBIX
B pabore, MeTOAMKH OOpabOTKM pEe3yJbTaTOB HM3MEPEHHUs, MpPaBWII TEXHUKHU
oe3omacHoctu. [lokasaHo ompenerleHHOEe TMOHUMaHHE MPOGEeCcCHOHATHLHON
3HaYUMOCTH M3y4aeMbIX BOIpPOcoB. OTyeT mo padoTe oPOpMIIEH aKKypaTHO, B
OCHOBHOM — B COOTBETCTBHH C TpeOOBaHUSAMH, (PHU3NUECKHE BEITUYUHBI
npejcTaBieHbl B cucteme enuHul] «CH», BblYMCIIEHUS HE colep)kaT TpyObIx
OIIMOO0K; B OCHOBHOM, MPABUIILHO C(POPMYIIMPOBAH BBHIBOJ] IO padoTe.

Menee 1 Gamia - ecnu mpu 3allUTe TEOPUM U JIOMYCKE K JIaOOpaTOpHOU
paboTe CTyACHT MOKa3bIBACT HETITYOOKHUE 3HAHUS OCHOBHBIX (PM3UUYECKHUX MOHATUN
U WX B3aMMOCBA3CH, CYIIHOCTH (PU3UYECKUX SIBICHUH, paccMaTpUBaeMbIX B
pabote, TuOO OTCYTCTBHE TaKMX 3HAHWH, NEMOHCTPUPYET IUIOXOE 3HAHHE WIIH
HE3HAHWE METOJI0OB M3MEPEHUM, MCIOJIb3yeMbIX B paboTe, METOAMKH 00pabOTKH
pEe3yNbTaTOB HM3MEpEHHsI, MpaBWI TEXHUKK Oe3omacHOCTH. HeT mnoHMMaHusA
mpoecCHOHANBHON 3HAYUMOCTH H3ydaeMbIX BompocoB. OtueTr mo pabore
opopmieH 6e3 coOmroaeHus TpeOOBaHW K HEMy, HE CIeJaH WIM CIelaH C
OLIMOKAaMH MEepPEeBOJ] €IMHULl U3MEPEeHUs BenyuH B cuctemy «CH». Beruncienus
coziepkat rpyObie omuOKW; HEe CHOPMYITUPOBAH BBIBOJ MO pabote, TMOO OH HE

COOTBCTCTBYCT LCIIN pa6OTI>I.



Kpurepuu onieHKH caMoOCTOSITEIbHOM MOATOTOBKH CTYI€HTA K
CeMHMHAPY U pelleHUIo 32124

Pe3ynbTaThl caMOCTOSITENIBHOM palOThl CTyJEHTa IO TMOJArOTOBKE K
CEMHHAPCKUM 3aHSATHSIM OTPAKalOTCSI B yCTHOM OTBETE CTY/ICHTA HA CEMUHApPE U B
perieHun UM 3aaad. Kputepuu oneHuBaHUs STUX BUAOB PabOTHI MPEACTaBICHBI B
MIPUJIOKECHUH 2.

Kpurepuun  ounenku  pedepara/pedepaTUBHOIO  JOKJIaAa  NPH
onpeJieIeHUM TeKYIIero PpedTHHra CTyAeHTa (JONMOJHHMTeJbHasi padora
CTYACHTA, He ABJISIETCH 00513aTe/IbHOM).

5 6asIoB BBICTABIAETCS CTYACHTY, €CIH CTYIEHT MPEJCTaBHII COJACPKaHUE,
MOJIHOCTBIO COOTBETCTBYIOIIEE 3asBJICHHONW TeMe paOOThl, BBIAECIUI U PACCMOTPEI
OCHOBHBIE€ BOIIPOCHI, BBIPA3WJl CBOE MHEHHE MO CHOpPMYyITUPOBAHHOIN mpobdiieme,
aprymeHTupoBan ero. IlpuBeneHbl JaHHBIE OTEUYECTBEHHOM M 3apyOexHON
JUTEepaTyphl, crpaBouyHas uHpopmauusa. PaccMoTpeHbl npodeccuoHanbHbIE
acmiekTsl TpoOsieMbl. CTYIAEHT MOKa3al BiaJleHHE HABBIKOM CaMOCTOSITEIBHOMN
UCCIIEIOBATENbCKOM paboThl IO TeMe; METoJaMu M [pHUeMaMH aHajiu3a
TEOPETUYECKUX W/WIM TPAKTUYECKHX AacleKTOB H3y4aeMoll 00JlacTH, yMEHUe
paborate c¢ mureparypoirt u MHTEPHET-pecypcamu. ®akTtudyeckux OHIMOOK,
CBSI3aHHBIX C IMOHUMaHUEM MpooOsemMbl, HeT. OdopmieHHe paboThl COOTBETCTBYET
TpeboBanusiM. Ilpu ycTHOM 3amuTe pedepaTta CTYAEHT TOKazal YyMEHUE
apryMEHTUPOBAaTh CBOIO TOYKY 3pEHHS, OTJIMYHOE 3HaHHE MaTepHana,
NPEJICTaBICHHOTO B paboTe, Xopolee BIaJCHNUE JIOTHYECKHA BBICTPOCHHOW yCTHOM
peYbIo.

3-4 - Oamma - paboTa XapaKTepusyeTcs CMBICJIOBOM OOIIHOCTHIO,
CBSI3HOCTBIO U TOCJIEOBATEILHOCTBIO U3TIOKEHUS; OMYIIeHo He Oomnee 1 ommoku
npu 0OBSICHEHUHU CMBICIIA WK cojepkanus npooiemsl. CopeprkaHnue, B OCHOBHOM,
COOTBETCTBYET 3asBJICHHOM Teme. Jljii aprymMeHTanud MPUBOIATCS JaHHBIC
OTEUECTBEHHbIX M 3apyOeKHBIX aBTOPOB. PaccMOTpeHbl MpodeccuoHaIbHbIE
acmekTsl TpobOneMbl. [IpoaeMOHCTpHpOBaHBI UCCIEIOBATENBCKAE YMEHUS U

HaBBIKH. CCpBGSHBIX q)aKTI/I‘leCKI/IX OH_II/I6OK, CBA3aHHBIX C TIOHMMAaHUCM



npobsiembl, HeT. JlomyiieHsl ofHa-iBe OWMOKKM B odopmieHun padbotsl. [lpu
YCTHOM 3amuTte pedepara CTyJACHT MOKa3al yMEHUE apTyMEHTHPOBATh CBOIO TOUKY
3peHUs, XOpolllee 3HAHWE MaTepuaia, MPEACTaBICHHOr0 B paboTe, Xopoiiee
BJIAJICHHE JIOTUYECKN BBICTPOEHHOM YCTHOM PEYBIO.

1-2 Gamnma - CTyIEHT NPOBOJUT JOCTATOYHO CaMOCTOSITEIBHBIN aHau3
OCHOBHBIX BOIIPOCOB TEMBI; B I[EJIOM IOHUMAEeT CYIIHOCTh PacCMaTpPHUBaEMBIX
buznyecKkux SBIEHUM, OJHAKO JOMyCKaeT HApyIIEHUE TIOCIEI0BATEILHOCTH |
CBSI3HOCTH B M3JIOKEHMHM BoIpocoB. [Ipeanmaraemblii MaTepuan, B OCHOBHOM,
COOTBETCTBYET TeMme paboThl. PaccMOTpeHbl HEKOTOphIE NPOQeCcCHOHATHHBIC
acnekTbl npobiemsl. Mcnonb3yrores nauteparypusle uctounuku 1 MHTEPHET-
pecypcel. Jlomymieno He Oojee 2 ommOOK B COAEpKaHUHW BOIPOCOB U B
opopmiuenuun padotel. [Ipu ycTHOHM 3ammTe pedepara CTyAEHT MOKa3ajdl YMEHHE
U3JI0’)KUTH CBOIO TOUKY 3pEHHUs, 3HAaHWE OCHOBHOT'O MaTepHualla, IpeJCTaBICHHOTO B
pabore.

Menee 1 Oanna - paboTta mnpencTaBisieT coOOM MepecKa3aHHBbIN WU
MOJTHOCTBIO TEPENMCAHHBIM HMCXOJHBIA TEKCT O0e3 Kakux Obl TO HHU OBLIO
KOMMEHTapueB, aHanu3a. He packpsiTo coaepkanue Tembl. He paccMoTpeHs
npodeccruoHanbHbIe aCEKTHI TPo0IeMbl. JlomyieHo Tpu win 0ojiee Tpex OmmnooK
B HU3JIO)KEHHWU CYIIHOCTH BONPOCOB U B odopmiieHuH pabotel. Mcnonb3yroTcs
ycTapeBie uCTouyHNKY nHpopmarmu. [Ipu ycTHOM 3amuTe pedepara CTyACHT HE
yMEET U3JIOKUTh CBOIO TOYKY 3pEHHUs, IIOKa3blBa€T HE3HAHUE OCHOBHOTO
MaTepuaa, MpeICTaBICHHOTO B paboTe, HE BIaCeT CBI3HON YCTHON PEUbIo.

Kputepuu omieHKH caMoCTOSITEIbHOI MOATOTOBKH CTY/€HTA K
3a4eTy/IK3aMeHy

Pe3ynbTathl camocTOsTENbHON PabOTHI CTyIEHTa IO TIOATOTOBKE K 3a4eTy U
IK3aMEHY OTpaXkaroTCs B YCTHOM OTBETE CTyJEHTa Ha
3aueTe/PK3aMEHE/KOHTPOJIBHOM cobecenoBannn. Kputepuu OICHUBAHUS HSTOTO

BUJIa PaOOTHI MPEACTABICHBI B MPUIOKEHUU 2.
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IHacnopt

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

Koa u ¢popmynupoBka Irtanbl 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 Pemare 3amaun 1o  (U3MKE,  MCIOJIL30BAThH
XUMHYCCKHX, dbm3uveckue TpHOOPHl W (PU3WYIECKHE METOIbI
MaTEeMaTHYECKUX U MHBIX
HCCIICIOBaHUS JJIsl OTpeNeNieHHsT KOJIMYECTBEHHBIX
€CTeCTBEHHOHAYIHBIX Ywmeer .
N XapaKTePUCTUK CBHIPhS W TOTOBOW TMPOIYKIUH,
MIOHSTHN ¥ METOJIOB TIPH
POBOJHUTH MaTeMaTHIECKYIO 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 pa3iens / Texymii TIPOMEKY
TCMBI KOHTPOJIb TOYHAs
JVCIIUTUTAHBI aTTecTal
ust
1 | Monyms 1. OIIK- OTtBeT Ha | 3auer
I'eomeTpuueck | 5 CEeMHUHape, Bomp.
3HaeT OCHOBHBIE ITOHATHUS U 3aKOHBI ONITHKY B
ast ¥ BOJTHOBas cobecenoBanue | 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
Kouncnexr (I1P-
7)
YMeer perrats 3a1a44 10 ONTHKE, UCIIONB30BaTh | KoHTponbHas 3ayer
¢uznueckue npuOOpsI U GPU3MUECKUE METO/IBI pabora (ITP-2) Vi1-V3
WCCIIEIOBAHUS ISl OTIPEICIICHHS JlaGoparopHas
KOJINUECTBEHHBIX XapaKTEPUCTUK U COCTaBa pab6ota (ITP-6)
BEIIECTBA, POBOJIUTH MATEMATHYECKYIO
00paboTKy pe3yIbTaTOB U3MEPCHHS,
Bnapeer HaBrikamMu ipoBeieHUs TeopeTndeckux | Jlaboparopras | 3auer
1 DKCIIEPUMEHTATHHBIX UCCICIOBAHUIN U pa6ora (TTP-6) y.2
MPEJICTABJICHUS UX PE3YIIBTATOB.
Moy 2 OtBet Ha | OK3aMeH
OCHOBBI 3HaeT OCHOBHBIE ITOHATHS U 3aKOHBI KBAHTOBOM CEeMHHape, Bomp. k
5 KBAHTOBOM OILIK TEOpUHU B 00beMe, HEOOXOIMMOM JIJIs TIOHUMaHusl | cobecemoBanne | 3k3.:1-10
OIITUKH H 5 OCHOBHBIX 3aKOHOMEPHOCTEH PH3NYECCKUX, npu JOMycKe K
KBaHTOBOM XUMHAYECKHUX, ONOXUMHYECCKHX, 1/p (YO-1)
MCXaHMKHA OMOTEXHOJIOTMUECKHX MTPOIIECCOB KonTponbsHas
pa6ora (TIP-2)




YMeet pemiath 3aa4d 0 KBAHTOBOM ONTHKE, Pemenue 3amau | Dx3ameH
WCIIOJIB30BaTh (PU3NUECKUE MPUOOPHI U (T1P-2) V4,V.5
(hH3UYeCKUe METOIBI HCCICTOBAHMS IS JlaboparopHas
orpeiesIeH s KOJMYECTBEHHBIX XapakTepucTuk u | pabora (TTP-6)
cocTaBa BEIIECTBA, IPOBOJUTH MAaTEMATHIECKYFO
00paboTKy pe3yabTaToB U3MEPEHUS;
Bnapneer HaBpIkamMu ipoBeieHUs TeopeTndeckux | Jlaboparopras | Dk3ameH
1 3KCTICPUMEHTAIILHBIX HCCIICIOBAaHUIA U pabora (TIP-6) Y4
MIPEICTABICHUS UX PE3YIbTATOB.
OtBer Ha | DK3aMeH

3HaeT OCHOBHBIE MMOHATHUS U 3aKOHBI AaTOMHON CEeMHHapE, Bomp. k
¢u3uku B 00beMe, HEOOXOAMMOM JIJIsl IOHUMaHus | codecegoBanue | 9k3.:11-
OCHOBHBIX 3aKOHOMEPHOCTEH (hN3MIECKUX, mpu npomycke k | 15
XUMHUYECKUX, ONOXHMMHYCCKHIX, a/p (YO-1)

Moy 3. OMOTEXHOIOTUYECKUX MPOIIECCOB KonTponsnas

ATomHas OIK- pa6ora (TTP-2)

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

COCTaBa BEIIECTBA, MPOBOANUTH MaTEMAaTHIECKYIO
00paboTKy pe3yabTaToB U3MEPEHUS;
Bnapneer HaBpIkamMu IpoBeieHUs TeopeTrdeckux | Jlaboparopras DK3aMeH
1 KCTIEpUMEHTAIIFHBIX HCCIIEIOBAHUHA U pa6ora (TTP-6)
MIPEACTABIICHUA UX PE3YIbTaTOB. V7,98

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

N npu gomycke k | 16-24

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

Tect Ne2 (TTP-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

¢uznueckue npuOOpsI U GU3NUECKUE METO/IBI JlaGoparopHas

WCCIIEIOBAHMUS JIJIS1 OTIPEACIICHUS pabora (TTP-6)

KOJINYECTBEHHBIX XapaKTEPUCTHUK U COCTaBa

BEIIECTBA, POBOJIUTH MATEMATHUECKYIO

00paboTKy pe3yIbTaTOB U3MEPCHHS,

Buaianeet HaBbIkamu IpoBenieHus TeopeTuueckux | JlaboparopHas | Dk3ameH

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

NIPEICTABICHUS UX PE3YIbTATOB.

IlIkana oueHMBaAHUSA YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHIIUH

Kon n Jransl GopMUpPOBaHUS KpUTEpHHU NoKa3arTenu
(opmynanposka KOMIIeTeHIIMH
KOMIETeHINHI
OIIK-5 3HaeT (GbyHaaMeHTaJIbHbIC | 3HAHWE (U3MYECKHUX | 3HAHUE ¢duznueckux
FOTOBHOCTS (TmoporoBerit pasznensl GU3MKK B | 3aKOHOB M (DOPMYII, | 3aKOHOB u dhopmyir,
HCIOTB30BAHMIO YPOBCHB) obbeme, HEOOXOMUMBIX  JUISl | HEOOXOJUMBIX JUTS




OCHOBHBIX (1)I/I3I/IKO-
XUMHYCCKHX,
MaTeMaTUYICCKUX )51
HWHBIX

€CTECTBCHHOHAYYHBI
X TOHSITUMN u
METOJIOB npu
pelIeHun
po(heCCUOHANTBHBIX
3a1a4

HEOOXOIUMOM ISl | OOBSICHEHHS 00BsICHEHUST  (DUBHUYCCKUX,

MTOHAMAaHUS (usznyecKux XUMHYECKUX,

OCHOBHBIX SIBIICHUHT 1 | OMOXMMHAYECKUX,

3aKOHOMEpHOCTeif | TPOLECCOB MPOIIECCOB

($hH3UIeCKuX,

XUMHYECKUX,

OMOXHMUYECKHUX,

MPOLIECCOB

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 busMdecKIME npOTeKaVLHI/I;I (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 ¥ | 0000IIaTh MOJTyYeHHbIE

urHbOpMaLHH, aHau3 Ipu  pEeHIeHUW  3a/a4qu

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

. BBIBOJIbI 1 | TI0 UX UCTIOJIH30BAHHIO

(BbICOKHIH) ABTICHIH, . WCIIONE30BATh 170:¢

H3MEpein o TP pEIICHUH 3a7a4

BBISIBJICHUS

OCHOBHBIX

3aKOHOMEPHOCTEN

ux MIPOTEKAHUS,

peuicHu: 3aaa4

MeToauveckue peKOMEHAALNMH K MPOLEeYPaM OLlCHUBAHMS Pe3yJibTATOB

OCBOCHHSA TUCHUILUIUHBI «OnTHKA, aTOMHAs PU3HKA»

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 A0OpPaTOpPHON pPabOTHI, OTBETA HA CEMUHApPE, TECTHUPOBAHUS, 3aIHUTHI

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
coOeceoOBaHUsI TPH 3alllUT€ TEOPUU U JIONMYCKE K JIabOpaTOpHBIM paboTam, IO
pe3ysbTaTaM yCTHOTO OTBETa U paOOTHI HA CEMHUHAPCKOM 3aHSITHH U 10 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 YMEHHSIMU U HaBBIKaMHU 110 BCEM BHUJaM
y4deOHOH pabOThI, OIEHUBAEMBIN TI0 pe3yJbTaTaM PEIICHHS 3a7a4 Ha MPaKTHICCKUX
3aHITHSIX, BBIIOJTHEHUS W 3alUTHl JaOOpPaTOPHBIX padoT; 3ammuTa JabopaToOpHOM
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 OTYETE 10 JTabOpaTOpHOM paboTe;

- pe3ylIbTaThbl CaMOCTOSITEIbHONW paboOThl, OIICHMBAEMbIE TPH IIPOBEPKE
KOHCIIEKTa BOIPOCOB, 3aJaHHBIX JIJII CAMOCTOSITEILHOTO W3Y4YEHUS, MPOBOJUTCS TIO
3aBEpIICHUIO TEOPETUIECKOTO Kypca, UX OleHKa 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 BHEAYTMTOpHAs padoTa CTyIeHTa (He SBIISIETCA 00513aTeIbHOM ).

IIpomesxkyTouHnasi arrectanmus CcTyaeHTOB. [IpoMexxyTouHas arrectarus
CTYJIEHTOB 10 nuctuiuinHe «OnTuka, arToMHas (pU3nKa» MPOBOJUTCA B COOTBETCTBUU
C JIOKaJIbHBIMH HOpMaTuBHbIMH akTamu JBOY u sBusercs o6s3arensHoil. K
NMPOMEXXYTOYHON  aTTecTalluM  JOMYCKAKTCHA  CTYJEHTbI, IMOCellABIINE
NPaKTHYeCKHe U JA00paTOpHbIe 3aHATHS W YCHEIIHO BbINOJHUBIINE 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 — 3K3aMeH B YCTHOU (popMe; OIICHOYHOE CPEJICTBO - YCTHBIN OIPOC C
MCIIOJIH30BaHUEM K3aMEHAIIMOHHBIX 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€CeJOBaHWM W/WJIU BBINOJHEHHE TECTOBBIX WJIM WHBIX 3aJaHUM.
DK3aMeH MPOBOAUTCS BO BPEMs HK3aMEHAIMOHHON CECCUM W MPEINOIaraeT 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
MPOMEKYTOYHOMY KOHTPOJII0 — 3a4eTy (4 cemecTp)

1. Pa3Butne npeacrasnenuii o npupoae ceera. KopnyckyasspHO-BOITHOBOU
nyanu3M. QOToH.

2. JIyu. 3akoHbI 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 BCJIMYHUHBI, 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. HudpaknuonHas peumerka. [lepuon pemeTku. Y cioBue MakcCuMyMa JJist
pemieTku. J{upaKkmoHHbINA COEKTP.

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

10. Judpaxuus peHTreHoBCcKuX Jiyueit. @opmyna Bynbda-bparra. [Ipumenenue
UHTEpPEPEHITUN U TUPPAKIUY.

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

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

13. Tlonsipusatopsl, ux AeiicTBHE Ha CBET. 3akoH Mamtoca. [lonspusanus npu
OTpa)X€HUU U NpeJOMIICHHH. 3aKoH bprocrepa.

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

15.  OnTuyecku aKTUBHBIE BEUIECTBA. Y TOJI MOBOPOTA MJIOCKOCTH MOJISIPU3ALINY.
[IpuMeneHune noJsipu3alnm.

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

2. O6bscaerune Ghotodddexra DUHIITSHHOM. Y paBHCHHE DUHINITCHHA.
Kpacnas rpanuna ¢gororpdexra.

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 ¥ UMIYJbC (HOTOHA.
[TocTosinnas Ilmanka.

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

9. BonnoBas ¢ynkuus. Ypasuenue llpenunrepa 1ist cTalimOHapHOTO MOJIS.
10. KBantoBbie uucna. [IpaBuna otdopa.

11.  OmsiT Pe3epdopaa. [Inanerapnas Mmozenb aToMa, €€ HEJOCTATKH.

12.  Tloctynatst bopa.

13. O606mennas popmyna banemepa. CriekTpaibHbIE CEPUU.

14. Teopus atoma Bonopoaa bopa

15. Beiny)kaeHHoe u3inyuyeHue. Jlazepsl.

16. Crtpoenue atomHOTO simpa. M3oTombl. SAaepHoe B3auMOIeHCTBHIE, €T0
CBOMCTBA.

17.  Jledekt Macchl U PHEPTHUS CBA3U aTOMHOTO sAJipa. Y IeTbHasl SHEPTUS CBSI3H.

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

19. TIlepmon nmomypacmnaaa. 3aKOH paIiOAKTUBHOTO pacmlaja.

20  SpepHble peakiuu, UX BUIBL. JHEprus saepHoil peakuuu. LlenHas peakius,
yCIOoBHS ee npoTekanusa. Kpurnueckas macca.

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

23. DnemeHTapHble yacTuilbl. Kinaccudukarus 31eMeHTapHbIX YacTHII.
AnTtnuactunel. Kocmuueckue yyu.

24. MeTo/Ibl perucTpaliii HOHU3UPYIONTUX H3TYyUSHUH.
Ilpumepul 3a0anuii 011 nPoepKU CHOPMUPOBAHHOCHIU HEODXOOUMbBIX

ymenm? U HABLIKOG6

V.1. N300pa3uTh ONTUYECKYIO CXEMY MHUKPOCKOIA, MOCTPOUTHh H300paKeHUE



IIPEIMETA B MUKPOCKOIIE, 0XapaKTEpHU30BaTh €T0.

V.2, [losicHUTh METOIUKY pabOTHl ¢ pepaKTOMETPOM, OOBICHUTH BO3ZMOKHOCTHU
UCIIOJIb30BaHUsl  pepakTOMETpUUYECKOoro Mertoga B Ouoxumuu. W3meputsb
MoKa3aTeNb MPEJIOMIICHUS KUAKOCTH pedpakTomeTpom NPD-22.

V¥.3. TIoACHUTPH CYIIHOCTh MOJIIPUMETPUYECKOTO METO/la aHAIU3a B OMOXUMUM,
YCTPOMCTBO HPOCTEHILIEro MOJAPUMETPAa U METOAUKY pabOThl ¢ HUM. M3meputhb
COJIEpKaHME caxapa B pacTBOpE.

VY.4. OObSICHUTD YCTPOMCTBO U MPUHIUN JIEUCTBUS (POTOIIEMEHTA, BO3MOKHOCTH
UCIIOJIb30BaHusl  (poTodneKkTpuyeckux npudopoB. HMcenonsdys  (orosnemeHr,
CPABHUTh OCBEIIEHHOCTh MMOBEPXHOCTHU OT JIBYX Pa3HbIX HICTOYHUKOB CBETA.

V.5. Oxapakrepu3oBaTb  CBOICTBa  yJIbTPa(UOJETOBOIO  HU3IY4YEHHUS U
BO3MOKHOCTH €0 MCIIOJIb30BAHUS B MUILEBBIX TEXHOJIOTUAX, O€30M1aCHBIE METO/IbI
paboThl ¢ HUM. HaliTu 1iuHy BOJIHBI U3JTy4€HUS 3a/1aHHOM YacTOTHI.

¥.6. OxapakTepu3oBaTh METOJ HCIOJb30BAHUSA «PATUOAKTUBHBIX METOK» B
OMOXUMUH.

V¥.7. OOBSACHUTH CYIIHOCTb M MPUMEHEHHE CIEKTPaJbHOTO aHalli3a, Ha3BaTh U
OXapaKTepU30BaTh MNPUOOPHI Uil HAOMIOACHUS U MCCIEAOBAaHUS CIIEKTPOB;
WU3MEPHUTH JUIMHY BOJHBI U3JIy4EHUS OJTHUM U3 METOJIOB.

V.8. OObSICHUTH YCTPONUCTBO W TMPHUHIUI padOThl Jasepa, cdepsl ero
ucrosb3oBaHus. [IpoieMoHCTpHpOBaTh MoNyYeHUE AUPPAKIUOHHON KapTHUHBI TPU
MIOMOIILM J1a3epa.

V.9. Ha3Batpb M 0XapakTepu30BaThb METOJbl PETUCTPALMN HOHUZHPYIOLINX
y3inydeHun. [1osCHUTh IpUHLMI AEHUCTBUS TO03UMETPA.

Kpurepuu oieHk# pe3yibTaToB NPOMEXKYTOUYHOM ATTECTALMH

banne
(periTUHTOBOM

OLICHKH)

OneHka 3a4yera/>K3aMeH|
(cranmapTHas)/KOHTPO]

oro cobdeceoBaHusd

TpeboBanus Kk cYOpMUPOBAHHBIM KOMITETEHIIUSIM

61-100/86-100

«3a4TEHO»/ «OTIIMYHON/

19-20 6awioB

OrneHKa «OTIMYHOY BBICTABIISIETCS CTYEHTY, €CIIH OH IITyOOKO U
MIPOYHO YCBOWJI IPOTPAaMMHBIN MaTepHall, MoKasajl MPOYHbIe 3HAHUS
OCHOBHBIX TIOHSTHH, CYITHOCTH (PH3NUECKUX SIBIIEHUI, OCHOB

(hM3UIECKUX TEOPHIA ,0TBET OTINIACTCS TIIYOMHON 1 TTOJTHOTOM




PACKPLITUA TCMBbI; TIOKa3aHO BJIAACHUC TCPMHUHOJIOTMICCKUM
afnmnapaTtoM; CTyAC€HT UCUCPIIBIBAIOIIC, ITOCIICA0BATCIBHO, 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 OTBECTC 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 6amnoB XOpOIITHe 3HAHUS OCHOBHBIX IMOHSITHH, CYITHOCTH (PU3NIECKUX
SIBJICHUI, OCHOB (DM3MYECKUX TEOPHI, TBEPIO 3HACT MaTepHal,
IPaMOTHO ¥ IO CYIIECTBY H3JIaraeT ero, He JOIyCKasl CyIeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BONIPOC, IPABHIBHO IIPHUMEHSET
TEOPETHIECKHUE TOJIOKESHUS IIPU PEIICHUH MPAKTHIECKUX BOTIPOCOB ¥

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

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
(hOpMYITMPOBKHU, HAPYIIEHHS JTOTUIECKOH MMOCIIe/0BATEILHOCTH B
W3JI0KEHUH TIPOrPAMMHOTO MaTepuaa, HCIBITHIBAET 3aTPyIHEHHS TIf]

BBITIOJIHCHUHU IMMPAKTUYCCKUX pa60T.

0-60/0-60 «HE 3a4TEHOY/ OneHka «HEYJOBIETBOPUTEIBEHO) BBICTABIISIETCS CTYACHTY, KOTOPBIN
«HEY/IOBICTBOPHUTEIILHO| HE 3HAET 3HAYUTEILHOM YaCTH MPOTrPaMMHOI0 MaTepHala, J0IycKaeT
/0-10 6asoB CYIIIECTBEHHbIE OIIUOKH, HEYBEPEHHO, C OOJBIIIMMU 3aTPyIHEHUSIMH
BBITIOJTHSCT paKTHYeCKUe paboThl. Kak mpaBuio, oneHka

«HEYJIOBJICTBOPHUTEIILHOY» CTABUTCS CTY/EHTaM, KOTOPbIE HE MOTYT

IpOAOKUTH O6y‘lCHI/Ie 0e3 JOIIOJITHUTCIIbHBIX 3aHATUH 110 JHUCIUILIN]

OueHouHble cpeacTBa 1Sl TEKYHIEro KOHTPOJIs
Bonpocsl Ha ceMuHap no AucuuminHe «OnTuka, aroMHas pusuka»
4 cemecTp
3ansaTue 2.
Tema: I'eomeTprueckas onTuka: 3aKOHBI FeOMETPUYECKON ONTHKHU
1. 3aKOHBI FEOMETPUYECKOHN ONTHKHU.
2. [Tokazarens npeaoMieHHs BemecTBa (AOCOMIOTHBINA, OTHOCUTENBHBIN, UX CBS3b

U U3NYECKUN CMBICH).



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

Tema: I'eomeTpuueckasi ontuxka: ToHKHE JIMH3BI

1.  Toukas n1uMH3a, €€ XapaKTEPUCTHKH.

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

4.  Onru4eckuid MUKPOCKOIIL.

3ansarue 4.

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

2. Jlyma.

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.

3aunsaTue /.

Tema: BoainoBas ontuka: Uurepdepenuus ceera

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

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

3. HNutepdepenius ceeTa. Y CIoBUsS min ¥ Max.

4, Nurepdepeniius B ToHkuX 1uieHKax. I[lormocekl paBHOM Tosmuubl. Kosbia
HrroToHa.

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.AudppakiimOHHBINH
CIEKTP.

3. Hudpakuuss peHTTeHOBCKUX Jydedl. PeHTreHoBckas CHEKTpOCKONUS U

PEHTIEHOCTPYKTYPHBIA aHAJIN3S.
4, Pazpemaromast cnocoOHOCTh ONITUYECKUX MPHOOPOB.
3ansTue 9.

Tema: BosinoBas ontuka: Iloasipusanus ceera

1. [Tonmapu3oBaHHBIN U €CTECTBEHHbIN CBET. [IoyIHasA M yacTU4HAs MOJIAPU3ALIUSL.
2. [Tonmapu3zaropel. 3akoH Mamtoca. 3akoH bprocrepa.
3. JIBoitHoe sydenpenomiieHre. OOBIKHOBEHHBIH M HEOOBIKHOBEHHBIN JIyYH.

Onrtuueckas 0Chb KpUCTaJLIA.

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

3ansaTue 12.

Tema: BzaumoaeiicTBHe cBeTa ¢ BEIIeCTBOM

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

3ausarue 13.

Tema: KBanToBasi ontuka: TemnoBoe uzinydenue

1. TeroBoe u3nmydeHne, XapakTePUCTHKU TETIOBOTO U3JTYICHHUS.
2. 3aKOHBI TEMJIOBOTO U3TYICHHUS.
3. KBant, oneprusi kBanta. Ilocrosinnas Ilmanka. OOBACHEHHE 3aKOHOB

TCINNIOBOT'O U3JIYUCHUA.
4. OnTrueckasi IUPOMETPHSL.
S cemectp

3anartue 1.



Tema: KBanroBasi ontuka: ®oro3¢g¢exr

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. JlaBnenue cBera. OnbiThl JIeOenena.

2. Oddexr KomnroHa.

3ansarue 4.

Tema: CTpoenue aroma

1. Oneitel Pesepdopaa. [InanerapHas mozuens aToma.
2. [Toctynatst bopa.

3. bopoBckas Teopust aToMa BOJOPOAA.

3ansrTue S.

Tema: CniekTpbl

1. N3nyyenne u nornomenue ceera aroMmamu. CrieKTpsl.

2. CrekTpbl U3ITyYEHHUS U MTOTJIOLICHNS. BUIBI CIEKTPOB U3IIy4EeHHUS.
3. ®opwmyna banbmepa.

4, CnexTpanbpHbIE CEpUU.

3ansarTue 6.

Tema: Bo1HOBELIE CBOHMCTBA YaCTHII.

1. Bousns! ne bpoitns.

2. Omneit /I3BUCcOHa u JI)xepmepa.

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

Tema: OCHOBBI KBAHTOBOW MEeXaHUKH
1. BonHoBas ¢hyHKIuSI.
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. Jedext Macchl ¥ SHEPTHUs CBS3H siApa.

3ausarue 10.

Tema: PainoakTuBHOCTDL

1. PannoaktuBHOCTH. BUIbI paiiOaKTUBHOTO U3ITy4YCHUS.

2. 3akoH paanoakTUBHOTO pacnaja. [lepuoa momypacnaza.

3. AKTUBHOCTB ipenapara. J{o3s1 00rydeHus.

4, Binusinue paguoakTHUBHOTO H3JIYYEHHs] HA JKUBBICE OPraHU3Mbl 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.  Kocmuueckwue nyud, UX MPUPOJia U UCTOUHUKH.
2. Bnusaue xocMuueckux sydeil Ha Omocdepy 3emiau u paboTy TEXHHYECKUX
YCTPOWCTB.

3. Mertoabl peructpalii HOHU3UPYIOIIUX U3Ty4EHUN.



IIpuMepHbIe BApPUAHTHI KOHTPOJIbHBIX PadoT

KonrpoabHast pabora 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 MPEJIOMIICHUSI MaTepHalia JIMH3bI paBeH 1,6.

Bapuanrt 2.

1. TlpenenbHblii yroJl MOJHOTO OTPA)KEHHUS Ha TPAHUIIE CTEKIJIO-KUJIKOCTb
Ip=65°. OmpenenuTs MOKa3aTeib MPEIOMIICHUS KUIKOCTH, €CIHM II0Ka3areib
npejaoMiIeHus cTekia N=1,5.

2. Cger ot namnouku cuiioit ceeta 200 k11 magaeT mnoj yriiom 45° Ha pabouee
Mecto. OcBemeHHOCTh pabouero Mmecra 141 nk. Ha kakoil BBICOTE BHUCHT
JaMIiIoyKa?

Bapuanrt 3.

1. HaliTu CKOpPOCTh pacHIpoCTpaHEHHs CBE€Ta B BOJE C I[lOKa3aTelieM
npenomiienus 1,3.

2. Kakoif cBeTOBOM MOTOK MajacT Ha KAPTUHY ILJIOMIAbIO 0,5M°, BUCALYIO
BEPTUKAIBHO HA CTEHE, OT JJaMnodku cuioi cera 100 k1, pacmoyio)KeHHON Ha
pacCTOsSIHUM 2M OT KapTUHBI, €CJIM HAIPOTUB KAPTHUHBI, HA TAKOM K€ PACCTOSTHUU
OT JIAMITOYKH, BEPTUKAJIBLHO HAa CTEHE BUCHUT IJIOCKOE 3epkayno. Kaptuna, namna u
3€pKaJI0 HAXOJATCS HAa OJJHOM BBICOTE. MICTOUHHK CBETa CUMTATh U30TPOITHBIM.

Bapuanrt 4.

1. Paguycel KpuBHU3HBI MOBEPXHOCTEH ABOSIKOBBIMYKJIOW JIMH3BI paBHBI S0cCM.
[Tokazarenp mnpenoMieHUs CTekJa JuH3bl paBeH 1,5. Hailtu onTuyeckyro cuimy
JINH3BI.

2. ®okycHOE paccTOsiHUE 0OBEKTUBA MUKPOCKOMa 2MM, (POKYCHOE pacCTOSIHUE
okyisipa 40mM, paccrosiHue MeXTy (okycamu oObeKTHBA U OKyisipa 18cm. Haiitu

YBCIIMYCHUE MUKPOCKOIIA.



Bapuanr 5.

1. Bo CKOJIBKO pa3 OCBELICHHOCTh IUIOLIAJKHA, MOCTABICHHOW BEPTUKAJIBHO,
Oyznet OoJibllle OCBEIIEHHOCTH TOPU30HTAILHON MoK, eciau CoJIHIIE CTOUT O]
YTJIOM 10° TOPU30HTY?

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

KonTposbnasi pabora Ne2. BosiHoBasi onTuka.

Bapwuanr 1.

1. ITocTostHHas audpakuuoHHOoM pemetku d = 2 MmkM. Kakyto pasHOCTh JJIMH
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 kakoMm yrie MexAy TJIaBHBIMH IUIOCKOCTSIMU TOJIIpU3aTopa H
aHaNIM3aToOpa, MHTEHCHUBHOCTh ECTECTBEHHOI'O CBETa, HPOXOJAILIEIO Yepes3
MOJISIPU3ATOP U aHAJIM3aTOp, YMEHbIIAETCS B 2 pasa.

3. UuTepdepenius cera. Y CioBUsI MUHUMYMOB U MAKCHUMYMOB.

Bapuanr 2.

1. Onpenenuth ynenpHOE BpalleHUE PacTBOpPA caxapo3bl B COKE, €CIH yroJ
[I0BOPOTa IUJIOCKOCTH IOJIIPU3ALMU  COCTABJISIET 170np1/1 JUIMHE TpYyOKU ¢
pactBopoM 10cmM. KonnenTparus pactsopa 0,25r/cm’.

2. YcraHoBka g moidydyeHuss — kosienr  HproToHa — ocBemaeTcs
MOHOXPOMATHYECKUM CBETOM, [MaJalolMM TI0 HOpMald K TOBEPXHOCTH
miacTuHKA. HaOmrogmenue BemeTcs B OTpakeHHOM  cBeTe.  M3MmepeHusmu
YCTaHOBJICHO, YTO paguyC TPETHEro TEMHOTO KOJblla (CUMTas ILEHTPaJbHOE
TEMHOE IISITHO 3a HyJieBoe) 3,5 mM. J[inHa BOJIHBI A Mmajgarouiero ceera 620HM.
Haittu pagnyc KpuBU3HBI JINH3HL.

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

Bapuanr 3

1. KakoBa goimkHa ObITh ocTosiHHAA d AUGPAKIIMOHHON pelIeTKH YTOObI B
NEPBOM TOpPsAKE ObUIM pa3pelieHbl JUHUS criekTpa Kamust A= 404,4 u A,= 404,7

HM? [Iupuna pemetku a = 3 cM.



2. Haittu ynenbHOE BpalleHUE JJIsl ONTHYECKHM aKTUBHOIO KpHUCTallia, €CIu
TP TOJIIMHE KPUCTaa 4 CM yroJl MOBOPOTA IIOCKOCTH MOMSPH3AIUU paBeH 25°

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

Bapuanr 4.

1. Yron nmoBopoTa INIOCKOCTU MOJSPU3ALMU MIPU MPOXOXKIECHUU CBETa Yepes
TpyOKy ¢ pacTBopoM caxapa paser 40°. [inna TpyOku 15cM. ViienpHOe BpaleHne
pactBopa caxapa [a]=66,5 rpam/am Ha lr/cm’koHumeHTparmu. OmpenennTh
KOHIICHTPAIMIO PacTBOpA.

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

3. UaTepdepennus creta. Y CI0BUS MUHUMYMOB U MAKCUMYMOB.

Bapwuanr 5.

1. VYcranoBka s moiydeHuss — kojerp  HploToHa — ocBemiaercs
MOHOXPOMATHYECKUM CBETOM, [MaJalolMM TI0 HOpPMald K TOBEPXHOCTH
miacTuHKU. Pamuyc kpuBu3Hbl JuH3bI R = §,6M. HaOmionenue Benmercss B
OTPOKEHHOM cBeTe. V3MepeHus MM YCTAaHOBJIEHO, YTO PAJAUYC YETBEPTOIO
TEMHOTO KOJbIa (CUMTas IEHTPAIbHOE TEMHOE IMATHO 3a HyJeBoe) ry= 4,5 MM.
Haiiti 1iiMHY BOJTHBI A TIQJAlOIIETO CBETA.

2. [loctosinnas qudpakuonnoit pemetku d = 2 MxM. Kakyto pa3HOCTb AJTMH
BOJTH AL MOXET pa3peluTh dTa pemieTka B o0iacTu JIMH BOJH A = 560 HM B
CIIeKTpe TpeThero nopsaka? [upuna pemerku a = 2,5 cm.

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

Kourposabnass paGora Ne 3. B3aumopeiicTrBHe cBeTa ¢ BelIeCTBOM.
TemnoBoe u3znyuenue

Bapuanr 1

1. Kakyto momtHocts N uznydyenust umeetr Connue? M3nydyenue CoiHila
CUMTAaTh OJU3KUM K U3IYy4eHUIO aOCOJIIOTHO dYepHOro Tena. Temmeparypa

nosepxHocTu Connia T = 5800 K.



2. [Ipu nHarpeBaHuM aOCOJIOTHO YEPHOrO TeNa [JIMHA BOJHBI, HA
KOTOPYIO MPUXOAUTCA MAaKCUMYM HCITyCKaTeIbHONH CIOCOOHOCTH, U3MEHUIIACh OT
690uM 10 500HM. Bo CKOJIBKO pa3 yBEIWYWIIACh NIPU ITOM HHEPreTHYECcKas
CBETUMOCTb Tena?

Bapuant 2

1. Ha kakyto JiuHy BOJHBI A MPUXOJUTCS MaKCUMYM HCITyCKaTEIbHOU
CHOCOOHOCTH a0COJIIOTHO YEPHOTO Tejla, HMEIOIIEro 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
npumepso 7*10°m. Mznyuenne ComHIA CUUTATD TOCTOSHHBIM.

Bapwuant 3

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

2. CKOJNBKO KBaHTOB BHAMMOIO CBe€Ta 3a | C HCOYCKaeT HUTH
ANEKTpoNamMIibl  MOIIHOCTBEO 60 BT, ecim Ha wW3nyyeHHe BUAMMOTO CBETa
pacxoayertcst Bcsi morpebiisemast e dHeprusi? J[MHy BOJHBI BHAMMOTO CBETa
IPUHSTH PaBHOI 5,4%107 M.

Bapuant 4

1. Kaxkyto montHocts N uznyuenus umeetr Connue? M3nydenune CoiHila
CUMTATh OJU3KUM K H3IYy4YEHUI0 aOCONIOTHO YepHOro Tena. Temreparypa
noBepxHocTH Conxua T = 5800 K.

2. [Ipu HarpeBanum aOCONIOTHO YEPHOTO Tela JJIMHA BOJIHBI, Ha
KOTOPYIO MPUXOJUTCS MAaKCUMYM MCITyCKaTeIbHON CIIOCOOHOCTH, U3MEHWIIACh OT
690uM 10 500HM. Bo CKONBKO pa3 yBEIMYWJIACh MPU 3TOM HHEPTreTHYECKas
CBETHUMOCTH Tena?

Bapuanr 5



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

2. Kakyro »snepruto Ttepsier CoJiHIIE 3a OJIHY MHUHYTY BCJEICTBHE
m3nyyeHusa? Temmneparypa noBepxHoctH ComHuma T = 5800 K, paguyc CoiHia
npumepHo 7*108m. Uznydenne ColiHIla CHUTATh TOCTOSIHHBIM.

KonrpoabHasi padora Ne4. KBantoBasi onTuka.

Bapuanrt 1.

1. 9pdpexr KomnroHa.

2. 3anayva. J{na kanus kpacHas rpaHunia Gorordderra Ama=0,62Mkm. Kakyro
MaKCUMAaJIbHYIO CKOPOCTh V MOTYT HUMEThb (DOTODJEKTPOHBI, BBUJICTAIOUIUE IPHU
00JydeHuH Kayinsi (PUOJIETOBBIM CBETOM C JITMHOM BOIHBI A = 0,42 MKM?

3. 3azmaua. Pentrenosckue nyuu ¢ JnHoM BoiHbL 0,708 A°, HCHBITEIBAIOT
KOMITOHOBCKOE paccesHue. HallTu JiimHy BOJIHBI pEHTI€HOBCKUX JIYUEH,
PACCESHHBIX I10J] YTIIOM 45°,

Bapuanrt 2.

1. 3akons! CToJIETOBA.

2. 3agaya. MuHMManbHas 4YacTOTa CBETA, BBIPBIBAIOIIETO 3JEKTPOHBI C
MOBEPXHOCTH METAJUTMYECKOTO KaToja, Vo= 6,010 T IIpu kakol 4vacToTe Vv
CBETa BBUICTECBIIUE JJICKTPOHBI TMOJHOCTHIO  3aJIEPKUBAIOTCS  Pa3HOCTHIO
norennuanos U, = 3,0 B?

3. 3amava. JlaBneHue MOHOXPOMATHYECKOTO CBETAa C JUJIMHOW BOJIHBI A =
500HM Ha 3aYEpPHEHHYIO ITOBEPXHOCTb, PACIIOJIOKEHHYIO MEPIECHINKYIISIPHO
najamomeMy usnydeHuto, paBHo 0,15mklla. Ompenenure uncino (HOTOHOB,
MaIAI0INX Ha TOBEPXHOCThH IUIOMIA/IbIO 40cm? 3a OJIHY CEKYHIY.

Bapuanrt 3.

1. O6psacuenue Gororddekra. YpaBHeHrne DHHINITEHHA.

2. 3anmava. ['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. JlaBneHue MOHOXPOMATHYECKOTO CBETA C JIJIMHOW BOJHBI A = 500
HM Ha 3a4€PHECHHYI0 TOBEPXHOCTh, PACIOJIOKCHHYIO MEPHEHIUKYISIPHO
najgarommm Jiydam, paBHo 0,12mklla. Onpegenute uyncio (GOTOHOB, MaJarOIIUX
€KECEKYH/JIHO Ha 1 M IIOBEPXHOCTH.

Bapuanr 4.

1 JlaBneHue cBeTa.

2. 3amava. KakoBa Oblia [JJMHA BOJHBI U3JIyYEHHs, €CIU MPHU
KOMIITOHOBCKOM paccessHud ero mox yriaoM 60° [UIiMHA BONHBI PAacCEsSHHOTO
M3JIy4EHHUs OKa3aJlaCh paBHOM 2,54x107 cm?

3. 3agaua. Ilpu ocBeleHNN MOBEPXHOCTH HEKOTOPOTO MeTalia (pHOJIETOBBIM
CBETOM C JIJTMHOUW BOJHBI A;= 0,40 MKM BBIOUTBHIE CBETOM 3JIEKTPOHBI MOJHOCTHIO
3aaepxkuBatorcss HanpspkeHnemM Uj;= 2,0 B. UYemy paBHO 3ajepKuBaroniee
HarnpsbkeHue U, IpU OCBEUIEHUH TOTO K€ METalllla 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 3TOM DHEPTHS aTOMa YMeHbIMiIach Ha ¢ = 10 3B.

3. 3apava. Ha uaeanpbHO OTpa)karouryto MOBEPXHOCTh THIOMAABI0 S = 5 cM’ 32
BpeMsi t =3MHUH HOPMAaJIbHO MaJ]aeT MOHOXPOMAaTUYECKUN 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-bpoitns.

2. 3amavya. Halitu HaumOONBIIyI0 JUIMHY BOJHBI W3JyYEHUS I CEpUU
Jlaitmana.

3. 3amaua. KakoBa OyAeT HEONpPeNeIeHHOCTh B 3HAYEHUU MPOEKIUU
CKOPOCTH JJIEKTPOHA, €CIM HEONPEAEICHHOCTh B 3HAYEHUU €r0 KOOPAHHATHI

_ -31
coctaBisier 1MM? Macca anektpona me= 9,1*10™ kr.



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 MEPEXOJIE C
ISTOTO YHEPreTUUECKOro YpOBHS Ha mnepBblii? K Kakoil cepun OTHOCUTCS JaHHOE
u3Jy4yeHue?

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 IJMHBI BOJH Je-Bpoilyis s 3J€KTpoHAa W MPOTOHA,
JBWXKYIIUXCA C OJMHAKOBOM CKOPOCTHIO. Macca 3JIEKTpOHA me= 9,1*10'31Kr.
Macca nporona m= 1,67*%10?kr.

Bapuanrt 4.

1 CriekTpaJibHBIE CEPUH.

2. 3apgaua. Yemy paBHa mIMHA BOJHBI Je-bpoisis s mpoToHa,
IBIDKYILErocst co cKopocThio 4*10°m/c? Macca mporora m=1,67*10'kr.

3. 3amaua. YeMy OyAeT paBHa HEOMPEACICHHOCTh B 3HAUEHUU KOOPJUHATHI
IIPOTOHA, €CJIM HEOIPEACIIEHHOCTh B 3HAYEHUM COOTBETCTBYIOLIEH IPOEKLINN
ckopocTH cocTasisier 1mMm/c? Macca mporona m= 1,67%102kr.

Bapmuanr 5.

1. Boaubl ge-bpoits.

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 HEONpPENENCHHOCTh B 3HAYEHUHM MPOSKIUU
CKOPOCTH 3JIEKTPOHA, €CJIM HEOINPEAEICHHOCTh B 3HAYEHHH €ro KOOPAUHATHI

_ -31
coctaBisier 1MM? Macca snexktpona me= 9,1*10™ kr.



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

1. BBIYKMCIINTD SHEPTHUIO CBSA3HM siipa | Li.

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

B KaKOU 3JIEMEHT MpeBpallaeTcs U IMOcie MeCTH o- U IBYX - pacnaiosB.

Bapuanr 2.

1. Berancnuthb neeKT Macchl M SHEPTHUIO CBSI3U Ajipa  N.

-9
2. IlocTosiHHast paanMoOaKTUBHOrO pacmaga u3oTomna’saPb paBHa 107 ¢

1
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 nzoron obpasyercs U3 ypaHa-238 mocie Tpex o—pacnajoB U AByX [-
pacmnaaoB?

Bapuanrt 4.

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

2. Kaxkoit u3zoton o6pasyercs U3 paguoakTUBHOTO 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
MOCJIEIOBATEIBLHOCTBIO, OMOPOM Ha paHee H3ydyeHHbId Mmatepuan. [lokazaHo
XOpoIliee TOHUMaHue PO()ECCHOHATFHON 3HAYMMOCTH N3Y9aeMBbIX BOIPOCOB, TIPH
OTBET€ HCIMOJB3YETCA JOMOJHUTENbHas Jureparypa. CTyneHT CcBOOOJHO

CIIpaBJBICTCA € 3aJladaMi, BOIIPOCAMU U APYTMMU BHUJIaMU IIPUMCHCHUA 3H&HHI>1, HE



3aTpyJHSETCS C OTBETOM TMPU  BHUAOM3MEHEHMM  3aJaHM, MPaBUIBHO
00OCHOBBIBACT pElICHHE 3a/1a4y. BeIUMCICHNUS HE colep)kKaT OmHUOOK, PU3nUYecKue
BEJIMYMHBI TIpeAcTaBlieHbl B cucreme eauHull «CH», TpaBUIBHO W TOJHO
NpEJCTaBICH TOMy4YeHHBIH pe3ynbrar. CTyaeHT BIaJeeT pPa3sHOCTOPOHHUMHU
HaBBIKAMH U TIpUE€MaMH paboThl, B MTOJHOM Mepe AEMOHCTPUPYET 3HAHUS, YMEHUS
Y HaBBIKU IO JUCIMIUIMHE C y4€TOM HEOOXOIUMBIX KOMIETSHITHH.

2-3 Oamna - eciM YCTHBIM OTBET OTIMYAETCS TIIyOMHOH, JIOTUYHOCTBIO H
IIOCJIEI0BATEIbHOCTRIO, ONOPOM Ha paHee HU3Yy4YeHHbI Martepuan. B wnenom
MOKa3aHO TOHUMAaHHe MNPOPECCHOHANBHON 3HAYMMOCTH H3yYaeMBIX BOIIPOCOB,
IIpU OTBETE HCIONB3YeTCA MOMOIHUTENbHAs muTeparypa. CTyIeHT CrpaBisieTcs C
3aJja4aMM, 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
MOJydYeHHBIM pe3ynbTaT. CTYIEHT BIaJeeT pPa3HOCTOPOHHUMHU HaBBIKAMH U
npueMaMu paboThl, JEMOHCTPUPYET 3HAHUSA, YMEHUS U HABBIKU MO JAUCLUILIIMHE C
Y4€TOM HEOOXOJAUMBIX KOMITETEHITHH.

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

1 Oamn - eclid OpU YCTHOM OTBETE CTYJIECHT IIOKA3bIBACT HE CIHUIIKOM
ri1yOOKHEe 3HAHUS OCHOBHBIX (PU3NYECKUX MOHATUN U UX B3aUMOCBS3€EH, CYITHOCTU
bu3nueckux  SIBICHWHM, HET TIyOOKOro TMOHUMaHUA MNpPOPECcCHOHATBHON
3HaYMMOCTH U3Y4aeMbIX BOIIPOCOB, MIPY OTBETE HE UCIOJIB3YETCS JOMOIHUTEIbHAS
autepatypa. CTyAeHT CHpaBlieTCs C 3aJladaMH, BOIPOCAMH U JIPYTUMHU BUAAMU
NPUMEHEHHUs 3HAaHWK B 3HAKOMOW CHTyallud, HO TEPSAETCS MPU BUIOM3MEHEHHU
3aJjaHuil, HE MOXET J0 KOHIIa 00OCHOBaTh pelleHHE 3aaay. BeruucieHus He
coziepkaT TPyObIX OMUOOK, (HU3UUECKHE BEIMYWHBI TPEICTABICHBI B CHCTEME
eauaul] «CW». CryaeHT BhajeeT oONpeeieHHbIMM HaBbIKAMM M TpUEMaMu
palboThl, TEMOHCTPUPYET OTNEIbHBIE YMEHUS M HABBIKU 10 TUCIUILUINHE 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
3HAHWS OCHOBHBIX (PU3WYECKUX TOHIATHA W HMX B3aUMOCBS3EH, CYIIHOCTH
¢u3nveckux SBIEHUH, MO0 OTCYTCTBUE TaKUX 3HAHUW, HET TIOHUMAaHHA
po(heCCHOHATIBHON 3HAYMMOCTH M3y4aeMbIX BONpPOCOB. CTyIE€HT AEMOHCTPUPYET
IUIOXO0E 3HAHWE WJIM He3HAHHE METOJIOB PELICHUS 3a7a4, HE MOXKET PEIIUTh 3a/1a4y
naxe B 3HakoMou cutyauuu. [Ipu pemieHun 3afaud He CIeNaH WIM CAENaH ¢
OLITMOKaMU TEPEBOJI €AMHULl U3MEpeHHs Benu4rH B cuctemy «CU». Berauciaenus

cojiepKat rpyOblie OmMMOKY; HET aHAJIN3a PE3yibTaTa.

Bonpocsl a4 10onycKa K JIaO0paTopHbIM padoTaM 1o AMcHuILuInHe «Onruka,
aroMHas pu3uKa»
4 cemecTp
JlaGoparopuasi padora Nel: OnpeaesieHue NnoKa3zaressi NpeaTOMJICHHS

JKMJAKOCTH mnpu mnomomu pedpaxkromerpa. OnpeneneHue KOHUEHTPALMH
CIIMPTOBOI0 PacTBOpa pehpakTOMeTPUIECKHUM METOI0M
HazoBute 1enb paboThl U €€ OCHOBHBIE JTAIIBI.
ChopmynupyiiTe OCHOBHBIE 3aKOHBI T€OMETPHUUYECKOM 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 3akiroyaeTcs siBJI€HUE MTOJIHOTO BHyTpeHHEro oTpaxenus? Kakue ycinoBus
HEO0OXOIMMBI JIs1 HAOJIr0IeH s oJHOTO oTpakeHus1? Kakas cpena Ha3bIBaeTCs
ONTUYECKH 00JIee MIOTHON?
[TonyunTe BhIpa)keHHE IJIs1 MPEAETBLHOTO YIJIa MOJTHOTO OTPAXKEHUSL.
B dem 3aknroyaercs sBieHue qucriepcuu ceeta? Yem otimyaercs HOpMaJIbHAs

nucniepcus ot anomanbHoU? [losicHuTe ¢ momoIkio rpaduka.



Kakoil cBeT Ha3pIBae€TCsI MOHOXPOMATHYECKUM, a Kakoi cioxHbIM? [IpuBenure
npumepbl. OOBSICHUTE pa3iioKeHUE OEI0ro CBETa B CTEKJIIHHOM ITPU3ME.
OObsicHUTE NPUHLINI JeHCTBUS pedpakToMeTpa.

JlabopaTtopnasi paGora Ne2: 3MepeHune paanyca KPUBU3HbI JIHH3bI NPU
nomolinu koJjen HelotoHa
HazoBurte 1enpb paboThl U €€ OCHOBHBIE ATAIIbI.
KakoBbl coBpeMeHHbIE TIpe/IcTaBIeHUs O pupoje ceeta? Uto Takoe dyanusm?
Kakue BoiHBI Ha3bIBaOTCSl KOT€pEHTHBIMU? OOBACHUTE CIIOCOOBI MOJTY4YEHUS
KOTE€PEHTHBIX BOJIH.
B uewm 3aknrouaercs 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 3akmntouaercs npuniun [ 'tolirenca-dpenensa?
. Uro Ha3biBaeTcsa qudpakiyeit cBeTa, KakoBbI YCI0BUS ee HaOmoaenus? Yem

otnnyaercs audpakuus Openenst ot audpakuun Opaynropepa?



Yro Takoe ougparxyuonnas peuwemra? Ilepuoo pewemxu? Kakue ObiBarot
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?
JIMHENHBIM YBEJIMYEHUEM JIUH3bI?

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? [10MHOCTBIO
MOJISIPU30BAHHBIN OT YACTUYHO NOJIApU30BaHHOTr0? Kakue ecTb BUAbI

noJIsIpy3anuu?



Yro takoe noaapuzamop? OObSICHUTE €ro IeCTBUE Ha CBET. YTO MOXKHO
UCITI0JIB30BaTh B KAUYECTBE MOJISIpU3aTOPa, HOYeEMY?
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 OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JIyueid. 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 coBpeMeHHbIE TIpe/IcTaBIeHUs 0 pupoje ceeta? Uto Takoe dyanusm?
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? Yro Takoe gpomon? Kak MOKHO HalTH SHEPTUIO, MACCY, UMITYJIbC
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. UTto Takoe Tok HacblmeHus? YTo Takoe 3a/epKuBaroiee
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 SHEPTETHUECKOW CBETUMOCTHIO? McnycKaTenbHONU CITOCOOHOCTHIO
tena? Kak oHu cBsizaHbI?
. YUTo Ha3bIBaeTCA MOTJIOMIATENIbHON criocoOHOCThIO Tenna? Kakue Tena Ha3bIBaloTCs
abcomoTHO YepHbiMu? [IpuBeanTe npumMepsl.
ChopmynupyiiTe 1 3alIUIINTE OCHOBHBIE 3aKOHBI TEIJIOBOTO U3TyYCHHUS
(Kupxroga, Credana-bonpumana, Buna).
[TosicHuTe ¢ MOMOLIBIO rpaduKa 3aBUCUMOCTD JJIMHBI BOJIHBI U31yYEHUS OT
TEMIEPATYPhI U3ITYHAIOILIEro TeA.
Ha ocHOBe KakuX MPeACTaBICHUI MOXKHO OOBSICHUTH 3aKOHBI TEMJIIOBOTO
usnydenus? 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: H3ydenume cmekTpa aroMa BOAOPOAA.
Boruucienue nocrosinaoii Pundepra
HazoBute 1enb paboThl U €€ OCHOBHBIE STaIlbI.
KakoBbl coBpeMeHHbIe IpeicTaBiIeHus 0 npupoje 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
BEILIECTBA JAIOT 3TU CIEKTPhI? Kak MoydyuTh CIIEKTP NOTJIOMICHUS, 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
OHH 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. HazoBute 1eib paboThl U €€ OCHOBHBIE ATaMbl. 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 NOTEHUHAJNA HWOHU3ANUU

aTomMa 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. OOBsicCHUTE CTPOCHUE aTOMHOTO siApa. Kak MOXKHO HAWTH 3apsI0BOE€ U MACCOBOE
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
B3aMMOCBA3€H, CyIIHOCTH (PU3UUYECKUX SBJICHUH, paccCMaTpuBaeMbIX B pabore, 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 XOPOILUWE 3HAHUS OCHOBHBIX (PU3MYECKUX TMOHSATHH M HX
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
JIOMyCKaeTcsl  OgHa-ABE  HETOyHocTH. IlokaszaHo  xopomiee  MOHWMAaHHE
npo(hecCHOHANBPHOM 3HAYMMOCTH HU3y4aeMbIX BOIpOcoB. [lpu BeImonHEHUU
HKCIIEPUMEHTAJILHON YacTu paboThl U 0OPMIIEHUU 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 TIPECTaBlIeHbl B cucTemMe enuHul] «CH», BBIYHCICHUS HE COJIEpKaT
OMO0K; MPaBUIBHO M MOJHO C(OPMYIHMPOBAaH BBIBOJ MO padote. JlomyckaroTcs
He OoJiee 2-X HETOYETOB B O(hOPMIICHUH OTYETA.

1 Oamn - ecnau mpu 3alUTe TEOPUHM M JOIMYyCKe K jabopaTropHoil pabdote
CTYIACHT TOKa3bIBA€T HE CIHUIIKOM TJIyOOKHE 3HAHUS OCHOBHBIX (PH3UUYECKHUX
MOHSATUHN U UX B3aUMOCBSI3€H, CYIIIHOCTU (DU3NYECKUX SIBICHUH, pacCMaTPUBAEMBIX
B paboTe, IEMOHCTPUPYET, B IIEJIOM, 3HAHUE METOJIOB U3MEPEHUH, NCIIOIB3YEMBIX
B paboTe, METOAUKH OOpabOTKM pe3yJbTaTOB H3MEPEHUs, MpaBUJl TEXHUKHU
oe3omacHoctu. [loka3aHo ompeneiaeHHOE MOHUMaHHE MPOdEeCCUOHATBHON
3HAYMMOCTH M3y4aeMbIX BOMPOCOB. [Ipy BBIMTOTHEHUH SKCTICPUMEHTAILHON JacTh
paboThl ¥ OQOpPMJIICHUU OTYETa CTYJICHT I[IOKa3bIBA€T YMEHHE paboTaTth C
U3MEpUTENFHBIMU ~ TIpuOOpaMu ¥ BJAQJCHHE  OCHOBHBIMH  HaBBIKAMHU
MaTeMaTH4eCcKoi 00paboTKH pe3yabTaTOB U3MEPEHHI, YMEHHE IeTIaTh BHIBOIBI 110
pesynbraram padotel. 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 MOKa3bIBACT HETITYOOKHUE 3HAHUS OCHOBHBIX (PM3UUYECKHUX MOHATUN
U WX B3aWMOCBSI3CH, CYIIHOCTH (DU3UYECKUX SBJICHUH, pacCMaTPUBACMBIX 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 pPabdOTaTh C W3MEPUTEIHHBIMU
npuOopaMyd W HABBIKM MaTEeMaTHYECKOH OOpabOTKH pe3yJabTaTOB HM3MEpPEHUH,
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=locos’a
2) I=lgsin’a
3) I=lgcosa

4) 1=1/2lycosa
2. Ymo maxoe onmuueckas ocb Kpucmauna?
1). D10 HanpaBiieHKE M1aJIEHUS CBETA.
2). OTo HampaBiieHHE KOoJe0aHUIl 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). IudpakiinoHHON| pEIIeTKOM
4). Cobuparoliei TUH30M
4. MakcuMyM TpeThero nopsiaka npu qudpakiuuu cBeta JIMHON BoiaHbl 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 13 nmepevyrcaeHHbIX B OTBETaX U3Ty4YeHHUE HMEET HANOOIbIIYIO YacTOTY?
1) Pagnounznydenue
2) PEeHTI€HOBCKOE
3) ynpTpaduonaeToBoe

4) BUTUMBIN CBET

5. Ecnm mna yria nmajeHusi CBETOBOTO Jy4ya W3 BaKyyMa Ha CKUIIUIAp B
45° Yroja MOpeaoMIICHHUSI paBeH 300, TO CKOPOCTBH pPacIpOCTpaHCHUSI
CBE€Ta B CKHUIIKJApE paBHA:

1) 1,82*10° m/c
2) 1,50*10° m/c
3) 2,81*10° m/c
4) 2,13*10° m/c

7. Cxopocmb pacnpocmpaHenusi 71eKmpOoMacHUMHbBIX 80JIH 8 6aKyyMe.
1). 10° m/c
2). MoxeT ObITh NPOU3BOJIBHOMN
3). 3aBUCHUT OT YaCTOTHI
4). 310° m/c
8. C nomowwro cobuparoweti 1uH3bl NOIYUUIU U00PANCEHUE CEEMAULCUCT MOUKU.
Yemy pasro ghoxycroe paccmosnue nun3zvl, 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). Unymiue B 0THOM HaIpaBiICHUU M UMEIOITUE OJIMHAKOBYIO YaCTOTY.
2). Merorniue oJMHAKOBYIO YaCTOTY M aMILTHTY/Y.
3). Umerotmmue oAMHAKOBYIO 9acTOTy | (a3y.

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



10. Yemy pasno abconiomuoe 3Hauenue ONMUHECKOU CUibl codbuparowell
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 00JIbIIIe MIOTHOCTb.

2) Bonee npo3payHoe BeecTBo.

3) BemectBo, ¢ 001bIIMM a0COMIOTHBIM MOKA3aTEIEM IPEIOMIICHHUS.

4) BeiiectBo, B KOTOpOM OOJIBIIIE CKOPOCTh PACTIPOCTPAHECHHUS CBETA.

12. Ymo nazvieaemcs yenom naoenus cgema?

1). Yroa Mexy najaroiyM 1 OTPaKEHHBIM JTy4aMHu.

2). Yron Mexay najaroniuM 1 MpeJOMICHHBIM JTy4OM.

3). Yros Mexay naJarolirM JIy4OM U TpaHuIlel pa3ziena IByX Cpe/l.

4). Yron MexIy MNajarolldM Jy4OM M HOPMaJIbl0 K TpaHUIle pasnena,
BOCCTAHOBJICHHOW B TOYKE TAJCHUS JIy4a.

13. Ymo maxoe nonnoe enympernnee ompasxjicerue?

1). OTpaxkeHue CBeTa MPH MEPEeXojie U3 ONTHYCCKH Oojiee MIIOTHOW Cpebl B
MEHE€ IIOTHYIO, €CIIU YToJl TTaJieHus O0JIbIIe PEeAeIbHOTO yTJa.

2). OTpaxkeHue cBeTa OT ONTHYECKH 0oJiee IMIIOTHON CPebl IPH HOPMAITLHOM
NajICHUU CBETA.

3). OTpakeHue cBETa OT ONTUYECCKH 00JIee TUIOTHON Cpelibl IPH HOPMATbHOM
NajJIcHUU CBETA.

4). CKOJIb)KEHHE CBETOBOIO JIy4a BJI0JIb TOBEPXHOCTH pasjielia cpel.

14. Kax 3anucams ycnosue max unmepgepernyuu?

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

2). A= 2k§;k =123,....

3). A=(2k +1)§;k =123,....



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

15. umo naswviaemcs paspewaroujeti ChOCOOHOCMbIO ONMUYECcKo2o npubopa?

1). CiocobHOCTb MTpUOOpa AaBaTh YETKOE U300paKeHUE MPeIMETa.

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

3). CmocobHOCTH TTpHOOpa MaBaTh YBEINUECHHOE N300paKEHUE TIPEIMETA. .

4). Cnnocob6HOCTh MpUOOpa JaBaTh KOHTPACTHOE U300paKeHHE MPEeIMETa.
Tect Ne2 nJ1s1 py0e:KHOT0 KOHTPOJIsi/3aueTa 1Mo AUCHUILINHe «ONTHKA, aTOMHAas

(puzuka»

1. Ilonocamvimu cnekmpamu obnadarom:

1). TBepable Tena.

2). Kuakoctu.

3). ATomapHbIe Ta3bl.

4). MonekyJspHbI€ rasbl.

2. Kaxkoti 3aps0 umerom o -uwacmuyvt?

1.0

2). te

3). —¢

4). H2e

3. B onvime Pezepchopoa a- wacmuywl pacceusaromcsi:

1). DyeKTpoCTaTUYECKUM TIOJIEM.

2). MarHuTHBIM TOJIEM.

3). DnekTpoHamu.

4). Cobuparoriei TMH30M.

4. H3nyyenue oomona npoucxooum npu:

1) ...IBMKEHHH 3JICKTPOHA IO CTAIl[MOHAPHOW opOHTe.
2) ...mepexojie dJIEKTPOHA U3 BO30YKIEHHOIO COCTOSIHUS B OCHOBHOE.
3) ...mepexoje dIEKTPOHA U3 OCHOBHOTO COCTOSIHUS B BO30YKJICHHOE.

4) ...BO BCEX NMEPEUYHCICHHBIX MPOLIECCaX.



5. [nuna 6onmwl, nadaioweco Ha GomosnemMeHm U3LyyeHus 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 pacnpocmpanerust 91eKmpoMaHUMHbBIX 0JIH 8 6aKYYMe.

1). 10° m/c.

2). MoxeT ObITh NPOU3BOJIBHOM.

3). 3aBUCHT OT YacCTOTHI.

4). 3 10° m/c.

7. Kakoe w#3 mpuBeACHHBIX HWXKE BBIPAXKEHUNH HamboOJIee TOYHO
ONpENIEIISAET OHIATUE padoma evixooa?

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

2). Kunetndeckast sHeprusi CB0OOOIHOTO 3JIEKTPOHA B BEIIICCTBE.

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

4). Dueprus, HeoOXouMasi CBOOOTHOMY AJIEKTPOHY JJIS BhLIETA U3 BEUIECTBA
Y IPUOOPETEHHS] HEKOTOPOIl CKOPOCTH.

8. Kak u3MeHuTcs abCOMIOTHAS BETWYMHA 3apsiia ITMHKOBOW TJIACTUHBI
nocyie ee oOiydeHus yibTpaduoseToBbM u3nydeHuem? IlnactuHa 3apsikeHa
OTPHIIATETHHO.

1). YBenuuurcs.

2). YMEHbLIUTCA.

3). He uzmeHurcs.

4) OTBeT 3aBUCUT OT BPEMEHH 00JTyUEHUSI.

Q. Kakoe 13 mepednclieHHbIX HUKE BBIPAKEHHUI MO3BOJSET pacCUUTaTh

9HCPI'MiO KBAHTA I/IBJIy‘-IeHI/Iﬂ?

1). Ag+Ex



2). hv - Ex

3) .hv - Ag

4). mv?/ 2

10.  IIpu xaxom ycioBuu Bo3MOXkeH (HoTorphdext?

1). V>Vyin ,TAC Viin -KpacHas rpanuia ¢porodddekra

2) V<Vpin

3). Ilpu mobOoM 3HaYEHUH V U Vpyin

4). V=Vpin

11. VYKakuTe BEIIECTBO, I KOTOPOro BO3MOXeEH (otorddekt mon
nerictBueM (POTOHOB ¢ dHepruei 3,2* 10™° Jix:

1). Kamuit (Ag=3,5*10"° JIx)

2) Cepebpo (Ag=6,9%10" JIx)

3). JIurnii (Ag=3,8*10™"° [Ix)

4).Hesnit (Ag=3,0*10™"° [Ix)

12, Yemy paBHa MaKCHMallbHas KWHETWYECKas DHEPTHUS DJICKTPOHOB,
BBIPBIBAGMBIX M3 METasa MO jAciicTBHeM (oToHOB ¢ smeprueit 8*107™° Ik, eciu
paboTa BBIX0J]a IMEET TaKOE K€ 3HaYeHHe?

1). 10" Ix

2). 8*10™° I

3). 16*10™"° I

4). 0 JIx

13. VYKaxuTe, 4YTO SABJSIETCA NPUYMHOM YBEIWYEHUS DIIECKTPUYECKOU
MPOBOJAMMOCTH TOJYIIPOBOJIHUKA MO/ JEHCTBHEM CBETa?

1). Pa3pyiienre MosieKys1 BEIIECTBA.

2). BeIpbIBaHME JIEKTPOHOB U3 BEIIECTBA.

3). Pa3phiB KOBaJICHTHBIX CBsi3el M 0O0pa3oBaHUE CBOOOIHBIX IJICKTPOHOB U
JIBIPOK.

4). Nonuzaiust MOJIeKyI BEIIECTBA.

14, Kakue cBoiicTBa 3JIEKTPOMAarHUTHOTO W3JIYYCHUS MPOSIBISIFOTCS

CUJIBHCC IIPpHU YBCIIMYCHUHA JJIMHBI BOJIHBI?



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

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

15. Kak u3smenurtcs xkonuuecTtBO (HOTOIJIECKTPOHOB MPU  yMEHBIICHUU

WHTEHCUBHOCTH 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, IPU KOTOPOWU BCE DIEKTPOHBI,

BBIPBIBACMBIC CBCTOM C ITIOBCPXHOCTHU METAJLJIa, JOCTHUT'alOT aHOJIa?

r's

1). Touka 1.



2). Touxka 2.

3). Touka 3.

4). Touka 4. .

19. Yemy paBHa pabOoTa BbIXOAA, €CIU HU3JIyYEHUE C JJIMHOW BOJIHBI
2,5*107 M BbIbIBaeT (GOTOdhMEKT ¢ MAKCHMAIBHOM KHHETHYCCKOH SHeprueil
doroarexTporos 4,0%10™° Jix?

1). 0 Ox..

2). 2*10™ k.

3). 4*10™"° JIx.

4). 8*10™"° JTx.

20. Ckoinbko (hOTOHOB 3a 1 ¢ UCITyCKaeT UCTOYHUK CBETa MOITHOCTHIO 40
BT, eciiu yacrora uznydenus 6* 10T o ?

1). 2*10%,

2). 10%.

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 CKOPOCTH BBIJICTAIOUIMX AJIEKTPOHOB CTAHOBUTCS
PaBHOM HYIIIO

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

22. Kak u3MeHHUTCs BoOJIbTaMIIEpHAs XapaKTepUCTHKa (POTORIEMEHTa, eciu
YBEJIIMYUTH CBETOBOM MOTOK, MaJaloOUINi Ha (POTOIIEMEHT?

1). YBenuuutcs 3a/iepKuBaroniee HapsKeHHeE.

2). YMEHBIIUTCS 3aIepKUBAIOIIEE HATIPSKEHUE.

3). YBeIuuuTCs TOK HACHIIICHHUS.

4). YMEHBIIUTCS TOK HACBIIICHUS.



23. UYmo maxoe ¢homon?

1)  .KBaHT 3HEpPrHH BHIUMOTO W HEBHJMMOIO CBETa, PEHTICHOBCKOIO U
raMma M3JIydeHUH, 00JIaaronX 0JTHOBPEMEHHO CBOMCTBAMH YaCTHIT U BOJIHBI

2). YacTtuma 3JIEKTpO-HEUTpalibHAasd M JBMXKYLIAsCA CO CKOPOCTBbE), MHOTO
00JIbIIIe CKOPOCTH CBETA.

3). DHeprusi peHTT€HOBCKOTO U3IYUYEHUS, MPOIIEAIIETO Yepe3 BEIECTBO

4. DHeprus cBeTa, MOTJIOIICHHAs! BEIIECTBOM.

24. Kakosa npupooa o-uznyyenus?

1). [TOTOK 3JIEKTPOHOB.

2). IloToK NpOTOHOB.

3). IloTok simep aTOMOB Temusl.

4). TloTok KBaHTOB DJJEKTPOMArHUTHOTO M3JIYYCHHUS, HCIYCKAaeMbIX
ATOMHBIMH SIJTPAMH.

25. “B. Kakas eime yactuia o0pasyercs B 9TOU SIEPHOM peakiumn?

1) IIpoToH.

2) o.— JacTuIia.

3) HEUTPOH.

4) 3JIEeKTPOH.

26. JBa siapa Tenmus CIMIMCH B OJHO, TIPH 3TOM OBLI M3JIy4eH MpOToH. B
pe3yabTaTe 3TOM peakiuyu 00pa3zoBaoCh SAPO:

1) 2Li

2),Be

3)oLi
4) ILi

Kpurepuu oneHKH TecTa npu onpeaejeHud TeKylero peiTuHra CTyeHTa

19-20 6amnoB — naHbl TpaBUiibHBIE OTBETHI HA 91%-100% TecTOBBIX 3adaHUM.
17-18 GamnoB - naHbl IpaBUJIbHBIE OTBETHI HA 76%-90% TeCTOBBIX 3aaHUM.
14-16 6annoB - gaHbI paBUiIbHBIE 0TBETHI HA 60%-75% TEeCTOBBIX 3aJaHUN.

0-13 GamtoB - maHBI TPaBUIIBHBIC OTBETHI MEHEE, YeM Ha 60% TEeCTOBBIX 3aIaHHM.



