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AHHOTAIIUA

Jucrunmaa «OnTuka, atoMHas (U3MKa» BKIOYEHA B 0a30BYH0 YacTh
MaTeMaTU4YecKoro u ecrecrBeHHoHayyHoro mukia b.1.b.10. mo cnemnumansHOCTH
30.05.01 Menunuuckas ouoxumusi. O01mas TPyJOEMKOCTh OCBOCHHUS TUCIUTUIUHEI
cocTtaBiisieT 4 3aueTHbIX enuHull, 144 yaca. Y4eOHBIM IUIAHOM IPEAYCMOTPEHBI
JeKIuoHHbIe 3aHATUsA (18 vac), mpaktuueckue 3aHsATus (36 yaca), Jab0paTopHBIC
pabotel (18 gacoB), camocrosiTenbHas padorta cryaeHra (18 gac.), sx3amen (54
yacoB). JluciumuinHa peaausyeTcs Ha 2 Kypc B 4 cemecTpe.

Jlnst GopMupoBaHUS ~ HAYAIBHOTO  KOMIIETEHTHOCTHOTO  Tpodmiis
oOydJaromerocs, MpeIBapruTEILHO JKEIATSIbHO W3YUCHUE TaKWX JUCIHIUINH, KaK
Mexanuka, snexkmpuuecmeo, Hupopmamuxa, Mamemamuxa, Obwas xumusi.
CdopmupoBaHHbIE B XOAC¢ HM3YyYCHHs MUCIMIUIMHBI 3HAHUS, YMEHUS W HaBBIKH
peanu3yloTcs B TaKUX JUCHUIUIMHAX, Kak Qu3uueckas Xumus, buoxumus,
Ixonozus, Memoodonoeus u memoovl HAYUHLIX UCCEO08aHUL, KaK OCHOBA IS
MOHUMAaHUS COJCP)KaHUA YKa3aHHBIX JHCHWIUIMH W (OPMHPOBAHUS OOIICH
HAyYHOW KapTHHBI MHUpA, JJI1 TOCTAHOBKH OMNBITOB, MPOBEICHUS HEOOXOIUMBIX
U3MEpPEHU 1 00pabOTKHU UX PE3YNIbTATOB.

Heny wzydyenus nucuuriuHbl «OnTuka, aToMHas (PU3MKa» — BOOPYKEHUE
CTYJ€HTOB  3HaHMEM  (U3MUYECKMX OCHOB OHMOXMMHYECKHX  IPOIECCOB,
(U3NYECKUMU METOJIaMHU HCCJICIOBAHUN U U3MEPEHUH, CO3MaHue HEOOXOIUMOM
0a3pl I U3y4YEHUS IUCHUIUIMH MPOQPECCUOHAIBHOTO IMKIA, JJIS TOBBIIICHUS
oO1Iel KylbTYpHI.

3aoauu oucyuniuHbl:

- opmupoBanue cUCTEMBbI (PU3NIECKUX TIOHSTHIA;,

- (opMHpoBaHHE OCHOBHBIX NPEACTABICHUNA COBPEMEHHOU (HU3NUECKOM
KapTUHBI MUpa Ha 0a3e N3ydeHUsI OCHOB BOXKHEUIINX (DU3HUUECKUX TCOPHIA;

- O03HAKOMJICHHWE CTYJCHTOB C BAXXHEHIIMMHU TPHUKIATHBIMU aCIeKTaMu
busuKy;

- O3HAaKOMJICHHE CTYJIEHTOB C TYMAaHUTAPHBIMHU acleKTamMu (U3HUIECKOTO

3HaHMS, (POPMUPOBAHME OCHOBBI JIJISl TTOBBIMICHUS OOIIEH KyJIbTYphl 00y4aeMoro,



€ro PKOJIOTMYECKOT0 BOCIIUTAHUS;

-03HAKOMJIEHUE CTYJEHTOB C (PU3MUECKMMHU METOIaMH UCCIIEIOBAHUS;

- O03HAaKOMJICHHE CTYJEHTOB C METOJOM MOJEIUPOBAHUS (PUINUECKUX
SIBICHUI, B TOM YHCJIC, C HCIIOJIb30BaHrueM DBM;

- 03HAKOMJIEHHE CTYAEHTOB C OCHOBAMHU IUIAHUPOBAHHUS IKCIEPUMEHTA U €r0
OpraHu3ally;

- (opmMupoBaHHE YMEHHUU TIO CTATUCTHYECKOM 0O0pabOTKe pe3yabTaTOB
HKCIEPUMEHTA, X UHTEPIIPETALINY;

- BBIpa0OTKAa MPAKTUYECKUX HABBIKOB pabOTBl € HW3MEPUTEIbHBIMU
npudopamu, OLEHKH TOYHOCTH U JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB.

Memoobt uzyuenusn OucCyUnIUHBL: TEOPETUIECKUIN, IKCIIEPUMEHTAIbHBIMN.

Jlns ycnemHoro u3y4deHus AUCHMIUIMHBI «OnTuka, aToOMHas (QU3HKa» Yy
oOyuJaroluxcs J0KHbBI ObITh CPOPMUPOBAHBI HA MPEABIAYIIEM YPOBHE 00YUEHHUS
— B CPEIHEN LIKOJIE - CAEAYIOIINE TPEIBAPUTEIBHBIC KOMIIETCHIINHN:

— 1. 3HaHHe OCHOBHBIX (PM3UUECKUX MOHATUN U OCHOB (PM3UUECKUX TEOPUl B
npenenax Kypca GU3MKU CpeHeH IKOJIbl; OCHOB MaTEMaTHYECKOI0 aHalln3a
U BEKTOPHOM anreOpbl; yMEHHE TMEPEeBOJAUTh EAMHMIIBI H3MEPEHMS
¢u3nueckux BenuuuH B cucteMy «CH»; BnaneHue HaBbIKaMH pabOTHI C
y4eOHOM JTUTEepaTypo.

— 2. 3HaHHWE METOJIOB PEIICHUS MPOCTEUIIUX (PU3MYECKUX 3adady, yMEHHE
pemaThs npocreiime pu3nyeckue 3aJaul aHAIUTHYECKUM U rpapuiyecKuM
METOIaMHU;

— 3. 3HaHMe OCHOBHBIX METOJOB U3MEpPEHU (PU3NYECKUX BEIUYUH, YMEHHE
IPOBOJUTH MpOCTeHIlIne H3MEpPeHUs] (U3NYECKUX BEIUYMH, BIIAJICHUE
HABBIKAMM HCIIOJIb30BAHUS NPOCTEHUIINX W3MEPUTEIBHBIX WHCTPYMEHTOB,
HaBbIKAMH O0(DOpPMIICHHS pe3yJbTaTOB HAOIIOICHHM, ONTBITOB U BHIYMCIICHUM .
B pesynbraTe uszydeHus AucHUIUIMHBL «OnNTHKa, aTOMHas (QU3MUKa» Y
O0yJaroIuXcst bopmupyroTCS CIIeIyIOITUe npodecCuoHAIbHbBIE

KOMIICTCHIIUH.



Kon u Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
¢popmysupoBka
KOMIIeTeHIIUH

byHnaaMeHTanbHbIe pasaensl GU3nKu B 00beme,
HE0O0XO0AMMOM JJIsl TOHUMAaHUSI OCHOBHBIX
3aKOHOMEPHOCTEH (PU3NIECKUX, XUMUYECKHX,
OMOXMMUYECKUX, OMOTEXHOIOTHYECKHX MPOIIECCOB

OIIK-5 roToBHOCTb | 3paer
K UCTIOJIb30BAHUIO
OCHOBHBIX (PU3HKO-

XUMHAYECKUX
’ Pemate 3a1aun o pusuke, UCIOIB30BATh PU3UUECKUE

npuOOpHI M prU3HUecKre METO bl UCCIISIOBAHUS IS
Ymeer OIIpEeACIICHUS KOJIMYECTBEHHBIX XapaKTEePUCTUK CBIPb U
TOTOBO# MPOJYKIIUH, IPOBOJIUTH MATEMATUYECKYIO
00paboTKy pe3yabTaTOB U3MEPEHHUS;

MaTeMaTHUYECKUX U
WHBIX
€CTECTBEHHOHAYYHbBIX
MOHATHI U METOJIOB
MIPH pEIICHUN

npodeccnoHanbHbIX
3aza4

HaBBbIKAMU IPOBEJICHUS TEOPETUUECKUX U
Brnaneer | skcnepMMEHTaJIbHBIX MCCIIEOBaHUN U IPECTaBICHUS
UX pe3yJIbTaTOB.

Jlst popMUpOBaHUS BEIIICYKa3aHHBIX KOMIICTCHIINI B paMKaX JTACIUATLIAHBI
«Orntrka, aToMHast (QU3MKa» MPUMEHSIOTCS CIICTYIOIINE METOIbI AaKTHBHOTO:
nekyus-beceoa, nexyuu 8 popmame PowerPoint, meopuecxue 3a0anus

(cocmasnenue 3a0ay), cemuHap-KOHGepeHyusl.



CTPYKTYPA U COJEP) KAHUE TEOPETHYECKOMN YACTH

4 cemectp (18 yacoB, 6 yacoB B popMe Mao0)

Monayas 1. 'eomeTpuueckasi 1 BojiHOBast onTuka (18 yacos).

Tema 1.1. PazBuTHe npeacrasiaennii o npupoje ceera. OCHOBBI
reoMeTpuYecKoii oNTUKU U poToMeTpuM (2 4acoB).

MAO (4 uaca) — nexyusi-b6eceoa, rexyus 6 hopmame PowerPoint.
Bo3HMKHOBEHHE KOPITYCKYJISIPHOM M BOJIHOBOM TEOPUN CBETOBBIX SIBJIECHUI, 3TAIIbI
UX pa3BUTHUS. es KOpIyCKYJISIPHO-BOJIHOBOIO JyaIM3Ma CBETA, €€ ONBITHOE
o0ocHoBaHue. [1Ikana 3IeKTpOMarHuTHHIX BOJIH. /[Mana3oH JUIMH BOJH BUJUMOTO
ceta. [lonsTue myda. 3akOHBI FT€OMETPUUECKON ONTHUKU, 00JACTh UX
puMeHUMOCTH. [Toka3aTesns npenoMiIeHHs BelecTBa. SIBIeHUE I0JHOTO
OTPa)KE€HMS, €T0 UCIIOJIb30BaHuE. 3epKaiia. TOHKHE JINH3bI, X XapaKTEPUCTHUKH,
(dbopMyJia TOHKOW JTHH3BIL.
doromerpuueckue BeanurHbl. CBeToBOM OTOK. Cnia cBera. OCBENIEHHOCTD.
CBeTuMOoCTb. SpKOCTB.

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

Tema 1.2. OcHoBbI Bo/1HOBOM onTUKU. UHTepdepenuus cBera (2 yaca).
Monoxpomatuueckuii cBeT. KorepeHTHbIE HCTOYHUKHU CBETA, CIIOCOOBI MOTYUYEHUS
KOTEPEHTHBIX CBETOBBIX BOJIH. MHTepdepenius ceera. OnTuueckas pa3HOCTh
X0/1a BOJIH. Y CJIOBUSI MUHUMYMOB M MaKCUMyMOB uHTepdepeHimu. KoopauHaTs
MUHHUMYMOB U MaKCUMYMOB UHTep(dEpPEHIINY, IIUPUHA UHTEPPEPEHIIMOHHON
nosiocel. UHTEepdepenus ceera B TOHKUX TuieHKax. Konbua HetoToHa.
Humepgpepomempeul, ux npumenenue. IIpoceemnenue onmuxu.

Tema 1.3. OcHoBbI Bo/THOBOM onTukU. ludpakuus cera (2 yaca)-24yaca B
¢bopme mao.

Hudpakuus cBeta, ycioBus ee Habmonenus. [Ipuniun [olireaca —Openens.
Buasl nudpaxuuu. Metop 300 @penens, ero npuMmeHenue. JudpakimonHas
pelieTka, ee xapaktepuctuku. Judpakunonnsiii cnextp. Paspemaromas

CIIOCOOHOCTH ONTUYECKOTO Mpubdopa. Judpakius peHTreHOBCKUX JTydeil.



Penmeenocmpyxmypuwiii ananus. I'onoepaghus.

Tema 1.4. OcHoBbI Bo1HOBOI onTuku. [losasipuzanus cBera (2 yaca).
[Tosstpusanus cBera. ECTECTBEHHBIN U MOJISIPU30BAHHBIN CBET, BUIbI
nonspuzanuu. [lonsapuzaropsl. 3akon Mamoca. 3akoH bproctepa. [[BoiiHoe
ayuenpenomieHue. OObIKHOBEHHBIM U HEOOBIKHOBEHHBIHN JTyun. OnTHuecKas och
kpuctaiuia. ONTHYECKN aKTUBHBIE BEIIECTBA.

LHonapumempuwi, ux ucnonvsoganue 0 ONPeOeNeHUsi COOEPHCAHUL ONMUYECKU
AKMUBHBIX GEU{eCMa.

Tema 1.5. B3aumopaeiicTBUe cBeTa ¢ BelIeCTBOM (2 4yaca).

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

Lsem.

Monayab 2. OcHOBBI KBAHTOBOI ONTHKH U KBAHTOBOW MeXaHUKH (6
YacoB).

Tema 2.1. ®oro3dpexr. KBanTOBBIC CBOIICTBA H3/1yueHus (2 yaca).
KBanToBas rumnoresa u ee SKCrepuMeHTaabHoe 000cHOBaHKEe. KBaHTOBBIE
cBoiicTBa uznyuenus. otodrddexr, ero Bunbl. Oobsicuenune Gororddexra.
3akoHnbl CtoneroBa. YpaBHeHUE DUHIITENHA. DPOTOAIEMEHTHI, UX IPUMEHEHHUE.
Dddexr Komnrona. /laBnenue ceera.

Tema 2.2. TemioBoe u3iay4denue (2 yaca)
TernnoBoe u3Ny4eHue, ero paBHOBECHBIN XapakTep. DHEpreTuueckas CBETUMOCTb.
HcnyckarenpHasi ¥ MOTJIOMATENbHAS CIOCOOHOCTH. AOCOIIOTHO YEPHOE TEJO.
3aKOHBI TEIJIOBOTO U3NIyYeHUs, UX oObsicHeHue. @opmyna [Inanka. @opmyna
Panes-/>xunca. [lupomeTtpsl.

Tema 2.3. JjieMeHTbI KBAHTOBOI MeXaHMKHU (2 yaca).
['unoTte3a ne bpoiins, ee onbITHOE 000CHOBaHUE. XapaKTEPUCTUKHU BOJIH JI€
Bbpoiins. CooTHonieHus HeomnpeaeneHHocTel. [[puHInnmbel KBAHTOBOM MEXaHUKH

(1IONOJIHUTENLHOCTH, COOTBETCTBUSA U Ap.). BonHoas pyukus. CraunoHnapHoe



ypaBHeHue [lpenunrepa. KBantossie uncna. BeipoxaeHnsie coctosinus. [IpaBuna
or6opa. bozons! u pepmuonsl. [Ipunmun [laynu.

Moayab 3. AToMHasi pU3HKA H OCHOBBI KBAHTOBOMH JIEKTPOHHKH (2
yaca).

Tema 3.1. ATom u MoJsiekyJs1a. CiekTpsl (2 1aca).
Mopnenu ctpoenus aroma. OnbiT Pesepdopaa. [lnanerapnas mozens, ee
Hegocrtatku. [loctynarsl bopa. Buasl ciektpoB uznydenus. CHeKTpsbl
norsoeHus. Teopust aroma Boopoaa no bopy. ®opmyna banemepa.
CnexTpanbpHbIE CEPUH.
Jlromunucyenyus, ee 6uovl u npumernenue. 3axon Cmokca. CnekmpanbHbulll AHAIU3,

€20 NPpUMEHEHUE ons onpedeﬂeﬂuﬂ KavecmeeHHOo20 U KoauvecmeerHHo20 cocmaea

gewecmaa.
l. CTPYKTYPA U COJAEP)KAHUE NPAKTUYECKOM YACTH
KYPCA
IIpakTnyeckue 3ansaTus (36 yaca)
Tembl NpaKTHYECKHUX 3AHATHI
4 cemectp (36 yacoB)
3ansTue 1.

Tema: Beenenne B Ontuky (2 yaca)

Bup yueOHoI1 pa0doThI: BBOJHOE 3aHSATHE.

Ilian 3ansaTHA:
1. TpebGoBaHus kK 0OCBOEHHUIO Kypca puzuku. GopMbl KOHTPOJIS.
2. IlpaBuiia TeXHUKM O€30MACHOCTH HA 3aHATUSAX MO (PU3UKe.

3. IlpaBuia paboOThl ¢ ONTUYECKUMU TPUOOpaMHU.

3ansitue 2.
Tema: I'eomeTpuueckasi onTuKa: 3aKOHbI FTeOMETPUYECKOM ONTUKM (2 Yaca)
Bup yueOHoI padoThl: ceMUHAP € pelleHrneM 3a1a4.

3amaun [4] (ocH.): 5.2, 5.3, 5.10. [2] (mom.):15.14, 15.15, 15.17.

Ili1an cemunapa:



1. 3aKoHBI FEOMETPUYECKON ONTHKHU.

2. Iloxa3zarenn IMPCIIOMJICHUA BCUICCTBA (a6COHIOTHBIﬁ, OTHOCHTCHBHLIfI, ux

CBSI3b U (PUBMUECKUN CMBICTT).
3. SIBieHue MOJHOTO BHYTPEHHETO OTPAKEHHUS.
4. Pedpakrometpusi.
3ansaTue 3.
Tema: I'eomeTpuueckasi ontuxka: ToHKkue JMH3BI (2 Yaca)
Buj yueOHoi1 padoThi: ceMHHAP C pelieHreM 3a1a4.
3anaun [4] (ocH.): 5.25,5.29, 5.31. [2] (mom.): 15.33, 15.34, 15.35, 15.41.
MAO - cocmasnenue 3aoau.
Ili1an cemunapa:
1. Tonkas 1MH3a, €€ XapaKTEPUCTUKH.
2. ®opmyna TOHKOM JUH3bL. OnTHYEeCKas Cujia U YBEJIMUCHUE JIMH3BI.
3. Iloctpoenue n3odpaxeHHi B TMH3aX U 3epKajax.
4. JlepexTrl n300paxeHUI B JIMH3AX.
3ansaTue 4.
Tema: I'eomeTpuueckasi ontuka: Onruyeckue npuodopsI (2 yaca)
Bup yueOHo# padoThi: ceMUHAP.
Ilian cemunapa:
1. I'nas.
2. Jlyna.
3. OOTHYECKUI MUKPOCKOIL. Y BEJIMYEHUE MUKPOCKOTIA.
4. DNeKTpOHHBIA MHUKPOCKOIL.
3ansaTue 5.
Tema: @oromerpus (2 yaca)
Bup yueOHo# padoThi: CeMUHAP € pellIeHUEeM 3a1a4.
3agaun [2] (mom.): 15.53, 15.54, 15.56, 15.57, 15.66.
Ilnian cemunapa:

1. ®oromeTrpuyeckue BeauduHbl. CBETOBOI MOTOK.

2. Cuna ceta. I30TponHbIe HCTOYHUKHU CBETA.

3. OCBENIEHHOCTh MOBEPXHOCTU. 3aKOH OCBEILIEHHOCTH.
4. CBETUMOCTb U SIPKOCTb.



3ansTue 6.

Tema: I'eomeTpuyeckas onTuka u ¢poromerpus ( 2 yaca).
Bup yueoHoii padotbi: KontposbHas pabora 1.

3ausaTue 7.

Tema: BoainoBasi ontuka: Unrepdepenuns cBera (2 yaca)

Bua yueOHoi padoThl: CEeMUHAP C pellleHueM 3a/1a4.

3anaun [4] (ocH.): 5.45,5.48, [2] (mom.):16.6, 16.4, 16.14, 16.16, 16.21, 16.25.

Ilnan cemunapa:

1. Jluama3oH AJUH BOJH BUAUMOIO cBeTa. MOHOXpOMATHUECKHUM U CII0KHBIN
CBET.

2. KorepeHTHbIE BOJIHBI, CIIOCOOBI UX MOJIydeHusa. OnTruueckas pa3HoOCTh X0/a
BOJIH.

3. Nutepdepenmus creta. YcimoBus Min 1 max.

4. VurepdepeHuns B TOHKUX MieHKax. [lomocsl paBHOit Tonmmubl. Konbia
HeroTona.

5. UnrepdepomeTpsl.

3ansitue 8.

Tema: BoanoBasi ontuka: ludppakums cBera (2 yaca)

Bup yueOHoI padoThI: ceMUHAP ¢ pelIeHreM 3a1a4.

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

1. Iudpaxius cBeta, ycioBus ee HaOmoaeHus. [Ipunmun [roiirenca-
Openers.

2. Hudpakumonnas pemetka. [lepuon pemerku. Y cnoBue
max.JAudpakimOHHBIA CTIEKTD.

3. Judpakuus peHTTeHOBCKUX Jydyeil. PEHTreHOBCKasi CIIEKTPOCKOMHUS U
PEHTICHOCTPYKTYPHBIN aHAJIH3.

4. Paspermaronias ciocOOHOCTh ONTHYECKUX MTPUOOPOB.

3ansTue 9.
Tema: BoaHoBasi ontuka: Ionsipu3anus cBera (2 yaca)
Bup yueOHo# padoThIl: ceMUHAP € pelIeHHeM 3a1a4.

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

Ili1an cemunapa:



1. Tlongapr3oBaHHBINA U €CTECTBEHHBIN CBET. [lomHas n yacTuuHas
MOJISIPU3ALIHSL.

2. TMonspuzaropsl. 3akon Martoca. 3akoH bprocrepa.

3. [BoitHoe nydenpenomiienne. OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIN JTyUH.
OnTtuueckas 0Chb KpHUCTaIa.

4. OnTUYeCKU aKTUBHBIE BEIIECTBA. YTOJ MOBOPOTA INIOCKOCTH MOJSPU3AIUU.

5. Tonspumerpus.

3ausTue 10.

Tema: BosiHoBasi onTuka (2 yaca)

Bup yueOHoit padotbi: CocTaBiieHre U pelIeHne 3a1a4.
MAQO — cocmasnenue 3aoau.

3ansaTue 11.

Tema: BosiHoBasi onTuka (2 yaca)

Bua yueonoii padorsi: KonTpoabnasi padora 2.
3ansaTue 12.

Tema: B3aumoaeiicTBue cBeTa ¢ BelecTBOM (2 yaca)
Bup yueOHoI padoThI: ceMUHAP ¢ pelIeHreM 3a1a4.
3anmaun [4] (ocH.): 5.93, 5.106, 5.108.

Ili1an cemunapa:

1. Hucriepcus cBeTa, BUJIBI JUCIICPCHUU.
2. Tlornmomenue cBera. 3akoH Jlambepra-byrepa. KoaddunmeHT normomeHus.
3. Paccesaue cBera. 3akoH Panes.

3ansaTue 13.
Tema: KBanToBasi ontuka: TemnoBoe usinydenue (2 yaca)

Bup yueOHoI padoThl: ceMUHAP € pelleHreM 3a1a4.

3anaun [4] (ocn.): 5.212, 5.214, 5.215, [2] (nor.): 18.1, 18.4, 18.12, 18.15, 18.16,
18.22.

Ilnan cemunapa:

1. TemnoBoe u3my4YeHUE, XapaKTEPUCTUKU TETIIOBOTO U3ITyUCHUS.

2. 3aKOHBI TEIJIOBOTO U3TyUYEHUSI.

3. Ksanr, sneprus kBanta. [loctosnnas [1nanka. OObsicHEHHE 3aKOHOB
TEIJIOBOTO U3TYUYCHHUS.

4. Onrudeckasi IUPOMETPUSL.



3ansaTue 14.
Tema: B3aumopeiicTBue cBera ¢ BemecTrsoM. TerioBoe usiydeHue (2 yaca).
Bup yueoHoii pa6otbi: KonTposbHas pabora 3.
3ansarue 15.
Tema: OnTuka (2 yaca).
Buna yuye6Hnoii padorni: TectupoBanmue.
3ausitue 16.
Tema: OnTuyeckne mpuOOPHLI M METObI HCCIEeI0BAHUSA (2 Yaca)
Bup yueOHo# padoThI: ceMuHap.
MAQO — cemunap-xoughepenyus.
3ansTue 17.
Tema: Onruyeckue npuOOPHI U METOAbI HCCICI0BAHMS (2 Yaca)
Bup yueOHoi1 padoThI: ceMuHap.
MAO — cemunap-kongpepenyus.
3aunstue 18.
Tema: OnTuka (2 yaca)
Bup yueOHO# padoThI: 3aUeTHOE 3aHSATHE.
JlaGopaTtopnbie padoThl (18 yacoB)

4 cemectp (18 yacon)

JlaGoparopnasi padora Nel: OnpeaesieHue noKa3zarejsi NpeJTOMJICHHS
JKMAKOCTH mnpu mnomomu pedpaxromerpa. OnpeneneHue KOHUEHTPALMH
CIIMPTOBOI0 PacTBopa pepakroMeTpudecKumM MeToaoM (4 yaca).

Conep:xanue 3aHATHSA:

1. O3zHakomiieHHe ¢ pepakTOMETPOM U METOJAUKOM pabOThI C HUM.

2. N3mepenue mnokasarened NPEeIoOMIIEHHUST W CPEIHEN JHUCIEPCUH
JKUJIKOCTEW, BBIOAHHBIX  IpenojaBaresieM.  OnpenesieHue  MOrpPenIHOCTen
WU3MEPEHUS.

3. Onpenenenue BHAA JKUAKOCTH MO HU3MEPEHHOMY IOKAa3aTENIo

MMPpCIIOMIICHHUA.



4. [locTpoeHne  rpagyMpOBOYHOM  KPUBOM  JUIA  ONPENEIICHMS
KOHLIEHTpaIMy CIUPTOBOIO PacTBOpA.

S. OmnpeneneHne HEM3BECTHOW KOHIIEHTPALMU PACTBOPA.

6. Odopmiierne otdera, GpopMynupoBaHrue BbiBoga 00 3¢h(HEKTUBHOCTH

pedpakTOMETpUIECKOTO METOIA.

JlaGopaTtopnass paGora Ne2: H3mepenue paguyca KPUBHM3HBI JHMH3bI NPH
nomoiuu koJienn Horortona (4 yaca).

Conep:xanue 3aHATHA:

1. O3nakomsieHne ¢ JabopatopHoOil ycTaHOBKkoul. [lomyueHue Koserr
Hprorona.

2. W3mepenne paamycoB KOJIeI pa3HOTO MOPSAKA.

3. Boruncnenue pajgnyca KpUBU3HBI JIMH3BL. Pacuer morpenHocTen.

4, Odopmiienue otuera, GopMyIupoBaHue BbIBOJIa 00 3(P(HEKTUBHOCTH

Metona kojen HprOTOHA Ha OCHOBE CpaBHEHMS JEHWCTBUTEIBHOIO paauyca
KPUBU3HBI JIMH3bI U BBIYUCIEHHOTO YKCIIEPUMEHTAIBHBIM METOIOM.
Conep:xanue 3aHATUA:
1. O3nakomyieHue ¢ JabopaTopHOil ycTaHOBKOH. OmpeneneHue mnepuoja
Tu(dPaKIIMOHHON PEIIETKH.
2. Ilomyuenue mudpakMOHHON KapTHHBL. M3MepeHue pacCTOSHUN MEXITy
MaKCUMYMaMH OCBEILIEHHOCTU U MEXIY PEIIETKOW U SKPAHOM.
3. Bpruncnenue IIMHBI BOJHBI CBETA.
4. Odopmnenue otuera, ¢GopMmyJIHMpoBaHHE BbIBOJA 00 d(PdekTuBHOCTU
WCITIOJIB30BaHUs TUGPAKIIMOHHOMN PEIIeTKH [l U3MEPEHUSI IJTUH BOJIH CBETA
Ha OCHOBE CPAaBHEHHS MOJYYEHHOI'O 3HAYEHUS JJIMHBI BOJHBI U 3HAYECHUS,

YKa3aHHOTO B MACIIOPTE Jia3epa.

JlaGopaTopnasi pa6ora Ned: M3mepenne (pOKYyCHOTr0 pPacCTOSIHUS JIUH3BI
(4 yaca).
Conep:xanue 3aHATHSA:

1. OznakomiieHHe ¢ 1a00PaTOPHOIN YCTaHOBKOM.



2. Tlonmyuenue yeTkoro n3o0pakeHHUs MpeaMeTa MPU MOMOIIM COOMparoIei
JIMH3BIL.

3. U3mepenue paccrossHUM OT JMH3BI 0 MOpeaMera U OT JHH3bI [0
U300paXKeHHUS.

4. OmnpeneneHue GOKyCHOTO PACCTOSHUS JIUH3BI.

5. OdopmieHue oT4YeTa, CpPABHEHHUE TMOJYYEHHOTO SKCIEPUMEHTAIBHO

3HAYEHUs C JEHCTBUTENbHBIM, (POPMYITHpPOBAHUE BHIBOAA.

JlaGopaTopnasi padora Ne5: IIpoBepka 3axkona Masroca (2 yaca).

Conep:xanue 3aHATHA:

1. OznakomiieHH€ ¢ 1a00PATOPHOI YCTaHOBKOM.

2. W3mepenue cuiabl GOTOTOKA MPHU PA3TUYHBIX yriaX MEXTY TIOCKOCTIMHU
MOJISIPU3ALIMY MOJIIPU3aTOPA U AHAIIU3ATOPA.

3. Iloctpoenue rpaduka 3aBUCUMOCTH CHJIBI (POTOTOKA OT yria MEXIy
MJIOCKOCTSAMM TMOJIIPU3AIIUU MOJISIPU3aTOpa U aHAJIM3aTOpA.

4. Odopmaenue otuera, GopMyaIupoBaHHUE BBIBOAA 00 AKCIIEPHUMEHTAIHLHOM

MOATBEPKAECHUH 3aKoHa Mairoca.

IH1LYYEBHO-METO/JIMYECKOE OBECIIEYUEHHUE
CAMOCTOSTEJBHOM PABOTHI OBYYAIOIIIUXCSI
Y4eOHO-METOAUYECKOE oOecrieueHue CaMOCTOSITEIILHON paboThI

oOyuaroluxcs nmo aucuumuimHe «OnTuka, aToMHas (U3MKa» MPEICTaBICHO B
[Tpunoxenuu 1 u BKiItO4aeT B ceOs:

HJ'IaH-Fpa(l)I/IK BBINIOJIHEHUSI CaMOCTOSITEIILHOM pa6OTBI 10 JUCHUIIJIMHE, B TOM
HUCJIC:
— HPHUMCPHBIC HOPMbI BPCMCHH HA BBIIIOJIHCHUC I10 KaXX/IOMY 3aJ/IaHUTO,

—  XapaKTEPHUCTHKA 33JaHUM I CAMOCTOSITEIbHON pabOThl O0YJArOIIINXCS
¥ METOJMYECKHE PEKOMEH/IAIIMH TI0 UX BBITIOJHEHUIO;

— TpebOBaHWS K TPEACTABICHUIO W  O(QOPMIICHHIO  pE3yIbTaTOB
CaMOCTOSITENIHOM paboThI;

— KpPUTCPHUH OLCHKH BBIITOJTHCHUA CaMOCTOSITEJIbHOM pa6OTI>I.



IV. KOHTPOJIb JOCTUXKEHWS LIEJIEM KYPCA

Ne | Konrpomupy Kopap! u sTansl popMupoBaHust KOMIETEHIHIHA OneHouHbIE CpECTBA
/ E€MBbIC TeKYIIUH MIPOMEXK
IT pa3aciibl / KOHTPOJIb yTOYHas
TEMBI arTecTaill
JHUCIUILINHBI ust
1 | Moayns 1. OIIK- OtBer Ha | 3auer
I'eomerpuuec | 5 ceMHUHape, Bomp. k
Kasi 1 3HaeT OCHOBHEIE MOHATHS U 3aKOHBI ONITHKHU B cobecenosanu | 3auery:1
BOJIHOBas o0BeMe, HeOOXOUMOM JIJIST TOHUMAaHMS € npu gomycke | -15
OINTHKA OCHOBHBIX 3aKOHOMEPHOCTEH (HH3UYCCKHX, k1/p (YO-1)
XHUMHUYECKHUX, OMOXUMHUYECKHUX, Tect Nel (HP-
OMOTEXHOJIOTHYECKHUX MPOLIECCOB 1)
Koncnekr
(I1P-7)
YMeer pemiath 3a1a4u 10 ONTHKE, UCIIOIb30BaTh | Permenue 3aueT
¢usndeckue mpruOOpsl U HGU3NIECKUE METOIBI 3anay (I1P-2) V1=
UCCIICIOBAHUS TS OTPEICICHUS JlaGopatopuast | V.3
KOJINYECTBCHHBIX XapaKTEPHUCTHK U COCTaBa pabora (ITP-6)
BCIICCTBA, HpOBO,HI/ITB MaTCMaTI/I‘ICCKyIO
00paboTKy pe3yIbTaTOB U3MEPCHUS;
Baaneer HaBbikamu MpoBeieHus TeopeTuueckux | JlabopatopHas | 3ader
Y 9KCIIEPUMEHTAIBHBIX UCCIICIOBAaHUN H pa6ora (TTP-6) | V.2
NPEJICTaBICHHS UX PE3YIILTATOB.
OtBer Ha | DK3aMeH
3HaeT OCHOBHEIE IIOHATHS U 3aKOHBI KBAHTOBOK CEMHIHape, Bormp. k
Teopun B 06beMe, HeOOXOMMMOM I HoHMMaHus | coOecenoBanu | 9k3.:1-10
OCHOBHBIX 3aKOHOMEPHOCTEH (PH3MIECKHUX, € MpH JOMYyCKe
XUMHUYECKHX, ONOXUMHUUYECKUX, k 1/p (YO-1)
Moy 2. OMOTEXHOJIOTNUECKUX MPOLIECCOB K
OCHOBBI OHCIIEKT
5 KBAHTOBOM OIIK (ITP-7)
OTITUKH U ~ | ¥Ymeer peuiaTh 3a/1auu 110 KBAHTOBOM ONTHKE, Pemenue DK3aMeH
KBAaHTOBOI 5 UCIIOJIb30BaTh (YU3NYECKUE MPUOOPHI U zamau (ITP-2) V4,Y.5
MEXaHUKH (U3MYECKUE METO bl UCCIICOBAHUS IS JlaGopaTopHas
OHpe}IeHeHI/IH KOJINYECCTBCHHBIX XapaKTepI/ICTI/IK nu paGOTa (HP'6)
COCTaBa BEIIECTBA, MPOBOAUTH MATEMATHYCCKYIO
00paboTKy pe3yabTaToB U3MEPEHUS;
Buiajgeer HaBbIKaMu IIpOBeieHUs TeopeTudeckux | JlabopaTopHas | Dk3aMeH
1 9KCIIEPUMEHTAIBHBIX UCCIICIOBAHUIN U pabora (TTP-6) | V.4
MPEICTABJICHUS UX PE3YIIbTATOB.
Moayib 3. OtBer Ha | DK3aMeH
ATtomuast 3HaeT OCHOBHBIC ITOHATHS U 3aKOHBI aTOMHOM CCMHMHaApCE, Bormp. k
3 buzuka u OIIK- | ¢usuxu B 06beMe, HeOOXOMMOM [T IOHMMaHHs | cobecenoBanu | 3k3.:11-
OCHOBBI 5 OCHOBHBIX 3aKOHOMEPHOCTEi! (PU3NUECKIX, ¢ npu jomycke | 15
KBAaHTOBOHI XUMHYECKUX, OMOXHMHYCCKHX, k a/p (YO-1)
3JICKTPOHHUKH OMOTEXHOIOTHIECKUX IponeccoB Kouncnoekr

(ITP-7)




YMeer peniath 3a1a41 110 aTOMHOM (H3HKE, Pemenne DK3aMeH
UCIIOJIb30BaTh (hH3UYECKUE IPHOOPHI U 3agau (IIP-2) V.7,Y.8
(bu3nYecKue METOBI UCCIICTOBAHMUS JIJIS JlaGopaTopHast
OTpEIENCHNs KOMMHECTBEHHBIX XapaKTEPUCTHR 1 | haGora (ITP-6)
COCTaBa BEIIECTBA, IPOBOJANUTH MATEMATHIECKYIO
00paboTKy pe3yabTaToB U3MEPEHUS;
Buiajieer HaBbIKaMu TIpoBeieHus TeopeTndeckux | JIabopatopHas | Ok3ameH
Y OKCIICPUMEHTAIBHBIX UCCIIEIOBAHUN U pa6ora (ITP-6)
MIPEACTABICHUSI UX PE3yIbTaTOB. VY.7 , V.8
OtBer Ha | DK3aMeH
CeMHHape, Bomnp.x
3HaeT OCHOBHbBIC IIOHSATHUS M 3aKOHBI SICPHOM cobece/1oBaHu | 9K3.:
¢m3uKu B 06BeMe, He0OXOMMOM JITA OHMMaHus | € IpH pomycke | 16-24
OCHOBHBIX 3aKOHOMEPHOCTEN (PU3HUECKUX, k1/p (VO-1)
XUMHYECKUX, OMOXUMHYECKUX, Komcmekr
OMOTEXHOIOTMUECKUX MPOLIECCOB (ITP-7)
Tect Ne2 (IIP-
Monyns 4. OIIK- 1)
Anepuas 5 VMeeT 3anuchIBaTh sEpHbIE PEAKIMU U PeliaTh | PerreHue DK3aMeH
¢u3nka. 3a/1a4H 110 JAEPHOU (PHU3HKE, UCTIOIB30BATh 3anay (ITP-2) V.6, V.9
¢usnueckue npuOOPbI U GU3NUECKUE METO/BI Jla6oparopHast
WCCIICTIOBAHUS JUIsI OTPEICIICHUS pabora (ITP-6)
KOJINYECTBCHHBIX XapaKTEPUCTHK U COCTaBa
BEIIIECTBA, IPOBOJUTH MATEMATHYECKYIO
00paboOTKy Pe3yJIbTATOB U3MEPCHUS;
Biajeer HaBbIKaMu POBeieHUs TeopeTndeckux | JlaGopaTopHas | DK3ameH
Y DKCIIEPUMEHTAIBHBIX UCCIEIOBAaHUN U pa60Ta (HP-6) vV.6,¥.9
NPEJICTABIICHHS UX PE3YJIbTATOB.

V. ClINCOK YYEBHOM JINTEPATYPHI U TH®OPMAIIMOHHO-
METOANYECKOE OBECIHEYEHHUE JUCHUIIJINHBI
OcHoBHas auTEparypa

(onexmponnwvie u neuammvie uz0anus)
1. ®enoposa B.H., ®aycroB E.B. ®u3uka [DnekTpoHHBIN pecypc] : yueOHUK

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

2. CrenanoBa B.A. ®wusuka [DaeKTpoHHBIN pecypc| nabopaTOPHbIT
NpPaKTUKyM C KoMmmbloTepHbIMH Mozaensimu / B.A. CrenanoBa. —
DJIEKTPOH. TEeKCTOBbIE AaHHble. — M. : M3marensckuit JJom MUCuC,
2010. — 128 c¢. — 2227-8397. —

http://www.iprbookshop.ru/56596.html

Pexum  pgocryma:

JlomoJTHUTEIbHAsI JIUTepaTypa
(neuammvie u snexmponmvie uz0anus)



http://www.studentlibrary.ru/book/ISBN9785970419830.html

1. Uenues, A.Jl. ®usnka [DnexkTpoHHBIN pecypc] : yueOHoe mocodue / A.Jl.
NBnueB. — Onektpod. gaH. — Cankrt-IletepOypr : Jlans, 2009. — 672 c.
— Pexxum moctyma: https://e.lanbook.com/book/163.

2. Kyp6aueB FO.®. ®uszuka [DnekTpoHHEIH pecypc] : yaeOHoe mocodue /
FO.®. Kypb6aueB. — DEeKTpOH. TEKCTOBbIE NaHHbIe. — M. : EBpazuiickuii
OTKPBITBIA UHCTUTYT, 2011. — 216 ¢. — 978-5-374-00523-3. — Pexum
nocryma: http://www.iprbookshop.ru/11106.html

Ilepeuenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALIUOHHOMN ceTH
«AHTepHeT»

1. DnekTpoHHas (pu3MUecKas SHIUKIoneaus [DinekTpoHHbid pecype] //

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

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH

U MPOrpaMMHOI0 olecredeHnst

B yuebnom mpomecce mo gucnuiuiiHe «®DU3MKA» HUCTOJB3YIOTCS
cienyrone WH(POPMAIMOHHO-CIIPABOYHBIC W TIOMCKOBBIE CHCTEMBI, a TaKXKe
MIpOTrpaMMHOE 00ECIICUCHHE B DJICKTPOHHBIC OMOIHOTECYHBIC CHCTEMBI:

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

IIpoepammnoe obecneuenue:

— Onmnepanmonnas cuctema Windows;

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

— [lakeT cTaHmapTHBIX TPOTPAMM JIJIsi BHITIOJIHEHUS TA0OPATOPHBIX paboT

DnexmporHbvle OUOIUOMEUHbLE CUCTNEMbL:

— Hayunas snexrponnas 6ubmuoreka eLIBRARY.RU — pexxum nocryna
URL: http://elibrary.ru/defaultx.asp

VI. METOJIMYECKHUE YKA3ZAHUS IO OCBOEHUIO
T CTUTIIAHBI

Pabora Ha jJeknuu.
OcHoBHas 3ajja4a MpU CIYIIAHUU JIEKIUU — YUYUTHCS MBICIHUTh, MOHUMATh

HACHU, H3JIaracMbIC JICKTOPOM. .HGKI_[I/II/I ABIAIOTCA OAHMM H3 OCHOBHBIX BHJ0B


https://e.lanbook.com/book/163
http://www.iprbookshop.ru/11106.html
http://femto.com.ua/index1.html
http://elibrary.ru/defaultx.asp

3aHATUN B By3e. Ha Jekumsax m3ydaercss B OCHOBHOM TEOPETHUYECKUMU MaTephall.
Buenpenne B yd4eOHBIM  MpoLecC HOBBIX  TEXHHUYECKHX  CPEICTB U
POrpaMMUPOBAHHOTO OOYYEHHSI OJDKHO MOBBIIIATH KauyecTBO, 3((PEKTUBHOCTH
nexknuid. TeM He MEeHee M3BECTHBIN CIEIUATNCT B 00JACTH MEXaHUKHU Mpodeccop
B.JI. KuprninueB yTBepkaai, 4To «IOKa KUBET YEIOBEYECTBO, HE YMOJIKHET JKUBAs
peub U nepeaaya 3TOM peyblo MOJIOKEHUA HAYKI.

Bo3moxxHbl 7Be (HOpMBI JEKIIMOHHBIX 3aHITHH: TepBas — CTYJIEHT 3apaHee
3HAKOMHTCSI C COJIEPKAHHMEM JIEKIHUH [0 JUTEpaType, KOTopas pPEeKOMEHIOBaHa
JIEKTOPOM; BTOpas — CTYAEHT MPUXOAUT Ha JEKLHUIO, HE 3HAasl, 0 4eM OyAeT UATU
peub. IlepBas Qopma sBiseTcs uACaNbHOW JUIsl YCBOEHHUS TEOPETUYECKOIO
MaTepuaia, HO Ha IPAKTUKE OHA BCTpedaeTcs penaxo. Yaiie mMeer MecTto Bropas
dbopma.

3anuce nexyuu. ITpuHATO cuUMTaTh, YTO HEOOXOJUMO 3aNHUCHIBATH IJIABHOE,
OCHOBHOE B JIeKIMU. D10 BepHO. HO uTO ke siBnsercs rinaBHbM? Eciau cTyneHT He
TOTOBWICS K JIEKIINM, OH HE 3HAET €€ COJEPIKaHUs, I0ATOMY BBIJICIIUTH IJIaBHOE B
X0/ CaMOM JIEKIIMM OBbIBA€T HEJETKO.

OaHuM U3 UEHTPAIbHBIX (PU3MYECKUX TOHATUN SBISETCA TOHSITUE
¢uznyeckoro sBIEHUS. 3a OJHY JIEKIMIO OOBIYHO paccMaTpUBAaeTCs IBa-TpU
¢usznyeckux sBiaeHus. llodToMy BaXKHO OTMETUTh MOMEHT, KOTJa JEKTOp
HAYMHAET TOBOPUTH O TOM WM MHOM (u3nyeckoM siBiaeHuU. M3noxeHue cyTu
($u3NYECKOTo SBJICHUS JEKTOP HAUMHAET C XapaKTEPUCTUKU ero kauecTna. JIeKTop
bopmyaupyeT OObIYHO CYUIHOCTH SIBJICHHS MOCJE JEMOHCTPALMM ONBITA, PUCYHKA
Ha JI0CKe (PUCYHOK MO3BOJISIET HAIVISIAHO MPEACTABUTH CYIIHOCTH SIBJIICHUS), WA
nocyie CJIOBECHOM (opMynupoBKU sBieHUs. KauecTBO SBIEHHUS CTPYKTYpHO
OTpeNeNsaeTcs TpeMs BaXHEUIIUMHU dDJeMEHTaMu: (U3NUECKOM CHCTEMOH,
XapaKTePUCTUKOM OOBEKTOB CHUCTEMBbI M (PU3NYECKUMHU TMPOIECCaMM, KOTOpHIE
OPOUCXOASAT B CHUCTEME. OTH DJJIEMEHThl KadecTBa SIBJICHHUS HEOO0XOIMMO
3a(UKCUPOBATH B CBOEM KOHCIIEKTE.

Jlanee HEOOXOOMMO OTMETUTh MOMEHT I[EpexoJa K  H3JI0KEHUIO

KOJINYECTBEHHOMN CTOPOHBI ABJICHHA, KOrga JICKTOP HAYHET BBIBOAWUTDH OCHOBHOM



¢uznueckuit 3akoH. OOBIYHO CcHayana (POPMYIHPYIOTCS OCHOBHBIE MOJIOKEHUS
buznyecKoil MOJeNN SIBICHUSA, JENAI0TCS JAOMOJHUTENbHbBIC TPEANOI0KEHUS UITH
dbopmynupyercs ycinoBus. Jlanee Bce UIAET MO OOBIYHOM CXeMe: MPUMEHSIOTCS
COOTBETCTBYIOIIME (PU3MUECKHE 3aKOHBI, M COCTABIIACTCS 3aMKHYyTas CHCTEMa
ypaBHEHUH; 3aTeM HJAET dTal MaTeMaTH4eCKuX MpeoOpa3oBaHM, B pe3ylibTare
KOTOPBIX MOJYYaETCs aHATIMTUYECKOE BBIPAKEHUE UCKOMOTO (PU3MUYECKOr0 3aKOHA.
Yro rIaBHOE B KOJHMYECTBEHHOW CTOPOHE SBJICHHI? Bo-IEpBBIX, 3TO OCHOBHBIE
AJIIEMEHTHl (PU3HUECKOW MOJEINH, JTOMOJHUTEIbHBIE MPEANOI0KEHUS U YCIOBUSL.
Bo-BTOpBIX, 3TO 3alIMCh OCHOBHBIX (PM3MYECKUX 3aKOHOB. DTall MAaT€MAaTHYECKHX
npeoOpa3oBaHuii, MATEMATUYECKUX BBIKJIAJJOK MOKHO (PUKCHPOBATh YaCTUYHO. B-
TPETBUX, TO OKOHYATEJIbHOE AHAIMTUYECKOE BBIPAKEHUE 3aKOHA.

Jlanee MOXHO TOBOPUTH O CIEACTBUAX M3 3aKOHA, O IPAKTUYECKOM
IIPUMEHECHUU JAHHOTO SIBJICHUS.

Bueayoumopnas paboma nao xoncnexmom. Xopouio Obl B 3TOT K€ JCHb UITU
Ha CJIEAYIOIIUNA JIeHb 00padoTaTh KOHCIEKT. BOCCTAaHOBUTH BCE MPOMEKYTOUHBIE
BBIKJIAJIKM, TMPONYIIEHHbIE Ha JIEKIUMU TMpU BbIBOAAX 3akoHOB. Cienyer
MpOaHAIN3UPOBATh 3aKOH (ompeneneHus (QU3NUEeCKuX BEIUYUH, (PU3NUECKUN
CMBICJI, YCJIOBHUSI PUMEHHUMOCTH, NMPAKTHYECKOE NPUMEHEHUE 3aKOHOB), a TAKXKE
KOJINYECTBEHHYI0 CTOPOHY M BO3MOYKHOCTH ITPAKTMYECKOIO IIPUMEHEHMUS BCEX
(bu3MUECcKuX SIBICHUI, KOTOPbIE OB PACCMOTPEHBI HA JIEKIIUH.

Bonpocwl k n1ekmopy. Ha nexuum MOKHO 3a/1aBaTh BONPOCHI B MIMCbMEHHOU U
YCTHOHM (opMax, B KOHIIE JIEKIIMH U MO X0y M3JI0KEeHHsI MaTtepuana. Bompocsl —
BaXHBIA 3JIeMEHT Jekiuu. OHHM TOMOTarT YCTaHOBIIEHUIO 0OJiee TECHOTO
KOHTAaKTa MEXIY JIEKTOpOM U ayauropuei. [lo copep:kaHuio BOMPOCH! JOJIKHBI
OTpa)kaTh MaTepHal JAHHOU JICKIIMU WIH Tpeapiayied. GopMmynrpoBKa BOIIPOCOB
JOJKHA OBITh 4YeTKOM U KpaTkod. Bompoc pomkeH ObIThb KOHKPETHBIM.
becnone3nsl 00mue Bompockl. Hampumep, JeKTop, H0OAT0, CKaXKEM B TEUEHUE
COpOKa MUHYT, BBIBOJIUJI CJIOXHBIN (pusnueckuii 3akoH. [loctynun Bompoc: "Mue
HE TMOHATEH BbIBOA 3akoHa. Henws3st nu noBroputh?" Bompoc oOumii u

HEKOHKpeTHbI. He MoxkeT ObITh, YTOOBI CTYIOEHTY OBLJIO HEMOHSITHO BCE, BCE



BBIKJIAJKHU U 3Tanbl. Hesicen, kak npaBuiio, KakOM-TO OJMH 3JIEMEHT, 3Tan. BoT Ha
ATOT AJIEMEHT ¥ HEOOXO0IUMO OOPATHTh BHUMAHUE JICKTOPA.

He pexomenayercss 3agaBarh JIEKTOPY TMOCTOPOHHHE BOIPOCHI, HE
OTHOCSIIIMECS K MaTepUaly JEKIUU, UX MOKHO 3aJ]aBaTh YCTHO MOCJIE JICKIIUH.

PabGora ¢ y4deOHoii JurTepatypoii. CTyJAeHT B TEUYEHHE ceMecTpa 00s3aH
paboTaTth € JMTEpPaTypo, PEKOMEHJIOBAHHON JEKTOpPOM, MpPH TOJITOTOBKE K
CEMUHAPCKUM U JIA0OPATOPHBIM 3aHATHSAM, K KOHTPOJBHBIM paboTam, TIpH
00paboTKe KOHCHIEKTOB JICKIMH, MNpU HamucaHuu pedepaTta, MOATOTOBKE K
3a4eTaM, IK3aMEHaM.

Bo3MokHBI J1Ba caydast:

[) crygent oOpamiaercss K JuTeparype, KOTJa Marepual, MoJIeKalui
M3YUYEHUIO, TPOUNTAH HA JICKIUSAX;

2) CTYIAEHT BBIHYXKJIEH OOpaTUTHCS K YYEOHHKY JJIA M3YyUYCHHs] MaTepuaia,
€lIe HE MPOUYUTAHHOTO HA JIEKIIHSIX.

B mepBoM ciyyae HeoOXOAMMO MPEIBAPUTEIIBHO H3YYUTh Marepual Mo
KOHCIIEKTY JICKIIMI, OTMeYasi TJIaBHbIC "OpUEHTUPHI" Pu3nyeckoro spieHus. Jlanee
NPUCTYyNaTh K YTEHHIO Yy4yeOHWKa, (O3HaKOMJICHHE C MaTepuajoM YydyeOHHKa
JIOJDKHO TIPOUCXOJIUTH TIOJT TEM Ke 0OIIEeMETO0JIOTUYECKUM YTIIOM 3PEHHUS, UTO U
YTeHHE KOHCIIEKTa JIeKIuiA. B yuyeOHWKE MOXKHO MPOYUTATh YTO-TO HOBOE 00
M3y4yaeMOM SIBJICHHH, MOXKET OTKPBITHCS HOBasi CTOPOHA, JIeTallb, HE OTMEUEHHAsI B
nexuuu. Bee 910 Hamo 3adukcupoBaTh Ha MOJSX KOHCTIEKTA JIEKITUH.

Bo BTOpOM ciiydae mojie3HO M3ydaeMblii MaTepuall MpounuTaTh JABa pasza. [Ipu
MEepBOM UTEHHUM 3allUCH HE JIeJIAIOTCSA, MPOMCXOJIUT 3HAKOMCTBO C oOOIIen
CTPYKTYpOU (DU3UYECKOTO SIBJICHUS, C MPAKTUUYECKUM KCIIOIH30BAHUEM SIBICHHUS.
[Ipr BTOPOM YTEHHUU COCTABISETCA KPATKUM KOHCIEKT, B KOTOPOM OTMEUArOTCS
TJIaBHBIC CTPYKTYPHBIC DJIEMEHTHI (PU3UUECKOTO SBJICHHUS.

Pemenue 3agau. CucteMaTH4IECKOE pEIIEHUE 3a/1a4 — HEOOXOIUMOE yCIIOBUE
yCHEUIHOro u3ydeHus Quiuku. PermieHue 3agady momoraer yACHUTH (PU3MUECKUN
CMBICIT SIBJICHUH, 3aKperuisieT B TaMsATH (GOpPMyJbl, TNPUBUBACT HABBIKH

MMPAaKTHYCCKOI'O IPUMCHCHHA TCOPETUUCCKUX 3HAHMU.



[Ipu pemenun 3aga4 HE0OOXOUMO BBITIOJHATH CIETYIOIIEE:

1. Cnenarb 4epTexk, MOACHSIOMMNA 3a7auy (B TE€X CIydasiX, KOTJia 3TO
BO3MOXXHO). BBINONHATE €ro Hamo akKypaTHO IpH IOMOIIM YEPTEKHBIX
IIPUHAJIEKHOCTEN.

2. VYka3aTb OCHOBHBIE 3aKOHBI UM (OpPMYJIbl, HA KOTOpPBIX Oa3upyercs
pelieHrne 3aj1ad, AarTh CJIOBECHYIO (OPMYJIMPOBKY 3THUX 3aKOHOB, Pa3bsCHUTH
OyKkBeHHbIE 0003HaUeHUs, yoTpedisemble Mpy Hanucanuu u ¢popmyn. Eciu mpu
pELICHNN 33a/1a4u MpUMeHsieTcs (popMyJia, MOJIyYE€HHas ISl YaCTHOTO Ciyyasi, HO

BBIpAKAIOIIAs KAKOW-TH00 (PU3MUECKUI 3aKOH, TO €€ CIEAYET BHIBECTH.

3. Pemenne 3amaum COMpoOBOXKIATH KPATKMMH, HO HMCUEPIIBIBAIOILNMHU
IIOSICHECHUSIMH.
4, Pemnte 3amauy B 0011€M BHJIE, T.€. BBIPA3UTh UCKOMYIO BEJTMYMHY B

OyKBEHHBIX OOO3HAUEHHUSAX BEJIMYMH, 3aJaHHBIX B YCIOBUM U B3ATBIX U3
CIPaBOYHBIX TAOJIHII.

duznyeckre 3aJaud BeCbMa MHOIO0Opa3Hbl M J1aTh E€IMHBIM pelent Hx
pelieHuss HeBO3MOXHO. OJHAKO, KakK NpaBUIO, (U3NYECKUE 3aJadyd CIETyeT
pemiatb B oOuiem Buzae. llpu 3TOM cnocobe He NpPOU3BOIATCS BBIUYMUCICHUS
IPOMEKYTOUHBIX ~ BEJIIMYMH;  YHMCIIOBBIE  3HAYEHUS  NOJCTAaBIIIOTCA B
OKOHYATENbHYIO (padouyro) hopmyiTy, BEIpaKaIONyI0 HCKOMYIO BETUYHHY.

S. [loacTaBuTh B padouyro (GopmMyily pasMEpPHOCTH WM COKpAICHHbIE
0003HAYEHHUS €AMHULl U YOETUTHCS B MPABUIBHOCTH €IUHUI] U3MEPEHUS] HCKOMOI
BEJIUYUHBI.

6. Bolpazuth Bce BeNUYMHBIL, BXOJdAlIME B padouyio ¢Gopmyiy, B
ennnunax CU u BeImucaTh UX AJIs1 HATJSAHOCTH CTOJIOMKOM.

1. [TonctaBuTh B OKOHYATEIBHYIO (hOPMYITY, MOJYYCHHYIO B PE3YyJIbTaTe
peleHus 3a/1a4i B OOIIeM BUJIE, YUCIIOBbIC 3HAUEHUS, BbIpaXXCHHBIC B €IUHUIAX
oJHOM cucteMbl. HecobmoneHne 3Toro mpaBmiia MPUBOJIUT K HENPaBUIBLHOMY
pe3ynbTaTy. HCcKitoueHwe M3 3TOro IMpaBujia JIOMyCKaeTcs JHIIb IS TeX

OIHOPOAHBIX BCIWMYNH, KOTOPLIC BXOJAT B BHUJIC COMHOXKHTEJICH C OAHMHAKOBBIMHA



MOKA3aTeNISIMA CTCTICHU B YUCIIUTENb U 3HAMEHATeNb (hopmyiibl. Takue BETHMYUHBI
MOYHO BBIPQXKaTh B JTIOOBIX, HO TOJIBKO OJMHAKOBBIX €UHUIIAX.

8. [IpoBecT BBIUMCIEHUE UCKOMOM BEJIMYMHBI, PYKOBOJCTBYSCH
MpaBUIaMH MPUOIMKCHHBIX BBIUMCICHUH, 3aITUCaTh B OTBETE YMCIOBOC 3HAUCHUE
U COKpaIlleHHOE HAaUMEHOBAHUE €UHUIBI U3MEPEHUSI UCKOMOM BEJIMUUHBI.

Q. [Ipu noxcranoBke B pabouyto popmyiy, a TakyKe MPHU 3aIKUCH OTBETA,
YUCJIOBBIEC 3HAUYCHUS BEJIMUMH 3aIMChIBATh KaK MPOU3BEACHUE JACCATUYHON IpoOu

C OJHOM 3Hauamed HUQpon mepes 3amniaTol Ha COOTBETCTBYIONIYIO CTENEHb MPH

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

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

10. OueHuTh MpaBAONOAOOHOCTh YUCIECHHOTO OTBeTa. B psige cimydaen
Takasi OICHKAa TOMOXET OOHApYy UTh OMIMOOYHOCTHh MOJIYYEHHOTO pe3yJbTara.
Hampumep, KIIJ] TerioBodi MammHBI HE MOXET OBITh OOJBINE €TUHHUIIBI,
AIEKTPUYECKUN 3apsii HE MOXKET OBITh MEHbIIE SJIEMEHTapHOrO 3apsja
e=16x10"19K, cKopocTh Tenma He MOXET ObITH OONBIIE CKOPOCTH CBETa B
BAKyyME€ U T.J.

PaGora Ha J1a0opaTOpHBIX 3aHATHAX. TeOpeTHYECKUH Marepuall,
COOOIIaeMbIl Ha JIEKIMIX, 3aKPEIUIIeTCS B MaMSTH U CBSI3bIBAETCS C MPAKTHKOM
npu pabore B naboparopuu. JlabopaTtopHble 3aHITHS JalOT OoJiee HATISIHOE
MPECTaBICHUE O MTPOTEKAHUU SIBIICHUM U MPOIIECCOB.

Benukuii pycckuii yuyenwsii M. B. JloMoHocoB roBopwi: "OauH ONBIT s
CTaBJIIO BBIIIIC, YEM THICAYY MHEHHM, POKICHHBIX TOJILKO BOOOpakeHUuEM" .

Bo Bcex mabopaTopusx CymecTByrOT 0COObIe MpaBuiia MOBEICHUS CTYICHTOB,

KOTOPLBIC H€O6XOI[I/IMO HCYKOCHHUTCIIbHO CO6J'HOI[3TI>. Omu npaeula Has3vl6aronmcA

npasujilamu mexHuKu bezonacrocmu.

3a 3HaHWE MPaBWJI TEXHUKH OE30MACHOCTH U 00S3aTEIHCTBO WX BBIOIHATH
KQKJIBIM CTYJCHT JIOJDKEH PACIUCATHCSA B COOTBETCTBYIOIIEM JKypHAJIE.
Iloocomosxka Kk evinonnenuto Jnabopamopuou pabomel. 3anaHue (TemMy

paboThI) CTYJICHT MOJIy4aeT Ha MPEAbIAYIIEM 3aHITUHU. [[oMalllHIOI0 TOATOTOBKY K



paboTe pEeKOMEHAYeTCS BECTH CleayronmM oOpa3zoMm. [IpounTtaTh ummeromeecs
omucaHWe pabOThl W OTMETUTh BO3HUKIINE BOMPOCHI W HESCHOCTH. 3aTeM
POYHUTATh COOTBETCTBYIOIINE pa3/Ieibl M0 yYeOHNKAM WM KOHCIIEKTaM JICKIIHA.
[Tocie 3TOTO CHOBa BEPHYTHCS W K OMHCAHHIO, TOIPOOHO MpopadoTaTh €ro H
0COOCHHO YacTh, MOCBSIICHHYIO MPAKTHUKE, CAENaTh 3alicH B paboueil TeTpau,
COCTaBUTH U 3aMUCaTh MPUMEPHBIH IJIaH MPOBEICHUS YKCIIEPHUMEHTA.

[Tpuas Ha 3aHATHE, CTYIEHT MPEABSIBISET MPETOIaBaTeNI0 CBOIO Pabouyro
TETpajab C 3alUCSAMH, MPOJCTAaHHBIMA BO BPEMs MOATOTOBKH K padoTe, U caaer
oT4eT Mo mpeapiaymen. [locae 3Toro MOXKHO, ¢ pa3pemIeHUs MPErnoaaBaTels,
MOJIONTH K CBOEMYy pabodeMy MECTy W O3HAKOMHUTHLCS C YCTaHOBKOW, 3alicaTth B
pabouyto TeTpalib JaHHbIE O TPUOOpax.

[lepen BeIMONHEHWEM pPabOTHI CTYACGHT OecemayeT ¢ TpernojaBareieM
(mpoBOAMTCS JOMYCK K pabOTe), MpU STOM BBISICHAETCS, HACKOJIBKO CTYACHT
MOATOTOBJIEH K padoTe.

Henooecomoenenunwiii cmyoenm k pabome He donyckaemcs. Ecnu pe3ynbTaThl
OTpoca YJOBJIETBOPUTEIbHBI, CTYICHT MOXKET BBIMTOJIHATH PaboTYy.

[To okoHYaHWU W3MEPEHHUH CTYACHT IMOKa3bIBACT IMOJYYCHHBIC PE3yJIbTATHI
MPErnoIaBaTeito, KOTOPBIM TpOBEpsSeT U TMOJNMUChIBaeT ux (0e3 moanucu
mpernojiaBaresiss pabora HE CYUTAeTcs BbINOJHEHHOH). [locrme 3Toro MoKHO
pa300paTh YCTAaHOBKY M MPUBECTH B MOPSAIOK pabodee MecCTo.

OO0OpaboTka pe3ynbTaToB W OGMOPMIICHHE OT4YeTa MPOBOJIUTCA B TEUYCHUE
HEJICIM TI0CJIC BBIMONHEHUS paboThl. CTYyAEHT, HE CHABIIMH OT4YeTa B CPOK, K
clieayromel paboTe He AOMyCKaeTCsl.

Tpebosanus, npeovasnsemvie k omuemy. Order (JlabopaTopHas KapTOuKa)
JIOJDKEH TIOJTHOCTBIO OTpakaTh BCE MPOBEICHHBIC M3MEPEHUS, BBIUUCICHUS U MX
pesynbrathl. [Ipu orenke pabOThI CTyIEHTA MPENOIaBaTeNIb YYUTHIBAET BCE ATAIBI
paboTHI CTyAeHTa HaJ OT4eTOM. Eciu omuem ne Obll npuHam npenooasamenem u
6038pawyeH 0 00pabomKu, Mo 8ce UCNPABIEHUS BHOCAMCS 8 MOM Jce IKIEMNIAD

oT4cCTa; IIpH HGO6XOI[I/IMOCTI/I MOXXHO I[O6aBJI$[TI) K HEMY 4YHCTBIC JIMCTBI, HO



MEPBOHAYAIILHBIN BapUAHT C TIOMETKAMH TPETOaBaTeNs IOJDKEH OBITh COXPaHEH.
THomuume: owubKu Heo6X00UMO UCIPABIAMb, HO He npAmamy!

Otuet no abopaTopHOi paboTe JOJIKEH COJEPKATh:

1. Kpatkyto ¢popMynupoBKy 1171 pabOTHI.

2. CxemaTHYeCKUW 4YepTekK, MOSCHAIOMIUNA YCTPOMCTBO Mpubopa WUiIu
YCTAHOBKH Y MIPUHLMUII €T0 JACHCTBHUS.

3. Kparkyro Teopmro, coaepxamryro  pabouyio  dopmyny WU
MOCJIEIOBATEILHOCTh (POPMYIL.

4. Pe3ynbTaThl U3MEpeHUN (10 BO3MOXXHOCTH B (opme Tabnuiy). B otuere
CIEAYET MPUBOJINUTH PE3YJIbTAThl BCEX W3MEPEHUM, B TOM UYHCIIE M OKa3aBIIUXCS
OIIMOOYHBIMU. YKa3bIBAa€TCS M MPUYMHA, 1O KOTOPOH OHU HCKIIOUEHBI U3
NAITBHEUIINX BEIYNUCIICHUH.

5. Beruucnenue pe3ynbTaToB. BerunciaeHuss NpuBOIATCS B CIEAYIOLIEM BUJIE:
BBINIUCHIBACTCSl CHavyayna QopMyna B oOmeM BHjae, 3aTeM Ta ke ¢dopMmysna C
MOJICTAHOBKOM YMCJICHHBIX 3HAYECHWI BEJIMYMHBI. ECM OgHAa M Ta K€ BEIMYMHA
BBIYHCIIIETCS] HECKOJIBKO pa3, TO (OpMyITy MTOBTOPATH HE CIEAYeT.

6. Bpiuucnenue mnorpemHocteid. IlpuBogsarcs QopMynbl  BBIYUCICHUS
MOTPENTHOCTEN U PacUeThl MO ATUM (opMyiam.

7. OKOHYATEIBHBIN PE3YNbTAT WIIN TA0JINIIA PE3YIIHTATOB.

8. BwBogpl. K HHM OTHOCATCS: 3aKJIOUYEHHE O COOTBETCTBUHU
DKCIIEPUMEHTAIIBHBIX PE3YyJIbTaTOB TEOPETHUYECKUM, O BO3MOYKHBIX ITPUUYMHAX
OTKJIOHEHUH, O CPABHUTEIBHOM POJIM OTIAEJIBHBIX MCTOYHHUKOB IOTPEIIHOCTEU, O
HeJI0CTaTKaxX MPUMEHSIEMOro METo/1a, MPUOOPOB U T.I.

[Tpu mony4yeHnu goImycka K 1abopaTopHON paboTe U 3alIUTE TEOPUH CTYICHT
JIOJKEH MOKa3aTh:

1. SIcHoe mnOHMMaHHWE TOCTABJICHHON TeEped HUM 3aJadyd. 3HaHUE

(bU3UYECKON CYIITHOCTH SBJICHHM, KOTOPBIE OYIyT U3y4aThCsl, YMEHHUE JIaTh
YETKOE OMPEACIICHUE BCEX U3MEPSIEMbIX BEJIUYKH.
2. 3HaHWE OCHOBHBIX (PM3MUECKUX 3aKOHOB MO TeMe pPabOThl M YMEHHE UX

HCIIOJIB30BaTh JJIA 00BACHCHUS CYOIHOCTH N3ydaCMbIX SIBJICHU.



3. SIcHOe MOHMMaHUE MPUMEHSEMOT0 METO/a U3MEpPEHU, 3HaHUE MPUHIIUIA
JEUCTBUSA U, 110 KPaHEN Mepe, B OCHOBHBIX YEPTax, - YCTPOMCTBA MCIOJIb3yEMBIX
B paboTe MpuOOPOB, HABBIKK PAOOTHI C IPUOOPAMH.

2. YMeHHE BBIBECTH M OOBSCHUTH pacueTHyio ¢opmymy. [Ipu BeIBOIE
bopMyIIbI CIEAYET UCXOIUTh U3 OCHOBHBIX 3aKOHOB (3akOHBI HbroTOHA,
3aKOHBI COXpaHeHMsl, 3akoH OMa u T.11.).

3. 3HaHMe METOJIOB pacyeTa MOrpemHOCTeN (PU3HUECKUX BEIUYHUH.

4. 3HaHue TpaBUJ TEXHUKH O0€30MAaCHOCTH MpHU padoTe B J1aOOpaTOpUsIX
(bu3HKH.

3anoMuHaTh CIEAYEeT TOJIBKO OCHOBHBIE (OPMYJBI M MAaTeMaTUYECKYIO
(GOpMyJIMPOBKY OCHOBHBIX 3aKOHOB.

IoaroroBka k 3auery u 3Kk3aMeny. /[ nonydyeHus 3auera HEOOXOIMMO B
KaJICHJapHbIE CPOKM BBITIOJIHUTh M CHATh BCE J1abOpaTopHbIE pabOThl U HHBIE
3aJjaHus, T.€. K 3a4€THOM HeJene (3TO MOCHeqHss HeAels epesl SK3aMeHallMOHHON
ceccuei) T0KHbBI ObITh BBIIOJIHEHBI BCE MEXKCECCHOHHBIE pa0oThL. [0 oTIEeTbHBIM
BOIpOCaM Kypca, Ipexae BCEro TeM, KOTOpble ObUIM JaHbl HA CAMOCTOSITENIbHYIO
MOJATOTOBKY, Ha 3a4€THOM HeZeJie MPOBOJIUTCA KOHTPOJIbHOE cOOeCeI0OBaHUE.

B npouecce cobecenoBanus CTYJEHT JOJDKEH MOCTapaThCsl NPOSBUTH 3HAHUE
oOIIel CTPYKTYphl Kypca, CHCTEMbl OCHOBHBIX IIOHSTHH, SBIICHHH, 3aKOHOB
BOKHEUIIUX (PU3NYECKUX TEOPHUH.

DK3aMeH MO JIUCUUIUIMHE — UTOr paldOThl CTYy/JCHTa B TE€YEHHE CEMECTpa.
['0TOBUTBCA K 9K3aMEHY CIEIYET YK€ C TIEPBBIX HE/eNb CEMECTPA, HE OTKJIA IbIBas
3Ty paboTy Ha SK3aMEHALlMOHHYIO ceccuio. HeoOXxoanumo B KajeHIapHbIE CPOKHU
BBINIOJIHUTH U CAATh BCE JAOOpATOpHBIE padOThl M MHbBIE 3aJ]aHus, T.€. K 3a4€THON
Hezene (3TO MOCTeAHsAs HeAels nepes SK3aMeHAIIMOHHOW CecCHei) TOJKHBI ObITh
BBITIOJIHEHBI BCE MEXKCECCUOHHBIE PAOOTHI.

B Teuenume cemectpa HeoO0XoauMO paboOTaTh C KOHCIIEKTOM, T.€.
CUCTEMATU3UPOBATh MaTepual JIEKIUI. 32 CEMECTP U3y4arOTCsl, KaK MPaBUIIO, JIBE-
Tpu (U3MYECKUE Teopur. YueOHbI MaTepuan, OTHOCSIIUICI K OJHOU

¢buznyeckoil Teopun, oueHb BeIuK. [IpITaThCA K€ YyCBOUTH HECKOJIBKO (PU3NUECKHUX



TEOpPUU 3a TPU-YETHIPE JHS SK3aMEHALIMOHHOM CECCUM — TPYJIHOE U OE3HaIEkKHOE
neno. LleHHOCTh TakuM 00pa3oM YCBOECHHBIX 3HAHUN HEBEJIMKA, OHHM OBICTPO
yneryunBaioTcs. Heo6xoanmo 3HaTh OOIIyIO0 CTPYKTYpPY (pU3MUeckoil Teopuu: ee
TPU OCHOBHBIE YACTH:

1. OMnupuYecKuil U TEOpEeTUUECKU 6a3uc.

2. Slopo Tteopun (OCHOBHBIE (hU3HUECKHE TOHATUA, (yHIAMEHTAJIbHbIC
3aKOHBI U SIBJICHUS).

3. CiieicTBUS TEOPHH.

Ha »T0li 0OCHOBE M Hal0 PACCMOTPETH J1000€ (PU3NUECKOE ABICHUE, KOTOPOE
MOJKET OBITh MPEIOKEHO 3K3aMEHATOPOM.

3Has oOLIyI0 CTPYKTYpPY (PU3HUECKON TEOpUH, BECh YUEOHBI MaTepuai Io
U3y4aeMOi TEOPUH MOKHO PacIoJIOKUTh OYKBaJIbHO HAa OJIHOM CTpaHUIIE.

OtBer Ha 3Kk3aMeHe. B oTBere Ha Bompochl OuiieTa, a TaKKe M B
JOTIOJTHUTENBHOW Oecesie CTYJIeHT JOJIKEH MOCTapaThbcs MPOSBUTH 3HAHUE OOILEH
CTPYKTYpBI Kypca, 3HaHHE TJIaBHBIX (PU3NYECKUX TEOPHM, UX CTPYKTYpY, 3HaAHHUE
CUCTEMBI OCHOBHBIX IOHATHM, SIBJICHUN, 3aKOHOB KaXXIO0M M3 Teopuil. CTyAeHT
JIOJKEH YMETh Kau€CTBEHHO aHAJIM3UPOBaTh (PU3NUECKHE SABJICHUS U TIOKa3aTh, KaK
NaHHOE (PU3MUYECKOE SIBICHUE NPUMEHSETCS B Pa3IMUHBIX 00J1aCTAX TEXHUKU.

Koncyabranun. KoHCynpTaliuu TpoOBOASTCA B TEUEHHE CEMeECTpa
(Texymue) U mepen dk3aMeHoM (TpeadK3amMeHanroHHble). Hamo mocemars 1e u
npyrue. Xopowmuid 3p@exT AaeT Ta KOHCYIbTalUs, K KOTOPOM CTYIEHT 3apaHee
rOTOBUTCA. UTO 3HAUUT MOATOTOBUTHCSA K KOHCYJIbTAUU? DTO 3HAUYUT, BO-TIEPBBIX,
B OCHOBHOM IpopaboTaTh U U3Y4YUTh y4eOHBIH MaTepuai, 0 KOTOpOM OyJeT UITH
peyb Ha KOHCYJbTallMU. becnoyie3HO MATH Ha KOHCYJIbTAIMIO, HE IOBTOPHUB
Marepuan. Bo-BTOpbIX, CTYIEHT [OJDKEH COCTaBUTh IE€PEYEHb BOIPOCOB, C
KOTOPBIMH OH OOpaTuTCsi K JEKTOpy. Bompocbl AOMKHBI OBITh YETKUMHU U
rpaMOTHBIMHU. BoIpocskl MOKHO 3a7aBaTh B YCTHOM M MUCBMEHHOH (opmax, Kak
yA00HO CTYACHTY.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECHEYEHHWE
T CTUTIIAHBI



MaTepI/IaHBHO-TeXHI/I‘-IeCKOC obOecreyeHue JUCITHUITIINHBI «OHTI/IKa, aTOMHas

¢dbu3rKay BKIIOYAET B CeO:

1. JlaGopaTopHble YCTAaHOBKH JIJIsl BHIIOJHEHUS TaOOPATOPHBIX pabOT MO BCEM
pazzaenam QpU3NKH.

2. KomrmuiexTsl U3MEPUTENIbHBIX MHCTPYMEHTOB (IWITaHTeHUIUPKYJIIH,
MHUKPOMETPBI, PYJIETKU U T.1.).

3. Ilpubops! ans u3MepeHus: GU3UUECKUX BEITUYUH (JIEKTPOU3MEPUTEIHHBIC
IpuOOpHI, TEPMOMETPHI, BECHI, TICUXPOMETPHI, TECIIaMEeTPHI,
MOHOXPOMATOPHI U JIp.).

4. TlepcoHanbHBIE KOMMBIOTEPHI MJIsS BBHITOTHEHHS JAOOPATOpPHBIX paboT C
IPOrpaMMHBIM 00€CTIEYEHUEM.

5. McTouHuky nuTaHusl.

6. BcmomoraTtenbHble METOAUYECKHE MaTepuaibl sl J1a0OpaTOPHBIX paboT
(TabnuIIpl, TIaKaThI U T.1.).

7. Pacxomuple ~ marepualibl A TPOBEACHUS  JTAOOPATOpPHBIX |
UCCJIEI0BATENBCKUX PadOT U yX0/1a 3a NpuOOpaMH.

8. CnpaBouHbIe TaOIUIIBI.

Jlns  mpoBemeHHs  JIGKUMHA — MCHoNib3yeTcs — ayauTopHbii  goun  [Ikoms
ouoMenuuuHbl. Jlns  mpoBeneHHs  JTaOOPATOPHBIX  3aHATUM  MCIOJIB3YIOTCS
naboparopuu puzuku EcTecTBEHHOHAYYHOM IIKOJIBI:

1744 n J1821- maGopatopuu ONTUKH, ATOMHOM | sIIEPHON (HUBHKH.

Bce ucnonbs3yembie ayiuTopun 000py1oBaHbI 11t padboThl B (hopmare Power Point

HaumenoBanue [TepeyeHr OCHOBHOTO 000PYIOBAHUS
000pYIOBaHHBIX TTOMEIICHHIM
Y IOMEILICHUHN IS
CaMOCTOSTEIILHON pabOThI

AyauTtopust 1J1s1 JIEKIIMOHHBIX IIpoexktop DLP, 3000 ANSI Lm, WXGA

1280x800,  2000:1  EW330U  Mitsubishi;
[ToncucremMa crenMaIM3UPOBAHHBIX KpEIUICHUH

3aHSATUH




r. BnaguBocrok, o. Pycckui,
. Asike 1.10, ayn. M421,

romans 159,2 m?

o0opynoBaHUs CORSA-2007 Tuarex;
[logcucrtema  BHUACOKOMMYTALMM:  MaTPHYHBII
kommytarop DVI DXP 44 DVI Pro Extron;
ynauautens DVI mo suroit mape DVI 201 Tx/Rx
Extron; IloacucremMa  ayIHMOKOMMYyTalMd H
3BYKOYCUJICHUS; aKyCTHYECKas cucTemMa Ui
norojiounoro MoHTaxka SI 3CT LP Extron;
udposoit aynuonpoueccop DMP 44 LC Extron;
pacmumpenue 1 KonTposuepa ynpasienus [PL T
CR48

Aynurtopus aJis

1abopaTopHBIX paboT

690922, IIpumopckuii Kpaw,
r. BimaainBoCcTOK, OCTpOB
Pycckuii, monyoctpoB
CanepHbli, MOCENOK AsIKC,

10, ayn. D821

JlabopaTopHasi yCcTaHOBKa ISl U3Y4. IU(pakuu
anektpoHoB PHY WE Systeme GmbH
JlaGoparopHasi ycCTaHOBKa JUId M3yd. 3aKOHA
m3nyuenus Credana-bonpiiMana ¢ ycunurenaem

JlaboparopHas YCTaHOBKa TUTSt U3y4.
skcriepumenTta  ®@panka-I'epna ¢ HEOHOBOU
TpyOkoit PH

JlaGopatopHasi yCTaHOBKA JUIsl U3yd. DJIEMEHTap.
3apsija u onblT Muuinkena PHY WE System

JlabopaTopHass ycraHoBKa sl u3yd. 3¢dexra
Xoiuia B repMaHUEBOM MPOBOAHUKE P-THIIA C

JlaGopartopHass  yCTaHOBKa ISl  HM3y4Y.CEpHs
banemepa u onpenen. nocrossaHoi Punbepra PH

YuraneHblie 3aib1 Hayunoi
oubanorexku [IBOY ¢
OTKPBITBIM JIOCTYIIOM K
dbonay (kopiyc A - ypoBEHb
10)

Momno6ioxk 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.

Paboumne MecTa uist M10/1€H C OrpaHUYEHHBIMU

BO3MOKHOCTAMHA 300POBbA OCHAIICHBI AVCILICAMA




u OpUHTEpaAMU bpaiins; 000pyOBaHbI:
MOPTATUBHBIMM  YCTPONCTBAMHU  JJISI  YTCHHS
IUIOCKOINEYATHBIX TEKCTOB, CKAaHUPYIOIIUMH |
YUTAIOMIMMU MAIllIMHAMU BHUACOYBEIIMYUTEIIEM C
BO3MOKHOCTBIO PETYJISIIMU IIBETOBBIX CIEKTPOB;
YBEJIMUMUBAIOUIMMHU  DJIEKTPOHHBIMU JIylaMUd U

yJIBTPa3BYKOBBIMU MapKUPOBIIMKAMHU

Aynuropus s
CaMOCTOSITENIbHON paboThI

CTY/JICHTOB

r. Bmagusoctok, 0. Pycckuii

. Asxc 1.10, Kopmyc 25.1,

ayn. M621

[Tnomanp 44.5 m?

Mono610k Lenovo C360G-i34164G500UDK
19.5" Intel Core i3-4160T 4GB DDR3-1600
SODIMM  (1x4GB)500GB  Windows Seven
Enterprise - 17 mryk; IlpoBognas ceth JIBC —
Cisco 800 series; OecmnpoBogubie JIBC mast

oOyvaronuxcsi oOecredeHbl CHCTEeMOW Ha 0ase

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

denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESKACHNE
BBICIIETO 00Pa30BaHUs

«/{aabHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

Hpuiaoxkenue 1

KOJIA BUOMEJIUIINHBI

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

®opmMa NOATOTOBKH OYHAA

BaaguBocTok
2017



Ilinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHOI padoThl 0 TUCHUIINHE

Jara/cpoku
BbITIOJIHEHH S

Bun
CaMOCTOATEJILHOM
padoThI

IpumepHbIe
HOPMBI
BpeMeHHU Ha
BbITIOJIHEHH €

®opma KOHTPOJIA

1.12-15.12
15.05-30.05

CaMoCTOSTENILHOE
W3YYCHUE
OT/IENIbHBIX
BOIIPOCOB
TEOPETUIECKOTO
Kypca ¢
HaIMCaHHEM
KOHCIICKTa

3

[TpoBepka KOHCIIEKTOB

K kaxmont 1/p

IloaroroBka k
1a00paTOPHBIM
3aHATUSIM

YeTHBIM onpoc, IpOBEpKa
OTYETOB I10 JI/p

15.12-30.12

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

3amuta pedepara

3aueTHas HEeAEA

3K3aMeHaHI/IOHHaﬂ
ceCCus

Iloxaroroska k

IK3aMEHY

54

3adeT (BO3MOXKHO

TECTUPOBAHUE)

DKk3aMeH (BO3MOXKHO
BBICTABJIEHUE OLIEHKU I10
PEUTHHTY C TPOBEICHUEM

KOHTPOJIBHOT'O co0ece10BaHus)

3AJIAHUSI 1JISI CAMOCTOSTEJIBHOMN PABOThHI

BOHpOCI)I AJIA CAMOCTOATECIBHOI'O U3YICHUS MU HAIIMCAHUSA KOHCIIEKTA

[InoTHOCTH BC€IICCTBA, MCTOAbI €C OIIPCACIICHUA.

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

OO6medu3nuecknii 3aKOH COXpaHEHUS YHEPTUH, €T0 POJIh B OMOXUMUYECKUX

mponeccax.

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




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

Bomnpocsl AJ151 caMOCTOATEIbHOM MOATOTOBKU K CEMUHAPCKOMY 3aHSATHIO

4 cemecTp

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

U (U3UYECKUN CMBICT).

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

Tema: I'eomeTpuueckasi ontuka: ToHKHE JTUH3BI

1. ToHkas TMH3a, €€ XapaKTePUCTUKH.

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

4, Ontuyecknii MUKPOCKOIL.

3ansTtue 4.

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

2. JIyna.

3. OnTUYEeCKU MUKPOCKOIIL. Y BEJIMYEHUE MUKPOCKOTIA.

4. DNeKTpOHHBIA MHUKPOCKOIL.

3ausaTue 5.

Tema: ®oroMeTpus

1. dotomMerpuueckue BeaudruHbl. CBETOBOM MOTOK.



2. Cuna cBera. I30TpoOInHbIE HCTOYHUKH CBETA.

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

Tema: BosinoBas ontuka: Unurepdepenuus csera

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

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

3. Nurepdepennus crera. Y CIoBus min U max.

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

5. HNurtepdepomeTpsl.
3ansTue 8.

Tema: BosinoBasi onTuka: luppakuus cBera

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

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

3. Hudpakuus peHTTeHOBCKUX Jy4dell. PeHTreHoBckas CHEKTpOCKOMUS U

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

Tema: BosinoBasi ontuka: Ioasipuszanus ceera

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

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

3ausarue 12.



Tema: BzaumoaeiicTBHe ¢cBeTa ¢ BelleCTBOM

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

3ausaTue 13.

Tema: KBanToBasi ontuka: TemioBoe uzjiyuyenue

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

TEIJIOBOTO U3JTyUCHHUS.
4, Onrtuueckas NUPOMETPUS.

S cemecTp
3ansarue 1.

Tema: KBanToBasi ontuka: ®oro3pdexr

1. ®otor(exT, ero BUIBI.

2. 3akonbl CToneToBa.

3. O6bsicuenue hotodddexra DUHITEHHOM. Y paBHEHUE DUHINITEHHA.
4, DOTO3JIEMEHTBHI.

3ansaTue 2.

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

2. Oddexr KomnroHa.

3ansTue 4.

Tema: CTpoenue atoma

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

3. bopoBckas Teopust aToMa BOJOPOAA.

3ansarue S.

Tema: CniekTpbl

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

3aKOHOB



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

4. CriekTpanbHbIE CEpUU.

3aunsrTue 6.

Tema: BosiHOBBIE CBOMCTBA YaCTHIL.

1. Boumnnsl ne bpoitns.

2. OmneiT JI3BUccona u Jlxepmepa.

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

Tema: OcHOBBI KBAHTOBOM MEeXaHUKH
1. BonnoBas ¢pyHKIIMS.

2. VYpasuenue lllpenunrepa.

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

Tema: ®u3uka aTOMHOIO siAPA.

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

3anarue 10.

Tema: PainoakTuBHOCTDL

1. PannoaktuBHOCTH. BUIbI 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 mnokKa3zaressi NpeaToOMJIEHMS

JKMAKOCTH mnpu mnomomu pedpaxromerpa. OnpenejieHue KOHUEHTPAUM

CIIMPTOBOI0 PacTBOpPa peppakTOMETPUIECCKHM METOI0M

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

2. ChopmynupyiiTe OCHOBHBIC 3aKOHBI T€OMETPUYECKOM onTuKU. Hapucyiite n
MOSICHUTE XOJ JIy4el MpU OTPAKEHUU U IPEJIOMIICHUH OT TPaHULIbI pa3eia
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. Tlomy4uTe BbIpakeHUE JJIsl IPEACIBHOTO yTiia MOJHOTO OTPAKECHHUS.

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 NPUHIUT IEUCTBUS PEPpPaKTOMETPA.

JlabopatopHass paGora Ne2: W3mepeHue paaumyca KPUBHU3HbI JHH3BI
npu nomouu koJsen Herorona
Ha3zoBuTte 1iesb paboThl U €€ OCHOBHBIE JTAIIb.
KakoBbl coBpeMeHHbIE TIpeIcTaBIeHUs 0 pupoje ceeta? Uto Takoe dyarusm?
Kakue BoiHBI Ha3bIBatOTCS KOT€pEHTHBIMU? OOBACHUTE CIIOCOOBI MTOJIY4YEHUS
KOTE€PEHTHBIX BOJIH.
B uewm 3akntouaetcs siBaeHue uHTepPepeHunn? Uto Takoe onmuueckast
PAsHOCmb X00a 80H?
CdopmynupyiiTe 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
KaKoM Mopsike OyIyT 4epeaoBaThCs KOJblla MPU OCBELIEHUH YCTAaHOBKH
OeJIbIM CBETOM?
JlaGopaTopHasi pabora Ne3. OnpenesieHue JJIUHbI BOJHbBI
MOHOXPOMATHYECKOI'0 CBeTA NPHU NOMOLIU TH(PPAKIIUOHHON pelIeTKH
HazoBute 1enb paboThl U €€ OCHOBHBIE ATAIlbI.
KakoBbl coBpeMeHHbIe IIpeicTaBiIeHus 0 mpupoje ceeta? Uto takoe dyarusm?
Kakue BoHBI Ha3bIBaOTCS KOTepEHTHBIMU? OOBACHUTE CIIOCOOBI MOTYUYEHUS
KOTE€pPEHTHBIX BOJIH. B uem 3akmtouaercs npuniun I roiirenca-Openens?
Yro HaspIiBaeTcs nudpakiueit cBeTa, KaKOBbI yCIIOBUS ee HaOmoaeHus? Yem

otnuyaetcs nudpaxuus Openens ot nudpakuu Opaynrodepa?



Yro Takoe ougparxyuonnas peuwemra? Ilepuoo pewemxu? Kakue ObiBarot
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 IOJTy4eHust TU(DPaKIIMOHHON KapTUHBI?

JlabopaTtopHasi pabora Ned: H3mepenue (POKYCHOr0 PACCTOSIHUA
JINH3BI
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?
3anummre GopmMysTy TOHKOM JTUH3BL. UTO Ha3bIBAETCS OMTHYECKOW CHUITOM
JUH3bI? JINHEVHBIM YBEJTMYEHUEM JIMH3bI?
Kakue nedextpl n300pakeHuit B JIMH3aX MOTYT BO3HUKATh, KAKOBBI UX
MPUYUHBI?
OOBsICHUTE MPUHITUIIBI TOCTPOCHUSI U300pKEHUHN B JIMH3aX.

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

KakoBbl coBpeMeHHBIE MPEICTaBICHUS 0 IpUpojie cBeTa? UTo Takoe oyaruszm?



Yem 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
CJIy4yae CBET HEe OYJIET BHIXOJAUTh U3 CUCTEMBI IBYX MOJISPU3ATOPOB?
Cdopmynupyiite 3akoH bprocrepa, 00bsicCHUTE 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

JlabopaTopHasi padora Nel: U3yuenne siBienusi gorodgdexra
HazoBute 11€51b pabOoThI U €€ OCHOBHBIE JTaIlbI.
KakoBbI coBpeMeHHbIE TpeicTaBlieHus o mpupoje ceera? Uto takoe dyanuzm?
B uem 3axmnrouaetcs siBnenue dhotodpdexra? Hazosute Buanl porodddekra,
JTATE UM XapaKTEPUCTUKY.
ChopmynupyiiTe 3aKoHbI BHENTHEr0 ¢poTodddexra. Kak cBs3aHbl YacToTa U
JTMHA BOJTHBI U3TyUYCHUS?
CdopmynupyiiTe kBaHTOBYIO rumnore3y [lnanka. Yemy paBHa MOCTOSIHHAS
[Tnanka? Yro Takoe gpomon? Kak MOKHO HalTH 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 YHEPreTUUECKO CBETUMOCThIO? McycKaTenbHOM
cnocoOHoCThIO Tena? Kak oHu cBA3aHbI?
Yrto Ha3bIBaeTCA MOIJIOMIATENIbHOM criocoOHOCThIO Tenna? Kakue Tena
Ha3bIBaIOTCS a0COMOTHO YepHbIMU? [IpuBennTe npuMepsl.
ChopmynupyiiTe 1 3aIUIINTE OCHOBHBIE 3aKOHBI TEILIOBOTO U3ITyYEHHUS
(Kupxroda, Credana-bonbuimana, Buna).
[Tosicuute ¢ mOMOIIbIO rpauKa 3aBUCUMOCTb JITMHBI BOJIHBI U3JTy4Y€HUS OT
TEMIIEPATYPHI U3IIYHAIOIIErO TENA.
Ha ocHoBe kakux 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
UCITIOJIB3YFOTCS] 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 JJISI 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?
OOBbsiICHUTE YCTPOMCTBO U MPUHIUI ACUCTBUS CIEKTPOCKOINA, TIOCTPOMUTE X011
Jy4eu B CIIEKTpOCKoMeE. J[J11 4ero NCnoyib3yeTcsl CIeKTPaIbHbIN aHAIU3?
JlabopaTopHasi padora Ne4: /luppakuusi 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 mensercs nudpakirioHHas KapTHUHA IPU U3MEHEHUH YCKOPSIOIIETO
HaIpsKEHUs ?
7. OnuimTe KPUCTANTMYECKYI0 CTPYKTYpy rpadura. Kakue miockoctu
y4acTBYIOT B (POPMHPOBAHUU MHTEPPEPEHIITMOHHBIX KOJIEI B TAHHOM
DKCHEPUMEHTE?
JlaGopaTopnasi padora NeS: OnpenesieHue NMOTEHUHMAJA HOHM3AIMHU
aToma KpunroHa Mmerogom Ppaunka u I'epua
HazoBuTe 11e11b paboThI 1 €€ OCHOBHBIE TaIIb.
Onuirre miaHeTapHy Moiellb aToMa. KakoBbl €€ OCHOBHBIE HEIOCTATKHU ?
Cdopmynupyitte nmocTynatsl bopa, 3anummTe KBaHTOBOE YCIOBHE 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 BBIBOBI? HapucyiiTe U OSICHUTE BOJIBT-aMIIEPHYIO XapaKTEPUCTHKY.

8. Uro Ha3BIBaeTCS MOTEHIIMATIOM BO30YXACHUS aToma?

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

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

2. JIy4. 3akoHbI reoMeTpruiecKor 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.

7. Judpakius cBeta, ycinoBus ee HaOmoaeHus. Buabl qudpakmuu. [puaiun
['rorrenca-Openerns.

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 Jiyueit. Dopmyna Bynbda-bpoarra. [Ipumenenue
uHTEephEpPEeHINN U TUPpaKIuu.

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



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 OBOPOTA INIOCKOCTU MOJISPU3ALUU.
[IpuMeHenne nonspu3anum.

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

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

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

3. dotosnemenTsl. [Ipumenenue pororddekra.

4. Ddpdexr KomnroHa.

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. Bomnwr ne bpoitns. [Ipuniun neonpenenenHoctu ['eitzendepra. 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. BinsiHME paguOAaKTUBHOTO M3JIyYECHHSI HA KJIETKHU )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 UCCIICTOBaAHUSX.

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

CamocTosiTeJIbHOE H3Yy4YCHHUE OTAC/IbHBIX BOIIPOCOB TEOPECTHIYECCKOIO



Kypca U KOHCIIEKTUPOBaHue, padoTa ¢ y4eOHOM JuTepaTypoil.

[Ipn u3ydyeHnn Marepuana HEOOXOAMMO BBIIACIHUTH TIJIaBHOE, OCHOBHOE B
uzydaemoit Teme. OOHUM U3 UEHTPAIBHBIX (PUBNYECKUX TOHATUN SIBISETCS
NOHATHE (PU3UYECKOTO sIBICHUS. M3noxkeHne cyTu (PU3HUECKOro SBIICHUS HYXHO
HAaYMHATh C XapaKTEPUCTHKU €ro KaueCTBa MPU MOMOIIM PUCYHKA WA CJIOBECHOU
dbopmynupoBku siBlieHUs. KauecTBO SIBIIEHUS CTPYKTYpPHO OIPEAEISICTCS TpeMs
BOKHEUIITUMHU DJIEMEHTaMH: (U3UYECKOM CHCTEMOM, XapaKTEPUCTUKOU OOBEKTOB
CUCTEMBbl U (PU3UYECKUMHU MPOIIECCaMH, KOTOPbIE MPOUCXOASIT B CUCTEME. IDTU
AJIEMEHTBI KaUeCTBA SABJICHHS HEOOX0IUMO 3a(DUKCUPOBATH B CBOEM KOHCIEKTE.

JHanee HEoOXOIMMO MEPEUTH K H3JIOKEHUIO KOJMYECTBEHHON 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 rnaBHOE 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 (PMKCHUPOBATh YaCTUYHO. B-
TPETBUX, - 3TO OKOHYATEJIBHOE aHAJIMTUYECKOE BBIPAXKEHHUE 3aKOHA. /[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 MOJIE3HO 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 MOJSAX KOHCIIEKTA JEKIUH.

Pemenne 3anau. CucreMaTH4eCKOE peIIeHUE 3a7ad — HEOOXOAMMOE yCIIOBHUE
YCHENIHOTO W3ydeHusl (u3uKW. PemieHne 3amad momMoraeT ysSCHHUTHh (PU3HYECKHMA
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

BBIpaKaOIIast KaKOW-T100 (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 TpaBWIO, (U3NYECKUE 3aJaddl 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. [ToacTaBuTh B OKOHYATENIBHYIO (POPMYITY, MOITYYEHHYIO 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 U3MEPEHUSI ICKOMOW BEJTMYUHBI.

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

ocHOBaHuU JeciaTh. Hampumep, Bmecto 3520 Hamo 3amucaTh 352x103, BMECTO

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

10. OrneHuTh MPaBIONOI00HOCTh YHUCIEHHOTO OTBeTa. B psime ciydaes
Takas OIICHKAa IMOMOXXET OOHAPYXHUTh OUIMOOYHOCTH IMOJYYEHHOTO pe3yJibTara.
Hampumep, KIIJ] TerutoBoii MammHBI HE MOXET OBITH OOJIBIIE €IHHHILGI,
DICKTPUYSCKUN 3apsii HE MOXET OBITh MEHBIIE SJEMEHTapHOrO 3apsja
e=16x10"19Kn, ckopocTh Tena He MOXKET OBITH OONBIIE CKOPOCTH CBETa B
BAKyyM€ H T.J.

IMoaroroBka k JadopaTopHbIM 3aHATHAM. Bo Bcex mnaboparopusx



CYIIECTBYIOT OCOOBIE MpaBuja MOBEACHUS CTYIEHTOB, KOTOPbIE HEOOXOIMMO
HEYKOCHUTENBHO COONIONaTh. OTH TpaBWiia HA3BIBAIOTCS MPaBHJIAMU TEXHUKU
0€30MacHOCTH.

3a 3HaHWE MPaBUJ TEXHUKU OE30MAaCHOCTU M 0053aTENbCTBO MX BBIMOIHSITH
KQKJIbIM CTYJEHT JOJKEH PACIUCAaThCA B COOTBETCTBYIOIIEM JKypHAJIE.

3amanue (TeMy paOOThI) CTYACHT MOJydaeT Ha MPEAbIIYIIEeM 3aHATUU.
JlomalllHIoI0 NOArOTOBKY K padoTe pEeKOMEHAYETCS BECTH CIEAYIOIIHM 00pa3oM.
[IpounTaTh UMerolIeecss onucaHue paboOThl U OTMETUTH BO3HUKIIHE BOIPOCHI U
HESICHOCTU. 3aTeM MPOYUTaTh COOTBETCTBYIOIIME pa3leibl Mo y4eOHHMKaM WU
KOHCTieKTaM Jiekruid. [lociie 3Toro cHoBa BEpHYTHCS M K OMHCAHMIO, MOAPOOHO
npopadoTaTh €ro U OCOOEHHO YacTh, MOCBAILEHHYIO NPAKTUKE, CAENATh 3allUCU B
paGoueii TeTpaau, COCTaBUTh H 3alKcaTh MPUMEPHBIA IJIaH TMPOBEACHUS
HKCIIEPUMEHTA.

[Ipunsa Ha 3aHATHE, CTYAECHT NPEABIBIAET MPENOJABATENIO CBOIO Padouyro
TETpajab C 3aMUCSIMH, MPOJACTAHHBIMA BO BPEMs MOATOTOBKH K paboTe, U CHaeT
oTyeT Mo mnpeabiAyniei. Ilociae 3Toro MoXkHO, C pa3pelieHUs] IpernoaaBaTers,
MOJIONTH K CBOEMY paboueMy MECTY W O3HaKOMHUTHCS C YCTAHOBKOM, 3amucarh B
pabouyro TeTpajib JaHHBIE O TPUOOpaX.

[lepen BbImosHEHUEM pabOTHI CTYIEHT OecenyeT ¢ MpenoaaBaTesieM
(mpoBoAMTCS AONMYCK K pabOTe), MpU STOM BBISICHAETCS, HACKOJIBKO CTYAEHT
MOATOTOBJIEH K padoTe.

HenonroroBneHHslil cTyaeHT K paboTe He momyckaercs. Eciaum pe3ynbTarsl
OTpOCa yIOBIETBOPUTEIBHBI, CTYJICHT MOXKET BBITIOJIHATH palboTy.

[lo oxoHYaHUM WM3MEPEHUI CTYJIEHT MOKA3bIBAET MOJYyUYEHHBIE PE3yJIbTaThl
NPEMoAaBaTeNto, KOTOPHIA MpOBEpSeT W TMOAMUCHIBAeT uX (0e3 moAnucu
npenoaaBarensi paboTa He CuUMTaeTcsl BBINOJIHEHHOH). [locie 3Toro MoKHO
pa3o0paTh YCTAaHOBKY M IPUBECTHU B MOPSAIOK pabouee MecTo.

O6paboTka pe3yJbTaToB U OQPOPMIICHHE OTYETa MPOBOJIUTCA B TEUCHHUE
HEJENu TOocje BbIMOMHEHUS paboThl. CTyAeHT, HE COABUIMK OT4eTa B CPOK, K

cieayrlieit pabore He TOMyCcKaeTcsl.



IMoaroroBka pedepatos (pedepaTUBHBIX I0KJIAIOB).

Onnoit 3 ¢GopM BHEAyAUTOPHOM CAMOCTOSTENBHOM pabOTHI CTYIEHTOB
apisgtoTcss  pedeparsl.  Pedepar  sBiseTcss NUCBMEHHBIM — JIOKJIAQJOM  Ha
ONpENENEHHYI0 TEMy, OCBEIAIOIIMM €€ BONPOChI Ha OCHOBE 0030pa
JUTEPATYPHBIX M JPYTrUX HCTOYHUKOB. B moboM pedepare paccMmarpuBaercs
KaKoe-TO KOHKpETHOe (hU3MYECKOe SIBIICHUE, METOJ HCCIeNOoBaHus, (puzndeckui
npubop u T.4. CiemoBaTeabHO, U U3YYCHHUE JTUTEPATYPhl, U HamucaHue pedepara,
u ero o(popmIIeHHE IOJDKHBI MPOBOAUTHCS HA OCHOBE aHaliv3a (U3HUYECKOTrO
SBJICHUSI WM TPYMIBI SIBICHUH, (PU3NUECKUX METOJIOB HccienoBanus. B pedepare
HEJIb3s1 OTPAHUYUTHCS TOJIBKO M3JI0KEHUEM KOJIMYECTBEHHOW WM KaueCTBEHHOM
CTOPOHBI SBJICHUSI, BBIBOJIOM U aHAIM30M (U3MYECKUX 3aKOHOB. 3]1€Ch IOJIE3HO
JlaThb UCTOPUYECKYIO CIPABKY, HEOOXOAMMO MOKa3aTh, KaK JTaHHOE (DU3UYECKOe
SBJICHHE, TPUOOP, METOJI MCCIIEIOBAaHUS MPUMEHSETCS B 00JIACTH, CBSI3aHHOW C
npodeccuoHanbHON MOArOTOBKOW cTyneHTta. [Ipu moaroroBke pedepara Hamo
UCIIOJB30BaTh  JOMOJHUTENIbHBICE UCTOYHUKU  JIMTEPATYPhl, CHPABOYHUKH,
NHTEPHET-pecypcsl. Ciaeayer yuyecTb, YTO HCHOJIb3YEMbIE UCTOUYHUKHU JTOJKHBI
OBITh HE CJIUIIKOM CTapbIMU (IO €CTECTBEHHBIM HAyKaM >KEJIaTeJIbHbl UCTOUYHUKHU
uHdopmaruu 3a nocineanue 10 ner). B pedepare nomkna ObITH MpeacTaBiIeHa U
apryMEHTUPOBaHa COOCTBEHHAss TOYKa 3pPEHUSI CTYyJCHTa IO HCCIEAYyeMOMY
BOIpOCYy, CcGOPMYJIUPOBaHBl BBIBOABI MO pabotre. Pedepar mpomxeH ObITH
npaBuiIbHO OGOpPMIIEH, CTPYKTYPUPOBaH, COJEPKAaTh CIIUCOK JHUTEPATypbl B
cootBeTcTBHM ¢ ['OCToMm.

PedepaTuBHbIif HOKIan JOMKEH BKJIOYaTh B ceOsl  1ieiab  paboOTHI,
XapaKTepUCTUKY UCIOJIb3YEMBIX METOJOB MCCIEIOBAHUS U CYIIIHOCTH H3y4aeMbIX
SBJICHUM, ONMHMCaHUE SKCIEPUMEHTAIBLHON 4YacTH (eciu OHa ObLia), OCHOBHBIE U
HanOoJiee MHTEPECHBIC PE3yJbTaThl U BBIBOABI MO pabore. Jlokimag HE JOKEH
3aHUMaTh MHOro BpeMeHHu (7-10 MuHyYT), *KenaTeapbHO 3apaHee MNOJATOTOBUTH
OCHOBHBIE TE3UCHI.

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

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



HEJeNb CEMECTpa, HE OTKJIAJbIBas 3Ty paldOTy Ha 3K3aMEHAIMOHHYIO CECCHIO.
HeoOxomumo B KaneHAapHbIE CPOKM BBIMOJIHUTH W CIaTh BCE JAaOOpaTOpHbIE
paboThl U UHBIE 33/IaHMS, T.€. K 3a4€THOM HeJese (3To MOCHeqHsIsE Helems nepe
HK3aMEHALIMOHHON Ceccueil) NOJDKHBI OBbITh BBINOJIHEHBI BCE MEKCECCHOHHBIC
paboThl. 3a4eT MOXKET MPOBOJIUTHCA B JOpME TECTUPOBAHMUSI.

HenocpenctBeHHO miepea SK3aMEHOM HEOOXOJUMO CHCTEMAaTU3UPOBATH
MaTepuasl JIEKUUW, YETKO BBIACIUTH CBS3UM MEXKIY pPa3JIMYHBIMUA 3JIEMEHTAMU
Kypca. Marepuan no KaxxaomMy BONPOCY HYKHO MPOYUTATh HE MEHEE NIBYX pas,
UCIIOJIb3Ysl YYEOHUK M KOHCIIEKT JIEKIUH, 3aT€M CaMOCTOSATEIbHO BOCIPOU3BECTH
€ro, 0053aTeNbHO 3aluChiBasi HEOOXOOUMBIE 3aKOHbI M (OPMYJIbI, BBIAEIHUTH
HENOHATHBIE MOMEHTHI I TOrO, YTOObI MPOSCHUTh UX HA KOHCYJIbTALlUU IEpeN
DK3aMEHOM.

TpeOoBanus Kk npeAcTaBIeHUIO U 0POPMJICHUIO Pe3yJIbTATOB
CaMOCTOAITEIbHOI PadOThI

TpeOooBanusa k KoHcmekry. KoHCmekr mno BompocaMm, H3y4aeMbIM
CTYZAEHTOM CaMOCTOSITEJIbHO, TaK K€, KaK M KOHCHEKT JIEKIUM, TOJIKEH ObITh
HaIlMCaH aKKypaTHO, pa300puuBbIM MovyepkoM. HeoOXoammMo ocTaBisiTh MO s
BONPOCOB M 3amMedaHuid. B KoHcmekre 00s3aTeslbHO JOKHA OBITH 3amucaHa
u3ydyaeMas Tema, JaH IMepeuyeHb OCHOBHBIX BOINPOCOB, pa3OupaeMblX B JaHHON
TE€Me, PaCCMOTPEHA CYIIHOCTh 3TUX BOMPOCOB. N3110KeHne BONPOCOB HEOOXOAUMO
HOSICHATh PUCYHKaMH, cxeMaMu, rpadukamu. K npuBogumMbeiM GopmyiiaM HYKHO
JaBaTh TIOSICHEHHS.

TpeOoBanus K NMOArOTOBKE BONPOCOB Ha ceMuHap. CTyIEeHT JOJDKEH
IIOKA3aTh:

1. 3HaHue GuU3NUECKOW CYIIHOCTH SIBJICHUW, YMEHUE JlaTh YETKOe
ornpenaeneHrue PU3NYECKUX BEIMYMH, 3HAHHE B3aUMOCBS3EH MEXIy PU3NUYECKUMU
BEJIMYMHAMM.

2. SlcHoe mNOHUMaHUE NPUKIAJAHBIX ACIEKTOB HM3Yy4aeMbIX (PU3MUYECKHUX
TEOPUH.

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



bopMysBl CleayeT UCXOIUTh M3 OCHOBHBIX 3aKOHOB (3aKOHBI HbIOTOHA, 3aKOHBI
coxpaHeHwus, 3akoH OMa u T.1.).

TpeGoBanus k pemenuio 3agaum u ero opopmiaeHuro. CTyeHT JT0JKEH
MOKa3aTh SICHOE MOHUMAaHUE MOCTABJICHHOM nepel HUM 3adaud. [IpeacraBieHHoe
pelieHre JTOJKHO MOJHOCTBhIO OTpakaThb BCE OCHOBHBIE ATambl paboThl. JlOMKHO
ObITh 3allMCaHO YCIOBHUE 3aJlayl, MPOU3BEICH IMEPEBOJA ECAUHUI] H3MEPECHHUS
buszngeckux BeaudrH B cuctemy «CH», mpu HEOOXOAMMOCTH CIENIaH YePTEeX WITH
PUCYHOK, MpUBEICHbI HeoOXoaumMble (HopMyJibl. 3a7ady CIleIyeT peluTh CHavyaia
B 00I11IeM BHJI€, COITPOBOXK/Iasl pelICHNE KPaTKUMU KOMMeHTapusiMu. [lomyyeHHbIi
B pe3yJIbTaTe PELICHUsS YUCICHHBIM OTBET CJIEAYET OLEHUTh C TOUKH 3PEHUS

TpeOoBaHuA K YCTHOMY OTBeTy IMPH /JAONYyCKe K BbINOJHCHUIO
JaboparopHoit padorbl. CTYICHT JOJKEH MOKA3aTh:

l. SlcHoe mOHMMaHWE TIOCTaBIECHHOW IME€pell HUM 3aJa4yd. 3HAHUE
(bu3MYeCKOM CYITHOCTH SBJICHUM, KOTOPBIE OYIyT U3y4aThCs, yMEHUE JaTh YETKOE
OMpENICJICHUE BCEX U3MEPSEMbIX BEJIWYMH, 3HAHUE B3aMMOCBS3EH MEXKIY
bu3MYeCKUMU BETUYHMHAMMU.

2. SlcHoe mNOHMMAaHWE TPUMEHSEMOTO METOJAa W3MEPEHUN, 3HAHHE, B
OCHOBHBIX 4YepTax, NpPUHIMMNA JCHUCTBUS HCIOJIb3YEMBIX B paboTe MpuOOpoOB,
3HaHHE TPeOOBAHMI TEXHHKW O€30MACHOCTH M 0OE€30MacCHBIX METOJIOB PabOTHI C
71a00paTOPHON YCTaHOBKOM.

3. YMeHHe BBIBECTH U OOBICHUTH pacueTHbie ¢opmynbl. [Ipu BeiBOIE
dbopMyIbl CleAyeT UCXOIUTh M3 OCHOBHBIX 3aKOHOB (3akOoHBI HbIOTOHA, 3aKOHBI
coxpaHeHus, 3akoH OMma u T.11.).

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

[Ipu omeHke pabOTHI CTyAEHTa TMPENOJaBaTEh YYHUTHIBAET BCE ATallbl
paboThl cTyAeHTa Haja oT4eToM. Eciu oTueT He ObLI MPUHSAT MpEnojaBaTeieM U
BO3BpAIIIEH MJIs1 TOPaOOTKH, TO BCE MCIPABICHUS BHOCSTCS B TOT K€ DK3EMILISP

oT4CTa, IIpH H€06XO,Z[I/IMOCTI/I MOJKHO ,Z[068,BJ'I}ITB K HEMY 4YHCTBIC JHUCTBI, HO



MepBOHAYAJILHBIN BAPUAHT C MOMETKAMU MPETNo1aBaTeNs JOJKEH ObITh COXPAHEH.

Otuet mo 1abopaTopHOM paboTe MOJDKEH CONEePKATh:

1. Kpatkyio ¢popMynupoBKy 1ieu padoThlI.

2. CxeMmaTH4eCKUM YepTek, MOACHSIOMUM YCTPOHMCTBO mpudopa WiIn
YCTAHOBKH Y IIPUHLMUII €T0 JICUCTBHUS.

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

4. Pe3ynbTaThl U3MepeHU (M0 BO3MOXKHOCTH B dopme Tabiuir). B otuere
clieAyeT MPUBOJUTH PE3YyJbTaThl BCEX M3MEPEHUN, B TOM YHUCJIE M OKa3aBIIUXCS
OMMUOOYHBIMU. YKa3bIBa€TCA M TMPUYMHA, MO KOTOPOW OHM HCKIIOYEHBI U3
JAJIbHENIINX BbIYUCIICHUN.

5. Bbluncnenue pe3ynabTaToB. BeIYMCIIEHHST NPUBOIATCS B CIEAYIOLIEM
BUJIC: BBINMUCHIBAETCA CHaudaia (opmyina B oOIieM Buje, 3aTeM Ta xe dhopmysa ¢
MOACTAHOBKOW YHCIICHHBIX 3HAYEHUN BEJIWYWHBI. ECIM O/lHA U Ta XK€ BEIMYHMHA
BBIYHUCIISICTCS] HECKOJBKO pas, TO (hOpMYITy MOBTOPSATH HE CIICTYET.

6. Beruucnenne mnorpemnocteil. I[lpuBomstcs Gopmynbl BbIUUCIECHUS
MOTPEIIHOCTEN U pacyeThl MO 3TUM (OpMYyJIaM.

7. OKOHYATENBHBINA PE3yIbTAT WK TAOJIHIIA PE3YIHTATOB.

8. BeBogpl. K HHM OTHOCATCS: 3aK/IIOYEHUE O COOTBETCTBHUH
AKCIEPUMEHTAJIbHBIX PE3YyJbTaTOB TEOPETUUYECKUM, O BO3MOXKHBIX MPUYHUHAX
OTKJIOHEHUM, O CPAaBHUTEIBHOW POJIM OTIAEJIBHBIX MCTOYHUKOB IOTPELIHOCTEN, O
HeJI0CTaTKaxX MPUMEHSIEMOro METo/1a, MPUOOPOB U T.I.

TpedoBanus k opopmiieHuro pedepara:

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

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

3. Bnauanme mnomemaeTcs TUTYJbHBIM JIMCT, Jajiee IUIaH — TIEPEYCHb
OCHOBHBIX  BOIIPOCOB,  paccMarpuBaeMblx B pedepare.  M3moxeHwue

paccMaTpuBaeMbIX BOMPOCOB  CJIEAYET CONPOBOXKAATh BBIBOAOM  (OpMYyII,



HEOOXOJMMBIMU pPHUCYHKaMH, 4YepTeXkaMh U cxemMamMu. B koHue paOoTbl
(bopMyITUpYIOTCA BBIBOJIBI, AA€TCS CIHMCOK HCIOJIB3YEeMON JIUTEPaTyphbl, CTABUTCS
MOJIMKCH CTYACHTA, J1aTa.

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

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

KpuTepun onieHKH BBITIOJTHEHUSI CAMOCTOATE/ILHOI padoThl.

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

3 Oanya — B KOHCTIEKTE JaHO OINpeAeNieHNe OCHOBHBIX MOHATUH, U3JI0KEHA
CYIIHOCTh (DU3MYECKUX SBJICHUM, U3ydYaeMblX B JaHHOW TeMe, JaHbl
bopMyIMpOBKH  (PU3MYECKUX 3aKOHOB, TIOKa3aHbl B3aUMOCBS3U  IOHSTHUH,
CIeACTBUS (PU3NYECKUX TEOPHH, MPUMEPHl MPUMEHEHUS U3y4yaeMbIX (PU3UUECKUX
3aKOHOB. M3ydaemblil BOIPOC MOJHOCTBIO PACKPBIT, MAaTEpHANl CTPYKTYPUPOBaH,
NPEACTABIEH C HCIOJIb30BAHUEM TMOSCHSAIOIIMX PHUCYHKOB, CXEM, TIpa(HKOB,
tabnui. KoHcnekT HanmucaH akKypaTHO, yKa3aHbl Y4€OHUKH U Y4eOHBIC MTOCOOUS,
UCIIOJIb3YEMbIE TPU MOArOTOBKE KOHCHEKTAa, HMMEIOTCS TOJiA [Js 3aMe4YaHUi
npenojaBaress, chOpMyIMPOBAHbl YTOUHSIOIINUE WU HESICHBIE BOMPOCHI.

2 Oamia - B KOHCIIEKTE JIaHO OIpE/AeSieHUe OCHOBHBIX MOHSITHM, U3JI0KEHA
CYIUHOCTh (U3MYECKUX SBJICHUH, M3y4yaeMblX B JaHHOW TeMe, JaHbl
GbopMyIMpPOBKM  (PU3MYECKHUX 3aKOHOB, TIOKa3aHbl B3aMMOCBSI3U  IOHSTHUH,
ciencTBusl (GU3UIECKUX TEOPUid, TPUMEPHI TPUMEHEHHUS H3ydaeMbIX (PU3NIECKUX
3aKOHOB. M3ydaeMblii BOIIPOC PacKphIT, MaTepHal CTPYKTYpUPOBaH, MPEICTaBICH
C UCMOJIb30BAaHUEM MOSCHSAIOIINX PUCYHKOB, cXeM, rpadukos, Tabmun. KoHcnekT
HaIMCcaH aKKypaTHO, yKa3aHbl YYEOHUKH U yuyeOHbIE TOCOOUS, UCTIONb3YEMbIE TPU
MOATOTOBKE KOHCIIEKTa, HWMEIOTCS TOoJid [Jis  3aMe4yaHuil IpernojaBaress,
c(OpMyIMPOBAHBI YTOUHSIOIINE MIIA HESICHBIE BOMPOCHI.

I[OHYCK&GTCH oaHa - ABC HCETOYHOCTH B M3JI0OKCHHH BOIIpOCa H



HECYIIECTBEHHBIEC TOTPEIIHOCTHA B O(POPMIICHUH KOHCIIEKTA.

1 Gann - B KOHCIIEKTE JAHO OINpEJCICHUE OCHOBHBIX MOHSTUN, HU3JI0KEHA
CYIIHOCTh (DU3MYECKUX SBJICHUH, H3y4aeMblX B JaHHOM Teme, IOKa3aHbI
B3aMMOCBS3HM MOHITHA, AaHbI (HOPMYITHPOBKU (PU3NYECKUX 3aKOHOB. M3ydaembiii
BOIIPOC B OCHOBHOM DAaCKpBIT, MPU U3JI0KEHUM MaTepuajia HUCIOIb3YIOTCS
MOSICHSIIOIINE PUCYHKH, CXeMmbl, rpaduku, Tabmuubl. KoHcrnekT Hamucan
aKKypaTHO, yKa3aHbl Y4YeOHHKH M Yy4yeOHbIE TMOCOOMS, HCIOIb3yeMbIE MPH
MOJITOTOBKE KOHCIEKTA, UMEIOTCS TI0JIs JUIsl 3aMeYaHuil IIpernojaBaTess.

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

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

Kpurtepun oieHKH caMOCTOATEIBLHOM NMOATOTOBKH CTyIeHTa K
BBINOJTHEHHIO JIA00PATOPHOH PadoThl U 0POPMJIIEHHIO 0TUYETA

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

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



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

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

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

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



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

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

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

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

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

ACIICKThI HpO6HeMBI. HpOI[CMOHCTpI/IpOBaHBI HCCIICAOBATCIIbCKUE YMCHUSA H



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

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

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

KpuTtepun oieHKH caMOCTOATEILHOM NMOATOTOBKH CTyIeHTa K
3a4eTy/3K3aMeHy

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

BHJ1a paOOTHI MPEACTABICHBI B IPUIIOKEHUN 2.
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IHacnopt

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

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




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

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

Moy 3. OMOTEXHOIOTUYECKUX MPOIIECCOB KonTponpnas

ATomHas OIIK- pa6ora (TTP-2)

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

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

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

N npu gomnycke k | 16-24

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

Tect Ne2 (TIP-1)

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

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

¢dusnyeckue MpruoOOpsl U GU3NIECKUE METOIBI JlaboparopHas

WCCJICIOBAHUS JJIs OTIPEICICHUS pabora (TTP-6)

KOJINYECTBEHHBIX XapaKTEPUCTHUK U COCTaBa

BEIIECTBA, POBOJIUTH MATEMATHUECKYIO

00paboTKy pe3yIbTaTOB U3MEPCHHS,

Buaianeet HaBbIkamu IipoBenieHus TeopeTuueckux | JlaboparopHas | Dk3ameH

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

NIPEICTABICHUS UX PE3YIbTATOB.

IlIkana oueHMBaAHUSA YPOBHS C(POPMHPOBAHHOCTH KOMIETEHIIUH

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




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

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

HEOOXOIUMOM ISl | OOBSICHEHHS 00BsICHEHUST  (DUBHUYCCKUX,

MTOHAMAaHUS (uznyecKux XUMHYECKUX,

OCHOBHBIX SIBIICHUHT 1 | OMOXMMHAYECKUX,

3aKOHOMEpHOCTeif | TPOLECCOB MPOIIECCOB

($hH3UIeCKuX,

XUMHYECKUX,

OMOXHMUYECKHUX,

MIPOLIECCOB

HCIIOJIb30BaTh yMEHHue pEelIuTh | yMEHHE KCIIOJIb30BaTh

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

o0macTi (U3UKU U | BOCIIOJIH30BABILIHUCH 00BsICHEHHSI paboTsI

busnyeckue OCHOBHBIMH TEXHUYIECKHX YCTPOWCTB H

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

SIBJICHUM TIPUPOJIBL,

paboThI

TEXHHYECKUX

YCTPOMCTB,

pelreHus 3aaa4d

MpUeMaMy aHallu3a | HaJlM4he  HaBBIKOB | BJIAJICHHE HaBBIKAMU

M CcHCTeMaTu3aluy | MPOBOJAUTH CHCTEMAaTHU3UPOBAThH u

T0JTy4EeHHOM CHUCTeMAaTH3alri0 M | 0000IIaTh MOJTyYeHHbIE

uHbOpMAaLHH, aHanu3 Ipu  pEHICHUH  3aJa4u

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

. BBIBO/JIBI 1 | TI0 UX UCTIOJIH30BAHHIO

(BbICOKHIH) ABIICHIHL, . WCIIONE30BATh 170:¢

HSMEpeHit A TP pEIICHUH 3a7a4

BBISIBJICHUS

OCHOBHBIX

3aKOHOMEPHOCTEN

ux MIPOTEKAHUS,

peuicHu: 3aaa4

MeToauveckue peKOMEHAALUMH K MPOLeYPaM OLlCHUBAHMS Pe3yJibTATOB

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

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

ITUCHUILINHE

«OnTuHka,

aToMHast  (U3HKa»

IIpoOBOOAUTCA B COOTBCTCTBHU C

JIOKaJIbHBIMH HOpMaTUBHBIMU akTamu [IBDY u sBrisercs 00s3aTenbHOM.

Texymass arrectansi TPOBOAUTCS B (POpME KOHTPOJBHBIX MEPONPUSITHIMA

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

pedepara) 1o olleHMBAaHUIO (PAKTHUYECKUX PE3yJIbTaTOB OOyYEHHS CTYJICHTOB U

OCyHICCTBJICTCA BEAYIIHUM IIPCIIOJaBaATCIICM.




OObeKTaMu OTICHUBAHUS BHICTYMAIOT:

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

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

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

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

3a AyJIUTOPHBIE 3aHSITUS;



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

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

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

[Io pucrunIMHE NOPEAYCMOTPEHBI CIENYIOIIME BHABI IPOMEXYTOYHOMN
aTTECTallNH:

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

3. ®dotornemenTsl. [Ipumenenue pororddekra.

4. Dpdext Komnrona.



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

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

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

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

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

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

12.  Tloctynatst bopa.

13. O606mennas popmyna banemepa. CriekTpaibHbIE CEPUU.

14. Teopus atoma Bonopoaa bopa

15. Beiny)kaeHHOE u3inyyeHue. Jlazepsl.

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

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

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

19. TIlepmon nmomypacmnaaa. 3aKOH paIiOAKTUBHOTO pacmlaja.

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

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

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

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

ymenm? U HABLIKOG6

V.1. N300pa3uTh ONTUYECKYIO CXEMY MHUKPOCKOIA, MOCTPOUTHh H300paKeHUE



IIPEIMETAa B MUKPOCKOIIE, 0XapaKTEPU30BaTh €ro.

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

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

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

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

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

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

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

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

Kpurepuu oieHKk# pe3yibTaToB NPOMEKYTOYHOM ATTECTALNH

banne
(periTUHTOBOM

OLICHKH)

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

oro cobdeceoBaHusd

TpeboBanus Kk cYOpMUPOBAHHBIM KOMITETEHIIUSIM

61-100/86-100

«3a4TEHO»/ «OTIIMYHON/

19-20 6aioB

OrneHKa «OTIMYHOY BBICTABIISIETCS CTYEHTY, €CIIH OH IITyOOKO U
MPOYHO YCBOMJI MPOTPAMMHEIN MaTeprall, IMOKa3al MPOYHbIC 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 OTBETC AOIMOJIHUTCIIbHB]
Marepuali, BIageCT pa3HOCTOPOHHUMHU HABBIKAMHA U IPUCMaMU

BBITTOJIHCHU S MMPAKTHYCCKUX SaI[aHI/Iﬁ

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

18-16 GamnoB XOpOIITHe 3HAHUS OCHOBHBIX TMOHSATHMA, CYIITHOCTH (PH3NIECKUX
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 JieTaliel, TOMyCKaeT HETOYHOCTH, HEJIOCTAaTOYHO NPaBUIIbHBIC
(hOpMYITMPOBKHU, HAPYIIEHHS JTOTUIECKOH MMOCIIe/0BATEILHOCTH B
W3JI0KEHUH TIPOrPAMMHOTO MaTepuaa, HCIBITHIBACT 3aTPyIHEHHS TIf]

BBITIOJIHCHUHU IMMPAKTUYCCKUX pa60T.

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

«HEYJIOBJICTBOPHUTEIILHOY» CTABUTCS CTY/A€HTaM, KOTOPHIE HE MOTYT

IpOAOKUTH O6y‘l6HI/Ie 0e3 JOIIOJITHUTECIIBbHBIX 3aHATUH I10 JAHUCITUILIN]

OueHoyHble cpeacTBa ISl TEKYHIEro KOHTPOJIs
Bonpocsl Ha ceMuHap no AucuuminHe «OnTuka, aroMHas pusuka»
4 cemecTp
3ansaTue 2.
Tema: I'eoMeTpudeckasi onTUKAa: 3aKOHbI T€OMETPUYECKOI ONITUKH
1. 3aKOHBI TEOMETPUYECKON ONTUKH.
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 MUKPOCKOII.

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.

3ansTue /.

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. WNurepdepeniuss B TOHKUX IieHKax. [lomocel paBHOM TommuHbl. Konbiia
HproToHa.

5. HNutepdepomeTpsi.



3ausTue 8.

Tema: BosiHoBas ontuka: Jludpakuus csera

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

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

3. Hudpakuuss peHTTeHOBCKUX Jydedl. PeHTreHoBckas CHEKTpOCKONUS U

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

Tema: BosinoBas onrtuka: Ioasipuzanus cBera

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

Onrtuueckas 0Chb KpUCTaJLIA.

4, OnTuyecku akKTUBHBIE BEIIECTBA. YTOJI MOBOPOTA MNIOCKOCTH MOJIIPU3ALUH.
5. [Tonsipumerpus.

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: TemioBoe uzjiyuenue

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

TEIJIOBOTO U3TyYEHUSI.
4. Onruueckas MUPOMETPHS.
S cemectp

3anartue 1.



Tema: KBanToBas ontuka: ®oro3pgexr

1. D013 PeKT, ero BUIHI.

2. 3akonbl CTojIeTOBA.

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

3anartue 2.

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

2. Oddexr KomnroHa.

3ansarue 4.

Tema: CTpoenue aroma

1. 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. CriekTpbl U3ITy4YEHHS U MTOTJIONIEHUS. BUIBI CIIEKTPOB U3ITy4YEHUS.
3. ®opwmyna banbmepa.

4, CnexTpanbpHbIE CEpUU.

3aunsaTue 6.

Tema: Bo1HOBELIE CBOMCTBA YaCTHII.

1. Bousns! ne bpoitns.

2. Omneit /I3BUCcOHa u JI)xepmepa.

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

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

3. KBaHTOBBIC UKCIIA.



4, YacTtruia B TOTEHIIUAIBHOU SIME.
3anarue 9.

Tema: ®u3uka aTOMHOIO SIAPA.

1. CrpoeHue aTOMHOTO siipa. 3aps0BOE U MaccoBoe yucia. M30Tomnsl.
2. SlnepHoe B3aMMOIEMCTBUE, €O CBOMCTBA.
3. JedekT Macchl ¥ SHEPTHUs CBS3H siApa.

3ausarue 10.

Tema: PagnoakTuBHOCTD

1. PannoaktuBHOCTH. BUIbI paiiOaKTUBHOTO U3ITy4YCHUS.

2. 3akoH paanoakTUBHOTO pacnaja. [lepuoa momypacnaza.

3. AKTUBHOCTB ipenapara. J{o3s1 00rydeHus.

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

3anartue 11.

Tema: SInepubie peakuuu

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

3. S nepusrit peaktop. [Ipobiemsl siaepHON SHEPTETUKH.

4, TepMmosiiepHbIE peaKnu.

3anarue 14.

Tema: DiieMeHTapHBIE YACTHLBI

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

3anartue 15.

Tema: KocMuyeckue jiyuu. Meroabl perucTpalui MOHM3UPYHOIUMX U3JTyYeHUH

1.  KocMmuueckue ydd, UX OPUPOJIA U UCTOUHHKHU.
2. Bnusgaue xkocMuyeckux Jiyded Ha Ouocdepy 3eMiu U pabOTy TEXHUUYECKUX
YCTPOWCTB.

3. Mertoabl peructpalii HOHU3UPYIOIIUX U3Ty4EHUN.



IIpuMepHbIe BApPUAHTHI KOHTPOJIbHBIX PadoT

Konrpoabnas padora Nel. 'eomeTrprueckasi onTuka.

Bapwuanr 1.

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

2. Heo06x0oauMO M3rOTOBUTH IUIOCKOBBIMYKIIYIO JIMH3Y C ONTHYECKON CHIION
®=4 nntp. OnpeaenuTs paanyc KPUBU3HBI BBITYKIONH MOBEPXHOCTH JIMH3bI, €CIIU
MOKA3aTelb MPEJOMIICHUS MaTepHUalla JIMH3bI paBeH 1,6.

Bapuanrt 2.

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

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

Bapuanrt 3.

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

2. Kakoli cBETOBOM MOTOK NajaeT Ha KapTUHy IUomansio 0,5M2, BUCAILYIO
BEPTUKAIBHO HA CTEHE, OT JJaMnodku cuioi cera 100 k1, pacmoyio)KeHHON Ha
pacCTOSIHUM 2M OT KapTUHBI, €CJIM HAIPOTUB KAPTHUHBI, HA TAKOM K€ PACCTOSHUU
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 00BEKTHUBA MUKPOCKOIA 2MM, (POKYCHOE PaCCTOSHUE
okyisipa 40mM, paccTostHue MEeXTy (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]
yriom 10° k ropuszonty?

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

KonTposbnasi pabora Ne2. BosiHoBasi onTuka.

Bapwuanr 1.

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

2. Ilpy kakoM yrie MexAy TJaBHbIMU IUIOCKOCTSMHU MOJISIpU3aTopa U
aHaNIM3aToOpa, MHTEHCHUBHOCTh ECTECTBEHHOI'O CBETa, HPOXOJAILIEIO Yepes3
NOJIIPU3ATOP U aHAJIN3aTOpP, YMEHbIIAETCA B 2 pasa.

3. UnTepdepennus ceera. Y CloBUsS MUHUMYMOB U MaKCUMYMOB.

Bapuanr 2.

1. Onpenenuts yaenbHOE BpalleHHWE pacTBOpa Caxapo3bl B COKE, €CJIM YIroj
IOBOPOTa IUIOCKOCTH TIOJIApU3aluu  cocTaBuser 17°mpu  gmmHe TpyOKmM C
pacteopom 10cm. Konnentpanus pacrsopa 0,25r/cm®,

2. YcraHoBka g moidydyeHuss — kosienr  HproToHa — ocBemaeTcs
MOHOXPOMAaTHYECKMM CBETOM, MaJalolIMM [0 HOPMaJId K TMOBEPXHOCTH
wiactTuHku. HaOnmtoneHue Beaercss B OTpakeHHOM cBere. 3mepenusimu
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 gomxHa ObITh TocTOsiHHAA d 1U(PaKIIMOHHON PElIeTKH YTOObI B
NEPBOM MOpsAKE ObUIH 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
IIPU TOJIIMHE KPHCTAIa 4 CM YroJl MOBOPOTA INIOCKOCTH MOJIspH3anuy paseH 25°

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

Bapuanr 4.

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

2. Kakoe umcno mrpuxoB N Ha eAUHUILYy JUIMHBI UMEET MU(paKIOHHAS
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 monydeHus — kojerp  HproToHa — ocBemiaercs
MOHOXPOMAaTHYECKMM CBETOM, MaJalolIMM [0 HOPMaJId K TMOBEPXHOCTH
miacTuHKU. Pamuyc kpuBu3Hbl JuH3bI R = §,6M. HaOmionenue Benmercss B
OTpaXE€HHOM cBeTe. M3MepeHHs MU YCTaHOBJIEHO, YTO paguyC YETBEPTOrO
TEMHOTO KOJbIa (CUMTas IEHTPaIbHOE TEMHOE MSATHO 3a HylieBoe) 4= 4,5 mwm.
Haiiti 1iiMHY BOJTHBI A TIQJAlOIIETO CBETA.

2. [loctosinnas qudpakuonnoit pemetku d = 2 MxM. Kakyto pa3HOCTb AJTMH
BOJTH AL MOXKET pa3peliuTh dTa pelieTka B o0sacTu JIMH BoJH A = 560 HM B
criekTpe Tperbero nopsaaka? [llupuna pemerku a = 2,5 cM.

3. IBoiiHoe nydenpenomiieHrue. OObIKHOBEHHBIH U HEOOBIKHOBEHHBIN JIyUH.
OnTuueckas 0Chb KpHUcTalIa.

Kourposabnass paGora Ne 3. B3aumopeicTrBHe cCBeTa ¢ BelIeCTBOM.
TemnoBoe u3znyuenue

Bapuanr 1

1. Kakyro momtHocts N nznydyenus: umeetr Connue? M3nydyenue CoiHila
CUMTAaTh OJU3KUM K W3Iy4eHUIO aOCONMIOTHO 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 yBEIMYWIIACh MHPU ITOM HHEPreTUYECKast
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 nmosepxHoctd Comnma T = 5800 K, pagmyc CosHna
npumepHo 7*108m. Uznydyenne ConHIA CUUTATH HOCTOSHHBIM.

Bapwuant 3

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

2. CKOJNBKO KBaHTOB BHAMMOIO CBe€Ta 3a | C HCOYCKaeT HUTH
ANEKTpoNamMIibl  MOIIHOCTBEO 60 BT, ecim Ha wW3nyyeHHe BUAMMOTO CBETa
pacxoayeTcst Bcsl motpebisissemas e sHeprus? JiMHy BOJHBI BUAMMOIO CBETa
IPHHATH PaBHOM 5,4%107Mm.

Bapuant 4

1. Kakyro montHocts N uznyuyenus umeetr Connue? Uznyuenue Connna
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 HCITYCKaTEJIbHON CIOCOOHOCTH, U3BMEHWIIACh OT
690uM 10 500HM. Bo CKONBKO pa3 yBEIMYWJIACh MPU 3TOM HHEPTreTHYECKas
CBETHUMOCTH Tena?

Bapwuanr 5



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

2. Kakyro sHepruro tepsier ConHIE 3a OJHY MHUHYTY BCIIEJICTBHE
m3nyyeHusa? Temmneparypa noBepxHoctH ComHuma T = 5800 K, paguyc CoiHia
npumepHo 7*108m. Uznydenne ColiHIla CHUTATh TOCTOSIHHBIM.

KonrpoabHasi padora Ne4. KBantoBasi onTuka.

Bapwuanr 1.

1. 9pdpexr KomnroHa.

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

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

Bapuanrt 2.

1. 3akons! CToJIETOBA.

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

3. 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 40cMm? 3a OJIHY CEKYHIY.

Bapuanrt 3.

1. O6psacuenue Gororddekra. YpaBHeHrne DHHINITEHHA.

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

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



3. 3amada. JlaBneHMEe MOHOXPOMATHYECKOTO CBETA C JJIMHOM BOJHBI A = 500
HM Ha 3a4€PHECHHYI0 TOBEPXHOCTh, PACIOJIOKCHHYIO MEPHEHIUKYISIPHO
najgarommm Jiydam, paBHo 0,12mklla. Onpegenute uyncio (GOTOHOB, MaJarOIIUX
€KECEKYHIHO Ha 1 M? IIOBEPXHOCTH.

Bapuanr 4.

1 JlaBneHue cBeTa.

2. 3amava. KakoBa Oblia [JJMHA BOJHBI U3JIyYEHHs, €CIU MPHU
KOMITOHOBCKOM paccessHuM ero noj yriaoMm 60° 1iuMHa BOJNHBEI PaccessHHOTO
M3JTy9eHHs OKa3altach paBHOM 2,54x107° cm?

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

Bapuanrt 5.

1. Buasr potoaddekra.

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

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

KonTpoubnas pabora NeS. Crpoenue aroma. BosiHOBbIe CBOMCTBA YaCTHI

Bapuanrt 1.

1. Bonusr ge-bpoiiis.

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

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

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



Bapwuanr 2.

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

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

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

Bapuanrt 3.

1. OnbiTr ®panka u ['epua.

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

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

Bapuanrt 4.

1 CriekTpaJibHBIE CEPUH.

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

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

Bapmuanr 5.

1. Bonuel ne-bpoitis.

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

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

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



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

1. BBIYHMCIIUT SHEPTHUIO CBS3H sizipa | Li.

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

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

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

2. TlocTosiHHAs paliUMOAKTHBHOIO pachaga u3oromazPb pasma 10° ¢,

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

Bapuanrt 3.

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

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

Bapuanrt 4.

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

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

Bapwuanr 5.

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

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

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

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

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



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

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

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

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

HEOOXOIUMBIX KOMIIETCHIIUH.



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

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

cojiepKat rpyOblie OmMMOKY; HET aHAJIN3a PE3yibTaTa.

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

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

nucnepcus ot anomanbHou? [losicHuTe ¢ MoMoIIEIO rpaduKa.



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

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

otnnyaercs audpakuus Openenst ot audpakuun Opaynropepa?



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

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

T PaKIIU U Pa3HOCTh X0/a JTy4deH.

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

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

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

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

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

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

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

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

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

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

noJIsIpy3anuu?



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

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

JlaGoparopHnasi pabora Ne2: IIpoBepka 3akona Credana-boabumana



HazoBuTte 1enb paboThl U €€ OCHOBHBIE STAIIb.
Kakoe n3nyyenue Ha3zpiBaeTcs TeIIoBbIM? [louemy TernnoBoe U3IydeHue MOKHO
Ha3BaTh PABHOBECHBIM?
YTo Ha3bIBAETCA SHEPTETHUECKOW CBETUMOCTHIO? McnycKaTenbHONU CITOCOOHOCTHIO
tena? Kak oHu cBsizaHbI?
. YUTo Ha3bIBaeTCA MOTJIOMIATENIbHON criocoOHOCThIO Tenna? Kakue Tena Ha3bIBaloTCs
abcomoTHO YepHbiMu? [IpuBeanTe npumMepsl.
ChopmynupyiiTe 1 3alUIIUTE OCHOBHBIE 3aKOHBI TETJIOBOTO MU3ITyUCHHUS
(Kupxroga, Credana-bonpumana, Buna).
[TosicHuTe ¢ MOMOLIBIO rpaduKa 3aBUCUMOCTD JJIMHBI BOJIHBI U31yYEHUS OT
TEMIEPATYPhI U3ITYHAIOILIEro TeA.
Ha ocHOBe KakuX MPeACTaBICHUI MOXKHO OOBSICHUTH 3aKOHBI TEMJIIOBOTO
usnydenusi? Chopmynupyiite kBaHTOBYIO Tunoresy [lnanka. Uto Takoe keanm
usnIy4eHus, Kak HaiTu 3Hepruto kBanta? Yemy paBHa noctosinHas [Lnanka?
[IpuBenennas nmocrosinHas [lnanka?
OOBscHUTE YCTPONUCTBO U MPUHLMI pabOTHI TUpoMeTpa. J{Jisl 4ero Ucnob3yroTcs
MIAPOMETPHI?

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

OTJIMYACTCA OT CIICKTpPa I/ICHYCKEIHI/IH?



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

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

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

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

aToMa KpunroHa meroaoM ®panka u I'epua

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

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

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

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

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

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



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

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

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

MPEICTABICHUS] U MAaTeMAaTHYeCKO 00pabOTKHU Pe3ysbTaTOB M3MEPEHUM, YMEHUE



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

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

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

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



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

1. Kax zanucamo 3axon Manwoca?

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

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



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

4) BUTUMBIN CBET

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

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

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

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



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

1) 0,2 anTp.

2) 20 moTp.

3) 5 anoTp.

4) 0,05 amrp.

11. Kakoe sewgecmeo Hazvigaemcs onmuyecku 6ojiee niomusim?

1) To, y KoTOpOro 60JibIiIe MI0THOCTb.

2) Bonee npo3payHoe BeecTBo.

3) BemecTBo, ¢ 607b1IMM a0COMIOTHBIM IMOKA3aTeNIeM MPEJIOMIICHUS.

4) BeiiectBo, B KOTOpOM OOJIBIIIE CKOPOCTh PACTIPOCTPAHECHHUS CBETA.

12. Ymo nazvisaemcs yenom naoenus ceema?

1). Yroa Mexy najaroiyM 1 OTPaKEHHBIM JTy4aMHu.

2). Yron Mexay najaroniuM 1 MpeJOMICHHBIM JTy4OM.

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

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

13. Ymo maxoe nonnoe enympernnee ompasxjicerue?

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

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

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

4). CxonbXeHHE CBETOBOIO JIyya BJIOJIb IOBEPXHOCTH pazjiena cpe.

14. Kax 3anucams ycnosue max unmepgepernyuu?

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

2). A= 2k§; k=123,.....

3). A=(2k +1)§; k=123,...



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

15. umo nasvigaemcs paspewaroweii CnocOOHOCMbIO ONMUYECKo20 npubopa?

1). CnocobHOCTh TpUOOpa 1aBaTh YETKOE HU300pakKeHHUE MPeIMETA.

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

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

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

(puzuka»

1. Ilonocamvimu cnexmpamu obaaoarom:

1). TBepable Tena.

2). Kuakoctu.

3). ATomapHbIe Ta3bl.

4). MonekyspHbI€ rasbl.

2. Kaxkoti 3apsao umerom o -uacmuyvi?

1.0

2). te

3). —¢

4). H2e

3. B onvime Pezepchopoa a- wacmuywl pacceusaromcsi:

1). DneKTpoCTaTUYECKUM TOJIEM.

2). MarHUTHBIM MOJIEM.

3). DnekTpoHamu.

4). Cobuparomeii THH30M.

4. Uznyuenue chomona npoucxooum npu:

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

4) ...BO BCEX NMEPEUYHCICHHBIX MPOLIECCaX.



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

1) VBenuuutcs B 2 pasa.

2) VYMeHbIIMTCSA B 2 pasa.

3) He usmenurcs.

4) YBemuuutcs B 4 pasa.

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

1). 10° m/c .

2). MoxeT ObITh NPOU3BOJIBHOM.

3). 3aBUCHT OT YacCTOTHI.

4). 3108 m/c.

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

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

2). Kunetnueckas s3Heprus CBOOOIHOTO AJIEKTPOHA B BEIIIECTBE.

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

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

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

1). YBenuuurcs.

2). YMEHbLIUTCA.

3). He uzmeHurcs.

4) OTBeT 3aBUCUT OT BPEMEHH 00JTyUEHUSI.

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

1) Ag+Ex



2) hv - Ex

3) .hv - Ag

4). mv?/ 2

10.  IIpu xaxom ycioBuu Bo3MOXkeH (HoTorphdext?

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

2) V<Vnin

3). Ilpu moOoM 3HaYEHUH V U Vi

4). V=Vnin

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

1). Kammit (Ag=3,5%10"%° JTx)

2) Cepebpo (As=6,9*10"1° [Tx)

3). Jlutuii (Ag=3,8*101° Jx)

4).Iesnit (Ag=3,0*10"%° [Ix)

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

1). 10" J1x

2). 8*10%° JIx

3). 16*10%° JIx

4). 0 Ix

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

1). Pa3pyiienre MosieKys1 BEIIECTBA.

2). BeIpbIBaHME JIEKTPOHOB U3 BEIIECTBA.

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

4). NoHn3aIysi MOJIEKYJT BEIIeCTBA.

14. Kakue cBoOiCTBa 3JEKTPOMAarHUTHOTO W3IYyYEHUS MPOSBISIOTCA

CUJIBHCC IIPpHU YBCIMYCHNH JJIMHBI BOJIHBI?



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

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

15. Kak u3menutcs xonmuectBo (HOTOIEKTPOHOB MPU  yMEHBIICHUU

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

4). 3aBUCUT OT YaCTOTHI U3ITyUYEHHS.

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

18. Kakas Touka BOJBT-aMIIEpHOW  XapaKTEPUCTUKHU

YBEIIMYEHUHN

BAKYYMHOTO

doTornemenTa COOTBETCTBYET CHJIE€ TOKAa, IMPU KOTOPOM BCE BJIEKTPOHHI,

BBIPBIBACMBIC CBCTOM C ITIOBCPXHOCTHU METAJLJIa, JOCTHUT'alOT aHOJIa?

I

1). Touka 1.



2). Touxka 2.

3). Touka 3.

4). Touka 4. .

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

1). 0 Ox..

2). 2%10°° JIx.

3). 4*101° JIx.

4). 8*101° JIx.

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

1). 2*10%.

2). 107,

3). 2*10%,

4). 2*10%,

21. Ymo makoe «kpacHasy epanuya homoaghghexma?

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

2) Pa0oTa BbIX0/J1a 3JICKTPOHA U3 BEIIECTBA

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

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

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

1). YBenuuutcs 3a/iepKuBaroniee HarpsKeHHe.

2). YMEHBIIUTCS 3aJepKUBAIOIIEE HAMIPSHKCHHE.

3). YBeIuuuTCs TOK HACHIIICHHUS.

4). YMEHBIIUTCS TOK HACBIIICHUS.



23. UYmo maxoe ¢homon?

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

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

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

4. DHeprus CBETAa, NOTJIOIICHHAS BEIIIECTBOM.

24. Kaxosa npupooa o-u3nyuerus?

1). [ToToK 271€KTPOHOB.

2). IloToK NpOTOHOB.

3). IloToKk simep aTOMOB remusl.

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

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

1) IIpoToH.

2) 0. — yacTuua.

3) HEUTPOH.

4) 2JIEKTPOH.

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

1) iLi

2) /Be

3)sLi
4) ILi

Kpurepuu oeHkH TecTa npu onpeaejeHud TeKylero peiTuHra CTyeHTa

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

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



