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AHHOTAIUSA

Hucuumnnaa «Ontuka, aToMHas (U3WKa» BKIOYEHA B 0a30BYI0 4YacTh
MAaTeMaTH4YECKOrO0 MU €CTeCTBEHHOHay4Horo mukia b.1.b.14. mo cnenumanpHOCTH
30.05.01 Menuuunckas 6uoxumus. OO1as TPyI0EMKOCTh OCBOEHUS TUCUHUILITUHBI
COCTaBIII€T / 3a4ETHBIX €AUHUI], 252 yaca. Y4eOHbIM IJIJAHOM IPEILyCMOTPEHBI
JeKiuonHble 3auatus (54 vaca), mpakTudeckue 3aHaTusA (72 vaca), 1a00paTopHbIC
pabotsl (36 yacoB), camocTosiTenbHas pabora cryaeHTa (63 yaca), 3aueT
sk3ameH (27 gacoB). JucuuminHa peanusyercs Ha 2-3 Kypcax B 4 U 5 cemecTpax.

Hns  ¢dopMupoBaHUST ~ HAYaIbHOTO  KOMIIETEHTHOCTHOTO  MPOQUIIA
o0ydJaromerocs, MpeABAPUTEIIBHO JKEIaTeIbHO M3YYCHHE TaKWUX TUCITUIUINH, Kak
Mexanuxa, snekmpuuecmeo, Hngopmamuxa, Mamemamuxa, Obwas xumus.
CdopmupoBanHble B XOA€ HM3Y4YCHHs NUCUUIUIMHBI 3HAHUS, YMEHUS M HaBBIKH
pean3yIoTCsT B TaKWX JUCHUIUIMHAX, Kak Qusuueckas xumus, buoxumus,
Oxonoeus, Memoodonozus u mMemoovl HAYYHBIX UCCe008aHUll, KaK OCHOBa MJiA
NOHUMAHUS COJAEpPKAHUS YKAa3aHHBIX JHUCHMIUIMH ©U (GOpMUpPOBaHUS oOIIeH
HAYyYHOM KapTUHBI MHpA, JIJISi TMOCTAHOBKH OMBITOB, MPOBEICHUS HEOOXOIUMBIX
U3MepeHui U 00pabOTKU UX PE3YIbTATOB.

Ilenv w3ydenus mucuuiuinHbl «OnTHKA, aTOMHas (pU3UKa» — BOOPYKEHHE
CTYJIGHTOB  3HaHUEM  (PUBUYECKHUX OCHOB OHMOXMMHUYECKHX  MPOIECCOB,
bu3nUecCKUMH METOJaMH HCCIEAOBAaHUN W W3MEPEHUH, CO3/aHue HEOOXOIUMOM
0a3pl U1l M3Y4YEHHs] AMCLUUIUIMH NPOPECCHOHANBHOTO LUKJA, AJS MOBBIIICHUS
oO01IIe KyJIbTYPHI.

3aoauu oucuuniuHbl:

- (hopmupoBanme cucTeMbl GU3MIECKUX TOHATUN;

- (OpMHpPOBAaHUE OCHOBHBIX IMPEJCTABICHUA COBPEMEHHOUW (HU3HIECKOM
KapTHHBI MHpa Ha 0a3e U3y4eHHs] OCHOB BaKHEHIINX (PU3NYECKUX TEOPUH;

- O3HAKOMJICHHE CTYJACHTOB C BaXHEHIIMMU TNPUKIAJAHBIMH aCHEKTaMU
busuky;

- O03HAKOMJICHHE CTYJEHTOB C TyMAaHUTAapHBIMU acHeKTaMu (U3UYECKOTO

3HaHusA, POPMHUPOBAHKE OCHOBBI JJIS MOBBIIMICHUSI OOIIEH KyJIbTypbl 00y4aeMoro,



€ro0 SKOJIOTHYECKOTO BOCIIUTAHNS,

-03HaKOMJICHHE CTYACHTOB ¢ (PU3NYECKUMH METOJaMHU UCCIICIOBAHNUS,

- O03HAaKOMJICHHE CTYJEHTOB C METOJAOM MOJCIHPOBAHUSA (U3UICCKUX
SIBIICHUI, B TOM YHCJIE€, C UCIIOJIb30BaHuEeM DBM;

- 03HAKOMJICHUE CTYJCHTOB C OCHOBAaMH IUIAHUPOBAHUS IKCIIEPUMEHTA U €T0
OpraHu3allnu;

- ($opMHpOBaHHEC YMEHHH 110 CTaTHCTHYECKOW 0OpabOTKEe pe3yinbTaToB
OKCIIEPUMEHTA, UX UHTEPIPETAIINH;

- BBIpa0OTKA TPAKTHYCCKUX HABBIKOB pPaOOTBI C  HM3MEPUTCIHHBIMU
nprOOpaMH, OIEHKH TOYHOCTH U JOCTOBEPHOCTH IOJTYYEHHBIX PE3YIIHTATOB.

Memoobt uzyuenus OUCUUNIUHBL. TCOPCTUUCCKHI, SKCTICPUMCHTAIbHBIH.

JIJIst  yCIenmHoro W3y4eHus IUCHUILIMHBI «OnThka, aromMHas (usuka» y
o0Oy4JaroImXcs JOHKHBI OBITh CHOPMHUPOBAHBI HA TIPEABIAYIIIEM YPOBHE 00yUYEHUS
— B CpeJiHel MIKOJIe - CIeAYIONINE MpeIBapUTEIbHbIC KOMITCTCHITNH:

— 1. 3HaHue OCHOBHBIX (PM3MYECKUX MOHATUN U OCHOB (PU3UUYECKUX TCOPUI B
npeaenax Kypca pu3NKu cpeaHel MIKOJIbI; OCHOB MaTeMaTHIECKOT0 aHATN3a
U BCKTOPHOW anreOpbl; yMEHHWE TIEPEBOAUTH CIMHUIIBI H3MEPCHUS
buzmdeckux BenmuuuH B cucteMy «CH»; BiajgeHue HaBbIKAMU PabOTHI C
y4eOHOU JTUTEepaTyPOH.

— 2. 3HaHHWE METOJOB PEIICHHUS NPOCTCHINNX (U3UYSCKHX 3aJad, YMEHHE
pemars npocrermmre GU3NIecKre 3aaud aHATUTHICCKUM U rpaduaecKuM
METOJaMU;

— 3. 3HaHWE OCHOBHBIX METOJIOB M3MEpPEHHS (PU3MUECKUX BEIUYUH, YMEHHUC
IPOBOJIUTh IPOCTEHININE W3MEpeHUS (HU3NUSCKUX BEIUYWH, BIIAJCHUC
HaBBIKAMHU HCIIOJIb30BAHUS TMPOCTCHIINX H3MEPHUTCIBHBIX HWHCTPYMEHTOB,
HaBBIKAaMU 0(OPMIICHHUS PE3YIbTATOB HAOIIOICHUH, OTIBITOB M BBIYHMCIICHHH.
B pesynpraTe wm3ydeHHms AuCHUILIMHBI «OITHKA, aTroMHas (H3UKa» Yy
00yYaroIUXCS bopMUpyroTCA (o (91 3% (011193 (S npodheCCHOHANIbHBIC

KOMIICTCHLIUU.



Koa un
(popmysmpoBka
KOMIIeTeHIIUH

Jrtansl GOpMHPOBAHUA KOMIIETEHMH

OIIK-5 roToBHOCTH
K MCIIOJIb30BaHHIO
OCHOBHBIX (PU3HKO-
XUMHUYECKUX,
MaTeMaTHYECKUX U
HMHBIX
€CTECTBCHHOHAYIHBIX
HOHATHH ¥ METOJOB
TIPH PEIICHUH
pohecCHoHATBHBIX
3a7a4

3Haer

byHIaMeHTanbHBIC Pa3eNbl PU3UKH B 00BEMeE,
HE00X0IUMOM JUIsl IOHUMaHUS OCHOBHBIX
3aKOHOMEPHOCTEH (PU3NIECKUX, XUMUYECCKHX,
OMOXNMUYECKUX, OMOTEXHOJOTHUECKIX MPOIIECCOB

VYmeer

Pemats 3agaumn no ¢usnke, UCMOJIB30BATH (PU3HUECKUE
npuOOpPHI ¥ PU3NUECKHE METO/IbI UCCIEA0BAHUS IS
OTIpEIeNIEHUs] KOJIMUECTBEHHBIX XapaKTEPUCTHK ChIPbS U
FOTOBOM NMPOYKINH, TPOBOJUTH MATEMAaTUYECKYIO
00paboTKy pe3yIbTaTOB U3MEPEHUSI;

Bnaneer

HaBbIKaMU MPOBEACHUS TEOPETUUECKUX U
9KCIIEPUMEHTAJIbHBIX UCCIEA0BAHUN U MPECTABICHUS
UX Pe3yJabTaTOB.

,HJ'I}I Q)OpMHpOBaHI/I}I BBIINICYKA3dHHBIX KOMHGTGHHI/Iﬁ B paMKaX OUCHUITIINHBI

«OHTI/IKa, aTOMHas (1)143141(3» IMPUMCHATOTCS CIICAYIOIINC MCTOAbI aKTUBHOT'O:

nekyus-oeceoa, rekyuu 6 popmame PowerPoint, meopueckue 3a0anust

(cocmasnenue 3a0au), cemunap-Kongpepenyus.




CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOM YACTH

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

Monyasb 1. l'eomeTpuyeckasi ¥ BoJiHOBasi onTuka (36 yacos).

Tema 1.1. PazBuTHe npeacraBieHuii o npupoae ceera. OCHOBbI
reoMeTpuyeckoil onTuku u poromerpuu (12 yacon).

MAO (4 uaca) — nexyus-6eceoa, nexyus 6 hopmame PowerPoint.
Bo3HUKHOBEHNE KOPIYCKYJISIPHOW U BOJIHOBOW TEOPUU CBETOBBIX SIBJIECHUH, 3TAIIbI
ux pa3Butud. aes KopnycKyJIsapHO-BOJIHOBOIO Ayalin3Ma CBETA, €€ ONbITHOE
obocHoBanue. [1lkana 31eKTpOMarHUTHBIX BOJIH. /Mamna3oH JAJIMH BOJIH BUAUMOTO
ceeta. [lonsaTue y4ya. 3aKOHBI TEOMETPHUUECKOM ONITUKH, 00JIaCTh UX
npuMeHuMocTH. [lokazatens mpeaomMiIeHHs BelleCcTBA. SIBI€HUE MOTHOTO
OTpaXXEHUS, €r0 UCIOJIb30BaHUE. 3epKaja. TOHKUE JIMH3bI, UX XapaKTEPUCTHUKH,
dbopmysia TOHKON JTUH3HI.
dotomeTpuueckue BeInunHbl. CBEeTOBOM MOTOK. Cuita cBeTa. OCBEMIEHHOCTb.
CBeTtuMoCTb. SpKOCTB.

Onmuueckue npubopsl, ux ucnonvsosarue. Muxkpockonwl. Peppakmomempui,
npumeHeHue pephpaKxmomempuieckKo2o Memooa Uccied0B8anusl.

Tema 1.2. OcHoBbI BOJIHOBOI onTuku. UnTepdepennus cera (6 yaca).
Monoxpomatnueckuii cBeT. KorepeHTHbIe HCTOYHUKHU CBETA, CIIOCOOBI MOJYICHUS
KOTEPEeHTHBIX CBETOBBIX BOJIH. MHTepdepenius cBeta. OnTrudeckas pa3HOCTb
X071a BOJIH. Y CJIOBHSI MUHUMYMOB B MaKCUMyMOB uHTepdepennnn. KoopauHars
MHUHHAMYMOB ¥ MaKCUMYMOB UHTEP(PEPEHIINH, MUPHUHA HHTEPPEPEHIIMOHHON
nosiockl. UaTepdepennus cBera B TOHKUX IieHKaX. Konbia HeroToHa.
Humepghepomempul, ux npumernenue. Ilpoceemnenue onmuxu.

Tema 1.3. OcHoBbl BoJIHOBOM onTuku. {udpakuus cBera (6 yaca)-4 yaca B
¢opme mao.

HNudpaknus cBeta, ycnoBus ee HaOmoaeHus. [Ipunmun I'tolirenca —Openens.
Bunst nudpaxuuu. Merop 300 @penens, ero npumeHenue. Jludpakinuonnas
peuieTka, ee xapakrepuctuku. {udpakuuonusiii cnektp. Pazpemaroias

CIOCOOHOCTH ONTUYECKOTO Mpudopa. Audpakuus peHTreHOBCKUX JIy4eil.



Penmeenocmpyxmypuuiii ananus. I'onoepaghus.

Tema 1.4. OcHoBbl BoJIHOBOM onTuku. [lonsspuzanus cera (6 yaca).
[Momapusauus cBera. ECTeCTBEHHBIN U MOJISIPU30BAHHBINA CBET, BUJIbI
nonsipuzanud. [onspuzaropsl. 3akoH Maintoca. 3akoH bproctepa. [[BoitHoe
nydenpenomieHue. OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIN JTyur. ONTHYECKAas OCh
KkpucTtamia. ONTHYECKU aKTUBHbBIEC BEIIECTBA.

Tonapumempul, ux ucnonrvzosanue 0Jisl OnpeoeneHUs CO0EPHCAHUSL ONMUYECKU
AKMUBHBIX GeUeCma.

Tema 1.5. BzaumojeiicTBre cBeTa ¢ BelecTBoOM (6 yaca).

Jlucniepcus cBeTa, BUAbI AUCIIEPCUHU. DJIEMEHTAPHAS TEOPUs TUCTIEPCUH.
Hucniepcus Beniectsa. [lornomenue ceeta. 3akon JlambepTa-byrepa.
Koaddunuent nornomenus. CenexktuBHoe norioienue. Paccessnue ceeta. 3akoH
Panes. MonekysspHoe paccesHue.

L]sem.

5 cemecTtp (18 yacos)

MonayJb 2. OcHOBBI KBAHTOBO# ONTHKHN U KBAHTOBOW MexaHukH (6
4acoB).

Tema 2.1. ®oto3ddext. KBaHTOBBIE CBOIiCTBA M3JayUeHHs (2 yaca).
KBanToBas rumnoresa u ee skcriepuMeHTaibHoe 00ocHOBaHue. KBaHTOBBIE
cBoiicTBa uznyuenus. Pororddexr, ero Buasl. O0bsicHenue hotodrpdexra.
3akonbl CroneToBa. Y paBHeHHE DUHIITEHA. DOTOAIEMEHTHI, UX IPUMEHEHUE.
Dddexr Komnrona. /laBienne crera.

Tema 2.2. TermioBoe usiaydeHue (2 yaca)
TennoBoe U3nydeHue, €ero paBHOBECHBIN XapakTep. DHEPreTHIecKas CBETUMOCTb.
HcnyckarenpHast ¥ IOTIIOMIATENbHAS CITOCOOHOCTH. AGCOIIOTHO YEPHOE TEINO.
3aKOHBI TEIIOBOTO U3Ny4YeHus1, ux o0biacHenue. ®opmyna I[lnanka. ®opmyna
Panesi-/xxunca. [TupomeTpsl.

Tema 2.3. JjieMeHTHI KBAHTOBOM MeXaHUKHM (2 yaca).
I'unioresa ne bpoitns, ee onbITHOE 000CHOBaHUE. XapaKTEPUCTUKHU BOJIH €

bpoiina. CooTHOmEHHs HeonpeaeIeHHOCTeN. [ [puHINIBI KBAHTOBOW MEXaHUKHU



(I1ONOJHUTENBLHOCTH, COOTBETCTBUSA U Ap.). BonHoBas pyukiusa. CtaumonapHoe
ypaBHeHue penunrepa. KBantossie uncna. Beipoxaennsie coctosinus. [IpaBuna
otbopa. bozonsl u pepmuonsl. [punuun Ilaynu.

Monyanb 3. AToMHasi pU3MKA H OCHOBBI KBAHTOBOM 3JIEKTPOHUKH (4
yaca).

Tema 3.1. Atom u moJiekyJ1a. CriekTpsl (2 yaca).

Mopnenu ctpoenus aroma. OnsiT Pesepdopaa. [lnanerapnas mozens, ee
Henocratku. [loctynatsl bopa. Bunasl ciekTpoB uznyuenusi. CeKTpbl
nornouienus. Teopus atoma Bogopoaa 1o bopy. @opmyna bansmepa.
CnexTpanbHbIE CEPUMU.

Jlromunucyenyus, ee uovl u npumernenue. 3axon Cmoxca. CnekmpanvbHulll aHaIu3,
€20 npumeHenue 0 OnpedesieHUsi KaueCmeeHHo20 U KOJIUYeCmE8eHH020 COCMAsa
geujecmaa.

Tema 3.2. KBanToBOMexaHnuyeckasi Teopusi aroMa. OCHOBbI KBAHTOBOM
3JIEKTPOHUKH (2 Yaca).

CrpoeHue sHepreTHYeCKUX ypoBHENH. DHEPreTUYeCcKre 30Hbl B KPUCTAIIAX.
OObsicHEHUE TPOBOAMMOCTH METAJUIOB U MOJTYNPOBOIHUKOB HA OCHOBE 30HHBIX
MPEJICTABIICHU.

BreinyxieHHOe U crioHTaHHOe u3nydenue. [IpuHiun paboTsl 1a3epa, ero
ncnoJib3oBanue. Henuuernas onrtuka.

Monyas 4. Sinepnas ¢pusuka (8 yacos).

Tema 4.1. Ctpoenue siapa. PaagnoaktuBHocTh (4 1aca).

MAO (2 uaca) — nexyus-beceoa.

Mopgenu sapa. Hyknonsl, ux xapakrepuctuku. M3otonsl. AnepHoe
B3aUMOJICHCTBUE, €r0 CBOMCTBA. DHEPIus CBSI3U U NePEKT Macc sapa. SAaepHbii
MAarHUTHBIN PE30HAHC, €r0 MPUMEHEHHE.

EcTtecTBeHHast U UCKYCCTBEHHAs! PAAMOAKTUBHOCTh. BUIbI paInOaKTUBHOTO
M3IIYyYEHUs1, UX IPUPOJIa U OCOOCHHOCTH. 3aKOH paIMOAKTUBHOIO pacmaja.

[Tepuon nosmypacnaaa, nOCTOSHHAS pacnajga. AKTHBHOCTb paJuOaKTUBHOTO



npenaparta. [lonsitue 10361 001yyeHus. buonoruyeckoe nericTeue
PaIMOaKTUBHOTO U3JIYYEHUS, CIIOCOOBI 3alUTHI.

Jlozumempul. Ecmecmeennwiii paouoakmugnulii oon. Hcnonvsoganue
PAOUOAKMUBHBIX U30MONO8.

Tema 4.2. Sinepuble peakunu. Pu3nyecKre OCHOBbI SAACPHOI JHEPreTUKH
(2 gaca).

SAnepHble peakuuu, UX BUAbl. JHEPrUsl IICPHOM peakunu. Peakuus neeHusl.
IlenHas peakuusi, ycioBus €€ mpoTekanus. AnepHsiii peaktop. [Ipobiemsr u
NEPCIEKTUBEI SACPHOM dSHEpreTUKu. TepmosiaepHblil cunTes. [Ipobiemsr
YIPABISIEMOI0 TEPMOSIEPHOTO CUHTE3A.

Dnepeus 36e30.

Tema 4.3. JjieMeHTaApHBbIE YACTUIBI U KOCMHUYECKHeE JIy4H (2 yaca).
DJIEeMEHTapHbIC YAaCTHUIIbI, UX CBOMCTBA. YaCTUIIBI M1 aHTUYACTHUIIBI.
Knaccuduxanus snemeHTapubix yactuil. OyHaaMeHTanbHbIe B3aUMOICHCTBUS.
KBapku u riatooHbl. MeToabl perucTpauuu 3J1€MEHTAPHbIX YaCTHII.
Kocmuueckue nyuu, ux enuanue Ha sHcugvle Opeanu3mobl U Ha QYHKYUOHUPOBAHUE

MexHu4ecKux ycmpoucme na 3emie.



l. CTPYKTYPA U COJAEP KAHUE MMPAKTUYECKOHN YACTH
KYPCA

IIpakTHyeckue 3anaTus (72 yaca)

TeMbl IPaKTHYECKUX 3aHATHH
4 cemectp (36 yacos)

3ansitue 1.
Tema: Beenenne B Ontuky (2 yaca)
Bup yyeOHo# padoThl: BBOAHOE 3aHATHE.
Ilnan 3ansaTHA:

1. TpeGoBanus Kk 0cBOeHUIO Kypca ¢pusuku. DopMbl KOHTPOJISL.

2. TlpaBuna TeXHHKHA 0€30MACHOCTH Ha 3aHATHUAX 1O (PU3HKE.

3. IlpaBuna paboThl ¢ ONTHYECKUMU TPHUOOpAMHU.

3ansTue 2.

Tema: I'eomeTpuyeckasi onTuKa: 3aKOHbI reOMeTPUYECKON ONTUKH (2 yaca)
Bua yueOHOM padoThI: cCEeMUHAP C pellieHueM 3a/1a4.

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

Ilnan cemunapa:

1. 3aKoHBI TECOMETPUUECKON ONTUKHU.
2. Tlokazatenb mpenoMieHUs BemecTBa (a0COMIOTHBIN, OTHOCUTEIBHBIN, UX
CBSI3b ¥ (PUBHUECKUI CMBICIH).
3. SIBieHMe MOTHOTO BHYTPEHHETO OTPAKCHUS.
4. PedpakromeTpus.
3aunsrtue 3.
Tema: I'eomerpuueckasi ontuka: ToHkue JUH3BI (2 Yaca)
Bup yyeOHoM padoThl: ceMHMHAp C pelieHreM 3a/1a4.
3amaunm [4] (ocH.): 5.25, 5.29, 5.31. [2] (mom.): 15.33, 15.34, 15.35, 15.41.
MAO - cocmasnenue 3aoau.

Ilnan cemunapa:

1. Tonkas nuH3a, €€ XapaKTePUCTUKHU.
2. ®opmyna TOHKOU JUH3EI. ONTHYECKas CUila ¥ YBEJIMYCHHE JTNH3HI.
3. TlocTpoeHue n300pakeHM B IMH3aX U 3epKaiax.



4. JledexTsl n300paxeHHil B JINH3AX.

3ansTue 4.

Tema: I'eomeTpudeckast onTuka: Onruyeckue npudopsl (2 yaca)
Bup yyeOHoM padoThI: cemMuHaPp.

Ilnan cemunapa:

1. T'nas.

2. JIyna.

3. OnThuecKknii MUKPOCKOIL. Y BEJIMUYEHHE MUKPOCKOIIA.
4. DNEKTPOHHBII MUKPOCKOII.

3ausitue 5.

Tema: @oromerpus (2 yaca)

Bup yyeOHoM padoThI: ceMHMHAp C pelieHreM 3a/1a4.
Bagaun [2] (mom.): 15.53, 15.54, 15.56, 15.57, 15.66.
Ilnan cemunapa:

1. ®oromeTrpuueckue BemurHbBI. CBETOBOM MOTOK.

2. Cuna cBera. M30TpoIHbIE HCTOYHUKH CBETA.

3. OcCBeIIEHHOCTh MOBEPXHOCTU. 3aKOH OCBEIIICHHOCTH.
4. CBEeTUMOCTb U SIPKOCTb.

3ansTue 6.

Tema: I'eomeTpudeckasi onTuxka u ¢gporomerpus ( 2 yaca).

Bup yuyeoHnoii padorsl: KonTponbHas padora 1.

3aunsTue /.

Tema: BoaHoBas ontuka: UnTtepdepennus ceera (2 yaca)

Bup yyeOHoM padoThl: ceMHMHAp C pelieHreM 3a/1a4.

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

1. Jlmama3oH AJIMH BOJH BUAUMOTO CBeTa. MOHOXPOMATUYECKHUM U CIIO0KHBIN
CBET.

2. KorepeHTHBIC BOJHBI, CIOCOOBI UX MoiydeHuss. OnTrdecKas pasHOCTh X0/a
BOJIH.

3. HUurepdepenius cBera. YcimoBus Min 1 max.



4. Vutepdepenuns B TOHKUX MieHKax. [lomocsl paBHO Tonmunbl. Konbia
Hsrotona.
5. UurepdepomeTpsl.
3austue 8.
Tema: BoanoBasi ontuka: /lugpakuus ceera (2 yaca)
Buja yuyeOHOM padoThI: CEMUHAP C PelIeHHeM 3a/1a4.
3amaun [4] (ocH.): 5.57, 5.88, [2] (mom.):16.30, 16.35, 16.38, 16.42, 16.44, 16.48.
Ilnan cemunapa:

1. dudpaxuus cBera, ycinoBus ee HaOmoaeHus. [lpunnun [tolirenca-
Openes.

2. udpakuuonnas pemerka. [lepuos pemetku. YcinoBue
max.ludpakiinoHHBIN CIIEKT.

3. Hudpakuus peHTreHOBCKUX JIydeil. PEHTreHOBCKasi CIEKTPOCKOMHS U
PEHTTEHOCTPYKTYPHBIN aHAJIN3S.

4. Pa3pemaromias ciocOOHOCTb ONITUYECKUX TPUOOPOB.

3ansTue 9.

Tema: BoanoBasi ontuka: Iloasipusanusa cBera (2 yaca)
Bua yueOHOM padoThI: CEMUHAP C pellleHHeM 3a/1a4.

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

1. Tlonspu3zoBaHHBINA U €CTECTBEHHBIN CBET. [loyiHAas U yacTU4HAs
HOJISIPU3ALIUSL.

2. Tonspuzatopsl. 3akon Manroca. 3akon bproctepa.

3. [Boitnoe mydenpenomiienne. OOBIKHOBEHHBIM U HEOOBIKHOBEHHBIN JTyUH.
Onrtrueckas och KpUcTasia.

4. OnTryecKku akTUBHBIE BELIECTBA. YTOJ MOBOPOTA MJIOCKOCTHU MOISPU3ALINY.

5. lTlonspumertpus.

3ansTue 10.

Tema: BoiHoBast onTuka (2 yaca)

Buna yuyeOHoi padorei: CocTaBiieHHe U pelieHue 3a1a4.
MAO — cocmasnenue 3aoau.

3ansarTue 11.

Tema: BoaiHoBasi onTuka (2 yaca)



Bun yueOHoii padorsi: KonTposbHas padora 2.
3anatue 12.

Tema: B3anmopgeiicTBue cBeTa ¢ BelecTBOM (2 yaca)
Bup yyeOHoM padoThI: ceMHMHAP C pelieHreM 3a/1a4.
3anauu [4] (ocH.): 5.93, 5.106, 5.108.

Ilnan cemunapa:

1. Jlucnepcus CBETa, BUJIBI JUCTICPCHH.
2. Tlornomenwue cBera. 3akoH JlamGepra-byrepa. KoaddunmeHT noriomenus.
3. Paccesnue cBera. 3akoH Pases.

3ansaTue 13.
Tema: KBanToBasi ontuka: TermioBoe usiayueHue (2 yaca)
Bup yyeOHoM padoThI: ceMHMHAp C pelieHreM 3a/1a4.

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

Ilnan cemunapa:

1. TeruioBoe u3NydyeHUe, XapaKTEePUCTUKHU TETIOBOTO U3ITYUCHHUS.

2. 3aKOHBI TEIJIOBOTO U3TyUYEHUS.

3. Ksanrt, sneprus kBanra. [locrosanas [Inanka. O0bsiCHEHHE 3aKOHOB
TEIUIOBOTO U3JTYUYCHHS.

4. Ontuyeckasi MUPOMETPHUSL.

3anstue 14.

Tema: BzaumoaeiicTBue cBeta ¢ BelecTBoM. TermioBoe usiydenue (2 yaca).
Bun yueoHnoii padorsi: KonTposabnas padora 3.

3ansTue 15.

Tema: OnTuka (2 yaca).

Bup yuyeoHnoii padorsi: TecTupoBanme.

3ansiTue 16.

Tema: OnTuyeckue npuOOPHI M METObI HCCIAEA0BAHUA (2 Yaca)

Bua yueOHoOM padoThI: cCeMUHAP.

MAO — cemunap-xonpeperyus.

3ausatue 17.



Tema: OnTuyeckue npudOOPHI U METOABI MCCJIeA0BAHUS (2 yaca)
Bup yyeOHol padoThI: ceMuHap.
MAO — cemunap-xkongepenyusi.
3anstue 18.
Tema: OnTuka (2 yaca)
Bup yueOHo# padoThl: 3aUeTHOE 3aHSATHE.
5 cemecTtp (36 yacoB)
3ansaTue 1.
Tema: KanToBasi ontuka: ®oro3¢dexr. (2 yaca)
Bup yyeOHoM padoThI: ceMHMHAp C pelieHreM 3a/1a4.
3amaun [4] (ocH.): 5.216, 5.220, 5.221, [2] (mom.): 19.5, 19.6, 19.12, 19.15, 19.17.
Ilnan cemunapa:

1. ®ororddexT, ero BUIbI.

2. 3akonsl CTOJETOBA.

3. O0bsacuenue Gpotodrpdexra DUHIITSHHOM. YpaBHEHHE DIHIITEIHA.
4. ®OTO’IEMEHTHI.

3ansrTue 2.

Tema: KpanrToBasi ontuka. /laBjienue csera. Ipdexkt Komnrona(2 yaca)
Buja yueOHoM padoThI: CEMUHAP C pellleHHeEM 3a/1a4.

3agauu [2] (mom.):19.27, 19.28, 19.29, 19.30, 19.31.

Ili1an cemunapa:

1. JaBnenwue cBera. OnbiThl JIeOenena.
2. Dddexr Komnrona.

3aunsrtue 3.

Tema: KBanToBasi ontuka (2 yaca).

Bup yuyeoHnoii padorsl: KonTposbHas padora 4.
3aunsrtue 4.

Tema: CTtpoenue aToma (2 yaca)

Buja yueOHOM padoThI: CeMUHAP C pellleHueM 3a1a4.

3amaun [4] (ocH.): 6.1, 6.2, 6.3, 6.6, [2] (mom1.):20.1, 20.2, 20.3.



Ilnan cemunapa:
1. Omneitel Pezepdopaa. [Inanerapnas moznens aTroma.
2. Tloctynats! bopa.
3. BopoBckas Teopust aToMa BOJOpPOAA.
3ansrue S.
Tema: Cnektpsl (2 yaca)
Bup yueOHoM padoThl: ceMUHAP € peLICHUEM 3a1a4.
3amaun [4] (ocH.):6.14, 6.20, 6.21, [2] (mgom.): 20.5, 20.6, 20.13, 20.20.
Ilnan cemunapa:

1. Wznydenue u norioiieHue ceera aromaMu. CreKTpsbl.

2. CHexTpbl U3yYEeHHsI U MOTJIONICHHS. BUIbI CIEKTPOB U3TyUYECHHUS.
3. ®opmyna bansmepa.

4. CrnektpaiabHbIe CEpUH.

3aunsrTue 6.

Tema: BosiHoBbBIe cBolicTBa yacTuil. (2 yaca)

Bua yueOHoOM padoThI: CEMUHAP C PellleHHeEM 3a/1a4.
Bagaun [2] (mom.): 19.34, 19.35, 19.36, 19.38, 19.37.
Ilnan cemunapa:

1. Bonns! ae bpoiins.
2. OmbiT [IpBHCCOHA 1 J[>)kepMepa.
3. Tlpunmun neonpeaeneHHocTelt. COOTHOIIEHUST HEOIPEIeIEHHOCTEH.

3ansarTue 7.

Tema: Ctpoenune atoma. BosiHoOBbIe cBOlicTBa YacTull (2 yaca)
Bup yuyeoHnoii padorsl: KonrposbHas padora 5.

3ausaTue 8.

Tema: OCHOBBI KBAHTOBOM MEXaHUKHM (2 yaca)

Bup yyeOHol paGoThI: ceMuHap.

Ilnan cemunapa:

1. BonHoBas ¢yHKIUS.

2. Ypasuenue lllpegunrepa.

3. KBanToBbI€ uncia.

4. YacTtura B TOTCHIIMAILHOH sIME.



3ansaTue 9.
Tema: @u3znka aTOMHOr0 A/Apa. (2 4aca)
Bup yyeOHoM padoThI: ceMHHApP C pelIeHreM 3a/1a4.
3anauu [2] (mom.): 22.1,22.2,22.4,22.5,22.6,22.7.
Ilnan cemunapa:
1. Crpoenue aTOMHOTO si7jpa. 3apsA0BOE U MacCOBOE uucia. M30Tormsbl.
2. SlnepHoe B3anMoOI€MCTBUE, €r0 CBOMCTBA.
3. HedexT macchl U sHEPTUs CBSI3U spa.
3ansaTue 10.
Tema: PagmoakTuBHOCTD (2 4aca)
Bup yyeOHoM padoThI: ceMHMHAp C pelieHreM 3a/1a4.
Bagaunm [2] (mom.): 21.2,21.4,21.7,21.10, 21.34, 21.35.
Ilnan cemunapa:

1. PagmoakTuBHOCTh. BUBI paiOaKTUBHOTO U3ITYUYECHHS.

2. 3akoH paJauoakTUBHOrO pacnaza. [lepuoa nomypacmnana.

3. AKTHBHOCTH npemnapata. J[o3b1 00TydeHusl.

4. BnusiHME paJrOaKTUBHOTO M3JTyYEHHUsS Ha JKUBBIE OPTaHU3MBI U METOIbI
3aIUTHI.

MAO — cemunap-xkonpepenyus.

3ansartue 11.

Tema: SInepHble peakunu (2 yaca)

Bup yyeOHoM padoThl: ceMHHAp C pelieHreM 3a/1a4.

3amaunm [2] (mom.): 22.9, 22.10, 22.11, 22.14, 22.16, 22.17, 22.24.
Ili1an cemunapa:

1. Snepnbie peakuuu, UX BUAbL. DHEPTHS SAECPHOUN pEAKIIUU.
2. llemHas peakiusi, yCIOBHSI €€ POTCKAHMUS.
3. SAnepnsrit peaktop. [Ipobiemsl saepHON SHEPTETUKH.
4. TepmosiiepHble peaKInu.
3ansaTue 12.

Tema: CTpoenue atoMHOro siapa. PagmoaktuBHocTh. SlaepHbie peakuuu (2

yaca)



Bun yueOHoii padorsi: KonTposbHas padora 6.
3ansaTue 13.
Tema: Ctpoenue atomHoro siapa. PaguoakruBHocts. Saepubie peakuuu (2
yaca)
Bup yueOHnoit padorbsi: TectupoBanme.
3ansaTue 14.
Tema: DiieMeHTaApHBIE YacTHLBI (2 Yyaca)
Bup yyeOHoM padoThI: ceMuHap.
Ilnan cemunapa:
1. dyHaaMeHTaIbHBIC B3aUMOICHCTBUS.
2. Knaccudukaims 3meMeHTapHbIX YaCTHIL.
3. AHTHYACTHIIBI.
3ansaTue 15.
Tema: Kocmuueckue Jgayuun. Meroabl perucrpaud HOHM3HPYHOIIMX
u3JjydeHui (2 yaca).
Buja yueOHoOM padoThI: cCeMUHAP.
Ilnan cemunapa:
1. Kocmuueckue Jiyuu, X MPUpPOaa U UCTOUHHKHU.
2. BnusHue kocMuYeckuXx Jydei Ha Ouocdepy 3eMiu U paboTy TeXHUUYECKUX
YCTPOWUCTB.
3. Metoap! peructpanuu HOHU3UPYIOIMHUX U3TYICHHM.
3aunsrtue 16.
Tema: ®uzndeckne MeToAbl B 0MOXUMHUH (2 Yaca)
Bup yuyeOHoili paGoThl: cemuHap-3amura pegepatosn 1.
MAO — cemunap-xkonghepenyus.
3ansartue 17.
Tema: ®uznveckre MeToAbl B 0OMOXuMHUM (2 yaca)
Buja yuyeOHoOM padoThI: ceMUHAp-3aIUTa pedpepaTos 2.
MAO — cemunap-xongpepenyusl.

3anaTue 18



Paszpeani: Ontuka. CTtpoenue aroma u sapa (2 yaca)
Bup yyeOHoM padoThl: 3a4yeTHOE 3aHATHE /KOHTPOJBbHOE codecel0BaHuE.
JlaboparopHnbie padoTsbl (36 yacoB)
4 cemectp (18 yacos)
JlaGoparopuas paGora Nel: OmnpenesieHne mnokasaressi NPeJOMJICHUSA
JKMIKOCTH NpH nomMomu pedpaxromerpa. OmnpeaejieHne KOHIEHTPALMU
CIIMPTOBOI0 PacTBOpPa peppaKkToOMeTPUIECKUM MeTOAOM (4 yaca).

Conep:xxanue 3aHATHSA:

1. O3zHakomiieHue ¢ peppakTOMETPOM U METOJUKOU pabOThI C HUM.
2. N3mepenne mnokaszaTesie TPEIOMIIEHHS W CPEIHEU JHCIIEpCUU

KUJIKOCTEH,  BBIAHHBIX  mpenogaBateneM.  OnpeneneHue  MOrpelrHOCTEN

U3MEPCHHUS.
3. Onpenenenvne BUAA KUAKOCTH TI0 HU3MEPEHHOMY IOKa3aTelio
IPETOMIICHHUS.
4, [locTtpoenue  rpaayupoOBOYHOM  KPUBOM ISl  OMNpEICIICHHUS

KOHIIEHTPALIMK CIIMPTOBOTO PAcTBOPA.
d. OrnpeneneHne HEM3BECTHOW KOHILIEHTPAIUU PacTBOPA.
6. Odopmrnenue otdera, hopMynupoBaHue BbIBoAa 00 3(PHEKTUBHOCTH

pedpaKkTOMETPHUUECKOTO0 METOIA.

JlabopaTtopHass paGora Ne2: H3mepenue paamyca KPHBHU3HBI JMH3bI TNPHU
nomouiu kojienr Herorona (4 yaca).

Conep:xanue 3aHATHS:

1. O3nakomiieHue ¢ JnabopatopHoil yctaHOBKoW. [lomyueHue xonen
HprotoHa.

2. N3mepenue paanycoB Kojel pa3Horo nopsjka.

3. Brruncnenue paanyca KpUBU3HBI JIMH3BL. PacueT morpenHocTe.

4, Odopmnenue otuera, hpopmynupoBaHue BbiBoAa 00 3PHEeKTUBHOCTH

METOJa KOJICH HrroToHa Ha oOCHOBE CpaBHCHUA I[CﬁCTBHTCJ'IBHOFO paanyca

KPHUBU3HBI JTUH3bI 1 BEIYUCJIICHHOI'O SKCIICPUMCHTAJIbHBIM MCTOJOM.



Conep:xxanue 3aHATHSA:

1.

OzHakomiieHHe ¢ J1a0opaTopHOM ycTaHOBKOW. OmpeneneHue mnepuoaa
TU(GpPaKUUOHHONW PEIIETKH.

[lonyyenune audpakunoOHHOW KapTuHBL. M3MepeHue paccTOSTHUN MEXITy
MaKCUMYMaMH OCBEUIEHHOCTH M MEX]ly PEIIETKON U SKPAHOM.

Brrunciienue JiMHbI BOJTHBI CBETA.

Odopmnenue otuera, QopMmynupoBaHue BbIBoJa 00 dddekTuBHOCTU
UCIIOJIb30BaHUS AUPPAKIMOHHON PEIIeTKU JJIsl U3MEPEHUs JUIMH BOJIH CBETa
Ha OCHOBE CpPAaBHEHMsI MOJYYEHHOTO 3HAYEHUS JIJIMHBI BOJHBI M 3HAYEHMS,

YKa3aHHOI'O B ITACIIOPTE JIa3Cpa.

JlabopaTopHasi padora Ned: U3mepeHue (pOKYCHOTO pacCTOSTHUSI JIMH3bI

(4 gaca).

Conep:xanue 3aHATHSA:

1.
2.

O3HaKkoOMIICHHE C JJA0OPATOPHON YCTAaHOBKOM.

[TomydeHnue 4eTKOTO M300paKeHUS TpeaMeTa MPU MTOMOIIN COOMparomeit
JIMH3HL.

W3MepeHne pacCTOSHUI OT JWH3BI JO TMpeaMeTra W OT JIMH3BI JIO
U300pakKeHUsI.

Omnpenenenre GOKYCHOTO PACCTOSIHHSI JTUH3HI.

Odopmiienne oT4eTa, CpaBHEHUE IOJYYCHHOTO DJKCIEPUMEHTAIBHO

3HAYEHUS C JEHCTBUTEIBHBIM, (OPMYIUPOBAHUE BHIBOJIA.

JlaGopaTopHas padora Ne5: IIpoBepka 3axkona MaJsioca (2 yaca).

Conep:xanue 3aHATHS:

1.
2.

O3HakoMJIeHHE € Ta0OPATOPHOI YCTAHOBKOM.

N3mepenue cuiibl POTOTOKA NMPU Pa3IUUHBIX yriaxX MEXY IJIOCKOCTIMU
MOJISIPU3alMK MOJISIPU3aTOPa U aHAIU3ATOPA.

[locTtpoenune rpaduka 3aBUCUMOCTH CHIIbI (OTOTOKA OT YIVIa MEXKIY

INIOCKOCTAMMU IIOJIAPHU3ALIMU ITIOJIAPpHU3aTOPa U aHaJIUu3aTopa.



4. Odopmnenue oruera, popMyIupoBaHUE BBIBOJA 00 IKCIEPUMEHTATHLHOM

IIOATBEPKICHUHU 3aKOoHa Maitroca.

5 cemecTp (18 yacos)

Jlaboparopuasi padora Nel: U3yuenue siBineHus porodrdgdexra (4 yaca).

Conep:xxanue 3aHATHSA:

1. O3HakomiieHHE C J1a0OpaTOpPHOW YCTAaHOBKOM M 3JIEMEHTaMH
yIpPaBIICHUS.
2. N3mepenue 3aBucuMocTH (OTOTOKA OT aHOJHOIO HAMNPSKEHUS IS

3aJIaHHOTO (DOTO3TIEMEHTA.

3. [TocTpoeHue BoIbTaMIIEpHON XapaKTEPUCTUKU (POTORIEMEHTA.

4, Omnpenenenue nocrossHHOW [lnanka m pabOTHl BBIXOJA DJEKTPOHA C
UCIIOJIb30BaHUEM  Tpauyeckoro W  aHaJMUTUYECKOro  MeToaoB.  Pacuer
MTOrPELIHOCTEN.

5. Odopmnenue oTyeTa, dhopmynupoBaHue BBIBOJIA 00
AKCHEPUMEHTAIBHOM TMOATBEPKACHUM ypaBHEHUsS OWHINTEHHAa Ha OCHOBE
CpaBHEHHMsS TaOJMYHOTO 3HAa4YeHUs TmocrossHHOW I[lmanka co 3HaveHHeEM,

IMOJIYYCHHBIM 3KCIICPUMCHTAJIbHBIM MCTO/IOM.

JlabopaTopHasi padora Ne2: IlpoBepka 3akona Credana-Boabumana (4
yaca).

Conep:xanue 3aHATHS:

1. O3HakoMiieHHE C Ja0OpaTOpHOM YCTAaHOBKOM M 3JIEMEHTaMH
yIpaBJeHus. 3alycK IporpaMMBl.
2. N3mepenue tepmo-O3/IC mpu pa3iuyHBIX TemIepaTypax Ha OCHOBE

aHaJIi3a Fpa(l)I/IKOB, IMOJYUYCHHBIX C UCIIOJIb30BAHUCM KOMIIBIOTCPA.

3. Boluncnenue temmnepaTypbl HUTH Hakajla JIaMIbl NPU Pa3IHYHBIX
HaIpPSKEHUSX.
4, [Toctpoenue rpaduka 3aBucumoctu tepmo-2JIC oT Temmepatypsl B

JTorapupMUYECKUX OCsX.

5. Ornpenenenue nokasaressi CTEeHH TeMIepaTyphl.



6. Odopmnenue oTueTa, dbopmynupoBaHue BBIBOJIA 00
OKCIIEPUMEHTATFHOM TMOATBepkaeHnn 3akoHa Credana-bonbpiiMaHa Ha OCHOBE
CpPaBHEHHUS TEOPETHUYECKOTO0 U OKCICPUMEHTAIBLHOTO 3HAYCHWH TMOKa3aTess

CTEIIEHHU TEMIIEPATYPHI.

JlabopaTtopHass paGora Ne3: MHM3yueHue cmeKTpa aTromMa BOAOPOJA.
Borunciienune nocrossunoit Punodepra (4 gaca).

Conep:xxanue 3aHATHA:

1. OznakomiieHue ¢ 1a60pPaTOPHOM YCTAHOBKOM.

2. HaGmionenne cnektpa artoma Bojopoaa. OnpeneneHue UIMH — BOJH
CTHCKTPaTbHBIX JTUHUH.

3. Brramcnenue mocTosiHHOM Punbepra mo JaHHBIM SKCTIEPUMEHTA.

4. Bpruucienue noctosiHHor Pundepra no reopetudeckoit popmyiie.

5. Odopmruenue oryeta, GOpMyIHpPOBAHUE BBHIBOJIAa 00 SKCIEPUMEHTAIHLHOM
NOJITBEPKJACHUM TEOPUM aToMa BOAOPOJAa HA OCHOBE CpaBHEHHUS

TCOPCTHUCCKOT'O U SKCIICPUMCHTAJIbHOT'O 3HAYCHUM MOCTOSHHOU PHz[6epra.

JlaGopaTropHasi padora Ned: Iludpaxuus 371eKTpoHOB (4 yaca).

Conepxanue 3aHATHSA:

1. OsnakomiieHHE C JJabOpPaTOPHON YCTAaHOBKOM.

2. Ilonmyuyenue u HaOmroaeHNEe AUPPAKIIMOHHBIX KoJel. V3MepeHue nuamMeTpoB
KOJIeL.

3. Bpluucienue AMWMHBI BOJHBI J€ Bpoiis st 37eKTpoHA TpU Pa3sTUIHBIX
3HAYCHUSX HAMPSKEHUS.

4. BplyucieHue pacCTOSTHUNM MEXIY aTOMHBIMHU IUIOCKOCTSMU B KpHUCTAILIE.

5. Odopmrnenue otyeTa, GopMyIHpOBaHUE BBHIBOJA.

JlaGopaTopHasi paGora Ne5: OmpenaejieHHMe NOTEHIMATA WOHU3AIUU
aToMa KpunroHa Mmeroaom ®panka u I'epua (2 yaca).

Conepxkanmue 3aHATHS:

1. OsnakomiieHue ¢ 1abOpaTOPHON YCTAaHOBKOIMA.



ITonmyuenune Ha 3kpaHe ocuwLiorpada BOJBTAMIIEPHOM XapaKTEPUCTUKU
KPUIITOHOBOM JIAMIIBI.

Onpenenenue 3HAYEHUN HANPSDKEHUS, COOTBETCTBYIOUIMX MHUHHMMYyMaM
CHUJIBbI TOKA.

Brruncnenue noreHyanta MOHU3auy aToma.

Odopmnenue otyeta, GopMyIUpOBaHKE BHIBOA.



H1.YYEBHO-METOANYECKOE OBECIIEYEHHE

CAMOCTOSTEJBHOMN PABOTHI OBYUAIOIINUXCHA

Y4eOHO-METOIUYECKOE

oOecrieyeHue

CaMOCTOATENBLHOU

paboTHI

o6yqa10m1/1xcs1 10 JUCHHUIIIINHC «OHTI/IKa, aTOMHasd (1)I/ISI/IK3.>) IMpCACTaBJICHO B

[Ipunoxenuu 1 u BKiItO4aeT B ceOs:

HHaH-Fpa(l)I/IK BBIIIOJIHEHHUS CAMOCTOSITSIILHOM pa6OTBI II0 JUCHOUIIIIMHE, B TOM

YUCIIC:

— HIPHUMCPHBIC HOPMBI BPCMCHU HA BBITIOJIHCHHUC 110 KAKIOMY 3a/IaHUIO,

— XapaKTepuCTHKa 3aJaHUi I caMOCTOSATEIbHOM paboThl 00ydaromuXcs

U MCTOANYCCKNC PCKOMCHIAIUU I10 UX BBIITIOJHCHUIO,

— TpeboBaHUS K

MpCaACTABJICHUTO )51

CaMOCTOSITEIILHOM paboThI;

— KPHUTCPUHU OLICHKHU BBLITTOJIHCHUA CaMOCTOSITCIILHOU pa6OTBI.

IV. KOHTPOJIb JOCTUKEHUWSA LEJIEA KYPCA

O0(QOpPMJICHUIO  pEe3yJbTAaTOB

No | Kontponupy Konpr u 3Tans! hopMuUpoBaHHS KOMIIETEHITUN OueHouHbIE CpeacTBa
/ CMbIC TEeKYIIHI MPOMEK
I pasnens / KOHTPOJIb yTOYHAs
TCMbI arrecTan
JIACIATLINHBI Hst
1 | Moayns 1. OIIK- OTtBeT Ha | 3auer
I'eomerpuuec | 5 CEeMUHape, Bormp. k
Kas U 3HaeT OCHOBHBIC MOHATHS M 3aKOHBI ONITHKH B cobecenoBanu | 3a4ery:1
BOJIHOBas 00beMe, HE0OXOIMMOM JIJIs1 IOHUMAaHUS e npu jomycke | -15
OTTHKA OCHOBHBIX 3aKOHOMEPHOCTEH (pHU3MYECKUX, k a1/p (YO-1)
XAUMHUYECKUX, OMOXUMHUYECKUX, TecT Nel (HP-
OMOTEXHOIOTMYECKHX MPOIIECCOB 1)
Koncnekr
(ITP-7)
YMeer periath 3a1a44 10 ONTHKE, HCIOIb30BaTh | Permenue 3ayeT
(hmzmueckue npudOpsl 1 HU3UUECKIE METO B 3amau (ITP-2) V.1-—
WCCIICTOBAHUS JUTS OTIPEICTICHUS Jlaboparopnas | Y.3
KOJTMUECTBEHHBIX XapaKTEPUCTHK M COCTaBa pabora (ITP-6)
BEIIECTBA, IIPOBOANTH MATEMATUIECKYIO
00pabOoTKy pe3yIbTaTOB H3MEPEHHUS;
Buiageer HaBbIkaMu NIpoBesieHUs Teopetnueckux | JlaGoparopHast | 3auer
U DKCIIEPUMEHTANBHBIX UCCIICOBAHUN U pabota (TIP-6) | V.2
MPEICTABJICHHUS UX PE3YJIbTATOB.
2 Mopyns 2. OIIK- | 3HaeT OCHOBHEBIE NOHSATHS U 3aKOHBI KBAHTOBOM OTtBeT Ha | DK3ameH




OCHOBBI 5 TEOpHH B 00bEME, HEOOXOIMMOM ISl IOHUMAHUS | CEMHUHApE, Bomnp.
KBaHTOBOI1 OCHOBHBIX 3aKOHOMEPHOCTEH (PH3UYCCKHX, cobecemoBann | 9k3.:1-10
OIITHKH U XMMHUYECKUX, ONOXUMHYCCKHX, ¢ IpH JOIyCKe
KBaHTOBOI OMOTEXHOIOIMYECKUX MPOIECCOB K 1/p (YO-1)
MEXaHHKH Koncnekr
(TTP-7)
Ymeer pemats 3aa44 110 KBAHTOBOU OITHKE, Pemntenue Ok3amMeH
UCIIO0JIb30BaTh (PU3HUECKUE MPUOOPHI 1 3agau (I1P-2) V4,¥.5
(bM3HYUECKUE METO bl UCCIICIOBAHMS JIS Ha6opaT0pHaﬂ
ONpEJeneHNs KOMMIECTBEHHbIX XapaKTEPUCTHK M | a5y (TTP-6)
COCTaBa BEIECTBA, TPOBOIUTH MATEMATHYESCKYIO
00paboTKy pe3yabTaTOB U3MEPEHUS;
Baajeer HaBbikamu poBejieHUst TeopeTndeckux | JlabopaTopHas | Dk3ameH
U DKCTIICPUMEHTAJIbHBIX UCCIICIOBAHUN U pabora (ITP-6) | V.4
MPEICTABIICHUS UX PE3YJIbTATOB.
OTtBer Ha | DK3aMeH
3HaeT OCHOBHBIE TIOHATHS U 3aKOHBI aTOMHOM CEMUHape, Bormp. k
¢us3nKn B 06beMe, HeoOXOMMMOM ISl TIOHUMaHus | cobecenoBann | 9k3.:11-
OCHOBHBIX 3aKOHOMEPHOCTEH (pU3HUYECKHX, e npu gomycke | 15
XUMHUYECKUX, OMOXUMHUYECKHUX, k 1/p (YO-1)
Monyss 3. OMOTEXHOJIOINYECKUX TIPOIIECCOB KOHCIEKT
AToMHas
dusnKa u OIIK- (ITP-7)
OCHOBEI 5 YMeet permarh 3a7a41 110 aTOMHOM (PU3HKE, Pemrenue DOK3aMeH
KBAHTOBOI HCITONIb30BaTh (PU3NUCCKUE TPHOOPHI U zamau (ITP-2) V.7,9.8
EKTPOHHKH (uzHMYecKre METOIbI HUCCIIETOBAHMS JIIIS JlaGoparopHast
OMPEENEHNs KONMIECTBEHHbIX XapAKTEPHCTHK H | o601 (TTP-6)
COCTaBa BEIECTBA, TPOBOJUTH MATEMATHIECKYIO
00pabOoTKy pe3yIbTaTOB H3MEPEHMS;
BuiageeT HaBbIKAMU IIPOBEIEHUS TEOPETUUECKUX JIaGoparopHas | Ok3amMeH
Y 9KCIIEPUMEHTAIIBHBIX HCCIIEOBAHUI U pa6ora (ITP-6)
MPEACTABIIEHUS UX PE3YIbTATOB. V.7,V.8
OtBer Ha | DK3aMeH
CEeMUHape, Bomp.k
3HaeT OCHOBHBIE MOHATHS U 3aKOHBI SJIEPHON cO0eCeI0BaHH | 9K3.:
¢usuk B 00beMe, HeoOXOMMMOM T MOHUMaHus | € IpH jomycke | 16-24
OCHOBHBIX 3aKOHOMEPHOCTEH (PH3MIECKHUX, kJ1/p (YO-1)
XUMHYECKUX, OMOXUMHYECCKUX, KoHcnekr
OMOTEXHOIOTMYECKHX MPOIIECCOB (ITP-7)
Tect Ne2 (ITP-
Monyns 4. OIIK- 1)
slnepas 5 ‘YMeeT 3aMucChIBaTh AACPHBIC PEAKI[UH U PEIIATh Pemenue DK3ameH
usmka. 3aJ1auu 10 SIEPHOI (PH3KKe, HCTTONh30BATh 3anay (ITP-2) V.6,Y.9
(hmzmueckue npudOpsl 1 HU3UUECKIE METO B JIaGoparopHast
VICCIICIOBAHUS JUIS OTIPEICITICHHS pabora (ITP-6)
KOJIMYECTBEHHBIX XapaKTEPUCTUK M COCTaBa
BEIIECTBA, IIPOBOANTH MATEMATUIECKYIO
00pabOoTKy pe3y/IbTaTOB H3MEPEHHUS;
Buiageer HaBbIkamMu IpoBe/ieHUs TeopeTnueckux | JlaboparopHas | Dk3ameH
Y SKCHEPUMEHTAIbHBIX UCCIICIOBAHUIN U pa6ora (ITP-6) | V.6, YV.9

OpeaACTaBJICHUA UX PC3YJIbTATOB.




V. CIUCOK YYEBHOM JIUTEPATYPHI U UH®OPMAIIMOHHO-
METOANYECKOE OBECHEYEHUE JUCHUIIJINHBI
OcHoBHas uTEpaTYpa

(21eKmponHbIe U nevammvle uz0ans)
1. ®enopona B.H., ®aycro E.B. ®uszuka [DnekTpoHHBIN pecypc] : yueOHUK

/ - M. : I'DO0TAP-Menua, 2011. -
http://www.studentlibrary.ru/book/ISBN9785970419830.html

2. CrenanoBa B.A. ®wusuka [DneKTpoHHBIH pecypc]| : nabopaTOpHBIi
OPaKTUKYM C KOMIbIOTEpHbIMU MojensiMmu / B.A. CremanoBa. —
DJIEeKTPOH. TEeKCTOBbIE AaHHble. — M. : M3parenbckuit Jom MUCuC,
2010. — 128 c¢. — 2227-8397. — Pexum jgocTymna:
http://www.iprbookshop.ru/56596.html

JJonmosiHuTENBHAS JJUTEPATYPA
(newammwie u snexmponmwvle uz0anus)
1. Usmues, A.Jl. ®usuka [DnekTpoHHbIN pecypc] : yueOHoe mocobue / A.JI.

NpnueB. — DnektpoH. gan. — Cankr-Iletepoypr : Jlanp, 2009. — 672 c.
— Pexxum nmoctyma: https://e.lanbook.com/book/163.

2. Kypbaues 10.®. ®uszuka [DnekTpoHHBIN pecypc] : yuebHoe nmocodue /
FO.®. Kypb6aueB. — DneKTpoH. TEKCTOBbIE JaHHbIe. — M. : EBpasuiickuii
OTKPBITHIA UHCTUTYT, 2011. — 216 ¢. — 978-5-374-00523-3. — Pexum
nocryma: http://www.iprbookshop.ru/11106.html

Ilepeuenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAMOHHON CETH
«HTEepHe?

1. DJekTpoHHas Qu3nYecKas SHUOUKIonenus [DnekTpoHHbIA pecype] //

Pexwum nmoctyna: http://femto.com.ua/index1.html

IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTMH
U IPOrPAMMHOI0 00ecneYeHus

B yueOHOM mporiecce mno aucruiuinHe «®PuU3MKay HUCMOJIb3YIOTCS
caeayromue WHPOPMAIIMOHHO-CIIPABOYHBIE W ITOHMCKOBBIE CHUCTEMBI, a TaKXKe
MPOrPaMMHOE 00€CTIEYEHHUE U IEKTPOHHBIE OMOTMOTECYHBIC CHCTEMBI:

— TlouckoBeie cuctembr: Google, Mail.ru, Bing, Yandex;


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

IIpoecpammnoe obecneuenue:

— OmneparnonHas cuctema Windows;

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

— TlakeT cTaHAApTHBIX TPOTPAMM ISl BBITIOTHEHUS Ja00paTOPHBIX padoT

Dnekmponnvle bubauomeunvie CUCEMbL.

— Hayunas snextponnas 6ubnuorexka ELIBRARY.RU — pexum nocrtyna
URL.: http://elibrary.ru/defaultx.asp

VI. METOJIWYECKHUE YKA3AHMS IO OCBOEHUIO
JUCHUATNIUHBI

Pabora Ha Jekumu.

OcHoBHas 3ajjaya NpU CIYIIAHWUU JIEKIUA — YUYUTHCS MBICIUTh, IOHUMATh
WU, u3JaraeMble JIEKTOpOM. JIeKIuu SIBJISIFOTCS OJHUM M3 OCHOBHBIX BHUOB
3aHATUN B By3e. Ha jekuumsax m3zydaercs B OCHOBHOM TEOPETUUYECKUN MaTepual.
Buenpenne B y4yeOHBIH  MpoOIlECC  HOBBIX  TEXHUYECKUX  CPEICTB H
IPOrPaMMHUPOBAHHOTO OOYUYEHHS JOHKHO TOBBIIIATH KadyecTBO, 3(PHEKTUBHOCTD
neknuii. TeM He MeHee M3BECTHBIM CHEIUAIUCT B 00JIacTH MEXaHUKH Tpodeccop
B.JI. KupninueB yTBep1ai, 4TO «IOKa )KUBET YEIIOBEYECTBO, HE YMOJIKHET KUBas
peub U Iepeaaya 3TOU peUbIo MOJTOKECHUN HAYKW.

Bo3moxHbI aBe (HOpMBI JIEKITMOHHBIX 3aHATHI: TIEpBas — CTYJCHT 3apaHee
3HAKOMUTCA C COJAEPKAHUEM JIEKIMU [0 JINTEPAType, KOTOpas PEKOMEH]I0OBaHa
JIEKTOPOM; BTOpasi — CTYACHT NMPUXOAUT Ha JICKIUIO, HE 3HAas, 0 4eM OyAeT HATH
peub. IlepBas ¢dopma sBiseTCs HACATBHON MJii YCBOCHHS TEOPETHUYECKOTO
Marepuana, HO Ha IMPAKTUKE OHA BCTPEUYAETCS penko. Yamie nMmeer MecTto BTopas
dopma.

3anuce nexyui. IIlpuHATO CUMTATh, YTO HEOOXOAMMO 3aIMUCHIBATH TJIABHOE,
OCHOBHOE€ B JIEKIIMU. JTO BepHO. Ho uTO *e€ siBisieTca rnaBHbIM? Ecnii CTyZeHT He
TOTOBUJICA K JIEKIIMW, OH HE 3HAET €€ COACPH AHMS, TOITOMY BBIIEIUTH IJIaBHOE B

X04¢€ camoit JICKIINU OBIBaeT HEJIETKO.


http://elibrary.ru/defaultx.asp

OgHuM W3 TEHTPATBHBIX  (PU3WYECKUX TIOHATHH SBJISETCS TOHATHE
¢uznueckoro SBIEHUSA. 3a OJHY JICKIHUI0O OOBIYHO pacCMaTpUBACTCA JBA-TPHU
¢usnuecknx sBiacHUsA. [lodToMy BaXKHO OTMETHTh MOMEHT, KOT/a JIEKTOP
HAYMHACT TOBOPUTh O TOM WJIM WHOM (DU3UYCCKOM SIBICHHH. V3I0KEHHE CYyTH
(U3HUECKOTO SBJICHUS JIEKTOP HAYMHAET C XapaKTCPUCTUKH €Tro KadecTBa. JIeKTop
bopMyIHpyeT 0OBIYHO CYIIHOCThH SBJICHUS ITOCIIE JEMOHCTPAIUU OTBITA, PUCYHKA
Ha JIOCKE (PUCYHOK TO3BOJIACT HAIJISJIHO MPEJICTABUTh CYIIHOCTH SIBJICHHS), WM
nociie CIIOBECHOH (opmMynupoBku siBieHUs. KadecTBO SBICHHS CTPYKTYpPHO
OMpeNeNsieTCS TPeMs BaXHEHIIMMHU  dJeMEHTaMU: (U3HYECKOW CHUCTEMOH,
XapaKTePUCTUKOW OOBEKTOB CUCTEMBbI M (PU3HUYECKHMH TPOIECCaMHU, KOTOPHIC
NPOUCXOJAT B CHCTEME. OTH DJJIEMEHThI KayeCTBa SBJIICHHS HEOOXOJIMMO
3a()UKCUPOBATH B CBOEM KOHCIIEKTE.

Jlaee  HEOOXOAMMO OTMETUTh MOMEHT TIepexoJa K  HU3JI0KCHHIO
KOJIMYECTBEHHOW CTOPOHBI SIBJICHMS, KOT/a JICKTOP HAYHET BBHIBOJUTH OCHOBHOM
buzudeckuit 3akoH. OOBIYHO CHavanma (HOPMYITUPYIOTCS OCHOBHBIC IOJIOKEHUS
br3UYecKOr MOJIeNn SIBJICHUS, AENAIOTCs JOTOJHUTEIbHBIE MPEANOI0KEHUS I
dbopmynupyercss ycioBus. Jlanee Bce WMIST MO OOBIYHOW CXEMe: MPUMEHSIOTCS
COOTBETCTBYIOIINE (HU3NUECKUE 3aKOHBI, U COCTABJISETCS 3aMKHYyTas CHCTEMa
ypaBHEHHUM; 3aTeM HJET 3Tall MaTEeMaTHUYECKUX MpeoOpa3oOBaHHM, B pe3yJbTaTe
KOTOPBIX MOJTYYAETCsl aHATUTUHIECKOE BBIPAYKEHNE UCKOMOTO (PM3HUECKOr0 3aKOHA.
UTo rinaBHOE B KOJIMYECTBEHHOUW CTOpPOHE sIBIEHUN? Bo-mepBbIX, 3TO OCHOBHbBIE
AIEMEHTHl (PU3MUYECKONW MOJIETH, OTIOJHUTEIbHBIC MPEANOI0KEHNUS U YCIOBHS.
Bo-BTOpBIX, 3TO 3aUCh OCHOBHBIX (PM3NUYECKHX 3aKOHOB. DTall MaTEMaTHYECKUX
nmpeo0pa3oBaHUii, MATEMATUIECKUX BBIKIIAJIOK MOKHO (PUKCHPOBATH YaCTUYHO. B-
TPETHHX, ’TO OKOHYATEIBHOE aHATUTHYECKOE BHIPAKCHHE 3aKOHA.

Jlaee MOXXHO TOBOPUTH O CJCACTBUSX W3 3aKOHA, O MPAKTUYECKOM
MPUMEHEHUH JTAHHOTO SIBIICHMUS.

Bueayoumopunas paboma nao xoncnekmom. Xopoiio Obl B 3TOT K€ JACHb WU
Ha CJeAYIONUN eHb 00paboTaTh KOHCIEKT. BocCTaHOBUTH BCE MPOMEKYTOUHBIC

BBIKJIIAAKH, IIPOIYIICHHBIC Ha JICKOWMW IIPH BbIBOAAX 34dKOHOB. Cnez[yeT



MpOAHANIN3UPOBATh 3aKOH (ompeneneHus (U3NYECKUX BEIUYUH, (U3NYECKUI
CMBICJI, YCJIOBUSI MPUMEHUMOCTH, NTPAKTUUYECKOE MPUMEHEHHUE 3aKOHOB), a TaK¥Ke
KOJIMYECTBEHHYI0 CTOPOHY M BO3MOXXHOCTH MPAKTHUUYECKOTO MPUMEHEHHS BCEX
br3UYECKUX SBJICHUHN, KOTOPbIE ObUIM PACCMOTPEHBI Ha JICKIIUH.

Bonpocul k 1iekmopy. Ha nekiuu MOKHO 3a71aBaTh BOIPOCH B TUCBMEHHOM U
yCTHOM ¢hopmax, B KOHIIE JIGKIIUU U MO XOAY M3JIOKEHHSI Matepuasia. Bompockr —
BaXHBIM d3JeMEHT Jekuud. OHU TOMOTAaT YCTaHOBJIEHUIO 0o0jiee TECHOIo
KOHTaKTa MEXIY JIEKTOpoM U ayauTopueil. [lo comepxkaHuio BONPOCHI JTOHKHBI
OTpakaTh MaTepuas JaHHOU JIEKINU WU npenpiayein. dopMmynupoBka BOIpPOCoB
JOJDKHA OBITh 4YEeTKOW | KpaTkoil. Bompoc pgomxkeH OBITh KOHKPETHBIM.
becnione3nsl o6mue Bompocsl. Hampumep, dexTop, H0Jro, CKaXX€M B TEUECHHE
COpOKa MUHYT, BBIBOAWI CIIOXKHBIN (usnueckuit 3axkoH. [loctynwmn Bompoc: "MHue
HE TIOHATEH BBIBOA 3akoHa. Henb3s ym moBTOopuTh?" Bompoc o0mwuii wu
HEKOHKpeTHBIMN. He MoxkeT ObITh, UTOOBI CTYAEHTY OBLJIO HEMOHATHO BCE, BCE
BBIKJIQJIKU ¥ dTanbl. HesiceH, kak mpaBmiio, KakoW-TO OJHMH AJIEMEHT, 3Tan. Bot Ha
ATOT AJNIEMEHT U HEOOXOAMMO 0OPAaTUTh BHUMAHUE JIEKTOPA.

He pekomennmyercss 3amaBaTh JIEKTOPY TIOCTOPOHHHE BOMPOCHI, HE
OTHOCSIIITUECS K MaTepUaly JEKIHUU, UX MOKHO 33J]aBaTh YCTHO IMOCJIE JIEKIIUH.

Padora ¢ y4eOHoii Jaurepatypoii. CTyneHT B TeueHHUE ceMecTpa o0s3aH
paboTaTh C JUTEPATypOd, PEKOMEHJOBAHHOW JIEKTOPOM, TpPH TOJATOTOBKE K
CEMUHAPCKUM U JIa0OpaTOPHBIM 3aHIATHSAM, K KOHTPOJBHBIM paboTaMm, NpH
00paboOTKEe KOHCIIEKTOB JIGKIIMH, MpU HaMMcaHuu pedepara, MOATOTOBKE K
3a4eTam, SK3aMEHaM.

Bo3MoxHbI 1Ba ciyydas:

[) cryment oOpamjaercs K JuTepaType, KOrja Marepuai, MOAJIeKAIIUMA
M3YUYEHHUIO, TPOUMTAH HA JIEKIUSAX;

2) CTyHIEHT BBIHYXJEH OOpaTUThCS K YYEOHUKY NJis1 M3y4eHUs maTepuana,
elle He MPOUYUTAHHOTO Ha JICKIUSX.

B mepBoM ciyyae HEoOXOAMMO MpEeABAPUTEIBLHO H3YYHTh MaTepuan o

KOHCIIEKTY JIEKIIMI, oTMeuasi TiiaBHble "opueHTHphl" pusnueckoro spieHus. [anee



MPUCTYTIAaTh K YTCHWIO Yy4yeOHMKa, O3HAKOMJICHHE C MaTepuajoM ydeOHUKa
JIOJIKHO TIPOUCXOIUTH O] TEM K€ OO0IIEMETOI0IOTHIECKUM YTIIOM 3PEHHUS, YTO H
YTCHHE KOHCIEKTa JIeKIMi. B ydeOHMKE MOXXHO TPOYUTATh YTO-TO HOBOE 00
M3y4aeMOM SIBJICHUH, MOXKET OTKPBITHCS HOBasl CTOPOHA, JACTallb, HE OTMCUEHHAs B
nexnuu. Bee 310 Hamo 3auKCHpoBaTh HA MOJSX KOHCTICKTA JICKITUH.

Bo BTOpOM citydae moJie3HO M3yd4aeMblii MaTepHall MPOYHUTaTh ABa pasa. [Ipu
NEPBOM YTCHUHW 3allUCH HE JICNAIOTCS, IMPOMCXOAUT 3HAKOMCTBO C OOIICH
CTPYKTYpOH (DU3UYECKOTO SIBJICHUS, C NMPAKTHYECKUM HCIIOJIb30BAHUEM SIBJIICHHUS.
[Tpy BTOpOM YTEHHMHM COCTaBISETCS KPATKUH KOHCIIEKT, B KOTOPOM OTMEUAIOTCS
TJIaBHBIC CTPYKTYPHBIC 3JIECMEHTBI (PU3NYCCKOTO SBIICHUS.

Pemenue 3aga4. CuctemMaTHUeCKOE pEIICHHE 3a/1a4 — HEOOXOIUMOE YCIIOBHE
YCIICIIHOTO M3y4deHUs (pu3uku. PenieHuwe 3amad moMoraeT YSACHHTHh (PU3MUYCCKHI
CMBIC]T SIBJICHWH, 3aKpeIuisieT B TaMsATH (QOPMYJbl, TPUBUBACT HABBIKH
NPAKTUYECKOTO MPUMEHEHHS TEOPETUUECKUX 3HAHUH.

[Ipu pemenun 3a1a4 HEOOXOUMO BBIMIOJIHATD CIEAYIOIIEE:

1. CnenaTth 4epTex, MOSICHSIONIMN 3a1ady (B TeX ciydasx, KOrjaa 3To
BO3MOXHO). BBINOMHAT, €ro HaAO axKKypaTHO TIpU TIOMOIIM YEPTEKHBIX
MPUHAJIEKHOCTEN.

2. VYkazaTh OCHOBHBIE 3aKOHBI M (OPMYJbI, Ha KOTOPBIX OazupyeTcs
pelieHre 3a7adv, IaTh CJIOBECHYI0 (DOPMYITUPOBKY OSTHUX 3aKOHOB, Pa3bsCHUTH
OykBeHHBIE 0003HAYCHMUS, YIIOTpeOasieMble TpH HanmucaHuu 1 Gopmyn. Ecou mpu
pElICHUH 3a/ladyu MpuMeHseTcs (opMmyna, MOJYYeHHAs JUIsl YaCTHOTO Ciyd4asi, HO

BBIpXKAOIIAs KAKOK-TM00 (hU3HUECKUil 3aKOH, TO €€ CIEAYET BIBECTH.

3. Pemenne 3amaum conmpoBOXIaTh KPAaTKUMH, HO HCUEPHBIBAIOIIMMHU
MOSICHEHUSIMU.
4, Pemnts 3amauy B 0011€M BUJIE, T.€. BBIPA3UTh UCKOMYIO BEJIMUMHY B

OYKBEHHBIX OOO3HAUYEHUSX BEJIMYMH, 3aJaHHBIX B YCJIOBUUM U B3SITHIX U3
CIIPaBOYHBIX TAOIUII.
®dusnueckue 3a7ayd BechbMa MHOrooOpasHbl M JaTh €IUHBIA peuent Hux

peuicHuss HCBO3MOIKHO. OI[HEIKO, KaK IIpaBHIIO, (1)I/I3I/I‘-IGCKI/IG 3aga4dn CJICAYCT



pemats B obmem Buae. [Ipm 3ToM cmocoOe HE MPOU3BOIATCS BBIYHCICHUS
OPOMEXYTOUHBIX  BEIWYMH,  YHCIOBBIE  3HAYCHHWS  MOJICTABISIOTCS B
OKOHYATENBHYIO0 (pabouyio) hopMyity, BRIPAKAIOIIYI0O HICKOMYIO BETUYUHY.

S. [loncraButh B pabouyio (HopMyay pasMEpHOCTH WM COKpPAILlEHHbIE
0003HAYCHHUS EAMHULl U YOSTUTHCS B MPABMWIBHOCTH EAMHHII U3MEPEHHSI NCKOMOM
BEJIMYMHBI.

6. Brlpasuth Bce BENWYMHBI, BXOAAINME B pabouyio Qopmyny, B
enuaunax CU u BeIMUCATh UX 7S HATTISAHOCTH CTOJIOUKOM.

7. [ToncTaBUTh B OKOHYATENBHYIO (DOPMYITY, IOTYUYESHHYIO B PE3yJIbTaTe
pelleHus 3a/1a4 B OOIIEeM BHJIE, YHCIOBbIC 3HAUCHUS, BBIPAKCHHBIC B SAMHHIIAX
oJHOM cucTeMbl. HecoOmoaeHne 3Toro mpaBmia MPUBOJUT K HEMPaBHUIBHOMY
pe3ynbTaTy. MCKirodeHWe W3 OTOr0 TpaBHWia JOMYCKAeTCs JHINb s TeX
OJTHOPOJTHBIX BEIMYHMH, KOTOPHIE BXOJSAT B BUJEC COMHOXXHTEICH C OIMHAKOBHIMH
NOKa3aTeNIsIMUA CTETICHH B YHCIUTENb U 3HaMEHaTellb (OpMYJIbl. Takue BETHYHUHBI
MOJKHO BBIP@XKaTh B JIFOOBIX, HO TOJBKO OJJMHAKOBBIX €IMHUIIAX.

8. [IpoBecTH BBIYUCIIEHWE WCKOMOW BEJIMYUHBI, PYKOBOJCTBYSCH
NpaBHUJIaMH TPUOJIMKCHHBIX BBIYHCIICHHM, 3alACATh B OTBETEC YUCIIOBOE 3HAUCHHE
Y COKpAIICHHOC HANMEHOBAHHE STUHUIIBI N3MEPEHISI HCKOMOM BETMIMHBI.

Q. [Ipu moacranoBke B pabouyro popMyiny, a TakKe MPH 3alMCH OTBETA,
YHCIIOBbIE 3HAYEHMsI BEJIMUMH 3alMChIBaTh KaK NMPOU3BEACHUE ACCATUYHOU TpoOH

C OJHOW 3Hauamed Mudpol mepen 3amsITol Ha COOTBETCTBYIOIIYIO CTENEHb MPH
ocHOBaHMM AecsiTh. Hampumep, BMecTo 3520 Hamo 3amucath 3,52x103, BMECTO
0,00129 3amucath 1,29x10™ 34 T.1.

10. OueHuTh TPaBAONOI00HOCTh YHCICHHOTO OTBeTa. B psme ciydaes
Takas OIICHKA IMOMOXET OOHapYXHTh OMMOOYHOCTh TMOJYYEHHOTO pe3yJbTaTa.

Hanpumep, KIIJI TenmoBoi MamiMHbl HE MOXKET OBITh OOJbIIE €IUMHUIIBI,

ANEKTPUYECKUI 3apsA]l HE MOXKET ObITb MEHbIIE 3JIEMEHTApHOIo 3apsja
e=16x10"19Kx1, cKopocTh Tena He MOXKET ObITh OOIbIIE CKOPOCTH CBETA B

BAKYyME€ H T.J.



PaGora Ha Ja0opaTopHbIX 3aHATHUAX. TeOpeTHUYECKUM Marepual,
COO0IIaeMblid Ha JIEKIHUAX, 3aKPEIUIAeTCS B MaMSATH U CBS3bIBAETCS C MPAKTUKOU
npu padore B nabopatopuu. JlabopaTopHble 3aHATHS JalOT OoJee HarsaIHOe
MpeICTaBIICHNUE O MPOTEKAHUU SBJICHHUI U MPOIIECCOB.

Benmuknii pycckuii yduensli M. B. JlomonocoB rosopui: "OIHWH ONBIT A
CTaBJIIO BBIIIE, YEM THICAYY MHEHHH, POXKICHHBIX TOJIBKO BOOOpakeHneM".

Bo Bcex mabopatopusix CylecTBYIOT 0COObIE IPaBUiIa IOBEICHUS CTYIEHTOB,

KOTOPBIC H606XOI[I/IMO HCYKOCHUTCJIbHO CO6JIIOII21TB. Omu npaesujla Ha3vleArOmcA

npasujiamu mexnHuKu bezonacrocmu.

3a 3HaHUE MPaBWJI TEXHUKH O€30MACHOCTH M 0053aTEILCTBO MX BBIMOIHATH
KaXXJIbI CTYJICHT JIOJDKEH PaclucaThCsl B COOTBETCTBYIOIIEM JKYpHAJIE.

Iloocomosxa Kk ewvinonHenuro JnabopamopHou pabomsel. 3anaHue (TemMy
paboThI) CTYJCHT MOJIy4YaeT Ha MPEIbLIYIIEM 3aHATHH. JIOMAIIHIO MOATOTOBKY K
paboTe peKOMEHIyeTCS BECTH cCieayrmuM obpa3om. [Ipounrtarts umeromeecs
omucaHue pPaboOThl M OTMETUTh BO3HHUKIIHE BOMPOCH M HESICHOCTU. 3aTeM
IIPOYUTATh COOTBETCTBYIOIIHME pa3/ielibl M0 YYeOHHMKAM WM KOHCIEKTaM JIEKITUH.
ITocne 3TOoro cHoBa BEpPHYTHCSI M K OMHCAHUIO, MOJIPOOHO MpopadoTaTth €ro u
0COOCHHO 4YacTh, MOCBAIMICHHYIO MPAaKTUKE, CIEJIaTh 3allucy B pabouell TeTpaiw,
COCTaBUTb M 3aIMCATh MPUMEPHBIN IUIaH IMPOBEICHUS YKCIICPUMEHTA.

[Ipuns Ha 3aHsATHE, CTYAEHT MPEABSBISIET MPENOIaBaTeI0 CBOIO pabouyro
TETpajb C 3aMUCSAMHU, MPOJEIAaHHBIMA BO BpeMs TOJATOTOBKH K paboTe, W chaeT
otueT mo mpeabiaymen. [lociae 3Toro MOXXHO, ¢ paspenieHus MpenoaaBarTes,
MOJIOWTH K CBOEMY pabodemMy MECTy M O3HAKOMHUTBCSI C YCTaHOBKOM, 3aIucaTh B
pabouyro TeTpaab JaHHBIC 0 TPUOOpPaAX.

[lepen BbImMoOMHEHHWEM pPabOTBI CTyAEHT OecemyeT ¢ mpernojaBaTeIeM
(mpoBOaUTCS AOMYCK K padoTe), MPU 3TOM BBISICHSAETCS, HACKOJBKO CTYIEHT
MOJTOTOBJIEH K padoTe.

Henoocomosnennwiii cmyoenm xk pabome ne oonyckaemcs. Eciau pe3yabTaTsl

OI1IpoOCa YAOBJICTBOPUTCIIbHBI, CTYACHT MOXKCT BBIIIOJIHATD pa60Ty.



[To okOHYaHWU M3MEPEHUI CTYJEHT MOKA3bIBAE€T MOJIYYEHHBIE PE3YJIbTaThI
MpenojaBaTeato, KOTOPBIM TpoBepseT H moAnuckiBaer ux (06e3 mnoamucu
npenojaaBatensi paboTa HE cuuTaercs BbIONHEHHOM). [lociae 3Toro MoXkHO
pazo0paTh YCTAaHOBKY U NMPUBECTHU B MOPSAIOK pabouee MECTO.

O6paboTka pe3ynabTaToB U O(OpMIIEHHE OTYE€Ta MPOBOAUTCS B TEUEHUE
HEJIeW TIOCJI€ BBIMOJHEHUS paboThl. CTyJeHT, HE CHABIIMM OTYeTa B CPOK, K
cienyrouiei paboTe He T0MyCKaeTcCsl.

Tpebosanus, npeovsasisiemvlie k omuemy. OTdeT (nabopaTtopHas KapTOUKa)
JIOJDKEH TIOJTHOCTBIO OTpakaTh BCE MPOBEJICHHBIC M3MEPEHUsS, BBIYMCICHUS U UX
pe3yabTathl. [Ipu omieHke paboOThI CTYEHTA MPETNo1aBaTelb YYUTHIBAET BCE ITAIbI
paboThl CTyICHTa HaJl OTYeTOM. Eciu omuem He Ovln npunam npenooasamenem u
8038paujer 0iisi 00paboOmKU, Mo 6ce UCNPABIEHUS GHOCAMCS 8 MOM Hce IKIEMNIIAD
oTuera; MpH HEOOXOAUMOCTH MOXKHO J00aBISATh K HEMY YHCTBIE JIUCTHI, HO
NEpPBOHAYATBHBIN BapUAHT C MOMETKAMH IPENoaaBaTelis JOJKEH ObITh COXpPaHEH.
THomuume: owubKy HeoOOXO0OUMO UCAPABIAMb, HO He NpAMmamay!

Otuer 1o J1abopaTopHON paboTe JOJKEH COAEPKATh:

1. KpaTtkyto ¢popMyaupoBKy 1eIu padOTHI.

2. CxeMaTH4ecKUi dYepTekK, IMOACHSIIOMHNN YCTPOUCTBO NIpUOOpa WIIH
YCTaHOBKH W TPUHIIUI €TO ICHCTBHUS.

3. Kparkyto Teopuro, coaepxamyr — pabouyro  QopMyilny  WIH
MOCJIEIOBATEIHLHOCTD (POPMYIL

4. Pe3ynbTathl M3MepeHuil (M0 BO3MOXHOCTH B (hopme Tabmuir). B oryere
cieayeT MPUBOJIUTH PE3YJbTAaThl BCEX U3MEPEHUM, B TOM UKCIIE U OKA3aBIIUXCS
OMMOOYHBIMU. YKa3bIBaCTCS W TPUYMHA, IO KOTOPOH OHU WCKIIOYECHBI W3
NAJIbHEUIINX BBIYHCIICHUI.

5. Beruncnenue pe3yapraToB. BeIuKCIEeHUS PUBOASTCA B CIEAYIOIIEM BUIE:
BBITIMCHIBAETCSl CHauana Qopmyia B oOmeM Buie, 3areM Ta ke (opMmyna c
MOJACTAHOBKOM UYMCIICHHBIX 3HAYEHW BeNU4YuHbIL. ECiM OllHA U Ta Xe BeIMYMHA

BBIUHCIISIETCS HECKOJIBKO pa3, TO (OpPMYITy HOBTOPSATH HE CIETYET.



6. Bpiuucnenme mnorpemsocreid. IlpuBomsATcs QoOpMyINibl  BBIYMCICHHS
MOTPENTHOCTEN U PACUETHI 110 ATUM (HOpMyJIaMm.
7. OKOHUYATENbHBIN pe3ynbTaT WK TaOIUIa Pe3yIbTaTOB.
8. BemBoapl. K HHM OTHOCATCSA: 3aKIIOYEHHE O COOTBETCTBHUH
AKCIIEPUMEHTAIBHBIX PE3yJbTaTOB TEOPETHUYCCKHM, O BO3MOXKHBIX TMPHYMHAX
OTKJIOHEHWM, O CPABHUTEIBHOM POJU OTAEIbHBIX MCTOYHUKOB IOTPEUIHOCTEU, O
HEJ0CTaTKaX MPUMEHSIEMOTO METO0/1a, TPUOOPOB | T.]I.
[Tpu mony4yeHnn aomycka K 1ab0paTtopHOi paboTe U 3aluTe TEOPHH CTYICHT
JOJDKEH MOKa3aTh:
1. SIcHoe TIOHMMaHWE TIIOCTaBJICHHOW TIepe]] HHUM 3aJadd. 3HaHHC
(Gu3HUECKON CYIITHOCTH SBJICHU, KOTOPBIE OYIyT U3y4aThCsl, YMEHUE JaTh
YETKOE OIPEICIICHNE BCEX U3MEPSCMbBIX BEITMUMH.

2. 3HaHWE OCHOBHBIX (PM3MYCCKHX 3aKOHOB MO TeMe PabOThI U YMEHUE HX
UCIIOJIb30BaTh JJIs1 OOBSICHEHHS CYIITHOCTH U3y4aeMbIX SIBJICHHM.

3. SIcHoe moHMMaHWE MPUMEHSIEMOT0 METOAa U3MEPEHUH, 3HAaHUE TTPUHITUIA
JEUCTBUS U, IO KpalilHEW Mepe, B OCHOBHBIX UepTaX, - YCTPOUCTBA MUCIOJIb3YyEMBIX
B paboTe mpuOOpPOB, HABBIKK PabOThI C MPHOOPaAMH.

2. YMeHue BBIBECTH M OOBICHUTH pacueTHyio (opmyny. Ilpu BbIBOIE
(dbopMyIIBI ClienyeT UCXOAUTh U3 OCHOBHBIX 3aKOHOB (3ak0oHBI HbIOTOHA,
3aKOHBI COXpaHEeHWMsI, 3aKoH OMa U T.1I.).

3. 3HaHWe METOJIOB pacydeTa MOTPenTHOCTe (PU3NIECKUX BEITUYHH.

4. 3HaHVe TIPaBWJI TEXHUKH OE30MacCHOCTH IMpHU paboTe B JabopaTopusix
du3uKu.

3amoMuHATh CJEIYyeT TOJBKO OCHOBHBIE (DOPMYITBI W MaTEeMAaTHYECKYIO
(bOopMyTHPOBKY OCHOBHBIX 3aKOHOB.

IHoaroroBka k 3aueTy M 3k3ameny. JlJis monydeHus 3a4eTa HEOOXOUMO B
KaJICHIApHBIE CPOKU BBITIOJHUTH W CHIATh BCE JIAOOpAaTOpHBIC PaOOTHI U WHBIC
3a/laHus, T.€. K 3a4eTHON HeJene (9T0 MOCIeaHssT Heles TIepe T SK3aMeHAIIMOHHOM

ceccneﬁ) JOJIDKHBI OBITH BBIITOJTHEHBI BCE MEKCESCCUOHHBIE pa6OTI>I. IIo OTACIIbHBIM



BOIIPOCaM Kypca, MpexXIe BCEro TeM, KOTOpPbIE ObLIM JAaHbl Ha CAMOCTOSITENIbHYIO
MOJATOTOBKY, Ha 3a4€THOM He/eie MPOBOJUTCS KOHTPOJIbHOE cOOECeOBAHME.

B npouecce cobeceqoBanus CTYEHT AOHKEH MOCTAPaThCs NPOSIBUTH 3HAHUE
o01Ieil CTPYKTYphl Kypca, CHUCTEMbl OCHOBHBIX IOHATHM, SBICHUM, 3aKOHOB
BOKHEHIINX (PU3NYECKUX TEOPHUH.

DK3aMeH M0 JUCUUIUIMHE — UTOT padOThl CTy/IE€HTAa B TEUYEHHE CEMECTpa.
['0OTOBUTBCS K 3K3aMEHY CIEAYET yKE C MEPBBIX HEAEIb CEMECTPA, HE OTKJIAIbIBAs
3Ty paboTy Ha SK3aMEHALMOHHYIO ceccuto. HeoOXonuMo B KaJeHAapHbBIE CPOKH
BBIMOJIHUTh U ClIaTh Bce JabopaTopHble pabOThl U MHBIE 3aJaHUs, T.€. K 3a4ETHOU
Hezelne (3TO MOoCHeAHss HeAeld nepel dK3aMEHAIMOHHON CecCUeil) TOKHBI OBITh
BBIMIOJTHEHBI BCE MEKCECCUOHHBIE PA0OTHI.

B Teuenne cemectpa HeobOxoauMo paboTaTh € KOHCIEKTOM, T.€.
CUCTEMATU3UPOBATh MaTEpHa JEKIHI. 3a CEMECTP U3y4arOTCs, KaK IPaBUiIo, JIBe-
Tpu (Qusnueckue Teopudu. YUEOHBIM Marepual, OTHOCSAIIUNUCS K OIHOU
buznueckoi Teopun, 0ueHb BeIUK. [IbITaThCS e YCBOUTH HECKOJIBKO (PU3HUECKHUX
TEOPUU 33 TPU-YEThIPE JIHA SK3aMEHALIMOHHOM ceccuM — TPYyIHOE M Oe3HaAeKHOe
neno. lleHHOCTH TakMM 00pa3oM YCBOGHHBIX 3HAHUN HEBEIHMKA, OHM OBICTPO
yneryuuBaroTcsa. Heo0XoauMo 3HaTh OOIIyI0 CTPYKTYpY (PU3HUECKON TEopuu: ee
TPU OCHOBHBIE YACTH:

1. DMnupuyeckuii U TeOpeTHIECKHil 6a3uc.

2. Slmpo Teopun (OoCHOBHBIC (u3mMUeckue MOHATHA, (YHIAMEHTAIbHBIC
3aKOHBI U SIBJICHUS ).

3. CnencTBUs TEOPUHU.

Ha »T0it ocHOBe 1 HaJ0 paccMOTpeTh 1000 (PU3HUECKOe SBICHHE, KOTOPOEe
MOXET OBITh MPEITIOKEHO IK3AMEHATOPOM.

3Hast O0IIY 0 CTPYKTYPY (PU3NUECKON TEOPHH, BECh yU4eOHBIN MaTepHal 1o
M3y4yaeMOW TEOPUU MOXKHO PACTIOJIOKUTh OYKBAJIILHO HA OJTHOW CTPAHUIIE.

OT1Ber Ha 3k3amMeHe. B oTBeTe Ha Bompochl Ouiiera, a TakKKe U B
JOTIOJIHUTENIbHOU Oecelie CTYJEHT JIOJKEH MOCTapaThCsl MPOSIBUTh 3HAHUE 00IIei

CTPYKTYpBI Kypca, 3HaHUE TJIaBHBIX (PU3UUECKUX TEOPUH, UX CTPYKTYpY, 3HAHHE



CUCTEMBl OCHOBHBIX IOHSTH, SBJICHUMN, 3aKOHOB KaKJI0M U3 Teopuil. CTyAeHT
JOJKEH YMETh KaUeCTBEHHO aHAJIM3UPOBATh (PU3NUYECKUE SBJICHUS U MTOKA3aTh, KaK
JaHHOE (PU3NYECKOE SIBJICHUE IPUMEHSIETCS B Pa3IUYHbIX 001aCTIX TEXHUKH.

Koncyabranumu. KoHcyapTaMM MpPOBOIATCS B TEUYEHHE CEMECTpa
(Texymme) u mepen sKk3aMeHoM (Tpeadk3amMeHanronHbie). Hamo mocemats 1€ u
apyrue. Xopomuid 3¢pdEKT naeT Ta KOHCYJIbTalMsl, K KOTOPOM CTYAEHT 3apaHee
rOTOBUTCS. YTO 3HAYUT NOATOTOBUTHCS K KOHCYJIbTAMU? DTO 3HAYUT, BO-TIEPBBIX,
B OCHOBHOM MpOopadboTaTh U U3YUUTh YUEOHBIH MaTepual, 0 KOTOPOM OyIeT UIATH
peyb Ha KOHCYJbTallMU. bBECnosie3Ho HMATH Ha KOHCYJIbTalWI0, HE IOBTOPHUB
Marepuai. Bo-BTOpBIX, CTYOEHT JAOJKEH COCTaBUTh II€PEYEHb BOIPOCOB, C
KOTOPBIMU OH 00paTuTcs K JEeKTOpy. Bompockl NOKHBI OBITh YETKUMH H
rpaMOTHBIMH. Bompochl MOXKHO 3a/aBaTh B YCTHOW M NMHCbMEHHON (popmax, Kak
yIOOHO CTYJICHTY.

Vil. MATEPHAJIBHO-TEXHNYECKOE OBECIIEYEHHUE

TV COUTIIAHBI
MaTepI/IaJILHO-TGXHI/ILIGCKOG O6€CHG‘IGHI/IC JAUCIHHUITIINHBI «OHTI/IKa, dTOMHas

¢dbur3uKa» BKIIOYACT B ceOs:

1. JlaGopatopHbIe YCTAaHOBKH JJISI BBIMIOJHEHHS J1aOOPATOPHBIX PabOT MO BCEM
pasnenam (pU3UKH.

2. KomruiekTor U3MEPUTETHHBIX WHCTPYMEHTOB (I TaHTEHITUPKYJIIH,
MUKPOMETPBI, PYIETKH U T.1I.).

3. Ilpubopsl ansa usmepeHus: GU3NUIECKUX BEIUYUH (DICKTPOU3IMEPHUTEIHLHBIE
puOOopHI, TEPMOMETPHI, BECHlI, TICUXPOMETPHI, TECIAMETPHI,
MOHOXPOMATOPBI U JIP.).

4. TlepcoHanbHBIE KOMITBIOTEPHI JUISI BBIMOJHEHUS J1IA0OPATOPHBIX padoT ¢
IPOrpaMMHBIM 00ECIIEUEHHUEM.

5. HMcTouHuku nutaHusl.

6. BcmoMoraTenbHbIE METOAMYECKHE MaTepuaibl JJis JIa0OpaTOPHBIX PabOT

(TaONHIIBI, TUTAKATHI U T.1I.).



7. PacxomgHple ~ MaTepuaibl Uil OPOBEACHHS ~ JTaOOpAaTOPHBIX U
UCCJEeI0BATENbCKUX PabOT M yX0/1a 3a MpUOOpaMH.

8. CnpaBoyHbIe TaOJIHIIBI.

Jis  mpoBelneHus — JIEKIUH — Ucnonb3dyeTcs  ayauTopHbli  ¢ona  Lkomsl
Ooumomenuiuubl. Jlns  mpoBeAeHUs JIaOOPATOPHBIX  3aHSATUH  HMCHOJB3YIOTCS
naboparopuu pu3uku EcTecCTBeHHOHAYUYHOW HIKOJIBI:

744 u [1821- mabopaTopun ONTUKU, AaTOMHOU U SIEPHOMN (DU3UKH.

Bce ucnonb3yembie ayiuTopun 000py0BaHbl 11t padoTel B hopmare Power Point

HaumenoBanue [lepeueHb OCHOBHOTO 00OpPYAOBAHUS
000py/I0BaHHBIX TTOMEIIEHUM
U TIOMEILICHUHN JUIA
CaMOCTOSTEILHOM paboThI

AyauTtopust 1Jid JIEKIUOHHBIX [TIpoektop DLP, 3000 ANSI Lm, WXGA
1280x800,  2000:1  EW330U Mitsubishi;
[loncucrema crenHaIM3UPOBAHHBIX KPEIJICHUN
r. BnaqmeocToxk, o. Pyccknii, | 000pyAoBaHUs CORSA-2007 Tuarex;
[Tomcucrema  BUACOKOMMYTAIIMUA:  MaTPUYHBIN
kommytatop DVI DXP 44 DVI Pro Extron;
wiommaaes 159,2 m? ymmauTens DVI o Buroit mape DVI 201 Tx/Rx
Extron; Iloacucrema  ayamoKOMMyTallMd U
3BYKOYCWJIEHUS; AaKyCTHYeCKas CHUCTeMa s
noroyjouynoro MoHTaxka SI 3CT LP Extron;
ugposoii ayauonporieccop DMP 44 LC Extron;
pacmmpenue g KoHTposuiepa yrpasienus [PL T
CR48

3aHITUU

n. Asikc 1.10, ayn. M421,

AyauTtopust aJist JlabopaTtopHasi ycTaHOBKa ISl M3y4. Iupakmum
anexktpoHoB PHYWE Systeme GmbH
JlabopaTtopHasi ycTaHOBKAa JUIsi HW3y4. 3aKOHa
690922, TIpuMOpcKuii Kpaii, | H3TyUeHUs Credana-bonbiimMana ¢ ycuaurenem

1abopaTopHBIX paboT

r. BmaguBocTok, ocTpoB

JlaboparopHas yCTaHOBKa TUIst U3y4.
Pycckuii, noiryoctpos skcnepuMeHTa @panka-I'epna ¢ HEOHOBOU
TpyOkoit PH

CanepHbIi, mocenok Asikc,




10, aya. D821

JIabopaTopHasi yCTaHOBKA AJIs M3Yyd. DJIEMEHTap.
3apsana u onbIT Munkena PHY WE System

JlaGopaTtopHast ycTaHOBKa mid u3yd. s¢ddekra
Xoiia B repMaHUEBOM MPOBOJIHUKE P-TUIIA C

JlabGopaTopHasi ~ ycTaHOBKa JUIsl  U3Yy4.CEepHs
banbmepa u onpenen. nocrosHHou Puadepra PH

YuransHbie 325161 HayuHOM
oubanoreku JIBOY ¢
OTKPBITHIM JIOCTYIIOM K
dbonay (kopryc A - ypoBEHb
10)

Mouno6moxk HP ProOmne 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  CxkopocTb

noctyna B Uarepuer 500 Mout/cexk.

PaGoune mecta s mofel ¢ orpaHUYeHHBIMU
BO3MOKHOCTSIMU 310POBbsI OCHAIIEHBI TUCIUIESIMU
U pUHTEpPaMU Bpaiins; 000pyIOBaHbI:
NOPTATUBHBIMU  YCTPOWCTBAMHM  [JJIsl  YTEHUS
IJIOCKONEYATHBIX TEKCTOB, CKAHUPYIOIIUMHU U
YUTAIOIIMMHU MAalllMHAMH BUJEOYBEIUYUTEIEM C
BO3MOKHOCTBIO PETYJSILIMKM LIBETOBBIX CIIEKTPOB;
YBEIUYUBAIOIIUMH 3JIEKTPOHHBIMU JIyllaMH M

YIIBTPa3BYKOBBIMU MAPKHUPOBIIUKAMU

Aynuropus s
CaMOCTOSITEIbHOM PabOThI

CTYJCHTOB

r. BmagusocTok, o. Pyccknii

Mono6sok Lenovo C360G-i34164G500UDK
19.5" Intel Core i3-4160T 4GB DDR3-1600
SODIMM  (1x4GB)500GB Windows Seven
Enterprise - 17 mtyk; IlpoBomnas cerp JIBC —
Cisco 800 series; OecmpoBoaubie JIBC s

oOyuaromuxcss oOecrnedeHbl CHUcTeMOM Ha 0ase




. Asike 1.10, Kopnyc 25.1,

aya. M621

ITnomans 44.5 m?

Touek goctymna 802.11a/b/g/n 2x2 MIMO(2SS).
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MMHUCTEPCTBO OBPASOBAHUS U HAYKU POCCUICKOM ®EIEPALIUU
denepanbpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIIbHOE YUPEKICHHE
BBICIIEr0 00pa30BaHuUs

«/lanbHEeBOCTOUYHBIN (hefepabHbIH YHUBEPCUTET)
(AB®DY)

Ipunoxenue 1

IKOJIA BUOME /IMLINHbI

YUYEBHO-METOJNYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHON
PABOTHBI OBYYAIOHIUXCA
no aucuniuinae «Onruka, aroMHasi pusnka»
cnenuaiabHocTh 30.05.01 Meaunmackass OMOXUMHUSY

dopma NOATrOTOBKH OYHAS

BaaauBocTok
2016



Ilnan-rpauk BbINOJHEHHUSA CAMOCTOATEIbHON PadOThI 110 JUCHMILINHE

Jara/cpoxn
BBINOJTHEHH S

Bun
CaAaMOCTOATEJIbLHOM
padoThI

IIpumepHbIe
HOPMBI
BpPEMEHHU Ha
BbIINIOJIHEHH e

®opmMa KOHTPOJIA

1.12-15.12
15.05-30.05

CamMocTosITENLHOE
U3yYCHUC
OTACIBHBIX
BOTIPOCOB
TEOPETUICCKOTO
Kypca ¢
HaIltMCaHUCM
KOHCIICKTa

15

IIpoBepka KOHCIIEKTOB

K xaxmoit n/p

IloaroroBka k
1a00paTOpPHBIM
3aHATHAM

15

YeTHBIM onpoc, TpoBEpKa
OTYETOB 10 JI/p

15.12-30.12

ITonaroToBka
pedeparon
(momoHUTENbHAS
pabora, He
ABIIAETCS
00s13aTeTLHON)

13

3ammuTa pedepara

3aueTHas HeOea

9K3aMeHaHI/IOHHaﬂ
ceccus

IToaroroska x

3a4eTy/aK3aMEHY

20/27

3adeT (BO3MOKHO

TECTUPOBAHUE)

DKk3aMeH (BO3MOXKHO
BBICTABJICHUE OLIEHKH 10
PEUTHHTY ¢ TPOBEICHUEM

KOHTPOJIBHOTO COOECEI0BAHMS)

3AJIAHMSA 111 CAMOCTOSITEJIBbHOM PABOTHI

BOIlpOCLI AJId CAaMOCTOATEC/IBHOIO H3YYCHUA 1 HAMMCAHUA KOHCIICKTA

I[InotHOCTH BCIICCTBA, MCTOAbI €C OIIPCACIICHUA.

Cuuibl TpeHusi, KodppuuueHt Tpenus. [loHsiTHE O pEaKTUBHOM JIBUKEHUU.

O6u1edu3nyeckuii 3aKOH COXpaHEHUs SHEPTUU, €TO POJIb B OMOXUMUYECKHUX

nporeccax.

VYuet u ucnonszopanue pezoHanca. lllym, cnocoObl 3aUTHI OT HIyMa.




Dnekrtpocratnyeckas 3amura. I Ipumenenne koHaeHcaTtopoB. CErHeTOIEKTPUKH,
UX IpUMEHEHHE. BpICOKOTEMITEpAaTypHBIE CBEPXIIPOBOAHUKHU. [I[puMenenne Toka B
anekTponuTax. [Ipumenenue razoBeix pa3psaaoB. llpumMenenne peppoMarHeTUKoB.
@eppurtsl. Mcnionp30BaHue ABIEHUS YIEKTPOMAarHUTHOM MHIYKIIMY B
ANEKTPOTEXHUKE U pafuoTexHuke. TpancopMaropsl, UX UCIONIb30BAHUE.
OmnsiThl ['epra.

Bomnpocs! A5t caMOCTOSITEIbLHOM MOATOTOBKH K CEMHUHAPCKOMY 3aHATHIO

4 cemecTp

3ansTue 2.
Tema: I'eomeTpuyeckasi onTuka: 3aKOHbI reOMeTPHYECKOM ONITHKHU
1. 3aKOHBI TEOMETPUUYECKOUN ONTHUKH.
2. [Toka3arenpb npenaomiieHus BemiecTa (aOCOMIOTHBIN, OTHOCUTENIbHBIN, UX CBS3b

1 GU3HUECKHUI CMBICT).

3.  SlBneHME MOJHOTO BHYTPEHHETO OTPAKEHUSI.
4, Pedpakromerpusi.
3ansrtue 3.

Tema: I'eomeTpuueckast ontuka: ToHKUE JUH3BI

1. Tonkas nuH3a, ee XapaKTePUCTHKU.

2. ®opmysa TOHKOW JuH3bl. ONTHYECKas CUJIa U YBEJIMUCHUE JIMH3BI.
3. [TocTpoenue n300pakeHnii B TMH3AX U 3epKaiax.

4. Onrtryeckuit MUKPOCKOII.

3aunsrtue 4.

Tema: I'eomeTpuueckasi ontuka: Onruyeckne Nnpudopbl
1. I'mas.

2. Jlyma.

3. OnTu4ecKkuii MUKPOCKOIL. Y BEJIMUYEHHE MUKPOCKOIIA.

4. DIeKTPOHHBIA MUKPOCKOTI.

3aunsTue 5.

Tema: ®oromerpus

1. doTomeTpuuecKkrue BeanunHbl. CBETOBOM MOTOK.



2. Cuna ceera. I30TpOIHbIE ICTOYHUKHU CBETA.

3. OCBENIEHHOCTh MTOBEPXHOCTHU. 3aKOH OCBEUICHHOCTH.
4. CBETUMOCTB U PKOCTb.
3ausnTue /.

Tema: BoarnoBasi ontuka: Unrepgepenuus ceera

1. Jlnanma3zoH AJMH BOJH BUAUMOIO CBeTa. MOHOXPOMAaTHUYECKUM W CIIOKHBIN
CBET.

2. KorepenTtHbie BOJIHBI, cIOCOOBI MX mojydeHUs. OnTudeckas pa3sHOCTh XOja
BOJIH.

3. Nurtepdepenius ceeta. YcioBus min 1 max.

4, Nurtepdepenmus B ToHkMX MmieHkax. Ilomockl paBHO¥ Tonmuubl. Koibiia
HeroTona.

5. HNuTepdpepomerpsl.
3anstue 8.

Tema: BoinoBasi ontuka: JIludppaxkums ceera

1. Hudpakius cBeta, ycinoBus ee HaOmoaeHus. [Ipunnun [oireraca-dpenerns.

2. Hudpakunonnas pemetka. [lepuon pemerku. Ycnoue max.JudpakiinoHHbIHI
CIIEKTP.

3. Judpakius pEeHTIeHOBCKUX Jydei. PEHTreHOBCcKas CIIEKTPOCKONMHUS |

PEHTICHOCTPYKTYPHBIN aHaJIN3.
4, Pazpemaromnias cmocoOHOCTh ONTHYESCKHUX MTPUOOPOB.
3aunsitue 9.

Tema: BoainoBas ontuka: Iloasipusanus csera

1. [Tonsspu3oBaHHbIN 1 eCTECTBEHHBIN CBET. [I0HAs M yacTUYHAs MOJSpU3ALINSL.
2. [Tonsipuzaropsl. 3akon Mamntoca. 3akoH bproctepa.
3. JBoitHoe nydenpenomiieHne. OOBIKHOBEHHBIH W HEOOBIKHOBEHHBIN JTy4H.

Onruyeckas OCb KpUCTaJLIa.
4, Onrudecku akTUBHBIE BEIIECTBA. YTOJ ITOBOPOTA INIOCKOCTH MOJSPU3ALINH.
d. [TonspumeTpusi.

3anarue 12.



Tema: BzaumoaeiicTBue cBeTa ¢ BeIeCTBOM

1. Jlucniepcust cBeTa, BUABI JUCTICPCHH.

2. [Tornomenue ceera. 3akoH Jlambepra-byrepa. Koaduiment normnomieHus.
3. Paccesinue ceta. 3akoH Pasest.

3ansaTue 13.

Tema: KBanToBasi onTuka: TermioBoe usjiyuenue

1. TennoBoe U3nyd4eHUE, XapaKTEPUCTUKH TEMIIOBOTO U3ITYUEHUS.
2. 3aKOHBI TETUIOBOTO U3JTyYEHUSI.
3. KBant, oneprus kBanta. Ilocrosinnas Ilnanka. OOBbsicHeHue

TEIJIOBOTO M3JTyUYCHHUSI.
4. Onrudeckasi MUPOMETPHUSL.

S cemecTp
3ansaTue 1.

Tema: KBanrToBas ontuka: ®@orodgdexr

1. dotordekT, ero BUHIL.

2. 3akonbl CTOJIETOBA.

3. O0mbscaenue dpotorddexra DUHIITEHHOM. YpaBHEHHE DUHIITEITHA.
4. DOTORJIEMEHTHI.

3ansrTue 2.

Tema: KBanToBas ontuka. /laBiaenne csera. dpdext Komnrona
1. JlaBnenue cBeta. OnbIThl JIeGenena.

2. Dddexr Komnrona.

3aunsrtue 4.

Tema: CTpoenune aToma

1. Omnsitel Pezepdopma. [Inanetapras momens aToma.
2. IToctynarst bopa.

3. BopoBckas Teopust atoma Bogopoa.

3ausrue S.

Tema: CnekTpsl

1. N3nydenue u nornonieHue cBera atomaMu. CIIEKTPBI.

3aKOHOB



2. CrexTpsl U31y4EeHUS U MOTJIOMIEHUSA. BUABI CIEKTPOB U3ITyYEHUS.

3. ®opmyna banbmepa.
4. CnexTpanpHbIE CEPUMU.
3anstue 6.

Tema: BoiHOBBIE CBOMCTBA YaCTHII.

1. Bounnbl ne bpoiins.

2. Omnbit [I3BUCCOHA 1 J[Xkepmepa.

3. [Tpunuun veonpenenennocred. COOTHOIIEHUSI HEOTIPEIETICHHOCTEH.
3ansaTue 8.

Tema: OcHOBBI KBAHTOBOI MeXaHUKH
1. BonnoBas ¢yHKuus.

2. VYpasuenue lllpenunrepa.

3. KBanTOBEIE UHCIIA.
4, YacTuila B HOTEHIIMAILHOM SIME.
3ansaTue 9.

Tema: ®U3nKa AaTOMHOIO SIAPA.

1. CrpoeHue aToMHOTO s/ipa. 3aps0BOE€ U MAacCOBOE YKcia. M30TOMBbL.
2. SlnepHoe B3aMMOJIEMCTBHUE, €TO CBOMCTBA.

3. JledekT Macchl U DHEPTHS CBA3M sJIpa.

3ansartue 10.

Tema: PagnoakTuBHOCTH

1. PagnoaktuBHOCTE. BBl paAM0aKTUBHOTO U3JIYyYECHUS.

2. 3akoH paaroakTuBHOrO pacnasna. [lepron nonypacnaza.

3. AKTUBHOCTH npemnapara. J{o3bl 001ydeHusl.

4, BnusHue paguoakTMBHOTO M3JIYYEHUS] HA JKUBBIE OPraHU3Mbl M METOIbI
3aIl[UThI.

3ansTue 11.

Tema: SInepHble peakuuu
1. S nepHble peakunu, X BUAbl. DHEPTHUS ANEPHON PEAKIIUU.

2. [ennas peakuusi, yCaoBUs €€ MPOTEKAHUS.



3. Anepnsiit peaktop. [IpobdiieMsl s1epHON SHEPTETUKHU.
4, TepMosiiepHbIe peaklyu.
3ansaTue 14.

Tema: DiieMeHTaApHbIE YACTHLBI

1. DyHAaMEHTaIbHbIE B3AUMOACUCTBHUS.
2. Knaccudukanus sneMeHTapHbIX YaCTHULL.
3. AHTHYACTHUIIBL.

3anaTue 15.

Tema: Kocmuueckue jyuu. MeToabl perucTpauMy HOHU3UPYIOIIUX H3JTyYeHUH

1. KocMmuueckue nyuu, ux npupojia ¥ UCTOUHUKH.

2. Bnusinue xocmuyeckux jyded Ha Ouocdepy 3emun U pabOTy TEXHHUYECKUX
YCTPOWCTB.

3. MeTtonbl perucTpai HOHU3UPYIOIIUX U3Ty4YEHUN.

Bonpocsl 1151 caMOCTOATENBHON MOATOTOBKH K BbIIIOJIHEHHIO
JJabopaTopHbIX padoT no Aucuumiinie «Onruka, aromuas Gu3nKa»
JlaGoparopnass paGora Nel: Ompejaesienne mnokas3aressi NPeJOMJICHUSA

JKMIKOCTH NpH mnoMomu pedpaxkromerpa. OmnpenesieHMe KOHUEHTPALHUU
CIIMPTOBOr0 PacTBOpPa peppakTOMETPUIECCKUM METOAOM

1. HazoBure 1ienb paboOThI U €€ OCHOBHBIE ATATIBI.

2. ChopmynmupyiiTe OCHOBHBIE 3aKOHBI T€OMETpUUSCKO# ontuku. Hapucyiite u
MOSICHUTE XOJ JIy4eil IPU OTPAXKEHUH U MPEJIOMIICHUU OT TPaHMIIbI pa3ielia
JBYX CpE/l.

3. Uewm otnmuaercs aOCOMIOTHBIN MMOKa3aTeNlb MPEJIOMIICHUS OT OTHOCUTEIHHOTO?
B uem ux pusnueckuil cMbICI, Kak OHU CBA3aHbI MEKy COO0M?

4. B yeM 3akitoyaeTcs SIBJICHHE MOJHOTO BHYTPEHHETO oTpakeHus? Kakue
YCIJIOBUSI HEOOXOMMBI ISl HAOII0IeHUs oJIHOTO oTpaxkeHus1? Kakas cpena
Ha3bIBAETCSl ONTUYECKH 00JIee MIOTHOM?

5. TlomyuuTe BbIpakeHUE ISl TPEACIBHOTO Yriia MOJIHOTO OTPAXKEHUS.

6. B uem 3axmrogaeTcs siBneHuE aucnepcun cBera? Uem oTamdaeTcs HopMaibHas

nucriepcus ot anoManbHoi? [losicHuTE ¢ MOMOIIIbIO TpaduKa.



Kakoii cBeT Ha3pIBaeTCsI MOHOXPOMATUUYECKUM, a KaKo cl0kHbIM? [IpuBenure
npumepbl. OOBSICHUTE pa3iiokeHHe 0eoro cBeTa B CTEKISTHHON NpU3Me.
OO0BsicHUTE MPUHIIUT ACHUCTBUS pedppaKkToMeTpa.

JlabopaTropHasi paGora Ne2: M3mepeHue paauyca KPUMBHU3HBI JIMH3bI
npu nomMoumu kojaen Herorona
HazoBure 1ienp paboThl U €€ OCHOBHBIE ITAIIbI.
KaxoBbl coBpeMeHHbIe npecTaBiIeHus o npupojie ceera? Uto Takoe dyaruzm?
Kaxkue BoJIHBI Ha3bIBAIOTCS KOTEPEHTHBIMU? OOBSCHUTE CIOCOOBI OTYYCHUS
KOT€PEHTHBIX BOJIH.
B uem 3axmouaercs siBiaenue uHtepdepenunn? Yto takoe onmuueckas
PA3HOCMb X004 60IH?
ChopmynupyiiTe U 3aMUIIATE YCIOBUS MAKCUMyMOB 1 MUHUMYMOB
UHTEep(PepeHLIUH.
Kakoii cBeT Ha3pIBaeTCs MOHOXPOMATUYECKUM, a KaKoi cloxHbIM? [IpuBeaure
npumepbl. Yem otnuyaeTcst nHTep(dEepeHIIMOHHAs KapTUHA JJI1 TOTO U
JIpyroro?
Kak nonyuarorcsa konbiia HetoTona? Hapucyiite xop aydeit, 3anuimre
BBIPAKEHHUE ISl PA3HOCTH Xo4a 3TuX Jiydyel. [louemy kosbia HetoTtoHa
OTHOCSITCSL K MHTEP(HEPEHIIMOHHBIM M10JI0CaM PABHOM TOJIIMHBI?
Kak naiitu paaguycsl kosielry HploTOHa B OTpa)K€HHOM U IpoxosiieM cBere? B
KaKoOM NOpsiiKe OyIyT YepenoBaThCs KOJIblia IPH OCBEIICHUU YCTAHOBKH
OebIM cBETOM?
JlaGopaTropHasi padora Ne3. OnpeneseHue AJIMHBI BOJTHbI
MOHOXPOMATHYECKOI'0 CBEeTA IMPH MOMOIIM IU(PPAKIMOHHON PelIeTKHU
HazoBuTte 11enb paboThl U €€ OCHOBHBIE ATAIIbI.
KakoBbl coBpeMeHHbI€ npeicTaBlIeHus o0 npupoje ceera? Urto takoe dyanuszm?
Kakue BosiHBI Ha3bIBalOTCSI KOrepeHTHBIMU ? OOBIACHUTE CIIOCOOBI MOTYYEHHUS
KOT€pEeHTHBIX BOJIH. B uem 3aknrouaerca npunuun I rorirenca-Openens?
Urto Ha3bIBaeTcsa nuQppakuueil cBeTa, KakoBbl yCIOBUS ee HaOmonenus? Yem

otnuuaetcs audpakuus Openens ot nudpakunn Opaynrodepa?



Urto takoe ougparxyuonnas pewemxa? Ilepuoo pewemxu? Kakue ObIBatoT
PELLIETKH, JJIs1 4YeTO OHU UCTOJIb3YIOTCS?
3anuIInTe yclIOBUE MakCUMyMa I pemeTkd. [lokakute Ha pucyHKe yroi
nupakluyy U pa3HOCTh X0/1a JTyYeH.
Kakoli cBeT Ha3pIBaeTCsi MOHOXPOMATUUYECKUM, a KaKo cl0kHbIM? [IpuBeaure
npumepsl. OnumuTe AMGPAKIIMOHHYIO KapTUHY JIJIL TOTO U IPyroro?
B uem coctosT ocobeHHOoCTH n3nyueHus dazepa’? [loueMy oH ucnonb3yercs
JUTSL TIOJTy4eHUsT TU(DPpaKIInOHHON KapTUHbBI?

JlabopaTtopHass paGora Ne4: H3mepeHue ¢(OKYCHOro pacCTOSHHS
JINH3BI
HazoBure 1iens paboThl U ee OCHOBHBIE ATanbl. B uem coctout meron beccens?
ChopmynupyiiTe 3aKOHBI T€OMETPUICCKON ONITHUKH.
Urto Ha3biBaeTcs anH301? Kakue TMH3bI MOXKHO Ha3BaTh TOHKUMU ?1losicHuTE
MOHSITHE IIEHTPA KPUBU3HBI U PaJNyca KPUBHU3HBI CPEPUUECKON MOBEPXHOCTH
nuH3bl. Kakue ObIBatoT TUH3bI?
Benute nousitue riiaBHON U MOOOYHON ONTUYECKOM ocu. UTO Ha3bIBaeTCs
IJIaBHBIM (DOKYCOM CcOOHMparolel U paccenBarolei TuH3bI? UeM oTimaaeTcs
MHUMBIHA (POKYC OT JeHCTBUTEIHHOTO?
Urto Ha3bIBaeTcs GokaabHOM MII0CKOCThIO? Kak onpenaenuts moOoYHbIN (hoKyC
JUH3bI?
3amumute GopMyTy TOHKON JTHH3BI. UTO Ha3bIBa€TCS ONTUYECKON CHUIION
auH3bl? JIMHEWHBIM YBEJIMYEHUEM JIMH3bI?
Kaxue nedexts n300pakeHnit B TMH3aX MOTYT BOSHUKATh, KAKOBBI UX
OPUYHHBI?
OOBsICHUTE MPUHIIUTIBI TOCTPOCHUS N300paKEHUH B TMH3AX.

JlabopaTopHas paGora Ne5: IlpoBepka 3akona MaJoca
HazoBuTte 1ienb paboThl U €€ OCHOBHBIE ATAIIbI.

KakoBbI coBpeMeHHBIC MPEJICTABICHHUS 0 pHpoje cBeta? UTo Takoe oyanuzm?



UeM oTnryaeTcst €CTECTBEHHBIN CBET OT NOJIsIpu30BaHHOTO? [ToIHOCTBIO
MOJISIPU30BAHHBIN OT YaCTUYHO MOJIIpu30BaHHOr0? Kakue ecTb BUIbI
MOJISIPU3ALIAN ?
Urto takoe noaapuzamop? OO0BsCHUTE €T0 JAehHCTBHE Ha CBET. UTO MOXKHO
UCIIOJIb30BaTh B KAYECTBE MOJSIpU3aTOpa, noyeMy?
3anuiure 3aKkoH Mairoca Jiig OJTHOTO U JIBYX MOJSIpU3aTOpoB. B kakom
Cllydae CBET He OYJeT BBIXOJIUTh U3 CUCTEMBI JIBYX MOJISIPU3aTOPOB?
Chopmynupyiite 3akoH bproctepa, 00bsICHUTE 0COOCHHOCTH TOJISIPU3ALINH
OTPaXXEHHOI'0 U MPETIOMIICHHOTO JTy4€eil.
B uem coctout siBieHue ABOMHOTO ydenpenomiaeHus? OObSICHUTE CBOKWCTBA U
NOJISIpU3aIlii0 0OBIKHOBEHHOT'O U HEOOBIKHOBEHHOTO JTyueil. UTo Takoe
onmuueckas ocb Kpucmauia?
Kaxkue BeriecTBa Ha3pIBAlOTCS ONTUYCCKA aKTUBHBIMHU? OT 4E€ro 3aBUCUT YTOJI
NOBOPOTA IJIOCKOCTH TMOJISPU3ALNU B ONTUYECKH aKTUBHOM BELIECTBE?
S cemecTp

JlaGoparopHasi padora Nel: M3yuenue siiaenusi porodrdpdexra
HazoBure 1ienb paboThI U €€ OCHOBHBIE ATAIIBI.
KaxoBbl coBpeMeHHBIE MpecTaBIeHUs O pupojie cBeta? Uto Takoe dyaruzm?
B gem 3akimrouaercs sBienue horodddexra? Hazosure Buasl pororddekra,
JATe UM XapaKTEPUCTHUKY.
Chopmynupyiite 3akoHbl BHENTHETO GoTtodddekra. Kak cBsI3aHBI YacToTa M
JUTMHA BOJIHBI U3TyYEHHUS ?
Chopmynupyiite kBanTOBYIO rumnote3y [Inmanka. Yemy paBHA MOCTOSTHHAS
[Tnanka? Yto Takoe ghomon? Kak MOKHO HAUTHU SHEPTHIO, MACCY, UMITYJIbC
¢dotona?
Kax Diiameitn o0bsicHun sBieHue potodpdexra? 3anummure ypaBHEHUE
OiHmTeliHa. Kak u3 3T0ro ypaBHEHHs] HAUTH KPACHYIO TPAHUILY
dbotorddexra?
OOBsicHUTE YCTPOICTBO M MPUHLIUI IeUCcTBUA PoTornemenTa. ['ae

UCIIOIB3YIOTCS (DOTORIEMEHTHI?



UTto Ha3bIBaETCA BOJBTAMIIEPHON XapaKTEPUCTUKOU POTOIIEMEHTA?
Hapucyiite ee n noscaure. Yto Takoe Tok HacbieHua?UTo Takoe
3aJI€PKUBAIOILEE HAMIPSIKEHUE, KaK €r0 MOKHO HAUTH?

JlaGoparopuasi padora Ne2: [IpoBepka 3akona Credpana-boabumana
HazoBuTte 11e1b paboThl U €€ OCHOBHBIE JTAIbI.
Kakoe uznyuenue Ha3zpiBaeTcs TEIIOBBIM? [loueMy TEIIOBOE U3ITYyUYEHUE
MOYKHO Ha3BaTh PABHOBECHBIM ?
Uto Ha3bIBAETCS YHEPrEeTUUECKOM CBETUMOCThIO? McyckaTenbHOM
criocobHocThIO Tena? Kak oHu cBsi3aHbl?
UTto Ha3bIBaeTCS MOTJIONMIATEIBHON CTOCOOHOCTRIO Tena? Kakue Tena
Ha3bIBaOTCS a0COMOTHO YepHbIMU? [IpuBeAUTE IPUMEPHI.
ChopmynupyiTe U 3aUIIUTE OCHOBHBIC 3aKOHBI TEIIJIOBOTO U3JTYyUCHHUSI
(Kupxroda, Credana-bonsimana, Buna).
[TosicauTe ¢ moMoIIbIo rpaduKa 3aBUCUMOCTD JITTUHBI BOJTHBI U3IYYSHUS OT
TEMIIEPATypPbl U3TYYaOIIETO TENA.
Ha ocHOBe kakux mpencTaBiIeHUid MOKHO OOBSICHUTH 3aKOHBI TETIOBOTO
uznyuenusa? Chopmynupyite kBaHTOBYIO runote3y [lnanka. Uto Takoe xeanm
u3nyyeHus, Kak HaiTu sHepruro kBanTa? Yemy paBHa noctosinHas [Lnanka?
IIpuBenennas nocrosinuas [lnanka?
OOBsicHUTE YCTPOWCTBO M MPHUHITUN pabOThI TupoMeTpa. st uero
UCIIOJIB3YIOTCSI TUPOMETPBI?

JlabopaTtopHass pabdora Ne3: M3yuenuwe cmekTpa aroMa BOJOPOAA.
Boiuuciaenue nocrosHHou Pundepra
HazoBuTte 11enb paboThl U €€ OCHOBHBIE ATAIIbI.
KaxoBwI coBpeMeHHBIE TpeicTaBIeHUs O mpupojie cBeta? Uto Takoe dyaruzm?
KakoB nuamna3oH JyiMH BOJIH BUAUMOIO cBETa?
O6bsicuute ctpoenue aroma. Chopmynupyiite noctynatsl bopa, 3anummre
KBaHTOBOE YCJIOBHUE I CTAIMOHAPHOTO COCTOSHHUS.
Uro Takoe xkeanm uznyyenus, KaK HAWTH SHEPIrUI0 KBaHTa? Uemy paBHa

nocrossHHas IInanka? [IpuBenennas nocrosinHas [1nanka?



HazoBuTte BHABI CIEKTPOB U3IIYYEHHUS, JAUTE UM XapakTepUCTUKy. Kakue
BEILIECTBA JIAOT 3TH CHEKTPbI? Kak MOJyYnTh COEKTP MNOTJIOUICHHUS, YEM OH
OTJIMYAETCA OT CIEKTPA UCITYCKAHUS?
3anumute U 00bsicCHUTE 0000IIEHHYIO CTIEKTpaIbHYI0 popmyny bambsMmepa.
[TosicanTe cmbic yncen M u N.
Kakue crnextpanbHble CEpUU MOKHO BBIICJIUTH B CIIEKTPE aTOMa BOJIOPO/A,
4YeM OHU OTJInvYarTcs? B kakux o0JacTax CIeKTpa JieKat 3TU cepun?
OOBsiICHUTE YCTPOMCTBO U MIPUHIIUIT ICUCTBUS CIIEKTPOCKONA, TOCTPOUTE X0/
Jy4deil B cieKTpockomne. [[is yero ucnosb3yeTcsl CeKTpaibHbIA aHanu3?
JlaboparopHasi padora Ne4: Iudpakuus 3J1eKTPOHOB
1. HazoBuTe 11€716 pabOTHI M €€ OCHOBHBIE ATambl. B 4em cocTout MeTo
oTpeIeNICHHsI TTapamMeTpa KpUCTaUTMIECKOU perieTku rpadura?
2. ChopmynupyiTe TUIIOTE3Y U 3aNTUIITUTE ypaBHEHUE J1e bpoiis.
3. B ueM cyThb onbiTOB J[pBHCCOHA U [[>)kepmepa; onbiToB ToMcoHa 1
TapTakoBcKoro?
4. 3anummute popmyiny bparra — Bynbda (nudpakius peHTreHOBCKUX JTydeit
Ha KpHUCTaJlie).
5. KakoBbl yciioBust HaOI0IeHHs TUGPAKITUN PEHTTCHOBCKHUX JIydei?.
6. Kak mensercsa nudpakunonHas KapTUHA IPU U3MEHEHUH YCKOPSIOIIETO
HaIpsKEeHUs ?
7. OnummmTe KPpUCTAIUIMYECKYIO CTPYKTYpY rpaduta. Kakue miockocTu
y4acTBYIOT B (POPMUPOBAHUHU UHTEP(PEPEHIIMOHHBIX KOJIEI B JAHHOM
AKCHEPUMEHTE?
JlaGopaTtopHasi padora Ne5: OmnpenesieHne NMOTEHIMATA MOHU3AIUU
aToMa KpunroHa meroaom ®@panka u I'epua
HazoBuTte 11enb paboThl U €€ OCHOBHBIE ATAIIbI.
OnummuTe rmIaHeTapHyo MoeNb aToMa. KakoBbl €€ OCHOBHBIE HEIOCTATKA?
Cdopmynupyiite moctynatsl bopa, 3anmuimmTe KBAaHTOBOE YCIOBUE IS

CTAaMOHAPHOI'0 COCTOSAHMA.



1.

Uro Takoe xkeanm uznyyenus, Kak HAWUTH SHEPruto KkBaHTa? Uemy paBHa
nocrosinHas 1lmanka? [IpuBenennas nocrosunas [Inanka?

OO0BsicHUTE CTpOoeHHE aTOMHOTO siipa. Kak MOKHO HaWTH 3apsiiOBOE U
MaccoBoe yucio siapa? Urto takoe uzomonsvi?

B uem cocrosina nenp onsitTa @panka u ['epua? Onumure ONBITHYIO
YCTaHOBKY.

Kaxue pe3ynbrathl ObutH moyyeHsl B onbiTe @panka u ['epiia, kakue Obun
caenaHnsl BeIBOIbI? HapucyliTe U MOSCHUTE BOJIT-aMIIEPHYIO XapaKTEPUCTHUKY.
Urto Ha3bIBaeTCs MOTEHIIMAIOM BO30YXIEHHS aToMa?

IlepeyeHb TUNOBBIX BONPOCOB JIS CAMOCTOATEIbHOI MOATOTOBKH K
MPOMEKYTOUHOMY KOHTPOJIIO — 3a4eTy (4 cemecTp)

PazButre npencraBnenuii o npupoze ceera. KopnyckyisspHO-BOJIHOBOU

nyanusM. GOToH.

2.

.Hy‘-I 3aKOHBI FGOMGTpH‘IGCKOfI ontuku. Iloka3zarenb IMPpCIIOMIICHU A

(aOCOOTHBIN, OTHOCUTEIBHBIN, UX CBSA3b U (PU3MUECKUN CMBICT).

3.

Tonkue JIMH3bI, XapaAKTCPUCTHUKH JINH3. <DopMyJ1a TOHKOM JIMH3BI.

OnTuueckas cuia u YBCIIMYCHUC JIMH3BI.

4.
S.

qDOTOMGTpH‘I@CKHC BCIIMYHWHBI, UX B3aUMOCBA3b.

SIBnenue untepdepeniiuu ceera. OnTuyeckas pa3HOCTh X0/1a BOJIH.

VYcnoBust MAKCHMYMOB U MUHUMYMOB UHTEP(PEPECHIIHH.

6.
7.

KorepeHTHbIE BOJIHBI, CHOCOOBI UX TOTYYECHHUS.

Judpakmus cBeTa, ycioBus ee HaOmoaeHus. Buasl nudpakuun. [Ipuamun

['roiirenca-®Openens.

8.

Hudpakuronnas pemerka. [leproa pemeTku. YcinoBue MakcCuMyma Jjis

pemeTku. Ju@pakiinOHHbBIN CIIEKTP.

9.

Paspematomas crmocoOHOCT onTUyecKkoro nmpudopa. Pazpemaromnias cuna

TuGPaKIMOHHONW PEIICTKH.

10.

Hudpakuus peHTreHoBckux nydeir. @opmyna Byneda-bparra. [lpumenenue

unrepdepeHnu u Audpakiuu.

11.

MoHOXpOMaTHYECKUI U CIIOXKHBIN CBET. J[ucnepcus cBeta. Buabl

JACTICPCHUU.



12. Tlonsipu3oBaHHBIN U €CTECTBEHHBIN cBET. [lonHas n yacTuuHas
MOJIAPU3ALIHSL.

13. Tlonspusaropsl, ux nercTBre Ha cBeT. 3akoH Mamntoca. [lonspuzauus npu
OTpa)KE€HUU U MpeNoMIIeHUH. 3aKkoH bprocrepa.

14.  SBnenue nBoitHOro NyvyenpenomiieHus. OObBIKHOBEHHBIN U
HEOOBIKHOBEHHBIN JTyUH, X CBOMCTBA U noJisipu3anus. Ontudeckas och
KpHUCTAJLIA.

15. OnTuvecku aKTUBHBIC BEIIECTBA. YTOJI MOBOPOTA TIOCKOCTHU TOJISIPU3ALIHH.
[IpumeHeHue nonsipruzannm.

IlepeyeHb TUIOBBIX BONPOCOB /IS CAMOCTOSATEIbHOH MOATOTOBKH K
MPOMEKYTOYHOMY KOHTPOJIIO — 3Kk3aMeHy (5 cemecTp)
1. ®oroaddexT, Buasl potodrdpdexra. 3akonsl CToIETOBA.

2. O6bscuenue potodrdhdexra DWHIITEHHOM. YpaBHEHHE DUHIITEHHA.
Kpacnas rpanuna ¢oroaddexra.

3. dotosnementsl. [Ipumenenue pororddekra.

4. 3¢ddext Komnrona.

S. TemioBoe u3nyueHue, ero paBHOBECHBIN Xapakrep. XapaKTepuCTUKH
TEIUIOBOTO U3JTYYECHHUS.

6. AbcomoTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonbimana.
3akoH Buna.

7. KBanToBas runore3a. @oToH. DHEprusi, Macca ¥ UMIYJIbC (GOTOHA.
[Tocrosannas I1nanka.

8. Bomnnr ne bpoitnsa. [Tpunnun neonpenenenHoctu ['eitzen6epra. CooTHOMEHUS
HEOIPEICIICHHOCTEN.

9. Bonnosas ¢ynkuus. Ypasuenue lllpegunrepa nmst cTalimoOHaApHOTO TOJIA.
10. KBanroBble uncna. [IpaBuna orbopa.

11.  Ommwit Pesepdopna. [lnanerapuas Mojenb atoma, €€ HeTOCTATKH.

12.  Tloctynatset bopa.

13. O606mennas popmyna barmemepa. CrieKTpanbHBIE CEPUH.

14. Teopus atroma Bojiopoaa bopa

15. BemnyxaenHoe nznyuenue. Jlazepsl.



16. Ctpoenue atomHoro sigpa. M3oromnsl. SnepHoe B3aumoaecTeue, ero
CBOMCTBA.

17.  Jlepekt Macchl M SHEPTUs CBA3M aTOMHOTO SApa. Y AeibHas JHEPTUs CBA3U.

18. PaamoakTuBHOCTH. BUbI paiiOaKTUBHOTO U3JIYYEHUS, €r0 MpUpoa U
CBOWCTBA.

19. Ilepuon nonypacnana. 3aKkoH paJOaKTUBHOIO pacnaja.

20  SnepHble peakiuu, UX BUAbL. DHEprus sijaepHoi peakuuu. Llennas peakuus,
ycIJIOBHS €€ npoTekanus. Kputuueckas macca.

21.  Snepwusiit peaktop. [Ipo6iieMbl U IEPCTIEKTUBHI SAEPHON SHEPTETHKH.
22. TepmosnepHas peakuus. [IpoOGiaembl TepMOSAECPHON IHEPTETUKH.

23. 9H€M€HT&pHLIG HJaCTHUILIBI. KHaCCI/I(i)I/IKaIII/ISI QJICMCHTAPHBIX YaCTHII.
AHTI/I‘{aCTI/IIII)I. Kocmuueckue JIy4dH.

24. MeTtoabl perucTpalui HOHU3UPYIOIMINX U3Ty4YeHUH.
Tembl pedepaToB (10MOJTHUTENBHAS padoTa, He SIBJISIETCA 00513aTeJIbHOI)
1. BriusHue paguoakTUBHOTO U3Ty4YE€HUS Ha KIETKU KUBOTO OpraHU3Ma.

2. HpI/IMGHGHI/IG MHUKPOCKOIIOB B OMOXUMHYECKHX HCCIICOOBaHUAIX. OnTuueckas
MUKPOCKOIIUS, HAIIPABJICHUA PA3BUTHUA U COBCPIHICHCTBOBAHU .

3. DIEeKTPOHHBI MUKPOCKOT, HOHHBIN MPOEKTOP.

4. Tlonspumetpus. [lonsipuMeTpsl, UX UCTIOIB30BAHUE T OMOXUMUYECKOTO
aHanM3a OMOJOTUYECKUX JKUIKOCTEH.

S. PEHTreHOCTpYKTYpHBIN aHaIu3, €Ero IPUMEHEHUE.

6. DnekTpodope3 B ONOXUMUYCCKUX UCCIICTIOBAHUX.

7. Meton ueHTpudyrupoBaHus B OMOXUMUHU.

8. SImepHbIii MATHUTHBIM PE30HAHC B OMOXUMHH.

9. Paanon3oTonHbIi METO B OMOXUMHUYECKUX UCCIIEIOBAHUSIX.

10. XXuakue KpucTajuibl, ©X UCIOJb30BAHUE B MEIULIMHE.
JKUOKOKpHUCTAINTMYECKUE CTPYKTYPhI B OPTaHU3ME.

11. ®usuyeckue cBOMCTBA OEIIKOB.
MeToauyeckue peKOMEHIAIMH JJIsI OPraHU3aIMU CAMOCTOSITEIbHOI PadoThI
o AUuCHUIInHe «OnTHKAa, aTOMHas1 (PU3NKAY.

CamMocTosiTeJIbHOE H3Yy4YC€HUE OTIACJIBHLIX BOIIPOCOB TEOPETHYECKOIO



Kypca U KOHCIICKTHPOBaHue, padora ¢ yueOHO# JuTepaTypoi.

[Ipu u3ydyeHun martepuana HEOOXOAMMO BBIACIHUTH TIJIaBHOE, OCHOBHOE B
n3yuaemor Tteme. OIHUM U3 LEHTPAIbHBIX (PU3NUECKUX TOHSATUM SIBIISETCS
NOHATHE (PU3NYECKOT0 sBIeHUs. W3nmokeHne CyTh (pU3MUECKOro SIBIEHUS HY>KHO
HAaYMHATh C XapaKTEPUCTUKU €r0 KayecTBa MPH MOMOILIM PUCYHKA UM CIOBECHOU
dopMynupoBkH siBaeHUs. KayecTBO SIBAEHUS CTPYKTYPHO ONpPENENsieTcs Tpems
BXHEUIIMMU 3JIEMEHTaMU: (PU3NYECKONW CHUCTEMOM, XapaKTepUCTUKONM OOBEKTOB
CUCTEMBbl U (PU3UYECKMMHU MPOILIECCAMH, KOTOPbIE MPOUCXOMIAT B CHCTEME. ODTH
AJIEMEHTHI KauecTBa ABJICHUS HEOOXO0UMO 3a(DUKCUPOBATh B CBOEM KOHCIIEKTE.

Jlanee HEOOXOAUMO TMEPEHTH K M3JIO0KEHHUIO KOJIMYECTBEHHOM CTOPOHBI
aBiieHns. OObIYHO cHaudana (GOpPMYIHUPYIOTCS OCHOBHBIE MOJIOKEHHS (HU3NYECKOMN
MOJIENIM  SIBJICHMS,  JENArOTCS  JIOMOJIHUTEIbHBIE  MPEANONOXKEHUS  WIH
dopmynupyetcs ycnoBusi. Jlaiee Bce MAET MO OOBIYHOM CXEMe: MPUMEHSIOTCS
COOTBETCTBYIOIIME (PU3NYECKHE 3aKOHBI, W COCTAaBJISE€TCA 3aMKHYyTas CHCTEMa
YpaBHEHMI{; 3aTeM HJIET 3Tall MAaTeMAaTUYECKHX NpeoOpa3oBaHUM, B pe3yibTaTe
KOTOPBIX MOTYYaeTCsl aHATUTHYECKOE BBIPAXKEHNE HCKOMOT0 (PU3UYECKOTO 3aKOHA.
Uto ry1aBHOE B KOJIMYECTBEHHON CTOpOHE SIBJICHUI? BO-NEpBbIX, 3TO OCHOBHBIC
ANEMEHTHl (PU3MUECKOW MOJEINH, JOMOJIHUTEIbHbIE MPEATIONOKEHUS U YCIOBUSL.
Bo-BTOpBIX, 3TO 3aUCh OCHOBHBIX (PM3WUYECKHX 3aKOHOB. DTall MaTEMaTHYECKUX
nmpeo0pa3oBaHuil, MATEMATHYECKUX BBIKIAJIOK MOXKHO (DUKCHPOBATh YACTUYHO. B-
TPETHUX, - 3TO OKOHYATEIBbHOE AaHAIIMTUYECKOE BhIpaKeHHUE 3aKoHa. [lanee MOXHO
TOBOPUTH O CIEICTBUSX K3 3aKOHA, O MPAKTUYECKOM MNPUMEHEHUH JIaHHOTO
SIBIICHUSL.

CtymeHT B TedeHHe cemecTpa o00s3aH paboTaTh C JHTEPATypOH,
PEKOMEHJJOBAaHHOM JIEKTOPOM, MPU CAMOCTOATEIBHOM H3YYEHHH TEOPETUYECKHX
BOIIPOCOB Kypca, MPHU MOJATOTOBKE K CEMHUHAPCKUM M JAa0OPAaTOPHBIM 3aHSTHUSIM,
npu oOpabOTKe KOHCIEKTOB JIEKUUM, HamucaHuu pedeparta, MOJATOTOBKE K
3a4eTam, SK3aMEHaM.

N3ydaemplii o y4yeOHUKY MaTepHuai MOJIE3HO MPOUYUTATh KAK MUHUMYM JBa

paza. llpy mepBOM YTEHMM 3alMCH HE JEJIAKOTCS, MPOUCXOAUT 3HAKOMCTBO C



o0mIe CTPYKTYpOil (PU3UYECKOTO SIBICHUS, C MPAKTHUYECKHM HCIOIb30BaHUEM
sprneHus. [Ipu BTOpOM UYTEHHHM COCTaBISIETCS KpPAaTKUH KOHCIEKT, B KOTOPOM
OTMEYArOTCs TJaBHBIE CTPYKTYPHBIE dJIeMEHTH (hu3mueckoro sineHus. Ecim mo
JAaHHOMY BOMPOCY JIEKIHUs YXKE€ MPOYUTaHa, HEOOXOAMMO MPEABAPUTEITHHO
M3YYUTh Marepuan I0 KOHCIEKTy JEKIMM, OTMe4as TJIaBHbIE OPUEHTUPBHI'"
¢usndyeckoro sBieHus. B ydeOHMKE MOXXKHO MPOYUTATh YTO-TO HOBOE 00
M3y4aeMOM SIBJICHHH, MOKET OTKPBITHCS HOBasi CTOPOHA, JIeTallb, HE OTMEUEHHAs B
nexiuu. Bee 310 Hamo 3aUKCUPOBAThH HA MOJISX KOHCIIEKTA JICKITHIA.

Pemenue 3agay. CuctemMaTHueCKOE pEIICHHE 3a/1a4 — HEOOXOIUMOE YCIIOBHE
yCIIENTHOTO M3y4deHUs] Gu3uku. PereHue 3amad moMoraer ySICHUTHh (PHU3UUYECKHid
CMBICT SIBJICHH, 3aKpeIuiieT B TaMsATH (OPMYINbl, TPHUBHBACT HABBIKH
NPaKTUYECKOTO MPUMEHEHHS TEOPETUUSCKUX 3HAHHIA.

[Tpu pemenuy 3a7a4 HEOOXOUMO BEHITIONHSATE CIISAYIOIICE:

1. CnenaTth 4epTex, MOSICHIIONIMN 3a1ady (B TeX ciydasx, KOrjaa 3TO
BO3MOXHO). BBIMONMHAT, €ro HaAO axkKypaTHO TIpU TIOMOIIM YEPTEKHBIX
IPUHAITICKHOCTEH.

2. VYka3aTh OCHOBHBIE 3aKOHBI M (OPMYJIbI, Ha KOTOPBIX OazupyeTcs
pelieHne 3a7ad, N1aTh CJIOBECHYIO (OPMYIHUPOBKY OSTHX 3aKOHOB, Pa3bsICHUTH
OyKBEHHBIC 0003HAUCHHUsI, YIIOTpeOIsieMble TPy HamucaHuu u Gopmyn. Ecim npu
pellIeHUH 3a/layil MpUMEeHseTcs GopMmysa, MOJyYeHHas JJIg 4aCTHOTO Cilydas, HO

BBIpKAOIIAs KAKOW-TO00 (hU3HUECKUI 3aKOH, TO €€ CIEyeT BHIBECTH.

3. Pemenne 3amaum conmpoBOXKIaTh KPaTKUMH, HO HCUEPHBIBAIOIIUMHU
MOSICHEHUSIMU.
4, Pemnts 3a7auy B 0011€M BUJIE, T.€. BBIPA3UTh UCKOMYIO BEJIMUMHY B

OYKBEHHBIX OOO3HAYCHUSX BEIWYWH, 3aJaHHBIX B YCJIOBHH U B3ATHIX U3
CIIPaBOYHBIX TAOIULI.

dusnueckue 3aJayd BechbMa MHOrooOpasHbl M JaTh €IUHBIA peuent Hux
peuieHrs HeBO3MOHO. OJHaKo, Kak MOpaBuiio, (U3MUYECKUE 3aJayd CIEIyeT

pematb B oOmeMm Buzae. Ilpu s3TomM cmocobe HE NPOU3BOISTCS BBIUYHUCICHUS



NPOMEXYTOUHBIX  BEJIMYMH,  YHCIOBBIE  3HAYCHHWS  MOJCTABISIOTCS B
OKOHYATENBHYIO0 (pabouyio) GopMyily, BEIPAKAIOIIYI0 HCKOMYIO BETUYUHY.

5. [TonctaButh B pabouyro (HopMyiny pasMEpHOCTH WM COKpAaIICHHBIE
0003HAYCHUs EAMHUIl U YOSTUTHCS B MPABMWIBHOCTH EAMHHII U3MEPEHHSI NCKOMOM
BEJIMYMHBI.

6. Boipa3uTe Bce BeIMYMHBI, BXOASAUIME B pabouyro QopMmyny, B
enuauniax CU u BeIMUCATh UX 711 HATJISTHOCTH CTOJIOMKOM.

7. [ToncTaBUTh B OKOHYATENBHYIO (OPMYITY, TIOTYUYEHHYIO B Pe3yJIbTaTe
peleHus 3aa4i B OOIIeM BHJIE, YHCIOBbIC 3HAUCHUS, BBIPAKCHHBIC B SAMHHIIAX
oJlHOM cucTeMbl. HecoOmoneHne 3Toro mpaBmia MPUBOJUT K HEMPaBHIBHOMY
pe3ynbTaTy. MCkiroueHne W3 OTOr0 TpaBHWia JIOMYCKAETCs JHIIb M TeX
OJTHOPOJTHBIX BEIIMYHH, KOTOPHIEC BXOJSAT B BUJE COMHOXXHUTEICH C OJWHAKOBBIMHU
NOKa3aTeNIsIMUA CTETICHH B YHCIUTENb U 3HaMeHaTellb (OpMyIibl. Takue BETHUUHBI
MO>KHO BBIPaXKaTh B JIOOBIX, HO TOJIBKO OJJMHAKOBBIX €IMHUIIAX.

8. [IpoBecTr BBIUKCICHUE HUCKOMOW BEJIWYHMHBI, PYKOBOJCTBYSCH
paBWJIaMH MPUOIMKEHHBIX BBIYMCIICHUM, 3aMicaTh B OTBETE YHCIOBOE 3HAUCHHE
¥ COKpaIlleHHOE HAMMEHOBAHHUE €IMHUIIBI U3MEPEHUS UCKOMOW BETUYHHBI.

Q. [Ipu moacranoBke B pabouyro popMyiny, a TakKe MPH 3alMCH OTBETA,
YHCJIOBbIC 3HAYEHUSI BEJIMYMH 3aIMChIBATh KaK MPOU3BEJCHUE ACCATUUHON IPOOHU

C OJHOW 3Hauamed Mudpor mepen 3amsaToil Ha COOTBETCTBYIONIYIO CTENEHb MPH

ocHOBaHMM AecsiTh. Hampumep, BMecTo 3520 Hamo 3amucath 3,52x103, BMECTO

0,00129 3amucars 1,29x10™ 3 T.1I.

10. OueHuTh MPaBAONOI00HOCTh YHCICHHOTO OTBeTa. B psme ciydaes
Takas OIICHKA IMOMOXET OOHapYXHTh OIMMOOYHOCTH TMOJYYEHHOTO pe3yJbTaTa.
Hanpumep, KIIJ| TemnoBoii MamiMHBI HE MOXKET ObITh OOJbIIE €AUHULIBI,
ANEKTPUYECKUM 3apsii HE MOXKET OBITh MEHBIE JIIEMEHTAPHOTO 3apsaa

e=16x10"19Km, ckopocTh Tella He MOXET OBITh OOJBIIE CKOPOCTH CBETa B

BAKYyME€ H T.J.

IoaroroBka k JadopaTopHbiM 3aHATUSAM. Bo Bcex mnabopatopusix



CYILIECTBYIOT OCOObIE TpaBWJia TOBEICHHUS CTYJIEHTOB, KOTOPhIE HEOOXOAUMO
HEYKOCHHUTEJIBHO COOMI0JaTh. DTH MpaBUjia HA3bIBAIOTCS MpaBUJIaMH TEXHHUKU
0€30MacHOCTH.

3a 3HaHUE MPaBWI TEXHUKU OE30MACHOCTU U 0053aTEIHCTBO UX BBIMOJIHATH
KK CTYACHT JOJIKEH PaclucaThCsl B COOTBETCTBYIOIIEM KypHAJE.

3amanue (Temy paboOThl) CTYAEHT IMOJydaeT Ha MPEAbIAYIIEM 3aHSATHH.
JloManiHiow MOATOTOBKY K paboTe PEKOMEHIYETCS BECTH CIICAYIOIIMM 00pa3oM.
[IpountaTh MMetoOlEEeCs OMUcCaHWe PabOThl U OTMETUTH BO3HUKIIKE BOIMPOCH U
HESCHOCTU. 3aTeM MPOUYUTaTh COOTBETCTBYIOIIME pa3feibl MO y4YeOHHKAM WIH
KoHCIeKTaM Jiekiuid. [locime 3Toro cHoBa BEPHYTHCS M K OMHUCAHUIO, MOAPOOHO
mpopaboTaTh €ro U 0COOEHHO YacThb, MOCBSAIICHHYIO MPAKTHKE, ClIeNIaTh 3alUCH B
paboueil TeTpaaM, COCTaBUTh M 3amKcaTh MPUMEPHBIA IUIaH TPOBEICHUS
IKCTICPUMEHTA.

[Tpunst Ha 3aHATHE, CTYIEHT MPEAbIBISET MPENOIaBaTeN0 CBOIO pabouyro
TETpaJib C 3alUCsIMU, MPOJEIaHHBIMU BO BpeMsl MOJATOTOBKH K paboTte, U craer
oTyeT Mo mpeabiaymen. [lociae 3Toro MOXXHO, € pa3pelieHus MpernoaaBaTes,
MOJIONTH K CBOEMY pabodyeMy MECTy M O3HAaKOMHTHCS C YCTAaHOBKOH, 3amucaTh B
pabouyro TeTpajib JaHHBIC O IPHOOpax.

[lepen BbIMOTHEHHWEM pabOTHl CTYACHT OeceayeT ¢ MpernojaBaTeieM
(mpoBoaUTCS AOMYCK K padoTe), MpU 3TOM BBISICHAETCS, HACKOJBKO CTYIEHT
MTOATOTOBJICH K paboTe.

HenonaroTtoBneHHslit cTyeHT K pabdoTe HE aomyckaercs. Eciaum pe3ynbrathbl
OMpoca yAOBJIETBOPUTENbHBI, CTYJEHT MOXET BBIIIOIHATH PadoTy.

[lo okOHYaHUM U3MEPEHUN CTYAECHT MOKa3bIBAECT MOJYUYECHHBIE PE3YIbTAThI
MpenojaBaTeo, KOTOPbIM MpOBEpsieT M MNoANuchiBaeT ux (0e3 mnoamucu
npenojaaBatensi paboTra He cuuTaercs BblONHEHHOM). [lociae 3Toro MoXkHO
pazo0paTh YCTAaHOBKY U NMPUBECTHU B MOPSAIOK pabouee MECTO.

O6paboTka pe3ynbTaToB U O(POpPMIIEHHE OTYETa MPOBOAMUTCS B TEUCHUE
HEJIeTIM TOCJie BBIMNOJHEHUS padoThl. CTyIOEHT, HE CHAaBIIMM OTYeTa B CPOK, K

cieayromie padbote He JOMyCKaeTCsl.



IMoaroroBka pedeparToB (pedpepaTHBHBIX JOKIATOB).

Onuoit u3 ¢dopM BHEAyIUTOPHON CaMOCTOATENIBHOM pabOThl CTYIECHTOB
aisitorest  pedepatel. Pedepar  sgBisercs  NUCBMEHHBIM  JIOKJIAOM  Ha
ONpEJENICHHYI0 TEMY, OCBEIIAIOIIMM €€ BOIpPOCHl Ha OCHOBE 0030pa
JUTEpaTypHBIX W JAPYTUX HCTOYHHMKOB. B mr000M pedepare paccMmaTpuBaeTcs
KaKoe-TO KOHKPETHOE (U3MYECKOEe SIBJICHUE, METOJ HCCleaA0BaHus, (puznueckuit
npubop u T.4. CiaenoBaTenbHO, U U3yUCHUE JINTEPATYPHI, U HanucaHue pedepara,
u ero odopmiieHHE MOKHBI TPOBOJMTHCS HA OCHOBE aHaiu3a (HU3UYECKOTO
SIBJICHUSI WJIM TPYIIBI SIBICHUM, (QU3NUECKUX METOJ0B HccienaoBaHus. B pedepare
HEJb3sl OTPAaHUYUTHCS TOJIBKO H3JIOKCHHEM KOJWYECTBEHHOM WJIM KA4ECTBEHHOM
CTOpPOHBI SIBJICHUS, BBIBOJIOM W aHAIM30M (PU3MUECKUX 3aKOHOB. 3/€Ch IOJIC3HO
JlaTh MCTOPUYECKYIO CIPABKy, HEOOXOJMMO TOKa3aTh, KaK JaHHOE (HU3UYECKOE
SBJICHUE, MPUOOP, METOJ| HCCIICIOBAHUS MPUMEHSETCS B 00JAacTH, CBSI3aHHOU C
npodeccruoHaIbHOM MOATOTOBKOM cTyneHTa. [Ipum moaroroBke pedepara HaAO
UCIIOJIB30BATh  JIOMOJHUTEIbHBIE  WCTOYHUKH  JINTEPATypbl, CIPABOYHUKH,
NHTEPHET-pecypcel. CineayeT y4ecTb, YTO MCMOJIb3YEMbIE MCTOYHUKU JOJIKHBI
OBITH HE CIUIIKOM CTapbIMU (II0 €CTECTBEHHBIM HayKaM KeJlaTeIbHbl UCTOYHUKH
undopmanmu 3a nocieaaue 10 ner). B pedepare momxkHa OBITH MpeCTaBICHA U
apryMeHTHpOBaHa COOCTBEHHAsi TOYKa 3pPEHUSl CTYJIEHTa [0 MCCIEIyEMOMY
BoIpocy, chOpMYyIHpPOBaHBl BBIBOJABI IO paboTe. Pedepar momxeH OBITh
MPaBWIHLHO OQOPMIICH, CTPYKTYPUPOBAH, COJEPKaTh CIUCOK JIUTEPaTyphl B
cootBercTBHH ¢ ['OCTowm.

PedepaTuBHBIli TOKJIa) JMODKEH BKIOYaTh B cebsa  1ieinb  paboTHI,
XapaKTEPUCTUKY HCTOJb3YEMbIX METOJIOB UCCIIEIOBAHMS U CYIIHOCTH M3y4aeMbIX
SBJICHUM, ONMHUCAHUE SKCIEPUMEHTAIBHON 4yacTu (eciu OoHa Oblaa), OCHOBHBIE U
HanOoJiee MHTEPECHbIE pe3yiabTaThl W BHIBOABI MO pabote. [okimam HE MOMKEH
3aHUMaTh MHOro BpeMeHu (7-10 MUHYT), >KelaTeabHO 3apaHee MOJATrOTOBUTH
OCHOBHBIE TE€3HUCHI.

IoaroroBka K 3auery, IK3aMeHY. 3ayeT WIH 3K3aMEH MO0 (DU3UKE - UTOT

paboTHI CTYJICHTA B T€UCHUE ceMecTpa. [ OTOBUTBCS K HUM CIEAYET yKe C MEPBBIX



HEJeNlb CEMECTpa, HE OTKJIaJbIBasi 3Ty pabOTy Ha 3K3aMEHALMOHHYIO CECCHIO.
HeoOxonuMo B KalleHOapHbIE CPOKH BBIMOJHUTH M CIaTh BCE JaOOpaTOpHBIE
paboThl U WHBIE 33a/laHUd, T.€. K 3a4€THON Henene (3TO MOCIENHAs] HeAeNs nepen
HK3aMEHAIMOHHOW CECCHeil) MOJKHBI OBITh BBIMOJHEHBI BCE MEKCECCHUOHHBIE
paboThl. 3a4eT MOXKET IPOBOAUTHCS B (DOPME TECTUPOBAHUS.

HenocpenctBeHHO mepen SK3aMEHOM HEOOXOIHMMO CHCTEMAaTHU3UpPOBATH
MaTepuas JEKLUHUHA, YETKO BBIJCIUTh CBA3M MEXIY pa3IMYHBIMH 3JIEMEHTAMHU
Kypca. Marepuasl 1o KaxJaoMy BOMNPOCY HYXHO NMPOUYMUTATh HE MEHee JBYX pas,
UCIIOJIb3Ys YYEOHUK M KOHCHEKT JIEKIHI, 3aTeM CaMOCTOSITEIbHO BOCIIPOU3BECTH
€ro, 00s3aTeNbHO 3amuChiBasi HEOOXOAMMBbIE 3aKOHbI M (POPMYIIBI, BBIJCIHUTD
HEMOHSTHBIE MOMEHTBI JIJISl TOrO, YTOOBI MPOSICHUTh MX HAa KOHCYJIbTAIMHU TEpe]
AK3aMEHOM.

TpeOoBanus K npeacTaBjJIeHNI0 U 0GpOPMIICHUIO Pe3yJIbTATOB
CAMOCTOSITEJIbHOI padoThI

TpeOooBanussi k KoHcmekty. KoHcmekT mno BompocaMm, H3y4aeMbIM
CTYJIGHTOM CaMOCTOATEIbHO, TaK €, KaK W KOHCIEKT JIKIUH, TOJKEH OBIThH
HaIMCaH aKKypaTHO, pa300puyuBhIM MouepkoM. HeoOXoIuMo OCTaBIAThH MO AJiA
BOMPOCOB W 3aMe4aHuii. B KOHcHekTe o00s3aTenbHO JO0DKHA OBITh 3amucaHa
u3ydyaemasi Tema, JaH TMEepeueHb OCHOBHBIX BOMPOCOB, pa3OMpaeMbIX B JaHHOM
TEMe, paCCMOTPEHa CYIIHOCTh 3TUX BONPOCOB. M3510kKeHne BOIPOCOB HEOOXOAUMO
MOSICHATh PUCYHKaMH, cxeMaMmu, rpadukamu. K nmpuBogumbeiM GopmyiaM HYKHO
JaBaTh MOSICHEHUS.

TpebGoBaHusi kK MOAr0OTOBKEe BONPOCOB Ha ceMuHap. CTyIeHT OMKEH
MIOKa3aTh:

1. 3HaHme Qu3NUECKOW CYNIHOCTH SIBIICHWW, YMEHUE [aTh YETKOE
ornpenaencHre PU3NUECKUX BEITUYMH, 3HAHWE B3aHMMOCBSA3EH MEXIy (PU3NUECKHUMHU
BEJTMYMHAMM.

2. SlcHoe mNOHMMaHWE NPUKIAJHBIX AaCIEKTOB H3y4YaeMbIX (PU3HYECKUX
TEOPUH.

3. YMmeHnue BbIBeCTM U OOBSICHUTH pacueTHble (opmyinbl. [Ipu BbIBOIE



(opMyIIbI ClelyeT UCXOAWTh U3 OCHOBHBIX 3aKOHOB (3aKOHbI HbrOTOHA, 3aKOHBI
COXpaHeHus, 3akoH OMa u T.1.).

TpeGoBaHusi Kk pemieHuI0 3aga4u 1 ero ogpopmiaeHno. CTyIeHT JTOJKEH
MOKa3aTh SICHOE MOHUMAaHUE MOCTaBICHHOW nepen HUM 3anayu. [IpencraBieHHoe
pElIeHHE JOJIKHO IMOJHOCTBIO OTPa)KaTh BCE OCHOBHBIE 3Tallbl pa0dOThI. JOMKHO
ObITh 3alMCaHO YCIOBUE 3a7aud, MPOU3BEACH NEPEeBOJ €IUHMUI] U3MEpPEHUs
¢uznueckux BenuuuH B cucteMmy «CH», mpu HE0OXOIUMOCTH CliejaH YepTexX WU
PUCYHOK, MPUBEEHbI HEOOX0UMbIe (OopMyIIbl. 3a/lauy cleAyeT PelluTh cHavaja
B 00IIIEM BHJIE, COTIPOBOXK/Asl pelIEHUE KPATKUMU KOMMeHTapusiMu. [lomyyeHHbIi
B pe3yJIbTaTe PEIICHUS YNCICHHBIN OTBET CJIEAYET OLIEHUTh C TOUKHU 3PEHUS

TpeGoBaHusi K YCTHOMY OTBeTY MNpPHM JAONyCKe K BbINOJHEHHIO
JaboparopHoii padorTbl. CTYJICHT 10JKEH NTOKa3aTh:

1. SlcHoe mnOHMMaHHe TIOCTaBJICHHOW TMepes; HHUM 3aJa4yd. 3HAHHE
(du3nuecKor CYITHOCTH SIBJIEHUHN, KOTOpbIe OyAYyT U3ydaThbCs, YMEHHUE J1aTh YETKOE
ONpEJICTICHHEe BCEX HW3MEpPSIEMbIX BEJIMYHMH, 3HAHUE B3aMMOCBS3Ed MEXKIY
(bu3MYECKUMH BEIMUYNHAMHU.

2. SlcHoe mNOHMMaHWE NPUMEHSEMOrO METOJa W3MEpPEeHWH, 3HaHue, B
OCHOBHBIX YepTax, NpPHUHIIMMA JCHCTBUS HCIOIB3YEMbIX B paboTe MpuOOpOB,
3HaHUEe TPeOOBAaHWI TEXHHKH OE30MACHOCTH W OE30MacCHBIX METOJIOB PabOTHI C
1a60paTOPHON YCTaHOBKOM.

3. YMmeHue BbIBECTH U OOBACHUTH pacueTHble (opmynbl. [lpu BbeiBOIE
(GopMyIbl CleyeT UCXOAUTh U3 OCHOBHBIX 3aKOHOB (3aKOoHbI HbIOTOHA, 3aKOHBI
coxpaHeHusl, 3akoH Oma u T.1.).

TpeGoBanusi k oT4yeTy Mo JabopaTtopHoii padore. Otuer (1abopaTopHas
KAapTOUYKa) JIOJDKEH IIOJHOCTBIO OTpa)kaTb BCE IPOBEICHHBIE HW3MEpEHUs,
BBIYUCJICHUS U X PE3YJIbTATHI.

IIpn ouneHke padOTHI CTyAEHTA MpPENOJAaBATENb YYUTHIBAET BCE 3Tallbl
paboThl CcTyneHTa Haj oT4eToM. Eciau oTder He ObUI NPHUHAT MpernojaBaTesieM U
BO3BpalleH Il TOpa0OTKH, TO BCE HUCIPABIEHUS BHOCSTCS B TOT K€ SK3EMILISAP

oT4dcTa; IIpHUu HGOGXOI[I/IMOCTI/I MOXXHO I[O6aBJIHTB K HCMY 4YHUCTBIC JIMCTBI, HO



MepBOHAYATBHBIN BApUAHT C MOMETKAMHM MPENoiaBaTelis J0JIKEH ObITh COXpaHEH.

OtuyeT no abopaTopHO paboTe TOMKEH CONEPIKATD:

1. KpaTtkyto ¢popMynupoBKy LieJId padOTHI.

2. CxeMaTuyeckui uepTexk, MOSCHAIOUUNA YCTPOHCTBO mpudopa WU
YCTAaHOBKH W TIPUHITUII €T0 JICHCTBUS.

3. Kparkyio Teoputo, coxaepxkairyro pabouyro  popmyny — unu
MOCJIEIOBATEILHOCTH (hOPMYIL.

4. Pe3ynbTaThl U3MEpeHUN (10 BO3MOXKHOCTU B Gopme Tabiui). B oTuere
cieayeT MPUBOJUTH PE3YJbTAaThl BCEX U3MEPEHUM, B TOM UYHCJIE U OKa3aBIIUXCS
OmMMUOOYHBIMU. YKa3bIBa€TCS M TMPUYMHA, 1O KOTOPOW OHM HCKIIOYEHBI U3
JaJIbHEUIINX BEIUUCIICHUH.

5. BblunciieHue pe3yiabTaroB. BbIUMCIEHHUS NPUBOAATCS B CIEIYIOIIEM
BU/JIC: BBIMUCKHIBAETCS CHayana (GopMmyna B oOIieM BHUE, 3aTeM Ta ke ¢opmysia ¢
NOJICTAHOBKOW YHWCJICHHBIX 3HAYEHWI BENWYMHBIL. ECIM OllHA M Ta K€ BEIUMYMHA
BBIUUCIISIETCS. HECKOJIBKO Pa3, TO (GOpMyIy OBTOPSITH HE CIIEIYET.

6. Broruncnenune mnorpemHocten. [IpuBogsTcss GopMysnbl  BBIYUCICHUS
MOTPEIIHOCTEN M PacyeThl 10 ATUM (HOpPMYJIaMm.

7. OKOHYATENbHBIN PEe3yNbTaT WU TaOIUIA PE3YTHTATOB.

8. Bemoasl. K HHM OTHOCATCI: 3aK/IIOUEHHME O COOTBETCTBUH
AKCHEPUMEHTAIBHBIX PE3YJIbTaTOB TEOPETUYECKUM, O BO3MOXHBIX MPUYMHAX
OTKJIOHEHUM, O CPAaBHUTEIBHOW POJU OTAEJIBHBIX UCTOYHUKOB IOIPEIIHOCTEU, O
HEJI0CTaTKaX MPUMEHSIEMOT0 METO/1a, MPUOOPOB U T.I.

TpedoBanus k opopmiaenuio pedgepara:

1. Pedepar momken ObITh MOATOTOBIEH Ha JucTax Qopmara A-4 ¢
OCTaBJIEHHBIMHU Ha HUX MOJISIMUA U POHYMEPOBAHHBIMU CTPAHUIIAMM.

2. O0bem pedepara [OMKEH COCTaBIATH MNpUMEpPHO §-12 cTpaHuUll
MAIIMHOMKUCHOTO TEKCTA.

3. Bnawane nomemaercss TUTYJIBHBIA JIMCT, Jajee IUIaH — IIEPEUYCHb
OCHOBHBIX  BOIIPOCOB,  paccmaTpuBaemMbix B  pedepare.  Uznoxenue

paccMaTpuUBaeMbIX BOIIPOCOB  CIEAYET COIMPOBOXKIATh BBIBOJOM  (POpMYI,



HEOOXOIMMBIMU PHUCYHKaMH, 4epTexamMu U cxemamMu. B KoHue paboTsl
(OpMyIHpYIOTCS BBIBOJBI, Ta€TC CIUCOK HCIOJIb3YEMOM JINTEpPaTyphl, CTABUTCSA
IIOANMUCH CTYACHTA, AaTa.

4. Ilpu moaroroBke pedepara cieyeT UCIOIb30BaTh OPOIIIOPHI, YYCOHUKH,
CTaTbU B HAYYHBIX U Hay4YHO-NIONYJIApHBIX )KypHasax, MHTEPHET-pecypcsr.

5. Pedepar mnpencraBnasercs B CPOKH, HPEIyCMOTPEHHbIE Y4EOHBIM
rpauKoM, U 3alTUIIAETCS.

KpuTepuu oleHKH BBINOJTHEHHSI CAMOCTOSATEIbHON PadoThI.

Kputepuu oumeHkm padoTbl MO CaAMOCTOATENbHOMY H3Yy4YEHHUIO
OTAECJbHBIX BOINPOCOB TEOPETHYECKOI0 Kypca W HX KOHCHEKTHPOBAHUIO
(0ay171BI CyMMHPYIOTCS ¢ 02J1IJIAMH MPOMEKYTOYHON ATTECTAIUHT).

3 Oamia — B KOHCIEKTE JJAaHO OMNpEeIeHHe OCHOBHBIX MOHATUM, U3JI0KEHA
CYIIHOCTh (U3MYECKUX SABJICHHUM, M3ydyaeMbIX B JAaHHOM Teme, JaHbl
(GopMyIUPOBKM  (PU3MYECKUX 3aKOHOB, TIIOKAa3aHbl B3aUMOCBSI3U IOHSTH,
CJIEACTBUS (PU3MUECKUX TEOpUH, MPUMEPhl IPUMEHEHUS U3Y4aeMbIX (U3NUYECKUX
3aKOHOB. [3ydaeMblil BOIIPOC IOJHOCTBIO PACKPBIT, MaTEpUal CTPYKTYypUPOBaH,
OpPEJCTaBIEH C UCIOJIb30BAaHUEM MOSCHSIOUIMX PUCYHKOB, CXEM, TIpa(uKOB,
tabnuil. KOHCIEKT HalMcaH aKKypaTHO, yKa3aHbl YUeOHUKH U ydeOHBIE 1TOcoOus,
UCIOJIb3YEMBIE IIPH IOATOTOBKE KOHCIIEKTa, HMMEIOTCS NOJIA Ui 3aMeyaHui
npernoaaBaressi, CQOpMyIMPOBaHbl YTOUHSIOMINE UIH HESACHBIE BOIIPOCHIL.

2 Oanna - B KOHCIIEKTE JIaHO OIpe/eJICHNEe OCHOBHBIX MOHSTHM, U3JI0KEHA
CYUIHOCTh (U3MYECKUX SABJICHUH, M3yyaeMbIX B JIaHHOW Teme, JaHbl
(GopMyTUPOBKM  (PU3MYECKUX 3aKOHOB, TIIOKAa3aHbl B3aUMOCBSI3M IOHSTHH,
CIEeACTBUS (DPU3MUECKUX TEOPUH, MPUMEPHl MPUMEHEHUS U3Y4aeMbIX (U3NYECKUX
3aKOHOB. M3ydaemblii BOIIPOC PaCKpBIT, MaTepual CTPYKTYpPUPOBAH, NPEICTABIECH
C UCTOJb30BAHUEM TMOSCHSIOLIUX PUCYHKOB, cXeM, rpagukoB, Tabmui. KoHncrekr
HaIlMCaH aKKypaTHO, YKa3aHbl yUeOHUKH U y4eOHbIE TOCOOUS, UCIIOIb3YEMBIE MTPU
IIOATOTOBKE KOHCIEKTA, HWMEIOTCA MOJIA JUIs 3aMEYaHWW IpenojaBaTens,
c(OpMYIMPOBaHbl YTOUHSIOLINE UIH HESICHBIE BOIIPOCHI.

I[OHYCKaeTCH OJHa - JOBC HCTOYHOCTH B H3JIOKCHHMH BOIIpOCa H



HECYILECTBEHHbIE MOTPEIIHOCTU B 0()OPMIIEHUH KOHCIIEKTA.

1 Gann - B KOHCIIEKTE JAHO OMPEJEICHUE OCHOBHBIX MOHATUMN, U3JI0KEHA
CYIIHOCTh (U3MYECKUX SIBICHHH, HM3y4aeMblX B JaHHOM TeMme, IOKa3aHbI
B3aMMOCBSI3H MOHATUH, JTaHbl QOPMYIUPOBKH (HU3UUECKUX 3aKOHOB. M3ydaemblii
BOIIPOC B OCHOBHOM DAcCKpBIT, MpU U3JI0XKEHUM MaTepuala HCIOJIb3yITCS
MOSICHSIOLIME PUCYHKH, CXeMbl, rpaduku, Tabauupl. KoHcrmekT HanucaH
aKKypaTHO, yKa3aHbl Y4YeOHMKHM U Yy4yeOHble TIOCOOUS, HCIOJNb3yEMbIE MIPH
MOJIFOTOBKE KOHCIEKTA, UMEIOTCS MOJIs AJI 3aMeYaHuil mpernojaBarTess.

Jlomyckarotcsi HekoTopble omuOku (1) u HeToyHOCTH (2-3) B M3I0KEHUHU
BOMPOCA U TOTPEIIHOCTH B OPOPMIICHUU KOHCIIEKTA.

0 6aynoB — KOHCIEKT HE TOJTOTOBJIEH, WU MOATOTOBICH (HOPMAIbHO; HE
packpeiTa CYIIHOCTh H3y4aeMOI'o BOMpOCa, HE TMOKa3aHbl B3aUMOCBS3U
¢u3nueckux NOHITHI, HET NPUMEPOB HCIOJB30BaHUS 3aKOHOB (U3UKU HIIH
¢uznuecknux MeTOoJ0B M MPUOOPOB, HE MPOCIEKUBACTCS CTPYKTypa M3y4aeMoro
Bompoca. B wu3nokeHun wmartepuana AOmMylieHbl rpyObie omuoku. KoHcmekt
HanMcaH Koe-KakK, HE yKa3aHa MCIOJIb30BaHHAS JIUTEpPATypa, JTUO0 HCIIOIb30BAHBI
HEMOIXOIAIME UCTOYHUKU UH(HOPMAIIHH.

KpuTepumn onieHKH caMOCTOSITEILHOI MOATOTOBKHU CTY/A€HTa K
BbINIOJIHEHHUIO J1A00PATOPHOIT padoThl U 0POPMIIEHUIO OTUYETA

4 Ganna - ecnu MpU JIOMYCKE M 3alUTe TEOPUH IO J1abopaTopHOIl padoTe
CTYJIEHT TOKa3bIBAaCT MPOYHBIC 3HAHWS OCHOBHBIX (M3MYECKUX TOHITHH U HX
B3aMMOCBSI3€H, CYIIHOCTH (PU3NYECKUX SIBJICHUI, paccMaTpuUBaeMbIX B paboTe, U
YMEHHE MX OOBACHUTH, 3HAHHE METOJOB HM3MEPEHHUH, HCIOJB3YEMBIX B padore,
METOIUKH OOpabOTKHU pe3yJIbTATOB U3MEPEHUs, MPABUII TEXHUKU O€30MacHOCTH,
Xopoliee NOHMMaHue MpPOo(HEecCHOHATBHON 3HAYMMOCTH H3Yy4aeMbIX BOIPOCOB.
Otuer mo pabore odopmiIeH aKKypaTHO, B COOTBETCTBHU C TpPEeOOBaHUSIMH,
CTPYKTYPUpPOBaH, (PU3NYECKHE BEJIMYMHBI IPEACTABICHbl B CHCTEME €IMHHIL
«CW», BbIUUCIIEHUS HE COJEpKAT OIIMOOK; MPABUIBLHO U MOJTHO C(HOPMYIHPOBAH
BBIBO/I 11O padoTe.

2-3 Oaa - eclid IpH JOIYCKE M 3aIUTe TEOPHH I10 JTabOpaTOpHOM padoTe



CTYACHT IOKa3blBa€T XOPOIINE 3HAHUS OCHOBHBIX (DM3MYECKHX TMOHITHA H HX
B3aMMOCBSI3€H, CYITHOCTH (PU3NYECKUX SIBICHUI, pacCMaTpUBaEMbIX B paboTe, u
YMEHHE HX OOBSCHUTH, 3HAHHE METOJO0B H3MEPEHHUH, MCIOIB3YEMBIX B padore,
METOJMKU 00pabOTKU pPE3yJIbTaTOB M3MEPEHMs, MPABUII TEXHUKHU O€30MaCHOCTH.
JlommyckaeTcsi OJHa-IBE HETOYHOCTH B OTBeTe. [lokasaHo Xopolnee MOHMMaHHE
npoeCCHOHATBHONW 3HAYMMOCTH HM3ydaeMbIX BoIpocoB. OTuer mo pabote
opopmiieH akKypaTHO, B OCHOBHOM — B COOTBETCTBUU C TpeOOBaHUSIMHU,
CTPYKTYpUpPOBaH, (U3NYECKHWE BEIMYMHBI TPEACTABICHBI B CHCTEME EIMHHII
«CH», BbIUMCIEHUS HE COAEpP AT OLIMOOK; MPABUIBHO U MOJHO CHOPMYIUPOBAH
BBIBOJI 110 padote. JlomyckaroTcst He 6oiiee 2-X HeI04eTOB B 0DOPMIICHUH OTYETA.

1 Gannm - ecau mpM 3alIUTe TEOPUU U JIOMYCKe K JiabopaTopHOW pabote
CTYJACHT IIOKa3bIBa€T HE CIMIIKOM TIJIyOOKHE 3HAHHS OCHOBHBIX (DH3MYECKHX
TIOHATUH U UX B3aUMOCBSI3€H, CyITHOCTH (PU3MUECKUX SBICHHMA, pacCCMaTPUBAEMBbIX
B pa0oTe, IEMOHCTPUPYET, B 1I€JIOM, 3HAHHWE METOJIOB U3MEPEHUH, UCTIOIb3YEMBIX
B pabore, METOAMKHM OO0pabOTKH pe3yabTaTOB HW3MEPEHHUS, MPABHI TEXHUKH
6e3onacHocTu. IlokazaHo omnpezielieHHOE TIOHMMaHHE MPOQPECCHOHATBHON
3HAYMMOCTH H3y4aeMbIX BOMpocoB. OTyeT 1o padore opopMieH aKKypaTHO, B
OCHOBHOM — B COOTBETCTBUM C TpeOOBaHUAMH, (PUINYECKUE BEIUYUHBI
npencraBieHsl B cucreme enuHull «CH», BBIYUCIEHHS HE COAEp)KaT TPyObIX
OIMOO0K; B OCHOBHOM, NMPABUIHLHO C(POPMYITUPOBAH BBIBOJ 1O paboTe.

Menee 1 Gamna - ecnu mpu 3alldTe TEOPUU U JOMYCKE K J1aOOpaTOpHOM
paboTe CTYyIeHT MOKa3bIBAET HETIIYOOKHE 3HAHUS OCHOBHBIX (DU3UYECKUX TTOHSITHI
U HUX B3aUMOCBS3€H, CyIIHOCTH (U3UUECKHUX SBJICHUH, paccMaTpUBAEMbIX B
pabote, 1100 OTCYTCTBHE TaKUX 3HAHWN, AEMOHCTPUPYET IUIOXO€ 3HAHUE WU
HE3HAHUE METOJOB HM3MEpPEHUl, HCIONb3yeMbIX B paboTe, METOAUKH 0OpabOTKH
pe3yabTaTOB M3MEpPEHHus, NpaBWJI TEXHUKH Oe3omacHocTd. HeT moHuManus
npoeCcCHOHATBbHONW 3HAYMMOCTH HM3y4YaeMbIX BoIpocoB. OtyeT mo pabote
obopmieHn 0e3 coOmrofeHus TpeOOBaHMN K HEMy, HE CHEIaH W CAeNaH ¢
OIIMOKaMH MEPeBOJl €ANHULl U3MEpeHHs BenndrH B cuctemy «CHy. Beruncienus

cojepkar rpyObie omuOKu; He CPOPMYITUPOBAH BBIBOJ MO paboTe, JIMOO OH HE



COOTBETCTBYET IIEJIA PAOOTHI.
Kpurepuu oueHKH caMOCTOATEIbHOM MOATOTOBKH CTYACHTA K
ceMHHApPY U pelleHnIo 3a1a4

Pe3ynpTaThl camMOCTOATENBHON pabOTHI CTYACHTa IO TOATOTOBKE K
CEMUHAPCKUM 3aHATHSAM OTPAKAIOTCS B YCTHOM OTBETE CTYACHTA HA CEMUHAPE U B
perieHur UM 3a1ad. Kpurepun orneHUBaHUS 3TUX BHUIOB paOOTHI MPEICTABICHBI B
IPUIOKEHUH 2.

Kpurepun  ounenku  pedepara/pedepaTuBHOIO  JAOKJAJa  NPH
ompeqeJieHUH TEKYIIero PeHTHHra CcTyAeHTa (IOmMoJHUTEeIbHAasE padoTa
CTYJAEHTA, He sIBJsIeTCSl 00A3aTeJILHOM).

5 0atoB BBICTABIISICTCS CTYACHTY, €CIIM CTYJICHT IIPEJICTABHII COJICpKaHHE,
TIOJTHOCTBIO COOTBETCTBYIOIIEE 3asBIICHHON TeMe PaOOThI, BBIICIUI U PACCMOTPE
OCHOBHBIE BOIIPOCHI, BBIPa3uWj CBOE MHEHHUE IO cPOpMyIHpPOBaHHOW TpoOiIeMe,
aprymeHTHupoBan ero. llpuBeneHbl JaHHBIE OTEUECTBEHHOW U 3apyOekHOM
JUTEepaTyphl, crnpaBoyHas wuHPopMmanua. PaccMmorpensl mnpodeccruoHanbHbIE
acnekTbl mpoosiembl. CTyIEHT MOKa3zal BJaJeHHE HABBIKOM CaMOCTOSTEIbHOM
UCCIIEIOBATEIbCKOM pabOThl IO TeMe; MEeTOoJaMH W MpUEeMaMU aHalIu3a
TEOPETUYECKUX W/WIA TPAKTUYECKUX AaCIEKTOB H3ydyaeMoW OOJacTH, yMEHHUe
pabotate ¢ gautepatypodr u HMHTEPHET-pecypcamu. ®dakTrueckux OMHUOOK,
CBSI3aHHBIX C MTOHUMaHHEM IpobiieMbl, HeT. OdopmieHHe pabOTHl COOTBETCTBYET
tpeOoBanusaM. I[lpu yctHOW 3ammTe pedepara CTYAEHT TMOKa3al yMEHHE
apryMEHTHPOBAaTh CBOIO TOYKY 3pEHHS, OTJIMYHOE 3HAHHWE MaTepuana,
MPEICTaBICEHHOTO B paboTe, Xopoiiee BiIaJeHUE JJOTUYECKA BHICTPOSHHON YCTHOM
peyblo.

3-4 - Oamma - paboTa XapaKTepU3yeTCS CMBICIOBOH OOIIHOCTHIO,
CBSI3HOCTBIO W MOCJIEIOBATEIBHOCTHIO M3JI0KEHNUS;, JOMYIIeHO He O6osee 1 ommOku
py OOBSICHEHNUN CMBICTIA WIIH cojiepkanus poosiembl. Coaepikanne, B OCHOBHOM,
COOTBETCTBYET 3asiBICHHOW Teme. JIms aprymMeHTanud TPUBOASTCS JTaHHBIC
OTCUECTBEHHBIX M 3apyOeXHBIX aBTOPOB. PaccMoTpeHbl mpodeccHoHaNbHEIE

acrekThl mpooOsiembl. [IpoleMOHCTpUPOBAHBI HCCIEOBATENLCKUE YMEHUSI U



HaBbIkA. Ceppe3HbIX (PaKTUYECKUX OMIMOOK, CBSI3aHHBIX C IOHMMAaHUEM
npobnemsbl, HeT. JlomymieHsl ojaHa-ABe owmWUOKH B odopmieHun padotel. Ilpum
YCTHOM 3amuTe pedepaTta CTYJEHT MOKa3ajl yMEHUE apryMEHTUPOBATh CBOIO TOUKY
3peHus, XOpollee 3HAHUE MaTepuala, MPEeACTaBICHHOro B paldoTe, Xopolee
BJIaJICHUE JIOTUYECKU BBICTPOCHHOU YCTHOM PEYBIO.

1-2 Gamnma - CTyAEHT MNPOBOAUT JOCTATOYHO CaMOCTOSITEIIbHBIA aHAIN3
OCHOBHBIX BOIIPOCOB TEMbI; B LIEJIOM IMOHMMAET CYLIHOCTh PACCMaTPUBAEMbIX
(¢uznueckux SBICHUM, OJHAKO JIONMYCKAaeT HapylIeHHE IOCIeI0BATEIbHOCTH U
CBA3HOCTU B MH3JI0XKEHUU BompocoB. [Ipemmaraembrii Marepuan, B OCHOBHOM,
COOTBETCTBYET TeMe palboThl. PaccMOTpeHbl HEKOTOpble MPOQecCHOHANBHBIE
acniekTbl mpobiemsbl. Mcnonssyrores nuteparypusie uctounuku 1 UHTEPHET-
pecypcel. JlonmymieHo He Oosiee 2 oOmUOOK B COACPKAHWUM BOMPOCOB U B
opopmienun paboTsl. [Ipu ycTtHOUM 3amuTe pedepara CTyACHT MOKa3al yMEHHE
U3JI0KUTH CBOIO TOUYKY 3pEHUS, 3HAHHE OCHOBHOTO MaTepHalia, MPeICTaBICHHOIO B
pabore.

Menee 1 Oamma - pabGorta mnpeacTaBisieT coOOM MepecKa3aHHBIA WIN
MOJIHOCTBIO TIEPENMCAHHBIM MCXOIHBIM TeKCT 0e3 Kakux OBl TO HHU OBLIO
KOMMEHTapHueB, aHanu3a. He packpbITo coaepxaHue Tembl. He paccMoTpeHbl
npodeccroHaIbHbIe acIeKThl TpobeMbl. JlommymieHo Tpu ik 0oJiee TpeX OITMOO0K
B H3JIO)KEHUU CYIIHOCTH BOINPOCOB U B odopmiieHuu pabotel. Hcmomb3yrorcs
ycTapeBiire UCTOUHUKN nHpopMmanuu. [Ipu ycTHoit 3amuTe pedepaTta CTyIeHT He
YMEET MW3JI0KUTh CBOK TOYKY 3pEHMS, IIOKa3bIBA€T HE3HAHHE OCHOBHOIO
MaTepuaa, MpeCTaBIeHHOI0 B paboTe, HE BIIAJICET CBSI3HOM YCTHOM pedblo.

Kpurepnu oneHKH caMOCTOSITeIbHOM MOATOTOBKHU CTYACHTA K
3a4eTy/IK3aMeHy

Pe3ynpTaThl caMOCTOATENBHOM PabOThI CTYIEHTA 10 MOATOTOBKE K 3a4€Ty U
dK3aMEHY OTpa)xaroTcs B YCTHOM OTBETE CTYJIEHTa Ha
3a4eTe/3K3aMEeHE/KOHTPOJIbHOM coleceioBaHuM. KpuTepuu OLEHHMBAHUS 3TOTO

BHJ1a paOOThI MPEICTABIICHBI B MPUIIOKEHUU 2.
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IHacnopt

(l)OH)Ia OLCHOYHLIX CPEACTB 110 JTUCHUIIJIHHE «OHTI/IKa, aTOMHas (l)l/l3]/IKa»

Koa u ¢popmyaupoBka Irtanbl (OPpMHUPOBAHUS KOMIIETEHIUH
KOMIIETeHIIMH
(dyHIaMeHTaIbHBIE pa3iensl (GU3NKU B 0O0beMe,
3 HEOOXOAMMOM JIJIsl TOHMMAaHHSI OCHOBHBIX 3aKOHOMEPHOCTEN
Haer
(hU3HYECKUX, XUMUYECKUX, OMOXUMUYCCKUX,
OIIK-5 roToBHOCTE K OMOTEXHOIOrMYECKUX TPOIECCOB
HCTIOJIb30BaHHIO
OCHOBHBIX (pU3HKO- e Pemath 3amaud 1o  (QU3MKE, HCHOIB30BATh
XUMUICCKHX, (uznueckre TPUOOPHI M (PU3UYECKUE METOJBI
MaTeMaTHUECKUX ¥ WHBIX
WCCTIE/IOBAHUST JIISL ONPEACICHUs] KOJIMYECTBEHHBIX
€CTECTBCHHOHAYYHBIX Ymeer o
N XapaKkTEePUCTUK CBIPbsi W TOTOBOM TMPOIYKIIWH,
MOHSTHI U METOIOB IPU
MIPOBOJUTH MaTeMaTHYECKYIO 00paboTKy
peleHnn
PE3yNBTATOB U3MEPEHUS;
npohecCroHaIbHBIX
3a1a4
HaBBIKAMH [TPOBENICHHUS TEOPETHUECKHUX H
Bnameer | SKCHepHMEHTANBHBIX UCCIICIOBAHUIA U MPECTABICHUS HX
PE3YJIbTATOB.
KonTpoas nocTu:keHus meneif kypca
Ne | Kontpommpye Konp! u 3tans! popMupoBaHus KOMIETEHIUN O1eHOYHbIE CPECTBA
/T | MBI pa3aensl / TeKyLuii IPOMEKy
TEMEL KOHTPOJIb TOYHAs
JMCIUTUINHBI aTTecTall
ust
1 | Monayns 1. OIIK- Otger Ha | 3auer
I'eomerpudeck | 5 ceMHHape, Bormp.
3HaeT OCHOBHBIE ITOHATHS M 3aKOHBI ONTHKH B
ast ¥ BOITHOBAs cobecenoBanme | 3adery:l-
00beMe, HEOOXOIMMOM JIJIs1 IOHUMAaHUs
OIITHKA . mpu mpomycke K | 15
OCHOBHBIX 3aKOHOMEPHOCTEH (PH3NIECKHX, Ip (YO-1)
H -
XMMHUYECKUX, OMOXUMHYIECKHX
’ ’ Tect Nel (ITP-1)
OMOTEXHOIOTHYECKUX MPOIECCOB
Konucmexr (ITP-
7)
Ymeer pemiats 3aa4d 10 ONTUKE, UCNIONB30BaTh | KoHTponmbHas 3ayer
(hmzmueckue mpudOpsl 1 HU3NUECKIE METOIBI pa6ota (TTP-2) Y.1-VY3
WCCIICIOBAHMUS JUIS OTPEETCHHS JlaGopaTopHas
KOJIMYECTBEHHBIX XapaKTEPUCTHK U COCTaBa pa6ota (ITP-6)
BEIIECTBA, IPOBOJANTH MATEMATHIECKYIO
00paboTKy pe3yIbTaTOB U3MEPEHHUS;
Baageer HaBbIkamu npoBezieHHs TeopeTnueckux | JlabopatopHast | 3auer
Y DKCTIEPUMEHTAIBHBIX UCCIIEAOBAHUHN pa6ora (ITP-6) v.2
HPEJCTaBICHNS X PE3YIbTATOB.
Mozyin 2 OtBer Ha | DK3aMeH
OCHOBBI 3HaeT OCHOBHBIEC IOHATHS U 3aKOHBI KBAHTOBOU CeMHHape, Bomp. k
) KBaHTOBOM OIIK TEOpUH B 00beMe, HeOOXOIMMOM JIJIsl IOHUMaHUs | coOecenoBanme | 9k3.:1-10
ONTHKH U 5 OCHOBHBIX 3aKOHOMEPHOCTEN (PU3NUECKHX, IpHU JOMYCKE K
KBaHTOBOW XUMHUYECKUX, ONOXMMHYECKUX, 1/p (YO-1)
MCXaHUKH OMOTEXHOJIOIMYECKHX MPOLIECCOB KonTponpHas
pabota (I1P-2)




YMeer pemaTh 3a4a4u 0 KBAHTOBOM ONTHKE, Pemenne 3amau | Ox3aMeH
UCIIONIB30BaTh (PU3HUECKHE TPUOOPHI U (I1P-2) Y4,V.5
(u3nUecKre METOAbI UCCIIEAOBAHMS IS JlabopatopHas
ONpE/ICNICHNs] KOJIMYECTBEHHBIX XapaKTepucTuk u | pabora (I1P-6)
COCTaBa BEIIECTBA, POBOJANTH MaTEMaTHUECKYIO
00paboTKy pPe3y/IbTaTOB U3MEPCHHUS;
Buiiageer HaBbIKaMu IpoBeieHUs Teoperndeckux | Jlabopatopnass | Dx3ameH
U DKCIICPUMEHTAJIbHBIX UCCIICAOBAHUN U pa6ora (ITP-6) vV.4
NPE/ICTABICHUS UX PE3YJIbTATOB.
Otser Ha | DK3aMeH

3HaeT OCHOBHBIE MOHATHS U 3aKOHBI aTOMHON CeMHHape, Bonp.
(hu3uKHu B 00beMe, HEOOXOAMMOM [T TIOHUMaHus | cobecemoBanue | 9k3.:11-
OCHOBHBIX 3aKOHOMEPHOCTEN (PU3NUECKHX, npu jpomycke K | 15
XUMHYECKUX, ONOXUMHYECKUX, a/p (YO-1)

Monyis 3. OMOTEXHOJOTMYECKHX MPOLIECCOB KontponpHas

AtomHast OIK- patora (ITP-2)

3 (pusuxa n 5 YmMmeer perath 3a7a4n 110 aTOMHOH (pU3HKe, Pemenne 3amau | Dk3aMeH
OCHOBBI HCITONIb30BaTh (hU3MUECKUE TPHOOPEI U (I1P-2) v¥.7,¥.8
KBaHTOBOH (hu3HUECKUE METOIbI UCCIICIOBAHMS IS JlaGopaTopHas
SJICKTPOHUKH. OIpe/IeNIeHNs] KOJIMYECTBEHHBIX XapakTepucTuk u | padora (ITP-6)

COCTaBa BEIECTBA, IPOBOIUTH MATEMAaTHIECKYIO
00paboTKy pe3yabTaTOB U3MEPEHUS;
Buaapneer HaBbIKamMu TIpoBeieHUs TeopeTndyeckux | JlaboparopHas | Dk3ameH
1 DKCIICPUMEHTAIIBHBIX HCCIICIOBAHUN 1 pa6ora (ITP-6)
MpEACTaBIECHUS UX PE3YJIbTaTOB. V.7,¥.8
Otger Ha | DK3aMeH
3HaeT OCHOBHBIC MMOHATHS M 3aKOHBI SICPHOU ceMmuHape, Borp.x
(hn3uku B 00beMe, He0OXOANMOM TS TOHUMAaHUS cobecenosame | 9K3.:
OCHOBHBIX 3aKOHOMEPHOCTEH (PU3NUIECKUX, npu nomycke i | 16-24
XUMHYECKUX, OMOXMMHYECKHX, wp (VO-1)
Koncmexkr (I1P-
OMOTEXHOIOTMIECKHUX TIPOIIECCOB 7)
Tect Ne2 (TTP-1)
Monyn 4. OITK- ‘YMeeT 3anTuCHIBATS S/IEPHBIE PEAKITNH U PEIIaTh KontponsHas DK3aMeH

4 SAnepuas 5 N
(usua. 3a/1a4M TI0 siIepHON (PHU3HKE, UCIOIh30BATh pa6ota (TTP-2) Y.6,Y.9

(hmsmueckue mpudopsl 1 HU3NMIECKIE METOTBI JlabopaTtopHas

WCCIIEIOBAHMUS JUTSI OTIPEIEIICHUS pa6ota (ITP-6)

KOJIMYECTBEHHBIX XapaKTEPUCTHK M COCTaBa

BEIIECTBA, IPOBOANTH MaTEMATHYECKYIO

00pabOoTKy pe3yIbTaTOB H3MEPEHMUS;

Baaneer HaBbIKamMu TIpoBeieHUs TeopeTndecknx | JlaboparopHas | Dk3ameH

Y DKCTIEPUMEHTAIBHBIX UCCIIEIOBAHUHN pa6ora (ITP-6) v¥.6,Y.9

MIpEJICTaBIIEHUS X Pe3yIbTaTOB.

HIkana oueHnBaHus YPOBHA C(POPMUPOBAHHOCTH KOMIIeTEH U

Kon u JTansl (POPMHUPOBAHUA KPUTepUH IOKa3aTeH
(popmysimpoBKa KOMIIeTeHIHMH
KOMIIeTeHIMH
OTIK-5 3HaeT ¢yHaaMeHTanbHBIE | 3HaHWE (U3UYECKHX | 3HAHHE ¢du3nuecKux
FOTOBHOCTE (ToporoBsIii paszensl GU3KMKM B | 3AKOHOB U (OPMYII, | 3aKOHOB u hopmy,
L T — YPOBEHB) obbeme, HEOOXOAUMEBIX  JUIS | HEOOXOJUMBIX JUTS




OCHOBHBIX q)HSI/IKO-
XHUMHUYECCKUX,
MAaTEMATHYCCKUX u
HWHBIX

€CTECTBEHHOHAYYHBI
X MOHATHUH u
METO/IOB npu
perieHuu
npoheCcCrOHaTbHBIX
3a7a4

HEOOXOAUMOM ISl | OOBSICHEHHSI OOBSICHEHUS  (DU3UYCCKHUX,

TTOHUMAaHUS ¢buznuecKux XUMHYCCKHUX,

OCHOBHBIX SBJICHUHT U | OMOXUMUYECKHUX,

3aKOHOMepHocTel | [TPOIECCOB Hponeccos

(hu3HUeCKHX,

XUMHYCCKUX,

OHMOXUMUYECKUX,

MPOLIECCOB

UCIIONIb30BATh yMEHHE peluTh | yMEHUE UCIIONIb30BATh

0azoBble 3HAHUS B | 3ajauy, busnueckue 3HaHUS Ul

obyacTi (QU3UKK ¥ | BOCIIOJIb30BABIIUCH 00BbSICHEHNUS] paboTs

(uznueckue OCHOBHEIMHU TEXHHYECKUX YCTPOUCTB U

METOIBI buzmuecKuME npOTeKavHI/m (uzngeckux
yMmeer WCCIIEIOBAHUS  JUISL | 3aKOHAMM; ABIICHHM, PCIICHIS
(IPOIBHMHYTEIN) | 6pscHeHIs ¢du3nUecKux 3a1a4

SIBJICHUWA MPUPOJIBI,

paboThI

TEXHUYECKHX

YCTPOWCTB,

peleHus 3aaa4q

NpreMaMy aHalli3a | HaJu4yhe  HaBBIKOB | BIIaJieHUE HaBBIKAMU

W CHCTEeMaTH3alliy | POBOANUTH CHCTEMaTHU3UPOBATh u

TIONy4EeHHOM CHUCTEMAaTU3alluI0 U | 0600maTh MOJTyYEHHBIE

urHdopManmy, aHanm3 OpU  pEIICHHH  33Jaud

MOJIETTUPOBAHUS Pa3HOPOHBIX pe3ysbTaThl, IernaTh
pazcer HpOTIECCoB " ¢baxToB, JENaTh | BBIBOABI M PEKOMEHJIAINH
(BbicOKHiA) ABITEHHIA, BBIBO/IbI H | 110 UX MCHOIB30BAHHIO

. UCIIONIL30BATh ux

HSMEpCHITH e MIPU PEIICHUN 33724

BBISIBIICHUS

OCHOBHBIX

3aKOHOMEpHOCTEH

nx IIPOTCKaHMUA,
pemienns 3aaa4

MeToauvecKkue peKOMEHIAUN K MPoleAyPaM OLleHMBAHUS Pe3y/JbTATOB

OCBOCHUA JUCHHUIIJINHBI «OHTI/IKa, aTOMHaA (l)PBI/lKa»

Texkymasi arrecralmusi CTyJeHTOB. TeKyias aTTecTalus CTYIAEHTOB IO

MUCIHUTUINHE

«OnTuka,

aToMHass (U3UKa»

IMpOBOAUTCA B COOTBCTCTBHHU C

JIOKaJbHBIMU HOpMATUBHBIMU akTamu JIBDY u sBnsiercst 00g3aTeabHOM.

Texymast arrecranus TpPOBOAUTCS B (OpME KOHTPOIBHBIX MEPOMPHUATUN

{3amuTel Ma00OpaTOpHOI pPabOTHI, OTBETA HA CEMUHApPE, TECTHPOBAHMS, 3AIUATHI

pedepara) mo oleHUBAHUIO (DAKTUUECKUX pE3yJIbTATOB OOYUYEHHs] CTYJECHTOB U

OCYIICCTBIACTCA BEAYIIHUM IIPCIIOAABATCIICM.




OOBeKTaMU OIICHUBAHUS BBHICTYTIAIOT:

- yueOHas JUCHUIUIMHA (AaKTUBHOCTh Ha 3aHATHSIX, CBOCBPEMEHHOCTH
BBITIOJTHEHUS PA3JIMYHBIX BUOB 3aJIaHUN, MOCENIAEMOCTh BCEX BHJIOB 3aHSATHU II0
aTTeCTYyeMOH MWCIWMIUIMHE), OIEHUBaeMas IyTEeM TIPHUCYKICHUS TOTOJHUTEIBHBIX
0a/sIoOB 32 CBOEBPEMEHHOE BBIMOJHEHHE U 3alIUTy Ja0opaTOpHBIX paboT, 3a
aKTUBHYIO pabOTy Ha CEeMUHApaX;

- CTENCHb YCBOCHUS TCOPETUYECCKUX 3HAHWH, OIICHMBAcMas 1O Pe3yJibTaTaM
coOeceloBaHUST TPHU 3alIUTE TCOPUU M JIOMYCKE K JIA0OpaTOpPHBIM paboTam, IO
pe3yJIibTaTaM yCTHOTO OTBETA M PabOThI HA CEMHHAPCKOM 3aHSATHH U 10 PE3yJIbTaTaM
TECTUPOBAHHMS; JOMYCK K BBITOJIHCHHUIO JTAOOPATOPHON PaOOTHI MPOBOAMTCS TEPE.
HKCIIEPUMEHTAITLHOM YaCThIO pa0OTHI M MpeIIoiaraeT codeceIoBaHue M0 OTACIIBHBIM
BOTIPOCAaM TCOPHHU, OTHOCSAIIUMCS K JaHHOH paboTe M IO METOJUKE IMPOBEIACHUS
OKCIIEPUMEHTA,; 3aIuTa TEOpUHU TIPOBOTUTCS nocie BBITIOJTHECHUS
HKCIIEPUMEHTATBLHON YacTH paboThl M IIPEINoIaraeT MpoBepKy 3HAHUHN CTYJIEHTOB I10
KITIOYEBBIM TEOPETHUYECKUM BOMpOCcaM TeMbl paboThl; paboTa Ha CceMHUHAape
IpernoiaraeT akTUBHOE y4acTHE CTYACHTa B OOCYKJIEHUU pacCMaTpUBAEMOM TeMbI U
pEIICHUH 3aJ]lay; TECTUPOBAHUE MPOBOJIUTCSA MO 3aBEPIICHUIO M3YUYCHHS OTAEIbHBIX
MOJYJIEH TUCUIUTLITUHBI,

- YpOBEHb OBNAJCHUS MPAKTUYECKUMU YMEHUSAMH U HaBBIKAMU TI0 BCEM BHUIaM
y4eOHOM padOoThI, OIIEHUBAEMBIN 1O pe3yJbTaTaM PEIICHHS 3a7a4 Ha MPAKTHYECKUX
3aHATHIX, BBIMOJHEHUS W 3aIIUTHl JaOOpaTOpPHBIX padoT; 3ammuTa JabopaTOpHOM
paboThl mpejamnoyaracT IEMOHCTPAIMIO YpPOBHS BIAJCHUS HaBbIKaMH pabOTHI ¢
M3MEPUTEITHLHBIMH NMPUOOpPAMU B TIpoIiecce paboThl, apryMEHTUPOBAHHOE M3JI0KEHUE
PE3YNIBTATOB IKCIIEPUMEHTA, UX MATEeMATHYECKYI0 0OpabOTKy W (OopMyIHpOBaHUE
BBIBOJIOB 110 paboTe B OTYETE 110 JIabopaTOpHOU padoTe;

- pe3yJbTaThl CaMOCTOSATEIBHOW pPabOThI, OIICHWBAEMBbICE TPH TPOBEPKE
KOHCITEKTa BOTIPOCOB, 3aJaHHBIX ISl CAMOCTOSITEIBHOTO M3YYCHWUS, TPOBOJIUTCS 110
3aBEPIECHUI0 TEOPETHUECKOTO Kypca, UX OIEHKa B 0aliaX CyMMHUPYETCS C OIICHKOM

3a AYJUTOPHBLIC 3aHATHA,



- 3ammTa pedepaToB MO MPOPECCUOHATBHO-OPUEHTUPOBAHHON TEMAaTHKE
MIPOBOJIMTCS 110 3aBEPIICHUIO U3YUCHUSI TUCIUTUIMHBI UK €€ MOAYJISA U OLEHUBAETCS
KaK JIOMOJIHUTENIbHAS BHEAYIUTOPHAsI padoTa CTyJeHTa (HE SBIISIETCS 0053aTEIBHOMN).

IIpomexyTouHasi arrecTamusi CTyAeHTOB. [IpomexyTouHas aTTecTalus
CTYJICHTOB MO qucHuIuIinHe «OnTuka, aroMHasi GU3UKa» MPOBOJUTCS B COOTBETCTBUU
C JIOKAJIbHBIMU HOpMaTUBHBIMU akTamu JBOY wu sBasercs oo6s3arensHoi. K
NMPOMEKYTOUHOIl  aTTecTAllUM  JOMYCKAKTCS  CTYJAEeHTbI, TOcellaBIIue
NpaKkTuYecKkue M JIa0OpaTOpHbIe 3aHATHSI M YCNEIIHO BBINMOJHHUBIIHE BCe
3aJlaHMsl TEKYIIEro KOHTPOJIsl, peAcTABIeHHbIE B IaHHOI padoyeil mporpamme.

B 3aBucuMocTH OT BHJa MPOMEKYTOYHOTO KOHTPOJISI IO JUCIHUIUIMHE U
(GbopMBI €ro OpraHu3aIuu MOTYT OBITh UCIIOJIL30BaHbI PA3JIMUHBIC KPUTEPUH OLICHKU
3HaHUM, YMEHUM U HABBIKOB.

[To npucnuIuIMHE NPETyCMOTPEHBI CIAEAYIONIME BUJBI MPOMEKYTOYHOU
aTTeCTalllH:

4 cemecTp — 3a4ET; OLIECHOYHOE CPEICTBO —yCTHBIN OMPOC/TECTUPOBAHUE,

5 ceMecTp — 9K3aM€eH B YCTHOM (hopMe; OLIEHOYHOE CPEACTBO - YCTHBIM OMPOC C
UCITOJIb30BaHUEM JK3aMEHAIMOHHBIX OUJIETOB/KOHTPOJIBHOE cOOeCeI0BaHME.

JI71s1 MOATOTOBKHU K 3a4€Ty M PK3aMEHY CTYJEHTaM JAr0TCs BOMPOCHL. 3a4eT MO
OUCUUIUIMHE TPOBOJIUTCS HA 3a4ETHOW HEAENEe W MPEaIoiaraeT yCTHBI OTBET
CTyJIleHTa Ha CcOOeCceqOBAaHWU W/WIW BBIOTHEHHE TECTOBBIX WU WHBIX 3aJaHU.
DK3aMeH MPOBOJMUTCS BO BPEMs 3K3aMEHAIIMOHHOW CECCUU U MPEAIOoJIaraeT yCTHbIN
OTBET CTYJEHTa Ha BONPOCH DJK3aMeHallMOHHOro Owuiera (2-3 Bompoca) u
JOTIOJIHUTENIbHBIE BOMPOCHI MpenojaBaTens. Bo3MOXKHO BBICTaBICHUE OLEHKU IO
PEUTHHTY, C TIPEIBAPUTEIHHBIM MMPOBEACHUEM KOHTPOJIBHOTO COOECEI0BaHN.
OueHovHbIe CPeACTBA IJIA IPOMEKYTOYHOI aTTeCTAMHA

IlepeyeHb TUNIOBBIX BONPOCOB JI CAMOCTOATENbHOI MOATOTOBKH K
MPOMEKYTOYHOMY KOHTPOJIIO — 3a4eTy (4 cemecTp)

1. Pa3Butue npeacrasiaeHuii o npupojie ceera. KopnyckyaspHO-BOJTHOBOM
nyanu3M. @OoToH.

2. JIy4. 3akoHbl reomeTpruueckor ontuku. [lokazarens npenomiieHus
(aOCOMOTHBIN, OTHOCUTEIBHBIN, UX CBSA3b U (PU3MUECKUN CMBICT).



3. ToHKME IUH3BI, XapaKTepUCTUKU JIUH3. DopMyita TOHKOMN JIMH3BIL.
OnTtryeckas cuja U yBEJIUYEHUE JIUH3BL.

4, CDOTOMeTpI/I‘ICCKI/Ie BCJINYHWHBI, UX B3AUMOCBA3b.

S. SBnenue unrepdepenuuu ceera. OnTuyeckas pa3HOCTh X0/1a BOJIH.
VYcnoBust MAKCHMYMOB 1 MUHUMYMOB UHTEP(PEPEHIIUH.

6. KorepeHTHble BOJIHBI, CIOCOOBI UX MOTYYEHHUS.

7. HNudpakius cBeTa, ycinoBus ee HaOmoaeHus. Buasl nudpakuuu. [punmun
['ronrenca-®Openerns.

8. HNudpakiuonnas pemerka. [lepuon pemerku. Y cinoBue Makcumyma Jjist
pemeTku. JupakiimoOHHbIN CIIEKTP.

9. Pa3pemaromas cnoco6HOCTh onTudeckoro npubdopa. Pazpemaromas cuna
TuGpaKkOHHONW PEIIETKH.

10. dudpaxuus peHTreHOBckuX ayueil. @opmyna Byneda-bparra. [lpumenenne
uHTepPepeHnn u Tudpakium.

11. MoHoxpomMaTHUECKUM U CIOXKHBIN cBET. Jlucnepcus ceeta. Bums
TUCIIEPCHUU.

12. Tlonspu3oBaHHBIN U ecTeCTBEHHBIN cBeT. [lomHas U yacTHyHAas
NoJISIpU3aIys.

13. Tlomspusaropsl, ux neWcTBre Ha cBeT. 3akoH Mamroca. [lonsipuzanus npu
OTpPa)KEHUU U TpeJIOMIIEHUU. 3aKOH bprocrepa.

14.  SBnenue nBoiHOTO JIyuenpenomiieHus. OOBIKHOBEHHBIN U
HEOOBIKHOBEHHBIH JIy4YH, UX CBOMCTBA U noJigpu3anus. OnTuyeckas och
KpHUCTaJLa.

15. OnTuveckH aKTUBHBIE BEMIECTBA. YTOJ MOBOPOTA IJIOCKOCTHU MOJISIPU3ALIHH.
[IprMmeHenue nonsprusannm.

IlepeyeHb TUIMOBBIX BOMPOCOB /JIsl CAMOCTOSITEIbHOM MOATOTOBKH K
MPOMEKYTOUHOMY KOHTPOII0 — 3K3aMeny (5 cemecTp)
1. ®oroaddexT, Buabl hotodrddekra. 3akonsr CTONETOBA.

2. O6bscaeHne GhoTodddhexrTa DUHIITCHHOM. YpaBHEHHEe DHUHINTEHHA.
Kpacnas rpanuna ¢poroaddexra.

3. dotoannementsl. [Ipumenenue gotoarddekra.

4. Ddpdext Komnrona.



S. TemoBoe u3nyyeHue, ero paBHOBECHBIN Xapakrep. XapaKTepUCTUKU
TETIOBOT'O U3JIyYEHHUSI.

6. AGcontoTHOo yepHoe Teno. 3akoH Kupxroda. 3akon Ctedana-bonbiimana.
3akoH Buna.

7. KBanrtoBas runore3a. ®oToH. DHEprusi, Macca U UMIYJILC (HOTOHA.
[TocTosinnas I1nanka.

8. Bonnsl ne bpoitna. [Ipunuun neonpenenenHoctu I'eitzen6epra. CooTHoOLEHUs
HEOIPEIETIEHHOCTE.

9. Bonnosas ¢ynkuus. Ypasuenue llpeaunrepa uist cTaliMOHApHOTO MOJIS.
10. KBanrtoBeie uncina. [IpaBuna orbopa.

11.  Omnmit Pe3epdopna. [lnanerapuas Mozenb aroma, €€ HeJJOCTaTKH.

12.  Tloctynatsl bopa.

13. O6o6mennas popmyna banbmepa. CriekTpanbHbIE CEPUU.

14. Teopust atoma Bonopoaa bopa

15. BemnyxaeHHoe uznydeHue. Jlazepsl.

16. Ctpoenmne aTomHoOro sigpa. M3zoromnsl. SnepHoe B3anmoaecTBre, ero
CBOICTBA.

17.  Jledekt Macchl M DHEPTUS CBSI3U ATOMHOTIO sA/ipa. Y IeTbHasi SHEPTUS CBSI3U.

18. PaamoakTuBHOCTH. BUIbI paIMOaKTUBHOTO U3IIYUYCHUS, €r0 IPHUpPOa U
CBOICTBA.

19. Tlepuon momypacmana. 3aKOH paJlOaKTUBHOTO paciaja.

20  SlnmepHble peakuuu, UX BUIBI. DHEPrus sjiepHol peaknuu. LlenmHas peakius,
yCIIOBUSA €€ npoTekanus. Kputndeckas macca.

21.  Snepwnsriii peaktop. [Ipo6ieMbl U IEPCTIEKTUBHI SIICPHON YHEPTETHKU.
22. TepmosnepHas peakuus. [IpoGiaemMbr TepMOSAEpPHON YHEPTETUKH.

23. DneMeHTapHbIe yacTuIlsl. Kimaccudukanus smeMeHTapHBIX YaCTHII.
AnTH4actuilpl. KocMudeckue j1ydu.

24. MeTobl perucTpanuy HOHU3UPYIOMINX U3TYICHHH.

Ipumeput 3a0anuii 011 npoeepKu chopmuposannocmu HeOOX0OUMBIX
YMEHUIl U HABLIKOG

V.1. M300pa3uTh ONTHYECKYIO CXEMY MHUKPOCKOIA, MOCTPOUTH H300pAKEHHE



MpeIMETa B MUKPOCKOIIE, 0XapaKTepU30BaTh €rO0.

V.2. IloscHUTh METOIUKY palbOThl C pehpakTOMETPOM, OOBSICHUTH BO3ZMOKHOCTH
HCIIOJI30BaHUSl  pePpPaKTOMETPUUYECKOTO Meroaa B Ouoxumuu. W3meputsb
MOKa3aTelb MpeoMIIeHUS KUAKOCTH pedpakromerpom UPD-22.

V.3, TloICHUTH CYIIHOCTh MHOJSPUMETPUUYECKOr0 METO/Aa aHaiu3a B OMOXHMHH,
YCTPOICTBO MPOCTEHIIETr0 MOJSIpUMETpa U METOAUKY paboThl ¢ HUM. M3mMepuTh
coJiepKaHHe caxapa B pacTBOpE.

V.4. O0BACHUTH YCTPONUCTBO M MPUHIIMI JIEUCTBUS (POTORIEMEHTA, BO3SMOKHOCTU
UCIIOJIb30BaHUs  (POTOINEKTpUUECKUX mpubopoB. Hcrnonb3ys (PoTOINEMEHT,
CPaBHUTH OCBEIIEHHOCTh MOBEPXHOCTH OT JBYX Pa3HBIX HICTOYHUKOB CBETA.

V.5, OxapaxkTepu3oBaThb CBOICTBa  yJIbTpadUOJETOBOIO  HU3IYYCHHUS |
BO3MOKHOCTH €T0 MCIIOJIb30BaHUS B MUIIEBBIX TEXHOJIOTUAX, O€30MaCHbIE METO/IbI
pabotel ¢ HuM. HaiiTu JyiHY BOJHBI M3JTy4EeHHS 38JaHHOM YaCTOTHI.

V¥.6. OxapakTepu3oBaTb METOJ HCIOJb30BAHUS «PATUOAKTUBHBIX METOK» B
OMOXUMUMU.

V.7. OOBSCHUTHh CYHUIHOCTh U NPUMEHEHHUE CIEKTPaJbHOTO aHaiu3a, Ha3BaTb U
OXapaKTepu30BaTh MPUOOPHI Uil HAOJMIOJEHUS W HCCIEIOBaHUS CIEKTPOB;
U3MEPUTH JUIMHY BOJIHBI U3Jy4YE€HUS OJHUM U3 METOOB.

V.8. OOBACHUTH YCTPOMCTBO ¥ NPUHIMI paboOThl Ja3epa, cdepsl ero
ucnoiab3oBanus. [IporeMoHCcTpupoBaTh MosydeHue AU(PPakIMOHHON KapTUHBI MTPH
IIOMOIIY J1a3epa.

V.9. Ha3Batp M OXapakTepU30BaTh METOABl PETUCTPALMM HOHHU3UPYIOIIHAX
n3nydeHui. [10ACHUTh NpUHLIKT AEHCTBUS TO3UMETPA.

KpuTtepuu oueHKHU pe3yJbTaTOB IPOMEKYTOYHOM aTTeCTAIIUN

bamnnet
(peiTHTOBO¥

OIICHKH )

Onenka 3auera/sK3aMeH
(crarmapTHas)/KOHTPOIY

oro CO6CCCILOBaHI/I$I

TpeboBanus Kk chOPMUPOBAHHBIM KOMIIETEHIIMSIM

61-100/86-100

«3aYTEHON/ KOTIIHUHO»/

19-20 GaiuroB

OLIGHKa «OTJIMIHO» BBICTABJIACTCA CTYACHTY, €CJIM OH I‘J'IY6OKO nu
IMPOYHO YCBOMJI HpOFpaMMHLIfI MaTCpHrall, rmokasaja NpOYHbIC 3HAHUA
OCHOBHBIX HOHHTI/Iﬁ, CyIIHOCTH (I)I/I3I/ILICCKI/IX ﬂBHeHI/IfI, OCHOB

(u3NYIECKNX TEOpHil ,0TBET OTIAMYAETCS TITyOMHON U TOJHOTOM




PACKPBITHS TEMBI; MOKA3aHO BIAJACHUE TEPMHUHOIOTUYECKUM
armapaToM; CTYICHT UCUYEPIBIBAIOIIE, TTOCIEAOBATEIBHO, YETKO U
JIOTUYECKU CTPOMHO U3JIaraeT MaTepuall, yMeeT yBSI3bIBATH TEOPHUIO C
MPaKTUKOW, CBOOOTHO CIIPABIISIETCS C 3a/la4aMy, BOIIPOCAMH U
JIPYTUMU BUJAMU TIPUMEHEHUS 3HAHUH, HE 3aTPYIHACTCS C OTBETOM
MIPU BUJOM3MEHEHHH 3aJaHHI, UCIIONB3YET B OTBETE JIOMOMHUTEIbHE]
MaTepua, BIaJeeT Pa3HOCTOPOHHUMHU HaBBIKAMH U TTPHEMAMHU

BBITTOJIHCHHA ITPAKTUYCCKUX 3az[aH1/1171

61-100/76-85 | «3aureHo»/«xopomio»/ | OueHKa «XOpOI0Y BbICTABIISIETCS CTYAEHTY, €CITM OH MOKa3aJl

18-16 6amnnos XOpOIIIUE 3HAHUSI OCHOBHBIX TOHSITHH, CYIITHOCTH (PU3UUECKHX
SIBJICHUH, OCHOB (PU3NYECKUX TEOPHUH, TBEPIO 3HACT MaTEpHUall,
IPaMOTHO | TI0 CYIIECTBY M3JIaraeT ero, He JI0MyCcKas CylIeCTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC, IPABUIIBHO IIPUMEHSET
TCOPETUYCCKUC ITOJIOXKCHUA ITPU PECIICHUHN ITPAKTUYCCKHUX BOITPOCOB U

3aaa4, BJIaacer HCO6XOZH/IMBIMI/I HaBbIKaMH UX BBIITOJTHCHHUA

61-100/61-75 | «3a4yreHo»/ Or11ieHKa «yIOBIIETBOPUTEILHO» BBICTABIISIETCS CTYACHTY, €CITH OH
«yIOBIICTBOPUTEIBHO»/ | IMEET 3HAHUS TOJIBKO OCHOBHOI'O MaTepHasa, HO He YCBOMII €ro
11-15 Gannos JleTayeit, JoIycKaeT HeTOYHOCTH, HEJOCTATOYHO IPAaBMIIBHBIC
(bOpMYIHPOBKH, HAPYIICHUS JIOTHIECKOH 1TOCIIET0BATEILHOCTH B
M3JI0KEHUH POrPaMMHOTO MaTepHaa, HCIBITHIBACT 3aTPYAHCHUS IIf]

BEITIOJTHEHUH TPAKTUIECKUX PadoT.

0-60/0-60 «HE 3a4TEHO»/ Or11eHKa «HEYOBJIETBOPUTENBHOY» BBICTABISIETCS CTYIEHTY, KOTOPBIH
«HEYIOBJICTBOPUTEIHHO| HE 3HAET 3HAUNTEINHHON YaCTH MPOrpaMMHOTO MaTepHaa, JT0MycKaeT
/0-10 GamtoB CYII[ECTBEHHbIE OIMMOKH, HEYBEPEHHO, C OONBIINMHY 3aTPyTHEHUSIMH
BBITIOJTHSAET TpaKTHdeckne pabotsl. Kak mpasmito, orenka

«HEY/IOBJICTBOPUTEIBHO» CTABUTCS CTYJCHTaM, KOTOPBIE HE MOT'YT

MIPOJOJKUATE 00y4YeHHe O€3 TOMONMHUTENBHBIX 3aHATHH 110 TUCITUTUIN]

OueHo4YHblIe CpeACTBA AJIA TEKYLIEero KOHTPOJIs
Bonpocel Ha cemuHap Mo AMCHUILVIMHE «ONTHKA, aTOMHasA (UMK
4 cemecTp
3ansTue 2.
Tema: I'eomeTpudeckasi onTuKa: 3aKOHbI FeOMETPHUUYECKON ONNTUKHU
1. 3aKOHBI FTEOMETPUYECKON ONTUKH.
2. [Tokazarensb npenomieHus BeiecTBa (a0COMOTHBINA, OTHOCUTEIbHBIN, UX CBSI3b

1 (pU3NYECKUI CMBICIH).



3. SIBneHHe MOJHOrO BHYTPEHHETO OTPAKEHHUS.
4. Pedpakromerpus.
3ansrue 3.

Tema: I'eomerpuueckast onTuka: ToHKUE JUH3BI

1. Tonkas MH3a, €€ XapaKTePUCTUKH.

2. ®dopmyna TOHKOU JuH3bL. ONTHYECKasi CHJIa U YBEJIUUCHHUE JIMH3BI.
3. [TocTpoenue nzobpakeHuii B IMH3aX U 3epKaiax.

4, OnTryeckuit MUKPOCKOTI.

3anarue 4.

Tema: I'eomeTpuueckasi ontuka: Onruyeckue npudopbl
1. T'nas.

2. JIyna.

3. OnThyecKknii MUKPOCKOII. Y BEJIMUYEHHE MUKPOCKOIIA.

4. DeKTpOHHBI MUKPOCKOTI.

3ansTue 5.

Tema: ®oTomeTpus

1. doTomeTpuuecKue BeanunHbl. CBETOBOM MOTOK.

2. Cuna cera. M30TporHbie HCTOYHUKU CBETA.

3. OCBEIIEHHOCTH MOBEPXHOCTH. 3aKOH OCBEIICHHOCTH.
4. CBETUMOCTbD U APKOCTb.

3aunsTue /.

Tema: BoanoBast ontuka: Unrepdepenuns ceera

1. Jlnanma3zoH AJIMH BOJH BUAWMOTO CBeTa. MOHOXpPOMATHYECKHWU W CJIOXKHBIN
CBET.

2. KorepenTtubsie BONHBI, ciocoObl WX mojiydeHus. OnThyueckas pasHOCTh Xoja
BOJIH.

3. Nutepdepeniusa cera. YCIOBUA Min U max.

4, Nurtepdepenniuss B ToHkux mieHkax. [lomocel paBHO#M TommuHbl. Konbia
HproTona.

d. Nutepdepomerpsr.



3ansaTue 8.

Tema: BoanoBas ontuka: /luppaxkuus ceera

1. Hudpakuus cera, ycioBus ee HaOmoaeHus. [Ipunuun ['olirenca-®dpenens.

2. Hudpakunonnas pemetka. [lepuon pemerku. Ycnosue max.JAuppakiinoHHbIHI
CHEKTP.

3. Judpakius peHTreHOBCKUX Jydeil. PEeHTreHoBCckas CHEKTPOCKONUS MU

PEHTTCHOCTPYKTYPHBINA aHAJIHU3.
4, Pazpemaromas cnocoOHOCTh ONTUYECKUX MPUOOPOB.
3austue 9.

Tema: BoanoBas ontuka: Iloasipusanus csera

1. [Tonsipu3oBaHHbIN 1 ecTeCTBEHHBIN cBeT. [loHas M yacTUYHAs MOJspU3ALIUSL.
2. [Tonsipuzaropsl. 3akoH Mantoca. 3akoH bprocrepa.
3. JlBoiinoe mydenpenomiienne. OOBIKHOBEHHBIM W HEOOBIKHOBEHHBIN JTy4H.

OnTuyeckasi OCh KpUCTAILIA.

4, OnTuvecKky akTUBHBIE BEIECTBA. YTOJ MOBOPOTA IIOCKOCTH MOJSPU3ALIUH.
d. [TonsipumeTpusi.

3ansTue 12.

Tema: B3zaumoaeiicTBHe cBeTa ¢ BEIIECTBOM

1. Jucnepcust cBeTa, BUABI JUCTIEPCHH.

2. [Tornomenue cera. 3akoH JlamOGepra-byrepa. Koadpurnment normnomenus.
3. Paccesinue ceta. 3akoH Panes.

3ansaTue 13.

Tema: KBanToBas ontuka: TenioBoe uzjiy4eHue

1. TernoBoe nu3ny4eHue, XapakKTEPUCTUKH TEMIOBOIO U3JIYyUYCHHUS.
2. 3aKOHBI TETIOBOTO U3TyYEHUSI.
3. KBant, oueprus kBanta. Ilocrostnnas I[lnanka. OOBsicHEeHHWE 3aKOHOB

TEIJIOBOTO U3JTyUYCHUS.
4, Onruueckass MUPOMETPHUSL.
5 cemecTp

3anarue 1.



Tema: KBanToBasi ontuka: ®oro3dgdexr

1. ®oto3(heKT, ero BUABIL.

2. 3akonbl CToneTosa.

3. O6nbsicuenue Gpotodddexra DHIITEHHHOM. YpaBHEHHE DUHINITEHHA.
4, DOTOZIEMEHTHL.

3ansTue 2.

Tema: KBantoBas ontuka. /lasiaenue csera. Ipdext Komnrona
1. JlaBnenue ceeta. OnbIThl JIeOenena.

2. O¢pdexr Komnrona.

3anarue 4.

Tema: CTpoenne atoma

1. Omnsitel Pezepdopaa. [Inanerapuas moniens aTroma.
2. IToctynarsl bopa.

3. bopoBckas Teopusi aToMa BOOpOAa.

3ansaTue S.

Tema: CniekTpsbl

1. N3nydenue u noriomieHue cBeta atomaMu. CIeKTpBhl.

2. CrieKkTpbl U3TyYEHUS U MOTIIOMECHHs. BUABI CIEKTPOB U3TYUYECHHUSI.
3. dopmyna banbemepa.

4. CnexTpanbHbIe CEpUH.

3aunstue 6.

Tema: BoiHOBBIE CBOMCTBA YaCTHII.

1. Bousnbl ne bpoins.

2. OnbiT [IpBUCCOHA M J[)kepmepa.

3. [Tpunuun Heonpenenennocteid. COOTHOUIEHUSI HEONPEIETIEHHOCTEH.
3ansTue 8.

Tema: OcHOBBI KBAHTOBOM MEeXaHUKH
1. Bonnosast pynkiums.
2. VYpasuenue lllpenunrepa.

3. KBauroBsie yncia.



4, YacTuiia B 1OTEHIIMAILHOU SIME.
SansaTue 9.

Tema: ®uU3uKa aTOMHOIO SAPA.

1. Crpoenue aToMHOro sA1pa. 3aps10BOe U MaccoBoe uucia. M3oTonsl.
2. SnepHoe B3aMMOACHCTBUE, €r0 CBOKCTBA.

3. JledeKT Macchl U SHEPTUs CBA3M SAPA.

3anstue 10.

Tema: PagnoakTuBHOCTH

1. PannoakTuBHOCTH. BUabl paqnoakTUBHOTO U3TyYCHUS.

2. 3aKoH paJMOaKTUBHOTO pacnajaa. [lepuon monypacmnana.

3. AKTUBHOCTH Tnipernapara. J{03b1 001ydeHusl.

4, BrnusiHue paamoakTUBHOTO W3JIYYEHUS Ha JKUBbIE OPraHU3Mbl U METOJIbI
3aIUTHI.

3ansarTue 11.

Tema: SlnepHble peakuuu

1.  SlnepHbie peakuuu, UX BUABI. DHEPTHUS SIACPHOMN peaKInu.
2. Llennas peakius, yCioBUS €€ MPOTEKAHUS.

3. Anepnsriii peaktop. [IpobiieMsl sepHON SHEPTETUKH.

4. TepMosiiepHbIE peaKIvu.

3ansrtue 14.

Tema: DiieMeHTaApHbIE YACTHLBI

1. DyHIaMEeHTaJIbHBIE B3aUMOJICCTBUS.

2. Knaccuduxkarus sneMeHTapHbIX YaCTHII.
3. AHTHYACTHULIEL.

3ansTue 15.

Tema: Kocmuueckue jyuu. MeToabl perucTpauiiy HOHU3UPYOIIMX U3JTyYeHU N

1. Kocmuueckue myun, ux npupoaa 1 ICTOUHHKHU.
2. Bnusinue xocmuueckux jayudeid Ha Ouocdepy 3emiin U pabOTy TEXHUUYECKHX
YCTPOWCTB.

3. MeTobl perucTpaiii MOHU3UPYIOMINX U3TYYEHHM.



IIpuMepHbIe BApDMAHTHI KOHTPOJIBHBIX PadoT

Kountpoabnasi padora Nel. 'eomeTpuyeckasi onTuka.

Bapuanr 1.

1. HaiiTu npenenbHbIN yroyl MOJIHOTO OTpaKEHUsI Ha TPaHUIEe BOJAA — BO3YX.
ITokazarenp npeaomiieHus Boasl 1,33.

2. Heo6X01uMO M3rOTOBUTH IJIOCKOBBIMYKIYIO JIMH3Y C ONTUYECKON CHIION
®=4 nntp. OnpenenuTsb paanyc KpUBU3HBI BBIMYKION MOBEPXHOCTH JUH3BI, €CIU
NoKa3aTelib MPEJIOMIICHUS] MaTepuaa JUH3bI paBeH 1,6.

Bapuanr 2.

1. TlpenenbHbIN YroJl TOJHOTO OTPAYKEHHS Ha TPAHUIIE CTEKIIO-KUIKOCTh
Inp=65°. Ompenenutp MoKa3aTeidb NPEIOMIICHUS JKHIKOCTH, €CIH IOKa3aTelb
npesioMJieHust cTekia n=1,5.

2. Cget oT namMnouku cuioit ceera 200 k1 majgaet noj yriiom 450 Ha pabouee
mecto. OcBerieHHOCTh, pabodero mecta 141 nkx. Ha kakolt BbICOTE BHUCHT
JaMroyka?

Bapuanr 3.

1. HaiiTu ckopoCTh pacHIpOCTpaHEHUsI CBETa B BOAE C IOKa3aTelieM
npeiomieHus 1,3.

2. Kakoi#i cBeTOBOM MOTOK MajaeT Ha KapTHUHY TUIOMIAbIO 0,5M2, BUCSIIYIO
BEPTUKAJIBHO Ha CTEHE, OT JaMmoudku cuiaoil ceeta 100 K, pacrmosioKeHHOW Ha
pacCcTOSIHUM 2M OT KapTHHBI, €CJIM HANPOTHUB KapTHHBI, HA TAKOM € PACCTOSHUU
OT JIAMIIOYKH, BEPTUKAJIBHO Ha CTEHE BUCHUT IIOCKOE 3epkano. Kapruna, mamna u
3€pKaJI0 HAXOJATCS HAa OJTHOU BBICOTE. MICTOYHHK CBETA CUATATH U30TPOIIHBIM.

Bapuanr 4.

1. Paguychl KpUBU3HBI MOBEPXHOCTEH JBOSKOBBIMYKIOW JUH3BI paBHBI S0cMm.
IToka3zaTenp npesnomiieHUs CTeKia JUH3bI paBeH 1,5. Haiitm onruueckyro cuiry
JIVH3BI.

2. @oKyCHOE pacCTOsIHUE O0BEKTHBA MUKPOCKOMNA 2MM, (POKYCHOE PacCTOSTHUE
okyisipa 40mm, paccrosiHre Mexay (okycamu oObeKkTHBa U OKyisipa 18cm. Haiitu

YBCIMYCHHUEC MHUKPOCKOIIA.



Bapuanr 5.

1. Bo cKkoIbKO pa3 OCBEHIEHHOCTb IUIOMIAJKH, MOCTaBJIECHHON BEPTUKAIBHO,
OyzneT 0oJibllle OCBEIIEHHOCTH FOPU30HTAIBHOM MIIOIIAIKH, eciau COJHIE CTOUT MO
yriom 10° x ropuszonTy?

2. HaliTu CKOpOCTB CBETA B CTEKJIE € MTOKA3aTeseM npeaomieHus 1,5.

KonTposbnasi pabora Ne2. BosiHoBasi onTuka.

Bapuanr 1.

1. locrosinnas qudpaxiuonHoit pemetku d = 2 mxM. Kakyro pa3sHOCTh JJIMH
BOJIH AL MOXET pa3pelinTh 3Ta pelreTka B 001acT xenThix Jyded (A = 600 um)
B criekTpe BToporo nopsijaka? [upuna pemerku a = 2,5 cm.

2. Ilpu kakoM yriie MEXAy TIJIAaBHBIMU IUIOCKOCTSIMU TIOJIsIpU3aTopa u
aHajau3aTopa, MHTCHCUBHOCTh E€CTECTBEHHOI'O CBETa, MPOXOIAIIECTOo dYepe3
MOJISIPU3ATOP U aHAJIM3ATOP, YMEHBIIIAETCs B 2 pasa.

3. UnTepdepennns creta. YCloBUsS MUHUMYMOB U MAaKCUMYMOB.

BapuanT 2.

1. Onpenenuts yaelbHOE BpAILlEHHE PACTBOpA Caxapo3bl B COKE, €CIU YIoJ
IOBOPOTAa IUIOCKOCTH Mojspu3anuu coctaBnseT 17°mpu  anmme TpyOkm c
pactBopoM 10cm. Konnenrpanus pactsopa 0,25r/cm?.

2. YcraHoBka Uil  TOJNydeHHs ~— Kosienm  HbroToHa — ocBemraeTcs
MOHOXPOMAaTUYECKUM CBETOM, MAJaIIUM [0 HOPMald K TOBEPXHOCTH
mactuHku. HaOnronenwe Benercss B OTpakeHHOM cBere. 3MmepeHusiMu
YCTAaHOBJIEHO, 4YTO PaAUyC TPETbEro TEMHOIO KOJiblla (CUMTasl IEHTPAIbHOE
TEMHOE MATHO 3a HyJieBoe) 3,5 MM. /[[nuHa BoiHBI A magaromero cera 620HM.
Haiitn pangnyc KpuBU3HBI JTUH3BI.

3. Hudpakums, ee Buabl, ycioBus Habmonenus. [Ipunnun [roiireHca-
OpeHens.

BapuanTt 3

1. KakoBa momkHa ObITh mocTOSIHHAS d AUGPAKIIMOHHON PEIIETKH YTOOBI B
MIEPBOM TOPSAKE OBUTH Pa3pelieHbl JIMHUS criekTpa Kamus A= 404,4 u A= 404,7

HM? luprHa pemerku a = 3 cM.



2. Haittu ynenpHOE BpalleHUE ISl ONTHYECKM aKTHUBHOTO KPHUCTAIIA, €CIIH
IIPU TOJIIMHE KPUCTAJIA 4 CM YToJl MOBOPOTA INIOCKOCTH MONsApH3anun pasen 25°

3. KorepeHTHbIE BOJHBI, UX MOTy4YeHHE. ONTUYECKAS PA3HOCTh XO/4.

Bapuanr 4.

1. Yron noBopoTa MIOCKOCTH MOJISIPU3ALUU MIPU IPOXOKJIECHUU CBETA Yepes
TpyOKy ¢ pacTBopoM caxapa paseH 40°. Jlnuna tpyOku 15cM. Y aenpHoe BpaleHue
pactBopa caxapa [0]=66,5 rpax/mm Ha Ir/cmPkonuentpauuu. Onpenenuts
KOHIEHTPALIMIO PacTBOpa.

2. Kakoe umcino mrpuxoB N Ha €IUHUILY JJIMHBI UMEET IU(pPaKIHOHHASL
pelieTka, eciu 3eieHas AMHus pTyTy (A = 546,1 HM) B clieKTpe TPEThero MmopsaKa
HaOII01aeTCs Mo yriom ¢ = 51°7

3. Unrepdepeniius cpeta. Y CIOBUS MUHUMYMOB U MAKCHUMYMOB.

Bapuanr 5.

1. VYcranoBka gansg  moiydeHuss  kosienmr  HprooToHa — ocBemaeTcs
MOHOXPOMATUYECKUM CBETOM, NAJAlMMM [0 HOPMAaJIM K IOBEPXHOCTHU
iacTuHku. Paamyc kpuBu3Hbl JuH3bl R = §,6M. HaOmtogenue Begercs B
OTPaX€HHOM CBeTe. V3MepeHHs MU yCTaHOBJIEHO, 4YTO paJdyC YETBEPTOIO
TEMHOTO KOJIbIIa (CUMTas LIEHTpaJIbHOE TEMHOE ISTHO 3a HyJeBoe) rs= 4,5 MM.
Haliti niimHy BOJTHBI A TIQJAIOIIETO CBETA.

2. [ocTostaHas audpakunonHoi pemetkn d = 2 MmkM. Kakyro pasHOCTh IiTUH
BOJIH AL MOXET pa3pelIuTh dTa pemeTka B o0iacTu JUIMH BOIH A = 560 HM B
cnekTpe Tperbero nopsanka? lllupuna pemerku a = 2,5 cm.

3. JIBoitHoe mydenpenomicHue. OOBIKHOBEHHBIM W HEOOBIKHOBEHHBIN JTYUH.
OnTtrueckas och KpUcTasia.

KontpoabHas pabdora Ne 3. B3aumopeiicTBMe cBeTa ¢ BelleCTBOM.
TensioBoe U3jIyueHue

Bapuant 1

1. Kakyro momHocts N nznydenus umeer Connue? M3nydenue CoHia
CUMTaTh OJU3KUM K H3JIYyYEeHHIO aOCOJIOTHO uYepHOro Ttena. Temmeparypa

noepxHocty Comuna T = 5800 K.



2. IIpu HarpeBaHum aOCONIOTHO YEPHOrO Teja JJIMHA BOJIHBI, Ha
KOTOPYIO MPUXOAUTCS MAaKCUMYM UCIYCKaTEIbHON CIIOCOOHOCTH, U3MEHUIIACH OT
690am no 500HM. Bo ckonmbkO pa3 yBeaMUYWIACh IPU 3TOM JHEPreTUUYECKAS
CBETHUMOCTb TeJIa?

Bapuant 2

1. Ha kakyto JyiMHY BOJHBI A MPUXOJUTCS MAKCUMYM HCITyCKaTEIbHOU
CIIOCOOHOCTH aOCOJIOTHO YEPHOro Tejla, HMMEIOUIEro TeMIlepaTypy, pPaBHYIO
TemIieparype t = 37° yenoBedyeckoro tena?

2. Kakyto suepruto tepsier ConHile 3a OJHY MHUHYTY BCJIEJCTBUE
nznyueHusi? Temnepatypa nosepxHoctu Connua T = 5800 K, pamnyc ConnHna
npumepro 7*108m. Uznyuenne ComHIA CUUTATH TOCTOSHHBIM.

Bapuant 3

1. Temneparypa T aOCoMOTHO UYEpHOro Teida W3MEHWJIAch IpU
HarpeBanuu ot 1000 mo 3000 K. Bo ckonapko pa3 yBeauWuuiach MpPU 3TOM €ro
HHEpreTUyYecKas CBeTUMOCTh R,?

2. CKOJIBKO KBAaHTOB BHMJMMOIO CBETa 3a 1 C HCIyCKaeT HUTh
NIEKTposaMibl  MOIMHOCTBIO 60 BT, ecnu Ha H3JIydeHHME BHIMMOIO CBETa
pacxonyercs Bca noTpediisseMas ero 3Heprusi? JIMHY BOJHBI BUJUMOTO CBETa
NPUHATH paBHOIt 5,4*107"Mm.

Bapuanrt 4

1. Kakyto momHocTs N nznydenust umeet Comnue? M3nydyenue ComHila
CUMTaTh ONU3KUM K WU3Iy4eHHIO aOCONIOTHO dYepHOro Teia. Temmeparypa
nosepxHoct Conuia T = 5800 K.

2. IIpu HarpeBaHuM aOCONIOTHO YEPHOIrO Tejla JJIMHA BOJIHBI, Ha
KOTOPYIO MPUXOAUTCS MAKCUMYM HCIyCKaTEIbHON CIIOCOOHOCTH, U3MEHUIIACH OT
690uM 1o 500HM. BO CKOIBKO pa3 yBEIMYWIACH IPU 3TOM SHEPreTUYecKas
CBETHUMOCTB TeJIa?

Bapuanrt 5



1. Ha kakyroo qiuHy BOJHBI A MPUXOAUTCS MAKCUMYM HCIYCKaTEJIbHOU
CIIOCOOHOCTH a0COJIOTHO YEPHOI0 Tejla, HMEIOUIEro TeMIIepaTypy, pPaBHYIO
Temneparype t = 37° yenoBe4ecKoro rtena?

2. Kakywo osnepruto tepser ComnHile 3a OJHY MHUHYTY BCJEACTBUE
m3nyyenusa? Temmnepatypa noBepxHoctn Connua T = 5800 K, pagunyc Comnnua
npumepHo 7*108m. Uznydyenne CosiHLIa CUUTATH TOCTOSIHHBIM.

Kountposabnas padora Ne4. KBanToBasi ontuka.

Bapuanr 1.

1. 9ddext KomnroHa.

2. 3angauva. Jlnst kanust kpacHas rpaHuia Gorodddexra Amax=0,62Mrm. Kakyto
MaKCUMaJIbHYI0 CKOPOCTbh V MOTYT HUMETh (DOTOAIEKTPOHBI, BBUICTAIOIIUE TIPHU
00JyyeHnHn Kanus (PUOJIETOBBIM CBETOM C JUIMHOM BOJIHBI A = 0,42 MKM?

3. 3amada. PentreHoBckue gyuu ¢ JIMHOM BOJIHBI 0,708 A°, UCTIBITHIBAIOT
KOMIITOHOBCKOE paccesiHie. HailTu 1JIMHY BOJIHBI pEHTT€HOBCKUX Jy4YeH,
paccesHHBIX 1101 yriaom 45°,

Bapuanr 2.

1. 3akons! CTosieTOBA.

2. 3agaya. MuHHMManbHasi 4acTOTa CBETA, BBIPHIBAIOIIETO JJIEKTPOHBI C
MOBEPXHOCTH METAIMYECKOro KaTtona, vo= 6,010 I'u. Ilpu kakoif yactoTe v
CBETa BBUICTEBIIME DJIJIEKTPOHBI MOJHOCTHIO  3aJIEPKUBAIOTCA  PA3HOCTHIO
norennuaiio U, = 3,0 B?

3. 3amayva. JlaBieHHME MOHOXPOMATHUYECKOTO CBETa C JJIMHOM BOJHBI A =
500HM Ha 3aYE€pPHEHHYIO MOBEPXHOCTh, PACIOJIOXKEHHYIO MEPHEHIUKYIIPHO
nagaroneMy wusnydenuto, paBHo 0,15mklla. Omnpenenure umnciao (HOTOHOB,
MaJalolIuX Ha MOBEPXHOCTH MIIOMAbI0 40cM? 32 OIHY CEKYHLY.

Bapwuanr 3.

1. O6bsacHenue ¢potodddexra. YpaBHEeHHE DUHIITEIHA.

2. 3amava. I'enuii-HEOHOBBIM Jazep paboTaeT B HEMNPEPHIBHOM PEXKHUME,
pa3zBuBasi MouHOCTh P = 2,0 MBT1. U3nyuenne nazepa umMeer JIMHY BOJHBI A =

630 uM. CkobKO (POTOHOB M3IIyYaeT Jiazep 3a OAHY CEKYHY?



3. 3agaya. JlaBjaeHHEe MOHOXPOMATHYECKOTO CBETa C JJIMHOU BOJIHBI A = 500
HM Ha 3a4€PHECHHYIO TIOBEPXHOCTh, PACIOJIOKEHHYIO MEPHEHIUKYISIPHO
najgaomum gydam, paBHo 0,12mklla. Omnpenenute yuciao (HOTOHOB, MaaarOUIUX
execeKyHIHO Ha 1 M% moBepXHOCTH.

Bapuanr 4.

1 JlaBieHue cBeTa.

2. 3apmava. KakoBa Obuta JyIMHA BOJHBI M3JyYEHHUS, €CIU TPH
KOMITOHOBCKOM paccesHuu ero mnoj yriaom 60° niumHa BONHEI paccesHHOTO
M3JTy9eHus OKa3anach paBHoii 2,54x107° cm?

3. 3agaua. [Ipu ocBeleHNN MTOBEPXHOCTH HEKOTOPOTO MeTaia (PHOJIeTOBBIM
CBEeTOM C JUTMHOU BOJIHBI A1= 0,40 MKM BBIOMTBIE CBETOM JJICKTPOHBI MOJTHOCTHIO
3agepxkuBatorcsi HampsbkeHuem Uy = 2,0 B. Uemy paBHO 3ajepKUBaroniee
HanpspbkeHue Uz IPH OCBEIICHUHM TOTO K€ MeTajljla KPaCHBIM CBETOM C JUIMHOU
BOJIHBI A= 0,77 MKM?

Bapwuanr 5.

1. Buasr potoaddexra.

2. 3agava. Onpenenurte IJIUHY BOJTHBI A CIIEKTPATBHOW JMHUU, U3ITy4aeMOn
IpU TIEPEXOJIe AIEKTpOHA ¢ OoJiee BHICOKOTO YPOBHS SHEPIruH Ha 0Ooyiee HUZKUH
YPOBEHbB, €CJIM IIPU 3TOM SHEPrusi arToMa yMeHblnniach Ha ¢ = 10 3B.

3. 3agaua. Ha neanbHO OTpakalolylo HOBEPXHOCTD IUIOMAnbio S = 5 cM?3a
BpeMsl t =3MUH HOPMAJIbHO MaJJa€T MOHOXPOMATUYECKHUI1 CBET, SHEPTHUS KOTOPOTO
W = 9]I. Onpenenure CBETOBOE JIaBICHUE, OKa3bIBAEMOE HA MOBEPXHOCTD.

KontpoabHas padora NeS. Ctpoenne atoma. BosiHOBbIE CBOIiCTBA YacTHIL

Bapmuanr 1.

1. Bosiasl ae-bpoitns.

2. 3amava. Haiftm HamOONBINYI0 MIMHY BOJHBI H3IYyYEHUS IS CEPUU
Jlalimana.

3. 3amaua. KakoBa Oyner HEONPEAECNICHHOCTh B 3HAYEHUHM MPOEKIINHU
CKOPOCTH 3JJICKTPOHA, €CJIM HEOMNPEAEICHHOCTh B 3HAYEHUU €ro KOOPJUHATHI

coctasisieT 1MM? Macca anekTpona me= 9,1*103kr.



Bapuanr 2.

1. [TpuHUMIT HEONPEAEICHHOCTH ['eitzenbepra. CootHolIeHUs
HEOIPEIEIICHHOCTEN.

2. 3apgayva. Haiinure niuHy BOJHBI Ae-bpoilns 1is NbUTMHKY, TBUKYIIEHCS CO
ckopocThio 10m/c? Macca neutunaku 0, 1mr.

3. 3amaua. Yemy paBHa yacTOTa U3Ty4YCHUS, BOZHUKAIOIIETO MPU MEPEXOE C
MSTOTO PHEPIeTUYECKOro YPOBHS Ha mepBblii? K kakoil cepur OTHOCUTCS JIaHHOE
u3nydeHue?

Bapuanr 3.

1. OnsiT @panka u ['epua.

2. 3agaya. Yemy paBHa sHeprusi (oTOHA, HM3Iy4aeMOro IPU TEPEXoJie
AJIEKTPOHA C TPETHETO IHEPTETUUECKOTO YPOBHS HA TICPBBIi?

3. 3agaya. CpaBHuUTE MJIMHBI BOJIH Ae-bpoilns mig s7eKTpoHa W MPOTOHA,
JBMKYIIUXCS C OJMHAKOBOM CKOPOCTBIO. Macca »nexTpoHa me= 9,1*103%kr.
Macca nporona m= 1,67*102'kr.

Bapuanr 4.

1 CnextpanbHbie CEpUHU.

2. 3amaya. Yemy paBHa yMHa BOJHBI JAe-bpoitns gy npoToHa,
JBIKYIIErocsi co ckopocThio 4*10°%v/c? Macca nporona m=1,67*102"kr.

3. 3agaua. Yemy OyaeT paBHA HEOMPEAEIECHHOCTh B 3HAUYCHUU KOOPIUHATHI
MIPOTOHA, €CJIH HEONPEACIICHHOCTh B 3HAYEHHH COOTBETCTBYIOIIECH MPOEKIUH
ckopocTH cocTaBisieT 1Mm/c? Macca npoTona m= 1,67*10?"kr.

Bapwuanr 5.

1. Bosiasl ge-bpoitns.

2. 3anava. Onpenenure JJIUHY BOJIHBI A CIIEKTPAIIbHOW JIMHUH, U3JTy4aeMOu
MIpU MEepexXoe dIEKTpoHa ¢ Oosee BBICOKOTO YPOBHSI PHEPruuM Ha Oojiee HU3KUU
YPOBEHbB, €CJIV MPHU ATOM dHEPrust aroMa ymeHnimiack Ha AE = 10 3B.

3. 3amaua. KakoBa OyaeT HEONpEeAECICHHOCTh B 3HAYEHUU MPOEKINU
CKOPOCTH 3JJICKTPOHA, €CJIM HEOMNPEAEICHHOCTh B 3HAYEHUU €ro KOOPJUHATHI

coctaBisieT 1MM? Macca anekTpona me= 9,1*103kr.



KouTpoubHas padora Ne6. Crtpoenne aTOMHOI0 aapa.
PaanoakTuBHOCTD. SInepHbIe peakuuu
Bapuanr 1.

1. BbIUMCIUTh SHEPTUIO CBSI3H siipa ! Li.

2. Ilonwp3yscek Tabnuieit MeHaeneeBa u npaBuiaMy CMEIICHUS, ONPEIEIUTD,

B KaKOM 3JIEMEHT IpeBpallaercs U Mocie MECTH o- U JBYX [3- pacnaaos.

Bapuanr 2.
1. Beruncnuth AeeKT Macchbl M SHEPTHUIO CBSI3U sapa *N.
1

2. TlocTosHHas paJMOAKTUBHOIO pachaga u3oromaz’pp pasma 10° ¢

OmnpenenuTh BpeMsi, B TEYEHHE KOTOPOro pacragaercs 2/5 HavdalbHOTO
KOJIMYECTBA AJIEP ITOT0 PAAUOAKTUBHOTO U30TOMA.

Bapuanr 3.

1. BoraucnuTh yAenbHYIO SHEPTUIO CBS3H siipa sapa Oepuiuins-9.

2. Kakoit uzoron o0pasyercs U3 ypaHna-238 mocjie TpeX o—pacnajaoB U AByX [3-
pacnagoB?

Bapuanr 4.

1. CxonbKO aTOMOB TIOJIOHUS pacnagaeTcs 3a CyTKU U3 1 MIIH. aTOMOB?

2. Kakoii nzotorn o6pa3yercs U3 paJiMOaKTHUBHOTO M30TONA JUTHA-8 mocie 1 [3-
pacrnajza U OAHOro a—pacmajaa?

Bapwuanr 5.

1. Haittu uncno pacnagoB 3a 1 ¢ B 1t paaus.

2. Ilpu GomOapaupoBKe HM30TOMa a3oTa-14 HEUTpOHAMH TMOJYYaeTCsS H30TOI
yriepoaa-14. 3anucath ypaBHEHHE U HAUTH SHEPTHIO AJIEPHON PEaKIIUU.

KpuTtepuu oneHku padoThl HA CEMUHAPCKOM 3aHATUM NPHU ONpPeaeIeHUN
TeKyLIero peMTUHra CTy/IeHTa

4 Gamnma - e€ClIM YCTHBIM OTBET OTIMYAETCS TIyOWHOH, JOTUYHOCTBIO U
MOCJIEIOBATENILHOCTBIO, OMOPOM HA paHee W3y4YeHHbIM wmartepuan. I[lokazaHo
Xopoliee MoHUMaHue NpodhecCUOHATBHON 3HAUMMOCTH U3Yy4ae€MbIX BOMPOCOB, MpH
OTBETE HCIOJb3yeTCsl JOMOJHUTENbHAas JnuTeparypa. CTyneHT CBOOOJHO

CIHPaBJCTCA C 3ala4aMi, BOIIPOCAMHA U JIPYTUMHU BUAAMU ITPUMCHCHUA 3HaHI/If/’I, HC



3aTpyIHSETCS C OTBETOM TMPU  BUJOW3MEHEHWW 3aJaHul, MPaBUILHO
00OCHOBBIBACT pelICHUE 3a/1ad. BEIYUCICHHS HE comepkaT OMUOOK, (GU3HUCCKHE
BEeJTMYMHBI TIPEACTaBiIeHbl B cucreMe eauHul] «CH», TpaBUIbHO W TIOJIHO
MPEACTABIICH TIONYYCHHBIA pe3yabTaT. CTyAeHT BIaJeeT pPa3HOCTOPOHHUMU
HaBBIKAMH W TIpUEMaMH padOTHI, B ITOJIHOW Mepe JEMOHCTPUPYET 3HAHUS, YMEHUS
Y HaBBIKY 110 TUCIHILINHE C YYETOM HEOOXOIUMBIX KOMIICTCHITHH .

2-3 Oamna - eciM YCTHBIM OTBET OTJIMYAETCSA TIIYOMHOM, JIOTMUHOCTBIO H
MIOCJICIOBATEIBHOCTBIO, OTMOPOWM Ha paHee H3YyYeHHBIM MaTepuan. B 1emnom
NOKa3aHO TOHMMaHUEe MPO(PECCHOHATLHON 3HAYUMOCTH HM3y4aeMbBIX BOIIPOCOB,
IIPH OTBETE MCIIONB3YETCS JOMOJIHUTENbHAS auTepaTypa. CTYIEHT CIPaBISICTCS C
3aJlayaMu, BOIIPOCAMH M APYTMMH BUJIaMH MPUMEHEHUS 3HAHHWM, HE TEPSICTCS MPH
BUJOM3MCHECHUN  3aJIaHWW, TIPAaBWJIBHO OOOCHOBBIBAEGT  peIICHHWE  3ajad.
Beruuciiennss He  cojepkar IpyObIX  OmMOOK, (HU3WYECKHUE  BEITUYHHBI
npencraBieHbl B cucteMe enunuil «CH», mpaBUIbHO W TOJHO TMPEACTaBIICH
NOJIy4eHHbIH pe3ynbrar. CTyIeHT BiaJeeT pPa3HOCTOPOHHUMHU HABBIKAMH |
nprueMamMu paboThl, IEMOHCTPUPYET 3HAHUS, YMEHHS M HABBIKH IO JTUCIUILIUHE C
y4eTOM HEOOXOIUMBIX KOMIIETSHITHH.

JlonyckaroTcs He Oosiee 1 omMOKH MPpHU PEIICHUH 3aAa4M, Ju00 He Oojee 2-X
HEJ0YETOB NMPU YCTHOM OTBETE.

1 Gamnm - ecnu TPU yYCTHOM OTBETE CTYACHT IIOKa3bIBAaCT HE CIIHIIKOM
riIyOOKHe 3HaHUSI OCHOBHBIX (DM3MYECKUX TOHSITHIA M UX B3aUMOCBSI3€H, CYIITHOCTH
¢uznueckux  SABIEHUN, HET TIIYyOOKOTO TIOHMMaHHs TpodhecCHOHATBHOM
3HAYMMOCTH U3Y4aeMbIX BOMIPOCOB, MPU OTBETE HE UCIOJB3YETCS TOMOHUTEIbHAS
muteparypa. CTyIEHT CHpaBlIeTCs C 3aJadaMu, BOIPOCAMH U JPYTUMHU BUIAMU
MPUMEHEHUSI 3HAHWUW B 3HAKOMOW CHUTYallMH, HO TEPSETCS MPU BUIOU3MEHEHUU
3aJlaHdid, HE MOXET JI0 KOHIla OO0OCHOBAaTh pPEIICHHWE 3a7ad. BbIYuCIeHHus He
coaepkaT TpyObIX OIMMOOK, (PU3UUYECKHE BEJIMYMHBI TMPEICTABICHBI B CHCTEME
equanl, «CW». CryneHT BiaaeeT ONPEACICHHBIMM HABBIKAMH W IIPUEMaMHU
paboThI, IEMOHCTPUPYET OTIEITBHBIC YMEHUS U HABBIKHU 0 JTUCIHUILIAHE C YIETOM

HEOOXOIMMBIX KOMIIETEHIINN.



JlonyckaroTcsi He Oosiee 2-X OIIMOOK MPU PEIISHUH 3a7a4u, JIUO0 MPU YCTHOM
OTBETE.

Menee 1 Oanna - eciau Opu YCTHOM OTBETE CTYACHT MOKa3bIBaeT HETIyOOKHUE
3HaHHWSI OCHOBHBIX (DM3UYCCKUX TIOHATHH H WX B3aHUMOCBS3CH, CYIIHOCTH
¢u3nUecKnX SBIICHHWHA, JUOO OTCYTCTBHE TaKWX 3HAHWW, HET IMOHUMAHHUS
po(eCCHOHATBFHON 3HAYMMOCTH M3y4aeMbIX BOMPOCOB. CTYIEHT TEMOHCTPUPYET
MJI0XO€ 3HAHUE WM HE3HAHHE METOJOB PEIICHUS 3a/1ad, HE MOXKET PEIIUTh 3a/1auy
Jake B 3HaKoMoM cutyanuu. [Ipu pemieHuu 3amadu He clefaH WM CHAENaH C
OIMOKaMHM MEePEBOJ CIMHUIl U3MEPCHUS BeMUUH B cucteMy «CH». Beraucienus

COACpIKaT FPY6LIC OIHI/I6KI/I; HCT aHAJIM3a pC3yJibTaTa.

Bomnpocs 11 qonycka K J1abopaTopHbIM padoram no Jucuumiinie «Onruka,
aToMHas pusuKa»
4 cemecTp
JlaGoparopnass paGora Nel: Ompejaesienne mnoka3aressi NPeJOMJICHUSA

JKUIKOCTH NpH mnoMomu pedpaxkromerpa. OmnpenesieHne KOHUECHTPALHU
CIIMPTOBOr0 PacTBOpa peppakTOMeTPUIECCKUM METOAOM
HazoBure 1ienp paboThl U €€ OCHOBHBIE ATATIBI.
ChopmynupyiiTe OCHOBHBIE 3aKOHBI FeOMeTpUIeCcKOl onTuku. Hapucyiite u
MOSICHUTE XOJ JIy4eW IPU OTPAXKEHUH U IPEJTOMIICHUH OT TPAHMIIbI pa3/ieiia IByX
cpen.
Yewm orimdaercs aOCONIOTHBIN MTOKa3aTellb MPEIOMIIEHUSI OT OTHOCUTENbHOTO? B
geM X (U3UYECKHN CMBICII, KaK OHU CBSI3aHBI MEXTY COO0M?
B uem 3akirouaeTcs sBI€HUE MOJHOTO BHYTPEHHEro oTpaxenus? Kakue ycinoBus
HE0OXOIUMBI JJI HaOJIOICHUS TTOJIHOTO oTpaxkeHus1? Kakas cpema Ha3bIBaeTCs
ONTUYECKU Oosiee MIOTHOM?
[TonyuuTe BhIpakeHUE IS IPEAEIBHOTO YTl MOJHOTO OTPAKECHUSI.
B dewm 3akirouaercs siBiieHuE qucnepcuu ceera? Yem oTiMyaeTcss HOpMaJibHas

nucriepcus ot anoManbHoi? [losicHuTE ¢ TOMOIIIbIO TpaduKa.



Kakoli cBeT Ha3pIBaeTCsI MOHOXPOMATUUYECKUM, a KaKOM cl0kHbIM? [IpuBenure
npumepbl. OOBSICHUTE pa3iiokeHHe 0eJoro CBeTa B CTEKISTHHOM NpU3Me.
OO0BsicHUTE PUHIINI ACUCTBUS pepakTomMeTpa.

JlabopaTopHas padora Ne2: 3mepenue pagnyca KPpUBU3HBI JUH3bI NIPH
nomouu xoJery Herorona
HazoBuTte 11e1b paboThl U €€ OCHOBHBIE ATAIIbI.
KakoBbl coBpeMeHHbIe npecTaBiIeHus o npupojie ceera? Uto Takoe dyaruzm?
Kaxkue BoJIHBI Ha3bIBAIOTCSI KOTEPEHTHBIMU? OOBSICHUTE CIOCOOBI OJTYUCHUS
KOT€PEHTHBIX BOJIH.
B uem 3axmouaercs siBinenue uarepdepenun? Yto Takoe onmuueckas pasHocmo
xX00a 60H?
ChopmynupyiTe U 3aMUIIATE YCIOBUSI MAKCUMYMOB 1 MUHUMYMOB
uHTep(epeHnH.
Kakoii cBeT Ha3pIBaeTCsI MOHOXPOMATUYECKUM, a Kakoi ciokHbIM? [IpuBeaure
npumepbl. YeM oTnnyaeTcs mHTep(epeHIMOHHAs KapTUHA JIJIsl TOTO U IPYroro?
Kak nonyuarotcsa konbsiia HetoTona? Hapucyiite xop aydeit, 3anumure
BBIP@XKEHHUE IS PA3HOCTH Xo4a 3TuX Jiydel. [louemy koisbiia HeroToOHA OTHOCSTCS
K UHTEPPEPEHIIMOHHBIM MOJIOCaM PABHOM TOIIUHBI?
Kak naiitu paguycsl kosery HbroToHa B OTpaX€HHOM U MPoXoasiieM cBere? B
KaKOM TOpsiAKe OyTIyT 4epeoBaThCsl KOJIbIIA MPU OCBEIICHUH YCTAHOBKH O€JIbIM
CBETOM?
JlaGopaTopHasi pabora Ne3. OnpenesieHue JJIUHbI BOJHbBI
MOHOXPOMATHYECKOIr'0 CBETA MPH MOMOIIH IU(PPAKIHMOHHON PelIeTKHU
1. HazoBuTte 1ienp paboThl U €€ OCHOBHBIE HTAIIbI.
KakoBbI coBpeMeHHBIE NpeICTaBICHUs 0 Tpupojae cBeta? UTo Takoe dyanuzm?
Kaxue BoHBI Ha3bIBAIOTCS KOTepEeHTHBIME ? OOBSICHUTE CITIOCOOBI TIOTyYCHHUS
KOT€pEeHTHBIX BOJIH. B uem 3akmnrouaerca npuHuun I rorirenca-Openens?
UTto Ha3bIBaeTcsa nudpakiueit cBeTa, KakoBbl yCIOBUs ee HaOmoaeHus? Yem

otnuuaetcs audpakuus Openens ot nudpakuun Opaynrodepa?



Urto takoe ougparxyuonnas pewemxa? Ilepuoo pewemrku? Kakue ObIBatoT
PELIETKH, JJIs1 4YeTO OHU UCTOJIb3YIOTCS?

3anuIInTe yclIOBUE MakcUMyMa I pemeTkd. [lokakute Ha pucyHKe yrod
nupakluyy U pa3HOCTh X0/a JTyYeH.

Kakoli cBeT Ha3pIBaeTCsI MOHOXPOMATUUYECKUM, a KaKou cl0kHbIM? [IpuBeaure
npuMepsl. Onuiute AudPaKIUuOHHYIO0 KapTUHY JIJIsS TOTO U IPYroro?

B uem cocrosiT ocobeHHOCTH u3nydeHus jgazepa? [louemy oH ucnonbzyercs ais
NoJTy4eHUs: TUPPAKIUOHHONU KapTUHBI?

JlaboparopHasi padota Ne4: U3mepenne GOKYCHOIro pacCTOSHUSA JTUH3bI
HazoBuTte 11e1b paboTHI U €€ OCHOBHBIE ATanbl. B ueM cocrout merox beccens?
ChopmynupyiiTe 3aKOHBI T€OMETPUUYECKOM OTITHUKH.

Uto Ha3biBaeTcs auH301? Kakue JTMH3bI MOKHO Ha3BaTh TOHKUMU? [TosgcHuTe
MOHSITHE IIEHTPa KPUBU3HBI U pajinyca KPUBU3HBI C(PepruecKOi TOBEPXHOCTH
nuH3bl. Kakue ObIBalOT TUH3HI?

BBenute nousitue riaBHON U MOOOYHON ONTHYECKOM och. UTO Ha3bIBaeTCs
rJIaBHBIM (DOKYCOM coOuparolieit 1 paccenBaronieit muH3bl? YeM oTinyaercs
MHUMBIHA (POKYC OT IEHCTBUTEIHLHOTO?

Urto Ha3bIBaeTcs GokaabHOM MI0CKOCThIO? Kak onpeaenuts moOoYHBIN (oKyC
JIMH3BI?

3anummuTe GopMyITy TOHKOW JTUH3BL. UTO Ha3bIBA€TCS ONTHYCCKON CUIION JIMH3BI?
JIMHEHHBIM yBETMYEHHUEM JIMH3bI?

Kaxkue nedexts n300pakeHnii B TMH3aX MOTYT BO3HUKATh, KAKOBBI KX TPUYHUHBI?
OOBsiICHUTE MPUHIIUTIB TOCTPOCHUS U300paKEHU B TMH3AX.

JlabopaTopHas paGora Ne5: IlpoBepka 3akona MaJoca
1. HazoBuTe 1ienp paboThl U €€ OCHOBHBIE ATAIlbI.

KaxoBwI coBpeMeHHBIE TpeicTaBIeHUS O mpupojie cBeta? Uto Takoe dyaruzm?
UeM oTnmyaeTcst €CTECTBEHHBIN CBET OT NMOISpU30BaHHOr0? [I0aHOCTBIO
MOJISPU30BAHHBIN OT YACTUYHO MOJSIPpU30BaHHOTO? Kakne ecTh BUABI

MOJISIpU3alnn?



Urto takoe norapuzamop? O0bACHUTE €T0 JeHCTBHE HAa CBET. UTO MOXKHO
HCIIOJIb30BaTh B KAUe€CTBE MOJISIpU3aTopa, nouemy?
3anuiunre 3aKkoH Mairoca i1 OJTHOTO U JBYX NOJISIpU3aTopoB. B kakoMm ciryuae
CBET HE OY/ET BBIXOJUTh U3 CUCTEMBI JIBYX MOJIIPU3ATOPOB?
Chopmynupyiite 3akoH bproctepa, 00bsICHUTE 0COOEHHOCTH TOJISIPU3ALINU
OTPaXKEHHOT'O U TIPEJIOMJICHHOTO JTy4ei.
B uem coctout siBiieHue ABOMHOTO yuenpenomiaeHus? OObICHUTE CBOWCTBA U
NoJISIpU3aIiii0 0OBIKHOBEHHOT'O U HEOOBIKHOBEHHOTO JTyueil. Uto Takoe
onmuueckas ocb Kpucmauia?
Kaxkue BemniecTBa Ha3bIBAlOTCS ONTUYECKHA aKTUBHBIMHU? OT YE€ro 3aBUCUT YTOJI
MOBOPOTA IJIOCKOCTHU TMOJISPU3AINU B ONTUHYECKH aKTUBHOM BelECTBE?
S cemecTp

JlaGopaTropuasi padora Nel: U3yuenne siBjienusi GporoddpPexra
HazoBure 1ienps paboThl U €€ OCHOBHBIE ATAIIBI.
KaxoBbl coBpeMeHHbIE MpecTaBIeHus o npupojie ceera? Uto Takoe dyaruzm?
B uem 3akimrouaetcs spienue ¢porodddexra? Hazosure Buasl pororddekra, naiire
UM XapaKTEPUCTHUKY.
Chopmynupyiite 3akoHbl BHeTHETro Gotoaddexra. Kak cBs3aHbl yacToTa M JJIMHA
BOJIHBI U3JTyUYCHUS?
Chopmynupyiite kBanTOBYIO rumnote3y [Inmanka. Yemy paBHa MOCTOSTHHAS
[Tnanka? Yto Takoe gpomorn? Kak MOKHO HaliTH SHEPTUIO, MACCY, UMITYIIBC
¢dotona?
Kax Diinmreitn o0bsicHun siBiaeHue ¢potodpdexra? 3anumure ypaBHEHUE
DiiamTeiHa. Kak 13 3Toro ypaBHeHHS HalTH KpacHYI0 rpaHuity ¢potodddexra?
OOBsICHATE YCTPOMCTBO M MPUHIIUII ISUCTBUSA poTornemenTa. I’ ae ucrnonb3yrores
¢dboTO3IEeMEHTHI?
UTto Ha3bIBaeTCA BOJBTAMIIEPHOU XapaKTepuCTUKOU oTodrneMenta? Hapucyiite ee
u nosgcHure. YTo Takoe TOK HachlleHUuA? YTO Takoe 3aep KUBAIOIIEE
HaNpsHKEHUE, KaK €ro MOXKHO HaTH?

JlaboparopHasi padora Ne2: [IpoBepka 3akoHa Credpana-boabumana



HazoBure 1ienb pabOThl U €€ OCHOBHBIE ATAIIbI.
Kakoe n3iyuenue HaspiBaeTcs TEIIOBBIM? [loueMy TEmoBoe U3IIydeHUE MOKHO
HAa3BaTh PABHOBECHBIM ?
Yrto Ha3bIBAETCS SHEPreTUUYECKON CBETUMOCThI0? McmycKkaTenbHON CIOCOOHOCTHIO
tena? Kak oHM CBA3aHbI?
Yrto Ha3bIBaETCs MOTJIOIMATENbHON clIocOOHOCThIO Tena? Kakue Tena Ha3pIBatoTCA
abcooTHO uepHbiMu? [IpuBeauTe MpUMEpHI.
ChopmynupyiiTe 1 3aUIIUTE OCHOBHBIC 3aKOHBI TEIIJIOBOTO M3TyUYCHUS
(Kupxroda, Credana-bonpuimana, Buna).
[TosicauTe ¢ momoIbio rpaduka 3aBUCUMOCTD JJIMHBI BOJTHBI U3JTYUEHUS OT
TEMIIEpATypPhl U3JTYUYaIOIIETO TENA.
Ha ocHoBe kakux npejcTaBIeHU MOKHO O0OBSICHUTh 3aKOHBI TEIIJIOBOTO
uznyuenusa? Chopmynupyite kBaHTOBYIO runote3y [lnanka. UYto Takoe xeanm
usny4eHus, Kak HaiTu 3Hepruto kBanta? Yemy paBHa noctosHHas [lmanka?
ITpuBenennas nocrossHHas Ilnanka?
OObsicHUTE YCTPOUCTBO M MPHUHIUI pabOThI MUpoMeTpa. JlJis 4ero ucnoyb3yrTes
MUPOMETPHI?

JlaGopatopnass paGora Ne3: MWM3yueHme cmekTpa aroMa BOJAOPoOA.
Borunciienue nocrosinnoit Punodepra
HazoBuTte 1ienp paboThl U €€ OCHOBHBIE ATAIIbI.
KaxoBbl coBpeMeHHBIE TpeIcTaBIeHUs O pupojie cBeta? Uto Takoe dyaruzm?
KakoB nuamna3oH AJiMH BOJIH BUAUMOTO cBeTa?
O6bsicaute crpoerue aroma. Chopmynupyiite noctynatsl bopa, 3anummure
KBaHTOBOE yCJIOBHUE JIJI CTAIMOHAPHOTO COCTOSHUS.
UTto Takoe xkeanm uznyyeHusi, KaKk HAWTU SHepruto kpanTta? Yemy paBHa
noctosinHas [lnanka? IlpuBeaennas nocrosunas [lnanka?
HaszoBuTte BHIBI CIEKTPOB U3IIYYEHHUS, JAUTE UM XapakTepUCTUKy. Kakune
BEIIECTBA JAIOT 3TU CHEKTPhI? Kak MOJyYnTh CIEKTP MOTJIOMIECHUS, YEM OH

OTIIMYACTCA OT CIICKTpa I/ICHYCKaHI/IH?



6. 3anumure u 00BsICHUTE 0000IIEHHYIO CIIEKTpalIbHYI0 (hopmyny bansmepa.
[TosicanTe cmplic yncen M u N.

/. Kaxkue criekTpanbHble CEpUU MOKHO BBIIEJIUTh B CIIEKTPE aToMa BOJIOPOJA, YEM
OHM oTNMyaroTcsa? B kakux 001acTsAX CIEKTpa JIeKaT 3TU cepun’?

8. OOBsicHUTE YCTPOICTBO U MPUHLIUII JEHCTBUS CIIEKTPOCKONA, TOCTPOUTE X0
Jy4eu B CIEKTpOCKoIe. J{Ji1 4ero CnoJib3yeTcsl CIIEKTPAIbHBIN aHAIN3?

JlabopaTopHas padora Ned: [ludpakuusi 3J1eKTPOHOB
1. HazoBuTe 11e1b paboThl U €€ OCHOBHBIE 3Tanbl. B uem coctout Meroa
OTpeJIeNIeHHs] MapaMeTpa KPUCTAITNYECKON peleTku rpadpura?
2. ChopmynupyiTe TUIIOTE3Y U 3alUIINTE ypaBHEeHHE 1€ bpoiins.
3. B ueM cyTh onbiTOB JIpBUccoHa u [xepmepa; onbiToB ToMCOHa U
TaprakoBckoro?
4. 3anumute popmyny bparra — Bynbda (nudpakius peHTTeHOBCKHX JTy4eil Ha
KpUCTaILIIE).
5. KakoBsl ycroBust HaOmoqeHust U pakiii PpEHTT€HOBCKUX JTydein?.
6. Kak mensercsa qudpakiinoHHasi KapTUHA MTPU U3MEHEHUU YCKOPSIOLIETO
HaINpsHKEHUA ?
7. OnummTe KpUCTAITMYECKYIO CTPYKTYpY rpadurta. Kakue miockocTu y4acTByIOT
B (hopMHUpoBaHUU UHTEPPEPEHITMOHHBIX KOJICI] B TAHHOM DKCIIEpUMEHTE ?
JlaGoparopHass paGora Ne5: OmnpenejieHne NOTEHUMATA HOHU3AWUM

aToMa KpunroHa meroaom ®@panka u I'epua

1. HazoBure 1enb pabOThl U €€ OCHOBHBIE ATAIlbI.

2. OnuiuTe TUTaHEeTapHYyIo0 MOjieNb aToMa. KakoBbI €€ OCHOBHBIE HEOCTATKU?

3. Chopmynupyiite moctynatel bopa, 3amuimmTe KBaHTOBOE YCIOBHUE IS
CTallMOHAPHOTO COCTOSTHHUS.

4. Yto Takoe Kkgamm u31yueHus, Kak HauTu >Hepruto kBanta? Yemy paBHa
nocrosiHHas IInanka? [IpuBenennas nocrosinHas [1nanka?

5. OOBsicHUTE CTpOEHUE aTOMHOTO sA/pa. Kak MOXHO HalTH 3aps10BOE U MAaCCOBOE
yucio sapa? Uro takoe uzomonwi?

6. B uem coctosma niens onbita @panka u ['epma? OnummTe OMBITHYIO YCTAHOBKY.



7. Kaxue pe3ynbratbl ObUIH MOTy4YeHBI B onbiTe @panka u ['epiia, kakue Obun
caenanbl BbIBOJbI? HapucyiiTe 1 OSICHUTE BOJbT-aMIIEPHYIO XapaKTEPUCTHUKY.
8. Uto Ha3bIBaeTCs MOTEHIIMATIOM BO30YKACHUS aToMa?
Kpurtepuu oueHku 1ad0paTopHoii padoThl IPU ONpeAeIeHUH TEKYyIIero
peiTUHIA CTYAEHTA

4 Oanna - eclid MpU JOMYCKE M 3allUTe TEOPUH MO JabopaTOpHOM pabdore
CTYJEHT IOKa3bIBAa€T MPOYHBIC 3HAHUS OCHOBHBIX (U3MYECKUX MOHATHH W HUX
B3aMMOCBSI3€H, CYIIHOCTH (PU3WYECKUX SIBIICHUH, paccMaTpuBaeMbIX B pabore, U
yMEHHE UX OOBICHHUTHb, 3HAHHE METOJIOB M3MEpPEHUH, HCIOJNb3yeMbIX B pabdore,
METOJIUKH O00pabOTKH pe3yabTaTOB M3MEPEHHUS, MPABUI TEXHUKHU O€30MaCHOCTH.
OTtBeTr oTyiMyaeTcs riayOWHOM, JOTMYHOCTBIO U TMOCJEN0BaTeIbHOCThIO. [lokazano
Xopollee MOHUMaHue NPO(HECCHOHATBFHON 3HAYMMOCTH H3Y4YaeMbIX BOMPOCOB.
[Ipy BBIMOJIHEHUH SKCIIEPUMEHTANIBHOM YacTh pabOThl U OPOPMIIEHUU OTYETa
CTYJIEHT TIOKa3blBaeT yMeHue paboTaTh C HU3MEPUTEIbHBIMU TpUOOpaMH U
BJIa/ICHHE HAaBBIKAMU MPEICTABICHUS U MaTEeMAaTHUECKOW 0OpabOTKU Pe3ysIbTaToOB
U3MEpEHUH, YMEHUe JieJaTh BBIBOJBI MO pe3ysibrataM paboTel. OTdeT mo padore
opopMJIEeH akKKypaTHO, B COOTBETCTBUU C TpeOOBaHUSAMH, CTPYKTYpHUPOBaH,
(dusznueckre BeIMYUHBI MpEACTaBiIeHbl B cucteMe equHul] «CHy, BerynciieHus He
coJieprKat OIIMOOK; MPABUIIBHO U MOJTHO cOPMYIHUPOBAH BBIBOJI IO padoTe.

2-3 Oayta - eciy MpH JOIMYCKE M 3alllUTe TCOPUH 10 JTabopaTopHOM padore
CTYICHT IOKa3blBae€T XOPOLINE 3HAHUS OCHOBHBIX (PU3MYECKUX MOHATHM M HX
B3aMMOCBSI3€H, CYIIHOCTH (PU3NYECKUX SIBJICHUI, paccMaTpuUBaeMbIX B paboTe, U
YMEHHE MX OOBACHUTH, 3HAHHE METOJOB HM3MEPEHHUH, HCIOJB3YEMBIX B padore,
METOJUKH OOpabOTKU pe3yJIbTATOB MU3MEPEHUs, MPABHII TEXHUKU O€30MacHOCTH.
OtBer oTnMyaeTcss TAyOMHOM, JIOTMYHOCTBIO M IOCJIEAOBATEIBHOCTBIO, HO
JOIyCKaeTcsl  oAHa-iBe  HeToyHocTW. [loka3aHo  Xopollee  MOHMMaHHE
npo(ecCUOHAaIbHON 3HAYMMOCTH H3ydaeMblX BONpocoB. Ilpu BbIMOIHEHUH
AKCIIEPUMEHTAIBHON YacTH padOThl U OPOPMIIEHUU OTYETA CTYACHT IMOKa3bIBAET
ymMeHue padoTaTh C U3MEPUTEIbHBIMM NpUOOpaMu U BIAJACHUE HAaBBIKAMU

MPEACTaBICHUS U MaTeMaTUYECKOW 00pabOTKH pe3yJbTaTOB U3MEPEHUH, YMEHUE



JIeNaTh BBIBOJIBI IO pe3ysibTaTaM padoTbl. OTueT 1o padbore opopMileH aKKypaTHO,
B OCHOBHOM — B COOTBETCTBHUHU C TPEOOBAHMSIMH, CTPYKTYpUPOBaAH, (PU3HUCCKHEC
BEJIMYHMHBI MPEJCTaBICHBI B cucteMe enuHull «CH», BBIYUCICHUS HE COACpIKaT
omuO0K; MPaBUIBFHO M MOJHO CHOPMYIHMPOBAH BBIBOJ MO pabote. JomyckaroTcs
He Oosiee 2-X He0UeTOB B O(POPMIICHUN OTYETA.

1 OGamn - ecnu mpu 3alIUTe TEOPUU M JOMyCKe K jabopaTopHoil pabote
CTYJICHT IIOKa3bIBAaCT HE CJIMIIKOM TJIYOOKHE 3HAHHS OCHOBHBIX (DH3NYECKUX
MOHSITHA M MX B3aUMOCBSI3€H, CYIITHOCTH (PM3UYCCKUX SBJICHUH, pacCMaTPUBACMBIX
B paboTe, IEMOHCTPUPYET, B IIEJIOM, 3HAHUE METO/I0B U3MEPEHUM, HCIIONIb3yEeMbIX
B paboTe, METOAUKH OOpabOTKH pe3yabTaTOB HW3MEPEHHS, MPaBWI TEXHUKH
OesomacHoctu. [loka3aHo ompeneNeHHOe TMOHWMaHHE TMPOPECCHOHATBHON
3HAYMMOCTH M3y4aeMbIX BOMPOCOB. [IpH BBIMOTHEHUH SKCIIEPUMEHTAILHON Y4acTH
paboTel M OGOPMICHUM OTYETa CTYICHT IIOKa3bIBa€T YMEHHE padoTaTh C
U3MEpUTEIbHBIMA ~ NpUOOpaMM M BJIAQJ€HHME  OCHOBHBIMH  HAaBBIKAMH
MaTeMaTU4YEeCKO 00pabOTKH pe3ylbTaTOB U3MEPEHHI, YMEHHE JIeTIaTh BHIBOJBI 110
pesynbratam pabotel. OTueT mo padore opopmieH aKKypaTHO, B OCHOBHOM — B
COOTBETCTBHHM C TPEOOBAHUIMHU, (PU3NUECKUE BEIUUYUHBI IPEACTABICHBI B CUCTEME
equaul, «CH», BbBIUMCICHUS HE COAEPKAT TPYyOBIX OIIMOOK; B OCHOBHOM,
IPaBUIBLHO C(HOPMYIIMPOBAH BBIBOJ IO paboTe.

Menee 1 Oamma - eciu TpW 3alIUTe TEOPHH U JOMYCKEe K JIaDOpaTOpHOU
paboTe CTYIeHT MOKa3bIBAET HETIYOOKHE 3HAHUS OCHOBHBIX (DU3UYECKUX TTOHSITHI
M WX B3aUMOCBSI3€d, CYITHOCTH (U3MYECKUX SIBICHHM, pacCMaTPUBAEMBIX B
pabore, MO0 OTCYTCTBHME TaKUX 3HAHWM, NEMOHCTPUPYET IUIOXO€ 3HAHUE WITU
HE3HAHWE METOJIOB M3MEPEHUH, MCIOJIb3yEeMBbIX B paboTe, METOIUKH O00pabOTKH
pE3yNbTaTOB WM3MEPEHUs, MPaBWI TEXHUKH Oe3zomacHOCTH. HeT mnoHmMaHus
mpoecCHOHanbHON 3HAYUMOCTH HM3Yy4aeMbIX BOMPOCOB. Y CTyJEHTa CJado
chopmupoBaHbl Wi HE CHOPMUPOBAHBI yMEHUE PabOTaThb C H3MEPUTEIbHBIMU
npuOdopaMu W HABBIKM MaTEMAaTHYECKONW 0O0pabOTKU pe3ylbTaTOB HU3MEPEHUH,
YMEHUE JIeJIaTh BBIBOABI MO pe3ysibTaTaMm padboTsl. OTueT 1no pabote opopmiieH 6e3

coOJiroieHus1 TpeOOBaHUI K HEMY, HE CHEJIAaH WJIW CHeJIaH C OlHUOKaMU NEepPeBOA



eAVHUL] U3MepeHusl BeauuuH B cuctemy «CH». Beruucnenus conmepxkat rpyObie
omnOKH; He cHOPMYIUPOBaH BBIBOJ MO padore, 1MO0 OH HE COOTBETCTBYET LEIH
paboTHI.
Tect Nel paiis1 pyOeskHOro KOHTpPOJIsA/3a4eTa Mo AucuuIuinie «Onruka,
aroMHas pusuKa»

1. Kak zanucamo 3axon Manwoca?

1) I=lgcos?a
2) I=lgsina
3) I=lgcosa

4) 1=1/2lpcosa
2. Ymo maxoe onmuueckas ocb kpucmaina?
1). OTo HampaBieHUE NaJCHUS CBETA.
2). D10 HampaBiieHHE KoJieOaHUN CBETOBOTO BEKTOPA .
3). Orto HampaBieHHME, B KOTOPOM HE NPOUCXOAUT  JABONHOTO
JTy4enpesIOMIIEHUS.
4). D10 HampaBJ€HUE, B KOTOPOM CBET HE MPOXOJIUT YEPE3 KPUCTAILIL.
3. Kaxum u3 nepeuucieHHbIX npubOpO8 MONCHO pasiazcams Oelvlll ceem 8
cnekmp?
1). Chepruueckum 3epKaaom
2). PacceuBaromnieil TOHKOM JTUH30M
3). IudpakmmoHHON pemeTKon
4). Cobuparorieii THH30U
4. MakcuMyM TPETheTo MOopsiiKa P AUPPaKIUK cBeTa AIuHOM BoHB 600 HM Ha
nudpakuoHHON perieTke, umeromen 100 mTpuxoB Ha 1 MM JTMHBI, HAOTIOAACTCS
MO, YIJIOM:
1) arcsin 0,6
2) arcsin 0,06
3) arcsin 0,2
4) arcsin 0,18



5. Kakoe u3 nepedncieHHbIX B OTBETAX U3IyYEHUE UMEET HauOOJbIIYIO YaCTOTY?
1) Paguousnyuenue
2) pEHTT€HOBCKOE
3) ynbTpaduosieToBoe

4) BUIUMBII CBET

5. Ecnu g yrna majieHusi CBETOBOTO JIyda M3 BaKyyma Ha CKHUIIUAAp B
45° yron npenomnenus paseH 30°, TO CKOpPOCTh pacHpocTpaHEHHS
CBETa B CKHIHJAPE paBHA:

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

7. Ckopocmb pacnpocmpanerus 21eKmpoMaHUMHbIX 80IH 8 8AKYYMe.
1). 10° m/c
2). MoxeT OBbITh MPOU3BOIBLHOM
3). 3aBUCHUT OT 4YaCTOThI
4). 3108 m/c
8. C nomowwio cobuparoweti 1UH3bI ROIYHUUIU UZ00PAdCEHUE CEEMAWENUCT MOUKU.
Yemy pasno gpoxycnoe paccmosinue aunzsl, eciu d=0,5 m, =1 m?
1). 0,33 m
2).0,5m
3). L,L5m
4). 3 m.
9. Kakue 601nb1 HA3bI8AIOMCS KO2EPEHMHBIMU?
1). Unynue B OJJHOM HAIpaBJICHUW ¥ HMEIOIIUE OJJMHAKOBYO YACTOTY.
2). meroire 0uHaKOBYIO YACTOTY U aMIUTUTYTY.
3). UMeroniue o1MHAKOBYIO 4acTOTy U (a3y.

4). VImerolye 0JMHAKOBYIO YACTOTY U MOCTOSIHHYIO Pa3HOCTh (a3s.



10. Yemy pasno abconrommuoe 3HauyeHue ONMUYECKOU CUTbl coouparoujel
JIUH3bL, YOKYCHOE paccmosHue Komopou pagHo 20 cm?

1) 0,2 notp.

2) 20 anoTp.

3) 5 nnTp.

4) 0,05 nmrp.

11. Kaxoe gewgecmso nazvieaemcsa onmudecku 6o/ee niomuuim?

1) To, y koToporo 60JbIIe MIOTHOCTD.

2) Bbonee npo3pauHoe BelecTso.

3) BemectBo, ¢ 601b1111M a0COMIOTHBIM MOKAa3aTEIeM PETOMIICHHUS.

4) BemectBo, B KOTOpOM 00JIbIIIE CKOPOCTH PACTIPOCTPAHEHUS CBETA.

12. Ymo nazvieaemcs yenom nadenus ceema?

1). Yron Mexay najaroium U OTPaKE€HHBIM JTy4YaMH.

2). Yroa Mexay NaJaroliiM U MPeJIOMIIEHHBIM JTYYOM.

3). Yron Mexly majiaoliuM JIy4oM U TpaHullel pasziena ABYX Cpe/l.

4). Yron Mexay HNafamllUM Jy4OoM M HOpMajbio K TpaHHUIE paslena,
BOCCTAHOBJICHHOM B TOUKE MaJICHUS JIy4a.

13. Ymo maxoe nonnoe enympennee ompasicenue?

1). OTpaxkeHre cBeTa MPHU MEePeXojie U3 ONTHIYCCKH Oojiee IIIOTHOW Cpelbl B
MEHee MJIOTHYIO, €CJIH YTOJl MaJeHus OOJbIIE MPeIeTLHOTO YIIa.

2). OTpaxkeHue cBeTa OT ONTUYECKU OoJiee MIIOTHON Cpebl MPU HOPMATHLHOM
MaJICHUH CBETA.

3). OTpakeHue cBeTa OT ONTUYECKU OoJiee TIIOTHOM Cpeabl MPYU HOPMATBLHOM
MaJICHUH CBETA.

4). CKonpXeHHEe CBETOBOIO Jy4a BAOJb MOBEPXHOCTH pazjiesia Cpesl.

14. Kax 3anucamo ycnosue max unmepgepenyuu?

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

2). A= 2k%;k =12.3,....

3). A=(2k +l)%;k =12.3,....



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

15. umo nasvieaemcs paspewaroweti cnocooOHOCMbIO ONMUYECK020 npubopa?

1). CnocobHocTh IprbOpa 1aBaTh YETKOE U300paKEHHE MPEeIMETA.

2). CnocobHocTh mpuOOpa JaBaTh pas3AeibHOEC U300pakeHUuEe OJIU3KO
PacoIOKEHHBIX TOYEK.

3). CnocoOHOCTh IpUOOpa 1aBaTh YBEIUUEHHOE U300pakeHHe MpeIMeTa. .

4). Cnocob6HOCTh MpubOpa AaBaTh KOHTPACTHOE N300pAKEHUE MIPEAMETA.
Tect Ne2 nuist py0eskHOro KOHTPOJIsi/3a4eTa Mo JUCHUIINHEe «ONTHKA, aTOMHAast

¢puzuka»

1. Ilonocamvimu cnekmpamu 001a0arom:

1). TBepasie Tena.

2). KuakocTu.

3). AToMapHbI€ Ta3bl.

4). MonekymsipHbI€ ra3bl.

2. Kaxotui 3aps0 umerom o -uacmuywl?

1).0

2). +e

3). —e

4). +2¢

3. B onvime Pesepgpopoa a- uacmuywl pacceusaomcsi:

1). DnexTpocTaTHYECKUM TIOJIEM.

2). MarHUTHBIM MOJIEM.

3). DneKTpoHamu.

4). Cobuparormieii TUH30H.

4. Uznyuenue homona npoucxooum npu:

1) ...ABMDKEHUU DJICKTPOHA IO CTAIIMOHAPHOM OpOUTE.
2) ...mepexojie IEKTPOHA U3 BO30YKIEHHOTO COCTOSIHHS B OCHOBHOE.
3) ...mepexoje dIEKTPOHA U3 OCHOBHOTO COCTOSIHUSI B BO30OYKICHHOE.

4) ...BO BCEX MEPEUYUCIICHHBIX IPOIECCaX.



5. Jnuna eonmwi, naoarowezo na omosnemenm u3nyyeHus y8eruvusaemcs
gosoe. Bo ckonvko paz uzmenumcsa 3adeporcusarowee Hanpsdicenue? Paboma
8bIX00A PasHa HYIO.

1) VYBenuuutcs B 2 pasa.

2) YMeHbIIUTCS B 2 pasa.

3) He usmenurcs.

4) VYBenuuwutcs B 4 pasa.

6. Ckxopocmbs pacnpocmpaneHus 31eKmpOoMAcHUMHBIX 80JIH 8 8AK)YMe.

1). 10° m/c .

2). MoxeT ObITh MPOU3BOJIBHOIA.

3). 3aBUCHUT OT YaCTOTHI.

4). 3 108 m/c.

7. Kakoe w3 mnpuBEIEHHBIX HWIXKE BBIPAKCHHN HamboJiee TOYHO
onpeAeisieT MOHATUE padoma evixooa?

1).Oneprus, HeoOXoauMas JJIsl OTPhIBA SJIEKTPOHA OT aTOMa.

2). Kunetuueckast 3Heprusi CBOOOIHOTO 3JIEKTPOHA B BEIIECTBE.

3). DOueprus, HeoOXoamMmas CBOOOJHOMY OJJICKTPOHY JUIS BBUIETA W3
BEIIECTRA.

4). Dueprusi, HeoOXoaUMask CBOOOTHOMY AJICKTPOHY JIUIS BbUIETA U3 BEIIECTBA
U IPHOOPETEHUSI HEKOTOPOM CKOPOCTH.

8. Kak u3menutcs abcontoTHas BEJIMYMHA 3apsifa [UHKOBOW IJIACTUHBI
nociie ee oOmydeHus yiabTpaduoneToBeiM u3nydeHuem? IlmactuHa 3apspkeHa
OTPHULIATENBHO.

). YBenuuurces.

2). YMeHbIIUTCS.

3). He usmenurcs.

4) OTBeT 3aBUCUT OT BPEMEHH OOJTyUCHHUSI.

Q. Kakoe u3 nepedncieHHbIX HUXKE BbIPAXKEHUN MO3BOJSET pacCUUTATh

OHCPIUIO KBaHTa I/IBJ'Iy‘-ICHI/IH?

1) Ag+Ek



2) hv - Ex

3) hv - Ag

4). mv?/ 2

10. [Tpu kakoM yciioBUU BO3MOXKEH (POTOIPhEKT?

1). V>Vpin ,T1€ Vmin -KpacHas rpanuia ¢potodddexra

2). V<Vpin

3). [Ipu nro60m 3HaUYCHUU V U Viin

4). V=Vmin

11. VYkaxkuTe BEIIECTBO, JIi KOTOPOTro BoO3MOXeH (ororddext mox
nelictueM GoToHOB ¢ sHeprueii 3,2*1071° Tx:

1). Kamuii (Ag=3,5*10"1° JTx)

2) Cepebpo (Ag=6,9*10"1° JTx)

3). Jlutuii (Ag=3,8*101° JIx)

4).Ie3nii (Ag=3,0*101° JI:x)

12. Uemy paBHa MakcUMalbHas KHHETHYECKAs HSHEPIUsl BJIEKTPOHOB,
BBIPHIBAEMBIX M3 MeTajlla Hoj AeiicTBrueM (GpoToHOB ¢ sHeprueit 8*1071° JIxk, ecnu
paboTa BbIXOJ]a UMEET TaKOe K€ 3HaUYeHue?

1). 10 JTx

2). 8*101° JIx

3). 16*10° JIx

4). 0 Ix

13. VYKaxure, 4TO SBIAETCA MNPUYMHOM YBEIWYEHHUS JIIEKTPUUYECKOU
MIPOBOJAMMOCTH TOJIYIIPOBOJAHUKA MOJ JEUCTBHEM CBETA?

1). Pazpymienue MoJeKyJ1 BEecTBa.

2). BoipbIBaHKE 3JIEKTPOHOB U3 BEILIECTBA.

3). Pa3ppiB KOBaJIEHTHBIX CBsA3€H W 00pa30BaHHWE CBOOOMHBIX IJICKTPOHOB H
JIBIPOK.

4). MloHu3auust MOJIEKYJI BEIlleCTBa.

14, Kakue cBolicTBa 3JIEKTPOMArHUTHOIO W3JIYUYEHUS MPOSIBISIOTCS

CHUJIBHCC IIPH YBCINYCHHNU JJIMHBI BOJIHBI?



1) BonHoBble.
2). KBanrosbie.
3). Kak Bo1HOBBIE, TaK ¥ KBAaHTOBEIE.

4). TlposiBiieHrE CBOMCTB HE 3aBUCHUT OT JIJTUHBI BOJIHBI.

15. Kak m3meHuTCs KONMM4YeCTBO (POTONEKTPOHOB MPU YMEHBUICHUHU

VHTEHCUBHOCTHU CBETA?
). YBenuuurces.
2). YMEHBIIUTCA.
3). He usmeHurcs.

4). 3aBHCHUT OT YaCTOThI U3TyUYCHHUS.

16.Kak  u3MeHUTCS  CKOPOCTh  (POTODJIEKTPOHOB  MpHU
WHTEHCUBHOCTH 00JIydeHus B 2 paza?
1). YBenuuurcs B 2 pasa.
2). YBenuuurcs B 4 pasa.
3). YMmenbmuTcs B 2 pasa.
4). He nu3smMeHUTCH.
17. Kakoe 13 BeIpakeHH onpeenseT uMmnyibe Gporona?
1). hv.
2). he / A
3) mv? /2
4).hv/c

18. Kakas Touka BOJBT-aMIIEpHOW  XapaKTEPUCTUKU

YBCIIMYCHHU U

BAKYYMHOT'O

dorosnemeHTa COOTBETCTBYET CHUJIE TOKa, MPU KOTOPOH BCE DJIEKTPOHBI,

BBIPBIBACMBIC CBCTOM C ITIOBCPXHOCTHU METAJJIA, JOCTUT'AIOT aHoz[a?

I

1). Touka 1.



2). Touka 2.

3). Touka 3.

4). Touka 4. .

19. Uemy paBHa paboTa BBIXOJAA, €CJIM HU3JIYYEHUE C JJIMHOW BOJIHBI
2,5%107 M BbBBIBacT (PoTOdPPEKT ¢ MaKCUMAIbHOW KMHETMYECKOH DSHEprueii
(orosnextponos 4,0¥1071° JIx?

1). 0 Ix..

2). 2*10°1° ITx.

3). 4*10%° ITx.

4). 8*101° JIxk.

20. Cxosbko ¢OTOHOB 3a 1 ¢ MCIyCKaeT UCTOUYHHUK CBETAa MOIIHOCThIO 40
Br, ecnu yactora usnydenus 6*10% ' ?

1). 2*10%,

2). 109,

3). 2*10%,

4). 2*10%,

21. UYmo makoe «xpacnaay epanuya pomosgghexma?

1) KoauuecTBO KBaHTOB CBETa, MAJAIONIMX HAa TMOBEPXHOCTh B CAMHUILY
BpEMEHU

2) Pabora BeIXOJ1a DJIGKTPOHA U3 BEIIECTBA

3) UYacrora, mpu KOTOPOH CKOPOCTh BBUICTAIOIINX JICKTPOHOB CTAHOBUTCS
PaBHOM HYIIIO

4) UYuciao BBICBOOOXKICHHBIX BCIeACTBHE (POTO3PdeKTa 3ICKTPOHOB,
MIPONOPLUMOHAIILHOE YUCITY MAIAI0NIUX HAa TOBEPXHOCTh KBAHTOB CBETA

22. Kak u3MeHUTCs BOJbTaMIepHasi XapaKTepUCTUKa (OTOIIEMEHTA, €CIIH
YBEJIMYUTH CBETOBOM MOTOK, MaIArOIINiA Ha (POTOIIEMEHT?

1). YBenuuutcs 3ajiepKuBaroliee HarmpsiKEeHue.

2). YMeHbIIUTCA 3aJepKUBAIOIIee HAMIPSAKEHUE.

3). YBenuuuTCsA TOK HACBIILICHHUS.

4). YMEHBIIIUTCS TOK HACBIIICHUS.



23. Ymo makoe ¢homon?

1)  .KBaHT 3Hepruy BUAMMOIO W HEBHIUMOrO CBETa, PEHTICHOBCKOTO M
ramMmma M3J1y4eHuid, 001aatonMX OJTHOBPEMEHHO CBOMCTBAMU YaCTHI] U BOJTHBI

2). Yactuia »JeKTpo-HEUTpalibHAs U JABMIXKYIIASCA CO CKOPOCThIO, MHOTO
0o0JIbIIIE CKOPOCTH CBETA.

3). DHeprus peHTreHOBCKOTO U3JIYYEHUS, MPOIIEIIIETO YePe3 BEIIECTBO

4. DHeprus cBeTa, MOIJIOLIEHHAS BEIIECTBOM.

24. Kaxosa npupooa o-u3nyuerus?

1). IToTOK 31EKTPOHOB.

2). IToToK MPOTOHOB.

3). IloTok siiep aTOMOB Teusl.

4). TloTok KBaHTOB DJJICKTPOMAarHUTHOTO W3Jy4YCHHS, HCITYCKAeMbIX
ATOMHBIMU SIJIPaAMU.

25. “B. Kakas eie yactuia o0pa3yercs B 3TOH sIEpHOM peakiyun?

1) IIpotoH.

2) 0. — 4acTHIIA.

3) HEUTpOH.

4) 3JIEKTPOH.

26. JIBa simpa renus CIMJIMCH B OJHO, IIPU ATOM OBUT W3JIy4YeH NMPOTOH. B
PE3yNbTATE ATOM peakiuu 00pPa30BaIOCh SIIPO:

1) 2L

2) /Be

3)SLi
4) ILi

Kputepuu onieHKH TecTa npu onpeieIeHUN TEKYIIEro peiTHHra CTy/IeHTa

19-20 6amroB — qaHbl IpaBUIbHBIC OTBETHI HA 91%-100% TecTOBBIX 3aIaHUIA.
17-18 GannoB - naHbl MpaBUJIbHBIE OTBETH HA 76%-90% TeCTOBBIX 3a/1aHUH.
14-16 GannoB - 1aHbl MpaBUJIbHBIE OTBETHI HA 60%-75% TECTOBBIX 3a/IaHUH.

0-13 6ay1oB - HaHBI MPABHIIBLHBIC OTBETHI MeHee, YeM Ha 60% TECTOBBIX 3aJaHUH.



