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8. YuebHbIn roa:  2024-2025 CewmecTp(bl): 3.4




9.llenn n 3apaum y4eO6HON ANCLUMNNUHDI

Llensmu oceoeHusi yuebHOU OucyurniuHel sensomcesi: PopMmmpoBaHue OCHOB
€CTEeCTBEHHOHAY4YHOW KapTUHbI Mupa 1 6a30BbIX 3HAHUIW NO PyHOAMEHTarnbHbIM pasgenam
PU3nKN.

3adayu y4ebHou oucyunnuHbl:POpMMPOBaHME HABbIKOB NPOBOAUTL (PU3NYECKMIA AKCMIEPUMEHT
n o6o6LaTh pesynbTaTblaKCnepuMeHTanbHbIXMCCNEea0BaHNIA, NCNONb30BaTb N3MEPUTENbHbIE
npnbopbl ANA n3yvyeHus Musndeckmx SBreHnn, NpeacTaBnaTb pesynbTaTbl HAbMAEHUN 1
N3MEepPEHU ¢ NOMOLLbI0 Tabnuy, rpadmMKoB U BbISBNATL HA 3TOM OCHOBE SMMNUPUYECKME
3aBUCMMOCTUN3YyYaEeMbIX ABMEHUIA, MPUMEHSATb NOMNyYeHHbIe 3HaHUA ANa 06bACHEHNS SBMEHUN,
NpOLLECCOB N 3aKOHOMEPHOCTEN (hr3NYeCcKon Npnpoapl Ans Guonorndecknx o6bEKTOBA Takke
NPUHLMMNOB OENCTBUSA TEXHUYECKNX YCTPOMUCTB, UCMONb3YeMbIX AN peLlleHns oruandecknx
3agav.

10. MecTto y4yebHoM gucumnnuubl B cTpykTtype OOI: YuebHas gucunnnunHa «561.0.20
OnTtuka n atomHas duamka» OTHOCUTCH K OCHOBHOW YacTu bnoka 1 «[QucumnnuHbl (Mogynn)»
depeparnbHOro rocyaapcTBeHHOro obpasoBaTtenbHOro ctaHaapTa Bbicliero obpasoBaHus —
cneymanuteT no cneumanbHocTn 30.05.03 MeamumHckasa kmbepHeTuka

TpeboBaHus K BXOAHbIM 3HaHUSIM, YMEHUSM U HaBblkaM: 0ByYyatoLmMimncsa OMKEH B NOSTHOM
00beme 3HaTb LLKOSbHbIN KYpC OM3KKK, YMETb pellaTb npocTenmne pusnyeckme 3agaydn.

AncumnnuHbl, 4na KOTOpbIX AaHHAA AUCLMNIMHA ABNAeTCa npealecteytowen: MonekynsapHas
6uonorus, OpraHnsauus Hay4HbIX 1 Meanko-bmnonormyeckmx nccrnegosanHuin, Obwasa n
MeauumHckass bnodumanka, MegnumnHckne GUOTEXHONOMMN, MONEKYNAPHO-KNETOYHbIE
MeXaHN3Mbl CBSI3blBaHMS NIEKAPCTBEHHbIX BELLECTB.

11. MnaHupyeMble pe3ynbTaTbl 0GYYEeHUA MO AUCUUNIIMHE/MOAYNIO (3HaHWUA, YMeHwus,
HaBbIKU), COOTHECEHHbIe CNNaHUPYeMbIMU pe3ynbTaTaMu OCBOEHUs obGpa3oBaTeribHOM
nporpamMmmbl (KOMMNETEHLMSAMU)N UHAUKATOPAMM UX JOCTUKEHUSA:

Kog HasBaHuve Koga(bl) WNuankaTop(bl) MnaHvpyemblie pesynbTaTtbl 06yveHus
KOMNeTeHuun
OrK-1 CnocobeH OrK- NcnonbayeT 3HaTb: PyHAaMeHTarbHble 3aKOHbI,
ncnonb3oBaTb 1.2 OCHOBHbIE nexatume B 0OCHOBE ABNEHNNGU3NYECKON
N NPUMEHATb €CTECTBEHHO- npupoabl B Guonornyecknx obbekrax,
dyHaameHTan Hay4Hble NOHATMSA | NPUHUMNbI paboTbl Npubopos,
bHbIE U n meToAbl ncnonb3yemblx A8 NpoBefeHns
npuKknagHble nccnegoBaHu Npy | U3NYECKOro IKCNepuMeHTa.
MeanuMHCKNe, peLleHmn
€CTEeCTBEHHOH npogeccmoHanb- | YMeTb: icnonb3oBaTh NpakTUyeckme
ayyHble HbIX 3a4ay) HaBblkW paboTbl C PUNHECKUM
3HaHWA ang obopyaoBaHneM, UCnonb3yembiM A5
NMOCTaHOBKN U npoBeAeHns PU3N4ECKOro KCnepMMeHTa.
peLleHus
CTaHAapTHbIX BnapeTb: HaBblkaMu NpoBeAeHUs
n hun3nyeckoro akcnepmMeHTa, aHanmsa
WHHOBALMOHH NOMyYeHHbIX B 3KCNEepUMeHTe
bIX 3agau 3aKOHOMEpPHOCTEN Ha OCHOBaHUN
npodgreccroHa dbyHOaMeHTanbHbIX PU3NYECKNX
NbHOM NPUHUMMNOB, ONNCAHUSA U NPeACTaBeHns
AeATenbHOCTH pesynbTaTtoBuccneayemblX On3nYecknx
NpoLLeCCoB.




OflIK-
1.3

NHTepnpeTtupyet
pesynbTathl
€CTEeCTBEHHO-
Hay4HbIX
nccrnenoBaHui Npu
peLleHnn
npogeccmoHarnb-
HbIX 3agav)

3Hatb: OCHOBHbIE (hnsnyeckme
3aKOHOMEPHOCTH, Nexallume B OCHoBe
hU3nYecknx NpoLLeccoB B Uccrnegyembix
o6beKTax uan4eckon npmpoapl.

YmeTb: O6bACHATL BbISIBIIEHHbIE
3aKOHOMEPHOCTU Uccneayemblx NpoLeccoB
N ABNEHUIN Ha OCHOBE (pyHOAAMEHTarNbHbIX
hbm3n4eCKNX 3aKOHOB U 3aKOHOMEPHOCTEWN.

Bnapetb: HarnsagHbiMmn cnocobamu
onucaHus nccrnegyemMbix mnsnyeckmx
SAIBNIEHUIN, OLIEHKN 3HAYEHUI N3MepPSEMbIX
M pacCyYNTbIBAEMbIX BESTUYMH,
npeacraBneHns pesynbTaToB NoMyvYeHHbIX
3aKOHOMEPHOCTEN.

12. O6bemM AMCUMNNIVHBbI B 3a4eTHbIX eAuHuuax/yac.(s coomeemcmeuu ¢ y4e6HbIM MIaHoOM)—

7 | 252

Popma NPOMEXYTOUYHON aTTeCTaL UM (3avem/sK3ameH)

13. TpyaoemkocTb No BuAam y4yebHomn paboTbl

3ad4eT, 3K3aMeH

TpyaoemMKoCTb
Bz yuebHoit paboTsl Bcero [o cemecTpam
Ne 1 cemecTtpa Ne 2 cemecTpa
KoHTakTHas pabota 154 74 80
nexkumm 34 16 18
. rpynnosble 50 24 26
B TOM 4mcne:
KOHCYMbTaumm
nabopartopHble 70 34 36
CamoctosaTensHasa pabota 62 34 28
lMpomexyToyHas aTTecTaumns 36 3aver Ok3ameH 36
NToro: 252 108 144




13.1. CopepxaHue AUCLUNIUHDI

n/n

HanmeHoBaHune pasgena

OUCLMMNIUHBI

CopepxaHve pasgena gucuuniunHbl

Peanusauuns
pasgena
ONCUMMIWHBI C
NMOMOLLBbIO
OHMawnH-Kypca,
OYMK *

1. Jlekuum

11

OnTuka

Tema 1. FeomeTpuyeckas onTuka.

3aKoHbl reoMeTpUYECKON ONTUKK. [TOHATME ONTUYECKOTO
n3obpaxeHns. 3epkana n nuH3bl. [Na3s u 3peHue.
OnTnyeckme NHCTPYMEHTHI.

Tema 2. UnTepdepeHumns ceeTa. [prmeHeHns
uHTepdepeHumm.

MoHATre o korepeHTHOCTU. Cnocobbl NonyyYeHns
KOrepeHTHbIX MCTOYHUKOB. HTepdepeHuus ceeTa.
"eomeTpuyeckasa n ontTudeckas pasHocTu xoaa.
MHTepdepeHumsa ceeTa B TOHKUX nnacTmMHax. Konbua
HbtoToHa.[llpuMeHeHue nHTepdepeHLnn ana KOHTPons 3a
KayecTBOM noBepxHocTu. OnpegeneHne n3amMeHeHust
nokasaTensamu npenomreHns ¢ NoOMOLLbIO
nHTEepdepeHUMoHHbIX onbiToB. MHTepdepomeTp XKameHa.
UanyyeHne Basunosa — YepeHkosa.

Tewma 3. udpakums ceeta.

Ondbpakumna ceeta. MNpuHumnn MNonreHca-dpeHens.
Ondbpakumna PpeHens n gudppakuma GpayHrodepa.
OndpakumoHHas peweTka. Paspewatowast cnocobHOCTb
ondpakumoHHon peweTkun. Kputepuin Paned. Monorpadus.
Tema 4. AsneHne ABOWHOro nyvyenpenomMneHmns.
Monspusauus ceeta.

fBneHue aBonHoro nyvenpenomnexHusa. OnTnyeckn
NonoXuternbHbIE N ONTUYECKU OTpULATENbHbIE KpUCTansbl.
OnTuyeckas nHgukatpucca. lNMonspusaunoHHble
ycTponcTtea. 3akoH Mantoca u 3akoH bptoctepa.
WHTepdepeHUns nonsapmnsoBaHHbIX Nyyen. BpalyeHue
NAOCKOCTN nonspu3aunn.

Tema 5. [lucnepcusa ceeta

Oucnepcua ceeta. HopmarnbHas 1 aHomarbHasi AUCNepcus.
OneKTpoHHasa Teopusa gucnepcuun. fucnepcus nnasmol.
OnekTpoonTudeckuin acpdekt. dhdekT 3eemaHna.

Tema 6. lornoweHne ceeta.llornoweHne ceBeTa. 3akoH

Byrepa — llambGepTa.

PaccesaHue ceeta. KombruHauuoHHoe paccesiHune cBeTa.
TTomnHecueHums. CNoHTaHHOE W BblHYXXAEHHOe
nsnyyenne. OcHoBbl hr3nkm nasepos. Micnonb3oBaHne
nasepoB B MeAULMNHE.

Tema 7. PoToadhdekT.PoToadhheKT. 3aKOHbI
doToadhdpekTa. YpaBHeHNE DNHLWITENHA AN
doToappekTa. laBneHune ceeTta.

Tema 8. 3akoHbl n3nyyeHvs abcontTHO YepHOro Tena.
TennoBoe usny4veHune. 3akoHbl U3ny4eHns abcontoTHO
yepHoro Tena. 3akoH Kupxroda. 3akoH Penesa-IxuHca.
YnbTpadumonetoBas katactpoda. 3akoH BuHa. 3akoH
CredaHa-bonbymaHa.

https://edu.vsu.r
u/course/view.p
hp?id=4181

1.2

ATtomHas ¢u3mka

Tema 1. SdbdekT KomntoHa. 'mnoTtesa ae bponng.
Mmnynbc dpotoHa. ekt KomntoHa. OnbIThl
Pe3epdopaa no paccesiHvio anbga-4actuL, BELLECTBOM.
Mogenu atoma. CooTHOLLEHNE HeonpeaeneHHOCTEN.
'vnotesa [e Bponnga. OnekTpoHHas MUKPOCKOMNWS.
Tewma 2.Moctynatel bopa.

Cepuu atoma Bogopoa.

https://edu.vsu.r
u/course/view.p
hp?id=4181



https://edu.vsu.ru/course/view.php?id=4181
https://edu.vsu.ru/course/view.php?id=4181
https://edu.vsu.ru/course/view.php?id=4181
https://edu.vsu.ru/course/view.php?id=4181
https://edu.vsu.ru/course/view.php?id=4181
https://edu.vsu.ru/course/view.php?id=4181

MoctynaTel Bopa. ATom Bogopoaa. Paguyc n aHeprus
AIEKTPOHHbIX OpOUT B atome Bogopoaa. CnekTpbl U cepun
aToma Bogopogaa. lNoctosHHasa Putbepra.

Tema 3. KBaHTOBO-MEXaHMYECKOE ONUCaHNE

MUKPOOOBEKTOB.
KBaHTOBO-MexaHu4eckoe  onMcaHue MUKPOODOBEKTOB.
YpaBHeHune LpeguHrepa. BonHoBas dyHKUMA.
lMoTeHuManbHble sMbl W MOTeHUManbHble Oapbepsbl.
TyHHenupoBaHue..

Tema 4. Tabnuua MeHgeneesa

KeaHToBble uucna. [MpuHuun T[Maynu. PacnpepeneHue
3NEKTPOHOB B aTtome Mo cocTtosHuAM. [lepmnoanyeckas
cuctema anemeHTtoB Mengeneesa.

Tema 5. PeHTreHoBckue nyun.PeHTreHoBCKME — NyuM.
Xapaktepuctmdeckoe M TOPMO3HOE  PEHTTEHOBCKOE
nanyyeHne. 3akoH  Moanu.  ®dusmyeckme - OCHOBBbI
NMPMMEHEHUST PEHTTEHOBCKOTO W3NyYeHUss B MeOuvLMHeE.
Oudopakuma peHTreHoBCKMX nyyvyen. Ycnosue Bynbga —
Bparros.

Tema 6. CocTaB 1 xapakTepUCTUKN aTOMHOIO SApa.

CoctaB M xapakTepucTukm atomHoro sgpa. Macca un
3HeprMa  cBsa3M  gagpa.  [lpupoga  agepHbIX  cun.
PagnoakTtMBHOCTb. Anbta-pacnag. Beta-pacnag.
HentpuHo.  lamma-usnydeHue.  ApepHble  peakuuw.
Peakuns peneHuns sgpa. LenHas peakumsa geneHus.
Peakuusi cMHTe3a aToMHbIX Saep.

Tema 7. Meauko-6uonormyeckme NpUMEHEHUA aTOMHbIX U
AOEPHbIX SABNEHUN. DNEKTPOHHbIN napamMarHuUTHbIN
pe3oHaHC W ero Meauko-OMonornyeckme MpUMeEHeHUs.
SAaepHbli MarHUTHbIA pe3oHaHc. MarHuTHo-pe3oHaHCcHas
Tomorpaduma. ekt Meccbayapa.

Tema 8. dusnyeckune OCHOBbI OENCTBUS MOHUIUPYIOLLNX
U3NyyYeHui Ha opraHusm.dusnyeckme OCHOBbI OENCTBUS
NOHM3NPYIOLWNX U3Ny4YeHU Ha opraHusMm. Mcnonb3oBaHue
pagvoHYKNNMOOB M HEUTPOHOB B MeauuMHe. YcKopuTenu
3apsKEHHbIX YacTuL, U UX UCNOMb30BaHME B MegULMHE.
Tema 9. JSneMmeHTapHble  YacTuubl.OfNeMeHTapHble
yactmupl. Kocmuuyeckoe wusnyyeHne. MioooHbl. Me3oHbI.
Yactmubl 1 aHTM4actuubl. [unepoHbl. CTpaHHOCTL WU
YEeTHOCTb 3neMeHTapHbIx YacTuu. Keapku.

JlaGopaTopHble 3aHATUSA

21

OonTuKa.

1. U3yyeHne 3aKkOHOB reOMeTpUYecKon ONTUKN.
2.M13yyeHne ABneHns nHTepdepeHunn ceeTa.
3.U3yyeHmne aBneHna gudppakumm ceeta.

4. .MN3y4yeHve aBneHns nonspusaunm ceeta.
5.M3y4eHmne aBneHus gucrnepcum ceeTa.

6. N3yueHune dotoadpekTa

7. 3y4eHune 3aKoHOB TEMNMOBOro U3ryyeHus

2.2

ATtomHas ¢u3uka.

1. OnbiTel Pe3epdopaa. (anekTpoHHasi paboTa)
2.M3yvenmne adphekta KomnToHa. PacyeT nocTosiHHOM
KomnToHa.(anekTpoHHas paboTa)

3. VI3yyeHmne onTuyecKknx cnekTpoB paspsiKeHHbIX ra3oB

4. OnbiTel PpaHka n Nepua.

5. NccnepoBaHne UCKYCCTBEHHOW pagnaumm (3NeKTpoHHas
paboTa)

6. ViccnepoBaHue XEéCTKOro KOCMUYECKOro U3NyYeHus.
(anekTpoHHas paboTa)

7. o3nmeTpus; (3nekTpoHHasa paboTa)

8. OKcrnoHeHuuWanbHbIN 3aKOH NOrnoLleHue ramma ny4veu;
(anekTpoHHas paboTa)

9. OnpepeneHue 3apsga anekTpoHa, MetogomM MunnuvkeHa.
(a3nekTpoHHasa paborta)




13.2. Tembl (pasgenbl) QUCUUNIIMHBI U BUAbI 3aHATUN

Buabl 3aHATWI (KONTMYECTBO YacoB)
Ne Haumerosarive Temb! pynnoBsle CamocTosaTenbHas
n/n (pasgena) gucumnnuHel | Nekuun KOHCYNLTALIN JTabopatopHble paGoTa Bcero
1 | OnTMKa. 16 24 34 34 108
2 | ATomHasa dun3uka. 18 26 36 28 108
Wtoro: 34 50 70 62 216

14. MeToanyeckue ykazaH1Msa Ans odyyaroLWmxca Nno 0CBOEHUIO AUCLUMNIIUHDI

CTyOeHTbl 3HaKOMATCS C TEOPEeTUYECKM MaTepuarnom B NpoLecce NEKUMOHHOIo Kypca, CamoCTOSATENBHO
npopabaTbiBalOT U YycBauBalT TeOpeTMYeckue 3HaHWs C WUCNOMb30BaHWMEM peKoMeHayemon y4dyebHowm
nutepartypbl, y4ebHO-MeToanYeCcKnx Nocobui, cornacHo ykasaHHoOMy cnucky (n.15).

Ha nabopaTopHbiX 3aHATUAX CTydeHTbl nubo wHAMBMAyanbHO, nNuBO B COCTaBe Manow rpynnbl
BbIMOSIHAIOT y4ebHO-uccnegoBatenbckylo paboty. B xoge BbinomnHeHuWs nabopaTopHbix paboT CTyAeHTbI
npuobpeTaloT HaBblkM obpaleHns ¢ nabopaTopHbiM 06OpPYAOBaHMEM W MHCTPYMEHTapueMm, CaMOCTOSTENbHO
OCYLLECTBMAIOT 3KCNEPUMEHTbI, PErucTpupyrloT, aHanusvpyloT W WHTEepnpeTUpYT pesynbTatbl (uanyeckunx
nccnegosaHwii. PesynbTaThl nabopaTopHon paboThl, BKMoYas HeobxoaMMmble pacyeTbl, 3aKMiOYeHMs U BbiBOAbI,
OTBETbI Ha BOMPOCHI (3a4aHus) odopmnsaoTcsa B paboyen TeTpaau CTyaeHTa B BUAEe NpoToKona uccnenosaHuns. B
KOHUEe nabopaTopHOro 3aHATMA pesynbTaTtbl M maTepuansl paboTbl OOKNaAablBalOTCA npenogasaTento, npu
HeobxooumMocTn 06cyxxaatoTes B rpynne (otyeT o nabopaTtopHOM 3aHATUN).

15.NMepe4yeHb OCHOBHOW W [ONONMHUTENLHOW nUTepaTypbl, PEeCcypCcoOB WHTEpHeT,

HeoO6XxoAUMBbIX ANA OCBOEHUA AUCUMUNIIUHBI (Criucok numepamypbl 0hOPMISEMCS 8 COOM8ememeauu
¢ mpebosaHuamu FOCT u ucrionb3yemcs obwasi Ckeo3Hasi Hymepauusi 07151 8cex 8UO08UCMOYHUKOB)

a) oCHOBHas nuTeparypa:

Ne n/n McTouHUK

paboeckul, P. U. Kypc cbusuku [QnekmpoHHbIl pecypc] / [pabosckuli P. . — 12-e u3d.,
cmep. — CaHkm-llemepbype : [laHb, 2012 .— 608 ¢. — [onyuweHo Hay4yHo-Memodu4yeckum
coeemom o ¢pusuke MuHucmepcmea obpasosaHusi u Hayku Poccutickolti ®edepayuu 8

1 Kadyecmee y4yebH020 nocobus 0nsi cmydeHmo8 8biclUX y4ebHbIx 3agedeHul, obyyarowuxcs rno
ecmecmeeHHOHayYHbIM U MEXHUYECKUM HarnpaereHusm u creyuansHocmsam. — KHuea u3
konnekuuu JflaHb - ®u3uka .— ISBN 978-5-8114-0466-7 .—
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3178>.

Kypc epusuku : [yyuebHoe nocobue 0risi UHXeHep.-mexH. crneyuansHocmed aysos] / T.U.

2 Tpogpumosa .— 21-e us0., cmep. — Mockea : UsGamenbckul ueHmp "Akademus”, 2015 .— 557,
[1] c. : un. — (Bbicwee obpasogaHue) .— [1pedm. ykas. : ¢.537-[549]

Kypc epusuku : [yuebHoe nocobue 0risi cmyd. emy3sos] / A.A. emnacgp, 6.M. Heopckul .— 10-e

3 u30., cmep. — Mockea : U3Bamenbckul ueHmp "Akademus”, 2015 .— 719, [1 ] c. : un., mabn. —
(Bbicwee obpasosaHue) .— lpedm. ykas.: ¢.693-[713]

6) fononHuUTENbHasa NuTeparypa:

Ne n/n NcToYHMK

JlugeHuee, H. M. Kypc cbusuku [OnekmpoHHbIl pecypc] / JlueeHuyes H. M. — 7-e, cmep. —
Cankm-lemepbype : flaHb, 2012 .— 672 ¢. — KHuza u3 konnekyuu flaHb - dusuka .— ISBN

4 978-5-8114-1240-2 .—
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pll id=2780>.
5 Pemu3zos, A. H. YuyeBHuK No MmeanumHckon n 6ruonormudeckon gusuke / A.H. Pemusos, A.l.

MakcuHa, A.A. NoTtaneHko .— M3ga. 6-e, ctep. — M. : podha, 2005 .— 558 c.
Kypc dmsukm : B 3 . / CaBenbes U. B.

T. 2: OnektpuyectBo. KonebaHusi u BonHbl. BonHoBagd ontuka. T. 2 / CasenbeB UN. B. — 5-e

6 n3g., ctep. — 2018 .— 468 c. — JonyweHo HayyHo-meTOoaNYECKMM COBETOM MO (hursmke
MuHucTepcTBa obpasoBaHusa 1 Hayku Poccuiickon ®egepaunm B kadectse y4ebHoro nocobus
ANsi CTYAEHTOB BbICLUMX Y4€OHbIX 3aBeAeHNA, 06y4atoLLMXCA N0 TEXHUYECKUM U
TEXHONOIMYECKMM HanpaBneHusM u cneymnanbHocTaM .— Kuura ns konnekuum Jlanb - ®usuka



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5017&TERM=%D0%93%D1%80%D0%B0%D0%B1%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%A0.%20%D0%98.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3178
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5184&TERM=%D0%9B%D0%B8%D0%B2%D0%B5%D0%BD%D1%86%D0%B5%D0%B2,%20%D0%9D.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2780

.— ISBN 978-5-8114-0686-9 .— <URL.:https://e.lanbook.com/book/100927>.

[ DetanbHag nHdopmaums ]
Kypc dpumankm : yyeb.nocobure onsa cTygeHToB By30B, 06y4aroLLMXCH NO TEXH. N TEXHOSOT.
HanpaeneHuam n cneymansHoctam / Casenses . B.

T. 3: KsaHToBas ontuka. ATomHasi omsmka. dPusnka teepaoro tena. dPmnsmka atTomHoro sgpa um
7 anemMeHTapHbIX Yactuy: YyebHoe nocobue : YyebHoe nocobue. T. 3/ CaBenbes U. B. — 6-e
n3g., ctep. — 2018 .— 308 ¢. — JonyweHo Hay4yHo-meToan4eCKkMM COBETOM MO huramke
MuHucTepcTBa obpasoBaHus 1 Hayku Poccunckon ®egepaunm B kayectse y4ebHoro nocobus
ONSA CTYAEHTOB BbICLUMX y4eBHbIX 3aBeeHnn, 0Oy4atoLnXCs N0 TEXHNYECKUM U
TEXHOMOrMYEeCKNM HanpaBneHnsam u cneyunanbHocTsaM .— KHura 3 konnekumm Jlans - dusuka
.— ISBN 978-5-8114-0687-6 .— <URL:https://e.lanbook.com/book/98247>.

Kypc obwen dmsmkmn / 3ucman I'. A., Togec O. M.

T. 3: OnTuka. ®usnka aTomoB 1 Monekyn. dusnka aToMHOro sapa 1 MMKpodacTul, : ydedHoe
nocobue. T. 3/ 3ucman . A., Togec O. M. — 7-e uag., ctep. — 2019 .— 504 c. — JonyuieHo
HayuHo-meToamyeckum coBeTom no cmsmke MuHmuctepctea obpasoBaHus n Hayku Poccumnckon
8 depnepaumm B kayecTBe y4ebHOro nocobust Ans CTyaeHTOB BbICLLUMX y4eOHbIX 3aBeeHNUN,
0o0yy4arLMXCS NO TEXHUYECKUM, ECTECTBEHHOHAYYHbIM M Negarormyeckum HanpaBieHUsIM u
cneyuanbHoctaM .— KHura mns konnekumn Jlanb - dusmnka .— ISBN 978-5-8114-4103-7 .—
<URL:https://e.lanbook.com/book/115202>.

B)MH(OPMAaLIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchbl (orumnansHble pecypebl MHTEPHET)™:
Ne n/n Pecypc
1. | https://www.lib.vsu.ru - 9nekTpoHHas 6ubnmoteka BI'Y
2. | http://www.iprbookshop.ru - QnekTpoHHO-6ubnMoTevHasn cuctema IPRbooks
3 http://biblioclub.ru/ - 3nekTpoHHO-OMONMOTEYHass cuctema "YHuBepcuTeTckasi OMGnMoTeka
" | online"
4. | www.elibrary.ru - Hay4YHasi anekTpoHHast bubnunoTteka
5. | https://edu.vsu.ru/course/view.php?id=4181

*

BHavane ykasbiBawoTca OBC, ¢ koTopbiMM wumetoTcs goroBopa Yy BIY, 3ateM OTKpbITble 3MEKTPOHHO-
obpaszoBarerbHble pecypcbl, OHMNanH-kypcbl, AYMK

16. NMepe4veHb y4eOHO-MeTOaQNYECKOrO obecneyvyeHns ANs CaMOCTOATEeNbHOM paboTbl

Ne n/n NcToYHMK

JTaGopaTopHbIN NPaKTMKyM MO BOSIHOBOW ONTHKE [ONEKTPOHHbIN pecypc] : y4ebHo-
MeToamyeckoe nocobue : [Ana cTyd. 1-ro u 2-ro KypcoB 04HON popMbl 0BYYEHMSA €CTECTB.-Hayu.
dak.; ana HanpaenexHun u cneumansHocTen 05.03.01 - Neonorus, 05.03.02 - Meorpadus,
05.03.06 - Okonorusa u npupogononbs3oBaHue, 06.03.01 -buonorus, 06.03.02 - NoysoBeaeHue,
04.03.01 - Xumug, 04.03.02 - Xumus, cmnsmka n mexaHunka matepumanos, 30.05.01 -
MegauumHckas buoxmmus, 30.05.02 - MegumumHckas 6uodmsmka, 30.05.03 - MegnumHckas
knbepHeTuka, 04.05.01 - dyHgameHTanbHasa 1 npyknagHas xmmus] / BopoHex. roc. yH-T ; COCT.:
J1.T. HectepeHko, A.M. Conogyxa, W.J1. FmyxoB .— 3OneKTpoH. TekcToBble AaH. — BopoHex :
WN3patenscknii gom BIY, 2018 .— 3arn. ¢ Tutyn. akpaHa .— CBo60OAHbIN 4OCTYN U3 MHTPaceTu
BI'Y .— TekctoBbi ann .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-253.pdf>.
Kypc obLien durankun. JlTabopaTopHbIi NpakTUKyM Mo BOSIHOBOW M KBAHTOBOW OMNTUKE
[BnekTpoHHEIN pecypc] : y4ebHO-MeToanYeckoe nocobue : [ans ctyd. 1- 2 K. AHEB. OPMbI
00y4yeHust; anst HanpaesneHun n cneumansHocten: 05.03.01- Meonorus, 05.03.02 - M'eorpadus,
05.03.06 - Bkonorusa u npupoaononb3oaHue; 06.03.01 - buonorus, 06.03.02 - NoyBoBeaeHME,
04.03.01- Xvmus, 04.03.02 - Xumus, pmsnka n mexaHmka matepuanos, 30.05.01 -
MegawuumnHckast uonorus, 30.05.02 - MegnumHckas 6uodmsmka, 30.05.03 - MeguumnHckas
knbepHeTuka, 04.05.01 - dyHgameHTanbHasa 1 npuknagHas xmmus] / BopoHex. roc. yH-T ; COCT.:
JI.T. HectepeHko, A.M. Conogyxa, I".C. ['puropsiH .— OneKTpoH. TeKCToBbIe AaH. — BopoHex :
Wapatenbckuii gom BI'Y, 2019 .— 3arn. ¢ TuTyn. akpaHa .— ONeKTPOH. BEpPCUs neu.
nybnukauumn .— CeoboaHbIn goctyn us nitpacetm BI'Y .— TekctoBble cannel .— Windows
2000 ; Adobe Acrobat Reader .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-
118.pdf>.



https://e.lanbook.com/book/100927
https://lib.vsu.ru/zgate?present+7403+default+2+1+F+1.2.840.10003.5.102+rus
https://e.lanbook.com/book/98247
https://e.lanbook.com/book/115202
https://www.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=4181
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-253.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m19-118.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m19-118.pdf

17. OO6pasoBaTtenibHble TEXHONOrMWU, UCNONb3yeMble TMpU peanusauum y4yeOHOWM
OUCUMNNWHBLI, BKMOYass [AUCTaAHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
anekTpoHHoe oby4yeHue (D0), cmewaHHoe obyuyeHue): lMporpamma Kypca peanusyeTcsi C
NPUMEHEeHNeM ANCTaAHUMOHHBIX TEXHOMOrMn ra nnatgopme obpasoBaTenbHOro mnopTana
«ONEeKTPOHHbLIN YHMBepcuTeT BI'Y» (edu.vsu.ru)

18. MaTepnanbHO-TeXHU4YECKOe obecneyeHme AUCLUNIIUHDI:

MomeleHnss OnNs NPOBEAEHUS TNEKUMOHHbIX M NabopaTopHbIX 3aHATUIA  YKOMMNEKTOBaHbI
HeoGXxoOQuMoW creunanM3aMpoBaHHON y4ebHoM Mebenblo M TEeXHUYECKMMU cpeacTBamu ans
npeacTaBnennss y4ebHon wnHpopMauumn ctyaeHTam. JlabopaTopHble 3aHATUS NMPOBOAATCS C
Mcnonb3oBaHNeM y4ebHOro o6opyaoBaHns:

Ne nn HaumeHoBaHne

1 Komnnekc MYK-OB

2 Komnnekc MYK-OK

3 YcrtaHoBka PMC Ne 5

4 YctaHoka ®I1K 11

5 YctaHoBka ®I1B-05-4-1

6 YctaHoBka ®I1B-05-2-2

7 YcrtaHoBka PI1B-05-3-4

8 YcrtaHoBka ®I1K-2

9 Ocunnnorpad C1-68

10 Komnnekc MYK-OB

11 MonsipumeTp kpyroson CM-3

12 Mwukpockon nonspu3aLmoHHbIN

13 CucteMHbIn 6ok Intel

14 MoHuTop 19 LCD Samsung

15 MoaynbHbIn y4ebHbin komnnekc MYK-OB
«BonHoBas ontunkay

16 MopaynbHbIn y4ebHbIN KOMMJIEKC
«KBaHTOBas onTuka»

19. OueHo4Hble cpeacTBa Ansd npoBeneHusA TeKyLI.l,eVI n HpOMe)KyTO'-IHOﬁ aTtrectauumn

MopaaoK OLEHKN 0CBOEHMSA 0By4Yalowmummncs y4ebHoro mateprana onpeaenseTcs
coaepkaHMeM crieayoLwmx pa3aenos ANCLUMMNIUHBIL

HavnmeHoBaHue WHankaTop(bl)
,-Il\;gn pasfdena aucumninHbl KO“&';?;)GH AOCTWXEHUA OueHouHelecpeacTsa
(mogyns) 4 KoMneTeHuummn
OnTuka. 1. Tecm«[llpupoda u obwue ceolicmea
ceema»
1. OnK-1 825%; 2. Tecm «BornHosble ceolicmea ceemay
el 3.Tecm «KeaHmosbie ceolicmea ceema
ATomHas dumsmka. OnK-1 OMK-1.2 4. Tecm «CmpoeHue amoma»
2. OI‘IK-1.3 5. Tecm «AmomHoe s0po»
) 6. Tecm «BHympusiOepHbie rnpouecchi»
MpomexyToyHas aTTecTaums KoMMAnekT Bonpocos 1
dopMa KOHTPON4 - 3K3ameH P




20 TwvnoBble oOLEHOYHble cpeaAcTBa U MeToOAMYEeCKMe MaTepuanbl, onpegenswowume
npoueaypbl OLeHNBaHUA

20.1 TeKywMin KOHTPOIb ycrneBaeMocTun

KOHTpOSb ycneBaemMocTh No UCLMNINHE OCYLLECTBNSETCA C MOMOLLLIO CleayroLmMX OLEHOYHbIX
CpefcTB:
1. Tecm «[lpupoda u obwjue ceolicmea ceema»
2. Tecm «BornHosble ceolicmea ceemax
3.Tecm «KeaHmoenbie ceolicmea ceema
4. Tecm «CmpoeHue amoma»
5. Tecm «AmomHoe s0po»
6. Tecm «BHympusidepHbie rnpoyecchbl»

(HaumeHo8aHuUe OUEeHOYHO20 cpedcmea meKyu,e20 KOHMPOsis ycriegaemMocmuy)
lMpumepni:

Nyu cBETE NafaeT Ha rpaHvLy pasaena ABYX cped nod yraom 32° . Onpeaenuts NokasaTens NPeoMAeHIa Ny BTOPOi Cpedsl,
eCNK NOK33aTenk MPENOMAEHIE Ny MEPEORA Cpel paseH 1,65, 3 MPEAOMASHHEIR W OTDEXEHHEIA NyUM B33MMHO
NepneHAUKYAAPHEI.

BelbepuTe 0AMH OTBET:
143

MpaBunbHEIA OTBET HE NpVBedeH
113
133

103

Onucanne TexHonormm npoeegeHus: B mecme 20 sonpocos. [NpasurnbHbeili omeem Ha 80ripoc
oueHuesaemcs 8 5 basnos.ns esinonHeHUss mecma omeodumcs 20 muHym. Kaxdomy 3adaHuio daemcs 5
8apuaHmos omeema, U3 KomophbIx npasusibHbil 00UH. BHUMamernbHO npodyumatme kaxdoe 3adaHue u
npednonazaeMbie 8apuaHmsi omeema. Omeeuyalime mosbKO M10C/Ie MO0, KaK 8bl MOHSIU 80MPOC U
rpoaHanu3uposarnu ece gapuaHmsl omeema.

TpeboBaHUA K BbINONHEHWNIO 3a4aHMIA (UK LWIKanbl N KPUTEPUM OLIEHMBAHUS)

KpuTepum oLeHOK TecTa NoGannbHO-PeNTUHIOBOWN CUCTEME:

OTnuyHo: 6onee 80 Gannos..
Xopouwo: 61 — 80 6annos.

YpoBnetBoputenbHo: 41 — 60 6annos.
HeynoeneTrBoputensHo: meHee 40 6annos.

MepeyveHb 1abopamopHsix pabom (cm nyHkm 13,1) mpeboeaHus Kk npedcmasneHuro nopmaonuo
CTyOeHT umeeT NpaBo Ha BbINOMHEHWE nabopaTopHo paboTbl MO OPUrMHANBLHOW METOAUKE C cornacus
npenogaearerns 1 nog ero HabnogeHem - npu 6e3ycnoBHoM cobnogeHun TpeboBaHuiA ycnoeuin 6e3onacHocTu.
CTtyneHT 0bs13aH ABUTLCA Ha NabopaTopHOe 3aHATME BO BPEMS, YCTAHOBIIEHHOE pacnucaHneM, u ¢ HeobxoaMMon
npegBapuTensHOM NoaroToBkon. K BbinonHeHMo nabopaTopHon paboTbl 4ONycKalTca CTyAEHTbI, NoATBEPAUBLUME
rOTOBHOCTb B 0O6beme TpeboBaHU, CoaepXKaLlMxcsi B METOOUYECKNX YKa3aHuaX K nabopaTtopHon paboTte u (1nu) B
YCTHbIX NPeABapUTENbHbIX YKasaHusax npenogasartens. B xone nabopaTopHbIX 3aHATUNA CTyAEHTbI BegyT
HeobxoguMble 3anvcu, CocTaBnAalT (Mo TpeboBaHMIO NpenogaBaTens) UTOrOBbIV MUCbMEHHbIV OTYET UMK 3r1ekK-
TPOHHBIV BapuaHT oT4YeTa. Ha nepBom 3aHATMM LMKIia nabopaTopHbiX paboT npenoaaBaTenb JOIDKEH AaTb
KOHKPETHbIE YKa3aHWsi N0 COCTaBIEHNIO 1 OCDOPMIIEHMIO OTYETOB C Lienbio obecnevyeHnsa egnHoobpasus. B
3aBUCUMOCTM OT OCOBEHHOCTEN LMKna nabopaTopHbIX 3aHATUIA OTYET COCTABMSETCS KaXablM CTYAEHTOM
MHONBMAYanbHO, MO0 OOLWMI OTYET - MOArPYNnon u3 2-3 CTyOEeHTOB.

Mo okoH4YaHUKM nabopaTopHol paboTbl CTyAEHTbI 00S3aHbl NpeacTaBUTL OTYET NpenoAaBaTernto AN MPOBEPKU C
nocneayouien 3awmTon.



Mo cornacoBaHuio ¢ NnpenogasaTenem gonyckaeTcs NnpeacTaBieHne n 3alumTa oT4yeTa o nabopaTopHom
paboTe BO BpeMsi criefytoLlero nabopaTopHOro 3aHATUA UK B UHAWBUAYarNbHbIE CPOKWU, OTOBOPEHHbIE C
npenogasaTtenem. B koHUe nabopaTopHOro 3aHATUS npenofasaTenb oueHMBaeT paboTy cTyaeHTa nyTem
NpoBepKn oT4yeTa 1 (Unu) ero 3awwmnThbl (cobecenoBaHus).

Tpe6oBaHUs K BbINOSHEHWNIO 3a4aHWUI (UK LWKasbl U KpUTEPUN OLIEHVBaHWS)

3auTeHo: YcnelwHble OTBETLI HA BOMPOCHI NpenogaBaTtens no TeKCTy Nporpammbl.
MpepoctaBneHne otyeta no nabopaTtopHomn paborTe.

He 3auteHo: OTCyTCTBME LLEeNOCTHOro NpeAcTaBneHms no Teme n ot4yeTa no nabopatopHomn
paborTe.

20.2 MpomexyTouHas artrectauus. [1poBoauTCA MO pesynbTatam Tekywmx atrectauun. Ons
CTYOEHTOB, He NpoLlleLlmxX TEeKyLMe aTTecTaunmn, NPpoMexyTodHas atTectauma no gucumnnuHe
ocywiectengaeTca ¢ nomowbio KMUM B dopme, npegyCMoTpeHHON Y4ebHbIM nnaHoMm (3ayerT,
3a4eT C OLEHKOW, 3Kk3ameH), NMbo O4HO, NMMBO ANCTAHUMOHHO C MPUMEHEHMEM 3NEKTPOHHbLIX
CpeacTB KOMMYHMKaLNW.

MepeyeHbsornpocos K ak3ameHy (Komnnekt Bonpocos 1)
1. 3aKkoHbI reoMeTpuyecKor ONTUKK. NoHATUE ONTUYECKOro N306paxeHus.
2. 3epkana v nuH3bl. [Na3 n 3apeHne. ONTU4ecKMe NHCTPYMEHTHI.
3. MoHaTne o korepeHTHOCTU. Cnocobbl NONYy4YEHUS KOrepeHTHbIX MCTOYHMKOB. NHTepdepeHuns ceeTa.
4. M'eomeTpuyeckas n ontmyeckasi pasHoctn xoga. NHTepdepeHuns cBeta B TOHKMX nnactuHax. Konbua
HbloToHa.
5. MNpuMeHeHne nHTepdepeHLMn O KOHTPOMS 3a Ka4eCcTBOM NoBepxHocTU. OnpeaeneHne nameHeHus
rnokasaTtensmm npenomeHnss ¢ NOMOLLb0 MHTEPdEpPEHUMOHHbIX onbiToB. NHTepdepomeTp »KameHa.
M3nyyeHne Basunosa — YepeHkoBa.
6. Audpakuma ceeta. MpuHuun MNorreHca-PpeHens. Audpakumsa PpeHens n gudpakumna PpayHrodepa.
7. OndppakumoHHas peweTka. Paspelwarowas cnocobHocTe AndpakumoHHon peweTkn. Kputepuin
Panes. Nonorpadusa
8. fBneHue gBoviHOro nyyenpenomneHuns. ONTUYECKM NONOXUTENbHbIE U ONTUYECKN OTpuUaTenbHbIe
kKpuctannbel. OnTudeckas uHaukatpucca. [MonspusaumoHHble ycTponctBa. 3akoH Manca m 3akoH
Bptoctepa. NHTepdepeHLma Nonapmu3oBaHHbIX Nyyden. BpaleHne nnockocTy nonspmsaumu.
9. Oucnepcua ceeta. HopmanbHas 1M aHomanbHas gucrnepcus. ONeKTPOHHas Teopust AMCMIepCuM.
Oucnepcna nnasmel. AnektpoonTtudeckuin addekt. ddbdekt 3eemaHna.
10 MornouweHne ceeTa. 3akoH byrepa — JlambepTa.
11. PaccesiHne ceeTa. KombnHaumnoHHoe paccesiHme cBeTa. JIloMUMHecLeHUMS.
12. CnoHTaHHOE W1 BbIHYXAeHHoe u3nyyeHne. OcHoBbI (hm3mkn nasepos. Vicnonb3oBaHue nas3epoB B
MeauLmnHe.
13. doTtoadhhekT. 3aKkoHbl poToadhdekTa. YpaBHeHMe IvHWTerHa Ana doTtoadpdekta. [dasneHuve
ceeTa.
14. Tennosoe n3sny4deHne. 3akoHbl N3nyyYeHnsa abcontoTHO YepHoro Tena. 3akoH Knpxroda.
15. 3akoH Penesa-[xuHca. YnbTpaduonetoBas katactpoda. 3akoH BuHa. 3akoH CtedaHa-bonbumana.
16. Wmnynec dcoTtoHa. Sdpekt KomntoHa. OnbiTel Pesepdopaa no paccesHuo anbga-yactuy
BeuwectBoM. Mogenn atoma.
17. CooTHowweHne HeonpeaeneHHocTen. [nnotesa [e bponng. OnekTpoHHass MUKPOCKONUS.
18. Moctynatel Bopa. ATom Bogopoaa. Pagnyc n aHeprnsa anekTpoHHbIX opbuT B aTome Bogopoaa.
19. CnekTtpbl 1 cepun atoma Bogopoaa. lNoctosHHas Putbepra.
20. KBaHTOBO-MexaHM4eckoe onnucaHne MMKpoobbekToB. YpaBsHeHue LpegnHrepa. BonHoBas oyHKUMS.
21. MNMoTeHumnanbHble Mbl U NOTEHLUManbHble 6apbepbl. TYHHENUPOBAHKE.
22. KsaHTtoBble uucna. lMpuHuun [Maynu. PacnpegeneHne SneKTpOHOB B aToMe MO COCTOAHUSAM.
Mepuoanyeckasn cuctema anemeHToB MeHgeneesa.



23. PeHTreHOBCKMe nyyn. XapakTepmucTMyeckoe n TOpPMO3HOE PEHTTEHOBCKOE u3nyyeHune. 3akoH Mosnw.
dunsmyeckme 0CHOBbI MPUMEHEHUS PEHTIEHOBCKOIO U3MydeHnss B MeanuunHe. Oundpakumns peHTreHOBCKUX
nyyen. Ycrnosue Bynba — bparros.

24. CocTaB 1 xapakTepuUCTUKM aTOMHOro siapa. Macca n sHeprus ceasu sapa. Npupoaa saepHbIX Cun.
25. PagnoaktnsHoctb. Anba-pacnag. beta-pacnag. HentpuHo. Nlamma-mnsnyyeHme.

26. ApepHble peakumn. Peakuna genenuvs agpa. LlenHasa peakunsa genexus. Peakumsa cMHTe3a aTOMHbIX
s4aep.

27. ONEKTPOHHbIN MapamMarHUTHbIA Pe3oHaHC N ero meauko-buonorvdeckne NPUMEHEHUs. AnepHbii
MarHuUTHbIN pe3oHaHc. MarHMTHO-pe3oHaHcHas Tomorpadus. ddekt Meccbayapa.

28. ®usmyeckme OCHOBbl OEUCTBUS WOHUIUPYIOLLMX WU3MNYYEHWA Ha opraHuaMm. Mcnonb3oBaHue
paguoHYKNMAOB N HEUTPOHOB B MeAUUMHE. YCKOPUTENN 3apsiKeHHbIX YacTul U UX UCNOoMb3oBaHWe B
MeauumHe.

29. OnemeHTapHble YacTuubl. Kocmuyeckoe unanydeHme. MiooHbl. Me3oHbl. YacTuubl U aHTU4acTuubl.
MnepoHbl. CTpaHHOCTb U YETHOCTb 3NEMEHTapPHbIX YacTuy,. Keapku.

OnuncaHune TexHonormum npoBeaeHnA.

lMpomexyToyHas aTTecTauuss nNpoBOOMTCA B COOTBETCTBMM C [lonoxeHnem o
NMPOMEXYTOYHON aTTecTaumm obyvarowmxca no nporpamMmmam Bbicwero obpasoBaHusa. [Mo
peweHnio kadeapbl MPOMEXYTOYHas aTTecTtauus NpPoBOAUTCA MO pes3ynbTaTaM  TeKyLmx
aTTectauun, HO He paHblle 3aBeplleHus BCeX BWAOB 3aHATUA NO  AUCUMMIINHE,
npenyCMOTPEHHbIX  Y4yebHbiM nnaHoMm. OueHKM BbICTaBMSAKOTCA B COOTBETCTBUMM C
npuBeAeHHbIMM  KpuTepmamn. [na CTyAeHTOB, He npoweawmx TeKylwme artTectaumu,
NPOMeEXyToYHas aTtTectauus no AucumnimHe ocyuwiectsnsetcsa ¢ nomowbto KMM B dopme,
npegycMOTPEeHHON Y4YeOHbIM nraHoM (3a4eT, 3a4eT C OLEHKOW, 9Kk3aMeH), NiMbo o4Ho, nmbo
ANCTAHUMOHHO C MPUMEHEHMEM  3NEKTPOHHbLIX CPeacTB  KOMMyHukauun. KUM  ans
NMPOMEXYTOYHON aTTecTaumm npeacTaBnsaoT cobor nepevyeHb TEOPEeTMYECKMX BOMPOCOB,
NoO3BONSAOLWME OLEHUTb YPOBEHb MNOJSTYYEHHbIX 3HAHWN. KpuTepum OueHMBaHWSA MPUBEAEHDI
BblLLE.

OK3ameH npoBoauTcs B o6bemMe nporpammbl y4ebHom gucumnnuvHbel. B GuneT k ak3ameHy
BKMNIOYAOTCSA OBa  TEOPETMYECKMX BOMpoca W3  pas3HbiX  pasgenoB  MNporpamMmbl.
MpepBapuTenbHoe O3HaKoOMIieHMeobyyalowmxess ¢ buneTtamm K 3K3amMeHy He paspeluaeTcs.
Cpawowmn ansa coayun sk3ameHa NpeabsaBnsieT NpenogaBaTesiio CBOK 3a4ETHYH KHUXKY, Nocne
yero nNu4Ho Gepet OGuneT, HasbiBaeT ero HoOMepu npuctynaeT K nogrotoeske oteeTta. llocne
noaroToBKM K OTBETY WAM MO WCTEYEHMN OTBEAEHHOrO ANl 3TOr0 BPEMEHU COalLWMiA
AoKnaabiBaeT npenogasaTento 0 FOTOBHOCTU U C €ro paspeLleHns Unm rno Bbl30OBY OTBeYaeT Ha
nocrtaerneHHble B buneTe Bonpocskl. [1o okoH4YaHUKM OTBETA Ha BOMpOChl Buneta npenogasaTtenb
MOXeT 3aZaBaTb AOMNOMHUTENbHbIE N YTOYHSAIOLWME BONPOCHI B Npegenax ydebHoro maTtepuana,
BblHECEHHOrO Ha 3a4yeTr. Cpawwme, 3aMedeHHble B NOMOWM Apyr Opyry, a Takke
NoSb3yLLMECS HepaspeLlleHHbIMM NocobusaMM 1M pasnMyHOro poda 3anucamu, a Takke
HapyLLaloLlmMe yCTaHOBIIEHHbIE MpaBuna Ha 39K3aMeHe, yaansiTCca C ayauTopun C OLIEHKOWM
He3a4TeHo.

20.3 ®oHA OuUEeHOYHbIX cpeacTB CGHPOPMUPOBAHHOCTU KOMMNETEHLUUN CTYAEHTOB,
pekoMeHAyeMbIn Ans NpoBeAeHUsA ANarHOCTUYEeCKUX paboTt

ﬂepequb 3ap,a|-|m71 AnA NPpoBepKu C(bOpMMpOBaHHOCTM KoMneTeHUnn
1) TecToBble 3a0aHUS:

1. Kak Ha3biBaeTcs ntoboe OTKINOHEHWE pacnpoCcTpaHeHNst BOMH BONN3M NpenaTCcTBUA OT 3aKOHOB
reoMeTpuyecKkor onTuKK? a) gudpakums, 6) HTepdepeHUust, B) nonspusawuus, r) aucnepcus, 4) npaBuribHbIN
OTBET HE NPUBEAEH.

BepHbi oTBeT A



2. Kakvm ypaBHeHWeM onucbiBaeTcst BHeLHUIA hoToaddekt? R = oT*, 6) | = |0 cosa,s) | =1, cos? a,r)
2
hy = A+T , 4) NpaBWnbHbIN OTBET He NpuBeaeH. BepHbin otBeT I

2) cuTyaUMOHHbIe 3afaHusl C pa3BepPHYTbIM OTBETOM CMOXHbIE :

1. MNpwuHATO cuuTaTh, YTO NpU ghomocuHmese (npouecce npespalleHus yrnekucroro rasa CO:2 B yrnesogopoapl
no4 AeNCTBMEM 3HEPrMM CONTHEYHOIO CBETa B HEKOTOPbIX pacTUTENbHbIX MUIMEHTax, Hanpumep B xriopodunine) Ha
npeepaLleHne ogHon monekynbsl CO 2 B yrneBogopof n Oz Tpebyetcs okono 9 choToHoB. Mpeanonoxmm, 4to
ONvHa BOMHbI NagatoLwero Ha pacteHune ceeta paBHa A = 670 HM (xnopodunn cunbHee BCero NornowaeT B
AnanasoHe anvH BonH ot 650 go 700 Hm). Kakas sHeprusa TpebyeTtca ansa dotocmHTesa?. Kakos K[ do-
TocuHTe3a? ObpaTHas XMMMYeckasa peakums xapakrepuayeTcsl aHeprosblgeneHnem 4,9 aB Ha ogHy Monekyny
CO..

Kputepum oueHnBaHus:

a) E =hv - sanucana sneprus ogHoro dotoHa. (2 6anna)

c o
O)v = z - 3anucaHa CBsI3b YacTOTbl C ANIMHON BOMHbI cBeTa. (2 6anna)

C
B)E=9-h z = 2.7*1018 [Ix unn 17 3B — HalgeHo YncneHHoe 3HavyeHne 3Heprum AeBaTU POTOHOB (SHeprus ans

doTocuHTE3a). (2 6anna)

nosues

r) 7 =—2%.100% - sanucaHo Buipaxenue ana KMNJ. (2 6anna)

A) N = 29% - HaraeHo yncneHHoe 3HadveHne Krf. (2 6anna)
MTOrO: 10 6annoB

3) cuTyaLMoHHbIE C pa3BEPHYTLIM OTBETOM MPOCTLIE:

1. Yron Mexay rinaBHbIMU MITOCKOCTAMU MOJidpmu3aTopa U aHann3atopa CoCTaBlideT 30°. Oﬂpe}J,GJ'II/ITe N3MeHeHne
MHTEHCUBHOCTU npoLllenliero 4epes3 HMX ceeTa, ecrnin yron mexay rnaBHbIMU NiIOCKOCTAMU paBeH 45°,

KpuTepumn oueHUBaHuUs:

I, =1,c0s°30°, 1, =1,cos’45" - 3anucan 3akoH Manioca Ans MHTEHCMBHOCTM CBETa BLILLEALLETO U3
aHanusaTopa B NepBOM 1 BO BTOPOM cny4yae. (2 6ann)
2 o
I, 1,c0s"30

1= ——————=1,3 - 3anucaHo OTHOLLIEHe MHTEHCUBHOCTE! cBeTa (2 6ann)
I, 1,cos"45

I
OteeT: — =1,5 - BuluucneH otset (1 6ann)
2

4) 3apaHusi, TpebytoLLero KOPOTKOro oTeeTa

1. OnTnyeckmin Nnpmbop, npeacTasnsaoWwmn cobo cucTeMy napannenbHbIX LWenen paBHON LWNPWHBI, NeXalumx B
O[HOW NITIOCKOCTU 1 pa3feneHHbIX PaBHbIMU MO LWMPUHE HENPO3PaYHbIMN MPOMEXYTKaMM

Omeem: gudpakunoHHas pelueTka

CTpyKTypa, KpUTepun U1 LKanbl OLleHUBaHUA:
[na oueHnBaHMSA BbINOMHEHNS 3a4aHMIA UCNONb3yeTcsa GannbHaga Wwkana:
1) 3aKpbITble 3a4aHus (TECTOBbIE, CPEAHUN YPOBEHb CNOXHOCTU):
e 1 6ann — ykasaH BepHbI OTBET;
e (0 6Gannos — ykasaH HEBEPHbIA OTBET, B TOM YMCIIE YaCTUYHO.
2) OTKpPbITble 3a4aHUs (TECTOBbIE, MOBbILLIEHHbIM YPOBEHb CIOXHOCTH):
e 2 BGanna — ykasaH BepHbI OTBET;
e (0 6Gannos — ykasaH HeEBEpPHbIA OTBET, B TOM YMCIIE YaCTUYHO.
3) OTKpbITble 3agaHns (MUHU-KENCBI, CPeOHNA YPOBEHb CITOKHOCTW):




e 5 GannoB — 3agaHue BbINOIHEHO BePHO (MONyYeH npaBuibHbIN OTBET, 0OOCHOBaH
(aprymeHTMpOBaH) X0 BbINOSIHEHMS (NPU HEOBXO4MMOCTN));

e 2 BGanna — BbINOMHEHWE 3aJaHUs COOEPXKUT He3HauUTesnbHble OWMOKW, HO MpuBeneH
NpaBWibHbIN  XO4 PaCCY)XOEHUW, UMM MNONYYeH BEpPHbIn OTBET, HO OTCYTCTBYET
oboCHOBaHME Xxoda €ro BbIMNOSIHEHUS (€CrM OHO ObII0 HEeoOXoAuUMbIM), WNKU 3aJaHue
BbIMOSTHEHO HE MOMIHOCTbIO, HO MOMyYeHbl MPOMEXYTOYHbIE (YaCTUYHbIE) pe3ynbTaThl,
oTpaxalrLune npaBUNbLHOCTb XOA4a BbINOMHEHUS 3aJaHus, UNn, B criydae ecnv 3ajaHue
COCTOUT M3 BbINOSIHEHMST HECKONbKNX Noa3agaHuin, 50% KOTopbIX BbINOSIHEHO BEPHO;

e 0 GannoB — 3agjaHMe He BbIMOSIHEHO WAW BbINOSIHEHO HEBEPHO (XOA4 BbIMNOMHEHMWS
ownBOYEH UM COAEePXUT rpydble OWMBKKM, 3HAUMTENBbHO BRMSIOLWNE Ha AanbHeunwee ero
n3yyeHwue).



