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PABOUYASI IPOTPAMMA
JUCUMIIINHBI

b1.0.18 OIITUKA, ATOMHASA ®PU3UKA

Jost cnetmansHoctu: 30.05.01 Meouyunckas 6uoxumus
(YpOBEHb CIieIMaNInTeTa)

KBanuduxarus BeITyCKHUKA: 8pau-OUOXUMUK

Kadenpa: ¢pusuxu u mamemamuxu

Kypc -2

Cemectp — 3,4

®opma 00yyeHHs — ouHas

Jlexnun — 32 yaca

[IpakTryeckue (1aboparopHbie) 3aHaThs — 136 yac

CamocrostenbHas pabota — 48,7 yacos

[MpomexxyTouHast aTTecTanus: sxzamen/3avem — 27 4acoB (2cemectp)

Tpynoemkocts auctuminibl: 7 3E (252 vaca), 3 HUX KOHTaKTHON pabOThI PEMOAaBaTEeN s C
oOyuatomumucs — 176,3 a

[TsaTuropck, 2024



Pabouas npoepamma oucyunaunvl « Onmuxa, amomHas puzukay cocmaeiena 8 COomeemcmeuu
¢ mpebosanuimu DedepanvbHoco 20Cy0apCmeeHH020 00PA308aAMENbHO20 CIMAHOAPMA BbLCULECO
oopazosanus no cneyuanvrhocmu 30.05.01 Meouyunckas buoxumus (yposensv cneyuaiumema)
(vmeep. Ipuxazom Munucmepcmea obpazosanusi u nayku P® om 12 aseycma 2020 2. Ne 998)

PazpaboTunku mporpammel:  3aB. kad., npod. B.T. Kazyo
ct. npenoaasareiis E.B. ConoBbeBa

Pabouas mporpamma oOcyx/ieHa Ha 3acelaHud Kapeapsl  (U3UKU M MaTEMAaTUKU
nporokoit Ne 1 ot __ amrycra 2024 r.

Pabouas mporpamma coriracoBana ¢ y4eOHO-METOIUICCKON KOMHUCCHEN
€CTECTBEHHO-HAYYHOT'O I[UKJIa
npotokost Nel ot __ aBrycra 2023 r.

PaGouas [mporpamMma corjiacoBaHa € y‘le6HO'MCTOI[I/I‘{eCKOI71 KOMHCCHEH
110 HUKITY €CTCCTBCHHO-HAYYHBIX AUCHHUILIMH

Pabouas mporpamMma coriracoBana ¢ OMOIMOTEKOM
3aBenyromras oudnuorexoit 1.B. CBemHukoBa

N.o. nekana gakynprera T.B. CuMoHsH

Pabouast mporpamma yTBeprkeHa Ha 3acenanuu L{eHTpanbHON METOINYECKON KOMUCCHH
ITporokon Ne 1 ot «31» aBrycra 2024 rona

Pabouast mporpamma yTBepxkaeHa Ha 3aceilannu YueHoro coBera [IMOU
[Iporokon Nel ot «31» aBrycra 2024 roga

1. IEJIM U 3AJAYA JUCHUITINHBI



eJab IMCHUIINHBL:
¢dbopmupoBaHue y 00ydaeMbIX 3HaHUM, YMEHHUI 1 HaBBIKOB, HEOOXOAMMBIX JIJIs
YCIIEIIHOTO OBJIAJICHHUS OOUIEKYIbTYPHBIMU U MPO(eCcCHOHATbHBIMU
KOMIIETEHIIUSIMU B 00JIACTH ONTUKU U aTOMHOHN (PU3HKH;
(dbopMHpOBaHKE Y CTYACHTOB CUCTEMHBIX 3HAHHUN O (PU3NYECKUX CBOHCTBAX U
(buU3MYECKUX MpoLeccax, MPOTEKAOIIUX B OMOIOTNYECKUX 00bEKTaX, HEOOXOIUMbIX
ISl OCBOCHHUS APYTUX y4EOHBIX TUCIUILINH.
3agauM JUCHMIIMHBI:

- opmupoBanue npodecCHoHaIbHBIX YMEHUN U HABBIKOB, YHUBEPCAIbHBIX CIIOCOOOB
JeSATeIbHOCTH (mo3HaBaTeIHHOM, UH(POPMALMOHHO-KOMMYHUKATUBHON u
pedIEeKCUBHON) U  KOMIICTCHITU;
- 00y4eHre OCHOBHBIM (PH3UUECKUM U (PU3UKO-XUMUYECKUM MIPOLIECCaM, TPOTEKAOIINM
B XKHUBOM OpraHusme, GuU3MYECKUM CBOMCTBAM OMOJIOTMYECKUX TKaHEW, (PU3NUYECKUM
METOJIaM COBPEMECHHOW JUAarHOCTUKH 3a00JICeBaHUM, CBOHCTBAM (DH3UYECKHUX TOJICH,
NEHCTBYIOIUX Ha OMONOTMYECKHE OOBEKTHI, IJIEKTPO- U MOXKAPOOE30MaCHOCTU MPH
paboTe C SKCIIepUMEHTAbHBIMU  YCTAaHOBKAMU;
- (opmupoBaHuEe HABBIKOB PabOTHI B (PU3MUECKUX JIAOOPATOPHUSIX U YMEHUH 000011aTh
SKCHEpUMEHTAIbHBIE  PE3ylbTaThl  HaOJIOACHUH, MCTIOJIb30BATh MPOCTHIE
M3MEpUTENbHbIE MPHOOPHI W ONTHYECKYIO ammapaTypy Al Hu3ydeHus (pusmdeckux
SBJICHHA W TPOIIECCOB, MPEICTABIATh PE3yJIbTaThl HAONIONCHWA WIM W3MEPEHUH C
MTOMOIIBIO Ta0JHII, TPAUKOB U BBISBIISITH HA 3TOM OCHOBE SMIIMPUYECKHE 3aBUCUMOCTH,
NPUMEHSTh IIOJNIyYEHHBIE 3HAHWSA IS OOBACHEHWs SBICHHI, TIPOLECCOB U
3aKOHOMEPHOCTEH, MPOTEKAIoUIMX B OWOCHCTEMax, a TaKKe HPHUHIMUIIOB JEHCTBUS
TEXHUYECKHUX YCTPOUCTB /IS peIIeHus (PU3MUecKuX 3ajad;
- pasBuTHe NPO(HecCHOHATHLHO-OPUEHTUPOBAHHBIX WHTEPECOB, MHTEUIEKTYaJIbHBIX WU
TBOPYECKHUX CIIOCOOHOCTEH, CAMOCTOSITEIbHOCTH B MPHOOPETEHUH HOBBIX 3HAHHWH IPH
pemieHMM (U3MYECKUX W MPHUKIAJHBIX 3a7ad [0 ONTHUKE M aTOMHOW (H3HUKe,
CaMOCTOSITENTHOW Pa0OThl 10 M3YyYCHHIO HAYyYHOW JIMTEPAaTyphl W BBHIIOJHEHUIO
HKCHEPUMEHTAIbHBIX ~ HCCIENOBAaHMM  C  MCIOJIb30BaHHMEM  MH(POPMALMOHHBIX
TEXHOJIOTHH.

2. Mecto qucuunMHbl B cTpykrype OIl

Jucuunnuna «OnTHka, aToMHas (U3MKa» OTHOCUTCA K 00s3aTenbHON YacTu Ojoka 1
«Aucuummuael  (MOIynH)» OCHOBHOW mpodeccuoHambHON 00pa30BaTeNbHON MPOTrPaMMBI.
Hucuunnuaa «OnTuka, aTroMHas ¢u3MKa» u3ydaercs B 3 U 4 ceMecTpax O4YHOU (OpMBI
oOy4eHwus.



3. IlepeueHs muaHUpPyeMbIX Pe3yabTATOB O0YUEHUS 110 TUCIUILIMHE, COOTHECEHHBIX C TNIAHUPYEMBIMU pe3yIbTaTaMi OCBOCHHS 00pa30BaTEIbHON

IporpamMmbl 1 HHAUKATOPAMH UX NJOCTUKCHUA

YpoBeHb
Pe3ynbrarel 00y4eHUs MO AUCIUILIINHE
WNHnukaTtopsl YCBOCHHA
Pesynbratsr ocBoenus Ol
JIOCTHO>KCHHUS C
(KoMmeTeHInn) NMmeTp HaBBIK (OIBIT 2 5
KOMIIETEHIINH 3HaTh Ymers S 8=
JIeSITCIIbHOCTH ) » = 3
© ==
OIIK-1. Cnoco6en | OIIK-1.1. 3naer:
KCIOJIb30BaTh u OIIK-1.1.1. 3naer
MIPUMCHSITH HOBBI U
puMe OCHO OCHOBHBIC ITPUHITUITHI
(dbyHIaMeHTalIbHBIE U COBpPEMEHHBIE
MIPUKJIATHBIC TOCTHKCHUS B 1 3aKOHBI (PH3HKH, HX
MEJIHUIIMHCKHE, o0Jactu MaTCMaTH4CCKOC - -
€CTECTBEHHOHAYYHbIC (GyHIaMEHTABHBIX | BBIPaKCHHE.
3HAHUS TUTSE U TIPUKIIATHBIX
MMOCTAaHOBKH u MEMIIMHCKUX U
peuieHus €CTECTBEHHBIX HayK.

CTaHJAPTHBIX n




MHHOBAIIMOHHBIX
3aja4
npodeccnoHanbHOM
NEeSATEeIbHOCTH

OIIK-1.2. Ymeer:
OIIK-1.2.1. YMmeeT
MIPUMEHSATD

(dbyHIIaMeHTaIbHBIE U

MIPUKJIaTHBIC
MCAUIIMHCKHUC,
€CTECTBEHHOHAYYHBI
€ 3HaHUA U
COBPEMCHHbBIC
JOCTUXKCHUA JIA
pelieHus
npodeccHoHATEHBIX
3aj1ad.

MPABWIIBHO BBIPAXKaTh
dbuznveckue HJIEH,

KOJIMYECTBEHHO
(dhopMynupoBaTh u
peuiath TUIIOBBIE

¢busznueckue 3anayw,
MPUMEHITh WX B
MPUKJIaIHBIX
001acTIX;
MIPE/ICTaBIATh
rpadguyecKku u
AHATUTUICCKU
PE3yNbTaThI
IKCIIEPUMEHTAITLHBIX
U3MEpEHUI u
WHTEPIPETUPOBATH
UX;




OIIK-1.3. Bnaneer:

OIIK-1.3.1. Bnageer
HaBBIKAMH
HCIIOIb30BaHUS
(dbyHIaMEHTANBHBIX U
MIPUKJIATHBIX
MEIULMHCKHUX,
€CTECTBCHHOHAYYHBI
X 3HaHHUH U
COBPEMEHHBIX
IOCTH)KEHUU B
npodeccnoHaTBEHOM
JIEeITEILHOCTH.

OCHOBHBIMH
MPUHIUIIAMUA U 3aKOHbI
¢busuku;

OCHOBaMU TEXHUKHU
1a60paTOPHOTO
IKCIIEPUMEHTA; ero
TEXHUUYECKOTO
o0ecreueHus;
METO/IaMU HaOI0IEHUS
U 9KCIEPUMEHTAIBHOTO
WCCJIC/IOBAHWSI,
MIPaKTUKU u
TUTAHUPOBAHUS
(hbu3nIecKoro
IKCIIEPUMCHTA;
CUCTeMON (U3UUECKUX
3HaHUH W yMCHUH,
HE0O0X0IMMBIX JIST
W3YYCHHUS CMEKHBIX
TUCHUTIINH  (ONTHKA,

KBaHTOBas ¢dusnka,
o6nodusuka,
MEIULUHCKAs
JJIEKTPOHUKA u
nH(pOpMaTHKa,

¢busnueckas XUMHS) U
JUIsL  TIPUMEHEHUs B
Hay4HO-HCCIIEI0BATEIb
CKOM M IPAKTUYECKOU
NEATEIbHOCTH.




4.ObBEM JUCHHUIIVINHBI B 3BAYETHBIX EAMHUIAX C YKASAHUEM
KOJNYECTBA AKAJEMHUYECKUX YACOB, BBI/IEJIEHHBIX HA
KOHTAKTHYIO PABOTY OBYYAIOIIUXCA C ITPEIIOJABATEJIEM (11O
BUJIAM YUEBHBIX 3AHATHI) U HA CAMOCTOSITEJIBHYIO PABOTY

OBYYAIOIIUXCHA
Bunpl yaeOHoI paboThI Bcero Cemectp
yacoB/3E 3 4
1.KonTakTHas padorta 176.3 84 92,3
o0yyaloluxcs ¢ npenojfaBaTesieM:
AyauTopHBIC 3aHATHS (BCETO) 168,3 80 88,3
B ToMm umncne:
Jlekuun 32 12 20
[IpakTryeckue (J1abopaTopHBIE) 140 68 68
3aHATUS
CeMuHapbl
[IpomexyTouHas aTTecTalus 27 27
(9K3aMeH)
Koncynpranus 4 2 2
2. CamocrosiTeJibHasi padoTa 48,7 24 24,7
Kontposb camocTosTenbHOM paboThl 4 2 2
Kontposnb 0,3 0,3
OO6m1ast TpyA0€MKOCTb:
Yachl 252 108 144
3E 7 3 4

4.2. CTPYKTYPA JUCHHUIIJIMHBI .
(KAJVIEHIAPHO-TEMATHYECKHUMU IIJIAH JIEKIIUHU U 3AHATHUHN)



TemaTnuecKkui IU1aH 3aHATUH JIEKIIMOHHOI'O THUIIA

Ne TeMbl 3aHATHI JIEKUHOHHOTO TUIIA Yacel
(axanem.)

1 | Pa3Burtue npeacrasieHuii o npupope ceera. [Ipunnun [roiirexca. 2

KopnyckyJIsipHO-BOJIHOBOW Jyallu3M
2 .

OcCHOBHBIE 3aKOHBI T€OMETpUYECKON onTUKU. [loHOE oTpakeHue 2
3

JIuH3BI M UX XapaKTEPUCTUKU 2
4

HNHuTtepdepeniius cBeTOBBIX BOJIH. MeToabl HAOM0ACHUS HHTEPPEPSHITUN 2
5

Hudpakmus ceera. Meton 30u @penens. Audpakimonnas pemerka 2
6 .

[Tonsipusanus ceera. J[BOMHOE TydenpesioMIICHHE 2
7 | TemoBoe u3nyueHue. 3aKOHbI U31y4eHUs: YepHoro tena. KBanrosas 5

IPUPOJIA U3TYyUCHUS
8

dotord ekt 2
9 . .

®otonHbl. KopnyckynsipHo — BOJIHOBOM ayanu3M. [ unoresa ne bpoiiis 2
10 | BonnoBas ¢yukius. Ypasuenue llpenunrepa. CooTHomeHue 5

HEOIPEEICHHOCTEH
11

Pentrenosckoe uznyuenue. Jlazepsl 2
12

Omnsit Pezepdopaa. SAnepHas mogens atoma. KBantossie moctynatsl bopa 2
13 | AtoMm Boopoza B kBaHTOBOM MexaHuke. CrivH 3ekTpoHa. KBaHTOBBIE 2

qucia
14

CocraB aTOMHBIX s/1ep. DHEPTHsl CBS3H sipa 2
15

PannoakTuBHOE U3ITy4eHUE U €r0 BU/IbI. 3aKOH PaJIMOAaKTUBHOTO pacrnaaa 2
16

DJIeMEHTapHBIE YaCTULIBI 2

Hroro 32

Temarnueckuii mIaH KOHTAKTHOM paboOThl 00yUaroIIerocss Ha MPaKTHUECKUX 3aHATUSIX

Ne Temaruueckue OJ0KH Yacsl
(akamem.)

1 | OrpaxxkeHue cBeTa Ha MIOCKUX MOBEPXHOCTAX 4

2 | [IpenoMieHne cBeTa Ha IMIIOCKUX MMOBEPXHOCTSIX 4

3 | BydyeHne XxapakTepUCTHK TPEXTPAHHOM IPU3MBI 4

4 | OrpaxeHnue cBera Ha CHePUICCKUX TTOBEPXHOCTAX. 3epKaja 4

5 | Jlunssl. [TocTpoenue n300pakeHuit B TMH3aX 4




JInnzsl. @opMyita TOHKOM JTMH3bI

7 | Onpenenexnue ONTUYECKOM CUIIBI JIMH3 C TOMOIIBIO AUONITPUMETPA
8 | Ompenenenue oNTUYECKON CUITBI M POKYCHOTO PACCTOSIHUS JTMH3bBI
9 | Ompenenenue pa3sMepoB MaJIbIX TEJl C TOMOIIBIO MUKPOCKOTIA
10 | KonTponbsHas paboTa 1o reoMeTpHIeCKOM ONTHKE
11 | UuTepdepenius cBera. MuTepdepeHIus cBeTa OT IBYX KOT€PEHTHBIX
HUCTOYHUKOB
12 | Judpaxus ceeta. 3oubl Openens. Judpakuus Ha menu
13 | Onpenenenne ATUHBI CBETOBOW BOJHBI C TOMOIIBIO TU(PPAKINOHHOM
pemeTKu
14 | Ionsipuzauus cera. 3akoH Maittoca
15 | Onpenenenre KOHIIEHTPAIMKA PACTBOPOB € MTOMOIIIBIO TOJIIPUMETPa
16 | OnpeneneHne ONTUYECKH AKTUBHBIX BEIIECTB C TOMOIIBIO MUKPOCKOIA
MOJIIPU3AIUOHHOTO
17 | Onpenenenne KOHIEHTPAILIMH PACTBOPOB ¢ MOMOIIBIO pedpakToMeTpa
18 | KonTtposbHas paboTa 1o BOJTHOBOH ONTHKE
19 | YcrpoiicTBo U Bconb30BaHne GOTOMETPA YHUBEPCATHHOTO
20 | 3aKOHBI TEMJIOBOTO U3IIy4YEHUS
21 .
Buewnuit porordpdexr
22 | JlaBneHue U3ITydeHHs
23
®otonsl. Paccesnue gporonos. Ddpdexr Komnrona
24
Onpenenenne NOUIMHHOCTH BEIIECTBA METOI0M KOJIOPHMETPHUHU
25
OnpeneneHre KOHIIEHTPALIMH PACTBOPOB METOJIOM KOJIOPUMETPUHU
26 o
CootHoteHue HeonpeaeaeHHocTel [ eitzendepra
27 .
I'mnoresa ne bpoitns. PEHTreHOBCKOE U3TydEeHHE
28
Crtpoenue atoma. Teopust atroma Bogopoaa o bopy /I1p/
29

Crextp atoma Bojopona /I1p/




30 4
Cnexrpodoromerpus /IIp/
31 2
W3zyuenwue sisnenus somunectenuuu /Ip/
32 . . 2
TectupoBanue 1o Teme «IEeMEHThI ATOMHOM ¥ KBaHTOBOH (PU3UKI»
33 4
DneMeHThl GU3UKHU aTOMHOTO siapa /I1p/
34 4
Paguomerpus /Tlp/
35 | AKTHBHOCTb PaJIMOaKTUBHOIO Mpenapara. 3aKOH paJlrioaKTHBHOIO 4
pacnaza /I1p/
36 2
Hrorosoe TectTupoBaHue
136
UTOTO
5. COAEPXAHUME JUCIUIIJINHBI
Ne HaumenoBanue pa3jaeina
I /;1 JUCIHUILINHBLI 0230BOH Conep:xkanue pasaena
yactu PI'OC
KopnyckynsapHo-BonHoBoM — ayanu3Mm. Onruka. BonHoBas
ontuka. Illkama »mekTpoMarHuTHBIX BOJH. doTomeTpus.
OHepreTM4eckue U CBETOBBIE  BEIUYMHBI  M3JIYYEHUS.
I'eomerpuueckas ontuka. Jlyud. Ilpunnun depma. OcHOBHBIE
3aKOHBI T€OMETpUUYECKON onTHUKH. IlokazaTenp npenomieHus.
IIpenenbublii  yron mnpenomsieHus. llomHoe  BHyTpeHHee
OTpakKCHHUE.
[Ipenomnenue Ha chepuyeckoit moBepxHocTH. [lapakcuanbHbie
ayuu. Ilpenmer n uzobpaxkenue. YBenuueHue chepuueckont
noBepxHoctu.  IIpemomnenne Ha  OBYyX — cepuueckux
1 OcHOBHBIE IOHATHS U noeepxHocTaAX. JInnza. Tonkue nun3bl. Bunasl nmua3. dopmyna

3aKOHbI FGOMeTpl/I‘{eCKOﬁ
ONITUKU

TOHKOM JIMH3bI. YBenuueHue JuH3bl. OnTudeckas cuja JUH3bI.
[Toctpoenne u3o0pakeHUH B TOHKUX JMH3aX. llorpemHoctu
(abepparuu) onTUyeckux cucteM. Buasl abeppatinii 1 METOIbI
ux ycrpaHeHus. OnTudeckue HMHCTPYMEHTHl. BxonmHoil u
BBIXOAHOM 3pauku. [7a3, Kak ONTUYECKUH HMHCTPYMEHT.
Axkomopanus. HemoctaTku onNTHUYECKON CUCTEMBI IVla3 M UX
MCIpaBJIEHUE MPH MOMOIIM JIMH3. Pa3pemaromas cnocoOHOCTb.
Octpora 3penud. Jlyna. VYBenumuenue mynbl. MuBKpockor.
VYerpoiicTBO MUKpOCKOIa. YBenmueHue Mukpockomna. [Ipenen
paspelieHuss MUKpockona. OnTudeckue 3epkana. 3pUTENbHbIE
TpyOBbI. Teneckonsl




BoJiHoBbIe cBOHCTBA CBETAa

Nutepdepentiua. VYcmoBus HabmoaeHuss WHTEPPEPSHITUN
cBera. lIpocTpaHCTBEHHass U BPEMEHHAs KOTEPEHTHOCTD.
VYcnoBust MUHUMyMa M MakCUMyMa MHTepQepeHIMH. MeToabl
HaOmronenust  uHTEepdepeHuuu. Pacuer  mHTEpQepeHIHu.
WuTepdepeniys B TOHKUX IMieHKax. [IpocBeTiieHHast onTHKa.
Wutepdepennys B IUIEHKaX MepeMeHHOM Ttonmmubl. Konbna
Hrrotona. MaTepdepomeTpsi.

[Tpuniun Irolirenca-®dpenens. Audpakuus cera. Mertoa 30H
Openensa. 3oHHBbIC TIAacTUHKH. Judpakmus Openens Ha
KPYIJIOM OTBEPCTHM M KpymioM jucke. Jludpakuus
@paynropepa Ha  mend. JudpakuuoHHas ~— pelueTka.
XapakTEepUCTUKHU CIIEKTPAJIbHBIX allapaToB: JUCHEPCHUS H
paspemiaromiasi  crocoOHocTh. Paszpemaromas  criocoOHOCTH
oObexTHBa.  Paspemaromas  cnocoOHOCTb ~ MHKPOCKOIA.
Paspematomass  cnocoOHOCTh  AJIEKTPOHHOIO  MHUKPOCKOIIA.
Judpaknuss Ha  TpeXMepHbIX  CTpykTypax. Dopmyia
Bynbda-bparros. Pentrenoctpykryphsiii ananus. I[lonstue o
rojorpaduu.

[Tonepeunocts CcBeTOBBIX BOJIH. (CBET €CTECTBEHHBIA U
noyisipu3oBaHHblid. Crenenp nosspuszauuu. [lonspusanusa npu
OTPaXEHUM U IPEIIOMIIEHUU HA TPAHULE JBYX JHUIJIEKTPUKOB.
3aKoH Bbprocrepa. [BoitHoe JTy4enpeaoMIICHHE.
[Tonspu3anmoHHble MNPU3MBI U HOJAPOUIBL.  JUXpOU3M.
[Tonspuzatop u aHamu3arop. 3akoH Mamoca. AHamu3
NOJIIPU30BAaHHOIO CcBeTa. BpalleHne MiI0CKOCTH MOJSpU3aLUHU.
OnTudeck akTUBHBIE BELIECTBA. Y IEIbHOE  BpalllCHUE.
[TonsipumeTpus (caxapoMeTpusi).

Paccesanune cBera. Bunel paccesdnusa. fIBnenue Tunpans.
MonexynspHoe paccesHue. 3akoH Panes. Ilornomenue cpera.
3akoH byrepa-bepa. Jlucnepcust ceera. MeTo/ibl HaOIIOCHHUS.
DneKTpoHHas Teopus aucnepcuu cBera. CneKTphl.

TemnoBoe usiry4yeHue.
Dot dexT

TennoBoe H3Iy4yeHHE U €ro XapaKTEpUCTUKH. AOCOIIOTHO
yepHoe Teno. ['unoresa [lnanka. 3akoHbI TEMJIOBOTO U3TYUYEHHUSL.
Hcnyckanue u moryomeHue cBera. 3akoH Kwupxroda.
OOBEKTUBHOE U CYOBEKTUBHOE U3MEPEHHE SHEPTHH CBETA.
dotoanexrpuueckuilt 3¢ dext. Bunel dorosddexra. 3akoHbI
BHeltHero ¢orodddexra. VYpaBHeHue OUHIITEHHA A
BHenHero Gorodddekra. [Ipumenenune Gorodddexra.

DJ1eMeHTHI KBAHTOBOI
(pusukun

KBanroBas npupoaa usnydeHus. TeroBoe U3IydeHHE U €ro
XapakTepUCTUKNA.  BonHOBBIE ~ CBOMCTBA  MHKPOYACTHII.
Hudpakuust snextpoHoB. BomnoBas ¢ynkius. CooTHoIIeHHE
HeomnpeneneHHoctelr  [elizenOepra.  OOmee  ypaBHEHHE
Ipenunrepa. YpaBuenue IllpenuHrepa misi CTaMOHAPHBIX
cocTossHUM. [IpyHIMI NPUYMHHOCTH B KBAHTOBOW MEXaHUKE.

JJeMeHThI AaTOMHOK
(pusukn

Omeir  Pesepdopma.  Snepnas momens aroma. KsaHTOBBIE
noctyiarel bopa. ATom Bogopozaa. JIuneituateie CeKTpel. ATOM
BOZOpOJa B KBAaHTOBOW MexaHuke. CrimH 3nekTpoHa. CMHOBOE
KBAHTOBOE 4MCHO. [IpuHIMIT HEPA3TUUYMMOCTH TOXIECTBEHHBIX
yactul. ®epmuonsl U 0o30HbL. [lepmoguueckuii  3aKoH
Menpeneesa. Jlazepsl.




6 Snepnas puzuka u puzuka
' 3JIeMEHTAPHBIX YaCTHII.

CocraB aromubIX suep. M3oTombl, W300apbl W HW30TOHHI.
OHeprus cBsa3u sjaep. SnepHele peakuuu. PannoakTuBHOE
M3JIy4deHMe M ero BuAbl. buojormueckoe jaeicTBue
PaAMOaKTUBHBIX U3Iy4eHUI. 3aKOH paJllOaKTUBHOIO pacraja.

B3aWMOJICVICTBUS.

BHCMCHTapHHe qaCTHUIIBbI. (DYH,Z[aMCHTaJ'II)HI)Ie

6. CAMOCTOSTEJIBHASA PABOTA OBYUYAIOIIUXCSA MO AMCHUIIJIMHE

CamocrosTenbHas paboTa o0yJarouxcs HapapiieHa Ha YTyOJIeHHOE U3yUYeHHE Pa3/IesioB
U TeM pabodell NporpaMMbl W TIPEAINOJIATaeT H3yYCHHE JIUTEPATYPHBIX HCTOYHUKOB,
BBHITIOJTHEHUE JOMALTHUX 3aJ]aHUi W MPOBEJCHUE HCCIEA0BaHUN pa3HOro xapakrtepa. Pabota
OCHOBBIBACTCA Ha aHAIW3E JIMTEPATYPHBIX HCTOYHUKOB M MAaTEpHUaIOB, NMyOJIMKYeMbBIX B
UHTEPHETE, a TaKXKE PeaJbHBIX PEUEBBbIX U SI3BIKOBBIX (DAKTOB, JIMUYHBIX HaOmoneHuil. Taxxke
caMoCTOsiTeNIbHast paboTa BKIIOYAET MOArOTOBKY MW aHAJIW3 MaTepUaloB MO TeMam
MIPOIYIIEHHBIX 3aHATUH.

CamocrosTenbHas padoTa 1Mo TUCIHUIINHE BKIIOYAET CIeIYIOIINE BHIBI IS TEIbHOCTH:

- paboTa Cc JEKIMOHHBIM MaTepHajoM, IpeaycMaTpuBaromias MpopabOTKy KOHCIEKTa
JIeKUMi U y4eOHOH IuTepaTypsl;

- mouck (moabop) u 0030p JUTEPaTyphl, FIEKTPOHHBIX HCTOUYHUKOB HH(POPMAIMH IO
WH/IMBUYAJIbHO 3aJaHHOHN Tpo0ieMe Kypca, HalllCcaHue JTOKJIaja, UCCIeI0BaTebCKOM PadoThI
T0 33/IaHHO mpobIeme;

- BBINOJIHEHUE 3aJIaHMsI 110 MTPOMYIICHHOW WIIH TUIOXO YCBOSHHOH TeMe;

- CaMOCTOSTEeNbHBIN ouck nH(opmanu B UHTEepHETE U APYTUX UCTOUHUKAX;

- BBIIIOJIHEHUE JOMAIIHEW KOHTPOJIbHOW palboThl (pelieHue 3aJaHuid, BBINOJIHEHHE
yIPaXKHEHHH );

- HW3ydYeHHE MaTepHajia, BBIHECEHHOTO Ha CaMOCTOSITEIbHYIO MPOPAaOOTKY (OTIENbHBIC
TeMBbl, maparpagsr);

- HamucaHue pedeparos;

MOJITOTOBKA K TECTUPOBAHMIO; TIOJITOTOBKA K MPAKTHUECKUM 3aHATHUSIM; MTOJITOTOBKA K DK3aMEHY

TEMATUYECKUU IIJTAH CAMOCTOSTEJIBHOM PABOTEI CTYJIEHTA

Ne Tembl camocToATENbHOM paboThI Yacsl
(axamem.)
1 | Pa3pematomas cnocobnocts. Octpota 3penus/CP/ 4
2 | IlpuMeHeHue oNTUYECKUX MPUOOPOB B (PU3UKO-XUMUUECKUX U OMOIOTMUECKUX 4
uccnenoBanusx /CP/
3
3putenbHble TPpyObl. Teneckonbl/CP/ 2
4 [IpumeHeHue sBICHUS UHTEPPEPEHINN B PUIUKO-XUMUUYECKHX M OMOJIOTMYECKUX 5
uccnenoanusx /CP/
5 | Ilpumenenue siBiaeHus uppakiui B GU3NKO-XUMUYECKUX U OMOTOTHYECKIX 5
uccnenoBanusx /CP/
6
Mounekymsipaoe paccestaue/CP/ 3
7 .
B3anMoeiicTBre 21€KTPOMarHUTHBIX BOJIH ¢ BetiecTBoM  /CP/ 4
8 .
doroxumuyeckoe aeiicTpue ceera. 3akoHbl poroxumuu /CP/ 5
9 . .
OnexTpoHHbIA MUKpockor. Helitponorpagus /CP/ 5
10
MHoroanekrponnsie atomsl / CP/ )




11

Jlo3uMeTpus 1 3amuTa OT HOHU3UpYromero n3nydeHus /CP/ 4
12 buonornueckoe aeiicTBUE paMOaKTUBHBIX U3rydeHuit/CP/ 2,7
HTOI0 48,7







7. YVUEBHO-METOJIAYECKOE U TH®OPMAIIMOHHOE OBECITEYEHUE
TACIATLITAHBI

OcHOBHAA THTEpaTYpa

KHERKHLIH BapHAHT
Pergroe A H Mememecykad H OHoTorEgeckad GHuEa: vaed. /A H | 233
Perprzop. AT Makcuma, A A Iloranesxo.- M.: JIpoda, 2011
JOmoIHATeILHAA JHTepaTypa

EHIEHLIH BaADHAHT
$exopoea B H Memmmamckas v oHomormTeckad dmuka. Kype mexmm | 22
¢ 2agagaMe yaed. nocodre [ B.H. $enopora, EB. daycTop.- M.

I'30TAP-Megna, 2010.- 592 ¢. + CD

Tpojmaora T.H. PyKoBOICTEO K PelIeHHI0 23739 Mo QHIHEE. yaeb. 5
nocodre. - M: FOpaigiT, 2014

3IBC
Peyprzoe A H. MemunHecEad B OHOTOrHIeckas QHIHKA [SNMeKTPOHHEN 100%
pecype]: vaed. / AH Penomop, AT Makcrsa, A A Ilotanerso.- M.:
Jpoda, 2014
Peaamg gocTyma: wawstudmedlib.m
MempuHECKaT B 0HOTOrHTecKad QH3HEA. Kypc Term ¢ 3a1aTaMe 100%%

[3neETporsen pecypc]. vaed. mocoone. [Pegopora B.H . daveTop
EB. -M:T20TAP-Memma, 2010.- 592 .

Pesana gocTyma: www studmedlib.m

$emopoea, B. H $wzaka | vaeomny / Pegopora B. H. . $ayeror E. B. 100%
- 2-e m3m. . nepepad. ® qom. - Mockea | 30T AP-Mexma, 2020, - 400 c.
- Peszd mocryma: oo mogmacke - URL :

7.3 JUHEH3UOHHOE NTPOI'PAMMHOE OBECIIEYEHHUE

1. TIporpamma miast [I9BM Microsoft Office 365. Torosop ¢ OOO CTK «BEPIIMHA»
Ne27122016-1 ot 27 nexabps 2016 r. beccpouno.

2. Otkpeitas munensust Microsoft Open License: 66237142 OPEN 96197565ZZE1712.
2017. 1o 31.12.2017.

3. Otkpeitast  nunensust  Microsoft Open  License: 66432164 OPEN OPEN
96439360ZZE1802. 2018. o 31.12.2018.

4. OtkpoiTas  gunensuss  Microsoft Open License: 68169617 OPEN OPEN
98108543Z7ZE1903. 2019. o 31.12.2019.

5. Ilporpamma mis [19BM Office Standard 2016. 200 (aBectu) muuensuii OPEN
96197565ZZE1712. beccpouHo.

6. Iporpamma mis [IDBM VeralTest Professional 2.7 DnektponHas Bepcusi. AKT
npenocrasieHus npas Ne IT178496 ot 14.10.2015. beccpouHo.

7. Tlporpamma qiist [I9BM ABBYY Fine Reader 14 FSRS-1401. beccpouno.

8. Ilporpamma mist [I9BM MOODLEe-Learning, eLearningServer, ['unepmeroa. lorosop
¢ OO0 «OTxkpsiThie TexHOTOrHN» 82/1 oT 17 urons 2013 r. beccpouno.

7.4 COBPEMEHHBIE NIPO®ECCHUOHAJIBHBIE BA3bI IAHHBIX U
NH®OPMAIIMOHHBIE CITPABOYHBIE CUCTEMbI

1. https://www.rosmedlib.ru/ Koucymprant Bpada. DIEKTpOHHAasS  MEAMIIMHCKAsS
6ubnuoreka (6aza JAHHBIX npogeccuoHaIbHON UHpOpMALIUU 1o
HIIMPOKOMY CHEKTPY BpaueOHBIX crienuagbHocTel) (podeccronanbHas 6a3a 1aHHbIX)

2. http://www.studentlibrary.ru/ snekrponnas OubmuoreuHas cucrema «KoHCynbTaHT
cTyZeHTa» (MHOromnpoduiasHas 6a3a 1aHHBIX) (podeccuoHanbHas 6a3a TaHHBIX )

3. https://speclit.profy-lib.ru— snexkrponHo-6ubMMoTeuHast cucrema Creymut (6a3a
JAHHBIX C IMIUPOKUM CIIEKTPOM Y4eOHOW WM HaydHOU JmrepaTyphl) (mpodeccronanbHas 6aza
JTAHHBIX )

4. https://urait.ru/~ o6pasoBatensHas miarGopma FOpaiT (3;1eKTpOHHO-00pa30BaTEIbHAS
cucrtema ¢ cepucamu i 3 hekTuBHOTO 00ydeHus) (mpodeccruoHanbHast 0a3a JaHHBIX )



https://www.rosmedlib.ru/
http://www.studentlibrary.ru/
https://speclit.profy-lib.ru/
https://urait.ru/

5. http://dlib.eastview.com — yHuBepcaipHas 6a3a JIEKTPOHHBIX TEPHOANICSCKUX U3TaHHIA

(mpodeccronanpHas 6aza JaHHBIX )
6. http://elibrary.ru— snekrpoHHas 0a3za 3JCKTPOHHBIX BEPCHU MEPHOANYCCKUX H3JaHHUN

(npodeccronanpHas 6aza JaHHBIX )

7. CpaBO4YHO-TIpaBOBasi

http://www.consultant.ru/

cucrema

«KoHcynpTaHT

Ilmooc» - Pexum  pgocrymna:

8. Nudopmannonno-npaBoBoii cepep «I"apant» http://www.garant.ru/
9.  Hayunas snextponHas 6ubimmoreka Www.elibrary.ru
10. Poccuiickas rocyaapcTBeHHas oubnmmoreka. - http://www.rsl.ru

11. Enunag

KOJUICKI A

http://school-collection.edu.ru/

8.OHEHOYHBbBIE

CPEJCTBA

(G poBbHIX

IS

o0pa3oBaTeNbHbIX pecypcos

TEKYILIEI'O KOHTPOJIA

YCIIEBAEMOCTMU, MNPOMEXKYTOYHOMN ATTECTAIMUX 110 UTOI'AM
OCBOEHMSA JTUCIHHUIIJIIUHBI

@DoHJT OIIEHOYHBIX CPEJICTB I10 JUCHUILIMHE MPEACTaBIICH B puiiokeHH Nel k paboueit
MPOrpamMMe JUCUUTIINHBI.

9. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJIMHBI

4 | 233/ 4 orax,
nperojaBare
JIbCKAas

(xadenpa
¢uz-mar)

Kabuner nis
METOJINYECKO
i paboThI
npernoJiaBaTesn
eil kadenpbl

4 xommbroTEpa B
coope wul
MOHOOJIOK

Lenovo, 1 MDY,
6 cT0/0B, 5
CTYJbEB, 4

Kpecna, 4 mkada,

2 TyMOBI
MOJKaTHEIE C 3
STTHUKAMH,
KaITFO3U.

[on-nmuHOAMYM; TOABECHOU
MIOTOJIOK; MIOKPAIIEHHbIE CTEHBI; 6
BCTPOEHHBIX CBETUJILHUKOB;
IUTACTUKOBOE OKHO C PyYKOH

234/ 4 srax,
buznueckas
nabopaTopus

(xadempa
¢buz-mar)

IIpoBenenue

1a00paTOPHBI

X 3aHITHHI 11O
OntHke

9 yueHHnueckux
cToJIoB M | cTon
npernoaaBaTens
OJIHOTYMOOBBIH;
18 yueHnueckux
CTynbEB U 1 cTyn
MpernoaBaTens;
1 yuebnas mocka,
2 BEUIAJIKU I
OJICXKIbI;
obopynoBaHue
JUTSI TIPOBEICHUS

[Ton-nmMHOMMYM; IOIBECHON
ITOTOJIOK; IOKPAIIEHHBIE CTEHBI; 6
BCTPOCHHBIX CBETUJIBHUKOB;
IIJIJACTUKOBOE OKHO C Py4KOM



http://dlib.eastview.com/
http://elibrary.ru/
http://www.consultant.ru/
http://www.garant.ru/
http://www.elibrary.ru/
http://www.rsl.ru/

1a00paTOPHBIX
paboT 10 ONTHKE

235/ 4 srax,
dusnueckas
naboparopus

(xadenpa
¢u3z-mar)

IIpoBencHue
1a00paTOPHBI
X 3aHATHH 110
COIPOTUBIICH
U0
CTOMATOJIOTH
YECKUX
MaTEpHUaJIOB

6 YYCHHUYECKUX
cToJioB U 1 cTon
npernoaaBaTess
OJIHOTYMOOBBIH;
17 yuyeHuueckux
CTyJbEB U 1 cTyn
IpernojaBaTes;
1 nocka
ydeHHuueckas; 2
BEIIAJIKH JIJIS
OJICKJTBI;
MHUKPOCKOIT
MHUKpOMEI-3
JIFOM;
o0opynoBanue
JUTSI IPOBEICHUS
1a00paTOPHBIX
pabor o
compoMary

[Ton-nmuHONMMYM; NOABECHOM
IIOTOJIOK; IOKPAIIEHHBIE CTEHBI; 6
BCTPOCHHBIX CBETUJIBHUKOB;
IIJJACTUKOBOE OKHO C PY4KOU

236/ 4 sTax,
KOMIIBIOTEPH
BIi1 KJIacC

(xadenpa
¢uz-mar)

IIpoBeneHue
3aHATHHN 11O
MEIUITHHCKOMN
CTaTUCTHUKE

7 yHEHUUYECKUX
cToJyioB U | cron
npenojaBaTess
OJIHOTYMOOBBIH,
15 yuennueckux
CTyJbEB U 1 cTyn
npenojaBaTes,
15 MOHOGI0KOB
Lenovo, 1
npoektop Aser, 1
yaeOHast 1ocka, 1
BelIaJIKa JyIs
OJIEXKIbI;
CIUIUT-CUCTEMA

[on-nmuHOAMYM; TOABECHOU
MIOTOJIOK; MIOKPAIIEHHbIE CTEHBI; 6
BCTPOEHHBIX CBETUJILHUKOB;
IIJJACTUKOBOE OKHO C PyYKOM

237/ 4 srax,
KOMIIBIOTEPH
BII KJIAaCC

(xadenpa
¢u3z-mar)

IIpoBencHue
3aHATUH 110
uHpOpMaTUKe

7 y4EHUYECKUX
cTOJIOB U | cTon
IpernoiaBaTens
OJTHOTYMOOBBIH,
15 yuennueckux
CTyJIbEB U 1 cTyn
npernoaaBarens
11 MOHOOJIOKOB
Lenovou 1
KOMIIBIOTED B
coope, 1

[Ton-nmuHONMMYM; IOIBECHOM
IIOTOJIOK; MIOKPAIIIEHHBIE CTEHBI; O
BCTPOEHHBIX CBETUJIBHUKOB;
IUIACTUKOBOE OKHO C PyYKOH




HUHTCpAaKTUBHAaA
nocka, 1 yueOHas
JocKa, 2
BCIIAJIKW JJIA

OJICXKIbI
239/ 4 stax, XpaneHue Habop [Ton-nuHoNKMyM; MOABECHON MOTOJIOK
nabopaHTcKast TeKyIIeH KOPITYCHOM (moToJoK TeueT, KoMHAaTa TpedyeT
JOKyMeHTanu | Mebenu; Habop PEMOHTA); OKpaIIeHHbIE CTEHBI; 6
(xapenpa uu oducHoI BCTPOEHHBIX CBETHJILHUKOB;
(ur3-mar) PacXOaHbBIX mebenu, 2 IJIACTUKOBOE OKHO C PyYKOH
MaTepHuajoB KOMITIbIOTEpa B
TUTSt coope, 3 croina
1a00paTOPHBI | YYCHUYECKUX U 2
X pabot cToja
npernojaBaTens
OJTHOTYMOOBBIX,
1 xpecno u 4
CTyna
240/ 4 staxx, | Kabuner miug | 3 monobGnoka u 1 [lon-nuHonnyM; noaBECHOM
IpernojaBaTe | METOIUYECKO KOMIIBIOTED B MOTOJIOK; TOKPAIlIEHHBIE CTEHBI; 6
JbCKast it paGoThI coope; 4 cTona BCTPOEHHBIX CBETHIILHUKOB;
MpenoaBaTell | IpernoaBaTens MJIACTUKOBOE OKHO C PYYKOM
(xapenpa el kadeapbl | OAHOTYMOOBBIE;
(u3-mar) 4 mxada; 6
CTYJIbEB
npenojaBaTens u
2 kpecna; 1
TymOa moKaTHas
¢ 3 smukamu; 1
Kadenapa;
K031
241/ 4 stax, | IlpoBenenme | 9 ydyeHHuyeckux [Ton-muHONMYM; MOABECHON
yaeOHOe MPAKTUYECKH | CTOJIOB U | cTON MOTOJIOK; TIOKPAIIEHHbIE CTCHBI; 6
MOMENICHUE | X 3aHATHH MO | TMpenojaaBaTest BCTPOCHHBIX CBETUJILHUKOB;
MaTeMaTuKe | OJHOTYMOOBBIA, IJTACTUKOBOE OKHO C PYYKOH
(xaenpa 18 yueHnueckux
(pm3-mar) crynbeB u 1 cryn
MpernoaBaTens;
1 yaeOHas mocka;
1 Bemanka mis
OJICXK/IBI,
KaIt03U
242/ 4 srax, | IlpoBenenue 8 YUYEHUYECKUX [Ton-nuHoNMMYyM; MOABECHOM
yaeOHoe MPAKTUYECKH | CTOJIOB U 1 cTON MOTOJIOK; MIOKPAIICHHbIE CTEHBI; 6
MOMEIIEHUE | X 3aHSATHUIl 0 | MpenojaBaTes BCTPOEHHBIX CBETUJILHHUKOB;




(xadenpa

¢u3z-mar)

263/ 4 sTax,

MaTEMATUKEC

Kabuner nus

OZIEKIBI

OJTHOTYMOOBBIIf;
18 yueHnueckux
CTyJbEB U 1 cTYyn
Ipero/1aBaTels;

1 yueOHast nocka;
1 Bemranka st

IJTACTUKOBOE OKHO C PYYKOH

KaOWHET 3aB.
Kadenpoit

(xadempa
¢duz-mar)

264/ 4 srax,

Kadeapsl

paboTHI 3aB.
kKadeapoi u
MIPOBEICHUS
COBCILIAHUI 1
3acelaHuii

IIpoBeneHue

3 KHUKHBIX

JUTS OfeX b, 1

NUCHMEHHBIN

Kpeciio,
CILUTUT-CUCTEMA

mkada u 1 mxad

croi, 4 crynau 1

[Ton-nuHonnym; moABECHOM
MOTOJIOK; TTOKPAIICHHBIE CTCHBI; 6
BCTPOCHHBIX CBETUJILHUKOB;

IIJJACTUKOBOE OKHO C PY4KOU

265/ 4 srax,

¢buznueckas
naboparopus

(xadenpa
¢bu3-Mar)

BY

71a00paTOPHBI
X 3aHATUH 110

DneKkTpruyecT

9 y4eHHn4eCcKux
CTOJIOB U 1 cTon
npenojaBaTess
OJIHOTYMOOBBIH;
14 yueHnueckux
CTYyJIbEB U 1 cTyn
Iperno/iaBaTels;

1 yueOHas nocka;
| Bemanka s
OJIEXKTBI;
obopynoBaHue
JUTS IPOBE/ICHUS
1a00paTOPHBIX
pabot no
JIEKTPUUECTBY

[Ton-nuHoNMMYyM; NOABECHOM
IIOTOJIOK; [TOKPAILIEHHBIE CTEHBL; 6
BCTPOEHHBIX CBETHJIbHUKOB;

IIJIaCTUKOBOC OKHO C py‘lKOﬁ

¢buznueckas
naboparopus

(xadenpa
¢u3z-mar)

IIpoBencHue
71a00paTOPHEI
X 3aHATHH 110

Mexanuke

8 y4EeHNYECKUX
CTOJIOB U | cTon
npernoaaBarens
OJIHOTYMOOBBIH;
17 yaueHn4eckux
CTyJIbEB U 1 cTyn
IpenoaaBaTes;
1 yuebHas gocKa;
2 BEUIAJIKU IS
OJIEXKIbI;
obopynoBanue
JUTSI IPOBENICHUS
1ab0paTOPHBIX
pabort 1o
MEXaHHKE;

JKaJlIr3u

ITOTOJIOK; ITOKPAIICHHBIC CTCHBI; 6
BCTPOCHHBIX CBETUJIIBHUKOB,

IIJJACTUKOBOE OKHO C Py4KOU

HOJ'I'JII/IHOJ'II/IYM; MMOABECHOM




10. OCOBEHHOCTH BBITIOJTHEHMS 3ATAHUAM
OBYUYAIOIIMUMUCA-UHBAJIMJAMU U JIMHAMHU C O'PAHUYEHHBIMH
BO3MOXKHOCTAMHU

310POBbs (ITPU HAJIMYHNN)

OcoOble ycrmoBusi OOydeHUS M HampaBieHUs pabOThl ¢ WHBAIMAAMU M JIHIIAMH C
OrPaHUYEHHBIMU BO3MOXKHOCTSIMM 37I0POBbs  (Hajiee OOydYaroIuXcs C OrpaHMYEHHBIMH
BO3MOKHOCTSIMH 3/I0POBbsI) ONIPEIeIeHbl HA OCHOBAaHUH:

— 3akona PO ot 29.12.2012r. Ne 273-®3 «O06 ob6pa3zoBanuu B Poccuiickoit deneparnuny;

— 3akona P® ot 24.11.1995r. Ne 181-®3 «O couuanbHOW 3alMTe HWHBAJIWJOB B
Poccuiickoit ®eneparuny;

— IIpuxa3za MunoGpuayku Poccun ot 06.04.2021 N 245 «O6 yrBepxkaenuu Ilopsinka
OpraHu3alii M OCYLIECTBICHUS 00pa30BaTENbHOM JAEATENIBHOCTH IO 00pa30BaTEIbHBIM
mporpaMMaM  BeICIIEro  oOpa3oBaHUS - TporpaMMaM OakaiaBpuara, IporpaMMam
CreLMaluTeTa, IPOrpaMMaM MarucTpaTrypbi»;

— METOAMYECKMX PEKOMEHJAlWi MO OpraHu3aluy 00pa30BaTENBHOTO Ipolecca st
o0y4eHHMs HWHBAIWJIOB UM JIMI C OTFPAaHUYECHHBIMH BO3MOXHOCTSIMHU  3]I0pOBbsI B
00pa30oBaTEeNbHBIX OPTaHU3AIMIX BBICIIETO O0pa30BaHMs, B TOM YHCJIE OCHAIIEHHOCTH
oOpazoBarensHOro npouecca (yr8. Munoopuayku Poccun 08.04.2014 Ne AK-44/058H).

Ilon cnenuanbHBIMU YCIOBHUSIMM JUIsl TOJY4YEHHs OOpa3oBaHMsl OOyYaromMxcs C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI [IOHUMAIOTCS YCIOBUS O0yUY€HHsI, BOCIIUTAHUS U
pa3BUTHs TaKUX OOYyYAIOIIMXCS, BKIIOYAMOIINE B ce0s HCIOJIb30BAHWE aJalTHPOBAHHBIX
00pa3oBaTeNbHBIX MIPOrpaMM U METOJOB 0OY4YEHHUs M BOCIMTAHUS, CHEIUAIbHBIX yIeOHUKOB,
Y4eOHBIX TOCOOMH M JMJAKTHYECKHUX MATEpHaloOB, CHEIHAJIbHBIX TEXHHUYECKHX CPENICTB
0o0y4eHMs KOJUIEKTMBHOTO M HHIMBHMIYaJIbHOTO I10JIb30BaHMs, IPEAOCTABICHUE YCIIYT
accucTeHTa (ITOMOIIHMKA), OKa3bIBAIOMIETO OOYUYAIOMIMMCS HEOOXOIUMYI0 TEXHHYECKYIO
MIOMOIIlb, TPOBEJEHUE TPYNNOBBIX M WHAMBUIYalIbHbIX KOPPEKLIMOHHBIX 3aHATHH,
oOecriedeHne JIOCTyNa B 3/aHUSI By3a M JPYrHE YCJIOBHUS, 0€3 KOTOPBIX HEBO3MOXHO HIIH
3aTPy/IHEHO OCBOEHHE O0Opa30BaTENIbHBIX MPOrpaMM OO0YYAIOIUMHCS C OrpaHUYEHHBIMU
BO3MOYKHOCTSIMH 3JI0POBBSL.

B memsx [ocTynmHOCTM HW3y4eHHUs AMCUMIUIMHBI HMHBAJIUJAMU U OOyYaroIUMUCS C
OTpaHUYEHHBIMU BO3MOYKHOCTSIMHU 37I0POBbSI OpTaHU3aIMel 00eCTIeYnBaeTCs:

1. JInst MHBAJIMJIOB M JIML C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSI 110 3pEHUIO:

— HaJW4Yhe albTePHATHBHOM BEpCHU O(PHIMAIBHOTO CcaliTa OpPraHM3allul B CETH
«HTEepHET» M1 CTaOOBUASIINX:

— pasMelleHre B JOCTYNHBIX JUId OOYYalolUXcs, SBISIOMIMXCS CIENBIMH  WJIH
CIIa0OBUASIIUMH, MECTaX U B aIallTUPOBAHHOMN (hopMme (¢ ydeToM MX 0COOBIX MOTpeOHOCTEN)
cnpaBoyHOM  MHpopMmanuu  (MHGoOpManus  JOKHA  ObITh  BBIOJIHEHA  KPYIHBIM
penbedHO-KOHTpacTHEIM IpudTOoM (Ha OermoM wWiIM jkedaToM (oHe) u mpoayOIMpoBaHa
upudrom bpaiins);

— TPHUCYTCTBUE aCCUCTEHTA, OKA3hIBAIOIIEr0 00YJaIOIEMYCsl HEOOXOIUMYIO TOMOIIb!

— obecrnieueHne BBITYCKa aJbTEPHATUBHBIX (POPMATOB MEUYATHBIX MATepUANIOB (KPYIHBIN
mpuT WK ayauodais);

— oOecrnieueHne JOCTyMma OOYYalomerocs, SBISIOMIETOCS CIEMBIM W HCIOJIb3YOIETO
c00aKy-TIOBO/IBIPS. K 37aHUIO0 OpraHU3aINH;

2. JInst MHBAJIMJIOB | JIMII C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBBSI 11O CITYXY:

— nyOnuMpoBaHHE 3BYKOBOM CHpaBOYHOW HHGpOpMAalMKM BHU3YaJlbHOM (ycTaHOBKa
MOHHUTOPOB C BO3MOXXHOCTBIO TPAHCIISLUN CYOTUTPOB (MOHUTOPBI, UX Pa3Mephl U KOJIMYECTBO
HEOO0XOMMO OTIPE/ICIISITh C YIETOM Pa3MepPOB IMTOMEIICHHUS);

— obecrnieueHne HAAIEKAIIMMU 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHUS MH()OPMAIIHH:

3. Jln WHBAIMIOB M JUI[ C OrPAaHUYECHHBIMH BO3MOXHOCTSIMH 3I0POBBS, HMEIOIIUX
HapyleHUsl ONOPHO-ABUIaTeIbHOIO ammapara. MarepuanbHO- TEXHUYECKUE YCIOBUSA
o0ecreynBaOT BO3MOXKHOCTb OECHpPEnsTCTBEHHOI'O OCTYyNa OOYYAIOIIMXCS B IOMELICHHS
OpraHu3alH, a TAK)KE IPEOBbIBAHMUS B YKa3aHHBIX IOMEIIEHUAX (HaIMUHie TaHyCOB, TIOpY4YHEH,



paciIMpeHHbIX ABEPHBIX MPOEMOB, JTU(TOB, JIOKATbHOE TOHMKEHUE CTOCK-0aphepOB: HAINYHE
CHeLMANbHBIX Kpecel U APYrUX MPUCTIOCOOIEHU).
OOyueHue auIl OpPraHU30BaHO KaK MHKIIO3UBHO, TaK U B OT/AEIBHBIX IPyIIax.



Ilpunoscenue Nel

OLHEHOYHBIE MATEPHUAJIBI 1O JUCHUIIJIMHE
Onucanue noka3sareseil  KpUTepUeB OLlCHMBAHUS KOMIIETEHIMH HA PA3JIMYHBIX 3TANaxX UX
(opMupoBaHUs, ONIMCAHME LKA OLlCHUBAHUA

Ortansl popmupoBaHus KomnereHi B mporecce ocBoerus OITOII mpsimo cBs3aHBI ¢ MECTOM
TUCHMIUIMH B oOpa3oBarenbHOM mnporpamme. Kaxapii »Tanm  QopMHpOBaHUS KOMIETCHIIUU
XapaKTepU3yeTcs OlpPEACICHHbIMUA 3HAaHWSMM, YMEHUSMU U HaBbIKAMU M (MJIU) OIBITOM
npodeccuoHabHON  JEesTeIbHOCTH, KOTOPbIE OICHUBAIOTCS B IMPOLECCE TEKYIIEro KOHTPOJIA
yCIIEBAEMOCTH, IPOMEXYTOUHOM aTTecraluud 10 JUCHMIUIMHE (IpakTUKE) W B Ipolecce
rocy/1apCTBEHHOW WTOroBoi artectanuu. OLUEHOYHBIE MaTepHajbl BKIIOYAIOT B ce0s KOHTPOJIbHBIE
3aJaHusg U (MIIM) BOIPOCHI, KOTOPBIE MOTYT OBITh MPEIIOKEHBI 00YydJalonIeMyCsi B paMKaxX TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH M MPOMEXKYTOYHOM aTTeCTALMK 110 AUCHUIUIMHE. Y Ka3aHHbIE TUIAHUPYEMBIE
3ajaHus M (WIKM) BOIPOCHl TIO3BOJISIOT OLIGHWUTH JIOCTH)KEHHUE OO0YyYarolMMHCS IUIAHUPYEMBIX
pe3yNnbTaToB 00y4YeHHs MO AMCLUUILIMHE, YCTAHOBJICHHBIX B COOTBETCTBYIOIIEH paboueil mporpamme
IMCHUIUIMHBL, a Takke CHOPMUPOBAHHOCTh KOMIIETEHIMH, YCTAHOBJICHHBIX B  COOTBETCTBYIOIICH
o0mieil XapakTepUCTHKE OCHOBHOM mNpodeccuoHaIbHONH o0pa3oBarenbHOM mporpammbl. Ha atame
TEKYIIETO KOHTPOJI yCIIEBAEMOCTH W TPOMEXKYTOYHON aTTECTAllMH OOYYaIOUIMXCS 10 TUCIHILIMHE
MOKa3aTessIMU OLIEHUBaHUS YPOBHS C(HOPMUPOBAHHOCTH KOMIIETEHIIUH SBIISIOTCS PE3yIbTAThl YCTHBIX
U THCBMEHHBIX ONPOCOB, BBIIOJHEHUE MPAKTUYECKUX 3aJaHUN, pEIIeHUs TECTOBBIX 3aJaHUil.
HtoroBas onenka chOpMUPOBAHHOCTH KOMIIETEHIIMI Ompenensercs B HEpUOJ TOCyAapCTBEHHOU
HUTOTOBOM aTTECTAlUU.

Onucanue nokasareJieil H KpUTeprueB OLEHUBAHUSI KOMIIETCHIMI

Hoxazareu Kpurepun ouneHuBaHusi KOMIeTEeHIM A o
OlLlcHUBAHUSA OLICHHBAHMSA
ITonumanue |Mmeer Ga3zoBble OOIIME 3HAHUS B paMKax JHana3oHa BbIIEICHHBIX | MUHMMAaIbHbI
CMBICTIa 3a1a4 1 ypOBEHb
komnereH |[loHMmaer (akTel, NPUHLUIBL, Tpolecchl, o0mue MNoHATUS B|ba3oBblil
u npezenax o0nacTH ucclefoBaHus. B OoNbIIMHCTBE CiydaeB |ypOBEHb
CIOCOOEH BBISIBUTH JOCTOBEPHbIE HCTOYHUKH HH(POpMAIHH,
00paboTaTh, aHAIM3UPOBATh MH(OPMAIHIO.
Nmeer akTrueckne u TEOpETUUECKUE 3HAHUSA B TIpesienax o0acTu | Beicokuit
MCCJIEJOBAHMSI C TOHMMAHWEM IPaHULl IPUMEHUMOCTH YPOBEHBb
OcBoeHue Hanuune OCHOBHBIX yMeHUH, TpeOyeMbIX sl BBINOJHEHHUs | MUHUMAIbHBI
KOMITETEHIM |IPOCThIX 3aa4. CrlocOOeH MPUMEHSATh TOJIBKO TUIIMYHBIE, HanboJee | i ypOBEHb
U B pPaMKax |4acTo BCTPEYAIOILIUECS IIPUEMBI 1o KOHKPETHOMN
U3Y4YEHUS chopMyJIMpOBaHHOH (BBIJIEIEHHOI) 3a/1a4e
JUCLUIUIAHEI | IMeeT nuana3oH MpakTUYeCKUX yMEHUi, TpeOyeMbIx A perieHus | ba3oBbrit
orpezeNieHHBIX Mpo0seM B 001acTu uccienoBanus. B 601bIINHCTBE | ypOBEHB
CllyuaeB  CHOCOOEH  BBIABUTH  JOCTOBEPHBIE  HCTOYHHMKH
uH(popMalnu, 00paboTarsk, aHATU3UPOBATh HH(OPMALIKIO.
Hmeer mupokuii 1uana3oH NpakTHYECKUX YMEHUH, TpeOyeMBbIX JUIs
pa3BUTHS TBOPUYECKUX peELIeHUH, alOcTparupoBanus mpo0OseMm. | Beicokuit
CriocobeH BBISBIATH NpOOJEMbI M YMEET HaXOAUTh CHOCOOBI|YpOBEHb
pelieHus, IPUMEeHsIs COBPEMEHHBIE METOJIbl U TEXHOJIOTHH.




CriocoOHOCT
b HpHMeHHTb
Ha MPaKTUKE
3HAHUS,
MOJIyYCHHBIC
B xoze
W3YYCHHS
AOUCIHUITIIINHBI

Cnocoben paborate mpu mpsMoM HaOmogeHuu. CrocoOeH
IMPUMCHATH TCOPCTUYCCKUEC 3HAHUA K PCIICHUIO KOHKPCTHBIX 3a/1a4.
MoxeTr B34Th Ha ce0si OTBETCTBEHHOCTh 3a 3aBEpIICHHE 33134 B
UCCIICIOBAaHUM,  TPHUCIIOCAONMBAET  CBOE  TOBEACHHE K
0OCTOSITENILCTBAM B PEIICHUM MPOoOIeM. 3aTpyIHSACTCS B PEIICHUH
CJIOXKHBIX, HCOPAWHAPHBIX HpO6JI€M, HE€ BBIACIACT THUIINYHBIX
OMMOOK U BO3MOXHBIX CIOXKHOCTEH NMPH PEIICHUU TOW WA WHOU

poOJIeMBbI
CrnocoOeH  KOHTpOJIMPOBAaTh  paboOTy, NPOBOAWUTH  OICHKY,
COBEpILICHCTBOBATh  JeHcTBHA  pa®oThl.  YMmeer  BbIOparthb
5QQEeKTUBHBI TpUEM peIIeHHS 3aJad 10 BO3HUKAIOIIUM
npodsieMaM.

MuHUMaIbHEI
1 ypOBEHb
bazoBrrit
YpOBEHb

Bricokuii
YPOBEHb

OHEHOYHBIE CPEACTBA JJI51 TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTALUUA 110 UTOI'AM OCBOEHUA TUCHUIIJINHBI

OneHoyHbIe CPECTBA 7S IPOBEACHHS TEKYIIEH aTTeCTallly 10 AUCHUIUIMHE

TGKYIIIBJI arTeCTalus BKIIOYACT CICAYIOHNIMC THUIIBI BaILaHI/Iﬁl TCCTUPOBAHUEC, KOHTPOJIbHAA

paborta

KoHTpoJibHbIe BONPOCHI U 3a]aHUsI

Bonpocs! 1 3a1anus 1Jisl TEKYLIEro KOHTPOJIS yCIeBaeMOCTH

1. Ha nnenke ¢oroanmnapaTa noiay4yeHo u3o0pakeHre MpeMeTa B HaTypajibHyI0 BenuunHy. Ha
OCHOBAHHU ATOT0 MOXXHO YTBEPXk/1aTh, UTO OOBEKTUB MpH (oTOrpagupoBaHUN HAXOJHUIICS OT

Tunoevie mecmosuvie 3a0aHUs

MposepAaembiii MHAUKATOP AOCTUXKEHUA KomneTeHuuu: OMNK-1.1.1

(OTOIJIEHKU Ha PacCTOSTHUU

1) paBHOM ()OKYCHOMY PacCTOSHUIO

2) paBHOM JIBYM (DOKYCHBIM PacCTOSIHUAM

3) Oousble GOKYCHOTO, HO MEHbIIIE ABYX (POKYCHBIX PacCTOSTHUI
4) OomnbIe ABYX (DOKYCHBIX PACCTOSHHI

2. I[BOHKOBBIHYKJ'I&?I TOHKAas JIMH3a ABJISICTCA CO6Hp3.IOH.[Cﬁ

1) Bcerna

2) HUKOTJA

3) €CJIn €€ IOKa3aTClib MPCIIOMIICHHUA 60.HBH_IC, YCM II0Ka3aTCJib MNPCIOMIICHHUA Opr)KaIOH_ICﬁ

cpebl

4) €CJIn €C IOKa3aTcyib IMPCIOMJICHUA MCHBIIC, YCM I10KA3aTCJIb ITPCIIOMIICHUA 0pr>1<arome171

cpebl

3. Tlpeamer pacmosoxeH mepes pacCeHBaroMIe TMH30i. MOXKHO YyTBEpKIaTh, YTO




1) ecnu paccTosiHEE OT MPEaMETa JI0 JIMH3bI MEHBIIE, YeM MOy b (POKYCHOTO PacCTOSHUS JTHH3HI,
TO M300pakeHue npeaMeTa OyIeT MHUMBIM M YBEJTMUCHHBIM

2) ecaM pacCTOSHUE OT MpeaMeTa A0 JIMH3bI 00JIbIIe, Y4eM MOIYJIb (POKYCHOTO PacCTOSIHUS JIMH3HI
|F|, u menb1e, uem 2|F|, To uzobpakenue npeamera OyaeT 1eHCTBUTEIBHBIM U YMEHBIIICHHBIM

3) ecnu paccTosHUE OT MpeaMera 10 JuH3bI Oonbine, yem 2|F|, roe |[F| — momayns dokycHOro
PacCTOSHUSA JIMH3BI, TO N300pakKeHUe MpeaMeTa OyIeT JeHCTBUTENbHBIM H YBEITHYCHHBIM

4) npu 1000M PACIIONOKEHUH MPEIMETa Mepes] INH30M n300pakeHue OyJeT YMEHBIICHHBIM H
MHHMBIM

4. Tlo 3agaHuIO yuuTeNdsl YEThIpe y4YEHHKa MO ouepeau chHOpMYyNIHUPOBAIU 3aKOH OTPAKECHUS
cBera. Haunnanuce Bce yetbipe GopMyaupoBKu oauHakoBo: «[Ipu magenuu syua cBera Ha
IJIOCKOE 3€pKajo...», a MPOAOJLKEHUs (OPMYIUPOBOK OTIMYAINCh. BriOepure mpaBuiibHOE
pOJOIDKEHHE (POPMYITMPOBKH 3aKOHA OTPAKEHUS CBETA.

1) ...1y4 cBeTa OTpaXkaeTcs OT HETo.

2) ...Iy4 cBeTa OTpa)kaeTcsi OT HEro, yrojl MajeHus Jyda OOJblle yria €ro OTPaKeHUs OT
3epKaJia, IPU 3TOM MAJAOIIHUN U OTPaKEHHBIN JIy4H, a TAKKE HOPMAJIb K 3€pKaJly B TOYKE NaJCHUSA
JIeKAaT B OJIHO MIIOCKOCTH.

3) ...JIy4 cBeTa OTpakaeTcs OT HEro, yroj MajCeHUs Jiyda MEHbBIIE yrja €ro OTPaKECHHS OT
3epKaja, Mpu TOM NaJal0NUi U OTPAKEHHBIN JTy4dH, a TakKe HOPMallb K 3epKajly B TOUKE MaJCHH
JIE’)KAaT B OJTHOM IIOCKOCTH.

4) ...Myd4 cBeTa OTpa)kaeTcsi OT HEro, YroJl MaJeHus Jiyda paBeH Iy ero OTpaskeHus OT 3epKala,
IIpY 3TOM NAJAOIMN U OTPaKEHHBIN JIy4H, a TaKKe HOPMalb K 3€pKally B TOUYKE IIAJCHUS JIEKAT B
OJTHOM MJIOCKOCTH.

5. Ilpu pacnosokeHuH ImpeaMeTa Ha pacCTOSIHMM 25 CM OT IJla3a Ha CEeTYaTKE IOTYy4aeTcsl ero
yeTkoe u3o0pakeHue. Kak JOKHO M3MEHUTHCS (POKYCHOE pacCTOSHUE JIMH3bI-XpYyCTalIuKa
IIpY IPpUOIMKEHUU MTpeIMeTa K Ii1a3y AJIs MOIYYeHHs Y4ETKOro N300pakeHus 3TOro npeamera?

1) MOMKHO yBEIMUUTHCS

2) NOMKHO YMEHBIIUTHCS

3) He AOHKHO MEHSIThCS

4) yBeNUYMTCS WIM YMEHBIINUTCS B 3aBUCHMOCTH OT pa3Mepa npeaMera

6. I'me nHaxomuTcs U300paKeHHE CBETSIIEHCS TOUYKH S (CM. pUC.), CO3JaBaeMO€ TOHKOM
coOuparomient TUH301?

ot L

oF S S

LI

1) B Touke 1
2) B TOuke 2
3) B Touke 3
4) Ha 6ECKOHEYHO OOJIBIIOM PACCTOSHUM OT JTMH3BI



7. Ha ceruarke rina3a n300paxxeHre MPeAMETOB MOTyJaeTcs

1) yBeJIMYEHHBIM IPSIMBIM

2) yBEIMYCHHBIM IIEPEBEPHYTHIM
3) YMEHBIIEHHBIM IPSIMbIM

4) yMeHBIICHHBIM IIEPEBEPHYTHIM

8. Ilpu oronBuranuu npeaMeTa ot riasa Ajs MOJIydeHHs ero Y4eTKOro H300paKeHHs Ha CeTyaTKe
ria3a GOKyCHOE pacCTOSTHUE JTHMH3BI-XPYCTAINKA TOJIKHO

1) yBenuuuthcs

2) YMEHBIIUTHCS

3) octaBaThCsi HEU3MEHHBIM

4) yBenWYHUTHCS A5l OONBIINX MPEIMETOB, YMEHBIIUTHCS I MAJICHBKUX

9. Ecnu TOYeYHBIN MCTOYHHMK PACTIONOKEH Ha PACCTOSIHUM 7 CM Tepes COOMparouiel JTMH30H
(OKYCHBIM pacCTOSTHUEM, PaBHBIM 7 CM, TO U300paKeHHE HAXOIUTCS HA PACCTOSTHUU

1) 3,5 cM 3a nmuH30M

2) 3,5 cMm nepen JIMH30M
3) 7 cMm mepen TMH301

4) nzoOpakeHus He OyAeT

/
10. Ha pucynke wu300pa’keHBl TJIaBHAas ONTHYECKAs OCh JIMH3BI 00 ’ mpeaMeT S ero
Y )
nzobpaxenue — M3o0paxkeHue =~ MOTYyYEHO C TOMOIIBIO

() (04

1) ToHKO¥ cobHparoieil JINH3bI, KOTOPast HAXOAUTCS MEX]y MIPEIMETOM U €ro H300paKeHneM
2) TOHKOM pacCcemBaIOIIEH JTMH3bI, KOTOPas HaXOJIUTCS JIEBEee N300paKECHHS

3) ToHKOH cobuparoIei JIMH3bI, KOTOpas HaXOAUTCS MIpaBee MpeaMeTa

4) TOHKOH paccenBarollel JINH3bI, KOTOPast HAXOIUTCS MEXKIY IPEIMETOM €ro U300 pakeHueM

11. N300paskeHreM TOYKH S (CM. pHC.), JaBaeMbIM TOHKOW COOHMparoniel JMH30i ¢ (HOKYCHBIM
paccrosHueM F, siBisercs Touka



1
2) 2
3) 3
4) 4

12. CrexnsHayro nuH3Y (ITOKa3aTelb IPEIOMJICHHS  CTEKJa Ncrexna — 1a54 ),

MOKAa3aHHYI0 Ha pPHUCYHKE, IepeHEeCIr W3 BO3JIyXa (nBOBIlyxa
BOJIBI — 1933

JIMH3BI?

) B BOomy (n

). Kak n3meHumce IIpu 3TOM Q)OKYCHOC PaCCTOAHUC U OIITHUUYCCKAA CHJIA

1) dokycHoe paccTosiHEE YMEHBIINIOCH, ONITUYECKAs CHJIa YBETHYNIIACh
2) doKycHOE pacCTOSHHUE U ONTUYECKAs CHJIa YBEJINYMINChH

3) doxycHoe paccTossHUE M ONTUYECKas CUJIa YMEHBIININChH

4) (dbokycHOE paccTOsSIHUE YBETUYMIOCH, ONTHYECKAsl CHUJla YMEHbBIIUIIACh

13. IIpu 6au30pyKOCTH H300paKEHUE pACCMATPUBAEMOTO TJ1a30M MpeaMeTa (GOpMHUPYETCs

1) nepen ceryaTkoii
2) Ha ceTyaTKe

3) 3a ceTyaTKou

4) B XpycTajunke

14. Vuenuk BeimonHWI 3amanue «HapucoBare Xox Jyda, majalomiero U3  BO3AyXa
MEPIEeHIUKYJISIPHO TOBEPXHOCTU CTEKISHHOW NMPU3MBI TPEYTOJIBHOIO CEYEHHs» (CM. pHC.).
IIpu noctpoenun oH



1) ommOcs mpu N300pakeHUH X0/1a JIy4a TOJIBKO ITPH IEPEeXo/ie U3 CTEKIa B BO3IYX
2) mpaBWJIbHO W300pa3mil X0/ JTyda Ha 00enX IpaHsaX MPU3MbI

3) ommOcst mpu M300paskeHUHN X0/1a Jyda TOJIBKO MTPU IEPEX0ie U3 BO3AyXa B CTEKIIO
4) ommOcs npu U300paskeHUH X0/a JTy4ya Ha 00X IPaHsX MPHU3MBI

15. Tlocne nmpoxokaeHUs: OEJIOro CBETa uepe3 KpacHOEe CTEKIO CBET CTAHOBHUTCS KPACHBIM. DTO
MPOUCXOIUT U3-32 TOTO, YTO CBETOBBIC BOJIHBI APYTUX I[BETOB B OCHOBHOM

1) orpaxarorcs

2) pacceuBaroTcs
3) morjomaroTcs
4) mpenoMIISIOTCS

16. IIpu momagaHu¥ COJTHEYHOTO CBETA Ha KaIlIM JOXKAS 00paszyeTcs paayra. ITo 0OBICHICTCS
TEM, 4TO OCJIbIi CBET COCTOUT M3 AJIEKTPOMATrHUTHBIX BOJIH C PAa3HOM JJTMHON BOJIHBI, KOTOPBIC
KaIlIAMH BOIBI II0-Pa3HOMY

1) noruomarores
2) OTpakarTCs

3) monApu3yTCS
4) npenoMIsoTCs

17. 3meHsIeTCS 1 YacToTa U JAJIMHa BOJIHBI CBE€TA IIPH €ro NepeXoaC U3 BOAbI B BaKyyM?

1) nMHa BOJTHBI YMEHBILIAETCS, YaCTOTa YBEJINIMBAETCS
2) AnuHA BOJIHBI YBEJIMYUBAETCS, YACTOTA YMEHBIIACTCS
3) uIMHA BOJHBI YMEHBIIAETCs, YACTOTa HE U3MEHSETCS
4) nnuHa BOJIHBI YBEJIMYMBAETCS, YACTOTA HE U3MEHSTCS

18. Jl;ist BUAMMOTO CBETa YroJ MPEJIOMIICHHS CBETOBBIX JIyde Ha HEKOTOPOW TpaHUIle pasjelia
JIBYX Cpe€Jl YBEITUUMBAETCS C YBEIMUYEHUEM YACTOThI U3ydeHUsl. X0 JIy4YeH JUIsl TPEeX LIBETOB
IIpH MaJeHUH OEeIoro CBeTa M3 BO3JlyXa Ha IpaHuUIly pasjena moka3aH Ha pucyHke. Lludpam
COOTBETCTBYIOT 1IBETA

N, =7
F o #F F

1) 1 — cunmii, 2 — 3en€Hbld, 3 — KpacHbI
2) 1 — cunwmii, 2 — KpacHbIi, 3 — 3eNEHBII
3) 1 — kpacHbIi, 2 — 3eN€HBIN, 3 — CUHUU
4) 1 — kpacHblif, 2 — cUHUH, 3 — 3eNEHBII



19. Kak u3MeHSI0TCS 4YacToTa W JJIMHA BOJIHBI CBETa NPH TEPEXOJie U3 BaKyyMa B Cpeay ¢
abCoMIOTHBIM TTOKa3aTesieM mpenomiieHust N? Beibepute BepHOE yTBEpKICHUE

1) nMHa BOJIHBI yMEHbILIAETCA B N pa3, 4acToTa yBEJIMUUBAETCA B N pa3
2) nnauHa BOJIHBI YBEJIMYMBAETCS B N pa3, 4acTOTa yMEHbILAETCs B N pa3
3) uIMHA BOJHBI YMEHbIIAETCS B N pa3, 4acTOTA HE U3MEHAETCS

4) nnuHa BOJIHBI YBEJIMYMBAETCS B N pa3, 4aCTOTa HE U3MEHAETCS

20. Ha moBepXHOCTh TOHKOW MpO3padyHOil MIEHKM HOPMAJIbHO MaJaeT Mydok Oenoro csera. B
OTpaXKEHHOM CBETE MUIEHKA OKpaLIEHa B 3€JEHBIN LBET. [Ipy nCoab30BaHNM IIJIEHKU TAKOH e
TOJILIUHBI, HO C 4yTh OOJBIIMM MOKa3aTelIeM IMpeoMiIeHus: e€ oKpacka OyneT (aucrnepcueit
npeHedpeyn)

1) nonaHOCTHIO 3€NEHOM

2) Oamxe K KpacHOM 00J1acTH CIIeKTpa
3) Oimke K CHHEH 001acTH CIIeKTpa
4) noaHOCTHIO YEPHOU

21. CeroBOii 7y4 majaeT W3 BOJIbI HA TPaHUILy pa3jenia BoAbl U Bo3ayxa. [Ipum sTom Moxker
HaO0JII0IaTHCS SBJICHHE MTOJIHOTO (BHYTPEHHET0) OTPAKEHHUS. ITO SBIICHUE COCTOUT B TOM, UTO

1) cBeT MONHOCTBIO OTPaAXKAETCs OT IPAHMILIBI pa3fieiia, U IIPU 3TOM yroj OTpaXKeHUs OOJIbLIE yIiia
na/IeHust

2) CBET MOJIHOCTBIO OTPAXKAETCS OT TPAHUIIbI pa3jieia, U Py ATOM Yrojl OTpaskEeHUsI MEHbIIIE yTia
najieHus

3) cBET MOJHOCTBIO OTPAXKAETCsl OT TPAHULBI pa3fiesia, U MPU 3TOM YroJl HaJeHHs PABEH YIiIy
OTpakKCHHUSI

4) cBeT 4aCTUYHO OTPa)kaeTcsl OT I'PaHULbI pa3ziena, U MPU STOM Yrojd MaJeHUs paBeH Iy
OTpaKCHHUS

22. CBer OT ABYX TOUYCUYHBIX KOI'CPCHTHBIX MOHOXPOMATHYCCKUX HCTOYHUKOB ITPUXOJUT B TOUYKY 1

A=),
OKpaHa C Pa3HOCTBIO (1)33 2’ B TOYKY 2 9KpaHa C Pa3HOCTBIO

dba3 — v+ OguHAKOBA JIM B 3TUX TOYKAX OCBEIIEHHOCTD U €CIU HE OOUHAKOBA, TO B KaKOM
TOYKE OHA 0OJIbIIIE?

1) oguHaKoBa M OTJIMYHA OT HYJIS
2) oAMHAKOBA U paBHA HYJIO

3) He oMHAKOBA, OOJNBIIIE B TOYKE |
4) He oMHAKOBA, OOJBIIIE B TOUKE 2

23. SIBnenue qupakIuy CBeTa MPOUCXOTUT
1) TOJBKO HA MAJIBIX KPYTIIBIX OTBEPCTHIX

2) TOJIBKO Ha OOJBIINX OTBEPCTHUAX
3) TONBKO HA Y3KHX HIETISIX



4) Ha Kpasx JIOOBIX OTBEPCTHI M SKPAHOB

24. OnThueckass cxema IpeacTaBisgeT Cco0OM AM(PAKIMOHHYIO pPEeETKy U Helaleko
PACIIOJIOKEHHBIM NapaJlIesIbHO € 3KkpaH. Ha pemérky HOpMalbHO IajaeT NapajuleibHbII
IIy4OK BUJMMOTO IJ1a30M O€JI0ro cBera.

BriGepure BepHOE YTBEPIKICHUE, ECIIH TAKOBOE UMEETCH.

A. JlanHas onTHYeckas cxeMa II03BOJSIET HaONMoJaTh Ha JKpaHe HA0Op palyKHbBIX
T(PPaKIMOHHBIX TTOJIOC.

b. lna TOro YTOOBI MOJNYYHTH HA O3KpaHe H300pakeHHe TUPPAKIMOHHBIX MaKCHMYMOB,
HE00XO0/IMMO yCTAaHOBUTH HA IYTH CBETOBOTO ITy4YKa COOMPAIOLIYIO JIMH3Y, B (POKATHHON MIOCKOCTH
KOTOPO# JI0JKHA HaXOAUTHCSA AU(PAKINOHHAS PEHIETKA.

1) Tonbko A
2) Toapko b
3)uA,ub
4) ou A, uu b

25. Jludpakuueii cBeTa 0ObICHASTCS CIIEKTPATBLHOE PA3JI0KEHUE

A. COJIHEYHOTO CBETa MPHU3MOIA.

b. 6enoro cBera, MpOINEANIEr0 CHayajla Malloe OTBEPCTHE, a 3areM — JiBa OJIH3KO
PacIOJIOKEHHBIX OTBEPCTHSI.

Bepno(-b1) yTBepkIeHUE(-51):

1) Toapko A
2) Tonpko b
3)uA,ub
4) au A, uu b

26. Ha 9KpaH C ABYMA HICIIMH CJICBA MAAACT INJIOCKASA MOHOXPOMATHYECKAs CBETOBAA BOJIHA

(cM. pucyHOK). [[nrHA CBETOBOI BOJHBI A. Ceer ot meneit S I u S27 KOTOpBIE MOYHO
CUUTATh KOTEPEHTHBIMHU CHH(A3HBIMH HWCTOYHUKAMHU, JOCTHUTraeT o2kpaHa . Ha HéMm
Ha0mroaeTcst uaTepdepeHImonHas kaptuHa. CBetias mosoca B Touke 4 HaOIoAaeTcs, €clu

=

o

Y )

A
S2A —S51A =2k - =

1) (k — nro6oe menoe 9ncio)



A
SHA—S1A= (2k+1)- =

2) ;\ (k — mro0oe¢ 1eI10€ YKCIIOo)
S2A —S1A = ——

3) 275(7 + 1 (k — mo6oe 1enoe umco)
S$HA —S§1A = —

4) 2k (k — mro6oe 1enoe umcio)

27. Ilpu ocBenIeHNN OJJHOM U TOH ke TU(PPAKINOHHON PEMIETKH MOHOXPOMATHYECKUM CBETOM Ha
9KpaHe, yCTAaHOBJICHHOM 3a Heil, BO3HUKAET MU PaKLIMOHHAS KapTHUHA, COCTOSIIAs U3 CBETJIBIX
JUHUNA Ha TEMHOM (OHE.
B nepBom ombITe paccTOsSIHUE MEX/1Y CBETJIBIMU JIMHUSAMU 0Ka3aJoch OOJbIIE, Y4EM BO BTOPOM, a
BO BTOPOM — OOJIbIIIE, YUEM B TPETHEM.
B kakoM U3 OTBETOB INPAaBWIBHO YKa3aHa BO3MOXKHAs IIOCJIEIOBATEIbHOCTh LBETOB
MOHOXPOMaTHYECKOI0 CBETAa, KOTOPHIM OCBELIAJIACh PEeIIETKA?

1) 1 — x&nrpiii 2 — 3enéHblid 3 — PUOJICTOBBII
2) 1 — ¢duoneroBsiii 2 — 3en€HbIN 3 — KENTHIN
3) 1 — 3enénpiii 2 — )ENThIA 3 — (UOIETOBBIN
4) 1 — x&nToiit 2 — (UONETOBBINA 3 — 3eNEHBIN

28. B xakoM U3 yKa3aHHBIX HUXKE TUANa30HOB 3JIEKTPOMArHUTHOTO U3Ty4eHUsI SHEePTUs (POTOHOB
UMeeT HanOoJIbllee 3HaueHe?

1) B uHppakpacHOM U3IIy4YE€HUU

2) B BUAMMOM CBETE

3) B ynbTpaduoIECTOBOM U3ITyUECHUHN
4) B pEHTT€HOBCKOM H3Jy4eHUU

29. YeMy paBeH HMITYJbC, MEPEIAaHHBI (OTOHOM BEUIECTBY NPH HOPMAJIbHOM MaJECHUHM Ha
MIOBEPXHOCTh, B CIIydae MOMJIOMEHHs (POTOHA BELIECTBOM U B CIIyyae €ro OTpaskeHus?

1) B oboux ciydasx

2h

2) B IIEpBOM cllydae BO BTOPOM — A

o> > >
>’|;~ 2l

3) B 0boux ciydasx



2h h
—, —
4) B nepBoM cityyae A BO BTOPOM — ?\

30. Mokostmmiicss atom maccoii /11 U3Jlydasi KBaHT CBETa C JJIMHOM BOJIHBI )La npuoOperaeT
HMITYJIbC, PaBHBIN 110 MOJYJIIO

1)y mc
2 hh
h

3 A
2

4) mc

31. Cornacho runore3e M. ITnanka o KBaHTax, IIpH TCIJIOBOM U3JITYYCHHUU

1) sHeprus Morjaom@eTcs MOPLUUSIMH, a U3Ty4aeTCs HEMPEPHIBHO
2) sHeprus U3JIy4aeTcsl MOPLHIMH, a MOTJIONIACTCS HEMPEPHIBHO
3) SHeprus U3NydaeTcs U MOTJIOIMASTCS MOPIUIMHI

4) sHeprust U31y4aeTcs U MOTJIOIIAETCS HETPEPHIBHO

32. Kakoe u3 mpuBeIEHHBIX HUKE YTBEPKIACHUHN, KacatoluXxcsi (OTOHA, SIBIISIETCSI HEBEPHBIM?
®oToH

1) siBrsieTCSI HOCHUTENIEM TPABUTAIMOHHOTO B3aUMOJICHCTBHUS

2) IBUXKETCS CO CKOPOCTBIO CBETA

3) cylIecTByeT TOJBKO B IBHKCHUHU

4) obnasaer UMITYJILCOM

33. Ha pucynke u3obpakeHa auarpamMma SHEpreTHUecKHX YypoBHeW atoma. Kakoilt nudpoii
0003HaUe€H TMepexoj, KOTOPBI COOTBETCTBYET TNOTJOMIEHUIO (OTOHA C HauOOJNbIIEH
4acTOTOM?

oy S

o |

1
2) 2
3)3
4) 4



34. Baemnuii potodddekT — 310 sABIeHUE

1) nmouepHeHust GOTOIMYIBCUM NOJ IEHCTBUEM CBETA

2) BBIpBIBaHMS 2JIEKTPOHOB C IOBEPXHOCTH BELIECTBA 10 IEHCTBUEM CBETA
3) cBedeHHUs1 HEKOTOPBIX BELIECTB B TEMHOTE

4) n3ny4yeHus! HarpeToro TBEPJOro Tena

35. Kak wu3MeHuTCS MUHHMalbHasg dYacTOTa CBETa, IPH KOTOPOH BO3HUKAET BHEUIHUN
dhoTodddekT, ecau IIACTUHKE COOOITUTH OTPUIIATEIBHBIN 3apsia?

1) HE U3MEHHUTCS

2) yBenuuurcs

3) yMeHbIIHUTCS

4) yBenu4MTCS WM YMEHBIIUTCS B 3aBUCUMOCTH OT pOJa BELECTBA

36. HOBerHOCTb MCTallIa OCBCINAKOT CBCETOM, JUJIMHA BOJIHBI KOTOPOro MCHLIIC JJIMHBI

BOJIHBI )La COOTBETCTBYIOIIEH KpacHOU rpanune ¢orodddekra ais qaHHoro Beuiecta. [Ipu
YBEJIMYCHUU UHTEHCUBHOCTHU CBETA

1) poroaddext HE OyAeT NPOUCXOTUTH MTpH JTFO00H HHTEHCUBHOCTH CBETA

2) OyneT yBeJIMUMBATHCS KOJUYECTBO (POTOIEKTPOHOB

3) Oyner yBemu4MBaTHCS MaKCUMAJIbHAS SHEPTUS (OTOIIEKTPOHOB

4) Oynet yBeJIMYMBATHCSA KaK MaKCUMaJIbHasi SHEPIHsl, TaK U KOJIUYECTBO (DOTOIIEKTPOHOB

37. Ecnu 311eKTpOCKOI COEAMHEH € IMHKOBOM IUTACTUHOM U 3apsKEH OTPHUIIATEIbHBIM 3apsIOM, TO
IpPU OCBEIIEHUU IUIACTUHBI YIbTPa(UONETOBBIM CBETOM JJIEKTpOCKOMN paspspkaercs. C
YMEHBILIEHUEM JJIMHBl CBETOBOH BOJIHBI NPU HEW3MEHHOM MOIIHOCTH CBETOBOIO IOTOKA
MaKCHMaJbHasi KWHETUYECKas SHEPTUsl BbIOWBAEMBIX JIEKTPOHOB

1) ymeHnbiiaercs

2) He U3MeHseTCs

3) yBenuuuBaercs

4) cHayana yMeHbIIAeTCs, 3aTeM yBEIMUUBACTCS

38. Kakoe 13 MpuBEACHHBIX HIKE PABEHCTB SIBIISIETCS YCIOBUEM KpacHOU rpaHuIlsl (oTodddexra
(c TOBEpXHOCTH Tea ¢ paboTOH BBIX0/1a A) IO/ JCHCTBHEM CBETa C YacTOTOH V?

1)hU:A
2)E:hU—A
3)E:h'U
4) 0

39. Kakoe 3 MpHUBEICHHBIX HIDKE BBHICKA3bIBAHWH MPABHIIBFHO OMUCHIBAET CIOCOOHOCTH aTroma K
U3IYYEHHUIO U MOTJIOUIEHNI0 (POTOHOB?

1) aroM MOKeT MOTJIOIMIATh ¥ U3Ny4aTh (POTOHBI C 000 YacToTOM



2) aToM MOJKET MOTJIomaTh (POTOHBI C JIFOOOW YaCTOTOM, U3TydaTh (DOTOHBI JTUIIH C HEKOTOPHIMU
OIPCACIICHHBIMHA 3HAYCHUAMHN YaCTOTBI

3) aTom MOKET MOTrJIOMAaTh (POTOHBI JUIIb C HEKOTOPHIMU OIPEICICHHBIMU 3HAYEHUSIMU YaCTOTHI,
U3Iy4aTh GOTOHBI C JIFOOOH YacTOTOM

4) aTOM MOXET IMOrjol@aTh M H31y4aTb (OTOHBI TOJBKO C HEKOTOPBIMU ONpEesIEHHBIMU
3HAYCHUAMU 4aCTOThI

40. Ypasaenue Ditamreiina st potorddexra BeipaxaeT coo0i

1) 3aKOH COXpaHEHHS UMITYJIbCa I MaJaroIero ¢oToHa U BHIOMBAEMOT0 UM 3JICKTPOHA

2) 3aKOH COXpPaHEHMs 3JEKTPUYECKOro 3apsia [yl mnajaroumero (GoTroHa M BbBIOMBAEMOTO
3JIEKTPOHA

3) 3aKOH COXpaHEHMs PHEPTUU s NMaJarolero poToHa U BHIOMBaEMOI0 UM 3JIEKTPOHA

4) Bce TpU IEPEUNCIICHHBIX 3aKOHA /IS MTaJaroIero OToHa M BHIOMBaEMOTO UM 3JIEKTPOHA

41. Habop 4acToT B BUAMMOM CBETE, HIYIIEM OT IUIAHET, MPAKTHYECKH COBIAAAET CO CIEKTPOM
nznydyeHus ConHua. 3T1o 00BbSACHIETCS TEM, UTO

1) mIaHeThl COCTOAT U3 TeX e BelecTs, uto u ConHile

2) rutanetsl 1 CONHIIE COCTOSIT U3 BEIIECTB B OIMHAKOBOM (PM3UYECKOM COCTOSIHUU
3) atmoc¢eps! IIaHET UMEIOT TaKyHo ke BBICOKYIO TeMIepaTtypy, kak 1 CoiHie

4) BUAMMBIN CBET OT IUIaHET NPECTABIIAET COOOM OTpaKEHHBIN COJTHEUHBII CBET

42. Beibepute BepHOE (-bI€) YTBEpKICHUE (-Ue).

Kunernueckasi sHeprust 3JeKTPOHOB, BHIOMBAEMBIX M3 MeTallia Mpu PoTodPQeKTe, He 3aBUCHUT OT
A. 4acTOTBI MAIAIOLIETO CBETA.

b. uucna poronos, nagaromux Ha poTokaros.

B. miomaau ocsenaemMoil HOBEpXHOCTH.

1) AuB
2) buB
3) Aub
4HYuA,ub uB

43. lnuaa BoNHBEL Ae bpoiins ans anekrpona Oonbine, yem it OL-gactuiel. MMnynbe xakoi
qyacTulbl OospiIe?

1) snexTpoHa

2) Ol-gacTuirsl

3) MMIYJIbCHI OJJHMHAKOBBI

4) BemMYMHA UMITYJIbCA HE CBSI3aHa C JUTMHOW BOJIHBI

44. Ha nudpakunoHHYIO pemeérky ¢ nepruoaoM d NeprneHAuKYIsIpHO K HEH majaeT IIUpOKHA
My40K MOHOXPOMAaTHYECKOTO CBETA C YaCTOTOM V.

YcTaHOBUTE COOTBETCTBHE MEXIY (U3NUECKMMHU BEJIMUYMHAMHM M (OPMYJIaMH, O KOTOPBIM HX
MOKHO paccuuTaTh. K ka0l mo3uiuu nepBoro cTojaodmna nogdepure COOTBETCTBYIOMIYIO MO3HUIIHIO
U3 BTOPOTO CTOJOIA U 3alUIINTE B TAOIUILY BBIOpaHHBIE IU(PBI O] COOTBETCTBYIOIIMMHU OyKBaMH.

®U3NYECKAA BEJIMYMHA

A) nnmvHa BOJHBI MMAIAOIIETO CBETa



b) yron, nog xotopbim HaOIIOAaeTCA IVIaBHBIN NU(PAKIIMOHHBI MaKCUMyM M-TO MOPSIKa
®OPMVYNA

m
1 o
arccos y

1)
2) c/v
mh

+ arcsin —
3 d
)
4) cv

45. YcTaHOBUTE COOTBETCTBHE MEXIY (DM3MYECKHMMHU SIBICHHUSAMH, MPU KOTOPBIX HaOIIOnaeTcs
MIEPEeHOC JHEpPruM MyTEM M3IY4YEHHUsS, M HAUMEHOBAaHUEM M3JIY4YEHMs] Ha IIKaje
JIEKTPOMArHuTHBIX ~ BoMH. K kaxkaod mo3umuu  mepBoro  croabua  noadepure
COOTBETCTBYIOIIYIO TIO3UIIMIO U3 BTOPOTO CTOJIONA U 3aIUIINTE B TA0IHIlY BRIOpaHHBIE U P
10J1 COOTBETCTBYIOLIMMHU OYKBaMHU.

®U3NYECKOE ABNEHUE

A) YenoBeueckuit opraHu3M OTHAET TEIUIOTY B OKPYKAIOIIYIO CPEy.
b) Ilpu yckopeHHOM IBUKEHHH JICKTPOHOB BOSHUKAET M3IYY€HHUE C OUYEHb BHICOKOM MPOHHUKAIOIIEH
CIIOCOOHOCTBIO.

HAMMEHOBAHWE U3TYYEHUA

1) panuousnyyenue

2) uHdpaKpacHOe U3ITy4YEeHUE

3) yneTpaduoneToBOe N3TyYeHHE
4) PEeHTI€HOBCKOE U3ITyYeHUe

46. JIBa cuH(DA3HBIX KOTEPEHTHBIX MCTOYHUKA CBeTa S1 M Sy, a Takke Touka A pacIioyioKeHBI Ha
onHOU mpsaMoil. B Touke A HabmogaeTcss MHTEpPEPEeHIIMOHHBIH MakcUMyM. JlJIMHA BOJHBI

U3JIy4aeMoro cera v+
VYCcTaHOBUTE  COOTBETCTBHE  MEXKJy  PpUCYHKaMH U (QOpMylaMH,  CBSI3bIBAIOLIUMHU
paccrosinus L1 u L2, nokazaHHbIEe Ha 3TUX PUCYHKAX.
K kaxmoil mosunuu mepBoro cTosilua MmoadepuTe COOTBETCTBYIOIIYIO MO3UIUI0 M3 BTOPOTO
CTOJOLAa M 3anmuuIuTe B TaOJIMIy BBIOpaHHbIE LU(PHI TOJ COOTBETCTBYIOUIMMH OykBamu. B
¢dopmynax M — HaTypaJlbHOE YHCJIO.

PUCYHOK
L, L.
- >l = >
S, 5, A
A)
L L,
- >l = -
S, A A
b)

®OPMYNA



1) Ll +L2 = mA

2) LZ—LI = mA
3) Ll = mA
4) L2 = mh

47. YCTaHOBUTH COOTBETCTBHE KBAHTOBBIX YUCEII, ONPEACTSIONINX BOJTHOBYIO ()YHKITUIO
3JIEKTPOHA B aTOME BOJIOPOJIA, UX (PU3HMUECKOMY CMBICIY:

A. OnpefenseT OpuUeHTaLMIO 3NEKTPOHHOrO ob1aKa B
NpPOCTpaHCTBe.

B. Onpegensaet popmy 3/IEKTPOHHOrO ob61aKa.

B. Onpegenset pa3mepbl 3n1eKTPOHHOro obnaka.

. OnpenenseT co6CTBEHHbIN MEXaHUYECKUI MOMEHT.
1)1-T,2-6,3-A;2)1-A,2-6,3-B;

3)1-B,2-5,3-A;4)1-B,2-A,3-T.

48. Hen3BeCTHBIN paIiOaKTUBHBIN XUMUYECKHIA AJIEMEHT CaMOITPOU3BOJIEHO PacaaeTcs Mo
CXeMe:

X - 3 Kr+'£Ba+3n

AApO 3TOro a1IeMeHTa COAEPHKMUT...
1) 92 npoToHa 1 142 HENTPOHa;
2) 94 npoToHa 1 144 HeNTPOHa;
3) 94 npoToHa 1 142 HelTPOHa;

4) 92 npoToHa 1 144 HelTpoHa.



49. Tlpu anbda -pacnaze...
1) 3apsag aapa yMeHbLlUaeTcs Ha 2e, macca a4pa yMeHbluaeTca Ha 4 a.
e.M.;
2) 3apAag aapa yMeHbllaeTca Ha 2e, Macca He U3MeHAeTcs;
3) 3apAag aapa ymeHbluaeTca Ha 4e, macca sapa yMeHbluaeTca Ha 2 a.
e. M.,

4) 3apag Aaapa He U3MeHAETCHA, Macca Agpa yMmeHbllaeTca Ha 4 a. e. m.

50. IIpu 6erra -pacnaje 3HaYCHUE 3apSATOBOTO YKciia Z MEHSCTCS. ..
1) Ha deThIpe; 2) HA SAMHUILY; 3) HE MEHsIETCsI; 4) Ha TPH.

MpoBepaeMblii UHAUKATOP AOCTUXKEHUA KomneTeHuuu: OMNK-1.2.1

1. Yemy paBeH cHHYC yIJla MOJHOTO BHYTPEHHET0 OTPAXXEHUS MPH MIEPEXOJIe CBETA U3 BEILECTBA,

IZIe CKOpPOCTh CBETa paBHa ) C; B BemectBo, T1€ CKOPOCTb CBETa paBHA Oa S Cs (c —
CKOpPOCTb CBETA B BAKYyMe€)

1) 1,4
2) 0,714

3) 0,5

4) MOJIHOC OTPAXKCHUC HE BO3HUKACT

2. Tlomnoe BHYTPCHHC OTPAXKCHUC MPOUCXOAUT, KOr'la CBCT HACT U3 CPCAbl C IOKa3aTCJIEM

npenomiennss 11 B cpexy ¢ mokaszatemem /!2 w mamaer ma rTpammiy pasgena Ton

yriom O ecmm ...

. n»

ny > ny, SInoL < —
1) ni
. np

np > no, SInA > —
2) ni
. ni

ny >np, SIna < —
3) n»



4)

1)

2)

3)
4)

1)
2)
3)
4)

. ni
ny > np; sino >
na

MoHOXpOMaTH4EeCKUI JIyd CBeTa I1aJaeT [0 HOPMalMd HAa HaXOIAILLYIOCA B BaKyyMe

CTCKJLIHHYIO NpPHU3MYy C IIOKa3aTeJeM IIpeIOMIICHU n = 115 1 C kako#ll CKOpPOCTBIO
pacmpocTpaHsieTcs CBET IO BbIXOJAE M3 Hpu3Mbl? CKOpOCTh CBeTa OT HEMNOABUKHOTO
MCTOYHHKA B BAKyyM¢ paBHa C.

C
1

—nc

2

c

n

c(n—1)

JludpakMoHHasi pelIeTka OCBENIaeTCs MOHOXPOMAaTHYECKMM CBeToM. Ha akpawe,

YCTAHOBJICHHOM 34 pemeTKoﬁ mapaujicjibHO eﬁ, BO3HHMKACT ,I[I/I(bpaKI_II/IOHHaH KapTHUHa,
cocTosmas U3 TCMHBIX W CBCTJIBIX BCPTHKAJIBHBIX II0JIOC. B IEPBOM OIIBITC PCHICTKA
OCBCIIACTCA KCITBIM CBETOM, BO BTOPOM — 3CJICHBIM, 4 B TPCTHEM — (bPIOJ'IeTOBBIM. Menss
PEIICTKHU, I[O6I/IBaIOTC$I TOTO0, YTO PaCCTOAHUC MCKIY IMOJOCAMHU BO BCEX OIIBITAX OCTACTCA

OJIMHAKOBBIM. 3HAYEHHUS MOCTOSHHOMN pEIIeTKU dla d2a d3 B IIEPBOM, BO BTOPOM U B
TPETHEM ONBITAX COOTBETCTBEHHO YA OBJIETBOPSIIOT YCIOBUSAM

di=d) =d3
dy > dr > d3
dr» > di > dg
d < dry <ds
Ha nmudpaxinuonnyro pemerky ¢ nepuogoM 0,004 MM Tazaer Mo HOPMaid IUIOCKas

MOHOXpOMATHYCCKasA BOJIHA. KommuectBo I[I/I(l)paKHI/IOHHI)IX MaKCUMYMOB, Ha6n}oz[aeme C
IIOMOIIBIO 3TOM PCUICTKU, paBHO 17. KakoBa JJIMHA BOJIHBI cBera?

1) 500 am
2) 680 am
3) 440 um
4) 790 am

6.

B pacnopspkeHnn SKcriepuMeHTaTopa HMeEIoTCA JABe JU(GPAKIUOHHBIE pPEIIeTKH — C
nepuogoM 1 Mkm u ¢ nepuogom 0,3 mxM. IIpy momomm Kakoi M3 ITHX PELMIETOK MOXKHO
Hab01aTh AUQPaKINIO IPYU HOPMAIBHOM MaJIeHUU CBeTa ¢ AJIMHOM BoaHb! 400 HM?

1) TOJIBKO C TOMOTIBIO TIEPBOM
2) TOJIBKO C TIOMOIUIBIO BTOPOM



3) ¢ IOMOIIBIO IEPBON U BTOPOH
4) c obenmu pemeTkaMu HabIIOAATh AU(PAKIHIO0 HEBO3MOKHO

7. Wcrounuk u3nydaer cBeT ¢ JuiMHON BoiHBl 600 HM. KakoBa wacTtoTa cBeTa, M3J1y4aeMoOro
BTOPBIM MCTOYHHUKOM, €CIIM CBET OT 3THX HCTOYHHUKOB ITO3BOJISIET HAOMIOJAaTh YCTOWYHBYIO
UHTEPHEPEHIIMOHHYIO KapTUHY?

1) 5.108 I'y
2) 5.10Y I'p
3) 2.10% I'y
4) 5.10% I'p

8. B ompitax mo ¢orodddexry B3sH macTuHy U3 MeTauia ¢ pabotoi Beixoaa 3,5 3B u cramm

3-10" I'm.
OCBC€IIAaTh €€ CBCTOM C I{acTOTOI‘/'I 3aTeM I{aCTOTy nana}omeﬁ Ha l'IJ'IaCTI/IHy
CBeTOBOﬁ BOJIHBI yBeJ‘II/I‘II/IJ‘II/I B 2 pa3a, OCTaBUB HeH3MeHHOfI HUHTCHCUBHOCTE CBCTOBOI'O
quKa. B pesyﬂLTaTe OTOIrO MaKCUMaAJIbHAJI KMHCTUUCCKAaA 3Hepr1/m (bOTOBJICKTpOHOB

1) He U3MEHMIIACK, T. K. POTOIIIEKTPOHOB HE OyIeT
2) yBenuumiiack O6osee 4yem B 2 pasza

3) yBenuuuiach B 2 pasza

4) yBenu4uiiach MEHee 4eM B 2 pasa

9. B omnbITe MpOBOAMIOCH U3MEPEHUE 3aNHPAIONICTO HANPSHKCHHS Ui (OTOIIEKTPOHOB MPHU
JBYX Pa3HBIX 3HAYCHHSX YaCTOTHI ITAJAIOIIEr0 MOHOXPOMATHUECKOTO CBeTa (Vip — YacTOTa,
COOTBETCTBYIOIIAsl KpacHO# rpanuie potorddexra). [Ipu 3amucu pe3ynbTaToB U3MEPEHUS B
TaOJIUILy OJHO 3HAYCHHE ObUIO MPOIMYIIEHO.

YacTtoTa nagatowero ceeta v 2Vip | 3Vkp

3anupatoulee HanpsxeHne Usan|Uo | —

Kakoe 3HaueHue 3armnuparoniero HanpsHKSHUs POITYIIEHO B Ta0uiie?
1) Uo/2

2) Uo

3) 3Uo/2

4) 2Up

10. Ipu HabmroaeHIH HHTEp(EpEeHITUN PHOTIETOBOTO CBeTa B onbiTe KOHTa pacCTOSTHHE MEXTY
COCETHMMH TEMHBIMH ITOJI0OCAMH Ha dKpaHe paBHO 2 MM. Ecnu ncTouHmK (hrOIeTOBOTO CBETa
3aMEHUTh UCTOYHUKOM KPAaCHOTO CBETa, AJIMHA BOJIHBI KOTOpOro B 1,5 paza 6osbiiie, TO 3TO
paccTosiHue CTAaHET PABHBIM. ..

1) 3 mM;
2) 1 mm;
3) 2 MMm;
4) 4 Mmm.



11. MacnsiHOe IATHO Ha OBEPXHOCTHU BOJBI MIMEET BUJI, TIOKA3aHHBIN HA pUCYHKE (LEHTP —
KpacHBI, Kpail — (uosieToBbIi ). ToNMIMHA MIJICHKH OT Kpas K IEHTPY ...

1) yBenmumnsaercs;

2) He n3meHseTcs;

3) ymeHblUaeTcs;

4) cHayana ymeHbLUaeTcs, 3aTeM YBe/IMYNBAETCS;
5) cHadana yBeIMYMBACTCS, 3aTEM YMEHBIIIACTCS.

12. Tonkasi TJICHKA, OCBEMICHHAs OCJIBIM CBETOM, BCJICIACTBUE SIBICHUS HWHTEpPEpEHIMU B
OTPa)KEHHOM CBETE UMEET 3eJIeHbIN 1UBET. [Ipy yMEHbIIEHUH TONIMUHBI IJIEHKU €€ 1BET....
1) cTaHeT KpacHbIM;

2) He n3meHuTcs;

3) CTaHeT CUHUM;.
4) cTaHeT YepHBIM.

13. ToHkas CTEKJISIHHAS IJTACTHHKA C MTOKa3aTelieM mpenomiieHus m = 1,5 u tommuHou d = 2 MKkM
MOMEIIIeHA MEeKTY IBYMS CpellaMHe ¢ TToKa3aTessiMu rpeiomiienus il = 1,2 u n2 = 1,6. Ha
TJIACTUHKY HOPMAJIbHO TIAJaeT CBET C ITMHOM BOJHBI 600 HM.

PasHoOCTb X042 MHTepdeprpPyHOLWMX OTPAKEHHDBIX Iy4Yelt paBHa...

1) 9000 uM™;
2) 3000 uM™;
3) 5700 aMm;
4) 6000 HM™.

14. TInocko - BIMyKJIasi IMH3a BBITYKJION CTOPOHOM JIE)KUT Ha CTEKJISITHHOM MJIaCTUHKE (YCTaHOBKA
s HaOmroeHus kojen Hetotona). Ecnu Ha II0CKy!0 MOBEPXHOCTD JIMH3HI MaaeT
HOPMAaJIbHO CBET € AIMHOU BOJIHBI 0,6 MKM, TO TOJIMHA BO3AYIIHOTO 3a30pa B TOM MECTE, I1e
B

OTPaXKeHHOM CBETE BUAHO NepBOe TEMHOE KO/bLLO, PaBHa...
1) 200 aMm;

2) 300 uM; 3) 600 HM;
4) 900 HM.



15. Ha y3kyio mieib MUPUHO# b majgaeT HopMaibHO IUIOCKast CBETOBAsI BOJHA C JUTMHOM BOJIHBI A.
Ha pucynke cxemMaTuuecku mpeicTaBiIeHa 3aBUCUMOCTb HHTEHCUBHOCTH CBETa OT CUHYCAa yriia

b

andpakumn. OTHoWweHne A PaBHoO...

D SN oy

04 -02 10 02 04 sing

1) 2;
2) 4,
3) 6;
4) 5.

16. Ha IMYTU CCTCCTBCHHOI'O CBCTA ITOMCUICHLI ABC IIJIACTUHKU TypMaJIMHA. ITocne IIPOXOKIACHUA
IUTACTUHKH 1 CBET HOJHOCTHIO TIOJIAPU30BAH. Ecimu

J1, J2 — NHTEHCMBHOCTM CBeTa, NpoLeaLero NAacTMHKM 1 n 2 cooTBeTCTBEHHO, U J2 =J1, Torga yron
mexay HanpasnaeHnamu 00

n 0’0’ paBeH...

-
/
J

1) 30°;
2)90°;
3) 60°;
4) 0°.

17. Yron Mexy mIIOCKOCTSAMH MPOMyCKaHUs JBYX MOJISIPU3aTOpOB paBeH 45°. Ecnu yron
YBEJIIMYUTH B 2 pa3a, TO MHTEHCUBHOCTH CBETA, MPOIIEIIETo Yepe3 00a Mmoysipru3aropa...
1) yBennuutca B 2 pasa;



2) yBennuuTca B 2 pas;

3) cTaHeT paBHOU HYJIIO;
4) yBennuutcs B 3 pasa.

18. [InacTHHKY U3 ONTHYECKH aKTHBHOT'O BEIIECTBA TOMIIUHON d = 2 MM IMOMECTHIIA MEXKIY
JIByMsI ITapajuieIbHBIMU HUKOJISIMU, B PE3YJIbTATE YErO MIIOCKOCTh MOJISIPU3AIIAN

MOHOXPOMaTHYECKOTO CBeTa moBepHyack Ha yroua 30°. [Tose 3penust moasipumMeTpa CTaHeT
COBEpPLUEHHO TEMHbIM NPY MUHUMANIbHOM TO/ILLMHE NNACTUHKU, PAaBHOMN...

1) 6 mm;
2) 1,5 mm;
3) 0,7 mm;

4) 3 mm.

19. I1pu nageHnu cBeTa U3 BO3/yXa Ha TUAIICKTPUK OTPAKEHHBIN JIyd TIOJTHOCTHIO MOJIIPH30BaH
nipu yriie najgenust 60°. [Ipu 3ToM yroa npenomieHus: paBeH...

1) 30°;
2) 45°;
3) 90°;

4) 60°.

20. Tlpu najieHny cBETa U3 BO3AyXa Ha JUAJICKTPHUK OTPAKECHHBIA JTyd
NOJIHOCTbIO MONAPU30BaH Npwu yrae nageHus 60°. Mpu aTom yron

npenomneHunA paBeH...

1) 30°;
2) 45°;
3) 90°;
4) 4)60°.

21.Ha PUCYHKC IMOKAa3aHbI KPUBBIC 3aBUCUMOCTU CHGKTpaHBHOﬁ IIJIOTHOCTHU

aHepreTnyeckomn ceeTmumocTtn AYT OT A/IMHbBI BOSIHbI NPU PasHbiXx TemnepaTypax. Ecnm Kpusan 2
cooTBeTcTBYeT Temnepatype 1450 K, To KpmnBaa 1 cooTBeTCTBYET Temneparype...



Y

500 2000 A, am

1) 5800 K;
2) 725 K;
3) 2900 K;

4) 1933 K.

22. JInvHa BOJIHBI TETUIOBOTO U3ITyYEHUS HArPETOTo TeJla yBeITU4mIiIach B 2 paza. Ero remmneparypa
IIPH TOM. ..

1) ysennunnace B 2 pa3a;
2) yBennuunnaco B 16 pas;
3) ymeHbluMnach B 16 pas;

4) ymeHbLUMAach B 2 pasa.

23. Eciu JJIMHA BOJIHBI CBCTA, MMaJar0mero Ha (bOTOBJ'IeMeHT, OCTacTCA HCH3MCHHOﬁ, TO IIpU
YBCJIMYCHHUH MMAJAOIICTO0 CBETOBOI'O ITIOTOKA ®2 > O1 uzMeHeHHs B BOHLT-aMHepHOﬁ
XapPaKTCPUCTHUKE MTPABUJIBHO MPEACTABJICHO HA PUCYHKC. ..

JA
| 2
2 1 /1




1.1.3. 3SAJAHNA NO OUEHKE OCBOEHUA NPAKTUYECKMUX HABbIKOB

Mpoeepsembie uHOUKaMopbl docmuxceHus KomnemeHyuu: OMNK-1.3.1

1. Ha xakoii yron nosepHeTCs OTpa)KEHHBI OT 3epKajia COJHEYHBIH JTyd OpH HOBOPOTE 3epKala Ha
yroxa 30°?

2. Ha ropu3oHTalbHOM JHE BOJOEMa IJIyOMHOM 1,2 M JEXKUT IUIockoe 3epkano. Ha kakom
paccTosiHUM OT MECTa BXOXJEHHUS Jyya B BOJY OH CHOBA BBIWJET HA IMOBEPXHOCTb BOJBI M1OCIIE
OTpakKeHHU OT 3epkania? YTou naJeHus yya Ha MOBEPXHOCTh BOJbI paBeH 30°.

3. B 1Ho mpyja BepTHKaIbHO BOMTA CBAsl TAK, YTO OHA LIEJIUKOM HaXOAUTCs 1101 Bofoit. Onpeenure
JUIMHY TeHU CBaW Ha JTHE Tpy/ia, eclii TyOuHa npyaa 2 M, a yroi najeHus gyqei 45°.

4. Beicora connua Hax ropusoHtoM 60°. Beicora HempospaunHoro cocyga 25 cM. Ha ckombko
WM3MEHUTCS JIIMHA TeHH Ha JHE COCYy/a MPU OCBELICHUH €r0 CONHEYHBIMU JTy4yaMH, €ClIU B COCY]I
HaJUTh BOAY 10 BbICOTHI 20 cMm?

5. Hapaccrosauu 1,5 M OT HOBEPXHOCTH BOJIBI B BO3yX€ HAXOUTCS TOUECUHBIH HCTOUHHMK cBeTa. Ha
KaKOM pAacCTOSHUM OT IOBEPXHOCTH BOJABI HAOJIOAATeNh, HAXOIALIMICS B BOJAE, YBHIUT
M300pakeHNe 3TOr0 UCTOUHUKA?

6. IlpenenbHbIA Yroa MOTHOIO BHYTPEHHEro OTpasKeHMs I BO3AyXa M cTekna 34°. Onpeaenuts
CKOpPOCTb CBETA B ’TOM COPTE CTEKJIA.

7. B anmase cBeT pacmpocTpaHsercs co ckopocThio 1,22-10% m/c. Onpenenuts npemenbHbIi yrom
MIOJIHOTO BHYTPEHHET0 OTPAKEHUSI CBETA B aiMa3e P NEPEXO0Ie U3 alMas3a B BO3/IyX.

8. Tocrpouts u306paskeHne MPOU3BOILHOM TOUKH S, KOTOpas JEKHUT Ha IIaBHOH ONTHYECKOH OCH
coOuparoIei JTMH3HI.

9. Onpenenuts MOCTPOEHUEM XO1 JTyda MOCIIE MPETOMIIEHHS €Er0 COOMPAKOIIEii M paccenBaroIeit
nuH3aMu. Ha pucynkax MN — nonoskeHue rnaBHOM onTHYeckoit ocu; O — ONTUYECKUN LIEHTP
nuH3bl; F— ¢okyc nmuu3el. Cpefbl o 00€ CTOPOHBI OJIMHAKOBHI.

a) 4 5) Y
M /o N M /0 N
F F F F
v Puc. 3 A

10.Ha pucynke nokasaHsl NoJI0kKeHHE TIaBHOM onTrudeckoii ocu MN TOHKOM paccenBaromIel TUH3bI
U X0 Jiy4a |, majaromero Ha JIMH3Y, ¥ MIPEeJOMIIEHHOTO Jiyda 2. OnpeaenuTh NOCTPOCHUEM
ONTUYECKUH IIEHTP U POKYCHOE paccTosiHue JIMH3bL. Cpeibl 10 00€ CTOPOHBI JTUH3bI OJJMHAKOBBI.



1
M/ N

11.IposikoBBINyKIIas IMH3a C OKA3aTeNeM NPENTOMIIEHUs N = 1,5 HMEET OIMHAKOBBIE PAJHYChI
KpUBHU3HBI IOBepXHOCTEH, paBHble 10 cMm. M300paskeHue mpeamMeTa ¢ moMOIIbIO 3TOW JTMH3BI
oKasbIBaeTcs B 5 pa3 Oosblie npeamera. OnpenenuTb paccTOsSHUE OT MIpeaMeTa 10 U300paXKeHHU .

12.JTunza umeer poxycHoe paccrosaue -100 mm. IIpeamer pasmepom 10 MM pacronoxeH Ha
paccrosiuun 50 MM OT TuH3BL. ONPEIeIUTh MOJIOKEHNE U BEIMYUHY U300paKeHHS.

13.C kakoro paccrosaus Heo6x0auMo choTOrpadupPOBaTh YEPTEK, YTOOBI IIOITYUUTH HA HETATHBE
ero xonwuro B Macmrabe 1:5, eciim hokycHoe paccrostaue oobektuBa 300 Mm?

14.0Onpenenuts B3aMMHOE PaclONOKEHHE TIPEAMETA, JTUH3BI C (POKYCHBIM
paccToaHnem 150 MM M 3KpaHa, Ha KOTOPbIV NPOEeKTUPYeTCs n3obparkeHune

C NATUKPATHbIM YBETUYEHNEM.

15.Ipeamer umeer pasmep 24 MM, nzodpaxenue 120Mm. OnpenenuTs
$OKycHOe paccTosiHMe TOHKOM JIMH3bI, ECAM PACCTOAHME MEXAY NPEeAMETOM U

nsobparkeHnem 600 mm.

16.TIpeamer BeIcOTON 10 MM MPOENUPYETCS B BUJIE AEHCTBUTENBHOTO N300paXKeHHsi  BHICOTOM 40
MM. [110cKkoCTh N300paskeHMsI HAXOAUTCS Ha PacCTOSHUU 260 MM OT TMH3bI. OnpeenuTh
(hoKyCHOE pacCTOSIHUE JTUH3HI.

17.TIpenmet umeer pazmep y=10 MM, uzodpaxkenue Y’ =-50mm. OnpeaenuTs

POKYCHOE PacCTOAHNE TOHKOM INH3bI, €C/IU PACCTOAHUE MEXKAY NPeaMETOM U

nsobparkeHnem 600 mm.

18.Ha 30mHYI0 NIacTHHKY TajaeT Mmiockas MOHOXpoMaTtuueckas BonHa (A=0,5 mkMm). Onpenenure
paauyc rnepBoi 30HbI DpeHens I, €CIM pacCTOSTHUE OT 30HHOM TUTACTUHKY JI0 MECTa HAOJI0ICHUS
Im

19.Haiitu panuycel r TIEPBBIX TIATH 30H @peHenst A MIOCKOW BOJHBI, €CIIM PACCTOSHUE OT

BOJTHOBOU TIOBEPXHOCTH /10 MCTOYHMKA HaOmoaeHus b=1 m. [lnina BosHb! cBeta A=500 HM.

20.Ha menp mumpuHoii b=6)\ mamgaeT HOpPMaIbHO My4OK MOHOXPOMATHYECKOTO CBETA C JUIMHOM
BoJIHBI A. [Toz kakum yriaoMm ¢ Oynet HabmoaaThest TpeTH JUPPAKIIMOHHBIH MUHUMYM CBeTa?

21.Kaxoe uncio mrpuxos NO Ha eIMHHUILY IIHHBI HMEET AU(PAKIMOHHAS PELIETKA, €CIIU 3eJIeHas
muHUA pTyTd (A = 561,1 HM) B criekTpe nepBoro no-psaaka HadmopaeTcs noj yriom ¢ = 19°8'?

22.Ha menb IMPUHOK @ = 2 MKM HaJlaeT HOPMAJIbHO MapajlIeNbHbIN Iy-490K MOHOXPOMATHIECKOTO
ceera (A = 589 um). [lox xakumu yrimamu OyayT HaOmOAAThCS TUGPAKIMOHHBIE MUHUMYMBbI
cBera’?



23.HaiiTi HauGOBIINIA MOPAIOK M CHEKTPa JUISl JKEATON JTUHUM HATPUS
(A = 589 um), eciu ocTostHHAsA TU(paKunoHHOoM pemeTkd d = 2 MkM. OTBET OKPYIIIUTH 10
LEJIOTO YHCTIA.

24 .Kakyro HaMMeHBLIYI0 TOILMIMHY J0JKHAa MMeTh mieHka (N =1,54), uToObl npy OCBEIICHUH
Jy4aMH € JUIMHOW BosHBI /50 HM, NEepHeHIUKYJSp-HBIMH K €€ IIOBEPXHOCTH, OHAa B
OTPaKCHHOM CBeTe Ka3ayachk uepHoit? /0,24 mxm/



25.PaccTosnue Mexay menasmu B onbite FOura 0,5 MM, miuHa Bonubl McToynuka 550 um. Kakoso
paccTosiHue OT IIeJiel 10 SKpaHa, €ClIM PACCTOSIHIE MEXKIAY COCETHUMHU TEMHBIMU ToJ0caMu 1 Mm?

26.Ha MbUIbHYIO IUIEHKY NajgaeT HOPMalbHO IydoK Jiydell Genoro cpera. KakoBa MUHHMMAalIbHas

TOJIIIMHA IUICHKH, €CJIM B OTPAXKCHHOM CBETE OHa mpejcTaBisercs kpacHon? Jlnnna BosHbl 700 HM.
[Tokazarens npenomnenus 1,33.

27. Ha cTeksHHBII KIMH HOPMAJdbHO K €ro I'paHH MajaeT MOHOXPO-MAaTHYECKUH CBET C JIMHOM

BoiaHbl 600 HM. Ywucnmo wHTEp(EpEHIMOHHBIX IMOjoc, npuxonsmuxcs Ha | cm, pasHo 10.
[Tokazarens npenomiieHus creka 1,5. Haiitu nperoMisiromuii yroi KinHa.

28Hy‘lOK C€CTCCTBCHHOI'O CBCTAa IMAaAACT Ha CTCKIIIHHYIO IIPU3MY C IIOKA3aTCJICM IPCIIOMIICHUA n:1,6.

Omnpenenutd yroia najaeHus 6, ecim OTpaXeHHBIH My40K MAaKCUMAIILHO TOJISIPU30BaH.
0
29.Vron Bproctepa OB IIpY MaJECHUM CBETa W3 BO3JyXa Ha KPUCTAUl KAMEHHOW COJIM paBeH 57 .

Onpenenutb CKOPOCTh CBETA B 3TOM KpUCTaILIE.

30.Vron Mexay IUIOCKOCTSMM MONSPU3ALUU HOJIAPH3aTOPa M aHAIU3aTOPa B MO-JIAPU3ALUOHHOM
MUKpockorie npuaumaet 3Hadenus 0, 30, 60, 90°. Onpenenutk, BO CKOJIBKO pa3 YMEHBLIUTCA
WHTEHCUBHOCTh lo CBeTa Mpu MPOXOXKIEHUHM dYepe3 moispuzarop U ananuzatop? [lotepu Ha
OTpa)kKeHHE CBETA HE YUUTHIBATh.

31.IInacTurka kBapua TonmuHON 1 MM, BHIpE3aHHAs TEPIEHAUKYISPHO ONTHYECKOH OCH KpHUCTalia,
MIOBOpPAYMBAET IJIOCKOCTh MOJSPU3ALMH MOHOXPOMATUYECKOTO CBETAa HEKOTOPOH UIMHBI BOJIHBI Ha
yron 20°. Onpenenuts: 1)kakoBa M0KHA OBITH TONIMHA (2 KBApIEBOH IIACTHHKH, MOMEIIEHHOM
MEXy IBYMsI TTapalIeIbHBIMU HHUKOJISIMH, 4TOOBI CBET OBUT IMOJHOCTBIO MO-TallieH; 2) KaKoW JTHHBI
TpyOKY C paCTBOPOM caxapa MaccoBoi koHueHTpanuu 0,4 K/ Ha o MOMECTUTh MEXKTy HUKOJIAMHE JIIsI
nonmydeHus Toro xe ddexra? Y aenpHoe BpameHue pacTsopa caxapa 0,665 rpaa/(v-kr-m3).

32.V3kuii  nyuox MOHOXPOMAMUUECKO20 PEHM2EHOECK020 USIYYeHUs naddem Ha pacceusaioujee
sewecmeo. Hatimu yeon komnmonosckozo paccesanusl, eciu OIUHA 80JIHbL UTYUEHUs Y8eaUUUIdacs Ha |
nm.

33.Iamma-uznyuenue ¢ Onumnoii éoamvt 0,83-10—13 MM paccesnocb Ha c60600HVIX NPOMOHAX NOO
yenom 180°Havimu snepeuto hpomona nocie paccesuusi.

34.B pesynemame xomnmonoéckoz2o paccesmnus noo yeiom 174°0nuna éonnvt pomona cmana pasnoii 8
nm. Bo ckonvko pas ymenvwunaces wacmoma gpomona?

35.B pesynsrate »>ddexra Komnrona ¢oron c¢ sHeprueii €1=1,02M»B paccesH Ha CBOOOIHBIX
aneKkTpoHax Ha yroia 0=150°. Onpenenuts SHEPTUIO0 paccestHHOro (hOTOHa.

36.Doron ¢ sneprueii £=0,4 M>B paccesics nox yriom 0=90° Ha cBo6oHOM 3ekTpoHe. OnpenenuTh
JHEPTHIO €' paccestHHOTO (POTOHA U KWHETHYECKYIO SHEpruto T 3JeKTpoHa oTaauu

37.0npenenuts, BO CKOJBKO pa3 HEOOXOIUMO YMEHBIINTH TEPMOJAMHAMUYECKYIO TEMIIEPATYPY YEPHOTO T
4YTOOBI €ro SHEepreTuyecKas CBeTUMOCTh Re Bo3pocia B 2 pa3a.

38.Haiitu Temnepatypy T meum, eciiu M3BECTHO, YTO M3JIydeHHEe M3 OTBEPCTUS B HEH Miomaapio S =
6,1cM? nMeet MomHOCTH P = 34,6 BT. M3nyueHne cuuTaTh OIM3KHM K U3Ty4EHHIO YEPHOTO TeJa.

39.MomnocThs M3TydeHus abcomoTHO vepHoro Tena P = 10 kBr. Haiitu mnomans S m3mydaromeii
MOBEPXHOCTU TeEJa, €CIM MaKCHUMyM CIEKTPajibHOW IJIOTHOCTH €ro SHEPreTUYECKON CBETUMOCTH
NPUXOAUTCA HA IIIMHY BOJHBI 700 HM.



40.InameTp BoNb(pPaMOBOii crimpany B deKkTpuueckoil tamnouke d = 0,3 MM, jutnHa ciupama | =5 cm.
[Ipu BKITIOUEHUHM JTAaMIIOYKH B ceTh HamnpspbkeHneM U = 127 B depes nammouky Tedet Tok | = 0,31 A.
Haiitu Temnepatypy 7 cnupanu. Cuurath, 4TO IO yCTa- HOBJICHUH PAaBHOBECHS BCE BbIAEISIONIEECS B
HUTU TEIUIO TepsieTcsl B pe3ynbTrare usinydeHus. OTHOLIEHME SHEPreTUYECKUX CBETUMOCTEH
BoJIb(hpama 1 aOCOTIOTHO YEPHOTO TeJa s JaHHOU Temmepatypst a = 0,31.

41.1Ipu HarpeBanMu aOCOIIOTHO YEPHOTO TeNA [UIMHA BONHBL, HA KOTOPYI) MPHXOIAMUTCS MAKCHMYM
CIIEKTPaJIbHOM IUIOTHOCTH HEPTETUYECKOM CBETUMOCTH, U3MeHmi1ach oT 690 no 500 uM. Bo ckoibpko
pa3 yBeNUYIIaCh IPU STOM SHEPreTHYeCcKass CBETUMOCTh Tefa?

42 .0Onpenenuts 4acToTy 006pallieHus 3IEKTPOHA BOKPYT Spa aToMa BOAOPO/Ia IIPH JABMKEHHH 110 BTOPOii
OOpOBCKOI opOuTe.

43.0npenenuTh U HAMMEHBIYIO SHepruK GOTOHA B YALTPa(HOJIETOBON cepuy BOJOPOa (Cepuu
Jlaiimana).

44 Vicnionw3ys Teopuro bopa, HaliTH KUHETHYECKYIO SHEPTHIO Ek3 DIIEKTpOHA Ha TPEThel opOuTe aToma
BOAOPOJA.

45. Atom Boopoza nornomaer (OTOH, BCIEACTBHE YETro 2JIEKTPOH, HAXOUBILMIACA Ha BTOPOii 60POBCKOI
op6uTe, BBUIETAET U3 aTOMa CO CKOPOCThIO V = 6-10° m/c. Uemy paBHa uacToTa oToHa?

46.D5exkTpoH B aToMe BOJOPO/Ia IIepelie] U3 OCHOBHOTO COCTOSHUSA B BO30YKIEHHOE, IOIYYUB SHEPIHIO
E =12,8 5B. KakoBa nan0ouibiias JjiuHa BOJIHbBI, KOTOPYIO MOXKET TEIEeph U3IYYUTh aTOM BOJOPO/IA.

47.YKaxuTe, CKOJIBKO HyKIOHOB, IPOTOHOB, HEHTPOHOB COIEPKa CIIEAYIONIHUE SIpa:

1) ;He:2) '?B: 3) ;¢ Fe.
87,9y 27 47.3) 64
48.0mnpenenute AuaMeTphl CIEAYIOMIHX SEp: 1) 3Li:2) (341:3) 55Cu.

49.Kaxas MUHMMAaJIbHAs SHEPrUs HEOOXOAMMA ISl PaclIelIeHUs S1pa a30Ta ‘3N Ha IPOTOHBI U
HENUTpoHBI? (Maccy sapa a30Ta B3sATh B TaOIUIIE)

50.Haiitu 5Hepruio cBA3M, IPUXOAANLYIOCS HA OIMH HYKJIOH B sipe 3Li.

51.0npenennts Maccy HEHTPATBLHOTO aTOMA, ECIIH SAPO STOTO aTOMA COCTOMT U3 TPEX MPOTOHOB H JIBYX
HEHUTPOHOB U YHEPTUS CBS3HU sAapa paBHa 26,3M»B.

1.1.4. KOHTPOJ1bHbIE BONPOCbI AN1A COBECEAOBAHUA
lNpoeepsemoie uHOUKamopbl docmuxceHus komnemeHyuu: OMNK-1.1.1

TemnmoBoe nznyueHue

JHEpreTHYecKas CBETUMOCTh Teja
CriekTpabHast MOTJIOMATEIbHAS CITOCOOHOCTh
a0COJIIOTHO YEPHOE TEJO

3akon Kupxroda

3akon Credana — bompiiMana

No ok owhdRE

3akoH cMemeHns Buna



8. ®opmyna Panes—/xunca

9. ynerpaduoneroBas katacTpoda

10. ®opmyna Ilnanka

11. ®oTtorddexr

12. BuyTtpennauii u BHenmHUN GoTodhdekT

13. cBoiicTBa doTodrPdekra

14. 3akons! poTodddexra

15. YpaBuenue DitHiTeHA

16. 3anepxuBaroiiee HaPsHKEHUE

17. ®otonsI

18. KopIrycKynspHO - BOJHOBOU JAyaliu3M

19. l'unore3a ne bpoits

20. /laBiieHue cBeTa

21. Db dext Komnrona

22. KOMIITOHOBCKOE paccesiHue

23. popmyna Komnrona

24. I1nanerapHast MmoJieIb aToMa  (BBIBOJIBI M3 ombiTa Pe3epdopaa)
25. KBanToBsle noctynatel bopa

26. JInHeWvaThie CIEKTPHI

27. Cepunt BOZOPOAOTIOJOOHBIX aTOMOB

28. ®opmyna Punbepra

29. Bonusl ne bpoitns

30. ITousaTue BOMHOBOM (pyHKIIUN

31. CgoiicTBa BOIHOBOW (DyHKIIMU

32. Ypasuenue llpenunrepa

33. CooTHomieHne HeomnpeaeneHHocTei I elizendepra
34. IloTeHIIMANBHBIN SIAK

35. KBanToBble uncina (riiaBHOe, OpOUTAIBHOE, MATHUTHOE, CITHHOBOE)
36. [puanun ITaymu

37. [lpyHUIMO MHMHUMYMa 3HEPTUU

38. CuMMeTpuYHas U aHUTCUMMETPUYHAs BOJIHOBAs (DYHKIIMA
39. Bo3onb! 1 (hepMHUOHBI

40. TopMO3HOE PEHTTEHOBCKOE U3ITyYeHHE

41. XapakTepucTuiecKoe peHTI€HOBCKOE U3TyUeHHE
42. 3axon Moz

43. HaynpoBaHHOE U3ITyUCHHE

44. Jlazeps! (mpUHLIMI PabOTHI)

1.1.5. TEMBI JOKJIAJIOB
lNpoesepsaemoie uHOUKamopbl docmuxceHusa komnemeHyuu: OMNK-1.1.1

1. CoBpemeHHbIE ONITUYECKHUE UCCIEIOBAHUS



2. Vcnonp3oBaHue ONTHYECKUX MPUOOPOB B MEIUIIMHE

3. ®usnyeckue OCHOBBI METOJOB OCHOBAHHBIX Ha 3JEKTPOMArHUTHBIX M3IIyYCHHSX CBETOBOTO
JUana3oHa

4. ®usnueckre 0OCHOBbI METOJ0OB PEHTT€HOIUArHOCTUKU U PEHTI€HOTEPAIIUU

o

PaaroHykuIHas IUarHOCTUKA («MEYCHBIC aTOMBID»)
6. KommbroTepnas ToMmorpadus.

1.2. OLIEHOYHbIE CPEACTBA [ANA MPOBEAEHWA TMPOMEXYTOYHOM ATTECTALMM NO
AUCLIMNIMHE

Mpome}KyTouHan aTrecTauma NpoBoaUTca B popme  3K3ameHa.

MpomexyToyHaa aTTecTauMa BK/AKOYAET c/ieaylolwme TWMbl 3agaHuii: cobecegoBaHve no
KOHTPO/IbHbIM BOMPOCAaM, pelleHne 3aaaum

1.2.1. 3AA4YU
lMpoesepsaemobie UHOUKAGMOPbI O0CMUMEeHUA KoMmnemeHYyuu:

Ol1K-1.1.1, OMK-1.2.1, ONK-1.3.1

CKOIBKO IITPUXOB HA OJMH MHJLTUMETpP COAEPKUT AU(BPAKIHOHHAS PElIeTKa, eClly IPH HOPMATbLHOM
TNaJeHUH MOHOXPOMATHYECKOTO CBETAa C UIMHOH BONHBI A=0,6 MKM MaKCHMyM ISTOTO HOpSIKA
OTKIOHEeH Ha yron ¢=18°7?

Temnepatypa BepxHux cinoeB Connua pasHa 5300 K. Cuntas ConHile YEpHBIM TEJIOM, ONPENEIUTH
JUIMHY BOJIHBI Am, Ha KOTOPYIO MPHUXOJIUTCS MAaKCUMyM CHEKTPalbHOH IJIOTHOCTH HEPreTHYECKOn
ceetumoctu CounHua.

Ha nunkoByto macTuHKy (padoTta Beixoja anektpona A=4,0 3B) nmagaeT MOHOXpOMAaTHYECKUI CBET C
mHON BoJHBI A=220 HM. OrnpenenuTh MaKCUMaIbHYIO0 CKOPOCTH (DOTOIIEKTPOHOB.

Omnpenenuth YHEPTUI0 HOTOHA, H3ITYYAEMOTO aTOMOM BOZOPOAA MPHU TEPEX0/Ie dIEKTPOHA CO BTOPOH
OOpOBCKOW OpOUTHI Ha TIEPBYIO.



10.

11.

12.

Panuyc kpuBu3HbI Beiykiioro 3epkaia 50 cm. [Ipenmer BeicoToit 15 cm HaxoauTcs Ha paccTostHuH 1
M 0T 3epkana. OnpeaenuTh pacCTOSHHUE IO U300paXKEHUs U €ro BBICOTY.

CKOpOCTh paclpoCcTpaHeHHsI CBETa B IepBoi nmpo3paunoit cpeae 225000 km/c, a Bo Bropoii — 200000
km/c. JIyd cBeTa majaet Ha MOBEPXHOCTh pa3jiesia 3TUX cpel moja yriioM 30° v mepexouT BO BTOPYIO
cpeny. OnpenenuTs yroi npeoMICHUs dyda.

UYeMy paBeH yroJI IOIHOTO OTPAXKEHHs ISl CTEKIIa, €CITH CKOPOCTh PACIPOCTPAHEHHS CBETA B CTEKIIE
pasna 2108 m/c. Cxopocts cBeta B Bakyyme ¢ = 3-10% m/c.

OmnpenenuTb SHEPTHUIO, UMITYJILC ¥ MacCy ()OTOHA, JITTMHA BOJHBI KOTOPOTO COOTBETCTBYET BUIAMMOMN
YacTH CHeKTpa ¢ aauHo# BosHbI 500 HM.

Ile3wmii (pabota Beixoma 1,88 5B) ocBeraeTcss MOHOXPOMATHYECKUM CBETOM C JUTHHOMN BOJIHBI 486
oM. Kakyro HaMMEHBIYI0 3a/Iep)KUBAOIIYI0 PA3HOCTh MMOTCHIIMAJIOB HYXHO MPHIOXKHUTH, YTOOBI
(hOTOTOK MpeKpaTuiICcs

[ToTok »HepruM, U3Iy4aeMol W3 CMOTPOBOTO OKOIIKAa Ne4M 3a ceKyHay, paBeH 51 Br. Haiitu
TeMIepaTypy Meur, eciH TIomab OTBepCTUs 9 cM?

B nHO Bomoema BepTHKanbHO BOWUT CTOJOMK BbicoTo H = 1M. OnpenenuTs ATMHY TEHH OT
CTONOMKA Ha JIHE BOJOEMa, ECTH CONTHEUHbIE TyqH TaJaloT Ha MOBEPXHOCTH BOHI oy yriaom 38° | a
CTOJIOMK IIETMKOM HaXOJIUTCS MOJ BOJOH, €CIM MOKa3aTeld MpPEIOMIIEHUS BO3JyXa W BOJBI
COOTBETCTBEHHO paBHBl N1 = lu Ny =1,3.

Ha ropusonrtanpHOM aHEe Bomoema rayomHoi h = 0,6 M nexuT miockoe 3epkaigo. Ha kakom
paccrosiuuu L oT MecTa BXOXKIeHUs Tyda B BOAY, TOKa3aTeNb MpeIoMIIeHHsI KOTopoi N = 1,3, aTot
JTyd CHOBA BBIHIET Ha TIOBEPXHOCTH BOJIBI IIOCIIE OTPAKEHHs OT 3epkana? Yroi naaenus ay4da o = 30°



13.

14.

15.

16.

17.

Kaxkyto sHepruto 10keH uMeTh OTOH, YTOOBI ero Macca OblIa paBHA Macce MOKOsI AJIEKTPOHa?

OrnpenenuTb KHHETUYECKYIO SHEPTUIO 3JIEKTPOHA, €CIIU €ro JIJIMHA BOJI-HbI J¢ bpoiins paBHa 1 M.

O1eHHUTH C MOMOIIBIO COOTHOLICHHUS HEOIIPEEICHHOCTEH MHHUMAIBHYIO KHHETHYECKYIO
SHEPTHIO IEKTPOHA, JIOKATU30BaHHOTO B 001act pazmepom | = 0,20 am.

Haiinure snepruu (B 3B), cooTBeTCTBYIOIIME IEPBBIM TPEM JIMHUAM cepun banbMepa aroma
BOZOPOJA.

Kaxkoe xomuecTBO TEIUIOTHI BBIACIIMTCA B XOJAC PCaKIINH

sLi+H—>;He+,;He,

*He?

B pe3y/ibTaTe KOTopol obpasyetca m=1kr =

18.

19.

20.

MaxkcruMaibHasi KHHETHYECKasl SHEPTHUsl 3JIEKTPOHOB, BBUJIETAIOIINX U3 PYOUINS IIPU €r0 OCBEILEHUN
YABTPadHONETOBBIMY JTy4aMHy C JUTMHON BOHBI A = 5-107 M, E = 2,84-107° JIxx. Onpenenuts paGoty
BBIXO/Ia 3JIEKTPOHOB U3 pyOuIMs.

Kakyro MakcuManbHy10 CKOpPOCTbh OyIyT UMETh (POTOITEKTPOHBI IPU 00Ty4EHUU TOBEPXHOCTH LIMHKA
yIbTpadUOIETOBBIM U3YYEHHUEM C dHeprueii kBanTa B K = 1,5 pasa Gonbiieit paboThl Beixoa. Pabora
BBIXOZIa AJIEKTPOHOB M3 IIMHKA 3,74 3B.

Karox porosnemenTa ocBemaroT MOHOXpOMaTHYECKUM cBeToM. [Ipu 3aiepKu-Baroiem HarpsKeHUH
Mexay katonoMm u aHonom Ul = 1,6 B Tok B nenu npekpamaercs. [Ipu n3MeHeHn# ITTUHBI BOJTHBI
cera B K = 1,5 pasa norpeboBaoch moaaTh 3aJep>KUBAIOIIYI0 Pa3HOCTH moTeHimanos U2 =3 B.
Ornpenenuth pabOTy BBIXOJIa DJIEKTPOHA U3 MaTepualia Katoja.

1.2.2. NEPEYEHb KOHTPO/1bHbIX BOMPOCOB AJ11 COGECEAOBAHUA

Ne Bonpocbl 4N1A NpoMe}KyTOUHOM aTTecTauum MpoBepsaemblie
MHAUKATOPbI
BOCTUXKEHMUA
KomneTeHuuii

1. FeomeTpumyecKan ONTUKA U ee 3aKOHbI. OlK-1.1.1, ONK-1.2.1,




OMnK-1.3.1

2. | Cdepunueckue 3epKana. OMK-1.1.1, ONK-1.2.1,
OnK-1.3.1
3. | lnH3bl. PopMynbl TOHKOM U TONCTOM NINH3bI. OMK-1.1.1, ONK-1.2.1,
OnK-1.3.1
4, MpocTeiwne onTu4eckne cuctemol: rnas, ¢otoannapar, OMNK-1.1.1, ONK-1.2.1,
NPOEKUMOHHbIN annapaT, yna, MMKPOCKOM, TeNECKon. OMnkK-1.3.1
5. doTtomeTpura. OCHOBHbIE 3HEPreTUYECKUE U CBETOBbIE OMNK-1.1.1, ONK-1.2.1,
XapaKTepPUCTUKKM CBETA U eaMHULbI nX U3mepeHuna. Ceasb ceetosblix | OMK-1.3.1
N SHEepreTUYeCKmnX BeJIMYUNH.
6. 3aKOHbI OCBELLLEHHOCTMU. OMNK-1.1.1, ONK-1.2.1,
OnK-1.3.1
7. CBeT KaK 3/1IeKTPOMarHmMTHas BOJIHA. OMK-1.1.1, ONK-1.2.1,
OlMK-1.3.1
8. KorepeHTHbI cBeT. [Tpobaema KOrepeHTHOCTU eCTECTBEHHOIO OMnK-1.1.1, ONK-1.2.1,
ceeTa. [lAnMHa U Bpemsa KorepeHTHOCTW. OMnkK-1.3.1
9. NHTepdepeHUMA ABYX KOFePeHTHbIX BOAH. YCN0BMA MaKcMMyma m OMNK-1.1.1, ONK-1.2.1,
MUHUMYMa UHTepdEepeHLUN. OMnkK-1.3.1
10. NHTepdepeHUMA B TOHKMX NeHKax. [Mo10Cbl paBHOFO HaK/10Ha U OMNK-1.1.1, ONK-1.2.1,
NoNoCbl PaBHOM TOALWMHbI. Konbua HbtoToHa. OMnK-1.3.1
11. | NpoceeTneHWe ONTUKMN. OlnK-1.1.1, ONK-1.2.1,
OMK-1.3.1
12. | NpuHumn MNoireHca n npuHuunn MNonreHca-dPpenens. Andpakuma ONK-1.1.1, ONK-1.2.1,
cBeTa. OlMK-1.3.1
13. | [loKa3aTe/ibCTBO 3aKOHOB OTPAXKEHUA U NPESIOMJIEHMA CBETA C OMNK-1.1.1, ONK-1.2.1,
nomolLLbo NpuHuuna lMNonreHca. OlK-1.3.1
14. | Metop 30H PpeHens OMNK-1.1.1, ONK-1.2.1,
OlMK-1.3.1
15. | OagHomepHaa AMdpaKLUMOHHanA pelleTKa. OMNK-1.1.1, ONK-1.2.1,
OnK-1.3.1
16. | MornouleHune cBeTa. 3akoH byrepa-/lambepTa. OMNK-1.1.1, ONK-1.2.1,




OMnK-1.3.1

17. | Aucnepcua ceeta. AHOManbHaA M HOpMabHaA Aucnepcus. OlMK-1.1.1, ONK-1.2.1,
OnK-1.3.1

18. | Nonapusauma ceeta. Bugbl nonapusaumm ceeta. OCHOBHasA OlK-1.1.1, ONK-1.2.1,
Teopema Teopuu nonapmsaunm. 3akoH Mantoca. OMnkK-1.3.1

19. | TennoBoe M3Ny4eHNE M ero XxapakTepucTUKK. 3aKoH Knpxroda. OlMK-1.1.1, ONK-1.2.1,
OlMK-1.3.1

20. | 3aKOHbI U31y4YeHUa abcoNOTHO YEPHOTO Tena. OMNK-1.1.1, ONK-1.2.1,
OlK-1.3.1

21. | ®opmyna Panea-OxunHca. YnbTpadmnonetosas Katactpoda. OMNK-1.1.1, ONK-1.2.1,
OlK-1.3.1

22. | KBaHToBasa runoTesa MnaHKa. Popmynbl MNnaHKa. OMNK-1.1.1, ONK-1.2.1,
OlK-1.3.1

23. | BHewHu poToaddekT. 3akoHbl U onbiThl CTONETOBA. ONK-1.1.1, ONK-1.2.1,
ONnK-1.3.1

24. | O6bbACHEeHMe 3aKOHOB BHellHero ¢oToaddekTa. YpaBHeHMEe OMnK-1.1.1, ONK-1.2.1,
dNHWTENHA. OMK-1.3.1

25. | 9ddeKkT KomnToHa. OMNK-1.1.1, ONK-1.2.1,
ONnK-1.3.1

26. | KopnyckynsapHo-BONHOBOM Ayannsm. BonHbl ae Bponns. OMnkK-1.1.1, ONK-1.2.1,
OlMK-1.3.1

27. | 3aKOHbI CNEKTPaaAbHOro aHanmnsa. Cnektp atoma Bogopoaa. OlK-1.1.1, ONK-1.2.1,
dopmyna banbmepa. OMK-1.3.1

28. | OnbIT Pe3epdopaa. AaepHaa moaenb aToma. OMNK-1.1.1, ONK-1.2.1,
OMK-1.3.1

29. | Noctynatel bopa. OMK-1.1.1, ONK-1.2.1,
OMK-1.3.1

30. | Teopua bopa BogopogonogobHoro atoma. HegoctaTkn Teopum OMNK-1.1.1, ONK-1.2.1,
bopa. OlMK-1.3.1

31. | OcHOBbI KBAHTOBOM MEXaHWKU: OnnucaHne COCTOAHUS YacTuLbl, OlK-1.1.1, ONK-1.2.1,

BONHOBaA PpyHKLUMA, CTauMoHapHoe ypaBHeHuWe LWpeaunHrepa,

OMnK-1.3.1




32. | CooTHolweHMe HeonpeaeneHHocTel ei3eHbepra. OMNK-1.1.1, ONK-1.2.1,
OlMK-1.3.1
33. | anyyeHune n nornoweHue ceeta atomamm. CnoHTaHHOEe U OlK-1.1.1, ONK-1.2.1,
BbIHYXAEHHOE n3JlyyeHmne. OMnkK-1.3.1
34 | Nasepbl M ux npumeHeHne. CBOMCTBA Na3epHOro U3Ny4eHus. OlMK-1.1.1, ONK-1.2.1,
ONnK-1.3.1
35 | CocTtaB M OCHOBHbIE XapaKTepPUCTUKM aTOMHbIX A4ep. OMNK-1.1.1, ONK-1.2.1,
OMNnK-1.3.1
36 | AgepHoe B3aMmoaencTBUE. IHEPrUA CBA3M ALpPa. YaeNbHas OMnK-1.1.1, ONK-1.2.1,
aHeprua ceasn. CtabumabHble U HECTabuabHbIe U30TONMbI. OMnkK-1.3.1
PaanoakTMBHOCTD.
37 | 3aKOH pagmoaKkTUBHOro pacnaga. lepuog nonypacnaga. OMK-1.1.1, ONK-1.2.1,
AKTUBHOCTb. OMnkK-1.3.1
38 | Anbda-, 6eTa- M ramma-pacnag. OlK-1.1.1, ONK-1.2.1,
ONnK-1.3.1
39 | Buabl M OCHOBHbIE XapaKTePUCTUKU SNeMEHTAaPHbIX YacTULL. OMNK-1.1.1, ONK-1.2.1,
dyHoameHTaNbHble B3aUMOAeNCTBMA. B3anMmHble npeBpaLLeHns OMnkK-1.3.1
3/IeMeHTapHbIX YacTu,
40 | ApepHble peakuun. OlK-1.1.1, ONK-1.2.1,

OnK-1.3.1

Tabauua 1. NMoacueTt 6an110B 332 CAMOCTOATE/IbHYIO PaboTy CTYAEHTOB

Kputepum oueHKun

PelATUHroBbIH
6ann

PaboTa He caaHa, caaHa He B No/IHOM 06beme, paboTa He COOTBETCTBYET
TEMATUKe camocToATeNbHOM paboTbl / PaboTa npocpoyeHa 6onee yem Ha

14 pHen




PaboTa cgaHa B nonHOM 06beme, HO B Helt gonyuieHo 6onee 2-x rpybbix
TemaTuyeckux ownbok nam nponyuieHo 6onee 1-ro KAKOYEBOro BoNpoca
TeMbl camocToATelbHoM paboTbl / PaboTa npocpoyeHa oT 7 Ao 14 aHel

PaboTa cgaHa B nonHOM 06beme, HO B Hell gonyuieHbl 1- 2 rpybble
TeMaTUYeCKMe OWNBKM NaM nponylueH 1 KAYeBol BONPOC TeMbI
camocToATenbHoM paboTbl / PaboTa npocpoyeHa oT 1 Ao 7 aHen

PaboTa cgaHa B NONHOM 06beMe, B Helt HeT rpybbix TeEMaTUYeCKMX OWMOOK,
He NPonyLLeHbl KNtoYeBble BOMPOChI TEMbl CAMOCTOATENbHOM PaboThl,
chaHa BoBpems




1.
2.

Tpunooicenue Ne2
AHHOTAIIUSA
PABOYEN MTPOIr'PAMMBI JUCIHUIIJIMHBI
«ONTHKA, aTOMHAs1 PU3NKA)

OcHoBHas npogeccuoHaIbHast 00pa3oBaTe/ibHAs MPOrpaMMa BbICHICTO
oOpa3oBaHus

Crnenuaiabaocthb 30.05.01 Meaunuuckass OHOXuMHUS

OO61mmast TpyaoeMKocTh 7/252
Leab AMCHUNINHBI

® (opmupoBanue y o0ydyaeMbIX 3HaHUH, YMEHUI 1 HaBBIKOB, HEOOXOAUMBIX IS
YCHELIHOTO OBJIaICHUS OOIEKYIbTYPHBIMHU U MPOPECCUOHANTBHBIMU KOMIIETEHLIUAMU
B 00JIaCTU ONTUKH U aTOMHOUN (PU3HKU;

e (opmupoBaHUE Y CTYJCHTOB CUCTEMHBIX 3HAHUI O (PU3NYECKUX CBONCTBAX U
(U3HYECKUX MPOIIeCccax, MPOTEKAOIINX B OMOJIOTHYECKUX 00BEKTaX, HEOOXOIUMBIX
JUISL OCBOCHUS JPYTUX YYEOHBIX TUCIUILINH

3.3apauu AUCHUATNIINHBI
3. 1 33}13‘1“ JUCHHUIIJIMHBI:

3.

- (opmupoBanue mNpopecCUOHAIbHBIX YMEHUH M HaBBIKOB, YHUBEPCAIbHBIX CIOCOOOB
JesTeIbHOCTH (II03HABATENbHOW, MH(POPMALMOHHO-KOMMYHUKATUBHONH M peQIIEKCUBHOW) U
KOMIICTCHITUH;

- 00y4yeHHe OCHOBHBIM (PHM3MUECKUM U (PU3MKO-XUMHUYECKHM IMpOIleccaM, MPOTEKAIOIUM B
KMBOM OpraHusme, (pu3n4eckuM CBOMCTBaM OMOJOTHYECKUX TKaHeH, (pu3nyecKuM MeTojaM
COBPEMEHHOM JUarHOCTUKH 3a00JIeBaHUM, CBOMCTBAM (PU3NYECKUX MOJIEH, NEHCTBYIOIUX Ha
Oouosiornyeckue  OOBEKTBI, DJIEKTPO- M  MOXKApOOE30NMacHOCTH MpU  paboTe ¢
OKCIIEPUMEHTAIBHBIMA  yCTAaHOBKAMU;

- (opMupoBaHue HaBBIKOB pabOThl B (U3MUECKUX Ja0OpaTOpusx M yMEHUH 0000maTh
SKCIIEPUMEHTAJIbHBIE PE3yJbTaThl HAONIOACHUM, HCIOJIb30BAaTh IMPOCTHIE H3MEPUTEIbHBIC
npuOOpBl U ONTHUYECKYIO amlmaparypy A HU3ydeHus (PU3MUECKUX SIBIEHUH U IMPOIECCOB,
MIPE/ICTaBIATh PE3yAbTaThl HAOIIOACHUM WM U3MEPEHUN C MOMOUIbI0 Tadyull, rpa@uKoB U
BBISIBJIATH Ha 3TON OCHOBE SMIIMPUYECKUE 3aBUCUMOCTH, IPUMEHSTh MOJYyYEHHbIE 3HAHUS JUIs
OOBSICHEHUS SIBICHUH, MPOLIECCOB M 3aKOHOMEPHOCTEH, MPOTEKaloIUX B OmocucreMax, a
TaKXXe MPUHIUIOB ASUCTBUS TEXHUUYECKHX YCTPOMCTB AJIs pelIeHus: (PU3NUECKUX 3a1au;

- pa3BuUTHE MpPO(PecCHOHATBHO-OPUEHTUPOBAHHBIX HHTEPECOB, HMHTEJUIEKTYalIbHBIX U
TBOPUECKHUX CIOCOOHOCTEH, CaMOCTOSTENBHOCTH B NPUOOPETEHHUH HOBBIX 3HAHUU MpH
penieHnH GU3NYECKUX U MPUKIIAIHBIX 33124 [0 ONTUKE U aTOMHOH (pU3HKe, CAMOCTOSTETbHON
paboThl MO U3YYEHHIO HAYYHOW JIUTEpaTypbl M BBINOJIHEHUIO JKCHEPUMEHTATbHBIX
UCCIIEIOBAaHHH € MCII0JIb30BaHHEM HH(POPMALIMOHHBIX TEXHOIOTUH

OcHoBHbBIE pas3aeiibl TMCHUIIJINHBI

Pasznen 1. OCHOBHBIE NOHATHS M 3aKOHBI T€OMETPUYECKON ONTUKHU

Paznen 2. BoJHOBBIE CBOWCTBA CBETA

Pasnen 3.  TemnoBoe m3nyuenue. Dotodrdpdexr



Pasgen 4.

Paszgen 5.

DneMEeHThI KBaHTOBOW (DU3UKH

DJIeMEHTHI aTOMHOU (PU3UKH

Paznen 6. SinepHast pusnka u pu3nKa 3IEMEHTAPHBIX YaCTHI

4. Pe3yabTaTbl 0CBOEHUS TUCUHHUIINHBI:

3HaTh

- (pU3MYECKUI CMBICI 3aKOHOB U SIBJICHUI I€OMETPUYECKON 1 BOJIHOBOW ONTHKH,
KBAaHTOBOH M aTOMHOU (DU3UKH
- CYLIHOCTb ONITHYECKUX SBJICHUM U IIPOLECCOB ;
- ONpe/IeTIeHNs] OCHOBHBIX (PU3NYECKUX MOHATHH U BEJINYUH;
- OCHOBHBIE ()OPMYJIBI U 3aKOHOMEPHOCTH B PaMKaxX U3y4aeMbIX pa3JieloB.

YMmern

- IPOBOJIUTH U3MEPEHHSI OCHOBHBIX ONITUYECKUX M (DOTOMETPHUECKUX BEIHYHUH;
- OIpEeNeNsITh 3HaUeHUsl (PU3UUECKUX BEIIMYMH, UCIIONB3YS 3aKOHBI (PU3UKU;
- 0OPMIISTH pEIIeHHUE 3a/1a4 COTJIACHO NPEAbIBISEMBIM TPEOOBAHHSM;

- OIIUCBIBATH CMBICT (PU3UYECKUX BEITUYHH, UCIONIB3YS 3aKOHBI BOTHOBOU U
reOMETPUYECKOI ONTUKHU, UCTIOIb3Ys PU3NUECKYIO TEPMUHOJIOTHUIO;
- IaBaTh CIIOBECHOE U CXEMOTEXHUYECKOE OMMCAHNE OCHOBHBIX (DU3MUECKUX
AKCIIEPUMEHTOB.
HmeTp HaBBIK (OIBIT ACSITEILHOCTH)

- pemeHus 3aa9 Ha OCHOBE 3aKOHOB OITHKU M aTOMHOU (PU3UKU B 00BEME,
IPEAyCMOTPEHHOM IPOrPaMMON;

- paboTHI ¢ y4eOHOM TEMAaTHYECKOI TUTEPaTypOi.

- pabOTHI C U3MEPHUTEIBHON JIEKTPHUECKOH anmaparypoi;

- BIIaIeHUS (PU3HUECKUM SI3BIKOM M €CTECTBEHHOHAYYHOIH TEPMHUHOJIOTHEH;

5. Ilepeyenr  KoMIeTeHIWi, BKJIag B (OpPMHpPOBaHME KOTOPHIX  OCYUIECTBJsAET
AUCUHMITAHA
OIIK-1
6. Buabl yueGHoli padoThI:
AynuTopHas paboTa — JIEKLIUH, TPAKTUYECKUE 3aHATUS
BreaynuropHas pabota — camocTosiTenbHast paboTa CTYAEHTOB

1. HpOMe)KyTO‘{HaH aTTrecTalys Mo TUCHUIIIMHE. 9K3dMeH 6 4 cemecmpe.
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