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1. INTAHUPYEMBIE PE3YJIbTATbI OBYYEHMU

1.1. IIeJIb H 3aJa91 JUCIHUIIINHbI «ECTeCTBeHHOHay‘IHaH KapTuHa MUpPa»

Heab AMCHMIIMHBI

O3HAKOMJICHUE CTYJICHTOB C KOHIENTyaJlbHbIMM OCHOBAMHU JUCHUTUIMHBI
«EcTecTBeHHOHay4YHass KapTWHA MHUpPa» KakK COBPEMEHHOW KOMILIEKCHOU
dbyHIaMEHTAIbHOM HAYKH O Pa3BUTHH €CTECTBO3HAHUS;

dbopMHupOBaHHE €CTECTBEHHOHAYYHOTO MHPOBO33PEHUS HA OCHOBE 3HAHUSA
0COOEHHOCTEM, OCHOBHBIX MTPUHIIUIIOB U 3aKOHOMEPHOCTEH pa3BUTHS TPUPO/IBI;
VMHTEIJIEKTYaJIbHOE Pa3BUTHE CTYJEHTOB YEpe3 CHUCTEMY KJIACCUUYECKUX U
COBPEMEHHBIX €CTECTBEHHOHAYYHBIX KOHIICTIIUH.

38]13‘-[]([ JUCHUILINHBI.

paclIupUTh Kpyro3op, cGopMHpoOBaTh HAyYHOE MBIIJICHUE M HAy4YHOE
MHUPOBO33pDEHUE, OCHOBAaHHOE HAa CHHTE3€  E€CTECTBEHHOHAyYHBIX U
I'YMAHUTAPHBIX KOHLIETILIHA.

O3HAKOMUTh CTYAEHTOB C OCHOBHBIMH HpoOJeMamMu, 3aKOHOMEPHOCTIMH,
UCTOpUEH M TEHJECHUUSAMH PpPa3BUTHUSA €CTECTBO3HAHUS, B KOTOPBIX
pacKpbIBarOTCs (PyHIaMEHTaIbHbIE HAYYHbIE U MUPOBO33pPEHUECKUE TIPOOIEMBI
COBPEMEHHOU HayKH U (pritocopuu;

chopMUPOBATh NOHMMAaHUE NPUHIUIOB MPEEMCTBEHHOCTH, COOTBETCTBUS U
HENPEPBIBHOCTH B U3YUEHUU IIPUPOJIBI;

JaTh TMPEACTaBICHUE O PEBOJIOLUSAX B E€CTECTBOZHAHMM U CMEHE HAy4YHBIX
MapajurM Kak KJIFOUEBbIX 3TAMaxX Pa3BUTHS €CTECTBO3HAHUS;

JaTh IIPEACTABICHHE O MPUHLMUIIAX YHHBEPCAJIBHOIO 3BOJIOLAOHU3MA H
CUHEPIeTUKN KaK JUAJECKTUYECKUX NMPUHLUINAX PA3BUTUS JKUBOW M HEKHBOU
PUPOJIbI, YEIOBEKA U O0IIECTBA;

chopMUpPOBaTh MOHMMAHHUE CYIIHOCTH KOHEYHOTO uucia (pyHAaMEHTaJIbHBIX
3aKOHOB MPHUPOJIbI, OMPEEISIIOMNUX OOJIMK COBPEMEHHOI'O €CTECTBO3HAHMS, K
KOTOPBIM CBOJMUTCS MHO>KECTBO YACTHBIX 3aKOHOB (DPM3HMKH, XUMHUH, OUOJIOTHUH,
HayK 0 3eMJIe;

chopMHUpPOBATH 3HAHUS, HEOOXOIUMBIE JJI1 U3YUEHUSI CMEXHBIX JUCIUIUINH;

1.2. Ilnanupyemble pe3yJbTaThbl 00y4eHUs!

B pe3ynbrare u3yyeHus AUCUMILTAHBI O0YYarOLAICS JOMDKEH:

OIIK-8 — cnocobeH OCyHIeCTBIATh MEAArornyecKyro AESITeIbHOCTh Ha OCHOBE
CTICMATBHBIX HAYYHBIX 3HAHHUN



2. MECTO JUCHUILUIMHBI B CTPYKTYPE OBPA3OBATEJBLHOU
IHPOI'PAMMBbI

VYueOnast mucnuminHa «EcTecTBeHHOHAy4YHAsi KapTHHA MHPaA» OTHOCHUTCA K
oOsi3atenbHON vactu broka 1.

JucrumrHa 6a3upyeTcs Ha CHHTE3€ €CTECTBEHHBIX HAYK ((M3UKH, XUMUH,
OuoNorNH, HAYKH O 3eMiie) U COACPKUT PyHIaMEHTATLHBIE PE3YJIbTAThl STUX HAYK
O MHUpPE U MECTE YeJIOBEKa B HEM.

OcHOBY i M3y4eHHs] AUCIUIUIMHBI COCTABISIET LIKOJbHAS MporpaMMma Io
MaTeMaTtuke, PU3nKe, ACTPOHOMUU, XUMUHU U OUOJIOTHH.

3HaHWEe  COBpPEMEHHBIX  (YHAAMEHTAIbHBIX  HAy4YHBIX  IOJOKEHUU
€CTECTBO3HAHHUSA, €r0 MHUPOBO33PEHUYECKUX UM METOJOJOTUYECKUX BBIBOJOB
SBIIIETCS. HEOOXOJUMBIM 3JIEMEHTOM MOJArOTOBKHU CHEIHUAIIMCTOB B JII000H o0nacTu
JeSITEIbHOCTH.

3. OFBEM U COAEP)KAHUE JUCLHHUIIJINHBI

3.1. O0beM TUCHUILINHDBI

DopMma 00yYeHUs
Ioka3aTesib 00beMa TUCUMIIIMHBI
Ounasn

O0beM TUCIUIUIMHBI B 3a4ETHBIX €AMHUIIAX 2
O0beM TMCUHUIITMHBI B Yacax 72
KonTakTHas padora: 36,2
Jlexnun 12
[IpakTH4eckue 3aHsITHS 24
KoHTakTHBIE Yachl HA MPOMEXKYTOUHYIO aTTECTAIUIO: 0,2
3aueTr 0,2
CamocrosiTenpHasi paboTa 28
KonTposb 7,8

@opMO MPOMEKYTOUHOU ATTECTALMU SIBJISIETCS 3a4ET B 8 CEMECTPE.

3.2. Conep:xxanue qucuumiiunbl  (ouHasi popma odyuyeHusl)

KouauvectBo
4acoB

HaumeHnoBaHue pasiesos (Tem) Mpaxr
MMCHHMILUTMHBI ¢ KPATKHM COAEP/KaHNEM HIECK

Jlekuuu ue
3aHATH

51

Tema 1. dyHagaMeHTAJIbLHbIE MOJEJIH €CTECTBO3HAHMS. 5 4

DJIeKTPOMATHMTHAS  KApTHHA  Mupa.  OCHOBHBIE

5




AKCIIEPUMEHTAJIbHbIE 3aKOHBI 3JIEKTPOMATHETU3MA.
OJIEKTpOMarHuTHas MHAYKOUsA. Teopus 3IE€KTPOMarHUTHOTO
nosst MakcBemia. OCHOBHBIE aCIEKThI 3JIEKTPOAMHAMUYECKON
KapTUHBI MHpa: KOHTUHYaJbHOCTb, MAaTEpPHATbHOCTD
(bu3nUecKoro mojsi, OTHOCUTEILHOCTh MPOCTPAHCTBA U BPEMEHH,
OPUHIMI  ONU3KOACHCTBUS, TMOCTOSHCTBA CKOPOCTH CBETa,
SKBUBAJIEHTHOCTH HHEPTHOM M IPAaBUTALIMOHHOW MacChI.

Tema 2. BoaHoBble cBoiicTBa cBeTa. SIBiIcHU,
MOATBEPIKIAIONINE BOJTHOBBIE CBOMCTBA: MHTEP(DEPEHITNS,
ndpakIys, MoasIpu3aIus, JUCIICPCHs.

Tema 3. KsanToBas ¢puzuka M pasBUTHE
HEKJIACCHYeCKHX KOHLeNIuii €CTeCTBO3HAHUS.
Kopnycky/JsipHO-BOJIHOBOI IYyaJIu3M MHKPOOOBHEKTOB.
['unore3a ae bpoitns u ee onbiTHOe 0O00cHOBaHue. [ unoresa
[Inanka. CooTHolieHue HeompeneiaeHHocten ['eitzenOepra.
[TpuHuun gonosuuTenbHOCTH bopa. Mogens atoma bopa,
TeryIoBoe u3nnydeHue, pororddexr, agdexkt Komnrona.

Tema 4. MopaenupoBanue COCTOSSHUA MHKPOOOBEKTOB.
Oco0EeHHOCTH MOBEIEHUS KBAHTOBBIX COCTOIHUN. OCHOBHOE
ypaBHEHUE KBAHTOBOM MeXaHWKHU. BomHoBas ¢QyHKUHMs, €€
CMBICJ U CBOMCTBAa. MOIeTMpOBaHNE COCTOSHUM C TOMOIIBIO
ypaBHeHust [lpenunrepa. KsanrtoBble uyumcna. [IpuHinun
[Taynu. Onucanue COCTOSIHUSI M IBUJKEHUST MUKPOOOBEKTOB
B KBAHTOBOM MEXAHUKE.

Tema 5. Uepapxuss MaTepuajJbHbIX CTPYKTYp. Makpo-,
MHUKPO- U METaMHP. DJIEMEHTAPHBIE YACTHUIIbI, UX CBONCTBA U
KJaccuukaus. dyHIaMEHTalbHbIE busnueckue
B3aumozencTus. [lepeHocunKy B3aMMOAEHCTBUN.

Tema 6. KBantoBo-noseBasi kapruna mupa. OCHOBHEIC
MOHATHSI KBAHTOBO-TIOJIEBOM KAPTHUHBI MHpA: E€OUHCTBO
KOPIIYCKYJIIPHBIX M BOJIHOBBIX  CBOMCTB  MAaTepuU;
¢du3nuecKue Mmojisi Kak COBOKYIMHOCTh KBAaHTOB, OOMEHHBIN
Xapakrep B3aUMOJICHCTBUS, B3aUMOIIPEBPALIAEMOCTD
AJIEMEHTAapHbIX 4YacThll. OCHOBHBIE NPHHLMIBI KBAHTOBOM
MEXaHHKHU.

Hroro:

12 yu.

24 4,

4. YHEBHO-METOINYECKOE OBECIIEYHEHHE

CAMOCTOSTEJBHON PABOTHI OBYUAIOIIUXCH

Tembl A5 Konuue DopMbI
CaMOCTOSITeJIbHO H3zyuyaemble BONpPoChI CTBO €CaMOCTOSITeIbHOM
ro U3y4yeHust 4acoB padoThI

MeTtoanueckue
o0ecneyeHus!

DopMblI
OTYETHOCTH




Tema 1. Hcropuueckue Tunsl Pa6Gora ¢ Pexomennyem | Koncmekr, ,
dyHIaMeHTal | eCTECTBEHHOHAYYHOM JIUTEPATYPO, ast pabouast
BbHBIC MOICIIN KapTI/IHBI MI/Ipa: KOHCIICKT, JaTeparypa. TETpaldb C
€CTECTBO3HAH | \exaHuUeCKas KAPTHHA pelieHue 3a1a4 [1-7], peuieHueM
us1.OJ.-MarH. mupa (KM), WnTteprer- 3aga4
KapTUHA MHPA | 5 ek TpOMarHuTHAs pecypent

KM, xBaHTOBO-IIOJIEBAs

KM.
Tewma 2. SIBnenus, Pabora ¢ Pexomennyem | Koncmekr,
BoiHoBble IIOATBEPKAAIOIIHE JUTEPaTypou, as pabouast
CBOMCTBA BOJIHOBBIE CBOMCTBA. KOHCIICKT, JAuTEpaTypa. TeTpajb €
CBETa. Wurepdepennns cuera. PCIICHNE 3a/aq [1-7], peIICHIEM

Tudbpakuus CBETA. Nureprer- 3ama4

[lonspuzanus  cBera. pecypebt

Hucnepcus ceera.
Tema 3. OBOIIONHS Pabora ¢ Pexomenayem | KoHcmekr, ,
KBanroBast IpECTABICHUN O IUTEPaTypoH, ast pabouas
buszuka u IPOCTPaHCTBE U KOHCIIEKT, JIuTEpaTypa. TEeTpab C
pasBHUTHE BpEMEHH. peleHue 3aaa4y [1-7], perieHueM
HEKIIACCHECK | [peoGpasoBaHyst Hurepuer- 3a7a4
HX KOHIICIIIUTH Jlopenna. CnenuanbHast pecypebt
€CTECTBO3HAH
s TEOpUs
Kopryckymsp | OTHOCHTETBHOCTH.
HO-BOTHOBON | 1 HIOTE3a e bpoiins u
Jyansm €€ OIBITHOE
MHKPOOOBEKT | OOOCHOBAHME.
OB. I'unoresa Ilnanka.

CooTHoleHue

HEOIPEETEHHOCTEN

[eiizenbepra.

O61as Teopust

OTHOCHUTEJIBHOCTH.
Tewma 4. OcHOBHOE ypaBHEHHE Pabora ¢ Pexomennyem | Koncmexr,
MopenupoBa | KBAHTOBOM MEXaHUKH. JIATEPATYPOH, as pabouast
HUE BOHHOBafl q)yHKHHﬂ, eé KOHCIICKT, JaTeparypa. TETpaldb C
COCTOSIHUSI CMBICII ¥ CBOMCTBA. pCIICHNE 3a/a4q [1-7], peIIcHIEM
MHKpoOObek | MosenupoBaHue Hureprer- safad
TOB. COCTOSIHM C IOMOIIbIO PECypet

ypaBHEHUS

IlIpeauHrepa.
Tema 5. XapakTepHbIe pa3Mepbl PaGota ¢ Pexomennyem | Koncmexr, ,
Nepapxus U Maccel OOBEKTOB JIATEPATYPOH, as pabouast
MaTepI/IaJ'IBH MI/IKpO', MaKpO' u KOHCIICKT, JaTeparypa. TETpaldb C
BIX Merammpa. peleHve 3aaa4y [1-7], [16] peleHneM
CTPYKTYP. 3aKOHBI, TEOpUH, MutepHer- sanad

MIPUHIUITBI Ha PECypent

pPa3IUYHBIX  YPOBHSX

OpraHu3aly MaTepUH.

B3anmocs3b

CTPYKTYPHBIX ypOBHEH
OpraHu3aIi MAaTEPHH.
CranpmaptHas  Mojeinb




(GU3UKN TIEeMEHTapHBIX

YaCTHLL.
Tema 6. Enunctso 5 Paborta ¢ Pexomennyem | Koncmekr,
KBanrtoBo- KOPIYCKYJISIPHBIX U JITEPATYPOH, at paboyast
ToJIeBas BOJIHOBBIX CBOWCTB KOHCIICKT, JIUTEpATYpa. TeTpanb C
KapTHHA MaTepuy. pelieHue 3axay [1-7], peueHneM
Mupa. OCHOBHBIE IPHHIIUIII II;I;TepHeT' 3ajad

KBAaHTOBOUM MEXAHHKHU. YPeHl

Wroro: | 28 4.

5. ®OHJI OHEHOYHBIX CPEACTB JJIAA IIPOBEJEHUS TEKYIIEA "
ITPOMEXYTOYHOU ATTECTAIIUM 110 JUCIHHUIIJIMHE

5.1. IlepevyeHb KOMIIETEHIMI C YKa3aHUEM 3TANOB UX ()OPMHPOBAHUSA B
npouecce 0CBOCHUA 00pa3oBaTeJIbHOM MPOrPaMMbI

KOI[ H HAUMCHOBAHHUEC KOMIICTCHIINN

Jtanbl GOpMHUPOBAHUSA KOMIIETEHIUI

OIIK-8 - Crioco0GeH oCyIIiecTBIsATh
IIearOrnYeCKyI0 JIeATEIbHOCTh Ha

OCHOBC CIICIMAJIbHBIX HAYYHBIX 3HAHUU

1. PaboTa Ha y4eOHBIX 3aHATHUSX.
2. CamocTosiTenbHas padboTa.

5.2. Onucanue nmokasaresieil ¥ KpUTepueB OLICHUBAHUS KOMIIETEHI[UI HA
Pa3IMYHBbIX 3Tanax uxX GopMUPOBaAHMS, ONTMCAHME KA OLlEHUBAHUS

OuenuBaemble c (1)27;)1\(::1;];]1;31{ Jrtan Onucanne Kpurtepun xasua
KOMIIeTeHIINN HoCTH ¢opmupoBanus nokKazareJiei OlIeHMBAaHWsI |OLIEHHBAHUSA
1. Pabota Ha|3HaeT:
YUeOHBIX 3aHSTHSIX. - xapaktepuctuky| Ilocemenwue,
2. JMYHOCTHBIX, KOHCIIEKT,
CamocTosiTels [MeTanpeMEeTHBIX u|  jpokman,
Has paboTa. MIPEAMETHBIX ~ PE3yJIbTaTOB| MPE3EeHTALNS,
00pa3oBaTeIbHOM pemieHue
JIeITeIbHOCTH B KOHTEKCTE B| 3a/1a4, TECTHI,
npeaMeTHOH obmacTu 3a4eT
Ymeer:
OIK-8 Moporossiit -OKa3bIBaTh aIPECHYIO 41-60

MEeIarorn4eckKyro MoOMOIIb U
MOJIJIEPIKKY 00yUarOLTUMCS
Baaneer:

- CHOCOOHOCTBIO U OIBITOM
MIPUMEHECHHUS B TIPEAMETHOM
00J1acTH pa3InIHBIX
cI10co00B OKa3aHus
aZpecHOM megarornyeckoi
ITOMOIIN ¥ TTOJICPIKKH
oOy4JarmuMmcs




1. Pabora Ha
Y4EOHBIX 3aHATHSX.
2.

CaMocTosATENb
Has paboTa.

IIponBunyTHII

3naer:

- XapaKTePUCTHKY
JTUYHOCTHBIX,
METanpeIMETHBIX U
MPEMETHBIX PE3yJIbTATOB
00pa3oBaTenbHON
JIEATSIIBHOCTH B KOHTEKCTE B
MIpeIMETHOH 001acTH;
CIIocoObI OKa3aHMSs
WHIUBUIYaIbHOU
eIarornaeckou MoMOIIU U
MOACPKKH 00yJaromuMcs B
3aBHCHUMOCTH OT HX
CIOCOOHOCTEH,
00pa3oBaTeIbHBIX
BO3MOXKHOCTEH U
noTpeOHOCTEH.

YmMmeert:

- OKa3bIBaTh aJIPECHYIO
MeIarOTMYECKYI0 TIOMOIIb H
MTOIACPIKKY O0YJarOIIIMCS,
B 3aBUCHUMOCTH OT HX
CIIOCOOHOCTE,
00pa3oBaTeIbHBIX
BO3MOKHOCTEH U
noTpeGHOCTEH, B IIpoIiecce
JIOCTHKCHUS
MeTaHpeZ[MeTHI)IX,
Hpe}IMeTHLIX U JIUYHOCTHBIX
pe3yIBTaToB.

Baapgeer:

- CIIOCOOHOCTHIO M OTIBITOM
MIPUMEHECHHUS B TIPEAMETHOM
001acTH pa3IMIHBIX
Croco00B OKa3aHUS
aJpeCcCHOM MearornyecKon
IIOMOIIN U HOJII[ep)KKI/I
oby4Jarmumcs B
3aBUCUMOCTH OT UX
CrocoOHOCTEH,
00pa3oBaTeIBHBIX
BO3MOJKHOCTEH 1
mOTPeOHOCTEH.

Ilocemenue,
KOHCIIEKT,
JIOKJIA],
MPE3CHTAIIHS,
pelieHue
3a/1a4, TECTHI,
3a4er

61-100

5.3. TunoBbie KOHTPOJIbHBbIE 32JJaHUSI UJIM HHbIE MaTePUAJIbI, HEO0OXOUMBbIE
JMJISL OLIEHKM 3HAHWH, YMEHHMH, HABBIKOB U (MJIM) ONBITA [eATEJIbHOCTH,
XapaKTepu3yINUX 3Tanbl (POPMHUPOBAHUS KOMIIETEHUHMH B Mpouecce
0CBOEHHUS 00pa30BaTe/IbHOI MPOrPaMMBbI

W

Hanucanue 10KJIa10B 1O 3aJaHHBIM TeMaM:

AcTpoHOMUYECKAsi KApTUHA MUPA U €€ TBOPIIBI.

Bxuan otkpeituii . ['anunes B ecTeCTBO3ZHAHME.
Bropoe Hayano TepMoAMHAMUKHN U TEOPUS TEIJIOBOM CMEPTH BceneHHOu.
JlerepMuHN3M, HUHAECTEPMUHU3M, BEPOSITHOCTD, CIIy4YailHOCTD B

KJIACCUYECKOM, HEKJTACCUYECKOM U MOCTHEKJIACCUYECKOW KapTUHAX MUPA.




5. 3aKOHOMEPHOCTH pa3BUTUS ECTECTBO3HAHHUA: OCHOBHBIE HCTOPUYECKUE

ctanuu no3Hanus [Ipupoas.

3aKOHBI COXPAaHCHUS B MPUHIIAIIBI CAMMETPHH.

3HaueHue U PyHKIUN HAYKH B COBPEMEHHOM OOIIIECTBE.

8. Hcropus OCHOBHBIX OTpaciiel ecTecTBO3HaHMs ((pu3nka, XuMusi, OHOIOTHA,
TE€HETHKA, KOCMOJIOTHS, HAYKH O 3eMJIe, 3KOJIOTUs U Ap.).

9. Ucrtopus OTKPBITUS HIEMEHTAPHBIX YACTHII.

10.KBanTOBO-ITI0JIEBasi KAPTUHA MUPA: CTAHOBJIEHNWE U OCHOBHbBIE TTPUHITUIIBIL.

11.CtpykTypa U Ki1accuukanus dJIeMEHTapHBIX YaCTHUIL

12.KoHuenuus npocTpaHCTBa U BPEMEHU: UCTOKU, IBOJIIOIHUS, IEPCIICKTUBBI.

13.KonepHuKoBCcKasi peBOJIIOLMS U €€ METOJ0JIOTUYECKOe 3HAUCHHUE.

14 KopnyckynspHasi 1 KOHTUHYaJIbHasl KOHIEIIIUU OTIMCAHUS IPUPOIBI.

15.Kocmonoruueckast MoAeb paciuupenus BeeneHHoM.

16.Makc [ImaHk 1 ero KBaHTOBO-MEXaHHYECKask TCOPHSI.

17.Meramup: coBpeMeHHbIE acTpO(U3NIECKUE U KOCMOJIOTHUECKHE
KOHIIETIITIH.

18.MuxpomMup 1 MaKpoOMHUp.

19.Hayunsie pesomtoruu B XVII - XX BB.

20.00m1as Teoprst OTHOCHTEIILHOCTH: OCHOBHBIC UeH U uiocodckast
WHTEPIPETAIIHS.

21.0OcHOBHBIE UJICH, IPUHIIUIIBI U TIOHATUS CTICIIUATIBHON TEOPUU
OTHOCUTEJIBHOCTH.

22.OCHOBHbIE TPUHITUITBI KBAHTOBOW MEXaHUKHU.

23.0Cc00EHHOCTH €CTECTBEHHOHAYYHOTO ¥ TYMaHUTAPHOTO ITO3HAHMUSI.

24.0Ot1kpoiTus Ha pyOexe 20-ro Beka. CTaHOBJIEHHE KBAHTOBOM U
PENSATUBUCTKON (PU3UKH.

25.TToHsATHE ¥ TPUHITUIIEI CHHEPTCTHKH.

26.IToHATHS CHMMETPUY U aCHMMETPHUH: UX 3HAYCHHE B €CTCCTBO3HAHUH.

27 Ilpunnmn gonoHUTENbHOCTH [ eiizenbepra.

28.I1pobnema mpoucxoxaeHus BeeneHHON B COBpPEMEHHOM KOCMOJIOTHH.

29.ITpocTpaHCTBO M BpeMs B KIIACCUYECKON M HEKJIACCUYECKOM KapTUHE MHPA.

30.Pa3BuTHE €CTECTBEHHOHAYYHBIX MTPEICTABICHUA B aHTUYHOCTH.

31.Pa3BuTHe npeacTaBIeHU 0 MATEpUU B HICTOPUH €CTECTBO3SHAHMSI.

32.Pons HeloTOHA B €CTECTBO3HAHHH.

33.CummMmetpusi. OcHOBHBIE 3aKOHBI cuMMeTpur. CHUMMETpUsST B HEXUBOU U
JKMBOW TIPUPOJIE.

34.Cunepretuka — Hayka O CaMOOPTaHHM3YIONIUXCS CHUCTEeMax. Teopus
CaMOOPTaHMU3AIMU U €€ OCHOBHBIC TIPUHIIHITHI.

35.Cnaboe, cuiIbHOE, ANEKTPOMArHUTHOE U TPABUTAIIMOHHOE B3aUMO/ICHCTBUS.

36.CoBpeMeHHbI€ MTPOOJIEMBI ACTPOPUZHUKHU.

37.CnenuanbHasi TEOpHUsl OTHOCUTEIBHOCTH: BO3HUKHOBEHHUE, COJIEp>KaHUE,
OCHOBHBIE UJIEH U X 3HAUYCHHUE.

38.CranoBiienne kBaHTOBBIX ujaeut ot M.Ilnanka no H.bopa.

39.Ctpoenue u 3BOIONMS BCeneHHOM.

40.CTtpoeHue 1 3BONIOIUS 3BE3.

~N o
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41.Teopust xaoca u opsijika. DHTPOIIHS.
42.2BOMIONMS HAYYHOW KapTUHBI MUpA.
43.Oxo0nornyeckue npoodIeMbl COBPEMEHHOCTH.

TeMbl npe3eHTalM

KBanToBo-moneBas kapTuHa MUpPA: CTAHOBJICHUE  OCHOBHBIE TPUHIIUIIBL.

CtpyKTypa 1 KiacCU(pUKALUs HIEeMEHTaPHBIX YaCTHII

Konnenmus npoctpaHcTBa U BpEMEHU: UCTOKH, 3BOJIIOLUS, IEPCIIEKTUBBI.

KonepHukoBcKasi peBOIOIUS U €€ METO0JIOTUYECKOE 3HAUCHUE.

KopnyckynsipHast 1 KOHTHHYaJlbHasi KOHLENIUU ONUCAHUS IPUPOIBL.

Kocmonornyeckas moaens paciupenust BeceneHHOM.

Makc [1naHk 1 ero KBaHTOBO-MEXaHUUECKAs TEOPUSI.

Meramup: coBpeMeHHbIE aCTPOPUZNIECKUE U KOCMOJIOTUYECKUE

KOHIIETIITIH.

9. Mukpomup U MaKpOMUp.

10.Hayunsie pesomtoiuu B XVII - XX BB.

11.001as Teopus OTHOCUTEIBLHOCTH: OCHOBHBIC UJieU U Putocodckas
WUHTEPIIpEeTALA.

12.OcHOBHBIE HUJIeH, TPUHITUIIBI U TIOHATHUS CIICIIMATFHOM TEOPUHU
OTHOCHTEIFHOCTH.

13.OcHOBHBIE IPUHIUIBI KBAHTOBOW MEXaHUKHU.

14.0cob6eHHOCTH €CTECTBEHHOHAYYHOI'O M TYMaHUTAPHOTO ITO3HAHUSI.

15.01kpeiTHs Ha pyoexe 20-ro Bexka. CTaHOBIIEHHWE KBAHTOBOW U
PEISATUBUCTKON (PU3UKH.

16.TToHsITHE ¥ IPUHIIUTIBI CHHEPTETUKH.

17.1loHATHS CUMMETPUN U ACUMMETPHUH: UX 3HAUEHHUE B €CTECTBO3HAHUHU.

18.I1punnun nononuutensHocTH [ eizendepra.

19.TIpobnema poucxoxaeHus: BeceaeHHON B COBpeMEHHOW KOCMOJIOTHH.

20.ITpocTpaHCcTBO M BpeMs B KIIACCUYECKON M HEKJIACCHYECKOW KapTUHE MHPA.

21.Pa3BuTHE €CTECTBEHHOHAYYHBIX MPE/ICTABICHHUIA B aHTUIHOCTH.

22 .Pa3BuTHE MpeACTAaBICHUI O MATEPUHU B HICTOPUH €CTECTBOSHAHMSI.

23.Ponp HploTOHA B €CTECTBO3HAHUM.

N wDE

3aga4uu AJ151 KOHTPOJIbHBIX 3a]aHUI

IHlomok eekmopa MAZHUMHOU undykuuu. I(onmyp C MOKOM 6 MAZHUMHOM no.Jjie

1.Konawio quamerpoM D = 10 cM HaxoauTcsi B OTHOPOAHOM MarHUTHOM Moje (B =
200 mTn). Onpeaenutb MarHUTHBIA MOTOK @, MPOHU3BIBAIOLINNA KOJIBLIO, €CITU
€ro mIocKOCTh cocTaisieT yroa A= 30° ¢ HanpapIeHneM TUHUN HHIYKIUH.

2.MarHuTHBIi MOMEHT COJICHOMJ]Aa, BUTKH KOTOPOTO TUIOTHO MPHUJIETAIOT APYT K
Ipyry, paBeH Pm = 2 A-m% Jlnuna coneHomna pasHa | = 04 m. Haiitu
MAaTrHUTHBIN ITOTOK @ CKBO3b CE€UEHUE COJICHOUA.

3.B omHOpogHOM MarHuTHOM mosie ¢ uHaykiuen B = 0,3 MTin HaxoauTcsl MIIOCKUMA
KBaJpaTHbIA KOHTYp €O CTOpoHOW a = 10 cM, B KOTOpPOM HOIJEPKUBACTCS
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noctosiHHas cuia Toka | = 6 A. [InockocTh KOHTYypa NEepHeHAUKYJIIpHA JIMHUSIM
MarHuTHON MHAYKUUU. OnpenenuTsh paboTy, HEOOXOAUMYIO IJis MEePEMEIICHUs
KOHTYpa U3 MarHUTHOTO TOJISI B 00J1aCTh MPOCTPAHCTBA, I€ MOJIE€ OTCYTCTBYET.

4.B OgHOPOJHOM MAarHUTHOM TOJ€ C WHAYKIUEH B HaXOauTcs IJIOCKUN
KBaJpaTHbIM KOHTYp €O CTOpoHOM a = 10 cM, B KOTOPOM HOIJIEPKUBAECTCS
nocTtosiHHas cuja Toka | = 6 A. [lmockocTh KOHTypa NeprneHauKyIsIpHa JTHHUSIM
MarHuTHOM MHAYKUHUHU. OnpeaenuTs MarHUTHYI0 UHAYKIWIO MO B, eciau npu
nepeMelIeH KOHTYpa U3 MarHUTHOTO MOJIsl B 001aCTh IPOCTPAHCTBA, TJI€ MOJIe
OTCYTCTBYET, Obl1a coBepiieHa padora A = 0,03 Ix.

5.I1nockuit KOHTYp MOMENIEH B OJTHOPOJTHOE MAarHUTHOE MoJie ¢ uHaykuue B = 20
mTn. Ilpu mpomyckaHuu uvepe3 KOHTYp Toka | oH mpuoOperaeTr MarHUTHBIN
MOMEHT Py = 0,05 A-M?, OpHEHTHPOBAHHBI B HAIPABICHUU MAarHUTHOTO IIOJIS.
CoxpaHsisi HSU3MEHHOM CUIJTy TOKa KOHTYp MOBEPHYJM TaKUM 00pa3oM, YTO €ro
MarHUTHBIII MOMEHT OKa3ajics pa3BepHyThIM Ha 180°. OnpenenuTs, Ha CKOJBKO
MIPU ATOM U3MEHUJIACh MTOTEHIIMAJIbHAS YHEPT U KOHTYpa /1.

6.ITnockuii koHTYp miomagsilo S = 100 cm?, depe3 KOTOPBIA IMPOMYCKAIOT
MOCTOSIHHBIN TOK cwioi | = 12 A momeleH B OAHOPOJIHOE MAarHUTHOE TOJIE C
unaykuueit B = 20 MTn. IInockocTs KOHTypa NEpPHEHIUKYJSIpHA JUHUSIM
MarHuTHoM wuHAYKIMU. Kakas pabGota Oyner coBepileHa MOpuU TOBOPOTE
TUTOCKOCTH KOHTYypa Ha 45°.

7.BUTOK, B KOTOPOM MOJIepKUBAETCS MOCTOssHHAs cujia Toka | = 50 A, momerexn
B OJIHOPOJIHOE€ MarHuTHOE mosie ¢ uHaykuuet B = 0,3 Tn takum oOpazom, 4To
JMHUA MarHUTHOW MHIYKIIUH COCTABIISIOT yToM o = 45° ¢ MmIOCKOCThIO KOJIbIIA.
Jnametp Butka d = 10 cm. Kakyio paboty 4 HY»HO COBEPILIUTH ISl TOTO, YTOOBI
U3MEHHUTh KOH(MUTypalMi0 KOHTypa C KOJIBLIEBOW Ha KBaJpaTHYK MpHU
HEU3MEHHOM JJIMHE MPOBOJA.

8.Pamka ¢ tokom | = 12 A, coxmepxamas 50 BHUTKOB IpoOBOAa, MOMEIIEHA B
OJIHOPOJITHOE MAarHuTHOE mosie ¢ uHayknuet B = 200 MTn Takum o6pa3om, 4To
IJIOCKOCTh pPaMK{ TEPNEHAUKYISIPHA JUHUSAM MAarHUTHOW WHAYKUuH. I[lpu
MOBOPOTE TUIOCKOCTH pamku Ha 90° Obuta coBepiieHa pabota 4 = 6 JIx. Haittu
IJIOIIAb PAMKH.

9.Pamka ¢ tokom | = 12 A, comepxamias 50 BUTKOB MpOBOJA, TMOMEIICHA B
OJIHOPOJHOE MarHuTHoe mosie ¢ uHaykuue B = 0,4 Tn takum oOGpazoM, 4TO
IJIOCKOCTh PaMKHU MEPIECHANKYISPHA JUHUAM MarHuTHoW uHAykiuu. [lnomans
pamku 100 cm?. Kakyro paGoTy Hy>XKHO COBEPIIHTE, YTOOBI HOBEPHYTH IIIOCKOCTH
pamku Ha 60°.

10. Pamka ¢ tokoM | = 12 A, comepkamass 50 BUTKOB IPOBOJIA, TTOMEIICHA B
OJTHOPOJTHOE€ MArHUTHOE TIOJI€ C MHAYKIMEH B TakuM 00pa3oM, YTO TUIOCKOCTh
paMK{ MEpPHEHANKYJISIpHA JIMHUSAM MarHuTHOW uHaykimu. [Inomans pamxu 100
cm?. TIpu moBopoTe mIockocTd paMku Ha 30° TpeOyercs coBepIUTL paboTy B 3
JIx. OnpenenuTs BEIMYMHY MAarHUTHON UHTyKIIMY TIOJISI.

IneKmpomazHumHas UHOYKYU
1.TIpoBoguuk mmHOM | = 1 M JBHXKETCI CO CKOPOCTBIO v = 5 M/l
NEePHEHIUKYJISPHO JUHUSM UHAYKIIUA OJHOPOIHOTO MarHUTHOTO TIOJISI.
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OnpenenuTe MarHUTHYRO MHIYKUUIO B, €ClIM Ha KOHIAX ITPOBOJHMKA BO3HHKAET
pazHocth noteHimaios U= 0,02 B.

2.KBagparnas pamka cedeHueM S = 60 cM? OMEIIEHA B OJHOPOJHOE MATHUTHOE
none ¢ uHaykauedn B = 0,6 Tn. Haittu OJC uHOyknuum € B paMmke,
BO3HHUKAIOLIYIO [P YMEHBIIEHUN MAarHUTHOTO T0JIs B 2 pa3a B TeueHue | mc.

3.IIpoBojsinee KOIbLo MIomaaso S = 40 cM? paBHOMEPHO BPAIAETCS C 9aCTOTOM
n=50¢c¢!s OJIHOPOJIHOM MarHuTHOM Tone ¢ uHaykuuesn B = 0,5 Tiu.
Onpenenuts MakcuMalibHy10 DJ{C MHAYKINH €j, BOSHUKAIONIYIO B KOJIbLIE.

4.B omnopomHoM MarHuTHOM mione ¢ wHaykiped B = 300 mTn paBHOMEpHO ¢
qacToToil @ = 50 pan/c Bpamaercs MpOBOAAIINN cTepikeHb JumHoN | = 0,6 M.
[ImockocTh BpalleHUsT CTEPXKHS NEPHEHAUKYISPHA JIMHUAM MAarHUTHOMN
WHYKIIMHU, a2 OCh BpalICHUS MPOXOIUT Yepe3 OJMH U3 €ro KOHIoB. OnpeaeuTh
MHIYLMPYEMYIO Ha KOHIaX cTepkHs J/JC nHayKkuny &;.

5.KBaapartHas pamka co cropoHoit a = 10 cM U3 npoBoAa COnmpoTUBIECHUEM R =
0,02 Om momerieHa B OJJHOPOJIHOE MAarHUTHOE MoJie ¢ uHAykuen B = 0,6 Tn
TakUM 00pa3oM, YTO JIMHUM MAarHUTHOM WHIYKUUU TEPHEHINKYISIPHbI
IUIOCKOCTU pamMKu. OnpenenuTs BeIUYUHY 3JIEKTpUuueckoro 3apsiaa Q, KoTopblit
IpOTEYeT MO paMKe Ipu ee moBopote Ha 90° BOKPYT OCH, TPOXOASIIEH depe3
OJIHY U3 CTOPOH PaMKH.

6.Konpiio M3 MemHOTro mMpoBOAA PaAMYCOM 5 CM IOMENIEHO B OJHOPOIHOE
MarHutHoe mnoje ¢ uHayknued B = 0,3 Tn takum oOpa3om, 4TO MIOCKOCTh
KOJbIa cocTaBusier yron B = 60° ¢ JMHMAMM MarHMTHOM WHIYKLUH.
Comporusnenue koibiia R = 0,2 OM. Onpenenuts 3apsg Q, KOTOpbIi mpoiaeT
0 KOJIBILY, €CJIM BBIKIOUYUTh MAarHUTHOE MOJIE.

7.B 0oTHOpOTHOM MarHUTHOM TIOJI€ CO CKOPOCTBIO V = 25 M/C, IepIICHIUKYISIPHON
HaMpaBJECHUI0 MAarHUTHOM MHAYKLMH, JIBHKETCS MPOBOAHMK anuHOoN 1 M. Ha
KOHIIaX ITPOBOJHMKA BO3HHUKAeT pa3HOCTh moTeHnuanoB U, pasnas 0,01 B.
OnpenenuTs BEIMYMHY MATHUTHOM MHAYKIHUH B 1O

8.IIposoasmee KoabLo miomansio S = 100 cm? u conpotusnenueM R = 0,03 Om
PaBHOMEPHO BpallaeTcsl B OJTHOPOJHOM MarHUTHOM Iojie ¢ nHayknuer B = 400
MT1. Och BpallieHus JISKUT B MJIOCKOCTH KOJIbIIa, TPOXOJUT Yepe3 ero HeHTp |
MEePIICHIUKYJISIPHA JTUHUSAM MAarHUTHOW MHIYKIHUHU. OnpenenuTh MaKCUMaIbHYIO
MOIIHOCTB Prmax, HEOOXOMMMYIO IS BpAIlleHHs! KOHTypa ¢ 9actoToi N = 400 ¢,

9.Pamka snexTporeneparopa, conepskamias 200 BUTKOB MPOBOJAA, BpalllaeTcs C
yactoToit N = 50 ['y B 0OAHOPOIHOM MarHUTHOM Tosie ¢ uHaykuueit B = 0,1 Ti.
Ochb BpallleHUsI JIEKAT B IUIOCKOCTH PAMKH, MPOXOJUT Yepe3 €€ ILEHTp U
MIEPIICHTUKYJISIpHA JIMHUSIM MarHuTHOM WHAykrmu. [lmomans pamku S = 50 W
Onpenenute MakcuMalbHYO DJ[C MHAYKUHMH Emax, KOTOpas WHIAYLHMPYETCS B
paMKe.

10.Ha xoHmax aBTOMOOWJIBHOM aHTEHHbl JJIWHOM 1 M, YCTaHOBJICHHOM
BEPTUKAIILHO, TIPU IBHXKEHUH aBTOMOOUJIS cO ckopocThio 100 kM/4ac BO3HUKAET
Pa3HOCTh MOTEHIIMATIOB, JOCTUTAIONIAs] MaKCUMaIbHOTO 3Ha4eHUS U, = 0,1
MB.  OnpenenuTs  TOPU3OHTAIBHYK)  COCTaBIISIIOLIYI0  HANPSHKEHHOCTH
MAarHUTHOTO MOJIs 3eMJIN.
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Ce0600nbIe 2apmonuyecKue Konedanus 6 KojaedameabHoM KOHmype

1.KonebaTenbHbIl KOHTYpP COCTOUT U3 KOHJEHCATOpPA M KATYIIKA UHAYKTUBHOCTH.
BoluuciauTs 3HEpruio KOHTypa, €ciii MaKCUMaibHas cuia ToKa B Katymike 1,2 A.
MakcumanbHasi pa3HOCTh MMOTEHIMAJIOB Ha OOKIAgKaxX KOHAEHcaTopa
cocrapnser 1200 B, yacrora xonebanmii koutypa 1-10° ¢, [loTepamu >Heprun
peHeopeyb.

2.BBIUUCTUTD SHEPTHUIO KOJIEOATENFHOTO KOHTYpA, €ClM MaKCUMajbHas cuja TOKa
B KaTyIIKe MHAYKTUBHOCTH 1,2 A, a MakcMMaibpHas pa3HOCTh IMOTEHLMAJIOB Ha
o0Ok1ankax kouaencaropa 1200 B. Ilepuon koneGannii kontypa 1-10° c.

3.MakcumanbHasi SHEPrusi MarHUTHOTO TOJIs KojebarenbHOro kKoHTypa 1 m/lx
npu cuie Toka 0,8 A. Uemy paBHa dYacToTa KoJIeOAaHUU KOHTYpa, €CIU
MaKCHMaJbHasl pa3HOCTh MOTEHIIMAIOB Ha 00KIaKkax KoHaeHcatopa 1200 B?

4.MakcumanbHasi 3HEprusi MarHUTHOIO TOJIA KOJieOaTeNnbHOro KOHTypa 5 mJxk
npu cuie Toka 4 A. UeMy paBeH mnepuoja KoyieOaHUM, €CIu MaKCHUMalbHas
Pa3HOCTh MOTEHIIMATIOB HAa 00KJIaaKax KoHaeHcaTtopa S00 B?

S5.Ilepuon konebaHu KOHTypa, COCTOSIIETO W3 HHAYKTUBHOCTH M E€MKOCTH,
cocrapiser 1-10° ¢. UeMy paBHa MakcHMalbHasi CUJIAa TOKA B KATYILUKE, €CIIH
MaKCcHUMajbHas Pa3HOCTh IMOTEHIMAJIOB Ha OOKIaakax koHjeHcatopa 900 B,
MaKCHMAallbHas SHEPIus dJIeKTpudeckoro mons 9-107 Jlx.

6.B konebaTenbHBI KOHTYpP BXOJUT KaTylllKa C MHAYKTHUBHOCTBIO 5 MIH
IUIOCKMM KOHJEHCAaTOp C JAMDJIEKTPUKOM M3 CTekna. PaccrosHue Mexmay
OOKIIaZKaMi KOHjeHcaTtopa 6 MM, miomans ookmamku 90 cm?. Ha CKOJBKO
U3MEHUTCS 4YacToTa M MepHoJ KoleOaHUM KOHTYypa, €CIM CTEKJISHHYIO
POCIIONKY KOHAEHCATOpa 3aMEHUTh BO3IYLIHOM ?

7.B konebaTensHOM KOHTYpe ¢ neprogoM 1-107° ¢ HanpsbkeHne Ha KOHAEHCATOPE
B MOMeHT BpeMeHu 2,5-10° ¢ (nauansHOe HanpsKeHWe paBHO HYJIIO) COCTaBIAET
500 B. Haiitu eMmKoCTh KOHEHCATOpa MpH 001ei sHeprun Koutypa 1 mJx.

8.HanpsbkeHue Ha KOHJIEHCATOpe B KOJIEOATENIbHOM KOHTYpE H3MEHSETCS B
coorsercTBur ¢ ypaBHenmem U = 1000 sin 2r-10° t. Bo ckonbko pa3s
MaKCUMaJbHas SHEPTUsl KOHJEHcaTopa OOJIbIlIE SHEPTUH AJI1 MOMEHTAa BPEMEHU
1/6-10° ¢, cunTas oT MAKCUMaNBLHOTO HANPSKEHHS?

9.Cuna TOKa B KaTyIIKEe KOJEOATENbHOTO KOHTYpa M3MEHSETCs MO 3aKoHy | =
locos2xnft. Yacrora konebartenmpHOro koHtypa 1 MmI'm. B kakoit Omwkanmimii
MOMEHT BPEMEHU HHEPIUs MATHUTHOTO IOJISI KATYIIKH CTAHET PaBHOW dHEPIHH
ANEKTPUUECKOTr0 MOJIsl KOHAeHcaTopa?

10.Cunia Toka B KaTylIKe KOJIeOATeIbHOTO KOHTYpa HM3MEHsIeTCs Mo 3akoHy | =
locos2rft. Tlepuon xoneGanmii koutypa 1-10° ¢. B xakoil GimmkalinMii MOMEHT
BPEMEHU DJHEPrusi MarHUTHOTO TOJs KaTyIIKH CTaHET paBHOM SHEpPruu
ANEKTPUUECKOTr0 MOJIsi KOHAeHcaTopa?

Humepgepenyusa ceema

1.Ha KpuCTaUIMYECKYI0 TUIACTUHKY KBaplla, BBIPE3aHHYI MapalIeiIbHO
ONTHYECKOW OCH, HOPMAJIbHO TaJaeT CBET ¢ JIWHOM BOJHBI A = 600 HM.
[Tokazarenu mpenomiieHHs] OOBIKHOBEHHOTO Ny U HEOOBIKHOBEHHOTO N JIyuew
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paBHbl N, = 1,544, n, = 1,553. KakoBa gomkHa ObITh TOJIIMHA O MJIACTHHKH,
9TOOBI MPOU30IIET CABUT (a3 AQ ITHX Jryueit Ha /27

2.B omeite lOHra paccrosaue d Mexay JABYMs IICISAMH, SBJISIOIIAMUCS
UCTOYHMKaMH >kentoro ceera (A = 600 um), paBuo 0,1 mm. Onpenenutsb
pacctossHMe AX MEXAY COCEIHHMMH CBETJIBIMA HHTEPPEPEHIIMOHHBIMU
M0JIOCaMH, €CJIM HICTOUYHUKH yAaJeHbl OT SKkpaHa Ha 1 m. Kakum Oyzaet AX, ecinu
MCTOYHUKH M 3KPaH MOMECTUTH B CPey ¢ ToKazareneM npenomierus N = 1,37

3.11nockas cBeroBast BoiHA JUIMHBI A = 500 HM MajaeT Mo HOpMaJM Ha CTEKIITHHYIO
wiacTUHKyY (N = 1,5), MOKPBITYIO C 00EUX CTOPOH IJICHKOW MPO3pavyHOro BEIIECTBA
(n; = 1,25). IIpu xakoit MUHMMAJIbHOM ToJIIMHE O IJICHOK CBET OYIET MPOXOIHUTH
yepe3 MIIACTUHKY MPAaKTUYECKH Oe3 MOTeph Ha OTpaskeHue?

4.Ha tenky (n = 1,5) tommuasl d = 0,1 MKM majxaeT mapajulebHBIA My4YOK
Oesoro ceta moj yriioM . B kako# 1Betr OyJeT OKpallleH CBET, OTPa’KEHHBI
IJIEHKOI, eclti yron nafeHus paseH a1 = 30° u o, = 60°?

5.B ombite FOHra onHy M3 1miesnei mepeKpbIBatoT Mpo3padHoi miactuHkoi (N = 1,5)
toiuaoi d = 13 mkm. UHTepdepeHnnonHas kapTuHa u3MeHseTcs. Ha kakoe
guciio nojioc N oHa CMECTHUTCS, €CJIH 1IN OCBEIIEHbI KpacHbIM cBeToM (A = 650
HM)?

6.Mexny nByMsl TIJIOCKOIIApaUICTIbHBIMU CTEKIITHHBIMH TUTACTHHKAMU 00pa3yeTcst
BO3AyIIHBIN KiIWH ¢ yriiom 0 = 0,01°. TTo HopMau K TOBEpXHOCTH KIIMHA TTa1aeT

cBeT JuIMHBI BOJHBI A = 6800 HM. OnpeaenuTh, Kakoe YHCIO TEMHBIX
UHTEP(PEPEHITMOHHBIX TOJIOC 00pa3yeTcsl Ha ydJacTKe KiuHa JuHou | = 2 cM B
OTPaKEHHOM CBeTe?

7.Ha Ttonkumii crexkmsHHbpld kaumH (N = 1,5) HOpMambHO  mMajgaer

MOHOXPOMATUYECKHI CBET NIUHBI BOJMHBI A = 440 uHM. Omnpeaenutb HMMPUHY
MHTEP(PEPEHITMOHHOMN TMOJIOChI, €CIM Yrojl MEXAY MOBEPXHOCTSIMU KJWHA O =
0,5.

8.Panuyc derBeproro ceerioro kosbiia HetoroHna B mpoxomsiem cete (A = 500
HM) paBeH I4 = 4 mm. OnpenenuTs paauyc R KpUBU3HBI JIMH3BI U €€ ONTUYECKYIO
cuty @ (n = 1,5). Kakum Oynet paguyc rs, €Ciu MpoCTPaHCTBO MEXTY JIMH30H U
IUTACTUHKOM 3aI0JHUTh BogoH (N = 1,3)?

9.0mpenennTh HAWMMEHBINYIO TOJIIMHY O W MOKaszarelb MPETOMIICHHS N
MOBEPXHOCTHOTO cJiosi Ha cTekie (N3 = 1,5), KOTOphIi MaKCUMaJIbHO CHUXKAET
OoTpakeHue CBETOBBIX Jyded (A = 500 HM), HOpMaAJIbHO TMAJAOIIUX W3
BO3ay1IHOM cpeasbl (N1 = 1,0). YkazaHue: HHTEHCUBHOCTH JIyde, OTPAXKEHHBIX OT
BEPXHEN U HWKHEU IPAHULL CJIOSI CYUTATh OJIUHAKOBBIMU.

10.Kako#i Bum Oyayt mMerh Koiblla HblOTOHA, ecny TUTacTMHKA, HA KOTOPOM
JIEKUT TIJIOCKOBBINYKIIAs JIMH3a U3 KPOHA, COCTOUT U3 JBYX YACTEH, CACIaHHBIX
u3 kpoHa (N = 1,5) u daunTa (Ng = 1,75), a IpOCTPaHCTBO MEXAY JIMH30M U
IJJACTUHKAMHU 3aloJIHEHO cepoyriepojaoMm (N = 1,6)? Onpenenuts paanycsl I3
TPETHETO CBETIION0 M TEMHOro kojel HbloTOHa B OTpa)K€HHOM CBETE, €CIU
JUTMHA BOJIHBI cBeTa A = 760 HM, a paanyc KpUBHU3HBI JIUH3BI R = 1 M.

Jlugppaxkuyua ceema
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. Ha Hempo3pauHblii 3kpaH ¢ oTBepcteM auameTpa d = 1,8 MM HOpMaJIbHO
majgaeT IUIockas cBeToBas BojHa gauHOM A = 0,5 mxMm. Touka HaOmIIOIEHUS
pacroyio)keHa Ha OCEBOM JIMHUHU U yAaJieHa OT dKpaHa Ha pacctosHue | = 0,4 m.
Onpenenuth yucio 30H DpeHensi, KOTOPbIE YKIAIbIBAIOTCI B OTBEPCTUH, U
pe3yapTaT aUdpakiuu cBeTa Ha ocu. Kakue mpou3oayT u3MeHeHws, eciu |
yBEeIMYUTH 710 0,8 M?

. Ha y3kyro mens mmpuHo 0,05 MM magaeT HOPMaIbHO IMapajuIeSIbHBIA MY4YOK
MOHOXPOMATHYECKOT0 cBeTa ¢ JJIUHOM BoiMHBI A = 0,6 MkMm. Haiitm mmpuny
HEHTPAJIBHOTO AU(PAKIIMOHHOTO MaKCUMyMa Ha JKpaHe, pacroyioskeHHOM B 0,5 M
OT ILIEJH.

. Ha nudpakimonnyio peuieTky HOpMalbHO MalaeT MOHOXPOMATUYECKHM CBET
JUTMHBL BOJIHBI A = 500 HM. B nudpakiinoHHOM CHIEKTpe JBa IrIaBHBIX CMEXKHBIX
MakcuMyMa HaOmomaroTcess npu Singy = 0,3 u Singye1 = 0,4. Onpenenutsb
HOCTOSIHHYO 0 TU(PaKIIMOHHON PEIICTKH.

. CBer oT pa3psiHOi TPYOKH C HEOHOM MaJIaeT Ha TU(PPAKIIMOHHYIO PELIETKY JAIUHON
| =2 cm ¢ mepuogom d = 5 MxM. OnpenenuTh, Ha KaKyl JUIMHY BOJIHBI A1 B
CHEKTPE MATOro NOpsAIKA HAKIIAIbIBACTCS 3€JIeHast TUHUSA 1IuHou A2 = 5330 HM
B cnekTpe mectoro mnopsaka? Kakyro pasHocTe nauH BONH A4 MOXKET
pa3pelinTh pelieTka B CIEKTpPE BTOPOTO MOPsAKA JUIsl JIydedl CBETa JJIUHBI
BOJIHBI A17?

. Ha mudpakumnoHHyo pemerky ¢ neprogomM d = 2 MKM HOpMaJIBHO MaJIaeT CBET C
mHOW BoJHBI A = 0,7 mkMm. Omnpenenutrb yroil ¢ OTKIOHEHUS JyueH,
COOTBETCTBYIOIIMX MaKCUMyMy HauOosbIIero nopsaaka. Kak uamenurcs yroia @,
€CJIU MPOCTPAHCTBO MEXKTY PEIICTKONW U SKPAaHOM 3aMoJHUTh Bojo (N = 1,3)?

. [Mapanmnenpupiii mydok cBeta (A = 450 HM) HOpManbHO TagaeT Ha
TU(paKkIMOHHYI0 pemeTky. JIMH3a pacrosio)keHa HENOCPEICTBEHHO 3a
PEILIETKON W MPOCHUPYET CIEKTP Ha dKpaH, yaaleHHbd oT Hee Ha 0,5 m. B
TU(PAKIIMOHHOM CHEKTPE PAaCCTOSTHUE MEXAY MAaKCUMyMaMH MEPBOTO MOpsIKa
paBHO 12 cM. Ompenenuth MOCTOSIHHYIO IU(GPAKIMOHHON perietku 0, oOmee
yucio N MakcuMyMmMoOB B CHEKTpE, YroJl (¢ OTKIOHEHUs Jy4eH,
COOTBETCTBYIOILIUX MOCIETHEMY TUPPAKIIUOHHOMY MaKCUMyMYy.

. Jnunbl BonH D-nuHuit B ciektpe HaTpust paBHbl A1 = 5890 HM 1 A = 5896 HM.
Kakyro mmny | momkHa mmeTh audpakiHOHHAs pelieTrka, coaepskamias 100
MITPUXOB HA 1 MM, YTOOBI pa3penIuTh 3TH JTUHUU B CIIEKTPE MIEPBOTO MOpsIKa?

. Audpaxiponnas pemerka aauaoi | = 3 cm umeer nepuon d = 3 mxm. Kakosa ee
pazpemaroniasi CnocoOHOCT, BO BTOopoM mopsake? KakoBa pa3HOCTh
pa3sTUYMMBIX JUIMH BOJIH JIJISl 3€JIEHbIX Jydei cBeta (A = 540 HM) B 3TOM
nopsiike? KakoB MakCHMalbHBI MOPSJOK CHEKTpa W Yroyl ¢ OTKIOHEHHS
Jy4dei, COOTBETCTBYIOIIUX HAUOOJBINIEMY TU(PPAKITMIOHHOMY MaKCUMyMYy ?

9.0npenenuth AMUHY BOJHBI A MOHOXPOMAaTHYECKOTO  PEHTI€HOBCKOIO

U3ITyYEHHUs], TaJAAI0NIero Ha TpaHb KpUCTallia, eciu JUGPaKIIMOHHBII MaKCUMYyM

IIEPBOrO TOpsAKa Habmomaercs npu yriie nagenus o = 87°. Paccrosnue d

MEK]ly aTOMHBIMU IIJIOCKOCTAMH paBHO 0,3 HM.
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10.[TapannenbHbIi My40K MOHOXpoMaTHueckoro cBera (A = 7500 HM) HOpMAJILHO
najgaet Ha melnb muprHou a = 0,15 mm. JInH3a pacnosioxkeHa HeMmoCpeICTBEHHO 32
HIEJIbIO ¥ TPOCLIUPYET CIEKTP Ha IKpaH, yJIajJeHHbIN oT Hee Ha 1 M. OnpenenuTsb
paccTosiHuEe MKy MUHUMYMaMH TIEPBOTO MOPsIIKa B CIIEKTPE.

Honapuzayus ceema. 3axkon bprocmepa. 3akon Manioca.

1.Ha nuanexTpuk c mokasareneMm npenomieHus N = 1,54 magaer ecTecTBEHHBIH
ceeT. Hailtu yros nmageHust jrydel, Ipu KOTOPOM OTPaKEHHBIN CBET IOJTHOCTHIO
HOJIAPU30BaH.

2.11y4ox ecTeCTBEHHOTO CBeTa pacmpoctpansercs B Bone (N1 = 1,3) u orpakaercs
OT MOBEPXHOCTU CTEKJISIHHOW miacTuHbl (N2 = 1,54), nexamel Ha ane. Haittu
YIJIbl MAJ€HUS WU TPEJIOMJIEHUS CBETa, €CIIA OTPAaKEHHBI CBET MOJHOCTHIO
nosisipu3oBaH. Kakast 1oJisl majaromero u3my4yeHus: OTpaxaeTcs?

3.0npenenmutsy yron bproctepa nns syda cBeTa, MaAaloIIero W3 BO3IyXa Ha
MOBEPXHOCTh KUJIKOCTH, €CIM TMpEAeibHbIA yTrod TMOJIHOTO BHYTPEHHEIO
OTpaXEHUsI CBETA Ha IPAHMIIE pa3jiela MEXKIY KUIKOCTHIO U BO3IYyXOM paBeH
43

4.ECTeCTBEHHBIII CBET MPOXOJIUT 4Yepe3 JBa HUKOJISA, IJIOCKOCTH MPOITyCKaHUS
KOTOPBIX 00pasyloT yroj o, paBHbii 45. Onpemenurtb, BO CKOJIBKO pa3
YMEHBIIAETCS MHTEHCUBHOCTh | CBeTa, BBIXOJAILETO W3 AaHaIU3aTopa, IO
CPaBHEHUIO C HHTEHCUBHOCTBIO lg CBeTa, MajarolIero Ha MOJISIPU3ATOp, €CIIU
K02((UIMEHT MPOIMYCKaHUs CBETa B Ka1oM HUKoJe paBeH T = 0,9.

5.Ha mnonspuzarop HOpMaJIbHO MagaeT MNapajUIebHBIM MYyYOK €CTECTBEHHOTO
ceera. OcBemieHHOCT, FEo mnomsipuzaropa paBHa 100 nkx. Onpegenutsb
OCBELICHHOCTh 3KPaHa, PacIOJI0KEHHOTO 3a aHAJIU3aTOPOM, €CII YTOJl Ol MEXIY
IJIOCKOCTAMH TIOJIAPU3ALMK TOJSAPU3aTopa M aHaaM3aTopa paseH o = 60, a
KO3(PUIIUEHT NMPOIYCKaHUs CBETA U MOJSPU3ATOPOM U aHAIM3ATOPOM PaBeH 7 =
0,9.

6.1lpu TpPOXOKIEHWH €CTECTBEHHOTO CBETa uepe3 JBa HUKOJSA, KOd(h UIIMEHT
IIPOIYCKaHMS CBETA 7 B KAXKJIOM M3 KOTOPBIX paBeH 0,85, NHTEHCUBHOCTH CBETa
yMmeHp1aeTcs B 5 pa3. OnpenenuTs yroa oL MEXy IUIOCKOCTSMH POy CKaHUs
HUKOJIEH.

7. Tpyoky mmnoit d = 0,1 M ¢ ONTUYECKH AKTUBHOW KHIKOCTBIO IMOMECTHIIA B
caxapuMeTp MEXIy JBYMs CKpPELIEHHbIMM HHUKOJSIMU. B pesynbpraTe mnose
3pEHHUsSI CTAJI0 MAaKCHMAaJIbHO CBETNIbIM. OIpenenuTh yAeabHOe BpaiieHue [o]
KUJIKOCTH, €CJI ee TI0THOCTh o = 0,3-10° kr/m3.

8.1lpu mpOXOXKAEHMM MOHOXPOMATHYECKOIO CBETa 4epe3 IUIACTUHKY KBapla
TOJIIUHOM 01 = 2 MM IJIOCKOCTh MOJISIPU3AIIMN CBETA TIOBOPAYUBACTCS HA YTOJ @
= 30. Haiitn, npu Kakou TojmuHe O, KBapIeBOHW IJIACTMHKH, MOMEIICHHON
MEXAY CKPEIICHHbIMU HUKOJSIMH, MOJI€ 3pEHUsI CTAHET MaKCUMAJIbHO CBETJIBIM?
Kakoii pmunbl d TpyOKy ¢ pacTBOpOM caxapa ¢ MaccoBO# KoHIieHTparuend C =
500 xr/M® HagoO IOMECTUTh MEXKIy HHUKOISAMM, YTOOBI MONYYUTh TOT IKE
pesynsTat? Y enpHOe BpalleHue pacTBopa caxapa [a] = 0,6 rpax-M%/kr.
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9. MOHOXpOMATHYECKUI CBET MPOXOJUT Yepe3 CTEKITHHYIO TUIACTHHKY JUTMHOM | = 2
cm. ITlocrosinnas Bpaienusi Bepne (ynenbHOe MarHUTHOE BpailleHue) paBHa V =
1,34-10° rpaym-Ti. Ha kakoli yroa ¢ HOBEPHETCA IUIOCKOCTH IOJISPH3ALUM B
MarHMuTHOM MoJie ¢ uHAykuuein B = 0,5 Tn?

10.Yepes TpyOKy ¢ mucTHIMpOBaHHOH Bojod mmHoW | = 0,1 M mpoxomut
MOHOXPOMAaTHYECKHMIl cBeT. B MarHuTHOM mose ¢ mHaykimedn B = 3,2.102 Tn
IPOUCXOAUT IIOBOPOT IUIOCKOCTH IOJSIPM3alMU Ha yron ¢ = 2,4. Onpenenuts
nocTostHHy10 Bepre.

Keanmoeasa npupooa uznyuenus.
3axonvt Cmegana-bonvymana u cmeuwyenuna Buna

1.B snexTporieun MOImHOCTEI0 P = 20 kBT 105151 TEMIOBBIX MOTEPh Yepe3 CTEHKU
coctapnsger = 0,3. BHyTpeHHss moBepxHocTh neur (mromans S = 1,0 m?)
BBUJIO)KEHA OTHEYIOPOM, MOTJIoIIaTe/bHasi CIIOCOOHOCTh KOTOPOTO paBHA Ar =
0,35. OnpenenuTh, Ha KaKylo JUIMHY BOJIHBI IPU HOMHUHAJILHOM PEXKUME PAOOTHI
OPUXOAUTCS MAKCUMYM DJHEPrUU W3IyYEeHHs, M HAWUTH MaKCHUMAaJIbHYIO
CIECKTPAIBbHYIO IUIOTHOCTh U3Ay4aTedbHOCTH (R) 7)max, PACCUMTAHHYIO Ha
WHTEpBaJ IJIUH BOJH AA = 1 HM BOJIM3U Amax.

2.DHepreTudecKasl CBeTUMOCTD (M3JIy4aTeIbHOCTh) a0COIIOTHO YyepHOro Tena Re =
3,0:10° Br/M?%. Ha Kakyl0 JIMHY BOJNHBI Amax HPHUXOAUTCA MAaKCHMYM
CIIEKTPAIbHOM MJIOTHOCTH U3JIy4aTEIbHOCTH 3TOTO Tema?

3.Jlnametp Bonb(hpamoBoii crimpanu 3ekTponammsl d = 0,05 MM, a ee amuHa | = 6
cM. [Ipn BKIIIOUEHMM JIaMIIBI B CETh C NMOCTOSAHHBIM HanpsbkeHnem 110 B gepes
cimpane TedeT TOoK 0,55 A. Yemy paBHa TemmepaTrypa CIHApaId JamIlbl?
Cuurarh, YTO TPU YCTAHOBUBIIEMCS PEKHUME BCE BBIJCISAIONICECS B CITHPATH
TEIJIO TepsieTcs Jydeucmyckanuem. lloriomarenpHas crmocoOHOCTh BOoJb(hpama
Ar=0,31.

4.0npeneuTh BEIMYHHY COTHEYHON MOCTOSHHOM, TO €CTh KOJUYECTBO JYUHUCTON
SHeprum, mockutaeMoii CONHIEM €XKECEKYHIHO depe3 IUIomanky B 1 M2
NEPHEHAUKYIAPHYIO COJTHEUHBIM JydyaM W HaxXOJSIIYIOCS Ha TPaHUIe 3€MHOM
atmocdepsl. Temmnepatypy noepxHoctu ConHila npuHsaTh paBHor T, = 5800 K,
pamnyc Connna Rc = 6,95-108 M, paccrosame or Connna mo 3emuu Res =
1,49-10 m. Cumras, uro ConHue M3TydaeT Kak abCONIOTHO YEPHOE TeJlo, a
3emiist SIBIISIETCS CEPhIM TEJIOM C MOTJIOMATEIbHON crocoOHOCThIO AT = 0,75 1
HaxXOJIUTCS C HUM B COCTOSIHMM TEIJIOBOTO PAaBHOBECHS, OIICHUTH TEMIIEPaTypy
3emiu.

5.IToBepxnocTh CosHila 6JM3Ka MO CBOMM CBOMCTBaM K aOCOIIOTHO YEPHOMY TEIy.
MakcuMyM CHEKTPaIBHON TIOTHOCTH H3y4YaTeIbHOCTH TMPHXOIUTCS Ha JIJIHHY
BOJIHBI Amax = 0,5 MkM. Onpenenuts TeMrepaTypy COJTHEYHON MOBEPXHOCTH U
MPUMEPHOE BpeMs, 32 KOTOPOE Macca JJIEKTPOMAarHUTHBIX BOJIH (BCEX JJIWH,
m3nydaembix CoinHileM) coctaBmia Ob1 1 % ero maccel, ecinu Obl Temmeparypa
Connma ©He wMeHsnack. [lpunsate Maccy u  paaumyc ConHIIa paBHBIMH,
cootBeTcTBeHHO, M = 1,98:10% kr 1 Rc = 6,95-108 m.
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6.0mnpenenutb JIMHY BOJHBI  Amax, Ha KOTOPYIO MPHUXOIUTCS MaKCUMyM
CHEKTPAJbHOM TUIOTHOCTH H3JIy4aTeIbHOCTH a0COJIOTHO YEPHOTO Tela MpHU
TeMIIeparypax XHIKOTO TeIHs (4,2 K) u xunkoro azora (77 K), npu
HopmanbsHOM Temmepatype (300 K) u temneparype Comnnna (5800 K). B kakyro
CHEKTpaJbHYI0  00JIacTb  DJIEKTPOMAarHUTHOTO  U3JIyYEeHUS  TOMAJaroT
paccYUTaHHbIC JUTMHBI BOJIH?

7.Ha xopmyce kocMuueckoi taboparopuu, netsuied Bokpyr CoHila o KpyroBoi
opbute paguycoM R, paBHbIM cpeHeMy paccTosHHIo oT 3emin 10 ConHua Res
= 1,49-10'! M, yCTaHOBIEGHO YCTPOMCTBO, MOJEIUPYIOIIEE A0COIIOTHO YEPHOE
teno. Hapy)kHas moBEepXHOCTH 000JIOUYKHU 3TOTO YCTPOUCTBA OTPAXkKaeT UICalIbHO,
a oTBepcTUE B Hel Bce Bpems oOpaiieHo k Connity. [Ipenedperas tenioooMeHom
yepe3 KpeIvIieHHe YCTPOICTBa, ONPEIEIUTh PABHOBECHYIO TEMIIEPATYPY, KOTOpas
YCTAHOBUTCS BHYTPU Hero. TemmepaTypy COJHEUHOW IMOBEPXHOCTH IPHUHSTH
pasnoii 5800 K, a paquyc Connna Rc = 6,95-108 wm.

8.1lpu m3MepeHun TemrmepaTypsl BOJb(PAMOBON CHIUpaNX JIaMIbl HaKaTHBaHUS
paaaluOHHBIA TUPOMETP Iokazan temmeparypy 2,5 kK. IlpunsaB, yto s
BOJIb(ppaMa TOTJIOIIATEIbHAsI CIIOCOOHOCTh HE 3aBHCUT OT YaCTOTHI TEIJIOBOTO
m3nyuenns u paBHa At = 0,31, ompeaenuTtb, Ha KaKyw JUIMHY BOJIHBI
OPUXOAUTCS MAaKCHUMyM DHEprud  Uu3NydeHus Jammbl. Haiitm  Taxoke
CHEKTPAJbHYI0 IUIOTHOCTb H3JIy4aTelIbHOCTH JIAMIIBI, PAaCCUUTAHHYIO Ha
UHTEpBaN JUIMH BOMH AA = 1 HM BOJM3U JJIMHBI BOJIHBI, COOTBETCTBYIOIIEH
MaKCUMyMY YyBCTBUTEIBHOCTH Ye€JI0BeUecKoro riaasa (A= 0,55 mMxm).

9.IloBepxHocts ConHIla NpeacTaBiIsieT Cco0oil  abCONIOTHO YEpHOE  Telo.
MakcumMyM CHEKTpaJIbHOW MJIOTHOCTH W3ITy4aTEeIbHOCTH MPUXOAUTCS Ha JJIUHY
BOJIHBI Amax = 0,5 MmxM. Haiitu: a) Temneparypy T coiiHeuHOU MOBEpXHOCTH; O)
MOIIIHOCTh COJTHEYHOTO AJIEKTPOMArHUTHOTO W3Iy4YEHUs; B) Maccy, TEPSIEMYIO
CounniieM B 1 cekyHy 3a CHET 3JIEKTPOMArHUTHOTO M3nyudeHus. Paguyc CoiHia
IPUHATH paBHEIM Re = 6,95-108 .

10.Ilpu u3mMepeHun TemmepaTypbl XKUAKOW CTald B KOHBEPTOPE MHUPOMETP C
ucye3arollel HUThIo oka3al temneparypy 7y = 2,1 kK. 3Has, 4To cnekTpajibHas
MJIOTHOCTh TIOTJIOIMIATEIbHOCTH TOBEPXHOCTH PACIUIABICHHOTO MeTaia He
3aBUCHT OT [JJMWHBI BOJHBI M paBHa A, = 0,22, onpenenuts HCTHUHHYIO
TEMIEpaTypy MeTallla U MMOTOK M3TyYSHHsI Yepe3 KPYTrioe CMOTPOBOE OTBEPCTHE
auametpom d =2 cMm.

Domornekmpuueckuii Igpphexm. Ihpgpexm Komnmona

1.Ha ¢oTosnemMeHT ¢ KaToAOM U3 JIUTUSI TAJaeT CBET C JUIMHOU BOJIHBI A = 200 HM.
HaiiTu HanMeHblee 3HAYEHUE 3aJepKUBAIONIEH Pa3HOCTH MOTEHUUATIOB Unmin,
KOTOPYIO HYKHO TPWJIOKHUTH K (DOTO3IEMEHTY, 4TOOBI MPEKPATUTh (POTOTOK.
Pabota Bbixoaa 35ekTpoHOB 4 = 2,3 3B.
2.®otoH ¢ 3Hepruert € = 10 5B magaer Ha cepeOpsAHYIO MJIACTUHY U BBI3BIBAET
doTtorddext. OnpenenuTs UMITYIIBC P, MOTYUYESHHBIN MIJIACTUHOM, €CIIH TTPUHSTH,
YTO HalpaBleHUs JBWXKEHUS (OTOHA M (POTORNIEKTpOHA JIEKAT HA OJHOMN
MpsSMOM, TEPIEHAUKYJIIPHOM TIOBEPXHOCTH IulacTHHBL. PaboTa BbIXOJa
31eKTpoHOB A = 4,7 3B.
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3.0mnpenenuth KpacHyr rpaHuily Ao ¢otodddexra mis MeTaia, €cid Mpu
00JTy4eHHUN €TO TTOBEPXHOCTH (DHOJIETOBBIX CBETOM C JITMHOUN BOHBI A = 400 HM
MaKCHUMaJIbHasi CKOPOCTh Vimax GOTO3IEKTPOHOB paBHa 650 km/cC.

4. JIna mpexpameHuss (Gorodpdekrra, BBI3BAHHOTO OOJyUYEHHUEM TIATHHOBOM
IUTACTUHKH YJIbTPadUOIECTOBBIM CBETOM, HYXKHO MPHIIOKHUTH 3a]1€P’KHUBAIOIILYIO
pazHocTh noteHuumanoB U; = 3,7 B. Eciu miIaTMHOBYIO IUIACTUHKY 3aMEHUTH
IPYTO, TO 3a€P/KUBAOLLYI0 PA3HOCTh NOTEHLIUAIOB HYKHO YBEIHYUTH 10 Uy =
6 B. Onpenenute palboTy BbIXOAA 3JIEKTPOHOB Az € TOBEPXHOCTH 3TOM
IacTUHKU. PaboTa BbIX0/1a 37€KTPOHOB U3 IUIATUHBI A1 = 6,3 B.

5.Kakas nonsa »sHeprum (QOTOHa H3pacxojJoBaHa Ha pabOTy BBIPHIBAHUSA
dboTodsIekTpoHa, eciu KpacHas Tpanunia doroddbdexra Ao = 311 HM, a
MaKCUMaIbHasi KHHeTUYECKast SHEPTHs Tmax (hoTO3IEKTpOoHA paBHa 1 2B?

6.11pu sdpdexre Komnrona ¢oton OblT paccesH HA CBOOOJAHOM DIIEKTPOHE TOA
yraoMm 6 = 27/3. OnpeaenuTs UMITYJIbC P, TPUOOPETECHHBIA IEKTPOHOM, €CIU

sHeprus ¢GoToHa g0 paccesHuss Obutla € = 1,53 Mb»dB. Kakyio npomnro
MEPBOHAYAJILHON YHEPTUU NOTEPsT (GOTOH MPHU PACCESTHHH.
7.ComoCTaBUTh PE3yNbTaThl paccesHus (oToHoB mox yraom 6 = 90 Ha

TIOKOSIIIIEMCSI CBOOOIHOM 3JIEKTPOHE B MOHOXPOMATHYECKOM Tydke cBeta (A1 =
700 HM) U B peHTTeHOBCKHX JydaX (A2 = 0,1 HM). OnpeneauTs B 000UX CITydasx:
a) Kakylo JOJII0 MEepBOHAYAIbHON SHEPruu TepseT (GOoToH?; 0) KaKyl0 CKOPOCTh
npuoOpeTaeT PJAEKTPOH?

8.Y3kuil IMydoK MOHOXPOMAaTHYECKOTO H3JIy4YEHHs] PEHTTEHOBCKOIO JMara3oHa
najgacT Ha pacceuBarouiee BelecTBO. lIpu 3TOM JUIMHBI BOJH CMEIICHHBIX
COCTABJISIFONINX HM3JIyY€HUs, paccessHHoro mnoj yriaamu 6y = 50° u Gz = 100°,
orimyarorca B 2,5 pasza. Cuuras, 4yTO paccessHue MPOMCXOAUT Ha CBOOOIHBIX
ANIEKTPOHAX, HAUTH 4YacTOTy NAJAloOLEro Wu3JIydeHus. J[[ias KOMIOHEHTHI,
paccesHHOM mnon yrioM 6 = 100°, ompenenuTs HUMIYJbC, MNOJYYEHHBIN
AIIEKTPOHOM.

9.@oton ¢ sHeprueid, B 3 pa3a NPEBHIIIAIONICH SHEPTUIO TOKOSI DJIEKTPOHA,
UCIIBITANI <«JIOOOBOE» CTOJKHOBEHHE C MOKOSIIMMCS CBOOOIHBIM 3JIEKTPOHOM.
Haiitu pagnyc KpuUBU3HBI TPAEKTOPUH AJIEKTPOHA OTAAYM B MAarHUTHOM MOJIE C
naaykuuenn B = 0,12 Tn, ecnm OH Hayal [ABUTaThCS  MNEPHNECHAUKYJISAPHO
HaIpaBJICHUIO MOJIS.

10.®oToH ¢ SHepruei, paBHOW SHEPTUU TMOKOS DIIEKTPOHA, HCIBITAl JOOOBOE
CTOJIKHOBEHHE C TMOKOSIIMMCA CBOOOAHBIM »3JIeKTpoHOM. Haiitu »Hepruto
paccestHHOTrO ()OTOHA M KHHETHUECKYIO SHEPTHIO 3JIEKTPOHA OT/Ia4H.

Amom bopa. Cnekmpvt amoma 6000pooa

1.Onpenenuts paguyc TEpBOM OOPOBCKOW OpOHUTHI I1 B aToMe BOAOPOAA H
CKOPOCTb JIBWXKEHHSI DJJIEKTpOHAa Vi Ha 3TOoM opOuTe. DIEKTPOH CUUTATh
HEPEJSITUBUCTCKHM.

2.Ilotenmnman moHW3anuu atoma Bogopona ¢; = 13,6 B. Ucxoms wu3 storo
3Ha4YEeHUs, HAWTHU 3HAYEHUE MOCTOsIHHOM Punbepra.

3.0npenenuth sHepruto (otoHa € (B 3B), COOTBETCTBYIOIIErO MEPBBIM TpPEM
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TuHUSAM cepuu banbMmepa.

4.0Omnpenenuth JUIMHBI BOJIH NEPBBIX YEThIPEX JHUHUI B cepuu a) Jlaiimana, O)
banemepa.

5.0mnpenenuThs AJIUMHBI BOJH NEPBBIX YEThIpEX JUHUN B cepuu a) baibmepa, 0)
[Tamena.

6.[ToTennman moHm3anuu aroma Bomopona ¢; = 13,6 B. Ompenenuth, CKOIBKO
JUHUM cepur bambMepa momnaaarT B BUIUMYIO 9acTh criektpa (0,4-0,8 Mkm).

7.®otoH ¢ sHeprueit 20 5B BpIOMBaET 3JEKTPOH U3 MOKOSIIETOCs aToMa BOJIOPO/Ia,
HaxoJAIIErocss B OCHOBHOM cOCTOSHMH. C Kakoil CKOpPOCTb JBUKETCS
BBLIJICTEBIIIHI 3JIEKTPOH?

8.0mnpenenuTb MarHUTHBIM MOMEHT [l JJIEKTPOHA, HAXOSIIIETocs Ha MEPBOM
OOpOBCKOIT OpOUTE aTOMa BOJIOPO/IA.

9.0npenenuth OTHOIIEHWE MAarHUTHOTO MOMEHTAa 1 K MEXaHUYECKOMY MJist
ANIEKTPOHA, HAXOALIErOcs Ha MepBOil OOPOBCKOI OpOHTE aToMa BOAOPOIA.

10.Kakyro ckopocTh MpHOOpeTaeT MepBOHAYATbHO HAXOIUBIIUIICS B MOKOE aTOM
BOJIOPO/Ia TIPU UCIyCKaHUHU (POTOHA, COOTBETCTBYIOIIETO NMEPBOM JIMHUM CEPUU
Jlarimana?

Kopnyckynapno-eonnoeoii oyanusm. /Inuna éonnwt 0e bpoiina

1.Kakyto Hepruto HeoOX0AMMO JTIOTIOJHUTEIHHO COOOIIUTD IEKTPOHY, YTOOBI €r0
neOpoiisieBcKast IJIMHA BOJIHBI yMeHbiuiach ot 0,1 M 1o 0,05 am?

2.Ilpy KakuxX 3HAYCHHUSIX KHUHETHYECKOM DHEPruu JJIEKTpOHA OIMOKa B
onpeeneHn  Ae0pOsIeBCKOM JIMHBI BOJIHBI Ap [0 HEPEIATUBUCTCKON hopmyJie
He npesbimaet 10%7?

3.D1eKTpOH, HAYaJIbHOM CKOPOCTHIO KOTOPOTO MOXKHO MPEHEOpedhb, MPOIIe
YCKOPAIONIYI0 pa3HOCTh noteHnuanoB U. Halitu anuny BosHbl ne bpoins mis
nByx ciaydaes: 1) U; =51 B; 2) U, =510 xB.

4. KuneTndeckasi SHEpTys JJIEKTPOHA paBHA YJBOEHHOMY 3HAUYCHHIO €TI0 YHEPTUU
nokost (T = 2mec2). Berauciute nnuHy BOdHBI e bpoins Ap 11 Takoro
ANEKTPOHA.

S.IIpoton obOmamaer kuHetwyeckod osHeprueit 7 = 1 x3B. Omnpenenutsb
JOTIOJIHUTENIbHYI0 dHEpTHI0 AT, KOTOPYIO HEOOXOAUMO COOOIIUTH MPOTOHY ISt
TOTO, YTOOBI JIJIMHA BOJHBI JI¢ bpoiisis Ag yMEHBIIIACH B TP pasa.

6.Haiitu nnmuny BomHBI e bpoiinsa Ap 1 MonieKyisl BOAOPO/a, ABMKYIICHCS PU
temriepatype 20 °C ¢ Haubosee BeposiTHOW CKOPOCTHIO.

7.Kakyro ycCKOpSAIONIyI0 pa3HOCTh MOTEHIMaIoB U MOMKEH MPONTH 3JIEKTPOH,
9TOOBI ITTMHA BOJIHEI ie bpoiins Ap Obina paBHa 0,1 HM?

8.Haittu mnuny BosHBI A€ bpoinst Ag Al 2JI€KTpOHA, KUHETUYECKass SHEPrus
kotoporo paBHa: 1) 71 = 10 x3B; 2) 7> = 1 M»B.

9.DneKTpoH ABUKETCS TO OKPYXHOCTH paguycoM I = 0,6 cM B OJHOPOTHOM
MarHuTHOM noJie ¢ uuaykiuei B = 8mMTn. Onpeaenuts AJiMHY BOJIHBI e bpoiins
AB DJIEKTPOHA.

10.Haittu nnuny BoJiHbl e bpoiiis Ap A 3J€KTpoHa, IBUXKYIIETOCs IO KPYTOBOM
opOuTe aToMa BOJIOPOa, HAXOSIIETOCS B OCHOBHOM COCTOSIHHH.
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Coomnowenusn neonpeoenennocmeii

1.OnpenenuTs HETOYHOCT AXx B ONpENEICHUH KOOPAMHATHI dBJEKTPOHA,
JBIKYLIETOCS B aTOME BOJAOpOAa cO ckopocThio V. = 1,5:10° m/c, ecmm
JoMycKaemasi HETOYHOCTh A V B ONPEACIICHUHU €ro CKOpocTH coctasisieT 10 %
ee BenMuyuHbl. J(mameTp aroma BOAOpPOAA MNPHUHATH PAaBHBIM YABOEHHOMY
3HAYECHHUIO OOPOBCKOrO pajguyca d, lIpuMEHMMO 1M MOHSATHE TPACKTOPUU B
JTAHHOM clTy4dae?

2.01eHUTh C TIOMOIIBIO COOTHOIICHHUS HEOINPEAEICHHOCTE MHHUMAIBHYIO
KMHETUYECKYI0 JHEPTUI0 JJEKTPOHA, MABMXKYIIETOCs BHYTpU cepuueckon
obmactu auamerpom d = 0,1 HM. OIEHKY MPOU3BECTH B MPEATNOJIOKEHUH, YTO
HEOTpeAeNeHHOCTh Al paguyca cdepbl I' 1 HEONpeIeIeHHOCTh AP UMITyJbca P
AJIEKTPOHA HA TaKOM OpOUTE CBA3aHBI COOTHOMICHUSIMU: Al ~ I 1 AP ~ P.

3.01eHuTh C TIOMOIIBIO COOTHOIICHHS HEOMPEICICHHOCTE MUHUMAIIBHO
BO3MOXKHYIO JHEPruI0 D3JEKTpOHa B aroMe Bojopoxaa. IlpuHATh, 4TO
HEONPEJIETIEHHOCTh Al pajnyca I 3JIeKTPOHHOU OPOUTHI U HEONPEAEIEHHOCTh AP
UMITyJIbCa P 3JIEKTPOHA HA TaKOH OpOHTE CBsI3aHbl COOTHOLIEHUAMU: Al ~ I 1 Ap
~Pp.

4.Ucnonb3ys COOTHOILIEHHE  HEOIPEACIICHHOCTEN, OLICHUTh  IIHPUHY
SHEPreTUUECKOr0 YpPOBHA B aTOME BOJIOPOAA, HAXOAALIErocs: 1) B OCHOBHOM
COCTOSHMM; 2) B BO30YKIEHHOM COCTOSIHUM. Bpems xu3Hu atoma B
BO30YKIE€HHOM cocTostHMM pasHo 1-100¢,

5.CpenHee BpeMsi JKU3HM aromMa BOJOPOAAa B BO30YKIACHHOM COCTOSHUU
coctaBnser ~ 1-10%%. Ilpm mepexoge aromMa B OCHOBHOE COCTOSHHE
HCIYCKAETCAd KBAHT CBETAa CO cpeAaHerd IUHOW BOJHBI 650 HM. OUEHHUTH
WUpHUHY AA U3ITydaeMOl CIIEKTPaJIbHOM JIMHUU.

6.lcnonb3yss COOTHOILLIEHUE HEONpEACNEHHOCTEH, OLIEHUTh MUHUMAJIbHYIO
CKOPOCTb JIBM)KEHHS JIEKTPOHA B aTOME BOJOPOAA, UCXOJS U3 TOTO, YTO PANYC
atoma uMmeet BennuuHy nopsanka 0,1 uMm. (IIpuHsTH, 4TO HEONpEAEIEHHOCTh Al
paguyca I DJIGKTPOHHOM OpOUTHI U HEOMpEeAeIeHHOCTh AP ummylibca P
3JIEKTPOHA HA TaKOW OpOMTE CBSA3aHBI COOTHOIICHUSIMH: AF ~ I 1 Ap ~ .)

7.Ilpy JBWXXEHHHM BIOJIb OCH X CKOPOCTh OKa3bIBAE€TCA OINPEICICHHOU C
TOYHOCTBIO AVx = 1 M/c. OUueHUTh HEOIpeAeIEeHHOCTh KOOPAUHATHI AX: a) s
>1eKTpoHa; 6) Ul MPOTOHA; B) IS YacTHIBI Macchl M~ 1.10%2 r,

8.0LeHUTh € TIOMOIIBIO COOTHOIIEHUS HEONpPEIeIEHHOCTE MHHUMAIbHYIO
KMHETHYECKYIO SHEPTUIO 3JIEKTPOHA, ABUXKYILErocsl B 00J1aCTH, pa3Mep KOTOPOit
| ~ 0,1 #m. (IlpuHsATh, 4YTO HEONPEICICHHOCTh KOOPAUHATHI AX U
HEOIPECIIEHHOCTh AP MMITYJIbCA P CBA3aHbI COOTHOIICHUAMHU: AX ~ 12 u Ap ~
P.)

9.Bo ckosibko pa3 ngeOpoiieBckas JJIMHA BOJIHBI Ap 4YaCTHIIBI MEHBIIE
HEONPEEIEHHOCTH AX €€ KOOPJMHATHI, KOTOpasi COOTBETCTBYET OTHOCUTEILHOMN
HEONPEAECIEHHOCTH uMItyiabca B 1 % .

10.IIupuHa pe30HAHCHOM JIMHUM JUIsl TEPBOM CHEKTPAIbHOW JMHUU B CEpUU
Jlatimana nyist atoma Bojmopoaa AA = 1,0 M. OneHuTh BpeMs KU3HU aToma
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BOAOpPOJa Ha COOTBCTCTBYIOIICM B036y}KI[€HHOM YPOBHE aTOMA BOAOpOJA.

Bonnosaa ¢pynkuyua. Ypaenuenue Illpeounzepa.
Yacmuua 6 00HOMEPHOU NPAMOY20TAbHOU “NOMEHUYUATbHOU Ame”’

1.Yactuma B OECKOHEYHO  TIJIIyOOKOM  OJHOMEPHOM  MPSMOYTOJBEHOM
MOTEHIMAIFHOM SIIIMKE MHUPUHON | HaxomuTcs B BO3OY>KACHHOM COCTOSIHUH.
Onpenennuth, B Kakux Todkax mHTepBasa (0 < x < |) MIIOTHOCTH BEPOSATHOCTH
HAaXOKJEHUS YaCTHUIbl MAKCUMalbHa 1 MUHUMAJIbHA.

2.Yactuila HaXOAMTCS B OCHOBHOM COCTOSIHHUM B MPSMOYTOJIbHOW OECKOHEUYHO
rI1yOOKOH MOTEHIMANbHON siMe mmmpuHOoi |. HaiiTh BepOSTHOCTh HAXOXICHHUS
ATO# yactuuel B oomactu /3 < x < 21/3.

3.DNeKTPOH HAXOJUTCA B OECKOHEYHO TIIyOOKOM OJHOMEPHOM MPSMOYTOIHHOM
HOTEHIMAIBHOM siiuke mmpuHoi | . B kakux toukax B mHTepBaje 0 < x < |
IUIOTHOCTh BEPOATHOCTH HAXOXJACHUS HAa IEPBOM M BTOPOM 3HEPreTHUYECKUX
YPOBHSIX OJHWHAKOBA? BBIYMCIUTH IJIOTHOCTH BEPOATHOCTH ISl OTHUX TOYEK.
Pemenue nosicHUTh rpayuyecKH.

4.D5IeKTPOH HAXOJIUTCA B OECKOHEYHO IIyOOKON OJHOMEPHOW MPsSMOYTOJbHOU
NOTEHIMAFHON siMe mupuHo | . Onpenenuts cpeaHee 3HAYCHUE KOOPIUHATHI
<X> DIEKTPOHA.

5.DNEeKTPOH HAXOJIUTCA B OECKOHEYHO TITyOOKOM OJHOMEPHOM MPSMOYTOIBHOM
MOTCHIMAIBHOM siuke mupuHoi | = 0,5 uM. OnpenenuTs B 3JIEKTPOH-BOJIbTaX
Pa3HOCTh AE HAMHU3IIUX 3HEPreTUYECKUX YPOBHEH 3JIEKTPOHA.

6.3Has1, 4TO HOpPMHUpPOBAaHHAsI COOCTBEHHAs BOJHOBas (DYHKIIMS, OIMCHIBAIOIIAS

OCHOBHOE COCTOSIHHE OJJIGKTpOHa B aToMe Bojopoaa wumeer Bun WY(r) =
1

/ 3
mag

AJIEKTPOHA OT si/pa.
7.HopmupoBanHass coOCTBEHHasi BOJHOBas (DYHKIIMS, OMHCHIBAIOIIAs JIBM)KCHHE
AJIEKTPOHA B  OCHOBHOM COCTOSIHUM aTOMa BOJOpOAa, HWMEET BUJI:

Y(r) = —

e~"/% (a, -nmepBbIii GOPOBCKHII pajyyc), HANTH CpelHee PacCTOSHHE <I>

e~"/% (a, -mepBeIii GopoBcKuil pagmyc). Ha#iTu A1 OCHOBHOTO

a3
COCTOSIHMSI aTOMa BOZIOpoJia cpeaHee 3HadeHue <U> MoTeHInanbsHON YHEPTUu.
8.HopmupoBanHas coOCTBeHHasi BOJTHOBas (DYHKIIMS, OMHCHIBAIOIIAs JBM)KCHHE
AJIEKTPOHA B OCHOBHOM COCTOSIHUM aTOMa BOJOpOAa, HWMEET BUJI:
1 _ . .
Y(r) = —=e""/% (a, -mepsblii 6opoBCcKHii paguyc). ONpeneTnTh pacCTOSHUE
a3
I', HA KOTOPOM BEPOSTHOCTHh HaXOXKJICHUS DJICKTPOHA MaKCUMAaJIbHa.
9.3Has1, 4TO HOPMHUpOBaHHas COOCTBEHHasi BOJIHOBas (PYHKIIMS, OMHUCHIBAIOIIAs
JBIDKEHUE DSJIEKTPOHA B OCHOBHOM COCTOSIHUM aTOMa BOJOPOJa, MMEET BHJI

Y(r) = —

e~"/% (a, -mepBEIi GOPOBCKHUII pagyyC), BEIYHCIUTE BEPOSTHOCT
a3
TOTO, YTO OJJIEKTPOH HAXOAMTCS BHYTPU 00JIaCTH, OTrpaHMYEHHON cdepoit
panuyca do.
10.3Has, 4TO0 HOpMHpPOBaHHAsE COOCTBEHHas BOJHOBas (PYHKIUS, OMUCHIBAIOLLIAS
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ABMIKCHHUC OJICKTPOHA B OCHOBHOM COCTOAHHMHM aTOMa BOJOpPOAd, MMECT BHUIA

1 _ . y
Y(r) = —e /% (@, -mepBBIii GOPOBCKMIT paguyc), BEIYUCIHTH BEPOSTHOCTD
mag

TOTO, YTO JIEKTPOH HaXOJUTCSl BHE 00JIaCTH, OTPaHUYEHHOM cepoil paauyca do.

IIpumMepHbIE TECThI:

1. KBaHTOBO-MEXaHUYECKAS CUCTEMA, 1. aToMm
oOpa3oBaHHAs B pE3yJIbTaTe 2. AJIPO aToMa
B3aUMO/ICHCTBUS AJIEKTPOHOB U fA1pa, |3. AJIIEMEHTAPHYIO YACTHUILY
MPENCTABIISIET COOOM: 4, MOJIEKYJTY

2. Y camoopranuzymolmieiics cucrtembi|l. OTKPBITOCTb
OTCYTCTBYET TakKas XapaKTepHUCTHKA|2. TEPMOJMHAMHYECKOE PABHOBECUE
Kax .... 3. HEJIMHEMHOCTD

4, JTACCUIIATUBHOCTD

3. Cucremoo006pa3yroiuii Gpaktop, 1. AToMHas macca
KOTOPBIM ObLT B3SIT 32 OCHOBY 2. 3apsia sajapa
J.N.MenneneeBsiM npu pazpabotke (3. Macca sapa aroma
UM MEPUOJUYECKON CUCTEMBI 4 3apsan siapa atoma
XUMHYECKUX JIEMEHTOB, 3TO ....

4. BextopHas BEJIMYMHA, 1. WHEpLHUs
XapakTepusyroIias ObICTPOTY U 2. CKOPOCTb
HaIlpaBJICHUE IBMKCHUS B TAHHBIN 3. IpaBUTALUS
MOMEHT BpEMEHH, ITO ... 4, YCKOpPEHHE

5. HayuHoli peBotoIiMel Ha3bIBAIOT .... 1 CKAa4OK, IEPEX0] OT OJHOMN

HAyYHOW KapTHHBI MHPA K IPYTOM
TpaHCHOPMAIIHIO CPEJICTB U
2. UHCTPYMEHTOB HAYYHOT'O
MO3HAHUS
3 NIEPEBOPOT B TOCYAAPCTBEHHOM
yIIpaBJICHUHU HAYKOM
4 M3MEHEHUE B HAYYHOU CTPYKTYpe
' oO1ecTBa

6. CornmacHo crienaibHON Teopuun 1. TPEXMEPHOE ENUHCTBO
OTHOCUTEJIBHOCTH, IPOCTPAHCTBO U |2, MHOTOMEPHOE MHOKECTBO
BpeMs — 370 ... 3 €IVHBINA YETHIPEXMEPHBIT

KOHTUHYYM
4. OJJHOMEPHAsI NPOTSIKEHHOCTh

7. COBOKYITHOCTb MOCJIEIOBATEIbHBIX 1. uJeagbHOE JBMKCHHE
MOJIOKEHUH, 3aHUMAaeMbIX TEJIOM B 2. TpaeKTOpHUs
IpolLIecce ero JBUKEHUS, - 3TO 3. paBHOBECHE

4. PaBHOYCKOPEHHOE JIBUKCHUE

8. Cnocobom cymiectBoBanust Mmarepuu  |1. uHbOpMaITUs U CO3HAHUE

SBJISIETCS ... 2. POCTPAHCTBO M BPEMsI

N
S




3. JABHMKCHHC U BSaHMOHeﬁCTBHC
4 BCIICCTBCHHBIC YaCTHUIbI U I1O0JIA

KonTpo/abHBIe BONPOCHI K 32a4ETy

1. MarautHoe mone. WHaykuums wmarHutHoro mnoisa. 3akoH buo-Capapa-
Jlannaca v ero NnpUMEHEHNE K pacu€Ty MAarHUTHOTO MOJIA.

2. 3aKOH IMOJIHOTO TOKa JJii MAarHUTHOTO TOJiE B BakyyMe (TeopemMa o
HUPKYJISIIIUA BEKTOPa MAarHUTHOM MHAYKIMK). Pacuér nmoins coneHoua.

3. [elicTBUe MarHMTHOTO TOJIA Ha JABWXKYIIUWUCS 3apsii U Ha MPOBOJHUK C
tokoM. Cuna Jlopenua. Cuna Amrepa.

4. MarHuTHBII ~ TOTOK. OJIEKTpOMAarHuTHasE  HMHAYKOUSA.  3aKOH
AIIEKTPOMArHuTHOM MHIYKIMK (3akoH Dapajnest). 3akoH JleHiia.

5. DnextpoMarnutHas wuHAyKnusa. Camounaykuus. IJC camMOMHIYKIIHH.
NHIyKTUBHOCTh. DHEPTHSI MATHUTHOTO ITOJISL.

6. MarauTtHOe mosie B BemecTBe. Jlna- u mapamarHeTnku. deppoMarHeTHKH.
['ucrepesuc.

7. Buxpeoe anektpuueckoe noisie. Tok cMmeleHus. YpaBHeHus MakcBeia B
UHTErpalibHOM opme U B nudPepeHnmansuoi hopme.

8. DnexkTpoMarHUTHbIE BOJIHBI. CkopocTh pacnpocTpaHeHus
AJIEKTPOMArHUTHBIX BOJIH. BekTtop YMoBa-IloWHTHHTA.

9. BonHoBble cBolicTBa cBeTa. SIBJIEHHS, NOATBEPKIAIONINE BOJHOBBIE
CBOMCTBA.

10.UnTepdepentus cera. KorepentHocTh. MoHOXpoMaTuuHOCTh. CriocoObl
HaOMoieHUsT UHTep(EpPEHIIUN CBETA.

11.WuTepdepentus cera. Konbia HeroToHa.

12.ludpakuus cBeta. Ilpunnun [roiirenca-®Openens. 3ouHbl  DpeHerns.
I'padpuueckoe cnoxxkenne amruutyd npu audpakuun Dpenens. 30HHbIE
MJIACTUHKHU.

13.Indpaxnus OpayHrodepa oT mienn. Y CIOBHS HAOTIOICHUS MAKCUMYMOB U
MUHHUMYMOB OCBEUIEHHOCTH.

14 ludpaxkimonnass pemerka. [locTostHHas AUQPPAKIIMOHHON  pEIIETKH.
YcnoBue  HaOMIOJEHWS  TJIABHBIX ~ MAaKCUMyMOB  MpU  JAU(PPAKIUU
®paynrodepa Ha AUPPAKIIMOHHON perieTke. Pasznmoskenne 0enoro cBeTa B
CHEKTp C NOMOIIbIO TU(PPAKLINOHHON PEIIETKH.

15.EcrectBeHHbId W moONsipu3oBaHHbI cBeT. [lomspusanus cBeta mpu
OTPaXEHUU M TMPEIOMIIEHMH B AMAJIEKTpUKE. 3akoH bprocrepa. 3akoH
Mantoca. [IBoiHOE JIydenpeaoMIICHHUE.

16.lucnepcust cBeta. PasnoxkeHue O€Oro cBeTa B CHEKTP € IMOMOIIbIO
MIPU3MBI.

17.0nbITHOE 000CHOBAaHKE KOPIYCKYJISIPHBIX CBOMCTB CBETA.

18.TemnoBoe uznyuenue. 3akonbl Kupxroda. 3axonst Credana-bonbmana u
Bumna.
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19.®opmyna [nanka.

20.DoToanexrpudeckuii 3pdext. Bumbr pororddexra. Buemnuii hotodddekr.
3akoH DiiHITeiHa 1t BHEeHEro ¢poTtodddekra.

21.0mwiTHI Pesepdopaa mo paccesHuto anbda-yactuil. SAaepHas Moaenb aToMa.

22 .Iloctynatsl bopa. Teopus aroma Bonopoaa o bopy. JluckperHsie 3HaueHUS
SHEPrUH 3JIEKTPOHA B aTOME BOJIOPO/IA.

23.KopmyckyasipHO-BOJTHOBON Ayanu3M CBONCTB MmaTepuu. ['mmotesa Jlyu ne
bpoina. ®opmyna ne bpons.

24.T'unoresa [1nanka. ®opmyna [1nanka.

25.CooTHollleHre HeonpeneneHHocTei [eiizendepra.

26.MonenupoBaHue COCTOSIHUH MHKPOOOBEKTOB. (OCOOEHHOCTH IOBEACHUS
KBaHTOBBIX COCTOSIHUM.

27.OcHOBHOE ypaBHEHHE KBAaHTOBOM MeXaHUKH. BosmHoBas QyHKIUS, €€ CMBbICH
Y CBOKCTBA.

28.MopenupoBaHre COCTOSIHHNA ¢ TTOMOIIBI0 ypaBHeHus [1Ipenunrepa.

29.0mnucanue COCTOSHUS U ABMKCHUS MUKPOOOBHEKTOB B KBAHTOBOW MEXAaHHUKE.

30.KBanroBbie uncna. [lpunmun [Taymm. 3actpoiika 3IE€KTPOHHBIX 000JIOYEK.
Tabnuua Menaeneesa.

31.Hepapxusi MaTepHalIbHBIX CTPYKTYp. Makpo-, MUKPO- H MEraMup.

32.OnemMeHTapHbIe YaCTHIIbI, X CBOMCTBA U KJIACCU(PHUKAIHSI.

33.OynnameHTanbHble  (Gu3uveckue — B3aumojeuctBus.  IlepeHocumku
B3aUMOJICHCTBUMU.

34.0OCHOBHbIE TOHATHUS KBAaHTOBO-TIOJIEBOM KApTUHBI MHpA: €IAUHCTBO
KOPIYCKYJIAPHBIX U BOJIHOBBIX CBOWCTB Marepuu; (hU3MUECKUE TMOJs Kak
COBOKYNMHOCTh ~ KBaHTOB, = OOMEHHBIM  XapakTep  B3aUMOJCHCTBUS,
B3aMMOIIPEBPALIAEMOCTh 3JIEMEHTAPHBIX YACTHUIL.

5.4. Meroauyeckue MaTepuaJibl, ONpele/siiOlUe NMPoUeaypPbl OLECHUBAHMS
3HAHUH, YMEHHMH, HABBIKOB W (WIH) ONbITA JAeATEJbLHOCTH,
XapaKTepu3yILIHUX 3Tanbl (POPMHUPOBAHUS KOMIICTCHIM M.

OueHMBaHUE  CTENEHW  OCBOCHMS  OOYyYalOIIMMUCA  JTUCIUIUIUHBI
ocyuiecTBisiercss Ha ocHoBe «llonoxeHne o OaTbHO-PEUTUHIOBOM CHUCTEME
OLIEHKH YyCIIEBaeMOCTH cTyZeHTOB MI'OVY»

ConocTaBUMOCTh ~ PEUTHHIOBBIX IIOKa3aTeJed CTyA€HTa IO pPa3HbIM
JUCHMIUIMHAM W OaJUIbHO-PEHTHHITOBOM  CHCTEMBI OLIEHKH YCIIEBA€MOCTHU
CTYJICHTOB OO0ECIEUUBACTCS MPHUHITHEM €IWHOTO MEXaHHW3Ma OLEHKH 3HAHHM
CTYJICHTOB, BBIP)KEHHOTO B 0ajuiax, coriaacHo kotopomy 100 6aioB - 3TO MOHOE
YCBOCHHE 3HAHUW TO y4eOHOW IUCIMIUIMHE, COOTBETCTBYIOLIEe TPEOOBaHUSIM
y4eOHOM TIPOTPaMMBI.

MakcumanbHbIi pe3ysIbTaT, KOTOPBI MOXET ObITh TOCTUTHYT CTYJEHTOM I10
KOKJI0MY U3 OJIOKOB peTHHToBOM onieHkr — 100 Ganios.

OTtBeT oOyuaromerocs Ha 3a4€Te OIIEHHMBAETCS B Oa/lax C Y4eTOM IIKaJIbl
COOTBETCTBUS PEUTUHIOBBIX OLICHOK MATHOAJIIBHBIM OLIEHKaM.
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Ouenka no 5-0aJIbHOM cCTEeMe Ouenka no 100-0a/IbHOM cUCTEMe
5 | omimuHO 81 -100

4 | xoporio 61 - 80 3a4TECHO

3 | yIOBIETBOPUTEIBLHO 41 - 60

2 | HEYJIOBJIETBOPUTEIBHO 21-40 HE 3a4TCHO

B 3a4eTHO-’K3aMEHALIMOHHYK)  BE€IOMOCTb U 3Q4YETHYK)  KHUXKKY
BBICTABJISIIOTCSI OLEHKM MO MNATHOAUIbHOW IIKaJle W PEUTHHTOBbIE OLIEHKH B
Oannax.

[Ipn IIOJIy4ECHUU CTYAEHTOM Ha JK3aMEHE 15M051 3a4cTe
HEYI0BJIETBOPUTEIILHOM OLICHKH B BEIOMOCTh BBICTABIIAECTCS PEUTUHIOBAs OLICHKA
B Oamrax (<40 6amioB), COOTBETCTBYIONIAs (PAKTUYECKUM 3HAHUSM (OTBETY)
CTyJICHTA.

Kputepun oOneHKM 3HaHMA CTYJEHTOB B paMKax Kaxaod y4eOHOU
JUCUUIUIMHBL WJIM  TPYII JUCUUIUIMH BbIpaOaThIBAIOTCS MpEnofaBaTeIsIiMU
COrJacoBaHHO Ha Kadeapax YHHMBEPCHUTETa HUCXOJd M3  TpeOoBaHUI
00pa30BaTeIbHBIX CTAHAPTOB.

[Ipouenypa oLleHMBaHUS 3HAHUM U YMEHUN COCTOUT U3 CIICAYIOLIUN
COCTABHBIX DJIEMEHTOB:

1) yueT  mocemaeMocTH  JICKIIMOHHBIX W JIAOOPATOPHBIX  3aHATHI
OCYILECTBIISETCS M0 BEAOMOCTH, IIPEJICTABICHHON HIKE B (hopMe TaOIUIBL;
2) TeKyIuii KOHTPOJIb.

MockoBCKHI TOCYAapCTBEHHbINA 00JIaCTHOM YHUBEPCUTET
BenomocTs yuera mocemeHust
PDu3uko-MmareMaTuyeCcKuil paxkyJabrTer
Hampasnenue: 44.03.05 - Ilegarorudeckoe oOpa3oBaHue
Juciunnuna: EcrecTBeHHOHay4YHas KapTUHA MUpa

I'pynma Ne

IIpenogaBarens:
Ne | ®damumug N.0. ITocemienue 3ausaTHI Htoro
/11 CTYyJICHTA 1 1213 |4 | | | 18 %
1. + |- |+ |- + 61
2. -+ |+ |+ + 66

MockoBCKHII TOCYIapCTBEHHbINA 00JIACTHOM YHUBEPCUTET
BexomocTh yuera Tekylien ycrneBaeMoCTH
Pdu3uko-mareMaTuyecKuii paxkyJabrer
Hanpagsnenue: 44.03.05 - [lenarornueckoe oOpazoBaHue
Jucunnnvua: EcTecTBEHHOHAay4Has KapTUHA MUPA
['pymma Ne
IIpenogaBartens:
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CymmMma

CyMmMma 6ayioB, HaOpaHHBIX B CEMECTPE Hrorosas
Oﬁmaﬂ OLCHKAa

0auioB

- cymMma
davunus IToce- |Koncnexr|Tectupon Tpesenta Pewenne Ha 6)’
O ICHUE aHHe Joxman 3a7a4 aAJJ10B

o 10
10 1o 40
mo 10 (o 10 1o 10 0aiIoB GI;)IHOB o 10 6amIoB

6amioB |6amioB 6amioB 6amIoB

Gamios | 2

s 3a4er 10 100 udp |[Iporu

Chb

TToam
HCH
perno
aBaT
el

2 3 4 5 6 7 8 9 10 11

12

13

WINIE |

ITocemenue 3aHATHI:

8-10 6amoB, ecu ctyaeHT nocetun 71-90% oT Bcex 3aHATHH

5-7 6amnoB, ecnu ctyaeHT nocetui 51-70% oT Bcex 3aHsATUi

2-4 6amna, ecnu ctyaeHT nocetuna 31-50% oT Bcex 3aHATHI

0-1 6ann, ecnu u3 Beex 3ansaTHil ctyaeHT nocetui 0-30% 3ansTuii

TecTupoBanmue:

8-10 GamioB, ecnu ctyaeHT BeinmoaHma 71-90% Ttecta
5-7 6annoB, ecnu CTyIeHT BbimosHUI 51-70% Tecrta
2-4 6amna, ecnu cTyneHT BemosHua 31-50% tecrta
0-2 6amna, ecnu ctyneHT BeimosHUI 0-30% Tecta

Hanucanue noxiaaaa:

8-10 6amtoB, ecnu cTyAeHT 0ToOpaswmt B qokiaae 71-90% BEIOpaHHON TEMBI
5-7 6amioB, eciiv CTyAeHT oToOpaswi B aokiajae 51-70% BbIOpaHHOM TEMBI
2-4 Gamna, eciiy CTyIeHT 0ToOpa3ui B poknazne 31-50% BeIOpaHHOM TeMbI
0-1 6amn, ecnu ctyaeHT otoOpasui B nokiane 0-30% BBHIOpAaHHOM TEMBI

Hanucanue koHcmekTa:

8-10 GamioB, ecnu cTyZeHT 0ToOpa3mi B koHcnekTe71-90% Bcex Tem
5-7 6anioB, eciu CTyJIEHT 0TOOpa3ui B KoHciekTe 51-70% Bcex Tem
2-4 GanyoB, eciu CTyJIeHT 0ToOpa3mi B koHcTiekTe 31-50% Bcex Tem
0-1 6amnoB, eciu cTymeHT oToOpas3ui B koHcniekTe 0-30% Bcex Tem

CTpyKTypa OLlEeHMBAHUSA NPE3CHTAIMHU

YpoBHU OlLIeHUBAHMS

Kpurtepuu oueHuBanus bajuibl

CucreMHOCTb,  OOCTOSATENILHOCTH M IIIyOMHA
M3J1araeMoro Marepuaia; 3HaKOMCTBO C HAyYHOU
JUTEPaTypoi, PEKOMEHIOBaHHON K TMpe3eHTaluu
Boicokuii IpernojaBareiaeM;  CIOCOOHOCTH  BOCIPOM3BECTH
OCHOBHBIE  TE3UChl 0€3 TOMOLIM  KOHCIIEKTa;
CIIOCOOHOCTh OBICTPO W Ppa3BEpPHYTO OTBEYaTh Ha
BOINPOCHI IPenoaBaressi U ayIMTOPHH; CIIOCOOHOCTb

9-10
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JOKJIaAUMKa IMPUBJICYbL BHUMAHHUC Ay AU TOPHUH.

OnmumanvHoil

pa3sBepHYTOCTh U INTyOMHA M3J1araeéMoro MaTepuaa;
3HAKOMCTBO C OCHOBHOM HAy4HOU JINTEpaTypoOH; IpH
BBICTYIJICHUM 4acToe oOpalleHue K  TeKCTy,
HEKOTOpPBbIE 3aTPyJHEHMS I[PU OTBETE Ha BOIPOCHI
(HecrnocoOHOCTh OTBETUTh HA PsJl BONPOCOB U3
ayJIuTOpUN).

6-8

Yooenemeopumenvnulii

IIPABWJIBHOCTh OCHOBHBIX II0JIOKEHUM IPE3CHTALUN;
HAJIMYME HEJOCTaTKa MHPOPMALMHU IO IEIOMY Py
npobiewm; UCIOJIB30BaHUE Ui TOATOTOBKHU
UCKJIFOUUTEIIBHO yueOHOi JUTEPATyPBHI;
HECIIOCOOHOCTb OTBETUTh HA HECIIOMKHBIE BOIIPOCHI U3
ayIUTOpUU 51 [IPENo1aBaTels; HEYMEHHE
BOCIIPOU3BECTU OCHOBHBIE II0JIO’KEHUS 6e3
IIACbMEHHOI'0 KOHCIIEKTA.

3-5

Heyooesnemsopumenvhuiti

IIOArOTOBKA B IM€YaTHOM BHUJE C MPUBJICYECHUEM
HENU3BECTHOI'O UH(POPMALTMOHHOTO HWCTOYHUKA;
MOBEPXHOCTHBIN, HEYMOPSAI0UYEHHBINH, 0€CCUCTEMHBIN
xapaktep WH()OPMALUK B TPE3CHTALNHU; IPU ITCHHUU
IIOCTOSIHHOE HCIIOJIb30BAHUE TEKCTA; BBICTYIUICHUE
cOMBYMBOE, C JOJITMMU [ay3aMH, MOHOTOHHOE;
[IOJITHOE OTCYTCTBME BHHMMAaHHUS K IPE3CHTALUU
Ay IUTOPUHU.

0-2

CTpyKTypa OLleHMBAHUSA pPelIeHHs 3a1a4

YpoBHU OlLIeHUBAHMS

Kpurepuu onenuBanus

Bbanabl

Buvicoxuii

[TpaBWIIbHBIE, NCUEPTIHIBAIOIINE, KOHKPETHBIC OTBETHI
Ha BCE MOCTABIICHHBIC B YCJIOBHH BOIMPOCHI; BIaJICHNE
TEPMHHOJIOTHEH;  OTCYTCTBHE  IPHUHIUMHAIBHBIX
OIINOOK B OTBETAX.

9-10

OnmumanvHouil

Henmouersl B oQOpMIICHUM peIICHHUS NpPU HATHYHH
MIPaBHUIIbBHOTO Xoaa peICHUA; HaJIN4ue
JIBYCMBICJIEHHOTO WJIM TpEAeiIbHO 0OOOLIEHHOTO
OTBETa Ha BOIIPOC

6-8

Yooenemseopumenvhwiii

Hanuuue B pemieHnn Oosiee IBYX NMPUHIMITHAIBHBIX
OIIMOOK; MOBEPXHOCTHBIM XapakTep HMHPOpMaluu B
OTBETE; HECOOTBETCTBUE MH(OPMAIMM  OTBETOB
IIOCTaHOBKE BOIIPOCOB; HEKOHKPETHOCT,
JIBYCMBICIIECHHOCTb PsiJ1a OTBETOB.

3-5

Heyooenemseopumenwvnuiii

Hamune MPUHIUITHATIBHBIX omu0OOK B OTBETAaX HIIH
OTCYTCTBUC OTBCTOB Ha HCCKOJIBKO BOIIPOCOB; MOJIHOC
HC3HAHMWEC TCPMUHOJIOTHH.

0-2

CTpyKTypa OllecHUBaHUA 3a4eTa

YpOBHU OlIECHUBAHMS

Kpurepuu oueHuBanus

Bbanabl

[TonHbBIe ¥ TOYHBIE OTBETHI HA BCce BOMPOCkl. CBOOOIHOE
BJIaJICHUE OCHOBHBIMU TEPMHHAMHU U MOHATUAMH Kypca;

3aumeno MOCJICA0OBATCIIBHOC U JIOTHYHOC M3JIOKCHHUEC MaTcpualia

KypcCa; 3aKOHYCHHBIC BBIBOJbI U 0606II_ICHI/I$I o TEMC
BOITPOCOB; UCUCPITBIBAOINNEC OTBETHI HA BOIMMPOCHI.

20-40
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He 3aumeno OTBeT Ha MEHee MOJIOBUHBI BOITPOCOB. 0-19

6. YYEBHO-METO/IUYECKOE M PECYPCHOE OBECIIEYEHME
JUCHUILIAHBI

6.1.0cnoenan numepamypa:

1. KoxeBuukoB, H.M. KoHuenuuu COBPEMEHHOTO  €CTECTBO3HAHMS:
yue6.nmocodue g By3oB / H. M. KoxeBuukoB. - 5-e¢ uszz.,ucmp. - CIIO.:
Jlanb, 2016. - 384c. — TekcT: HEMOCPEACTBEHHBIH.

2. TI'yceiixanoB, M.K.Konmenmuu coBpeMeHHOTO ecTecTBO3HaHUS [TekcT]:
y4eOHUK U MPaKTUKYM aJis akajgeM.0akanaBpuata / M. K. I'yceiixaHos. - 8-¢
u3a.,ja01. - M. : FOpaiit, 2016. - 442¢. — TekcT: HEeMOCPEACTBEHHBIN.

I'yceiixanoB, M. K. Konuenuum coBpeMEHHOTO €CTECTBO3HAHUS: YUEOHUK U
8-e
u3., nepepad. u pon. — Mocksa: UznatensctBo FOpaiit, 2019. — 442 c. —
(bakanaBp. Akagemuueckuit kypc). — ISBN 978-5-9916-6772-2. — URL.:
https://biblio-online.ru/bcode/431848  (mara oOpamenus: 18.07.2019). —
Pexxum poctyna: nmnst aBropu3. moiab3oBatened ObC IFOpaiit. — Tekcer:

MPaKTUKYM JJi akajgemudeckoro Oakanaspuara / M. K. I'yceiixaHoB.

3JIEKTPOHHBIN.

3. Konmenmuu coBpeMEHHOTO €CTECTBO3HAHUS: YUCOHUK JIJIsi aKaJeMUIECKOTO
OakanaBpuata / C. A. JlebeaeB [u ap.] ; mox oOmel penakmuei C. A.
JlebeneBa. — 4-e¢ u3n., ucnp. u gomn. — Mocksa: M3narensctBo FOpaiit,
2019. — 374 c¢. — (bakamaBp. Axagemuueckuii Kypc). — ISBN 978-5-534-
02649-8. — URL.: https://biblio-online.ru/bcode/431814 (mata oOpamieHus:
18.07.2019). — Pexxum mocTyna: i aBTopus. nonb3oBareneidr DBC FOpaiir.
— TekcT: 2JIeKTPOHHBIN.

6.2. /lononnumenshaa numepamypa:

1. Knsarun H.B., CoBpemenHasi HayuHas KapTuHa mupa: y4ueb. mocodue / H.B.
Knsrun - M.: Jloroc, 2017. - 264 c. - ISBN 978-5-98704-553-4 - Pexum
JOCTYTIA: http://www.studentlibrary.ru/book/ISBN9785987045534.html
(mara obpamenus 18.07.2019). — Pexum jgocTyma: sl aBTOpHU3.
nosib3oBatene ObC KoHcynbTaHT cTyneHTa. — TeKCT: 3JI€eKTPOHHBIN.

2. Huxepos B.A., ®usuka. CoBpeMeHHbI Kypc: yueonuk / Hukepos B.A. - 2-¢
3. - M.: Jlamkos u K, 2014. - 452 c. - ISBN 978-5-394-02349-1 - Pexxum
JOCTyTIA: http://www.studentlibrary.ru/book/ISBN9785394023491.html
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https://biblio-online.ru/bcode/431814
http://www.studentlibrary.ru/book/ISBN9785987045534.html
http://www.studentlibrary.ru/book/ISBN9785394023491.html

(mara obpamenus 18.07.2019). — Pexum jgocTyma: s aBTOpHU3.
nonb3oBateneit ObC KoHcynbTaHT cTyneHTa. — TEeKCT: 3JIeKTPOHHBIN.

. I'yces, I.A. EcTecTBeHHOHay4YHas KapTHHa Mupa: yueoHoe nmocodue / JI.A.
I'yceB, E.I'. BomkoBa, A.C. MacnakoB; MHUHUCTEPCTBO 00pa3oBaHUS U
Hayku  Poccumiickon — @enepaunn, MOCKOBCKMH  I€IarOru4ecKyii
rocyJapCcTBeHHBIA yHUBEpcuTeT. - MockBa: MIIT'Y, 2016. - 224 c. - ISBN

978-5-4263-0267-9. - URL:
http://biblioclub.ru/index.php?page=book&id=472844 (mata oOpaleHus
18.07.2019). — Pexum noctyma: juis aBTopu3. mosb3oBarenein IBC

VYHuBepcuterckas OM0IMOTEeKa OHIalH. — TeKCT: 31eKTPOHHBIN.

. Kanke, B. A. KoHuenuuu cOBpeMEHHOr0 €CTECTBO3HAHMS: Y4YEOHUK MAJis
akamemuueckoro OaxanaBpuata / B. A. Kanke, JI. B. Jlykammna. —
MockBa: WzparensctBo FOpaiitr, 2019. — 338 c¢. — (bakanasp.
Axkanemuyeckuit  kypc). — ISBN 978-5-534-08158-9. — URL:
https://biblio-online.ru/bcode/431736 (mata oOpamenus: 18.07.2019). —
Pexxum nocrtyma: s aBropus. nonsb3oBarenet ObC HOpait. — Tekcr:
AIEKTPOHHBIN.

. PyzaBun, I'.1. KoHuenuuu coBpeMeHHOTO ecTecTBO3HaHusA: yueOHuk / I'. 1.
Py3aBuH. - 2-¢ uza., nepepad. u norm. - Mocksa: FOuutu-/lana, 2015. - 304 c.

- ISBN 978-5-238-01364-0. - URL:
http://biblioclub.ru/index.php?page=book&id=115396 (mara oOparmieHus
18.07.2019). — Pexum moctyma: juis aBTopu3. mosb3oBareneir IBC

VYHuBepcurterckas OubanoTexka oHyaiiH. — TeKCT: AJeKTPOHHBIN.

. Konnenuuu coBpeMEHHOr0 ecTecTBO3HaHUs: ydeOHHMK / mox pexn. B.H.
JlaBpunenko, B.Il. PatHukoBa. - 4-e u3n., nepepab. u nom. - Mockga:
IOnuTn-/lana, 2015. - 319 c.: un., cxemsl - bubmorp. B kH. - ISBN 978-5-
238-01225-4. - URL.: http://biblioclub.ru/index.php?page=book&id=115169

(mara oOpamenus 18.07.2019). — Pexum pocTynma: [ aBTOPHS3.
nosib3oBateniet DbC YHuBepcurerckas Oubnuorexka onnaiiH. — Tekcr:
DIIEKTPOHHBIM.

. CyxanoB A.Jl. Konuenuuu CcOBpeMEHHOro ecTecTBO3HaHUs [TeKcT]:
yuebHuk ans By30B / A. JI. Cyxanos, O. H. T'omy0eBa. - M.: Arap, 2000. -
451c.

. Konnernmmuu coBpemenHoro ectectBo3Hanusi [Tekcrt]: kypc nekmwmii /
[Nomy6esa P.M. [u ap.]. - M.: Dxomup, 2004. - 133c.
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9. KoHuenuuu COBPEMEHHOTO €CTECTBO3HAHMS: ydel.nmocobue ajis BYy30B /
Campbirun C.U.,pen. — Pocros-na Jlony : ®denunkc, 2008. —412c¢. (100)

10.I'openoB, A.A. KoHuenmuu COBPEeMEHHOTO €CTECTBO3HaHUS [TeKcT]:
y4eb.mocobue 1 By3oB / A. A. T'openos. - M.: Bragoc, 2003. - 512c.

11. Ayonumena T.5. KoHuenmuu COBPEMEHHOTO €CTECTBO3HAHMS: YUEOHUK /
T.4. Ayouumesa. — M.: FOKEA, 2005. — 832c. (3)

12.KapnenkoB, C.X. KoHuenuuu coBpeMEHHOTO €CTECTBO3HAHMS: y4EOHUK /
C.X. Kapnenkos. - 12-e u3z., nepepad. u gom. - Mocksa: Jlupekr-Menua,

2014. - 624 c. - ISBN  978-5-4458-4618-5. - URL:
http://biblioclub.ru/index.php?page=book&id=229405 (mara oOpaieHus
18.07.2019). — Pexum Jgoctyma: s aBTOpu3. Mosb3oBateneii OBC

VYHuBepcuterckast Ou0aMoTeKa OHNaliH. — TeKCT: 31eKTPOHHBIN.

13.KoHIenmuu cCOBpEMEHHOIO €CTECTBO3HAHUS: KypC JICKIIMA M TECT.KOHTPOJIb
/ Tony6esa P.M. [u ap.]. — M., Oxkomup, 2006. — 153c¢. (3)

14 . KoHIENMIIMA COBPEMEHHOTO E©CTCCTBO3HAHMS: YYECOHUK JUIA BY30B /
JlaBpunenko B.H. — M.: FOHUTH, 2009. -319c. (1)

15.MancypoB A.H. ®usnueckas kaptuHa mupa: yueoHuk / A.H.Mauncypos. —
M.: Ipoda, 2008. — 270 c.

16.Hatinerm B.M. KoHmenmmu cCOBpeMEHHOTO €CTECTBO3HAHMS: YUYCOHUK JJIS
By30B / B.M.Haiiasm — 2-e u3z., nom. - M.: Uadpa-M, 2006. — 622c¢. (20)

17.Pay B.I'. O01iee ecTecTBO3HAHUE U €T0 KOHIENIIUU [DIEKTPOHHBIN pecypc]
/ B.I'.Pay. — M.: Kuopyc, [2003]. (29)

18.Cagoxun A.Il. Konuenmum coBpeMEHHOTO €CTECTBO3HAHUS: YUCOHHK IS
By30B / A.Il.Cagoxun — 2-¢ u31., gorm. - M.: KOHUTH, 2006. — 447c. (20)

19.CapprueBa JI.M. ®usnka (yHIaMEHTaIbHBIX B3aMMOICHCTBHIA: CHEIKypC /
CapsrueBa JIL.U.; — M.: KIY. — 2008. — 220c.

20.CoBpemenHbie ¢duiocopckue MpoOJeMbl €CTECTBEHHBIX, TCXHHUYCCKHX U
COLIMAJIbHO-TYMaHUTapHbIX Hayk / MuponoB B.B., pea. — M.: I'apnapuku,
2006. - 639c. (12)

21.TectoBblii  KOHTpOJAb 1O  Kypcy  «KoHuenuum  COBPEMEHHOTO
ectectBo3Hanus» / ['omybea P.M. [u np.]. — M., Dxomup, 2004. — 26¢.
(100)
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22.Tpopumona T.U., TlaBnoBa 3.I'. COopHuK 3amady mo Kypcy (uU3UKU ¢
pemenusmu / U3n. «Beicimas mkonay, M., 2001. — 593 c.

6.3. Ilpozpammmuoe obecneuenue u Humepnem-pecypcot: caint kadepsl, re
pa3MelieHa yueOHO-MeTOAUYECKas JIUTepaTypa sl CTyACHTOB
http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=61
4

7. METOAUYECKHUE YKA3AHUA 11O OCBOEHUIO JUCHUIIJINHBI

1. I'pans T.H., Xonuna C.A. MeToaudeckrue peKOMEHIAIUK TI0 TTPOBEIACHHUIO
JIEKIIMOHHBIX 3aHITHH.

2. I'panp T.H., Xonuna C.A. Metoanyeckue peKOMEHIAMU 00 OpraHu3auu
BBITIOJTHEHUS U 3aIUTHI KyPCOBOM paOOTHI.

3. I'pasp T.H., Xomuna C.A. MeTtoandeckne peKOMEHIAINH 110 MPOBEIACHUIO
7a00pATOPHBIX U MPAKTUYECKUX 3aHATUM.

8. HH®OOPMALIMOHHBIE TEXHOJIOT'UU IJs OCYIIECTBJIEHUSA
OBPA3OBATEJIBHOI'O HPOLHECCA IO JUCHUIIJIMHE

JInneH3noHHOE MPOrpaMMHoOe o0ecreyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopmanuoHHbie CIPABOYHbIC CUCTEMbI:
Cucrema 'APAHT
Cucrema «Koncynbrantl Lirocy»

IIpogeccuonaibHbie 0a3bl JAHHBIX
fgosvo.ru

pravo.gov.ru

www.edu.ru

9. MATEPUAJILHO-TEXHUYECKOE OBECITIEYEHUE
T CTUTIIAHBI

MarepuranbHO-TeXHUYECKOE 00SCIICUCHHE TUCITUIINHBI BKIIFOYACT B CeOs:

- y4eOHbBIE ayJIUTOPUU JUTSI TIPOBEJACHUS 3aHATUMA JIEKIIMOHHOTO M CEMHHApPCKOTO
THUIIa, KyPCOBOTO MPOCKTUPOBAHMS (BBITIOJIHEHHSI KypPCOBBIX PaboT), TPYIIOBLIX U
WHIUBUIYAIBHBIX KOHCYJbTAIlMH, TEKYIIEr0 KOHTPOJSI M IMPOMEKYTOUHOMN
aTTECTaIUH, YKOMIUIEKTOBAHHbIC y4eOHOM MeOeCIbI0, JIOCKOH,
JEMOHCTPALIMOHHBIM 000pYAOBaHUEM.

- TIOMEIICHMS [IJI1 CaMOCTOSITEIbHOW pPAaOOThI, YKOMIUIEKTOBaHHBIC YdYeOHOM
MeOebI0, IEPCOHATBHBIME KOMITHIOTEPAMH C MTOAKIIOYCHUEM K ceTH MHTEepHeT u
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o0ecriedeHneM JOoCTyma K OJJICKTPOHHBIM OHOIMOTEKaM W B  AJIEKTPOHHYIO
nH(pOopMaImoHHO-00pa3oBarenbHyto cpeay MI'OY;

- TMOMENICHUS N7 XpaHEHUs U NPOPUIAKTHYECKOTO OOCTY>KHMBaHUSA Y4eOHOTO
o0opyOoBaHUs, YKOMIUICKTOBaHHBIE Mebenbro (mmkadwl/cTemnaxu), Habopamu
JEMOHCTPAIIMOHHOTO 000pYA0BaHUS U YU4eOHO-HATIISAHBIMA ITOCOOUSIMH;

- mabopaTopusi, OCHAIICHHAs J1JaOOpaTOPHBIM 00OPYAOBAaHUEM: KOMIUICKT y4eOHOM
MeOenu, TPOEKTOp, MPOEKIMOHHAs JO0CKa, TMEPCOHAJIbHBIA KOMIIBIOTEP C
MOJIKIIIOUeHHEM K ceTh MHTepHeT W obecreueHHueM MoCTyna K JIIEKTPOHHBIM
OubnMoTekKaM W B DJCKTPOHHYIO HH(MOPMAIMOHHO-00pPa30BaTEIBHYIO CpEeay
MI'OY.
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