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1. ITACITIOPT ®OHJIA ONEHOYHbIX CPEJACTB

1.1. Ilepeyenb kKomMmeTeHUMi, GopMHPyeMbIX B Ipolecce OCBOCHUS
OCHOBHOI1 00pa30BaTeILHOI MPOrpaMMBblI

[Tponiecc OocBOEHMSI TUCHUIUIMHBI HAMPABJIEH HA OBJIAJICHUE CIEAYIOIIUMU
KOMIIETEHIUSAMMU:

Yuueepcanonvimu:

YK-1 - cmocobGeH oCymecTBISATh MOUCK, KPUTHUYECKUNW aHAIM3 U CHHTE3
uH(popMaIK, IPUMEHATh CUCTEMHBIN MOIXO/T ISl PEIICHUS TOCTABIICHHBIX 3a/1a4

Oobwenpogheccuonanvnvimu:

OIIK-8 — cmocobeH OCylIecTBIATh MEJAaroru4ecKylo JesiTeIbHOCTh Ha
OCHOBE CIIELIMAIbHBIX HAYYHbIX 3HAHUM.

1.2. Jranbl GpopMUPOBAHHMSA KOMIETEHIHA UM CPeACTBA OLEHUBAHMS

YPOBHS UX ¢)OPMHUPOBAHHOCTH

Jtansl GoOpMUPOBAHUS Komnerenunu KoHTpo/1bHO-0LIEHOYHbIE
KOMIIeTeH U cpeacrsa / crmocod
OlleHUBAHUSA
YK-1, OIIK-8 IIuceMeHHBIN TEOPETUYECKUI
Paznen 1. OcHOBBI MEXaHUKU OTYET, BHITOJHEHUE U 3aIUTa
J1a00paTOPHBIX padoT
Paznen 2. OcHOBBI YK-1, OIIK-8 [IuceMeEHHBIN TEOPETUUECKUI
MOJIEKYJIIPHON (PU3UKHU U OTYET, BHIMIOJTHEHUE U 3alIUTa
TEPMOJIUHAMUKHI 71a00paTOPHBIX padoT
VYK-1, OIIK-8 IIncbMEHHBIN TEOPETUYECKUI
Paznen 3. DnexrpuyecTBO OTYET, BHITIOJHECHUE U 3alllUTa
71a00paTOPHEIX PadOT
YK-1, OIIK-8 IIuceMeHHBIN TEOPETUYECKUI
Paznen 4. Maruetusm OTYET, BHIMOJHEHUE U 3aIUTa
J1a00paTOPHBIX paboT
YK-1, OIIK-8 [IucpMeEHHBIN TEOPETUUECKUI
Paznen 5. DnemMeHThl ONTHKH OTYET, BHINIOJHEHUE U 3alIUTa
J1a00paTOPHBIX paboT
YK-1, OIIK-8 [IuceMeHHBIA TEOPETUUECKUI
Paznen 6. DnemenThl GU3UKH
ATOMHOTO s1pa OTYET, BHIMOJHEHUE U 3aIIUTa
11a00paTOPHEIX PadOT
IIpomexytounas arrectamus | YK-1, OIIK-8 DK3aMeH

1.3. Onucanue nokasareseii GopMUPOBAHUS KOMIIETEHIUI

Kona Ilnanupyemble pe3yJbTaThl 00yUeHUs (ITOKA3aTeJIN)
KOMIIETEeHIIUM
YK-1 3HaTh: OCHOBHBIE TPUHLIUIIBI KPUTUYECKOTO aHAIN3a, METO/IbI
KPUTHYECKOTO aHali3a M OLIEHKH COBPEMEHHBIX HayYHBIX




JOCTUKCHUMU.

YMerb: 1oiaydarh HOBBIE 3HAaHHsS HA OCHOBE AHAJIM3A,
CHUHTE3a M JPYyI'MX METOJOB HCCIICIOBAHMS,
CHCTEMAaTHU3UPOBATh JAHHBIE [0 HAYYHBIM MpodIeMam,
OTHOCSIIIUMCSA K TPOeCcCHoHaIbHOM 00J1aCTH, OCYIIECTBIATh
MOUCK MH(OPMAUU U PEIIEHUI HA OCHOBE TEOPETHYECKOTO
U3Yy4YEeHUs TPOOIEMBbI WU SKCIIEPUMEHTATBHBIX ACHCTBUM.
Baanerb: Meronamu U IpUEeMaMH HHTEJUIEKTYaJIbHON
JesTENbHOCTU (aHalIU3a, CUHTE3a W JIp.) JJIA MCCIEIOBaHUS
podecCHOHATIBHBIX BOIPOCOB.

OIIK-8

3HaTh:

OCHOBHBIE 3aKOHOMEPHOCTH, TEOPETUUECKAE OCHOBBI HAYYHBIX
3HAHWK B 00JIACTH MEIarOTUKH.

YMmers:

pemiaTth 3a7a4u MpodeccnoHaNIbHOM MeJaroruiyeckoin
NEATENIbHOCTA HA OCHOBE CIENHUAIbHBIX HAYYHBIX 3HAHUU T10
UH(pOpPMaTHKE;

Baagers:

aNTOPUTMAMM M TEXHOJIOTHUSIMU OCYIIIECTBICHUS
npo¢eCCUOHAILHON MeIaroruueckon JesTeIbHOCTH Ha OCHOBE
CIEIUAJIbHBIX HAYYHBIX 3HAHUW 10 WHGPOPMATHUKE;
dbopmHpoBaHUs y 00yHAOIINXCS KYJIbTYPbl 3J0POBOTO U
0e301macHoro oopasa JKM3HHU.

1.4. Kpurepuu ouneHuBaHHMsI KOMIETEHIMA Ha Ppa3HbIX J3Tamax MXx

¢popmupoBanus
Bua yyeOHOM padoThI KoimnuecTBo
0aJ1710B
1 cemectp (2/3 TpumecTp)
BrinonHeHne u 3amuTa 1a00paTOpPHON pabOTHI 40
TeopeTnyecKkuii OTYET 20
DK3aMeH 40
Hroro 3a cemectp: 100
HaxonurenbHas cucrema oneHuBanusa no 100-6a1bHoM mKaJe
Yerbipexoali- 100- BykBenHas mkaJa, coorBercrByomas 100- Cucrema
JbHasl cucTeMa |0ajluIbHasI 0a/LUILHOM LIKAJIe OlleHUBAHMUS

OLICHUBAHMS IKAJIa 3ayera

IK3aMeHa

OTtnuyHo 90-100 A — OTIIMYHO — TEOPETUYECKOE COJIEpKAHUE Kypca

OCBOCHO IOJTHOCTHIO, 0€3 MpoOesIoB; HEOOXOIUMBIC
NPaKTHYECKUE HABBIKU Pa0OTHI ¢ OCBOCHHBIM
MaTepuaioM c(hOPMHUPOBAHBI; BCE
MpeyCMOTPEHHBIC POTPaMMOi 00ydeHUs
yeOHbIE 3aJaHUs BBIITOJHEHBI, KAYECTBO UX




BBITIOJIHEHHS OIIEHEHO YHCIIOM OaJUIOB, OJIM3KUM K
MaKCHMaJIbHOMY

Xopoio

83-89

B — 0ueHb XOPOIIO — TEOPETUIECKOE COJIEPIKAHHE
Kypca OCBOCHO IOJHOCTBIO, 0€3 Ipo0esoB;
HEOOXOIMMbIE PAKTUYECKUE HABBIKU PaOOTHI C
OCBOCHHBIM MaTepUAJIOM B OCHOBHOM
c(hOpMHUPOBAHEI; BCE MPEAYCMOTPEHHBIC
MpOrpamMMoi 00yueHus yueOHbIC 3a1aHUs
BBITIOJTHCHBI, KAY€CTBO BBIITOJIHCHHUSI OOJIBIIIMHCTBA
M3 HUX OLIEHEHO YHCJIOM 0ajoB, OJU3KUM

K MAaKCUMaJbHOMY

Xopomio

75-82

C — XOpol1110 — TEOPETUYECKOE COIepKAHHE Kypca
OCBOEHO TMOJTHOCTHIO; HEKOTOPHIE TPAKTUYECKHE
HaBBIKU pabOThI C OCBOCHHBIM MaTE€pHAIOM
c(hOpMHUPOBAHBI HEIOCTATOYHO; BCE
pelyCMOTPEHHBIE TPOTrpaMMoin 00ydeHus
y4eOHBIC 3a/IJaHUS BHIMIOJTHEHBI, KAY€CTBO
BBITMIOJTHEHHSI HU OJTHOTO M3 HUX HE OLIEHEHO
MUHHUMAJIbHBIM YUCJIOM 0aJlJIOB, HEKOTOPHIE BUIBI
3aJJaHU BBIMIOJIHEHBI C OIIMOKAMU

YnosnerBo-
PHUTETBHO

63-74

D — y10BIETBOPUTEIIBHO — TEOPETHUECKOE
COJIepKaHUE JIUCITUTLTUHBI OCBOCHO YaCTHYHO, HO
npoOesbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HEOOXO0IMMBIC TIPAKTUYECKUE HABBIKU PAOOTHI

C OCBOCHHBIM MaTE€pHaJIOM B OCHOBHOM
c(hopMuUpOBaHbBI; OOJIBIIUHCTBO
IPEIyCMOTPEHHBIX MPOrPaMMO 00yUYeHHUS
y4eOHBIX 3aJ]aHUH BBIITOJIHEHO, HEKOTOPHIC

U3 BBINIOJHEHHBIX 33J[aHUH, COIEPIKAT OIIUOKU

Y noBneTBo-
pUTEIBHO

50-62

E — nocpeicTBEHHO — TEOPETUYECKOE
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPbIE NPAKTUYECKHE HABBIKU PAOOTHI

He c(hopMUPOBAHBI, MHOTHE MPEITyCMOTPEHHBIE
nporpaMMoil o0yueHus yueOHble 3a1aHUs

HE BBINOJIHEHBI JINOO KaYeCTBO BHIIIOJHEHUS
HEKOTOPBIX M3 HUX OLIEHEHO YKMCIIOM 0aJlIoB,
0JIN3KUM K MUHUMAJILHOMY

3aureHo

Heynosnerso-
PHUTEIBHO

2149

FX — Hey/10BIIETBOPUTEIHLHO — TEOPETUIECKOE
CoJIepKaHNe Kypca OCBOCHO YaCTUYHO;
HEOOXOANMBIE IPAKTUYECKUE HABBIKU PaOOTHI
HEe COPMUPOBAHBI; OOJIBITHHCTBO
IpeTyCMOTPEHHBIX IPOrpaMMOii 00y4YeHus
y4eOHBIX 3aJJaHU HE BHITIOJIHEHO JTHOO0 Ka4eCTBO
UX BBIIOJHEHHS OLIEHEHO YHCIIOM 0aJlIoB,
OJM3KUM K MUHUMAIILHOMY; TIPH
JIONIOJTHUTEIbHOM CaMOCTOSTEILHON paboTe Hax
MaTepHaioM Kypca BO3MOYKHO MOBBIIIICHNE
Ka4eCTBA BBINIOJHEHUsI yUeOHBIX 3aaHUM

Heynosnerso-
PUTETBHO

0-20

F — Hey1oBI1€TBOpUTEIBHO — TEOPETUUECKOE
coJiepaHue Kypca He OCBOEHO; HEOOXOJMbIe
IPAKTUYECKHE HAaBbIKU pabOThI

HC C(bOpMI/I]f)OBaHBI; BCC BLITIOJTHCHHEBIC y‘le6HLIe

He 3auteno




3aJaHus coJiepKaTt rpyObie omnOKH,
JIONIOJTHUTETIbHASL CAMOCTOSATENIbHASL paboTa HaJ
MaTepHajioM Kypca He IpUBEAET K KaKOMy-JINOO
3HAYMMOMY TTOBBIIICHHUIO KAYECTBA BHITOITHEHUS
y4YCOHBIX 3aJaHHI

1.5. Oopazeuy ohopmaenusn IxK3ameHayuoHH020 dulema




MuHucTepcTBO 00pa3oBaHus U HAYKH
JIyranckoii Hapoanoii Pecny0iinku
roy BO JIHP
«JIyranckuu rocyiapcTBeHHbIH NMeAarornyecKuii yHuBepcuTe
NucTnTyT QU3NKO-MaTEeMaTHYeCKOro 00pa3oBaHus, HHPOPMALMOHHBIX H
00CJIy’)KMBAIOIIUX TEXHOJIOT I
Kadenpa ¢pusukn u MeToIMKH npenogaBanus Gpu3nku

2022/2023 y4yeOHbIii rog

Hanpasnenune mnonrotoBku 44.03.04 TIlpodeccmonanbHoe oOyueHue (Imo
0TPAacCJIsiM)

ITpodunb HOJIrOTOBKA Pa3paborka MPOrpaMMHOI0 odecreueHust
00pa3oBaTeJbHBIX CHCTEM
Jucnunianna: «P@uzuka

3K3AMEHAIIMOHHBINA BUJIET Ne 1
1. Bompoc Ne 1

2. Bompoc Ne 2

3. Bompoc Ne 3

YTBepkeHO Ha 3aceaHnu Kadeapsl GU3NKU U METOAMKH MpenoiaBaHus (GU3NKU
«30» aBrycra 2022 r., npotokon Ne 1.

JK3aMeHaTop B.B. JIutoBka

H.o. 3aBeaywomero kadenpoii puzuku
U METOAUKH NpenogaBaHust GU3NKH A.I'. CuabueBa



2. KOHTPOJIbBHO-OHEHOYHBIE CPEJACTBA
2.1.0ueHoYHbIE CPECTBA TEKYIEro KOHTPOJIs (TUIIOBbIE)
KoHTpoJsbHBIE BONIPOCHI PH 3a1IUTE JA00PATOPHBIX PadoT:
JlaGoparopHass pabora «OmpeaeneHue IDIOTHOCTH TEJI IPaBHIIBHOM
r€OMETPUYECKOH  (hOpMBDY
1. Yro noHMMarOT noa Maccou tena?
2. Yro Ha3bIBAIOT BECOM TeNA?
3. OOBSACHUTH MPUHITUIT B3BEITUBAHUS HAa PhIUAXHBIX BECaX.
JlaGoparopHas pabora «OrnpeneneHne HaNpsYKEHHOCTH TPaBUTAIMOHHOTO
10JIsT 3EMJIM METOJIOM MaTEMaTHIECKOTO MasTHUKAY
1. Uro Ha3bIBaeTCsl MaTeMaTUYECKUM MAsATHUKOM, B Y€M €r0 OTJIUYHE OT
¢bu3ruecKkoro MasiTHuKa?
2. JlaTe onpeneneHne HAMPSHKEHHOCTH TPABUTAIIMOHHOTO TTOJIS.
3. 3aBUCHUT M YCKOpEHHE CBOOOJHOTO TaJCHHUS OT TreorpadudecKoi
IIMPOTHl MECTHOCTH Ha 3emiie?
Jlabopatopnas pabGora «Omnpenenenne KodhduimeHTa JTUHEHHOTO
pacIIMpeHust TBEPIBIX TEI»
1. Kak O0OBACHHTH € TOYKH 3pEHHSI MOJEKYJISIPHO-KUHETUYECKOU
TEOPHUH PACIITUPECHUE TBEPBIX TEN?
2. Kakasg cBsa3p Mexay KO3(QQPUUMEHTOM JHMHEHMHOr0O U OOBEMHOIO
pacIIMpeHUS H30TPOTTHBIX TEN?

JlabopatopHas pabora «IIpoBepka 3akona Oma aJjig MOCJIEA0BATEIBLHON
LENU IEPEMEHHOTO TOKa

1. Ilepeuncnuth Bce mapaMeTpbl MEPEMEHHOTO TOKA.

2. CdopmynupoBaTh ONpeAeIICHHs TapaMeTPOB IEPEMEHHOTO TOKA.

3. PaccMoTpeTh Lienb ¢ OMUYECKUM CONPOTUBIICHUEM.

4. PaccMOTpeTh LieTlb ¢ MHAYKTUBHBIM comnpoTuBieHrneM. OOOCHOBATh CABUT
dba3.

5. PaccmotpeTs 1iens ¢ EMKOCTHBIM cornpoTuBieHrneM. OO0CHOBAThH CABUT (a3.

6. IIpogeMOHCTpUPOBAaTH YMEHHE IIOJB30BAThCA  METOAOM  BEKTOPHBIX

IUarpaMMm Ui XapaKTEPUCTUKHU LU IEPEMEHHOTO TOKa.
7. HapucoBaTh rpauk 3aBUCHUMOCTHM TOKa M HAIpPSOKEHUS OT BPEMEHU s
Pa3IMYHBIX HArPY30K (MHAYKTUBHOM, aKTUBHOM, EMKOCTHOI)

Jlabopatopnass pabora «OmpenereHue Mokazarenass — IPEIOMIICHUS
KHUJIKOCTU IIPU TOMOLIHN pedpakTOMETpay

1. B ueM cocTOMT sIBJIEHUE MOTHOTO OTPAKEHUS?

2. Kak yctpoen pedpakromerp? Kak ucnonp3yercss sBICHHE IOJIHOTO
OTpaXeHUS B KOHCTPYKLIUHU pedpakromeTpa’?

3. Kak mpoBoauTCs H3MEPEHHE IOKA3aTeNsl MPEJOMIIEHHS € MOMOILIBIO
pedpakromerpa?

4. B yeM cocTOUT (PU3UYECKUI CMBICII ITOKA3aTels PEIOMIICHUA?

2.2. OueHouHbIEe CPeACTBA ISl POMEKYTOUYHOM aTTecTanum (3K3aMeH)



1. Kunemaruka npsMoJIMHEHOTO ABUKEHHS MAaTEPUATIbHOM TOUKHU.

2. KunemaTuka JIBMKEHUS MATEPUAIIBHON TOYKH MO OKPYKHOCTH.

3. 3akonsl HetoToHa. Macca u cuna.

4. Cunbl B MEXaHUKE: TPEHUSI, YIIPYTOCTH, TATOTEHUS.

5. UMnynbe. 3aKOH COXpaHEHUsI UMITYJIbCa B U30JIMPOBAHHOM CUCTEME.

6. PaboTa 1 MOLITHOCTb.

7. DHeprus. 3aKOH COXPAHEHMS U IPEBPALEHNS MEXAHUYECKON SHEPTUU.

8. OCHOBHOM 3aKOH TMHAMUKH BPAIICHUS.

9. Teopema IllteitHepa. MOMEHTBI MHEPLUUU TOHKOI'O CTEP>KHS, KOJIbIIA, AMCKA,
1Iapa OTHOCUTENIbHO OCHOBHBIX OCEH BpalleHUs.

10. 3akoH coxpaHEHHs MOMEHTa uMIyabca. KuHeTndeckas SHeprus
BpaIAOIIETrocs Tea.

11. YpaBHEeHME HEPA3PBIBHOCTU CTPYH. Y paBHEHHE bepHyun.

12. OCHOBHBIE TMOJOKEHUS MOJEKYJIAPHO-KMHETUYECKOU Teopun. OCHOBHOE
ypaBHeHne MKT.

13. DxcnepuMeHTaldbHBIE Ta30Bble 3akoHBI: boins-Mapuotra, I'eit-JIroccaka,
JansToHa, ABOrajpo.

14. YpaBuenue Knaneiipona-MeHeneeBa. Y HuBepcaibHas ra3oBasi IOCTOSHHAS.
15. Temnoemkoctn ra3za. OPUNMYECKHM CMBICI YHUBEPCAJIbHOW Ta30BOU
MTOCTOSIHHOM.

16. CKOpOCTh MOCTYIATENBHOTO ABUKEHHUS MOJEKYJ raza. Pacnpenenenue uncia
MOJIEKYJI IO CKOPOCTSIM.

17. SBnenue mnepeHoca B razax. YpaBHeHue nepeHoca. [uddysus.
TemnonpoBoaHOCTE. BHyTpeHHee TpeHue (BA3KOCTh).

18. IlepBo€ HaUaJIO0 TEPMOIMHAMUKH.

19. Pabora, coBepiiaemass HpH HU3MEHEHHMH o0bema rasza. AauabaTHuecKue
IPOLIECCHI.

20. IMukn KapHo.

21. Bropoe Hauano TepMOJUHAMUKHA. DHTPOIIHS.

22. B3auMOAEHCTBHE SJEKTPUYECKHUX 3apsioB. OJEKTPUYECKOE IOJIE H  €ro
HaAINpPSHKEHHOCTb.

23. DnekTpuyeckui nunoib. [lone gumomns.

24. Teopema Octporpaackoro-I'aycca. Hanpspk€HHOCT TOJISI PaBHOMEPHO
3apsOKEHHOM OECKOHEUHOW MPSAMOJIMHEHHOW HUTH, PAaBHOMEPHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTH, MEXIy JABYMsi OECKOHEYHBIMHU MapajiedbHbIMU
Pa3HOMMEHHO 3apSKEHHBIMU MIIOCKOCTSMHU.

25. Pabora nepemenieHus 3apsaa B anekTpuueckom nose. [lorennuman.

26. IIpoBOAHMKM B DJJEKTPUYECKOM TMOJE. IDJIEKTPOEMKOCTh. JHEprus
3apsHKEHHOTO MTPOBOAHUKA.

27. IN3AEKTPUKH B BJIEKTPUUECKOM TIOJIE.

28. Konpencarop. DHeprust 3JIeKTPUUECKOTO MOJIS.

29. Dnexrpuyeckuii Tok. Cuiia Toka. DNeKTpoABMKYyIIas cuia. Hanpsbkenue.

30. Tok B MmeTaimmyeckux npoBogHukax. Conporusienue. 3akoHsl OMa.

31. PaGota n momHOCTh TOKa. 3akoH J[xoymsa-Jlenma.



32. Tox B monynpoBogHukax. CoOCTBEHHass W TPUMECHas MPOBOJUMOCTb
IIOJTYTIPOBOJHUKOB.

33. Pa3BeTBieHHas anekTpudeckas mnenb. [IpaBuna Kupxroda.

34. ITocTOSsHHBIN MarHUT U KPYroBoil TOK. B3anMoaeicTBrEe MarHUTHBIX MOJIKOCOB.
MarauTHoOE MoJIe U €r0 HANPSIAKEHHOCTD.

35. 3axkon bwuo-Capapa-Jlammacca. HanpsokeHHOCTP  TOJII  KOHEYHOTO,
OECKOHEUHOT'0 MPSIMOJIMHEHHOTO MPOBOJHUKA C TOKOM M B IIEHTPE KPYyroBOTO
TOKa.

36. MarauTHas NOPOHUIAEMOCTb. MarHuTHasgs HMHAYKOMSA. [IOTOK MarHuTHOU
WHTYKIIAH.

37. JleiicTBHE MArHUTHOTO TMOJs Ha NOPOBOJAHMK ¢ TokoMm. Cuna Awmrmepa.
B3aumMoelicTBue TOKOB.

38. JIBmxkeHHE 3apsHKEHHBIX YaCTHUI B AJIEKTPUYECKOM M MAarHUTHOM mnojsx. Cuna
JlopeHna.

39. DnekTpomarauTHas uHayKIUs. 3akoH Papanes. [Ipasuiio Jlenua.

40. BzaumHast ”HIYKIUS U CAMOWHTYKITHSI.

41. Duepruss marHutHOro Tonsa. [loHsATHE 00 SIEKTPOMArHUTHOW TEOPUU
Makcsenna.

42. KonTyp, Bpalaromuiicas B MarHuTHOM noJie. CUHYCOUTAJIbHBIN TEPEMEHHBIN
TOoK. PaboTa 1 MOIITHOCTh MEPEMEHHOTO TOKA.

43. EMKOCTHOE Y UHAYKTUBHOE CONPOTUBJIEHUE B LEMH IEPEMEHHOTO TOKA.

44. O6006meHHbIN 3aKk0H OMa JIJ1s1 LIeTIH EPEMEHHOT0 TOKA.

45. DneKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA.

46. OtpaxkeHue u npenoMiieHue ceera. [lonHoe oTpaxeHue.

47. Jluctiepcusi cBeTa.

48. dopmyna ToHKOM MH3EL. [TocTpoeHne n300pakeHni B INH3aX.

49. TlornouieHue cBera.

50. UaTepdepenIus ceTa.

51. JIudpaxius cBera.

52. Ilonspuzanus ceera.

53. Bparienue miocKOCTH KoyieOaHui MOISIPU30BaHHOTO CBETA.

54. 3akoHbI U3Ty4eHUs1 a0COTIOTHO YEPHOTO TeJa.

55. ®otoaddexTt. 3akonbl hoTodPdhexTa. POTOHBI U UX CBONCTRA.

56. OnbiTel Pezepdopna. [Inanerapuast Mmojenb atoma.

57. Iloctynatel bopa. Bonopononono6usiit atoM. CieKTpbl U3JTyYEHUS U
MOTJIOIIEHUS aTOMOB 110 bopy.

58. OpOuTanbHbI MAarHUTHBIA MOMEHT 3JIeKTpoHa B aToMe. COOCTBEHHBIM
MarHUTHBIA MOMEHT 3JIeKTpoHa. CIUH.

59. Pa3mep, cocTaB u 3apsii aTOMHOTO sijpa. MaccoBoe U 3aps/10BOE YucIia.

60. DHeprus cBs3u. JledekT Macchl.

61. SlnepHble cuibl, X XapaKTepUCTUKUA. Moenu sapa.

62. PaiioaKTUBHOE U3JIYYEHUE U €T0 BUJIBI.

63. SlnepHble peakuy U UX OCHOBHBIE THUIIBI.

64. Peakuusa nenenus sapa. Llennas anepHas peakuusi.






