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1. HEJIN U 3AJJAYH JTUCIHHUTIJINHBI

1.1. Hean aucuMninHbl

IIpooonicenue u pazsumue udell 0 KBAHMOBLIX CEOUCMBAX MUKPOUACMULY,
NO3BONAIOWUX HA UX OCHOBE ONUCAMb CMPOEHUe U CEOLCMBA AMOMHO20 A0pd, €20
OCHOBHBIX PUBUUECKUX XAPAKMEPUCTUK: GopMuposanue y cmyoeHmos 0ocma-
MOYHO NOJHO20 U CMPO2020 NPeOCmAasieHue 0 3aKOHOMEPHOCMSX, NPUCYUUX 56~
JIEHUAM CYOAMOMHO20 MUKDPOMUPA U OCHOBHBIX IKCNEPUMEHMANbHBIX pe3)ibmda-
max guzuxu a0pa u yacmuy.

1.2. 3agaum ocBOEeHMs AUCUUILIHHDBI

- COOOWeHUe YUaUWUMCS 3HAHULL N0 MeopemuyecKumM nPeonoCbLIKaM U IKC-
nepumenmam, no360JUBUUX CO30AMb COBPEMEHHYI0 MeOPUr AmoMHO20 0pa;

- npuobpemenue NPAKMUYECKUX HABLIKO8 UCCIe008AHUS SGNIeHUl, 8ble-
KArOUWux U3 0OCHOBHbIX NOLONCEHUL MeopUL CMpPOEHUst AMOMHO20 0pPa;

- npuobpemenue NPAKMUYECKUX HABLIKO8 peuleHuss Pu3uveckux 3a0aq u3
pazoena «HAoepras gusurar.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII
HucrumvHa «SaepHas Gu3nkay OTHOCUTCS K IUCHUIINHAM 0053aTeIbHOM
yactu 0J0Kka b1.

3. HEPEYEHD IVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUA 110
JUCHUIIVIMHE

[Tponecc n3yueHus AUCIUTUIMHBI «SnepHas ¢usnukay HampaBieH Ha (op-
MHUPOBAHUE CJICTYIONTUX KOMIICTCHITHI:

OIIK-1 - CnocobeH ucmonap30BaTh 0a30BbIE 3HAHUS €CTECTBEHHOHAYYHBIX
JTUCITUTIINH B MPO(GECCUOHANBHON NEATeIbHOCTH, TPUMEHSITh METOAbl MaTEMAaTH-
YECKOTO aHajIn3a U MOJICITUPOBAHMSI, TEOPETUUECKOTO U IKCIIEPUMEHTATIBLHOTO HC-
CJIeIOBAHUS

Pe3yabTarhl 00yyeHnsi, XapaKTepu3yolue

Komnerennus
chopMHpPOBAHHOCTH KOMIIETEHIINH

OIIK-1 3HaTh METOAbl MATEMATUYECKOTO aHAJIM3a U MOJICIIMPOBAHHUS,
TEOPETHUYECKOTO U AKCIIEPUMEHTAIHHOTO UCCIICIOBAHUS

YMeTh MNPUMCHATb MCTOAbI MATCMATHUYICCKOI'O aHaJIn3a U
MOACIUPOBAHHNA, TCOPCTUICCKOI'O U OKCIICPUMCHTAJIBHOI'O
HCCICAOBaHUA

BJI&I[CTB HaBBIKAMM MCIOJIL30BaHUs 0a30BBIX 3HAHUS €CTe-
CTBCHHOHAYYHBIX JUCHHUIIJINH B HpO(I)CCCHOHaJILHOP'I JACs-
TCIIBHOCTHU

4. OFBEM JUCHUIIJINHBI
OO6mrast TpyI0EMKOCTh TUCIUTIIUHEI «SlnepHas pusuka» cocTaBisieT 3 3.e.
Pacnipenenenre Tpy10€MKOCTH JTUCITUTUIMHBI IO BUJAM 3aHSITHIA
o4yHas popma 00yueHust
Bubl yae6HOM paboThI Bcero | CemecTpnl




qaCOB

AyauTOpHBIE 3aHATHS (BCEro)

72

72

B ToMm uncie:

Jlexun

36

36

ITpaktuueckue 3ansatus (113)

36

36

CamocrosiTeibHas paboTa

36

36

BI/I,Z[I)I HpOMC)KYTO‘IHOﬁ aTTeCTalluM - 3a4CT +

OO6m1ast TPy 10€MKOCTb:
aKaJEMHUYECKUE YaChl

3a4.C/.

108

108

5. COAEP) KAHUE JUCHUIIJIMHBI (MOJYJIA)
5.1 Conep:kanue pa3jieioB JUCHUIUIMHBI M pacnpeaejieHue TPyA0eM-
KOCTHM 10 BHJaM 3aHATHH

ouyHasi Gopma oOyueHust

Ne
/11

HaumeHnoBanue TeMbl

CopeprkaHue paszena

Jlekn

[Ipax
3aH.

CPC

Bcero,
Jac

1

Mecro u 3HaueHue saep-
HOH (u3uku

Mecrto u 3HadeHue ssaepHoit hpusuku. [Ipeamer SAD.
Mecro u 3HaueHue IO B COBpEMEHHOM €CTECTBO-
3HaHud. OCHOBHBIE 3aJJa4H, IPOrpaMMa U CTPYKTypa
kypca. OcHoBHBIE dTansl pa3BuThs S1D. Buasr Gyn-
aMEHTaJIbHBIX B3aUMOIEHCTBUI. MaciuraOsl 1 equ-
HUIIBI U3MEpeHU pU3NuecKux BeanduH. OcoOeHHO-
CTH (DU3UYCCKUX SIBICHUH B MUKPOMHPE

Crarnueckre CBOWCTBA
ATOMHBIX sIIEp

OCHOBHBIC CTATHYECKUE CBOMCTBA SIJIEP: MacCOBOE
YHUCIIO, AIEKTPUUCCKUH 3apsii, COCTaB, pa3Mephl,
9HEPTUs CBA3H, CIIMH, MOMEHT KOJIMYECTBA JBIDKCHHUS,
MarHUTHBIH MOMEHT, KBaJIPYyTOIbHBII MOMEHT.
CaoticTBa siiepHbIX cuil. OCHOBBI TEOPUU SJIEPHBIX
cw1. MoJiesiu aTOMHBIX siJiep

18

PagmnoakTBHOCTB.

Buapl painoakTHBHOCTH, palHOaKTUBHbIE CEMEICTBA.
3aK0oHBI MPOCTOTO U CIOKHOTO PAJHOAKTUBHOI'O pac-
naza. 3aKOHOMEPHOCTH anbda- 6eTa- U ram-
Ma-pacrasa.

18

Jlenenue u cunres suep

Tonstue 06 sinepHoit suepreruxe. [IpobieMsr u nep-
CIICKTUBBI Pa3BUTHsI MUPOBOH U OTEUECTBEHHOU
SHEPreTHKH, POJIb ATOMHON SHEPrun. DIeMeHTapHas
Teopust eNeHNs. DHEPTHUSI U MPOIYKThI ICIEHUS SIIEp.
OCHOBBI IIEMHOTO TIpoIiecca. SaepHble peakuy CHH-
Te3a. TepMmosinepHble peakiiuu Bo BeeneHHol U B
71a00paTOPHEIX yCIoBHAX. [IpobeMs! yrpaBisieMoro
TEPMOSICPHOIO CUHTE3A.

18

B3aumoneiicTBue usiy-
YEHHs C BEIECTBOM

Honuzupyromee nzaydeHue. O0ue 3akOHOMEPHOCTH
B3aMMOCHUCTBUS HOHU3UPYIOLIETO U3JTyUYEHHS C aTo-
MaMH BellecTBa. B3auMoeiicTBue TSKeNbIX 3apsi-
JKEHHBIX YaCTHI] C BeIIeCTBOM. B3aumoaencTeue
3JIEKTPOHOB M TaMMa-KBaHTOB C BemecTBoM. [IpobGeru
YaCTULl HOHU3UPYIONIET0 U3JIYUYEHUs B BEILIECTBE.

18

SnepHble peakuuu

Kraccuduxarms siiepHbIX peakiyii. 3aKoHBI coXpa-
HEHUS B SIIEPHBIX peakiusax. MexaHH3MBI U apa-
METPBI sIIepHBIX peakuuid. OCOOCHHOCTH SACPHBIX

peaKIuii, MPOTEKAIOIIUX NPU BO3IEHCTBUN YACTHII,

HMEIOLINX Pa3InYHbIe TTapaMeTphl (IHEPTeTHYECKHUE,

MAaccoBbI€, 3apsA0BbIE, KOPITYCKYJISIPHO-BOJHOBBIC).
Vcrounnky 3apshKEHHBIX 9acTHUII M Y-KBaHTOB. Vc-

TOYHUKH HEHTPOHOB U IPYT'HX HEHTPAIbHBIX YacTHIL.

12

JleTekTopbl YacTull HOHU-
3UPYIOLIETr0 U3ITydeHHs

[TpuHnMnel 0OHAPYXKEHUS, PAIUOMETPHH U CIIEKTPO-
merpun B S®D. Perucrpamus 3apsDKEHHBIX U
HEUTpaJIbHBIX YaCTHUI] Pa3JIMYHbIX YSHEPTUH.

["a30Bble, M10JIyNPOBOJHUKOBBIE, CHUHTUIIISIIUOHHBIE

12




U TPEKOBBIE ICTEKTOPBI.

8 | DnemeHTtapHbIe YaCTUIIBI

OTkpbITHE ¥ KJIAaCCH(BUKALUS SJIEMEHTaPHBIX YaCTHIIL.
AnTnyactunsl. Mogenu 4acTHIl M aHTHYACTHIL

Hrtoro 36 36

36 108

5.2 IlepevyeHb J1a00paTOPHBIX PadoOT
He mpexycMOTpeHO ydeOHBIM TUTAHOM

6. IPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBeTCTBUMM C y4eOHBIM IUTAHOM OCBOCHHE JUCUHUILIMHBI HE Tpeay-
CMaTPHUBAET BBIMOJHEHNE KypPCOBOTO MPOEKTA (pabOoThl) MIIK KOHTPOJIbHON paOOTHI.

7. OHEHOYHBIE MATEPHAJIBI IS TIPOBEJAEHUSA ITIPOMEKY -
TOYHOM ATTECTAIIMU OBYYAIOIIMUXCS MO JUCHIUIIJIMHE
7.1. Onucanve mokasarejieil 1 KpUTepreB OUEHUBAHUS KOMIIETEHIIUI
Ha pPa3jIMYHbIX dTanax ux GopMupoBaHusi, ONMUCAHHE KA OLEHUBAHUS
7.1.1 DTan TeKymero KOHTPOJst
Pe3ynbTarel TEKymero KOHTPOJA 3HAHUM W MEKCECCHOHHOW aTTECTAIuU
OIIEHMBAIOTCS 10 CJICAYIOIIEH CUCTEME:
«aTTEeCTOBAHY;
«HE aTTECTOBAHY.

PesyabTaTbl 00y4eHnnus,

Komme- XapaKTepu3youe Kputepuu
PARTEPUIVIOI purep ATTecTOBaH He aTTecToBan
TeHIUsI chopmMupoBaHHOCTH OlleHUBAHUSA
KOMIIETCHIIUH
OIIK-1 3HaTh METO/bI MaTe- |AKTHBHas paboTa Ha MpakTH- | BemonHenue paboT B | Hewbimonnenue pa-

MaATHYCCKOI'O aHaJIM3a
1 MOJCIMPOBAHUA,
TCOPETUYCCKOTO U
OKCIICPUMCHTAJIbHOTO
HCCJIICOOBAHUA

YCCKHUX 3aHATHAX

CPOK, IIPEAyCMOT-
peHHBIH B pabounx
nporpammax

00T B CPOK, TIpeay-
CMOTpPEHHBIH B pa-
604nx nporpammax

VYmethb NMPUMCHATH
METOAbI MAaTCMATH-
YCCKOI'0O aHaJIu3a 1
MOACINPOBAHUA,
TCOPETUYCCKOTO U
OKCIICPUMEHTAJIBHOTO
HCCICTOBAHU

Pemenne CTaHJapTHBIX MpPaK-

THYCCKUX 3aJa4

Beinonnenue pabot B
CpPOK, PETyCMOT-
PeHHEI B pabouux
IporpaMMmax

Hesbinonnenue pa-
00T B CPOK, TIpeay-
CMOTpPEHHBIH B pa-
00o4ux MmporpaMmax

BrnaneTs HaBBIKAMHE
HCIOJIB30BaHus Oa-
30BbIX 3HAHUS €CTe-
CTBCHHOHAYYHBIX
JUCIUIUIAH B TIPO-
(deccroHanbHON nesi-
TEILHOCTU

Pelenue npukia HbIX 3a1a4 B
KOHKPETHOU MpeIMEeTHOM 00-
JacTH

BrimonHenue pabot B
CPOK, PeTyCMOT-
pEeHHBII B pabounx
porpamMmmax

Hesrimonnenue pa-
00T B CPOK, TIpe1y-
CMOTpPEHHBIN B pa-
00YHX Mporpammax

7.1.2 JTan npoMe:KyTOYHOI0 KOHTPOJISI 3HAHUI
Pe3ynbpTaThl MpOMEKyTOYHOTO KOHTPOJISl 3SHAHHM OLIEHUBAIOTCS B 4 cEeMecTpe
JUTsl OYHOM (pOopMBI O0yUEHHUS 110 ABYXOAUTbHON CUCTEME:
«3aYTCHO»
«HE 3aYTCHO

Pe3yabTaThl 00y4eHus,

Kommne- XapaKTepH3yIoIHe Kputepun
paxrepusyront putep 3auTeHo He 3auTeno
TEeHIUs copmupoBaHHOCTH OlleHUBaHUs
KOMIIEeTEHUUH
OIIK-1 3HaTh MeToabl Mate- |Tect BrinosiHenue tecta Ha| BrimoHeHne MeHee




MaTH4YCCKOI'O aHaJIn3a
1 MOJCIUPOBAHUA,
TCOPETUYCCKOTO U
OKCIICPUMCHTAJIbHOTO
HCCJIICAOBAHUA

70-100%

70%

VYmethb MPUMCHSATH
METOAbI MAaTCMATH-
YCCKOI'0O aHa/Iu3a 1
MOACIUPOBAHUA,
TCOPETUYCCKOTO U
OKCIICPUMEHTAJIBHOTO
HCCICTOBAHU

Pemenne CTaHJapTHBIX IMPaK-
THYCCKUX 3aJa4

IIpogemoHcTpUpOBa H
BEPHBIN X0/ pelIeHus
B OOJIBIIMHCTBE 33714

33[[&‘11/1 HC pCIICHBI

BrnaneTs HaBBIKAMH
HCIOJIB30BaHus Oa-
30BBIX 3HAHUS €CTe-
CTBEHHOHAYYHBIX
JUCITUTUIAH B TIPO-
(eccroHanbHON nesi-
TEJILHOCTU

Pelenvie npukiIagHbIX 3a1a4 B
KOHKPETHOW MpeIMeTHOH 00-
JacTH

IIpogemoncTpupoBa H
BEPHBIN XOJI PEIICHUS
B OOJBITHHCTBE 337144

3aauu He PeIIeHBI

7.2 IlpuMepHBbIH NepeYeHb OLEHOYHBIX CPeACTB (TUMOBbIE KOHTPOJIb-
Hble 3a/laHMsl WJIH HHble MaTepUAJIbl, HeOOXOAMMbIe [Jisi OUEHKH 3HAHMH,
YMEHHMH, HABBIKOB U (MJIH) ONbITA A€ATEJIbHOCTH)
7.2.1 IlpumepHbIi NepevYeHb 3aJaHUil 1)1 NOATOTOBKH K TeCTUPOBAHUIO

1) Amommnoe a0po cocmoum u3:
i) npomomnog
ii) Heumponos
iii) 91eKmpoHos

2) Aensemcs au npomown HyKioHOM?

3) AHensemcs qu netimpoH HYKIOHOM?

4) AHensaemcs au 51eKmMpOH HYKIOHOM?

5) Maccosoe uucno:
i) cymma npomoHo8 u HelumpoHos
ii) cymma npomoHo8, HeUmpOHO8 U 2IeKMPOHO8
iii) cymma npomono8 u 31eKmpoHO8
iv) cymma HellmpoHO8 U JJIeKMPOHO8

6) BepHO AU, 4mo ﬂdeprle CUJIbL HAMHOCO Npesobliuaiom CUujibl dJ1eKmpocmamuiecKkoco ommai-

KUBAHUSL MeHcOy NpOmoHamu?

7) BepHO JaU, 4mo ﬂdeprle CUJIbL HAMHO2CO Npesobliuaiom CUujbl 3J1€eKmpocmamuiecKkozco npumst-

JHCEHUSL MENCOY NPOMOHAMU?
8) lepexm maccot smo:

i) eenuyuHa, pasHas pazHoCmu MexHcoy Maccoll A0pa U CyMMOU MAcc COCMABIAIOUWUX €20

HYKJIOHO8

ii) eenuyuHa, pasHas pazHoOCmMu MeHcOy MAaccoll A0pa U CYMMOU MACC COCMABNAIOUWUX €20

NnpoOmoHO8

iii) éenuyuna, pasHas pazHoCmu Mexcoy Maccoll A0pa U CyMMOU Macc COCMABIAIUWUX €20

HeUmpoHO8

iv) eenuyuna, pasHas pazHoCmu Mexcoy Maccoll A0pa u CyMMOU Macc COCMABIAIUWUX €20

INEKMPOHOB

9) Hpu MAJIbIX 3HAYEHUAX MACCOBbIX YUcel yaeﬂbHClﬂ IHEPUS CBA3U C POCNIOM MACCOBO20 HUCIA’

i) eo3pacmaem
ii) ymeHvuwaemcs
iii) He uzmensemcs




10) Ilpu 60161UX 3HAUEHUAX MACCOBBIX YUCET YOCTbHAS IHEPSUSL CE5A3U C POCIOM MACCOBO20
uucna:
i) e6ospacmaem
ii) ymemnvuiaemcs
iii) He usmensemcs

7.2.2 IlpuMepHBbIii MepeveHb 3aJaHU i 1JI51 pellIeHUs] CTAHIAPTHBIX 32124
1) Paouoaxmusnocmov s5mo:

) camonpouszgonbHOe npespaweHue amomos 00H020 HNEMEHMA 8 AMoMbl OPYeUx die-
MEHMOB, CONPOBONCOAIOULeeCs UCNYCKAHUEM YACTUY U HCECMKO20 dNIeKMPOMASHUM-
HO20 U3TYYEeHUs.

ii) camonpouszeonbHOe npespawyeHue amomos 00H020 HNEMEHMA 8 AMoMbl OPYeUx dJe-
MEHMO8, CONPOBONCOAIOUieeCs NOLTIOUJeHUEM YACMUY U UCHYCKAHUEM HCECMKO20
NEKMPOMASHUMHO20 U3LYYEHUs

iii) camonpouszgonbHOe npespawyeHue amomos 00H020 HNEMEHMA 8 AMoMbl OPYeUx dJie-
MEHMO8, CONPOBONCOAIOUjeecs: NO2NIOUJeHUEM YACMUY U HCECKO20 INeKmpomaz-
HUMHO20 U3TLYYEHUs.

iv) camonpouszgonvbHoe npespawyeHue amomos 00H020 IeMEeHma 8 amombl Opy2ux die-
MEHMO8, CONPOBOHCOAIOUieecs: UCNYCKAHUEM YACTNUY U NO2TOWEHUEM HCECKO20
INEKMPOMASHUMHO20 U3TLYYECHUSL

2) BepHo nu, umo uckyccmeeHuvie paouoaxmuervie 10pa HyKauo08 noayuam oonyyeHuem
(60MOAPOUPOBKOLL) HEUMPOHAMU, NPOMOHAMU U OPY2UMU YACMUYAMU 0ep CIAOUTIbHBIX
HYKIUOO8 8 YCKOPUMENAX

3) BepHo nu, umo uckyccmeenuvie paouoaKxmusHule 10pa HyKiuo008 noayuaiom 8 pe3yivmame
nepepabomxu npoOyKmoa 0enieHus, 00pazyiouuxcs 8 A0EPHuIX peaKmopax

4) BepHo nu, umo ecmecmeenHbvle paouoaKmueHvle 10pa HyKauoo8 noayuarom ooiyyeHuem
(60MOApOUPoBKOLl) HEUMPOHAMU, NPOMOHAMU U OPYSUMU YACTNUYAMU S0ep CMAOUTbHbIX
HYKIUOO8 8 YCKOPUMENX

5) BepHo nu, umo ecmecmeenHbvle paouoaKmueHvle 10pa HyKauooe NOLyUaron 6 pe3yibmame
nepepadbomxu npooyKmos OelleHus, 00pa3yrouuxcs 8 10epHuIX peaKkmopax

6) Anvga-usnyuenue npeocmasnsem cobou:

i) nomok s0ep eenust

ii) nomox OLICMPLHIX HEUMPOHOB

iii) nomok ghomonos

7) bema-uznyuenue npedcmasnsiem coooti

i) nomok s0ep eenust

ii) nomok 6LICMPBIX HEUMPOHOS

iii) nomok ¢homornos

8) T'amma-uznyyenue npedcmasisiem coOou:

i) nomok sadep zenus

ii) nomok 6LICMPBIX HEUMPOHOS

iii) nomok ghomornos

9) Dnemenmaphnas 21eKmpuiecKu HeUmpaibHas 4acmuyd ¢ MAccoll NoKos, OU3KOU K HYJI0,
KOmMopas NPaKkmuyecku He 63auMo0eticmeyen ¢ 8euecmeom:

i) Heumpuno

ii) 21eKmpon

iii) npomon

iv) Helimpon

v) ¢omon



10) Helimponmwiii pacnao conposorcoaemcsi.
i) ucnyckanuem 8030yicOeHH020 A0POM HEUMpPOHa
ii) nocnowenuem 8030YHCOEHHO20 AOPOM HEeUMPOHA
iii) ucnyckanuem 8030yicO0eHH020 A0POM HEUMpPUHO
iv) nozrowenuem 8030YHCOEHHO20 AOPOM HEUMPUHO

7.2.3 IlpuMepHbIA NepeveHb 3aaHUi 1JIS pellieHUsI MPUKJIATHBIX 32124

1. Kakosa onuna 601mbl pomoHa, 3Hepausi KOMopo2co paeHA CpeOHel KUHeMmUYEecKol
9HepeUU MONEKYIbl UOEAIbHO20 00HOAMOMHO020 2aza npu memnepamype T = 3000 K?

2. Kaxoii npoyenm om maccol Helimpanbho2o amoma ypana 59U cocmaenaem macca e2o
eKMpoHHOU 000104KU? OMHOCUMENbHYIO AMOMHYIO MACCY YPAHA NPUHAMb PAGHOU €20 Mac-
COBOMY YUCTY.

3. Ha kakoe naumenvuiee paccmosnue o - yacmuya, umerowas ckopocms v = 1,9-107
m/c, Modcem npuUOIUUMBCS K HENOOBUNCHOMY A0PY 3010Md, 08U2AACH NO NPAMOU, NPOX0OAuel
yepe3 yeHmp sA0pa?

4. Onpedenume wacmomy obpawjenus 1eKMpoHd B0Kpye A0pa amoma 8000pooa npu
0BUdICEHUU NO 8MOPOLL OOPOBCKOLL opdOUme.

5. Bo ckonvko pas omauuaromes Hanpaxcennocmu E anexmpuyeckozo nons na émopoti u
mpembeti O0poscKol opoumax amoma oodopooa? Hatioume smu nanpsiocennocmu.

6. Onpedenume cuny mokda, 00yCl08EHHYI0 OBUNCEHUEM DIIEKMPOHA NO Nep8oll Hopos-
CKOUL opoume amoma 8000pooa.

7. 3nas nocmosmnyio Puobepza R = 1,097-10" m™, noocuumaiime maxcumansuyro snep-
auio (6 3B), komopyto modxxcem umems Pomon, uzyyaemsvliic AMOMoOM 8000pPoOd.

8. Buiuuciume snepeuto (6 3B), Heobxooumyro 01 6030yaicoenus amoma 8000pood.

9. Hatrioume suepeuu (6 3B), coomeemcmeyowue nepsvim mpem aunusam cepuu banomepa
amoma 8000pooa.

10. Amom 8000p0o0a, HaxXOOAUWULICSL 8 OCHOBHOM COCMOAHUU, NEPEBOOSIM 8 8030)HCOEHHOE
cocmosanue. Ilpu nepexode u3 6030yrHcOEHHO20 COCMOAHUSA 8 OCHOBHOE 8 CNeKmpe amoma no-
crnedosamenvHo Hab0oaom 08a keanma ¢ oaunamu 6oaH Al = 1876 um u A2 = 103 um. Ha ka-
KOM dHep2emuiecKkoM YpOosHe HaxX0OULCs amom 8 86030VHCOeHHOM COCMOSHUU?

11. IIpomon, deuxcywuiics co ckopocmwio V0 = 4,6-10° m/c, cmankusaemcs ¢ neno-
O0BUNCHBIM C80OOOHBIM amomom 2enus. I[locne yoapa npomon omckaxkusaem Ha3ao co CKopoCcmuio
v = 0,5 V0, a amom nepexooum 6 6030yscoeHHOe cocmosaHue. Bviuuciume onuny 6onnHvl ceema,
KOMOPbIU U3YUaAem amom 2eiusl, 6036Paudsics 8 NepeOHAUANIbHOE COCMOSIHUE.

12. @omon ¢ Onunoti eoanvt A = 800 A evibusaem snexkmpon uz amoma 6000pooa,
HAX00AWe20Ccsl 8 OCHOBHOM COCMOAHUU. Boanu om amoma s1ekmpon eiemaem 6 00OHOPOOHOe
anekmpuiecKkoe noie, eKmop HanpsjiceHnocmu komopozo E = 100 B/m cosnadaem ¢ ekmopom
ckopocmu 3nekmpona. Ha kakoe maxcumanvhoe paccmosnue (6 cm) om epaHuybl NOJs MOACEm
YOanumscs 271eKmpou?

13. Bo cxonvko paz paduyc aopa amoma ypana *>3U bonvue paduyca adpa amoma 6o-
oopooa 'H?

7.2.4 IlpumepHbIid epevyeHb BONPOCOB /1JI51 MOATOTOBKHU K 3a4eTy

Mecmo u 3nauenue soepuoul guszuxu. Illpeomem AD. Mecmo u 3nauenue 1D
6 CO6PEMEHHOM ecmecmeO3HAaAHUU. Ocnosnvie 3610&"!“, npozpamma u cmpyKkmypa
kypca. Ochosnvle smanvt pazeumusi AD. Buovl pynoamenmanvuvlx s3aumooeti-
cmeuti. Macumabwvl u eounuywvl usmepenuil uzuveckux seauyun. Ocobennocmu
Qusuueckux A61eHUll 8 MUKDOMUDE

OcHogHble cmamuyecKue c8oUCmaa s0ep. Macco8oe YUcio, deKmpudecKull
3ap;10, cocmae, pasmepsvl, dHepcUusd CeA3U, CNUH, MOMEHmM KoJjudvecmed OGMOfCeHM}Z,

MASHUMHBLU MOMEHM, K8AOpynobHulll momenm. Ceoticmea sidepHuix cul. OcHogwvl



meopuu s0epuuix cul. Mooenu amommvix s0ep

Buowl paduoakmusnocmu, paouoaxmugnvle cemeucmeda. 3aKoHbl NPOCHO20
U CNIOACHO20 PAOUOAKMUBHO20 PACNAOd. 3aKOHOMEpHOCMU albgha- bema- u 2am-
Mma-pacnaoa.

Iouamue 06 saoepnou suepeemuxe. Ilpobnemvr u nepcnekmugvl pazeumusi
MUPOBOU U OMEYeCmMEEHHOU IHEPSeMUKU, POTb AMOMHOU SHEPUU. DNeMeHmapHas
meopusi 0enenus. Inepeusi u npooykmwl Oenenusi soep. OCHOBbI yenHo2o npoyecca.
Aoepnvle peaxyuu cunmesa. Tepmosoepnvie peakyuu 6o Bcenennoul u 6 nabopa-
mopnbix ycnosusx. Ilpobnemst ynpasnaemoeo mepmosoepHoco cCunmesd.

Honusupyrowee usnyuenue. Obwue 3aKOHOMEPHOCMU 83AUMOOEUCMBUS
UOHU3UPYIOWEe20 U3NYYEHUs C amoMamu eeujecmea. Bzaumooelicmeue msoicenvix
3apAJNCEHHbIX Yacmuy ¢ eewecmeom. Bsaumoodeiicmeue s1ekmpoHos u  2am-
Ma-keanmosg ¢ eeujecmgeom. llpobeau uwacmuy uonusupyroue2o usiydeHusi 6 ee-
wecmee.

Knaccugurayus soepnvix peaxyuii. 3aKkoHbl COXpaHeHUs 8 S0EPHbIX PeakK-
yusx. Mexanusmol u napamempul s0epHuix peakyuti. OcobeHHocmu s10epHbIX pe-
aKyuti, NPOMeKaowux npu 030eUCMBUU HYaACMUY, UMEIOWUX pasiuyHble napa-
Mempbl  (IHepeemuyecKue, Maccosvle, 3aps008vle, KOPNYCKVIAPHO-80JIHOBbIE).
Hcemounuku 3apasicennsbix yacmuy u y-k8anmos. Mcmounuky HeumpoHos u Opy2ux
HeUMpanbHbIX Yacmuy.

Ipunyunovl obHapyscenus, paouomempuu u cnekmpomempuu 6 AD. Peeu-
CMPayusi 3apsdCeHHbIX U HelmpanlbHblX YACMUY pa3IudHblX SHEPIUl.

l'azoevie, nonynposoonukosvie, CYUHMULIAYUOHHbIE U MPEKOosble OeneK-
mopul.

Omkpoimue u Kiaccugurayus 31eMeHmapusvlx dacmuy. Anmuuacmuybi.
Mooenu yacmuy u anmuuacmuy,.

7.2.5 IlpumepHblil nepevyeHb 3aJaHU JJIM pellleHUs NPUKJIATHBIX 32124

He mpexycMoTpeHO y4eOHBIM TUTAHOM

7.2.6. MeToauKka BbICTABJIEHUS OLEHKH NPHU MPOBEAEHHH TPOMENKY-
TOYHOH aTTecCTAllMH

3auem nposooumcsi no mecm-ounemam, Kaxicovlii U3 KOMOPbIX COOEPAHCUM
10 sonpocos u 3a0auy. Kasxcowil npasunvhslii omeem Ha 60NPOC 8 mecme OYeHU-
saemcs 1 bannom, 3a0aua oyenusaemcs 8 10 6annos (5 6annos seproe peuternue u 5
bannos 3a eepHuill omeem). MakcumanvHoe Konuuecmeo Habpaunvix 6annos — 20.

1. Oyenxa «HeyoosenemseopumenvHoy cmagumcs 6 ciyuae, eciu CHyOeHm
Habpan menee 6 6ALN08.

2. Oyenka «YooenemseopumenvHoy cmasumcs 6 ciyuae, eciu CHyOeHm
Habpan om 6 0o 10 b6annos

3. Oyenxa «Xopouwioy cmasumcs 8 ciydae, eciu cmyoenm Haopan om 11 0o
15 bannos.

4. Oyenka «Omauunoy cmasumcs, eciu cmyoewm Haopar om 16 0o 20
bannos.)

7.2.7 IlaciopT OlIEHOYHBIX MATEPHAJIOB

KonTtpomupyemsie pasaenst (te- | Koxa konTponupye- | HaumeHnoBaHne o1ieHOUHOTO

Ne /1t N
MBbI) JTUCITUTUTHHBI MO KOMIIETEHIIUU CpeJICTBa




1 Mecro u 3Hadenue suepuoit pu- |OIIK-1 Tecrt, koHTpONIBHAS paboTa,
3UKH 3ammmTa 1a00paTOPHBIX pa-

60T, 3ammTa pedepara, Tpe-
0OBaHUS K KypCOBOMY IIPO-

EKTY....
2 Cratuueckue cBorictBa aToMHbIX |[OITK-1 Tect, koHTpOIBHAS paboTa,
a1ep 3aImuTa 1abopaToOpHBIX pa-

0or, 3amuTa pedepara, Tpe-
00BaHMs K KypCOBOMY IIPO-
eKTY....

3 PannoakTuBHOCTS. OIIK-1 Tecrt, koHTpONIBHAS paboTa,
3ammmTa J1a00paTOPHBIX pa-
60T, 3ammra pedepara, Tpe-
0OBaHUS K KypCOBOMY IPO-
EKTY....

4 J[enenue u cuHTE3 SAAEP OIIK-1 Tecr, koHTpONBHAS paboTa,
3ammTa 1a00paTOPHBIX pa-

60T, 3ammTa pedepara, Tpe-
0OBaHUS K KypCOBOMY IPO-

EKTY....
5 B3aunmopeiicTBre n3nydeHus ¢ OIIK-1 Tect, koHTpOIBHAS paboTa,
BELIECTBOM 3aImuTa 1abopaToOpHBIX pa-

0or, 3amuTa pedepara, Tpe-
OoBaHMs K KypCOBOMY IIPO-
eKTY....

6 SnepHble peakuuu OIIK-1 Tecrt, koHTpONIBHAS paboTa,
3aImmTa J1a00paTOPHBIX pa-

60T, 3ammTa pedepara, Tpe-
O0OBaHUS K KypCOBOMY IIpO-

eKTY....
7 HerexkTopsl yactun nonusupyro- |OIIK-1 Tecrt, koHTpONIBHAS paboTa,
IIEr0 U3Iy4YeHUs 3aluTa JJabopaToOpHBIX pa-

60T, 3ammra pedepara, Tpe-
O0OBaHUS K KypCOBOMY IpO-
eKTY....

8 DJIeMEHTapHbIE YaCTHUILIbI OIIK-1 Tect, koHTpOIBHAS paboTa,
3aMTa J1abopaToOpHBIX pa-
0or, 3amuTa pedepara, Tpe-
OoBaHMs K KypCOBOMY IIPO-
eKTY....

7.3. MeToauueckue MaTepHuajbl, ONpeaessiloniie Mpoueaypbl OLEHU-
BAHUS 3HAHUI, YMEHHH, HABBIKOB M (MJIH) ONbITA AeATEJIbHOCTH

TecTupoBanme OCYyIIECTBISAECTCS, JTUOO MPU TOMOIIM KOMITBIOTEPHON CH-
CTE€Mbl TECTUPOBAHUS, JUOO C HCIIOJIH30BAaHUEM BBIJJAHHBIX TECT-3aJaHUN Ha Oy-
Ma)XHOM Hocutene. Bpemsi tectupoBanusi 30 MUH. 3aT€M OCYUIECTBISIETCS IPO-
BEpKa TECTa AK3aMEHATOPOM M BBICTABIISIETCS OIIEHKA COIJIaCHO METOJIMKE BBI-
CTaBJICHUSI OLIEHKH IPU MPOBEACHUH IPOMEKYTOUYHON aTTECTALIUM.

Pemienne craHmapTHBIX 3a/1a4 OCYLIECTBIISCTCS, JUOO MPH MOMOIIHA KOM-
MBIOTEPHOM CUCTEMBbI TECTUPOBAHUS, JTUOO C UCIIOJIb30BAHUEM BBIJIAHHBIX 33]1a4 Ha
OymaxkHoM HocuTene. Bpems pemenus 3amad 30 MuH. 3aTeM OCYIIECTBIISICTCS




IIPOBEpKa pEeIIeHUs 3a7a4d SK3aMEHATOPOM M BBICTABIISICTCS OIlEHKA, COTJIACHO Me-
TOJUKE BBICTABJICHUS OLICHKU IIPU IIPOBEACHUH IMPOMEKYTOYHOM aTTECTAIUH.
Pemrenne mpukIIagHbIX 3a/1ad OCYIIECTBISCTCS, JIMOO IIPU ITOMOIIU KOMITh-
IOTEPHOM CHUCTEMBI TECTUPOBAHHUS, JTMOO C HCIOJb30BAHUEM BBIJIAHHBIX 3a7ad Ha
OymaxkHoM HocuTene. Bpems pemenus 3amad 30 mMuH. 3aTeM OCYIIECTBIISICTCS
IpOBEpKa peIIeHNs 3a7a4 dK3aMEHATOPOM U BBICTABIIICTCS OIICHKA, COTVIACHO Me-
TOJIMKE BHICTaBJICHUS OIICHKH TIPY MPOBEICHUN TTPOMEKYTOUYHOM aTTECTAIIHH.

8 YHEBHO-METOANYECKOE U UTHOOPMALIMOHHOE
OBECIHHEYHEHUE JUCHUIIJIMHBI)

8.1 Ilepeyensb yueOHOM JUTEPATYPbI, HEOOXOAUMOII I OCBOCHHUS I C-
HUNJTHHBI

1) Eouux, U. A. Ocnosvl gpusuku si0epnvix peaxmopos / U. A. Eouux. —
Munck : Benopycckas nayka, 2019. — 212 c. — ISBN 978-985-08-2460-8. — Texcm
: anexkmpounsiil // L{ugpposoti oopazosamenvhuiii pecypc IPR SMART : [catim]. —
URL: https.//www.iprbookshop.ru/95465.html. — Pesicum docmyna: ons asmopu-
3up. nonvsoeameneu

2) Cooprux 3a0au no Kypcy «Aoepnas uzuxay : yuebnoe nocooue / U. U.
Acmanos, H. C. bapoawuna, A. H. J/[mumpuesa [u op.]. — Mockea : Hayuonano-
HblU Uccedosamenvcekuil soepubiil ynusepcumem « MUDUy, 2019. — 64 c. — ISBN
978-5-7262-2591-3. — Texcm : snekmponnwviti // L{ughposoii obpazosamenvhblii
pecypc IPR SMART : [caiim]. — URL: https://www.iprbookshop.ru/116425.html. —
Peorcum oocmyna: ons aemopusup. noivzosameinell

3) Apxunos, B. I1. Ocrogbl onmuku, amomHou u 10epHOl hu3uKu : yuebHoe
Haensaonoe nocooue / B. 1. Apxunos. — Kazanv : Kazanckuii HayuoHanvHulll uc-
cnedosamenbCKull. mexuonocuveckuti ynusepcumem, 2019. — 116 c¢. — ISBN
978-5-7882-2686-6. — Texcm : snekmponnviti // Lughposoii obpazosamenvhbiii
pecypc IPR SMART : [caiim]. — URL: https://www.iprbookshop.ru/109574.html. —
Pesxcum oocmyna: ona aemopusup. nonvzosamernetl

4) @uszuka s0eproco peakmopa. Hetimponno-guzuueckuii pacuem BBOP :
yuebonoe nocooue / A. A. brnacosewenckuu, A. A. Kamromux, M. H. Konosuu, B. H.
Mumioxos. — Canxm-Ilemepoype : Canxkm-Ilemepbypeckuii noaumexnuueckuil
yuugepcumem Ilempa Benukoeo, 2018. — 47 c¢. — ISBN 978-5-7422-6170-4. —
Texcm : anexmpounsvii // L{ughposoii oopazosamenvuviii pecypc IPR SMART :
[caiim]. — URL: https://www.iprbookshop.ru/83314.html. — Pesicum oocmyna: ons
aemopusup. noav3osameiell

5) Eouux, U. A. Quzuxo-mexnuueckue ocHo8wvl si0eprotl s3nepeemuxu / U. A.
Eouux. — Munck : bBenopycckas wmayka, 2017. — 176 c¢. — ISBN
978-985-08-2195-9. — Texcm : snekmponnwiti // L{ughposoii obpazosamenvhblii
pecypc IPR SMART : [caiim]. — URL: https://www.iprbookshop.ru/74093.html. —
Pesxcum oocmyna: ona aemopusup. nonvzosamernetl

8.2 Ilepeyenb WMH(MOPMANMOHHBIX TEXHOJIOTHI, HCHOJb3yeMbIX MPH
OCYIIECTBJIECHHN 00PAa30BaTeJbLHOI0 Mpouecca no JMCUMILINHE, BKJIOYas Me-
peYeHb JHMIEH3MOHHOT0 NMPOrpaMMHOI0 oOecneyeHusi, pecypcoB mHdpopma-
IUOHHO-TEJIeKOMMYHUKAIIMOHHOU ceTu «MHTEepHeT», coBpeMeHHbIX mnpodec-



CHOHAJIBHBIX 043 TaHHBIX M HH(POPMALNMOHHBIX CIPABOYHBIX CHCTEM:
1. http://www.iprbookshop.ru
2. http://education.cchgeu.ru
3. SMath Studio

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS J1JIs1
OCYHIECTBJIEHUS OBPA30OBATEJIBHOI'O ITPOLECCA
Jna nposedenusi NeKYUOHHBIX U NPAKMUYECKUX 3AHAMUL HeobXoouma
ayoumopusi, OCHaAWeHHAasi 000py0osaHueM O JeKYUOHHbIX O0eMOHCMpayull U
NPOEKYUOHHOU annapamypou, NepCoHAILHbIMU KOMALIOMEPAMU C BO3ZMOICHOCTNBIO
8bIX00A 8 UHMEPHEN.

10. METOANYECKHUE YKA3ZAHUA 1JISA OBYYAIOUHIUXCA 110
OCBOEHMIO JNCHUIIJIMHBI (MOAYJIS)

[To muctumiune «AnepHas GuU3MKa» YUTAKOTCS JICKIIUU, TPOBOISATCS MPaK-
TUYECKHUE 3aHSATHUS.

OCHOBO M3y4YEHUS] NUCIUILIMHBI SIBISIOTCS JEKIMHU, HA KOTOPBIX H3jara-
I0TCSI HanOoJiee CYIIECTBEHHBIE W TPYAHBIC BOIPOCH, a TAaKXE BOMPOCHI, HE
HaIIeIINIe OTPAKEHUS B Y4EOHOU JTUTEpATYPE.

[IpakTuueckne 3aHATHS HAMpaBiICHBI HA TPHOOPETCHHE MPAKTUYECKUX
HABBIKOB pacdeTa 6 obzacmu si0epHou ¢pusuxu. 3aHATUS TPOBOIATCS IyTEM pe-
IIEHUS KOHKPETHBIX 3aJ1a4 B ayJUTOPHH.

Bun yueOHbIX

. J1eATeNbHOCTh CTYIEHTA
3aHITUH

Jlekuus Hanucanne KOHCneKTa JIEKUUA: KPAaTKO, CXEMATHUYHO, MOCJIEA0BATEIBLHO
(dbuKCUpPOBATh OCHOBHBIC TOJOXKEHUS, BHIBOJIBI, (POPMYIUPOBKH, 00001IIe-
HUS; TIOMEYaTh BA)KHBIE MBICIIHU, BBIJAECIATh KIIFOUYEBBIE CIIOBA, TEPMUHBI.
IIpoBepka TEpMHHOB, MOHATUH C MOMOILIBK SHIMKIOINEINM, CIOBape,
CIIPaBOYHHKOB C BBIIMCHIBAHHEM TOJKOBAaHUN B TeTpaab. OO03HaueHUE
BOIIPOCOB, TEPMUHOB, MaTepuala, KOTOPbIE BBI3BIBAIOT TPYAHOCTH, TOMCK
OTBETOB B PEKOMEHAYEMOM JIUTeparype. Eciau camocToATenpHO HE yaaeTcs
pa3o0parbcs B MaTepuase, Heo0X0uMO chOpMyITUPOBATh BOIIPOC U 33/1aTh
IIPENO/IaBATEII0 Ha JICKIIMU WIM HA PAKTHYECKOM 3aHSATHH.

[Ipaktnueckoe |KoHCmekTHpOBaHWE PEKOMEHIYEMBIX HCTOYHHKOB. PaboTa ¢ KOHCIEKTOM

3aHsTHE JIEKIIMM, MOATOTOBKA OTBETOB K KOHTPOJIbHBIM BOIPOCaM, IMPOCMOTP pe-
KOMeHIyeMol iauTepatypsl. [IpocnymmBanue ayauo- U BUAECO3AMUCEH 10
3aJJaHHON TeMe, BBIMOJIHEHUE PAacUYeTHO-TpapUUeCKuX 3aJaHull, perieHue
3a]a4 [0 aJITOPUTMY.

CamocrosarenbHas |CamocrosTenbHas paboTa CTYAEHTOB CIIOCOOCTBYET INTyOOKOMY yCBOCHHS
paborta y4eOHOTr0 MaTepuajga W pa3BUTHIO HaBBIKOB camooOpa3oBanus. CaMocTo-

SITeTbHAs paboTa MpenoaraeT CIeIyIIHe COCTABIISIONINE:

- pabota ¢ TeKcTaMH: Y4YeOHHKAMH, CHPaBOYHUKAMH, IOMOIHUTEIHHOMN

JTUTEPATYPOi, a TAaKkKe MPOPadOTKa KOHCIIEKTOB JICKIIHIA;

- BBITIOJTHEHHUE JIOMAITHUX 3a/IaHUI U pacyeToB;

- pa60Ta Haa TCMaMU IJid CaMOCTOATCIIbHOI'O U3YUYCHUS

- y4acTre B paboTe CTyIeHYECKUX HayUYHBIX KOH()EPEHINH, OJIMMITHA]T;

- IIOJArOTOBKA K ITPOMEKYTOYHON aTTECTALUU.

IToaroroBka K npo- [['0TOBUTHCS K MPOMEXKYTOUHOM aTTeCTallK CIeIyeT CUCTEMaTHYECKH, B




MEXYTOYHOMH aTTe- |TeueHHe Bcero cemecTpa. IHTeHCHBHAs MOJATOTOBKA JIOJKHA HAYaThCsl HE

cTanuu MO3/IHEE, YEM 32 MECSII-IIOJATOpA 10 TPOMEKYTOUHOM aTTecTaunu. JlaHHbIE
nepes 3a4eToM Tpu AHS d(DPEeKTUBHEE BCETO HCIIOIB30BATh ISl IOBTOpE-
HUSI M1 CUCTEMATHU3AIIMU MaTepurala.




