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1. HEJIM 1 3AJAYU OCBOEHUA JTUCIHUIIJIMHbI

1.1. Ienvto oceéoenusn nucuuiinHbl (Moaysi) «PU3MKa aTOMHOTO SApa M 3JIEMEHTAPHBIX YaCTHID)
SIBJIIETCS

CO3/IaHHE Y CTYJEHTOB OCHOB JOCTAaTOYHO IIMPOKON TEOPETUUECKON MMOATOTOBKH B 00JaCTH
(076370478

YCBOCHHE OCHOBHBIX (DM3MYECKHX SIBJICHHA W 3aKOHOB KIACCHYECKOH M COBPEMEHHOM
(bu3HUKHM, METOI0B (PU3UUYECKOTO HCCIIETOBAHNS;

dbopMUpOBaHNE Y CTYACHTOB HAYYHOI'O MBIIUICHUS M MOHUMAaHUS TPaHHI] TPUMEHUMOCTH
pa3iauuHbIX (U3NYECKUX TOHATUN, 3aKOHOB, TEOPHUM U YMEHHS OLECHUTb CTEHECHb
JIOCTOBEPHOCTH  PE3yJIbTAaTOB, MOJYYEHHBIX C TOMOIIbIO AKCIEPUMEHTAIBHBIX WIH
TEOPETUUECKHX METOJIOB HCCIIE0BAHUI;

yU4eT MEXMIPEIMETHBIX CBSI3eH C TaKUMH JUCHUIUIMHAMH Y4eOHOTO TUTaHAa Kak
AIIEKTPOAMHAMHKA, MOJICKYIApHas (HU3UKa U TEPMOJMHAMUKA, aTOMHas ¢u3uka, OOmmii
buznyecKuil MPakTUKYM, MPAKTUKYM pelieHus: PU3NYECKUX 3a/1ay, a TAKXKE CIIEUKYPCaMU U
cnendu3npakTHKyMamH,

dbopMUpOBaHUE Y CTYACHTOB TMPEACTABICHUS O TEOPUH aTOMHOTO Sapa M AJIEMEHTapHbBIX
YacTUIl Kak 0000IeHuss pe3yiabTaToB (U3MUECKUX OSKCIEPUMEHTOB U TEOPETUUYECKUX
MIPEJICTABJICHHUIA O IBIYKEHUU MHKPOOOBEKTA

1.2. 3a0auu oceoenua nucuuruivnbel (Momyis) «®Pu3MKa aTOMHOTO 1ipa M 3JIEMEHTapHBIX

JaCTUI» SABJIAIOTCA:

OCBOEHHE METOJIOB HayYHBIX UCCIIEIOBAHMIA,
OCBOCHHE TEOPUI U MOJICIIEH;
ydacTue B MPOBEACHUH (PU3UYCCKHUX MCCICAOBAHUN 10 3a/IaHHON TEMaTHKE;
ydactue B 00paboTKe TOTYyYEHHBIX PE3yJIbTATOB HAYYHBIX UCCIICIOBAHHIA HAa COBPEMEHHOM
YPOBHE;
OCBOEHHE METOJIOB MPUMEHEHUS PE3yNbTaTOB HAYYHBIX MCCIEIOBAHUN B WHHOBAIIMOHHOM
NeSITEIIbHOCTH;
ydqactTue B 00paOOTKE ¥ aHaldu3e IMOJYyYEHHBIX JaHHBIX C TOMOIIBI0 COBPEMEHHBIX
WH(OPMAIMOHHBIX TEXHOJIOTHIA;
3HAKOMCTBO C OCHOBaMH OPTraHU3allMU U TNIAHUPOBAHUS (PU3UUECKUX HCCIIeIOBAHUM;
ygacTue B HMH(POPMAIIMOHHOM M TEXHWYCCKOW OpraHW3allMd HAYYHBIX CEMHHApPOB |
KOH(epeHIINii;
y4acTue B HAMMCAHUU U 0(DOPMIIEHUU HAYYHBIX CTATEH U OTYETOB.
- 3aKpeIUIeHHe 3HAHUI U HaBBIKOB, MOJIYYEHHBIX CTYICHTAMU MPEAbIAYIIUX pa3aenax o0-
e pusmkwy,
- (opMupoBaHUE y CTYJICHTOB MPEACTABICHUN O CTPOSHUU M CBOWCTBAX aTOMHOTO sJipa H
DJIEMEHTAPHBIX YaCTHII;
- (hOopMHUpOBaHKE Y CTYJACHTOB HAaBBIKOB PELICHUS 3a/1a4 MO0 TeMaM: B3aUMOJICHCTBUE HUOHU-
3UPYIOMINUX H3ITYYCHUN C BEIECTBOM; PAacueT OCHOBHBIX XapaKTEPUCTHUK siAep; KHHEMaTHKa
SJICPHBIX PEAKITUH M PEaKIui C y9acTHEM dJIEMEHTAPHBIX YaCTHII.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

2.1. Yuebnas aucrmmimHa b1.5.11.06 «®u3nka aTOMHOTO si7jpa W 3JIEMEHTAPHBIX YaCTHI» OTHO-
cuTed K 00s13aTeNnbHOM yacTu npodeccuonanbHoro nukia b.1, moaynes: Obmas ¢usnka.

Kpr «Pu3uKa aTOMHOTO AApa 1 3JIEMCHTAPHBIX YaCTUI» 3HAKOMUT CTYACHTOB C OCHOBaMH

E)KCHCpI/IMCHTaHLHOﬁ n TeOpeTI/IIICCKOﬁ H,Z[CpHOfI (bI/I3I/IKI/I C TEM, YTOOBI BBIITYCKHHK (I)I/I3I/IKO-
TEXHUYCCKOI'O (baK}’J'H)TeTa HUMEJI JOCTATOYHO ITOJHOC IPEACTABIICHUC 00 OCHOBHBIX pe3yibTaTax u
COBpPCMCHHBIX TCHACHIHAX B Pa3BUTUHU MOJIOAOM HayKH. DTO0 KacaeTcs B MEPBYIO OUCPCb: CBOMCTB
ATOMHBIX AACP; PaAUOAKTUBHOCTHU, SAJACPHBIX peaKuHﬁ " OKCIICPUMCHTOB B (bl/ISI/IKe HU3KHX, CpCa-
HHUX W BBICOKHX 3Hepr1/1171; HYKJIOH-HYKJIIOHHBIX B3aMMOACHUCTBUM U CBOMCTB AACPHBIX CUJI; MOACIIN



ATOMHBIX SIJIEP; B3aUMOJICHCTBUS SACPHOTO U3IYYCHHUS C BEIIECTBOM; ()yHIaMEHTAIBHBIX B3aHMO-
JNEeHCTBUI B IpUpoJie; KIAaCCHU(PUKALUU 3JIEMEHTAPHBIX YAaCTHI]; COBPEMEHHBIX acTPO(PHU3UUECKUX
IIPEICTABJICHUM.

2.2. Jlna u3ydeHus JaHHOW y4eOHOH MUCHUIUIMHBI (MOZYJIs) HEOOXOJMMBI CIICIYIOIIUE 3HAHUS,
YMEHHUSI U HaBBIKH, (POPMUPYEMBIC TTPEIIICCTBYIOMNUMU YUSOHBIMU JUCITUILTNHAMH

- Mexanuxa,

-Monexynapuas ¢usuka,

- Dnexmpuyecmeo u mazHemusMm,

- Onmuka,

- Amomuas usuxa,

-O6wuti puzuyecKuti NPakmMuKym (MexaHukd, MOJNeKVIAPHASL Pu3uKa, d1eKmpuiecmso u mae-
Hemu3M, amoMHasL PuzuKa),

- [Ipakmuxym no pewieHuro pusuieckux 3a0ad,

-Mamemamuueckuil ananius,

-Ananumuueckas ceomempus,

-Jluneiinas aneeopa,

-Bexmopmuwiii u men3opuwili ananus,

-Teopus ¢hyHKyUU U KOMNIEKCHO20 NEePeMeHHO20,

-Huppepenyuanvruvle ypasnenus,

-Uumezpanvuvie ypasHenus u 6apuayuoHHvle UCHUCTEHUS

3HAHMA: TEOPETUUYCCKUE OCHOBBI, OCHOBHBIC MOHSTHS, 3aKOHBI U MOJCIIA aTOMHOTO siipa U
3JIEMEHTAPHBIX YACTHI], U TPAHUIBI UX IPUMEHUMOCTH;

YMeHHS. IOHUMATh, U3JIaraTh U KPUTUYECKH aHAIM3UPOBATH 0a30BYI0 OOMIEHU3HUCCKYIO
uH(GOpPMALIMIO; TOJH30BATHCS TEOPETUYECKUMU OCHOBAMH, OCHOBHBIMH TOHSATUSMH, 3aKOHAMU U
MOJCIAMH (PU3UKH;

HaBbiku: BnajieHus MeTogaMu o0pabOTKU U aHaIH3a SKCIIEPUMEHTAILHOW U TEOPETHUECKON
uH(pOpMaLIUH.

2.3. llocnenyronie yueOHbIe TUCIUTUIAHBI (MOAYNN) U (WITH) MPAKTUKU, JJIST KOTOPBIX HEOOXOIH-
MBI 3HAaHUS, YMEHUS U HaBBIKH, (POPMUpPYEMbIe JaHHON Y4eOHOH IUCIUITMHOMN:

- Mooynv Teopemuueckas ¢uszuxa: Keanmosas meopus;
- Duzuka KOHOEHCUPOBAHHO20 COCMOSHUSA, MEPMOOUHAMUKA, CIMATMUCTIUYECKAs;
- Qusuueckas KUHemuKa.

2.4. O0wvem aucuuruinHbl «@PU3KMKa aTOMHOTO SIpa M 3JIEMEHTapHbIX yacTUI» cocTaBisieT 5 3E
w 180 akajeMudecKuX 9acoB: KOHTaKTHas paboTa mpemnojaBates ¢ ooydaronmmucs - 102 4., B
TOM 4YHcIe: JeKIUH -34 4.; mpakT./ceMuHapckue- 68 u.; kypcoBas pabota — 18; camocrosiTenbHas
pabota-604.

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYYEHMUS 1O JUCIHUIIJIMHE
«®Pu3nKa aTOMHOI0 AApa U 3JIeMEHTAPHbIX YaCTHID)

[Tporecc n3yueHus: AUCHUILIMHBI HAPABJIEH Ha (OPMHUPOBAHUE HIIEMEHTOB CJIEIYIOIINX KOMIIE-
teHui B coorBercTBUM ¢ ®I'OC BO u OIIOII BO no nanHOMy HampaBlI€HHIO MOATOTOBKH (crie-
IIUAJTLHOCTH):

Ta6auna 1
JexomMno3unusi pe3yJbTaToB 00y4eHHs
Komnerennuu [Inanupyemble pe3yabTaThl 00y4eHHUs 10 AUCIUIUINHE
Kon B | Hazpanne 3HaTh | YMeTs | Biagers




OIIOII

IK-1 CrocoOHOCTEIO UCIIONIB30BaTh ciie- | OcHOBHBIE mpueMbl | [IlpuMmersaTs  oc- | CriocoOHOCTRIO
[MATM3MPOBAHHBIE 3HAHUS B 007a- | 00pabOTKM W TIped- | HOBHBIE  MPUEMBI | IPUMEHSATh OCHOB-
CTM (QU3MKH AT OCBOCHHUS IPO- | CTaBIEHHS  OKCIe- | 00paboTKH W | HBle TpHEeMBI 00-
GUIBHBIX GU3NYECKUX TUCHUIUIMH | PUMEHTAJIBHBIX JaH- | PEJCTaBICHUSI paboOTKH M Tpen-

HBIX; OCHOBHBIE (M- | SKCHEPHMEHTANIb- | CTaBJICHHS OSKCIIe-

3UYeCKHe MOACIIH; HBIX JaHHBIX; OMHU- | PUMEHTAIbHBIX
ChIBaThb  (u3HMUe- | JaHHBIX; MeToJa-
CKHE SBJIEHHS U | MH H3MEpEHHUs OC-
TIPOIIECCHI, uC- | HOBHBIX  (husmue-
nonb3ysd  (u3MUe- | CKuX BEJIMYHH;
CKYI0  Hay4yHYyIO | YHCIICHHBIX pacue-
TEPMHHOJIOTHIO; TOB  (hU3MUECKHUX
OPUMEHSTh  JUISL | BEIMYMH TpU  pe-
omucanusi  (U3M- | MEHUU  PU3NIC-
YeCKMX SBJICHHWH | CKUX 3amad u 00-
U3BECTHbIE (U3U- | pabOTKE OIKCIepu-
YECKUC MOJCIIN, MCHTAJIbHbIX pe-

3yJIbTATOB

[1K-4 CrocobHOCTRIO  TpuMeHSTh Ha | Meromet  ¢usude- | [Ipumensats 3Ha- | MeTtomamMu  perre-
MpakTUKe MpodeccHoHaNbHBIE 3Ha- | CKMX HCCIECJOBAaHUI | HUsSI B KOHKPETHOW | HUA — (QU3HYECKUX
HUAS M yMEHMS, IOJIyYEHHBIC IPU | U U3MEPECHHUN; cutyauuu;  ¢op- | 3aaa4; ompenee-
OCBOGHHMH TPOQWIBHBIX (HU3HWYe- | HCTOYHUKU TOTPENI- | MyJHpPOBaTh  OC- | HHUS IOTPEIIHOCTEN
CKHUX IUCLUIUINH HOCTEH W WX KJac- | HOBHble (u3WYe- | U3MEPEHUH; MpH-

CUPHKALINIO; CKHe 3aKOHBI;, | MEHCHUSI YHMCIICH-
METOJBI  00pabOTKH | TPEACTaBIATh HBIX 3HAYEHUH
pE3yJIbTaTOB  HM3Me- | Pa3IMYHBIMH CHO- | (YHIaMEHTAIbHBIX
peHui cobamu  ¢u3nue- | GUINIECKUX KOH-
CKyl0  MH(OpMa- | CTaHT I OLUCHKH
IO pe3yNIbTaTOB  IIPO-

credmux Quznye-
CKHX OJKCIIEPUMEH-
TOB

B pe3ynbTaTe 0CBOCHMS TUCHUILIMHBI O0yUYalOIIUICS TOIKEH:
1) 3HaTh: OCHOBHbIE (DU3UYECKHE SBJICHUS Y OCHOBHBIE 3aKOHBI (PM3MKHU aTOMHOTO sijipa U 4a-
CTHII; TPAaHMIIBI UX TIPUMEHUMOCTH, IPUMEHEHUE 3aKOHOB B BAXHEHMIINX NMPAKTUYECKUX MPHIIOKE-

HUSAX.
2) YMeTh: MpUMEHSATh METObl (PU3UKO-MATEMATHUECKOTO aHallu3a K PEIICHUI0 KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHUUYECKHUX MPOOIIEM.

3) Brnanets: MeTonukamu noucka HHGOpMaIuu, HeOOXOAUMOM JIJIs pelIeHus 3a/1a4, METOIaMU

00paboTKH M aHaM3a HKCIIEPUMEHTAIbHON U TEOPETUYECKON (pu3nueckoit HH(POPMaIHH.

4. CTPYKTYPA U COJEPKAHUE TAUCHUATIIMHBI (MOIYJIS)

HucuumnuHa «Pu3rKa aTOMHOTO Spa U JJIEMEHTAPHBIX YaCTUID) H3y4YaeTcs B TeUEHHUE 6-TO
cemectpa oomm oobemMom 5 3E mm 180. 13 Hux:
KOHTaKTHas paboTa mpenoaasarens ¢ o0yyatomumucs - 102 4., B ToM yuclne: JeKuu -34 4.,

IpaKT./ceMHHapckue- 68 u.; KypcoBas padota — 18; camocTosiTensHas padoTta-604.

CTpyKTypa ¥ conep:kaHue QU CIUIINHbI
Du3uKa AaTOMHOI0 1/IPA ¥ 3JIEMEHTAPHbIX YaCTHI]

Taoauua 2.




DopMBbI TEKYIIETO

© | KOHTPOJIA yCIleBa-
Ne KonTakTHast paboTa Lc% €MOCTH (1o Hele-
1/ |HaumeHoBanue pajena (Tembl) (B Hacax) S‘ AAM cemecrmpa)
. 5 CDOpMEl MIPOMEXKY-
e § | TO4HOH aTTecTa-
3 g | (no cemecm-
1. | Benenue. 6 2 0 2
2. | DKCIIEPUMEHTAIBHBIE METOJIbI 4 4 8 Tect, KOHTPOJIBb-
HCCIIEIOBAHMSL aTOMHOTIO sIpa Hasi pabora 1,
Y 3JIEMEHTAPHBIX YACTHIL KOJJIOKBUYM,
3. | CBoiicTBa aTOMHBIX €. 5 10 8 9K3aMCH
4. | Mojenu aTOMHBIX siep. 4 6 8

5. | HyknoH-HyKJIOHHOE  B3aUMO- 4 6 10
JeicTBUE. SIaepHble CHIIbl U UX
OCHOBHBIE CBONMCTBa. Teopuu
SIIEPHBIX CHIL.

6. | PagnoakTHBHOCTb. 4 12 8
Tunel  pagWoOaKTUBHBIX TIpe-
BpaLICHUM.
B3aumonelictBue SIAEPHOTO
V3ITyUYeHVsI C BEIIECTBOM.
7. | SlnepHbie peakumy. 4 | 14 8

[enenne  TsKENBIX — sAEp.
SnepHble peakTOpHL.

Peakumu cunTe3a.

8. | DnemeHTapHBIE YaCTHIBI U UX 5 | 12 8
XapaKTEePUCTUKH.

YacTunpl W B3aUMOICHCTBUA.
OKcrepuMeHTsl B (DU3UKE BbI-
COKHX D3HEpruil. OiexTpomar-
HUTHbBIE, CHJIbHBIE, Cla0ble

Tect, KOHTPOIIB-
Has pabora 1,
KOJUTOKBHYM,

9K3aMeH

B3aMMOJICHCTBUS.

HuckpeTHbie CHUMMETPHH.
OO0benuuenue B3aUMO/IEH-
CTBHIA.

CoBpeMeHHBIE  acTpodu3Hye-
CKHE IIPEJICTABIICHUSL.

HUroro: 34 |68 60
JI — 3ansTus nekunonHoro tumna; [13 — npakruuyeckue 3anarus, cemuHapsl, JIP — nabopatopHsie pa-
60tbl; 'K — rpynnossie koHcynbTanuu; UK — nHauBUAYyaabHble KOHCYIbTAllMM U WHBIE yyeOHBIE
3aHATHSA, TPeyCMaTpUBAIOIINEe HHANBUAYAIbHYIO paboTy npemnojaBatens ¢ odyyatommmes; AU —
aTTeCTAllMOHHBIE UCIIBITAaHUSI TPOMEXKYTOUHOM aTTeCTallMi 00yYarOIIUXCSL.

Tabéuamnna 3.
MaTtpuua cooTHeceHHs1 TeM/pa3/e/ioB Y4eOHOH AUCHHUIIIMHBI/MOAYJIsl U (pOpMHUPYEMBbIX
B HUX KOMIIeTeHIIUH

TEMBI, | Koir-B0 | KOMIIETEHIIUN




PA3JIEJIB] YACOB 2
JUCLUTIJIHBI OBLJEE KOJIH-
YECTBO KOM-
IIETEHIUU

Bseneuue. 4 I1K-1 [1IK-4 2

OKCIEpUMEHTAIILHBIE METO-
JIbI UCCIICIOBaHUSI aTOMHOTO
spa W JJIEMCHTapHBIX Ya-
CTHIT

16 IK-1 I1K-4 2

CBOICTBa aTOMHBIX SIIED. 22 IK-1 I1K-4 2

Mojienu aTOMHBIX siAEp. 18 IK-1 I1K-4 2

Hyxnon-HykioHHOE B3auMO-
JeicTBUE. SInepHble CUIbI U
HUX OCHOBHBIE CBOicTBa. Teo-
pUU SICPHBIX CUJL.

20 IK-1 [1IK-4 2

PannoakTuBHOCTE.

Tumnel paguoakTUBHBIX IIpe-
BpallleHUH. 24 IK-1 [1K-4 2
BzaumopeiicTBue  sI€pHOTO
H3JIy4YEHHSI C BEILIECTBOM.

SnepHble peakiy.

[enenne  TsDKENBIX — szep.
SInepHble peakTOpHI.
Peakumu cunHTe3a.

26 IK-1 [1K-4 2

DneMeHTapHble YaCTHIBI |
HX XapaKTePUCTHKHU.
YacTulbl U B3aUMOJEUCTBUSL.
OKCrepuMeHThl B (hu3HKe
BBICOKHMX 3HEPTUH. DIIEKTpo-
MarHuTHbIE, CHJIbHBIC, CJlia-
Oble B3aMMOEHCTBHS.
JuckperHsie CUMMETPHH.
OObenuHEeHUEe  B3auUMOJIEH-
CTBHIA.

CoBpemeHHbIe acTpodu3mye-
CKHE MPEACTABICHHUS.

25 IK-1 I1K-4 2

Hroro

Copepxanue TUCHUILIMHBI
Tema 1. Beenenue.
Beenenue. [Ipenmer husuku aTOMHOTO Si7jpa U dJIEMEHTAPHBIX YacThll. MaciiTaOHble
ypOBHHM MUKpoMHupa. Tumsl pyHIaMEHTATHHBIX B3aUMOICUCTBUH.
Tema 2. DxcriepyuMeHTaIbHBIE METOIBI UCCIEAOBAHUS aTOMHOIO f]ipa U JIEMEHTap-
HBIX YaCTHII.
Merton paccestHus (TOCTaHOBKA OTMIBITOB, KaHAJIBI, KHHEMAaTHKA). DPGHEeKTUBHOE cede-
Hue. Pacnanpl. McrouHuky yactui. YCKOpPUTENU. Y CTaHOBKM CO BCTPEUHBIMU Iy4-
KaMu. [lerextopbl yacTul. Macc-CieKTpoOMETpHI.
Tema 3. CBoliCTBa aTOMHBIX SIIIEP.
CaoiicTBa aToMHBIX saep. CocTaB sAnpa, ero 3apsa 1 MaccoBoe yucio. Hykion u no-
HATHE O opManTn3Me M30CIIMHA. Macca, SHeprusl CBsI3U U yjelIbHasi SHEPTrusl CBS3U
anep. Dopma u pazmepsl saep. CrivH, MAarHUTHBIA U KBaAPYMOJIbHBII MOMEHTHI SIIEP.
Tema 4. Mosienin aTOMHBIX SIAED.




Mopenu atomusix snep. Kanensnas monens sapa. @opmyna Beiinzekkepa. Moaens
AJIEpHBIX 000JI0YEK, MArHYECKUE YHUCIIA.

Tema 5. HykJIIOH-HYKJIOHHOE B3auMMOJCHUCTBUE. SInepHbIE CUIIBI U UX OCHOBHBIE
CBOMCTBA. Teopuu sIAEPHBIX CHUII.

HyKJIOH-HYKIIOHHOE B3aMMOJICHCTBUE U CBOMCTBA SIAEPHBIX CHI. Te€OopuU SIAEPHBIX
cuil. IloHsATHE 0 ME30OHHOU TEOPUU AAEPHBIX CUJl. [IMOHBI U UX CBOKCTBA.

Tema 6. PagnoakTuBHOCTB. THUIIBI paMOaKTUBHBIX MpeBpallcHuil. B3anmoaencTaue
AIEPHOTO U3TYyUYECHUS C BEIIECTBOM.

PanunoaktuBHOCTh. THUIBI pPaiMOAKTUBHBIX MpEBpalieHUH. 3aKOH pPaJUOaKTUBHOTO
pacnaga. Mexanusmbl anbda-pacmana u Oera-pacnamga. HeWTpuHO M ero CBOWCTBa.
Tunsr weiitpuno. Hecoxpanenue ueTHOocTH B ciaObIx B3amMmojeicTBusX. ['amma-
uznyuyenue saep. dpdext Méccbayepa u ero npumeHenus. Bzaumopeiicteue sep-
HOT'O U3JIYYEHHS C BEIIECTBOM.

Tema 7. Snepusie peakuuu. JleneHue TsoKenbIxX aaep. AnepHeie peakropsl. Peakiuun
CUHTE3A.

Anepubie peakuuu, ux kiaccupuxamus. [IpsMble mpoliecchl U peakiud 4epe3 Co-
CTaBHOE SIIPO, PE30HAHCHBIE MPOLIECCHI. JleleHne TSKENbIX sAAep IO ACUCTBUEM
HeHUTpoHOB. LlenHas peakius faenenus. SaepHpie peakTopbl Ha TEIJIOBBIX U OBICTPHIX
HeWTpoHax. Peaknuu cHHTE3a, yCIOBUS UX OCYIIECTBIEHUSA. JHeprus 3Be3n. [Ipo-
0JIeMBbI YIIPaBIIIEMOT0 TEPMOSIIEPHOTO CUHTe3a (KpuTepuii JloycoHa).

Tema 8. DimeMeHTapHBIE YaCTHUIBI U UX XAPAKTEPUCTUKHU. HaCTHIBI U B3aUMOJACH-
CTBUSL.

DJIEMEHTApHBIE YaCTUIIbl U UX XapaKTEPUCTUKH. JIENTOHBI W aApoHbI. JlenTOHHBIE
nyonetsl. Pezonancel. M3omynprumiersl. @yHnaMeHTaIbHbIE YACTULIBI M UX KJIACCH-
¢ukamus. JlenToHbl, KBapKW W NEPEHOCYMKH B3auMozeilcTBUU. KBapk-nenToHHas
CUMMETpHUs. AZIPOHBI KaK COCTaBHBIE YACTHIBI. ApoMaT M LBET KBApKOB. KBapk-
TIIFOOHHAS MOJENb CUJIBHOTO B3aUMOJEHCTBUSA. HacTUllbl U B3aUMOJICUCTBUSA. JKCIIEe-
PUMEHTHI B (PU3HUKE BBICOKUX DHEPIHM. DIEKTPOMArHUTHBIC, CUJIbHBIE U ClIa0ble B3a-
umoneictBus. Jluckpernoie cummerpur. OOMEHHBI MeXaHU3M (PyH/IaMEHTAJIbHBIX
B3auMoielicTBui. [IoHITHE O €MUHBIX TEOPHUAX B3auMoaercTBHd. OOBbEeIMHEHUE B3a-
umoeiicTBuii. CoBpeMeHHbIe acTpOdU3NUECKIE MPEICTABICHUS.

5. HEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHUSI
I CAMOCTOATEJABHOU PABOTBI OBYYAIOIIIUXCA

5.1. Yka3zanus mo opraHu3alyy U MPOBEACHUIO JIEKIIMOHHBIX, MPAKTUUYECKUX (CEMHU-
HApCKUX) U JTAOOPATOPHBIX 3aHATUN C MEPEYHEM YYEOHO-METOAMYECKOTo odecreye-
HUSAL.

[Ipu pazpabotke yueOHbIX mporpamm mo @I'OC-3 nokosieHUs MpeanoiaraeTcs
UCTIONIb30BaHUE KPOME TPAJAUIIMOHHBIX (DOPM MPOBEICHUS 3aHITHI TAK)KE aKTUBHBIC
U uHTepakTuBHBIE (GOpMBl. [Ipr 3TOM CTYeHTHI TTy0)Ke MOHUMAIOT yu4eOHBIN MaTe-
puall, MaMATh TaK)Xe aKIIEHTUPYETCs Ha MPOOJEMHBIX CUTYallUsAX, YTO CIIOCOOCTBYET
3alIOMUHAHHIO Y4eOHOTO MaTepuania.



B npouecce o0yuenunss He0OX0IUMO HCTIONIB30BATh B MEPBYIO OUEPEb METO/IBI,
IPU KOTOPBIX CIyIIATENN UACHTUPUIUPYIOT ce0s ¢ y4eOHbIM MaTepuaioM, BKIIIO-
YaloTCA B U3y4aeMYIO CUTYallHMIO, MOOYXKIAI0TCA K aKTUBHBIM JIEUCTBUSM, MEPEKU-
BAIOT COCTOSIHME ycCIl€Xa M COOTBETCTBEHHO MOTHUBHPYIOT CBOE€ IOBeAcHHUE. Bcecem
TUM TPeOOBAHUSAM B HAaMOOJIbIIEH CTENIEHU OTBEYAIOT UHTEPAKTUBHBIE METObI 00Y-
YEHUS.

VY4eOHbll Mpoliecc, ONMUParOIUHCs Ha UCTOJIb30BAHUE UHTEPAKTUBHBIX METO-
JI0OB OOYYEHHsI, OPTaHU3yeTCA C YYETOM BKIIOUEHHOCTH B MPOIECC MO3HAHUS BCEX
CTYJEHTOB Ipyniibl 0€3 uckiroueHus. CoBMECTHas 1€ATEIbHOCTh O3HAYAET, YTO KaXK-
JIbIIi BHOCUT CBOM OCOOBIN MHANBUIyaIbHBIN BKJIaJ, B X0/1€ pa0OThI UAET OOMEH 3HA-
HUSMH, UACSIMH, CIIOCO0aMH JIeATeNbHOCTH. OpraHu3yloTcs WHIWBHyallbHAs, Map-
Has W TpynmnoBas padoTa, HUCIOJB3YETCS MPOEKTHAs paboTa, POJEBbIE UIPHI, OCY-
HIECTBIISIETCS paboTa ¢ JOKYMEHTAMU W Pa3IMYHbIMM HUCTOYHUKAMH MH(QOpPMALIIH.
HNHTEepakTUBHBIE METOJbl OCHOBAHBbI HA NMPUHIMUIIAX B3aUMOJICHCTBHS, AKTUBHOCTH
o0y4yaeMbIX, OIIOpE Ha TPYNIOBOM ONBIT, 00s3aTeabHON 00paTHOH cBsi3u. Co3naercs
cpena oOpa3oBaTeNbHOrO OOIIEHHUS, KOTOpask XapaKTepU3yeTcs OTKPBITOCThIO, B3aH-
MOJICVICTBUEM YYACTHUKOB, PABEHCTBOM MX apryMEHTOB, HAKOIJIEHUEM COBMECTHOIO
3HAHMS, BO3MOKHOCTBIO B3aUMHOM OLIEHKH U KOHTPOJIS.

Benymuii npenomaBaTeab BMECTE€ C HOBBIMU 3HAHUSIMU BEAECT YYACTHUKOB
o0y4YeHUusl K CaMOCTOSITEIbHOMY MOUCKY. AKTUBHOCTb IIPENOAaBaTeNsl yCTylaeT Me-
CTO aKTHMBHOCTH CTYAECHTOB, €ro 3aJladyeil CTAaHOBHUTCS CO3/aHHME YCIOBHM ISl MX
nHUnMaTuBkl. [IpenonaBaTens 0TKa3bIBACTCS OT POJIU CBOEOOpa3HOro (GUIbTPa, MPO-
IyCKAIOIIEro yepe3 ceds yueOHyr0 MH(POPMALIMIO, U BBIMOIHAET (DYHKIMIO TOMOII-
HUKa B paboTe, OJJHOTO M3 UCTOYHUKOB UH(POPMAITUH.

Ha xadenpe orpaborana crnenuaibHas METOAMKA YTEHUS JEKUUH, COOTBET-
CTBYIOIIasi COBPEMEHHBIM TPEeOOBaHUSM KOMIIETEHTHOCTHOro mojaxoja. Ilpu paspa-
00TKe TaKMX JEKIUW JJIS Pa3HbIX JUCIUIUIMH 3aKJIabIBAIOTCS OOIIUE MOIXObI, KO-
TOPBIE BKJIFOYAKOT:

- BBISBJIICHHUE MPOOJEM M NPOTUBOPEUHM, KOTOPHIE IUKTYIOTCS YCIOBUSIMHU
IIPOU3BOJICTBA;

-CUCTEMHBIN MOAXO0J, MPE/NOJIaralomni JEKOMITO3UIIMIO CIOKHON TIPOOIEMBI
Ha CaMOCTOSTEJIbHbIE 00JIee MPOCThIE OIOKH;

- OLIEHKAa BO3MOXXHOCTH MOJEIUPOBAHMS MPOU3BOJICTBEHHBIX CUTYallMi U OI-
THMU3ALMS PEIIEHUN HA MOJENH.

Opranu3anmoHHO Takas (popMma U3y4yeHHUs MaTepuasa peannu3yercs B Cleayro-
€N MOCJIeAOBATEIbHOCTH:

- Ha MEPBOM 3aHIATHM BCE YUeOHbIe MaTepuaibl (BKIIOYAs JIEKIIMN) BBIJAIOTCS
CTYJIEHTaM B 3JIEKTPOHHOM BH/IE;

- BeCh y4€OHBIN MaTepua pas3aesieTcsi Ha OJIOKHU (TeMbI);

- CTYJEHTbI U3y4alOT MaTepUajbl IO TEMAM CAMOCTOSITENBHO (CaMOCTOSTENb-
Has paboTa 1Mo MOATOTOBKE K 3aHSATHSM);

- Ha 3aHATHUSAX IO PACIMCAHUIO TMPETOoJaBaTeh 00y4aeT CTYJEHTOB TPYMIBI B
aKTUBHOM WJIM HMHTEPAKTHUBHOW (opmax, HCHOJIB3Yys MOAPOOHYIO MPE3EHTALMIO C
pUMEPaMH 1 MPOOJIEMHBIMHU CUTYAIHSIMU;



- B aKTUBHOM (popMe CTYJEHTHI M0J1 PyKOBOJCTBOM MpEroiaBaTeisi 000CHOBHI-
BAIOT ONTUMAJIBHOE PEUICHUE ITOCTABICHHOM 3a/1auu.

- YaCTh 3aHATUN B TPYMNIE [0 UTOraM CAMOCTOSITENIBHOTO OCBOCHHS HECKOJIb-
KHX TE€M MPOBOJUTCS B UHTEPAKTUBHOU (hopme, nipu 3ToM hopMupyeTcs npodieMHas
TBOpYECKAs 3a/lada, KOTopasi He UMEET OJHO3HAYHOTO peuieHus. CTyAEHThI AeNATCs
Ha 3...4 rpynmnsl, BblIaeTcs o0liee 3ajjaHue, HO 3aJJal0TCs pPa3InyHble BAPUAHTHI pe-
HIEHUA 33/1a4d, Ka)KJas TPyIIia aHAJU3UPYET NPEIJIOKEHHOE PEIICHUE, KOPPEKTUPY-
€T €ro M 3allMIIAeT Nepes CTyAeHTaMu Apyrux noarpyni. [lpenogaBarens BbIIOIH -
€T pOJIb pelieH3eHTa 3a/laHue KeJlaTeNbHO (HOPMUPOBATH HA OCHOBE CUTYaIUi, KOTO-
pBIe pacCMaTPUBAIKCH IPU MTPOBEICHUN HECKOJIBKUX 3aHSATHI B aKTUBHOU (hopMme.

[Ipy mpoBeneHHH JIEKIMOHHBIX 3aHSATHI MpernojaBaTeib JOJDKEH OOBICHHUTH
CTYJCHTaM 3Ha4eHHE KOMIETEHTHOCTHOTO MOAXO0/Aa A (OpMHUPOBAHUS COBPEMEH-
HOTO CIIEHUAaIUCTa, CHOPMHUPOBATH OCHOBHBIE KOMIIETEHLIMH MO CHELHAIbHOCTH U
MOKa3aTh IMyTH MX OCBOCHHS Ha JTAOOPATOPHBIX, MPAKTUYECKUX 3AHATHUAX, a TAKKE
IIPU KYPCOBOM U JUIIJIOMHOM ITPOEKTUPOBAHUH.

I/IHTepaKTI/IBHLIe JICKOMOHHBIC 3aHATHA IIPOBOIATCS B CJIGI[YIOIHGﬁ (bOpMG.

1. Jekuus-oecena

B Ha3zBaHHOM BUJC 3aHATUH IJIAHUPYETCS JHAJIOT C ayIUTOPHEH, dTO HauOoJiee MPOCTOM
Ccroco6 MHAMBHAYAIBHOTO OOIIEHUS, TOCTPOCHHBII HA HEMOCPEICTBEHHOM KOHTAKTE MperojiaBa-
TEJsl U CTYJIEHTa, KOTOPbII 03BOJISET:

— TpUBIEKaTh K JIBYXCTOPOHHEMY OOMEHY MHEHMSMH IO Hauboyiee Ba)XHBIM BOIIPOCaM

TEMBI 3aHSTHS;

— MEHSTb TEMII U3JIOKEHUS C YIETOM OCOOCHHOCTH ayIUTOPUH.

VYyactue (BHUMaHME) cilylllaTeled B JaHHOW JIEKIMU 00ecredyuBaeTcs MyTeM BOIPOCHO-
OTBETHOH Oece/bl C ayAuTOpHel (oCTaHOBKA MPOOIEMHOTO 3a/1aHNUS).

Baauvasne nekuuu ¥ o XoAy e€e ImpernojaBaresb 3a/aeT CaylaTeNssM BOIpPOChl He AJis KOH-
TPOJIsl YCBOEHUS 3HAHUM, a JUIsl BBIAICHEHUS YPOBHS OCBEJOMJIEHHOCTH IO pacCMaTpUBaeMOM Mpo-
Oieme.

Bonpockl MOTYyT OBITE 3JIEMEHTAPHBIMU: Ul TOTO, YTOOBI COCPEIOTOUUTH BHUMAHUE, KaK Ha
OTJIENbHBIX HIOAHCAX TEMBbI, TaK U Ha IpobdiieMax.

IIpoayMbIBasi OTBET, CTYAEHTHI MOJIYYalOT BO3MOXHOCTb CaMOCTOSITEIBHO IIPUUTU K BBIBO-
J1laM 1 000011IeHUAM, KOTOPbIE€ XOUYET COOOIINUTD MpenogaBaTeib B KaUeCTBE HOBbIX 3HAHUH.

Heo6xoanmMo cneautb, 4ToObl BONPOCHl HE OCTAaBAIMCh 0€3 OTBeTa, MHAue JIeKUus OynaeT
HOCUTb PUTOPUYECKUI XapaKTep.

B gexkuum ¢ IBPUCTHYECKHMH JJIEMEHTAMM TAK)KE INPHUCYTCTBYIOT JIEMEHTHI JIEKIUH-
Oecenpbl.

2. Jlekuusi ¢ IBPHCTHYECKHMH 3J1€MEHTAMH

B mepeBosie ¢ rpeyeckoro «3BpHKa» O3HA4YaeT «HaIeNn», «OTKpbUI». Mcxoas u3 atoro, B
npoliecce M3JI0KEHUs yueOHOro Marepuaia mnepes CTyJleHTaMU CTaBUTCS 33jada U OHHU, ONHUPAsCh
Ha UMEIoIIHecs 3HaHUSI, JOJDKHBI:

— HaiTH coOCTBEHHOE (MHANBUIYAIbHOE, KOJUIEKTUBHOE) PEIICHNUE;

— clenaTh CaMOCTOSITENbHOE OTKPBITHE;

— TPHUHATH CAMOCTOSITENILHOE, IOTHYECKH 00OCHOBAHHOE PEILICHHE.

[InanupoBaHue NaHHOTO THUIA JIEKUUU TpeOyeT OT MperojaaBareis 3apaHee MoA00paHHbIX
3a/1a4 ¢ y4€TOM 3HaHHI ayIuTOpUN.

3. Jleknus ¢ 3jileMeHTaMHU 00pPaTHOM CBHA3M.

B nanHoM ciyuae moapa3zymeBaeTcsl M3J0KEHHE ydeOHOro Marepuana W HCIOJIb30BAHUE
3HAHUU MO CMEXKHBIM IpeaAMeTaM (MeXIpeIMEeTHbIE CBS3U) UJIU 110 U3YYEHHOMY paHee y4yeOHOMY
matepuairy. OOpaTHast CBs3b YCTaHABIUBAECTCS MOCPEICTBOM OTBETOB CTYJEHTOB Ha BOIPOCHI Ipe-



nojaBaTessl 1Mo XOAy JeKIUH. YTOOBI ONpeNeNuTh OCBEAOMIIEHHOCTh CTYJIEHTOB IO M3JaraeMowu
npoOjemMe, B Havyalle KakoTo-Iu00 pa3jena JEKIUH 3a0al0TCs HeOOXOAMMBbIE BOIIPOCHI.

Ecnu cTyneHThl IpaBUIBHO OTBEUYAIOT HAa BBOJHBII BONPOC, MPENOIaBATENb MOKET OTpaHu-
YUTHCSA KPATKUM TE3UCOM WJIM BBIBOJIOM U MEPEUTHU K CIIEAYIOIIEMY BOIIPOCY.

Ecnu jxe 0TBETHI HE yIOBJIETBOPSIOT YPOBHIO JKEIaEMbIX 3HAHUI, IperoiaBareib caM 13Jja-
raer noApoOHbIN OTBET, U B KOHIIE OOBSACHEHHs CHOBA 3aJIa€T BOIPOC, ONPEIENsis CTENEHb yCBOE-
HUS y4eOHOTO Marepuaa.

Ecnu oTBETHI BHOBb JJEMOHCTPUPYIOT HU3KUM YPOBEHb 3HAHHUM CTYAEHTOB — CIELyeT U3Me-
HUTh METOMKY I0J]aui Y4eOHOr0 MaTepHara.

4. Jlekuus ¢ penieHHeM NPOU3BOJACTBEHHbIX U KOHCTPYKTHBHBIX 3a/1a4.

Takast nexiust mpeacTaBisieT co00i Pa3sHOBUAHOCTD MPOOJIEMHOM CHCTEMBI 00Y4EHUSI.

IIpon3BosacTBeHHAs 3ajjaya — 3TO CUTYyalus, KOTopas KpoMe MaTepuaia JUlsl aHaiu3a (U3y-
YEeHUsI) JI0JDKHA COZAEpKaTh IPOoOJIEMy, pELIEHHE KOTOpPOM IpenroiaraeT 3HAYUTENIbHBIM 00BEM
3HAHUH, OJYYEHHBIX HA NPEAbIAYIINX 3aHATUAX [0 JAHHOMY M IO JPYTUM IpeAMEeTaM.

Takoii MeTo crnocoOCTBYET COBEPIICHCTBOBAHUIO HABBIKOB PA0OTHI C MOMyYEeHHON HHPOP-
Maluend ¥ pa3BUTHUIO JIOTHYECKOTO MBILIUIEHUS, @ TAKXKE CAMOCTOATEIbHOMY IOMCKY HEOOX 0IUMOM
uH(pOopMaLIUH.

5. Jlekumus ¢ 3J1eMeHTAMH CaMOCTOSATeIbHOI Pad0ThI CTYACHTOB

[Ipencrasnsier coO0i pPa3HOBUIHOCThH 3aHATHH, KOT/Ia MOCJIE TEOPETHYECKOTO H3JIOKEHUS
MmarepHaia TpedyeTcs MPaKTUYecKoe 3aKperyieHHe 3HaHUM (MMEHHO IO JaHHOM TeMe 3aHATHI) My-
TEM CaMOCTOSTENIbHON pabOThl HaJ ONpENETIeHHbIM 3ajaHueM. OnTUManbHO JUIsl IPUMEHEHUs Ha
JEKIMSIX 110 CIeLIpeIMeTam.

OueHb BaXHO IIPU OOBSACHEHUU BBIJENATH OCHOBHBIE, OIIOPHBIE MOMEHTHI ONMPAsCh Ha KO-
TOpBIE, CTYJEHTbI CIPABATCS C CaMOCTOSITEIbHBIM BbINMONHEHUEM 3anaHus. Ciexyer oOpaTuTh
BHUMAaHHE U Ha YaCTO BCTpEYArOmuecs: (BO3MOKHBIC) OUIMOKH MPH BBHITIOJTHEHUH JaHHOW CaMOCTO-
ATEJIbHOM paboTHI.

6. Jlexnus ¢ permieHMeM KOHKPETHBIX CUTYalHii.

OpraHu3anys akTUBHOW y4eOHO-TIO3HABAaTEIbHOW JIEATEIbHOCTU IOCTPOCHA HA aHaIM3e
KOHKPETHBIX CUTyalluii (MUKPOCUTYALIUU U CUTYallUU-TIPOOIIEMBI).

Mukpocumyayus BbIpaXxaeT CyTh KOHGIIMKTA, WM IPOOJIEeMbI C BECbMa CXEMaTHUYHBIM 000-
3Hau€HUEM 00CTOATENbCTB. TpedyeT OT CTYyIEHTOB HOBBIX CAMOCTOSATEIbHBIX BBIBOAOB, 0000IIe-
HUH, 3a0CTpsieT BHUMaHHE Ha M3y4yaeMOM Marepuaie (ImpuMepamMH MOTYT CIYKUThb HpHUMepamu
MUKPOCHUTYAIIUH, TPOUCXOSIINE B IIPOLIECCE JIEKIIMOHHOTO MaTepHana).

Cumyayuu-ipoGJIeMBbl, WJIA CUTYAIMH, B KOTOPBIX CTYJIEHTaM IpeylaraeTcsi He TOJIbKO JaTh
aQHAJIN3 CJIO’KUBILEHCS 00CTAaHOBKH, HO U MIPHUHSTH JIOTUYECKH OOOCHOBAHHOE PEIICHNUE, T.€. PEIINTh
CUTYallMOHHYIO 3aJa4y.

[IpenogaBaTens A0KEH MpoAyMaTh, YTO JIaHO, YTO TpeOyeTcsl chenarh B JIaHHOM cuTya-
un? XapakTep BOIPOCOB MOXKET ObITh CIIETYIOLIUM:

1. B uewm 3akmrouaercst mpobaema?
2. Mo>HO 1u ee pemuTh?
3. KakoB myThb penieHus, T.e. KaKOBO PEIICHUE HCCIIeI0BATENBCKOM 3a1aya.

Baxxno monumars! CI/ITyaLII/IOHHaH 3aZlava SABJISACTCA NCTOUYHUKOM TBOPYCCKOI'O MBIIJIICHUA:
OT IMPOCTOI'0 CIIOBECHOI'O PACCYKICHHA - K IMPAKTUYCCKOMY PCIICHUIO 3a1a4H.
7. .]YeKl/ﬂl}l C KONEKMUBHBIM UCCICO0B8AHUEM

[To xony u3maraeMoro Marepuajia CTyJE€HTaM IPEIJIaracTcsl COBMECTHO BBIBECTH TO WU
WHOE MPaBUIIO, KOMIUIEKC TpeOOBaHUH, ONPEACIIUTh 3aKOHOMEPHOCTh HA OCHOBE MMEIOIIUXCS 3Ha-
HUM.

[ToxBoag uTor paccyXaeHuAM, MPEJIOKEHUAM CTYIEHTOB, IPENoAaBaTelib JaeT MPaBUllb-
HO€ pEIleHUE MyTeM MOCTAaHOBKHM HEOOXOIMMOI0 BOMPOCA, HAPUMEpP: OTUEro 3aBUCUT Ka4ecTBO
W3JIeNHs, OTYETO 3aBUCUT MTPOYHOCTH, OTUETO 3aBUCUT YKOHOMUYHOCTH?

8. 'pynnoBasi KOHCYJIbTAMSA

10



Pa3bsicHeHUe SBISIETCS OCHOBHBIM COJEp)KaHHMEM JaHHOW (OpMBI 3aHsITHIA, Hawmboyee
CJIO’KHBIX BOINPOCOB M3y4aeMOro IpOrpaMMHOro Marepuana. Llenb — MakcumanbHOe MpUOInKEeHHE
00y4YeHHsI K MPAKTUYECKUM MHTEpecaM C YU4e€TOM MMeEIoIIeiics NHPOPMALUU U SIBIISETCS pe3yibTa-
TUBHBIM MAaTE€PHAJIOM 3aKPEIUICHUS 3HAHUU.

['pynmnoBas KOHCYIbTAIMs IPOBOJUTCS B CIEAYIOIINX CIydasx:

— Korja HeoOXOJUMO MOJPOOHO PACCMOTPETh MPAKTHUECKUE BOMPOCHI, KOTOpbIE OBbLIN

HEJ0CTaTOYHO OCBEIIEHbI MJIM COBCEM HE OCBEILEHBI B ITPOLIECCE JIEKIINH;

— C LeNbI0 OKa3aHMA MOMOIIM B CAMOCTOSITENIbHOW paboTe (HamucaHue pedeparos, BbI-
IIOJIHEHHE KYPCOBBIX PalOT, cAaya 5K3aMEHOB, MOATOTOBKA TEXHUYECKUX KOH(epeH-
ui);

— €CIIM CTYIEHTBbI CaMOCTOSITENIbHO M3Y4al0T HOPMAaTHBHBIN, CIIPaBOYHBIM MaTepuall, WH-
CTPYKLUH, TOJIOKEHUS;

— IIpH 3204HOM (hopme 00ydeHus: — 0030pHbIEC 3aHATHS, WHAUBUIYAIbHBIC KOHCYJIbTAIIUH.

[Tocne nexnuu JpyruMu HE MEHEee BaXHbIMH (hopMamu yueOHOI paboThl B BBICIIEM y4eO-
HOM 3aBE€JICHUU SIBJIAIOTCS TPYIIIOBbIE NMPAKTHUECKUE, CEMUHAPCKHE, J1abopaToOpHble 3aHATUSA. DTU
BUBI YICOHBIX 3aHATHN CIIY>KaT JJIsl NaTbHEUIIErO ySICHEHHS W YIIIyOJICHUS! CBEIEHUI, MOTydYeH-
HBIX Ha JIEKIUAX, a TaK K€ JUId NPHOOpPETeHHs HABBIKOB NPUMEHEHUS TEOPETUYECKUX 3HAHMU Ha
NpakTUKe. A KOHTPOJb IMOJYYEHHBIX CTYJEHTOM B TeUEHHE Y4€OHOTO TOjJa 3HAHWN M HABBIKOB
OCYILIECTBIIAETCS IOCPEACTBOM ITPOMEKYTOUHOM aTTeCTalluU, KOTOpasi IPOBOAUTCSA B COOTBETCTBUU
C y4yeOHBIM IUIAHOM U y4eOHBIMHU IPOrpaMMaMH B (pOpMeE CAauu KypCOBBIX pabOT MIJIM MPOEKTOB,
9K3aMEHOB U 3a4€TOB.

[IpomexyTouHas arTecTalusl CTYJI€HTOB MOJIpa3eiisieTCsl Ha 3a4E€THYI0, UMEHYEMYIO 3a4eT-
HOW Hezeleld, U 9K3aMEHALMOHHYIO CECCHIO. 3aUeThl CAAIOTCS B TEYCHHE OIHOM HEJENN Iepes dK-
3aMeHaIMOHHON ceccueil. [IpoaomKUTENbHOCTh SK3aMEHAIIMOHHBIX CeCCUi (a2 MX JIBE: 3UMHSS U
JeTHss1) B yueOHOM rojly ycraHaBiuBaeTcs ['occrangapTom.

5.2. Yka3anus 11 00y4daronuxcs Mo OCBOSHUIO TUCITUTLINHBI (MOTYIIs)

CamocTosiTesibHAsi padoTa CTYAEHTOB — 3TO OCHOBHOW METOJ CaMOIIOJTrO-
TOBKH II0 OCBOCHHIO Y4YEOHBIX IHMCIUIUIMH W OBJIAJACHUIO HaBBIKAMHU IIpodeccHo-
HaJbHOM M Hay4YHO-MCCJEAOBATEIbCKOM AesTenbHOCcTH. CamocTosTenbHas pabdoTa
CTYJICHTOB-3a0YHUKOB 3aHUMaeT 10 90% Oro/keTa BpeMeHH, OTBOAMMOTO Ha OCBOE-
HUE 00pa3oBaTesIbHOM MPOrpamMMbl, U TPEOYET MOCTOSIHHOTO KOHTPOJISI U KOPPEKTH-
POBKH.

BaxkHoi1 yacTbi0 caMOCTOSTENHHON PabOTHI SIBJSICTCS YMEHUE BBIACIUTH OCHO-
BOIIOJIararoiye, OTIpaBHbIe TOYKU B MOHUMaHUU MaTepuaia. Oco00 BaXHYIO pojb B
ATOM TPOIIECCe HEOOXOIUMO YIAETUTh KOHCIIEKTY JICKIIUi, B KOTOPOM MpPEnoiaBaTeib
chopMHUPOBAJl «CKEJIET», CTPYKTYpPY pasjeiia AUCIHUILIMHBL. UTeHueM ydeOHOH H
HAayYHOM JIUTEpaTyphl OOYYaIOIIMICS yrayOJIIeT W pacuIupsieT 3HaAHUS O MPEIMETe
nzydeHusi. OcHoBHas (PyHKIUS y9eOHUKOB — OPHUEHTHUPOBATH CTYJEHTA B CHCTEME
3HAHWM, YMEHUM ¥ HaBBIKOB, KOTOPHIE JOJDKHBI OBITh YCBOEHBI OYIyIIMMU CTIEIHa-
JINCTAMU 110 TaHHOU JHUCIUILINHE.

[ToaroToBKka K 3aHATHUSM JIEKIIMOHHOTO THUIIA TOAPA3yMEBAET MPHOOPETCHHE
OOyYarOIIMMCST TIEPBUYHBIX 3HAHUM 1O T€ME JICKIIUU JJIsl TIOJITOTOBKU K CTPYKTYpH-
3aIuu 00BbEKTAa U3YUYEHUs, KOTOPYIO MpErnoaaBaTesb BBINOIHACT Ha JeKuuu. M3yde-
HUE MaTepHalia 1o TeMe JICKIIUU UMEET 11eJIb YTOUYHEHUSI OT/ICTbHBIX MOMEHTOB.

[Tepen mpakTUYECKUM 3aHITHEM CIIEIYET MU3YYUTh KOHCIEKT JIEKIIUU U PEKO-
MEHJIOBaHHYIO MpeIojaBaTesieM JUTepaTypy, oOpailias BHUMaHUE Ha MPAKTUUECKOe
MPUMEHEHUE TEOPHUH U Ha METOJUKY PEIICHUs TUITOBBIX 3a/1au.
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JanHoit pabouell mporpammoil MperycMOTpeHa CaMOCTOsATEeNbHas paboTa B
ooweMe 30 gacoB. B coorBercTBUM ¢ [lonokeHHEM O caMOCTOSATEIBHOM paboTe CTy-
JIEHTOB IO/l CAaMOCTOATENbHON paboToit ctynentoB (nanee CPC) nonumaercs «yueo-
Hasi, HAy4YHO-UCCJIEI0OBATEIbCKAasl U OOIIECTBEHHO-3HAUMMAs JESATEIbHOCTh CTYACH-
TOB, HANpaBJIEHHAs HA Pa3BUTHE OOIIMX U MPOPECCHOHAIBHBIX KOMIIETEHIINMA, KOTO-
pasi oCylIecTBIsIeTCsl 0€3 HEMOCPEACTBEHHOTO Yy4dacTUsl NpPEenojaBarensi, XOTs U
HaIPaBJISICTCS UM.

[To mucuumiune «du3rka aTOMHOTO SIpa U 3JIEMEHTAPHBIX YACTHUID) CTYJECHTaM
npemnaratorcs cieayromue Gopmer CPC:

— HM3y4YEHHE 0053aTeIbHON U TONOJHUTEIBHOM JINTEPATYPHI;

— BBINIOJIHEHUE CAMOCTOSITENIbHBIX 3aJIaHUM Ha MPAKTUYECKUX 3aHSITUSX;

— pelleHue 3aJJaHHbIX ISl CAMOCTOSTEILHOTO PEIlICHHUs 3a/1ay;

— Yy4YacTHe B IOATOTOBKE IIPOEKTOB;

— TOMCK UH(POpPMAIUH 110 3aIaHHON Teme B ceTu VIHTepHeT;

— CaMOKOHTpPOJIb U B3aUMOKOHTPOJIb BBITIOJIHEHHBIX 3a1aHUM;

— MOJTrOTOBKA K HAITMCAHUIO KOHTPOJIBHBIX paboT, TECTOB, C/1auya HK3aMeHa.

JIist caMOoCTOSATENBHOM MOATOTOBKH CTYACHTaM Mpejjiaraercs JOCTYIl K CalTy
TUCTaHIMOHHOTO oOydueHus http://moodle.asu.edu.ru/, Ha KOTOPOM BBLIOKEHBI JICK-
[MOHHBIE MaTepHUajbl, MaTepUaJbl K MPAKTUYECKUM 3aHATHUSIM, BKIIIOYAIOIIUE Pa30-
OpaHHbIE 3a/1a4¥ U 3aJa4M JJI1 CaMOCTOSITEIBHOIO PEIICHHs] C OTBETaMHU, TPEHHUPO-
BOYHBIE TECTHI, CATE JIOTHHOM M TapoJieM JJIsl JOCTYIA SIBJIIETCS HOMEp 3a4eTHOMN
KHUKKH.

@opMbI KOHTPOJIS: KOJUIOKBUYMBI, TEMAaTHYECKUE TECThI, TEMATHUYECKHUE CPE3HI,
KOHTPOJIbHBIE pa0OThI, OTYETHI 1O JTa00PATOPHBIM padOTaM.

JIMCTaHIMOHHOE TECTUPOBAHNE

JIucTaHIIMOHHOE (MHTEPAKTUBHOE) TECTUPOBAHKUE MTPOBOAUTCS C 1IEIBIO TOAT0-
TOBKH U O3HAKOMJICHUSI OOYYAIOIIETOCsi C MPUMEPHBIMH BOIIPOCAMH KOHTPOJILHOTO
TECTUPOBAHUS, KOTOPOE OyAET MPOBOJAUTHCS B Ay TUTOPUH.

[Tocne 3aBepiieHHs M3y4EeHHsS Ha MPAKTHUYECKUX M JTAOOPATOPHBIX padoTax
OUYEpEeHON MPOBOAMUTCS PENETUIIMOHHOE TECTUPOBAHUE HA €IMHOM 00pa30BaTENb-
HOM mopTajie. Pe3ynbTarsl peneTUIIMOHHOTO JUCTAHIIMOHHOTO TECTUPOBAHUS MOTYT
OBITH 3aYTEHBI MIPETO/IaBATEIEM B KAUECTBE PE3yJIbTaTa KOHTPOJIBHOTO TECTUPOBAHUS

IHoaroroBka K 3a4ery (3K3aMeHY)

[ToaroToBKa K 3a4eTy MPEANOJaraer:

- U3y4YEHHUE OCHOBHOU U JONOJIHUTEIBHOU JINTEPATYPHI,

- U3y4YCHUE KOHCIEKTOB JICKIUH;

- U3y4YCHUE KOHCIIEKTOB MPAKTUYECKUX 3aHATHUI;

- IUCTAHIIMOHHOE TECTUPOBAHUE 10 TEMAM.

[Tepeuenp BompocoB k 3auery mnpeacraBieH B @OCax. bamnsl 3a 3a4eT BbI-
CTaBJIAIOTCA 10 KpUutepusiM, mpeactaBieHHbIM B DOCax.

I'naBHasi 3a1a4a caMOCTOSATEJIbLHON Pa0dOThI CTYIEHTOB — Pa3BUTUE YMEHUS
npuoOpeTaTh HAyYHbIC 3HAHUS MYTEM JIMYHBIX MOUCKOB, (DOPMUPOBAHHE AKTUBHOTO
HWHTEpeca U BKyca K TBOPUECKOMY, CAMOCTOSTEILHOMY MOJIX0/ly B y4eOHOM U Mpak-
TUYECKOM paboTte. B mporiecce caMocTosTENbHON pabOThl CTYACHT JOJKEH HAYYUTh-
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Csl IOHMMATh CYITHOCTh MPEAMETa U3y4aeMOl IUCIUILINHBI, YMETh aHATHU3UPOBATh U
IPUXOJIUTh K COOCTBEHHBIM OOOCHOBAaHHBIM BHIBOAAM U 3aKNIIOYCHUSM. Bce BUIBI
y4eOHBIX 3aHSTHI OCHOBBIBAIOTCS HAa aKTHBHOW CaMOCTOSITENFHOW PadoOTe CTYACH-
ToB. [lmaHMpoBaHHME CaMOCTOATENHFHOW pabOTHl CTYJICHTOB-320YHHKOB JIOJKHO
HAYMHATBCS Cpa3y IOCJIe YCTAaHOBOYHBIX JIEKIUH (OT JaT. lectio — «4TeHUEe» — 3TO
OJIHa U3 OCHOBHBIX (hOpM OpraHu3aImu y4eOHOTO Mmpoliecca, MPeaCcTaBIsomas cooon
YCTHOE, MOHOJIOTHYECKOE, CHCTEMAaTHIECKOe, MOCIIeIOBATEIFHOE U3JI0KEHUE TIPETo-
JaBaTesieM yueOHOro MaTepuara).

Taoauna 4
Conep:xaHue caMOCTOATEIbHOH PadoThI 00yYAKOIIUXCS
Bomnpockl, BeIHOCHMBbIE Kom-Bo
dopma paboThI
HA CaMOCTOSITEIIbHOE U3YUYEHUE 4acoB

DKCIEepUMEHTAIbHBIE METOIBI MCCIICI0BAHHUS aTOMHO- 2

Tro smpa nu E)HCMCHTapHI)IX HJaCTHUI]

CBo¥iCTBa aTOMHBIX SIJIED. 8

Mopnenu aTOMHBIX SiEp. 8

HyxnoH-HYKIIOHHOE B3aMMOJECHCTBUE. SInepHblE CUIIbI 4

Y X OCHOBHBIE CBOMCTBA. Teopuu AI€pHBIX CUIIL.

PagnoakTHUBHOCTE. 10

Turel paguoaKTUBHBIX MPEBPALLCHUN.

B3aumoneiicTBrE A1€pHOTO U3IYUYEHHUS C BEIIECTBOM.

SnepHbie peakuy. 8

Henenue TsoxensIx siaep. SaepHble PEakTOpPHI.

Peakuyu cunTesa.

OneMeHTapHbIe YaCTHUIIBI U UX XapaKTePUCTUKH. 8

YacTuubl U B3aMMOJIEHCTBUS. DKCIIEPUMEHTHI B (DU3H-

K€ BBICOKMX JHEPIHi. DJIEKTPOMAarHWUTHBIE, CHIIBHBIE,

cia0ble B3aMMOICHCTBUSI.

Huckpernsie cummeTtpun. OObETMHEHHUE B3aUMOJICH-

CTBU.

CoBpeMeHHbIE acTpOU3NUECKUE MTPEACTABICHHUSL.
Hroro 72

Pabota ¢ ucrounukamu uHbOP-
MaIui, W3y4eHUE TEM, BBIHO-
CUMBIX Ha CaMOCTOSITEIBHOE
o0cyxIeHne

5.3. Buasl u ¢popMbl TUCBMEHHBIX PabOT, MPELYCMOTPEHHBIX NMPU OCBOCHHUU
TV CUUIUIMHBI, BBITIOJIHAEMbIE 00YYarOUUMUCS CAMOCTOSITENIBHO.

[IporpamMmmMoil MpeayCMOTPEHO BBHIMOJHEHUE KYpCOBOM pabOThl MO JIUCLHU-
winHe. Kpome Toro, mo ycCMOTpEeHHIO MpenojaBaTelis WIM MO Npock0e CTyAeHTa,
CTYJIEHT U1 NOBBILIEHUs CBOEH OLICHKHA UMEET IPAaBO B3ATh JONOJHUTEIBHYIO ITUCh-
MEHHYI0 paboTy, BBINOJHSAEMYIO BHE ayJUTOpHO. PaboTa MOXET HOCHUThH XapakTep
TecTa, ToKJIaja, pedepara u T.1.

Kputepun BbICTaBieHHUsI OLICHOK 3a Ha3BaHHbIE PaOOTHI CHOPMYIMPOBAHBI B
®OCax. 3mech MpUBOAITCS TpeOOBaHUS K 0(DOPMIICHUIO paOOTHI.

Oo0mme TPeOOBaHUA opopmiieHust KYPCOBOM pabo-
ThI/TOKJIaAa/pedepaTa/KOHTPOJIBbHON PadoThI

Hoxnan/pedepar BbINOMHSAETCA Ha JMcTax nucyedl Oymaru ¢gopmara A-4 B
Microsoft Word; o6wem: 5-10 cTpanuil Tekcta s gokiana, 10-15 ctpanuin tekcra
115 pepepara (mpuitoxkeHust kK padbote He BXOIAT B ee o0beM). Pasmep mpudra — 14,
uHTEepBaI — 1,5; ¢ Hymepalue CTpaHUIl CBEPXY CTPAHMIIBI MTOCEpearHe, ab3aIlHbIi
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OTCTYIl Ha PacCTOSIHUM 2,25 CM OT JIeBOM TpaHMIIBl MOJsl. B TekcTe o0s3aTenbHBI
CCBUIKM Ha MEPBOMCTOYHHKHU. KOJIMYECTBO MCTOYHHKOB: HE MEHEe 5-8 pa3iHuHbIX
HMCTOYHUKOB JIJIA JT0KJaaa, He MeHee 8-10 nis pedepara.

Bce dpopmynbl, equHUIbl U3MEPEHHH, pacdyeTbl MPUBOJATCA U BEAYTCS B CHU-
creme CH.

[Tpu oopmiaeHun paboThl COOIOAAIOTCS TOJIA:

JIEBOC — 25 MM;

npasoe — 10 mm;

HwkHee — 20 MMm;

BepxHee — 20 Mmm

- Odopmiienue Tadamu:

- TaOnuIpl TPUMEHSIOT IJIS JIYYIIeH HATJITHOCTH U yI0OCTBA CPABHEHHMS T10-
kazareneid. Ha3Banue TaOnuIbl, TPU €r0 HAJIMYWU, JOJKHO OTpa)kaTh €€ CojepKa-
HUE, ObITh TOYHBIM, KpaTKuM. Ha3Banue Tabiuibl clieayeT moMemaTh Haja Tabiuien
clieBa, 6e3 ab3alHOr0 OTCTYyMAa B OIHY CTPOKY C €€ HOMEPOM Yepe3 TUPE.

- [Ipu mepeHoce yacTu TaOJIMIIBI HA3BaHHUE TTOMEIAIOT TOJILKO HaJ MEpPBOM ya-
CTBIO TAOJUIIbI, HUKHIOIO TOPU3OHTAIBHYIO YEPTY, OIPAaHUYUBAIONIYIO TaOIUIly, HE
MPOBOJIST.

- Tabnuiy crnemyer pacronaratb B OTYETE HEMOCPEJICTBEHHO IOCIE TEKCTa, B
KOTOPOM OHA YIIOMHUHAETCS BIIEPBBIC, WJIM HA CIEAYIOLIEH CTPAHUIIE.

- Ha Bce Tabnuisl J0JKHBI ObITH CChUIKU B pedepare. [lpu ccbuike cieayet
MUCaTh CJIOBO «TabIUIa» C YKa3aHUEM €€ HOMepa.

- OdopMiieHHe HILTIOCTPALUIA:

Nnmoctpauuu (4eptexu, rpaduku, CXEMbl, KOMIBIOTEPHBIC pacledyaTKH,
nuarpamMMbl, GOTOCHUMKH) CIIETYET pacrojiaratb HEMOCPEICTBEHHO MOCJe TEKCTa, B
KOTOPOM OHM YIIOMHHAIOTCSI BIIEPBbIC, UJIU Ha CIEAYIOIIEH CTpaHUIIE.

- Nnmroctpanyiyi MOTYT OBITh B KOMIIBIOTEPHOM HCTIOJTHEHUH, B TOM YHCIIC U
L[BETHBIE.

- Ha Bce mimrocTpanuu A0KHBI OBITh TAaHBI CCHUIKU B pedepare.

- MnmrocTpaiuu, 3a UCKIIIOYEHUEM WJUTIOCTPALUK MPUJIOKEHUH, ClenyeT Hy-
MepoBaTh apaOCKUMH U pPaMu CKBO3ZHONW HyMepaIue.

- Ecnu pucyHok oauH, To OH 0603Hadaetcs «PucyHok 1». CioBoO «puCyHOK» U
€ro HAMMEHOBAHHE PACIOJArarT MOCEPEIUHE CTPOKH.

- Jlonmyckaercs HyMepoBaTh WJUIIOCTPALIMM B Mpejaenax paszzaena. B atom ciy-
yae HOMEp WJUTFOCTPALIMKM COCTOMT U3 HOMEpPA pasjiesia U MOPAIKOBOIO0 HOMepa MILTIO-
cTpauuu, pazaeneHubix Touko. Hanpumep, Pucynok 1.1.

- Mnmoctpanuu, npu He0OXOIUMOCTH, MOTYT UMETh HaMMEHOBAHUE U TOSIC-
HUTEJIbHBIC JaHHbIEe (MOAPUCYHOUHBIN TekcT). CiioBo «PUCYHOK» M HanMeHOBaHUE
MOMEIIAIOT MOCIE MOSICHUTENbHBIX JTaHHBIX U PACHOJaratoT CIEIyIOUUM 00pa3oM:
Pucynok 1 — Cxema kapTsl caiTa.

- NnnmrocTpanuy Kaka0Tro MpUiIoKeHHUs 0003HAYAIOT OTIEIBHON HyMmeparue
apabckumu mudpamu ¢ gobdaBieHneM nepen 1udpoil 0003HAUYCHUS MPUIIOKEHUS.
Hanpumep, Pucynok A.3.
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- IIpu ccpulkax Ha WUIFOCTPALIMU CHEAYET MUCATh «... B COOTBETCTBUU C PU-
CYHKOM 2» MPU CKBO3HOM HyMEpalMud M «... B COOTBETCTBHM C PUCYHKOM 1.2» mpu
HyMEpalluy B Ipeesax pasena.

- Ilpuitoxenust

- [Ipunoxkenre opopMISIIOT KaK MPOIODKEHUE TAaHHOTO JIOKYMEHTa Ha Tocye-
JYIOIIMX €r0 JINCTaX WM BBITYCKAIOT B BUJIE CAMOCTOATEIBLHOTO JIOKYMEHTA.

- B TekcTe qoKymMeHTa Ha Bce PHIIOKEHUSI JOJDKHBI ObITh JTaHbI CChUIKU. [1pu-
JIOKEHHUS PACIOJIararoT B MOPAJKE CChUIOK HA HUX B TEKCTE IOKYMEHTA, 32 UCKIIOYE-
HUEM CIPABOYHOTO TpmIokeHus1 «bubmmorpadus», KOTopoe pacmoyiararoT Mmocie-
HUM.

- Kaxxpgoe mpuiioxeHne CiaeayeT HAYMHATh C HOBOW CTPAHHUIIbI C YKA3aHUEM
HaBepXy MOocepeInHe CTpaHUIlhI ciioBa «[Ipuioxkenney», ero 0003HaYCHUS U CTEIICHH.

- [IpunoxxeHnne JOMHKHO UMETh 3ar0JIOBOK, KOTOPBIMA 3alIMCHIBAIOT CUMMETPUY-
HO OTHOCHUTEJIPHO TEKCTa C MPOMUCHON OYKBBI OTACIHHON CTPOKOM.

- [Ipunoxenns 0003HaYalOT 3arJIaBHBIMU OYKBaMH PyCcCKOro ajadaBuTa, HAUH-
Has ¢ A, 32 UCKJIFOUEHHEM OYKB E, 3, I71, 0, Y, b, bI, 'b. ITocne cnoBa «IIpunoxeHue
cieayer OykBa, 0003HAYaroIIas ero MociIeI0BaTeIbHOCTD.

- Jlomyckaercst 0003HauCHHE NMPUIIOKEHUN OyKBaMH JJATUHCKOTO andaBHTa, 3a
uckimroueHueM OykB I u O.

- B cimydae moaHOTO MCnonbs30BaHUS OYKB PYCCKOTO M JATHHCKOTO ai(paBUTOB
JormyckaeTcsi 0003HayaTh MPUIIOKEHHS apaOCKUMU LIU(PpaMHU.

- Eciii B JOKyMeHTe OHO MpUJiokKeHue, oHo o0o3Hauaercs «lIpunoxenue Ay.

* TeKCT Ka)XXI0To MPUIIOKEHUSI, IPU HEOOXOAUMOCTH, MOXKET OBITh pa3/ielicH
Ha pasjaenbl, MOJAPa3Aeibl, MMyHKThI, NOANYHKTbI, KOTOPbIE HYMEPYIOT B Ipeeiax
Kaxaoro npusioxenus. [lepen HoMepoM cTaBUTCSE 0003HAYEHUE STOTO MPUIIOKEHUS.

[IpunoxeHus DOJKHBI MMETh OOUIYI0 C OCTajJbHOM YacThlO JTOKYMEHTa
CKBO3HYI0 HYMEPAIMIO CTPAHUII.

IIpeacraBiaenue.

[TucemenHas paboTa J0JKHA OBITH MPECTABICHA B IBYX BHAAX: ITEYaTHOM U
BJIEKTPOHHOM.

6. ObPASOBATEJIBHBIE I HTHO®OPMAIIMOHHBIE TEXHOJIOI'NA

6.1. O6Gpa3oBaTebHBIC TEXHOJIOTHH

[Ipu nipoBeIEeHNY IEKYUOHHBIX 3AHAMUL TIPENYCMATPUBACTCA UCTIOIb30BAHUE
pecypcoB cetu HHTEepHeT s AEMOHCTpalMd HMHTEPAKTUBHBIX  MOJEJEH
HCCJIEIOBATENIBLCKUX YCTAHOBOK M U3yYaeMBbIX MTPOIECCOB.

Ucnonw3ytorcst GopMbl OuHapHbIX YPOKOE, BO BPEMsI KOTOPBIX ISl TPOBEICHUS
WH)KEHEPHBIX pPACue€TOB HHTETPUPYIOTCA (PU3MKA, MATeMaTUUYECKUM aHadu3 M
n3ydaemas IUCIUILINHA.

[Ipy mnpoBeneHHM CEMHUHAPOB UCIONB3YIOTCA DJJIEMEHTHI 0€10601 UZpPbL.
HampuMep, Pa30MBIINCh, HA KOMaHBI, CTYICHTHI MPOBOMIAT CPABHUTEIHHBIA aHAU3
METOJOB UCCIIENOBAHUS CTPYKTYPbI BEIIECTBA.

[Ipu wu3nOXKEHUM Kypca MPEnojaBaTeIr0 HEOOXOAUMO MPUIEPKUBATHCS OC-
HOBHBIX MPUHIIAIIOB OOYYEHUS: IBUTATHCA OT MPOCTOTO K CJIOKHOMY, BO B3aUMO-
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CBSI3M C JApyruMu Kypcamu. OCBOCHHE TEOPETHYECKOTO Kypca TOJDKHO COMPOBOXK-
JaThCsl PEHICHUSMU MPAKTUUECKUX 3a]1a4 Pa3HOTO YPOBHS CJIIOKHOCTH.

Taoauna 5.

Oﬁpa30BaTeJ’[beIe TCXHOJOI'NH, HCITOJIB3YEMBIC IIPH peajiu3annuun y‘IEGHLIX 3aHATHH

Pazgen, Tema

dopma yueOHOro 3aHATHS

C 3JIEMEHTaMHU
00paTHOi1 CBsI-
31

Macrep-knacc
[IpakTHKO-OpHEHTUPOBAHHOE
3aHATHE

JUCHUTUTUHBI (MOYJIs1) Jlexmus [IpakTuueckoe 3aHsiTue, ce- Jlaboparopuast
MUHAap pabora
Beenenue. Jlekuus KomMmnerorepHsle cumysinuu He npenycmor-
C BJIEMEHTaMU Macrep-knacc pEHo
obparHoii cBs- | IIpakTHko-opHeHTHPOBAHHOES
3U 3aHATHE
OKCIIEPUMEHTANIBHBIE METOJIbI Jlekuus- KommnbroTepHble cUMyIsInuu He npenycmor-
HCCIENOBAHUSI ATOMHOIO sIIpa JAAIOT Macrep-knacc pPECHO
1 JIEMEHTAPHBIX YaCTHIL [IpakTHKO-OpUEHTHPOBAHHOE
3aHSATHE
CBoiicTBa aTOMHBIX AJ€Ep. Jlexums- KommnbsrorepHbie cuMyisiiiuu He npenycmor-
TINAJIOT Macrep-knacc peHo
[IpakTHKO-OpHUEHTUPOBAHHOE
3aHATHEC
Mopenu aTOMHBIX si7Iep. Jlexiust Komnbrotepusie cumynauuu | He npenycmort-

peHo

HyxnoH-HYKIIOHHOE  B3aMMO-
neiictBue. SnepHble Cuibl U
UX OCHOBHBIC CBoiicTBa. Teo-
PUH SIEPHBIX CHIL

bunapnoe 3a-
HSTHE

KomMmnbrotrepHsie cumysinuu
Macrep-knacc
[IpakTKO-OpHEHTUPOBAHHOE
3aHATHE

He npengycmor-
peHo

PannoakTMBHOCTE.

Turmel pagnoaKTUBHBIX IIpe-
BpalICHUH.
B3aumoneiicTBue siepHOro
U3JIy4YEHHUS C BEILIECTBOM.

bunapsnoe 3a-
HATUEC

KomMmerorepHsle cumysinuu
Macrep-knacc
[IpakTHKO-OpHEHTUPOBAHHOE
3aHATHE

He npenycmor-
peHo

SlnepHsble peakuun.
Jlenenue  TSOKEIBIX
SInepHble peakTophl.
Peakuynu cunTesa.

szep.

bunapsoe 3a-
HATUEC

KomnbrotrepHbsle cumysiuu
Macrep-knacc
[IpakTHKO-OpHEHTUPOBAHHOE
3aHsITHE

He npengycmor-
peHo

DJleMeHTapHbIE YaCTHUIIBI U UX
XapaKTePUCTUKH.

YacTtuupl U B3aUMOACHCTBUA.
OKCIEpUMEHTHI B ()U3MKE BbI-
COKHX DJHEpruil. DnexTpomar-
HUTHBIE, CHIbHBIE, cJa0ble
B3aNMMOEHCTBHS.
HuckperHeie
O0benuHEeHNE
CTBUM.
CoBpemenHble  acTpodusmue-
CKHE MPEJCTaBICHMUSI.

CUMMETPHH.
B3aUMOJEH-

bunapsnoe 3a-
HATHE

KomnerorepHsie cuMyiisinun
Macrep-knacc
IIpakTHKO-OpUEHTHPOBAHHOE
3aHATUE

He npenycmort-
peHo

6.2. MupopmMarinoHHbIe TEXHOJIOTUH
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[Tpu u3yueHnn qucuuIuinael « MonekynspHas (U3UKa» UCIOJIB3YETCs CHCTEMa
yrpasieHus: o0yueHueM Ha tuatdopme Moodle, coznannas B AcTpaxaHCKOM rocy-
napctBeHHOM yHUBepcutere (AI'Y) ¢ 2012 roma. OHa npenocTaBisieT BO3MOXHOCTb
KpPYTJIOCYTOYHOTO JIOCTYIa K pecypcaM (yueOHbIM MaTepuasiaM) Kypca, Ha KOTOpbIe
MOJMKUCAH CTYJIEHT, €r0 MHTEPAKTUBHBIM JIEUCTBUSIM (HE3aBUCUMO OT MECTOHAXOX-
JIeHus1), a TMpernojiaBaresisiM — miarGopmy Jisi ONepaTUBHOTO OOHAPOJOBAHMS BbI-
CTaBJISIEMBIX OIIEHOK, BAXXHBIX COOBITUHN U UACH, 111 UHHOPMHUPOBAHUS CTYJIEHTOB 00
U3MEHEHUsIX B ydyeOHOM mpouecce. [lo m3ydaemoil aucuuIIMHE Ha BBIOPAHHOU
wiatopme pa3MelieHbl 3aAaHus U MPAKTUYECKUX 3aHATUH, KOHTPOJbHBIC U Te-
CTOBBIE 33JlaHus, Kelic-3aaaun. [lnargopma no3BoIsIET peann30BbIBaTh Kak 00ydaro-
IIMI, TAK U KOHTPOJIbHBIMA PEKUM BBITIOJIHEHUS 3aJaHH.

JUIst caMOCTOSITENIBHOM MOJArOTOBKH B HACTOSILIEE BPEMS CTyAEHTaM Ipeziara-
eTcs IOCTYI K CalTy MUCTaHIMOHHOTO oO0y4eHus http://moodle.asu.edu.ru/, Ha xoro-
POM BBUJIOKEHBI JICKIIMOHHBIE MaTE€pUalibl, MATEPUAJIbl K MPAKTUYECKUM 3aHSTHUAM,
BKJIIFOYAIOLIUE Pa300paHHbIE 33J]aui U 33Ja4u JJIsl CAMOCTOSITENIbHOTO PELIEHUS C OT-
BETaMHM, TPEHUPOBOYHBIE TECTHI, I JOCTyIA Ha CAUT JIOTMHOM U IapoJieM JUIsl J10-
CTYIIa SIBJIIETCSI HOMEP 3a4€THON KHUKKH.

Taxke kak UCTOYHMK WHGOPMALMU IIUPOKO HCIHOJB3YIOTCS AJIEKTPOHHbBIE
YU4E€OHUKU U pa3IMyHble CalThl KaK Ha JIOrOBOPHOM OCHOBE (cMOTpu I. 6.3), Tak u
HaxozsIuecs B CBOOOAHOM JOCTYIIE.

WNutepHet u I'T TEXHOIOIMHM IIUPOKO UCIOJIB3YIOTCS MPU MOATOTOBKE JIEKLIUM,
IIpEe3eHTalUN, KENC-3aTaHUM U TIP.

Meronnueckue yka3zaHUs PEKOMEHAYETCS IMPUHOCUTh HAa KaXKJO€ 3aHATHE,
YTOOBI «OTCIIEKUBATH» PACCMOTPEHUE BOMPOCOB MPETYCMOTPEHHBIX ISl OTBETOB Ha
KoJulokBuyMax. Kpome Toro HeobOxoaumasi JuTepaTypa BBIJAETCS B AJIEKTPOHHOM
Buze, B popmate .djvu u pdf. CTyaeHTsI epen Kax o JeKIueld n3yJaroT MaTepra-
JIbI, TIOJYYEHHBIE OT IPENOJaBaTelsd Ha NpeabIAyLIe JeKIUU. [[s MOoBbIIeHUsS pei-
TUHTA JJI1 CTYACHTOB pa3paboTaHa cUCTeMa JOIMOJHUTEIbHBIX 3aHATUH, BKIIOYAIO-
KX B ceOsl UCClIe]0BaTeIbCKUEe, TEXHUUYECKHE U NpakThuueckue 3aganus. [lomyunts
UX MOYKHO B TEUECHHE MIEPBBIX JIBYX HEJEIb UHANBUIYAIBHO.

C ucrosib30BaHUEM M3YYEHHBIX METOJOB PEIEHUs 3aJad pa3OuparoT JoMall-
HUE 33]1a4 ¥ IPEJCTABISAIOT UX Ha 3aHATHUX. /{151 BBICTaBIEHUS MPOMEXYTOYHOIO U
UTOTOBOI'O PEUTHMHIOB pa3paboTaHa CHUCTEMa JAOMAalIHUX M ayAUTOPHBIX KOHTPOJIb-
HBIX paboT.

@DopMbI KOHTPOJIS: KOJUIOKBUYMbI, TEMAaTUYECKUE TECThI, TEMATUYECKUE CPE3bI,
KOHTPOJIbHBIE paOOTHI.

6.3. Ilepeuenp mporpaMMHOro odecredeHus U MHOOPMALUOHHBIX CIPABOYHBIX CH-
CTEM

1. Onextponnslit katamor Hayunoii 6ubnuorexu AI'Y na 6aze MARK SQL HIIO «M=u-
dopm-cuctem»: https://library.asu.edu.ru.

2. DnexTpoHHas OMONMHMoTEKa «ACTpaxaHCKUI rOCyJapCTBEHHBIH YHUBEPCUTET» COOCTBEH-
HOM rerepanuu Ha nektpornoi miargopme OO0 «BUBJIMOTEX»: https://biblio.asu.edu.ru.

3. DnekTpoHHbIi Katanor «Hayuansie sxypaanst AI'Y»: http://journal.asu.edu.ru/.

4. TocynapcTBeHHast MHpOpMaIMOHHAs cucTeMa «HanuoHanpHas 3eKTpoHHas OMOIMoTeKa
(H3b)» — ®enepanbHas rocyapcTBeHHas MHPOPMAIIMOHHAS CHCTEMa, 00ECTIeYHBalOIIasi CO3JaHNe
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€IMHOTO POCCHICKOTO 3JIEKTPOHHOTO MPOCTPaHCTBA 3HaHMU: Nttp://H10.pod.
5. Dnektponnas oubmmoreka muccepranuii (3bJ]) PI'b - Poccuiickas rocymapcTBeHHas
oubmmoreka (PT'B): http://dvs.rsl.ru.

6. Dnekrponnas Oubnumoreunas cucrtema (OBC) OOO «Ilomurexpecype» «KoHCymabTaHT
cTyaeHTtay»: Www.studentlibrary.ru.

7. YHuBepcalpHasi CIIpaBOYHO-MH(OPMALIMOHHAs TOJHOTEKCTOBasl 0a3a JaHHBIX NMEPUOAH-
gyeckux m3nanuit OO0 «MIBUCy: http://dlib.eastview.com/
8. Hayunas snektponnas oubnuorexka eLIBRARY.ru OOO «PYHDOby - kpynHeimmii poc-
cuiickuit nHpopMarroHHkIid noprai: http://elibrary.ru

HepequL JIJMIICH3NOHHOI'O y‘IC6HOI‘0 IIporpaMMHOI0O o0OecIeyeHus

HaumenoBanue mpo-
TPaMMHOTO 00ECTICUCHISI

Haznauenue

Adobe Reader

HporpaMMa AJIL IIPOCMOTPA SJICKTPOHHBIX JOKYMCHTOB

Moodle

O6pazoBarenbubiii noptait PI'BOY BO «AI'Y»

Mozilla FireFox

bpaysep

Microsoft Office 2013,
Microsoft Office Project
2013, Microsoft Office
Visio 2013

OducnHas nporpamma

7-zip

ApxuBaTop

Microsoft Windows 7
Professional

OmneparmonHasi cucteMa

Kaspersky Endpoint Se-
curity

CpencTBo aHTUBUPYCHOM 3aLIUTHI
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7. ®OHJ] OHEHOYHBIX CPEACTB JJI5I TEKYIIEI'O KOHTPOJIA U
IMPOMEXYTOYHOU ATTECTALLUU

7.1. IlacniopT dhoHAA OIEHOYHBIX CPEIICTB.

B kauectBe (opM Tekymied aTTecTallMM HCIOJB3YIOTCS Takue (POpMBI, Kak
IpOBEpKa JOMAIIIHUX 33/1aHUM, KOHTPOJIbHBIE PA0OTHI, YCTHBIE OMPOCHI, KOJUIOKBUY-
MBI.

IIpoMekyTOUHBII KOHTPOJIb UMEET (hOPMY KOHTPOJILHON pabOThI, B KOTOPOU
OLICHUBAETCSl YPOBEHb OBJIAICHUS O0YYAIOIIMMUCS 3HAHUSIMU TI0 MIPEAMETY.

B cootBetctBuM ¢ [lonoxeHueM o peMTUHIOBOM CUCTEME OIIEHKU YCIIEBaeMO-
CTH CTYACHTOB BO BpeMs MOCJeIHENH KOHTPOJIBHON HEJEIH CeMecTpa MpernoaaBaTeb
MOIBOJIUT UTOTH PAOOTHI KaXKIOTO CTYJICHTAa W OOBSBISCT PE3YJIbTAThl CTYACHTAM.
OpmHako eciy CTYIEHT JKeJIaeT YIYUIIUTh CBOM PEUTHHT 10 AUCITUIUIMHE, €My TP eIo-
CTaBJISICTCS MTPABO HAOPATh JOMOJHUTEIbHBIE OaJUThl — TIEPENrcaTh KOHTPOJIBHEIE pa-
00ThI, KOJUIOKBHYM, TI€pPECAaTh TECThI, BBHITIOJHUTH JOMOJHHUTEIBHBIC 3aJaHMs,
y4acTBOBaTh B MPOEKTE U T.II.

[TockOMbKY MUCIUITIMHA MPEMOAACTCS B TCUCHHE OJHOTO CEMECTpa, IS BHI-
CTaBJICHUS MTOTOBOM OIEHKM Ha HK3aMEHE BBIBOJUTCA CPEAHHMM Oayul Mo UCLH-
winHe. B ciyyae ecnu cpenuuii 6amn cocTaBisieT He MeHee 61, U CTyJIeHT COTJIaceH C
UTOTOBOM OILIEHKOM, €My BBICTABJISIETCS OIICHKA COTJIACHO IIIKaJe MepeBo/a:

- 710 59 6anioB — «HEYAOBIECTBOPUTEIHHON;
- ot 60 10 69 6amIoB — «yAOBIETBOPUTEIHHON;
- ot 70 1o 89 GamioB — «XOpOIION;

- 071 90 mo 100 0ayUIOB — «OTIIMYHO.
Taoauna 5.
COOTBeTCTBI/Ie I/I3y‘laeMbIX pa3;[e.1103, pe3y.]'l]>TaTOB Oﬁy‘leﬂl/lﬂ " OICHOYHbBIX Cpe)_]CTB

Kona xontpo-
Ne JUpyeMoit HaumenoBanue

KonTtponupyemsie paseisl (TEMBI) JUCIUIUIHHB®
/o PoIMpY pasit ( ) mucn KOMIIETEHIIUT OIICHOYHOT'O CPEJICTBA

(nu ee yacTH)

1 OKCIEPUMEHTAILHBIE ~ METOJBl  HCCJICTOBAHUS . Bonpocs! st cobecenoBaHus
aTOMHOTO S1/Ipa M JIEMEHTAPHBIX YaCTHIL TK-1, - Tectosele 3a71aHus
I1K-4 . 3ajaHNe Ha KOHTPOJIBbHYIO paboTy
. Bonpockl K KOJIOKBUYMY
2 CBolicTBa aTOMHBIX SIIED. . Borpocs! ai1st cobecenoBanust
I1K-1, . TecTtoBbIE 3amaHus
[K-4 . 3ajaHre Ha KOHTPOJBHYIO paboTy
. Boripocs! k KoyutoKBHYMY
3 Mopenu aTOMHBIX sIIEp. . Bonpocsr mitst cobecenoBanus
IIK-1, . TectoBbIe 3a1anus
[1K-4 . 3ajaHKe Ha KOHTPOJIBHYIO PaboTy

. Boripocs! k koitokBHyMy

. Borrpocs! 1151 cobecenoBanus

. TecroBble 3anaHus

. 3a7aHKe Ha KOHTPOJIBHYIO PaboTy
. Bormpochl K KOJUIOKBUYMY

4 Hyxnon-HyknoHHoe B3aumozeiicTBue. SlaepHble

CUJIBI U MX OCHOBHBIE cBoiicTBa. Teopun sneprbix | 11K-1,
CHII [K-4

5 PannoakTHBHOCTE.
TuIIbI paIOAKTUBHBIX MTPEBPALLECHUAN. IK-1,
BiaumoneiictBue snepHoro wmznyudenus ¢ Beme- | [IK-4
CTBOM.

. Borrpocs! 1151 cobecenoBanus

. TecToBble 3ananus

. 3aj1aHKe Ha KOHTPOJIBHYIO PaboTy
. Borpocs! k koyutokBrymy

DLW RWONFRBRWLWND =AW =D WN—
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6 SnepHble peakuuu. 1. Bonpocs! a5 cobeceroBaHust
JleneHue TsHKeNbIX sAaep. SepHble peakTopsl. IK-1, 2. TecroBele 3a1aHus
Peakiuy cHHTE3A. [IK-4 3. 3agaHne Ha KOHTPOJIBHYIO paboTy
4. Bompocsl K KOJUTOKBHYMY
7 DOneMeHTapHbIE YaCTHUIIBI i UX XapaKTePUCTHKH.
YacTumsl W B3aWMOJCHCTBHA. DKCICPUMEHTH B LB 5
(hM3KKEe BBICOKMX SHEPTHH. DJICKTPOMAarHUTHBIE, + DOTIPOCHI JITTA COOCCCAOBARNA
. IK-1, 2. TectroBble 3a7aHUA
CWIbHEBIE, ClTa0ble B3aUMOICHCTBHSL.
I1K-4 3. 3agaHue Ha KOHTPOJIBbHYIO paboTy
Huckperasie cumMmeTpun. OObEIMHEHUE B3aHMO- 4. BOMPOCH K KOIIOKBHYMY
JIEUCTBUH.
CoBpeMeHHBIC acCTPOPU3NICCKHUE MPEICTABICHUS.

7.2. Onucanue mnokasarejed H KpUTEPUEB OLCHUBAHUSA KOMHeTeHHHﬁ, OIIMCaHHuE
IIKAaJI OCHUBaAHUA

Taoauna 7.
Iloka3aTesu oeHMBaHNUs Pe3yJbTATOB 00y4eHHs B BH/1e 3HAHUM
[IIxamna ore-
BRI Kpurepun onieHnBanus
5 JEMOHCTPUPYET I1yOOKOE 3HAaHHE TEOPETUUYECKOr0 MaTepuana, yMeHue o00CHO-
COTIIHOy, | BAHHO H3J1araTh CBOU MBICIH 110 00CyX/1aeMbIM BOIIPOCaM, CIIOCOOHOCTH OJIHO,
IIPaBUJILHO M ApI'YMEHTHPOBAHO OTBEYATh HA BOIPOCHI, IPUBOAUTH IPUMEPHI
4 JEMOHCTPUPYET 3HAHHE TEOPETUYECKOTrO MaTepHalia, €ro I0CIeI0BaTeIbHOE
«XOPOILIOY U3JI0’)KEHUE, CIIOCOOHOCTh NMPUBOJUTH IIPUMEPHI, JOIYCKAET €AUHUYHBIE OIINO-
KM, UCIIPABJIIEMBIE [TOCJIE 3aMEYaHMsl IPENO1aBaTeIs]
3 JEMOHCTPHUPYET HEIOJIHOE, ()parMEeHTapHOE 3HAHHE TEOPETUYECKOTO MaTepua-
«YJIOBICTBO- 1a, Tpebyrolee HaBOAALIMX BOIPOCOB IpPENoJaBaTess, A0IMYCKaeT CYIIEeCTBEH-
PHTCIBHOY HbI€ OLIMOKHU B €r0 U3JI0KEHUU, 3aTPYIHAETCS B IPUBEICHUU IIPUMEPOB U Pop-
MYJIIPOBKE BBIBOJIOB
2 JEMOHCTPHUPYET CYIIECTBEHHbIE MPOOEbl B 3HAHUM TEOPETUUECKOr0 MaTepHaia,
«HEYyJIOBIIe- | HE CIOCOOEH €ro M3J0XKHUTh M OTBETUTh HAa HABOJIIME BOIPOCH! MperojaBare-
TBOPUTENIBHOY | JIsI, HE MOXKET IPUBECTU PUMEPHI
Tabauua 8.
IToxa3aTe/n olleHMBaHNS Pe3yJIbTATOB 00y4YeHHs1 B BH/€¢ YMECHHUI U BJIA/ICHUH
[IIxana oue-
Kpurepun oniennBanus
HUBaHUs
JEMOHCTPUPYET CIOCOOHOCTh NPUMEHATHh 3HAHUE TEOPETHUECKOro Marepuana
5 IIPU BBINIOJIHEHUU 3aJaHHUM, MOCIENOBATEIBHO U NPABUIBHO BBHINOJIHACT 3a/a-
«OTJINYHO» | HUSl, yMeeT 0OOCHOBAHHO M3JIaraTb CBOM MBICIIU U JI€JIaTh HEOOXOAUMBIE BBIBO-
Jbl
JIEMOHCTPUPYET CHOCOOHOCTh MPHUMEHATh 3HAHHE TEOPETHUYECKOro MaTepuana
4 IIPU BBINOJIHEHWH 33aJaHUM, MOCIEIOBATENbHO W MPABUJIBHO BBINOJHAET 3a/a-
«XOPOMO HUSI, yMeeT 000CHOBaHHO M3JIaraTh CBOM MBICIH U JieNaTh HEOOXOIMMbIE BBIBO-
JIbl, JOMYCKAeT €AMHUYHbIE OIIMOKU, UCTIPABIISIEMbIE MOCIE 3aMEYaHus Mpero-
JlaBaTens
3 JEMOHCTPHUPYET OTIEIbHBIE, HECUCTEMATU3UPOBAHHBIE HABBIKH, HWCIIBITBIBACT
«yJIOBJIETBO- | 3aTPYAHEHUS M JIONYCKAaeT OIIMOKH MPH BHITOJIHEHUH 3aJlaHUM, BHIOJIHACT 3a-
pPUTENIbHO» | laHue MO MOJICKa3Ke MpernoaaBares, 3aTpyAHsieTcs B pOopMyIMpOBKe BHIBOIOB
2 HE CITOCOOEH MPABUWIILHO BBIMOJIHUTH 33/1aHUS
«HEYAOBIIE-
TBOPUTEJILHO)
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7.3. KoHTpoJibHBIE 32JaHUSI M HHbIE MAaTepHAJbl, He00XOaAMMbIe I
OLICHKH Pe3yJbTATOB 00y4YeHHUS 10 AUCHUIIAHE (MOLYJII0)

Bonpocel k 3xk3amMeHy

1. MacmraOHble ypoBHU MUKpoMUpa. Turbl GyHIaMEHTAIbHBIX B3aUMOJICHCTBUM.

2. Meton paccesHus (IIOCTaHOBKA SKCIEPUMEHTOB, KaHaJbl, KWHEMaTHUKa). JPdek-

TUBHOE cedyeHue. Pacranpl.

. UcTouHmKM yacTull. Y CKOPUTENHU. Y CTAHOBKHU CO BCTPEUHBIMU ITyYKaAMHU.

. Jlerextopsel yactui. Macc-CnieKTpOMETPHI.

. CoctaB smpa, ero 3apsi U MaccoBoe uncio. HykioH u moHsatue o gopmanusme

U30CIHHA.

. Macca, sHeprus CBsI3U U yJIeJbHas Y3HEPTUsl CBA3U sifep. Dopma u pa3Mepsl saep.

. CiuH, MarHuTHBIN U KBAJPYNOJbHBIA MOMEHTHI SIED.

8. Mogenu siapa. Kanensnast monens sapa. @opmyna Beitizekkepa. Moaens siaep-
HBIX 000JI0Y€K, MATMYECKUE YUCIIA.

9. SlnepHble CUITBI U UX OCHOBHBIE CBOMCTBA. [loHATHE O ME30HHON TEOPUU SJIEPHBIX
cuil. [IMOHBI U UX CBOMCTBA.

10.PaaroakTUBHOCTH, TUIIBI PAIMOAKTUBHBIX MpEBpaIIeHUN. 3aKOH PalMOaKTUBHOTO
pacmana.

11.Mexanusmsbl anbda-pacnana. IKCIEPUMEHTAIbHbIE 3aKOHOMEPHOCTU. DHEPreTH-
YECKOE PACCMOTPEHUE allb(a-pacmaja.

12.Mexanu3msbl 6eta-pacmnana. Helitpuno u ero cBoiictBa. Tumbl HeitpuHo. Heco-
XpaHEHHEe YETHOCTHU B CJIa0bIX B3aUMOICUCTBUSX.

13.I'amma-uznyuenue saep. Ihdext Méccbayepa u ero mpuMeHEHUS.

14 S nepuble peakuuu, ux kinaccuduxanus. [Ipsmbie poIiecchl U peakiuu yepes co-
CTaBHOE SIAPO, PE30HAHCHBIE MPOLECCHI. JlelleHne TKENbIX sSAep oA ACHCTBHEM
HEUTPOHOB.

15.1lenHas peakuus AeseHus. SaepHbIe peakTOphl Ha TEIUIOBBIX U OBICTPHIX HEHUTPO-
Hax.

16.Peakiiuu cuHTE3a, yCIOBHUSI WX OCYIIECTBICHUS. ODHeprusi 3Be3n. [IpobGiiembr
YIPAaBJISIEMOTO TEPMOSIZIEPHOTO cuHTe3a (kpurepuit Jloycona).

17.29nemeHTapHbIC YACTHUIBI U UX XapaKTepUCTUKH. JIeNMTOHBI U aapoHbl. JlenToHHbBIE
nyoinetsl. Pesonanckl. MI30MybTUILIETHI.

18.dyHaamMeHTaIbHBIC YACTUIIBI U WX Kiaccudukarus. JIenToHbl, KBapKH U Tepe-
HOCYMKHM B3anmoaeicTBuil. KBapk-ienToHHass CHMMETpHS.

19.AnpoHbl Kak cOCTaBHbIE YacTHIbl. ApomaT U LBET KBapKoB. KBapk-ritooHHas
MOJIE/Tb CUIIBHOTO B3aUMO/ICHCTBUS.

20.00MeHHBIN MexaHu3M (pyHJAaMEHTaJIbHBIX B3auMoJieicTBUi. [loHATHE O eqUuHBIX
TEOPUSAX B3aUMOJCHCTBHM.

g1 b~ w

~N O

Bomnpoce! k kos1okBuymy Ne 1

1. MacmrabHbie ypoBHU MUKpoMUpa. Turbl GyHIaMEHTAIBHBIX B3aUMOICHCTBHM.

2. Meton paccesinus (IIOCTaHOBKA KCIEPUMEHTOB, KaHANbI, KHHEMATHKa). D¢ dek-
TUBHOE ceueHue. Pacnapl.
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9.

. UcTouHMKM yacTull. Y CKOPUTENHU. Y CTAHOBKHU CO BCTPEUHBIMU ITyYKAMHU.
. lerextopsl yactuil. Macc-CeKTpOMETPHI.
. CoctaB sipa, ero 3apsg U mMaccoBoe uuciio. HykinoH u moHsTue o (opmManuzme

HN30CIIMHA.

. Macca, sHeprusi CBsI3U U yieJIbHas SHEPTUS CBs3U sAnep. DopMa u pa3Mepsl saep.
. CllMH, MarHUTHBIA ¥ KBaJPYHOJIbHBIA MOMEHTHI SITIEP.
. Monemu anpa. Kanenbnast Mmogens simpa. @opmyna Beiinzekkepa. Moaens saep-

HEIX 000JI0YEK, MAarn4eCKHe YKclia.
SlnepHble CHIIbI U X OCHOBHBIE CBOMCTBA. [loHATHE O ME30HHOM TEOPHUH SAECPHBIX
cui. [InoHel n X CBOWCTBA.

10.PamnoakTHBHOCTD, THIIBI PAJMOAKTUBHBIX MPEBPAICHUI. 3aKOH PaliOaKTUBHOTO

pacmaja.

11.Mexanusmsbl anbda-pacnana. IKCIEPUMEHTAIbHbIE 3aKOHOMEPHOCTU. DHEPreTH-

YEeCKOE paccMOTpEHHE alib(a-pacmnaja.

12 Mexanusmsbl Oeta-pacrianga. Heiitpuno u ero cpoiictBa. Tumbl HeiTpuno. Heco-

XPaHCHHUC YCTHOCTHU B cia0BIX B33HMOH€ﬁCTBHHX.

13.T'amma-uznyuenue siep. Ipdext Méccbayepa u ero npuMeHeHUs!.

Bomnpocsl k KOJLIOKBHYMY Ne 2

. Slnepubie peakuuu, ux kiaaccudukaims. [Ipsmbie mporeccsl U peakiuu 4epes co-

CTaBHOE SIIPO, PE30HAHCHBIE MPOLECCHI. JIeeHne TIOKENBbIX SAep MO AEHCTBUEM
HEUTPOHOB.

. LlenHasa peakuus AeneHus. SnepHble peakTopbl Ha TEIUIOBBIX U OBICTPBIX HEUTPO-

Hax.

. Peakiuu cuHTE3a, yCIOBHS HMX OCYHIECTBIEHHUS. OHeprus 3Be3d. I[IpoOiiembl

yIpaBJsieMoro TepMosiIEpHOro cuHTe3a (kputepuit JlIoycona).

. DIIeMEHTapHbIE YaCTUIIbl U UX XapaKTepUCTUKU. JIeNTOHBI U aApOHbl. JIeNTOHHbIE

nyonetsl. Pesonancel. UI30MynbTHILIETHI.

. OyH/TaMEeHTAJIbHbIE YaCTHUIIbI U UX Kiaccudukarus. JIenToHbI, KBAPKU U TIEPEHOC-

YUKW B3aUMOAEUCTBUIN. KBapK-JIeNTOHHAS CUMMETPHUS.

. AJIpOHBI KaK COCTaBHBIE YaCTULIBI. ApOMaT U IBET KBapKOB. KBapK-ritooHHas MO-

ACJIb CHUJIBHOI'O B3aI/IMO,Z[eI\/'ICTBI/I$L

. OOMeHHBIN MeXaHu3M (PYHJIAMEHTAIbHBIX B3auMojielcTBuil. [loHsATHE O eaMHBIX

TEOPHUSIX B3aUMOICHCTBUI.

Tembl KypcoBbIX padoT

CBOIICTBAa HEUTPOHOB.

HyxkJI0H - HyKJIOHHOE B3aMMOACHCTBUE U CBOMCTBA SIEPHBIX CHUIL.
OKcrepuMeHTHI B (PU3KKE BHICOKUX SHEPTUH.

CoBpeMeHHbIe acTpOhU3NIECKUE TIPEICTABIICHUS.
Hykneocunres Bo BeeneHHOM.

SlnepHple peakuuuy B 3BE3/aX.

O0benmHeHne B3aUMOIEHCTBUN.

Kocmuueckue smyun. CocTaB v MPOUCXO0XKICHUE.

NP
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9. KBantoBas Bcenennas.

10.Hyxkneocunres.

11.Pu3uKa BEICOKMX DHEPTUH U DJIEMEHTAPHbBIE YACTHUIII.
12.Pu3uKa CTOIKHOBEHUH YILTPAPEIIITUBUCTCKUX SIAEP.

13. 5 nepHas pe3oHaHcHas GayopecIieHIINs.

14. 1eTeKTOpHhI YaCTHII.

15.'uranTCKuii JUMOJILHBINA PE30HAHC AaTOMHBIX SJIED.
16.B3anmoielicTBHE DIIEKTPOHOB U (DOTOHOB C ATOMHBIMU SIIPAMH.
17.9K30THUECKHE Sapa.

18.0mexTpoMarHuTHEIE B3AaUMOJIEHCTBUS SIIED.

19.Pu3uka HEUTPUHO.

20.JIa3epHO-2IEKTPOHHBIM HCTOYHUK PEHTIEHOBCKOTO U3JIYUYEHHS.
21. PagnoakTUBHBIE H30TOIIEL.

22.Knakue ClUMHTUIAIMOHHBIE JETEKTOPHI.

23.KBapkoBasi MOJIEIIb aJJpOHOB.

24 .S nepHo-bHu3nyecKkue METOAbI B XPOHOJIOTHH.
25.Jlerextupyromas cuctemMa SHMS na yckopurenne CEBAF.
26.TeopeTnueckre U TEXHUYSCKUE OCHOBBI SJIEPHON DHEPIETHKH.
27."Tsokennli" 2EeKTPOH U cyan0a BeellenHoid.

28.Temuast Mmatepus Bo BcelleHHOIA.

29. lerexktop ALICE. ®orounsiii ciekrpomerp PHOS.
30.BakyyMHBIE HACOCHL.

31.ITouck Macchl HEUTPHUHO B DKCIIEPUMEHTAX OeTa-paciaga TPUTHSL.
32.Okcnepument Paitneca u Koyona.

33.Heirpunnasa obceparopus B Cagdepu.

34.Heittpunnsie nerekropsl: Kamiokande-ll, Super-Kamiokande u Kamland.
35.baiikanbCcKuii IOABOIHBINM HEUTPUHHBIN TEJIECKOII.

36.0nucanue mosiBJICHUS MacC HEUTPUHO B paMKaX CTaHJIapPTHON MOIEIIH.
37.OcHMIISIINY 3apsKEHHBIX JICITOHOB, KAaK CJIEACTBUE OCHLISILIUA HEUTPHUHO.
38.OcIIsIiy HEUTPUHO.

39.KBapkoBast MOEIb aIPOHOB.

40.Moienp OATUMEPHOTO FrapMOHUYECKOr0 OCHILISITOPA.
41.Monenb akCHaJIbHO-CUMMETPUYHOI'O pOTATOPA.
42.]IByXKOMIIOHEHTHAsI MOJIEJIb SIAEPHOM KHUIKOCTH.

ITepeyeHb THMOBBIX 3224
1. [Ipoton ¢ kuHetnueckou sHeprueit T = 2 M»sB HanmeraeT Ha HENMOJBUXKHOE SIPO ¥ AU,
Omnpenenuts auddepeHnnanbHoe ceueHne paccessuus 8G/8L) Ha yron 8= 60°. Kax u3MeHHTCS Be-
auuuHa 1 depeHnaTbHOr0 CeUeHUs PacCesiHUA, €CIIM B KaUeCTBE PacCEMBAIOIIETO Apa BEIOpaTh
197 A 47
2. 3onoras tuactuHka TonmmHOoM | = 0,1 MM oOmywaercss mydykom c-yactun T = 5 MbB.
CKOJIBKO -9aCTHIl HA SMHHITY TEJIECHOTO YyIJia MalaeT B CEKYHAY Ha JAETEKTOp, PAcIIOIOKEHHBIN
1oJ yriom 5= 170° k ocu nyuka? [Inomanp narHa myyka Ha MumeHu S = 1 M.
3. [Ipu ynpyrom paccesitnuu 37aeKTpoHOB ¢ 3Hepruert T = 750 MaB Ha sapax “Ca B ceuennn
HaOronaeTcst TUGPaKIUOHHBIM MUHUMYM IOJT YTIIOM Byin = 18°. Ouenuts paznuyc aapa “Oca.
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http://nuclphys.sinp.msu.ru/students/chronology/index.html
http://nuclphys.sinp.msu.ru/students/shms.htm
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http://nuclphys.sinp.msu.ru/students/blmat/index.html
http://nuclphys.sinp.msu.ru/students/alice.htm
http://nuclphys.sinp.msu.ru/students/vacuum.htm
http://nuclphys.sinp.msu.ru/neutrino/newtrino_s/tr.html
http://nuclphys.sinp.msu.ru/neutrino/newtrino_s/R&C.html
http://nuclphys.sinp.msu.ru/neutrino/newtrino_s/sbr.htm
http://nuclphys.sinp.msu.ru/neutrino/newtrino_s/kam.htm
http://nuclphys.sinp.msu.ru/neutrino/newtrino_s/baik.htm
http://nuclphys.sinp.msu.ru/neutrino/newtrino_s/sm.htm
http://nuclphys.sinp.msu.ru/neutrino/newtrino_s/sm.htm
http://nuclphys.sinp.msu.ru/neutrino/newtrino_s/nosc.htm
http://nuclphys.sinp.msu.ru/students/quarks/index.html
http://nuclphys.sinp.msu.ru/nucmod/nucmod5.htm
http://nuclphys.sinp.msu.ru/nucmod/nucmod5_2.htm
http://nuclphys.sinp.msu.ru/nucmod/nucmod5_3.htm

4, OuEeHUTD MIIOTHOCTD AJIEPHON MATEPUU.

5. Maccsl HEHTpoHa M MPOTOHA B SHEPreTUUYECKUX €AMHMIIAX PaBHBI COOTBETCTBEHHO M, =
939,6 MaB n mp, = 938,3 MBB OnpeenuTh Maccy sapa “H B SHEPreTHUeCKHX eXMHUIAX, eCIH
SHEprus CBs3u AehUTpoHa B¢y ( H) =2,2 M»B.

6. Macchl HEHTpaIbHBIX aTOMOB B 2.€.M.: %o - 15,9949, o - 15,0030, BN - 15,0001. Yemy
PaBHbI SHEPIHH OT/ICIICHHS HEITPOHA H IIPOTOHA B siape -°O?

7. Cuntasi, YTO pa3HOCTb SHEPIUN CBA3M 3€PKAIBHBIX AJIEP ONPEIEISIETCA TOJIBKO pa3IndyueM
SHEPTHil KYJIOHOBCKOTO OTTAIKHBAHKS B 9THX SPAX, BBIYHCINT PaJUyChl 3ePKAIBHBIX sitep -Na
u 23Mg.

8. N3BecTHO, UTO BHYTPEHHMI JIEKTPUUYECKUN KBaAPYIOIbHBIA MOMEHT Qg sipa Ly paBeH
+5,9 dM2. Kakyio popmy umeer 510 spo? UeMy paBen mapamerp aedopMAaIy 9TOro spa’?

9. ONpe/IeTuTh 3HAYCHHS H30CIHHOB | OCHOBHBIX COCTOSHHIA siiep H30TONOB yriepoaa - —C,
uc 12 B3¢ o

10. AKTHUBHOCTb Ipernapara 32p paBHa 2 MkKu. Ckosbko BecuT Takol npemnapar? [lepuos mony-
pacriana Ty mos 82p paseH 14,5 cyTtok.

11.  Bo CKOJIBKO a3 YHCIIO PACIAO0B SACP PALHOAKTHBHOIO Hoxa -1 B TeYCHHE MEpBBIX CyTOK

131
OoJibllle YKciia pacagoB B TeUeHHE BTOPHIX cyTok? [lepmos momypacnaga u3oTora 3 paBen 193
qacam.
210
12. Omnpenenuts sHepruro W, BeiiensieMyto 1 mMr nmpemnapara “~ Po 3a BpeMmsi, paBHOE CpeHEMY
BpeMeHI/I KU3HU, €CITU TIPU OJTHOM aKTe pacrajia Belaensercs sueprus £ =5 MaB.
OHpG[[GJ'II/ITI) Op6I/ITaJ'II)HI>II/I MOMCHT I yHOCI/IMI)II/I Cr.'-‘-IaCTI/II_IeI/I B CJICAYIOIIMX pacagax:

s % Ra sz ay 7

5/2* 3/2°

oy 28169 Rn 2293?’11 Bipy
a) 6) B) M

14, Hcnosnb3ys 3HaYeHUs] MacCc aTOMOB, OINPEIAEIUTh BEPXHIOK TPAHUILY CIIEKTpa MO3UTPOHOB,

MCITyCKaeMBbIX TpU P -pacmaze siapa 2’Si. Macca aroma °'Si paBHa 25137,961 Mb»B, a 2Tl -
25133,150 M»B.

15. OrnpenenuTh SHEPTHIO0 OTAAYU slpa Li, oOpa3syrolerocsi Ipu e-3axBaTe B sJpe "Be. E
('Be) = 37,6 M»B, E,, ('Li) = 39,3 MaB.

16. DHEpruu CBsI3U siiep Uicd, 4n, 40 paBHBI COOTBETCTBEHHO 972,63 M»sB, 970,42 MaB u

971,61 MoB. Onpeenuts BO3MOKHbIe BUIbI P -pacmana sapa “4In.

17. Onpenenuth TUNBI U MYJIBTUIOIBHOCTH T-TIEPEXOJIOB:
1'—0%,2)1"—=0",3)2—=0",4)2"—3,5)2"—=3",6) 2" —=2".
18. Onpenenutbs NOPOroBO€ 3HAUEHUE FHEPTUM {-KBAHTA B peaklUU (POTOPOKIECHUS = °-Me30Ha

Ha MPOTOHE - i+ p —p + 7. Macca 7°-me3oma m = 134,98 MaB.
19.  PaccumrtaTh 3Hepruu 1 oporu peaxumii *>S(¥,p)*?P u *He(a,p)’Li.

Maccet - mporoma mp, = 1.00728 aem., sagep M (4He) = 4,00151 a.ewm.,
M ('Li) = 7,01436 a.e.m., M (3?P) = 30.96553 a.e.m., M (*°S) = 31.96329 a.e.m.
20. Haiiti mmupunsl I Bo30yKA€HHBIX COCTOSTHUN pa *"Fe, ecim nx CpeaHue BpeMEHa KU3HU

cocraBmsiot: 1(5/27) = 0.8%10% ¢, t(3/2) = 107 c. BosmoxHO iu PE30HAHCHOE TOTJIONIEHUE -
KBAHTOB, U3JIY4aeMbIX TIPU TIEPEXOAX U3 STHX COCTOSHHUIA, TOKOSIIIMCS SAPOM > Fe?

21.  OmnpenenuTh BEJIWYMHY CYMMapHOW KHHETHYECKOM SHEPrHMH 7 -ME30HOB, 00pa3yrouuxcs
npu pacnazie nokosimerocs K'-mesona: K* — «* + " + #". Macchl 10Kos 4acTuIl B HepreTuye-
CKHX €MHULIAX:

m(K") = 493,646 MoB, m(= ") = 139,658 M>B.
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22. Kakue u3 npuBeAEHHBIX HUXKE PEAKIMI O] ACHCTBUEM aHTUHEHTPHUHO BO3MOXKHBI, KaKHe

3aIpeIIeHbI 51 oueMy:
DVt p—=2n+1"2) Vet n—2p+ 13 3) Vet n —p+ 1,

23. [TocTpouTh U3 KBapKOB CIEAYIOIINE YaCTUIIBL: P, N, i, EO, EO, Ll

24. Kak MEHSIOTCS IpH omnepanuy 00pameHUs] BpEMEHHU CIISAYIONTUE BEIUYHHBI: HMITYJIBC, MO-

MEHT KOJIMYECTBA IBU)KECHMSI, SHEPIUs, BEKTOPHBIM U CKAISAPHBIM MOTEHIMAJIbI, HANPSKEHHOCTh
JIEKTPUYECKOT0 U MarHUTHOTO 110J1s17
25.  OmnpenenuTb KPUTUYECKHE YHEPTUHU DIIEKTPOHOB JJIS YTIIEpO/ia, aTFOMUHHSA, JKeIe3a, CBUHIIA.

TeMbl JIeKUMOHHBIX 3aHATHI

1. MacmrabHple ypOBHH MUKpOMHpPA. TUIIBI PyHIaMEHTAIBLHBIX B3aUMOICHCTBHM.

2. Metop paccesiHus (IIOCTAaHOBKA OIBITOB, KaHAIBI, KHHEMaTuka). DdekTuBHOe ceuenue. Pacma-
JbI.

3. Wcrounuku 4acTuil. Y CKOPUTEIH. Y CTAHOBKH CO BCTPEYHBIMU ITyYKAMHU.

4. JleTeKTOpsl YacTull. Macc-ClieKTPOMETPBHI.

5. CpoiicTBa aroMHbIX siaep. CocraB sipa, ero 3apsal U MaccoBoe uucio. HykioH u moHsitue o
dbopManu3mMe H30CTHHA.

6. Macca, sHeprus CBSI3U U yA€IbHAs SHEPIrus CBs3HU siaep. Popma u pazMepsl siaep.

7. CruH, MarHUTHBINA U KBaPYHOJIBHBII MOMEHTHI SIEP.

8. Monenu aromubIx siaep. KanensHast monens sinpa. @opmyna Beiinzekkepa. Moaens sepHbIX
000J104€K, Marn4ecK1e Yuca.

9. SlnepHble CHIIBI M X OCHOBHBIE CBOMCTBA. HyKIIOH-HYKIIOHHOE B3auMmo/eiictue. [lonstue o me-
30HHOM Teopuu sAIepHbIX cuil. [IMOHBI M UX CBOKCTBA.

10.PagroakTHBHOCTH, THUIIBI PAJAMOAKTHBHBIX IPEBPAIICHUNA. 3aKOH PaJIMOAKTUBHOTO pacIaja.

11.Mexanu3Mmsbl anbda-pacnaga u 6era-pacnana. Helitpuno u ero cBoiictsa. Tunsl HeliTpuHo. He-
COXpaHEHHE YETHOCTH B CIA0bIX B3aUMOJICHCTBUSAX.

12 T'amma-uznydenue saep. Iddext Méccbayepa u ero npuMeHeHUsI.

13.Snepubie peaknuu, ux knaccuduranus. [IpsmMbie mpomeccs M peakiiu 4epe3 COCTaBHOE SO,
pE30HAHCHBIE Npolecchl. [leseHne TSHKensIX saep Mo AeHCTBUEM HEHTPOHOB.

14 1lenHas peakus aeneHus. SnepHble peakTOpbl Ha TEMJIOBBIX U OBICTPBIX HEUTPOHAX.

15.Peakuiuu cuHTE3a, YCIOBUS UX OCYyLIECTBICHU. DHeprus 3Be3a. [Ipobiemsl ynpasiseMoro tep-
MOsIZIEpHOTO cuHTe3a (Kputepuii JloycoHa).

16.OneMeHTapHbIE YaCTUIIBI U UX XapakTepUCTUKU. JlenToHbl U aapoHsl. JlenToHHbIe 1yOneTsl. Pe-
30HAHCBHI. VI30MyJIbTUILIETHI.

17.®ynnaMeHTaNnbHbIE YaCTHUIIBI M UX KIaccH(UKalus. JIenToHbI, KBapKH U MEPEHOCYNKU B3aUMO-
nercreuil. KBapk-nenToHHass CUMMETpHS.

18.A1poHBI KaK COCTaBHbBIE YaCTHUIIBI. ApOMAT U IIBET KBapKOB. KBapK-TiIt0OHHAs MOJIEh CHIIBHOTO
B3aUMO/ICHCTBUA.

19.00MeHHBII MexaHu3M (yHIaMEHTAIbHBIX B3auMoaecTBU. [IoHATHE O €IUHBIX TEOPUSIX B3aU-
MOJICHCTBUU.

Tembl IpaKTHYECKUX 3aHATHHI

1. Macmrabuple  ypoBHH MHKpomHpa. CpaBHEHHE XapaKTepHUCTUK aTOMOB U SJEp.
OyHIaMEHTAIbHBIE B3aUMOJEHCTBUA.
Merton paccesiaust. D deKkTuBHOE ceueHue.
XapaKkTepruCTUKU aTOMHBIX JIEP U AAEPHBIX YaCTHUILL.
DHeprus cBA3u aaep. Monenu saep (Mozensd pepMu-raza, 000J04eyHast MOJAETb).
PannoakTuBHBIE NpeBpalleHus siep. 3aKOH paJAHOaKTUBHOIO pacnaga. Anbda- u Oera-
pacnassl.
lMamma-uznyuenue sanep. Iddext Méccbayepa.
7. SlnepHble peakiyu, 3aKOHbI coxpaHeHHs. CedyeHus U BBIXOJbl. Peakiuu JeneHust U peakiuu

CUHTE3a sijIep.

arwN

o
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8. BsaumopeiicTBue 3NMeMEHTapHBIX YacTull. Pacman yactui.
9. BuyTpeHHHE CBOWMCTBA 3JIEMEHTAPHBIX YacTHUIl. KBapKOBBIN cOCTaB OapHMOHOB U ME30HOB.

Tabmua 9.
[IpuMeps! O1IEHOYHBIX CPEJCTB C KJIIOUaMH MPABHIBHBIX OTBETOB
. Bpewms BEI-
Tun 3ana- [IpaBunbHBIN P
Ne i/ dopMyHpoOBKa 3aaHUs [IOJIHEHUS
HUS OTBET
(B MMHYTaX)

IIK-1. CriocoOHOCTBIO MCIOJB30BaTh CIENUAIM3UPOBAHHBIE 3HAHUA B 0071aCTH (PM3HMKH Ul OCBOEHUS
POMITBHBIX PU3MIECKUX TUCIATIIAH

1. 3amanne | Maruyeckue yucia npecTaB- 3 1
3aKPBITOTO | JICHBI B PSIAY:

THIIA 1) 2,5, 20, 28, 60, 82 u
126
2)2,4,8,20,28,50,82u
125

3)2,8,20,28,50,82u126

2. BriGepute BepHOE CyXKICHHUE: 3 1
1) HyksioHBI, OBUTasch B IIO-
TEHUHAIBHOM  sIME€,  MOTYT
HaXOJUTHCS HE TOJIKO Ha pa3-
JUYHBIX JIUCKPETHBIX SHEpre-
TUYECKUX YPOBHSX.

2) OOo3HayeHUE YpOBHEU
HYKJIOHA B Siipe WJIH CUCTeMa-
THKa YpOBHEH HMEET Cleny-
o Buid. IlepBoi craBuUTCS
OykBa, oOo03Hauaromas KBaH-
TOBOE YHCJIO OpPOHUTAIBHOIO
MOMEHTAa, 3aTeM clieAyeT Hud-
pa IJIaBHOTO KBAaHTOBOT'O YHC-
na.

3) OCHOBHBIC COCTOSIHUSI [1Ba-
Kbl Marm4ecKuX siaep TOIK-
HBI IMETh XapaKTepHcTuky 0,
T.€. KaXKJasl 3aojIHeHHas 000-
JIOYKa UMEeT HYJIEBOM CIMH U
MI0JIO)KUTETIbHYIO YETHOCTD.

3. CaoiictBoM [B-pacmama He siB- 3 1
JSIETCS:

1) ChekTp  HCIYCKaeMBbIX
SIICKTPOHOB SIBJISIETCS HETIpe-
PBIBHBIM

2) Kpome nmextpona (mo3m-
TpOHA) B mporiecce [-pacmania
Sapa  WCIYCKAeTCs  TakKe
HEWTpaJibHAsl YacTHIA Ve CO
cniHOM S = 1/2.

3) Chektp  HCIyCKaeMbIX
JIIEKTPOHOB  SIBIIICTCS  TIpe-
PBIBHBIM
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Ne i/t

Tun 3ana-
HUS

DopMynHMpoBKa 3a1aHus

[IpaBunbHBII
OTBET

Bpewms BbI-
TIOJTHEHUS
(B MUHYyTaX)

Kakoro u3 HazBaHuii 371€MeH-
TapHBIX YACTHII HE CYLICCTBY-
er?

1) Crpannas

2) BeaymHas

3) OuapoBaHHas

4) IlpenectHast

Slnpa, Haxonsuuecss B Mera-
CTaOMITBHBIX COCTOSTHHSIX,
Ha3bIBAIOT

1) HyKI0HaMHU

2) Me30HaMH

3) u3zomepamu

10.

3aganue
OTKPBITOTO
THIIA

Crenenn  cBOOOOBI  MOIKHO
KJIacCU(UIUPOBATh Ha

1) Snepnas maTepusi M Ka-
IeJIbHAsg MOJICIIb

2) KomnektuBHas u 06001I€eH-
Has

3) KoyutekTuBHBIE W OJHOYA-

CTHUYHBIC

PanoakTHBHOCTh MPHPOIHBIX
coJjieil OblIa OTKpbITa

1) A. Bekkepenem

2) ®. u U. Kropu

3) O. bop, b. MotTenbcon

[lo dopmyne HMXe BBIUUCIHS-
ercs :

YUCTIO HEUMPOHO8 8 OAHHOM NOKONEHUU

k=
YUCTIO HEUIMPOHO8 8 NpPeobloyueM NOKOIeHUl

1) xodbduuueHT pa3MHOXKe-
HUsI HEUTPOHOB B CUCTEME

2) kod(dduimeHT pazMHOKeE-
HUs B 0ECKOHEUHOU cpejie
3)K03(hGUIHEHT COMHOKEHHSI

Kanenpnast Mmonens pa3zpabdo-
TaHa...

1) bop, ®penkenn

2) B. Baiickond, I'. dembdax

3) M. Temnmepr-Maiiep, U.
Wencen

OCHOBHBIM pe3yJIbTATOM Ka-
NeTTbHOW MOJICN SIBJISIETCS TI0-
JTysMIupudeckas popmyia

1) Beiimzekkepa

2) M. I'ennepr-Maiiepa
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Ne i/t

Tun 3ana-
HUS

DopMynHMpoBKa 3a1aHus

[IpaBunbHBII
OTBET

Bpewms BbI-
TIOJTHEHUS
(B MUHYyTaX)

3) Kynona

IIK-4. CriocoGHOCTBIO MPUMEHSTH Ha MPAKTUKE MPO(ECCHOHATBHBIC 3HAHUS U YMEHHSI, T10.

OCBOCHHUHN HpO(bI/IJ'II)HI)IX (bI/ISI/I‘lCCKI/IX JUCHUILINH

JTy4eHHBIE TIPU

11.

3aganue
3aKpPBITOIO
THUIIA

B peaktope HE mnpoucxoauT
CIICAYIOUIMIA TIPOIIeCC:

1) BeIrOpaHKUe ¥ BOCIIPOU3BO/I-
CTBO TOPIOYETO;

2) oTpaBlicHHE aKTHBHOM 30HbI
OCKOJIKAMH JICTICHUS, KOTOPbhIE
paMOAaKTUBHBI M MOTYT WH-
TEHCHBHO MOTJIONIATh HEHTPO-
HBI,

3) morjoIieHHe Tera 3a c4Yer
JK30TEPMHUYECKOU peaxkuuu
JICTICHYS,

4) oTpaBJICHUE 3AIUTH U KOH-
CTPYKTHBHBIX MaTepHalioB
HEHTPOHAMHU, YTO BEJET K BTO-
PHUYHOI paJiMOaKTHBHOCTU U K
W3MEHEHUIO UX CBOMCTB.

3

1

12.

K OCHOBHBIM XapaKTepUCTH-
KaM 3JICMEHTAPHBIX YaCTHIl He
OTHOCHTCS:

1) coOcTBEHHOE BpEeMst )KU3HU
2) TPOCTPAHCTBEHHAS  YeT-
HOCTh

3) HeWTpaIbHOCTh

4) macca

13.

Kakue u3 HIDKeIepeyncieH-
HBIX YaCTHIl HE OTHOCATCS K
2JIEMEHTapHBIM?

1) Bo3on Xwurrca

2) Keapku

3) AToMHOE SIIpO

4) HeiitpuHo

14.

Teopust XUMUYECKHUX IIETTHBIX
peakiuii 6pU1a pa3paboTana
1) A.b. 3enpaoBUYEM

2) 10.b. XaputoHom

3) H.H. CemenoBsiM

15.

Heittpuno oTHOCAT K
1) Jlentonam

2) KBapkam

3) Aaponam

16.

3aganue

[Tpu kaxa0M a-pacrajie 4uciio
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Bpewms BbI-

Ne n/mt Tun 3axa- DopMynHMpoBKa 3a1aHus HpaHitbHbIH MIOJTHEHUS
HUs OTBET (B MUHYTAX)
OTKPBITOTO | IIPOTOHOB Z U YUCIIO HEUTPO-
TUIA HOB B JIOUYEPHEM siIpe MO OT-
HOIICHHUIO K MATEPUHCKOMY
1) yBenu4uBaeTcs Ha JBE €U~
HULBI (YUCIIO HYKJIOHOB — Ha
4)
2) yMEHBIIIAeTCs Ha JBE CIU-
HULBI (YUCIO HYKJIOHOB — Ha
1)
3) yMeHbIIaeTcsl Ha JBE CIH-
HULIBI (YUCIO HYKJIOHOB — Ha
4)
17. Heiitpon ObLT OTKPBIT 3 1
1) JIrx. TomcoHOM
2) I1.A.M. Tupakom
3) x.UsaBukom
4) K. AniepcoHom
18. [TpaBuio CMEILECHUS 1 1
(®.Conmu, K.dasuc, 1913 r.)
yKa3aHO B IIYHKTE:
I)A=4n+C
2)A=2n+C
3)A=n+4C
19. BrniepBbie sifepHy0 peakiuio, 1 1
OoMOapaupyss  Oo-4acTHUIIAMU
aTOMBI Ta3000pa3HOro a3oTa
HaOJIrO 1Al
1) Pezepdopn
2) bop
3) Beitmzeiikkep
20. MexaHn3M MNpsAMBIX peakuui 2 1

(C. batnep, 1953) umeer me-
CTO B ClTy4ae

1) saepHBIX peakIuii, KOTOpbIC
MPOTEKAIOT JOCTATOUYHO ME/I-
JIEHHO, OOBIYHO 32 BpEMEHA T ~
102 c.

2) OBICTPBIX YACTHII, KOT/Ia
HaJICTAIOIIAs YaCcTUIIA B3aH-
MOJIEUCTBYET JIUIIb C OT/IENTb-
HBIM HYKJIOHOM sIJIpa WA He-
O0JIBIION TPYNIOi

3) oOpa3oBaHHS COCTaBHOTO

236 1*
snpa ‘g, U
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[ToJTHBI KOMITJIEKT OIEHOYHBIX MATEPUAIOB MO AUCHUILTUHE (MOIYI0) ((POHI OLIEHOYHBIX
CPENICTB) XpaHUTCS B AJICKTPOHHOM BHJI€ Ha Kadeape, yTBEpKIaIel pabouyo mporpaMmy Juc-
[UTUTHHBI (MOYJIst), ¥ B LIeHTpe MOHUTOpPUHTA U ayJuTa KauecTBa 00 yUeHUSI.

7.4. MeTtoguyeckue MaTepHaJibl, ONpeae/siionie NpoueAypbl OLeHUBAHUA pPe3yJibTa-
TOB 00y4eHMsI 0 TUCHUIIMHE (MOIYJII0)
OneHka 10CTHKEHUH CTyIeHTOB cTpouTcs Ha ocHoBe cucteMbl BAPC (Ilpuka3 pekropa ot

13.01.2014 1. Ne 08-01-01/08) mO3HAKOMHUTBCS C KOTOPOM MOKHO IO  CCBUIKE
http://asu.edu.ru/images/File/llil_5/ATT00072.pdf .
MaxkcuManbHOe KOJIMYECTBO OaJIoB 32 paboTy
Ne | KontpoJsupyembie Meponpu- KosaunuyecTBo MakcumanbHoe Cpoxk npeno-
n/n ATUS MeponpusTuii/ KOJIUY€CTBO CTaBJICHUS
0aJLIbI 0aJI10B
OcHoBHOI1 0J10K
1. | KomtokBuym 212 20
2. | Terpagp c IeKuusMu 1/1 4
3. | KonrponbHas paboTa 2/2 30
4. | Terpaap 1o NpaKTHKE 1/1 6
Bcero 60
Byok 6onycoB
5. | OTrcyrcTBUE NPOMYCKOB (JIEK- 4
[[UH, TPAKTUYECKUX 3aHIATUIN)
6. | AkTuBHas paboTa Ha 3aHATHIX 4
7. | CBOeBpeMEHHOE BBIMOTHEHHE 2
3aJaHUI
Bcero 10
JlomoiHUTEIbHBII 0J10K
8. | Dxzamen |
Hroro 100
Cucrema mrpados
Iloka3zarTenb banbl
Onoznanue (18a u 60ee) -2
He roToB Kk npakTuyecKkoMy 3aHSTHIO -2
Hapymienne quciiumivHel -2
[Tpomycku nekuuii 6€3 yBaKUTENbHBIX IPUUYHH -2
(32 OJIHY JIEKITHIO)
[Tpomycku npakTUYECKUX 3aHATHI 0€3 yBaKu- -2
TEIbHBIX MPUYHH (32 OJTHO 3aHITHE)
He cBoeBpeMeHHOE BBHITTOJHEHHE 3aaHUs -2
Hapymenne TeXxHUKH 6€301aCHOCTH -1

[Ipu nepecnaye sk3ameHa (3auera) U3 peUTUHTOBOrO Oaiia CTYJAEHTa BHIYUTAETCSA:

- epBas nepecaaya — 5 6amion

- BTOpas nepecaada — 10 6amoB
dopMHUpOBaHUE WTOTOBOM OIGHKH M0 JUCIHHUIUIMHE C HCIOJIh30BAaHHEM OallIbHO-
PEUTUHTOBOM CHCTEMBI OCHOBBIBAETCS HA CICAYIOIUX KPUTEPHSIX

XapakTepucTUKa OTBETA Ouen | PeilTuHrOBBIE
Ka OaJubl
1 2 3
JlaH moNHBIN, pa3BepHYTHIM OTBET HA MOCTABJIEHHBIA BOMNPOC, MTOKa3aHa COBO- | S5+ 96 - 100
KYITHOCTh OCO3HAaHHBIX 3HaHWH 00 OOBEKTe, MPOSBISIIOMASACS B CBOOOTHOM
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OINCPUPOBAHUU TIOHATHAMH, YMEHUU BBIIEIUTH CYLIECTBEHHBIE M HECYyIIe-
CTBEHHBIE €r0 NMPHU3HAKH, TPUIMHHO-CJIECICTBEHHbIC CBSA3U. 3HaHHE 00 00BEKTe
JIEMOHCTPHUPYETCs Ha (pOHE MOHUMAHHUS €ro B CHCTEME JJaHHOW HayKH U MEX-
JUCHUTUTMHAPHBIX cBsi3edl. OTBET (hopMyIHpyeTcsl B TEPMUHAX HAYKH, H3JI0KEH
JUTEPATYPHBIM SI3BIKOM, JIOTMYEH, J0KA3aTEeICH, NEMOHCTPUPYET aBTOPCKYIO
IO3ULMIO CTYACHTA.

Jlan monHBINA, pa3BEepHYTHIM OTBET HA MOCTABIEHHBIM BOINpPOC, MMOKa3aHa COBO-
KYITHOCTh OCO3HAHHBIX 3HaHHUN 00 00BEKTe, JOKa3aTeIbHO PACKPBITHI OCHOB-
HBIE TOJIOKEHUS TEMBI; B OTBETE IPOCIIEKUBACTCS YETKasi CTPYKTYpa, JOoruye-
CKasl TOCJIEA0BATEIbHOCTh, OTPAXKAIOIIAsA CYIIHOCTh PACKPBIBAEMBIX MOHSATUH,
TeopuH, siBjeHui. 3HaHue 00 00bEKTe AEMOHCTpUPYETCs Ha (OHE MOHUMAHUS
€ro B CUCTEME JaHHOW HAyKU M MEKIUCUUIUTMHAPHBIX CBsi3eil. OTBET U3JI0KEH
JUTEPATypPHBIM SI3BIKOM B TEPMHUHAX HAyKH. MOTYT OBITH TOMYLICHBI HEJOUETHI
B ONpPEJICJICHUU TOHSITHM, UCIIPABICHHBIE CTYJICHTOM CaMOCTOSITEIbHO B IPO-
[ECCe OTBETA.

91-95

JlaH monHBINM, pa3sBepHYTHIM OTBET HA IOCTABJICHHBIM BOIPOC, OKA3aTEIbHO
PacKpbITBl OCHOBHBIE IIOJIOKEHHSI TEMBI; B OTBETE IPOCIEKHUBACTCA YETKas
CTPYKTYypa, JOrMYeCKas II0CIE€N0BATEIbHOCTb, OTPAKAKOMAs CYIIHOCTh pac-
KPBIBAEMBIX MOHATUH, TEOPUH, sABJIeHUN. OTBET U3JI0KEH JIUTEPATYPHBIM SI3bI-
KOM B TCPMHHAX HAYKH. B otBeTe AONYIICHBI HEAOYCThI, UCIIPABJICHHBIC CTYy-
JEHTOM C IIOMOIIBIO NPENOJABATEIS.

86 - 90

JlaH 1oJIHBIN, Pa3BEPHYTHIA OTBET HA ITOCTaBJICHHBIN BOIPOC, IOKA3aHO YMEHHUE
BBIICJIUTh  CYIECTBEHHbIE W  HECYILECTBEHHBbIE IPU3HAKU, IPUYUHHO-
cleCTBEHHbIE CBA3U. OTBET YETKO CTPYKTYPUPOBAH, JOTUYEH, U3JI0KEH JIUTE-
paTypHBIM A3BIKOM B TEPMUHAX HayKH. MOTyT OBbITh JOMYILEHbl HEA0UYEThl MU
HE3HAaYUTENbHbIE OLIMOKY, UCIIPABJICHHbIE CTYJJEHTOM C ITOMOIIBIO IIPEIo/iaBa-
TEJsL.

4+

81-85

JlaH noJIHBIN, Pa3BEpHYTHIA OTBET HA ITOCTaBJICHHBIN BONPOC, IIOKA3aHO YMEHUE
BBIJICIUTh  CYIIECTBEHHBIE M  HECYLICCTBEHHbBIE IIPU3HAKH, IPUYUHHO-
CIIeICTBEHHBIE CBsI3U. OTBET YETKO CTPYKTYpPUPOBaH, JJOTUYEH, U3JI0KEH B TEP-
MHUHaX Haykd. OJHAKO JOMYIIEHbl HE3HAUUTENIbHbIE OLUIMOKM WM HEJIO0YETHI,
VICITPABJIEHHBIE CTYACHTOM C ITOMOIIBI0 «HABOJSIINX)» BOIPOCOB

76 - 80

JlaH TOJIHBIM, HO HEJOCTATOYHO IOCIIEOBATEIbHbBIM OTBET HA IMOCTaBJICHHBIN
BOIPOC, HO IIPHU 3TOM IOKa3aHO YMEHHE BBIJICIHUTH CYIIECTBEHHbIE M HECYIIle-
CTBEHHBIC NPU3HAKU U NPUYMHHO-CJIEICTBEHHBIE CBSI3U. OTBET JIOTUYEH U W3-
JIO’)KEH B TEPMHMHAX Hayku. MoryT ObITh gonyuieHsl 1-2 ommOku B onpexaene-
HUY OCHOBHBIX IIOHATUM, KOTOPBIE CTYJNEHT 3aTPYJHAETCS UCIPABUTH CaMOCTO-
ATEIBHO.

71-75

Jlan HeIOCTaTOYHO MONHBIA W HEAOCTATOYHO pa3BEepHYTHIM OTBeT. Jlornmka u
MOCJIEI0BATENbHOCTh M3JIOKEHUSI MMEIOT HapylieHus. JlomyiieHsl OmHMOKH B
PACKpPBITUU TOHATHHA, yrnoTpeOiieHnn TepMUHOB. CTyIEHT HE CIOCOOEH caMo-
CTOATCIIBHO BBIACIIUTE CYIICCTBCHHBLIC M HECYHMICCTBCHHBIC NPHU3HAKU W IIPH-
YHHHO-CJICJICTBEHHBIE CBSI3U. CTYIEHT MOXKET KOHKPETU3UPOBATH 0000IIEHHBIE
3HaHUA, JOKa3aB Ha IMPUMEpPaxX UX OCHOBHBIC IMOJOXCHUA TOJIBKO C ITOMOIIIBIO
npenoaaBarens. PeueBoe

odopmiteHre TpeOyeT MOMPaBOK, KOPPEKITHH.

3+

65 -70

JlaH HEMOJHBINA OTBET, JIOTUKA M MOCIIEA0BATEIbHOCTh U3JI0XKEHUS UMEIOT CY-
IIECTBEHHbIE HapylleHus. JlomymieHsl rpyOble OMMOKM MpU ONpEaeIeHUU
CYIIHOCTH PacKpbIBA€MbIX MOHSATHH, TE€OpUH, SBJICHUH, BCIECTBHE HETOHUMA-
HUS CTYACHTOM HUX CYHICCTBCHHBIX U HECYHICCTBCHHBIX IMMPHU3HAKOB U cBs3ei. B
OTBETE OTCYTCTBYIOT BBIBOJbl. YMEHHE PACKPBITh KOHKPETHBIE MPOSIBICHUS
0000111eHHBIX 3HaHUN He moka3aHo. PeueBoe odopmiienne TpeOyer nmonpasok,

60 - 64
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KOPPEKIIHH.

Jlan HenonHbli 0oTBET. IIpHCyTCTBYET HENOIMYHOCTH M3N0kKeHUs. CTyAEeHT 3a-
TPYAHSAETCS C JJOKa3aTeIbHOCThIO. Macca CylIeCTBEHHBIX OIIMOOK B OIpeiee-
HUSX TEPMUHOB, TIOHATHIA, XapaKTepUCTHKe (aKTOB, ABIeHHUH. B oTBeTe 0TCYyT-
CTBYIOT BbIBOJBI. Peub HerpamoTHa. [Ipy oTBETE Ha AONOJIHUTENBHBIE BOIIPOCHI
CTYJIEHT HaUYMHAET OCO3HABATh CYIECTBOBAHUE CBS3U MEXAY 3HAHUSAMM TOJIBKO
110CJI€ MOJCKA3KHU NPENOIaBaTes.

51-59

JlaH HEMOIHBII OTBET, NPEACTABISIOMNI COO0H pa3pO3HEHHBIE 3HAHUS 110 TEME
BOIpPOCAa C CYLIECTBEHHbIMU OLIMOKaMu B onpeneneHusx. I[IpucyrcTByroT
(parMeHTapHOCTh, HEJIOTUYHOCTh H3JIO0KeHUs. CTyIeHT HE OCO3HAeT CBS3b
JAHHOTO TOHSATHUSA, TEOPUH, SIBJICHUS C APYIMMU OOBEKTaMU AUCUUILUIMHBL. OT-
CYTCTBYIOT BBIBOJIbI, KOHKPETU3ALMs U JOKA3aTEeIbHOCTh U3JI0KeHUs. Peub He-
rpaMoTHast. J[ONOJHUTENIBHBIE W YTOUYHSIOIIME BOIPOCHI IPENOAABATENSA HE
IIPUBOJAT K KOPPEKLMU OTBETA

CTYJEHTA HE TOJBKO Ha IIOCTABJIEHHBII BOIIPOC, HO U Ha IpYyIrHe

BOIIPOCHI TMCIUIUIMHBI.

2+
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8. YUEBHO-METOJUYECKOE U WH®OPMAIMOHHOE OBECHEYEHHUE
JUCLUILIMHBI (MOLYJIS)

Ha mepBoM 3aHSTHUU CTYIEHTHI (B JIUIE CTAPOCTHI TPYIIbLI) MOIy4aloT OT Mpe-
nojaBaTelNsi MeTOANYECKIEe PEKOMEHIAINY TT0 U3YYCHHUIO Kypca, KOTOPbIE BKIIOYAIOT
TEMBI U COJEPIKAHUS 3aHSATHI, BOIPOCH! K ABYM 3alUIAHUPOBAHHBIM KOJJIOKBHYMaM U
CIIMCOK HEOOXOAMMOH nuTepaTypbl. MeToanuecKue yKa3aHHUs PEeKOMEHIYeTCs Mpu-
HOCHUTh Ha Ka)J10€ 3aHSITHE, YTOOBI «OTCIICKHUBATHY» PACCMOTPEHUE BOIPOCOB IMPEY-
CMOTPEHHBIX JIJI1 OTBETOB Ha KOJUTOKBHYyMax. KpoMe Toro HeoOXoaumMast TurTeparypa
BBIJIACTCS B JICKTPOHHOM Buje, B hopmare .djvu u .pdf. CtynenTsl nepesn kaxmoi
JCKIMeW HW3ydYaloT MaTepualibl, MOJYYCHHBIC OT MperojaBaTes Ha MPeIblIylei
nexiun. J{jist TOBBIIEHUsS] pSUTHHTA ISl CTYACHTOB pa3paboTaHa CUCTEMa JIOTIOJTHU-
TEJIbHBIX 3aHATHH, BKIIOYAIONUX B CeOS MCCIICIOBATEIbCKUE, TEXHUUECKUE U MTPaK-
TUYeCKre 3a1anus. [1oJydnTh UX MOXKHO B TCUCHHE MEPBBIX JIBYX HEICTh HHIUBUIY-
aJIbHO.

C ucnonp30BaHNMEM H3YYCHHBIX METOAOB PELICHHS 3a]a4 pa3ouparoT JOoMarll-
HUE 3a]1a41 U TPEJICTABIAIOT UX Ha 3aHATHSIX. J[J1s1 BRICTaBIECHHSI MPOMEKYTOYHOTO U
UTOTOBOTO PEUTHMHTOB pa3paboTaHa CUCTEMa JOMAIIHUX M ayJUTOPHBIX KOHTPOIb-
HBIX paboT.

VYdeOHble MaTepuabl Ui TOATOTOBKU K JISKITMOHHBIM M MTPAKTUYECKUM 3aH -
TUSM pa3MelieHsl Ha caite http://moodle.asu.edu.ru/, mormHOM M maposieM Ui J10-
CTyIa SIBJISIETCSI HOMEP 3a4CTHON KHIKKH.

®opMBI KOHTPOJIS: KOJUTOKBUYMBI, TEMAaTHYECKUE TECThI, TEMAaTUYECKHUE CPE3BI,
KOHTPOJIbHBIE pabOThI, OTYETHI IO JIA0OPATOPHBIM padboTam.

Ha mepBoM 3aHATHU CTYIEHTHI (B JIUIE CTAPOCTHI PYIIIbI) MOIYYalOT OT Mpe-
T0JJaBaTEIIsl METOAMYCCKIE PEKOMEH AN TI0 U3YYCHHUIO Kypca, KOTOPhIC BKIFOYAIOT
TEMbI U COJICPIKAHUS 3aHSATHI, BOMPOCHI K ABYM 3alITAHUPOBAHHBIM KOJJIOKBHYMaM H

CITUCOK HEOOXOIUMOM JIUTEPATYPHI.
a) OcHOBHas IUTEpaTypa:

1. CagenbeB U.B. Kypc o6uieit puzuku. T.3. CII6.: Jlans, 2009.
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2. Cusyxun /J.B. O6umii xypc ¢usuku. T. V. AtomHas u sinepHas ¢usuka. M.:

duzmatiut, 2006.

Caxapos /[I.1. Coopuuxk 3anau no ¢pusuke. CII0.: Jlans, 2008.

Hponor U.E. 3anauu o obmieit pusuke. CII6.: Jlans, 2009.

0) JononmuuTenpHas TUTEpaTypa:

Myxun K.H. DkcnepumenrtanbHas saepHast pusuka. M.: Aromuzaat, 1983.

HaymoB A.M. ®u3nka aTOMHOro siapa M 3jieMeHTapHbIX dactul. M: Ilpocseme-

Hue, 1984,

[upoxos KO.M., FOnun H.II. SAnepnas ¢pusuka.— M.: Hayka, 1972.

8. I'muz0ypr B.JI., Jlesun JI.M., PabunoBuu M.C., CuByxun [1.B.O6mmii kypc ¢pu-
3uku. COopHuk 3anay. B 5 kaurax. Kaura 5. Atomnas ¢usuka. @usuka siapa u
ajeMeHTapHbIX yactull. M.: ®uzmariur, 2006.

9. benonyukun B.E. [u 1p.] Kypc o6mieit uzuku. M.: @duzmatiaut, 2001.

10.benonyukun B.E. [u ap.] 3agaun nmo o6mieit puszuke. M.: duszmatiut, 2001.

11.UponoB WM.E. COopHuk 3agady 1O aTOMHOM M  sAAEpHOM  (PUBHKE.
M.:Dneproarommsaar, 1984.

12 . KanamaukoB M.I1., KoxxeBankoB H.M. ®usnka. MHTEpHET-TecTHpOBaHNE 0a30-
BBIX 3HaHuu. CIIO6.: Jlans, 2009.

13.Banantsn JI. CybaromHas ¢pusuka: saapa u 9actuisl, T.1-2.— M.: Mup, 1986.

14. 1y6oBoit 3.1. TanHCTBEHHBIII MUpP 3JE€MEHTApPHBIX YacTUl.— M.: AtoMu3iar,
1979.

15.KnumoB A.H. Snepnas ¢pusuka u sigepasie peaktopbl.— M.: Atomusnar, 1971.

16.Ham6y E. Kapku.— M.: Mup, 1984.

17.0xynb JI.b. ®uszuka snementapubix yactuil.— M.: Hayka, 1984.

18.0xynb JI.b. a B y... Z (OnemenTtapHoe BBeJeHUE B (PUBHKY AJIEMEHTAPHBIX Ya-
ctun).— M: Hayka, 1985.— 112 c.- (bubnnoreuka "Kpant". Beim. 45.)

19.ITycroBanoB I'.E. ATromuas u sineprast pusuka. M.: u3n-so MI'Y, 1968.

20.®epmu J. Jlexmuu mo atomuou pusuke. M.: duzmatiut, 2001.

21.Claus Grupen. Grundkurs Strahlenschutz. Praxiswissen fiir den Umgang mit radi-
oaktiven Stoffen. Springer, 2003.

22.Claus Grupen. Astroteilchenphysik. Das Universum im Licht der kosmischen
Stralung. Vieweg. 2000.

23.13Bo3unkoB B.A., Caynkuii A.M. Pemenne 3amad nmo u3mMke Ha KOMIBIOTEPE.
M.: [Ipoceemenue, 1999.

24.PamukoB B.U., Pomrane A.C. UuciaeHHble METOIBI peIicHUs (PU3UIECKUX 3aj1ad.
CII6.: Jlanb, 2005.

25.Duzuka Mukpomupa. Manenbkas sHuukiaoneaus. [[1. pen. J.B. Iupkos]. M.:

Coserckas >Hnukaoneaus, 1980.
B) Ilepeduenn pecypcoB MH(pOpPMaIMOHHO-TEIEKOMMYHUKAMOHHON cetn «HTepHET», He-
00XOAMMBI /11 OCBOCHUS JUCHUIUIMHBI (MOIYJIS)
1. OnexTpoHHbIA Katanmor HayuHoii 6mbmuorekn AI'Y mHa 6aze MARK SQL HIIO «MH-
bopm-cuctem».

B~ w

o ol

~

https://library.asu.edu.ru
2. DnexkTpoHHas OUOINOTEKa «ACTpaxaHCKHI rocy/1apCTBEHHBI YHUBEPCUTET» COOCTBEH-
HOU reHepanuu Ha snekTpoHHoi miatdpopme OO0 «BUBJIINOTEX.
https://biblio.asu.edu.ru
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Yuemnas 3anuce oopaszosamenvrozo nopmana AI'Y
(Pecucmpayus 6 905 ayoumopuu. Ilpucmpoti)
Jlocmyn ¢ komnvromepos cemu AI'Y

3. Dnekrponnas Oubnmoreunas cucremMa (ObC) OOO «llomurexpecype» «KoHCyabTaHT
cTyaenTtay. MuoronpoduibHbI 00pa3oBatenbHblii pecype "KoHCynbTaHT cTynaeHTa" —sIBISETCS
AJICKTPOHHOM OMOJIMOTEYHOM CHCTEMOM, MPEIOCTABIISIIONIEH HOCTYN yepe3 ceTh MHTepHeT K yueo-
HOW JIUTEepaType U JAOMOIHUTEIBHBIM MaTepraliaM, MPUOOPETCHHBIM Ha OCHOBAHUU MPSMBIX JIOTO-
BOPOB ¢ mpaBooOyanatensimu. Kartanor B HacTosimmee Bpemsi cogepxut okosno 15000 HanmeHoBa-
HUM.

www.studentlibrary.ru
Pecucmpayus ¢ komnviomepos AI'Y

4. DnextponnHas Ooubmmoreunas cucrema (ObC) OO0 «llenTp 1mubpoBoOi TUCTPUOYITUIY
«KHUT'A®OH/I». DnekTpoHHO-0MOIMoTeuHasl cucTeMa pa3pa0doTaHa B IENsX JIETallbHOTO XpaHe-
HUS, PacCHpOCTPAHEHHUS W 3aIlIUThl HU(POBOrO KOHTEHTA Y4eOHO-METOAMYECKON JUTEepaTyphl AJs
BY30B C yCJIOBHEM 00s3aTELHOTO COOMIOICHUS] aBTOPCKUX U CMEXHBIX mpaB. ObecrieynBaeT IIu-
POKHi1 3aKOHHBIA AOCTYN K HEOOXOAUMBIM JJisi 00pa30BaTEeIbHOrO MPOIecca U3AHUSM C HCIIONb-
30BaHMEM MHHOBAIIMOHHBIX TEXHOJIOTUN U COOTBETCTBYET BceM TpeOoBaHusAM HOBbIX PI'OC BIIO

www.knigafund.ru/
Pecucmpayus ¢ komnviomepos AI'Y

5. DnextponHas 6ubnuoreynas cucrema (ObC) uznarenncrBa «JIanb». Pecype, Bkitouaro-
I B ce0s1 KakK 3JIEKTPOHHBIE BEPCUU KHUT M3JATeNIbCTBA «JIaHb» Tak M 3JIEKTPOHHBIC BEPCHUH Iie-
PUOINYECKNX M3AAHUN MO €CTECTBEHHBIM, TEXHHUYECKUM M T'yMaHUTapHbIM Haykam. CornarieHue
15/2017 o corpymauuaectse ot 01.02.2017 r. (mefictByet — ¢ 01.02.2017r. —mo 31.08.2017 r.).

www.e.lanbook.com.
Peaucmpayus ¢ komnvromepog AI'Y

6. Hayunas snextponnas oubnuorexka eLIBRARY.ru OOO «PYHDb» - kpynHeitmuii poc-
cuiickuii nH(popmarmoHuslil mopran. Ha mmargopme eLIBRARY.RU noctymHbl 35eKTpOHHBIE BEp-
CHUU XKypHaJoB. JlocTyn oprann3oBaH kK 66 HAMMEHOBaHUSIM KYpPHAJIOB.

http://elibrary.ru
Pecucmpayus ¢ komnvromepos AI'Y

7. YHuUBepcallbHasl CIIPaBOYHO-UH(OPMAIIMOHHAS TTOJTHOTEKCTOBasI 0a3a JNaHHBIX MEPHOJIH-
yeckux uznanui OO0 «MBUCY.

http://dlib.eastview.com/
HUms nonvzosamens: AstrGU
Hlaponv: AstrGU

8. Hayunas snextponHas 6ubanoreka eLIBRARY.RU MuHdopmalimoHHo - aHaTUTHYECKas
cuctema SCIENCE INDEX [opranusarnus]. [To3Bosiser npoBoAuTh aHAIN3 MyOJIUKALKOHHOTO TO-
TOKa U UTHPYEMOCTH ITyOJUKAIMi Kak Ha ypOBHE BCEHl OpraHM3aluy B IIEJIOM, TaK U Ha yPOBHE €e
OTJIENbHBIX MOApa3eneHuil (;1abopaTopui, paKyabTETOB U T.J.) WU COTPYIHUKOB.

http://elibrary.ru
Pecucmpayus ¢ komnviomepos AI'Y
http://mars.arbicon.ru
9. ZNANIUM.COM http://znanium.com/. OnHOBpEeMEHHBII U HEOTPAaHUICHHBIH TOCTYI KO BCEM
KHUTaM, BXOJISIINM B MAKETHI, B TI000€ BpeMsl, U3 JII000r0 MecTa mocpencTBoM cetu MHTepHer
[Iporpammuoe obecnieuenue u MHTepHET-pecypch

http://moodle.aspu.ru/

Snepnas ¢puzuka B UaTepuere http://nuclphys.sinp.msu.ru/
aJIeKTpOoHHAs OnbmnoTeKka u3narenscrsa Jlane: http://e.lanbook.com/
Vuusepcurerckas 6ubnuoreka ONLINE: http://www.biblioclub.ru/

Caiit m3patensckoro zoma FOPAMT: http://www.biblio-online.ru/
aneKkTpoHHast onbaroTeka http://www.ph4s.ru/kurs_ob_ph.html

S0k wdE
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JJUCHUIIJIMHBI (MO Y JIS1)

[ToaroToByieHbI MYJIBTUMEIUMHBIC MTPE3CHTALUU 110 KAKIOW Teme i JeKIIH-
OHHBIX 3aHIATHH. B Mpe3eHTanmsIX 1eMOHCTPUPYIOTCS BUACO3ANUCH (DU3UIECKUX IKC-
MIEPUMEHTOB, MOJICIIN OIBITOB, BUE03aa4i U KOMITHIOTEPHBIC aHUMAITUH 71 OoJiee
TTyOOKOTO OCMBICTICHHSI TEOPETUIECKOTO MaTepraia Kypca.

[Ipu HeoOxoaumocTH padoyas MporpaMMa JUCUUILIMHBL (MOIYJI) MOXET
ObITH aJanTHpOBaHa Il oOecredeHus o0pa30BaTENbHOrO IMpoliecca MHBAIUAOB U
JIML C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbsI, B TOM YHUCJIE JJIs IUCTAHIIMOHHO-
ro ooyuenus. /st atoro tpeOyercs 3asBIE€HUE CTYJEHTA (ET0 3aKOHHOTO MPEACTaBU-
TEJsl) U 3aKJII0UEHHUE IICUXO0JI0ro-MeauKko-nenarornaeckor komuccuu (ITMIIK).
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Ipunooicenue 2.2 k npuxasy
Ne om

Maxkem nucma uzmenenuii ¢ PI/[ (peanuszayua nauanaco 0o 2017 200a)

COI'JTACOBAHO YTBEPXIAIO
PykoBomuTens OITOIT 3aBenyrommii kaeapoit
(naumenosanue)
N.0. Gamunus
N.0. damunus
«_» 201 T « » 201 .
JIUCT UBMEHEHUH

B paboueil mporpamme (MOAYJI€) JUCIHUILTUHBI

(Ha3BaHWE JTUCIIUTIIIMHEI)
110 HAlIpaBJICHUIO ITOATOTOBKHU

Ha 20 /20 y4eOHBIN TOA

1. BxutoueH paznen 9 «MHpopmanoHHbIe TEXHOIOTUNY !
1.1. ;

2. Bxutouen pazzaen 10 «IlepeueHb yueOHO-METOAMYECKOTO 00ECeUeHUs Il CaMOCTOsI-
TEIbHON pabOTHI O0YUAOIINXCS!

3.B BHOCATCS CIEAYIONINE N3MEHEHHUS:
(amemeHT pabodeii mporpaMmBbI)

CocTaBUTEND / /
noOnuUChH DUO, yuenas cmenenv, 36anue, 00IICHOCb
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