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1. TIlepedyenr mNJIaHMPyeMBbIX pe3yJabTATOB OO0Oy4YeHHs] 1O JAUCHUILUIMHE,
COOTHECEHHBIX € IUIAHHUPYEMBIMHM PpPe3yJbTAaTaMH OCBOCHUS 00pa30BaTe/bHOM
NPOrpamMMBbl.

[Ipu usydennn qucuuIuInHbl «PU3KKa aTOMHOTO A1pa U 3JIEMEHTapHbIX YacTUID) y oOydarouierocs

JOJKHBIL (GOPMUPOBATHCS CIETYIONINE KOMIICTCHIHH:
OIIK-1 -crmocoGHOCTh MCIOJIB30BATh B MPO()ECCHOHATLHOM IS TEIIBHOCTH 0a30BhIe €CTECTBEHHOHAYYHBIC
3HAHMS, BKJIIOYAsl 3HAHUS O IpeaMmeTe U oObEeKTaX HM3y4eHHs, METOJIaX MCCIEJI0BAHUS, COBPEMEHHBIX
KOHLENIUAX, JOCTHXKEHHUSX U OIPAHUYEHHSX E€CTECTBEHHBIX HayK (MpeXJe BCEro XUMUU, OHOJIOTHH,
9KOJIOTMH, HAYK O 3€MJIE U YEJIOBEKE);
OIIK-3 - crmocoOHOCTh HCIOJIB30BaTh 0a30BBIE TEOPETHUECKUE 3HAHUS (YHAaMEHTAJIBHBIX Pa3/IesioB
oOuieil u TeopeTnueckoi GU3NKH [T pelIeHusl Po(eccnoHaNbHbIX 3a1a4
[IK-1 - crmocoOGHOCTh HCIONIB30BATh CIENHUATU3UPOBAHHBIE 3HAHUS B 00JacTH (PU3UKU JUISI OCBOEHUS
pOoGUIBHBIX (PU3UIECKUX TACIUTIINH.

Jnst  dbopmupoBaHHsS YKa3aHHBIX KOMIIETEHIIMHU OCBOEHHUS O0O0pa30BaTEBHONW IMPOTPAMMBI
00yJarOIINIICS JOJDKEH MOKa3aTh CICAYIOIINE PE3YIbTaThl 00YUCHHUS 10 TUCIIUILIHE:

Pe3ynbrarer 00yueHus ®opmupyemas | IIpumedanue
KOMITETEHIIHS
(c ykazanuem
KOJ1a)
3HaHUA 3HaTh: OIIK-1,

- OCHOBHBIE OJKcrepuMeHTanbHble gaHHbie U | OIIK-3,
TEOpeTHYEeCKUe  mpeacTaBieHus o  coictBax | [1K-1
aTOMHBIX SIJIED;

- CBS3b 3aKOHOB COXPaHEHHsSI CO CBOWCTBAMH
CUMMETPHH;

- OCHOBHBIE OKCHEPUMEHTAJbHBIC JaHHBICE W
TEOPETUYECKHE OCHOBBI 000JI0YCUHON MOJICIIH SIIIED;
- OTJIMYNE MEX Ty COOCTBEHHBIM u
AKCTIEPUMEHTAIBHBIM 3HAYCHUSMHU KBaJIPYIIOIBHOTO
MOMEHTA SIpa;

- OCHOBHBIC OKCIEPUMEHTAJIbHBIC JaHHBIE U
TEOPETUYECKHE MPECTABICHHS O CBOWCTBAX YaCTHII,
- XapaKTEePUCTHKU TEPEHOCYMKOB B3aUMOCHCTBHIMA
MEeXy (yHIAMEHTAIBHBIMH YaCTUIIAMU;

- CTPYKTYpY u CHCTEMATHKY YaCTHII
(CynepMynbTUILIETHI);

- TOHATUS 00 SKPAHUPOBKU W aHTHIKPAHHPOBKH
3apsna (koH(paitHMEHT);

- TEOPETUYECKHUE OCHOBBI, OCHOBHBIE TOHATUS U
3aKOHBI (PU3UKKM aTOMHOTO Siipa U DIEMEHTApPHBIX
YaCTHIL.

- OCHOBHBIE€ MEXaHU3MBI SITICPHBIX PEAKIIHIA;

- OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOJICHCTBUS
MarHUTHBIX MOMEHTOB JJIEKTPOHOB M aTOMHOTO sipa
MEXIy COOO0H U C BHEIIHUMU TOJISIMU;

-. 3aKOHBI PaJMOAKTUBHOTO pacmaja, OCOOECHHOCTH
MIPOLIECCOB TOTJIOMICHUS U U3NydeHHsI [] - KBAaHTOB H
npasuia oToopa,

- 3aKOHOMEPHOCTH  B3aHMOJCHCTBHE  SICPHBIX
YacTUIl C  BENIECTBOM ©  OHOJOTHYeCKUMU




CHCTEMAaMHu;
- MEXaHU3Mbl B3aUMOJICUCTBHS H3JIYYCHHUS C
BCIICCTBOM,;

- IMHULEI 103 U aKTUBHOCTH;

VYmMmenusa

- ONpEeNeNsTh pa3Mepbl, SHEPTUU CBS3H U MAaCCHI
siiep, CIUH U WU30CIHH spa U MOMEHTHI HYKJIOHOB,
SHEPIUH U IOPOTU PEaKLNM;

- WCIOJIb30BaTh PEJSTUBUCTCKUI WHBApUAHT TIPHU
pacyeTe KWHEMAaTUUECKUX XapaKTEePUCTUK PEaKIUiA;

- WCMOJIb30BaTh Auarpammbl DeilHMaHa g pacyera
BEpPOSTHOCTEHN MPOIECCOB B3aUMOICUCTBUS YACTHII,

- 000CHOBATh HEOOXOAUMOCTEL BBEJICHUS KBAHTOBOTO
YHCIa KIBET»;

- TIOJIb30BAaThCA  TEOPETHYECKUMU  OCHOBAMHU,
OCHOBHBIMM  IIOHATHSMH, 3aKOHAMH, MOJEIISIMH
(bM3UKHM aTOMHOTO fA7Ipa U SJIEMEHTAPHBIX YaCTHII.

- paccuuThIBaTh MarHUTHBIE W KBAJAPYMOJbHbIE
MOMEHTHI SI7IEp;

- TPUMEHSTH 3aKOHBI COXpaHEHUsS B pacmajgax u
B3aUMOJICCTBHIX;

- OLICHMBATh BpPEeMS  JKU3HU  TIEPEHOCUYMKOB
B3aUMO/JICHCTBHH;

- crpouth pguarpammbl DeitHmMana I pacnana
JaCTHII;

- OLICHMBATh paanyc QyHIaMEHTATbHBIX
B3aUMOJICHCTBUH.

OIIK-3, TIK-1

2. . YMeTh aHAIM3UPOBATh U MIPUMEHATH (PU3UUECKHE
3aKOHBI U SIBJICHUS LIS PEIICHHS 3a/a4.

OIIK-3, TIK-1

3. YMeTb OpUEHTHPOBAThCS B IOTOKE HAYYHOU U
TEXHUYECKON MHpOpMaIiH

OIIK-1,
OIIK-3,
[1K-1

Bnanenus
(HaBBIKH /
OTIBIT
NEeSITENEHOC
TH)

-METOJIaMH pacueTa MPOIECCOB paccessHus (POopMyIIbI
Pezepdopna u Motra);

- METOJIaMH pacyeTa S3Hepruu cBsi3u (hopmyrna
Baiizekkepa);

- METOJIaMH OIICHKH PaJIUaIlMOHHO 00CTAaHOBKH;

- METOJIaMH 3aIlIUThI OT H3ITyYCHHUS;

OIIK-3, TIK-1

- Brnagersr HaBbIKaMu MpoBeAECHUS (UZUIECKOTO
JKCIIEPUMEHTa U METOJAMM OLEHKH IOTIPEUIHOCTH
U3MEPEHUN.

OIIK-1 ,0OIIK-
3, IIK-1




2. ey ¥ MeCTO TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOIl MporpaMmbl

Hucuuruimna «®Pu3nka aTOMHOTO fApa W AJIEMEHTApHBIX YaCTHIYOTHOCHTCA K 0OA30601 YacCTH
pabouero yue6HOrO 1u1aHa. Jluciuninaa u3ydaercst Ha 3kypce B 6 cemectpe.
Lenu usyyenus nucuuiuinibl: «OuU3nka aTOMHOTO JIpa U AJIEMEHTAPHBIX YaCTHUIIY
Lenbto kypca «®u3nKa aTOMHOTO S7pa U YaCTUL ABJIETCS OCBOCHUE CTYJEHTAMHU OCHOBHBIX IMOHATHH U
METO/I0BKJIACCUYECKOIO0 M KBAHTOBOI'O OIMCAHUSl CTPOEHUS U CTPYKTYpbl aTOMHOIO sijipa, IPOLIECCOB
SIEPHOIO pacraja U B3auMoIeHCTBUS YaCTULL
HucuumnuHa «®u3uKa aTOMHOIO sJipa M JIEMEHTapHbIX YacTUI» 3aKaHYMBAET LUK JUCLMILIUH
«O6mas (usznuka», B KOTOPBIX paCCMaTPUBAIOTCS, B OCHOBHOM, KJIACCHYECKUE IPEJICTABICHUS (PH3HUKH,
MHAYMHAET O3HAKOMJIEHHME C pe3ylbTaTaMu (U3UYECKHX DSKCIIEPUMEHTOB U  TEOPETUYECKUMH
MIpe/ICTaBICHUSIMUB 00JIACTH KBAHTOBOM TEOPHUU O CBOMCTBAX MUKPOOOBEKTOB U MaTEPUU B LIETIOM.
JlJig OCBOEHMSI TUCLUIUIMHBI HEOOXOAMMbI KOMIETEHIIMH, MPEIBAPUTEILHO CPOPMUPOBAHHBIE B paMKax
W3YYEHHUs CIEAYIOLUX AUCHUIUIMH: Kak Pusnka, Teopernueckas ¢usuka, JIuHelHble U HEIMHEHHBIE
ypaBHeHuss ¢usuku, W30panubie THaBel (¢u3uku, KommbiorepHoe MojaenupoBaHue, (OCHOBBI
coBpeMeHHbIX TexHosoruid, CoBpemennble npobrembl OKC, KommnbroTepHble TexHojoruu, Pemienue
3aj1a4 1o npoduito, PU3nka KOHIEHCUPOBAHHOTO COCTOSTHUS, PUBNKO-XUMHUSI HAHOCTPYKTYPHUPOBAHHBIX
MaTepuanoB, BBeneHue B MarHeTusM M MarHuTHbIe mMatepuansl, Kpucramnorpadus, Dnekrpuueckue u
MarHuTHble u3MepeHuss , Puszuka MNOJYNPOBOJHUKOB M JAUAJIEKTPUKOB, MeramioBeneHue,
MaTeMaTH4ecKUil aHanus, nuddepeHnranbuble ypaBHEHUs, TEH30PHBIN aHAINU3 U BEKTOpHasl anredpa.

UTOoOB! MPUCTYNUTH K U3YYEHUIO AUCUUIIUHBI «DU3HKa aTOMHOTO s/Ipa U 3JIEMEHTAPHBIX YaCTUIDY
CTYICHT JOJDKEH 3HAThb OCHOBHBIC TOHATHSA W 3aKOHBI IIEPEYUCIICHHBIX BBIIIE IUCLHUIUIAH, YMEThb
HaXOJUTh NMPOU3BOJHBIE (DYHKLIMH U UX MPENeNbl, YMETh M0JIb30BAThCS Pa3IOkKEHUEM (DYHKLUU B psij,
yMeTh pemath Iu(QepeHnraIbHble YpaBHEHUS C NMPUMEHEHHUEM TPaHMYHBIX M HayaJIbHBIX YCIIOBHH,
MMETh HABBIKU HAXOX/IEHUS HEONPEJEICHHBIX U ONPEeICHHbIX HHTErpasioB QyHKIMH. CTyIeHT 10JIKEH
UMETh MPEJICTAaBICHHUsI 00 OCHOBHBIX CPEJICTBAX U3MEPEHUH B 1a00OPATOPHOM (PU3NYECKOM MPAKTUKYME,
YMETh I0JIb30BaTbCsl HM3MEPHUTEIbHBIMU IPUOOpaMU B paMKax JIabopaTOpHOro (U3MUECKOro
IIPAKTUKYMa, IMETh HaBBIKM PACY€TOB MOTPEIIHOCTEN MPSIMBIX U KOCBEHHBIX U3MEPECHU.

OcBoeHuenaHHoOro pasaena oOmed Qu3MKu sBiIseTcs 0O0A3aTeNbHBIM 3TAllOM HOJATOTOBKU K
U3yUEHHIO pa3zenoB Teoperndeckod ¢usuku («KBaHToBas Teopus», «Pu3MKa KOHIECHCHUPOBAHHOIO
COCTOSIHUS») U CHIELIMATIbHBIX AUCLUIUINH.

3. Conep:kanue padoueii nporpaMmMbl (00beM JUCHUIIHHBI, TUIIBI U BBl Y4eOHBIX
3aHATHH, y4eOHO-MeToAuYecKoe o0ecnedeHne CaMOCTOSATeIbHOI padoThl 00y4aroMXCs)

Copepxanue padboueil mporpaMmsl penacTanieHo B [Ipunoxenun Ne 1.



4, (I)OH}I OLHCHOYHBIX CPECACTB M0 TUCHHUIIJTHHE

4.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHMEM 3TANOB UX ()OPMUPOBAHMS B Ipolecce
0CBOeHUS 00pa3oBaTebHON NporpaMmmel. OnucaHue NoKa3arejed U KpuTepues
OLICHMBAHM Sl KOMIIETEHIHI HA PA3JIMYHBIX 3TAaNax uX (pOPMUPOBAHNS, ONIUCAHUE
HIKAaJI OLleHUBaHUS

Koxa u ¢hopmynupoBKa KOMIETEHITNH

OIIK-1 -criocoOHOCTB UCTIONIB30BaTh B MPO(ECCHOHATBHON AEATEIbHOCTH 0a30BbIC

C€CTCCTBCHHOHAYYHBIC 3HAHNW A, BKJIIIOYasA 3HAHUA O IIPEAMETE U 00BEKTAX HU3YyUCHUA, MCTOAaX
HucciacaoBaHusA, COBPECMCHHBIX KOHICIIIUAX, JOCTHIKCHUAX U OTPAaHNYCHHUAX €CTCCTBCHHBIX HAYK
(mpex e Bcero XMMHH, OMOJIOTHH, 3KOJIOTHH, HayK O 3eMJIE U YEJIOBEKE);

Orar (ypoBeHb)
OCBOCHHS
KOMITETEHIINH

[Tnanupyemble pe3ynbTaThl 00yIeHHs
(TToKa3aTeny TOCTIXKEHNS 3aJaHHOT0 YPOBHSI OCBOCHUS
KOMITETEHIINH)

Kpurepnn oneHnBaHus pe3yapTaTOB 00ydEHUSI

2
«He
YIIOBJIETBOPUT
€JIbHO»

3
«Y 10BJIETBOP
HTEIHHO»

4
«Xopormio»

5

«OTImaHO

»

IlepBsIit aTan
(HavaTBbHBIH
YPOBEHB)

3HaTh:

OCHOBHBIE 9KCIIepUMEHTATbHBIS JTaHHbBIC "
TEOpEeTHYECKHe MPEJICTABICHUS O CBOMCTBaX aTOMHBIX
anep;

CBSI3b  3aKOHOB
CHUMMETPUH;
OCHOBHBIE IKCIIepUMEHTATbHBIE JIaHHBIC
TEOPETHYECKUE OCHOBBI 000JI0UEYHOI MOJIEIIH SIEp;
OTJIMYHE MEXIY COOCTBEHHBIM M 3KCIICPHMEHTAJILHBIM
3HAYCHUSAMH KBAJIPYIOJIbHOIO MOMEHTA S71pa;
OCHOBHBIE 9KCIEPUMEHTAJIbHbIC JIaHHbIC
TEOPETHYECKUE NPECTABICHHS O CBOHCTBAX YACTHI;
XapaKTEePUCTUKH  NEPEHOCUYMKOB  B3aUMOJCHCTBHIA
Mexy ¢ yHAaMEHTAIbHBIMU YaCTHLIAMUY;
CTPYKTYPY u CHCTEeMAaTHKY
(CynepMynabTUILIETHI);

MOHATHS 00 3KPAaHUPOBKHM M aHTHUIKPAHUPOBKH 3apsjia
(xoH(aiimeHT);

. TEOPETHYECKHE OCHOBBI, OCHOBHBIE ITOHATHS 1 3aKOHbI
(¥3HKHM aTOMHOTO SIpa U 3JIEMEHTapHBIX YaCTHUIL.

OCHOBHBIE€ MEXaHHU3MBI SICPHBIX PEAKIIMIA;

OCHOBHBIE 3aKOHOMEPHOCTH B3aHMOJICHCTBHS
MarHUTHBIX MOMEHTOB 3JIEKTPOHOB M aTOMHOIO spa
MeXIy cOOO0M U C BHEIIHUMH MOJISIMH;

3aKOHBl  PaJIMOAKTHBHOIO  pacraja,
IIPOLIECCOB IOIJIOMICHUS M M3ITy4eHUs
npasuia oroopa,

3aKOHOMEPHOCTH B3aUMOJICHCTBHE SIEPHBIX YACTHUILL C
BEILECTBOM U OMOJIOIMYECKUMH CHCTEMaMU;
MEXaHH3MbI B3aUMOJCHCTBHS U3IYYECHUS C BEIIECTBOM;
€JIMHHIIBI J103 M aKTUBHOCTH;

COXpaHEeHUsi cO  CBOIcTBaMH

u

"

qyacCTHuI|

0COOEHHOCTHU
- KBaHTOB U

IToka3wiBaeT
MOJTHOE
HE3HaHHe
Marepuaia
WA nMeeT
(dparmeHTapH
ble 3HAHHS
HEeOONBIION
4acTu
Marepuana,
JIOIyCKaeT

rpyobie
OIITHOKH

Nmeer
3HAYUTEbHBIE
npo0esl B
3HAHUSIX,
JIOITyCKaeT
CYIIECTBEHHBI
e omubku B
OTBETax

3HaeT mouTH
BCE,
JIOIyCKaeT
HE3HAYUTEN
BHBIE
OILIMOKH
OTBETax

B

3HaeT Bcé

Bropoii atan
(6a30BbIit
YPOBEHB)

Ymers:

ONpENeNATh pa3sMephl, SHEPTHU CBSI3M U Macchl sIep,
CIIUH ¥ U30CIIHUH SJpa U MOMEHTHI HyKJIOHOB, SHEPTUH U
TIOPOTH PEaKIInil;

HCTIONb30BATh PENITUBUCTCKUM MHBAapUAHT NPU pacdeTe
KMHEMaTHYeCKUX XapaKTEePUCTUK PeaKIuii;
HUCIONB30BaTh JAuarpammbl  DeilHMaHa s pacdera
BEPOSITHOCTEN MPOLIECCOB B3aUMOJIEHCTBHSI YaCTHULL;
000CHOBaTh HEOOXOMMMOCTb BBEJACHUS KBAHTOBOI'O
YHCIIA «IBETY;

MOJTB30BaThCSl TEOPETUYECKUMH OCHOBaMH, OCHOBHBIMHU
TIOHATHUSIMH, 3aKOHAMH, MOJCNSAMH (HU3UKHA ATOMHOTO
SIIpa U 3IE€MEHTAPHBIX YaCTHII.

PacCUUTHIBATh MArHUTHBIC U KBAAPYIOIbHBIE MOMEHTHI
sIep;

He ymeer

Vwmeer,
JIOMyCKaeT
3HAYNTENHLHBIE
OIIUOKH

HO

Vwmeer,
JIOMyCKaeT
HE3HAYUTEN
bHBIE
OIIUOKH

Vmeer

B

COBEPIIICHC

TBE




NMPUMEHSTh 3aKOHBl COXpaHEHUs] B pacmajax u
B3aMMOJICHCTBUSX
OIICHUBATH BpeMsi JKA3HHU MIEPEHOCYNKOB
B3aMMOJICHCTBU;

CTPOUTH JUarpaMmbl Deitamana JJIA pacnaaa 4acTull;
OLICHMUBATh pagnyc (byHﬂaMeHTaJII)HI)IX B3aPIMOZ[eI71CTBPII7L

Tpetwii aTan
(TIOBBIIIIEHHBIN
YPOBEHB)

Bunagers :

METOJIAMHU pacyera MpoueccoB paccesiHust (Gopmysbt
Pesepdopna u Mora);

. METOIAMH pacuera SHepruu cBsizu (popmyia
Baiiizexkepa);

METOJIAMHU pacuera MarHUTHBIX MOMEHTOB sIIIED;
METOJIAMHU OLIEHKU PaJUalliOHHON 00CTaHOBKH;
METOJaMH 3aIUThI OT U3JTyIEHHUS;

METOJ[AMH pacueTa Iopora U SHEPIHU PEaKIIuy;

IIpakTuyecku
HE
BIIasIEET

Brnaneer
cnabo,
JIOITyCKaeT
3HAYUTENILHBIE
OIIMOKH

Bnaneer,
JIOITyCKaeT
HE3HAYUTEN
BHBIE
OILIMOKH

Brnaneer B
COBEPIICHC
TBE

OIIK-3 - ciocoOHOCTh UCTIONIB30BATh 0a30BhIE TEOPETUYECKHE 3HAHUS (PYHIaMEHTAIBHBIX

pazzienoB oO1el U TEOpETUYECKON (DU3UKHU I perIeHus: Tpo(ecCuOHANBHBIX 3a/1a4

Orar (ypoBeHb)
OCBOCHHS
KOMITETEHIINH

[Tnanupyemble pe3ynbTaTsl 00ydIeHHs
(TToKa3aTeny TOCTIXKEHNS 3aJaHHOTO YPOBHSI OCBOCHUS
KOMITETEHIINH)

Kpurepnn oneHnBaHus pe3yapTaTOB 00ydEHUSI

2 («He
YJIOBJIETBOPUT
€JIbHOY)

(«Y noBneTBop
WUTEJTHHOY)

4
«Xopomio»

5
«OT1raH
o»

IlepBsIit aTan
(HavaIBHBIH
YPOBEHB)

3HaTh:
OCHOBHBIE JKCIIepUMEHTATbHBIS JTaHHbBIC "
TEOpEeTHYECKHE MPEJICTABICHUS] O CBOMCTBaX aTOMHBIX
anep;
CBSI3b  3aKOHOB
CHUMMETPUH;
OCHOBHBIE 9KCIIEPUMEHTAJIbHbIC JIaHHbIC
TEOPETHYECKUE OCHOBBI 000JI0UEYHOI MOJIEIIH SIED;
OTJIMYHE MEXIY COOCTBEHHBIM M 3KCIICPHMEHTAIILHBIM
3HAYCHUSAMH KBAJIPYIOJIbHOTO MOMEHTA SIpa;
OCHOBHBIE 9KCIIEPUMEHTAJIbHbIC JIaHHbIC
TEOPETHYECKUE NPECTABICHHS O CBOHCTBAX YACTHI;
XapaKTEepUCTUKH  INEPEHOCUYMKOB  B3aMMOZACHCTBUH
Mexy ¢yHAaMEHTAIbHBIMU YaCTHLIAMUY;
CTPYKTYPY u CHCTEeMAaTHKY
(CynepMyabTUILIETHI);
MOHATHS 00 3KPAaHUPOBKH M aHTHAKPAHUPOBKH 3apsijia
(xoH(aiimeHT);

. TEOPETHYECKHE OCHOBBI, OCHOBHBIE ITOHATHS 1 3aKOHbI
(¥M3HKHM aTOMHOTO SIpa U 3JIEMEHTapHBIX YaCTHUIL.

OCHOBHBIE€ MEXaHHU3MBI SICPHBIX PEAKIIMIA;

OCHOBHBIE 3aKOHOMEPHOCTH B3aHMOJICHCTBHS
MarHUTHBIX MOMEHTOB 3JIEKTPOHOB M aTOMHOIO spa
MeXIy cOOO0M U ¢ BHEIIHUMH MOJISIMH;

3aKOHBl  PaJIMOAKTHBHOIO  pacraja,
IPOLIECCOB IOIJIOMICHUS M M3ITy4eHUs
npasuia oroopa,

3aKOHOMEPHOCTH B3aUMOJICHCTBUE SIEPHBIX YACTHUILL C
BEILECTBOM U OMOJIOIMYECKUMH CHCTEMaMU;
MEXaHH3MbI B3aMMOJICHCTBHS U3IIy4EHHS C BEIIECTBOM;
€JIMHHIIBI J103 M aKTUBHOCTH;

COXpaHEeHUsi CcO  CBOIcTBaMH

"

"

qacCTHuI|

0COOEHHOCTHU
- KBaHTOB U

IToka3eiBaeT
OJTHOE
HE3HaHHe
Marepuaia
WA nMeeT
(dparmeHTapH
ble 3HAHMS
HEeOOIBIION
4acTu
Marepuana,
JIOITyCKaeT

rpyObie
OIITHOKH

HNwmeer
3HAYMTENLHBIE
npoOesl B
3HAHMSX,
JIOMyCKaeT
CYIIIECTBEHHBI
e omubku B
OTBETax

3HaeT mMouTH
BCE,
JIOIyCKaeT
HE3HAYUTEN
BHBIE
OILIMOKH
OTBETax

B

3HaeT Bcé

Bropoii atan
(6a30BbIit
YPOBEHB)

Ymers:

ONpENeNATh pa3sMephl, SHEPTHU CBSI3M U Macchl sIep,
CIIUH ¥ W30CIHH SJpa U MOMEHTHI HyKJIOHOB, SHEPTUH U
TIOPOTH PEaKIInil;

HCTIONb30BATh PENIITUBUCTCKUI WHBApHUAHT MPH pacyeTe
KMHEMaTHYeCKUX XapaKTEePUCTUK PeaKIuii;
HUCIONB30BaTh JAuarpammbl  DeilHMaHa I pacdera
BEPOSITHOCTEN IPOLIECCOB B3aUMOJIEHCTBHS YaCTHULL;
000CHOBaTh HEOOXOMMMOCTH BBEJACHUSI KBAHTOBOI'O
YHCIIA «IBETY;

TIOJTE30BAaThCSl TEOPETUYECKUMH OCHOBAMH, OCHOBHBIMU
TIOHATHUSIMH, 3aKOHAMH, MOJCNSAMH (HU3UKHA ATOMHOTO
SIIpa U 3IE€MEHTAPHBIX YaCTHII.

PacCUUTHIBATh MArHUTHBIC U KBAAPYIOIbHBIE MOMEHTHI
Anep;

He ymeer

Vwmeer,
JIOMyCKaeT
3HAYMTENILHBIE
OIIUOKH

HO

Vwmeer,
JIOMyCKaeT
HE3HAYUTEN
bHBIE
OIIUOKH

VYmeer B
coBepiie
HCTBE




NMPUMEHSTh 3aKOHBl COXpaHEHUs] B pacmajax u
B3aMMOJICHCTBUSX
OIICHUBATH BpeMsi JKA3HHU MIEPEHOCYNKOB
B3aMMOJICHCTBU;

CTPOUTH JUarpaMmbl Deitamana JJIA pacnaaa 4acTull;
OLICHMUBATh pagnyc (byHﬂaMeHTaJII)HI)IX B3aPIMOI[eI71CTBPII7L

Tpetwii aTan
(TIOBBIIIIEHHBIN
YPOBEHB)

Buaners:

METOJIAMHU pacyera MpoueccoB paccesiHust (Gopmysbt
Pesepdopna u Mora);

. METOIAMH pacuera SHepruu cBsizu (popmyia
Baiiizexkepa);

METOJIAMHU pacuera MarHUTHBIX MOMEHTOB sIIIED;
METOJIAMHU OLIEHKU PaJUalliOHHON 00CTaHOBKH;
METOJaMH 3aIUThI OT U3JTyIEHHUS;

METOJAMH pacyeTa Iopora U SHEPrUH PEaKi|u;

IIpakTuyecku
HE
BIIasIEET

Brnaneer
cnabo,
JIOITyCKaeT
3HAYUTENILHBIE
OIIMOKH

Bnaneer,
JIOITyCKaeT
HE3HAYUTEN
BHBIE
OILIMOKH

Brnaneer
B
coBeplie
HCTBE

IIK-1 - crtocoOHOCTH UCIIOTB30BATh CIEUATU3UPOBAHHBIE 3HAHUS B 00J1aCTU (PU3UKH JIJIsT
OCBOEHHS TTPOPIIIBHBIX (PU3UUECKHUX JUCITUTIINH.

Orar (ypoBeHb)
OCBOCHHS
KOMITETEHIINH

[Tnanupyemble pe3ynbTaTsl 00ydIeHHs
(TToKa3aTeny TOCTIXKEHNS 3aJaHHOTO YPOBHSI OCBOCHUS
KOMITETEHIINH)

Kpurepnn onennBanus pe3yapTaToB 00ydeHUs!

2
«He
YIIOBJIETBOPUT
€JIbHO»

3
«Y noBeTBOP
UTEIBHO»

4
«Xoporio»

5
«OT1aH
o»

IlepBsIit aTan
(HavaIBHBIH
YPOBEHB)

3HaTh:
OCHOBHBIE JKCIIepUMEHTATbHBIS JTaHHbBIC "
TEOPEeTHYECKHE MPEJICTAaBICHUS O CBOMCTBaX aTOMHBIX
anep;
CBSI3b  3aKOHOB
CHUMMETPUH;
OCHOBHBIE 9KCIIEPUMEHTAJIbHbIC JIaHHbIC
TEOPETHYECKUE OCHOBBI 000JI0UEYHOI MOJIEIIH SIEp;
OTJIMYHE MEXIY COOCTBEHHBIM M 3KCIICPHMEHTAIILHBIM
3HAYCHUSAMH KBAJIPYIOJIbHOIO MOMEHTA S71pa;
OCHOBHBIE 9KCIEPUMEHTAJIbHbIC JIaHHbIC
TEOPETHYECKUE NPECTABICHHS O CBOMCTBAX YaCTHIL,
XapaKTEePUCTUKH  NEPEHOCUMKOB  B3aMMOACHCTBUIH
Mexy QyHIaMEHTAIbHBIMU YaCTHLIAMUY;
CTPYKTYpY u CHCTEeMAaTHKY
(CynepMynabTUILIETHI);
MOHATHS 00 3KPAaHUPOBKHM M aHTHUIKPAHUPOBKH 3apsjia
(xoH(aiimeHT);

. TEOPETHYECKHE OCHOBBI, OCHOBHBIE ITOHATHS U 3aKOHBI
(¥M3HKHM aTOMHOTO SIpa U 3JIEMEHTapHBIX YaCTHUIL.

OCHOBHBIE€ MEXaHHU3MBI SICPHBIX PEAKLINIA;

OCHOBHBIE 3aKOHOMEPHOCTH B3aMMOJICHCTBHS
MarHUTHBIX MOMEHTOB 3JIEKTPOHOB M aTOMHOIO spa
MeXIy cOOO0M U ¢ BHEIIHUMH MOJISIMH;

3aKOHBl  PaJIMOAKTHBHOIO  pacraja,
IIPOLIECCOB IOIJIOMICHUS M H3ITy4eHUs
npasuia oroopa,

3aKOHOMEPHOCTH B3aUMOJICHCTBHE SIEPHBIX YACTHUILL C
BEILECTBOM U OMOJIOIMYECKUMH CUCTEMaMU;
MEXaHH3MbI B3aUMOJICHCTBHS U3IYYECHHS C BEIIECTBOM;
€JIMHHLIBI J103 U aKTUBHOCTH;

COXpaHEHHsT CO  CBOMcTBamMH

"

"

qyacCTHuI|

0COOEHHOCTH
- KBaHTOB U

IToka3wiBaeT
OJTHOE
HE3HaHHe
Marepuaia

130 0% nMeeT
(parmMeHTapH
ble 3HAHMS
HEeOOIBIION
4acTu
Marepuana,
JIOIyCKaeT

rpyObie
OIITHOKH

HNmeer
3HAYMTENLHBIE
npoOesl B
3HAHMSX,
JIOMyCKaeT
CYIIECTBEHHBI
e omubku B
OTBETax

3HaeT mouTH
BCE,
JIOIyCKaeT
HE3HAYUTEN
BbHBIE
OIIUOKH
OTBETax

B

3HaeT Bcé

Bropoii atan
(6a30BbIit
YPOBEHB)

OMpEeNeNATh pa3Mepbl, SHEPTHHU CBSI3U U MAcCHI sIEp,
CIIUH U U30CTHUH 5pa U MOMEHTHI HYKJIOHOB, SHEPTHU U
TIOPOTH PeaKLuil;

HCTIOb30BATh PEISITUBUCTCKUM MHBApHAHT IIPH pacyeTe
KHHEMaTHYeCKUX XapaKTePUCTUK PeaKIuii;

HCIONB30BaTh nuarpammbl delinmana i pacuera
BEpPOSITHOCTEN NPOLIECCOB B3aUMOJICHCTBHS YACTHUIL;

He ymeer

Vwmeer, HO
JIOMTyCKaeT
3HAYUTEIILHBIC

OIIUOKH

Vwmeer,
JIOMyCKaeT
HE3HAYUTEN
bHBIE
OIIUOKH

VYmeer B
coBepiie
HCTBE




Tperuii aTan METOJIaMH pacydera IMponeccoB paccestHus ((popmyIst IIpakruyecku |Braneer Bnapneer, Brnaneer
(noBwineHnbIit  |Pe3epdopaa u Motra); HE ciabo, JIOITYCKaeT |B
YPOBEHB) . METOJJaMH pacueTa SHepruu cBs3u (popmymna BIAzEEeT JIOITyCKaeT HE3HAuuTel |COBEpIIE
Baiimzekkepa); 3HAYUTENEHEIC |bHBIE HCTBE
METOJIaMH1 pacdera MarHUTHBIX MOMEHTOB SIIEp; ommoKn ommoKn
METOJIaMH OLICHKU paJHallIOHHOH 00CTaHOBKH;
METO/IaMU 3aLUTHI OT U3JIy4CHMUS;
METOZIaMU pacyeTa I10pora U 3HEpruu peakiuu
KpI/ITepI/IfIMI/I OLICHUBAaHUA OCBOCHUA KOMIIET CHIII/Iﬁ SIBJIAIOTCA 6aJ'IJ'IBI, KOTOPBIC

BBICTABJISIFOTCS  TPEMNOJIaBaTeIeM 3a BHJBI JICATEIBHOCTH (OIEHOYHBIC CpPEICTBA) IO HTOTaM
W3YYCHHS MOAYJIeH (pa3/IesioB JUCIUIUIHHEI ), IEPEUUCIICHHBIX B PEHTHHT-TUIaHES JUCIIATLIHEIL.

[Ilkana mepeBojga OaIOB pEeWTHHTa B TMATHOAUIBHYIO IIIKAJIYy HWTOTOBOW OIICHKH TI0
JTUCIUIUTAHE:

oT 0 10 44 GanoB — «HEYA0BIETBOPUTEIHHO

oT 45 10 59 6aNNIOB — «yIOBIETBOPUTEITHHOY;

oT 60 10 79 6aIIOB — «XOPOTION;

oT 80 10 110 0anyIoB — «OTIUUHON.

4.2. TunoBble KOHTPOJIbHBbIE 32/IaHUS WM UHbIE MaTePHAJIbl, HE0OX0AMMBbIe s
OLIeHKH 3HAHUIi, YMeHHUI1, HABBIKOB H ONbITA JeATeJIbHOCTH, XapaKTePHU3YHOIIHUX
JTanbl (pOPMHUPOBAHMS KOMIIETCHIIMI B IIpoLecce OCBOCHHUsI 00Pa30BaTe/IbHOM
nporpaMmmbl. MeToau4ecKue MaTepuaJibl, onpeae/souue MpoueIypbl OlleHMBaHUS
3HAHUH, YMEHHIl, HABBIKOB M OINBITA JeATEJbHOCTH, XaPAKTEPHU3YIOLIHUX ITAIbI
¢popmupoBaHusa KOMIIETEHIIM A

O1eHOYHEBIE
cpencTea

dopmupyemas

KOMIIETEHITUS

(c ykazaHuem
KOza)

PesynbTaTer 00yueHMS

3HaHus

3HaTh:
- OCHOBHBIC JKCIICPUMEHTAIBHbIC JAHHBIC U TEOPETHUCCKUE
MIPEICTABICHUS O CBOMCTBAX aTOMHBIX SZED;
- CBSI3b 3aKOHOB COXPAHEHHSI CO CBOMCTBAMHU CHMMETPHH;
- OCHOBHBIC 3KCIICPUMEHTABHbBIC JAHHBIC U TEOPETUYECKUE
OCHOBBI 000JIOYEYHOI MOJIENH sIep;
- OTIMYME MEXKIY COOCTBEHHBIM W OKCIEPHUMEHTAIHHBIM
3HAYCHUSIMU KBaJ[PYMOJIHLHOrO MOMEHTA SI/Ipa;
- OCHOBHBIC JKCIICPUMEHTANBHBIC JAHHBIC U TCOPETHUCCKUE
MPECTABICHUS O CBOMCTBAX YACTHII;
- XapaKTEPUCTUKU TEPEHOCUYUKOB B3aUMOJICUCTBUIA MEXKIY
(byHIaMeHTaTbHBIMH YaCTHIIAMH;
- CTPYKTYPY U CUCTEMATHKY YaCTHII (CYMepMYIbTHILICTHI);
- MOHATHSA 00 OSKPAHUPOBKM M AHTHIKPAHUPOBKHU 3apsja
(xoH(atiMeHT);
- TEOPETUYECKHE OCHOBBI, OCHOBHBIC TOHSATHS W 3aKOHBI
(hU3HKH aTOMHOTO SI/Ipa U 3JIEMEHTAPHBIX YaCTHII.
- OCHOBHBIE MEXaHHU3MBbI SIIEPHBIX PEaAKIIUH;
- OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOJICHCTBUS MAarHUTHBIX
MOMEHTOB AJICKTPOHOB M aTOMHOTO siJjpa MEXKIy COOOH U ¢
BHEIIHUMH TIOJISIMHU;
-. 3aKOHBI PaJIOAKTUBHOIO pacrajia, 0COOCHHOCTH TPOIIECCOB
TIOTJIONICHUS U U3y4YeHUs | | - KBAHTOB M MpaBmiia 0TOOpA,
- 3aKOHOMEPHOCTH B3aMMOJCHCTBUE SIJEPHBIX YACTHI[ C

OIIK-1,
OIIK-3,
I1K-1

Tecr,
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BCIICCTBOM U OHOIOTMYECKUMH CHUCTEMaMU;
- MEXaHU3MBbI B3aUMOACHUCTBUSI H3JIYUYCHUS C BCIICCTBOM;
- CAMHHUIBI 103 U aKTHUBHOCTH,

YMeHus | YMers: OIIK-3, TIK-1 | KoHTpOJbHAS
- ONPEACIATh Pa3Mephl, YHEPTUU CBSA3U M MACCHI SIJIEp, CIIHH U pabora
HU30CIIMH dApa W MOMCHTBI HYKJIOHOB, JHCEPruvd M IOPOrnu
peaKkuuit;
- HCIIOJb30BaTh peHSITI/IBI/ICTCKI/Iﬁ HWHBApHUAHT IIpU pPacCuCTe
KHHEMAaTHUYECKUX XapaKTePUCTUK PEaKIIHIA;
- ucnonb3oBarb aAuarpammbl  DeliHMaHa Ui pacuera
BEPOATHOCTEH MPOIIECCOB B3aMMOJICHCTBHSI YaCTHII,
- 000CHOBAaTh HEOOXOJAUMOCTH BBEIEHHS KBAaHTOBOI'O YHCIIA
«UBETY;
- IOJIb30BAThCSl TEOPETHUYECKUMHU OCHOBAMH, OCHOBHBIMH
IIOHATHAMHA, 3aKOHaAMH, MOACIIIMU (l)I/ISI/IKI/I aTOMHOI'0 dpa Hu
OJICMCHTAPHBIX YaCTHII.
- paCCUMTBIBATHL MarHMTHBIC X KBAJIPYIIOJIbHBIC MOMEHTEI AJI€P,
-  TOPUMEHATh 3aKOHbI  COXpaHEHMS B  pacmajgax |
B3aHUMO/JICHICTBUSIX;
- OIICHMBATh BPEMs )XKU3HU IIEPECHOCUNKOB BSaHMOHeﬁCTBHﬁ;
- CTpouTh auarpammsel DeifHMaHa I pacnaia YacTHL,
- OIICHUBATh pagnyc QyHIAMEHTAJIbHBIX B3aUMOJICHCTBUH.
2. . YMeTh aHANIM3UPOBaTh M MpuMeHATh Gu3ndeckue 3akoHbl | OIIK-3, TIK-1 | koHTponbHAS
U ABJICHUS JUIS PELIeHUs 3aJa4. pabora
3. YMeTh OpHEeHTHPOBAThLCS B MIOTOKE HayuyHOU U TexHudeckoit | OIIK-1 , TecT
nHpopMaIuu OIIK-3,
I1K-1
Bnagenn | Bnagers: OIIK-3, IIK-1 | Tecr,
A METO/IaMH pacuera MpoIeccoB paccesHusl (GopMyITbl KOHTPOJbHAS
(uaBwiku / | Pesepdopma u Morta); pabota
OITTBIT METOJIaMH pacyueTa Hepruu cBsa3u (Gpopmyina Baiinzekkepa);
JesTeIbH | METOIAMH pacdyeTa MarHUTHBIX MOMEHTOB SJIEp;
OCTH) METOJaMH OICHKH PaTUaliOHHON OOCTaHOBKH;
METOJaMH 3aIIUTHl OT U3TYIECHUS;
METOJAMH pacyeTa Mopora U SHEPTHHU PeaKkIinu
- Brmamerr  HaBBIKAMH  TIPOBEIEHUS ¢mugeckoro | OIIK-1 ,0IIK- | koHTpOIBHAS
SKCIIEPUMEHTA W METOJaMH OIIEHKH HorpentHoctr m3mepenni. | 3, IIK-1 pabora

4.3 PeliTHHT-TIJIAH TUCHUATLINHBI

PeliTuHr—11aH AMCHMIUIMHBI IpeacTaBiieH B [Ipunoxxenun 2.

IK3aMeHAIIMOHHBIE ONJIeThI

OK3aMeH SIBIISICTCS OLCHOYHBIM CPCACTBOM UIA BCCX 3TAIIOB OCBOCHUSA KOMIIETCHIIUH.

CTpykTypa 5K3aMeHaI[MOHHOTO Ousera:
Bunem cocmoum u3 08yx meopemuueckux 60npocos, no 00HOMY U3 Karc0020 MOOYIIA.

11




IIpumepHbIe BOonpockl Aj1s1 Py0eKHOr0 M MPOMEKYTOYHOI'0 KOHTPOJIS .

Mopyas 1. Sfinepuas puzunka
Beenenue. OtkpeiTHe sipa u obuiue noustusi. Ceuenue paccessausi. @opmyna Pesepdopra.
Hudpakuaronnoe paccestaue yactui. @opmymna Morra. ®opm-dakrop. Pacnpenenenue 3apsiia B
HYKJIOHE
Anepnsiit napk. NZ-quarpamma snaep. Macca u sHeprus cBsizu spa. JHEprus OTJENEeHUs HYyKIIOHa,
JacTUIBL. Y IenbHast sHeprus cBs3u. [ledext maccel. Moaens @epmu-rasza mais sapa. Mojensb
KUJKOM Karum 1A siapa. @opmyna Balinzekkepa.
OcHoBHOE U BO30YXJIeHHOE cocTOsHUE sapa. CoXpaHsOLIUecs BEIUUYNHbI U KBAaHTOBBIE
yucna. Croud sapa. YerHocts. ToxnaecTBeHHOCTh yacTull. CTaTHUECKHUE JIEKTPOMAarHUTHBIE

MOMEHTHI.
Monens sinepHbix o6osouek. CriMH U 4eTHOCTb B MOJIEH 0007104eK siapa. OrpaHUYeHHOCTb
OJHOYACTUYHOMN MOJCIIH
obosouek. BpamarensHbie ypoBHU saep. KonebarenbHble ypoBHH siiep. PeanbHbli siiepHbIN
CIIEKTP.
CpoiicTBa siIEpHBIX CHJI. XapaKTePUCTUKH JIEUTpOHA. 3aps0Basi HE3aBUCUMOCTD SJIEPHBIX CHIL.
N3ocnun yactun u saep. CnuH - opoutanbHbie ciiibl. OOMEHHBIN XapakTep HYKIOHHBIX
B3aumoieiicTBuil. Pagnanbnas ¢popma siaepubix cuil. Teopust FOkaBbl.
OO0111e 3aKOHOMEPHOCTH paclaja. o - paAuOaKTHUBHOCTh. [3-pacmal. y- pacmaj.
SAnepHble peakuuu. 3aKOHBI cOXpaHeHUsA. KuHemaTHka siIepHbIX peakiuui. MexaHu3MBbI sIepHbIX
peakuuii. Ceuenue oOpa3oBanus coctaBHoro saapa. @opmyna bpelita— Burnepa. [IpsmMeie
SJIEPHBIC PEAKITHI
Dddext Meccbaysrpa BzaumoeiicTBre sIepHBIX YaCTHUII ¢ BEmeCTBOM. [IpoxoskaeHne TSHKEITbIX
3apsKEHHBIX YaCTULL 4yepe3 BenlecTBO. [IpoXoxkaeHue IETKUX 3apsHKEHHBIX YaCTHUIl Yepes
BeniecTBO. [IpoxokIeHHe Y - KBAHTOB 4epe3 BEIIeCTBO. Jpyrue MexaHu3mMbl B3aUMOJIEHCTBUSA
W3JIy4E€HHS C BEIIECTBOM:

Monyab 2.2/1eMeHTapHble YaCTHIbL.
YacTuilbl 1 B3aUMOJICUCTBHS. Y CKOPUTEIIN YaCTHIl. DJIEMEHTAPHbIEC YACTUIIBI.
DKCIEPUMEHTAIBHOE UCCIEOBAHUE CTPYKTYpbI YacTHL. THIIbI, pauychl U KOHCTAHThI
B3auMoJeiicTBui yacTul. [(unarpammel @eliHMaHa JUIsl 3JIEKTPOMAarHUTHBIX B3aUMOCHCTBUI.
KBaHTBI Ipyrux nosueu.
Cucrematuka yactull. OCHOBHBIE y3J1bl AUarpaMM (pyHAaMEHTAIbHBIX B3aUMOJCHCTBHIL. 3aKOHBI
coxpaneHus B mupe yactull. [IpaBuino Hakano — Hamumkumel — ['emi- Manna. KBapku.
KBapkoBas cTpykTypa jerdaimux OaproHOB U Me30HOB. Jlekyruier 6apruoHOB
TpynnocTtu kBapkoBoif Moenu. L[BeT. AapoHbl — HAOOPHI IBETHHIX KBapkoB. [mroonbl. KX/I.
DKpaHUPOBKA M aHTUIKPAHUPOBKA 3apsaa. AcuMnroTHueckas cBoboga. CTpyKkTypa mpoToHa.
OTtcyTcTBUE KBapKOB B CBOOOAHOM COCTOSIHUU. JloKa3aTenbCcTBa CYIIECTBOBAHUS KBAPKOB.
Tsxenble KBapKu
Cna0bvble B3aumopeiictBus. Crnalble pacnanbl. 3apspKeHHBbIE U HelTpaibHble ciadbie  Toku.
Hecoxpanenue 4yeTHOCTH B cllaObIX B3auMOJeHCTBUSX. CHUPaAIbHOCTD.
3apsioBoe conpspkeHue. OOpamenue BpeMeHu. CPT — teopema. DTtaribel pa3BUTHS TEOpUA
oObeMHEeHUs B3auMojeicTBuil. Bemukoe oO0beaunenue. CynepcuMMeETpHs.
Bcenennasi, cBunerenbcTBa 00nbIoro B3peiBa. [lepBoie MrHoBenus: Beenennoit. J{o3Be3nHblit
CUHTE3 siiep. bapuoHHas acuMMeTpusi, OTCYTCTBUE aHTHUBelecTBa. MH(nauusa. 3Be3nHas apa.
SnepHble peakuu B 3Be€3/1aX 3aKIIIOUUTENbHBIE CTAANM )KU3HU 3Be3/l. KoHeuHbIe FTamnsbl
sposmonu Beenennoit Kocmudeckue my4u..
Ha ocHoBe gaHHBIX BOIIPOCOB COCTAaBJIEHBI TECTOBBIE 3aJaHUsl, TO3BOJISIIOLINE KOHTPOJIUPOBATh
KaueCTBO YCBOEHUS CTYJIEHTAMH TEOPETUUECKOTO MaTepHraia Kypca. 3aHsTHsl, Ha KOTOPBIX
MpeAJIaraloTCs TECTOBbBIE 3a/IaHUs, YKA3aHbl B PEUTUHT - TUIAHE TUCHUTIIIUHBI.
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IIpumep 3K3aMeHAIMOHHOIO OHMJIeTA:

MunuctepcTBO 00pa3oBaHus U Hayku Poccuiickoit denepauuu
OI'bOY BO «bamkupckuil rocy1apCTBEHHbI YHUBEPCUTET)

DU3UKO-TEXHUYECKUN HHCTUTYT
Kadenpa obmieii puznku

3K3AMEHAIIMOHHBIN BUIET Ne |
110 gucuuIuinHe «PuU3uKa aTOMHOTO sipa U YaCTULL
Hanpagnenune 03.03.02 «DU3UKA»
[Ipodunb «Puzrka KOHACHCUPOBAHHOTO COCTOSIHUS BEILIECTBAY

1. Snepusiit mapk. NZ-quarpaMma cTaOUIbHBIX U TOJTOKUBYILIUX SIAEP.
2. TpyaHocTtu kBapkoBoM Mozenu. L{Ber.

«Y TBEPKIAKO)»

o o 7y
3aBeayronuii kadeapoit ' bamananos M.X.

(moamuce) (®.1.0.)

B pamMkax ucrosp30BaHUs MOTYJIBHO-PEUTHHTOBOM CHCTEMBI OOYYCHHS U OILICHKH
YCIIEBAEMOCTH CTYJICHTOB UTOTOBAs OIICHKA 3HAHHWH CTYACHTA IO JUCIUIIINHE TIPOU3BOUTCS 110
cyMMe 0aJIIOB, MOJYYEHHBIX B paMKaX TEKYIIEro U pyOeKHOTO KOHTPOJISA 3HAHUM, YMEHUHN 1
HaBBIKOB B TCUCHHE CEMECTPa, U OAIIJIOB, TIOJyYEHHBIX HAa K3aMECHE.

3a paboTy B cemecTpe CTyAeHT noiydaer 10 70 6aiioB 3a BHIIOJIHEHUE 33JJaHHI B paMKax
TEKYILEro U PyOeKHOTO KOHTPOJIA U AOMOJHUTENBHO /10 10 OanioB 3a pe3ysnbTaThl y4acTus B
OJIUMITUAZIE CTYJIEHTOB 1o o01Iel pusuke. [ gonmycka K SK3aMeHy CTyJIEHT JI0JDKEeH HabpaTh B
cemecTpe He MeHee 35 6ailIoB.

MaxkcuManbHO€ KOJIMYECTBO OalIOB, MOJTy4aeMoe CTYACHTOM Ha 3k3ameHe, cocTaBisieT 30
6amioB.

[TepeBon onenku u3 100-6a1bHOM B YeThIPEXOAIBHYIO TPOU3BOIUTCS CIEAYIONINM 00pa3oM:
- omiuHO — OT 80 10 110 6annos (Bkirouast 10 MOOMIPUTENBHBIX 0aIOB);

- xopo1o — ot 60 g0 79 6annos;
- YAOBIETBOPUTENHHO — OT 45 110 59 Gannos;
- HEY/IOBIIETBOPUTEILHO — MeHee 45 6aoB.

Kpurtepuu oneHnBaHusi 0TBETa HA IK3aMeEHe:!

MakcumasbHas orieHka — 30 0aJIOB CKJIAJBIBACTCS U3 OLICHKHU 3a OTBET HA TCOPETHUECKHUE
BOIPOCHI Oniera (J1Ba BOIpoca OIICHUBAIOTCS MakcuMalibHO 10 10 6ayutoB KaXKIblii), U OLIEHOK 3a
OTBETHI Ha JIOTIOJIHUTEIBHBIE BOITPOCHI (JIBa BOIIPOCA, OIIEHUBACMBIX KaXIblii B 5 Oayia
MaKCHUMAaJIbHO).
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3a oTBeTHI HA BOIIPOCHI OMJIeTa BHICTABJISAETCA

- 15-20 6ann0B, ecnu CTYJCHT Aajl IOJIHbBIE, Pa3BEepHYThIE OTBETHI HAa BCE TEOPETUYECKUE
BOIPOCHI Omiera, MPoJeMOHCTPUPOBAI 3HAaHUE (POPMYJI, TEPMHUHOJIOTUH, TIOHUMAaHUE (PU3UUECKOM
CYTH SIBICHMH M AKCIIEPUMEHTOB, YMEHHE IOCJIEJOBATEIbHO W JIOTHYHO OTBEYATh HA BOIPOCHI
Ousera B 00beMe PEKOMEHIOBAHHOM JIUTEPATYPHI.

Crynment 0e3 3aTpyAHEHH OTBETWJI HAa YTOYHSIOIIKE BOIPOCHI TPENOJABATENs IO
MaTepuaiaM ouiera.

- 10-14 6a/1;10B BBICTABIISIETCS CTYICHTY, €CITH CTYACHT PacKpbUT 0€3 cephe3HbIX OMMO0K00a
TEOPETHYECKHUX BOIIPOCA, OJHAKO IMOKa3ai mpoodensl B 3HaHUAXx20-25 % oObema Ounera. He Ha Bce
YTOYHSIOUIHE BOTPOCHI OBLIIM JAHBI KOPPEKTHBIE OTBETHI.

- 5-9 6ayIoB BBICTABIISACTCS CTYICHTY, €CITU JaHBI OTBETHI Ha 00a TEOPETHUECKUX BOMPOCA B
oobeme 35-50 %ot nomHOTro oTBeTa. CTYIEHTOM JOIMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OMMOOK B
TOJIKOBAaHUW OCHOBHBIX IOHSATHH, 3aKOHOB U ()OPMYJI, OTTMCAHUN OCHOBHBIX 3KCIIEPUMEHTOB.
CTyneHT He aeT yIOBJIETBOPUTEIFHBIX OTBETOB Ha YTOUHSIONINE BOTIPOCHI TIO OHIIETY.

- 1-4 6an1a BBICTABIISIETCS CTYZICHTY, €CIIH OTBET HA TEOPETHUECKHE BOIIPOCHI
CBU/IETEIILCTBYET O HETIOHUMAHUU U KpaifHe HETIOJIHOM 3HaHUHM OCHOBHBIX MOHSTHHN, 3aKOHOB U
HKCTIEPUMEHTOB, UJIH MOJITHOCTHIO OTCYTCTBYET OTBET Ha OJIMH BOTIPOC U JIOIYIICHBI CEPhe3HbIE
OIMMOKH 1 TIPOOEITHI TPH OTBETE HAa BTOPO Botpoc. Ha yrouHstomnme BOpoCk 1o OHIIeTy He
MOJTy9YEeHBI OTBETHI HITH OTBETHI HA HUX B KOPHE OIMMOOYHBL.

3a oTBeT Ha I[OHOJIHHTeHbelﬁ BOIIPOC HA IK3aMEHE€ BbICTABJISACTCH:

-5 0auIoB, eCM CTYACHT a1 UCUEPIIBIBAOIIIE TIOJHBIN U MPAaBUILHBIN OTBET;

- 3 Oayuta, eciiv OTBET BEPEH, HO JIaH HE B IMOJTHOM 00beMe YIEeOHOM MPOTPaMMBI, MJIA COACPIKUT
HE3HAYUTEIIbHBIC OITHOKH;

- 1 Gayut, eciv OTBET HaA BOIIPOC JIaH, HO COJCPIKUT CEPhE3HBIC OMUOKH HIIM OOJIBIITNE TTPOOEITHI B
W3JI0KCHHH;

- 0 OayIoB, €CITM CTYJICHT HE OTBETHJI HJTU OTBETUJI B KOPHE HEBEPHO.
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Sanam/m AJIsl MPOBEACHUSA MUCbMEHHBIX OIIPOCOB (TeCTOB)

Onucanue mecma 1.

Conepxut 3aanus il pyOeKHOTO KOHTPOJIS YCBOSHUSI MaTepuasa MepBoIxX 8 Jekuuid (Moayinb 1).
TecTsl pa3menieHsl B KOMITBIOTEPHOM 0a3e manHbx baml'y

Tect paccunTan Ha 45 MUHYT, COCTOUT U3 25 3aaHUH.

Kaxnoe 3ananue Tecra oueHuBaercs B 1 Oam.

Ilpumep 3a0anuu eapuanma mecma 1.

1.Camblii xapakTepHbIN pa3Mmep B AepHON pusmke ?

1)1 cm; D108 cem; 3100 cem; 4)10%cm.
2.Heob6xoaumoe ycioBUe MPUMEHUMOCTH 3aKOHOB KJIACCUUECKOU (PU3UKH ?
DAx - A p~h 2) Ax - A p>Ti

3)Ax - A p>>fid) Ax - A p<hi
3.CocTaB aTOMHBIX siAep ?
Dpt+te  2)p+n 3Np+[[Hp+]I

OnucaHue mecma 2.

ConepxuT 3a1aHus Ui TEKYIEro KOHTPOJIS YCBOCHHSI MaTepuaia BTOpOoil MOJI0BUHBUIEKIIMOHHOTO
Kypca (Moayinb 2). TecTsl pa3MelleHbl B KOMIBIOTEPHOI 0a3e manHbIx baml'y

Tect paccuntad Ha 45 MUHYT, COCTOUT U3 25BOMPOCOB.

Kaxnoe 3aganue tecra ornenuBaercs B 1 0a.

Ilpumep 3a0anuii eapuanma mecma 2.

1.Kakum 3aKkOHOM COXpaHEHHs 3anpeliena peakuus P+e"—2Y(anaurunsnus atoMa BoJI0poia)
1) 3aKOHOM COXpaHEHHUS MacChl. 2)3aKOHOM COXPaHCHHS CITHHA.

3) 3aKOHOM COXpaHEHHUs: OAPHOHHOIO 3apsi/a.

4) 3aKOHOM COXPaHCHHS YETHOCTH.

2. Kakoe CBOMCTBO 3JIeMEHTAPHBIX YACTHI] HY>KHO CUUTATh CAMBIM TJIaBHBIM ?

1) OTcyrcTBHE BHYTPEHHEH CTPYKTYPBI

2) CriocoOHOCTh MPOHKUKATH B 00J1aCTh CBEPXMAJIBIX PACCTOSHHIA.

3) CrocoOHOCTh POXKIATHCSA B CTOJIKHOBCHUSAX C IPYTMMHU YaCTUIIAMH.

4 ) YyacTtre B pa3IMYHbIX THUITAX B3aUMOICHCTBUI.

3. U3 kakoro COOTHOIICHHUS CIeIyeT BO3MOKHOCTh POKICHUS HOBBIX YACTHI] B CTOJIKHOBEHHUSX ?

l)E:hV 2) Epen.: mC2 3) EOZmOC2 4)EKHH: Epen.'
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BOl'[pOCBI AJid CEMUHApoOB

Cemunap 1: Pemenue 3anad Ha Temy «PaccesiHue 31eMeHTapHbIX YacTULL U pa3MepPbl ATOMHBIX

Anep».

IIpumepsr 3ana4:

1. Anbda-yactuiel ¢ kuHeTHYecKor sueprueit T = 6.5 MaB ucnsiThiBatoT

pesepdoproBckoe paccesHue Ha sape 3010Ta ¥ Au. Onpenennts: 1) mapamerp

CTOJIKHOBeHHs b 114 anb(a-uacTull, HabmoAaeMbIX o yrioM = 90°;

2) MUHHMAJIBHOE PacCTOSIHUE rmin cOMMKEHHs anb(a-qacTull ¢ Sapom;

3) kunernyeckyro (T') u 4) norenunanbuyto (E') sHeprum ansda-yactui B 310

TOUKE.

2. Ilporon c kunernyeckoit sneprueit T = 2 M»B Haneraer Ha HenoABWAKHOE A1po197Au.

Omnpenenuth nuddepeHnnanbHOe cedeHne paccessuust Ha yroj = 60° . Kak u3sMeHuTCs BeTnynHa

T depeHInanbHOTO CEYEHMsI pacCestHUS, €CIM B KaueCTBE PACCEUBAIOLIETo sipa BeIOpaTh 27A1?

3. BbIUHCIUTH cEYEHHE pacCEesiHUSI @ -4acTUILbl ¢ KHHeTHYecKoi sHeprueit T =5 MaB

KyJIOHOBCKMUM MoJieM sifipa 208Pb nox yriiamu 6osbiie 900

.Cemunap 2: Pemienue 3aau Ha TeMy «OHeprus cBs3u saep. KanenbHas Moaensb

AIpar.

[Ipumepsr 3ana4:

1. BEIYHCTUTE yAETBHYIO SHEPTHIO CBA3H A1 sapa *2C.

2. HaiiTu SHepruu oT/eNeHHs HeHTPOHa M MPOTOHA OT spa 2C.

3. Haiitu sHepruro otneneHus ainbha-qyacTHIBI OT 2c,

Cemunap 3: Pemienue 3a1a4 Ha TeMy «PaguoakTUBHOCTB.

[Tpumeps 3a1au:

1. AktuBHOCTH npenapata 2P papHa 2 MKKu. CKOIBKO BECHT Takoif mperapar?

MepuoJ1 nmoiypacmnaaa paseH 14.5 cyTok.

2. B pesymbrare a-pacnana pamii 22°Ra npespamaercs B pajgon 222Rn. Kakoit

00BeM pajioHa IpU HOPMAJIBHBIX YCIOBUAX OYIeT HaXOAUThbCs B paBHOBecuu ¢ 1 T pamusa? Ilepuon

nonypacnazaa 226Ra T1/2(Ra) = 1600 ner, 222Rn - T1/2(Rn) = 3.82 anus.

3. YiensHoe cojep:xanue uzotona **C, yCBOEHHOIO IepEBOM IIPH €0 KM3HH, 3aTeM yMEHbIIAeTCs

BcieAcTBUe [J-pacmana ¢ nmepuoaom noJypacnaga 5700 ner. OnpenenuTh BO3pacT JIEPEBSHHOTO

npeaMeTa, OOHAPYKEHHOTO MPH PACKOINKAX, €CIM yelbHas aKTUBHOCTh *C 3Toro mpeamera

cocrtasisieT 0,1 OT yneabHOM aKTUBHOCTH CBEXECPYOIIEHHOTO JepeBa.

4. Vcnonwsys hopmyny Balinzekkepa, O1leHUTh, HAYMHAsS ¢ KAKOTO MacCOBOTO

YHCJia CTAHOBUTCA SHEPreTUYECKH BO3MOKHBIM [ -pacnan. Oteet: 150 AlL.

5. OueHuThb NMEpHOJ MOIypachaga paaAuoakTUBHOTO SApa, UCITYCKAIOLIETO

[J-uacTuIIbl ¢ SHEpruei 1 MaB, eciu s1po 90T h?32 umeer nepuox nonypacnana

101.4 10 T 0O gnet u ucmyckaeT [-yactuusl ¢ sHeprued 4 MsB, a mis sapa gaP0?1? (507 ()i

nonypacnaaa 73 10 T U cu 8,8 ELJ [J MaB. Otset: 843.2 10 T [

TIeT.

Cemunap 4. Perienue 3a1a4 Ha TemMy «DJIeMEHTapHbIE YaCTUIIBI U UX

B3aUMOJICIICTBUEN.

1.01eHuTh MaKCHMaIBHOE PACCTOSIHUE, HA KOTOPOM BO3MO>KHO B3aUMO/IHICTBHE HYKJIIOHOB ITyTEM
oOMeHa BUPTYaJIbHBIM T - ME30HOM.

2. OHpe,[[eJ'II/ITL KBAHTOBBIC YHCJIa YacTULILI X B peakuuun K+ p— Q+K +X.

3. PaccunTath MaKCUMaJIbHYIO SHEPTUIO U UMITYJIbC MO3UTPOHA, 00Pa3yIOIIErocs B CIEAYIOIEM

pacmage: T —> e+ VetV .

4. OnpenenuTh yacTuiyy X, 00pa3yroulyrocs B peakliii CUIIbHOTO B3aUMOICHCTBUS:

p+r poE+a +X

5. HapucoBathk quarpaMMbl B3auMOAEHCTBUS P-p, N-N, p-N Ha KBApKOBOM yYpPOBHE.
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Kpumepuu oyeHku pewieHust 3aday4 Ha cemuHape (8 6a.11ax):

-5 bannos evicmasnsemcs cmyoeHmy 3a epHoe peulenue 3a0ayu y 00CKU.

3aganus A1 NMCbMEHHO KOHTPOJILHOH padoThl

[IuceMeHHast KOHTPOJIbHAS MIPEAHAa3HAuUEHA JJIsl PyOEKHOT0 KOHTPOJI YCBOEHUS MO 2.
KonTposabHas coctout u3 sty 3aaa4. Bpems Beinonnenus — 45 munyt. Kaxxnas 3agaua
olieHuBaercs B 1 Ga.

Onucanue MeTOANKH OLIEHUBAHUA 33124 KOHTPOJILHOI padoThI 1:
- 1 Gant BBICTaBIIACTCS CTY/ICHTY, €CIIM 3a/1aua pelieHa abCoI0THO BEPHO HIIA B PEIICHUU €CTh
HEOOJIbIIINE OTITMOKHI

- 0.5 Ganna BeICTaBIISICTCS CTYACHTY, €CITU JIOMYIIEHA HEPUHIUITHAIbHAS OIIMOKA B HCXOIHBIX
YPAaBHEHUAX; HO IPUCYTCTBYIOT IIPaBUJIbHBIE PACCYKICHHUS U ICHCTBUS, HAIIPABJICHHBIC HA
MOJIyueHHUe OTBeTa (3aJaua pelleHa HarloJIOBHHY);

0 GamnoB cTaBHUTCA IIpHU OTCYTCTBHUU OTBETA UJIU IIPU TTOJHOCTHEIO HEBEPHOM PEIICHHUU HUJIM KOraa
PEIICHNUE HE COOTBETCTBYCT YCJIOBUIO 3a1a4U.

[Ipu cymmMupoBaHUU OLIEHKA OKPYTJIIETCS A0 LEI0r0 3HaYCHHUSL.
MakcumanbHasi OTIleHKa 32 KOHTPOJIBHYIO paboTy — 5 6auioB.
KonTponbHast paboTa cunTaeTcs BHIIIOJHEHHOM, eciii HaOpaHo He MeHee 2.5 6asuioB u3 5.

IIpumepbl BApMAHTOB MMCbMEHHOM KOHTPOJILHOM padoThI:

Bapuant 1

1.01eHATh MaKCHUMAJIBLHOE PACCTOSHHUE, HA KOTOPOM BO3MOYKHO B3aWMOJICHCTBHE HYKIIOHOB ITyTEM
00OMEeHa BUPTYaJIbHBIM T - ME30HOM.

2. OnpenenuTh KBaHTOBBIE YKCIIa yacTHIbl X B peakiuu K + p— Q + K™ + X,

3. Paccuntarh MakCHMAaIbHYIO SHEPTHIO U UMITYJIBC MIO3UTPOHA, 00PA3yIOIIETOCs B CACAYIOIIEM

pacmaze: T > e + VetV .

4. OnpenenuTh YacTUIly X, 00pa3yIoyocs B peakIuyi CHIBHOTO B3aMMOICHCTBHS:

p+ poE+n"+X

5. HapucoBaTh muarpaMMbl B3aUMOJICHCTBHS P-p, N-N, p-N Ha KBAPKOBOM YPOBHE.

Bapuant 2
1. OnpenenuTts MOPOT peakiuu GOTOPOKIACHUS T - ME30Ha Ha JeiTpoHe Y+ d— p + pr.
2. TTokasars, uto peakuus pacrnaga K" — p + vy, — peakmms c1aboro B3anMoIeHCTBH.
3. Ilpy aHHUTWJISINUU P U P B COCTOSIHUU MTOKOSI BOBHUKAIOT 4 3apsKEHHBIX T - Me30Ha. B kakux
npeaenax MOKeT MEHIThCSI KHHETUYECKasi SHEPTUs KaX10ro U3 HUX?
4. OnpenenuTh YacTUIly X, 00pa3yrouIyrocs B peakliui CUIBHOTO B3aUMOJCHCTBHUS:
K+p—>K+K'+n°+X
5.Ilokazatp, 4o 0e3 BBeIEHUSI HOBOTO KBAaHTOBOTO UKcia "I[BET", UMEIOIIETO TPU BO3MOKHBIX
3HAUYECHUs, KBApKOBas cTpykTypa A™", A", Q" mporuBopeunt npunuiy [layim.
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3aveTrHan KOHTPOJbHAasA paﬁoTa.

VY4eOHbIM TUIAHOM JJIsl TPOBEPKM YPOBHS YCBOCHHS HEOOXOJUMBIX KOMIIETECHIMN
MpeAyCMOTpEHa KOHTpPOJbHAs paboTa, KOTOpas UMEET CTaTyC UTOTOBOM, 3a4€THON KOHTPOJIHHOU
paboTHI MO MPAKTHUYECKUM 3aHATHIM (pelieHHe 3a/1a4). BeInmonHeHne 3Toil KOHTPOIBHOM paboTHI
SABIISIETCS 00S3aTENILHBIM YCJIOBHEM JIOMyCKa K dK3aMeHy. KoHTpoisibHas paboTa coaepkuT 5 3aaad,
BpeMs BeinoaHeHus 90 MunyT. Pemienue onHoil 3a1aun oneHuBaetcs B 20 0amios.

IIpumep BapuaHTa 3a4eTHOI KOHTPOJIbLHOH PadoThI.

Bapuanrt 1
1. BBIUMCIUTh KHHETHYECKYIO SHEPTHIO MPOTOHA C UMITYIbcoM 5 MaB/c.

2.. Kakast sHeprus BbLAEIUTCS Npy 00pa3oBaHUM O-YaCTHUIIBI U3 ABYX NEHTPOHOB. Y Ie/IbHAs
SHeprus cBs3u neiTpona 1,1 MaB, aapa *He — 7,07 MaB.

3. O1eHUTH YroJi, Py KOTOPOM B PACCESTHUU AIEKTPOHOB ¢ 3Hepruen 600 M»aB Ha sapax ooBa

JIOJI’KEH Ha0JII01aThCs EPBbIN AUPPAKIIMOHHBI MUHUMYM.

4. KuHetnueckasi JHEpPrus o, - 4aCTHII, UCITyCKaeMBbIX 226Ra (atomHuast macca 226,02536 a.e.Mm.),
paBHa 4,78 M»B, a sHeprus oTaaun KoHedHOro Aapa 22?Rn — 0,09 M»aB. Yemy pasHa
aTomHast Macca 2?Rn?

5. Paccunrathk nOIIIepoOBCKOE yIIUPEHUE CIEKTPAIbHOM JIMHUM ¢ 3Heprue 1 MaB npu komHaTHOM
temneparype (T =300 K).

Bapuant 2
1. OnpenenuTth UMIYIAbC T-ME30HA, €CIIU €ro KuHetndeckas sueprus 200 MaB.

2. Kakoe s11po MOXeT 06pa3oBaThcs IIPH CIMSHUY ABYX azep °Li 1 Kakas SHeprHs BBIAETUTCS TIPH
3TOM?
3. OLEHHUTH PHEPTHIO IEKTPOHOB, €CIIU MPU UX PACCESIHUU Ha A/Ipax CBUHIIA MTEPBBINA
TudpaKIIMOHHBIH MUHUMYM HaOJI01aeTCs MO yriiom 7°,
4. PaccunTaTh KHUHETUYECKUE SHEPTHHU 0 - YACTHUIBI U KOHEYHOTO si/ipa, 00pa3yromuXcs Ipu o -
pacnaze 2'?Bi.
5. OnpenenuTts TUIBI U MYJIbTUIIOJIBHOCTHY - IEPEXOJIOB:
1)1 —-0%2)1*"—>0%,3)2 —->0,4)2"—3,5)2"—3"6)2"— 2"

Onucanue MeTOAUKHU OLEHUBAHUA 32124 32YE€THOI KOHTPOJILHOM padoThI:

- 16-20 GanoB BBICTABJISETCS CTYJCHTY, €CIIU MPEACTABICHO MOJTHOE PEIICHUE 3a]]a49H, KOTOPOe
MOJKET COJICPKaTh MEJIKUE HETOYHOCTH MJIA HEJIOCTATOYHYIO apTYMEHTAIIMIO [IAr0B PEIICHHS;

- 11-15 GannoB BBICTaBISETCS CTYIEHTY, €CIIM IIPH BEPHOM PEIICHUU B 00IIEM BUIE JOIMYIIEHA
OIIMOKa B YMCJIOBBIX pacueTax WU IPH MMPABHUILHOM OTBETE OMYILEHBI HEKOTOPHIC
MIPOMEKYTOYHBIC ATAIBI PEIICHHSI WIIH JOMYIIeHA HEPUHIMITHAIBbHAS OIIMOKA B HCXOIHBIX
YpaBHCHHUSIX;

- 6-10 6ayUTIOB BBICTABIISCTCS CTYJCHTY, €CIIM OTCYTCTBYET OJJHO M3 HEOOXOIMMbIX HCXOTHBIX
ypaBHEHUH WM JOMYIleHa TPUHIIUITHATbHAs OMIMOKA B UCXOHBIX YPABHEHUSIX, HO IPUCYTCTBYIOT
MIPaBUJIbHBIE PACCYXKICHUS U JEHCTBUS, HallpaBJIEHHbIE HA TIONyYeHHE OTBETa

- 1-5 GanoB BBICTABISETCS CTYIEHTY, €CIIM BEPHO 3aMKcaHa TOJbKO YaCTh HEOOXOAUMBIX
WCXOJHBIX YPaBHEHUIA, ITPH TOM OTCYTCTBYIOT Kakue-11u00 MaTeMaTudeckue mpeoOpa3oBaHus,
HaIpaBJICHHbIE HA TIOJy4YeHHE OTBETA MM OHU OIHMOOYHBI.

- 0 6anIoB CTaBUTCS MPU OTCYTCTBUU OTBETA UITU MPHU TOJTHOCTHIO HEBEPHOM OTBETE MUJIH KOTAA
pelIeHre He COOTBETCTBYET YCIOBHIO 3a/1a4H.

Kpurtepun oneHnBaHusi 0CBOCHHSI KOMIIETEHIMI 110 324eTHOM KOHTPOJIbLHOM padoTe

Orarnsl Pe3ynbraTel 00ydeHus Komnerennust | Kputepun onenuBanus
OCBOCHUS

«HE «3a4YTCHO»
3a4TCHO»
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1-i1 sTan

3HaHus

3HaTh!

- OCHOBHBIC
TEOPETHYECKUE
ATOMHBIX SJIEp;
- CBS3b 3aKOHOB COXPAaHECHHsS CO CBOWHCTBaAMH
CHMMETPHH;

- OCHOBHBIE OKCIEPHMEHTAJbHbIC [aHHBIE U
TEOPETHYCCKHUE OCHOBBI 000I0UEUHOI MOJICITH s/Iep;
- OCHOBHBIC OKCIICPHMEHTAJbHbIC JaHHBIC U
TEOpETHYECKUE TIPE/ICTABIICHHS O CBOMCTBAX YACTHII,
- XapaKTepHCTUKH TEPEHOCUYUKOB B3aUMOJICHCTBHI
MEXIY QYHIaMEHTANbHBIMU YaCTHI[AMHY;
- CTPYKTYpY u CHCTEMATHKY
(CymepMysbTUILICTHI);

- TOHSTUS 00 SKPaHUPOBKH W AHTHIKPAHHUPOBKU
3apsna (KoHpaiMeHT);

- TEOPETHYECKHE OCHOBBI, OCHOBHBIC IOHATHS M
3aKOHBI (DM3HKH aTOMHOIO S/Ipa U DIEMEHTAPHBIX
YACTHII.

- OCHOBHBIC MEXaHU3MBI SIEPHBIX PEaAKIIHI;

- OCHOBHBIE 3aKOHOMEPHOCTH B3aHMOJCHCTBUS
MAarHuTHBIX MOMECHTOB J3JICKTPOHOB U aTOMHOTO sdJipa
MEXAy cO00# U C BHEHTHUMH MOJISIMH;

-. 3aKOHBI PAJMOAKTHBHOTO pachana, OCOOCHHOCTH
TMPOILECCOB TOIVIOUICHUA U U3JIYUCHUS - KBAHTOB U
npasuiia oroopa,
= MEXaHU3MbI
BEILIECTBOM;

- €JIMHMIIBI 103 ¥ AKTHBHOCTH;

OKCIICPUMECHTAJIbHBIC
npeaCTaBJICHUA (8]

JaHHBIE |
CBOMCTBaxX

YACTHI]

BBaHMOﬂeﬁCTBHﬂ U3TyUCHUS C

OIIK-1,
OIIK-3,
IK-1

He 3naer

3HACT

2-#1 sTan

YMenus

YMeTh:

- ONpeAeNsATh pa3Mepbl, YHEPTUU CBSI3U U MAacCChI
A1ep, COMH M M30CHHUH SApa U MOMEHTHl HYKJIOHOB,
SHEPruM U NOPOTU PeaKuuil;

- HCIONB30BaTh PEIATUBUCTCKUN HHBAPHAHT TIPU
pacueTre KUHEMaTHYECKUX XapaKTePUCTUK PEaKIHii;

- UCIONb30BaTh AuarpaMMmbl DeiiHMaHa Uil pacdera
BEPOSITHOCTEH MPOLIECCOB B3aUMOACHCTBHS YaCTHILL;

- 000cHOBaThL HEOOXOMUMOCTh BBEIECHHS KBAHTOBOI'O
YHCIIa «IBETY;

- TIONB30BAaTBCS  TEOPETHYECKUMH  OCHOBaMH,
OCHOBHBIMH  TOHATHSAMH, 3aKOHAMH, MOJEISIMU
(hM3MKK aTOMHOTO Spa U JIEMEHTAPHBIX YaCcTHII.

- paccuMTHIBATP MAaTrHUTHBIE H KBaAPYIOIHHEBIE
MOMEHTHI SI7IEp;

- TpPUMEHATh 3aKOHBI COXPaHEHWs B pacmajgax u
B3aUMOJCH CTBUSX
- OIICHHMBAThH
B3aUMOJCH CTBHI;
- crpouth JauarpamMmbl @DeilHMaHa Ui pacrnazaa
YaCTHIL;

- OIICHUBATh paaAnyc QyHIAMEHTAIBHBIX
B3aUMOJEUCTBUI.

BpEM KU3HU TIEPEHOCYHNKOB

OIIK-3, IIK-1

He ymeer

YmMmeer

2. . YMeTh aHANU3UPOBATh U NPUMEHATH (HU3HIECKHE
3aKOHBI U SIBICHUS JUIS PEIICHNUS 3a/1ad.

OIIK-3, TIK-1

He ymeer

VYMmeer

3-ii sTan

Brnaners
HaBBIKAMU

Brnaners:

METOJIaMH pacyeTa IpoIeccoB paccesHus ((hopMyIsl
Pesepdopna u Morta);

METOJAMH pacyeTa YHePTUH CBs3H (hopmyrna
Baiimzekkepa);

METOJAMH pacdyeTa MATHUTHBIX MOMEHTOB SITIED;

OIIK-3, TIK-1

He Bnaneer

Bnaneer
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METOAaMU OLICHKU paI[HaHHOHHOﬁ O6CTaHOBKI/I;
MCTOAAaMU 3allIUTEI OT U3JTYUCHU,
MCTOAAaMM pacucTa nopora u SHEpruu peakumu

Kputepusimu o1ieHUBaHUS OCBOCHHUS KOMIIETCHIUI CITy)KaT Oaibl, HOJTy4YEeHHBIE 32 BHIIIOJHEHHUE
3a4eTHOU KOHTpOJIbHOM paboThl. Kaxkoe u3 nsitu 3aganuiil ouenusaercs B 20 0aios,
MaKCUMaJbHasi CyMMapHasi OIICHKa 3a KOHTPOJIbHYIO padoTy -100 6anios.

[Ikana nepeBoa CyMMapHOTro 0ajuia B IByXypOBHEBYIO OLICHKY:

- 0-59 GamnoB — «He 3a4TEHO»

- 60-100 6amIoB — «3a4TEHOY.

5. Y4eOHo-MeTOANYECKOEe M HH(POPMALMOHHOE o0ecnedeHne IUCIUILTHHbI

5.1. IlepeyeHb OCHOBHOM M JO0NMOJHUTEIbHON Y4eOHOM JTUTEPATYPbI, HEOOXOAMMOIl 1151
OCBOEHMS TMCUMIIIMHBI

OcHoBHas JuTEparypa:
1. KanuronoB, Urope MuxaitnnoBuu. Beenenue B ¢usuky sigpa u dactun [Tekcr] : yueO.
mganue / . M. KarutoHoB. - 4-¢ u3n., - M. : ®DU3MATIJINUT, 2010. - 512 ¢. 6uba. bamly
umeercs 22 9k3.]
2. Hponos U.E. 3amaun mo kBaHTOBOH (u3HKe : yded. mocoOue ajisi By30B. 2-H3I.,
uctp. — M. :@uszmartaut, 2001 .— 215 c. [B 6ubn. baml'yY umeercst 50 sx3. uza. 2001 r.+
21 9k3. m3a. 1991 r. |
3. CasenneB U.B. Kypc obmieit duszuku. U3a. 6-¢, crep. — CII6. : Jlans, 2006 . - T.3:
KBanroBast ontuka. AromHas (usuka. dusuka tBepa0ro Tena. Gu3nka aTOMHOTO spa |
anemeHTapHbIX yactull .— 320 c¢. [B 6uoi. bamly umeercs 30 3x3.+6 (2007.
ACTPEJIb)+33 (KHOPYC-2009)]
4. Uponor N.E. 3amauun o kBaHTOBOH (hr3HKe : yueO. mocoOue i By30B. 2-HU3/1., UCIIP. —
M. :®uszmatiut, 2001 .— 215 c. [B 6u6sn. bamlV umeercsa 50 sk3. u3a. 2001 r.+ 21 k3.
m3a. 1991 r. |

JlonoiHUTE/ILHAS JIUTEPATypa:
1. Uponos WN.E.. KBantoBas pusuka. OCHOBHBIC 3aKOHBIL. 3-¢ u3a. M. : BUHOM.
JlaGopatopus 3Hanuii, 2010 .— 256 c. 25 7x3

5.2. llepeuens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«/HTepHEeT» U MPOrPaMMHOI0 odecrevyeHnsi, He00XOAMMBIX /1Jisl OCBOCHUS
AMCHUIINHBI

1.Kanuronos, Urops Muxaitnosuu. BBenenue B ¢pusuky siapa u yactun [Teker] : yue6.

m3nanue / . M. KanutoHos. - 4-e u3n., - M. : ®©USMATIIUT, 2010. - 512 c/loctym
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TEKCTY OJCKTPOHHOTO M3JaHUS BO3MOXXEH uepe3 DIEKTPOHHO-OMOIMOTEUHYIO
cucreMy«YHuBepcuterckas Oubmuoteka online .— ISBN 978-5-9221-1250-5 .—
<URL:http://www.biblioclub.ru/book/75503/>

2. Yactunpl m atomusie sapa M: Uznp-so JIKW Bb.C.Mmxanos, M.M.KanutoHoB,
HILKOaua 2007 Hoctym K TEKCTy OJJIGKTPOHHOTO W3JaHUS BO3MOXEH Uepes
DNeKTPOHHO-OUOIHOTEUHYIO CUCTEMY W3/1aTeNbCTBA "Jlanp"

<URL:http://e.lanbook.com/books/element.php?pll id=443>.

3. CaBenneB U.B.. Kypc obmelt ¢pusuku [DnekrpoHHbIit pecype] : B 5-tu TT. / U. B.
CapenveB .— CII6. : Jlanp, 2011- .— T. 5: KBanTtoBas ontuka. ATomHas (pu3HKa.
®wusuka TBeproro Tena. GU3NKa aTOMHOTO Spa M AJIEMEHTAPHBIX YaCTHIl .— 5-€ H3/I.
— 2011 .— 384 c. JlocTyn K TEKCTy OSJEKTPOHHOTO HW3JIaHUS BO3MOXKCH depe3
DNeKTPOHHO-ONOITHOTEUHYIO CHUCTEMY W3/1aTeICTBA "Jlanp".—

<URL:http://e.lanbook.com/books/element.php?pll id=708>.

4. Uponos U. E. 3agaun no obmeit pusuke [Dnekrponnsiit pecype] :— Uzn. 14-e, crep.
— Cankr-IlerepOypr : Jlanp, 2016 .— 416 c. .— JlocTyn K TEKCTy 3JEKTPOHHOTO
W3IaHKUS BO3MOXKEH Yepe3 DIIEKTPOHHO-OMOINOTEUHYIO CUCTeMY u3aaTenbcTBa "Jlanp"

<URL:https://e.lanbook.com/book/71750#book name>.
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http://e.lanbook.com/books/element.php?pl1_id=708
https://e.lanbook.com/book/71750#book_name

6. MarepuajbHO-TeXHMYecKasi 0a3a, HeoO0XoAMMAash Il OCYLIECTBJICHUSA
00pa30BaTEJbHOIO MPOLECCA M0 AMCUHMILIMHE,

MarepuanbHO-TeXHHUECKass ©0a3a, HeoOXoaumasl JJisl OCYHIECTBJICHHS 00pa30BaTEIHLHOTO
nporecca o JUCUMILUIMHENIPUBEIeHA B TaOIHIIE:

HanmenoBanue Bupn 3anstui HaumenoBanue 060pynoBaHus,
CTEUAIN3UPOBAHHBIX IIPOrPaMMHOTO 00ecTeueHHs
ayJIUTOpUi, KAOMHETOB,
naboparopuii
1 2 3
bonvuan Qusuueckan | Jlexuu Jlocka,  KOMITBIOTEp,  MYJIbTUMEIUUHBIN

ayoumopusn 02

IIPOEKTOp, DKpaH

[IporpamMHoe obecrieueHue:

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade. Jlumen3us
OLP NL Academic Edition, 6eccpounas.
Joroeop Ne 104 ot 17.06.2013 r.

2. Microsoft Office Standard 2013 Russian.
JIunensus OLP NL Academic Edition,
6eccpounas. Jlorosop Ne 114 ot 12.11.2014
T.

yuebnaa ayoumopusa 01a
npogedenus 3anAmuil
CcemMuHapcKozo muna:
ayoumopuu Ne 322 unu Ne
324 unu Ne 318 (¢pusmam

[IpakTyeckue 3aHATUA

Jocka, Men, cCOOpHUKHU 3a]1a4, KaJIbKYJIATOP

Kopnyc)

Qumansnoui  3an  MNel | CamocTOSITeNIbHAS Hayunbii w yueOHBIM oHA, HaydHas

(enasnviit Kopnyc, I smaxc) | naGota nepuoauka, 1K (Mono6mox) - 3 wmr, Wi-Fi
JOCTyll  Juii  MOOWIBHBIX  YCTPOWCTB,
HeorpannueHubli gocryn k ObC u BJl;
KOJIMYECTBO MOCaA0YHBIX MecT — /6.

Qumansnoui  3an  Ne2 | CamocTOsITeNIbHAS Hayunbii w yueOHBIM oHA, HaydHas

g’;;"ll’a’gc usmama, 2 pabora nepuoauka, Wi-Fi goctynm aiast MOOMIBHBIX

YCTPOMCTB, HEOTrpaHUYEHHBIN ocTyn K ObC
u bJ1; konmnyecTBo nocanouHbx Mect — S0.

MartepuanbHo-TeXHUUYeCKasi 6aza uig mpoBeneHus: J1abopaTopHbix paboTr omucana B PII/] mo

gucruniauHe «®I1 duszumka aTOMHOTO gsApa W S3JIEMCHTAPHBIX YaCTUID» MOAYJIA

¢bu3nyecKnit IPaKTUKYM»

«O0mmit
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[Tpunoxxenne Ne 1

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIXOJDKETHOE OBPA3OBATEJIBHOE

YYPEX/JIEHUE BbICHIEI'O OBPA3OBAHUA

«BAIIKUPCKHIM I'OCYJAPCTBEHHbBI YHUBEPCUTET»

COJIEP)KAHUE PABOYEH ITPOT'PAMMBbBI

TUCIHUIUIMHBI _ «DH3MKa aTOMHOTO sIJIpa | SJICMEHTAPHBIX YaCTHII Ha 6
ceMecTp
(HaMMEHOBaHWE AUCIIUILIIHBI)
OYHas
(opma o6yueHust
Oo0bem
Bua paéorsl
AUACHUTLTNHBI
Oo6mas Tpymoemkocts auctutuinabl (3ET / gacoB) 3/108
Y4eOHBIX YacOB HAa KOHTAKTHYIO pabOTy C Mperno/aBaTesiem: 33,7
JIEKIUI
" 24
MPAKTUIECKUX/ CEMUHAPCKUX 8
1a00paTOPHBIX
Ipyrux (TpyNIoBasi, HHIUBUIyaTbHAsT KOHCYJIBTAIMS U UHBIC BUJIBI
y4eOHO JIeATeILHOCTH, IPEyCMaTPUBAIOIINE PAOOTY
oOyyvaroruxcsi ¢ npenoaasareiaem) (OKP) 1,7
Y4eOHBIX 4acOB Ha CaMOCTOSTEIbHYIO padoTy oOyuatomuxcs (CP) 12.5
Y4eOHBIX 4YacOB Ha MOJTOTOBKY K
sK3aMmeny/3auety/muddepenunpoBanHomy 3auery (Konrporn) 61,8

dopma KOHTPOJIA:
9K3aMeH 6 ceMecTp
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<I)opMa HU3YyUCHHA MAaTCpUAJIOB: JICKIIUU,

OcHoBHAas U

®opMa TeKyLIero

MPAKTUYCCKUE 3aHATHS, CCMUHAPCKUE 3aHATHSI, JIOTIOJTHUTEIbHAS anamms o KOHTPOJISl YCIIEBAEMOCTH
No nabopaTopHbIC pabOThI, CAMOCTOSATEIbHAS JUTEpaTypa, . (KOJJIOKBUYMBEI,
Tema u conepxkanue CaMOCTOSTEIBHON
1/ paboTa u TPyI0EeMKOCTh (B Yacax) PEKOMEH TyeMast 6 KOHTPOJIbHBIC PaOOTHI,
CTyJeHTaM (HoMepa U3 paboTe CTYACHTOB KOMITbIOTEPHBIC TECTHI U
CITHCKA) T.IL.)
JIK [MTP/CEM JIP CP

1 2 3 4 5 6 7 8 9

1. |CeoiictBa aTOMHBIX sIep. 16 5 8 OcHOB. nUTED. JomamnHsist KommproTeproe
PanmnoakTuBHOCTD. B3aumoelicteue 1 npopaboTtka mneknuii| TectTupoBanme
HYKJIOHOB W CBOWCTBA SIICPHBIX CHJL u nsyuenue | KoHTposbHas paboTa
Mogenu aToMHBIX saep. fnepHble JIATEPATYPHI o
peakiuu. B3aumonelcTBue sIEpHOTO TEME.
M3JTyYCHHS CBEIIECTBOM

2. |YacTuIiibl ¥ B3aMMOJEHCTBHSI. 8 3 4.5 OcHOB. nHTED. Jomarssist KomnbroTepHoe
OKCTIEPUMEHTHI B (DU3HKE BHICOKUX 1 popadoTKa JISKITHHA TectupoBanme
SHEPrui. DIEeKTPOMarHUTHBIE Y U3y4eHHe KontponsHas padora
B3aumozencTBus. CriIbHbBIE JTUTEPaTypPHI IO
B3aumozencTBus. Crnalbie TEMe.
B3auMojiecTBUS. JIucKpeTHbIEe CUM-
Metpun. OO0beIMHEHIE
B3aMMOJICHCTBUI
Bcero yacos: 24 8 12.5

Ilpumeuanue 1. JlabopatopHsie paboOThI 0 aTOMHOU (PU3HKE OMUCAHBI B paboueit mporpamme aucuuruinabl « D11 dusnka aToMHOrO sapa u

aneMeHTapHbIX yactunllpumeuanne 2. Yackl Ha cCaMOCTOSTENIbHYIO pabOTy BKIIOUAIOT TAaK)KE BPeMsI Ha MOATOTOBKY K 9K3aMeHY (KOHTPOJIb).
IIpumeuanue 3B Tabnuily He BKITIOYEHBI 3ariaHupoBaHHblie yackl @KP (rpynnoBasi, MHIMBUyanbHAs KOHCYJIbTALMS U UHBIE BUJBI y4eOHOM
JeSITENLHOCTH BO BPEMsI CEMEeCTpa, Mo Apa3yMeBalOIINe KOHTAKTHYIO paboTy 00YJaroIUXCsl ¢ MPENOIaBaTEIeM) .
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«®Pu3uKa aTOMHOTO SJIpa ¥ SJIEMEHTAPHBIX YaCTUID)

PeliTHHT — IUJIaH JUCIUILJIUHBI

(Ha3BaHMe AUCIMIUIMHEL COIIACHO pabodyeMy y4eOHOMY ILIaHYy)
HanpasieHue «Pusnkayn,npopmib«Pu3nka 3eMIn U IIaHEeT»

Kypc 3, cemecTpb

[Tpunoxxenue Ne 2

Buabl y4yedHoii aesarenbHocT | bamwt 3a Yucio banier
CTYACHTOB KOHKPETHOE | 3aJIlaHHil MunuManbHblid | MakCUMaJIbHBIN
3a/laHue 3a
CEMECTp

MoayJs 1 35
Tekymmii KOHTPOJIb 10
1. Pemenwue 3a1a4 Ha cemuHape | 5 2 10
Py0exkHblii KOHTPOJIb 25
1. Tect 1 1 25 0 25

Moayab 2 35
Tekyuuii KOHTPOJIb 30
1. Tecr 2 1 25 25
2. Permenwne 3amaq Ha cemuHape | 1 5 5
Py0exHblii KOHTPOJIbL 5
1. [luceMeHHast KOHTPOJIbHAS 1 5 5
paborta

IoompurtesbHbIE 0AJITBI
1. Crygenyeckas onumnuana \ 10
ITocemaemocTh (0a/1JIbI BBIYMTAIOTCS U3 0011eH CYMMbI HA0OPaHHbIX 0AJ1710B)
1. Ilocemenue NEKIUOHHBIX 0 -6
3aHATUI
2. Tlocemienne NpakTUYECKUX -10
3aHATUI
HUTOroBblii KOHTPOJIb

2. DK3aMeH 30
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