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1. HammeHOBaHMe JUCHUIIINHBI
AToMHas U sifepHas puznka

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue: 28.03.01 HaHOTEXHOIOTHM M1 MUKPOCUCTEMHASI TEXHUKA

HampaBlIeHHOCTh MaTepuasbl MUKPO- 1 HAHOCUCTEMHON TEXHUKU



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pe3ynbrare ocBOE€HUS NUCHUIUIMHBI ATOMHAsI U siiepHast (PM3MKa y 00y4yarouierocs 10JKHbI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

28.03.01 HaHOTEXHOJIOTHH ¥ MUKPOCUCTEMHAs TEXHHUKA (HAIIPaBICHHOCTD : MaTepuaibl MUKPO- U
HaHOCUCTEMHOMN TEXHHUKH )

OIIK.3 CriocobeH npuMeHsITh 0a30BbIC 3HAHUS B 00JIACTH MaTEeMAaTHKH, (U3UKU U APYTHUX HAYK B
poeccuoHaNbHOM NeSTEIbHOCTH, B TOM YHUCIIE IEAArorn4ecKon JesiTeIbHOCTH, AJIs IPOBEACHUS HAYYHbIX
UCCIIEIOBaHUM, aHanu3a 00bEKTOB, CUCTEM, ITPOLIECCOB, SBJIEHUI U METO/I0B, X IKCIIEPUMEHTAIBHOIO U
TEOPETUYECKOro (BKJIIOYAsi IOCTPOEHUE X KAYECTBEHHBIX U KOJIMYECTBEHHBIX MOJIENIEH) U3yUeHUs U JUIs
HCIIOJIb30BaHUs NIOJyUYEHHBIX PE3yJIbTaTOB Ha MPAKTHUKE

HNuaukaTopsl

OIIK.3.2 ITonumaet ¢pu3nvecKre METOIbl TEOPETUIECKOTO M AIKCIIEPUMEHTAIBHOTO U3YUCHHUS CHCTEM,
SIBJICHUH U MPOIIECCOB B IPUPOE U MPUMEHSIET UX Ha IIPAKTUKE



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasyeHusi noAroToBKu 28.03.01 HanoTexHONIOrMM ¥ MUKPOCUCTEMHAs TEXHUKA
(HampaBJIEHHOCTH: MaTepHalibl MUKPO- U HAHOCHCTEMHOM TEXHHUKH )
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 7
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHUILIUHBI
O0beM AUCIHUILIMHBI (3.€.) 4
O0beM JUCHUILIMHBI (AK.YaC.) 144
KonTakTHasi padora ¢ 56
npenoaaBartesieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JeKIUOHHBIX 28
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 28
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 88
(ak.4ac.)
®opMbI TEKYLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
HtoroBoe koHTposbHOE MeponpusTue (1)
[TucebmenHOE KOHTPOJIBHOE MeponpusTue (3)
DopMbI IPOMEKYTOUHOM Dx3ameH (7 TpuMecTp)
arrecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

1. HACTHULBI U BOJIHBI
dopmMupoBaHUe MPEICTABICHHI O KBAHTOBO-BOJHOBOM JIyain3Me (DOTOHOB U MUKPOUYACTHIL KaK
(byHIaMEHTAIbHOM CBOWCTBE MaTEPUU Ha OCHOBE OCHOBOIIOJIATAIOIIUX YKCIIEPUMEHTOB M TEOPETHUECKUX
KOHIICIIINIA.
Pa3BuTHe HaBBIKOB U YMEHUI IPAKTUYECKH TPUMEHATh TEOPETUUECKUE 3HAHUS IIPU PELIeHUH 3a7ay 110
paccessHUIO ¥ UHTep(hEepeHIuN (POTOHOB U FIEKTPOHOB.

BoJiHOBBIE M1 KBAHTOBBIE CBOIICTBA CBEeTa
3akoHBI TerToBOro u3nydeHus. @opmyna [Inanka. Buemnuii ¢porosnexrpudeckuit 3ppexT. 3aKoHbI
dbotorddekra. YpaBuenne DitnmreitHa 11 pororpdexra. Dpdexr Komnrona.

KopnyckyasipHo-BOJIHOBOM 1yaJin3M
DHeprus U uMIysbe poroHa. PensituBucrckas macca ¢potoHa. 3akoHbl poTtorddexra. YpaBHeHHE DUHINITEHHA
s poroddderra. Ippext Komnrona. KoMnToHOBCKOE CMelIeHHE ATUHBI BOJIHBI PACCESIHHOTO CBETA.
[Tpumenenue BHemHero Gotoddpdexra (GpoTorneMeHT, HOTOYMHOKHUTEIH)

BoJiHOBBIE CBOICTBA YacTHI BeLeCTBA
Bonnogsie cBoiicTBa yactuil BemectBa. [ unoresa ae bpoiinsa. @uznueckuil (CTATUCTHYECKUI) CMBICI BOJIH 1€
Bbpoiinsa. CooTHomeHue HeonpeneaeHHocTel [ elizeHOepra. IKCepUMEHTAIBHOE MTOATBEPIKICHUE BOJTHOBBIX
CBOMCTB 2J1eKTpOHOB. HTEeppepeHIIMOHHOE OTpakeHHe IeKTpoHOB. MeTon bperra.

Bounbl 1e bpoiusa. CooTrHomenue HeonpeaeaeHnocTu I'eitzendepra
I'unoresa ne bpoiins. [nvuHa BoiHBL, (ha30Basi U TPYNIIOBasi CKOPOCTH BOJHBI 1e bpoitnsa. duznueckuii
(cratuctuueckuii) cmpica BoiiH A€ bpoitna. CooTHomenue HeonpeaeneHHoctel [eiizendepra. Judpakuus
3JIEKTPOHOB Ha ILEJH.

YpaBuenne lllpequnrepa
VYpaBuenue llpenunrepa: obmee ypaBuenue Llpenunrepa, ypauenue Llpenunrepa i cTallnoOHapHBIX
cocTosiHuil. KBaHTOBaHME YHEPTUU YACTHILIBI: YAaCTHIA B OECKOHEYHO ITyOOKOM MOTEHIMATIBHOH sMe.
CobcTBeHHbIE PYHKIMM U COOCTBEHHBIE 3HAYEHUS SHEPTUU YacTUlbl. YacTulia B IpsIMOYTOJIbHOMN
MOTEHIMAJIBHOMN sIME KOHEUHOU ITyOuHBI. BOTHOBBIE ()YHKIIMM YaCTULIBI BHYTPH U BHE SIMBI.
[TpoxoxaeHne YacTUllbl uepe3 noTeHuuanbHblil 6aprep. TyHHENbHbIH 3P PeKT.

Pemenue ypauenus Lllpeaunrepa qJis yacTuubl B NOTCHUUAJBHOU sIMe
Pemenue ypasuenus Llpenunrepa 1is cirydaeB 4acTUIBI B OECKOHEYHO TITyOOKOH MOTEHIIUAILHON SIME, B
MPSIMOYTOJIbHOM MOTEHIUAIBHOMN SIME KOHEUHOU r1yOuHbI. BosHOBBIE QYyHKIIMHM YaCTHUIIBI BHYTPU U BHE SIMBI.
[TpoxoxkaeHue YacTUIlbl Yepe3 MOTCHIIMAIBHBIN Oaphep.

2. PUBUKA ATOMA
[TproOpereHue 3HaHUN OCHOB CTPOCHHS STEKTPOHHON 000IOUKH aTOMa, MPOIECCOB MOTOMICHUS U U3ITYYCHUS
KBAHTOB 3JIEKTPOMArHUTHOTO TOJISI
Pa3BuTHE HaBBIKOB M YMEHHI MPAKTHUYECKH IPUMEHSITh TEOPETUUECKIE 3HAHUS MPU PEIICHUH 3a]1a4 110
OTIpEICTICHUIO AIIEKTPOHHON CTPYKTYpPbl aTOMOB, CIIEKTPOB ONTUYECKOTO U PEHTT€HOBCKOTO U3ITyYeHUS U
pacIleryieHusl CIIEKTPATbHBIX IMHUN BO BHEIIHUX TOJISIX.

Mogaeas atoma Pezepgopaa-bopa
Mopenu cTpoeHus aroma: simepHast Mozienb Pesepdopna. Onbitel Pesepdopaa mo paccesHuro anbga-4acTuil.
IToctynars! bopa. bopoBckas Teopus BogopogHoro aroma. bopoBckuil paauyc aroma. DHEpreTHYECKUe YpOBHU
aToMa BOZOpOJa



CrnexTp u3jyuyeHus BoAopoaa. 3aKOHOMEPHOCTH B ATOMHBIX CIIEKTPax
3aKOHOMEPHOCTH B aTOMHBIX cieKTpax. CHnekTpsl ucnyckanus U nornouieHus. CieKkTpaabHble TEPMBI.
KomOunanmonnstit npuniun Putna. CriektpanbHble cepur aToMa BOAOPO/A.

Omnepartopsl pu3nyeckux BejJnunH. KBaHTOBbIE UHC/Ia ¥ CTALIMOHAPHBIE COCTOSTHUS aTOMA.
OmniepaTopHBIil METOI B KBAHTOBOM MexaHuke. OnepaTtop sHepruu (oneparop ['amunbrona). Omneparop
umnynsca. KBantoBanue MomeHnTa ummnyibca. CoOOCTBEHHBIC 3HAUSHHSI ONlepaTopa KBajapaTa MOMEHTa
HUMITYJIbCa U €0 NPOCKIUU Ha OCh KBAHTOBAHU. BGKTOpHBIe AuarpaMmbl OJid HpOGKHI/Iﬁ MOMCHTA UMITYJIbCa

DJIeKTPOHHBbIE COCTOSTHUS aTOMA
KBanroBanue aroma Bogopoaa. KBaHTOBBIE yncia CTAIMOHAPHBIX COCTOSIHUM. M3ITyyaTenbHble NEPEXO0/IbI.
[IpaBuna orbopa. DHEPreTUYECKUE YPOBHH U CIIEKTPAILHBIE CEPHUH IIETOYHBIX METAIOB. Pe3yabTupyrommii
MOMEHT UMITyJIbca MHOTO3JIEKTpOHHOTr0 aroma. Cirydail HopmanibHO# cBsizu (LS-cBs3n), ciayyaii jj-cBs3H.

MarnuTHbI€ CBOHICTBA aTOMa
Marneton bopa. CriuH 1 MarHUTHBI MOMEHT 371ekTpoHa. CrivH poToHa. MarHUTHBII MOMEHT
OJIHO3JIEKTPOHHOT0 aToMa. ToHKask CTPYKTypa SHEPreTHYeCKUX ypoBHEH aroma Bojoposa. [Ipasuna orbopa s
M3JIy4aTesIbHbIX MepeX010B. TOHKas CTPYKTypa CIEKTPAIbHBIX JIMHUHN cepuu JlaliMmaHa.

I dekT 3eemana
Dddekr 3eemana. Cnoxnbil 3hdekT 3eemana (Cirydail HOpMaIbHON CBSI3HM). MarHUTHBIM MOMEHT aToMa.
g-aktop. Paciennenue sneprerndeckux yposHei. [IpaBuna ot6opa u 3eeMaHOBCKOE pacllIerieHHe
CIEKTPAIBHBIX JIMHUNA aTOMOB MIEIOYHBIX MeTaiuioB. I[Ipoctoii addekt 3eemana. SIBiieHne 2IEKTPOHHOTO
MapaMarHUTHOTO PE30HAHCA.

Hpunuun Mayau. [lepuoguveckuii 3axon JI.U.Menaeseesa
[TpuHIIUTT TOXKAECTBEHHOCTH OJJMHAKOBBIX YacTuIl. bo3ons! u pepmuonsl. [Ipunnun laynu. Pacnpenenenue
3JIEKTPOHOB I10 SHEPreTUYECKUM YPOBHSM aToma. [lopsaok 3amonHeHus SIeKTPOHHBIX CIIOEB U 3JEKTPOHHBIX
00o0I104eK. DIEKTPOHHASI CTPYKTYpa aToMa.
OO6bsacHeHue nepuoanyeckoil cucreMsl anemenToB .M. Menneneena.

PeHnTrenoBckoe u3jyyeHne aToMOB XapaKTepUCTHUYECKHE PEHTIeHOBCKHUE CIIEKTPbI
Penrtrenosckue yun. PertrenoBckas tpyoka. Topmo3Hoe U Xxapakrepuctuueckoe nznydeHue. Cuexkrp
XapaKTEPUCTUUECKOTO PEHTT€HOBCKOr0 U3ayueHus. 3akoH Mo3nu. Ilornomenne peHTTeHOBCKUX JIy4eil.

XuMmnueckas cBsizb aTOMOB. MoJsekyJa. Kpucrasi. 3oHHast Moaesib TBEpAOro TeJia
WNonnas 1 KoBaJICHTHAsI CBSI3M aTOMOB B MOJIEKYJI€, KpUCTasie. 30HHbIE MOJCIIA METAJIOB, TUAJIEKTPUKOB,
MOJIyIPOBOJITHUKOB.

MaxkpockonnyecKkue KBAaHTOBbIE sIBJI€HHS
CBepXmpoBOIMMOCTb U €€ KBaHTOBas Npupoja. CBEpXTEeKy4ecTh U €€ KBaHTOBas MPUPO/Ia.

3. DU3UKA ATOMHOI'O AAPA
dopmupoBaHUe MPEJICTABICHUH O CBOMCTBAX BeleCTBAa HA CyOATOMHOM YPOBHE, O IPAaHHUIIAX MPUMEHUMOCTH
¢bu3nueckux Mozenel u runore3 B cyoaToMHO# pusnke. PopMUpoBaHUE MPEACTABICHUI O COBPEMEHHBIX
croco0ax MOJTYYEeHHUs SHEPTUH U BO3HUKAIOIINX TPH 3TOM KOJIOTHUECKUX Mpodiiemax. Pa3BuTre HaBBIKOB U
YMEHHH MPAKTUYECKH PUMEHATh TEOPETUUECKNE 3HAHUS IIPH PEIICHNUH 33]1a4 10 pacYeTy OCHOBHBIX
XapaKTEPUCTHK SAEP, KNHETHKE SAEPHBIX PEAKLU, Ul pacueTa MHTCHCUBHOCTH U3JIy4YE€HUs, TOTJIOMEHHON
710361 ¥ 3PPEKTUBHOCTH 3AIIUTHBIX SKPAHOB.



CraTnyeckne CBOiCTBA aTOMHOI0 si/Ipa
CraTuyeckue XapakTEpUCTUKHU Apa: COCTaB siipa, 3apsi, Macca, paauyc s1pa, CIMH, MAarHUTHBIA MOMEHT U
AIIEKTPUUYECKUI KBaAPYIIOIBHBIA MOMEHT. JeeKT Macchl siapa. DHEprust CBs3M siipa. SnepHbie MOJenu.
Kanenpnas monens sapa. OOonouedHass MoJIesb sSapa.

JHeprus cBs3u saapa. @opmyna Baiiuzekepa
JedexT maccnl siapa. DHeprus cBs3u sapa. Kanenbaas mozgens siapa. [lomysmnupuueckas hopmyna
Baiinzekepa s 3HEpruu CBsI3HU sApa.

O06o0s109eynas moneJb siipa. ClIMH M1 MATHUTHBIH MOMEHT si/ipa
O6onoueunas mojens siapa. CriiH ¥ MarHUTHBIA MOMEHT sapa. CBOCTBA siIEpHBIX CHIL. J{eHTpoH.

SIBiieHNe PAINOAKTUBHOCTH. SIiepHbIe peakuuu
OcCHOBHBIE THIIBI PAAMOAKTUBHOTO pacnaja. 3aKoH paJHoaKTUBHOTO pacnaga. Anbda-pacnas 3akoH
I'eitrepa-Herrona. KBanToBas Teopus ansda-pacnana. bera-pacnan. Buasr 6era-pacnana. PagnoakTuBHbIe
psaabl. Knaccuduxarus ssaepHbIX peakiuii. 3aKOHbI COXpPAHEHUS B SEPHBIX PEaKIUsIX. DHEpreTUYecKas cxema
saepHbIX peakuuii. [lopor sanepHoi peakiuu.

3aKoHBI PAINOAKTHBHOIO pacnajga
3akoH paanoakTUBHOTO pacnana. [lepuon noiaypacnana. [locnenoBaTenbHblil paaoaKTUBHBIN pacna.
PannoaktuBHbIe psiibl. BekoBoe paBHOBecuHe.

Anbda- u 6eTa-pacnaabl
Anbda-pacnan . OcHoBHbIE cBOMCTBa anb(da-pacnana. 3akoH ['eiirepa-Herrona. bera-pacnaa. Bunel n
CBOICcTBa OeTa-pacmaja.

Snepubie peaknun Ipdext Meccoayipa
3aKOHbBI COXPAaHEHUs B AJEPHBIX peakusaX. JHepreTuyecKkas cxema sijaepHbix peakuuil. [lopor snepHoit
peaknuu. ["'aMMa-u3iydeHre Bo30YyKICHHBIX SAEp U ero xapakrepucTuku. Dddext Meccbayaspa. Dpdext
Méccbayapa (saepHbIi raMMa-pe30HaHC). BHYTpeHHss1 KOHBEpCHsl.

Jenenue TsKeabIxX saaep. TepMosiaepHbIi CHHTE3
SnepHble peakuu Moj AeHCTBUEM HEUTPOHOB. LlenHble peakuuu nenenus aaep ypana. CoctaB IpogyKTOB
JEJICHUS SIAPa U SHEPTHs IETICHUS.
dopmyna Tt pa3MHOKEHHsI B 1IenHOM peakiun. KoaddumumenT pazMHoxeHus: 3ameJIeHHe HEUTPOHOB.
TepmosnepHbie peakuuu. TepMosaepHBbIN B3pbIB. Y IIPaBIAE€MbIH TEPMOSIEPHBIN CUHTES.

Snepuas 3Hepreruka. SinepHsie peakTopbl
SAnepnas snepreruka. Knaccudukanus saepHbIX peakTOpOB. S AepHBIil peakTop: akTUBHAS 30HA, SIIEPHOE
TOIUIMBO, OTPa)KaTelb, TEIUIOHOCUTENb, paAHallMOHHAas 3aIIMTa, pad0Ta U CUCTEMBI YIIPaBJICHHUS.
Panuanyonnas 6€30MacHOCTb U aBapuu SIIEPHBIX PEaKTOPOB.

du3nyecKue 0CHOBBI 103UMETPHHI
Jlo3zumetpusi. MoHM3HUpYyOIee H3TyUYeHNEe U €r0 XapaKTePUCTUKU. DKCIO3UIIMOHHAs 103a. [lormomenHas go3a.
Koadduuuent xkauecTBa nu3nyyeHus. JKBUBaJICHTHas 103a. Enunuisl uamepenus no3. [eiicreue
MOHU3UPYIOUINX M3Iy4YEeHUH Ha CTPYKTYpy BelecTBa. Panuanmonnsie neekTsl. XUMUYECKOe U OHOIOTHYECKOe
JEWCTBUE U3TYyUYCHHUI.

IHorJiomenue siiepHOro U3JIy4eHUs BelecTBOM. /(0361 HOHM3MPYIOIIUX U3.TyYeHUil
[IpoxokaeHre raMmma-KBaHTOB, TSKEIbIX U JIETKUX 3apsKEHHBIX YacTHIL Yepe3 BelecTBo. JINHeHHBIH u



MaccoBbIi KO3 PUIMEHTHI ocnabnenus. Monnsupyroiiee AeiicTBUE SAEPHBIX U3ydeHui. /0361
MOHU3HUPYIOLIUX U3TyUYeHUH. DKCIO3ULIMOHHAs 103a. [lornomenHas go3a. DkBUBajJeHTHAs 103a. ENUHUIIBI
WU3MEPEHHUS J103.

4. PU3UKA JIEMEHTAPHBIX YACTHIL
dopMupoBaHUe MIPEACTABICHUH O IEPBUYHBIX CBOMCTBAaX BEIIECTBa, (POPMUPOBAaHHUE OCHOBHBIX
acTpo(U3NIECKUX MPEACTABICHUI O XapaKTEPUCTHKAX, 00pa30oBaHUM | 3BoJItoMK Beenennoit, ["anaktuku u
3BE3/I.
PaSBI/ITI/IG HABBIKOB U YMGHI/Iﬁ HpaKTI/I‘-ICCKI/I HpI/IMeHSITI) TeOpeTI/I‘{eCKI/Ie 3HAHUA HpI/I pCIHGHI/II/I 3a1a4
B3aUMOICUCTBHUS YaCTHII.

Kanaccupukanus jiemeHTapHbix yacTul. KBapkoBasi MoJesb aIpoHOB
DOnemeHTtapHbie yacTullbl. Knaccudukanus snemenTapHbix yactull. Jlentonsl. AapoHsl. Me3oHbl. bapuoHb.
MynbTumiers! anpoHoB. KBapkoast mozenb aapoHoB. KBapku u ux xapaktepucTuku. KBapkoBas cTpyKkTypa
aJpOHOB. DKCIIEPUMEHTAIBHOE MOATBEPK/ICHUE KBAPKOBOM MOJIENIA. DKCIIEPUMEHTHI B 00J1aCTH BBRICOKHX
SHEPTUM.

DyHIaMeHTaIbHbIe B3AUMO/IeCTBUSA
DnekTpoMarHuTHoe B3anMoeiicterue. KBantoras anekrpoaunamuka (K9/1). JIlmarpammer deiimana. CunbHOE
B3aumoyeiicteue. KBantosas xpomonunamuka (KX/1). ['moonsl. Cnaboe B3aumopaeiicterue. BuoHsl
(mpoMexxyTOUYHBIE BEKTOpHBIE 0030HKI). I paBUTaIIMOHHOE B3auMoieiicTBHE. | paBUTOH.

KBapkoBasi cTpykTypa Me30HOB U 0apuoHOB. B3aumoaeiicTBusi 4acTui
KBapkoBas mozens anponoB. KBapku u ux xapakrepuctuku. KBapkoBas CTpyKTypa ME30HOB ¥ OapHOHOB.
DKCIEPUMEHTHI B 001aCTH BBICOKHX SHEPTHiA.

HcToYHMKH ¥ MeTOAbI PerucTPALMHU YACTHII
WctouHnku 3apsKeHHBIX YacThll. Y ckoputenu. MicTouHuku ramma-kBaHToOB. ICTOUHUKN HEUTPOHOB. MeTo bl
perucTpanuy 4acTul. JIeTeKTopsl, UX TUIIBI U XapaKTEPUCTUKU. TPEKOBBIE NETEKTOPHL. SnepHble
dhoToamynwscun. [1y3sippkoBsie kamepbl. Kamepa Bunbcona. CueTunky 3apsyKeHHBIX YaCTUIl U TaMMa-KBaHTOB.
I'amma-cniektpoMeTpbl. HEUTpOHHBIE TETEKTOPHI.

CoBpeMeHHbIE acTPO(PU3NUECKHE TPEACTABICHUS
Bcenennas. [Ipunuun Konepnuka n kocMonorudyeckuid npuHuui. BosnukHosenue BeenenHoil u ee
sBoJironus. ['anakTrka v 3Be31bl. XapaKTepUCTUKA | alaKTUKKU KaK 3BE€3JHOTO CKOIUIEHUS U €€ 3BOJIFOLIHS.
Knaccudukanus 38e371. CoiHile, €ro XxapaKTepUCTUKH U 3BoJtonus. TepMosinepHbie peakiiuu Ha CoJHIe U
3Be3Aax. Bogopoaueiii nuki. Yriepoausii nuki. Hykneocunres.

HNrToromasi arrecTanmus no JUCHUIINHE (IK3aMEH)
HTtoroBoe KOHTPOJIbHOE MEPONIPUATHE MPOBOASATCS B COOTBETCTBUU C «Il0J0K€HNEM O MPOBEEHUN TEKYLIETO
KOHTPOJIS U MPOMEKYTOYHOM aTTECTAllMU CTyAeHTOB B [lepMcKoM rocysapcTBeHHOM yHUBEpcuTeTey. Llens -
KOHTPOJIb OCBOCHUS 3aIaHHBIX JUCITUIUTMHAPHBIX KoMIleTeHIMH. CTyIeHT JOJIKEH NTOKa3aTh 3HAHUE SICPHOM
MOJICJIA aTOMa, BOJIHOBBIX CBOMCTB MUKPOYACTHII, SJIEMEHTOB (DU3UKUA aTOMHOTO si/Ipa U (PU3UKHU YaCTHII;
yMEHHUE NPUMEHITh OCHOBHBIE MTOJIOKEHUSI KBAHTOBOM TEOPUU ISl PELLIEHUsI OCHOBHBIX 3a/1a4 aTOMHOM
busuKy.
KonTtponbHOE MeponpusiTHE TPOBOIUTCS B BUJI€ YCTHOTO UM MMMCBMEHHOTO OTBETA Ha JIBa TEOPETUUECKHUX
BOIIPOCA U PEIICHUS OTHOM 3a/1auu. TeopeTudeckrue BOMPOCHl BHIOMPAIOTCS CITy4altHBIM 00pa30M M3 CITUCKA
BOIIPOCOB UTOTOBOTO KOHTPOJIS. 3a/ja4a BEIOMpAETCs ClIydyaifHbIM 00pa30oM U3 MaKeTa 3a/1a4 MPOBEICHHBIX
KOHTPOJIBHBIX padoT. [IpenomaBarento mpegocTaBiseTcs MPaBo 3a/1aBaTh CTYIEHTaM BOIIPOCKHI CBEpX Omiiera B



COOTBETCTBHUH C Y4eOHOI IPOrpaMMOii.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Uponos U. E. AtomHas u sigeprast ¢puznka. COOpHHUK 3a7a4:ydeOHOE TOCOOHE ISt CTYICHTOB (DU3NYECKUX
cnernainbHocTel By30B/U. E. Uponos.-Cankr-IlerepOypr:Jlans,2002, ISBN 5-9511-0001-1.-288.

2. Matsimes, A. A. AtomHas ¢pusuka. Tom 1 : yuebnoe mocobue / A. A. Marsie. — Cankt-IlerepOypr :
Cankr-IlerepOyprekuit monurexundyeckuid yuusepeutet [lerpa Benukoro, 2014. — 531 ¢. — ISBN 978-5-
7422-4209-3. — TekcT : 251eKTpOoHHbIH // DnekTpoHHO-0nbauoreunas cucrema IPR BOOKS : [caiir].
http://www.iprbookshop.ru/43939.html

3. CuByxuH [I. B.O6mwmii kypc ¢pusukn.yaeOHOe mocodue st By3oB T. 5.ATomHas u sinepHas ¢pusuka//l. B.
CuByxuH.-2-¢ u3f., crep..-MockBa:OU3MATIIUT: MOTH,2002, ISBN 5-9221-0230-3.-784

4. Marsimmes, A. A. Atomuas ¢usuka. Tom 2 : yue6HOe mocodue / A. A. MateimeB. — Cankrt-IlerepOypr :
Cankr-IleTepOyprekuit nonurexaudyeckuid yausepcuteT [letpa Bemukoro, 2014. — 344 ¢. — ISBN 978-5-
7422-4210-9. — TekcT : 2neKTPOHHBIN // DneKkTpoHHO-0nbMnoTeunas cucrema IPR BOOKS : [caiiT].
http://www.iprbookshop.ru/43940.html

JlonoJIHUTEIbHAS

1. llInmonbckuit 3. B.AToMHas (u3uka.ydeOHUK /1t BY30B : B 2 T. T. 2.OCHOBBI KBAHTOBOW MEXaHUKH H
CTpOEHHUE INEKTPOHHOU 00070uku atoma/d. B. lInmonbckuii.-Cankt-IleTepOypr:Jlans,2010, ISBN 978-5-8114-
1006-4.-441

2. Muxaiinos, M. A. flnepHas ¢usuka u ¢pusuka sneMeHTapHbIx yactull. Yacte 1 : yueOHOoe ocobue / M. A.
MuxaiinoB. — Mockaa : [Ipomereit, 2011. — 94 c. — ISBN 978-5-4263-0048-4. — TekcT : 2IEKTPOHHBIH //
DOnexkrpoHHO-O0nbMHoTeuHas cucreMa IPR BOOKS : [caiir]. http://www.iprbookshop.ru/8306

3. Muxaiinos, M. A. flnepnas ¢pusuka u pusnka sneMeHTapHbIX YacTull. YacTh 2. DeMeHTapHbIe YaCTUIIHI
yaebHoe nocobue / M. A. MuxaiinoB. — Mocksa : [Ipomereit, 2013. — 28 c. — ISBN 978-5-7042-2471-6. —
Tekcrt : anexTpoHHbIH // DnekTpoHHO-010IMoTeuHast cuctema IPR BOOKS : [caidT].
http://www.iprbookshop.ru/58212.html

4. CuByxwuH /. B.OOmuit kypc ¢pusznku.yaeOHOe TOCOOHUe s CTYACHTOB (PU3NUYECKHUX CIIEUATLHOCTEN BYy30B
T. 5.Aromuas u snepnast pusuka//l. B. CuByxun.-3-¢ uzj., crep..-MockBa: DU3MATIIUT,2006, ISBN 5-9221-
0645-7.-784

5. Kupuanos B. C. ®u3uka aTOMHOTO si[pa U YaCTHUIL:y4eOHOE TTOCOOMe I CTYACHTOB (PU3HUECKOTO
¢dakynprera/B. C. Kupuanos.-Ilepmp,2010, ISBN 978-5-7944-1572-8.-269.-bubnuorp.: c. 241-242

6. lInonbckuii O. B.AtomHas ¢u3nka.yueOHuk a1 By30B : B 2 T. T. 1.BBenenue B aromuyto ¢pusuky/3. B.
nonbckuil.-Cankr-IlerepOypr:Jlans,2010, ISBN 978-5-8114-1005-7.-557

7. Uponos U. E. CoopHHK 3a/1a4 TIO aTOMHOU | s/IepHOH Pusnke:yuedbHoe mocobue mis By30s/U. E. UpoaoB..-
MockBa:Atomusaar,1976.-232.

8. CoopHuK 3a1a4 1o obmemMy Kypcy ¢usnuku.B 5 kH..-MockBa:OUSMATIIUT : Jlanp,2006.KH. 5.AToMHAast
¢dbuzuka. dusnka sapa u snemeHTapabix yactui/B. JI. ['un30ypr [u np.] ; pea. . B. CuByxun.-184, ISBN 5-
9221-0606-6

9. CnuBak JI. B. flnepnas ¢usuka:coopHuk 3aaay : [Meroaudeckoe nocodbuel/JI. B. Cnusak.-I1lepmp,2000.-



126.-bubnwmorp.: c. 125

10. lemun B. A. Teopus sneMeHTapHbIX yacTuil. KBapku U TIIIOOHBL: y4eOHO-MeToqu4YecKoe mocodue/B. A.
Hemun.-Ilepmb,2007, ISBN 5-7944-0788-3.-43.-bubnuorp.: c. 42



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://nuclphys.sinp.msu.ru/ fnepras ¢usuka
http://www.physbook.ru/ DnekTpoHHbII YyueOHUK (HU3UKH
https://sfiz.ru/ Bcs pusnka
http://fizportal.ru : Bce o ¢pusuke. Bee s duzuku
http://nuclphys.sinp.msu.ru/ fAnepnas ¢uzuka B UatepHere
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUN
00pa30BaTeJIbHOIO MpoIecca Mo IAMCHUIINHE

OO6pa3zoBarenbHbIii Ipolece M0 AUCHUIINHE ATOMHAs U siepHas GU3MKa [IpeoaracT uCIoiIb30BaHNE
CJIEYIOIIEr0 MPOrPaMMHOTO o0ecTieueHus: U HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
B y4eGHOM mpoliecce A OCBOEHUS AUCHUTUIMHBI MOTYT UCIOJIB30BATHCS Pa3InyHble HH(GOPMAIIMOHHbBIE
TEXHOJIOTHH:
- IPE3EHTAI[MOHHBIE MAaTEPHUAJIBI [T0 TEMaM JICKIUI U MPaKTUUYECKUX 3aHATUH;
- I0CTyH B pexume on-line B DnekTpoHHyt0 6ubnunoreunyto cucremy (9bC);
- IOCTYT B 3JIEKTPOHHYIO HH(OpMAIIMOHHO-00pa3oBaTenbHyt0 cpeny yausepcurera (ETUC [ITHUY);
- HHTEPHET-CEPBUCHI U 3JICKTPOHHBIE PECypPChI (TIOUCKOBBIE CUCTEMBI, HJIEKTPOHHAS 110UTa,
npodecCHOHATBLHBIETEMAaTHUECKUE YaThl  (DOPYMBI, CHCTEMBI ayIMO0 U BU1€0 KOH(EPEHIIHA, OHIaliH
SHIMKJIONEIUHN U T.1.).
[lepedeHpb UCTIONB3YEMOT0 IPOTPAMMHOT000ECTICUEHUS:
1. Onepaunonnas cucremMa ALT Linux;
2. Oducusiit naker npuiioxxenuit «LibreOffice».

[Tpu ocBoeHMM MaTepHalia U BHITOJHEHHS 3aJaHH TTO JUCIUIUIMHE PEKOMEHIYETCSI HCTIOh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuneTax ooyuatomuxcsi ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIMOHHOM paOOThI U MIPOBE/ICHUU 3aHATUI B peXKUME OHJIAH MOTYT
MCTIOJIb30BATHCS:

cuctema BHIcOKOH(epeHIICBsA3H Ha ocHOBE Tuiatdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas noaepxuBaeT BO3MOKHOCTb HCIIOJIb30BAHUS
TEKCTOBBIX MaTEPUANIOB U MPE3CHTAIINH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECThI, IPOBEPSEMbIC 3a1aHMUs,
3a7aHus U1l COBMECTHOM palboThI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEeXHUYECKOI 0a3bl, HEOOX0AMMOI JJIf1 OCYIIECTBICHUSA
00pa30BaTeJbHOI0 MPOLECcCa M0 JUCUUILIHHE

Jlex1IMOHHBIE 3aHATH, MPAKTUYCCKHE 3aHITHS, TPYIIOBBIE (MHIUBUAYaTbHBIC) KOHCYIBTAUN, MEPOTIPUSTHS
TEKYIEro KOHTPOJIS U MPOMEKYTOYHOMN aTTECTAllMH MPOBOAATCS B Ay AUTOPUH, OCHAIIIEHHOW NIPE3eHTAIIMOHHON
TEXHHUKOU (TIPOEKTOP, IKPAH IS IPOCKTOPA, KOMIIBIOTEP/HOYTOYK), a TAKIKE MEJIOBOU (M) MITM MapKEepHOM
JOCKOM.

JlexoHHast MyJIbTUMEUIHAS Ay JUTOPUS, BMECTUMOCTBIO Oosiee 100 yenoBek. AyAUTOPHs OCHAIICHA
COBPEMEHHBIMH CPEJICTBAMU BOCIIPOM3BECHHS U BU3yalu3alluu BUACO U ayano uHbopmaimu. Komrmnekranus
ayJTMTOPUHU COCTOUT U3: MYJIbTUMEIUIHHOTO TPOEKTOPa, aBTOMATU3UPOBAHHOTO MPOSKIIMOHHOTO YKpaHa,
aKyCTHUYECKOM CHCTEMBI, U pabouero MecTa MpenojaBaTelis, BKIIOYAIOUIero MepCOHATbHBIA KOMIBIOTEP
(HOYTOYK), OJI0K yImpaBiieHHuss 000py10BaHHeM, HHTep(dechl moaKIroYeHus1. Pabouee MecTo npernoaaBaTess
0o0BbeIMHAET BCE YCTPOUCTBA B €AMHYIO cucTeMy. IpenonaBarens uMeeT BOZMOXKHOCTh YIIPABIATH Beel
CUCTEMOM, HE OTXO/I OT IOCKH, YTO MO3BOJISIET IPOBOAUTD JICKIIUU, IPAKTUUECKUE 3aHATHS, IPE3EHTAIIH, U



JpyTrue BUBI 2y IUTOPHOM HAarpy3KH 00yJaromuxcs B y100HOM U JOCTyMHOM At HUX (hopMe ¢ IpUMEHEHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX CPe/ICTB 00yueHusi. KommnbroTepHoe 060py10BaHHE UMEET COOTBETCTBYIOIIEE
JUIEH3MOHHOE MPOTrpaMMHOEe 00ecriedeHHE.

AyauTopus JUisl MPaKTHYECKUX (CEMHUHAPCKUX ) 3aHATHI BMECTUMOCTBIO He MeHee 25 denoBek. Kommiekrarus
ayJIMTOPUHU COCTOUT U3: (pIOMACTEPHON WIIM MEJIOBOM JI0CKH, MYJIbTUMEIUHHOTO MPOEKTOPA, IPOECKIIMOHHOTO
JKpaHa, a TaKke pabodyero Mecra IpernoaaBaress ¢ IepCOHaIbHBIM KOMIIBIOTEPOM (HOYTOYKOM).
KomnbrorepHoe 000py10BaHNE UMEET COOTBETCTBYIOIIEE JIUIIEH3MOHHOE IPOrpaMMHOE 00eCcIieueHue.
CryneHThI 3aKpeIUIsioT U UCTOIb3YIOT MOJTYUYEHHbIE TEOPETUUECKNE 3HAHUS IIPU BBIIIOJTHEHUH padboT
001IepU3NIECKOT0 MPAKTUKyMa, CEMECTPOBBIH pa3en « AToOMHas U sijiepHas pusnkay. OOmepuzndeckuit
MPAaKTUKYM IIPOBOJIUTCS B CIICIMATN3UPOBAHHON yueOHO# 1abopaTopun. B maboparopuu moaAroToBIeHbI
paboune MecTa cTyIeHTOB. Bece paboune MecTa OCHAIEHbI COBPEMEHHBIM SKCIIEPUMEHTATBHBIM
obopynoBanueMm. IlepcoHanbHble KOMIBIOTEPHI O3BOJISIOT IPOBOAUTH 0OPAOOTKY IKCIIEPUMEHTATBHBIX
JIAHHBIX Ha PabOYMX MecTax

[Tomemnienue At CaMOCTOSITENEHOM PabOTHI.

[Tomemnienust GUOIMOTEKH C IEPCOHATLHBIMU KOMITBIOTEPAMU C TOCTYIIOM K JIOKQJIBHOM U II100aTBbHOM CeTsM.

[Tomemenust Hayanoi 6uomuorexku [ITHUY mist oGecrieuenust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kopi.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMITBIOTEPA C
JIOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranbHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHaIbHbIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100abHON KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a]1 €CTECTBEHHON IUTEpaTyphl, Kop.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOHM M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU NIUTEpaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢axkynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHaqbHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

6. UutanbHbIi 3a1 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBaH 6 nepcoHaIbHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIBbHOM KOMIIBIOTEPHBIM CETSM.

Bce xoMInbroTephl, yCTaHOBJIECHHBIE B TOMELIEHUAX HAyUYHOU OMOJINOTEKH, OCHAILEHBI CIICAYIOIINM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouHno-nipaBoBast cucrema «Koncynprantlnrocy»



DoHIbI OLIEHOYHBIX CPEACTB VISl ATTECTAIUU MO AUCIUILIHHE
ATOMHAaA U siiepHas pusuka

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.3

Cnoco0eH npuMeHATH 0a30Bble 3HAHUS B 00J1aCTH MATEMAaTHKH, GU3NKHU U APYTHX HAYK B
Npo(ecCHOHATBHOI JeSITeJIbHOCTH, B TOM YHCJIe MeJarorn4ecKoi 1esTeJIbHOCTH, 1151
NpOBeAeHUS HAYYHBIX HCCJIeI0BaHMIl, aHAJIN3a 00beKTOB, CHCTEM, IPOLIECCOB, SIBJICHUH 1
METO/0B, HX IKCIIEPHMEHTAJIBHOI0 H TEOPEeTHYECKOr0 (BKJIYAs IOCTPOCHHE UX KAYeCTBEHHbIX
¥ KOJIMYECTBEHHBIX Mo/iesieil) H3y4eHUs M IS MCII0JIb30BAHMS MOJTYYEeHHBIX Pe3yJIbTATOB HA

NMpaKTHKe
KoMnerenuus IlnannpyemMble pe3ybTaThl Kputepumn onnennBanusi pe3yJibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.3.2 3HaTh: HeynoBjerBopure

[Tonumaer dusnueckue
METO/BI TEOPETHYECKOTO
U DKCIIEPUMEHTAJILHOTO
U3Y4YECHUS CUCTEM,
SIBJIEHUW U MPOLIECCOB B
IIPUPOJE U IPUMEHSET UX
Ha IIPaKTUKE

— OCHOBHBIE IKCTIEPUMEHTAJIbHBIC
(baxTBl ¥ TEOpETUYECKHE
IPE/ICTaBICHUS O

KOPITY CKYJISIPHO-BOJTHOBOM
Jyalau3Me B IPpUpOe
MHUKPOOOBEKTA;

— OCHOBBI BOJIHOBOI'O OIIMCaHMS
JIBIDKEHUS] MUKPOOOBEKTa U
KBAaHTOBAHUS €TO YHEPTHHU
UMITYJIbCA.

YMers:

— IPUMEHSATh TUIIOTE3Y 1€
bpoiins, cooTHOIIEHHE
HeonpeaeneHHoctel ['elizenOepra
u ypasHenue [lIpenunrepa npu
OTIHMCaHUU pacCesTHUSL, AUPpaKIIH
u uHTepdepeHuuu GOTOHOB U
3JIEKTPOHOB;

Bnaners:

— HaBBIKAMHM pPEIICHUS
MPOCTEUIIINX
KBaHTOBOMEXaHHYECKHUX 3a1a4;
— HaBBIKAMH PUMEHEHHS
MaTEeMaTUYECKOTO armapara JJis
perieHus GU3NYECKHX 3a71a4

He 3naer:

— OCHOBHBIE KCIIEPUMEHTaIbHbIE (DAKThI U
TEOPETUYECKHUE MPEACTABICHUS O
KOPITYCKYJISIPHO-BOJTHOBOM Ayaiu3Me B
MIPUPOJI€ MUKPOOOBEKTA;

— OCHOBBI BOJIHOBOT'O OIMCAHUS JABMKEHUS
MUKpPOOOBEKTa U KBAHTOBAHUS €r0 SHEPTUU U
HMITyJIbCa.

He ymeer:

— IPUMEHATH TUIoTe3y ae bpoins,
COOTHOLIEHHE HEONPEIEIIEHHOCTEN
I'eitzenOepra u ypasHenue lpeaunarepa npu
OIMHCAaHUU paccesHus, Tudpakunuu u
nHTepdepeHIuy (POTOHOB U AJICKTPOHOB;

He Bnaneer:

— HaBBIKAMHM PEIIEHUs IPOCTEHILINX
KBaHTOBOMEXAaHUYECKHUX 3a/1ay;

— HaBBbIKAMH IIPUMEHEHHSI MATEMaTU4YECKOTIO
ammapara Jjs pemeHus pu3nyecKux 3aaay

YnoBaerBopuTeabH
OO011ue, HO HE CTPYKTYPUPOBAaHHbIE 3HAHUS
— OCHOBHBIX 3KCIIEPUMEHTAIBHBIX (DAKTOB U
TEOPETUYECKHX MPEICTABICHUN O
KOPITyCKYJISIPHO-BOJTHOBOM JIyajIU3M€ B
MPUPOJIE MUKPOOOBEKTA;
— OCHOB BOJIHOBOI'O OITUCAHUS JABHXKCHHS
MHUKPOOOBEKTA U KBAHTOBAHUS €I0 SHEPTUU U
UMITYJIbCA.
YactuyHo chopMHUPOBAaHHOE YMEHUE
— MIPUMEHSATH TUIoTe3y ne bpoiins,




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
YnoBj1eTBOPUTEbH

COOTHOIIIEHHE HEOIPEACICHHOCTEN
I'eiizenbepra u ypasuenue lllpenunrepa npu
OIMHCAaHUU paccesHus, Tudpakuuu u
nHTepdepeHIuy (POTOHOB H JIEKTPOHOB;
YacTudaHOE MPUMEHEHNE HABBIKOB

— pEeIICHUs MPOCTEHIITNX
KBaHTOBOMEXAaHMYECKUX 3a7a4;

— IPUMEHEHUSI MaTEMaTUYECKOTO armapara JJis
pereHust GU3NIECKUX 3a71a49

Xopouo
CdopmupoBaHHbIe, HO COJEPKAIINE OTAEIbHbIE
npoOesbl 3HAHUS
— OCHOBHBIX 3KCIIEPUMEHTAJIbHBIX (DAKTOB U
TEOPETUYECKUX MPEJICTABICHUN O
KOPITYCKYJISIPHO-BOJTHOBOM Ayaju3Me B
MPUPOJIE MUKPOOOBEKTA;

— OCHOB BOJIHOBOT'O OIIMCAHMSI IBUKECHUS
MUKpPOOOBEKTa U KBAHTOBAHUS €TI0 SJHEPTHH U
HMITyJIbCa.

B nesnoMm ycnemnsle, HO cozeprkaliie
OTJIeNIbHBIE MPOOEIThl yMEHHUS

— NMIPUMEHSATH TUmnoTe3y ne bpoiins,
COOTHOLIEHHE HEOMpeeIeHHOCTEN
I'eitzen6epra u ypasaenue lpeaunarepa npu
OINHCAaHUU paccesHus, Tudpakuuu u
uHTepdepeHIN POTOHOB U JIEKTPOHOB;
Bitaneer HaBbIKaMu

— pELICHUs IPOCTENIINX
KBAaHTOBOMEXAHUYECKUX 3a/a4;

— IPUMEHEHUsI MAaTEMaTUYECKOI0 armapara AJis
penieHus GU3MUECKUX 3a1a4

Otiamn4Ho
CdhopmupoBaHHbIE CUCTEMAaTHUECKUE 3HAHUS
— OCHOBHBIX 3KCIIEPUMEHTAIBHBIX (DAKTOB U
TEOPETUYECKUX IIPEJCTABICHUN O
KOPILYCKYJISIPHO-BOJTHOBOM Ayau3Me B
MPUPOJIe MUKPOOOBEKTA;

— OCHOB BOJIHOBOT'O ONMCAHUSI IBUKEHUS
MUKpPOOOBEKTa U KBAHTOBAHUS €r0 SHEPTUU U
UMITyJIbCA.

CdopmMupoBaHHOE YMEHHUE :

— IPUMEHATH runoresy j1e bpoius,




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1an4yHO
COOTHOIIIEHHE HEOIPEACICHHOCTEN
I'eiizenbepra u ypasuenue lllpenunrepa npu
OIMHCAaHUU paccesHus, Tudpakuuu u
nHTepdepeHIuy (POTOHOB H JIEKTPOHOB;
YcnenHoe MpUMEHEHHE HAaBBIKOB
— pEeIICHUs MPOCTEHIITNX
KBaHTOBOMEXAaHMYECKUX 3a7a4;
— IPUMEHEHUSI MaTEMaTUYECKOTO armapara JJis
pereHust GU3NIECKUX 3a71a49

OIIK.3.2

[Tonumaer pusnueckue
METO/bI TEOPETHUYECKOTO
U DKCIIEPUMEHTAJIbHOTO
U3YYECHUS CUCTEM,
SIBJIEHUW U IPOLIECCOB B
IIPUPOJE U IPUMEHSET UX
Ha MIPaKTHUKE

3HaTh:

—3KCIIEPUMCHTAIIbHBIC JIAHHBIC U
TEOPETHYECKHE OCHOBBI CTPOCHHS
AIIEKTPOHHOHN 000JI0UKH aTOMa;
— pusnueckoe 000CHOBaHHE
NIEPHOANIECKON CHCTEMBI
JJIEMEHTOB;

— OCHOBHBIE 3aKOHOMEPHOCTHU
B3aUMO/ICHCTBUSI MarHUTHBIX
MOMEHTOB JIEKTPOHOB U
ATOMHOTO SIIpa MEXIy COOO0M U ¢
BHCIITHUMHU TOJISIMH;

— IKCIICPUMEHTAJIbHBIC IAHHBIC U
OCHOBBI TEOPETHYECKOTO
OITMCAHUS MPOIIECCOB
TIOTJIOIICHUSI U M3ITy4CHUS
KBaHTOB 2JICKTPOMArHUTHOTO
U3JTyYCHHS B 3JICKTPOHHOM
000JI0YKE aTOMa;

YMeTh:

— IPUMEHSATH MTOCTYJIAThI U
Mozens bopa s pacuera
BOJIOPOJIOTTOO0HBIX ATOMHBIX
CHUCTEM;

— IPUMEHSTH KBAaHTOBO-
MeXaHMYECKHUH ITOAX0] K
OOBSICHEHHIO CBOICTB aTOMOB U
MOJIEKYJT;

— OIIPEAENATh COCTAB, TOHKYIO U
CBEPXTOHKYIO CTPYKTYPY
ATOMHBIX TEPMOB, ONTUYECKUX U
PEHTTEHOBCKUX CIIEKTPOB aTOMOB;
Biaanets:

HeynoBJjieTBopuret
He 3naer:
—3IKCIIEPUMEHTAIbHBIC JJAHHBIC U
TEOPETUICCKUE OCHOBBI CTPOCHHS JICKTPOHHOM
000JIOUKHY aTOMa;
— ¢u3nyeckoe 000CHOBAHHE MTEPHOTUICCKOMN
CHUCTEMBI DJIECMEHTOB;
— OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOJICHCTBUS
MarHUTHBIX MOMEHTOB JJIEKTPOHOB U aTOMHOTO
s7Ipa MEXAy COOOM U C BHEIIHUMU TMOJISIMU;
— 9KCTIEpUMEHTAIIbHBIEC TAHHBIC U OCHOBBI
TEOPETHYECKOTO OIMHUCAHMSI IPOIECCOB
MTOTJIOIICHHS ¥ M3 TyYeHUsT KBAHTOB
AJIEKTPOMATrHUTHOTO U3JIYYCHHS B DJICKTPOHHON
000JIOUKE aToMa;
He ymeer:
— IIPUMEHSATH TIOCTYJIATHI U MOJIeTh bopa st
pacdera BOJIOPOIOIOI00HBIX AaTOMHBIX CHCTEM;
— IMPUMEHSTH KBAHTOBO-MEXaHHUECKUN TIOIXO]]
K OOBSICHEHUIO CBOICTB aTOMOB M MOJICKYT;
— OIpeNeNATh COCTaB, TOHKYIO M CBEPXTOHKYIO
CTPYKTYpPY aTOMHBIX TE€PMOB, ONTHYECKUX H
PEHTTEHOBCKUX CIIEKTPOB aTOMOB;
He Bnaneer:
— HaBBIKAMM PEIICHUS TUITOBBIX 3a/1a4 B
00J1acT aTOMHOU (PU3UKH;
— HaBBIKAMH MPUMEHEHHSI MAaTEMaTHIECKOTO
ammapara s pemeHust GU3NIecKuX 3aaa4d

YnoBiaerBopuTebH
OO61ue, HO HE CTPYKTYPUPOBaHHBIC 3HAHUS
—3KCIEPUMEHTAIbHBIX JAHHBIX U
TEOPETHUECKUX OCHOB CTPOCHUS JICKTPOHHOU
000JI0YKH aTOMA;




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

— HaBBIKaMH PEILEeHHsI TUIIOBBIX
3aa4 B 00JIaCTH ATOMHOM
busuKy;

— HaBbIKaMH NTPUMEHEHHUS
MaTeMaTUYeCKOTo anmapaTa Jiuis
pemieHus GuU3NUEcKUX 3aaau
UKe

YnoBj1eTBOPUTEbH
— pU3NIECKOro 0O0CHOBAHUS MTEPUOTUICCKOM
CHCTEMEI DJIEMEHTOB;
— OCHOBHBIX 3aKOHOMEpPHOCTEH
B3aMMOJIEHCTBHUSA MarHUTHLIX MOMEHTOB
AJICKTPOHOB U ATOMHOTO Spa MEXKIy COOO0M U ¢
BHELIHUMH TOJISIMH;
— IKCIIEPUMEHTAIBLHBIX JAHHBIX U OCHOB
TEOPETHYECKOTO OIMUCAHUSI TIPOIIECCOB
TIOTJIONICHUS M U3]TyYeHUsI KBAHTOB
AJIEKTPOMArHUTHOTO M3JTyYCHUS B DJIICKTPOHHON
000JI0UKE aToMa;
YactraHo c(hOpMHUPOBAHHOE YMEHHUE
— MPUMEHSTH TIOCTYJIAThI ¥ MOJIeh bopa mmst
pacdera BOJIOPOAOIOI00HBIX AaTOMHBIX CUCTEM;
— MPUMEHSTh KBAaHTOBO-MEXaHUUECKUN TTOJIXO]]
K 0OBSCHEHHUIO CBOICTB aTOMOB M MOJICKYT;
— OMPEENATh COCTaB, TOHKYIO i CBEPXTOHKYIO
CTPYKTYPY aTOMHBIX T€PMOB, ONITHYECKUX H
PEHTICHOBCKUX CIIEKTPOB aTOMOB;
YacTruaHOE MpUMEHEHNE HABBIKOB
— peIIeHUs TUTIOBHIX 3a7a4 B 00JIaCTH aTOMHOM
¢buzuky;
— IIPUMEHEHUS MAaTEeMAaTUICCKOTO aIapara Jyist
penieHus: GU3NIECKUX 3a7a4

Xopoio
CdopMupoBaHHbIe, HO COJIEPKAIINE OTACTHHBIC
npoOenbl 3HAHUS
—OKCIICPUMCHTAJIbHBIX JaHHBIX U
TEOPETUIECKUX OCHOB CTPOSHUS DIIEKTPOHHOM
000JI0UKH aTOMa;

— pU3NYECKOro 0O0CHOBAHUS MEPUOTUICCKOM
CUCTEMBI DJIEMEHTOB;

— OCHOBHBIX 3aKOHOMEpPHOCTEH
B3aMMOJICHCTBHS MAarHUTHBIX MOMEHTOB
AJIEKTPOHOB U aTOMHOTO SI/Ipa MEXLy OO0 U C
BHEIITHUMH TIOJISIMU;

— 9KCIIEPUMEHTAIILHBIX JJAHHBIX ¥ OCHOB
TEOPETUICCKOTO OMMCAHHMS ITPOIIECCOB
IOTJIOIICHHA U U3IYYCHUS KBAHTOB
QJICKTPOMArdHuTHOI'O U3JTYy4YCHHUA B BHGKTpOHHOﬁ
000JI0UKE aToMa;

B niesoMm ycnemnrssie, HO coiepKaIiie
OTJIeTIbHBIE MPOOEIIbl YMEHUS




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
— IPUMEHSTh MOCTYJIAThl U MOJeNb bopa st
pacdera BOJIOPOAOINOI00HBIX AaTOMHBIX CUCTEM;
— IPUMEHSATh KBAHTOBO-MEXaHUYECKUM MOIAXO
K 00BSCHEHUIO CBOICTB aTOMOB U MOJIEKYT;
— OIpeNeNsATh COCTaB, TOHKYIO M CBEPXTOHKYIO
CTPYKTYpPY aTOMHBIX TE€PMOB, ONTHYECKUX U
PEHTTEHOBCKUX CIIEKTPOB aTOMOB;
Bnaneet HaBBIKAMU
— pEIICHUs TUTIOBHIX 3a7a4 B 00JIaCTH aTOMHOM
¢buzuky;

OT1iu4HO
CdopMupoBaHHbIE CHCTEMAaTHIECKUE 3HAHMS
—3KCIIEPUMEHTATBHBIX TAHHBIX
TEOPETUICCKIX OCHOB CTPOCHUS JIEKTPOHHOM
000JIOUKHY aTOMa;

— pU3NIECKOro 0O00CHOBAHUS MEPUOTUICCKOM
CUCTEMBI DJIEMEHTOB;

— OCHOBHBIX 3aKOHOMEPHOCTEH
B3aMMO/ICHCTBUSI MATHUTHBIX MOMEHTOB
AJIEKTPOHOB U aTOMHOTO si/ipa MKy co00i 1 ¢
BHEIITHUMH TOJISIMHU;

— 9KCIIEPUMEHTAIILHBIX JJAHHBIX ¥ OCHOB
TEOPETHYECKOTO OITUCAHMUS TIPOIIECCOB
TIOTJIOIICHUS M U3JTY9YCHHUsI KBAHTOB
AJIEKTPOMArHUTHOTO M3JTyYCHUS B DJIICKTPOHHON
000J104YKe aToMa;

CdopmupoBaHHOE yMEHHE :

— IPUMEHSTH TIOCTYJIAThI U MOJIeNb bopa s
pacdera BOJIOPOAOINOI00HBIX AaTOMHBIX CUCTEM;
— IMPUMEHSTh KBAHTOBO-MEXaHUUECKUN TIOIXO]]
K OOBSICHEHUIO CBOICTB aTOMOB M MOJICKYT;

— OIpeNeNATh COCTaB, TOHKYIO M CBEPXTOHKYIO
CTPYKTYpPY aTOMHBIX TE€PMOB, ONTHYECKUX U
PEHTTCHOBCKUX CIIEKTPOB aTOMOB;

YcnenrHoe NpuMEeHEHNE HAaBBIKOB

— pelIeHUs TUTIOBBIX 3aJ1a4d B 00JIACTH aTOMHOU
busuky;

— IIPUMEHEHUS MATEeMAaTHICCKOTO aIapara Jyist
perieHus: GU3NIECKUX 3a71a4

OIIK.3.2
[Tonumaer pusnueckue
METO/]Ibl TEOPETUYECKOTO

3HaTh:
— OCHOBHBIC XapaKTEPUCTHKHU
ﬂz[ep, KI/IHCTI/IKy HﬂepHBIX

HeynoBiaerBopure
He 3naer:
— OCHOBHBIC XapaKTepI/ICTI/IKI/I SII[Cp, KI/IHCTI/IKy




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

1 DKCIIEPUMEHTAJILHOTO
W3YUYEHUS CUCTEM,
SIBJIEHUW U MPOIIECCOB B
MIPUPOJIE ¥ IPUMEHSIET MX
Ha IIpaKTUKe

peaKIui, B3auMOJICUCTBUE
HOHU3HUPYIONTUX H3TYUYECHUH C
BEIIECCTBOM

— 3aKOHBI PAJIMOAKTHBHOTO
pacmaja, peakiuu JeJICHus sep,
IEITHBIE ¥ TEPMOSIICPHBIC
peaKkiuy;

— BUABI HCTOYHUKOB U METOBI
pEruCTpalK YaCTHIL;

YMeTh:

— MPaKTUYECKU IPUMEHSTh
TEOPETUYECKHE 3HAHHUSI IPU
PEIICHUH 3aJ1a4 110 pacueTy
OCHOBHBIX XapaKTEPUCTHK S7Cp,
KHHETHKE SIJICPHBIX PEaKIUH,
B3alMOJICHCTBUIO
HOHU3HUPYIONTUX U3TYUYECHUH C
BEICCTBOM.

Bmagers:

— HaBBIKAMH PEIICHUS TUTIOBBIX
3a/1a4 B 00JIaCTH siIepHON
bu3uKy;

— HaBBIKAMH MPUMEHEHUS
MaTEeMaTHYECKOTO ammapaTa Jijis
perieHus: GU3MYECKUX 3a/1a4

HeynosierBopureJ
SIIEPHBIX PEAKIMH, B3aUMOJICHCTBUE
WOHU3UPYIOLIUX U3JIYUYEHHUU C BELLIECTBOM
— 3aKOHBI PAJIMOAKTUBHOTO paclaia, peakuuu
JIeJICHUS SIAEP, LIEMTHBIE U TEPMOSIIEPHBIE
peaKIuu;
— BHUJIbl HICTOYHUKOB U METO/IbI PETUCTPAIIUU
YaCTHII;

He ymeer:

— NPAKTUYECKU IPUMEHSATh TEOPETHUECKUE
3HAHMS IIPU PELICHUU 3a/1a4 110 pacyeTy
OCHOBHBIX XapaKTEPUCTHUK s1JIep, KHHETHUKE
SIEPHBIX PEaKLUH, B3aUMOICUCTBUIO
MOHU3HUPYIOLIUX U3IyYEHUN C BELIECTBOM.
He Bnaneer:

— HaBBIKAMM PELICHUS TUIIOBBIX 3a/1a4 B
obnacTu sijepHol (HU3UKH;

— HaBBIKAMH IIPUMEHEHHS] MaTEMaTUYECKOTO
anmapara Jjs petieHus GU3nIecKux 3aaau

Y10BJ1€TBOPUTEJBH
OO6mwme, HO HE CTPYKTYPUPOBAHHbBIC 3HAHHS
— OCHOBHBIX XapaKTEPUCTHK fAJI€pP, KHHETUKHU
SIICPHBIX PEAKIUH, B3aUMOJICUCTBUS
MOHU3UPYIOIINUX U3IYYEHHUI C BEIIECTBOM;
— 3aKOHOB PAJIMOAKTUBHOIO pacnajia, peaKiuit
OCJIICHUA smep, IICIIHBIX U TepMOSII[epHI)IX
peaKuuii;
— BHU 0B UCTOYHHUKOB U MCTOJ0B pGFI/ICTpaHI/II/I
YaCTHIIL;

YactuyHo c(hOpMUPOBAHHOE YMEHHUE

— IPAKTUYECKU IPUMEHATh TEOPETHUECKUE
3HaHUS IPU PEUICHUU 3314 110 pacueTy
OCHOBHBIX XapaKTEPUCTHK AP, KHHETHKE
SIIEPHBIX PEaKIUiA, B3aUMOICHCTBHUIO
WOHU3HUPYIONTUX H3TYyUYEHUN C BEIIECTBOM.
YacTruaHOE MPUMEHEHNE HABBIKOB

— peIIeHUs TUIIOBHIX 33714 B 00JIACTH SIIEPHOI
¢buzuky;

— IPUMEHEHUSI MAaTEMaTUYECKOT0 armapara JJis
pereHus: GU3NIECKUX 3a7a4

Xopoiuo




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
Xopomuo

CdopmupoBaHHBIE, HO COJIEpKAIIE OTACTHHBIC
poOeIbl 3HAHUS

— OCHOBHBIX XapaKTEPUCTHUK P, KUHETUKU
SJIEPHBIX PEaKnii, B3aUMOICHCTBUS
MOHU3UPYIOUINX U3TyUYEHUH C BEIIECTBOM;

— 3aKOHOB PaJMOAKTUBHOTO pacraja, peakiui
JieNieHus saep, LHeMHbIX U TEPMOSIEPHBIX
peaKIuii;

— BUJIOB UCTOYHUKOB M METOJIOB PETUCTPAIIUN
YaCTHIL;

B nenom ycneminsie, HO coAepIKaime
OTJIeNbHbIE MPOOEIBl YMEHUS

— IPAKTUYECKU TPUMEHATh TEOPETHUECKUE
3HaHUS IPU PEUICHUU 3314 110 pacueTy
OCHOBHBIX XapaKTEPUCTHUK SAEpP, KHHETHKE
SIIEPHBIX PeakLUid, B3aUMOICHCTBUIO
MOHU3UPYIOUINX U3TyUYEHUI C BEIIECTBOM.
Brnaneer naBbikamu

— pelieHusl TUIIOBBIX 3a7ad B 00JacTH AAepHOM
(076370478

— MPUMEHEHUS] MaTeMaTUYEeCKOro arnmnapara Jyis
perieHus: GU3NIECKUX 3a71a49

OTau4yHO
CdopMupoBaHHbIE CHCTEMAaTHIECKUE 3HAHMS
— OCHOBHBIX XapaKTEPUCTHUK sIIep, KHHETUKHU
SIIEPHBIX PEAKIUH, B3aUMOJICUCTBUSA
MOHU3HUPYIOIIUX U3TYyUYEHUN C BEIIECTBOM;

— 3aKOHOB PAJMOAKTUBHOIO pacnajia, peakiuii
JIEJICHUS siAiep, UEMHBIX U TEPMOSIACPHBIX
peaKuuii;

— BUJIOB UCTOUYHUKOB M METOJIOB PETUCTPALIUU
YaCTHIL;

CdopmupoBaHHOE yMEHUE :

— MPAKTUYECKHU MPUMEHATH TEOPETUUECKUE
3HAHUS MPU PEIICHUH 33/1a4 110 pacyeTy
OCHOBHBIX XapaKTEPUCTHK SAJI€p, KHHETHUKE
SIICPHBIX PEaKIMi, B3aUMOJICHCTBUIO
MOHU3HUPYIOIIUX H3TYUYEHUN C BEIIECTBOM.
VYcnemnoe npuMEHEHUE HABBIKOB:

— pellIeHUs TUTIOBBIX 3aj[a4 B 00JIACTH sSIIEpHOM
¢bu3uKy;

— IPUMEHEHUsI MATEMAaTUYECKOI0 armnapara JJis
penieHus (GU3MIECKUX 3a1a4




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.3.2 3HaTh: HeynoBjieTBopures

[Tonnmaer ¢uznyeckue
METO/Ibl TEOPETUYECKOTO
1 DKCIIEPUMEHTAIBHOTO
U3Y4EHHUS CUCTEM,
SIBJICHUM U IPOLIECCOB B
MIPUPOJE U IPUMEHAET UX
Ha IIpaKTHKe

— OCHOBHBIE IKCTIEPUMEHTAJIbHBIE
(haKThl U TEOPETUUYECKHE
MIPEICTABJICHHUS O
KOPITYCKYJISIPHO-BOJTHOBOM
JyalTu3Me B TIPHPOJIS
MUKPOOOBEKTA;

— OCHOBBI BOJIHOBOT'O OITUCAHUS
JBIKEHUS MUKPOOOBEKTA U
KBAaHTOBAHUS €T0 SHEPTUU U
UMITYJIbCa.
—9IKCIIEPUMEHTAaJIbHbIC JAHHBIE U
TEOPETUYECKHE OCHOBBI CTPOCHHUS
3JICKTPOHHOM 000JIOYKH aTOMa,
— (u3mveckoe 000CHOBaHUE
MEPUOJUYECKON CUCTEMBI
3JIEMEHTOB;

— OCHOBHBIE 3aKOHOMEPHOCTHU
B3aMMOJIEHCTBHSI MArHUTHBIX
MOMEHTOB JJICKTPOHOB U
ATOMHOTO S/Ipa MKy cOO0H U ¢
BHEIIHUMH IOJISIMH;

— DKCTIEPUMEHTAIbHBIEC IAHHBIC U
OCHOBBI T€OPETUIECKOTO
OTIHMCAHUs TIPOLIECCOB
MOTJIONICHHSI U U3ITyUeHUS
KBaHTOB 2JICKTPOMAarHUTHOTO
W3ITyYCHHS B DJICKTPOHHON
000JI0UKE aTOMa;

— OCHOBHBIC XapaKTEPUCTUKU
sqiep, KWHETUKY SJIEPHBIX
pEaKLnii, B3aMMOICHICTBHE
MOHM3UPYIONINX U3TYUSHHUH ¢
BEILIECTBOM

— 3aKOHBI PAINOAKTUBHOTO
pacmnana, peakiuu JeJIeHus saep,
[[EMTHBIC U TEPMOSIICPHBIC
peaKIuy;

— BUJIbI HCTOYHHKOB U METOJIbI
PETHCTPAIIMH YACTHIL;

YMmers:

— MPUMEHATh TUIIOTE3Y 1€
Bbpoiinsa, cooTHONIEHNE
HeonpeaeneHHoctel ['elizenOepra

He 3naer:

— OCHOBHBIE YKCIIEPUMEHTaIbHbIC (DAKTHI U
TEOPETUYECKHUE NPEACTABICHUS O
KOPITYCKYJISIPHO-BOJTHOBOM Ayain3Me B
MPHUPOJIe MUKPOOOBEKTA;

— OCHOBBI BOJTHOBOTO OIMCAHUS ABMKEHUS
MUKpPOOOBEKTa U KBAHTOBAHUS €r0 SHEPTUU U
UMITYJIbCA.

—9IKCIIEPUMEHTAJILHBIC TaHHBIC U
TEOPETUYECKHE OCHOBBI CTPOCHHUS SJIEKTPOHHOM
000JIOUKHY aTOMa;

— (u3rueckoe 000CHOBaHNE TIEPUOTUIECKOM
CHCTEMBI 3JIEMEHTOB;

— OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOJEHCTBUS
MAarHUTHBIX MOMEHTOB 3JIEKTPOHOB U @TOMHOTO
s7Ipa MEXAy COOO0M U C BHEIIHUMU MOJISIMU;

— 9KCTIIEpUMEHTAJIbHBIE TAHHBIE U OCHOBBI
TEOPETUYECKOTO OMMCAHUSI TPOLIECCOB
MIOTJIOLICHUS U U3ITy4eHUs] KBAHTOB
AIEKTPOMArHUTHOTO U3JTyYEHHUS B DIIEKTPOHHON
000JIOUKE aToMa;

— OCHOBHBIC XapaKTEPHUCTHKH P, KHHETUKY
SIEPHBIX PEaKLIM, B3aUMOJCICTBE
MOHM3UPYIOUINX U3ITyUYEHUH C BELLIECTBOM

— 3aKOHBI PaINOAKTUBHOTO pacnaaa, peakiuu
NEJICHUS siiep, LUEMHbIE U TEPMOSIEPHbBIC
peaKkiuu;

— BUJIbl ICTOYHUKOB U METO/Ibl PETUCTPALIUU
YacTHI;

He ymeer:

— MIPUMEHSATH TUnoTe3y ne bpoiins,
COOTHOIIIEHHE HEeOMpeIeIeHHOCTe!
I'eitzen6epra u ypasHenue [lpeaunarepa npu
OINHCaHUU paccesHus, Tudpakuuu u
uHTepdepeHIN POTOHOB U JIEKTPOHOB;

— IPUMEHSATH TIOCTYJIaThl U MoJieb bopa mis
pacuera BOJI0pOA0N0I00HBIX ATOMHBIX CUCTEM;
— IPUMEHSTh KBAHTOBO-MEXaHUYECKUM MOIXO]]
K OOBSICHEHUIO CBOICTB aTOMOB M MOJICKYT;

— OIIPENENATh COCTaB, TOHKYIO U CBEPXTOHKYIO
CTPYKTYPY aTOMHBIX TEPMOB, ONTHUYECKUX U
PEHTI€HOBCKUX CIIEKTPOB aTOMOB;

— IPAKTUYECKU IPUMEHATHh TEOPETHUECKUE
3HaHUA MIPU PEIICHUH 33124 [0 pacyeTy




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

u ypaBuenue lllpenunrepa npu
OTIMCAaHUU PaCCesTHUS, TUPPAKITAN
u uaTepdepeHuu GOTOHOB U
3JIEKTPOHOB;

— IPUMEHSTH MTOCTYJIATHI U
Mozenbs bopa s pacuera
BOJIOPOIOTIO0O0HBIX ATOMHBIX
CHCTEM;

— IPUMEHSTH KBAaHTOBO-
MEXaHMYEeCKHUH ITOAX0] K
00BSACHEHHIO CBOMCTB aTOMOB U
MOJIEKYJT;

— OMPEIENATh COCTaB, TOHKYIO U
CBEPXTOHKYIO CTPYKTYPY
ATOMHBIX TEPMOB, ONTUYECKUX U
PEHTT€HOBCKHUX CIEKTPOB aTOMOB;
— MPAKTUYECKU IPUMEHATH
TEOPETUYECKUE 3HAHUSA MTPU
pelieHuu 3a1ad 1Mo pacuery
OCHOBHBIX XapaKTEPUCTHUK LD,
KHUHETHKE SIJICPHBIX PEaKIui,
B3aNMOJICHCTBHIO
MOHU3UPYIOUIUX U3TYUYEHUH C
BCII[CCTBOM.

Bnanets:

— HaBBIKAMH PEIICHUS
MPOCTEUIITNX
KBaHTOBOMEXaHUYECKHUX 33]1aY;
— HaBBIKAMH PEIICHUS TUIIOBBIX
3amay B 00JIaCTH aTOMHOM
buznku;

— HaBBIKAMH PEIICHUS TUTIOBBIX
3a/1a4 B 00JIaCTH siiepHON
bu3uKy;

— HaBBIKAMH MPUMEHEHUS
MaTEeMaTHYECKOTO ammapaTa Jijis
petieHus: GU3MYECKUX 3a/1a4

HeynosierBopureJ
OCHOBHBIX XapaKTEPHUCTUK sIJIeP, KHHETUKE
SJIEPHBIX PEAKIUH, B3aUMOJICHCTBHUIO
MOHHU3UPYIOUINX U3TYyUYEHUH C BEIIECTBOM.
He Bnaneer:
— HaBBIKAMH PEIIEHUs TPOCTEHIINX
KBaHTOBOMEXAaHUYECKUX 3a/1a4;
— HaBBIKAMHM PEIICHUS TUIIOBBIX 3a/1a4 B
00JyacTH aTOMHOU (PU3UKH;
— HaBBIKAMH PEIIICHUS TUIIOBBIX 33/1a4 B
o0nactu siaepHON PU3UKY;
— HaBBIKAMH MPUMEHEHHSI MATEMATUIECKOTO
ammaparta Jijisl perieHus PU3nIecKux 3a1aq

YnoBaerBopuTeabH
OOm1re, HO HE CTPYKTYPHUPOBAHHBIE 3HAHUS
— OCHOBHBIX KCIIEpUMEHTAIbHBIXE ()aKTOB U
TEOPETUYECKHX MPEACTABICHUN O
KOPITyCKYJISIPHO-BOJTHOBOM JIyajIU3Me B
MPUPOJIE MUKPOOOBEKTA;
— OCHOB BOJIHOBOI'O OITUCAHUS ABHXKCHHS
MHUKPOOOBEKTA U KBAHTOBAHUS €I0 SHEPTUU U
UMITYJIbCA.
—3KCIEPUMEHTAJIbHBIX TJAHHBIX U
TEOPETUYECKUX OCHOB CTPOEHUS HJIEKTPOHHOMN
000JIOUKH aTOMa;
— ¢u3nyecKkoro 060CHOBaHUS MEPUOINIECKOM
CHCTEMBI DJIEMEHTOB;
— OCHOBHBIX 3aKOHOMEpPHOCTEMN
B3aUMOJICHCTBHS MAarHUTHBIX MOMEHTOB
3JIEKTPOHOB U aTOMHOTO si/ipa MEXLy co00i U ¢
BHEIIHUMH TIOJISIMU;
— 9KCIIEPUMEHTAJILHBIX JJAHHBIX 1 OCHOB
TEOPETUYECKOT0 OIMCAHUS POLIECCOB
MOTJIOIEHUS U U3Ty4YEeHUsI KBAaHTOB
3JIEKTPOMArHUTHOTO M3JIy4€HUs B AJIEKTPOHHON
000JI0YKE aTOMa;
— OCHOBHBIX XapaKTEepPUCTUKU s1/1ep, KHHETUKH
SIICPHBIX PEAKIUH, B3aUMOJICUCTBUSA
MOHW3UPYIOUINX M3ITyYCHUH C BEIIECTBOM
— 3aKOHOB PaJIMOAKTUBHOTI'O pacmaja, peakuu
JEeTCHHS sIep, LIETTHBIXH TEPMOSIIEPHBIX
peakuuii;
— BHUJIOB HCTOYHHUKOB U METOJIOB PETUCTPAIIH
YacTHI;




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH
YactuyHo c(hOpMUPOBAHHOE YMEHHUE
— IPUMEHATH TUnoTe3y ae bpoins,
COOTHOIIIEHHE HEOIPEAEICHHOCTEN
I'eitzenOepra u ypasHenue lpeaunarepa npu
OIMHCAaHUU paccesHus, Tudpakunuu u
uHTepdepeHIr POTOHOB U NEKTPOHOB;
— IPUMEHSATH NOCTYJIAThl U MOAENb bopa st
pacuera BOJIOpOAOINO0I00HBIX AaTOMHBIX CUCTEM;
— IPUMEHSTh KBAHTOBO-MEXaHWYECKUM MTOIXO]]
K OOBSICHEHHIO CBOMCTB aTOMOB U MOJICKY I,
— OTPEJENATh COCTAaB, TOHKYIO U CBEPXTOHKYIO
CTPYKTYPY aTOMHBIX T€PMOB, ONITHUYECKUX U
PEHTI€HOBCKUX CIIEKTPOB aTOMOB;
— IPAKTUYECKU TPUMEHATH TEOPETHUECKUE
3HaHUS IPU PEUICHUU 3314 110 pacyeTy
OCHOBHBIX XapaKTEPUCTHUK SAEpP, KHHETHKE
SIIEPHBIX PEaKLUi, B3aUMOIEUCTBUIO
MOHU3HUPYIOLIUX U3TYyUYEHUN C BELIECTBOM.
YacTuyHOE TPUMEHEHUE HABBIKOB
— penIeHus NPOCTEUIINX
KBAaHTOBOMEXAHUYECKUX 3a7a4;
— pEIIeHUs TUTIOBHIX 3a7a4 B 00JIaCTH aTOMHOM
¢buzuky;
— pellIeHUs] TUTIOBBIX 3a7[a4 B 00JIACTH sSIIEpHOM
¢bu3uKy;
— IPUMEHEHUSI MAaTEMAaTUYECKOI0 armapara AJis
penieHus GU3MUECKUX 3a1a4

Xopouo
CdhopMupoBaHHbIE, HO COJICPIKAIIUE OTICITbHBIC
POOEITbI 3HAHUS
— OCHOBHBIX 3KCIIEPUMEHTAIBHBIX (DAKTOB U
TEOPETUYCCKUX MPEICTABICHUIN O
KOPITyCKYJISIPHO-BOJTHOBOM JIyajIU3ME B
MPUPOJIE MUKPOOOBEKTA;

— OCHOB BOJIHOBOTO OITUCAHUS IBHIKCHHUS
MHKPOOOBEKTa M KBAHTOBAHHMS €r0 SHEPTUH U
UMITYJIbCA.

—3KCIIEPUMEHTAIbHBIX TAHHBIX U
TEOPETHYCCKUX OCHOB CTPOCHHUS dJICKTPOHHOM
000JIOUKHY aTOMa;

— (pusrueckoro 000CHOBAHUS TIEPUOTUUCCKOM
CHCTEMBI DJIEMCHTOB,;

— OCHOBHBIX 3aKOHOMEPHOCTEH




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
Xopomuo

B3aUMO/ICHCTBUSI MArHUTHBIX MOMEHTOB
AJIEKTPOHOB U aTOMHOTO si/ipa MKy co00it 1 ¢
BHEIIHUMH TOJISIMU;

— HKCIIEPUMEHTAIbHBIX JAHHBIX U OCHOB
TEOPETHUYECKOr0 OMUCAHUSI POLECCOB
MOTJIOIIECHUS Y U3 TyYEHUsI KBAHTOB
3JIEKTPOMATHUTHOTO U3JIyYEHHS B DIIEKTPOHHOM
000JIOUKE aToMa;

— OCHOBHBIX XapaKTEPUCTHUK sIIep, KHHETUKHU
SIIEPHBIX PEAKIUH, B3aUMOJICUCTBUSA
MOHU3HUPYIOIIUX U3TYyUYEHUN C BEIIECTBOM;

— 3aKOHOB PAJMOAKTUBHOIO pacnajia, peakiuii
JIEJICHUS siAiep, UEMHBIX U TEPMOSIACPHBIX
peaKuuii;

— BUJIOB UCTOUYHHUKOB M METOJIOB PETUCTPALlUU
YacTHII;

B nenom ycneminslie, HO coaeprKanme
OTJIeNbHBIE POOEIThl YMEHHUS

— NMIPUMEHSATH TUmoTe3y ne bpoiins,
COOTHOIIIEHHE HEOIPEEICHHOCTEN
I'eitzenbepra u ypasHenue llpeaunarepa npu
OTIMCaHUU PACCESTHUS, TUPPAKINN U
uHTepdepeHIN POTOHOB U JIEKTPOHOB;

— IPUMEHSTh TTOCTYJIAThl U MoAeNb bopa st
pacyeTa BOJIOPOIOTOIOOHBIX aTOMHBIX CHCTEM;
— IPUMEHSTh KBAHTOBO-MEXaHUYECKUM MOIXO/]
K OOBSICHEHUIO CBOICTB aTOMOB M MOJICKYT;

— ONPEJENATh COCTAaB, TOHKYIO U CBEPXTOHKYIO
CTPYKTYPY aTOMHBIX TEPMOB, ONTHYECKUX U
PEHTI€HOBCKUX CIIEKTPOB aTOMOB;

— IPAKTUYECKU TPUMEHATh TEOPETHUECKUE
3HaHUS IPH PEUICHUU 3a]a4 110 pacyeTy
OCHOBHBIX XaPAaKTEPUCTHUK AP, KHHETHKE
SIICPHBIX PEaKIMi, B3aUMOJICHCTBUIO
MOHU3HUPYIOIIUX H3TYyUYEHUN C BEIIECTBOM.
Bnaneet HaBRIKAMU

— pELICHUs IPOCTENIINX
KBAaHTOBOMEXAHUYECKUX 3a7a4;

— pelIeHHsI TUTIOBBIX 3a7a4 B 0071aCTH aTOMHOMN
¢buzuKy;

— pelIeHHsl TUMIOBBIX 3a7a4 B 00JacTH AIEpHOM
¢bu3uKy;

— IPUMEHEHUs1 MAaTEMAaTUYECKOI0 armnapara AJis
pelieHns (GU3NYEcKux 3aaa4




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
CdopmupoBaHHBIE CUCTEMATUICCKUE 3HAHUS
— OCHOBHBIX DKCIIEPUMEHTAIBHBIX (DAKTOB U
TEOPETUUECKUX MPEICTABICHUMN O
KOPIYCKYJISIPHO-BOJIHOBOM JyaJIU3ME B
MIPUPOJIe MUKPOOOBEKTA;

— OCHOB BOJIHOBOTO ONMCAHUS ABUKEHUS
MUKpPOOOBEKTa U KBAHTOBAHUS €r0 SHEPTUU U
HMITyJIbCA.

—9IKCIIEPUMEHTAIBLHBIX JAHHBIX U
TEOPETHUYECKUX OCHOB CTPOCHUS JICKTPOHHOU
000JIOUKHY aTOMa;

— pU3NIECKOro 0O00CHOBAHUS MTEPUOTUICCKOM
CUCTEMBI 3JIEMEHTOB;

— OCHOBHBIX 3aKOHOMEPHOCTEM
B3aUMO/ICHCTBUSL MATHUTHBIX MOMEHTOB
AJIEKTPOHOB U aTOMHOTO si/ipa MKy co00it 1 ¢
BHEIIHUMH TOJISIMU;

— HKCIIEPUMEHTAIbHBIX JAHHBIX U OCHOB
TEOPETHUYECKOT0 OMUCAHUS POLECCOB
MTOTJIOIIECHMS U U3TyYEHUsI KBAHTOB
3JIEKTPOMATHUTHOTO U3JIyYEHHS B DIIEKTPOHHON
000J104YKe aToMa;

— OCHOBHBIX XapaKTEPUCTHUK sIIep, KHHETUKHU
SIIEPHBIX PEAKIUH, B3aUMOJICUCTBUSA
MOHU3HUPYIOIIUX U3TYyUYEHUN C BEIIECTBOM;

— 3aKOHOB PAJMOAKTUBHOIO pacnaja, peakiui
JIEJICHUS siiep, UEMHBIX U TEPMOSIACPHBIX
peaKuuii;

— BUJIOB UCTOUYHUKOB M METOJIOB PETUCTpaLlUU
YaCTHIL;

CdopmupoBanHOE yMEHUE :

— NMIPUMEHSATH TUIoTe3y ne bpoiins,
COOTHOIIIEHHE HEOIIPEEICHHOCTEN
I'eitzenbepra u ypasHenue llpeaunarepa npu
OTMCaHUU PACCESTHUS, TUPPAKINN U
uHTepdepeHIN POTOHOB U JIEKTPOHOB;

— IPUMEHSTh TTOCTYJIAThl U Moesb bopa st
pacyeTa BOJIOPOIOTIOIOOHBIX aTOMHBIX CHCTEM;
— IPUMEHSTh KBAHTOBO-MEXaHUYECKUM MOIXO/]
K OOBSICHEHUIO CBOICTB aTOMOB M MOJICKYT;

— ONPEIENATh COCTAaB, TOHKYIO U CBEPXTOHKYIO
CTPYKTYPY aTOMHBIX TEPMOB, ONTHYECKUX U
PEHTI€HOBCKUX CIIEKTPOB aTOMOB;

— IPAKTUYECKU TPUMEHATHh TEOPETHUECKUE




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OT1iu4HO

3HAHUS MIPH PEIICHUU 33124 [0 pacdeTy
OCHOBHBIX XapaKTEPHUCTHUK sIJIep, KHHETHUKE
SJIEPHBIX PEAKIUH, B3aUMOJICHCTBHUIO
WOHU3HPYIOUTUX H3TYUYEHUH C BEIIECTBOM.
YcnenHoe MpUMEHEHHE HAaBBIKOB

— pEeIICHUs MPOCTEHIITNX
KBaHTOBOMEXAaHMYECKUX 3a7a4;

— peIIeHUs TUTIOBBIX 3a7a4 B 00JIaCTH aTOMHOM
¢buzuky;

— peIIeHUs TUIIOBHIX 33714 B 00JIACTH SIIEPHOI
¢buzuKy;

— IPUMEHEHUSI MAaTEMaTUYECKOT0 armapara JJis
penieHus GU3MIECKUX 3a1a4




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema gocTaBku ;. ba3zoBas

Bupa MeponpusiTusi NPOMeKYTOYHOM aTTeCTAIMH ¢ DK3aMEH

Cnoco06 npoBeieHUsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLieHKa N0 JUCHUIIIMHE B paMKax
IPOMEKYTOUHOM aTTEeCTAIlH ONPEENSIeTCS Ha OCHOBE 06ayioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPHUSITUSIX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO TIEpUO/Ia.

MaxkcuMajibHOe KoJIHYecTBo 0ayioB : 100

KonBeprauusi 60a/uU10B B 0TMETKH

«otam4Ho» - ot 81 g0 100

«xopomo» - ot 61 1o 80

«YJ0BJIETBOPUTEJIbHO» - OT 44 10 60
«HEeYIO0BJIETBOPUTEIbHO)» / «He3a4TeHo» MeHee 44 Oaiia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHoii KOHTPOJIb Kopnyckymnsipao-BotHOBOM | HE00X01MMBIIT MUHUMYM OCTaTOYHBIX
Iyaau3m 3HAaHUH, YMEHHUH U HABBIKOB 110 pa3JesnaM
BxoaHoe TecTupoBanue Kypca obuieit pusuku. Jlons npaBUIIbHBIX

OTBETOB Ha BOINpPOckl BxoaHoro
tectupoBanusi. KonnyectBo 6aisios
yCTaHABJIMBAETCS PABHBIM MIPOLICHTY
MMpaBUJIBHBIX OTBCTOB.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.3.2

ITonnmaer ¢puznyeckre METOAbI
TEOPETUYECKOTO U
OKCIIEPUMEHTAIILHOTO U3Y4YEHUS
CUCTEM, SIBJICHUH U IIPOLIECCOB B
IIPUPOJE U IPUMEHSET UX Ha
IIPaKTHUKE

Pemenne ypaBHeHus
[IpenuHrepa niig 4acTUIlbl B
MOTEHIMATBHOU siME
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTHe

3HaHue: — OKCIICPUMCHTAJIbHBIX Q)aKTOB u

TEOPETUYECKHUX ITPEICTABICHUN O
KOPILYCKYJIIPHO-BOJTHOBOM JyaJIU3ME; —
OCHOBBI BOJTHOBOT'O OIMCAHUS ABUKECHUS
MHUKPOOOBEKTA U KBAHTOBAHUS €0 SHEPIUN
Y UMITyJIbCa. Y MEHUE: — IPUMEHSATh

TUIoTe3y Je bpoiisid, COOTHOLIEHUE
HeonpeneneHHocTel [ eizendepra u
ypaBHenue lIpenunrepa npu onvcanuu
paccestHusl, TUGpakui 1 UHTephEpPEeHLIUN
(hOTOHOB U AJEKTPOHOB; - MOHUMATh

(1)I/ISI/ILI€CKI/IC MCTOABI TCOPCTUUCCKOTO U
OKCIICPUMCHTAJIbHOI'O U3YUCHUA CUCTCM,

SBIIGHUH U TMPOIIECCOB B IPUPO/IE ;
Brnanenue: — HaBbIKaMU pellIeHUs

HpOCTCI;'IIHI/IX KBAHTOBOMCXaHHYCCKHNX
3aaa4; — HaBbIKaMH IPUMCHCHUA

MAaTEMaTUYCCKOr O almapara ajid peuICHHA
(bl/ISI/IquKI/IX 3aJa4 ., - HaBbBIKaMH

MMPUMCHCHHA HA IIPAKTUKE (i)I/I?»I/I‘-IeCKI/IX
MCTOHOB TCOPCTUICCKOTO U
SKCIICPUMCHTAJIBHOTO U3YUCHUA CUCTEM




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.3.2

ITonnmaer ¢puznyeckre METOAbI
TEOPETUYECKOTO U
OKCIIEPUMEHTAIILHOTO U3Y4YEHUS
CUCTEM, SIBJICHUH U IIPOLIECCOB B
IIPUPOJE U IPUMEHSET UX Ha
IIPaKTHUKE

PenTtrenoBckoe u3inydyeHue
aTOMOB
XapaKkTepucTUIecKue
PEHTICHOBCKUC CIICKTPBI
ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HaHHEe: — OCHOB CTPOCHHUS IJICKTPOHHOM
0007109KH aTOMa; — (PU3UIECKOTO

000CHOBaHUS NEPUOTUIECKOMN CHCTEMBI
AJIEMEHTOB; — 3aKOHOMEPHOCTEMN

B321PIMOI[€I7[CTBH$I MargiuTHBIX MOMCHTOB
QJICKTPOHOB MCIKAY c000Ji U ¢ BHEIITHUMU
MOJIsIMHU; — NPOUECCCOB NOTJIOMICHUA U

U3JIy4ECHUS KBAHTOB 3JIEKTPOMArHUTHOIO
U3JIy4YEHHUs B 2JIEKTPOHHOM 000510UKe
aToMma; Y MEHUe: — IPUMEHSTh IIOCTYJIaThl U

Mozenbs bopa s pacuera
BOJIOPOJIOTIOTOOHBIX AaTOMHBIX CHUCTEM;, —

MMPUMCHATDb KBaHTOBO-MEXaHUYECKUHN
oaxoa K OOBSCHEHHIO CBOMCTB aTOMOB M
MOJICKYIJI; — OIIPCACIIATh COCTAaB, TOHKYIO H

CBEPXTOHKYIO CTPYKTYPY aTOMHBIX TEPMOB,
ONTHUYECKUX U PEHTTEHOBCKHUX CIIEKTPOB
aTOMOB; — IOHUMATh (PUZNYECKUE METOIbI

TEOPETUYECKOTO M AKCIIEPUMEHTATIHLHOTO
HU3YUCHUA CI/ICTGM,HBHCHI/Iﬁ " IPOLICCCOB B
npupose

3

BnaneHHe: — HaBbIKaMM pCHICHUA

THIIOBBIX 3aJa4 B 00JIaCTH aTOMHOM
(bU3HUKY; — HABBIKAMU TIPUMEHEHUS

MAaTCMaTUUYCCKOr O allrapara Ijid pCluICHUA
(1)I/ISI/I‘ICCKI/IX 3aJa4 — HaBbIKaMH

MPUMEHEHHUS Ha MPAKTHKE (PU3UUECKUX
METOJI0OB TEOPETUYECKOTO U
HKCIEPUMEHTAJIBLHOTO U3YUYEHHS CUCTEM




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.3.2

ITonnmaer ¢puznyeckre METOAbI
TEOPETUYECKOTO U
OKCIIEPUMEHTAIILHOTO U3Y4YEHUS
CUCTEM, SIBJICHUH U IIPOLIECCOB B
IIPUPOJE U IPUMEHSET UX Ha
IIPaKTHUKE

Anepueie peakiuu DhdexT
Meccbayapa

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HaHHEe: — OCHOBHBIX XApaKTCPUCTHK AOECP,
KHUHCTUKHU AOCPHBIX peaKum"I, — 3dKOHOB

PaaruOaKTUBHOI'O paciiajia, pCaKinuu
ACJICHHUA AJCP, HETTHBIX U TCPMOAACPHBIX
pC€aKiuu; — METOAOB PECrUCTPAlINN YaCTHUIL;

VmMmenune: — IPAKTUICCKU IIPUMCHATDH

TEOPETHUUECKUE 3HAHUS MIPU PELICHUN
3a/1a4 10 pacyeTy OCHOBHBIX
XapaKTEPUCTHK AJI€P, KHHETUKE SACPHBIX
peakuuii, B3aMMOCHCTBUIO
MOHU3HUPYIOLIUX U3TYyYEHUN C BEIIECTBOM;—

IIOHUMAThb (1)1/1314%01(1/16 MCTOBI
TCOPCTUUICCKOTO U SKCIICPUMCHTAJIBHOT O
HU3Yy4YCHUSA CI/ICTeM,HBHeHI/Iﬁ H IIPOLECCOB B

pUpojie

BJIa,Z[eHI/IC— HaBbIKaMU PCUICHUA

TUTIOBBIX 337124 B 00JaCTH AIEPHOMN
(bu3KKHN; — HaBBIKAMU TIPUMEHEHUS

MaTEMaTUUYCCKOro armapaTra ajid pelucHUA
(I)I/ISI/I‘-IGCKI/IX 3aJa4, — HaBbIKaMH

NPUMEHEHHUS Ha MPAKTHKE PU3NUECKUX
METO0B TEOPETUYECKOTO U
JKCIIEPUMEHTAIILHOIO U3yYEHHUSI CUCTEM.




Komnerenuus Meponpusitue

KonTposnpyemble 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.3.2 Wrorosas arrecrauus no Htororoe KOHTPOIBLHOE MEPOIIPUATHE
[TonumaeT GpusuvecKre MeTOIbI JUCLUIUINHE (9K3aMEH) MPOBOAUTCSA B BUJIC YCTHOTO OTBETA HA JiBa
TEOPETUIECKOro 1 HNTorosoe KOHTPOJIbHOE TEOPETHUYECKUX BOMPOCA U PELICHUS OJHOU

SKCIICPUMCHTAJIBHOT'O N3YUCHUA MeponpusiTue
CHCTEM, ABJICHUU U IIPOLICCCOB B
NPUPOJIC U IPUMEHSIET UX Ha
NPaKTUKE

3amaun. TeopeTndeckre BOIIPOCH
BBIOMPAIOTCS CITyyaiiHbIM 00pa3oM u3
CIIUCKa BOIPOCOB UTOTOBOT'O KOHTPOJIS.
3anaya BeIOMpaeTcs cilydyaitHbIM 00pa3oM
M3 MaKeTa 3aJa4 IMpOBCACHHBIX
KOHTpOJbHBIX paboT.KoHTponupyercs

VYmenue

— OHUMATh (PU3UIECKUE METOIbI
TEOPETHUYECKOTO U 3KCIIEPUMEHTAIBHOTO
W3Y4YEHUS CUCTEM,SIBJICHUN U MPOIIECCOB B

npupone ; Branenue: — HaBbIKaMu
pELIECHHS TPOCTEHIITUX
KBAaHTOBOMEXAHMUYECKUX 3a/a4; —

HABBIKAMU MPUMEHEHUS MATEMATHYECKOTO
anmaparta JiIs petieHust pU3NUYecKuX 3a/1a4
; — HaBBIKAMH NMPUMCHECHHSI HA TPAKTUKE

(I)I/I?;I/I‘-IGCKI/IX MCTOOB TCOPCTUICCKOTO
SKCIICPUMCHTAJIBHOT'O U3YUCHUSA
CHCTEM

Crneuupuxkanus MeponpusATHI TEKyILIEro KOHTPOJISA

Kopnycky/isipHO-BOJIHOBOI Tyaau3m

HpO,Z[OJ'DKI/ITCJIBHOCTL IMPOBCACHUA MCPOIIPUATUA HpOMe)KyTO"IHOI\/’I aTTeCTaluu: 1 vyaca
YcaoBus IIPOBCIACHUA MEPOIIPUATHUA: B YACHI CaMOCTOSITEJIbHOIM paﬁDTbl
MaxkcuMalbHBIN 63.1'[]'[, BBICTABIISIEMBIH 3a MCPOIIPUATHE HpOMe)KYTO‘lHOﬁ aTTeCTaluu: 0

ITpoxoanoii 6amt: 0

Iloka3aTesin oneHUBaAHUSA Babl
ITpu TectupoBanuu aomnyueHo MmeHee 10% ommbdok 81
[Tpu TectupoBanuu nomnyiieno mexee 30% ommnbdok 61
[Tpu TectupoBanuu nomnyiieHo mexHee 50% ommnbdok 41
[Tpu TectupoBanuu aomyimeHo 6onee 50% ommbok 0

Pemenne ypaBaenus Llpexunrepa njis 4acTuubl B IOTCHIUAJIBLHOMN sIMe

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPONIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 9aca

VYcnoBus npoBeAEHUS MEPONIPUATHUSA: B YAChl ayINTOPHOM padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 3a MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 20




[IpoxoaHoii 6ann: 9

IToxa3zarean oneHMBaHUA

Baaasl

BBINOJIHEH pacyueT ¢ COOJII0ICHUEM IPaBUII ONepalvii ¢ MPUOIMKEHHBIMU YHCIIaMU U MTOJyYEHO
NpaBUWIbHOE 3HAYCHHE NCKOMOM (PH3MUECKON BETHMIUHBI
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IMpaBUJIbHO HAIIUCAHbI (1)I/ISI/I‘IGCKI/IC YpPaBHCHUSA C YKAa3aHUEM BBI6paHHOI71 CHUCTCMbI CANHUAI]

IMpaBUJIbHO ITOCTPOCHA CXEMa IMpouecca C 0003HaYEHHUSIMHU BCEX KOMITOHEHT

IMpaBUJIBHO ITOCTPOCHA CXEMa IIpoHecca C 0003HaYEHHUSIMHU BCEX KOMITOHEHT

PenTrenoBckoe H3JYy4Y€HUE aTOMOB XapaRTepHCTuquKne PEHTI€HOBCKHUE CIEKTPbI

[IponoIKUTENbHOCTE TPOBECHUSI MEPOIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl AyAUTOPHOMH padoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 20
[IpoxoaHoii 6ai: 9

IToxa3zaTean oneHMBaHUA

Baaasl

BBINOJIHEH pacueT ¢ COOJII0ICHUEM IPaBUII ONepaluii ¢ MPUOIMKEHHBIMHU YUCIIaMU U [TOJyYEHO
NpaBWIbHOE 3HAYCHHE UCKOMOM (PU3HUECKON BETMUNHBI

IMpaBUJIbHO HAIIUCAHbI (1)H31/I‘ICCKI/IG YPaBHCHUSA C YKa3aHUCM BBI6paHHOfI CHUCTCMbI CINHUIL

IMpaBUJIbHO ITOCTPOCHA CXCMa IMpoHecca C 0003HaYEHHUSIMH BCEX KOMITOHEHT

AKKYPAaTHOCTD BbIIIOJIHCHUA pa6OTLI

Anepunbie peakuun Ipdext Meccoayrpa

[IponoIKUTENbHOCTE TPOBEICHUSI MEPOIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 20
[IpoxoaHoii 6ai: 9

IToxa3zarTenn oneHMBaHUA

Baaasl

BBINOJIHEH pacueT ¢ COOJII0JCHUEM PaBUII ONepaluii ¢ MPUOIMKEHHBIMH YUCIIaMU U [TOJYyYEHO
MpaBUIILHOE 3HAUYECHHE NCKOMOM (PU3NUECKON BETUUNHBI

6

IIpaBUJIbHO HAITMCAHbI (bl/ISI/I‘ICCKI/Ie YPaBHCHUS C YKAa3aHUCM BLI6paHH01>i CHUCTCMbI CANHUIL

IIpaBUJIbHO ITIOCTPOCHA CXEMa IIponecca € 0003HaYEHNAMH BCEX KOMIIOHEH

AKKYPAaTHOCTD BLIIIOJHCHUS pa6OTBI

Hrorosas arrecranud 1Mo JIMCIOMIIJINHE (3K3aMeH)

[IponoKUTENBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus TpoBEAEHUS MEPONIPUSTHUS: B YAChl CAMOCTOSATEJILHON padoThI
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 40
[Ipoxonnoii 6amn: 17

IToxa3zarean oneHMBaHUA

Baaasl

MIOJTHOTA, Pa3BEPHYTOCTh OTBETA HA JIBA TEOPETUUYECKUX BOIIpOCca (HAJIMYME OIpeIesIeHu,
(bopmyI1, BEIBOAOB (GOPMYII, CXEM, TPUMEPOB, TMOSICHSIOIIUX OTBET)

20

IIpaBUJIbHO PCHICHHASA 3aaa4a




BJIaACHHUC TepMHHOHOFHeﬁ npeamera

BJIAACHUC MATCMATUYCCKHUM allllapaToOM




