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COJEPXAHUE

[TnanupyemMble pe3ynbTaThl 00yICHHUS

MecTo TUCHHILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MTPOrpaMMbl

O0beM u cosiepkaHue TUCLUTIINHBI

Y4eOHO-MeTOInYeCcKOe 00eCIIeYeHNnE CaMOCTOSITEIbHON paboThl 00yJarOIUXCs
@DoHJT OIIEHOYHBIX CPEACTB JUIS MPOBEIACHUS TEKYLIEH 1 MPOMEXKYTOUHON aTTeCTAIlNN
0 IUCIMTUINHE

Y4ueOHO-METOJMUECKOE U PECYpPCHOE 00eceYeHNE TUCIIUTUTNHBI

Meroanueckue ykazaHHsi IO OCBOCHHIO JTHCIUTUTHHBI

NudopmanroHHbIe TEXHOJIOTHHU JJIsl OCYIECTBICHUS 00pa30BaTeIbHOTO MPOLEcca 110
JUCHHUITIINHE

MarepuanbHO-TEXHUYECKOE 00ecTeueHrne JUCIUTITUHBI
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1. INTAHUPYEMBIE PE3YJIBTATbBI OBYUEHUSA
1.1. lean u 3a7a4y TUCHUILTHAHBI

Leab ocBoeHHsi TMCHMIIMHBI «ATOMHAasi (Qu3UKa». GOPMUPOBAHHUE CUCTEMATHU3HPOBAHHBIX
3HAaHUW B 00JIaCTH OOIIEH W IKCIEPUMEHTAIbHOW (PU3UKU, (OPMHUPOBAHME U COBEPIICHCTBOBAHUE Y
CTYJICHTOB HaBBIKOB 3KCIIEPHUMEHTAIILHOM 1S TEIbHOCTH.

3agaud AMCUMIUVIMHBI: W3YYCHHE OCHOBHBIX 3aKOHOB (DM3UKM aTOMa W ATOMHBIX SIBIICHUH,
pruoOpeTeHNnEe HABBIKOB OCYLIECTBIICHUS Y4€OHOTO0 W HAyYHOTO SKCIIEPUMEHTA, OLICHKU Pe3yJIbTaTOB
AKCIIEPUMEHTA, TIOJITOTOBKM OTYETHBIX MAaTEPHAIIOB O MIPOBEICHHON UCCIIEIOBATEILCKOM padoTe.

1.2. Ilnanupyemple pe3yJibTaThl 00y4eHUsI
B pesynbrare 0cBOSHHS TaHHOH IUCIATIIAHBI y 00y4atoIIIXCs (POPMUPYIOTCS CIIETYIONIAE KOMITCTEHIHH:
OIIK-1. CriocoOeH MpuMeHsTh 0a30BbIe 3HAHUS B 00J1aCTH (PH3UKO-MATEMaTHUYECKHX | (FJTH) €CTECTBEHHBIX
HayK B c(epe cBoei podecCHOHATBHOM e TENbHOCTH

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJIBLHOM ITPOI'PAMMBbBI

HucuumnnuHa «ATomHas (u3mka» BXOOUT B 00s3aTenbHYI0 4acTh broka 1 «/lucruminnbl
(Momynm)» U sIBAsieTCSt 00s13aTEIBHOM IJIs1 U3YUYCHUSI.

Jlis OcBOEHUS IUCHUILUIMHBI «ATOMHas (pU3MKa» HUCHONB3YIOTCS 3HAHUS, YMEHHUS U BHJIBI
NeSTeNbHOCTH, COPMHUPOBAHHBIE B IPOLECCe H3YUCHHs CIEAYIOUIMX AUCHUIUINH: «BBenenue B
obmyro ¢usuky», «Mexanuka», «MonekynsapHas GuznkKa», «IJIEKTPUUECTBO M MarHETU3M,
«Onrtukay, «Maremarndeckuii aHanm3y», «JluddepeHnnansHple YpaBHCHHS H  BapHAIMOHHOE
HCUYUCIICHUE.

KomniereHiuu, 3HaHus1, HABBIKK U YMEHUS, [TOJIyYEHHBIE B X0/1€ U3YUYEHUS TUCUUIUIMHBI, JTO0JKHBI
BCECTOPOHHE  MCIOJIb30BaTbCS W Pa3BUBATBCS  CTYJEHTaMU B  IIpollecce  MOCIEAYyroUIei
npodeccCHnOHATEHOM IeATEIIBHOCTH

OcBoeHHe OUCHUIUTUHBI «ATOMHas (U3MKa» SBISETCS HEOOXOAWMO OCHOBOW A M3Yy4eHUs
TaKMX JUCLUIUIMH, KaK «ATOMHas (u3uka (MpakTUKyM)», «CriennaabHblid GU3NYECKUN TPAKTUKYM,
«Pu3HKa KOHIEHCUPOBAHHOTO COCTOSIHUSY.

N3yuenne nucuurimHbl «ATOMHas (u3MKa» sSBIseTcsa 0a30i aJisi JMajdbHEHIIero oOy4deHHUs B
OakanaBpuaTte, PH MPOXOKICHUH MPAKTUKH U B TPO(HECCUOHATEHOM e TENBHOCTH

3. OBbEM U COAEPXAHUE JUCHUIIINHBI
3.1. O0beM TUCHUIINHBI

IToka3arens oO0beMa TUCIUIIINHBI Dopwma 00yuenus
Ounas
O0BEeM QUCIUILIMHEI B 3aUE€THBIX €IUHUIIAX 3
O0beM QUCIUIUINHEL B Yacax 108
KonrakTHas pabora: 60,2
Jlexmuu 30
[IpakTHdeckne 3aHsATHS 30
U3 HUX B OpPME MPAKTUIECKOH MTOATOTOBKU 30
KoHTakTHBIC Yachl HA MPOMEKYTOUHYIO aTTECTAIIHIO: 0,2
3a4eT ¢ OLEHKOMI 0,2
CamocrosTenbHas pabora 40
Kontpons 7,8

dopma MpOMEKYTOUHON aTTECTALMU: 3a4ET C OLEHKOW B 6 ceMecTpe.

3.2. Conep:kanue TUCHHNJIMHBI

HanmenoBanue pa3aesioB (TeM)
AHCIHUTLTAHBI

KoandecTBo 4acoB




IlpakTnyeckue
3aHATHA
=
Er U3 HUX, B
g ¢opme
= Obmee npaKTuyec
KO0JI-BO Koii
MOArOTOBKH
Tema 1. KopryCKynsipHO-BOJTHOBOM JIyain3M.
BonHoBble cBOMCTBAa uacTHIl. ODKCHEpUMEHTAIbHOE OOOCHOBaHUE 4 4 4
BOJIHOBBIX CBOMCTB wactull. ['umnore3a ne-bpoitna. CooTHolieHue
HeonpeneaeHHocTel [ elizenoepra.
Tema 2. CeKTphI U CIEKTPATIbHBIE 3aKOHOMEPHOCTH.
Onbitel  Pesepdopna mo paccesnuro o-dactuil. Iloctynater bopa. 4 4 4
CrexTpsl BOJIOpOJa M BOJOPOAONONOOHBIX aromoB. Dopmyia
banbmepa. OnbiTel @panka u ['epua.
Tema 3. YpaBuenue IIpenunrepa.
®uznyeckuil CMbICT BOJHOBOM ¢yHKIMH. YacTuila B MOTEHIIUAIBHON 4 4 4
same. ATOM BOJIOPOJia B KBAHTOBOM MexaHuke. KBaHTOBbIE uncIa.
Tema 4. KBaHTOBaHME MOMEHTa HMMIYJIbCa M MPOEKIIMH MOMEHTa
HMITYJIbCA. 4 4 4
['mpomarnutHoe oOTHOIIEeHHE. BekTopHas mozenbs atomMa. MoMeEHT
MMITYJIbCA MHOTORJICKTPOHHBIX aTOMOB.
Tema 5. MarHuTHBII MOMEHT aToMa.
Cnun snexktpona. Oneitel IlTepna u I'epnaxa. ATombl Bo BHemHeMm | 4 4 4
MarHuTHOM noJje. DdexT 3eeMana.
Tewma 6. [Mpunnumn [Taynu.
OneKTpoHHbIe 000J0YKM M mojo0onouku. Ilepuoguueckass cucrema | 2 2 2
anemenToB JI.M. Menpeneena.
Tema 7. XapakTepucTUYECKHe PEHTI€HOBCKHUE CIIEKTPBI.
3akon Mosznu. Jlromunectenmus. [Ipasuno Crokca. KomOunanuonnoe | 4 4 4
paccesiHie CBeTa.
Tema 8. 30HHas TeOpUs TBEPABIX TEI.
30HHAs TeOpHst MPOBOIUMOCTH. CBEPXIIPOBOAMMOCTE. MOJNeKysipHbIe | 2 2 2
CIIEKTPHI.
Tema 9. CHOHTaHHOE U BBIHYKJICHHOE U3JIYYCHHE.
WHBepcHast 3acelIeHHOCTh YPOBHEW U criocoObl ee co3ganud. Jlasepsl: | 2 2 2
YCTPOMCTBO U 00JIACTH TPUMEHEHUSI.
Hroro 30 30 30
HPAKTUYECKASA MIOAT'OTOBKA
Tema 3agaHne HA NPAKTHYECKYI0 MOAT0TOBKY KOMHECTRO
4acoB
Tema 1. KopmyckynsipHo-BosiHOBOM | ['unioresa ne-bpoitnsa. CooTHomeHue
TTyaTn3M. HeomnpeaenenHoctel [ 'elizendepra. 4
Pemrenne 3amaq no reme.
Tema 2. CIekTphl U CTIEKTPaAJIbHbIE OmnsiTel Pe3epdopaa mo paccessHuro anbda-
3aKOHOMEPHOCTH yactuil. [IpuniensHeiii napamerp. CeueHue
paccesnus. Teopus bopa. @opmyna 4
bansmepa.
Pemenue 3agau no reme.
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Tema 3. YpaBuenue lllpenunrepa.

JIBM>KeHne 4acTUIIbl B TOTEHITUAJIBHOM sSIMeE.
OU3NYECKUI CMBICIT BOJTHOBON (DYHKIIHH.

ATOM BOAOpO/Aa B KBAHTOBOM MEXaHUKE. 4
Pemrenue 3amad o reme.

Tema 4. KsantoBanue wmomeHTa | KBaHTOBBIE uncia U uX (pU3NUECKUI CMBICIL.

UMITyJIbca W TMPOEKIHH MOMeHTa | BektopHas Mojenb aToma. 4

MMITYJIbCA. Pewenue 3amau no reme.

Tema 5. MarHuTHbIii MOMEHT aroMa. | MarHUTHBII MOMEHT 3JJIEKTPOHA M aroma.
Marueron bopa. ®axrop Jlanze. 4
Pemrenue 3ama4 no reme.

Tema 6. [1punnun [Taymnu. Crartucruka @epmu—/lupaka. 3anoiHeHue
MEPUONYECKOM CUCTEMBI DJIEMEHTOB. 2
Pewenue 3amau no reme.

Tema 7.  Xapakrepuctuueckue | CBOMCTBa pEHTTEHOBCKOIO U3JIy4EHHUS.

PEHTI€HOBCKHUE CIIEKTPHI. 3akoH Mo3nu. KopoTkoBonHOBas rpaHuiia 4
CIUIOLITHOTO PEHTT€HOBCKOTO CIIEKTpa.
Pemenue 3amau no teme.

Tema 8. 3onnas Teopust TBepabiX | [IpOBOIUMOCTE METAIIOB, AUDIEKTPUKOB U

Ted. MOJYIIPOBOJIHUKOB. 2
Pemenne 3amau no reme.

Tema 9. CrnonTanHoe u | BaumogeiicTBue u3iydeHus ¢ BEIIECTBOM.

BBIHYKJICHHOE U3JIy4YEHHUE. Cpena c ”HBEPCHOM 3aCeIE€HHOCTBIO 5
ypoBHEW. Buasl na3epos.
Pemenue 3amau no teme.

HToro 30

4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJIbHOM PABOTHI

OBYYAIOIIXCHA
Tembl 115 N3yuaembie Koa- DopMbl Meroauueck DopmbI
CAMOCTOSITE/IbH BOIIPOCHI BO | CAMOCTOAT. oe OTYETHOCT
0ro u3y4ieHust 4yacoB | padoThl olecneyeHue U
1. | KopnyckynsapHo | 1.9kcnepuMeHTalbH Pabota ¢ | YueOHo- Koncnexkr,
-BOJIHOBOM bl€ JOKa3aTeNbCTBA JUTEPATypO | METOIUYECKO JIOKJIaJ,
JTyau3M. BOJIHOBBIX CBOMCTB U, CeThio | ¢ U | IIpe3eHTalu
I'mmoreza  1e- | 4acCTHIL: ONBITHI WNurtepner, | pecypcHoe s
bpoins. JeBuccona- KOHCYJIbTAI] | obecreueHue
Jlxepmepa u 4 uu, JUCIUTIIAHBI
ToMmcoHa- npaktudeck | (m. 6.1, 6.2,
TaprakoBcKoro. ue 3amanus, | 6.3)
2. CootHomieHne MIOArOTOBKA
HeomnpeeNeHHOCTeN JIOKJIaIOB U
I'eiizen6epra. Ipe3eHTaIH
i
2. | Crektpsl n|l. Mogemn aroma PabGota ¢ | YueOHo- JlomaniHee
cnekTpaibHble | TomMcoHa u JUTEPATypO | METOJUYECKO | 3aJlaHue
3akoHOMepHOCT | Pesepdopna. U, CceThio | € U
158 2. CnekTpsl 4 WNntepner, | pecypcHoe
BOJIOPOJIOTIOAOOHBIX KOHCYJIbTAI] | oOecrieueHue
aTOMOB. um, JUCLATUIMHBI
mpaktudeck | (m. 6.1, 6.2,
ue 3amanus. | 6.3)




BomHoBOE 1.0cobenHOCTH Pabora ¢ | YueOHO- JlomaniHee
ypaBHEHUE JBUKCHUSI 9aCTUIBI B JUTEPATypO | METOAUYECKO | 3aJjaHue
[Ipenunrepa. OJTHOMEPHOM W,  CeThio | € u
MOTEHIMAIBLHOM sIME. WNurepner, | pecypcHoe
2.KBaHTOBOMEXaHHUYE KOHCYJIbTaIl | oOecreueHue
CKOE OIHMCAHHE aToMa Uy, JUCITUTUTAHBI
BOJIOPO/IA. npaktuueck | (m. 6.1, 6.2,
ue 3aganus. | 6.3)
KBanToBanue 1.MoMeHT wuMITyIBCa PabGora ¢ | YueOHo- JHomarrHee
bU3UIECKUX MHOT'03JIEKTPOHHBIX JUTEPATYpPO | METOAUYECKO | 3aJaHue
BEJTUYMH. aTOMOB M MPOEKIIHUU U, ceThio | € u
MOMEHTa  HMMITyJIbca WNuTtepuer, | pecypcHoe
Ha BBIJICJICHHOE KOHCYJIbTAI] | o0ecredeHne
HaIpaBJICHUE B uu, JTUCITUATITAHBI
IIPOCTPAHCTBE. npaktuueck | (m. 6.1, 6.2,
2.CBs3b Paccensb- ue 3amanus. | 6.3)
Caynyiepca u jj-CBSI3b.
MarunuTtHsie 1.CiMHOBBIIT MOMEHT Pabota ¢ | YuebHo- JlomarHee
CBOMCTBA aToMa. | UMITyJIbca M €ro JUTEPATypO | METOAMYECKO | 3aJaHue
MIPOCKIIUU Ha W, ceThio | € u
HAaNpaBJIEHUE WNurepner, | pecypcHoe
MarHuTHOTO TTOJIS. KOHCYJIbTaIl | o0ecredeHne
2.BekTopHas MoOEINb Uy, JUCITUTUTAHBI
aToMma. npaktuueck | (m. 6.1, 6.2,
ue 3amanus. | 6.3)
ATtom BO | 1.0ddext 3eemana. Pabota ¢ | YueOHo- JomaniHee
BHEIIIHEM 2.0npitel  Illtepna u JUTEPATYpPO | METOAMYECKO | 3aJaHUE
MarHuTHOM I'epnaxa. W, CEThIO | € 51
noJe. WNurepner, | pecypcHoe
KOHCYJIbTAI] | obecreueHue
U, JTUCTTUTUTAHBI
npaktudeck | (m. 6.1, 6.2,
ue 3amanus. | 6.3)
[lepuonnueckas | 1.IIpunnun [aymu. Pabora ¢ | YueOHo- Jlokman,
cucremMa 2. DIIeKTPOHHBIE JUTEPATYpPO | METOAUYECKO | IPEe3eHTaIln
snementoB [[.M. | o6onouku U H, CEThIO | € Ul
Menneneena. OA000JIOUKH. WNntepner, | pecypcHoe
KOHCYJIbTAI] | oOecrieueHue
U, JTACTTUTUTAHBI
npaktudeck | (m. 6.1, 6.2,
ue 3amanus. | 6.3)
Pentrenosckoe | 1.CrurommHoe Pabora ¢ | YueGHo- JlomarmHee
U3JIy4CHHE. PEHTI€HOBCKOE JUTEPATypO | METOAUYECKO | 3aJjaHue
W3JTy4YCHHE. W,  CeThIO | € "
2.KopoTKOBOJHOBAs WNurepner, | pecypcHoe
TpaHHIIa. KOHCYJIbTAI[ | oOecreueHne
3.3axoH Mo3znu. 1M, JHCIHATIINHEL
npaktuueck | (m. 6.1, 6.2,
ue 3aganus. | 6.3)
Mounekynspubie | 1.Bpamarenbubie u Pabota ¢ | YuebHo- Jlomaraee




CHEKTPBHI. KojeOaTenbHbIe JUTEPATypo | METOJUYECKO | 3aJlaHue
MOJIOCHI. H, CEeThIO | € u
2. JlroMUHECLICHITUA. WNurtepner, | pecypcHoe
3.KoMbuHanuoHnHoe KOHCYJIbTAI] | oOecreueHue
paccesiHue. uu, JUCIUTIAHBI
npaktuueck | (m. 6.1, 6.2,
ue 3aganus. | 6.3)
10. | 3onnas Tteopus | l.CroHTanHOE U PabGota ¢ | YueOHo- JHomarrHee
MPOBOJAMMOCTH. | BBIHYKIECHHOE JUTEPaTypo | METOJUYECKO | 3aJlaHue
W3JIy4YCHHUE. W,  CEThIO | € u
2.Jlazepsl. 4 WNurtepner, | pecypcHoe
3.ITonsiTHE O KOHCYJIbTAI] | o0ecriedyeHne
CBEPXITPOBOANMOCTH uu, JUCIUTUIAHBI
npaktuueck | (m. 6.1, 6.2,
ue 3aganus. | 6.3)
Hroro 40

5. ®OHA OHLEHOYHBIX CPEACTB JJs IIPOBEJEHUSA TEKYIIEH W
IMPOMEXYTOYHOU ATTECTALUMU 110 JUCHUIIJIMHE

5.1. [lepeyeHb KOMNETEHUUH ¢ yKa3aHHEM 3TanoB MX (POPMHPOBAHUS B NMpoLEcCe OCBOEHHS
00pa3oBaTeJILHON MPOrPaMMbI

Koa 1 HauMeHOBaHNE KOMIIETEHIIMH

Jtanbl GopMHUPOBAHUSA

OIIK-1. CriocoGeH nmpuMeHsTh 0a30BbIe 3HAHUS B
(bU3UKO-MaTEMaTUYECKUX

HayK B

oOJactu
€CTECTBEHHBIX

npoeccCHoHANBbHO IeATENbHOCTH

u

cthepe

(vn)
CBOEH

1. PabGora Ha y4eOHBIX 3aHATHS.
2. CamocTosTenbHas pabora.

5.2. OnucaHue Noka3zarejeil 1 KPUTepPUeB OLIEHMBAHUS KOMIIETEHIMI HA Pa3IHYHbIX ITanax ux
(opmupoBaHus, onucanne MKaJ OleHUBAHUS

Ouen | VYposeHb Orarnsl Onucanue Kpurepun | Hlkana

uBae | chopmMupo ¢dbopmupoBaHus noKa3aTesen OLICHMBAaH | OLICHUB

Mbl€ | BaHHOCTH ust aHUSA
KOMII
€TeHI]
U

OIIK- | TToporossr | 1. Pa6ora Ha | 3HaTh OCHOBHBIE MOJIEHN 33/4a4 | JOKJIad, IIIxana

1 i y4eOHBIX 3aHATHS. | B paMKaxX JUCHUIUIMHBI C | pelIeHHe | OIICHUB

2. y4eToOM ux TpaHull 3ajad, aHUs

CamocTrosTenbHass | IPUMEHUMOCTH; nabopaTop | JOKJaja

paborTa. YMETh T'PaMOTHO HCII0JIb30BaTh HbIE a

B npodeccuoHanbHol | pabotsl, | Ilkanma

NesITeIbHOCTH 0a30Bble 3HAHUS | JOMAIIHEE | OLCHUB

(yHIaMEHTAJIIbHBIX  pa3/esioB | 3ajaHue, aHUs

MaTE€MaTHKH, CO3/71aBaTh nabopa

MaTeMaTH4ECKHe MOJIENHN TOPHOHN

TUINOBBIX MpOodeccrnoHaTbHBIX paboThI

3aJady M HUHTEPIPETUPOBAThH [Mkana

IIOJyYEHHbIE  pPE3yJIbTaThl C OLIEHUB

y4eTOM IpaHUIl aHUs

IIPUMEHUMOCTH MOJieen JIOMalll

HEro




3ajaHu
ST
[IponBuny | 1. Pabora Ha | 3HaTh OCHOBHBIE MOJCIHN 3a1ad | JOKJal, Ikana
THIN yUeOHBIX 3aHATUS. | B paMKax JUCHUIUIMHBI C | pEIICHHE | OLICHUB
2. y4eToOM ux rpaHuIl 3ajad, aHus
CamocrosTenbHas | IPUMEHUMOCTH; nabopaTop | JOKJIaja
paborTa. YMETb TPaMOTHO UCIIOJIb30BaTh HbIE a
B npodeccuoHanbHoOM | pabotsl, | Ilkama
NesITeIbHOCTH 0a30BbIe 3HAHUS | JOMAIIHEE | OLCHUB
(yHIAaMEHTAJIIBHBIX  pa3/esioB | 3ajaHue, aHUS
MaTeMaTHKH, co3/1aBarh | mpakTudec | Jabopa
MaTeMaTHYECKHE MOJIeTTN Kast TOPHOI
TUIMOBBIX MPO(EeCCHOHANBHBIX | MOATOTOBK | pabOThI
3alad M HMHTEPIPETUPOBATH a [xana
MOJIyYeHHBbIE  PE3yJbTaThl C OLICHUB
y4eTOM TpaHUIl aHUs
MIPUMEHUMOCTH MOJIeNIen JIOMaIII
BJIQJICTh METOAAMHU HEro
WCIIOJIb30BAHUS B 3a/laHu
npodeccrnoHaIbHON s
JeSTeNIbHOCTH 0a30BbIX 3HAHUMN
(GyHIAMEHTAIBHBIX — Pa3/eioB
MaTeMaTHKU i1 CO3JIaHus
MaTeMaTUYECKUX MoZeNen
TUIOBBIX TPO(deccHoHaTbHBIX
3aIad W MHTEPIpETanun
MOJIYYEHHBIX PE3yJIbTaTOB C
y4eTOM TpaHUIL
MPUMEHUMOCTH MOJIeNen
IIIkaja u KpUTEpPUHU OLleHUBAHNUS HANMCAHMS TOKJIA/1a
YpoBHH OLlECHHBAHUA Kpurepun onenuBanuns bansl
. Ecmu crynenT orob6paswun B mokmane 71-90% Beiopannoii | 8-10
Buvicokuii (omauuno)
TEMBI.
. Ecau crynent orobpaszun B nokiane 51-70% BeiOpanHoit | 5-7
Onmumanvusiil (xopouio)
TEMBI
. Ecmu crynenT oroOpaswmn B nokmasne 31-50% BeiOpannoit | 2-4
Yooenemeopumenvhuwiil
TEMBI
. | Ecimu crynent oto6paswmi B goknazae 0-30% Beiopannont | 0-1
HeyoosnemsopumenvHoiii
TEMBI
IIkaJja 1 KpUTEPUH OLIeHUBAHNS pPellleHus 32124
YpoBHH OLlECHHBAHUA Kpurepun onenuBanns bansl
Buvicokuu (omauuno) Ecau crynent pemnn 71-90% ot Beex 3amau 8-10
Onmumanvusiii (xopouwo) | Ecnu crynent pemmn 51-70% ot Beex 3amau 5-7
Yoosenemsopumenvhwiii Ecmu crynent pemmn 31-50% ot Beex 3amau 2-4
Heyooenemsopumenvnuiii | Ecnu crynent pemmi 0-30% oT Bcex 3agau 0-1

IlIkana ¥ KpUTEPUH OLIECHUBAHMSA NPE3CHTALMUHU
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YPOBHU OlleHNBAHUSA Kpurepun oueHuBanus basbl
. Ecnu crynent orobpasun B npezentaruu 71-90% 8-10
Buvicokuii (omauuno) yae p p H
BBIOPAHHOM TEMBI.
. Ecnu crynent otobpasun B mpesenrtanuu 51-70% o-7
Onmumanvusiii (xopouio) .
BBIOPAHHON TEMBI
. Ecnu ctynenT orobpasun B npezenrtauu 31-50% 2-4
Yooenemeopumenvhuwiil .
BBIOPAHHOU TEMBI
. | Eciiu crynent oto6paswi B mpeseHTanuu 0-30% 0-1
HeyoosnemsopumenvHoiii M
BBIOPAHHON TEMBI

Hlkana oueHMBaHUSI NPAKTUYECKON MOATOTOBKHU
Kpurepumn oneHuBanusi bajbl

1. mpakTHUdeckoe 3aJaHue BBIOJHEHO B YCTAHOBICHHBINA CPOK C UCTIOIB30BAHUEM

PEKOMEHIAIIU MPEno1aBaTelis;

MOKAa3aH BBICOKHI YPOBEHb 3HAHUS N3YUYEHHOTO MaTepHalia 1o 3aIaHHON TeMe,

3. yMeHue riay0oKo aHaIM3UPOBATh MPOOJIEMY U JenaTh 00001Ia0IUe MTPAKTUKO- 8-10
OpPUEHTUPOBAHHBIC BBHIBOJIBI;

4. pabora BbIMOIHEHA 63 OMMOOK U HEAOYETOB WIIH JOIMYIIEHO He 0oJiee OJHOTO
HEJI0YeTa.

1. mpakTuyeckoe 3aJlaHue BBIMOJIHEHO B YCTAHOBJICHHBIN CPOK C HCIIOIb30BAaHHEM
PEKOMEHIalluii IIpEenoiaBaTelis;

2. TOKa3aH XOPOIIMA YPOBEHb BIAJCHUS M3YYCHHBIM MaTEpHUaJOM IO 3aJaHHOI
TEME, 5-7

3. paboTa BBIMOJIHEHA MMOJHOCTHIO, HO JOMYIIEHO B HEH:

a) "He Oosiee oHOM HErpyOOo# OMIMOKH U OJHOTO HEJIOUETa

0) nnu He OoJee TBYX HEJOYETOB.

1. mpakTHYecKkoe 3aJaHHME BBIIOJHCHO B YCTAHOBJICHHBIH CPOK C YaCTHYHBIM
MCIIOJIb30BaHUEM PEKOMEHIAIHI MTPernojaBaTes; 54

2. TPOJEMOHCTPUPOBAHBI MHUHUMAIBHBIC 3HAaHUS [0 OCHOBHBIM  TeMaM
M3YYEHHOTO MaTepuaa.

1. ymcno ommMOOK W HEAOYETOB MPEBOCXOIUT HOPMY, IPU KOTOPOH MOXKET OBbITH
BBICTABIIEHA OIIEHKA «YJOBIETBOPUTEIBHO» UM €CIIU MPaBUIBHO BHITIOTHEHO
MEHEE MOJIOBUHEI 3a/IaHMS; 0-1

2. ecnu oOydYaroImMiics HE MPUCTYNAN K BBIMOJHEHHUIO 33JaHUS WIM MPABHIBHO
BBITIOJIHWII HE OoJiee 10 mpOoILIeHTOB BCEX 3a/IaHMIA.

N

5.3. TunoBbie KOHTPOJIbHbIE 3aJaHWSI WJIH HHbIEe MaTepuajibl, HeOOXOAMMbIe IJ OLEHKH
3HAHMH, YMEHHIi, HABBIKOB M (WJHM) ONBITA [EATEJbHOCTH, XAPAKTEPU3YIOLIMX 3TaNbl
(popmupoBaHus KOMIIETEHIMH B IIpoLecce 0CBOeHHs 00pa3oBaTeIbLHOM POrPaMMBbI

IIpuMepHBIEe BONIPOCHI /ISl TECTOBBIX 3aaHUI
1. B cepun JlaliMaHa cnekTpa BOJOpPOJa COIVIACHO MoOJenM bopa dYactoTra KBaHTa SBISIETCS
HaWMEHBIIIEeH T4 epexoa:
1) n=2—n=1
2) n=3—n=2
3) n=5—n=1
2. Ecnii u3BecTHO, UTO KMHETHYECKas YHeprus daekTpoHa pasHa 100 3B, To ero aebpoitneBckas niuHa
BOJIHBI COCTaBJISIET:
1)1,23:10% M
2)6,62:10%° m
3)1,23:10° M
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3. lnmura BoaHBI K, B XapakTepUCTHYECKOM CHeKTpe MoiuoOaeHa (Z =42, moctosiHHas Pundepra
R =1,09-10" 1/m) cocraBmsier:
1)7,28:10 " m
2)5,510" M
3)7,28:10™° M

IIpuMepHBbI BAPUAHT NPAKTHYECKOI padoThI
Teopernueckre BOOPOCHI:

1. CooTHoueHne HeolpeIeIeHHOCTEH, ero Gpusnueckuii cMpica. ConpsyKeHHbIE BETHYUHBI.
2. Cxewma ombiTa Pesepdopmaa nmo paccesnuro a-gactui. @opmyina Pesepdopra.

3amaun;

1. Kakyro 3HEprur0 HEOOXOAWMO JIOMOJIHHUTEILHO COOOUIMTH 3JIEKTPOHY, YTOOBI €ro JIeOpoiiieBCKas
JUIMHA BOJIHBI yMeHbImiack oT 100 1o 50 mm?

2. KakoBa aaeprus anbda-4acTHIl, €ClId U3BECTHO, YTO # YacTh UX (7 = 10'4) pacceuBaeTcs 30JI0TOM
dousroii Tonmmuoii d =10 cm B npenenax yrioB cBbiie Oy =90°? [1notHoCTh 3070Ta p=19,4- 108
Kr/M°.

3. OmpenenuTh Ajsi BOJOPOIONOA00HOT0 MOHA paanyc N-ii OOPOBCKOM OPOMTBI M CKOPOCTh AJIEKTPOHA

Ha Hell. BEIYMCINTE 3TH BENMYMHBI IS HEpBOil GOPOBCKOH OpPOMTHI aToMa BOAOPOAA 1 MoHOB He' u
Li*.

3aganus AJ151 NPAKTUYECKOH MOATOTOBKH
JIBH>KeHue 4acTUIlbl B MOTEHIIMAJIBHOM SIME.
OuU3NYeCKUil CMBICII BOJHOBOUN (PYHKIIHH.
3. ATOM BOZIOpOJIa B KBAHTOBOW MEXaHUKE.

N

IIpumepHbIe BONPOCHI K 3a4eTy € OLeHKOMH
BonnoBele cBolicTBa yacTull. COOTHOIIEHNE HEOTIPENETIEHHOCTEN.
[Tonstue o cnekTpax. CHEKTPbI U3TYYEHUS U MOTJIOUICHUS (CIUIOUIHBIE, T0J0CaThIe TMHEHYaThIe).
Mopgens  aroma  bopa-Pezepdopna.  Iloctynmatsl  bopa.  DHepreTtuueckue  ypoBHH
BOJOPOJIONIO00HBIX HOHOB.
OmnsiThl Pesepdopaa no paccesnuto o — yactuu. Popmyna Pesepdopaa.
OnsiTel @panka u 'epua.
VYpaBuenue lllpenunrepa. BonHoBast ¢pyHKuus.
YacTuia B IOTEHIIMAIBHON SIME. DHEPTreTUIECKHE YPOBHHU.
CnyH 1 MarHUTHBIA MOMEHT JIEKTPOHA.
Omnerter ltepHa n I'epnaxa.
0. MHoroanekTpoHHble aToMbl. KBanToBble uncna L, S, J.
11. BexTopHas moaenb aroma. ClIMH 1 MarHUTHBIN MOMEHT aToma.
12. KBauTtoBsie yucna n, I, my, S, ms.
13. MMpuntun [aymu. DneKTpoHHBIE 000IOYKH U TTO000I0UKH.
14. Tlepuonuueckas cucrema J[.J11. Menneneena.
15. PeHTreHOBCKUE CTIEKTPHI (CIUIONIHBIE U XapaKTepucTHieckue). 3akoH Mo3znu.
16. D¢ddexr 3eemana.

wrh e

RO ~NOoOGA

IIpumepHBbIe TEMBbI 10KI2/10B
VYpasuenue llpeaunrepa, cmpica W-gynkiun. TyHHenbHbINH 3G DeEKT.
ATOM BOAOpO/Ia B KBAHTOBOM MEXaHUKE.
3. Dddekt 3eemana (HOpMaIbHBIA U aHOMAJIBHBIN): 0OBSICHEHUE C TOUKH 3PEHHS KJIACCUIECKON 1
KBaHTOBOW TEOPHH.
4. MHcmyckanue u noryiomieHrue ceera aromamu. CIIoHTaHHOE M BRIHYXAECHHOE n3aydeHue. Jlazep:
YCTPOMCTBO U TPUMEHEHUS.

N
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5. PaanoakTHBHOCTBH: pa3nuyHbIE 00JIACTH MPUMEHEHUS B HayKe, MEAUIIMHE, TEXHUKE.

6. Mopenu atomHoro siapa. HykimoHsr.

7. HeWTpoHBI U TO3UTPOHBI: OTKPHITHE U CBOKCTBA.

8. ®wusuka HEUTPUHO.

9. DddexT Méccbayapa.

10. Dueprus cBs3u U Ae(PEKT MaCcChI.

11. 3akoHOMEPHOCTH SZEPHBIX PEeaKIHil (LIenmHas peakuus, TepMosiiepHas peakius). SAnepHas
sHepreTuka. Peakropsl, aTomHast 6oM0a.

12. KBapku ¥ TJIFOOHBI.

13. Kocmuueckue myun. OTKpbITHE KOCMUUYECKHX Jydeild. PaguanmonHsie mosca 3emMii.

5.4. Meroauyeckue MaTepuajbl, onpeejisiiomye Npoueaypbl OlNeHUBAHUS 3HAHUI, YMEHWIl,
HABBIKOB W (WJIHM) ONBbITA AeATEJbLHOCTH, XAPaKTePH3YIOIIUX JTanbl (OPMHUPOBAHHUS
KOMIIeTeHIN

ComnocTaBUMOCTh PEUTHHTOBBIX TOKa3aTeNied CTyACHTAa IO pa3HbIM AUCIUIUIMHAM U OayuIbHO-
PEUTHHIOBOM CHCTEMbI OILIEHKH YCIEBAEMOCTH CTYACHTOB OOECIeuMBaeTCs MPUHATHEM €IUHOTO
MeXaHU3Ma OIIEHKU 3HAaHUH CTYIEHTOB, BBIPQKEHHOTO B 0auiax, coriacHo koropomy 100 GamnoB —
3TO TOJHOE yCBOEHUE 3HAHWM MO y4eOHOW AMCLUMIUIMHE, COOTBETCTBYIOIIEE TPEOOBaHUAM yueOHOU
MIPOTPaMMBI.

MaxkcuManbHbIA pe3yabTaT, KOTOPBIA MOXKET OBITh JOCTUTHYT CTYJEHTOM M0 KaxxaoMy u3 biokos
peiituHronoii orieHku — 100 Ganos.

B 3aueTHO-3K3aMEHALIMOHHYIO BEAOMOCTb M 3aUETHYIO KHUXKKY BBICTABJISIIOTCS OLIEHKH I10
NATUOAIBHOM 1IKaJIe U PeHTHUHIOBbIE OLICHKH B Oasuiax.

[Ipu nmosiyueHuun CTyIE€HTOM Ha 3a4€Te C OLICHKOW HEYOBJIETBOPUTEIBHON OLIEHKU B BEIOMOCTh
BBICTABJISIETCSl PEUTHUHIOBas OlleHKa B Oanax (MeHble 40 6ajijIoB), COOTBETCTBYIOLIAs (PaKTHUECKUM
3HAHUAM (OTBETY) CTYJICHTA.

Kputepun oneHkH 3HaHMH CTYAEHTOB B paMKax KaXKAOH y4eOHON IUCHMIUIMHBI WIM TPYII
JUCHUIUIMH BhIpaOAThIBAIOTCS MpenojaBaTeNsiMU COIVIaCOBAaHHO Ha Kadeapax YHUBEPCUTETa UCXOMS
13 TpeOoBaHUI 00pa30BaTENbHBIX CTaHIAPTOB.

IxaJsa oueHUBAHNSA 324ETA ¢ OLEHKOM

Kpurepuu onenuBanus Banibl

[TonHsie W TOYHBIE OTBETHI Ha JBa Bompoca Ouiera. BepHoe perienue
3anaun. CBOOOHOE BiIa/IeHHe OCHOBHBIMH TEPMUHAMU U TIOHATUSMHU KYypca;
MOCJIeIOBATEIFHOE U JIOTHYHOE M3JI0KEHNE MaTepralia Kypca; 3aKOHYCHHbBIC 21-30
BbBIBOAbBI U O606H.[€HI/I$I Mo TEME BOIIPOCOB; HMCUCPIBIBAIOIINWE OTBETHI Ha
BOMPOCHI MIPH CJIa4e 3a4eTa ¢ OIICHKOM.

[TonHble M TOYHBIE OTBETHl Ha JiBa BONpoca Owusera. 3HAHHE OCHOBHBIX
TEPMUHOB M TMOHATHHM Kypca; IMOCIeN0BaTeIbHOE M3JI0KEHHE MaTepualia
Kypca; yMeHue (GopMyIHpoBaTh HEKOTOPbIE 000OIIEHHS IO TEME BOIIPOCOB;
JIOCTATOYHO TOJIHBIE OTBETHI HA BOMPOCHI MIPYU CAAaUe 3a4eTa C OLICHKOM.

14-20

[TonHbI U TOYHBIA OTBET Ha OAWH BOMpPOC Ouiera. YIOBIETBOPUTEIHLHOE
3HAHUE€ OCHOBHBIX TEPMHHOB M TIOHATHN Kypca; YAOBJIETBOPUTEIBHOE
3HaHHE€ W BIJAJICHUE METOJAaMU U CpPEACTBAMM PEUIEHUs  3a1ay; 8-13
HEJIOCTAaTOYHO TMOCIEN0BATEIbHOE HM3JIOKEHHUE MaTepualia Kypca; yYMEHUue
(GhopMynpoBaTh OT/ICIbHBIC BBIBOJIBI U 0000IIEHUS IO TEME BOIIPOCOB.

OTBeT, HE COOTBGTCTBYIOH_II/Iﬁ BBIIICYKA3aHHBIM KPHUTCPUAM BBICTABJIICHUS
OIICHOK.

HTorosas mkaJja BbICTABJICHHS OLIEHKH 10 TUCIHHUILIMHE.
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OtBer oOyuwaromerocss Ha 3a4é€Te€ C OIGHKOW OIIGHWBAeTCs B Oauiax ¢ Y4YETOM IIKaJIbI
COOTBETCTBUS PEHTUHTOBBIX OIICHOK MATHOAIILHBIM OIICHKAM.

o Ornenka o 100-0ayutpHOM
OreHka 1o 5-0aJUILHOH CUCTEME
CHUCTEME
5 OTJIMYHO 81 -100
4 | xopomo 61 - 80
3 | yIOBJIETBOPUTEIHLHO 41 - 60
2 | HEey/IOBIETBOPUTEIHHO 0-40

6. YYEBHO-METOANYECKOE U PECYPCHOE OBECHHEYEHHUE JUCLHHUIIJIMHBI

6.1. OcHoBHasi JIuTEpaTypa

1. boramkas, A. B. OcHOBbl aToMHOH (pM3MKH W TEOPUH B3aMMOJACHCTBHUS CBETa W BEILECTBA :
yuebHoe nmocodue / A. B. borarnkas, A. M. ITormoB. — Mocksa : Aii [Tu Ap Menua, 2023. — 687 ¢. —
Tekcr : anextponnsiit. — URL: https://www.iprbookshop.ru/123644.html

2. 3ucman, I''A. Kypc obmeil ¢usuku : ydye0.nmocobue ais By30B B 3-X T. T.3. onTHKa; (U3UKa
aTOMOB M MOJIEKYII; (hu3HMKa aTOMHOTO sifpa U Mukpodactul / I'. A. 3ucman, O. M. Togec. - 7-¢ u3a. -
CIIb. : Jlans, 2019. - 504c. — TekcT: HEMOCPEICTBECHHBIN

3. CasenseB U.B. Kypc oOmeri ¢usuku: B 3 1. Tom 3: KBanToBas ontmka. AToMHas (U3HMKA.
®dwusuka TBepaoro tena. Gusnka aTOMHOTO sijipa U AneMeHTapHbIX yactull. - CII6.: Jlans, 2019. — 256¢
- TekcT: HEenocpeICTBEHHBIN

6.2. JlonmostHUTEIbHAS JIUTEPATYypPa

1. Apxunos, B. II. OcHOBBI ONTHKH, ATOMHOI U sJiepHON (U3UKK : ydyeOHOE HarysggHOe mocodue. —
Kazanp : Kazanckuii HalmoHaJIbHBIA MCCIIEIOBATEIBCKUI TEXHOJOTHMYECKU yHuBepcuter, 2019. —
116 ¢. — Tekcr : anekrponnbiid. — URL.: https://www.iprbookshop.ru/109574.html

2. bexman, . H. ArtomHas u siaepHast (U3MKa: paAHOAKTHBHOCTh U MOHHM3HPYIOUINE U3ITYYCHUS :
y4eOHUK A7 By30B . — 2-€ u3a. — Mocksa : FOpaiit, 2023. — 493 ¢. — TekcrT : 2J1eKTpOHHBIA. —
URL: https://urait.ru/bcode/513455

3. BacunpuukoBa, E.H. Atomuas ¢usuka : nab.npaktukym i ¢us.-mat.dak. / E. H. Bacunbunkosa,
H. W. Komkun. - M. : MI'OVY, 2008. - 35c. — TekcT: HemocpeACTBEHHbBIN

4. NpyxunuH, B. II. AtomHas u snepHas ¢usuka : KoHcHekT jekuuil. — HoBocuOupck :
HoBocubupckuit rocymapcTBennbiii yauBepcutet, 2022, — 92 ¢. — Tekcr : anekrponnbiii. — URL:
https://www.iprbookshop.ru/128125.html

o. Kysznenos, C. 1. ®usuka: onTvka. JIeMEHTbl aTOMHON U SAEpHON (QU3MKU. DieMeHTapHbIe
qyacTullpl : ydyeOHoe mocobue i By30B . — MockBa : HOpaiir, 2022. — 301 c. — Teker :
anexktpounsiii. — URL.: https://urait.ru/bcode/490370

6. MunanteeB, B. 1. AtomHas Qusmka : ydeOHUK U MPAKTHUKYM Ul By30B. — 2-€ U31. — Mockga :
IOpaiir, 2023. — 415 ¢. — Tekcer : anextponnsiit. — URL: https://urait.ru/bcode/510308

7. CazonoB, A. b. Snepnas ¢usuka : ydyeOHOe mocobue /i By30B . — 2-€ u3a. — MockBa :
FOpaiir, 2023. — 320 c. — Texkcrt : anexkrpounsiii. — URL: https://urait.ru/bcode/515189

8. CazonoB, A. b. Snepnas ¢usuka u nosumerpus. COOpHHK 3a1a4 : ydeOHOE mocoOue s

By30B / A. b. CazonoB, M. A. Boropojckas. — 2-e uzn. — Mocksa : FOpaiit, 2023. — 98 ¢. — Tekct
: anexTponnbiii. — URL: https://urait.ru/bcode/515190
9. CrpoxoBckwuii, E. A. ®wu3nka aTOMHOTO sfapa M AJIEMEHTAPHBIX YaCTHIl: OCHOBBHI KMHEMATHKH :

yuebHoe mocobue st By3oB. — 3-¢ m3d. — Mocksa : FOpaiir, 2023. — 355 c¢. — Tekcr :
anexktpounsii. — URL.: https://urait.ru/bcode/514597
10. Tpodumosa, T. M. OcHoBbl (DU3HKU. ATOM, aTOMHOE SAPO W DIEMEHTAPHBIC YACTHUIIBI :

yueOHuk. — Mocksa : KuoPyc, 2022. — 217 c¢. — URL: https://book.ru/book/942821 — Tekcr :
3JIEKTPOHHBIN.

6.3. Pecypcol nHGOPMAIHOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH « UHTEepHeT»
1. http://mgou.ru/index.php?option=com content&task=view&id=48&Itemid=614
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https://www.iprbookshop.ru/123644.html
https://www.iprbookshop.ru/109574.html
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2. Hayunas snextponnas 6ubnuroteka http://elibrary.ru

7. METOAUYECKHUE YKA3AHMUSA 110 OCBOEHUIO JUCHUIIJINHbBI

1. Meroandeckue PEKOMCHIANH 110 IMOATOTOBKE K IPAKTHYCCKUM 3aHATHUAM.
2. MeTtoauueckue PEKOMCHAIUU 10 OpraHu3anmun CaMOCTOSTEIbHOMU pa6OTI)I o AUCHUIITIMHAM.

8. ”TH®OPMAIIMOHHBIE TEXHOJIOI'MH AJIA OCYHIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOUHECCA 110 JUCHUIIJIMHE

MatepuranbHO-TeXHHYECKOe obecliedeH e TUCIMIUIMHBL BKJIIOYaeT B ce0s:

- y4eOHble ayIUTOPHH IJIsI IPOBENCHUS YUeOHBIX 3aHATHH, OCHAIICHHBIE O0OPYHOBAaHHEM M TEXHHYECKUMHU
CpencTBaMu  OOYYeHHS: yaeOHOIT MeOenpio, IOCKOH, JEeMOHCTPAIIOHHBIM O0OpYIOBaHHEM, MEpCOHATHHBIMH
KOMIBIOTEPaMH, IIPOCKTOPOM;

- TOMEUICHUs] ISl CaMOCTOATENbHOM paboThl, OCHAIEHHbIE KOMIIBIOTEPHOH TEXHHKOH C BO3MOKHOCTBHIO
TIOJIKJIIOUYEHHEM K ceTH «MHTepHeT» n oOecreueHreM 0CTyma K 3JIeKTPOHHON HH(POPMAIIMOHHO-00pa30BaTeIbHON cpee.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHBI

MaTepI/IaHLHO-TeXHH‘IeCKOC o6ecnequI/Ie JUCHUIIIINHBI BKJIIFOYACT B ceOs:

- y4eOHbIE ayAWTOPHUU JUIs TIPOBECHMs YYEOHBIX 3aHSATHH, OCHALIEHHbIE OOOPYNOBaHHUEM M TEXHUYECKUMHU
CpeICTBaMU  OOyYeHHS: y4eOHOIl MeOenbro, JOCKOM, JEeMOHCTPAIlMOHHBIM 000pyIOBaHHEM, MEpCOHATbHBIMU
KOMITBIOTEPaMH, IIPOEKTOPOM;

- TIOMEWICHWSA [UIi CaMOCTOSTENBHONH pabOThl, OCHAIICHHBICE KOMITBIOTCPHOW TEXHHKOW C BO3MOXKHOCTBIO
NOAKIIIOYEHHEM K ceTH «HTepHeT» U 00ecIedeHueM JOCTYIIA K AIIEKTPOHHON HH)OPMAIIMOHHO-00pa30BaTeIbHOM cpere.
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