MUHUCTEPCTBO 3IPABOOXPAHEHUS POCCUVICKON ®EJEPAIIUUA

®denepanbHOe rOCy1aPCTBEHHOE ABTOHOMHOE 00pa3oBaTeIbHOE YUpPeKIeHHe
BbICIIEro o0pa3oBanusi «PoccuiicKuii HAMOHAJIBLHBIN HCCIEI0BATEIbCKHUH MeUIIUHCKU I
yHusepcurer umenu H.U. Iluporosa»
Munucrepcersa 3apaBooxpanennst Poccuniickoii ®enepanun
®PI'AOY BO PHUMY um H.U.IIuporosa Munsapasa Poccun (IIuporosckuii YHHBepcuTeT)

Hucruryt 0nomennumnusl (Mb®)

YTBEPXIAIO

Hupextop MHcTUTyTa
[Ipoxopuyk Erop bopucosuu

JlokTOp OMOJIOTUYECKUX HAYK,
UJieH-KOpPECTIOHIEHT
Pocculickoli akanemMuu HayK

PABOYASA ITPOI'PAMMA JTUCHHUIIVIMHBI
b.1.0.33 Onruka, atoMHas (pusnka
JUTst 00pa3oBaTeIbHON MPOrpaMMBbI BBICIIETO0 00pa30BaHUs - IPOrPaMMBbI CIIELIUAIUTETa
0 CIIEUAIBHOCTH

30.05.02 MenunuHckas 6uopusnka
HaIpPaBJIEHHOCTH (PO UIIb)
Menununckas 6nodusnka

T'ox mayama moarorosku - 2024

Moanucan: GPEAEPANBHOE
rOCYOAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJILHOE YUPEXXOEHWE
BLICLLEFO OEPA30BAHWS "POCCUNCKIAN
HALIMOHAMNbHbIN UCCNELOBATENBCKAN
MEOULIMHCKAM YHUBEPCUTET UMEHM
H.1. MTMPOrOBA" MUHWUCTEPCTBA
3[IPABOOXPAHEHWSI POCCUINCKOM

Mocxksa 2026



Hacrosmas pabGouas nporpamma aucuuruinabl b.1.0.33 Onrtuka, atromHas ¢usuka (naisee —
pabouasi mporpamMma JUCLUIUIMHBI) SBJSIETCS YacThiO MPOTrpaMMbl CIELUAIUTETa MO CHEIHaTbHOCTH
30.05.02 Menununckas 6uodusuka.

Hanpasnennocts (npoduis): Meaununckas 6uopusuka.

®opma o0yuyeHus: OyHasl.

CocraBuTENN:
Ne, damunusn, Ums, Yuénas cTeneHb, JI0/ZKHOCTH MecTto padoTbI
n/n OTt4ecTBO 3BaHHe

PaGouas nporpamma JUCHUIINIMHBI pCKOMEHIOBAHA K YTBCPIKICHUIO PCIICH3CHTAMMU:

Ne ®davunus, Umsa, Yuénasi cTeneHn, JI0ZKHOCTH MecTto padoThI
n/n OTtyecTBO 3BaHHue

Pabouas nporpamMMa AUCIUILTUHBI pACCMOTpPEHa U 0JJ00peHa Ha 3aceaHuu Kadeapbl
3aB. kadeapoii
«Kadenpa puzurca MBD» I'yceitn-3ane Hamuxk ['yceitnara

OTJIBI
IIPOTOKOI OT «__ » Ne
JlokTop pU3NKO-MaTEMaTHIECKUX

Hayk, [Ipodeccop
Pabouas nporpamMMa AUCIUILTUHBI pACCMOTpPEHa U 0JJ00peHa YYEHBIM COBETOM

JAupexrop UucTuTyTa

[Ipoxopuyk Erop bopucosuu
No JlokTOp OMOJIOTUYECKUX HAYK,
- UneH-KOppeCIOHAEHT
Poccniickoii akagemun Hayk

« »
IIPOTOKOJI OT «__ » 20




HOpMaTI/IBHO-HpaBOBLIC OCHOBBI pa3pa60TKI/1 U pcajin3annun pa6oqel71 nporpaMmbl JUCHUIIJIMHBI:

1. OOGpa3oBarenbHblii cTanAapT Boiciiero oopazoBanus PI'AOY BO PHUMY um. H.M. [Tuporosa
MunuctepctBa 3apaBooxpaHeHuss Poccuiickoit ®enepanmuu M0 ypOBHIO 00pa3oBaHUS
cnenuanuter mo cnenuanbHocTH 30.05.02 Meaununckas Ouodu3uka, YTBEPKICHHBIN
npuka3oMm oT «29» mas 2020r. Ne 365 pyxk.

. YCTaB U JJOKaJIbHbIE HOPMAaTUBHBIE aKThl Y HUBEPCUTETA.

OOm1as xapakTepucTHKa 00pa30BaTeIbHOM MPOrpaMMmBbl.

VY4eOHblil n1aH 00pa30BaTEIbLHON MIPOTPaMMBI.

2w

© denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE BHICIIETO 00pa30BaHUS
«Poccuiickuii HalMOHAJIBHBIM MCCIENOBATEIBLCKAN MEIUIIMHCKUN yHHBepcuTeTr uMeHu H.U.
[Tuporosa» MunuctepcTBa 3apaBooxpanenus Poccuiickoit @enepannu



1. O01mue moI0:KeHNuS
1.1. llean u 3aga49u OCBOEHUS JUCIHUILIHHBI

1.1.1. Hens: - ®opMHupoBaHHE €CTECTBEHHOHAYYHOTO MUPOBO33peHUs; - Pa3Butue jorunyeckoro
MBILICHUS], UHTEJJIEKTYAIbHbBIX U TBOPUYECKUX CIIOCOOHOCTEH; - Pa3BuTHE yMEeHUs IPUMEHATh 3HAaHUE
3aKOHOB (DPM3UKH /7151 OOBSICHEHUS PA3IMUYHBIX MPUPOIHBIX SBICHUH, CBOMCTB MaTepHM, NMPUHIIUIIOB
paboThl TEXHUYECKUX MTPHOOPOB U 0OOPYIOBAHUS.

1.1.2. 3agauu, pemiaembie B X0/1€ OCBOEHUS JUCHUILIIUHBI:

® u3yueHHE OCHOBHBIX (DPyHIAMEHTAIBHBIX (DU3NYECKUX TEOPUH (KIACCHYECKOW MEXaHHKH,
MOJIEKYJIIpPHOHN (PU3MKH, TEPMOJUHAMUKH, KIACCUUYECKOM AJIEKTPOJUHAMUKH, CIIEUATIbHON
TEOPUH OTHOCUTEIHHOCTH, BOJIHOBOM ONTHUKM, KBAHTOBOM ONTHKH, KBAHTOBOM MEXaHUKU
aTOMOB U MOJIEKYJ, TEOPUU HJIEMEHTAPHBIX YACTHII)

® oBiaieHHE HaBBIKAMHU PAOOTHI C pa3HBIMH U3MEPUTEIBHBIMU TPHOOPAMHU U HHCTPYMEHTaMH

® oBiazeHWEe YMEHUSAMH IUIAHUPOBATh M BBINOJIHATH JKCHEPUMEHT, 00padaThIBaTh
pe3yibTaThl W3MEPEHUN, BBIABUIATh TUIOTE3bl M CTPOUTH AaOCTpPaKTHbIE MOJEINH,
yCTaHaBJIMBATh IPAHUIIBI UX TPUMEHUMOCTHU

® ¢dopmupoBanue 0a30BBIX HABHIKOB NPHUMEHEHUS (QHU3MYECKUX 3aKOHOB IS PEIICHUS
MEIUKO-ONOJIOTHUECKUX 3a]1a4

® (opmupoBaHUe TPEACTABICHUN O METO/IaX HAYYHOTO MMO3HAHUS MPUPOJBI, O COBPEMEHHON
¢u3nyeckoil KapTUHE MHUpPAa, O COOTHOIIEHHMH MEXJIy MACHCTBUTEIBHOCTBIO U €€
abCTPaKTHOM MOJIENbIO

® (dopmupoBaHHE y CTy/I€HTa HABBIKOB OOIICHHUS C KOJUIEKTUBOM

1.2. MecTO THCUMIIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrPaMMbl

Hucuunnuna «OnTtuka, atromHas ¢(usuka» wusydaercs B 4, 5 ceMmectpe(ax) M OTHOCUTCS K
o0s3atenbHOM yacTu biioka b.1 «/luciurinHe. SIBisieTcs 00sA3aTeIbHON JUCIUILUIHHOM.

OO01as TpyA0EeMKOCTh TUCIUIUIMHEI cocTaBisieT 9.0 3.e.

JlJis yCHEemHOro OCBOGHHUS HACTOSIIEN AMCIMIUIMHBI 00ydarouiyecss B paMKax oOpa3oBaTelbHOU
INPOTPAMMBI JIOJIKHBI OCBOUTBH CJEAYIOIIME JHUCIUIUIMHBI M NPakTHUKH: Bpicliasgs MaTeMaTHka;
MexaHuka, 3J€KTPUIECTBO.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKON JesSTeIbHOCTH, MPUOOPETEHHBIE TPH OCBOCHUHU HACTOSIIIEH
TUCHUIUTMHBI, HEOOXOAUMBI JJI YCIEIIHOTO OcBOoeHus aucuuruinH: Obmas ouodusuka; JlydeBas
nuarHocTuka; MenuuuHckue HaHoOuotexHosnoruu; OHKonoOruss U JyydeBas Tepanus; JlazepHas
MenuiuHa, @Pusmka saepHON MeaUIHMHBI; TEXHOJIOTHMYECKHE OCHOBBI THOPHAHBIX METOJIOB
BU3yanu3anuy; [1nazmMennas menuurna; MeauuuHckas 31eKTpoHrka; CoBpeMeHHasi MUKPOCKOIIUSL.



1.3. Ilnanupyemble pe3y/ibTaThl OCBOCHHUS THCUMIIJIMHBI

4 cemecTp

KO}I 1 HAUMCHOBAHUEC KOMIICTCHIIMH

Koa n HaumeHoBaHHe HHAUKATOpA
JOCTHKCHUA KOMIIECTCHIIMHU

“Haﬂl/lpyeMlﬂe pe3yjJabTaTbl OCBOCHUS ANCHUIITIMHBI

OIIK-1 Cnnoco6eH Hcnoab30BaTh 0

NPUMEHATDb (l)sz[aMeHTam)m,le U NPUKJIAAHbIC MEIUIIUHCKHE, €CTECTBCHHO-HAYYHbIC

SHAHUA IJI IOCTAHOBKHU U PCIICHUA CTAHAAPTHBLIX 1 HHHOBAIIMOHHBIX 3a/1a4 I[pO(l)eCCHOHa.]'IbHOﬁ AeATCJIbHOCTH

OIIK-1.U 3 IIpumenser
($byHIaMeHTaNbHBIC
€CTECTBCHHOHAYYHBIC 3HAHUS JUIS
petreHus mpogeCcCHOHATBHBIX 3a/1a4.

3HaTh: OCHOBHBIC 3aKOHBI (PH3UKH; (PH3HUYECKUE SBICHUS M MPOLECCHI; MTOHATHS
(u3MYecKoi, BOJHOBOW M KBAHTOBOI ONTHKHU, IPUHIUIIB pabOTHI COBPEMEHHOTO
9KCHEPUMEHTAIBHOTO 000PYAOBAHUS LT BEIOJTHEHHS Pa0OT, CBI3aHHBIX C JaHHBIMH
obnacTsMu Gu3ukH (PpU3NIECKOI, BOTHOBOM U KBAHTOBOM ONTHKH); METOIbI IIPOBEACHUS
WU3MEpPEHHI; OCHOBBI HAYYHOTO MOIX0/1a; TEOPETUIECCKUE OCHOBHI (PU3NYIECKUX METOJOB U
BO3MOXXHOCTH MX IPUMEHEHHS; OCHOBHBIE METO/IbI 00paOOTKY U MPEICTaBICHUS
9KCHEPUMEHTAIBHBIX PE3YIbTATOB; PHEMBI COCTABICHHUS HAYYHO-TEXHHYECKUX OTYETOB,
0030p0B; (PM3UIECKHE OCHOBEI OMOPH3MIECKHX U (PU3UKO-XUMHYECKUX TEXHOJIOTHH.

Ymers: [IpoBoauTts ananu3 HaOMIOaEMBIX B IPO(EeCCHOHATIBHON ACATEILHOCTH SIBICHUAN Ha
COOTBETCTBUE TEM WJIN MHBIM (YHIAMEHTAIBHBIM (PU3HYECKUM TEOPHSIM; BBISBIISTH
(u3HIeCKre MEXaHU3MBI, JISKAIIIE B OCHOBE SBJICHUS U ONPE/EIIONNE €T0 Pa3BUTHE;
CTPOUTH (PU3MUECKUE MOJICIIN N3yYaeMbIX SIBICHHI; BEIOUPATh HEOOXOIUMbIE
SKCIIEPUMEHTAILHBIE METO/bI, aIeKBAaTHBIE TIOCTABICHHBIM 3a/{adaM; IPUMEHSTh HAyIHBII
MOAXO/ ¥ HAKOIUIEHHBIE (Pr3MUecKue 3HaHUs sl IO3HAHHS OKPYIKAIOIIero MUpa B
HapagurMe COBPEMEHHOH HAayKH; BBISIBISITH IPUIHHHO-CIECACTBEHHbIE CBS3U MEXKITY
COOBITHSIMU U SIBJICHHSIMHM Ha OCHOBE HAy4YHOT'O MOX0/1a; CHHTE3UPOBATh UMEIOIIHECS
Hay4HbIE 3HAHUS IS ITOCTIDKEHHS 00JIee CIOKHBIX QU3MIECKUX SBICHHI; OCBAaHBaTh HOBBIE
METO/IbI UCCIIEI0BaHUI U MOJIEIIH; IIPOBOANTD AaHATUTHUECKYIO PAbOTy C JINTEepaTypHBIMU
HCTOYHUKAMHU; UCIIONB30BAaTh METOIBI OMHCAHUS (PU3MUECKUX IIPOLECCOB MPH pa3paboTke,
MOJICIIMPOBAHNH U TOCTAHOBKE NCCIIEA0BATEIbCKIX 33/1a4; BBISIBISITE KPUTHUECKAE MOMEHTEI
1 Ipo0OIIeMbl OHOPH3MYECKUX U PH3UKO-XHMUIECKUX TEXHOJIOTHIA NMEIoIHe PHU3HIECKYIO
NPUYMHY; YIUTHIBATh (GPH3HIECKHE OCOOCHHOCTH KOHKPETHOM TEXHOJIOTHH, a TAKXKe
BO3MOXXHOCTH IIPOMBIIICHHOCTH IO €€ peann3amnnm.

BiageTh NpakTH4YeCKHM ONBITOM (TPYAOBBIMH AelicTBUsIMH): [IprMeHeHus
(yHIaMEHTAIBHBIX (U3MIECKUX 3aKOHOB, IOHATUII M METOJOB JUIS PELICHHS CTAHIAPTHBIX
npodecCHOHANBHBIX 3a/1a4, OIPe/eIeHHs HOBBIX 00JIacTel HCCIIeJOBAaHUS U CO3JaHuUs HOBBIX
TEXHOJIOT .

OIIK-1.1 /14 [Tpumenser
MIPUKJIATHBIE €CTECTBEHHOHAYYHBIE
3HAHMS JUIS PEILCHUs
npodeccHOHANBHBIX 3a1ad.

3HaTb: OCHOBHBIC 3aKOHBI (PU3UKH; HU3HMUECKHE SIBJICHUS ¥ MPOLECCHI; MOHITHUS
(hu3uIecKol, BOJIHOBOH U KBAHTOBOW ONTHKH, IPUHLIUIIBI paO0THI COBPEMEHHOTO
JKCIIEPUMEHTAILHOTO 000PYA0BaHUs JUIS BBITOJIHEHHS pabOT, CBI3aHHBIX C JTAHHBIMHU
obmacTsiMu Gu3ukH (PpU3NIeCKOid, BOTHOBOM U KBAHTOBOI ONTHKH ); METOIBI IIPOBEACHUS
W3MEpEeHHH; OCHOBBI HAYYHOT'O MOJIX0/1a; TEOPETHUECKHE OCHOBBI (PM3NYECKUX METOIOB U
BO3MOXXHOCTH MX IIPUMEHEHHS; OCHOBHBIE METO/IbI 00pabOTKH U MPEACTABICHUS
JKCIIEPUMEHTAIBHBIX PE3yJIbTAaTOB; IPHEMBI COCTABIICHNS HAYYHO-TEXHHYECKUX OTYETOB,
0030poB; (pU3NUECKIEe OCHOBEI OMO(PHU3NIECKUX U (PU3NKO-XMMUUECKIX TEXHOJIOTHH.

Ymertb: [IpoBoanTh ananu3 HabIIOIaEMBIX B TPO(ECCHOHATIBHOM e TeIbHOCTH SBICHUH Ha
COOTBETCTBHE TEM WIIN MHBIM (YHIAMEHTAIBHBIM (QPU3HUECKIM TEOPHSIM; BBISBISTH
(u3nYecKre MeXaHU3MBI, JISKAIFe B OCHOBE SIBIICHUS U ONPE/CIISIONINE ero Pa3BUTHE;
CTPOUTH (Ppr3MUECKHE MOMEIH N3yIaeMbIX SBICHHI; BEIONPATh HEOOXOIUMBIE
SKCIEPUMEHTAJIbHbIE METO/Ibl, aJICKBATHBIC [IOCTABJICHHBIM 3a/1a4aM; IPUMEHSITh HayYHbIi
MOAXOJ ¥ HAKOIUIEHHBIE (pr3MUecKue 3HaHUS AT TO3HAHHUS OKPY’KaIOIIero MUpPa B
napajiurMe COBPEMEHHON HayKU; BBISBIISTh IPUUNHHO-CIICACTBCHHBIE CBSI3H MEKAY
COOBITHSIMH U SIBJICHHSMH Ha OCHOBE HAyYHOTO MOAXO0/1a; CHHTE3NPOBATh UMEIOIIHECS
Hay4HbIe 3HAHUS JUTS IIOCTHXKEHHS 00JIee CII0KHBIX (GU3MYECKUX SBJICHHUI; OCBaHBaTh HOBBIC
METOIbI CCIIEA0BAHNI ¥ MOJEIH; IPOBOANTH AaHATUTHYECKYIO PaboTy C IUTepaTypHBIMU
HCTOYHUKAMHU; UCIIOIB30BAaTh METOBI OITHCAHUS (PU3HYECKUX ITPOLIECCOB TIPH pa3paboTke,
MOZENNPOBAHNH U TOCTAHOBKE NCCIIEA0BATENBCKIX 3329, BBISBISITE KDUTHUECKAE MOMEHTEI
1 1poGIieMbl OMO(pU3NIECKUX U (PU3UKO-XMMHYECKUX TEXHOJIOTHH NMeloIue GH3NIECKyIo
HNPUYNHY; YIUTHIBATh (GH3HIECKIE 0COOCHHOCTH KOHKPETHOM TEXHOIOTHH, a TAKXKe
BO3MOXKHOCTH IIPOMBIIUIEHHOCTH 110 €€ pealu3aluu.

Baaaerbs npakTH4YeCKHM ONBITOM (TPYAOBBIMHM AelicTBUAMH): [Ipumenenus
(yHIaMEHTAIBHBIX (U3MYECKUX 3aKOHOB, TOHSITHIl M METOJIOB [UISl PELIEHHS] CTAaHAAPTHBIX
npo(hecCHOHANBHBIX 33714, OIPEAeICHIs HOBBIX 001acTeH HCCIeIOBAaHUS U CO3JaHUSI HOBBIX
TEXHOJIOTUH.




S cemecTp

Koa 1 HaMMeHOBaHHe KOMIIETEHIIMH

Koa u HanMeHOBaHUe HHAUKATOPA
JIOCTHIKEHUSI KOMIIeTeHIIHHI

ILrannpyemsie pe3y1bTaThl 0CBOCHHS AHCIUINIINHBI

OIIK-1 Cnoco0eH UCMOJIb30BATH U MPUMEHATH (PYHIaMEeHTAJIbHbIE U MPUKJIAHbIE MEIUIUHCKHE, €CTECTBEHHO-HAYYHbIEe
3HAHMSA JUIS1 IOCTAHOBKH M pellleHUsl CTAHAAPTHLIX 1 MHHOBALIMOHHBIX 32124 NPO¢eCcCHOHAILHOI 1esiTeJIbHOCTH

OIIK-1.1U 3 [Mpumenser
(yHIaMeHTaIbHEIe
€CTECTBCHHOHAYYHBIC 3HAHUS UL
peuieHus NpoecCHOHATBHBIX 3a/1a4.

3HaTb: OCHOBHBIE 3aKOHBI (PM3UKH; HU3HMUECKHE SIBJICHUS ¥ MPOLECCHI; MOHITHSI aTOMHOM 1
KBaHTOBOW (PM3MKH M UX B3aMMOCBS3b; METOIbI PAOOTHI C anapaTypon s
MHKPOMACIITAOHBIX M3MEPEHHUIT; IPHHIMITB paOOThl COBPEMEHHOTO SKCIIEPUMEHTAIBEHOTO
000pyIOBaHMs IS BRITOTHEHUS PadoT, CBA3aHHBIX C JAHHBIMH O0JIACTAMH (HU3UKA
(aTOMHO¥ 1 KBaHTOBOW (PU3UKH); OCHOBBI HAYYHOT'O MOAXO0/1a; TEOPETUIECKHUE OCHOBBI
(U3NUECKUX METOJIOB U BO3MOXKHOCTH MX IIPUMCHEHUSI; OCHOBHBIC METO/IbI 00pabOTKU U
HPEICTABICHUS SKCIIEPUMEHTAIIbHBIX Pe3yJIbTaTOB; IIPUEMbI COCTABJICHUS HAyYHO-
TEXHHUYECKUX OTYETOB, 0030pOB; (PU3NUECKHE OCHOBEI OMOPH3NIECKUX U (PU3HKO-
XUMHYECKHX TEXHOJIOTHUIA.

Ymers: [IpoBoauTth ananu3 HaOMIOJaEMBIX B IPO(ECCHOHATIBHON ACATEILHOCTH SIBICHAN Ha
COOTBETCTBUE TEM WJIN MHBIM (YHAMEHTAIBHBIM (DU3HYECKUM TEOPHSIM; BBISBIISTH
(u3HIecKIe MEXaHU3MBI, JISKAIIIE B OCHOBE SIBJICHUS U ONPE/EIIONNE €T0 Pa3BUTHE;
CTPOUTH (PU3MUECKUE MOJICIIN N3yYaeMbIX SIBICHHUIT; BEIOUPATh SKCIIEPUMEHTAIBHBIE METOIbI,
a/IeKBaTHBIC TIOCTABICHHBIM 3a/[adaM; IPUMEHSTh HAy9IHBIH MOAXO0/ ¥ HAKOIUICHHBIE
(du3nyecKye 3HaHUs JUTS IO3HAHMS OKPYIKAIOIIEr0 MUPA B IIApaUTMe COBPEMEHHOW HAYKH;
BBISIBIISITH IPHIMHHO-CIIC/ICTBCHHBIEC CBSI3H MEXKIY COOBITHUSIMU M SIBICHUSMH Ha OCHOBE
Hay4YHOTO II0/IX0/1a; CHHTE3UPOBATh UMEIOLINECs HayYHBIC 3HAHUS JUIsl IOCTHOXKEHHUS Ooliee
CIIOXKHBIX (PM3WYECKHX SBICHNUI; 0CBAMBATh HOBBIE METO/bI HCCIEJOBAHUH 1 MOJIEIH;
HNPOBOJUTH AHATUTHYECKYIO PabOTy C JIUTEPaTyPHBIMH HCTOYHUKAMH; HCII0JIb30BAaTh METO/IBI
omnucaHus (PU3NIECKUX MPOIECCOB MPH Pa3paboTKe, MOASINPOBAHUH U TOCTAHOBKE
HCCIIEI0BATEIbCKHUX 33/1a4; BBISBISITE KPUTHUECKUE MOMEHTHI U IIPOOJIEeMbI OMO(DH3UIECKUX
U (PU3UKO-XMMHYIECKUX TEXHOJIOTHI nMeloIue GU3NIeCcKyIo IPUINHY; YIUTHIBATh
(u3nyeckre 0COOEHHOCTH KOHKPETHOM TEXHOJIOTUH, @ TAKXKE BO3MOXKHOCTH
MPOMBIIUICHHOCTH TI0 €€ Pearn3alyu.

BuageTh NpakTH4YeCKHM ONBITOM (TPYAOBBIMH AelicTBUsAMH): [IprMeHeHus
(yHIaMEHTAIBHBIX (U3MYECKUX 3aKOHOB, IOHATUII M METOJOB JUIS PELICHHS CTAHIAPTHBIX
npodecCHOHANBHBIX 3a/1a4, OIPe/ieIeHHs HOBBIX 00JIacTel HCCIeJOBAaHUS U CO3JaHuUs HOBBIX
TEXHOJIOT .

OIIK-1.1 14 [Tpumenser
MIPUKJIATHBIE €CTECTBEHHOHAYYHBIE
3HAHMS JUIS PEILCHUs
npodeccHOHANBHBIX 3a1ad.

3HaTb: OCHOBHBIC 3aKOHBI (PM3UKH; HU3HMUECKHE SIBJICHUS ¥ MPOLECCHI; MOHITHSI aTOMHOM 1
KBaHTOBOW (PU3MKH M UX B3aMMOCBS3b; METObI PAOOTHI C anmapaTypon s
MHKPOMACIITAOHBIX M3MEPEHHUIT; IPHHIMITB pad0Thl COBPEMEHHOTO SKCIIEPUMEHTAIBEHOTO
000pyHOBaHMS 1L BRIITOTHEHUS padoT, CBA3aHHBIX C JAHHBIMH O0JIACTAMH (PHU3UKU
(aTOMHO¥ 1 KBaHTOBOW (PU3UKH); OCHOBBI HAYYHOT'O MOAXO0/1a; TEOPETHIECKHUE OCHOBBI
(hU3NUECKUX METOJIOB U BO3MOXKHOCTH MX IIPUMCHEHUSI; OCHOBHBIC METO/IbI 00pabOTKH 1
HPEICTABICHUS YKCIIEPUMEHTAIIbHBIX PE3yJIbTaTOB; IIPUEMbI COCTABJICHUS HAyYHO-
TEXHHUYECKUX OTYETOB, 0030pOB; (PU3NUECKHE OCHOBEI OMO(PH3NIECKUX U (PU3HKO-
XUMHYECKHX TEXHOJIOTHUI.

Ymers: [IpoBoauTts ananu3 HaOMIOJaEMBIX B IPO(ECCHOHATIBHON ACATEILHOCTH SIBICHAN Ha
COOTBETCTBUE TEM WJIM MHBIM (YHIAMEHTAIBHBIM (PU3HYECKUM TEOPHSIM; BBISBIISITH
(u3HIecKre MEXaHU3MBI, JISKAIIIE B OCHOBE SIBICHUS U ONPE/CIIONNE €T0 Pa3BUTHE;
CTPOUTH (PU3MUECKUE MOJICITH N3yYaeMbIX SIBICHHUIT; BEIOUPATh SKCIEPUMEHTAIBHBIE METOIbI,
a/IeKBaTHBIC TIOCTABICHHBIM 3a/[adaM; IPUMEHSTh HAy9IHBIH OAXO0/ ¥ HAKOIUICHHBIE
(du3nyecKye 3HaHWs JUTS IIO3HAHKS OKPYIKAIOIIEr0 MUPA B IIAPaAUTMe COBPEMEHHOW HAYKH;
BBISIBIISIT IPHIMHHO-CIICICTBCHHBIC CBSI3H MEXKIY COOBITHUSIMU M SIBICHUSIMH Ha OCHOBE
Hay4YHOTO II0/IX0/1a; CHHTE3UPOBATh UMEIOLINECs HayYHBIC 3HAHUS IS IOCTHOXKEHHUS OoJiee
CIIOXKHBIX (PM3WIECKHX SBICHNUI; 0CBANBATh HOBBIE METO/bI HCCIECJOBAHUH 1 MOJIEIH;
HNPOBOJUTH AHATUTHYECKYIO PabOTy C JIUTEPaTyPHBIMH HCTOYHUKAMHM; HCIIOJIb30BATh METO/IBI
oInucaHus (PU3NIECKUX MPOIECCOB IMPH Pa3paboTKe, MOASINPOBAHUH U TOCTAHOBKE
HCCIIEI0BATEIbCKUX 3a/1a4; BBISIBISITH KPUTHUECKUE MOMEHTHI U IIPOOJIEeMbI OMO(DH3NIECKUX
U (PU3UKO-XMMHYIECKUX TEXHOJIOTHI NMeloIue GU3NIECKyIo IPUINHY; YIUTHIBATH
(u3nyeckre 0COOCHHOCTH KOHKPETHOM TEXHOJIOTUH, a TAKXKE BO3MOXKHOCTH
MPOMBIIUICHHOCTH 110 €€ Pean3alyn.

BiageTh NpakTH4YeCKHM ONBITOM (TPYAOBBIMH AelicTBUsAMH): [IprMeHeHus
(yHIaMEHTAIBHBIX (U3MIECKUX 3aKOHOB, IOHATUI M METOJOB JUIS PELICHHS CTAHIAPTHBIX
npoecCHOHANBHBIX 3a/1a4, OIPe/eIeHHs HOBBIX 00JIacTel HCCIIeJOBAaHUS U CO3JaHuUs HOBBIX
TEXHOJIOTHUH.




2.@opMmbI padoThI 00YYAKIINXCH, BUAbI YUeOHBIX 3aHATHI U UX TPYAOEMKOCTh

®opmbl padoThl 00yuaromuxcs / Blfll];l y4eOHBIX 3aHATHIi / PopMbI Bcero Pacnpenenenune yacos 1o
NMPOMEKYTOYHOM aTTecTaluu 4acoB ceMecTpam

4 5
YuyeOHble 3aHATHS
KonTakTHasi padoTa o0yyalouuxcs ¢ npenojaasaresneM B cemectpe (KPQO), B T.4.: 157 77 80
Cemunapckoe 3anstue (C3) 51 24 27
Jlekrmonnoe 3ausrtue (JI13) 64 32 32
JlaGoparopHo-nipakTuyeckoe 3ausatue (JII13) 36 18 18
KonTpounbHas padora (KP) 6 3 3
CamocTrosiTesbHasi padoTa o0y4yaromuxcs B cemectpe (CPO), 128 64 64
B T.4.:
IToaroroBka K y4eOHBIM ayIUTOPHBIM 3aHITHIM 128 64 64
IIpoMeKYyTOUYHAS ATTECTAIUSI:
KonrakTHas pa6ora o0yuyarommxcs B Xxoe npome:kyTouHoii arrecrauuu (KPITA), B 12 3 9
T.Y.:
3auer (3)* 3 3 0
Dx3amed (D)** 9 0 9
CamocTrosiTesibHasi padoTa 00y4aloUXCcsl NPU NOATO0TOBKE K MPOMEKYTOYHOMH 27 0 27
arrectannu (CPITA)**
O6umas TpyoesKocTs s (OTI) B yacax: OTJ = KPO+CPO+KPITA+CPIIA 324 144 180

B 3aueTHbIX eaununax: OT/I (B yacax): 36 9.00 4.00 5.00

* Bpems miis MpoBeACHHUS MPOMEKYTOUYHOUM arrectanuu B (opme 3ad4éTa BBIACISETCS B paMKax
KoHTakTHOU padoTs ([IB3) [IpoBenenne mpomexxyTouHOM aTTecTanuu B popMe 3a4éTa OpraHu3yeTcs

B COOTBCTCTBUU C PACIIMCAHHUCM 3aHATHIA.

** TIpoMexyTO4Has aTTecTalvs 0O0yJaromuxcs Mo AUCIHUIUIMHE B opMe IK3aMEeHa OpPTaHU3yeTCs B
paMKax SK3aMEHAIIMOHHOW CECCHU COTJIACHO PACIMCAaHUI0 IK3aMEHOB. BpeMs Ha TOATOTOBKY K

9K3aMEHY M €ro IPOXO’KICHNUE YCTAaHABIUBACTCS y4eOHBIM TUIaHOM 00Pa30BaTEeIbHON MPOTrPaMMBI.




3. Copepixkanue IUCHUNIITHHBI
3.1. Conep:xaHue pa3ieoB, TeM IMCUUILIHHBI

4 cemecTp

Ne m
/i

Mudp
KOMIICTCHIIMH

HaumeHnoBaHue pa3aesia, TeMbl
JUCHUILUIMHBI

Copep:xanue pa3eia H TeMbl B JTHAAKTHYECKHX eTUHULIAX

Paznen 1

. OnTnka

OIIK-1.113,
OIIK-1.1 /14

Tema 1. OCHOBHEIE 3aKOHEI OIITUKH

[Nonstue cBera. ['eomerpudeckas onTrka. 3aK0OH OTPaKEHHUSI.
3akoH npesiomieHus (3akoH CHetst). 3aKoH 00paTHMOCTH.
ITonnoe BHyTpeHHee oTpaxenue. Ilpunnun ®epma. Tonkue
nUH3BL YpaBHeHue «uutidourka auH3y. Chepuueckue 3epkana.
IMoctpoenue m3o6paxennii. CroKeHHE ONTUICCKUX CHCTEM.
IMorpenHocTH onTHYECKUX cucTeM. OnTHYecKUe PpUOOpHI.
OHeprus cBeToBOH BoIHBL. DoToMeTpusa. DyHKIUSA BUTHOCTH.
CgetoBoi#i oTOK. CHita cBeTa. OCBEIEHHOCTh. SIPKOCTb.
CBeTHMOCTb.

OIK-1.1J13
OIIK-1.11]14

Tewma 2. MaTepdepenmus

DnexTpomMarHuTHas npupoja csera. [Ipuniun [toifrenca u 3akox
npenomieHus. MaTepdepenius cBeToBbIX BoIH. [IpuHunn
cynepno3unuu. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTbD.
Cro)xeHne KOTepPEeHTHBIX U HEKOTEPEHTHBIX AJIEKTPOMATrHUTHBIX
koyiebanuit. Bpems u piuHa KorepeHTHOCTH. ONTHYECKas JUTHHA
mytH. Pacuer nHTepepeHIIOHHON KapTHHBI OT ABYX
ucrouHnkoB. OnsiT FOHTa. Pacnpenenenne HHTEHCUBHOCTH B
“HTEepPEPEHINOHHOH KapTuHe. BexkTopHas quarpamma.
W3meHeHune (a3l BOTHBI TPH MPOX0XKICHUN TPAHHIIBI pasjielia
cpel U oTpakeHHH. MHTepdepeHIus cBeTa B TOHKHX IIEHKaX.
ITostocsl paBHOM TOJIIMHBI U IOJIOCH! paBHOTO HakinoHa. Konbua
HrioToHa.

OIK-1.1]13
OIIK-1.11]14

Tema 3. Tudpaxums csera

Honstue audpakuun ceeta. [Ipunimn [olirenca-Openens.
Merton 30 @penens. Judpaxius OpeHens OT TUCKa U KPYTIIOro
otBepcTus. Judpakiys B mapauiebHbIX Tydax OT IIEIIH.
Vcnonp30BaHe BEKTOPHBIX AWArpaMM JUIsl OIIMCAHUS TU(PPaKIIH
Openens u Ppaynrodepa. Pazpemaromas cmocoOHOCTH
oObexTHBa. JlndpakuuonHas pemerka. Jucrepcus u
pasperatomas crnocoOHOCTh TUYPAKINOHHON PEIIETKH.
Judpaknus peHTTeHOBCKOTO W3ITyYeHNsI Ha KPUCTAJUTHYECKOM
penietke. @opmyna Byastha-bparra. "onorpadus.

OIK-1.1]13
OIK-1.11]14

Tema 4. [Tonspuzamms cBera

EcrecTBeHHBIH 1 MONsIpU30BaHHBIN cBET. OCHOBHBIEC THITBI
noyisipu3anuii. 3akoH Mamtoca. CrerneHb Moyspu3aiy.
[onspu3zanus npu OTpaKeHUN U PEIIOMIICHUH CBETA Ha TPAHUIIC
JBYX JUAJIEKTpUUYECKuX cpea. Popmynsr Openers.
HanpasiieHHOCTP H3ITydeHUs KOIEOIIOMIErocs 3apsiaa. Yo
Bprocrepa. [IBoitHoe nyuenpenomienue. EctecTtBeHHas
aHm3oTpomusa. OTHOOCHBIE U IBYOCHBIE KpUCTAILIHL. [lomsponns! u
MOJISIPU3AIIMOHHBIC TTPU3MBIL. [1nacTurku B 1/4 1 1/2 aymuHbL
BOJIHBIL. VICKyCCTBEHHAsI aHU30TPOIHS. DIEKTPOOIITHYECKIE
a¢dextol Keppa u [Tokkenbca. Bpamienue miockocTu
MOJISIPU3AIHH.

OIIK-1.U13,
OIIK-1.1[14

Tewma 5. B3aumopeticTBue
3JIEKTPOMArHUTHBIX BOJIH C BEIIECTBOM

Jucnepcus cBera. DIeKTpoHHas Teopus qucnepcun. Hopmansaas
1 aHOMaJsbHas aucnepcuu. CBsA3b JUCTIEPCHH C TOTIONIEHHEM.
BonHoBoit naket. da3oBast ¥ rpyNIIoBasi CKOPOCTH CBETA.
[ornomenue cBeta. 3akoH byrepa. PaccesHue csera. 3akoH
Panes. Paccestane B MyTHBIX cpenax u addext Turnamst. Dddexr
Jomnnepa 1 21€KTpOMarHUTHLIX BOJH. M3myuenue BaBunosa -
YepeHKOBA.

OIK-1.1J13
OIIK-1.11]14

Tema 6. KBanToBast onTHKa

TennoBoe usnyueHue. PaBHOBeCHOE U3IydeHHE. DHEpreTudecKas
CBETUMOCTb. McmyckartenbHast ¥ MOTJIOIATEIbHAs CIOCOOHOCTH.
Ab6comotHo yepHoe Teno. Cepoe teno. 3akon Kupxroda.
Pacrnipenenenue sHeprun B CEKTpe aOCOIIOTHO YEPHOTO TENa.
®opmyna Panes-/xunca. KanTosas rumoresa u popmyia
[Inanka. Cnencteus popmynsl [Inanka. 3akonsl Ctedana-
Boneivana u Buna. Omneit bote. DHeprus u umiyisc GoToHa.
KopItyckynspHO-BOJIHOBO# Ayanu3m usinydeHus. Potosddexr.
VYpasuenne DitHmrredina. Bunp pororddexra. [laBnenne crera.
Omneritel JIe6eneBa. KBaHTOBOE 1 BOTHOBOE OOBSCHEHUS JABICHHS
cBera. Dddekt KoMnToHa u ero Teopusi.

5 cemecTp




Ne m
/i

Mudp

KOMIICTCHIIMU

HaumeHnoBaHue pa3aesia, TeMbl
JUCHUILUIMHBI

Copep:xanue pa3eia 4 TeMbl B JTHAAKTHYECKHX eTUHULIAX

Pa3nen 1. AtomHas pu3nka

OIIK-1.113,
OIIK-1.1 /14

Tema 1. Teopust atoma Pesepdopna-
bopa

JluneiluaThble CIEKTPHI U3Iy4EHHUs aTOMAapHOro rasa. Monenu
aroMa. OmsiT Pesepdopaa. [Tocrynarsl bopa. BopoBckas Teopust
BozopogHoro atoma. CrekTpsl aroMa Bogoposa 1no bopy. Omneir
®panka u ['epua. Pentrenosckas tpyOka. Topmo3Hoe
PEHTICHOBCKOE U3Iy4€HHE U €ro KOPOTKOBOIHOBAS IPAHUIIA.
XapaKkTepuCcTHIECKOe PEHTTEHOBCKOE H3TyYeHHe. 3akoH Mo3iH.

OIK-1.U]13
OIIK-1.1J14

Tema 2. BonHOBBIE CBOHCTBAa MaTepuu

T'unoresa ne bpoina. Jnuna BosnHel ae bpoitnsa. BonHoBbie
cBoifcTBa yactun. ONbITHOE 000CHOBaHHE KOPITYCKYJISIPHO-
BOJIHOBOTO Ayanu3Ma yacTull. JAudpakuus 3neKTpoHoB. OMBITHI
JaBuccona u Jlxepmepa. CooTHOILIIEHHE HEOTIPEIETIEHHOCTEH
KOOpPAMHATHI X UMITyJIbCa, SHEPTUHU U BpeMeHU. BonHoBas
(yHKINS U ee cTaTUCTHYeCKUH cMBICI. BonHoBas QyHKIms
CcBOOOAHOM YacTHLIBL. [IpHHINI CynepHno3uIiy B KBAHTOBOM
MEXaHHUKE.

OIIK-1.1J13,
OIIK-1.11]14

Tema 3. OCHOBEI KBAHTOBOM MEXaHUKH

Omnepatops! B KBaHTOBOH MexaHuke. COOCTBEHHBIE (QyHKINH U
coOcTBEeHHbIE 3HaYeHUs. MOMEHT MMITyJIbCa B KBAHTOBOH
Mexanuke. Ypasaenue llpénunrepa u Gpu3n4eckuii CMBICI ero
petenuit. [IpuHIMI DPUYMHHOCTU B KBAHTOBON MEXaHHKE.
BeposTHOCTHBII feTepMuHU3M B ipupoje. [Ipuanun
cootBercTBUs. CTaroHapHbBIe cOCTOsSHUS. YacTHia B
MoTeHIMATLHOH siMe. [ToTeHnmansHbIi Oaprep. [IpoxoxkaeHue
YacTHUIBI Yepe3 MOTeHIUAIBHBIN Oaprep. ['apmMorndeckuit
OCLIIIATOP. ATOM BofopoJa. perieHue ypasHenus lIpénunrepa
JUIsL aTOMa BOZIopoia. | maBHbEIE KBaHTOBBIE uncia. Pactipenenenne
ISKTPOHHOTO 00JIaKa.

OIK-1.1J13,
OIIK-1.1]14

Tema 4. MHOT03JIEKTPOHHbIE ATOMBI

[puniun 3anpera [Taysn. 3anonHeHNe SIEKTPOHHBIX 000JI0YEK.
CreKTpH! mesoYHbIX MeTaintoB. [IpaBuio oroopa. Dddekr
3eeMaHa. MyJIbTUIUIETHOCTb CIIEKTPOB U CIIUH 3JIEKTPOHA.
Crno>keHrie MOMEHTOB UMITYJIbCa B aTOME. AHOMAIBHBIN 3 PEeKT
3eemana. [1luprHa U CIBHT CIIEKTPAIbHBIX JIMHUI.

OIIK-1.113 ,
OIIK-1.1/14

Tema 5. Jlazepsl

INornomenue, CIOHTaHHOE U BBIHYKAEHHOE UCITyCKaHHE
n3nydenust. Besox dopmyisr [Tnanka no DiHmreiny. Kunernka
BBIHY’KJICHHBIX IIepexo10B. VIHBepCHas 3aCeNIEHHOCTh YPOBHEH 1
croco0sl ee co3nanust. PesonancHoe noromenue. Jlazeps
(pyOuHOBBII U renuii-HeoHOBBIN). Tpex U YeThIpeXypOBHEBbIE
cxeMbl. Henuubelinas ontuka.

OIK-1.1J13
OIIK-1.11]14

Tema 6. Monekynbl U KpUCTaJIIbL

OHeprus Moinekyisl. KonebaTenpHble 1 BpamaTeIbHbIE YPOBHU.
Monexkynspasle ciekTpbl. KoMOHHAIIMOHHOE paccesHue CBeTa.
Kpucrammmueckas pemerka. TemnoéMkocTs KpucTtaiuioB. DOHOHEL.
Dddext Méccbayapa.

OIK-1.1]13
OIIK-1.11]14

Tema 7. Mukpockonust

CKaHUPYOUIHN 3JICKTPOHHBI MUKPOCKOII (I€TEKTUPOBaHNE
BTOPUYHBIX JIEKTPOHOB, AETCKTHPOBAHUE OTPA’KECHHBIX
3JIEKTPOHOB, 3JIEMEHTHBIN aHAJIU3 — 3HEPTOAUCIEPCUOHHBIN
aHaJN3, BOJHOUCIIEPCHOHHBIN aHAIN3); ABYXJIy4eBOH
MHUKPOCKOIT; aTOMHBIN CUJIOBOM MUKPOCKOIT; PEHTT€HOBCKUI
mddpakromerp; PamaHOBCKHIT MEUKPOCKOIT; KOH(OKAIBHBIN
MMKPOCKOII, 3JUIMIICOMETP; MpobuaoMeTp; Tomorpad.

OITK-1.M]13 ,
OIK-1.11]14

Tema 8. ®usnka aTOMHOTO Apa

CTpoeHue aTOMHOTO si/ipa. 3apsi, pa3Mep U Macca aTOMHOTO si7Ipa.
Maccosoe u 3apsnoBoe uucia. Cocras sapa. Hykimonsl. M3oTons!.
IToHsTHE O CBOMCTBAX M MPUPOJE SACPHBIX CUII. DHEPTHS CBA3H
sapa. Y AenpHast SHeprHs CBS3U siipa U ee 3aBUCUMOCTh OT
MaccoBoro yncia. KanenbHas ¥ 0005104euHasi MOJICIH sSIpa.

OIIK-1.U13,
OIIK-1.1[14

Tema 9. SnepHble peaknuu

PammoakTuBHOCTB. 3aKOHOMEPHOCTH O~ U - pactaoB aTOMHBIX
anep. 3aKOH paJHoaKTUBHOTO pacnana. AKTUBHOCTb. Jlo3uMeTpusi.
SInepHbIe peakIiy U 3aKOHBI COXpaHEeHUsI. Peakuu neineHmus.
Lennas peakuus. Peakuus cunresa. SaepHas u tepMosiaepHast
SHEPreTHKa.

10

OIK-1.1J13
OIIK-1.11]14

Tema 10. DnemeHTapHbIE YaCTUIIBI

@OyHaMEHTalIbHbIE B3aUMOACHCTBUA. DJIEMEHTAPHbIE YaCTULBI U
anTuvacTuel. KBapku. Buapl B3anmoneicTBuid ¥ uX 00beAMHEHNE
B paMKax enuHoi Teopun. Kiaccudukanus sneMeHTapHBIX
4yacTuIL. MeTo bl OTy4eHUs U HaOMIOAEHHS 3TTEMEHTaPHBIX
yactull. Kocmuueckue Jiyud. Y CKOpUTEIH YaCTHIL

3.2. Ilepedenn pa3nenos,
o0y4aromumMucs

Pasnenm 1 TCMbI JUCHUIUINHBI IJI1 CAMOCTOATCIBHOI'O U3YUCHUS O6y‘-IaIOH_[I/IMI/IC$I B IMporpaMme HE
IPEIyCMOTPEHBI.

TeM [IUCHUIVIMHBI JAJdA CaMOCTOATECJIBbHOIo H3YYCHUA



4. TemaTuyeckuii NJaH KOHTAKTHOW padoThl 00y4yawIIUXCsi C NpemnojaBaTeeM IpPH
NPOBeIeHUM 3aHATHI

Ne | Buabt Ilepuon ooyuenus (cemectp). [lopsinkoBbie Homepa |KosuyecTBo | Buasl Tekyuero ®DopMBbI NPOBeIEHUS
N | y4eOHBIX | ¥ HaMMeHOBaHMS Pa3Je/oB (MPU HAJIMYHUHU), TEM, 4acoB KOHTPOJIsI TeKYLIero KOHTPOJIs
/m | 3ansTHIE* Y4eOHBIX 3aHATHIA KOHTAKTHOI | ycmeBaeMoOCTH® * ycneBaeMocTu***
padornt KI1|OY |on| oK |P3|1P
1 2 3 4 5 6 171819 1]10[11
4 cemecTp

Pasznen 1. Onrrika

Tema 1. OCHOBHBIC 3aKOHBI ONTHKH

1 JI3 OCHOBHBIC 3aKOHBI OIITUKH 2 J1 1 1
2 C3 OCHOBHBIC 3aKOHBI ONTHKH 3 T 1 111
3 JI3 OCHOBHBIC 3aKOHBI ONTHKH 2 J1 1 1|1
4 C3 OCHOBHEBIE 3aKOHBI OIITUKH 3 T 1 1)1
5 JI3 OCHOBHBIE 3aKOHBI OIITUKHI 2 J1 1 111
6 JITI3 OCHOBHBIE 3aKOHBI OIITUKH 3 T 1 1 1 [1]1
Tema 2. UnTepdepenuus
7 JI3 Wnrepbepenius 2 J1 1 1 1 [1]1
8 C3 Wnrepbepenims 3 T 1 1 1 111
9 JI3 Nurepdepenuys 2 J1 1 1 1 1] 1
10 JIT3 Wnrepbepenims 3 T 1 1 1 111
Tema 3. Jludpakuus ceTa
11 JI3 Jlndpakums cserTa 2 J1 1 1 1 111
12 C3 Jlndpakius cBeTa 3 T 1 1 1 [1]1
13 JI3 Judpakius ceeta 2 J1 1 1 1 |11
14 JITI3 Judpakius ceera 3 T 1 1 1 |11
15 JI3 Judpakuws cBera 2 I 1 1 1 |11
16 C3 Jlndpakims ceera 3 T 1 1 1 [1]1
Tema 4. Ilonsipusaius cBeTa
17 JI3 Tlonsipu3zanus cBeTa 2 I 1 1 1 [1]1
18 JITI3 Tloysipr3anus cBeTa 3 T 1 1 1 1{1
19 JI3 [Tonspusanus cBeTa 2 J1 1 1 1 [1]1
20 C3 Ilonspusaiuys cBeTa 3 T 1 1 1 [1]1
21 JI3 Ilonspusaliys cBeTa 2 J1 1 1 1 [1]1
22 JITI3 Ionspusaliys cBeTa 3 T 1 1 1 [1]1
Tema 5. B3anmoaeiicTBHE 3JIEKTPOMArHUTHBIX BOJH C BEIIECTBOM
23 JI3 B3anmozecTBre 37€KTPOMarHUTHBIX BOJIH € 2 bl 1 1 1 ({1]1
BEIIECTBOM
24 C3 BsaumoneiicTBie 3/1€KTPOMarHUTHBIX BOJIH C 3 T 1 1 1 (1)1
BEIICCTBOM
25 J3 BsanmoneiicTBiE 3IEKTPOMAaTHUTHBIX BOJIH C 2 I 1 1 1 [{1]1
BCIIICCTBOM
26 JITI3 B3aumogeiicTBre 37€KTpOMarHuTHBIX BOJIH C 3 T 1 1 1 1{1
BEIIECTBOM
27 I3 BsaumoneiicTBue 311€KTPOMarHUTHBIX BOJIH C 2 A 1 1 1111
BEILICCTBOM
28 C3 BsanmoneiicTBiE 3IEKTPOMAarHUTHBIX BOJIH C 3 T 1 1 1 {1]1
BCIIICCTBOM
Tema 6. KBanToBasi ontrka
29 JI3 KBaHTOBas onTHka 2 I 1 1 1 [1]1
30 JI3 KBaHTOBas onTHkKa 2 J1 1 1 1 (111
31 KP Texyuuii pyOekHbIH (MOIYJIbHBIN) KOHTPOJIb. 3 P 1 1 1 1 | 1[1
32 3 3auer 3 T1A 1 1
Bcero B cemectpe 80 31 (26 1 [31]30]26

5 cemecTp

Pasnen 1. AtomHas (u3uka




Ne | Buasl [epuon o0yuyenus (cemectp). [lopsinkosrie HoMepa |KoauvectBo | Buabl Tekyuiero ®DopMbI NPOBeIeHU
N | y4eOHBIX | W HaHMeHOBaHHSs Pa3aesioB (MPH HAJIMYNHT), TEM, 4acoB KOHTPOJISI TeKYLIero KOHTPOJIS
/n | 3ansTHIT* Y4eOHbIX 3aHATHIl KOHTAKTHOIi | ycieBaeMocTH ™ * ycmeBaeMocTu* **

paGors! KII| Oy o1 |OK|P3[.1P
1 2 3 4 5 6 1718191011

Tema 1. Teopus aroma Pesepdopra-bopa
33 JI3 Teopus aroma Pesepdopna-bopa 2 J1 1 1 1 1 [1]1
34 C3 Teopus aroma Pesepdopaa-bopa 3 T 1 1 1 1 11]1
35 JI3 Teopus aroma Pesepdopna-bopa 2 J1 1 1 1 1 [1]1
36 C3 Teopust aroma Pesepdopma-bopa 3 T 1 1 1 1 |11

Tema 2. BoaHOBBIC CBOMCTBAa MaTEPHH
37 JI3 BoyiHOBBIE CBOMCTBA MATEPUHU 2 J1 1 1 1 1 [1]1
38 JITI3 BoiHOBEIC CBOMCTBA MaTepuun 3 T 1 1 1 1 |11
39 JI3 BoHOBEIE CBOMCTBA MaTepuun 2 J1 1 1 1 1 |11
40 C3 BoiiHOBEIE CBOIICTBA MaTepuu 3 T 1 1 1 1 |11

Tema 3. OCHOBBI KBAHTOBOH MEXaHHMKH
41 JI3 OCHOBEI KBAHTOBOI MEXaHHMKHU 2 J1 1 1 1 1 |11
42 JITI3 OCHOBEI KBaHTOBON MEXaHHUKHU 3 T 1 1 1 1|11
43 JI3 OCHOBEI KBaHTOBOH MEXaHHUKHU 2 J1 1 1 1 1 (111
44 C3 OCHOBEI KBaHTOBOH MEXaHHUKHU 3 T 1 1 1 1 |11
45 JI3 OCHOBBI KBAHTOBOH MEXaHHMKHU 2 J1 1 1 1 1 111
46 JITI3 OCHOBBI KBAHTOBOH MEXaHHUKH 3 T 1 1 1 1 [1]1

Tema 4. MHOTO3JICKTPOHHBIC aTOMBI
47 JI3 MHOT03JICKTPOHHBIC aTOMBI 2 J1 1 1 1 1 111
48 C3 MHOTr031€KTPOHHBIE ATOMBI 3 T 1 1 1 1 [1]1
49 JI3 MHOT02€KTPOHHBIE ATOMBI 2 J1 1 1 1 1 [1]1
50 JITI3 MHOI03¢KTPOHHBIE aTOMBI 3 T 1 1 1 1 |11

Tema 5. Jlazepsl
51 JI3 Jlazepsl 2 J1 1 1 1 1 [1]1
52 JI3 Jlazepsl 2 J1 1 1 1 1 |11

Tema 6. MoaeKyJIbl H KPUCTAILIBI
53 JI3 MoJteKy bl B KPHCTAIIBI 2 J1 1 1 1 1 [1]1
54 JITI3 MoeKy bl ¥ KPUCTAILIBL 3 T 1 1 1 1 |11
55 JI3 MoaeKy bl ¥ KPUCTAILIBL 2 J1 1 1 1 1 |11
56 C3 Monekybl ¥ KPUCTAJUTB 3 T 1 1 1 1 [1]1

Tema 7. MuUKpOCKOIIHSI
57 JI3 Mukpockonus 2 J1 1 1 1 1 |11
58 JITI3 Mukpockomnust 3 T 1 1 1 1 (111

Tema 8. Pusrka aTOMHOIO saApa
59 JI3 Du3uKa aTOMHOIO siipa 2 J1 1 1 1 1 |11
60 C3 Du3rKa aTOMHOTIO sipa 3 T 1 1 1 1 111

Tema 9. SlnepHblie peakuu
61 JI3 Sl mepHble peaKiun 2 J1 1 1 1 1 |11
62 C3 SlnepHbIe peakiu 3 T 1 1 1 1 [1]1

Tema 10. DaeMeHTapHBIC YACTHIIBI
63 C3 DIIeMEHTAPHBIE YACTHUI[BI 3 T 1 1 1 1 11]1
64 KP Texyuuii pyOekHbIH (MOIYJIbHBINA) KOHTPOJIb 3 P 1 1 1 1 |11
65 €] TIpoMexXyTOUHAS aTTECTALIMS 9 I1A 1 1 1 1 1111

Bceero B cemecTpe 89 32 132(32(32]32]32
Bcero no aucuuniaune 169 63 |1 58 |33 )63 [62]58

(*, **, *** cMOTpHU yCIIOBHBIE 0003HAYCHUS)

YciaoBHLIE 0003HAYEHUSA

Byl yueOHbIX 3aHATH]*




Buab! yueOHBIX 3aHATHIH CoxpanéHHoe HaMMeHOBaHHE
JleximoHHOE 3aHATHE Jlexus JI3
JlaGopaTopHO-IIPaKTHUECKOE 3aHATHE JlaGopaTopHO-TIpaKTHYECKOE JIII3
CeMmHHapcKoe 3aHATHE CemuHap C3
KontponsHas paborta KonTponsHas paboTta KP

Buapl Texymero kontpods ycneBaemoctu (BTK)**

Buabl Tekyniero KOHTpoJIst Coxpaménnoe Conepixanne
ycneBaemoctu (BTK) HAUMEHOBaHHE

Texymmuit Juctnmmuaupytomuii | JI | KorTpons nocemaeMocTr 3aHATHI 00y9atoIMCst
JUCLMILTMHUPY IO I

KOHTPOJb

Texymuit TeMaTu4ecKui Temaruyeckuit T | Ouenka ycBoeHus 00y4aroniMcst 3HAHUH, YMEHHHI H OITbITa
KOHTPOJIb MIPAKTUYECKOH JIESATENBHOCTH 110 TEME 3aHATHUS

Texynmii pyOexHBIH PyOexHbIit P | Onenka ycBoeHus 00y4aroniMcst 3HAHU, YMEHHI U OTIbITa
KOHTPOJb MPaKTUYECKOH AESATENFHOCTH MO TeMe (pa3aeiy, MOLYII0) JUCIUILTHHBI

@DopMbI IPOBEJICHUS TEKYILET0 KOHTPOJIS yCIIEBAEMOCTH O0yyaromxcs ***
Ne @opMBbI NPOBEICHHUSA TEKYIIEr0 KOHTPOJIA Texunyeckoe u Bo3Mo:kHOCTH IPOBeeHUS TEKYLIEro
ycneBaemocTu odyuaromuxcs (PIITKY) COKpauléHHoe KOHTPOJISI yCIIeBAeMOCTH 110 BUIAM
HaHMeHOBaHHE KOHTPOJIS
pi | T P
1 | KonTpousb npucyrcrBus [IpucyrcrBue KIT | +
2 | Onpoc ycTHbIi Omnpoc ycTHbIH oy +
3 | Ompoc nucbMeHHBIH Onpoc nucemennsii | OIT +
4 | Ompoc KOMOMHUPOBAHHBII Omnpoc OK
KOMOVHHPOBaHHBIH
5 | Pemenue mpaktuueckoi (CUTyalluOHHOM) IIpakTuueckas P3 +
3amaqn 3a7aqa
6 | IIpoBepka mabopaTopHO pabOTHI JlaGoparopHas JIP +
pabota




S. IlpomexyTouHas aTTecTAlMs 00YYAIOLIHUXCSH 10 JHCIUIIIMHE
OueHoOYHBIE CPEICTBA IPOMEKYTOYHOM aTTeCTAlluH

5.1. ®opMBbI IPOMEKYTOUHOM ATTECTALNH

CemecTp ®dopma ®dopma npoBeaeHHsI MPOMEKYTOYHON aTTeCTAINH
MPOMEKYTOYHOI
arrecTanuu****
1 2 3
4 3auer Kontpons npucyrersus, Onpoc KOMOMHIPOBAHHBII
ceMecTp
5 Ok3amMeH KonTpons npucyrersus, Onpoc ycrasii, Onpoc nucsMeHHbIH, Onpoc KOMOMHIPOBAaHHBIH,
ceMecTp Pemenue npaktuyeckoii (CHUTyalnoHHOM) 3anaun, [IpoBepka 1abopatopHoOli paboTHI
YciioBHBIE 0003HAYEHHS ****
DopMbI IPOMEKYTOUHOM ATTECTALUU CokpanménHoe HauMeHOBaAHHE
DKk3aMeH Ok3aMeH €)
3auer 3auet 3

5.2 Kputepuu BbICTABJICHHS OLICHOK

Kpurepun BbIcTaB/ICHUS] OLICHOK NPH NPOXO0KACHHH IPOMEKYTOYHOM aTTecTauu B oopme

3a4yera
4 cemecTp
Hlxama KpuTepuu BhICTABJIEHHSI OLIEHOK
OLICHUBAHHUS
«3aureno» |CTyAeHT IEMOHCTPHUPYET OCBOCHHE MaTepHalia He HIKE CIACAYIONIMX TpeOoBaHui: - yacTuuHo (He MeHee 70 %)

BBITIOJTHIUI 3aJIaHHUs, IPEyCMOTPEHHBIE OMIIETOM; - IEMOHCTPHPYET YCBOCHUE MTPOTPaMMHOT0 MaTepHaia (B X01e OTBETa
B OCHOBHBIX YepTaxX PacKpbIBAET CYLIHOCTb IOHITUH, SBICHUH, IPUHLIUIIOB, 3aKOHOB, 3aKOHOMEPHOCTEH, TeOpuil), HO
WCTIBITHIBACT 3aTPYAHEHHS IIPU €70 CAMOCTOSTEIILHOM BOCIIPOM3BEICHHH, TPEOYET AOTIONHUTEIBHBIX U YTOYHSIOIIAX
BOIIPOCOB TIPENoaBaTes; - JaeT He TOJIHBIN, HeIOCTAaTOYHO apI'yMEHTUPOBAHHBINM OTBET; - ieJIaeT NPaBUIIbHbIE
00001IeHHS ¥ BEIBOBI IT0 OTICIBHBIM BOIIPOCAM; - AOIYCKAET OMIMOKH NPU BOCIIPON3BEACHUH 3HAHHH; - Ha
JIONIOJHUTEIIbHbIE OTBETHI 110 IIPOrPAMMHOMY MaTepHally OTBEUAeT C TPYAOM; - yMEET IPUMEHATh N10JyYCHHbIC 3HAHUS
MIPH PEIICHUH TPAKTHICCKUX (CUTYAIIMOHHBIX ) 3a/1a4, HO IOITyCKAET HE3HAYUTEIbHBIC OINOKH; J[OIMyCKaroTCs OIUOKH 1
HETOYHOCTHU B COAEP)KAHUU OTBETA, KOTOPHIC UCHPABILIFOTCS 00YYarOLIMMCS C HOMOIIbIO HABOSILIMX BOIIPOCOB
MPEIOAaBaTels.

«He
3a4YTCHO»

CTyzmeHT: - He BBIITOJIHWII 3aJaHUs WM BRIIONHI MeHee 70 % 3amaHuii, IpeyCMOTPEHHBIX OMIIETOM; - ZEMOHCTPHPYET
Pa3po3HEHHbIE 3HAHUS IPOrPaAMMHOT0 MaTepHuaia (B XoJe OTBeTa ()parMEHTapHO M HEJOTHYHO U3/araeT CyLUIHOCTb
TIOHSTHUH, SIBICHUH, IPUHIUIIOB, 3aKOHOB, 3aKOHOMEPHOCTEH, TEOpHii), He MCIONB3YeT WIH CJ1a00 MCHONb3yeT HayIHYI0
TEPMHHOJIOTHIO); - JOIMyCKAeT CYIECTBEHHbIE OIINOKH U HE KOPPEKTUPYET OTBET MOCTIE AOMOTHUTENBHBIX U
YTOUHSIOIINX BOIIPOCOB IPEIIOIaBaTENS; - He JeslaeT 000OMIeHNS 1 BBIBOJIBI; - HE OTBEYAET Ha JOMOTHUTENBHEIC
BOIIPOCHL; - HE YMEET IPHUMEHATh TEOPETHUECKUE 3HAHUSI IPH PEIICHUH MPAKTUUECKUX (CUTYaIl[MOHHBIX) 3a/1a4; WIIN: -
OTKAa3bIBACTCS OT OTBETA; UIIU: - BO BpeMs IOArOTOBKH K OTBETY M CaMOI'0 OTBETA UCIIOJIb3yET HECAHKLIUOHUPOBAHHBIC
MCTOYHMKH MH(POPMALIUY, TEXHHYECKHUE CPEJICTBA.

Kpurepun BbicTaB/IeHUSI OLICHOK NPH NPOXO0KACHHH IPOMEKYTOYHOH aTTecTauu B opme

5 cemecTp

IK3aMe¢Ha

IIkana OIICHUBAHUSA KpnTean BbICTABJICHUS OLICHOK

«HEYAOBJETBOPUTEJIbHO» |B TOM ClIy4dac, €CIIN 06y‘Ia}OHIHfIC}IZ - YaCTUYHO BBIIIOJTHUJII WJIX HE BBIIIOJIHUI 3a1aHUs, IIPEAYCMOTPCHHBIC

OUICTOM; - ICMOHCTPUPYET Pa3pO3HCHHBIC 3HAHUS TPOTPAMMHOT0 MaTepHana (B X0/1e OTBeTa
(hparMeHTapHO W HETIOTHYHO M3JIaraeT CYIIHOCTh MOHSATHH, SBJICHUH, MPUHIUIIOB, 3aKOHOB,
3aKOHOMEPHOCTEH, TEOPHii), HE UCTIOIB3YET WK CJIa00 UCTIONB3YET HAYUHYIO TEPMUHOJIOTHIO); - TOTTYCKAEeT
CYIIECTBEHHBIE OMIMOKH U HE KOPPEKTHPYET OTBET MOCIIE IOTIONHUTENBHBIX U YTOYHSIOMIUX BOIIPOCOB
MpenoaBaTelis; - He JAenacT 0000IIeHHS U BEIBOBI, - HE OTBEUYACT Ha JOTOJHUTEIBHBIC BOIPOCH; - HE
yMeeT MPUMEHSTh TEOPETUIESCKUE 3HAHNS NIPU PEIICHUHU NMPAKTUICCKUX (CUTYallMOHHBIX) 33/1a4; - HE YMEeT
MOJIb30BaThCsl HEOOXOAUMBIM 000PYI0BaHHEM, HHCTPYMEHTAMHU, OOPAIAaThCs C MpenapaTaMu; HiIH: -
OTKAa3bIBAETCS OT OTBETA; MIIU: - BO BPEMsI TOJTOTOBKH K OTBETY M CAMOT'O OTBETA HUCIIONB3yET
HECAHKIIMOHMPOBAHHLIE HCTOYHMKY MH(OPMALIMK, TEXHUYECKUE CPEJCTBRA.




IlIkayia oneHMBAHUSA

Kputepuu BbICTABJIEHHSI OLIEHOK

«XOPOLIO

B TOM ClTy4ae, ey 00yYarOIIHiCs: - BBIOIHII 331aHuUsI, TPEILYCMOTPEHHBIC OUIICTOM; - IEMOHCTPHPYET
YCBOEHHE MPOTPAMMHOT0 MaTepHaia (B XOJI€ OTBETA PACKPBIBACT CYI[HOCTh MTOHSTHIHA, SIBICHH,
NPUHIKIIOB, 3aKOHOB, 3aKOHOMEPHOCTEM, TEOPHIi), BBIIEIAET B HEM TJIABHBIE TIOJOKEHHUS; - TPAMOTHO,
HCIIOJIB3YsI HAYYHYI0 TEPMHUHOJIOTHUIO, H3JIaraeT MPOrPAMMHBINA MaTepHal, IAeT MOCIeA0BaTeIbHBIH U
HCYEPIBIBAIONIMI OTBET HA TIOCTABJIEHHbBIE BOIPOCHI, J€IAeT 000OMIEHHS ¥ BBIBOIBI; - HE JOMYCKAET
CEepbE3HBIX OIUOOK MPH BOCIPOM3BEACHUN 3HAHUI; - OTBeyaeT 6e3 0COObIX 3aTpyAHEHHUI Ha
JIOTIOJIHUTEIBHBIE BOIIPOCHI 10 IPOrPAMMHOMY MaTepHaIy; - yMEET IPUMEHSTH [TOTyYeHHbIE 3HAHUS 1
YMEHHS TIPU PEIICHHN MPAKTHYECKUX (CUTYAIMOHHBIX) 33124, J[OMyCKAOTCsI MEJIKHE HETOYHOCTH U HE
Goiee IBYX OIIHOOK, KOTOPBIE MOCIIEC YTOUHEHHUs! (HABOISAIINX BOIPOCOB) 00YUAIOIIHICS CLIOCOOCH
HCIIPABHTH.

«yA0BJIETBOPUTEIBHO»

B TOM CIIy4ae, eCJIM 00YJaIOIIMICS: - YJACTUYHO BBIITOIHIII 3aJaHUs, IPELyCMOTPEHHBIC OMIICTOM; -
JEMOHCTPUPYET yCBOEHHE ITPOrPaMMHOT0 MaTepuaa (B X0J1€ OTBETA B OCHOBHBIX UePTaX PACKpPBIBAET
CYIIHOCTH ITOHSTHH, IBICHUH, IPUHIUIIOB, 3aKOHOB, 3aKOHOMEPHOCTEH!, TeopHii), HO HCIBITHIBACT
3aTPYAHEHUS IPH €r0 CAMOCTOSTEILHOM BOCIIPOU3BEICHNH, TPEOYET JIOMONHUTENBHBIX U YTOUHSIOIINX
BOIIPOCOB TIPETIOIABATEIIS; - AT HETIOIHBIN, HEJOCTaTOYHO apIyMEHTHPOBAHHBII OTBET; - HE JeTlaeT
MpaBUIbHBIE 0000IIEHNS U BBIBOABL; - IOMTyCKAaeT OMIMOKY IPH BOCTIPOM3BEACHUH 3HAHNUI; - Ha
JIOTIOJTHUTEIIbHBIC OTBETHI 110 IPOrpaMMHOMY MaTepHary OTBeYaeT ¢ TPYIOM; - yMEeT IPUMEHSTh
MOTy4YeHHbIE 3HAHUS MPH PEIIEHNH MPAKTHUECKUX (CHTYallMOHHBIX) 3a/1a4, HO JOIMyCKaeT He3HAUUTEIbHbIE
ommOkH; JIomyckaoTces OIMOKN ¥ HETOYHOCTH B COJIEPKaHNH OTBETa, KOTOPBIE UCIIPABIISIOTCS
00Y4YaroNMMCsI ¢ MOMOIIBIO HABOASIINX BOIPOCOB NPENOIaBATENs.

«OT/IMYHO»

B TOM CJIy4ae, eClii 00yYaroIuiics: - BBITOIHII 3aJaHUs, IPEAyCMOTPEHHBIC OHIETOM; - IEMOHCTPUPYET
YCBOEHHE BCETO 00heMa IPOrPaMMHOTO MaTepualia (B X0JIe OTBETa PACKPHIBACT CYIIHOCTh MOHSATHIA,
SIBJICHUH, IPUHIIUIIOB, 3aKOHOB, 3aKOHOMEPHOCTEH, TEOPHA), BBIACISAECT B HEM IVIAaBHBIC ITOJIOKEHUS; -
TPaMOTHO, UCIIOJIB3YS HAYUHYIO TEPMUHOJIOTHIO, JIOTMYHO U3JIaraeT MporpaMMHBIIA MaTepual, qaet
MOCIIeI0BATEIbHBIA M HCUSPIIBIBAIOIINI OTBET HA IIOCTABIECHHbIE BOIIPOCHI, JieJIaeT 000OIEHHUS U BBIBOIBI;
- HE JIOMYCKAaeT OIMUOOK MPH BOCIIPOU3BEICHUH 3HAHHIA; - JIETKO OTBEYACT Ha JOMOIHUTEIBHBIC BOIIPOCHI
10 IPOTPaMMHOMY MaTepHaIy; - OCMBICICHHO IPUMEHSET MTOIYUYCHHBIC 3HAHHUS U YMEHUS MIPH PEIICHUH
MPAKTHYECKUX (CHUTYaIlMOHHBIX) 3a/1a4;




6. CTpyKTypa peHTHHIa 110 AMCHMILIMHE

6.1. O0yuarommiicss ¥MeeT MPaBo MPOMTH MPOMEKYTOYHYI0 ATTECTALMIO 110 JUCHUIIIHHE HIIH
e¢ yacT Ha OCHOBAHMHU PEeliTHHIa yCIeBaeMOCTH 00y4alolierocsi U pe3yabTaTOB MPOXO0KICHUSA
TeKyLIero pyoe;xHoro KOHTPOJIs M0 JMCHHUILUIMHE B COOTBETCTBYIOIIEM ceMecTpe.

6.2. Kpurtepum, noka3areju TNpPOBeJIeHUSA TeKYHIero KOHTPOJHA YCHeBAeMOCTH C
HCIO0JIb30BaHUEM 0AJUIbHO-PEHTHHIOBOM cucTeMbl (110 ceMecTpaM U ()OpMaM NMPOMEKYTOYHOM
aTTecTalun)

PelTUHr 1O JUCLMIUIMHE PpacCUMUTHIBAETCA IO pe3yjabTaraM TeKyIlled yCIeBaeMOCTHU
oOyuaronierocs. Tun KOHTpoJs 10 BceM (opMaM KOHTPOJs TuddepeHIUpOBaHHbIN, BBICTABISIOTCS
OLICHKM 110 IIKaJe: "HeyAOBIETBOPUTEIBbHO", "ya0BIE€TBOpUTENLHO", "X0opomo", "oTimmuuno". Ucxons
U3 COOTHOWIGHHMS U KOJUYECTBA KOHTPOJIEH, pacCUUTHIBAIOTCA pPEUTHHIOBBIE Oaibl,

COOTBETCTBYIOIIUE cucTeMe AU PepeHInPOBaHHOTO KOHTPOJISL.

4 cemecTp
Co0TBeTCTBHE OLIEHOK
Brn sanaTHi ®DopMbl NPOBeIeHNsT TEKYLIEro Kou-Bo . Makec. KoJ- CHTHHIOBLIM GAJLIAM
KOHTPOJISI ycIIeBaeMOCTH KOHTpoJIel | B0 06aJLU10B
TK|BTK ]| OT1. | Xop. | YioBa.
Ha60paT0pH0_ I3 OHDOC VCTHLIﬁ oy 6 48 B T 8 5 3
MPAKTUIECKOC 3aHATHC IIpoBepka taboparopHoii padotel | JIP 6 48 B| T 8 5 3
CeMHHApCKOE 3aHATHE C3 Pemerue np AKTHACCKOH P3 8 64 B| T 8 5 3
(CUTYalIMOHHOM) 3212491
KonTtposnbHas paboTa KP Onpoc MUCEMEHHBIN OI1 1 351 B P | 351|234 117
CymMma 0ajuIoB 10 JMCHUILIMHE 33 CEMECTP 511
S cemecTp
Co0oTBeTCTBHE OLIEHOK
Buabl 3ansTuii ®DopMbl IPOBEICHHUS TEKYIIEro KoJu-Bo ) Makec. KoJI- CHTHHIOBLIM Ga/LIaM
KOHTPOJIS yCTIEBAEMOCTH KOHTPOJIel | B0 6aJLI0B
TK|BTK|Ota. | Xop. | YaoBJ.
JlaGoparopHo- I3 Ormpoc yCTHBIH oy 6 48 B| T 8 5 3
IIPAKTHYICCKOC 3aHATHC IIposepka maboparopHoii padorsl | JIP 6 48 B| T 8 5 3
CeMHHapcKoe 3aHATHE C3 Pemerme npakTideckoit P3 9 72 B| T 8 5 3
(CUTYaIMOHHOM) 3a/1a4K
KoHnTponbHas pabora KP Ornpoc MMCbMEHHBIN OIT 1 351 B P [ 3511234 117
Cymma 6ajuIoB 10 JMCHMILIMHE 338 CEMECTP 519

Kpurtepun BbIcTaB/IeHHS] OLCHOK NPH NMPOXO0KICHUH NMPOMEKYTOUYHON aTTecTanuu B opme
3a4eTa (HA2 OCHOBAHMH PEHTHHIA yCIEBAEeMOCTH 00y4Yalomierocsi U pe3yJbTaTOB NPOXOKICHUS
TeKylero pyoe;KkHoro KOHTPOJIA 110 AUCHHUININHE (MOAYJ/II0) HUIH €€ YaCTH B cemecTpe)

4 cemecTp

Ixana Kputepuu BoICcTaB/IEHUSI OLIEHKH
OLleHMBAHUS
«324YTEHO» PeiitinroBeiii 6au — He MmeHee 60 % (He MeHee 298 6aioB)

n
HonyquI/Ie OLICHKH HC HUXKE «YyOBJICTBOPUTEIILHOY 3a IMMPOXOKACHUE KAXKIOI0 TEKYLIETO py6e>!<H0r0 KOHTPOJIA B
CEMCCTPC

«He 3a4TeHo» |PeliTuaroBsrit 6amn — menee 60 % (MeHee 298 6amnoB)
n/unu
HonyquI/Ie OLCHKHN HUKE «yAOBJIECTBOPUTCIBHO» 3a MIPOXOKIACHUE XOT OBI OJHOT'O TEKYLIETrO py6e>1<H0r0 KOHTPOJIA B
CeMECTPE UIH HE MPOX0KICHHUE PYOEIKHOIO0 KOHTPOJISI

Kpurtepun BbIcTaB/IeHHs] OLCHOK NPH NMPOXO0KICHUH NMPOMEKYTOYHON aTTecTanuu B opme
3K3aMeHa (HA OCHOBAaHMH PpeWTHHIra YCHeBaeMOCTH OO0y4YalIIerocss H pe3yJabTaTOB
NMPOXO0KACHHUS TEKYlIIero pyoes;KkHOro KOHTPOJIS M0 JMCUHUILIHHE (MOAYJII0) WIHN €€ YacTH)

5 cemecTp



IlIkayia oneHMBAHUSA

Kputepun BhICTABJIEHHS OIEHKH

«OTJIMYHO» Peiitunrosstii 6amt He meHee 90 % (ue menee 900 GamoB)
u
ITosy4eHHEe OLICHKH HE HUKE «YIOBJICTBOPUTEIILHOY 32 IIPOXOXKACHHE KAXKIOT0 TEKYIIEro pyOe:KHOro
KOHTPOJISI B CEMECTPe

«XOpOLIO» Peiitunroseiii 6amn He menee 75 % (1e menee 750 6amoB)

u
ITomyuenue OIEHKH HE HUXKE «YIOBIETBOPUTEIBHOY 3a MIPOXOXKICHHE KaXI0T0 TEKYIET0 pyOeKHOTro
KOHTPOJIA B CEMECTpE

«YydOBJIETBOPUTEIBHO»

Pelitunrossrit 6aiut He Menee 60 % (He MeHee 600 GayTOB)

"

IMosyyeHue OLEHKHU HE HIKE «YIOBJICTBOPUTEIBHOY 3a MPOXOKIECHHUE KAXKIOT0 TEKYIETO PyOeKHOr0
KOHTPOJISI B CEMECTPE

«HEYAOBJETBOPUTEJIbHO»

Peiitunrossrii 6amt menee 60 % (menee 600 H6anoB)

W/UITi

[MonyyeHue OLEHKHU HIDKE «yJOBICTBOPUTEIBHOY 32 MPOXOKICHHE XOTSI ObI OJJHOTO TEKYIIIETro PyOeKHOTO
KOHTPOJISL B CEMECTPE MIIH HE MPOXOXKACHHE PYOSKHOTO KOHTPOJIS
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7. OueHo4YHble MaTepHAJbI /sl MPOBeJACHUs] NMPOMEKYTOYHON aTTecTallMu 00y4arolUXCs MO
AUCHMILIHHE

4 cemecTp

Hepeqeﬂb BOIIPOCOB IJIA MOATOTOBKH K l'[pOMC)KyTO‘lHOi;I aTTreCTallum B (])opMe 3a4yéTa

I'eomeTpryeckas onTuka U ee OCHOBHBIE 3aKOHBI. [lonHOE BHyTpeHHee oTpakeHue. [Ipuniun depma.
ToHkue TuH3bI. Y paBHEHHE JTUH3bL. Y PAaBHEHUE «IILTU(OBILNKA JTUH3.
Cnoxenue ontudeckux cucteM. [lorpemnoctu ontuueckux cucreM. OnTuyeckue npubopsl.

®oromerpust. Oynkuus BugHocTU. CBeToBOWM MOTOK. Cuna cBera. OCBEHIEHHOCTh. SAPKOCTb.
CBETUMOCTb.

DJieKTpoMarHuTHas npupoja ceeta. [Ipunuun ['rolireHca v 3aKOH MpesToMIICHHUS.
WnTepdepenius cBeToBbIX BOMH. [IpunHnmn cynepnosunuu. Ontudeckas IIMHA My TH.

Pacuer nnTepdepeHIMOHHON KapTHHBI OT ABYX UCTOYHUKOB. OnblT FOHra. MnTepdepenuus ceera B
TOHKHX IJICHKaX.

ITosiocsl paBHOM TOJIIMHBI U 110JIOCH paBHOrO HakJoHA. Konbua HetoToHa.

Hudpaxmus cera. [Ipunnun ['toiirenca-®Openens. Merton 300 Openens.

Pazpematomas cnoco6HocTh 00bekTHBa. Kputepuii Panes.

JudpaknuonHas pemeTka. Pazpemaromnias ciocoOHOCTh TUMPAKIIMOHHON PEIISTKH.

Judpakims peHTTeHOBCKOTO U3TYUYSHHS Ha KpUcTaJmnaeckoi pemetke. @opmyna Bynsda-bparra.

EctecTBeHHBIN U monsipu3oBaHHbIA cBeT. OCHOBHBIE THUIBI Noyigpu3auuid. 3akoH Mamoca. CteneHb
HOJIIPU3ALUH.

[Tonspuzamust mpu OTpaXEHUM W TPEIOMIICHHH CBETa HA TPAHUIE JIBYX TUAJIEKTPUUECKUX CpEl.
®opmynsl Openenda. Yron bproctepa.

JBoitHoe nyuyenpenomienue. EctectBennas anuzorponus. OQHOOCHBIE U IBYOCHBIE KPUCTAJLIBI.
[Tonstpon et 1 onsipu3aioOHHbIC MPU3MBL. [InacTuaku B 1/4 1 1/2 1yiMHBI BOJTHBL.
HckyccTBeHHas anuzoTponus. Jiekrpoontudeckue 3gpdextel Keppa u [lokkensca.

Hucnepcus cBera. DNeKTpOHHAs TEOPUS JUCTIEPCUU.

Hopwmainbnas u anoMmanbHas gucriepcuu. CBsi3b JUCIIEPCUU C TOTJIOLIEHUEM.

Bpaiienue niaockocT nojasipu3aluy B ONTUYECKU aKTUBHBIX BEILIECTBAX.

. ducnepcus ceeta. DIEKTPOHHAS TEOPUS AUCIEPCUM.
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27.

28.

29.

30.

31.

32.

33.

34.

8.

9.

10.

11.

Hopwmasnbnas n anomanbHas aucriepcuu. CBsi3b TUCIIEPCUU C TIOTJIONIEHUEM.
BonHoBoii maker. ®a3oBasi 1 rpymnioBasi CKOPOCTH CBETa.

[Tornomenue ceera. 3akoH byrepa.

Paccestaue cBeta. 3akon Panes. Paccessaue B MmyTHBIX cpenax. Db dext Tunmans.
N3nyuenne BaBunoBa — YUepeHkoBa.

Oddext Jomnepa m1st 37eKTpOMarHUTHEIX BOJIH. KpacHoe U crHee cMelleHue.
TennoBoe n3znydyeHue. PaBHoBecHOE U3nydyeHne. DHEPreTUYecKas CBETUMOCTb.

UcnyckarenpHas ¥ moriomareiabHas crnocooHocTu. AbGcomoTHO yepHoe Teno. Cepoe Teno. 3akoH
Kupxroda.

3akonbl Ctedana-bonpivana u Buna. ®@opmyna Panes-/xunca.

KBanToBas runoresa u ¢popmyna [Inanka. Cnencrus ¢popmyns [lnanka.
KopryckynsipHO-BOTHOBO# Tyann3m H3TydeHHst. DHEPTHsl ¥ UMITYJbe potona. OmbiT BoTe.
dorto3ddext. YpaBuenue DitHireiina. Buasl pororddexra.

JlaBenune cBeta. OnbiTel JIeOemeBa. KBaHTOBOE M BOJTHOBOE OOBSICHEHUS JAaBIICHUS CBETA.

5 cemecTp

Ilepeyenb BONPOCOB Ui MOATOTOBKH K MPOMEKYTOYHOM aTTeCTAllUM B (DOpMe IK3aMeHa

I'eomeTpuyeckas onTuka U ee OCHOBHBIE 3aKOHBI. [IonHOE BHYyTpeHHee oTpakeHue. [Ipunnun depma.
ToHkue MuH3bL. Y paBHEHHE JIMH3bI. Y paBHEHUE «IUTH(OBIINKA JTHH3Y.
Crnoxenune onTuueckux cucreM. [lorpemHoct ontuyeckux cucreM. ONTHYECKUE TPHOOPHI.

®oromerpusa. OyHkuusa BugHocTu. CBeroBoil motok. Cuia cBera. OCBELIEHHOCTh. SIPKOCTB.
CBeTUMOCTb.

DnexkTpomMarHuTHas mpupoja ceeta. [Ipunnun [folireHca u 3aKoH MPETOMIICHHUS.
Nutepdepentius cBeToBbIx BoJH. [IpuHiun cyneprnosunuu. OnTrdeckas AJIMHA My TH.

Pacuer unTepdepeHIMOHHON KapTHHBI OT ABYX MCTOYHUKOB. OnbiT FOHTa. MHTEepdepennus cBeta B
TOHKHUX IJICHKAX.

[Tosocsl paBHOM TOJIIMHEI U MOJIOCHI paBHOTO HakJoHA. Konbia HetoToHa.
HNudpakuus ceeta. [Ipunnun Iroiirenca-dpenens. Meroa 30 Openens.
Paspemraromas ciocodHocTh 00BeKTHBA. Kputepuii Panest.

Judpakuuonnas pemerka. Pa3pemaromias cnocoOHOCTh U(PaKIIMOHHON PEeIIeTKH.
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25.
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. JAudpakuus peHTreHOBCKOTO M3JIy4eHHs Ha KpHcTaInueckoi pemerke. @opmyina Bynsga-bparra.

. EctecTBeHHBIN U nonspu3oBaHHbI cBeT. OCHOBHBIE THIBI Nossipu3anuil. 3akoH Mantoca. CreneHb
HOJIIPU3ALUU.

HOJI;IpPISElLIPISI INpru OTPAXKCHUU U MPCIOMIICHHUH CBCTA HA I'paHHUIC ABYX AHUBJICKTPUYCCKUX CPCI.
®opmynsl Ppenens. Yrou bprocrepa.

JIBoitHoe nyuenpenominenue. EcrecTBenHas aHn3oTponust. OJHOOCHBIE U IBYOCHBIE KPUCTAJLIBI.
[Tonstponet 1 ossipu3aninoHHbIe PU3MbL. [1nacTuaku B 1/4 1 1/2 qyiuHBI BOJTHBEL.
UckyccrBennas anuzorpomnws. Dnekrpoontudeckue dhdextor Keppa u [Mokkennca.
Hucnepcust cBeta. DNEKTPOHHAS TEOPUS AUCIIEPCUH.

HopwmanbHas u anomanbeHas aucrnepcui. CBsi3b TUCIIEPCUU C MOTIIOIIEHUEM.
BparieHnue miockoCTH Moysipu3aliy B ONTUYECKU aKTUBHBIX BEIIECTBAX.
Jucnepcus cBeta. DJIEKTPOHHAS TEOPUS AUCIIEPCHUM.

HopmMmanbHas u anomanbHas aucrnepcuu. CBsA3b JUCIIEPCUU C MOTJIOIIEHUEM.
BosHoBo# naker. @a3oBas U rpynIoBas CKOpOCTH CBETA.

[Tornomenue ceera. 3akon byrepa.

Paccesinue cera. 3akoH Panes. Paccesnue B MyTHBIX cpenax. Dddexr Tunmpans.
N3nyyenue BaBuiioa — YepeHkona.

Dddext Jomepa mist aneKTpOMarHUTHBHIX BOJIH. KpacHoe u cuHee cMenieHue.
TermnoBoe n3nyuyeHre. PaBHOBECHOE M3ITyUeHHE. DHEPreTUYECKasi CBETUMOCTb.

HcnyckaTenbHas W TOTJIOMIATENIbHAS CIOCOOHOCTH. AOCooTHO uepHoe Teno. Cepoe Teno. 3akoH
Kupxroda.

3akonsl Ctedana-bonsiimana u Buna. ®opmyna Panes-Jxunca.

KBanToBas runoresa u popmyina [lnanka. Cnencreus ¢popmyast [lnanka.
KoprmyckynsipHO-BOJTHOBOI yanu3m U3yueHHs. DHeprust v umiybse ¢porona. Onsit bote.
dotorddext. YpaBHenue DitHirelina. Buast porosddexra.

Jasnenue ceeta. OnbiThl JlebeneBa. KBantoBoe 1 BOIHOBOE OOBSICHEHHS JaBJICHUS CBETA.
Dddext Komnrona u ero teopus.

OmnsiT Pesepdopaa mo paccessHUIO 0-9acTHII.

OmneiTr @panka u ['epra, NOATBEPKIAIONIUN CYIIECTBOBAHUE JUCKPETHBIX SHEPIE€TUUYECKUX YpPOBHEH
aToMa.
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JluneituaTelie CEKTPBI U3TYUYEHHS pa3peXeHHbIX razoB. O0o0umeHHas popmyina banbmepa.
BopoBckas Teopust BogopoaHoro aroma. CekTpsl atoMa BoopoJa o bopy.

PentrenoBckas TpyOka. TopMO3HOE PEHTI€HOBCKOE M3JIyYEHHE U €ro KOPOTKOBOJHOBAs TpaHUIIA.
XapakTepucTUYeCcKoe PeHTTEHOBCKOE U3ITyUeHHE.

I'mnotesa ne bpoitns. BonHoBas npupoja 31eKTpoHa B aTOME.
KopnyckynsipHO-BOJIHOBOM yanu3m yacTull. J{imuHa BoaHb! e bpoitis. [TpuHuun 10nogHUTeNbHOCTH.

BonnoBble cBoiicTBa wacTun. OmnbITHOE O00OCHOBaHME KOPIYCKYJISPHO-BOJIHOBOTO Jyajlu3Ma.
Judpakius 3JeKTPOHOB.

CooTHoIIEHHE HEOTIPEAEIEHHOCTEN KOOPANHATHI U UMITYJIbCA, JHEPTUU U BPEMEHH.

BonHoBas GpyHKIUS U ee cTaTUCTUYECKUN CMBICI. [IpHHIMIT CynIepio3UIMK B KBAHTOBOI MEXaHUKE.
OmnepaTopsl B KBaHTOBOW MexaHHKe. CoOCTBEHHBIE (PYHKIUU U COOCTBEHHBIE 3HAUCHUSI.

VYpasuenue llpeaunarepa u Gpu3HUECKuii CMBICI €T0 PEIICHH.

[IppHIMIT TPUYMHHOCTHM B KBAaHTOBOM MeEXaHUKE. BEpOATHOCTHBIM AETEPMUHHM3M B IPUPOJIE.
[IpuHIUIT COOTBETCTBUS.

Pemenne ypaBuenust lllpenunrepa njs 4acTHUIlBI B TOTCHIIMAIBHON siME€ ¢ OECKOHEYHO-BHICOKUMH
CTEHKaMH.

[IpoxoxkaeHne yacTuiiel NOTEHIUATBHOTO Oapbepa KOHEYHOU BBICOTHI.
Pemenune ypaBuenus llpenunrepa 1 rapMOHUYECKOTO OCIUIUIATOPA.

KBaHTOBO-MEXaHNYECKas MOACIIb CTPOCHUA aTOMaAa BOJA0Opoaa. Pemenne YPaBHCHHUC LHpeI[I/IHrepa JIsA
OCHOBHOI'O COCTOSAHUS aTOMa BOAOPOAA.

I'maBHBIC KBAaHTOBBIC YHCIA. HpI/IHI_II/IH 3aIpeTa Haan/I. 3amoyiHeHHEe 000JIOUEK U HO,I[O6OJIO‘ICK B
aToMC.

CriekTpbl IEIOYHBIX MeTalsioB. [IpaBuino otbopa npu u3irydaTeIbHOM epexoie.
MarHuTHbI MOMEHT 3JeKTpoHa B aTrome. D ekt 3eemana.

CriuH 3nextpona. CliokeHHe MOMEHTOB UMITYJIbCa B aTOME. AHOMaJIbHBIHN 3 ekt 3eemaHna.
[[lvprHa 1 CABUT CIIEKTPAJIbHBIX JIMHUM.

[Tornomenue, CIOHTAaHHOE W BHIHYXKICHHOE HCITyCKaHHe M3inydeHus. BriBon dopmynsr [lranka mo
DWHINTEHHY.

Jlazeprl. IHBepcHas 3acelleHHOCTh YPOBHEHM U crocoObl ee co3maHus. Tpex U 4eThIpeXypOBHEBBIE
CXEMBI.

Dueprust Mosiekybl. KoebaTenpHble U BpalaTeaIbHbIE YPOBHHU.
MounekynspHblie cieKTpbl. KoOMOMHaIIMOHHOE paccestHUe CBETa.

CKaHUDVIOIINH 3J€KTPOHHBIM MUKDPOCKOIIL. IIpocBeUnBarONINN 2JIEKTDOHHBIN MIKPOCKOII.
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ATOMHBIN CUIIOBON MUKPOCKOII.

Kpucrannuueckas pemierka. TemnoéMKOCTb KpUCTAJLIOB.

®onoubl. Dpdext Méccbayapa.

CrtpoeHune aTOMHOTO siipa. 3apsil, pa3Mep U Macca aTOMHOTO s1pa.

ITonsiTHE O CBOWCTBAX U NPUPOJIE SAAEPHBIX CHUIL.

OHeprus cBA3M siipa. Y JesIbHasl SHEPTHUS CBSI3U Spa U €€ 3aBUCUMOCTh OT MacCOBOI'O YHCIIA.
KanenbHas u 0060104euHas MOJIEH sIpa.

PannoakTuBHOCTE. 3aKOHOMEPHOCTH 0~ U - pacmagoB aTOMHBIX sIIEP.

3aKOH paJInOAaKTUBHOTO MPEBPAIEHUsA. AKTUBHOCTD.

SAnepHblie peakiuu. 3aK0HBI cOXpaHeHUs. DPHEKTUBHOE CEUCHUE PEAKIIHH.
HNonusupyroiee uziydeHue. JKpaHupoBaHUe. MeTo bl T03UMETPUN.

Peaknuu nenenus. Llennas peakuus. SaepHas s3HepreTuka.

Peaknus cuntesa. TepmosiiepHas SHEpreTHKa.

DneMeHTapHbIe YaCTHIIBI i aHTHYacTUllbl. Kiaccudukanus sneMeHTapHbIX YaCTHII.
@dyHIaMeHTaTbHbIC B3aUMOJICHCTBHS U UX 00bETUHEHHE B paMKaxX €IMHOU TEOPHUH.
Meroasl perucTpanuu JIEMEHTAPHbBIX YaCTHULL.

KocMmuueckue jyun. Y CKOpUTEIN YaCTHIL.

KBapxku. ['mroOHBL.

Oo0pa3zen OusteTa 11 NPOBeIeHUsI IK3aMeHa

OI'AOY BO PHUMY um. H.U. Iluporosa Munsapasa Poccuu (ITuporosckuii Y HuBepcurer)

Kadenpa dusukun MbD
bujer Ne
JUTSL TTPOBEJICHUS dK3aMeHa 10 AUCIHILTHHE «ONTHKA, aTOMHAs (PU3HKay 10 MTPOrpaMMe

crienpanuteTa no crenuanbHocTy 30.05.02 Menununckas 6nodusnka
HanpaslieHHOCTh (Tipoduiib) MeaunnHckas Onopusnka

1. ®oroaddexr. YpaBuenue Diinmreitna. Buast porosddexra.




2. T'unotesa ae bpoitna. BoaHoBast mpupoja 371eKTpoHa B aTOME.

3. OnpenenuTh yIAEIbHYIO SHEPTHUIO CBSA3H SECB (SHEPruIo CBSA3H, OTHECEHHYIO K OJTHOMY
HYKJIOHY) AJis siaep: 1) ; 2) . Macchl HeWTpalIbHbIX aTOMOB T€IUS U YIJIEPOJa COOTBETCTBEHHO

pasms 6.6467-10727 1 19.9272:1072 «r.

3aBenyrouuii kageapoit
I'yceitn-3ane Hamuk I'ycelinara
OTJTBI

Kadenpa puznkun MbD JIOKTOp (H3HKO-
MaTeMaTHYeCKUX HayK,
[Tpodeccop




8. Meroanyeckne yKazaHusi 00y4a0UMCsi 10 OCBOEHHIO U CIIUTIIHHBI

MeToauyeckue yKa3aHusi JJisi HOATOTOBKH K 3aHATHSM CEMHHAPCKOI0 THIIA

U3YYHTh CICHUAJIBHYIO JIMTEPATypy IO TeMme (PEKOMEHJIOBAaHHBIC YYCOHUKH, METOIMYCCKUE
mocoOus)



9. Y4eOHO-METOAMYECKOE,

HH(POPMALIMOHHOE M MAaTepHAJIbHO-TeXHHYeCKoe obecneyeHne

TUCIHUIINHBI

9.1. IlepeyeHb JTUTEPATYPHI 0 JUCHHUIJIMHE:

Ne HaumenoBanue, aBTOp, roJ 1 MeCTO U3AAHUS Pexomenayercst npu | KoaudectBo |DaekTpoHHbIH
n H3YyYeHHH Pa3fieioB |3K3eMILIAPOB B | agpec pecypca
Jhii JMUCHUILIHHBI OHOJIHOTEKE
1 2 3 4 5
1 [OnemenrapHas pusnka c mpuMepaMu pelIeHus 3a1a4: [yaeOHoe OnTrka ATOMHAs 208

pykoBoacTBo], 'ypcekmii U. I1., 2024 - 2025 (usuka
2 |Kypc ¢usuxu: 3anaun u pewenus, Tpopumosa T. U., Oupcos A. B. Onruka AToMHas 98
(busnka
3 |Meroaudeckue yka3aHus K JlabopaTopHbIM padotam Onrtuka’ ¢ OnTrka 20
HCIIOJIb30BAaHUEM BUPTYANbHOTO MPakTUKyMa *PU3UKOH’: yuyeOHO-
Meroaudeckoe nmocooue, Cremaxun B. JI.
4 [Metoxuueckue ykazaHus K 1abOpaTOpHBIM paboTaMm *AToMHas AToMHas pu3nKa 20
(u3uKa’ ¢ UCTONB30BaHUEM BUPTYaIbHOTO MpakTHKyMa *DU3HUKOH’:
yuyebHO-MeTouueckoe nocodue, Crenaxun B. J1.
5 |Kypc ¢usuku: yuedbnoe nocodbue, Tpodpumona T. 1., 2024 - 2025 Orntuka AToOMHas 2
(busuka
6 |Kypc obmeii ¢pusnku: yae6HOE Mocodue Juist By30B, Casennses 1. B., OnTuka AToMHas 0 https://e.
2024 - 2025 ¢bu3uka lanbook.com
/book/390626

9.2. IlepeyeHb pecypcoB MHGPOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHON ceTu «/HTepHeT», B TOM
yncse npodeccCHoHaAIbHBIX 023 TaHHBIX, HE00X0AMMBIX IJISI OCBOCHUS JUCIUIJIMHBI

1. eLibrary

2. PedeparuBHas u aHanMTHYECKas 0a3a HAay4yHBIX MyOJHKAIMHA W IUTHPOBAHHS HM3ATECIHCTBA
Elsevier «Scopus» https://www.scopus.com/search/form.uri?
display=basic&zone=header&origin=#basic

3. Poccuiickast HallmoHaNmbHast OubnroTeka https:/nlr.ru/

4. http://www.biblioclub.ru  (’mexTpoHHass OuONHOTEUHass cHcTeMa «YHHUBEPCUTETCKAs
oubnuoteka onnaitny PHUMY uwm. ITuporosa).

5. Buzaeonekiuu 1 OTKpBIThIE 00pa3oBaTenbHbIe MaTepraibl Dusrexa

6. Caiir ¢ mporpamMmamu JUisi MOJCTHPOBAHUS (PU3UUECKUX MPOIECCOB U SJIEKTPOHHBIX CXEM
http://falstad.com

9.3. IlepeyeHb WH(POPMANMOHHBIX TEXHOJOTHH, MCHOJIb3yeMbIX NPH OCYLIECTBJICHUH

0o0pa3oBaTe/ILHOIO Mpouecca Mo JUCHUILVINHE, BKIKYAs NepedyeHb MPOrpaMMHOro odecneveHust
U UHGOPMAIMOHHBIX CIPABOYHBIX CHCTeM (IPU HAJTUYHMH)

b

VXN

11.
12.
13.

1. MS Windows B penakuusix: 7 Pro, 10 Pro, 11 Pro (x86, x64) — nunieH3us 6eccpouHo
2.

MS Office B pemgakiusx: «Standard», «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —
TUICH3UsS 6€CCPOUHO

MS Visio B pemaknusx: «Professional» (2013, 2016, 2019, 2021(x86, x64)) — nuieH3us
0eccpouHo

Astra Linux Special Edition, BapuanT nuuensupoBanus «Opem», PYCB.10015-10 — nunensus
0eccpouHo

Adobe Acrobat Reader — cBoGoHO pacnipocTpansemoe 10

I"apanT (cripaBouHas npasoBas cuctema) — auuensus 10 31.07.2027

FastStone Image Viewer — cBo6oHO pacnpoctpansemoe [10

SAunexc bpaysep ans opranusanmii — cBo0oHO pacripocTpansemoe [10

[Tnardpopma «1C:IIpennpusarue 8», konpurypauuu «1C:JJokyMeHTOOOOPOT rocyAapCTBEHHOTO
yupexaenusn», «1C:Yausepcurer [IPOD», «1C:MeauuuHa» — nuueH3usi 6ecCpouHo

Enunas uudposas obOpazoBatenbHas cpega PHHUMY um. H.M. [uporoBa — coOcTBeHHAS
paszpabotrka PHUMY

MTC JIunk mnatdopma as nposeneHust BeOMHapoB — aunen3us 10 04.07.2027 r.

Antusupyc Kaspersky endpoint Security — nmunensus go 19.09.2027 r.

ApxuBatop 7-Zip — cBoboaHO pacripoctpansemoe [10



14.
15.
16.
17.
18.

19.
20.

21.
22.
23.
24.

25.

[TnaTdopma «Kinescope» - munensus 1o 11.03.2027 r.

Cucrema ynpanenus ooydenuem (LMS) — nunensus 6eccpounas

Ubuntu — cBo6oano pactpoctpansiemoe [10 (OC ¢ OTKPBITHIM HCXOIHBIM KOJIOM)

Debian — cBo6oH0 pacnpoctpansiemoe [10 (OC ¢ OTKpPBITHIM UCXOIHBIM KOJIOM)

MS Office B penakmusix: «Standardy, «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —
JUTEH3HS 6€CCPOTHO

Bupryanphslii npaktukym "®uznkon"

Office Standard/ Professional Plus 2010 with SP1, mor. Ne 65164326 ot 08.05.2015 (32 miT.),
AO «CodtJlaiin Tpeita», CpoK NEUCTBUS JIUIICH3UN: O€CCPOUHO

MTS Link

ABTOMaTH3MpOBaHHAs 00pa30BaTeIIbHAS CPE/Ia YHUBEPCUTETA

bannbHO-pedTHHTOBAsE cucTeMa KOHTPOJIsI KauecTBa OCBOEHMSI 00pa30BaTEIbHOM MpOorpamMmbl B
ABTOMATHU3HPOBAHHON 00pa30BaTEIbHON CUCTEME YHUBEPCUTETA.

Adobe Reader, get/adobe.com/ru/reader/otherversions, (32 mT.), CpOK ACHCTBUS JIMIICH3WH:
OeccpoyHO

Google Chrom, www.google.ru/intl/ru/chrom/browser/privacy/eula _text.html, (32 mT.), cpok
JEHCTBUS JINLICH3UU: OECCPOIHO



9.4. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHue JUCIUIINHBI

Kaxnpiii oOydaromuiicss B TedeHHE BCero mepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OPMaLMOHHO-00pa30BaTeNbHOM Cpe/le YHUBEPCUTETA
U3 000N TOYKH, B KOTOpPOH MMeeTcs AOCTyHn K MH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu
«utepuet» (nanee - cetb «MIHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

OnexTpoHHas MH)OPMAIIMOHHO-00pa3oBaTeNbHasl cpella YHUBEpCUTETa 00eCcIIeYrBaET:

- JIOCTYIl K y4yeOHOMY IiaHy, paboyeil mporpamme AMCHMIUIMHBI, 3JEKTPOHHBIM Y4YEOHBIM
U3JIaHUSAM M 3JEKTPOHHBIM 00pa3oBaTelbHBIM pecypcaM, YKa3aHHbIM B paboueil mporpamme
JUCLUIUIMHBL,

- (popMHpOBaHUE 3IEKTPOHHOTO NOPT(POINO 00YUAIOIIErocs, B TOM YHCIIe COXpaHEHUE ero paboT u
OLIEHOK 3a 3TH palOTHI.

VYHUBEPCUTET pacrojiaraeT CiaeayroIlUMU BUIAMHU MOMELICHUH 1 000pyIOBaHMs AJsi MaTepHUaIbHO-
TEXHUYECKOro oOecredeHus: o0pa3oBaTeNbHON MEATENBHOCTH JAJs pealn3allud 00pa30BaTeIbHOM
IpOrpaMMbl JUCLUIUIUHBIL:

Ne HaumeHnoBaHue 060py/10BaHHBIX Y4eOHBIX ayAUTOPHIA Ilepeuyennb cienuaIu3MPOBAHHON Meben,
I TeXHUYECKHUX CPeJCTB 00y4eHHs

/m
1 Aynutopusi Ui IPOBEACHUS 3aHATHI JIEKIIHOHHOTO THIIA, 3aHATHH [Hocka mapkepHas , [Ipoextop

CEMHHAPCKOT0 THIIA, TPYNIOBBIX  MHIAWBUIYAIBHBIX KOHCYIBTANH, TEKYIIETO  |MyJIbTHMEIUHHBIN
KOHTPOJISL ¥ MPOMEXYTOUHOH aTTecTaluy, 000py10BaHHAs MyJIbTUMEINHHBIMHE U
HHBIMU CPEACTBAMH O0YUCHUS

2 |Aynmutopus i IPOBENCHHS 3aHATHI CEMUHAPCKOTO THUIA (IIPAKTHYECKUX Jocka MapkepHast
3aHATHI), Ta0OPaTOPHBIX MPAKTUKYMOB, JJaOOPAaTOPHBIX PadoT,
JIEMOHCTPAIMOHHBIX SKCIIEPUMEHTOB TPYIIIOBBIX ¥ MHMBUTyaTbHBIX
KOHCYJIbTAIUi, TEKYIET0 KOHTPOJIS M IIPOME)KYTOYHOI! aTTeCTalllH,
000pyI0BaHHAs MYJIbTUMEANHHBIMYI Y HHEIMU CPEICTBAMU O0YUYCHHS

3 [[TomemieHune st CAaMOCTOSITENIBHOM pabOTH 00YJaIOIIUXCSI, OCHAIICHHOE VYueGHast MeOeInb (CTOJIbL, CTYIbs),
KOMIIBIOTEPHON TEXHUKOW ¢ BO3MOXKHOCTBIO TOJIKIFOYEHNUS K ceTH HTepHeT U KOMIIBIOTEpHAs TEXHHKA C BO3MOXKHOCTBIO
obecrieyeHreM JIOCTyIa B 3IEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTeIbHY IO MOAKITFOYEeHUsS K ceTH «HTepHeT» 1
cpely OpraHu3anun obecreueHHeM I0CTYIIa B JJICKTPOHHYIO

HH(OPMAIIMOHHO-00PA30BATENLHYIO CPELY

4 | YueGHas ayquTOpus JUIs IPOBEACHHMS IPOMEKYTOYHON aTTEeCTalNH VueGHast MeOenb (CTOJIBI U CTYJIbSI ISt
00yJaroIuxcs), CTOJ, CTYJI TIPETIOIaBaTEeNs,
MePCOHANBHBIH KOMITBIOTEP; HAOOp
JIEMOHCTPAIIMOHHOTO 000PYI0BaHUS
(IpOEKTOP, DKPaH, KOJOHKH)

YHuBepcuter oOecredyeH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOJHO
pacmpocTpaHsIeMOro MporpaMMHOTO obecnedeHus (CocTaB ompenensieTcs B paboueil mporpamme
JTUCIUIUIMHBI U TTOAJICKUT OOHOBJICHUIO MTPH HEeoO0XoaumocTh). bubianorednsiit poH] yKOMILUIEKTOBAaH
MeYaTHBIMU M3JaHUAMH U3 pacuera He MeHee (0,25 sK3eMIUIsipa KaXJA0ro M3 W3JIaHUN, YKa3aHHBIX B
pabouell mporpaMMe IUCLUMIUIMHBI, Ha OJHOrO OOYy4YaloIIerocs W3 4ucia JUl, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOIIYIO AUCIUILINHY.

OOyuatomuMmcs obecriedeH JocTyn (yAalleHHBI JOCTYI), B TOM YHCIE B CiIy4ae MPUMEHEHUs
3JEKTPOHHOTO OOy4YeHHs, OUCTAHIIMOHHBIX O0O0pa30BaTEIbHBIX TEXHOJOTHI, K COBPEMEHHBIM
npodeccuoHaNbHBIM 0a3aM JaHHBIX U HH(POPMAIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompezensercs B paboueit mporpaMme IUCHUIUIMHBI U MOAJICKUT OOHOBJICHHIO (IIPH HEOOXOAUMOCTH).

OOyuaronuecs #3 4YWCIa HHBAIUAOB oOOecnedeHbl NeYaTHBIMU W (WJU) BJIEKTPOHHBIMU
o0pa3oBaTeNbHBIMH pecypcamMu B popmax, aIaiTUPOBAHHBIX K OTPAHHUYEHUSIM UX 3/I0POBBSI.
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