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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
cnenuanureT no cneunanbHocT 30.05.01 MeauuunHckas OMOXUMHUS, YTBEPKACHHBIA PUKA30M
oT «29» mas 2020r. Ne 365 pyk.

. 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
IIPOrpamMMbl JIOJKHBI OCBOMTH CJIEAYIOUIUE JUCLMIUIMHBI U IPAKTUKH: Bhiciias maremaTuka.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKON JesSTeIbHOCTH, MPUOOPETEHHBIE TP OCBOCHUHU HACTOSIIEH
JTUCIUIUIMHBI, HEOOXOUMBI ISl YCHEIIHOTO OCBOEHUS AUCHUIIIUH: MonekynspHas GpapMaKoIoTus;
MeaunuHcKre HaHOOHOTEXHOIOTHH; be30macHOCTD JKU3HEAEATEILHOCTH.



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.UJ1 IIpumenser
($byHIaMeHTaNbHBIC
€CTECTBCHHOHAYYHBIC 3HAHUS JUIS
petreHus MpogecCHOHAIBHBIX 33124

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.U 12 [Mpumenser
MIPUKJIATHBIE €CTECTBEHHOHAYYHBIE
3HAHMS JUIS PEILCHUs
npodeccnoHaIbHBIX 3a1a4

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.




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

OIIK-1.1 13 ITpumenser
(yHIaMeHTaIbHEIE
€CTEeCTBEHHOHAYYHbIE 3HAHUS VIS
petreHus NpodeCcCHOHATBHBIX 3a/1a4.

3HaTh: OCHOBHbIC 3aKOHBI PH3UKH; PU3MUECKUE SBICHHS U MIPOLIECCHI; MOHATHS
(u3HIecKo, BOJHOBOH M KBAHTOBOI ONTHKHU, IPHHIUITE pabOTH COBPEMEHHOTO
9KCIEPUMEHTAIBHOTO 000PYA0BaHNU IS BBIOJIIHEHUS PabOT, CBA3aHHBIX C JaHHBIMU
obnactsmu ¢usukn (GU3HIEcKol, BOTHOBOH M KBAHTOBOH ONTHKM); METOABI IPOBEICHUS
U3MEPEHHIl; OCHOBBI HAYYHOTO MO/IX0/I4; TEOPETHYECKUE OCHOBBI (PM3HUECKUX METO/IOB U
BO3MOXXHOCTH MX IPUMEHEHHS; OCHOBHBIE METO/IbI 00pabOTKY U MPEACTaBICHUS
9KCIIEPUMEHTAIBHBIX PE3YJIbTATOB; IPHUEMbI COCTABICHUS HAYYHO-TEXHHYECKUX OTYETOB,
0030p0B; (PM3UIECKHE OCHOBEI OMOPH3HIECKIX U (PU3UKO-XUMHYECKUX TEXHOJIOTHH.

YMmers: [IpoBoauTth aHanu3 HaOMOJa€MBIX B IPO(eCCHOHATIBHON AEATEILHOCTH SIBICHUN Ha
COOTBETCTBHE TEM WM MHBIM (DYHAMEHTAIBHBIM (DPU3HUECKIM TEOPHSIM; BBISBISTH
(u3nyuecKre MEXaHU3MBI, JIXKAIUE B OCHOBE SIBJICHUS U ONPEENISIONINE 0 Pa3BUTHE;
CTPOUTH (hpr3MUECcKre MO/IEIN N3yIaeMbIX SBICHHI; BEIOUPATh HEOOXOIUMBIE
SKCIIepPUMEHTANIbHbIE METO/IbI, aIeKBaTHBIE TIOCTABIEHHBIM 3a/[a4aM; IPUMEHSTh HayIHBII
MOAXO/ ¥ HAKOIUIEHHBIE (pr3Mdeckue 3HaHUS s IO3HAHHS OKPY’KaIoIIero Mupa B
MapajgurMe COBPEMEHHOM HayKH; BBISBIATH IPUYHHHO-CIEACTBEHHbIE CBA3U MEKIY
COOBITHSIMU U SIBJICHHSIMH Ha OCHOBE HAYYHOTO MOAX0/1a; CHHTE3UPOBATh UMEIOIIHECS
Hay4HbIe 3HaHHS IS TTOCTIXKEHHs 00JIee CIOKHBIX QU3HMYECKUX SBIECHHIN; OCBaBaTh HOBBIE
METOIbI UCCIIE0BAaHUI M MOJIEIIH; IIPOBOAUTH aHATUTHUECKYIO PaboTy C INTepaTypHBIMU
HCTOYHNKAMHU; MCTIOJIB30BaTh METO/IbI ONTHCAHHs (PU3MUECKUX MPOLIECCOB IIpHU pa3paboTke,
MOJIEIMPOBAHHH U ITOCTAHOBKE MCCIIEA0BATENbCKIX 33/1a9; BBISBISTE KPUTHUECKAE MOMEHTEI
1 Ipo6sIeMbl OMOPH3MUECKUX U (PU3UKO-XUMUYECKUX TEXHOJIOTHH NMeIoIne PU3NIECKYI0
HNPUYNHY; YIATHIBATh (QH3HIECKHE 0OCOOCHHOCTH KOHKPETHOM TEXHOJIOTHH, a TAKXKe
BO3MOXHOCTH MPOMBIIITIEHHOCTH TT0 €€ peann3annm.

BiageTh NpakTHYECKHM ONBITOM (TPYAOBBIMU AelicTBUsIMH): [IpruMeHeHns
(byHIaMeHTaNbHBIX QU3MYECKUX 3aKOHOB, MOHATHI M METO/IOB JUISl PELLIEHUS CTaHIaPTHBIX
npohecCHOHANBHEIX 3aJ1a4, OIpe/ieIeHHs HOBBIX 00JIacTel HCCleOBAaHUS U CO3IaHUSI HOBBIX
TEXHOJIOTHH.

OIIK-1.1 /14 [Tpumenser
MIPUKJIQTHBIE €CTECTBEHHOHAYTHBIE
3HaHMS U1 peleHUs
npoeccHOHANBHBIX 3aad.

3uaTb: OCHOBHEIE 3aKOHBI (DM3HKH; (HU3HIECKHE SBJICHUS ¥ MPOLECCHI; MOHITHS
(u3nIecKoi, BOJTHOBOW M KBAHTOBO# ONTHKHU, IPHHIHITBI pabOThI COBPEMEHHOTO
IKCIIEPIMEHTAIBHOTO 000PYIOBAaHMS [UIS BEIIIOJTHEHUS PaboT, CBI3aHHBIX C JAaHHBIMH
obnactsiMu usuku (HU3NIECKO, BOJHOBOW M KBAHTOBOM ONTHKHU); METOABI IPOBEICHHUS
W3MepeHHi; OCHOBBI HAYYHOT'O ITOJX0/1a; TEOPETHIECKHE OCHOBBI (PM3NIECKUX METOIOB U
BO3MOXHOCTH MX IPUMEHEHHS; OCHOBHBIE METO/IbI 00paOOTKH U MPEACTABICHUS
IKCIICPIMEHTAIIBHBIX PE3yJIbTaTOB; IIPUEMbI COCTaBICHHUS HAyIHO-TEXHUIECKAX OTYETOB,
0030poB; pu3NUECKHe OCHOBEI OMO(PU3NIECKUX U (PU3NKO-XUMUUECKIX TEXHOJIOTHH.

Ymers: [IpoBomuTh aHanu3 HaOIIOJaEMBIX B IPO(ECCHOHATBHON AEATCIHHOCTH SIBICHAN Ha
COOTBETCTBHE TEM WM UHBIM (YyHIAMEHTAIbHBIM (DU3HYSCKUM TEOPHSIM; BBISBIST
(u3nUecKue MEXaHU3MBI, JISKAIIUE B OCHOBE SIBIICHHS M OTIPEIICIIAIONINE €r0 Pa3BUTHUE;
CTPOUTH (PU3HUECKUE MOICITH N3yIaeMbIX SIBICHHI; BRIOUPATh HEOOXOIUMbIC
9KCTIIEPUMEHTAIBHBIC METO/IBI, 8ICKBaTHBIC MTOCTABJICHHBIM 3a/1a4aM; IPUMEHSTh HayJHBII
MOAXO/ M HAKOIUICHHbIE (PU3MUECKUe 3HAHUS AT TIO3HAHHS OKPYIKAIOIIEro MUPa B
nmapaJiirMe COBPEMECHHON HAYKH; BBISBIISTH IPHYNHHO-CIICICTBCHHBIC CBSI3H MEKITY
COOBITHSIMH U SIBJICHHSIMH Ha OCHOBE HAy4HOT'O MOAX0/1a; CHHTE3UPOBATh UMEIOIHECST
HAYYHBIC 3HAHUS JUTA TIOCTHKCHUS 00JIee CIOXKHBIX (PU3MICCKUX SBJICHHI; OCBAHBATH HOBBIC
METO/IbI HCCIIEAOBaHUI U MOJEIIH; IIPOBOAUTD AaHATUTHYECKYIO paboTy C IUTepaTypHBIMU
WCTOYHHKAMU; MCIIOJIh30BATh METO/IbI ONMUCAHUS (PU3NIECKUX TPOIIECCOB MPH pa3paboTKe,
MOJZICITUPOBAHUH U MMOCTAHOBKE UCCIIEA0BATEIbCKUX 33/1a4; BBISIBISITH KPUTHUSCKUE MOMEHTEI
1 POOJIEMbI OHOPH3HYECKUX U (PH3HKO-XHMUYCCKUX TEXHOJIOTHIA UMEIOIIHE PH3HICCKYIO
NPUYUHY; YIUTHIBATh HH3HICCKHE 0COOCHHOCTH KOHKPETHOI TEXHOJIOTHH, a TAKXKe
BO3MOYKHOCTH ITPOMEBINUICHHOCTH 110 €€ peaTi3aluu.

BaageTh npakTH4YeCKHM ONBITOM (TPYA0BBIMH JAelicTBUsIMM): [IpruMeHEeHNS
(yHIaMEHTAIBHBIX (U3MYECKUX 3aKOHOB, TOHATHII M METOJOB JUIS PEIIEHHs CTAaHAAPTHBIX
npodecCHOHANBHBIX 33714, OIpeeIeHNs HOBBIX 00IacTel HCClIeIOBaHUS U CO3JaHHUsI HOBBIX
TEXHOJIOTHH.

5 cemecTp

Koja 1 HauMeHOBaHNEe KOMIETEHINH

Koa n HaumeHoBaHMe HHIUKATOPA
JAOCTHKCHUSA KOMIICTCHIMHU

IInanupyemsble pe3yabTaThl 0CBOCHHUS TUCHUINIIHHBI

OIIK-1 Cnoco0eH MCIO/Ib30BATh U IPUMEHATh (DYHIAMEHTAJIbLHbIC U NPUKJIAJHbIEe MEMIIHNHCKHE, €CTECTBEHHO-HAyYHbIE
3HAHHA JJI TIOCTAHOBKH M pellleHHsl CTAHAAPTHBIX H HHHOBAIIMOHHBIX 32124 NPodeccHOHAIbHOI JesiTeTbHOCTH




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

OIIK-1.1 1 IIpumenser
(yHIaMeHTaIbHEIE
€CTEeCTBEHHOHAYYHbIE 3HAHUS VIS
petreHus NpodecCHOHATBHBIX 3a1a4

3HaTb: OCHOBHBIC 3aKOHBI (PU3UKH; HU3MUCSCKHE SIBICHUS U MPOLIECCHI; MOHITHSI aTOMHOH U
KBaHTOBOW (DM3HMKH U HX B3aUMOCBS3b; METOJIBI pabOTHI C armaparypou Juist
MHKPOMACIITAOHBIX U3MEPEHHUIT; IPHHIMITBI paOOTHI COBPEMEHHOTO IKCIIEPUMEHTAIEHOTO
000pyIOBaHMUS JIISI BBITOTHEHUS paboT, CBA3aHHBIX C JAHHBIMH O0JIACTSIMHU (PHU3UKA
(aTOMHO¥ M KBaHTOBOW (DM3HMKH); OCHOBBI HAYYHOT'O MOJIX0/1a; TEOPETUIECKHE OCHOBBI
(hU3UIECKUX METOJIOB i BO3MOKHOCTH WX PUMEHEHHS; OCHOBHBIC METOIBI 00pa0OTKH U
NPEICTaBICHHUS YKCIIEPHMEHTAIbHBIX PE3yJIbTATOB; IIPUEMbI COCTABICHHUS HAyYHO-
TEXHUYECKHX OTYETOB, 0030pOB; (PU3NUECKHE OCHOBBI OMOPH3NIECKUX U (PU3HKO-
XUMHYECKUX TEXHOJIOTHH.

Ymertsn: [IpoBoanTs anamms HaOIIIOMaeMBIX B TPO(eCCHOHATLHOM NesTeIbHOCTH SBICHHH Ha
COOTBETCTBHE TEM MJIM UHBIM (YHIaMEHTaIbHbIM (PU3MYECKUM TEOPHSM; BBISBISATD
(u3HIecKre MEXaHU3MBI, JISKAIIFe B OCHOBE SIBIICHUS 1 ONPEEIIONINE eT0 Pa3BUTHE;
CTPOUTH (PU3HUECKUE MOJIEIH N3YTIaeMbIX SBIEHUI; BRIOUPATh SKCIEPUMEHTATIbHBIE METOIBI,
aJIeKBaTHEIE TIOCTaBJICHHBIM 3a/[adaM; IPUMEHTh HayIHBII OAXO0/I 1 HAKOIUICHHBIE
(u3nueckye 3HaHNUA VIS MO3HAHUS OKPYIKAIOLIEro Mupa B IapajurMe COBpeMeHHOH HayKH;
BBISIBIISITH TIPHIMHHO-CIIC/ICTBCHHBIE CBSI3H MEX/y COOBITHSIMU M SIBICHUSIMHU Ha OCHOBE
Hay4YHOTO TO/IX0/1a; CHHTE€3UPOBATh HMEIOIINECS HAYyIHBIE 3HAHUS ISl TOCTIOKEHNUS Ooriee
CJIOXKHBIX (DM3WYECKUX SIBJICHUIT; OCBaMBaTh HOBBIE METO/IbI HCCIIEJOBAHUH 1 MOJIEIH;
MPOBOJUTH AaHATUTUIECKYIO PaOOTy C IUTEPATYyPHBIMH HCTOUHHKAMM; HCIIOJIB30BAaTh METOBI
omucaHus (PU3NIECKUX MPOIECCOB IPH Pa3paboTKe, MOASINPOBAHNH U TOCTAaHOBKE
UCCIIEZIOBATENBCKUX 33/1a4; BBISBIATH KPUTHYECKHE MOMEHTBI ¥ TIPOOJIeMbl OMO(DH3NUECKIX
1 (PU3UKO-XMMHYECKUX TEXHOJIOTHI nMeloIue GU3NIecKyIo IPUINHY; YIUTHIBATh
(usnueckre 0cOOEHHOCTH KOHKPETHON TEXHOJIOTHH, a TaK)Ke BO3MOXKHOCTH
MPOMBIIUIEHHOCTH 110 €€ peanu3alum.

BaageTh npakTHYecCKHM ONBITOM (TPYAOBBIMH AelicTBUsIMH): [IprMeHeHns
(hyHIaMeHTaNBHBIX (PU3NIECKUX 3aKOHOB, TIOHITHIT U METOJIOB JIJIsl PEIICHUS CTAHAPTHBIX
npodecCHOHAIBHBIX 3a/1a4, OIPEIeNeHHs HOBBIX 00IacTel HcCIeJOBaHUS U CO31aHHS HOBBIX
TEXHOJIOTHI.

OIIK-1.M 2 ITpnmenser
MPUKJIAAHBIC €CTECTBEHHOHAYYHbIE
3HAHHS VIS PEIICHHS
npodeccHoHaIbHBIX 3a1a4

3HaTb: OCHOBHBIC 3aKOHBI (HU3UKHU; HUIMUCSCKHUE SIBICHUS U MPOLIECCHI; MOHITHSI aTOMHOHN U
KBaHTOBOW (DM3HMKH U HX B3aUMOCBS3b; METOJIBI pabOTHI C alapatypou Juist
MHKPOMACIITaOHBIX H3MEPEHHUIT; IPHHIMITBI paOOThI COBPEMEHHOTO IKCIIEPUMEHTAILHOTO
000pyIOBaHHUS JIISI BBITOTHEHUS paboT, CBA3aHHBIX C JAHHBIMH O0JIACTSIMHU (PHU3UKA
(aTOMHO¥ M KBaHTOBOW (DM3HKH); OCHOBBI HAYYHOT'O MOIX0/1a; TEOPETUUECKHE OCHOBBI
(hU3UYECKUX METOJIOB M BO3MOKHOCTH UX MPUMEHCHHS; OCHOBHBIC METOIBI 00Pa0OTKH U
MpPEICTaBICHHUS SKCIIEPHMEHTAIBHBIX PE3yJIbTATOB; IIPUEMbI COCTABICHUS HAYYHO-
TEXHUYCCKUX OTYETOB, 0030pOB; (U3NUECKHE OCHOBBI OMOPH3MICCKUX U (PU3UKO-
XUMHYECKUX TEXHOJIOTHH.

Ymetn: [IpoBoanTs anamm3 HaOIIOMaeMBIX B TPO(eCCHOHATIBHOM NesTeTbHOCTH SBICHUH Ha
COOTBETCTBHE TEM MJIM UHBIM (YHIaMEHTaJIbHbIM (PU3MYECKUM TEOPHSM; BBIABISATD
(u3HIecKre MeXaHU3MBI, JISKAIFe B OCHOBE SIBICHUS 1 ONPEEIIONNe eT0 Pa3BUTHE;
CTPOUTH (PU3HUECKUE MOMEIH N3YTIaeMbIX SBIEHHUI; BRIOUPATh SKCIEPUMEHTATIbHBIE METOIBI,
aJIeKBaTHbIC TIOCTaBJICHHBIM 3a/[adaM; IPUMEHTh Hay4IHBII OAXO0/ H HAaKOIUICHHBIE
(u3nuecKye 3HaHNUA U1 MO3HAHUS OKPYIKAIOLIEro Mupa B IapaiurMe COBpEMEHHOH HayKH;
BBIIBIISITH IPHIMHHO-CIIC/ICTBCHHBIE CBSI3H MEX/Y COOBITHSIMH H SIBICHUSIMH Ha OCHOBE
Hay4YHOT0 TOX0/1a; CHHTE€3UPOBATh UMEIOIINECS HayIHbIE 3HAHUS ISl IOCTIDKEHUS Ooriee
CJIOXKHBIX (PM3WYECKHX SIBJICHUIT; OCBaMBaTh HOBBIE METO/IbI HCCIIEJOBAHUH 1 MOJIEIH;
MPOBOJUTH AHATUTUIECKYIO PAOOTy C IUTEPATyPHBIMU HCTOUHHKAMM; HCIIOJIB30BAaTh METOIBI
omucaHus (pU3NIECKUX MPOIECCOB IPH Pa3paboTKe, MOACINPOBAHNH U TOCTAHOBKE
HCCIIEZIOBATENNBCKUX 33/1a4; BBISBIATH KPUTHYECKHE MOMEHTBI M IPOOJIeMbl OMO(DH3NUECKHX
1 (PU3UKO-XMMHYECKUX TEXHOJIOTHI NMeloIie GU3NIECKyIo IPUINHY; YIUTHIBATh
(u3nueckre 0cOOEHHOCTH KOHKPETHON TEXHOJIOTHH, a TaK)Ke BO3MOXKHOCTH
MPOMBIIUICHHOCTH 110 €€ peaau3alum.

BaageTh npakTH4YeCKHM ONBITOM (TPYA0BBIMH JAelicTBUsIMM): [IpruMeHEHNS
(yHIaMEHTAIBHBIX (U3MYECKUX 3aKOHOB, TOHATHII M METOJOB JUIS PEIIEHHs CTAaHAAPTHBIX
npodecCHOHANBHBIX 33714, OIpeeIeHNs HOBBIX 00IacTel HCClIeIOBaHUS U CO3JaHHUsI HOBBIX
TEXHOJIOTHH.




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

OIIK-1.1 13 ITpumenser
(yHIaMeHTaIbHEIE
€CTEeCTBEHHOHAYYHbIE 3HAHUS VIS
petreHus NpodeCcCHOHATBHBIX 3a/1a4.

3HaTb: OCHOBHBIC 3aKOHBI (PU3UKH; HU3MUCSCKHE SIBICHUS U MPOLIECCHI; MOHITHSI aTOMHOH U
KBaHTOBOW (DM3HMKH U HX B3aUMOCBS3b; METOJIBI pabOTHI C armaparypou Juist
MHKPOMACIITAOHBIX U3MEPEHHUIT; IPHHIMITBI paOOTHI COBPEMEHHOTO IKCIIEPUMEHTAIEHOTO
000pyIOBaHMUS JIISI BBITOTHEHUS paboT, CBA3aHHBIX C JAHHBIMH O0JIACTSIMHU (PHU3UKA
(aTOMHO¥ M KBaHTOBOW (DM3HMKH); OCHOBBI HAYYHOT'O MOJIX0/1a; TEOPETUIECKHE OCHOBBI
(hU3UIECKUX METOJIOB i BO3MOKHOCTH WX PUMEHEHHS; OCHOBHBIC METOIBI 00pa0OTKH U
NPEICTaBICHHUS YKCIIEPHMEHTAIbHBIX PE3yJIbTATOB; IIPUEMbI COCTABICHHUS HAyYHO-
TEXHUYECKHX OTYETOB, 0030pOB; (PU3NUECKHE OCHOBBI OMOPH3NIECKUX U (PU3HKO-
XUMHYECKUX TEXHOJIOTHH.

Ymertsn: [IpoBoanTs anamms HaOIIIOMaeMBIX B TPO(eCCHOHATLHOM NesTeIbHOCTH SBICHHH Ha
COOTBETCTBHE TEM MJIM UHBIM (YHIaMEHTaIbHbIM (PU3MYECKUM TEOPHSM; BBISBISATD
(u3HIecKre MEXaHU3MBI, JISKAIIFe B OCHOBE SIBIICHUS 1 ONPEEIIONINE eT0 Pa3BUTHE;
CTPOUTH (PU3HUECKUE MOJIEIH N3YTIaeMbIX SBIEHUI; BRIOUPATh SKCIEPUMEHTATIbHBIE METOIBI,
aJIeKBaTHEIE TIOCTaBJICHHBIM 3a/[adaM; IPUMEHTh HayIHBII OAXO0/I 1 HAKOIUICHHBIE
(u3nueckye 3HaHNUA VIS MO3HAHUS OKPYIKAIOLIEro Mupa B IapajurMe COBpeMeHHOH HayKH;
BBISIBIISITH TIPHIMHHO-CIIC/ICTBCHHBIE CBSI3H MEX/y COOBITHSIMU M SIBICHUSIMHU Ha OCHOBE
Hay4YHOTO TO/IX0/1a; CHHTE€3UPOBATh HMEIOIINECS HAYyIHBIE 3HAHUS ISl TOCTIOKEHNUS Ooriee
CJIOXKHBIX (DM3WYECKUX SIBJICHUIT; OCBaMBaTh HOBBIE METO/IbI HCCIIEJOBAHUH 1 MOJIEIH;
MPOBOJUTH AaHATUTUIECKYIO PaOOTy C IUTEPATYyPHBIMH HCTOUHHKAMM; HCIIOJIB30BAaTh METOBI
omucaHus (PU3NIECKUX MPOIECCOB IPH Pa3paboTKe, MOASINPOBAHNH U TOCTAaHOBKE
UCCIIEZIOBATENBCKUX 33/1a4; BBISBIATH KPUTHYECKHE MOMEHTBI ¥ TIPOOJIeMbl OMO(DH3NUECKIX
1 (PU3UKO-XMMHYECKUX TEXHOJIOTHI nMeloIue GU3NIecKyIo IPUINHY; YIUTHIBATh
(usnueckre 0cOOEHHOCTH KOHKPETHON TEXHOJIOTHH, a TaK)Ke BO3MOXKHOCTH
MPOMBIIUIEHHOCTH 110 €€ peanu3alum.

BaageTh npakTHYecCKHM ONBITOM (TPYAOBBIMH AelicTBUsIMH): [IprMeHeHns
(hyHIaMeHTaNBHBIX (PU3NIECKUX 3aKOHOB, TIOHITHIT U METOJIOB JIJIsl PEIICHUS CTAHAPTHBIX
npodecCHOHAIBHBIX 3a/1a4, OIPEIeNeHHs HOBBIX 00IacTel HcCIeJOBaHUS U CO31aHHS HOBBIX
TEXHOJIOTHI.

OIIK-1.1M/14 ITpnmensier
MPUKJIAAHBIC €CTECTBEHHOHAYYHbIE
3HAHHS VIS PEIICHHS
npodecCHOHANBHBIX 3a1a4.

3HaTb: OCHOBHBIC 3aKOHBI (HU3UKHU; HUIMUCSCKHUE SIBICHUS U MPOLIECCHI; MOHITHSI aTOMHOHN U
KBaHTOBOW (DM3HMKH U HX B3aUMOCBS3b; METOJIBI pabOTHI C alapatypou Juist
MHKPOMACIITaOHBIX H3MEPEHHUIT; IPHHIMITBI paOOThI COBPEMEHHOTO IKCIIEPUMEHTAILHOTO
000pyIOBaHHUS JIISI BBITOTHEHUS paboT, CBA3aHHBIX C JAHHBIMH O0JIACTSIMHU (PHU3UKA
(aTOMHO¥ M KBaHTOBOW (DM3HKH); OCHOBBI HAYYHOT'O MOIX0/1a; TEOPETUUECKHE OCHOBBI
(hU3UYECKUX METOJIOB M BO3MOKHOCTH UX MPUMEHCHHS; OCHOBHBIC METOIBI 00Pa0OTKH U
MpPEICTaBICHHUS SKCIIEPHMEHTAIBHBIX PE3yJIbTATOB; IIPUEMbI COCTABICHUS HAYYHO-
TEXHUYCCKUX OTYETOB, 0030pOB; (U3NUECKHE OCHOBBI OMOPH3MICCKUX U (PU3UKO-
XUMHYECKUX TEXHOJIOTHH.

Ymetn: [IpoBoanTs anamm3 HaOIIOMaeMBIX B TPO(eCCHOHATIBHOM NesTeTbHOCTH SBICHUH Ha
COOTBETCTBHE TEM MJIM UHBIM (YHIaMEHTaJIbHbIM (PU3MYECKUM TEOPHSM; BBIABISATD
(u3HIecKre MeXaHU3MBI, JISKAIFe B OCHOBE SIBICHUS 1 ONPEEIIONNe eT0 Pa3BUTHE;
CTPOUTH (PU3HUECKUE MOMEIH N3YTIaeMbIX SBIEHHUI; BRIOUPATh SKCIEPUMEHTATIbHBIE METOIBI,
aJIeKBaTHbIC TIOCTaBJICHHBIM 3a/[adaM; IPUMEHTh Hay4IHBII OAXO0/ H HAaKOIUICHHBIE
(u3nuecKye 3HaHNUA U1 MO3HAHUS OKPYIKAIOLIEro Mupa B IapaiurMe COBpEMEHHOH HayKH;
BBIIBIISITH IPHIMHHO-CIIC/ICTBCHHBIE CBSI3H MEX/Y COOBITHSIMH H SIBICHUSIMH Ha OCHOBE
Hay4YHOT0 TOX0/1a; CHHTE€3UPOBATh UMEIOIINECS HayIHbIE 3HAHUS ISl IOCTIDKEHUS Ooriee
CJIOXKHBIX (PM3WYECKHX SIBJICHUIT; OCBaMBaTh HOBBIE METO/IbI HCCIIEJOBAHUH 1 MOJIEIH;
MPOBOJUTH AHATUTUIECKYIO PAOOTy C IUTEPATyPHBIMU HCTOUHHKAMM; HCIIOJIB30BAaTh METOIBI
omucaHus (pU3NIECKUX MPOIECCOB IPH Pa3paboTKe, MOACINPOBAHNH U TOCTAHOBKE
HCCIIEZIOBATENNBCKUX 33/1a4; BBISBIATH KPUTHYECKHE MOMEHTBI M IPOOJIeMbl OMO(DH3NUECKHX
1 (PU3UKO-XMMHYECKUX TEXHOJIOTHI NMeloIie GU3NIECKyIo IPUINHY; YIUTHIBATh
(u3nueckre 0cOOEHHOCTH KOHKPETHON TEXHOJIOTHH, a TaK)Ke BO3MOXKHOCTH
MPOMBIIUICHHOCTH 110 €€ peaau3alum.

BaageTh npakTH4YeCKHM ONBITOM (TPYA0BBIMH JAelicTBUsIMM): [IpruMeHEHNS
(yHIaMEHTAIBHBIX (U3MYECKUX 3aKOHOB, TOHATHII M METOJOB JUIS PEIIEHHs CTAaHAAPTHBIX
npodecCHOHANBHBIX 33714, OIpeeIeHNs HOBBIX 00IacTel HCClIeIOBaHUS U CO3JaHHUsI HOBBIX
TEXHOJIOTHH.




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.: 170 90 80
Cemunapckoe 3anstue (C3) 48 26 22
Jlekrmonnoe 3ausrtue (JI13) 68 36 32
JlaGoparopHo-nipakTuyeckoe 3ausatue (JII13) 48 24 24
KonTpounbHas padora (KP) 6 4 2
CamocTrosiTesbHasi padoTa o0y4yaromuxcs B cemectpe (CPO), 118 54 64
B T.4.:
IToaroroBka K y4eOHBIM ayIUTOPHBIM 3aHITHIM 118 54 64

IIpoMe:xyTOUHASA aTTeCTAlMA:

KonrakTHas pa6ora o0yuyarommxcs B Xxoe npome:kyTouHoii arrecrauuu (KPITA), B 9 0 9

T.4.:

Ok3ameH (D)** 9 0 9

CamocTrosiTesibHasi padoTa 00y4aromuxcsl NPU NOATO0TOBKe K MPOMeKYTOYHOMH 27 0 27

arrectannu (CPIIA)**

O6umas TpysoesKocTs s (OTI) B uacax: OT/I = KPO+CPO+KPITA+CPIIA 324 144 180
B 3aueTHbIX equnnmax: OT/I (B gacax): 36 9.00 4.00 5.00

ok HpOMe)KYTOLIHaSI aTTecTaluua 06yqa101unxc;1 IO JUCLMIIIIMHC B (I)opMe OK3aMCHa OPraHU3ycCTCs B
paMKax 9K3aMEHAIlMOHHOM CECCHHM COIJIaCHO pacliMCaHUuI0 35K3aMCHOB. BperI Ha TIOATOTOBKY K
OK3aMCHY U €T0 MMPOXOKACHUC YCTAHABIINBACTCS yLIe6HBIM IIJIaHOM O6pa3OBaTeJII:HOI>'I nporpaMMmal.



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

4 cemecTp

Ne Mudp

/i KOMIIETEHIIMH

HaumeHnoBaHue pa3aesia, TeMbl
JUCHUILUIMHBI

Copep:xanue pa3eia H TeMbl B JTHAAKTHYECKHX eTUHULIAX

Paznen 1

. OnTnka

1 |OIIK-1.143,
OIIK-1.1[4 ,
OIIK-1.1 A1,
OIIK-1.1M 112

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.

2 |OIK-1.U/3,
OIIK-1.1]14
OIK-1.M]11,
OIIK-1.1]12

Tewma 2. MaTepdepenmus

DnexTpomMarHuTHas npupoja csera. [Ipuniun [toifrenca u 3akox
npenomieHus. MaTepdepenius cBeToBbIX BoIH. [IpuHunn
cyneprno3uuuu. KorepeHTHOCTh U MOHOXPOMAaTHYHOCTb.
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
cpex u oTpakeHud. VIHTepQepeHIus cBeTa B TOHKHUX IUIEHKaX.
ITostocsl paBHOM TOJIIMHBI U IOJIOCH! paBHOTO HakinoHa. Konbua
HrioToHa.

3 |OMK-1.1113,
OIK-1.U]14,
OIIK-1.1/11,
OITK-1.M/12

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.

4 |OMK-1.M13,
OIIK-1.M]14,
OIIK-1.1/11,
OIIK-1.M]12

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.

5 |OIIK-1.1A43,
OIIK-1.1[4 ,
OIIK-1.1 A1,
OIIK-1.1M 112

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.

6 |OIK-1.1J13,
OINTK-1.11]14 ,
OIIK-1.1]1,
OINK-1.1/2

Tema 6. KBanToBast onTHKa

TennoBoe usnyueHue. PaBHOBeCHOE U3IydeHHE. DHEpreTudecKas
CBETHMOCTb. McmyckaTenbHas 1 HOTJIONIATENbHAS CTIOCOOHOCTH.
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
ceeta. Dpdext KoMnToHa M ero TeopHsl.

5 cemecTp




Ne Mudp HaumeHnoBaHue pa3aesia, TeMbl Copep:xanue pa3eia 4 TeMbl B JTHAAKTHYECKHX eTUHULIAX

/n KOMIIeTeHIHH JUCHUILIHHBI

Pa3nen 1. AtomHas pu3nka

1 |OIIK-1.143, Tema 1. Teopust atoma Pesepdopna- JluneiluaThble CIEKTPHI U3Iy4EHHUs aTOMAapHOro rasa. Monenu
OIIK-1.1[14, Bopa aroMa. OmsiT Pesepdopaa. [Tocrynarsl bopa. BopoBckas Teopust
OIIK-1.1 A1, BozopogHoro atoma. CrekTpsl aroMa Bogoposa 1no bopy. Omneir
OIIK-1.1J12 ®panka u ['epua. Pentrenosckas tpyOka. Topmo3Hoe

PEHTTEHOBCKOE M3TyUCHUE U €r0 KOPOTKOBOJIHOBAsI TPAHHIIA.
XapaKkTepuCcTHIECKOe PEHTTEHOBCKOE H3TyYeHHe. 3akoH Mo3iH.

2 |OIK-1.113, Tema 2. BonnoBrle cBolicTBa Matepunt  |['mnoresa ne bpoitns. Jdnuna Boansl ne bpoitnsa. BonHosie
OIIK-1.1J14 , cBoifcTBa yactun. ONbITHOE 000CHOBaHHE KOPITYCKYJISIPHO-
OIIK-1.1A1, BOJIHOBOTO Ayanu3Ma yacTHil. Judpaxmus >1eKTpoHoB. OBITHI
OIIK-1.112 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.

3 |OIIK-1.143, Tema 3. OcHOBBI KBaHTOBOW MexaHUKH |OrmnepaTopsl B KBaHTOBOI MexaHuke. CoOCTBEHHBIE (DYHKIMU U
OIIK-1.1[14 , coOCTBEeHHBIEC 3HAUEHNsL. MOMEHT UMITYJIbCa B KBAHTOBOM
OIIK-1.1U11, Mexanuke. Ypapaenue [Ipénuarepa u GU3HUSCKH CMBICT €r0
OIIK-1.1 2 pemernii. [IpuHIMI TPHYUHHOCTH B KBAHTOBON MEXaHUKE.

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
JIIEKTPOHHOr0 00J1aKa.

4 |[OIK-1.113, Tema 4. MHOT03JI€KTPOHHBIE ATOMBI Ipuniwn 3anperta [Taymu. 3anoaHeHHE 3ICKTPOHHBIX 000I0UCK.
OIIK-1.1[14 , CreKTpH! mesoYHbIX MeTaintoB. [IpaBuio oroopa. Dddekr
OIIK-1.1 A1, 3eemaHa. MyJIbTUIUIETHOCTb CIIEKTPOB U CIIMH AJICKTPOHA.

OIIK-1.1 2 Crno>keHrie MOMEHTOB UMITYJIbCa B aTOME. AHOMAIBHBIN 3 PEeKT
3eemana. [llupyHa U CIIBUT CHIEKTPAIbHBIX JIUHUH.

5 |OIIK-1.143, Tema 5. Jlazepst [ornomnienne, CHOHTaHHOE U BBIHYXKJICHHOE HCITyCKaHHUE
OIIK-1.1114 , n3nydenust. Besox dopmyisr [Tnanka no DiHmreiny. Kunernka
OIIK-1.1A1, BBIHY>K/ICHHBIX Iepexoa0B. VIHBepcHas 3aceneHHOCTh YPOBHEH U
OIIK-1.1/12 croco0sl ee co3nanust. PesonancHoe noromenue. Jlazeps

(pyOuHOBBII U renuii-HeoHOBBIN). Tpex U YeThIpeXypOBHEBbIE
cxeMbl. Henuubelinas ontuka.

6 |OIIK-1.143, Tema 6. Monekynbl U KpUCTaJIIbL OHeprus Moinekyisl. KonebaTenpHble 1 BpamaTeIbHbIE YPOBHU.
OIIK-1.1[14, Monexkynspasle ciekTpbl. KoMOHHAIIMOHHOE paccesHue CBeTa.
OIIK-1.1A1, Kpucramnugeckas pemerka. TemnoéMkocTs kKpucTanaoB. GOHOHBL
OIIK-1.M/12 Dddext Méccbayapa.

7 |OIIK-1.143, Tema 7. MUKpOCKOTIHS CKaHUPYOUIHN 3JICKTPOHHBI MUKPOCKOII (I€TEKTUPOBaHNE
OIIK-1.1]14 , BTOPUYHBIX YJIEKTPOHOB, JETEKTUPOBAHUE OTPAKEHHBIX
OIIK-1.1A1, 3JIEKTPOHOB, JIEMEHTHBIH aHAJIN3 — SHEPTOANCIIEPCUOHHBIN
OIIK-1.1J12 aHaJN3, BOJHOUCIIEPCHOHHBIN aHAIN3); ABYXJIy4eBOH

MHUKPOCKOIT; aTOMHBIN CUJIOBOM MUKPOCKOIT; PEHTT€HOBCKUI
mddpakromerp; PamaHOBCKHIT MEUKPOCKOIT; KOH(OKAIBHBIN
MMKPOCKOII, 3JUIMIICOMETP; MpobuaoMeTp; Tomorpad.

8 |OIIK-1.1A43, Tema 8. ®usnka aTOMHOTO Apa CTtpoeHue aTOMHOTO pa. 3apsil, pa3Mep U Macca aTOMHOTO sipa.
OIIK-1.114 , MaccoBoe u 3apspoBoe uncia. Coctas siapa. Hykionsl. M3oTormsbl.
OIIK-1.1 A1, [ToHsTHE O CBOHCTBAX W MPHUPOC AACPHBIX CHUIL. DHEPTHS CBA3U
OIIK-1.112 snpa. Y aenbHas SHeprus CBS3H sJpa U €€ 3aBUCUMOCTh OT

MaccoBoro uncna. KamensHas u 0601049edHas MOJSIH SAPaA.

9 |OIK-1.113, Tema 9. SnepHble peaknuu PammoakTuBHOCTB. 3aKOHOMEPHOCTH O~ U - pactaoB aTOMHBIX
OIIK-1.1[14, anep. 3aKOH paJHoaKTUBHOTO pacnana. AKTUBHOCTb. Jlo3uMeTpusi.
OIIK-1.1/11, SnepHble peakliiu ¥ 3aKOHBI COXpaHeHus. Peakiuu neneHus.
OIIK-1.1 12 Lennas peakuus. Peakius cunresa. SlnepHas u TepMosaepHas

SHEPreTHKa.

10 |OIIK-1.113, Tema 10. DnemeHTapHbIE YaCTUIIBI ®yHIaMeHTaIbHbIE B3aUMOACUCTBUS. DIIeMEHTapHbIE YAaCTHIIBI U
OIIK-1.1[14 , anTuvacTuel. KBapku. Buapl B3anmoneicTBuid ¥ uX 00beAMHEHNE
OIIK-1.1A1, B paMKax enuHoi Teopun. Kiaccudukanus sneMeHTapHBIX
OIIK-1.112 yacTul. MeTopl MOMyYeHUs U HAOIIOICHUS 3IIEeMEHTapHBIX

yactull. Kocmuueckue Jiyud. Y CKOpUTEIH YaCTHIL
3.2. Hepeqeﬂb pasaejgoB, TEM OUCHUIIJIUHBI TJdA CaMOCTOATECJABHOI0O HM3YUYCHHSA
00yYarOIIUMHCS

Paznenbl 1 TeMbl AUCHUILIMHBL ISl CAMOCTOSITENIFHOTO U3YUYeHUS 00Yy4aloIMMUCS B IPOTpaMMe He
IIPELyCMOTPEHBI.




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 | O | OK | P3 | /TP
1 2 3 4 5 6 7 8 19110
4 cemecTp

Pasznen 1. Onrrika

Tema 1. OCHOBHBIC 3aKOHBI ONTHKH

0 JI3 OCHOBHBIC 3aKOHBI OIITUKH 2 J1 1
1 C3 OCHOBHBIC 3aKOHBI ONTHKH 4 T 1 1
2 JI3 OCHOBHBIC 3aKOHBI ONTHKH 2 J1 1 1
3 C3 OCHOBHEBIE 3aKOHBI OIITUKH 2 T 1 1
4 JI3 OCHOBHBIE 3aKOHBI ONTHKH 2 pi| 1 1
5 JITI3 OCHOBHBIE 3aKOHBI OIITUKH 4 T 1 1 1
6 JI3 OCHOBHBIE 3aKOHbI ONTHKH 4 pi| 1 1 1
Tema 2. UnTtepdepenuus
7 JI3 Wnrepbepenims 2 J1 1 1 1
8 C3 Nurepdepenuys 2 T 1 1 1
9 JI3 Wnrepbepenims 2 J1 1 1 1
10 JITI3 WHTtepdepeHius 4 T 1 1 1
Tema 3. ludpakuus ceera
11 JI3 Jlndpakius cBeTa 2 J1 1 1 1
12 C3 Judpakius ceeta 2 T 1 1 1
13 JI3 Judpakius ceera 2 J1 1 1 1
14 JITI3 Judpakuws cBera 4 T 1 1 1
15 JI3 Judpakuwst cBera 2 J1 1 1 1
16 C3 Jlndpakims ceera 2 T 1 1 1
Tema 4. ITonsipusanms cBera
17 JI3 TTonspuzanms csera 2 pil| 1 1 1
18 JITI3 [Tonspusanus cBeTa 4 T 1 1 1
19 JI3 Ilonspusaiuys cBeTa 2 J1 1 1 1
20 C3 Ilonspusaliys cBeTa 2 T 1 1 1
21 JI3 Ionspusaliys cBeTa 2 J1 1 1 1
22 JITI3 Tloaspu3sanus cBeTa 4 T 1 1 1
Tema 5. BzaumoaeicTBHE 3SKTPOMATHUTHBIX BOJH C BEIIECTBOM
23 JI3 BsanmoneiicTBiE 3IEKTPOMAarHUTHBIX BOJIH C 2 I 1 1 1
BEIIICCTBOM
24 C3 B3aumopeiicTBue 351eKTpOMarHuTHBIX BOJIH € 2 T 1 1 1
BEIICCTBOM
25 J13 BsanmoneiicTBuiE 3IEKTPOMATHUTHBIX BOJH C 2 pi| 1 1 1
BEIIIECTBOM
26 JIII3  |B3aumopeicTBUE 3IEKTPOMArHUTHBIX BOJH C 4 T 1 1 1
BEIIECTBOM
27 I3 BsaumoneiicTBre 311€KTPOMarHUTHBIX BOJIH C 2 A 1 1 1
BEIICCTBOM
28 C3 BsanmoneiicTBiE 3IEKTPOMAaTHUTHBIX BOJIH C 2 T 1 1 1
BCIIICCTBOM
Tema 6. KBanToBasi ontrka
29 JI3 KBaHTOBas onTHkKa 2 J1 1 1 1
30 C3 KBaHTOBas onTHKa 4 T 1 1 1
31 JI3 KBaHTOBas onTHKa 2 J1 1 1 1
32 C3 KBaHTOBas onTHKa 4 T 1 1 1
33 KP Texyrmii pyOeKHbIH (MOIYIbHBIN) KOHTPOJIb. 4 P 1 1 1 1
Bcero B cemecTpe 90 34 1 331 29




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 | OI | OK | P3| JIP
1 2 3 4 5 6 7 8 9 110
5 cemecTp

Pasnen 1. AtomHas (u3nka

Tema 1. Teopus aroma Pesepdopra-bopa
35 JI3 Teopus aroma Pezepdopma-bopa 2 J1 1 1 1 1 1
36 C3 Teopus aroma Pesepdopna-bopa 4 T 1 1 1 1 1
37 JI3 Teopus aroma Pesepdopna-bopa 2 J1 1 1 1 1 1
38 C3 Teopus aroma Pesepdopna-bopa 2 T 1 1 1 1 1

Tema 2. BoiHOBBIC CBOKCTBa MaTepUH
39 JI3 Bos1HOBBIE CBOMCTBA MATEPUH 2 J1 1 1 1 1 1
40 JITI3 BoaHoBbBIE CBOWCTBA MATEPHH 4 T 1 1 1 1 1
41 JI3 BoHOBEIC CBOMCTBA MaTepuu 2 J1 1 1 1 1 1
42 C3 BotHOBEIE CBOMCTBA MaTepuun 2 T 1 1 1 1 1

Tema 3. OCHOBBI KBaHTOBOH MEXaHHKH
43 JI3 OCHOBBI KBAHTOBOH MEXaHHMKHU 2 J1 1 1 1 1 1
44 JIII3 OCHOBBI KBaHTOBOH MEXaHHMKH 4 T 1 1 1 1 1
45 JI3 OCHOBEI KBaHTOBOH MEXaHHUKHU 2 I 1 1 1 1 1
46 C3 OCHOBEI KBaHTOBOH MEXaHHUKHU 2 T 1 1 1 1 1
47 JI3 OCHOBBI KBAHTOBOH MEXaHHMKHU 2 J1 1 1 1 1 1
48 JITI3 OCHOBBI KBAHTOBOH MEXaHHMKHU 4 T 1 1 1 1 1

Tema 4. MHOTO3JICKTPOHHBIE aTOMBI
49 JI3 MHOT03JICKTPOHHBIE aTOMBI 2 J1 1 1 1 1 1
50 C3 MHOTr03J1€KTPOHHBIE ATOMBI 2 T 1 1 1 1 1
51 JI3 MHOTr031€KTPOHHBIE ATOMBI 2 J1 1 1 1 1 1
52 JITI3 MHOT02€KTPOHHBIE AaTOMBI 4 T 1 1 1 1 1

Tema 5. Jlazepsl
53 JI3 Jlazepsl J1 1 1 1 1 1
54 JI3 Jlazepsl J1 1 1 1 1 1

Tema 6. MoaeKyJIbl H KPUCTAJLIBI
55 JI3 MoneKyabl H KPUCTAIIbI 2 J1 1 1 1 1 1
56 JITI3 MoJieKyJIbl ¥ KPHCTAJUIBI 4 T 1 1 1 1 1
57 JI3 MoseKy bl ¥ KPUCTAILIBL 2 J1 1 1 1 1 1
58 C3 MoaeKy bl ¥ KPUCTAILIBL 2 T 1 1 1 1 1

Tema 7. Mukpockonus
59 JI3 MHuKpocKonus 2 J1 1 1 1 1 1
60 JITI3 Mukpockonus 4 T 1 1 1 1 1

Tema 8. dusrka aTOMHOIO siIpa
61 JI3 Du3nrKa aTOMHOIO siipa 2 J1 1 1 1 1 1
62 C3 Du3uKa aTOMHOIO siipa 2 T 1 1 1 1 1

Tema 9. SAnepHbie peakuyuu
63 JI3 SlnepHble peakiun 2 J1 1 1 1 1 1
64 C3 Sl mepHble peakiuu 4 T 1 1 1 1 1

Tema 10. DiieMeHTapHbBIE YACTHIIBI
65 C3 DIIeMEHTapHbIE YACTHUIIB 2 T 1 1 1 1 1
66 KP Texyiuii pyOeKHBII (MOIYIbHEIN) KOHTPOJIb 2 P 1 1 1 1 1
67 D TIpomMexxyTOUHAs aTTeCTaIUs 9 TTA 1 1 1 1 1

Bceero B cemecTpe 89 32 [ 32 [ 32 132] 32
Bcero no jucuuniinne 179 66 | 33 | 32 [65] 61

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

YciaoBHBIE 0003HAYCHUSA




Bunpl yueOHBIX 3aHATHIT*

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

Buapl Texymero kontpods ycneBaemoctu (BTK)**

Buasl Tekyero KOHTpoJIst Coxpaménnoe Conepixanne
ycneBaemoctH (BTK) HauMeHOBaHUe
Texymmuit Juctmmmaupytommii | JI | KorTpons nocemaemocTr 3aHATHI 00y9aroIMCst
JTUCLMILTMHUPY IO
KOHTPOJIb
Texymmii TeMaTU4ecKuil TemaTuueckuit T | Ouenka ycBoeHUs 00y4JaronuMcs 3HAHIH, yMEHUIT U OIIbITa
KOHTpOJIb MPaKTUYECKOH AesTeNbHOCTH MO TeME 3aHATUS
Texymuit pyOexHbIi Py0exHbIit P | Ouenka ycBoeHust 00y4aromuMcst 3HaHUH, YMEHUH U OTbITa
KOHTPOJb MPaKTUIECKOH AESATEIFHOCTH MO TeMe (pa3aery, MOIYIIO) TUCIUILTHHBI
®opMBI TPOBEICHUSI TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH 00yJaromuxcs ***
Ne | opmbl npoBeJeHUS TEKYIEro KOHTPOJIS Texnnyeckoe u Bo3Mo:kHOCTh IPOBeJeHUS TEKYLIEro
ycneBaemocTu odyuaromuxcs (PIITKY) COKpalIéHHOe KOHTPOJISI yCIIeBaeMOCTH 110 BUIaM
HaHMeHOBaHHe KOHTPOJIA
pi | T P
1 | KonTpousbs npucytcrBus [IpucyrcrBue KIT | +
2 | Onpoc nUCbMEHHBII Onpoc nuceMenHsiit | OIT +
3 | Onpoc KOMOMHHPOBAHHEIN Omnpoc OK
KOMOMHHPOBaHHBIN
4 | PemeHue npakTu4eckon (CUTyallMOHHON) [IpakTuueckas P3 +
3amaqn 3amaqa
5 | IIpoBepka nabopaTopHOi pabOTE JlaGoparopHast JIP +
pabora




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

5.1. ®opMBbI IPOMEKYTOUHOM ATTECTALNH

CemecTp ®opma ®dopma npoBeaeHHsI MPOMEKYTOYHON aTTeCTAINH
MPOMEKYTOYHOI
arrecTanuu****

1 2 3

4 _

CeMecTp

5 OK3aMeH Kontpons npucyrcrsus, Onpoc nucsMeHHBIH, Onpoc KOMOMHUPOBAaHHBIH, Pemmenne

ceMecTp HpaKTUYeCcKo# (CUTyaloHHO#t) 3anaun, [IpoBepka nabopaTopHOil paboThI

YcioBHBIC 0003HAYCHHS ****

DopMbI MPOMEKYTOYHOH ATTECTALIMH

CoxpanménHoe HAaMMeHOBaHHE

DK3aMeH

DK3aMeH |9




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
CooTBeTCTBHE OLIEHOK
Brn sanaTHi ®DopMbl NPOBeIeHNsT TEKYLIEro Koa-Bo . Makec. koa- CHTHHIOBLIM GAJLIAM
KOHTPOJISI ycIIeBaeMOCTH KOHTpoJIel | B0 06aJLU10B
TK|BTK|Ot.. | Xop.| YioBiL.
JlaboparopHo- JITI3| IIposepka maboparopHoit pabotsl | JIP 6 60 B| T 10 7 4
MPAKTUYECKOE 3aHITHE
Pemenne npakTuueckoit
CeMmuHapcKoe 3aHATHE C3 (Curyamonnoi) 3aaun P3 10 100 B| T 10 7 4
KoHnTponbHas pabora KP Onpoc MucbMEHHBIA 0)11 1 351 B | P |351]234 117
CyMMa 0aJlIoB 10 JTUCIMILINHE 38 CEMECTP 511
5 cemecTp
CooTBeTCTBHE OLIEHOK
Brn sauaTHii ®DopMbl POBeIeHHUs TEKYLIEro Koa-Bo . Makec. koa- P Ty P—
KOHTPOJIS ycIIeBaeMOCTH KOHTpoJIel | Bo 0aJUI0B
TK|BTK | Ot.. | Xop.| YioBiL.
JlaboparopHo- JITI3| IIposepka mabopatopHoit pabotsl | JIP 6 60 B| T 10 7 4
MPAKTUIECKOE 3aHITHE
Pemenue npakTuueckoit
CeMmHHapcKoe 3aHATUE C3 (cHTYaIONHOM) 38AH P3 9 90 B| T 10 7 4
Konrponbnas pabora KP Onpoc MMCbMEHHBIN OI1 1 351 B| P |351]234 117
Cymma 0ajuIoB 10 IMCHMILIMHE 33 CEMECTP 501

Kpurepun BbIcTaBJIeHUSI OLEHOK NPH MPOXOKIAEHUU NMPOMEKYTOYHOI aTrTecTanuu B ¢gopme
3a4yeTa (HAa OCHOBAHUM PEeMTHHIA yCIEBAeMOCTH 00Y4aloUIerocss M pe3yjbTATOB IMPOXOKIAEHUS
TeKylero pyoes;KkHOro KOHTPOJISl 0 AUCHUILVIAHE (MOIYJII0) UJIM €€ YaCTH B ceMecTpe)

4 cemecTp

MIxkana Kpurtepuu BbicTaBJICHHS] OLICHKH
OLICHUBAHUS
«32aYTEHO» PeiitiaroBeIii 6aur — He MeHee 60 % (ae menee 302 6aioB)

u

[Moy4eHue OIEHKHU HE HIKE «YIOBICTBOPUTEIBHOY 3@ MPOXOXKIECHHE KAXKOT0 TEKYIIEro pyOeKHOr0 KOHTPOJIS B
ceMecTpe

«He 3auTeH0» |PeiitunroBsril 6amn — menee 60 % (mMenee 302 GamioB)
W/UITH
[Nomy4eHne OLIEHKN HUKE «YIOBIETBOPUTEIBHOY 32 IPOX0KICHUE XOTS OBl OJHOTO TEKYIIEro pyOe:KHOTO KOHTPOJIA B
CEeMECTpE WIH HE MIPOX0KICHHE PYOSIKHOTO KOHTPOJIS

Kputepun BbICTaBJIeHHSI OLIEHOK NMPH MPOXOKIACHUU NMPOMEKYTOUHOI aTTecTanuu B ¢gopme
JK3aMeHa (HA OCHOBAHMU PeHTHHra YCHeBaeMOCTH O00y4Yalwlerocs M pe3yJbTaTOB
MPOXO:KIEHHUS TeKYIIero py0es;KHOro KOHTPOJIs 0 IMCIHUIIMHE (MOAYJ/II0) WU €é 4acTH)

5 cemecTp



IlIkayia oneHMBAHUSA

Kputepun BhICTABJIEHHS OIEHKH

«OTJIMYHO» PeiitunroBsiii 6ayut ve Meree 90 % (He Menee 900 6atoB)
"
IMosyueHNe OLIEHKH HEe HUKE «YIOBJIECTBOPUTEIILHOY 33 IPOXOXKACHUE KAXKIOr0 TEKYIIEro pyoeKHOro
KOHTPOJISL B CEMECTPE

«XOpouIo» Peitrunrossiii 6amt He MeHee 75 % (He MeHee 750 6aioB)

u
[MoyyeHue OLEHKHU HE HIDKE «YIOBICTBOPUTEIBHOY 3a MPOXOKICHHUE KAXIOT0 TEKYIIEro pyOeKHOro
KOHTPOJISL B CEMECTPE

«YyTOBJIETBOPUTEIBHO»

Peiitunroserii 6amn ve menee 60 % (e menee 600 6amtoB)

u

[MonyyeHue OLEHKH HEe HIKE «YIOBICTBOPUTEIBHOY 3a MPOXOKICHHE KaXI0T0 TEKYIEro pyOekKHOro
KOHTPOJISL B CEMECTPE

«HEYAOBJETBOPUTEJIbHO»

PeiitunroBerit 6amn menee 60 % (Menee 600 6anoB)

u/nunu

IMonydyeHue OLEHKHU HIDKE «yIOBIETBOPUTEIBHOY 32 MIPOXOKIEHHE XOTSI ObI OJJHOTO TEKYIIETO PyOEKHOTO
KOHTPOJISL B CEMECTPE HIIM HE MPOXOKICHHE PYOEKHOr0 KOHTPOJIS
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11.
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15.
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17.

18.
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20.
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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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23.
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26.
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33.

34.
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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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17.

18.
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

. 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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P . a a x . x x

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

cneruannrera 1o cueruanbaocty 30.05.01 Menuimuackas OMOXUMUS
HaIpaBJIeHHOCTH (Mpoduis) MeauuHCcKass OMOXUMHS

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. YueOHo-MeTOAMYECKOE, HH(POPMAINMOHHOEC M MAaTEPHAJILHO-TEXHHYECKOe olecmedeHue
AUCHMILTUHBI
9.1. IlepeyeHb JTUTEPATYPHI 0 JUCHHUIJIMHE:

Ne HaumMeHnoBaHue, aBTOp, o U MeCTO H3AaHUS Pexomenayercs npu KosmmyecTBo DJIeKTPOHHBII
n U3yYeHUH pa3/ieioB 3K3eMILISAPOB B ajpec pecypca
/1 JTHCIHMTIIIHHBI 0MO0JINOTEKE
1 2 3 4 5
1 [Kypc obmeit ¢pusuku: yaeGHOE TOCOOHE IS BY30B, Onrtuka AToMHas pu3nKa 0 https://e.lanbook.

Casennes U. B., 2024 - 2025 com/book
/390626
2 |Kypc ¢usuxu: yaebHoe mocobue Iyist ”HKEHEPHO- Onrnka AToMHas QU3NKA 98
TEXHUYECKHX CIIelHalbHOCTel By30B, Tpodumosa T. U.,
2024 - 2025
3 |3amaun no obmeit ¢pusuke, Uponos U. E., 2024 - 2025 Onrrka AToMHas QU3HNKa 0 https://e.lanbook.
com/book
/392375

9.2. IlepeueHnb pecypcoB MHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOH ceTu «VHTepHET», B TOM
yucje npodeccHoHAIbHBIX 023 TaHHBIX, HE00X0AMMBIX IJIsi OCBOECHUS JUCIIUIJIMHBI

PR

9.3.

PubMed

eLibrary

OBC «Jlanby» https://e.lanbook.com/

Poccwuiickas HarmoHnanpHast Oudimoreka https://nlr.ru/

Hepeqeﬂb I/IH(l)()pMaIII/IOHHBIX TeXHOHOFHﬁ, HCIMOJB3YyEMbBIX IIPpU OCYIIECTBJIICHUU

o0pa3oBaTe/ILHOIO Mpouecca Mo JUCHUILUINHE, BKJIYAs NepedyeHb MPOrpaMMHOro odecneveHust
U UHGOPMAIMOHHBIX CIPABOYHBIX CHCTeM (IPH HAJTUYHMH)

R

LR

1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

1. MS Windows B penakuusix: 7 Pro, 10 Pro, 11 Pro (x86, x64) — nmutien3us 6eccpodHo
2.

MS Office B pengakiusx: «Standard», «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —
JUICH3US 6€CCPOUHO

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

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

Adobe Acrobat Reader — cBo6oiHO pactipoctpansemoe 110

I"apanT (cripaBouHas npaBoBas cuctema) — auueHsus 10 31.07.2027

FastStone Image Viewer — cBob60oaHO pacnpoctpansemoe 110

SAnnexc bpaysep mis opranuzanuii — cBoO0HO pacipoctpansiemoe [10

[Tnardpopma «1C:IIpennpusrue 8», koudurypamun «1C:JJoKkyMeHTOOOOPOT rocyAapCTBEHHOTO
yupexaenusn», «1C:Yausepcurer [IPODy, «1C:MeauuuHa» — nuueH3usi 0ecCpouHo

. Enunas um¢poas obpasoBarenvHas cpena PHUMY wum. H.U. IluporoBa — coOcTBeHHas

paspabdorka PHUMY

MTC JIunk mnatdopma ass nposeneHust BeOnHapoB — aunen3us 10 04.07.2027 r.

Antusupyc Kaspersky endpoint Security — nmunensus o 19.09.2027 r.

Apxusarop 7-Zip — cBoboaHO pacrpocrpansemoe [10

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

Cucrema ymnpasienust ooyuenuem (LMS) — muniensust 6eccpounas

Ubuntu — cBo6oxHo pactpoctpanseMoe [10 (OC ¢ OTKPBITEIM UCXOIHBIM KOJIOM)

Debian — cBo6oano pacnpoctpansemoe [10 (OC ¢ OTKPBITHIM HCXOJHBIM KOJIOM)
ABTOMaTH3MpOBaHHAs 00pa30BaTENIbHAS CPE/la YHUBEPCUTETA

MTS Link

BamibHO-peiiTHHTOBas cHcTeMa KOHTPOJIS KauyecTBa OCBOEHUS 00pa30BaTEeIbHON MPOTpaMMBbI B
aBTOMATU3MPOBAHHOW 00pa30BaTEIILHON CUCTEME YHUBEPCUTETA.

Google Chrom, www.google.ru/intl/ru/chrom/browser/privacy/eula _text.html, (32 mir.), cpok
JEUCTBUS JIMLIEH3UU: OECCPOUHO

Bupryanphslii npaktukym "®uznkon"



23. Mozilla Firefox, Mozilla Public License, www. Mozilla.org/MPL/2.0, (32 wr.), cpok aeiicTBust
TUIEeH3UH: 0€CCPOIHO

24. Office Standard/ Professional Plus 2010 with SP1, mor. Noe 65164326 ot 08.05.2015 (32 miT.),
AO «CodtJlaiin Tpeita», CpoK NEUCTBUS JUIICH3UN: O€CCPOUHO



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 |Aynutopus Jyid IPOBEICHUS 3aHATHIH CEMUHAPCKOI0 TUIMA (MIPAKTUYECKUX Jlocka mapkepHas , [Ipoextop
3aHATHI), Ta0OPaTOPHBIX MPAKTUKYMOB, JJaOOPAaTOPHBIX PadoT, MYJIBTAMEIUITHBINA
JIEMOHCTPAIMOHHBIX SKCIIEPUMEHTOB TPYIIIOBBIX ¥ MHMBUTyaTbHBIX
KOHCYJBTAIUH, TEKYIIETO0 KOHTPOJIS U IPOMEXXYTOTHON aTTeCTallnH,
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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