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Pabouas nporpamMma TUCIUMIUTHHBL « PeHTreHo(a3oBblii anaau3» 11 00y4aomuxcs 1o
cnemmansHocTH 04.05.01 OynpamenTanpHas ¥ NPUKIAAHAS XUMHAS, COCTABIECHA HA OCHOBAHUM
DenepanbHOrO rOCYAapCTBEHHOTO 00pa30BATENBHOTO CTAHAAPTA BHICINEr0 OOpa3OBaHHA —
cnempanutTeT 1o crneimansHocTd  04.05.01 dynnameHTambHasS W NPUKIAAHAS  XHMUS,
YTBEPXKICHHOTO Mpuka3oM MunucrepcTBa obpa3oBaHus U Haykd Poccuiickoit denepanun ot
I3mona 2017 r. Ne 652 (c m3M. m pom.), Tlopsaka OpraHM3alM M OCYIIECTBIEHMS
00pa3oBaTeNbHON NEATENHHOCTH 0 00pa30BaTENBHBIM MPOrPaMMaM BBICHIETO 00pa30BaHus —
nporpaMvaM 0OakanaBpuaTta, NpOrpaMMaM CHEHMAIMTETa, [POrpaMMaM MarkcTparypsl,
YTBEPXKICHHOTO IMPHKa30M MuHHMCTEpCTBA HAayKH W BhiCHIEro o0pasoBaHus Poccuiickoi
®enepamnu ot 06 anpens 2021 r. Ne 245 (¢ W3M. ¥ [IOIL.), B COOTBETCTBUH C YYEOHBIM IIJIAHOM,
yTBepXICHHBIM YueHbiM coBeToM CI'BOY BO «Jloul'Y» mist nabopa 2024 roza.

Pazpabotumk:
JOLEHT KadeaApsl HEOPTraHWIECKOM XHUMHUM, »
K4HJ. X¥M. HayK, JOLCHT g/w/ 7 H.B. sl6noukosa

Pabouas nporpamma oznobpeHa Ha 3acenanuu Kadepsl HEOPraHUYECKON XUMHHU.
TIporokon ot 26.03.2024 r. Ne 14

3asenyromuit kadempoi g //y 7,/ p H.B. sI6n0ukoBa
COI'’'TACOBAHO: o

/
Jexan xuMu4eckoro (aKyIsTeTa [)//7// L C.T. baxtun
28.03.2024 . /

VuebHo-MeToqMIecKas KOMHUCCHI XMMHYECKOTO (JaKyIbTeTa

ITporoxonm ot 27.03.2024 r. Ne 2.
Tpencenarems M P.W. JIsra

Pykopogurens 0CHOBHOH MPOo(ecCHOHAILHOM
00pa3oBaTenbHOM MPOTPAMMEL,

KaHJ. X|M. HayK, JTOLl. @/Qﬂ/// O.B. bapanosa
28.03.2024 r. (/
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1. MECTO JUCLIUIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHON ITPOI'PAMMEBI

1.1.  TpeGoBaHus K MpeABAPUTEIHHOM MOATOTOBKE O00YYAIOIIUXCs, MPEALIECTBYIOIINE
U COITyTCTBYIOILUE IUCUUIUIMHBI, HA KOTOPBIX OCHOBBIBACTCSI U3yUEHUE JTAHHOM:

JAUCHUIUIMHBI NPOTpaMMBI CIICHAATIUTCTA: HeOpFaHI/I‘-IGCKaSI XHUMMUA, Ddusnueckas XHUMHUA,
Kpucrannoxumusi, OCHOBbI HEOPraHUYECKOTO CHHTE3A.

JIMCUUMIUIMHBI, KypcoBble pabOThl M MPAKTUKH, IS KOTOPHIX OCBOCHHE JaHHOU
JTUCIUIUIMHBL HEOOXO0IMMO KaK IMPeIIIeCTBYIOIIEE:

HpOI/I?)BOI[CTBeHHaSI MpaKTUKa: MpCaAAUITIIIOMHAA.

2. OIIMCAHME INCLUIIIMHBI

2.1. O6mras xapakTepucTuKa

HanmenoBanue nokazarens 3HavyeHHe noKa3aresis
HazBanue oO6pa3oBareiabHOI porpaMMbl 04.05.01 ®ynpameHTasbHas MU TNPUKIAAHAS
XuMus (TTporpamMma CreruaanTeTa)
[udp 1 Ha3BaHUE B COOTBETCTBUHU C b1.B.JIB.5. Pentrenoga3oBslii aHanu3
y4eOHBIM JIAHOM
YacTe 00pa3oBaTenbHON TPOTrPAMMBI BapuaTnBHas 9acThb: BEIOOD CTy/ICHTA
KoimuecTBO 3a4eTHBIX €IUHULL BCETO YAaCOB 5/180

2.2. Pacnpenenenue 4acoB 1o GopmMam U neproaaM o0yueHHs

OO011Eee KOJIUYECTBO YaCOB
o
= CaMOCTOSI-
dopma 2| 8 6 . @
S 2 JIEKLIU- nabopa- | TpaKTu- TEJLHON opma
00yueHus & S BCETO
5 OHHBIX TOPHBIX YECKUX padoThI+ KOHTPOJIS
KOHTPOJIb
Ounas 5 9 39 26 - 115 180 DK3aMeH

3. HIEJM JUCHUITJINHBI

[IpnoGpereHne cTyJeHTaMH HaBBIKOB OIpeneieHHsl (Pa3oBOro cocraBa KpPUCTAIOB U
MOPOIIKOB € TMOMOIIBI0 PEHTIeHO(A30BOTO aHajdM3a, KaK OCHOBHOTO METOJa HCCIEIOBaHUS
CTPYKTYpbI TBEPIbIX BEILIECTB.

OBnaneHue CTyJeHTaMU 3HAHMA W YMEHUH MO (HU3UKE PEHTTEHOBCKOTO H3JIyYEHUS,
PEHTTeHOBCKOM ammaparype, MeroaaMm (a3oBOro aHajlin3a, MO0 TEeOMETPUM U CHMMETPHH
BHEIIHUX (POPM KPHUCTAJUIOB, KPHUCTALUTUYECKOM pPELIeTKH, KPUCTAIUTMYECKOW CTPYKTYPHI,
3HaKOMCTBO C TMPHUHIMIIOM paboThl M YCTPOHCTBOM PEHTIC€HOBCKOIO JH(paKkToOMeTpa;
NOJyYeHHE HABBIKOB IMPOOOMOJATOTOBKH; TEOPETUUYECKUX 3HAHUH O ChEMKE IU(PPAKTOTpaMM,
aHaIM3 U paciin@poBKa peHTTeHOrpaMM 00pa3lioB HEM3BECTHOTO COCTaBa METOAOM CPABHEHHUS C
PEHTTEeHOTpaMMaM{  3TaJOHOB, HWHIMIMPOBAHWE PEHTTEHOIPAaMM KpPUCTAJUIOB Pa3IHMYHBIX
CUHTOHUM.

4. KOMHIETEHIUN OBYHAIOIIETOCS, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHUMA KOMIIOHEHTA OBPA30OBATEJIbHOU ITPOI'PAMMEI, X
NHANKATOPBI U TNTAHUPYEMBIE PE3YJIbTATBHI OBYUEHUA

4.1. Kommereninu
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[IK-1. Cnocoben mianupoBaTh pabOTy W BBIOMpATh aJCKBATHBIC METOABI PEIICHUS
HAYYHO-HCCIIEIOBATEIbCKUX 3a/1a4 B BEIOPAaHHOW 00JaCTH XUMUU, XUMUYECKOW TEXHOJIOTUH WIIN
CMEXHBIX C XMMHEH HayKaxX.

4.2. NunukaTopbl KOMOETEHIIUN

[IK-1.1. BriOupaeT sKCeprUMEHTAIBHBIC U PACYETHO-TEOPETHUCCKUE METOJIbI PEIICHHUS
MOCTaBIICHHOM 3a/1a4¥l UCXO/Isl U3 UMEIONINXCS MAaTEPUATbHBIX M BPEMEHHBIX PECypCoB

4.3.Pe3ynbrarel 0Oy4eHUS

[IK-1.1.1. 3HaeT cBA3b KPUCTAJUINYECKON CTPYKTYPBI C COCTABOM, XUMUYECKOU CBSI3BIO U
CBOMCTBaMH MPOCTHIX BEIIECTB M COCAUHEHUH, YCTPONCTBO U MPUHIMI PabOThl PEHTI€HOBCKHUX
TpyOOK M PEHTTEHOBCKOTro AudpakTOMeTpa B IIEJIOM, NpPaBWUJIa TEXHUKH OE30MACHOCTH MpH
paboTe Ha  PEHTTeHOBCKUX  yCTaHOBKAaX, METOAbl MPHUIOTOBICHUS  00pasLoB  JUIs
TU(GPAKTOMETPUUECKHUX MCCIEAOBAHUN, METOIBI TPOBECHUS KAYECTBEHHOTO (ha30BOT0 aHATN3A.

IIK-1.1.2. VYmeer BbIOMpaTh aHOM © GUIBTP; TMPOMEPATh U PACCUUTHIBATH
PEHTTEeHOTpaMMYy; IPOBOJAUTH (Pa30BBIN aHAIN3 C TOMOIIBIO IEKTPOHHOM 0a3bl JAHHBIX.

ITIK-1.1.3. Brameer pu3nko-XMMUYECKUMH METOJIaMU aHAJIM3a COCIMHEHUI; CTIoco0aMu
WHAWIMPOBAHMS PEHTTCHOIPAMM; BO3MOXKHOCTSMH IIOMCKAa HEOOXOoIuMoil uHpopManuu B
HAy4yHOM W CIPaBOYHOM JHTEparype; mpueMaMu O(OpMIIEHHUS pe3yibTaTOB JKCIEpUMEHTa U
paciuppoBKHU HX.

5. TIPOI'PAMMA JUCIHUIIIMHBI

HasBanue TeMbl Kpatkoe conepsxanne TeMbl (BOMPOCHI TEMBI)

1.1.BBenenue. OtkpeiTue PeHTreHOM HOBOIO
Buma Jyueddr (1895). VYcraHoBnenume wux

Paspen 1. Tlpupoaa peHTI€HOBCKOTO npupozbt Jlays.
. - PEPOMED 1.2. Otkpeitue Jlebaem wu Illeppepom wmetona
M3JTyYeHHUs
OPOILIKA.

1.3.IlpeumyniectBa W HENOCTAaTKA  METOJOB
MOHOKPHUCTaJIJIa ¥ TOPONIKA.

Paznen 2. CrieKTpbl HCTTyCKaHUS 2.1. CnekTpsl CIUIONTHOM U XapaKTePUCTUUECKHIA.
2.2. Hanpsbxenue Bo30yKICHHUS.

2.3. KOMIIOHEHTBI PEHTI€HOBCKUX TOJIOC, UX
B3aMMHOE PACMOJI0KEHUE U UHTEHCUBHOCTH.

2.4. HNHTEHCUBHOCTH CIUIOLIHOTO u
XapaKTEPUCTUUECKOTO U3ITyUCHHUSI.

2.5. Bo1bop HampsiKeHUs1 Ha aHO/IE TPYOKH.

2.6. 3akoH Mo3znu.

Pa3znen 3. CrnexTpsl NOMIOUIEHUS 3.1. Buagel B3aUMOJEHCTBHUS PEHTTEHOBCKHX
Jydeld ¢ BEIIEeCTBOM: OOpa30BaHUE SJIEKTPOH -
MO3UTPOHHBIX Map, GoTodneKTpuueckuii 3G ek,
pacceuBaHUE PEHTIT€HOBCKUX JIyUYEH.

3.2. llornmomieHue  pPEeHTTEHOBCKUX  Jyuei
BEILIECTBOM.

3.3. Koaddumuent mnormomenus: JTHHEHHBIN,
MacCOBBIM, aTOMHBEIM. MX 3aBHCUMOCTH OT
MOJIOXKEHHUS AJIEMEHTa B IEPUOANYECKOI crcTeME.
3.4. Ananutnueckoe M rpaduyecKoe ONHCAHUE
CHEKTpa MOTJIOLIEHUSI.

3.5. Kpaii nosiochl MOrJIOIEeHUsI.

3.6. ®akTOpPHI, KOTOPHIC BIMSIOT HA KO3(PHHUIIUCHT
TIOTJIOIICHHSI.

Pa3neu 4. CnexTpsl B 4.1. Bpibop Mmatepuana aHona M (uibTpa Juis




peHTreHo(a30BOM aHAIN3e

PEHTIEHOBCKOTO  M3Iy4eHHMs IO  CHEKTpaM
MOTJIOLIEHUS U UCITyCKAHUSI.

4.2. Ypasuenue Bynbda-bperros.

4.3. lcnonp3oBaHUE ypaBHEHHSI M €r0 3HAUYCHUE
JUI PEHTT€HOBCKOI'O aHAJIN3a.

Pa3nea 5. CriocoObl peructpanuu
PEHTTEHOBCKOTO M3ITyYECHUS

5.1. CnocoObl perucTpanuu pPeHTTEHOBCKOTO
W3ITy4YeHUsI.

5.2. [punnuun ¢dororpaduyeckoro U
HMOHHU3AI[MOHHOTO CIoco0a perucTpaluu.

5.3. IlpomnopuuoHHBIE ¥ CHUHTHUJUIALIMOHHBIE
CUETYHKHU.

Pa3nes 6. PeHTreHOBCKME yCTaHOBKHU

6.1. PentreHoBckue TpyOKu.

6.2. PEHTIr€HOBCKHE KaMePBI.

6.3. JludppakTomMeTpsl.

6.4. MoHOXpoMaTu3anus U3Jy4eHHsl.

Paznen 7. ®a30BrbIil aHANU3

7.1. Ilpomep ® pacyeT pPEHITEHOIPAMM B
3aBHCHMOCTH OT CIIOC00a PeruCTpalty.

7.2. Pacyer  BenMUMH ~ MEXIUIOCKOCTHBIX
PacCTOSIHUN M OTHOCUTEIHHBIX MHTEHCUBHOCTEH.
7.3. Metonuka ¢a30BOTro aHaiu3a.

7.4. Kaprorexka ASTM, ICPDS.

Pasznea 8. UnauuupoBanue
pPEHTTEeHOTpaMM

8.1. YpaBHeHue 1Sl UHIUILUPOBAHUSI.

8.2. BbIBOA ypaBHEHHs B3aUMOCBS3U MEXIY
napamMeTpamMu  SYEHKH, MEXIUIOCKOCTHBIMU
PacCTOSHUSAMH M MHIEKCAMU IUIOCKUX CETOK JUIs
pa3HbIX CHHTOHHIA.

8.3. WNuauuupoBanue pEHTreHOorpaMm
KyOM4€eCKON CUHTOHHH.

8.4. NuauuupoBanue pEHTreHOorpaMm
TE€TParoHaJbHON CUHTOHUH.

8.5. Nununuposanue PEHTIeHOrpaMM

reKCcaroHaJIbHOM CHHTOHHU.

8.6. Meroapl HMHIUIUPOBAHUS POMOUYECKON U
MOHOKJIWHHOM CHHTOHHH.

8.7. WHauuupoBaHUE PEHTTEHOTPAMM METOJIOM
nmoadbopa  HM3OCTPYKTYPHOTO  COCIWHEHUS U
METOJIOM T'OMOJIOTHH.

8.8. Kpurepun Ha1e:)KHOCTH HHAUIIMPOBAHUS

6. CTPYKTYPA U COAEP)KAHUE NUCHUIJIMHBI

6.1. ®opma o0yueHus: — o4Has, Kypc — 5, cemectp — 9

HaumeHnoBaHnus pa3aenoB U TeM Komiectso dacos
Jlekn. | Jla6op. | IIpakr. | CPC+K | Beero

Pasznea 1. [Ipupona peHTT€eHOBCKOTO 3 2 - 10 15
W3JIYyYEHUS

Pa3nen 2. CriekTpbl HCITyCKaHUS 4 2 - 15 21
Paznen 3. CrieKTpsI OTIIOMIEHHUS 4 2 - 15 21
Pa3nen 4. CriekTpbl B peHTIeHO()a30BOM aHAIIN3e 4 3 - 10 17
Paszen 5. Crioco0bl perucTpanuu 5 4 - 15 24
PCHTICHOBCKOI'O U3JTYYCHUA

Pa3nen 6. PeHTreHOBCKHE yCTAaHOBKHU 5 4 - 15 24




Pa3nen 7. ®a30BbIi aHAIN3 8 6 - 15 29
Paznen 8. MuaumupoBaHie peHTIeHOrpaMM 6 3 - 20 29
NTOI'O 3A 9 CEMECTP 39 26 - 38 180

7. OHEHOYHBIE MATEPUAJIBI (CPEACTBA) U1 TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALINU

7.1. KoHTpOJIbHBIE BOIPOCHI

1. Ycrpo#cTBO M MpUHIMT pabOTHl pEHTTEHOBCKHUX TPYOOK.

2. HempepbIBHBIE ~ PEHTI€HOBCKMM  CHEKTP  H3JIy4EHHS,
PEHTT€HOBCKOTO U3IyUYEHHUsI C TapaMeTpaMHi pEHTT€HOBCKOM TpyOKH.

3. JIuneluaTblii CHEKTp PEHTICHOBCKOTO U3IY4YEeHUs, HEOOXOIMMbIE YCIOBHS JUIs
BO3HUKHOBEHUS XapaKTEPUCTUYECKUX JIMHUM.

4. ITpuHuunsl 0003HaYEHUH XapaKTEPUCTUUECKUX JIMHUHA PEHTI€HOBCKOI'O U3Ty4YEHUSI.

5. CrekTp HoriomeHus peHTT€HOBCKOTO U3JIy4eHHUs], Kpasi OTJIOIIECHHUS.

6. OCcHOBHBIE CTTIOCOOBI MOHOXPOMATU3AILUN PEHTI€HOBCKOT'O U3ITYUYECHHUS.

7. CnocoObl perucTpauy PEHTICHOBCKOTO H3IydeHHs. J[eTeKTOpBl PEHTI€HOBCKOTO
U3ITyUYEHUS.

8. biok-cxema nudpakromerpa, Ha3HAYCHHE OCHOBHBIX OJIOKOB TU(PPAKTOMETPA.

9. Heo6xoauMoCTh (OKYCHUPOBKH PACCESIHHOTO PEHTT€HOBCKOIO U3JIy4EHHUs, METOJ
(OKYCHUPOBKHM PaCCESTHHOTO U3ITyYeHHS Ha TU(PPAKTOMETPaXx.

10. IIpaBuia TeXHUKH OE€30MACHOCTH IIPU PabOTE HA PEHTI€HOBCKUX YCTaHOBKAX.

11. TIpocTpaHCTBeHHass pemIeTKa, KpHUCTALIOrpadUIecKue CHHTOHWHU, JJICMEHTapHas
A4eiiKa U €€ BUJIBI.

12. Kpucrammorpadudeckre WHACKCHI MIIOCKOCTEH, MEKIITIOCKOCTHOE PACCTOSHHE.

13. YcnoBue qudpakiuuy peHTTeHOBCKUX JTy4eH.

14. MeTozap! MPUTOTOBJICHUST 00PA3LOB ISl TUPPAKTOMETPHUECKUX UCCIIETOBAHHIA.

15. Cnoco6sl omnpenenenus yria Tuppakiuuu.

16. Crioco0sl orpeiesieHusl HHTEHCUBHOCTH AU(DPAKIIHOHHBIX MAKCUMYMOB.

17. Pa3nenenue pedrekcos, nonyueHHbIX oT K- u Kg-n3mydenus.

18. CBa3p MeXIy napaMeTrpamMu SYEHMKH M MEXKIUIOCKOCTHBIM pacCTOSHUEM B
3aBHCUMOCTH OT CHHIOHUH — KBaJipaTUYHbIE (POPMBI.

19. Meroguka UHAMLMPOBAHMUS  JAU]paKTOrpamMMm
CHUHTOHUH.

CBA3b HMHTCHCUBHOCTHU

MOJIMKPUCTAIIIOB  KyOHUYeCKOM

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

[IpaBuna onpenenenus Tuna pemerku bpape kpucTanaoB KyOU4eCKOl CHHIOHUY.
ITonsartue Qa3 BemecTBa. 3a/1auu, pelaeMble METO0M (Pa30BOTo aHAIN3A.
PeHTreHoBCcKas XapakTepHUCTHKA BELIECTBA, PEIIEPHBIC JIMHUH.

Metoa kauecTBEHHOTo (ha30BOr0 aHAIU3A.

UyBCTBUTETHHOCTh KAYECTBEHHOTO (Da30BOTO aHAIIN3A.

@DaKTopbI, BAUSIOIKE Ha YyBCTBUTEIBHOCTH (Da30BOro aHaIN3A.

MeTto/1p1 TpOBEIEHUS] KaYECTBEHHOTO ()a30BOT0 aHAIU3A.

VY4er noriaoueHys B IIocKoM o0paslie Ipu KOJUYECTBEHHOM (Pa30BOM aHAIU3E.
MeToab! KOJTHUECTBEHHOTO ONpeAeeHUs coaepxkanus (a3 B o0pasuax.
TpeboBanus Kk mpoueaype NpoBeIeH s KOJTMYECTBEHHOTO (ha30BOr0 aHAIN3a.
[ToaroroBka mMpoOkI sl KOTUYECTBEHHOTO (pa30BOTO aHAH3A.

[lorpenrHocTh KOMMYECTBEHHOTO (ha30BOr0 aHAIU3A.

7.2. Tembl MUCbMEHHBIX PaOOT (TUITBI 33]1a4)

KontponbHble paboOThl MO MPOBEPKE TEOPETHMYECKUX 3HAHUM — 1O BCEM TeMmaMm, ¢
UCIIOJIb30BAaHUEM KOHTPOJIBHBIX BOIIPOCOB, MMOJAOOHBIX YKa3aHHBIM BBIILIE.
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JlaGoparopHble pabOThl MO WHAMIMPOBAHMIO PEHTTEHOTPAMM Pa3IHYHbIX CHHTOHHM,
pacmudpoBke audpaxTorpamm, HazoBoMy aHaIHM3y, ONMPEACICHUIO TAPAMETPOB HIIEMEHTAPHOM
SAYEHKH, CAMOCTOSITENIbHBIE PaOOTHI MO PEIICHHUIO 3a/1a4.

7.3.00pa3zer comepxkaHus YK3aMEHAIIMOHHOTO OmieTa

B ciyuae BeneHust yueOHOTO mpoiiecca ¢ HUCIOJIB30BAHUEM JJIEKTPOHHOTO OOyuYeHUs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, COJep)KaHWe OWieTa MOXET OTIUYATHCS OT
MPUBEIEHHOTO.

BK3AMEHAI[HOHHBIH BHJIET Me 1
1. CrmocoObl perucTpanyv pPEHTTEHOBCKOTO H3NMy4YeHHs. JIeTeKTOpbl PEHTI€HOBCKOTO
U3TyUYeHUS.
2. DneMmeHTapHas siueiKa, BUbI TUEEK.
3. IlpaBuia ompeneneHus TUIA PEIICTKH bpaBe KpUCTaIIOB KyOMYE€CKOW CHHTOHUH.

8. PACIIPEAEJIEHUE GAJIJIOB, KOTOPBLIE ITOJIVHAIOT ObYUAIOIIHUECA

OOmiast orleHKa 3HAHUKM O00ydYaIONIMXCS MO0 TUCHMIUIMHE mpoBoauTcs 1o 100-0ammpHON
IIKaJe MCXOJS W3 MAaKCHMyMa, NPHUBEICHHOro B Tabuuie Hike. OpraHn3anroHHO-ydeOHas
paboTa B ayAMTOpUHU OIICHUBAETCS HAa OCHOBE TAKMX KPUTEPHUEB KaK IMOCEIIAEMOCTh 3aHITHH,
CBOEBPEMEHHOE M Ka4eCTBCHHOE BBINIOJIHCHHE [OMAIIHUX 3aJaHWi, AKTHBHOCTH BO BpEMS
NPOBEICHUS JICKIIMOHHBIX 3aHATUH (ydacTHe B OOCYXKAGHHUH TEKYLIET0 U MPOHAEHHOrO
Marepuaia, TPaKTHYeCKOe MPUMEHEHHE 3HAHWH Ha peajbHBIX JAHHBIX), BBITOJHEHUE
1a00paTOPHBIX PadoOT.

8.1. Cemectp 9

Howmepa paznenos Bunast pabot Maxcumanpioe
KOJINYECTBO 0ajIoB

Opranun3zaioHHo-yuebHas paboTa B ay ITMTOPHH 5

1-8 WnpnBuayaneHast paboTa 1Mo PelIeHHUIO 3a1ad 10
KoHTponbHBIE paboThI 10

3amura 1a00paTOPHBIX padboT 25
HUTOI'O 50
DK3aMeH 50
Hrorosas oneHka 100

CooTrBeTcTBHE 0AJUIOB OLIEHKE

OrieHKa 110 MITUOAIJILHOM IIIKaJIe
KonnuectBo 0annos u3 "
100 ECTS Ok3ameH, auddepeHpoBaHHbII 3auet
3a4€eT

90-100 A OTIIMIHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpotHio 3a4TECHO
70-74 D 3a4TEHO
60-60 E YIOBJICTBOPUTEIHHO -,
35-59 FX HE 3aYTCHO

034 F HEYIOBJICTBOPUTEIHLHO e 3a9Tem0




9. OBECIIEYEHHE OBPA3OBATEJIbHOI'O ITPOLECCA JJIS JINLL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMU 310POBbA 1 UTHBAJINM/IOB

B xone peanuzanyy JUCHMIIIMHBI UCIIOJIB3YIOTCS CIEAYIOLINE TOMOIHUTEIBHBIE METO/IbI
00y4YeHHs, TEKYIIET0 KOHTPOJISI yCIIEBAEMOCTH U MPOMEXKYTOYHOH aTTecTali 00yJyaromuxcs B
3aBUCUMOCTH OT UX MHAMBUIYaJIbHBIX OCOOEHHOCTEMH:

1) JUISL CJIETIBIX U CIIa0OBUIAIINX:

- ek Oo(QOPMIISIIOTCA B BHUAE DSJIEKTPOHHOIO JOKYMEHTa, JAOCTYIHOIO C
MOMOIIBIO0 KOMITBIOTEPA CO CHEIMATHU3UPOBAHHBIM ITPOrPaMMHBIM 00eCIieueHUEM;

- IVl BBINOJHEHUS  3aJaHusl 1pU  HEOOXOAMMOCTH  IPENOCTaBIISAETCS
YBEJIMYMBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE MCIIOJIb30BaHNE COOCTBEHHBIX YBEIMYMBAIOIINX
YCTPOMCTB;

— MUCbMEHHBIE 3a7JaHNsl OPOPMIISIOTCS YBEIMYCHHBIM HIPUPTOM.

2) JUISL TITYXHUX U CIa0O0CTBIIIAIINX

— JIEKIMH OOPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JJOKYMEHTA;

- MUCbMEHHBIE 3aJaHNs BBIIOJIHAIOTCS Ha KOMIIBIOTEPE B MUCBbMEHHOU (hopMe;

— 9K3aMEH TPOBOJUTCS B MHUCHBMEHHOH (OpMEe Ha KOMIBIOTEpPE; BO3MOXKHO
IpoBesieHUE B (hOpME TECTUPOBAHHUS.

3) JUISL JIUL C HApYIICHUSIMU OIIOPHO-/IBUTATEIBHOTO arlapara:

- ek o(QOpMIISIIOTCA B BHUAE DJIEKTPOHHOIO JOKYMEHTa, JAOCTYIHOIO C
MIOMOIIBIO0 KOMITBIOTEPA CO CHEIMATHU3UPOBAHHBIM ITPOrPAaMMHBIM 00eCIIeUeHUEM;

- IUCbMEHHBIE 3aJ[aHUs BBIIIOJIHAIOTCS HA KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW ()OpPME HITU BBIMOJIHSAIOTCS B MTUCbMEHHOM
dbopmMe Ha KOMIIBIOTEpE.

IIpy HEOOXOTUMOCTH MpPEoyCMAaTPUBACTCS YBEIUYEHHE BPEMEHHU JUIS HOJATOTOBKU
OTBETA.

IIponenypa mpoBeneHHs  NPOMEXKYTOYHOW — aTTecTaluu  JUii  OOydaromuxcs
YCTaHABIMBACTCS C YYETOM WX HHIMBUAYAIBHBIX TICHXO(HM3HYECKHMX OCOOEHHOCTEH.
[TpomesxyTouHas aTTecTalust MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIOB.

[IpoBenenune mnpoueaypsl OLEHUBAHHUS pPE3YyJIbTaTOB OOYYEHHs] JIOIMYCKAaeTcs C
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcst JOCTYI K WH(GOPMAIIMOHHBIM U OMOImorpadu4eckuM pecypcam B CETH
WutepHer Ui Kaxkjaoro oOydaromierocss B (opmax, adanTUPOBAaHHBIX K OIPAaHUYEHHUSIM HX
3II0POBBSI ¥ BOCTIPHUSITHS HHPOPMALIH:

1) JUIS CIENBIX U CIIAa0OBUNAIINX:

— B IICYaTHOHM (pOopMe yBETMUECHHBIM mpH(TOM;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHMX U cJIaboCbIIIamuX:

- B IIEUaTHOH popme;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

3) 111 00yYaroIuXcsl ¢ HapyLUIEHUsIMU OIIOPHO-/IBUraTeIbHOTO alapara:

— B IIEYAaTHOH (opme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIbHO-TEXHMYECKOE OBECIIEUEHUE YVYEBHOI'O ITPOLIECCA

JlekuMoOHHBbIE 3aHATHSA [IPOBOATCS B ay/IUTOPUHU HA TPYyMILy, 000PYI0OBaHHON MEJIOBOM
WIM WHTEPAKTHUBHOW JOCKOH, MYJIbTUMEIUIHBIM IPOEKTOPOM M DKPAHOM — XHMHMUYECKHMU
dakynsret Houl'Y (r. Honenk, yiu. [llopca 17a).

JlaGopaTopHBbIe 3aHATHSA 10 JAHHOMY KypCy HNPOBOJSATCS B XMMHUYECKHX J1aOOpaTOPHSIX
Kaeapel HEOPTaHNYECKOW XMMHUH, OCHAIIICHHBIX HEOOXOIMMBIM 000PYI0OBaHUEM U PEAKTUBAMH.
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JonomauTtenpHOe obecniedenue: Wi-Fi gnoctyn B kKopmycax yHUBEpPCHUTETa, TEKCTOBBIE U
AIIEKTPOHHBIE pecypchl HayuHol OMONHOTEKN YHHUBEPCUTETA.

11. PEKOMEHJAYEMAZ JINTEPATYPA

11.1. OcHoBHas nuTeparypa
1. PenrrenodaszoBelii aHanwu3: ydeOHOoe MmocoOue [UIsi CTYICHTOB XHUMHYECKOTO

dakynereta / A.B. WUrnaroB, K.A. YeOwmmes, H.B. S6noukoBa. — [onenk: I'OY BIIO
«JlorHY», 2020. — 136 c.

2. KosoOa JI. M. Pentrenodasonsriii ananuz/ JI. M. Kos6a, B. K. TpyHoB. —2-e u3z., A01. u
nepepad.— M.: MI'Y, 1976. - 232 c.

3. Monuna JI. H. Penrrenorpadmus. KauectBeHHBIN peHTreHO(GA30BBIA aHAIM3: y4eO.
noco6ue / JI. H. Monuna; TromeHnckuit roc. yH-T, UH-T Xumuu. — Tromens: U3n-Bo TromeHCKOTO
yH-Ta, 2016. — 120 c.

11.2. JlonmosHHTENbHASA TUTEpPATYpa

1. Mupkun JI. U. PeHTreHoCTpyKTypHBbIN aHanu3. MHAMIMpPOBaHHE PEHTTEHOTPAMM.
CnpaBounoe pykoBoacTtso / JI. 1. Mupkun. — M.: Hayka, 1981. — 496 c.

2. XpamoB A. C. PeHTTeHOCTpYKTYpHBII aHaIN3 NOJUKPUCTAILIIOB: B 5 4. Y. I. DnemeHThI
TEOPHH, PYKOBOJICTBO M 3aJaHHMs K JAa0OpaTOpHBIM paboTaMm: y4eO.-MeTOoJ. IMocobue s
cTyaeHToB gusnueckoro akynbrera / A. C. Xpamos, P. A. Hazunos. — U3n. 2-e, ucnp. u gor. —
Kazans: KI'Y, 2009. —64 c.

3. TopionoB A.B. PenrreHoga3oBbslii aHalu3 IOPOIIKOBBIX MaTepHajoB Ha
mudpakromerpe J[P-02 PAJIMAH Yuyebnoe mocobue / A.B. T'opronor, B.. 3apemb6o, I'.0.
Opank-Kamenenkas, C.O. lynerun. — Cankr-IlerepOypr: CIIGI TU(TY), 2011. —48 c.

4. CkpumnaukoBa H.K. (coct.) PentrenodasoBbrii aHaims. Meroauueckue yKa3aHHsS K
NpaKTUYEeCKUM 3aHATUSAM. — Tomck: U3n-Bo Tom. roc. apxut.-ctpout. yH-1a (TTACY), 2010.
—39c.

5. Ay6unusn I1.C., SAxumoB U.C., ITukcuna O.E. (coct.) KomnbroTepHblii KaueCTBEHHBIN U
KOJINYECTBEHHBIN PEHTIeHO(ha30BbIi aHAMH3. Y4eOHO-MeTomuecKkoe mocoone. — KpacHosipek:
Cub. penep. yn-t (CDY), 2015. — 86 c.

12. ”THOOPMAILIMOHHBLIE PECYPCBI

1. HaunuonanbHas 3JIEKTPOHHAs OndaMoTeKA (H3B): dbenepanbHas
rocynapctBeHHas MH(popManuoHHas cuctemMa / MunuctepctBo Kynbrypel Pd;Poccuiickas
rocynapcTBeHHas Oubnmoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obpamenus:

01.09.2023). — Pesxxum octymna: cBOOOAHBIHN, moAnucka. HeoOxoanma ycTaHOBKA MPOTPaMMHOTO
oOecrnieueHus. — TeKCT: INEKTPOHHBIM.

2. eLIBRARY.RU: HayuHas snekTpoHHast 6ubaunoreka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru(nmata obpamenus: 01.09.2023). — Pexxum poctyna: Ijsi aBTOPU30B.
I0JIb30BaTeENEH. —T€KCT: JIIEKTPOHHBIN.

3. Hayunass snextponHass OuOmmoreka «KuGepJleHmHka»: caiit / Accomnmamms
«OtkpbiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum nocryna:
CBOOOAHBIN. — TEKCT: 37IEKTPOHHBIMH.

4. DNeKTPOHHO-OMOIMOTeYHAs cucrema «JlaHb»: [caiit]. - URL:
https://e.lanbook.com(nata obOpamenus: 01.09.2023). — Pexum goctyma: ajis aBTOPU3OB.
nosb3oBaTesnen.— TekeT: JJIIeKTPOHHBIM.

5. IBC KOpaiit: snekTponHas OMOIMOTEYHast cucTema: calT. — Mocksa, 2013. —

URL: https://biblio-online.ru(nata obpamenus: 01.09.2023).— Pexxum gocTtymna: AJisaBTOPU30B.
IIOJIb30BaTeNe. — TEeKCT: dJEKTPOHHBIN.
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6. y1IeKTPOHHO-0uOMoTeuHas cuctema JlonI'Y: caiit / ®I'BOY BO «/lonl V». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBINA. — TEKCT: JIEKTPOHHBIH.

7. JJeKTpoHHbIH Katajgor Hayunoit 6uGmuoreku [lonl'Y: pasgen caiira / Hb
Houl'Y. — Texkcr: anexrponnsiii // ObC [Jonl'Y: cait. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum ngocrtyma: MOUCK CBOOOIHBIN, JIIEKTPOHHBIE
JIOKYMEHTHBI — JiJ1s1 TTosib3oBaTenei JJonl'y.

8. daexTponnblii apxuB Joul'Y: pasmen caiita / Hb Jlonl'Y. — Tekcer:
anexktporHsid // DBC Jonl'Y: caiir. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
01.09.2023). — Pesxum goctyna: cBOOOIHBIN.

13. IIPO'PAMMHOE OBECIIEYEHHME

1. Windows 7 PRO (xoprioparuBHas nurieH3us JJoal'yY Ne 46484614)

2. MicrosoftOffice (kopnioparuBHas nunensust Joul'y Ne 46472919)

3. MicrosoftVisualStudio (munensust mporpammbl DreamSpark mist BeICIIUX y4eOHBIX
3aBeJICHUN)

4. AmntuBupyc Kacnepckoro, AdobeAcrobatReader, xPDF (munensun GPL, Apache,
BSD mist cB060fHOTO IPOTpaMMHOTO 00ECTICUCHHS).
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