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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpamMmy auciuIuHbL pazpadorai(a)(u): mpodeccop, 1.H. (mpodeccop) Kaparaepa @.X. (kadempa opraHnuecKkoi u
MEJUIIMHCKON XuMHY, XuMuueckuil uHCTUTYT uM. A.M. Bytneposa), Farida.Karataeva@kpfu.ru ; crapimii npenojgaBaresib, K.H.
Jlaremoga JI.3. (kadpeapa opraHnyeckoi 1 MEAUIIMHCKON XUMUU, XUMHUYeCKUIA MHCTUTYT UM. A.M. ByTneposa),
llatypov@kpfu.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIU npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUYECKUX OCHOB (hyH/IaMEHTAIbHBIX
[pas3esIoB XMMHU MPU PellieHNH MPOeCCHOHANBHBIX 32124

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

OCHOBHBIC ITIOHATUA O XUMHWYCCKUX CABHUI'aX U KOHCTAHTAaX CIIMH-CIIMHOBOI'O B3aHMOJ1€ﬁCTBPIH MCXKAYy AApaMu,
pa3eJICHHbIMU OHHOﬁ 1 60Jiee XUMHUYECKAMU CBA35MM, a4 TaKKEC TOHMMAaTb OCHOBHbIC ITPUHIIAIIBI ABJICHUA A1EPHOTO
MAarHuTHOI'O p€30HaHCa BBICOKOI'O pa3pelICHUS;

JloKeH yMeTh:

pacimppoBeBaTh CrieKTphl IMP coeanHeHni pa3nuyHOro THMA, a TaKXkKe PelaTh 33J4a41 10 ONpeieeHNI0 XUMUYECKON 1
MIPOCTPAHCTBEHHOW CTPYKTYPBI COEJMHEHUI B pacTBOPAaX Ha OCHOBE JAaHHBIX KcnepruMeHTa SIMP;

JlomxeH Bl1afeTh:

HaBBIKAMM OPHUEHTALIY B JUAIIa30HE N3MEHEHNUsI BEIMYMH XUMHUYECKUX CABUTOB M KOHCTAHT CIIMH-CIIMHOBOTO
B3aumoiericTBus ¢ yuactueM sigep 1H, 13C u P31, a Takxke OpueHTHPOBATHCS B ONPE/ICICHUH COOTHOIIEHUH: CTPYKTYpa -
CIIEKTP U CIIEKTP - CTPYKTYpa;

I[OJDKCH AEMOHCTPHUPOBATH CITIOCOOHOCTH ¥ TOTOBHOCTD:

IMPUMEHATL CBOU 3HAHUA Ha MPAKTHUKE

2. MecTo nucuumauHbl (Moayas) B ctpykrype OIIOII BO

HanHast qucrmIuivHa (MOAyJb) BKoveHa B paszaen "B1.B.JIB.14.04 Nucturuimasl (MOAysM)" OCHOBHOM NMPOecCHOHANHON
oOpazoBatenbHoOl nporpammsl 04.05.01 "®yHaameHTa bHast U TpUKIaaHast xumus (PyHIaMeHTaIbHAS. XUMUS: MaTEepPUaIbI
Oyayiero)" ¥ OTHOCUTCS K JUCHMIUIMHAM 10 BbiOopy Yactu OTTOIT BO, ¢hopmupyemoil yq4acTHUKaMu 00pa30BaTeIbHbIX
OTHOILIEHUH.

OcBauBaercs Ha 4 Kypce B 8 cemecTpe.

3. O6beM qUCHMIUIMHLI (MO/IYJIsI) B 3a4€THBIX € IHHHIAX C YKa3aHHEM KOJIHYEeCTBA YaCOB, BbII€JI€HHBIX Ha
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ NpenojasaTeieM (110 BHAaM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padéoTy obyuarommxcs

O061m1ast TPyIOEMKOCTh AUCIUTUTMHBI COCTABJISIET 2 3a4eTHBIX (bie) eMUHUI(b) Ha 72 Jaca(oB).

KonraktHast padota - 40 yaca(oB), B TOM umcrie Jekuun - 20 yaca(oB), mpakTudeckue 3aHstus - 20 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHON paboTh - O yaca(oB).

CamocrostenbHast padoTa - 32 yaca(oB).
Kontpons (3auér / 3x3amen) - 0 gaca(oB).
dopma MPOMeEKYTOUHOTO KOHTPOJISI JUCHIMIUIMHBL: 3a4€T B 8 ceMecTpe.

4. Conep:xanne quCHHILIMHBI (MOIYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBE/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YacOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOATEJbHONH PA6OThI 0 AV CHHUIIHHE (MO/IYJIIO)
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | dopme | Bcero | popme 0ora
1. Tema 1. OcnoBbl Metona AMP-cniekTpockonuu. ] 2 0 0 0 0 0
2. |Tema 2. XuUMHUYECKUNA CIBUT. 8 2 0 2 0 0 0
3 Tema 3. KE)HCTaHTbI CIIUH-CIIMHOBOTO ] 2 0 2 0 0 0
B3aMMOJICHCTBHS
4. [Tema 4. Ananmuz AMP-cniekTpoB. 8 2 0 6 0 0 0 12
5. [Tema 5. KonrponbHas padora. 8 4 0 2 0 0 0 2
Tema 6. Penakcanus. BHyTpuMonekynspHbie
6. |oOMEHHBIE TTPOLIECCHI. 8 2 0 1 0 0 0
Tema 7. Benenue B MeTo[1 IByMEpHOMI
7. |cnextpockonuu. AnepHslii acpdext OBepxaysa. 8 2 0 1 0 0 0
Tema 8. Cniektpockorust AIMP 13C. [IBymeprast
8. |koppensmmonHas criektpockonus IMP. 8 2 0 2 0 0 0 10
9. [Tema 9. KonrponpHas padorta 8 0 0 2 0 0 0 4
10. Tema 10. Criektpockomnus AMP Ha pa3HbIx simpax. g > 0 > 0 0 0 4
lToro 20 0 20 0 0 0 32
SAEKTPOHHBIH
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4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. OcnoBbl MeToga AMP-cniekTpocKonum.

Pusnyeckre ocHOBHI criekTpockonuu SIMP. YrioBoii MOMEHT KoJMuecTBa JBHAKEHUS. SIapa B CTaTUYECKOM MarHUTHOM IOJI€.
MarnutHsle sapa. OCHOBHbIE

XapaKTepHCTUKY SJIEP: ECTECTBEHHOE COAEpkaHNe, TMpOMarHuTHoe oTHouIeHne. CITHH szapa.

Kiaccuueckas 1 KBaHTOBO-MexXaHU4ecKas Mofesu sApjeHusa SIMP. Duepretuueckue ypoBHU. DHEPrus saep.
Makpockomnuyeckass HAMarHUYeHHOCTb.

Tema 2. XumMnueckuii CIBHI.

CriexTpaibHble TapaMeTpbl. XUMHUYeCKUii caBUT. SaepHoe skpanupoBanue. Ctangaptel B IMP cniekrpockonuu u * - mkana.
BnusHue 3apsAn0Boii IIIOTHOCTH Ha 3KpaHUpoBaHue. D eKThl coceAHUX rpymnil. MarHUTHas: aHU30TPONUs COCEJHUX TPYIHIL.
D heKTr! KOJIbLEBBIX TOKOB. D(PPEKTH MEKTpUUYECKUX Nojell. MexmorekyspHble 3hdeKThl - BOAOPOAHAs CB3b, I(PPEKTH
pactBopurens. IMP 1H xumudeckue cIBUTA OpraHUYeCKUX COeTUHEHUH.

Tema 3. KoHCcTaHTBI CIMH-CIIHHOBOI'0 B3aNMOJeHCTBHSA
Henpsimoe cniviz ? ciuHOBOE B3auMoieiicTBre. KOHCTaHThI CITUH-CIMHOBOTO B3aMMO/ICHCTBUS:
TIpsIMbIe, TeMUHAIbHbIE, BUIIMHAIBHbIC, TATbHAE. XUMUUYECKasi 1 MATHUTHASI SKBUBAJICHTHOCTD

anep. [IpaBuio mynastumieTHoctd. CrinHoBBIe cucteMbl AX, AX 2, AX n. CliuH-CIIMHOBOE B3aUMOENCTBUE TPOTOHOB.
HomeHkaTypa CIMH-CIIMHOBBIX CHCTEM: CUCTEMBI [IEPBOTO M He MEPBOro Mopsaka. JAByx-, Tpex-ClIMHOBBIE cucTeMbl. CII0KHOE
CNHH-CIIMHOBOE B3aMMOJIEUCTBHE C YYaCTHEM HECKOJIbKHMX I'PYII IPOTOHOB.

Tema 4. Anaim3 AMP-cniekTpoB.

KoHcranTsl ciun-cnimHosoro B3aumozpeiicteus H,H 1 xuMudeckas CTpyKTypa OpraHMYecKUX COeIMHEHHUI.
Crepeocnielt(pTYHOCTb TeMUHAIBHBIX ¥ BULIMHAIBHBIX KOHCTAHT CIUH-CIIUHOBOTO B3auMozeicTBus. COOTHOLIEHUS MEXKITY
CIIEKTPOM U MOJIEKYJISIPHOHN CTPYKTYPOI OpraHyeckux coeinHeHnil. CHMMETpHUs U XUPAJIbHOCTh. [JBOMHON pe3oHaHC.
IIpenenbHbIE YII€BOAOPOIB], HETIPEAEIbHBIE YIIIEBOJOPOIb], INKINYECKHE YIJIEBOIOPO/IbI, TaJION€HITPOU3BOIHBIE
YIJIEBOAOPOJOB, IPOU3BOAHbIE OEH301a, CIMPTHI, (PUPHI, aTbIETU b, KETOHBI, KAPOOHOBbIE KUCIIOTHL. Brosornyeckn BaxHbie
MOJIEKYJIbI: YIJIEBOABL, TEPIIEHBl U CTEPOUIbI, AMUHOKHCIIOTHI, IENTH B!, OeNKu. BrocuHTe3 1 BBeieHne OnomeTkH. Perenue
3aja4, aHaJIN3 CIIEKTPOB. DMITUPHUECKUE KOPPEJIALMHY JUIs OLUEHKU BEJTMYMH XUMUIeCKUX c1BUroB 13C B npeaebHbIX U
HelpeIe/bHbIX YIIEBOJOPOAAX, IUKINYECKUX YIIeBOAOPOIaX, POU3BOIHBIX OeH301a. PacueT XMMUYECKUX CIBUIOB MOJIEKYJIbI
aJlkaHa.AHaIu3 CIEKTpoB. Pemienue 3anay.

Tema 5. KontpoanHas padoTa.

KonrposbsHas pabora o remam 1-4.

Pacimgposka criektpo SIMP 13 6a3bl JaHHBIX PENOAaBATENSI.

I. Anayms cniektpos SIMP

1.YcraHoBuTh CTPYKTYpY coeuneHust ¢ 6pyrro opmyioir CSHIO4N.

Crextp AMP 1H conepxut cnenyolye CUrHaIbL:

5.0. m.z. - kBaprert, 4.3 m.1. - kBaprerT, 1.9 Mm.1.- nyorer, 1. 3 M.~ Tpuruier. COOTHOLIIEHHE UHTETPATbHBIX MHTEHCUBHOCTEN
1:2:3:3 COOTBETCTBEHHO .

2. ITouemy Gyran coaepxut B criektpe SIMP 13C npa curHaa, a He yetbipe?
3. I300pa3uTh cxemaTtriyecku crektp crnunoBoi cucrembl AMX, rae JAM = 12.0 T, JA\X = 10.0 T'u, IMX = 3.0 T,
4. TlpoBectu oTHeceHue curHaIoB B criekTpe IMP 1H u cooTHeCTH co CTPYKTYpOUl MPejioKEHHOTO COeIMHEHMUSI.

Tema 6. Penakcanusa. BHyTpuMoJieKy/IsipHbie 00MeHHbIE P OIeCChl.
Bpewms u yactora. imnysbce. BeKTOpbI U YPOBHU SHEPTUM.
CrmHoBOe 3%0. M3Mepenue T2 ¢ moMompio citHOBOTO 9Xa. [ToJie3HbIe CBOCTBA CIIMHOBOTO Xa.

[Tyt penakcaruu. [IpuuuHbl perakcayy (MarHUTHBIE U0 U JUITOJIb-AUIIOIbHOE B3aUMOJIEHCTBIE, IPYyTie MEXaHU3MBI).
A30 B peanbHbIX cucteMax. 190 B AByXcruHOBOM cucteme. 90 B cucteme U3 HeckoybKkux saep. Mzmepenue 30. Merton
pa3HOCTHBIX crieKTpoB. CooTHomeHus Mexay T1 1 XumMuueckol CTpyKTypoil.

Meron ananm3a oomeit gpopmel JimHEM SIMP. Temreparypa KoanecleHIH U COOTBETCTBYIOIIAS i KOHCTAHTa CKOPOCTH
JMHAMHYECKOTO Tporiecca. AKTHBAIMOHHBIE TAPAMETPBI TMHAMUYECKHX MTPOLIECCOB.

IIpunoxenus JAMP cnektpockonuu. MHBepcus nukioB. BanentHas tayromepusi. Keto-eHosnbHasA TayTOMEpPHUSL.

Tema 7. Bejenne B MeTOX IByMepHOIi cnekTpockonnu. Anepusii 3pdexr OBepxaysa.

Pypoe-criekTpockomnus IMP: npuHIMITBL, UMITYJIbCHBIE TTOC/IEIOBATEIBHOCTH, BpeMeHa penakcaiuy. CruH-pelieTouHas
penakcauus saep (T1). PerakcarmonHslie MexaHU3MBL. DKcniepruMeHTa bHoe onpesenenne T1. Bausuaue npotonos B CH, CH2
u CH3 rpymmnax va T1. Criua-crinHoBas penakcaiws saaep (T2). Isymepnsiii AMP sxkcnepument. [IBymepHas J - pa3perieHHas
SMP cniextpockonus. 'omosineprast nsymepHas J - paspernentas 1 H AMP cnextpockonus. DxkcnepumeHTsl Cosy,Noesy.
OpHo- 1 AByMepHBIH 3(ppekT OBepxayzepa. AHAIU3 ABYMEPHBIX CTIeKTpoB SIMP mpocThIX aMUHOKHUCIIOT.

3 A
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Tema 8. Cnexrpockomus IMP 13C. /IBymepHasi Koppe/simuoHHasI cieKTpockonust AMP.

Criektpockonusi SIMP 13C. Xumudeckue CIBUTH M KOHCTAHTHI CIIMH-CIIMHOBOTO B3aUMOAEHCTBHA ¢ yuactreM saep 13C mna
Pa3JIMUYHBIX KJIACCOB OPraHMYECKUX COeIMHEeHH. PacueT XMMHUUYECKUX CABUTOB 10 MHKPEMEHTHBIM CXEMaM.

Otnuue aBymepHbix skcnepuMenToB COSY, TOCS u
u HSQC. Anamus kpocc-miikoB B criekTpax COSY 1 HSQC aneTmicaaniiiioBoil KUCIOTHI.

Tema 9. KonrpoansHnas pa6ora

KonrposbHast pabota o temam 6-8.11. Ananus apymepHbix criektpoB COSY

1. Kakue kpocc nuku ciaegyer oxuaath B cniektpe 2J1 COSY ananuna -NH -CHCH3 C{O}-?

2. Yem omimmuatorcs asyMepHsle sxkcnepumeTel COSY u TOCSY?

3. ITpoBectu ananu3 kpocc-nukoB B criekTpax COSY u HSQC tpuntodana? CrieKTpbl NpUiaraloTcs.

4. Iposectr ananu3 kpocc-ukoB B criekTpax COSY n HSQC anermncanmuumioBoid KUCTOTH? CHEKTPhI IPHUIIAraloTcsl.

III. Anamm3 nBymepHsbIx criekTpoB NOESY

1. ITpoeectu ananu3 kpocc-mukoB B criekTpe NOESY ananmna -NH -CHCH3 C{O}-? CnekTp npunaraiorcs.
2. Yem ommuatorces sxkcnepuMenTl COSY u ROSY.

3. Anamus aymepHbix ciekTpoB COSY , TOCSYu NOESY npocToii aMUHOKHCIIOTHI.

Pacmmgposka criektpoB SIMP 13 6a3bl JaHHBIX PETOAABATENSI.
Tema 10. Cnexrpockonus AMP Ha pa3HbIX sapax.

Criektpockonusi 19F. KocBennoe cnimH-cnimHOBOE B3aumoericTeue mexay sinpamu 19F u 1H. Criektpockonus sizep co
crHOM Godpblue 1/2.Paciienienue JIMHUIA IPOTOHHOTO CIIEKTPa HAa MYJIBTHIUIETH B pe3yJ/IbTaTe B3AaUMOASHCTBHS C SAPaMU
vHou npupoast (2H,19F,14N,15N,13C u ap..

U YJBTUIUIETHOCTD C TOU ke camoi KoHcTaHTo# J B criekTpax AIMP Ha sTux sigpax.

5. IlepedyeHb y4eOHO-METOAUUECKOT0 00€eCIeYeHH UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalOmMXCs Mo
JUCHUIINHE (MO/LYJII0)

CamocrosiTesbHasi padoTa 00yJaloMXCsl BBITIOJIHSIETCS MO 3aJaHHI0 U ITPYU METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HenocpeacTBeHHoro yuyactust. CamocrosiTenbHast paboTa MojIpasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSITHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO paboTy. CamocTosiTesibHas paboTa 00yYaIoMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OTIEJIbHBIX TeM (pa3/esioB) AUCIMIUIMHBI, TaK U MPOPadOTKY TeM (pa3JielioB), OCBAUBAEMbIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst camocTosiTeIbHON paboThl 00yJaloecst YUTAIOT U KOHCIIEKTUPYIOT yYeOHYI0, HAYYHYIO
Y CIIPAaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHMs1, HAITPABJICHHBIE Ha 3aKpeIlIeHNe 3HAHUIA 1 OTPaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO IO JUCLIUILIIMHE.

OpraHu3alyst CaMOCTOSITETIbHON padoThl 00YUAIOIIMXCS perJlaMeHTHPYeTCsl HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYPCaMHU, BKIIOYASL:

INopsanok opraHU3anuy U OCyIIECTBIEHNs 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMam CHelMaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPK/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucTepeTBa o6pasoBanust Poccuiickont Oeneparmy Nel4-55-9961un/15 ot 27 Hos16pst 2002 1. "O6 akTHBU3ALNN
CaMOCTOSITENILHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/ICHHI "

VYcraB (eaepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITIpuBomKCK M)
(penepasbHbIil yHUBEpCUTET"

[paBuya BHyTpEHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKICHHS BBICIIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii ([TpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) dpeaepaabHOro yHUBEpCUTETa

6. ®OH/] OLIEHOYHBIX CPe/ICTB M0 JUCIUILINHE (MOIYJII0)

@PoH/ OLIEHOYHBIX CPEACTB 110 AUCLUIIIMHE (MOLIYJI0) BKJIIOYAET OLIEHOUHbIE MaTepUallbl, HalIpaBJIEHHbIE Ha TPOBEPKY OCBOEHHUS
KOMIIETEHIIMI, B TOM 4MCJIE 3HAHUI, yMEHUI 1 HaBbIKOB. POH/I OLIEHOUYHBIX CPECTB BKJIIOYAET OLIEHOYHBIE CPE/ICTBA TEKYILETO
KOHTPOJISI U OLIGHOYHbIE CPEACTBA IPOMEKYTOUHOH aTTeCTALUN.

B (oHe O1IeHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [VIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 UCLUILIMHE (MOJYJI0);

- KpUTepHH OlleHUBaHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUIUTAHE (MOIYJIO);

- OIMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIEAYPbl OLIEHUBAHUS 1JIs1 KaXKI0TO OLIEHOUHOTO CPEACTBA;
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- KpUTEpHU OLICHUBAHUSA U1 KaKAOI0 OUEHOYHOI'O CPeACTBA;

- cofiepXkKaHUe OLIEHOYHBIX CPEJCTB, BKJII0Uas TpeOOBaHMUs, MPEAbSBISIEMbIC K ISUCTBUSIM 00YYaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTaMm, 3aJaHus Pa3IMIHBIX THIIOB.

POoH/JI OLIEHOYHBIX CpE€ACTB O AMCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x IporpamMmMe JUCHUITTMHBI (MO)lyJ'IIO).

7. IlepeyeHnb UTEPATYPhL, HEOOXOAUMON JJIsI 0CBOEHHUSI U CIUILIUHBI (MO TyJisl)
OcBoeHue TUCIUIUTHBL (MOJIYJIsl) MPEAINOJiaraeT u3y4yeHue OCHOBHOM U JIONOJIHUTEIbHOM yueOHOM nTepartypsl. Jlutepatypa
MOXKET OBbITh JIOCTYITHA OOYYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0OUX U3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMbI HA OCHOBAHUHM 3aKT0YeHHBIX KOY JOroBOPOB C
HpaBOO6J’Ia,ZlaTCHHMI/I;

- B evaTHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. O0yyarompecst oayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe IO YATATEIbCKUM OMJIeTaM B COOTBETCTBHH C NPABHJIAMU IOJIb30BaHKus HaydHo# OMOIMOTEKON.

SHCKTPOHH])IC n3JaHuA JOCTYIIHbI AJUCTAHIIMOHHO U3 J'I}O60ﬁ TOYKHU IIpU BBEACHUN O6y‘lal()1Lll/lMCﬂ CBO€TO JIOTMHA W IapoJid OT
JIMYHOTO KabuHeTa B cucteMe "DieKTpOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM TEYaTHBIX U3aHUN OMOIMOTEUHbINA (hOHT
JIOJKEeH OBITh YKOMILJIGKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emiuisipa (st odyvatomuxcst o ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakKI0ro U3 U3JaHUIl OCHOBHOM JUTepaTyphl M He MeHee 0,25 sK3eMIuIsApa AOMOIHUTEIBHON IUTepaTypsl Ha
KaX/10r0 00y4YaloIIerocsi U3 Yucia Jiuil, OJHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILINHY.

INepeueHb OCHOBHOI M IOTIOHUTENIBHON Y4eOHON IUTEPATyphl, HEOOXOIUMOM U1 OCBOSHUS JUCLMIUTMHBI (MO/LYJIsT), HAXOAUTCS
B [Ipunoxennn 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEKUT OOHOBJICHUIO ITPY U3MEHEHUH ycIoBUi 1oroBopoB KOV ¢
MpaBooOIaJaTe MK SJIEKTPOHHBIX M30aHUA U IPH U3MEHEHNH KOMILTeKToBaHus (ponaoB HayuHoii 6nbmrorekn KOY.

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ""IHTepHET'', HE00X0MMBIX JIsI
OCBOEHHUS JUCIUIINHBI (MO TyJIsT)

baza gannbix IMP-xapakTepucTuk Xumuueckux coeauHenuii, 2013 - http://nmrshiftdb.nmr.uni-koeln.de/
Baza xumMudecknx u (pU3NKO-XUMHIECKAX CBOKCTB coequuaeHnid, 2013. - http://chemeo.com
CriekTpaibHas 6a3a JaHHBIX OpraHUYecKux coeaunenud, 2012 - http://sdbs.riodb.aist.go.jp/sdbs/cgi-bin/direct_frame_top.cgi

Marepuainsl Kypca Utsi cTyaeHToB PakyipTeTa MOJIeKyIsipHON 1 6uonornieckont pusukn MOTH, 2012 -
http://bio.fizteh.ru/student/files/fizmetody

Marepuaisl kypca ®Pu3ndecKkre MeTO/Ibl UCCIIeI0BaHUsI MAaKPOMOJIEKYJT M OMOJIOTMUECKUX OOBEKTOB /ISl CTYJEHTOB
CapaToBcKoro rocyaapcTBeHHoro yuusepcutera, 2012. - http://optics.sgu.ru/library/education/structurestudy

9. MeTO,Z[I/I‘IECKI/le YKazanua aJid Oﬁy‘la]O]J.(l/IXCﬂ 0 0CBOCHHUIO U CIIUIIJINHDbI (MO,[(yJIﬂ)

Bujg paéot MeToanueckue peKoOMeH amuu

JIEKLIAU PadoTra ¢ KOHCIIEKTOM JIEKLIUI

[IpocMoTpHTEe KOHCTIEKT cpa3y MOcje 3aHATHIA, OTMEThTe MaTepHrasl KOHCIIEKTa JIEKIMH, KOTOPBIA BbI3bIBAET
3aTPyAHEHUS JI TIOHUMaHUA. TTonbITaiiTech HAMTH OTBETHI Ha 3aTPYAHUTEJIbHBIE BOIIPOCHI, UCIIOJIb3Y S
peKkoMeH 1yeMylo uTepaTypy. Ecim camocTosiTesbHO He yaanochk pa3o0paThesi B Matepuale, chopMyIupyiiTe
BOITPOCHI 1 0OpATUTECh 32 MOMOIIIBIO K ITPEIO/IaBaTe o Ha KOHCYJIbTAMK WM OJIMKaIIel JTeKIUH.
PCFy.HHpHO OTBOAUTE BPEM: IJI IOBTOPEHUS HpOﬁﬂeHHOFO MaTe€puaja, IpoBEpsA CBOU 3HAHUA, YMEHUSA U
HaBBIKM [0 KOHTPOJIBHBIM BOITPOCAM.

npaktrdeckue | Paboueit mporpammoit muctmriHb '[IBymepHas ciekTpockomms AMP' mpemycMoTpera caMocTosTe TbHAS
3aHATUA pabora cryneHToB B o0beMe 30 yac. CamocTosiTeNbHast paboTa MPOBOAUTCS € LEJIbI0 YIIyOIeH s 3HAHUH TT0

JVCLUIUIMHE U TTPe/lyCMaTPHUBAET:

- YTEeHHE CTyAEHTaMH PEKOMEHIOBAHHOW JINTEPATyphl M YCBOEHHE TEOPETUIECKOTr0 MaTepHaa JUCIATUINHEL;

- TIOJITOTOBKY K MPAKTHYECKHUM 3aHSITHM, JTJaOOPaTOPHBIM paboTaM M KypcoBoil padoTe;

- paboty ¢ IHTepHeT-MCTOUHUKAMU;

- TIOJTOTOBKY K Claue MPaKTUYEeCKUX paboT, cade 3ayera.

SAEKTPOHHBH
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Bujg paéor MeToanuyeckue peKOMeHIalu

€aMoCTOSI- VenerHoe 0CBOeHHE TUCIUILIAHBI MTPENoiaraeT akTMBHOE, TBOPUYECKOE YUACTHE CTY-JeHTa MTyTeM
TeJbHas padoTa | MIAHOMEPHOM, TIOBCEIHEBHOM PaOOTHI.

Oo61m1re peKkoMeHIaIu
W3yyeHre TUCIMILUTUHBI CIIElyeT HAUMHATh C IPOPa0OTKU pabovel mporpaMmbl, 0C000e BHUMAHHUE, yIEsIs
LeJIsIM U 3a[1a4aM, CTPYKTYpe U COAEPKaHHIO Kypca.

PaboTra ¢ KOHCIIEKTOM JIEKLIMI

IIpocMOTpHTE KOHCIIEKT Cpa3y MOCje 3aHsTHIA, OTMEThTE MATEPUA/I KOHCIIEKTA JIEKIHI, KOTOPbINA BbI3bIBAET
3aTpyAHEHUS [T TOHUMaHUsl. [ToMbITallTeCh HAMTH OTBETHI HA 3aTPYIHUTEbHbIE BOIPOCHI, UCIIONb3Y I
PEKOMeH IyeMyIo TUTepaTypy. ECiiu caMo-CTOSTENBbHO He YAAIOCh pa3o0parhcsi B MaTepuae, chopMyIupynTe
BOIPOCHI K OOPATH-TECH 3a MOMOIIIBIO K MPENOIABATENI0 HA KOHCYJIbTALIUM WM OJIMKAKIIEN JIEKITUH.
PerysisspHO OTBOMTE BpPEMS [Ts1 TIOBTOPEHUS MTPOUIEHHOTO MaTepraia, IpOBEPsisi CBOU 3HAHUS, YMEHUS U
HABBIKU 110 KOHTPOJIbHBIM BOIPOCAM.

Mertomudeckue yKa3aHus 10 OPraHU3aIiy CaMOCTOSATEIBHOU PaOOTHI

Paboueii nporpammoii aucturumasl ?JIBymepHast criektpockonust AMP? npeny-cMoTpeHa camocTosTebHas
padora ctyneHToB B o0beme 30 dac. CaMmocTosTeNIbHAsL pa-00Ta MPOBOJUTCS C IEJTbIO YIITyOJICHUS 3HAHUI 110
JUCLIMIUIMHE U TTPelyCMaTpUBAET:

- UTeHHE CTYJIEHTaMU PEKOMEHIOBAaHHOH JIMTepaTyphbl U YCBOEHUE TEOPETUUYECKOrO Ma-Tepuasa JUCIUILIMHBI;
- MOJITOTOBKY K MPaKTHUYECKUM 3aHATHSIM, JIAOOpATOPHBIM padoTaM U KYpPCOBOH padoTe;

- padoty ¢ IHTepHEeT-UCTOYHUKAMU;

- MOJITOTOBKY K cljaue MPaKTUIeCKUX padoT, crade 3adera.

[TraHMpoBaHMe BpeMeHH Ha CAaMOCTOSITEIbHYI0 paboTy, HEOOXOMMOro Ha N3yYeHUE HACTOSIIEH AUCIATUTAHBL,
CTy[IEHTaM JIy4llle BCero OCYIIECTBIATh HA BECh CEMECTp, IIPeAyCMaTpUBasi PU 3TOM PETyJisipHOe OBTOPEHUE
TIPOIICHHOTO MaTepuaiia. Marepu-ai, 3aKOHCIIEKTUPOBAHHBIN Ha JICKIUSIX, HEOOXOAUMO PEryJISIPHO JOTOJTHSTh
CBEJICHUSIMU U3 JINTEPATYPHBIX HCTOYHUKOB, MPE/ICTABICHHBIX B pabovel mporpaMMe TUCITUTLUIVHBL
70prannueckas xumusa?. [1o KaxkIod U3 TeM ISt CAMOCTOSITEIbHOTO N3yUYeHUsI, IIPH-BE/ICHHBIX B padoveit
MporpaMMe JUCIUILIMHBI CIeAyeT CHaYaIa MPOYUTATh PEKOMEH/I0-BaHHYIO JINTEPATypy U P HEOOXOTUMOCTH
COCTaBUTh KPATKUI KOHCIIEKT OCHOBHBIX MOJIOKEHUHN, TEPMUHOB, CBEJICHUH, TPEOYIONIIX 3aIIOMUHAHUS U
SIBJISIIOLIMXCSI OCHOBO-TOJIAraloIIMMU B 3TOM TEME U JIJIsi OCBOEHM I MOCIIEAYIONIMX pa3esioB Kypca.

SAEKTPOHHBH
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Bujg paéor MeToanuyeckue peKOMeHIalu

3a4eT a 3aueTe oIpeessAeTcsl KauyeCTBO U 0ObeM YCBOSHHBIX CTYJEHTaMU 3HAHUM, CIOCOOHOCTb K 00001IEHUIO,
aHaIM3y, BOCIPHUATHIO MH(GOPMAIMK, IOCTAHOBKH 1IEJIU U BHIOOPY ITyTel ee IOCTHKEHHs], a TaK)Ke yMEHHUe
padoTaTh ¢ HOPMATHBHBIMU JOKYMEHTAMH B PaMKax JUCHUILIMHBL. OH MOKET ITPOBOIUTHCS B YCTHOW WA
ncbMeHHOH popmax. Popmy nposesenus onpenenser Kadenpa. [Toaroroska k 3auery - mporecc

BceX. 3aJI0roM YCTIEIHOW ca4y 3a4eTa sIBJISIeTCs] cucTeMariyeckast pabora HaJl y4eOHOW JUCIUIUIMHON B
LenecooOpa3Ho MOLIATOBOE OCBOEHHUE MaTepUala, BBIIOIHEHUE Pa3/IMYHbIX 3aJaHUI [0 Mepe U3y4ueHHs
COOTBETCTBYIOIIMX CO/IEPKaTEbHBIX Pa3/iesioB TMCHMILUIMHBL. Eciu, roToBsICh K 3a4eTy, Bbl UCTIBITHIBAETE

BBIITOJIHEHHUEM MPAKTUYECKUX 3aHaHHﬁ. TpeGOBaHI/IH K 3HaHUAM CTYJACHTOB OIIPEACTICHbI CIJG,HCPEUH)HI)IM

" OLICHKA YPOBHS MOJYYEHHBIX CTYJACHTOM ClIEHHUAJIbHBIX MO3HAHUH I10 yqe6H0171 JUCLHUITIIMHE U

)]e(bI/IHI/IHI/Iﬁ u KaTel"OpI/Iﬁ. OI_[CHKC NnoAJIeKaT MpaBUJIbHOCTb U TPAMOTHOCTD PeYr CTYJACHTA, €CJIN 3a4YCT

YTO Urpaer 60J'H>H_Iy10 POJIb B IIOATOTOBKE 6y)1ymero crienyanucra, CHOCO6CTByeT MOJy4YEHUIO UM
q)yH]laMeHTaJIbHOﬁ u HpOCbeCCPIOHaJ'[I:HOfI IOArOTOBKMH. HpI/I MNOATrOTOBKE K 3a4€Ty BaXHO MPABUJILHO U

OTBE€TaM 110 BCEM BOIIPOCAM. Bo BpEM:A MOATOTOBKHM K 3a4Y€Ty CTYAEHTbI TAKKE CUCTEMATU3UPYIOT 3HAHUS,

HeperpoBEepPUTh YCBOSHHE MaTepHaa.

MIPOBOJUTCS B YCTHOM (pOopMe, a TaKke ero JOCTUKEHUS B TeUeHUe ceMecTpa. JloMoIHUTEIbHOM LeJIbIo 3a4eTa
sBisieTcst GOPMUPOBAHUE Y CTY/IEHTOB TAKMX KauecTB, KaK OPraHM30BaHHOCTh, OTBETCTBEHHOCTH, TPYAOJIO0HE,
CaMOCTOSITENILHOCTD. TakuM 06pa3oM, MPOBEPSIETCS CIOKUBINASCS y CTY/IEHTa CHCTeMa 3HaHUM 110 JUCIUILIMHE,

PaliMOHAJIbHO PACIJIaHUPOBATL CBOE BpEMH, YTOOBI YCEeTb Ha Ka4€CTBEHHO BLICOKOM YPOBHE IMOATOTOBUTBHCA K

I/IHILI/IBI/IH}’EUII)HI)IFI. Tem ne MEHEEC, CYIECTBYIOT HEKOTOPLIC IIpaBUJia, 3HAHUS KOTOPBIX MOT'YT OBITH ITOJIE3HEI JJIA

TeueHue cemecTpa. [1oAroToBKy KeJaTeabHO BECTH, UCXO[sl U3 TPeOOBaHMI POrpaMMbl Y4eOHON AVCLUITIAHBL.

3aTpyaAHCHUS], 06pau1a171Tec1> 3a COBETOM K IIpernoagaBaTeito, TeM 6oJiee 4TO npu CHCTEMaTHYeCKOM TOJITOTOBKE y
BacC €CTh TaKasi BO3MOKHOCTb. ['0TOBSICh K 3a4€Ty, JIy4ll€ BCEIo COUYETATh TIOBTOPEHUE TEOPETUIECKUX BOIIPOCOB C

ToCyJapCTBEHHBIM O6pa30BaTeJ’[beIM CTaHJapTOM U pa6oqe171 nporpaMMoﬁ OUCHUITIAHBI. L[CJ'II) 3a4€Ta - IPpOBEpPKa

COOTBETCTBYIOIINX UM yMeHI/Iﬁ 1 HAaBBIKOB, a TaK:K€ YMEHUA JIOTUYCCKH MBICJIMTDh, apryYMEHTHUPOBATH I/I36paHHyIO
HaY4YHYIO0 IO3UIUI0, pearupoBaTb Ha JOIMOJHUTEJIbHBIC BOIIPOCHI, OPUEHTUPOBATHCSA B MACCHBE I/IH(l)OpMaL[I/II/I,

KOTOPBIE OHU an06peJm P U3YyYCHUHN OCHOBHBIX TEM KYpCa B TEUCHUE CEMECTpPaA. STO NO3BOJISIET UM YACHUTD
JIOTUYECKYIO CTPYKTYPY AUCHUIIINHDI, OGLCHI/IHI/ITL OTACJIbHBIC TEMBI B €IUHYIO CUCTEMY, YBUICTDH IEPCIICKTUBLI
€€ pa3BUTUA. CamocrosTenbHas pa60Ta IO MOATrOTOBKE K 3a4Y€Ty BO BPpEMA CECCUU JOJIKHA INTAHUPOBATLCA
CTYAEHTOM, UCXOJd U3 O6H_ICFO oObema BOIIPOCOB, BLIHECEHHBIX HA 3a4€T, TaK, YTOOBI 32 Hpe)lOCTaBHeHHbIﬁ JJIA
NOATOTOBKU CPOK OH CMOI' pPABHOMEPHO PAaCIIPpEACINTh HpI/I6HI/I3I/ITeHLHO PaBHOE KOJMYECTBO BOIIPOCOB JI
€KECAHECBHOI'O NU3YyUYCHUA (HOBTOpeHI/If{). Ba)KHO, YTOOBI OJIVIH TIOCJIEIHUH JIEHb (J'[I/I60 4acCTb CI‘O) ObLI BBIJACJICH IJIA
JOIOJIHUTEJIbHOT'O MOBTOPEHUA BCETO oObema BOITPOCOB B LICJIOM. 370 MO3BOJISAET CTYJACHTY CaMOCTOATEJIbHO

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIeCTBJIEHHH 00Pa30BaTEJILHOrO Mpoecca
no JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst 1 HH( OPMAIHOHHBIX CIIPABOYHBIX

cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiECca M0 JUCHUILIIHE

(MOZyJTI0), BKJIIOYAS MIepeyeHb MPOrpaMMHOr0 obecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCIUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILINHE (MOYJII0)

MaTepI/IaHBHO-TCXHI/I‘ICCKOC obecrieueHne O6paSOBaTCHLHOFO nponecca 1no AMCuuIinHe (MO,Ily)'[lO) BKJIIOYAET B ce0s cireaymomue

KOMITIOHEHTHI:
TTomerieHus 111 CAMOCTOSITEILHOIN pa60T1)1 06y‘{a10H_[I/IXCH, YKOMITJIEKTOBAHHBIE CI'[CIIPIaJ'IPBPIpOBaHHOﬁ MeOebio (CTOJ'II)I u

CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyma

B 3JIEKTPOHHYIO MH(OPMAIMOHHO-00pa3oBatelbHyio cpeay KOY.

VuebHsie ayJuTOpUn IJIst KOHTaKTHOM pa60T1>1 C IpenogaBareyieM, YKOMIUIEKTOBAHHBIC CHCHI/IaIII/BI/IpOBaHHOﬁ MeOeIbio (CTOJII)I

U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3gaTOYHbIX MaTepUaIoB.
MynbTUMeaniiHas ayAUTOPHS.

KommnbloTepHBIit Kitacc.

12. CpeacrBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBI:

3 A
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- CO3/J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
(bopmbl, y1oOHBIE TSI Pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBIA MOXHO NPEJCTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETD
BO3MOXXHOCTb MAcCIITaOMPOBAHHS TEKCTa M U300pakeHHH Oe3 MoTepu KayecTBa, PeLycMOTPeTh JOCTYTHOCTb yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMaIHIO U3 pa3HbIX KCTOYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHHe MTPOrPaMMHBIX CPEZICTB, 00ECIIeYNBAIOIINX BO3MOXKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTePHATHBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHNEC TUCTAHIIMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTUI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3janvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTbI 06yqa10meroc;{ C IpenojgaBarejeM, B TOM YUCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HMCIIOJIb30BAaHbI 11 MTPOBEACHN A BUPTYAJIbHBIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO B3aPIMO)16ﬁCTBPIF[ BCEX YUYACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MNMpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpoBEACHUSA TPEHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHNC JUCTAHIIMOHHBIX O6paSOBaTCHLHHX TEXHOJIOTUI JUIsL OpraHnu3ain (bOpM TEKYHIEro u NIpoMeXyTO4YHOIO
KOHTPOJIA;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIaYn 06y‘{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOfI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’ICHHOf/’I MPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIBHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOAMMOIO B MMMCbMEHHON (l)OpMC, - He Oostee yuem Ha 90 MMHYT;

- TIPOJOJIKUTEIIHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOJIOJIKUTENFHOCTH BBICTYILICHHUS 00YYalolIerocst py 3aliuTe KypcoBor paboThl - He foJiee yeM Ha 15 MUHYT.

[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHusMu PI'OC BO u yueOHbIM 1u1aHOM 110 crienmaibHoctr: 04.05.01
"dyHgaMeHTaNbHas U IPUKJIaAHas XUMUS'' U clienmainu3anuy "®yHaaMeHTaIbHask XMMHSL: MaTepHualtbl Oy Iymero”.

SAEKTPOHHBH
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IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

CrneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAS ¥ OIPUKJIAAHAS XUMUS
Cremmammsanys:_ PynnaMeHTanpHas XUMUAA: MATEPUATIBL OYVIYIIErO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaparenb XuMuu
dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyuenusi Mo oOpa3oBartesibHOM nporpamme: 2023

OcHoBHas JuTepaTypa:

1. IlTabapos, 0. C. Oprannueckas xumus : yueOnuk / 0. C. lladapos. - 5-e nzg., crep. - Cankr-IlerepOypr : Jlans, 2021. - 848
c. - ISBN 978-5-8114-1069-9. - Tekcr : anekTpoHHbIi // JIaHb : 371eKTpOHHO-OnOMoTeuHas cuctema. - URL:
https://e.lanbook.com/book/167911 (mata obpamenus: 25.05.2021). - Pexxum jrocTymna: Uuist aBTOpH3. TOJIb30BaTEIIEH.

2. Kaparaesa, ®.X. Crniekrpockorust SIMP B oprannueckoii xumuu: [yde6Hoe nocodue] / ®. X. Kaparaesa, B. B. Kioukos. -
Kaszanb: Kazanckuit ynusepcutert, 2013.; 21.4. 1: O6mas reopus AMP. Xumuueckue casuru 'H u 1°C. - 2013. - 130 c. - Teker
: aeKTpoHHbIH. - URL:

https://shelly kpfu.ru/e-ksu/docs/F1708660505/SPEKTROSKOPIYa.YaMR.V.ORG.. HIMII..Chast.I...New_2013.posl...pdf
(mara obparenus: 25.05.2021). - PexuM ocTymna: OTKPBITHIH.

JonoJHUTEILHAS IUTEPATYypa:

1. Kaparaesa ®.X. Cniektpockonus IMP 'H u *C B opranuueckoit xumuu / ®. X. Kaparaesa, B. B. Kioukos ; Kasau. roc.
yH-T, XuM. uH-T uM A.M. Bytnepoa, Hayu.-oOpa3oBar. uenrtp Kasan. roc. yn-ta 'Marepuanst u TexHosorun X XI Beka' . -
Kazanb : Kazanckuii rocynapctBeHHbiii yausepeutet, 2007 . - 154 c.

2.bepanukos E. A. 3agauu u ynpaxsenus no IMP-crieKTpocKoniy B OpraHuyueckoi Xxumui : [yaeOHoe nocodue] / E.A.
Bepauukos, M.A. Ka3eimoBa ; Ka3an. roc. yH-1, XuMm. ut-T um. A.M. Bytneposa, Hayu.-o6pa3oBat. nientp Kazas. roc. yu-ta
'Marepuainsl u TexHosornd XXI Beka' . - Kazans : [KI'Y], Y. 1. -2007. - 103 c.

3.CoBpeMeHHbIe (PU3UKO-XMMHUYECKHE METO bl UCCIIEJOBAHUS B OPraHUYECKOH XUMUH : y4eOHO-METOANYECKOe MOCoOue K
CHELINPAKTUKYMY 10 (PU3UUECKUM U (PUBMKO-XUMUYECKUM MeToaaM uccienoBanus / Kazan. geaep. yH-T, XuM. UH-T M. A. M.
Bytnepoga ; [aBT.-cocT.: K.X.H. B. A. Bypunos u np.] . - Ka3zans : [Kazanckuii yausepcurer], 2014 . - 131 c.

4. ®enotoB, M. A. fInepHbIil MAarHUTHBIA PE30HAHC B HEOPTAHMUECKOW M KOOPAWHAIIMOHHON XUMUH. PacTBOPBI M KUIKOCTH :
MoHorpacus / M. A. ®enotos. - Mocksa : PUSMATIINT, 2010. - 384 c. - ISBN 978-5-9221-1202-4. - TekcT : 371€KTPOHHBIN
/I JIanp : anexTpoHHO-OMbGMOTeuHas cucrtema. - URL: https://e.Janbook.com/book/2151 (nara obpamenus: 25.05.2021). -
Pexum moctyna: ajst aBTOpu3. MOIb30BaTeNeH.
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Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

CneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAS ¥ OIPUKJIAAHAS XUMHS
Cremmamsanys:_ PynnaMeHTanpHas XUMUAA: MAaTEPUATIB] OYVIYIIELO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaBarenb XuMuu
dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA
Ton Hauana oOyuenusi Mo oOpa3oBatesibHOM nporpamme: 2023

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"
obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

Vu4ebHO-MeToqMuecKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcybTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH odyyatomumcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubmoreynoit cucremoit (5C), npenocTaBisionieil JOCTyII Yepes3 ceTh
WuTepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBaHUH ITPSIMBIX IOTOBOPOB C
ripaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTaHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE 3JIEKTPOHHBIX, B YacTH (popMUpoBaHus (POHI0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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