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Mporpamma gmcumnnunHbl "MeToabl OpraHM4ecKoro CuHTe3a B MeanumnHckon xumun"; 04.04.01 "Xumus".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gmcumnnunHbl "MeToabl OpraHM4ecKoro CuHTe3a B MeanumnHckon xumun"; 04.04.01 "Xumus".

Mporpammy oucumnnuHbl paspaboTan(a)(m) npodoeccop, A.H. (npodpeccop) MnemeHkos B.B. (kadenpa MeanUMHCKOA
XumMmm, Xumumyeckuin nHetutyt um. A.M. Bytneposa), VVPlemenkov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
OK-3 [nonxeH obnapatb roTOBHOCTBIO K CaMOPa3BUTUIO, camopeanunsauum,

ncnonb3oBaHuio TBopyeckoro noteHumana (OK-3).

OriK-1 [nonxeH obnanaTtb CnocobHOCTLIO UCMONBb30BAaTb M PasBMBaTh TEOPETUYECKME
OCHOBbI TPAANLIMOHHbBIX 1 HOBbIX Pa3faenoB XMMnUM Npu pelleHnn NpoddeccnoHasbHbIX
3anay (OlK-1);

nK-2 nonxeH obnapatb BNaAeHWEM TEOPUER N HABbIKaMu NpakTMyeckoi paboThl B
n3bpaHHoi obnactu xumum (MK-2);

O6yyatolpmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

- KnioueBble cMHTETMYECKME NOAXOObI, NpMMeHseMble Ha aTanax pa3pa60TK|/| NneKapCTBEHHbIX COe4MHEHUI,

- KntoueBble noaxodb! K BblOENEHNIO U OYNCTKE NPOOYyKTOB L NONynpoaykKToB, MPpUMEeHAEeMble Ha aTanax paspaéoTKVl
nekapcTBeHHbIX COEeOVHEHUIA;

- OCOBEHHOCTM CUHTETUYECKNX U NPOU3BOACTBEHHbIX CXEM B NPOU3BOLCTBE NIEKAPCTBEHHBIX CybCTaHUNIA;

- TeHOeHUMN B pasBUTUM COBPEMEHHBIX TEXHONOTUIA CUHTE3a NEeKapCTBEHHbIX CybCTaHLUiA 1 NONyNPOaYKTOB.
JonxeH ymeTb:

- OcywwecTBNSATb TUNOBbIE CUHTETUYECKME MPEBPALLEHNS, pacCMaTPMBAEMbIE B paMKax Kypca;

- OCYLLECTBAATb TUMOBbLIE METOAbI BbIAENEHWS U OYUCTKU COEANHEHWIA;

- aHanM3npoBaTb TEMATUYECKYIO NMTepaTypy 1 6asbl AaHHbIX C LIENbI0 MOMCKA ONTUMaNbHbIX CUHTETUYECKUX CXEM,
BEOyLWUX K COeANHEHNAM 3a0aHHOW CTPYKTYpbI.

JonxeH Bnagetb:

- MeTogmamu crHTe3a, BblAeNeHMs U O4YMCTKM NPOOYKTOB U MONynpoayKToB, Hanbonee ynoTpebutensHbIMA Ha aTanax
pa3paboTku NeKkapCTBEHHbLIX CPENCTB.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

- MpryMeHATb Ha NPaKTUKE 3HAHWSA W OMbIT B 061acT CMHTE3a, BblAENEHNS U OYUCTKM NONYNPOAYKTOB 1 NMPOLYKTOB
XUMMYECKMX NPEBPALLEHNA, MPUMEHSIEMbIX HA UCCNELOBATENbCKMX 3Tanax pa3paboTky NekapCTBEHHbIX CPEACTB;

- TeopequeCKM aHanm3nmposBaTtb K npegnaratb HoOBble CXeMbl CMHTE3a LeNieBblX MPOA4YyKTOB, B TOM HUCNe
MHOrocTaguinHble.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BKNtodeHa B pasgen "61.B.0M.2 ducumnnmHbl (Moaynun)" OCHOBHOM NPOGIECCMOHASBHOA
obpasosatenbHoi nporpammbl 04.04.01 "Xummust (MeomumnHckas Xumms)" n oTHOCUTCS K 06s13aTeNlbHbIM AUCUMTIMHAM.
OcBauBaeTcs Ha 2 Kypce B 3 CEMeCTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUEeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 56 yaca(os), B TOM 4ucne nekuum - 20 yaca(oB), npakTnyeckme 3aHsTus - 16 yaca(os),
nabopaTtopHble paboTbl - 20 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 52 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNUHBIL: 3K3aMeH B 3 CEMECTpE.
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4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buaobl u yachbl
KOHTaKTHOW paborThbl,
Paspenbl oucumnnuHbl / UX TPYAOEMKOCTb CamocTtositTenbHas
N moayns CemecTp (B yacax) pa6ota
MpakTuueckuelaboparopHble
flexumu 3aHATNA pabortbl
Tema 1. OcobeHHOCTM MEeTOLOB
OPraHM4yecKoro CUHTE3a B
MeOnUUHCKoM XxuMumn. CBA3b C
1. COBPEMEHHbIMW TEXHONOTNSIMI 3 4 2 0 4
pa3paboTKn nekapcTBEHHbIX CPEACTB
Tema 2. Metogpl coznaHms C-(O,N)
2. CBS3U 3 4 4 8 16
Tema 3. MeTtogbl co3naHunsa C-C
3. CBS3U 3 2 2 4 8
Tema 4. MeouumnHCKO-xMMmn4yeckas
mMoamdoukaLms CnoXHoOm
4. reTepoLMKINYECKOW CTPYKTYpPbl Ha 3 4 4 6 12
npvMepe NMpuaokcnHa
Tema 5. MeTtonabl BbloeneHus n
5. OYNCTKU 3 2 2 2 4
Tema 6. [NepenoBble cMHTETNYECKME
6.[TexHonormnm B nponssoacTee 3 4 2 0 8
NeKapCTBEHHbIX CPeacTB
NToro 20 16 20 52

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. OcobeHHOCTN METOA0B opraHn4yeckoro cuHte3a B MeAnuUMHCKON XuMuu. Cesasb ¢ COBpeMeHHbIMN
TexXHonornamum pa3pa601'|(u NneKapCTBeHHbIX CpeacTs

NekapcTBeHHbIe cybCcTaHUMKM, X TUMUYECKNne 0COBEHHOCTM B CPaBHEHUU C APYrMMU KaccaMmn XMMNYECKUX COeaNHEHNIA.
MoHsTMe nekapctBeHHOro noaobus (drug-likeness). OcobeHHOCTM METOLOB OPraHNYecKoro CUHTe3a B MeaMLUUHCKOM
XuMumn. Tunosble CUHTETUYECKME NpeBpalleHmnsl. CBS3b C COBPEMEHHBIMU TEXHONOMMSMU Pa3paboTKn NekapCcTBEHHbIX
cpencts. KoMbUHaTOPHbIM cnHTE3. MapannenbHblit cuHTes. KoMbrHaTopHbIA TBepaodasHblili cuHTe3. KoMBMHATOPHbIiA
CUHTE3 B pacTBope.

Tema 2. MeTtonbl co3paHusa C-(O,N) ceasu

O6pasoBaHue C-N cBs3n: NpsiMoe aMUHUPOBaHNE, BOCCTAHOBUTENIbHOE aMUHUPOBaHWE, NONy4YeHUe NPOM3BOAHBIX
KapBOHOBBIX KMUCIOT, NMONyYeHVe NPOU3BOHbIX CyNbUOOHOBBLIX KUCNOT, Apyrue Mmetoasl. ObpasosaHue C-O cBs3u:
06pa3oBaHme NpocThIx a¢pMpoB (CUHTe3 BunbsimcoHa/peakumns MuuyHoOy), nonydeHrne Npon3BoaHbIX KApBGOHOBbIX
KUCNOT NoNy4YeHne NPoM3BOAHbIX CYNIbGOOHOBBIX KUCNOT, Apyrue MeToabl.

Tema 3. Metoabl co3paHua C-C cBA3n

O6pasoBaHne C-C caau: MNpouecchl, katanuanpyemble nannaavem (peakums Cyaykun-Mustlypbl, peakuusi
Xeka-CoHorawwupsbl). Peakuust ['puHbsipa. Peakums Buttura. ACUMMETPUYECKIWA CUHTE3: MOHATUS, NOAXOAbl, OCHOBHbIE
KaTanusaropsbl, TeHAeHUMM pa3suTns. Peakummn MaHHuxa, Muxaans, [uneca-Anbaepa Ha npumepe acCUMMETPUYEeCcKoro
CUHTEe3a.

Tema 4. MeguUUMHCKO-XUMMUYECKaa MoaudhukaLus CrnoXHOM reTepoLuKIM4eckon CTpykKTypbl Ha npumepe
NUPUOOKCUHA

MPUBOKCHH Kak NpuMep NONNGYHKLIMOHANBHON XUMUYECKOW CTPYKTYPbI C WUIMPOKMMU BO3MOXHOCTSMU CTPYKTYPHOM
monmcpvkaumm. Mogudukaums ¢ y4actmemM apoMaTuyeckoin rmapokeurpynnel. Peakumm ¢ yqactvem anndpaTmyeckux
rmppokcurpynn. Peakuuy ¢ y4acTmem sHOOUMKINYECKOro atoMa asoTa. Moaudgukaums nonoxenHus 6. Moandrkauus
1-MeTunbHOro 3amectutens. CMewwaHHbIe MOANGUKALIMN.

Tema 5. MeToabl BbloeNneHUsa n OUNCTKMU

TpeboBaHUS K TEXHONOMMYHOCTY MPOLECCOB, NPUBOLSILMX K IEKAPCTBEHHBIM COELMHEHUSIM (3KOHOMMYECKas
3pPEKTNBHOCTb NPOU3BOACTB, TPeboBaHNs 6e3onacHOCTW, LOCTYMHOCTb Chipbs U Np.). Pa3nnyHbie MeToabI
xpomarorpadomm (KonoHo4Has, ToHkocnomnHas, BOXX n gp.). Mepekpuctannuaauns. NeperoxHka. Skctpakums. MNpoymne
mMeToapbl.

Tema 6. I'Iepe,u,osble CUHTEeTN4YeCkune TexXHOJIOrmm B Npon3BOoACTBe JieKapCTBeHHbIX CpencTs
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I'Iepenosble CUHTEeTUYECKNE TEXHOIOIMn B Npon3BOoACTBE NIEKAPCTBEHHbIX CpencTB, HAanpas/ieHHble Ha COoKpalleHne
HEeratMBHOro BIMAHUA Ha OKPYXakWwyto cpeny n Ha noggep>XaHune 6ﬂar0ﬂpI/I9|THOI7I

9KONOrnyeckom cutyauun. 3eneHas xmmMusi. ACUMMeTpUYecknin cnHTes. buokatanutuyeckue TexHonorun. HenpepbiBHble
TEXHOMOMMYECKME CXEMbI CUHTE3A 1 04UCTKU. MUHUN-peakTopbl

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolLyxcs BbINOMHAETCS MO 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsATENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPEMS ayanTopHOl paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUs, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcs pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHBIMU PECYpcamMu, BKNOYAS:

MopsiLoK opraHn3aumm 1 ocyleCTBAEHNS 06pa30BaTeNbHON AeSATENbHOCTM MO 06pas3oBaTENbHBIM MPOrPamMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam creumaniTeTa, nporpammam MarmcTpatypbl (YyTBEpXOeH
npukasom MuHucTepcta obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeiepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pexaeHns
BbICLLEro npodpeccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHbllii yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doeaepanbHOro yHmBepcuteTa

6. DOHA OLLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOH[ OLIEHOYHbIX CPEACTB MO AUCUMNIUHE (MOOYI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHBIX CPELCTB BK/THOYAET OLEHOYHbIE
CPELCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B choHAe OLEHOYHBIX CPEACTB COAEPXNTCS cnemytowas HopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3ynbTataM 0By4eHus Mo JUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUUMNAVHE (MOZYIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpeacTBaa;
- KpUTEPWM OLIEHNBAHNS NS KAX 0o OLEHOYHOro CPEeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisiemMbie K 4eCTBUSM 0ByHatowmnxcs,
LEMOHCTPVPYEeMbIM pe3dynibTaTaM, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (MOaynsi) npeanonaraeT n3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTYyMHA 0b6y4atowWwmnMcsl B OAHOM U3 OBYX BapUaHTOB (MM60 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoyeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHolr 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAaHLMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0OYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT NIMYHOrO KabuHeTa B cuctemMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNOoNb30BaHMKN NeYaTHbIX M3aaHUn BBNNOTEYHbI
ooHA, AonmKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnsapa (ans obydatowmxcs no ProC 3++ - He
mMeHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNSs),
HaxoauTcs B MpunoxeHun 2 k paboyein nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.
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8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX ONS
OCBOEHUS BUCLMUMINHBI (MOOYNS)

Basa naHHbIx no 6nomenmuuHckoin nutepatype (Medline,CLUA) - http://www.ncbi.nim.nih.gov/pubmed
HayuyHas anekTpoHHas 6ubnunoteka ELibrary - http://elibrary.ru/

Mownckosas 6ubnuorpacdpuyeckas cuctema ScienceDirect - http://www.sciencedirect.com/

Mouckoeas cuctema no Hay4How nutepartype Google Scholar - https://scholar.google.ru/

YyebHble MaTepuanbl N0 Kypcy opraHuyeckoi xummm - http://www.chem.msu.ru/rus/teaching/org.html

9. Metoanyeckue yKa3aHusa pnsa 06yqarou.l.ux09| no OCBOEHWI0 OUCUUNIMJINHDI (MO,D.yﬂil)

Bug pa6ot MeToaouueckue peKoMeHaaUum

nekumm MpocMoTpUTE KOHCNEKT Cpasy Nnocne 3aHATUN 1 OTMETbTE MaTepuar, KoTOpbIi Bbi3bliBaeT
3aTpyaHeHns 0ns noHMMaHus. MonbiTaiTech HaWTVX OTBETbI HA 3aTPYOHUTENbHbIE BOMPOCH,
CMONb3ys peKoMeHoyemyto nutepatypy. Ecnv camocTtosiTensHo He yaanoch pasobpatbes B
MaTepuane, CqOPMyNNPyINTe BONPOCHI 1 0BpaTUTeCh 3a NOMOLbIO K NperoaasaTento Ha
KOHCYMbTaUum Unm 6nnxaniien nekumu.

npakTnyeckue | Mepen nocelweHeM NPakTUYECKOro 3aHATHS U3y4nTe TEOPUIO BOMPOCca, NPeanonaraeMoro K

3aHsATUA N3Yy4EeHNI0, 03HAKOMBTECH C PYKOBOACTBOM MO COOTBETCTBYIOLLEN TEME. TakXe pEKOMEeHLyeTCs
MpopewaTb TUMOBbLIE 3a4aHusl, TPELNOXEHHbIE NPenofaBaTeNnemM paHee Ha nekumu. Beinuwute
BOMPOCHI, BbI3BaBLIME 3ATPYLHEHWS, 1 06paTMTECH 32 MOMOLLBIO K MPENoAaBatento.

nabopatopHble| [lnsi Gonee adpdpekTMBHOIO BbINONHEHUS NabopaTopHbIX paboT HeobX0aMMO N3YHNTb

paboThbl COOTBETCTBYIOWMIA TEOPETUHECKMIA MaTepuan - MeToanky npoeeneHusi nabopaTopHoi paboTsl u
TpeboBaHMs TEXHUKU 6e30NacHOCTW, HEMOCPEACTBEHHO OTHOCSIMECS K 3aniaHnpoBaHHoh paboTe.
Lns ynobcTea pekoMeHoyeTCcs 3apaHee NoaroToBUTb NPOTOKON NpoBefeHus paboThl (Ha3BaHwe
paboTbl, 3aroTOBKU /151 3aNOfHEHMSI 3KCMNEPUMEHTaNIbHBIMU AaHHbIMUW, YPaBHEHUS! XUMUYECKUX
peakumi n 7.4.)

camocTosi- | CamocTosATenbHas pabota NPOBOANTCS C Lenbio yrnybneHns 3HaHuii o GUCLUNAUHE 1

TenbHas npenycMaTprBaeT:

pabota - YTEHWe CTyLEeHTaMn PEKOMEHI0BAHHON NUTEPATYPbl M YCBOEHME TEOPETMYECKOrO MaTepuana
LVCLUNMNHBI;
- NOArOTOBKY K NMPAKTUYECKMM 3aHATUSM, YCTHBIM ONPOCaM, TECTUPOBAHUSIM U KOHTPONLHOW paboTe;
- paboTty ¢ IHTEpHET-UCTOYHUKaMK;
- NOArOTOBKY K coaye nNpakTudeckmx pabort, 3awmte npakTnyeckor paboTbl, coadve aKk3ameHa.
MnaHvpoBaHVe BPEMEHN HA CaMOCTOSTENbHYO PaboTy, HEOOXOAMMOrO Ha N3y4eHUe HacTosWeEN
OVCLUMNWHBI, CTY[EHTaM NyJlue BCEro OCyWeCTBNATb HA BECb CEMECTP, NpeaycMaTpreas npu 3ToM
perynsipHoe NoBTOPEHWE NPONAEHHOro MaTepuana. MaTtepuan, 3aKkOHCNEKTUPOBAHHbIA Ha NEKLUSX,
HEeobX0OUMO PETrYNAPHO OOMONHATL CBELEHMAMU U3 NNTEPATYPHBIX MCTOYHUKOB, MPELCTABNEHHbIX B
paboueii nporpamme ancUMNAnHL 'MeTonbl OpraHNYeCcKoro CUHTE3a B MEAULIMHCKON XMMun', a Takxe
3 MHbIX UCTOYHMKOB, PEKOMEHAOBAHHbLIX NpenofasarteneM. o kaxnow u3 Tem ans
CaMOCTOSITENILHOrO U3Yy4eHusl, NPMBEAEHHbIX B paboyei nporpaMMe OMCLUMAWHBI, CNeayeT cHavYana
npoYnTaTh PEKOMEHOOBAHHYIO NUTEPATYPY M NPU HEOOXOAMMOCTI COCTaBUTb KPATKMUIA KOHCMEKT
OCHOBHbIX MONOXEHWA, TEPMUHOB, CBELEHWA, TPEOYIOWMNX 3ANOMUHAHUS U ABNSIOWMXCS
OCHOBOMONarawW My B 3TON TEME 1 NS OCBOEHUS NOCNEOyWMX pa3aenos Kypca.

aK3ameH OK3aMeH MOXeT MPOBOAUTLCS B MUCbMEHHOW U YCTHOWN doopmax. [oarotoeka npoBoauTcs no
NEeKUMOHHOMY Matepurany, Takxe UCrnonb3yeTcs OCHOBHAS 1 AOMNONHUTENbHAS nuTepaTypa.
PekomeHayeTcs [ONONHUTENBHO MPOCMOTPETL Matepuanbl CEMUHAPCKMX 3aHATUIA. Ha ak3ameHe
HeobxoOMMO NpoayMath NnaH OTBETA M YETKO M3NOXWTb Matepuan, Aatb onpeneneHne OCHOBHbIX
MOHATWI, faTb KPaTKoe OnMcaHne SBNEHWNIA, MPUBECTN NPUMEpHI.

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3yeMbIX MPU OCYLLLEeCTBIEHUM 06pa3oBaTe/ibHOro
npouecca no gucuunauHe (MORyno), BKIOYasi nepedeHb NPporpamMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6XO0AMMOCTH)

MepeyeHb NHPOPMALIMOHHBIX TEXHOMOI WA, MCMONb3YEMbIX NMPU OCYLLECTBNEHNN 06pa30BaTeNLHOro NpoLecca no
LMCLMMNAMHE (MOOYNIO), BKNOYAs NepeYeHb NPOrpamMMHOro obecneyeHns 1 MHGPOPMALMOHHbBIX CPABOYHBIX CUCTEM,
npencTasneH B MpunoxeHun 3 k paboyei nporpamme AUCUUNAUHBI (MOLYNS).

11. OnucaHue matepuanbHO-TeEXHUYecKon 6a3bl, HEO6XOAUMOW ANs OCYLLECTB/IEHUS 06pa3oBaTeNbHOro
npouecca no gaucuunnuHe (Moayno)
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MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun 1S KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CcTONbI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3naToyHbiX MaTepuanos.

MynbTuMeouiiHas ayauTopus.

CneuwvanunsmposaHHas nabopaTopusi.

12. Cpe.u,cma ajantauumm npenogasaHus oauCcUNNMNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS cleaytowme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMKN 0By4yatoWwmMMncst MHBANIMAAMI U NNLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aHne TEKCTOBOW BepCumn Nto60oro HeTEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTuBHbIE DOPMBI, y,D,06HbIe ONg pasnunyHbIX NoNb30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEeACTaBUTb B Pa3NNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 63 noTepm kayecTsa, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBuaTypbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anm MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMIVMHOM, 3a CHET aNlbTepHaTUBHbIX CMOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHbIX
TEXHONOIA;

- NPVYMEeHeHNe ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA NS nepeaayy UHGOPMaLmW, opraHn3auuy pasinyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOM paboThl 0byyatowerocs ¢ npenonasatenem, B TOM Yucie BebUHapoB, KOTOpbIE MOTyT
ObITb MCMONb30BaHbI OISl NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTBIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeLeHNsi CEMUHAPOB, BBICTYMNEHNS C AOKNaAaMM U 3aWmThl BbINONHEHHbIX paborT,
NpoBeeHNs TPEHVNHIOB, OpraHM3aLmmn KONNeKTUBHOM paboThl;

- MPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONMXKNTENIbHOCTN caaqm oby4atolwmMMcst UHBANNLOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (OOPM NPOMEXYTOYHON aTTecTaLmmn No OTHOWEHWIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOAONXNTENbHOCTM NOAroTOBKM 06ydatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXNTENBbHOCTU BbICTYNNIEHUA 06y'-|a+ou4erocs:| npu sawuTe KprOBOVI pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®FOC BO n yyebHbiM nnaHom no HanpasneHuto 04.04.01
"Xvmus" n marmctepckon nporpamme "MeaumumHekas xmMus".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.0/].2 Metoab! opraHNn4eckoro cuHTe3a B MEANLIMHCKOM
XuMumn

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 04.04.01 - Xumns

Mpodounb noarotoskn: MeonunHckas xumMms

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. PeytoB, O.A. OpraHunyeckasi xumusi. B 4 4. Yactb 1 [SnekTpoHHbIf pecypc] : y4eb. / O.A. PeyTos, A.J1. Kypu, K.I.
ByTuH. - OnekTpoH. naH. - Mockea : agatenbcTeo 'NabopaTtopus 3HaHwi', 2017. - 570 c. - Pexum goctyna:
https://e.lanbook.com/book/94167

2. PeyToB, O.A. OpraHundyeckas xumusi. B 4 4. Yactb 2 [OnekTpoHHbIi pecypc] : yueb. / O.A. Peytos, A.J1. Kypu, K.I1.
ByTuH. - OnekTpoH. aaH. - Mockea : apatenbcTso 'Jlabopatopusi 3HaHwmit', 2017. - 626 c. - Pexxum gocTtyna:
https://e.lanbook.com/book/94168

3. PeyToB, O.A. OpraHunyeckas xumus. B 4 4. HYactb 3 [OnekTpoHHbIin pecypc] : yueb. / O.A. Peytos, A.J1. Kypu, K.I1.
ByTuH. - OnekTpoH. naH. -Mockga : ispatenbctBo 'Tlabopatopust 3HaHui', 2017. - 547 c. - Pexum goctyna:
https://e.lanbook.com/book/94166

4. Apsamacues A.l1., ®apmaueBTryeckas xmmMus [OneKTpoHHbIA pecypc] : yuebHoe nocobue / Mog pen. A.T.
Apsamacuesa. - 2-e usg., ucnp. - M. : FT'SOTAP-Menna, 2008. - 640 c. - ISBN 978-5-9704-0744-8 - Pexum poctyna:
http://www.studentlibrary.ru/book/ISBN9785970407448.html

JononHutenoHasa nuteparypa:
1. BnoopraHuyeckas xumusi: ydiebHuk / U.B. PomaHoBckuii, B.B. Bontpometok, J1.I. FmaopaHosuy v ap. - M.: HALL
NH®PA-M, Hos. 3HaHune, 2015. - 505 c. - (Bbicwee obpa3sosaHue) ISBN 978-5-16-010819-3 Pexum goctyna:
http://znanium.com/catalog.php?bookinfo=502950
2. brioopraHnyeckas xumus : y4ebHuk / H. A. TiokaskuHa, 0. U. Baykog, C. 9. 3ypabsH. - M. : TOOTAP-Megaua, 2015. -
416 c. : nn. Pexum goctyna: http://www.studmedlib.ru/ru/book/ISBN9785970431887.html
3. TpaeeHb, ®.B. OpraHuyeckas xumus : yiebHoe nocobue ans By3oB. T.2 [OnekTpoHHbI pecypc] : yuebHoe nocobue. -
ONeKkTpoH. aaH. - M. : 'Nabopatopust 3HaHuiA'. - 2013. - 517 c. - Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=8693
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.0/].2 Metoab! opraHNn4eckoro cuHTe3a B MEANLIMHCKOM
XuMumn

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue noarotosku: 04.04.01 - Xumuns

Mpodounb noarotoskn: MeonumnHckas xmmMms

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCS 3neKTPoHHON BubnunoTtedHoin cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONofAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMONHUTENBHOW NUTEPATypbI.
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