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Mporpamma gucumnnuHbl "KuHeTrnka n MexaHnsm katanutmyeckmx peakumin'; 04.04.01 "Xummusa".

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 gucumnnuHbl "KuHeTrnka n MexaHnsm katanutmyeckmx peakumin'; 04.04.01 "Xummusa".

Mporpammy aomMcuunnvHel paspaboTan(a)(n) Beoywmii HayyYHbIA COTPYLHUK, O.H. (oueHT) Eroposa C.P. (nabopatopus
COPOLMOHHbBIX 1 KaTannTniyeckux npoueccos, Otaen couandeckoi xummm), Svetlana.Egorova@kpfu.ru ; Yepesosa Enexa
HukonaesHa

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

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
MK-1 CnocobeH 1cnonb3oBaTh NOMyYeHHbIE 3HAHNS TEOPETUYECKNX OCHOB COBPEMEHHOW

XMW 1 CMEXHBIX HayK MPU peLleHUn NpodoecCroHanbHbIX 3a4ad

MK-3 CnocobeH aHanMa3npoBaTb HOBYIO Hay4Hyl0 NPObnemMaTrky, NPUMEHSATL METOAb! U
CpeAacTBa NNaHMPOBaHNS, OpraHn3auun 1 NPoBeAeHNS Hay4YHbIX UCCNeLOBaHWA B
BbIOpaHHO 06nacTn XxmMum

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

- BUObl KaTanunsa u KkaTann3aTtopos;

- Knaccumkaumio MEXaHN3MOB KaTalMTUYECKNX Peakuuii;

- cnocobbl OCYLWECTBNEHMS! NPOLECCOB KaTainTUYeCKOro CUHTE3a;

- METObl MPOBELAEHNS CTAHAAPTHBLIX MCMbITAHWUIA MO ONPEAENEHUNIO BAXHENWNX KUHETUYECKIMX
XapakTepucTuk peakuunmn

JlonxeH ymeThb:

- F[PaMOTHO OLIEHUBATb KUHETUYECKME 3aKOHOMEPHOCTUN NPOLIECCOB;

- NCMOMb30BaTb METOAbI N CPELACTBA TEOPETUYECKOrO M 9KCMEPUMEHTANIBHOIO NCCNenoBaHMS Mpu
NPOBEAEHNMN KaTaNIMTUYECKMX NPOLLECCOB HEPTEXMMMYECKOTO U OPraHN4YeCcKOro CMHTE3a, Nosy4YeHns
NoNMMEpPOB.

- yNpaBensiTb KatanmMTn4eckmmMm npoueccamm nytem Bolbopa Trna Kkatanmaartopa, yCnoBuii cuHTesa
HonxeH Bnagetb:

- aHanm3a MexaHn3Ma KatanmMTU4eckoro npouecca 1 COCTaBNEHNS Ha ero OCHOBE KMHETUYECKOW
mMonenv;

- COCTaBNEHNE KOMMbIOTEPHOW MPOrpaMmbl B MPUKIALHbIX MPOrPaMMHbIX NakeTax;

- BblYMCNEHNE OCHOBHbIX KNHETUYECKMX NapaMeTpoB KatanuTU4eckoro npoLecca;

- MNAaHMPOBAHUS 1 BbIMONHEHUS SKCMEPUMEHTOB MO ONPEAENEHNIO KNHETNYECKUX XapaKTepPMCTMK
npowecca

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

onpenensTb ONTUMasbHbI PEXUM MPOTEKAHMSI U CMOCOB0B PerynMpoBaHns KaTaiuTuieckoro
npoLiecca Ha OCHOBE 3HaHWIA KMHETMKM U MexaHn3Ma KatanmTu4eckoro npowecca

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas oncuunnuHa (Moaynb) BkatodeHa B pasgen "61.B.1B.08.05 OucumnamHel (Mogynm)" OCHOBHOW
npodpeccroHanbHoi obpasoBatenbHoi nporpamMmbl 04.04.01 "Xumuns (MHHOBaLMOHHbIE MaTepuanbl U MeToabl X
nccnenoBaHus)” U 0THOCUTCS K AUCUMNInMHAM Mo Belbopy.

OcBauBaeTcs Ha 2 Kypce B 3 CEMECTpeE.

3. O6beM AUCUMNMNMJIUHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ yKka3daHMeM KosimyecTtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLMNANHBI COCTABASET 2 3a4eTHbIX(ble) eAnHWL(bI) Ha 72 yaca(oB).

KoHTakTHas paboTa - 32 yaca(oB), B TOM yucne nekuuu - 16 yaca(oB), NpakTMyeckne 3aHsTus - 16 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTtositenbHas pabota - 40 yaca(oB).
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Mporpamma gucumnnuHbl "KuHeTrnka n MexaHnsm katanutmyeckmx peakumin'; 04.04.01 "Xummusa".

KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNUHBI: 3a4eT B 3 cemecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Buabl u yachbl
KOHTaKTHOW paboTbl,
Pasnenbl AUcUUNINHDbI / MX TPy AOEMKOCTb CamocrosiTenbHasi
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
1.|Tema 1. BeegeHve B gucumnnunyy 3 2 0 0 4
Tema 2. OMOreHHo-kaTanuTuyekme
2. peakuun. HykneodpunbHbI Katanma 3 4 4 0 10
3.[Tema 3. ®epmeHTaTNBHLIN KaTanua 3 2 4 0 10
Tema 4.
4.|eTeporeHHo-KaTanuTNnyeckmne 3 4 4 0 10
peakuun
Tema 5. OkcnepumeHTanbHble
5.|MeToabl U3YyYEHUS XMMNYECKOW 3 4 4 0 6
KUHETUKM
Toro 16 16 0 40

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)
Tema 1. BBeaeHue B oUCLMUNINHY

Mpenmet. 3apayn. 3HaveHne ons TexHonorun. OCHOBHbIE pa3aenbl ANCUMNVHBL. VicTopryeckne aTanbl passuTms
TEOPeTUYECKMX NpeacTaBneHnin o katanuse. dusmyeckme Teopun Jinbuxa n OebeperiHepa.

Kpatkuin ncropmnyecknii o4epk. OCHOBHbIE aTanbl pas3snTus karanmada. PeHomeHonormsa karanmaa.

Ponb katannsa B COBPEMEHHOW XMUYECKO MPOMBIWNEHHOCTY U B XUBOI Npupoae. Obwme

npuHUMMbLI Katanuaa. Katanns n pasHosecue. [TpoMexyToyHble coeMHEeHNs B KaTannse,

Katanuaartop Kak acTexmomMeTpuyeckuin peareHT. Katanntnyeckuii LK. HoBbI peakuMOHHbIN NyTb, OTKPbIBAEMbIIA
Katannsatopom.

Tema 2. oMoreHHo-KatanuTuyekme peakumn. HykneocunbHbein Karanus

["lOMoreHHo-KaTanuTnyekre peakumm. HykneodunbHbln katanus 1 ero mexaHusm. Katanunsaropbl. @aktopb,
onpegnensiowme seKTUBHOCTb HYKNEOMUNbHOro katanusa. Peakuum npucoenmHeHns: no KapboHWIbHOI rpynne, no
KpaTHOM CBS3M ONeOUHOB U aLeTUNe-HOB C SNEKTOHOAKLIENTOPHbIM 3aMeCTUTENEM MPU KPaTHOW CBA3K, K
reTepoLMKIMYECKUM COEMHEHNSM C MaNbIMK LMKIaMmn (CNPTOB, KapOOHOBLIX KMCNOT, PEHONOB, MEPKanTaHoOB K
a-okcmaam).

CornacHo NpuHSTON Teopun KaTanmnaa, xapakTepHbIMU YepTaMy 3TOFO SBNE?HNS MOXHO CHATATD:

1. KaTanusatop nsameHsieT CKopoCTb peakLumu.

2. Katannsatop He CMeLaeT NoNoXEeHUs paBHOBECUS B Cliyyae obpaTnMoi peakuum.

3. Katannsartop n3MeHsIeT YMCNo 1 XxapakTep aNeMeHTapHbIX CTaauii, M3 KOTOPbIX CKNaAbiBAETCS XUMUYECKUIA NPoLece.

4. Katannsatop akTMBHO, 0BbIYHO 3a CHET CUNT XMMUYECKOM NPMpPO?abl, y4acTBYET B TOW UMW NHOM S1EMEHTAPHOM
ctaoun peakuuu.

5. XapaKTep 39TOro B3aMMOLOENCTBUS TAKOB, YTO Katanm3artop BbIXO?OUT N3 HEFO XMMNYECKN HEN3MEHHbIM, 6naronapﬂ
4eMy MHOrokpaTtHO NoBTOpsEeT peakuunto ¢ HOBbIMK NOpPLNAMN BELECTB.

6. CMbICN KaTanUTU4YeCKoro npoLecca 3aknovaeTcs B 06pasoBaHnm NPOMEXYTOYHbIX HEYCTOMYMBLIX COEANHEHW
cybcTpara ¢ katannsaTopom.

"OMOreHHO-KaTanUTUYeCKMMUN 0BbIYHO SBNSIOTCS XMAKOGA3HbIE peakuum, NpoTekatowwme B NPUCYTCTBMN FOMOrEHHbIX
Katannsartopos. [1pn 9TOM peareHTbl U KatanuaaTop MOryT HaxoAMTbCs MOMHOCTbIO B PaCTBOPE UMM Xe NocTynath B
Hero U3 gpyrow (razoBow UM XuUaKomn) gasbl.

CyLecTBYIOT TPV OCHOBHbIX TUMA FOMOrE€HHbIX KaTanu3aTopos:
1) HYKNeounbHbIE; 2) KUCNOTHO-OCHOBHbIE W 3NEKTPOgUbHbIE; 3) METaNNIOKOMINEKCHbIE.

Haunbonee pacnpocTpaHeHHbIMU HYKNEOWMIbHBIMM KaTann3atopamuy SBsSOTCS WOHbI ranoreHos (l-, Br-,F-) ,
okcmaHuoHbl AlkO-, ArO-, HCO3-, CO32-, PO43-, HO-, amunbl R3N, R2NH, RNH2, C5H5N n nmngason, a Takxe psg
apyrux aHnoHos ? NO2-, CN-, CIO-, HOO-[ .

KncnoTHO-OCHOBHbIV 1 3ﬂeKTpO(pI/IJ'IbeII71 Katanni, nx MexaHm3m
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KucnotHbiii katanua. B opraHnyeckom cnHTe3e Hanbonee pacnpocTpaHeH Katanna NpoTOHHbIMU KucnoTamu ? H2S04,
HC1, H3P04, ArSO20H, HCOOH u ap., Wwpoko Mcnonb3yeMbiil B NpoLleccax rvaparaunm n gerngparauuu,
aTepucpmkaLmm, anknaMpoBaHns, KOHAeHcaUMn KapOOHNIbHBLIX COEANHEHWIA 1 T.4. 3BECTHO, YTO NPOTOHHBIE KUCOTHI
BCTYMNaloT C OCHOBAHUSIMM B KNCNIOTHO-OCHOBHOE (MPOTONNTUYECKOE) paBHOBECUE, KOTOPOE B 3aBUCUMOCTM OT CUSIb
KMCNOTbI 1 CBOWCTB CPeibl MOXET BK/HOYATL MPOMEXYTOUHblE CTaammn obpa3oBaHms KoMnnekcos 6e3 nepeHoca 3apsaa
(3a cYeT BOOOPOLHOW CBA3M), KOMMIEKCOB C MEPEHOCOM 3apsifia (MOHHbIE Napbl), U, HAKOHEL, CBOOOAHbIX MOHOB

OnekTpomNbHbIA Katanua ocylecTenseTcs kucnotamm Jlbiouca. K HUM OTHOCATCS HEMTPanbHbIE COEAMHEHUS N UOHBDI,
cnocobHble UCMonb30BaTh CBOBOAHYIO Napy 3NEKTPOHOB OCHOBaHWS (OpraHMYeckoro peareHTa) ans obpasoBaHus
CTabUNbHOM aNEKTPOHHON rPYMMNMPOBKM OLHOFO U3 CBOMX aTOMOB (He TofbKo npoToHa). K kucnoTtam Jlbtonca
npuHagnexar anpoTOHHbIE KUCNOTbI: conu HekoTopbix metannos (ZnCl2, AICI3, FeCl3, TiCl4, SnCl4, BF3), noHbl
metannos (Li+, Ag+, Hg2+), a Takxe Takue monekynbl 1 noHbl kak SO3, P205, R+, +NO2 1 1.4. 9nekTpodunnbHbIMU
Karanuaaropamy OpraHU4ecKmnx peakumin SBNSI0TCS UOHbI, CONN 1 HEKOTOPbIE APYrne COedNHEHNS NepeynCieHHbIX
BblWe MeTannos. BaanmogencTene kncnotbl Jlblouca ¢ OCHOBaHWEM UK C OPraHNYeCcKM peareHToM, UMEeLnM
cBoboHble Nbo nabunbHble Napbl ANEKTPOHOB, COCTOUT B 06pa3oBaHW JOHOPHO-AKLENTOPHON CBA3M 3a CYET Napsbl
3MEKTPOHOB OCHOBaHWS, 3aHMatoLel BaKaHTHYO opbuTtanb 04HOro M3 aTOMOB KUCOThI JTbtonca.

OCHOBHBbI KaTanua OCyLWeCTBNSETCA OCHOBAHUSIMM, T. €. BEWECTBaMU CO CBOBOAHBLIMM 1K NabuibHBIMU 3NEKTPOHHBIMU
napamu. OCHOBHbIMK KaTanmaaropamu aBnatotcs aHuoHbl (HO-, RO-, NH2-, u ap.) n HeinTpanbHble Monekynbl [NH3,
(CH3)3N, C5H5N u 1. g.], npnyeM B akTe Katanuaa MoryT NpUHMMaTh y4actme Bce 0OPMbl OCHOBaHWIA, NPUCYTCTBYOWNE
B CMECHU, B TOM 4MCNe UOHbI nata S?, obpasyowmecs npy NPOTONMTUYECKON peakLum ¢ pacTBOPUTENEM

Tema 3. PepMeHTaTUBHbIN KaTanus

depMeHTaTUBHbIN KaTanus. benkn. ®epMeHThbl, kohepMeHTbl. OCOBEHHOCTM (DEPMEHTATUBHOIO KaTannuaa
(MMKporeTeporeHHoCTb, BiusiHue pH cpefbl, TeMnepaTtypHbIi MHTEP-Ban, BbicCOKas CneunuguyHoOCTb 1
cTepeocneundmnyHOCTb).

®depmeHThI: 06Wwme cBeaeHus

depMeHThl aBnsoTCS BrokaTanmsatopamu, T.e. BelecTsaMy 61ONOrMYeCKOro NPOMNCXOXAEHUS, YCKOPSIOWNMI
XuMunyeckme peakumm. OpraHm3oBaHHas NocnenoBaTeNbHOCTbL NPOLLECCoB 0BMeHa BeleCcTB BO3MOXHA MpU YCroBuw,
4TO Kaxaas kneTtka obecrnedyeHa coOBCTBEHHbIM reHEeTMHECKM 3aAaHHbIM HABoPOM PepMEHTOB. TONBKO NpPY 3TOM YCOBUM
OCYILECTBNSIETCS COrnacoBaHHas NocnenoBaTelbHOCTb peakuun (MeTabonmyeckunii nyTsb). @epMeHTbl NPUHUMALOT
yyacTume Takxe B perynsiuum MHormx Mmetabonmuyeckumx npoeccos, obecrneynsas TeM cambiM COOTBETCTBME 0OMeHa
BELLECTB N3MEHEHHbIM ycnoBusM. [ouTtn Bce doepMeHThI SBAstoTCS 6enkamu. MI3BeCTHbI Takke KaTanMTuyecky akTUBHbIE
HYKNenHOBbIe KNCNOTbI ? ?pnbo3nMbI?.

KuHeTrka dhepMeHTaTVBHBIX peakLuumii

KnHeTtuka goepMeHTaTuBHOM peakumm (T. €. 3aBUCMMOCTb CKOPOCTU peakumn OT ee YCIOBUA) onpenensieTcs B Nepayto
oyepellb CBOMCTBAMM Kartanmaaropa, BCNeOCTBUE YEro OHa 3HAYUTENIbHO CIIOXHEE, YeM KUHETUKA HeKaTanuTuieckmnx
peakuum.

Mognenb Muxasnuca-MeHTeH
OnpegneneHune V 1 Km
®depMeHTaTNBHAA akTUBHOCTb

Katanutnyeckoe nencreme pepMeHTa, T. €. ero akTUBHOCTb, ONPEAENsoT B CTaHAAPTHbIX YCNOBUSIX MO YBENUYEHUIO
CKOpOCTK (ChroneToBbI LBET HA CXEME) KaTanuTUYeCKoW peakuumn (opaHXeBbili LIBET) MO CPaBHEHWUIO C
HekaTtanuTnyeckom (xentolii LeeT). OBbIMHO CKOPOCTb PeakLun yKasbiBatoT Kak n3MeHeHne KoHLeHTpauum cybetpaTa
WM NpoayKTa 3a eAUHULY BPEMEHU (Monb/(n?c)) (cM. c. 28). Tak Kak KatanuTuyeckas akTMBHOCTb HE 3aBUCUT OT
obbema pacTBopa, B KOTOPOM NpoTekaeT peakums, akTMBHOCTb oepMeHTa BolpaxatoT B kaTanax; 1 kat ? a1o
KONM4ecTBO cpepMeHTa, koTopoe npespalaet 1 monb cybetpata 3a 1 ¢. Jpyrol eaMHuLei akTUBHOCTW SIBASIETCS!
MexayHaponHas eauHuua (E) ? konumyectBo goepMeHTa, npespatwatouiero 1 Mkmornb cybeTtpata B 1 MuH (1 E = 16,7
HKar).

B. PeakumoHHas n cybctpaTHas cneumngouyHOCTb

LeicTBme 60NblMHCTBA (OEPMEHTOB BbICOKO CMELM®UNYHO. [MOHATME CNeLMUYHOCTA OTHOCUTCS HE TONBbKO K TUMNam
KaTanMTU4eCcKnX peakumin (peakLmoHHas CneumguYHOCTb), HO U K MPUpPoLe COeanHeHui - cybeTpartos (cybcTpaTHas
cneumgunyHoCcTb). B kayecTse npuMepa Ha cxeme npueeneHbl (PepMeHTbI, pacLennaiowme XMMNYeCckyro CBS3b.
BbicokocneunguyHble coepMeHThl (TUn A ? BEpXHSIS CTpoka Tabnuubl) KaTannanpyoT paclenneHme ToNbko 04HOro
TMNa cBA3W B cybcTpatax onpeneneHHon ctpyktypbl. PepmeHThl TvNa b (cpenHsis ctpoka) obnanatoT orpaHUYeHHo
peakUMOHHOM cneungUYHOCTbIO, HO WPOKOK CyBCTpaTHON creungUuYHOCTbio. PepMeHThl Tvna B (¢ HM3koi
pPeakUMOHHOM 1 HN3KOW CyOCTPaTHON CNeLngUIHOCTAMU; HUXHSIS CTPOKa) BCTPeYaloTcs peako.

B. Knaccbl doepmeHTOB

Ha cerogHsiwHmin oeHb n3BecTHO NpumMepHo 2000 pas3nnyHbix pepmeHToB. PaspaboTaHHas cuctema knaccudpukaumm
Y4UTbIBAET PEAKLMOHHYIO U cyBCTpaTHYIO CneuuduyYHOCTY chepMeHToB. Bece doepMeHThbl BKOYeHbI B ?KaTanor
doepMeHTOB? NO4 CBOMM KnaccudmkaumoHHbIM HomepoM (Kd), cocToswmm n3 yetbipex umap. lNepeas umgpa
yKasblBaeT Ha NPUHAANEXHOCTb K OOHOMY U3 WeCTW rnaBHbIX knaccos. Cneaytolwme ase onpenensoT nogknace u
noanogknacc, a nocnefgHsaa undpa ? Homep hepMeHTa B AaHHOM nognoaknacce. Hanpumep, nakratraerngporeHasa
umeet Homep Kd 1.1.1.27 (knacc 1, okcmpoopenykTasbl; nogknacc 1.1, goHop anektpoHa ? CH-OH; nognoaknacc 1.1.1,
akuentop ? HAO®+.)

depMeHTaTVBHBIV KaTanua
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DepMeHTbI ? BEICOKO3(MEKTUBHBIE KaTannaaTopbl. OHM MOBLILAKT CKOPOCTb Katanuaupyemoli peakuum B 1012 pas u
6onee. [1ng NOHNMaHUS MEXaHN3Ma (PEPMEHTATBHOIO Katanuaa none3Ho Npex.ae BCero paccMoTpeTb NPoTeKaHne
HekaTanuTU4eCcKon peakuuu.

Tema 4. l'eTeporeHHo-KaTanuTuquKue peakuunmn

FeTeporeHHo—KaTanMqueCKme peakunn. FeTeporeHHble Karanumaartopsbl: Knaccugumkaumsa no XuMmM4eckomy coctasy,
TpeéoBava, Moaundomkartopsbl, BUAbl HOoCcUTENEMN. A,D,COp6LlI/IOHHbIe ABNIEHUA Npu Katannse. I"IpeMMymeCTBa.
KnHeTunyeckmne mooenu reTeporeHHbIX peakuunu, }'IaHeropa-XMHLueany,ua n Puonna-onn.

CrapuiiHble N CNINTHbIE MEXAHU3MbI B FETEPOrEHHOM KaTtanu3ae, npumepsbl npoueccos. CTeneHb

KOMMeHcaumm 1 noTeHumanbHble Npogun Anst 3TMX MEXaHU3MOB. DNIEeKTPOHHbIE NPELCTaBIEHNS B KaTannae. ONeMeHTh
30HHOI TEeopuUn NonynNpPoBoAHMKOB. Cnabble 1 cUbHblE (POPMbI XeMOCOPOLIMOHHOM CBA3M HA NOBEPXHOCTU
NonynpoBOLHMKOBbIX KATann3aTopoB, NX peakUMOoHHAs cnocobHoCTb. PagukanbHble MexaH3Mbl peakLuuii B
NonynpoBOLHNKOBOM KaTanuae.

Tema 5. 3kcnepuMeHTa/bHble MeTOAbl U3YYEHUSI XMMUYECKON KUHETUKMN

SKcnepuMeHTanbHble METObl U3YHEHMS XMMNYECKOW KMHETUKN. CTaTtndeckne n NpoToYHble (AMHaMM4eckue) Metonbl,
WHTEerpanbHble n anddoepeHumnanbHble peakTopbl. Mogenu naeanbHbiX peakTopoB - NAeanbHOr0 CMELEHNS U
naeanbHOro BolTecHeHMs. MeTobl nccnenoBaHusl HecTaumoHapHbIX npoueccos. KUHeTUYeckme Mogeny reTeporeHHbIX
peakuun, JNlaHrmiopa-XuHwenbsyga n Pnanna-anu.

CTaguitHble U CNUTHbIE MEXaHW3Mbl B reteporeHHoM Kartanmae, npnMepbl NpoLeccos.

5. MNepeueHb yue6HO-MeTOOMYECKOr0 obecneyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4aloLLLUXCS MO
AucUUIIMHe (MOayIHo)

CamocTosiTenbHas pabota oby4arolLyxcs BoINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHYt0 paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeMsi ayanTopHoi paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecs: YuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BINONHSAT 3a4aHUsl, HANPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolwmxcs pernameHTUpyeTcs HopMaTUBHLIMI AOKYMEHTaMu,
y4ebHO-MeToaNYECKOM NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMU Pecypcamu, BKIoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmMam crieumnanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsaka eaepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yupeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA, OLEHOYHbIX CPeacTB Mo AUCUUNIUHe (MOLYNI0)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMS KOMMETEHUWA, B TOM YMCIe 3HAHWI, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUueHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS cneaytolas uHgpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peadynbTatamM 0by4eHus o SUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWS OLEHKYM MO AMCUMNIVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisiemMbie K 0eiCTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynbTaTaMm, 3aaHns PasnnyHbIX TUMOB.

DoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoaounTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHune gucumnauHbl (Moaynsi) npeanonaraeT n3y4eHrne OCHOBHOW U OOMONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT BbiTb AOCTyMHa 0by4atowWwmnMcsl B OOHOM U3 OBYX BapuaHToB (60 B 060MX N3 HIX):
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- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOEMO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMKN NeYaTHbIX M3naHUA BbNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6vbnnotekn KPY.

8. NepeueHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

KaTtanua B npoMblwneHHOCTH, Nepuoaunydeckunii XypHan - http://elibrary.ru/contents.asp?issueid=1140752
KuHeTnka n katanuns, nepmoanyecknii XypHan - http://elibrary.ru/contents.asp?issueid=712147
HeopraHnyeckue matepuansl, nepuoamnyecknii xypHan - http://elibrary.ru/issues.asp?id=7918
Hedprexmmunsa, neprogunyeckuin xypHan - http://elibrary.ru/issues.asp?id=7920

OcHoBebl kaTtanuaa - http://e.lanbook.com/view/book/4312/page431/

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekumm M3yyeHre TeopeTnyeckoin 4actu ANCUMMNH NPU3BaHO HEe TOMbKO YriybuTb 1 3aKpenuTb 3HaHWS,
rofy4YeHHbIe Ha ayIUTOPHbIX 3aHSATUSIX, HO U CNOCOBCTBOBAaTL PA3BUTUIO Y CTYAEHTOB TBOPYECKMX
HaBbIKOB, MHMLMATUBbI 1 OPraHM30BaTb CBoe BpeMs. Ha nekumm HeobxoanMo Mo Kaxaon Teme
COCTaBUTb KOHCMEKT OCHOBHbIX NONOXEHWIA, TEPMUHOB, CBEAEHWIA, TpebyloWwmnx 3anoMnHaHNs n
ABNAIOWMNXCS OCHOBOMONAraowWwmMmn B 3ToiA TemMe A1 OCBOEHUS, 3aNOMUHaHNS U fanbHenwe
npopaboTku.

npakTuyeckue | MpakTnyeckme 3aHsTUs COCTOAT B 0OCYXAEHUN NPELNOXEHHOW 3apaHee TeMbl, BO3MOXHbI

3aHsATUA MUCbMEHHbBIE (KOHTPOMbHbIE) paboThl U Ap. YTobbl Hanbonee paunoHanbHO U NOMHO UCMONb30BaThb
BCE BO3MOXHOCTMW NPAKTUHECKOro 3aHATUS, LN NOArOTOBKU K HEMY HEOBX0AMMO: -BHUMATENBHO
MpPoYMTaTh KOHCMEKT NEKLUM MO AAHHON TEMATUKE;- 03HAKOMUTLCS C COOTBETCTBYIOWUM Pa3nenoMm
yuebHuka; - npopaboTatb AOMONHUTENbHYIO TMTEPATYPY U UCTOYHMKM MO TEME; - COCTaBUTb pedoepar
UM Pa3BEPHYTHIN NNaH BbICTYMNIEHUS; - PEWNTb 3a4a4% U BbINOAHWUTb OPYrMe MMCbMEHHBIE 3a0aHus.
MonrotoBka K MPaKTUHECKOMY 3aHSATUIO BKNOYAET HECKONbKO 3TaroB.
CnepnyeT BHUMATENbHO NPOYNTATh PEKOMEHLOBaHHYIO y4ebHylo nuTepatypy no Teme. 3atem
MPUCTYNUTb K 3HAKOMCTBY C AOMONHUTENbHON NMTEPATYPONA.
B aHannse mMoryT copepxarbCsi BbIBOAb! HAL KakUMy BONPOCaMm HO TEME NMPOBEAEHHOrO 3aHATUS
cTyneHTam Heobxoaumo nopaboTathb ele caMocTosTeNbHO. OBbIYHO MNaHbl MPaKTUHECKUX 3aHATUIA
0XBaTbIBAOT OCHOBHLIE TEMbI U3y4aeMOoro Kypca. CnefyeT BHUMATENbHO 03HAKOMUTLCS C KPYroMm
BOMPOCOB, KOTOPbIE ONPEAeNneHbl MNAHOM NMPaKTUYECKOro 3aHATHS.
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Bug pa6ot MeToaounueckue peKkoMeHaaUum

CaMOCTOSI- | - YTEeHUWe CTyLleHTaM/ PEeKOMEHO0BaHHOW NMTepaTypbl 1 YCBOEHNE TEOPETNYECKOro Matepuana
TenbHas OVCLUMNMVHBI;
pabota - 3HAKOMCTBO C VIHTEpHET-UCTOYHMKAMU;

- MOArOTOBKY K PasfnyHbiM popMaM KOHTPONS (TECTbl, KOHTPO/bHbIE PaboTbl, KONNOKBUYMbI);

- BbIMOMHEHNE KOHTPONbHbIX paborT;

- MOArOTOBKY OTBETOB HA BOMPOCHI MO Pas3NnyHbIM TEMaM OMCUMNVHGI B TOW NOCeNoBaTeNbHOCTM, B
KaKoi OHW NpeacTaBneHbI.

MnaHnpoBaHWe BPeMeHU, HEOBXOAMMOro Ha U3yYeHre OMCLUMVH, CTYAEHTaM fy4le BCero
OCYLLECTBNATb BECb CEMECTP, NpeaycMaTpuBasi Npu 3TOM perynsipHoe NoBTOPeHVe Matepuana.
Matepuan, 3aKOHCMNEKTMPOBAHHbBIA Ha NEKLUSX, He0BX0AMMO perynsipHo npopabatbiBaThb 1
LOMOJIHSITE CBEAEHUAMU U3 OPYTUX UCTOYHWKOB NMTEPATYPbl, NPEeACTABNEHHbIX HE TOMbKO B
nporpamme OUCUMMVHBI, HO 1 B MEPUOANYECKUX N3AHNSX.

Mpv N3y4eHUn OMCUMNMHBI CHa4Yana HeobxoAMMO Mo Kax 4oV TEMe MPoYnTaTh PEKOMEHA0BAHHYIO
nMTepaTypy 1 COCTaBUTb KPaTKU KOHCMEKT OCHOBHbIX MOSIOXEHWIA, TEPMUHOB, CBEAEHUA, Tpebyowmnx
3aMoMVHaHVs U SBNSIOLLMXCS OCHOBOMOMAraolyMmn B 3TOM TeMe L/1s1 OCBOEHUS MOCNeayoWnX Tem
Kypca. [lns pacwmipeHns 3HaHns no AUCLMNIMHE PEKOMEHLYETCS UCMONb30BaTh VIHTepHET-pecypchl;
MPOBOAWTL MOUCKM B PA3NNYHBIX CUCTEMAX 1 UCMOMb30BaTh MaTepualbl CaliToB, PEKOMEHJOBaHHbIX
npenonaeatenem.

3ayet Mpwn oTBETE Ha 3a4eTe HEOOXOANMO:

- NpoayMath ¥ YETKO U3NOXNUTb MaTepuan;

- 0aTb ONpeneneHne OCHOBHbIX MOHATUIA;

- DaTb KpaTKoe OnncaHue SBREeHWIA;

- NPUBECTN NPUMEPDI.

OTBeT cnenyeT UNNKOCTPMPOBATDL CXEMAaMU, PUCYHKAMK U rpagorkamu.

Mpwn ycTHOM NOBECTBOBAHWU M3naratb Matepuan 4eTko 1 06aymaHHo. [ns ycnewHon coaym
Heobx0AMMO pasyMHOE COYETAHNE 3AMOMMHAHWS U NOHUMAHUS, MPOCTOrO BOCNPON3BOACTBA y4ebHOM
MHcpopmaumm 1 paboTbl MbICAN.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BK/OYasi nepedeHb NPorpaMMHOro obecneyeHmst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrnedeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMMNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrnjinHe (MO,IJ,an-O)

MatepunanbHo-TeXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNEKTOBAHHbBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbSl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboThl C Mpenonasatenem, yKOMNIeKkToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnboTep 1 NpuHTEp 4N pacneyvatku pa3aaToyHbiX MaTepranos.
MynbTMeauiiHas ayautopmsi.
CneumanusmpoBaHHas nabopartopus.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUNIMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsl MHBaNWAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMOCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeTodbl 1 TexHonorum, obneryarowme
BOCMpUSTE NHpopMaLMKN 0By4YatoWmMMNCs MHBANIMAAMI U NLAMW C OFPaHNYEHHBbIMU BO3MOXHOCTSIMU 3[00PO0BbS:

- cO3[4aHne TEKCTOBOW BepcUM No6Oro HETEKCTOBOrO KOHTEHTA LS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4HbIX BnOoax 6e3 noTepwn OaHHbIX UK CTPYKTYPbI,

npenycMoTpeTb BO3MOXHOCTb MaCLIJT8.6I/IpOBaHI/I9 TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBmnartypbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 04.04.01
"Xvmus" n marmctepckon nporpamme "IHHOBaLMOHHbIE MaTepmasbl U MeTodbl UX ccnenosaHmsa”.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 9 ns 11. Bl YHH
rlorlyfos

AR 5 AN LM O
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noagrotosku: 04.04.01 - Xumuns

Mpodhunb NoaroTosku: MIHHOBALUMOHHBIE MATEpPUanbl U METOAbl UX MCCNeA0BaHNA
KBanudpukaums BbIMyCKHMKA: MArucTp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

OcHoBHas nuTeparypa:

1. BynaHos, B. B. Xumuyeckas kuHetuka : yuebHoe nocobue / B. B. BynaHos, T. H. Jlomosa, B. B. PbibkuH. -
CankT-MNeTepbypr : NaHb, 2014. - 288 c. - ISBN 978-5-8114-1542-7. - TekCT : aNeKTPOHHbINA // JaHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/42196 (nata obpaweHus: 13.03.2020). - Pexum
nocTyna: ans aBTopus. Nonb3osaTenew.

2. AcbaHacbes, b. H. ®uanyeckas xumus : yuebHoe nocobue / b. H. AgpaHacbkes, HO. M. AkynoBsa. - CaHkT-IeTepbypr :
NaHb, 2012. - 416 c. - ISBN 978-5-8114-1402-4. - TeKCT : 3NeKTPOHHbIV // JlaHb : aneKTpoHHO-BnbnunoTeyHas cuctema. -
URL: https://e.lanbook.com/book/4312 (nata obpaieHus: 13.03.2020). - Pexxum pocTyna: ons aBTopus. nonib3oBatenei.

3. HopkeHpopd, V. CoBpeMeHHBbIiA kKaTtanna n xmuMmyeckast KuHeTuka: ydyebHoe nocobue / Hopkengopg U.,
HanmaHTcBegpait X., - 2-e nsa. - JonronpyaHbivi: MiHtennekt, 2013. - 504 c. ISBN 978-5-91559-153-9. - TekcT :
anekTpoHHbIi. - URL: https://new.znanium.com/catalog/product/516597 (nata obpatweHms: 13.03.2020). - Pexum
JocTyna : no noanncke.

JdononHutenbHaa nuteparypa:

1. BokwTeliH, b. C. ®duanyeckas xumns: TepMognHamMmka n KuHeTrka : yuebHoe nocobue / b. C. bokwreliH, M. .
Mengenes, O. B. MNoxeucHes. - Mockea : MUCUC, 2012. - 258 c. - ISBN 978-5-87623-619-7. - TeKkCT : 9NeKTPOHHbINA //
NaHb : anekTpoHHO-6nbnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/47443 (nata obpaweHus: 13.03.2020). -
Pexwum goctyna: ons asTopms. nonb3osartenei.

2.Tumodpees, B. C. MprHUMMbI TEXHONOMMN OCHOBHOIO OPraHNYecKoro 1 HedpTeXMMNYECKOro cnHTesa: ydebHoe nocobure
[Nsi CTYAEHTOB BbICWNX y4ebHbIX 3aBeeHniA, obydatowmxcs No HanpaBneHno NoAroToBKN 'XuMmyeckasi TEXHONOrus 1
6uotexHonorus' / B. C. Tumodpees, J1. A. Cepacpumos, A. B. TuMoweHko. - M3a. 3-e, nepepab. n gon. - Mocksa: Boiclas
wkona, 2010. - 406 c.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue noarotosku: 04.04.01 - Xumns

Mpodhunb NoaroToskun: MIHHOBALUMOHHBIE MATEpPManbl U METOAbl UX MCCNeA0BaHNA
KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

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

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm 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 HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns 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-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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