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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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Mporpammy oucumnnuHbl paspaboTan(a)(m) npodoeccop, A.H. (npodpeccop) Ynaxosud H.A. (Kadenpa HeopraHuyeckor
Xummm, Xumumdeckuin nHetutyt um. A.M. Bytneposa), Nikolay.Ulakhovich@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
MNK-3 CnocobeH NPUMEHATb OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX JUCLMMAVH B
npodbeccnoHanbHoM OesTenbHOCTH

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:
JOYHKLUN HEOPraHNYeCKUX MOHOB U KOMIMJIEKCOB METASNIOB B XVBOM OpraHn3me

JonxeH ymeTb:

OPUEeHTNPOBATLCA B OCHOBHbIX MOHATUAX 6uonorun n HeopraHn4eckom XxvMMmu, B MeTogax MOLENMPOBaHNA
6|/IOHeOpraHVI‘-IeCKI/IX CUCTEM N XUBbIX KNETOK.

JlonxeH Bnagetb:

HaBbIKaMy UCMONb30BaHNS 3HAHWA B 06nacT GUOHEOPraHNYeCcKon XMW NS PELeHNs 3aaa4 MELNLHDI,
doapmakosnorum, oxpaHbl OKpyxatolen cpeab.

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y FTOTOBHOCTb:

NMPUMEHSATb OCHOBHbIE 3aKOHbI XMMUK NPY 00CYXAEHNM NONYYEHHBIX PE3YNbTATOB, B TOM YUCNE C NPUBNEYEHNEM
VHGOPMaLMOHHbIX 6a3 faHHbIx (MK-3).

2. MecTto gucuunnuHbl (Moayns) B cTtpyktype OMOM BO

HaHnas gucuunnuHa (Moaynb) BkAoveHa B pasgen "61.8.1B.04.01 OucumnnumHel (Mogynum)" OCHOBHOW
npocpeccroHanbHoi obpaszoBatensbHoi nporpaMmbl 04.05.01 "dyHaaMeHTanbHas v NpuknagHas xmMus (AHanmTuyeckas
XUMUS)" 1 OTHOCUTCS K AUCLMNANHAM MO BbIGOPY.

OcBauBaetcs Ha 2, 3 kypcax B 4, 5 cemecTpax.

3. O6bem gucuunInHbl (MOAyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bI) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4yncne nekuun - 36 4yaca(oB), npakTuyeckume 3aHstus - 0 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENLHOW paboThl - 0 yaca(os).

CamocTositennHas paboTta - 36 yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMANHBI: OTCYTCTBYET B 4 cemMecTpe; 3a4eT B 5 cemecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMU4ecKnx 4acoB U BUAOB y4eOHbIX 3aHATUN

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

Bupobl n yachbl
KOHTaKTHOW paboThbl,
N Paspnenbl oucuunnvHbl / Cemect MX TPYNOEMKOCTb CamocrositenbHas
moayns P (B yacax) pa6ota
MpakTnueckue/laboparopHble
Jlekumn 3aHATUSA paboTbl
1 Tema 1. OcHOBHblE MNOHSATUS 4 5 0 0 >
6UOHEOPraHN4YEeCKOon XMMmm.
Tema 2. OcHOBHble acnekTbl
KOOPAMHALMOHHON XUMUK
2. MPUMEHUTENBHO K 4 2 0 0 2
61IOHEeOpPraHNYecKM cucTemam.
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Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Tema 3. BaxHeiiwmne 6rnoxmmmyeckme
s MONEKY/bl Kak iMraHbl. 4 2 0 0 2
4. [Tema 4. MetannocbepmeHThI. 4 2 0 0 2
Tema 5. XapakTep AenicTmsa NOHOB
MEeTannoB 1 NUraHLoB Ha
5 KatanmTnyecKyto akTMBHOCTb 4 2 0 0 2
pepMeHTOB.
Tema 6. Hykneotnabl 1 HyKNeMHOBbIE
6. KMCNOTbI. 4 2 0 0 2
Tema 7. ®yHkuumn OHK B opraHname
1 ee B3aumoencTseme ¢
/. HU3KOMONEKYNAPHbBIMM 4 2 0 0 2
agopekTopamu.
Tema 8. VloHbl MeTannos u
8. pennukauma JHK. 4 2 0 0 2
Tema 9. Baaumogencteme JHK ¢
KoMnnekcamu MeTannos,
9. obnagpatwmmMy NPOTUBOONYXONEBON 4 2 0 0 2
aKTMBHOCTbIO.
Tema 10. Komnnekcbl MeTannos ¢
nopdoupuHamu n
10. nopcMpNHONOA0OHLIMM BELLECTBAMMU. 5 2 0 0 2
11.[Tema 11. Llutoxpomsi. 5 2 0 0 2
Tema 12. Butamun B12
12. (umaHokobanamuH). 5 2 0 0 2
Tema 13. Xnopodounnbl - MUFMEHTHI
>XMBbIX OPraHn3MoB, ooTopeLIenTopbl
13.|HavanbHbIX cTanun npespateHns 5 2 0 0 2
CBETOBOW 9Heprun B npouecce
potocuHTe3a.
Tema 14. Bsaumopeictere metannos
14.|c opyrumn NpocTeTnYecKumMmn 5 2 0 0 2
rpynnamu.
Tema 15. TpaHcnopt xenesa(lll) k
KneTkam (peTukynounTtam), B KOTOPbIX
15. npoucxoanTt obpasoBaHne 5 2 0 0 2
remornobuHa.
Tema 16. Menb. Menbconepxaume
16. okcmaasbl. [eMounaHuH. 5 2 0 0 2
Tema 17. Brionornyeckn akTnBHbIe
17.{wenoyHble MeTannbl N X QOYHKLUN B 5 2 0 0 2
opraHuame.
18.|Tema 18. KoHTponbHas paborta. 5 2 0 0 2
Ntoro 36 0 0 36

4.2 CopepxaHue auCUUMIUHLI (MOBYNS)
Tema 1. OCHOBHbI€ NOHATUS OBMOHEOPraHNYEeCcKOoN XUMUU.

OCHOBHbIE NOHATUS BUOHEOPraHNYeCKon XuMmn. 3apaqmn 6roHeopraHNYeckoi xumMun. CBsi3b C OPYrMM HAyKamm.
BrokoopamHaumoHHas xumus. NMpuMeHeHne KOOpAMHALMOHHBIX COeAMHEHU B MeanumHe. Knaccudprkauns metannos.
Makpo- 1 MUKpO3anemMeHTbl. ScceHumnanbHble MeTannbl. Buonornyeckas akTMBHOCTb XMMNYECKOrO 3NeMEeHTa 1 ero
nonoxeHun B nepuogmnyeckon cucteme .1N.MeHpeneesa.

Tema 2. OCHOBHbIe acnekThbl KOOp,IJMHaUMOHHOﬁ XUMUU NPUMEHUTEJIbHO K 6v|0|-|eopra|-w|quKV|M cucremam.

CrpaHnua 4 n3 12.
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OCHOBHble acnekTbl KOOPAMHALIMOHHON XUMUW NMPUMEHNTENBHO K BMOHEOPraHNnYeckuM cuctemam. MoxHatme
KOOPANHALMOHHOrO 1 KOMNIEKCHOro coeanHeHus. MNpoctpaHCTBEHHOE CTPOEHNE KOOPAMHAUNOHHBIX COEAUHEHWIA .
XvMnyeckasl cBa3b B KOOPAMHALUMOHHbBIX coeanHeHmax. B3anMHoe BNnsHue nuraHnos B KOOPANHALMOHHBIX
coepuHeHnsax. KoHuenumsa XMKO B KOOpAUHALVOHHOW XUMUN.

Tema 3. BaxHeiumne 6MoxuMmnuyeckme Monekynbl Kak MraHabl.

BaxHeiiwmne brnoxnummyeckme MOJIEKYIbl KaK nuraHabl. AMnHoKucnoTbl. Vx Knaccudoukaums. 3ameHnMbIe 1
He3aMeHMble aMNHOKWNCNOThI. |_|p0I/I3BO,D,HbIe amuHokucnoTt. MNMonmnentuapl. Benkn. CDepMeHTbI. rOpMOHbI. Benku KpoBWu.
HyKﬂeI/IHOBbIe KNUCNOTbl N HyKneonpoTenabl. Yrnesogbl, nunnabl n Kap6OHOBbIe kucnotbl. Booa u apyrue
HeopraHn4eckme aHMOoHbI.

Tema 4. MetannocpepMeHTbI.

MeTannodpepmeHTbl. Obwune ceeaeHns. MetannogepMeHTbIe KOMMIEKChl U UCTUHHbIE METaNTOgEPMEHTI.
Kartanuanpyemble MeTannogepMeHTamy peakumm (rmaponmTmieckue peakumm n oKUCIUTEeNbHO-BOCCTAHOBUTENbHbIE
peakuun). MNprMepbl METaNIOEPMEHTOB U KaTanmanpyembix UMy peakuuii. MHOroLEeHTpOBEIE METaNNOGEPMEHTDI.
OcobeHHOCTU CTpoeHMSa MeTanncoaepxatlero knactepa. Cnocobbl yHacTvst MeTanna B (QePMEHTATUBHbIX peakLusX.

Tewma 5. XapaKTep AencTBUS MOHOB MEeTaNIOB U NUraHAo0B Ha KaTtanuTuyeckyto akTUBHOCTb (pepMeHTOB.

XapakTtep OeiicTBUS MOHOB METANNOB 1 NNraHO0B Ha KaTanMTUYecKyto akTUBHOCTb doepMeHTOB. Tunbl B3aMMoOencTens
goepMeHTa ¢ MOHOM MeTanna v nuraHaom (cybctpaTtom). Komnnekcbl ¢ nuraHoom (cybctpaToMm), KOTOPbIiA BbIMONHAET
pofb MOCTVKA (MOH MeTanna y4acTByeT B KaTanvae, He B3avMoAenCcTBYs HEMOCPeaCcTBEHHO ¢ doepMeHTOM). KoMnnekcsl,
B KOTOPbIX MOH MeTanna nmbo NonHoCTbio, MMBOo YacTUYHO cBs3biBaeT nuraHa. KoMnnekcol, rae B kKa4ecTse MOCTUKA
BbICTynaeT doepMeHT. VIHrmbupytoulee OeicTBe HEKOTOPbIX MeTannos. Katanutuyeckasi akTUBHOCTb W CBOWCTBA
MMMOOUNN30BAHHbIX (PEPMEHTOB B NMPUCYTCTBUM MOHOB METannoB. AKTMBUPYIOLLEE BNNSAHNE KATMOHOB MeTasNoB.

L BOMCTBEHHBI XapakTep AeCTBUS MOHOB META/NNOB B 3aBUCMMOCTM OT UX KOHLIEHTPaLWN.

Tema 6. Hykneotnabl U HYKNEeUHOBbIE KUCNOTbI.

HykneoTnapl 1 HyknenHosble kKucnoTbl. CocTaB MOHOHykneotuaa. MyprHoBble U NMPUMUAONHOBbLIE OCHOBaHWSI. MNeHTOo3b
(nesokcmpnbo3za). Hykneosmasl. Bronornyeckas ponb HYKNEeoTUTOB: CTPOUTENbHbIE BNOKM HYKNEMHOBBLIX KACNOT, 06MEH,
aKKyMynMpoBaHue 1 NepeHoc aHeprum, NPOCTeTMYeckne rpynmnbl OKUCIMTENBHO-BOCCTAHOBUTENbHBIX (PEPMEHTOB,
KaTanuaatopbl pa3nunyHbIx peakuuii obmeHa BelwecTs. MNMpasuna Yapradgda.

Tema 7. dyHkuuu OHK B opraHu3mMe v ee B3auMoaeincTeue ¢ HU3KOMONeKynsipHbiMU acpchekTopamu.

®yHkuumn JHK B opraHuame u ee B3aMMOOENCTBNE C HU3KOMONEKYNSPHbIMU adodpekTopamu. [eperuyHas cTpykTypa
IOHK. Oprannsauus neonHon cnupanu. Ycnosme komnnemeHtapHoctu. Baanmopeiicteue HK ¢ noHamm metannos.
Crabununsaums npoctpaHcTBeHHO cTpykTypbl JHK B nprcyTcTBUM MeTannoBs. BnusiHne MoOHOB METANNOB HA paBHOBECMKE
Mexay pasnuyHbiMm popmamm JHK 1 Ha nepexonbl cnupans ? knybok. YyacTue MeTansioB B npoLeccax MytareHesa u
KaHueporeHesa. LieHTpbl CBA3bIBAHUS MOHOB METaNOB Ha NOBEPXHOCTU HYKNENHOBBIX KUCNOT.

Tema 8. MoHbl MeTannoB n pennukaunsa OHK.

WoHbl MeTannos n pennnkauuns JHK. Cxema nepenayun CTpykTypHOW MHCpopMaumn. VIoHbl METANNIOB 1 TPAHCKPUNUNS.
Ponb chepmenHTa PHK-nonmmepasbl B npouecce konuposaHus koga AHK. Aktneatopsl PHK-nonmmepasbl. YpoeHu
NoBpeXAEeHWA HaTUBHOM N AeHaTypupoBaHHon OHK B npucyTCTBUM NOHOB MeTannos. [oTeHumnanbHO reHOTOKCUYHbIE
meTannbl. MloHbl MeTannos v TpaHcnsiumus. KoHeyHast ctagusi B nHTepnpetaummn koga JHK nns cuHtesa benka.
3HayeHve NOHOB MeTaNNoB AN npouecca TPaHCNSLUN.

Tema 9. Bzanmopencrteue OHK ¢ komnnekcamm metannos, 06naparoLLLMMU NPOTUBOONYXO0NEBON aKTUBHOCTLHO.

Bzaumopneiictsne OHK ¢ komnnekcamu metannos, 0bnafatolmmm npoTMBOOMNYXONeBoi akTMBHOCTbHD. BMoAOCTYNHOCTb
KOOPAMHALMOHHBIX coeanHeHunin. NpoTrueoonyxonesble npenaparbl Ha 0CHOBE KoMniekcos nnatuHbl(ll) (umuennatun,
kapbonnatuH) n nnatuHbl(1V) (okconnatuH). MNpenapatbl HA OCHOBE KOMMIEKCHBIX COEANHEHUIA APYrX METANNOB
(MHTepkansaTopbl). 3aBUCUMOCTb MPOTMBOOMYXONEBOM akTMBHOCTY NPEnaparoB OT FreOMEeTPUYECKO KOHGMrypaumm
KOOPAMHALMOHHBIX COEUHEHW (BHYTPUHUTEBOE CLUMBAHUE C 06pa3oBaHneM xenara). PakTopbl, BIUSoWme Ha
NPOTNBOOMYXONEBYIO aKTUBHOCTb KOMMNEeKcoB. CpaBHUTENbHAA TOKCUYHOCTb OHKOMNpPenapaTos.

Tema 10. Komnnekcbl MeTannos ¢ nopdoMpuHamMu 1 NopcoUpMHONOA06HBIMY BELLLECTBAMM.

Komnnekcbl MeTannos ¢ nopdmpuHamMm n nopprprHononobHeiMu BelwectTsamm. CTpyKTypa NopgoupuHoOB. FeMornobuH un
MrornobuH. TpaHcnopT K1cnopoaa reMornobMHOM apuTPOLMTOB. Y OepXUBaHNE KUCNIOPOAa B MbIlLIAX MUOTI0BUHOM.
reomeTpust xenesonopdmpuHos. Cxema KoopanHaUnM B OKCUreHMPOBaHHOM remornobunHe. CrMHOBOE CoCcTosiHME
xene3a(ll) B okcu- n gesokcuremornobure. ObpasoBaHune CBSI3M NPV B3aMMOAENCTBMM LIEHTPaNbHOro atoma ¢
MoneKynol kucnopona. TOKCMKaHTbl FeMUYECcKoro Tuna (MOHOOKCU yrnepona, oKCuabl a3oTa, MeTUIEHOBBI CUHWIA).
Ob6paszoBaHue kapbokcuremornoemHa. MetremornobrmHoobpasosartenu (OKUCIUTENMN).

Tema 11. Liutoxpomsl.

Liutoxpombl. OTwenneHve oT NuweBbIX BewecTs Bogopoaa. MNpouecc kneto4Horo okucnenmst. ObpasoBaHne Monekyn
BOZbl. Tvnbl uMTOXPOMOB. CTpyKTypa UMToXxpoMa. OCOBEHHOCTU XMMUYECKOrO CBSI3bIBaHNS NMPOCTETUYECKOM 4acTu ¢
6enkoM. Liutoxpom okcupasza. Liutoxpomel a 1 a3. Nem A. BHyTpeHHSI CMMMETPWSI MONEeKY bl LLUTOXPOMOKCUAA3bI.

Tema 12. ButamuH B12 (unaHokob6anamuH).

AEKTPOHHBH
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ButamuH B12 (unaHokobanamuH). CTpykTypa Monekynbl. Ee 0TnMumne o1 CTPyKTypbl remMa B reMornobuHe.
OkBaTopranbHble U akcuanbHble nuradabl. Npon3soaHble BuTamuHa B12. MetunkobanamumH - MeTabonmyeck akTMBHOE
coenmHeHne. CofepxaHue B opraHmamax kogoepmeHTta ButamMmmHa B12. JluraHgHoe okpyxeHue kobanbTa B NpUpPoaHOM
KogoepMeHTa. DepMeHTaTUBHbIE peakLmu ¢ y4acTmem kodpepmeHTa B12. BocctaHoBNEHUE prbOHYKNEOTUAOB B
ne3okcmpnboHykneotuasl. ObpasoBaHune apuTpounToB. MpoLuecchl TpaHCMeTMNMPOBaHMS.. CTeneHb OKUCNEHNS
kobanbTa B MeTUnkobanamuHe.

Tema 13. Xnopocpuninbl - IUrMeHTbI XXUBbIX OpraHU3MoB, hoTopeL.enTopbl HaYaNbHbIX CTaAUNA NpeBpaLLeHUs
CBETOBOM 3Hepruu B npouecce hoTOCUHTESA.

Xnopogounnbl - MArMEHTbI XMBbLIX OPraHN3MOB, POTOPELIENTOPbI HaYabHbIX CTaAuin NPEeBPAaLEHNs CBETOBOM SHEPriM B
npouecce oTocnHTesa. Tunbl xnopodunnos, Xnopodunn a. OTnnuune xnopodounna ot remma. CTpykTypa xnopodpunna.
ApoMaTtn4eckunin xapakTep MakpoLMKINYECKOA CUCTEMBI. YCOBUS 3aMeLLEHsl aToMa MoHa MarHus B Xnopodounne
noHamu 3d-metannos. ObpasoBaHne OMMEPOB 1 OIMFOMEPOB B HEMOMSIPHBIX PACTBOPUTENSIX 3a cHeT B3aumomencTems G
= O ? Mg. KoHkypeHUus Hykneogunos 3a KoopanHaunoHHoe Mecto. Obpa3oBaHue AOHOPHO-aKLEenTOPHbIX KOMMIEKCOB
3a CcYeT caMoKOHEeHcaLuy, a TakXe 3a CHET B3aVMOAENCTBUS C BHEWHVMU MraHaamMu (LoHopaMu).

Tema 14. Baaumogeinctaue MeTannos ¢ ApYruMu NpoCTETUHECKMMU rPynnamu.

B3ammopeiicTBre MeTannoB ¢ ApyruMm NpocTeTniecknmm rpynnamm. deppenokcuHol. MepeHoc anekTpoHOB € y4acTnem
doeppenokcuHoB.CToeHne heppenokcrHa. JlabunbHas u TonbHas cepa umctenHa. lNepeHoc anekTpoHOB B NpoLeccax
POTOCKHTE3], (hrKcaumm aTMocdepHoro asoTta, obpasoBarHus ATD npu yyactum cheppelOKCUHOB.
Xenesocoaepxalume knactepbl OTOCUHTE3NPYOLWMX BakTepuii. Pe3epBbl Xxenesa B opraHmame. Cuaepodops! -
NONMHAEHTATHbIE NMraHabl C BLICOKMM CPOACTBOM K MoHaM xenesa (LU). 3axeat xenesa 3 BHewHe cpenbl. CnuHOBOE
cocTosiHue xene3a(ll) B komnnekcax ¢ cnaepodoopamm 1 UX NPOCTPAHCTBEHHOE CTpoeHMe. PeppuTnH ? HETOKCMYHAS
doopma xene3za(ll) B opraHname. Coctas aaoep peppuTUHa, HaXoOAWNXCS B NONNNENTUOHBIX LIENSIX.

Tema 15. TpaHcnopTt xene3a(lll) kK kneTkam (peTukKynouutam), B KOTOPbIX NPOUCXOAUT obpa3oBaHue
remorno6uHa.

TpaHcnopTt xenesa(lll) k kneTkam (peTukynoumTtam), B KOTOPbIX Nponcxoaut obpasosaHue remornobuHa.
TpaHcgeppurHbl. cToYHMKIN TpaHCceppUuHoB (nakToddepprHbl, KOHaNbOYMUH U CbIBOPOTOYHBIV TPaHCHEPPWH).
KoopaunHaunoHHoe okpyxeHune xenesa(lll) B TpaHceppmrHe. CneundonyHoCTb TpaHCHEPPUHOBBIX YacTuL, No
OTHOLIEHWNIO K peTukynounTaM. TpaHCcnopT K1cnopoaa B opraHnaMax 6ecno3BoHOYHbIX. eMapuTpuH. CTpoeHne
monekynbl. OTnn4me oT remornobuHa.

Tema 16. Menb. Meabconepxaiwime okcugasbl. FemoumaHuH.

Menb. Menbconepxaiune okcmaasbl. FemoumaHH. CTpoeHne KoopANHALMOHHOIO y3na remoumarHa. CTpoeHune
nnactoumaHuHa. buoxummnyeckune dpyHkumMmn monmbaeHa.OKNCNNTENBHO-BOCCTaHOBUTENbHbIE MONMGAEHCOoAepXalle
doepMeHTbl. MonnboeH-kcaHTuHokeraasa. dukcaums MonekynsapHoro asora. GepMeHT HUTporeHasa. HutpuaHsbiii
MexaHn3M dorkcaLUum MonekynsipHoro asora. [JmaseHoBblin MexaHn3M. Ponb MapraHua B qoepMeHTaTMBHOM Katanuse v B
opraHname. Ponb UnHKa B opraHuame. KapbaHrugpasa.

Tema 17. Buonornyeckun akTUBHbIE LLLESIOYHbIE MeTaN/bl U UX PyHKLUN B OpraHu3me.

Buonoruyeckun akTBHbIE WeNoYHble MeTanbl. PYHKLUUM WeNoYHbIX METaNIOB B OpraHnaMme. VIoHHbIR (HaTpreBbiit
Hacoc). MNepeHoc NONSIPHbLIX MONEKYN Yepes NunuaHble MembpaHbl KNeTok. MIoHodopsbl - KoMnekcoobpasosaTenm
WenoyYHbIX MeTannos. VoHHble noHodgopbl. KapbokcunaTtHble noHodoopbl, KanvkcapeHsbl. PacnpocTpaHeHHOCTb
LWeNoYHbIX METANIOB B 3EMHOIA KOpe.

Tema 18. KoHTponbHas pabora.
KoHTponbHas paboTa.

Xnopochunibl - MMrMEHTbI XUBbIX OPraHn3MoB, DOTOPELLeNTOPbI HaYabHbIX CTaAUA NPEBPALLEHNS CBETOBOW SHEPTUN B
npouecce potocnHTe3a. Bsaumogericteme MeTannos ¢ ApyruMun npoctetndeckmmu rpynnamm. TpaHcnopt xenesa(lll) k
Knetkam (peTukynoumutam), B KOTOPbIX MponcxoamT obpasosaHme remornobuHa. Meab. Menbconepxallume okcuaasbi.
"emoumnaHnH. Bruonornyeckn akTMBHbIE LWeNoYHblE METabl 1 X PYHKLUN B OpraHnu3me.

5. MNepeueHb yue6HO-MeTOOMYECKOr0 0b6ecneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4aKLLLUXCS MO
AucUUIIMHe (MOAayYIHo)

CamocTosiTensHas paboTa 06yHaolWmxcs BbIMOMHAETCS N0 3a4aHNI0 1 NPY METOAMYECKOM PYKOBOLCTBE Npenonasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocToaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayIMTOPHBIX 3aHATUAX U HA BHEAYOUTOPHYK CaMOCTosTENbHYO paboTy. CamocTosTenbHas pabota obyyatrowmxcs
BK/IIOYAET Kak MONIHOCTBIO CAMOCTOSATENBHOE OCBOEHME OTLENbHbIX TEM (Pa34€eNoB) AUCLMMNAUHDI, TaK U NPOPaboTKy TEM
(pa3penos), ocBavBaeMbIX BO BpEMS ayaUTOPHOIR paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatowmecs YnutaT 1
KOHCMNEKTUPYIOT Y4eOHYI0, HAy4HYIO 1 CMPABOYHYIO NNTEPATYPY, BBIMONHAIOT 3a4aHWs, HanpaBieHHble Ha 3aKpenneHne
3HaHWUiA 1 0TPaBbOTKY YMEHWIA 1 HABLIKOB, FTOTOBATCS K TEKYLEMY M MPOMEXYTOYHOMY KOHTPOO MO AMUCLMMINHE.
OpraHunsauus caMocTosTenbHol paboTbl 0By4aroIWMXCs PernaMmeHTUpyeTcs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SNeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aLmmy 1 oCyLecTBIEHNS 0bpa3oBaTenbHO AeaTeNbHOCTH NO 06pasoBaTebHbLIM NPOrpaMMam BhiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 ropa Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin Pepepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENBbHOM paboTbl CTYAEHTOB BbICIMX y4eOHbIX 3aBEaEeHUIA"

am PAEKTPOHHBH
CtpaHnua 6 ns 12. BBl YHHBEPCHTET
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YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHpEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmeepcureta

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYAET OUEeHO4YHble MaTepualibl, HanpaB/iEeHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KoOHTponAa 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrecrtauumn.

B ¢hoH e OUeHOYHbIX CPEACTB COAEPXUTCS Creayiolas uHpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam 0by4eHus Mo AUCUUMNvHe (MoLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWSI OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve Nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOr0 CPencTBa;
- KpUTEepPUM OLIEHMBAHNS O KaXA0ro OLEeHOYHOro CpeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSM 0Oydatowmxcs,
IEeMOHCTPVPYeMbIM pe3dynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxoonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme oucumnninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OJ1S1 OCBOEHUS OUCLUNUHBI (MOAynst)
OcBoeHVe aucUMNAUHBI (MOSYNS) NPeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoXeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BApPUaHTOB (M60 B 060MX N3 HKX):

- B 9/1EKTPOHHOM BUAE - Yepe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY aorosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbCKM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GnbnnoTekoii.

OneKTPOHHbIE N30aHUA OOCTYMHbI AUCTAHLUMOHHO 13 NoB0 TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHUM NeYaTHbIX U3naHWi GbNNOTEYHbIN
hOHL [OMXKeEH BblTb YKOMMNEKTOBAH MUK 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no rocC 3++ - He
meHee 0,25 sk3emMnngapa) Kaxooro n3 n3gaHunini OCHOBHOM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonomutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OBHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMUHBI (MOOYIS)

1.A.B. CkanbHbiii, .A. Pynakos BrnoanemeHTbl B MegMUMHE. -
http://chemistry-chemists.com/forum/viewtopic.php?f=15&t=35&p=11328#p11328

2.BbuoHeopraHmnyeckas xumms - www.chem.msu.su/rus/teaching/dobrinina/all.pdf

3.0cHoBHbIe HanpaBneHus nccnenoBaHnin 6OKOOPANHALMOHHBIX COeaNHEHW B BUOHeopraHn4YecKkom Xummm -
www.bsu.by/Cache/pdf/363423.pdf

4 .BuoHeopraHnyeckas xumms. doHa 3HaHuin ?JTomoHocoB? - www.lomonosov-fund.ru/enc/ru/encyclopedia:01342:article
5.B3aumopelicTere Metannos ¢ 6uomonekynamu - http://biomolecula.ru/
6.baza naHHbIX. XuMmmnyeckunii katanor. MeTtannodepmeHTsl - www.ximicat.com/ebook.php?file=bender_bio.djv&page=56

9. MeTogunyeckme ykasaHus oisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUN/IUHBI (MOAYNS)

KETPOHHBH
B_EPCHTET
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nekumun OCHOBHOIN TEOPETUYECKUI MaTepuan npenMeTa faeTcs B Yachl IEKLMOHHBIX 3aHATUIA. Ha nekumsax
npenogasarefib CUCTEMATMYECKN 1 NOCNEenoBaTeIbHO packpbiBaeT cogepXaHme Hay4yHon
OUCUMMNUHBI, BBOAMT B KPYr HAYy4YHbIX MHTEPECOB, CTABUT BOMNPOCHI ANs uccnenosaHus. Henobss
OrpaHNYNTbLCA PErynsipHbIM NOCeLEeHNEM TONTbKO NEKUNIA, Tak Kak LEeHTP TAXECTU B YCBOEHUN 3HAHUI,
B DOPMMPOBAHMMN YMEHWNIA 1 HABLIKOB NIEXUT B Nocnenytowein camoctositenoHol pabote. CTyLeHTb
IONXHbl MOCTOSIHHO FOTOBUTBLCS K NEeKUMsiM. B aToit pabote MoryT noMo4b y4ebHUKN, CAMCOK KOTOPbIX
npenogasaTenb Ha3blBaeT HA NEPBbIX 3aHATUSAX. [TOMMMO pekoMeHayeMon nuTepaTtypbl, NeKTop AaeT
nporpamMmmy OUCLUMNNHbLI, B KOTOPOW M3NOXEHbI OCHOBHbIE pasaersibl 1 BOMPOCh! ANs KOHTPONA
3HaHUN.

Jlekums 3aknanblBaeT OCHOBbI HAY4YHbIX 3HAHUIA, 3HAKOMUT C OCHOBHbIMU COBPEMEHHbLIMM
Hay4YHO-TEOPETUYECKMMUN NONOXEHNSMU, C METOOONONMEN AAaHHOM Haykn. Ha nekumm ocyuwecTensercs
oblweHne CTyaeHYecKon ayanTopun ¢ BbICOKOKBaNMGULMPOBAHHBIMK NEKTOPaMU, YYEHbIMU,
negaroramu, crneumaniuctamv B onpeneneHHon otpacnum Hayku. Jlekums Bbl3biBaeT SMOLIMOHANbHbIN
OTKNWK Cnylwatenei, pasBnBaeT UHTepec 1 NoboBb K Byaywel npodgeccun. JlekTop ncrnonbayeT Ha
NEeKLMSIX He TONbKO MaTepman y4ebHNKOB, HO 1 MPUBNEKAET MHOMO LOMNONHUTENbHbBIX CBEOEHUIA,
N3N0XEHHbIX B HAay4HbIX paboTax (MOHOrpagousix Unmn cTaTbsix) UM B ero Co6CTBEHHbIX
nccnenosatenbckunx Tpyaax. CTyoeHT He B COCTOSIHUM ry6oKO OCMbICNINTL BECb NPEeLCTaB/EHHbI B
nekumax Matepuan, He nocelas NeKUNOHHbIX 3aHATUIA. [109TOMY BaXXHO He NMponyckaTb nekuuu,
rOTOBUTLCS K HUM (3apaHee NocMOTPETb TEMY NIeKUUN, NoYnTaTb y4eOHUKN, OTMETUTL ONs cebs
KNtOYeBblE MOMEHTbI, COCTaBUTb BOMPOCHI NEKTOPY) U HANpPsiXXeHHO, akTMBHO paboTaTb B Te4eHne
Bcero y4ebHoro 3aHsTUs. CtapaiTechb He onasnblBatb HA NEKLMIO: B NEPBbIE MUHYTbI 3aHATUIA
obbaBnseTca Tema, nnaH nekumun. Ytobbl nerye 3anoOMHUTb U3naraemblii Matepuarn, HeobxoanMo ero
MOHSITb, pa30bpaTbCsl B CUCTEME HAyYHbIX MOHSTUIA, KOTOPYIO AaeT nektop. MyTn nanoxeHus nekumm
MOryT 6bITb pa3nmyHbiMK. VIHorOa npenonaeatenb BolbvpaeT UHOYKTUBHbIN NyTb, T.€. BHaYane
nanaraeT KOHKpeTHble pakTbl, 0606WaeT nx, packpbiBaeT CYWHOCTb NOHATMS, aeT ero
onpegnenexve. [pyroi Nyt 06pa3oBaHnNs NOHSATUIA - AeOyKTUBHbIMA: NEKTOP BHaYane onpenenset
Hay4Hoe MOHSITUE, a NOTOM AaeT 06 bSCHEHNS, MPUBOANT KOHKPETHBIN dhakTuyeckmnin matepuan. Ecnu
YNOBUTb NYTb U3NTIOXEHNS Matepuana, To CTaHOBUTCS Nerye NoHATb MbICIb NpenofasaTens v
NPOHUKHYTb B codepXxaHue nekumun. Obpalaite BHUMaHWe Ha onpeaeneHne noHATUiA.
PekomeHayeTcs Ang ux yCBOEHMS COCTaBNSATb rnoccapui (cnoeaps). Bo BpeMs cnywaHns nekumni
[ONXHa 6blTb NCUXONOrMyeckas yCTaHoBKA Ha 3aNOMUHAHUE OCHOBHbLIX nael nekumn. CnywaHune
NEeKUNIA - 3TO CNMOXHbIN MCUXONOrMYeCKNin NPOLLECC, B KOTOPbIV BOBNEeYeHa BCS IMYHOCTb
CNywaoLero: ero Co3HaHue, Bons, NamaTb, aMOLUMK. DTO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanNpPOTUB, COCTOSIHNE aKTUBHOWN, HANPSXEHHON AeATeNIbHOCTH.

CnywaHwue y4ebHol nekuun - aTo HeobxoAMMoe, HO He OCTAaTOYHOE YCNIOBME CO3HATENbHOMO 1
MPOYHOro YCBOEHUS! 3HAHWIA. Jlekumnto HeobxoAMMOo 3anmcaThb - TONbKO Toraa Nekuns ctaHet
WCTOYHUKOM ONsi fanbHenweln camocToaTenbHon paboThl. KOHCNEeKTMpoBaHMe Nekuun - 3To CNOXHoe
neno, Tpebyiolee ymMeHuii 1 onbiTa. HekoTopble cTapatoTcs 3anucaTtb NekLmMio NOIHOCTbIO, CMIOBO B
CNOBO, HE BOYMbIBASACb B COAEPXaHWe MaTepuana, onMpascb TO/IbKO Ha CBOKO namsaTb. CniowHas
3anncb BO3MOXHA TOMbKO B TOM Cllydae, ecnu npenogasarefib AMKTyeT NeKLUMOHHbIA Matepuan. Ho
OVKTOBKA oenaeT N3noxeHne o4HoobpasHbIM U YTOMUTENbHBLIM, 1 METOAMKA BbICWEN WKOSbl He
pekoMeHayeT Takoi cnocob nanoxeHns. CTpemneHne 3anucaTb NEKUMIO CNIOBO B CNOBO OTBNEKaeT
cnywartensi ot 060yMblBaHUS! NEKLMOHHOro MaTepuana. Hegapom cTyaeHTbl FOBOPSIT, YTO TPYAHO
COBMECTUTb 1 3anncb, 1 06ayMblBaHME.

Ecnu nekumto 3anmcbiBaTb 04EHb KOPOTKO, OTAEMbHBLIMY WTPUXaMK, TO 3annucu He MoryT BbiTb
mMatepuanom 4ns NoBTOpeHus. B nanuwHe KpaTkoit 3anmcy TpyaHo pasobpartbest yXXe HeKoTopoe
BpeMsi cnycTs. [1ns 3anvcy Bo3bMuTe 00LWy0 TeTpalb 1 COenainTe nons ons pasnnyHbliX 3aMeTok BO
BPEMS 3anncu: HanpuMep, 3Hak BOCKNNLAaHUS (0TMeTKa 0cob0 BaXXHbIX MOMEHTOB), 3HaK Bonpoca
(4TO-TO HE NOHSANM U K AAaHHOMY MONOXEHUIO HAO0 BEPHYTLCH).

camocTosi- | CamocTosiTenbHas paboTa npy N3y4eHnn OUCUUNAVH BKKOYAET: - YTEHME CTYAEHTaMu

TenbHas PEKOMEHA0BAHHOM NMTEPATYPbI 1 YCBOEHNE TEOPETUYECKOro Matepuana AUCUMMNHBI; - 3HAKOMCTBO

pabota ¢ VIHTEpPHET-NCTOYHMKAMK; - NOATOTOBKY K Pa3NnYHbIM (DOPMaM KOHTPONS (TECTbI, KOHTPONbHbIE
paboTbl, KOMMOKBUYMbI); - TOArOTOBKY U HANUCaHWE pecdepaTos; - BbINONHEHWE KOHTPONbHbIX paborT; -
MOLrOTOBKY OTBETOB Ha BOMPOCHI MO Pa3NNYHbIM TEMAM LUCLWMMHBI B TOV NOCNEL0BAaTENbHOCTU, B
Kakoi OHW NpeacTasneHbl. [NnaHMpoBaHe BpeMEHU, HEOBXOAMMOro Ha U3yYeHNe OUCLUMNVH,
CTyLeHTaM nyJlue BCEro OCYILECTBNATb BECb CEMECTP, MPeayCcMaTpuBast Npu 3ToM perynsipHoe
noBTOpeHue MaTtepuana. [Mpu nayyeHun ANCLUMNNnHBLI cCHaYana Heob6xoaMMO Mo Kaxaon Teme
npoYMTaTh PEKOMEHAOBAHHYIO NMMTEPATYPY U COCTABUTb KPATKUIA KOHCMEKT OCHOBHbIX MONOXEHWA,
TEPMVHOB, CBEAEHWI, TPEBYOWMX 3aNOMUHAHUS 1 SBASIOWUXCS OCHOBOMONAaratowmMy B 3TO TEMe
LNsi OCBOEHUS Mocnenyownx Tem kypca. ns paciumpeHmnst 3HaH1s no AMCUMNAVHE PEKOMEHOYETCS
ncnonb3oBaTh VIHTepHeT-pecypchl; NPOBOAMTb MOUCKM B Pa3fMyHbIX CUCTEMAX M UCMOMNb30BaTh
MaTtepuanbl CaToB, PEKOMEHLOBAHHbLIX NpenonasateneMm. MNpy NoAroToBKe K KOHTPONbHON paboTte
HEeobx0AMMO NPoYMTaTh COOTBETCTBYIOWME CTPAHULIBI OCHOBHOMO y4ebHumKa. XenatenbHo Takxe
YTEeHUWE OOMONHNUTENbHOW NUTEpaTypsbl.

AEKTPOHHBH
Ctpannua 8 ns 12. BBl YHHBEPCHTET
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3ayet Ha 3aueTe onpepnensercs ka4ecTBO W 06bEM YCBOEHHbIX CTyAEHTaMU 3HaHW, CNOCOBHOCTb K
0606LWeHnI0, aHannay, BOCNPUATAIO MHGDOPMaLIMK, MOCTAHOBKM Lienu 1 Boibopy nyTel ee
LOCTUXEHUS, a Takxe yMeHune pabotaTb C HOPMaTMBHLIMW LOKYMEHTaMU B pamKax avcumnnuHbl. OH
MOXET NMPOBOAUTLCS! B YCTHOW UMM MMCbMEHHOM chopmMax. PopMy NpoBeaeHns onpenenseT kagenpa.
MonrotoBka K 3a4eTy - NPOLECC MHAMBULYaNbHbIA. TEM HEe MeHee, CYLeCTBYIOT HEKOTOpbIE NpaBuna,
3HaHWs KOTOPbIX MOTYT BbiTb MONE3HbI 415 BCEX. 3an0oroM ycrewHon caayn 3adeta sSBnseTcs
cvcTemaTtnyeckas pabota Hag y4ebHOM OUCLMNNMHOM B Te4eHue cemecTpa. MoaroToBky XenartenbHo
BECTU, Ucxoas 13 TpeboBaHmWii NporpaMMel y4ebHol aucumunnuHbl. LlenecoobpasHo nowarosoe
OCBOEHUEe MaTepwrana, BbINoNHEHWE Pas3fNYHbIX 3a4aHuUi N0 Mepe N3yYeHUsl COOTBETCTBYIOLLMX
coaepxatefibHbIX pa3fenos OMCUUNMHLL. Ecnuv, roToBsich K 3a4eTy, Bbl UCMbIThIBAETE 3aTPYLAHEHUS,
obpaluariTeck 3a COBETOM K Mperogasatento, TeM 6onee 4To Npy CUCTEMATMHECKO MOArOTOBKE Y Bac
€CTb Takasi BOSMOXHOCTb. ['0TOBSICb K 3a4eTy, Ny4lle BCEro co4eTaTb NOBTOPEHUE TEOPETNHECKUX
BOMPOCOB C BbIMOJHEHNEM NPaKTUYEeCKNX 3aaaHnii. TpeboBaHUS K 3HAHWSIM CTYLEHTOB OnpeaeneHbi
pefepanbHbiM FocyAapCTBEHHbIM 06pa3oBaTebHbIM CTaHAaPTOM M paboyel Nporpammon
oucumnnuHel. Llenb 3a4eTta - npoBepka v oLeHKa YPOBHS NMOMy4YeHHbIX CTYAEHTOM CrieumanbHbIX
MO3HaHWUI No y4ebHO ANCLUMIUHE N COOTBETCTBYIOWNX UM YMEHWA 1 HABLIKOB, a TakKXe YMEHWs!
NIOTMYECKN MBICTINTb, apryMEHTUPOBATb M3BPaHHY0 Hay4HYI0 NO3ULIMIO, pearmpoBaTb Ha
LLOMOJIHUTESbHBIE BOMPOCHI, OPUEHTUPOBATLCS B MACCKBE MHGDOPMALMK, AePVHVLWIA 1 KaTeropui.
OueHke nogniexart NpaBuibHOCTb Y FPAMOTHOCTb PEYUN CTyLEeHTa, eCNi 3a4eT NPOBOANTCS B YCTHOM
oopMe, a TakXe ero LOCTUXEHUS B TedeHne cemecTpa. JononHNTENbHOM Lenbio 3a4eTa sBnsercs
(POPMUPOBaHME y CTYLEHTOB TakUX KA4eCTB, Kak OPraHn30BaHHOCTb, OTBETCTBEHHOCTb, Tpynontobue,
CaMOCTOSITENBHOCTb. TakMM 06pa3oM, NPOBEPSIETCS CNOXUBLIASICS Y CTYAEeHTa CUCTEMa 3HaHW No
LMCUMNVHE, YTO urpaeT 6onbluyio posb B MOArOTOBKe Byaywero cneuuanucrta, crnocobcTeyeT
MONY4YEeHUIO UM PYHAAMEHTaNbHOW U NPOodPeccnoHanbHOM NoaAroToBkuM. MNpu NoAroToBke K 3a4eTy
BaXXHO NMPaBWIbHO U pauuoHanbHO pacnnaHMpoBaTh CBOE BPeMSl, YTOObI yCneTb Ha Ka4eCTBEHHO
BbICOKOM YPOBHE NMOArOTOBUTBLCS K OTBETAM MO BCEM BOMpocaM. Bo BpeMsi NOAroTOBKM K 3a4eTy
CTYLeHTbl TaKXXe CUCTEMaTU3NPYIOT 3HAHWSI, KOTOPbIE OHU NPVOBPENU NPU N3y4EeHUN OCHOBHBIX TEM
Kypca B Te4eHMe ceMecTpa. OTOo NMO3BOMSET UM YSICHUTb TOTMYECKYIO CTRYKTYPY AUCLIMMMVHDI,
00beaNHUTE OTLENbHBbIE TEMbI B €AMHYIO CUCTEMY, YBUAETb NEPCMNEKTUBbLI €€ Pas3BUTUS.
CamocTosiTenbHasi pabota no noAroToBKe K 3a4eTy BO BPEMSI CECCUM [OMXHA NNaHUPOBaTbCS
CTYyLEeHTOM, Ucxoas 13 oblwero o6bemMa BONpPOCOB, BEIHECEHHbIX HA 3a4€eT, Tak, YTobbl 3a
npeLoCTaBNeHHbI ANst MOAFOTOBKM CPOK OH CMOT PABHOMEPHO pacrnpenenuTb NpubnnauTenbHo
paBHOE KONIMYECTBO BOMPOCOB AN €XEAHEBHOIo M3y4eHus (NoBTopeHus). BaxHo, 4Tobbl oauH
nocnenHuin neHb (MMbo yacTb ero) Obin BblOENeH 4N1S JOMOMHUTENBHOrO NOBTOPEHMS BCero obbema
BOMPOCOB B LieNOM. OTO NMO3BONSET CTYAEHTY CaMOCTOATENBHO NepenpoBepnTb YCBOEHUE MaTepuana.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0O6X0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/IIOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHJpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauum npenogaBaHUsl AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NMPOLEcCe NPUMEHSIOTCS creaytolme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUsTE NHpopMaLMK 0By4YaloWMMNCs MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TeKCTOBOW BepcUn Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE NS pa3fINYHbIX NOMb30BaTenei;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpeboBaHusMu ®IFOC BO u yuebHbiM nnaHoM no crneumansHoctu: 04.05.01
"PyHpaMeHTanbHas v npuknagHas xumMusa” n cneunannsaumnm "AHanutnyeckas xmmms'.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 10 na 12. Bl YHH
skt

AR 5 AN LM O



Mporpamma amcumnimHel "OcHoBbI BroHeopraHnyeckoin xumun"; 04.05.01 "®dyHoamMeHTanbHas 1 npuknagHas xumms".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B./]1B.04.01 OcHoBbI 61OHEOPraHNHECKOH XuMmum

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneunanmsaums: AHanuTnyeckas Xumns

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2018

OcHoBHas nuTteparypa:

1. Ynaxoen4 H.A., MegsHuesa 3.M1., babkuHa C.C., Kytbipesa M.I1., MaTtaynuHa A.P. MeTannbl B XMBbIX OpraHn3mMax:
yyebHoe nocobre ansi NekUuMoHHoro kypca 'OcHoBbl BrioHeopraHnyeckon xumun'. - KasaHb: KOY, 2012, - 102 ¢. - TekcT :
SNeKTPOHHbIA. - URL:
http://kpfu.ru/docs/F618940371/%CC%E5%F2%E0%EBY%EBY%FB%20%E2%20%E6%E8%E2%FBY%F5%20%EE%F0%E3%EQ
(nata obpatweHus: 06.03.2020). - Pexxum focTyna: oTKPbITbIA.

2. AyapmaH, T. J1. OcHoBbl buoxumnm : yuebHoe nocobue / T.J1. AyapmaH, T.I'. F'eHepanosa, .M. CycnsaHok. - MockBsa :
NH®PA-M, 2019. - 400 c. - (Bbicwee obpasosaHue: bakanaspuar). - ISBN 978-5-16-101468-4. - TeKCT : 9NEKTPOHHBIN. -
URL: https://znanium.com/catalog/product/982131

(nata obpatweHus: 06.03.2020). - Pexxum gocTtyna: no noanmcke.

3. buomeTtannoopraHuyeckas xumus : ydebHoe nocobue / nog penakumenn X. XayaH ; nepeson ¢ aHrnumickoro B. M.
LsnyeHko, K. B. 3aiiuesa. - 3-e naa. - Mocksa : JlTabopatopus 3HaHwuiA, 2020. - 505 c. - ISBN 978-5-00101-668-7. -
TekCT : aneKTPOHHbIN // INaHb : anekTpoHHO-6nbnunoTeyHas cuctema. - URL: https://e.lanbook.com/book/151536 (nata
obpaieHns: 06.03.2020). - Pexum gocTtyna: ons asTopus. nonb3oBartenei.

JononHutenbHasa nuTteparypa:
1.TpeTtbskos KO.[l. HeopraHnueckas xumMusi. XuMusi anemeHToB: yuebHuk B 2 Tomax. T.1/t0.0.TpeTbskos,
N.N.MaptbiHeHko, A.H.['puropbes, A.1O.Lmeaase. - Mocksa: N3a-so MITY; UKL 'Akapemknura’, 2007. - 538c.

2. CeBepvH E.C., Buoxumus : y4ebHuk / Mop pen. CesepuHa E.C. - 5-e nag., ncnp. u gon. - Mockea: FrOOTAP-Meaua,
2012. - 768 c. - ISBN 978-5-9704-2395-0 - TekcT : anekTpoHHbIi // OBC 'KoHcynbTaHT cTyneHTa' : [cainT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970423950.html| (aata obpalueHus: 06.03.2020). - Pexum gocTyna : no
noanucke.

3. boHpapes, B. IN. KoHuenuun coBpeMeHHOro ectectBo3HaHusi: yuebHuk / bBonnapes B.I1. - 2-e usn., nepepab. v gon. -
Mockea : Anbcha-M, HALL UHD®PA-M, 2016. - 512 ¢. ISBN 978-5-98281-262-9. - TekcT : anekTpoHHbIN. - URL:
https://znanium.com/catalog/product/548217

(nata obpatweHus: 06.03.2020). - PexxumM gocTtyna: no noanmcke.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneunanmsaums: AHanuTnyeckas Xumns

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2018

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-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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