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

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

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 BnafeHnem cucTeMon oyHaaMeHTanbHbIX XMMUYECKMX MOHATUA N METOLOMOrNYECKNX

ACNeKkToB XxMmnn, oopmMamm 1 MetTogamm Hay4Horo nosHaHms (MK-3);

MNnK-4 CNOCOBHOCTLIO MPUMEHSATL OCHOBHbIE ECTECTBEHHOHAYYHbIE 3aKOHbI MPU
00CYyXOeHNM NONyyYeHHbIX pe3ynbTatos (MK-4);

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):
JonxeH 3HaTb:
PYHKLIMN HEOPraHNYECKNX MOHOB 1 KOMMJIEKCOB METASNOB B XXNBOM OpraHvu3me

JonxeH ymeTb:

OpPNEeHTMPOBATLCA B OCHOBHbIX MOHATUAX 6uonorumn n HeOpFaHMHeCKOﬁ XM, B MeTooax MmogennpoBaHus
6I/|OHeOpFaHI/1LIeCKI/IX CNCTEM N XUNBbIX KNETOK.

JonxeH Bnanetb:

HaBbIKaMy UCMONb30BaHNSA 3HAHWIA B 061acTy GMOHEOPraHNYEeCKOM XMMIUM O PelleHns 3a0a4 MeaNLVHBI,
hapMakonoruv, oxpaHbl OKpyXxatower cpeabi.

LonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

MPUMEHSATb OCHOBHbIE 3aKOHbI XUMUW MPU 0OCYXAEHUN NONYYEHHbIX Pe3YNbTaToB, B TOM YUCNE C NPUBNEYEHNEM
MHPOPMaLMOHHBIX 6a3 aaHHbIx (MK-3).

2. Mecto aucuunnuHel (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (mogynb) BkatodeHa B pasgen "61.B.11B.04.01 OucumnamHel (Mogynm)" OCHOBHOW
npogoeccroHanbHol obpasosaTtenbHoi nporpamMmel 04.05.01 "dyHoaMeHTanbHas 1 NpuknagHas Xumms
(HeopraHuyeckas xumus)" 1 0THOCUTCS K AUCLMNAUHAM NO BbiGOpy.

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

3. O6bem ANCUMNNTIUHDbI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHUeM KonmyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatowmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb ANCLIMNANHBI COCTABASET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTa - 36 4aca(oB), B TOM Yucie nekuun - 36 4aca(oB), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopaTopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 36 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLUMNANHBI: OTCYTCTBYET B 4 ceMecTpe; 3a4eT B 5 cemecTpe.

4. CopepxaHue AMCLUNAUHBI (MOOYNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykasaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckux 4acoB U BUAOB yYEOHbIX 3aHATUI

4.1 CTpyKTypa 1 TemMaTu4yeckmnit niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLMUNANHE (MORYNIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,
N Paa.u.enb'ld g;l;:#:nnwubl / Cemectp nx T[()é(ﬁgg:)l(()ocm CaMO;T:ﬁ,g;ana,,
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Mporpamma amcumnimHel "OcHoBbI BroHeopraHnyeckoin xumun"; 04.05.01 "®dyHoamMeHTanbHas 1 npuknagHas xumms".

Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 2. OcHOBHble acnekTbl
KOOPOMHALIMOHHOA XUMMNK

2. NPUMEHNTENBHO K 4 2 0 0 2

6uoHeopraHN4eckMm cucTeMam.

3 Tema 3. BaxHelilmne 6uoxmmmyeckue 4 > 0 0 5
" |Monekynbl Kak nuraHapl.

4. [Tema 4. MetannopepMeHThI. 4 2 0 0 2

Tema 5. XapakTtep [eicTBus MOHOB
MEeTasnnoB U NUraH4oB Ha

5 KaTanmTn4eckyto akTMBHOCTb 4 2 0 0 2

pepMeHTOB.

Tema 6. Hykneotuabl 1 HyKNenHosble
6. KMCnoTbl. 4 2 0 0 2

Tema 7. ®yHkumm OHK B opraHname
n ee B3aumoencTseme c

7. HU3KOMONEKYNAPHbLIMM 4 2 0 0 2

agopekTopamu.

Tema 8. VloHbl MmeTannos u
8. pennnkauna JHK. 4 2 0 0 2

Tema 9. Baaumogencteme OHK ¢
KOMMNnekcamm MeTannos,

9 obnanarwmmMmn NPOTUBOOMYXONEBON 4 2 0 0 2

AKTUBHOCTbIO.

Tema 10. Komnnekcbl metannos ¢

nopdupuHamm n
10. nopgMPUHONOLO6HLIMM BEWECTBAMU. 5 2 0 0 2

11.|Tema 11. LUMTOXpOMBI. 5 2 0 0 2

12 Tema 12. ButamnH B12
‘[(umaHokobanammH).

Tema 13. Xnopounsbl - MUrMEHTbI
XVBbIX OPraHn3MoB, ooTopeLenTopbI
13.|HavanbHbIX cTanuii npespatieHns 5 2 0 0 2
CBETOBOW 3aHeprun B npouecce
poTocuHTE3A.

Tema 14. Baanmopgeicteue metannos
14.|c opyrumMmn NpoCcTeTUYECKUMN 5 2 0 0 2
rpynnamu.

Tema 15. TpaHcnopT xenesa(lll) k
Knetkam (peTukynounTtam), B KOTOPbIX

15. nponcxoanT obpasoBaHue 5 2 0 0 2

remornobuHa.

Tema 16. Megb. Meobcogepxauwue
16. okcmaasbl. FeMounaHuH. 5 2 0 0 2

Tema 17. Buonornyeckun akTMeHble
17.|wenoyHble Metannbl U UX OYHKUUN B 5 2 0 0 2
opraHuame.

18.|Tema 18. KoHTponbHasi paboTa. 5 2 0 0 2

Ntoro 36 0 0 36

4.2 CopepxaHue AuCUUMIUHbI (MOBYNSA)
Tema 1. OCHOBHble NOHATUSA 6MOHEOPraHMYeCcKONn XMMUN.

OCHOBHble NOHSATUS BMOHEOPraHNYecKol XM, 3anaqn buoHeopraHnyeckoln xumMmn. CBs3b C APYrMMm Haykamu.
BruokoopamHaunoHHas xumus. lNMpuMeHeHne KoopaNHALUMOHHbBIX COeANHEHUI B MeauLUmHe. Knaccudukaums metannos.
Makpo- 1 MUKpPO3NeMeHTbI. ScceHumnanbHble MeTannbl. buonornyeckas akTMBHOCTb XMMUYECKOrO 3IEMEHTA U ero
nonoxeHuu B nepuoamnyeckon cucteme ..MeHgeneesa.
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Tema 2. OCHOBHbIE acneKTbl KOOp,I:I,I/IHaU,VIOHHOﬁ XUMUU NPUMEHUTEJIbHO K 6VIOHeOpraHVI‘-IeCKVIM cucrtemam.

OCHOBHble acnekTbl KOOPANHALIMOHHON XUMUW NMPUMEHNTENBHO K BMOHEopraHnyYeckuM cuctemam. MoHatme
KOOPANHALMOHHOIO 1 KOMMNAEKCHOro coegnHeHus. MNpocTpaHCTBEHHOE CTPOEHNE KOOPAMHALUNOHHBIX COEAUHEHWIA .
Xumunyeckas cBsi3b B KOOPAUHALMOHHBIX COeANHEHUsX. B3aumHoe BMsHWe nuraHaoB B KOOPAMHALUNOHHbIX
coepuHeHnsax. KoHuenumsa XMKO B KOOpAUHALMOHHOW XUMUN.

Tema 3. BaxHenwmne 6MoxmmMmyeckme Monekynbl Kak MraHabl.

BaxHeiiwme Guoxnmmyeckme Monekynbl Kak nuradgbl. AMUHOKUCNOTHI. VX knaccudpmkaums. 3aMeHnMbIe 1
He3aMeHVMble aMUHOKUCNOThI. [1ponasoaHble amuHokuenoT. MNonnnentuabl. Benku. depmeHTbl. TOpMOHbI. Benku kposw.
HyknevHoBble KNCNOTbI U HyKNeonpoTenabl. Yrnesoasl, nunuabl u kapboHoBble KCNOThl. Boga n HeopraHwyeckue
aHVOHbI.

Tema 4. MetannocpepMeHTbI.

MeTannodepmeHTbl. Obwure ceeaeHns. MetannogepMeHTbie KOMMNEKCH U UCTUHHbIE METaNNO(EPMEHTI.
Kartanuanpyemble MeTannogepMeHTamy peakumm (rmaponmTMHeckue peakumm n oKUCINTENbHO-BOCCTAHOBUTENbHbBIE
peakuuw). MNprMepbl METANTOEPMEHTOB U KaTanMa3npyeMblx UMy peakuuii. MHOroLEHTPOBbIE METANNOGEPMEHTDI.
OcobeHHOCTU CTPOEHNS MeTanncoaepxatlero knactepa. Cnocobbl yHacTvst MeTanna B (PEPMEHTATUBHbIX peakLusX.

Tema 5. XapakTtep nenCcTBUA NOHOB METa/INIOB U IraHA0B Ha KaTaIMTUYECKYH0 aKTUBHOCTb (PepPMEHTOB.

XapakTtep LeicTBNS MOHOB METANNIOB 1 NNFaHA0B Ha KaTalnTMYeCKyto aKTUBHOCTb (DEePMEHTOB. Tunbl B3auMOAEeiCTBmS
hepMeHTa C MOHOM MeTanna u nuraHaom (cybctpatom). Komnnekcol ¢ nuraHaom (CybcTpatom), KOTOPbI BbIMONHSET
pOfb MOCTMKA (MOH MeTanna y4acTByeT B KaTannse, He B3anMOLEeNCTBYS HEMOCPEACTBEHHO C oepMeHTOM). KoMmnnekcsl,
B KOTOPbIX MOH MeTanna nmbo nonHoCTbio, MMbo YacTUYHO CBA3bIBAET nuraHa. KoMnnekcsl, roe B Ka4ecTBe MOCTUKA
BbICTYNaeT hepMeHT. VIHrnbupytowee necTBre HEKOTOPbIX MeTannoB. Katanmtmyeckas akTUBHOCTb 1 CBOWCTBA
UMMOBVNIN30BAHHBIX (PEPMEHTOB B MPUCYTCTBUM NOHOB METANNOB. AKTUBMPYIOLWEE BIUSHWAE KATVOHOB META/OB.
JBONCTBEHHbIN XapakTep OEACTBUS MOHOB METANNOB B 3aBUCUMOCTM OT MX KOHLEHTpaLun.

Tema 6. Hykneotnabl U HyKNenHOBble KUCNOTbI.

HykneoTnapl 1 HyknenHoBble KMCNOTbl. CocTaB MOHOHYkneotTuaa. [MyprHoBble U NMPUMUOVHOBLIE OCHOBaHWSI. MNeHTO3b
(nesokcmpnbo3za). Hykneosuabl. Bronornyeckas ponb HYKNEOTUTOB: CTPOUTENbHbIE BOKM HYKNEMHOBBIX KACTOT, 0OMEH,
aKKyMy/MPOBAHUE 1 NMEPEHOC SHEPTUM, MPOCTETUHECKUE FPYNbl OKUCINTENBHO-BOCCTAHOBUTENBHBIX (DEPMEHTOB,
KaTanuaatopbl pa3nunyHbIx peakuuii obmeHa BelwecTs. MNpasuna Yapragda.

Tema 7. PyHkumn OHK B opraHuame n ee B3amMoaencTsme ¢ HU3KOMoseKynsipHbiMu achcpekTropamm.

®yHkuumn JHK B opraHname u ee B3aMMOOenCcTBNE C HU3KOMONEKYNSPHbIMU adodoekTopamu. [eperuyHasg cTpykTypa
OHK. Opranunsauns nsoriHon cnupanu. Ycnosue komnnemeHtapHoctu. Baaumogencteme OHK ¢ nonamm metannos.
Crabununsaums npoctpaHcTBeHHoW cTpykTypbl JHK B npucyTcTBUMN MeTannoB. BnusiHne MoOHOB METANNOB HA paBHOBECMKE
Mexay pasnuyHbiMm cpopmamm OHK 1 Ha nepexonbl cnupanb ? knybok. YyacTne MeTansios B npoLeccax MytareHesa u
KaHueporeHesa. LleHTpbl CBA3bIBAHWS MOHOB METaNNIOB HA MNOBEPXHOCTN HYKNENHOBBIX KACMOT.

Tema 8. UoHbl MeTannoB n pennukauna OHK.
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WNoHbl MmeTannos n pennnkauus JHK. Cxema nepenayun CTpykTypHOW MHCpopMaumn. VIoHbl METANNOB 1 TPAHCKPUNLNS.
Ponb cpepmerHTa PHK-nonnmepassbl B npouecce konuposaHusa koga AHK. Aktueatopbl PHK-nonmmepasbl. YposHu
NoBpeXAeHNN HaTUBHOM N fdeHaTypuposaHHo OHK B npucyTcTBUM NOHOB MeTannoB. [oTeHumManbHO reHOTOKCUYHbIE
meTannbl. MloHbl MeTannos v TpaHcnsuus. KoHeuHas ctanus B nHTepnpetaummn koga JHK nns cuHtesa benka.
3HayeHre NOHOB MeTanNnoB Ans npowuecca TpaHCnAuun.

Tema 9. Baaumopencreue OHK ¢ komnnekcamm metannos, 06napaloLL,MmMm NpOTMBOONYXO0NEBON aKTUBHOCTLIO.

Bsaumogneiicteme OHK ¢ komnnekcamu meTannos, obnagatolymm npoTMBOOMNYXONeBol akTMBHOCTbIO. BMoaocTynHOCTb
KOOPAMHALMOHHbBIX COeAnHeHWiA. [1poTnBoonyxonesble npenapaTbl HA OCHOBE Komnnekcos nnatuHbi(ll) (umucnnatumH,
kapbonnatuH) u nnatuHel(IV) (okconnatuH). MNpenapaTtbl HA OCHOBE KOMMIEKCHBIX COEAUHEHNI OPYIX METANOB
(MHTepkansaTopbl). 3aBUCUMOCTb MPOTMBOOMYXONEBOM akTUBHOCTY NPenaparoB OT FreOMeTPUHECKON KOHGMrypaumm
KOOPAMHALIMOHHbBIX COEQUHEHNI (BHYTPUHUTEBOE ClUMBAHUE C 06pa3oBaHneM xenata). dakTopbl, BAMSIOWME Ha
NPOTMBOOMYXONEBYIO aKTUBHOCTb KOMMNekcos. CpaBHUTENbHAas TOKCUHHOCTb OHKOMNPenapaTos.

Tema 10. Komnnekcbl MeTannos ¢ nopdoMpruHamMu 1 NOpcoUPMHONOA06HBIMY BELLLECTBAMM.

Komnnekcbl MeTannos ¢ nopdmpuHamMm u nopprprHonoaobHeiMu BelwectTsamm. CTpykTypa NopgonprHOB. FemMornobuH un
MrornobuH. TpaHcnopT K1cnopoaa reMornobuMHOM apuTPOLMTOB. Y AepXMBaHNE KUCNIOPOAa B MbIlLIAX MUOTI0BUHOM.
reomeTpust xenesonopdmpuHos. Cxema KoopanHaUnM B OKCUreHMPOBaHHOM remornobrnHe. CrMHoBOe cocTosiHME
xenesa(ll) B okcu- n gesokcuremornobure. ObpasoBaHme CBSI3M NPV B3aMMOAECTBMM LIEHTPanbHOro atoma ¢
MoneKkynol kucnopona. TOKCMKaHTbl FeMUYEecKoro Tuna (MOHOOKCU yrnepoaa, oKCuabl a3oTa, MeTUIEHOBBI CUHWIA).
Ob6pa3zoBaHune kapbokcuremornoemHa. MetremornobrvHoobpasosartenu (OKUCAUTENMN).

Tema 11. LiuToxpombi.

Lutoxpombl. OTlwenneHve oT NueBbIX BewecTs Bogopoaa. MNpouecc kneto4Horo okucneHms. O6pasoBaHne MONEKy
BOLbl. Tunbl uMTOXpoMOB. CTpykTypa UMToXpoMa. OCOBEHHOCTU XMMMNYECKOrO CBSI3bIBaHNS NMPOCTETUYECKON 4acTu ¢
6enkom. Liutoxpom okcupasza. Lutoxpomel a 1 a3. Nem A. BHyTpeHHSIS CUMMETPWSI MONEKY bl LLUTOXPOMOKCUAA3bI.

Tema 12. ButammH B12 (umaHoko6anamuH).

ButamuH B12 (unaHokobanamuH). CTpykTypa Monekynbl. Ee oTnnyme ot cTpykTypbl rema B reMornobuHe.
SkBaTopuanbHble U akcuanbHble nuraHabl. NpoussoaHble BuTammHa B12. MeTtunkobanamuH - Metabonmyeckn akTuBHoe
coeguHeHue. ComepxaHue B opraHmamax koepmeHTa ButammHa B12. JluranaHoe okpyxeHve kobanbTa B NPUPOaHOM
KochepMmeHTa. PepmeHTaTMBHbIE peakuum ¢ yyactueM kodpepmerTta B12. BocctaHoBneHne prboHykneoTnnos B
ne3okcupunboHykneotnabl. ObpasoBaHue apuTpoumnToB. MNpouecchl TpaHCMeTUNMPOBaHKS.. CTENEHb OKUCNEHWS
kobanbTa B MeTUnKobanamuHe.

Tema 13. Xnopodouninbl - IUrMeHTbl XXUBbIX OPraHU3MoB, choTopeL.enTopbl HaYaNbHbIX CTaAUNA NpeBpaLLeHus
CBeTOBOM aHeprum B npouecce hoToCUHTE3A.

Xnopodpomnnbl ? NMUFMEHTbI XMBbIX OPraHN3MoB, (POTOPELLENTOPbl Ha4YaNnbHbIX CTaAWA NpeBpalleHnsl CBETOBON SHEPrmn B
npouecce otocnHTesa. Tunbl xnopodunnos, Xnopocunn a. Otamdme xnopodomnna ot remma. CTpykTypa xnopodunna.
ApomMaTnyecKkuin xapaktep MakpoUMKINYECKON CUCTEMbI. YCNOBNS 3aMeELLEeHNst aToMa MoHa MarHus B xnopogounne
noHamu 3d-metannos. Obpa3oBaHne OMMEPOB U ONIMFOMEPOB B HEMOMSIPHBIX PACTBOPUTENSIX 3a CYET B3aumomencTems C
= O ? Mg. KoHKypeHUns HyKNeopunos 3a KoopanHaumoHHoe mecTo. ObpasoBaHue OHOPHO-aKLENTOPHbIX KOMIMNEKCOB
3a cYeT caMOKOHIEeHcaumm, a Takxe 3a C4YeT B3aMMOAENCTBMSA C BHEWHUMU NUraHaamMm (LoHopamu).
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Tema 14. Baaumogeinctaue MeTannioB ¢ ApyruMy NpoCTETUMECKMMU rpynnamu.

B3ammopneinicTBre METANNOB C APYrMMM NPOCTETUYECKMMI TpynnamMn. PeppenokcuHbl. NepeHoc anekKTpoHOB € y4acTnem
doeppenokcuHoB.CToeHne deppenokcrHa. JlabunbHas n TronbHas cepa umctenHa. NepeHoc anekTpoHOB B NpoLeccax
POTOCKHTE3], (hrKcaumm aTMocdepHoro asoTta, obpasoBarust ATD npw yyactum coeppeLoKCUHOB.
Xenesoconepxatue knactepbl (QOTOCMHTE3NPYIOWMX BakTepuii. Pesepsbl Xenesa B opraHmame. Cuaepodopsbl -
NONMHAEHTATHbIE NUraHabl C BLICOKMM CPOACTBOM K MoHaM xenesa (LU). 3axeat xenesa n3 BHewHe cpenbl. CnuHOBOE
cocTosiHne xene3a(ll) B komnnekcax ¢ cmaepodopaMm N nx NPOCTPaHCTBEHHOE CTpoeHne. PeppuTUH ? HETOKCUYHAs
gopma xene3a(lll) B opraHmame. CocTas aaep peppuTnHa, HAXOAAWMNXCS B NOANNENTUAHBIX LEensX.

Tema 15. TpaHcnopTt Xene3a(lll) K kneTkam (peTuKynoumTam), B KOTOpbIX NpoucxonuT o6pasoBaHne
remorno6uHa.

TpaHcnopT xenesa(lll) k kneTkam (peTrkynoumTam), B KOTOPbIX Npoucxoant obpasosaHue remornobuHa.
TpaHcdeppyrHbl. MICTOYHUKM TpaHCHEePPUHOB (NakTodeppPrHbI, KOHaNbBYMMH 1 CbIBOPOTOYHbIA TpaHCEPPVIH).
KoopanHaunoHHoe okpyxeHue xenesa(lll) B TpaHcdeppuHe. CneundmnyHocTb TpaHCEPPUHOBBIX HACTHL, NO
OTHOLLEHMIO K peTukynoumutam. TpaHCcnopT KUcnopoaa B opraHnamax 6ecrno3soHouHbIX. FeMapuTpurH. CTpoeHune
monekynbl. OTnnyme oT remornobuHa.

Tema 16. Megb. Menbcopepxallume okcupasbl. FeMoLMaHUH.

Menb. Menbconepxauwme okcuaasasl. 'emoumnarHvH. CTpoeHne KOOPANHALMOHHOIO y3na remoumnarnHa. CtpoeHmne
nnacrtoumaHunHa. buoxummyeckue dpyHkumm monubaeHa.OKNCIMTENBHO-BOCCTAHOBUTENbHBIE MONMBAEHCOLepXalme
hepmeHTbl. MonubaeH-kcaHTuHokemaasa. dvkcauus MonekynsipHoro azota. PepMeHT HATporeHasa. HuTpugHblii
MeXaHu3M churkcaumm MonekynspHoro asota. JmaseHosbl MexaHn3M. Ponb MapraHua B oepMeHTaTMBHOM Katanuse 1 B
opraHuame. Ponb unHka B opraHuame. KapbaHrugpasa.

Tema 17. Buonornyecku aKTMBHbIe LLLENTIOYHbIE MeTabl U X PYHKLLMKM B OpraHuU3Me.

Bronornyeckn akTMBHbIE WENOYHBIE METANBbI U NX CPYHKLIMU B OpraHname. VIoHHbIV (HaTpumeBblil Hacoc). VioHodbopsl -
KomnnekcoobpasoBateny Weno4HbIx MeTannos. VoHHble noHodopsl. KapbokcunaTtHble noHodopbl, KanmkcapeHsi.
PacnpocTpaHeHHOCTb Weno4YHbIX MeTannoB B 3eMHO Kope.

Tema 18. KoHTponbHas pabora.
KoHTponbHas paborta.

Xnopodounsbl - AMFMEHTbI XUBbIX OPraHW3MOB, (POTOPELIENTOPbI HAYalbHbIX CTaANUA NPEBPaLLEHNs CBETOBON SHEPrun B
npouecce potocnHTesa. Bsammogericteme MeTannos ¢ ApyrMMmn npoctetnyeckmmu rpynnamm. TpaHcnopt xenesa(lll) k
KneTkam (peTvkynoumutam), B KOTOPbIX MPoncxoant obpasosaHue remornobuHa. Menob. Megbcoaepxalme okcuaasol.
"eMoumaHnH. Bruonornyeckn akTMBHbIE LWENoYHblE METaNbl Y UX PYHKLUN B OpraHn3me.
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5. MNepeyeHb yue6HO-MeTOAMYECKOr0o obecnevyeHns A1 CaMOCTosITeNbHOWU paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moayto)

CamocTosiTenbHas paboTa o0y4atolmMXCs BbIMNONHASTCS Mo 3a0aHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHeayAUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCUUMNINHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatowmecs YATarT 1
KOHCMEKTUPYIOT y4ebHY10, Hay4yHYIo 1 CMPaBOYHYIO NMNTepaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKpenneHne
3HaHWUiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOO MO AMCUUMMHE.

OpraHunsauus caMocTosTenbHOM paboTbl 0ByHaoLWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPaTypOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aumn 1 ocylecTBleHNs 0bpasoBaTenbHO AeaTenbHOCTH No 06pasoBaTefibHbIM NPOorpaMMam BbICLIErO
obpaszoBaHus - nporpammam Hakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHucTepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpenst 2017 rona Ne301)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtensHoro yupexaeHuns "KasaHckuin (MprBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHErO pacnopsiaka henepanbHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuii) coenepanbHblii yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNIMHE (MOAYNIO)

DOH[ OLIEHOYHbIX CPEeACTB Mo AUCUMUNINHE (MOAYNI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHble Ha NPOBEpKyY
OCBOEHUS KOMMETEHUMIA, B TOM YMCNe 3HAHWUIA, YMEHUIA U HaBbIKOB. POHA OLIEHOYHbIX CPeLCTB BK/loYaeT OLEeHOYHble
CpeLnCTBa TeKyLWero KOHTPONS 1 OLEHOYHbIe CPeICTBa NPOMEXYTO4YHOM aTTecTaumm.

B ¢hoHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLMIA NNaHUPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNAMHE (MOLYNio);

- KPUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AMCUMNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTBs, BKIKOYas TpeéoBava, npegbsasndaeMble K OEenCcTBuAM o6y'-|a|ou4v|xcq,
OEMOHCTPUMPYyEMbIM pe3yfibTaTtaM, 3adaHns pa3/indHbIX TUMOB.

DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNHO).

7. MNepeyeHb nuTepaTtypbl, HEOOXOAUMOW A1 OCBOEHUS AUCLIMUIMIMUHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOoM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowmnMcs B OAHOM U3 ABYX BapuaHToB (M60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum BruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHLUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOTO KabuHeTa B cMcTeME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaiowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.
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MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

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

1.A.B. CkanbHbiii, I.A. Pypakos 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

3.0OcHoBHbIe HanpaBneHns nccnenoBaHnin 6oKOOPANHALMOHHBIX COeaNHEHW B BUOHeopraHn4Yeckon XumMmm -
www.bsu.by/Cache/pdf/363423.pdf

4 .BuoHeopraHnyeckas xumms. doHa 3HaHuin ?JTomoHocoB? - www.lomonosov-fund.ru/enc/ru/encyclopedia:01342:article
5.B3aumopelicTene Metannos ¢ 6uomonekynamm - http://biomolecula.ru/
6.baza naHHbIx. Xummnyeckunii katanor. MetannodepmMeHTsl - www.ximicat.com/ebook.php?file=bender_bio.djv&page=56

9. MeToguyeckme ykasaHus oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekuum OCHOBHOIN TEOPETUYECKNI MaTepuan npeaMeTa faeTcs B Yachl IEKLUMOHHbIX 3aHATUIA. Ha nekumsax
npenogasarefib CUCTEMATMYECKN 1 NOCNen0BaTeIbHO PackpbiBaeT codepXxaHme Hay4yHon
ONCUMMNUHBI, BBOAMT B KPYr HAYy4YHbIX MHTEPECOB, CTABUT BOMNPOCHI A5 uccnenosaHus. Henbss
OrpaHMNYNTbLCS PErynspHbIM NOCEeLEHEM TONTbKO NEKUNIA, Tak Kak LEeHTP TAXECTU B YCBOEHUN 3HAHUIA,
B DOPMMPOBAHMMN YMEHUIA 1 HABLIKOB NIEXUT B Nocnenytowei camoctositenoHol pabote. CTyoeHTb
IONXHbl MOCTOSIHHO FOTOBUTBLCS K NeKUMsiM. B aToit pabote MoryT noMo4b y4ebHUKN, CAMCOK KOTOPbIX
npenonasaTenb Ha3blBaeT HA NePBbIX 3aHATUSAX. [TOMMMO pekoMeHayeMon nuTepaTtypbl, NeKTop AaeT
nporpamMmmy OUCLUMNNHbBI, B KOTOPOW M3NOXEHbI OCHOBHbIE pasaesibl 1 BOMPOCh! ANs KOHTPONA
3HaHUN.

Jlekums 3aknanblBaeT OCHOBbI HAYYHbIX 3HAHWUIA, 3HAKOMUT C OCHOBHbIMW COBPEMEHHbLIMM
Hay4YHO-TEOPETUYECKMMUN NONOXEHNSMU, C METOOONONMEN AAaHHOM Haykn. Ha nekumun ocylwectensercs
oblweHne CTyaeHYeCcKOoin ayauTopun ¢ BbICOKOKBaNMGULMPOBAHHBIMI NEKTOPaMU, YYEHBIMU,
negaroramu, crneumaniuctamv B onpeneneHHon oTpacnum Hayku. Jlekums Bbl3biBaeT aMOLIMOHANbHbIN
OTKNWK cnylwatenei, pasBnBaeT UHTepec 1 NoboBb K Byaywel npodgeccun. JlekTop ncrnonbayeT Ha
NeKLMSIX He TONbKO MaTepman y4ebHNKOB, HO U MPUBNEKAET MHOMO AOMNONHUTENbHbLIX CBEOEHNIA,
N3N0XEHHbIX B HAay4HbIX paboTax (MOHOrpagousix Unmn cTaTtbsix) UM B ero CoBCTBEHHbIX
nccnenosatenbckunx Tpynax. CTyoeHT He B COCTOSIHUM ryBoKO OCMbICNINTL BECb NPELCTaB/EHHbI B
nekumax Matepuan, He nocelas NeKUNOHHbIX 3aHATUIA. [T09TOMY BaXXHO He NMponyckaTb nekuuu,
FOTOBUTbLCS K HUM (3apaHee NocMOTPETb TEMY NIeKUUN, NoYUTaTb y4eOHUKN, OTMETUTL ONs cebs
KNtO4eBblE MOMEHTbI, COCTaBUTb BOMPOCHI NEKTOPY) U HANpPsiXeHHO, akTMBHO paboTaTb B Te4eHme
Bcero y4ebHoro 3aHsTus. CtapaiTechb He onasabiBatb HA NEKLUIO: B NEPBbIE MUHYTbI 3aHATUIA
obbaBnsetca Tema, nnaH nekumun. Ytobbl nerye 3anoOMHUTb U3naraemblii Matepuarn, HeobxoanMo ero
MOHSITb, Pa30bpaTbCsl B CUCTEME HAy4YHbIX MOHSTUIA, KOTOPYIO AaeT nektop. MyTn nanoxeHus nekumm
MOryT 6bITb pa3nmyHbiMK. VIHorpa npenogaeaTenb BolbvpaeT UHOYKTUBHbIN NyTb, T.€. BHaYane
nanaraeT KOHKPeTHble pakTbl, 0606WaeT nx, packpbiBaeT CYWHOCTb NOHATMUS, aeT ero
onpegnenexve. Lpyroit nyTb 06pa3oBaHnNs NOHSATUIA - AeOyKTUBHbBIMA: NEKTOP BHaYane onpenenset
Hay4Hoe MOHSITUE, a NOTOM AaeT 06 bSCHEHWS, MPUBOANT KOHKPETHBIN doakTuyeckmnin matepuan. Ecnu
YNOBUTb MYTb U3NTIOXEHNS Matepuana, To CTaHOBUTCS Nerye NoHATb MbICb NpenofasaTens v
NPOHWNKHYTb B codepxaHue nekumun. Obpalaite BHUMaHWe Ha onpeaeneHne noHATUiA.
PekomeHayeTcs Ang ux yCBOEHMS COCTaBNSATb rnoccapuii (cnoeaps). Bo BpeMs cnywaHns nekumni
[IONXHa 6blTb NCUXONOrMyeckas ycTaHoBKA Ha 3aNOMUHaHWE OCHOBHbIX uael nekumn. CnywaHune
NEeKUNIA - 3TO CMOXHbIN MCUXONOrMYeCKnin NPoLLeCC, B KOTOPbIV BOBNeYeHa BCS NIMYHOCTb
CNyLWaloLero: ero Co3HaHue, Bons, NamaTb, aMOLUMK. DTO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanNpPOTUB, COCTOSIHNE aKTUBHON, HANPSXEHHON AeATeNIbHOCTH.

CnywaHwue y4ebHol nekuun - aTo HeobxoAMMoe, HO He OCTaTOYHOE YCNIOBME CO3HATENbHOMO 1
MPOYHOro YCBOEHUS 3HAHWIA. Jlekumnto HeobxoAMMo 3anmcaThb - TONbKO Toraa Nekuns ctaHet
NCTOYHUKOM ONsi fanbHenwel camocToaTeNnbHon paboThl. KOHCNeKTMpoBaHue Nekuumn - 3To CNoXHoe
neno, Tpebyiolee ymeHuii 1 onbiTa. HekoTopble cTapatoTcs 3anucaTtb NekLmio NOIHOCTbIO, CMIOBO B
CNOBO, HE BOYMbIBASACb B COAEPXaHWe MaTepuana, onMpasch TO/IbKO Ha CBOKO namsaTb. CniowHas
3anncb BO3MOXHA TOMIbKO B TOM Cflydae, ecnu npenogasarefb AMKTYeT NeKLUMOHHbIA MaTtepuan. Ho
OVKTOBKa oenaeT N3noxeHne o4HoobpasHbIM U YTOMUTENbHBLIM, 1 METOAMKA BbICWEN WKOSbl He
pekoMeHayeT Takoi cnocob nsnoxeHns. CTpemneHne 3anucaTb NEKLMIO CMIOBO B CNOBO OTBNEKaeT
cnywartensi ot 060yMblBaHUS! NeKLMOHHOro MaTepuana. Hegapom cTyaeHTbl FOBOPSIT, YTO TPYAHO
COBMECTUTb W 3anncb, 1 06ayMblBaHME.
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Bup pabot MeTtoaunyeckue pekomeHaauum

CaMOCTOSA- CamocTosTenbHas pa60Ta npn N3y4eHn oUCUnNnInH BKNO4YaeT: - YHTeHne CTyaeHTamun

TenbHas peKOMeH,D,OBaHHOI7I nmtepartypbl 1 yCBOEHNE TEOPETUYECKOro Mmartepuana ancumnimHbl; - 3HaKOMCTBO

pa60Ta C MHTepHeT-I/ICTOLIHI/IKaMVI; - NOAroTOBKY K pas3/iMyHbiM oopMaM KOHTpONSA (TeCTbI, KOHTPOJIbHbIE
pa60TbI, KOﬂJ'IOKBVIyMbI); - MOArOTOBKY M HanucaHne pedpepartos; - BbINONHEHNE KOHTPOJbHbIX pa60T; -
NnoAroToBKy OTBETOB HA BOMPOCHI NO pPa3/In4HbIM TEMaM OUCUUNJINHDI B TOW nocneposaTenbHOCTH, B
Kakowm OHu npencrasnieHbl. I'InaHleOBaHme BpeMeHMN, HeobXx0AUMOro Ha n3ydeHne ancumnnimnH,
CTyaeHTaM Nnydile BCero oCywecTBnAaATb BeCb CEMECTP, NnpenycMmartpueas npn 3aToM perynsapHoe
NOBTOpPEHME MaTtepuana. I'Ipm N3y4eHnn oucunniinHbl cCHavdana HeobX0AMMO MO KaxXaon Teme
npo4ynTaTtb peKkoMeHOO0BaHHYIO nnuTepaTtypy n COCTaBUTb KpaTKVII7I KOHCMEKT OCHOBHbIX MONOXEHWUIA,
TePMUHOB, CBELEHNA, Tpe6y+om,v|x 3aroMMHaHNS N ABNSOWNXCA OCHOBOMONAararmLmMMn B 3TON TEME
Onsa oCBOEHMA nocnenyrwwmnx Tem Kypca. Ins pacwunpeHnd 3HaHnsa no ancumnnmHe pekoMeHaoyeTcs
Mcnonb3oBaTtb MHTepHeT-pecprbl; npoBOONTb NOUCKKU B Pa3/inyHbIX CUCTEMaAxX N NCMNOJIb30BaTb
matepuanbl CalToB, PEKOMEHOOBAHHbIX NpenoagasaresieM. I'Ip|/| noaroToBke K KOHTpOJ’IbHOI7I pa60Te
HeobxoOMMO npo4ynTaTtb COOTBETCTBYOWME CTPaHNLbl OCHOBHOIO yqe6H|/|Ka. XXenaTenbHo Takxe
YTEeHWe OOMONMHUTENBbHON nmteparypbl.

3aver Ha 3a4eTe onpenensieTcsi Ka4ecTBo 1 06EM YCBOEHHbIX CTYAEHTaMN 3HAHMIA, CNOCOBHOCTb K
0606LWeHnI0, aHanMay, BOCNPUATAIO MHGDOPMALIMK, MOCTAHOBKM LLenn 1 BbIBOpy nyTel ee
OOCTUXEeHNA, a TakxXe yMeHune paGOTaTb C HOpMATUBHbIMK OOKYMEHTaMN B paMKax ANCUNNINHbDIL. OH
MOXET NPOBOAUTBLCS B YCTHOW UK NMCbMEHHON hopmax. PopMy NposedeHUs onpenensieT kadenpa.
MoproToska K 3a4eTy - NpoLecc MHAMBNAyanbHbIA. TeM He MEHee, CYLLeCTBYIOT HEKOTOPbIE Npasuna,
3HaHWA KOTOPbIX MOTYT ObITb NMONE3HbI ansa Bcex. 3anorom yCI'IeLIJHOI7I coa4yu 3a4eTa aBngdeTcs
cvcTematnyeckas pabota Hag y4ebHOM OUCLMINMHOM B TeYeHMe cemecTpa. MNoaroToBky XenarenbHo
BECTU, Ucxons u3 TpeboBaHmWii nporpammel ydebHol aucumnnuHsl. LienecoobpasHo nowarosoe
0CBO€eHMe matepuana, BbinoONHeEHNE pa3nnyHbIX 3a,£l,aHVII7I no Mepe n3y4eHns CooTBeTCTBYHOWNX
cofnepXxartenbHblX pa3anenos oUCUUNINHbI. ECJ‘IVI, FOTOBACD K 3a4€eTy, Bbl UCMNbITbiBAETE 3aTPyOAHEHUS,
obpalaiiTechb 3a COBETOM K MnpenoaasaTento, TeM 6oiee 4To Npu cucTeMaTn4yeckor noaroToBke y Bac
€CTb Takast BO3MOXHOCTb. [0TOBSACH K 3a4eTy, nydle Bcero co4etatb NoOBTOpPeHNE TeopeTnHecKnx
BOMPOCOB C BbINOTHEHNEM MPAKTUYECKUNX 3a,£I,aHI/II7I. TpeéoBava K 3HaHWAM CTyeHTOB onpeneneHbl
pefepanbHbiM FOCYy4apCTBEHHLIM 06pa3oBaTeNbHbIM CTAHAAPTOM M paboyel nporpammorn
AncunmnnnHbl. LleJ'Ib 3a4eTta - npoBepkKa M oLeHKa YPOBH4A Nony4YeHHbIX CTyAeHTOM crneunanbHbIX
NO3HaHW Mo y‘-leﬁHOI7I ancumninHe n COoTBeTCTBYHOWNX UM yMeHI/II7I N HaBblKOB, a TakXe yMeHus
NIOFMYECKMN MbICNINTb, APryMEHTUPOBATb M3BPaHHYO Hay4HYH0 NO3ULIMIO, pearmpoBaTb Ha
JOMOJTHUTENbHbIE BOMPOCHI, OPUEHTMPOBATLCS B MAcCMBE UHAPOpMaLINA, OedOVHULNA N KaTeropui.
OLl,eHKe nognexart npasunbHOCTb 1 TrPAMOTHOCTb peyn CTyneHTa, eCiin 3a4eT NpoBOANTCA B yCTHOI7I
dopme, a Takxke ero JOCTUXEHNS B TedeHme cemecTpa. JononHUTENbHOM LEenblo 3a4eTa aBnsercs
(POPMUPOBAHME y CTYLEHTOB TAKUX KAYECTB, KAk OPraHn30BaHHOCTb, OTBETCTBEHHOCTb, TPy Lonobue,
CaMOCTOSTENbHOCTb. Takmnm 06pa30M, npoBepseTcda CNOXKMBLWAACA Yy CTyoeHTa cuctema 3HaHWM Mo
10. MepeueHb MAYSEPMALIO HABIXRHGTCIUTHA IO ABYRMIIXORSA QCINILEETHTEHMABHA30BE CAGTHRYIES
pouecca No aVEAWHAWKE (OB HI) MEKivdirald ¥ pHERBATPOHEAMMMD IO TEEERSUSHIA PORAHOPMAUPVIRTHIX
¢NpaBoYHbIX CUGENHIPPAREEBRO HMMOEMATBHO pacnnaHMposaTb CBOE BPEMS, 4yTOBbI YCNEeTb HA KA4eCTBEHHO
BbICOKOM OBHE MoAroToBUTbCSA K OTBETaM MO BCEM BONpocaM. 50 BpeMs NoOroToBKK K 3a4eT
LERESaty et SaitE AT rom

epeserts uncoqnaIgHLI TG 10t DR SIT o SCUECTBNE A BT it
hwcmnne (i tS Bonitn e B e e R e e e o
peactasnen o {IGIRARHAN b RARRISU TRRINANS GUSHHCTUNS MAAME hepcniexruast ee passutns
CamocTosiTenbHas paboTta no noaroToBKe K 3a4eTy BO BPEMSi CECCUM OMXHA MNaHnpoBaTbCs

AEPUIRNHES TGRSR EaBh D BRORRARBIBRIE SRR CYBABHER TEp436aEeALHOro
AR RIbRh MOLFOTOBKM CPOK OH CMOI PABHOMEPHO pacrnpenenvTb NpUbAN3nTenbHO

aBHOE KONMMYECTBO BOMNPOCOB AN €XEeOHEBHOMO N3 qumHiill-IOBTo eHung). BaxHo, 4tobbl 0aMH
B ORS  SaaiP Ay ST o R B R R B R e IAUHo) A HORS B S8R
Ebs B Lenom. O1o nossonser CTY[EHTYy CaMOCTOATENbHO NEepPenpoBepuTb yCBOEHME MaTepuana.
TomelleHnsl ons| caMoCTOSITeNbHON paboTbl 0ByHatoWMXCS, YKOMMNNEKTOBaHHbIE Creunann3npoBaHHoi Mebenbto (CTonbl h
CTYRbSHOCHatEHHbIE KOMABIOTEPHO TEXHKOTC BOSMOKHOCTHIO-ROAKHOYEHIH K Ce T AHTEpHET HobechRedertenm
[0CTyna B 3NEeKTPOHHYI0 MHGOPMaLMOHHO-06pa3oBaTtenbHyto cpeny KoY.

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

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

11. OnucaHue
pouecca no g

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 xumMmsa" u cneumannsaummn "HeopraHmdeckas XmMmns'".
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneuvanusaums: HeopraHmyeckas xmmMms

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2016

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, 2017. - 400 c. - (Bbicwee obpasoBaHue: bakanaspuar). - ISBN 978-5-16-101468-4. - TeKCT : 9NEKTPOHHBIN. -
URL.: https://znanium.com/catalog/product/760160 (nata obpaiieHusi: 06.03.2020). - Pexxum nocTtyna: no noanucke.

3. BuometannoopraHuyeckas xumus : yiebHoe nocobue / noa pepakumein X. XayasHa ; nepeBog ¢ aHrnuiickoro B. I1.
OapyeHkp, K. B. 3aliuesa. - 2-e nsga. (an.). - Mockea : Jlabopatopus 3HaHuin, 2015. - 505 c. - ISBN 978-5-9963-2403-3. -
TekcT : anekTPOoHHBIi // TlaHb : anekTpoHHO-6ubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/66354 (nata
obpaweHns: 06.03.2020). - Pexxum noctyna: ons aBTopus. Nonb3oBaTtenei.

JlononHutenbHas nuteparypa:
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N.W.MaprtbiHeHko, A.H.Ipuropbes, A.FO0.LmBaase. - Mocksa: N3a-so MI'Y; UKL, 'AkanemkHura’, 2007. - 538 c.

2. CeBepvH E.C., Buoxumuns : yuebHuk / Mop pen. CesepuHa E.C. - 5-e n3g., ncnp. u gon. - Mocksa: FrOOTAP-Meaua,
2012. - 768 c. - ISBN 978-5-9704-2395-0 - TekcT : anekTpoHHbIi // OB5C 'KoHcynbTaHT cTyaeHTa' : [canT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970423950.html (nata obpalueHuns: 06.03.2020). - Pexum gocTyna : no
noanucke.

3. boHpapes, B. N. KoHuenumnm coBpeMeHHOro ectecTBo3HaHus: yuebHuk / bongapes B.M. - 2-e nag., nepepab. u pon. -
Mocksa : Anbcpa-M, HAL UH®PA-M, 2016. - 512 ¢. ISBN 978-5-98281-262-9. - TekCT : aneKkTpoHHbIi. - URL:
https://znanium.com/catalog/product/548217
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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
Cneuvanusaums: HeopraHmyeckas xmmms

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2016

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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