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Mporpamma amcumnnamHel "OcHoBbI BroHeopraHuyeckon xumun"; 04.03.01 "Xumus".

CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

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

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

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

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

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

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

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

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 2 n3 13. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma amcumnnamHel "OcHoBbI BroHeopraHuyeckon xumun"; 04.03.01 "Xumus".

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
KOMMeTeHLun npuobpeTtaeMoi KOMNETEeHLUN
MnK-3 BnageHneMm cuctemom oyHaaMmeHTanbHbIX XMMUYECKUX MOHATUI
MNnK-4 CNOCOBHOCTBLIO NMPUMEHSATL OCHOBHbIE ECTECTBEHHOHAYYHBIE 3aKOHbI U
3aKOHOMEPHOCTMN Pas3BUTUS XUMUYECKOW HayKun NPy aHannae nosydYeHHbIX
pe3ynbTaTos

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:
PYHKLIMN HEOPraHNYECKNX MOHOB 1 KOMMIEKCOB METASNOB B XXNBOM OpraHvu3me

JonxeH ymeTtb:

OpPNEeHTMPOBATLCA B OCHOBHbIX MOHATUAX 6uonorumn n HeOpFaHMHeCKOﬁ XM, B MeTonoax MmogennpoBaHus
6I/|OHeOpFaHI/1LIeCKI/IX CUNCTEM N XUBbIX KNETOK.

JonxeH Bnanetb:

HaBbIKaMy UCMOMb30BaHNSA 3HAHWI B 061acTy BMOHEOPraHNYEeCcKOM XMMIUW LS PelleHnst 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 OMOIM BO

HaHHasa oncuunnuHa (mogynb) BkatodeHa B pasgen "61.B.11B.04.01 OucumnamHel (Mogynm)" OCHOBHOW
npogoeccroHanbHol obpasosatenbHoi nporpammbl 04.03.01 "Xumnsa (AHanutudeckas xumms)" n OTHOCUTCS K
AUCUMNAMHaM no BbIGopy.

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

3. O6bem ANCUMN/TIUHDbI (MO,IJ,ynSl) B 3a4eTHbIX eaMHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOe/lIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyalowmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

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

KoHTakTHasi 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 oTBeA,eHHOro Ha
HMX KOnM4yecTBa akageMnyeckux 4acoB U BUAOB yYeOHbIX 3aHATUI

4.1 CTpyKTypa 1 TemMaTu4yeckmii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLUNANHE (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 amcumnnamHel "OcHoBbI BroHeopraHuyeckon xumun"; 04.03.01 "Xumus".

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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Mporpamma amcumnnamHel "OcHoBbI BroHeopraHuyeckon xumun"; 04.03.01 "Xumus".

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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Mporpamma amcumnnamHel "OcHoBbI BroHeopraHuyeckon xumun"; 04.03.01 "Xumus".

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 METANBI U NX CPDYHKLIMU B OpraHn3me. VIoHHbIV (HaTpumeBblil Hacoc). VioHodbopsl -
KomnnekcoobpasoBaTeny WenoYHbIX MeTannos. VIoHHbIE NOHOMOPSI.

Tema 18. KoHTponbHas pabora.
KoHTponbHas paborta.
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5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbIMONHASTCS Mo 3a0aHWI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTAENbHbIX TeM (pasnenos) AUCUUMNANHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl 0bydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWUIA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, FOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaroWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMA LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsinok opraHn3aumm n ocylecTBAeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creuvanmTerta, nporpamMmmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus u Hayku Poccuiickoin dPepepaunm ot 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtenbHoro yupexaeHuns "KasaHckmin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka oeepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pPasoBaTeNbHOMO yYpeX AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHuBeEpCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MO,I:I,yﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MaTEPUanbl, HANPaBNeHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLcTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPELNCTBA NMPOMEXYTOUHON aTTecTaumm.

B ¢poHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas uHpopMaums:

- COOTBETCTBME KOMNETEHLUIA MAaHUPYEMBIM pe3dynbTatamM 06y4eHUs No JUCLUMNAMHE (MOLYNIO);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KpUTEPVMN OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBava, npegbsasnsaemMble K OEenCcTBUAM 06y‘-laIOLIJ,I/IXCSI,
OEMOHCTPUMpPyeMbIM peaynibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLUMN/IMHBI (MOAYNS)

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 00y4aloWwmnMcs B 0AHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPE3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. lobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum buneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6GnbnnoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI OMCTAHUMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA yHUBepcUTeT". Mpr MCNONb30BaHMK NEYaTHBIX M30AHUA BBNNOTEYHBbI
POHA, OOMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no droC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuL, 0LHOBPEMEHHO OCBaUBAIOWMNX OAHHYIO ONCLMMNHY.

MepeyeHb OCHOBHO 1 NONONHUTENBHON Y4eBbHOM NMTepaTtypbl, HeOOXOAUMOIA 4N OCBOEHUS AMCUMNANHBLI (MOayns),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBNEHWIO NPU N3MEHEHWM YCNIOBUIA
noroesopoB KDY ¢ npasoobnagatensiMu aNeKTPOHHbLIX U34aHWUI U NPU N3MEHEHMM KOMMNEKTOBaHUS (ooHaoB Hay4yHoi
onbnuortekn KPY.
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8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

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

2.brnoHeopraHuyeckas xummus - www.chem.msu.su/rus/teaching/dobrinina/all.pdf

3.0OCHOBHbIE HAaNpaBneHNs NCCNeEROBAHNA BUOKOOPANHALIMOHHBIX COEAUHEHW B BUOHEopraHnyeckon XxumMmmy -
www.bsu.by/Cache/pdf/363423.pdf

4.BrnoHeopraHuyeckas xumns. @oHp 3HaHuii ?JlomoHocos? - www.lomonosov-fund.ru/enc/ru/encyclopedia:01342:article
5.B3ammopeiicTBrne Metannos ¢ bBromonekynamu - http://biomolecula.ru/
6.basa gaHHbIX. Xummdeckunii katanor. MetannodepmMeHThl - www.ximicat.com/ebook.php?file=bender_bio.djv&page=56

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUM/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckme peKoOMeHpaLmm

nekumn OcHOBHOI TEeopeTNYECKMA MaTepman npeaMeTa 0aeTcs B Hachl NEKUMOHHbIX 3aHATUIA. Ha nekumsax
npenonasartefib CUCTEMATMYECKM 1 MOCNeaoBaTeNbHO packpbiBaeT coaepXaHvue Hay4Hon
OVCUMNANHBI, BBOOWT B KPYr HAY4YHbIX MHTEPECOB, CTaBMT BONPOCHI AN uccnenosaHuns. Henb3ss
OrpaHN4nTLCS PErynspHbIM NOCEIEHNEM TONbKO NEKLMIA, TaK KaK LeHTP TSAXECTWN B YCBOEHWUW 3HAHWIA,
B (DOPMUPOBAHNMN YMEHUIA 1 HABBIKOB EXMWT B MOCNEAyoWel caMocTosaTenbHol pabote. CTyaeHThl
LOMXHbI MOCTOSIHHO rOTOBUTBLCS K NeKUMsM. B aToll paboTte MOryT noMoub y4ebHMKU, CNCOK KOTOPbIX
npenonasartesnib Ha3blBaeT HA NepPBbIX 3aHATUSAX. [TOMMMO pekoMeHOyeMon nnTepaTypbl, NeKTop Aaet
nporpammy ANCLUMANHBI, B KOTOPOIN N3N0XEHbI OCHOBHbIE pasAenbl 1 BONPOCH! AN KOHTPONS
3HaHWA.

JNekums 3aknanbiBaeT OCHOBbI Hay4YHbIX 3HAHWIA, 3HAKOMUT C OCHOBHbIMW COBPEMEHHbIMU
Hay4HO-TeopeTU4EeCKMMM NONOXEHUSMU, C METOO0NOrMelr JaHHOM Haykn. Ha nekuumn ocywecTenseTcs
06LWeHNe CTyAEeHYECKO ayauTopUn C BbICOKOKBANMMPULIMPOBAHHLIMW NEKTOPAMY, YYEHBIMY,
negaroramu, cneuvanMctamm B onpeneneHHon otpacnv Hayku. Jlekums Bbi3biBaeT SMOLIMOHANbHbI
OTKNUK CnylwaTenei, passuBaeT MHTepeC U NoboBb K Byayuer npogoeccuu. JlekTop Ucnonb3yeT Ha
NEKLMSIX He TONbKO Matepran y4ebHUKOB, HO 1 NMPUBNEKAET MHOMO AOMONHUTENbHBLIX CBEAEHNA,
N3NOXEHHBIX B HAy4YHbIX paboTax (MOHOrpadousx UM cTaTbsx) UAKU B ero COBCTBEHHbIX
nccnenoBatenbckmx Tpyaax. CTyLeHT He B COCTOSHWM rNyBoKO OCMbICIUTL BECh NPEACTABNEHHbIN B
nekuusix Matepuan, He nocelas NekKUMOoHHbIX 3aHATUIA. 03TOMYy BaXHO He NponycKaTtb nekuuw,
FOTOBUTBCS K HUM (3apaHee NoCMOTPETb TEMY NEKLUM, NOYMTATb YYEBHMKN, OTMETUTb ANist cebst
KNIOYEBBIE MOMEHTBI, COCTABUTb BOMPOCHI IEKTOPY) 1 HANPsSXXEHHO, akTMBHO paboTaTb B TeYeHWe
Bcero y4yebHoro 3aHaTus. Ctapaintecb He onasaplBaTtb HA NEKLMIO: B NMEPBbIE MUHYTbI 3aHATUIA
0b6bsBnseTCA TEMa, nNnaH nekumm. Ytobbl nerye 3anoOMHUTL U3naraembllii Matepuan, HeobxoanMo ero
MOHATb, Pa30bpaTbCs B CUCTEME HAayUHbIX MOHATUI, KOTOPYIO AaeT nekTop. MNyTn U3NoXeHUs nexumm
MoryT 6biTb pasnuyHbiMU. VIHoroa npenonasarens BolbnpaeT MHAYKTUBHBIA NyTb, T.€. BHAYane
n3naraet KOHKPETHble pakTbl, 0606LWaeT UX, PacKpPbIBAET CYWHOCTb NOHATUSA, OAET ero
onpenenexve. [pyroit nyTb 06pa3oBaHns NOHSATUIA - 0ENYKTUBHbIA: NEKTOP BHaYane onpenenset
Hay4yHOe MOHATUE, a MOTOM AaeT 06 bACHEHNS, NPUBOAUT KOHKPETHBIW chakTuyiecknini matepman. Ecnm
YNOBUTb MYTb U3NOXEHNS MaTtepmnana, To CTAHOBUTCA Nerye NOHATb MbICb Npenofasartens u
MPOHWKHYTb B codepxaHue nekumn. Obpalalrite BHUMaHWE Ha onpeneneHne NoHSTUIA.
PekomeHayeTcs Ans nx ycBOeHMS COCTaBnaTb rnoccapuii (cnosapb). Bo BpeMs cnywanus nekuui
LOMxHa BblTb NMCUXONOrMYeckas yCTaHOBKA Ha 3anOMUHAHE OCHOBHbIX UAen nekuuu. CnywaHue
NEKUNI - 3TO CNOXHbIA MCUXONOrMYECKNin MpoLLece, B KOTOPbIA BOBIEYEHA BCA JIMYHOCTb
Cnylwarolero: ero Co3HaHve, Bons, NamsTb, aMoLUMn. DTO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanpoTWB, COCTOSIHWE aKTUBHOW, HAMPSXEHHON 0eAaTeNbHOCTU.

CnywaHune y4ebHOn nekumn - 310 HeobxoaMMOe, HO HE [OCTATOYHOE YCNOBUE CO3HATENBbHOMO U
MPOYHOro YCBOEHUS 3HaHWUIA. Jlekumio HEOBX0AMMO 3anncaThb - TONbKO TOrAa Nekums cTaHeT
MCTOYHVKOM AJi8 fanbHENWeRn caMmocToATenbHom paboTol. KOHCNEKTUPOBaHWE NEKLUUN - 3TO CIOXHOE
neno, Tpebytoliee ymMeHUiA 1 onbiTa. HekoTopble cTapaloTcs 3anucartb NEKUMIO NOMHOCTbIO, COBO B
CNOBO, He BOYMbIBAsACb B COAEPXaHne matepuana, onmpasicb TONbKO Ha CBOK NamsaTb. ChnowHas
3anncb BO3MOXHA TONbKO B TOM Clyvae, ecnv npenogasatenb AUKTYeT NeKUMOHHbIA maTepuan. Ho
LUKTOBKA LENAET N3NOXEHNE 0AHO0OPA3HbBIM U YTOMUTENBHBLIM, U METOLMKA BbICILEN WKONbl HE
peKoMeHAayeT Takoi cnocob na3noxeHus. CTpeMneHne 3anncatb NEKLUIO CMOBO B CNIOBO OTBAEKaET
cnywarens ot 064yMblBaHNs NEKLMOHHOrO Matepuana. Henapom CTyfeHTbl FOBOPST, YTO TPYAHO
COBMECTUTb W 3anu1cb, 1 0640yMbiBaHME.
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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.

3ayet Ha 3auete onpenensietcs Ka4ecTBO M 06 bEM YCBOEHHBIX CTYAEHTaMU 3HAHWIA, CNOCOBHOCTb K
0606LWeHnI0, aHanMay, BOCNPUATAIO MHGDOPMALIMK, MOCTAHOBKM LLenn 1 BbIBOpy nyTel ee
LOCTUXEHNS, @ TakXe YMeHne pabotaTtb C HOPMATMBHLIMW LOKYMEHTAMU B pamkax AmcumnnuHbl. OH
MOXXET NMPOBOAMUTLCS B YCTHOW UM MUCbMEHHOM chopmax. DPopMy NpoBeaeHNs onpenenseT kagenpa.
MoprotoBka K 3a4eTy - MPOLECC MHAMBUIYANbHbIA. TEM HE MEHEE, CYLLECTBYIOT HEKOTOPLIE NPaBUNa,
3HaHWs KOTOPbIX MOrYT ObITb NONE3HbI 451 BCEX. 3aNM0roM yCrelwHon caaqn 3a4eta sBnseTcs
cvcTematnyeckas pabota Hag y4ebHOM OUCLMINMHOM B TeYeHMe cemecTpa. MNoaroToBky XenarenbHo
BECTU, Ucxons u3 TpeboBaHmWii nporpammel ydebHol aucumnnuHsl. LienecoobpasHo nowarosoe
OCBOEHWE MaTeprana, BbiNMONHEHWE Pa3NnYHbIX 3aLaHuUiA N0 MeEPE N3YYEHNS COOTBETCTBYIOLLMX
codepxatenbHbIX Pa3fenos AMcUUnavHbl. Ecnv, roToBsich K 3a4eTy, Bbl UCMbIThIBAETE 3ATPYLAHEHUS,
obpaluariTecb 3a COBETOM K Mpernofasatento, TeM 6onee 4To Npy CUCTEMATMYECKOW NOArOTOBKE Y Bac
€CTb Takasi BOSMOXHOCTb. TOTOBSCb K 3a4eTy, Nyylle BCEro CoYeTaTb NOBTOPEHME TEOPETUHECKUX
BOMPOCOB C BbINOMHEHNEM NPAKTUYECKMX 3aaaHnil. TpeboBaHUS K 3HAHWSAM CTYOEHTOB ONpPeaeneHb
pefepanbHbiM FOCYy4apCTBEHHLIM 06pa3oBaTeNbHbIM CTAHAAPTOM M paboyel nporpammorn
AncumniuHbl. Llenb 3ayeTta - npoBepka v oOLEeHKa YPOBHS MONYYEHHbIX CTYAEHTOM CrieunanbHbIX
NO3HaHWUIA No y4ebHOM ANCLUMMNNHE N COOTBETCTBYIOWMX UM YMEHWA N HABBLIKOB, @ TaKXe YMEeHNs
NIOFMYECKMN MbICNINTb, APryMEHTUPOBATb M3BPaHHYO Hay4HYH0 NO3ULIMIO, pearmpoBaTb Ha
LLOMOHUTENbHbBIE BOMPOCHI, OPUEHTNPOBATLCS B MACCHBE MHGDOPMALMK, LEPUHNLNIA N KaTeropuit.
OueHke nognexar npasBuibHOCTb Y FPAaMOTHOCTb PEYN CTYLEHTa, ECNM 3a4eT NPOBOANTCS B YCTHOM
POopMe, a TaKXe ero LOCTUXEHUS B Te4eHne ceMecTpa. JononHNTENbHOM Lenbio 3a4eTa SBnseTcs
(POPMUPOBAHME y CTYLEHTOB TAKUX KAYECTB, KAk OPraHn30BaHHOCTb, OTBETCTBEHHOCTb, TPy Lonobue,
CaMOCTOSATENBHOCTb. TakMM 0B6pa3oMm, NPOBEPSETCS CNOXMUBLIASCS Y CTYEHTa CUCTEMA 3HAHWIA MO
LMCUMNMHE, YTO nrpaeT 6onbluyio porb B MOAFrOTOBKe Bymywero cneuuanucta, crnocobeTeyeT
MONYYEHUIO UM PYHAAMEHTANBHOW U NPOPECCHOHANBHON NOAFOTOBKM. [pn NOAroToBKE K 3a4eTy
BaXXHO NPaBWIbHO U pauuoHanbHO pPacnnaHMpoBaTh CBOE BPEMS, YTOObI yCNeTb Ha KAYECTBEHHO
BbICOKOM YPOBHE NMOArOTOBUTBLCS K OTBETAM MO BCEM BOnpocaM. Bo BpeMsi NOAroTOBKM K 3a4eTy
CTYLEHTbl TaKXXe CUCTEMATU3NPYIOT 3HAHWS, KOTOPbIE OHU NPUOBPENN NPU N3YHEHUN OCHOBHBIX TEM
Kypca B TEYEHME ceMecTpa. OTO NO3BOMSET UM YSICHUTb TOrMYECKYHO CTRYKTYPY OAUCLIMMVHDI,
00BbEeONHNTD OTLENbHBIE TEMbI B EAMHYIO CUCTEMY, YBUAETb NEPCMNEKTNBbLI €€ Pa3BUTUS.
CamocTosiTenbHas pabota no noAroToBKE K 3a4€Ty BO BPEMSI CECCUM [OMXKHA NNAaHNPOBATbCA
CTYLEHTOM, ucxoas n3 oblwero o6bemMa BONPOCOB, BbIHECEHHbIX HA 3a4€ET, Tak, YToObl 3a
npeLoCTaBMEHHbI ANs NOAFOTOBKM CPOK OH CMOI PABHOMEPHO pacrnpenennTb NpubAnanTenbHoO
paBHOE KONMYECTBO BOMPOCOB AN €XEOHEBHOIO M3y4eHUs (MOBTOPEHUS). BaxHo, 4Tobbl 0auH
nocnenHuin neHb (nMMbo yacTb ero) 6bin BblOeNeH AN JOMNOMHUTENBHOrO NOBTOPEHMS BCEro o6bema
BOMPOCOB B LIENOM. DTO NMO3BONSET CTYAEHTY CAMOCTOSTENBHO NEPENPOBEPUTL YCBOEHUE MaTeprana.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunauHe (MOAyno), BKIOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHGOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TeXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:
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Mporpamma amcumnnamHel "OcHoBbI BroHeopraHuyeckon xumun"; 04.03.01 "Xumus".

MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ON1s pacneyaTky pasnaaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.

12. Cpe.n,cma ajantauum npenogasaHusl auCcUNNIUHbI K nmpeﬁuocmm 06yl-|a|ou.|,uxca UHBaNUAOoOB U nNuu c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToabl 1 TexXHonorum, obneryarowme
BOCMpUSTUE NHpopMaLMKN 0By4YatoWMMNCs MHBAIMAAMY U INLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn Ntoboro HeTEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnn4yHbIX Nob30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbIV MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 663 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KnaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMPUHUMATb OLHY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anym MHOPMaLNIO BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHO;

- MPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OVCUUMNMHON, 3a CHET aNlbTepHaTUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- MPUMEHEeHNe ANCTaHUMOHHBIX 0B6pa3oBaTenbHbIX TEXHONOMUIA ANs nepenady MHopMaLum, opraHn3aumm pasnmyHbIX
POPM NHTEPaKTMBHOW KOHTAKTHOM paboTbl obyYatolerocs ¢ npenonasaTeneM, B ToM Ynucne BebrnHapos, KOTopble MOryT
6blTb MCMONb30BaHbl AJ1S MPOBEOEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMOOENCTBUS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOro 06y4yeHns, MpoBEeOEeHUs CEMMHAPOB, BbICTYMNEHNS C AOKNaAaMn 1 3aWuUTbl BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3auUnn KONIeKTMBHOM paboThbl;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTK coayn 06yqa+ou4v|Mc9| MHBANMOOM Unn NULOM C orpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbA (*)OpM HpOMe)I(yTOHHOIZ arrectauumm no OTHOWEHUIO K YCTaHOBHeHHOIZ npoaOIXUTENTbHOCTUN NX COa4qNn:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aK3ameHa, NPOBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOLONXMNTENIbHOCTN MNOAFOTOBKM 06yyatolwerocst K 0TBETY Ha 3a4éTe UM 3K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yeM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @IFOC BO n yyebHbiM nnaHom no HanpasneHunto 04.03.01
"Xvmus" n npocomno NOAroToBkuU "AHanuTuyeckas xumms".
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Mporpamma amcumnnamHel "OcHoBbI BroHeopraHuyeckon xumun"; 04.03.01 "Xumus".

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

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodhunb NOAroTOBKM: AHANNTMYECKAA XMMUS

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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:
1.Tpetbskos 0. 1. HeopraHnueckas xumMus. XuMusi aneMeHToB: yuebHuk B 2 Tomax. T.1/10.0.TpeTbskos,
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

(nata obpaweHuns: 06.03.2020). - Pexum goctyna: no noanmcke.
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Mporpamma amcumnnamHel "OcHoBbI BroHeopraHuyeckon xumun"; 04.03.01 "Xumus".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B./]1B.04.01 OcHoBbI 61OHEOPraHNHECKOH XuMmum

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

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpochunb NOAroToBKM: AHANNTMYECKAA XMMUS

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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.

CtpaHnua 13 13 13.




