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Mporpammy ovcumnnuHbl paspabotan(a)(n) AoueHT, K.H. 3uraHwnH A.M. kadbeapa Mukpobronorum
NPMub otoeneHne coyHaameHTanbHom megmumHbl , Ayrat.Ziganshin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto kypca "MUKpobHbIi MeTabonnamM KCeHOBNOTMKOB" SIBNSIETCS 3HAKOMCTBO C OCHOBaMM
XMMMYECKOro CTPOEHUSI 1 MUKPODHBIX NpeBpalleHnii CoeaNHEHN HENPUPOOHOIO NPONCXOXAEHNS.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JNaHHas yuebHas oncumnnnHa BktodeHa B pasgen " M2.1B.1 NpodeccroHanbHbIin" 0CHOBHOM
obpasosatenbHoi nporpammbl 020400.68 Bronorns n 0THOCMTCS K aucCuMNANHaM No BuiGopy.
OcBauBaetcs Ha 1 kypce, 2 ceMecTp.

PaccmaTtpuBatoTcsi 3aKkOHOMEPHOCT BUOTEXHONOrMYECKMX MPOLIECCOB, TUMOBbLIE 3a4a4v U HoBeMLWme
MeTobl pewweHust Npobnem okpyxartolein cpeapl, BKoYas MUKpobHyto Broaerpanaunto
KOHTAMWHAHTOB Pa3/INYHbIX KTACCOB OMACHOCTW.

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNNn:

PacwmncpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN
OK-6 JonxeH obnanaTtb yMEHNEM NOTNYECKN BEPHO,
(0bLweKynbTypHbIE apryMeHTMPOBAHHO 1 SICHO CTPOUTb YCTHYIO U MUCbMEHHYIO
KOMMEeTEHLMN) peyb
AK-10 LonxeH obnagaTte cnocobHOCTbIO y4acTBOBaThb B pa3paboTke
MapKEeTMHroBOW cTpaTernn opraHu WA, NNaHNPOB
(NPOCPECCHOHATNBHBIE apke OBOW cTpaTernyn opraHmsauuii, NnnaHmpoBaTh U
KOMNETEHLIAN) OCYLWLECTB/STb MEPONPUATUS, HAanNpaBeHHbIE Ha ee
peannsauuio
MnK-2 LonxeH obnanaTte cnocobHOCTBLIO NPOEKTUPOBATD
(npodbeccuoHanbHble OpraHn3aLNoHHYI0 CTPYKTYPY, OCYILECTBNATb pacnpeneneHne
KOMMEeTEHLMN) MOMTHOMOYMIA N OTBETCTBEHHOCTM HA OCHOBE WX OENernpoBaHns
[K-3 LonxeH obnagaTtb rOTOBHOCTbIO K paspaboTtke npoueayp v
(NMpodpeccroHanbHble METOLOB KOHTDONS: pasp P yp
KOMreTeHuun) P

B pesynbTate 0CBOGHUS ANCUMMAVHBI CTYOEHT:

B pe3ynbTate 0CBOEHUS Kypca MarucTpaHT OOMKEH NprobpecTn 3HaHNs B 061acT XMMUYECKOro
CTPOEHMS PasnnyHbIX FPynn HEMPUPOLHbLIX 3KONOrMYECKM OMACHbIX BEWECTB, OOMKEH 3HATb
XUMUYECKMNE peakumnm MeTabonmyeckmx npespaLleHnii KCeHObMOTNKOB, hakTopbl, ONpeaensiowmne
BIMSIHUE XUMUYECKNX 3arpPSA3HUTENEN HA 9KONOMMYECKNE CUCTEMDI, U FEHbI, OTBETCTBEHHbIE 3a
bvonerpanaumnio HENPUPOLHbIX COeAMHEHUA. MarncTpaHT OOMXEH OBNAAETb HABbIKaMK
CaMOCTOATENIbHOW Hay4YHO-UCCNEen0BATENbCKON AEATENBHOCTH; ObiTb CNOCOOHBIM 0BpabaTbiBaTh
Hay4Hble pe3ynbTaTbl, aHANIM3NPOBATb 1 OCMbICINBATb MX C Y4ETOM MMEIOLWNXCS AAHHBIX HAYYHOM
nuTeparypsbl; yMeTb BECTM B1bnMorpacounyeckyto paboTy ¢ NpMBIEYEHNEM COBPEMEHHbIX
MHOPMALMOHHbBIX TEXHONOTUIA.

4. CTpyKTypa U cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb ANCLUMNANHBI COCTaBNSeT 3a4eTHbIX(ble) eamHuL(bl) 108 yaca(oB).
dopma NPOMEXYTOYHOr0 KOHTPONSA AUCLIMMNHBI 3a4€T BO 2 CEMECTpe.
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CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Buabl 1 yacbl
Pasgen ayauTopHon paborTbl,
Henens UX TPy AO0EMKOCTb Tekywue copmbl
N 'uuﬁﬁ""""HH/ CeMeCTpcemecrpa (B yacax) KOHTpOnsi
onyns
MpakTuueckumelllaboparopHbie
3aHATUA paboTbi

Nekuun

Tema 1. KceHobroTMKM
Kak BellecTBa, He
BXo4sume B
COBOKYMHOCTb

1'06MeHH|>|x 2 2 0 0
npespaLeHnin
6onbWNHCTBA
MVKPOOPraHM3MOB.

Tema 2. dakTopbI,
onpegensiowme
BINSHNE XMMUNYECKNX
3arpsasHuTenein Ha
NPUPOAHbIE 1 KOHTPONbHAas
2.[aHTponoreHHbIe 2 2 0 0 paboTta
aKonoruyeckmne
cucTeMbl. PakTopbl
oKpy>Xatolen cpenbl
61oO0CTYNHOCTb
KCEHOONOTMKOB.

Tema 3. Buonornyeckune

CUCTEMDI,
ocyulecTengowme > 5 5

3. mMoauncomnKaLnio 0

KCEeHOONOTUKOB.

KOHTPOMbHas
paboTa

KOHTPO/NbHas
paboTta

Tema 4. buonoruyeckas
TpaHcopmauns n KOHTPONbHas
4.|0ecTpykums pasnuyHbix 2 4 8 0 pabota

KCEHOOMOTMKOB.

Tema 5. Lunkn
TPMKapbOHOBbIX KUCNOT
KakK yHMBepCcabHbIii
MEXaHN3M 3aBEpPLIEHNS oTyet
5 katabonnama 2 0 2 0
KCEHOONOTUKOB U UX
YyTUNM3aumm B Ka4ecTBe
WCTOYHWKOB NMUTAHUS.
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Buabl 1 yachbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns

MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

NTtoro 10 12 0

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

4.2 CopepxaHue AUCLUMNIMNHBI

Tema 1. KceHOOMOTUKM KaK BeullecTBa, He BXxoasilue B COBOKYNHOCTb 0OMEHHbIX
npeBpau.l,el-wu?l 60NbLUMHCTBA MUKPOOpPraHnN3mosB.

JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

XunMmnyeckmne 0CHOBbI CTPOEHMS 1 MeTabonnyeckmx NpeBpalleHnii BEWEeCTB HEMPUPOLHOMO
NPOUCXOXAEHMS. DNEKTPOHHOE CTPOEHME aToMa. XmMmyeckasi CBsidb. PasHOBUOHOCT XUMUYECKNX
cBsi3eid. Tunbl XMMrMYeckux peakumin. CKOpoCTb XMMUYECKMX peakumin. Knaccmgoukaums onacHbix
COEOVHEHWIA MO XMMUYECKOMY CTPOEHMIO, MPOVNCXOXAEHNIO, LENEBOMY HAa3HAYEHNIO, YCITIOBUSIM
Bo3aeincTeus. Obwwme YepTbl NONNOTAHTOB.

Tema 2. dakTOpbI, ONpenensoLue BAMAHME XMMUYECKUX 3arpsi3HuTenen Ha NnpMpoaHbie 1
aHTpOMNoOreHHble 3KONOruyeckne cucteMbl. PakTopbl OKPYXaroLLen cpenbl 1 6MOAO0CTYNMHOCTb
KCeHOOMOTUKOB.

NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

CeorictBa KCGH06I/IOTVIKOB, onpepensowmne nx TOKCMYHOCTb: pa3Mepbl 1 KOHGPopMaums Mmonekyn,
pacTBOPUMOCTb, KNCTOTHO-OCHOBHbIE CBOWCTBA, CcTabunbHOCTb B cpene, Hanndme peakTnBHbIX
rpynn. ,D,OCTyI'IHOCTb KCeHOOMOTUKOB NS BOBNeYeHMs B Metabonunyeckme npouecchobl.
5mo,uerpa,ua6eanble N NepCUCTEHTHbIE KceHobunoTtukmn. CneacteBnst XMMMYECKOWA mMoaundpukaumnm
MoneKkynbl KceHobumoTuka.

Tema 3. Buonornyeckue cUCTEMbI, OCYLLECTBASIOLLME MOAUCPMKALUIO KCEHOOUOTUKOB.
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MukpopraHunambl-gecTpyktopbl. CMewaHHble nonynsauun. Moadop wramMMoB-AECTPYKTOPOB.
PekoMb1HaHTHbIE MUKPOPraHW3Mbl-AECTPYKTOPbI.

npaktnyeckoe 3aHsitne (2 4aca(os)):

Mnasmunapl. Knaccudpukaums nnasmma. Ceorictea nnasmun bruoaerpanaumm.

Tema 4. Buonornyeckas TpaHcchopMaLus U [EeCTPYKLMUA pa3finyHbiX KCEHOOMOTUKOB.
JNIeKLMOHHoe 3aHsitue (4 4yaca(os)):

5|/|ouerpa,uau|/|ﬂ NOBEPXHOCTHO-akKTUBHbIX BEWECTB, MNONTNMUNKNNYECKNX apOMaTUHECKUNX
yrnesonoponos, B3pbiB4aTbiX BEWECTB, NECTUUNLO0B N CUHTETUHECKUX KpaCI/ITeJ'IeIZ.

npakTnyeckoe 3aHsitne (8 4aca(os)):

PasnoxeHne HedpTeNpooykTOB MUKPOOpraHnamMamm. PakTopbl, OT KOTOPbIX 3aBUCUT
ahbdhekTMBHOCTb bBroaerpanaumm. Yyactme pasnmyHbix 6UONOrm4ecKnux CUCTEM.
BuoTtpaHcopmaumsa ranoreHconepXatmx opraHN4eckmx coeanHeHNI.

Tema 5. Uukn TpMKapﬁoHOBbIX KMCNOT KaK YHUBepcCasibHbI MEXaHU3M 3aBepLUEHUS
Karabonuama KCEHOOMOTUKOB U UX ytunnsaumnm B Ka4yectese UCTOYHUKOB NMUTaHUS.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Linkn TpI/IKap6OHOBbIX KMNCNOT Kak yHVIBepcaﬂbeIVI MexXaH3M 3aBeplieHns katabonmama
KCEHOOMOTUKOB 1 UX yTnnn3aunn B Ka4ectee MCTOHYHMKOB NMNTAHUA.

4.3 CTpyKTypa 1 copepXxaHume caMoCTOsITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)
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Buabl
Paspen CemecTp Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl cemecTpa paborthbl (B wacax) pa6oTb
CTyAOeHTOB
Tema 1. KceHobnoTnkmn
Kak BewecTsa, He
BXo4swWwue B
|coBOKYMHOCTb Egﬂggﬁiﬁ%; 6 KOHTPONbHas
0OMEHHbIX ) pabote paboTta
npespaLleHnin
6onblmHCTBA
MVKPOOPraHN3MOB.
Tema 2. dakTopbl,
onpeaensowme
BIINSHNE XMMNYECKMX
3arpsasHuTenein Ha
NpUPoLHbIE U noaroToBka K
.[aHTponoreHHble KOHTPONbHOW 10 KongO”bHaﬂ
aKonormn4yeckmne paboTte pabota
cuctembl. DakTopbl
oKpy>xarolern cpeabl 1
61O O0CTYNHOCTb
KCEHOONOTUKOB.
Tema 3. buonoruyeckme
CMCTEMBI, noaroToska K
|ocywecTenstowne KOHTPONbHOVA 10 KOHTPONbHas
MOOMGOMKaLMIO 6 pabota
KCEHOONOTUKOB. pabote
Tema 4. bnonornyeckas
TpaHcdopmaums n NnoAroToBka K
.|[BeCTPYKLUMNSA pasNyHbIX KOHTPONbHOW 56 Kongoanaﬂ
KCEHOOMOTUKOB. pabote paborta
Tema 5. LUukn
TprKapOOHOBbLIX KUCNOT
Kak yHuBepcanbHbli
|MexaH13M 3aBepuieHNs noaroToska K 4 oTyer
katabonmnama oTyeTy
KCEHOONOTUKOB U nX
yTUAN3aLmmn B Ka4ecTee
NCTOYHMKOB NUTAHUS.
Wtoro 86

5. ObpasoBatesibHble TEXHOJIOTUK, BK/TKOYaA UHTEepaKTUBHblie hOpMbl 0OyUeHUs
1. AKTMBHbIE POPMbI MPOBELAEHNS NPAKTMYECKMX 3aHATUI (paboTa B napax).
2. [NpoBeneHne KpyrnbiX CTONOB.
3. lHTeHcrBHas BHeayauTopHas paborTa.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLero KOHTPOS yCrneBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. KceHOOMOTUKM KaK BeullecTBa, He BXxoasilue B COBOKYNHOCTb 0OMEHHbIX
npeBpau.l,eHvu?l 60NbLUMHCTBA MUKPOOpPraHnN3mosB.
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KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

1. SﬂeKTpOHHOG CTpoeHune aTtoma. Pa3HOBUAOHOCTM XUMNYECKUX CBA3EN. 2. TUMbl XMMUYECKUNX
peaKLu/u7|. CKOpOCTb XUMNYECKUX peaKu,vn7|. 3. Obuee npenctaBnieHne 0 TOKCUKaHTax n
KceHobuoTtukax. 4.0nacHbole BelecTsa b1MoNorn4eckoro nponcxoXxaneHmd n NoNNKTaHTbI
XNMNHECKOIro NPOnNCXoXxXneHus.

Tema 2. dakTOpbl, ONpepensiolme BIUSHUE XMMUYECKUX 3arpsa3HUTeNIen Ha NPUpPoaHble N
aHTpoMoreHHble 3KONOruyeckmne cuctembl. DakTopbl OKpyXaroLLen cpenbl 1 6M0AOCTYNHOCTb
KCEeHOOUOTUKOB.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1. Kakune 3arpssHsiowme BelwecTsa NpeacTaBnsaoT HaMbonbluyto ONacHOCTb AN MNONynsUmMm
Yyenoseka v NPUPOAHbIX BroTnyeckmx coobwects? 2. Cnocobbl knaccnguKaLumm TOKCUYHbIX
coefnHeHunn. 3. dakTopbl, ONPenensowme BANSHNE XMMUYECKNX 3arPA3HUTENEN Ha NPUPOOHbIE N
aHTPOMOreHHbIe aKonornyeckme cuctembl. 4. Ceorictea KCEHOOMOTUKOB, ONPEAENSIOWmMe NX
TOKCMYHOCTb. 5. [[pynnbl NONNIOTAHTOB B 3aBUCUMOCTM OT UX CTABMNBbHOCTM B OPraHnu3me u
6rnocgepe. 6. HYto aBngeTtca cneacTBMeM XMMUYECKON MOAUMMKALMMA MONEKY bl KCEHOOMOTUKOB?

Tema 3. Buonornyeckue cucTembl, OCyLLLECTBASKOLLME MOAUCPMKALUIO KCEHOOMOTUKOB.
KOHTpOnbHasi paboTa , MpUMepHbIE BOMPOCHI:

1. Bronornyeckune cncTembl, OCylecTBnSoWmne bBroTpaHcopMaLmnio KCEHOONOTUKOB. 2. B yem
3aKN04aETCS PONb BHEXPOMOCOMHbIX FTEHETUYECKUX SNEMEHTOB B BoTpaHcopmMaumum m
MUHepann3aumnm KCeHobMoTUKOB?

Tema 4. Buonoruyeckas TpaHccpopMmaLms U BeCTPYKLMS pa3INiyHbIX KCEHOOUOTUKOB.
KOHTpONbHas paboTa , NpUMepHbIE BOMPOCHI:

1. PasznoxeHue HeddT N HEPTENPOAYKTOB MUKPOOpraHnamamun. 2. buogerpagaums
MOBEPXHOCTHO-aKTUBHbIX BelwecTB. 3. MUKpOOHbI METAB0NN3M NOMNLMNKINYECKMX apOMaTNHECKIMNX
yrnesonoponos. 4. brotpaHcopmMaums ranoreHcoaepXaumx opraHn4ecknx CoeauHeHnn. 5.
Buoperpagauus nectnumnnos. 6. Metabonnam B3pbiBYaTbIX BEWECTB MUKPOOPraHn3Mamu. 7.
MeTabonnam CUHTETUYECKNX KpacuTenen.

Tema 5. Uukn TpMKapﬁoHOBbIX KMCNOT Kak yHMBepcaanbM MeXaHu3M 3aBepLueHus
Karabonuama KCeEHOOMOTUKOB U UX yTunusauumum B Ka4eCctBe MCTOHYHUKOB NUTaHUS.

OoT4HeT , NPUMEpPHbIE BOMPOCHI:

1. Lnkn TpmkapbOHOBbLIX KMCNOT Kak YHUBEpPCanbHbIi MEXaHN3M 3aBeplueHunst katabonmama
KCEHODMOTUKOB.

[MprMepHbIe BONPOCHI K 3a4eTy:

1. 9nekTpoHHOe CTpoeHue aTtoma. Pa3HOBUOHOCTU XMMUYECKUX CBA3EN.
2. Tunbl xuMnyecknx peakumii. CKOpOCTb XMMUYECKUX peakLmi.

3. Obuiee npencraBneHne 0 TOKCMKAHTax U KCEHOOMOTMKAX.

4. OnacHble BelecTsa O1ONOrMYEeCcKOro NPOUCXOXAEHUS U NONMOTAHTbI XMMUYECKOro
MPOVCXOX AEHUSI.

5. Kakue 3arpsisHsiiowwme Belectsa NpeacTaBnstoT Hambonbluyo ONacHOCTb ANS NOnynsummn
Yyenoseka 1 NPUPOOHbIX BUOTUYECKMX CO0OLWEeCTB?

6. Cnocobbl knaccuukaumm TOKCUYHbIX COeANHEHWIA.

7. CDaKTOpr, onpegnendouwme BNnNdHnNe XMMn4eckmnx 3arp9|3H|/|Tene|7| Ha NpunpoaHbie n
AHTPONOreHHble 3KOJIOrM4eckmne CUCTeMbI.

8. CoricTBa KCEHOOMOTMKOB, ONPEAENSIOWME NX TOKCUYHOCTD.

9. [pynnbl NONNIOTAHTOB B 3aBMCMMOCTM OT MX CTabuibHOCTU B OpraHvuame n buocdepe.
10. Yto aBnseTca cneacTBMEM XMMUYECKOW MOAUMMKALMMA MONEKY bl KCEHOOMOTUKOB?
11. BuotpaHcgopmMaums KCeHOBMOTUKOB. Peakunn okncneHms.

12. BuoTtpaHcgopmMaums KCeHobMOTUKOB. Peakuum BOCCTaHOBNEHNS.

13. buoTtpaHcgopmMaums KceHobnMoTukoB. Peakuun nerpagaumu.

14. BuoTtpaHcgopmMaums KCeHOOMOTUKOB. Peakuum KOHbloraumm.
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15. BrnoTpaHcdopmaums kceHobrnoTukos. LeranoreHmposaHme.
16. Bronornyeckme cuctembl, ocywecTnsowme buoTpaHcdopMaumnio KCEHOBNOTUKOB.

17. B 4eM 3ak/o4aeTcs pofib BHEXPOMOCOMHbIX FEHETUYECKMX 3N1EeMEHTOB B BuoTpaHcdopMaumm 1
MUHepann3aumnm KCeHobMoTUKoB?

18. PasnoxeHve HedpT 1 HePTENPOOYKTOB MUKPOOPraHN3MaMu.

19. buopgerpapnaumsa nosepxHOCTHO-akTUBHbIX BelwecTs ([MAB).

20. MykpoO6HbIii MeTabonM3mM NOANLIMKIMYECKUX apoMaTnyeckmx yrnesogoponos (MAY).
21. buoTtpaHcopmaums ranoreHcogepXallnx opraHnyeckmnx CoegnHeHnn.

22. [erpapaumns qoeHOKCHanknnkapboHOBbIX KUCNOT, XNOPUPOBAHHBIX anndaTnyeckux KMCnoT npu
y4acTum MUKPOOPraHW3MOB.

23. brnopecTpykums kapbamaTtos, MPON3BOAHBIX MOYEBUHDBI, MPON3BOAHbBIX TPMA3UHOB.
24. brnopasnoxeHue Tmokapbamatos, AMNUPUANIOB, POCHOPOPraHNYECKUX COeANHEHWIA.
25. MeTabonnam B3pbiBYaTbIX BEWECTB MUKPOOPraHn3Mamu.

26.Llmkn TpukapboHOBBIX KACNOT Kak YHMBEPCAlbHbIA MEXaHW3M 3aBepLlIeHNs kaTtabonnama
KCEHODOMOTUKOB.

7.1. OcHOBHas nuTteparypa:

1. KyaHeuos A.E., 'pagosa H.B. Hay4Hble ocHOBbI akobuoTtexHonorum - M.: Mup, 2006. - 505 c.

2. Canosaposa B.IM., Mpuctaska A., bepceHera O.A. BBeneHne B GUOXMMNYECKYHO SKOMOTUIO:
y4yebHoe nocobue. - Npkytck: N3n-so LY, 2007. - 160 c.

3. Emues B.T., MunwyctuH E.H. Mukpobuonorus. 5-e uag., nepepab. n gon. - M.: Opodoa, 2005. -
445 c.

7.2. [lononHutenbHasa nuteparypa:

1. Eroposa T.A., KnyHoBa C.M., XuyxuHa E.A. OcHoBbl 6roTexHonorun: yiebHoe nocobue. - M.:
Akapemus, 2003. - 208 c.

7.3. UHTepHeT-pecypcChbl:

XypHan BruotexHonorus - http://elibrary.ru/title_about.asp?id=7679

XypHan buoxumus - http://elibrary.ru/title_about.asp?id=7681

Xypnan Mukpobuonorus - http://elibrary.ru/title_about.asp?id=7899

XypHan Mukpobuonorus n 6uotexHonorus - http://onu.edu.ua/ru/science/sp/mbbt/
XypHan MNpuknagHas 6uoxumng n mukpobuonorns - http://www.inbi.ras.ru/pbm/pbm.html

8. MatepuanbHo-TexHMYeckoe obecrneyeHne AUCLMUMIIMHBLI/MOAYNS COMNAacHO YTBEPXOAEHHOMY
yuye6HOMY nnaHy

OcBoeHune gncumnanHbl "MnkpobHbI MeTabonnam KCeHoOMOTMKOB" Npeanonaraet UCNonb30BaHne
CnenyLwero MmatepranbHO-TEXHNYECKOro obecneyeHmns:

MNporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnsamm @I OC BINO un yyebHbIM nnaHom no
HanpasneHunto 020400.68 "Bronorns" n marmctepckoi nporpamme Mmnkpobronorns n BUPyconorus .
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