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Mporpammy avcumnnuHbl paspabotan(a)(1) Beoywmii HayYHblA COTPYAHUK, O.H. (AOLEHT) 3nraHwwmH
A.M. HAJ1 akonornyeckoi 6uoTexHonormm n 6uoMoHNToprHra kagpenpa Mukpobuonormm NOMmb ,
ayrat_ziganshin@bk.ru

1. Uenn ocBOEHNS AUCLUMINHBI

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

2. MecTo OUCLMMN/MNHDBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yyebHas aucumunnmnHa BkntodeHa B pasgen " 51.B.[0B.2 OucumnnmHbl (Mogynn)" OCHOBHOM
obpasoBaTtenbHol Nporpammbl 06.04.01 Bronorus n 0THOCKMTCS K AUCUMNINHAM MO BbIOOPY.
OcBauBaetcs Ha 1 kypce, 2 ceMecTp.

PaccmaTtpuBaroTcsi 3aKkOHOMEPHOCTH BUOTEXHONOMMYECKMX MPOLLECCOB, TUMOBbLIE 3a4a4y U HOBeMLWMe
MeTOLbl pelweHnst Npobnem oKpyxartolein cpeapl, BKYas MUKpobHyto Broaerpanaunto
KOHTAMWHAHTOB Pa3/INYHbIX KNACCOB OMACHOCTW.

3. KomneTteHuuun obyuarowerocsi, popMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwmdpbpoBka
LLinchp komneTeHumu npuobpeTaemMon KOMMNEeTeHL MU
LonxeH obnagatb cNOCOOHOCTbIO TBOPYECKM UCMOMNb30BATL B
MK-1 Hay4HOM N NPOM3BOACTBEHHO-TEXHONOrMYECKOM AeaTeNlbHOCTH
(npodheccunoHanbHbie 3HaHUA (pyHOaMeHTanbHbIX U NPUKNaLHbIX Pas3genos
KOMNeTeHuunm) AncunnnunH (Mogynei), onpenensiowmx HanpaBneHHOCTb
(Mpodounb) Nporpammbl MarncTpaTypbl.
AK-2 LonxeH obnagatb cNOCOOHOCTLIO NIAHMPOBATL U
(NPOOECCHOHANbHBIE peann3oBbiBaTb NPOGECCUoHanbHble MeponpuaTns (B
KOMMETEHLN) COOTBETCTBUW C HaNpaBfeHHOCTbIO (Npodhrnem) Nporpammbl
MarncrTpartypbl).
LonxeH obnagatb cNOCOOHOCTbIO NPUMEHSATb METOANYECKMNE
MK-3 OCHOBbI MPOEKTMPOBAHNS, BbINONHEHNS MONEBLIX U
(NPOECCHOHANBHbIE nabopaTopHbIX BUONOrNYECKNX, SKONOrMYECKNX CCNeaoBaHuiA,
KOMMETEHLN) MCNONb30BaTbh COBPEMEHHYIO annaparypy U BbIHUCAUTENbHbIE
KOMMIEKChbl (B COOTBETCTBMM C HANpaBneHHOCTbIO (Mpodounem)
nNporpammbl MarmcTpaTypbl).
MK-7 LonxeH obnagatb roTOBHOCTbIO OCYLWECTBNSATb
(MpOCPECCHOHANEHbIS NPOEKTUPOBAHNE U KOHTPONb 6|/|0Te}>I<Honor|/|qu|<|/|x npoL,eccos
KoMMeTeHuunn) P P P P '
LonxeH obnagaTtb cnocobHOCTbIO NPOCPECCUOHaNbHO
Orik-9 odhopMNATb, NPEACTaBNATb U fOKNaAbIBATb Pe3ynbTaThl
(npodheccunoHanbHbie Hay4YHO-MccnenoBaTeNbCKMX U
KOMNeTeHLmm) NPOVN3BOACTBEHHO-TEXHONOrMYECKUX PaboT Mo YTBEPXAEHHBIM
doopMaM.
LonxeH obnapgatb cNOCOOHOCTbLIO NAHMPOBATL U MPOBOAUTD
MK-8 MeponpusATUS Mo OLLEeHKe COCTOSIHUS U OXpaHe NPUPOLHON
(npodheccunoHanbHble cpenbl, OpraHn3oBaTb MEPONPUATMSA NO pauUMOHaIbHOMY
KOMMeTeHuunn) NPYPOOONONb30BaHMIO, OLEHKE 1 BOCCTAHOBIEHUNIO
6ropecypcos.
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B pe3ynbTate 0oCBOEHNA ONCUNMIINHDBI CTYOEHT:

B pesynbTate ocBOEHUS Kypca MaructpaHT OOMKEH NprobpecTn 3HaHNs B 061acT XMMUYECKOro
CTPOEHNS PasnnyHbIX FPYnn HENPUPOOHbLIX 3KONOrMYECKM OMACHbIX BEWECTB, OOMKEH 3HATb
XUMUYECKMNE peakumnm MeTabonmyeckmx npespaLleHnii KCeHOBMOTNKOB, hakTopbl, ONpeaensiowmne
BIMSIHUE XUMUYECKNX 3arPA3HUTENEN HA 9KONOMMYECKNE CUCTEMDI, U FEHbI, OTBETCTBEHHbIE 3a
bvonerpanauunio HENPUPOLHbIX COeAMHEHUA. MarncTpaHT OOMXEH OBNAAETb HABbIKAMK
CaMOCTOATENbHOW HAay4YHO-UCCNEen0BATENbCKON AEATENBHOCTH; ObITb CNOCOOHBIM 06pabaTbiBaTh
Hay4Hble pe3ynbTaTbl, aHANM3NPOBATb 1 OCMbICINBATL UX C Y4ETOM MMEIOLWNXCS AAHHBIX HAYYHOM
nuTeparypsbl; yMeTb BECTM Brbnmorpacunyeckyto paboTty ¢ NpMBIEYEHNEM COBPEMEHHbIX
MHPOPMALMOHHBIX TexHonoruin. JlonxeH obnagate CNOCOBHOCTHIO TBOPYECKN MCMONb30BaTh B
Hay4YHOI 1 NPOV3BOACTBEHHO-TEXHONOMMYECKON AEATENBHOCTU 3HAHMS (OYHOAMEHTANIbHbIX U
NpUKNagHbIX pasgenos AUCUUNIVH (Moaynen), onpeaensowmnx HanpasBneHHOCTb (MPogunIb)
nporpamMbl MarncTpaTypbl; CNOCOOHOCTLIO MNaHNPOBATL M PEANM30BbIBATL NPOKECCMOHANbHBIE
MEpPONPUATMS; CMOCOOHOCTLIO NPUMEHSATL METOLNYECKNE OCHOBbI NMPOEKTUPOBAHUS, BbINONHEHNS
noneBsblX 1 nabopaTopHbIX BUONOrNYECKIMX, IKONOTMYECKMX NCCNEOOBAHNIA, UCMONb30BaTh
COBPEMEHHYIO annapaTypy 1 BblYUCIUTENbHBIE KOMMNEKCHI; FOTOBHOCTbLIO OCYLIECTBNATb
NPOEKTUPOBAHNE N KOHTPONb BMOTEXHONOMMYECKMX NPOLECCOB; CMOCOOHOCTLIO NPOKECCMOHANBHO
ochopMnaTb, NPeAcTaBNSaTb U NOKNAAbIBATL PEe3yNnbTaThl HAYYHO-UCCNEA0BATENBCKMUX U
NPON3BOACTBEHHO-TEXHONOrMYECKMX PabOT MO YTBEPXAEHHBIM (DOPMaM; CNOCOOHOCTbIO
NNaHNpoBaTb 1 NPOBOANTbL MEPOMNPUATMS MO OLEHKE COCTOSIHUS U OXpaHe NPUPOLHOWA CpeLbl,
OpraHn3oBaTb MEPOMNPUATMS MO pPaunOHaNbHOMY NPUPOLAONONb30BAHNIO, OLEHKE 1 BOCCTAHOB/IEHNIO
bropecypcos.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooemMKOoCTb AMCLUNANHBI COCTaBNSET 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopmMa NPOMEXYTOHHOIr0 KOHTPONS ANCUNMINHBI 9K3aMEH BO 2 CEMECTPE.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs AOMnycka K 3adeTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBopuTeNnbHO" (YO0B.);

54 6anna n MeHee - "HeyoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyecknu nnaH gucUUNIuHbI/MoAynNs

Buabl n yachbl
Paspen ayauTopHon paboThl,
Henens UX TPYLA0EeMKOCTb Tekywme chopMbl
N D.MKIIL:)ILF;’T’I.IVSI'HH/ Cemecrpcemacha (8 yacax) yune o
nem““I'Ipaxmqecmena6oparopuble
3aHATUA pa60TbI

Tema 1. KceHobroTnkm

Kak BellecTsa, He

BXoOswme B

KOHT bHas
1 COBOKYMHOCTb 5 5 0 . 21602(;” a
"loBMeHHbIX D

npespaLeHni

6onblUMHCTBA

MUKPOOPraHn3MoB.
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|

Tema 2. dakTopbI,

onpegenswouwme

BNNSHNE XUMMNYECKUX

3arpssHuTenen Ha

npUPoaHbIE 1 KOHTpONbHas
2.laHTponoreHHble 2 2 0 0 pabota

aKonormyeckue

cuctembl. PakTopbl

oKpyxarolen cpenbl

61oo0CTYNHOCTb

KCEHOONOTMKOB.

Tema 3. buonornyeckue

CUCTEMBI,

KOHTPONbHas
3 [ocywecTensowme 5 5 4 0 216 ogg a
‘IMmoaoncomkaunio P

KCEHOOMOTMKOB.

Tema 4. buonoruyeckas

TpaHcdopmauma n oTYeT
4.|DecTpyKuUmMS pasnmyHbixX 2 4 8 0

KCEHOONOTMKOB.

Tema . Itorosas 5 0 0 0 9K3ameH
" |dopma KoHTpONA

Wtoro 10 12 0

4.2 CopepxaHue oUCLUNMUHbBI

Tema 1. KceHOOMOTUKM KaK BeullecTBa, He BXxoasiiue B COBOKYNHOCTb 0OMEHHbIX
ﬂpEBpaLLI,EHVIVI 60NbLUMHCTBA MUKPOOpPraHN3mosB.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

XunMmnyeckne 0CHOBbI CTPOEHMS 1 MeTabonnyeckmx NpeBpaLleHnii BeWeCTB HEMPUPOLHOMO
NPOUCXOXAEHMS. DNEKTPOHHOE CTPOEHNE aToMa. XmMmyeckasi cBsidb. PasHOBUOHOCTU XUMUYECKNX
cBsi3eit. Tunbl XMMMYeckux peakumin. CKOpoCcTb XMMUYECKMX peakumin. Knaccmgoukaums onacHbix
COEOVHEHWIA MO XMMUYECKOMY CTPOEHMIO, MPOVNCXOXAEHNIO, LENEBOMY HAa3HAYEHNIO, YCITIOBUSIM
Bo3aeicTeus. Obwwume YepTbl NONNOTAHTOB.

Tema 2. dakTOpbl, ONpepensiolwme BMUSHNE XMMUYECKUX 3arpsa3HUTeNIen Ha NPUPOoaHbIE N
aHTpOMOreHHble 3KONOruyeckme cuctembl. akTopbl OKpyXaroLLen cpenbl 1 6MOAOCTYNHOCTb
KCeHOOUOTUKOB.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

CBoicTBa KCEHOBNOTNKOB, ONpenensiowmne X TOKCUYHOCTb: pasMepbl 1 KOHPOPMaLS MONEKY,
pPacTBOPMMOCTb, KUCIOTHO-OCHOBHbIE CBOWCTBA, CTAbWNbHOCTL B Cpene, Hanmume peakTUBHbIX
rpynn. JLocTynHOCTb KCEHOOMOTMKOB ONS BOBNEYEHMS B METAOONNYECKE NPOLIECCHI.
BroperpanabenbHble n NEPCUCTEHTHbIE KCEHOONOTKM. CneacTBus XMMUYECKON Moandmkaumm
MONEKYNbl KCEHOBUOTHKA.

Tema 3. Buonormyeckue cUCTeMbl, OCYLLECTBASIOLLME MOAUCPMKALUIO KCEHOOUOTUKOB.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MukpoopraHnambl-gecTpykTopbl. CMewaHHble nonynaunun. Moabop wramMmoB-4eCTPyKTOPOB.
PekoMbyHaHTHbIE MUKPOOPraHN3Mbl-AEeCTPYKTOPbI.

npaktnyeckoe 3aHsitne (4 4aca(os)):
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Mnasmunapl. Knaccudpukaums nnasmma. Ceoiictea nnasmun buoaerpanaumm.
Tema 4. Buonornyeckas TpaHcchopmMaLus U [EeCTPYKLMUA pas3fiMyHbiX KCEHOOMOTUKOB.
neKumnoHHoe 3aHsiTne (4 yaca(os)):

5mo,uerpa,uau|/|ﬂ NOBEPXHOCTHO-akKTUBHbIX BEWECTB, NMNONINMUUNKNNYECKNX apOMaTUHECKNX
yrnesonoponos, B3pbiB4aTbIX BEWECTB, NECTUUMNOO0B N CUHTETUHECKUX Kpacmenem.

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

PasnoxeHne HedpTeNPOaYKTOB MMKPOOPraHnamam. PakTopbl, OT KOTOPbIX 3aBUCUT
3P PEKTUBHOCTL Broaerpanaunn. Yyactne pasnmnyHbix GONOrm4eckmx CUCTEM.
BroTpaHcopmauns ranoreHcogepXallmx opraHNYeCKnx CoeanHEHMA.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabl
N Paspen Cemect Hepens | camocTositensHon [TpyA0eMKOCTb ;?«%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 1. KceHobnoTnkm
Kak BellecTBa, He
BXoOswme B
noaroToska K
1 |COBOKYMHOCTb 5 K(c))lﬁlTOOf'l)bH?)VI 10 KOHTpONbHas
"loBMeHHbIX a6 02 o paboTta
npespaLeHni P
6onblmHCTBA
MUKPOOpPraHn3moB.
Tema 2. dakTopbl,
onpegenswowme
BIINSHNE XUMUNYECKMX
3arpsasHuTenei Ha
NpPUPOLHbIE U NoAroToBKa K
2.|aHTpOMOreHHble 2 KOHTPONbHOW 10 K(;g;gganaﬂ
aKonormn4yeckmne paboTte P
cuctembl. PakTopbl
oKpy>xarolen cpeabl 1
61O O0CTYNHOCTb
KCEHOONOTUKOB.
Tema 3. buonornyeckme
cucTemsl, NnoAroToBka K
ocyulecTengowme KOHTDONBHOI 10 KOHTpONbHas
‘IMoamchukaLumio a6 or; o pabota
KCEHOONOTUKOB. P
Tema 4. bnonornyeckas
TpaHcopmaumsa n
noaroToBka K
4.|0eCcTpyKumnsa pasnnyHbIx 2 o?fe? oBka 20 otyer
KCEHOONOTUKOB. y
WNtoro 50

5. O6pa3oBatenbHbie TEXHONMOrMW, BKNIOYasi MHTepPaKTUBHble (popMbl 06yYeHus
1. AKTUBHbIE (POPMbI NPOBELEHNS NMPAKTUYECKUX 3aHATUIA (paboTa B napax).

2. [poBeneHne KpyrnbiX CTONOB.

3. NHTeHcrBHAs BHeayauTopHas paboTa.

4. KoMnbloTepHble CUMYNSLIAN.
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6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. KceHOOMOTUKM KaK BelleCcTBa, He BXxoasiuiue B COBOKYNHOCTb 0OMEHHbIX
npeBpau.l.eHvM 60NbLUMHCTBA MUKPOOpPraHN3mosB.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

1. DNeKTpoHHOE CTpoeHMe aTomMa. PasHOBUAHOCTN XMMUYECKNX CBA3EN. 2. TUMNbl XMMNYECKMX
peakuunii. CKOpoCTb XUMUYECKMX peakumii. 3. Obwee npeacTaBneHe 0 TOKCMKaHTax 1
kceHobunoTmkax. 4.0nacHble BewecTBa G1ONOrM4ecKoro NMPONUCXOXAEHMS 1 NONMOTAHTDI
XVIMMUYECKOr0 MPOUCXOXAEHUNS.

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

KOHTpoOnbHas paboTta , NpUMepHbIE BONPOCHI:

1. Kakne 3arpsa3Hsaolmne sewecTsa npenctasnyator HaI/|60fIbI.LIy}O OnacHOCTb AJisa nonynaunu
yenioBeka 1 nprnpogHbIX buoTtmyeckux coobuwects? 2. Cnocobsl Knaccmgomkaumm TOKCUYHbIX
coeanHeHun. 3. CDaKTOpr, onpependwowme BNndaHnNe XMMn4ecknx 3arp$|3H|/|Tene|7| Ha nNpunpoaHbie n
AHTPOMNOreHHble 3KOJIOrn4eckmne CUCTeMbl. 4. CoicTtea KCGHOGMOTI/IKOB, onpegendowme nx
TOKCUYHOCTb. 5. rpyl'll'lbl MONIIOTAHTOB B 3aBUCMMOCTW OT UX CTAbUNbHOCTM B opraHun3mMe n
6|/|occpepe. 6. UTOo aBNnseTCcs cneacTBMEM XMMUYECKOW mMoavdpukaunum monekynbl KCeHOOMOTUKOB?

Tema 3. Buonornyeckue cucTembl, OCyLLECTBASIKOLLME MOAUCPMKALUIO KCEHOOMOTUKOB.
KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

1. Brionornyeckne cructembl, ocyuecTteasowme broTpaHcopmaLmnio KCeHOBNOTUKOB. 2. B yeMm
3aKN04aeTCsl PoNb BHEXPOMOCOMHbIX FTEHETUYECKUX SNEMEHTOB B BroTpaHcopmMauum 1
MUHepann3aumnm KCeHobMoTUKOB?

Tema 4. Buonornyeckas TpaHcdopMaLms U AeCTPYKLMUSA Pa3fIMiyHbIX KCEHOOUOTUKOB.
OT4YeT , NPUMEPHbIe BOMPOCHI:

1. PaanoxeHne HehTV 1 HEPTENPOOYKTOB MUKPOOpraHmamamu. 2. brogerpanauns
MOBEPXHOCTHO-aKTUBHbIX BewecTB. 3. MUKpOOHbIA METAb0NN3M NONNLUKINYECKNX apOMaTUYECKMX
yrneeonoponos. 4. brotpaHcopmauus ranoreHcoaepXalmnx opraHNYecKnx coeanHeHui. 5.
Broperpanauns nectuumnnos. 6. Metabonnam B3pbiBYATbIX BEWECTB MUKPOOPraHn3mMamu. 7.
MeTabonmam CUHTETUYECKMX KpacuTene.

Tema . UToroBasi oopma KOHTpOns

[MprMepHble BOMPOCHI K 3K3aMeHy:

1. ONeKTpoHHOE CTpoeHne aToma. PasHOBUAHOCTN XUMUYECKNX CBA3EN.
2. Tvinbl XuMnyecknx peakumi. CKOPOCTb XMMUYECKUX peakLmA.

3. Obuiee npencrasneHne 0 TOKCMKaHTax U KCeHOOMOTMKAX.

4. OnacHble BellecTBa bronornyeckoro NPOnCxXoXneHms n NoOIKTAaHTbl XUMNYECKOrro
NPOnNCXoXnoeHuns.

5. Kakue 3arpssHsiiowme Bellectsa npeacTaBistoT Hambonbluyo onacHOCTb ANs NOnynsumm
Yyenoseka v NPUPOOHbIX BUOTUYECKMX COOOLWECTB?

6. Cnocobbl knaccugukaumm TOKCUYHbIX COeANHEHWIA.

7. CDaKTOpr, onpependwouwme BNngaHne XmmMmn4eckmnx 3arp913H|/|Tene|7| Ha npunpoaHbie n
AHTPOMNOreHHble aKosIorn4eckmne CNCTembl.

8. CBoiicTBa KCEHOBMOTMKOB, Onpeaenstowme nx TOKCUYHOCTb.

9. Npynnbl NONNKOTAHTOB B 3aBMCUMOCTU OT MX CTAabUTBLHOCTM B opraHname n brnocgepe.
10. Y10 ABNsieTcs cneacTBUEM XMMUYECKOW MOONCOMKALMN MONEKY bl KCEHOBMOTMKOB?
11. BrnoTpaHcdopmaumsa KCeHOOMOTUKOB. Peakunn okucneHusl.
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12. BoTtpaHcdopmaums KceHoBNOTUKOB. Peakunn BOCCTaHOBNEHUS.

13. brnoTpaHcdopmaums KceHobnoTukos. Peakunn nerpagauuu.

14. BnoTpaHcdopmaLms KceHOBNOTUKOB. Peakumn KOHbloraumm.

15. BrnoTpaHcdopmaums kceHobnoTnkos. LleranoreHmpoBaHme.

16. Bronornyeckme cuctemsl, ocywecTensiowme buoTpaHcopMaumnio KCEHOONOTUKOB.

17. B 4eM 3ak/04aeTcs ponb BHEXPOMOCOMHbIX FEHETUYECKMX 3NEMEHTOB B BuoTpaHcgopMaumm 1
MUHepann3aumnm KCeHobMOTUKOB?

18. PasnoxeHve HedpT 1 HedPTENPOOYKTOB MUKPOOPraHN3MaMu.

19. buogerpanaumsa NnoBepxHOCTHO-akTUBHbIX BewecTs ([MAB).

20. MykpobHbI MeTabonnMam NOANLIMKINYECKUX apoMaTnyeckmx yrnesogoponos (MAY).
21. buoTtpaHcdopmaums ranoreHcogepxatmx opraHn4eckmx coeaAnHEHNA.

22. Nerpapauunsi oeHoKCHanknnkapboHOBbIX KNCNOT, XNOPUPOBAHHbBIX anndaTniyecknux KMcnoT npu
y4yacTum MUKPOOPraHW3MOB.

23. bropecTpykums kapbamaTtos, NPON3BOLHBIX MOYEBMHbI, MPON3BOAHbLIX TPMA3MHOB.
24. buopasnoxeHne TmokapbamaTos, AMNNPUANIOB, POCHOPOPraHNYECKUX COeANHEHNIA.
25. MeTabonunam B3pbiBYaTHIX BEWECTB MUKPOOPraHn3MaMu.

26.Llmkn TpukapbOoHOBBIX KACNOT Kak yHMBEPCA/bHbIA MEXaHN3M 3aBepLIeHNs katabonnama
KCEHOOMOTUKOB.

7.1. OcHOoBHas nuTteparypa:

1) Ky3Heuos, A.E. MNpuknagHas akobunotexHonorus. B 2 1. [Tekct] / A.E. Ky3HeuoB u ap. - MockBsa:
BNHOM. JTabopatopwus 3HaHuin, 2010. T. 1. - 629 c.

2) KysHeuos, A.E. MNpuknapnHas akobunotexHonorusi. B 2 1. [Tekct] / A.E. Ky3HeuoB n op. - Mockea:
BNHOM. JTabopatopwus 3HaHuiA, 2010. T. 2. - 485 c.

3) KysHeuos, A.E. MpuknagHas akobunoTtexHonorus. B 2 1. [Tekct] / A.E. KyaHeuoB n gp. - Mocksa:
BNHOM. JTabopartopwus 3HaHuin, 2010. T. 1. - 629 c. //
http://e.lanbook.com/books/element.php?pl1_id=8793

4) KysHeuos, A.E. MNpuknapnHas akobunotexHonorusi. B 2 1. [Tekct] / A.E. Ky3HeuoB n op. - Mocksa:
BNHOM. JTabopatopus 3HaHuin, 2010. T. 2. - 485 c.
//http://e.lanbook.com/books/element.php?pl1_id=8794

7.2. lononHutenbHasa nuteparypa:

1) Hetpycos, A.W. Skonorng mnkpoopraHmnamos [TekcTt] / A.WN. Hetpycos, E.A. BoH4-OcMmonoBsckas,
B.M. lNopneHko n gp.; lNon pen. A.W. Hetpycosa. - M.:/3paTtenbcknin ueHTp "Akagemus”, 2004. - 272
C.

2) Emues, B.T. Mukpobuonorus [Tekct] / B.T. Emues, E.H. MuwycTtuH. - 6-e uag., ucnp. - M.:dpodoa,
2006. - 444 c.

3) 3esArnHues, .. buonorus nouys. [Tekct] / O.I. 3sarunHues, .M. babbera, .M. 3eHoBa. - M.:
N3p-8o MITY, 2005. - 445 c.

4) Ymapos, M.M. Mukpoburonorunyeckas TpaHcgopmaums aszota B noyse [Tekct] / M.M. Ymapos, A.B
Kypakos, A.Jl. CtenaHos. - M.:"eoc, 2007. - 138 c.

7.3. UHTepHeT-pecypcChbl:

KysHeuos, A.E. MNpuknagHas akobuotexHonorus. B 2 1. [OnekTpoHHbIi pecypc] / A.E. KyaHeuos 1 ap.
? MockBa: BUUHOM. JTabopatopus 3HaHmii, 2010. T. 2. - 485 ¢. -
http://e.lanbook.com/books/element.php?pl1_id=8794

KyaHeuos, A.E. MNprknanHas akobuotexHonorus. B 2 1. [OnekTpoHHbI pecypc] / A.E. KyaHewos n ap.
? Mockea: BMUHOM. JlabopaTopusi 3HaHuit, 2012. T. 1. - 629 c. -
http://e.lanbook.com/view/book/8793/
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Mukpobuonorus n buotexHonorus [nNekTpoHHbIA pecypc] - http://onu.edu.ua/ru/science/sp/mbbt/
Mwukpobuonorus [9nekTpoHHbIA pecypc] - http:/elibrary.ru/contents.asp?issueid=1012638

MpuknapHasi 6UoXMMUst 1 MUKpobronorusi [SNeKTPoHHbIN pecypc] -
http://www.inbi.ras.ru/pbm/pbm.html

8. MarepmanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHne ancumnnavHbl "MukpobHbIin MeTabonnam KCeHObMOTMKOB" NpeanonaraeT UCnoib3oBaHne
CnenyLwero MmatepranbHO-TEXHNYECKOro obecneyeHuns:

NeKuMnoHHbIE N NPaKTUYeCcKme 3aHATUS 06ecneyeHbl KOMMbIOTEPHBIM MPOEKTOPOM 1 HOYTOYKOM.

MNporpamma coctaeneHa B cooTBeTCTBUM € TpebosaHnsamm ®IOC BINO n yyebHbIM NnaHom no
HanpasneHuto 06.04.01 "Buonorusa" n marnctepckoi nporpamme Mukpobuonorms n BUpyconorus .
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