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1. OFBEM JUCHHAILINHBI
Beero: 4 3a4eTHBIX eXHHUIE] — 144 4acoB (04HadA, 01HO-320THAS dopmel 00yUeHHST).

Ounas dpopma obOyueHHs

Buj yaeoHoii paboThi Ha poo Conectp
MUCHUILTHHY )
AyauTopHbI€ 3aHATHS (Bcero 4acos), B TOM 36 36
qucJe:
Jlexiyn 12 12
JlaGopaTopHbIe paboTh 12 12
I[IpakTHYECKHE 3aHATHS 12 12
CamocTosiTeIbHAsI paboTa (Bcero 4acos), B 108 108
TOM 4HCJIE:
[ToxroroBKa K 9K3aMEHY 29 27
JIpyrie BAIbI CAMOCTOSITEIBHOM paboTEI 81 81
(caMoCTOSITEIbHOE M3YUCHHUE Pa3/IC/IOB JIACIIAILIHHE)
Buj IpOMEsKY TOIHOI aTTeCTALHM: IK3aMEH
O6mas TPYA0eMKOCTh JTHCIHILIHHEI H 144 144
TPYI0EMKOCTD 110 CeMeCTPaM B Hacax:
Ouno-3204Hast popma o0yIeHHst
Buj yueoHoii paGoTsI Ela el SeuedIp
AMCIHILIHHY 2
AyauTOpHBI€ 3aHATHS (Bcero 4acos), 2 2%
B TOM 4HCJIE:
Jlexuuu 10 10
JlaGopaTopHbIe paboTEI 8 8
ITpakTHYeCKHe 3aHATH 8 8
CamocrosTenpHas padoTa (Bcero 4acos), 118 118
B TOM 4HCJIE:
[ToaroToBKa K 9K3aMEHY 27 27
Jlpyrue BUJBI CaMOCTOSITENLHOM pabOThL 91 91
Bua npoMeKyTOIHOM aTTeCTAIHH: IK3aMEH
O6mas TPyA0EeMKOCTh JHCUHIIMHEI X 144 144
TPY/0€MKOCTB 110 CEMECTPaM B Hacax:




2. MECTO JUCLUIUINHbI B CTPYKTYPE OBPA30BATEJILHOM IIPOI'PAMMABI

Mucnunuuaa «@u3HoNOrHs U GuoxuMHusi OaKkTepHwiD» OTHOCHTCA K HHCIY
obs;3aTeJbHBIX JAHCHMIVIMH 4acTH, dopmupyemoii yIaCTHUKAMH o0pa3oBaTebHBIX
OTHOIEHHii, y1e0HOr0 HHKIA Buioka 1.

VyeGHbIA Kype MECHUILTARBL «DH3HONOrH 1 GuoxuMus OakTepHi» ABIACTCA BAXHBIM
npodHIBHEIM  Pa3/IETIOM 6230BOHf TOATOTOBKA MAarkCTPOB HAIPABICHUA «BHOIOTHSY,
HalpaBJICHHOCTH «MukpoOuonorus» B  BBICIIEM yueOHOM  3aBEJICHHH. JlEcruIigHa
«Du3anoorus 1 Guoxumus GakTepuity paccMaTpUBacT ycTopuio HopMUPOBAHKS COBPEMCHHBIX
B3MISNOB HA (M3HONOTHIO M OHOXMMHIO IIPOKAPUOTHBIX OPraHM3MOB, (G yHKIMOHAIBHBIC
0COOEHHOCTH OMOXHMHYECKAX MPOIECCOB, npoTeKalomux B GakTepHaJbHOM  KIETKE,
0COBEHHOCTH OMOXMMHMYECKHX LHUKIOB M 0OMeHa BEIIECTB NpPH pasHBIX MyTAX MeTabonu3ma
GakTepHii; B XOJ€ M3YUCHHS JHCIMIUIMHEL PACKDHIBAIOTCS OCHOBHBIE MOHATHS, KaTeropuu |
METO/I0JIOTHYECKHE ACTIEKTHI (PH3MONIOTHHA 1 GroXUMUM GAKTEpHil U IPAKTAIECKOe NPAMCHCHHE
YTHX 3HAHHH B MEKPOOHON OHOTEXHOJIOTHH.

OcoOeHHOCTHIO JIMCIMIUIMHBL SBISCTCH €€ Me K TACIMILUTHHAPHBIA Xapakrep (CBA3b C
OTHCNbHBIMA aCTeKTaMi CHCTEMATHKH, OSKONOTHH, FeHETHKH M MOJIEKyJspHO#H Guonorny
GakTepHii, MPOMBIIUICHHON MHKpOOHOJIOTHH K GHOTEXHOJIOTHH), @ TaKXe TO, YTO OHa pelnactT
3amaud  (POpMHUPOBAHHUA obmiell KyJabTyphl OHOJOTHYECKOro MBIIICHHS W NPUMEHEHHUS
T10TyYEHHBIX 3HAHHH Ha IIPAKTHKE.

Kypc HOArOTOBICH C Yy4CTOM HOBEHIIMX TEHACHIMHA B PasBUTHH MHUKpPOOHOIIOTHH,
COOTBETCTBYET TpeOOBAHHSM TOCYAApCTBEHHOTO 06pa30BaTENEHOT0 CTAaHJapTa IOATOTOBKM
MATHCTPOB HANpaBieHus «BHOTOTHSY 06.04.01 Ne 1052 ot 23.09.2015 1 COnEPXHUT OCHOBHLIC
pasjiesibl X TEMBI, TPATULHOHHO paccMaTpHBaeMble B XO/I€ H3yICHHA JAHHOM MUCIMILIMHBL

KpaTtkoe coiepKaHue JHCIHILTHHBL:

Wcropus (hopMUpOBAHHS COBPEMEHHBIX npezcTaBieHnii 06 OCOOCHHOCTAX GHU3HOIOTUH
pasNMUHBIX TPYNI MHKpOOPraHM3MOB 4 O OHOXHMHYECKHX OCOOCHHOCTSX 0OMEHHBIX
nporeccoB. THIBl IMTAHMS DPOKAPHOT. Csoeobpasue MHKPOOHOTO mertabomusma. IlyTH
KaTATMTHYECKHX IIPEeBpAIeHHil OpPraHuIeCKuX 1 HEOpraHHYECKHX COE/MHEHHUE IPUMEHHUTEIBHO
K pasHbIM IpyNiiaM MHKPOOPTaHH3MOB. Ananu3 creluUUIecKuX ¥ YHHKAIbHBIX MEXaHH3MOB
TOJydeHHsl DHEPrHH B YCIOBHAX AKIIENTHPOBAHAS JEKTPOHOB OKHCICHHBIMH bopmamu
MEHEPAIbHOTO a30Ta, CEpBl, YIJICPOZa, xKeje3a, XpoMa M JPYTHX OJIEMCHTOB. O6006menue
JAHHBIX 00 OCOOEHHOCTAX CTPOCHHA M ¢ yHKIMOHUPOBAHHS 3IeKTPOHHOTPAHCIIOPTHRIX H
JHEPro3anacalolux CHCTEM B yCIOBHSX ~adpOOHOrO  JbIXaHWA B CONOCTAaBJIECHAH C
neHuTpUdHKanUeH, cynb(haTHbIM, CEPHBIM, kapOOHATHEIM H JIPYTHMH BHJAMH aHa’pOOHOTO
npixanus. OKMCIEHHE OpTaHHyecKhX H MHHEpaTBHBIX CyOCTpaToB, HE COMPKEHHOC c
aKKyMyJISIHEH SHEprud B MaKpOIPrHYECKUX COCIUHCHUAX. Pons (hepMEHTOB OKCHUTE€HA3HOI'O
THNa Ha KIIOYEBBIX JTanax MeTabonu3Ma  yCTOMYMBBIX COeIUHEHUH MPHPOJHOro M
QHTPOTIOTEHHOTO TPOMCXONMCHUSL. AHanu3 Mojeneil aHadspoOHOTO OKHCICHHS YIICPOMHBIX
CyGCTPaTOB € TOYKU 3PEHHS IBOJIOLHH JIOHOPHO-AKIENTOPHBIX paauMmozeiicTerit. IIpuKiaaHbIe
acTeKThl (PU3MONOTHH ¥ OHOXUMAK OakTepHi.

OcBoeHHe OOYYAIOIMMHCS JIUCIIHIITHHBL «Dmaponorus ¥ OmoxuMmus OakTepui
ONMpACTCS HA 3HAHWSA M yMCHHS, HABBIKH H KOMIIETeHIMY, TIPHOOPETEeHHBIE CTyCHTaMH TIpH
M3y9eHHH JMCLUILIMH GHOJOCMYECKOro IHMKa B XOJE OCBOCHHs MpOrpaMM HakanaBpuaaTa
(crienuanuTeTa), a TAKKe MUCIUILUIHH ITPOrpaMMBbl marucTepckoii moaroTopkn «CucTeMaTHKa
GaxTepuit», « IKOJIOTH GaKTepuiy.

Pe3ynsTaThl OOyUeHHA IO JHCHHILIMHE MCTIONB3YIOTCS TPH H3YYCHHH JMCIMILTHH
«CemeTrka W MOJEKYyJspHAs OHOJNOTHL Gaxtepuit», «[IpoMBIIIIEHHAT MHKpOOHONIOTHS H
GHOTEXHONOTHL), ¥ HEOOXOMMAMBI JIjisl BHITOMHCHI pas/ielioB BHITYCKHOH KB UKATHOHHOM
paBOoTHI (MarkcTepCKOn JCCEPTAIIMH) B YACTH Pas/IesioB, IIOCBAIICHHEIX BompocaM (hU3HU0NOTHH
¥ OMOXUMHMH MUKPOOPraHH3MOB.




TpeGoBaHus K BXOTHBIM 3HAHUSM, yMeHHSM, HaBbIKaM 1 KOMIIETCHIIHSIM:
- BIaJIcHHE HaBBIKAMHU pa3roBOpHO-OBITOBOH PEUH;

- TOHMMAHHE YCTHOM (MOHOJIOTHYECKOH H JMANOruyeckoif) pedd Ha OBITOBBIE H
00MmEeKyIbTyPHBIC TEMBI; _

- piajieHue Haubonee ymoTpeOHTEIbHOK rpaMMaTHKON U OCHOBHBIMH rpaMMaTHYECKUMHA
SBJICHUSMH, XapaKTepHBIMH JULI YCTHOH K MMCHMEHHOM pedy MOBCEIHEBHOTO OOIICHHUS;

- sgaHue 0a30BOH JIEKCHKH, npejcTaBIsomeil CTHIIb IIOBCCHEBHOTO {1 OOIIEKYILTYPHOTO
oOIeHHMS.

3. ILNTAHUPYEMBIE PE3VJbLTATHI OBYUYEHUA

Ilenu u 3a0a4u 0C60EHUA OuUCUUNIUHDL

[lenbl0 OCBOEHHS JIACIUIUTAHBL «Du3noNorusi W Ouoxumusi GaxrepHiDy SBIICTCH
dopmupoBaHHE Y MArvCTPAHTOB YeTKOH CHCTEMBI 3HAHUA H npescTaBieEni 0 (QU3MONOTHH
GakTepui, (U3MYECKHX H GHOXMMHUUYECKAX TpOLECcaX, KOTOpble IIPOUCXOMAT BHYTPH
GaxTepualbHOM KICTKH, a TAKKE B OKpyJKarole# cpene ok Bo3eiicTBHEM OaKTepHabHBIX
co00mIECTB. ;

3agauaMy JIUCIUTLIAHEL «®uszuoorna 1 GHOXHMHHA faxTepuih) SBIAIOTCA:
- [[O3HAKOMHTH O00yJaIOIUXCS C OCHOBAMH dusnonoruu H GuoxuMuH OGakTepwii, ©a30BBIM
TEPMHAHOJIOTHYECKIM aIlapaToM GHONOrMUECKUX HAYK, BaKHEHIIEH nipoGemMaTHKo# B 001aCTH
OHUOTEXHOJIOTHH,
- [O3HAKOMHTH 00YJAIOIMMXCs ¢ OTACTBHBIMA ACIIEKTaMHM JBOJIOIMA U CHCTEMATHKH OaxTepui,
OCHOBAHHBIMHE Ha MX (U3HOIOTHICCKHX H OUOXMMHUYECKIX CBOUCTBAX.
- PaCCMOTPETH HauOoIee BAKHBIC ACTIEKTHI TEOPHH U IPAKTAKA KyJIbTHBHPOBAHUA OaKTepuii.
- M3y4uTH U TPOaHATM3HPOBATE ocoberHOoCTH (QYHKIIMOHHPOBAHUA epMeHTOB OaKTepHid, B TOM
YuClie - YHAKAJIBHBIX MHKpOOHBIX (epMEHTOB,
- BLISIBUTH 3aBHCHMOCTh HHTCHCHBHOCTH (hepMEHTHBIX peaKiui oT XUMHYECKHX B (QU3HICCKUX
(haxTOpOB Ky/IbTHBUPOBAHHA MHMKPOOPraHM3MOB — IIPOYLICHTOB,
- chOpMHEpOBaTh MPAKTHICCKAC HABBIKM TNPAMEHEHUs MOJyICHHBIX 3HaHUNM B PEIICHUH
npodeccHOHABHBIX 33121

Komnemenuyuu, opMupyeMBIC B pe3yIbTaTe OCBOCHHMS IUCIUILTAHEL
[IK-3 crocoGHOCTH IPHMEHSATh METOAMIECKHC OCHOBBI IPOEKTHPOBAHHS, BHIITONHEHAS MOJIEBBIX
1 1abopaTOpPHBIX OMONOTAIECKHX, SKOJIOTHYECKHX MCCIIeIOBAHUH, HCTIOTIb30BATE COBPEMEHHYIO
anmaparypy ¥ BHIMHCIHTCILHBIC KOMILTEKCHI (B COOTBETCTBHY C HANPaB/ICHHOCTHIO (mpodunem)
POrpamMMBbl MarucTparyphl)
[IK-4 cmocobeH WACHTUQUIUPOBATE TAKCOHOMHYECKHE TPYIIIBL MHKPOOPraHA3MOB 110
KyJITYpaJIbHBIM, MOp(oOrAIecKuM i OHOXUMIHECKHM IpU3HaKaM,
B pesy/bTaTe H3yICHHA MCIAILTHHEBI 00y IAIOMMHCS H0JKEH:

' .3HaTh TEOpETHYECKHE OCHOBBI H Ga3oBble NPEACTABJICHHA HAyKH O (usnonorun M

GHOXVMHH MHKPOOPTaHH3MOB.

_3maTh METOJOJIOTHYECKUE ACTICKTHI IOCTAHOBKH J1aGOpaTOpPHOro OHONOTHYECKOTo
KCTIEPUMEHTA ¥ HaOIONICHHS.

- 3HATH COBPEMEHHBIE OCHOBBI OMOXUMHH.

- YMeTh KpUTHYECKH aHAIU3UpOBaTh TOJIyUeHHYO PO eCCHOHANBHYIO AHOOPMAIIHIO).

- BiajeTh METOJAMH ILTAHMPOBAHMS M peaisaltid npohecCHOHATIBHBIX MepOTpPHUATHH,
METOJIaMH CHHTE3a TOJYYCHHBIX JaHHbIX.

B paMKax OCBOCHHs JMCIIAIUIHEI «Du3roI0rHs B GHoXuMHs GaKTepHiD o0ydaronmecs
FOTOBSITCS K PEIICHHIO CIEAYIOmHuX npodecCHOHATBHBIX 3a71ad B COOTBETCTBHH C BHaMHU
npodeccHORATBHOM IEATebHOCTH | npoduieM MOoArOTOBKH:



HAYYHO-HCCIE0BATEIbCKAS IeATENLHOCTE:

cAMOCTOSTE/bHEI BHIGOP ¥ OGOCHOBAHWE IEJH, OPraHi3arii ¥ TpOBEJieHHe HAyJIHOrO
HCCIeIOBAHAS TI0 aKTyalbHOW mpolOreMe B COOTBETCTBHM C HaIpPaBICHHOCTHIO (mpodunem)
IporpaMMbl MAaruCTpaTypsl;

(hOpMyYTHPOBKa HOBBIX 3a/1a4, BOSHHKAIOIIX B XOJI€ MCCIEIOBAHMS;

BBEIOOp, 0GOCHOBaHHE ¥ OCBOCHHE METO0B, aJIEKBaTHBIX [IOCTaBJICHHOH LIEIIH,

OCBOEHHE HOBBIX TeOpHii, MopeneH, METOJOB HcenenoBaHms, pa3paboTka HOBBIX
METOIMYECKHX IIOXO0/I0B;

paboTa ¢ HayIHOH pH(opManyeii ¢ HCHOIB30BAHHEM HOBBIX TEXHOJIOTHH;

06paboTKa ¥ KPATHYIECKAs OLICHKA pe3yJIbTaToB HCCIIeOBaHUH;

HoaroToBka ¥ OGOPMICHHE HAYTHBIX ny6/EKan@il, OTIETOB, MATCHTOB H JIOKIIA/IOB,
npoBeeHAE CEMUHApPOB, KoH(pepeHIHH.

HAYYHO-TPOM3BOICTBEHHASL EATEILHOCTE:

caMOCTOSTENbHOE IUIAHMPOBAHHE W NPOBEACHHE IOJCBBIX, n1a6opaTOPHO-TPUKIATHBIX
paGoT, KOHTPOJb OHOTEXHOIOTHHECKHX IIPOIIECCOB B COOTBETCTBHH C HaIpPaBJICHHOCTBIO
(mpoduyiem) IpOrpamMMBl MATHCTPATyPBI;

OCBOGHHE ¥ y4acTHe B CO3/IaHUH HOBBIX 6HONOTMYECKHUX TEXHOIOTHH;

OpraHu3aIys MOy ICHU GUOIOTHYECKOTO MaTepHaa;

[IAHEPOBAHHE ¥ IIPOBECHHE NPAPOTIOOXPAHHEIX NpeANpUITAN;

[IAHMPOBAHUE ¥ IPOBE/ICHHE OHOMOHHTOPUHTE 1 OIEHKH COCTOSHHS IPUPOJHOH CPETIBL;

cbop W aHamMu3 pMeromeiics uHQOpMAaUH 10 npobieMe C HCIOIB30BAHHEM
COBPEMEHHBIX METOZIOB ABTOMATH3HPOBAHHOTO cOOpa U 06paboTKy HHpOpMAIAH;

06paGoTKa, KPUTHIECKHH aHATH3 MOJTyJCHHBIX JIaHHBIX;

[IOATOTOBKA ¥ IyGMKaltus 0030pOB, NATCHTOB, crarei;



4. COJIEP’KAHUE JUCTIAILTHHBI

4.1. YueOHo-TeMATHUECKHI IJIAH

Ounas opma 00y IeHUH

udp KoIu4ecTBO 9acoB KOHTAKTHO! paboThbl
PyGex | PA3HeN | {yaumeHopanme pasiena, TEMbl ¢ IpeTofaBaTelieM 110 BrjaM y4eOHBIX
JACLIMII | &, TEMBI 3aHATHH
JACTTUTIIMHE
JMHBL | AWCLHI Tiexmmg TIpaktuyecku | JlabopaTOpH
JIMHBI € 3aHATHS ple pabOTHI
1 2 3 4 5 6
Tema 1. OCHOBBI COBPEMEHHOM
Pl KOHIIETIIIUH SHEPreTHYECKOro 1 1 1
ob6MeHa a3pOOHBIX IPOKAPHOT.
Tema 2. AHOKCHIECKHE
JBIXaTeNbHBIE IPOIIECCHI.
P2 Bpo>xeHHe. OKHUCIUTSTbHBIA 1 1 1
cTpecc ¥ TOKCHYHbIC ¢dbopMbI
Py0ex KHCJIOPOJIa.
1 P3 Tema 3. ®otoTpodus y 2 1 2
OpPOKapHOT
Tema 4. OcoOOEHHOCTH
SHEPreTHYECKOrO0
P4 MeTabor3Ma IPOKapHoT. 2 P 2
ITyTn KaTaboJM3Ma IeKkco3 y
npokaproT. MeTaHOreHe3.
MeTasoTpoQHsL.
PyGexHbIi KOHTPOJIB Nel - 1 -
Tema 5. OcoOEHHOCTH
230THOro 0OMEHa y pa3IM4HBIX
P3 1 1 1
(hM3HOTOrMYECKHX TPy
IPOKapHOT.
Tema 6. OcoOEHHOCTH
P6 aHa0O0TMYECKHX MIPOLIECCOB Y 1 1 1
PyGex IIPOKAPHOT.
2 Tema 7. Bruozmerpamanus
' P, KceHOOMOTHKOB 2 1 2
MHKPOOpraHU3MaMH.
Tema 8. ITpuKiIaaHBIC aCIICKTHI
P8 dusmonoryy 1 GHOXMMUK 2 2 2
HaxTepHil.
PyGexHbI! KOHTPOJIb Ne2 - 1 -
Hmozo 36 12 12 12




Ouno-3a0uHas ¢popma obyqeHus

udp 'Konu4ecTBO 4acOB KOHTAKTHOH paboThI
Pybex | paszmen Fli i erOaRe e s oMbl C PErIoAiaBaTeieM 110 BH/aM y4eOHBIX
JIMCLHII | @, TEMBI 3aHATHI
IACIUIIIAHBI
JIAHBI | JUCLIAI Teutsia IMpaktuuecku | JlaGoparopn
JIMHBI € 3aHATHS ble paboTHI
1 2 3 4 S 6
Tema 1. OcHOBEI COBPEMEHHOMR
P1 KOHIIETIITHY HEPreTHYECKOTO 1 0,5 1
obMeHa a3poOHBIX IPOKAPHOT.
Tema 2. AHOKCHYECKHE
JIBIXaTeIbHEIE IIPOLIECCHI.
P2 Bpoxxenue. OKHCIATENbHBIH 1 0,5 1
CTpecC ¥ TOKCHYHbIE HOPMBI
Py6ex KHCJIOpOoJia.
1 P3 Tema 3. ®otorpodus y 7 7 1
MPOKapHOT
Tema 4. OcobeHHOCTH
SHEPreTUIECKOr0
MeTaboJI3Ma IPOKapHOT.
E ITytu xaTabonusMa rekcos y ‘ ! 1
npokaproT. MeraHoreHes.
MeraHoTpodus.
Py6exublii KOHTpob Nel - 1 -
Tema 5. OcobeHHOCTH
P5 a30THOTO OOMEHA y pa3IMYHBIX 1 0.5 1
(HU3UOIOTHUECKHX TPYIIIT i
IIPOKApHOT.
Tema 6. OcobeHHOCTH
P6 aHabOoIMYECKUX MPOLIECCOB Y 1 0,5 1
Py6ex MPOKApHOT.
2 Tema 7. buonerpananms
P7 KCEeHOOHOTHKOB 1 1 1
MHKPOOPTaHU3MaMH.
Tema 8. IIpuxiagHbIe acIEKTHI :
P8 ¢Gu3HONIOrHY ¥ OHOXHMHUH 2 1 1
OaKTepHii.
Py6exHbIi KOHTPOIb Ne2 - 1 -
Hmozo 8 10 8 8




4.2. CopeprkaHue JIEKIHOHHBIX 3aHATHH

Tema 1. OcHOBBI COBPEeMEHHOM KOHIETIHH IHEpPreTHIecKoro 0OMeHa a3po0HBIX
NpPOKAPHOT

PoJIb BOZOPOJA ¥ KHCIOPOia B OHONIOTHYECKHX peIOKC-IIPEBPALICHHASX. TTpUHIHIIBL
KOJTMYECTBEHHO OIEHKH IIOTCHIHAIBHOM sHEpreTHYecKoi 3 HEKTHBHOCTH JBIXATEIIBHBIX
MIPOIECCOB C YIETOM crienUKE OKHCISEMBIX CyOCTPaTOB, CUCTEM mepeHoca IEKTPOHOB U
TIPHPO/IbI TEPMEHATBHBIX aKIENTOPOB. TIpHHIIAIE] OPraHU3aLMK AbIXATEIEHOIO anmnapara
a’pOoOHBIX U (aKyIbTaTABHO aHadpOOHBIX XEMOOPraHoreTepoTpodHBIX OaKTepH.
JJIeKTPOHTPAHCIIOPTHBIE LETIH ¥ HX 0COOEHHOCTH Y MUKPOOPTraHU3MOB. DeKTPOXUMHYECKHH
5JIeMEHT, H3MEeHEH)Ee CTAaHapTHOH cBOOOIHOM 3HEPruy B pEaKilii, CBSA3aHHOM C IIEPCHOCOM
3nekTpoHoB. [TonsTHE CTAHAAPTHOTO BOCCTAHOBHTEHHOTO TIOTEHIHANA. Y HUBEPCATbHBIC
KOMITOHEHTHI JBIXaTeJIbHOTO IIponecca. KodepmeHT A, NAD(NADP), AT®.

Tema 2. AHOKCHYECKHE AbIXaTeIbHbIe MPOIECCHI. Bpo:xenne. OxHCJIHTEIbHBIH cTpece H
TOKCHYHBIe (pOpMBI KHCI0POAA

dymapaTHOE IbIXaHHE, BOCCTAHOBIICHHS OKHCHBIX (popM XKesie3a i Maprania. OKCHaHHOHBI
XpoMa, BaHaJIHsl, Te/Typa B Ka4eCTBe TepPMHHAJIBHBIX aKIENTOPOB SJIEKTPOHOB.
JIuCcCUMUIISIIOHHA cynsoarpemyxiys. [locnenoBaTe/IbHBIC STanBl HCXOTHOM
SHEpro3aBHCHMOM aKTHBAINH cynb(ara i HOCIeAYIOMEro H3MCHCHUA OKHCITHIILHO-
BOCCTAHOBHTEJIHLHOTO COCTOSIHUS aToMa CEphl B MHTEpMEHaTax U IPOIyKTax cynbhaTpeayKIHH.
CepopeayKuus.
JIoHOpHO-aKIIeNTOPHAL npoGieMa IPHMEHHTENBHO K pasHbIM THIIAM 6poxenus. MecTo pasHBIX
THTIOB GPOYKEHNS! B SBOJIONUHU OPTaHH{ECKOro Mupa. BrOXuMHs IPOLIECCOB CIUPTOBOTO,
MOJIOYHOKHCIIOTO, TPONHOHOBOKHCIION0, MaCIIHOKHCIIOTO, YKCYCHOKHCIIOTO ¥ CMEIIAaHHOTO
Gpoxenuii. ['omoaneTaTHoe GpOKCHHE KaK OJIUH U3 croco6oB (hrKcaruy HeOPraHUIeCKoro
yriaepoza, KohaxTopsl X GHOXMUMHES 3TOTO Iporecca. Y KCyCHOKHCIIO® Gposxenue. OCOOEHHOCTH
pusmonoruy ¥ GHOXMMHUH NPOLECCa. J[BOMCTBEHHOCTH CYTH Iporecca YKCYCHOKHCIIOTO
6poskerus. ITpakTayecKas BaXHOCTE GpPO/IAIBHBIX IIPOLIECCOB.
VICTOUHMKH 00pa30BaHMs JaCTHIHO BOCCTAHOBJICHHDIX dopM KucIOpoaa B OOMEHHBIX
npoieccax. 3HaUCHHE PeaKIuH, KaTaJu3upyeMOH CyTepOKCHIHCMY Ta30H (SOD) ¢ yuerom e€
Pa3IAIHOTO IPOHCXOXKICHHUA. Croco6b! 3aMMTE MEKPOOHBIX KIIETOK OT ICHCTBHUS TOKCHIHEIX
dopm kucroposa. broxumus 1 (U3HOIOrHA 3ALIUTHBIX CHCTEM.

Tema 3. ®oroTpodus y NpoKapHoT
[IpouCX0XKACHHAE doroTpodum y GaKTepHi. OKCHreHHbIH ¥ aHOKCHTeHHBIN (JOTOCHHTE3.
OcHOBHBIE (POTOCHHTETHICCKHE TUTMEHTBL 1 HX apXUTEKTypa B KIETKE doroTpodHO
Gaxrepuu. @oroTpodus y MypIypHBIX, 3e/IeHBIX HATUATHIX, 3€JICHBIX OaKTepHi 1
remmobakTepuit. OKCUTeHHAs dororpodust HaHO0AKTEPHH. Kpazu-doroTpodus.

Tema 4. Oco0eHHOCTH JHEPreTHIECKOI0 meraboau3ma npoxapuot. IlyTn KaTabdoJM3Ma
rexco3 y npoxkapuor. MeraHoreses. MeTtanoTpodusi.

Crenuduka 1 pasgooOpasue MHKPOOHBIX OOMEHHBIX IIPOLIECCOB. OcoOeHHOCTH
KaTAbOMHIECKHX 1 aHAGOMMUECKUX PeakiH y MHKPOOPraHU3MOB U3 PasIMTHBIX (u3uoIoro-
TAKCOHOMMUECKHX Ipymi. MeTanoTpodus. Du3noIorHs ¥ MUKPOOHOJIOTHS TIporecca.
maxoma3. Luxn DuTHepa-/lyAoposa. OKUCIUTE/bHBIH MeHT030(hoChaTHBIH MyTh. Tk
TpUKapOOHOBBIX KHCIIOT H [IMOKCHJIATHBIN IIYHT. ATbTCPHATHBHBIC LTK myTH acCHMAJIAIHAH
JIBYXyTJIEPOHBIX coemuHeHHit (STHIMAIOHIIIOBEIH 1 MeTHJIACTIapTaTHBIN). Y HUKAIbHBIC
epMeHTHI i KOpaKTOPBI METAHOTCHESA. BoCCTaHOBIIEHHE YIIIEKHCIOTHI PH yJaCTHH
crienuduaecKoi neny nepeHoca 3JIEKTPOHOB Y XEMOJIATOABTOTPO(PHBIX METaHOTCHOB: CO2-
penyKTa3HbIH U CH3-S-CoM-penyxrasabii srabil [pefCTaBICHIS O pOJIH IPOTOHHOTO



rpajeHTa B 3TOM IIPOLECCe. Tpodudeckue B3anMOCHCTBHS B IPOLECCE MeTaHOIeHe3a B
IIPAPO/HBIX yCIOBUAX.

" Tema 5. Oco0eHHOCTH a30THOIO o0MeHa y Pa3IHYHbIX PHIAOJIOrHICCKHX rpynmn
NPOKAPHOT

BoccTaHOBIEHHE OKCHAHHOHOB a30Td (NO3-, NO2-) Kax moceZjoBaTe/IbHbIC 3Tanbl eIUHOTO
Tana eHHOr0 AHIXATEIBHOTO MPOIIECca MM Kak OTJeNbHEIE BAPHAHTHI PECTIAPATOPHOH
nennTprduKarmy. ['eHeTHICCKHE nerepMuHaHThL. DYHKIMH nar-, nir-, nor- ¥ NOS-TeHOB.
I[enmpmbmcmma/a&monmpuxaum HUTpaTa ¥ MeTaboIMIecKul cTaryc MHKpPOOPraHu3MOB.
AJbTepHATHBHBIH JIMCCHMUJISAIIMOHHOM HUTPaTPeyKIHH 1yTh Bo3Bpamenns N2 B atMmocdepy -
aHa’poOHOE OKUCIICHUE aMMHAKa. MuxkpoGuoorus i OHoXHMHEs porecca Asordukcanus.

TaxcoHOMHUYECKOE pa3Hoo0Opasue a30T(uKcaTopoB. MoNeKy IApHBIA MEXAHH3M OUOJIOTHYECKON
rKcamuy a30Ta. DBOMIONUS MPOLECca a30T(HUKCAIHH.

Tema 6. OcobeHHOCTH aHAGOIMIECKHX IIPOLECCOB y NpPOKAPHOT
BHOXUMHYECKHE MyTH OHOCHHTE32 IyPHHOBBIX 1 HPUMHIMHOBBIX HYKICOTH/IOB ¥
MuKpoopraan3MoB. OCHOBHBIC Ty TH GHOCHHTE3a TPYIII aMHHOKACIIOT Y pasiHiHbX ¢u3uomnoro-
OGUOXMMHYECKUX TPYIII IIPOKApUOT.

Tema 7. Buogerpananus KCeHOOHOTHKOB MHKPOOPraHH3MaMu
IlyTa MEKPOGHOTO KaTa6oI3Ma KCeHOOMOTHKOB PasiuIHOro XMMHIECKOTo CTPOCHHSL.
CHHTETHYECKHE TAKTaMBI ¥ MX JIeTpajiaisi MEKpoopraHu3Mamu. brojierpazanus
cboc@opoprann%cknx coeuHeHuH. OUTHH U QUTA3BL. ApoMaTH9IECKHe HUTPO- ¥
AMHHOCOEIHHEHAS KaK OTEHIMAIbHO MyTareHHbIC 1 KaHI[epOTeHHBIe areHThl. HUTpOpeyKIHiA
KaK OCHOBHO# IyTh TpaHC(OPMALIMHU 1 KaK MEXAHM3M MeTaboIuecKoi aKTHBaIMH.
["ajloreHopraHuyeCcKue COeIMHCHHU - 3arpA3HUTENHA IPHPOIHBIX ctep U KUBBIX OPraHA3MOB.
Tpauncdopmarus JUIT kax o0bexTa [106aTEHOrO SKOIOTHIECKOr0 MOHUTOPUHIA. DnuMuAHALEA
TaJIOreHoB.

Tema 8. IlpuKIaHbIe ACTEKThI ¢usnoa0run B GHOXUMHHI GaxTepHit
Kparkas XapakTepucTiKa HCIIOIb30BaHMsl MUKPOOHBIX KJIETOK H MHKpOOHBIX ()EpPMEHTOB B
[HIIEBOH ITPOMBIIIICHHOCTH (xnebonexapHasi, MACHas1, MOJIOTHAsA IIPOMBINLIEHHOCTD,
BHHOJIENHE, TMBOBAPEHHE, MPON3BOJICTBO [IMIIEBHIX OPTaHHYECKUX KHUCIIOT U CITUPTOB,
KOHCEpBHPOBAHUE MPOyKTOB nuTanus). Vcnonb30BanHe MUKPOOPraHU3MOB B IPOU3BOJICTBE
JIeKapCTBEHHBIX MPETApaToB. AHTHOHOTHKA MHKPOOHOTO MPOHUCXOMKACHHU. BuTtaMuHBbL.
Hcnons3oBanie GepMEHTATUBHON aKTHBHOCTH TIPOKApHOT B GHOTEXHOJIOTHH 3aIIUTEL
okpyoxaromeii cpesibl. bBHOACCTPYKIH 3arpsA3HSIONIMX BEIIECTB.

4.3. Copep:kaHHe NPAKTHIECKHX 3aHATHI

udp T
pazzen HanMeHOBaHHE U COASPIKAHUE IPAKTHICCKAX DYSos
a, HaumeHOBaHHE pa3/iena, pabor (o4nas Gopma o6yueHus) u MKOCTI_’
TEMBI TeMBI JUCLUTUIHEI 11aGopaTOpHBIX paboT (0IHO-3204HAL dopma ’0:1‘;];1_‘
JIACIH oOyueHus) s
[UTHHBI
1 2 3 4
P1 | OcuoBbl coppemenHoii | Posie  BOAOPOAR u  xucaopona B | 1/0.5
KOHIeNIHH OHOJIOTHYECKHX penoKc-npeBpaIIeHUsIX.
JHepreTHyecKoro o0Mena TTpuHIHAIIEL KOJNMYECTBEHHON OLICHKH
a’po0OHBIX MPOKAPHOT. NOTEHIHATEHON 3HEpreTHIECKOM
> (EKTUBHOCTH JIBIXaTEIBHBIX IPOLECCOB c
= yueTOM CIEIHQUKH OKHCIAEMBIX CyGCTPaTos, T




1

3

cucTeM IiepeHoca OJIEKTPOHOB ¥ TPHPOZEI
TepPMUHAIBHBIX  AKICHITOPOB. [TpuHIMITBL
OpraHH3aluH IIBIXATEIEHOrO armapara
aspoOHbIX ¥ (haKyIbTaTHBHO aHa3pOOHBIX
xemoopraﬁore'repommbﬂbm OaxTepui.

P2

AHOKCHYECKHE
ApIXaTeNnbHBIe  IPOIECCHL.
BposxeHue. OKWHCITATETBHBIA
cTpecc B TOKCHIHbIE (OPMBL
KHCI0poJa

JloHOpHO-aKIeNTOpHAs npodiema
IpHMEHATENLHO K PA3HBIM THIAM
Gpoxennsi. MecTo pasHbIX THIIOB OpoXKeHHs B
SBOJTOIUH OPraHAYECKOro Mupa. bHoXuMHs
IIPOLIECCOB CITMPTOBOTO, MOJIOYHOKHCIIOTO,
TIPOIHOHOBOKHCIION0, MACISTHOKHACIIOTO,
YKCYCHOKHCIIOTO ¥ CMEIIaHHOTo GpOIKCHHMI.
ToMoareTaTHoe OpoKeHHE KaK OJUH M3
crioco60B (uKcaIy HEOPraHMIeCKOro
yriaepo/a, KohakToph! 1 OHOXHMHUS ITOTO
mporiecca. Y KCyCHOKUCIOE Opo’KeHHe.
OcoBeHHOCTH (PH3HOTIOTHE 1 GHOXHMUU
nponecca. J[BoCTBEHHOCTb CYTH nporecca
YKCYCHOKHCJIOTO OpOIKEHHS. IpakTuyecKas
Ba)KHOCTBH OPOAMIIBHBIX IIPOIIECCOB.

1/0,5

P3

dotoTpodus y IPOKAPHOT

OcHoBHbIE (POTOCHHTETHIECKHE MHIMEHTRI
H HX APXHTEKTYpPa B KJICTKE doroTpoduoi
paxrepun. Pororpodus Y IypIIypPHBIX,
3eJeHBIX HHTYATHIX, 3€ICHBIX OakTepui H
remuoGaxTepuit. OKCHUTCHHAs dororpodus
nuaHo0aKTEPUH. Kgasu-doroTpodus.

11

P4

Oco0eHHOCTH
3HEPreTHYECKOro
merabonuzMa  ITPOKapHOT.
IIyTu xaTabo/mM3Ma TeKCo3 y
npoKapuoT. MeTaHOreHes.
MeranoTpodus.

| rimoKcHIATHBIA IIYHT.

Crnennduxa H pasHoobpasue MHKPOOHBIX
00MEeHHBIX NPOIECCOB. OcobeHHOCTH
xaTaGoNMuecKuX U aHabOIMYECKHX peaxiui y
MHKPOOPTaHH3MOB H3 Pas/IAIHBIX ¢usmosoro-
TAKCOHOMHYECKHX  TIpyIIL. MertaHOTpOdHS.
®usponorusi ¥ MHUKpoOHONOrHs Ipomecca.
[nuKonus3. [ DuTHepa-/ly10poBa.
OKHUCITUTEBHBIHA nento3odocdaTHbii  IyTh.
[uxn TpUKapOOHOBBIX KHCJIOT %8
Ansrepuarusasie IITK
Iy TH aCCUMILIALIAA IBYXYTJIEPOJHBIX
CoeIMHEHUH (3THIIMATOHMIIOBBIH u
MeTHIACTIapTaTHBIH). Y HHKAILHBIC (hepMEeHTHI
¥ Ko(haKTOphl METAHOI€HE3a.

2/1

Py6exHblii KOHTPOIb Nel

1




2

3

)

Oco6eHHOCTH a30THOTO
obMeHa y pasiIiIHBIX
(u3HOTOrHIECKAX IPYIITT
IIPOKapHOT.

Boccranosienne oxcuanuoHos asora (NOs-,
NO»-) KaK I0CJIeA0BaTe/IbHbIC TANbI
¢IHHOr0 7TANa eJHHOro AbIXaTeJILHOro
mpolecca HIH Kak 0Te/IbHbIe BAPHAHTEI
AeHHTpHPHKAIMHA.
JlenuTpuduKais/aMMORHbHKaKS HUTPATa A
MeTaboImIecKuii cTaTyC MUKPOOPraHu3MOB.
AnbTepHATHBHBIA JMCCHMUISIIIEOHHON
HATpaTpeAyKIUH IyTh BO3BPAIICHHL N2 B
arMocdepy - aHa3pOOHOE OKHCIICHHE aMMHaKa.
Mukpo6rosorus 1 OHOXUMHESA Iporecca
Azorduxcanus. TaKCOHOMHUYECKOC
pasHOO6pasne a30TGUKCATOPOB.
MouneKysipHbIi MEXaHH3M GHOIOrUIECKOMH
hrKcanuy a30Ta. DBOJIONKSA IPOLECCca
a30TduKcalUh.

1/0,5

P6

Oco0eHHOCTH
aHab0IMYECKUX IIPOLECCOB
y TPOKApHOT.

BbuoxumMH4Y€eCKHE
Iy pUHOBBIX |
HYKJICOTH/I0B y MHKPOOPrHaH3MOB.
OcHoBHBIE  myTH  OuocuHTEe3a  TpyH
AMHHOKHMCIOT y pasiHuHBIX  (u3nonoro-
GHOXUMHYECKHX IPYII IPOKAPUOT.

nyTH OmocHHTE3a
NHPEMHIHHOBBIX

1/0,5

P7

buopnerpananusi
KCEeHOOHMOTHKOB
MHKPOOPraHU3MaMH.

Iyt MHKPOOHOr0 KaTaboauzMa
KCEHOOHOTHKOB PA3JIHIHOr0 XHMHIECKOro
crpoenmsi. CHHTETHYECKHME JIAKTaMbl H HX
Herpazarus MHKPOOPraHU3MaMH.
Buonerpananus dochopopraHuyeCcKuX
COETMHEHHUH. ®utuH %4 ¢urassl.
ApoMaTHyecKHe HUTPO- M aMHHOCOCAHHCHHA
KaK MOTEHIHAIBHO MyTarcHHBIE u
KaHIeporeHHsIe areHTsl. HUTpopenayKius Kak

| ocHoBHO# TyTh TpaHChopManumHm H Kak

MeXaHH3M  MeTaboNM4YecKOH  aKTHBAlHH.
[anoreHopraHuYecKue COEIMHEHHS -
3arpA3HUTENH [PAPOIHBIX chep H IKHMBBIX
opranu3MoB.  TpaHcdopMalus JAT xax
06beKkTa  INI0GAIBLHOTO 9KOJIOTHYECKOTO
MOHHTOPHHIa. DJIHMHUHAIMS TalOrcHOB.

1/1

P8

TTpuKIaHBIC ACTIEKTHI
dusmonorny B GHOXHMUY
GakTepHi.

Mcnosib3oBaHHEe MHKPOOHBIX KJIETOK H
MHKpOOHBIX  (epMEeHTOB B MHIEBOH
NPOMBIILIEHHOCTH. Hcmonp30BaHue
MHKPOOPraHH3MOB B IPOM3BOJICTBE
JIeKapCTBEHHBIX [PENapaToB. AHTHOHOTHKH
MHKPOOHOTO  NPOHMCXOMKACHHS. ButaMAHBL
Wcnonb3oBanue GpepMEHTaTUBHON aKTHBHOCTH
IPOKapuoT B  OHMOTEXHOJIOIMH 3aIUThI
OKpYy’ KaromeH Cpensl. BuonecTpyKIus
3arpA3HSIONMX BEIIECTB.

2/1

PyGexnblii KOHTPOJIb Ne2

1/1

HUTOIro

12/8




4.4 Coge

DJKAHHE Ja00PaTOPHBIX padoT

[Mudp
pasjen

TEMBEI
JIUCITH
IJTHHEI

HanmenoBanwue paspena,
TEMBI JHCLUIUTAHEI

HanMeHOBaHHE U CoJiepKaHHe IPAKTUYECKHUX
pabot (ounas hopma o6ydenus) u
11abopaTopHbIX paboT (09HO-3204Hast hopma
obydenus)

Tpynoe
MKOCTh
, YaCHI:
04H/0-
3a0YH.

2

3

P1

OcHoBbI
KOHIeNIUH
JHEPreTHYeCKoro obmMeHa
a3pOo0OHBIX NPOKAPHOT.

COBpEMEHHOI

Poar  Bomopoma wm
OMOJIOrHYeCKHX

KHCJIOpoia B
peloKc-npeBpalIeHHsIX.
INpuHnuUIEL KOJIMYECTBEHHOI OLIEHKA
HNOTEHIHATBHON SHEPreTHYECKOM
3¢ PeKTHBHOCTH IBIXaTeIBHEBIX IIPOIIECCOB C
YYETOM CHenupUKH OKHCISIEMBIX CyGCTpaToB,
CHCTEM IEepeHOCa JIIEKTPOHOB M IMIPHPOIEI
TCPMUHAIBHBIX  aKIENTOpOB.  [IpHHIAIEI
OpraHM3aIHH JBIXaTeIbHOI0 anmnapara
a’poOHBIX M  (aKyJIBTAaTHBHO aHA’POOHBIX
XEMOOPraHOTeTEPOTPODHBIX OaKTEPHIA.

1/1

P2

AHOKcHYeCKHe
IbIXaTeIbHbIE  IPOIECCHL
bposxenne. OKuCIATENbHBIIH
CTPECC M TOKCHYHBIE (hOPMEI
KUCIOopoaa

JonopHo-aKuenTopHas npobaema
NPHMEHHTEJIbHO K PA3HBIM THIIAM '
Opoxxenus. MecTo pa3HBIX THIIOB GPOKEHUS B
9BOJIFOL[MH OPTaHMYECKOro MUpa. Buoxumus
IPOIIECCOB CIUPTOBOIO, MOJIOYHOKHCIIOTO,
IIPOIMTHOHOBOKHCIIOT0, MAC/ITHOKUCIIOTO,
YKCYCHOKHCJIOTO M CMEIIAaHHOTO OPOKEHHUH.
I'omoaneraTHoe OpOKEHHE KAK OHH W3
Croco00B (PUKCANH HEOPTaHHYECKOTO
yriaepozna, KohakTopsl ¥ GHOXMMHES 3TOTO
nporiecca. YKCyCHOKHCIIOE GpoKeHue.
OcobenHOCTH (pU3HONIOTUM B GHOXHMHH
nporecca. J[BoHCTBEHHOCTE CyTH Iporecca
yKCycHOKHUCTI0r0 6posxenus. [Tpakruyeckas
BaKHOCTh OPOJMIIBHBIX TPOIIECCOB.

1/1

r3

®otoTpodus y mpoxapuoT

OcHoBHBIE (POTOCHHTETHYECKHE IHIMEHTBI
H HX apXHTEKTypa B KjeTke (oToTpodHoi
Oakrepun. DoToTpodUS Yy HypPOypHBIX,
3€IEHBIX HHUTYATBIX, 3€NECHBIX OakTepuii u
renuobakrepuil. OkcurenHas  ¢oroTpodus

2/1

nuanobaxrepuit. Kpasu-ororpodus.




P4

OcobennocTr
SHEPreTUYECKOT0
MeTaboiu3Ma  IIPOKapHoT.
[Iytn xaTabonusma rexcos y
NpoKapuoT. MeraHoreHes.
MeranoTtpodus.

Cneunduxa m pasHooOpasue MHKpOGHDBIX
00MeHHBIX NpPOLEeCCoB. Ocobennoctu
KaTaboIMYeCKNX U aHaOOIMIECKUX peaKiuii y
MHKPOOPraHU3MOB M3 Pa3JIMYHBIX (hU3HOIIOro-
TaKCOHOMUYECKUX TIpymn. MeTaHoTpodus.
Ou3noNOTHs M MHKPOOHONOrHS IIpoIecca.
'nuxomms. [Mukn SurtHepa-Jlyroposa.
OxuciuTenbHpi  NeHT030h0ChATHBIE Ty Th.
[Muxo TPUKapOOHOBBIX KHCIIOT %}
TTIMOKCUJIATHEINA IIYHT. AnbTepHatuBHble [[TK
Iy TH ACCUMMJISAIIHH JBYXYTJIEPOIHBIX
COEIMHEHUH (3THIIMAJTOHUITOBEIH u
METHJIACIaPTaTHBINA). YHHKAIBHBIE (DEPMEHTEI
¥ KO(aKTOpPEI METAHOTEHE3A.

PyOexnblii KoHTpOIL Nel

2/1

P5

OcobennocTa a30THOrO
obMeHa y pa3IHYHbBIX
¢usnonornyeckux rpymm
IPOKAPHUOT.

Boccranosaenne oxcnannonos azora (NOjs-,
NO;-) kak nociienoBaTe/bHbIE YTAMBI
€HHOTr0 3TalNa eAUHOr0 ALIXATEJbHOr0
npouecca WM KaK 0TAeIbHbIe BADHAHTDI
AECHUTPHPHKAINHA,
Hennrpudukanus/aMmonubukanys HuTpaTa u
MeTaboNUYECKHH CTaTyC MUKPOOPraHH3MOB.
ANbTepHATHUBHBIN JUCCHMUISIIMOHHOMN
HUTPATPEAYKIMH ITyTh Bo3BpaineHus N2 B
atMocdepy - aHaOPOOHOE OKUCIIEHHE aMMHUAKA.
MukpoGuosnorus u Guoxumus nponecca
Asotdukcanus. TakconoMugeckoe
pasHooOpasue a30T(hUKCATOPOB.
MoreKynspHBIi MexaHu3M GHOIOrHYECKO
(uxcamuu a3orta. IBomonus Mponecc
a30T(hHUKCALUH. :

1/1

P6

OcobenHoctu
aHa0OJIMYECKUX TIPOIIECCOB
Y IPOKApHOT.

Bbuoxnmugeckue nyTH OHocHHTE32
IyPHHOBBIX H MHPUMHIHHOBBIX
HYKJ/ICOTH/I0B y MHKPOOPrHAaH3MOB.
OcHoBHBIE  myTH OmocuHTE3a  rpymnn
aMHHOKHCIIOT Yy  pasJIMYHBIX  (DU3HMOJIOTO-
OMOXMMMYECKHX IPYIII IPOKAPHOT.

1/1




21

Buoperpananus
KCEHOOHMOTHKOB
MHKPOOpPraHH3MaMH.

IlyTn MHKPOOHOro KaTadom3ma
KCeHOOMOTHKOB Pa3IMYHOI0 XHMHYECKOIro
crpoenusi. CHHTETHYECKHE JIAKTaMBl W HX
Jerpamaus MHKDPOOpPTraHH3MaMH.
buonerpanamus bocthopoprannueckux
COETUHEHMUIA, Qutun u (buTassl
ApOMaTHYEeCKHe HUTPO- M AMHHOCOEIHMHEHHS
Kak MIOTEHIUAIBHO MyTareHHbIE u
KaHIIEpOreHHble areHTsl. Hutpopenyknus xax
OCHOBHOW IIyTh TpaHChOpMamUHd H  Kak
MEXaHU3M  MeTa0OIMYeCKOW  aKTHUBAIIWH.
I'anorenoprannyeckue COEIUHEHUS -
3arpsA3HUTENH TPHPOJHBIX C(Eep M IKHBBIX
opranusmoB. Tpanchopmanuss JIJIT xak
o0bekTa  rI0GaNBEHOrO 9KOJIOTHYECKOTO
MOHHUTOPHHIa. DIIMMHUHALHS 'AJIOT€HOB,

2/1

P8

IIprkianHble acIeKThI
(uznonoruu u GHOXUMHK
bakrepwuii.

Ucnonp3oBanue MHKDOGHBIX KIETOK H
MHKPOOHBIX  (epMEHTOB B  mHmeBoil
NPOMBINIIEHHOCTH. Hcnone3oBanne
MHKPOOPTraHH3MOB B IIPOM3BOICTBE
JIEKapCTBEHHBIX IIpenapaToB. AHTUOMOTHKH
MHKPOOHOIO  IPOHUCXOXAECHHS. BHTaMUHEL
Hcnonp3oBanue (epmMeHTaTHBHON aKTHBHOCTH
IIPOKapHOT B  OHOTEXHOJOTMH  3aIUTHI
OKpYy Karomeit CpenBL buonectpykuus
3arpsA3HAIOIMX BEIIECTB.

2/1

PyGeskubrii KOHTPOIB No2

HUTOI'O

12/8




5. METOJJUYECKHE VKA3AHUS OBYYAIOIIMMCSI
110 OCBOEHMIO JVCIUTLIAHBI
 Jlucrurumea «@H3H0JI0rHs 1 GuoxuMHust GaxTepuii» H3yJaeTcs B TCICHHC 2 cemecTpa B

hopMe JIEKIMOHHBIX, PAKTHIECKIX ausTHH ¥ TA00PaTOPHBIX PadoT.
OpraHu3aIHOHHO KypC COCTOMT M3 2 pyOeKHBIX pas/IeioB, KaK/IBIA M3 KOTOPBIX BKIIIOYACT 110 -
temsl: py6ex 1 - «OCHOBBI COBPEMEHHO# KOHIETIIMH SHEPTeTHHIECKOro o6MeHa a3poOHBIX
IIPOKAPHOTY, K AHOKCHICCKHE JBIXaTeNbHBIE TPONecchl. BpoXeHue. OKHCIUTEBHBIA CTPECC K
tToxcugHble HOpMBI KHCIIOPOAA», «DotoTpodus y IPOKApUOT, «Oco0eHHOCTH
SHEpreTHUecKoro Merabommsma npoxapuort. [Tyrn KaTaboaM3Ma rekco3 y mpoKapHoT.
Meranorenes. MeTaHoTpo(us»; py6ex 2 - «Oco6eHHOCTH a30THOTO oOMeHa y pa3mIHBIX
(DM3HONIOrHYECKHX IPYIII IPOKAPHOTY, «Oco6eHHOCTH aHa0O0NTMIECKUX IPOLECCOB ¥
TIpOKaproT», «brojerpajaus KCeHOOHMOTHKOB MAKPOOpraHu3MaMuy, «TTpUKIaHbIE ACTIEKTEI
du3mosnorny 1 GHOXMMUHK GaKTepum». .

VyeGHas MCLMIUIAHA BKTIOYAET B KadeCTBE 06s3aTeBPHOr0 MHHUMYyMa TEMATHKY
TEOpETHYECKOr0, MPAKTHYECKOro M KOHTPOJBHOr0 y4eOHOro Marepuala. TeopeTHIECKHH
Marepuai JOBOJUTCS 0 MArucTpaHTOB Ha JEKIHIAX. ConeprxaHue jexmuit B 0000IEHHOM BN
pKouyaer B ceOs OCHOBHBIC NOHATHA H TEpMUHBI; BeIyllMe HAY9IHBIC HICH, OCHOBHEIE
3aKOHOMEDHOCTH, TEOpHH, HPHHIMIIBL, [IOJIOXKEHHUS PACKPBIBAIOMIMX CYITHOCTD SBIICHAH B
o6pa3oBaHUH ¥ HAyKe, TeMaTHUYecKylo HH(OpMAUHUIO ¥ HAydHBIC daxrel. M3ydenue Ka)KIOM
TeMbl MpEIONaraeT O03HAKOMIICHHE C peKOMEHTyeMOH nuTeparypoil. B OpraHM3alOHHOM
aHe NpaKTHYecKue 3aHaATHs — 5T0 COBMECTHOE IPOSKTHBHO-JIEATENBHOCTHOE PCIICHIC
MArucTpaMi M MPENoJaBaTeiieM 103HABATENbHBIX 3ajad, BO3HHMKAIOUMX B XOZC y4aeGHOro
npomnecca. B xoze MPaKTHHECKIX 3aESTHH CleAyeT yHensTh OONBINOe BHHUMAHHC YCBOEHHUIO
cTyieHTaMu 6a30BBIX noHsTHi yueGHOro Kypea. Ilpu 3ToM Halo OpHEHTHPOBATh CTY/ICHTA HE Ha
«3aydYuBaHHE» TOTO WM HMHOTO onpejeneHus, a Ha Heo6XOIUMOCTh €ro CaMOCTOATEIIEHOIO
KOHCTPYMPOBaHHSL.

®opMBI [IPOBE/ICHHS MPAKTAICCKAX 3aHSATHUM!

— ompoc;

— ycTHBIE COOOIICHHUS ¥ JOKIIANEL, npesenTtamuy (5-7 MHHYT) B UX 00CY)KICHHE;

— oBCcyXKIeHHE CUTYallHOHHBIX 33711 HPUKJIAJHON TEMATAKH;

- TEMATHYECKHE TUCKYCCHH.

Oco60oe MECTO B CTPYKTYpe TPAaKTHHIECKOro A THA IPUHAIEXHAT YIEOHBIM JI0KIANIaM.
IIpy BX HOATOTOBKE MAardCTPAHTEI JIOJDKHBI TIPOJIEMOHCTPHPOBATE BCE CBOH 3HAHUA U YMEHHI,
CcBS3aHHBIE ¢ TBOPUECKOH CaMOCTOATENBHOCTHIO, M B NepBYIO OdYepesb — YMEHHS TUTATh H
OHWMATh ydeOHBIC M HaydHBIC TEKCTEL CHCTEMATH3UPOBATh H  KOHIICNTYATH3HPOBATh
cojepaiecss B HUX 3HaHWA IO dusmonoruy ¥ OHOXUMUH GaxTepuii B COOTBETCTBHH C
ANTOpHTMOM ¥  ILIAHOM  JIOKIaja. AJITOpHTM MOXKET  OBITh BEIpabOTaH CTYACHTOM
CAMOCTOSITENBHO HITH IPS/IOKEH NPEToAaBaTeIeM.

TIpeamaraeMpie (GOpMBI NPAKTHICCKHX 3aHSTHI MOTYT HCIIONB30BAaTBCA B PA3IMHEHBLIX
codYeTAHHAX HAa YCMOTPEHHE MPENoaBaTells.

VyeGHBIM IUIAHOM IO  JMCIUILUIMHE «@uzmonoruss ¥ OHOXMMHS GaxTepHn»
TIpe/lyCMOTpEHa CaMOCTOATEIbHAA BHeayUTOpHAs paboTa MAaruCTpaHTOB. B oTHOIEHHH K
yuTaeMOMYy KYpCy JIeKIii, KOTOpBIA OXBaTBBACT paskHelimye KOHIENuu: (u3Honorud H
GHOXUMHAH MFAKPOOPTaHH3MOB, CaMOCTOSTCIBHAA paGoTa MarMCTpaHTOB 3aKJIOHAcTCi B uxX
BCECTOPOHHEM TIJIyOOKOM H3YHCHHH. JleIMOHHEIA Kypc, 0€3ycloBHO, OCHOB3, KOoTOpas
[IOMOraeT MAarkCTPaHTy OPHEHTHPOBATHCA BO BCEM MHOT000pa3uy OGHOXMMAYECKHX MPOLECCOB,
IPOTEKAIOMMX B KICTKE. OmHAX KOHCIIEKTOB JIEKIWil HEJOCTATOIHO HM Ui paboTHl Ha
PAKTAYECKAX 3aHATHAX, HH JULA yememHON cady 3a4eTa. ToBKO CaMOCTOSTENbHAs paboTa
MArHCTpaHTa CTIOCOOCTBYET PasBUTHIO y HETO HABLIKOB AHAJIN33, 3AIOMIHAHMIO (PAKTHICCKOrO
MaTepHaa, BHpaboTKe CaMOCTOSITENBHOM TOUKH 3pCHHUS Ha CIIOPHBIC npoGiemMbl GHOJIOTHH.

JITOroM caMOCTOSITENBHOH PabOTHI SABIIOTCS HeGoNBIIHe JOKIAIB], KOTOPBIC BHIHOCATCA
Ha MPAKTUYECKOe 3aHATHC M obcykmatoTes B rpynme. JIokIae! IOLKHEL cozepxarh Haubosee



paKHBIE, MHTEpECHBIS, a HHOIZA M CIOPHBIC ACTIeKThl PACCMATPHBACMON TEMBL IMocne
KOJUIEKTHBHOTO 00CY/IEHIS IPENOaBaTellb OlIeHMBAET Ka4eCTBO BBINIOJIHEHHON PabOTHL.

OCHOBO# CaMOCTOSITEJIBHOM paboThl MarkCTPaHTOB SBIACTCH pabora ¢ y4eOHHKOM K
yueOHBIME TOCOOMAMH, HTCHHC H KOHCIICKTHPOBAaHHE HAyJHBIX MoHOrpaduii H crarei,
JICIIONIB30BAHHE HIeKTPOHHBIX HCTOTHHKOB, CoePIKALIEX 3HAUATENILHBIC MACCHBDI uHbopMAaIAH
10 pasHBIM pa3jiesiaM mukpo6uooruy. [Ipu CaMOCTOSTEIHON IOATOTOBKE CIIEAYET cobmopaTh
PEKOMEH AN

Crie0BaTh METOIMYECKAM yKa3aHUsIM, AMEIOIMMCS B YUEOHBIX U3IaHUsIX.

Kpurtuyecky OICHHBATH uHGMOPMAIMOHHEIE MAaTepHAIIEL, 0COOEHHO IIOIyYEHHBIC U3
9IEKTPOHHBIX PeCyPCOB.

VMeTh COMOCTABIATH TOUKH 3PEHHA Ha Ty MM pHyI0 npobiaeMy (Gu3MONOrHH H
GroxuMUH GaKTepuil, IPEICTABICHHBIC B Pa3HbIX HMCTOYHMKAX.

Jlns TEKyIIero KOHTPOIA (st OYHOIM, O4HO-3a0uHOM (opM 0OydUeHws) MCIOIB3YeTCH
Ga/UIBHO-PEHTHHIOBAs CHCTEMa KOHTPOIL 1 OIIEHKH aKaJeMHIeCKOi aKTUBHOCTH.

[Ips MOArOTOBKE K MPAaKTHICCKUM, aGopaTOPHBIM 3aHATHSM HA/0 MpPOHHTATR
COOTBETCTBYIONIME Pa3felbl PEKOMCH/IOBAHHEIX y4ae6HBIX m0cOo0Mii U TBEPAO YCBOUTH 0a3oBEIE
GHOJIOTMYECKME TEPMMHBI M TIOHATHA. Ha ocHOBE IPOUMTAHHOTO MaTepHaia COCTABJACTCH
KOHCIIEKT TI0 BOIPOCAM IPEJICTOSIIEr0 NPaKkTHIeCKkOro 3aHsATHS, TP HE0OXOMMOCTH rOTOBHTCS
TexcT foKaza (CoobmeHus) 1 MyJIbTEME/MiHAs IPE3CHTAIA.

Buitbl 1 hopMBbI OTPaOOTKH TIPOIYIICHHBIX 3aHATHH:

MargcTpasT, IPOITYCTUBIINK 3aHATHL, 06s3aH 0TpaboTaTh 3aJ0JDKEHHOCTD B 3apaHEe
OrOBOPEHHOH C NperojaBaTeieM dopme. IlpexycmarpusacTes JBa BapWaHTa: TNEPBBIA —
IMCEMEHHO: MarkcTp MHIIET JOKIajx OT PyKH IO yKa3aHHBIM MPETIO/IaBaTeNieM TEMaM (Temam,
KOTOphle OBLIM PacCMOTPEHBI Ha JIPOMyIIEHHOM CTYICHTOM 3aHATHH). BTOpPOH — YCTHO:
MarucTpaHT OTBEYAeT Ha BOMPOCHI IIPaKTHYECKOr0 3aHATHS, € aKICHTOM Ha TeMax, BEIOMpaeMbIX
npenonasareieM. CaMOCTOATE/IBLHAL paGoTa IOJIpa3yMeBacT MOArOTOBKY K NPaKTHYECKUM H
naGopaTopHEIM paboTaM, K pyGeKHOMY KOHTPOITIO, K 9K3aMEHY .

PexomeHiyeMas TpyAOEMKOCTh CaMOCTOSTENBHOM paboThI IPE/ICTABICHA B tabnune:
PexoMeHIyeMblil peKHM caMOCTOSTENLHOI PaboThI

PexoMeHayemas
HaumeHOBaHHE IRy AOeMKaTR:
BHJIa CAMOCTOSTENbHOH paboThl ApAEL H
_ (oun/04H-
3a0YH.)
CamMocTosiTe/IbHOEe H3yHeHHe TeM (pa3/aeioB) AMCIATLINHBL:
OCOBGEHHOCTH JHEPreTHIECKOro Merabonm3Ma a’3poOHBIX H aHa’pOOHBIX
MPKapHOT.
dototpodus MPOKapHOT.
TTyrH KaTaGomi3Ma reKco3 y MpOKapHoT. 67/81
Meranoreses. MeraHOTpO(HSL.
Oco6eHHOCTH a30THOTO OOMEHA Y IIPOKApHOT.
Oco6erHOCTH aHa00IMYECKHX MPOLIECCOB Y MPOKApHOT.
Buonerpajiamus KCeHOOHOTHKOB MUKPOOPraHM3MaMH.
BLIIONHEHHE CAMOCTOSATENBHBIX pas/IclioB [OATOTOBKA K MPaKTHYECKHM 12/8
3QHSITHSM, IOATOTOBKA K JIA0OpaTOpPHEM paboTam
TToaroToBKa K pyOe:KHOMY KOHTPOIIO (110 1 u. HA KQKIBIA py6ex) 2/2
[ToaroToBKa K DK3aMEeHY 27/27
BCEI'O 108/118




6. POH/I OIEHOYHBIX CPE/ICTB
IS ATTECTAIIMA ITO TUCHUATIIJIMHE «@U3UO0JIOTUsI U BUOXUMMUSI
BAKTEPUN»

6.1. IlepeyeHb OLEHOYHBIX CPEACTB
1. babHO-peHTHHIOBas CHCTEMa KOHTPOJIS M OIEHKH aKaJeMHYeCKOd aKTHBHOCTH MarucTpoB
B KI'V (m71s1 09HOIA, 04HO-3204HO# Gopm 06yueHns).
2. Ilepevens 3ananuit K pyOexHbM KOHTpossaM Ne 1, Ne 2.
3. IlepeyeHs BOIPOCOB K 3K3aMEHY.
4. Temarvka MHIMBUIYaTBHEIX 3aJaHAH (TEMBI OTYETOB, pedepaTo, KOHTPOJIFHEIX paboT
CTYZICHTOB) JUIsl TEKYILETO KOHTPOJIS yCIIEBAEMOCTH

6.2. Cucrema 6a/1IbHO-PETHHIOBO# OLIEHKH
paboThl MArHCTPAHTOB IO JHCHHILIHHE

OYHAS ®OPMA OBYYEHMSA
HaumenoBanue Conepxkanue
Pacnipesienienue 6ayuios 3a cemectp
Pacnpenenenue 6an- Brinonnenue
JIOB 33 CEMECTPBHI 110 Y 3alIuTa ;
BujaM yueOHoi pabo-| Bung Iloceme- | orueroBmo | PyGexubiii | Py6esxHbrii
Thl, CPOKH C/IauH yue- | yueOHoMH HHe TpaKTHyec- KOHTPOJIb |' KOHTpPOJb | DK3ameH
OHo#1 paboTe! (10BO- | paGoThl: | jekuwmit KHM H Nel Ne2
ASTCS [0 CBEAEHUS nabopaTOpHBEIM
MarucTpaHTOB Ha rep- pabortam
BOM yueOHOM 3aHs- | BannipHas
012 036 oll oll 0
THUH) OLIEHKa: A % i A Jo20
ITpumeua- . | 3 0amnmasza Ha 4-m Ha 8-M
6 mexuit
HUS: 3aHATHE IIpaKTUYyec- | MmpaKTHYec-
no 2 banna
12 x 3 Gayu1a | KOM 3aHATHH | KOM 3aHATHH

Kpurepuii nepecye-
Ta 6aJoB B Tpagu-
LIMOHHYIO OLIEHKY 10
uToraMm paboTel B
CEMECTpE M DK3aMeEHE

60 u meHee 6anoB — HEYOB/IETBOPHTEINBHO;
61...73 — yIOBIETBOPHUTEIIBHO;

74... 90 — xopouo;

91...100 — oimyHO

Kpurepuu nonycka k
NIPOMEKYTOYHOH aT-
TecTalluH, BO3MOXK-
HOCTH MOJTy4eHHS
aBTOMaTH4YECKOro
3ayera (IK3aMeHalH-
OHHOM OLEHKH) TI0
JUCLMIUTHHE, BO3MO-
JKHOCTb MOJTYYEeHHS
O0HYCHBIX OalIoB

Jnst normycka Kk MpOMeKyTOUHOM aTTecTalyuu (3K3aMeH) MarHCTPaHT JOJDKEH
Habparth 110 UTOraM TeKyIIero  py6exHOro KOHTpOs He MeHee 50 Gamios
¥ IOJDKEH BBIMOJHUTH BCE NPAKTHYECKHE PabOThI.

st niosyyenus sK3aMeHa «aBTOMaTHYECKM» MaruCTPaHTy He06X0quMO
HabpaTh 3a ceMecTp creayoliee MUHMMAaIbHOE KOTHYECTBO GalioB:

- 68 u1s nonyyeHus 3K3aMEHALMOHHON OLIEHKM Y/IOBJIETBOPHTEIBHO.

ITo cornacoBanmio ¢ mperojiaBaTeieM MaruCTPaHTy, HaGpaBIIEMy MHHEMYM
68 6ai10B, MOryT GbITh TOGABIEHBI JOMOIHUTENBHBIE GAJUIbI 32 AKTHBHOE
y4acTHe B HAYYHOW U METOIMYECKOH paboTe, OPUrHHAILHOCTh MPHHATBIX
PELLICHHUI B XO/I€ BBINOIHEHHS PAKTHYECKUX H J1aG0paTopHbIX pabor, 3a
y4acTHe B 3HAYHMBIX y4eOHbIX U BHEYYEOHBIX MEPONIPUATHsIX Kadeaphl 1
BBICTaBHTh «aBTOMaTHYECKH» OLIEHKY «XOPOIIO» HITH «OTIUYHOY

DOpMBbI U BHBI
yuebHo paboTel Ang
Heycnesarouux (Boc-
CTaHOBHBLUHMXCS Ha
Kypce oOyueHHs1) Ma-

THCTPAHTOB JUIS [IOJTY-

B ciyudae, ecnm K MpoMexyTOYHOH aTTecTalMu HabpaHa cymma Medee 50
GannoB, MaructpaHty Heo6XOmHUMO HabpaThk HejocTaiollee KOJHYECTBO
Ca/uioB 3a CYeT BBIMONHEHHS JOMOJHMTENBHBIX 3aJaHMii, 10 KOHLA
nociefiHel  (3ayeTHOW) Hexenu cemectpa. Ilpu 3TOM  HEOOXOIMMO
npopaboTaTh MaTepHal BCeX MPOIYLIEHHBIX MPAKTHYECKHX H nabopaTopHbIX
pabor.




YEHHS HEJOCTAOLIUX
0alIoB B KOHLIE ceMe-

cTpa

@opMEI IONOJTHUTENBHBIX 3aJlaHUH (Ha3HAYAIOTCS TIperojiaBaTenieM):

- BbINOIHEHME M 3all¥Ta MPOINYINEHHBIX MPAKTHYeCKUX pabor (npu
HEBO3MOXKHOCTH JIOTIOJIHMTENBHOTO MPOBEAEHUsS [PaKTHYeCKOW paboThl
npenojasare/b YCTaHAaBIMBaeT (hOpMy JOMOJHHUTENBHOrO 3aJaHus 10
TeMaTHKe MpPOIyLIEHHOH NpaKTHYeCKoi paboTsl caMOCTOATENbHO) - 2 Ganna
3a NPaKTHYeCKyro paboTy.

- IPOXOJK/IEHHE pyDexkHOro KOHTposis (6asibl B 3aBHCHUMOCTH OT py6eska).
JIukBuaumMa akaneMUYECKUX 3a0JDKEHHOCTEH, BOHUKIIUX M3-33 PA3HOCTH
B Y4€OHBIX [U1aHaX MPH MEPEBOIE HIIM BOCCTAHOBJICHUH, POBOAMTCS MyTeM
BBITOJIHEHHS JIOTIONIHUTENBHBIX 3aJaHui, ¢opMa H 00BeM KOTOPHIX
onpeJeseTcs npenoaaBaTesieM

OYHO-3AOYHAS ®OPMA OBYYEHHUA

HaumeHoBauue

Conepxanue

Pacnipenenenue 6auioB 3a cemectp

Pacnpenenenue 6an-
JIOB 32 CEMeCTPHI [0
BUJIaM yueOHo# pabo-
ThI, CPOKH C/IauH yue-
OHoli paboThI (M0BO-
JATCS 10 CBEEHHUS
MaricTpaHTOB Ha mep-

BOM Y4eOHOM 3aHd-
THH)

Beinonnenue
U 3aIuTa
Bun IMoceme- | oryeropmo | Py6exwsiii | PyGexmbiit
yueOHoi HHE NpaKTHyec- KOHTPOJIb | KOHTpoJib | Dk3ameH
paboTsl: | nekumit KUM U Nel Ne2
1abopTOpHBEIM
3aHATUSIM
bBannenas
ol0 1o 40 010 ol0 030
OLICHKA: % A B A
IIpumeya- 5 6annop 3a Ha 2-M Ha 4-M
5 nekuuu
HUS: 3aHATHE MIPaKTHYeC- | TMpaKTHyec-
o 2 6anna
8 x 5 GanyoB | KOM 3aHATHM | KOM 3aHATUH

Kpurepuii nepecue-
Ta 6ayIoB B Tpagu-
LIMOHHYIO OLICHKY I10
uroram paboTsl B
CEMEcTpe U 3K3aMeHe

60 v MeHee 6aTOB — HEYIOBJIETBOPHTEIIBHO;
61...73 — ynoBIETBOPHUTENBHO;

74... 90 — xopo1o;

91...100 — oTnu4HO

Kputepun nomycka k
MIPOMEIKYTOYHOH aT-
TECTALIUH, BO3MOXK-
HOCTH TIOJTyYeHUs
aBTOMaTHYECKOTO
3ayeTa (9K3aMeHaLH-
OHHOM OLIEHKH) 1O
JIUCLMILUIMHE, BO3MO-
JKHOCTb MOJTy4eHHs
OoHyCHBIX GaioB

Jns nomycka K poMeXyTO4HO# aTTecTaluy (3K3aMeH) MarucTPaHT JIOJKeH
HabpaTk [0 UTOraM TEKYILEro U pyGexHOro KOHTposs He MeHee S0 Gamios
¥ [I0JDKEH BBITOJIHUTE BCE NPAKTHYECKHE paboThI.

Hns nonmyyenus 5K3aMeHa «aBTOMaTHYECKH» MaruCTPaHTy HeoOX0UMO
HabpaThb 3a ceMecTp clieJiylolee MUHUMAIbHOE KOJIMYECTBO GasIoB:

- 68 n1s MOTyYeHHs SK3aMEHALMOHHON OLIEHKH YIOBJIETBOPHTEIBHO.

Io cornacosanuio ¢ npemnojiaBaTeneM MaruCTPaHTy, HaGpaBLIEMy MUHUMYM
68 Gas0B, MOryT GBITH 106ABIIE€HBI AONOIHUTENbHEIE OaUIbl 33 AKTHBHOE
y4acTue B Hay4HOH ¥ METOIMYECKOH paboTe, OpUrHHANIBHOCTE PUHATBIX
peLIeHKH B XO/i€ BBIMOJTHEHHS NPAKTHYECKUX U 1aG0opaTopHBIX pabor, 3a
y4acTHe B 3HaUMMBbIX y4eOHBIX H BHEYUEOHBIX MEPONIPUATHAX Kaheapsl U
BBICTABHTh «aBTOMATHUYECKH) OLIEHKY «XOPOLLIOY» HMIIH «OTJIHYHOY

DopMbI U BU/IBI
yuebHol paboThl s
HeycreBaouux (Boc-
CTaHOBMBLUHMXCA HA
Kypce o0yueHHs) Ma-
THCTPAHTOB VIS MOJTy-
HYEHHA HEeJOCTaLIHUX
OansnoB B KOHLIE cEMe-
cTpa

B cnyuae, ecnu k mpoMexxyTOuHOM arrectaumu HabpaHa cymma MeHee SO
GanioB, MarucTpaHTy HeoOXomuMO HabpaTh HENOCTAlOIee KOJNHYECTBO
GamioB 3a cyeT BBHINOJHEHHA MOMOJIHMTENBHBIX 3aJaHUM, J0 KOHLA
nocneaHed (3aueTHoif) Henmenu cemectpa. Ilpu 3TOM  HeoGXomMMO
npopaboTaTh MaTepHan BCeX NMPOIMYIIEHHBIX MPAKTHYECKHUX U 1a00paTOPHBIX
pabor.

@opMBI AOMONHHUTENBHEIX 3aJaHHH (Ha3HAYAIOTCA NPerojaBaTeiem):

- BBIMOJIHEHHE M 3alMTa MPOMYINEHHBIX MPAKTHYeCKHX pabor (mpu
HEBO3MOJKHOCTH JIOTIOJIHHTEIPHOTO TIPOBEIEHHsI MPaKTHYECKOH paboThl
Opernoaaeare/lb yCTaHABAMBACT (OPMY [JOMOJIHUTENLHOrO 3afaHHd 10
TEeMaTHKEe NPOIYLIEHHOM NPaKTHYeCKOi paboTkl caMocTosTeNbHO) - 2 HGasuta




3a PaKTHYeCKylo paboTy.
- IPOXOXKJIeHHe pyOesKHOTro KOHTPOIs (0ajuibl B 3aBHCUMOCTH OT py0Oexa).

JlukBuaaMsa aKaneMHYecKUX 3a/I0JDKeHHOCTEH, BOSHUKIINX H3-3a Pa3HOCTH
B yueOHBIX MJIaHAX MPH MEepeBofie WM BOCCTAHOBJIEHHH, IPOBOAUTCS ITyTeM
BBINONHEHUs JONOJHUTENBHBIX 3ajaHuii, QopMa H 00bEM KOTOPBIX
omnpeieNsieTcs MnpernojaBaTe/ieM

6.3. Ilpoueaypa onieHUBaHHA Pe3y/IbTATOB OCBOCHHS JHCIHIIIHHBI

PyGexxHple KOHTpOJIM TpPOBOAATCS B (OpME KOJNIOKBHYMa, BKIOYAKOIIEr0 YCTHOE
cobecemoBanne U paboTy ¢ 3amaHusMH. Ha kaxapii pyOexHBI KOHTPOJIb OTBOAUTCA mo 1
akagemudeckomy 4acy. IIpemopaBarens oneHuBaeT B 6ajuiax pe3yiabTaThl KaKAO0ro pyoexxHoro
KOHTPOJISL ¥ 3aHOCUT MX B BEIOMOCTh TeKylieH ycneBaeMocTH. [lepes mpoBeNeHHEM KaxJ0ro
py0eXHOTr0 KOHTpOJS MperojaBaTellb MpopadaThiBacT ¢ 00ydaroIMMCs OCHOBHOH MaTrepual
COOTBETCTBYIOIIUX Pa3eJIOB JUCLHUILIHHEI B QOpMe 3aHATHS-TUCKYCCHH.

Dx3ameH (10 WUTOraM 2 cemecTpa) mpoBoisTcs B ¢opMme ycTHOro cobecenoBanus. Bompockl k
3K3aMeHy Ccolepiarcs B Omierax Iyl cJaud SK3aMeHa, BKIIOYAIOMMX MO 1 TeopeTHdecKoMy
Bonpocy. Ha moaroroBky k oTBeTy oOydaromiemycs JA€TCs MHHAMYM 45 MHHYT. Pe3ynbrarhl
TEKylmlero KOHTpOJII  YCIIEBAEMOCTH M  JK3aME€Ha  3aHOCATCS  IPEerojaBarelieM B
9K3aMEHAIMOHHYIO BEIOMOCTbh, KOTOpas CAAETCS B OPraHU3aLMOHHBINA OTIEN UHCTUTYTA B JIEHBb
9K3aMEHa, a TAK)Ke BBICTABIIAIOTCS B 3a4€THYIO KHHXKKY 00yJaroImerocs.

6.4. IlpuMepbI OLIEHOYHBIX CPEJCTB JJIA PyOeKHBIX KOHTPOJIEH H IK3aMeHa

Ipumepnan memamuxa UHOUGUOYANbHBIX 3a0anuil (mem omuemos, peghepamos,
KOHMPOJIbHBIX pabom cnyoeHmoe) 0J1a meKyuiezo KOHmMpoaa ycneeaemocmu
1. Tlopsiok pacmosyoKeHHs: KOMIIOHEHTOB 3JIEKTPOH-TPAHCIIOPTHOM LIETIH
2. ®epMeHTSI, OCYILIECTRISIONIE BoccTaHOBIeHHE Fe3+ npu anaspoOHOM JBIXaHUH
3. IIpoananu3upy#iTe THIIB SHEPreTHYecKoro MeTabom3Ma MuKpoopranusMoB: Bacillus subtilis,
Enterobacter cloacae, Clostridim botulinum, Desulfotomaculum acetoxidans, Desulfuromonas
acetoxidans, Wolinella succinogenes, Heliobacillus mobilis
4. XapakTepHucTHKa MHUKPOOPTraHU3MOB, OCYINECTBIISIOLINX JUCCHMHIIALMOHHYIO
HUTPATPEAYKIIHIO j
5. MEKpOOpraHu3ME! - 00JIUraTHEIE a9p00bl © MEKPOApOQUIIEL.
6. MuUKpOOpraHU3MBI - 00IUraTHEIE B (haKyIbTaTHBHBIE aHa3POOKI
7. XapakTeprcTHKa raJo(pUIbHBIX TPOKapHOT.
8. XapaxrtepucTuka GpepMEHTOB, OCYINECTBIIOMUX Pa3HbIe MYTH Kataboau3Ma IeKCcos.

3aoanua ona pybedxcHoz0 KOHmMpona:

IIpumep eéonpocoé ona 1 -20 pybexcno2o0 KOHMpPOnA
1. OcoGEHHOCTH SHEPrETHYECKOr0 MeTaboIi3Ma IIPOKAPHOT.
2. ITyTu katabomu3ma rekco3 y IpoKapHorT.
3. AnsrepHatuBHble LI TK myTn accHMHEIAINM ABYXYTJIEPOAHBIX COCAMHEHUH.
4, ®usuonorus 1 6HOXUMHSI METAaHOTPOGHBIX OaKTepuit
5. DTHIMAJIOHMIJIOBEIH ITyTh ACCAMUJISIIUAY ABYXYTJIEPOJHBIX COCAMHEHHH MUKPOOPraHU3MaMH
6. MeTuiacapTaTHbI IyTh aCCHMIIIALUH ABYXYTJIEPOAHBIX COEAMHEHNH MUKPOOPraHU3MaMH
7. T IHOKCHIIATHBIM IIYHT U €r0 POJib B (PU3HOIOTHH [TPOKAPHOT.
8. ITyts DHTHEpa-/lyiopoBa KaTabosm3Ma IIIFOKO3EL.
9. CO,-peyKTa3HBIil 3Tall METAHOTeHEe3a: OHOXMMHS IIPOLIECCa.
10. MeranoreHne3 u METaHOTPOHS y IPOKAPHOT.




11. OKHCTUTENBHBIN CTPECC U TOKCHYHBIE (OPMBI KHCIOPO/a.

12. Cynepokcunanuon: ob6pazoBanue, GU3nOIOrHIecKas poiib.

13. GepMeHTATHBHBIE CHCTEMBI 3aIIMTHl MUKPOOPTaHH3MOB OT aKTHBHBIX (POPM KHCIIOpOAa.
14. Katanas3a u nepoKcuiasa: CTpoeHUe U QYHKIHH.

IIpumep éonpocoé ona 2-20 pyoexcHozo KOHMPOna
1. OCOBEHHOCTH a30THOTO OGMEHA Y Pa3IUUHBIX (PH3HONOrO-TAKCOHOMUYECKHX IPYIIIT
IPOKapHOT
2. XapaKTepHCTHKa yCIIOBUH, 00eCednBaroUX (HyHKIHOHATBHYIO aKTUBHOCTE (HEPMEHTOB
MHKPOGHBIX KJIETOK B TEXHOJOTHYECKUX MPOLEccaX.
3. MoJieKyJIsSspHbIi MEXaHU3M a30ThUKcaHH
4. AnbTepHATHBHbIH JUCCHMUIIAIMOHHON HUTPATPEAyKIMHU IyTh Bo3BpameHnus N; B atmochepy
- aHaIpOoOHOE OKHCIIEHUE aMMHaKa.
5. Hurpudukanus. Mukpobuonorus, 6uoxumus 1 Gpu3uoorus mpouecca.
6. HuTparpeayKius y pa3iu4HbIX (H3HO0NOro-TaKCOHOMUYESCKUX IPYIIT MPOKAPHOT.
7. Buonerpaaius KCeHOOHOTHKOB MHKPOOPraHU3MaMH
8. Buozerpanamus GochOopopraHIIecKuX coenuHeHI . OUTHH U QUTA3EL.
9. HUTpOpeayKIIHs KaK OCHOBHOH IyTh TpaHC(HOPMAIKK B KaK MEXaHH3M METaboIMIeCKOH
aKTHBAIlMH apOMAaTHIECKUX HUTPO- ¥ aMUHOCOEAMHEHAH
10. Mukpo6Has 6roierpazanus JakTaMoB.
11. Mukpo6Has Grozierpaanys raoreH0praHi4ecKuX COCTMHCHUH.
12. CucreMsl "S1-IPOTHBOSIIME" B PETYJIAIMH XKU3HEHHOT'O IIHKJIa IIPOKapUOT.
13. OcobeHHOCTH aHA0OINYECKUX ITPOLIECCOB Y MPOKAPHOT
14. BroCHHTE3 aUMHOKHCIIOT MUKPOOpraHM3MaMHu.
15. BHOCHHTE3 HyK/I€OTHIOB MUKPOOPTraHHU3MaMH.

Ilepeuenh BONPOCOB K IPOMEKYTOMHOMY KOHTPOJIO (IK3aMeHy) IO JHCHMILIHHE
«®u3nosiorns 1 GuoxumMus 6aKTEepHiD» Mo HTOraM 2 cemecTpa.

1. KonuuecTBeHHAs OIL[EHKA MOTEHIMAIBHOM SHEpreTHdeckoit 3 PEKTHBHOCTH JbIXaTeIbHBIX
TIPOIIECCOB C YY4ETOM CHEE(HKH OKUCIISIEMBIX CyOCTPaToOB, CHCTEM IEPEHOCA SJIEKTPOHOB U
NPHPOIbl TS PMHHAIBHBIX aKIIENTOPOB.

2. [[pUHIKIIE! OPTaHU3AMN ABIXATEIFHOTO anmapara adpoGHbIX U (paKyIbTaTHBHO aHa’poOHBIX
XEMOOPTaHOreTepOTPOQHEIX OaKTEPHIA.

3. ToHsTHE CTAHAAPTHOTO BOCCTAHOBUTEIBHOTO NOTEHIHANA. Y HHBEPCAIbHBIC KOMIIOHEHTBI
neixarensHoro mpoiecca: Kopepment A, NAD(NADP), ATO.

4. Tumsl 6poxeHns. MecTo pa3HBIX THIIOB GPOXKEHHS B 9BOJIFOLMH OPraHHIECKOro MUpa.

5. BHOXHMHS IIPOLECCOB CIEPTOBOTO, MOIOYHOKHCIIOTO, IPOIIHOHOBOKHCIIOTO, MaCIIHOKHCIIOTO
1 CMEIIaHHOTO OPOXKEHHH. -

6. YxcycHokucnoe Gpoxerne. OcobenHocTH Gu3nonoruy 1 GHOXHMHHU TPOLECca.
JIBOMCTBEHHOCTH CYTH IIPOLECCA YKCYCHOKHCIIONO OPOXKEHHUS.

7. TlpakTivecKkas BaXXHOCTh OPOJMJIBHBIX MPOLECCOB U HX IPHMEHCHHE.

8. Crioco6b1 3aIITH MEKPOGHBIX KIETOK OT IeHCTBHS TOKCHUHBIX (opM Kucnopona. buoxumus
¥ (hU3HOJIOTHS 3aAMIUTHBIX CHCTEM.

9. OKCHIeHHBIN U aHOKCUTeHHBIH (oTocuuTe3. OCHOBHBIE (POTOCHHTETHYECKHE TUIMEHThI M HX
apXHUTEKTypa B KieTke (poToTpodHO# OakTepun.

10. ®oroTpodhust y mMypIypHBIX, 3€ICHBIX HUTYAThIX, 3€ICHBIX GaxTepuii i renuo0aKTEpPUH.

11. Oxcurennas pororpodus uaHOOAKTEPHUiA.
12. Ocob6eHHOCTH KaTaboIMIecKuX U aHa0OIMYECKUX PeaKIHi Y MUKPOOPraHH3MOB H3

Ppa3JIMYHbIX (PH3HOIOr0-TAKCOHOMUIECKUX TPYMIII.
13. I'maxomm3. Iuxin DaTHEpa-/lynoposa.



14. Oxuc/mTeNbHEN  TieHTO30(hoChaTHEH  TyTh. [lukn  TpUKapOOHOBBIX ~ KHCIOT M
[THOKCHJIATHBIM LITYHT.

15. enutpuduKanms/ aMMOHMGUKaIMs HATPATa U MeTaboaMuecKdii cTaTyC MUKPOOPraHU3MOB.
AnbTepHATHBHBIH JUCCHMMJIAMOHHON HUTPaTPEAyKIHH IIYTh posspamenns N2 B armochepy -
aHa’pOoOHOE OKHUCIICHAE aMMHAKa. Muxkpo6uoorus ¥ OHOXHMHUS IpOIecca.

16. Azotdukcanus. TaKCOHOMIIECKOC pa3HooOpasue a30TGUKCATOPOB. MoekysapHBIi
MexaHH3M Gronoruueckol Guxcaruy asoTa. BOJIIOLHS Ipolecca a30THUKCAIIAH.

17. BroXMMHMYECKHE ITyTH OHOCHHTE3a IPAHOBBIX H IMPAMIIMHOBBIX HyKIICOTH/OB ¥
MUKpPOOpraHu3MoB. OCHOBHBIC ITYTH GHOCHHTE3a TPy AMUHOKHUCIIOT Y Pa3/IMIHbIX dusuooro-
OGHOXMMUYECKAX TPyII IPOKApUOT.

18. Ilyru MHKpOOHOTO kaTabonu3Ma KCEHOOMOTHKOB Pa3iM9IHOrO XHMHYECKOTO CTPOCHH.
19. CHHTeTHYECKHE JIaKTaMbl M MX JIerpajianis MEKpoopranu3Mamu. buoznerpazaius
dochopopraHudeCKuX COEIMHECHHUI.

20. HuTpopemyKuusi Kak OCHOBHOH IyTh TpancOpMaIliK ¥ KaK MEXaHH3M MeTaboIIIecKon
aKTHBAIMHA. | aJOreHOPraHWYeCKUE COCMHCHHAA - 3arpsA3HATENH TPAPOJHBIX chep H XKUBBIX
opraEu3moB. TpancdopMalms JUIT xak 06BeKTa I00anbHOro SKONOTHHECKOro MOHHUTOPHHIA.
DIMMHUHAIMS IaJI0T€HOB.

21. XapakTepuCTHKa yCIOBHH, obecmeunBaomuX (QYHKIMOHAIBHYIO aKTHBHOCTD (hepMEHTOB
MHKPOOHBIX KJIETOK B TEXHOJIOTHYECKAX nporeccax.

22. Vcmosip3oBaHHE MHKDOOHBIX KIETOK H MHKpOOHBIX (EpMEHTOB B 112001 (9:10)7
TIPOMBIIUIEHHOCTH  (XJebonekapHas, MicHad, MOJIOYHAsI NPOMBIIUIEHHOCTh, BHHO/JCIIHC,
IMBOBApEHHE, TPOU3BO/ICTBO NHUIIEBHIX OPraHIIeCKIX KHCJIOT ¥ CIIUPTOB, KOHCEPBUPOBAHHUE
TIPOJLyKTOB ITTAHH).

23. CrONb30BaHHe MHUKPOOPraHM3MOB B NPOH3BOJICTEE JIeKapCTBEHHBIX IIPenapaToB.
AHTHOHOTHKA MEKPOOHOTO IIPOUCXOXKICHHA. BuTaMuHBL

6.5 ®oHp OLIEHOYHBIX CPEACTB
[Monueli OaHK 3amaHWii Ul TEKYIIEro, pyGeXHBIX KOHTpONCH H TIPOMEIKYTOUHOM
ATTeCTAlMA TIO JMCIMILIAHE, IOKa3aTely, KPUTCPUH, IIKATbI OIlEHUBAHHS KOMIIETEHIHH,
METOIMUECKHe MaTepualsl, OIpele/siomye Mponeayphl OllcHHBaHMS 00pa30BaTEIbHBIX
pe3yJIbTaToOB, IPUBE/ICHBI B yue6HO-METOAHEECKOM KOMIIEKCE UCIMATLIHHEL.

7. OCHOBHAS 11 JOIIOJIHUTEJIbHAA VUEBHAS JIUTEPATYPA

7.1. OcroeéHas yuebHas 1umepamypa

1. T'yces M.B., Muneesa JLA. MukpoGHOIOTHs : yIeGHUK JULS CTYACHTOB By30B,
06y4JaromuUXxcs [0 HAlpPaBICHHIO 510600 "Brosorus” 1 GHOIOTHIECKHM CIEIHATLHOCTAM / M.
B.I'yces, JI. A. Muneesa . - Mocksa: Axanemust, 2004. 462 c.

2. DKOIOrus MUKpOOPraHU3MOB : y4eGHHK /Ui CTY/ICHTOB YHHBEPCHTETOB, 00ydJarommxcs
1o cneuansaoctd 012400 "Mukpobuosorss” U APyruM OHONOrHIeCKIM crienuansHoCTIM / A.
W. Hetpycos [u ap.] , mOx pex. A.J.Herpycosa. — Mocksa: AKazieMus, 2004 267 c.

3. Haymenxo 3.C. OCHOBHBIE UMEHA U JIaThl B HCTOPHH MHKPOOHOJIOTHH (MeTOIMYECKHE
ykazanus).- Kypran: KI'Y, 2006.- 35 c.

4. Haymenko 3.C. MuKpoGHONIOTHs C OCHOBAMH BHUPYCONIOTHH (METONMIECKHE yKa3aHHs)
/Ha npaBax pyxonucu.- Kypras: KI'Y,2017.-35c. '

5. Haymenko 3.C., Haymenko H.J. Visyuenue OuopasHooOpasus pactenuii, rpuboB,
MHKPOOPraHH3MOB H BHPYCOB [DnexTpoHHbBIH pecypc]: MeTopudecKue yKasaHHA K KypcaMm
«AJIBTOJIOTHS. ¥ MHKOJIOTHSY, «BhicIue pacTCHHA, «Muxpobuomnorus», «Bupyconorus il
CTYZICHTOB CHEIUAIBHOCTH BMOJIOTUSL (020201, 050102) / MHHHCTEPCTBO oOpa3oBaHHsd U
nayxu Poccniickoii dezepainy [# mp.] ; [cocrt.: 3.C. HaymeHKo, H./. HaymeHKo]. - DJIEKTpOH.
texcToBble naH. (Tunm daiima: pdf ; pasmep: 650 Kb). - Kypran: Wsnatenscteo Kypraackoro
rocyapCcTBEHHOr0 YHHBEPCHTCTE, 2009. - 46 ¢. - Joctyn u3 OBC KI'Y

7.2. JlononnumenvHas yueonas numepamypa



1. Termep E.3., Ilmsrukosa B. K., [lepesep3esa I'. 1. [IpakTiKyM 110 MEKPOOHOJIOTHH :
yuaebHOe mocobue It CTYACHTOB By30B, OOydaromuxcs IO cnemmansaoct 012400
"MukpoGuroIorus’” 1 6HOJIOTHYECKUM CIENHATTBHOCTIM / E. 3. Tennep, B. K. IllunbHAKOBA, ) [

. Tepesep3esa . - Mocksa: Tlpoda, 2005. 256 c.

2. Illerens I'. O6mas MEKpOOHOTOTHA: [yueOHHUK /ISt CTYICHTOB U npernoaBaTesen
Gronoruueckux (haxynIpTeTOB YHHBEPCHTCTOB, e IarOTHYECKHX, MEUIMHCKIX U
CeNbCKOXO03SMCTBEHHBIX uactaryros] / I'. Illnerens ; nep. E. H. Koumparsesoii u I'. A. Kypeust
- oz pen. 1 ¢ mpecei. E. JL. Py6an. — M.: Mup, 1972. 476 c.

8. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHON PABOTBI
OBYYAIOIIUXCS

Haymenko 3.C. OCHOBHBIC HMCHA H JaThl B MCTOPHH MHKPOGHOJOTHH (MeToHYECKHE
ykazanus).- Kypras: KI'Y, 2006.- 35 c.

Haymenko 3.C., Haymenko HJ. Wsyuenue GuopasHOOOpasus pacTenuii, TIpuOOB.
MHKPOOPTaHH3MOB U BHPYCOB: METOMUEeCKHE YKa3aHHusi K KypcaMm «AJIBroJIOTHsI W MHKOJIOTH).
«Bpicme pacTeHHs, «MuxpoGuonorusy, «Bupyconorus» i CTYJICHTOB CIEIHATBHOCTE
EHOJIOTHS (020201, 050102) / MunucTepeTBo o6pa3oBaHUs U HAyKH Poccuiickoii @eneparuu [v
np.] ; [cocT.: 3.C. Haymenko, H.M. Haymenko].- Kypras: UsnatensctBo  KypraacKorc
rocyapCTBEHHOr0 YHHBEPCHTETE, 2009. - 46 c.

9. PECYPCEI CETU «MHTEPHET», HEOBXOJUMBIE JUIA OCBOEHUSI

JTUCIMILIAH

Ne HurepHeT-pecype Kparkoe onucanne

http://link.springer.com/j ournal/13213
1 | NCBI- ' Annals of Microbiology
http://www.ncbi.nlm.nih.govipubmed/
https:/f'www.boundless.comfbiologw’pro
kgljgotes-bacteria-and-archaea
http://dic.academic.ru/contents.nsf/dic_b PyccKOS3BIMHBIA GHOJIOrHYECKHI TOIKOBBIH
iology cIIoBaphb

HnTepHET-Pecype M0 OHONOTHIECKOMY
pa3HooGpa3UIo C ONHUCAHHEM
TIpeJcTaBUTENEH, HILTIOCTPAIHAME 1
METOMYECKAMHE NTOCOOUIMH

TopTan ABIsETCS COCTABHOM JaCThIO
denepanpHOrO MOpTANA "Poccuiickoe
o6pasopanue". COZIEPXKHT PECYPCHI H CCHUIKH

Prokaryotes: Bacteria and Archaea

4 http://www.ecosystema.m/

5 | hitp://en.edu.ru/
Ha pecypChl [0 eCTECTBEHHO-HayYHBIM

mucnummHaM (bu3nKa, MaTeMaTHKa, XHMUA
U GUOJIOTHSA).

6 | hito:// L ®enepanbrBi mopTan «Poccuiickoe
00pa30BaHUEY

7 | http://ru.wikipedia.org DunuKioneaus Bukuneus

8 | hitp:// e Caiit  MOCKOBCKOrO  TOCYIapCTBCHHOTO

G yYHHBEPCHUTETA HM. M.B.JIomoHOCOBa

9 | http:/elibrary.ru DeKTpoHHas HayuHas OubIMoTeKa

10 | http://obilog.ru DneKTpOHHAs HaydHas GHOMMOTeKa

11 | http:/ebio.ru DeKTpOHHAs HAyIHAs OGulOIMoTEKA

12 | http:/bio.clow.ru DrieXTpOHHas Hay4Has GHOIHOTEKA

http://WWWw. annualreviews.org/doi/abs/1
0.1 146/annurev.bi.59.070190.002035

13 Unusual Coenzymes of Methanogenesis J




14 http://elibrary.ru/title_about.asp?id=789 | MukpoGuonorust  [31eKTpOHHBIA  pecypc].
] IToTHOTEKCTOBAs BEPCHs
15 | http:/lib.kgsu.ru/ bubnuorexa KI'V

10. ”H®OPMAIIMOHHBIE TEXHOJIOI'NA,
IMPOI'PAMMHOE OBECIIEYEHUE
N UHO®OPMAIINOHHBIE CITPABOYHBIE CUCTEMBI
9BbC «JIlanp»
ObC «KOoHCYIBTaHT CTYyA€HTa»

9BC «Znanium.com»

i 9 el

«I"apaHT» - CIIpaBOYHO-TIPABOBAs CUCTEMA

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIAILJINHBI

MarepuanbHo- TeXHHUYecCKoe obecreueHHe IO pealiu3allil JUCLUILIAHBI
OCyLIECTBIISIETCS. B CcoOTBeTCTBUM C TpeboBanusmu DPI'OC BO mo panHOU
o0pa3oBaTeIbHOM MpOorpaMMme.

12. METOJMYECKHE PEKOMEHIAIIUU ITO OPTAHU3AITNU U3YUYEHUS
JUCHHUTLIIINHBI

Hucuunnuaa "®@usuonorus U Ouoxumus OaxTepuit" Ui MarkCTPaHTOB HAlpaBiICHUS
"buosorusa" mpenozgaeTcs B Te4eHHEe 2 ceMecTpa B BUJIE JIEKIMH M NMPAKTUYECKUX 3aHITHH, Ha
KOTOPBIX IPOMCXOAHT OOBACHEHHE, NPAaKTHYeCKas NesTeNbHOCTh OO0YYaroIMXCs, yCBOEHHUE,
IpOBEpKa MaTepuana.

Ha npakTHyecKMX 3aHATHAX pPEKOMEHJAYETCS WCIOJIb30BaHHE HILIFOCTPATHBHOIO
Marepuaia, MyIbTUMEIMHHBIX (OpPM Ipe3eHTalHH, Takke pPEKOMEHIYeTCsS IIOATrOTOBKA M
IIPOBE/ICHUE HWHIMBHIYallbHBIX TBOPYECKMX 3aJaHuii, pabora Cc Tekcramu; OpraHu3amus
JTUCKYCCHH. :

B npenopaBaHMH NUCHUIUIMHE NPHMEHSIOTCS 00pa3oBaTelbHBIE TEXHOJIOTHH:
METOJ HpoOJEMHOIr0 HM3JIOKEHHS MaTepHalia,; CaMOCTOSTENLHOE O3HAKOMIICHHE
o0ydaromuxcsi ¢ HCTOYHMKAMH HH(OPMAIUM, UCIONB30BaHHE HIUIFOCTPATHBHBIX MATEPHAIOB
(BuneodunbMel, hoTorpaduu, ayauo3anucH, KOMIBIOTEPHBIE IPE3EHTALMH), AEMOHCTPUPYEMBIX
Ha COBPEMEHHOM 000py/JOBaHHH, 3HAKOMCTBO C IIEPBOMCTOYHUKAMHU M X 00CYKIECHHE.
CamocrosTenpHas paboTta oOydaromerocst o y4eOHHKaM | y4eOHbIM nocoﬁuﬂm OpUTHHAIBHOIA
COBPEMEHHOM JIUTEpPAType Mo Mpoduiio.

13. 1JIsA CTYAEHTOB, OBYYAIOIIUXCS C HCII0JIb30BAHUEM
JAUCTAHIIMOHHBIX OBPA3OBATEJIbHBIX TEXHOJIOI'U

[Ipu ncronp30BaHUHU 3JIEKTPOHHOr0 00y9YeHHS U AUCTAHI[MOHHBIX 06pa30BaTeIbHBIX
texnojioru# (manee 50 u JIOT) 3aHATHS HOTHOCTHIO UITH YaCTHYHO MPOBOJISTCS B PEXHME
oraiH. O0BEM JUCIMILIMHBI B PaclpeieNieH|e Harpy3Ky [0 BUAaM paboT COOTBETCTBYET II.
4.1. PacnipenienieHne 6ayuioB COOTBETCTBYET I11.6.2. TMOO MOXKET ObITh H3MEHEHO B COOTBETCTBHI
¢ pemenueM Kadenpsl, B ciydae nepexoaa Ha 90 u JIOT B npouecce o0yyenus. Penenne
Ka(eapsl 00 HCIIOIb3yEMBIX TEXHOJIOTHSIX U CHCTEME OLIEHUBAHUS JOCTHXKEHUM 00ydaromuxcs
IIPUHHUMAETCHA C y‘léTOM MHEHHH BEAYIIETO NPEenoaaBaTels H JOBOAUTCA 10 CBEOCHHSA
o0yJarommxcs.



AHHOTaIMs K paboveit mporpaMme AUCIUTLIHHEL
«®u3uoorus 1 6HOXUMHS OaKTepHID

06pa3oBaTeIbHON IIPOrPaMMBI BEICIIIETO 00pa3oBaHHs —
IIpOrpaMMbl MarucTpaTyphl
06.04.01 — BuoJiorus
HamnpaBiieHHOCTB:
«Muxpo0OHoIorus»

Tpynoemxocts qucnumHbL: 4 3E (144 akageMHUecKuX yaca).
Cemectp: 2. (0uHast, 04HO-3209HAS HOPMbI 00yICHH)
dopMa IPOMEXKYTOUHOM aTTECTaIHH: 3a4eT (2 CEMECTp).

CopepxaHue JHCHHILUIHHBI

Vicropusi )OPMUPOBAHUS COBPEMEHHBIX MPECTABIECHHH 00 0COOCHHOCTAX ¢busnonornu
PasNMYHBIX TPYNI MHKPOOPraHH3MOB H O OGHOXHMHYECKHX 0COOEHHOCTSIX OOMEHHBIX
npouecco. Tumel TmTaHus npokapuor. Coeobpasme MuKpoOHOro MeraGomusma. Ilyta
KATAJIMTHYECKUX TIPEBPALICHHI OPraHAIeCKUX H HEOPraHUYECKHX COCAMHEHHUH IPHMEHHUTEBHO
K pasHBIM TpyNIaM MHKPOOPraHH3MOB. AHAIH3 CIeNU(HUYECKUX H YHHKAIBHBIX MEXaHH3MOB
NOJNydYeHHsS OHEPrMH B YCIOBHMSX AaKIENTHPOBAHUS 3JIEKTPOHOB OKHCICHHEIMH (opmamu
MHHEPAJIBHOTO a30Ta, CEphl, YIIepoja, Jeme3a, XpoMa H APYTHX OJIEMCHTOB. O6061menue
JAHHBIX 00 OCOOEHHOCTSX CTPOSHHS M (GYHKIMOHHPOBAHUS SJIEKTPOHHOTPAHCIOPTHBIX H
JHEPro3amacaioliX CHCTEM B YCIOBHAX aj’po0HOTO JBIXaHHA B  CONOCTABICHHH C
JeHuTpudUKANMel, CyTbQaTHEIM, CEPHBIM, KapOOHATHBIM H JPYTMMH BHAAaMH aHaspOOHOro
nerxanns. OKHCIEHHE OpraHMYeCKHX M MHHEPaJbHBIX CyOCTpaToB, HE CONpSIKEHHOE C
aKKyMyJISIEel SHEPrM¥ B MaKpOIPIHYECKHX COeIUHEHHMsX. Poib ()EpPMEHTOB OKCHIEHA3HOTO
THIa Ha KIOYEBBIX JTanaX MeTaboiu3Ma YCTOHYMBEIX COCNMHEHHM NPUPOIHOTO H
AHTPOTIOTEHHOTO TIPOMCXOX/ICHHS. AHamu3 MoJeNell aHaspoOGHOTO OKHCICHHS YIIEPOIHBIX
CyGCTpaTOB ¢ TOUYKH 3PEHHs SBOJIONUA IOHOPHO-AaKIENTOPHBIX B3anMOJeHCTBHiA. [IpuKiaHbe
acreKThl (PM3HOJIOTHA U OHOXHMHHM OaKTepHi.



JIUCT

perucTpanuy H3MeHeHuil (1onoIHeHHil) B pabo4yio nporpaMmmy
y4e0HOH JHCIHIITHHBI
«®DuzHonorus 1 Onoxumus daxTepuin
W3MmeneHusi / qonoHeHHs B pado4uyio nporpaMmmy
Ha 2017 / 2018 yue6usiii roa:

Ha ocnoBanuu pemenus yuenoro coera KI'Y or 30 mions 2017 roxa mo BHeCeHHIO
n3MeHeHnil B 0a/JIbHO-PEHTHHIOBYI0 CHCTEMY KOHTPOJS H ONEHKH aKaJeMHYECKOH
AKTHBHOCTH CTYJACHTOB:

1) mepBbiit ab3an TpeThel KONOHKM I3 paszena 6.2. uuTaTh B CIEAYIONICH peIaKIWu:
«Jlmst moImycka K MPOMEXKYTOYHON aTTecTaluu (3a4ery) CTYAEHT JO/DKeH HabparTh IO MTOram
TeKymero H py0GexHoro KoHtpoias He MeHee 50 OawioB M JO/DKEH BBIIOJHUTH BCE
nmaGopaTopHbIe paboThHI»; '

2) mepBsIit ab3al| TpeTheil KOMOHKH 1.4 pasziena 6.2. 4uTaTh B Cleayiomei pexaxuuu: «B
clydae, eCM K IIPOMEXYTOYHOM arrectanuu (3aueTy) HabpaHa cymma Mmenee 50 0Gaiios,
CTyleHTY HeoOXOauMO HabpaTh HEJOCTAloImee KOJMYECTBO OaIOB 33 CYET BBIIOJIHCHHS
JIOTIOJIHATENBHBIX 3aJlaHMi, 0 KOHIA mociegHell (3adeTHOH) Henemu cemectpa. [Ipm sToM
HE06X0MMO TIPOpaboTaTh MaTepUall BCeX MPOIYIEHHBIX 1ab0paTopHAIX paboT.

Pasnmen 7 pabodeii nporpaMMbl y4e0HO# JHCIHILIMHBI YATATH B CJIeAyIONIeil pefaKIHu:
7. OCHOBHAS Y1 TOINIOJIHUTEJIbHASI YYEBHAS JIMTEPATYPA

7.1. Ocnosnan yuebnas numepamypa

I'yceB M.B., MuneeBa JI.A. Mukpo6uosiorus : yqeﬁﬂnx IUIsl CTyJICHTOB BY30B,
oGyuaromuxcs no Hanpasieruio 510600 "Bruonorua" n GHONOrMYECKHM CTIeMUATBHOCTM / M.
B. I'yces, JI. A. Muneesa . - Mocksa: Akanemus, 2004. 462 c.

Kypanosa H.I'., Kynaranze I'.A. Mukpo6uosorus. Yacts 1. [IpokaproTuyeckas KieTka
[DnexTpounsi pecype] : yuebHoe mocodue / H.I'. Kypanosa, I'.A. Kynaranze. - M. : IIpomerei,
2013. - 108 ¢. — Toctyn u3 OBC «KoHCYIBTaHT CTyAEHTa»-
http://www.studentlibrary.ru/book/ISBN9785704224594.html

Kypanosa H.I'., Kynaranze I".A. Mukpo6uonorus. Yacts 2. Merabou3m IpokapaoT
[Dnextponnsii pecype] / Kypanosa H.I'. - M. : ITpomerei, 2017. - 100c. — locryn u3 9bC
«KOHCYNIBTAHT cTylieHTa»- http://www.studentlibrary.ru/book/ISBN9785906879110.html

7.2. [lononnumenvHaa y4ebnas 1umepamypa

Tennep E.3., llumsaukosa B. K., ITepeBepsesa I'. M. [IpakTakym mo MHUKpoOHONOrAy :
yuebHOe IocoOMe JUIs CTYy[AEHTOB By30B, OOYYalOIMXCS MO CIELHAIbHOCTH 012400
"MuxpoGuonorus" u 6uonoruyeckum crenuansHoctam / E. 3. Tennep, B. K. HlInsankosa, I'.
Y. ITepesep3esa . - Mocksa: Jlpoda, 2005. 256 c.

[lInerens I'. O6mas MuKpoGHOsIOTHs: [y4eOHUK IUII CTYEHTOB U IIPENo/iaBarenei
Guonoruyeckux (haxyIbTeTOB YHUBEPCUTETOB, NENArOTHIECKHX, MEUIUHCKHUX H
cenbckoxossiicTBenHbx uHeTHTyTOB] / I, llnerens ; nep. E. H. Kornpartsesoit u I'. A. Kypeuib
; oy pexl. ¥ ¢ npeauci. E. JI. Pyb6an. — M.: Mup, 1972. 476 c.

DKOJIOrHSI MEKPOOPIraHU3MOB : YUeOHHK ISl CTYASHTOB YHHBEPCHTETOB, 00yYarOIUXCsl 110
cnemuamsrocta 012400 "Mukpo6uosorus” u ApyraM GHONOrHYecKHM cnenuanbaocTsM / A. WL
Herpycos [u ap.] , mox pex. A.J.Herpycosa. — Mocksa: Axanemust, 2004 267 c.
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