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1. OFBEM JJUCIIUIIVIMHBI
Bcero: 4 3a4eTHBIX eqUHULE — 144 yacoB (04Has, OUHO-3a049Hast GOPMEI 00yUYeHHS).

Ounas dopma o0yuenust

" Ha Bcio Cemectp
Bup yuebHoii paGors1
AMCHHILIHHY 2
AyauTopHbIe 3aHATHS (BCEro 4acoB), B TOM 36 36
quce:
Jlexuuu 12 12
JlabopaTopHbie pabOTEI 12 12
[TpakTHUecKue 3aHATHS 12 12
CamocrosiTe/ibHASI padoTa (Bcero 4acos), B 108 108
TOM 4HCJIe:
IToaroroBka K 3K3aMeHy 27 27
Jlpyrue BB CAMOCTOSTEIBHOH paboThI 81 81
(caMOCTOATENBLHOE H3YYESHHE Pa3/IeIIOB TUCIIUILIHHE])
Bujx npomMeXyTOYHOH aTTeCTaAIlHH: IK3aMeH
O0mas TPpy10eMKOCTh JHCHHUILIHNHBI H 144 144
TPYA0EMKOCTH 10 CeMecTPaM B 4acax:
OugHo-3a09Has popma 00yueHHs
C
Bup yueOHoii paboTsl Aia oo stk
MHCHHILTAHY )
AynuTopHbie 3aHATHS (BCero 4acos), 2 2%
B TOM 4YHCJIE:
Jlexuun 10 10
JlaGopaTtopHble paboThI 8 8
[IpakTHuyecKue 3aHsATHs 8 8
CamocrosTeabHast padoTa (BCero 4acos), 118 118
B TOM 4YHCJIE:
IToaroroBka K 9K3aMEHY 27 27
Jlpyrue BUIBI CaMOCTOSITEIbHOM pabOTEI 91 91
Buja npomMe;KyTO4YHOMH aTTeCTAlMH: IK3aMeH
Oomast Tpy10eMKOCTh JHCHHILNIHHBI H 144 144
TPYA0EMKOCTD 110 CEMECTPaM B Jacax:




2. MECTO JUCHMILINHBI B CTPYKTYPE OGPA3OBATEJILHOM ITPOI'PAMMBI

JucnunumHa «@u3nosoruss H  OHoXMMHMA OaKkTepHil» OTHOCHTCH K YHCIY
00f3aTeIbHBIX JHCHMILUIMH 4YacTH, (opMHpyeMoli y4YacTHHKAMH 00pa3oBaTeIbHBIX
OTHOmeHHi, yueOHoro nukia bioka 1.

Vuebnblit Kype aucnMIUIMHEBl «Du3uonorus u 6umoxumus OakTepuily SABISETCS BaXKHBIM
npoduiapHEIM  paszfenoM 0a30BOM MOATOTOBKH MAaruCTpOB HampaBieHus «BHOIOrHsy,
HampaBleHHOCTH «MukpoOuonorusi» B BbicleM YyueOHOM 3aBejieHHH. JIMCHHUIUIMHA
«Pusnonorus 1 OHOXHUMHUS OaKTEepHil» paccMaTpHUBAaeT HCTOPHIO (JOPMHPOBAHUS COBPEMEHHBIX
B3MVIIOB HAa (U3HONOTHIO M OHOXHMHIO IPOKAPHOTHBIX OPraHM3MOB, (YHKIHOHAILHBIE
0cOoOEHHOCTH OHOXMMHYECKAX IIPOIECCOB, IPOTEKAIOIMX B OaKkTepHaBbHOW  KIIETKE,
0coOeHHOCTH OMOXMMHMYECKHX ILMKJIOB M OOMEHA BEUICCTB NPU Pa3HBIX IyTAX MeTabosm3Mma
OakTepuit; B X0Je M3Y4eHHs IUCIMILUINHBI PACKPBIBAIOTCS OCHOBHBIC NMOHSATHS, KATETOPUH U
METO/IOJIOTHYECKHE aCIeKThl (H3HOTIOTHH U OHOXUMUM OaKTepuil M MPaKTHYECKOE MPUMEHEHHUE
9THX 3HaHUI B MEKPOOHOH OHOTEXHOIOTHH.

OcoOeHHOCTBIO NUCHMIUIMHEI SIBISETCS €€ MEeXIUCIHMIUIMHAPHBIA XapakTep (CBf3b C
OT/ENIbHBIMH AaCIIEeKTAMH CHCTEMATHKH, S5KOJIOTHH, T€HETHKH W MOJEKYJISIpHOH Ouosoruu
OakTepuit, IPOMBIIIIEHHONH MHUKPOOHONOTHH W OHOTEXHONOTHH), a TAKXKE TO, YTO OHA pelaeTt
3amaun  GopmupoBaHHSA O0OmEH KyIbTypsl OHONOTHYECKOTO MBIIUICHAS H IpPUMEHEHHS
TIIOJTyYEHHBIX 3HAHWH Ha IIPAKTHKE.

Kypc mOAroTOBIEH € y4eTOM HOBEMIIMX TEHICHUUH B pPa3sBHUTHH MHKPOOHOIOIHH,
COOTBETCTBYET TpPeOOBaHUSAM TIOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHJApTa ITOArOTOBKH
MarucTpoB HampasieHus «buomnorusy 06.04.01 Ne 1052 ot 23.09.2015 u COAEepIKUT OCHOBHEBIE
pa3Ienbl ¥ TEMBL, TPAIUIMOHHO pacCMaTpUBaeMbIe B XOJI€ U3YYCHHUS JaHHOH JUCIUILITHHEL

Kpartkoe cogep:kaHue JUCHHILIHHBI:

HWcropust (hopMHpOBaHUS COBPEMEHHBIX IPEACTABICHHH 00 OCOOCHHOCTSX (M3HOJIOTHU
PasNMYHBIX TpPYHIl MHKDPOOPTaHM3MOB H O OHOXMMHYECKHX OCOOEHHOCTAX OOMEHHBIX
nporeccoB. Tumbl nutaHuss mpokapuor. Csoeobpasume Mukpob6HoOro wmerabomusma. Ilytu
KaTATHTHYSCKHUX MPEBpaIleHHH OpraHAYeCKUX B HEOPIraHUYECKUX COCIUHEHUH PUMEHHUTEIHHO
K pasHbIM TIpyNIaM MHKPOOPTraHH3MOB. AHAIH3 cHelu(pHYECKHX U YHHKAIBHBIX MEXaHH3MOB
MOJIyYeHHUs DHEPrMd B YCIOBHAX AaKIENTHPOBAHUA DJIEKTPOHOB OKHCIECHHBIMH (hopMamMu
MHHEpaJIbHOTO a30Ta, Cephl, yIilepoja, Keine3a, XpoMa M Jpyrux sneMeHToB. Ob6oOmenne
OaHHBIX 00 OCOOEHHOCTSX CTPOCHHS M (DYHKIMOHHPOBAHHS 3IIEKTPOHHOTPAHCIOPTHBIX H
SHEpro3anacalolmuX CHCTEM B YCIOBHAX adpOOHOTO JbIXaHHS B COIOCTAaBICHHH C
neHuTpHpHKanuel, cynbhaTHBIM, CEpHBIM, KapOOHaTHBIM M JAPYTHMH BHIaMH aHa3poOHOro
neixanug. OKHCIIEHHEe OpraHHYeCKHX M MHHEpPAIbHBIX CyOCTpaTroB, HE CONpPSDKEHHOE C
aKKyMyJISI[iedl SHEprud B MaKpOJIPIHYECKUX COENHHEHHUsX. Poib ()epMEHTOB OKCHI€Ha3HOTO
TAIA HAa KIIOYEBBIX OJTamax MeTaGonu3Ma YCTOMYMBBIX COEIMHEHHH NPUPOJHOTO |
AHTPOIIOTEHHOTO TPOUCXOXIEHNSA. AHamu3 Mozened aHa’dpoOHOro OKHUCIEHHS YIIIEPOJHBIX
cyOCTpaToB ¢ TOYKH 3pEHHS SBOJIOIUH JOHOPHO-AKIENITOPHBIX B3auMojercTult. [Ipuknaansie
acneKTsl (PH3HOTIOTHH B OHOXHMHHM GaKTepHii.

OcBoenne oOydaromUMuCA AUCHMIUIHHEL «Du3uonorus u OHoxuMmus OaxTepHiin
OIHpPAETCsl Ha 3HAHWUS M YMEHHUS, HABBIKM M KOMIICTCHIMH, IPHOOPETEHHBIE CTyACHTaMH IpH
W3yYEHHH JUCLUMIUIMH OMOJOTHYECKOro IMKJIAa B XOJE OCBOGHHS IporpamMMm OakanaBpuara
(cennanuTeTa), a TaKXKe AMUCIHUIUIMH IPOrpaMMbl MarMcCTepCcKOH MOAroToBKH «CHcTeMaTHKa
OaxTepuii», «K0JIOrHs OaKTepHii».

Pe3ynsrarel 0OydYeHHS IO JHMCOUIUIMHE WCHONB3YIOTCS TP H3YYEHHH JHCIMILIHH
«[enetka u MoJsleKyjspHas Ouonorus Oaxtepuity, «[IpoMbIIIeHHass MHUKPOOHONOTHS H
OUOTEXHOJIOTHS», B HEOOXOAUMBI JUIS BBITOJHEHHS Pa3/ieNioB BHITYCKHOM KBATH()HUKAIHOHHON
paboThl (MATHCTEPCKON AUCCEPTAMK) B YaCTH PA3ZENOB, MOCBAICHHBIX BOIIPOCaM (PU3HONIOTHA
¥ OHOXMMHUH MHKPOOPTraHHU3MOB.




TpeboBanust K BXOAHBIM 3HAHUSAM, YMEHUAM, HABBIKAM U KOMIIETEHIIHAM:

- BIIaJICHUE HAaBBIKAMHU Pa3srOBOPHO-OBITOBOM peun;

- IOHHMaHHME YCTHOH (MOHOJOTHYECKOM H IUAllOTHYeCKOW) peur Ha OBITOBBIE H
00IIEeKyIETYPHEIE TEMBI,

- BIIAJIcHHE Haubolnee ynoTpeOUTENbHON IPaMMaTHKONW M OCHOBHBIMH IDPAMMATHYECKHMH
SIBJICHMSIMM, XapaKTEPHBIMH JUIS YCTHOM M MMUCEMEHHOM PeYU ITOBCEIHEBHOT'O OOIIEHHS;

- 3HaHKe 6a30BOM JIEKCHKH, IPEICTABIIIONICH CTHIIb IIOBCEIHEBHOTO U OOMIEKYJILTYPHOIO
oO1eHus.

3. IINIAHUPYEMBIE PE3YJIbTATHI OBYUYEHUSI

Ilenu u 3a0a4u oceoeHUA OUCYUNTIUHDI

[lenero OCBOEHMS IUCHMILIMHBEI «®H3HOJOrHS H OHOXHMHA OakTepuii» sBIsETCA
(opMHpOBaHHE y MaruCTPaHTOB YETKOHW CHCTEMbl 3HAHHH M IPENCTAaBICHHN O (H3HOIOTHH
Oaxkrepuii, (QH3MYECKHX H OHMOXMMHYECKHX TIIPOIECCAX, KOTOpbIE MPOUCXONAT BHYTPH
OaKTepHaIbHOM KJIETKH, a TaKXK€ B OKpYXKalolleH cpefie Moj BO3IEHCTBHEM GaKTepHAIBHBIX
coo01IeCTB.

3ana4aMu JUCUMIUIMHE] «PH3H0I0rHs ¥ OHOXHMHS 0aAKTePHiD» SBISIOTCS:
- I03HAKOMHUTh OOYYAIOMMUXCS C OCHOBaMM (u3moyormd W Omoxumum Gakrepuif, 6a30BbIM
TEPMHUHOJIOTUYECKUM almnapaTtoM OHONOrMYECKUX HayK, Ba)KHEHIel mpobaeMaTHKoi B 061acTH
OHOTEXHOJIOTHH,
- MO3HaKOMHUTH 00Y4aroIMXCs ¢ OTAEIBHBIMH aCIICKTaMH 3BOJIOLMH M CHCTEMATHKH OaKTepHii,
OCHOBAHHBIMH Ha UX (PU3HOJIOTMYECKUX U OHOXUMUYECKHX CBOMCTBAX.
- pacCcMOTpETh HauOO0JIEE BaXKHBIE aCIEKThI TEOPUH U IIPAKTHKU KyJIbTHUBHPOBAHHS OaKTEPHIA.
- U3YYHUTh U NPOAHAIN3HPOBATh OCOOEHHOCTH (yHKIMOHMPOBaHHS ()ePMEHTOB OaKTepHii, B TOM
YHCIIE - YHUKAIBHBIX MUKPOOHBIX (hepMEHTOB,
- BEIIBHTH 3aBHCHMOCTH HHTEHCHBHOCTH (DEPMEHTHBIX PEAKIMi OT XMUMHYECKHX H (H3MIECKHX
(akTOpOB KYTETHBHPOBAHHS MHKPOOPTaHU3MOB — IPOAYLIEHTOB,
- chopMHpPOBAaTh MNPAKTUYECKHE HABHIKA IPUMEHEHHUS IOJYYEHHBIX 3HAHHM B pEIICHHH
Npo(ecCHOHANBHBIX 3a/1a4.

Komnemenyuu, opmupyemble B pe3yJIbTaTe OCBOCHHUS AUCIUTUIAHEL:
I1K-3 cioco6HOCTE TPUMEHSTH METOAUYECKHE OCHOBBI IPOEKTUPOBAHMUSI, BBIIIOTHEHHS IOJIEBBIX
U 1ab0paTOpHBIX OHOJIOTHYECKHX, HKOJIOTHYECKHX UCCIEA0BaHUM, UCIIONb30BaTh COBPEMEHHYIO
anmnapaTypy M BEIYHCIHTEIbHBIE KOMIUIEKCHI (B COOTBETCTBUU C HAIIPABICHHOCTHIO (TIpoduiem)
IpOrpaMMbI MarHCTPATyPHI)
[IK-4 cnocobeH WIACHTH(QHUIMPOBATH TAKCOHOMHYECKHE TpPYNIbl MHUKPOOPTaHH3MOB IIO
KyJIbTypaTbHBIM, MOP(OJIOTHYECKUM ¥ OHOXUMUYIECKUM IPU3HAKAM;
B pesyabTaTe H3ydeHHs JHCHHUINIAHBI 00y4AIOIHICH 0JIKEH:

- 3HaTh TEOPETHYECKHE OCHOBBHI M 0a30BBlE INpPEACTABICHUS HAyKd O (H3HOJIOTHH U
OHOXUMHUM MHKPOOPTaHH3MOB.

-3HaTh METOJOJIOTMYECKUE AacCHeKThl IIOCTAHOBKM JIabopaTOpHOro OHONOrHYECKOTro
9KCIIEPUMEHTA ¥ HaOJIIOICHUS.

- 3HaTh COBPEMEHHBIE OCHOBBI OHOXUMMUH.

- YMeTh KpUTHYECKH aHATTM3UPOBATh IOJIY4EHHYIO IPO(eCCHOHATIBHYIO HH(OPMALIHUIO).

- Bramers MerojaMu IUIAaHHPOBAaHMS M pealM3alliid Npo(d)eCCHOHAIBHBIX MEpPONPHSTHIA,
METO/IaMH CHHTE3a ITOJyYeHHbIX JaHHBIX.

B pamkax ocBoeHHs JUCIMIUIMHEI «Pu3Hojorug U Ouoxumus 0axkrepuin» obyJaronmecs
TOTOBATCA K PELICHHIO CIEAYIOIMUX NpOo(eCCHOHANBHBIX 3aJady B COOTBETCTBHH C BHAAMHU
npoecCUOHABHOM AEATeTbHOCTH B NPOGHIeM MOATOTOBKH:



HAYYHO-HCCJIE0BATEIbCKAS JeATEIbHOCTh:

CaMOCTOATENIbHBIH BEIOOP H 000CHOBaHME LENM, OPraHHU3alUA W NPOBEJEHHE HAYYHOIO
HCCJIEIOBaHUS] [0 aKTyalbHOH Ipo6iieMe B COOTBETCTBHH C HAIPABICHHOCTHIO (IpohHiIeM)
IpPOrpaMMBI MarHCTPaTypBI;

(dopMyIHpOBKa HOBBIX 3a/1a4, BOSHUKAIOIIHUX B X0JI€ HCCIICJOBAHHUS;

BEIOOpP, 000CHOBAaHHE U OCBOCHHE METOJI0B, a[ICKBaTHBIX IIOCTABJICHHOM IEJIH;

OCBOGHHE HOBBIX TEOpHH, Mojened, METOJOB HCCIIEIOBaHHUs, pa3paboTKa HOBBIX
METOMYIECKHX MTOIX0JI0B;

pabota ¢ HayuHO¥ HH(OpMAaLUel C UCIIOJIB30BaHHEM HOBBIX TEXHOJIOIHI;

06paboTka H KpUTHYECKAs OLIEHKA Pe3yIbTaTOB UCCIIEIOBAHMIA;

MOATOTOBKA U O(OpMIICHHE HAay4YHBIX IyOIMKaIMif, OTYETOB, MATEHTOB M JOKIAI0B,
MPOBEJICHUE CEMUHAPOB, KOH(EpeHIHiA.

HAY4YHO-TIPOH3BO/ICTBEHHAS 1eATEJbHOCTh:

CaMOCTOSITE/IbHOE IIJIaHUPOBaHHE M IPOBEJCHHE IIOJIEBHIX, Ja0OPAaTOPHO-IPHKIAHEIX
paboT, KOHTPOJIb OHMOTEXHOJIOTHYECKHX IIPOLIECCOB B COOTBETCTBHH C HANPaBJICHHOCTBHIO
(mpodunem) nporpaMmMbl MarucTpaTyphl;

OCBOEHHE U Y4acCTHE B CO3JJaHUM HOBBIX OMOJIOTHYECKHX TEXHOJIOTHIA;

OpraHu3anus NoJydeHus: OMOJIOrHYeCcCKOro MaTepuana;

IUTAHAPOBAHUE U IIPOBEICHHE NPUPOJOOXPAHHBIX IIPEIANPHSITHIA;

IUTaHMPOBAHKE U NIPOBEICHAE OHOMOHHTOPUHIA U OLIEHKH COCTOSHUS IPHPOJHON CPeIIbl;

cbop u aHanmu3 HMeromeiics wuHbOpMamuu Mo mpobjeMe ¢ HCHONB30BAHHEM
COBPEMEHHBIX METOJIOB aBTOMaTU3MPOBaHHOTO cOopa u 06paboTku uHbOpMaIH;

o0bpaboTka, KpUTHIESCKHH aHaIHN3 MOTYIeHHBIX JaHHBIX;

HOATOTOBKA U IMyOsuKanus 0630poB, IaTeHTOB, CTATEH;



4. COAEPXXAHUE TUCHUILJIMHBI

4.1. YueOHO-TeMaTHYeCKHIl I/IAH

Ounas Gpopma 00yueHHA

udp KonuuecTBo 4acoB KOHTAKTHOM pabOTEI
Py6ex | pasmen HauMeHOBaN e pasfiens, TeMsI C IIPENIO/[aBaTeNeM IO BUaM y4eOHBIX
IUCIHII | @, TEMBI 3aHATHI
JACTIATLUTAHBI
JUHBl | JUCIHUII Tt ITpaxtuyuecku | JlaGopatopa
JIHBI € 3aHATHS bie paboThI
1 2 3 4 S 6
Tema 1. OcHOBEI COBpeMEHHOH
P1 KOHIICTIIIHH YHEPreTHYECKOTO 1 1 1
obmeHa adpoOHBIX TPOKAPHOT.
Tema 2. Anokcuyeckue
IBIXaTeNIbHBIE MTPOLECCHL.
P2 Bposkenne. OxucnuTenbHbIH 1 1 1
CTpecC U TOKCHYHEIE (DOPMEI
Py6ex KHCJIOpOJa.
1 P3 Tema 3. @ortorpodus y 2 7 2
IPOKapHOT
Tema 4. Ocobennoctu
SHEPreTHYECKOTO
P4 Merabon3Ma IpOKapHoT. P P 2
[Tyt xatabonu3ma rexcos y
MPOKapuoT. MeTaHoreHes.
Metanotpodus.
Py6exHbIi KoHTpoas Nel - 1 -
Tema 5. Ocobennoctu
a30THOTO 0OOMEHa y pa3IMIHBIX
B5 7 1 1
(bHU3HOIOTHIECKHX TPYIII
MPOKapHOT.
Tema 6. Ocobernoctu
P6 aHa0OJINIECKHUX MPOIECCOB Y 1 1 1
Py6ex IIPOKAPHOT.
2 Tewma 7. buonerpananus
Pl KCEHOOHOTHKOB 2 1 2
MHKPOOPraHU3MaMHu.
Tema 8. [IpuknansHbie aceKThl
P8 (bu3n0I0rHN ¥ OHOXUMHUH 2 2 2
Gakrepuii.
PyGexHbIit KOHTpoIb N2 - 1 -
Hmozo 36 12 12 12




O4no-3a04nas popma obyuenns

Mudp Komuuectso wacos konTaxTHOM pa6oTh!
Pybex | pasmen HaumeroBanme pasiena, Tems; | © IPCTIOAABATEINeM 110 BUJIaM y4eOHBIX
JMCIMN | &, TEMBI 3aHATHI
JUCIHILTAHEL
JMHBl | JUCIIMI Tewrgn Ipaxtuyecku | JlaGoparops
JIMHEI € 3aHATHUA bIe paboTEI
1 2 3 4 5 6
Tema 1. OcHoBBI coBpemenHOi
P1 KOHLICIIIIMH 3HEPreTHYECKOTO 1 0,5 1
0OMeHa a3pOGHBIX IPOKAPHOT.
Tema 2. Anokcuueckue
JBIXaTEeNILHBIE MTPOIIECCHL.
P2 Bpoxenue. Oxucurensusmii 1 0,5 1
CTPECC U TOKCHYHEIE (HOPMBI
Py6ex KHCJIOpoJa.
1 P3 Tema 3. ®ototpodus y 1 7 ]
IPOKapHOT
Tema 4. Ocobennoctu
9HEPreTUYECKOro
P4 MeTaboIM3Ma IPOKapHOT. 2 7 7
Iyt katabomusma rekcos y
npokaproT. MeraHorenes.
MeranoTpodus.
Py6esxnbiit KoHTpOITH Nol - 1 -
Tema 5. Ocobennoctu
P5 a30THOI'0 OOMEHa y pa3JIMyYHbIX 1 0,5 1
(usronorHUeckux rpymm
IPOKAPHOT.
Tema 6. OcobennocTr
P6 aHa0OJIMYECKHX IIPOLECCOB Y 1 0,5 1
Py6ex IIPOKapHOT.
2 Tema 7. Buonerpanauus
P7 KCEHOOHOTHKOB 1 1 1
MHKPOOpPTraHH3MaMH.
Tema 8. IIpuknannrie acnexTs
P8 dusnonoruu u GroxuMuH 2 1 1
Oakrepwmii.
PyGexHsIit KoHTpoIE No2 - 1 -
Hmozo 8 10 8 8




4.2. CoaepixaHue JJeKIHOHHBIX 3aHATHI

Tema 1. OcHOBBI COBpEMEHHOI KOHIENIHHA HEPTeTHIECKOro 06MeHa a3poOHBIX
NpPOKApHOT

Poss Bozopoza 1 kucnoposa B 6HOTOrHIecKHX peioKc-IpeBpamenusX. [IpuHuns:
KOJIMYECTBEHHOM OLIEHKH IIOTEHIUATEHON SHEPreTHIECKOM 3 (PEKTHBHOCTH JBIXATEILHbIX
TPOLIECCOB € YIETOM CIELU(HUKH OKHUCIAEMBIX CyOCTPATOB, CHCTEM IEPEHOCA JTEKTPOHOB U
IPHPOJIEl TEPMUHATIBHBIX aKLENTOPOB. [IpHHIMNBI OpraHu3alliy JHIXaTENRHOrO anmnapara
aspOOHBIX H (aKyIbTATHBHO aHAIPOOHBIX XEMOOPIaHOTETEPOTPODHEIX Oakrepuii.
ONEKTPOHTPAHCTIOPTHBIE SN M HX OCOOEHHOCTH y MHKPOOPIaHU3MOB. ONEeKTPOXUMHUYECKHH
SIIEMEHT, H3MEHEHHE CTaHIaPTHOH CBOOOIHOM SHEPIUHU B PEAKINH, CBI3AHHOMN C IEPEHOCOM
9NIeKTPOHOB. IIoHsTHE CTaHIAPTHOTO BOCCTAHOBUTEIBHOO IIOTEHIUANA. Y HUBEPCATIBHEIE
KOMIIOHEHTBI IbIxaTesIbHOrO npouecca: Kopepment A, NAD(NADP), ATO.

Tema 2. AHoKcHYeCKHe bIXaTeIbHbIE nponecchl. Bpoxkenne. OKucIUTELHBIH cTpecc H
TOKCHYHbBIE (JOPMBI KHCIOPOJA

DymapatHoe JIbIXaHHE, BOCCTAHOBJICHHE OKHCHBIX (HOPM JKelle3a M Mapranua. OKCHAHHOHEI
XpoMa, BaHaJIusl, TEIUIypa B KAYECTBE TEPMUHAIBHBIX aKIIENITOPOB 3JIEKTPOHOB.
Huccumunsanuonnas cynbdarpenykius. [TocienoBaTensHbIe STaNb HCXOTHOM
SHEPro3aBUCHMOM aKTHBAIMH CyNb(aTa H MOCIIeIYIOMEro H3MEHEHHS OKUCITAIBHO-
BOCCTaHOBHTEIHOI'O COCTOSIHUSI aTOMA CEPhI B MHTEPMEIMATaX M IIPOAYKTaX CyIbpaTpemyKIlHH.
Cepopenyxiusl.
HoHopHo-akuenTopHas npobiieMa IPUMEHHTENHHO K Pa3HBIM THIIaM GposkeHHs. MecTo pasHBIX
THIIOB OPOXKCHHS B 9BOJIIOLMM OPraHWYECKOro MHpa. BHOXMMUS IpoLeccoB CMpTOBOro,
MOJIOYHOKHCJIOTO, IIPOMMOHOBOKHUCIIOr0, MaCJITHOKHCIIOTO, YKCYCHOKHCIIOTO ¥ CMEIIAHHOTO
Opoxenuit. 'omoaneraTHoe GpojkeHHe Kak OJHH U3 CIIOCOGOB (UKCAIME HEOPraHUYECKOTO
yriepoza, koakTopsl ¥ GHOXHMHS 3TOro Iponecca. YKCycHokucnoe 6pokenne. OcoGeHHOCTH
(puzmonoruu u GuoxuMuH Mponecca. JIBOXCTBEHHOCTb CyTH IpOIiecca YKCYCHOKHCIIOTO
Opoxenus. [TpakTryeckas BaXXHOCTH OPOAMIIBHBIX IPOLIECCOB.
Wcrounnku 06pa3oBaHys YaCTHIHO BOCCTAHOBICHHBIX (hOPM KHCIOPO/a B 0GMEHHBIX
nporeccax. 3HaYEHHE PeaKIuH, KaTaIu3HpyeMoii cynepokcuaucmyTasoi (SOD) ¢ yueToM eé
Pa3IMYHOro MPOUCX0KAeHHA. CrocoObl 3aIUTH MEKPOOHBIX KJIETOK OT JSHCTBHS TOKCHYHBIX
¢opm kucnopona. Broxumus U QU3HOIOrKS 3aIMUTHBIX CHCTEM.

Tema 3. ®oToTpodus y npokapuor
IIpoucxoxenue pororpodun y 6axrepuit. OKCHIeHHbI! 1 aHOKCHTEHHEIH (OTOCHHTES.
OcHoBHBIE QOTOCHHTETHYECKHE TUTMEHTHI H HX aDXHTEKTYpPa B KIETKE GOTOTPODHOM
Oaxrepun. PoTOTPO(HS y MypITypHBIX, 3€I€HbIX HUTYATHIX, 3€JEHBIX OaKTepHit 1
renmobaxrepuii. Oxcurennas Gororpodus nuanobakrepuit. Ksasu-dororpodus.

Tema 4. Ocobennoctu 3uepreTnyecKkoro Mmeraboausma npoxapuot. IlyTn kaTaGoansma
reKcos y npoxapuor. Meranorene3. Meranorpodnus.

Crenuduka u pasHooOpazue MUKPOOHBIX 0OMEHHBIX nporieccoB. OcoBEHHOCTH
KaTaboNMYECKUX U aHAOOIMYECKUX PeaKI|i Y MUKPOOPTaHU3MOB U3 PaslIMYHBIX (DH3HOIIOTO-
TaKCOHOMHYECKHX rpynil. Meranorpodus. ®H3HONOrHsS 1 MEKPOGHOIIOTHS IIpoLecca.
I'maxomus. [ukn SutHepa-/{ynoposa. OKuCIHTENBHbIH eHTO30h0CchaTHEI myTh. Lk
TPUKapOOHOBBIX KMCJIOT M INIHOKCHJIATHBIH IyHT. AnbrepHatuBHble LITK myTu accaMmsammn
NBYXYTJIEPOJHBIX COCAMHEHUH (3THIMAIOHUIOBBIA M METHIIACTIAPTATHEIHN). Y HHKAJIBHEIE
epmenTr! 1 KodakTOopE! MeTaHOTEHe3a. BocCTaHOBICHHE YIIIEKHCIOTHI IPH YIACTHH
crnenuduyeckoi nenu nepeHoca dIeKTPOHOB Yy XEMOJIUTOABTOTPOGHEIX MeTaHoreHoB: CO2-
penykrasubiii 1 CH3-S-CoM-penykrasHelii sTansilIpeacTaBienus 0 pou IPOTOHHOTO



Tpali€HTa B 3TOM Ipolecce. Tpoduueckue B3auMOAEHCTBHS B POIECCe METAHOTEHE3A B
NPUPOAHBIX YCIOBUSX.

Tema 5. OcoGeHHOCTH a30THOT0 00MEHA Y Pa3IMYHBIX (H3HOJOrHIECKAX rpynm
NPOKAPHOT

Boccranosnenne okcunannosos asora (NO3-, NO2-) kak mOCIIe0BATENbHEIE 3TAIIBI €IHHOTO
3Tara eAMHOrO ABIXaTeNbHOTO MPOLecca Wik Kak OT/IeIbHEIE BAPHAHTHI PECTHPATOPHOI
Aexutpupukanuu. ['eneTnyeckue nerepMunanThl. OyHKIHHA nar-, nir-, nor- ¥ NOS-reHoB.
JennTproukanys/aMMOHREpHUKAIMs HATpaTa i METabOTMYECKHI CTATyC MHKPOOPraHHU3MOB.
AJIBTepHATUBHBIH MCCHMUIIAIMOHHOM HATPATPEAYKIMK ITyTh BO3BpamieHus N2 B atMocdepy -
aHadPOOHOE OKHUCICHHE aMMuaKa. MUKpoGHOIIOrHs i 6HOXuMHS TIporiecca A30ThHKCAIHS.
Taxconomugeckoe pasHooGpasue a30TGuKcaTopoB. MoJeKy IIpHELA MEXaHu3M GHOTOrHIeCKOi
(uxcanuu azora. DBoNOLHS IIPoLEcca a30TGHUKCAIINH. '

Tema 6. OcoGennocTu aHAGOIHYECKHX NIPOLECCOB Y MPOKAPHOT
Buoxumudeckue myri 6MOCHHTe3a yPHHOBBIX M IMPAMAIMHOBBIX HyKICOTHIOB Y
MHKPOOPrHan3MoB. OCHOBHbIE ITyTH GHOCHHTE3a IPYIII aMHHOKHCIOT y Pa3IHYHBIX (U3HOJIOro-
OGHOXMMHYECKHUX IPYIII IPOKAPHOT.

Tema 7. Buoaerpaganus KceHOOHOTHKOB MHKPOOPraHH3MAMH
ITyTn MuKpOGHOTO KaTabomu3Ma KCeHOOHOTHKOB Pa3iIHYHOIO XHMHUECKOTO CTPOSHHSL.
CuHTeTHYECKHE JTaKTaMBI H HX Jerpajialiusi MUKPOOPraHHU3MaMH. buonerpananus
hocdopopranrdeckux coemuuenuii. PutuH 1 GpUTa3EL. ApOMaTHUECKHE HATPO- U
AMHUHOCOCIMHEHHU KaK MOTCHIIHAIBHO MyTareHHbIE U KaHIIEpOreHHbIe areHThl. HuTpopemykims
KaK OCHOBHO# ITyTh TPaHC(OPMAIMHU U KaK MEXaHH3M MeTab0IMueCKOM aKTHBAIIHH.
'anoreHopraHuYecKye COEIMHEHNS - 3arPA3HATENH OPHPOIHEIX ChEp U KUBBIX OPTaHH3MOB.
Tparcpopmanus JIIT kak 06beKTa II0GATEHOr0 3KONOTHYECKOT0 MOHHTOPHHTA. DIMMHAHALHS
raJOreHOB.

Tema 8. IIpukaanbie acnekTsl GPH3HOIOrHH U OHOXUMHUH GaKTepHii
Kparkast XapakTepiCTHKa HCTIOIb30BAHMSI MEKPOOHBIX KIIETOK  MEKPOGHBIX (DePMEHTOB B
NHULIEBO¥ NMPOMBILIICHHOCTH (XJIe60meKapHast, MACHas, MOJIOYHAs IPOMBIILIEHHOCTb,
BHHO/E/IHE, THBOBAPEHHE, IPOU3BOJCTBO MUIIEBEIX OPTaHMYECKUX KHUCIIOT U CIIHPTOB,
KOHCEPBHPOBAHUE MPOMYKTOB NUTaHKs). McroIp30BaHHE MEKPOOPTaHM3MOB B IIPOM3BOICTBE
JIEKapCTBEHHBIX NPENapaToB. AHTUOHOTHKH MHKPOOHOTO MIPOMCXO0XK/ICHHS. BUTAMUHEL
Hcnonb3oBanue (pepMEHTATUBHOM aKTUBHOCTH IPOKAPHOT B GHOTEXHOJIOTHH 3AIIHTHI
OKpYy>Karolie# cpeasl. BHopecTpyKius 3arps3Hsromux BEMECTB.

4.3. ConeprkaHue NPAaKTHYECKHX 3aHATHI

lngp T
pazzen Haumenoanue u coziep)kaHue MpaKTHYECKHX Byoe
a, HaumeHoBaHue pasiena, pabor (o4nas Gopma oOydeHus) 1 MKOCTI_'
TEMBI TEMBI JIUCLUILIHHEI n1ab0paTopHEIX paboT (04HO-3a09Has opma ’03‘11;21_’
CIH o0yueHus
_r'?:“;lm % ) 3a209H.
1 2 3 4
P1 | OcHoBbI coBpemenHoii | Poir  Bomopona m kmcaopoma B | 1/0,5
KOHIeNMHH GHoJIOrHYecKHux peloKc-npeBpaneHusx.
JHepreTu4Yeckoro oomena | IIpuHnumnbl KOJIHYECTBEHHOMN OLIEHKH
a3poOHBIX NMPOKAPHOT. MOTeHIHAIBHOH SHEPreTUYECKOM
3G (EeKTUBHOCTH IbIXaTENBHBIX MPOIECCOB C
y4eToM crneuupUKH OKHCIIEMBIX Cy6CTpaToB,




3

CHCTEM II€pEHOCA 3JIEKTPOHOB H IIPHUPOJIBI
TEPMHHAIBHBIX  AKLENTOPOB.  [IpHMHIHMIIEI
OpraHH3aLUH JBIXaTEIEHOIO anmapara
a’poOHBIX M  (aKyNbTATHBHO aHA3POOHBIX
XEMOOPraHOreTepoTpO(HEIX GaKTepHii.

P2

AHOKcHYeCKHe
JBIXaTeIbHBIE  IPOLECCHL.
Bpoxenune. OxucnurTensHbI
CTPeCC U TOKCHYHBIE (hOPMEI
KHCII0poja

HoHopHo-aknenTopHas npob.ema
NPHMEHHTEJIbHO K Pa3HLIM THIIAM
Oposxenusi. MecTo pasHbIX THIIOB GposKeHus B
9BOJIFOIIUH OPTaHHYECKOro Mupa. Bruoxumus
IPOLIECCOB CIIMPTOBOr0, MOJIOYHOKHUCIIOTO,
IPOIIHOHOBOKMCIIOTO, MaCISIHOKHCIIOTO,
YKCYCHOKHCJIONO H CMEIIAaHHOTO OpOKEeHHIA.
I'omoaneTaTHOE GpoXKEHHE KAK OJIUH W3
C1oco00B (pUKCAMH HEOPTAHHIECKOTO
yriepoaa, KopakTopsl U GHOXMMHUS 3TOT0
nporecca. YKCYyCHOKHCIIOe GposkeHue.
OcoberHOCTH (U3HONOTHH ¥ GHOXUMHUK
nporecca. J[BoHCTBEHHOCTH CyTH IIporecca
YKCYCHOKHCI0r0 6posxenus. [IpakTugeckas
B)XHOCTh OPOIMIBHBIX MPOIECCOB.

1/0,5

P3

@otoTpodHs Y MPOKapuoT

OcHoBHbIe (OTOCHHTETHYECKHE NHIMEHTHI
H HX apXHTEKTypa B KjeTke (ororpodHoii
Oaxrepun. QoToTpodus y mypmypHBIX,
3€ICHBIX HHUTYAThIX, 3€NCHBIX Oakrepuii u
renuobakrepuit. OkcurenHas  QoroTpodms
uuanobakrepuii. KBasu-pororpodus.

1/1

P4

Ocobennoctu
3HEPreTUIECKOro
Meraboyiu3Ma  IIPOKapHOT.
ITyta xaraGonuama rexcos y
MpOKapHoT. MeraHorenes.
Metanotpodus.

Crnenuduxa m pasHooGpasue MHKpOOGHBIX
00MeHHBIX NpOLIEeCCoB. Ocobennoctu
KaTaDOJIMYECKHX U aHAabOINYECKUX peaKiuil y
MHKPOOPraHU3MOB M3 PasiIHYHBIX (PH3HOJIOTrO-
TaKCOHOMHYECKHX TIpynm. Meranorpodus.
Du3noNOrMs M MHKPOOHOIOrHS IIpoIecca.
['muxous. Iuxn OnTHepa-/{ynoposa.
Oxucnurensubli  neHTO300ChATHEL  MYTh.
[uxor TPUKapOOHOBBIX KHCIIOT 2§
TTIHOKCHIIATHBIN IIyHT. AsbTepHaTuBHble [[TK
IIyTH ACCUMUIISILIUA JABYXYTJIEPOTHBIX
COEOMHEHUH (3THIIMAJIOHHIIOBBIH 7§
METUJIaCIIapTaTHEIN). YHUKaIbHBIE (EepMEHTEI
H KO(aKTOPhI METAHOTEHE3A.

Py6exublii kouTpoJns Nel

2/1

1/1




2

3

P5

Oco6GeHHOCTH a30THOrO
oOMeHa y pa3IHIHBIX
¢usHONOrHYECKHX rpymm
IPOKAapHOT.

BoccranoBienne okcHAHHOHOB 230Ta (NO;-,
NO;-) kak nociexoBaTe/LHbIE TANbI
€IMHOI0 3TaNa HHOr0 ALIXaTeJILHOr0
Npouecca WM KaK OTAebHbIe BADHAHTHI
AeHHTPH(PHKAHH,
Jenutpuukanms/aMMoHupUKaLMS HUTpaTa 1
MeTabO0IHYECKHH} CTaTyC MHKPOOPTaHH3MOB.
AJbTEPHaTHBHBIA TUCCHMHIISIMOHHOMN
HUTPATPEAYKIMH IIyTh BO3BpalmeHus N2 B
armMocdepy - aHa3poOHOE OKHCIIEHHE aMMHAKA.
Mukpobuomnorus u 6uoxumus nponecca
Asorduxcarus. TakconoMudeckoe
pasHooOpa3He a30TpUKCaTOpPOB.
MoneKynsapHbIH MeXaHH3M GHOJIOrHYECcKOit
(uxcammy a3oTa. DBOIIONHS MpoIecca
a30T(HUKCAIHH.

1/0,5

P6

Ocobennoctu
aHabOoJIMYECKUX IPOLIECCOB
y TIPOKapHOT.

buoxumuueckue nyTH OnocuHTe32
Iy PHHOBBIX " NHPHMHIHHOBBIX
HYKJ/ICOTH/I0B y MHKPOOPIrHan3MOB.
OcHoBHBIE  myTH OmocHHTE3a  rpymnm
aAMHHOKHCJIOT y PpasIM4YHbIX  (DH3HOJIOro-
OHOXMMHYECKHX IPYIII IPOKAPHOT.

1/0,5

P27

Bronerpanamus
KCEHOOHMOTHUKOB
MHKpPOOpPraHH3MaMH.

Iyt MHKPOOHOro KaTaboau3zmMa
KCEHOOMOTHKOB PAa3jIHYHOr0 XHMHYECKOro
crpoeHns. CHHTeTHYECKHE JIaKTaMbl M HX
Jerpanamust MHKpPOOpraHU3MaMH.
buonerpanarus dbochopoprannueckux
COeIUHEHHH. Durun H (durassl
ApoMaTH4eCKHe HHUTPO- U aMHHOCOEIHHEHHS
Kak MOTEHIHAIBHO MyTareHHEIE "
KaHIEPOreHHbIe areHTHl. HUTpopemykuus Kak
OCHOBHOM IyTh TpaHCOpMAllMH M Kak
MEXaHH3M  MeTabOoJIHYecKOd  aKTHUBAILHH.
lanorenopranndeckue COCIIMHEHUS -
3arpsA3HUTENIM NPHPOAHBIX chep H KUBBIX
opranusmoB. Tpancpopmamus JUIT kak
obbekTa r1no0anbHOro 9KOJIOTHYECKOTO
MOHHTOPHHIA. DIHMHHALIKS TaJIOTEHOB.

1/1

P8

[IpuknanHbie acIEKTHI
¢bu3nonOruu ¥ GHOXUMHUH
Oakrepuii.

Hcnoib30BaHHe MHKPOOHBIX KJIETOK H
MHKPOOHBIX (epMeHTOB B  nHmMEBOi
NPOMBINIICHHOCTH. HMcnons3oBanue
MHKPOOPIraHHU3MOB B IIPOM3BOJICTBE
JICKapCTBEHHBIX IIpenapaToB. AHTHOHOTHKH
MHKPOOHOTO NPOMCXOXIEHHS. BUTaMHHEL
Hcnone3oBanue (epMEHTATHBHON aKTHBHOCTH
OPOKApMOT B OHMOTEXHONOTHH  3alIUTHI
OKpyKarolieii Cpelbl. Buopectpykius
3arps3HAIONIMX BEIIECTB.

2/1

Py6exubIii KOHTPOJIL Ne2

1/1

HUTOT'O

12/8




4.4 Cone

D:KAHHE JJa0opaTopHBIX paboT

Mudp
pasnen
a)
TEMBI
JHCIIH
TUTHHEI

HaumenoBanwe pasyena,
TEMBI TUCITATIMHEL

Hanmenosanwe u conepxanue npaxtideckux
pabor (ounas popma 06ydenus) u
1ab0paTOpHBIX paboT (04HO-3a0uHas hopma
00yuenust)

Tpynoe
MKOCTh
, YaCHl:
o4H/0-
320YH.

1

2

3

Pl

OcHoBbI
KOHLeIMIUH
JHEPreTHYeCKOoro ooMeHa
a3pPOOHBIX MPOKAPHOT.

COBpPEMEHHOM

H  KHcIopoaa B
PeAoKc-IpeBpameHHsIX.
IIpuHmumE! KOJIMYECTBEHHOU OLIEHKH
MOTEHI[HAIBHON 3HEepPreTHYecKoun
3 GEKTUBHOCTH JIBIXaTENBHBEIX TPOLECCOB C
YYETOM CIEeIU(UKH OKHCIIIEMbIX CyOCTpaToB,
CHCTEM MEPeHOCa 3JIEKTPOHOB M IIPHPOLIBI
TCPMUHATBPHBIX  AKUENTOPOB.  [IpuHIMIEL
OpraHH3alHu IBIXaTeNbHOIO anmnapara
a’pOOHBIX ¥  (aKyJIBTATHBHO aHA3POGHBIX
XEMOOPraHOreTepOTPO(HEIX GaKTepHil.

Poab BOJIOpOJa
OHoJIOrHYeCKHX

1/1

P2

AHOKCHYECKHE
AbIXaTe/IbHBIE  MPOLECCHI.
Bbpoxenne. OxuciuTensHb
CTPECC ¥ TOKCHYHBIE (hOPMBI
KHCIIopoa

Honopno-akuenTopuas npo6;ema
NPHMEHHTEJbHO K PA3HBIM THIIAM
Opo:kennst. MecTo pasHBIX THIIOB OpoxeHus B
3BOJIIOLIMK OPTraHUYECKOro Mupa. Bruoxumus
IPOLECCOB CIUPTOBOI0, MOJIOYHOKHUCIIOTO,
IPOIHOHOBOKHCIIOTO, MaCIISIHOKUCIIOTO,
YKCYCHOKHCIIOTO H CMEIIaHHOTO GPOIKEHHIA.
['omoaneraTHOE GposkeHHE KaK OUH U3
croco6oB (ukcanuu HEOPraHMYECKOro
yriepona, KoakTopsl ¥ GHOXUMHAS 3TOro
nporuecca. YKCyCHOKHCIOE GpojKeHHe.
Ocobennoctu Gusnonorus u GuOXUMHK
npornecca. JIBoiCTBEHHOCTH CyTH Iporecca
YKCyCHOKHUCTIOro 6poskenus. [Ipaktuyeckas
BaXHOCTh OPOIMIBHBIX IIPOIIECCOB.

1/1

P3

DoToTpodusi y IpoKapHoT

OcHoBHBIE (OTOCHHTETHYECKHE MHIMEHTDHI
H MX apXMTeKTypa B KieTke (oToTpodHOi
Gaxkrepun. ®@ortotpodus y  mypHypHEIX,
3C/ICHBIX HMTYAThIX, 3€NCHBIX OakTepuil u
renuobakrepuit. Okcurensas — doToTpodus
nuanobakrepuii. KBasu-pororpodus.

2/1




P4

Ocobennoctu
9HEPreTUYeCKOro
MeTaboNu3Ma  IIPOKapHoT.
ITytu xarabonm3sma rekcos y
IIpokapuoT. MeraHorenes.
Meranotpodus.

Cnenuduxa n pasmooGpasue MHKPOOHBIX
00MeHHBIX NpOIecCcoB. Ocobennoctu
KaTabOINYeCKuX M aHAOONIMYECKHX PeaKiuii y
MHKPOOPraHH3MOB U3 Pa3IMYHBIX (PHU3HONIOTO-
TaKCOHOMHMYECKHX ~Ipymi. MeTaHoTpodus.
QH3HONOTAS W MHKPOGHONOTHS IIpoLecca.
I'miakomms. Huxn OnTHepa-Jlynoposa.
OxuciuTenbubli  meHTO30hOChATHBIA  IIyTh.
Iuxn TPUKApPOOHOBBIX KHCIIOT u
TIIMOKCHIIATHBIA WYHT. AnbTepHatuBHbe [[TK
IyTH ACCUMMIISIINA JBYXYTJIEPOIHBIX
COE/IMHEHM (3THIIMATOHHITOBEII U
METWIACIIAPTATHEIN). YHUKaIbHBIE (hepMEHTHI
U KO(DaKTOpEI METaHOTeHe3a.

Py06exubrit kouTpoas Nol

2/1

P5

OcobenHOCTH a30THOTO
00MeHa y pa3IM4HbIX
(usnonoruyeckux rpymm
IPOKAPHOT.

BoccranoBiienne okcHaHHOHOB a30Ta (NO3-,
NO;-) kak mocsienoBaTeNLHbBIE STANBI
€IHHOI0 3TaNa eIHHOI0 JLIXaTEILHOI0
npomnecca WM KaK 0TAeNbHbIe BADHAHTHI
NeHUuTpuduKanmun. '
Jlerntpuduxanus/aMmonudukanys Hutpara n
METabOoIMIECKHH CTaTyC MEKPOOPTaHH3MOB.
ANbTepHATHBHEI JUCCUMUIISIIHORHOM
HUTPaTPEAyKIUH IIyTh BO3BpalieHust N2 B
atMoc(epy - aHa9pOGHOE OKHCIICHHE AMMHAKA.
MukpoGuonorus u Guoxumus mponecca
Aszotduxcanus. TakcoHOMHYECKOE
pazHoobpasue a30TdhUKCaTOpoB.,
MonexynsapHslit MexaHu3M GHONIOTHYECKOH
uxcanum a3ota. Isomornus mponecca
a3oTdhuKcaryy.

1/1

P6

OcoGennoctu
aHa0OJIMYECKUX MPOLIECCOB
Y IIPOKapHOT.

buoxumuueckne
Iy PHHOBBIX H
HYKJICOTH/IOB y MHKPOOPIrHAH3MOB.
OcHoBHEBIE IyTH OuocuHTE3a,  rpymm
AMUHOKHCIOT Y  pasiMYHBIX  (DM3HOJIOro-
OUOXMMUYECKHX IPYII IPOKAPHOT.

IyTH OuocuHTe3a
NUPHUMHANHOBBIX

1/1




B

Buonerpamanus
KCEHOOHMOTHKOB
MHKPOOPTraHHU3MaMH.

IlyTu MHKPOOHOr0 KaTabom3ma
KCeHOOMOTHKOB Ppa3iM4YHOIr0 XHMHYECKOIro
cTpoeHusi. CHHTETHYECKHE JaKTaMbl M HX
Jierpaganus MHKPOOPTraHU3MaMH.
Buonerpananus docdopoprannygecknx
COE/IHHEHHI. ®utun H  Qurass
ApoMaTHYecKHe HHUTPO- H aMHHOCOETMHEHMS
KaK OTEHIHATIBEHO MyTareHHEIE "
KaHIEpOreHHble areHThl. Hutpopenyknms kak
OCHOBHOH IyThb TpaHChOpMamUH ¥  Kak
MEXaHH3M  METabOJIHMYEeCKOW  aKTHBALWHL.
l"anorenopranmyeckue COEIUHEHHS -
3arps3HATENM INPUPOJHBIX CRPEP M IKUBBIX
opranusmoB. Tpamchopmamus JUIT xkak
obbexTa r1106ambHOro 9KOJIOTHYECKOTO
MOHHUTOPHHIA. DIUMUHAINS TaJIOrEHOB.

2/1

P8

[IpuknanHbie aceKTh
Gbusnonornu u GuoxuMun
Oaktepwuii.

HUcnonbzoBanne MuUKpOGHBIX KJIeTOK u
MHKPOOHBIX  QepMeHTOB B  nHImeBOii
HPOMBINIIEHHOCTH. Hcnone3osanue
MHKPOOPraHU3MOB B IIPOU3BOJICTBE
JIEKapCTBEHHBIX IPENapaToB. AHTHOHOTHKU
MHUKPOOHOIO  IIPOHUCXOXNEHMS. BHTAMHHEL
Hcnomb3oBanne (epmeHTaTHBHON aKTHBHOCTH
NPOKapuOT B  OHOTEXHOJOTMH  3aIUTEI
OKpYKaromei CPEIBL. buonectpyxnus
3arps3HAIONIMX BENIECTB.

2/1

Py6exubIil KOHTPOIH No2

HUTOI0

12/8




5. METOAUYECKHE YKA3AHMSI OBYYAIOLIIUMCS
II0O OCBOEHHUIO TUCLHUTLINHEI
Hucuunmina «®usuosorus u GHoxuMus Oaxrepuii» u3yuaercs B Teuenue 2 CeMecTpa B

(bopMe TeKIHOHHEIX, IPAaKTAYECKUX 3aHATHH H IaG0paTOPHBIX pabor.
OpraHu3alMOHHO KYpC COCTOMT U3 2 PYOEKHBIX pa3ziesnioB, KaXIblii 13 KOTOPBIX BKJIFOYAET 110 4
TeMBl: pybex 1 - «OCHOBBI coBpeMeHHO KOHIICIIIHH SHEPreTHIECKOro 0OMeHa a3poGHbIX
IPOKapHOT», K AHOKCHYECKHE JIBIXATETbHEIC npouecckl. bpoxxenue. OxucauremHELH cTpecc u
TOKCHYHBIE (JOPMBI KHCIIOpOIay, «@orotpodus y mpokapuory, «OcobeHHOCTH
SHEPreTH4EeCKOro Meraboymama poxaprot. ITyTn KaTabommsMa rekcos Y IPOKapHoOT.
Meranorenes. Meranorpodusy; py6ex 2 - «OcoberroCTH a30THOrO 0GMeHa Y Pa3IH4HEIX
(usmonoruyeckux rpymm HpOKaproT», «Oco6eHHOCTH aHABGOIHYeCKHX IIPOLIECCOB Y
IpPOKapuoT», «bronerpananus kceHOGHOTHKOB MHKpoopranusmMamu», «IIpukianHeie acrexTs
¢usnonoruu u GuoxumMuu OakTepuiiy.

YuebHas IuCIMIIMHA BKIIOYaeT B KauecTBe 0043aTelIbHOro MHHHMYMa TEMATHKY
TCOPETHICCKOr0, NPAKTHYECKOr0 H KOHTPOIBHOTO Y4eGHOro Martepuana. Teoperuueckwii
Mar€puai TOBOAUTCS A0 MAarHCTPAHTOB HA JIEKI[HSX. Conepxanme nexmuii B 0606meHHOM BUJIE
BKIIFOYaeT B Ce0s OCHOBHBIE IOHATHS U TCPMHHBL, BEAyLIME Hay4HBIE MHIEH, OCHOBHBIE
3aKOHOMCPHOCTH, TEOPHHM, IPHHIUIILL, IOJOMXKECHHS PacKpBIBAIOIIMX CYIMHOCTH SIBJIEHHH B
00pa3oBaHHM M Hayke, TEMaTHIECKYI0 HH(OPMALHIO ¥ Hay4HEIE daxTer. Usyuenne xaxmoii
TEMBI NIPEATONIAracT O3HAKOMJICHHE C PEKOMEHIyeMoii JUTEpaTypoii. B opranuzanmonnom
IUIaHE TPaKTHYECKHE 3aHSATHA — 3TO COBMECTHOE IIPOCKTHBHO-AEATEIBHOCTHOE pEIICHHE
MAricTpaMH H TpPENoJIaBaTelleM II03HABATENBHEIX 3azad, BO3HHKAIOIMHUX B XOZA€ Y4eOHOro
npouecca. B xozme mpakrtuyeckux 3amsTuit CIICNYeT ynensAth GONBIIOE BHUMAHHE YCBOECHHIO
CTyAEHTaMH 6a30BbIX MOHATHIT y4eGHOTO Kypca. Ilpu sToM Hano opuenTHPOBaTH CTyZEeHTa He Ha
(3ayqHBAHME» TOTO HMIIM MHOTO ONpE/ENeHHS, a Ha HeOGXOMHMOCTH ero CaMOCTOSTENBHOIO
KOHCTPYHPOBAHHS.

DOpMBI IPOBEIEHHUS IPAKTHYECKHX 3aHSTHIL:

— 0npoc;

— YCTHBIE COOOMIEHHUS U JOKIIaEL, pe3eHTaIHH (5-7 MHHYT) U HX 00CYXKIeHHe;

— 00CyX/IeHHE CHTYalMOHHBIX 337124 NPUKJIaJIHON TEMATHKH;

- TEMaTHYECKHE JUCKYCCHH.

Oco6oe MecTo B CTPYKType MpaKTH4ecKoro 3aHsTHS NIPHHAUICXKHUT yI4eOHBIM JOKIanaMm.
Ilpr uX MOArOTOBKE MArMCTPaHTHI OIDKHEL TIIPOACMOHCTPUPOBATE BCE CBOM 3HAHHUS M yMEHHS,
CBA3aHHBIC C TBOPYECKOH CaMOCTOSTELHOCTBIO, U B IICPBYIO OY€pelb — YMEHHS 4HUTATh H
MOHMMATh y4eOHblE M HAyYHBIE TEKCTBL, CHCTCMAaTH3UPOBaTh M KOHIENTYalIU3HPOBATh
CONCpXKAIHEC] B HUX 3HAHHS MO (U3HONOTHA U OGHOXHMHK OakTepuit B COOTBETCTBHH ¢
AITOPUTMOM M IUIAHOM JIOKJIana. AJTOPHTM MOXKET ObiTh BBIpa0OTaH CTYAEHTOM
CaMOCTOSATENIEHO MIIH MIPEJIOXKEH IIPENOaBaTeNeM.

Ilpennaraemeie hopMEl mpakTHYeCKUX 3amHsTHI MOTYT HCIIOJIb30BaThCs B Pa3IMYHBIX
COYCTaHMAX Ha YCMOTPEHHE MPEroaBaTe)is.

Y4eOHbIM mmaHOM 1o auciMIEHE  «DH3HONOrHS H Ouoxumus GakTepmii»
PEyCMOTPCHA CaMOCTOATENbHAs BHEAayAUTOpHas paboTa MarucTpanToB. B oTHOmeHHH k
TATaCMOMY KYpCY JICKLHM, KOTODBI OXBATHIBACT Ba)KHEHIIHe KOHIENIUH (DUHOIOTHH U
OHOXHMHH MHKPOOPTaHH3MOB, CAMOCTOSTEILHAS paboTa MarMCTpaHTOB 3aKHOYaeTcs B HX
BCECTODOHHEM TJIyOOKOM HW3y4eHHH. JIeKIHOHHEIH Kypc, Ge3ycloBHO, OCHOBa, KOTOpas
TIOMOTaeT MaruCTpaHTy OPHEHTHPOBATECS BO BCEM MHOTOOOPA3UH GHOXHMHUECKHX IPOLECCOB,
UPOTEKAIOMKX B KIeTKe. ONHMX KOHCIEKTOB IIeKIH HEIOCTATOYHO HU nng paboTel Ha
NPaKTHYECKUX 3aHSATUSX, HU UL YCHEIIHON CAaud 3a4éTa. TONBKO camocTosiTensHas pabora
MAarucTpaHTa CrioCoOCTBYET Pa3BUTHIO y HETO HABHIKOB AHATH3A, 3alOMHHAHMIO (akTudeckoro
MaTepuala, BEIpaboTKe CaMOCTOSTENbHOMH TOUKH 3pEHUS Ha CIOpHEIE IPO6IIeMEI GHOJIOrHH.

Hrorom camocTosTens Ol paGoThI SBNSIOTCS HEGObIIHE JOKJIa/1bl, KOTOPBIE BBIHOCSTCS
Ha TIpaKTHYICCKOE 3aHATHE M 00CYXKHAIOTCs B rpymme. JIOKIams! J0DKHEL conepikaTh Hamboee



BKHBIC, HHTEPECHBIC, 4 HMHOTZAa W CHOPHBIE ACIEKTEI paccMatpuBaeMoii Temsl. [locie
KOJLICKTHBHOTO 00CY>KAEHHS IPENo/IaBaTellb OLEHUBACT KAYECTRO BBIIIOJIHEHHOU paGoTEL.

OcHoBO#t camocTosITENBHOM paboTBl MaruCTPaHTOB SBISETCS pabora ¢ yueOGHHKOM H
Y4eOHBIMH TIOCOGHSAMH, uTeHHE u KOHCIICKTHPOBAaHME HAYYHBIX MOHOTpagHil u cTarei,
HCIOIE30BAHHE STIEKTPOHHBIX HCTOYHHKOB, COIEPIKALIUX SHAYHUTE/IbHBIC MACCHBBI HHpOpMAIHH
110 pasHBIM pasnenaM MUKpo6uosoruu. IIpa caMocTosTebHO} IIOATOTOBKE ClIEAYET CoBIonaTs
PEKOMEHAIMH:

CrenoBate MeTouyeckum YKa3aHHUsIM, HMCIOLIUMCS B YU4eOHbBIX H3NaHUIX.

Kputnuecku onenusars HH(OpPMAIMOHHBIE MAaTepHANB, OCOGEHHO MOJIy4YEHHBIE U3
3IEKTPOHHBIX PECYPCOB.

VYMeTh COMOCTaBIATH TOYKH SPCHHS Ha Ty HIHM HHYI0 npoGieMy (H3HONOTMH W
OnoxuMuM GaxTepuii, penCTaBIeHHEIE B Pa3HBIX HCTOYHHKAX.

s Texymero xontpons (mwis OYHOH, OYHO-3a04YHOH (hopm 00y4enns) ucmonssyercs
OabHO-pefiTHHrOBas crcTeMa KOHTPOJIS ¥ OLICHKH aKaJIEMUYECKOM aKTHBHOCTH.

IIpg moaroroBke x« IIPAKTHICCKUM, JTA0OPATOPHBIM 3aHATHAM HAjIO IPOYHTATE
COOTBETCTBYIOLIME Pa3/ieIIbl PEKOMEHIOBAHHBIX YUeOHBIX TOCOBHH 1 TBEPAO YCBOMUTE 0a30BBIe
Ouonormyeckne TepMuHBI M moHsTHS. Ha OCHOBC NPOYMTAHHOIO MaTe€pHala COCTABISETCS
KOHCIIEKT 10 BOI[POCAM HPEACTOSIIEr0 PAKTHIECKOTO 3aHATHS, IPH HEOOXOAMMOCTH TOTOBUTCS
TEKCT I0K1Iaza (COOOIIEHNS) M MyJIbTAME THiHAS IIPE3CHTAlIHS.

‘Buier u popmer otpaGotkm nponymennX 3aHsTHiL:

Marwucrpant, npomycrusumit 3aHATHSA, 00s3aH 0TpaboTaTh 3a0KEHHOCTE B 3apaHee
OTOBOPEHHOH ¢ TperojaBareneM (opme. I[Ipenycmarpusaercs nsa BapUaHTa: MNEpPBBIA —
TIACbMEHHO: MaruCTp MHIIET JOKIAJ OT PYKH MO YKa3aHHBIM IpernojaBareieM TeMaM (TeMam,
KOTOpBbIe OBLIM PacCMOTPEHHI Ha TIPOIYICHHOM CTYJICHTOM 3aHATHH). Bropoii — YCTHO:
MATICTPAHT OTBEYacT Ha BONPOCHI IPAKTHYECKOTO 3aHATHS, C aKIEHTOM Ha TeMax, BEIOHpaeMBIX
npenonasareneM. Camocrostensnas pa6ora TIOZIpa3yMeBaeT MOArOTOBKY K IIPaKTHYECKHM H
nabopaTopHBIM paboTaMm, K PYOEXHOMY KOHTPOJIIO, K K3aMeHy.

Pexomensryemas TpymoemMkocTs camocTosTeBHOM paboThI npe/cTaBieHa B TabmIe:
Pexomennyemsiii pesxam camocTosTennHoM padoTsl

Pexomennyemas
HammMenoBanue SHISEMEOCTD,
BH/Ia CAMOCTOATENILHOM paboTh e
(oun/oyn-
330YH.)
CamocTosiTeIbHOE H3y'eHHE TeM (paszmesioB) qUCHHIVIHHDLI:
Ocobennoctn snepreTmyeckoro Merabomuama a’pOOHBIX M aHA3POGHBIX
IPKapHoOT.
DoTOTpOGUS IPOKAPHOT.
Iyt xaTabonmsma rexcos y IIPOKapHOT. 67/81
Meranorenes. Meranorpodus.
OcoberHocTH a30THOTO 06MEHA Y IPOKapHoOT.
OcobenHocTr anabommyeckux IIPOIIECCOB Y MPOKAPHOT.
Buonerpananus xcero6roTHKOB MHKpPOOpPraHH3MaMH.
BhinonHeHHe  caMOCTOATENBHEIX paszenioB INOATOTOBKM K MNPaKTHYECKHUM 12/
3aHATHSIM, IIOArOTOBKA K J1abOpaTopHEIM paGoTam
ITonroroska k py6exHOMY KOHTpOITIO (1m0 1 4. Ha Kax kI py6ei) 2/2
IloaroroBka k sk3ameny 27/27
BCETO 108/118




JUISI ATTECTAIL

1. BanmneHO-peitTHHTOBas

B KI'V (7151 ounoit, 0unO-3204HOi] (bopm 06yge
2. Ilepeuens 3ananuii k PYOEXKHBIM KOHTPOIISIM

6. POHJ] OIEHOYHFIX CPE/ICTB 2
WU 110 TUCLUATLIAHE «®U3HOJIOTHSI | BUOXUMUSA
BAKTEPHI»

6.1. Ilepeuens omeHouHBIX CpeacTB

TEMa KOHTPOJIA ¥ OLCHKH aKaJeMUIECKOH aKTHBHOCTH MarucTpoB
HUSA).

Ne 1, Ne 2.

CHC

3. Ilepeyens Bonpocos k 9K3aMeHy.

4. TemaTtuka UHJUBUIYAJIbHBIX 3a1aHHiT
CTYAEHTOB) [Tl TEKYILEr0 KOHTPOJIS ycn

(TeMbI 0TYETOB, peepatos, KOHTp

OJIbHBIX paboT
€BaeMOCTH :

6.2. Cucrema 6a/L1BHO-PeiiTHHI0BO OLICHKH

PadOTBI MArHCTPAHTOB 10 AHCHUILIHHE

OYHAS ®OPMA OBYUYEHHS
Ry
Haumenopanue Conepixanue
Pacnipenenenue 6amios 3a cemecTp
Pacnipenenenue 6an- Beimonnenne
JIOB 3a CEMECTpHI I10 H 3allHTa
BUAaM yueGHol pabo-| Bun Ilocemwe- | oruetoBmo | PyGexwsiii PyGesxHprit
Thbl, CDOKH CAauM yue- | y4eGHOM HHE npaKTHYeC- KOHTPOJIb | KOHTpPONb | Dk3ameH
6Hol paGoTs! (10Bo- | paboTsi: JIeKLHiA KHM U Nel Ne2
JIATCS 10 CBEEHUS 1abopaTopHbIM
MarucTpaHTOB Ha Iep- paboram
BOM yueOHOM 3aHA- | BamipHas
012 036 oll oll 030
OLIeHKa: A a pi a it
[Tpumeua- . | 3 6amnasza Ha 4-M Ha 8-M
6 nexiuit
HUS: 3aHATHE NpaKkTHYec- | MmpakTHyec-
no 2 6anna
12 x 3 6anu1a | KOM 3aHATHH | KOM 3aHSTHH

Kpwurepuii nepecue-
Ta 0ajuIoB B Tpagu-
LIHOHHYIO OLIEHKY T10
uToram paboTel B
CeMECTpe U HK3aMeHe

60 u MeHee 6ayuTOB — HEYIOBJIETBOPHTEIIBHO;
61...73 - YAOBJIETBOPUTENIHHO;

74... 90 — xopoo;

91...100 — oTnuuno

Kpurepuu nonycka k
NPOMEKYTOYHOM aT-
TECTALUH, BO3MOK-
HOCTH NONYYEeHHS
aBTOMaTHYE€CKOro
3a4era (3K3aMeHanu-
OHHOH OLIEHKH) 110
JUCLIMILIHHE, BO3MO-
JKHOCTb MOJTYYEHUs
OoHycHBIX 6annor

Jns nomycka k mpomerxKyTouHOM aTTecTanmuy (3K3aMeH) MarucTpaHT HomkeH
HabpaTk 10 HTOraM TeKyIero u pyOexHOro KoHTpons He MeHee S0 GaIoB
H NIOJKEH BBITONIHHTE BCE NPAKTHYECKUE PaboTEI.

J1s mosTydenns sk3aMeHa «aBTOMaTHYECK Y MarucTpaHTy HEOOXOAUMO
Habpartk 3a ceMecTp cie/yroliee MUHUMATBHOE KOJIMYECTBO GaILIOB:

- 68 1A NoNTyYeHUs SK3aMeHAMOHHO OLIEHKH yIOBJIETBOPUTEJBHO.

Ilo cornacoanuto ¢ npenogaBatenem MAarucCTpaHTy, HabpaBIemMy MAHHMYM
68 Gas1oB, MOryT GBITH 106aBNEHEI JOIMOJTHUTEIbHbIE OalIbl 32 aKTHBHOE
YHacTHe B Hay4HOH H METOAMHYECKOi paboTe, OPHrHHATBHOCTD [PUHSATBIX
PELICHHIA B XO/Ie BBINIOIHEHHS PAKTHIECKUX 1 naboparopHsix pa6or, 3a
Y4acTHe B 3HAUUMBIX y4eOHBIX 1 BHEYy4eOHbIX MeponpuaTHsX Kadeapel u
BBICTABHTD «aBTOMATHYECKH» OLIEHKY «XOPOLIOY HIIH «OTIHYHO

®opmbl 1 BUABI
yueOHoit paboTsl A
HeycrneBaroux (Boc-
CTAaHOBHMBLIMXCS Ha
Kypce o0yueHus) ma-
TUCTPAHTOB [IA MOJTY-

B cnyuae, ecim k mpomexytounoit arrecrammu HabpaHa cymma menee 50
Gannos, marumcrpanty Heo6xomMHMO HabpaTh HeJOCTalOIIEe KOIMYECTBO
OaLIOB 3a CYET BHIMONHEHMS NOMOJHUTENbHbIX 3ajaHui, [0 KOHLA
nocienHed (3a4eTHoi) Hemenw cemectpa. IIpu stoM Heo6xomumo
npopaboTaTh MaTepuan Bcex MpOIywLEeHHbIX NPaKTUYECKUX M J1abOpaTOpHBIX
pabor.




HCHHUA HenocTaromKX | DOpMbI MONONHUTENbHBIX 3a1aHKi (Ha3HayYaroTCy Tpernoaasaresiem):
GaoB B KoHIIE ceme- | - BEINIOJIHEHHE M 3amIUTa MPOIYINEHHBIX MPaKTH4eCKHX paboT (mpu
cTpa HEBO3MOXKHOCTH  JIOMOJIHUTENHLHOIO TNPOBENICHNS MPAaKTHYECKOH paGoThI
NIPETIO/IaBaTeNb YCTAHAB/IMBAET dopmy mononHuTENBHOrO 3alaHus 110
TEMATHKE MPOMYLIEHHOH NPaKTHYECKO paboTel CaMOCTOSATENIBHO) - 2 Gajia
32 NpaKTHYECKyIO pabory. :
- IPOXOX/ICHHE PYOEKHOr0 KOHTPOIS (6anne! B 3aBuCHMOCTH OT pybesxa).
JIukeunauus akazemuueckux 3a]0/DKCHHOCTEH, BOSHMKIIMX M3-32 Pa3HOCTH
B Y4eOHbIX MmiiaHax npu NEPEBO/Ie WM BOCCTAHOBJIEHHH, MPOBOAUTCS Iy TeMm
BBINOJIHEHHUSA  OMOJHUTEBHBIX 3ajanui, Qopma u o6mem KOTOpPBIX
OIpeAenseTcs npenojaBareiem
OYHO-3A0YHASI ®OPMA OBYYEHMUSI
Haumenosanue Coneprkanue
Pacnpenenenue 6amnos 3a ceMecTtp
Pacrnipesenenue 6an- Brmmonuenue
JIOB 32 CEMEeCTphI Mo H 3aluTa
BUJIaM y4yeOHoH pabo-| Bup [oceme- | oryeros no Py6exusiii | PyGesxusiit
Thbl, CPOKH cl1a4u yve- | yueGHOI HHE NpaKTHYec- KOHTPOJIb KOHTpONbL | DK3aMen
OHOM paboTel (n0BO- paboTsr: |  nekuwmit KHM H Nel Ne2
JAATCS 10 CBEIEHUS J1a6opTOpHEIM
MarucTpaHToB Ha rep- 3aHATHAM
:ﬁ:)y”eﬁ’“’“ e Boaj;‘;;:‘:" 10 10 10 32 10 14 10 14 10 30
ITpumeya- 5 it 4 6annos 3a Ha 2-M Ha 4-M
HHS: 3aHATHE NpaKkTHYeC- | mpakTHYec-
1o 2 6amna
8 X 4 6aioB | koM 3ausTHH | KOM 3aHATHH
Kpurepuii nepecue- | 60 i menee Gautos — HEYIOBJIETBOPHUTEIILHO;

Ta 0aoB B Tpamu-
LUHOHHYIO OLIEHKY 10
HTOraM paboTel B
CEMECTpe H IK3aMeHe

OTJIIHYHO

61...73 - YIOBIIETBOPHUTENLHO;
74... 90 — xopoumo;
91...100 -

Kpurepuu nonycka
MIPOMEXXYTOYHOH aT-
TeCTal1H, BO3MOK-
HOCTH NOJTy4YeHus
4BTOMAaTHYECKOro
3a4eTa (9K3aMeHaLH-
OHHOM OLIeHKHM) 1Mo
JAHCLHIIHHE, BO3MO-
JKHOCTb IOy 4YeHus
OoHyCHBIX Gamos

Hna nomycka k TIPOMEXKYTOYHOMH aTTecTanuu (ax3amen) MarucTpaHT HOJKEH
HaOpaTh N0 UTOraM Tekywwero u PY6exHOro KoHTposs He Menee 50 Gamios

1 I0JDKEH BBIMOJIHUTD BCE NPAKTHYECKHE pabortsl.
Hs nostyuenus skszamena «aBTOMaTH4Y€CKM» MaruCTPaHTy HEOGXOIUMO
Habparts 3a cemectp ClIeyIoliee MUHHMANIbHOE KOTHYECTBO GaLIoB:
- 68 s monyuenus 9K3aMEHaLlHOHHOH OLIeHKH YZOBJIETBOPHTEIILHO.,
Io cornacoranuio ¢ npenonasarenem MarucTpaHry,
68 6amoB, MoryT 68ITE N0GABEHE] JOIOIHUTEILHEL
y4acTue B Hay4YHOH U MeTOAMYECKOi] pabore, opuru
PELICHHH B XO/1€ BBINOMHEHUS TIPaKTHYECKUX U a6
YHAacTHe B 3HAYMMBIX y4eOHBIX U BHEYUeGHbIX Me
BBICTABUTD «aBTOMATHYECKH)» OLIEHKY «XOpOoLIO»

HaGpasineMy MUHIMYM
¢ Gannbl 3a akTHBHOE
HaJIbHOCTb MPUHATHIX
OpaTopHBIX pabor, 3a
ponpusTHAX Kadenps! U
WK OTIIHYHO»

DopMEI U BHIpI
y4e6HO# paboTsl mis
HEyCneBarLuxX (Boc-
CTaHOBHMBLUHUXCSH Ha
Kypce obyueHwus) ma-
THCTPAHTOB [U1s MOJTy-
HCHHA HEJOCTAIOLIHX
0amnoB B koHue ceme-| -
cTpa

pabor.

B cnyuae, ecmn k NPOMEXYTOYHOH aTrecTaiun
bawos, maructpanty HeobXoaumo Habpare
GannoB 3a cuer BwmMomHeHus JOTIOJIHUTEND
TMoC/eHeH (3aueTHoM) Henenu cemectpa.
npopaborars Mate

DOpMBI IOMOJHUTE TBHEIX 331aHHi (HasHavaroTcs n
BEINOJIHCHHE M 3alUMTAa MPOMYINEHHBIX [
HEBO3MOJKHOCTH JIOTOJTHUTELHOTO TIPOBE/IEH
NIPETIOIaBATENIb  YCTAHABIMBAET tdopmy mon
TCMaTHKE NpOMNYIIEHHOH NPaKTHYeCKOH paboTh,

HabpaHa cymMma Menee 50
HEJIOCTAIOINEe KOJIMYECTRBO
HBIX 3afaHHH, 10 KOHLa
Ilpu stomM  Heo6xommmo
PHAJT BCEX MPOMYLIEHHBIX MPAKTHYECKUX U J1abopaTopHBIX

penonasarenem):
PaKTHyeckux paGor (mpu
Ml NIPAaKTHYECKOH paboTsl
OJIHUTETBHOTO 3afaHus 1o

1 CAMOCTOATENBHO) - 2 Gana




3a NpaKTHYECKyI0 pabory.

- NPpOXO03KACHHE pyGeskHOro KOHTPOJIs (Gasmnbl B 3aBHCHMOCTH OT pybesxa).
JInkBuaums akanemuyeckux 3aJI0/DKEHHOCTEH, BO3HMKIIMX H3-33 Pa3sHOCTH
B y4eOHBIX IIaHax mpu TIEPCBOAE WIIH BOCCTAHOBIEHUM, TIPOBOAMTCS ITyTeM
BBIMIO/IHCHHUS  OTIOJIHUTENBHBIX  3a7aHu » GopMa u o6Bem KOTOpBIX
OIpeaenseTcs npenofasareiem )

6.3. IIpoueaypa onennpanns PE3YJIbTaTOB 0CBOCHHS THCHMILTHHEI

PyGexusle xonTpomn POBOATCS B  (hopMe  KOLIOKBHYMa, BKJIIOYAIOLIETO  yCTHOE
cobeceoBanue u paboty ¢ samanmsmu. Ha KaXIblil  pyOeKHbIi KOHTPOIb OTBOIHUTCH 1O |
aKkazemMudeckomy gacy. Ilpermonasatens OLCHHUBACT B Oajllax pe3yNbTaThl Kaxxnoro py6esxHoro
KOHTpOJI ¥ 3aHOCHT HX B BEIOMOCTH TeKymel ycnesaemoctu. Ilepen IPOBEACHHUEM Ka)Oro
PYOexHOTO KOHTpOIS NIperiofiaBatesib npopabareiBaer ¢ 00y4arOIUMCS OCHOBHOIH MaTepuan
COOTBETCTBYIOINUX Pa3/e/iOB JUCIMILIMHEL B topme 3aHATHSA-TUCKYCCHH.

OK3amen (o uroram 2 CEMECTpa) MPOBOIATCS B (hopMme YCTHOTO cobecenoBanug. Bompocs!
JK3aMEHy coziepxarcs B Gmierax mis chauu 9K3aM€Ha, BKJIIOYAIOMUX 1o 1 TEOPETHIECKOMY
Bonpocy. Ha moxrorosky k OTBETY obydaromemycs naercs MUHEMYM 45 MuHYT. Pe3ynsrarsr
TCKYIICTO  KOHTPOJNS  yCNEBAEMOCTH 1 OK3aM€Ha  3aHOCATCS  mpemojasaTeem B
SK3aMCHANMOHHYIO BEIOMOCTb, KOTOPAs CHAeTCs B OPTaHHU3alMOHHBIA OTIEN HHCTHTYTA B JeHb
9K3aMEHa, a TaK)Ke BEICTABIISIOTCS B 3aYETHYIO KHHXKKY 06y4qaromerocs.

6.4. IIpamepr1 ouenounpIx CPEACTB JIsi PyOeKHBIX KOHTpOIeii 1 9K3aMeHa

Ipumepnan memamuxa UHOUBUOYANBbHBIX 3adanuii (mem omuemos, pegpepamose,
KoHmponwsheix pabom cmyoenmoe) ona meKywe2o konmpona ycneeaemocmu
1. ITopsizok pacmonoskemms KOMIIOHCHTOB 3/IeKTPOH-TPAHCIIOPTHOM Iemy
2. DepMEHTEL, OCYIIECTBISIOME Boccranosnenue Fe3+ npu anaspo6rom mpixamm
3. Ilpoananusupyiite THms: 9HEPreTHYECKOro MeTabom3mMa MHKpoopranu3mos: Bacillus subtilis,
Enterobacter cloacae, Clostridim botulinum, Desulfotomaculum acetoxidans, Desulfuromonas
acetoxidans, Wolinella succinogenes, Heliobacillus mobilis
4. Xapakrepucruka MHKDOOPraHH3MOB,  OCYLIECTBIISIOMHX AUCCHMHUJIAITHOHHYIO
HUTPATPEYKLIHIO
5. MEKpoOpranm3M! - o6uraTase a3pOOBI H MHKPOApODUIIEL.
6. Muxpooprauusms: - o6mrataLe 1 baxynbratuBHEBIE AHa’pOOBI
7. Xapaktepucruka Tralo(QHUIBHEIX IPOKapyOT.
8. Xapaxrepucruka hepmenToB, ocymecTrnsmomux Pa3HBIC TyTH KaTaboJIM3Ma rexcos,

3adanun ona pybexcrozo Koumponn:

Ilpumep eonpocoe ona 1 -20 Pybesicrozo konmponn
1. Ocobennoctu SHCPreTHYeCKOro Metabonmusma IPOKapHOT.
2. Tyru xarabonusma rexcos Y IIPOKapHoT.
3. AnbTepHaTHBHEIE ITK nytu accumunsmuy ABYXYTJIEPOAHBIX COENHHEHHUIA,
4. ®usnonorus u GuoxUMus METaHOTPO(HBIX GakTepmit

7. I TMOKCHIaTHEIA myHT 1 ero POJIE B (PH3HONOrHH MPOKAPHOT.,
8. Ilyte SrtHepa-Jlynoposa katabommama TJIFOKO3BI,

9. COz-pemyKkTasnsiii sran METaHOreHe3a: 6HOXHMUSI Tporecca.
10. Meranoreres u METaHOTPODHUS y IPOKAPHOT.

11. OxucnurensHsit cTpece 1 TokcHuHER opMmBI KHCTOpO A,




12. Cynepoxcunanuon: obpasoBanue, Gpusnoormyeckas pOJIb.
13. ®epmentaTuBHBIE CHCTEMET 3alUTEI MUKPOOPTaHU3MOB OT aKTHBHBIX $opm kucnopoza.
14. Karanasa u nepoxcunasa: CTpOeHME H QYHKIHH.

Ilpumep eonpocoe ona 2-20 Pybescrozo konmpona
1. Ocobenroctu asoTHOrO 06MeEHA Y Pa3sTIHBIX (PU3HOIIOr0-TaKCOHOMIUECKHX rpymmn
IIPOKapHOT
2. Xapaxrepucruka yCIoBui, obecrieunBaromux (YHKIHOHATEHYIO aKTHBHOCTE ¢epmenToB
MHUKPOOHBIX KJIETOK B TEXHOIOTHYECKHX IpoIeccax.
3. MonekynspHbIit Mexanuam a30TpUKcanUH
4. AnbTepHaTHBHEII AUCCHMHUTIAMOHHOR HATPATPELyKIIUH Ty Th Bo3Bpammenus N, B atmochepy
- aHa9POOHOE OKHCIICHHE aMMHaKa.,
5. Hutpudukanus. MukpoGuonorus, 6uoxumus u (u3snonorus nponecca.
6. Hutpatpenyxums y pasnuunsix (usmoIOroO-TaKcOHOMUYECKHXK TPYIII IPOKAPHOT.
7. buonerpanauus KCeHOGHOTHKOB MHKPOOpraHUu3MaMu
8. Buozmerpananus hocdopopranmueckux coemuuenmis. DUTHH U GHTA3EL
9. Hurpopenyxims xak ocHOBHOM IyTh TPaHC(HOPMAIIUH H KaK MEXaHU3M MeTabonuyeckoii
aKTHBAIHH apOMATHIECKUX HHTPO- ¥ aMHHOCOETHHEHHUI
10. MuxpoGrast 6uonerpazamus naktamos,
11. MuxpoGras 6uonerpanamus FalIOT€HOPraHUYECKHX COEHHEHMUIA.
12. Cucrems! "su-nporuBosue" PETYJALAH XU3HEHHOTO IUKJIA IPOKAPHOT.,
13. OcobennocTu anabomraeckux IPOIIECCOB Y NPOKAPHOT
14. BuocuuTes anmuokuCIOT MHKPOOpPraHH3MaMH,
15. BuocunTes HykteoTH 0B MHUKDPOOpraHu3MaMH,

Ilepeyens BonpocoB K TPOMEKYTOYHOMY KOHTPOJIIO (9K3aMeHy) o AHCHHILIHHE
«®@u3Ho0rus u GHOXUMHS OaxTepuii» mo uroram 2 cemecTpa.

1. KonmvectBennas onenka morenmumasmoi SHCPreTHYeCKOi 3 (PeKTHBHOCTH ABIXaTeIBHEX
IIPOLECCOB € YIE€TOM CHEeUU(PHUKY OKHCIISIEMBIX cybeTparoB, cuctem nepenoca 3JIEKTPOHOB H
IIPHPOZBI TEPMUHATBHEIX aKIETOPOB.

2. IIpUHIAIIBL OpraHA3auy ABIXATETBHOrO anmapara a3poOHBIX H (QaKyIbTaTHBHO aHadPOOHBIX
XEMOOPraHOreTepOTPOYHBIX GaKTepHii.

3. IlonsTHe crannapTHOro BOCCTAHOBHTEIILHOTO IOTEHIMANA. Y HUBEpCAIBHBIE KOMIIOHEHTEL
ARIXaTenbHoro nponecca: Kopepment A, NAD(N ADP), AT®.

4. Tuner 6poskenns. Mecto pasHEX THIOB OpOXXEHHS B IBOMIOLMM OPraHUYECKOro MHpa.

5. Buoxumus nponeccos CITEPTOBOT'0, MOJIOYHOKHCIIOTO, IIPOTIHOHOBOKHCIIOr0, MAaCITHOKHCIIOrO
H CMELIaHHOTO OpOXKEHHIA.

6. YkcycHoKkuc0€e Gposkenwe. Oco6ennoctu $pusmonoruu u GuoxumMmm mpornecca.
JBolicTBeHHOCTE CyTH MpOnEcca YKCYCHOKHCIIOrO OpOXKEHHSL.

7. IlpakTHYeckas BaXKHOCTS OPOMITBHBIX TIPOLIECCOB H HX NPHMEHEHHE,

8. Cnoco6s! 3amuTe! MHKPOOHBIX KIIETOK OT JEHCTBHS TOKCHIHELX dopm kucnopona. Buoxumus
¥ (M3HOJIOTHS 3aIIUTHEIX CHCTEM.

9. OKCHIeHHBIH B aHOKCHTreHHEIH ¢otocuntes. OcroBHEIe hoTocuHTeTMYECKHE IUTMERTH U HX
apXUTEKTypa B KJIETKe YOTOTpodHO#H GaxTepny.

10. ®orotpodus y IyPIYPHBIX, 3€JICHBIX HUTYATHIX, 3€/IeHbIX Oakrepwuii u renuobaxTepui.

11. Okcurennas gpororpodus HAHOGaKTepHii.

12. OcobernocTn katabommyeckux u aHabOJIMYECKMX peaKiuit Y MHKPOOPraHHu3MOB U3
PAasIMYHBIX PHU3HOJIOr0-TaAKCOHOMHYECKHX TPYIIIL

13. I'maxomus. Iukn OurHepa-/lyaoposa.

14. OxucnurensHe nenrosopocharuei  myts. Ll TPHUKapOOHOBEIX  KHCIOT H
TJIMOKCHIIATHBIH IIyHT.




OHoXuMHIgeCKuX TPYIII IPOKapHOT.
18. Ilytu MHKPOGHOTO KaTa6omm3ma KCEHOOHOTHKOB pasiuyHoro XHMHYECKOTO CTPOEHHS.
19. Cunrernueckne  nmaxramg H HX Jerpapamus MHKPOOpraHu3Mamuy., Buonerpananus
dbocdopoprannyeckux COeIUHEHMIH,

20. Hurpopenykuus xax OCHOBHOM IyTh Tparc(opmamuu u KaKk MexaHusMm merabomuueckoit

OpranusmoB. TpaHcdopmarus JUIT xak o6nexta rI06aasHOro 9KOJIOrHY€CKOr0 MOHHTOpHUHTa,
ONMMHHAINS ranoreHos,

21. Xapakrepucruka ycnosmi, obecrneunBaromux byrKuHOHATEHYIO 4KTHBHOCTH (hepMeHTOB
MHKDPOOHBIX KJIETOK B TEXHOJIOTHYECKHX mponeccax.

22. Hcnoms3osanue MHMKPDOOHBIX KJIETOK § MHKPOOHBIX  (hepmenTOR B MHIIEBOH

6.5 ®onp OLEHOYHBIX CpPeACTB
[Monnei Gauk 3aflaHui s Tekymero, PYOeXHEBIX KOHTpONIeH u mpomexyTouHol
arTeCTalvd IO JHCUHILIHHE, TIOKa3aTeNy, KPHTEPHH, MIKak! OLCHUBAHUA KOMIICTEHIIHA,
MCTOIUYECKHE MaTepHallbL, OTpENENSsIOmue  MpoLeaypEI ONCHUBaHMSA 06pa3oBaTeIbHEX
PE€3YJIBTaTOB, IPHBEIEHE] B y4ebHO-MeTomHYecKoM KOMINUIEKCE NUCIUILIHHEEL

7. OCHOBHAS U AOIIOJIHUTEJILHAS YUYEBHAS JINTEPATYPA

7.1. Ocnosnas yyeonan Aumepamypa

1. T'yceB M.B., Muneesa JL.A. Mukpo6uonorus : Y4eOHHK s CTYZICHTOB BY30B,
o0yyaromuxcs mo Hanpasiaenuro 510600 "Bruonorus” u Ouonoruyeckum cnenuansHoCTIM / M.
B. T'yces, JI. A. Mhugeesa . - Mockga: Axanemus, 2004. 462 c.

2. Okonorus MHKPOOPraHH3MOB : y4eGHUK 1s CTYACHTOB YHHBEPCHTETOB, o0ywaromuxcs
0 cremuanbaocTH (012400 "Muxpo6uonorus" u APYTHM OHONIOrHYeCK M CrenuaisHoCTIM / A,
W. Hetpycos [u Ap.] , mox pen. A.W.Herpycosa. — Mockga: Axanemust, 2004 267 c.

3. Haymenxo 3.C. OcHOBHBIE UMeHa U jaTi B HCTOPHH MHKPOOHOIOTHK (MeTomuyeckue
ykasauus).- Kypran: KI'V, 2006.- 35 &

4. Haymenxo 3.C. Muxpo6uonorns ¢ OCHOBaMH BHDYCOJIOTHH (METOHYECK e YKa3aHus)
/Ha npaBax pykonucy.- Kyprau: KT'Y, 2017.- 35 . :

5. Haymenko 3.C., Haymenxo H.U. Hzyyenue OuopasHoo6pazus pacTeHui, rpu6os,

TCKCTOBBIC NaH. (TN aiina: pdf ; pasMep: 650 Kb). - Kypran: Usnaremscrso Kyprauckoro
FOCYAapCTBEHHOrO yHUBEpCHTETa, 2009, - 46 . - Hoctyn uz DBC KI'y

7.2. lononnumenvnan yuebnas numepamypa

1. Tenmep E.3., Illmmsuukosa B, K., Ilepesepsesa I, U. IpakTuxym mo MHKpOOHOIOTHH :
y4ebHOe mocobue g CTYyACHTOB By30B, oOOywarommxcs mo cnenuameHocTH 012400




"Muxpo6ronorus" u GHONOrHYeCKIM cnenuanbpHOCTIM / E. 3.
p

. ITepeBepsesa . - Mockga: Hpoda, 2005. 256 c.
2. lllnerens I'. O6mas MEKpoGHOIOrHS: [yuebnux mna crynentos u npernojaBareei

OHOI

OTMYECKHX (haKy/IbTETOB YHHBEPCHTETOB, [EIarOrHY€CKUX, MEIUITUHCKUX U
CENIbCKOX03AHCTBEHHBIX HHCTUTYTOB] / I, I1lnerens , ep
» 104 pex. 1 ¢ npeuci. E. JI. Py6an. — M.: Mup,

1972. 476 c.

8. YYEBHO-METOIAYECKOE OBECHIEYEHHE CAMOCTOSITEJILHOII PABOTBI
OBYYAIOIIIUXCS

Haymenko 3.C. OcHoBHBIE mMeHA 1

ykasauus).- Kyprau: KI'V, 2006.- 35 c.

MHKPOOPTraHH3MOB M BHPYCOB: METOJUYECKHE yKA3aHHs
«Beicme  pactenusy,
BHUOJIOTHA (020201, 050102) / Mumnncreperso o6pasosanus u HayKH
3.C. Haymenko, H.W. Haymenko].-
FOCyIapCTBEHHOI0 yHHBepcureTa, 2009. - 46 c.

ap.]

Haymenxo 3.C., Haymenko H.U.

s L JCOCT.;

«MuKpo6uoIOrHsy,

AaTbl B UCTOPHH MHKPOOHOIOTHH (MeTomuueckue

H3yuenue

«Bupycomorusy

9. PECYPCBI CETH «MHTEPHET», HEOGXOJIUMBIE AJISI OCBOEHUST

JAUCIHATIIINH
Ne Hureprer-pecype Kparkoe onncanue
http://link.springer.com/journal/13213
1 | NCBI- Annals of Microbiology
http://www.ncbi.nlm.nih.gov/pubmed/
hitps://www.boundless.com/biology/pro ; ;
2 Karvotessbacteria-and: ickica Prokaryotes: Bacteria and Archaea
3 http :f’ldjc.academic.rufcontents.nsﬁ’dic_b Pycckoa3brausIil 6HOTOrHYecKIi TONKOBEL
iology CJIOBaph
Wureprer-pecypce mo Ouosoruaeckomy
g PasHoo6pasuio ¢ onucaHueM
A eeosysEma NPEACTaBUTENEH, HIUTIOCTPALUSIMH H
METOIMYECKMMH MTOCOOHIMHU
ITopran sBsteTcs cocTaBHOM YacThIO
enepanbroro moprana "Poccuiickoe
5 | htinilai et obpasosanue". CONEPHT PeCypPCH H CCHUIKH
Attp://en.edu.ru/ Ha PECYPCEHI 110 €CTECTBEHHO-HAYIHBIM
AVCUMILTHHAM ((bHU3MKa, MATEMATHKA, XUMHS
U OHoorns).
6 | http:// el DenepanbHbli mopran «Poccuiickoe
obpazoBanue»
7_| http://ru.wikipedia.org OHIuKIoNeMs Bukuneaus
: Catir  Mockosckoro rOCy1apCTBEHHOI'0
& | uniln -[Su.IU yHuBepcuteTa uM. M.B.JIomoHOCOBa
9 | http://elibrary.ru OJNIeKTPOHHAs! Hay4Hast GUGIHOTeKa
10 | http://obilog.ru ONeKTpOHHAs Hay4Hast GuOIHOTEeKa
11 | http://ebio.ru OneKTpoHHas Hay4Has GHOIHOTEKA
12 | http://bio.clow.ru OJeKTpOHHAs Hay4Hast GUOIHOTeKA
http://www.annualreviews.org/doi/abs/1 ;
13 0.1146/annurev.bi.59.070190.002035 Unusual Coenzymes of Methanogenesis
14 http://elibrary.ru/title_about.asp?id=789 Muxpo6uonoruss  [anexTpoHHsLi pecypc].
9 IlonHoTekcToBas Bepeus

Tenmep, B. K. IIInneaukoBa, T.

. E. H. Konzpatsepoii u T. A. Kypemnst

6ropasHooGpasus  pacrenmii, rpu6os,
K KypcaM «AJIBrojorus u MHKOJIOTHSD,
A CTyIEHTOB CIELHAILHOCTH
Poccniickoit ®eneparmu [u
Kypran: Wsparenscrso Kypranckorc




[?5 ] http://lib.kesu.ru/ Bubmuorexa K'Y

9, HH®OPMAIIMOHHBIE TEXHOJIOI'MH,
INPOTPAMMHOE OBECIIEYEHUE
U UHO®OPMAIIUOHHBIE CITIPABOYHBIE CUCTEMBI
9BC «JIauby

9BC «KoHncyprant CTyJI€HTa
9BC «Znanium.comy
«I"apanTy - CIIPaBOYHO-IIPABOBAs CHCTEMA

W~

10. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHME JUCHUILIAHEI
Marepuansro- Texumdeckoe obecrederne mo peausaniy TUCIMILIMHEI OCYINECTBIISETCS
B COOTBETCTBHN ¢ TpeboBarusamu ®I'OC BO no manHoi obpasoBatensHOI mporpamme.

12. METOAUYECKHE PEKOMEHJIAITHH 110 OPTAHU3ALAY U3YYEHUS
JUCHUILIUHBI :

Jucuunmina "®usnonorus u GuoxuMs Gakrepuit" mwis marmcrpanToB HanpaBJIeHHUs
"bronorus" npenonaercs B Teuenue 2 CEMECTpa B BHJE JIEKIMH U MPAKTHYECKHX 3aHATHH, Ha
KOTOPBIX IIPOMCXOMHUT OOBACHEHHE, NpaKTHYecKas ACATENILHOCTE 00Y9JAIOMMXCSI, YCBOGHHE,
IIPOBEpKa MaTepuaa.

Ha npaxtuyeckmx zamsrmsx PEKOMEHyeTCS  HCIONB30BaHUE HIITIOCTPaTUBHOIO
MaTepHana, MyIbTUMEIMHHBIX (opM TIPE3CHTALNM, TaKkKe PEKOMEHIYeTCS MOIrOTOBKA K
IIPOBENICHNC HMHIMBHIYATBHBIX TBOPYECKHX 3alanui, pabora ¢ Tekcramu; OpraHu3amus
JTHCKYCCHIH.

B npenomaBamum aucuummmng IPUMECHSIOTCA 00pa3oBaTeNbHBIE TEXHOIOTHH:
METOA  IpOOJIEMHOr0 H3JI0KEHHS MaTCpHana; CaMOCTOATENBHOE O3HAKOMJICHHE
00y4aroIMXCs ¢ HCTOYHHKAMHE HH)OPMAIHH, HCIOIB30BAHKE HIUTFOCTPATHBHBIX MAaTEepPHAJIOB
(BEICODHIEMBI, ororpadun, aynuosanucu, KOMIIBIOTEpHbIE NPE3EHTALHH), JEMOHCTPHPYEMBIX
Ha COBPEMEHHOM 000OpYIOBaHHH, 3HAKOMCTBO C TICPBOUCTOYHUKAMH M HX O00CYIIECHHE.
Camocrostensnas pa6ora 00yJaromterocs o yue6HuKam u YYEOHBIM OCOGHSIM, OPHUTHHATEHOM
COBPCMEHHOH JIMTepaType Mo mpodhuIIio.

13. JJIsA CTYAEHTOB, OBYYAIOLIUXCSI C I/ICHOJILSOBAI-_I‘I'IEM
AUCTAHIIMOHHBIX OBPA30OBATEJIBLHBIX TEXHOJIOT Ui

Ilpu nenonp3oBanuu snektporEoro 00yYeHHS U AUCTAHIHOHHBIX 00pa3oBaTesbHbIX
TexHosorui (nanee 50 u JIOT) 3aHATHA MONTHOCTEIO HIIH 9aCTAYHO NIPOBOMATCS B PEKUME
OHJIaliH. O6BEM MUCIUIITUHEI 1 paclpelienieHie Harpys3ku 10 BUaaMm paGoT COOTBETCTBYET II.
4.1. Pactipenenenue 6amion COOTBETCTBYET 11.6.2. TH60 MOXKET GBITH H3MEHEHO B COOTBETCTBHH
C pemmennem Kaenpel, B ciyyae nepexona ga 90 u HOT B nponecce o6y4enns. Permenne
Ka(epeI 06 HCTIOTB3YeMBIX TEXHONOIUSX I CHCTEME OLCHUBAHHUSL IOCTIKEHUN 06yJaromuxcs
TIPUHUMACTCS C y4ETOM MHEHHS BEAYIIEro IperoiaBaTelIst i JIOBOIHTCS IO CBECHUS
oOyJaromuxcs.




AHHOTaIms K paGoyeii [porpaMMe TUCHUIUTHHEL
«(Ilmno.nomn H OHoxumusn OaxTepniny

0bpazoBatensHO TIpOrpaMMBbI BEICIIEr0 06pa3oBanus —
TIPOTpaMMBI MaruCTpaTyphI
06.04.01 — Buosorus
Hanpasnennocrs:
«Mmukpo6uoorusy

Tpynoemkocts nucmmmr: 4 3E (144 akanemuueciux Jaca).
Cemecrp: 2. (ounas, 04YHO-33049Hast hOpMEI 00y4eHnus)
®opma npomexyToumoi arrecTanuu: 3aver (2 cemectp).

Conepsxanue qucnnnaung
Hcropus ¢opmupoBanus COBPEMEHHBIX NpeACTaBIeHHE 06 OCOOCHHOCTIX (H3HONOrHK

MHUHEPAILHOrO a30Ta, Cepkl, yriepona, xenesa, XpoMa H IpPYTHX 3]IeMEHTOB. O606menne
JAaHHBIX 00 o0co6eHHOCTSIX CTPOCHHS u yHKIHOHHMpOBaHHS SJIEKTPOHHOTPAHCIOPTHEIX 1
OHEprosamacarolux cucreM B YCIOBHAX a’pOOHOr0 npIXaHHs B CONOCTAaBIE€HHH ¢

HTPOTIOrCHHOTO NPOMCXOXKACHHS. AHamms MOJIeIeH aHa3pOGHOr0 OKHCIeHHs YIJIEPOHBIX
CyOCTpaToB ¢ Toukw 3penus 9BOJIOLMH IOHOPHO-AKIENTOPHEIX B3auMoneiicteuit. [Tpuknanueie
aClEKTHl PU3HONOTHH U GHOXHUMHMK Oakrepwit.




