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1. IlepeyeHb NJaHMpPyeMbIX pe3yJbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYEeMBbIMH pe3yJbTATAMH OCBOEHMSA

o0pa3oBaTe/IbHON NPOrPaMMBbl.

B pesynbraTe ocBoeHHs 00pa3oBaTeIbHON MPOrpaMMbl OakagaBpuaTa 00y4aroImuics JOHKEH OBIIAJIETh CISIYIOIIUME pe3ysbTaTaMy 00y4eHus

10 JUCHUILINHE:.

Kox n nHaumenoBaunue
KOMIIETEHIIUUA

KOI[ U HAMMCHOBAHUC MHUKATOpA
JOCTHIKCHUSA KOMIICTCHIIUHN

[TnarupyemMble pe3ynbTaThl O0yUCHHS
(meckpumTopbI)

MK-1

Crioco0eH oCyIIECTBIIATh YIIPABICHUE
Ka4ueCTBOM, O€30II1aCHOCTBIO U
MPOCIEKUBAEMOCTHIO TPOU3BOICTBA
0HOTEXHOIOTMYECKON IPOAYKLIUU

MK-1.4

CriocoOHOCTh MTPOBOIUTH OMOXUMUIECKUE
MCCIICIOBaHMSI TPOAYKTOB
MHKpPOOHOIOTHYECKOTO CHHTE3a

3HATh: OCHOBBI OMOXMMHUU ¥ OMOTEXHOJIOTHH;
YMeTh: 1oJIydaTh IKCTPAKTHI, COACpKAIINE OCITKH U
AMUHOKHUCJIOTHBI,

Buiamers: HaBbIKaMU pabOThI B OMOXUMHUYECKOM
nabopaTopuu.

MK-4

CriocoOeH OLleHMBATh PUCKU U
OCYILECTBIISATH MEPhI MPOPHUITAKTHKH
BOSHUKHOBCHUA OYaroB BPpCAHBIX
OpPraHU3MOB Ha MOIHAI30PHBIX
TEPPUTOPHUSIX

MK-4.3

CIIocOOHOCTD OTPEICNIATh B3aNMOCBS3h
OMOXHMHUYECKHX 0COOEHHOCTEHN
MHUKPOOPTaHU3MOB C MX 3aHUMAaeMbIMH
DKOJIOTMYECKUMHY HUIIIAMHU

3HATB: METOIBI HCCIIEIOBAHUS OMOXUMUYECKOTO COCTaBa
KJICTOK;

YMeeT. OpUEHTHPOBATHCS B COBPEMEHHBIX METOIMYECKUX
MoAX0AaX, KOHLEIUIX U TpolaemMax OMOXUMHUHN
MHUKPOOPTaHU3MOB;

Banapers: mpaBuiiaMu 6€30MmacHoOil paboTHI B
OMOXMMUYECKOU JTabopaTOpuH.




2. MecTo AUCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHOM NPOIrpaMMbl.

JlucuuMniuHa OTHOCHUTCS K JUCHUIUIMHAM 4acTH, (OpMHUpPYyeMOH y4acTHHUKAMH
obpazoBarenbHbix otHOwIeHui (51.B.01), u u3ydaercs Ha 4 kypce.

B wMerogmueckoM mijaHe JUCHMIUIMHA OMMPAETCS HA JJIEMEHTH KOMIETCHIIMMH,
c(hOpMHUPOBAHHBIE TIPU U3YICHUU TUCHUILINH «O0mas ouonorusy, «Mukpoouoiorus, «OCHOBBI
CUCTEMATUKH  MHKPOOPTaHU3MOB»,  «XHUMHS  OHOJOTMYECKH  aKTHUBHBIX  BEIIECTBY,
«MonexynsipHas ononorus», «buoxumusy», «'eHeTnueckass HHKeHepHs», «bnonnpopmaTikay,
«O0mas OuorexHosorusi». IlomydyeHHble B mpolecce H3y4YeHHs] TUCHUILIMHBL «buoxumus
MHUKPOOPTaHU3MOBY 3HAHHS, YMEHUS M HAaBBIKM MOTYT OBITh HCIOJB30BAHBI MPH H3YYCHUH
muciumind - «OCHOBBI  ympaBjieHHs puUCKaMH B OuorexHoioruny, «lIpomblnuienHas
OouorexHonorus», «TexHomornyeckue perjaaMeHTbl IPOU3BOJACTBA  OMOTEXHOJIOIMUYECKOMN
OPOAYKIHMKW», TMPU MPOXOKIECHUU NPOU3BOJACTBEHHOW MPAKTHUKU, a TaKXKe MPU BBINOIHEHUU
BBIITYCKHON KBaTM(PHUKAIIMOHHON paboThI

3. O0beM JUCHUILIMHBI.

Bun yueOHOI paOOTEI Beero,
¥ p 3E/akanem. yacos
OO0masi Tpy10€eMKOCTb 1M CHUILITHHBI 4/ 144
(3a4ETHBIX €AUHUIY aKaJIEeMUYECKHX YaCOB)

KonTakTHasi pa6oTa ¢ npenoaaBarejiem: 20
3aHSTHS JICKIIMOHHOTO THITA 4
3aHSTHUS CEMUHAPCKOTO TUIMA, B T.4. 16

CEMUHAPHI, TPAKTHYCCKHUE 3aHATHUS (B TOM YHCIIE MMPAKTUICCKAs -

MTOATOTOBKA)

nabopaTopHble  paboTBl (B TOM  YHCIE IpaKTHYECKas 16 (12)

MOATOTOBKA)
kypcoBoe npoektupoBanue (KP wum KIT) -
KCP -
JpyTye BUIbl KOHTAKTHOW pabOTHhI -

CamocrosiTesibHas padora 120

®opma texkymero koutpoJs (Kp, pedepar, PI'P, acce) Kp(3)

®opma npomexyTouHoii arrecrauuu (KP, KII, 3auer, sx3amen) 3auer (4)




4. Copep:kanue TUCHUNIHHBI.

4.1. Pa3zgeapl JMCHMILIMHLI U BUABI 3aHATHH.
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1. | MarepuanbHO- SHEpreTHyecKast
TEOpHs pOCTa MUKPOOPTaHU3MOB. | 1| . 10 | HK-1 NK-1.4
Xumus memOpaH TK-4 IK-4.3
MHUKPOOpPTaHU3MOB.
2. XuUMHS MUKPOOHON KJIETKH 1 i 12 50 IK-1 IK-1.4
K-4 K-4.3
3. | Merabomusm 1 i 4 99 MK-1 MK-1.4
MHKpPOOPTaHU3MOB NK-4 NK-4.3
4. buoxumnueckre MeXaHU3MBI 1 ) 10 NK-1 K-1.4
OpoKeHHS IK-4 MK-4.3
5. OcCHOBHBIE IPUHLHUIIBI K-1 K-1.4
PETyIAINY METab0IN3Ma Y - - 28 | k-2 TK-4.3
MUKpPOOPTIaHU3MOB
Hroro 4 16 120




4.2. 3aHATHA JEeKINOHHOr0 THIIA.

Ne
paszeina
JUCLIUIUINHEI

HaumeHnoBaHue TeMbI
U KpaTKO€ COJIepP>KaHNE 3aHATUS

O0OBeM,
aKaJl. 4achl

NuanoBanuonuas
dbopma

1

MarepuanbHo-3HEpreTuueckass TEOpusi pocra
MHUKpPOOPTaHU3MOB. Xumus MeMOpaH
MHUKPOOPTraHU3MOB.

Poct MuKpoOpraHu3MoOB Ha MUTATENbHBIX Cpeaax
IIPOTEKaET B COOTBETCTBUU C ypaBHEHUEM
marepuanpHoro  OamaHca.  Teopuss — creneHu
BOCCTaHOBJICHHOCTHU OTJIEJIbHBIX 3JIEMEHTOB
OpPraHMYECKUX U OHOXUMHUYECKUX COEAMHEHU.
[TonsiTue TeopeTHYEeCKOro BbIXOAA OMOMAcChl Ha
pasInYHbIX cyOcTparTax.

Ponme MemOpan B OCyHIECTBICHMHM  OOLIMX
KJIETOYHbIX (yHKIMH. MemOpaHHbIE CTPYKTYpPBI.
OOmue cBoiicTBa OMOJOTMYECKMX  MeMOpaH.
CocraB. CrpoeHue. MexaHU3Mbl KJIETOYHOIO
TpaHcnoprTa. KieTo4HbIM UK MUKPOOPIaHU3MOB.
Perynsnus KJ1€TOYHOro IUKIIA.

1

JIB

XuMHsI MUKPOOHOH KJIETKH

benku. CopepxaHue U (QpaKIHMOHHBIM cOCTaB
0eIKOB MUKpOOpraHu3mMoB. CHHTE3.

VYrneBoabl MUKpPOOHBIX KJIETOK.
dusnonoruyeckass U CTPYKTypHas  (QyHKUHUA
YIIEBOJOB. buocunres BHYTPHUKJIETOYHBIX
nosucaxapunos. CuHTE3  JIMIIONOIKACAXapUIOB
HapyXHOH MemOpanbl. [IpombllsieHHOE 3HAaYEHHE
MIOJINCAXapUIOB.

Jlununapl pa3auYHBIX TPYHNI MUKPOOPTraHU3MOB.
OyHKIUMU MHUKPOOHBIX JUOHI0B. OcoOGeHHOCTH
CUHTE3a.

[TomudocaTsl, MUHEpaJIbHbIE BElECTBa M BOJA
MUKpPOOHOM KJIETKH.

JIB

MeTtab0a13M MUKPOOPTraHU3MOB

Tpu craguu karabonusma u aHabonuszma. Cxema
OCHOBHEBIX METa00INIECKHUX nyTei y
MHUKpPOOPTaHU3MOB.

buoxumust  gpixaHus. Ad’poOHOE  JIbIXaHHE.
®ochopunupoBaHue NpU TEPEHOCE AIEKTPOHOB.
XemuoocMoTHUeckass Teopusi cuHteza ATD B
JIpIxaTenbHOM 1enu. I[lepeHoc SIEeKTPOHOB B
aHad’pOOHBIX ycioBusxX. «HwutpaTHOe» JbIXaHUE,
«cynbdaTHOE)» IBIXaHUE.

Poct MukpoopranuzMoB Ha  yrieBojax B
a’poOHBIX ycioBusaxX. [lytu katabonm3ma TIIHOKO3bI
B KJIETKaX MHUKPOOPraHu3mMoB. CHUHTE3 KJIETOYHOrO

JIB




No
pasznena
IUCLUTUINHBI

HanmenoBanue TeMbl
Y KpaTKoe COoAep KaHue 3aHATHS

O0newM,
aKaj. 4acel

ManoBanuoHHas
dbopma

MaTepuaiga Ipu pocre Ha riaokosze. CuHres
OuoMaccel MpU pocTe Ha SOJOYHOM KUCIOTE H
nupyBare. PocT MUKpOOpPraHu3MoOB Ha alerare.
Poct mMuKpoopraHu3MoB Ha MeTaHe M METaHOJE.
[Tytu norpebnenus popmanpaernaa. Cunres Oenka
npu pocre Ha MeraHone. [lorpebmenne CO2
MUKPOOPTraHU3MaMHU. CuHTE3 KIETOYHOIO
MaTepuaia Ipu pocte Ha napaduHax.

broxummnueckue MexaHU3MBbI 6pO)I(eHI/I$I

[Tonstue Opoxenus. Cunre3 ATD mnpu
Opoxenusix. CnupToBoe OpoKeHHeE.
MomnouHokucnoe Opoxxenue. MacnsHoKucIOe
OpoxeHue. [IponmonoBokuciOe OpoxeHHeE.
CmemanHoe  (MypaBBUHOKHUCIOE)  OpOXEHHE.
Cxema mnyreil oOpa3oBaHMsi MPOJIYKTOB IIpH
CMEIIaHHOM OpOKEHUHU.

COpaxuBaeMble U HeCOpaKUBaeMble MPUPOAHbBIE
coenquHeHusi. OO0OmEHHAs cxemMa BaKHEUIINX
OpOXKEHUH.

JIB

4.3. 3aHATHS CEMUHAPCKOI0 THIA.

4.3.1. CemuHapbl, NPaKTHYECKHE 3AHATHUS.

V4eOHBIM IJIAHOM HE npeaAyCMOTPCHBI.




4.3.2. JJaGopaTopHbie padoThI

O6mbem,
aKaJ. 4ackel
Ne
HanmeHnoBaHue TeMBbI
paszena IIpumeyanus
U KPaTKOE COJICPKaHUE 3aHATUS
TV CIUATUTHHBI B TOM YHCIIC
BCETO Ha
MPAKTUIECKYIO
MOJITOTOBKY
2 [IpaBuna paboTel B nmaboparopuu.| 1 1
YerpoiictBo
(OTORIIEKTPOKOIOPUMETPA u
npaBuia paboTel ¢ HUM. TexHuKa
0€30MaCHOCTH.
2 [TocTpoenue kaaubpoBounoro| 1 1
rpadpuka pu orpezeeHuu
aMHHOKUCIIOT 1o mertony llltelina-
Mypa.
2 Brinenenune CBOOOIHBIX 1 1
AMUHOKHCIIOT u3 O6roMacchl
MUKPOOPTaHU3MOB.
2 KauectBeHHblit aHamu3| 2 1
AMUHOKHUCIIOT METOJIOM OyMasKHOM
xpomarorpadumu.
2 Onpenencane KoluuecTBa| 2 1
AMHHOKHUCJIOTBI
XpomarorpaguyecKiuM METOOM.
2 Onpenenenue KOJINYECTBA 1 1
AMUHOKHUCIIOT B OJKCTPAaKTE II0
merony lrerina-Mypa.
2 Onpenencane KonmyectBa Oenkal 1 1
OMypEeTOBBIM U MHUKPOOMYpPETOBBIM
METOI0M
2 Omnpenenenne kKomuuectBa Oenka B| 1 1
pactBope no Meroxny Jloypu
2 Omnpenenenre MCTHHHOTO Oenka B| 2 1
O6uomacce
3 W3yuenne ¢paknuoHHoro cocraBa| 4 3

OeIKoB MHUKPOOPTaHN3MOB




4.4, CamocTosiTenbHasA padoTa 00y4arOMXCcsl.

Ne
paszzena
JIUCIIUILINHEI

IIepeyens BOIpOCOB 115t
CaMOCTOSITEJIBHOTO U3y4EHUS

O0newM,
aKaj.
4acel

dopma
KOHTPOJIS

VYcnoBust BBIX0/1a KJIETOK M3 KJIETOYHOTO LUKJIa B (aszy
anonro3a. Bo3MOXHOCTB BO3BpalllcHHA KIETKH B
KJICTOYHBIA LUKJI. DHOXMMUYECKHH IIyTh BOCHPUATHUSA
CUTHajJa B3aUMOJECHCTBUS BHELIHETO KOMIIOHEHTa Ha
peuenrop u repeaada CUTHaJIA BHYTPb
kierkn.KackanHas cxemMa Iepefadyd CHUrHaja  OT
peuenTopa Ha Map-KHHa3HBIA KacKajJ C JKCHpPECCUEN
T'CHOB.

10

KonTtponbHas
pabora Nel

MUKPOOPTaHU3MOB  (pokkel, rpuboB,
Crpoenne. Cunre3. IIpomebinuieHHOE

JIunu el
OakTepuit).
3Ha4YeHUE.
[Tonucaxapuapl MEKPOOPTaHU3MOB (APOKKEH, TPHOOB,
Oakrepmii). Crpoenme. Cunre3. IlpombiienHoe
3HauYCHUE.

PocT MUKpOOpPraHM3MOB Ha pa3jMYHBIX HCTOYHHKAX
yraepona. [IpomeiiiuieHHOE 3HAYEHHE.
CuHte3  pa3IMyHBIX  OWMOJIOTHYECKHU
MeTaboIMTOB MUKPOOPTaHU3MAMHU.

AKTHUBHBIX

50

Kontponbnas
pabota Nelc

Perynsmus merabonusma B paznuusbix nukinax (L[TK,
'M®, TAP, KADPI, mukn KameBuna wu ap.).
DepMEHTHI.

22

Kontponbnas
pabota No2

Bakneiiume Buibl OpOKEHUS U UX CXEMBI

10

Kontponbnas
pabota No2

OCHOBHBIE IPUHIIMIIBI PETYIISAIMH METa00Iu3Ma y
MUKPOOPIaHNU3MOB

@epMeHTBI MUKPOOPraHnu3Ma: CTPOECHUE U
¢uznonornueckas pynkuus. Karabonurnas penpeccus.
Penpeccus koHedyHbIM TpoyKTOM. MHAYKIMS.
Perynsuus Ha ypoBHE PEryIsTOPHBIX ()EPMEHTOB.
Oco0eHHOCTH MEXaHU3Ma PETYIIALNN Y 3YKapHUOT.
Kackannas cxema ¢pochopuinrpoBaHnss HEAKTUBHBIX
MeTabOJIUTOB.

28

KoHnTponbHas
paborta Ne3

4.4.1 KonTpoJsbHble padoThl

Jlnst mpoBeZieHNs KOHTPOJISL CaMOCTOSITENIbHOW paboThl 00YyYaroLerocst npeaycMOTPEHO
BBITNIOJTHEHHE KOHTPOJIBHBIX padboT. Huske mprBeieHbl BApUAHTBI KOHTPOJIBHBIX padoT

Kounrpoabsnas padora Nel. Bapuant Nel

1.

2.

Kakue mexaHM3MBbI 3aIlyCKar0T NCPEeXoa KIICTKU B (I)asy aroI1To3a, U KakK 3TO

CBs3aHO C KJICTOYHBIM HI/IKJ’IOM?

Kak JIMIIU Al MUKPOOPTAaHNU3MOB YYACTBYIOT B CUHTC3C KJI€TOYHOM MeM6paHBI, n

KaKO€ NPOMBIIIIJIICHHOC 3HAUYCHUC HMEIOT?

Kak mnonmcaxapunbl MHKpPOOPraHM3MOB, TakKM€ KaK Yy JpoxoKed, TpuOOB u
OaKTepHii, BIUAIOT Ha UX HKU3HECTIOCOOHOCTh U MPOMBIIUIEHHOE UCTIOIb30BaHuEe?




KontpoabHnas padora Ne2. Bapuant Nel

1. Kak mporekaroT Karta0oiau3M M aHaOOJM3M y MHUKPOOPIaHHM3MOB, U Kakue
MeTabosIm4ecKue MyTH HanboJee BayKHBI U UX pocTta?

2. KakoBbl OCHOBHBIE 3Tambl JBIXaHUA y MHKPOOPTaHU3MOB, U YTO MPOUCXOJIUT B
npouecce GochOopUIMPOBAHHS IPU a3POOHOM JIBIXaHUH?

3. Kakme OnoxuMu4eckue MEXaHHU3MBI JISKaT B OCHOBE pAa3JIMYHBIX THIIOB
OpOXKEHHSI, TAKMX KaK MOJIOYHOKHUCIIOE U CITUPTOBOE?

KonTtpoabnas pa6ora Ne3. Bapuant Nel

1. KakoBo BiusiHHE (epMEHTOB MUKPOOPTaHM3MOB Ha KaTabosn3M U aHa0O0Iu3M, U
KaK PEeryJupyITCS UX aKTUBHOCTH?

2. B uewm 3axmouaercs KataOoNMUTHAs PENpeccHsi U KaK OHa BIUSET HA PETYIALHUIO
MeTaboIM3Ma Y MEKPOOPTaHU3MOB?

3. Kak paboraer kackan ¢ochopumupoBaHusi HEAKTUBHBIX META0OJUTOB M KaKHE
OMOXMMHUYECKHE ITYyTH BOBJICUECHBI B 3TOT MpoLecc?

5. IlepeyeHb Y4eOHO-METOIMYECKOr0 o0ecnedeHHUsI IS CAMOCTOATEIbHOI PadoThl
00y4YaIIMUXCs M0 TUCHUILINHE.

Meroauueckre yka3aHus sl 00yJaroIuXxcs 10 OPraHu3alii CaMOCTOSITEIbHON PabOThI
[0 JUCIHMIUIMHE, BKJIIOYasl IIEpeYeHb TEM CaMOCTOSATEIbHOW paboThl, (OPMBI TEKYIEro
KOHTPOJIA 10 TUCHUIUIMHE M TPEOOBaHUSA K WX BBIMOJHEHHIO pa3MEIICHbl B 3JIEKTPOHHOM
uHpopMannoHHO-00pa3oBarenbHoit cpene CIIOI TU(TY) na caiire: https://media.spbti.ru

6. ®oH/I O1IEHOYHBIX CPEACTB /JIsl IPOBeAeHUsI MPOMEKYTOUHOI aTTecTAlNU

[TpoMexyTodHast aTTecTamus M0 TUCIUIUIMHE TPOBOANTCS B (hopme 3auerta.

3aueT MpenycMaTpuUBalOT BHIOOPOYHYIO TIPOBEPKY OCBOEHHUS MPEIyCMOTPEHHBIX
DJIEMEHTOB KOMITECTCHITHH.

IIpn cnmade 3adera, CTYIEHT MOJIy4aeT TPU BOIIPOCAa M3 IIEPEUHsS] BOIPOCOB, BPEMS
MOJFOTOBKU CTYJI€HTa K YCTHOMY OTBETY - A0 45 MuH.

Bapunant Ne 1
1. CuHTe3 rMKoreHa y MUKpOOPraHU3MOB.
2. Ilytm oOpazoBaHwms aneToHa U OyTaHOIIA.
3. Metozas! ppakinOHUPOBAHUS OelKa.

®OoHJ OLIECHOYHBIX CpCACTB IO AUCHUIIMHE TPEIACTABJICH B HpI/IJ'IO)KCHI/II/I Ne 1

Pe3y.]'II>TaTBI OCBOCHHUA JUCHUIUIMHBI CUHUTAKOTCA HOOCTUTHYTBIMH, C€CJIW IJId BCEX
9JICMCHTOB KOMHGTGHHI/IfI AOCTUTHYT HOpOFOBI)II\/JI YPOBCHL OCBOCHHSA KOMIICTCHLIWH HAa JAaHHOM
9TallC — OLICHKAa «YJOBJICTBOPUTCIIBHO).

7. llepeyeHb y4eOHBIX U3IaHUIH, HEOOXOAMMBIX /15l 0CBOCHHUS TUCHMILINHBI

a) nmeyaTHble U3IAHMS:

AmntonneBa, E.B. Xumust Ononoruueckd akTUBHBIX BeIIECTB. XUMUs Oenka : ydeOHOe
nocoobue / E. B. Amnronuesa, M. B.Hlyraneit ; CIGI'TU(TY). Kadeapa rtexnomoruu
MUKpoOuonoruyeckoro cunresa. — Cankr-Ilerepoypr, 2017. - 59 c.

Myraneit, M.B. Xumus Oenka (yue6nuk) / W.B. Ilyraneii, N.B. Lenunckuii, A.B.
["apabamxuy - Cankr-IlerepOypr : «IIpocnext Haykuy, 2020. — 200 c.
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https://media.spbti.ru/

[ImeneBa, B.I'. Omnpexnenenue 6€IKOB ¥ aMUHOKHCIOT B MUKpOOHOH Oromacce
Meroanueckue ykazanus k 1aboparopasiM padoram / B. I'. llImenesa ; CIIOGI' TU(TY). Kadenpa
TEXHOJIOTUH MUKpoOHoiornueckoro cuares3a. — Cankr-IlerepOypr, 2010. — 35 c.

be3boponoB, A.M. Mukpobuonornueckuii cuate3/ A. M. be3bopomos, I'. .
Kgecutanze. — Cankr-IlerepOypr : IIpocniexkt Hayku, 2011. - 141 ¢

0) 2JIeKTPOHHBbIE YUeOHbIe U3IaAHMS .

lanmues, P. C. bBuoxumudeckne MeTO bl aHaK3a : yaeOHO-MeToandeckoe nocooue / P. C.
I'anueB. — Tonpartu : TT'Y, 2018. — 62 ¢. — ISBN 978-5-8259-1400-8. — Texkcr :
AJIEKTPOHHBIH // JIaHb : 3eKTpoHHO-OnOMoTeunas cuctema. — URL:
https://e.lanbook.com/book/139814 (nara obpamenus: 12.01.2021). — Pexxum poctyma: mo
TIOJIITUCKE.

8. Hepeqenb IJICEKTPOHHBIX OﬁpaSOBaTe.]'[I)HbIX pecypcosB, H606X0)1]/IMBIX AJIs
OCBOCHHUA NTUCHUIIJIMHBI.

yueOHbIit tutan, PI1J] u yueOHO-MeTouueckue matepuaibl: http://media.spbti.ru

3HeKTp0HHO-6I/I6J'II/IOTe‘lHI>Ie CHUCTCMBI.

«DneKTpOHHBIN ynTaIbHbIHN 3a1 — bubimoTexy https://technolog.bibliotech.ru/;

«JIanb (ITpodeccus)» https://e.lanbook.com/books/.

Scirus http://www.scirus.com

Sciencedirect http://www.sciencedirect.com

PubMed, PubMedCentral, Biomedcentral http://www.ncbi.nlm.nih.gov
http://www.pubmedcentral.nih.gov http://www.biomedcentral.com

CAS http://www.cas.org http://www.chemport.org http://www.chemistry.org
http://www.pubs.acs.org

CiteXplore http://www.ebi.ac.uk/citexplore

CSA http://www.csa.com

CaiiThl MEXIYHApPOIHBIX M3/1aTeNbCTB HayuHou suteparypsl (ACS, RSC, J. Wiley IS, M.
Dekker, Elsevier, Taylor & Francis Web site, CRC Press Web site).

9. MeToauyeckne yKazaHus 1 00y4AOUIUXCS 10 OCBOCHHIO JUCIUIIMHBI.

Bce Bumpl 3aHsTHH 1O AMCHUIUIMHE «BHOXMMHS MHKPOOPTaHM3MOBY» IPOBOMSATCS B
COOTBETCTBUM ¢ TpeboBaHusmu cienyrommx CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yueOHbix 3aHsTuil. Jlekuus. OOmume
TpeGoBaHus;

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yueOnbix 3ansatuil. JlaboparopHblie 3aHATHS.
O6ure TpeGoBaHUs K OpraHU3alMU U POBEICHHUIO;

CTII CII6I'TU 047-2008 KC VYKJB. Cucrema crannaproB 0Oe€3011aCHOCTH Tpy/a.
Opranuzanus oOy4eHHs CTYAEHTOB 0€30MacHOCTH TpyAa NpU TPOBEICHUM Y4eOHBIX
nmabopaTOPHBIX padoT;

CTII CIIGI'TU 048-2009. KC YK/B. Buapl yueOHbix 3aHsaTHil. CamocCTOsTeNbHas
IaHupyemMas paborta cryaeHtoB. OO0mme TpeOoBaHUs K OpraHU3alUK U IPOBEACHHUIO.

CTO CII6I'TU(TY) 016-2015. Ilopsmok opraHu3alMu W MPOBEACHUS 3a4ETOB U
sk3ameHoB./ CIIGI' TU(TY).- Beex. ¢ 01.06.2015. - CII6.: CIIGI' TU(TY), 2015.- 45 c.

[InanupoBaHue BpeMeHHU, HEOOXOJMMOTO Ha H3yYeHHE ITaHHOM MUCHMIUIMHBI, JIydlle
BCEro OCYILIECTBIISITH HAa BECh CEMECTp, IpelycMaTpuBas MPU STOM PETYISpHOE MOBTOPEHUE
IpoiiIeHHOTO MaTepHaa.

OCHOBHBIMHU YCIIOBUSIMU IIPABHJIBHOM OpraHu3aluy yueOHOro Impoiiecca Juisi CTYAEHTOB
SBIISIETCS:

IJIAaHOBOCTH B OpPraHU3aluu y4eOHON paboThl;

CEpbE3HOE OTHOIIECHNE K U3YUYEHUIO MaTepHaa;
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IIOCTOSIHHBIA CAMOKOHTPOJIb.
Ha 3aHsATHSA CTYOEHT TOJDKEH IPUXOJUTh, UMES 3HAHUS 110 YK€ H3YYCHHOMY MaTepHaly.

10. [TepeyeHb MHPOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3YEeMbIX NPH OCYIIECTBJIEHNH
00pa3oBaTe/ILHOIO MPOIecca MO IMCUHUILIHHE.

10.1. UudopmManmoHHbIE TEXHOJIOTHH.

B yueOHOM mpolecce 1O JaHHOM JUCHUUIUIMHE MPEIYyCMOTPEHO HCHOJIb30BaHUE
MH(OPMALIMOHHBIX TEXHOJIOTHI:

YTEHUE JICKLUI C UCIIOJIB30BAHUEM CIalA-IIPEe3CHTALUM;

B3auMoOJIecTBHE ¢ oOydaronumucs mocpencrsom DUOC.

10.2. [IporpammHoe obecnevyeHue
Microsoft Office (Microsoft Excel, Microsoft Word).

10.3. ba3bl JaHHBIX ¥ HH(POPMALMOHHBIE CIIPABOYHBIE CHCTEMBI.
CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy

11. MarepuajbHO-TEXHHYECKOE oO0ecriedyeHHe OCBOEHHMs JUCHUIVIMHBI B XO0Je
peasu3anuu 00pa3oBaTeIbHOI MPOrPaAMMBbI.

Jis  BeneHWs JIEKUMOHHBIX 3aHSITUA HUCHOJB3YEeTCS ayauTopus, OO0OpyIoBaHHAs
CPEICTBAaMU OPITEXHUKHU.

Jns  npoBeneHust 1a0OpaTOPHBIX  3aHATUH  HCIOJIB3YeTCS OMOXMMHUYECKUH  3all,
000pyIOBaHHBIN (OTO3IEKTPOKOIOPUMETPAMH, LHEHTpU(yramu, BECaMy,
XpomarorpapuuecKuMu KaMepaMu.

12. Oco0eHHoCTH OCBOCHUHA JAUCHHUIIIIMHbI HHBaJIMJIaMH H JUIaMH C
OrpaHH4Y¢HHBIMH BO3MOXKHOCTAMMU 3/10POBb.

JUis WHBaNMIOB U JIML C OrPaHUYEHHBIMM BO3MOMKHOCTSIMH y4ueOHbBIE Ipoliece
OCYILECTBIIsIETCSI B COOTBETCTBHM ¢ [lososkeHHMeM 00 opraHM3aluu y4eOHOro Iporecca s
0o0y4eHHs MHBAJIWJOB W JHUI[ C OrPAaHUYEHHBIMH BO3MOXXHOCTSAMHU 3710poBbsi CIIGI'TU(TY),
YTBEPXKACHHBIM pekTopoM 28.08.2014.
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ITpunoxenue No 1
K paboueii mporpamme TUCIIATITHHBI

DoHJ OLIEHOYHBIX Cpeacrs

AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

JUCHUILINHE «bruoxumus MUKPOOPTraHU3IMOB)>

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.
HNupexe
8 ConeprxaHue Otan GpopMupoBaHUS
KOMITETCHIIUU

CrocobeH  ocymiecTBJASITL  YIpaBjieHHEe  Ka4iecTBOM,

TIK-1 0e30MacHOCTBI0 W TIPOCICKMBAEMOCTBIO  IPOHM3BOACTBA Haganpabrii
OMOTEXHOJIOTNYECKOW NPOITYKIUU
CriocobeH oOLEHUBATb PHUCKM M OCYUIECTBJSITH  Mepbl

[1IK-4 npoPUIAKTHKH BO3HUKHOBEHHS 04aroB BPEIHBIX HavansHbiii

OPraHN3MoOB HA MOJHAI30PHBIX TEPPUTOPHUAX
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2. Iloka3aTesiM M KPUTEPHH OLIEHMBAHMA KOMIIETEHIMIi HA Pa3JIMYHBIX 3Tanax uX (JopMHPOBaHNS, IIKAJA OLlEHUBAHUA

KOI[ 1 HAUMCHOBAHUEC

YpoBHHU CHOPMUPOBAHHOCTH

(ommrcaHWe BRIPAXKEHHOCTH IECKPHUIITOPOB)

HWHJIUKATOpa ITokazaTenu chopMUpPOBAaHHOCTH Kpurepuit
AOCTHKCHMSI (meCKpHITOpHI) OICHUBAHMA «YHOBJICTBOPHUTEIILHO» «XOpOouo» «OTJINYHO»
KOMIIETCHIIUU (TI0pOTOBETii) (cpemumii) (BBICOKHIA)
MnK-1.4 3HaeT OCHOBBI OMOXHMUU U [IpaBuibHBIE Haet onucanue | Jlaer omucaHue OCHOBHBIX | JlaeT TmOJHOE oOmMuCaHue
CriocoOHOCTB MPOBOJUTH | OMOTEXHOIOTUU OTBETHI Ha | OTHEIBHBIX METa0O0IMYECKIX myTel | MeTaboMMYecKuX  IyTei
OHOXUMHUYECKHE Bonpockl Nel-54 | Mertabonuueckux MyTeH | MpeBpallleHUs] BEIIECTBA B | MPEBPAIICHUS BEIICCTBA B
MCCIIETOBAHUS K 3a4eTy MIPEeBpAICHHS BEIISCTBA B | MUKPOOHOMU KJIICTKE, | MUKPOOHO KJIETKE,
[POIYKTOB MUKpPOOHOM KIJIETKE, | TIPUHIIHIIBI PETYIANNN | TIPUHITATIBI peryIsnuu
MHKPOGHOTOTHIECKOTO MIPUHIIATIBI perymsanuu | MeTabomm3Ma y | Metabonmuzma y
CHHTE32 MeTabonmmM3Ma y | Mukpooprauu3smMoB.  [Ipu | MUKpOOpPTaHU3MOB.
Mukpoopranusmos. llpu | oTBere Ha Bonpockl | [loka3piBaeT B3aMMOCBS3b
OTBET€ HA  BOIPOCH | IOMyCKaeT OIIMOKY | OCHOBHBIX MTOHATHH
JIOTyCKAeT OIIUOKH U | HEMPUHIMIIHAIBHOTO
croco0eH XapakTepa W CHOCOOCH
CaMOCTOSITETTHHO WX | CaMOCTOSTETHHO 170
HCIIPaBUTH 1ol | UCTIIPABUTh
PYKOBOJICTBOM
MIperoaaBaTess
YmeeT nonyyaTh SKCTPAKTEHI, [IpaBunbHbIE CryneHt cnocober | CtynmeHT cnocober | CtyneHT HauboIee OJTHO
cojiepkanye OeKy 1 OTBETHI Ha | U3JIOKHUTH OCHOBHBIE | U3JIOKHUTH OCHOBHBIC | M3JIaraeT METO/IbI
AMUHOKHUCJIOTHI Bompockl Nel-54 | cragnu MOJyYEHUs | CTaJluu MOJYYEHUS | MOJYyUYECHHUs] IKCTPAKTOB,
K 3a4eTy AKCTPAKTOB, COJAEPIKAIINX | IKCTPAKTOB, COJIEPXKAIINX | COACpKAMUX OCNKu W
OCJIKM W aMUHOKHUCIIOTHI | OCJIKH W aMUHOKHCIIOTHI | aMUHOKHCIIOTHI
[osicusier st 4ero | JeransHo oObsicuser st | [TogpoOHO 00BsACHSET
HeoOXO0MMa Ta WM WHas | 9er0 HeoOXOAWMa Ta WM | BBIOOP MeToja
cTanus MOJTyYeHUS | MHAs CTaaus TOMYYCHHS | MOyYEHUS JKCTPAKTA.
skcTpakTa. [Ipu oTtBere Ha | 3kcTpakTta. IIpu orBere Ha | Iloka3piBaeT B3aMMOCBS3b
BOITPOCHI JIOTTYCKAET | BOIIPOCHI JTIOTTYCKAeT | OCHOBHBIX MTOHSATHI
OmMOKM ®  CcrHoco0eH | omuoOKu
CaMOCTOSITEITHHO WX | HENPHUHIMITHATEHOTO
HCTIPaBUTH Ioj | Xapakrepa ©  CIIOCOOEH
PYKOBOJCTBOM CaMOCTOSITENIbHO ux
npenoaBaTens WCIIPaBUTh
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Kon n nammenoBanme

YpoBHHU CHOPMUPOBAHHOCTH

(omMcaHue BEIPAXXECHHOCTH JICCKPHUIITOPORB)

WHIUKATOPa [Tokazarenu copMUPOBAHHOCTH Kpurepuii
JOCTHKCHUSA (IeCKpHUITOPHI) OLICHUBAHUS «YJOBIETBOPUTEIHLHOY «XOPOIIIO» COTITHYHOY
KOMIIETCHIINU (TIOpOTrOBBIif) (cpenHmit) (BBICOKHIA)
Buaaneet HaBbIKamMu pabOTHI B [MpaBubHBIC Crynent mpu ortBere Ha | CtyneHT npu otBere Ha | CTyJeHT NpH OTBETE Ha
OMOXHUMHYECKOMN JTa00paTOPHH. OTBETHI Ha | BOIPOC  JIEMOHCTPHUPYET | BOIIPOC JEMOHCTPHPYET | BOMPOC  JI€MOHCTPUPYET
Bompockl Nel-54 | HaBBIK paboThI B | HaBBIK paboThI B | HaBBIK paboThI B
K 3a9eTy OMOXHMHUYECKON OMOXMMHIYECKOM OMOXMMHAYECKOU
nabopatopuu. [Tpu | nabopatopun. CocrtasisieT | 1abopaTopuu.
OTBETE  HA  BOMNPOCHI | anroput™ Ouoxumudeckoro | CocraBiser ITOPUTM
JOMyCKAaeT ONIMOKK W | UcclenoBanus. [Ipu oTBeTe | OHOXMMHUYECKOTO
croco0eH Ha BONPOCHI JOIMYCKAaeT | UCCIIETOBAHUS.
CaMOCTOSITEIHHO uX | OIIMOKH OO0BsicHsIET BBIOOD CTaAUU
UCTIPaBUTh MOJT | HEMPUHIUITHAEHOTO WCCIIEIOBAHUS.
PYKOBOJICTBOM xapaktepa U crnocoOeH | [Toka3piBaeT B3aUMOCBSI3b
Mperno/aBaTes CaMOCTOSITETTLHO MX | OCHOBHBIX IMOHSATHIA
WCTIPaBUTh
MK-4.3 3HaeT METO/Ibl UCCIIEAOBAHUS [IpaBuibHBIE Haet ocHoBHbIE | [aer ocHOBHBIE | JlaeT OCHOBHEIC
CriocoGHOCTB OMOXMMHYECKOTO COCTABA KJIETOK | OTBETHI Ha | ONpEeNeNeHUus B OOJIacTH | OmpeiesicHus B 001acTh | ompeaeicHus B 00JIacTH
OTIpeeNsTh B3aUMOCBS3b Bonpochl  Ne55- | xumum MUKPOOHOW | XMMHUU MUKPOOHOW KJICTKH. | XUMHUHU MUKPOOHOM
OHOXMMHUECKHX 68 k 3auery KIICTKH. Iepeuncnser | CnocobeH MOSICHUTD | KJICTKH.
0COBEeHHOCTElH OCHOBHBIC METOJIbI | TIPUHIIMITBI MeTon0B | CriocobeH MOSICHUTD
MHKPOOPraHH3MOB C HX HCCIIEIOBaHHUS UCCIIEIOBaHUS MIPUHIIATIBI METOJIOB
A HIMACMEIMH OMOXMMHUYECKOTO COCTaBa | OMOXMMHUYECKOTO COCTaBa | MCCIICAOBAHUS
KOOI HICCKIME knetok. Ilpu oTBeTe Ha | KIIETOK. OMOXUMHUYECKOTO COCTaBa
BOTIPOCHI nonyckaeT | [Ipy oTBeTe Ha BONPOCHI | KIIETOK.
HHTAMH omnOkn ©  crnocoOeH | JomycKaeT omuOku | [TpaBunbsHO BBIOMpaeT
CaMOCTOSITEITLHO UX | HEIPUHIUITHATBHOTO METOJ UCCIICIOBAHUS
UCTIPaBUTh MoJ| | XapakTtepa U  CIOCOOEH | OMOXMMHUYECKOTO COCTaBa
PYKOBOJICTBOM CaMOCTOSITENTLHO UX | KJIETOK.
mperno/aBaress HCTIPaBUTh [Toka3biBaeT B3aUMOCBSI3b

OCHOBHBIX HOHSITUH

15




Kon n nammenoBanme

YpoBHHU CHOPMUPOBAHHOCTH

(omMcaHue BEIPAXXECHHOCTH JICCKPHUIITOPORB)

WHIUKATOPa [Tokazarenu copMUPOBAHHOCTH Kpurepnii
JOCTHXCHUSA (mecKpHUnTOpHBI) OLICHUBAHUs «YIOBIIETBOPHUTEIHEHOY «XOPOIIOH» «OTIIMYHO
KOMIIETCHIINU (TIOpOTrOBBIif) (cpenHmit) (BBICOKHIA)
YMeeT OpHEHTHPOBATHCS B [IpaBunbHBIE Crynment mpu otBere Ha | CtymeHt mpu otBete Ha | CTyIeHT NHpU OTBETe Ha
COBPEMEHHBIX METOANYECKUX OTBETHI Ha | BOMPOC MOKAa3bIBAET | BOMPOC MOKAa3bIBaeT | BOIMPOC HawOojee IOIHO
MOIX0/1aX, KOHLETIINIX 1 Bompochkl NeS5- | yMeHHe OpHEeHTHPOBATHCS | YMEHHE OPHEHTHUPOBATHCS | MOKa3bIBAET yYMEHHE
npo6IIeMax GHOXHMUH 68 k 3auery B COBPEMEHHBIX | B COBPEMEHHBIX | OPHEHTUPOBATHCS B
MHKPOOPraHH3MOB METOAMYECKUX MOAXO0JaX, | METOAMYECKHX MOAXO0JaX, | COBPEMEHHBIX
KOHIICTIIUSIX M | KOHIENIUSIX U MpoOiieMax | METOAMYECKHX MOAXO0IaX,
poOieMax OHoOXUMHUHU | OMOXUMHUH KOHIIEIIIHASIX u
MHUKPOOPTAHM3MOB,  HO | MUKPOOPTaHU3MOB, HO | mpobieMax  OHOXHUMHUH
JIOTyCKaeT OIIMOKA B | JOIMYyCKaeT OIIUOKKM | MHKPOOPTaHU3MOB.
OTBET€ W  CNOCOOEH | HEMPUHIMITHAIHHOTO
CaMOCTOSITETTHHO WX | Xxapaktepa B OTBETE U
UCTIPaBUTh MoJ1 | crocobeH CcaMOCTOSTENBHO
PYKOBOACTBOM WX UCIIPABHUTH
MIperoaaBaTems
Buaaneet npasunamu 6e3onacHoii | [IpaBuibHbIC Crynent npu orBere Ha | CTyneHT mnpu oTBeTe Ha | CTyAeHT NpU OTBETE Ha
paboTHI B OMOXUMHUYECKOM OTBETHI Ha | BOMPOC Ha3bIBaeT | BOMPOC HAa3bIBaeT MpaBwja | BOMPOC Hauboiiee MOIHO
nabopaTopHH. Bonpochkl  NeS55- | mpasuia OeszomacHoii | 6e3omacHOi  pabOTHl B | IEMOHCTPHPYET  HAaBBIK
68 x 3auery paboTsI B | OMOXMMHUYECKON Oe3ormacHOil paboOTBI B
OMOXUMHUECKON nabopaTopuu, MepeunuciseT | OHOXUMUIECKOH
naboparopud, OCHOBHBIE WUCTOYHHKH | TabOpaTopuu.
MepeunciieT OCHOBHBIC | ONMAacHOCTH B naboparopuu. | [loka3piBaeT B3aMMOCBSI3b
HUCTOYHWKK omacHOocTH B | [Ipym oTBeTe Ha BOMPOCH! | OCHOBHBIX MOHSATHH
nabopaTopuu. [Ipu | momryckaer OIIUOKH
OTBETE Ha BOTPOC | HEMPHHIIUITHAIEHOTO
JOTyCKaeT OIMMOKM W | XapakTepa H©  CIIOCOOEH
Croco0eH CaMOCTOSITENTLHO ux
CaMOCTOSITETILHO uX | UCIIPaBUTh
UCTIPaBHUTH noJ
PYKOBOJICTBOM
perno/iaBaTes
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3. TunoBble KOHTPOJIbLHBIE 3aJaHNS /sl IPOBEIEHUS] IPOMEKYTOYHOM aTTeCTAlNU
a) Bompochl 1J1s1 OlEHKM 3HAHMH, YMEHUIl M HABBIKOB, C(POPMHPOBAHHBIX Y
cryaenTta no komnerenunu IK-1:

1. Kak mpoucxoauT nepeHoc 31eKTpOHOB B aHA3POOHBIX YCIOBUAX

2. KakoBbl myTH nOTpeOIeHHs TIIFOKO3bI B a9POOHBIX YCIOBUSIX

3. CuHTe3 KJIETOYHOI0 MaTepHasa IpHu pocTe Ha TIIF0K03€

4. Amnanepornueckue peakuuu LITK

5. CormocTtaBbTe MoTpedIeHNE TIIFOKO3bI 110 MyTH DHTHEpa-Jlynoposa u I'’I® mytu

6. Kak unér cuate3 Onomacchl mpu pocTe Ha JaKTo3e U PpyKTO3e

7. CuHTEe3 IIMKOreHa y MUKPOOPTaHU3MOB

8. CuHTe3 1eKCTpaHa MUKPOOPTraHU3MaMH.

9. CuHre3 XuTHHA.

10. CtpoeHue KIeTOYHON CTEHKU JAPOKKEHN, KOMIIOHEHTHBII COCTaB.

11. CuHTe3 1 ucnoiib3oBanue nomdocaToB MUKPOOPTaHU3MAMH.

12. Cunrte3 MypeuHa.

13. KoMrmoHeHTh MEMOpPaHHBIX CTPYKTYP

14. Cunre3 JIHK. Mexanusm o6pazoBanus 3* --5* cs3u.

15. Ponp murazmaTudeckoit MeMOpaHbl B CHHTE3€ OCITKOB KIIETOYHOM CTCHKH.

16. CunTe3 3x3omnonucaxapuoB. CHHTE3 JTUIONOINCAXapuI0B HAPYKHOH MEMOpaHBbI

17. Ctpoenue memOpaH.

18. Cunte3 PHK u xapakrepuctuka ¢epmentoB, ocooennocty MPHK y sykapuor.
[IpouieccuHr, CrIalCUHT.

19. Crpoennie u cOopka TIIMKONPOTEHHOB MeMOpaH. [lepeHoc TIMKONpPOTEWHOB B
IUIa3MaTHYECKYI0 MEMOpaHy.

20. JIumu sl MEKpOOPTaHU3MOB, (PYHKIIUH.

21. VYT1I1eBOIbI MUKPOOHOM KIIETKH, CTPOCHHE.

22. CuHre3 )UpHBIX KUCI0T. OCOOEHHOCTH OMOCUHTE3A, STAIlbI.

23. B uem oTirune MypenHOBO# ceTn OakTepuii rpam (+) u rpam (-)

24, Kakyto ponp BbIIONHSET IUIa3MaTUyecKas MeMOpaHa B CHHTE3€ OENKOB
KJIETOYHOM CTEHKH

25. Tunsel Opoxxenuss y wuxkpoopranusmoB. Cunte3 AT® npu OpokeHUsX.
CnuptoBoe 6posxenue. Iddekr [lactepa.

26. Butamun Bi.

217. ['omoepMeHTaTHBHOE MOJIOYHOKHCIIOE OpOXKEHHUE.

28. bposxenue, BoI3biBaeMoe Onpuao0akTepusiMu.

29. ['eTepodepMeHTaTUBHOE MOJIOYHOKHUCIIOE OpOKEHHE.

30. OO0pa3oBaHue IuaIeTHIa MOJIOYHOKHUCIIBIMU OaKTEPUSMHU.

31. MacnsHokucioe Opoxenue. O6pazoBaHue OyTupara.

32. [Tyt oOpa3zoBaHus arieToHa 1 OyTaHoua.

33. Buramun J[. Knaccudukaius BUTaMHUHOB.

34. Perynsauus cunresa pepmentoB. Munykuus. KoHCTUTYTUBHBIN CUHTES.

35. [TponoHOBOKHUCIIOE OpOXKEHHE.

36. KarabonuTHas penpeccus.

37. MypaBbHHOKHCIIOE (CMEIIaHHOE) OpOKEeHHE.

38. Perymsimus Ha ypoBHE peryiasTOPHBIX (EPMEHTOB.

39. Penpeccust KOHEUHBIM TTPOJTYKTOM.

40. Cxema notpeOseHusl TITI0K03bI IPU BaXKHEUIITNX OpOKEHUSX.

41. ConoctaBbTe  (paKUMOHHBIM  cOoCcTaB  OENKOB ~ MHUKPOOPTraHU3MOB |
MIIEKOTTU TAFOIITIX

42. B 4ém cocToaT 0cOOEHHOCTH CHHTE3a JKUPHBIX KUCIOT

43. Kakyto posb BEIMONHSIOT MoaudocdaTsl B MUKPOOHOH! KIIETKE

44, Kakumu myTsiMH IOCTYTAIOT MUTATENIbHBIE BEIIECTBA B MUKPOOHYIO KIETKY
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45,
46.
47.
48.
49,
50.
51.
52.
53.
BUTAMUHOB
54.

Kak hopmupyercs npoTOHHBIN TpagueT

Poct MUKpOOpraHu3MoB Ha areTaTe u 3TaHoJIe

[Tytu notpebnenus hopmanbaeruaa

Kaxk ocymecTBnsiercst cunTes Oenka npyu pocTe Ha METaHOoJIe

[Torpebnenue CO2 MUKpOOpraHU3MaMu

CuHTe3 KIETOYHOTO MaTepuaa IpH pocTe Ha napaduHax

[Tytu moTpebaeHust a30TCOACPKAIINX KOMITOHEHTOB MTUTATEIBHOM Cpe/Ibl
OxapakTepu3yiTe THIIBI OPOKEHUS U X HCIIOJIb30BAaHHE B HAPOIHOM XO3SIHCTBE
JlaiiTe  XapakTEepUCTHKY OCOOCHHOCTSM  MHUKPOOHMOJOTMYECKOTO  CHHTE3a

Urto Takoe KaTaboIUTHAS PerpecCHst

0) Bompochl 1151 OEHKHM 3HAHMHA, YMEHUIl M HABBIKOB, C(POPMHPOBAHHBIX Y
cryaeHTta no komnerenunu IK-4:

55.
56.
57.
58.
59.
60.

JIunuapl MUKpOOPraHU3MOB (IpoxoKel, rpuooB, 6aktepuil). Ctpoenue. CuHTE3.
[Tonucaxapuasl Mukpoopranu3smMoB. Ctpoenue. CUHTE3.

Poct MEKpOOpraHn3mMoB Ha pa3JIMYHbIX HCTOYHHUKAX YIVIEPOAA.

Perymsmus merabonusma B paznuunbix 1ukiax (LTK, TM®, I'’10, KADI u ap.).
CuHTe3 pa3auyHbIX OMOJIOrMYECKHU aKTUBHBIX META00IMTOB MUKPOOPTaHU3MaMHU.
[Toctpoenre kanuOpPOBOYHOrO rpaduka MpPU OMPENEICHUH aMHUHOKHCIOT IO

merony lrerina-Mypa.

61.
62.
63.
64.
65.
66.
67.
68.

ouomacchel?

Briienenue cBoOOIHBIX aMUHOKHUCIIOT U3 OMOMacChl MUKPOOPTaHU3MOB.
KauecTBeHHbIl aHaTU3 aMUHOKHUCIIOT METOI0M OyMa)kHOU XpoMartorpadum.
Omnpenenenue KOIMUECTBA AMUHOKHCIOTH XpOMAaTOrpauueCKUM METOI0M.
Ornipezenienre KoJIMYeCcTBa aMUHOKHCIIOT B AKcTpakTe 1o metony lllTeitna-Mypa.
Omnpenenenue KoiauuecTBa 6eaka OMypeTOBBIM U MUKPOOHYPETOBBIM METO0M
Omnpenenenue koiauuecTBa O6eika B pacTBope 1o meroay Jloypu

MeTtoapl (hpakKIIMOHUPOBAHUS OeIKa

Kakue skcTpareHThl MCHONB3YIOT JUIsl MOJNY4YEHUsI pa3HbIX (pakuuil Oenka u3

IIpu cpade 3auera, CTyAEHT IOJIY4YaeT TPU BOIIPOCA U3 NIEPEUHS], IPUBEIECHHOIO BBIIIE.
Bpems noaroToBku CTyJeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

4. MeToanyeckne MaTepuajbl JJIsl ONpeJesieHUs] MPoUeAypP OLEHWBAHUSI 3HAHMIM,
YMEHHI U HABBIKOB, XapaKTePHU3YIOLIHUX ITANbl GOPMUPOBAHUA KOMIIETECHIIHI.

[IpomexxyTrounass arrectanus MO JUCHMIUIMHE IPOBOAMUTCS B COOTBETCTBHM C
tpeboBanusimu CTII CTO CIIOI' TU(TY) 016-2015. KC YK/IB Ilopsiiok mpoBeaeHUs 3a4€TOB U

OK3aMCHOB.

[ITkaya oneHnBaHus HA 3a4€Te — «3a4ETY», «He3aueT». [Ipu 3TOM «3a4ET» COOTHOCUTCS C
MOPOTOBBIM YPOBHEM C(HOPMHUPOBAHHOCTH KOMITETCHITHH.
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