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1 IlepeuyeHb NJIAHMPYEMBIX Pe3yJIbLTATOB 00yUeHHS MO AUCHMILIMHE, COOTHECEHHBIX
¢ IVIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOeHHUsI 00pa30BaTeIbHON NPOrPaMMbl

B pe3ynbrate ocBoeHNs1 00pa30BaTeIbHOM MPOrpaMMbl 00yUYaIOUIUIICs T0JKEH OBJIA/IETh
CJIETYIOIIMMU KOMIETCHIIUSIMU

Koow Pesynbrarsr ocBoenus OOIT IlepedeHs UIAHUPYEMBIX PE3YIILTATOB

KOMnemeHyuu (cooepoicanue komnemeHyuti) o0OyueHus 0 TUCIUILINHE

OIIK-2 CIOCOOHOCTBIO M TOTOBHOCTBIO | 3HATH. THITHI METabOIU3MA
HUCII0JIb30BATh OCHOBHBIC | MUKPOOPIraHM3MOB; Pa3MHOXKCHHUE U
3aKOHBI ~ CCTCCTBCHHOHAYYHBIX | )KM3HEHHBIN IIUKJI KJIETKU [IPO- U YKApHUOT;
AUCHHUILTTAH 5 B | 3aKOHOMEPHOCTH HACJIEIOBAaHUS U
npo(ecCHOHANBHOI W3MEHYHUBOCTH; 3BOJIIOIMOHHOE YUEHHE,
ACATCIBLHOCTH, IIPAMCHATE | regeTnueckue U SKOIOTUYECKHE OCHOBBI
MCTO/IBL MaTeMaTHHCCKOTO | 556 rronum; poh MHKPOOPraHH3MOB B
aHaimsa = M MOACIMPOBAHMA, | 1ypinone i mpakTrKe; 06IIME IPU3HAKA 1
TCOPCTHICCKOTO " pa3zHooOpa3re MUKpPOOPTaHU3MOB;
AKCIIEPUMEHTAIILHOTO .

o — OCHOBBI CUCTEMAaTHKU OaKTEpUH.
YMerb: onpenensats Mopdonoruieckue,
[UTOJIOTUYECKUE U (pr3MOIIO0Tr0-
OMOXHMHUYECKUE TPU3HAKU
MUKpPOOPTaHU3MOB; IPOBOAMTH
UACHTU(DHUKAIUIO, BBIICTICHUE U
KYJIbTUBUPOBAaHUE MUKPOOPTaHU3MOB -
MIPOYLIEHTOB OMOMACChl, OPraHUYEeCKUX
KHCJIOT, 3TAHOJIa, aMUHOKHCIIOT,
aHTHOMOTHKOB.
Baajerb: HaBbIKaMU BbIpalIBaHUS
KYJIBTYP MUKPOOPTaHHU3MOB Ha Pa3IUYHBIX
TUIAX NMUTATEJIbHBIX CPeJl; Clocodamu
MPUTOTOBJICHUS U CTEPUIIU3ALIUN
MUTATENbHBIX CPEJl; TPUTOTOBJICHUS Pa3HBIX
TUIIOB MUKPOOHOJIOTUYECKUX IPEnapaToB U
aHaJIM3a C MX MOMOUIbI0 MUKPOOPTraHU3MOB
Pa3IMYHbIX CUCTEMATUYECKUX TPy,

MK-9 BJIQJICHEM OCHOBHBIMU METOaMH | 3HATh: OCOOCHHOCTH CTPOEHMSI KIJIETKH,
1 IPUEMaMH HPOBCACHIA MOpGOJIOTHM,  HHUTAHUS,  Pa3MHOXKEHHUS
OKCTICPUMCHTAIIBHBIX MHKPOOPTaHH3MOB; YCTPONCTBO
HCCICA0OBAHNU B CBOCH
npodeccuoHanbHo obnacty; yBEHTHTEILHBIX IIPHOCPOB
CIIOCOGHOCTBIO TPOBOIHTH YMerb: BBIIEIATH UYUCTBIE  KYJIBTYpPBI
CTaH/IApTHBIE U MHUKpPOOPTraHU3MOB u3 00BEKTOB
cepTu(hUKANOHHbIE HCIIBITAHHS OKpY’KaroIen Cpensl; OIPENENATh
CBIPbs, FOTOBOH NMPOYKIHH 1 YHUCJIEHHOCTH MHKPOOPraHU3MOB B

TEXHOJIOTMYCCKUX IMPOLIECCOB

HCKYCCTBCHHBIX H CCTCCTBCHHBIX CpCIaax;
HCIIOJb30BaTh CBETOIOJbHEIN MUKPOCKOIT

U1 OIUCaHUs Moponorun
MHKpPOOPTaHH3MOB,;

Baaners: npueMaMu paboTHI c
MHKpPOOpTraHu3MaMu ; InpaBHJIaMH
6e3omacHoi paboTHI B

MHUKPOOHOJIOTHYECKOM JTAOOpaTOPUH.




2 MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMmMbl

JlucuuruiiHa — OTHOCHTCA K 00s3aTelbHBIM  TUCHMIUIMHAM  BapUaTUBHOMW  YacTH
(b1.B.O1.14) u u3yuaercs Ha 4 xypce.

OOyyaromumecs JOKHBI UMETh 3HaHUS 10 «O0mei ouonorum» u «OCHOBaM SKOIOTHI.
JlaHHas MUCHUIUIMHA SIBJSIETCS OCHOBOW JUISI M3YYCHUS TAaKUX JUCIUILUIUH Kak «BbHOXUMHS,
«O6mas 6uorexHonorusy», «IIpoMpinuieHHass OMOTEXHOIOTU», «MONEKyIsApHas OHOIOTH.

3 O0beM TUCHHUILIAHBI

Bcero,
aKaJIeMUYECKUX
. 4acoB
Bun yue6HO# paboThI
3aounas Gopma
oOyueHus

OO0mast TpyA0eMKOCTb 1M CHUILIIHHbI 5/ 180

(3aUeTHBIX EAMHUIY aKaJIEMUYECKUX YacOB)

KonrakTHasi pa6oTa ¢ nmpenojaBarejieM: 18
3aHSTHS JIEKIIMOHHOTO THITA 4
3aHATHUS CEMHUHAPCKOTO TUIIA, B T.4. 14

CEMHUHApHI, MPAKTUICCKUE 3aHATHUS -
nabopaTopHbie pPabOTHI 14
KkypcoBoe npoektupoBanue (KP wmu KIT) -
KCP
JpyTye BUIbl KOHTAKTHOM paboThI

CamocrosiTesibHas padora 153

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

®opma npomexyTounoii arrecrauuu (KP, KIT, 3auer, sx3amen) Ok3amen (9)

4 Conep:xkanue THCHUILTUHBI
4.1 Pa3geinl TMCHUILINHLI U BUADI 3aHATHI
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1 | CrpoeHue npoKapuoTUYECKOH KIIETKU 1 4 42 |OIIK-2

ITK-9
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2 | CrocoObl pa3MHOXEHUS TTPOKAPHOT 1 3 63 |OIIK-2
I1K-9
3 | MeTtaboau3mM MUKPOOPTaHU3MOB 1,5 4 36 |OIIK-2
I1K-9
4 | OCHOBBI CUCTEMATUKH OaKTepUid 0,5 3 12 |OIIK-2
Htoro 4 14 153
4.2 3aHATHSA JeKIHOHHOI0 THIIA
Ne O0bewM,
pasnena HanmeHnoBaHue TeMbl AKATL HMHHOBaIMOHHAS
JIACIIUIT Y KPaTKOE COJICPKAHHUEC 3aHATHS qaCkL dopma
JINHBI
1 CtpoeHre IPOKAPUOTHYECKON KIECTKH WHTEPAKTHBHAS
Mopdonorust Gaktepuil. OCOOEHHOCTH CTPOEHHS 1 JICKLIHS
[UTOIIa3MAaTHICCKOW MeMOpaHbl Tpokapuor. Cocras,
CTpoeHHe U (YHKIUU MeMOpaHbl. Me30COMBI H
THiakonael. KierouHas cTeHka. XWMHWYECKHMHA COCTaB
KJIETOYHOW CTeHKH Tmpokapuor. Karmcyna: Mukpo- u
Makpokancyiga. XHUMHYECKMH cocTaB U (pyHKUUHU
Karcynbl. TUmbl, CTpOGHHWE H Ha3HAYeHHE TMHIel
(pumOpmit). [luTomnazma NpoKapHOT: pacTBOpUMAs H
HepacTBopuMas ¢pakuus. OpraHuzanus TeHEeTHYECKOTO
Marepuaia y mnpokapuor. Hykneoun. OcobGeHHOCTH
MIPOLIECCOB TPAHCKPUMIMN M TPAHCIALHUUA Y TPOKAPHOT.
[Tonupubocomsl. [InazmMuael: BUIbI U QYHKIUY.
2 CrocoObI pa3MHOKEHHUS POKAPHOT 1

Turbl JEeJICHUs OakTepuid: uzomophHoe,
rerepoMopQHoOe JiejeHre, 00pa3oBaHNe MEPETHKKH, MOY-
KoBaHHe. Pertnkarus GakTepuanibHOM XPOMOCOMBI.

THIBI BEreTaTHBHOTO KJIETOYHOTO IUKIIA OaKTEePHIA:
MOHOMODP(]HBIA, TMMOP(HBIH, NOJIMMOP(DHBIH.
Ok3ocnopsl  OakTepuil. bakTtepumn, pasmMHOXKaronMecs
TOPMOTOHHSIMU, TOHUTUSIMH U Oa€OLIUTAMH.




Ne
pasznena
JIACIIMIT

JIMHBI

HanmMmenoBanue TeMbl
U KpaTKOe COJepKaHUE 3aHATHUS

OO0newMm,
aKaJ.
Yachl

unoBanmonHas
dbopma

3

MeTab0113M MUKPOOPTaHU3MOB

KoHcTpykTuBHBIH ~ MeTaboau3M.  XUMHYECKUUH
COCTaB KJETOK OpraHusmoB. lcTouHuku yriaepopa:
aBTOTPO(dbI, TeTepoTpodsl, MUKCOTPObHI. CanpoduTsl,
MapasuThl, MAaTOTEHHbIE MHUKPOOPraHu3Mbl. DaKkTOpHI
pocTta MUKPOOPraHU3MOB. AYKCOTPOGBI U MPOTOTPOPHI.
Tumel  OUTATENBHBIX  Cpel,  HCIOJB3YyeMBIX IS
BBIpALIMBAaHUS MUKPOOPTaHU3MOB.

OHeprerudeckuii metabonu3mM. OCHOBHBIE IIYTH
obpazoBanus AT® B kineTke. /[pIxarenbHble HEH TPO- U
9yKapHuoT. [lejreHue opraHu3MoB MO UCTOYHUKY SHEPTHUHU
U JOHOPY 371eKTpoHOB. [lonydueHne sHEpruu B adpoOHBIX
Y aHadPOOHBIX YCIOBUSIX.

bpoxenune. Ilyru  perenepaumn HAJIH wu
MoJTydeHue sHepruu npu OpokeHun. COpakuBaembie U
HecOpaxkuBaemble CyOcTpatThl. TUIBI OpoKeHHUS.

CnuproBoe Opoxxenue. OOpazoBaHue 3TaHOJA Y- U
MIPOKAPUOTAMH. MonouHoKuCI0 OposkeHue.
l'omodepmeHnTaTuBHBIE  MOJOYHOKHCIBIE  OaKTEpHUH.
baktepuun, ocyuiectBisfomue rerepodhepMeHTaTHBHOE
MOJIOYHOKHCIIOE Opo’KeHHE. budunodbpoxenue.
[IpumeHeHne  YUCTBIX  KYJIBTYP  MOJIOYHOKHCIBIX
6axrepuit.IlponronoBokucIoe OpoxxeHue "
MHUKPOOPTraHU3MBI, €r0 OCYILIECTBIIAIOIIHE.

1,5

OCHOBBI CUCTEMATHUKH OaKkTepuit

[TonsiTne o OaKTEPUOCTATUUECKOM, OakTepu-
[UTHOM W MYTareHHOM JeWCTBUM (HDaKTOPOB BHEIIHEH
Cpelibl Ha MUKPOOPTaHU3MBI.

Otanbl DBOMIOLMM MeTabonu3Ma. EcTecTBeHHas
(punorenernyeckasi) CUCTEMaTHKa OpraHU3MOB.
HckyccrBennas cucremaTtuka. IIpu3Haku, ncnons3yemsle
JUTSL CUCTEMATUKH MPOKAPHUOT.

0,5

4.3. 3aHATHS CEMUHAPCKOT0 THIA.

4.3.1. CemuHapbl, NPaKTHYECKHE 3aHATHS.

Y4eOHBIM MJIaHOM HE MPEIyCMOTPEHBI.




4.3.2 JIaGopaTopHbIe 3aHITHSA

Ne
paszerna
JUCLIUIUINHEI

HanmenoBanue TeMbl
1 KpaTKoe CoAep KaHue 3aHATHUS

O0newM,
aKaj. 4achl

[Ipumeuanue

1

CrpoeHue NPOKapUOTUYECKOM KIIETKH
Mopdodonorus IIPOKApUOTUYECKOM KIICTKH
Onpenenenne pasmepoB  Oaktepuil. MeTomapl
Qg depeHInaIbHON OKPacKH KIETKH OaKTepuit

4

Cr1oco0bI pa3MHOKEHUS IPOKAPHOT

OnpeneneHre  KOJMYECTBA  MHUKPOOPTraHHW3MOB
METOAOM (I)I/IKCI/IpOBaHHBIX OKpaH_ICHHBIX MAa3KO0B.
OnpeneneHHe  KOJMYECTBA  MHUKPOOPTraHHW3MOB
merogoM  Koxa.  OmpeneneHue  KOJIMYECTBA
MHKPOOPTraHHU3MOB METOI0M peaeIbHBIX
pa3BeneHui

MeTaboamn3M MHKPOOPTaHN3MOB

[TurarenbHbIE CPEAbl B METOIBI MX CTEPHIN3AIIUH.
[ToarotoBka  mocyapl W MaTepHaAOB K
CTepWIHM3allii. BblieneHrHe YHCTBIX  KYJIBTYp
MHUKPOOPTraHu3MOB.  DHU3HOIOr0-0HOXHUMHUYECKHE
NPHU3HAKH MUKPOOPTaHU3MOB

OCHOBBI CUCTEMATHUKH OaKTEpUI
Nnentudukainus 6akTepuii o OnpeacIuTeINto
bepru

4.4 CamocrosiTesqibHas padoTa 00y4Yarouxcst

Ne
paszznena
JIIUCLUTUINHBI

[Iepeyens BonpocoB uist
CaMOCTOSTEIIBHOTO U3y4YEHHUS

O0neM,
aKaJl. 4achl

dopma
KOHTpPOJIA

1

OCOOEHHOCTH CTPOEHHS KIETOYHOH CTEHKU
IPaMITIOJIOKUTEIbHBIX ((DUPMHUKYTHBIX) OaKTepHil.
[TonsiTue aBTONMM3A.

Crtpoenue KJIETOYHOU CTEHKHU
IpaMOTPULIATENIBHBIX (IPAlMIUKYTHBIX) OaKTepHii.
Hapyxnas  MeMOpaHa  KJIETOYHOH  CTEHKHU:
JUIONONINCAaXapUibl, JMIONPOTEUHBI, OENIKu -
MOPUHBI.

HeoObIyHbIe KJIETOYHBIE CTEHKH MPOKAPHOT:
CKOJIb3si1I1e OaKTeprH, KOpHHEQOPMHBIE OaKTepUn
U apxeOaKTepuH.

[Ipoxapuotsl
IIPOTOIIACTHI,
MUKOILIa3MBl.

0e3  KJIETOYHOM
cdeporuiacTsl,

CTCHKU:

L-dpopmsr,

6

Opranel  gBwkeHus  Oakrepuil.  Tumsl
JKI'YTUKOBAHUS. Crpoenue KI'YTUKOB.
Hanpasnennsie nBuxenus Oakrepuil. JKrytuku
CIIUPOXET. bakxrepun, IepeABUrarouecs
CKOJIBJKEHUEM.




No
pasznena
IUCLUIUINHBI

[Tepeuenn BOIpOCOB AJist
CaMOCTOSITEJIbBHOTO U3yUEHHUSI

O0OBeM,
aKaJl. 4achl

®dopma
KOHTPOJIA

1

[okosimmecst dopmbl Oakrepuii. bakrepuw,
oOpaszyromme sHpocrnopsl. CBoicTBa 3IHIOCHOD.
Nunykuus u STarbl cropooOpazoBaHusl.
[lpopacranue cmop. CrocoObl  aKTHBU3AIMU
POpPACTaHHUS.
baktepuu, oOpasyrome  OHUCTHI.  AKHHETHI
IUaHOOAKTEePUH.

6

[TonoxeHne, 3aHMMaeMOE€ MHUKPOOPraHU3MaMHU B
IpUpOJE.

[IpaBuna paboThI ¢ KyJIbTypamMu OaKTepHii

OcoO6EHHOCTH CTPOCHHST OAKTEPHUAIIBHON KJIETKH

Oxpacka KOMIIOHEHTOB KJIETKH

N -

OTHolLIEHHE OpPraHu3MOB K  MOJIEKYJISIPHOMY
KHUCTIOPO1y. ASpOOHBIE XeMOOPraHOTeTepOTPOPHBIE
opranu3mbl. [loidHOe W HENMONHOE OKHUCIIEHUE
oprannueckux BemecTB. CyOcTparbl [UIsi pocTta
rereporpodHbix opranusmoB. Poms IITK B
MeTabonu3me XeMOOPraHOreTepoTPOQOB.
[IpyynHBl HAKOIUIEHUS TMPOJYKTOB HEIMOJIHOTO
okucieHus cybcrparoB. OOpa3oBaHHE YKCYCHOU
KHCIIOTHI. YKCYCHOKUCIBIe OakTepun. 00pa3oBaHue
AMUHOKHUCIIOT  OaKkTepusMd U  OpPTaHUYECKUX
KHCJIOT rpubamu.

~N[O|o] O

Metunotpodsi. OcHoBHBIE IpeJCTaBUTENN
0o0nuratHeIX M (aKkyJIbTaTUBHBIX METHIOTPOQOB.
Oxucnenue OJTHOYTJIEPOHBIX cybcTparoB
METUIOTPOhaMH. Ocobennoctu CTPOCHUS
O0JMTaTHBIX METHIOTPOQOB.

AdpoOHBIE XEMOJIUTOTPO(HBIE MHUKPOOPTaHU3MBI.
Hcnonb3oBaHue  YIIeKUCIOTHI B KadyecTBe

HWCTOYHUKA yriiepoa. Huka KansBuna.
Ob6pa3zoBanue BOCCTAHOBJICHHBIX bopm
KO(EpMEHTOB y XEMOJIUTOTPODHBIX

MHUKpOOpranu3moB. Heopranunueckue Belecrsa -
JOHOPBI 3JIEKTPOHOB Ui JIUTOTPOGoB. ['pymiisl

HUTPUPHUIUPYIOIIMX  OakTepuid. Oxucnenue
BOCCTaHOBJICHHBIX COSIMHEHHI CEphl: THOHOBEIE U
OeclLBETHBIE cepoOaKkTepuu. HcTtunnbie
KeIe300aKTepuH. Kenezo- u

MapraHeloKHCIAomMe OakTepuu (HUTYAThle |
OJTHOKIIETOYHbIE). Bomopomusie Oaktepunm U
KapOOKcH100aKTepUH.




No
pasznena
IUCLUIUINHBI

[Tepeuenn BOIpOCOB AJist
CaMOCTOSITEJIbBHOTO U3yUEHHUSI

O0OBeM,
aKaJl. 4achl

®dopma
KOHTPOJIA

2

AHa’po0OHBIE ~ XEMOOPraHOTeTEPOTPOPHBIE
Oaktepuu. IlepeHoc 531IEKTPOHOB B aHA’POOHBIX
ycrnoBusix  (aHaspoOHoe gabixaHue). OCHOBHEBIC
aKLENTophl 3JeKTpOoHOB. HutpaTHOE abIxaHHeE.
Jenutpudunupyromime MUKPOOPTaHU3MBEI.
Cynbsharpenyuupytonme  Oakrtepun.  CepHoe
nbixanue. XKenesnoe u pymapaTrHoe AbIXaHUE.

6

MeTtopl onpeienieHus GMoMacChl
MHUKPOOPTaHU3MOB

KonTponbhas
pabora Nol

MukpoOuosoruyeckue MeTo bl UCCIIEOBAHUS
BO3/yXa

bpoxeHusi, OCymecTBIsIeMbIE  JHTEPOOaK-
TepusiMu. MypaBbUHOKHCIIOE OpokeHue. byran-
JTMOJIOBOE OpO’KECHHE.

BpoxeHus, OCyIIECTBISIEMbIE  KIIOCTPH-
musimu.  CaxapoJUTHYeCKHEe, TPOTCOTUTHISCKUE
u NYPUHOJIUTUYCCKUE KJIOCTPHUIHH.
MacnsiHOKHCTIOE, alleTOHO-OyTHUIIOBOE  W.
rOMOAIIETATHOE OpOXKEHHE.

MetanoBoe OpoxeHue
JIBIXaHUE). OcoGenHoctu CTPOEHUsA
METaHOOpa3yomux OakTepuil. ApxeOaKTepHH.
OCOOCHHOCTH TIOJYYCHHUSI SJHEPTUU B 00pa30BaHUS
Ouomacchl METaHOT€HaMHU. DKOJIOTHS u
UCIIOJIb30BaHNE METAHOT€HOB.

(xapOoHaTHOE

Tumbl )Ku3HU, OCHOBAaHHbIE Ha
otodochopunupoanun. CTpoeHue
¢dorocunTe3upyromero anmnapara. OCHOBHbIE
CBETOCOOMPAIOIINE TUTMEHTHI M UX JIOKATH3AIHNS Y
pa3InYHbIX (POTOCUHTE3UPYIOIINX OPraHU3MOB.
Peakuuonnslii nentp portocuntesa. Lluknnueckoe
U He IUKInYeckoe GporodochopriinpoBaHue.
DK30TeHHBIE JJOHOPHI IIEKTPOHOB ISt
(doToCcHHTE3a: aHOKCUTEHHBIN M OKCUT€HHBIH
¢doTocuHTE3.

MuKpoOHOIOTHYECKIE METO Bl HCCIICIOBAHUS
BOJIBI

MI/IKpO6I/IO.HOFI/I‘-ICCKI/Ie METOABI UCCIICAOBAHUA
ITOYBbI

MuxkpoOuonornyeckue
IIOBEPXHOCTEN

METOBI HUCCICIOBaHUA

MI/IHepaJ'II)HI)Ie KOMIIOHEHTHI INUTaHUA
MHKPOOPTaHHU3MOB

KoHnTtponbHas
pabota No2

Tune! 1 Ha3HAYEHNE TUTATEIbHBIX cpea
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No
pasznena
IUCLUIUINHBI

[Tepeuenn BOIpOCOB AJist O6newm, ®dopma
CaMOCTOSITEJIBHOTO U3yUEHUS aKaJl. 4achl KOHTPOJIA

3 TemnepaTypHbI€ Ipeeibl )KU3HEACITEIBHOCTU 6
MHKpOOpranu3moB. [lcuxpoduiibl, Me30(puIbL,
TepMOGUIBL. - FICIIOIb30BaHUE IKCTPEMATIBHO
HH3KHX U BBICOKHX TEMIIEPATyp B MUKPOOHOJIOTHH.
Crioco0bl cTepuIH3aIty.

3 JeiictBue THJIPOCTaTUYECKOTO JTaBJICHUS, 6
yIbTPa3ByKa,  TIpaBUTAlMM,  MarHUTHOTO |
ANEKTPUUYECKOTO OIS, U3ITy4eHU I
(MOHM3UPYIOILIETO, yIBTPaPHUOIETOBOTO,
BUJUMOT0, HH(PAKPACHOT0) HA MUKPOOPTaHU3MBI

3 BnusiHre KOHIEHTpamuu pacTBOPEHHBIX B Cpejie 6
BEIIEeCTB Ha KieTky. IlmasmonTu3 u muazmoinus.
Ocmodpunel  u ranodunsl.  OTHOWIEHHE
MHUKPOOPIaHU3MOB K YPOBHIO KHCIOTHOCTH CPE/bl.
Bnyrtpukiierounsiii pH.

3 JeticTBue XUMHYECKUX BEILIECTB Ha 6
MHUKPOOPTaHU3MBI. OcHOBHBIC TPYIIIBI
AHTUMHUKPOOHBIX BEIICCTB. MeXaHU3M JICHCTBHUS
AHTUMHUKPOOHBIX  BEIIECTB Ha  KJCTKY.
AHTUMETa00IMTHI. XHUMHUYCCKask CTCPUITH3AIIHS.

4 bakTepun,  OCyHIECTBISIONIME  AHOKCHTCHHBIN 6
¢dorocunTe3 (mypmiypHBIe, 3eEHbIe U
renuobakTepun). OpraHusMbl, OCYIIECTBISIOIINE
OKCHUTE€HHBII (dboTocuHTE3. OcobenHoctu
MeTaboar3Ma [IMaHO0AKTepU .

4 Unentuduxamus Oaxtepuil mo «Onpenenuremnto 6 KoHntposbHas
Oaktepuii bepkmy. pabota Ne3

4.4.1. BapuaHTBhI KOHTPOJIbHBIX padoT

BapuaHTbl KOHTPOJIBHBIX PabOT HOCST MHAWBHUIYaJbHBIX XapaKTep W HANpaBjieHbl Ha
OCBOCHMS IIPENYCMOTPEHHBIX JJIEMEHTOB KOMIIETCHIIUH.

Bapuanm Nel

1 Pa3mHoxenue Oaktepuii. Pa3MHOKEHHE aKTUHOMHIIETOB U HUTYATHIX (JOpM OaKTepHil.
KpuBas pocta u pa3MHOXKeHUS OaKTepHii B MOMyssiuu. Bpems reneparum.

2. Oukcanus aTMOc(hEpHOTO a30Ta MHKpOoOpraHu3Mamu. MexaHu3M mporiecca. Poib
a30TO(UKCUPYIONMUX OAKTEPHUIl B )KU3HU BOJIOEMA.

3. Dueprernyeckuii oOMeH. OTHOILIEHHE MHKPOOPTaHU3MOB K KHCIOPOJY BO3/yXa:
a’po0bl U aHadpoObI (oOimraTHbie W (QakynbTaTHBHBIC). PasHOOOpa3HbIE CIIOCOOBI MOTYYSHUS
SHEPTUU TeTepOoTPOYHBIMU MUKPOOPTaHU3MaMH.

Bapuanm Ne2

1. Jpoxoku u apoxxkenoqoOHbie opraHu3mbl. @opma U BennuuHa KieTkd. CTpoeHue
TpoXOKeBOH KIeTKH. CrIoCOOBI pa3MHOXKESHHS M CHCTEMATHKA JIPOIKIKCH.

2. MomnouHokucinoe (romo- u TerepodepMeHTaTUBHOE) OpokeHue. Bo3Oymuremnu.
3HaueHue mporecca B MUIIEBON MTPOMBIIIIICHHOCTH.
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3. XMMHYECKMH COCTaB M CTPOEHHUE KIETOYHBIX CTEHOK 3YKapHOT M IPOKAPHOT.
Krnerounble CTEHKH TpaMIIOJIIOKUTENBHBIX M TpaMOTpUIATEIbHBIX OakTepuil. DyHKIMU
KJIETOYHOU CTEHKH.

Bapuanm Ne3

1. OyHkiuM cHOp y PA3JUYHBIX MHKPOOPTaHU3MOB (0OakTepuii, aKTHHOMHIIETOB,
IPOCOKEH 1 MUKPOCKOITUYECKUX I'PUOOB).

2. CnocoObl pa3MHOKEHUs Pa3JIHYHBIX TPYII MHUKPOOPTaHHU3MOB (IIPOKAPHUOT H
JYKapHoT).

3. IIpuHIUIB KIaccupUKAIUU OAKTEpHH.

5 IlepeueHb y4eOHO-METOAMYECKOr0 o0ecredeHHs IJIsi CaAaMOCTOSATEIbHOH PadoThI
o0yyarommxcsi o JMCHUIJIMHE

Meroanueckue yka3aHus sl 00y4aromuXcsl 0 OPraHU3alul CaMOCTOSTEIbHON paboThI
MO0 JUCUUIUIMHE, BKJIOYas TMEPEUYCHb TEM CaMOCTOSITEIbHOW paboThl, (POPMBI TEKYIIEro
KOHTPOJIS 10 TUCLUIUIMHE M TPEOOBaHMS K WX BBINOJHEHUIO Pa3MELICHBbl B AJIEKTPOHHOU
nH(pOpMaLMOHHO-00pa30BaTeIbHOM cpene CIIoI' TU(TY) Ha caiire:
http://media.technolog.edu.ru

6 DoHJ O1LIEHOYHBIX CpEeaACTB 1Jisl IPOBEACHUS HpOMe)KyTO'lHOﬁ aTreCTalnum

CBOEBpEMEHHOE BBINOJIHEHHE OOYYalOLUIMMCS MEPOIPUITUH TEKYLIEro KOHTPOJIS
MO3BOJIIET MPEBBICUTH (JIOCTUTHYTH) MOPOTOBBIH YPOBEHb («yIOBJIETBOPUTEIILHO») OCBOCHMS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pesynbrarel aucuuniauHbl «MHUKpOOHOIOTUS» CUNTAIOTCS JOCTUTHYTBIMU, €CIIN JUISl BCEX
3JIEMEHTOB KOMIETEHLHUI MPEBBILICH (JJOCTUTHYT) OPOrOBbIM YPOBEHb OCBOEHHSI KOMIIETEHIIUN
Ha JJaHHOM JTare.

ITpomerxyTouHas arTecTanus No AUCHUILIMHE TPOBOIUTCS B (hopMe IK3aMeHa.

K cpnaue sk3ameHa IOMYyCKarOTCSl CTYIEHTHI, BBIIOJHHUBIIME BCE (DOPMBI TEKYILErO
KOHTPOJISL.

DK3aMeH MpeaycMaTpUBalOT BBIOOPOUYHYIO IPOBEPKY OCBOEHHUS IPEAYCMOTPEHHBIX
25IeMeHTOB KomrereHuui. [Ipu cnade sk3ameHa, CTYJEHT MOJIy4aeT TPU BOIpOCAa W3 MEPEUHs
BOIIPOCOB, BpeMsI MIOJTOTOBKHU CTYAEHTA K YCTHOMY OTBETY - 0 45 MuH.

Ilpumep sapuanma 6onpocog na IK3amene:
BapuanTt Ne 1
1. Mopdonorus 6axkrepuii.

2. Pemnukanusi reHETHUECKOTO MaTepualia y MPOKapuoT.
3. Twumbl TUTaTEIBHBIX CPEJT
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http://media.technolog.edu.ru/

7 IlepeyeHb OCHOBHOI W JONMOJHMTEJILHOH Y4eOHON JIMTepaTrypbl, HEOOXOAUMOI
AJIS1 OCBOCHHS JUCHHUIINHBI

a) OCHOBHAasl JIUTepaTypa

1 Herpycos, A. 1. MukpoOuonorusi. YHUBEPCUTETCKUN Kypc: YUEOHHK JI BY30B I10
HaIlpaBJICHUIO TOATOTOBKU OakanaBpa "buonorusa" / A. U. Herpycos, 1. b. Korosa. - 4-¢ u3n.,
nepepad. u gon. - M. : Academia, 2012. - 384 c.

2 Jlucunxas, T.B. Mertoasl u3ydeHHs MOP(OJIOTHH M LUTOIOTMH MHKPOMMIIETOB:
METOJMYeCKUe yKa3zaHus K JjaboparopubpiM padoram / T.b.Jlucunkas.- CII6.: CIIOI TU(TY),
2012.- 69 c.

3 Jlucunkas, T.b. Onpeaenenne KOJIMUECTBA MUKPOOPTAHU3MOB B OKpY KArOIIEH cpene:
yuebHoe nmocooue/ T.b.JIucunkas, T.[.Benmukosa.- CII16.: CIIToI TU(TY), 2015.- 87 c. (Ob)

4  Jlucuuxkas, T.b. Meroapl wu3zydeHuss (HU3MOIOTr0-OMOXUMHUYECKHX CBOWMCTB

MHUKPOOPTIaHU3MOB: METOAMUYECKUE yKa3aHus K JlabopaTtopHbsiM padoram/ T.b.JIucumxkas.- CII6.:
CIIGI'TU(TY), 2013.- 49 c. (Ob)

0) JOMOJIHUTeIbHAS JIUTEpaTypa

1 Cospemennas wMukpobuonorus. Ilpokapuorer: B 2-x T. Ilep.c aunri./mox pen.
M.Jlenrenepa, I'.Jipesca, I'.Illneremns.- M.: Mup, 2005.(T.1,2)

2 Hetpycos, A. U. BBeieHue B OMOTEXHOJIOTHIO : YY€OHUK I BY30B 10 HAIpPaBJICHUIO

"buonorus" u cMexHbIM HanpasneHusiM / A. U. Herpycos. - M. : Akagemus, 2014. - 288 c.

B) BCIIOMOTaTe/IbHAasl JIUTeparypa

1 TyceB, M.B. Mukpobuonorus: yuyeOHMK JUIsi BY30B MO HampasieHuto 510600
«buonorusi» u 6uonornveckum crerpaibHocTsM/ M.B.I'yces, JI.A. Muneesa - M. : Academia,
2003.- 462 c.

2 Jlucuukas T.b. MeTtonpl MHKPOOMOJOTHYSCKUX  HCCIACIOBAHUMN:

Metoandeckue ykazanus / T.b.JIucunkas.- CI16.: CIIGI' TU(TY), 2006.- 57 c.

3 BopobObeB, A.A. MenunuHckas M caHUTapHas MHUKpoOuosorust : y4eO.nmocoOue amus
By30B/ A.A.Bopo6néB, 10.C. Kpuomewun, B.IL.IIupoGokos.- M.: M3narenbckuii mEeHTp
«Axanemusy», 2003.- 464 c.

4 Bopo6néB, A.A. Mukpobuosnorusi: yd4eOHUK JUIsl (papManeBTUYECKHMX U M. BY30B/
A.A.Bopo6séB [u np.].- M.: Menumuna, 2003.- 335 c.

5 Ilnerens, I'.I. HUcropus wmukpobuonorun / T.I'.llnerens; Ilep.c Hewm.
I".I""Mupunsk, 2002.- 302 c.

6 Omnpenenutens Gakrepuit bepmku. B 2-x t1.: Ilep.c anrn./ Ilox pen. [x. Xoynra, H.
I'pura, I1. Cuura, Jx. Creitnu, C. Yunbsamca.- M.: Mup, 1997.

CoOoriyakoB, B.b. MuKpoOHOIOTHSI C OCHOBAMH  JMHACMHOJOTMM M  METOJaMH
MUKPOOHOJIOTHYECKUX UCCIICJIOBAaHWMA : YYEOHWK JUIA CPEAHMX MEIUIUHCKAX YUCOHBIX
3aBenenuii / B. b. Cooituakos. - CII6. : Cmer. nur., 2007. - 591 c.

8 Ilepeuenb  pecypcoB  HHGPOPMAIHOHHO-TEIEKOMMYHUKAIIMOHHONH  ceTH
«HTEepHET», HEOOXOAMMBIX VISl OCBOCHU S JUCHHIIMHBI

y4eOHBI ILJIaH, PIIJI U y4eOHO-METOINUECKre MaTepUaIbL:
http://media.technolog.edu.ru
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http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9D%D0%B5%D1%82%D1%80%D1%83%D1%81%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9D%D0%B5%D1%82%D1%80%D1%83%D1%81%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B1%D0%BE%D0%B9%D1%87%D0%B0%D0%BA%D0%BE%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B8%D1%87
http://media.technolog.edu.ru/

ANEKTPOHHO-OMOTNOTEYHBIE CHCTEMBI:
«DJeKTpOHHBIN YuTaNBHBIH 321 — bubmmoTex» 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
CaiiTel MEXXIYHAPOIHBIX M31aTeIbCTB HayuHoi ureparypsl (ACS, RSC, J. Wiley IS, M.
Dekker, Elsevier, Taylor & Francis Web site, CRC Press Web site).

9 MeToauuyecKkue YKa3aHus QJas oﬁyqaloumxca IO OCBOCHHIO TUCHHUIIJIMHBI

Bce Buapl 3ansaTHil 0 AucHUIIINHE «MHKPOOHOIOTHS» MPOBOAITCS B COOTBETCTBUHU C
TpeboBanusimu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buasr yueOHbIX 3aHsaTui. JlJabopaTopHbIC 3aHSTHS.
OO6mmue TpeOoBaHMs K OPraHU3alny U MPOBEACHHUIO.

CTII CII6I'TU 047-2008 KC VYKJIB. Cucrema crangapToB O€30MaCHOCTH Tpy/a.
Opranm3anuss OOy4YEeHHs CTYACHTOB O€30MACHOCTH TpyAa TpU TPOBEACHHH y4eOHBIX
71a00paTOPHBIX padoT.

CTII CII6I'TU 040-02. KC VYK/B. Buasl yueOnbix 3ansTuil. Jlekuus. OOuue
TpeOOBaHUS;

CTII CII6GI'THU 048-2009. KC YKBJA. Bunbsl yueOHbix 3anaTuil. CamocTosiTeslbHas
iaHupyemas padota crynenToB. OO0rire TpeOoBaHUs K OpraHU3aIMH U ITPOBEICHUIO.

[TmanupoBaHre BpeMeHH, HEOOXOJMMOTO Ha W3yYeHHE NAaHHOW JMCIUIUIMHBI, JIydlle
BCET0 OCYILECTBIISATh HAa BECh CEMECTp, NMpEeAycMaTpuBas MPHU ITOM PETYISPHOE MOBTOPEHHE
IIPOMJIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCIIOBUSIMHM NPABWJIBHONW OpraHM3aluu y4eOHOro Iporecca /i CTYACHTOB
SIBIISICTCS:

IUIAHOBOCTh B OpraHU3aluu Y4eOHOH paboThl;

Cephe3HOE OTHOIICHHE K U3YUYECHHUIO MaTepraa;

MIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHS CTYyIEHT MOJDKEH MPUXOAWTH, MMesl Oarak 3HAHWH M BOMPOCOB IO YiKE
U3y4EeHHOMY MaTepHaiy.

10 Mepevyenb HH(POPMAIHMOHHBIX TEXHOJIOTHI, HCMOJIb3YeMbIX PH OCYIIECTBJIEHUH
00pa30BaTeIbLHOIO NMPOLEcca M0 AMCHHUIINHE
10.1 UudopmMaumoHHbIe TEXHOJIOTUH

B yue6HOM mpomecce MO MAAHHOW IUCHMILIMHE MPEIYCMOTPEHO HCIOJIb30BaHHE
UH(POPMALIMOHHBIX TEXHOJIOTU:

YTEHUE JIEKIUI C UCIIOJIb30BAaHUEM CIalA-TIPEe3eHTALUM;

B3aUMOJICHCTBHE C 00YYAIOIIUMHUCS TOCPEICTBOM HJIEKTPOHHOM IOYTHI.

10.2 IIporpammHoe o0ecrnieyeHne

Microsoft Office (Microsoft Word, Microsoft Excel, Microsoft Power Point).

10.3 NupopmanuoHHbIE CIPABOYHbIE CUCTEMBbI
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https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/
http://www.scirus.com/
http://www.sciencedirect.com/
http://www.ncbi.nlm.nih.gov/
http://www.pubmedcentral.nih.gov/
http://www.biomedcentral.com/
http://www.cas.org/
http://www.chemport.org/
http://www.chemistry.org/
http://www.pubs.acs.org/
http://www.ebi.ac.uk/citexplore
http://www.csa.com/

CnpaBouno-niorckoBas cucrema «Koncynbrant-ILmrocy

11 MarepuajbHo-TeXHUYeckasi 0a3a, HeoOXoauMasi I  OCYyIeCTBJIEHUsI
00pa3oBaTeILHOIO NMPoIecca MO0 JUCUMUILIHHE

Jns  BeneHWs JICKUMOHHBIX 3aHSATHM  HCIOJIB3YeTCS ayAuTOpHs, 000pyAoBaHHas
Cpe/lCcTBaMU OPITEXHUKHU.

Jns npoBeneHus 1abOpaTOPHBIX 3aHATHH HCIONb3YEeTCSd MHUKPOOMONIOTHUECKUN 3all,
000py/I0BaHHBIN MMEPCOHATHHBIMU PA0OYUMHU MECTAMH C MUKPOCKOIIAMHU.

12 OcodeHHoOCTH O0CBOCHUS JAUCHHUIIIIMHBI HHBaJIUJIaMH u JJUIIAaMH C
OrpaHH4Y¢HHBIMH BO3MOKHOCTAMMU 310POBbA

Jns MHBaNMAOB W JIMIl C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU Yy4eOHBIE IMPOIIECC
ocyliecTBisieTcs: B cooTBercTBUU ¢ [lonoxeHnem 00 opraHuzanuu yueOHOro mporecca Jis
00y4YeHUs] MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
YTBEPKJI€HHBIM pekTopoM 28.08.2014r.
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IIpunoxenue Ne 1
K paboueii mporpaMme JTUCIUILTHHBI

DoH/1 OLIEHOYHBIX CPEACTB
JJIS1 IPOBe/IeHUs] IPOMEKYTOUHOM aTTeCTAUMHU 10 JUcHHILINHE « MUKPOOHOI0THSD)

1 Ilepevyenb KOMNeTeHIUI ¥ 3TANOB UX (JOPMUPOBAHUA

Komnerenuuu
HNupexce ®opmyIMpPOBKA dran
(opmupoBanus
OIIK-2 | cmocoOHOCTL ¥ TOTOBHOCTh HMCIOJIL30BAaTh OCHOBHBIE | ITPOMEKYTOUYHBIM
3aKOHBI eCTeCTBEHHOHAYYHBIX AUCHUILINH B
npo¢ecCHOHATBHOM 1eSITeJIbHOCTH
TIK-9 BJIa/IcHHEM OCHOBHBIMHU METOJAMH U NPUEMAMHM IPOBeIeHHUs! MIPOMEKYTOYHBIH

odsacTH;

MPOLIECCOB

HUCHBITaHUA  CBIPbA,

JKCIEPUMEHTAJbHBIX HCCJIeI0BaHUIl B cBoeil npodeccnoHaIbHOM

CHOCOOHOCTBIO TIPOBOAUTH CTaHIAAPTHBIE M CEPTH(PHUKALNOHHBIE
TOTOBOIl MHPOIYKIMH M TEXHOJOTMYECKUX

2 Tloka3aTeld ¥ KPUTEPUH OLEHWBAHUS KOMIETEHIHI HA Pa3jIMYHBIX 3TANaX UX
(¢opMupoBaHuUs, HIKAJA OLlEHUBAHUS

[Tokazarenu oneHKH
pe3yJbTaToB
OCBOEHUS
JUCITUATITUHBI

HnaHpreMLIe PE3YyIbTaThl

Kpurepuit
OIICHUBAHUS

Kommerenmn

OcBoeHue pazaena
Ne'l

3HaTh:

- 0011IMe IPU3HAKYU U
pa3HooOpasue
MHUKPOOPTaHNU3MOB,;
-YCTPOHCTBO YBEITUYUTEIbHBIX
puOoOpoB

Ymern:

- OTIpEeNIeNsTh
MOp(OJIOTHYECKHE,
[IUTOJIOTUYECKHE
MHUKPOOPI'aHU3MOB,$
- WCTIOTb30BaTh
CBETOMNOJIBbHBIA MUKPOCKOIT JJIs
ONMCaHUS Mopdosoruu
MHUKPOOPTaHU3MOB;

Baaners:

- HaBBIKAMHU
MIPUTOTOBIICHHSI PA3HBIX THIIOB
MHUKPOOHOIOTUIECKUX
MperapaToB

MIPU3HAKU

[IpaBUIbHBIE OTBETHI
Ha Borpocsl Ne 1-26

[TpaBuIIBHBIE OTBETHI
Ha Borpocsl Ne 65-66

OIIK-2

I1K-9

OcBoenue pazaena
Ne 2

3HaTh!
- CrocoObl Pa3MHOKEHUS

[IpaBUIbHBIE OTBETHI
Ha Borpockl Ne 27-31

OIIK-2
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U THUMBl XU3HEHHBIX IUKJIOB
KJICTKH ITPOKAPHOT;

Ymers:

- OTIpeNeNsTh

YUCJIEHHOCTD [IpaBusbHbBIE OTBETHI I1K-9

MHUKPOOPIaHNU3MOB B | Ha Bonpocsl Ne 67-68

HCKYCCTBEHHBIX u

€CTECTBEHHBIX CPEax;

Baanersn:

- mpuemMamMu  paboTel ¢

MHUKPOOPTaHU3MaMU;

IIpaBWJIaMu O€3011aCHOM

paboThI B

MUKPOOHOIOTUYECKOIH

J1a00paTOPHH.
OcBoeHue pazfena 3HaTh: [IpaBusbHbBIE OTBETHI OIIK-2
Ne 3 - - Tunel Mertabonu3ma | Ha Bormpochkl Ne 32-60

MHUKPOOPTaHU3MOB;

- poIb

MHUKPOOPIaHU3MOB B IPHPOJIE

Y TIPAKTHKE; [IpaBusbHbBIE OTBETHI I1K-9

YMmeTh: Ha Borpockl Ne 69-80

- OTIpeIeIATh

(bu3n0I0r0-0MOXNUMHYECKUE

MPU3HAKA MUKPOOPTaHU3MOB,;

- BBIJICIIATH YHCTHIC

KYJIbTYPbl MHKPOOPTaHHU3MOB

u3 OOBEKTOB OKpYyKaromen

cpeapl.

Baaners:

- HaBbIKAMU

BBIpAIIMBaHUS KYJIBTYp

MHUKPOOPIaHU3MOB Ha

Pa3IUIHBIX TUTAX

MUTATENbHbIX CPes;

- crioco0aMu IPUTOTOBJICHUS U

CTepWJIM3ALMN  THUTATEIbHBIX

cpen;
OcBoeHue pazaena 3HaTB: [IpaBubHBIE OTBETHI OIIK-2
Ne 4 - OCHOBBI CHCTEMaTHKH | Ha Bompockl Ne 61-64

OakTepuii;

- OBOJIIOIIMOHHOE  Y4YEHHE,

TeHETHYECKUe U

IKOJIOTHIECKUE OCHOBBI

HBOJTIOIUH.

Ymersn:

- IPOBOJIUTH UJICHTU(DUKAITUIO

MHUKPOOPTaHU3MOB.

Biaagern:

[MpuHIIMIaMK UACHTHPHUKATAN

MHUKPOOPI'aHU3MOB
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[Ikana ouenuBanus coorBerctByer CTO CIIOI TU(TY):
MIPOMEXKYTOUHAsl aTTecTalus MPOBOAUTCA B (hopMe dK3aMeHa, Pe3yJIbTaT OLEHUBAHUS —

COTIIMYIHO», «XO0POIIO», «YyAOBJICTBOPUTCIILHO.

LN~ WNE

10.
11.
12.

13.
14.
15.

16.
17.
18.

19.
20.
21.
22.

23.
24.

25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

3 TunoBbIe KOHTPOJILHBIE 3aaHUS /ISl IPOBeJeHUsI IPOMEKYTOYHON aTTeCTAUM
a) Bonpochl 171 onleHKH c()OPMUPOBAHHOCTH J1eMeHTOB KoMmneTeHuun OIIK-2:

apctBa xuBbIx opranu3mMoB. [lonoxenue, 3aHMMaeMoe MUKpPOOPraHU3MaMHU B IIPUPOJIE.
OO6mue cBOMCTBA MUKPOOPTaHU3MOB. THITBI KJIETOUYHON OpraHU3aIliH.

OCHOBHBIE TAKCOHOMUYECKHE YPOBHU, UCIOIb3YEMbIE B MUKPOOHOJIOTU Y.

Mopdosorust 6aKTepHid.

OcobeHHocTr CTpoeHus U (HYHKIHIA IUTOIUIA3MAaTHYECKOW MEMOPaHbI MPOKAPHOT.
CtpoeHue KIEeTOYHON CTEeHKU TPaMIIOIO0KUTENbHBIX ((DUPMHUKYTHBIX) OaKTepuUil.
CrpoeHue KIeTOYHON CTEHKU TPaMOTPHULIATENbHBIX (TPALUIMKYTHBIX) OaKTepuil.
HeoObIuHble KIETOYHBIE CTEHKHU MPOKAPHOT: CKOJIB3AIIUE OaKTepuu, KOpUHEPOPMHBIE
OaxTepuu U apxeOaKTepuu.

[TpokapuoThl 6€3 KIETOYHOI CTEHKH.

XuMmudeckuil coctaB U QyHKIMHU Karcyiibl. CIIU3U U YEXJIbL.

Tunel, cTpoeHNe ¥ Ha3HAYCHUE M (HhumOpuii).

[MuTorurasma mMPOKApUOT: pacTBOpUMasi W HepacTBopumas ¢pakmus. Pubocomsl
npokapuort. [Iporecc TpaHcianuu y mpokapuor.

Opranu3zanys reHeTHYeCKoro Marepuaina y npokapuot. Hykieoun.

[Tnasmuapl GakTepui.

Bxurouenus, xapakTepHble 17151 IPOKapUOTUYECKON KIIETKH.

3anacHble BEIECTBA IPOKAPHUOT.
Pu6ocomsl mpokaproT. OCHOBHBIE ATaIIbI MTPOLECCAa TPAHCISALUH Y IPOKApUOT.
[Iponiecc TpaHCKPUIIIMK Y TPOKAPHOT.

Opransl 1BuxeHus 6akrepuid. Takcucsl.

bakTepuu, o6pasyroiue 3u10cnopsl. CBONCTBA U CTPOEHUE SHIOCTIOP.
Wuaykius v 3Tansl cnopooOpa3oBaHus y IpOKapuorT.

bakrepuu, obpazyromue nokosuecs: GopMsl KIETOK.

CrtpoeHue U CBOMCTBA ITUCT U aKWHET.
IIpunnun oxkpacku no I'pamy.

HpI/IHI_[I/IH BBISAABJICHUS S3HAOCIIOP,

JuddepennnanbHas OKpacka 3aracHbIX TUTATEIbHBIX BEIIECTB.
CriocoObl pa3MHOXKEHUS OAKTEPHiA.

Twurbl BereTaTHBHOTO )KU3HEHHOTO ITUKJIa OaKTEepHiA.

Perunkanust reHETUYECKOTO MaTepuaia y mpoKapHoT.
I'enernueckas pekoMOuHaIMs y IpokaproT. TpaHchopMmanus U TpaHCAYKLUS.
I'enetnueckas pekomMOuHanus y npokapuot. [Iporiecc KoHbrOranum.
WcTounuku yriaeponaa u ¢pakTopbl pocTa MUKPOOPTaHU3MOB.
MuHepasibHble KOMIIOHEHTHI TUTaHHUS.

OTHoOlIEHNE MUKPOOPTaHU3MOB K MOJIEKYJISIPHOMY KHUCIOPOIY.
VlcTouHMKM a30Ta AJ11 MUKPOOPTaHU3MOB.

Mukpoopranusmbl, PUKCUPYIOIIHE MOJIEKYJISIPHBIN a30T.
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37. DHepreruuecknii Mmetabonu3M. IlyTu monydeHus SHEpruu B adpOOHBIX M aHAIPOOHBIX
YCIIOBHSIX.

38. A3poOHBIE XEMOOPTaHOTETEPOTPOPHBIE MUKPOOPTAHU3MBI.

39. HenontHoe okuciieHre CyOCTpaToOB. Y KCYCHOKHCIbIE OaKTEpUH.

40. Hemonmnoe oxucinenue cyocrpatoB. (OOpa3oBaHME aMHUHOKHCIOT OakTepHsIMU U
OpraHMYECKUX KUCIIOT rprudamu.

41. MetrioTpodsl.

42. I'pynmbl a3poOHBIX XEeMOJIUTOTPODHBIX OaKTepHii.

43. Hutpuduimpyromme 6akTepuu.

44. OxucneHrue BOCCTaHOBJICHHBIX COCIMHEHHM cepbl OaKTEPHUsIMHU.

45. OxucaeHne METAIOB OaKTEPUSIMH.

46. BonopoaHbie OakTepun

47. Kapbokcuapo0akTepuu.

48. Anaspobnoe npixanue. Hurparnoe apixanue. Jlenntpudunupyronme GakTepuu.

49. Anarpobnoe apixanue. Cynbsharpenyuupyromue 6akrepun. CepHOE JbIXaHHE.

50. AnaspobHoe npixanue. XKenesnoe u pymapatHoe AbIXaHUE.

51. Tumnbl OpoxeHUs.

52. CnupToBoe OposkeHUE U MUKPOOPTaHU3MBI, €T0 OCYIIECTBIISIOIIHE.

53. MonouHoKucI0€ OpoKeHNEe U MUKPOOPTaHU3MBI, €r0 OCYIIECTBIISIONIHE.

54. [IponmoHOBOKHUCIIOE OPOKEHUE U MUKPOOPTAaHU3MBI, €TI0 OCYIIECTBIISIONINE.

55. bposkeHnus, ocyiiecTBisieMble YHTEPOOAKTEPUIMHU.

56. bpokeHus1, OCYIIECTBIISIEMbIC KIIOCTPHIUSMH.

57. MeranoBoe OpokeHue (KapOOHATHOE JBIXaHHE).

58. CtpoeHure hOTOCUHTE3UPYIOMIETO armapara OaKTepHii.

59. Anokcurennsiii porocuntes. Kimacc Anoxyphotobacteria.

60. Oxcurennsiii porocunres. Kinace Oxyphotobacteria.

61. [TonsTre 00 3BONMIOIIMUA. MUKPOIBOIIOIUS. DIIEMEHTAPHAS SIMHUIIA YBOJIOIUH.
62. DTamsl YBOIIOLUN META00IU3MA.

63. dunoreHeTHUECKas CUCTEMAaTHKa OPTaHU3MOB.
64. Ilpu3Haku, UCIIONIb3yeMbIe JJIsl CHCTEMAaTUKH TPOKapUoT. VIcKyccTBEHHAs cCUCTEMaTHKa.

0) BonipochI 1151 OlleHKH ¢(h)OPMUPOBAHHOCTH YieMeHTOB kKommneTeHun [TK-9:

65 YcTpoiicTBO CBETOMOIBHOTO MUKPOCKOTIA.

66 Turmbl 1 Ha3HAYEHHUE MUKPOOUOJIOTHIECKUX MTPEIapaToB.

67 MeTo/b!I OTpeieNIeHUs] KOJMYECTBa KIETOK

68 MeTo/bI OTIpeieNieHusT KOTMYECTBa OMOMACCHl MEKPOOPTaHM3MOB.

69 Tumbl nUTaTEIBHBIX CPEN

70 TemnepaTypHbIE MTPEIEITbl )KUZHEACATEIIEHOCTH MEKPOOPTaHU3MOB.

71 Vcnonp30BaHME HKCTPEMATIbHO HU3KUX U BBICOKUX TEMIIEPATYp B MUKPOOHOJIOTHH.
72 CriocoOBI CTepHIIN3AIIUH TATATEITBHBI CPEI.

73 CriocoObI CTepHIIN3aLUH TTOCY/bl U MaTEPHAJIOB

74 JleiicTBHE TUAPOCTATHYECKOTO JABIICHUS, YIBTPa3ByKa, TPaBUTAIIH, MAaTHUTHOTO H
AJIEKTPUUYECKOTO MOJIST HA MUKPOOPTaHU3MBI.

75 JlelicTBre U3My4eHUH (MOHU3UPYIOUIETO, YIbTPadruoIeTOBOr0, BUIUMOTO,
MH(PAKPACHOT0) HA MUKPOOPTaHU3MBI.

76 BimsiHue KOHIIEHTpAIMK PACTBOPEHHBIX B CPEJIe BEIMIECTB Ha KJIeTKy. [ImazmonTus u
TUIa3MOJIH3.

77 OTHOLIEHNE MUKPOOPTaHU3MOB K YPOBHIO KUCIIOTHOCTHU CPEIBI.

78 OcHOBHBIE IPYMITBI AHTUMHUKPOOHBIX BEILECTB.

79 MexaHu3MBI IeCTBUS aHTUMHUKPOOHBIX BEIIECTB Ha MPOKAPUOTHIECKYIO KIIETKY.
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80 AHTHMOHOTHKH.
K sKk3amMeHy MOMyCKarOTCSl CTYACHTHI, BHIMOJTHUBIINE BCE (POPMBI TEKYIIETO KOHTPOJIS.
[Tpu cnadve sK3aMeHa CTYJIEHT HOJy4YaeT TPH BOMPOCA U3 MEPEUHs, IPUBEICHHOTO BBIIIIE.
Bpemst moAroToBKM CTYJ€HTa K YCTHOMY OTBETY Ha BOIPOCHI - JI0 45 MUH.

4 Meroauyeckne MaTepuajbl AJs OINpeejieHUs] NMPOLeAYpP OLeHUBAHUS 3HAHMIA,
YMEHHUIi, HABHIKOB H (WJHM) ONbITA [eATEJbHOCTH, XaPAKTEPU3YIOIIMX 3TaNbl
¢GopMupoBaHusi KOMIIETEHUIM I

[IpoMexyTouHass arTecTalsi 1O TUCHUIUIMHE TMPOBOIAUTCS B COOTBETCTBHH C
tpeboBanusimu CTO CIIOITU(TY) 016-2014. KC YKB/. Ilopsiinok mpoBeneHHs 3a4€TOB U
HK3aMEHOB.
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