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1 Hesn 1 3a1a44 M3y4eHus JUCHUILIUHBI (MOLYJIs1).

1.1 Ileaab ocBOeHMSsI AMCHMIIJINHBI.

Ilenbto ocBoeHUS MUCHUIUIMHBI "MukpoOuonorusa" sBisercs (hopMUpoBa-
HUE y CTYIEHTOB 0OIIenpodecCHOHATbHON KOMIIETEHIIMU B MPOU3BOJICTBEHHOMH,
y4eOHOM U HUCCIEI0BATENbCKON IeATeNIbHOCTH, a Takxke (popMupoBaHue y CTyACH-
TOB-OMOJIOTOB ITyOOKHX 0a30BBIX TEOPETHMUECKUX U MPAKTUYECKUX 3HAHHUU B 00-
JACTH MUKPOOHMOJIOTUH C TOUKHU 3PEHUSI COBPEMEHHBIX MPECTaBICHUI O pa3HO00-
pa3uu MUpa MUKPOOPTaHU3MOB KaK 4acTH OMOC(EPHI U UX POJH B €€ YCTOWYHUBOM
Pa3BUTHH.

MuxkpoOuosnorus - oHa U3 Haubosee aKTHBHO pPa3BUBAIOLIMXCS oOnacTen
Ononornyeckor Hayku. MUKpoOHas KJIeTKa - WIACATbHBIA OOBEKT IJIS U3YUCHUS
MOJIEKYJIIPHO-TEHETUYECKUX NPOLECCOB B OMoJIoruu. MHUKpOOHOJIOTHS PEACTAB-
JsieT co0Oil HE TOJIBKO TEOPETHYECKHII MHTEpEC MO H3YYEHUIO OMOJIOrMYECKUX
MPOIIECCOB, MPOTEKAIOIINX B MUKPOOHOM KJIETKE, HO U B TIPOU3BOJICTBEHHOU JIesi-
TEJIBHOCTUA YEJIOBEKA, MOCKOJIbKY MHUKPOOPTaHM3Mbl M MPOAYKTHI UX JKU3HEIECA-
TEJILHOCTH IIMPOKO HMCIOJIB3YIOTCS B Pa3IMYHBIX 00JIACTSX MPOMBIIUICHHOCTH,
CEJIBCKOTO XO35IUCTBA U MEAUIUHBI.

1.2 3agauu AMCIUILINHDI.

3aau OCBOCHUS JUCIUIINHBL:

— c(OpMHUPOBATH Yy CTYJEHTOB:

0a30BO€ MBIIUICHHE, OOECIEYUBAIOIIEE CIOCOOHOCTh MPUMEHATH 3HAHUE
INPUHIIMIIOB KJIETOYHOW OpraHU3allid MUKpPOOOB, OMO(PHU3NYECKUX U OMOXUMHUYE-
CKHUX OCHOB UX >KM3HEAEATEIBHOCTH, MNPOUCXOALIMX B OaKTepUAX MeMOpaHHBIX
IIPOLIECCOB B BBIMOIHIEMON AEATENBHOCTH B 00JIACTU MUKPOOUOJIOTUU C YYETOM
OCBOEHHBIX METOJUYECKUXITPUEMOB U MOXO/I0B;

CIIOCOOHOCTh MOHUMAaTh B3aUMOCBSI3bTEOPETUYECKUX OCHOB MHKPOOMOIIO-
IMYECKUX IPOLECCOB C UCIOJIB30BAHUEM TEX WMJIM MHBIX METOJ0B M BO3HUKAIOIINX
pe3yJIbTaTOB HAyYHO-NIPAKTUUYECKOU NEATEIbHOCTH B 00JaCTU MUKPOOUOJIOTUHU U
OMOTEXHOJIOTHH,

CIIOCOOHOCTh MIPUMEHSTHh COBPEMEHHBIE SKCIIEPUMEHTAIIbHBIE METOBI pado-
Thl C MUKPOOHOJIOTHYECKUMHU 00BEKTAMH B JIA0OPATOPHBIX YCIOBUSX;

— pa3BHUBaTh y CTYJIEHTOB YMEHHs HUCIIOJIb30BATh COBPEMEHHbIE NMPEACTAB-
JeHus: 00 OCHOBaxX OMOTEXHOJOTMYECKHX U OMOMEIUUIMHCKUX MPOU3BOJICTB, T'€H-
HOM WHXKEHEPUU, HAHOOMOTEXHOJIOTUH, OMOITHUKY;

— pa3BUBATh Y CTYJEHTOB HABBIKM PA0OTHI ¢ YUEOHOU U HAYYHOMI JHUTEpaTy-
poii.

1.3 MecTo aucuMIuIinHbl (MOAYJIs1) B CTPYKTYype 00pa3oBaTe/ibHOM MPO-
rpaMMBbl.

Hucrummaa «MukpoOuosorus» OTHOcUTCS K 0a3oBoil uwactu bioka 1
«lucuumimael (MOyNIn)» y4eOHOTO IJIaHa.

JucuuminHa yuTtaetcs s 6akanaBpoB HanpasiaeHus 06.03.01 — buonorus
Ha 3 kypce B 5 cemecTtpe. Eii mpenmecTByeT M3y4Y€HUE TAKUX IUCIUIUIMH KaK:
«MaremaTtukay, «XuMusa», «3ooaorus», «boranukay, «bunoxumus». JlaHHas auc-



IUIUIMHA SBJIAETCS OCHOBHOM Uil 00IIenpodeccuoHaNbHON AUCIUILTUHBL "BBee-
Hue B OuorexHosoruto", "Bupyconorusa", "UMmyHomorus".

1.4 IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB 00yYeHUS MO AMCIHUIIAHE
(M0OyJI10), COOTHECEHHBIX C IUIAHMPYEMbIMH Pe3yJbTaTAMH OCBOEHHUSI 00pa-
30BATEJbHOM POIrPAMMBI.

[InanupyeMbIMu pe3yiabTaTaMyd OOYYEHHMsS MO TUCUUILIIUHE, SBISIIOTCS 3HA-
HUS, YMCHHUS, BJIQJICHHUS W/WIU ONBIT ACATEIBHOCTH, XapaKTEPU3YIOIIHUE 3Ta-
61/ypOBHU (POPMUPOBAHUS KOMIIETCHIIMA M 00ECTICUNBAOIINE JOCTIKEHUE TIIa-
HUPYEMBIX pe3yJIbTaTOB OCBOCHHUS 0Opa30BaTeIbHON MporpaMmbl B 1iesoMm. [lepe-
YeHb KOMIIETEHITUH, (POPMUPYEMBIX B PE3YJIbTATEC M3YUCHUS AUCIUIUINHEI, PUBE-

JICH B TAOJIUIIE.

1 Conepxxanue |B pesynprate wu3yueHus y4eOHON JAUCIMILIAHBI
HJIEKC
No KOMITETEHIIUU | 00yYaromuecs JOJKHBI
KOMITE- .
[.11. (wm  e€ ua-
TEHIIUN 3HATh yMeTh BJIAJIeTh
CTH)
1. | OIIK-5| cnocoGHo- MOP(OJIOTHIO, UHTEPIPETU- METOIAMHU
CTBIO HpHUMe- | CTPOCHHE, METa- | pOBATh JAHHbIC | BbIACICHHA-
H9TH  3Hamue | 00TH3M  IIPOKa- yqe6H01:I, OakTepuid,
HOTHUYECKUX HayYHON MOJTYICHUS
IIPUHIIUIIOB P YHHOM, Y
. OMOJIOTUYECKUX | HAYIHO- YUCTBIX KYJIb-
KJIETOYHOMN .
00BEKTOB; HOMYJISIPHON TYyp;
OpTaHM3allMN | pvecT0o W POJIb | IUTEPATYPhI, | METOJAaMH
Ourosoruye- MHUKPOOpPTaHU3- cetu  MHTEp- | KyIbTUBUPO-
CKUX OOBEK- | MOB B OCHOBHBIX | HET JJIsI TIOHHU- | BAHUSI MHKPO-
TOB, OuOQu- | OMOTCOXHMHYC- | MAHHSL ~ MEM- | OPraHH3MOB B
spueckux  y | CKHX LIMKIAxX; OpaHHBIX TIpO- | Tabopatop-
OCOOEHHOCTH OC- | IECCOB M MO- | HBIX U MPOU3-
Oomoxummye-
HOBHBIX DJHEpre- | JEKYISIPHBIX BOJCTBEHHBIX
CKHX  OCHOB, | rygeckux  mpo- | MEXaHH3MOB YCIIOBUSX
MEMOpPaHHBIX neccoB  (Opoxe- | )KU3HEACS-
IIPOLIECCOB M | HUAS,  JBIXaHUS, | TEILHOCTH
MOJIEKYJISIp- xeMo- u (oro- | bakTepuii;
HEIX  Mexa- | CHHTE3)  0akTe- | HAXOJWTh B3a-
R — o UMOCBSI3U
MPUHITUIBL U Me- | MeXKIy CTPYK-
HeJesATeIbHO- o
TOABl Kiaccudu- | Typod U (PyHK-
CTH Kaluuu OakTepuil | nmei Gmosoru-
YecKoro 00b-
eKTa
2. | OIIK-6| ctocoGHo- YCTPOMCTBO CBE- | MPOU3BOAUTh | HABBIKAMU
CTBIO HpUMe- | TOBBIX ~ MHKPO- | [IOCEB HA NUTA- | ACENTUYECKOH
HATH  coBpe- | CKOTIOB C MMMEp- | TEJBHbIE  Cpe- paboThI B
CUOHHBIMU  00b- | JBI; MUKPOOHOJIO-




Conepxanue

B pesynbrare wu3ydeHus y4eOHOM AMCLMIUIAHBI

Nupexc
No KOMITETEHIIUU | O0yJaronuecs T0KHBI
KOMIIC- .
[.11. (mm  e€ ua-
TCHITUH 3HATH yMeTh BJIaJIeTh
CTH)
MCHHBIC JKC- | CKTHBAMH, JenaTh TIperna- | TMYEeCKOu Jia-
TIepUMeH- MPUHLUINBL pado- | paT-Ma30K Oak- | bopaTopuu;
TaMEHElE Me- | TP € UHCTBIMH | TEPHIA; METO0M
KyJIbTypaMu Oak- | UCTIOJIB30BaTh | HAKOIIUTEIh-
TOABI PaOOTHI N
5 TepUH; TOTOBBIE IHTA- | HBIX KYJILTYD;
c Owuosoruye-
MIPUHIIUAIBI OTpe- | TEJIbHBIE  Cpe- | HaBBIKaMU
CKUMHU O0OBEK- JIEJICHUS TUIIA | JIbI; rocena Ha
TaMH B II0JI€- | KJIETOYHOW CTEH- | I0JIb30BATHCS | IVIOTHBIC TIH-
BEIX M 71a00- | KU OaKkTepui; MHUKPOOHOJIO- | TaTeJIbHbBIC
PATOPHBIX OCOOEHHOCTH TUYECKOU TI€T- | CPE/IbI;
YCIOBHSAX, cTpoeHUss U (Gu- | Jeu; METOJlaMU BH-
3MOJIOTUU OaKTe- | OOHAPYKUBATh | 3yalu3aluu
HaBBIKU pado-
pUANBHBIX  KJe- | OaKTepuaib- MHUKPOOHBIX
Tel C COBPC- | 1ok; HbIC KJICTKH B | 0OBEKTOB
MCHHOH  all- | ycTpOMCTBO  pa- | OJe  3pEeHus
naparypou 0ouero MecCTa | MUKPOCKOIIa
MUKpPOOHOJIOra
3. | OIIK- | criocoOHO- MUKpPOOHOJIOTU- | IPUMEHSATD HaBBIKOM
11 CTBIO TpHUMeE- | YCCKUE  OCHOBBI | ITOJTYyYCHHBIC IPAKTUYECKON
HITH COBpe- COBPCMCHHBIX MI/IKpO6I/IOJ'IO- HHTCPIpPCTa-
MEHHELIE OMOTEXHOJIOTH- | TMYECKUE 3Ha- | UM TCOPETH-
npenctapie- | UECKMX  IPOM3- | HUS B y49eOHOH | YeCKUX  3Ha-
His 06 ocHo- | BOACTB; NEeATEeIbHOCTH, | HUM B 00Ja-
OCHOBBI TEHETH- | UICIIOJIb30BaTh | CTH  MHKpPO-
Bax OumoTex-
YeCKUX  TpPaHC- | COBPEMEHHBIC | OMOJIOTHH;
HOJIOTHYe- .
dbopmanuii  Oak- | MpeCTaBICHUS | OCHOBHBIM
CKMX W Ouo- . .
TepUH; MEXaHH3Max MOHSATUHHBIM
METUIIMHCKHUX
At YIBTPaMHUKPO- HACJICCTBEH- | allapaToM
MPOU3BONCTB, | oxonuyeckoe HOCTU W W3- | MUKPOOHOJIO-
TCHHOM  WH- | crpoemme  MUK- | MEHUMBOCTH TUM, CIOCO0-
KCHCpHH, pOOHOI KJIETKH B | OaKTepuii B | HOCTBIO  HC-
HAHOOMOTEX- | KOHTEKCTEe HAHO- Hay4HO- 110JIb30BaTh
HOJIOTHHM, MO- | OMOTEXHOJIOTHH; | UCCIICA0Ba- Cro Ha Ipak-
JIEKYJIIPHOTO | HCITOJIb30BAHUE TEJIbCKOU Jiesi- | TUKC
MOJEIUPOBa- | IPUMEHECHHUS TEJIbLHOCTH;
HUS OakTepuii B Kade- | MPUMCHSTH

CTBE OMoJIOrnue-
CKOTI'O areHTa;

3HAHUS O MUK-
poOpranmzMax




Conepxanue

B pesynbrare wu3ydeHus y4eOHOM AMCLMIUIAHBI

NHnexc
No KOMITETEHIIUU | 00yYaromuecs JOJKHBI
KOMITE- .
[.11. (mm  e€ ua-
TEHIIUN 3HATh yMeTh BJIQ/I€Th
CTH)
MOJICKYJISIPHBIE -IICHTPAJTLHOM
OCHOBBI ~ CTpOE- | areHTe COBpe-
HUSA W (QYHKIUN | MEHHBIX ~ OWO-
OaKTEepHABHBIX | TEXHOJIOTHI
MEXaHU3MOB
4. | OIIK- | cnocoOHO- OHo3THYECKHE IPOU3BOJNTH | HABBIKAMHU
12 CTBIO WCIIOJNb- | MOMEHTBI B MHK- | IOCEB MHUKpPO- | MpobooTOopa
30BaTh  3Ha- | POOHOIOTHH; baopsl  4yeno- | Guosnoruye-
aCmeKThl ~ OMOd- | BEYECKOTO Te- | CKUX MaTepH-
HUE OCHOB U
TUKU TI0 OTHO- | Ja; aJoB TUTSE
IPUHITUIIOB
PUHIUIIIO HICHUIO K OOBEK- | OMpeesTh MUKPOOHOJIO-
OMOSTHKH B | Tay  MHKPOGHO- | ONTHMANBHBL | TMYECKAX HC-
npogeccuo- JIOTUM U CIIOCO- | p&KUM yOUBKH | CIICTOBAHUM
HajgpHOM  u | 6aM uX TmpuMe- | oTpabOTaHHOTO
colManpHOl | HEHUS MHUKpPOOHOJIO-
JEATEIIbHOCTH THHCCKOIro  Ma-
Tepuaa

2. CTpyKTYypa M coaepKaHue JUCHMILIUHBI.

2.1 PacnpeaesieHue TPy10€MKOCTH IMCHMILIMHBI 10 BUAAM padoT.

OO6mast Tpy10EMKOCTh TUCHIUIITMHBI COCTAaBISIET 23a4.efl. (72 Jaca), ux pac-
npeesieHre o BUaaM padoT MpeCTaBiICHO B TAOIHIIE.

Bun yaeOHo# paboThI Bcero | Ce-
JacoOB | MECTPBI

(4acsr)
5

KonrakTHas pa6ora, B TOM 4ucJje:

AyauTOpHBIE 3aHSITHS (BCEro) 36 36 |-

3aHATHS JICKUMOHHOTO THUIIA 18 18 |-

3aHATUS CEMUHAPCKOTO THUMa (CEMUHAPHI, MPAKTHYECKUE

3aHSTHUA) B B )

JlaGopatopHble 3aHATHS 18 18 |-

Nuas koHTaKkTHAs padora:

Koutposns camoctositennbHoi padotsl (KCP) 2 2

[Tpomexyrounas arrectanus (KP) 0,3 0,3

CamocrosiTesibHast padoTa, B TOM 4YHUCJI€: 7 7




Kypcosas paboma - -
IIpopabomxa yuebHnozo (meopemuueckoeo) mamepuana 3 3
Buinonnenue unousuoyanvHulx 3a0anutl (n0020mosKka cooouye- 3 3
HULL, npe3eHmayuii)
Pegpepam - -
[ToaroToBKa K TEKyIIEMY KOHTPOJIIO 1 1
KonTpoJsb:
[ToaroroBka K 3K3aMeHy 26,7 26,7
OO0mas Tpy10eMKOCTh yac. 72 72
B TOM 4YMCJIe KOHTAKTHas 38 3 38 3
padora
3a4. efl. 2 2

2.2 CTpyKTypa AUCUUILIMHBI:

Pacrnipenenenue Bua0B yueOHOM paOOThl U UX TPYAOEMKOCTH IO pa3zesiaM
JUCITUTUTUHBI.

Pazpenbl nUCIMIUIMHEI, U3y4aeMble B 5 ceMecTpe (oyHas ¢hopma)

KonnuectBo yacos
Bue
No | HaumeHnoBaHue pa3nenoB Bce- | AymuTtopHas pabora ayau-
ro TOpHAas
pabota
JI 113 | JIP CPC
Mukpobuosnorus Kak Hayka — ompe- | 4 2 — 2 —
JeJIeHne, pas3/ielieHue MO Ha3Haye-
L HUIO U 00bekTaM. [lonoxxeHne MUK-
POOPraHNU3MOB B JKHUBOU MPUPOJE.
Ucropust pazButusi MuKpoOuosioru- | 4 2 — 2 —
YECKUX TMPEJCTABICHUN W METOOB.
2 Brigatomuecs yuyeHble — MUKpOOHO-
JIOTH.
Mopdonoruss ¥ IUTOJIOTUS TMPOKa- | D 2 — 2 1
3 puoT. MexaHU3MBI TTOIBMYKHOCTH.
[IpyHIMIBI CUCTEMATHKUA TMPOKApH- | D 2 — 2 1
4 ot. [lonarue Buna y 6akrepuil.
3aKOHOMEPHOCTH POCTa U Pa3BUTHS | 5 2 — 2 1
5 | MUKpOOPTaHW3MOB, KYJbTHBHPOBA-
HUE, BIMSHUE BHENTHUX (PAKTOPOB.




Mertabonauszm MUKPOOPTaHU3MOB. | 5 2 — 2 1
6 | MHorooGpa3zue Ccrnoco0OB KHU3HU

OakTepuil.

OcHOBHBIE TPYIIBI TETEPOTPOPHBIX | 5 2 — 2 1
! OakTepuil.

VYyactue MUKpOOpPraHU3MOB B Kpy- | D 2 — 2 1
8 |roBOpoTax OCHOBHBIX OHOTEHHBIX

AJIEMEHTOB.

['eneTnueckue pekoMOMHAIIUM Y | D 2 — 2 1
J OaxTepuii

Hmoeo no oucyunnune: 18 - 18 7

[Tpumeuanue: JI — nexuun, 113 — npakTudeckue 3anarus / cemunapsl, JIP — nabo-

patopusble 3auatusi, CPC — camocTosiTeNbHast paboTa CTyIeHTa

2.3 Conep:kaHue pa3aejoB AUCUUILIHHBI:
2.3.1 3aHsATHSA JEKIIMOHHOTO TUIIA.

Dopma
HanmeHoBaHue
Nebasiena(temb) Conepxanue pazaena (TeMbl) FEeKYIIEro
KOHTPOJIS
12 3 4
1.[Pazgen 1 — Muxkpo-|Ilpenmer u 3amaum MUKpOOUOIOTUH, €€ Me-|Y CTHBIH
OMoJIOTHS KaK HayKa —|CTO M poJib B COBpeMeHHOM Ouosoruu. ud-|lompoc
ompesieNicHue, pasje-|pepeHumanus MUKPOOHOJIOTHUECKON HayKH
JIeHWe TI0 Ha3Hade-[mo uensM U oObekTam wuccienoBanusa. Oc-
HUIO U 00bekTaM. [lo-|HOBHBIE pa3jieNibl MUKPOOMOJIOTHH. 3ajaduu
JIO’)KEHUE MHUKPOOpra-MUKpOOMOJIOTUYECKON HayKd. 3HA4YCHHE
HU3MOB B  JKMBOW|MHKPOOWOJIOTMHM JJIi Pa3BUTHS  (UBHKO-
IpUpo/ie. XUMUYECKON OMOJOTHUU, METUIIMHBI U CEllb-
CKOTO XO3siicTBa. [ NaBHBIE HampaBICHUS
Pa3BUTHS COBPEMEHHOW MUKPOOHMOJIOTHH:
(pU3HOTOrNYECKOE, IKOJIOTUUECKOEe, MOJIEKY-
asipHO-TeHeTnueckoe. [lonoxenne MUKpoop-
FaHU3MOB B )KUBOU nipupoae. IIpokapruorHeie
U DYKapUOTHBIE MHUKPOOPTAHU3MBI; CXOJICTBO
Y OCHOBHBIC Pa3JINIHS.
2.|Paznen 2 — Ucropusi|OTkpbiTHE MUKPOOOB JIeBEeHTYKOM U pabOTHI|Y CTHBIN
Pa3BUTHS MHKPOOHO-|TIEPBBIX MCCIENOBATEICH MHUKPOOPTAaHU3MOB.|OTIPOC,

JIOTHYECKUX npen-
CTaBJICHUH M METO-
JIOB. Brigarommecs
y4€Hble — MUKpPOOHO-
JIOTH.

Jlyn Ilactep m ero 3HaueHuWe B Pa3BUTHU
MUKpoOuosoruu. Permenue Bompoca o caMo-
3apOXKACHUM KU3HU. YUYeHUue O OpOKEHUHU.
Pabotel Ilactepa mo wusydenuto Oosie3HEH

BUHAa M nuBa. Pa3zpabotka [lacrepom Hayu-




HBIX TPHHIIMIIOB MPOPUIAKTUKH HH)EKIHU-
OHHBIX 3a0oneBanuii. Pooept Kox u ero 3ua-
YeHHE B Pa3BUTUU MHKPOOHOJIOrMH. 3HaYe-
Hue padot P.Koxa mis pa3BuTus MUKpOOHO-
JoruYecKoil TexHuKu. OCHOBHBIC ATaIlbl Pa3-
BUTHS OO0IIed MukpoOuosoruu. PaboTsl
C.H.Bunorpaackoro, M. beiiepunka, B.JL
OMENSHCKOTro U IPYrUX UCCIEN0BATENEH.

|Paznen 3 — Mopdoio-
TUE W [UTOJOTHS
MIPOKAPHUOT. Mexa-
HU3MBI OJIBUKHOCTH.

Pasmepsr u popma OGakTepuaIbHBIX KIETOK.
OOmasi xapakTepucTUKa CTpOCHUs OaKTepu-
anbHOM KieTku. KierouHast creHka Oakre-
puii. CtpoeHue, XMMHUYECKUN cOCTaB, (QyHK-
MU KJIETOYHOUW cTeHku. baktepun 6e3 kie-
TOYHOM CcTeHKHU: L-popmbl GakTepuii, MUKO-
ra3Mbl. CIIM3UCTBIE CIIOU, KAICyJbl U YeX-
Al y Oaktepuid. VIX XMMHUYECKHl COCTaB U
3HaueHue. JKryTuku y OakTepuil paszmepsl,
(dopma, CTpoeHHE, YUCIO U B3aMMOPACIIOJIO-
KeHue. MexaHu3M JIBMIKEHUSI JKTYTHKOB.
Bopcunku (pumOpun), ux otimuus u QyHK-
nuu. I[luromnasmaruueckas MemOpana. Ee
XUMUYECKUN COCTaB, CTPOCHHE, (PYHKIIUM.
BuyTtpukieTounbie MeEMOpaHHBIE CTPYKTYPhI
y OakTtepuii U ux QyHkiuu. Pudbocompl Gak-
TepUH, UX CTPOCHUE, XUMHUYECKUH COCTaB,
¢byakuuu. Cyoweaunuisl  pudocom. [lomu-
coMbl. OCOOEHHOCTH CTPOEHHUS SIIEPHBIX K-
BUBAJICHTOB y Oakrepuil. bakrepuanbHas
XpoMocoMa U ee crpoeHue. OTauyus HyK-
aeousioB OakTepuii oT sijep dykapuotT. UH-
CEPLUUOHHBIE DJIEMEHTBI U TPAHCIIO30HBI. JH-
JOCTIOPbl W JIpyrue  mokosiuecs (Qpopmbl
O0akrepuil. CTpoeHHe 3HIIOCIIOP U TMPOIECC
ux (opmupoBaHus. 3HaAUCHHE HHAOCIOP VY
OakTepuil.

Y CTHBIN
onpoc, Kon-
JIOKBUYM

Paznen 4 — Ilpuniu-
TTBI CHCTEMAaTHUKHU
npokapuotT. Ilonstue
BHJIa y OaKTEpUI.

OcHOBHBIC TIPUHITUIIBI TAaKCOHOMHU TPOKa-
PHOT U €€ MECTO B COBPEMEHHOM OHOI0rHye-
CKOM CUCTEMATHKE. DKkoJoro-
dbusnonornyeckas u (QprIoreHeTHYECKas Cu-
cTemMaTuka npokapuort. [IpusHaku Gakrepui,
YYHUTBIBaeMbIC MPU UX Kinaccudukammu. [lo-
HSTUE O BHJIE, KYJIbType M IITaMME OakTe-

Y CcTHBIN
Ompoc




puil. MONEKyJISIpHO-TEHETUYECKUE METObI
uaeHTUGUKaK OakTepuil. YcTaHOBIEHUE
BHUJIOBOW MPHUHAJICKHOCTH MHUKPOOPraHU3-
Ma.

Pasznenr 5 — 3akxoHO-
MEpHOCTU poOcCTa U

pa3BUTHSL ~ MHUKPOOP-
TaHW3MOB, KYJIbTHBU-
poBaHue, BIIMSIHUE

BHEITHUX (HhaKTOPOB.

Poct u pasButue Gaktepuii. Turmsl pasMHo-
KeHus. MexaHu3M THTaHus y OaKTepui.
BrexiietouHoe mnepeBapuBaHHME IIUTATENb-
HBIX BemiecTB. [IpOHMKHOBEHHE MNHUTATENb-
HBIX BELIECTB 4Yepe3 IUIa3MaTUYECKyI0 MEM-
Opany. Tumpl UTaHUS Yy MUKPOOPTAHU3MOB.
Aytotpodsl u rerepotpodsl. Tumbl ayTo-
TpodHOro nuranus. PoTo- U XEeMOAyTOTPO-
¢b1. Opranorpodsl u autorpodsl. Bocemb
CHOCO00B XKU3HU MpokapuoT. PocT u pa3su-
THE€ MUKpOOpraHusMosB. llepumonnueckoe u
HEIMPEPBIBHOE KYJbTUBUPOBAHUE. 3aKOHO-
MEPHOCTH POCTa YUCTHIX KyJIbTYp OakTepuit
Ipu TNEPUOJANYECKOM  KYJIbTUBUPOBAHUHU.
Kpusas pocra. KynetuBrpoBanne Mukpoop-
raHm3mMoB.  HakonmurtenbHbIE  KYJIBTYPHI.
[IprHIMD 37EKTUBHOCTU. UUCTBIE KYJIbTYpPHI
MHKPOOpPraHm3moB. lcrounuku yriepona,
ucnoJyib3yemble OakrepusimMu. [loHsATHE CHIpHE
B MHUKPOOHOJOTMYECKON MPOMBILIIEHHOCTH.
HcTOYHMKN a30THOTO MHUTaHUS Y MUKPOOP-
raan3moB. daktopel pocrta. [IpoTtoTpods! u
aykcotpodsl. Mctounnku cepsl u (ocdopa.
OcCHOBHBIE THUIIBI Cpe€ll, IPUMEHSEMBIX B
MuKpoOuosioruu. Pacnpesnenenue no Ha3Ha-
YEHUIO, COCTaBYy, KOHCUCTEHIMU. OCHOBHBIE
TpeOOBaHMSI K TMUTATEIBHBIM  CpelaM |
NPUHIUNBl UX KOHCTPYMPOBaHUS. 3aKOHO-
MEPHOCTH POCTa YUCTHIX KYJIBTYp MHUKPOOP-
TaHW3MOB TPU NMEPUOTUYECKOM KYJIbTUBUPO-
BaHuM. KpuBas pocra nepuoguveckon KyJib-
Typbl, OCOOEHHOCTH OTAENbHbIX (a3. Bnus-
HUEe BHENTHUX (akTopoB (TemnepaTypa, pH u
JIp.) Ha KU3HEACATEILHOCTh OakTepuid. Bim-
SHUE TeMIeparypbl Ha pocT Oaktepwmii. Uc-
MOJIb30BAHUE BBICOKHUX TEMIIEpATyp Ji CTe-
pwimsauuu. Metoasl crepunuzaunu. [lacre-
puzanus U TuHaanuzauuda. [IpumeHeHue B
MEJIUIIMHE U TPOMBIIIJIEHHOCTH.

YcTHBIN
onpoc

.\Pazgen 6 — Metabo-
JU3M MHKPOOPTaHU3-

DHepreTudeckuii oOMeH y OakTepuil U ero
CBSI3b C KOHCTPYKTUBHBIM. OCHOBHBIE 3TallbI

YcTHBIN
Onpoc




MOB. MHoroo0pasue
CIoco0OB JKM3HU OaK-
TEpUM.

pacuieruieHust  yraeBogoB.OTHOIIEHNE MUK-
poboB k kuciopoay. I[lytu nonydyenus sHep-
TMM B aHa’pOOHBIX U a3pOOHBIX YCIIOBU-
AX.AHa’poOHOE paCIIEIJICHUE YIJIEBOJOB.
Cybctpatnoe  ¢ocopunupoBanue. I[lyTh
OMb6aena-Meiieproda u apyrue HadallbHbIE
MyTH aHAYPOOHOTO PACIIEIUICHUS YTICBOIOB.
Oueprerudeckas 3()(EeKTUBHOCTh aHA3POO-
HOTO paciieryieHus: Tioko3bl.llonstue o
Opoxxenusx. Koneunble mpoaykThl. Bumsl
OposkeHui. MaclIHOKHCIIOE U MPONHOHOBO-
Kkucnoe OposkeHus.I'omodepMeHTaTHBHOE H
rerepoepMeHTaTUBHOE OpokeHus. X BO3-
Oyaurenu. [IpakTnyeckoe IpUMEHE-
HUE.A3po0HOE  pacIleyieHHe MHPOBHHO-
rpagHoi KHUCIOTHI. [lukn TpukapOOHOBBIX
KHCJIOT, IIEPEHOC JJIEKTPOHOB M OKHCIIU-
TenbHOE (ocopmnnpoBanue. Boixon sHep-
MM OpU a3poOHOM pacIEIUIEHUH YIJIEBO-
TOB.A’poOHOE M aHa’pOOHOE JAbIXaHUE Y
MpoKapuoT. Buapl aHa’poOHOroO AbIXaHUS U
ero 3HadeHue.PoToTpodHbIe OAKTEpUU U UX
(doTocuHTETHYECKHI ammapaT. MexaHu3m
O0aktepuanbHoro ¢GorocuHTeza. OTauyus
doTocuHTE3a OakTepuii u pacre-
HUW.DOTOCUHTE3UPYIOIIUE 3€JIEHbIE U IIyp-
IypHbIE CEpHble OAKTEPUH, MX XapaKTepu-
ctuka. OCOOEHHOCTH CTPOEHMSI, IUTOILIA3-
MaTUYECKHE  BKJIKOYEHUS  CEpbl,  HUX
poJib.DOTOCHHTE3UPYIOLIE MYPIYyPHBIE HE-
cepHble OakTepuu, UX Xapakrepuctuka. Jlo-
HOpPBI BOAOPOJa Y (GOTOCUHTE3UPYIOLIUX He-
cepHbix Oaktepuil. ®dunym "llnanobakre-
pun". CTpoeHHE MX KIETOK U IOJIOKEHHUE B
cucteMe opranusmMoB. OcobeHHocTH (HOTO-
CHHTE3a y 1MaHo0aKTe-
puii.XeMocuHTezupytomme Oakrepun. HMx
OCHOBHBIE I'PYIIbI. MeXaHU3M XeMOCHHTE3a.
Pa6otet C.H.Bunorpasckoro mo M3y4eHHIO
XEMOCHHTE3UPYIOIIHNX Oakre-
puii. XEeMOCUHTE3UPYIOIINE CEPHBIE U THO-
HOBbIE OakTepuu. VX posb B mpUpojae u me-
xaHn3M xemocuHTe3a. Kenezobakrepun. Oc-
HOBHBIE NPEJICTABUTENN I'pyIIbl. Yexolpya-
teie Oaktepun. Pabotsl C.H.Bunorpanckoro




u H.I'.XomoaHoro no n3y4eHuro xene300ak-
TEpUM.

Paznen 7

— OCHOB-

HbI€ TPYIIIBI TeTepo-

TpoHBIX O

aKTEpUi.

OcHOBHBIE TPYMNIBI reTepOTPOPHBIX OakTe-
puil. Crnupoxersl. CTpoeHUE CIIUPOXET U UX
OTIMYUA  OT Apyrux Oakrepuil. OCHOBHBIE
npeacraBuTeny. CrnuvpanbHble U W30THYTHIE
Oaxtepun.@unym "[IporeobakTepun"  Kak
HanOoJjiee H3y4YEHHas TIpylIa MHKpPOOpra-
HU3MOB. CemelicTBa SHTEpOOAKTEpUid, TICEB-
noMoHaJ , BUOpUOHOB.Dunym "®dupMuky-
ThI". XapakTepucTuka CTAPUIOKOKKOB H
O0aunu1.OCHOBHBIE TPYIIIBI T'eTEPOTPOPHBIX
OakTepuil.  AKTUHOMHULETBl U CXOJIHBIE
cHuMH Oaktepuu. CTpoeHHE KIIETOK M CIIO-
coObI pa3MHOXEHUS akTUHOOakTepuid. [Ipax-
TUYECKOE 3Ha4YeHHUE.PUKKETCUN U XJTaMUIUU
- ocobas rpynma MHKPOOOB-TIAPA3UTOB.
[{rKJ1 pa3MHOXKEHUS.

YcTHBIN
ompoc

.|Pa3zmerx 8

— Yyactue

MUKPOOPTaHU3MOB B
KPYroBOpPOTaxX OCHOB-
HBIX OHMOTEHHBIX

DJIEMCHTOB.

MuxkpoOHoe pa3noKeHHe KpaxMania, MeKTHHa
u Apyrux yrieBoaoB. [Ipaktuyeckoe 3Haue-
HUE TMPOIECCOB.A’pOOHOE U aHa’poOHOE
pa3ioXKeHNEe MUKPOOPTaHU3MAMH KJIETYATKU
(uesutroniossl).  Bo3Oynurenu  mporieccos.
Ckonp3samue  6akrepun.Pons  Mukpoopra-
HU3MOB B OMOJIOTMYECKOM KPYrOBOPOTE Be-
mectB B mnpupoae.Kpyrosopor yriepoaa B
npupozae. @ukcanus CO, B mpoieccax ¢o-
TO- U XEMOCHUHTe3a. Bbljenenue yriekucnio-
ThI MIPU pacmaje ILeJUIF0I03bl U YTIEBOI0PO-
noB.Kpyrosopor azora B mpupoae. AMMoO-
HUUKALMSA U MHKPOOPTAaHU3MBI, €€ BBI3bI-
Batoiue. Hutpudukamnus 1 BbI3bIBAIOIINE €€
Mukpoopranusmbsl. Pa6oter C.H. Bunorpan-
CKOTO TI0 BBIJICNIEHHIO0 HUTPU(UKATOPOB. [le-
HUTpUuKanus. Mukpobuonsoruyeckasi Qpux-
canusi atMocepHoro azora. CBOOOTHOXKHU-
BYIIIME adpPOOHBIE U aHAYPOOHBIE a30T(dHKCa-
Topbl. Pons B mpupoge.KinyOenbkoBbie Oak-
TEPUH, UX XAPAKTEPUCTUKA, B3AMMOOTHOIIIC-
HUS C pacTeHUsIMU. YJOOpeHHs Ha OCHOBE
a30TPUKCHUPYIOLIUX MUKPOOPTaHu3-
MOB.MUKpOOHOE OKHCJIEHHE Cepbl U €€ CO-
eIMHEHUH (HOTOCHHTE3UPYIOIUMU U XEMO-
CUHTE3UpYIOIMMH OakTepusiMu. BoccTaHoB-
JeHue Cyiab(})aToB MHUKPOOPraHW3MaMH, €ro

Y CTHBIN
onpoc




OpUYMHBI U 3HaYeHue. KpyroBopor cepsl B
IpUpOJIE.

.[Pazzmex 9

YCCKUC

— I'enetu-
pekomMOunHa-

1K y OaKTepuid

['eneTnyeckue pexoMOMHAIIMKM Y OaKTEepUu.
MexaHu3M BKIIIOUEHHS] T€HETHYECKOTO Ma-
Tepyuasia B  OaKkTepUAIbHYIO  XPOMOCO-
my. Tpanchopmarus y Oakrepuit. OnBITHI
I'puddurca. Ilpupona Tpanchopmupyroiie-
ro ¢akTopa W MEXaHW3M TpaHCHOpMaIUH.
3nauenue TpaHchopmanuu. TpaHncaykuus y
Oakrepuii. Hecnenmmduyeckas u cneruduye-
ckas TpaHcaykuua. Konproranus y 0akTepui.
[Tonoroit daktop (F- mnasmuaa), ero Jioka-
au3anus B OakTepuadbHOW KIETKE U CBOM-

YcTHBIN
ompoc

CTBa.

2.3.2 3aHATHA CEMUHAPCKOr0 THIIA.
3aHATHS CEMUHAPCKOTO TUIA — HE IPEAYCMOTPEHBI

2.3.3 JlabopaTopHble 3aHATHSI.

HavmeHoBaHUe 1a00paTOPHBIX paboT

dopma
TEKYLIETO
KOHTPOJIS

3

4

BBenenrie B MUKpOOHOIOTHYECKYIO J1a00paTopuio. 3HAKOMCTBO C
MUKPOCKOTTMYECKUMH METO/IaMH UCCIICIOBAHMSI

KoutokBuym
Nel

CrnoxHble MeTobl OKpacku. Mop¢osoruss MUKpOOPraHU3MOB

KomnokBuym
Ne2

Crpoenue MukpoOHOU kieTku. CrenranbHble METOJbI OKPACKH.
Oxkpacka crop, Karncyi ¥ BKJIIFOUeHHI y OaKkTepuii

Komnoksuym
Ne3

Mertonpl KyJbTHUBUPOBAHUS MHUKpPOOPraHu3moB. [lurarenbHbie
cpenbl. MeTosbl crepum3alui. Mukpodiopa Tesna yenoBeka.

KoutokBuym
No4

Muxkpockonusi Mukpoduiopsl Tena. Mukpodiaopa Bo3ayxa — Bbl-
JeJIeHNe YUCTOM KYIBTYpbl adpoOHbIX OakTtepwii. KommdecTBeH-
HBIM YYET MUKPOOPTAHU3MOB.

Komnoksuym
Ne5

N3yuenue aHa’poOHBIX MHUKpOOpraHu3MoB. Pabora ¢ 4uCTHIMU
KyJbTypaMu aHa’poOHbIX Oakrepuil. M3ydyeHue pazHooOpasus
(U3HOJOTMYECKUX TPy NPOKAPUOT.

KomnokBuym
Ne6

KpyroBopoT azorcomepkaimux BemIECTB B IPUPOIE TIPH YIACTHH
MHUKpPOOPTaHU3MOB. AMMOHU(DUIIUPYIOIIHNE MHUKPOOPTaHU3MBI.
Nzyuenne azordukcaropoB, HUTPUGUKATOPOB U JEHUTPUDUKATO-
pOB.

KomnokBuym
Ne7

[IpeBpalmieHre BEMIECTB B MPUPOAE MPH YYACTHH MUKPOOpra-
HU3MOB. MHOroo6pasue MHUKPOOPTraHU3MOB, YYaCTBYIOIIUX B
IIUKJIaX OMOT€HHBIX AIEMEHTOB.

KomnokBuym
Ne8




9. |Ponib MukpooprannuzMoB B 0uocgepe BO B3aUMOCBSI3U cO CTpykK-| KosnokBuym
Typo# ¥ (PYHKITMOHAJIbHBIMUA OCOOCHHOCTSIMU KJIETKH. Ne9

2.3.4 IIpumepHasi TeMaTHKa KyYPCOBBIX PadoT (IIPOEKTOB)
KypcoBsie paboThl — HE IPEAYCMOTPEHBI

2.4 TlepevyeHb y4eOHO-METOAUYECKOr0 O0ecneYeHUus AJIsl CAMOCTOSATe I b-
HOW padoThI 00y4YaIOMIUXCH N0 AUCHUILIHHE (MOAYJII0)

Ne Buxg CPC

[lepedyenp y4eOHO-METOAMYECKOTO OOECTIEYCHUS AUCITH-
TUTMHBI 110 BBITIOJHEHUIO CAMOCTOSITEIbHON PabOThI

1 ]2

3

[ToaroToBka K ycT-
HOMY OIIpOCY, KOJI-
JIOKBUYMY, HaIlu-
caHuto pedepara

CTO 4.2-07-2012 Cucrtema MEHEI)KMEHTa KauecTBa.
OOmue TpeboBaHUS K IOCTPOCHHIO, H3JIOKEHHUIO U
O0(pOpMIIEHUIO OKYMEHTOB Y4Y€OHOW IEsTENbHOCTH. —
[lepensnanue. — KpacHosipck: COY, 2014. — 60 c.
MeTronuueckne yka3zaHds 1O OpraHU3alld CamMoOCTOsI-
TEJIbHOW pabOThl CTYAEHTOB, YTBEPXKACHHbIE Kapeapon
TE€HETHKH, MUKpPOOHOJIOTUA u OHOTEXHOJIO-
run.mpoTokos Ne 21 « 26 » mrons 2017r

Y4yeOHO-MEeTOIMYECKUEe MaTepHabl I CaMOCTOSTEILHON paboThl 00yua-
IOLMXCS U3 YMCIIA WHBAJIKWJOB U JIUL C OTPAHUYEHHBIMH BO3MOXHOCTSIMH 3710pPO-
Bbs (OB3)moryt npenocraBiirhes B (hopMax, aJalTUPOBAHHBIX K OIrPaHUYEHUSIM
UX 370POBbS U BOCIIPUATHUS UH(OPMAIUU:

JUist TuL ¢ HapyIEHUSIMU 3pEHUSL:

— B II€YaTHOU (hopMe YBEIIMYEHHBIM HIPUDTOM,

— B (hopMe JIEKTPOHHOT'O TIOKYMEHTA,

JIns u1 ¢ HapyIIEHUSIMU CITyXa:

— B IeyaTHoi (opwme,

— B (popMe 3JIEKTPOHHOTO JIOKYMEHTA.

JUjis U1l ¢ HapyILIEHUSAMH OTIOPHO-JBUTAaTEIbHOTO almapara:

— B IeyaTHou opme,

— B (popMe 3JIEKTPOHHOTO TIOKYMEHTA,

JlaHHBIN TIepeYeHb MOXKET ObITh KOHKPETU3HPOBAH B 3aBHUCHUMOCTH OT KOH-

TUHT€HTa 00yJaroIIuXCHl.

3. O0pa3oBaresibHbIE€ TEXHOJIOTHH.

[Ipu peanuzamnuu ydueOHOM pabOThI MO OCBOCHUIO Kypca "Mukpobuoaorus'
UCTIONIB3YIOTCSI COBpEMEHHBIE 00pa30BaTENbHbBIE TEXHOJIOTHH:
¢ HH(POPMAITMOHHO-KOMMYHUKAITMOHHBIC TEXHOJIOTUH;




® POEKTHBIE METO/bl O0YUCHHUS;
® lCCIe0BaTeIbCKUE METO/IbI B O0YyUCHHH;
e 1poOieMHOe 00yueHne
Jl5ig i1 ¢ orpaHMYeHHBIMUA BO3MOKHOCTSMHM 3/I0OPOBBS MPEIYyCMOTPEHA Op-
TaHU3aIs KOHCYJIBTALNN C UCTIOIh30BAaHUEM JICKTPOHHOM MOYTHI.

4. OuneHOYHBbIC CpPeACTBA ISl TEKyLIero KOHTPOJISI YCIeBaeMOCTH M
MPOMEKYTOUYHOM aTTECTALUU.

4.1DoHI OLIEHOYHBIX CPEACTB ISl MPOBEACHUS TEKYIIEro KOHTPOJIS.

Texymuii KOHTPOJIb YCIEBAEMOCTH MPOBOJUTCA (PPOHTANIBHO HA KaXKIOM
3aHSITHH JJI ONPEACIICHUs] TEOPETUUECKOM MOATOTOBKH K J1a00paTOpHBIM padoTam
B BHJIE€ YCTHOT'O OIPOCA, KOTOPBIN OIEHUBAETCS MO MATHOAIIILHOM IIKaje, a TaKKe
C IOMOIIBIO JOKJIAA0B U KOJUIIOKBUYMOB.

IlepeyeHb BONPOCOB AJI1 YCTHOTO KOHTPOJISI 3HAHUH CTYJ€HTOB:

Tema 1: MukpoOuoJIOrusi Kak HaAyKa — oIpeae/ieHue, pa3lejeHue Mo Ha3Ha-
YyeHu10 U 00bekTaM. [los10:keHe MUKPOOPTraHM3MOB B KUBOM NpUpPoJe.
Borpocsl 1151 MOATOTOBKH:

1. Ilpeamer u 3a1aum MUKpOOMOJIOTHH, €€ MECTO U POJIb B COBPEMEHHOM OMOJIO-
run. Juddepennmanysi MUKpOOHOIOTrMUECKON HAayKU MO LENsAM U OOBEKTaM HC-
cienoBanusi. OCHOBHBIE Pa3/iesibl MUKPOOHUOJIOTHH.

2. 3amaun MUKPOOMOJIOTHYECKON HayKku. 3Haue€HHWE MUKPOOUMOJIOTHU ISl pa3BU-
TUS (PUBUKO-XUMHUYECKON OMOJIOTUH, MEIULIUHBI U CEIbCKOTO XO35HCTBA.

3. ['maBHbBIC HampaBJICHUS Pa3BUTHS COBPEMEHHON MUKPOOUOIOTHU: (HU3HOIOTH-
YECKOE, IKOJIOTHYECKOE, MOJIEKYIISIPHO-TEHETUYECKOE.

4. TlonoxxeHne MUKpOOPTaHU3MOB B >KMBOM npupoje. I[IpokaproTHbie U 3yKapu-
OTHbBIE MUKPOOPIaHU3MBbI; CXOJICTBO U OCHOBHBIE Pa3JInYUsI.

Tema 2: UcTropusi pa3BUTUA MUKPOOHOJIOTHYECKHUX NMPeACTABJICHUNA U METO-
a0B. Beiiawimmecs ydeHble — MUKPOOUOJIOTH.

Borpocsl 11t TIOATOTOBKH:

1. OtkpeiTe MUKPOOOB JIeBEHI'YKOM M paOOThI EPBBIX UCCIEAOBATENIEH MUKPO-
OpraHU3MOB.

2. Jlym IlacTtep u ero 3Ha4Y€HHE B Pa3BUTHU MHUKpoOuosioruu. Pemenne Bompoca
0 CaM03apOKICHUH )KU3HU. YUEHHE O OPOKEHUH.

3. Pab6otsl [lacTepa mo u3yuenuro 6ose3Heit BuHa u nuBa. Paspabotka [lactepom
HAyYHBIX MPUHIIUATIOB MPOQPIIAKTUKA WHOEKITMOHHBIX 3a00JICBaHUI.

4. PobGept Kox u ero 3HadeHue B Pa3BUTHH MHUKPOOUOJIOTHHU. 3HAaUEHHE PabOT
P.Koxa niist pa3BUTHS MUKPOOMOJIOTMYECKON TEXHUKH.

5. OcHoBHbIE  »Tambl  pa3BuUTUs  00me  mMukpoOuonoruu.  PabGoTtbl
C.H.Bunorpaackoro, M. beiiepunka, B.JI. OMenstHCKOTO U APYrux HUCCIEA0BATE-
JIEH.

Tema 3: MopdgoJiorus 1 HUTOJIOTUSI MPOKAPUOT. MeXaHM3MbI OABUKHOCTH.
Borpocsl fJ1st TOATOTOBKH:



1. Pa3mepsl u popma OakTepuanbHbIX KIeTOK. O0IIas XapakTepuCcTUKa CTPOCHHUS
OaKkTepuanbHON KIETKH.

2. Knerounas crenka Oakrepuil. CTpoeHHe, XUMHUUECKUNA COCTaB, (PyHKLIUU Kile-
TOYHOM CTEHKU. baktepuu 0e3 KieTouyHOW cTeHkHu: L-dhopmbl OakTepuii, MUKO-
m1a3Mbl. CIM3UCTBIE CIIOU, KAIICYJIbl M YeXJIbl y OakTepuid. X XumMudeckuil coctan
Y 3HaYCHUE.

3. XKryruku y 6akrtepuil pazMepsl, (hopma, CTPOCHUE, YUCIO U B3aUMOPACIIOJNO-
xKeHue. MexaHu3M JBUKEHHS KTYTUKOB. Bopcunku (pumOpuu), ux OTAHYUA U
byHKIUH.

4. Ilurtomnazmatuueckas memOpana. Ee xumuueckuit coctaB, cTpoeHue, (PpyHK-
un. BHyTpuKieTounble MeMOpaHHbIE CTPYKTYPBI y OaKTepuil U UX (QyHKIUH.

5. Pubocombl OakTepHii, ©X CTpOCHUE, XUMHUECKUI cocTaB, pyHkuuu. Cyobenu-
HULbl pudocoM. [Tonrcomel.

6. OcobGeHHOCTH CTpOEHUS SACPHBIX HKBUBAJIEHTOB Yy OakTepuil. bakTepuanbHas
xpomMocoma U ee cTpoeHue. OTIuuMs HyKJICOHJIOB OaKkTepuil OT sAep dYKapHOT.
[Tnazmupl. THCEpUMOHHBIE 2JIEMEHTHI U TPAHCIIO30HBI.

7. DOHpocnopsl U Ipyrue mnokosuecs Gopmbl O0akrepuil. CTpoeHue 3HI0CIOp U
npouecc ux (opMUPOBaHUs. 3HAYECHUE SHIOCIIOP y OaKTEepHil.

Tema 4: IIpunuunsl cucreMaTuku npokapuot. IlonsaTne Buaa y 6akrepuid.
Bormpocs! 111 MOArOTOBKH:

1. OcHOBHBIE NPHUHLMIBI TAKCOHOMHH NPOKAPUOT U €€ MECTO B COBPEMEHHOMU
OMOJIOTMYECKON CHCTEMaTHKE. DKOJOro-(pu3Hoioruyeckas U (PuioreHeTudecKas
CUCTEMATHKA IPOKAPHUOT.

2. llpusnHaku G6akTepuii, yduThIBa€Mble P MX Kiaccudukanuu. [lonarue o Bune,
KyJbTYpe U IITaMMe OAKTEpHIA.

3. MonekynsapHO-TeHEeTUYECKUE METOIbl ACHTU(DUKAIIMN OaKTepuid. Y cTaHOBIIE-
HUE BUJOBOW NPUHAJIEKHOCTH MUKPOOPTaHU3MA.

Tema 5: 3akoHOMEpHOCTH POCTAa U PA3BUTHUS MUKPOOPraHU3MOB, KYJIbTUBH-
pOBaHMe, BJIUsIHUE BHEIIHUX (PAKTOPOB.

Bonpocs! 11 NOArOTOBKHU:

1. Poct u pazButue Oaktepuii. TUIBI pa3MHOKEHUS.

2. MexanusM nutanus y 6akrepuil. BHekiIeTouHOE nepeBapruBaHe MUTATEIbHbBIX
BelecTB. [[pOHMKHOBEHME NMUTATENBHBIX BEUIECTB YEpe3 IUIa3MaTHYECKYH0 MEM-
Opany.

3. Tunbel mUTaHUS y MHUKPOOPTaHU3MOB. AyTOTpo(dbl M rerepoTpodnl. Turbl
ayroTpoHoro nuranus. PoTo- u xemoayToTpodnl. OpranoTpodsl U JIUTOTPODHI.
Bocemb crioco60B KH3HU MPOKAPUOT.

4. Pocrt u pazBuTHe MUKpOOpPraHu3MoB. [lepuonnyueckoe U HEMPEPbHIBHOE KYJIbTH-
BUPOBaHUE. 3aKOHOMEPHOCTH POCTA YUCTHIX KYJIbTYp OakTepuil mpu nepuonye-
CKOM KyJIbTHUBUpOBaHUH. KpuBas pocra.

5. KynbpruBupoBanue MuUKpoopraHu3sMoB. HakonutenbHble KyabTyphl. [IpunHIun
AIIEKTUBHOCTH. YUCTBIE KYJIBTYypbl MUKPOOPTaHU3MOB.

6. Hcrounuku yriepoja, ucnoibzyemblie 0aktepusiMu. [IoHsTHE ChIpbe B MUKPO-
OMOJIOTMYECKOM MPOMBIIIIEHHOCTH.



7. HcTOYHMKM a30THOTO MUTaHUS y MUKpoopranusmMoB. dakrtopsel pocra. IIpoTo-
Tpodbl 1 aykcoTpodnl. cTounuku cepsl u Gpocdopa.

8. OcHOBHBIE THIBI Cpell, IPUMEHSIEMBbIX B MUKpoOuosioruu. Pacnpenenenue mno
Ha3HAYEHMIO, COCTaBY, KOHCHUCTEHUMU. OCHOBHBIE TpeOOBaHMS K MUTATEIbHBIM
cpellaM U MPUHIUIIBI KX KOHCTPYHUPOBAHUS

9. 3aKOHOMEpPHOCTH POCTa YUCTHIX KYJIbTYP MUKPOOPTaHU3MOB IpU MEPUOANYE-
CKOM KyJbTUBHpOBaHUU. KpuBas pocTa nmepuogndeckol KyJabTypbl, 0COOEHHOCTH
OTIIETBHBIX (ha3.

10. Biusnue BHemHux (axtopoB (Temmeparypa, pH u ap.) Ha ku3HenesATeb-
HOCTb OaKTEpHIA.

11. BausiHue temneparypsl Ha pocT OakTepuid. Mcnosib3oBaHUE BBICOKHX TEMIIE-
paTyp AJid cTepuin3auuu. MeToibl CTEpUIN3aliH.

12. MMactepuszanus u TuHAAMM3anus. [IpuMeHeHre B MEAUIIMHE U TIPOMBIIUICHHO-
CTH.

Tema 6: Merabdoau3mM MHUKPOOPraHm3dMoB. MHoOrooopasue crnoco00B KMU3HH
OaxkrTepmii.

Bormpocs! 111 MOArOTOBKH:

1. Dueprernueckuil 0OMeH y OaKTepuil M €ro CBs3b ¢ KOHCTPYKTUBHBIM. OCHOB-
HBIE 3Tallbl PACIIEIIICHUS YTIEBOAOB.

2. OtHouleHre MUKpPOOOB K Kuciopony. Ilytu momyueHus sHepruu B aHa3poO-
HBIX U a9POOHBIX YCIOBHUSIX.

3. Amna’poOHoe pacmieruieane yriaeBogoB. CyOctpaTHoe (dochoprimpoBaHue.
[Iyts OMOnena-Melieproda u Ipyrue HadajdbHbIE MyTH aHAa3pOOHOTO pacuierie-
HUS YIJIEBOJOB. ODHepreTuueckas 3(PQPEeKTUBHOCTh aHA’pOOHOTO paACIIEIIICHUS
TJIFOKO3BI.

4. Tlousatue o OpoxeHusix. Koneunole mpoayktel. Buasl Oposkenuii. MacinsHo-
KHCJIO€ U TIPOITMOHOBOKHUCIIOE OPOKEHUSI.

5. T'omodepmenTatuBHOE U rerepodepMmeHTaTuBHOEe OpokeHus. x B0o30ynute-
mu. [IpakTudeckoe NprMeHEHHE.

6. AspoOHOe pacuiemieHne MTUPOBUHOTPAIHON KUCIOTHL. [[uki TpukapOOHOBBIX
KHUCJIOT, TMEPEHOC JJIEKTPOHOB M OKHUCHuTeNlbHOEe (GocopunrpoBanue. Boixon
SHEPrUH MPHU a3pOOHOM pacIlEIIICHUH YTIEBOIOB.

7. AspoOHOoe u aHa’pOOHOE JbIXaHHE y MPOKAPUOT. BUibl aHARpPOOHOTO JABIXaHUS
U €ro 3HaYCHUE.

8. ®ortorpodubie OakTepuu U UX (HOTOCUHTETUYECKHUM anmapar. MexaHnusm Oak-
TepuanbHOro GporocunTesa. OTanuns GoTocuHTe3a OAKTEpUN U PACTCHU.

9. ®ortocuHTE3UpYIOLIUE 3€JIeHbIe U MypPIypHbIE CepHble OaKTepUu, UX XapakTe-
puctuka. OCOOEHHOCTH CTPOEHHUS, LMUTOIIA3MATUYECKHE BKIIOUEHHUS CEpbl, UX
pOJIb.

10. ®oTocuHTE3UpYIOLIUE MypPIypHbIE HECEpHbIE OAKTEPUH, UX XapaKTEPUCTHKA.
JloHOpHBI BOJOpOAa Y (hOTOCHHTE3UPYIOIMINX HECEPHBIX OAKTEPHIA.

11. ®unym "[{uanobakrepun". CTpoeHUE UX KIETOK M MOJOKEHUE B CHCTEME Op-
ranu3mMoB. OcoOeHHOCTH (POTOCHHTE3a y IMaHOOAKTEPUH.

12. Xemocunresupyromue 6aktepun. MIx ocHOBHBIE TpyIibl. MexaHu3M XeMOCHH-
te3a. PaboTel C.H.BuHOTrpaackoro no u3y4eHuo XeMOCUHTE3UPYIOMINX OaKTepHil.



13. Hutpudumupytomue 6axrepun. Padorsr C.H.Bunorpaackoro mo ux Bblaese-
HUI0. 3HAaUeHHE HUTPUDUKAIUY.

14. XeMOCHUHTE3UpYIOIINE CEPHbIE U THOHOBBIE OakTepuu. VX pons B mpupoje u
MEXaHHU3M XEMOCUHTE3A.

15. Kenezobakrepun. OCHOBHBIE TpelCTaBUTENN Tpymmbl. Uexonbpuarbie OakTe-
pun. Pabote C.H.Bunorpanckoro nu H.I'.Xo101H0T0 M0 M3y4eHUIO Kene300aKTe-
pui.

Tema 7: OcHOBHBIE TPYNIIBI FeTEPOTPOPHBIX DAKTEPHIA.

Bormpocsl 111 MOATOTOBKH:

1. OcHoBHBIE TpymIBI reTepoTpodHbIX OakTepuii. CrupoxeTsl. CTpoeHHE CIH-
POXET U UX OTIAMYMS OT Apyrux Oakrepuil. OcHOBHBIE npeacTaBuTenn. Crupanb-
HBI€ U U30THYTHIE OAKTEPUU.

2. Ounym "lIporeobakTepus” kak HambOoyee W3ydeHHAs TPYyIa MUKPOOPTaHU3-
MoB. CemeiicTBa SHTEPOOAKTEPUA, IICEBIOMOHA]] , BAOPHOHOB.

3. OunyMm "OupMmukyThl". XapakTepucTUKa CTA(PUIOKOKKOB U OaIlviLl.

4. OcHOBHbBIE TpYMNIBI T€TePOTPODHBIX OakTepuil. AKTHHOMHUUETBHI U CXOIHbBIE
cHUMH OakTepun. CTpoeHHE KJIETOK M CIOCOOBI Pa3MHOKEHUSI aKTHHOOAKTEPUH.
[IpakTyeckoe 3HaYEHUE.

5. Pukkercuu u xnamMuauu - ocobasl rpymnna MHKpoOOB-mapa3uToB. Llukn pas-
MHOKECHHUS.

Tema 8: YuacTe MUKPOOPraHU3MOB B KPYIOBOPOTAX OCHOBHBIX OHMOI€HHBIX
3JIEMEHTOB.

Borpocsl 1151 MOATOTOBKH:

1. MuxkpoOHoe pa3iokeHHue KpaxMala, eKTUHa U APYyTruX yriieBoJoB. [Ipaktuye-
CKO€ 3HaY€HUe MPOLECCOB.

2. AspoOHOe W aHa’pOOHOE pPA3IOKEHHWE MHUKPOOPTaHW3MaMH KieTdaTkd (Ies-
mto710361). Bo30yauTenu nporeccoB. Ckonp3sime OakTepuu.

3. Poab MUKpOOPraHM3MOB B OMOJIOIrHYECKOM KPYTOBOPOTE BEIIECTB B IPUPOJIE.
4. Kpyrosopot yriepoaa B npupoje. @ukcarust CO, B nporeccax GoTo- U Xe-
MOCHHTE3a. BpliesieHne yriekucaoTsl NPy paclnane LeJUIoI03bl U YIJIEBOIOPO-
JIOB.

5. Kpyrosopor azota B npupoje. AMMOHU(DUKALUSA U MUKPOOPTaHU3MBbI, €€ BbI-
3BIBAIOIIIME.

6. Hutpudukanus u BbI3bBaomme ee Mukpoopranusmbsl. Paborsr C.H. Buno-
I'PaJICKOro MO BbIAEIEHUIO HUTpU(DUKATOPOB. Jlenurpuduxanus

7. Muxkpobuosornueckas Qukcarusi atMocheproro azora. CBoOOTHOKHUBYIIHE
a’poOHbIe U aHadpoOHBIEC a30ThuKcaTOpbl. POk B ipupoe.

8. KiryOeHbKoBbIe OaKkTepuu, UX XapaKTEPUCTUKA, B3AUMOOTHOILIEHUS C PACTEHU-
AMH. Y 100peHUs: Ha OCHOBE a30T(PUKCUPYIOITUX MUKPOOPTaHU3MOB.

9. MukpoOHOE OKHCIICHHE CEPhl H €€ COSAMHEHUI (DOTOCHHTE3UPYIOIMUMH U Xe-
MOCHHTE3UPYIOIIUMHU OaKTEPHUSIMH.

10. Boccranosiienue cynb(aToB MUKpPOOPraHU3MaMH, €ro MPUUYMHBI U 3HAYEHUE.
KpyroBopot cepsl B mpupoze.

Tema 9: I'eHeTHUecKHe PeKOMOUHALINH Yy OaAKTepPHId.

Bormpocsl 111 TIOATOTOBKH:



1. T'enernueckue pekoMOMHAIMK y OakTepuil. MexaHu3M BKIIIOUEHHUS Te€HETUYe-
CKOT0 MarepHaya B 0aKTepUaIbHYI0 XPOMOCOMY.

2. Tpanchopmanus y 6akrepuii. OnbiThl ['puddurca. Ilpupona tpanchopmupy-
folero pakropa U MexaHu3M TpaHchopmalui. 3HaueHue TpaHchopmaiuu.

3. Tpancnykuus y Oakrepuil. Hecnenuduyeckas u crnenuduueckas TpaHCIYK-
U

4. Kownnwtoranus y 6akrepuit. [lonoBoit dakrop (F- mmazmuna), ero gokanuzaius
B OaKTepuaIbHOU KJIETKE U CBOMCTBA.

Kpurtepun oneHku:

OrneHKa «OTIUYHOY» / «3auTeHO». OTBETHI HAa TTOCTABJICHHBIE BOMPOCHI U3JIararoTCs
JIOTUYHO, TOCIEA0BATEeIbHO U HE TPEOYIOT JOMOJHUTENbHBIX NosicHeHu#. [lonHo
PACKpBIBAIOTCS] TPUYMHHO-CIIEJICTBEHHBIC CBS3U MEXKY SIBICHUSIMH U COOBITUSIMH.
Jenarorcst 000cHOBaHHBIE BBIBOIbI. COOJIOAI0TCS HOPMBI TUTEPATYPHOU peUH
OneHka «xopoiioy / «3auTeHo». OTBEThl Ha MOCTABJICHHBIE BOMPOCH! U3JIaratoTCs
CUCTEMATU3UPOBAHO W IIOCIEAOBATENbHO. Marepuan wu3maraeTcs yBEPEHHO.
PackpbIThl NMPUYUHHO-CIEACTBEHHBIC CBSI3UM MEXIY SIBICHUSMU U COOBITHSIMU.
JleMOHCTpUpyETCS yMEHHE aHaJU3UpOBaThb MAaTepuall, OJHAKO HE BCE BBIBOJbI
HOCSIT apryMEHTUPOBAHHBIA U JTOKa3aTelbHbIN xapakTtep. CoOI0qat0TCss HOPMBI
JUTEPATYPHOU peUH.

OneHka «yJOBIETBOPUTENBHO» / «3auTeHO». JlOMyCKarOTCs HapylleHUus B
MOCIIEIOBATEIbHOCTH  W3JI0KEHUs.  HemosmHo  pacKphIBalOTCA  MPUYMHHO-
CJICJICTBEHHBIC CBSI3U MEXIY SBICHUSIMU W COOBITUSIMU. JIEMOHCTPUPYIOTCS
MMOBEPXHOCTHBIE 3HAHUS BOIPOCA, C TPYAOM pPEUIAIOTCS KOHKPETHBIC 3aJIauH.
NmeroTcs  3arpygHeHuss ¢ BbIBOJaMH. JlOMyCKAarOTCST HApYLICHUS HOPM
JUTEPATYPHOU peuH.

OneHka «HEYIOBJICTBOPUTEIBHO» / «HE 3a4TeHO». Marepuan wu3naraercs
HEIOoCJIeI0BaTEIbHO, COMBUMBO, HE TIPEICTABIISACT OMPENCIEHHON CUCTEMbI 3HAHUH
no aucuuiuinHe. He packppIBarOTCS NPUYMHHO-CICICTBEHHBIE CBSI3M MEXKIY
SABJICHUSIMU W coObITUsIMA. He mnpoBoauTcs aHanu3. BBIBOJABI OTCYTCTBYIOT.
OTBeThl Ha JOMOJIHUTEIbHBIE BOMPOCHI OTCYTCTBYIOT. FIMeroTcs 3ameTHbIe
HApYLICHUSI HOPM JIUTEPATYPHOU peuH.

BOHpOCLI K KOJJIOKBUYMaM

KonsoxkBuym 1. Tema: Mukpoounosorusi kKak Hayka. O0beKTbl MUKPOOH0J10-
THU.

Bomnpocs! 111 NMCbMEHHOTO OTBETA:!

ITpenmMer u 3a1au MUKpOOHMOJIOTHH, €€ OCHOBHBIE Pa3zeiibl, MECTO U pOJb B CO-
BpEMEHHON Ouonoruu. ['aBHbIE HampaBiI€HUS Pa3BUTHSI COBPEMEHHOM MUKPO-



ouonoruu: (PU3NOIOTUUECKOE, IKOJIOTUYECKOE, MOJIEKYIsIpHO-TeHeTnueckoe. [lo-
JIO’K€HUE MUKPOOPTAaHU3MOB — 00bEKTOB MUKPOOUOJIOTUH B 5KHBOU MPUpPO/IE.
KosiokBuym 2. Tema: PazBurne MUKPOOHOJI0THYECKHX MeTOAMK. Posib Me-
TOA0B B GopMUPOBaHUHN HAYKHU. BKyIag BRIIAKOIIMXCSH YUECHBIX.

Bomnpock! a1 NMCbMEHHOTO OTBETA!

OTkpBITHE MUKPOOOB, PabOTHI MEPBBIX UCCIEN0BAaTENEH MUKPOOPTaHU3MOB. Jlyn
[Tactep u ero Bkinax B pa3Butue. Podbept Kox u ero 3HaueHue B pa3BUTUU MUKPO-
ouonorun. OCHOBHBIE OTambl pPa3BUTHS 00med MHUKpOOHOJIOTHH. PaboThl
C.H.Bunorpaackoro, M. beiiepunka, B.JI. OMensHCKOro U Ipyrux uccienoBare-
JEN.

Konsnoksuym 3. Tema: CTpoeHrne MUKPOOHO#H KJIETKH.

Bomnpocs! 11 MMCEMEHHOTO OTBETA:!

[MuToruiazmaTuyeckass MeMOpaHa: XHMHYECKHIl COCTaB, CTpOEHHE, (QYHKLHUU.
BryTpukieTounsie MeMOpaHHbIE CTPYKTYphI y OakTepuil U ux ¢pyHkuuu. Kietou-
Hasl CTeHKa OaKTepuil: CTpOeHUE, XMMUYECKUN cOCTaB, (YHKIIUU KJIETOYHOW CTEH-
ku. CIIM3UCTBIC CJIOH, KaIlCyJbl U YeXJibl y OakTepuil. XKryTuku y 6akrepuid pazme-
pBL, popma, CTPOEHHE, YUCIIO U B3aUMOPACIIOJIOKEHNE, MEXaHU3M JIBUKECHHUS KIy-
TUKOB. Pbocombl OakTepuil, UX CTpOECHUE, XUMUYECKHI cocTaB, QyHKLNHU, CYyOb-
enuHulbl. OCOOEHHOCTH  CTPOEHHUS SIIEPHBIX SKBUBAJIEHTOB y  Oakre-
puit.Cnenuduyeckue 3JeMEHTbl TeHOMa OakTepuil — IUIa3MUbl, HHCEPLUUOHHBIE
AJIIEMEHTBI, TPAHCIIO30HBI. DHAOCIOPHI U APyTHE MoKosAumecs GopMbl OaKTepuil.
KosnnokBuym 4. Tema: Ilonsitue Buaa, KyJbTyphl U iTaMmma 0akrepui. Oc-
HOBHbIE 0COOEHHOCTH CUCTEMATHKHU U UAeHTU(UKAUN OaKTepuil KaK 0H0.JI10-
rHYeCKNX 00bEKTOB.

Bomnpock! 111 NMCEMEHHOTO OTBETA:!

OCHOBHBIE NPUHIIUITBI TAKCOHOMUU MTPOKAPHUOT U €€ MECTO B COBPEMEHHOM OMOJIO0-
IMUYECKON CHUCTeMaTHKe. DKOJIOro-pu3nonornyeckas U QuioreHeTu4ecKas cucre-
MaTuKa npokapuot. [Ipu3Haku OakTepuii, ydUThIBAEMbIC MPU UX KIacCUDUKAIUH.
[Tonsitue o BuAe, KyJabType M mTamme OakTepuil. MoeKyaspHO-TeHETHYECKHe
METOJbI UACHTU(PUKAIMK OaKTepuil. YCTAaHOBJICHHWE BHIOBON IMPHUHAIICKHOCTH
MHUKPOOpTraHu3Ma.

KosnokBuym 5. Tema: OcCHOBbI (pM3HOJIOTHM POCTA U KYJbTHBHPOBAHUS
IPOKAPHOT.

Bomnpocs! 111 NMCbMEHHOTO OTBETA:!

PocT u pa3Butue Gakrepuil. Mexanu3Mm nurtanusa y 6axrepuil. Bocemb crioco6oB
KU3HU MpoKapuoT. [lepuoamyeckoe U HEMpEPBIBHOE KylbTUBHpOBaHue. Kpusas
pocTa NepUOIUUYECKON KyIbTYphl, 0COOCHHOCTH OTAENbHbBIX (a3. HakonurenbHbie
KYJBTYpbl — IPUHLMII 3JIEKTUBHOCTH. MICTOYHUKM yTiiepoaa M a30Ta, UCHOJIb3ye-
Mble OaktepusiMu. Mctounuku cepol U dochopa. DakTopsl pocta: NpoToTpodsl 1
aykcoTpo(dbl. OCHOBHBIE THUIIBI CpeJl, MPUMEHSEMBIX B MUKPOOHUOJIOIMH: pacipe-
JIeJICHUE 110 Ha3HAYEHUI0, COCTaBy, KOHCUCTEHIIMU. KpuBas pocTa nepuoaudyeckon
KyJbTYPbI, 0COOCHHOCTU OTACNIBHBIX (ha3. BiausHue BHemHUX (HakTopoB (Temmepa-
Typa, pH u n1p.) Ha KU3HENEATETLHOCTh OaKTepuil. MEeTOIbI CTEPHIIU3AIHU: CYXOn
’Kap, aBTOKJIABUPOBaHUE, TaCTepU3alvsa U THHAATU3ALUS.

KonsoxkBuym 6. Tema: Mera6osim3m 0aKkTepuii.



Bonpocs! 1u1st MMCbMEHHOTO OTBETA!

DHepreTrueckuii 0OMeH y OakTepuil U ero CBsi3b ¢ KOHCTPYKTUBHBIM. [1yTH moy-
YEHHS] YHEPTUU B aHA’pOOHBIX M adpoOHbIX ycinoBusix. CyocTpatHoe dhochopuiu-
poBanue. Ilyte OMOnena-Meiieproda u npyrue HadajdbHbBIE MMyTH aHA’POOHOIO
pacuieruienust yriaeBoJoB. [loHsATHe 0 OpOoXKEHUSX: KOHEUHBIE MPOAYKTHI, BUBI
OpoxkeHuil (roModepMeHTaTHUBHOE, TeTepodepMEHTATUBHOE MOJIOYHOKHCIIbIE,
MacCJISTHOKUCIIOE U MPOMUOHOBOKKCIOE Oposkenust). L{ukin TpukapOOHOBBIX KHC-
JIOT, TIEPEHOC 3JIEKTPOHOB U OKUCIHUTENbHOE dochopuimpoBanre. Bunbl ana’po6-
HOTO JbIXaHHs U ero 3HaueHue. PotoTpodHbie OaKTEpUH U UX (POTOCHHTETHUYE-
CKUH armapaT, MEXaHW3M OaKTepuaabHOTO (OTOCHHTE3a, (POTOCHHTE3UPYIOIIHE
3eJICHbIC U MypIypHBIE CEPHBIE U HECepHBbIE OAKTEPHH, UX XapaKTEePUCTHKA, TOHO-
pBl Bojiopoaa y ¢oTocuHTe3upyromux Oakrepuil. [lnanobakTepun M OKCUTeHHBIN
(doTocuHTE3. XEMOCUHTE3UPYIOUIUE OAKTEpUU: OCHOBHBIE TPYMIbl, MEXaHU3M XE-
MOCHHTE3a Ha IpUMepe OECLIBETHBIX CEpPHBIX U THOHOBBIX OakTepuil. XKene3obak-
TEPUU: OCHOBHBIE MPEACTABUTEIH IPYIIIIbI, YEXOJIbYAThIE OAKTEPUU.

KosnokBuym 7. Tema: PazHooOpa3ue rpynn rereporpopHbIX 0akTepuid.
Bonpocs! 1u1si TMCbMEHHOTO OTBETA!

OcHOBHBbIE TpyHIbl reTepoTPOPHBIX OakTepuil. CrupaibHble U U30THYTHIE OaKTe-
pun. CrnupoxeTbl: OCOOCHHOCTH CTPOEHHs, OCHOBHbIE mpejctaButTenu. dumym
"IIporeoOakrepus”" kak HanOoJyiee U3yUYEHHas IpyNia MUKPOOPTaHU3MOB, CEMEil-
CTBa SHTEpPOOAKTEpUM, MCEBIOMOHA] , BUOPHOHOB.PunyM "OUpMUKYThI", Xapakx-
TEpPUCTUKA CTAQUIOKOKKOB U Oariil. AKTHHOMHMIIETHI U CXOJHbIE CHUMH OaKTe-
pUU: CTPOCHHE KIETOK M CHOCOOBI pa3MHOKEHHSI, TIPAKTUUECKOE 3HAUYEHUE. PuUK-
KETCHU U XJAMHJIUU - 0co0asi TpyIa MUKpOOOB-TIapa3UTOB, UK PA3MHOXKEHUS.
KosnokBuym 8. Tema: IIpeBpamienue BewmecTrs B NpPHpPOAE NPH YYaCTHH
MHMKPOOpPranu3dmMoB. MHoroo0pa3ue MHKPOOPTraHM3MOB, YYaCTBYKIIHX B
HUKJIaX OMOTeHHBbIX 3JIEMEHTOB.

Bonpocs! u1st TMCbMEHHOTO OTBETa!

MukpoOHoe paznokeHue Kpaxmaia, IeKTHHA U IpYruX yriaeBoaoB. [IpakTuueckoe
3Ha4YeHHE MPOoIeccCOB. AIpoOHOE U aHAa’IPOOHOE pa3IOKEHHE MUKPOOPraHU3MaMu
KJeT4yaTtku (uesmtono3sl). Bo30oyaurtenu mpoueccoB. Ponb MHKpoopraHusmMoB B
OMOJIOrMYecKOM KpYroBopoTe BeulecTB B npupoze. KpyroBopot yriepona B npu-
ponae. Gukcamus CO; B mporeccax Goro- 1 xeMocuHTe3a. Boienenue yriekuc-
JIOTHI TIPU pacrlaje UEUII0JIO3bl U YIrIeBOAOPO10B. KpyroBopoT a3ota B mpUpoIe.
AMMOHM(UKAINS 1 MUKPOOPTAHU3MBI, €€ BhI3bIBaroIne. Hutpuduxarus u BbI3bI-
BaIOIIME €€ MHUKpOOpranusmsl. Jlenutrpudukanus. Mukpobuonornueckas (ukca-
st atMmocepHoro azota. CBOOOIHOKHUBYIIHME adpOOHBIE U aHA3POOHBIE a30TPUK-
caTopbl. MUKpOOHOE OKHCIIEHHE CEPbl M €€ COeIUHEHUN (POTOCHUHTE3UPYIOIIUMHU
U XEMOCHHTE3UpYIOIUMHU OakTepusiMu. BoccranoBienue cyiabhaToB MUKpPOOpra-
HU3MaMH, €T0 TIPUYUHBI U 3HAUCHHE.

KosunokBuym 9. Tema: CTpykTrypHble 1 QyHKIHOHAIbHBIE 0COOCHHOCTHOAK-
TEePUAJBLHOM KJIETKH: FTeHeTHYEeCKHe TPAHC(HOPMAIIUH.

Bonpocs! 1t MMCbMEHHOTO OTBETA!

['eHeTnyeckue pekoMOMHAIUMYN y OaKTEpUiA: MEXaHNU3M BKIIIOUEHHS] T€HETUYECKOTO
MaTepuaia B 0akTepuaibHyl0 XpoMocoMy. Tpanchopmanus y Gakrepuil: mpupona



TpaHncpopmupyromero (aktopa, MeXaHM3M M 3Ha4YeHHE TpaHCHOpMaIHH.
Tpancnykuust y Oakrepuii. Hecnenuduueckas u cnenuduyeckass TpaHCAYKIIHS.
Konsbtoramus y Oakrepuit. ITonopoit dakrop (F- mmazmuma), ero jgoxkaauzarus B
OakTeprabHOU KJIETKE U CBOMCTBA.

KpuTtepun oieHKH KOJIJIOKBHyMA:

- OIIEHKA «OTJIMYHOY» BBICTABIIACTCS, €CIU CTYJIEHT JEMOHCTPUPYET BCECTO-
pOHHEE, CHUCTEMaTH4eCKOoe U IIyOOKOoe 3HaHUEe MaTepuala, yMEeHHEe CBOOOIHO BbI-
MOJTHATH TPAKTUICCKUE 3aTaHUsI YMEET CBOOOHO JIOTHUECKH, apTyMEHTHPOBAHHO,
YETKO U C)KATO M3JIaraTh OTBETHI HAa BOMPOCHI C UCIOJIb30BAHUEM HAYYHOH TEpMHU-
HOJIOTHUU;

- OLICHKA «XOPOIIIO» BBICTABIISIETCS, €CIU CTYJICHT MPOJEMOHCTPUPOBAI XO-
poIlIMEe CUCTEMATHYECKUE 3HAHUSI MaTepuasa, OTBETHI COJIEpP’KAT HEKOTOPYIO He-
TOYHOCTb WJIM HE OTJIMYAKOTCS MTOJTHOTOW U3JI0KECHHUS;

- OLICHKA «YJOBJIETBOPUTEIBLHO» BBICTABISIECTCS, €CJIA CTYAEHT JA€T HEMOJI-
HBIE OTBETHI Ha BOMPOCHI, JOIMYCKAET HETOYHOCTH B POPMYJIUPOBKAX;

- OLICHKA «HEYJOBJIETBOPUTEILHO» BBICTABISIETCS, €CIU CTYIECHT HE MOATO-
TOBWJICSI, HE OTBETHJI Ha BOIPOCHI MJIM OTBETHJI HEMPABUJIBHO; TOKa3aJl cladbie
3HAHMS U IONMYCTUII TPyObIe OMIMOKH

OrneHOYHBIEC CPEACTBA AJII HHBAIMOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHO-
CTSIMH 37I0OPOBBSI BEIOUPAIOTCS C YUETOM MX MHIUBUAYAJIBHBIX TMCUXO(PU3UUECKUX
0COOEHHOCTEM.

— MpU HEOOXOAMMOCTH WHBAJUAAM U JIULIAM C OTPaHUYCHHBIMH BO3MOYKHO-
CTSIMH 3[IOPOBBS MPEAOCTABIISIETCS AOMOIHUTENBHOE BpEMS JIJIsl TOJITOTOBKU OTBE-
Ta;

— IpU IPOBEJCHUM MPOLEAYpPhl OLIEHUBAHUS PE3YyJIbTATOB OOYUYEHHs] WHBA-
JUIOB U JIMI] C OFPAaHUYCHHBIMU BO3MOXHOCTSIMHU 37I0POBbS MpeaycMaTpUBaeTCs
UCIIOJIb30BaHUE TEXHUYECKUX CPEICTB, HEOOXOAUMBIX UM B CBSI3U C UX UHJIUBUIY-
aJIbHBIMH OCOOEHHOCTSIMU;

— MpU HEOOXOJUMOCTH AJisi OOY4YaroIIUXCsl ¢ OrPAaHUYEHHBIMH BO3MOYHO-
CTSIMH 3/10pPOBbSl M1 MHBAJIHMI0OB MPOIIEypa OLEHUBAHUS PE3yIbTaTOB O0YUYEHHUS IO
JUCLMIUIMHE MOXET MPOBOJUTHCS B HECKOJIBKO 3TAIlOB.

[Ipouieaypa olieHMBaHUs PE3yIbTATOB OOYUEHHUs WHBAIUAOB U JIUI] C Orpa-
HUYCHHBIMH BO3MOXHOCTSIMHU 370POBbsSI 10 TUCIUIUIMHE (MOAYIIO) MpeaycMaTpu-
BaeT MpeocTaBlieHne nHpopMaluu B (popmax, afanTUPOBAHHBIX K OTPAHUYEHUSIM
WX 3I0pPOBbS U BOCTIPUATHS HHGOPMAITUH:

JUis uIL ¢ HapyIICHUSIMU 3pEHUSI:

— B IIeYaTHOU (hopMe YBEJIMUEHHBIM HIpU(TOM,

— B (popMe 3JIEKTPOHHOTO TIOKYMEHTA,

JUis U1 ¢ HapyIICHUSAMH CIyXa:

— B IeyaTHo (opme,

— B (popMe 3JIEKTPOHHOTO JIOKYMEHTA.

Jis Au1l ¢ HapyILIEeHUSAMH OTIOPHO-JBUTATEIbHOTO alapara:

— B IeyaTHou (hopme,



— B (popMe JIEKTPOHHOTO TIOKYMEHTA,
JlaHHBIN TIEpeYeHb MOYKET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOH-
TUHT'€HTa 00y4YaroInXCsl.

4.2 ®oHJ OLEHOYHBIX CPEACTB /Jisl MPOBeeHUs NMPOMEKYTOUHON aTTe-
CTallHH.

BOHpOCBI AJIA TIOATOTOBKH K 9K3aMEHY

1. Tlpeamer u 3a1aym MUKPOOHMOJIOTHH, €€ MECTO U POJIb B COBPEMEHHOM OMOJIO-
run. uddepenumanys MUKpOOMOIOTUYECKONW HAYKH IO HEJsIM U OOBEKTaM HC-
cienoBanus. OCHOBHBIE pa3ziesibl MUKPOOUOJIOTHH.

2. 3agaud MUKpPOOHMOJIOTMYECKOW HAyKH. 3HAUEHHE MHUKPOOHOJIOTHU ISl pa3BU-
TUS (PUBUKO-XUMHUYECKON OMOJIOTUH, MEIULIUHBI U CEIbCKOTO XO35HCTBA.

3. OtkpoiTHE MUKPOOOB JIeBEHTYKOM M pabOThI MEPBHIX HCCIEAOBATENCH MUKPO-
OpraHU3MOB.

4. Jlyu Ilactep u ero 3HaueHHEe B pa3BUTUU MUKpoOHMoJioruu. Pemenre Borpoca o
CaMO3apOKIEHUY )KU3HU. Y UEHHE O OpOKEHUH.

5. Pabotsl [lacTepa no u3yuenuro 6osie3Heit BuHa u nuBa. Paspabotka [lactepom
HAYYHBIX IPUHIUIIOB MPOPHIAKTUKN HUHPEKITUOHHBIX 3a00JI€BaHUM.

6. PobGeptr Kox u ero 3HaueHwe B pa3BUTUU MUKPOOMOJIOTHH. 3HAYeHUE PadOT
P.Koxa niist pa3BuTHS MUKPOOMOJIOTMYECKON TEXHUKHU.

7. OcHOBHbIE  dTambl  pa3BUTUS  oOwmWEed  MHKpoOmosioruu.  PaboTel
C.H.Bunorpaackoro, M. beliepunka, B.JI. OMenstHCKOro M Ipyrux McclieioBare-
JEN.

8. ['nmaBHBIC HampaBJICHUS PAa3BUTHS COBPEMEHHOM MHUKPOOMOJIOTHH: (PU3UOIOTH-
4ECKOE, IKOJIOTUYECKOE, MOJIEKYJIIPHO-TEHETUYECKOE.

9. TlonoxeHue MUKpPOOPTaHU3MOB B JKUBOW npupoje. [IpokapuoTHbie U dyKapu-
OTHBIE MUKPOOPIaHU3MBbI; CXOJICTBO U OCHOBHBIE Pa3JInYus.

10. OcHOBHBIE TPUHIUIIBI TAKCOHOMHH TPOKAPHUOT U €€ MECTO B COBPEMEHHOU
OMOJIOTMYECKON CHUCTEMAaTUKe. DKOJOro-(pu3HoIoIruuecKas u (puiioreHeTuueckas
CUCTEMATHUKA MPOKAPHOT.

11. Pasmeps! u popma GakTepuanbHBIX KiIeTOK. O0IIas XxapakTeprucTuKa CTpOSHUS
OaKTepHaIbHON KIICTKH.

12. Knetounas crenka 6aktepuii. CTpoeHHE, XUMUYECKUN COCTaB, (DYHKIIMH KIle-
TOYHOW cTeHKW. bakrepuu 0e3 KieTo4HOW CTeHKHU: L-popMbl OakTepuid, MHKO-
m1a3Mbl. CIM3UCTHIE CIIOU, KANCyJbl U YeXJibl y OakTepuid. X XuMU4eckuil coctaB
Y 3HaYCHUE.

13. Krytuku y Gaktepuil pazMepsl, popMa, CTPOEHUE, YUCIO U B3aMMOPACIIOJIO-
xKeHue. MexaHu3M JBUKEHMS KTYTUKOB. Bopcunku (pumOpum), ux oTauuus u
byHKIUH.



14. Huronnasmaruyeckass memOpana. Ee xumudeckuii coctaB, CTpoeHHE, (PYyHK-
uu. BHyTpUKIeTOUHBIE MEMOpPAHHBIE CTPYKTYPhI y OaKTepuid U X PYHKIUH.

15. Pubocomsbl OakTepuil, UX CTpOCHHE, XUMHUUECKUH cocTaB, pyHkiuu. Cyoneau-
HUlbl pudocoM. [Tonucomel.

16. OcoOeHHOCTH CTPOCHHUS SIIEPHBIX SKBUBAJICHTOB y OakTepuil. bakrepuanbHas
XpoMocoma u ee ctpoeHue. OTiauuus HyKI€OUJ0B OaKTepuidl OT Alep SyKapHoT.
[1ma3muael. THCEPIIMOHHBIE 3JIEMEHTHI U TPAHCIIO30HBI.

17. Ounocniopsl u npyrue mnokosmmecs hopmbl 6akTepuit. CTpoeHHUE SHIAOCTIOP U
npoiiecc ux GopMHUpPOBaHUA. 3HAUCHHE SHOCTIOP y OaKTepuil.

18. Ilpusnaku OakTepuii, yuuTbiBaeMble TP UX Kiaccuukanuu. [lonsitue o Buze,
KyJIbTYpE U IITaMMe OaKTEpU.

19. MonekymnsipHO-TeHETUIECKIEe METOIbI HACHTU(UKAIINHE OaKTepuid. Y cTaHOBIIE-
HUE BUJOBOW NMPUHAICKHOCTH MUKPOOPTaHU3MA.

20. Poct u pa3Butne Gakrepuii. THITBI pa3MHOXKECHHS.

21. Mexanu3M nuTaHus y 6akrepuil. BHekieTouHOe epeBapruBaHie MUTATEIHHBIX
BelecTB. [[pOHMKHOBEHME NMUTATENBHBIX BEUIECTB YEpe3 IUIa3MaTHYECKYH0 MEM-
Opany.

22. Tunbl NMUTaHUS y MUKPOOPraHU3MOB. AyTOTpo(dbl U rereporpodsl. Tursl
ayroTpoHoro nuranus. PoTo- u xemoayToTpopsl. OpranoTpodsl U JIUTOTPODEI.
Bocemb crioco00B KH3HU MPOKAPUOT.

23. Poct 1 pa3BuTHE MUKPOOPTraHU3MOB. [leproanueckoe u HEMPEPHIBHOE KYIbTH-
BUPOBaHUE. 3aKOHOMEPHOCTH POCTA YUCTHIX KYJIbTYp OaKkTepuil mpH Mepuoanye-
CKOM KyJIbTHUBUpOBaHUH. KpuBas pocra.

24. KynbTuBUpOBaHUE MHUKpOOpraHu3MoB. HakomutenbHble KynbTyphl. [IpuHImm
JIEKTUBHOCTHU. YUCTBIE KYJIBTYpbl MUKPOOPIaHU3MOB.

25. McTouHMKY yriiepoja, UCTIONIb3yeMble OakTepusiMu. [loHsITHE ChIphe B MUKPO-
OMOJOrMYECKON POMBIIIIEHHOCTH.

26. VIcTOYHHMKY a30THOTO MUTaHUSl Y MUKpoopraHuzMoB. Daktopsl pocta. [IpoTo-
Tpodsl U aykcoTpodbl. Mictounuku cepsl u pochopa.

27. OCHOBHBIE THIBI Cpell, MPUMEHSIEMbIX B MUKpoOuosoruu. Pacnpenenenue mo
HA3HAYCHHIO, COCTaBYy, KOHCHUCTEHUUH. OCHOBHBIE TpeOOBaHUS K MHUTATEIbHBIM
cpellaM U MPUHLUIBI UX KOHCTPYUPOBAHUS

28. 3aKOHOMEPHOCTH POCTa YUCTHIX KYJIBTYP MHUKPOOPTaHU3MOB MpHU MEPUOANYE-
CKOM KyJIbTUBHpOBaHUU. KpuBas pocTa nepuogndeckoil KyJabTypbl, 0COOEHHOCTH
OTJEJIbHBIX (ha3.

29. Bnugnue BHemHUX (akTopoB (Temieparypa, pH u ap.) Ha Ku3HeAesTelb-
HOCTh OaKTEepHii.

30. Bniussaue TemmepaTypsl Ha pocT Oakrepuil. Vcmonp3oBaHue BBICOKHX TeMIIe-
paTyp AJid cTepuin3auuu. MeToibl CTEpUIN3aliH.



31. Ilactepuzauus u TuHAAIU3aus. [I[puMeHeHre B METUIIMHE U TTPOMBIIIJICHHO-
CTH.

32. DHepreTudeckuil 0OMeH y 0akTepuil U ero CBsi3b C KOHCTPYKTUBHBIM. OCHOB-
HBIE 3TaIlbl PACIIEIIIICHUS YTIEBOIOB.

33. OTHomIeHNEe MHUKPOOOB K KuciIopoxdy. IlyTu momyueHus sHepruu B aHa’poO-
HBIX ¥ a3POOHBIX YCIOBHSIX.

34. AnaspoOHoe pacmieruieane yriaeBogoB. CyOctpaTHoe (dochoprimpoBaHue.
[Tyte OMmOaena-Meiieproda u apyrue HadaidbHbIE IMyTH aHAPOOHOTO paclierie-
HUS YIJIEBOJOB. DHepreTudeckas 3(PQPEeKTUBHOCTh aHA’pOOHOTO pacIIEIICHUS
TJIFOKO3BI.

35. [lonsitue o O6poxkeHusix. Koneunole mpoykThl. Buasl Oposkenuit. MacinsHo-
KHCJIO€ ¥ TIPOITMOHOBOKHUCIIOE OPOIKEHUSI.

36. 'omodepmenTaTuBHOE U reTepodepMeHTaTuBHOE OpoxkeHus. Mx Bo3OyauTe-
mu. [IpakTudeckoe mpuMeHeHue.

37. AspoOHoe paciierieHne MMPOBUHOTPATHOW KUCIOTH. LUK TpukapOOHOBBIX
KHCJIOT, TMEPEHOC JJIEKTPOHOB M OKHUCIUTeNbHOE (ocopuirpoBanue. Boixon
SHEPrUH MPU a3pOOHOM pacCIlEIIICHUH YTIEBOIOB.

38. AspoOHoe u aHadpOOHOE bIXaHHE y MPOKAPUOT. BUibl aHARPOOHOTO ABIXaHUS
U €T0 3HaYCHUE.

39. ®ororpoduBIe OakTepuu M X (HOTOCHHTETHUYSCKHM ammapar. MexaHnu3m Oak-
TepuanbHOro GporocunTesa. OTanuns GoTocuHTe3a OAKTEPUN U PACTCHH.

40. ®OoTOCHHTE3UPYIOIINE 3€JICHbIC U MyPIypPHBIE CEpHBbIE OaKTepHUu, NX XapakKTe-
puctuka. OCOOEHHOCTH CTPOECHMS, LMTOIUIA3MAaTHUYECKUE BKIIIOUEHHUS CEepbl, MX
pOJIb.

41. ®OoTOCUHTE3UPYIOIIME MyPITypHbIE HECEPHbIE OAKTEPUM, UX XapPAKTECPUCTHKA.
JloHops! Bogopoaa y (POTOCUHTE3UPYIOIMINX HECEPHBIX OAKTEPHIA.

42. Ounym "luanobakrepun". CTpoeHHE UX KIETOK U MOJOXKEHHE B CHCTEME Op-
ranu3mMoB. OcobeHHOCTH (POTOCUHTE3a Y IMaHOOAKTEPHUH.

43. XemocuHTtesupyomue daktepun. X ocHOBHBIE TpynIbl. MeXaHu3M XeMOCHH-
te3a. Pabotel C.H.BuHOIrpaackoro no u3y4eHuo XeMOCUHTE3UPYIOINX OaKTepHil.
44. Hurpudunupyromue 6akrepun. Paboter C.H.Bunorpasckoro mo ux BbIelie-
HUIO. 3HaYCHHE HUTPUPHUKAIIIH.

45. XeMOCHHTE3UpYIOIlUe CepHbIe M THOHOBBIE OakTepuu. X posib B mpupojae u
MEXaHHU3M XEMOCHHTE3a.

46. Kenezobakrepuu. OCHOBHBIE TNMPEIACTABUTEIN TPYyIIbl. YexosbyaTble OakTe-
pun. Pabote C.H.Bunorpaackoro nu H.I'.Xo101H0r0 o u3y4eHuto xene3zo0aKre-
puil.



47. OcHoBHbBIE Tpynmbl rerepoTpodubix O6akTepuit. Cnupoxersl. CTpoeHue cru-
POXET M UX OTIWYMS OT Apyrux Oakrepuil. OcHOBHbBIE npeacTaBuTenu. Crnupalib-
HbI€ U U30THYTHIE OaKTEPUH.

48. OGunym "l[Iporeobakrepus” kak Hanbosee U3ydyeHHas IpyIa MUKPOOPraHU3-
MoOB. CeMelicTBa SHTEPOOAKTEPHUH, TICEBIOMOHA]T , BAOPHUOHOB.

49. Ounym "OupmMukyThl". XapakTepucTuka CTadUIOKOKKOB M OaIuiii.

50. OcHOBHBIE TPYIIIBI TeTePOTPOGHBIX OakTepuil. AKTHUHOMHIIETHI M CXOJHBIC
cauMH Oaktepun. CTpoeHHe KIETOK M CIOCOOBI Pa3MHOXKEHUS aKTMHOOAKTEPUH.
[IpakTrHyeckoe 3HaYEHUE.

51. Pukkercun u XjaaMuauu - ocoOas TpyIma MUKpoOoB-mapa3uToB. Llukn pas-
MHO>KEHHUSI.

52. Mukpo6HOe pa3ioxeHHe KpaxMania, IeKTUHA U IPYTuX yrieBoaoB. [IpakTuue-
CKO€ 3HaU€HHUE TPOIIECCOB.

53. AspoOHoe U aHa’poOHOE PA3IOKEHHE MHUKPOOPTaHW3MaMH KieTdaTKd (Ief-
m0J103b1). Bo30ynuTenu mporeccoB. Crob3siye OaKTepuu.

54. Posib MUKPOOPTraHU3MOB B OMOJIOTMYECKOM KPYTOBOPOTE BEIIECTB B IPUPOJIE.
55. Kpyrosoport yraepoaa B npupoae. @ukcaruss CO2 B nponeccax GoTo- U xe-
MOCHHTE3a. BpleneHne yriekucioTsl Ipy pacnaie LEeUIIoJIo3bl U YIIIEeBOAOPO-
JIOB.

56. KpyroBopot azota B npupoje. AMMOHU(UKAINA U MUKPOOPTAaHU3MBI, €€ BBI-
3BIBAIOIIHE.

57. Hutpudukaus U Bbi3biBaromue ee Mukpoopranusmbsl. Paboter C.H. Buno-
IPaJICKOrO MO0 BbIIEIEHNI0 HUTpU(DUKaTOpoB. Jlenurpuduxaius

58. Mukpobuonornyeckas (ukcaius atMmochepHoro azora. CBOOOTHOXKUBYIIHE
a’poOHbBIC U aHAYPOOHBIEC a30TduKcaTopbl. Pob B pupoe.

59. KiryObenbKoBbIe OaKTepuu, UX XapaKTEPUCTUKA, B3AMMOOTHOIIICHUS C PACTEHU-
aMu. Y 100peHUs Ha OCHOBE a30T(HUKCHUPYIOIIUX MUKPOOPTaHU3MOB.

60. MukpoOHOE OKHUCTICHHE Cephl U €€ COeNMHEHUH (DOTOCUHTE3UPYIOMINMHU U Xe-
MOCHHTE3UPYIOIIUMH OaKTEPHUSIMH.

61. BoccranoBienue cyiab(paToB MUKPOOPraHU3MaMHU, €r0 MPUYUHBI U 3HAUYCHUE.
KpyroBoport cepsl B ipupo/ie.

62. 'eneTnueckue pekoMOMHaLuMK y OakTepuil. MexaHus3m BKIIOUEHHs] T€HETHYe-
CKOTO MaTepHuayia B 0aKTEpUAIbHYIO XPOMOCOMY.

63. Tpancpopmanus y 6akrepuii. OnbiTel ['puddurca. Ilpupona tpanchopmupy-
fomiero gakTopa U MexaHu3M Tpanchopmanuu. 3HadeHHE TpaHCHOpMaIHH.

64. Tpancnykuust y Oakrepuil. Hecnenuduyeckas u crneuuduyeckas TpaHCIYK-
IS

65. Konstoranus y 6akrepuii. [lonosoit dakrop (F- mmasmuma), ero goxanusarus
B OaKTepuaabHOU KJIETKE U CBOMCTBA.



Kpurepuu ornieHku 3x3ameHa:

BricTaBiieHre OlIEHOK Ha 3K3aMEHE OCYILECTBIISIETCS HA OCHOBE NPHUHIIUIIOB
OOBEKTHUBHOCTH, CIPABEJIMBOCTH, BCECTOPOHHETO aHAjIW3a YPOBHS 3HAHHWHA CTY-
JICHTOB.

[Ipu BeICTaBICHUH OLIEHKH DK3aMEHATOP YUUTHIBACT:
* 3HaHue (HaKTHUYECKOT0 MaTepHuaya Mo NporpaMMe, B TOM YHUCIIe; 3HaHHe 00s3a-
TEJIBLHOW JINTEpPaTypPhl, COBPEMEHHBIX MyOIHMKAIIUNA 10 MPOrpaMMe Kypca, a TakKe
UCTOPUU HAYKU;
* CTENeHb aKTUBHOCTHU CTYJICHTA Ha 3aHITHSIX;
* JIOTHUKY, CTPYKTYpPY, CTHJIb OTBETA; KYJIbTYpYy pPE€UYH, MaHEpPy OOILICHHUS;
* TOTOBHOCTh K JUCKYCCHH, apTyMEHTHUPOBAHHOCTh OTBETA; YPOBEHb CAMOCTOS-
TEJILHOT'O MBIIIJICHUS; YMEHUE MIPUIIOKUTH TEOPUIO K MPAKTUKE.

O1eHKa «OTIIMYHOY.
O1eHKa «OTJIUYHO» CTABUTCS CTYJIEHTY, OTBET KOTOPOTO COJICPKHUT:
* T1iyOOKO€ 3HaHWE MPOrPaMMHOI0 MaTepuasa, a TAKXK€ OCHOBHOT'O COJEPIKAHUS
¥ HOBAIUH JICKIIMOHHOTO Kypca M0 CPaBHEHUIO C y4eOHOU JIUTEepaTypoil;
* 3HAHUE KOHIIENTYaJIbHO-MOHITUHHOTIO ammapara BCEro Kypca;
* 3HaHUE MOHOTPa(UUYECKOU JUTEPATYPHI IO KYpCy,
a TaKXKe CBUJIETEIBCTBYET O CIIOCOOHOCTH:
*  CaMOCTOATEJIbHO KPUTHUYECKH OLIEHUBATh OCHOBHBIE MTOJIOKEHHUS Kypca;
*  YBSA3BIBATb TEOPHUIO C MPAKTUKOM.
OlleHKa «OTJIMYHO» HE CTaBUTCS B CIy4asX OTCYTCTBHUSI aKTUBHOTO y4acTHS CTY-
JIeHTa B y4eOHOU paboTe Ha 3aHATHUAX, & TAK)KE HETPABWIBHBIX OTBETOB HA JIOMOJI-
HUTEJIbHBIE BOIPOCHI MPENO/1aBaTeNsl.

OneHka «XopoIioy.
OneHka «XOpoIl0» CTAaBUTCS CTYJEHTY, OTBET KOTOPOIO CBUJIETEIbCTBYET:
* 0 IOJIHOM 3HAaHWHU MaTepHalia 1Mo NPOrpaMMe;
* 0 3HAaHWM PEKOMEHJIOBAHHOU JIUTEPATYPHI,
* a TaKkXXe COJIEPXKUT B 1I€JIOM MPaBUWIbHOE, HO HE BCETJa TOUHOE U apryMEHTH-
POBaHHOE W3JI0KEHHE MaTepuaa.
OneHka «XOpOoILI0» HE CTABUTCS B CIIy4ae OTCYTCTBUA y CTYJEHTAa TOHUMAHUS U3-
JaraemMoro OTBETA.

OneHka «y10BIETBOPUTEIIBHO.
O1ueHKa «yJI0BJIETBOPUTEIIBHO» CTABUTCS CTYIEHTY, OTBET KOTOPOI'O COAEPKUT:
* TIOBEPXHOCTHBIE 3HAHUS BAXKHEUIIMX Ppa3JeiIoB MPOrPAMMBI U COJIEPKAHUS
JIEKLIMOHHOTO Kypca;
* 3aTPYJHEHHS C HCIOJIH30BaHWEM HAYyYHO-TIOHSATUITHOTO anmnapara U TEPMHUHO-
JIOTHH KypcCa;
* CTpPEMJICHHE JIOTUYECKH YETKO MOCTPOUTH OTBET, a TAK)KE CBUJICTEIILCTBYET O
BO3MOKHOCTH MOCTEAYIOIIETO0 O0yUEHHUS.

OneHka «HEeyAOBJIETBOPUTEIIHHO.

OneHKa «HEYAOBJIETBOPUTENBHO» CTABUTCSA CTYAEHTY, UMEIOIIEMY CYIIe-
CTBEHHBIC MPOOENbl B 3HAHUM OCHOBHOTO MaTepuaja Mo mporpamme, a Takxke J10-
MyCTUBILIEMY MPUHIIMITHATBHBIE OIIMOKHU MTPU U3JIOKEHUU MaTepHaa.



OreHOYHBIE CPECTBA JIJISl HHBAIHIOB M JIUI] C OTPAHUYCHHBIMU BO3MOYKHO-
CTSIMU 37I0POBBSI BBIOUPAIOTCS C YYETOM UX MHAMBUAYATBHBIX MCUXO(U3UUYECKUX
OCOOCHHOCTEH.

— IpU HEOOXOAMMOCTH WHBAJIUJAM U JIUIIAM C OTPAHUYEHHBIMH BO3MOKHO-
CTSIMU 37I0POBbS TIPEIOCTABIISAETCS TOMOJIHUTEILHOE BpeMs JIJIsi OJTOTOBKH OTBeE-
Ta Ha YK3aMEH€E;

— MPHU MPOBEJECHUU MPOIEAYPhl OLICHUBAHUS PE3YJIbTATOB OOYYEHHS] WHBa-
JUAOB W JIWI[ C OTPAHUYCHHBIMUA BO3MOXXHOCTSIMHU 370POBBS MPEAYCMATPUBACTCS
WCITOJIb30BAHUE TEXHUYECKUX CPENICTB, HEOOXOIUMBIX M B CBSI3U C UX UHIUBHUIY-
aJbHBIMHA OCOOCHHOCTSIMU;

— TIPU HEOOXOIUMOCTH TSI OOYYaIOIMUXCS C OTPAaHUYCHHBIMA BO3MOKHO-
CTSIMU 37I0POBbS U MHBAIHJIOB TIPOIICypa OIICHUBAHUS PE3yIbTaTOB O0yUEHHUS T10
JTUCITUTIIMHE MOKET TTPOBOJUTHCS B HECKOJIBKO ATAIOB.

[Ipouienypa olieHUBaHUSI PE3YJIHTATOB OOyUEHUS] MHBAJIUAOB M JIUIl C Orpa-
HUYEHHBIMH BO3MO>KHOCTSIMHU 3/IOPOBbSI 110 TUCHUILIMHE (MOJYJII0) MPeAyCMaTpH-
BaeT NpejocTaBieHne nHbopmanuu B Gopmax, alaliTUPOBAHHBIX K OTPAaHUYCHHSIM
WX 37I0POBBSI U BOCIIPUATHUS UH(DOPMAITIH:

JUist vt ¢ HApyIIEHUSIMU 3PEHUS:

— B IIeYaTHOU (hopMe YBEIIMYEHHBIM MIPUDTOM,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JIns un ¢ HapyIIEHHUSIMU CITyXa:

— B IeyatHou opme,

— B (popMe AIEKTPOHHOTO IOKYMEHTA.

J1st TUTT ¢ HapyIIIEHUSIMA OTIOPHO-/IBUTATEILHOTO ammapara:

— B IeyatHou opme,

— B (hopMe IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIM MepeyeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOH-
TUHTEHTa 00yYarOIINXCA.

5. IlepeyeHb OCHOBHOM M JIONOJIHUTEJILHON y4eOHOIl JUTEepaTypbl, He-
00XOIMMOIi 115l OCBOEHUSI TUCIMIIIMHBI (MOTYJIs).

5.1 OcHoBHasi TUTEpPaTypa:
1. Hetpycos, A. 1I. MukpoOuonorusi: Teopus u npaktuka B 2 4. Yacte 1 : yueOHUK
it OakanaBpuara u Mmaructparypsl / A. M. Herpycos, U. b. KotoBa. — M. : U3-
natenbcTBO FOpaiit, 2018. — 333 ¢. — (Cepus : bakanaBp u maructp. AkajaemMu-
YECKUU KypC). — ISBN 978-5-534-03805-7.https://biblio-
online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52C9DAF
2. Hetpycos, A. . MukpoOuosnorus: Teopus 1 mpaktuka B 2 4. HacTs 2 : yuyeOHHK
it OakanaBpuara u Mmaructparypsl / A. M. Herpycos, U. b. KotoBa. — M. : U3-
natenbcTBO FOpaiit, 2018. — 312 ¢. — (Cepus : bakanaBp u maructp.
AkanemMudecKuit KypC). — ISBN 978-5-534-03806-4.https://biblio-
online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2
3. Emues, BceBonon TuxonoBuu.Muxpobuosnorus [Tekct] : yueOHuk s Oaka-
naspoB / B. T. Emues, E. H. Mumyctus. - 8- u3a., ucnp. u gom. - Mocksa :



https://biblio-online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52C9DAF
https://biblio-online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52C9DAF
https://biblio-online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2
https://biblio-online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2

FOpaiit, 2014. - 445 c. : wn. - (bakamaBp. YrayOneHHsiii kypc). - bubmuorp.: c.
427. - ISBN 9785991630191 : 596.42.

JIns OCBOEHMSI NHUCHMIUIMHBI MHBAIWAAMU M JUUAMH C OrPaHUYEHHBIMU
BO3MOKHOCTSIMHU 3J0POBbSI UMEIOTCS U3JJaHUS B 3JIEKTPOHHOM BHUJE B AJIEKTPOHHO-
OoubmoTeuHbIx cucteMax «Jlaub» u «tOpaiT».

JlonmoIHUTe IbHAS JIMTEpaTypa:

1. UBmmna, Upuna bopucosna. bonbioit mpaktukym "Mukpoouonorus" [Teker] :
yaeOHoe mocobue aiis ctynenToB By3oB / M. b. UBmmna. - Cankr-IletepOypr :
[IpocnekT Hayku, 2014. - 108 c. : wi1. - bubnuorp. B KoHIIe 3a1a4. - bubnuorp.: c.
92-94. - ISBN 9785903090976 : 521.50. (20 5k3.)

2. 3103uHa, O.B. Obmas mukpoOuosiorus : 1adboparopusii mpaktukyMm / O.B. 310-
3uHa ; MuHHcTepcTBO 00pa3zoBanus U Hayku Poccuiickoit @enepanmu, Oenepaiib-
HOE€ roCyJIapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKIEHNUE BBICIIETO MPO-
(deccuonanbHOro oopazoBanus «Tam-00BCKHIT rOCY1apCTBEHHBIN TEXHUYECKHMA
yHuBepcuteT». - Tam6oB : M3aatensctBo ®I'BOY BIIO «TI'TY», 2015.-82 c. :
ui. - bu6n. B kH. - ISBN 978-5-8265-1431-3 ; To e [DneKTpoH-HBIN pecypc]. -
URL.: https://biblioclub.ru/index.php?page=book&id=445121.

3. HetpycoB A.. Mukpo6uosiorust [TekcT] : ydeOHUK AJIs CTYJICHTOB BY30B / A.
W. Hetpycos, U. b. Kotoga. - 2-e uzn., crep. - M. : Akagemus, 2007. - 350 c. (15
DK3.)

4. CoBpemenHast Mukpoouosnorus. [Ipokapuotsl : [yueOnoe nocobue]: B2 1. T. 1/
IOJI pen. 178 Jlenrenepa, I'. Ipesca, I'. [llnerens ; nep. ¢ anrin. U. A. bepra u nip.
nox pen. A. . Herpyco-Ba u T. C. Unbunoii ; [C. Aaxes u ap.]. - M. : Mup, 2005.
- 654 c., [8] . wn. - (JIyumuii 3apy-0exHbIi yueOHUK). - bubnuorp. B KOHIIE TJIaB.
- ISBN 503003707. - ISBN 5030037063. - ISBN 3131084111 : 1415 p. 70 k. (49
DK3.)

5. CoBpeMenHast MuKpoouosorus. [TpokapuoTsr : [yue6Hoe mocodue] : B2 1. T. 2/
oz pex. W. Jlenrenepa, I'. Ipesca, I'. Illnerens ; nep. ¢ anri. M. B. Andeposoi,
A. B. Jlebenuncko-ro u K. JI. TapacoBa nog pean. A. 1. Herpycosa ; [A. byt u
ap.]. - M. : Mup, 2005. - 493 c., [12] n. wi. - (Jlyummii 3apyOexHblid y4eOHUK). -
bubmuorp. B konme rmas. - ISBN 50300370X. - ISBN 5030037063. - ISBN
3131084111. (50 7k3.)

5.3. Ilepuoanyeckue u3IaHMs:

No ITepuo- Mecto
3a KakWe TOHbI

1/ | Ha3Banue n3ganus IIUYHOCTD XpaHe-
XPaHUTCS

BbIXO/Ma (B HUS



https://biblioclub.ru/index.php?page=book&id=445121

roj)
1 | Mukpob6uosiorus 6 1944-2016 93
_ 1956-1983,
Bectuuk MI'Y. Cepusi: buonorus 4 1987-2016 u3
4 Knunnueckas u naboparopHas nua- 12 2001-2016 0
THOCTHKA
5 | Mukonorus ¥ UTONATONOTHS 6 2001-2016 93
6 | MukpoOHOJIOTHYECKUM KypHa 6 1987-2016 93
7/ | MonexysipHasi OMOJIOTHs 6 1978-2016 93
8 | buorexHomnorus 6 1996-2016 93
Nzsectus PAH Cepust: buonoruue- 1936, 1944-
9 6 4/3
cKas 2013
10 [IpuknagHas OMOXUMHUS U MHKPOOHO- 6 1968-2016 s
JoTus
buonorusa. PedepatuBnblil KypHa. B
11 BUHUTH 1970-2013 3an PXK

6. Ilepeyenn pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAUMBIX /1JI51 0CBOEHHUA TUCUMILINHBI (MOTYJIs1).
1. www.kubsu.ru - odunmansHbiii caiit KyOaHCKOro TrocyaapCTBEHHOTO

YHUBEPCUTETA,;
2. http://www.biorosinfo.ru/ - opunmansHbIil caldT 00mECTBA OHOTEXHOJIOTOB
Poccun nmenn H0.A. OBUMHHHKOBA

3. http://www.cbio.ru/ - uatepueT-xypHan "Kommepueckas OMOTEXHOIOTHS";

4. http://www.genetika.ru/journal/ -  odurmanbHeli  calT  KypHaIa
"buorexnomorus'";
5. http://www.ibp-ran.ru/main.php - odunManeHBIi  CalT  HWHCTUTYTA

OMOJIOTMYECKOT0 MPUOOPOCTPOEHUS C OMBITHBIM MPOU3BOACTBOM PAH;
6. http://www.genetika.ru/ - odunmaneasiii caiit ®I'YII ['ocynapcTBeHHBIH
HAay4YHO-HMCCJIEIOBATEIBCKOINO WHCTUTYTAa T€HETUKHA M CEJIEKIUU MPOMBIIUIEHHBIX

MHUKpoopranu3moB (MockBa)

7. DnexTpoHHas onbmuoTeuHast cucrema eLIBRARY.RU
(http://www.elibrary.ru)
8. DnexTpoHHas OonboTeyHas crucTema M37aTeNIbCTBA "Jlanp"

http://e.lanbook.com

7. Meroanyeckue YKazaHusi JJIA O0y4YalOIIUXCHA IO OCBOEHHMIO
AUCUUILINHBI .

Jlekumus:

PaGora Ha Jekiuu SBIASETCS OYECHb BaXKHBIM BHJOM CTYACHYECKOU
JESITEIbHOCTH JJ1s1 U3yYEHUS JUCHMIUINHBL, T.K. HA JICKIIUU MPOUCXOJIUT HE TOJBKO
COOOIIIEHUE HOBBIX 3HAHWUM, HO M CHUCTEMaTHh3alus U 000OIIEeHHE HAKOIIJIEHHBIX
3HaHWH, (OPMHpPOBAHWE HA UMX OCHOBE WJICWHBIX B3TISI0B, YOCKICHUIA,



http://www.kubsu.ru/
http://www.biorosinfo.ru/
http://www.cbio.ru/
http://www.genetika.ru/journal/
http://www.ibp-ran.ru/main.php
http://www.genetika.ru/
http://www.elibrary.ru/
http://e.lanbook.com/

MHUPOBO33pEHUS, Pa3BUTHE IMO3HABATENbHBIX M MPO(ECCHOHATBHBIX HWHTEPECOB.
JlexTop OpHEHTHPYET CTYACHTOB B yueOHOM Marepuane. Kpatkue 3amnucu iekuui
(KOHCIIEKTUPOBAaHKE) IOMOTae€T YCBOUTh MaTepual.

Hanucanne KoHCHekTa JEKUMH: KpaTKO, CXEMaTHUYHO, IOCIEA0BATEIbHO
(uKCHpPOBaTh OCHOBHBIE IOJOXKEHUS, BBIBOJBI, (OPMYIUPOBKH, OOOOIIECHMS;
IIOMEYaTh BaXXHBIE MBICIH, BBLACIATh KIKOYEBBIE CJIOBA, TepMUHBL. KoHcmekr
Jdydllle TOApa3feNiaTh Ha IyHKTbI, naparpadsl, coOII0Aas KpacHYI CTPOKY.
[IpuHLMNIUATBHBIE MECTa, OMpeAeNieHus, (OpMyIbl CIEAYeT COMPOBOXKAATH
3aMEUaHHUSIMH: «BAXKHO», «0OCO00 BaXXHO», «XOPOIIO 3aMOMHUTBHY W T.I. WIH
NoYepKUBaTh KpacHoW pyukoi. llemecooOpa3no paszpabotaTh COOCTBEHHYIO
CHUMBOJIUKY, COKpAIIEHHUs CJIOB, YTO IMO3BOJIUT CKOHIICHTPUPOBATh BHUMaHHE Ha
BaXHBIX cBeJeHUsX. [IpocnyninBanre u 3amuch JEKIIMA MOXXHO TPOU3BOAUTH MPU
MIOMOILM COBPEMEHHBIX YCTPOUCTB (IUKTO(POH, HOYTOYK, HETOYK U T.1I.). PaboTas
HaJl KOHCTIEKTOM JIEKIMI, BCET1a CIey€eT UCIOIb30BaTh HE TOJIBKO YUeOHUK, HO U
Ty JIUTEPATypy, KOTOPYIO JOIOJHUTEIBHO PEKOMEHJIOBAN JIEKTOP, B TOM YHUCIE
NEpUOANYECKUE HM3JaHMsI COOTBETCTBYIOIIEH HampaBieHHocTu. [lo pesynbraTtam
paboThl C KOHCHEKTOM JIEKIMH CJeIyeT OO0O3HAauUTh BOIPOCHI, TEPMHUHBI,
MaTepuai, KOTOPbIM BBI3BIBAET TPYIHOCTH, IOMETUTD U MOIBITATHCS HAUTH OTBET B
pexkomeHnayemon nuteparype. Eciu camocTosiTenbHO HE yaaeTcsl pa3oOparbes B
MaTepuaiue, Heo0XoaquMo chOpMyJIMPOBaTh BOMPOC U 3aJaTh MPENOJaBaTENIO Ha
KOHCYJIbTAIlH, HAa TPAKTHUYECKOM 3aHSTUH, Ha OOLICHHWH B KOHTAKTHBHIC YaChI.
JIeKIMOHHBIN MaTepHuan SBJIseTCs 0a30BBIM, C KOTOPOro HEOOXOAMMO HaudaTh
OCBOEHHE COOTBETCTBYIOILIETO pa3fiesia uiu TeMbl. [nan noAroToBKM K JIEKIMHU:

. 03HAKOMHTBCS C TEMOMU JICKITUH

. O03HAKOMMTBCS C IPEI0KEHHBIMU BOIIPOCAMU
. M3YYHUTh COOTBETCTBYIOIIAN MaTepual

. O3HAKOMHUTBCS C JIUTEPATYPOH O TEME

JlaGopaTopHbie padoThI

B mpoiiecce moAroToBku K 1a00paTOpHON pabOTEHEOOXOIUMO 03HAKOMUTh-
csi ¢ pabouell mporpaMMoil TMCHUIUIMHBI, TEMaMU U IJIaHAMU J1a0OpaTOpHBIX 3a-
HATUH, yaensis oco00oe BHUMaHUE ILENsIM M 3aJadaM, CTPYKTYpE M COAEpIKaHMIO
JUCLMIUIMHBL, TPOBECTH aHAJIU3 OCHOBHOM YYEOHOM JIUTEpaTypbl, MOCJE Yero pa-
00TaTh C PEKOMEHJOBAaHHOW [OMOJIHUTEIBHON JuTeparypoi. IIpu ycTHOM BBI-
CTYILJIEHUU TI0 KOHTPOJBHBIM BOIPOCAM JJAOOPATOPHOTO 3aHATHS HYKHO M3JIararhb
(He uMTaTh) MaTepHall BBICTYIUIEHUS CBOOOAHO. HeoOXonMMo KOHLIEHTPUPOBATH
CBOE BHMMaHHE Ha TOM, YTO BBICTYIUUICHHUE OOpalIEHO K ayJJUTOPUH, a HE K MPETo-
JaBaTemio, T.K. 3TO 3HAYMMBIA acnekT npodeccroHanbHbIX KommereHuui. Ilo
OKOHYAaHHUM J1a0OPATOPHOTO 3aHSATHUS CIIEYEeT MOBTOPUTH BBIBOJbI, CKOHCTPYHPO-
BaHHBIE B XOJI€ YCTHOTO OIIPOCA, MPOCIEANB JOTUKY UX MOCTPOCHHMS, OTMETHB I10-
JIOKEHHS, JIEKAIIUE B UX OCHOBE. J[JI1 3TOr0 B TE€YEHUE ONpPOCca IPYTUX ydaluxcs
CIIElyeT JenaTh MOMETKH. boyee Toro, B cirydae HETOYHOCTEW U (MJIM) HEMTOHUMA-
HUSl KaKoro-immbo BOIpOca MPOWIEHHOTO MaTepuana cleAyeT OOpaTHThCs K Mpe-
MOJIaBaTENI0 I MOJTYYeHHUs] HEOOXOAMMOW KOHCYJIbTAllMU U Pa3bsCHEHUS BO3-
HUKIIeH cutyarui. Cxema moIr0TOBKY K JJab0paTOpHBIM padoTaMm:



® 03HAKOMHTHCS C TEMOM, LENbIO U 3a/la4aMu padOThI

® PacCMOTPETH MPEAJIOKEHHBIE BOIIPOCHI

® U3YYUTH JCKIMOHHBIN MaTepuai, OCHOBHYIO U JOMOJHUTEIbHYIO JIH-
TepaTypy

® O03HAKOMUTHCS C MPAKTUYECKUMH 3aJJaHUSIMU U XOJIOM MX BBINOJIHE-
HUS

03HAKOMUTHCS C 000PYI0BAHUEM 3aHSTHUS

BBITIOJTHATD 33/IaHHSI B COOTBETCTBHH C XOJIOM PaOOTHI
MUCbMEHHO O(POPMUTH BHITIOJIHEHHYIO padoTy
MOJIBECTH UTOT U CJIeJaTh CTPYKTYPUPOBAHHbBIE BBIBOIbI

CamocrosiTesibHasA padoTa
CamocrosiTenbHasi paboTa CTYJACHTOB AMCIUIUIMHE OCYIIECTBIISIETCS C IIe-

JBI0 YTIYOJICHUS, PACIIUPEHUs, CUCTEMAaTU3AIMU U 3aKPEIUICHUS MOJyYEHHBIX
TEOPETUUYECKUX 3HAHUU, (POPMUPOBAHKS YMEHUN HCIOIH30BaTh JOKYMEHTAILIUIO U
CIEIUAIIBHYIO JINTEPATYPY, PA3BUTHUS MMO3HABATEIbHBIX CIIOCOOHOCTEN U aKTUBHO-
CTH, a Takxke (OPMUPOBAHUS CAMOCTOSTEIIBHOTO MBIILICHUSI, CIIOCOOHOCTEN K ca-
MOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CAMOpPEAIU3alliH, Pa3BUTUSA HUCCIEH0-
BaTeJIbCKUX yMeHMU. [lepen BhIMOJHEHUEM CAaMOCTOSITENHLHOM paboThl HEOOXOIU-
MO YE€TKO MOHUMATh LN U 3a/1aud pabdoThl, CPOKU BHITIOJIHEHUSI, OPUCHTUPOBOU-
HBI 00BEM, OCHOBHBIE TPEOOBAHUS K pe3yJibTaTaM paboThl, KpUTepuu olleHKU. Bo
BpEMs BBITIOJIHEHUSI CAMOCTOSITEIbHONW pabOThl MPEnoaaBaTesib MOXKET MPOBOAUTH
KoHCyJbTali. KOHTPOJIb pe3ynbTaToB CaMOCTOSITENHHONM PabOThI CTYJAEHTOB MO-
JKET OCYIIECTBIATHCS B NMHCHbMEHHOH, YCTHOH MIIM cMellaHHOW (opme, ¢ mpen-
CTaBJICHUEM IPOJIyKTa TBOPUECKOMN AEATENBHOCTU CTyAeHTa. B kaduectBe hopm u
METOJ/IOB KOHTPOJISI CAMOCTOSITENIbHOW pabOThl CTYACHTOB MOTYT OBITh MCIOJIB30-
BaHbI JIa0OPATOPHBIC 3aHATUS, KOJUIOKBUYMBI, TECTUPOBAHHUE, CAMOOTUYETHI, KOH-
TpOJIbHBIE PadOThI U Ap. KputepusiMmu onieHKH pe3ysbTaTOB CaMOCTOSITEILHOMN pa-
OOTBHI CTyJAECHTA SIBJISIIOTCS: YPOBEHb OCBOCHUS CTYJEHTOM y4eOHOro maTepuana;
YMEHUS CTYAECHTA UCIOJIb30BATh TEOPETUUECKUE 3HAHUS MPU BHIITOJIHCHUU WHIU-
BUJIyQJIbHBIX 3alaHHil; C(POPMUPOBAHHOCTH OOUIEYYEOHBIX YMEHHUI; 00OCHOBaH-
HOCTbh U YETKOCTb U3JIOKEHHSI OTBETa; 0(hOpMIICHHUE MaTepralia B COOTBETCTBUHU C
TpeboBaHusMu. [1nan moAroTOBKU:

® U3YYUTh COOTBETCTBYIOIIUH JIEKIMOHHBIN MaTEpHUAIL

® U3YYUTh OCHOBHYIO JIUTEPATYPY IO TEME

® U3YYUTh JOMOJHUTEIBHYIO JIUTEPATYPY MO TEME

e 0(hOpPMHUTH BBHITIOJHEHHYIO Pa0OTy MUCHMEHHO WJIM B BUJC MPE3CHTA-

MU B 3aBUCUMOCTH OT 3aJIaHUs
® CJENaTh CTPYKTYPUPOBAHHBIE BBIBOIBI.

IToaroroBka K 3K3aMeHy

[Ipy TOATOTOBKE K OHK3aMEHY HEOOXOJIUMO OpPHUEHTUPOBATHCS Ha
KOHCHEKTHI JICKIIUHA, pabouyro mporpaMMy JTUCIHUIUIMHBI, HOPMAaTUBHYIO, YYEOHYIO
1 PEKOMEHYEMYIO JIUTEpaTypy. OCHOBHOE B MOATOTOBKE K CAadye 3K3aME€Ha - 3TO



MOBTOPEHHE BCET0 MaTepHasia AUCIUILUIMHBI, 0 KOTOPOMY HEOOXOIMMO CIaBaTh
sk3ameH. [Ipu moAroroBke K cjadye SK3aMeHa Bech 00beM paboOThl HYKHO
pacmpenensaTb paBHOMEpPHO IO  JHAM, OTBEACHHBIM I  TOJATOTOBKH,
KOHTPOJIMPOBAaTh KaXXJIbI JIeHb BBHINIOJHEHHWE HamMedeHHOW paboTel. B mepuon
MOJATOTOBKM K DSK3aMEHY CTYJIEHT BHOBb OOpaiaercs K YyxXe H3YYeHHOMY
(npoitneHHOMY) yuyeOHOMY Martepuany. [loaroroBka BKIIIOYaeT B ce0sl TpH dTarma:
caMOCTOATeNIbHAs padoTa B TEYECHUE CEMECTpa; HEMOCPEICTBEHHAs MOATrOTOBKA B
JIHU, TPEIIIESCTBYIONIME SK3aMEHY MO TeMaM Kypca; MOATOTOBKAa K OTBETY Ha
3aJaHusl, cojepXamuecs B Owierax. OK3aMeH MpPOBOAUTCS 1O Ouieram,
OXBaTHIBAIOIIMM BECh MPOUICHHBIM MaTepuana AUCHUIUIMHBI, BKJIKOYas BOMPOCHI,
OTBEJICHHBIE ISl CAMOCTOSITEILHOTO M3yueHus. J[Jis yClemHon cjauyn yKa3aHHbIe
B paboueii mporpamme (HopMHUpyeMble KOMIIETCHIIMA B PE3YyJIbTAaTe OCBOCHHS
JUCHUIUIMHBL JIOJDKHBI OBITH TPOJIEMOHCTPUPOBAHBI, TOTOBUTHCS K HK3aMEHY
HE00XO0MMO HAaYMHATh C MEPBOMU JICKIIUU.

IHoaroroBka npe3eHTanuii:

®  3HAaKOMHUTHCS C TEMOM, LEBIO U 3aJa4aMHU

®  COCTaBUTH IUIAH MPE3EHTALMN COTJIACHO OCBOEHHOMY TEOPETHYECKOMY MaTe-
puaiy

®  [IPOU3BECTHU IOMCK B JIEKIIMOHHOM MaTepualie, OCHOBHOU U JIONOJHUTEIbHON

auTeparype pakTUYecKOoro Marepuaa 1mno Teme

MIPOU3BECTU MOUCK WIITIOCTPATUBHOIO MAaTEpHUAIa B CETU "MHTEPHET"

COCTaBUTh MPE3CHTALMIO MTPY MOMOIIH crienrain3upoBaHHoro 10

COCTaBUTh JIOKJIaJ] MO WILUIFOCTPATUBHOMY MaTE€pUATy MIPE3CHTAIUN

OTPENETUPOBATH MPE3CHTALMIO NIEPE]] CaueH

KossiokBuymbI:

O03HAKOMMTBCS C TEMOW U BOITPOCAMH KOJUIOKBUyMa

M3YUYUTh JIEKIIMOHHBIN MaTepual

M3YyYHUTh OCHOBHYIO JINTEPATYPY 10 TEME

V3YYHUTh JOIOJIHUTEIBHYIO JIUTEPATYPY 110 TEME

HamucaTh OTBET HA NPEJIOKEHHBIN BOIPOC

00bEeM MUCHMEHHOI'0 OTBETa OT 3 10 4 CTpaHUIl, BpeMs BBINOJHEHUS 10 90
MUHYT

B ocBoeHMM AMCUMIUIMHBI MHBIMJAMH W JIMIAMHU C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMHU 370pPOBbsI OOJIBIIIOE 3HAYCHHE MMEET MHIUBUIyajbHas ydeOHas
paboTa (KOHCYJbTAIMH ) — TOTIOJHUTENIbHOE pa3bsiCHEHNE YUeOHOT0 MaTepuaia.

WuauBuayanbHble KOHCYNbTAllMM 1O MPEAMETY SBISAIOTCS  Ba)XXHBIM
(dakTopoM, CHOCOOCTBYIOLIUM HHIUBUAYyaIH3alMd OOY4YEHHUS M YCTAHOBJICHHIO
BOCTIUTATEIILHOTO KOHTAKTa MEXKIY MPENoaBaTeieM U 00yJaroIMMCst HHBAJIUIOM
WM JIUIIOM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 370POBBSI.

8. IlepeueHr HH(POPMAIUMOHHBIX TEXHOJOIWil, WHCHOJb3yeMbIX MpPH
OCYIIECTBJIEHHMH 00PA30BATEJIbHOI0 MPOLECCA MO0 TUCHHUILINHE (MOTYJIIO).



8.1 Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHIA.

— KoHCynpTHpOBaHKE MOCPEICTBOM 3JIEKTPOHHOU IMOYTHI.

— Mcnonp30BaHue 3JIEKTPOHHBIX MPE3eHTAIMI MTpU MPOBEAECHUH JabopaTop-
HBIX 3aHATUM.
— I'pynnupoBka MHGOPMAIIMOHHBIX MOTOKOB U OOMEH WH(popmalueil mo-
CPEACTBOM MECCEHIKEPOB.

8.2 Ilepeyenb HE0OXOAUMOT0 IPOTPAMMHOI0 O0ecCIIedeHUs.

— [IporpamMmsl, JEMOHCTPALIMK BUJIE0 MATEPHAIIOB (IPOUTPHIBATETD «

No No norosopa [TepedeHp JIMIIEH3MOHHOTO MPOTPAMMHOTO O0ECTICYCHUS
n/m
1. | Ne73-AD®/223-03/2018
Cornamenue Microsoft
ESS 72569510 Microsoft Windows 8, 10
2. | Ne73-ADD/223-D3/2018
Cornamenne Microsoft
ESS 72569510 Microsoft Office Professional Plus
3. Hor. Ne344/145 ot [IpenocraBiieHne HEUCKIIOYUTEIbHBIX UMYIIIECTBEHHBIX ITPaB
28.06.2018 Ha MCIIOJIb30BaHUE TPOTPAMMHOI0 00eCTIedeHUs «AHTHUILIATH-
aT» Ha OJUH o
4. | Koutpakt Ne74-AD®d/44- | Beccpounast nuiieH3us Ha 25 nonb3oBaresneii: StatSoft Statistica
®3/2017 ot 05.12.2017 | Ultimate Academic for Windows 10 Russian/13 English Cere-
Bas Bepcus (Concurrent User)
8.3I1lepeyeHb HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
— «Koncynprant I1nrocy,
— «["apanmy.
9. MarepuajibHO-TeXHU4YecKast 0a3a, He00OXoaMMas AJIs1 OCYIIEeCTBJICHHUS
00pa30BaTeJIbHOI0 NMPOLECCa MO AUCHHUILINHE (MOAYJII0).
Ne| Buz paGot MarepuanbHO-TEXHUYECKOE OOeCredeHne JTUCIUTLIAHBI
(MOmyJIs) M1 OCHAIIIEHHOCTh
1.| JlexkuuoHHbIe Aynutopun 422, 425, OCHalll€HHbIE NPE3EHTAllMOHHOMN
3aHATHS TEXHUKOU  (TIPOEKTOp, DKpaH, KOMIIBIOTEP/HOYTOYK,
ayAuOCUCTEMA) M COOTBETCTBYIOIIUM IPOTPaMMHBIM
ob6ecnieuennem (I10).
2.| JIaboparopubie | Aymutopus 412 ocHaieHHass MUKPOOHOJIOTUUECKAM 000pYI0-
3aHATUA BaHMeM (OaKTEpHOJIOTHs), MPE3EHTAIMOHHON TEXHUKOHN (Ipo-
€KTOp, SKPaH, KOMITLIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM MPO-
rpammHbIM obOecrieuenreM (I10), HeoOXoauMbIM J1abopaTop-
HBIM 000PYZIOBAHHEM.
3.| I'pynmoBeie (un- | Ayautopus 410, (kabuHeT)
TUBUIYaTbHBIC)
KOHCYJIbTAllUH
4.| Texymmii  KoH- | Aynuropus 412, 419.
TPOJIb, TIPOMENKY-
TOYHAas aTTecTa-
st




CaMoCTOATENb-
Has paboTta

Kabuner mns camocrosarenbHoi pabotsl 410a, ocHareH-
HBI KOMITBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO TOJIKIIIO-
yeHus K ceTu «VHTepHeT» M 0OeCredYeHHBbINH JOCTYIIOM B
AIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIBLHYIO Cpely
YHUBEPCUTETA.

3an o6ubmuorexkn KyOI'Y, ocHalieHHBIM KOMIBIOTEPHOU
TEXHUKOU C BO3MOKHOCTBIO MOAKIIOUEHUS K cetu « HTep-
HET», MPOTPAMMOMN DKPAHHOTO YBEIIMYEHHUS U OOCCIICUCH-
HBI  JIOCTYIOM B  JJICKTPOHHYIO  HMH(POPMAIMOHHO-
00pa30BaTeILHYIO CPETy YHUBEPCUTETA




