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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 METOJUYECKUX TPUEMOB U MOAXO0B;

CIIOCOOHOCTh NMOHUMATh B3aUMOCBSI3b TEOPETHUECKUX OCHOB MUKpPOOMOIIO-
IMYECKUX IPOLIECCOB 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;

— pa3BUBaATh y CTYJCHTOB YMEHHS UCIOJb30BaTh COBPEMEHHBIE MPEACTAB-
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 aucuMIuInHbI (MOAYJIs1) B CTPYKTYpe 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 cemecTpe. Eii mpeAmecTByeT M3ydeHUE TaKUX AUCUUIUIMH Kak:
«MaremaTtukay, «Xumus», «300a0rus», «boranuka», «buoxumusy». JlanHas auc-



IUIUIMHA SBJIAETCS OCHOBHOM Uil 00IIenpodeccuoHaNbHON AUCIUILTUHBL "BBee-
Hue B OuorexHonoruto", "Bupyconorusa", "MmMmyHnonorus".

1.4 IlepevyeHb IUIAHMPYEMBIX Pe3YJbTATOB 00YYeHHSI MO JAMCIHUIIHHE
(M0OyJI10), COOTHECEHHBIX C IUIAHMPYEMbIMH Pe3yJbTaTAMH OCBOEHHUSI 00pa-
30BATEJbHOM POIrPAMMBI.

[InanupyeMbIMu pe3yiabTaTaMyd OOYYEHHMsS MO TUCUUILIIUHE, SBISIIOTCS 3HA-
HUS, YMCHUS, BJIQJICHUS W/WIU ONBIT JACSITCIBHOCTH, XapaKTEPHU3YIOIINE JTa-
161/ypOBHU (POPMUPOBAHUS KOMIIETCHIIMN U 00CCTICUMBAIONINE JOCTIKCHHE TIIa-
HUPYEMBIX pe3yJIbTaTOB OCBOCHHUS 0Opa30BaTeIbHON MporpaMmbl B 1iesoMm. [lepe-
YeHb KOMIIETEHITUH, (POPMUPYEMBIX B PE3YJIbTATEC M3YUCHUS AUCIUIUINHEI, PUBE-

JICH B TAOJIUIIE.

1 Conepxxanue |B pesynaprate wu3ydeHus y4eOHOW JAUCIMIUIMHBI
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 pesynbrate 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 pesynbrate 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.

Kpurepuu ouenku

OreHka «OTIUYHOY / «3auTeHO». OTBETHl HA MOCTABJICHHBIE BOMPOCH M3J1aratoTcs
JIOTUYHO, MOCIEA0BATEIbHO U HE TPEOYIOT JOMOJHUTENbHbBIX NosicHeHUH. [lomHO
PaCKpBIBAIOTCA IPUUMHHO-CIIEICTBEHHBIE CBSI3H MEXAY SIBJICHUSIMU U COOBITUSIMHU.
Jlenatorcsa 000cHOBaHHBIE BBIBOBI. COOIIOAAIOTCS HOPMBI JIUTEPATYPHON peun
Orenka «xopoio» / «3a4yTeHo». OTBEThl Ha MOCTaBJICHHBIE BOIIPOCHI U3JIaratoTCs
CUCTEMATU3UPOBAHO U IIOCIENOBATEIbHO. MaTtepuan usnaraercs yBepeHHO. Pac-
KPBIThI IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXY SBJICHUSAMHU U COOBITUAMHU. [leMOoH-
CTPUPYETCs YMEHHUE aHAJIU3UPOBATh MaTEpHaj, OJHAKO HE BCE BBIBOJBI HOCAT ap-
TYMEHTHUPOBAHHBIM M JI0Ka3aTelbHbI XapakTep. CoOnonaTcs HOPMBI JIUTEpa-
TYPHOU peumn.

OneHka «yAOBIETBOPUTENBHO» / «3auTeHO». [lomycKatoTca HapylIeHUs B MOcie-
JIOBAaTEJIbHOCTH M3JIOKEHUsA. HenmonmHo pacKkphIBarOTCS NMPUYMHHO-CIIECACTBEHHBIE
CBSI3U MEXK]Y ABJICHHUSIMHU U COOBITUAMHU. J[eMOHCTPUPYIOTCS MOBEPXHOCTHBIE 3HA-
HUs BOIIPOCA, C TPYJOM PEIIAIOTCA KOHKPETHBIE 3aAaun. IMeroTcs 3aTpyIHEHHUS C
BBIBOJIaMH. [[OITyCKarOTCS HApyIEHNsI HOPM JIMTEPATyPHOU peymn.

OreHKa «HEYAOBIETBOPUTEIBHO» / «HE 3auTeHo». Matepuan u3naraercs Hemo-
CJIEIOBAaTENIbHO, COMBUMBO, HE MPEJICTABISET ONpPENEICHHON CUCTEMbl 3HAHUU 10
AUCLUIUIMHE. He pacKpbhIBarOTCs NMPUYMHHO-CIICACTBEHHBIE CBA3U MEXKIY SIBJICHU-
AMU U coObiTusiMu. He mpoBogutcs ananu3. BeiBoasl oTcyTCTBYIOT. OTBETHI Ha
JIOTIOJIHUTENIBHBIE BOIIPOCHI OTCYTCTBYIOT. MIMEIOTCS 3aMeTHBIE HapyLIEHUs HOPM
JUTEPATYPHOU peuH.

Bonpocsl K KOJLIOKBHYyMaM

KosnokBuym 1. Tema: MukpoOuoJsiorusi Kak Hayka. O0beKTbl MUKPOOHO0JI0-
THH.

Bomnpock! 111 NMCEMEHHOTO OTBETA:!

[IpeameT u 3amaum MUKPOOHMOJIOTHH, €€ OCHOBHBIE pa3/ielibl, MECTO M pOJib B CO-
BpEeMEHHON Owonoruu. ['7laBHBIC HAINpaBiIEHUS Pa3BUTHS COBPEMEHHOW MHKPO-
ouonoruu: (pU3UOJOTUUECKOE, IKOJIOTUYECKOE, MOJIEKYIsIpHO-TeHeTuueckoe. [lo-
JI0)KEHUE MUKPOOPIaHU3MOB — OOBEKTOB MUKPOOHOJIOTHH B KUBOM MPUpPOJE.
KonsoxkBuym 2. Tema: PazBurne MUKpOOHOJIOTMYECKUX MeTOAUK. Posb me-
TOA0B B (hopMUPOBAHHUHU HAYKU. BKi1ax BbIIaOIUXCH YYEHbIX.

Bomnpocs! 11 MMCbMEHHOTO OTBETA:!



OTKpbITHE MUKPOOOB, pabOTHI MEPBBIX HCCIIEAOBATENEH MUKPOOPraHU3MOB. Jlyn
[Tactep u ero Bkinag B pa3Butue. Podbept Kox u ero 3HaueHue B pa3BUTUU MUKPO-
ovonorun. OCHOBHBIE OJTalbl pa3BUTHS oOMEH MukpoOuonorud. PaboTb
C.H.Bunorpaackoro, M. beliepunka, B.JI. OMenssHCKOro u Apyrux ucciaegoBaTe-
JIEH.

KosnokBuym 3. Tema: CTtpoeHne MUKPOOHOI KJICTKH.

Bomnpock! a1 NMCbMEHHOTO OTBETA!

[MuTomnazMatuueckass MeMOpaHa: XMMHYECKHW COCTaB, CTPOCHHUE, (DYHKIIMH.
BHyTpukiieTrounsie MeMOpaHHBIE CTPYKTYpHI y OakTepuid u ux ¢pyHkuuu. Kierou-
Hasl CTeHKa OaKTepuil: CTpOeHUE, XMMUYECKUN COCTaB, (YHKIIUU KJIETOYHOW CTEH-
ku. CITH3UCTBIC CJIOH, KAIICYJbl U 4YeXJIbl y OakTepuid. JKryTuku y OakTepuid pa3me-
pbl, hopma, cTpoeHue, YUCIIO U B3aUMOPACTIONOKEHUE, MEXAHU3M JBM)KCHHUS JKTY-
TUKOB. PuOocombl OakTepuil, UX CTpOECHUE, XUMUUECKUN COCTaB, (QYHKIUU, CYyOb-
enuHulbl. OCOOEHHOCTH  CTPOEHHUS SIIEPHBIX SKBUBAJIEHTOB y  Oakre-
puit.Cnenuduyeckue 3JeMEHTbl TeHOMa OakTepuil — IUIa3MUbl, HHCEPLUOHHBIE
3JIEMEHTBI, TPAHCIO30HBI. DHIOCIIOPHI U APYTUE TOKOosIMecs GopMbl OaKTEpUil.
KosnokBuym 4. Tema: Ilonsitue Buaa, KyJabTypbl U miTamma 0akrepuid. Oc-
HOBHbIE 0COOCHHOCTH CHCTEMATHKH U HAeHTHGUKANM OaKTeprid KaKk 0H0JI0-
rH4eCKHX 00bEKTOB.

Borpocs! 111 TMCBMEHHOTO OTBETA:

OCHOBHBIE NPUHIIMIIBI TAKCOHOMUU MTPOKAPHUOT U €€ MECTO B COBPEMEHHOM OMOJIO0-
THYECKON CHUCTEMAaTUKe. DKOJOro-pu3noiaornyeckas U (uioreHeTu4eckas cUcTe-
MaTuKa npokapuort. [lpu3Haku OakTepuil, yYUThIBAEMbIEC MIPU UX KIACCU(UKAIUU.
[lonsiTue o BuAe, KyJabType M mTamMme OakTepuil. MoJeKyJasipHO-T€HETHYECKUE
METO/Abl WAEHTU(UKAIMN OakTepuil. YCTAaHOBIIEHHE BHUAOBOW MPUHAIJIECKHOCTH
MUKpPOOpraHu3Ma.

KosuokBuym 5. Tema: OcCHOBbI (pM3HOJIOTHM POCTA U KYJbTHBHPOBAHUS
NPOKAPHOT.

Bormpocs! 111 THCBMEHHOTO OTBETA:

Poct u pa3Butue Gakrepuil. Mexanusm nurtanusa y O6akrepuii. Bocemb crioco6oB
KU3HM NpoKapuoT. [lepuoguueckoe U HENMpPEpPBIBHOE KyJIbTHUBUpOBaHUE. Kpusas
pocTa NepHoANYECKON KyJIbTypbl, 0OCOOCHHOCTH OTAENbHbIX (pa3. HaxonurenbHbie
KyJbTYPBl — IPUHIMI IEKTUBHOCTH. VICTOUHHMKHM yriaepoja U a3oTa, UCIOJIb3ye-
Mble OakTepusimu. Mcrounuku cepsl U pochopa. DakTopsl pocta: NpoToTPodsl U
aykcoTpodbl. OCHOBHBIE THUIbI CpPEJl, MPUMEHSIEMbIX B MHUKPOOMOJIOTHH: pacipe-
JIEJIEHNE 10 HA3HAYEHUIO, COCTaBy, KOHCUCTEHIMU. KpuBas pocTa nepuoandyeckon
KYJbTYPbl, 0COOEHHOCTH OTAENbHBIX (ha3. BausHue BHemHux (akTopoB (Temmnepa-
Typa, pH u n1p.) Ha KU3HENEATENbHOCTh OaKTepuil. MeToIbl CTepHIIM3aluu: CyXOon
’ap, aBTOKJIABUPOBAHUE, TACTEPU3ALIMS U TUHIATU3ALHA.

KonsiokBuym 6. Tema: Mera6osim3m 0aKkrTepuii.

Borpocs! 111 THCbMEHHOTO OTBETA:

DOHepreTuveckuii 0OMeH y OakTepuil U ero cBA3b C KOHCTPYKTUBHBIM. [1yTu mosny-
YEHUS PHEPTUU B aHAIPOOHBIX U a’poOHBIX ycioBusix. CyOctpaTHoe (ochoprmm-
poBanue. [lyte OMOaena-Meiieproda u apyrue HadajdbHbBIE MyTH aHA3POOHOTO
paciierienust yriaeBojoB. [loHsTHe 0 OpOKEHUAX: KOHEYHBbIE MPOAYKTHI, BUJIBI



OpokeHui (roMo(epMEHTAaTUBHOE, TeTepOPEPMEHTATUBHOE MOJIOYHOKHUCIIBIE,
MacCJISTHOKUCIIOE U MPOMMOHOBOKKCIOE Oposkenust). L{ukin TpukapOOHOBBIX KHUC-
JIOT, IEPEHOC DJEKTPOHOB U OKHUCIUTENbHOE (hochopuimpoBanue. Buabl anaspo0-
HOTO JIbIXaHus U ero 3HadeHue. ®oroTpodHbie OakTepuu U UX (POTOCUHTETHYE-
CKUW ammapaT, MEXaHu3M OaKTepuaabHOro (OTOCHUHTE3a, (POTOCHUHTEZUPYIOIIHE
3eJIeHbIE U MyPITypHbIE CEPHbIE U HECEpHBbIE OAKTEPUH, UX XapaKTEPUCTHUKA, JOHO-
pBI Bojiopoaa y GorocunTesupyronmx Oakrepuid. [{nanobakrepuu u OKCUTCHHBIN
(doTocHHTE3. XEMOCUHTE3UPYIOUIUE OAKTEpUU: OCHOBHBIE TPYMIbI, MEXaHU3M XeE-
MOCHHTE3a Ha IpuMepe OECLIBETHBIX CEpHBIX U THOHOBBIX OakTepuit. XKene3obak-
TEPHUH: OCHOBHBIE MPEACTABUTEIH TPYIIIBI, YeXO0JIbYaThie OAKTEpHUH.

KosnnokBuym 7. Tema: PazHooOpa3ue rpynn rereporpopHsIxX 0aKkrepuii.
Bonpocs! 11t MMCbMEHHOTO OTBETA!

OcHoBHBIE TpyNIbI TeTepOoTPOodHBIX OakTepuil. CnupaibHbIE U U30THYThIE OaKTe-
pun. CrnupoxeTbl: OCOOCHHOCTH CTPOEHHs, OCHOBHbIE mpejctaButenu. dumym
"IIporeoOaktepus”" kak HanOoJyiee U3yUYEHHas IpyINIa MUKPOOPTaHU3MOB, CEMEil-
CTBa SHTEPOOAKTEpUi, MCEBIOMOHA , BUOPHOHOB.DuinyM "OuUpMUKyThI", Xapakx-
TEPUCTUKA CTA(UIOKOKKOB U Oanusul. AKTUHOMUIIETHI U CXOJHbIE CHUMH OaKTe-
pUM: CTPOEHHUE KIETOK U CHOCOObI Pa3MHOXKEHHUS, NMPAKTUUYECKOe 3HaueHue. Puk-
KETCUM U XJIAMHUJIUU - 0cO0asi Tpymnia MUKPOOOB-TIapa3uTOB, UK PA3MHOKECHHUS.
KoasoxkBuym 8. Tema: [IpeBpamenue BemecTB B MNPUPOAe NPH y4ACTHH
MHMKPOOpPranu3mMoB. MHOrooopasue MHKPOOPraHM3MOB, YYaCTBYIOIIMX B
HUKJIaX OMOTeHHBIX 3JIEMEHTOB.

Bonpocs! 11t MMCbMEHHOTO OTBETA!

MukpoOHoOe pasznokeHue Kpaxmasa, MeKTHHA U IPYTuX yraeBoaoB. [IpakTuueckoe
3Ha4YeHHE MPOIECCOB. APpPOOHOE U aHAIPOOHOE Pa3IOKEHHE MHUKPOOPTaHU3MaMHU
Kietyatku (ueutoao3bl). Bo3oyaurenu mporeccoB. Poiib MUKpOOpPTraHM3MOB B
OMOJIOrMYecKOM KpPYroBOpoTe BellecTB B npupoze. KpyroBopot yriepona B npu-
ponae. Gukcamus CO; B mporeccax Goro- U XxeMocuHTe3a. Boienenue yriekuc-
JOTHI IPU pacmiajie LEeJUTI0NIO3bl U YIiIeBoA0poaoB. KpyroBopot a3zora B nmpupoe.
AMMOHU]UKAIIUA 1 MUKPOOPTaHU3MBI, €€ BbI3bIBatomue. Hurpuduxaius u BbI3bI-
BAIOIIME €€ MHUKPOOpraHu3msl. Jlenurpudukanus. Mukpodbuonornueckas ukca-
s arMocdepHoro azora. CBOOOJHOKUBYIITHE adpOOHBIE U aHAYPOOHBIE a30THUK-
catopbl. MUKpOOHOE OKHCIIEHUE Cephl U €€ COeIMHEHUH (POTOCHUHTE3UPYIOIIUMHU
¥ XEeMOCHHTE3UpYIOIUMHU OakTepusmMu. BoccranoBienne cynb()aToB MUKpOOpTa-
HU3MaMH, €TO TIPUYUHBI ¥ 3HAUCHHE.

KoasoxkBuym 9. Tema: CTpyKkTypHbIEe U (PDYHKIHOHAJIbHbIE 0CO0EHHOCTHOAK-
TepPUATbHOI KJIeTKH: reHeTHYecKue Tpanchopmauum.

Bonpocs! 1y1st MMCbMEHHOTO OTBETA!

['eHeTnyeckne peKOMOMHAIIMYN y OAKTEpHii: MEXaHNW3M BKIIFOUEHHS TEHETHUECKOTO
MaTepuana B 0akTepuaibHyI0 XpoMocoMy. Tpanchopmaius y OGakTepuii: mpuposia
TpaHchopmupyromero (aktopa, MEXaHW3M U 3HaY€HWE TpPaHCHOPMAIIUH.
Tpancnykumst y Oaktepuii. Hecneruduueckas u cneruduyeckas TpaHCTYKITHS.
Konstoranus y G6akrepuii. [lomooit ¢gakrop (F- mmazmuna), ero mokanu3aius B
OaKTepHaIbHON KJIETKE U CBOWCTBA.



KpuTtepun oieHKH KOJIJIOKBHYyMA:

- OLIEHKAa «OTJIMYHO» BBICTABIIACTCS, €CIU CTYJIEHT JEMOHCTPUPYET BCECTO-
POHHEE, CUCTEMAaTUYECKOE U IIyOOKOE 3HaHUE MaTepualla, YMEHUE CBOOOJIHO BbI-
HOJIHATH MPAKTUUECKUE 3a/1aHUsI YMEET CBOOOIHO JIOTHYECKU, apTyMEHTUPOBAHHO,
YETKO U CKAaTO M3JIaraTb OTBETHI HA BOIPOCHI C UCIIOJIb30BAHUEM HAy4YHON TEPMH-
HOJIOTHY;

- OLICHKA «XOPOILO0» BBICTABISETCA, €CIU CTYACHT IPOJAEMOHCTPUPOBAIL XO-
pollIe CUCTEMAaTUYECKHE 3HAHUS MaTepuasia, OTBETHI COAEP)KAaT HEKOTOPYIO He-
TOYHOCTb WJIM HE OTJIMYAIOTCS OJHOTOW M3JI0KEHUS;

- OLIEHKA «YJOBJIETBOPUTEIHLHO» BBICTABISETCA, €CIM CTYACHT JAeT HEMoJ-
HBIE OTBETHI Ha BOIIPOCHI, JOMYCKAET HETOYHOCTH B (POPMYITUPOBKAX;

- OLIEHKA «HEYJOBIIETBOPUTEIBHO» BBICTABIISIETCS, €CJIM CTYACHT HE MOJr0-
TOBWJICSI, HE OTBETHJI Ha BOIPOCHI MJIM OTBETHJI HENPABUJIBHO; MOKa3ajl ciadble
3HaHUS U I0IyCTUJ IpyOble OINOKN

OneHouyHble CpeACTBa AJi1 MHBAJIWJOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHO-
CTSIMHM 3JJ0POBBSI BBIOMPAIOTCS C YUETOM MX MHIUBUAYAJIbHBIX NCUXO(PU3NYECKUX
0COOEHHOCTEH.

— MpU HEOOXOAMMOCTH MHBAJIUAAM U JIULIAM C O'PAaHUYEHHBIMU BO3MOYXHO-
CTSIMH 3[IOPOBBS NIPEAOCTABIISIETCS AOMOJHUTEIBHOE BpeMs JIJIsl OJATOTOBKU OTBE-
Ta;

— TIpHU TPOBEJCHUH MPOIEAYPHI OIICHUBAHUS PE3YyIbTATOB OOYUYCHHS WHBA-
JUIOB | JIMI] C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMHU 37I0POBBS MPEAyCMaTPUBACTCS
UCTIOJIb30BaHUE TEXHUYECKUX CPEICTB, HEOOXOAUMBIX M B CBS3H C MX UHIUBUIY-
aJbHBIMHA OCOOCHHOCTSIMU;

— TpU HEOOXOIUMOCTH JJisi 0OYYaIOIMIUXCSI ¢ OTPAaHUYCHHBIMH BO3MOYKHO-
CTSIMH 3/I0pPOBbSl M1 MHBAJIMI0OB MPOIEypa OLEHUBAHUS PE3yIbTaTOB O0YUYEHHUS I10
JUCLMIUIMHE MOXET MPOBOJUTHCS B HECKOJIBKO 3TAIlOB.

[Ipouenypa olieHMBaHUs Pe3yJbTaTOB OOyUYEHUS] MHBAJIMIOB U JIMII C Orpa-
HUYEHHBIMH BO3MOXHOCTSIMHU 37I0POBbsI 110 TUCLUIUIMHE (MOAYJIO) MpeaycMaTpu-
BaeT IpeocTaBiieHue nHpopMaluu B (popmax, afanTUPOBAHHBIX K OTPAHUYEHUSIM
UX 3/10pOBbs U BOCIPUATUS UHPOPMALIUU:

JUis U1l ¢ HapyIIEHUSMU 3pEHUs:

— B IIeYaTHOU (hopMe YBEJIMUYEHHBIM HIPU(TOM,

— B (hopMe JIEKTPOHHOTO TOKYMEHTA,

Jns nmun ¢ HapyLIEeHUsAMU ciiyXa:

— B IeyatHou opme,

— B (popMe IIEKTPOHHOTO JTOKYMEHTA.

JUis av1l ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIHLHOTO arapara:

— B IeyaTHou opme,

— B (popMe 3JIEKTPOHHOTO TIOKYMEHTA,

JlaHHBIN TIepeYeHb MOKET ObITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOH-
TUHTE€HTa 00y4YaroIInXCsl.



4.2 ®OH/ OLIEHOYHBIX CPEACTB JIA NMPOBEJACHUS NMPOMEKYTOYHOM aTTe-
CTalUM.

Bomnpochl AJ151 TOATOTOBKY K 3K3aMeHYy

1. Tlpeamer u 3a1aym MUKPOOHMOJIOTHH, €€ MECTO U POJIb B COBPEMEHHOM OMOJIO-
run. Juddepennumanus MUKpOOHOTOTHUECKON HAyKH MO LENsIM U 0ObEeKTaM HC-
cienoBanusi. OCHOBHBIE pPa3Aesibl MUKPOOUOIOTHH.

2. 3amaud MUKPOOHMOJOTHYECKOW HAyKH. 3HAUCHHE MHUKPOOMOJIOTHU ISl pa3BU-
TUS (PUBUKO-XMMHUYECKON OMOJIOTUH, MEIULIUHBI U CEIbCKOTO XO35HCTBA.

3. OtkpbiTHE MUKPOOOB JIEBEHI'yKOM U pabOThI MEPBBIX HCCIIEA0BATENEH MUKPO-
OpraHU3MOB.

4. Jlyu IlacTep u ero 3HaueHue B pa3BUTUU MHUKpoOuonoruu. Pemenue Bonpoca
O CaMO3apOXKJICHUH KU3HHU. YUYeHUue 0 OPOKEHUU.

5. Pabotsl IlacTepa no u3yuenuro 6osie3Heil BUHA U nuBa. Pazpabotka [lactepom
HAyYHBIX MPUHLUIOB MPOPUIAKTUKH HWH(EKIMOHHBIX 3a00JI€BaHUIA.

6. PobGeptr Kox u ero 3HaueHwe B pa3BUTUU MHUKPOOMOJIOTHH. 3HAaueHUE pabOT
P.Koxa st pa3BuTHs MUKPOOHOJIOTHYECKON TEXHUKHU.

7. OcHOBHbIE  JTambl  pa3BUTUS  oOmed  MuKpoOuosioruu.  PaGoThl
C.H.Bunorpanckoro, M. beniepunka, B.JI. OMenssHCKOro U Apyrux ucciaegoBaTe-
Jen.

8. T'nmaBHBIC HampaBlEeHUS Pa3BUTHS COBPEMEHHON MHKPOOHOJIOTHH: (PU3NOJIOTH-
YECKOE, IKOJIOTMYECKOE, MOJIEKYJIIPHO-TEHETUYECKOE.

9. TlonoxeHue MUKpPOOPTaHU3MOB B JKUBOW npupoje. [IpokapuoTHbie U dyKapu-
OTHBIE MUKPOOPIaHU3MBbI; CXOJCTBO U OCHOBHBIE Pa3JINYUsI.

10. OcHOBHBIE MPUHIUIBI TAKCOHOMHHM MPOKAPUOT U €€ MECTO B COBPEMEHHOM
OMOJIOTMUYECKON CHUCTEMATHKE. DKOJIOTO-(PU3NO0JIONTHYecKast U (pUIOreHeThuYecKas
CUCTEMATHUKA MPOKAPHOT.

11. Pa3mepsl u popma OakTepuasbHbIX KiIeTOK. OOIIas XapaKTepucTuKa CTpOEHUs
OakTepUabHON KJIETKHU.

12. Knetounas crenka 6akrepuii. CTpoeHUe, XUMUYECKUN COCTaB, (DYHKIIMHU KJie-
TOYHOW CcTeHKU. bakrepuu 0e3 KiIeTO4HOW CTeHKHU: L-(popMbl OakTepuid, MHKO-
ia3mbl. CIU3UCTHIE CIIOU, KAIICYJIbl U YeXJibl y OakTepuid. X Xxumudeckuil coctan
Y 3HaYCHUE.

13. Krytuku y Oakrepuil pazMmepsl, popMa, CTpOEHHE, YUCIO U B3aUMOPACHOJIO-
*KeHue. MexaHu3M JIBHXKEHMs KT'yTUKOB. BopcuHku (GpuMOpHM), UX OTIMYUS U
byHKUIHU.

14. llutormnmasmaTtuueckass memOpana. Ee xumuueckuii coctaB, cTpoeHue, (PpyHK-
1uu. BHyTpHUKIIEeTOUHBIE MEMOpAHHBIE CTPYKTYPHI y OaKTepuid U UX (PyHKITUH.



15. Pubocomsbl OGakTepuil, UX CTpOEHUE, XUMUYECKUH cocTaB, GyHkuu. CyOobeau-
Hulpl pudocom. Iloarcomsl.

16. OcoOEHHOCTH CTPOEHHUS SIIEPHBIX SKBUBAJIEHTOB y OakTepuil. bakrepuanbHas
Xxpomocoma U ee cTpoeHue. OTauuMs HyKJICOHI0B OaKkTepUil OT AAep dYKapHOT.
[1ma3muael. THCEPIIMOHHBIE 3JIEMEHTHI U TPAHCIIO30HBI.

17. Oupocniopsl u npyrue mnokosmmecs Gopmbl 6akTepuii. CTpoeHne YHIOCTIOP U
npoiiecc ux GOpMHUPOBaHUA. 3HAYCHHE SHIOCTIOP y OaKTepHUH.

18. IIpusHaku GakTepuii, yunTbiBaeMble Ipu ux Kiaccuduxaruu. [lonstue o Buze,
KYJIBTYpE U IITaMMe OaKTEpU.

19. MosnekyasipHO-TeHETUYECKHE METO/Ibl UIEHTU(UKAINK OaKTepuil. Y CcTaHOBIIE-
HUE BUJOBOW NPUHAIICKHOCTH MUKPOOPraHU3MA.

20. Poct u pa3Butne 6akrepuii. THITBI pa3MHOXKEHHS.

21. Mexanu3M nuTaHus y 6akrepuil. BHekineTouHoOe nepeBapruBaHie MUTATEIbHBIX
BelecTB. [[pOHMKHOBEHNE NMUTATENbHBIX BEUIECTB Yepe3 MIa3MaTHYECKYI0 MEM-
Opany.

22. Tunbl mMUTaHUS Y MUKPOOPraHU3MOB. AyTOoTpodbl U rerepoTpodsl. Tumbl
ayroTpodHoro nutanus. Poto- u xemoayToTpodbsl. OpraHoTpoPsl U JUTOTPOPHI.
Bocemb cioco0oB KU3HU IPOKAPUOT.

23. PocT 1 pa3BuTHE MUKPOOPraHu3MOB. [leproanueckoe u HEMPEPHIBHOE KYIbTH-
BUPOBaHUE. 3aKOHOMEPHOCTH POCTA YUCTHIX KYJIbTYp OakTepuid MpH Mepuoguye-
CKOM KyJlbTHUBUpOBaHUU. KpuBas pocra.

24. KynbTUBUpPOBaHHE MHUKpOOpraHu3MoB. HakomutenbHble KyabTypsl. [IpuHImm
IIEKTUBHOCTHU. YUCTBIE KYJIBTYypbl MUKPOOPIaHU3MOB.

25. MctouHuKku yriiepoja, ucrnoiibdyemble OaktepusiMu. [loHATHE ChIpbE B MUKPO-
OMOJIOrMYECKOM MPOMBIIIIEHHOCTH.

26. cTouHMKK a30THOTO MUTaHUS Y MUKpoopranu3zMoB. daktoper pocta. [Iporto-
Tpodsl 1 aykcoTpodbl. Mictounuku cepsl u pochopa.

27. OCHOBHBIE THIBI Cpell, MPUMEHSIEMbIX B MUKpoOuosoruu. Pacnpenenenue mo
HA3HAYEHUIO, COCTaBY, KOHCUCTEHIMH. OCHOBHbIE TpeOOBaHUSA K MHUTATEIbHBIM
cpellaM U MPUHLMIIBI UX KOHCTPYUPOBAHUS

28. 3aKOHOMEPHOCTH POCTa YHUCTHIX KYJIBTYP MHUKPOOPTaHU3MOB MpHU MEpPUOANYE-
CKOM KyJIbTUBUpOBaHUU. KpuBas pocTa nmepuoandeckoil KyiabTypbl, OCOOEHHOCTH
OTJIEIbHBIX (ha3.

29. Bnugnue BHemHUX (akTopoB (Temmeparypa, pH u np.) Ha Ku3HenesATelb-
HOCTb OaKTepHil.

30. BiusiHue Temrepatrypsl Ha pocT OakTepuid. Vcronab30BaHUE BBICOKUX TEMIIe-
paTyp AJid cTepuin3auuu. MeToibl CTEpUIN3aLH.

31. Ilacrepuzauus u TuHAaIU3aus. [I[puMeHeHre B MEIUIIMHE U MTPOMBIIIJICHHO-
CTH.



32. DHepreTudeckuii oOMeH y OakTepuil M €ro CBsi3b ¢ KOHCTPYKTHUBHBIM. OCHOB-
HBIE 3TaIlbl PACIIECIIIICHUS YTIEBOOB.

33. OTHomIeHre MHUKPOOOB K Kuciopondy. IlyTu monyueHus sHeprud B aHa’poO-
HBIX U a9POOHBIX YCIOBHUSIX.

34. AnaspoOHoe pacmieruieane yrieBogoB. CyOctpaTtHoe (dochoprimpoBaHue.
[Tyte OMmOnena-Meiieproda u apyrue HayaidbHbIE MTyTH aHA3POOHOTO pacileruie-
HUSl YTJIeBOJOB. OJHepreruueckas 3¢P¢GEeKTHBHOCTh aHA’pOOHOTO pPACHIETUICHUS
TJIFOKO3BI.

35. [lonstue o Opoxkenusix. Koneunbie mpoaykTel. Buabl 6poskenuii. MacisiHo-
KHCJIO€ ¥ IPOITMOHOBOKHCIIOE OPOKEHHUSI.

36. 'omodepmenTaTuBHOE U rerepodepMeHTaTuBHOe OpoxkeHus. Mx Bo3OyauTe-
mu. [IpakTudeckoe mpuMeHeHHe.

37. A>poOHoe paciierieHne MMPOBUHOTPATHOW KUCIOTHL. LUK TpukapOOHOBBIX
KHUCJIOT, TIEPEHOC JJIGKTPOHOB M OKHUCIUTeNbHOEe (docopmirpoBanue. Buixon
SHEPTUH MPHU a3POOHOM PaCIICIIICHHH YTIEBOIOB.

38. AspoOHoe U aHadIpOOHOE IbIXaHHUE Y MPOKAPUOT. Bubl aHa3pOOHOTO JIbIXaHUS
U €r0 3HauCHUE.

39. ®ororpodubie OakTepuu U X (HOTOCUHTETUYECKHM ammapar. Mexanusm Oak-
TepuanbHOro GporocuHTe3a. OTanuns PoTocuHTE3a OAKTEPUN U PACTEHHI.

40. ®OTOCHHTE3UPYIOIINE 3€TICHBIC U MyPIypHBIE CEpHBbIE OaKTEepHUH, UX XapaKTe-
puctuka. OCOOCHHOCTH CTPOCHHSI, IMTOIUIA3MATHYECKUE BKIIIOUEHUS CEphl, UX
pOJIb.

41. ®OoTOCUHTE3UPYIOIIME MyPITypHbIE HECEpHbIE OAKTEPUM, UX XapPaAKTECPUCTHKA.
JloHOpHsI Bogopoaa y (hOTOCUHTE3UPYIOIMINX HECEPHBIX OAKTEPHIA.

42. Ounym "llnanobakrepun". CTpoeHHE UX KIETOK U MOJIOKEHHUE B CUCTEME Op-
raan3mMoB. OcoOeHHOCTH (DOTOCHHTE3a Yy IMaHOOAKTEPHUI.

43. XemocuHTesupyomue daktepun. X ocHOBHBIE TpyNIbl. MeXaHu3M XeMOCHH-
te3a. Pabotel C.H.BUHOTrpaackoro rno u3y4eHu0 XeMOCUHTE3UPYIOIIUX OAKTEPHIl.
44. Hurpuduuupyroume 6akrepun. Padoter C.H.BuHorpaackoro no ux Bblaelie-
HUIO. 3HaYCHHE HUTPUPUKAIIH.

45. XeMOCHHTE3UpYIOIlIUE CepHbIe U THOHOBBIE OakTepuu. VX pons B npupoje u
MEXaHHU3M XEMOCHHTE3a.

46. XKenezobaktepuu. OCHOBHBIE MPEJACTABUTEIN TPYIIbl. YexoibuaTbie OakTe-
pun. Pabotel C.H.Bunorpaackoro nu H.I'.Xo101H0r0 o u3y4eHuIo xene3zo0aKre-
pui.

47. OcHOBHBIE TpymIbl rerepoTpodHbix OakTepuil. Cnupoxersl. CTpoeHue crnu-
POXET U UX OTIMYUs OT Apyrux Oakrepuil. OCHOBHbIE MpeactaBuTenu. Crnupaib-
HBIE€ U U30THYTHIE OAKTEPUU.



48. Ounym "llpoteobaktepuss” kak Haubosee U3ydeHHas TPYIIa MUKPOOPTraHU3-
MoB. CemeiicTBa SHTEPOOAKTEPHIL, ICEBIOMOHA]] , BAOPHOHOB.

49, OunyMm "OupMUKyTHI". XapaKTEpUCTUKA CTa(PUIOKOKKOB U OAITUILI.

50. OcHOBHBIE TPyHNbl TeTEPOTPOPHBIX OaKTepuil. AKTUHOMHUIIETHI U CXOJHBIC
cauMH Oaktepun. CTpoeHHe KIETOK M CIOCOOBI Pa3MHOXKEHUS aKTMHOOAKTEPUH.
[IpakTH4eCcKOe 3HAaUEHUE.

51. Pukkercun W XJaMHUIUU - ocobasi Tpymmna MUKpoOOB-mapa3uToB. [lukim pas-
MHOKCHHUSI.

52. MukpobOHOe pa3iioKeHHe Kpaxmaiia, IeKTUHa U Jpyrux yriieBojoB. [Ipaktuye-
CKO€ 3HaYeHUe MPOLIECCOB.

53. AspobHoe U aHa’poOHOE PA3I0KEHHWE MUKPOOPTraHM3MaMu KieTdaTku (Les-
m0J103b1). Bo30ynutenu mporeccoB. Cronb3siiyre OaKTepuu.

54. Posib MUKPOOPTaHKW3MOB B OMOJIOTUYECKOM KPYTrOBOPOTE BEILIECTB B MIPUPOJIE.
55. Kpyrosoport yriepoaa B nipupoje. @uxcanust CO2 B nporneccax (HoTo- U Xe-
MOCHHTE3a. BbI/ieJieHre yrieKuciIoThl Py pacnajie ILeUTIoNIO3bl U YTIIEBOAOPO-
TIOB.

56. Kpyrosopot a3orta B npupojie. AMMOHU(HKAIIMSA U MUKPOOPTaHU3MbI, €€ BbI-
3bIBAIOLIHE.

57. Hutpudukanus U BbI3biBaromue ee Mukpoopranusmbsl. Paboter C.H. Buno-
TPaJICKOTO IO BBIICICHUIO HUTPpU(HUKATOPOB. JleHuTprduKaims

58. Mukpobuonornyeckas (ukcarus atMochepHoro azora. CBOOOTHOXKHBYIIHE
a’poOHbIe U aHadpoOHbBIE a30ThuKcaTOpbl. POk B ipupoe.

59. KiryObeHbKoBbIe 0aKTepuu, UX XapaKTePUCTUKA, B3AMMOOTHOIIICHUS C PACTECHU-
aMu. Y 100peHuss Ha OCHOBE a30TPUKCUPYIOITUX MUKPOOPTAHU3MOB.

60. MukpoOHOE OKHCIICHHE CEPhl U €€ COSAUHESHUM (DOTOCHHTE3UPYIOIIUMHU U Xe-
MOCHHTE3UPYIOIINUMH OAKTEPHUSIMHU.

61. BoccranoBienne cyiabhaTOB MUKPOOPTaHU3MAaMH, €0 MPUYUHBI U 3HAUYCHHE.
KpyroBopot cepsl B ipupo/ie.

62. 'eneTndeckne pekoMOMHaIMK y OakTepuil. MexaHu3m BKIIOYCHHs T€HETHYe-
CKOTO MaTepHuayia B 0aKTEpUATBHYI0O XPOMOCOMY.

63. Tparchopmanust y 6akrepuii. OnbiTel ['puddurca. [lpupona tpanchopmupy-
foiero (pakTopa U MexaHU3M TpaHchopmanuu. 3Ha4YeHHE TpaHCchopMaIuu.

64. Tpancnykuust y Oakrepuit. Hecnenmdudeckas u crnenuduieckas TpaHCTYK-
IS

65. Konnroranus y 6akrepuii. [lomoBoit daxrop (F- miazmuaa), ero goxanuzaius
B OaKkTepuaIbHOU KJIETKE U CBOMCTBA.

Kputepun onieHkH 3K3ameHa:



BricTaBiieHrEe OLIEHOK Ha 3K3aMEHE OCYILIECTBISIETCS HA OCHOBE MPHUHIIMIIOB
OOBEKTUBHOCTH, CIPABEAIUBOCTH, BCECTOPOHHETO aHAJIM3a ypPOBHS 3HAHUU CTy-
JICHTOB.

[Tpu BbICTaBIEHNHU OLIEHKH 3K3aMEHATOP YUUTHIBACT:
* 3HaHHWe (HAKTUYECKOTO MaTepuasa Mo mporpamme, B TOM YHCIIE; 3HaHHUE 00s13a-
TEJIBHOW JINTEPATyphbl, COBPEMEHHBIX MyOIMKAUWK MO IPOrpaMMe Kypca, a TaKKe
UCTOPUH HAYKU;
*  CTEINEHb aKTUBHOCTH CTYJICHTA Ha 3aHATHSIX;
* JIOTHKY, CTPYKTYpY, CTHJIb OTBETa; KYJIbTYpy pE€UH, MaHEPy OOLIEHUS;
* TOTOBHOCTb K JTUCKYCCHH, apI'YMEHTHUPOBAHHOCTh OTBETA; YPOBEHb CAMOCTOS-
TEJBHOI'O MBIIIUICHUS; YMEHHUE MPUIIOKUTH TEOPUIO K IPAKTHUKE.

OueHka «OTIIMYHOM.
OueHka «OTJIIMYHOY» CTABUTCS CTYAECHTY, OTBET KOTOPOT'O COJEPIKHT:
* r1y0OKO€ 3HaHHE MPOrPaMMHOTO MaTepuala, a TAakKKe OCHOBHOI'O COACPKAHMUS
Y HOBAlLIMM JIEKIIMOHHOTO Kypca 10 CPAaBHEHMIO C YUeOHOU JIUTEepaTypoii;
* 3HaHHE KOHLENTYaJlbHO-TIOHATUWHOTO anmnapara BCEro Kypca;
* 3HaHHE MOHOTpa(UUECKOU JUTEPATYPHI IO KYpCy,
a TaK)Ke CBUJETENIbCTBYET O CIIOCOOHOCTH:
*  CaMOCTOSATEIbHO KPUTHUECKH OLICHUBATh OCHOBHBIE TIOJIOKEHUS KypcCa;
*  YBS3bIBATh TEOPHIO C MPAKTUKOM.
O1eHKa «OTJIIMYHO» HE CTaBUTCS B CIydassX OTCYTCTBUS aKTHBHOI'O y4acTHS CTY-
JICHTa B y4eOHOM padoTe Ha 3aHATHX, @ TAKXKE HEMPAaBUIBHBIX OTBETOB Ha JIOTOJI-
HUTEIbHBIE BOIIPOCHI IPENOIaBATEIS.

OneHka «XOpoIo».
OneHka «XOpoIIo» CTaBUTCS CTYIAEHTY, OTBET KOTOPOTO CBUETEIbCTBYET:
* 0 IIOJTHOM 3HAaHWMU MaTepuaja o Nporpamme;
* 0 3HAHUU PEKOMEHJIOBAHHOMU JIUTEPATYPHI,
* A TaKXe COJAEP>KUT B LIEJIOM MPABHIIbHOE, HO HE BCEr/1a TOYHOE U apryMEHTH-
pPOBaHHOE U3JI0KEHHE MaTepHaa.
OneHka «XOpoIIo» HE CTaBUTCS B CIy4ae OTCYTCTBUSA y CTYJIE€HTAa OHUMAaHUS W3-
JaraemMoro OTBETA.

O11eHKa «y10BIETBOPUTEIHLHON.
OneHka «yI0BIETBOPUTEIIBHO» CTABUTCS CTYJAEHTY, OTBET KOTOPOI'O COINEPHKUT:
* TIOBEPXHOCTHBIE 3HAaHUSA BAXHEHIIMX pa3/esioB MPOTPaMMbl U COJAEPKAHMS
JIEKLIMOHHOTO Kypca;
* 3aTPYAHEHHUA C HCIOJB30BAHUEM HAyYHO-TIOHATUIHOIO ammapara U TEpMHHO-
JIOTHH Kypca,
* CTpEMIJICHUE JIOTUYECKH YETKO MOCTPOUTHh OTBET, a TAKXKE CBUJETEIBCTBYET O
BO3MOKHOCTH MOCTEAYIOIIETO0 O0yUEHHUS.

OreHKa «HEYI0BICTBOPUTEIILHOM.

OueHka «HEyJOBJIETBOPUTENIBHO» CTABUTCS CTYJEHTY, UMEIOLIEMY CYIlle-
CTBEHHbIE MPOOEIIbl B 3HAHUM OCHOBHOTO MaTepuaja Mo MmporpaMmmMe, a Takxke J0-
MYCTUBIIEMY MPUHIMIHUAIBLHBIE OINOKU PU U3JI0)KEHUU MaTepuaa.

O1eHOYHBIE CPEACTBA JIJII HHBAJIKMIOB M JIUI] C OTPAaHMYCHHBIMUA BO3MOYKHO-
CTSIMH 37JOPOBBSI BEIOMPAIOTCS C YUYETOM WX HHIUBUIYATHHBIX TCUXO(PU3HUCCKUX
0COOEHHOCTEMN.



— MpU HEOOXOAMMOCTH MHBAJIUAAM U JHMIAM C OTPAHUYEHHBIMU BO3MOXKHO-
CTSIMM 3[IOPOBBS IPEAOCTABIISIETCS AOMOJIHUTENBHOE BpEMS JIsl IOJITOTOBKU OTBE-
Ta Ha 9K3aMEHE;

— IIPU IPOBEJECHUM NPOLEAYPHl OLIEHUBAHUS PE3YyJIbTATOB OOYYEHHsS] MHBa-
JUJIOB U JIMI] C OIPAaHUYEHHBIMU BO3MOXHOCTSIMHU 37I0POBbS NpEAyCMaTpUBAETCS
UCIIOJIb30BaHUE TEXHUYECKUX CPEACTB, HEOOXOAUMBIX UM B CBSI3M C UX UHIUBUAY-
aJIbHBIMH OCOOEHHOCTSMU;

— MpU HEOOXOJUMOCTH JJisi 0OYYaIOIMIUXCSI ¢ OrPAaHUYEHHBIMH BO3MOXHO-
CTSIMH 3/I0pPOBbsl M MHBAJIHUIOB MPOIIEypa OLIEHUBAHUS PE3yIbTaTOB OOYUYCHHS T10
JUCLUIIIMHE MOKET IPOBOJUTHCSA B HECKOJIBKO 3TaIlOB.

[Ipouenypa oLeHUBaHUS PE3YJIHTATOB OOYYEHHs] MHBAJIUAOB U JIUI[ C Orpa-
HUYEHHBIMH BO3MOKHOCTSIMU 3[I0OPOBbSI 110 TUCLHUILIMHE (MOIYJIIO) MPEAYCMATPH-
BaeT MPEOCTABICHNE HH(POpMALIMK B (hOpMax, alallTUPOBAHHBIX K OTPaHUYECHHSIM
UX 3/10pOBbs U BOCIPUATUS UHPOPMALIUU:

JUis Au1l ¢ HapyIIEHUSMU 3pEHUsI:

— B le4aTHOU (hopMe yBEIMUYEHHBIM HIPU(TOM,

— B (popMe JIEKTPOHHOTO JIOKYMEHTA.

JUis U1 ¢ HapyIIEHUSAMH CIyXa:

— B IeyaTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUtst un ¢ HapyIIEeHUsIMUA OTIOPHO-/IBUTATEIBLHOTO anmnapara:

— B reyatHou opme,

— B (hOpMe JIEKTPOHHOT'O TOKYMEHTA.

JlaHHbI nepeyeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOH-
TUHT€HTA 00y4aroIIuXCsl.

5. IlepeyeHb OCHOBHOM M JIONMOJIHUTEJILHON y4eOHOIl JUTEepaTypbl, He-
00X01MMOIi 1JI1 OCBOCHUSA TUCHMIIMHBI (MOIYJIA).
5.1 OcHoBHasi TUTEpPaTypa:

1. Hetpycos, A. 1I. MukpoOuonorusi: Teopus u npaktuka B 2 4. Yacte 1 : yueOHUK
utst OakanaBpuara u Mmaructparypsl / A. M. Herpycos, U. b. KotoBa. — M. : U3-
narenbctBo Opaiit, 2017. — 333 c. — (Cepus : bakanaBp u maructp. AkajaeMu-
YECKUU KypC). — ISBN 978-5-534-03805-7.https://biblio-
online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52C9DAF

2. Hetpycos, A. . MukpoOuomnorus: Teopus  mpakTuka B 2 4. Yactsh 2 : yueOHUK
it OakanaBpuara u Mmaructparypsl / A. M. Herpycos, U. b. KotoBa. — M. : U3-
narenbctBo Opaiit, 2017. — 312 ¢. — (Cepus : bakanaBp u maructp. AkajaeMu-
YECKUU KypC). — ISBN 978-5-534-03806-4.https://biblio-
online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2

3. Emues, BceBonon TuxonoBuu.Muxpobuonorus [Tekct] : yueOHuk s Gaka-
naspoB / B. T. Emues, E. H. Mumyctun. - 8-¢ uza., ucnp. u gom. - Mocksa :
FOpaiit, 2014. - 445 c. : wn. - (bakamaBp. YrayOneHHsI Kypc). - bubmuorp.: c.
427. - ISBN 9785991630191 : 596.42.



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

JInss OCBOCHMSI AMCUMIUIMHBI WHBAIMAAMUA W JIMIAMHU C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMHU 3J0POBbSI UMEIOTCS U3JJaHUS B 3JIEKTPOHHOM BHUJE B 3JIEKTPOHHO-
OoubnuoTeuHbIx cucremax «Jlaub» u «tOpaitt.

5.2 JlonoJiHUTeILHASA JIUTEPATYyPA:

1. Usmmna, Mpuna bopucosHa. bomnbmoi npaktukym "Mukpobuonorma" [Tekct]
: yueOHOe mocobue g ctyneHtoB By3oB / . b. MBmmna. - Cankr-IletepOypr :
[Tpocnext Hayku, 2014. - 108 c. : un. - bubnuorp. B koHIe 3a71a4. - bubmuorp.: c.
92-94. - ISBN 9785903090976 : 521.50.

2. 3103uHa, O.B. O6mas mukpobuomnorus : madboparopHsiii mpaktukym / O.B. 3ro-
3uHa ; MuHucTepcTBO 0OpazoBanus U Hayku Poccuiickoii @eneparuu, Oenepaib-
HOE TOCYJApCTBEHHOE OOJIKETHOE 00pa30BaTEIbHOE YUPEXKICHHE BBICILIETO MPO-
(deccuonanbHOro o0OpazoBaHusi «TamMOOBCKMII TOCYIapCTBEHHBIM TEXHUYECKHM
yHuBepcutet. - TamboB : U3narensctBo ®I'BOY BIIO «TI'TY», 2015. - 82 c. :
ui. - bubn. B k. - ISBN 978-5-8265-1431-3 ; To e [DneKTpoHHBINA pecypc]. -
URL.: //biblioclub.ru/index.php?page=book&id=445121 (29.03.2017).

3. Dxomnorust MUKpoopraHu3MoB [TekcT] : yueOHuK /it OakanaBpoB : YIEOHUK IS
CTYJIEHTOB YHUBEPCUTETOB, oOyuaromuxcs no cneuuaibHoct 012400 "Mukpo-
ouosiorus" u Apyrum Ouosiorndeckum crnenuainbHoctaM / [A. U. Hetpycos, E. A.
bonu-Ocmomnosckas, B. M. I'opnenko u ap.] ; mox oomr. pea. A. WM. Herpycosa. - 2-
e u3a. - Mockaa : FOpaiit, 2015. - 267 c. : un. - (bakanaBp. ba3oBslii Kypc). - AB-

TOpBl yKa3aHbl Ha oOopoTe THUT. J. - bubmuorp. B koHme rmaB. - ISBN
9785991627344 : 266.75.
4, CoBpemenHas mukpoOuonorus. [Ipokapuots! : [yueOHoe mocobue] : B 2 T.

T. 1/ nox pex. M. Jlenrenepa, I'. Jlpesca, I'. llnerens ; nep. ¢ auri. . A. bepra u
ap. noxa pen. A. Y. Herpycosa u T. C. Uneunoit ; [C. Anxes u ap.]. - M. : Mup,
2005. - 654 c., [8] n. wi. - (JIyummuii 3apyOexxHbIi yueOHUK). - bubimorp. B KoHIIE
rnas. - ISBN 503003707. - ISBN 5030037063. - ISBN 3131084111 : 1415 p. 70 k.
5. CoBpemenHnas mukpoouosiorusi. [Ipokapuotsl : [yueOHOe mocobue] : B 2 T.
T. 2 / nox pexn. Y. Jenrenepa, I'. IIpesca, I'. Illnerens ; nep. ¢ anri. M. B. Ande-
poBoii, A. B. Jlebequnckoro u K. JI. Tapacosa oz pen. A. . Herpycosa ; [A. byt
u ap.]. - M. : Mup, 2005. - 493 c., [12] n. un. - (Jlydmuii 3apyOexxHblid y4eOHHK). -
bubmuorp. B konme mmas. - ISBN 50300370X. - ISBN 5030037063. - ISBN
3131084111.

5.3. llepuoanyeckue u3aHmsi:

No ITepuo- Mecto
- JUYHOCTh | 3a Kakue TOJbI | XpaHe-
n/ | Ha3zBanue n3manus
BBIXOJIa (B | XpaHUTCS HUS
roj)
Mukpobuosiorus 6 1944-2016 93
Bectauk MI'Y. Cepus: buonorus 4 1956-1983, 3




1987-2016
4 Knuandeckas u naboparopHas nua- 12 2001-2016 0
THOCTHKA
5 | Mukosiorust 1 puTOMaTONOT S 6 2001-2016 3
6 | MukpoOHOJIOTHYEeCKH KypHal 6 1987-2016 93
7/ | MonekynspHasi OMOTOTHSI 6 1978-2016 93
8 | buorexHomorus 6 1996-2016 93
N3eectuss PAH Cepusi: buonoruue- 1936, 1944-
9 6 q/3
cKast 2013
10 [IpuknanHas OMOXUMHS U MHUKPOOHO- 5 1968-2016 0
JIOTHUS
buonorus. PedepatuBHbI KypHAI.
11 BUHUTH 1970-2013 3an PXK

6. Ilepeuennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANIUOHHOM CeTH
«AHTEepHET», HEOOXOAMMBIX /IS OCBOCHUS IMCHHUILUIMHBI (MOAYJIA).
1. www.kubsu.ru - odunmansHbiii caiit KyOaHCKOro TrocyaapCTBEHHOTO

YHHUBEPCHUTETA,
2. http://www.biorosinfo.ru/ - odpunmanbHBIil callT 00mIECTBA OMOTEXHOJIOTOB
Poccun nmenu FO.A. OBunHHMKOBA

3. http://www.cbio.ru/ - natepueT-xypHan "Kommepueckass OMOTEXHOIOTHS";

4. http://www.genetika.ru/journal/ -  odunmaneHbBIE  caWT  KypHaia
"buorexHosorus'";
5. http://www.ibp-ran.ru/main.php - odunManeHBIi  CaT  HWHCTUTYTA

OMOJIOTUYECKOTO MTPUOOPOCTPOCHHUS C ONBITHBIM MPOU3BOACTBOM PAH;
6. http://www.genetika.ru/ - odunmaneusii caiit ®I'YII ['ocynapcTBeHHBII
Hay4YHO-HCCJIEIOBATEIbCKOTO HHCTUTYTAa T€HETUKHU M CEJEKIUU MPOMBIIUICHHBIX

MUKpoopranu3moB (Mocksa)

7. DnexTpoHHas OubIMoTEeUHas cucrema eLIBRARY.RU
(http://www.elibrary.ru)
8. DnekTpoHHas oubauoTeuHas cucreMma W3/1aTebCTBA "Jlanp"

http://e.lanbook.com

7. Meroanuyeckue YyKazaHMsl A O0y4amwIIMXCA MO OCBOCHHIO
AUCUMIIUHBI .

Jlekuusn:

PabGora Ha 5ekuMM SABISETCS OUEHb BaXHBIM BUJOM CTYAEHUYECKOU
JEATEIIBHOCTH I U3YYEHUs TUCLUILIMHBL, T.K. HA JIEKIIUHA IIPOUCXOIUT HE TOJIBKO
COOOIIIEHHE HOBBIX 3HAHWM, HO W CHUCTEMaTH3alMs U 0000IIEeHHE HAKOIUIEHHBIX
3HaHUM, (POpMHUPOBAaHME HA UX OCHOBE WJICUHBIX B3IJISJ0B, YOEKICHUM,
MHUPOBO33pPEHUS, PA3BUTUE IO3HABATENbHBIX U MPO(ECCHUOHATBHBIX HMHTEPECOB.
JlexTop OpHEHTHPYET CTYACHTOB B yueOHOM maTepuaiie. KpaTkue 3anucu jgexuui
(KOHCTIEKTUPOBAHUE) IOMOTaeT YCBOUTH MaTEpHall.



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/

Hamvcanne KOHCIEKTa JIEKIM: KpaTKO, CXEMaTU4HO, MOCIEJOBATEIbHO
(uKCHpPOBaTh OCHOBHBIE IOJOXKEHUS, BBIBOJBI, (OPMYIUPOBKH, OOOOIIECHMS;
[IOMEUYaTh BaXXHBIE MBICIH, BBLACIATh KIKOYEBBIE CJIOBA, TepMUHBL. KoHcmekr
Jdydllle TOApa3feNiaTh Ha IyHKTbI, naparpadsl, coOII0Aas KpacHYI CTPOKY.
[TpyuHLMNIMATBHBIE MECTa, ONpEAENICHUs, (OpPMYJbl CIEAYET CONPOBOXKAATH
3aMEUaHUSAMH: «BAXKHO», «0CO00 BaXXKHO», «XOPOIIO 3alIOMHUTH» W T.I. WIH
NoJYEepKUBaTh KpacHoW pyukoi. llemecooOpa3Ho pa3zpaboTaTh COOCTBEHHYIO
CUMBOJIMKY, COKpAILEHHUs CJIOB, YTO MO3BOJMUT CKOHIEHTPUPOBATH BHHUMAaHUE Ha
BaXKHBIX CBeJeHUsAX. [IpociylnBanue U 3auch JEKIUA MOKHO MPOU3BOJIUTH MPU
MIOMOIIIM COBPEMEHHBIX yCTPOUCTB (AMKTO(OH, HOYTOYK, HETOYK U T.1.). PaboTas
HaJl KOHCTIEKTOM JICKIUH, BCETIa CIEyeT UCIOIb30BaTh HE TONBKO YUeOHUK, HO U
Ty JIMTEPATypy, KOTOPYIO AOIMOIHUTEIBHO PEKOMEHIOBAN JIEKTOP, B TOM YHCIIE
NEPUOJIMYECKUE HM3JIaHUS COOTBETCTBYIONIEH HampaBieHHOCTH. [lo pesynbTaTam
paboThl C KOHCHEKTOM JIEKIMH CJeIyeT OO0O3HAauUUTh BOIPOCH], TEPMHUHBI,
MaTepHuall, KOTOPbIM BbI3bIBAET TPYAHOCTH, IOMETUTH U IOIBITATHCS HAWTU OTBET B
pexkomeHayemon nuteparype. Eciu camocTosiTenbHO HE yaaeTcsl pa3oOparbes B
MaTepuasue, Heo0XoaquMo chOpMyJIMPOBaTh BOMPOC U 3aJaTh MPENOJaBaTENO Ha
KOHCYJIbTAllUM, HAa MPAaKTUUYECKOM 3aHSATUH, Ha OOLICHHMM B KOHTAKTHBIE YacChl.
JIeKuMOHHBIN MaTepuanl sBJIseTCsl 0a30BBIM, C KOTOPOrOo HEOOXOAMMO HauyaTh
OCBOEHHE COOTBETCTBYIOLIETO pa3zena uiu TeMsbl. [111aH MOArOTOBKY K JIEKIIUH:

. 03HAKOMHTBCS C TEMOM JICKITUH

. O3HAKOMMTBCS C MPEII0KEHHBIMU BOITPOCAMU
. M3YYHUTh COOTBETCTBYIOIINAN MaTepHUal

. O3HAKOMMTHCS C JIUTEPATYPOM TIO TEME

JlabopaTopHbie padoThI
B mpoiiecce moaroToBku K 1a00paTOpHON pabOTEHEOOXOIUMO 03HAKOMUTh-
csi ¢ pabouel mporpaMMoON TUCHUIUTMHBI, TEMaMH U TIJIaHAMU JIa0OpAaTOPHBIX 3a-
HSATUHN, ynemnsis oco00e BHUMAaHUE LIETSIM U 3ajladyaM, CTPYKTYpe M COJIEpP>KaHUIO
JUCITUTUIMHBI, TIPOBECTH aHAJIM3 OCHOBHOW yueOHOI JIUTepaTyphl, MOCIE Yero pa-
00TaTh C PEKOMEHJOBAaHHOW MIOMOJHUTEIBHON JuTeparypoi. IIpu ycTHOM BHI-
CTYILJIEHUU TI0 KOHTPOJBHBIM BOIMPOCAM JTAOOPATOPHOTO 3aHATHS HYKHO M3JIararth
(He uMTaTh) MaTEpHall BBICTYIUIEHUS CBOOOAHO. HeoOXomuMo KOHIIEHTPUPOBATH
CBO€ BHUMaHHE Ha TOM, YTO BBICTYIJICHHUE O0paIleHO K ayAUTOPHUH, a HE K MPEeTo-
JaBaTemo, T.K. 3TO 3HAYMMBIA acnekT npodeccHoHanbHbIX KommereHuui. Ilo
OKOHYaHHWH J1a00paTOPHOTO 3aHATUS CJIEAYET MOBTOPUTH BBIBOIBI, CKOHCTPYUPO-
BaHHBIC B XOJI¢ YCTHOTO OIpPOCa, MPOCIIEANB JIOTUKY MX IMOCTPOCHHS, OTMETHUB TO-
JIOXKEHUS, JISKAIINe B UX OCHOBE. JIJi 3TOTO B TE€UEHHUE OMpOca APYTUX yUaIIuXcs
ClIeyeT JejaTh MOMETKH. boiiee Toro, B ciiydae HETOYHOCTEH U (M) HETIOHUMA-
HUS KaKoro-TuO0 BOMpOCa MPOMJACHHOTO MaTepualia ClieyeT oOpaTUThCS K Tpe-
MO/IABATENIO JUISI TIOJIYYCHHUSI HEOOXOAMMOUM KOHCYJIbTAllUM M Pa3bICHEHUS BO3-
HUKIIeH cutyarui. Cxema moJIr0TOBKHU K JJa00paTOPHBIM paboTaMm:
® 03HAKOMHTHCS C TEMOM, IENBIO U 3a/1a4aMH paOOTHI
® PAcCMOTPETh MPEJI0KEHHBIE BOPOCHI



® MU3Y4YUTHb HGKHHOHHBIﬁ MaTrepuajl, OCHOBHYIO MU JOIIOJIHUTCIbHYIO JINU-

TCparypy
¢ O3HAKOMHUTBCA C HNPAKTUICCKUMHU 3aJaHUAMH U XOAOM HX BBIIIOJIHC-
HUuA

O3HAKOMHTHCS ¢ 000PYIOBaHUEM 3aHATHUS

BBITNOJIHUTH 3a/1aHUSI B COOTBETCTBUM C XOJIOM pabOThI
NUCHbMEHHO OOPMUTH BBIITOJIHEHHYIO paboTy
ITO/IBECTH UTOT U CENATh CTPYKTYPUPOBAHHBIE BHIBOBI

CamocrosiTesibHasi padoTa
CamocrosiTenbHass padoTa CTyACHTOB AMCLUIUIMHE OCYIIECTBIISIETCS C LiE-

JbI0 yrayOJNeHHs], pacIIMpPEHUsi, CUCTEeMATHU3allMd MU 3aKPEIUICHUS IMOJYYEeHHBIX
TEOPETUYECKUX 3HAHUHM, POPMUPOBAHUS YMEHUHN HCIOIb30BaTh JOKYMEHTALUIO U
CHELMATIbHYIO JIUTEPATypy, Pa3BUTHUS MO3HABATEIbHBIX CIIOCOOHOCTEN M aKTUBHO-
CTH, a TaKke (POPMUPOBAHUS CAMOCTOSITEILHOTO MBIIIJIEHHSI, CHIOCOOHOCTEH K ca-
MOPA3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO M CAMOPEAIN3alliU, Pa3BUTUS HCCIENO0-
BaTeNbCKUX yMeHMil. [lepesn BBIIOJHEHUEM CaMOCTOSITENIbHOW paboThl HEOOX01u-
MO YETKO MOHMMATh LENH U 337a4u pabOoThl, CPOKU BBINOJIHEHUS, OPUEHTHPOBOY-
HBII 00BEM, OCHOBHBIE TPEOOBaHUS K pe3yJibTaTaM padoThl, KpUTEpUU OlleHKU. Bo
BpEMs BBINIOJIHEHHSI CAMOCTOSITENIbHOW pabOThl MPENOAaBaTeNIb MOXKET MPOBOAUTH
KOHCYyJIbTallMi. KOHTPOIIb Pe3ynbTaTOB CaMOCTOSTENBHOW PabOThI CTYAEHTOB MO-
YKET OCYIIECTBIATHCS B MUCHbMEHHOM, YCTHOM WM cMmelniaHHOW (opme, ¢ mpen-
CTaBJIEHUEM IPOJIYKTa TBOPUECKOMN AEATENbHOCTU CTyAeHTa. B kauectBe hopm u
METO/I0B KOHTPOJISI CAMOCTOSITENIbHOW padOThl CTYAEHTOB MOTYT OBITh MCIOJIB30-
BaHbI 3aHATUS, KOJUIOKBUYMBI, 3a4€Thl, TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHbIE
paGotsl u aAp. Kputepusmu oLeHKH pe3yJbTaTOB CaAMOCTOSITEIbHOU paboThI CTY-
JICHTa SIBJISIIOTCS: YPOBEHb OCBOEHHUSI CTYACHTOM yuyeOHOro maTepuana; yMEHHUs
CTYJI€HTa HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS IPU BBIITOJIHEHUH WHAWBUIYaJIb-
HBIX 3aJaHuil; cHOPMHUPOBAHHOCTH OOIIEYYEOHBIX YMEHHI; 00OCHOBAHHOCTH U
YEeTKOCTh M3JIOKEHHUS OTBETa; 0(OpMIICHHE MaTepHralla B COOTBETCTBUU C TpeOoBa-
HUsAMH. [1n1aH noaAroToBKu:

® H3Yy4YUTh COOTBETCTBYIOIINM JEKIIMOHHBIA MaTEpHUa

® U3y4YUTh OCHOBHYIO JINTEPATYpPy 110 TEME

® U3Y4YUTh JAONOJIHUTENIBHYIO JUTEPATYPY 10 TEME

e 0(hOpPMUTH BBINOJHEHHYIO pa0OTy MMCbMEHHO WUJIM B BUJE NpE3eHTa-

[IMU B 3aBUCUMOCTH OT 3aJ]aHUs
® cJenaTh CTPYKTYPUPOBAHHBIE BBIBOJIBI.

IHoaroroBka K 3k3amMeHy

[Ipy noAaroTroBke K DSK3aMEHYy HEOOXOAMMO OPHEHTHPOBATHCA Ha
KOHCHEKTHI JIEKIH, pabouyo mporpaMMy AUCHMILTUHBI, HOPMAaTUBHYIO, YU€OHYIO
U peKoMeHayeMylo JuTepatypy. OCHOBHOE B MOATOTOBKE K CIaue dK3aMeHa - 3TO
NOBTOPEHHE BCEro Marepualia JIUCHUIUIMHBI, IO KOTOPOMY HEOOXOJMMO ClIaBaTh
sk3aMmeH. [Ipu moAroroBke K craaye 5K3aMeHa Bech O0BEM pabOThl HYKHO



pacrpenensiTb paBHOMEPHO MO  JHSAM, OTBEACHHBIM JJIl  MOJTOTOBKH,
KOHTPOJIMPOBAaTh KaXXJbI JIEHb BBHINIOJHEHHWE HamMedeHHOW paboTel. B mepuon
MOJATOTOBKM K DSK3aMEHY CTYJIEHT BHOBb OOpalaercs K YyxXe H3YyYeHHOMY
(npoitneHHOMY) yuyeOHOMY Martepuany. [loaroroBka BKIIIOYaeT B ceOsl TPH dTama:
caMOCTOATeNIbHAs padoTa B TEYECHUE CEMECTpa; HEMOCPEICTBEHHAs MOATrOTOBKA B
JHU, TIPEIIIECTBYIOIIME SK3aMEHY MO TeMaM Kypca; MOATOTOBKAa K OTBETY Ha
3aJlaHds, Ccojepskalecs B Ouierax. OK3aMeH MpPOBOAMTCS 10 Owuieram,
OXBaTHIBAIOIIMM BECh MPOUICHHBIM MaTepuana AUCHHUILIMHBI, BKJIKOYas BOMPOCHI,
OTBEJICHHBIE JJI1 CAMOCTOSITENIBHOTO U3ydeHus. JlJig yCnenHol caauu yKa3aHHbIE
B pabouedl mnporpamme (HOpMHUPyEMbIE KOMIIETEHLUMHU B PE3YyJbTaTE OCBOCHHS
JUCHUIUIMHBL JIOJDKHBL OBITH MPOJEMOHCTPUPOBAHBI, TOTOBUTHCS K HK3aMEHY
HEO0OXO0JMMO HAYMHATH C TIEPBOH JICKIIHH.

IHoaroroBka npe3eHTanuii:

®  3HAaKOMHUTHCA C TEMOM, LEIbIO U 3aJa4aMU

®  COCTaBUTH IUIAH MPE3EHTALUN COTJIACHO OCBOEHHOMY TEOPETHYECKOMY MaTe-
puany

®  MPOW3BECTU MOUCK B JICKIIMOHHOM MAaTepuaje, OCHOBHON U JIONOJHUTEIbHON

JaUTEpaType PakTUYECKOro MaTepuaa 1no Teme

MIPOU3BECTU MOMCK WITIOCTPATUBHOIO MAaTEpHUAIa B CETH "MHTEPHET"

COCTaBUTh MPE3CHTALMIO ITPY MOMOIIHM crienrain3upoBaHHoro 10

COCTaBUTH JIOKJIaJ MO WUIKOCTPATUBHOMY MaTE€pUaITy MPE3CHTAlUN

OTPENETUPOBATH MPE3CHTALMIO TIEPE]l Caueu

KossiokBuymbI:

O03HAKOMMTBCS C TEMOW M BOITPOCAMH KOJUIOKBUYyMa

M3YYUTh JIEKIIMOHHBIN MaTepual

M3YyYUTh OCHOBHYIO JINTEPATYPY 10 TEME

V3YYHUTh JOIOJIHUTEIBHYIO JIUTEPATYPY 110 TEME

HamucaTh OTBET HA NPEIJIOKEHHBIN BOMPOC

00bEM MHUCHMEHHOI'0 OTBETa OT 3 10 4 CTpaHull, BpeMs BBINOJHEHUS 110 90
MUHYT

B ocBoeHuM AUCHUIUIMHBI WHBATUAAMU M JIMUAMH C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMHU 370POBbsI OOJIBIIIOE 3HAYCHHE WMEET MHIWBUIYyajbHas ydeOHas
paboTa (KOHCYJbTAIMH ) — IOTOJHUTEbHOE pa3bsiCHEHNE YUeOHOTO MaTepraia.

NHauBHyalbHbIE KOHCYJBTalMM IO TMPEAMETY SBIIAIOTCA  Ba)KHBIM
(dakTopoM, CHOCOOCTBYIOLIUM HHIUBUAYyaIH3alMd OOY4YEHHUS M YCTAHOBJICHHIO
BOCIHUTATEILHOTO KOHTAKTa MEXKIY MPEnoaBaTesieM U 00yJaroluMCcsi HHBAJIUIOM
WJIM JINLOM C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBSI.

8. Ilepeyenr uWHGOPMAIMOHHBIX TEXHOJOTHI, HCHOJb3yeMbIX MPH
OCYILIECTBJIEHMH 00PAa30BaATEJIbHOI0 MPOLECCA MO0 TUCHHUILINHE (MOTYJIIO).

8.1 llepeyenb HHGPOPMALMOHHBIX TEXHOJIOTHH.

— KoHcynbTHpOBaHuEe NOCPEACTBOM MIEKTPOHHOM IIOYTHI.



— Mcnonp30BaHne 3IIEKTPOHHBIX MPE3EHTAINI MTPU MIPOBEACHUH J1ab0opaTop-

HBIX 3aHATHUMN.

— I'pynnupoBka MHGOPMAIIMOHHBIX MOTOKOB U OOMEH WH(popmalueil mo-
CPEIICTBOM MECCEH]IKEPOB.
8.2 Ilepeyenb HEOOXOAUMOT0 IPOTPAMMHOI0 O0eCIIeYeHUs.

Ne
/o

Ne norosopa

[lepeueHb JIUIIEH3HOHHOTO MTPOTPAMMHOTO 00ECTICUCHUS

1. No73—-ADD/223-D3/2018
Cornamenue Microsoft

ESS 72569510

Microsoft Windows 8, 10

2. | Ne73—-AD®D/223-D3/2018
Cormamenue Microsoft

ESS 72569510 Microsoft Office Professional Plus
3. Hor. Ne344/145 ot [IpenocraBiieHrne HEUCKIIOUUTEIbHBIX UMYIIIECTBEHHBIX ITpaB
28.06.2018 Ha MCIIOJIb30BaHUE TPOTPAMMHOI0 00eCTIeYeHHUS «AHTHUILIATH-

aT» Ha OJJHUH 1o/

4. | Konrpakrt Ne74-ADD/44-
®3/2017 ot 05.12.2017

beccpounas nuien3us Ha 25 nonb3oBareseit: StatSoft Statistica
Ultimate Academic for Windows 10 Russian/13 English Cere-
Bas Bepcus (Concurrent User)

— IlporpaMma i aHanM3a JAHHBIX U TOCTPOEHUS TpaMKOB U JTHUAarpamMm

(Microsoft Excel)

8.3 IlepeueHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:
— «Koncynperant [Imtocy,

— «["apanm».

9. MarepuajbHO-TeXHU4YecKasi 0a3a, He00OXoaMMas AJIs1 OCYIIEeCTBJICHHUS

00pa30BaTEeJILHOIO I

onecca no AMCHUIUInHEe (MOAYJII0).

Z

Bun pabot

MarepuanbHO-TEXHUYECKOE O0€CTeYeHUe JTUCHUIIIMHBI
(MOmyJIs) M OCHAIIIEHHOCTh

1.| Jlexumounubie
3aHATUS

Aynutopun 422, 425, OoCHall€HHbIE MNPE3EHTAllMOHHOMN
TEXHUKOU  (IIPOEKTOp, DKpaH, KOMIIBIOTEP/HOYTOYK,
ayIMoOCHCTEMA) W  COOTBETCTBYIOIIMM IPOTPAMMHBIM
ob6ecrnieuenuneM (110).

2.| JlabopaTopHbIe
3aHATHUS

Aynutopus 412 ocHallleHHass MUKPOOHUOJIOTHUECKUM 000PYI0-
BaHMeM (0aKTepHOJIOTHs), MPE3EHTAMOHHON TEXHUKOHN (Ipo-
€KTOp, SKpaH, KOMITLIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM MPO-
rpamMHbIM oOecrieueHreM (110), HeoOxomumbIM 1abopaTop-
HBIM 000PYJOBaHUEM.

3.| I'pynmoBeie  (uH-
TUBUIYaTbHBIC)
KOHCYJIbTaINH

Aynutopus 410, (kabuner)

4.| Texymuii  KOH-
TPOJib, MIPOMENKY-
TOYHas aTTecTa-
0055;

Aynurtopus 412, 419.

5. CamocTodATelb-

Kabuner nist camocTositebHON paboThl 437, OCHAIICHHBIM




Has pabora

KOMIIBIOTEPHON TEXHUKOH C BO3MOYKHOCTHIO MOAKITFOUCHHUS
kK cetu «VHTEepHET» M 00ECIEYeHHBIN IOCTYIIOM B JJIEK-
TPOHHYIO MH(POPMAIIMOHHO-00pa30BaTEeIbHYI0 CPEAy YHH-
BEPCHUTETA.

3an o6ubmuorexkn KyOI'Y, ocHalieHHBIM KOMIIbIOTEPHOU
TEXHUKOW C BO3MOKHOCTBIO MOJIKIIIOUEHUs K ceT «HTep-
HET», MPOTPAMMOKN PKPAHHOTO YBEJIMYEHUS U OOECIeUeH-
HBI  JIOCTYIOM B  DJJICKTPOHHYIO  HH(POPMAIMOHHO-
00pa30BaTeNbHYIO CpEly YHUBEPCUTETA




