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1 Hesn 1 3a1a4u M3y4eHus JUCHUILIUHBI (MOILYJIs1).

1.1 Ileab ocBOeHMSsI AN CHMILJINHBI.

Ilenbto ocBOoeHUS MUCHUIUIMHBEI "MukpoOuonorusa" siBiasercs (hopMuUpoBa-
HUE y CTYIEHTOB 0OIIenpodecCHOHATbHON KOMIIETEHIIMU B MPOU3BOJICTBEHHOMH,
y4eOHOM U HUCCIIEI0BATENIbCKON IeATeNbHOCTH, a Takxke (popMUpoBaHUe y CTyACH-
TOB-OMOJIOTOB ITYOOKHX 0a30BBIX TEOPETHMUECKUX U MPAKTUUYECKUX 3HAHHUM B 00-
JACTH MUKPOOHMOJIOTUH C TOYKHU 3PEHUSI COBPEMEHHBIX MPECTaBICHUIN O pa3HO00-
pa3uu MUpa MUKPOOPTaHU3MOB KaK 4acTH OMOC(EPHI U UX POJH B €€ YCTOWYHUBOM
Pa3BUTHH.

MuxkpoOuosnorus - oHa U3 Haubosee aKTHBHO Pa3BUBAIOLIMXCS oOiacTen
OnoJIorn4eckoi Hayku. MUKpoOOHasi KJIETKa - UACaIbHbIA OOBEKT JJISI U3y4eHUs
MOJIEKYJIIPHO-TEHETUYECKUX NPOLECCOB B OMosIoruu. MHUKpOOHOJIOTHS MPEACTaB-
JsieT co0Oil HE TOJIBKO TEOPETHUYECKH HMHTEpPEC MO U3YYEHUI0 OHOJOTMYECKHX
MPOIIECCOB, MPOTEKAIOIINX B MUKPOOHOU KJIETKE, HO U B TIPOU3BOJICTBEHHOW JIesi-
TEJIBHOCTHA YEJIOBEKA, MOCKOJIbKY MHUKPOOPTaHM3Mbl M MPOAYKTHI UX JKU3HEIECA-
TEJILHOCTH IIMPOKO HMCIOJIB3YIOTCS B Pa3IMYHBIX 00JIACTSX MPOMBIIUICHHOCTH,
CEJIBCKOTO XO35IUCTBA U MEAUIUHBI.

1.2 3agaun AMCHUIIIMHDI.

3aaun OCBOCHMSI TUCIIUILIAHBI:

— c(OpMHUPOBATH Yy CTYJEHTOB:

0a30BO€ MBINUICHUE, O0ECIEeUUBAIOIIEe CIIOCOOHOCTh MPUMEHSATH 3HAHUE
INPUHIIMIIOB KJIETOYHOW OpraHU3allid MUKpPOOOB, OMO(PHU3NYECKUX U OMOXUMHUYE-
CKMX OCHOB UX >KM3HEJESITEIHbHOCTH, TPOUCXOSIINX B OAKTEpUSIX MEMOpPAHHBIX
MPOIIECCOB B BBITMOJHIEMOUN JEATEIBHOCTH B 00JIaCTH MUKPOOUOJIOTUU C YYETOM
OCBOEHHBIX METOJIMUYECKUX TTPUEMOB U MOIXO/IOB;

CIIOCOOHOCTh TMOHUMATh B3aUMOCBSI3b TEOPETUYECKUX OCHOB MHUKPOOHOJIIO-
TMYECKHUX MPOLIECCOB C UCMOJIB30BAHUEM TE€X WJIM MHBIX METOJIOB U BO3HUKAIOIINUX
pPE3YJIbTaTOB HAYYHO-TIPAKTUYECKON NEATETLHOCTH B 00JACTH MHUKPOOHOJIOTHH U
OMOTEXHOJIOTHH,

CIIOCOOHOCTH MTPUMEHSTHh COBPEMEHHBIE SKCTIEPUMEHTAIbHBIE METObI pado-
Thl C MUKPOOHOJIOTHYECKUMHU O0BEKTAMH B JIA0OPATOPHBIX YCIOBUSX;

— pa3BUBATh y CTYACHTOB YMEHUS UCIIOJIb30BaTh COBPEMEHHBIE MPECTaB-
JeHusT 00 OCHOBax OMOTEXHOJIOTHYECKUX M OMOMEIUIIMHCKUX MPOU3BOJICTB, TCH-
HOM WHXKEHEPUU, HAHOOMOTEXHOJIOTUH, OMOITHUKY;

— pa3BUBaTh Y CTYJICHTOB HaBLIKU PaOOTHI ¢ yUeOHOM U HAYUYHOU JIUTEPATy-
poii.

1.3 MecTo aucuMIuInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/JIbHOM MPO-
rpaMMBbl.

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

JucuuminHa yuTtaetcs s 0akanaBpoB HanpasieHus 06.03.01 — buonorus
Ha 3 kypce B 5 cemecTtpe. Eii mpenmecTByeT M3y4Y€HUE TAKUX IUCIUIUIMH KaK:
«MatemaTtukay, «Xumus», «3o00aorus», «boranuka», «bunoxumusy». JlanHas guc-



UIUIMHA SBJISAETCS OCHOBHOM JUIst 00IIenpodeccuoHaNbHON AUCIUILTUHBI "BBee-
Hue B OuorexHosnoruto", "Bupyconorusa", "MmmyHonorus".

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

[InanupyeMbIMu pe3yiabTaTaMyd OOYYEHHMsS MO TUCUUILIIUHE, SBISIIOTCS 3HA-
HUS, YMEHHUSA, BJIAQJICHUS W/WIU ONBIT JAESITEIbHOCTH, XapaKTEPHU3YIOIIUEe 3Ta-
I6I/'YpOBHU (POPMHUPOBAHUS KOMIIETCHIIMM M 00ECTIEUMBAIOIINE TOCTIKEHHUE TIa-
HUPYEMBIX PE3yJIbTaTOB OCBOEHUS 00pa30BaTeIbHON MporpaMmel B 1eioM. [lepe-
YeHb KOMIETEHITUH, POPMUPYEMBIX B PE3YNIbTATEC W3YUCHUS AUCIHUILINHEI, IPUBE-
JIEH B Ta0JIULIE.

Conepxanue
Ne WNunekc| komriereHuuu | B pesynbrate wu3ydeHuss y4eOHOW JAMCIMIUIMHBI
| xomme-| (mnu €€ d4a- | 00y4arourecs J0JIKHbI
- TCHIIUH| CTH)
3HATH yMeTh BJIAJIeTh
1. | OIIK-5| cnocoGHo- MOP(OJIOTHIO, UHTEPHPETU- METOIAMHU
CTBIO HpuMe- | CTPOCHHE, METa- | pOBaTh JAHHbIC | BbIACICHHA-
HATB 3HaHMe | 0O/TM3M  TIPOKa- | y4eOHOH, OakTepuid,
——., PUOTHYECKHUX Hay4HOH, MOJTyYeHUS
. OMOJIOTUYECKUX | HAYYHO- YUCTBIX KYJb-
KICTOAHOU 00BEKTOB; MOMYJISIPHOM TYyp;
OpPTaHM3allMN | pvjecT0o W pOJIB | IUTEPATYPBI, | METOJAaMH
Ounonornye- MHUKPOOpPIraHu3- cetu  UHTrep- | KynbTUBUPO-
CKHUX OOBEK- | MOB B OCHOBHBIX | HET JUIsl TIOHHU- | BAHUSI MHKPO-
TOB, OuOQU- | OMOTCOXUMHYE- | MAHHS ~ MEM- | OPraHH3MOB B
spueckux  p | CKHX UKIAx; OpaHHBIX TpO- | JaboparTop-
OCOOEHHOCTH OC- | IECCOB M MO- | HBIX U IMPOU3-
onoxumuye-
HOBHBIX OJHEpTe- | JICKYJISIPHBIX BOJICTBEHHBIX
CKHX  OCHOB, | ryqeckux  mpo- | MEXaHHU3MOB YCIOBUSIX
MEMOpPaHHBIX neccoB  (Opoxke- | )KU3HEESI-
IIPOLECCOB M | HUSA,  JBIXaHHS, | TSIBHOCTH
MOJIEKYJIAp- | XeMO- H  (OTO- | OaKTEpHi;
HEIX  Mexa- | CHHTE3)  0akTe- | HAXOJUTh B3a-
HU3MOB K3~ | PHH UMOCBS3HU
OPUHIUIB U ME- | MeXKIy CTpPYK-
HEACATETLHO T(I;)I[BI K1accudu- Typoﬁyn (1)5121’?(—
c Kanuu OakTepuil | uei OHoJIoru-
YEeCKOro  00b-
eKTa
2. | OIIK-6| ctocoGHo- YCTPOMCTBO CBE- | MPOU3BOAUTL | HABBIKAMU
CTBIO HpuMe- | TOBBIX  MHKPO- | [IOCEB HA MUTA- | ACENTUYECKOH
HATH  coBpe- | CKOTIOB C MMMEp- | TEbHbIE  Cpe- paboThI B
CHOHHBIMH  00B- | JbI; MUKPOOHOJIO-




Conepxanue

N WNHunekc koMrieTeHIIMu | B pesynbrare wu3ydeHus y4eOHOM IUCIUILUIMHBI
8]
KoMmre-| (i e€ d4a- | 00yJaromuecs J0DKHbI
[.11.
TEHIIUU| CTH)
3HATH yMeTh BJIaJIeTh
MCHHBIC JKC- | EKTUBAMH, JenaTh Tperma- | THYeCKOW Jia-
TIeprMeH- MPUHIIUAIIBL pabo- | paT-Ma30K 0ak- | bopaTopuu;
TalbHEIE Me- | TPI € UYHMCTBIMH | TEPHIA, METOJI0M
KyJIbTypaMu Oak- | UCTIOJIb30BaTh | HAKOMUTEIb-
TOABI PabOTHI .
TepUi; TOTOBBIC IIUTAa- | HBIX KYJIBTYP;
c Owmoiormye-
MPUHIIAIIBI OTIpe- | TEJIbHBIE  Cpe- | HaBBIKaMU
CKUMH 00BCK- | nenenus THIIA | JIBL; 1moceBa Ha
TaMH B IIOJIE- | KJIETOYHOW CTEH- | MOJIb30BATHCS | IVIOTHBIC TIH-
BEIX M 11a00- | KU OakTepui; MUKPOOUOJIO- | TaTeJIbHbIC
PaTOPHBIX 0COOCHHOCTH THYECKOW TIeT- | CPEIIbI;
YCIOBHSIX, cTpoeHus W ¢Gu- | JIew; METOJaMH BH-
3UOJIOTUU 0akTe- | OOHApPYKUBATh | 3yalu3aluu
HaBBIKU pado-
pUaANBHBIX  KJe- | bakTepuaib- MUKPOOHBIX
Tel C COBPC- | 1ok; HBIC KJICTKH B | 0OBEKTOB
MCHHOM  all- | ycTpOMCTBO pa- | oJie  3pEeHHs
naparypou 6ouero MecCTa | MUKPOCKOIIa
MUKpOOHOJIOTa
3. | OIIK- | ciocoOHoO- MUKpPOOHOJIOTH- | IPUMEHSTh HaBBIKOM
11 CTBIO TpHUME- | YCCKHEC  OCHOBBI | IIOJYyYCHHBIC NPaKTUYECKON
HATH  COBpe- | COBPEMEHHBIX MHUKPOOHOJIO- | HHTEpIIpeTa-
MEHHEIE OMOTEXHOJIOTH- | THYECKHE 3Ha- | MM TEOPETH-
npencrapie- | YECKMX  TPOM3- | HUs B y4eOHOH | YeCKUX  3Ha-
Hust 06 ocHo- | BOACTB; JeSATeIIbHOCTH, | HUM B o00Ja-
OCHOBBI TCHETH- | UCIIOB30BaTh | CTH  MHKPO-
Bax OHoOTEX-
YeCKMX  TpPaHC- | COBPEMEHHBIE | OMOJIOTHH;
HOJIOTHYe- .
dbopmaruii  O6ak- | MPeACTaBICHHUS | OCHOBHBIM
CKMX W Ouo- . .
TEepUi; MEXaHH3Max MOHSATUHHBIM
MEIUIIMHCKHAX
b yIIBTPAMUKPO- HACJIEJICTBEH- | almaparoMm
MpOUSBOACTB, | oxonmueckoe HOCTM U W3- | MUKPOOHOJIO-
TCHHOM  HH- | crpoeHne  MHK- | MEHUMBOCTH TUH, CIOCO0-
KCHCpUH, pOOHOI KJIETKH B | OaKTepuit B | HOCTBIO  HC-
HaHOOMOTEX- KOHTEKCTE€ HaHO- | HAyYHO- IIOJIBb30BATH
HOJIOTHMH, MO- | QHOTEXHOJIOTHUH, | UCCIIEd0Ba- C¢ro Ha Impak-
JIEKYJIAPHOTO | MCIIOJIb30BAHUE TeIbCKON pesi- | THKC
MOJICITUPOBa- | IPUMEHEHHS TEJILHOCTH,
HUS OakTepuii B Kade- | IPUMEHSTh

CTBE OHoOJIOruye-

3HaHHusg1 O MHK-




Conepxanue

N Wupaexc komrereHu | B pesynbrate wu3ydeHUs y4eOHOW IUCIMILTAHBI
® | kowmre- (mmu  e€ uya- | oOydJaromuecs JOKHBI
- TEHIIMH| CTH)
3HATH yMeTh BJIQ/I€Th
CKOTO arcHTa, pOOpTaHu3Max
MOJICKYJISIPHBIC -IICHTPAITLHOM
OCHOBBI ~ CTpOE- | areHTE COBpe-
HUST U (QYHKIUH | MEHHBIX  OuWoO-
OakTepHAIBbHBIX | TEXHOJIOTUI
MEXaHHU3MOB
4. | OIIK- | cocobHO- OMOdTHYECKUE MPOU3BOJINTh | HABBIKAMH
12 CTBIO HCIIOJB- | MOMEHTBI B MHK- | [IOCEB MHKpPO- | MpobooTdopa
30BaTH  3Ha- | POOHOIIOTHY; bnopsl  yeno- | Guosnoruye-
tre ocHoE i | ACTIEKTHI OMOd- | BEYECKOTO Te- | CKHX MaTepH-
THKH TI0 OTHO- | J1a; aJoB TUTST
TpHHIHIIOB IICHUIO K OOBEK- | OMPEeiITh MHUKPOOHOJIO-
OMOSTHKH B | Tay  MUKpOOHO- | ONTUMANBHBI | THUECKHX  HC-
npogeccuo- JOTUM W CIIOCO- | P&KUM YOUBKH | CII€IOBaHUN
HaIbHOM  u | 6aM HWX TmpuMe- | oTpabOTaHHOTO
COLMANLHON | HEHUA MHUKPOOHOJIO-
NeATEIbHOCTH THHeCcKoro  Ma-
Tepuaia

2. CTpyKTYypa M coaepkaHue JUCHUILIHHBI.
2.1 PacnpeaesieHue TPy10€MKOCTH IMCHMILIMHBI 10 BUAAM padoT.

OO6mrast TpymO0EMKOCTh TUCHUIIMHBI COCTaBIsieT 2 3ad.em. (72 daca),

pacripejiesieHue 1o BujiaM paboT MpeICTaBICHO B TaOJIHIIE.

nux

Bun yueOHoOM paOoThI Bcero | Ce-
4acoB | MECTpHI

(dacwr)
5

KonrakTHas padora, B TOM 4ucie:

AyauTopHbIe 3aHTHS (BCEro) 36 36 |-

3aHATHS JICKUMOHHOTO THUIIA 18 18 |-

3aHATUS CEMUHAPCKOTO THUMa (CEMUHAPHI, MPAKTHYECKUE

3aHSTHUA) B B )

JlaGopaTopHbIe 3aHATUS 18 18 |-

Nuas koHTakTHas padora:

Kontpons camoctositensroi padots (KCP) 2 2




[TpomesxyTounas arrecrauus (MKP) 0,3 0,3
CamocrosiTeibHas padoTa, B TOM YHCIE: 7 7
Kypcosas paboma - -
IIpopabomxa yuebHnozo (meopemuueckoeo) mamepuana 3 3
Buinonnenue unousuoyanvHuix 3adanutl (n0020mosKka cooouye- 3 3
HULL, npe3eHmayuii)
Pegpepam - -
[ToaroTroBka K TEKYyIIEMY KOHTPOJIIO 1 1
KonTpoJsb:
[ToaroroBka K 3K3aMeHy 26,7 26,7
OO0umas TPy10€eMKOCTh yac. 72 72
B TOM 4YMCJe KOHTAKTHas 38 3 38 3
padora
3a4. efl. 2 2

2.2 CTpyKTypa JUCHUILINHBI:

Pacnipenenenrie BU0B yueOHON pabOThl U MX TPYAOEMKOCTH IO pa3jeiam
JTUCITUTUTUHBI.

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

KommnuectBo vacos
Bue
No | HaumeHnoBanue pa3aesnnos Bce- | Ayautopnas pabota aynu-
ro TOpHAas
pabota
JI 113 | JIP CPC
Mukpobuosnorus Kak Hayka — onpe- | 4 2 — 2 —
JeJIeHne, pas3/ielieHue MO Ha3Haye-
L HUIO U 00bekTaM. [lonoxxkeHne MUK-
POOPTaHU3MOB B KUBOW TIPUPOJIE.
Ucropust pazButusi MHKpoOuosoru- | 4 2 — 2 —
YECKUX TMPEJCTABICHUN W METOOB.
2 Brigaromuecst yaeHble — MUKPOOHO-
JIOTH.
Mopdonoruss ¥ IUTOJIOTUS TPOKa- | D 2 — 2 1
3 puoT. MexaHu3Mbl TTOIBMYKHOCTH.
[IpyHIMIOBI CUCTEMATHKUA TMPOKApH- | D 2 — 2 1
4 ot. [lonarue Buna y 6aktepuil.
3aKOHOMEPHOCTH POCTa U PA3BUTHS | 5 2 — 2 1
> MUKpPOOPraHU3MOB, KYJIbTUBUPOBA-




HHUEC, BIIMAHUC BHCIIITHUX (p&KTOpOB.

Mertabonuszm
MHuoroo0pa3zue
OakTepuil.

MHUKPOOPTaHU3MOB.
crroco0oB

KHU3HHU

OCHOBHBIE TPYIIIHI
OakTepuil.

reTepoTPOdHBIX

SJICMCHTOB.

Yyactrne MUKPOOPTraHM3MOB B KpPY-
rOBOpPOTaX OCHOBHBIX

OMOTEHHBIX

I'eneTnueckue
OakTepuit

pEeKOMOMHAITUHN

y

Hmoeo no oucyuniu

18 18

He.

7

[Tpumeuanue: JI — nexuun, 113 — npakTudeckue 3anatus / cemuHapsl, JIP — nabo-

patopusle 3ausATuA, CPC — camocrosTenpHas padoTta CTy/IeHTa

2.3 Coaep:xkanue pa3aejioB TUCHUIIHHBI:
2.3.1 3aHgaTud JeKIHOHHOI0 THIIA.

Dopma
HanmeHoBaHue
Nebasiena(Temp) Conepxanue paszaena (TeMbl) FEKYIIETO
KOHTPOJIS
12 3 4
1.[Pazgen 1 — Muxkpo-|IIpenmer u 3agaum MUKpOOUOIOTUH, €€ Me-|Y CTHBIM
OMoJIOTHs KaK HayKa —|CTO M poJib B COBpeMeHHOM Ouosoruu. ud-|lonpoc
onpeneneHue, pasne-|/pepeHunanus MUKpPOOHOJOTHYECKONH HayKu
JEHWe 10 Ha3Haye-no uensiM M oObekTam wuccienoBanHusa. Oc-
HUIO U 00bekTaM. [1o-|HOBHBIE pa3jesibl MUKpOOWOIOTHU. 3adadut
JIO’)KEHUE MHUKpPOOpPra- MUKpOOHOJIOTMYECKOl  Hayku. 3HauyeHue
HU3MOB B  JKMBOW|MHKPOOWOJIOTMHM JJIi Pa3BUTHS  (U3HKO-
OpUPOJE. XUMHUYECKON OMOJIIOTMH, MEIUIMHBI U CEllb-
CKOTO XO35KCTBA. |JIaBHBIE HaIpaBICHUS
pa3BUTUS COBPEMEHHOM MHKPOOMOJIOTHU:
(GU3HOIOTHYECKOE, IKOJIOTUYECKOE, MOJIEKY-
asipHO-TeHeThnueckoe. [lonoxenne MUKpoop-
FaHU3MOB B )KUBOU nipupoe. IIpokapruorHeie
U DYKapUOTHBIE MUKPOOPTaHU3MBI; CXOJCTBO
Y OCHOBHBIE Pa3INYHUs.
2.|Paznen 2 — Ucropust|OTkpbiTHE MUKPOOOB JIeBEeHIyKOM U paboThI|Y CTHBIN
pa3BUTUSL MHKPOOHO-|[IEPBBIX HCCIIEA0BATENEH MUKPOOPTaHU3MOB.|0OIPOC,

JIOTHYECKUX npen-
CTaBJIEHUHU U METO-

JTOB. Brigaronmecs

Jlyn Ilactep u ero 3HaueHuWe B Pa3BUTUU
MUKpoOuosoruu. Pemmenue Bompoca o camo-

3apOKICHUH JKU3HU. YUYeHHue O OpOKEHUHU.




y4eHbIE — MHUKPOOHO-
JIOTH.

Pa6oter IlacTepa mo wu3ydeHuto OoJie3HEH
BUHAa M muBa. Pa3zpabotka [lacrepom Hayu-
HBIX TPUHIMIOB MPOPUIAKTUKH HH)EKIu-
OHHBIX 3a00neBanuil. Po6ept Kox u ero 3ua-
YeHUE B Pa3BUTHUH MUKPOOMOJOTHHU. 3HaUe-
Hue padot P.Koxa mig pa3Butust MUKpoOUo-
J0Tn4YecKod TexHUKA. OCHOBHBIE 3Tallbl Pa3-
BUTHUS OOmmEeld MukpoOuosoruu. PaboThl
C.H.Bunorpaackoro, M. beiiepunka, B.JL
OMENSHCKOTro U IPYrUX UCCIEN0BATENEH.

.|Paznen 3 — Mopdoio-
TUsi W LUTOJOTHS
IIPOKApHUOT. Mexa-
HU3MBI OJIBUKHOCTH.

Pasmepsl u popma OGakTepuaibHBIX KIETOK.
OOmas xapakTepucTuKa CTpOeHUs OaKTepu-
anbHON KieTku. Knetounas creHka Oakre-
puil. CTpoeHue, XuMHUYEeCKUil cocTaB, (PyHK-
UM KJIeTOuyHOM cTeHku. baktepuun Oe3 kie-
TOYHOM CTeHKHU: L-popmbl GakTepuii, MUKO-
1azMbl. CIIM3UCTBIE CIOW, KaIlCyJbl U 4YEX-
Al y Oaktepuid. MIX XMMHYECKHIl COCTaB U
3HaueHue. JKryTuku y OakTepuil pa3mepsl,
(dopma, cTpoeHHE, YUCIO U B3aMMOPACIIOJIO-
xKeHue. MexaHu3M JBUKEHUS HKT'YyTHKOB.
Bopcunku (pumOpun), ux otimuus u QyHK-
nuu. [uromnasmaruueckass MemOpana. Ee
XUMHUYECKUNA COCTaB, CTpOEHHue, (QyHKUUU.
BryTpukierounbie MeMOpaHHBIE CTPYKTYPbI
y OakTtepuilt 1 ux QyHkiuu. Pudbocompl Gak-
TepUH, UX CTPOCHUE, XUMHUYECKUH COCTaB,
¢byakuuu. Cyoseaunuisl  pudocom. [lomu-
coMbl. OCOOEHHOCTH CTPOEHHUS SIIEPHBIX K-
BUBAJICHTOB y Oakrepuil. bakrepuanbHas
XpomMocoMa U ee ctpoeHue. OTiIu4us HyK-
aeousioB OakTtepuil oT saep 3ykapuotr. WH-
CEpPLUUOHHBIE DJIEMEHTBI U TPAHCIIO30HBI. JH-
JOCTIOPBl U Jpyrue  Mokosiuecs: (opMbl
Oakrepuil. CTpoeHHe 3HIIOCIOP U TMPOIECC
ux (opmupoBaHus. 3HaAUCHHE HHAOCIOP VY
OakTepuil.

YcTHBIN
onpoc, Koin-
JIOKBUYM

Paznen 4 — Ilpuniu-
TIbI CUCTEMATUKH
npokapuor. IlonsTue
BUJa y OaKTEepUH.

OCHOBHBIC TIPUHIUIIBI TAaKCOHOMHUM IpPOKa-
PHOT U €€ MECTO B COBPEMEHHOM OMOJIOTHYe-
CKOH CHUCTEMATHKE. DKoJ0ro-
dbusuonornyeckas u (UIOreHeTHYecKas: CHU-
cTeMaTnKa mpokapuoT. [Ipu3Haku OakTepuid,

Y CcTHBIN
Ompoc




y4UThIBaeMble NMpU UX Kinaccudukanuu. Ilo-
HSTUE O BHJIE, KYJIbType M IITaMMe OakTe-
puii. MoJleKyIsipHO-TEHETUYECKUE METObI
uaeHTUGUKaK OakTepuil. YcTaHOBIEHUE
BUJIOBOM TPUHAIIICKHOCTH MHUKPOOPTaHU3-
Ma.

.Paznen 5 — 3akoHo-
MEpPHOCTH poOcTa U
Pa3BUTHS  MHKPOOP-
TaHU3MOB, KYJIbTUBU-
poBaHmue, BIIMSHUE
BHCITHUX (PaKTOPOB.

Poct u pa3zutne Oakrepuil. Tumbl pa3mHoO-
KeHus. MexaHu3M THTaHus y OaKTepui.
BrexiietouHoe mnepeBapuBaHHME IHUTATENb-
HBIX BELIECTB. [I[pOHMKHOBEHWE NHUTATENb-
HBIX BELIECTB 4Yepe3 IUIa3MAaTHUYECKYyI0 MEM-
Opany. Tumbl nUTaHUS Yy MUKPOOPTAaHU3MOB.
Aytotpodsl u rereporpodsl. Tumsl ayTo-
TpoHOro nmuranus. GoTo- U XeMOAyTOTPO-
¢b1. Opranorpodsl u autorpodsl. Bocemb
CIOCO0OB KU3HU MPOKapUOT. Poct u pa3Bu-
THE MHKpPOOPraHu3MoB. llepuomnueckoe u
HEMPEPHIBHOE KYJIbTUBUPOBAHUE. 3aKOHO-
MEpPHOCTHU POCTA YUCTHIX KYyJIbTyp OakTepuid
NpAd  NEPUOAUYECKOM  KYJIHbTUBUPOBAHUM.
Kpusas pocra. KynstuBnpoBanne MHUKPOOp-
raHnu3MoB.  HakomurenbHbIE  KYJIBTYpHI.
[IprHIMD 37EKTUBHOCTU. UUCTBIE KYJIBTYpPBI
MUKpOOpranu3moB. HMcTtouHuku yriepona,
ucrnoJyib3yembie Oaktepusamu. [lonarue coipbe
B MHUKPOOUOJIOTHYECKON MPOMBIIIICHHOCTH.
HcTOouHMKN a30THOTO MHUTAHUS Y MUKPOOP-
raan3mMoB. dDaktopsl pocrta. [IpoToTpodnr u
aykcotpodnl. Mctounnku cepsl u (ocdopa.
OcCHOBHBIE THUIIBI Cpe€ll, IPUMEHSEMBIX B
MuKpooOuonoruu. Pacripenenenue mno HazHa-
YEHUIO, COCTaBy, KOHCUCTEHIMNA. OCHOBHBIE
TpeOOBaHUS K MHUTATEIbHBIM  CpelaM U
MPUHIUANBI UX KOHCTPYMPOBaHUS. 3aKOHO-
MEPHOCTH POCTa YHUCTHIX KYJIbTYP MHUKPOOP-
TaHU3MOB MPU NEPUOAUYECKOM KYJIBTHUBUPO-
BaHuu. KpuBas pocrta nepuondeckon KyJib-
Typbl, OCOOCHHOCTH OTAENbHBIX (a3. Brus-
HUE BHEMHUX (aKkTopoB (Temmeparypa, pH u
JIp.) Ha KU3HEACATEILHOCTh OakTepuid. Bim-
SHUE TeMIeparypbl Ha pocT Oaktepwmii. Uc-
IIOJIb30BAHUE BBICOKUX TEMIIEpATyp IJI CTe-
pwimzauuu. Metoasl crepunuzannu. [lacre-
puzaumsi M TUHAanuzauusd. lIpumeHeHune B
MEJIMIIMHE U TPOMBIIIJIEHHOCTH.

Y CTHBIN
onpoc




\Paznen 6 — Mertabo-
JIU3M  MHUKPOOPTaHMU3-
MOB. MHoroo0pasue
CIIOCOOOB KU3HH OaK-
TEpUH.

DHepreTuueckuii oOMeH y OakTepuili M €ro
CBS3b C KOHCTPYKTUBHBIM. OCHOBHBIE 3TaIlbl
pacuieruieHust  yriaeBooB.OTHOIIEHUE MUK-
po0oB Kk kuciopony. [lyTu nomxyuenus sHep-
TMU B aHa’pOOHBIX U a’3pOOHBIX YCIIOBU-
aX.AHa’poOHOE paCIIEIJIEHUE YTIEBOIOB.
Cybctpatoe ¢ochopunupoBanne. I[lyTh
OMb6aena-Meiieproda u apyrue HadalbHbIC
MyTH aHAYPOOHOTO PACIIEIUICHUS YTIEBOIOB.
Oueprerudeckas 3()(PEeKTUBHOCTh aHA3POO-
HOTO paciieryieHus: Tioko3bl.llonstue o
Opoxxenusix. Koneunble mpoaykTsl. Bumsl
Opo>xeHui. MacliHOKUCI0€ U MPOIUOHOBO-
Kuciaoe OpoxkeHus.l'omodepMeHTaTUBHOE U
rerepoepMeHTaTUBHOE OpokeHus. x BO3-
Oyaurenu. [IpakTnyeckoe IpUMEHE-
HUE.A3po0HOE  pacIleyieHHe IMHPOBHHO-
rpagHoid KHUCIOTHI. [lukn TpukapOOHOBBIX
KHCJIOT, IIEPEHOC JJIEKTPOHOB M OKHCIIH-
TenbHOE (ocopunupoBanue. Beixon sHep-
TMU TIPU a3pOOHOM PACILEIJIEHUU YIJIEBO-
TOB.A3poOHOE M aHa’poOOHOE JbIXaHUE Y
MpoKapuoT. Buapl aHa’3poOHOrO AbIXaHUS U
ero 3HadyeHue.PoToTpodHbie OAKTEpUN U UX
doTocuHTEeTHYECKHI ammapaT. MexaHuszm
OaktepuanbHOro  QorocuHTe3a.  OTaUYHSL
¢dorocuHTE3a Oaktepuit 17} pacre-
HUW.DOTOCUHTE3UPYIOIIUE 3€JIEHBIE U IIyp-
IypHbIE CEpHble OAaKTEPUH, MX XapaKTepu-
ctuka. OCOOEHHOCTH CTpPOEHMS, LUTOILIa3-
MaTUYECKHE  BKJIKOYEHUS  CEpbl,  UX
poJib.DOTOCHHTE3UPYIOLINE MYPIYyPHBIE HE-
cepHble OaKTepuH, UX Xapakrtepuctuka. Jlo-
HOPBI BOJIOPOJa Y (DOTOCUHTEZUPYIOMINX He-
cepHbix Oaktepuil. ®dunym "llnanobakre-
pun". CTpoeHHE MX KIETOK U IOJIOKEHUE B
cucteMe opranu3zmMoB. OcobeHHOCcTH (HOTO-
CHUHTE3a y 1MaHo0aKTe-
puit. XeMocuHTesupyoomue Oakrepun. Hx
OCHOBHBIE I'PYIIIbI. MEXaHU3M XEMOCHHTE3A.
Pa6otet C.H.Bunorpaackoro mo M3y4eHHIO
XEMOCUHTE3UPYIOIINX OakTe-
purii. XEMOCUHTE3UPYIOIINE CEPHBIE U THO-
HOBbIE OakTepuu. VX ponb B mpupojae u me-
xaHu3M xemocuHTe3a.XKenezobakrepun. Oc-

YCcTHBIN
Ompoc




HOBHBIE MPEICTABUTENMN IPyMbl. Yexolpua-
Teie OakTepuu. Pa6oter C.H.Bunorpaackoro
u H.I'.XomoaHoro no u3y4eHuro xene300aK-
TEpUM.

|Paznenr 7 — OcHOB-
HBbIC TPYIIIBI TETepO-
TpO(HBIX GaKTEpHiA.

OcHOBHBIE TpyHmbl reTepoTPOPHBIX OakTe-
puii. Crnmpoxetbl. CTpoeHUE CIUPOXET U UX
oTinuusl  OT JApyrux Oaxrepuil. OCHOBHbIC
npeacraBuTend. CrnuvpanbHble U W30THYTHIE
O6axtepun.@umym "[IporeobakTepun"  Kak
HanOoJjiee H3y4YEHHas TIpyIIla MHKpPOOpra-
HU3MOB. CemelicTBa SHTEPOOAKTEpUIA, TICEB-
TOMOHa , BUOpHOHOB.Duinym "OUPMUKY-
Thl". XapakTepucTuka CTAPUIOKOKKOB H
O0aunsu1.OCHOBHBIE TPYIIIBI T'eTePOTPOPHBIX
OakTepuil.  AKTUHOMHULETBl U CXOJHBIE
cHuMH Oaktepuu. CTpoeHHE KIIETOK M CIIO-
coOBI pa3MHOXKEHUS akTUHOOakTepui. [Ipak-
TUYECKOE 3HAYeHHE.PUKKETCHUN U XJIaMHUIAA
- ocobas rpynma MHKPOOOB-TIapa3uTOB.
[k pa3sMHOXKEHMUSL.

YcTHBIN
onpoc

Pa3znenr 8 — Yuactue
MHUKpPOOPTaHU3MOB B
KPYyTrOBOpPOTax OCHOB-
HBIX OMOT€HHBIX
3JIEMEHTOB.

MuxkpoOHoOe pa3noKeHHE KpaxMana, MeKTHHa
u Apyrux yrieBoaoB. [Ipaktuyeckoe 3Haue-
HUE TMPOIECCOB.A’pOOHOE U aHa’poOHOE
Pa3NIOKEHHE MUKPOOPTraHU3MaMH KJIETYATKU
(memmtono3el).  Bo3Oyautenu  mpoIeccos.
Cxkonp3siiue  Oaktepuu.Pons  mukpoopra-
HU3MOB B OMOJIOTMUECKOM KPYrOBOPOTE Be-
mectB B mnpupoae.Kpyrosopor yriepoaa B
npupozae. @ukcanus CO, B mpoieccax ¢o-
TO- U X€MOCHUHTE3a. BrIfienienne yriexucio-
THI TIPY pacmajie IeJUTI0I03bI U YTIEBOI0PO-
noB.Kpyrosopor azora B mpupoae. AMMoO-
HU(DUKAIUS U MUKPOOPTAaHW3MBI, €€ BBI3HI-
Batoue. Hutpudukamnys u BI3bIBAIOIINE €€
Mukpoopranusmbsl. Pa6oter C.H. Bunorpan-
CKOTO TI0 BBIJICNIEHHIO0 HUTPU(UKATOPOB. [le-
HuTpuduKanus. Mukpoouonornueckas Quk-
carusi atmocepHoro aszora. CBOOOTHOXKH-
BYIIIME adpPOOHBIE U aHAdPOOHBIE a30T(dHKCa-
Topbl. Pons B mpupoge.KinyOenbkoBbie Oak-
TEPUH, UX XaPaAKTEPUCTHKA, B3AaMMOOTHOIIIE-
HUS C pacTeHUsIMU. YJIOOpeHHs Ha OCHOBE
a30TPUKCHUPYIOIINX MUKPOOPTaHU3-
MOB.MHKpOOHOE OKHCJICHHE Cepbl U €€ CO-
eAMHEHUN (HOTOCUHTE3UPYIOIIUMH U XEMO-

Y CTHBIN
onpoc




CUHTE3UpYyIOUMMHU OakTepusiMu. BoccTaHoB-
JeHue Cyib(})aToB MHUKPOOPTraHU3MaMH, €ro
NpUYMHBI U 3HaueHue. KpyroBopor cepsl B

pUpoJIe.

.[Pazzmex 9
YECKUE
nuu y OakTepuii

— I'enetu-
pexomMOuHa-

['eneTnueckue pexoMOMHAIIMKM Y OaKTEepuUu.
MexaHu3M BKIIIOUYEHUS TEHETHMYECKOTO Ma-
Tepuasa B  OakTepUAIbHYIO  XPOMOCO-
my.Tpancopmarius y Oakrepuit. OnBITHI
I'puddurca. Ilpupona Ttpanchopmupyroiie-
ro ¢akTopa W MEXaHW3M TpaHCHOpMaIUH.
3nauenue TpaHchopmanuu. TpaHcaAyKkuus y
Oaktepuil. Hecnenuduueckas u cnernuduye-
ckast Tpancaykuusa. Konbroranus y 6akTepui.
[Tonosoi#t ¢akrop (F- mnasmmuma), ero Jioka-
au3anus B OaKkTEepUAIbHOW KJIIETKE M CBOW-
CTBaA.

YcTHBIN
onpoc

2.3.2 3aHATHA CEMHUHAPCKOI'0 THIIA.
3aHATHSI CEMUHAPCKOTO TUIIA — HE MTPELYCMOTPEHBI

2.3.3 JlabopaTopHble 3aHATHSI.

HarmeHoBaHUEe 1a00paTOPHBIX paboT

dopma

TEKYLIETO
KOHTPOJISI

3

4

BBenenrie B MUKpOOHOIOTHYECKYIO J1a00paTopuio. 3HAKOMCTBO C
MHUKPOCKOTTUMYECKUMH METOaMH HCCIICIOBAHMS

KoutokBuym
Nel

CrnoxHble MeTobl OKpacku. Mop¢osoruss MUKpOOPraHU3MOB

KomnokBuym
Ne2

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

Komnoksuym
Ne3

Mertoapl KyJbTHUBUPOBAHUS MHUKpPOOPraHu3moB. [lurarenbHbie
cpenbl. MeTosel crepum3anui. Mukpodiopa Tesa yenoBeka.

KoutokBuym
Ne4

Muxkpockonusi Mukpoduiopsl Tena. Mukpodiopa Bo3ayxa — BbI-
JIeJICHNEe YUCTOW KYIBbTYypbl adpoOHbIX OakTtepwii. KommdecTBeH-
HBIM Y4ET MUKPOOPTAHU3MOB.

KomnokBuym
Ne5

N3yuenue aHa’poOHBIX MUKpOOpraHu3MoB. Pabora ¢ 4uCTHIMU
KyJAbTypaMu aHa’poOHbIX Oakrepuil. M3yueHue pazHooOpazus
(U3HOJOTMYECKUX TPy NPOKAPUOT.

KomnokBuym
Ne6

KpyroBopoT azorcomepkamux BemECTB B TPUPOE MIPH YIACTUH
MUKPOOPTaHU3MOB. AMMOHU(DUIIUPYIOMIUE MHUKPOOPTAHU3MBI.
Nzyuenne azordurcaropoB, HUTPUGUKATOPOB U EHUTPUDUKATO-
pOB.

KomnokBuym
Ne7

[IpeBpailieHre BEMIECTB B MPUPOJIE NMPU YYACTUU MHUKPOOPra-

KosnokBuym




HU3MOB. MHorooOpa3ue MHUKPOOPraHU3MOB, Yy4yacTByrOHIMX B|Ne8
IIUKJIaX OMOT€HHBIX DJIEMEHTOB.

9. |Ponb MukpooprannuzMoB B 6uocgepe BO B3aUMOCBSI3U cO CTpykK- KommokBuym
Typo# U (PYHKITMOHAJIBHBIMUA OCOOCHHOCTSIMU KJIETKH. Ne9

2.3.4 llpuMepHasi TeMATHKA KYPCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThl — HE IPEAYCMOTPEHBI

2.4 TlepevyeHb y4eOHO-METOAUYECKOI0 O0ecneYeHUus sl CAMOCTOSATe I b-
HOM pa0doThl 00y4YAIOIIUXCH N0 JUCHUILTHHE (MOAYJII0)

Ne Bung CPC

HepequL y‘le6HO-MeTOI[I/I‘ICCKOFO oOecreyeHus JAUCIH-
ILUTMHBI 10 BBHIIIOJIHEHHUIO CaMOCTOSTEIILHOM pa6OTBI

1 ]2

3

[ToaroTroBka K yct-
HOMY OIIPOCY, KOJI-
JIOKBUYMY, HaIlu-
caHuio pedepara

CTO 4.2-07-2012 Cucrema MeHEIKMEHTA KadyecTBa.
OO6mue TpeOoBaHUS K TIOCTPOCHUIO, H3JIOKEHUIO U
O(QOPMJICHUIO JTOKYMEHTOB y4e€OHON AESITeIbHOCTH. —
[lepensnanue. — KpacHosipck: COY, 2014. — 60 c.
Meronuueckne yka3zaHUs 1O OpPraHU3AIMH CaMOCTOSI-
TEJIBLHOW pabOThl CTYACHTOB, YTBEPKACHHBIC Kadeapon
TCHETHKH, MUKPOOHOJIOTUN u OMOTEXHOJIO-
run.mpotokosl Ne 21 « 26 » urons 2017r

Y4eOHO-MeTONUYECKHNE MaTepuaibl Ui CaMOCTOATEIbHONW paboThl o0yua-
IOLIUXCSA U3 YKCTa MHBAIHUIOB U JIUIl C OTPAaHMYEHHBIMH BO3MOXKHOCTSMHU 3/10pPO-
Bbs (OB3)moryT mpenoctaBisaTbes B (hopMax, alanTUPOBAHHBIX K OTPaHUYCHUSIM
WX 370POBBS U BOCIIPUATHUS HH(OPMAITUH:

Jis vIL ¢ HapyIICHUSMH 3pEHUSI:

— B TIeYaTHOU (hopMe YBEITMUYEHHBIM MIPUDTOM,

— B (popMe 3JIEKTPOHHOTO TIOKYMEHTA,

Jist U1l ¢ HApYIISHUSIMU CITyXa:

— B IeyaTHo (opme,

— B (popMe JIEKTPOHHOTO JIOKYMEHTA.

JIJist vt ¢ HApYIIIEHUSIMUA OTIOPHO-/IBUTATEILHOTO ammapara:

— B IeyaTtHou opme,

— B (hopMe DJIEKTPOHHOT'O TOKYMEHTA,

JlaHHBIN TIEpeYeHb MOXKET OBITh KOHKPETU3HPOBAH B 3aBHUCHUMOCTH OT KOH-

TUHT€HTa 00yJaroIIuXCHl.

3. O0pa3oBaresibHbIEC TEXHOJIOTHH.




[Ipu peanuzanmu yueGHOM pabOTHl MO OCBOCHUIO Kypca "Mukpobuonorus'
UCTIOJIBb3YIOTCSI COBPEMEHHBIE 00pa30BaTEIbHBIE TEXHOIOTHH:
¢ HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH;
® TIPOCKTHBIC METO/Ibl OOYUCHHS;
® JCCIIeOBATEIBCKUE METO/IBI B O0yUCHHH;
e MpobOiemMHoe oOydeHne
JUist UL ¢ OTPaHUYEHHBIMUA BO3MOYKHOCTSIMU 3/I0POBBS IIPEyCMOTpPEHA Op-
raHu3alus KOHCYJIbTAIMN C UCIIOJIb30BaHUEM DIIEKTPOHHOMN MOYTHI.

4. OueHoYHbIEe CpeACTBA JISI TEKYLIero KOHTPOJISI yCIeBaeMOCTH W
IPOMEKYTOYHOM aTTeCTALMU.

4.1DoHA OLICHOYHBIX CPEACTB ISl IPOBEACHUS TEKYLIEr0 KOHTPOJIS.

Texymuii KOHTPOJIb YCIEBAEMOCTU NPOBOJUTCS (DPOHTAIBHO Ha KaXIAOM
3aHSATHH JJI ONPEAEIICHUS] TEOPETUUECKOM MOATOTOBKH K J1a0OpaTOpHBIM padoTam
B BHJIE€ YCTHOT'O OIIPOCA, KOTOPBIA OLIEHUBAETCS MO MATHOAIIILHOM IIKaJe, a TaKkKe
C IOMOIIBIO JOKJIAA0B U KOJUIOKBUYMOB.

IlepeyeHb BONIPOCOB JJIs1 YCTHOI'O KOHTPOJISI 3HAHUM CTYI€HTOB:

Tema 1: MukpoOno0rusi KaKk HayKa — oIpeJeJieHHe, pa3jejeHue 0 Ha3Ha-
YyeHUI0 U 00beKTaM. I1o/10:keHMe MUKPOOPIraHM3MOB B KUBOM NPUPOIeE.
Bormpocs! 111 MOArOTOBKH:

1. Ilpeamer u 3a1ayn MUKpPOOMOJIOTHH, €€ MECTO U POJIb B COBPEMEHHOM OMOJIO-
run. uddepenunanys MUKpOOMOIOTUYECKOW HAYyKU MO LEISIM M OOBEKTaM HC-
cinenoBanus. OCHOBHBIE pa3eiibl MUKPOOUOJIOTHUH.

2. 3amaun MUKPOOMOJOTHYECKOW HAyKH. 3HAUCHHE MHUKPOOMOJOTHHU ISl Pa3BU-
TUS (PU3UKO-XUMHUYECKON OMONIOTUHU, MEIUILIMHBI U CEIbCKOTO X035ICTBA.

3. I'nmaBHBIC HampaBlIEHUS Pa3BUTHI COBPEMEHHON MHKPOOHOIOTHH: (HU3UOIOTH-
YECKOE, IKOJIOTMYECKOE, MOJIEKYJIIPHO-TEHETUYECKOE.

4. TlonoxxeHne MUKpOOPTaHU3MOB B >KMBOM npupoje. I[TpokaproTHbie U 3yKapu-
OTHBIE MUKPOOPIaHU3MBbI; CXOJCTBO U OCHOBHBIE Pa3JINYUSI.

Tema 2: UcTtopusi pa3BUTHA MHUKPOOHMOJOTHYECKUX MPeJCTABJICHUA U METO-
N0B. Belgawmuecs yueHble — MUKPOOHOJIOTH.

Bonpocs! 11 nOArOTOBKH:

1. OrtkpbiTHe MUKPOOOB JIeBEHI'yKOM M pabOTHI MEPBBIX MCCIIE0BATENeH MUKPO-
OpraHU3MOB.

2. Jlym IlacTtep u ero 3HaueHHE B Pa3BUTHUU MHUKpoOuosioruu. Pemenue Bomnpoca
O CaMO3apOXKICHUH KU3HU. YUeHue 0 OPOKEHUU.

3. Pabotsl IlacTepa no u3yuenuto 6osie3Heil BuHa U nuBa. Pazpabotka [lactepom
HAYYHBIX MPUHLHUINOB MPOPUIAKTUKA HMHOEKIMOHHBIX 3a00JI€BaHU.

4. PobGeptr Kox u ero 3HaueHue B pa3BUTHH MHUKPOOUOJOTHMU. 3HAaU€HUE padboT
P.Koxa niist pa3BUTHS MUKPOOMOJIOTMYECKON TEXHUKH.

5. OcHOBHBIE  dTambl  pa3BuUTUs  00mer  mukpoOuonoruu.  PaGoThl
C.H.Bunorpaackoro, M. beliepunka, B.JI. OMmenstHCKOro u Apyrux ucciaegoBaTe-
nei.



Tema 3: Mopdgosiorusi ¥ HUTOJIOTHSI MPOKAPHOT. MexXaHU3MBbI OABHKHOCTH.
Bormpocs! 111 MOATOTOBKH:

1. Pa3mepsl u popma OakTepuanbHbIX Ki1eTOK. O0IIas XapakTepUCTUKA CTPOECHMUS
OaKkTepuanbHON KIETKH.

2. Knerounas crenka Oakrepuil. CTpoeHHE, XUMHUUECKUNA COCTaB, (PYHKIIUU Kile-
TOYHOM CTEHKU. bakTepuu 0e3 KiaeTouHOW cTeHkHu: L-dbopmbl OakTepuii, MUKO-
m1a3Mbl. CIM3UCTBIE CIIOU, KAIICYJIbl M YeXJIbl y OakTepuid. X XumMudeckuil coctan
Y 3HAYCHHUE.

3. XKryrtuku y 6axtepuil pazMmepsl, opma, CTpOCHHE, YUCIO U B3aMMOPACIIONO-
xKeHue. MexaHu3M JBUKEHHS KTYTUKOB. Bopcunku (pumOpum), Ux OTAMYUA U
byHKIUH.

4. Ilurtomnazmatuueckas memOpana. Ee xumuueckuit coctaB, cTpoeHue, (PpyHK-
1MU. BHYTpHUKIETOUHBIE MEMOpPAHHBIE CTPYKTYPbI y OaKTepuid U UX (QYHKLIHUU.

5. Pubocombl OakTepuii, UX CTpOCHUE, XUMUYECKU cocTaB, pyHkiuu. CyObenu-
HuUILpl pudocom. [loaucomsl.

6. OcobGeHHOCTH CTpOEHUS SACPHBIX HKBUBAJIEHTOB Yy OakTepuil. bakTepuanbHas
xpomocoma U ee cTpoeHue. OTIuuMs HyKJICOHJIOB OaKkTepuil OT sfAep dYKapHOT.
[Tnazmupl. THCEpLMOHHBIE 2JIEMEHTHI U TPAHCIIO30HBI.

7. DOHpocnopsl U Ipyrue nokosuecs Gopmbl O0akrepuil. CTpoeHue 3HI0CIOop U
npouecc ux (opMUPOBaHUs. 3HAYECHUE SHIOCIIOP y OaKTEepHil.

Tema 4: [IpuHuunel cucreMaTuku npokapuotr. IlonsaTue Buaa y 0akrepui.
Bomnpoce! 11t moaAroToBKH:

1. OcHOBHBIE NPHUHIMIBI TAKCOHOMHH MPOKAPUOT U €€ MECTO B COBPEMEHHOMU
OMOJIOTMYECKON CHCTEMaTHKEe. DKOJOro-(pu3noioruyeckas u (QpuiioreHeTHdecKkas
CUCTEMATHKA IPOKAPUOT.

2. llpusnaku G6akTepuii, yduThIBaeMbIe P MX Kiaccudukanuu. [lonarue o Bune,
KyJbTYype U IITaMMe OaKTEPHiA.

3. MounekynsapHO-TeHETUYECKUE METO bl UAeHTU(hUKAIIMU OaKTepuil. Y cCTaHOBIIe-
HUE BUJOBOW NMPUHAJIEKHOCTH MUKPOOPTaHU3MA.

Tema 5: 3akoHOMEpHOCTH POCTAa U PA3BUTHUS MUKPOOPraHUM3MOB, KYJIbTUBH-
pOBaHMe, BJUsIHUE BHEIIHUX (PAaKTOPOB.

Bonpocs! 11 NOArOTOBKHU:

1. Poct u pazButne OakTepuii. THUIBI pa3MHOKEHHUS.

2. MexanusM nutanus y 6akrepuil. BHekieTouHoe nepeBapruBaHye MUTATEIbHbBIX
BelleCcTB. [ [pOHMKHOBEHME MUTATENBHBIX BEIIECTB YEPE3 IJIA3MATUYECKYIO MEM-
Opany.

3. Tunbel mUTaHUsS y MHUKPOOPTaHU3MOB. AyTOTpo(dbl M rerepoTpodnl. Tubl
ayroTpodHoro nuranus. PoTo- u xemoayToTpodsl. OpranoTpodsl U JIUTOTPODHI.
Bocemb crioco60B KH3HU MPOKAPUOT.

4. Poct u pazBuTHE MUKPOOPraHU3MOB. [lepuonnueckoe n HENPEPBIBHOE KYJIbTH-
BHPOBaHHE. 3aKOHOMEPHOCTH POCTA YUCTHIX KYJIbTYp OakTepuil mpu nepuoanye-
CKOM KyJIbTHUBUpOBaHUH. KpuBas pocra.

5. KynbruBupoBanne Mukpoopranu3MoB. HakonurtenbHble KyabTypbl. [IpuHiumn
AIIEKTUBHOCTH. YUCTBIE KYJIBTYypbl MUKPOOPTaHU3MOB.



6. Hcrounuku yriepoja, ucnoibpzyembie OaktepusiMu. [IoHsTHE ChIpbe B MUKPO-
OMOJOTMYECKON TPOMBIIIIEHHOCTH.

7. HcTo4HMKHM a30THOTO MUTaHUS Y MUKpoopranu3zmMoB. dakrtopsl pocrta. [Iporo-
Tpodbl 1 aykcoTpodnl. cTounuku cepsl u Gpocdopa.

8. OcHOBHbIE TUIIBI CpeJl, TPUMEHSEMbIX B MUKpoOuosioruu. Pacnpenenenue mno
HA3HAUYCHUIO, COCTaBY, KOHCUCTEHIIMU. OCHOBHbIE TpeOOBaHUS K MUTATEIbHBIM
cpellaM U MPUHIUIIBI KX KOHCTPYHUPOBAHUS

9. 3aKOHOMEpPHOCTH POCTa YHCTHIX KYJIbTYP MHUKPOOPTaHU3MOB IPU MEPHOIUYIE-
CKOM KyJIbTUBHMpPOBaHUU. KpuBas pocTa mepuoandeckoil KyiabTypbl, OCOOCHHOCTH
OTIIETBHBIX (ha3.

10. Biusnue BHemHux (axtopoB (Temmeparypa, pH u ap.) Ha ku3HenesTeb-
HOCTb OaKTEpHIA.

11. BausiHue temneparypbl Ha pocT Oakrtepuid. VMcnosb30BaHME BBICOKUX TEMIIE-
paTyp IS cTepuin3aiui. MeToasl cTepuIn3anuu.

12. [Macrepuszanus u TuHAAIKM3anus. [IpuMeHeHre B MEAUIIMHE U TPOMBIIUIEHHO-
CTH.

Tema 6: Merabdoau3mM MHUKpPOOPraHm3dMoB. MHoOrooopasue crnoco00B KHU3HH
OaxkTepmii.

Bonpocs! 1t moAroTOBKU:

1. Dueprernueckuil 0OOMeH y OaKTepuil U €ro CBs3b ¢ KOHCTPYKTUBHBIM. OCHOB-
HBIE JTarbl PACHIEIUICHUS yTICBOIOB.

2. OtHomenne MUKpoOOOB K Kuciopony. IlyTu momydeHust sHepruu B aHa’poO-
HBIX ¥ a9POOHBIX YCIOBHSIX.

3. Amna’poOHoe pacmieruieHne yriaeBogoB. CyOctpaTHoe (dochoprmpoBaHue.
[Iyts OMOnena-Melieproda u Ipyrue HadajdbHbIE MyTH aHa3pOOHOTO pacuierie-
HUSl YTJIEBOJOB. ODHepreTudeckas 3(PQPEeKTUBHOCTh aHAIPOOHOTO paCHICTICHUS
TJIFOKO3BI.

4. Tloustue o OpoxeHusix. KoHeunole mpoaykThl. Buasl Oposkenuii. MacnsHo-
KHCJIO€ U TIPOITMOHOBOKHUCIIOE OPOKEHUSI.

5. T'omodepmenTatuBHOE U rerepodepMeHTaTuBHOEC OpokeHus. Vx Bo30ymute-
au. [IpakTuueckoe npuMeHeHue.

6. AspoOHOe pacuiemieHne MTUPOBUHOTPATHON KUCIOTHL. [[uki TpukapOOHOBBIX
KHUCJIOT, TMEPEHOC JJIEKTPOHOB M OKHUCIuUTeNlbHOE (ocopuirpoBanue. Boixon
SHEPTUH MPHU a3POOHOM PaCIICTIIICHHH YTIEBOIOB.

7. AspoOHOe u aHa’pOOHOE JbIXaHUE y MPOKAPUOT. BUJIbl aHARpPOOHOTO AbIXaHUS
U €T0 3HaYCHUE.

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

9. ®doTocuHTE3UpYOIIKE 3eTCHBIC U MyPITypPHBIE CEpHBIC OaKTEpHUU, UX XapaKTe-
puctuka. OCOOEHHOCTH CTPOCHHMSI, LUTOIIA3MATUYECKUE BKIIFOUEHUS CEPbI, MX
pOJIb.

10. ®oTocuHTE3UpPYIOLIUE MypPIypHbIE HECEpHbIE OAKTEPUH, UX XapAKTEPUCTHKA.
JloHOpHBI BOJI0pOAa Y (hOTOCHHTE3UPYIOIMINX HECEPHBIX OAKTEPHIA.

11. ®unym "[{uanobakrepun". CTpoeHUE UX KIETOK M MOJOKEHUE B CHCTEME Op-
raau3MoB. OcoOeHHOCTH (POTOCHMHTE3a y IMAaHOOAKTEPHUH.



12. XemocunTtesupytouie 0akrepuu. MIx ocHOBHbIE TpyIibl. MexaHu3M XeMOCHH-
te3a. Pabotel C.H.BHUHOTrpaacKkoro rno n3y4eHu0 XeMOCUHTE3UPYIOIIUX OAKTEPHil.
13. Hurpudumupyronme 6akrepun. Padotet C.H.BuHorpaackoro mo ux Bbljese-
HUI0. 3HAaUeHHE HUTPUDUKAIUY.

14. XeMOCHUHTE3UPYIOIINE CEPHbIE U THOHOBBIE OakTepuu. VX pons B mpupoje u
MEXaHU3M XEMOCHHTE3a.

15. Kenezobakrepun. OCHOBHBIE TpeNCTaBUTENN Tpymmbl. Uexonpuarbie OakTe-
pun. Pa6oter C.H.Bunorpaackoro u H.I'.XononHoro no u3y4yeHuto xene3o0axTe-
pUI.

Tema 7: OcHOBHBIE TPyNIIBI FeTEPOTPOPHBIX DAKTEPHIl.

Borpocsl 111 MOATOTOBKH:

1. OcHoBHBIE TpyMIbI reTepoTpodHbIX OakTepuii. CrupoxeTsl. CTpoeHHE CIH-
POXET U UX OTIMYUS OT Apyrux Oakrepuil. OcHOBHBIE npeacTaBuTenn. Crupanb-
HbIE€ U U30THYTHIE OAKTEPUU.

2. @unym "lIpoteobakrepuss" kak HanOosiee U3yUYEHHas IPYIIa MUKPOOPraHU3-
MoB. CemeiicTBa SHTEPOOAKTEPUA, IICEBIOMOHA] , BAOPHOHOB.

3. OunyMm "OupMukyThl". XapakTepuCcTUKa CTA(PUIOKOKKOB U OAIlviL.

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

5. Pukkercunm m xjamuauu - ocoOas TpyImma MUKpoOoB-mapa3uToB. Llukn pas-
MHO>KEHUSI.

Tema 8: YuacTe MUKPOOPraHU3MOB B KPYTOBOPOTAX OCHOBHBIX OHMOI€HHBIX
3JIEeMEHTOB.

Borpocsl 11t TIOATOTOBKH:

1. MuxkpoOHoe pa3ioKeHHue Kpaxmala, MeKTUHa U APYyrux yriieBoJoB. [Ipakrtuye-
CKO€ 3HaY€HUE NPOLECCOB.

2. AdpoOHoe u aHa’poOHOE pPa3IOKEHWE MHUKPOOPTraHW3MaMHu KieTdaTku (Ief-
mto710361). Bo30yauTenu nporeccoB. Ckonb3sime OakTepuu.

3. Posb MUKpOOPraHu3MOB B OMOJIOIHUECKOM KPYTOBOPOTE BEIIECTB B IPUPOJIE.
4. Kpyrosopot yriepoaa B npupoje. @ukcarust CO, B nporeccax GoTo- U Xe-
MOCHHTE3a. BpliesieHrne yriekucaoTsl Npy paclnane LeJUIoI03bl U YIJIEBOIOPO-
JIOB.

5. Kpyrosoport a3ora B npupojie. AMMOHU(UKAIKMSA U MUKPOOPTaHU3MbI, €€ Bbl-
3bIBAIOIIIHE.

6. Hutpudukanus u BbI3bBaomue ee Mukpoopranusmbsl. Paborsr C.H. Buno-
I'PaJICKOro MO BbIAEIEHUIO HUTpU(DUKATOPOB. Jlenurpuduxanus

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

8. KiyObenbpkoBbIe OaKTepuH, UX XapaKTEPUCTUKA, B3AMMOOTHOIIICHUS C PACTECHU-
saMu. Y 100peHns Ha OCHOBE a30TPUKCUPYIOITUX MUKPOOPTAHU3MOB.

9. MukpoOHOE OKHCIIEHHE CEPhl H €€ COSAMHEHUH (DOTOCHHTE3UPYIOIMUMH U Xe-
MOCHHTE3UPYIOIIUMHU OaKTEPHUSIMH.

10. Boccranosiienue cynb(atoB MUKpOOPraHU3MaMH, €ro MPUUMHBI U 3HAYEHUE.
KpyroBopot cepsl B ipupoe.



Tema 9: I'eHeTu4eckne peKOMOMHALINM Y OaKTepHid.

Borpocsl 171t MOATOTOBKH:

1. T'enernueckue pekoMOMHaIMK y OakTepuil. MexaHu3M BKIIIOUEHUS TeHEeTHuYe-
CKOT0 Marepuaya B 0aKTepUagIbHYI0 XPOMOCOMY.

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

3. Tpancnykuus y Oakrepuil. Hecnenuduyeckas u crnenuduueckass TpaHCIYK-
sl

4. Kownsproramus y 6akrepuii. [TonoBoit daktop (F- mmasmuaa), ero poxanm3anus
B OaKTepuaIbHOU KJIETKE U CBOMCTBA.

Kpurtepum ouenku:

OrneHKa «OTIUYHO» / «3a4TeHO». OTBETHI HAa TTOCTABJICHHBIE BOMPOCHI U3JIararoTCs
JIOTUYHO, TOCIEA0BATEeIbHO U HE TPEOYIOT JOMOJHUTENbHBIX NosicHeHu#. [lonHo
PACKpBIBAIOTCS] TPUYMHHO-CJICJACTBEHHBIEC CBS3U MEXKY SIBICHUSIMH U COOBITUSIMH.
Jenarorcst 000cHOBaHHBIE BBIBOJIbI. COOIOJAI0TCSI HOPMBI JTUTEPATYPHOU pEUH
OneHka «xopotioy / «3auTeHo». OTBEThl Ha MOCTABJICHHBIE BOMPOCH U3JIaratoTCs
CUCTEMATU3UPOBAHO W IIOCIEAOBATENbHO. Marepuan Wu3maraeTcs YBEPEHHO.
PackpbIThl NPUYUHHO-CIEACTBEHHBIC CBSI3M MEXIY SIBICHUSMU U COOBITHSIMU.
JleMOHCTpUpyETCS yMEHHE aHaJu3UpOBaThb MAaTepuall, OJHAKO HE BCE BBIBOJbI
HOCSIT apryMEHTUPOBAHHBIA U JOKa3aTeNbHbIN XapakTep. CoOIt0qatoTcss HOPMBI
JUTEPATYPHOU peuH.

OneHka «yJOBJIETBOPUTENBHO» / «3auTeHO». JlOMyCKaroTCs HapyleHus B
MOCIIEIOBATEIbHOCTH  W3JI0KEHUs.  HemosmHo  pacKphIBalOTCA  MPUYMHHO-
CJIICJICTBEHHBIC CBSI3U MEXIY SBICHUSIMU W COOBITUSIMU. JIEeMOHCTPUPYIOTCS
MMOBEPXHOCTHBIE 3HAHUS BOIPOCA, C TPYAOM pEUIAIOTCS KOHKPETHBIC 3aJIauH.
NmeroTcss  3aTpygHeHMss ¢ BbIBOJaMM. JlOMyCKarOTCsS HApyLIEHUS HOPM
JUTEPATYPHOU peUH.

OneHka «HEYIOBJIETBOPUTEIBHO» / «HE 3a4TeHo». Marepuan wu3naraercs
HEIOoCJIeI0BaTEIbHO, COMBUMBO, HE IPEICTABIISECT ONPENECIECHHON CUCTEMbI 3HAHUIN
no aucuuiuinHe. He packpbhIBarOTCS NPUUMHHO-CICICTBEHHBIE CBSI3M MEXKIY
SABJICHUSIMU W coObITHsIMA. He mnpoBoauTcs aHanu3. BBIBOJABI OTCYTCTBYIOT.
OTBeThl Ha JOMOJIHUTEIbHBIE BOMPOCHI OTCYTCTBYIOT. FIMeroTcss 3ameTHbIe
HAPYLICHUSI HOPM JINTEPATYPHOU pEUH.

BOHpOCLI K KOJJIOKBUYMaM

KomsoxkBuym 1. Tema: MukpoOunosorusi kKak Hayka. O0beKTbl MUKPOOH0J10-
M.
Borpocsl 15t TMCbMEHHOTO OTBETA:



[IpenMer u 3amaun MUKpOOHOJIOTHH, €€ OCHOBHBIE Pa3feiibl, MECTO U POJIb B CO-
BpEMEHHOM Ouosoruu. ['J1aBHbIE HAmpaBiI€HUS Pa3BUTHS COBPEMEHHOM MHUKPO-
Ononoruu: (pU3NOJOTUUYECKOE, IKOJIOTUYECKOE, MOJIEKYISIpHO-TeHeTnueckoe. Ilo-
JI0KE€HUE MUKPOOPIaHU3MOB — OOBEKTOB MUKPOOHOJIOTHH B )KUBOM MPUPOJE.
KosniokBuym 2. Tema: Pazpurune MUKpPoOOHOJ0rHYecKUX MeTOoAMK. PoJsib me-
TOAOB B (OPMHUPOBAHMHU HAYKH. BKi1ax BbIIaIOIIUXCS YYEHBIX.

Bormpocs! 111 MMCBMEHHOTO OTBETA:

OTKpbITHE MUKPOOOB, pabOTHI MEPBHIX UCCIIEAOBATENEH MUKPOOPTaHU3MOB. Jlyu
[TacTep u ero Bkinag B pa3Butue. Podept Kox u ero 3HaueHue B pa3BUTUU MUKPO-
ouonornn. OCHOBHBIE OTambl pPa3BUTHS 00med MHUKpOOHOJIOTHH. PaboThl
C.H.Bunorpanckoro, M. beitepunka, B.JI. OmenstHCKOro u Ipyrux uccienoBare-
JEN.

KosnnokBuym 3. Tema: CTtpoeHune MUKPOOHOI KJICTKH.

Borpocs! 111 IHCBMEHHOTO OTBETA:

[MuTonnazMaruyeckass MeMOpaHa: XMMHMYECKUH COCTaB, CTPOEHHE, (DYHKIHH.
BHyTpukiieTrounble MeMOpaHHbIE CTPYKTYpHl y OakTepuid 1 ux ¢pynkuuu. Kierou-
Hasl CTeHKa OaKTepuil: CTpOeHUE, XMMUYECKUN cOCTaB, (YHKIIUU KJIETOYHOU CTEH-
ku. CIIM3UCTBIE CIIOU, KAIICYJbl U 4exibl y Oakrepuil. JKryTuku y 6akrepuil pa3me-
pBL, popMa, CTPOEHHE, YUCIIO U B3aUMOPACIIOJIOKEHNE, MEXaHU3M JIBUKECHUS KIy-
TUKOB. Pubocombl OakTepuil, UX CTpOECHUE, XUMUYECKHI cocTaB, QyHKLNHU, CYyOb-
enuHUIbl. OCOOEHHOCTH  CTPOECHMS  SIACPHBIX  JKBUBAJIEHTOB y  OakTe-
puit.Cienuduueckue 3IeMeHTbl reHoMa OakTepuil — IUIa3MUIbl, UHCEPLUUOHHBIE
AJIIEMEHTBI, TPAHCIIO30HBI. DHAOCIOPHI U APYyTHE MoKosAumecs GopMbl OaKTepuil.
Kosnoksuym 4. Tema: Ilousitue Buaa, KyJabTypsl U mitamma 0akrepui. Oc-
HOBHbIE 0COOEHHOCTH CHCTEMATHKHU U UIeHTU(UKAUU OaKTepuil KaKk 0H0.10-
THYeCKUX 00bEKTOB.

Borpocs! 111 THCBMEHHOTO OTBETA:

OCHOBHBIE IPUHIHUITBI TAKCOHOMHH MPOKAPUOT U €€ MECTO B COBPEMEHHOM OH0II0-
TMUYECKON CHUCTeMaTHKe. DKOJIOro-pu3nonornyeckas U QuiioreHeTu4ecKkas cucre-
MaTHKa npokapuoT. [Ipu3Haku GakTepuil, ydUThIBa€MbIe IPU UX KIACCU(PUKALIUU.
[Tonsitue o BuAe, KyJabType M mTamme Oaktepuil. MoeKyasipHO-TEHETHYECKHE
METOJbI UACHTU(PUKAIIMK OaKTepuil. YCTAaHOBJICHHWE BHIOBON IMPHUHAIICKHOCTH
MHUKpPOOpraHu3Ma.

KosnokBuym 5. Tema: OcHOBbI (pM3HO0JIOTMM POCTA U KYJbTHBHPOBAHUS
NPOKAPHOT.

Bomnpocs! 111 NMCbMEHHOTO OTBETA:!

PocT u pa3Butue Gakrepuil. Mexanu3Mm nurtanusa y 6axrepuil. Bocemb crioco6oB
XKU3HU MpokapuoT. Ilepuognyeckoe U HeMpepbIBHOE KyJIbTHUBUpOBaHUE. KpuBas
pocTa NepUOIUUYECKON KyIbTYphl, 0COOCHHOCTH OTAENbHBIX (a3. HakonurenbHbie
KyJbTYPbl — OPUHLMI IEKTUBHOCTH. VICTOUHHMKM yriaepoja U a3oTa, UCHOJIb3ye-
Mble OakTepusmu. Mctounuku cepsl u dochopa. DakTopsl pocTa: MPoTOTPOdHI U
aykcoTpo(dbl. OCHOBHBIE THUIIBI CpeJl, MPUMEHSEMBIX B MUKPOOHUOJIOIMH: pacipe-
JIEJIEHUE TI0 HA3HAYEHHUIO, COCTaBYy, KOHCUCTEHIIMU. KpuBas pocta nepuoandecKon
KYJbTYPBI, 0COOCHHOCTH OTACNIBHBIX (ha3. Biausuue BHemHUX (HakTopoB (Temmepa-



Typa, pH u 1p.) Ha )KU3HENEATENBHOCTh OaKTepuil. METOIbI CTEPUIIU3AIINH: CYXOU
’Kap, aBTOKJIABUPOBaHUE, TACTEpU3AIUs U TUHAAIA3AIMS.

KouasioxkBuym 6. Tema: Metabosiu3m 0akTepuid.

Borpocs! 115t TMCbMEHHOTO OTBETA:

DHepreTrueckuii 0OMeH y OakTepuil U €ro CBsi3b ¢ KOHCTPYKTUBHBIM. [1yTH moy-
YEHHS! YPHEPTUU B aHA’pOOHBIX M a’3poOHbIX ycinoBusix. CyocTpatHoe dhochopuiu-
poBanue. Ilyte OMOnena-Meiieproda u npyrue HadajdbHbBIE MMyTH aHA’POOHOIO
pacuierieHus yraeBoAoB. [loHsTHe 0 OpoKEHUSX: KOHEUHBIE NMPOAYKTHI, BHUJBI
OpokeHu#t (roMo(epMEHTAaTUBHOE, TeTePOPEPMEHTATUBHOE MOJIOYHOKHUCIIBIE,
MacCJSHOKUCIIOE U NMPONUOHOBOKHCIIOE OpoxkeHust). Llukin TpukapOOHOBBIX KHC-
JIOT, TIEPEHOC 3JEKTPOHOB U OKUCIHUTENbHOE dochopunmpoBanue. Bunbl ana’po6-
HOTO JbIXaHHs U ero 3HaueHue. PotoTpodHbie OAKTEpUH U UX (POTOCHHTETHUYE-
CKHMI ammapaT, MeXaHu3M OakTepuaibHOro (porocuHTe3a, (HOTOCUHTEIUPYIOIINE
3€JICHbIC U IypIIypHBIE CEPHbIE U HECEpHbIE OAKTEPHH, UX XapaKTEPUCTHKA, TOHO-
pBl BogopoJa y ¢hoTocuHTe3upyoomux Oakrepuil. Llnano6akTepun U OKCUTe€HHBIN
(doTtocuHTE3. XEMOCUHTE3UPYIOIINE OAKTEPUU: OCHOBHBIE IPYIIIbI, MEXaHU3M Xe-
MOCHHTE3a Ha IpUMepe OECLIBETHBIX CEpPHBIX U THOHOBBIX OakTepuil. XKene3obak-
TEPUU: OCHOBHBIE MPEACTABUTEIH IPYIIIIbI, YEXOJIbYAThIE OAKTEPUU.

KosunokBuym 7. Tema: PazHooOpa3ue rpynn rereporpopHbIX 0akTepuid.
Bormpocs! 111 MTMCBMEHHOTO OTBETA:

OcHoBHBIE TpyNIbI TeTepOoTPOodHBIX OakTepuil. CnupaibHbIE U U30THYThIE OaKTe-
pun. CnupoxeThl: OCOOEHHOCTH CTPOEHHS, OCHOBHBIE MpeAcTaBUTENH. Duiym
"I[IpoTeobakrepus" kak HanbOosee U3y4yeHHAas TPyIa MUKPOOPTraHW3MOB, CEMEil-
CTBa HTEpPOOAKTEpUid, MCEBIOMOHA] , BUOPHOHOB.DunyM "®OupMuUKyThl'", Xapakx-
TEPUCTUKA CTA(UIOKOKKOB M Oauusul. AKTUHOMHULETHI U CXO/JHbIE CHUMH OaKTe-
pUU: CTPOCHHE KIJIETOK U CHOCOOBI Pa3MHOKEHHMSI, TIPAKTUUECKOE 3HaUeHUE. PuK-
KETCUU U XJaMHJIUU - 0co0asi TpyIIa MUKpOOOB-TIapa3UTOB, UK PA3MHOXKEHUS.
KosunokBuym 8. Tema: IlpeBpamieHue BelmecTB B MNpPHPOAe NMPH YYaCTHH
MHMKpPOOpPranu3mMoB. MHoroo0pa3ue MHMKPOOPraHM3MOB, YYaCTBYKIIHMX B
HMKJIaX OMOTeHHBIX 3JIEMEHTOB.

Bormpocs! 111 THCBMEHHOTO OTBETA:

MukpoOHoe paziokeHue Kpaxmaia, IeKTHHA U IpYruX yriaeBoaoB. [IpakTuueckoe
3Ha4YeHHE MpOoIeccOB. ApoOHOE U aHa’IPOOHOE pa3IOKEHHE MUKPOOPraHU3MaMu
Kietyatku (1eutroao3bl). Bo3oyaurenu mnporeccoB. Pojib MUKpOOPTraHW3MOB B
OMOJOTMYECKOM KpPYTrOBOPOTE BelllecTB B mpupoae. Kpyrosopor yriepona B npu-
pone. ®@ukcamus CO, B npoueccax GoTo- U XeMOCHHTE3a. Bhlfenenue yriekuc-
JIOTHI TIPU pacrhaje UEeUII0JIO3bl U YIIeBOAOPO10B. KpyroBopoT a3ota B mpUpoIE.
AMMOHU(UKALKA 1 MUKPOOPTaHU3MBI, €€ BbI3biBatomue. Hurpudukanus u BI3bI-
BaIOIIME €€ MHUKpOOpranusmsl. Jlenutrpudukanus. Mukpobuosnornueckas ukca-
1us atMocepHoro azora. CBOOOTHOKUBYIITHE adpOOHBIE U aHAPOOHBIE a30THUK-
catopbl. MUKpOOHOE OKHCIIEHUE Cephl U €€ COeIUHEHUN (POTOCHUHTE3UPYIOIIUMHU
U XeMOCHUHTE3UpyromumMu O6aktepusmMu. BoccranoBienue cynb(atoB MUKpoOpra-
HU3MaMH, €ro IPUYUHBI U 3HAYCHHE.

KosunokBuym 9. Tema: CTpykTrypHble U1 (YyHKIHOHAIbHBIE 0COOCHHOCTHOAK-
TEePUAJBbHOM KJIETKHU: FTeHeTHYeCKUue TPaHchopManum.



Bormpocs! 111 MMChbMEHHOTO OTBETA:

['eHeTrueckre peKOMOUHAIIMY Y OaKTepUii: MEXaHU3M BKIIIOUEHHSI TEHETHUYECKOTO
MaTepuaia B 0akTepualibHyI0 XpoMocoMy. TpaHchopmaius y 6akTepuit: npupoja
TpaHchopmupytomero (aktopa, MeEXaHU3M U 3HaY€HUE TpPaHCPOPMAIIUH.
Tpancnykuust y Oakrepuii. Hecnenuduueckas u cnenuduyeckas TpaHCAYKIIHS.
Konsbroramus y Oakrepuii. ITonopoit dakrop (F- mmazmuma), ero jgoxkaauzaius B
OakTepraibHON KJIETKE U CBOMCTBA.

KpuTtepun oieHKH KOJJIOKBHyMA:

- OLIEHKAa «OTJIMYHO» BBICTABIIAECTCS, €CIU CTYJIEHT JEMOHCTPUPYET BCECTO-
pOHHee, cucTeMaTHYecKoe U IIyOOKoe 3HaHHe MaTepuaa, yMeHHe cBOOOJHO BbI-
MOJIHATH MPAKTHUECKUE 3a/1aHUsI YMEET CBOOOIHO JIOTHYECKU, apTyMEHTUPOBAHHO,
YETKO U CXKATO M3Jaratb OTBETHI HA BOIIPOCHI C UCIOJIb30BAHUEM HAYYHOU TEPMHU-
HOJIOTHY;

- OLIEHKA «XOPOILIO0» BBICTABISETCSA, €CIM CTYACHT IPOJAEMOHCTPUPOBAIL XO-
pOIIKE CHCTEMATHYECKUE 3HAHUS MaTepuaia, OTBETHI COJEPKAT HEKOTOPYIO He-
TOYHOCTb WJIM HE OTIIMYAIOTCS IIOJHOTON HU3JI0KEHUS;

- OLICHKA «YJOBJIETBOPUTEIIBLHO» BBICTABISETCA, €CIM CTYACHT JAeT HEMOJI-
HBIE OTBETHI Ha BOIIPOCHI, JOMYCKAET HETOYHOCTH B (POPMYIUPOBKAX;

- OLIEHKA «HEYAOBJIETBOPUTEIBHO» BBICTABIISIETCS, €CIIM CTYACHT HE MOATO-
TOBWJICSI, HE OTBETHJI Ha BOIPOCHI MJIM OTBETHJI HENPABUJIBHO; MOKa3ajl ciadble
3HAHMS U TIONYCTUJI TPyOble OIUOKH

OreHOYHBIE CPEACTBA M1l HHBAIKMIOB M JIUI] C OTPAHUYCHHBIMUA BO3MOYKHO-
CTSIMU 37I0POBBSI BBIOMPAIOTCS C YUETOM MX WHAMNBUAYATBHBIX MCHUXO(U3UICCKUX
0COOEHHOCTEM.

— TpU HEOOXOAMMOCTH WHBAJIUJAM U JIUIIAM C OTPAHUYCHHBIMH BO3MOKHO-
CTSIMU 37I0POBBSI TIPEIOCTABIISETCS TOMOJHUTEILHOE BpeMs /ISl TIOJITOTOBKU OTBE-
Ta;

— MPHU MPOBEJCHUU MPOIEAYPHl OLICHUBAHUS PE3YIHTATOB OOYUYCHUS] MHBA-
JUAOB W JIUI[ C OTPAHUYCHHBIMUA BO3MOXHOCTSIMHU 370POBbs MPEIyCcMaTpUBACTCS
HCITIOJIb30BAHUE TEXHUYECKUX CPENICTB, HEOOXOUMBIX UM B CBSI3U C UX UHIAUBUIY-
bHBIMU OCOOCHHOCTSIMU;

— TIpPW HEOOXOIUMOCTH I OOYYaIONMIUXCS C OTPaHUYCHHBIMH BO3MOXKHO-
CTSIMU 37I0POBbS U1 MHBAJIHJIOB TIPOIICypa OINICHUBAHUS PE3yJIbTaTOB O0yUCHHUS 10
JTUCITUTIIMHE MOKET TIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponenypa olleHMBaHUS PE3YNIBTATOB OOYUCHHSI MHBAJIUAOB M JIUI[ C Orpa-
HUYCHHBIMH BO3MOKHOCTSIMHU 3JIOPOBBSI 110 TUCIHILIAHE (MOJYIIIO) MPeAyCMaTpH-
BaeT Mpe0CTaBICHHE HHPOpMaIuK B (hopMax, alaliTUPOBAHHBIX K OTPaHUYCHHSIM
WX 37I0POBBS U BOCIIPUATHUS HHDOPMAITUH:

JUist UL ¢ HApYIIIEHUSIMU 3PCHUS:

— B TIeYaTHOU (hopMe YBEITMUYEHHBIM MPUDTOM,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA,

Jyist Ut ¢ HApYIIIEHUSIMU CITyXa:

— B IeyaTHou (hopme,



— B (hopMe dIIEKTPOHHOTO IOKYMEHTA.

JIis vII ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IeyaTtHou opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA,

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT KOH-
TUHTEHTa 00yYJarOIIuXCsl.

4.2 ®OH/ OLIECHOYHBIX CPEACTB IJIA NMPOBEJACHHUS NMPOMEKYTOYHOM aTTe-
CTALMH.

BOHpOCBI AJIA IIOATOTOBKH K 9K3aMEHY

1. Ilpeamer u 3a1aum MUKpOOMOJIOTHH, €€ MECTO U POJIb B COBPEMEHHOM OMOJIO-
run. Juddepenumanuss MUKpOOHOIOIrMUECKON HAayKU MO LEIsIM U 0ObEKTaM HC-
cienoBanusi. OCHOBHBIE Pa3/iesibl MUKPOOHUOJIOTHH.

2. 3amaun MUKPOOMOJOTHYECKOW HAyKH. 3HAUEHHE MHUKPOOMOJIOTHHU ISl pa3BH-
TUSA (PU3UKO-XUMUYECKON OMONIOTUHU, MEIUILIMHBI U CEIBCKOTO X035ICTBA.

3. OtkpoiTHE MUKPOOOB JIeBEHTyKOM U pabOThI MEPBBIX MCCIEAOBATENCH MUKPO-
OpraHU3MOB.

4. Jlym Ilactep u ero 3HaueHHe B pa3BUTUU MUKpoOuonoruu. Pemenue Borpoca
O CaMO3apOK/ICHUU )KU3HU. YUEHHE O OPOKEHUH.

5. Pabotsl [lacTepa no uzyuenuro 6osie3Heit BuHa u nuBa. Paspabotka [lactepom
HAyYHBIX MPUHIUTIOB MPOPIIAKTUKA WHOEKITMOHHBIX 3a00JICBaHUIA.

6. PoGept Kox m ero 3HaueHue B pa3BUTUU MHUKPOOHOJOTHH. 3HAYCHHE PabOT
P.Koxa niist pa3BuTHS MUKPOOMOJIOrMYECKOM TEXHUKHU.

7. OcHOBHbIE  »Tambl  pa3BUTUS  oOwmWEed  MHKpoOmosioruu.  PaboTsl
C.H.Bunorpaackoro, M. beliepunka, B.JI. OMmenstHCKOro u Apyrux ucciaegoBaTe-
JIeN.

8. ['nmaBHbBIC HampaBJICHUS PAa3BUTHS COBPEMEHHOW MHKPOOUOJIOTHH: (PU3HOIIOTH-
4ECKOE, IKOJIOTUYECKOE, MOJIEKYJIIPHO-TEHETUYECKOE.

9. TlonoxeHue MUKPOOPTaHU3MOB B >KMBOW mpupose. [IpokapruoTHbie U dyKapu-
OTHbBIE MUKPOOPIaHU3MBbI; CXOJICTBO U OCHOBHBIE Pa3JInYUs.

10. OcHOBHBIE TPHUHLMIBI TAKCOHOMHHM MPOKAPUOT U €€ MECTO B COBPEMEHHOI
OMOJIOTMUECKON CHUCTeMAaTHKe. DKOJIOTO-(PU3NOJIONTHYecKast U (PUIOreHeTHYecKas
CUCTEMATUKA MMPOKAPHOT.

11. Pasmeps! u popma GakTepuanbHbIX KiIeTOK. O0IIas XxapakTepucTuKa CTPOSHUS
OaKTepHaIbHON KIICTKH.

12. Knetounas crenka Oaxkrepuil. CTpoeHrue, XUMUYECKUN cOCTaB, (PYHKIIMU KJiie-
TOYHON cTeHKW. bakrepuu 0Oe3 KiIeTOYHOM CTeHKU: L-popMbl OakTepuid, MHKO-
m1a3Mbl. CIM3UCTHIE CIIOU, KANCYJbl U YeXJibl y OakTepuid. X XUMU4ecKuil cocTaB
Y 3HaYECHUE.



13. Krytuku y Oakrepuil pasmepsl, GopMa, CTpOEHHE, YUCIO U B3aUMOPACIIOIIO-
JKeHne. MexaHu3M JBIKCHHS KI'yTHKOB. Bopcuuku (bumOpuu), UX OTIMYHUSA U
byHKIUH.

14. Ilutonnasmaruueckass memOpana. Ee xumuueckuii coctaB, cTpoeHue, (PpyHK-
. BHyTpHKiIeTouHble MEMOpaHHbBIE CTPYKTYPHI y OaKTEpHil U UX QPYHKIIHU.

15. Pubocomsl GakTepuii, UX CTpOEHUE, XUMUYECKUH cocTaB, GyHKIuu. Cyobeau-
HUIlBl pubocom. [loarcomsl.

16. OcoOeHHOCTH CTPOCHHUS SIIEPHBIX SKBUBAJICHTOB y OakTepuil. bakrepuanbHas
Xxpomocoma U ee cTpoeHure. OTauuMs HyKJICOHIOB OakTepuil OT AAep dYKapHOT.
[Tnazmubl. UHCEpUIMOHHBIE 3JIEMEHTHI U TPAHCIIO30HBI.

17. Dupocnopsl U Apyrue mokosmuecs hopmbl 6akTepuii. CTpoeHHEe YHAOCTIOP H
nporiecc ux GopMuUpoBaHUs. 3HAYEHUE FHIOCTIOP Y OAKTEpHil.

18. IIpusHaku GakTepuii, yuuTbiBaeMble IpH ux Kiaccudukanuu. [lonstue o Buze,
KyJbTYpe U IITAMME OAKTEPHIA.

19. MonekymsipHO-TeHETHYECKIEe METOIbI HACHTU(UKAUNA OaKTepuil. Y CTaHOBIIe-
HUE BHJIOBOW MPUHAJICKHOCTH MUKPOOPIaHHU3Ma.

20. Poct u pa3BuTue 6aktepuil. TUIIBI pa3MHOKEHHUS.

21. Mexanu3M nuTtaHus y 6akrepuil. BHekneTouHoe nepeBapuBaHUe MUTATEIbHbBIX
BelecTB. [[pOHMKHOBEHUE NMUTATENbHBIX BEUIECTB Yepe3 MIIa3MaTHYECKYI0 MEM-
Opany.

22. Tunbl MUATaHUS Y MUKPOOPTaHU3MOB. AyToTpodsl U reTepoTpodsl. Turmbl
ayroTpodHoro nuranus. PoTo- U xemoayToTpodsl. OpranoTpodsl U JIUTOTPODHI.
BoceMmb crioco60B KU3HH MPOKAPHUOT.

23. PocT 1 pa3BuTHE MUKPOOpraHu3MoB. Ilepuoanueckoe 1 HEMpPepbIBHOE KYJIbTH-
BHPOBaHME. 3aKOHOMEPHOCTH POCTA YUCTHIX KYJIbTYp OakTepuil mpu nepuoanye-
CKOM KyJbTHUBUpOBaHUU. KpuBas pocra.

24. KynbTUBUpPOBaHHE MHUKpOOpraHu3MoB. HakomutenbHble KyabTypsl. [IpuHImm
ANEKTUBHOCTU. YUCTBIE KYJIbTYpbl MUKPOOPTaHU3MOB.

25. Vctounuku yriaepoja, ucroiszyembie 6aktepusiMu. [IoHSATHE ChIpbe B MHKPO-
OMOJIOrMYECKO MPOMBIIIIEHHOCTH.

26. VcTouHMKN a30THOTO MUTAaHUS Y MUKpoopranu3dMoB. dakTopsl pocta. [Iporto-
Tpodsl 1 aykcoTpodbl. Mictounuku cepsl u pocdopa.

27. OCHOBHBIE THIBI Cpell, MPUMEHSIEMbIX B MUKpoOuosoruu. Pacnpenenenue mno
HA3HAYEHUIO, COCTaBY, KOHCUCTEHIIMU. OCHOBHbIE TpeOOBaHHSA K MHUTATEIbHBIM
cpelaM | MPUHIIUIIB X KOHCTPYHUPOBAHUS

28. 3aKOHOMEPHOCTH POCTa YUCTHIX KYJIbTYpP MUKPOOPTaHMW3MOB MpPHU MEPUOIUYE-
CKOM KyJbTUBUpOBaHUU. KpuBas pocTa nmepuoandeckoil KyiabTypbl, 0COOEHHOCTH
OTJICIIbHBIX (ha3.



29. Bausaue BHemHMX (akTopoB (Temmeparypa, pH u ap.) Ha XKu3HeAesTeNnb-
HOCTb OaKTEpUH.

30. Bniusnue TemmnepaTypsl Ha pocT Oakrepuil. Vcnonb3oBaHue BBICOKMX TeMIIe-
paTyp Uil cTepuin3aiui. MeToibl CTepUIu3aliim.

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

32. DHepreTudeckuii oOMeH y OakTepuil ¥ ero CBsi3b ¢ KOHCTPYKTUBHBIM. OCHOB-
HBIE JTarbl PACHIEIUICHUS YTICBOIOB.

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

34. Ara’poOHoe pacmieruieHue yriaeBogoB. CyoOctpatHoe dochopuaupoBaHue.
[Iyts OMOnena-Melieproda u apyrue HadajabHblE IyTH aHAYPOOHOrO pacuiernie-
HUSl YTJIEBOJOB. OJHepreruueckas 3(PQGEeKTHBHOCTh aHA’pOOHOTO pPACHICTUICHUS
TJTFOKO3BI.

35. Ilonatue o Opoxxenusix. Koneunsie mpoayktel. Buasl Opoxennii. MacisiHO-
KHCJIO€ U TIPOITMOHOBOKHUCIIOE OPOKEHUSI.

36. 'omodepmenTaTuBHOE U rerepodepMeHTaTuBHOe OpoxkeHus. Mx Bo30yauTe-
au. [IpakTuueckoe npuMeHEHue.

37. AspoOHoe paciierieHne MMPOBUHOTPATHOW KUCIOTHL. LMK TpukapOOHOBBIX
KHUCTIOT, TIEPEHOC JJIEKTPOHOB M OKHCIuUTeNbHOEe (docopmiupoBanue. Buixon
SHEPTUH MPHU a3POOHOM PaCIICIIIICHHH YTIEBOIOB.

38. AspoOHoe 1 aHa’pOOHOE IbIXaHUE y MPOKAPHUOT. BuAbl aHadPOOHOTO JABIXAHHS
U €ro 3HauCHUE.

39. ®ororpodubie OakTepuu U X (HOTOCUHTETUUYECKHM ammapar. Mexanusm Oak-
TepuanbHOro GorocunTesa. OTianuns GoTocuHTe3a OAKTEpUN U PACTCHHIM.

40. ®OTOCUHTE3UPYIOIIKE 3€JIEHbIE U MyPIypPHBbIE CEpHbIE OaKTepUU, UX XapakKTe-
puctuka. OCOOCHHOCTH CTPOCHHMSI, IMTOIIA3MATHYECKUE BKIIIOUEHUS CEPhl, UX
pOJIb.

41. ®oTOCUHTE3UPYIOLIME NMYPIypPHbIE HECEPHbIE OAKTEPHUM, UX XaPAKTEPUCTHKA.
JloHOpHBI BOJ0pOAa Y (POTOCHHTE3UPYIOIMNX HECEPHBIX OAKTEPHIA.

42. Ounym "llnanobaxkrepun". CTpoeHHE WX KIETOK U TOJIOKEHUE B CUCTEME Op-
raan3MoB. OcoOeHHOCTH (POTOCHHTE3a y IMAHOOAKTEPHH.

43. XemocuHTe3upytomue oakrepuu. X ocHOBHBIE Tpynmbl. MexaHu3M XeMOCHH-
te3a. Pabotel C.H.BUHOTrpaackoro rno n3y4eHu0 XeMOCUHTE3UPYIOIIUX OAKTEPHil.
44. Hurpuduuupyronme 6akrepuu. Padbotsr C.H.BuHorpaackoro mo ux Bbljaelie-
HUI0. 3HaYCHUE HUTPUPHUKAIIH.

45. XeMOCHHTE3UpYIOIlIUE CepHble U THOHOBBIE OakTepuu. VX pons B mpupoje u
MEXaHHU3M XEMOCHHTE3a.



46. XKenezobakrepun. OCHOBHBIE TpEACTaBUTENN Tpymmbl. YexonbuaTeie OakTe-
pun. Pabote C.H.Bunorpanckoro nu H.I'.Xon01H0r0 M0 M3y4eHUIo xene3o00aKTe-
pui.

47. OcHOBHBIE TpymIbl rerepoTpodHbix OakTepuit. Cnupoxersl. CTpoeHue crnu-
POXET U UX OTIMYUs OT Apyrux Oakrepuil. OCHOBHBIE MpeactaBuTenn. Crnupaib-
HBIC ¥ U30THYTHIC OAKTEPHUH.

48. Ounym "lIporeobakTepus” kak Hanmbojee U3ydeHHAs TPyIa MUKPOOPTaHU3-
MOB. CeMeicTBa SHTEPOOAKTEPHIA, ICEBIOMOHA] , BAOPHOHOB.

49, OunyMm "OupMUKyTHI". XapaKTEepUCTUKA CTa(PUIOKOKKOB U OAIUILI.

50. OcHOBHBIE TPyHNbl TeTEPOTPOPHBIX OaKkTepuil. AKTHHOMHUIIETHI U CXOJHBIC
cHuMu Oaktepun. CTpoeHHE KIETOK M CIOCOObI pa3MHOKEHUS aKTUHOOAKTEpHUH.
[IpakTH4eCKOE 3HAUEHUE.

51. Pukkercun u xjaMujuu - ocoOas TpyImma MUKpoOoB-mapa3uToB. Llukn pas-
MHOKCHHUSI.

52. Mukpo6HOe pa3ioxeHHe KpaxMania, IeKTHHA U IPYTuX yrieBoaoB. [IpakTuue-
CKO€ 3Hau€HHUE MPOIIECCOB.

53. AspobHoe U aHa’poOHOE PA3I0KEHHWE MUKPOOPTraHW3MaMHu KieTdaTku (Lel-
m10J10361). Bo30ynuTenu mporeccoB. CKoNb3sIIue OaKTepUH.

54. Posib MUKPOOPTraHKW3MOB B OMOJIOTUYECKOM KPYTOBOPOTE BEILIECTB B MIPUPOJIE.
55. Kpyrosoport yriepoaa B nipupoae. @uxcanust CO2 B nporneccax (GoTo- U Xe-
MOCHHTE3a. BhleseHne yrieKucioTsl Mpy pacnae IeUTIoNIO3bl U YTIIeBOAOPO-
TIOB.

56. Kpyrosopot a3zora B npupojie. AMMOHU(DHKAIIMS U MUKPOOPTaHU3MbI, €€ BbI-
3bIBAIOLIHE.

57. Hutpudukamus u BbI3bIBatomme ee Mukpoopranusmbel. Paboter C.H. Buno-
IPaJICKOrO IO BbIIEIEHNIO HUTpU(DUKaTOpoB. Jlenurpuduxaius

58. Mukpobuonornyeckas (ukcarus atMochepHoro azora. CBOOOTHOKHBYIIHE
a’poOHbIe U aHadpoOHbBIEC a30ThuUKcaTOpbl. POk B ipupoe.

59. KinyOeHbpKoBBIE OaKTEpUH, X XapaKTEPUCTHKA, B3AMMOOTHOIICHUS C PACTCHU-
saMu. Y 100peHus Ha OCHOBE a30TPUKCUPYIOIITUX MUKPOOPTAHU3MOB.

60. MukpoOHOE OKHCIICHHE CEPhl M €€ COeAMHEHUI (DOTOCHHTE3UPYIOIMUMH U Xe-
MOCHHTE3UPYIOIIMUMHI OAKTEPHSIMHU.

61. BoccranoBnenue cynbhaToB MHUKPOOPTAaHU3MAMH, €T0 MPUYUHBI U 3HAYCHHUE.
KpyroBopot cepsl B ipupo/ie.

62. 'eneTnueckre pekoMOMHALIMK Y OakTepuil. MeXaHu3M BKIIIOUEHHS TeHEeThYe-
CKOTO MaTepHuayia B 0aKTEpUaTbHYIO XPOMOCOMY.

63. Tparchopmanust y 6akrepuii. OnbiTel ['puddurca. Ilpupona tpanchopmupy-
forero (pakTopa u MexaHu3M TpaHchopmanuu. 3Ha4eHHE TpaHChOopMaIuu.



64. Tpancaykuus y Oakrepuit. Hecnenmduueckas u crenugudeckas TpaHCIyK-
sl

65. Konnsroranus y 6akrepuii. [lomoBoit dakrop (F- miazmuma), ero joxanuzaius
B OaKTepHUaIbHOU KIIETKE U CBOMCTBA.

Kpurepuu onenku 3x3ameHa:

BricTaBneHue O1leHOK Ha 3K3aMEHE OCYIIECTBIISIETCS Ha OCHOBE MPUHITUIIOB
OOBEKTUBHOCTH, CIPABEJIMBOCTH, BCECTOPOHHETO aHajdu3a YPOBHS 3HAHHMU CTY-
JICHTOB.

[Ipu BbICTABICHUU OLICHKH 3K3aMEHATOP YUUTHIBACT:
* 3HaHHME (AKTHUECKOTO MaTepHalia 1o MporpaMMe, B TOM YHUCIIe; 3HaHUE 00s3a-
TEJIBHOU JIUTEpaTyphbl, COBPEMEHHBIX MyOIMKaAlMK MO MPOrpaMMe Kypca, a Takxke
HUCTOPUU HAYKHU;
* CTENEHb aKTUBHOCTH CTY/CHTA HA CEMUHAPCKUX 3aAHATHUSAX;
* JIOTHUKY, CTPYKTYpPY, CTHJIb OTBETA; KYJIbTYpYy pE€UH, MaHEepy OOILCHHUS;
* TOTOBHOCTh K JUCKYCCHH, ApPTYMEHTUPOBAHHOCTh OTBETA; YPOBEHb CAaMOCTOSI-
TEJILHOT'O MBIILJICHUSI; YMEHUE MIPUIIOKUTH TEOPUIO K MPAKTUKE.

OueHka «OTIMYHOY.
O1neHKa «OTJIMYHO» CTABUTCS CTYJIEHTY, OTBET KOTOPOT'O CONCPKHUT:
* TiyOOKO€ 3HAaHWE NMPOTPAMMHOIO MaTepuasa, a TAak)Ke OCHOBHOT'O COJIEPKaHMUS
Y HOBAIIMiI JICKIIMOHHOT'O Kypca MO CPABHEHUIO C YUEOHOU JIUTEPaTypOH;
* 3HAHUE KOHIIENTYaJIbHO-MIOHITUHHOTIO amnmapara BCEro Kypca;
* 3HaHHME MOHOTpadUUECKOU JUTEPATYPHI IO KYpCY,
a TaKXKe CBUJETEIBCTBYET O CIIOCOOHOCTH:
*  CaMOCTOATEJIBHO KPUTHUYECKU OLIEHUBATh OCHOBHBIE MTOJIOKEHUS KypCa;
*  YBA3BIBATb TEOPHIO C MPAKTUKOM.
OueHKa «OTJIIMYHO» HE CTaBUTCS B CIy4asX OTCYTCTBUSI AKTUBHOT'O y4acTHSs CTY-
JIeHTa B yueOHOM paboTe Ha 3aHATHUSX, & TAKKE HEMPABWIHHBIX OTBETOB Ha JIOMOJI-
HUTEJIbHBIC BOMPOCHI MPETo1aBaTesl.

OneHka «XOpoIIoy.
O1neHKa «XOpOIIO» CTABUTCS CTYACHTY, OTBET KOTOPOTO CBUAETEIbCTBYET:
* 0 IOJIHOM 3HAHWU MaTepHalia 1Mo MNPorpaMMme;
* 0 3HAaHWM PEKOMEHJIOBAHHOU JIUTEPATYPHI,
* a TaK)Xe COJIEPKUT B LIEJIOM MPaBWIbHOE, HO HE BCETJa TOUHOE U apryMEHTH-
POBAaHHOE U3JI0’KEHHUE MaTepuaa.
O11eHKa «XOPOI0» HE CTABUTCS B ClIydae OTCYTCTBUS y CTyJCHTA TOHUMAaHUS U3-
JaraeMoro OTBETA.

OneHKa «yJI0BJIETBOPUTEIILHOY.
O11eHKa «yJIOBJIETBOPUTEIIBHOY» CTABUTCS CTYICHTY, OTBET KOTOPOT'O COJACPIKUT:
* TIOBEPXHOCTHBIEC 3HAHUS BAXKHEUIIMX pa3JejoB MPOrPAMMBI U COJICPIKAHUS
JIEKIIMOHHOTO KYpCa;
* 3aTPYJHEHHS C UCIOJIb30BaHWEM HAYyYHO-TIOHSATUITHOTO ammnapara U TEPMUHO-
JIOTUH KypCa;
* CTPEMJICHHE JIOTUYECKH YETKO MOCTPOUTH OTBET, a TAKXKE CBUJIETEIILCTBYET O
BO3MOYKHOCTH TOCTIEAYIOMIETO O0yUeHHUS.

OneHka «HeyI0BIETBOPUTEIILHOY.



OueHka «HEyIOBJIETBOPUTEIBHO» CTABUTCS CTYJIEHTY, UMEIOLIEMY CYIle-
CTBEHHbIE MPOOEIIbl B 3HAHUKA OCHOBHOT'O MaTepHajia o MporpaMMe, a Takxke J10-
yCTUBIIEMY IPUHIMIHUAIBHBIE OIINOKU IPU U3JI0KEHUU MaTepUaa.

OneHouHbIE CPECTBA JIJIsl MHBAIKMIOB M JIUI] C OTPAHUYEHHBIMU BO3MOYKHO-
CTSIMU 37I0POBBSI BBIOUPAIOTCS C YYETOM UX MHAMBUAYATBHBIX MCUXO(U3NUYECKUX
0COOEHHOCTEH.

— IpU HEOOXOAMMOCTH WHBAJIAJAM U JIUIAM C OTPAaHUYEHHBIMH BO3MOKHO-
CTSIMU 370POBbS IIPEIOCTABISAETCS TONOJHUTEILHOE BpeMs I OJTOTOBKH OTBE-
Ta Ha YK3aMEHE;

— MPU MPOBEJAEHUU MPOLEAYPbl OLIEHUBAHUS PE3YJIbTATOB OOYUYEHHS] MHBa-
JUAOB U JIUL[ C OTPAHUYECHHBIMUA BO3MOXHOCTSIMHU 3J0POBbS IIPENYCMAaTPUBACTCS
UCIT0JIb30BAaHUE TEXHUYECKUX CPENICTB, HEOOXOIUMBIX UM B CBSI3U C UX UHAUBUIY-
aJbHBIMHA OCOOCHHOCTSIMU;

— MIpU HEOOXOJUMOCTH AJiIsi 0OY4YaroIUXCsl ¢ OrPAaHUYEHHBIMH BO3MOYHO-
CTSIMM 3/I0pOBbsl M1 MHBAJIMIOB MPOIIEypa OLEHUBAHUS PE3yIbTaTOB O0YUYEHHUS I10
JUCLUIIIMHE MOKET IIPOBOJIUTHCS B HECKOJIBKO JTaIIOB.

[Ipouenypa olieHMBaHUs PE3yJIbTATOB OOyUYEHUS] MHBAJIMJIOB U JIUIL C Orpa-
HUYEHHBIMH BO3MOXHOCTSIMHU 370POBbsI 110 TUCLUIUIMHE (MOAYIIO) MpeaycMaTpu-
BaeT NpejocTaBieHne nHhopmanuu B Gopmax, alaliTUPOBAHHBIX K OTPAaHUYCHHSIM
WX 37I0POBBSI U BOCIIPUATHS UH(MOPMAITUH:

JUtst Tin ¢ HapyIEHUSIMU 3PEHUS:

— B I€YaTHOU (hOpME YBEJIMYEHHBIM HIPUDTOM,

— B (hopMe JIEKTPOHHOTO TOKYMEHTA.

JIns 1 ¢ HapyIIEHUSIMU CITyXa:

— B reyatHou opme,

— B (hopMe JIEKTPOHHOTO TOKYMEHTA.

JJist vt ¢ HApyIIEHUSIMUA OTIOPHO-/IBUTATEILHOTO amnmnapara;

— B eyaTHoi (opwme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIEepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOH-
TUHTEHTa 00yYarOIINXCS.

5. IlepeyeHb OCHOBHOM M JONOJHHUTEJIBLHONH y4eOHOH JHUTEepaTypbl, He-
00X01MMOi1 1JI1 OCBOCHUSA TUCHMILIMHBI (MOIYJIA).
5.1 OcHoBHas1 IMTEpaTypa:

1. Hetpycos, A. 1I. MukpoOuonorusi: Teopus U npaktuka B 2 4. Yacte 1 : yueOHUK
115 6akanaBpuara U maructpatypsl / A. U. Herpycos, . b. KotoBa. — M. : U3-
natenbcTBO FOpaiit, 2017. — 333 ¢. — (Cepus : bakanaBp u maructp. AkajaemMu-
YEeCKH KypC). — ISBN 978-5-534-03805-7.https://biblio-
online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52C9DAF

2. Hetpycos, A. . MukpobOuosnorus: Teopus 1 npakTuka B 2 4. Yactsb 2 : yueOHUK
1151 6akanaBpuara u maructpatypsl / A. U. Herpycos, U. b. KotoBa. — M. : U3-



https://biblio-online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52C9DAF
https://biblio-online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52C9DAF

natenscTBO FOpaiit, 2017. — 312 ¢. — (Cepus : bakanaBp u maructp. Akajgemu-
YECKUH Kypc). — ISBN 978-5-534-03806-4.https://biblio-
online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2

3. EmueB, BceBonon TuxonoBwu.Muxpobuonorus [Tekct] : yueOHuK s Oaka-
naBpoB / B. T. Emues, E. H. Mumyctun. - 8-¢ u3a., ucnp. u gomn. - Mocksa :

FOpaiit, 2014. - 445 c. : wn. - (bakanaBp. YrayOneHHbI Kypc). - bubnuorp.: c.
427. - ISBN 9785991630191 : 596.42.

JIns OCBOEGHMS NHUCHMIUIMHBI MHBAIWAAMU M JMUAMH C OrPaHUYEHHBIMU
BO3MOKHOCTSIMHU 30POBbSI UMEIOTCS MU3JaHUS B 3JIEKTPOHHOM BHUJE B 3JIEKTPOHHO-
OoubnuoTeuHbIx cucremax «Jlaub» u «tOpaitt.

5.2 JlonoJiHUTe/IbHAS JINTEPATypPa:

1. BmmnHa, Mpuna bopucoBHa. bonbmoi npaktukym "Mukpobuonormua" [Tekcr]
: yueObHoe nocobue st cryaeHtoB By3oB / U. b. MBmmnHa. - Cankr-IletepOypr :
[Tpocnext Hayku, 2014. - 108 c. : wi1. - bubnuorp. B koHIe 3aaa4. - bubnuorp.: c.
92-94. - ISBN 9785903090976 : 521.50.

2. 3103uHa, O.B. O6mas mukpobuosorus : adboparopHsiid mpaktukyMm / O.B. 3ro-
3uHa ; MuHHCcTEepcTBO 00pa3oBaHus U Hayku Poccuiickoit denepanuu, Oenepans-
HOE TOCYJApCTBEHHOE OOJIKETHOE 00pa30BaTEIbHOE YUPEXKICHHE BBICIIETO MPO-
(deccuonanbHOro o0OpazoBaHusi «TamMOOBCKMII TOCYIapCTBEHHBIM TEXHUYECKHIM
yHuBepcutet. - TamboB : U3narensctBo ®I'BOY BIIO «TI'TY», 2015. - 82 c. :
ui. - bubn. B k. - ISBN 978-5-8265-1431-3 ; To e [DneKkTpoHHBIA pecypc]. -
URL.: //biblioclub.ru/index.php?page=book&id=445121 (29.03.2017).

3. Dxomnorust MUKpoopraHu3MoB [TekcT] : yueOHuK it OakanaBpoB : YIEOHUK [T
CTYJIEHTOB YHUBEPCUTETOB, oOyuaromuxcs no cneuuaibHoct 012400 "Mukpo-
ouonorua" u IpyruM OumosiorndyeckuM cnenuanbHocTsaM / [A. W. Herpycos, 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 TWUT. J. - bubmuorp. B koHme r1maB. - ISBN
9785991627344 : 266.75.
4, CoBpemenHas mukpoOuonorus. [Ipokapuotsl : [yueOHoe mocobue] : B 2 T.

T. 1/ nox pex. . Jlenrenepa, I'. Jlpesca, I'. llnerens ; nep. ¢ auri. U. A. bepra u
ap. nox pea. A. . Herpycosa u T. C. Unbunoit ; [C. Anxes u ap.]. - M. : Mup,
2005. - 654 c., [8] 1. wi. - (JIyumuit 3apyOexHbIil yueOHUK). - bubnmorp. B kKoHIIE
rnaB. - ISBN 503003707. - ISBN 5030037063. - ISBN 3131084111 : 1415 p. 70 k.
5. CoBpemennas mukpoouonorus. [Ipokapuotsl : [ydeOHoe mocobue] : B 2 T.
T. 2 / nox pen. . Jlenrenepa, I'. Jlpesca, I'. Illnerens ; nep. ¢ anrn. U. B. Ande-
poBoii, A. B. Jlebenunckoro u K. JI. TapacoBa oz pen. A. U. Herpycosa ; [A. byt
u ap.]. - M. : Mup, 2005. - 493 c., [12] n. un. - (JIyqmuii 3apyOexHbIid y4eOHHK). -
bubnuorp. B konme riaB. - ISBN 50300370X. - ISBN 5030037063. - ISBN
3131084111.


https://biblio-online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2
https://biblio-online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2

5.3. llepnoanyeckne U31aHNS:

No ITepuo- Mecto
B JUYHOCTh | 3a Kakue TOoJbl | XpaHe-
n/ | Ha3Banue u3ganus
0 BbIX0Aa (B | XpaHUTCS HUS
roj)
1 | Mukpobuonorus 6 1944-2016 u3
_ 1956-1983,

2 | Bectnuxk MI'Y. Cepusi: buonorus 4 1987-2016 3

4 Knuanueckass u nmabopaTopHas awa- 12 2001-2016 0
THOCTHKA

5 | Mukosiorust u puTOmaToNorus 6 2001-2016 93

6 | MukpoOHOJIOTrHYECKUM KypHaT 6 1987-2016 3

7 | MonekynspHasi OMOTOTHsI 6 1978-2016 93

8 | buorexHonorus 6 1996-2016 g3
N3Bectuss PAH Cepusi: buonoruye- 1936, 1944-

9 6 q/3
cKas 2013

10 [IpuknagHas OMOXUMHUS U MUKPOOHO- 5 1968-2016 0
JoTus
buonorusa. PedepartuBnblil KypHa. B

11 BUHUTH 1970-2013 3an PXK

6. Ilepeuennb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKANIUOHHOM CeTH
«AHTEpHET», HEOOXOAMMBIX /IJIS1 OCBOCHUS IMCIHUILUIMHBI (MOAYJIA).
1. www.kubsu.ru - odunmaneheii caiit Ky0aHCKOro rocymapcTBEHHOTO

YHHBEPCUTETA,
2. http://www.biorosinfo.ru/ - odpunmanbHbIil callT 00mIECTBA OMOTEXHOJIOTOB
Poccuun nmenu FO.A. OBUMHHUKOBA

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

4. http://www.genetika.ru/journal/ -  oduimanbHeli  calT  KypHaIa
"buorexHosorus'";
5. http://www.ibp-ran.ru/main.php - odunUaneHBIi  CaWT  HWHCTUTYTA

OMOJOTMYECKOT0 MPUOOPOCTPOEHUS C ONBITHBIM MPOU3BOACTBOM PAH;

6. http://www.genetika.ru/ - odunmaneasii caiir ®I'VII T'ocymapcTBeHHBIH
HAy4YHO-UCCJIEI0BATEIbCKOIO HWHCTUTYTA F'€HETUKH U CEJIEKLIHUH MPOMBIIIIEHHBIX
MUKpoopranu3moB (MockBa)

7. DnexTpoHHas onbmuoTeuHast cucrema eLIBRARY.RU
(http://www.elibrary.ru)
8. DrnexTpoHHas OoubauoTeyHas cucrema W3/1aTebCTBA "Jlanp"

http://e.lanbook.com

7. MeTtoanuyeckue YKazaHusi AJIA  OOyYAKOIUMXCH 10 OCBOCHHUIO
AUCUMILIUHBI .
Jlekusn:



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/

PabGora Ha 5ekuuu SABISETCS OUYEHb BAXHBIM BHUIOM CTYAECHYECKOM

JESATSILHOCTH ISl U3yUEHUS TUCITUIUIMHBL, T.K. Ha JCKIIUH MPOUCXOJAUT HE TOJIHKO
COOOIIIeHNEe HOBBIX 3HAHH, HO M CHCTEMaTH3aIusi U 0O0OOIICHHE HAKOIIJICHHBIX
3HaHWH, (OpPMHUPOBAaHME HAa WX OCHOBE WJICHHBIX B3IJISIOB, YOCKICHHA,
MHUPOBO33PEHUS, Pa3BUTHE IMO3HABATEIBHBIX M MPO(HECCHOHATBHBIX HWHTEPECOB.
JIekTOop OpHEHTHUPYET CTYACHTOB B yueOHOM Marepuane. KpaTtkue 3amvcu JTeKiui
(KOHCTIEKTHPOBAHKE) TIOMOTAET YCBOUTH MaTeprall.
Hanucanne KOHCHeKTa JEKIMH: KpaTKO, CXEMaTHYHO, MOCIEA0BATEIHHO
(¢uKCHpOBaTh OCHOBHBIC TOJOXEHHS, BBIBOJBI, (POPMYIUPOBKH, OOOOIICHHS,
NOMEUYaTh BaXXKHBIE MBICIH, BBIACIATH KIIIOYEBBIE CJIOBa, TepMuHBL. KoHcmekT
JydIe TOJpa3feisaTh Ha TMYHKTBI, maparpadbl, coOogas KpPacHYK CTpPOKY.
[TpuHuMNUaTBHBIE MECTa, OMpeAeNieHus, (OpPMYTbl CIEAYeT COMPOBOXKAATH
3aMEUaHHUSIMH: «BAXKHO», «0CO00 BaXXHO», «XOPOIIO 3aMOMHHUTHY W T.. WIH
NnoJuepKuBaTh KpacHou pyukoil. llemecooOpa3zHo paspaborarb COOCTBEHHYIO
CUMBOJIMKY, COKpAILEHUs CJIOB, YTO MO3BOJMUT CKOHIICHTPUPOBATH BHHUMaHHUE Ha
BaKHBIX CBeJieHUsX. [IpocymmBanue U 3amuch JEKIUA MOKHO MPOU3BOUTH MPHU
MOMOIIA COBPEMEHHBIX YCTPOUCTB (IUKTO(POH, HOYTOYK, HETOYK U T.1.). PaboTas
HaJl KOHCTIEKTOM JIEKIIUH, BCET1a CIEeyeT UCIOIb30BaTh HE TOJNIBKO YUEOHUK, HO U
Ty JIUTEPATypy, KOTOPYIO JOIOJHUTEIBHO PEKOMEHJIOBAN JIEKTOP, B TOM YHUCIE
NEpPUOANYECKUE HM3JaHMsI COOTBETCTBYIOIIEH HampaBieHHocTu. [lo pesynbraTtam
paboThl C KOHCIEKTOM JIEKIIMM CJIEyeT OO0OO03HAYUTh BOIMPOCH, TEPMHUHBI,
MaTepHa, KOTOPBIH BBI3BIBACT TPYAHOCTH, TOMETUTH U TIOTIBITATHLCS HAUTH OTBET B
peKOMeHTyeMOr JuTepaType. Ecnum camocTosITensHO HE yAaeTcs pa3o0parbes B
MaTepuaie, Heo0XoauMo chOPMYyIMPOBAaTh BOMPOC U 3a1aTh MPENOJaBaTEN0 Ha
KOHCYJbTAallK, Ha OOIICHHWH B KOHTAaKTHBIE 4Yachl. JIEKIIMOHHBIN Marepuan
SIBIISIETCSt 0a30BBIM, C KOTOPOTO HEOOXOAMMO Ha4aTh OCBOCHHUE COOTBETCTBYIOIIETO
paznena win TeMbl. [lan moAroToBKY K JIEKITUH:

. 03HAKOMUTBLCS C TEMOU JIEKIIUHU

. O03HAKOMHUTHCS C MPEAJIOKEHHBIMUA BOIIPOCAMU
. W3YYUTh COOTBETCTBYIOIIAN MaTEpHAI

. O3HAKOMHUTBCS C JIUTEPATYPOH IO TEME

JlaGopaTopHbie padoThI

B nporecce moAroToBKu K J1abopaTopHOM pabOTEHEOO0X0IUMO 03HAKOMHUTh-
csi ¢ pabouel mporpaMMoil TUCHUIUIMHBI, TEMaMH U TIJIaHaMU JIa0OpAaTOPHBIX 3a-
HATUH, ynensis oco0oe BHUMAaHHE LIENSIM W 3ajladyaM, CTPYKTYpPEe M COIEP>KaHUIO
JUCUUIUIMHBI, TTPOBECTH aHAJIM3 OCHOBHOW yueOHOU JIUTEepaTyphl, MOCIE YEero pa-
00TaTh C PEKOMEHJOBAaHHOW MOMOJHUTENBHON suTepaTypoil. Ilpu ycTHOM BBI-
CTYILJIEHUU TI0 KOHTPOJBHBIM BOIPOCAM JTAOOPATOPHOTO 3aHATHS HYKHO M3JIararhb
(He yMTaTh) MaTepualn BBICTYIJICHUS cBOOOIHO. HeoOXxonmMo KOHLIEHTPUPOBAThH
CBOE BHUMaHHE Ha TOM, YTO BBICTYIJICHUE O0pallleHO K ayAUTOPHUH, a HE K MPerno-
JaBaTeio, T.K. 9TO 3HAYMMBIA acmeKT NpodeccCHOHaNbHBIX KomrereHnui. [lo
OKOHYaHHUH J1a00paTOPHOTO 3aHATUSA CIIEYET MOBTOPUTH BBIBOJbI, CKOHCTPYUPO-
BAHHBIE B XOJI€ YCTHOI'O OIIPOCA, IPOCIEANB JIOTUKY X IIOCTPOCHUS, OTMETUB I10-
JIO’KEHUS, JIEJKAIUE B UX OCHOBE. [[7151 3TOro B T€4eHME Onpoca APyrux y4amuxcs



cieayer AenaTh NOMeTKU. bojee Toro, B ciydyae HETOUYHOCTEN U (WJIM) HEMOHUMA-
HUS KaKoro-iubo BOMpoca MPOMAEHHOr0 MaTepualia clieyeT oOpaTUThCs K Ipe-
MO/IaBaTENI0 JUIsl TOJIYYeHHUS] HEOOXOAMMOM KOHCYJIbTAllUM M Pa3bsCHEHUS BO3-
HUKIIeH cutyaruu. Cxema moJIr0TOBKHU K JJa00paTOpHBIM paboTam:

® 03HAKOMHTHCS C TEMOM, LIENbIO U 3a/1a4aMH PaOOTHI

® PacCMOTPETH MPEAJIOKEHHBIE BOIIPOCHI
U3YYHUTH JICKIIMOHHBIA MaTepuaj, OCHOBHYIO U JOTOJHUTEIBHYIO JIH-

TCparypy
O3HAKOMHUTLCH C

€CKMMHU 3a1aHUSIMH U XOJOM UX BBIIIOJIHEHUS
O3HAKOMHTHCS ¢ 000PYOBAHUEM 3aHATHUS

BBITOJIHUTD 33JI1aHUSI B COOTBETCTBUM C XOJJOM pabOThI
MMCbMEHHO O()OPMHUTH BBITIOJIHEHHYIO padoTy
ITOJBECTH UTOT U CAENATh CTPYKTYPUPOBAHHBIE BHIBOIBI

CamocrosiTesibHas padoTa
CamocrosiTenbHass padoTa CTYACHTOB AMCLMIUIMHE OCYIIECTBIISIETCS C LiE-

JBI0 YIUIYOJICHHS, PACIIUPEHUs, CUCTEMAaTHU3allMd W 3aKPEIUICHUS IMOJTYYEHHBIX
TEOPETUUECKUX 3HAHHM, POPMUPOBAHUS YMEHHUM HUCIIOIH30BaTh JOKYMEHTAIUIO U
CHEIUATBHYIO JIUTEPATYPy, PA3BUTH MMO3HABATEIBHBIX CIIOCOOHOCTEM W aKTUBHO-
CTH, a Takke (GOPMHUPOBAHUS CAMOCTOSTEILHOTO MBIIIJICHUS, CIIOCOOHOCTEN K ca-
MOPa3BUTHIO, CAMOCOBEPILIECHCTBOBAHUIO U CAMOpPEAIU3aliH, Pa3BUTUS UCCIENO-
BaTeNbCKUX yMeHUH. [lepen BBIMOTHEHHEM CaMOCTOSTENbHON paboThl HEOOXOIH-
MO Y€TKO TOHMMATh IeJIU U 33Jja4i padOThl, CPOKU BHITIOJIHEHUS, OPUEHTUPOBOY-
HBI 00BEM, OCHOBHBIE TPEOOBaHUS K pe3yjbTaTaM padOThl, KpUTEPUH OLIEHKHU. Bo
BpEMs BBITIOJIHEHHSI CAMOCTOSITENIbHOW pabOThl MPENoAaBaTeNlb MOXKET MPOBOAUTH
KOHCyJIbTalMi. KOHTPOIIb pe3ynbTaToOB CaMOCTOSITENBHOW PabOThl CTYAEHTOB MO-
JKET OCYIIECTBIATHCS B MUChbMEHHOM, YCTHOM WJIM cMmelniaHHoOM (opme, ¢ mpen-
CTaBJIEHUEM IPOJYKTa TBOPUECKOM AESATENBHOCTU CTyAeHTa. B kauectBe dhopm u
METO/I0B KOHTPOJSI CAMOCTOSITENIbHOW padOThl CTYAEHTOB MOTYT OBITh MCIOJIB30-
BaHbl CEMHUHAPCKUE 3aHATHUS, KOJUIOKBUYMBbI, 3a4€Thl, TECTUPOBAHHUE, CAMOOTYETHI,
KOHTPOJIbHBIE paboThl U Ap. KpuTepusiMu OLIEHKH Pe3yJIbTaTOB CaMOCTOSTEIbHON
paboThI CTyJIEHTA SBJISIOTCS: YPOBEHb OCBOCHHUS CTYJIEHTOM y4eOHOTO MaTepuarna;
YMEHHUSI CTYJCHTa HCIOJIb30BaTh TEOPETUUECKUE 3HAHUS MPU BHIOJIHEHUN WHJIH-
BUJIyQJIBHBIX 3a/IaHui; C(HOPMUPOBAHHOCTH OOIIEydYeOHBIX YMEHHI; 00OCHOBaH-
HOCTh M YETKOCTh M3JIOKEHHsI 0TBETa; 0OpMIIEHHE MaTepHraia B COOTBETCTBUU C
TpeboBanusmMu. [1an moaroToBKH:

® U3YYUTh COOTBETCTBYIOLIUM JIEKIIMOHHBIN MaTepUAIl

® U3YYUTh OCHOBHYIO JIUTEPATYPY IO TEME

® H3YyYUTh JAOMOJHUTEIBHYIO JINTEPATYPY MO TEME

e 0(GopMUTH BHITIOTHEHHYIO pa0OTy MUCbMEHHO WJIM B BHUJIE MPE3EHTa-

U1 B 3aBUCUMOCTH OT 3aJIaHUs
® CJeNaTh CTPYKTYPUPOBAHHBIE BBHIBO/IBI.



IHoaroroBka K 3k3aMeHy

[Ipy nDOAroTOBKE K SK3aMEHY HEOOXOAMMO OPHEHTHPOBATHCA Ha
KOHCIEKTBI JIEKIIMH, padouy0 IporpaMMy AUCHMILINHBI, HOPMAaTUBHYIO, YU€OHYIO
U PEKOMEHyEMYIO JInTepaTypy. OCHOBHOE B MOJATOTOBKE K Cllaye 3K3aMeHa - 3TO
INOBTOPEHHME BCEro Marepualia JUCLUUIUIMHBI, IO KOTOPOMY HEOOXOIMMO Cl1aBaTh
sk3aMeH. [Ipu moaroroBke K craaye 3K3aMeHa BeCch O0BEM pabOThl HYKHO
pacupenesnarb  paBHOMEPHO IO JHSAM, OTBEAEHHBIM JUI1  IIOATOTOBKH,
KOHTPOJIMPOBAaTh KaXXJIbIil JIE€Hb BBINOJHEHHWE HaMe4eHHOW paldoTel. B mepuon
MOJATOTOBKM K 3K3aMEHY CTYJEHT BHOBb OOpamiaercs K YxXKe€ H3YYEHHOMY
(npoiineHHOMY) yuyeOHOMY Marepuany. [loaroroBka BKIOYaeT B ce€0s TpH 3Tama:
CaMOCTOsITeNIbHAsL pabdoTa B TEUEHHE CEMECTPA; HEMOCPEICTBEHHAs! MOATOTOBKA B
JHU, TIPEIIIECTBYIOIIME JK3aMEHY IO TeMaM Kypca; MOATOTOBKAa K OTBETY Ha
3ajaHus, coiepxamupecs B Owierax. OK3aMeH MPOBOIUTCS IO Ouieram,
OXBAaTHIBAIOIIMM BECh IPOWJICHHBI MaTepuall IUCLUUILIMHBI, BKIKOYas BOIPOCHI,
OTBEJICHHBIE JJI1 CAMOCTOSITENIBHOTO U3ydeHus. JJId yCIenHoW cjauu yKa3aHHbIE
B paboueill mporpamMMe (opMHupyeMble KOMIETEHLIMH B PE3yJbTaTe€ OCBOEHUS
JUCHMIUIMHBL JOJDKHBI OBITh IMPOJEMOHCTPUPOBAHBI, TOTOBUTHCS K 3K3aMEHY
HEO0OXO0MMO HAYMHATh C MEPBOH JIEKIIMU U TIEPBOTO CEMHUHApA.

IHoaroroBka nmpe3eHTanuii:

®  3HAKOMHUTHCS C TEMOM, LIENBIO U 3aa4aMu

®  COCTaBUTH IUIAH IIPE3CHTALMU COIVIACHO OCBOEHHOMY TEOPETHYECKOMY Mare-
puany

®  IIPOM3BECTH IOUCK B JIEKIMOHHOM MAaTepuasie, OCHOBHON U JOIOJHUTEIBHON

auTepaType paKTH4ecKoro Marepuana o Teme

IIPOU3BECTU NOUCK WIUTIOCTPATUBHOIO MATEPHUAIIA B CETH 'MHTEPHET"

COCTABUTh MPE3EHTALMIO [TPY IOMOLIM crieruanusuposansoro 110

COCTaBUTH JIOKJIAJ 10 WIUIFOCTPATUBHOMY MaTepHaly IIPE3EHTALUN

OTPENETUPOBATH NPEZCHTALUIO MEPE] cAaven

KosnokBuymbI:

O3HAKOMHUTBHCS C TEMOM M BOIPOCAMU KOJUJTIOKBHYMa

W3YYUTh JIEKIIMOHHBII MaTepuan

U3YYUTh OCHOBHYIO JIUTEPATYPY MO TEME

U3YYUTh JOMOJHUTENbHYIO JUTEPATYPY MO TEME

HanucaTh OTBET Ha MPEJIOKEHHBIA BOIPOC

00BeM MHUCHMEHHOTO OTBETa OT 3 710 4 CTpaHuIl, BpeMs BbIojdHEeHUs 10 90
MUHYT

B ocBoenun AUCHUIUIMHBI WHBATUIAAMU W JIUIAMH C OTPAaHUYCHHBIMH
BO3MOYKHOCTSIMHU 37IOPOBbsI OOJIBIIIOE 3HAUCHUE MMEET WHIWBHAyalbHas ydeOHas
paboTa (KOHCYJIbTAIlMU) — AOTOJHUTEIbHOE pa3bsCHEHNE YUYEOHOTO MaTepurara.

NHauBuyaibHBIE KOHCYJBTAllMM 110  TMPEAMETY  SBISIOTCS  BaXKHBIM
(dakTopoM, CHOCOOCTBYIONIUM HHIWBUAyATH3AIMd OOYYECHHUS M yCTaHOBJICHHIO



BOCITUTATEILHOTO KOHTAKTA MEXKTy TIPEToIaBaTesieM U 00y4YaromuMCsi HHBATUIOM
WJIU JIUIIOM C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 370POBBbSI.

8. Ilepeuyenr HHGOPMANMOHHBLIX TEXHOJOTHMH, HCIOJb3yeMbIX HpPH
OCYIIECTBJIEHHMH 00PAa30BATEJIbHOI0 MPOLECCa MO0 TUCHHUILINHE (MOTYJIIO).

8.1 Ilepevyenb HHPOPMALMOHHBIX TEXHOJIOTH.

— KoHCynpTHpOBaHKE MOCPEICTBOM 3JIEKTPOHHOU MTOYTHI.

— Mcnonp30BaHue 3JIEKTPOHHBIX MPE3EHTAINI MPpU MPOBEACHUH JabopaTop-

HBIX 3aHITHH.

— I'pynnupoBka MHQOPMAIMOHHBIX MOTOKOB M OOMEH HH(OpMAIMe mo-
CPEICTBOM MECCEHKEPOB.
8.2 Ilepeyenb HEO0OXOAMMOI0 NPOrPAMMHOI0 00eCIICYCHHMS.

Ne Ne norosopa

/o

HepequL JIMIECH3WMOHHOI'O IMTPOrpaMMHOTO obecreyeHus

1. | Ne73—-AD®D/223-®3/2018
Cornatenue Microsoft
ESS 72569510

Microsoft Windows 8, 10

2. | Ne73—-ADD/223-D3/2018
Cornatenue Microsoft

ESS 72569510 Microsoft Office Professional Plus
3. Jlor. Ne344/145 ot [IpenocraBiieHNE HEUCKITIOUUTEIBHBIX UMYILIECTBEHHBIX ITPaB
28.06.2018 Ha UCIIOJIb30BaHHUE IMPOTrPAMMHOTO o0ecrieueHus « AHTHUILIArH-

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-

Bast Bepcus (Concurrent User)

8.3Ilepeuenb HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

— «Koncynprant [Lmrocy,

— «["apanm.

9. MaTepuajibHO-TeXHUYeCcKasi 0a3a, He0OX0AMMAS JIsl OCYIIeCTBJIEHUS
00pa30BaTeJIbHOI0 MPOLECCA MO TMCHUILIMHE (MOTYJII0).

z

Bun pabot

MarepuanbHO-TEXHUYECKOE OOeCredeHne JTUCIUTLIAHBI
(MoOmyJIs1) M OCHAIIICHHOCTh

1.| Jlexumounubie

3aHATHUA

Aynutopuu 422, 425, OCHallleHHbIE MNPE3EHTAllMOHHOMN
TEXHUKOW  (IIPOEKTOp, DKpaH, KOMIIbIOTEP/HOYTOYK,
ayIMOCHCTEMA) W  COOTBETCTBYIOIIMM MPOTPAMMHBIM
ob6ecrnieuenuem (I10).

2.| JlJabopatopHbie

3aHATHUA

Aynutopus 412 ocHallleHHass MUKPOOHOJIOTUIECKUM 000pYI0-
BaHHEM (OaKTEpHOJIOTHS), IPE3CHTALIMOHHON TEXHUKOM (Tpo-
€KTOp, SKpaH, KOMITLIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM TIPO-
rpamMHubIM oOectieueHreM (110), HeoOXomumbIM J1abopaTop-
HBIM 000pYIOBaHUEM.

3.| I'pynmoBeie  (uH-

JTUBUIYyaTbHBIC)
KOHCYJIbTAIlUU

Aynutopus 410, (kabuner)

4.| Texkymuii

KOH-

Aynuropus 412, 419.




TPOJIb, MPOMENKY-
TOYHasi arTecTa-

08551
CamocTosTeNb- Kabuner nist camocTosiTeIbHON paboThl 437, OCHAIIICHHBIH
Has paboTta KOMIIBIOTEPHOU TEXHUKOU C BO3MOKHOCTHIO TTOAKITIOUCHHS

K cetu «/HTEepHET» M 00€CIEeYEeHHBI JOCTYNIOM B 3JIEK-
TPOHHYIO MH(POPMAIIMOHHO-00Pa30BaATEIbHYIO CPEAYy YHH-
BEPCUTETA.

3an Oubmuotexku KyOI'Y, ocHalIeHHBI KOMIBIOTEPHOMN
TEXHHUKOU ¢ BO3MOYKHOCTBIO MOJKIIIOUEHUs K ceTH «MHTep-
HET», IPOrpaMMOI SKpaHHOTO YBEIMUYEHHUS U OOecreueH-
HBIi  JOCTYIIOM B  3JEKTPOHHYIO  HMH(OpPMaIMOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA






