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1 Hesu u 321244 U3yYeHHUs AUCHUIUIMHBI (MOXYJIs).

1.1 Ileab ocBOeHUs AUCHUILIMHBI.

[{enbro OCBOCHMUS JVCLIUIIIMHBI "Mukpo6uonorus" ABJIACTCS
dbopmMupoBaHUE€ y CTYJAEHTOB oOmIenpodeCCUOHATLHOM  KOMIETEHIMH B
IPOU3BOJICTBEHHOW, y4eOHOM M  MCCIEOBATEIbCKON NEATeNbHOCTH, a TaKXKe
dbopMHpOBaHUE Yy CTYJIEHTOB-OMOJOTOB TIyOOKHX Oa30BBIX TEOPETUYECKUX MU
NPAKTUYECKUX 3HAHUMB 00JIACTH MUKPOOMOJIOTMH C TOYKH 3PEHHUS COBPEMEHHBIX
NPEJICTaBICHUN O Pa3HOOOpa3uu MUpa MUKPOOPTaHU3MOB KakK 4acTu OMocQepsl U
WX POJIU B €€ YCTOMYMBOM Pa3BUTHH.

MukpoOuosnorus - oHa U3 HanOoJiee aKTUBHO Pa3BHBAIOIIUXCS OOIacTei
Oouonornueckoil Hayku. MUKpOOHasi KJI€TKa - MJCANbHBIA OOBEKT ISl U3YUCHHS
MOJICKYJIIPHO-TEHETUYECKUX ~ TMPOIECCOB B OWoJorud.  MUKpPOOHOIOTHS
MPEACTaBIAET COOOM HE TOJIBKO TEOPETUUYECKUH MHTEpPEC M0 H3YyYEHHUIO
OMOJIOTMYECKUX TMPOIECCOB, MPOTEKAIOIIMX B MHUKPOOHON KJIETKE, HO U B
MIPOU3BOJICTBEHHON JIEATEIBHOCTH YEJIOBEKa, MOCKOJIbKY MHKPOOPTaHU3MBI U
MPOAYKTBI UX KU3HEJEATCITbHOCTU MUPOKO UCTIONB3YIOTCS B PA3IUYHBIX 0071aCTAX
ITPOMBIIIJIEHHOCTH, CEITLCKOTO X0351UCTBA U METUIIUHBI.

1.2 3agaun AMCHUIIJINHBIL.

3aauu OCBOCHHMS TUCIUILIAHBIL:

— chopMHPOBATH y CTYJCHTOB:

0a30Bo€ MBINLIEHHE, O0ECIIEUNBAIONIEE CIOCOOHOCTh MPHUMEHSTh 3HAHUE
OPUHITUTIOB  KJIETOYHOW  OpraHM3alud  MUKpPOOOB,  OWoPU3MYECKHX U
OMOXUMHUYECKUX OCHOB WX YKH3HEICATEIHHOCTH, MPOUCXOMSIINX B OAKTEPHIX
MEMOpaHHBIX  TIPOIECCOB B  BBIMIOJHSAEMON  JESITEIBHOCTH B 00JacTH
MHUKPOOHMOJIOTUN C YI€TOM OCBOCHHBIX METOIMYECKUXITPUEMOB U TIOJIXOJIOB;

CIIOCOOHOCTH TOHUMATh B3aMMOCBSI3bTCOPETUUCCKUX OCHOB
MHUKPOOHOJIOTHYECKUX TIPOIIECCOB C MCIOJIB30BAaHUEM TE€X WM HHBIX METOJOB W
BO3HUKAIONIUX PE3yJIbTATOB HAYYHO-TIPAKTHYECKOW JICITEILHOCTH B 00JacTH
MHUKPOOHOJIOTUU ¥ OMOTEXHOJIOTHH;

CIIOCOOHOCTh NPUMEHSITh COBPEMEHHBIC JKCIEPUMEHTAIBHBIE METOIbI
paboThl C MUKPOOHOJIOTHYECKUMHU 00BEKTaAMH B JIA0OPATOPHBIX YCIOBUSX;

— pa3BUBaTh Yy CTYJACHTOB  YMEHHS WHCIIOJIb30BaTb  COBPEMEHHBIE
MpeACTaBlIeHusT 00 OCHOBaX OHOTEXHOJOTMYECKUX ©  OMOMEIUITMHCKHUX
MIPOU3BOJICTB, TEHHON MH)XKCHEPUU, HAHOOMOTEXHOJIOTUH, OMOITHKH;

— pa3BHBaTh Yy CTYIACHTOB HaBBIKKM paOOTHI C Y4eOHOM ©W HAYYHOU
JIUTEPATYPOH.

1.3 Mecro aucuumiuHbl (MOAYJsl) B CTPYKType o00pa3oBaTe/ibHOM
NMporpamMmabl.

HMuctuuminaa «MuUKpoOUONIOTHs» SBISETCS OAHOM M3 0a30BBIX y4EOHBIX
muctuiind (b1.613) mpodeccronanbHOro MMKIA MOATOTOBKH OakajaaBpOB IO
HarpaBiiennto 06.03.01 buonorus no npodwmism: buoskonorus, buoxumus,
boranwmka, ['enernka, 3oomorus, MukpoOuoaorus.



Jucuuniuna untaercs ais 6axanaBpoB HanpasieHus 06.03.01 — buonorus
Ha 3 Kypce B 5 ceMecTtpe. Eil mpenmecTByeT M3y4YeHHE TaKUX TUCIUIUIMH Kak:
«Martematukay, «Xumusay, «3oojorus», «boranmka», «HemoBek», «buoxumus u
MOJIEKyJIsipHass Ouosorusi». JlaHHas AWCIUIUIMHA SIBJSETCS OCHOBHOM ISt
obmenpodecCHOHAIBHON ~ AUCIUIUIMHBI  "BBeneHne B OUOTEXHOJIOTHIO",
"Bupycomnorus", "UmmyHonorus", a Takxke CHEIJIUCIUILINH 0 MUKPOOHOJIOTHHU:
"Oxomorust  Oaktepuii", "Texuuueckas  MmukpooOuwonorusa', "[louBenHas
MUKpoOuoorus", "MukpoOHbIe OnonoBpexacHUS", "MenumuHcKkas
MUKpoOuoorus" u np.

1.4 IlepeyeHb NMIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS] MO JUCHHUILIUHE
(MOAy/10), COOTHECEHHBIX ¢ IUIAHUPYEMbIMHU Ppe3yJdbTATAMH OCBOCHUSA
o0pa3oBaTeIbHOW POrpaMMBbl.

[InaHupyeMbiMu pe3ysibTaTaMd OOYYEHUs 1O JUCUUIUIMHE, SIBIISIFOTCS
3HAHUS, YMEHUS, BJIAJICHUS U/WIHM ONBIT AEATEILHOCTH, XapaKTEPU3YIOIIUE dTambl/
ypoBHU (OPMHUPOBAHUS KOMIIETEHIIMM ¥  OOECleuuBarolue JOCTHKEHUE
IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUsI 00pa30BaTEbHOW MpPOrpaMMbI B IIEJIOM.
[lepedyenb KoMIeTeHIMH, GOPMUPYEMBIX B pe3yibTaTe W3Y4YEHUs MUCIMIUIAHBI,
npuBEACH B TAOIUIIE.

Conepxanue
Nupex P .
Ne | o KoMrieTeHiuu | B pesynpTaTe wu3ydeHus ydeOHOU UCHIUTITUHBI
) (nm e€ | oOyJarommecs T0JKHbI
[I.1l. | KOMIIET
4acTH)
SHIIUU
3HATh yMETbh BJIA/IETh
1. | OIIK-5| cocoOHOCTh | MOp(onoruto, UHTEPHPETUPO | METOJAAMHU
0 HPUMEHATH | CTPOCHHE, BaTh  JIaHHBIC | BhIICICHUA0A
3HAHME MeTa00IN3M yqe6H01:I, KTEpU,
MPOKAPUOTUYECK | HAYYHOM, MOJIyYeHUS
PUHITUIIOB
. ux HAy4HO- YUCTBIX
KJIETOYHOMN . :
OMOJIOTUYECKUX | MOMYJIIPHOM KYJIbTYD;
OpraHHU3alUKN | oGLekTOB; JMTEPATYPhl, | METOAAMHU
OMOJIOTMYECK | MecTO U poOJb | CeTHU KYJIbTUBHPOBA
UX OOBEKTOB, | MUKpOOpraHusmo | MHTepHeT miis | Hus
6uodusuueck |B B  OCHOBHBIX | MOHUMAHNS MHUKpPOOpPTaHU
X 4 | OMOTCOXUMHYECK | MCMOpaHHBIX | 3MOB B
UX [HUKJIAX; MPOLIECCOB U | JIA0OPATOPHBI
OMOXUMUYECK 1 ’ pon patop
0COOEHHOCTH MOJIEKYJIIPHBIX | X u
ux OCHOB,
OCHOBHBIX MEXaHU3MOB MIPOU3BO/ICTBE
MEMOpaHHBIX DHEPreTUYECKUX | )KU3HEACATENIb | HHBIX
IIPOLIECCOB U | IIPOIIECCOB HOCTH YCIIOBUSIX
MOJIEKYJIApHBI | (OpOXKeHus, OakTepui;
X JIBIXaHUS, XEMO- | HAXOJIUTh
vexammmos | B (bOTUOCHHTeg) B3aMOCBSI3H
OakTepHii, MEXKTY
KU3ZHENIEeATET




Conepxanue

Nunex
No | e KomreTeHmu | B pesynprate u3ydeHus y4ueOHOW TUCIUTUIMHBI
) (unm eé | 00yuaronMecs J0KHbI
[1.11. | KOMIIET
YacTH)
CHITUH
3HATh yMeTh BJIA/IETh
BHOCTHU PUHITUITBI U | CTPYKTYpOl U
METO/IbI byHKIHIEH
Kjaccuukanuu | OMOJIOTUYECKOT
OakTepuid 0 00BeKTa
2. | OIIK-6| cnocoOHOCTh | YCTPOMCTBO MPOU3BOJAUTH | HABBIKAMH
0 HPUMEHSTH | CBETOBBIX MOCEB Ha | aCeNITUYECKOU
coBpeMenHbie | MUKPOCKOTIOB  C | INTATENbHbIE paboThI B
UMMEPCUOHHBIMU | CPEJIBI; MHUKPOOHOJIOT
AKCIIEPUMEHT 9
00BEKTUBAMU; JeNaTh NYECKOMN
aJNbHbIC i
PUHITUITBI npenapar- nabopaTopuu;
MCTO/IBI paboTEI Cc | Ma3ok METOLOM
paboThI C | YMCTBIMHU OakTepuii; HAKOIIMTEIbH
OMOJIOTHYEeCK | KyJBbTypamMu HCIIOJIb30BaTh | BIX KYJBTYD;
MU OakTepuii; rOTOBBIE HABBIKAMHU
oGbexTamy B | TPHHLIAIBL NUTAaTeNIbHBIE | IOCEBA Ha
oTpeieNIeHUs Cpebl; TUIOTHBIE
IOJIEBBIX | peAl . PEAEL;
5 TUNA KJIETOYHOH | MOJB30BAThCS | MUTATEIIbHBIC
J1abOPATOPHEL | crepyy MUKpPOOHOJIOTH | CPEJIbI;
X YCIOBUAX, | GakTepuii; 4eCKOU METOJIaMHU
HaBBIKH 0COOEHHOCTH neTie; BU3YaJIM3ALNH
padoThI c | cTpoeHus U | oOOHapyKUBaTh | MUKPOOHBIX
coBpeMeHHo | PU3HOTIOrHH OakTepHaabHbl | OOBEKTOB
anmapaTypoii OakTEepUANIbHBIX | € KJIETKH B
KJIETOK; nojie  3peHUs
YCTPOMCTBO MUKPOCKOIIa
pabodero Mecra
MUKpOOHOora
3. | OIIK- | ctocoOHOCTh | MUKPOOHONOTHYE | TPUMEHSThH HaBBIKOM
11 10 TIPUMEHSTDH | CKHE OCHOBBI | ITOJIyYEHHBIE IPaKTHYECKON
coBpeMeHHble | COBPEMCHHBIX MUKPOOHMOJIOTH | HHTEPIPETALU
npeicrapien | OMOTEXHOJNOTMYE | YECKHE 3HAHMS | M
s 06 | CKHX B y4e0HOU | TEOPETHUECKH
OCHOBAX POU3BO/ICTB; JESITeNbHOCTH; | X 3HAHUU B
OCHOBBI UCIIONIb30BaTh | 00yacTu
OMOTEXHOJIOT
TeHETUYECKUX COBpEMEHHBIC | MUKPOOHOJIOT
WYECKUX | .
TpaHchopMalvil | MPEeACTABICHUS | UU;
OMOMETUIINHC .
OakTepuii; MeXaHHU3Max OCHOBHBIM
KHX .
YJIBTPAMUKPOCKO | HACIEJACTBEHHO | IIOHATUHHBIM

MPOU3BOJICTB,




Conepxanue
Nunex p .
Ne |G KoMIieTeHIuu | B pe3synpTaTte wH3ydeHHUs y4eOHOH JMCUUILIIUHBI
} (nnu eé | 00yUarouMecs JOIKHEI
[I.1I. | KOMIIET
YacTH)
CHITUH
3HATh yMeTh BJIA/IETh
TEeHHOU UYECKOE CTH U | anmnapaToM
UH)KEHEPHH, CTpPOCHUE U3MEHYUBOCTA | MUKPOOUOJIOT
HAaHOOMOTEXH | MUKPOOHOM OakTepuit B | UH,
OJIOTHH, KJIETKU B | HAYYHO- CIIOCOOHOCTH
MoJeKysipHo | KOHTCKCTE uccieaoBarenp | o
ro HAHOOMOTEXHOJIO | CKOM UCIOJIb30BATh
TUH; JIesATeIbHOCTH; | €TO Ha
MOJIEJIUPOBAH
st HCIIOJIb30BaHUE [IPUMEHATH IIPAKTHKC
IPUMEHEHUS 3HAHUS 0
OakTepuii B | MUKPOOpTaHU3
KauecTBe Max -
Onojorudeckoro | UEHTPAJIBHOM
areHra; areHre
MOJIEKYJISIPHBIC COBPEMEHHBIX
OCHOBEI OMOTEXHOJIOTH
CTPOECHUSA u|lHu
byHKINN
OaKTepuaIbHBIX
MEXaHU3MOB
4. | OIIK- | cmocoOHOCTh | OHOAITHUYECKHE MPOU3BOANTH | HABBIKAMM
12 10 MOMEHTBHI B | IOCEB npobooTOOpa
HCTIONB30BaTE | MUKPOOHOJIOTHY; | MUKPO(IIOPEL | OHOJIOrHYECK
aCIEeKThI YeJIOBEYECKOI0 | X
3HAHHE OCHOB
OMOATUKHU 1o | Tena; MaTepraioB
¥ TIPUHIIAIIOB
OTHOUIEHUIO K | ONPEIEINSTh JUTSI
OMOITHKH B | oGpekram ONTHUMAJIBbHBIA | MEKPOOHOJIOT
npopecCHOHa | MUKPOOHONIOTHU | PEXHMM YOMBKH | HMECKUX
JBLHOM | U crnocobaMm uX | OTpabOTAHHOTO | UCCIIEI0OBAHU
colManpbHol | TPUMEHEHHS MUKpOOHOJIOTH | i
JEATENLHOCTH HCeCKOro
Marepuaa

2. CTpyKTypa ¥ coaepKaHue TUCHUILIUHBI.

2.1 PacnpenesieHue TPyA10€MKOCTH TUCUMILIMHBI 10 BHIaM padoT.

OO6mast TpyIOEMKOCTh AMCIUIUIMHBI CcOCTaBiseT 23ad.en. (72 4aca), ux
pacripesiesieHue 1o BujiaM padoT MPeJACTaBICHO B TaOIHIIE.

| Buz yue6HOi paboThI

|Bcero | Cemect |




94acoB | Pl
(gackr)
5
KonTakTHas pa6oTa, B TOM 4ucJie:
AyauTopHble 3aHATHS (BCEro) 36 36 |-
3aHsATHS JIEKIIMOHHOT'O THUIIA 18 18 |-
3aHATUS CEMUHAPCKOTrO THUIA (CEMHUHAPBI, MPAKTUYECKHE
3aHSITHUSA) B B ]
JlabopaTopHblie 3aHATHS 18 18 |-
Nuas koHTaKkTHas padora:
KonTposabs camoctositensHoi padbotsl (KCP) 2 2
[TpomesxyTounas arrecraius (MKP) 0,3 0,3
CamocrosiTeibHas paboTa, B TOM YHCJIE: 7 7
Kypcosas paboma — —
lIpopabomxa yuebHoeo (meopemuueckozo) mamepuania 3 3
Buvmmonnenue  umousudyanvnvix  3a0anuii - (nooeomoeka 3 3
CO0OUIeHUL, Npe3eHMayull)
Pepepam — —
[ToaroroBka K TeKyemy KOHTPOJIIO 1 1
KonTpoJb:
IToaroroBka K 3K3aMeHy 26,
26,7
7
Oo01mas Tpy10eMKOCTh qac. 72 72
B TOM 4YMHCJe KOHTAKTHasi 38,
38,3
pabora 3
3a4. ell. 2 2

2.2 CTpyKTypa AUCUMILINHBI:

Pacnipenenenne BUIOB y4eOHOUM pabOThI U UX TPYAOEMKOCTH TIO pa3leiam
JTUCITUTUTHHBI.

Paznensl mUCHUIUIMHBI, U3yYaeMBbIe B 5 ceMecTpe (ouHas gpopma)

KomnngecTBO yacoB
Bue
UT
Ne | HaumeHoBaHue pa3/ienon Beer | AymutopHas paboTa ;ﬁ;ﬂ 0
0
paboTta
JI I13 | JIP CPC
1 | MukpoOuonorus kak Hayka — |4 2 — 2 —
onpejeeHue, pazzaerneHue 110
Ha3HA4YCHUIO 5 00BEKTaM.




[lonoxxenne MHUKPOOPraHU3MOB B
YKUBOU IPUPOJE.

Hcropus pa3Burus | 4 2 — 2 —

MUKpPOOHOJIOTUYECKUX
2 | mpencraBieHUN u METO/IOB.

Briparomuecs YUYEHBIE -

MHUKPOOHOJIOTH.

Mopdonorus u HUATOJIOTHSA | 5 2 — 2 1
3 | IpOKapHoT. MexaHu3mbl

MOJABUKHOCTH.

[TpuHUIBI CUCTEMATHUKH | 5 2 — 2 1
4 | mpokapuotr. Ilomarue Buma 'y

OaKTepHil.

3aKOHOMEpPHOCTU pOCTa U PA3BUTHA | 5 2 — 2 1
5 | MHKPOOPIaHH3MOB,

KyJbTUBUPOBAHUE, BIIUSIHUE

BHEITHUX (haKTOPOB.

Mertabonusm MUKpPOOPTaHU3MOB. | 5 2 — 2 1
6 | MHorooGpa3ue cnoco0OB KU3HU

OaKTepuHl.
7 OcHOBHBIE TpYMNIbl TeTePOTPOPHBIX | 5 2 — 2 1

OaKTepHil.

Yyactue  MHMKPOOpPraHu3sMOB B |5 2 — 2 1
8 | kpyroBopoTax OCHOBHBIX

OMOTEHHBIX DJIEMEHTOB.
9 'enernyeckue pekoMOMHAIMKM Yy |5 2 — 2 1

OakTepuit

Hmoeo no oucyunnune: 18 — 18 7

[Ipumeuanue: JI — nexuuu, [13 — npakrtuueckue 3anstust / cemunHapsl, JIP —
naboparopusle 3ansaTus1, CPC — camocrosiTenbHas paboTa cTyieHTa

2.3 Conep:kanue pa3iejioB JUCHUIIIIMHBI:
2.3.1 3aHaTHA JEeKIMOHHOI0 THIIA.

Dopma
HanMeHnoBanue
No Coneprxanue pasjena (TeMbl) FeKyIIEro
pazjena(TeMbl)
KOHTPOJISI
12 3 4
1.|Pa3nen 1 —|IIpenmeTr u 3amadyd MHUKPOOUOIOTUH, ee€|Y CTHBIM
MukpoOuooTHusi KakMeCTO U pPOJib B COBPEMEHHOM OHMOJIOTHH.|OMPOC
HayKa —|Auddepenunaruss  MHUKPOOHOIOTHIECKON
omnpeJeneHue, HayKU 1o eI u o0BeKTam
paszielieHHe 10| CCJIE/IOBAHMSL. OcHOBHBIE pazziessl




MUKOTUTa3Mbl. CIIM3UCTBIE CIIOU, KAMCYJIbI U
qyexJibl y OakTepuit. IX XuMU4Yeckuii cocTaB

u 3HaueHue. JKrytuku y Oaktepuid
pasMepnl, (¢opMa, CTPOCHHE, YHUCIO U
B3aMMOPACIIOJIOKEHUE. Mexanuzm
JIBYKEHUS KTYTHUKOB. Bopcunku
(pumOpum), WX oTaMuusi ©  (PYHKIUH.

Ha3HA4YECHUIO U|MHKPOOHOJIOTHH. 3anaun
00BEKTaM. MUKpPOOHOJIOTUYECKOM HAyKd. 3HAuY€HHE
[Tonoxenue MUKpPOOHOJIOTUU JJI1  Pa3BUTUS  (UBHKO-
MHUKpPOOPraHM3MOB B[XMMHUYECKON OMOJIOTUM, MEIUIMHBl U
YKABOM IIPUPOJE. CEJIbCKOTO XO0351CTBa. I'maBHbIE
HaIlpaBJICHUS  Pa3BUTUSA  COBPEMEHHOU
MUKPOOHOJIOTUU: bu3noIoruyecKoe,
HKOJIOTMYECKOE, MOJIEKYJISIPHO-
TEHETUYECKOE. [Tonoxenue
MUKPOOPraHU3MOB B JKMBOW HPHUPOJE.
[IpokapuoTHBIE U DYKapHOTHBIE
MUKpPOOpPraHU3MBbl; CXOJICTBO M OCHOBHBIE
pasnnuus.
|Pazgen 2 — Uctopuss|OTkpbiTue MHKpOOOB  JIeBeHrykoM  H|YCTHBI
pa3BUTHA paboThI IIEPBBIX HCCIIeI0BATENEN|0IIPOC,
MUKpoOuosorndecku |Mukpoopranusmon. Jlym Ilacrep u ero
X TPEICTaBICHUN H[3HAYEHHE B pPa3BUTUU MHUKPOOHOJIOTHHU.
METOJIOB. Pemenue Bompoca o0 caM03apOKJIEHUN
Brigaromuecs KU3HU. YdueHne o OpokeHnu. PaboTh
YYEHBbIE —|IlacTepa mo u3ydyeHuro OoJie3HEW BUHA U
MHUKPOOHOJIOTH. nuBa. Pa3paborka Ilactepom HaydHBIX
IPUHLIUIIOB pOPHUIAKTUKA
nH(pEeKIMOHHbIX 3a00neBaHuil. PoOept Kox
151 ero 3HAYEHUE B pa3BUTHHI
MuKkpooOuonoruu. 3HadeHue pador P.Koxa
JUISL  pa3BUTUS  MHUKPOOMOJIOTMYECKOU
TeXxHUKA. OCHOBHBIE JTalbl pPa3BUTHUSA
oomreit MUKPOOHUOJIOTHH. PabGotel
C.H.Bunorpaackoro, M. beiiepunka, B.JIL.
OMENSHCKOrO U APYTUX UCCIIEN0BATENEH.
|Pazmen 3 —Pa3mepsr u popma GakTepHaTbHBIX KJIETOK.|Y CTHBIHI
Mopdonorus u|O01mas XapaKTepUCTUKA CTPOEHMUSI|0IPOC,
LUTOJIOT U OakTepranibHOM KieTku. Knetounas crenka|Koinoksuy
MIPOKAPHUOT. O0aktepuil. CTpoeHHe, XUMHUYECKUNA COCTaB,M
MexaHn3MBbI GyHKUMU KIETOYHOM cTeHkH. bakTepun 6e3
IIOJIBYKHOCTH. KJIETOUHOM cTeHku: L-dopmbl OakTepuid,




[Muronnasmatuyeckass  MeMOpaHa. Ee
XUMHUYECKUH COCTaB, CTpOeHHUE, (DYHKIIHH.
BHyTpuKkiIeTOUHBIC MeMOpaHHbBIC

CTPYKTYpbl y OakTepuii M uX (GYHKUHUU.

PubGocombr  Oaktepuii, HX  CTPOCHHE,
XUMHYECKUT COCTaB, GyHKIHH.
CyObennHUIIbI pubocom. Ilonucomsl.
OcobeHnHoctu CTpOEHUS SIIEPHBIX

HKBUBAJICHTOB y Oaktepuid. baktepuanbHas
XxpoMocoMa Hu ee crpoeHue.  Orinuus
HYKJICOUJIOB OakTepuil OT sJep DYKapHUOT.
WNHcepumoHHbIE 3J€MEHTHI U TPAHCIIO30HBI.
DOHJ0CHOPBI U JPYTHe TMOKOAIUECs (POPMbI
O0aktepuil. CTpoeHHE PHAOCIOP U MPOIECC
ux (opMHUpOBaHUs. 3HAYEHUE SHIOCIOP Y
OaKTepHil.

.Pa3znen 4
[TpuHIUIIBL
CUCTEMAaTUKH
npokapuot. llonsarue

BUJa y OaKTepuUil.

OcHOBHbIE PUHLIUIIBI TaKCOHOMHUU
IPOKAPUOT U €€ MECTO B COBpPEMEHHOMU
OMOJIOTMYECKON CUCTEeMaTHKe. JKOJOro-
dusnonornyeckass ©u  (PUIOreHETUYECKas
CHUCTeMaTUKa  IPOKApHOT. [Tpu3naku
OakTepuii,  y4YHTBIBa€Mble  TpPH  HX
kinaccudpukanuu.  [lowatue o  Bujie,
KyJIbType " ITaMMe OakTepuii.
MonekynspHO-TeHETUYECKHE METO/TBI
UIeHTUUKAIMKM OaKTepHii. Y CTaHOBJICHUE
BUJIOBOIA HPUHAICKHOCTH
MHUKPOOPraHU3Ma.

YcTHBIN
Ompoc

|Paznen 5

3aKOHOMEpPHOCTHU
pocta W  Ppa3BUTHUS
MUKPOOPTaHU3MOB,

KyJbTUBUPOBAHUE,

BIIMSIHUE  BHEIIHUX
(bakTOpOB.

Poct wu pa3Butue OakTepwuii. Turnel
pasMHOXKEHHUs. MexaHu3M TUTaHUS Y
OakTepuil. BHekserouHoe mnepeBapuBaHue
NUTATENbHBIX BemecTB. [IpoHHKHOBEHHE
MUTATETbHBIX BEIICCTB qyepes
IJ1a3MaTHYECKY O MeMOpaHy. Turbl
MUTAHWUS] Y MHUKPOOPTaHU3MOB. AyTOTPOQBI
u rereporpodsl. Tumsl ayrorpodHOro
nutanust.  PoTo- U XEMOAyTOTPOQBHI.
Opranotpodsr u jautorpodsl. Bocemb
CIIOCOOOB  >KM3HM mpokapuor. Poct wu
pa3BUTHE MUKPOOPTraHU3MOB.
[Tepuoanueckoe U HENpEephIBHOE
KyJbTUBUPOBAaHHE. 3aKOHOMEPHOCTU pOCTa
YHUCTBIX  KYJBTYpP OakTepuil  mpu

YcTHBIN
Ompoc




MIEPUOANYECKOM KYJIbTUBUpOBaHNU. KpuBas

pocra. KyneTuBupoBanue
MHUKPOOPTIaHU3MOB. HaxonurenbHbie
KYJIBTYPBL. [TpuHIMO AIEKTUBHOCTH.

Yuctele  KyJbTypbl  MHKPOOPTaHM3MOB.
Hctounukun  yrieposna,  UCHOJb3yEMbIE
OaKkTepusMU. [Tousitue CBIpbE B
MUKPOOHOJIOTUYECKOW MPOMBIIUIEHHOCTH.
HcTounnku a30THOTO OUTaHUS Y
MUKPOOPTaHU3MOB. dakTopsl  pocra.
[Tpototpodsr u aykcorpodsl. HcTtounuku
cepel 1 ¢dochopa. OCHOBHBIE THUIBI CpE,
MPUMEHSEMBIX B MUKPOOHOJIOTUH.
Pacnipenenenre mo Ha3Ha4Y€HHIO, COCTABY,
KoHCUCTeHIIUM. OCHOBHBIE TpeOOBaHUSA K
NUTATENFHBIM ~ CPEllaM W TPUHIUIBI HUX
KOHCTPYMpPOBaHUs. 3aKOHOMEPHOCTU pOCTa
YUCTBIX KYJBTYp MHUKpPOOPIaHHU3MOB IpHU
NEepPUOANYECKOM KyJIbTUBHpOBaHUU. KpuBas
pocrta MIEPUOIUYECKOU KYJIbTYPBHI,
OCOOCHHOCTH OTHENbHBIX (pa3. BnusHue
BHEIIHUX (akTopoB (Temmeparypa, pH u
Jp.) Ha IKU3HEIEATEIbHOCTh OAKTEPHIA.
BnusHue TemmnepaTypbl Ha poCT OAKTEpHId.
Hcnonb3oBaHuEe BBICOKUX TEMIIEpaTyp s
cTepuiu3anui. MeTonbl  CTepUIN3aluu.

dbochopunupoanue. Ilytb  DOmOnena-
Meilieproda u apyrue HadajabHbIE MYTH
aHa’pOOHOTO  pacIleIyIeHUs  YTJIEBOJIOB.

DHepreTuyeckas 3¢ PeKTUBHOCTH
aHa’POOHOTO pacuierIeHus
ritoko3bl. I lonsitue 0 OpOXKEHHUSIX.

Koneunsie mpomyktel. Buapl OposkeHwHiA.
MacisiHOKUCI0€ W IPONMOHOBOKHUCIIOE

[TacTepuzanus U THUHIATA3AI.
[Tpumenenune B METUITTHE U
POMBINIJICHHOCTH.
JPazmen 6 —|OHepreTudyeckuii 0OMeH y OakTepuil u ero|Y CTHBIH
Merabonusm CBS3b C KOHCTPYKTHBHBIM. (OCHOBHBIE|OIIPOC
MUKPOOPTaHU3MOB.  |[3TaIlbI pacIIeTICHUs
Mmuoroobpasue yriieBo10B.OTHOIIIEHHE MUKpPOOOB K
croco6oB )u3HH(KucTopony. I[lyTtu momydeHust sHeprum B
OaKTepuil. aHa’POOHBIX u a’pOOHBIX
yCIIOBUSX.AHa’pOOHOE pacierieHue
YTJIEBOJIOB. CyOcTpaTHoe




Opoxxenus.I'omopepmMeHTaTUBHOE U
retepoepmenTatupHoe  OpoxkeHus. Ux

BO30yAUTENH. [IpakTrueckoe
npuMeHeHUe. ASpoOHOE pacineruieHue
MMUPOBUHOTPATHOU KHUCJIOTBI. [k
TPUKapOOHOBBIX KHCIIOT, nepeHoc
AIIEKTPOHOB u OKHUCJIUTEIBHOE
dbochopunupoanue. Beixon sHeprum mnpu
a’3poOHOM pacIieTieHun

yraeBo10B.A3poOHoe u aHa’poOHOe
JIXaHue y MpokapuoT. Bunel anaspobHOrO
IpIXaHusi W ero 3HadeHue.PoToTpodHbIe
OakTepu M HUX  (POTOCUHTETUYECKUI
anmapar.  MexaHusM  OaKTepUaIbHOTO
dotocunreza.  Oramumst  (HOTOCHHTE3A

OakTepuit u
pactenuil. DOTOCHHTE3UPYIOLINE 3eJeHbIE U
NypIypHble  cepHble  OakTepuu,  HX

xapakrepucTuka. OCOOEHHOCTH CTPOEHUS,
[UTOIJIa3MaTHUYECKUE BKIIOUYEHUS CEpbl, UX
pornb.DoTocunTe3UpYyIOIINE MypIypHbIE
HECepHble OaKTepUH, MX XapaKTePUCTHKA.
JloHOpBI BOIOpOZia Y (hOTOCUHTE3UPYIOLINX
HECEPHBIX OaKTepHil. Ounym
"[HuanoOakrepun". CTpoeHUE HX KIETOK U
IIOJIO)KEHUE B CHCTEME  OpraHU3MOB.

OcobeHHocTu dboTocuHTE3a y
[IMaHO0aKTepHil. XEMOCHHTE3UPYIOIIHE
OaKTepuHu. Hx OCHOBHBIC TPYMIBL.
Mexanu3m XEMOCHHTE3a. Pabortnl
C.H.BuHorpaackoro 1o W3yYECHUIO
XEMOCHHTE3UPYIOIIUX

OakTepuil. XeMOCHHTE3UPYIOIINE CEpPHBIC U
THOHOBBIC OakTepuu. VX ponb B mpupoje u
MexaHu3M xemocHuHTe3a. Kenezo0akrepuu.
OcHOBHBIE npeACTaBUTENN TPYIIIIHIL.
YexonpyaTeie OaKTepuu. PaboTsl
C.H.Bunorpaackoro u H.I'.Xonoxnoro mno
M3YUYCHHUIO KEIE300aKTePUil.

.[Paznen 7 —
OCHOBHBIE  TPYIIIbI
reTepoTpOodHBIX
OaKTepwHil.

OcHOBHBIE TPYIIIBI reTepoTpodHBIX
OaKTepHii. Coupoxetsl.  CTpoeHue
COUPOXET W HX OTIUYHS  OT JPYTUx
Oaktepuii. OCHOBHBIE  TPEICTABUTEIIN.
CrupanbHbie u W30THYTHIE
oakrepun.®unym "llporeobakrepun" Kax

YcTHBIN
Ompoc




HauOosee M3y4YCHHAas rpyIra

MHKPOOPTaHU3MOB. CewmelicTBa
SHTEPOOAKTEPUH, [ICEBOMOHA/] ,
BUOPHOHOB.Puiym "OupMUKYTHI".
XapakTepucTuKa CTAQUIOKOKKOB U

Oaruu1. OCHOBHBIE TPYIIIBI TE€TEPOTPOPHBIX
OakTepuii.  AKTHHOMHUIIETBI W CXOJIHBIC
cauMu Oaktepun. CTpoeHHE KIETOK U
CrocoObl Pa3MHOXKEHHSI aKTHHOOAKTEPHIA.
[Ipaktnueckoe  3HadyeHue.Pukkercun

XJIAMHJIUA - 0C00asi TpyIma MHUKPOOOB-

napa3utoB. L{ukn pa3MHOKEHUS.
|Paznen 8 — YuactueMuxkpobHoe pa3I0kKEeHUE Kpaxmadna,|Y CTHbIN
MUKPOOPTaHU3MOB B|TIEKTHHA u TPYTUX YTJIEBOJIOB. [OTIPOC
KpYyTroBOpOTax [IpakTuueckoe 3HAuYEHUE
OCHOBHBIX npoiieccoB. A3poOHoe U aHa’poOHOe
OMOTEeHHBIX pa3iio)KeHue MUKPOOpPraHUu3MaMu
AJIEMEHTOB. KieTyaTku  (uesuionossl).  Bos3Oyautenu

npoueccoB. Ckomnp3simue Oakrepuu.Poib
MUKPOOPTaHU3MOB B OHMOJIOTHUYECKOM
KpYroBOpOTE BCII[ECTB B
npupoe.Kpyrosopor yriaepoaa B npupoe.
Qukcaruss CO, B mpoueccax (oTo- U
XEMOCUHTE3a. Bbienenne yrieKucioTsl

npu pacmaje EJUTIONIO3BI u
yraeBonopoaoB.Kpyrosopor  azora B
PUPOJIC. AMMoHU UK U
MUKPOOPTaHU3MBI, €€  BBI3BIBAOIIIHE.
Hutpudukamumss w  BbI3BIBAIONIUE €€
MHUKPOOPTaHU3MBI. PaGoTst C.H.
Bunorpanackoro o BBIJICJICHUIO
HUTPUPUKATOPOB. Jenutpudukanus.
Muxkpobuonornyaeckas bukcarms

atMocdeproro azora. CBOOOTHOKHUBYIITHE
a’3poOHbIE U aHa’pPOOHBIE A30TPUKCATOPBHI.
Ponws B mpupone.KnyOeHbkoBbIe OakTepuu,
X XapaKTEePUCTHKA, B3aMMOOTHOIICHHS C
pacTeHUsIMU.  YI0OpeHus Ha  OCHOBE

a30TUKCUPYIOLIUX

MUKPOOPTaHU3MOB.MHUKPOOHOE OKHCIICHHE
CephI " ee COCTMHEHUI
(OTOCUHTE3UPYIOIUMHU u
XEMOCUHTE3UPYIOLIIMHU OaKTepUsIMU.
BoccranoBnenue cynbdaToB

MHUKPOOPTraHM3MaMM, €ro TMpPHUYHMHBI U




3HaueHue. KpyroBopoT cephl B IpUPOJIE.

.Paznen

9
I'eneTnueckue
peKOMOUMHAITNN
OakTepuii

['eHeTHyeckre peKoMOMHAIIUU y OaKTEepHil.
MexaHu3M  BKJIIOYEHHS  T'€HETHYECKOTO
MaTtepuaa B OaKTepHATIbHYIO
xpomocomy.Tpanchopmanust y OakTepHii.
OnbIThI I'puddurca. ITpupona
TpaHCHOPMUPYIOIIETO dakropa u
MEXaHU3M TpaHCHOpMaIIH. 3HaueHue
tpanchopmanyn. TpaHcayKIus y OaKTepHii.
Hecnemuduueckass u  cneunduueckas
TpaHcaykuus.Konbtoranuss 'y  OakTepwuil.
[Tonoso#t  axkrop (F- mnnasmmpa), ero
JoKanu3anus B OaKTepUaTbHOW KIETKE WU
CBOWCTBA.

y

YcTHBI
Ompoc

2.3.2 3aHATHA CEMHUHAPCKOI0 THIIA.
3aHATHS CEMUHAPCKOTO TUIA — HE IIPELYCMOTPEHBI

2.3.3 JlabopaTopHble 3aHATHSI.

HanmenoBanue 1abopaTopHbIX paboT

dopma
TEKYILETO
KOHTPOJISI

3

4

1. |BBenenre B MUKpOOHOIOTHYECKYIO 1ab0paTopuio. 3HAKOMCTBO C

MHUKPOCKOITMICCKUMH MCTOAAMHU UCCICAOBAHNUA

Komnoksuy
M Nel

CrnoxHble METO/IBI OKpacku. Mophosoruss MUKpOOPraHU3MOB

Kosmnoksuy
M Ne2

Crpoenue MUKpOOHOU KjeTkH. CrnenuaibHble METOJIbI OKPACKHU.
Okpacka crop, KarcyJl ¥ BKJIFOYEHUH Y OaKTepuid

Komnoxsuy
M Ne3

Meronpl KyJIbTUBUPOBaHUS MHUKpPOOPraHW3MoB. IIutarenbHbie
cpenpl. Metozsl crepuinzanmu. Mukpodiopa Tena yeiaoBeka.

Komnokxsuy
M Ned

Muxkpockonusi Mukpoduopsl Tena. Mukpoduiopa Bo3myxa —
BBIJICICHUE  YHUCTOM  KyJIbTYphl  a’poOHBIX  OakTepuil.
KonnyecTBeHHbIN Y4eT MUKPOOPIraHU3MOB.

Komnokxsuy
M Ne5

N3ydyenne aHa’dpoOHBIX MUKPOOPraHW3MOB. PaboTa ¢ 4UCTHIMU
KyJbTypaMu aHa’poOHBIX Oaktepwii. M3yuenue paznooOpazus
(U3HOTOTHYECKHUX TPy TPOKAPHUOT.

Komnoksuy
M Neb

KpyroBopot azoTcoaepskalux BelIECTB B NIPUPOJE MPU YUACTHH
MUKpPOOPraHU3MOB. AMMOHU(PUUHUPYIOIINE MHUKPOOPTaHU3MBI.
N3yuenne a30T(UKCATOPOB, HUTPUPUKATOPOB 17}
JEHUTPUPUKATOPOB.

Komnokxsuy
M Ne7

[IpeBpatienue BEIIECTB B npupone TMpH  YYaCTHH
MUKPOOPTaHU3MOB. Mmuoroo6pasue MUKPOOPTaHU3MOB,
YYaCTBYIOIIUX B ITUKJIAX OMOTEHHBIX 2JIEMEHTOB.

Komnokxsuy
M Ne8




Ponb mukpoopranusmoB B Ouocdepe Bo B3auMocBsizu co|KosmokBuy
CTPYKTYpO# U (hYyHKIIMOHAIHHBIMU OCOOCHHOCTSIMU KJIETKHU. M Ne9

2.3.4 IIpumepHasi TeMaTHKA KYPCOBBIX Pa00T (IIPOEKTOB)
KypcoBbie paboThl — HE TPETyCMOTPEHbI

24 Ilepeyenn Y4eOHO-MeTOANY€eCKOr0 obecrieueHmst Ji ) 6
CaMOCTOSITEIbHOM PadoThl 00y4AKOIIUXCSA M0 JUCHUIINHE (MOTYJIIO)

[Tepeuennb y4eOHO-METOIMYECKOTO obecrnieueHust
No Bt CPC JUCHUIUIMHBL 1O  BBIMNOJHEHUID  CAMOCTOSITEIbHOM
paboThI
1 2 3
[Toaroroska K | CTO 4.2-07-2012 Cucrema MEHEI)KMEHTa KayecTBa.
yCTHOMY ompocy, | O0ue TpeOoBaHUS K MOCTPOEHHUIO, HU3JIOKEHUIO U
KOJUIOKBUYMY, 0(pOpPMIICHUIO TOKYMEHTOB YY€OHOU AECATEIbHOCTH. —
HaIMCaHWIO [Tepenznanue. — Kpacnosipck: COY, 2014. — 60 c.
pedepara Meronnueckue YKa3aHUsA o OopraHu3aluu
CaMOCTOSITEJILHOM pabOThl CTYJICHTOB, YTBEP)KJICHHBIC
Kadeapoit TE€HETHUKH, MUKPOOHOJIOTHH u
OMOTEeXHOJOTUU.MTPOTOKOT Ne 21 « 26 » utonsa 2017t

VY4eOHO-MeTOIMYECKHE  MaTepuaibl Ul  CaMOCTOSATENbHOM  padoThl
oOyyaroluxcs U3 4ucia MHBAJIUIOB U JIUI] C OFPAaHUYEHHBIMU BO3MOKHOCTSIMU
3nopoBbsi  (OB3)MoryT mpenocraBisthesi B (Gopmax, aJanTUPOBAHHBIX K
OTPAaHUYECHUSIM HX 3[J0POBBS M BOCIIPUATHS MH(POPMAILIIH:

JUtst Tan ¢ HapyIEHUSIMU 3PEHUS:

— B IIEYaTHOU (pOpMeE YBEIIMUYEHHBIM HIPUDTOM,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA,

JIyist TaL ¢ HapyLWIEHUsIMHU CITyXa:

— B reyatHoi popme,

— B (hopMe IEKTPOHHOTO JIOKYMEHTA.

JIist v ¢ HapyUIEHUSIMUA OTIOPHO-/IBUTaTEIBHOTO anmnapara:

— B reyatHoi popme,

— B (popMe 3JIEKTPOHHOTO JIOKYMEHTA,

JlaHHBIN TIepedYeHb MOXKET OBbITh KOHKPETH3UPOBAaH B 3aBUCUMOCTU OT
KOHTHUHI€HTa O0yYarOIIMXCA.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH.
[Ipu peanuzanuu yueOHOM pabOTHI MO OCBOEHUIO Kypca "MukpoOuomorus"

HCIIOJIB3YIOTCA COBPCMCHHEIC O6pa3OBaTCJ'IBHBI€ TCXHOJIOTHH.
d I/IH(i)OpMaLII/IOHHO-KOMMyHI/IKaI_II/IOHHBIe TCXHOJIOTHH,



® TIPOEKTHBIC METOIBI OOYICHNS;
® HCCIe0BaTEIbCKUE METOBI B 00yUCHUH;
* npobieMHOe 00yueHue
Jist U1y ¢ OTpaHWYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS TIPEIYCMOTpPEHA
OopraHu3anus KOHCYJIbTAIIUH C UCTIOJb30BAHUEM DJICKTPOHHOM ITOYTHI.

4. OuneHOYHbIC CpPeACTBA IS TEKYyLIero KOHTPOJSI YCIeBAeMOCTH H
MPOMEKYTOUYHOH aTTECTALUM.

4.1DoH OLIEHOYHBIX CPEACTB ISl POBEIeHUS TEKYIIero KOHTPOJIS.

Texymuii KOHTPOJIb YCIEBAEMOCTH MPOBOJIUTCS (POHTAIBHO Ha KaXIOM
3aHITHH JJI ONPEACIICHUS] TEOPETUIECKOM MOATOTOBKH K J1a00paTOpHBIM paboTam
B BHJIC YCTHOTO OIMPOCA, KOTOPHIN OIEHUBAETCS MO MATHOATUTHHOM IIIKaJIe, a TAKXKE
C IOMOIIBIO JOKJIAA0B U KOJUIOKBUYMOB.

IlepeyeHb BONPOCOB /ISl YCTHOIO KOHTPOJIA 3HAHUN CTY/I€HTOB:

Tema 1: MukpoOHOIOTHS KAK HayKa — OIpeAe/ieHHe, pasjejieHUe 110
Ha3Ha4YeHHI0 M o0bekTaM. [loJi0keHe MUKPOOPraHU3MOB B 'KMBOIi IpUpo/e.
Borpocsl a1 MOArOTOBKH:

1. Ilpeamer W 3amaul MHUKPOOMOJIOTHH, €€ MECTO U pOJib B COBPEMEHHOMU
ouonoruu. {uddepenmanmss MUKpOOUOTOTUUESCKON HAYKH I10 1IEJISIM U 00bEKTaM
uccienoBanus. OCHOBHbIE pa3/ieibl MUKPOOUOJIOTHH.

2. 3agaun MUKPOOMOJOTHYECKOM HayKd. 3HAYE€HHUE MHUKPOOUOJIOTHH  JUIs
pa3BUTHUS (PU3UKO-XMMHUYECKON OMOJIOTUH, MEIULIMHBI U CEIbCKOTO XO35HCTBA.

3. I'maBHble  HampaBlIeHHWS  Pa3BUTHUA  COBPEMEHHOW  MHMKPOOHMOJIOTHH:
buznonornyecKoe, SKOJI0rHIecKoe, MOJICKYIIPHO-T€HETUIECKOE.

4. IlomoxeHue MHKpPOOPraHM3MOB B KuUBOW mpupone. [IpokapuotHele u
AYKapUOTHBIE MUKPOOPIaHU3MBbI; CXOACTBO U OCHOBHBIE Pa3INyMsl.

Tema 2: MHcropus pa3BUTHA MHKPOOMOJOTMYECKHX IPEACTABJICHUN H
MeTo10B. Boiiaommecst ydeHble — MUKPOOHOJIOTH.

Borpocsl a1 MOArOTOBKH:

1. OtkpbiTie MHUKpOOOB JleBeHrykoM u paOOThl TEPBBIX HCCIEIO0BATENCH
MUKPOOPTaHU3MOB.

2. Jlywm Ilactep u ero 3Ha4YeHHE B Pa3BUTHUU MHUKpoOuosioruu. Pemenue Bompoca
0 CaM03apOXKICHUU )KU3HU. YUeHHE O OPOKEHUHU.

3. Pabortsl [Tactepa mo u3yuenuro 6omne3neit BuHa u muBa. Pazpabotka [lactepom
HAyYHBIX MPUHIIATIOB MTPOQPIIAKTUKA WHOEKITMOHHBIX 3a00JICBaHHM.

4. PoGept Kox u ero 3HaueHue B pa3BUTUU MHUKPOOHONOTHHU. 3HAUEHHE PabOT
P.Koxa ais pa3BuTHsI MUKPOOHOIOTMYECKON TEXHUKH.

5. OcHOBHBIE  3Tambl  pa3BUTHS  oOwed  MukpoOuosorun.  PaboTel
C.H.Bunorpanckoro, M. beiiepunka, B.JI. OwmemaHckoro u  JOpyrux
HUCClIe0BaTeIICH.

Tema 3: MopdoJiorust 1 HUTOJIOTHSI MPOKAPUOT. MeXaHU3MbI OJABUKHOCTH.
Bomnpock! i1 noAroToBKHU:



1. Pa3mepsl u ¢hopma OakTepranbHBIX KJIeTOK. OOIIas XxapaKTepUCTUKa CTPOCHUS
OakTepuanbHON KIIETKHU.

2. Kiuerounas crtenka Oaktepuil. CTpoeHHe, XHMHUYECKHH cocTaB, (QPYHKIUU
KJIETOUHOM cTeHkHu. bakrepum 0e3 kieTtouHodl crteHku: L-dopmbl Oakrepuid,
MuKoI1a3Mbl. CIU3UCTBIE CIIOU, KalCyJbl U 4exJbl y OakTepuil. MIX xumuyeckuii
COCTaB U 3HAYCHMUE.

3. Krytuku y Oakrepuil pasmepbl, (opma, CTpOEHHE, UHUCIO U
B3aMMOpACIIOIOKEeHUE. MexaHu3M JBUKEHUS XTyTUKOB. Bopcunku (humOpun),
UX OTJINYUS U (PYHKIHH.

4. lwuromnazmaruyeckas wmemOpaHa. Ee xwmmudeckuiéi cocTtaB, CTpOEHUE,
byHkuun. BHyTpukieTodHbie MeMOpaHHBIC CTPYKTYphl y OakTepuii U uX
GbyHKIIH.

5. Pubocombl Oakrepuil, HX CTPOEHUE, XUMUYECKUA COCTaB, (DYHKIIHH.
CyObeqununbl pudocoM. [Tomucomel.

6. OcoOEHHOCTH CTPOEHMS SAEPHBIX IKBUBAJICHTOB y OakTtepuil. bakTepuanbHas
XpoMocoMa U ee crpoeHue. OTinuusg HYKJI€OUJOB OakTepuil OT SAep dYKapUOT.
[Tnazmunbl. UHCEpLUMOHHBIE 3JIEMEHTHI U TPAHCIIO30HBI.

7. OHpocnopsl U apyrue mnokosimuecs GopMbl baktepuil. CTpoeHHe SHAOCIOP U
nporecc Ux GopMUPOBaHUs. 3HAYEHHUE SHAOCIOP y OaKTEpUil.

Tema 4: IlpuHunnel cucreMatuk npoxkapuot. Illonsitue Buaa y 6akrepuii.
Bomnpocs! a1 noaAroToBKu:

1. OcHOBHBIE NPUHUMIIBI TAKCOHOMHUHU INPOKAPHUOT U €€ MECTO B COBPEMEHHOMN
OMOJIOTMUYECKON cHCTEeMaTHKE. DKOJOoro-(pusnojgorudeckas u QuioreHeTuyeckas
CUCTEMATHKA MMPOKAPHOT.

2. IlpusHaku OGakTepuil, yauTbiBaeMble NpHU ux knaccupukauuu. [lonsarue o Buze,
KyJIbTYpE U IITaMMe OaKTEpUIA.

3. MonekynsapHO-TeHETUYECKHE METOJBI uaeHTU(UKAIIIT OaxkTepHil.
YcraHoBieHre BUAOBOM MPUHAAIEAKHOCTH MUKPOOPTraHU3Ma.

Tema 5: 3akoHomMepHOCTH PpocTa ¥ Pa3sBUTUA MHMKPOOPraHHM3MOB,
KYJbTHBMPOBaHHUE, BJHSHNE BHEIIHNX (DAKTOPOB.

Bormpocs! 11 MOArOTOBKH:

1. Poct u pa3BuTue 6akrepuii. THIIBI pa3MHOXKEHHUS.

2. Mexanusm nutanus y Oakrepuil. BHekieTouHOe nepeBapuBaHue MUTATEIbHbBIX
BelecTB. I[IpOHMKHOBEHHME NUTATENbHBIX BEIIECTB 4YEpe3 IUIa3MaTHYECKYIO
MeMOpaHy.

3. Tumbl mutanuss y MHUKpPOOpraHu3MoB. AyToTpodsl u rereporpodsl. Turmsl
aytoTpoHoro nuranus. Poto- U xeMoayToTpodsl. OpraHoTpodsl U JIUTOTPODHI.
Bocemb crioco60B KU3HU TPOKAPUOT.

4. Poct um pa3BuTME MHUKpoOpraHu3mMoB. llepuogmueckoe U HeENMpepbIBHOE
KyJbTUBUPOBaHUE. 3aKOHOMEPHOCTH POCTA YMCTBIX KYJIbTYp  OakTepuil mpu
NepUOIUYECKOM KynbTUBUpOBaHuH. KpuBas pocra.

5. KynsTuBupoBanue MMKpoopranu3moB. HakonurenbHble KyJnbTypsl. lIpuHImn
AJIEKTUBHOCTHU. YUCTBIE KYJIBTYypbl MUKPOOPIaHU3MOB.

6. Hcrounuku yrinepona, ucnosb3yemble Oaxtepusmu. IloHatue cwippe B
MUKPOOHOJIOTUYECKOM MPOMBIIIIEHHOCTH.



7. VICTOYHHMKM a30THOTO TMHUTAaHUA Yy MHUKpPOOpranu3moB. DakTopel pocTa.
[IporoTpodsl u aykcorpodsl. Ucrounuku cepsl u pocdopa.

8. OcCHOBHBIE THUIBI Cpel, MPUMEHIEMBIX B MUKpoOHOsoruu. Pacnpenenenue no
HA3HAYEHHUIO, COCTaBY, KOHCUCTEHIMU. OCHOBHbIE TpeOOBaHUSA K MHUTATEIbHBIM
cpellaM Y MPUHIUIIBI UX KOHCTPYHUPOBAHUS

9. 3aKOHOMEPHOCTHM pOCTa  YUCTHIX KYJIbTYp  MHUKPOOPraHU3MOB  IIpH
NEPUOJUYECKOM KyJIbTUBUpOBaHUH. KpuBas pocta mepuoamveckorl KyJIbTyphl,
0COOEHHOCTH OT/CNBbHBIX (a3.

10. Biusaue  BHemHux  (aktopoB  (temmepatrypa, pH wu 1p.) Ha
KU3HEACATEITLHOCTh OaKTEPHi.

11. Biusane TtemmepaTypsl Ha pocT Oaktepuid. Vcmonb30BaHWE BBICOKUX
TEeMIIepaTyp Ul CTepUiIN3aunid. MeToibl CTEPUITN3ALIHH.

12. Ilacrepuzanmss  u  TuHpaiu3anuss.  [IpumMeHeHne B MEAUMUMHE U
IIPOMBIIIEHHOCTH.

Tema 6: Mera00u3M MHUKPOOPraHu3smMoB. MHoOrooodpasue crnoco00B KU3HU
O0axkTepuii.

Borpocsl a1 MOArOTOBKH:

1. DOueprernueckuii oOMeH y OakTepuii U €ro CBA3b C KOHCTPYKTHUBHBIM.
OcHOBHBIE 3Tallbl PACHIEIIIICHUS YTIEBOJIOB.

2. OtHomeHue MHUKpoOOB K kuciopoay. Ilytu mnomydenuss sHepruu B
aHA’POOHBIX M A3POOHBIX YCIOBUSX.

3. AmnaspoOHoe pacmieruienne yrieBogoB. CyOctpatHoe (dochopuinpoBaHue.
[Iytb  OmbOnena-Meiteprodpa u  gpyrue HadajgbHble MyTH  aHa3pOOHOTO
paciieruieHuss  yIJIeBOAOB. OJHeprernyeckas 3((EKTUBHOCTH  aHA’POOHOTO
pacIIeIIEeHUs TIFOKO3bI.

4. Tlonstue o Opoxenusix. Koneunble nOpoAykThl. Buasl  OpoKeHUU.
MacisiHOKUCI0€ U TPONMMOHOBOKUCIIOE OPOKEHUS.

5. T'omodepmenTatuBHOE M rerepodepMeHTaTHBHOE  Opokenus.  Mx
B030yautenu. [Ipaktuyeckoe npuMeHeHHe.

6. AbspoOHOe paclieryieHne MUPOBUHOIPATHON KHUCIOTHL. LIMKiI TpukapOOHOBBIX
KHUCIIOT, TIEPEHOC BJIEKTPOHOB M OKHUCIUTENbHOE (ocdopunupoBanue. Brixon
SHEPrUH MPHU a3pOOHOM PaCIIEIIICHUH YTIIEBOIOB.

7. AspoOHOe U aHA’POOHOE IbIXaHHE Y MPOKAPUOT. BUbl aHA3POOHOTO IbIXaHUS
Y €ro 3HAYEHUE.

8. dororpodHbie OakTepun U WX (POTOCHHTETHUECKUH ammapar. MexaHu3m
6akTepuanbHOro porocuuTe3a. OTnuuns PorocuHTe3a OAKTEPH U PaCTEHUH.

9. @OTOCHMHTE3MpYIOLIME 3€JIEHbIE W MypIypHbIE CEpHbIE OakTepuu, uX
xapakTepuctuka. OCOOEHHOCTH CTPOEHHUS, LMUTOIJIA3MATHYECKUE BKIIOYEHUS
CEpBbI, UX POJIb.

10. ®otocuHTE3UpyIOIIME MYpPIypHbIE HECEpHbIE OAKTepUU, UX XapaKTEPUCTHKA.
JloHOpBI BOZI0pO/1a Y GOTOCUHTE3UPYIOIIUX HECEPHBIX OaKTEPUH.

11. ®unym "luanoGaktepuu". CTpoeHUE HX KIETOK M TOJIOKEHHE B CHUCTEME
oprann3MoB. OcobeHHOCTH (DOTOCHHTE3a Y IIMAHOOAKTEPUH.



12. XemocunTesupytomue Oakrepun. JMX ocHOBHble rpynmnbl. MexaHu3m
xemocuHTe3a. Paborel C.H.BuHorpaackoro mo M3y4eHHI0 X€MOCHHTE3UPYIOIIHUX
OaKTepHil.

13. Hutpudunupyromue ©Oaxrepuu. Paborst C.H.Bunorpaackoro mo ux
BbI/ICJICHUI0. 3HAUEHUE HUTPUPUKALIUH.

14. XeMoCUHTE3UpYIOLIUME CEpHBbIE U THOHOBBIE OakTepuu. X ponb B npupoje u
MEXaHU3M XEMOCHHTE3a.

15. XKenezobakrepun. OCHOBHBIE MpeACTAaBUTENM  rpymmbl.  Yexospyarbie
O0aktepun. PabGorst C.H.Bunorpamckoro u H.I.XonogHoro mo u3y4YeHUIo
KeIe300aKTepHid.

Tema 7: OcHOBHBIE TPYININIbI TeTEPOTPOPHBIX OAKTEPHId.

Bormpocsl 1)1 MOArOTOBKH:

1. OcHoBHble rpymmbl rerepoTpodHbix Oakrepuii.  Crnupoxersl. CTpoeHue
COUPOXET M HUX OTIMYMs OT Jpyrux Oakrtepuil. OCHOBHBIE TNPEICTABUTENM.
CnupanbHble U U30THYTHIE OAKTEPHH.

2. ®Ouaym "lIporeobakrepus" KaKk  HaumOoJsiee  W3y4yeHHas  rpyImma
MUKpoopranu3zMoB. CemeicTBa S3HTEpOOaKTEPHil, ICEBAOMOHA] , BAOPHOHOB.

3. ®unym "OupmukyThl". XapakTepucTUKa CTa()UIOKOKKOB M OAIlHILIL.

4. OcCHOBHbIE TPYNIBI reTepoTPOPHBIX OakTepuil. AKTHHOMHUIIETHI U CXOJHBIC
caumu Oaktepun. CTpoeHHE KIETOK M CIOCOOBI PAa3MHOXKEHUSI aKTUHOOAKTEPHil.
[IpakTHueckoe 3HaYCHHUE.

5. Pukkercum W XJamMuAuM - ocobas Tpymnma MHUKPOOOB-mapasuToB. [luki
Pa3MHOXKEHUS.

Tema 8: YuacTne MUKpPOOPraHu3MoOB B KPYTOBOPOTAX OCHOBHbIX OMOreHHBIX
3JIEeMEHTOB.

Bornpocsl )1 MOArOTOBKH:

1. MukpoOHOE pa3noKeHHe Kpaxmaja, NeKTHHa W JPYruX YIJIEBOJOB.
[IpakTryeckoe 3HaYeHUE MPOLIECCOB.

2. AdpobHoe u aHa’poOHOE pa3JIoKEHUE MHUKPOOPTaHU3MaMHU KJIETYATKU
(memronossl). Bo3oynurenu nporieccoB. CKOMB3SIINE OAaKTEPUH.

3. Ponb MUKpOOPraHU3MOB B OMOJIOTHUYECKOM KPYTOBOPOTE BEILIECTB B MPUPO/IE.
4. Kpyrosopor yrinepona B mpupoae. Guxcamus CO, B mpoueccax ¢GoTo- u
XEMOCHHTE3a. BplieneHne yriekucioTel IpU  pacnaje LEJUTIOJIO3Bl U
YTJIEBOJOPOJIOB.

5. Kpyrosopor azora B mpupone. AMMOHHU(DUKAIMS U MUKPOOPTAHU3MBI, €€
BBI3BIBAIOIIINE.

6. Hutpudpukamus u BbI3bIBatOIIME €€ Mukpoopranusmsl. Paborer C.H.
BuHOrpaackoro mno BblAeNIEHUIO HUTpU(UKAaTOpoB. JlenuTpudukanus

7. Muxkpobuonoruueckas (ukcarus atMmochepnoro azora. CBOOOTHOXKHUBYIIIHE
a’poOHbIe U aHadpoOHbIe a30TduKcaTopbl. Pomk B ipupoe.

8. KiyOeHbkoBble OakTEepUHM, UX XapaKTEPUCTHUKA, B3aUMOOTHOIICHUS C
pacTeHUusIMU. Y 10OpEeHHs Ha OCHOBE a30T(MUKCUPYIOMIHUX MUKPOOPTaHU3MOB.

9. MukpobHOe OKHCJIEHHE Cepbl U €€ COEAMHEHUN (POTOCUHTEIUPYIOUIUMHU U
XEMOCHHTE3UPYIOIIUMH OaKTEPUSIMH.



10. BoccranoBieHue cynb(paToB MUKpPOOPTraHU3MaMH, €ro NPUYMHbBI U 3HAUYCHHE.
KpyroBopot cepsl B ipupo/e.

Tema 9: I'eneTnyeckue peKOMOMHANMH Yy OaKTepHid.

Bormpocsl i1 MOArOTOBKH:

1. T'enernueckue pekoMOuHaIMK Yy OakTrepuil. MexaHU3M  BKIIIOUEHHS
TeHETUYECKOT0 MaTepHala B OaKTEpUaIbHYI0 XpOMOCOMY.

2. Tpanchopmamust y  OakTepuil. Oneitel  I'puddurca.  Ipupona

TpaHchopmupyromero (Gakropa W MeXaHU3M TpaHCHOpPMAIIHH. 3HaueHue
TpaHchOopMaIli.

3. Tpancnykumst y Oakrepuil. Hecnenuduueckas u  cnenuduyeckas
TPaHCAYKITHSI.

4. Konstoranus y 6axrepuii. [TonoBoit dakrop (F- mnazmuma), ero moxamu3amus
B OaKkTepuaibHOU KIETKE U CBOMCTBA.

Kpurepuu ouenku:

OneHka «OTIAMYHO» / «3auTeHo». OTBEThI Ha MOCTAaBJIEHHBIE BOIPOCHI U3JIaraloTCs
JIOTUYHO, MOCTEAO0BATEIbHO U HEe TPeOYIOT JOMOJHUTEIbHBIX MosgcHeHuid. [lomHo
PaCKpBIBAIOTCA IPUUUHHO-CIIC/ICTBEHHBIE CBSI3U MEXKIY SIBJICHUSIMU U COOBITHSIMHU.
Jenatorcss 000CHOBaHHBIE BbIBO/IbI. COOIIOAAIOTCSI HOPMBI JINTEPATYPHOH pednt
Onenka «xopoioy» / «3a4TeHo». OTBEThl Ha MOCTaBJICHHbBIE BOIIPOCHI W3JIararoTCs
CUCTEMATU3UPOBAHO U IIOCIEAOBATENbHO. Marepuan wu3naracTcsi yBEpPEHHO.
PackpbITbl NPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIy SIBICHUSMU U COOBITHUSIMHU.
JIEMOHCTpUPYETCST YMEHHME AHAIM3UPOBATh MAaTEpHUaJl, OJHAKO HE BCE BBIBOJBI
HOCSIT apryMEHTUPOBAHHBIA M JI0OKa3aTesbHbIA xapakTep. CoOro1at0Tcs HOPMBbI
JUTEpPaTypPHOU peym.

OueHka «yAOBJIETBOPUTENBHO» / «3auTeHO». JlOMyCKaroTCs HapylIeHUs B
MIOCJIEAOBATENBHOCTH  W3JIOKEHMs.  HemonHo  pacKpbhIBalOTCA  NMPUYMHHO-
CJIC/ICTBEHHbIE CBSI3M MEXIY SBJICHUSIMHU M COOBITUSIMU. JleMOHCTpUpPYIOTCS
NOBEPXHOCTHBIE 3HAHUS BOMPOCA, C TPYIOM pELIAIOTCS KOHKPETHBIC 3aayM.
NmeroTcss  3aTpylHEHUST C BbIBOJAMH. JIOMyCKAarOTCA HapyLWIEHUs HOPM
JIUTEPATYPHOU PEUH.

OneHka «HEYJOBJIETBOPUTENBHO» / «HE 3a4yTeHO». Marepual H3araercs
HEMOCJIe0BaTeNbHO, CONBYMBO, HE MPENICTABIISIET ONMPEIEICHHON CUCTEMbI 3HAHU
[0 JUCHMIUIMHE. He pacKkpbIBalOTCs INPUYMHHO-CIEACTBEHHBIE CBS3H MEXKIY
ABJICHUSMU U coObiTussMA. He mnpoBoautcs aHanu3. BBIBOABI OTCYTCTBYIOT.
OTBeTsl Ha JOIMOJHUTEIBHBIE BONPOCHI OTCYTCTBYIOT. VIMEIOTCA 3aMeTHBIE
HapylIEeHUSI HOPM JIMTEPATYPHOM PEUM.

Bonpocsl K KOJLIOKBHYMaM



KosutokBuym 1. Tema: MuxkpooOuosorugs kaxk Hayka. OO0beKTbl
MHKPOOHOJIOTHH.

Bomnpock! 111 NMCbMEHHOTO OTBETA:!

[IpeameTr u 3agaun MUKpPOOUOJIOTMHM, €€ OCHOBHBIE pPAa3felibl, MECTO U pOJIb B
COBpeMEeHHOW Ouosiornu. [J1aBHBIE HampaBieHUS Pa3BUTUS COBPEMEHHOM
MHUKPOOHOJIOTUU: ($U3HN0IIOTUYECKOE, HKOJIOTHYECKOE, MOJIEKYJISIPHO-
reHernyeckoe. llonmokeHne MHMKpOOpPraHU3MOB — OOBEKTOB MHUKPOOHOJIOTHMHU B
YKUBOM IIPUPOJE.

KomnokBuym 2. Tema: Pa3zButHe MHKPOOMOJIOrMYecKHX MeTOAUK. Posab
MeTO00B B (popMHPOBaHUM HAYKHU. BKiIaj BBIIAIOIIMXCH YUYECHBIX.

Bomnpocsk! 11 NMCbMEHHOTO OTBETA:!

OTKpbITHE MUKPOOOB, pabOTHI MEPBBIX HCCIEAOBATENEH MHUKpOOpPraHu3MoB. Jlyu
[lactep u ero Bkiag B pa3Butue. PoOepr Kox u ero 3HaueHwe B pa3BUTHH
MUKpoOHosorud. OCHOBHBIE 3Talbl pa3BUTUS 00OLIENH MUKpoOHojgoruu. PabGoTbl
C.H.Bunorpanckoro, M. beiiepunka, B.JI. OwmemaHckoro u  AOpyrux
HUCClIeI0BaTEIICH.

KoanoxkBuym 3. Tema: CTpoenne MUKPOOHOM KJIETKH.

Bormpocs! 111 MMCBMEHHOTO OTBETA:

[MuTonnazmatuyeckass MeMOpaHa: XMMHYECKUH COCTaB, CTpPOEHHUE, (yHKUHUU.
BuyTpukineTtounble MeMOpaHHBIE CTPYKTYphl y OakTepuid M UX (QYHKIUU.
Knerounast crteHka OakTepuii: CTpOeHHE, XUMHUYECKUH COCTaB, (QYHKIIUU
KJIETOYHON CTeHKU. CIU3HUCTHIE CIIOH, KATCYJIbl M 4eXJIbl y OakTepuil. KryTuku y
OakTepuil pazMepsl, popma, CTPOEHHE, YUCIO U B3aUMOPACIOIOKEHHE, MEXaHNU3M
JIBUKEHUS KTYTUKOB. PUOOCOMBI OakTepHii, MX CTPOEHHE, XUMHUYECKHI COCTaB,
¢ynkunn, cyOopeauHubpl. OCOOEHHOCTH CTPOEHHUS SAJIEPHBIX 3KBHUBAJICHTOB Y
Oaktepuil.Crnenuduyeckre HJIEMEHThl TeHoMa  OakTepuil —  IUIa3MUJIBI,
WHCEPLUHOHHBIE 3JIEMEHTBI, TPAHCIIO30HBI. DHAOCHOPHI U JPYTHE IOKOSIIUECS
dbopmbl OakTepuil.

KosnokBuym 4. Tema: Ilonsitue BHAa, KYJbTYPbl M IITAMMA OaKTepHii.
OcHOBHBIE OCOOEHHOCTM CHCTEMATHKH WM HAeHTH(PUKANUM OaKTepuid Kak
0MO0JI0rH4YeCKHUX 00bEKTOB.

Borpocs! 111 MMCbMEHHOTO OTBETA:

OCHOBHBIE TPUHUUIIBI TAaKCOHOMUHM IPOKAPUOT U €€ MECTO B COBPEMEHHOMU
OMOJIOrMUYECKON crucTeMaTHKe. DKOJOoro-pusnosgoruueckas u QuioreHeTuueckas
cucTtemMaTuka mpokapuor. Ilpu3Haku OakTepuii, YUYUTHIBa€MbIE IpU HX
knaccudukanuu. [lonarue o Buae, KyabType U mraMmme 6aktepuii. MoseKysipHo-
T€HETUYECKUE METOJbl HMACHTH(PUKAUUU OakTepuil. YCTaHOBIEHHE  BHJIOBOM
MIPUHAJIEKHOCTH MUKPOOPTaHU3MA.

KosutokBuym S. Tema: OcCHOBbI (PM3HOJIOTMH POCTA M KYJbTHBHPOBAHMS
NPOKAPHOT.

Bomnpock! 111 NMCbMEHHOTO OTBETA:!

Poct u pazButue Oaktepuii. Mexanusm nutanus y 6aktepuii. Bocemb crioco6oB
KU3HU TNpokapuot. [lepmonnueckoe W HENpepsbIBHOE KyJIbTUBHpOBaHWE. Kpupas
pocTa NepUOANYECKOMN KyJIbTYypbl, 0COOEHHOCTH OTAENbHBIX (ha3. HaxonurenbHble
KyJAbTYpbl — TPHUHLOMUI 3JIEKTUBHOCTH. VCTOYHMKM yriepoja M a3oTa,



ucnoias3yembie Oaktepusamu. Wcrounuku cepbl U Qgocdopa. DakTopsl pocra:
npototpodsl u aykcoTpodpl. OCHOBHBIE THIBI CpEel, TNPUMEHSEMBIX B
MUKpPOOMOJIOTUHN: pacmlpeieieHue M0 Ha3HAUYeHHUIO, COCTaBY, KOHCHCTEHIIWU.
KpuBas pocta nepuoandeckoil KyabTypbl, 0COOEHHOCTH OTIENbHBIX (a3. BiausHue
BHEIIHUX (akTopoB (Temneparypa, pH u ap.) Ha )KU3HEAEATEIBHOCTh OAKTEPHIA.
MeTonbl CTepuUiM3alMKM: CYXOM Kap, AaBTOKJIABUPOBAHHE, IMacTepU3alUs MU
TUHJATU3AIH.

KosnokBuym 6. Tema: Merado1u3m 0aKkTepuid.

Bonpocs! 1 mucbMEHHOT0 OTBETA:

DHepreTnuecknii oOMeH y OakTepuili M €ro CBS3b C KOHCTPYKTHUBHBIM. [lyTm
MOJIYYCHHUS] DSHEPTUM B aHa’pOOHBIX M a’poOHBIX ycioBusx. CyOcrpaTHoe
dbochopmnupoBanue. [lyts OmOaena-Melieproga u apyrue HadajdbHbIE IyTH
aHa’poOHOTO pacuieryieHus] yrieBoAoB. [loHsTne o OpOXKEHHSIX: KOHEYHBIC
MPOJYKThI, BUAbl OpOXKEHHH (rOMO(PEPMEHTATHBHOE, TIe€TepOPEPMEHTATUBHOE
MOJIOUHOKHUCIIBIE, MACISHOKUCIOE W TPOMUOHOBOKHCIOE  Opokenus). Llukoi
TPUKAapOOHOBBIX  KHUCIOT,  TEpPEHOC  DJJIEKTPOHOB W OKHUCIHTEIHHOE
dbochopunupoBanre. Bujubl aHa’poOHOrOo  JbIXaHWST U €ro0  3HAYCHHE.
dorotpodubie Oakrepun U UX (HOTOCHUHTETUYECKHM amnmapar, MeXaHU3M
OakTepuaibHOrO (POTOCUHTE3a, (DOTOCHUHTE3UPYIOIINE 3€JleHbIe U IMypIypHBIE
CepHblE M HeCEepHble OaKkTEepUM, HMX XapaKTEpPUCTUKA, JOHOPHl BOAOpOAa Yy
dboTtocuntesupyromux Oaktepuil. [{nanobakTepuy U OKCUTEHHBIM (HOTOCHHTES.
XeMOCHHTE3UPYIOIIHe OaKTeprUu: OCHOBHBIE IPYIIIbl, MEXaHU3M XEMOCHHTE3a Ha
npuMepe OeCUBETHBIX  CEpHBIX M THOHOBBIX Oaktepuil. JKenesobakrepuu:
OCHOBHBIE MTPEICTAaBUTENIN TPYIIIbI, Y€XO0IbYaThie OaKTEPUH.

KostokBuym 7. Tema: PazHooOpa3ue rpynn rereporpopHbIX OaKkTepuii.
Bonpocs! 1 mucbMeHHOTO OTBETA!

OcHoBHBIE Tpymmbl TeTepoTpodHbIX OakTepuil.  ChnupalbHbIE W H30THYTHIC
O6aktepun. CHOUpPOXETHI: OCOOEHHOCTH CTPOCHHUS, OCHOBHBIE TIPEICTaBUTEIH.
@unym "llpoTeobakTepus" kak Hamboyiee U3ydeHHas TPyIa MUKPOOPTaHU3MOB,
ceMeNCcTBa PHTEpOOAKTEpHil, MceBIOMOHaa , BUOpHOHOB.Dunym "OuUpMHUKYTHI",
XapaKTepUCTUKa CTa(UIOKOKKOB M Oanuiiil. AKTUHOMUIETHl U CXOAHBIE CHHUMH
OaKTepuu: CTPOEHHUE KIETOK M CHOCOOBI Pa3MHOXKEHHUS, NMPAKTUYECKOE 3HAUYEHUE.
Pukkercun u xjamuauu - ocolas rpynma MHUKpOOOB-Iapa3uTOB, UK
pa3MHOKEHHUSI.

KosiokBuym 8. Tema: IlpeBpamienue BemecTs B INPUPOAE NMPH YYACTHH
MHMKpPOOprann3mMoB. MHoOrooopasue MHKPOOPraHM3MOB, YYaCTBYIOIIMX B
HUKJIaX OMOTeHHbIX 3JIEMEHTOB.

Bonpocs! u1s mucbMeHHOTO OTBETA!

MuxkpoOHoOe pa3nokeHue Kpaxmaia, IeKTHHA U IPYyTuX yrieBojoB. [Ipaktuueckoe
3Ha4YeHHE TMPOIECCOB. AIPOOHOE U aHA’IPOOHOE PAa3IOKEHHE MHUKPOOPTaHU3MaMHU
KieTyaTku (1esuirono3sl). Bo3Oyautenu mporeccoB. Poiab MHUKpOOpraHu3MoOB B
OMOJIOTUYECKOM KPYTroBOpOTE BeliecTB B mpupoze. Kpyroeopor yriepona B
npupoae. duxcamus CO, B mpomeccax ¢(oTo- U XeMocuHTe3a. Boinenenue
YIJIEKUCIIOTH TPU pacnajie UeJUIoI03bl U yriieBoAopooB. KpyroBopor a3ora B
npuposne. AMMOHHU(DUKANMS M MHUKPOOPraHM3MBI, €€  BBI3bIBAIOIIHE.



Hutpudukanus w BBI3BIBAIOIINE €€ MHKPOOPTaHM3MBL. JleHuTpudukams.
MukpoOuosnoruueckass ¢ukcanus armochepHoro azora. CBOOOTHOKUBYIIHE
a’poOHbIe M aHa’pOOHBIE a30TPuUKcATOpbl. MUKPOOHOE OKHUCIICHHE CEphl U €€
COCTUHEHU (OTOCHHTE3UPYIONIUMU W XEMOCHHTE3HPYIOIIMMH OaKTEpUSIMHU.
BoccranoBnenue cynbparoB MUKpOOPTaHU3MaMHU, €T0 PUYNHBI M 3HAUYCHUE.
KosanoxkBuym 0. Tema: CTpyKTypHbBIE " (pyHKIHOHAJIbHbIE
0CO0eHHOCTHOAKTEPHUAILHON KJIETKU: TeHeTHYecKHe TPaHcphopMauuu.
Borpocs! a1 MMCbMEHHOTO OTBETA:

['eneTnueckne pekOMOUHAIMHN Y OaKTepUii: MEXaHU3M BKIIFOUECHHS TEHETHYECKOTO
Marepuaia B 0akTepuaabHyl0 XpoMocomy. Tpancdopmaniusa y 6akTepwuii: mpupoaa
TpaHchopmupytomero (akTopa, MEXaHW3M U 3HAa4YeHUE TpaHCPOpPMAaIUU.
Tpancnykuusa y Oakrepuil. Hecnenuduueckas u cnenuduyeckas TpaHCHTYyKIIHS.
Konsbroramus y Oakrepuit. [lonosoi daxrop (F- mnasmuzaa), ero nokanuszanus B
OaKTepHaIbHON KJIETKE U CBOMCTBA.

Kpurepuu onieHKN KOJUIOKBHYMA:

- OLEHKa «OTJIMYHO» BBICTABISETCS, €CIU CTYAEHT JEMOHCTPUPYET
BCECTOPOHHEE, CHCTEMaTH4eckoe U TiIy0oKoe 3HaHME MaTepuajna, yMEHHE
CBOOO/IHO BBINOJIHATh MPAKTUYECKUE 3aJaHUSl yYMeeT CBOOOJHO JIOTUYECKH,
apryMEHTUPOBAHHO, YETKO M C)Karo H3JIaraTb OTBETHl Ha BOIPOCHl C
WCITOJIb30BAaHUEM HAYYHON TEPMHUHOJIOTUN;

- OLEHKAa «XOpOIIO» BBICTABIISIETCS, €CIA CTYAEHT IPOJAEMOHCTPUPOBAI
XOpOIINE CUCTEMAaTHYECKUE 3HAHUS MaTepuana, OTBETHI COAEPKAT HEKOTOPYIO
HETOYHOCTH WJIM HE OTJIMYAIOTCS OJTHOTOW M3JI0KEHUS;

- OLEHKAa «YJOBJIETBOPUTEIBHO» BBICTABISETCS, €CIM CTYIEHT JaeT
HEIOJIHBIE OTBETHI HA BOIIPOCHI, IONYCKAET HETOYHOCTH B (POPMYIUPOBKAX;

- OLICHKa «HEYJOBJIECTBOPUTEIBHO» BBICTABISETCS, €CIM CTYJIEHT HeE
MOATOTOBUWJICA, HE OTBETHJI Ha BOIPOCHl WM OTBETUJ HEMPABUIIBHO; IMOKa3al
cia0ble 3HaHUS U JOIYCTUJI IpyOble OMOKU

OrneHo4yHbIlE CpencTBa [UIsi HMHBAIAJIOB M JIAIl C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMH ~ 37I0POBbsSI  BBIOMPAIOTCSI C YYETOM UX HMHIUBUIYaJTbHBIX
MCUXO(PU3NYECKUX OCOOEHHOCTEM.

— mpu  HEOOXOMUMOCTH WHBAJIMIAM W JIMIAM C OrPaHWYCHHBIMHU
BO3MOXKHOCTSIMH ~ 37I0POBBSI  TIPEJIOCTABIISICTCS  JOIMOJHUTSIIBHOE BpeMsl IS
MOJITOTOBKU OTBETA;

— TpU TPOBEIACHUM INPOIECAYPHl OICHUBAHUS PE3yJIbTAaTOB OOyYeHUs
WHBAJIMJIOB W JIMI] C  OTPAaHWYCHHBIMH  BO3MOXKHOCTSIMH  3710POBBSI
MPeIyCMaTPUBACTCS HMCIOIb30BAHUE TEXHHUUYECKHX CPEJCTB, HEOOXOJIUMBIX UM B
CBSI3M C UX HHIUBUAYATbHBIMH OCOOCHHOCTSIMH;

—  OpH  HEOOXOAMMOCTH Jiisi  OOydJalomuXxcss ¢  OrpaHHYCHHBIMHU
BO3MOXHOCTSIMH 3JIOPOBbSl M HMHBAJIHJIOB TPOICIypa OICHUBAHUS PE3yJIbTATOB
00yYCHHS 0 JUCIUTUITMHE MOXKET IPOBOIUTHCS B HECKOJBKO JTAIOB.

[Tporienypa oOlleHWBaHWS pPE3yJIbTATOB OOyYEHUS WHBAJIWIOB W JIUI[ C
OTPAaHWYCHHBIMH  BO3MOKHOCTSIMH ~ 3JIOPOBbSI 110  JWCIHMIUIUHE  (MOIYJIIO)



IpeaycMaTpuBaeT NpenocTaBieHue MHPOpMalKMKu B (popmax, aJanTUPOBAHHBIX K
OTPaHUYECHHSM X 3[JOPOBBS M BOCIIPUATHS HH(POPMAIIIH:

JUist TiL ¢ HapyLIEHUSIMU 3PEHUS:

— B IIeYaTHOU (popMe yBEIIMUEHHBIM HIPUDTOM,

— B (hopMe IEKTPOHHOTO JIOKYMEHTA,

JUi au1 ¢ HapyIIeHUsIMU CITyXa:

— B reyatHoi popme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

Jljig U1 ¢ HapyIIeHUSIMHU OTIOPHO-ABUTaTEIbHOIO anmapara:

— B mIe4aTHou opme,

— B (popMe JIEKTPOHHOTO TIOKYMEHTA,

JlaHHBIN TIepedYeHb MOXKET OBbITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT
KOHTHHT€HTa 00yYaroluXCs.

4.2 ®oHx OLECHOYHBIX CPEACTB /JJs NPOBEACHUS MPOMEKYTOYHOMN
aTrecTalum.

Bomnpoce! /151 MOATOTOBKH K IK3aMeHY

1. Ilpeamer W 3agau MHUKPOOMOJIOTMHM, €€ MECTO U pOJib B COBPEMEHHOMU
ouonoruu. {uddepennuannss MUKpOOHOIOTUUECKON HAYKH IO LEISIM U 00beKTaM
uccnenaoBanus. OCHOBHBIE pa3/ieiibl MUKPOOUOJIOTHH.

2. 3amaud  MHUKpPOOHMOJOTMYECKONW HayKd. 3HAu€HUE MUKpPOOUOJIOTUH  JUIs
pa3BUTHUS (PU3UKO-XMMHUYECKON OMOJIOTUH, MEIULIMHBI U CEIbCKOTO XO35HCTBA.

3. OtkpbiTe MuKpoOOB JleBeHrykoM u pabOThl NEPBBIX HCCIEAOBATEEH
MUKpPOOPTaHU3MOB.

4. Jlywm IlacTep u ero 3Ha4eHHE B Pa3BUTHUU MHUKpoOuosioruu. Pemenue Bompoca
0 CaM03apOKICHUH )KU3HHU. YUeHHE O OPOKEHUH.

5. PaGotsl [TacTepa o usyuenuro 6onesneit BuHa u nuBa. Pazpabotka [lactepom
HAyYHBIX PUHLUIOB MPOPUIAKTUKA HMH(EKIMOHHBIX 3a00JIEBAHMIA.

6. PobOepr Kox u ero 3HaueHue B pa3BUTUU MUKPOOMOJOTMU. 3HAUYEHHE pPadOT
P.Koxa ans pa3BuTHsi MUKPOOHOJIOTMYECKON TEXHUKH.

7. OcHOBHblE  3Tambl  pa3BUTUS  oOwmwed  MukpoOuosorun.  PaboTel
C.H.Bunorpanckoro, M. beiiepunka, B.JI. OwmemsaHckoro u  JOpyrux
UCCIIeI0BaTENEN.

8. I'naBHble  HampaBiI€HUS  pa3BUTUS  COBPEMEHHOH  MHUKpPOOMOJIOTHU:
($U3M0IOrHYECKOE, IKOIOTMUECKOE, MOJIEKYJIIPHO-T€HETUYECKOE.

9. IlonoxxeHue MHUKPOOPraHM3MOB B KUBOM mpupone. IIpokapuotHeie u
AYKapUOTHBIE MUKPOOPIaHU3MBbI; CXOACTBO U OCHOBHBIE pa3INyusl.

10. OcHOBHBIE MPUHIUIBI TAKCOHOMHUHU MPOKAPUOT U €€ MECTO B COBPEMEHHOI
OMOJIOTMYECKON CHUCTeMAaTHKE. DKOJIOT0-(PU3UOIONTHYECKas U (PUIIOTeHeTHIeCKast
CUCTEMATHUKA MMPOKAPHOT.



11. Pazmepsl u ¢hopma OakTepranbHbIX KJIeTOK. OOIIas xapakTepUCTUKa CTPOSHUS
OakTepuanbHON KIIETKHU.

12. Knerounast crenka Oaktepuil. CTpoeHHe, XHMHYECKHH coOcCTaB, (QPYHKUIUU
KJIETOYHOM cTeHkHu. bakrepum 0e3 kieTtouHodl crteHku: L-dopmbl Oakrepui,
MUKoOIIa3Mbl. CIU3UCTBIE CIIOU, KalCyJbl U 4exJbl y OakTepuil. X xumuyeckui
COCTaB U 3HAYCHMUE.

13. Krytuku y  Oakrepuil  pa3mepsl, (opma, CTpOEHHE, UYHUCIO U
B3aMMOpACIIoIOKeHUEe. MexaHu3M JBUKEHUs KTyTUKOB. Bopcunku (humOpun),
UX OTJINYUS U (PYHKIHH.

14. llutorurasmatuueckass MemOpaHa. Ee XuMudYeckuid cocTraB, CTpPOCHHE,
byHkuun. BHyTpukieTodHbie MeMOpaHHBIC CTPYKTYphl y OakTepuii U uX
GbyHKIIH.

15. Pubocombl OakTepuil, HX CTPOCHHE, XHMHUYECKHH COCTaB, (QYHKUUU.
CyObeqununbl pudocoM. [Tomucomel.

16. OcobeHHOCTH CTPOEHUS SAEPHBIX PKBUBAJIEHTOB y OakTepuid. bakrepuanbHas
XpoMocoMa M ee crpoeHue. OTinuusg HYKJICOUJOB OakTepuil OT SAep dYKapUOT.
[Tnazmubl. UHCEpLUMOHHBIE 3JIEMEHTHI U TPAHCIIO30HBI.

17. Dupocnopsl u npyrue nokosimuecs GopMbl 6aktepuil. CTpoeHHE SHAOCIOP U
nporecc Ux GopMUPOBaHUs. 3HAYEHHUE SHAOCIOP y OaKTEpUil.

18. [Ipu3Haku 6akTepuii, yauThiBaeMbIe Mpu uX kinaccudukamnuu. [lonsarue o Bue,
KyJIbType U ITaMMe OaKTepHUid.

19. MounekyIapHO-T€eHETHYECKHE METO/IbI uACHTU(DUKAIIH OaxTepuil.
Y cTaHOBIIEHUE BHUJIOBOM NMIPUHAICKHOCTH MUKPOOPTAHU3MA.

20. Poct u pa3Buthe Oaktepuil. THIBI pa3MHOXKEHHS.

21. Mexanu3m nutanus y Oakrepuil. BHeKIeTOUHOE niepeBapuBaHUE MUTATEIbHBIX
BewecTB. I[IpOHMKHOBEHHE TMUTATENbHBIX BEIIECTB Yepe3 IUIa3MaTHYECKYIO
MeMOpaHy.

22. Tunbl NHUTAHUS Y MUKPOOPraHU3MOB. AyTOTpodbl U TerepoTpodbl. TuIlbI
aytoTpoHoro nuranus. PoTo- U xeMoayToTpodsl. OpraHoTpodsl U JIUTOTPODHI.
Bocemb cioco0oB KM3HU POKAPUOT.

23.Poct u pa3BuTHE MHMKpPOOpPraHusMmoB. llepuoguueckoe H HENpepbIBHOE
KyJIbTUBUPOBaHHE. 3aKOHOMEPHOCTU pOCTAa YHUCTBIX KYyJbTYp  OakTepuil mpH
NIEPUOINYECKOM KyJIbTUBHpOBaHUU. KpuBas pocra.

24. KynbTUBHUPOBAHUE MUKPOOpPraHu3MoB. HakomutenbHble KyabTypbl. [IpuHIun
AIEKTUBHOCTU. YUCTBIE KYJIBTYpbl MUKPOOPIaHU3MOB.

25. UcToyHNKK yTJiepoja, HCIoib3yeMble Oakrepusimu. [loHsiTHE CBIpRE B
MUKPOOHOJIOTMYECKON TPOMBIIIIEHHOCTH.

26. IcTOYHMKM a30THOTO IIAUTAaHUS y MHUKPOOpPraHu3MoB. @DakTopsel pocra.
[IporoTpodsl u aykcorpodsl. Uctounuku cepsl u docdopa.



277. OCHOBHBIE TUIIBI CpeJl, MPUMEHSAEMBIX B MUKpoOHosoruu. Pacnpenenenue mno
HA3HAYEHHUIO, COCTaBY, KOHCUCTEHIMH. OCHOBHbIE TpeOOBaHUSA K MHUTATEIbHBIM
cpelam | MPUHITUIBI UX KOHCTPYHUPOBAHUS

28. 3aKOHOMEPHOCTH  pOCTa  YUCTBIX  KyJIbTYp  MHMKPOOPTraHHU3MOB  IpHU
NEPUOJUYECKOM KyJIbTUBUpOBaHMM. KpuBas pocta mepuoguveckol KyJbTypbl,
O0COOEHHOCTH OTACNIbHBIX (a3.

29. Boussane  BHemHUX — ¢aktopoB  (Temmeparypa, pH uw  ap.) Ha
KU3ZHEJIEATETLHOCTh OAKTEPHIA.

30. Bmusaue Ttemmneparypsl Ha pocT Oaktepuii. Mcmonb30BaHHE BBICOKHX
TEeMIepaTyp AJIs CTepUIN3auu. MeToibl CTepHIIN3alHH.

31. Ilacrepuzauuss u  TUHAadAu3auus. [IlpumeHeHne B MEOUIMHE |
MPOMBIIIIIEHHOCTH.

32. DHepreTHdyeckuii OOMEH y OakTepuii M €ro CBA3b C KOHCTPYKTHUBHBIM.
OcHOBHBIE 3Tallbl PACLIEIIIEHUS YTJIEBOIOB.

33. OTHomIeHHE MHUKpPOOOB K Kuciaopoxy. IlyTm monydeHus DSHEpruu B
aHa’POOHBIX U a3POOHBIX YCIOBUSX.

34. Ana’poOHoe paciiemienre yriaeogoB. CyoOctpaTHoe ¢ochoprirpoBaHue.
[Iyte OmOnena-Medieprodpa u  Japyrue HayajdbHble TYTH  aHA’POOHOTO
paclierieHus  YIJeBOJOB. OJHepreruyeckas 3(P(GEKTUBHOCTh  aHa’pPOOHOTO
pacIlerIeHNs [JIIOKO3BI.

35. [lonsitue o OpoxkeHusix. KoHeunsie mnpoayktel. Buasl  OpoxeHuUi.
MacnsHokuca0€e ¥ IPONHOHOBOKHUCIIOE OPOXKEHHUS.

36. l'omodepmenTaTuBHOE W TeTepodepMeHTaTUBHOE  OpoxeHus.  Ux
B0o30Oyautenu. [IpakTnyeckoe npuMeHEHHE.

37. AspobHoe paculerieHue MUPOBUHOTIPATHON KUCIOTHI. LUk TpukapOOHOBBIX
KHCJIOT, TIEPEHOC 3JEKTPOHOB M OKUCIUTENbHOE (QocopuinrpoBanue. Brixoa
SHEPrUU MpHU a3pOOHOM PaCIICTUIEHUU YTIE€BOOB.

38. AspoOHoe 1 aHa’POOHOE IbIXaHHE Y MPOKAPUOT. Bubl aHA3pOOHOTO JIbIXaHUS
U €ro 3HayeHue.

39. ®oroTpodHbie OakTepud M UX (OTOCHHTETUYECKUN ammapaT. MexaHusm
OakTepuanbHOro porocunTesa. OTnunsa GporocuHTe3a OaKTEpUil U pacCTEHU.

40. ®OTOCUHTE3UPYIOIIME 3€JIEHble U MYypIypHbIE CEpHble OaKTepUH, HUX
xapakrtepuctuka. OCOOEHHOCTH CTPOEHUS, LUTOIJIA3MaTUUYECKHE BKIIOUEHUS
CEpBI, UX POJIb.

41. ®orocuHTE3UPYIOIINE MypPIypHbIE HECEpHBbIE OAKTEPUHU, UX XapaKTEPUCTHKA.
JloHOpBI BOJOpOIa Y (POTOCHHTE3UPYIOIMIUX HECEPHBIX OaKTEepHil.

42. Ounym "lnanoOaktepun". CTpoeHHE UX KJIETOK M MOJOKEHHE B CHCTEME
opranu3mMoB. Oco6eHHOCTH (POTOCHHTE3a Yy ITMaHOOAKTEPUIA.



43. Xemocunresupywoume Oakrtepud. WX OCHOBHBIE rpynmnbl. MexaHu3M
xemocuHTe3a. Paborel C.H.BuHorpaackoro mo M3y4eHHI0 XE€MOCHHTE3UPYIOIIHUX
OaKTepHil.

44. Hutpudunupyromue ©Oakrepun. Pab6oret C.H.Bunorpamckoro mo ux
BbI/ICJICHUI0. 3HAUEHUE HUTPUPUKALIUH.

45. XeMOCHUHTE3UPYIOIME CepHble U THOHOBBIE OakTepuu. X ponb B npupoje u
MEXaHN3M XEMOCUHTE3A.

46. Kenezobakrepuu. OCHOBHBIE TMpEACTaBUTENM Tpynnbl.  Uexonbpyarbie
O0aktepun. Paborst C.H.Bunorpamckoro u H.['.XonogHoro mo u3y4YeHUIo
KeIe300aKTepHid.

47. OcHOBHBIE Tpynmbl TeTepoTpodHbXx Oaktepuii.  CrnupoxeTrsl. CTpoeHmE
COUPOXET M UX OTIMYMS OT Jpyrux Oakrtepuil. OCHOBHBIE INPEICTABUTENH.
CnupanbHble U U30THYTHIE OAKTEPHH.

48. ®unym  "lIporeobakrepus" KaKk  HauOojiee  HM3y4y€HHas  IpyImma
MUKpOOpraHu3MoB. CemencTBa SHTEpOOaKTEpUi, ICEBJOMOHA]] , BAOPUOHOB.

49. Ounym "OupMuKkyThl". XapakTepUCTUKa CTAPUIOKOKKOB U OaIlviLI.

50. OcHOBHBIE TpyMNIbl FETEPOTPOPHBIX OaKTEpHil. AKTHUHOMHUIETHI U CXOIHbBIE
caumu Oaktepun. CTpoeHHE KIETOK M CIOCOObI PA3MHOXKEHUSI aKTUHOOAKTEPHil.
[IpakTHueckoe 3HaUCHHE.

51. Pukkercun W XJamMuauM - ocobasi rpynma MHKpoOoB-mapasuToB. [luki
Pa3MHOMXKEHUS.

52. MukpoOHOe pa3joKeHHe Kpaxmaja, T[EeKTHHA U JAPYTHX yTJIEBOJOB.
[IpakTrueckoe 3HaYeHUE NPOLIECCOB.

53. AppobHOEe ® aHa’pOOHOE PAa3OKEHHE MHUKPOOPTAaHU3MAaMU KIIETYATKU
(nemnronossl). Bo3oynurenu nporeccoB. CKOMb3sIIUE OaKTEPUH.

54. Posib MUKPOOPraHru3MOB B OMOJIOTMYECKOM KPYTOBOPOTE BEILECTB B MPUPO/IE.
55. Kpyrosopot yriepona B npupozae. @uxcauuss CO2 B mpoueccax (Horo- u
XeMOCHHTe3a. BplieneHne yrieKkuclioTel TMpU  pacnaje LEJUTIOJIO3bl U
yTI€BOAOPO/IOB.

56. KpyroBopor azora B mnpupoje. AMMOHU(PUKALMSI U MHUKPOOPTAaHHU3MBI, €€
BBI3BIBAIOLINE.

57. Hutpudukanuss W BbI3bIBaOIKME €€ Mukpoopranusmbel. Paborsr C.H.
Bunorpackoro mo BeiieneHuto HUTpudukatopos. Jleaurpudukaims

58. Mukpobuonorudeckas uxcaiusi atmMochepHoro azora. CBOOOTHOKUBYIIIHE
a’poOHBIC U aHAYPOOHBIE a30TduKcaTopsl. Poib B mpupoe.

59. KnyOeHbKOBBIE ~ OakTepuM, WX XapaKTEpPHCTHKA, B3aUMOOTHOLIEHUS C
pacTeHUsIMU. Y JOOpEHHS Ha OCHOBE a30T(OUKCUPYIOIIUX MUKPOOPTaHU3MOB.

60. MukpoOHOE OKHCIIEHHE Cepbl U €€ COCAMHEHUH (POTOCUHTE3UPYIOUIUMHU H
XEMOCHHTE3UPYIOIUMH OaKTEPUSIMH.



61. BoccraHoBienue cynb(paToB MUKPOOPTraHU3MaMH, €ro NPUYMHbBI U 3HAUYECHHE.
KpyroBopot cepsl B ipupo/e.

62. 'enernueckne pekoMOMHaIMM Yy  OakTepuil. MeXaHHU3M  BKIIIOUEHHS
TeHeTHYECKOr0 MaTepraia B 0aKTepHalbHYI0 XpOMOCOMY.

63. Tpancpopmanust y  OakTepuil. Onpitel  I'puddurca.  Ilpupona
TpaHcopMmHpyroIero QakTopa U MEXaHU3M TpaHCPOpMaIUH. 3HaueHue
TpaHchopmarum.

64. Tpancnykuust 'y  Oakrepui. Hecnenuduueckas u  cnenuduyeckas
TPaHCAYKIIUS.

65. Konstoranus y Oakrepuii. [lonosoit dakrop (F- mnazmuma), ero moxamu3amus
B OaKkTepuaTbHOU KJIIETKE M CBOWMCTBA.

Kpurepuu oneHkn 3k3ameHa:

BricTaBnenue olleHOK Ha 3K3aMEHE OCYIECTBISIETCS HAa OCHOBE MPUHIIUIIOB
OOBEKTUBHOCTH, CIIPABEUIMBOCTH, BCECTOPOHHEr0 aHajlh3a YPOBHS 3HAHUI
CTYJCHTOB.

[Ipu BeICTaBIEHUH OLEHKH 3K3aMEHATOP YUUTHIBAET:
* 3HaHMe (AKTUYECKOro MaTepuana IO MporpaMme, B TOM 4MCIE; 3HAHHE
00s3aTeNIbHON JIUTEPATypbl, COBPEMEHHBIX MyOJIMKalUUWA MO MporpaMMe Kypca, a
TaK)X€ UCTOPUH HAYKH;
* CTeNeHb aKTUBHOCTHU CTYJICHTAa Ha CEMUHAPCKUX 3aHITHUSIX;
* JIOTUKY, CTPYKTYpY, CTHJIb OTBETa; KYJIbTYPY PEUH, MaHEPy OOILLIECHUS;
* TOTOBHOCTb K JHUCKYCCHM, apryMEHTHPOBaHHOCTb OTBETA; YPOBEHb
CaMOCTOATEILHOTO MBIIIJIEHUS; YMEHUE MPUIIOKUTH TEOPHUIO K MPAKTHKE.

OneHka «OTIINYHOY.
OneHka «OTJIIMYHO» CTABUTCA CTYAECHTY, OTBET KOTOPOI'O COJEPIKHT:
* r1y0oKoe 3HaHHE MPOrpaMMHOI0 MaTepualla, a Tak’ke OCHOBHOT'O COJIEpP KaHUs
¥ HOBAIIM JIEKIIMOHHOT'O Kypca M0 CPAaBHEHUIO C YUEOHOU JTUTEPaTypOK;
* 3HaHWE KOHLENTYaJIbHO-IIOHATUHHOIO anmnapara BCero Kypca;
* 3HaHWE MOHOTpaUYECKOM JIUTEPATyphl IO KypCy,
a TaK)Ke CBUJIETENILCTBYET O CIOCOOHOCTH:
*  CaMOCTOATEIbHO KPUTHUYECKHU OLICHHUBATh OCHOBHBIE MOJIOKEHUS KypCa;
*  YBSI3BIBAThb TEOPHIO C PAKTUKOM.
OueHka «OTJIIMYHO» HE CTAaBUTCS B CiIy4yasX OTCYTCTBUS AKTUBHOTO Yy4YacCTHA
CTyJIEHTa B Y4eOHOW paboTe Ha 3aHATUAX, @ TAK)KE HENPABUIBHBIX OTBETOB Ha
JIOTIOJTHUTENIBHBIE BOIIPOCHI MPENIOAABATEISL.

OneHka «XOpomoy.
OrneHka «XOpoI0» CTaBUTCS CTYAEHTY, OTBET KOTOPOI'O CBUAETEIbCTBYET:
* 0 IIOJHOM 3HAaHHHU MaTepuaia 1o Nporpamme;
* 0 3HAHUU PEKOMEHJIOBAHHOM JINTEPATYPHI,
* a TaKXKe COJEPKUT B ILEJIOM IpaBWIbHOE, HO HE BCErza TOYHOE U
apryMEHTUPOBAHHOE M3JI0KEHHE MaTepraa.
OneHka «XOpolIo» He CTAaBUTCS B CIIy4ae OTCYTCTBHUS Yy CTYyJEHTa NMOHUMAaHUS
M3J1araeMoro OTBETA.

O1eHKa «yI0BIETBOPUTEIBHOM.



OneHka «yI0BIETBOPUTEIBHO» CTABUTCS CTYJIEHTY, OTBET KOTOPOTO COACPIKUT:
* TIOBEPXHOCTHBIE 3HAHUS BAXHEHIIMX pa3/eoB MPOrpaMMbl U COACPKAHUSA
JIEKIIHOHHOTO Kypca;
* 3aTpyJHEHHS C UCIHOJIb30BAHUEM HAYYHO-NOHATHMHOrO  ammapara M
TEPMUHOJIOTHH KypCa;
* CTpeMJIEHHE JIOTUYECKH YETKO MOCTPOUTHh OTBET, a TAKKE CBUJIETEIBCTBYET O
BO3MOYKHOCTH MOCEAYIOIIET0 00yUYEHUSI.

OneHka «HeyI0BIETBOPUTEIHLHOM.

OueHka  «HEYJIOBJIETBOPUTEIBHO»  CTAaBUTCA  CTYNEHTY, HUMEKOIIEMY
CYILIECTBEHHbIE MPOOEIbl B 3HAHMM OCHOBHOT'O MaTepHalia 1o Mporpamme, a Takke
JOIYCTUBIIEMY NPUHIMIHAJIbHBIE OIUMOKU MPU U3JI0KEHUH MaTepuaia.

OneHouHbIE CpeACTBa JUIsl HWHBAIUIAOB W JIMI C OrPAaHHUYCHHBIMHU
BO3MOXHOCTSIMH ~ 3JIOPOBBSI BBIOMPAIOTCS C YYETOM WX HWHIUBHIYATbHBIX
CcUX0(U3NIECKUX OCOOCHHOCTEH.

— mpu HEoOXOMUMOCTH WHBAJIMIAM W JIMIAM C OrPaHUYCHHBIMHU
BO3MOXHOCTSIMH ~ 3JIOPOBbSI  TIPEIOCTABJISICTCS  JTOTIONHUTEIBHOE BpeMs IS
MOJITOTOBKU OTBETA HA YK3aMEHE;

— TMpU TPOBEJEHUU TPOIEAYPHl OIICHUBAHUSA PE3YJIbTaTOB OOyYCHHUS
WHBAJIUJOB W JIMII C  OTPAHWYEHHBIMH  BO3MOXHOCTSIMH  3JIOPOBBSI
MPETyCMaTPUBACTCS UCIIONH30BAHNE TEXHUYECKUX CPEICTB, HEOOXOIUMBIX MM B
CBSI3M C X WHIUBUYTBHBIMA OCOOEHHOCTSIMU;

— TNpU  HEOOXOAUMOCTH IS OOyYarIMXCS C  OTPaHUYCHHBIMH
BO3MOYKHOCTSIMU 3JIOPOBbSl M HMHBAJIHMJIOB TPOICAypa OICHUBAHUS PE3yJIbTaTOB
0Oy4YeHHsI IO JUCITUTUTMHE MOYKET IPOBOIUTHLCS B HECKOJBKO ATAIOB.

[Tpouerypa OLICHMBAHUS PE3yNbTATOB OOYYCHHS WHBAJIUIOB W JIUI[ C
OTPAaHUYCHHBIMH  BO3MOKHOCTSIMH ~ 3JIOPOBbSI 10  AWCIMIUIUHE  (MOIYJIIO)
npeaycMaTpuBaeT MpeaocTaBlieHne HHPopMaluu B (GopMax, aJanTHPOBAHHBIX K
OTPaHUYECHUSIM UX 3I0POBbSI M BOCTIPUATHSI HHPOPMAIIUHU:

Jist UL ¢ HApyIICHUSIMU 3PEHUS

— B IIeYaTHOU (popMe yBEIMUEHHBIM MIPUDTOM,

— B (hopMe IEKTPOHHOTO IOKYMEHTA.

JIotst TUTT ¢ HAPYIICHUSIMHA CITyXa:

— B reyatHol popme,

— B (popMe IIEKTPOHHOTO TIOKYMEHTA.

JItst Ut ¢ HapyIIEHUSIMA OTIOPHO-/IBUTATEIHLHOTO anmapara:

— B reyatHoi popme,

— B (popMe IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepevYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT
KOHTHHT'E€HTa 00YyYaroIIiXCsl.

5. IlepeyeHb OCHOBHOWI M [ONOJHHUTEJILHOW Y4eOHON JIMTEpPATYpBHl,
He00X01UMOIi J1JI1 0CBOECHHUSA TUCHMILIMHBI (MOLYJIA).
5.1 OcHoBHas1 JIMTEpaTYypa:



1. Herpycog, A. 1. MukpoOuosiorus: Teopus U npakTuka B 2 4. Yacth 1 : yuyeOHUK
st OakanaBpuarta u maructparypsl / A. W. Herpycos, U. b. KotoBa. — M. :
NzparensctBo KOpaiit, 2017. — 333 ¢. — (Cepus : bakaiaBp u Mmaructp.
Axanemuueckuii kype). — [ISBN 978-5-534-03805-7.https://biblio-online.ru/book/
B78A1E41-7F18-4559-A20E-F3AFF52C9DAF

2. Herpycos, A. 1. MukpoOuosiorusi: Teopus 1 npakTuka B 2 4. Yactp 2 : y4eOHUK
1 OakanaBpuata U Maructpatypsl / A. 1. Herpycos, 1. b. KotoBa. — M. :
N3narensctBo FOpaiit, 2017. — 312 ¢. — (Cepus : bakanaBp u maructp.
Axaaemirdeckriype)—ISBN-978-5-534-03806-4.https://biblio-online.ru/book/
9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2

3. Emues, BeeBonoa Tuxonosuna.MukpoOuomnorus [Tekct] : yueOHHK amst
Oakanaspos / B. T. Emues, E. H. Mumryctus. - 8-e usa., ucnp. u gomn. - Mockaa :
FOpaiit, 2014. - 445 c. : un. -(bakanaBp. YrinyOnenusiit kypc). - bubnuorp.: c. 427.
- ISBN 9785991630191 : 596.42.

JIns OCBOEHMSI JUCHMIUIMHBI WHBAIMJIAMHU U JIMI[AMUA C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbSI UMEIOTCS M3/JaHUSI B DJIEKTPOHHOM BHUJE B 3JIEKTPOHHO-
OoubmoTeuHbIx cucteMax «Jlanb» u «tOpaiT».

5.2 JlonoJiHUTe ILHAS JIMTEPaTypa:
l. UBmmua, Wpuna bopucoBHa. bonpmoil mnpaktukym "Mukpobuonorns"
[Tekct] : yuebHOe mocobue mist cryiaeHtoB By3oB / WM. b. MBmmua. - CaHKT-
[TerepOypr : IIpocnext Hayku, 2014. - 108 c. : un. - bubauorp. B KoHIIe 3a1a4. -
bubnuorp.: c. 92-94. - ISBN 9785903090976 : 521.50.
2. 3w3uHa, O.B. O6mas mukpobuosorust : nadopatopubiii npaktukym / O.B.
3to3uHa ; MuHucTtepcTBO oOpa3zoBanus u Hayku Poccuiickoit ®enepammu,
@denepanibHOE TOCYAAPCTBEHHOE OIOHKETHOE 00pa3oBaTENbHOE YUpPEKACHHE
BICIIETO TIpoeccroHanbHOTO 00pa3oBaHusi «TaMOOBCKUN TOCYIapCTBEHHBIH
TeXHUYECKuM yHuBepcuter». - Tam00B : UznarensctBo ®I'BOY BIIO «TI'TVY»,
2015. - 82 c. : mi. - bub. B kH. - ISBN 978-5-8265-1431-3 ; To xe [ DNEKTPOHHBIM
pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=445121 (29.03.2017).
3. Dxonorus MUKpoopranu3MoB [Tekcr] : yueOHuUK aJi OaKaJlaBpOB : YUYEOHHK IS
CTYyJICHTOB  YHHBEPCUTETOB, oOydJaromuxcs 1o  creruaidbHoctd 012400
"MukpobOuonorua" u aApyruM OHUONOrMYecKuM creuuanpHocTsM / [A. W
Herpycos, E. A. bonu-Ocmonosckas, B. M. T'opnenko u np.] ; mox odur. pen. A.
W. Herpycosa. - 2-e u3a. - Mocksa : FOpaiit, 2015. - 267 c. : un. - (bakanasp.
bazoBslii Kypc). - ABTOpBI YKa3aHbl HA 000pOTE THUT. JI. - BUbIUOrp. B KOHIIE IJIaB.
- ISBN 9785991627344 : 266.75.
4. CoBpemenHnass mukpoouosiorusi. [Ipokapuotsl : [yueOHOEe mocobue] : B 2 T.
T. 1/ nox pen. Y. Jenrenepa, I'. Opesca, I'. Illnerens ; mep. ¢ anri. M. A. Bepra u
ap. noxa pen. A. . Herpycosa u T. C. Unwsunoit ; [C. Anxes u ap.]. - M. : Mup,


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

2005. - 654 c., [8] . ui. - (JIyumuii 3apyOexHbIi yueOHUK). - Bubnauorp. B KoHIle
rias. - ISBN 503003707. - ISBN 5030037063. - ISBN 3131084111 : 1415 p. 70 k.
5. CoBpemenHnass Mukpoouosorus. [Ipokapuotsl : [yueOHOe mocobue] : B 2 T.
T. 2 / mon pen. . Jlenrenepa, I'. Jlpesca, I'. Illmerens ; nep. ¢ anrim. U. B.
Andeposoii, A. B. Jlebequnckoro u K. JI. Tapacosa nox pen. A. M. Herpycona ;
[A. Byt u ap.]. - M. : Mup, 2005. - 493 c., [12] a1. wn. - (JIyqmmii 3apy0exHbII
yueOHuK). - bubnuorp. B konme ras. - ISBN 50300370X. - ISBN 5030037063. -
ISBN 3131084111.

5.3. [lepuoanyeckue U3IaHMs:

No ITepronnu Mecto
B HOCTb 3a Kakue TOJbl | XpaHEH
n/ | Ha3Banue u3ganus
I BbIXOJa (B | XpaHUTCS usi
roj)
1 | MukpoOuosorus 6 1944-2016 U3
. 1956-1983,

2 | Bectauk MI'Y. Cepusi: buonorus 4 1987-2016 u3

4 Knunnueckas u nabopaTopHas 12 2001-2016 ws
JIMarHOCTUKA

5 | Muxkosorust ¥ GUTONATOIOTHUS 6 2001-2016 43

6 | MukpoOuosornuecKkuii sxypHa 6 1987-2016 u3

7 | MonexynsipHasi OMOJIOTHs 6 1978-2016 U3

8 | buorexHosorus 6 1996-2016 u3
N3Bectus PAH Cepust: 1936, 1944-

9 6 4/3
buonornueckas 2013

10 [Tpukiannas OMOXUMUS | e 1968-2016 0
MHUKPOOHOIOTHS
buonorus. PedepaTuBHbIil KypHAUL.

11 BUHUTH 1970-2013 3an P2K

6. IlepeyeHs pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHNUKAIIMOHHOH CeTH
«/HTEpHET», B TOM YHCJIe COBPeMEeHHbIe MpodeccHOHATbHbIE 0a3bI JAHHBIX U
HHGpOpPMALMOHHBbIE CTIPABOYHbBIE CUCTEMbI, HEO0OXOMMBIX /1JI51 OCBOECHUS
AUCUMILTHHBI (MOYJIs1).

1. www.kubsu.ru - odunuansubeii caldlt KyOaHCKOro rocyaapcTBEHHOTO

YHUBEPCUTETA;
2. http://www.biorosinfo.ru/ - odunmanbHeii cailT oOlecTBa OMOTEXHOJIOTOB
Poccun nmenun 10.A. OBunHHUKOBA

3. http://www.cbio.ru/ - uatepaet-xxypHan "KomMmepueckass 6uoTexHosorus",;

4. http://www.genetika.ru/journal/ -  oduUIMaIBHBIM  CalT  KypHaia
"buoTtexHonorus";
5. http://www.ibp-ran.ru/main.php - oduuaabHBIH  calT  WHCTUTYTA

OMOJIOTUYECKOT0 MPUOOPOCTPOEHUS C ONBITHRIM Mpou3BoicTBOM PAH;



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

6. http://www.genetika.ru/ - odunmanbusii caiit ®I'YII ['ocynapcTBeHHBIM

HAyYHO-UCCIICIOBATEILCKOTO HMHCTUTYTA TEHETUKH M CEJICKIIUU MPOMBIIUICHHBIX
MUKpoopranuzMoB (MockBa)
7. DIJIEKTPOHHAs OoubiMoTeyHas cucremMa eLIBRARY.RU
(http://www.elibrary.ru)
8. OnektpoHHas OuOamMoTe4Hast cucrema wus3narenbcrtBa "Jlamp" http://e.lan-
book.com

7. MeToanuecKkue YKa3aHusli QI O0y4AWIIMXCA IO OCBOCHHMIO
AUCHUIIMHBI .

Jlekumus:

PabGora Ha 5eKkuuM SABISETCS OUYEHb BaXXHBIM BHUIOM CTYACHUYECKOM

JEATENbHOCTHU JUJISl U3YUYEHUS JUCHUIUIMHBI, T.K. HA JEKIIUHU MPOUCXOJUT HE TOJIBKO
COOOIIIEHNE HOBBIX 3HAHWW, HO W CUCTEMaTH3alMs U 0000IIEHHE HAKOIICHHBIX
3HaHUM, QOpMHUpPOBAaHHME HA HUX OCHOBE WJICHHBIX B3IVISAOB, YOCKICHUH,
MHUPOBO33pPEHUS, PA3BUTUE IMO3HABATENbHBIX U MPO(ECCUOHATBHBIX HHTEPECOB.
JlexTop opHeHTHpYET CTYACHTOB B yueOHOM Matepuaine. Kparkue 3anucu jekiui
(KOHCTIEKTUPOBAHMUE) IOMOTA€T YCBOUTH MaTEpHall.
Hamvcanue KOHCIEKTa JIEKIMA: KpPaTKO, CXEMaTH4HO, IOCJEeI0BATEIbHO
(UKCHUpOBAaTh OCHOBHBIC TOJOKEHUSI, BBIBOJBI, (POPMYIMPOBKH, 0000IIECHMUS,;
[IOMEYaTh BAXHBIE MBICIIM, BBIICIATH KIIOYEBBIE CIIOBA, TepMHUHBL. KOHCIEKT
Jdy4lle MOApa3feNiiTh Ha IyHKTbI, maparpadsl, coONI0Aas KpacHYI CTPOKY.
[IpuHuunuanbHBIE MecTa, OmpeAeNeHus, (QOpMyJbl CIEIyeT COMPOBOXKIAThH
3aMEUaHMSIMH: «BAXKHO», «OCO00 BAXKHO», «XOPOIIO 3allOMHHUTHY U T.IM. WIH
MOJYEPKUBATh KpacHOM pyukoil. LlemecooOpa3Ho pa3paborarb COOCTBEHHYIO
CUMBOJIMKY, COKpAIEHUsl CJIOB, YTO MO3BOJIUT CKOHLIEHTPUPOBATh BHHMAHHE Ha
BAXKHBIX cBeJieHusAX. [IpocnymBanue u 3amuch JIEKIUU MOXKHO ITPOU3BOAUTH MIPH
MOMOILA COBPEMEHHBIX YCTPOMCTB (IUKTO(POH, HOYTOYK, HETOYK U T.1.). PaboTas
HaJ KOHCIIEKTOM JIEKLIUi, BCErJa CieayeT UCII0Ib30BaTh HE TOJIBKO YU€OHUK, HO U
Ty JUTEPATypy, KOTOPYIO JOIMOJHHUTEIbHO PEKOMEHJOBAN JIEKTOpP, B TOM YHCIE
NEPUOUYECKUE M3JaHUsl COOTBETCTBYIOIIEH HampaBieHHocTd. [lo pesynbraram
paboOThl C KOHCHEKTOM JIEKIIMU CIIEAyeT OO0O3HAYUTh BOIPOCHI, TEPMUHBI,
MaTrepHuall, KOTOPbIA BbI3bIBAET TPYAHOCTH, IOMETUTH U MOIBITATHCS HAUTU OTBET B
peKoMeHIyeMol JuTepaType. Eciau camocTosTensHO HE yAaercs pa3oOpaThes B
MaTepuase, Heo0XoauMo chOpPMyJIMPOBATh BOMPOC U 3aJaTh IMpernojaBaTeslio Ha
KOHCYJIbTAIIMM, HAa MPAKTUYECKOM 3aHSITHH, Ha OOIIEHHWM B KOHTAKTHBIE YaCHI.
JlekunoHHBIM MaTepuan sBisieTcss 0a30BbIM, ¢ KOTOPOro HEOOXOJMMO HayaTh
OCBOEHHE COOTBETCTBYIOUIETO pa3zeiia uiu TeMbl. [17aH NoAroTOBKH K JIEKIHUU:

. 03HAKOMMUTBLCS C TEMOU JIECKIIUHU

. O03HAKOMUTBCS C MPEIIOKEHHBIMU BOIIPOCAMU
. M3YYUTh COOTBETCTBYIOIIAN MaTEPUAl

. O3HAKOMUTHCS C JIUTEPATYPOH IO TEME

JlabopaTopHbie padoThI


http://e.lanbook.com/
http://e.lanbook.com/
http://www.elibrary.ru/
http://www.genetika.ru/

B  mpomecce moaroroBku K - JlabopaTopHOM — pabOTEHEOOXOIUMO
O3HAKOMUTbCS C paboueld MNporpaMMOM JTUCUUIUIMHBL, TEMaMH M IUIAHAMH
7a00paTOPHBIX 3aHATUH, yJesas 0co00e BHUMaHHUE LIETSAM U 3a7ayaM, CTPYKType
U COJICPKAHUIO TUCUUIUIMHBI, IPOBECTH aHAJIN3 OCHOBHOW y4eOHOH JUTEpaTyphl,
nociie 4yero paboTaTh C PeKOMEHJIOBAHHOW JOMOJIHUTENIbHON JuTeparypoi. [lpu
YCTHOM BBICTYIUIEHUM I10 KOHTPOJIBHBIM BOIIpOcaM J1abopaToOpHOrO 3aHSITHUS
HY>)KHO H3jarath (HE 4YMTaTh) MaTepHall BHICTYIUIEHUs cBOOonHO. Heobxomumo
KOHIIEHTPUPOBAaTh CBOE€ BHMMAHME HA TOM, 4YTO BBICTYIUIEHHE OOpAalEHO K
ayIUTOpUHM, a HEe K IPEenojaBareito, T.K. OTO 3HAYUMBIM  aCIEKT
npodeccuoHanbHbIX KomneTreHuud. Ilo okxoHuaHum abOpaTOPHOTO 3aHATHS
CJIElyeT MOBTOPUTH BBIBOJIbI, CKOHCTPYMPOBAaHHBIE B XOJE YCTHOIO OIIpoca,
MIPOCIEAUB JIOTUKY MX NOCTPOEHUS, OTMETUB IOJIOXKEHUS, JIEKAIUE B UX OCHOBE.
JlJis 3TOrO0 B TEUEHHE OMpoca APYTUX Y4alluxcs ciaeAyeT Aenarbh MoMeTku. bonee
TOro, B CiIydyae HETOYHOCTEH M (WJIM) HEMOHUMAaHUS KaKoro-jiubo Bompoca
MIPOWJIEHHOTO Marepuaia clieyeT oOpaTUThCS K MPENnoAaBaTeNto ISl MOJTyYEeHHS
HEOOXOAMMOW KOHCYJbTallUh M DPa3bsICHEHUs BO3HUKIIEW cuTyauun. Cxema
MOJIFOTOBKH K J1a00OpaTOpHBIM padoTaMm:

® 03HAKOMUTBHCS C TEMOMH, 1IEJIbIO U 3a7a4aMH padOThI
® pPACCMOTPETh NPEJI0KEHHBIE BOIPOCHI
® U3YyYUTh JIEKIMOHHBIA MaTepHall, OCHOBHYIO M JIONOJHHUTEIbHYIO
JUTEPATypy
® O3HAKOMUTBCS C TMPAKTHUYECKUMM 3aJlaHUsIMU U XOAOM  HX
BBITIOJTHEHUS
03HaKOMHTHCS ¢ 000PYAOBaHUEM 3aHATHUS
BBINIOJIHUTD 3a/IaHUSI B COOTBETCTBUHU C XOJIOM paOOThI
MUCbMEHHO O(POPMUTH BHITIOJIHEHHYIO padoTy
IIOJIBECTH UTOT U CIIENaTh CTPYKTYPUPOBAHHbIE BBIBOJIbI

CamocrosiTesibHas padoTa

CamocrosrtenbHasi padoTa CTYJIEHTOB JUCHUIUIMHE OCYIIECTBISIETCS C
LETBI0 YIIIyOJIeHUs, pACIIMPEHUs, CUCTEMATHU3allui U 3aKPEIICHUs MOJy4YeHHBIX
TEOPETUUYECKUX 3HAHUU, (POPMUPOBAHMS YMEHUN HCIOIB30BaTh JOKYMEHTAIUIO U
CIICIUAIIBHYIO  JIMTEPATypy, pPa3BUTHS I[IO3HABATEJbHBIX CIIOCOOHOCTEW U
aKTUBHOCTH, a Takke (POPMUPOBAHUS  CAMOCTOSITEIbBHOIO  MBIIUICHHUS,
CIIOCOOHOCTEM K CaMOpa3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpealld3allui,
Pa3BUTHUSL UCCIIEIOBATEIbCKUX yMEHHMU. llepen BBITOTHEHHEM CaMOCTOSTEIBHOU
paboThl HEOOXOAUMO YETKO TIOHMMAaTh Ied M 3a7add  paboThl, CPOKHU
BBITIOJIHEHUSI, OPUEHTUPOBOYHBIM 00BEM, OCHOBHBIE TpeOOBaHUSA K pe3yibTaTam
paboThI, KpUTEpUU OICHKH. BO BpeMs BBIMOTHEHHS CaMOCTOATEIHLHON padOTHI
MPEMOIaBaTeb MOXET IPOBOJAUTH KOHCYJbTauuu. KOHTpoOIb pe3ysibTaToB
CaMOCTOSITEILHOM pabOThl CTYJIEHTOB MOXET OCYILIECTBIISITECA B IMHUCbMEHHOM,
YCTHOM WM CMEIIaHHOM (opme, C NpencTaBI€HUEM MNPOAYKTa TBOPUYECKOU
NeATeTbHOCTU  CTyJeHTa. B kadectBe (GopM W METOJOB  KOHTPOJS
CaMOCTOSITEJIbHOM pa0OThl CTYACHTOB MOTYT OBITh HMCHOJb30BAaHbI CEMHUHAPCKUE
3aHATHUS, KOJUIOKBUYMBI, 3a4€Thl, TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJbHbBIC



pabotel u 1p. Kpurepusamu OLEHKH pe3yJbTaTOB CaMOCTOSATEIbHON padoOThI
CTYJICHTA SIBJISIFOTCS: YPOBEHb OCBOEHUS CTYJICHTOM YYEOHOro MaTepHalia; yMEeHHUs
CTYJIGHTa  HCIOJb30BaTh  TEOPETHUYECKUE  3HAHUS  NPU  BBITOJIHEHHUH
WHIUBUYAIbHBIX — 3aJlaHui;  C(OPMHUPOBAHHOCTh  OOIIEYYEOHBIX  yYMEHUM;
00OCHOBAaHHOCTh M YETKOCTb M3JIOKEHMS OTBETa; O(QOpMIIEHHE Marepuajia B
COOTBETCTBHUHM € TpeOoBaHUAMHU. [11aH MOATOTOBKU:

® K3y4YUTh COOTBETCTBYIOLIUI JIEKIIMOHHBINA MaTepual

®  U3YyYUTh OCHOBHYIO JUTEPATYPY MO TEME

®  U3YYUTb JIONOJIHUTEIBHYIO JIUTEPATYPY MO TEME

®* o0(hopMHUTH BBINOJHEHHYIO pabOTy MHMCBMEHHO WJIM B BHJE

IIPE3EHTALMU B 3aBUCUMOCTH OT 3aJIaHHUS
® C/eNaTh CTPYKTYPUPOBAHHBIE BHIBOBI.

IHoaroroBka K 3K3aMeHy

ITpu nDoAroToBke K DSK3aMEHy HEOOXOAMMO OpPHEHTHUPOBATHCA Ha
KOHCHEKTHI JIEKIIUH, pab0odyt0 IporpaMMy AUCLMILIMHBI, HOPMAaTUBHYIO, YUEOHYIO
U PEKOMEHJIyeMYIo JinTepaTypy. OCHOBHOE B IIOATOTOBKE K CIadye 9K3aMEHa - 3TO
MOBTOPEHHE BCEro Marepualia JIMCUUIUIMHBI, IO KOTOPOMY HEOOXOIHMMO CIaBaTh
sk3aMmeH. [Ipu moaroroBke K craade 3K3aMeHa BeCh O0BEM pabOThl HYKHO
pacrpenensaTe paBHOMEPHO 1O  JHAM, OTBEACHHBIM  JUI  IOJATOTOBKH,
KOHTPOJIMPOBAaTh KaX/bIil JI€Hb BBINOJHEHWE HaMe4eHHOW paldoTel. B mepuon
MOATOTOBKM K 3K3aMEHY CTYJEHT BHOBb OOpamjaercsi K YK€ H3yYEHHOMY
(npoiineHHoMy) yueOHOMY Marepuany. [logroroBka BkiItoyaeT B ce0si TpH 3Tama:
camoCTosITeNIbHAsl paboTa B TEYEHHE CEMECTPA; HEMOCPEICTBEHHAs MOATNOTOBKA B
IHU, TMPEIUIECTBYIOIIME DK3aMEHY II0 TéMaM Kypca; MOATOTOBKA K OTBETY Ha
3ajaHus, cojepxamuecs B Owierax. OK3aMeH MPOBOIUTCS IO Owmierawm,
OXBAaTHIBAIOIIMM BECh ITPOWJIECHHBIN MaTepHall JUCLUIUIMHBI, BKIHOYas BOIPOCHI,
OTBEJICHHBIE I CAMOCTOSITENIBHOIO U3ydeHus. JlJIg yCrenHol cauu yKa3aHHbIE
B paboueill mporpamme (HOpMHUpPYEMbIE KOMIIETEHLUH B pPE3YyJbTaTe OCBOCHMUS
JUCLUMIUIMHBL JOJDKHBI OBITh IPOJAEMOHCTPUPOBAHBI; TOTOBUTHCA K HK3aMEHY
HEOOXO0JMMO HAUMHATH C TIEPBOH JIEKIIMU U TIEPBOrO CEMUHAapa.

IMoaroroBka npe3eHTanmii:

. 3HAKOMHTBCS C TEMOM, IIEIbI0 U 3aJJadaMU

. COCTaBUTh IUIAH MPE3CHTAUHMH COTJIACHO OCBOEHHOMY TEOPETUYECKOMY
MaTepuany

. MPOU3BECTHU MOUCK B JICKIIMOHHOM MaTepualie, OCHOBHOM U JOMOJIHUTEIBHOMN
auTepaType GakKTHIeCKOro MaTepHaa 1mo TeMe

®  [POU3BECTU MOUCK WUTKOCTPATUBHOTO MaTepuasa B CeTH "MHTEepHET"
®  COCTaBUTh IIPE3EHTALMIO MPU MOMOIIM crienuainzupoBanHoro [10

®  COCTaBUTH AOKJIAJ MO0 WUTIOCTPATUBHOMY MaTepUaly Mpe3eHTaluu

®  OTpENEeTHpPOBATh MPE3EHTALMIO MTEpe] clrayeit

KoJsu1okBuymbI:

o 03HAaKOMMTLCS C TEMOH U BOITpOCaMHU KOJIJIOKBHUYMa



M3YYUTh JEKIWOHHBIN MaTepHUaIl

M3y4YUTh OCHOBHYIO JINTEPATYPY MO TEME

W3YYUTh JOIOJHUTEIBbHYIO JIMTEPATYPY MO TEME

HaMMcaTh OTBET HA NPEJIOKEHHBINA BOMPOC

00beM MUCHbMEHHOI'O OTBETa OT 3 /10 4 CTpaHMIl, BpeMs BbINoJHEHUs 10 90
MHUHYT

B ocBoeHMM JUCHUIUIMHBI WHBAIWAAMU U JIMIAMU C OrPAaHUYECHHBIMHU
BO3MOKHOCTSIMHU 37I0POBbSI OOJIBIIIOE 3HAYCHHE MMEET WHIWBUIyaIbHAS ydeOHas
paboTa (KOHCYJIbTAIIUU) — JIOMOJTHUTEIBHOE Pa3bsiCHEHUE YUeOHOr0 MaTepuaa.

NHnuBuayaibHble KOHCYJbTAIMM 1O MPEIMETY SBJISIIOTCS  BaXKHBIM
(hakTOpoM, CHOCOOCTBYIOIIMM HWHIWBUAYyaIW3alMd OOYy4YEHUS U YCTaHOBJICHUIO
BOCIIUTATEJILHOTO KOHTAKTa MEX/IY MPENoaBaTesieM U 00yUJarouMcs HHBAIUIOM
WJIH JIMIIOM C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI.

8. IlepeueHb WHGPOPMANMOHHBIX TEXHOJOTHH, HCHOJb3yeMbIX IPH
OCYIECTBJIEHHH 00Pa30BaATEJIbHOI0 MPOIeCcCca MO JUCHUILIMHE (MOIYJIIO0).

8.1 Ilepeyenb NHPOPMAITMOHHBIX TEXHOJIOTHIA.

— KoncynpTrpoBanue nocpeacTBOM 3JIEKTPOHHOU IOYTHI.

— Hcnons3oBaHue  3JIEKTPOHHBIX  MpE3EHTAUUMiA MpU  IPOBEAECHUU
1a00paTOPHBIX 3aHATHH.

— I'pynnupoBka WHGOPMAIMOHHBIX TMOTOKOB W 0OMeH wuH(OpMaIHeH
MOCPEJICTBOM MECCEH/KEPOB.

8.2 Ilepeyenb HEOOXOAUMOTO JIMLIEH3MOHHOIO MMPOIPAMMHOI0 00ecneYeHM .

Ne Ne norosopa [lepeueHb JIULIEH3MOHHOTO MTPOTPAMMHOT0 O0eCIeUeHuUs
n/
II

1. | Ne73-ADD/223-D3/2018
Cormamrenne Microsoft
ESS 72569510 Microsoft Windows 8, 10

2. | No73-ADD/223-D3/2018
Cornautenue Microsoft

ESS 72569510 Microsoft Office Professional Plus
3. Hor. Ne344/145 ot [IpenocTaBiieHne HEUCKIIOUUTEIbHBIX UMYIIIECTBEHHBIX ITpaB
28.06.2018 Ha WCIOJIb30BaHHUE MPOTrPaAaMMHOTO 00eCIeueHuUs

«AHTHIIIIaTHAT» Ha OJIMH I'0/J]

4. | Konrpakt Ne74-AD®d/44- | beccpounas nuueH3us Ha 25 nmonb3oBateneil: StatSoft Statistica
®3/2017 ot 05.12.2017 Ultimate Academic for Windows 10 Russian/13 English
CereBas Bepcus (Concurrent User)

8.3IlepevyeHs MHPOPMAILMOHHBIX CIIPABOYHBIX CHCTEM:

- «Koncynprant [1mrocy,

- «["apaHT».

9. MarepuajbHO-TeXHH4YecKasi 6a3a, HeoOXoaUMasi VISl OCYIIeCTBJICHUSA
00pa30BaTeJbHOI0 MPOLECCA MO IUCUUIINHE (MOTYJIIO).

MarepuanbHO-TEXHUUECKOE O00eCreueHue JIUCIUILIIUHBI
(MOyJIsS) ¥ OCHAIIEHHOCTD

z

Bup pabor

1.| JlekuuoHHbIE Aynutopun 422, 425, OCHalIEHHBbIE NPE3ECHTAUOHHOU
3aHATHUS TEXHUKOW  (IIPOEKTOp, DJKpaH, KOMIBIOTEP/HOYTOYK,




ayauocucrema) U
obecneuenuem (110).

COOTBCTCTBYIOIIMM  ITPpOrpaMMHbBbIM

JlaGopaTopHbie Aymutopuss 412 ocHamleHHas ~— MHKPOOUOJIOTHUECKUM

3aHSATHS 000opyI0BaHHEM (GaxTepuonorus), MPe3eHTAITMOHHON
TEXHUKOW  (MPOEKTOP, OSKpaH, KOMIILIOTEP/HOYTOYK) H
COOTBETCTBYIOIIMM  TporpaMmMHbiM  obecrieueHreM  (I10),
HEOOXOIMMBIM JIA00OPATOPHBIM 000PY/IOBAHHUEM.

I'pynmoBsie Aynutopus 410, (kabuHeT)

(MHIUBUAYAJIBHBI

€) KOHCYJIbTAIluu

Texkymui Aynuropus 412, 419.

KOHTPOJIb,

MIPOMEKYTOUHAS

aTTecTanus

CamocrositenbHa | KabuHeT ais caMocTosTeTbHON paboThl 437, OCHAIIICHHBIH

g pabota KOMIIBIOTEPHOW TEXHHUKOW C BO3MOXHOCTBIO ITOAKIIFOUYEHHUS

Kk cetn «MHTepHET» M OOECNEYeHHBI JOCTYNIOM B
AJIEKTPOHHYI0 HH(GOPMALMOHHO-00PA30BaATEIbHYIO CpEay
YHUBEPCUTETA.

3an Oubmmoreku KyOI'Y, ocHaiieHHBbIH KOMIIBIOTEPHON
TEXHUKOM C BO3MOXKHOCTBIO TIOAKJIIOUEHHS K CETH
«IHTEepHET», TPOrpaMMOM HSKPAHHOTO YBEIWYEHHUS U
00ecIeyeHHBIH JNOCTYTIOM B AIEKTPOHHYIO
uH(GOPMAaIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA




PELEH3USA
Ha pabouyIo MPOrpamMmy Mo JUCIUIUIMHE
«MukpoOuoIorus»
Hanpasienus 06.03.01 buosorus

Pabouas mnporpamma mo pucuurminHe «MuKpoOUONOrUs» IJsi CTYJIEHTOB
ouonornyeckoro paxkynsrera PI'bOY BO "KyOoI'V" cocTaBieHa B COOTBETCTBHH C
TpeboBanusiMu denepanbHoro ['ocynapcrBeHHoro OOpa3oBaTeNIbHOTO CTaHIapTa
TpeThero mnokojeHus. IIporpamMma cocraBiieHa B IIOJHOM COOTBETCTBHM C
TpeboBaHusIMU yueOHoro 1iana o Hamnpasienus 06.03.01 buomnorus.

PabGouas mporpamma mpenamnonaraeT pacrpeiclicHHe TEeM U HW3Y4YeHHUe
Marepyana Io pa3fenaMm. ['paMOTHO CTPYKTYpUpOBAaHA, W OXBAaThIBAET BCE
aKTyaJbHbIEC HAIIPABJIEHUS MO TUCLUUIIMHE HA CETOAHSIIHUMI J1€Hb.

Bce pasnmensl pabouell mporpamMmbl  HampaBlieHbl Ha (OpMHUpPOBaHUE
TpeOyeMbIX CTaHAAPTOM KOMIETEHIUH, B MMOJHOW MEPE OTBEYAIOT TPEOOBAHUSAM K
pe3yiibTaTaM OCBOCHHMS y4eOHOW aucuUIUIMHBI B cooTBercTBUU ¢ PI'OC BO
TpeThero nokoJyieHus. Kaxplid pazfen nporpaMmbl pacKpbIBaeT paccMaTpUBaeMble
BOTIPOCHI B JIOTMYECKOHM TMOCIIEI0BATEIBHOCTH, OIPENEIIeMON 3aKOHOMEPHOCTIMU
00y4eHHsI CTYJICHTOB.

JUis  3aKkperuieHus TEOPETUYECKUX 3HaHWM, (OpMHpPOBaHUS TPeOyeMBbIX
KOMIIETEHIIM, YMEHWWA W HaBBIKOB CTYJIEHTOB MpEAyCMaTPUBAIOTCA KaK
ayIUTOPHBIE, TAK U CAMOCTOSITEIbHBIE 3aHATUSA. KoIMuecTBO ayIUTOPHBIX 3aHATHIA
¥ BHEAYJIUTOPHOW pabOThl CTYIEHTOB COOTBETCTBYET TpPeOOBaHMSIM Y4EOHOTO
TIaHa.

KoHntpons u oIleHKa pe3yabTaTOB OCBOEHUS Y4YE€OHOW AUCIHUILIUHBI
OCYUIECTBJISIIOTCA B CTPOrOM COOTBETCTBHM C TpeOOBaHUAMM Y4E€OHOro IiaHa 1o
aucuuiuiiie. PaspaboTtanHble M npeasiaraemMble B mporpaMme (opMbl U METOJBI,
MO3BOJISIOT B MOJHOW MEpEe OCYHIECTBIATh KOHTPOJIb M OLIEHKY pe3yJbTaToOB
o0yueHus (CPopMHUPOBAHHBIX KOMIIETCHIIMI, OCBOCHHBIX HABHIKOB U YMEHUH,
YCBOCHHBIX 3HAHUN).

[lepeueHb pEKOMEHIYEMBIX y4E€OHBIX W3JaHHUA, HWHTEPHET-PECYpPCOB,
OCHOBHOHM JIUTEPATYpPbl BKIIOYAET AaKTyaJbHbIE HCTOYHUKH, K KOTOPBIM Yy
CTYJEHTOB UMEETCsI CBOOOIHBIN JOCTYTI.

Jannast pabodas mporpaMma MOKET OBITh PEKOMEHJIOBaHA ISl U3Y4YCHHS
muciIuinebl «Mukpobuosnorus» Ha OumonormdeckoMm (akynperere ®I'BOY BO
"KyoI'Y".

Penensenr
= ¥~ = Bonkosa C.A. 10LeHT Kadeapsl OMOTEXHOJIOTHH,

Tmpuoxumun 1 onopusukn ®PI'bOY BO «Kybanckuii

Pﬁ\i‘qﬁn N. T. TpyOununa

-__.".5 3341
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