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1 desn 1 3a1auM U3yYeHU s TUCHMILUIHHBI (MOLYJIA).

1.1 lleab ocBOeHUS AUCHUILINHBI.

Lenpro ocBOeHUS TUCHUILUIMHBI "Mukpoouosorus” sBisercst GopMUpoBaHUE Y CTYJECHTOB
o0menpodeCcCHOHANBHBIX U TPOGECCHOHATBHBIX KOMIIETEHITUHU B TPOU3BOJICTBEHHON, Y4eOHOM 1
HCCJIEIOBATENILCKON JEATENIbHOCTH, COOTBETCTBYIOIIMX YPOBHIO TMOJTIOTOBKM OakajaBpa AJis
HAyYHO-UCCIICIOBATEIILCKON U HAyYHO-TIPOU3BOJICTBEHHOU JISATEIBHOCTH, a Takke (hopMUpOBa-
HUE Y CTYJIEHTOB ITyOOKUX 0a30BbIX TEOPETHUECKUX U MPAKTUYECKUX 3HAHUM B 00JaCTU MUKPO-
OMOJIOTUH C TOYKHU 3PEHUSI COBPEMEHHBIX MPEJICTABICHHUI O Pa3HOOOpa3H MUPAa MUKPOOPTaHU3-
MOB Kak 4acTu 6uochepsl U UX PO B €€ YCTONYMBOM Pa3BUTHUH.

MukpoOuoiorus - oJiHa U3 HanboJiee aKTUBHO Pa3BUBAIOIIUXCS 001acTel OMOIOTUYECKOM
Hayku. MUKpOOHas KJIeTKa - HiealbHbI OOBEKT AJIsl U3yYSHHS MOJIEKYIISIPHO-TEeHETUYECKHX MPO-
[[ECCOB B OMOJOTUU. MUKpPOOHUOIOTHS MTPEICTABISET COOON HE TOJIBKO TEOPSTHUECKUN MHTEpPEC
M0 U3YYEHHIO OMOJIOTMYECKUX MPOIIECCOB, MPOTEKAIOIIMX B MUKPOOHOH KIIETKE, HO U B MPOU3-
BOJICTBEHHOMU JICATEILHOCTH YEJIOBEKA, ITOCKOIBKY MUKPOOPTaHU3MBI U TIPOIYKTHI UX KU3HEIEs-
TEIbHOCTH IIMPOKO HUCTONB3YIOTCS B Pa3JIMYHbBIX 00J1aCTIX MPOMBIIUIEHHOCTH, CEIbCKOTO X035~
CTBA ¥l METUIUHBI.

1.2 3agauyu AMCHMILIMHBI.

3a7auu OCBOCHUS AUCLUIIUHBIL:

— cpopMHpOBaTH Y CTY/ICHTOB:

6a30Bo€e MBIIIJIEHHE, 00eCIIeunBarolIee ClIOCOOHOCTh IPUMEHATh 3HAaHUE NPUHIUIIOB KJle-
TOYHOI OpraHU3alui MUKPOOOB, ONOPU3NYECKUX U OMOXUMUYECKUX OCHOB UX XKU3HEIEITEIbHO-
CTH, NMPOUCXOASIIMX B OAKTEPUAX MEMOPAHHBIX IPOLIECCOB B BBINOJIHAEMON EATEIBHOCTH B 00-
JaCTH MUKPOOUOJIOTHH C YIE€TOM OCBOCHHBIX METOJUYECKUX IMPHEMOB H MOIXO0B;

CIOCOOHOCTh TOHUMATh B3aUMOCBSI3b TEOPETUYECKMX OCHOB MUKPOOMOJIOIMYECKUX MPO-
LIECCOB C MCMOJIb30BaHUEM TEX WJIM MUHBIX METO/I0B U BO3HUKAIOLIUX PE3Yy/IbTaTOB HAyUYHO-TIPAK-
TUYECKOM IesTeTbHOCTH B 00JIaCTH MUKPOOUOIOTMH U OMOTEXHOJIOTUH,

CTIIOCOOHOCTh MPUMEHSATH COBPEMEHHBIE SKCIIEPHUMEHTAILHBIE METO/IBI PaboThl ¢ MUKPO-
OMoIornYecKkuMU 00bEKTaMU B JTJAOOPATOPHBIX YCIOBHUSAX;

— pa3BHUBaTh y CTY/ICHTOB YMEHHS MCIIOJIb30BaTh COBPEMEHHBIE IPEJICTaBIECHNs 00 OCHO-
BaxX OMOTEXHOJIOIMYECKHX U OMOMEIUIIMHCKUX MPOU3BOJICTB, TEHHOW MHXEHEPUH, HAHOOMOTEeX-
HOJIOTHH, OMODTHKH,

— pa3BUBaTh Y CTY/IEHTOB HaBBIKH PaOOThI ¢ y4eOHOW U HAYYHOW JIUTEPaTypPOH.

1.3 MecTo AucuuIuInHbI (MOLYJI1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl.

JucuunnuHa «MuKpoOHoNorus» sBISETCS OAHOM M3 0a30BbIX YYEOHBIX IUCIUILINH
(b1.B.02) npodeccronanbHOro NKKIa NOArOTOBKY OakanaBpoB no HampasieHuto 35.03.08 Box-
HbIe OMOpECYPChI M aKBaKyJIbTypa 1o nmpoduio MxTronorus.

JucuuruinHa yntaeTcs Ais OakanaBpos HanpasieHus 35.03.08 — Boanbie 6uopecypcbl u
aKBaKylIbTypa Ha 2 Kypce B 3 cemectpe. Eil mpenmecTByer n3ydeHue TaKUX JUCIUIUINH Kak:
«Opranuueckas 1 6nonoruyeckast XuMus», «'uaposaorus», « Jkonorus peid», «botanukay», «He-
J0BeK», «brHoxuMust 1 MoJeKyssipHas Ouosorus». JlaHHas TUCIMITINHA SIBJISETCS OAHOHN U3 CO-

CTaBJISIFOIIMX OCHOBY Jutst AucuurinH "Mxtuonorus”, "['enetuka u cenexius poio”, "MeTob1 phi-
00X O03MCTBEHHBIX UCCEAOBAaHUIN" U Ip.

1.4 Ilepeyenb MIIAHUPYEMBIX Pe3yabTATOB 00y4eHHs MO AUCHUILIMHE (MOAYJII0), CO-
OTHECEHHBIX ¢ IVIAHMPYEMbIMH pe3yJIbTATaAMH 0CBOCHHUsI 00pa30BaTeIbHOM NPOIrPaMMbl.

[TnanupyeMbIMHu pe3yiabTaTaMi OOy4eHHUS MO JUCHUIUIMHE, SBISIOTCS 3HAHUS, YMEHMUS,
BJIAJICHUSI U/WUJIM OMBIT AEATEIbHOCTH, XapaKTepPHU3YIOIIHEe Talbl/ypoBHU (OPMHUPOBAHUS KOMIIE-
TEHIUH U oOecreynBaroIfe JOCTUKEHHE TIaHUPYEMbIX Pe3yJbTaTOB OCBOCHUsI 00pa3oBaTellb-
HOU mporpaMMsl B 11esioM. Ilepeduenb komneTeHImi, pOPpMHUPYEMBIX B pe3ybTaTe U3y4eHUs JHC-
LUIUIMHBI, IPUBE/ICH B TaOIUIIE.



N Wnanexc | CopepxaHue KOM- B pesynbrate nzydeHust yueOHON JUCHUIIIMHBI 00y4JaroNIIiecs JOKHbBI
° N
KOMITe- neTeHn (Wi eé
ILII| 3HATh yMeTh BJa/ieTh
TEHINH 4acTH)
1. | OIIK-7 CHOCOOHOCTh ~ HC- | MOP(OJIOTHIO, CTPOCHHE, | HHTEPIPETHPOBATH METOJaMH  KYJIbTH-
OJTb30BaTh OCHOB- | METabOIM3M TPOKApMo- | JTaHHBIE y4eOHOH, | BUPOBaHUA MHKPO-
HBle 3aKOHBI ecTe- | THUECKHX  Ouosoruye- HayHOH, HAYYHO-TIO- | OPraHN3MOB B 1a00-
CKHX OOBEKTOB,; MyJTApHOM  JNHTEpa- | paTOPHBIX W IPOU3-
CTBEHHOHAYYHbIX
MECTO M POJb MHKPOOp- | TYpHL ceTH MHTEpHET | BOACTBEHHBIX YCIO-
JUCUUIUIMH U Mare- .
raHu3MOB B Ouocdepe, | AN OCYLIECTBICHUS | BHSX;
MaTHMCCKNM  alla- | yx yCroap30BaHUE B Ka- | TEOPETHYECKOTO WC- | HABBIKAMH aCeIlTh-
paT B mpodeccuo- | yectBe 0OBEKTA JKCIIEpU- | CIICJOBAHMSI, YeCcKoU paboThI B
HaJIbHOM JeATeNb- | MEHTAIBLHOTO UCCIIe0Ba- | HAXOAUTh  B3aMMO- | MUKpOOMOJIOrnye-
HOCTH, NpHMEHsTH | HHS CBSI3U MEXAY CTPYK- | CKOIf 1abopaTopum;
METOJIBI TeopeTHte- 0COOCHHOCTH OCHOBHBIX | TYypoH M (QYHKIMEH | METOJOM HAaKOMH-
9HEPreTUYECKUX MPOLEC- | ONOIOTHIECKOT0 00b- | TENBHBIX KYIbTYp;
CKOTO W DJKCIIepH- )
coB (OpokeHHs, HbIXa- | €KTa, METOJaMH IKCIIePH-
MCHTAJIBHOTO  HC | yyg  xeMo- M (DOTOCHMH- | CONOCTAaBIATH  3a- | MEHTAIBHOTO MHK-
CIIEA0BAHUA Te3) OaKTepHif; KOHBI €CTECTBEHHOHA- | POOHMOIIOTHIECKOTO
NPUHOUIBI W METOABl | YYHBIX AWCIMIUIMH C | MCCIIEIOBaHWSA,
kimaccuuKaiun  O0akTe- | pe3yabTaTaMH JKCIe- | MPHUHIIUIIAMHU U3yde-
puit PUMEHTAJIBHOM  Jesi- | HYsI BOJAHBIX MHUKPO-
TCJIBbHOCTHU OpraHmu3mMoB, Hux
JKOJIOTHH, OCOO€H-
HOCTEH pocTa U pas-
BUTHA
2. | [IK-4 CIIOCOOHOCTh MpHU- | YCTPOHCTBO CBETOBBIX MIPOU3BOIUTE IIOCEB METOJaMHu BBIZEIIE-

MEHATh METOAbl U
TEXHOJIOTHH HCKYC-
CTBEHHOT'O BOCIIPO-
W3BOJACTBA U BBIpa-
IIMBaHUA  TUIPO-
OMOHTOB, OOPBOBI C
UHOEKINOHHBIMH U
WHBa3HOHHBIMH 3a-
0OJIE€BAaHUSAMU THI-
pOOHOHTOB

MHKPOCKOIIOB C HMMep-
CHOHHBIMU OOBEKTH-
BaMH, IPUHLHIIB] MUK-
POCKOIHUH;

OCHOBBI paboTHI OMOTeo-
XAMHYECKHX [IHKIIOB
9JIEMEHTOB ISl X HC-
T0JIb30BaHUS B yCTaHOB-
KaxX 3aMKHYTOTO BOJIO-
CHAOKEHUS;

HPUHLUITEL PAOOTHI C YH-
CTBIMH KYJIbTYpamu Oak-
TEpHUIi;

0COOCHHOCTH CTPOCHHUS
1 $u3noIoTHN OaKTepH-
ANbHBIX KJICTOK;
yCTpOiicTBO paboyero
MecTa MHKpOOHosora

Ha IUTaTEJIbHBIE
cpenst,

JIeNaTh MperapaT-Ma-
30K OaKTepwuil, BbIIC-
JICHHBIX U3 TUAPO-
OHMOHTOB;
HCIIO/IB30BaTh IOTO-
BBI€ ITUTATEILHEIE
cpenbl;

MOJIb30BATHCS MUKPO-
OMOJOTHYECKOM MET-
JIeit;

oOHapyXuBaTh OaKx-
TepHAIbHBIC KJICTKH B
T0JIe 3pEHUST MUKPO-
CKoOIIa

HUSL OaKTepwid, Imo-
JMy4eHUST  YUCTHIX
KyIbTyp B paMKax
AKCIICPUMEHTANb-
HOTO HCCIICOBAHHUS
THIpOOHOIIOTHYe-
CKMX OOBCKTOB, B
TOM YHKCIIe HHDUIH-
POBaHHBIX PHIO;
HaBbIKAMU TI0CEBa
Ha TUIOTHBIE TINTa-
TEJIEHBIC CPEIbI;
METOJJaMH BU3yaJIH-
3aldu MAKPOOHBIX
00BEKTOB; TIPUHIIH-
NaMy NEepBUYHOU
AOCHTU(DUKAITAN
OaxTepuii, B TOM
YUCJIe CIOCOOBI
oTpesieNieHus] THITa
KJICTOUHOM CTEHKHU
Gaxtepuii




2. CTpyKkTypa U coaep:KaHue TUCHUIINHBI.

2.1 PacnpenesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

OO6mmast Tpy10€MKOCTh TUCIUIUIMHBI cocTaBisieT 3 3a4. €. (108 yaca), ux pacnpenencHue

10 BUJaM padoT MPEACTaBICHO B TaOIHIIE.

Bun yaeOHO# paboThI Bcero | Cemectpsr
4acoB (1ackn)
3
KonTakTHasi paboTa, B TOM 4ncJie:
AyIMTOpHBIE 3aHATHS (BCEro) o4 54 | -
3aHsATUA JTEKIIMOHHOIO TUIIA 18 18 -
3aHATUS CEMUHAPCKOTO TUTIA (CEMHUHAPBI, TPAKTUYCCKUE 3aHSATHS ) - - -
JlaGoparopHble 3aHATHS 36 36 -
HNuas koHTaKkTHasi padora:
Kontpons camocrositensHoM padotsl (KCP) 4 4 -
[Tpomesxxyrounas arrecrauus (MKP) 0,2 02 | -
CamocrosiTejibHAasi paboTa, B TOM YHcIe: .
Kypcosasa paboma - - -
IIpopabomka yuebnoco (meopemuueckoeo) mamepuana 15 15 -
Buinonnenue unousudyanbhvix 3a0anull (nodeomosxa coobuyeruil, npesernmayu) 9,8 9,8 -
Peghepam 10 10 -
[ToaroroBka Kk TEKyIeMy KOHTPOJIIO 15 15 -
Kourtpousb — = -
[ToaroroBka Kk sK3aMeHy - - -
OO0mas Tpy10eMKoOCTh qac. 108 108 | -
B TOM YHCJIe KOHTAKTHas padoTa 58,2 58,2 | -
3ad4. ell. 3 3 -

2.2 CTpyKTypa AMCUMIIMHbI:

PacnpeneneHI/Ie BUI0B yqeGHoﬁ pa6OTLI " X TpYAOCMKOCTH 110 pasacjiaM JUCHUIIIINHBI.

Pa3ensl quCIMIUTUHEBL, N3ydaeMbie B 3 ceMecTpe (ounas hopma)

KonnuecTBo yacos
Bnea-
Ne HaumenoBanue pasnenos AynuropHas paboTa YAHTOD-
Bcero Has pa-
6ota
I13 JIP CP
MuxkpoOuosorus Kak HayKa: UCTOpHS, - 2 5)
MECTO U POJIb B COBPEMEHHOI 61010~
1 | TMH, CTPYKTYpa. Briaromuecs: yuensle-
MHUKpoOHonoru. Mcropust pa3zButus
MUKpPOOHOJIOTMYECKUX MPEACTABICHUN U
METOJIOB.
2 Crpoenne MUKpOOHOI kieTku. L{uTono- 2 — 4
TUsl IPOKapHOT.




Poct u pa3smMHOXKEHHE MHUKPOOPraHU3- 2 — 4 5)
MOB. BiusiHue abnotndeckux GakTopos.
4 OcHOBBI OMOXUMHUH U (HPU3UOJTIOTUH MUK- 2 — 4 5
POOPraHU3MOB.
Pa3HOOOpasue mpokapuoT U uX Croco- 2 - 4 5
> 0OB JKHM3HHU.
MHoroo6pa3ue crnoco0oB KM3HHU TTPOKa- 2 — 4 5
6 PHOT.
7 YyacTre MUKpOOPTraHU3MOB B KPYT'OBO- 2 — 4 5
pPOTE OCHOBHBIX OMOT€HHBIX 2JIEMEHTOB.
8 MuKkpoopranu3mMbl KpyroBOpoTa a3ora B 2 — 6 5
ouocdepe.
9 | OCHOBBI BOJHOI MHUKPOOUOIOTHH. 2 — 4 10
Hmoeo no oucyuniune: 18 - 36 49,8

[Mpumeuanwue: JI — nexuuu, [13 — npakrudyeckue 3ansatus / cemunapsl, JIP — maboparopusie 3austus, CPC
— caMocTosITeNbHas paboTa cTyIeHTa

2.3 Conep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3anaTHA JeKIINOHHOT0 THIIA.

HUE MUKPOOHOU
kneTku. [luTono-
TUS IPOKAPHOT.

OCHOBHBIE pa3nuuus. Pazmepsl 1 popma GakTepHalbHBIX KIETOK.
OO6m1as xapakTepuCTUKa CTpOeHUs OakTepralibHON KieTku. Kie-
TOYHasi cCTeHKa OakTepuii. CTpoeHne, XUMUIECKH cocTaB, (yHK-
AU KJICTOYHOU CTEHKH. [IpOTOIITaCThI M METOIBI MIX TIOJTyYSHUSI.

L-¢popmbr Oaktepuit. Cnu3ucThIE CIOH, KANCyJIbl U YeXJIbl Y OaK-
Tepuit. IX xumMudeckuii coctaB u 3HaueHue. JKryTuku y 6akrepuit
pasMepsl, hopma, CTpOEHHE, YUCIIO U B3aUMOpacIoiokenue. Me-
XaHU3M JIBUKEHUS KTyTUKOB. Bopcunku (pumOpun), ux oTauuus
n ¢ynkauu. [uromnasmarnueckas memOpana. Ee xumudeckuit
coCTaB, CTpoeHue, (GyHKIMHU. BHyTpukierounele MeMOpaHHBIE
CTPYKTYpPHI y OakTepuii u ux QyHkiuu. Pubocomsr bakrepui, ux

HanmenoBanue Popma
No pasmena(TeMs) Copeprxanue paszena (TeMbI) TEKYILETO
KOHTPOJIA
1 2 3 4
1.[Pasnen 1 - Mukpo- |[Ipeamer u 3aga4ul MUKPOOHOJIOTHH, €€ MECTO U POJIb B COBpE-| Y CTHBII
OuoIOrus KaK MeHHON Ownomorun. uddepeHumanus MuKpoOuomorudeckoi| ©mPoC
HayKa: UICTOpUs, |HAYKU IO LEIsIM U 00beKkTaM ucciieoBanusi. OCHOBHbBIE pa3/ieibl
MECTO U POJIb B CO- [MUKpoOuonoruu. OTKpbITHE MUKPOOOB JIeBeHTyKOM U paboTh
BPEMECHHOM OHMOJI0- TIEPBBIX HCCienoBaTenieii Mukpoopranu3moB. Jlyu Ilacrep u ero
TUH, CTPYKTYpa.  [3HaY€HHE B pa3BUTHHU MUKpoOuonoruu. Pabotsl [Tactepa mo u3sy-
Brinaromuecs yde- |[denuro 0osie3Hel BHHA U MTKMBa. Perienune Bompoca o camo3apox-
Hble-MUKpOOMO-  |JeHHUH XKU3HH. Y4eHue o Opoxxenuu. Pazpadorka [lacrepom Hayu-
noru. Ucropust HBIX MPUHIUIOB NPOYUIAKTUKY HH(PEKIUOHHBIX 3a00J€BaHUI.
pa3BuTHs MUkpo- |Pobept Kox u ero 3Hauenue B pa3sBUTHH MUKpOOHOJIOTHH. 3HaUe-
Oouonormueckux  |[HUe padot P.Koxa ans pa3BuTHsi MUKpOOHOJIOTMUECKON TEXHUKH.
npenctaBienuii 1 |M.JI.Me4HHKOB U €ro BKJIaJ B pa3BUTHE MUKPOOHUOIOTHH U HM-
METO/IOB. myHoioruu.. [J.M.MIBaHOBCKMII — OCHOBOMOJIOKHUK BHUPYCOJIO-
rui. OCHOBHBIE 3Tambl pa3BUTUs 0OuIed Mukpoduonoruu. Pa-
6otel C.H.Bunorpanckoro, M. beliepunka, B.JI. OMenstHckoro u
JPYTHUX UCCIIENOBATEIEH.
2.Pasnen 2 — Ctpoe-  |[IpokapHOTHBIC U DYKAPUOTHBIE MHUKPOOPTAHU3MBI; CXOJCTBO M| YCTHBIHA
oTpoc




CTpOEHHUE, XUMHUYECKHH cocTaB, pyHKunu. CyobeuHULBI prOO-
com. TTomrcombr. OCOOCHHOCTH CTPOCHUS SIEPHBIX SKBHUBAJICH-
TOB y OakTepuil. bakrepuanpHas xpomocoma u ee crpoenue. Ot-
T4 HYKJIEOM10B OakTepuil oT saep sykapuort. [Inazmunasl. OH-
JOCHOPBl U Jipyrue mnokosimuecs: ¢popmbl Oaktepuit. CTpoeHue
9HJIOCTIOP U Ipouecc uX GOpMHUPOBAHUSA. 3HAUEHHE FHIOCIIOP Y
OaKTepHid.

-|Pazmen 3 — PocT n
pa3MHOXEHUE
MHUKPOOPTaHHU3-
MoB. Biansaue
a0OMOTHYECKUX
(bakTopoB.

Tunel muTaHUs y MUKPOOPraHW3MOB. AyTOTpPO(Bl U TeTEpO-
tpodsl. Tumbel ayrorpodnoro muranus. PoTro- U XeMoOayTo-
Tpodbl. VICTOUHNKH YTIIepOAHOTO U a30THOTO MUTAHUS Y MUKPO-
opranu3zMoB. @akTopsl pocta. OCHOBHBIE THIIBI MUTATEIBHBIX
cpen, IpUMEHseMbIX B MUKpoOHonoruu. [IpuHIMIB KOHCTpYH-
pOBaHUSI MUTATEIBHBIX Cpeia. BiumsHue Temmeparypsl Ha poCT
Oakrepwuii. Micnonb3oBaHne BBICOKUX TEMIEPATyp IS CTEPUIIH3a-
1. Meroasl crepunm3anuu. Ilactepusanusi.

YceTHBIN
otpoc

-|Pasnen 4 — OCHOBBI
onoxumun u Gu-

3MOJIOTHUH TIPOKa-
pHOT.

DHepreTUYecKuii OOMEH U €ro CBsI3b ¢ KOHCTPYKTUBHBIM. OCHOB-
HBIC STallbl PACIICIUICHUA YIJICBOAOB. OTtHollIeHNE MI/IKpO6OB K
kuciaopoay. [yt mosryueHus! SHEPruM B a3pOOHBIX U aHAIPOO-
HBIX ycnoBusx. [Ipixanue u opoxkeHue. A3poOHoe U aHadpoOHOE
JpIxaHue. Bulibl aHa3pOOHOTO JIBIXaHMSI U €T0 3HAYCHUE.

YceTHBIN
ompoc

-|Pasgen 5 — Pa3H000-
pasue MUKpoopra-
HHU3MOB U HX CIIO-

CcO00B JKU3HU.

OO01mue npuHLHKIBEL K1accudukanuu MUKpoopranusmos. [Ipoka-
PHOTHBIE OpraHu3Mbl M UX ocobeHHocTu. CBoMcTBa OakTepuii,
yuuThIBaeMble NpU UX uaeHTuukauuu. [lonstue o Buze, Kyib-
Type u mraMMme Oaktepuil. Criupoxersl. CTpOeHUE CHUPOXET UX
OTINYMS OT Ipyrux O0axkrepuil. OCHOBHbBIE IPEACTABUTENH CITUPO-
xeT. CrniupalibHble U U30THYTbIE OakTepuu. PUKKeTCHM U XJ1aMU-
. OcoOEHHOCTH UX CTPOSHHSI U Pa3MHOKEHHUSL.

Bupycsl, ux ¢opma, pazMepbl, 0COOEHHOCTH XHMHYECKOIO CO-
craBa. JKU3HEHHBI LMK BUPYCOB. Pemponykuus BUpPYcOB Ha
npumMepe 6akreprodara. JIutuueckast ¥ JM30reHHask HHPEKIHSL.

VY cTHBIN
orpoc

-|Pasjen 6 — MHoOTrO-
oOpa3ue crnoco6oB
JKU3HH MTPOKAPHOT.

®oroTpodHble OakTepuu M HX (DOTOCHHTETHYECKHUH ammapar.
Ocob6enHoctu GorocuHTe3a y GoTOTpoHBIX OakTepuil. AHOKCH-
reHubli gorocuntes. [{uanobakrepun. CTpoeHHE MX KIETOK U
MIOJIO’KEHHE B cucTeMe opranu3mMoB. DoTocMHTETHUECKUH ammna-
pat nuanobakTepuil 1 0COOEHHOCTU UX (PoTOCHHTE3a. XEMOCHH-
Te3upyromue 6akrepun. Ix ocHOBHBIE Tpynibl. MexaHH3M XeMo-
cunte3a. Padotsl C.H.BuHorpaackoro no u3y4eHuo XeMOCHHTE-
3UPYIOUINX OAKTEPHH.

Y cTHBIN
orpoc

-|Pazgen 7 — Yuactue
MUKPOOPTaHU3MOB
B KPyTrOBOPOTE OC-
HOBHBIX OHOI€H-
HBIX DJIEMEHTOB.

Kpyrosopor yrmepoma B npupoxe. llemmrono3opasnararomue
Oakrepu. MeraHOreHHble OakTepud. MHUKpPOOHOIOrHUYECKOe
OKHCJIEHHE COEJUHEHHUM cepbl (POTOCHUHTE3UPYIOLIUMH U XEMO-
CHUHTE3UpyIoIMMHU OaktepusMu. BoccranoBnenue cynb(aTtoB
MHKPOOPraHW3MaMH, €ro INpUYMHBI U 3HadeHue. Kpyrosopor
CEpBI B IPUPOJIE.

Y cTHBIN
orpoc

-|Paznen 8 — Mukpo-
OpraHu3Mbl KPYyro-
BOpOTA a30Ta B
ouocdepe.

KpyroBopot a3ora B mpupoge. AMMOHUGUKALIUS U MUKpPOOpra-
HU3MBI, ee BbI3biBarone.  Hutpudukanus u BbI3bIBAIOLINE €€
Mukpoopranu3mel. Padoter C.H.BuHOTpaackoro mo BBIJEICHHUIO
HUTpUUKAaTOpOB. [leHuTpuduranus. Y cioBus pa3BUTHs, Mexa-
HU3M U BO3MOKHOCTU €€ YCTpaHEHUSs, IPAaKTUYECKOE HCIOIIb30-
BaHue. Mukpobuosiornyeckas (ukcaius aTMoc(epHOro as3oTa.
CB00OTHOKMBYIIIME aHAIPOOHBIE U a3pOOHBIE a30TPHUKCATOPHI U

Y cTHBIN
orpoc




ux xapakrepuctuka. KiyOeHbKOBbIE OaKkTepuu, MX XapaKTepH-
CTHKA, B3aHMOOTHOUIECHUS C PACTCHHUSIMH.
9.|Pasznen 9 — OcHOBBI |MeTO/IbI UCCIIEAOBAHMS MUKPOQIIOpHI BOAbI. TpeOoBaHMs K OT-| YCTHBINA
BOJIHOM MUKPO-  |60py mpo6 Bojabl. Mukpodiiopa MpecHbIX U MOPCKUX BOJ0OEMOB.| ©MPOC
Oouonoruu u 6Mo- |DKOJOTHS BOJHBIX MUKPOOpPraHu3MoB. [IpumMecu u 3arps3HeHus
TEXHOJIOTUH npupoHbIX BoA. CaMOOUHILEHUE BOJAbI, MUKPOOHOIOTHYECKHE
OUYNCTKHU BOJ. MPOIECChl IPU OYMCTKE CTOYHBIX BOJA M CHOCOOBI, YBEINYHBAIO-
IMX UX 3PPEeKTUBHOCTb. MeTo/bl OYUCTKH CTOYHBIX BoJ. Mc-
10JIb30BaHUE MUKPOOPIaHU3MOB 1IMKJIA a30Ta B YCTPOMCTBAaX 3a-
MKHYTOTO BOJOCHA0KEHUS MPHU KYyJIbTUBUPOBAHUM TI'MJIPOOHOH-
TOB
2.3.2 3aHATHSA CEMHUHAPCKOI0 THIA.
3aHATUS CEMUHAPCKOT0 TUIIA — HE IPEYCMOTPEHBI
2.3.3 JlabopaTopHbIe 3aHSITHS.
®opma
Ne HaumeHnoBaHue 1a00paToOpHBIX paboT TEKYILETo
KOHTPOJISI
1 3 4
1. |MuKpOCKOIMYECKHE METO/IbI MCCIIEOBaHMs. 3HAKOMCTBO € pab04nM MECTOM
¥ PEKUMOM paboThl B MUKPOOHOJIOrHYECcKOd naboparopun. Mukpockonus| Komioksuym
rOTOBOI'0 OKpPALIEHHOTO MperapaTa — Ma3Ka JPOXkKEH ¢ IPUMEHEHHEM CyXOn Nel
U UIMMEPCUOHHOM CUCTEM.
2. |lIpaBuna oOpaieHus ¢ KyJabTypaMH MHUKPOOPraHM3MOB. 3HAKOMCTBO C OC-
HOBHBIMM aHUIIMHOBBIMU KPACUTENISIMU Ul OKPallMBaHUS MUKPOOPraHus-| Koamoxksuym
MoB. [IpuroroBienue nmpenapara-mMaska, OKpalidiBaHUE €ro MPOCTHIM CIOCO- Nel
060M M MUKPOCKOIHS.
3. |CnoxxHble MeTo/bl OKpacku. Mopdosorust MUKpoopranu3mMoB. Okpacka 1o
I'pamy ¢ mpuMEHEHHEM KOHTpOJIEH. 3HAaKOMCTBO C OCHOBHBIMH (hopmMamu| KommokBuym
Oaktepuii. Okpacka mo ['pamy craduiiokokka, capiUHbI, MOHOOAKTEpHUH, Ne2
CTPEeNTOOAIIUIITBI.
4. |U3ydyenue MOpQOJIOTHUM MUKPOCKONHUYECKUX TPHUOOB. MUKpPOCKONMHYECKOE
U3Y4EHUE KOJIOHUHI ¥ CTPOEHUE OPTaHOB CIIOPOHOIIECHUS IIPEACTaBUTENEN PO-| KomoksryM
noB Mucor, Aspergillus, Penicillium. N3yuenue ocobeHHOCTEH CTpOSHUS MU- Ne2
LeJINSI Pa3IMYHbIX IPEICTaBUTENIe MUKPOCKOIINYECKUX IPUOOB.
5. |CrpoeHne MUKpOOHOH KIIETKHU. BKJIIFOUEHUSI MUKPOOPIaHU3MOB. CIIeLIUaIbHbIE
meTonbl okpacku. Okpacka cnop no Kneiiny. CnocoOsl BeisiBlIeHHs Kancys| Komioksuym
O6aktepuii MeTogqoM AHTOHU. Brmrouenust Oakrepuii. Okpacka 3epeH BOJIO- Ne3
TUHA.
6. |MeTozbl KyJIbTHBUPOBaHUA MUKPOOPraHU3MOB. METO/IBI CTEpUIN3ALUH. T10-| KomokBuym
CEB BO3/yXa 0CaJ0YHBIM METOJIOM. Ne3
7. |KynbTypanbHble CBOMCTBa MUKPOOPTraHU3MOB. BhijieieHue YiucToil Kyib-
TYpBI U3 MUKPOQIIOphl Bo3ayxa. [locTaHOBKA OMBITAa O HAKOIJICHUIO aHA3- KOH?IZBHYM
POOHBIX MUKPOOPTaHU3MOB. *
8. |MeTopI BeIIEIIEHNS YUCTHIX KYIbTYP MUKPOOPTaHU3MOB. V3ydyeHune aHas-
POOHBIX MEKPOOpPraHu3MoB. [10CcTaHOBKa OIBITOB 10 HAKOIUIEHUIO aMMOHU- | KoJIoKBHyM
bunupyromux, HUITpUGUIUPYIOUUX U CyIbhaTpeIyIUpYIOIIUX MUKpOOpra- Ne4
HU3MOB.




9. |llpeBparmieHue a30TUCTHIX BEIIECTB B MPUPOJIE TIPU YIACTHH MUKPOOPTaHU3-
MOB — aMMOHU(DHIMPYIOIIHE MUKPOOPTaHU3MBI. [locTaHOBKA OIBITA 11O Kosnoksuym
HAKOIUJICHUIO JICHUTPUDUIIUPYIOIINX, a3POOHBIX U aHAIPOOHBIX IEJUTIOJI030- Ned
pasziararoumx MUKpOOPTaHU3MOB.

10. |U3yuenue nenutpucukatopoB Ha cpene I'mipras. [loctaHoBka ombiTa 1O
HAKOIIJICHUIO CBOOOTHOKHMBYIIHUX a3POOHBIX U aHaPOOHBIX a30TPHUKCATOPOB. KOHJ?S.)OKSBHYM
[TocTaHOBKa OTIBITA IO HAKOIIJICHUIO OaKTEpHUil LIMKJIIA CEpBbI. B

11. |M3yuenne cBOOOAHOKUBYIMX U CUMOMOTHYECKUX a30ThuKcaTopoB. [locra- | Komnoksuym
HOBKA OIIbITA 110 HAKOTJICHUIO THOHOBBIX OaKTEepHil. Neb6

12. |[IpeBpaienne BemeCcTs B IPUPOJIE NPH yIaCTHH MUKPOOpranu3MoB. Hutpu- | Komnoksuym
¢bukaropbl. A3poOHBIE LEIUTIOI030pa3pyIIAI0IINEe MUKPOOPTaHU3MBI. Neb6

13.|Anaspo0Hble LELTI0I030pa3pyIIaloIMeE U a30TPUKCUPYIOIIUE MUKpoopra- | Komnoksuym
HU3MBIL. Ne7

14. Mukpoopranu3Msbl, OKHCISIOMKE cepy. MUKPOCKOIHs cepobaKkTepHii ¢
HAaKOMUTEIbHOU KYJbTYpbl BUHOrpaaCcKOro B pa3aaBi€HHOM KaIjie U ¢ KostokBuym
OKpacKoi BOAHBIM (hyKCcHHOM. M3ydeHne THOHOBBIX OaKTEpUil U3 HAKOIIH- Ne7
TEJIbHOU KYJIbTYPBI.

15. |@oToTpodhHpie GakTepuH, OKUCIAIONIME COEIMHEHHs cepbl Ha cpene Ban-| Komnoksuym
Hunsa. bakrepun, BoccranaBnuBaroiue cyiabdat Ha cpene [locrreiira. No§

16. |KonnvecTBennsblii yuer O6akTepuii B BOAHBIX 00bekTax. Mukpobronoruue- | Komnoksuym
CKMI1 aHaJIU3 BOJIBI METOJIOM Pa3BE/ICHUM. Ne8
17.|KonuyecTBeHHBIN y4eT OaKTepHil B BOJHBIX 00bEKTaX. YUeT pe3yiabTaToB KomnokBrym
nocesa 1o Koxy. Ne9
18.|00630p npoiineHHOro Marepuana u NpoBeieHre 3a4eTa KonnokBuym

10 BOIIpOCaM
K 3a4eTy
2.3.4 KonTpoJupyemasi camocTosiTeJibHasA padora cryaenTos (KCP)
Ne | HaumenoBaHue pa3- | Henu u 3agauu 3ansarust | Heau u 3agaun KCP | Tpynoemkocts (CemecTp
JeJia ¥ TeMbl 3aHATHSA (4acoB)
1 | Pazgen 7 — Yuactue Ponb Mukpooprann3MoB | AHaaM3 OCHOBHOM 2 3
MHKPOOPraHnu3MOB B B INI00AJIBHBIX T'€OXHMH- yqe6Hoﬁ n A0II0JI-
KpyroBopoTe€ OCHOB- YECKUX ITUKIIax. prro- HUTEIbHOU JIMTepa-
HbIX OWOTEHHBIX 3Je- | BOPOT yIiiepona, cepel 1 | Typsl. I[loaroroBka
MCHTOB JKCJIC3a B FI/II[pOC(l)epe n OTBCTOB Ha BO-
MIPUPOJIE B LIETIOM. MPOCHl  KOJUIOKBHU-
yma Ne7
Paznen 8 — Mukpoop- | MukpoOuonornaeckre AHanu3 OCHOBHOM 2 3
TaHU3MBbI KPYTrOBOPOTA | MPEBpaIIeHHs COeANHe- | y4eOHOU | IIOToI-
azora B Ouocdepe HUH a3oTa B Owocdepe. | HUTEIHHOH JUTEpa-
Azordukcanys, aMMoHH- | Typbl. [loaroroka
¢ukanus, HUTpUHKa- | OTBETOB HA  BO-
oy, ZICHI/ITpI/I(bI/IKaHI/ISI. IpoOChl  KOJIJIOKBH-
yma Ne8

2.3.5 IlpumepHasi TeMaTHKAa KYPCOBBIX padoT (IPOeKTOB)
KypcoBble paboTbl — He MpeyCMOTPEHbI

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 0O0eceYeHus AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCcH M0 JUCUMUILIMHE (MOTYJII0)




Ne Bun CPC

[Tepeuensb yueOHO-METOIUIECKOTO 00ECIICUCHHSI TUCITUTUIUHEI T10
BBITIOJTHEHUIO CAaMOCTOSITETIbHOM paboThl

1 2

3

IToaroroBka K ycr-
HOMY OIIPOCY, KOJUIO-
KBUYMY, HaIllUCAHUIO

pedepara

CTO 4.2-07-2012 Cuctema MeHeKMeHTa kayecTa. OOmme
TpeOOBaHUS K MOCTPOCHUIO, U3JI0KEHUIO U OPOPMIICHHIO JIOKY-
MEHTOB y4ueOHOI1 nesrenbHocTH. — [lepensnanue. Benen B3amen
CTO 4.2-07-2010. [Jara BBex. 27.02.2012 — Kpacnosipck: CDY,
2012. - 57 c.

MCTO,I[I/ILICCKI/IG YKa3aHHA 110 OpraHru3alun CaMOCTOATEIbHON pa-

OHMOJIOrMH U OMOTEXHOJIOTHH.

OOTHI CTYJIEHTOB, YTBEPKICHHbIE Kadeapoil TeHETUKU, MUKPO-

Y4eOHO-MEeTOIUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaroIIUXCs U3
YHUCJIa MHBAIHUIOB U JIUI] C OTPAaHUYCHHBIMHA BO3MOXKHOCTAMH 370poBbs (OB3) MoryT npeaocras-
JAThCS B popMax, aAanTUPOBAHHBIX K OTPAHUYCHUSM UX 3J0POBbs U BOCHPUATHS HH(OPMALIUU:

JList vt ¢ HapyIIEHUSIMH 3PSHHUS:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUQTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

J1jig U1 ¢ HapYIICHUSMHU CIyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JList i1l ¢ HapyIIeHUsIMH OTIOPHO-/IBUTATEILHOTO afrmapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOI'O IOKYMEHTA,

JlaHHBI MepedeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTUHTEHTa 00Y-

Haromuxcs.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH.

ITpu peanu3zanuu yueGHON pabOTHI IO OCBOEHUIO Kypca "MUKpoOHOoIoTrHs" UCTIONb3YIOTCS
COBpEMEHHbIE 00pa30BaTENIbHBIE TEXHOJIOTUU:

I/IH(bOpMaIII/IOHHO'KOMMYHI/IK&HI/IOHHI)I@ TEXHOJIOI'UH,
IMPOCKTHBIC METO/AbL 06y‘-IeHI/I$[;

UCCIIeIOBATEIILCKIE METO/IbI B O0YUCHHU;
pobieMHOe 00yueHue

Cemectp | Bun 3ans- | Ucnonb3yeMble MHTEpaKTUBHBIE 0Opa3oBareibHble TexHO- | Komu-
s (JI, | morun YECTBO
JIP, 113) 4acoB
3 JIP PaboTa B MaJIbIX Ipynnax c 1efbio 00CyKIeHUs OTBETOB Ha | 12

MPEUIOKEHHBIE JUISI CAMOCTOSTENTbHOU pabOTHI BOMTPOCHI 110
TEME 3aHATHS.

KonTponmmpyemsie mperoiaBaTesieM TUCKYCCHH 110 TEMaM:
1. Mukpoopranu3Mbl-BO30yAUTENN 3a00JI€BaHUN PHIO.

2. bruoreoxuMn4eckuii IUKII a30Ta.

3. buonpenapatsl 1 y1o0peHus JUIsl UCTIOIb30BaHUs B aKBa-
KYJIBTYpE.

4. MuKpOOpraHu3Mbl B IepepabdOTKe OTXOJ0B M OUHCTKE
CTOYHBIX BOJI.
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5. Kononka BuHorpaackoro kak uMHUTanusi OuoreoneHosa
MEJKOBOJHOT'O IIPECHOTO BOAOEMA.

IloaroroBka cTyAeHTaMU MYJIbTUMEIUWHBIX NPE3CHTALUI
10 TEMaM:

— Mopdonorus MUKpOOPTaHU3MOB U METOBI €€ U3Y-
yeHus. MeTo bl MUKPOCKOIIHH.

— Crpoenue MukpoOHO# kieTku. CrienuaabHbIe
CTPYKTYpHI KJIETKH. [IpocThIe U CII0KHBIE METOBI
OKpacKH CIIOp, KarncyJs U BKIIOYCHHUH y OaKkTepuil.

— MeToap! KynbTUBUPOBAaHUS MUKPOOPTaHU3MOB.
IInrarensHble cpeabl. MeToasl CTEpUIA3ALUN.
Mukpodiopa Tena yesnoBeka.

— Muxkpodiopa ruapo6nonToB. KonnuecTBeHHBbIH
y4eT MUKPOOPTraHU3MOB.

— Pa3nooOpa3us Gpusnonornyeckux rpymnn Oakrepuit
B BOJl0OeMax. AHa3pOOHbIE MUKPOOPTraHU3MBI.

— KpyroBopot azoTcoaep:kamiux BELIECTB B BOJOEME
IIPU Y4aCTUU MUKPOOPTraHU3MOB.

— AspoOHbI 1 aHA3POOHBIN KPYrOBOPOT YIiiepoia B
BOJIOEME Ha IPUMEpE Pa3I0KEHUsI U MUHEpaIn3a-
LUU LEIITH0I03bI.

— Mukpoopranu3mbsl B OHOTEXHOJOTHIX OYHCTKH
BOJIbI IIPHU KYJIbTUBUPOBAHUH I'MJIPOOHOHTOB.

Wtoro 12
Jnst v ¢ OrpaHM4EeHHBIMA BO3MOXKHOCTSIMHU 370pPOBBbS IIPELYCMOTPEHA OpraHU3aLMs
KOHCYJIbTAllMM C UCIIOJIb30BaHUEM JIEKTPOHHOH MOYTHI.

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHO
aTTeCcTaAlNU.

4.1 ®oHA OLIEeHOYHBIX CPEACTB /ISl IPOBeIeHUs TeKYyIero KOHTPOJIA.

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS (DPPOHTAIBHO HA KAXKAOM 3aHIATUU JUIS
oTpezieNieHUs] TEOPETUUECKON MOArOTOBKH K J1a00paTOpHBIM paboTaM B BUJIE YCTHOT'O OIIpOca, KO-
TOPBIN OLIEHUBAETCS MO MATHOAIIBHON IIKae, a TAaKXkKe ¢ TOMOIIBIO T0KIa 0B U KOJJIOKBUYMOB.

Ilepeyenb BONPOCOB /1JIS YCTHOTO KOHTPOJISAA 3HAHUI CTY1€HTOB:

Tema 1: MukpoOuosorust Kak HayKa: HCTOPHSl, MeCTO M POJIb B COBPeMEHHOii OnoJsiorum,
CTPYKTYpa. Boinaomuecst ydeHbie-MuKpoOuoJioru. Mcropust pasBuTHsI MUKPOOHOIOTHY -
CKMX NpeacTaBJeHUH U METO/10B.

Bonpoce! 1 MoAroTOBKH:

1. Ilpeamer u 3agaun MUKpOOHOJIOTHH, €€ MECTO U POJIb B COBPEMEHHOW OMOJIOTHH.

2.  Juddepenunanuss MUKpOOHOIOTMUECKONW HAYKH TIO LeNIsAM M 00beKTaM uccienoBanus. Oc-
HOBHBIE Pa3/1€Jbl MUKPOOUOJIOTHH.

3. OtkpsiTHE MUKPOOOB JIEBEHI'YKOM U paOOTHI MEPBBIX UCCIEI0BaTEIeH MUKPOOPTaHU3MOB.
4. Jlym [lactep u ero 3HaueHue B pa3BUTHUU MUKpoOuosnoruu. Padots! [lactepa no uzydenuo
Oose3Hel BUHA U MUBa. Perienue Bonpoca 0 caMo3apokIeHUH )KU3HU. Y4YeHue o Opoxenuu. Paz-
pabotka [lactepom HaydHBIX MPUHIMUIIOB MPOMUIAKTUKA HMHPEKIHNOHHBIX 3a00JI€BaHUH.

5. Pobepr Kox u ero 3nauenue B pa3BUTUN MUKpoOuosoruu. 3uayenue pador P.Koxa ams paz-
BUTHUSI MUKPOOHOJIOTUYECKON TEXHUKH.

6. W.J1.Me4HUKOB U €ro BKJIa/ B pa3BUTHE MUKPOOHOJIOTUU U uMMyHoJoruu.. JI.V.1IBaHOBCKU
— OCHOBOIIOJIOKHHUK BUPYCOJIOTHH.
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7. OcHOBHBIE dTanbl pa3BUTHUsA 001Ier Mukpooronoruu. Padborer C.H.Bunorpanckoro, M. beii-
epuHka, B.JI. OMensHCKOro u Ipyrux uccienoBaTesnei.

Tema 2: CTpoenue MUKpPOOHOii kieTku. LluTosiorust mpokapuor.

Bonpocs! 1t moAroToBKH:

1. TIpokapHOTHBIC U 3YKaPHUOTHBIE MUKPOOPTAHU3MBI; CXOJICTBO U OCHOBHBIC PA3IHUMSI.

2. Pa3zmepsl u popma OakTepHabHBIX KiIeTOK. OOIIas XxapakTepuCcTHKa CTPOSHUS OaKTepHualib-
HOU KJIETKH.

3. Kierounas crenka 6akrepuii. CTpoeHne, XUMHUYECKHI COCTaB, (DYHKIUHU KIETOUHON CTCHKH.

[TpoToruiacTsl ¥ METOBI UX NOTy4YeHUs1. L-popmbl GakTepHii.

4. Ciu3UCTBIE CIIOU, KATICYJIBl M YeXJIbl y OakTepuil. X XUMHUYECKUI COCTaB M 3HAYCHHE.

5. XKryruku y Oakrepuil pasmepsl, popma, CTPOCHHE, YUCIIO U B3aMMOpacIojiokeHue. Mexa-
HU3M JIBIDKCHHS )KTYTHKOB. Bopcunku (pumOpun), ux oTimmuus u pyHKIHH.

6. ILlurormmazmarmueckas MmemOpana. Ee xumuueckuii coctas, crpoenue, pyHknun. BHyTpukie-
TOYHBIC MEMOpPaHHBIC CTPYKTYPHI Y OaKTepUil U UX (QYHKIIHH.

7. Pubocombl OakTepuil, UIX CTPOCHHE, XUMHUECKUN cocTaB, GyHKIUU. CyObeAUHULIBI PUOO-
com. [lTonucomsl.

8. OcoOeHHOCTH CTPOEHUS SAEPHBIX SKBUBAICHTOB y OakTepuil. bakTepuanbHas Xxpomocoma u
ee ctpoerne. OTaNUus HyKJICOUI0B OaKTepuid OT siaep SyKapuorT. [Ima3mMuab.

9. DOwupocnopsl u Apyrue mnokosuecss Gopmbl OakTepuil. CTpoeHUe 3HI0CTIOP U MPOIECC UX
(dopMupoBaHus. 3HaYEHUE SHIOCIOP y OaKTEpUid.

Tema 3: PocT 1 pasMHOKeHHe MUKPOOPraHu3MoB. Biusinue abuornyeckux paxkropos.
Bonpoce! i oAroTOBKH:

1. Twumbl nuTaHUA y MEKPOOPTaHU3MOB. AyTOTpOo(BI U reTepoTpodbl. THrbl ayToTpodHOro mu-
TaHust. POTO- U XeMOayTOTPOQBI.

2. VcTOYHMKH yriIepoaHOTO M a30THOTO MUTAHKS Y MUKPOOPTraHU3MOB. DakTOpBI pocTa.

3. OcHOBHbIE THUIBI NMUTATEIbHBIX CPEl, NPUMEHIEMBbIX B MUKpoOHOnoruu. [IpyHIMIBl KOH-
CTPYUPOBaHUS MUTATEIbHBIX CPE.

4. BnusHue Temneparypsl Ha pocT 6aktepuil. Mcrnonb30BaHue BBICOKUX TEMIIEpATyp Ul CTe-
punmsanuu. Metoasl crepunuzanuu. [lacrepuzamnus.

Tema 4: OcHoBbI OMOXMMHUH U (PU3HOIOTHH IPOKAPHOT.

Bonpoce! 1 NoAroTOBKH:

1. DOueprernueckuil 0OOMEH U €ro CBA3b C KOHCTPYKTUBHBIM. OCHOBHBIE 3Talbl pacllEIICHUS
YTJIEBOZOB.

2. OtHomeHne MUKpOOOB K kuciopoxay. [lyTu momydeHust SHEpTHH B a9pOOHBIX U aHAYPOOHBIX
YCIIOBUSX.

3. pixanue u 6poxenne. A>poOHOE M aHAIPOOHOE IbIXxaHue. Buasl aHadpoOHOTO ABIXaHUS U
€ro 3HaYeHHE.

Tema S: PasHooOpa3ne MUKPOOPIaHM3MOB H MX CIIOCO0OB KM3HH.

Bompocs! 115t moArOTOBKH:

1. OOume mpUHIUIBI KIACCU(PHUKAIMU MHUKPOOPTaHU3MOB. [IpokapruoOTHBIE OpraHU3Mbl U UX
O0COOEHHOCTH.

2. CaoiicTBa 6aKkTepHii, yuuThIBaeMble NpH UX ujaeHTU(UKanuu. [loHsaTHe o BUIe, KyIbType U
mTamme OaKkTepuil.

3. Cnupoxertsl. CTpoeHHE CIUPOXET UX OTIIMYMS OT APYrux Oakrepuil. OCHOBHBIE MPEICTaBH-
Tenu crnupoxeT. CniupanbHble U U30THYThIE OaKTEepHH.

4. Puxxercuu u xsamMuand. OCOOEHHOCTH UX CTPOCHUS U Pa3MHOXKEHHUS.
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5. Bupycsl, ux hopma, pazmMepbl, 0COOCHHOCTH XUMHYECKOTO cocTaBa. JKU3HEHHBIN UK BUPY-
coB. Penponykiust BupycoB Ha npumepe Oakrepuodara. Jlutuueckast u mM30reHHast HHPEKIus.

Tema 6: MHorooopa3ue crnoco00B »KU3HU MPOKAPHUOT.

Bonpocs! 1t moAroToBKH:

1. ®ororpodusie GakTepun U Ux GpoTocuHTeTHUECKUH anmnapaT. OcobeHHOCTH (HOTOCHHTE3A Y
dboToTpodHBIX OakTepuil. AHOKCUTEHHBIN (POTOCUHTE3.

2. Uwmano6Gaxrepun. CTpoeHHE UX KIETOK H MOJIOKEHHUE B CHCTEME Oprann3MoB. DOTOCHHTETH-
YeCcKUH anmapaT HHaHoOaKTepuil 1 0COOEHHOCTH UX (POTOCHHTE3A.

3. XemocuHTesupyromue 6aktepun. X ocHOBHBIE rpynibl. MexaHn3M xeMocHuHTe3a. PaboThI
C.H.Bunorpaackoro 1o u3y4eHHI0 XeMOCHHTE3UPYIOIINX OaKTePHIA.

Tema 7: YyacTue MUKPOOPraHUM3MOB B KPYTOBOPOTE OCHOBHBIX OMOreHHBIX 3JIEMEHTOB.
Bomnpocs! 115 noAroTOBKU:

1. Kpyrosopot yriaepoaa B npupoe. Llenmtono3opaznaratoniue 6akrepun. MeraHoreHHble Oax-
TEPUHU.

2. MukpoOHoI0rH4ecKoe OKUCIEHUE COSAMHEHHI cepbl (POTOCUHTE3UPYIOIIUMHU U XEMOCHHTE-
3UPYIOIIUMH OaKTEPUSIMH.

3. BoccraHoBienue cynb(paToB MUKPOOpPraHM3MaMH, €ro MpUYHMHbI U 3HaueHue. KpyroBopor
CepbI B IPUPO/IE.

Tema 8: MukpoopranusMbl KPpyropopora a3ora B 6uocgepe.

Bonpocs! 115 moArOTOBKH:

1. Kpyrosopot a3ora B npupoje. AMMOHU(DUKAIMS U MUKPOOPIaHU3MBbI, €€ BbI3bIBAIOLIHE.

2. Hurpucdukanus u BeI3bIBaOIIKE ee MUKpoopranusmbsl. Pabotslr C.H.Bunorpaackoro mo Bbl-
JeNICHUIO HUTPU(HUKATOPOB.

3. Jenutpudukainus. YciaoBus pa3BUTHs, MEXaHU3M U BO3MOXXHOCTH €€ YCTpPaHEHHs, TPAKTH-
YeCKOe HCIOJIb30BaHHE.

4. Muxkpobuonorudeckas ukcamus atMmochepHoro azota. CBOOOIHOKUBYIIE aHAYPOOHBIE U
a’poOHbIE a30T(PUKCATOPHI U UX XapaKTEPUCTHKA.

5. KiyGenbkoBble OaKkTepuu, UX XapaKTEPUCTHKA, B3AMMOOTHOUICHHUS C PACTEHUSIMH.

Tema 9: OcHOBBI BOJHOI MHKPOOHOJIOTHH.

Bonpocs! 11st MOATOTOBKU:

1. Meronasl uccnenoBanust MUKpoQIIopsl Bojibl. TpeboBaHus K 0TOOpPY POO BOJBI.

2.  Muxpodnopa IpecHBIX U MOPCKHX BOJIOEMOB.

3. DKoJOorust BOAHBIX MUKPOOPTraHU3MOB.

4. TlpumecH u 3arps3HEHUS TIPUPOIHBIX BO/I.

5. CamooumIieHHe BOJIbl, MUKPOOHOJOTHUECKUE MPOLIECCHl IPU OYMCTKE CTOUHBIX BOJA U CIO-
cOOBI, YBEIIMYUBAIOLIUX UX 3PPEKTUBHOCTD.

6. MeToabl OYMCTKH CTOUYHBIX BOJI.

7. Hcnonp3oBaHrWE MUKPOOPTaHU3MOB IIMKIIA 230Ta B YCTPOHCTBAX 3aMKHYTOT'O BOJIOCHA0KEHUS
IpU KyJIbTUBUPOBAHUU THAPOOMOHTOB

Bomnpocsl K KOJUIOKBUYMaM

KonnoksBuym 1. Tema: UcTopust pa3BuTHS MUKPOOHOJIOTHYECKHX NMPEACTABJICHUN H METO-
JO0B. OcHOBHBIE paﬁoTbl BbIJAKOIIUXCH YYCHDBIX.

Bompocs! 1151 TMCbMEHHOTO OTBETA!

[Tpeamer u 3agaun MUKpOOMOJIOTHH, €€ OCHOBHBIE pa3zeiibl, MECTO U POJb B COBPEMEHHOM OHO-
jorud. [ naBHbIe HaNIpaBIEHUs Pa3BUTHS COBPEMEHHON MUKPOOHOIOTHU: (PU3UOTOTHUECKOE, IKO-
JIOTMYECKOE, MOJIEKYIIsipHO-TeHeTndYeckoe. [lonoxkeHnne MUKpOOpPraHu3MOB — 0OBEKTOB MHUKpPO-
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O6uonoruu B xkuBOU mpupoze. OTKpbITHE MUKPOOOB, paOOThI IIEPBBIX UCCIIEA0BATEIEH MUKPOOP-
ranu3moB. Jlyu [lactep u ero Bkiaj B pa3Butue Mukpoouonoruu. Podept Kox u ero 3nauenue B
pa3sBUTHU MUKpOOHOsIoruu. OCHOBHBIE ITAlbl pa3BUTHL 001Ie MUKPOOHOJIOTHH.

KonnokBuym 2. Tema: Mopdosiorust 1 iMTOI0THS NPOKAPUOT. YJIbTPAMUKPOCKONINYECKOe
CTPOEeHUE MUKPOOHOH KJIETKH.

Bompocs! 1151 1MCbMEHHOTO OTBETA!

[{utonazmMaTuyeckas MeMOpaHa: XUMHUYECKHUI COCTaB, cTpoeHue, GyHKIMKU. BHyTpuKkieTouHsle
MeMOpaHHBbIE CTPYKTYpHl y OakTepuit M ux ¢yHkuud. KierouHas creHka OakTepHii: cTpoeHHe,
XUMHUYECKHH cocTaB, PyHKIUH KIETOYHOH cTeHKU. CIM3UCTBIE CII0U, KalCyJibl U YeXJIbl y OaKTe-
puii. XKXryrtuku y 6akrepuii pasmepsl, popma, CTPOSHHUE, YHCIO M B3aUMOPACIIONOKEHHE, MeXa-
HU3M JIBI)KEHUS )KT'YTUKOB. PHOOCOMBI GakTepuil, X CTpOCHHE, XMMUYECKUH cOCTaB, (DYHKIIUH,
cyobenuanibl. OCOOCHHOCTH CTPOCHUS SIIEPHBIX SKBUBAJICHTOB y OAKTEPHIA.

KoanokBuym 3. Tema: Bausinne abnornveckux (pakTopoB Ha POCT M PA3MHOKEHUE MUKPO-
opranu3moB. KyibTHBHpOBaHHEe MUKPOOPTraHU3MOB.

Bonpocs! U1 MICEMEHHOTO OTBETA:

Aytotpods! u rereporpodsl. Tunsl ayrorpoduoro nutanus. Poro- u xemoayrorpodsl. crou-
HUKH YIJIEPOJHOIO ¥ a30THOI'O MUTaHUS Y MUKPOOPraHu3MoB. PakTopel pocta. OCHOBHBIE THIIbI
MUTATENBHBIX CPEl, MPUMEHSEMBIX B MUKPOOHOIOTHH. [[pUHIMITEI KOHCTPYHPOBAHUS TUTATEb-
HBIX cpell. Binsinue TemnepaTypbl Ha pocT OakTepuil.

Konnoksuym 4. Tema: OcobeHHOCTH MeTa00/1M3MA IPOKAPHOT.

Bonpocs! 11 MICEMEHHOTO OTBETA:

OTtHoweHne MuUKpoOoB K Kucinopoay. [lytu nomyuenus sHepruu B a3poOHBIX ¥ aHa3POOHBIX yCII0-
BusiX. Jlpixanue u OpoxeHue. A3poObHoe U aHadpoOHOe JbIxaHue. Bupl aHa3pOOHOT0 IbIXaHUs U
€ro 3Ha4yeHHUe.

KosnokBuym 5. Tema: MopdopyHKIIHOHAIBbHOE Pa3HOOOpPa3He MUKPOOPTaHNU3MOB.
Bompocs! 1151 1MCbMEHHOTO OTBETA!

CoiicTBa OakTepui, yuuThIBaeMble Ipu UX uaeHTUGUKanuu. OOLe NPUHLIKIIBI KiIacCUpUKaUN
MUKpoopranu3MoB. [loHsTre o Buae, KynbType U mramme 0akTepuii. CimpanbHbie U U30THYTHIE
6axkrepun. CTpoeHUE COUPOXET UX OTIIMYMS OT IPYTUX OaKTepuil, OCHOBHbIE IPEACTABUTENH CIIH-
poxeT. Pukkercuu 1 XxJlaMu1H, OCOOEHHOCTH X CTPOCHHUS U pa3MHOXeHHs. Bupycsl, ux ¢popma,
pa3Mepbl, OCOOEHHOCTH XHMHYECKOTO0 COCTaBa, PEMpOAYKLHUS BHPYCOB Ha MpuMepe Oakre-
puodara.

Konnoksuym 6. Tema: MHoroodpasue 3k0J10ru4eCKUX HUII H CIIOCO0OB KU3HHU POKAPHOT.
Bompocs! 1151 nMCbMEHHOTO OTBETA!

®dotorpodHble OakTepuu U UX QoTocuHTeTHYecKUi annapaT. OcobeHHocTH hoTocuHTe3a y ¢o-
TOTpOpHBIX OakTepuil. AHOKCUTeHHBIN (poTocunTe3. [{lnanobakTepun. CTpoeHHEe UX KIETOK U T0-
JIOXKEHHE B cucTeMe opraHu3mMoB. DOTOCHHTETHUECKUH anmapar [iHaHo0aKkTepuil 1 0COOEHHOCTH
ux QorocuHTe3a. XeMOoCHUHTE3Upyromue 6akrepun. VX ocHOBHBIE Ipyninbl. MeXaHu3M XEeMOCHH-
te3a. Pabotel C.H.BuHOrpaackoro no u3y4eHuo XeMOCUHTE3UPYIOIIUX OaKTepuid.
KoanokBuym 7. Tema: MukpoopranusmMbl B KpyroBopoTrax yrjiepojaa u cepbl. A9poOHblie U
aHa’poOHbBIE IMYTH.

Bompocs! 1151 nMCbMEHHOTO OTBETA:!

Kpyrosopot yrnepona B npupoje. Llemntono3zopasnaratomue 6akrepud. MeTaHOreHHbIe OakTe-
pun. MUKpOOHOIOTHYECKOE OKUCIIEHUE COeTMHEHUH cepbl (POTOCUHTE3UPYIOIUMHU U XEMOCUHTE-
3upyrouMu 6aktepusiMu. BoccraHoBieHHe Cynab(haTOB MUKPOOPIaHU3MaMH, €ro MPUYMHBI U
3HaueHue. Kpyrosopor cepsl B mpupo/ie.

Koanoksuym 8. Tema: Kpyrosopor azora B 0uocdepe.

Bonpocs! /1 MucbMEHHOTO OTBETA:

Kpyrosoport azota B npupojie. AMMOHHU(UKALIUSA 1 MUKPOOPTraHU3MBI, €€ BbI3piBatone.  Hur-
puduKanus 1 BeI3bIBaloOIINe ee MUKpoopranu3Mel. PadboTtsl C.H.BuHOrpaackoro no BbIIEIEHUIO
HUTpUUKATOPOB. [leHuTpuduranus. YciaoBus pa3BUTHs, MEXaHU3M U BO3MOXHOCTH €€ ycTpa-
HEHUs, MPAKTHYECKOE MCTOoJIb30BaHNEe. Mukpooromornueckast ¢pukcamusi atTMochepHOTo azoTa.

14



CB0OOTHOXKMBYIITE aHAZPOOHBIC M adPOOHBIE a30T(PUKCATOPHI M UX XapakTepucThka. KiyOeHb-
KOBBIC 6aKTepI/II/I, HX XapaKTCPUCTHKA, B3AUMOOTHOLICHUS C PACTCHUAMU.

KouanoxkBuym 9. Tema: MukpoOuo0J10rusi BOJbI.

BOHpOCBI JJIs1 IMCBMEHHOT'O OTBETA:

Muxkpodiiopa MpecHbIX M MOPCKUX BOJOEMOB. OKOJIOTUS BOJHBIX MHUKPOOPTaHU3MOB.
CaMOO‘H/IH_[eHI/IC BOJHBI, MI/IKpOGI/IOJIOFI/I‘IGCKI/Ie IponeCChl IprU OYUCTKE CTOYHBIX BOJ U CHOCO6BI,
YBEJIMYUBAIOMUX HUX S(PPeKTUBHOCTb. MeETOAbl OYMCTKH CTOYHBIX BoA. lMcmonb3oBaHue
MUKpPOOPTaHU3MOB IIMKJIa a30Ta B YCTPOHCTBAX 3aMKHYTOTO BOJOCHAOXKCHHS IPHU
KYJIbTUBHUPOBAaHUH TUAPOOUOHTOB

4.2 ®oH OLIEHOYHBIX CPEICTB ISl MPOBEAeHUS MIPOMEKYTOUYHOM aTTecTAlluM.

Bomnpocs! k 3a4ery:

1. Tlpeamer u 3a1a4u MUKPOOHOJIOTHH, €€ MECTO U POJIb B COBPEMEHHOW OHOJIOTHH.

2. Juddepenunanusi MUKpOOHOIOTHYECKON HAYKH TI0 LEJISAM U 00beKTaM ucciemaoBanus. Oc-
HOBHbIE Pa3/1€J1bl MUKPOOUOJIOTHH.

3. OtkpsiTHe MUKPOOOB JIeBEeHT'YKOM 1 pabOTHI MEPBBIX HCCIEA0BATENeH MUKPOOPTaHU3MOB.
4. Jlym [lactep u ero 3HaueHue B pa3BUTUU MUKpoOuosioruu. Padots! Ilactepa no uzyuenuro
Oone3nelt BUHA U NBa. Perenre Bompoca 0 caM0o3apoXKACHUH KU3HU. YUeHue o OpoxeHun. Paz-
pabotka [lacTepom HayYHBIX IPUHIUIIOB NPOPHIAKTUKN HH(EKIIMOHHBIX 3a00€BaHUI.

5. Po0Gept Kox u ero 3HaueHue B pa3BUTHH MUKpoOHoioruu. 3uauenue pabot P.Koxa mis pasz-
BUTHSI MUKPOOHOJIOTHYECKON TEXHHUKH.

6. W.M.Me4HHKOB U €ro BKJIaJ] B pa3BUTHE MUKPOOHOJIOTHU U UMMYyHOIOoTHH.. [[.1.FIBaHOBCK Uit
— OCHOBOIIOJIOKHUK BUPYCOJIOTHH.

7. OcHoBHBIE 3Tanbl pa3BuThs 001eld Mukpoduonoruu. Paborsr C.H.Bunorpanckoro, M. beii-
epunka, B.JI. OMenstHCKOTO U IPYruX UCCIe0BATENICH.

8. IIpokapHOTHBIE U DYKapUOTHBIE MUKPOOPTaHU3MbI; CXOJICTBO U OCHOBHBIE Pa3IMUUSL.

9. Pasmepsl u dpopma GakTepHuanbHBIX KIETOK. O0mas XapaKTepUCTUKA CTPOSHHsI OaKTepratb-
HOU KJIETKH.

10. Kierounas crenka 6akrepuii. CTpoeHHE, XUMHIECKHIA COCTaB, (YHKIIUHU KJIETOYHON CTCHKH.

[TpoTonnacTsl 1 METOBI UX NOTy4YeHUs. L-hopmbl GakTepHii.

11. Causuctele ciou, KarcyJbl U yexibl y 6akrepuil. IX XuMudeckuii COCTaB U 3HaYEHHUE.

12. Kryruku y Gaktepuii pa3mepsl, popma, CTpoeHHE, YHCIO U B3auMopacroyoxenue. Mexa-
HU3M JIBUXKEHHUS KTyTUKOB. Bopcunku (pumOpun), ux oTanuus 1 QyHKIHH.

13. [urorurazmaruueckas MmemoOpaHa. Ee xumudeckuit coctas, crpoenue, pynknun. BHyTpukiie-
TOYHBIE MEMOpPaHHBIE CTPYKTYPHI y OaKTepuil U UX QYHKIUH.

14. PuGocombl OGakTepuii, ©X CTPOCHHUE, XUMUUYECKUI cocTaB, GyHKuH. CyObequHUILIBI pUudo-
coMm. [Tonucomel.

15. OcobeHHOCTH CTpOEHHUS SACPHBIX SKBUBAJIECHTOB y OakTepuil. bakrepuanbHas Xxpomocoma U
ee ctpoeHne. OTIaNUus HyKJI€OH10B OakTepuil OT siiep sykapuoT. [1ma3muab.

16. Dupocnopsl u Apyrue mnokosmmecss Gopmbl OakTepuit. CTpoeHUE SHAOCTIOP U MPOLECC X
(dopmupoBaHus. 3HaUE€HHE YHIOCTIOP y OAKTEPHIA.

17. Tunel nuTaHUS Yy MUKPOOPTraHU3MOB. AyTOTpo(db! 1 retepoTpodsl. Tumsl ayToTpodHOro nu-
TaHust. POTO- U XeMOayTOTPOQHI.

18. HMcToYHWKH yTrIIEpOAHOTO M a30THOTO MUTAHHS Y MUKPOOPTaHU3MOB. DakTopsI pocTa.

19. OcHOBHBIE THUIIBI MUTATENBHBIX Cpell, IPUMEHSEMBIX B MUKpoOuosnoruu. IIpuHIuUIbl KOH-
CTPYUPOBaHUS MUTATEIbHBIX CPE/I.

20. Bnusaue Temmeparypsl Ha pocT O6akTepuii. Mcronb30BaHHe BBICOKMX TeMIEpaTyp s CTe-
prinzanuu. Metoasl ctepunuzanuu. [lacrepuszamus.
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21. DHepreTHuyeckuil OOMEH U €ro CBA3b C KOHCTPYKTUBHBIM. OCHOBHBIE 3Talbl pacIleIUICHUsS
YTJIEBOIOB.

22. OtHomeHre MUKPOOOB K Kuciopoay. [IyTy moiaydeHus SHeprud B a3poOHBIX M aHA3POOHBIX
YCIIOBHSX.

23. Jlpixanue u OpokeHue. A>poOHOE U aHAdIPOOHOE JbIXaHue. Buapl aHa pOOHOTO JIBIXaHHS U
€ro 3HauCHHE.

24. OOwmue NpUHLUUIBI KiIacCU(PUKAUMK MUKPOOPraHU3MOB. [IpokapHOTHBIE OpraHuU3Mbl U MX
OCOOEHHOCTH.

25. CpoiicTBa O6aKkTepHii, yunThIBaeMble NpH UX UIeHTU(uKanuu. [lonsaTre o Buae, KyapType U
mramme OaKkTepuil.

26. Cnupoxetbl. CTpoeHHE COMPOXET UX OTIINYMS OT Apyrux Oakrepuil. OCHOBHBIE IIPEACTABU-
Tenu crnupoxeT. CnupanbHble U U30THYThIE OaKTEpUH.

27. Pukxercuu u xnamuauu. OCOOEHHOCTH MX CTPOEHUS U Pa3MHOXKEHUS.

28. Bupycsl, ux popma, pazmepsl, 0COOCHHOCTH XUMHUYECKOTO COCTaBa. JKM3HEHHBIH IIUKII BUPY-
coB. Penponykuust BupycoB Ha npumepe Oakrepuodara. Jlutuueckas u mM30reHHas MHQeKuus.
29. ®ororpodHbie OakTepun U UX GoTrocuHTeTHYeCKHii anmapat. OcobeHHocTu poTocuHTe3a y
($hoTOTpOdHBIX OAKTEPHUH.

30. HumanoGakTtepuu. CTpoeHHE UX KIETOK U IOJIOKEHUE B CUCTeMe OpraHu3MoB. DoTocuHTETH-
YeCcKUH anmapar quaHoOakTepuil 1 0COOEHHOCTH X (POTOCUHTE3A.

31. XemocunTesupyromue 6akTepun. X ocHOBHBIE rpynibl. MexaHn3M xeMocHuHTe3a. PaboTh
C.H.BuHorpasackoro 1no u3y4eHut0 XeMOCUHTE3UPYIOIIUX OaKTepuil.

32. Kpyrosopor yriepona B mpupose. Llemtrono3opasnaratomniie 6akTepun.

33. MukpoOHOI0ruyeckoe OKUCICHNE COeIMHEHHH cepbl (POTOCUHTE3UPYIOLUIMMU U XEMOCUHTE-
3UPYIOIIUMHU OaKTEPUSIMH.

34. BoccraHoBieHue Cynb()aToB MUKpPOOpPraHU3MaMH, €ro MpUUYUHBlI U 3HadeHue. Kpyrosopor
Cephl B IPUPOJIE.

35. KpyroBopot a3ota B mpupoje. AMMOHU(UKALMS U MUKPOOPTaHU3MBI, €€ BbI3bIBAIOLIIHE.

36. Hutpudukanus u Be3bIBatonme ee MukpoopranusMel. Paborer C.H.Bunorpaackoro mo Bei-
JIeNICHUIO HUTPU(UKATOPOB.

37. Jenutpuduranus. Y CIOBUS pa3BUTHS, MEXaHU3M U BO3MOXKHOCTH €€ YCTPaHEHHUSI.

38. Mukpobuonoruyeckas ¢pukcamnus armocepHoro azora. CBOOOHOKHUBYIINE aHAIPOOHBIE U
a’poOHbIE a30T(PUKCATOPHI U UX XapaKTEPUCTHKA.

39. KiyGeHbKkoBBIE OaKTEpUH, UX XapaKTEPUCTHKA, B3AMMOOTHOLICHHUS C PACTEHUSIMH.

40. Metozs! uccienoBanus MUKPOGIOpsl BoAbl. TpedoBaHus K 0TOOPY MPOO BOIBI.

41. Muxkpodaopa MpecHbIX U MOPCKUX BOIOEMOB.

42. DKONOTHS BOAHBIX MUKPOOPTaHH3MOB.

43. Tlpumecu U 3arps3HEHUs] TPUPOAHBIX BOI.

44. CaMoOuMIlI€HHE BOJIbl, MUKPOOUOIOTUYECKUE TPOLIECCHI TPU OUNCTKE CTOYHBIX BOJ U CIIO-
COOBI, YBEIMUMBAIOIIUX UX 3((HEKTUBHOCTb.

45, MeToabl OYUCTKY CTOYHBIX BOI.

46. Mcnonb30BaHME MUKPOOPIaHW3MOB IIUKIIA a30Ta B YCTPOMCTBAX 3aMKHYTOI'0 BOJOCHA0KEHHS
NpU KyJbTUBUPOBAHUU THAPOONOHTOB

Kpurepun ouenku
- OIICHKA «3a4TE€HO» BBICTABIISIETCS CTYACHTY, €CJIM CTYACHT IOKa3aJl IPU OTBETE TOCTATOYHOE
3HaHWE MaTepuaia, IOHUMAaHNE CYIHOCTH PAaCCMaTPUBAEMBIX MOHSATHM, SIBIEHUN M 3aKOHOMEp-
HOCTEM.
- OLIEHKA «HE 3a4TE€HO» BBICTABIISIETCS CTYJIEHTY, €CJIA CTYIECHT I10Ka3aj IIPU OTBETE HEJOCTATOY-
HOE 3HaHHE MaTepHala, JOMycKaeT Mpu OTBeTe rpyOble (hakTHUeCKHe OUTHOKH.
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OueHoYHBIE CpeaCcTBa Il MHBAIHMIOB M JIMII C OTPAHMYCHHBIMU BO3MOXKHOCTSIMU 3/10PO-
Bbsl BBIOMPAIOTCS C YUYETOM MX MHIMBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIUAM U JINIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
NPEOCTABIISCTCS JOTIOJHUTEIHFHOE BPEMS /7S TIOATOTOBKU OTBETA HA SK3aMEHE;

— IpY IPOBEJCHUU MPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB 00yYSHHS MHBAIMIOB U JIHII C
OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 3/I0POBbS MPEIYCMAaTPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CpPEZCTB, HEOOXOMMBIX UM B CBS3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
¥ MHBAJIHMJIOB IpOLEAypa OLEHUBAHUS PE3yJIbTATOB OO0YYEHHs IO TUCHUILUIMHE MOXKET IPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Tpouexnypa oleHUBaHMS pe3yIbTATOB 00yUYECHUS MHBAJIHU/IOB U JIHI] C OTPAaHMYCHHBIMH BO3-
MOYKHOCTSIMH 3/I0POBbS 110 AUCHUIUIMHE (MOAYIIO) MIPelyCMaTpUBAET MpeoCcTaBIeHue HHPopMa-
1M B popMax, aJanTUPOBAHHBIX K OTPAaHUYCHUSIM UX 37I0POBBSI U BOCIIPUATHS HH(POPMALIUH:

JUist 1 ¢ HApYIICHUSIMH 3PEHHSL:

— B IIeYaTHOW (hOpMe YBEINYECHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JIst L ¢ HapyIISHUSIMH CITyXa:

— B TieyaTHOU hopme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TIEpeYeHb MOKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTa 00Y-
YAFOIIUXCA.

5. IlepedyeHb OCHOBHO¥ U I0NIOJHUTEJIbHON YUueOHOIi TuTepaTypbl, HE00XOAUMOM /151
OCBOCHUS TMCHMILUINHBI (MOAYJIs1).

5.1 OcHoBHast 1MTEpaTypa:

1. Herpycos, A. 1. Mukpob6uosorus: Teopus u npaktuka B 2 4. Yacte 1 : yueOHuK 115t Oaka-
naBpuata u maructparypsl / A. W. Herpycos, 1. b. KotoBa. — M. : U3natenscTBo FOpaiiT,
2017. — 333 c. — (Cepus : bakanaBp u maructp. Akagemuueckuit kype). — ISBN 978-5-534-
03805-7. https://biblio-online.ru/book/B78 A1E41-7F18-4559-A20E-F3AFF52C9DAF

2. Herpycos, A. V1. MukpoOuosiorusi: Teopus 1 npakTuka B 2 4. YacTsb 2 : yueOHUK Ju1st Oaka-
naBpuata u maructparypsl / A. . Herpycos, 1. b. KotoBa. — M. : U3narensctBo FOpaiiT,
2017. — 312 c. — (Cepus : bakanaBp u maructp. Akagemuueckuii kype). — ISBN 978-5-534-
03806-4. https://biblio-online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2

3. Ewmues, BceBonon TuxonoBud. Mukpobuosorus [Tekcr] : yueOHHUK /it OakamaBpoB : y4eo-
HUK JUISl CTYZICHTOB BY30B, OOYYArOIIUXCS 110 HAMPABJICHUSM U CIICIUAILHOCTSIM arpoHOMHUYE-
ckoro oopazosanus / B. T. Emues, E. H. Mumryctus. - 8-e usna., ucnp. u joi. - Mocksa : FOpaiirt,
2014. - 445 c. : un. - (bakanasp. Yriry0neHHsIi Kypc). - bubmmorp.: c. 427. - ISBN 9785991630191
1 596.42.

Jliist OCBOEHWMSI TUCIUTUIMHBI MHBAIMIAMH | JIUI[AMU C OTPAaHMYCHHBIMH BO3MO)KHOCTSIMHU
3/I0pOBbsI MMEIOTCS M3JJaHUS B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUYHBIX CHUCTEMax
«JTaap» n «fOpairy.

5.2 lonotHMTEILHASI JIATEPATYpA:

1. ViBmmna, Upuna bopucosHa. bonbioii npaktukym "Mukpobuonorus” [Tekct] : yueOHoe 1mo-
cobue st cryneHToB By3oB / U. b. BmmHa. - Cankt-IlerepOypr : [Ipocriekt Hayku, 2014. - 108
C. : Wi. - bubnmorp. B KoHIIe 3a1a4. - buommorp.: ¢. 92-94. - ISBN 9785903090976 : 521.50.
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2. 3103una, O.B. O6mas Mukpo6uonorus : naboparopusiii npaktukym / O.B. 3103una ; MuHu-
cTepcTBO oOpa3zoBanus U Hayku Poccuiickoit @enepanun, OenepanbHoe ToCy1apcTBEHHOE 0F0T-
KETHOE 00pazoBaTeNIbHOE YUpEXKJIeHUE BBICIIEro MpodeccHoHanbHOro oopasoBanus «TamO0B-
CKHMI TOCYJIapCTBEHHBIH TEXHUYECKUN YHUBEpcUTET». - Tam00B : M3marensctBo ®I'BOY BIIO
«TTTY», 2015. - 82 c. : nin. - buon. B kH. - ISBN 978-5-8265-1431-3 ; To xe [DneKTpOHHBIH
pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=445121 (29.03.2017).

3. Dkonorus MUKpoopranu3moB [Tekcr| : yueOHUK 11t 6akagaBpoB : y4eOHUK JUIS CTYICHTOB
YHHUBEPCHUTETOB, 00y4aromuxcs o cneruaibaoctu 012400 "Muxpobuonorus” u 1pyrum 6uoiio-
rudeckuM cneruanbHocTsM / [A. Y. Hetpycos, E. A. boru-Ocmomnosckasi, B. M. T'opienko u nip. |
; mox obmr. pea. A. WM. Herpycosa. - 2-e uzz. - Mocksa : FOpaiit, 2015. - 267 c. : uin. - (bakanasp.
BazoBeiii kypc). - ABTOpBI yka3aHbl Ha 000poTe THUT. J. - bubmuorp. B xonue rias. - ISBN
9785991627344 : 266.75.

5.3. Illepuoauyeckue u3IaHNs:

Ilepuo- Mecro
Ne Haspasme w3 amms JUYHOCTh | 3a KaKkue Tofbl Xpa- | XpaHe-
/a BBIXO/1a (B HUTCHA HUS
roj)
1 | Mukpobuosorus 6 1944-2016 93
1956-1983,
2 | Bectauk MI'Y. Cepus: buonorus 4 1987-2016 93
4 | Knuaundeckas v 1abopatopHasi AMarHOCTHKA 12 2001-2016 u3
5 | Muxosorusi 1 (pUTONATOIOTHS 6 2001-2016 93
6 | MukpoOHOIOTrHYeCKHi KypHaI 6 1987-2016 93
7 | Monexynsipaasi Ouosiorus 6 1978-2016 93
8 | buorexHonorus 6 1996-2016 93
9 | U3Bectus PAH Cepus: buonornueckas 6 1936, 1944-2013 4/3
10 | IlpuknanHasi OMOXUMHSI 1 MEKPOOHOJIOTHSI 6 1968-2016 93
11 | buonorus. Pedeparusnsiii xxypHan. BUHUTHU 1970-2013 3an PXK

6. Ilepeyenn pecypcoB MH(pOPMALMOHHO-TEJCKOMMYHHUKANMOHHON ceTn «MHTep-
HeT», He00XOAUMBIX /IVIS1 OCBOCHHS M CUMIIJIMHBI (MOAYJIf).
1. www.kubsu.ru - opunmansHbIi cailT KyGaHckoro rocy1apcTBEHHOIO YHUBEPCUTETA;

2. http://www.biorosinfo.ru/ - odumaneHbIli caiiT obmecTBa OMOTEXHOIOTOB Poccun nmeHn

10.A. OBunHHUKOBA
3. http://www.cbio.ru/ - maTepHET-)KypHaN "Kommepueckast OMOTEXHOIOTH";
4. http://www.genetika.ru/journal/ - opuimanbHbIil caifT xxypHana "buorexHonorus";
5. http://www.ibp-ran.ru/main.php - oduuManbHBIA CaWT HWHCTUTYTa OHOJIOIHMYECKOTO

nprOOPOCTPOEHNUS C ONBITHBIM Npou3BoicTBOM PAH;

6. http://www.genetika.ru/ - ocunuanessiii caiit PI'VII TocynapcTBeHHBIH HaydHO-
MCCJIEIOBATEIBCKOTO HMHCTUTYTA T€HETUKH U CEJEKLUUU MPOMBIIUIEHHBIX MHKPOOPTraHU3MOB
(Mocksa)

7. Dnexrtponnas oubnmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)
8. DnextponHas OubnuoreuHas cucreMa usaatenscrsa "Jlane" http://e.lanbook.com
7. MeToauyeckue yKazaHus JJisi 00y4arOIIUXCsl M0 OCBOEHUIO JUCIUIJIMHBI .
Jlexnus:
Pabota Ha neKuu SBISETCS OYEHb BaXKHBIM BHJIOM CTYIEHYECKOU AESITebHOCTH IS
U3y4YEHHs! TUCIMIUIMHBIL, T.K. HA JIGKLIUU IPOUCXOAUT HE TOJIBKO COOOIIEHHE HOBBIX 3HAaHUI, HO U
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cucTeMaru3anus U 0000IIeHre HAaKOIUIEHHBIX 3HaHUN, (OPMHUPOBAHHUE HA UX OCHOBE HUJCHHBIX
B3TJISIOB, YOCKIEHUN, MHUPOBO33PEHHUS, PA3BUTHE IO3HABATENBHBIX H MPO(HECCHOHATBHBIX
uHTEpecoB. JIEKTOp OpUEHTUPYET CTyIEHTOB B ydyeOHOM Marepuaine. KpaTkue 3amucu jexuuit
(KOHCIIEKTUPOBAHKE) TIOMOTAeT YCBOUTh MaTepurall.

Hanucanue koHcnekTa JIEKIUNA: KPaTKO, CXeMaTUYHO, ITOCJIEI0BATEIbHO (PUKCUPOBATH OCHOBHBIE
MOJIOKEHUS, BBIBOABI, (DOPMYIHPOBKH, OOOOIICHHS;, MOMEUYATh BAKHBIC MBICIHU, BBIICISATH
KIIFOYEBBIE CII0BA, TEpMUHBI. KOHCIIEKT Jyyllle moApa3eNaTh Ha MyHKTHI, maparpadsl, co0moaas
KpacHyto cTpoky. [IpuHIMNHMaNbHEIE MecTa, ompeseieHus, GOpMYIbl CIeIyeT COMPOBOXKIATH
3aMEUYAHMSIMH: «BaXKHO», «OCO00 BAKHO», «XOPOIIO 3aMOMHHUTH» M T.II. WIH MOAYEPKUBATH
KpacHol pyukoii. [{enecooOpa3Ho pa3padoTaTs COOCTBEHHYIO CUMBOJIMKY, COKPAIIICHUS CIIOB, YTO
MO3BOJIUT CKOHIIEHTPUPOBAaTh BHUMaHHE Ha BaXHbIX cBeldeHUsX. [IpocnmymmBanue u 3amnuch
JICKIIMU MOJKHO TPOW3BOJUTH IMPH IMOMOIIM COBPEMEHHBIX YCTPOWUCTB (AMKTO(OH, HOYTOVK,
HeTOyK W T.1m.). PaboTas Haj KOHCIEKTOM JIEKIIMH, BCErja CleayeT HCIOJIb30BaTh HE TOJBKO
y4eOHUK, HO U Ty JUTEPATypy, KOTOPYIO JOMOJHUTEIHLHO PEKOMEHI0BAJ JEKTOP, B TOM YUCIIE
NepUOANYECKUE H3JaHHUS COOTBETCTBYIOLIEH HampasieHHOcTU. [lo pe3ympTaTam paboThl €
KOHCIIEKTOM JICKIIH CJIeyeT 0003HAYUTh BOIIPOCHI, TEPMUHBI, MAaTEPUAI, KOTOPHIH BBI3BIBAET
TPYAHOCTH, TMOMETUTh M TIOMBITaThCS HAWTH OTBET B pPEKOMEHIyeMoil murepaTrype. Ecmu
CaMOCTOSITENIFHO HE y/IaeTcs pa300paThCs B MaTepHuale, Heo0X0auMo chOPMYITHPOBATH BOIIPOC U
3aJaTh MIPETOAABATEINI0 Ha KOHCYIbTAIlUH, Ha IPAKTUYECKOM 3aHSATHH, Ha OOIIICHUH B KOHTaKTHBIE
yacel. JICKIIMOHHBIN MaTepuan sBJISETCsl 0a30BBIM, C KOTOPOrO HEOOXOAMMO HayaTh OCBOCHUE
COOTBETCTBYIOILIETO pa3zelia Wi TeMbl. [11aH MoArOTOBKH K JIEKIIUHU:

. 03HAKOMUTECS C TEMOM JICKIIHH,

. 03HAKOMUTHCS C MPEJI0KEHHBIMUA BOPOCAMM;
. M3y4UTh COOTBETCTBYIOUIMI MaTepHal;

. 03HAKOMUTHCS C JINTEPATypOH 1O TEME.

JlabGopaTropHblie padoThI

B mporiecce moaroToBku K 1abopatopHOi paboTe HEOOXOIUMO 03HAKOMHUTHCS ¢ pabodeii
MPOrpaMMOil TUCIUIUIMHBI, TEMaMU U TUIaHaMU J1a00paTOPHBIX 3aHATUH, yaenss oco0oe BHUMa-
HUE LIeJIM U 3a7adaM, CTPYKTYpPE U COJIEP’KaHUIO TUCIUIUIMHBI, TPOBECTU aHAINU3 OCHOBHOM
y4eOHOI TuTepaTyphl, OCIIE Yero padoTaTh C PEKOMEHI0BaHHOM JOMOIHUTENIBHOM JINTepaTypoil.
[Tpu yCTHOM BBICTYIUIEHHH IO KOHTPOJIBHBIM BOIIPOCAM JIAOOPATOPHOTO 3aHITHS HYKHO H3J1araTh
(He yMTaTh) MaTepUall BBICTYIICHUs cBOOOAHO. Heo0X0AMMO KOHIIEHTPUPOBATh CBOE BHUMAaHUE
Ha TOM, 4TO BBICTYIIJICHUE OOpAIIEHO K ay/JIUTOPUH, a HE K IPENoAaBaTesio, T.K. 3TO 3HaYUMbII
acrekT NnpodeccHOHaIbHBIX KoMITeTeHInH. [1o okoHUaHUM 1aOOPaTOPHOTO 3aHATHS CIENYET MO-
BTOPHUTH BBIBOJIBI, CKOHCTPYHPOBAHHBIE B XOJI€ YCTHOTO ONPOCa, POCIIEANB JIOTUKY HX TOCTPOe-
HUS1, OTMETHUB MOJIOXKEHUS, JIe)KaIMe B MX OCHOBE. J[J1s 3TOro B TeueHue onpoca Ipyrux yyaruxcs
CIelyeT JienaTh HIOMETKH. bosee Toro, B ciayyae HeTOUYHOCTEN U (MM ) HEIIOHUMaHUS KaKoro-mbo
BOIIpOCA MPOIIEHHOr0 MaTepHaa ciaelyeT oOpaTUThCs K MpenoJaBaTeito sl MoIydyeHus: Heoo-
XOJJMMOH KOHCYIJIbTAIIH M Pa3bsICHEHHsI BO3HUKINEH cuTyarn. CxeMa IMoAroTOBKH K J1abopaTop-
HBIM paboTaMm:

® 03HAKOMUTHCS C TEMOM, LIENIBIO U 3a/1a4aMu pabOThI;

paccMOTpeTh MPeI0KEHHbIE BOITPOCH;
U3YUYUTH JIEKIIUOHHBIA MaTepHuaj, OCHOBHYIO U JIOTIOJIHUTENIbHYIO JIUTEPATYPY;
03HAKOMUTHCS C TIPAKTUICCKUMHU 3aIaHUSIMH U XOJIOM UX BBITIOJTHEHUS
03HAaKOMHTbHCSI ¢ 000PYIOBAHUEM 3aHATHUSA;
BBITIOJIHUTH 33/IaHUSI B COOTBETCTBUU C XOJIOM PaOOTHI;
MUCHMEHHO O(OPMHTH BBIITOJTHEHHYIO padoTYy;
MOJIBECTH UTOT U C/IIATh CTPYKTYPUPOBAHHBIC BHIBOJIBI.

CamocrosiTesibHasi padoTa
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CamocrodrenbHas padoTa CTyI€HTOB JUCLUILUIMHE OCYILECTBIIAETCS C LEIbIO YIiyOeHus,
pacuIMpeHusi, CHCTEMAaTU3alUHU U 3aKPEIUICHUS MTOJYyYSHHBIX TEOPETUYECKUX 3HAHUH, (POPMHUPO-
BaHUs YMEHUH UCIIOJIb30BaTh JOKYMEHTALMIO U CIELUAIBHYIO JINTEPATYPY, PA3BUTHs [TO3HABA-
TEJIBHBIX CIIOCOOHOCTEH M aKTUBHOCTH, a TakXKe (POPMHUPOBAHUS CAMOCTOSITEIHLHOTO MBILIICHHS,
CHOCOOHOCTEH K caMOpa3BUTHIO, CAMOCOBEPILICHCTBOBAHUIO U CaMOpeaIu3allii, pa3BUTHS HCCIle-
JIOBaTEJIbCKUX yMeHHMA. [lepes BBITIOTHEHHEM CaMOCTOSATENbHON paboThl HEOOXOJMMO YETKO T10-
HUMATh LEIH U 331a4 pabOThl, CPOKU BBIIIOJIHEHUS, OPUEHTUPOBOYHBIN 00bEM, OCHOBHBIE TpE-
OoBaHMS K pe3yiabTaraM pa0OThl, KPUTEPUU OLIEHKU. BO BpeMs BBIMOIHEHUS CAMOCTOSITEIHHON
paboThl IMpernojaBaTeslb MOXKET INPOBOJUTH KOHCYJbTalMU. KOHTpOiIb pe3ynbTaToB caMOCTOS-
TEJIBHOW pabOThl CTYJCHTOB MOKET OCYIIECTBJIATHCS B MUCbMEHHOMN, YCTHOW WMJIM CMELIAHHOM
dopme, ¢ npeAcTaBICHUEM IPOAYKTa TBOPUECKOH NesTeIbHOCTH CTyeHTa. B kauectBe Gpopm u
METO/I0B KOHTPOJISI CAMOCTOSITENIbHON pabOThl CTYJCHTOB MOTYT OBITh MCIIOJIb30BaHBI CEMUHAP-
CKHUE 3aHATHS, KOJUIOKBUYMBI, 3a4€Thl, TECCTUPOBAHHUE, CAMOOTYETHI, KOHTPOJIbHBIE PaOOTHI U JIp.
KpurepusiMu OIleHKH pe3yJIbTaTOB CAMOCTOATENbHOM pabOThI CTYICHTA SABIISIOTCS: YPOBEHb OCBO-
€HMsI CTY/IEHTOM y4eOHOIro MaTepualla; yMEHHUs CTYJIEHTa MCII0JIb30BaTh TEOPETUUECKUE 3HAHUS
IIPY BBIIOJTHEHUU WHAMBUYAIbHBIX 3a/IaHUI; CPOPMHUPOBAHHOCTH 00IIEy4eOHBIX YMEHUIT; 000C-
HOBAHHOCTb M YETKOCTb U3JIOKEHUS 0TBETa; 0(OpMIIEHHE MaTepralla B COOTBETCTBUHU C TpeOOBa-
HusAMHU. [[l1aH moAroToBKHU:

® M3Yy4HUTh COOTBETCTBYIOIINH JIEKIIMOHHBIN MaTEPHAII;

® U3Y4YHUTb OCHOBHYIO JIUTEPATYPY IO TEME;

® U3Y4YWUTb JONOJIHUTEIBHYIO JINTEPATYPY 110 TEME;

e 0(OPMHUTH BBITOJHEHHYIO pabOTy NUCbMEHHO WM B BUJIE IPE3EHTALMU B 3aBUCH-
MOCTH OT 3a/1aHMS,;

e CJIeNIaTh CTPYKTYPHUPOBAHHBIE BBIBOJIBI.

IMoaroroBka Kk 3a4ery
3ayeT — 3T0 NPOBEPOYHOE HCIIBITAHUE 110 y4eOHOMY MpEeIMETY, CBOEOOpa3HbIi UTOrOBBIN pyOex
W3YYEHUS AMCLUMILUIMHBI, MMO3BOJISIIOIIMNA JIydllle ONpPENENUTh YpPOBEHb 3HAHUMN, IOJYYEHHBIH
oOyuaromumucs. [l ycremsou caaum 3aueTa CTyACHThI JOKHBI IOMHUTB CIIeyIolee:
— K OCHOBHBIM MOHSTHSIM U KaT€TOpUSM HY)XHO 3HATh ONPEJENIEHUs, KOTOpble HEOOXOIUMO
NOHUMAaTh U YMEThb MOSICHAThH; — MpPU IMOJTOTOBKE K 3adeTy TpedyeTcs MOMUMO JIEKIIMOHHOTO
MaTepuaia, NpPOYMTaTh €II€ HECKOJbKO YYEOHHMKOB IO JUCHMIUIMHE, JOIMOJIHUTEIbHbBIE
VCTOYHUKH, NPEUIOKECHHBIE JUISI M3YyYEHUS B CIUCKE JINTEPATypbl; — CEMHUHAPCKUE 3aHATUSA
CHOCOOCTBYIOT IOJIY4YEHHUIO OoJiee BBICOKOIO YPOBHSI 3HaHMH M, KaK CJIEJICTBHE, IOIy4EeHUE
3a4eTa;
— TOTOBUTHCA K 3aueTy HY)KHO HayMHaTh C MEPBOM JIEKIIMM U CEMHHapa, a He BBIOMpATh Tak
Ha3bIBAEMBIIl «IITYpMOBOW METO», NPU KOTOPOM MaTepual 3aKperuisieTcss B IaMATH 3a
HECKOJIBKO TOCIEAHUX 4YacoB M AHEN mepexn 3adeTtoMm. IIpu olleHMBaHMM 3HAHHWW CTYIEHTOB
IIpenoaaBaTelb PyKOBOACTBYETCS, IPEXKIE BCETO, CAEAYIOIUMU KPUTEPUAMMU:
— TNPaBUIBHOCTh OTBETOB HAa BOIIPOCHI; — IMOJIHOTA U JJAKOHUYHOCTh OTBETA; — CIOCOOHOCTHh
NpaBWIbHO KBanu(UUUpoBaTh (aKThl U OOCTOSATENBCTBA, AHATU3UPOBATh CTATHCTUYECKHE
JTaHHbIE; — OPUEHTUPOBAHUE B JIUTEPAType; — 3HAHNE OCHOBHBIX NMPOOJIeM yueOHONU JUCIMITIIUHBL;
— IIOHUMaHKE 3HAYUMOCTH y4eOHOW JUCHUIUIMHBI B CUCTEME; — JIOTUKA U apIyMEHTUPOBAHHOCTb
U3JIOKEHUS; — KyJIbTypa OTBeTa. TakuM 00pa3oM, IpH MPOBEACHUU 3aueTa MperojaaBaTeib
yJlienseT BHUMaHUE He TOJIBKO COJIEPKaHUIO OTBETa, HO U (hOpMe ero U3JI0KEHHUS.
[Ipy moAaroTroBke K 3aueTy HEOOXOAMMO OPHEHTHUPOBATHCS HA KOHCHEKTHI JIEKIHM, pabouyro
IporpaMMy JUCLUUIUIMHBL, HOPMAaTUBHYIO, YUEOHYIO U peKOMEHAyeMYIo TuTepatypy. OCHOBHOE B
IIOATOTOBKE K CJaye 3adera - 3TO MOBTOPEHHME BCEr0 MaTepuala JUCHMIUIMHBI, MO KOTOPOMY
HE00X0MMO caBaTh 3a4eT. [Ipu MOAroToBKE K ciaue BeCh 00beM pabOThl HYKHO pacipeensiTh
pPaBHOMEpPHO MO JHSAM, OTBEIEHHBIM JJisi TOATOTOBKH, KOHTPOJUPOBATh KaKIbli JI€Hb
BBINOJIHEHNE HAaMEUYEHHOM paboThl. B mepnoa moAroToBKH CTYAEHT BHOBBL OOpalaercs K yxke
U3y4eHHOMY (IIpoiieHHOMY) ydeOHoMy Martepuainy. [loaroroBka BkitouaeT B ce0s JBa dTama:
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caMOCTOSITeNIbHasi pa0oTa B TEYCHHUE CEMEeCTpa; HEMOCPEICTBeHHas IOATOTOBKA B JIHH,
MPEAIECTBYIOIINUE 3a4€Ty MO TeMaM Kypca. 3adeT MPOBOAMUTCS MO BOIPOCAM, OXBAThIBAIOLIUM
BECh NPOWJACHHBIA Marepuad JUCUMIUIMHBI, BKJIOYash BONPOCHI, OTBEICHHBIC A
CaMOCTOSITENILHOTO W3Yy4eHus. J[ns ycmemHoW chadu yKkasaHHble B pabodeil mporpamme
dbopMHUpyeMble KOMIIETCHIIMM B  pe3yJbTaTe€ OCBOCHUS AWCIUIUIMHBI JIOJDKHBI  OBITh
MIPOJIEMOHCTPHUPOBAHBI; TOTOBUTHCS K 3a4ETY HEOOXOIMMO HAYMHATH C IIEPBOU JICKITUH U TICPBOTO
CceMHHapa.
IMoaroroBka npe3eHTanmii:

e 3HAKOMUTLCS C TEMOM, IIEIbI0 U 3aJ]a4aMH |

® COCTaBUTH IUIaH MIPE3CHTAIMH COTJIACHO OCBOCHHOMY TEOPETUYECKOMY MaTepualy;

® [IPOM3BECTU MOUCK B JICKIIMOHHOM Marepuajie, OCHOBHOW U JOMOJHUTEIbHOU JTU-

Teparype (pakKTHUECKOT0o MaTepualia o TeMe,

® [IPOU3BECTH MOUCK WILTIOCTPATUBHOI'O MaTepuasa B CETU "MHTEpHET",
® COCTaBUTb IPE3EHTALUIO IIPU ITOMOILIY criennanuuposanHoro 110;
® COCTaBUTb JIOKJIAJ 10 UJUIIOCTPATUBHOMY MaTepuaily Ipe3eHTalllu;
® OTpENeTUpOBATh NPE3EHTALIMIO MIEPE CAAUEH.
Koss10kBHYMBI:

® 03HAKOMHUTHCSI C TEMOU U BOIPOCAMH KOJUIOKBUYMA,

W3YYUTh JICKIIUOHHBIA MaTepHa,

W3YYUTh OCHOBHYIO JIUTEPATYPY IO TEME;

W3YUYUTH JIOTIOJIHUTEIBHYIO JIUTEPATYPY TI0 TEME;

HaIMcaTh OTBET Ha MPEIJI0KEHHBIN BOIIPOC;

00BEM MUCbMEHHOT0 0TBeTa OT 1 10 3 cTpanuil, Bpems BoinonHeHus 10 30 MUHYT.

B ocBoeHun AMCHMIUIMHBI MHBATUIAMU U JUIAMU C OIPAHUYEHHBIMU BO3MOKHOCTSIMHU
37I0POBBsSI OOJIBIIIOE 3HAUCHHE HMMEET WHIWBHIyalbHas ydeOHas paboTa (KOHCYJIbTallUU) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE YIeOHOTro MaTepuara.

NunuBuayanbHple KOHCYJIbTAIMM IO TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CMOCOOCTBYIOIIUM WHMBHIYyATH3alUA O0OYYCHUSI M YCTAHOBJICHHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OO0yJaroIlUMCS WHBAIWIOM WM JHUIOM C OrpaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

8. IlepeyeHb MH(POPMALHMOHHBIX TEXHOJIOTHI, MCIOJIb3yeMbIX NPH OCYLIECTBJICHUH
00pa30BaTeIbHOIO MpoLecca Mo JUCHHILIMHE (MOAYJII0).

8.1 IlepevyeHb HH(POPMALMOHHBIX TEXHOJIOTHIA.

— KoHcynbTHpOBaHNE MOCPEICTBOM IEKTPOHHOU MOYTHI.

— Mcnonp3oBaHue 3JIEKTPOHHBIX MIPE3EHTAMNA IPU MPOBEIEHUH JJa00paTOPHBIX 3aHATHIM.

— I'pynnupoBka nH(GOpMALIMOHHBIX TOTOKOB U 0OMEH MH(OpMaIMel MoCpeaCTBOM Mec-
CEHJIKEPOB.

8.2 llepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00ecneyeHHUsl.

Ne Ne norosopa [lepeueHp NUIIEH3MOHHOTO MPOTPAMMHOI0 00ecIeYeHUs
/T

1 Ne77-AD®/223-D3/2017 Microsoft Windows 8, 10
Cornamenne Microsoft
ESS 72569510 ot
03.11.2017
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06.11.2018

Ne73-ADD/223-D3/2018
Cormnautenue Microsoft
ESS 72569510

Microsoft Windows 8, 10

03.11.2017

06.11.2018

Ne77-ADD/223-D3/2017
Cornautenue Microsoft
ESS 72569510 ot

Ne73-ADD/223-D3/2018
Cormnamrenne Microsoft
ESS 72569510 ot

Microsoft Office Professional Plus

Microsoft Office Professional Plus

28.06.2018

Jlor. Ne344/145 ot

I10 JJIA O6H&py>K€HI/IH 1 MIOMCKa TEKCTOBBIX 3aMMCTBOBAHUI B
y‘Ie6HLIX " HAaYYHBIX pa60TaX «AHTI/IHHaI‘I/IaT», Ha OJUH Irojg

KonTpakr No74-ADD/44-
®3/2017 ot 05.12.2017

Eeccpquas{ JINLICH3 U CHCHI/IaJII/IBI/IpOBaHHOFO MaTeMaTuyc-
ckoro IT0O StatSoft Statistica

8.3llepeuyeHb HH(POPMAMOHHBIX CIIPABOYHBIX CHCTEM:
— «Koncynprant [Lrocy,

— «l"apaHT».

9. MaTepuajibHO-TeXHUYecKasi 0a3a, HeoOXoAMMasi ISl OCylleCTBJIEHUsI 00pa3oBa-
TeJbHOI'0 MPOLEeCcCa M0 JUCHHILIMHE (MOYJII0).

MaTepHaHLHO-TeXHI/I‘IeCKOG obecrieueHue JUCIHUITIINHBI (MOI[yJ'ISI) 1 OCHAIICH-

Ne Bun pabot HOCTE
1. | JlexumoHHBIC 3aHATHS Aynuropun 422, 425, ocHameHHBIE TNPE3CHTAIIIOHHOW TEXHUKOH (IPOEKTOp,
9KpaH, KOMIBIOTEP/HOYTOYK, ay THOCHCTEMA) M COOTBETCTBYIOIINM IIPOTPAMMHBIM
obecnieuennem (110).
2. | JlaGoparopubie 3anatust | Ayautopus 412 ocHalleHHas: MUKPOOHOJIOTHYECKUM 00opyaoBaHueM (OakTepHo-
JIOTHS1), NPE3CHTAIIMOHHON TEXHUKOH (IIPOEKTOp, JKpaH, KOMIBIOTEP/HOYTOYK,
ayIMOCHCTEMA) U COOTBETCTBYIOIIMM MporpaMMHBIM obecnieueHueM (I10), Heob-
XOJMMBIM JJa00pPaTOPHBIM 000PYI0BaHHEM.
3. | I'pynnossie (uHauBuay- | Ayautopus 410, (kabuner)
AJIbHBIC) KOHCYJIBTAIIUU

4. | Texymmii KOHTpOJIb, | Aynutopus 412, 419.
NPOMEXYTOYHAss  aTTe-
crauus

5. | CamocrostensHas pa- | KabuHeT mns caMmocTosTenbHON paboTsl 437, OCHAIIEHHBIH KOMITHIOTEPHOW TEXHU-

6ota KOM C BO3MOXXHOCTBIO MOAKIIOUEHHS K ceTH «VHTepHeT», mporpaMMoi 3KpaHHOTO

YBEJIMYEHUs 1 00ECIIeYeHHBIH JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30-
BaTEJIbHYIO Cpe/ly YHUBEPCHUTETA.

3an 6ubmuorekn KyOI'Y ocHameHHbBIH KOMIBIOTEPHOH TEXHUKOI ¢ BO3MOXKHOCTBIO
HOJKITIOUEHHS K ceTH «/HTepHeT», MporpaMMon IKpaHHOTO YBEIHUYEHHS U obectie-
YEeHHBIH JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIMOHHO-00Pa30BaTENbHYIO CPENY YHU-
BEpCHTETA
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PELIEH3USA
Ha padovyI0 MPOrpaMMy MO JUCHUIIIIUHE
«MuKpOOHOIOTHS»
Harnpanyienus 35.03.08 — Bojanblie Onopecypchl U akBaKyJIbTypa

PaGouas nmporpamma no nucuurinae «MUKpoOHOIOrus» st CTYJIEHTOB OMO-
noruyeckoro pakynbrera PI'BOY BO "KyO0I'V" cocraBiiena B cooTBETCTBUU C Tpe-
ooBanusimu OepepansHoro ['ocygapcrseHHoro O6pa3oBaTeIbHOTO CTaHIApTa Tpe-
ThEro nokosieHus. [Ilporpamma cocTaBieHa B MOJHOM COOTBETCTBUU C TPEOOBaHH-
smu yaeOHoro 1utana o Hampasierus 35.03.08 — Boxnbeie Ouopecypcs 1 akBa-
KyJbTypa.

Pabouas mporpamMma mpeznonaraeT pacnpeesieHne TeM H U3y4eHue MaTepu-
aya mo pasnenaMm. [ paMOTHO CTPYKTypHpOBaHA, U OXBATHIBACT BCE aKTyaJbHBIC
HaIpaBJICHUS TI0 TUCITUTIIINHE HA CETOAHSIIHUNA ICHb.

Bce pazgenbr paboueit mporpaMMbl HampaBiieHbl Ha (GOpMHpPOBaHUE Tpedye-
MBIX CTaHJApPTOM KOMIIETEHIIUM, B IOJIHOM Mepe OTBEYAIOT TPEOOBAHUAM K pe3yJib-
TaTaM OCBOEHUS yueOHOoM nucuuruinibl B cootBeTcTBUM ¢ I'OC BO Tperbero no-
koJieHus. Kaxxapiit pasziesn nporpaMmbl pacKpbIBaET paccMaTprUBaeMble BOIPOCHI B JIO-
TMYECKOM TMOCIIEI0BATENILHOCTH, ONPENEIsieMOl 3aKOHOMEPHOCTSIMU OOyUYEHHSI CTY-
JICHTOB.

J11st 3aKpernieHus TEOPETUIECKUX 3HaHUH, (HOpMHUPOBaHUS TPEOYyEMbIX KOMIIE-
TEHIIUH, YMCHUH ¥ HABBIKOB CTYJCHTOB MPEIyCMaTPUBAIOTCS KaK ayIUTOPHBIC, TaK
¥ CaMOCTOSITEIbHBIC 3aHATHA. KOTMYECTBO ayIMTOPHBIX 3aHATHN U BHEAYTUTOPHON
paboTHI CTYAECHTOB COOTBETCTBYET TPEOOBAHUSIM yUeOHOTO TUIaHa.

KoHTpoJTs 1 OlIeHKa pe3yIbTaTOB OCBOSHUS YUSOHOUM TUCIIATIIIUNHBI OCYIIECTB-
JISTIOTCST B CTPOTOM COOTBETCTBHH C TPEOOBAaHUSAMH Y4EOHOTO TUTAHA IO JTUCITH-
mHe. Pa3zpaboTanHbie u mpeaaraeMbie B mporpamMme (JOpMBI B METOIBI, TTO3BO-
JISIIOT B TIOJIHOM MEpE OCYIIECTBIISATH KOHTPOJIb M OIICHKY Pe3yJIbTaTOB 00y4YeHUs
(copMUpOBaHHBIX KOMIETEHITNI, OCBOCHHBIX HABBIKOB U YMEHHM, YCBOSHHBIX 3HA-
HUM).

[lepedyeHb peKOMEHIyeMbIX YyUEOHBIX W3JIaHUW, UHTEPHET-PECypCOB, OCHOB-
HOM TUTEepaTyphl BKIIOYAET aKTyaJIbHbIE HUCTOYHUKH, K KOTOPHIM Y CTYJICHTOB UMeE-
€TCsl CBOOOTHBIN JTOCTYII.

Jlannas paboyvasi mporpaMMa MOXKET ObITh PEKOMEHI0OBaHA JIJIsl U3YYCHUS JTUC-
nuIiiHbl - «MukpoOuonorus» Ha OuonorndeckoMm ¢dakynprete PI'BOY BO
"KyoI'V".

Penienzent /

—— Y <~~~ Bonkosa C.A. 1oueHT kKaeapbl GHOTEXHOJIOIHH,
/ ounoxumuu u 6nopuszuku GI'bOY BO «Kybanckuii
rOCyapCTBEHHBIN arpapHbld YHUBEPCUTET
umenu U. T. TpyOununay
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PELIEH3USA
Ha padovyI0 MPOrpaMMy MO JUCHUIIIIUHE
«MuKpOOHOIOTHS»
Harnpanyienus 35.03.08 — Bojanblie Onopecypchl U akBaKyJIbTypa

PaGouas nmporpamma no nucuurinae «MUKpoOHOIOrus» st CTYJIEHTOB OMO-
noruyeckoro pakynbrera PI'BOY BO "KyO0I'V" cocraBiiena B cooTBETCTBUU C Tpe-
ooBanusimu OepepansHoro ['ocygapcrseHHoro O6pa3oBaTeIbHOTO CTaHIApTa Tpe-
ThEro nokosieHus. [Ilporpamma cocTaBieHa B MOJHOM COOTBETCTBUU C TPEOOBaHH-
smu yaeOHoro 1utana 1o Hampasienus 35.03.08 — Boxnbeie Ouopecypcs 1 akBa-
KyJbTypa.

Pabouas mporpamMma mpeznonaraeT pacnpeesieHne TeM H U3y4eHue MaTepu-
ana mo pasznenam. ['paMOTHO CTPYKTypHpOBaHa, U OXBATHIBAET BCE AKTyallbHbIC
HaIpaBJICHUS TI0 TUCITUTIIINHE HA CETOAHSIIHUNA ICHb.

Bce pazgenbr paboueit mporpamMMbl HampaBiieHbl Ha GOpMHUpPOBaHUE Tpedye-
MBIX CTaHJApPTOM KOMIIETEHIIUM, B IOJIHOM Mepe OTBEYAIOT TPEOOBAHUAM K pe3yJib-
TaTaM OCBOEHUS yueOHOoM nucuuruinHbl B cootBeTcTBUM ¢ DI'OC BO Tperhero no-
koJieHus. Kaxxapiit pasziesn nporpaMMbl pacKpbIBaeT paccMaTprUBaeMble BOIIPOCHI B JIO-
TMYECKOM TMOCIIEI0BATENILHOCTH, ONPENEIsieMOl 3aKOHOMEPHOCTSIMU OOyUYEHHSI CTY-
JICHTOB.

J11st 3aKperieHns TEOPETUIECKUX 3HaHUH, (HOpMUPOBaHUS TPEOYyEMbIX KOMIIE-
TEHIIUH, YMCHUH ¥ HABBIKOB CTYJCHTOB MPEIyCMaTPUBAIOTCS KaK ayIUTOPHBIC, TaK
¥ CaMOCTOSITEIbHBIC 3aHATHA. KOTMYECTBO ayIMTOPHBIX 3aHATHN U BHEAYTUTOPHON
paboTHI CTYJICHTOB COOTBETCTBYET TPEOOBAHUSIM yU4EOHOTO TUTaHA.

KoHTpob 1 Ol1eHKa pe3ynbTaTOB OCBOSHUS yUSOHOUM TUCIIATIIIMHBI OCYIIECTB-
JISTIOTCST B CTPOTOM COOTBETCTBHH C TPEOOBAaHUSAMH Y4EOHOTO TUTAHA IO JTUCITH-
mHe. Pa3zpaboTanHbie u mpeaaraeMbie B mporpamMme (JOpMBI B METOIBI, TTO3BO-
JISIIOT B TIOJIHOM MEpE OCYIIECTBIISITh KOHTPOJIb M OIIEHKY Pe3yJbTaTOB 00y4YeHUs
(copMUpOBaHHBIX KOMIETEHITNI, OCBOCHHBIX HABBIKOB U YMEHUI, YCBOSHHBIX 3HA-
HUM).

[lepedyeHb peKOMEHIyeMbIX YyUEOHBIX W3JIaHUW, UHTEPHET-PECypCOB, OCHOB-
HOM TUTEepaTyphl BKIIOYAET aKTyaJIbHbIE HUCTOYHUKH, K KOTOPHIM Y CTYJICHTOB UMeE-
€TCsl CBOOOTHBIN JTOCTYII.

Jlannas paboyvasi mporpaMMa MOKET ObITh PEKOMEHIOBaHA JIJI U3YUCHUS HC-
nuIiiHbl - «MukpoOuonorus» Ha OuonorndeckoMm ¢dakynprete PI'BOY BO
"KyoI'V".

Penienzent

o \//%/L’—’7 [Tpodeccop kadenprr Ouonoruu u

skonoruu pacrenuid ®I'bOY BO KyoI'y
noktop omonornuecknx Hayk C.b. KpuBopoTon
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