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1 Hesm 1 3a1auM U3yYeHU s TUCHHUILUIHHBI (MOYJIs).

1.1 Ilesb 0OcBOEHMS TUCHUNIMHBI.

Lenpro ocBOCHUS TUCHUILUIMHBI "Mukpoouosiorus" seisercs GOpMUPOBAHUE Y CTYJICHTOB
obmenpodecCHOHaNBHBIX U MPOPECCHOHATHHBIX KOMITETEHITMH B IPOU3BOACTBECHHOH, Y4eOHOM U
HCCJIEIOBATEILCKON JESTENbHOCTH, COOTBETCTBYIOIIUX YPOBHIO TOJATOTOBKM OakanaBpa AJis
Hay4YHO-UCCJIEIOBATENILCKOM M HAYYHO-NPOU3BOJICTBEHHOM  JI€ATEIIbHOCTH, a TakKxke
dbopMUpOBaHUE y CTYACHTOB TNTyOOKHMX 0a30BBIX TEOPETUYECKUX U TMPAKTUYECKUX 3HAHHUM B
00JacT MUKPOOUOJIOTUU C TOYKH 3PEHHUS COBPEMEHHBIX MPEJICTABICHHA O pa3HOOOpa3uu Mupa
MUKPOOPTraHU3MOB KaK 4acTH OMOC(EpPHI U UX POJIU B €€ YCTOMYHUBOM Pa3BUTHH.

MukpoOuoiorus - oJiHa U3 HanboJiee aKTUBHO Pa3BUBAIOIIUXCSI 001acTel OMOIOTHYECKOM
HayKu. MUKpOOHasi KJeTKa - WICabHBIM OOBEKT Ui M3YyYEHHS MOJICKYJISIPHO-TEHETHYECKHX
MPOIIECCOB B OMoONOruu. MUKpPOOUOJIOTHS TPEACTaBIsSeT COOOH HE TOJIBKO TEOPETHUSCKUMN
MHTEPEC M0 U3YYCHUIO OMOJIOTMYECKHX MPOLIECCOB, MPOTEKAIOIIUX B MUKPOOHOH KIIETKE, HO U B
MPOU3BOJICTBEHHON JIEATEILHOCTH YEJIOBEKa, MOCKOJIbKY MHUKpPOOPraHU3Mbl M MPOAYKTHI HX
KUZHEJEATEIbHOCTH IIUPOKO MCMOJB3YIOTCS B Pa3MYHBIX O0JIACTAX MPOMBILIUIEHHOCTH,
CEeJIBCKOT0 X035MUCTBA U MEIULIUHBI.

1.2 3agauyu AMCHMILIMHBI.

3a7auu OCBOCHUS AUCLUIIUHBIL:

— cpopMHpOBaTH Y CTY/ICHTOB:

06a30Bo€ MBbIIICHHE, 00ECIEeUUBAOIEEe CIIOCOOHOCTh NMPUMEHSTh 3HAHUE MPUHIMIIOB
KJICTOYHOM OpraHu3aliil MHUKpPOOOB, OHOPH3UYECKUX U OHOXMMHYECKMX OCHOB HX
KHU3HEIEATEIIbHOCTH, TPOUCXOMSIINX B OaKTepusiX MeMOPAaHHBIX MPOLIECCOB B BBIIOIHIEMOM
NEeSITETLHOCTH B O0JIACTH MHUKPOOMOJIOTUM C YYETOM OCBOEHHBIX METOAMYECKUX MPUEMOB H
HO/JXO0/10B;

CIOCOOHOCTh TIOHUMATh B3aHMMOCBS3b TEOPETHYECKHMX OCHOB MHKPOOHOIOTHYECKHX
IPOILIECCOB C MCIOJB30BAaHUEM TEX WJIM MHBIX METOJIOB M BO3HUKAIOLIMX PE3YyJIbTaTOB HAY4HO-
NPAaKTUYECKOH eATEIFHOCTH B 00J1aCTH MUKPOOHUOJIOTHH U OMOTEXHOJIOTHH;

CIOCOOHOCTh TNPUMEHATh COBPEMEHHBIE HKCIEPUMEHTAbHbIE METOABl PaboOThl C
MUKpPOOHOJIOTHYECKUMHU O0BEKTAaMH B JTAOOPATOPHBIX YCIOBUSX;

— pa3BUBaTh y CTYJIEHTOB YMEHHUS HCIOJb30BATh COBPEMEHHBIE INpPEACTaBIEHUS 00
OCHOBaX OWMOTEXHOJOTMYECKMX W OHMOMEIUIIMHCKHX TIPOM3BOJCTB, TE€HHOW WHXCHEPHH,
HaHOOMOTEXHOJIOTHH, ONOITHKH,

— pa3BUBaTh Y CTYJEHTOB HAaBbIKU Pa0OTHI C yueOHOM U HAyYHOU JIUTEPATyPOU.

1.3 MecTo AucuuinHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMBbl.

Jucuumnnuzaa «MuUKpoOHONOTHs» SBISETCS OAHONM W3 0a30BBIX YYE€OHBIX TUCITUILINH
(b1.0.23) nukia moaAroToBKH OakamaBpoB 1o HampasicHuio 35.03.08 Bomgubie Guopecypcesl u
aKBaKyJbTypa Mo mpoduiao AKBaKyIbTypa.

JucuuninuHa ynTaercs As 6akanaBpos HamnpasieHus 35.03.08 — BoxHbie 6ropecypcsl 1
aKBaKyJlbTypa Ha 2 Kypce B 3 cemectpe. Eil mpeamecTByer u3ydeHne Takux JUCHUIUIMH Kak:
«Opranuyeckas ¥ Ouosiornueckass XuMus», «l'uuponorus», «konorus pwid», «boranukay,
«YenoBek», «bnoXxuMus U MONEKyspHas Ouojorusy. JlaHHas JUCHUIUIMHA SBIISETCS OJHOU U3
COCTABJISIIONINX OCHOBY Ui qucturiuiiH "Uxtuonorus”, "['eneTnka u cenexnus poio", "MeTtoas
PBIOOX03AUCTBEHHBIX HCCIeIOBaHUI" U JIp.

1.4 IlepevyeHb MJIAHMPYeMbIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECECHHBIX C INIAHUPYEMBIMH pE3yJabTaTaMU 0CBOCHUSA 06p330BaTeJII)H0]7] nporpammal.
[TnanupyeMbIMH pe3yibTaTaMd OOy4EHHUS MO JUCLUIUIMHE, SBISIOTCS 3HAHMS, YMEHHUS,
BJIQJICHUS W/WIM OIBIT JESTEJIbHOCTH, XapaKTepU3YIOUIHE 3Tanbl/ypoBHH (DOpMHUpPOBAHUS
KOMIIETEHIIMH M 00ecreynBaoNe JOCTHKEHHE IUIAaHUPYEMBIX pEe3yJIbTaTOB OCBOCHUS



00pasoBatenbHON TporpamMmsl B 1iesioM. [lepeueHb KoMIeTeHnui, GOopMUPYEeMBIX B pe3ysIbTaTe
HU3YUCHUA TUCHUIIJIMHLBI, TPUBCACH B T3.6.III/II_I€.

N Wnnexc Coneprxanue B pesynbTate nzydeHus yueOHOH JUCIUIIIIMHBI 00y4YaroIuecs JODKHBI
o
KOMIIETEe | KOMIETCHLUH (MK
ILII . 3HATh yMeThb BJa/IeTh
HIINU e€ gactu)
1. | OIIK-7 CTIIOCOOHOCTD MOP(hOIIOTHIO, CTPOCHHE, | HHTEPIPETHPOBATH METOJaMHU
HCIOJIb30BATh MeTa0O0Iu3M JTaHHBIC y4e0HOH, | KyIbTUBHPOBAHHS
OCHOBHBIE 3aKoHb | TPOKaPHOTHYECKHX HAayqHOH,  HAYYHO- | MHKPOOPTaHH3MOB B
OHMOIIOTHIECKUX TIOITY I PHOT na0opaTOpHBIX |
€CTECTBEHHOHAYYH
00BEKTOB; JIUTEpaTypsl,  CETH | MPOU3BOJCTBEHHBIX
BIX JWMCLMIUIMH U .
MECTO u poss | MHTEpHET JUISL | YCIIOBUSIX;
MareMaTiCCKni MHKPOOPTaHH3MOB B | OCYLICCTBJICHHUS HaBBIKAMH
anmapar B | Ouocoepe, UX | TEOPETUYECKOTO acenTHYeCKOn
npo(eCcCUOHANbHOM | UCTIONb30BaHUE B | HCCIICZIOBaHUS; paboTsl B
NESTENBLHOCTH, Ka4yecTBe 00beKTa | HaXOJHUTh MHKpPOOHOJIOTHYECK
NpuMensTh MeTopr | 2KCTIEPHMEHTATLHOTO B3AMMOCBS3H MEXAYy | Off naboparopuy;
HCCIICIOBaHMUS; CTPYKTYpOit U | METOOM
TEOPETHYECKOTO U A ’ PYKTYPO A
O0COOCHHOCTH OCHOBHBIX | (pyHKIHEH HaKOMHUTEJIbHBIX
OKCHCPUMCHTATEHO | ypepreTHuecKknx OHMOIOrHIECKOTO KYJBTYD;
T'0 ucClIeI0BaHUsA mporieccoB  (OpoxkeHuUs, | 00beKTa; METOJaMHU
IbIXaHHUSA,  XEMO- W | CONOCTaBIATh 9KCIIEPUMEHTAIBLHOT
(dboTocuHTe3) OaKTEPHil; | 3aKOHBI 0
NPUHLOUIBI W METOJBl | €CTECTBEHHOHAYYHBIX | MUKPOOHOIOTHYECK
KJaccupUKau JCLUILTHH C | Oro MccieqoBaHus,
OakTepuii pe3ynbTatamMmu NPUHLUITAMHA
OKCIIEPUMEHTAJIbHOM | M3Y4eHHS  BOIHBIX
JIeSITEIbHOCTH MHKpPOOPIaHH3MOB,
nx 9KOJIOTHH,
0coOeHHOCTeH
pOCTa M pa3BHTHS
2. | IIK-4 CIIOCOOHOCTB YCTPOMCTBO CBETOBBIX MIPOM3BOIUTH TIOCEB METOaMH
NPUMEHSATh METOIbI MUKPOCKOIIOB € Ha IMUTaTCJIbHBIC BBIICICHUA
- TexHonoruy | AMMEPCHOHHBIMU Cpensl; Gakrepuii,
00BEKTHBAMH, JIenaTh Tpernapar- TIOTYYEHHUS YHCTHIX
HCKYCCTBEHHOTO .
HPUHLUIIBI Ma30K OaKTepHi, KyJIbTyp B paMmKax
BOCIHPOMSBOACTBA M | iy pockonuu; BBIJICJICHHBIX U3 IKCIEPUMEHTAILHOT
BbIpalMBaHNA OCHOBBI PabOTHI THAPOOHOHTOB; o HACCIIENOBAHUS
TUIPOOHOHTOB, OHMOT€OXUMHYECKHUX HCIIOJIb30BaTh TUAPOOUOIOTHYECK
00pBOBI C | LHMKIIOB 3JIEMEHTOB JIJIsI TOTOBEIE UX 00BEKTOB, B TOM
MH(EKIMOHHBIMK 1 | HX HCIOJb30BAHUS B MUTATEIbHBIC CPEbl; | YUCTe
HBA3HOHHBIMI YCTaHOBKax 3aMKHYTOTO | MOJIb30BAaThCS MH(HUIIMPOBAHHBIX
BOJIOCHA0)KEHUS, MHUKPOOHOIIOTHIECKO | PHIO;
3a00JICBaHISIMU N .
6 TIPUHIUIBI paboOTHI € it meTnei; HaBBIKaMH T10CEBA
THAPOOHOHTOR YHUCTBIMH KyJIbTypamu 0o0OHapyXnBaTh Ha IUIOTHBIE
Gakrepwuii; OakTepuaIbHbIC MUTaTeIIbHBIC
0COOEHHOCTH CTPOGHHUST | KJIETKH B T10JIe cpensbl;
U duznonoruu 3pEHUs] MUKPOCKOIIa METOoJlaMU
OakTepuaIbHBIX KJIETOK; BU3yaJIN3alu1
YCTPOMCTBO pabouero MUKPOOHBIX
MecTa MUKpoOHoJIora 00BEKTOB;
NPUHLUITAMHA
NEePBUYHON
HICHTU(DUKAITN

GakTepuii, B TOM
YUCJIE CIIOCOOBI
OTIpeIeIICHUs THTIA
KJICTOYHOM CTCHKH
Gaxrepuii

2. CTpyKkTypa M coiep:KaHue JMCLHUIIHHBI.



2.1 Pacnpeesienre TPYA0EMKOCTH TUCUMUILJIMHBI IO BUAaM padoT.
Obmas Tpy10€MKOCTh JUCIUIUINHBI COCTaBIIsAET 2 3a4. el. (72 yaca), uX pacupe/esieHue

10 BUgamM pa60T MMpeaACTaBJICHO B Ta6J'II/II_IC.

Bun yaeOHoO# paboThI Bcero | Cemectpsr
4acoB (1ackn)
3
KonrakTHasi padoTa, B TOM 4ncje
AyIMTOpHBIE 3aHATHS (BCEro) o4 54 | -
3aHsATUA JTEKIIMOHHOIO TUIIA 18 18 -
3aHATUS CEMUHAPCKOTO TUTIA (CEMUHAPHI, TPAKTUYCCKHUE 3aHSTHS ) - - -
JlaGoparopHble 3aHATHS 36 36 -
HNuas koHTaKkTHas padora:
KonTtpons camocrositensaoit padotst (KCP) 2 2 -
[Tpomesxxyrounas arrecrauus (MKP) 0,2 02 | -
CamocrosiTejibHasi pa6oTa, B TOM YHcJI€:
Kypcosas paboma - - -
IIpopabomka yuebnoco (meopemuueckoeo) mamepuana 6 6 -
Buvinonnenue unousudyanbhvix 3a0anull (nodeomoska coobuyeruil, npesenmayuti) 2 2 -
Peghepam 1,8 18 | -
[ToaroroBka K TeKyIeMy KOHTPOJTIO 6 6 -
KonTpoub:
[ToaroroBka Kk sK3aMeHy - - -
OO0mas Tpy10eMKoOCTh Jac. 12 12 -
B TOM YHCJie KOHTaKTHasi padoTa 56,2 56,2 | -
3a4. el. 2 2 -

2.2 CTpyKTYypa AHCHMIIHHBI:

PacnpeﬂeneHI/Ie BUJI0B yqe6H0171 pa6OTLI " UX TpPYAOCMKOCTH I10 pa3jciiaM IUCHUILIAHBI.

Pazensl AMCHMILTUHBL, U3ydaeMbie B 3 ceMecTpe (ounas hopma)

KonnuaectBo 4acos
Breaynn
Ne Haumenoanue pa3aenon AynurtopHas paboTa TOpHas
Bceero
pabora
JI I13 JIP CP
MukpoOrosiorus Kak Hayka: UCTOpHS, 2 — 2 5
MECTO U pOJIb B COBPEMEHHOU
1 6uonoruu, cTpyKkTypa. Beiaromumecs
ydaeHble-MuKpoOnooru. Vicropus
Pa3BUTHS MUKPOOHOIOTHIECKHX
IpeCTaBICHUN 1 METOJIOB.
2 Crpoenne MHUKpPOOHOI KJIETKH. 2 — 4 5
[{uTosmorust mpoKapuor.
Poct u pa3MHOKEHUE 2 — 4 5
3 | MEKpPOOPTaHM3MOB. Brusiane
abuoTHyecKkux (haKTOpOB.




4 OcHOBBI OMOXMMUH U (DU3HOJIOTHH 2 — 4 S)
MHUKPOOPTraHHU3MOB.
Pa3znooOpasue npokapuoT u ux 2 - 4 5
> CII0COOOB XKU3HHU.
MHuoroo0pa3ue croco00B KU3HH 2 — 4 5
6 MIPOKApHOT.
YyacTre MUKpOOPTaHU3MOB B 2 — 4 5
7 | KpyroBOpOTE OCHOBHBIX OHMOTEHHBIX
3JIEMEHTOB.
8 MukpoopranuzMel KpyroBopora a3ora B 2 - 6 5
ouocdepe.
9 | OcHOBBI BOZHO MHUKPOOHOJIOTHH. 2 — 4 10
Hmoeco no oucyuniune: 18 - 36 15,8
2.3 Coaep:xaHue pa3ieioB JMCHUILIAHBI:
2.3.1 3aHATHSA JEeKIMOHHOIO THIIA.
Haumenosanue Popma
N pasena(Tembi) Copepxanue paszzena (TeMbl) TEKYIIETO
KOHTPOJIS
1 2 3 4
1|Pasnen 1 - [Ipenmer W 3amay MUKPOOMOJIOTHMH, €€ MECTO U POJb B| YCTHEIH
MukpoGHOIOrHs KaK |coppeMeHHO#M OMOJIOTHH. Huddepenunmarms| °©"POC
HayKa: HCTOpHs, MUKPOOHMONIOTMYECKON HAayKh MO LeIsiM U O0beKTam
MECTO 1 pOJib B uccnenoBanusi.  OCHOBHBIE — pa3fesibl  MHUKPOOHOJIOTHU.
COBPEMEHHON OtkpbiTue MHKpOOOB JleBeHrykoM u  pabOThl HEPBBIX
Ouosoruy, CIpYKTypa. |icenenoBareneii.  MUKpoopranusmoB. Jlyu Ilactep u  ero
Beinaromuecs 3Ha4YCHHE B pa3BUTUU MHKpoOuonoruu. Padoter IlacTepa mo
y4CHBIC- M3y4yeHuto OoJie3Hel BMHA W TWMBa. PemieHwe Bompoca o
MHKPOOHOIIOTH. caMo3apoXKJIeHUM KM3HU. YdeHue o OpoxeHuu. Pazpaborka
Hcropus pa3sBuTisa  |[Tactepom Hay4HBIX IIPUHIUIIOB poUIaKTUKH
MHKPOOHOTOTHYECKHX yH(eKIIHMOHHEIX 3a6071eBanmii. PoGept Kox u ero 3HaueHue B
TIpECTaBICHUH 1 pazBuTuu MukpoOuonoruu. 3HayeHue pador P.Koxa nmns
MCTO/IOB. pa3BUTHs MUKpoOHonorndeckoil Texuuku. HWM.M.Meunukos u
€ro BKJIaJ, B pa3BUTHE MHKPOOMOJOTMU U HMMYHOJIOTHH..
JAWN.NBaHOBCKMII  —  OCHOBONOJIO)KHMK  BHUPYCOJIOTHH.
OcHOBHbIE 3Tamnbl pa3BUTHS 001l MUKpOOHOIOrHH. PaboThI
C.H.Bunorpaackoro, M. beliepunka, B.JI. OmensHckoro u
JPYTUX MCCIIEOBATENIEH.
2.Pasnen 2 — Ctpoenne  |[[IpoKapHOTHBIC M DYKAPHOTHBIC MUKPOOPTaHU3MBI; CXOJICTBO H| YCTHBII
onpoc

MUKpPOOHOM KJIETKH.
Iutonorus
MIPOKapHUOT.

OCHOBHbIe pa3nuuusi. Pasmeppl u ¢opma OakTepuanbHBIX
kJIeTok. OOmas XapakTepUCTHKa CTpPOEHHs OakTepuanibHOM
kietku. Kierounas crenka 6akrepuil. CTpoeHHe, XUMUYECKHI
coCTaB, (PYHKIMHU KIETOUYHOU CTEHKH. [IpoTommacTsl 1 METO b

ux nonyueHus. L-dopmer Oaxtepuil. Cnusuctble cIiow,
Karcynbl ¥ 4exjibl y Oakrtepuil. X XuMuyeckuil coctaB u
3HadyeHue. JKryruku y Oakrepuii pasmepsl, (popma, cTrpoeHue,
YUCIIO U B3aMMOpacloliokeHue. MeXaHu3Mm  JBUKEHHS
KryTukoB. Bopcunku (pumOpun), ux omiuuus U (QyHKLIUH.
Huronnasmarnyeckass MeMOpana. Ee xumuueckuii cocras,
cTpoenue, (GyHKUMH. BHyTpukierounele = MeMOpaHHBIE
CTPYKTYphl y OakTepuid u ux @pyHkuuu. Pubocomsl Gakrepuii,




UX CTpPOCHHE, XUMHUYECKUI cocTaB, GyHKUHUU. CyObeIMHUILIBI
pubocom. Ilomucombl. OCOOCHHOCTH CTPOCHHS SIEPHBIX
SKBUBAJICHTOB y Oakrepuii. bakrepuanbHas xpomocoMa U ee
crpoenue. OTIu4us HyKJI€OMI0B OaKTepuil OT siiep 3yKapuoT.
[Mna3muael. DHAOCHOPHI M JApyrHe  mokosmmecs (Hopmel
6axrepuil. CTpoeHue 3HI0CIIOp U MpoLecc UX GopMUpOBaHHUSL.
3HayeHue YHA0CIOop y OaKTepHid.

|Pasnen 3 — PocT 1 Tunbl nuTaHus y MHKPOOPraHU3MOB. AyToTpobl  u| YCTHBIH
pa3MHOKCHUE retepoTpodsl. Tumsl ayrorpoduoro mnuranus. Poro- wu| °MPOC
MHUKPOOPIaHU3MOB.  |XeMoayToTpo(dbl. MCTOUHMKM  yriaepoiHOro U a30THOTO
Binsuaue nuTaHus y MukpoopranusmoB. daktopsl pocta. OCHOBHBIE
abNOTHYECKHX TUIBl UTATENBHBIX CPEl, NMPUMEHSAEMBIX B MUKPOOHOJIOIHUU.
(akTopoB. [TpuHIMTIBL KOHCTPYHPOBAHMUSA MUTATEIbHBIX cpel. BrusHue
TeMIeparypbl Ha pocT OakTepuil. Mcronb3oBaHHE BBICOKHX
TEMIEparyp A CcTepuwiu3anud. MeToapl CTepUIU3aluy.
[Tactepuszanusi.
<Paznen 4 — OCHOBBI DOHepreTuyecknii OOMEH W €ro CBSi3b C KOHCTPYKTHUBHBIM.| YCTHBIH
OMOXHUMHU U OCHOBHBIC 3Tambl paciuervicHus yrineBoaoB. OrtHomnenue| ©"POC
¢buznonornu MHUKPOOOB K Kuciopoay. IlyTi nonydeHus sHepriun B a9poOHBIX
IIPOKAPHOT. U aHa’pOOHBIX ycnoBUAX. JlpIxaHue u OpoxeHue. A’3poOHoe U
aHa’poOHoe JbIxaHue. Buapl aHa’poOHOro JbIXaHUS U €ro
3Ha4yeHHUeE.
|Pasnen 5 — OOmie TpUHIMNB  KJIacCU(UKAUK  MHUKPOOPTAaHU3MOB.| YCTHBIH
PaznooGpasue [IpokapuoTHble OpraHu3Mbl U HX ocoOeHHocTH. CBoiicTBa| ©MPOC
MHUKPOOPIraHU3MOB U |GakTepuii, yYUThIBaeMble IpU UX uaeHTUUKanuu. [loHsTre o
X CIOCO00B XKU3HU. (ye, KylnbType u mramme Oakrepuil. Criupoxersl. CTpoeHue
CHOUPOXET HUX OTIMYMs OT Jpyrux Oaxkrtepuil. OCHOBHBIE
npeacraButenu  cnupoxeT. CroupanbHble U HU30THYTHIE
OaxTtepun. Pukkercuu u xnmamuauu. OcoOEHHOCTH UX CTPOCHHUS
U pa3MHOKEHHUSL.
Bupycsl, ux ¢opma, pa3mepbl, 0COOEHHOCTH XHMHUYECKOTO
cocTaBa. JKH3HEHHBI! LIUKI BUPYCOB. PenpoayKius BUpycoB Ha
npumepe Oakrepuodara. JIntuueckas u IM30reHHas HHPEKIus.
Pasnen 6 — ®dotoTpodHble OaKkTepuu U UX (HOTOCUHTETUUECKUH ammapat.| YCTHbIH
Mmuoroo6pasue Ocob6ennoctu  ¢orocunTe3a y (oTtoTpodHBIX OakTepuit.| ©MPOC
CII0COOO0B JKU3HH Anokcurensslii ¢orocunte3. L{uanobakrepun. CTpoeHue ux
IIPOKapHoT. KJIETOK M  IIOJOKEHHWE B  CHCTEME€  OPTraHHM3MOB.
@DOTOCHHTETHYECKUH anmnapaT [IHaHOO0aKTepuil U OCOOEHHOCTH
ux (QorocunTeza. XemocuHTe3upywimme Oakrtepun. Ux
OCHOBHbIE Tpymnmbl. MexaHu3M xemMocuHTe3a. PaboTsl
C.H.BuHorpaackoro 1o H3y4€HUI0 XEMOCHUHTE3UPYIOLIUX
OaKkTepHil.
|Pasnen 7 — Yuactue  [KpyroBopot yrieponma B mpupope. llemtrono3zopasmararoriue| Y CTHbIH
MHKpPOOPTaHU3MOB B |0akTepuu. MeTtaHoreHHble OakTepuu. MukpoOuonornueckoe| ©MPOC
KpyroBopoTe OKHUCJICHHE COeAMHEHMH cepbl (HOTOCHHTE3UPYIOLIUMU H
OCHOBHBIX XEMOCHHTE3UPYIOIIUMHU OaKTepHsIMHU. Boccranosnenue
OMOTEHHBIX Cynb(PaToB MHKPOOPTaHU3MaMH, €r0 MPHUYUHBI U 3HAYCHHE.
JJIEMEHTOB. KpyroBoport cepsl B ipupo/ie.
Pasnen 8 — KpyroBopor a3zora B mnpupome. AMMoHH(HKanus w| YCTHbI
MuKpOOpraHusMBl  |MHUKpOOPraHU3MBI, €€ BBIBIBAIOIIHE. Hurpudukamus u| ©mPOC
KpYroBopoTa a30Ta B |gpI3bIBAOIIINE ee MHKPOOPTaHHU3MBI. Pabotet
brocdepe. C.H.BuHorpajickoro 1o  BBLICJICHHIO  HHUTPU(PHUKATOPOB.




Henutpudukanus. YCIOBUS  pPa3BUTHSA, MEXaHU3M U
BO3MOXXHOCTH €€ yCTpaHEHHs, IPAKTHUECKOEe MCIOJIb30BaHUE.
Mukpobuonornueckass — ¢pukcanus arMocepHOro  asora.
CBOOOIHOXKUBYIITHE aHA3POOHBIC U a3POOHBIC a30T(HUKCATOPHI
U UX XapakTepuctuka. KiyOeHbKOBbIE OaKTepHH, HX
XapaKTePUCTHKA, B3AUMOOTHOIIICHUS C PACTCHHUSIMH.

9.[Pazzen 9 — OCHOBBI
BOJHOH
MUKPOOHOJIOTUHU U
OMOTEXHOJIOTHH
OYMCTKH BOJI.

Metoabl uccnenoBanus MUKpodopsl Boabl. TpeGoBanus k
otbopy mpoO Bombl. Mukpodiaopa TPECHBIX W MOPCKUX
BOJIOEMOB. DKOJIOTHSI BOJHBIX MUKpPOOpraHu3MoB. [Ipumecu u
3arpsi3HEeHUs  NpUPOAHBIX  BoA. CaMoouulIeHHe BOJBI,
MHUKPOOHOIOTUYECKHE TPOLIECCHl MPH OYUCTKE CTOYHBIX BOJ U
crocoObl, yBenuuuBaOIMX UX 3PGEKTUBHOCTb. MeTobl
OYMCTKH CTOYHBIX BOJ. lcmonb30BaHMEe MHKPOOPTaHH3MOB
LMKJIa a30Ta B YCTPOMCTBAX 3aMKHYTOI'O BOAOCHAOKEHUS MPU

VcTHBIN
ompoc

KYJIbTUBUPOBAHUH THJIPOOHOHTOB

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA.
3aHATHSA CEMUHAPCKOTO TUIIA — HE IIPEyCMOTPEHBI

2.3.3 JlaGopaTopHble 3aHATHS.

HaumenoBanue nabopatopHbsix padboT

®opma
TEKYLIETO
KOHTPOJIA

3

4

MUKpOCKOTIMYECKHE METO/IbI MCCIIEOBaHMs. 3HAKOMCTBO € pabo4nM MECTOM
U PSKUMOM pabOTHl B MHUKPOOMOJIOTHYECKOH J1abopatopun. MUKpOCKOMHUs
rOTOBOT'0 OKPAILIEHHOT0 Npenapara — Ma3ka JpOiOKel ¢ IPUMEHEHUEM CyXOM
Y UMMEPCUOHHOM CHCTEM.

KonnokBuym
Nel

HpaBI/IJ'Ia 06paH_[eHI/ISI C KYJIbTypaMH MHUKPOOPraHU3MOB. 3HAKOMCTBO C
OCHOBHBIMH AHUJIMHOBBIMU KpaCUuTeIsIMHnu JJIA OKpalllnBaHUA
MHKPOOPTaHHU3MOB. HpI/IFOTOBJ'ICHI/Ie npenapara-Ma3ka, OKpallMBaHUEC C€ro
MMPOCTBIM CIIOCOOOM U MHKPOCKOIIH.

Komnoksrnym
Nel

CrnosxxHble MeToIbl OKpacku. Mopdonorus Mukpoopranu3smoB. Okpacka 1o
['pamy ¢ mpuMeHeHUEM KOHTpoJeil. 3HaKOMCTBO C OCHOBHBIMH (hopMaMu
Oaktepuii. Okpacka mo ['pamy craduiioKOKKa, capIMHbI, MOHOOAKTEpHUH,
CTPENTOOAIIUILITBI.

Komnoksuym
Ne2

N3yuerre MOp(}OIOTHH MHKPOCKONMUYECKHX TPHOOB. MHUKPOCKOITHYECKOE
U3ydeHHE KOJOHHUN W CTPOCHHE OPraHOB CIOPOHOIICHHS IPEICTaBUTEICH
pomxoB Mucor, Aspergillus, Penicillium. M3yueHre 0coOEHHOCTEH CTPOSHUS
MHUIIEITUS Pa3IMYHbIX TPEICTaBUTEIICH MUKPOCKOITUYECKUX IPUOOB.

Komnoxsuym
Ne2

Crpoenne MUKpOOHOH KJIETKH. BKIIFOUSHHUSI MUKPOOPTaHU3MOB. CIICIIUATIEHBIE
MeTo bl OKkpacku. Oxpacka crop o Kieitny. CriocoObl BBISIBICHUS KarlCyll
Oaktepuii MetogoM AHTOHU. BrxmroueHus Oaktepuit. Okpacka 3epeH
BOJIIOTHHA.

Komnoksrnym
Ne3

Mertoasl KYJbTUBUPOBAHUA MHUKPOOPIraHU3MOB. Metoasl CTCpHUJIN3allu.
IMMOCCB BO3yXa 0CAJOYHBIM MCTOIOM.

Komnoksrnym
Ne3

KynbTypanpHble CBOIICTBA MUKPOOPIaHU3MOB. Belaenenue uncroi
KYJIBTYpBl U3 MUKPOQIIOpEl Bo3ayXa. [locTaHOBKA OMBITAa IO HAKOIIJICHUIO
aHa’pOOHBIX MUKPOOPTaHU3MOB.

Komnoksrnym
Ne4




8. |MeToapb!l BBIAENEHHS YUCTHIX KYJIbTYP MUKPOOPTaHU3MOB. M3yueHue
aHadpPOOHBIX MUKPOOPTraHu3MoB. [TocTaHOBKA OMBITOB MO HAKOIIJICHUIO Kosnoksuym
aMMOHU(PHUIMPYIOUINX, HUTPUDUIUPYIOIUX U CYIb(aTpe ylupyrOmux Ne4
MHUKPOOPTaHU3MOB.

9. |IIpeBparienue a30TUCTHIX BEIIECTB B IPUPOJIE MPH YIACTHH
MHKPOOPTaHU3MOB — aMMOHUpHUIMpPYIOIe MUKpoopranusMel. [TocranoBka | Komnoksuym
OTIBITA IO HAKOIJICHUIO JICHUTPUDUITUPYIOIIUX, a3POOHBIX U aHAIPOOHBIX Ne5
LEJUTI0JI030pa3IaraloliuX MUKpOOPraHU3MOB.

10. |13yuenue aenutpucukaropoB Ha cpeae ['mibras. IloctaHoBKa ombiTa MO
HAKOIUICHHIO CBOOOHOKHUBYIINX a3POOHBIX  aHAPOOHBIX a30TPUKCATOPOB. KOHHJ\?SBHYM
[TocTaHoBKa OMbITa MO HAKOTUICHUIO OaKTEPUii IUKIIA CEPBI. B

11. |M3y4yeHue cBOOOTHOKHUBYIIUX U CHMOMOTHYECKUX a30TPUKCATOPOB. KomnokBuym
[TocTaHoBKa OMbITa MO HAKOIUICHUIO THOHOBBIX OaKTEPHIA. Neb6

12. |[IpeBpaieHue BeuiecTB B IPUPOAE MIPHU y4aCTUU MUKPOOPTaHU3MOB. Kosnoksuym
Hurpuduxaropsl. A3poOHBIE LETUTIOI030pa3pyIIAIONIE MUKPOOPTAaHU3MBI. Ne6

13.|AHaspoOHBIE IEIUTION030pa3pyIIAIONINE U a30THUKCUPYIOITUE Komnoksuym
MUKPOOPTaHU3MBI. Ne7

14. Mukpoopranu3Msbl, OKHCISIOMHNE cepy. MUKPOCKOMIHS cepoOaKTepHii ¢
HAaKONUTEJIbHOU KYJIbTYpbl BUHOTpaaCKOro B pa3aaBie€HHOM KaIljie U C KosutokBuym
OKpacKoil BOAHBIM (hyKCHHOM. V3yueHne THOHOBBIX OaKTepuil U3 Ne7
HAKOMUTEIbHON KYJIbTYPHI.

15.|®ororpodubie OakTepun, OKUCIAIOIMIUE COCAMHEHMs cepbl Ha cpene Ban-| Kommoksuym
Huns. baktepuu, BocctanaBnuBaromiue cyinbdar Ha cpene [locrreiira. Neg

16. |[KonnyecTBeHHBIH y4yeT OakTepHii B BOJHBIX OOBEKTAX. KomnokBuym
MuKpoOHOIOTHYECKUI aHAIU3 BOABI METOIOM Pa3BEICHHM. Neo8

17. |KonnuyecTBeHHBIN y4eT OaKTEepHil B BOAHBIX O0BEKTaX. YUET pe3ylbTaToB KosmokBuym
nocesa 1o Koxy. Ne9

18.|00630p mpoiiieHHOro MaTeprala 1 MPOBEICHUE 3a4eTa KomnoxBuym

10 BOIIPOCaM
K 3a4eTy

2.3.4 lIlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
KypcoBble paboTbl — He PpeyCMOTPEHbI

2.4 Ilepedyenb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTeJIbHOI PadoThI
o0yyaumuxcs M0 AMCHUILIHHE (MOLYJII0)

No

Bux CPC

[lepeueHp yueOHO-METOMUECKOT0 00ecieueH s JUCIUIUIMHBI 110
BBITIOJTHEHUIO CaMOCTOSITETIbHOU paboThl

2 3

IToaroroska k
YCTHOMY OTIPOCY,
KOJUTOKBUYMY,
HarnucaHuio pedepara
CoVy, 2012. - 57 c.

MHUKPOOUOIOTHH U OMOTEXHOIOTHH.

CTO 4.2-07-2012 CucteMa MeHemxMeHTa kKauecTBa. OOI11IHE
TpeOOBaHUS K TTOCTPOCHUIO, U3JIOKEHUIO U 0(POPMITCHHUTO
JIOKYMEHTOB yueOHOM nearenbHOCTH. — [lepensmanne. Bregen
B3ameH CTO 4.2-07-2010. [lara BBex. 27.02.2012 —

Kpacnosipck:

MeTtoaudeckue yka3aHusl 10 OpraHU3alluyd CaMOCTOSTEILHON
paboThI CTYICHTOB, YTBEpXKICHHbIE KadeIpoil TeHEeTUKH,




Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ul CaMOCTOSTEIBHONH pPabOThl OOYdYaIOIIMXCS M3
YHucla WHBAIMAOB W JIMI C OTPAaHMYCHHBIMH BO3MOXHOCTSAMH 370poBbst (OB3) mMoryr
NPEOCTAaBIATECS B (opMax, aJalTHPOBAHHBIX K OTPAHMYCHHUSM HX 370POBBS M BOCIPHUATHSA

nHpopmanuu:

JInst L ¢ HapyIICHUSIME 3PCHUS:

— B IIeYaTHOW (hOpMe YBEINYECHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JInst I ¢ HapyIISHUSIMH CITyXa:

— B mieyaTHo hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JInst Ll ¢ HApyIICHUSIMH OTIOPHO-/IBUTATEIILHOTO arlapara:
— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA

o0yyJarouuxcs.

3. O0pa3oBaTesIbHbIC TEXHOJIOTHH.

[Tpu peanu3zainuu yueOHOM pabOThI IO OCBOSHHIO Kypca "MukpoOuonorus" ucrnoib3yoTes
COBpPEMEHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH:
MH()OPMAMOHHO-KOMMYHHKAIIMOHHBIC TEXHOJIOTHH;
MIPOEKTHBIE METO/IbI O0yUCHHUS;

HCCIIeIOBATENIbCKUE METO/IbI B O0YUCHHH,
poOeMHOE 00yUYeHHe

OTBETOB Ha MPEAJIOXKEHHbIE JUIsI CaMOCTOSTEIbHON
paboTHI BONPOCHI 110 TeME 3aHSTHS.

KoHntponupyemble mnpenojaBaTreieM AUCKYCCHHU IO
TEMaM:

1. Mukpoopranu3mbl-Bo30yiuTenu 3a00s1eBaHuil pbIo.
2. buoreoXxuMH4YECKUi UK a30Ta.

3. buonpenapatsl u ynoOpeHus Ui UCIOIb30BaHUS B
aKBaKyIIbType.

4. Muxkpoopranu3Mel B mepepaboTKe OTXOJ0B U
OUYHUCTKE CTOYHBIX BOJI.

5. Komnonka BwuHorpajckoro Kak  UMHTaLus
OMOreoIeH03a MeTKOBOAHOTO IIPECHOTO BOJJOEMA.
[ToaroroBka CTYACHTaMH MYJIbTUMEIUHHBIX
MIPE3EHTALNN 110 TEMaM:

— Mopdonorus MUKpOOPraHU3MOB U METOABI €€
u3ydeHusi. MeToIbl MUKPOCKOTIHH.

— Crpoenue MUKpOOHOI kieTkH. CrienuanbHble
CTPYKTYPHI KJIETKHU. [IpocThie U cIIOXKHBIE
METO/IbI OKPACKH CIIOp, KAIrCyJl U BKIIOYSHUHN Yy
OakTepuil.

Cemectp | Bug Hcnonp3yemble MHTEpaKTHBHBIE o0Opa3oBaTenbHble | KonnuecTBo
3aHATHS TEXHOJIOTUH 4acoB
(JI, JIP,
I13)

3 JIP PabGora B Mambix rpymmax c 1enbio  obcyxaeHus | 12




— MeToabl KyIbTHBUPOBAHUS MUKPOOPTAHU3MOB.
[TutatensHble cpeabl. MeTobl CTEPUITU3AIUY.
Mukpoduiopa Tena yenoBeka.

—  Muxkpodiopa rTuipoOHOHTOB.
KonnyecTBeHHBIN y4€T MUKPOOPraHU3MOB.

— Pa3noo6pa3zus Hpu3HoI0rHuYecKux IpyIi
OakTepuil B BogoemMax. AHa3poOHbIE
MUKPOOPTaHU3MBI.

— Kpyrosoport a3orconepkaimx BeLIECTB B
BOJIOEME MPU yYaCTHH MUKPOOPTaHU3MOB.

—  AdpoOHBIN U aHAIPOOHBIH KPYTOBOPOT
yriaepoja B BOAOEME Ha MpUMepe pa3ioKeHUs
Y MUHEPAIU3aLUH LEJUIIOJIO3bI.

— Mukpoopranu3mbsl B OMOTEXHOJIOTHUSAX
OYMCTKH BOJBI IPU KYJIbTUBHPOBAHUH
TUAPOOMOHTOB.

Hroro 12

Jlis Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMHU 3J0POBbsSI IIPEIyCMOTPEHA OpraHu3alus

KOHCYJIbTAIIMM C MCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OneHO4YHbIE CPEACTBA VISl TEKYLIEr0 KOHTPOJISA YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTecTalnuu.

4.1 ®oHA OLIEHOYHBIX CPEACTB /JIsl MPOBeeHHs TEKYIero KOHTPOJIs.

Texkymmii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS (DPOHTAIFHO HA KAKIAOM 3aHITHU JUIS
oTpezieNieHUs] TeOPETUYECKON MOATOTOBKHU K JIaOOpaTOpHBIM paboTaM B BHUJE YCTHOTO OIpOCa,
KOTOPBI OIEHUBACTCS 1O MSATHOAUIBHON INKajlle, a TakKe C TOMONIBIO JOKJIA0B U
KOJJIOKBUYMOB.

IlepeyeHb BONPOCOB /1Jisl YCTHOT'O KOHTPOJISAA 3HAHUI CTY/I€HTOB:

Tema 1: MukpoOuosiorust Kak HayKa: HCTOPHSl, MeCTO M POJIb B COBPeMEHHOii OnoJiorum,
CTPYKTYpa. Boinaomuecst ydenbie-Mmukpoouosioru. Ucropust paspurus
MHMKPOOHO0JI0THYECKHX NPeACTABJEHHH U METO/10B.

Bonpoce! 1 MoAroOTOBKH:

1. [Ipenmer 1 3agaun MUKPOOMOJIOTHH, €€ MECTO U POJIb B COBPEMEHHON OMOJIOTHH.

2. Juddepenunaruss MUKpOOHOIOTMUECKONW HAYKH 1O 1IeNsIM U 00BEKTaM UCCIIe0BaHMSL.
OcHoBHBbIE pa3ierabl MUKPOOHOJIOTHH.

3. OTtkpbiTHE MUKPOOOB JIeBEeHI'yKOM U pabOThI IEPBBIX UCCIIEI0BATENEH MUKPOOPTaHU3MOB.
4. JIyu ITactep u ero 3HaueHue B pa3BUTHU MUKpoOuosoruu. Pabotsr [Tactepa no nzyuenuro
OoJsie3Hell BMHA M NuBa. PemeHne Bompoca 0 caMO3apOKICHUH KU3HU. YUYEHHE O OpOXKEHUH.
Pazpabotka [TactepoM Hay4HBIX MPUHIMIIOB MPOPUIAKTUKN HHPEKIMOHHBIX 3a00JI€BaHUM.

S. Pobept Kox u ero 3HaueHue B pa3BUTHH MUKpoOuonoruu. 3Hauenue pador P.Koxa ans
Pa3BUTHSI MUKPOOHOIOTMYECKON TEXHUKH.

6. N.N.MeunukoB u ero BKJIaJ B pa3BUTHE MHUKPOOMOJIOTMM UM HMMYHOJIOTHH..
J.N.MIBaHOBCKHMIA — OCHOBOIIOJI0KHUK BUPYCOJIOTHU.

7. OcHoBHbIE 3Tanbl pa3BuTUs 00meld mMukpoouonoruu. Padorsr C.H.Bunorpaackoro, M.
beliepunka, B.JI. OMensHCKOro u Apyrux Ucciaea0BaTeNeH.

Tema 2: CTpoenne MukpoOHOi KJaeTkH. LluTosiorus npokapuor.
Bomnpock! 1151 TOATOTOBKU:
1. [IpokapuoTHbI€ U YKapUOTHBIE MUKPOOPTaHU3MBbI; CXOJICTBO U OCHOBHBIE pa3Inyusl.



2. Pazmepsr u ¢Qopma OakrepuanbHbIX KiIeTOK. OOmmas XapakTEPUCTHKAa CTPOCHHS
OaKTepHaTbHON KIETKH.

3. Knerounas crenka Oaktepuil. CTpoeHHe, XMMUYECKUH COCTaB, (YHKIMH KICTOYHOU
cteHkd. [IpoTomiacTsl 1 MeTObI MX NOTy4eHus. L-popmbl OakTepuid.

4. CausucThie CII0M, KaICyJIbl U YeXJybl y OakTepuid. IX XUMU4ecKuil COCTaB U 3HAUYEHHUE.

5. Kryruku y Oakrepuii pasmepsl, (popma, CTpOeHHE, YHCIO U B3aUMOPACIOJIOKCHHE.
MexaHu3M JIBHXKEHHS )KTYTUKOB. Bopcuaku (huMOpun), ux oTianyus U GyHKIIUH.

6. [utorasmaruueckass MmemOpana. Ee Xumuyeckuid coctaB, CTpoeHHE, (YHKIIHU.
BHyTpukieTounsle MEMOpaHHbIE CTPYKTYpHI y OakTepuil U uX (QyHKIMH.

7. PuGocombr OakTepuii, uX CTpoeHHE, XUMHYECKHH cocTaB, (yHkimu. CyObenuHUIIbI
pubocom. ITomucomsr.

8. OcobeHHOCTH CTPOEHUS AICPHBIX SKBUBAJICHTOB y OakTepuil. bakrepuanbHas XxpomocoMa
u ee cTtpoeHue. OTInYMs HyKJICOUJ0B OakTepuil oT aaep sykapuoT. I[1na3musl.

9. DOHAOCHOPHI U ApYyrue nokosurecs Gopmsl 0akTepuit. CTpoeHHe YHI0CTIOP U IPOIIECC X

dbopMupoBanus. 3HaUYEHHE SHIOCIOP y OaKTEpHid.

Tema 3: PocT 1 pasMHOKeHHe MUKPOOPraHu3MoB. Binsinue abuornyecknx Gpaxkropos.
Bomnpocs! 11 noAroTOBKH:

1. Turnbl nuTaHus y MEKpOOPTraHU3MOB. AyTOTpodbI U reTepoTpodsl. THIBI ayToTpodhHOTO
nutanus. PoTo- U XeMoayToOTpOPBbI.

2. HcTouyHuKH yriepoiHOTO U a30THOT'O MUTAHUS Y MUKPOOPraHU3MoB. PakTopkl pocTa.

3. OCHOBHbIE THUIIBl NMUTATEIbHBIX CpENl, MPUMEHSEMbIX B MUKpoOHonoruu. IlpuHIums
KOHCTPYMPOBAHUS MUTATEIbHBIX CPE.

4. Bnusiaue Temmeparypsl Ha pocT OakTepuil. Mcrnonb3oBaHue BBICOKHMX TeMIIEparyp AJs

crepunmszaunu. Metonbl crepunusanuu. [Tacrepuzanusi.

Tema 4: OcHoBbI OMOXMMMHU U PU3NO0TOTHH MIPOKAPHOT.

Bonpoce! i IoAroTOBKH:

1. DHepreTu4yeckuii 0OMEH U €ro CBs3b ¢ KOHCTPYKTUBHBIM. OCHOBHBIE ATallbl PaCIICTIICHUS
YIJIEBOZOB.

2. OtHomeHne MHUKpOOOB K Kuciopoay. IlyTu mosyueHuss SHepruu B a’dpoOHBIX U
aHadpPOOHBIX YCIOBUSX.

3. Jbixanue u Opoxxenue. AspoOHoe 1 aHa3poOHoe bIxaHue. Buibl aHa3poOHOT0 AbIXaHUS
Y €70 3HAYCHHUE.

Tema S: PasHooOpa3ne MUKPOOPTraHM3MOB U MX CIIOCO0OB 5KH3HH.
BOHpOCBI JUIA ITIOATOTOBKH:

1. OOu1re MpUHLIUIBI KIacCU(PUKALIMIE MUKPOOPraHu3MOB. [IpokapHOTHBIE OpraHU3MBbI U UX
0COOEHHOCTH.

2. CBoiicTBa OakTepuii, yuuTsiBaeMble Npu UX uaeHTuukanuu. [Tonarue o Buae, KyapType
U mTamme OaKTepuil.

3. Crnupoxetrsl. CTpoeHHE CHHMPOXET HMX OTJIWYMsA OT Jpyrux Oakrepuil. OCHOBHBIE
npejcTaBuTeny cnupoxer. CriupaibHble U U30THYThIE OaKTepUH.

4. Pukkercuu u xnmamugun. OcoOEHHOCTH X CTPOEHUS U PAa3MHOXKEHUS.

S. Bupycsl, ux ¢opma, pazmepsl, 0COOEHHOCTH XMUMHUYECKOTO cocTaBa. JKU3HEHHBIA IHKII

BUpycoB. Pempoaykuusi BUpycoB Ha mpumepe Oakrepuodara. Jlutudeckas M JHM30T€HHAs
UH(pEeKIUs.

Tema 6: MHorooopasue cnoco00B KM3HH MPOKAPUOT.

Bonpocs! 111 MOArOTOBKU:

1. dortoTpodHbIe OakTepun U UX POoTOCUHTETUYECKUH anmapaT. OcobeHHOCTH (HOTOCHHTE3A
y hoToTpOodHBIX OakTepuil. AHOKCUTCHHBINH (POTOCHHTES.



2. [lnanoGaktepun. CTpoeHHME HX KICTOK W TMOJOXKEHHE B CHCTEME OpPraHHU3MOB.
DOTOCHHTETUYECKUI anmapar IUaHOOAKTepHii 1 0COOCHHOCTH UX (POTOCHHTE3A.

3. XemocuHTe3upytomue oakTepun. MIx ocHOBHBIE TpynIbl. MexaHn3M XeMOCHHTE3a.
Pa6oter C.H.BuHOTrpaacKoro no u3y4eHuI0 XeMOCUHTE3UPYIOIIUX OaKTepHil.

Tema 7: YyacTe MUKPOOPraHM3MOB B KPYTOBOPOTEe OCHOBHBIX OMOI€HHBIX 3JIEMEHTOB.
Bomnpocs! 11 noaAroToBKH:

1. Kpyrosopot yriaepona B npupoae. Llemttono3opasnararomue 6aktepun. MeTaHOreHHbIE
OakTepuH.

2. MuKpOOHOJIOTHYECKOE OKHCICHHE COCIUHEHUH cepbl (OTOCHHTE3UPYIOIIUMH U
XEMOCHHTE3UPYIOIIUMHU OAKTEPHUSIMH.

3. Boccranosnenue cynb(aTroB MUKpOOPTaHU3MaMH, €0 PUYMHBI ¥ 3HaUueHue. Kpyrosopor
cepsl B IPUPOJIE.

Tema 8: Muxkpoopranusmbl KPyroBopora a3ora B 0uocdepe.
Bomnpocs! 15 NOAroTOBKU:

1. Kpyrosopot azora B npupoae. AMMOHU(UKALUA U MUKPOOPTraHU3MBbI, €€ BbI3bIBAIOIIIKE.
2. Hutpudukanus u BeI3bBaromue ee Mukpooprauu3msl. Padotsr C.H.Bunorpaackoro mo
BBIJICJIEHUIO HUTPU(PUKATOPOB.

3. Henutpudukanus. YcaoBus pa3BUTHI, MEXaHU3M W BO3MOXKHOCTH €€ YCTpaHEHHS,
IPAaKTUYECKOE UCIIOJIb30BAHNUE.

4. MuxkpoOuosoruueckas pukcaius armochepHoro a3ora. CBOOOTHOKUBYIINE aHAIPOOHBIC
U a3pOoOHbIe a30TPUKCATOPBI U UX XapPAKTEPUCTHUKA.

S. KiryOeHnbkoBbIe OaKTEpUH, UX XapaKTEPUCTUKA, B3AUMOOTHOLIEHUSI C PACTEHUSIMHU.

Tema 9: OcHOBBI BOJIHOI MUKPOOMOJIOTHH.

Bonpocs! 1 MOArOTOBKH:

1 MeTons! uccnenoBanus MEKpodIopsl Boabl. TpeboBaHus kK 0TOOPY Mpod BOMIKI.

2 MuxkpodJiopa IpecHbIX U MOPCKHUX BOJIOCMOB.

3. DKOJIOTHUS BOJTHBIX MUKPOOPTaHU3MOB.

4 [Ipumecu 1 3arpsi3HEHUS PUPOTHBIX BO/I.

5. CaMoouuIIeHHEe BOJBI, MEKPOOHOJOTHYECKHIE MPOIECCHl MPU OYUCTKE CTOYHBIX BOJ U
CIOoCOObI, YBETMUUBAIOIINX UX 3((HEKTUBHOCTD.

6. MeTo/1bl OUUCTKH CTOYHBIX BOJ,.

7. Hcnonb30BaHWe MHKPOOPTaHM3MOB IIMKJIA a30Ta B  YCTPOMCTBAX 3aMKHYTOTO
BOJIOCHAOKEHUS TIPH KYJIbTHBHPOBAHUY THAPOOHOHTOB

Kpurepun onenkn

OneHka «OTIMYHO» / «3auTeHO». OTBETHl Ha MOCTAaBJIEHHBIE BOMPOCHI M3JAaraioTcs JOTHYHO,
MOCNIEZI0BATENbHO M HE TpeOyIOT JOMOJIHUTENbHBIX mnosicHeHui. IlomHO packpbiBatoTCs
NPUYMHHO-CJIEICTBEHHBIE CBSA3M MEXJy SBICHUSAMHU U COOBITUSAMH. [lenmatoTcst 0O00CHOBaHHBIE
BbIBOJIbI. CO0III0/1at0TCS. HOPMBI JINTEPATYPHOI peun

Onenka «xopomo» / «3aureHo». OTBeThl Ha TIOCTAaBJIEHHbIE BOIPOCHl H3JIArarTCs
CHUCTEMaTH3MpPOBAHO U IIOCJIENOBATENbHO. Marepuan wu3/1araercsi yBEpeHHO. PacKpbIThl
NPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXJy SIBJICHUSMHU U COOBITHAMHU. [leMOHCTpUpyeTcs yMeHHe
aHAJIM3UPOBATh MaTepHall, OJJHAKO HE BCE BHIBO/IBI HOCSAT ApIr'YMEHTHUPOBAHHBIN U I0Ka3aTeIbHbIN
xapakTep. CoOIr01al0TCsl HOPMBI JIUTEPATYPHOR PEUH.

OneHka «ylOBJIETBOPUTEIBHOY» / «3auTeHO». [lomycKkaroTcs HapyleHHs B MOCJIEA0BAaTEIbHOCTH
u3nokeHus. HemomHo packpblBalOTCS NPUYMHHO-CIIEACTBEHHBIE CBA3M MEXKIY SIBICHUAMU U
coObITUsIMH. J[eMOHCTPUPYIOTCS TOBEPXHOCTHBIE 3HAHUS BOINPOCAa, C TPYAOM pELIArOTCs
KOHKpeTHbIE 3afaud. Mmerorcs 3aTpyAaHeHMsI ¢ BbIBOJaMHU. JOMyCKarOTCS HAapyLIEHUS HOPM
JUTEPATYPHOU peyH.



OneHka «HEyIOBJIETBOPUTEIBHOY» / «HE 3aYTeHO». Marepuas u3iaraeTcsi Hermocjae10BaTeNlbHO,
COMBYMBO, HE TIPEJICTABIISCT OMPENEICHHON CUCTEMBI 3HaHUH 1O nuciuIuinHe. He packpeiBaroTcs
MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEX]y SBICHUSIMH U coObITHsAMH. He mpoBoauTcs aHamus.
BriBoabl oTcyTCTBYIOT. OTBETHI Ha AOMOIHUTENBHBIEC BOIIPOCHI OTCYTCTBYIOT. IMEIOTCS 3aMeTHbBIE
HapYIICHUS HOPM JIUTepaTypHOU peun.

BOHPOCLI K KOJUIOKBUYMaM

KoanoksBuym 1. Tema: UcTtopus pa3BuTHS MUKPOOMOJIOTHYECKUX MPEACTABICHUI 1
MeT010B. OCHOBHBIE PaG0Thl BHIIAIIMXCH YUCHbBIX.

Bompocs! 151 1MCbMEHHOTO OTBETA:!

[Ipeamer u 3amauv MUKPOOHMOJIOTMH, €€ OCHOBHBIE Pa3lelibl, MECTO U POjb B COBPEMEHHOH
Ouonoruu. I'1aBHBIE HAaNIpaBIICHUS PAa3BUTUS COBPEMEHHON MHUKPOOHOJIOTHH: (PU3NOIOTHYECKOE,
9KOJIOTUYECKOE, MOJEKYJsIpHO-reHeTudeckoe. IlomoxkeHne MHMKpPOOPraHM3MOB — OOBEKTOB
MHUKPOOHOJIOTUU B XKUBOW mpupone. OTKpbITHE MUKPOOOB, pabOTHI MEPBBIX HCCIEIOBaTENICH
MukpoopranusMoB. Jlyu Ilactep u ero Bkian B pa3Butue MukpoOuosnoruu. PoGepr Kox u ero
3Ha4YeHHE B PAa3BUTUH MUKpPOOHOIorun. OCHOBHBIE STAlbl Pa3BUTHUS 00IEH MUKPOOHOIOTHH.
KosutoxkBuym 2. Tema: Mop@oJiorust 1 HUTOI0rUsI MPOKAPHUOT. YIbTPAMHKPOCKONMUYECKOE
CTpPOeHHEe MUKPOOHOH KJIETKH.

Bomnpock! U1 TMCbMEHHOTIO OTBETA:

[MuTonnazmaruyeckas MeMOpaHa: XUMUYECKHM COCTaB, CTPOEHHUE, PYHKIMH. BHYTpHUKIETOUHbIE
MeMOpaHHbIe CTPYKTYpbl y OakTepuil 1 ux ¢yHkuuu. Kinerounas creHka OakTepuil: crpoeHue,
XUMHYECKHH COCTaB, (YHKIUU KIETOUYHOW CTeHKH. CIM3UCTBIE CJIOW, KAlCyJbl U YeXJbl Y
6axrepuil. XKrytuku y Gaktepuil pasmepsl, (opma, CTpOEHHE, YHCIO U B3aUMOPACIIOJIOKEHHE,
MEXaHU3M [JBW)KCHUS KIyTUKOB. PuOOCOMBI OakTepwii, WX CTpOCHHE, XMMHUYECKHH COCTaB,
¢byHkuuu, cyobenuHuipl. OcOOEHHOCTH CTPOSHUS SACPHBIX SKBUBAJICHTOB y OaKkTepuil.
KonnokBuym 3. Tema: Biausinme abuormueckux (PakTOpoB HA POCT M Pa3MHOKEHHeE
MHMKPOOPraHu3mMoB. Ky 1bTHBHpOBaHHE MUKPOOPTraHU3MOB.

Bompocs! 1151 1MCbMEHHOTO OTBETA!

Aytotpodsr u rereporpodsl. Tumbel ayrorpodroro nurtanus. PoTo- U XeMOAyTOTPO(DBHI.
HcTOYHUKHM yrIepoIHOTO U @30THOTO MUTAaHUS Y MUKpOOpraHu3MoB. dakTopsl pocta. OCHOBHbBIE
TUIBl MUTATENbHBIX CPEJ, MPUMEHAEMBIX B MHUKpPOOHONOrUU. [IpUHIMIBI KOHCTPYMpPOBAHUS
NUTATENbHBIX cpell. BinsHue Temnepatypsl Ha pocT OakTepuil.

KosnokBuym 4. Tema: OcodeHHOCTH MeTa00/1M3Ma IPOKAPHOT.

Bompocs! 1151 nMCbMEHHOTO OTBETA!

OtHomenne MUKpoOOB K Kuciopony. IlyTu momydeHus sHepruu B adpoOHBIX M aHAaIPOOHBIX
ycioBusix. Jlpixanue u OposkeHue. A’poOHOe M aHa’poOHOoe apixaHue. Buawsl aHa’poOHOTO
JIBIXaHUS M €T0 3HAUEHHeE.

KomnokBuywm 5. Tema: MopdodyHknuonajibHoe pa3Hoodpa3ue MUKPOOPTraHU3MOB.
Bonpocs! 11 MICEMEHHOTO OTBETA:

CaoiicTBa OakTepHil, yauThIBaeMble MpU UX UACHTUPUKAMN. OOIIMe TPUHIIUIIBI KJIaCCU(PUKALUU
MHUKpoopranu3MoB. [loHsTue o Buae, KynbType U mramme 6aktepuil. CiupaibHble U H30THYThIE
Oaxtepun. CTpoeHHE CHUPOXET UX OTIMYUS OT JIPYruX OakTepuil, OCHOBHBIE NPEACTaBUTEIU
CIHMPOXET. PHUKKETCHM M XJIaMHMJUHM, OCOOCHHOCTH MX CTPOEHHs M pasMHOXKEHHus. Bupycel, ux
dopMma, pa3zmepbl, OCOOEHHOCTH XHMHYECKOTO COCTaBa, PEMpOIYKIMS BHUPYCOB Ha IpUMEpe
6aktepuodara.

KoanokBuym 6. Tema: MHoroo6pasue 3k0J10ru4ecKUX HUII U CIIOCO0OB KU3HHU POKAPHUOT.
Bompocs! 1151 TMCbMEHHOTO OTBETA!

®oroTpodHbie OakTepun U HX (oTocuHTeTHUecKUi amnmapaT. OcoOeHHOCTH (OTOCHHTE3a Yy
dororpodHbIX 6akTepuil. AHOKCUTEHHBIN (poTocuHTe3. Llnanobakrepun. CTpoeHne UX KIETOK U
MOJIOKEHHEe B CUCTeMEe OpraHu3MoB. DOTOCHMHTETHMYECKMH ammapaT IHaHoOaKTepuid u
0COOEHHOCTH MX (oTocHuHTe3a. XeMocHuHTe3upyomue Oaktepud. VX OCHOBHBIE TpYIIIHI.



Mexanusm xemocuHTte3a. Paboter C.H.BuHOrpajackoro mo M3y4eHHIO XEMOCHHTE3UPYIOIIUX
OaKTepHii.

KouanoxkBuym 7. Tema: MuKpoopranu3mMbl B KPYyropoporax yrjepojaa u cepbl. ADpoOHbIe U
aHa3poOHbIE MyTH.

Bonpocs! /1 MUCbMEHHOTO OTBETA:

Kpyrosopor yrnepona B mnpupoae. Llemmrono3opaznararomue OakTepur. MeTaHOTCHHBIE
Oaxtepud. MUKpPOOHOIOTHYECKOE OKHUCIIEHHE COCAMHEHUN cepbl (POTOCHHTE3UPYIOIIUMH U
XEMOCHHTE3UPYIOIMMHU OakTepussMu. BoccranoBneHue cCynb(paroB MUKpPOOPraHU3MaMH, €ro
NPUYMHBI U 3HaYeHune. KpyroBopot cepbl B mpupo/e.

Koanoksuym 8. Tema: Kpyrosopor azora B 0uocdepe.

Bonpocs! /1 MMCbMEHHOTO OTBETA:

KpyroBopor azora B mnpupoje. AMMOHHU(HKAIHUA ¥ MHUKPOOPTaHU3MBI, €€ BBI3BIBAIOIIUE.
Hutpudukamus wu BbI3bpIBaOIIME e¢ MuKpoopranusmbl. Paborsl C.H.Bunorpaackoro o
BbIICTICHUIO  HUTpU(uUKaropoB. JleHuTpudukanus. YCIOBUS pPa3BUTHSA, MEXaHU3M U
BO3MOXXHOCTH €€ yCTpaHEHHs, MPaKTHUECKOe MCIoNIb30BaHue. MukpoOuonoruyeckas Gpukcamus
atMocepHoro azora. CBOOOJHOXKHMBYIIHE aHAIPOOHBIE M adPOOHBIC A30TPUKCATOPBI U HX
xapaktepuctuka. KiryOeHbkoBble OakTepuu, HUX XapaKTePUCTHKA, B3aHMMOOTHOIICHHS C
PACTEHUSIMH.

KosutokBuym 9. Tema: MukpoOuo0J10rusi BOJAbI.

Bompocs! 1151 1MCbMEHHOTO OTBETA!

Muxkpodiiopa MNpecHBIX M MOPCKUX BOJOEMOB. OKOJIOTUS BOJHBIX MHUKPOOPTaHU3MOB.
CamoounieHrne Bo/ibl, MUKPOOHOJIOTHUECKUE TIPOIIECCHI TPH OYMCTKE CTOYHBIX BOJ U CIIOCOOBI,
YBENMYUBAIOMUX HUX A(PPEeKTUBHOCTb. METOAbl OYHMCTKH CTOYHBIX BoA. Mcmonb3oBaHue
MUKpPOOPraHM3MOB IIMKJa a30Ta B YCTPOMCTBaX 3aMKHYTOTO BOJOCHAOXKEHMS IpHU
KYJIbTUBHPOBAHUH TUAPOOUOHTOB.

Kpurepum ouenkn

OreHKa «OTIMYHO» / «3aUTEHO» — TIIYOOKOE M MPOYHOE YCBOCHHE MPOTPAMMHOIO MaTepHala,
MIOJIHBIE, TIOCIIEIOBATENbHBIE, TPAMOTHBIE U JIOTUYECKH U3J1araeMble OTBETHI TPU BUAOU3MEHEHUN
3aJaHusd, IIpaBHUJIbHO 000CHOBaHHEIE MPUHATBIC PEIICHHA, BJIIAACHUC PAa3HOCTOPOHHUMH
HABBIKAMU ¥ MIPUEMaMH BBITIOJIHEHUS paloT.

OrieHKa «XOpoIIo» / «3a4TEHOY — 3HAaHUE MPOTPaMMHOT0 MaTepHaia; rpaMOTHOE U3JI0KEHHUE, 03
CYILIECTBEHHBIX HETOYHOCTEM B OTBETE€ Ha BOIPOC; MPABWIBHOE NMPUMEHEHHE TEOPETUUYECKHX
3HaHI/II\/'I; BJIAICHUC H€O6XO}II/IMBIMI/I HaBbIKaMU ITPU BBITTIOJIHCHUHU 3a/1a4.

OrneHka «yIOBJIETBOPUTENBHO» / «3aUTE€HO» — YCBOGHHE OCHOBHOTO MaTepuana; MpH OTBETE
JIOTIYCKalOTC HETOYHOCTHM W  HEJOCTAaTOYHO IpaBWiIbHbIE (OPMYJIMPOBKH; HapyIIEHUE
MOCJIEIOBATEIbHOCTH B M3JIOKEHUU MPOTPAMMHOIO MaTepHuaa; 3aTpPyAHEHHUS B BBINOJHEHUU
3aJJaHUN.

OreHKa «HEYIOBIETBOPUTENIBHO» / «HE 3aYTEHO» — HE 3HAHWE MPOTPAMMHOI0 MaTepuaia; mpu
OTBETE BO3HUKAIOT OLIMOKH; 3aTPyIHEHUS IPU BBIIIOJHEHUH paboT; 0TKa3 OT OTBETA.

4.2 ®oHA OLICHOYHBIX CPEACTB AJIs MPOBEICHUS MMPOMEKYTOYHOH ATTECTALMH.
Bonpocsl k 3auery:
1. [Ipenmer u 3a1a41 MUKPOOHOJIOTHH, €€ MECTO U POJIb B COBPEMEHHOW OHOJIOTHH.

2. Juddepennnanns MUKpoOHOJIOTUYECKON HAYKHU IO LEISIM U 00bEKTaM UCCIeI0OBaHUS.
OcHOBHBIE pa3/iesibl MUKPOOHOJIOTHH.

3. OTkpbITHE MUKPOOOB JIeBEHI'yKOM U pabOTHI IEPBBIX HCCIeI0BaTeIe MUKPOOPTaHU3MOB.



4, Jlyu IacTep u ero 3HaUeHUE B pa3BUTUU MUKpoOuonoruu. Pabotsr [lacTepa o n3yuenuro
Oose3Hell BMHA M MUBA. PemieHne Bompoca 0 caMO03apOoXKICHUU JKU3HU. YUEHUE O OpOKEeHHH.
Pa3pabotka [lacTepom HaydHBIX PUHIIUIOB MPOPUIAKTUKH HWH(PEKIHOHHBIX 3a00IeBaHH.

S. PoGept Kox u ero 3nauenue B pa3BUTHU MHKpoOuonorun. 3Hadenue padot P.Koxa mms
Pa3sBUTHSI MUKPOOHOIOIMYECKON TEXHUKH.

6. N.M1.Me4HUKOB M €ro BKJIAJ B pa3BUTHE MHKPOOHWONIOTMH M uUMMyHosoruu.. ..
M BaHOBCKHI — OCHOBOIIOJIOKHUK BUPYCOJIOTHH.

7. OcHoBHBIE 3Tanbl pa3BuTHs o0mmeld mukpoduonorun. Padorsr C.H.Bunorpaackoro, M.
beitepunka, B.JI. OMensaHCKOro u Apyrux ucciaeaoBaTeseH.

8. [IpokapuoTHbIE U 3yKapUOTHBIE MUKPOOPTraHU3MBbI; CXOACTBO U OCHOBHBIE PA3JINYMSL.

9. Pazmepsl u ¢opma OaxTepuanbHblx KieTok. OOmias XapakTepUCTHKAa CTPOCHHUs

OaxkTepHaIbHOU KIIETKU.
10. Kierounas crenka Oakrepuii. CTpoeHHE, XMMUYECKHM cocTaB, (PYHKIHMH KJIETOYHOM
cteHku. [IpoTormnactel 1 MeToIbl X Tony4deHus. L-dhopMbl OakTepuii.

11.  Cnusuctele ciioM, KalcyJsbl U 4yeXibl y Oakrepuil. IX XUMU4ecKuii cCOCTaB U 3HAUYEHUE.
12. Kryruku y Oaxtepuil pasmepsl, (opma, CTPOEHHE, YUCIO M B3aMMOPACIOJIOXKEHUE.
MexaHu3M IBHKEHHS KTYTUKOB. Bopcuuku (puMOpun), X oTanyus 1 QyHKIHH.

13. IluromnazmaTtuueckas MeMOpaHa. Ee XuMmuueckuil cocTtaB, CTpOeHHE, (QYHKLUH.
BuyTpukierounbie MEMOpaHHbBIE CTPYKTYpPBI y OaKTEepHil U UX PYHKLIHU.

14, PuGocombr GakTepuii, UX CTpOeHHE, XUMHUYECKUH cocTaB, QyHKIuH. CyObeTuHUIIbI
pubocom. [Tonucomsr.

15. OcobeHnHOCTH CTpOEHUS EPHBIX SKBUBAJIECHTOB y OakTepuil. bakrepuanbHas xpomocoma
u ee crpoeHue. OTauuMs HyKJI€OUA0B OaKkTepuil oT siiep dykapuoT. [lnazmMuel.

16.  Dupocnops! u apyrue nokxosuuecs Gopmsl 6akTepuii. CTpoeHHe 3HI0CIIOp U IPOLIECC UX
(dopMupoBaHus. 3HaYEHUE SHIOCIOP y OaKTEepUil.

17. Tunsl nuTaHus y MUKpOOPTraHu3MoB. AyToTpodsl u rereporpodsl. Tumsl ayrorpodHoro
nutanus. PoTo- 1 xeMoayToTpodEI.

18.  McTouHUKHU YriaepoaHOro U a30THOTO MUTAHUS Y MUKPOOPTraHu3MoB. DaKkTophl pocTa.

19.  OcHOBHBIC THUIBI MUTATENBHBIX Cpell, MPUMEHSEMBIX B MHUKpOOHONOTuu. [IpuHIMITEL
KOHCTPYUPOBAHMSI MUTATEIbHBIX CPE.

20. Bnusinue temnepatypsl Ha poct Oaktepuil. Mcnonap3oBaHuEe BBICOKHMX TEMIIEparyp IS
crepunuzanuu. Meroas! crepunsanui. [lactepusanmst.

21. DHepreTu4yecKkuii 0OMEH U €ro CBs3b ¢ KOHCTPYKTUBHBIM. OCHOBHBIE ATalbl PacIICTIICHUS
YIJIEBOJIOB.

22. OtHomeHne MHKpoOOB K kuciopoay. IlyTm mosydeHus sHeprum B adpoOHBIX H
aHadpPOOHBIX YCIOBUSX.

23.  Jlprxanue u OpoxkeHue. AdpoOHOE M aHadpOOHOE JIbIXaHue. Bupl aHA9pOOHOTO ABIXaHUS
Y €70 3HAYCHHUE.

24, OO611re TpUHLKIIBI KiIaccu(UKAMU MUKPOOPTaHu3MOB. [IpokapruoTHbIE OpraHu3Mbl U UX
OCOOEHHOCTH.

25. CaoiicTBa 6akTepuid, yuuThIBaeMble IpU UX uAeHTUuKau. [loHsTHE 0 BUJIE, KYyIbType
U IITaMMe OaKTepuil.

26. Cnupoxetsl. CTpoeHHE CHUPOXET HUX OTIUYMd OT Apyrux Oakrepuil. OCHOBHBIE
npecTaBuTeNn cnupoxer. CrnupanbHble U U30THYThIE OaKTEePUH.

27.  Puxkercum u xmamugun. OcOOEHHOCTH MX CTPOSHHS M Pa3MHOXKEHUSI.

28.  Bupycsl, ux ¢opma, pazMepbl, 0COOEHHOCTH XUMHYECKOro cocTaBa. JKM3HEHHBIH LUKI
BUpycoB. Penponyknusi BUpycoB Ha mnpumepe Oaxrtepuodara. Jlutuyeckas U JNHU30TeHHAs
UHQEKITHSL.

29.  @ororpodHsbIe OakTepun U UX HOTOCHHTETHUECKHH anmmapaT. OcoOeHHOCTH (POTOCHHTE3a
y hoToTpOodHBIX OaKTEepHil.

30. ImanoOaktepun. CTpoeHHE HX KIETOK M TIOJOXKEHHE B CHUCTEME OpPraHH3MOB.

DOTOCHUHTETUUECKUI arrmapar L[HaH06aKTepPII>i 1 0COOCHHOCTH UX (I)OTOCI/IHTC3EL



31.  Xemocunresupyrmue 6akTepun. Ux ocHOBHBIE TpymIibl. MexaHW3M XeMOCHHTE3a.
Pa6oter C.H.BuHOrpaickoro mo u3y4eHHI0 XeMOCHUHTE3UPYIOIUX OaKTepUH.

32.  Kpyrosopor yriepona B nmpupoje. Llematono3opasznaratomniie OakTepu.

33. MukpoOHOIIOTHYECKOE OKHCICHHE COCIUHEHUH cepbl (OTOCHHTE3UPYIOIIUMH U
XEMOCHHTE3UPYIOIIUMU OAKTEPUSIMHU.

34.  BoccranosneHue cynb(paToB MUKPOOPTaHU3MaMHU, €T0 IPUYKHBI ¥ 3HaUYeHue. Kpyrosopor
CEphI B IPUPO/IE.

35.  Kpyrosopot azota B mpupojie. AMMOHU(DHUKAIMS 1 MUKPOOPTaHU3MBI, €€ BBI3BIBAIOLIHE.
36. Hurpudukanus u Be3bBaromue ee Mukpoopranusmbel. Paboter C.H.Bunorpaackoro mo
BBIJICJIEHUIO HUTPU(PUKATOPOB.

37.  Jlenutpudukanus. YCcIoBHs pa3BUTHsI, MEXaHU3M U BO3MOXXHOCTHU €€ YCTPaHEHHUS.

38.  Muxkpobuonorudeckas ukcarus arMmochepHoro azora. CBOOOHOKHUBYIITUE aHAIPOOHBIS
U a3po0HbIe a30T(HUKCATOPBI U UX XaPAKTEPUCTHKA.

39.  KunyOGeHbKOBBIE OaKTepUH, UX XapaKTEPUCTHKA, B3AUMOOTHOIICHUS C PACTCHHUSIMH.

40.  Meroxas! uccnenoBanuss MUKpodIIopbl Boabl. TpedoBaHus K 0TOOPY MPOO BOIBI.

41,  Muxkpograopa IpecHbIX 1 MOPCKHX BOJIOEMOB.

42.  DKOJOTHS BOJHBIX MUKPOOPTaHH3MOB.

43.  Tlpumecu u 3arps3HEHUS PUPOIHBIX BO/I.

44.  CamoouMIleHHE BOJBI, MUKPOOHOJIOTHYECKHE IMPOLIECCHl MPH OYUCTKE CTOYHBIX BOJ U
CHOCOOBI, YBETMYUBAIOIINX UX 3()(HEKTUBHOCTB.

45, MeToabl OYMCTKHA CTOYHBIX BOJ.

46.  Vcnonp3oBaHWE MHUKPOOPIaHM3MOB IIMKJIA a30Ta B  YCTPOHCTBAX 3aMKHYTOTO

BO,Z[OCH3.6)K€HI/I$I IIpU KYJIbTUBUPOBAaHUU I‘I/I,I[pO6I/IOHTOB

Kpurepun oueHku
- OLIEHKA «3a4TEHO» BBICTABIISIETCS CTYJEHTY, €CJIM CTYJEHT IOKa3all MPH OTBETE AOCTATOUHOE
3HaHWEe MaTepuajia, [OHMMAaHUE CYHIHOCTH pPAacCMaTpUBAeMbIX [OHATUH, SBICHUH U
3aKOHOMEPHOCTEH.
- OLCHKa «HE 3a4TCHO» BLICTABIACTCA CTYACHTY, CCJIM CTYACHT IIOKa3aJl IIpH OTBCTEC
HEJ0CTaTOYHOE 3HaHNE MaTepuaa, J0MYyCKaeT pU OTBETE IpyOble (pakTHUECKHUE OMINOKH.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMHU
3/10pOBbsI BHIOMPAIOTCS C YIETOM MX UHIUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIM/IAM H JILIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MIPEIOCTABIISETCS AOMOJHUTENBHOE BPEMs JUIsl TIOATOTOBKHM OTBETA Ha SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPhI OLIEHUBAHUS PE3yIbTaTOB 00YyUEHHsI HHBAJIUIOB U JIUIL C
OTpaHMYEHHBIMHU BO3MOXHOCTSMHU 3/10pPOBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHANBUIAYAIbHBIMUA OCOOEHHOCTSIMH;

— IIp1 HEOOXOAUMOCTH JJIs1 00Y4aIOIIKUXCS C OTPAaHUUYEHHBIMHU BO3MOYKHOCTSIMU 3/10POBbSI
U MHBAJIUAOB TpOLESypa OLCHUBAHUS PE3yJNbTaTOB OOydYeHHs 10 JAUCHUILUIUHE MOXKET
IPOBOAMTHCS B HECKOJIBKO 3TAIOB.

ITponienypa ornieHMBaHUs Pe3yJbTaTOB OO0y4YeHMs MHBAJIUAOB M JIUI[ C OrpPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 3/I0pOBbSl 10 JUCHUIUIMHE (MOAYNIIO) MpeAycMaTpHUBaeT IMPeloCTaBICHUE
uHpopmanuu B (opMmax, AZANTUPOBAHHBIX K OTrPAaHMYCHHUSIM HX 3J0pOBbS U BOCIPHUATHUSA
uH(popMauu:

JUid nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

JInst man ¢ HapyHIEeHUsAMHU CIlyXa:

— B Ie4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JUig au1 ¢ HapyLIeHUsIMH OIIOPHO-JBUTATEIBHOTO alapara:



— B IIeYaTHOM opme,

— B hopMe IEKTPOHHOTO IOKYMEHTA,

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yyJaroumxcs.

5. IlepevyeHb OCHOBHO¥ U IONOJHUTEIBLHON YUeOHOIi TUTEPATYPBHI, HEOOXO0AUMOIH s
OCBOEHUS IMCHUIUIMHBI (MOAYJIs1).
5.1 OcHoBHas JiuTEepaTypa:

1. Herpycos, A. 1. Mukpobuonorus: Teopus u npakTuka B 2 4. Yacts 1 : yueOHUK 1715
OakamaBpuata u maructpatypsi / A. 1. Herpycos, U. b. KotoBa. — M. : M3garenscTBo FOpaiir,
2017. — 333 c. — (Cepus : bakanaBp u maructp. Akagemudeckuit kypc). — ISBN 978-5-534-
03805-7. https://biblio-online.ru/book/B78 A1E41-7F18-4559-A20E-F3AFF52C9DAF

2. Herpycos, A. . MukpoOuosorus: Teopust ¥ mpakTuka B 2 4. Yacte 2 : ydyeOHUK 115
OakamaBpuara u maructpatypsi / A. 1. Herpycos, . b. KotoBa. — M. : M3garenscTBo FOpaiir,
2017. — 312 c. — (Cepus : bakanaBp u maructp. Akagemudeckuii kypc). — ISBN 978-5-534-
03806-4. https://biblio-online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2

3. Emues, BeeBonon TuxonoBud. Mukpoouomorus [Teker] : yaeOHUK a1 OakamaBpoB : yIeOHUK
JUISL CTY/IGHTOB BY30B, OOYYaIOIIUXCS 110 HAIPABIECHUSM U CHEIHAIBHOCTSIM arpOHOMHYECKOTO
obpazoBanus / B. T. Emues, E. H. Munryctus. - 8-e u3n., ucrp. u goi. - Mocksa : FOpaiir, 2014.
- 445 c. : un. - (bakanasp. YriyOnenunslii kypc). - bubnuorp.: c. 427. - ISBN 9785991630191 :
596.42.

JI1s1 OCBOEHMS TUCUUILIMHBI MHBAJIUJIAMHU U JIMIIAMHU C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
3JI0POBbSI MMCIOTCSI M3JaHWSI B JJICKTPOHHOM BHJIE B 3JICKTPOHHO-OMOIHMOTEYHBIX CHCTEMax
«JIaub» n «OpaiiT».

5.2 JlonosHuTE/ILHAS JIUTEPATYpA:
1. ViBmmna, Upuna bopucosHa. bonbmoii npaktukym "Mukpobuosnorus" [Tekcr] : yueOHOe

nocobue st cryaeHToB By30B / U. b. UBmmna. - Cankt-IletepOypr : [Ipocnext Hayku, 2014. -
108 c. : w1 - bubnumorp. B KoHIE 3a1a4. - bubnworp.: c. 92-94. - ISBN 9785903090976 : 521.50.
2. 3ro3una, O.B. OGmas mukpoGuonorus : nabopatopHslii mpaktukym / O.B. 3rosuna ;
MunuctepcTBo 006pazoBanus U Hayku Poccuiickoit deneparuu, OepepanbHOE TOCY1apCTBEHHOE
OrokeTHOE 00pa30BaTEIbHOE YUPEXKIECHHUE BBICIIETO MNPOPECCHOHANIBHOIO 00pa3oBaHuUs
«TamM0O0BCKMi1 rOCy1apCTBEHHBIN TEXHUUECKUN YHUBEpcUTET». - Tam00B : M3narensctBo PI'HOY
BIIO «TT'TY», 2015. - 82 c. : mi. - bu6i. B kH. - ISBN 978-5-8265-1431-3 ; To e [ DneKTpOHHBIH
pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=445121 (29.03.2017).

3. Dkonorust MUKpoopranu3moB [Tekct] : yueOHUK Juis O6akanaBpoB : y4eOHUK Ul CTYJICHTOB
YHHUBEPCUTETOB, oOydaromuxcs 1o crneuuanbHoctd 012400 "Mukpobuonorus" u Apyrum
6uonornyeckuM crnenuanbHoctsM / [A. U. Herpycos, E. A. bonu-Ocmonosckas, B. M. ['opiaenko
u ap.] ; mox obmr. pen. A. U. Herpycosa. - 2-e u3za. - Mocksa : FOpaiit, 2015. - 267 c. : un. -
(baxanaBp. ba3oBblil Kypc). - ABTOpbI yKa3aHbl Ha 000poTe THUT. JI. - bubnuorp. B KOHIIE I1aB. -
ISBN 9785991627344 : 266.75.

5.3. Illepuoauyeckue U3IaHNUS:

Mecto
[Tepuoanuno
Ne 3a KaKkue rojbl XpaHeH!
Ha3zBanue n3nanus CTh BBIXO/A
n/m XPAHUTCS A
(B rom)
1 | Mukpobuosorus 6 1944-2016 93



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

1956-1983,
2 | Bectauk MI'Y. Cepusi: buonorus 4 1987-2016 q3
4 | Knunanueckas u 1abopaTopHas AMarHOCTHKA 12 2001-2016 93
5 | Mukonorus u puronaronorus 6 2001-2016 93
6 | MuKPOOHOIOTHYECKHIA KypHAIT 6 1987-2016 93
7 | MonekynspHas OH0JIOTHs 6 1978-2016 93
8 | buorexHomnorus 6 1996-2016 93
9 | UsBectust PAH Cepusi: buonornyeckas 6 1936, 1944-2013 u/3
10 | IlpuknagHas OMOXUMHUS U MUKPOOHOJIOTHS 6 1968-2016 g3
buonorus. PedeparuBHblil xKypHaI.
I ol Gep P 1970-2013 san PXK

6. Ilepeyenr pecypcoB UHGPOPMANMOHHO-TEJIEKOMMYHHKAINMOHHON  CeTH
«HTEepHET», HEOOXOAUMBIX [IJISI OCBOCHUS JUCHHUILIMHBI (MOIYJIs1).
1. www.kubsu.ru - opunmanbasiii caidT KybaHCKOTO rocy1apcTBEHHOTO YHHBEPCUTETA,

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

IO.A. OBunHHHKOBA

3. http://www.cbio.ru/ - uatepueT-)xypHan "Kommepueckas 6norexHomaorus";

4. http://www.genetika.ru/journal/ - opuransHbIi callT )KypHana "buorexHonorus";

5. http://www.ibp-ran.ru/main.php - oduIHMaNBHBIA CcaT WHCTUTYTa OHOJOTHYECKOTO
pHOOPOCTPOCHHMSI C OMBITHBIM ITPOU3BoAcTBOM PAH;

6. http://www.genetika.ru/ - ocdumuaneaeiii  caiitr ®I'YII TocymapcTBeHHBIH Hay4HO-

WCCJICIOBATEIILCKOTO HMHCTUTYTA TEHETUKH U CEJCKIUU TPOMBINUICHHBIX MHKPOOPTaHU3MOB
(Mockga)

7. DOmnexrtponnas oubnmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)
8. DnexTtponHas OubnuoTeuHas cucrema usnarenbcTsa "Jlanp" http://e.lanbook.com

7. MeToauveckne yKazaHus 1 00yYAOIIUXCS 10 OCBOCHHIO JUCIHUIJIMHBI .

Jekuusa:

Pabota Ha nekiuu sSBISETCS OYEHb BaXKHBIM BUIOM CTYACHUYECKOM JeATENbHOCTH AJIs
I/13y‘~I€HI/I$I JAUCHUIIIIMHBI, T.K. Ha JICKIIUN HpOI/ICXO)II/IT HEC TOJIBKO C006HI€HI/I€ HOBBIX 3H3HPII>1, HO N
cuUcTeMaTu3anus u 0000IIeHne HAKOIUICHHBIX 3HaHUN, (OPMHUPOBAHHE HA UX OCHOBE HUJCHHBIX
B3TJI110B, Y6€)KH€HHﬁ, MI/Ip0B033peHI/I5[, pa3BI/ITI/Ie IIO3HABATCJIIbHBIX U HpO(l)eCCI/IOHaJ'H)HBIX
uHTEepecoB. JIEKTOp OpUEHTHPYET CTYACHTOB B yueOHOM Marepuaine. Kparkue 3amucu JeKIui
(KOHCTIEKTHPOBAHKE) TOMOTAeT YCBOUTH MaTepual.

HarmcaHHe KOHCIICKTa J'ICKIII/II\/JII KpaTKO, CXEMAaTUYHO, II0CJICA0BATCIIBHO (1)I/IKCI/IpOBaTI> OCHOBHBEIC
MOJIOKEHHUS, BBIBOABI, (DOPMYIHPOBKHU, OOOOIICHMS; MOMEUYaTh BAKHBIE MBICIHU, BBLIETSATH
KJIFOUEBBIC CJI0BA, TEpPMUHBI. KOHCIIEKT JIydIie moApa3AesiaTh Ha MMyHKTHI, Taparpadbl, coOI0as
KpacHyto cTpoky. [IpuHIMNHManbHbIe MecTa, ompeaeieHusi, (OpMyIbl CleayeT COMPOBOXKIATH
3aMEUAHMSIMU: «BAXKHO», «OCO00 BAXKHO», «XOPOIIO 3allOMHUTH» W T.M. WIH TMMOJYEPKUBATH
KpacHoli pyukoit. [{enecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CUMBOJIHMKY, COKPAIICHUS CIIOB, YTO
IIO3BOJIUT CKOHHeHTpI/IpOBaTI) BHUMAHHUEC Ha BAXXHBIX CBCIACHUAX. HpOCJ’IYH_II/IBaHI/Ie 1 3aIlncChb
JIEKIIMU MOKHO TPOHW3BOAUTH MPH MOMOIIM COBPEMEHHBIX YCTPOUCTB (IUKTO(POH, HOYTOYK,
HeTOyK W T.1m.). PaboTast Hajg KOHCIIEKTOM JIEKIIMH, BCEr/a CIeAyeT HCIOJIb30BaTh HE TOJBKO
yueOHUK, HO U Ty JIUTEPATYpPY, KOTOPYIO TOTOTHUTEILHO PEKOMEHIOBAJ JIEKTOP, B TOM YHCIIe
MEePUONYECKUE HW3JIaHUS COOTBETCTBYIONIEH HampaBieHHOCTH. [lo pesympratam paboOTHI C
KOHCIIEKTOM JIEKIIMH CJIeyeT 0003HAUYUTh BOMPOCHI, TEPMHUHBI, MaTepuai, KOTOPBIA BBI3BIBAET



http://www.kubsu.ru/
http://www.biorosinfo.ru/
http://www.cbio.ru/
http://www.genetika.ru/journal/
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TPYIHOCTH, NOMETHUTh M TIONBITaThCS HAWTH OTBET B pEKOMEHIyeMo# smteparype. Ecmu
CaMOCTOSITENILHO HE y/1aeTcs pa300paThCs B MaTepHraie, He00X0AUMO c(hOpMYITHPOBATH BOIIPOC
3a/1aTh IPETI0/IaBaTENI0 Ha KOHCYIbTAIMH, Ha TPAKTUYECKOM 3aHSATHH, Ha OOIIEHUN B KOHTAKTHBIC
qacel. JISKIMOHHBIA MaTepual siBisieTcsl 6a30BbIM, C KOTOPOTO HEOOXOIMMO HayaTh OCBOCHUE
COOTBETCTBYIOLIETO pa3zieia Win TeMbI. [171aH MOATOTOBKY K JICKIHH:

. 03HAKOMUTBLCS C TEMOM JICKIIHU;

. 03HAKOMHUTHCS C MPEJI0KEHHBIMU BOIPOCAMH;
. U3Y4YUTh COOTBETCTBYIOIINM MaTepHAIL;

. 03HAKOMHUTHCS C JTUTEPATYpPOU 1O TEME.

JlabGoparopHblie padoThI

B mporiecce moaroToBku K 1aboparopHoit paboTe HEOOXOAUMO 03HAKOMUTHCS C paboueit
IpPOrpaMMOil TMCHUIUIMHBI, TEMaMH M IJIaHAMHU JIaOOpaTOPHBIX  3aHITHUM, yaenss ocoloe
BHUMAHHUC LOCIAM MU 3adadaM, CTPYKTYpC U COACPKAHWUIO JUCHUIIIIMHBI, MPOBCCTU AaAHAJIN3
OCHOBHOIl yueOHOU JIUTEpaTyphl, OCIe 4ero paboTaTh ¢ PEKOMEHJAOBAHHOM JOMOIHUTEIBHON
autepatypoid. [lpu yCcTHOM BBICTYILICHUH 110 KOHTPOJBHBIM BOIIPOCaM JTAOOPATOPHOTO 3aHSATHUS
HY>KHO M3JIarath (He YMTaTh) MaTepHall BHICTYIIEHUSI cBOOOIHO. He00X011MMO KOHIIEHTPUPOBATh
CBOE BHUMaHHUE HA TOM, YTO BBICTYIUIEHHE OOPAIlEHO K ayAUTOPHUH, & HE K MPENoaaBaTeio, T.K.
9TO 3HAYMMBIN acmeKkT mnpodecCHOHaIbHBIX KommneTeHuui. [lo okoHyanuu mabOpPaTOpPHOIO
3aHATHS CIIENYET IIOBTOPUTH BEIBOJBI, CKOHCTPYUPOBAHHEIE B XOJI€ YCTHOI'O OIIPOCa, IPOCIIEIUB
JIOTUKY MX TMOCTPOCHHUS, OTMETUB IOJIOKEHHUS, JeKallhe B UX OCHOBE. [ 3TOro B TeueHue
ompoca ApYrux yJyamuxcs cleayeT aenaTh nomeTku. bonee Toro, B ciryyae HeTOUHOCTEH U (MITH)
HEMOHMMAaHHUs Kakoro-mubo BOMpoca NPOHACHHOTO MaTepuana cleAyeT oOpaTUTbcs K
MPEIOAABATEII0 ISl TIONYYCHHSI HEOOXOAMMON KOHCYJIbTAIIMM W Pa3bSICHEHUS BO3HUKIICH
cutyainuu. Cxema MoAroToBKH K JIaOopaTOPHBIM paboTaMm:

® 03HAKOMUTKLCS C TEMOM, LIETBIO U 3a7jauaMu paboOThI;

paccMOTpeTh MPEATI0KEHHBIE BOITPOCHI;
M3Y4YUTh JIEKIUOHHBIN MaTepHUall, OCHOBHYIO U TOIIOJHUTEIBHYIO JIUTEPATYPY;
O3HAKOMHUTBHCA C NPAKTUYCCKUMHU 3aJaHUAMU U XOA0OM HX BBINIOJIHCHU A,
03HAKOMHTHCS C 000PYIOBAHUEM 3aHSTHS;
BBITIOJIHUTH 3aJaHUA B COOTBETCTBUHU C XOI0M pa60TI>I;
MUCbMEHHO 0()OPMUTH BBITIOJHEHHYIO PaboTYy;
IIOJIBECTH UTOT U CIENIaTh CTPYKTYPUPOBAHHEIE BBIBOKEI.

CamocrosiTesbHast padoTa

CamocrodrenbHas padoTa CTyI€HTOB JUCLUIUIMHE OCYILECTBIIAETCS C LEIIbIO YIiyOeHus,
pacIIMpeHMs, CUCTEMATH3alMM W 3aKpEIUICHHUs] IIOJIyYEHHBIX TEOPETHUYECKUX 3HAHM,
(dbopMUpPOBaHUS YMEHHUI HCNOIb30BaTh JOKYMEHTALMIO U CHELUATIbHYIO JIUTEPATYPY, PA3BUTHUS
MIO3HABATEJIBHBIX CIIOCOOHOCTEH M AaKTUBHOCTH, a Takke (POPMHUPOBAHHUS CaMOCTOSITEIHHOIO
MBIIIIEHHSI, CIIOCOOHOCTEM K CaMOpPa3BUTHIO, CaMOCOBEPIIEHCTBOBAHUIO M CaMOpEATU3alH,
pasBUTHS HCCIENOBATENbCKUX YMeHMH. Ilepex BBINOJIHEHHEM CaMOCTOSTEIBHONH pPabOTHI
HE00X0/IMMO YETKO MOHUMATh IIeJH U 3a7auydl paboThl, CPOKU BBIOJHEHHS, OPUEHTUPOBOYHBIIN
00BeM, OCHOBHBIE TpeOOBaHUSI K pe3ysbTaTaM paboThl, KpUTEPUH OLIEHKU. BO BpeMsi BbITIOJIHEHUS
CaMOCTOSITENIbHOW paboThl TpenojaBaTelb MOXET MPOBOAUTh KOHCYNbTaluu. KoHTpoib
pEe3yJIbTaTOB CaMOCTOSITENIbHON pPabOTHl CTY/IEHTOB MOKET OCYUIECTBIATHCS B MUCHMEHHOM,
YCTHOW WM CMelIaHHOM ¢(opme, ¢ MpeAcTaBIeHHEM MPOJAYKTAa TBOPUYECKOW AEATENbHOCTU
cTyneHTa. B kauecTBe opM M METOIOB KOHTPOJISI CAMOCTOSITEIbHON pabOThl CTY/IEHTOB MOT'YT
OBITh UCTIOJIb30BAHBI CEMUHAPCKUE 3aHSTHUS, KOJJIOKBHYMBI, 3a4€Thl, TECTUPOBAHHE, CAMOOTUETHI,
KOHTpPOJIbHbIE paboThl U Ap. KpuTepusMu OLIEHKH pe3yJbTaTOB CaMOCTOSATEIbHOW pPadOThI
CTYJICHTa SIBJSIOTCS: YPOBEHb OCBOEHMsS CTYIEHTOM Y4eOHOTO MarepHaja, yMEHHUsS CTYAEHTa



UCTIOIB30BaTh TEOPETHYECKUE 3HAHWS TPH BBHINOJHEHUW WHAWBHIYATbHBIX 3aJaHUN;
c(OpPMHUPOBAHHOCTH OOIIEYUYECOHBIX YMEHHUI; 00OCHOBAaHHOCTh M YETKOCTh W3JIOKEHUSI OTBETA;
odopmieHHe MaTepralia B COOTBETCTBUU C TpeOoBaHUsAMU. [11aH MOATOTOBKH:

® U3YyYUTh COOTBETCTBYIOIIMH JICKIIMOHHBIH MaTepHal;

® U3YYHUTHh OCHOBHYIO JIUTEPATYpPy IO TEME;

® U3YYHTH JOTIOJHUTEIHHYIO INTEPATYPY 110 TEME;

e 0(hOpMUTH BHIMOJIHCHHYIO pPAa0OTy MHCBMEHHO WM B BHUJAC MPE3CHTAIMH B

3aBHCUMOCTH OT 3aJIaHMS,
® cjeaTh CTPYKTYPUPOBAaHHBIC BBIBOJIBI.

IHoaroroBka k 3a4ety
3ayer — 3TO MPOBEPOYHOE HCIIBITAHUE TI0 y4eOHOMY MPEIMETY, CBOCOOpa3HbIi UTOTOBBINA pyOex
W3YYEHHs AMCLHUIUIMHBI, MO3BOJISIIOIIMKA JIydlle ONPENECIUTh YPOBEHb 3HAHUM, ITOJYYEHHBIN
oOyuaromumucs. J{as ycrenHon ciauu 3a4era CTyJeHThI JOKHBI IOMHUTD CIIEAYIOLIEE:
— K OCHOBHBIM TOHATHAM M KaTerOpUsM HYXHO 3HATh ONPEAEICHHs, KOTOpble HEOO0XOAUMO
INOHMMATh U YMETh NOSICHSTH, — IPU IOATOTOBKE K 3aueTy TpeOyeTcs MOMHUMO JEKIMOHHOIO
Mmarepuaiga, MpPOYUTATh €lle HECKOJIbKO YYEOHHMKOB 110 JAMCUUIUIMHE, JONOJHUTEIbHBIC
VCTOYHUKHU, NPEUIOKEHHbIE JUISl M3yYEHUS B CIHUCKE JINTEpATypbl; — CEMHUHAPCKUE 3aHATUS
CHOCOOCTBYIOT IOJIY4EHHUIO OoJiee BBICOKOI'O YPOBHS 3HaHMH M, KaK CJIEJICTBHE, MOIy4eHUE
3a4era;
— TFOTOBUTHCA K 3a4€Ty HYXXHO HAYMHATH C MEPBOH JEKIMM U CeMHUHapa, a He BbIOMpATh Tak
HA3bIBAEMbI «IITYpMOBOW METOJ», NHpU KOTOPOM MaTepuay 3aKperisieTcss B NaMmsaTd 3a
HECKOJIBKO TIOCJIEJHUX 4YacoB W AHEW mepex 3aderoM. llpu oneHuBaHuM 3HAHUN CTYIEHTOB
IpenojaBaTesib PyKOBOJICTBYETCS, IPEXK]IE BCETO, CAEAYIOIUMU KPUTEPUIMU:
— IMpPaBUJIBHOCTb OTBETOB Ha BOINPOCHI; — IOJIHOTA U JIAKOHUYHOCTh OTBETAa; — CHOCOOHOCTh
NpaBWIbHO KBAMU(UIUPOBATh (AKTBI W OOCTOSTENHCTBA, AHAJIM3UPOBATH CTATUCTHYECKUE
JTaHHbIE; — OPUCHTHPOBAHUE B JINTEPATYPE; — 3HAHUE OCHOBHBIX MIPOOJIEM yUeOHOM TUCIUIUINHBL
— IIOHUMaHHE 3HAYUMOCTH y4eOHOM TUCIUIIMHBI B CUCTEME; — JIOTUKA M apTyMEHTUPOBAHHOCTb
U3JI0KEHUs; — KyJbTypa oTBeTa. TakuM oOpa3oMm, NpH NPOBEACHUM 3adeTa IperojiaBaTellb
yZiensieT BHUMaHKUE He TOJIbKO COJEPKaHUIO OTBETA, HO U (JOPME €T0 U3JI0KEHHUS.
[Ipr moaroTroBke K 3aueTy HEOOXOAMMO OPHEHTHUPOBATHCS Ha KOHCIEKTHI JIEKLUH, pabodyro
IporpaMMy JUCHUILIMHBI, HOPMATUBHYIO, YUEOHYIO U peKOMEHAyeMYIo JuTeparypy. OCHOBHOE B
MOArOTOBKE K CJade 3adeTa - 3TO NOBTOPEHHME BCErO0 MaTepuaja JUCLUIUIMHBI, 110 KOTOPOMY
Heo0X0uMO caaBaTh 3a4eT. [Ipu moAroToBke K caaye BeCh 00bEM pabOThl HYKHO paclpeiessiTh
pPaBHOMEpPHO MO JHSM, OTBEIEHHBIM JJIsi IIOATOTOBKHM, KOHTPOJMPOBAaTh KaKIbli JI€Hb
BBIMIOJTHEHHE HaMEUeHHOM pa®oThl. B mepuoj moAroToBKM CTYAEHT BHOBB OOpamiaercs K yxe
U3y4yeHHOMY (IpoiiieHHOMY) yueOHOMY MaTepuainy. [lonroroBka BiIrouaeT B ceOs JBa dTama:
camocTrosiTeNibHas padoTa B TEYEHHME CEMECTpa; HENOCPEACTBEHHAas IOATOTOBKa B [HH,
IIPEIUIECTBYIOIIUE 3a4€Ty [0 TEMaM Kypca. 3adeT IPOBOAMUTCA IO BOIIPOCAM, OXBATHIBAIOLIUM
BECh IPOMJEHHBIM MaTepuas JUCLUMIUIMHBI, BKJIIOYash BOIIPOCHI, OTBEIEHHBIE  JUIS
CaMOCTOSITENIbHOTO M3ydeHus. Jlias ycmemrHod cpayu ykazaHHble B pabOouell mporpamme
dopMupyeMble KOMIIETEHLIMM B pE3yJlbTaTe€ OCBOEHUS JTUCHUIUIMHBI JIOJDKHBI  OBIThH
IPO/IEMOHCTPUPOBAHBI; TOTOBUTHCS K 3a4€TY HEOOXOIMMO HAYMHATH € MIEPBOM JIEKIIUH U IIEPBOT0
CeMHHapa.

IHoaroroBka nmpe3eHTanM:

® 3HAKOMMTHCS C TEMOM, LENIBIO U 33aJ1a4aMH ;

® COCTaBMTH IUIAH NIPE3EHTALIMH COIVIACHO OCBOEHHOMY TEOPETHUECKOMY MaTepHUay;

® IIPOMU3BECTH IOUCK B JIEKIIMOHHOM MaTepuaje, OCHOBHOM U JONOJHUTEIbHOU

auTepaType pakTHIecKoro Marepuana 1o Teme;

® POM3BECTH NOMCK WLIFOCTPATUBHOIO MaTEpHUAJIa B CETH "MHTEPHET';

® COCTAaBUTb NPE3ECHTALUIO IIPU TOMOLIM crienuanusupoBadHoro [10;

® COCTaBUTb JIOKJIAJ 10 WIUIIOCTPATUBHOMY MaTepuaily Ipe3eHTallNN;



® OTpEneTUpOBaTh MPE3EHTALUIO MEPE]] CAAUECH.

Koss10kBHYMBI:
® 03HAKOMHUTKCS C TEMOM M BOIIPOCAMU KOJIJIOKBUYMA;
® U3YYHTbH JICKIIMOHHBIA MaTepua;
® U3Y4YUTh OCHOBHYIO JIUTEPATYypPy IO TEME;
® U3YYHTbH JONOJHUTEIBHYIO JIUTEPATYPY 110 TEME;
® HamuWcaTh OTBET Ha NMPEAJIOKEHHBII BOIIPOC;
e 00beM MUCHbMEHHOTr0 OTBeTa OT 1 10 3 cTpaHul, BpeMs BbINOJIHEHHS 10 30 MUHYT.

B ocBoeHWM MUCHUTUIMHBI WHBATUAAMH U JUIAMH C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMH
3I0pPOBBSl  OOJIBIIIOE 3HAYCHUE HMMEET WHIAMBUIyallbHas ydyeOHash pabora (KOHCYJIbTAllMHM) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YIeOHOro MaTepuaia.

WupuBuayanbHble KOHCYJBTAllMM IO MPEIMETY SBISIOTCS BaXKHBIM  (aKTOPOM,
CIOCOOCTBYIONTUM MHIUBUYaTU3alMd O0yYCHHS M YCTAHOBJICHHUIO BOCITUTATEIILHOTO KOHTAKTa
MEXIy MpernojaBaTelieM W OO0YyYaroIUMCS HMHBAJIMIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCNOJb3yeMBbIX NPH OCYLIEeCTBICHHH
00pa30BaTe/ILHOIO MPOLECCa MO0 AUCHUILIHHE (MOLYJIIO).

8.1 Ilepeuyenb nHGOPMALMOHHBIX TEXHOJIOTHH.

— KoHCcynbTHpOBaHUE IOCPEACTBOM IEKTPOHHOM MTOYTHI.

— Vcnonbp30BaHue 3JE€KTPOHHBIX IPE3EHTALUN IPU TPOBEIECHUH J1AO0OPATOPHBIX 3aHATHIA.

— I'pynnupoBka HMH(OPMAIMOHHBIX MOTOKOB M OOMEH HH(pOpMaiueid MocpercTBOM
MECCEHIKEPOB.

8.2 IlepeyeHb HEOOXOAMMOI0 IPOrPAMMHOI0 00ecrevYeHusl.

No Ne norosopa [lepeueHp TUIIEH3UOHHOTO MIPOTPAMMHOT0 O0ECTIeUeHUs
n/m
1 Ne73-ADD/223-D3/2018 Microsoft Windows 8, 10
Cornamenue Microsoft
ESS 72569510
06.11.2018
2. | Ne73-ADD/223-3/2018 Microsoft Office Professional Plus
Cornamenue Microsoft
ESS 72569510 ot
06.11.2018
3. Jor. Ne344/145 ot I1O nnst oOHapyKeHHs U TOMCKA TEKCTOBBIX 3aMMCTBOBAaHUH B
28.06.2018 yueOHBIX ¥ Hay4HbIX paboTax «AHTUILIArUAT», Ha OJIUH TOJ
4. | Konrpakt No74-ADD/44- beccpounas nuueH3us cnenuantu3upoBaHHOTO
®3/2017 ot 05.12.2017 maremarudeckoro 10 StatSoft Statistica

8.3IlepeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

— «Koncynperanr [Lmtocy,
— «["apanT».

9. MarepuanbHo-TexHHYeckass 0a3a, HeoOxoauMasi sl OCYLIECTBJICHUS
00pa3oBaTe/ILHOIO NMpoIecca Mo JUCHUILINHE (MOYJIIO0).



MatepualbHO-TEeXHHYEeCKOE 00eCTICUeHHE TUCIUILINHEI (MOIYIs) U

Ne Bug pabor
OCHAIIIEHHOCTh
1. | JlexunonHsie Aynutopun 422, 425, ocHallleHHBIE TPE3CHTAIIMOHHOW TEXHUKON
3aHATHUS (IpoeKTOp, OSKpaH, KOMIBIOTEP/HOYTOYK, ayIHOCHCTEMa) U
COOTBETCTBYIOIIUM nporpamMmHubIM obecnieuenueM (110).
2. | JlabopatopHbIe Aymuropuss 412 OcHaIeHHas MHKPOOHOJIOTHYECKUM  000pYIOBaHHEM
3aHATUSA (GakTepronorus), TPE3CHTAIMOHHOM TEXHMKOM (TIPOEKTOp, 9KpaH,
KOMITBIOTEP/HOYTOYK) ¥ COOTBETCTBYIOIIMM IPOrPAMMHBIM 00€CTICUCHIEM
(I1O), HEOOXOMMMBIM JTAOOPATOPHBIM 00OPYTOBAHHUEM.
3. | I'pynmoBsie Aynurtopus 410, (kabuHeT)
(MHIUBUIYATHHBIC)
KOHCYJIbTAIIUH
4. | Texymuii KoHTpOJIb, | AyauTtopus 412, 419.
IPOMEKYTOYHAs
aTTecTanus
5. | CamocrostenbHas Kabuner gms camocTtosiTenbHOM paboThl 437, OCHaIICHHBIN
pabora KOMITBIOTEPHOUW TEXHUKOH C BO3MOKHOCTBIO TIOJKIIOYCHHS K CETH

«MHTEpHET», POTPAMMOl SKPAHHOTO YBEIUYCHHUS U 00CCIICUCHHBIN
JIOCTYIIOM B 3JICKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEIy
YHHUBEPCHTETA.

3an 6ubmmorexkn KyOI'Y ocHaleHHBI KOMITBIOTEPHON TEXHUKOH C
BO3MOKHOCTBIO TOJKIOUEHHUSI K ceth «MHTepHeT», mporpammon
HKPAHHOTO YBEITHMYEHUS U OOCCIIEYCHHBIH JOCTYIIOM B 3JCKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPENly YHHBEPCUTETA




