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

1.1 Ilesb 0OcBOEHMS TUCHUNIMHBI.

Llenpro ocBOCHUS TUCIUIUIMHBI "Mukpoouosiorus" sBisercs GOPMUPOBAHHUE Y CTYACHTOB
obmenpodecCHOHaNBHBIX U MPOPECCHOHATHHBIX KOMITETEHITMH B IPOU3BOACTBECHHOH, Y4eOHOM U
HCCJIEIOBATENILCKOM JEATENIbHOCTH, COOTBETCTBYIOIIMX YPOBHIO IMOJTIOTOBKM OakajaBpa s
Hay4YHO-UCCJIEIOBATENILCKOM M HAYYHO-NPOU3BOJICTBEHHOM  JI€ATEIIbHOCTH, a TakKxke
dbopMUpOBaHUE y CTYACHTOB TNTyOOKHMX 0a30BBIX TEOPETUYECKUX U MPAKTUYECKUX 3HAHHUM B
0o0nacT MUKPOOHOJIOTUN C TOYKHU 3PEHHUS COBPEMEHHBIX MPEICTABICHHUN O pa3HOOOpa3uu Mupa
MUKPOOPTraHU3MOB KaK 4acTH OMOC(EpPHI U UX POJIU B €€ YCTOMYHUBOM Pa3BUTHH.

MukpoOuoiorus - oJiHa U3 HanboJiee aKTUBHO Pa3BUBAIOIIUXCS 001acTel OMOIOTUYECKOM
HayKu. MUKpOOHasi KJeTKa - WICabHBIM OOBEKT Ui M3YyYEHHS MOJICKYJISIPHO-TEHETHYECKHX
MPOIIECCOB B OMONOTMU. MUKpPOOHONOTHS TPEACTaBISET COOOH HE TOJNBKO TEOPETHYCCKHUIN
MHTEPEC M0 U3YYCHUIO OMOIOTHYECKUX MPOLECCOB, MPOTEKAIOIINX B MUKPOOHOM KJIETKe, HO U B
MPOU3BOJICTBEHHON JIEATEILHOCTH YEJIOBEKa, MOCKOJIbKY MHUKpPOOPraHU3Mbl M MPOAYKTHI HX
JKU3ZHEJEATEIIbHOCTH IIUPOKO UCHOJB3YIOTCS B PA3IMYHBIX 00JACTAX IPOMBIIIICHHOCTH,
CEeJIBCKOT0 X035MUCTBA U MEIULIUHBI.

1.2 3agauyu AMCHMILIMHBI.

3a7auu OCBOCHUS AUCLUIIUHBIL:

— cpopMHpOBaTH Y CTY/ICHTOB:

06a30Bo€ MBbIIICHHE, 00ECIEeUUBAOIEEe CIIOCOOHOCTh NMPUMEHSTh 3HAHUE MPUHIMIIOB
KJIETOYHOW OpraHu3aluil MHUKpPOOOB, OHOQU3NYECKHMX M OHMOXMMHYECKHX OCHOB HX
AKHU3HEIEATEIIbHOCTH, TPOUCXOASIIMX B OakTepUsiX MeMOPaHHBIX MPOLECCOB B BBINOJIHAEMON
NEeSITETLHOCTH B O0JIACTH MHUKPOOMOJIOTUM C YYETOM OCBOEHHBIX METOAMYECKUX MPUEMOB H
HO/JXO0/10B;

CIOCOOHOCTh TIOHUMATh B3AaMMOCBSI3b TEOPETHUYECKHMX OCHOB MHKPOOHOIOTHYECKHX
IPOILIECCOB C MCIIOJB30BAaHUEM TEX WJIM MHBIX METOJIOB M BO3HUKAIOLIMX PE3YJIbTaTOB HAyYHO-
NPAaKTUYECKOH eATEIFHOCTH B 00J1aCTH MUKPOOHUOJIOTHH U OMOTEXHOJIOTHH;

CIOCOOHOCTh TNPUMEHATh COBPEMEHHBIE HKCIEPUMEHTAbHbIE METOABl PaboOThl C
MUKpPOOHOJIOTHYECKUMU O0BEKTAMU B JIAOOPATOPHBIX YCIOBUSX;

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

— pa3BUBaTh Y CTYJEHTOB HaBbIKM PaOOTHI C y4eOHOM U Hay4yHOU JTUTEPaTypOi.

1.3 Mecto aucuuminHbl (Mo1yJis1) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMBbl.

JucuuruimHa «MHKpoOHONIOTUs» SBISETCS OAHOM M3 0a30BbIX Y4YeOHBIX AMCLUIUIUH
(b1.B.02) mpodeccnoHanbHOTO IMKIIA TOATOTOBKH OakamaBpoB mo HampasieHuio 35.03.08
Bonnble 6uopecypchbl M akBaKy/IbTypa 10 NpoQuito AKBaKyJIbTypa.

JucuuninuHa ynTaercs As 6akanaBpos HamnpasieHus 35.03.08 — BoxHbie 6ropecypcsl 1
aKBaKyJbTypa Ha 2 Kypce B 3 cemectpe. Eil mpenmecTByer n3y4eHHe TaKMX JUCLUIUINH KaK:
«Opranuyeckas ¥ Ouosormueckass xumus», «l'uaponorusy», «xoyorus peid», «boTaHukay,
«Yenoek», «brnoxumus u MoJjeKyispHas Ouonorus». JlaHHas TUCHMITIIMHA SIBIISETCS OJTHOW U3
COCTABJISIIONINX OCHOBY Ui qucturiuiiH "Uxtuonorus”, "['eneTnka u cenexnus poio", "MeTtoas
PBIOOXO3AUCTBEHHBIX UCCeI0OBaHUN" U Ap.

1.4 IlepevyeHb MJIAHMPYeMbIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C INIAHUPYEMBIMHA PE3yJdbTaTaMHU 0CBOCHUSA 06pa303aTe.m)H0i'[ nmporpamMmmal.
[TnanupyeMbIMH pe3yibTaTaMd OOy4EHHUS MO JUCLUIUIMHE, SBISIOTCS 3HAHMS, YMEHHUS,
BJIQJICHUS W/WIM OMBIT JESTEIbHOCTH, XapaKTepU3YIOLIUE 3Tallbl/ypoBHH (OPMUPOBAHUS
KOMIIETEHIIMH M 00ecleuyMuBaloNie JOCTHKEHHE IIJIaHUPYEMBIX pe3yJbTaTOB OCBOEHUS



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

N Wnnexc Coneprxanue B pesynbrate nzydeHus yaeOHOH JUCIUIIIIMHBI 00y4JaronIiecs JOKHBI
o
KOMIIETEe | KOMIETCHLUH (MIH
ILII . 3HATh yMeThb BJa/IeTh
HIINU e qacTth)
1. | OIIK-7 CTIIOCOOHOCTB MOP(hOJIOTHIO, CTPOCHHE, | HHTEPIPETHPOBATH MEeTOJaMHU
HCIIOJIb30BATh MeTa0oIu3M JTaHHBIC y4e0HOH, | KyIbTHUBHPOBAHHS
OCHOBHBIE 3aKoHp | TPOKaPHOTHYECKHX HAayqHOH,  HAYYHO- | MHKPOOPTaHH3MOB B
OHMOIIOTHIECKHX TIOITYJIIPHO na0opaToOpHEIX |
€CTECTBEHHOHAYYH
00BEKTOB; JUTEpaTypsl,  CETH | MPOU3BOJCTBEHHBIX
BIX JWMCUMIUIMH U .
MECTO u poss | MHTEpHET JUISL | YCIIOBUSIX;
MareMaTiCCKni MHKPOOPTaHH3MOB B | OCYILICCTBJICHHUS HaBBIKAMH
anmapar B | Ouocoepe, UX | TEOPETUYECKOTO acenTHYeCKOn
npo(eCcCHOHANbHOM | UCTIONb30BaHUE B | HCCIICZIOBaHUS; paboTsl B
JESTENBHOCTH, Ka4yecTBe 00beKTa | HaXOJHUTh MHKpPOOHOJIOTHYECK
MpuMensTh MeTospr | PKCIEPHMEHTATLHOTO B3AMMOCBS3H MEXAYy | Off naboparopuy;
HCCIIEIOBaHMS; CTPYKTYpOit U | METOIOM
TEOPETHYECKOTO U A ’ PYKTYPO A
OCOOCHHOCTH OCHOBHBIX | (pyHKIHEH HaKOMHUTENIBHBIX
OKCHCPUMCHTATEHO | ypepreTHuecKknx 6HMOIOrHIECKOTO KYJBTYD;
T'0 ucClIeI0BaHmsA mporieccoB  (OpoxeHuUs, | 00beKTa; METOJaMHU
IBIXaHHUSA,  XEMO- W | COIOCTAaBIATH 9KCIIEPUMEHTAIBHOT
(dboTocuHTe3) OaKTEPHil; | 3aKOHBI 0
NPUHLOUIBI W METOJBl | €CTECTBEHHOHAYYHBIX | MUKPOOHOJIOTHYECK
KJaccupuKau JCLUILIHH C | Oro MccieqoBaHus,
OakTepuii pe3ynbTatamMmu NPUHLUITIAMHA
OKCIIEPUMEHTAJIbHOW | M3Y4eHHsS  BOJIHBIX
JIeSITEIbHOCTH MHKpPOOPIaHH3MOB,
nx 9KOJIOTHH,
0coOeHHOCTeH
pOCTa M pa3BHTHS
2. | IIK-4 CIIOCOOHOCTB YCTPOMCTBO CBETOBBIX MPOM3BOIUTH TIOCEB METOaMH
NPUMEHSATh METOIbI MUMKPOCKOIIOB € Ha IMUTaTCJIbHBIC BBIICICHUA
- TexHooruy | AMMEPCHOHHBIMU Cpensl; Gakrepuii,
00BEKTHBAMH, JIenaTh Tpernapar- MOTYYEHHUS YHCTHIX
HCKYCCTBEHHOTO .
HPUHLUIIBI Ma30K OaKTepHi, KyJIbTyp B paMKax
BOCIHPOMSBOACTBA M | iy pockonuu; BBIJICJICHHBIX U3 IKCIEPUMEHTATLHOT
BbIpalMBaHNA OCHOBBI PabOTBI THAPOOHOHTOB; o HACCIIENOBAHUS
TUIPOOHOHTOB, OHMOT€OXUMHYECKHUX HCIIOJIb30BaTh TUAPOOUOIOTHYECK
00pBOBI C | LHMKIIOB 3JIEMEHTOB JIJIsl TOTOBEIE UX 00BEKTOB, B TOM
MH(EKIMOHHBIMK 1 | HX HCIOJb30BAHHS B MUTATEIbHBIC CPEbl;, | YUCIe
HBA3HOHHBIMI YCTaHOBKax 3aMKHYTOTO | MOJb30BAaThCS MH(HUIIMPOBAHHBIX
BOJIOCHA0)KEHUS, MHKPOOHOIIOTHYECKO | PHIO;
3a00JICBaHISIMU N .
6 MIPUHIUIBI paboOTHI € it meTnei; HaBBIKaMH T10CEBA
THAPOOHOHTOR YHUCTBHIMH KyJIbTypamu 0o0OHapyXnBaTh Ha IUIOTHBIE
Gakrepwuii; OakTepuaabHbIE MUTaTEIIbHBIC
0COOEHHOCTH CTPOGHHUSI | KJIETKH B T10JIE cpensbl;
U uznonoruu 3pEHUs] MUKPOCKOTIa METOoJlaMU
OakTepuaIbHBIX KJIETOK; BU3yaJIN3all1
YCTPOMCTBO pabouero MUKPOOHBIX
MecTa MUKpoOHoJIora 00BEKTOB;
NPUHLUIIAMHU
NEePBUYHON
HICHTU(DUKAIN

GakTepuii, B TOM
YUCJIE CIIOCOOBI
OTIpeIeIICHUs THTIA
KJICTOYHOM CTCHKH
Gaxrepuii

2. CTpyKkTypa M cojiep:KaHue JUCIHUIIIHHBI.



2.1 Pacnpeesienre TPYA0EMKOCTH TUCUMUILJIMHBI IO BUAaM padoT.
Obmas Tpy10€MKOCTh JUCIUIUIMHBI COCTaBIIsACT 2 3a4. el. (72 yaca), uX pacupeesieHrue

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 | -
3aHATUA JEKIIMOHHOIO 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 (nodeomosxa coobuyeruil, npesernmayu) 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 CTpyKTypa AMCUMIIJIMHbI:

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 pa3MHO)KEHHE 2 — 4 5
3 | MEKpPOOPTaHM3MOB. Brusiane
abuoTHyecKkux (haKTOpOB.




4 OcHOBBI OMOXMMUH U (DU3HOJIOTHH 2 — 4 S)
MUKPOOPTaHU3MOB.
Pa3znooOpasue npokapuoT u ux 2 - 4 5
> CII0COOOB XKU3HHU.
MHuoroo0pa3ue croco00B KU3HH 2 — 4 5
6 IIPOKAPHOT.
YyacTre MUKpOOPTaHU3MOB B 2 — 4 5
7 | KpyroBOpOTE OCHOBHBIX OHMOTEHHBIX
JJIEMEHTOB.
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 3aHsATHS JIEKIIMOHHOT'0 THIIA.
Haumenosanue Popma
N pasena(Tembi) Copepxanue paszzena (TeMbl) TEKYILIETO
KOHTPOJIS
1 2 3 4
1|Pasnen 1 - [Ipenmer W 3amay MUKPOOHOJIOTHMH, €€ 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 OtkpbiTe MHKpOOOB JleBeHrykoM u  pabOThl MEpPBBIX
Ouosoruy, CIPYKTypa. |;ceieoBareneii.  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 pa3Butis  |[Tactepom Hay4HBIX IIPUHIUIIOB pOoUITAKTUKH
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..
JA.M.1IBaHOBCKMI  —  OCHOBOIIOJIO)KHUK  BHUPYCOJIOTHH.
OcHOBHbIE 3Tanbl pa3BUTHS 001IeH MUKpOOHOIOrHH. PaboThI
C.H.Bunorpaackoro, M. beliepunka, B.JI. OmensHckoro u
JPYTUX MCCIIEOBATENIEH.
2.Paznen 2 — Ctpoenne  |[[IpoKapHOTHBIC M DYKAPHOTHBIC MUKPOOPTaHU3MBI; CXOJICTBO H| YCTHBII
onpoc

MUKpPOOHOM KJIETKH.
Iutonorus
MIPOKapHUOT.

OCHOBHbIE pa3nuuus. Pasmepsl u ¢opma OaxkTepuanbHBIX
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 coctas,
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 Oaktepuii. 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
Binsaue nuTaHus y MukpoopranusmoB. daktopsl pocta. OCHOBHBIE
abNOTHYECKHX TUIBl UTATENbHBIX CPEl, NMPUMEHSAEMBIX B MUKPOOMOJIOTUH.
(akTopoB. [TpuHIMTIBL KOHCTPYHPOBAHMUSA MUTATEIbHBIX cpel. BrusHue
TeMIeparypbl Ha pocT OakTepuil. Mcronb3oBaHHE BBICOKHX
TEMIEparyp A CcTepuwiu3anud. MeToapl CTepUIU3aluy.
[Tactepuszanusi.
Paznen 4 — OCHOBBI DOHepreTuyecknii oOMEH M €ro CBSi3b C KOHCTPYKTHUBHBIM.| YCTHBIH
OMOXUMUU 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
aHadpoOHOE JApIXxaHue. Buapl aHa’pOOHOTO IBIXaHUS H €ro
3Ha4yeHHe.
Pasnen 5 — OOmie TpUHIMIB  KIacCU(UKAUK  MHUKPOOPTAaHU3MOB.| YCTHBIH
PaznooGpasue [IpoxapuoTHble OpraHu3Mbl ¥ uX ocoOeHHOcTH. CBolicTBa| ©MPOC
MHUKPOOPIraHU3MOB U |GakTepuii, yYUThIBaeMble IpU UX uaeHTUUKanuu. [loHsTre o
X CIOCO00B XKU3HU. (ye, KynbType u mramme Oakrepuil. Crupoxersl. CTpoeHue
CHOUPOXET HUX OTIMYMs OT Jpyrux Oaxkrtepuil. OCHOBHBIE
npeacraButenu  cnupoxeT. CroupanbHble U HU30THYTHIE
6akrepun. Pukkercuu u xnmamuauu. OcoOEHHOCTH UX CTPOCHHS
U pa3MHOKEHHUSL.
Bupycsl, ux ¢opma, pa3mepbl, 0COOEHHOCTH XHMHUYECKOTO
cocTaBa. JKU3HEHHBIN LUK BUPYCOB. PenpoayKius BUpycoB Ha
npumepe Oakrepuodara. JIntuueckas u IM30reHHas HHPEKIus.
Pasnen 6 — ®dotoTpodHble OaKkTepUu U UX (HOTOCUHTETUUECKUH ammapat.| YCTHbIH
Mmuoroo6pasue Ocob6ennoctu  ¢GorocuHTe3a y (oToTpodHBIX OakTepuit.| ©MPOC
CII0COOO0B JKU3HH Anokcurensslii ¢orocunte3. L{uanobakrepun. CTpoeHue ux
IIPOKapHoT. KJIETOK M  IIOJOKEHHWE B  CHCTEME€  OPTraHHM3MOB.
@DOTOCHHTETHYECKUH annapaT HUaHOOAKTEpH 1 0COOEHHOCTH
ux (QorocunTeza. XemocuHTe3upywimme Oakrtepun. Ux
OCHOBHbIE Tpymnmbl. MexaHu3M xemMocuHTe3a. PaboTsl
C.H.BuHorpaackoro mno H3y4€HUIO XEMOCHUHTE3UPYIOLIUX
OaKkTepHil.
|Paznen 7 — Yuactue  [KpyroBopot yrieponma B mpupope. llemtrono3zopasmararoriue| Y CTHbIH
MHKpPOOPTaHU3MOB B |0akTepuu. MeTtaHoreHHble OakTepuu. MukpoOuonornueckoe| ©MPOC
KpyroBopoTe OKHICIICHHE COCIUHEHHH cepbl (OTOCHHTE3UPYIONIMMHU U
OCHOBHBIX XEMOCHHTE3UPYIOIIUMHU OaKTepHsIMHU. Boccranosnenue
OMOTEHHBIX Cynb(paToB MHKPOOPTaHU3MaMH, €r0 MPHYUHBI U 3HAYCHUE.
JJIEMEHTOB. KpyroBoport cepsl B ipupo/ie.
Pasnen 8 — KpyroBopor a3zora B mnpupome. AMMoOHH(DUKamus w| YCTHbI
MHuKpOOpraHusMBl  |MUKPOOPraHU3MBI, €€ BBI3BIBAIOIIKE. Hurpudukamus u| ©mPOC
KpYroBopoTa a30Ta B |gpI3bIBAOIIINE ee MHKPOOPTaHHU3MBI. Pabotet
brocdepe. C.H.BuHorpasckoro 1o  BBLICICHHIO  HHUTPH(PHUKATOPOB.




Henutpudukanus. YCIOBUS  pPa3BUTHSA, MEXaHU3M U
BO3MOXXHOCTH €€ yCTpaHEHHs], IPAKTUYECKOe MCIOIb30BaHUE.
Mukpobuonornueckass — ¢pukcanus arMocepHOro  asora.
CBOOOIHOXKUBYIITHE aHA3POOHBIC U a3POOHBIC a30T(HUKCATOPHI
U uX Xapaktepuctuka. KiyOeHbKOBBIE OaKTepHH, WX
XapaKTePUCTHKA, B3AUMOOTHOIIICHUS C PACTCHHUSIMH.

9.[Paznen 9 — OCHOBBI
BOJHOH
MUKPOOHOJIOTUH 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 MPOLIECCHI TPH OYMCTKE CTOYHBIX BOJ U
crocoObl, yBenuuuBaOIMX UX 3PGEKTUBHOCTb. MeTobl
OYMCTKH CTOYHBIX BOJ. lcmonb30BaHMEe MHKPOOPTaHH3MOB
LMKJIa a30Ta B YCTPOMCTBAX 3aMKHYTOI'O BOJOCHAOXKEHUS MPH

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 MHUKPOOHMOJIOTHYECKOH 1aboparopun. MUKpOCKOMHs
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/IFOTOBHeHI/Ie npemnapara-Ma3ka, OKpallMBaHUEC C€ro
MMPOCTBIM CIIOCOOOM U MHKPOCKOIIH.

Komnoksrnym
Nel

CrnosxxHble MeTO/IbI OKpacku. Mopdomnorust Mmukpoopranu3zMoB. Okpacka 1o
['pamy ¢ mpuMeHeHUEM KOHTpoJeil. 3HaKOMCTBO C OCHOBHBIMH (hopMaMu
Oaktepuii. Okpacka mo ['pamy craduiIOKOKKa, CapiHBI, MOHOOAKTEPHH,
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

Ctpoenne MUKpOOHOM KJIETKH. BKITFOYSHHUSI MUKPOOPTaHU3MOB. CTICIIHAIbHBIC
MeTo bl OKkpacku. Oxpacka crop o Kieitny. CriocoObl BBISIBICHUS KarlCyll
Oaktepuii MetogoM AHTOHU. Brmouenus Oakrepuii. Okpacka 3epeH
BOJIIOTHHA.

Komnoksrnym
Ne3

Mertoasl KYJbTUBUPOBAHUA MHUKPOOPIraHU3MOB. Metoasl CTCpHUJIN3allu.
IMMOCCB BO3AyXa 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
MHUKpPOOPTaHU3MOB.

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 HAKOTUIEHHUIO THOHOBBIX OaKTEpU. Neb6

12. |[IpeBpaieHue BeuiecTB B IPUPOAE MIPHU y4aCTUU MUKPOOPTaHU3MOB. Kosnoksuym
Hurpuduxaropsl. A3poOHBIE LETUTIOI030pa3pyIIAIONIE MUKPOOPTAaHU3MBI. No6

13.|AHaspoOHBIE IEIUTION030pa3pyIIAIONINE U a30THUKCUPYIOITUE Komnoksuym
MUKPOOPTaHU3MBI. Ne7

14. Mukpoopranu3Msbl, OKHCISIOMHNE cepy. MUKPOCKOMIHS cepoOaKTepHii ¢
HAaKONUTEJIbHOU KYJIbTYpbl BUHOTpaaCKOro B pa3aaBie€HHOM KaIljie U C KosutokBuym
OKpacKoi BOAHBIM (hyKcHHOM. 3ydeHue THOHOBBIX OakTepuil 3 Ne7
HAKOMUTEIbHON KYJIbTYPHI.

15.|®ororpodubie OakTepun, OKUCIAIOIIME COSAMHEHMs 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. |KonnuecTBeHHBIN ydeT OaKTEpHil B BOJAHBIX 00bEKTaX. YUeT pe3yabTaToB KostokBuym
nocesa 1o Koxy. Ne9

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

10 BOIIPOCaM
K 3a4eTy

2.3.4 TlpumepHasi TEMATHKA KYPCOBBIX padoT (IPOeKTOB)
KypcoBble paboTbl — He PpeyCMOTPEHbI

2.4 Ilepedyenb y4eOHO-METOAUYECKOI0 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,
Harnvcanuio 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 OpraHU3alMKd CaMOCTOSATENBHON
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.

Kontponupyemble mnpenojaBareieM AUCKYCCHUH 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
OMOTreoIeH03a 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/bI OKPACKH CIOp, 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 Bogoemax. 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 TIPU 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 OLIGHUBACTCS 10 MNATHOAJUIBHOM IIKajge, a TakkKe C IOMOIIbI0 JIOKIAI0B 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. Mcropust paspurus
MHMKPOOHO0JI0THYECKHX NPeACTABJEHU U METO10B.

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 JIeBEeHT'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 [TacrepoM Hay4HBIX NPUHIMIIOB MPOPUIAKTUKN HHPEKIIMOHHBIX 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 — OCHOBOIIOJIOKHUK BUPYCOJIOTHH.

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. [IpokapuoTHbIe U 3yKapHUOTHBIE MUKPOOPTaHU3MBbI; CXOJICTBO U OCHOBHBIE Pa3IuyHUsl.



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 NoTy4YeHus. 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. [utoruiasmaruveckass MmemOpana. Ee Xumuyeckwii cocTaB, CTpOeHHE, (YHKIIHH.
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 MUKPOOPraHu3sMoB. Biusinue abuornuyeckux Gpaxkropos.
Bomnpocs! 11 noAroTOBKH:

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

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

3. OCHOBHbIE THUIIBI NMUTATEIbHBIX Cpell, MPUMEHSEMbIX B MHUKpoOHonoruu. IlpuHimmb
KOHCTPYMPOBAHUS MUTATEIbHBIX CPE.

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

crepunmszaunu. Metonbl crepunusanuu. [Tacrepuzanusi.

Tema 4: OcHoBbI OMOXMMMHU U PU3NOTOTHH POKAPHOT.

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 OpoxxkeHue. AspoOHoe U aHa’poOHOE AblxaHue. Buibl aHa3poOHOTO 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, yuuTbiBaeMble Npu UX uaeHTuukanuu. [Tousarue o Buae, KyapType
U mTamme OaKTepuil.

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

4. Pukkercun u xnmamuaun. OcoOEHHOCTH MX CTPOEHUS U Pa3MHOXKEHUS.

S. Bupycsl, ux ¢opma, pazmMepsl, 0COOEHHOCTH XUMUYECKOT0 cocTaBa. JKU3HEHHBINH LHMKII

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

Tema 6: MHorooopasue cnoco00B KM3HH MPOKAPUOT.

Bonpocs! 111 MOArOTOBKU:

1. doroTtpodHbie bakTepun U UX PoTOoCUHTETUYECKUH anmapaT. OcobeHHOCTH (POTOCHHTE3Aa
y hoToTpOodHBIX OakTepuil. AHOKCUTCHHBINH (POTOCHHTES.



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

3. XemocuHTE3upyromue 6akTepun. X ocHOBHBIE TPyNIIbl. MeXaHu3M XeMOCHHTE3a.
Pa6oter C.H.BuHOTrpaacKoro no u3y4eHuI0 XeMOCUHTE3UPYIOIIUX OaKTepHil.

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

1. Kpyrosopot yrinepona B npupoje. Llemttono3zopasnaratoniyue 0akrepuu. MeTaHOreHHble
OakTepuH.

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

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

Tema 8: Mukpoopranusmbl KPyropopora a3ora B ouocdepe.
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. YciaoBUsS pa3BUTHA, MEXaHU3M W BO3MOXXHOCTH €€ YCTpPaHEHHS,
IPAaKTUYECKOE UCIIOJIb30BAHNUE.

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

S. KiryOeHnbkoBbIe OaKTEpUH, UX XapaKTEPUCTHKA, B3aAMMOOTHOLIEHUSI 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] MPUPOTHBIX 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 KYJIbTHBUPOBAHUY THAPOOHOHTOB

BOl'lpOCbI K KOJUIOKBUYMaM

KonnokBuym 1. Tema: UcTtopus pa3BuTHs MUKPOOHMOJIOTHYECKUX NMPEACTABICHUI U
MeT010B. OCHOBHBIC PA0OTHI BHIAAIOIIUXCH YYCHBIX.

Bompocs! 1151 nMCbMEHHOTO OTBETA!

[Tpeamer u 3amayu MUKPOOHMOJIOTHH, €€ OCHOBHBIE pa3fiesibl, MECTO U pOJib B COBPEMEHHOU
Ouosnoruu. I'1aBHbIE HaNlpaBIEHUs Pa3BUTHS COBPEMEHHOW MUKPOOHOJIOTUH: (HHU3HOIOTHUECKOE,
HKOJIOTHYECKOE, MOJIEKYJIsIpHO-TeHeTHueckoe. IlojoxkeHne MHMKpOOPraHM3MOB — OOBEKTOB
MUKpPOOHOJIOTUH B XKUBOM mpupone. OTKpeITHE MHUKPOOOB, pabOThl MEPBBIX HCClEqOBaTeNEH
mukpoopranuszMoB. Jlyu Ilactep u ero Bkian B pa3BuTHe MukpooOuosnoruu. Podept Kox u ero
3Ha4YeHHE B pa3BUTUU MUKpoOMosioruu. OCHOBHBIE 3Talbl pa3BUTHUS 00LIEH MUKPOOHOIOTHH.
KonnokBuym 2. Tema: Mopdosiorust 1 nMTOIOTHS NPOKAPUOT. YJILTPAMHUKPOCKONNYECKOe
CTPOeHHEe MUKPOOHOM KJIETKH.

Bompocs! 1151 1MCBMEHHOTO OTBETA!

[{uronuazmMaTiuyeckass MeMOpaHa: XUMHUECKUI COCTaB, CTpoeHHe, GYHKIMU. BHyTpHUKIeTOUHBIE
MeMOpaHHBIE CTPYKTYpbl y OakTtepuil U ux QyHkuuu. Kierounas cteHka OakTepuii: cTpoeHUe,



XUMHUYECKHM COCTaB, (YHKIMHM KJIETOYHON CTeHKH. CIM3UCTBIE CIIOM, KAamlCyjbl U YeXJbl Y
Oaxrepuii. Krytuku y Gaktepuii pasmepsl, (opma, CTpOSHHE, YHCIO U B3aUMOPACIIONOKECHHE,
MEXaHM3M JBUKCHHS XKI'yTHKOB. PuOGocombl OakTepuil, UX CTpOEHUE, XMMHUYECKUU COCTaB,
¢bynkunu, cyobenuHuipl. OcoOOEHHOCTH CTPOCHUS SACPHBIX SKBUBAJICHTOB Yy OaKTepuil.
KoanoxkBuym 3. Tema: Bausinue aOmormuyeckux (GakToOpoB HA POCT U Pa3MHOKEHHUE
MHMKPOOPraHu3mMoB. Ky1bTHBHpOBaHHE MUKPOOPTraHU3MOB.

Bonpocs! /1 MMCbMEHHOTO OTBETA:

Aytorpodsr u rereporpodsl. Tumbel ayrorpoduoro nurtanus. PoTo- M XeMOAyTOTPO(DEHI.
VIcTOYHUKHU yrIIepOIHOTO U a30THOTO MUTAHUSL Y MUKpOOpraHu3MoB. DakTopsl pocta. OCHOBHbBIE
TUIBl TUTATENBHBIX CPEJ, MPUMEHSAEMBIX B MHUKPOOHONOTUU. [IpUHIMIBI KOHCTPYHPOBAHUS
NUTATeNbHBIX cpell. BiusHue Temneparypsl Ha pocT OakTepuil.

KomnokBuym 4. Tema: Oco0eHHOCTH MeTa00/1M3MAa IPOKAPHOT.

Bonpocs! /1 MMCbMEHHOTO OTBETA:

OtHomenne MUKpoOOB K Kuciopony. IlyTu momydeHus: sHEpruu B adpoOHBIX M aHAaIPOOHBIX
ycnoBusix. JlpixaHue u OpokeHue. A’poOHOe U aHa’poOHOE JbixaHue. Buabsl aHa’poOHOrO
JBIXaHUS M €T0 3HAUYCHHE.

KosnokBuym 5. Tema: MopdopyHKunoHaJIbH0e pa3Ho00pa3ue MUKPOOPTraHU3MOB.
Bompocs! 1151 1MCbMEHHOTO OTBETA!

CaolicTBa OakTepHii, yaUThIBaeMbI€ MPU UX UAeHTUPHUKAIMN. OOIIMe TPUHIIUIIBI KJIaCCU(PUKAITUU
MUKpoopranu3MoB. [loHsTre 0 Bue, KylnbType U mTamme Oaktepuil. CimpaibHble U H30THYTHIE
Oaktepun. CTpoeHHE CHUPOXET WX OTJIMYUS OT JIPYrHX OaKkTepwii, OCHOBHBIC MPEACTABUTEIN
CHHUPOXET. PUKKETCHM W XJIaMHIIUHM, OCOOCHHOCTH MX CTPOSHHS M pasMHOXKEHHUs. BuUpychl, ux
dopMma, pasmepbl, 0OCOOEHHOCTH XMMHYECKOTO COCTaBa, PEMPOIYKIMS BUPYCOB Ha IpHUMEpE
Oaktepuodara.

KosutokBuym 6. Tema: MHoOroo0pa3sue 3K0J10rm4eCKUX HUII M CIIOCO00B KU3HM NPOKAPHUOT.
Bompocs! 1151 1MCbMEHHOTO OTBETA!

®oroTpodHbie OakTepun U uX (oTocuHTeTHUecKUi amnmapaT. OcoOeHHOCTH (POTOCHHTE3a Y
doroTpodHbIX OakTepuil. AHOKCUTEeHHBIN PoTocuHTe3. [{[nanobakrepun. CTpoeHUE MX KIETOK H
MOJIOKEHWE B CHCTeMe OpraHu3MoB. DOTOCHHTETHYECKHH ammapar LHHUaHoOaKTepuil u
0COOEHHOCTH MX (oTocHMHTE3a. XeMocHuHTe3upyomue Oaktepud. VX OCHOBHBIE TIpYIIIHI.
Mexanusm xemocunte3a. Paborsl C.H.BuHorpajackoro mo HM3y4eHHIO XEMOCHHTE3MPYIOLIMX
OaxTepuil.

KonnokBuym 7. Tema: MUKpPOOpraHu3Mbl B KPyroBOpoTax yrjepoaa H cepbl. A9poOHbIe B
aHad’poOHbBIE MyTH.

Bomnpock! U1 TMCbMEHHOTO OTBETA:

Kpyrosopor yrinepona B mnpupone. lLlemmono3opasnaratomue Oakrepuu. MeTaHOreHHbIE
O6axktepur. MUKpPOOHMONIOTHYECKOE OKHCICHHE COEIUHEHHH cepbl (POTOCHHTE3UPYIOIIUMHU U
XEMOCHHTE3UpyoIuMU OakTepusiMu. BoccraHoBiieHne cynb(paToB MUKPOOPTaHHW3MaMH, €ro
NPUYMHBI U 3HaueHue. KpyroBopot cepsl B mpupo/e.

Koanoxksuym 8. Tema: Kpyrosopor azora B 6umocgepe.

Bomnpock! U1 TMCbMEHHOTO OTBETA:

KpyroBopor a3zora B mnpupoae. AMMOHH(UKAIMS W MHUKPOOPraHU3MBI, €€ BBI3bIBAIOLIUE.
Hutpudukanus u BbI3bIBatomue ee MuKpoopranusmel. PabGotsl C.H.BuHorpaackoro mo
BhIJICNIEHUI0  HUTpH(uKaTtopoB. JleHuTpudukamus. VYCIOBHS pa3BUTHA, MEXaHH3M U
BO3MOXKHOCTH €€ YCTpaHEHHs, IPaKTHUECKOE UCIIOb30BaHue. MuKkpobronorndeckas pukcaus
atMocdepHoro a3zora. CBOOOTHOKHUBYIIHE aHAadpOOHBIE M a’pOOHBIC A30T(HHUKCATOPHI M HX
xapakrepuctuka. KiyOeHbKOBble OakTepuu, HMX XapaKTepPUCTHKA, B3aUMOOTHOIIEHUS C
PacTeHUSIMH.

KoanokBuym 9. Tema: MuxkpoOuoJsiorust Boabl.

Bonpocs! /U1 MucbMEHHOTO OTBETA:

Mukpogiaopa MpecHBIX M MOPCKHUX BOJOEMOB. OKOJOTMS BOJHBIX MHKPOOPTaHU3MOB.
CamMoounnieHne BoJibl, MUKPOOHOJIOTHYECKHE MPOLIECChl IPU OYUCTKE CTOYHBIX BOJ M CIIOCOOBI,



YBEIUYUBAIOMUX WX JPGEKTUBHOCTh. METONbl OYMCTKH CTOYHBIX BOJA. Mcmonb3oBaHue
MUKpPOOPTaHW3MOB IIMKJIa a30Ta B YCTPOHCTBAX 3aMKHYTOTO BOJOCHAOXKCHHS IPHU
KYJIbTUBUPOBAHUHU THAPOOMOHTOB.

4.2 DoHJ O1LIEHOYHBIX CpeacCTB 1Jisl MPOBEACHUS HpOMe)l(yTO‘lHOﬁ arTreCcTanmu.

Bomnpocsl k 3auerty:
1. [Ipenmer 1 3a1a4u MUKPOOUOJIOTHH, €€ MECTO U POJIb B COBPEMEHHON OMOJIOTHH.

2. Juddepennunarsi MUKpOOHOIOTHUECKONW HAYKH TIO IeNISIM B 00BEKTaM MUCCIICAOBAHMS.
OcHOBHBIE pa3/iesbl MUKPOOHOJIOTHH.

3. OTkpbITHE MUKPOOOB JIEBEHT'yKOM U paOOTHI IEPBBIX HCCIEI0BATEIeH MUKPOOPTaHU3MOB.
4. JIyu ITactep u ero 3HaueHue B pa3BUTHM MUKpoOuosoruu. Padotsl [lactepa no nzydenuto
Oose3Hell BMHA M NUBa. PemieHne Bompoca 0 caMO3apOKACHUU KU3HU. YUeHHE O OpOKCHHHU.
Pazpabotka [lacrepoM Hay4HBIX NPUHIMIIOB NPOMYUIAKTUKY MHPEKIIMOHHBIX 3200J1€BaHU.

S. PoGept Kox u ero 3naueHue B pa3BUTHU MHKpoOuonoruu. 3Hauenue pador P.Koxa mis
Pa3sBUTHSI MUKPOOHOIOIMYECKON TEXHUKH.

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

7. OcHoBHbIE 3Tanbl pa3BuTUs 00mel mMukpoouonoruu. Padorsr C.H.Bunorpanckoro, M.
beiiepunka, B.JI. OMensIHCKOTO U APYTUX UCCIIEI0BATENEH.

8. [IpoxapuoTHBIE U YYKapUOTHBIE MUKPOOPIaHU3MBbI; CXOJICTBO U OCHOBHBIE Pa3INU4Msl.

9. Pasmepsl u ¢opma OaxTepuanbHblx KieTokK. OOmas XapakTepUCTHKa CTPOCHHUS

OakTepuaIbHOU KIETKH.
10. Kierounass crenka Gakrepuii. CTpoeHHEe, XMMHUYECKHH COCTaB, (QYHKIMH KJIETOYHOM
crenkd. [IpoTomactel 1 METOBI UX TTONTy4eHHS. L-popMmbl GakTepwii.

11. CnuzucTeie CI10U, KancyJybl U 4eXJibl y OakTepuid. X xumuueckuii coctaB v 3HaYCHHE.
12. Kryruku y Oaktepuil pasmepsl, (opma, CTPOEHHE, YUCIO U B3aMMOPACIOJIOXKEHUE.
MexaHu3M IBUKEHUS KIyTUKOB. Bopcunku (pumOpun), ux oTandus U QyHKIUN.

13.  IluromnmazmaTtuueckass memOpaHa. Ee XuMmuueckuil cocTtaB, CTpoeHHE, (QYHKIHUU.
BuyTpukierounbie MEMOpaHHbBIE CTPYKTYpPBI y OaKTepHil U X QPYHKIIHU.

14.  Pubocombl OakTepuii, MX CTpOEHHE, XMUMHUYECKUH cocTaB, (yHKUMU. CyObeITuHUIIbI
pubocom. [Tonucomsr.

15.  OcobeHHOCTH CTpOEHHUS AEPHBIX SKBUBAJIECHTOB y OakTepuil. bakrepuanbHas xpomocoma
u ee crpoeHue. OTIuuMs HyKJI€OUA0B OaKkTepuil oT siiep dykapHoT. [lna3zmMusl.

16.  DOupocnopsl u npyrue nokosmecs Gopmsl 6akTepuil. CTpoeHHEe 3HI0CTIOP U MPOLECC UX
(dbopMupoBaHus. 3HaYEHHE SHIOCIOP y OaKTEpHid.

17. Tumel nMTaHUS Yy MUKPOOPTaHU3MOB. AyTOTpO(dbI U reTepoTpodsl. THIBI ayTOTPO(HHOTO
nutanus. PoTo- U XeMoayTOTpOQHI.

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

19.  OcHOBHBIE THUNBI MUTATENBHBIX CPEN, NMPHUMEHSEMBIX B MHUKpoOHOnoruu. [TpuHIMIBL
KOHCTPYUPOBAHMSI MUTATEIbHBIX CPE.

20. Bnusinue temnepatypsl Ha poct OakTepuid. Mcnonb3oBaHue BBICOKMX TeMIEpaTyp s
crepuinzanui. Metoasl crepunuszanuu. [lactepuzanus.

21.  DHepreTWyecKuii OOMEH U €ro CBS3b C KOHCTPYKTHBHBIM. OCHOBHBIE 3TaITbl PACIICTUICHUS
YIJIEBOJIOB.

22.  OtHomieHWe MHKpPOOOB K Kuciopoay. I[lyTw moiydeHHWs SHEpruM B a’pOOHBIX U
aHadPOOHBIX YCIOBUSX.

23.  Jlprxanue u OpoxkeHue. AdpoOHOE M aHadpOOHOE JIbIXaHue. Bupl aHA9pOOHOTO ABIXaHUS

H €0 3HAa4YCHHUC.



24, OO6mue MpUHIKIBI KJIacCU(PUKAIMA MUKPOOPTaHU3MOB. [[pokaproTHBIE OpraHU3MBI U UX
O0COOCHHOCTH.

25.  CaoiicTBa OakTepuil, yauTbiBaeMble Npu ux uaeHtudukanuu. [lonsrue o Buzae, KyibType
U ITaMMe OaKTepui.

26. Croupoxetsl. CTpoeHHE CIHUPOXET WX OTIWYHMSA OT Apyrux Oakrepuil. OCHOBHBIC
npeacTaBuTeNn cnupoxer. CnupaibHble U H30THYThIE OaKTEepUU.

27.  Puxkercuu u xjaamuauu. OcOOEHHOCTH UX CTPOCHHS U PA3MHOKEHUSI.

28.  Bupycsl, ux ¢gopma, pazMepbl, 0COOCHHOCTH XUMHYECKOTO cOCTaBa. JKU3HEHHBIA UK
BUpycoB. Pemponykiusi BUpycoB Ha mnpumepe Oaxrtepuodara. Jlutuyeckas U JHM30TreHHAs
UHQEKITHSL.

29. dototpodHbIe OakTepun U UX PoTocuHTETHYECKUH anmapaT. OcoOeHHOCTH (PoTOCHHTE3a
y hoToTpOodHBIX OaKTEpHii.

30.  IlmanoGakrepuu. CTpoeHHE HX KJIETOK U TOJOXKEHHE B CHUCTEME OPraHU3MOB.
DOTOCHHTETUYECCKUH ammapaT IMaHOOAKTepUil 1 0COOEHHOCTH uX (poTOoCHHTE3A.

31.  Xemocuntesupyromue 6aktepun. X ocHOBHbIE rpymbl. MeXaHU3M XeMOCHHTE3a.
Pa6oter C.H.BuHOTrpaacKkoro no u3y4eHuIo0 XeMOCUHTE3UPYIOIIUX OaKTepHil.

32.  Kpyrosopor yriepona B mpupoje. Llennronozopasznaratomniie OakTepu.

33. MukpoOHOIIOTHYECKOE OKHCICHHE COCIUHEHUH cepbl (OTOCHHTE3UPYIOIIUMH U
XEMOCHUHTE3UPYIOIIUMU OAKTEPUSIMH.

34.  BoccranosneHue cynb(paToB MUKpOOPTaHU3MaMHU, €T0 IIPUYMHEI ¥ 3HaUeHue. Kpyrosopor
CEphI B IPUPO/IE.

35.  Kpyrosopot azota B mpupoje. AMMOHU(DHUKAIHS 1 MUKPOOPTAHU3MBI, €€ BBI3BIBAIOIIHE.
36.  Hutpudukanus u BeI3pIBaOmKEe ee MUKpoopranusmbsl. Pa6otsr C.H.Bunorpanackoro mno
BBIJICJICHUIO HUTPU(PUKATOPOB.

37.  Jlenutpudukanus. Y cIoBHs pa3BUTHS, MEXaHU3M U BO3MOXHOCTHU €€ YCTPaHEHUSI.

38.  Muxkpobuonorudeckas pukcarus arMmochepHoro azora. CBOOOTHOKHUBYIITUE aHAIPOOHBIS
U a3po0HbIe a30T(HUKCATOPBI U UX XaPAKTEPUCTHKA.

39.  KuiyOeHBbKOBBIC OaKTEpHH, UX XapaKTEPUCTHKA, B3AUMOOTHOIIICHUS C PACTCHHSIMH.

40.  Meroasl uccienoBanust MUKpodIopsl Boabl. TpeboBaHust K 0T00pY Mpod BOJBIL.

41.  Mukpodiaopa IpecHbIX U MOPCKUX BOJOEMOB.

42.  DKOJOTHS BOJHBIX MUKPOOPTaHH3MOB.

43.  Tlpumecu U 3arps3HCHHS IPUPOIHBIX BOJI.

44.  CaMoouyMIleHHE BOJBI, MUKPOOHOJIOTHYECKHE MPOILECCHl MPU OYHUCTKE CTOYHBIX BOJ U
CIOCO0bI, YBETMUHUBAIOIMNX UX 3P(HEKTUBHOCTD.

45, MeToabl OYUCTKHA CTOYHBIX BOJ.

46.  Hcnonp3oBaHWE MHUKPOOPTaHM3MOB IIMKJIA a30Ta B YCTPOHCTBAX 3aMKHYTOTO

BO,Z[OCH8.6)KCHI/ISI IIpU KYJIbTUBUPOBAHNU I‘I/I,I[pO6I/IOHTOB

Kpurepun onenku
- OLIEHKA «3a4TE€HO)» BBICTABIAETCS CTYIEHTY, €CJIM CTYACHT IOKa3al IIPU OTBETE IOCTATOYHOE
3HaHME MaTepuana, I[OHMMAaHUE CYIIHOCTH pacCMAaTPUBAEMBIX IIOHATUH, SBIECHUU U
3aKOHOMEPHOCTEM.
- OIICHKAa «HE 3a4YTEHO» BBICTABISIETCA CTYIEHTY, €CJIM CTYJIEHT TIOKa3al Ipu OTBETE
HEJ0CTaTOYHOE 3HaHWE MaTepuaa, JOMYyCKaeT MpU OTBETe IpyObie pakTHUeCKHUEe OMINOKH.

OueHouHble cpencTBa Uil MHBAJIUAOB MU JMI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYATBHBIX TICUXO(DH3NIECKUX OCOOEHHOCTEH.

— IIpH HEOOXOJMMOCTH UHBATTUAAM | JIUIIaM C OTPaHUYSHHBIMU BO3MOKHOCTSIMU 310POBbS
MPEIOCTABIIACTCS JOMOJHUTEILHOE BPEMS 1T MMOJITOTOBKU OTBETA HA SK3AMEHE;

— MPU MPOBEIECHUU MPOILETYPHI OLICHUBAHUS PE3yIbTATOB 00YUEHHUS HHBAIUOB U JIUII C
OTPAaHUYEHHBIMUA BO3MOKHOCTSIMHU 3JI0POBbSI MPEIYCMATPUBAETCS HUCMOJb30BAHUE TEXHUUECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMU OCOOCHHOCTSIMU;



— TIpY HEOOXOAUMOCTH JIJIsl O0YJArOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
¥ HHBAIMAOB TMPOIEIypa OLECHHBAHUS pE3YIbTaTOB OOYYEHHS MO AMCHHUIUIMHE MOXKET
NPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipoueaypa oleHUBaHUS PE3yIbTATOB OOYYCHHS WHBAJIHMIOB M JIMIl C OTPAaHHYCHHBIMHU
BO3MOXKHOCTSIMH 3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeIyCcMaTpUBaeT IPEIOCTABICHUE
uHpopMalu B (GopMax, aJaNTUPOBAHHBIX K OTPAHUYCHHSM HUX 3J0POBbSI M BOCIPHUSTHS
nHpopmanuu:

JInst Ll ¢ HApyIICHUSIMH 3PCHUSL:

— B Ie4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JUJ1st 1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JInst Ll ¢ HApyIICHUSIMH OTIOPHO-/IBUTATEIILHOTO arapara:

— B IIeYaTHOM (opme,

— B (popmMe 3IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcsi.

5. IlepedyeHb OCHOBHO¥ U I0NIOJHUTEJIBLHOH YUeOHOI JIUTepaTypbl, HeOOXOAMMOM 115
OCBOCHUS TMCHMILUINHBI (MOAYJIs1).
5.1 OcHoBHasi 1MTEpaTypa:

1. Herpycos, A. 1. MukpoOuosnorus: Teopus U npaktuka B 2 4. YacTs 1 : yueOHUK amst
OakanaBpuata u Mmaructpatypsl / A. 1. Herpycos, 1. b. KotoBa. — M. : M3garenscTBO IOpaiir,
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. . MukpoOuoiorus: Teopus U mpakTuka B 2 4. Yacts 2 : yaeOHUK a5t
OakamaBpuara u Mmaructpatypsi / A. . Herpycos, U. b. KotoBa. — M. : M3garenscTBo IOpaiir,
2017. — 312 c. — (Cepus : bakanaBp u maructp. Akagemudeckuit kypc). — ISBN 978-5-534-
03806-4. https://biblio-online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2

3. Emues, BeeBonon TuxonoBuy. Mukpoouomnorus [Tekcr] : yaeOHUK u1st OakanaBpoB : y4eOHUK
JUIS CTYZICHTOB BY30B, OOYyYaroIMXCs M0 HAIPaBICHUSM U CHELUATBHOCTSAM arpOHOMUYECKOTO
obpazoBanus / B. T. Emues, E. H. Mumryctus. - 8-e u3a., ucrp. u gomn. - Mocksa : FOpaiir, 2014.
- 445 c. : nn. - (bakanaBp. YrinyOnennsiit kypc). - bubmuorp.: c. 427. - ISBN 9785991630191 :
596.42.

JI1st OCBOCHMS JUCLHUILIMHBI MHBAJIMIAMHU U JIMLAMHU ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTIMU
3/10pOBbsS. MMEIOTCSI M3JaHMsI B AJIEKTPOHHOM BHJIE€ B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» 1 «OpaiT».

5.2 lonostHMTEILHASI JIATEPATYypa:
1. VIBmmna, Upuna bopucosna. bonbmoi npaktukym "Mukpobuosnorus" [Tekcr] : yueOHOe

nocobue ans crynentos By3oB / U. b. UBmmna. - Cankt-IletepOypr : [Ipocnexktr Hayku, 2014. -
108 c. : w1 - bubauorp. B KoHIE 3a1a4. - bubnworp.: ¢. 92-94. - ISBN 9785903090976 : 521.50.

2. 3ro3una, O.B. O6mas mukpobuonorus : naboparopHelii npaktukym / O.B. 3rosuna ;
MunucrepcTBO oOpa3zoBanus U Hayku Poccuiickoit @enepannu, OenepanbHoe TOCy1apCTBEHHOE
OrokeTHOe 00pa30BaTEIbHOE YUPEXKIECHHWE BBICIIETO MPOPECCHOHANIBHOIO 00pa3oBaHuUs
«TaM0b0BCKU# rocy1apCTBEHHBINM TEXHUUECKUN YHUBEpcUTET». - Tam00B : M3narensctBo PI'HOY
BIIO «TT'TY», 2015. - 82 c. : mi. - bu6mn. B kH. - ISBN 978-5-8265-1431-3 ; To ke [ DneKTpOHHBIH
pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=445121 (29.03.2017).


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

3. Dkonorus MUKpoopraHnu3MoB [TekcT] : yueOHuK 11 OakalaBpoOB : yU4eOHUK IJIS CTYJIECHTOB
YHHUBEPCHUTETOB, oOydaromuxcs 1o crneuuanbHoctd 012400 "Mukpobuonorus" u Apyrum
ounonornyecknMm crnienuanbHoctsM / [A. W. Hetrpycos, E. A. bonu-Ocmomnosckasi, B. M. 'opnenko
u ap.] ; mox obm. pen. A. U. Herpycosa. - 2-e u3za. - Mocksa : FOpaiir, 2015. - 267 c. : wn. -
(bakanaBp. ba3oBblii Kypc). - ABTOpBI yKa3aHbl Ha 000poTe TUT. JI. - bubnuorp. B KOHIIE I1aB. -
ISBN 9785991627344 : 266.75.

5.3. Illepuoauyeckue u3IaHNs:

Mecto
[Tepuoanuno
Ne 3a KaKue rojpl XPaHEHU
Hazpanwue nznanus CTh BBIXO/Ia
n/m XPAHUTCS s
(B TOM)
1 | Mukpobuonorus 6 1944-2016 93
) 1956-1983,
2 | Bectauk MI'Y. Cepus: buonorus 4 1987-2016 g3
4 | Knuandeckas v 1abopatopHasi AMarHOCTUKA 12 2001-2016 u3
5 | Muxosorusi 1 (pUTONATOIOTHS 6 2001-2016 93
6 | MukpoOHOIOTHYECKHI KypHAI 6 1987-2016 93
7 | Monekynsipaasi OMoJIorust 6 1978-2016 93
8 | buorexHonorus 6 1996-2016 93
9 | UsBectus PAH Cepusi: buonornueckas 6 1936, 1944-2013 4/3
10 | IlpuknanHasi OMOXUMHSI 1 MEKPOOHOJIOTHUS 6 1968-2016 93
buonorus. PedepaTuBHsiii xypHail.
11 BUHITH 1970-2013 3an PXK

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHUMKANMOHHON  ceTH
«HTepHET», HEOOXOAMMBIX /115l OCBOEHHS TUCHUILIUHBI (MOTYJIst).
1. www.kubsu.ru - opunmansusiii caidT KybaHCKOTro rocy1apcTBEHHOTO YHUBEPCHUTETA;

2. http://www.biorosinfo.ru/ - odurmaneHblii caiiT oliecTBa OMOTEXHOJIOroB Poccun nmenu
[0.A. OBuMHHHKOBA

3. http://www.cbio.ru/ - maTepHET-)KypHaNT "Kommepueckas OnorexHoaorus";

4. http://www.genetika.ru/journal/ - opuranbHbIi cailT )xypHana "buorexHonorus";

5. http://www.ibp-ran.ru/main.php - oduuManbHBIH CaWT HWHCTUTYTa OHOJIOIMYECKOTO

puOOPOCTPOEHHUSI C ONBITHBIM ITpon3BoacTBoM PAH;

6. http://www.genetika.ru/ - ocunuaneusiii caiit PI'VII TocynapcTBeHHBIH HaydHO-
UCCIIENOBATEIBCKOTO HMHCTUTYTA T€HETHKU U CEJIEKIUU IPOMBIIUICHHBIX MHUKPOOPIaHU3MOB
(Mocksa)

7. Dnextponnas oubimoreynas cucrema eLIBRARY.RU (http://www.elibrary.ru)
8. DiektponHas OubIMoTeYHas crucTeMa u3aaTenbersa "Jlans" http://e.lanbook.com

7. MeToauyeckne yKazaHus s 00y4AOIIUXCS 10 OCBOCHHIO JUCHUIJIMHBI .

Jekuua:

Pabota Ha neKIuu SBISETCS OYCHb BaXXHBIM BHIOM CTYACHUYECKOUW ACSITENLHOCTH IS
W3y4YeHUS TUCIUTUINHBI, T.K. Ha JIEKIIMHA MMPOUCXOUT HE TOIBKO COOOIIEHNE HOBBIX 3HAHUH, HO U
cUCTeMaTu3aIlus U 0000IIeHNe HAKOTUICHHBIX 3HaHUU, (OPMHUPOBAHHE HA UX OCHOBE HUJCHHBIX
B3TJIAJIOB, YOEXKICHUH, MHUPOBO33PEHHS, Pa3BUTHE IMO3HABATEIBHBIX M MPOhecCHOHATBHBIX
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UHTEpeCcOB. JIEKTOp OpHEHTHPYET CTYACHTOB B yueOHOM Marepuaie. Kparkue 3amvcu JeKIui
(KOHCIIEKTHPOBAHKE) IOMOTAE€T YCBOUTH MaTepUal.

Hanucanue koHcneKTa JIEKIUNA: KPaTKO, CXeMaTUYHO, ITOCJIEI0BATEIbHO (PUKCUPOBATH OCHOBHbBIE
MOJIOKEHUS, BBIBOJBI, (HDOPMYTUPOBKH, OOOOIIEHHUS; MOMeYaTh BAKHBIE MBICIH, BBIICIATH
KIIFOYEBBIE CII0BA, TEpMUHBI. KOHCIIEKT Jyyllle moApa3esaTh Ha MyHKTHI, maparpadsl, co0moaas
KpacHyio CTpoky. lIpuHIMNIUanbHbIe MecTa, ONpeaeieHus, GOpMYibl CIEAYET COMPOBOXKIATH
3aMEUYAHHUSIMH: «BAXKHO», «OCO00 BAKHO», «XOPOIIO 3aMOMHHUTH» M T.II. WIH MOAYEPKUBATH
KpacHol pyukoii. [{enecooOpa3Ho pa3padoTaTs COOCTBEHHYIO CUMBOJIHMKY, COKPAIICHUS CIIOB, UTO
MO3BOJIUT CKOHIIEHTPUPOBATh BHUMAaHHE Ha BaXKHbIX cBeldeHUsX. [IpocnymmBanue u 3amuch
JEKIIMM MOKHO MPOU3BOJIUTH TPH TMOMOIIM COBPEMEHHBIX YCTPOMCTB (AMKTO(GOH, HOYTOYK,
HeTOyK W T.1m.). PaboTas Haj KOHCIEKTOM JIEKIIMH, BCErja CleayeT HCIOJIb30BaTh HE TOJBKO
y4eOHUK, HO U Ty JINTEpATypy, KOTOPYIO IOMOJHUTEIBHO PEKOMEH0BAJ JIEKTOP, B TOM YHCIIE
NepUOANYECKUE W3JaHHUS COOTBETCTBYIOLIEH HampaBieHHocTU. [lo pesynpTaTam paboThl C
KOHCIIEKTOM JIEKLIUU CleqyeT 0003HAYUTh BOMPOCHI, TEPMUHBI, MaTepUall, KOTOPHIA BBI3BIBACT
TPYOHOCTH, TMOMETUTh M TIONBITATbCS HAMTH OTBET B pPEKOMEHIyeMo#l mureparype. Ecmu
CaMOCTOSITENILHO HE y/IaeTcs pa300paThCs B MaTepHuale, He00X0aAuMo c(hOpMYITUPOBATEH BOIIPOC U
3a[1aTh MIPETOAaBaTeIN0 Ha KOHCYNIbTAllMU, HAa IPAKTUYECKOM 3aHATHH, HA OOIIEHUH B KOHTaKTHBIE
yachl. JIeKMOHHBIN MaTepual siBisieTcs 0a30BbIM, ¢ KOTOPOI0 HEOOXOAMMO HayaThb OCBOEHHE
COOTBETCTBYIOILIETO pa3zelia Wi TeMbl. [1aH MoAroTOBKH K JIEKIIUHU:

. 03HAKOMUTBLCS C TEMOM JICKIINU,

. 03HAKOMUTHCS C MPEJI0KEHHBIMU BOIIPOCAMH;
. M3y4YUTh COOTBETCTBYIOUIMIA MaTepHUa;

. 03HAKOMMUTHCS C JINTEPATYpOH IO TEME.

JlabGopaTropHbie padoThI

B mporecce moaroToBku Kk 1a60paTopHOi paboTe HEOOXOAMMO 03HAKOMUTHCS C paboueit
OpPOrpaMMOM TUCHUIUIMHBI, TEMaMH M IJIaHAMH JIa0OpaTOpHBIX  3aHATHUM, yaenss ocoboe
BHUMAHHC LOCIAM U 3aJadaM, CTPYKTYpC U COACPKAHWUIO JUCHUIIIIMHBI, ITPOBCCTU AHAJIM3
OCHOBHOIl yueOHOU JIUTEpaTyphl, MOCIe Yero padboTaTh ¢ PeKOMEHIOBAHHOMN JOMOJIHUTEIHHON
nutepatypoit. [Ipu yCTHOM BBICTYIUIEHHUU IO KOHTPOJIBHBIM BOIPOCAM JIa0OPaTOPHOTO 3aHSATHUS
HY>KHO M3JIarath (He YMTaTh) MaTepHall BRICTYIIIEHUSI cBOOOIHO. He00X011MMO KOHIIEHTPUPOBATh
CBOE BHUMaHUE Ha TOM, YTO BBICTYIUIEHHE OOPAIIEHO K ayIUTOPHH, & HE K MPEnoaaBaTelio, T.K.
ATO 3HAYUMBIM acleKT MNpoQecCHOHANbHBIX KommeTeHInH. [lo okoH4WaHuuM 1abOPaTOPHOTO
3aHATHUS CIIENYET IMOBTOPUTH BBIBOJBI, CKOHCTPYUPOBAHHEIE B XOJI€ YCTHOI'O OIIPOCa, IPOCIIEIUB
JIOTUKY MX TMOCTPOCHHUS, OTMETUB MOJIOKEHHUS, JIeKaIlle B UX OCHOBE. {7 3TOro B TedeHue
ompoca ApYyrux yJamuxcs ciaeayeT aenaTh NoMeTkd. bosee Toro, B ciiydae HETOUYHOCTEH U (N
HEMOHMMAaHHUs Kakoro-mubo BOMpoca NPOHACHHOTO MaTepuana cledyeT oOpaTuTbcs K
MPENOoIaBaTeNi0 I TOJy4YeHUsT HEOOXOIUMOW KOHCYIbTAllMU WM Pa3bsICHEHUS BO3HUKIIEH
cutyaiuu. Cxema MoAroTOBKH K JIabopaTOPHBIM padoTaMm:

® 03HAKOMHUTKCS C TEMOM, LIeTBIO U 3a7jauaMu paboOThI;

paccMOTPETh NPEJI0KEHHBIE BOIPOCHI;
W3YYUTH JICKIIMOHHBIN MaTepuall, OCHOBHYIO U JOTIOJTHUTEIBHYIO TUTEPATYPY;
O3HAKOMHUTHCA C TPAKTUYCCKUMHU 3aJJaHUSAMHA U XOJA0M UX BBIITOJTHCHUS
03HAKOMHTHCS C 000PYIOBAHUEM 3aHSTHS;
BBITIOJIHUTH 3aJaHUA B COOTBETCTBUHU C XOI0M pa6OTBI;
MMUCHbMEHHO 0()OPMUTH BBITIOJHEHHYIO PaboTYy;
IIOJIBECTU UTOT U CIENIaTh CTPYKTYPUPOBAHHEIE BBIBOEI.

CamocrosiTesibHasi padoTa



CamocrodrenbHas padoTa CTyI€HTOB JUCLUILUIMHE OCYILECTBIIAETCS C LEIbIO YIiyOeHus,
paclIMpeHMs, CHUCTEMAaTU3allMM M 3aKpEIUICHUS IIOJyYCHHBIX TEOPETUYECKUX 3HAHMM,
(opMHpOBaHUS YMEHUI HMCIIOJIb30BaTh JTOKYMEHTALMIO U CHELUAIbHYIO JIUTEpaTypy, pa3BUTHUS
MIO3HABATEJBHBIX CIIOCOOHOCTEH M aKTUBHOCTH, a TaKkXke (OPMHPOBAHUS CAMOCTOSTEIHHOTO
MBILIEHHS], CIOCOOHOCTEH K CaMOpa3BUTHIO, CaMOCOBEPIIEHCTBOBAHUIO M CaMOpEaIU3aliH,
pa3BUTHS HCCICNOBATEIILCKUX YMEHHH. [lepen BBIMOJIHEHHWEM CaMOCTOSITEIIBHONH pPabOThI
HE00XO0MMO YETKO IMOHMMATh LIeJU U 3a7auyd paboThl, CPOKH BBINOJIHEHUS, OPUEHTUPOBOYHBIN
00BbeM, OCHOBHBIE TPEOOBAHUS K pe3ysbTaTaM pabOThl, KPUTEPHH OLIEHKU. BO BpeMsi BHITIOJTHEHUS
CaMOCTOSITENIbHOW pa0oThl IpenojaBaTelb MOXET MPOBOAUTh KOHCynbTauuu. KoHTpois
pE3yJIbTaTOB CaMOCTOSITENIbHOM pPaOOTBl CTYIEHTOB MOKET OCYLIECTBISTHCS B NHCbMEHHOM,
YCTHOM WM CMelaHHOM ¢(opme, ¢ mpeacTaBlIeHHEM IPOJAYKTAa TBOPUYECKOW AEATENbHOCTU
cTyaenta. B kadectBe popM U METOIOB KOHTPOJISI CAMOCTOSTENILHON pabOThl CTYIEHTOB MOT'YT
OBbITh UCIOJIb30BaHbl CEMUHAPCKUE 3aHSTHUS, KOJJIOKBUYMBI, 3a4€ThI, TECTUPOBAHUE, CAMOOTYETHI,
KOHTpOJIbHBIE paboThl W Ap. KpurepusiMu OLEHKH pe3yJbTaToOB CaMOCTOSTEIBHONH pabOTHI
CTYAEHTa SIBJSIOTCS: YPOBEHb OCBOCHMsI CTYIEHTOM Y4eOHOro Mmarepuaja; yMEHUs CTYAEHTa
UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUSA IPU  BBIIOJIHEHUM WHIMBUAYAIbHBIX 3aJaHUM;
c(OPMHUPOBAHHOCTh O0IEYyYeOHBIX YMEHUN; OOOCHOBAHHOCTh U YETKOCTh HM3JI0KEHHUS OTBETA;
odopmIiIeHHE MaTepraia B COOTBETCTBUHU ¢ TpeOoBaHUsIMU. [1naH moaAroroBku:

® M3Yy4YHUTh COOTBETCTBYIOIINH JIEKIIMOHHBINA MaTEPHUAL;

® U3Y4HUThb OCHOBHYIO JIUTEPATYPY 110 TEME;

® U3Y4YWUTbH JONOJHUTEIBHYIO JINTEPATYPY IO TEME;

e 0(QOpPMUTH BBINOJHEHHYIO pPa0OTy MUCBMEHHO WJIM B BHJIE IPE3CHTAUU B
3aBUCUMOCTH OT 33/1aHMS;

e CJIeNIaTh CTPYKTYPHUPOBAHHBIE BBIBOJIBI.

IMoaroroBka Kk 3a4ery
3ayeT — 3T0 NPOBEPOYHOE HCIIBITAHUE 110 y4eOHOMY MpEeIMETY, CBOEOOpa3HbIi UTOrOBBIN pyOex
W3YYEHUs AMCUUIUIMHBI, MO3BOJISIIOIIMM JIydllle ONpENeiIuTh YpOBEHb 3HAHWUW, MOJTYYEHHBIN
oOyuaromumucs. [l ycremsou caaum 3aueTa CTyACHThI JOKHBI IOMHUTB CIIeyIolee:
— K OCHOBHBIM MOHSTHUSIM U KaTE€ropusM HY)KHO 3HaTh ONpEENIeHUs, KOTOpble HEOOXOAMMO
NOHUMAaTh U YMETb MOSICHATH; — MPU MOJATOTOBKE K 3a4eTy TpeOyeTcs MOMHUMO JIEKIIMOHHOTO
MaTepuaia, NpPOYMTaTh €II€ HECKOJbKO YYEOHHMKOB IO JUCHMIUIMHE, JOIMOJIHUTEIbHbBIE
VCTOYHUKH, NPEUIOKECHHBIE JUISl M3YyYEHUS B CIIMCKE JINTEPATypbl; — CEMHUHAPCKUE 3aHATUSA
CHOCOOCTBYIOT INOJIYYEHHUIO OoJiee BBICOKOIO YPOBHSI 3HAaHMHM U, KaK CIEACTBUE, MOJIYyYCHHE
3a4eTa;
— TOTOBUTHCA K 3aueTy HY)KHO HayMHaTh C MEPBOM JIEKIIMM U CEMHHapa, a He BBIOMpATh Tak
Ha3bIBAEMBbIHl «IITYpMOBOW METOJ», NPU KOTOPOM MaTepuayl 3aKpeIuIsieTcss B INaMATH 3a
HECKOJIBKO TOCIEAHUX 4YacoB M JAHEM mepen 3adeTtoM. lIpu oleHMBaHWM 3HAHWI CTYJIEHTOB
IIpenoaaBaTelb PyKOBOACTBYETCS, IPEXKIE BCETO, CAEAYIOIUMU KPUTEPUAMMU:
— TNPaBUJIBHOCTh OTBETOB HAa BOIIPOCHI; — IMOJIHOTA M JJAKOHUYHOCTh OTBETA; — CIOCOOHOCTH
NpaBWIbHO KBanu(UUUpoBaTh (aKThl U OOCTOSATENBCTBA, AHATU3UPOBATh CTATHCTUYECKHE
JaHHbIE, — OPUEHTUPOBAHUE B JIUTEPAType; — 3HAHUE OCHOBHBIX NMPOOJIEM yueOHOU JUCIMITIIUHBL;
— IIOHUMaHKE 3HAYUMOCTH y4eOHOW JUCHUIUIMHBI B CUCTEME; — JIOTUKA U apIyMEHTUPOBAHHOCTb
U3JIOKEHUS; — KyJIbTypa OTBeTa. TakuM 00pa3oM, IpH MPOBEACHUU 3aueTa MperojaaBaTeib
yJlienseT BHUMaHKe He TOJIBKO COJIEPKaHHUIO OTBETa, HO U (hopMe ero U3TI0KEeHHUS.
[Ipy moAaroTroBke K 3aueTy HEOOXOAMMO OPHEHTHUPOBATHCS HA KOHCHEKTHI JIEKIHM, pabouyro
IporpaMMy JUCLUUIUIMHBL, HOPMAaTUBHYIO, YUEOHYIO M peKOMEHAyeMyto TuTeparypy. OCHOBHOE B
MIOATOTOBKE K CJade 3adera - 3TO MOBTOPEHHE BCEro Marepuana JUCHMILUIMHBI, 10 KOTOPOMY
HE00X0MMO caBaTh 3a4eT. [Ipu MOAroToBKE K ciaue BeCh 00beM pabOThl HYKHO pacipeensiTh
pPaBHOMEpPHO MO JHSM, OTBEJEHHBIM JJIsi TOATOTOBKH, KOHTPOJUPOBATh KaKIbli JI€Hb
BBINOJIHEHNE HAMEYEHHOM paboThl. B mepuo moJroToBKM CTYAEHT BHOBH OOpalaeTrcs K yxe
U3y4eHHOMY (IIpoiieHHOMY) ydeOHoMy Martepuainy. [loaroroBka BkitouaeT B ce0s JBa dTama:



CaMOCTOSTENIbHasi paboTa B TEUYCHHUE CEMECTpa; HEMOCPEJICTBEHHAs TOJTOTOBKAa B JHH,
MPEAIIECTBYIONINE 3a4€Ty 10 TeMaM Kypca. 3adeT MPOBOAMUTCS MO BOMPOCAM, OXBATHIBAIOIIUM
BECh NPOWJACHHBIA Marepuad JUCUMIUIMHBI, BKJIOYash BONPOCHI, OTBEICHHBIC A
CaMOCTOSITENILHOTO W3y4eHus. J[s ycmemHoW caaduM yka3aHHblEe B pabodeil mporpamme
dbopMHUpyeMble KOMIIETCHIIMM B  pe3yJbTaTe€ OCBOCHUS AWCIUIUIMHBI JIOJDKHBI  OBITh
MIPOJIEMOHCTPHPOBAHBI; TOTOBUTHCS K 3a4ETY HEOOXOAMMO HAYMHATH C IIEPBOH JICKIIUU U TIEPBOTO
CceMHHapa.

IHoaroroBka nmpe3eHTalMi:

e 3HAKOMUTLCS C TEMOM, IIEIbI0 U 3aJ]a4aMU ;

® COCTaBUTH IUIaH IPE3CHTAIMU COTJIACHO OCBOCHHOMY TEOPETUYECKOMY MaTepHraiy;

® [IPOM3BECTU NMOMCK B JICKIMOHHOM MaTepuajie, OCHOBHOW M JIONMOJHUTEIbLHOU

muTepatype paKTHIeCKOro MaTepuana 1mo Teme;

® [IPOU3BECTH MOUCK WILIIOCTPATUBHOIO MaTepuasa B CETU "MHTEpHET";
® COCTaBUTb IPE3EHTALMIO IIPU TOMOLIM crienuanusupoBadHoro 110;
® COCTaBUTb JIOKJIAJ 10 UJUIIOCTPATUBHOMY MaTepuaily Ipe3eHTalllu;
® OTpENeTUpOBATH NPE3EHTALMIO MIEPEN CAAUEH.
Koss10kBHYMBI:

® 03HAKOMUTLCS C TEMOU U BOIIpOCaMU KOJIJIOKBHUYMaA,

HU3YyUUTHh JIEKIIMOHHBIN MaTcpHral;

HU3YyUYUTh OCHOBHYIO JIMTCPATYPY IO TCME;

HU3YyUUTH JOMOJIHUTCIIbHYIO JIMTCPATYPY 11O TEME,

HalmmMcaTtb OTBCT HaA Hpe,[[JIO)KeHHLIﬁ BOIIPOC;

00bEM MHUCHMEHHOI'0 OTBETA OT 1 a0 3 CTpaHul, BpEMA BBIIIOJIHCHUA 10 30 MUHYT.

B ocBoeHun AMCHMIUIMHBI MHBATUIAMU U JUIAMU C OIPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE YIeOHOTro MaTepuara.

NunuBuayanbHble KOHCYJIbTAlMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTopowm,
CMOCOOCTBYIOIIUM WHIWBHUIYyAIH3AIMA OOYYCHHS M YCTAaHOBJIICHUIO BOCITUTATEILHOTO KOHTAKTA
MEXIy TpernojaBaTeieM W OOYyJaroIIUMCS WHBAIWIOM WM JIHIIOM C OTpaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBbSI.

8. Ilepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3YEMBbIX NPH OCYIIECTBICHHH
00pa3oBaTeIbHOIO MpoLecca Mo JMCHUILINHE (MOAYJII0).

8.1 Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOTHH.

— KoHcynbTHpOBaHNE MOCPEICTBOM IEKTPOHHOU MOYTHI.

— Mcnonp3oBaHue 3J1eKTPOHHBIX MPE3EHTALMNA TPU MPOBEIEHUH J1a00paTOPHBIX 3aHATHH.

— I'pynnupoBka MH(OPMALMOHHBIX MOTOKOB M OOMEH HH(OpManued MocpeacTBOM
MECCEHIKEPOB.

8.2 IlepeyeHp HEOOXOAMMOI0 NIPOTrPAMMHOIO 00ecTeYeHHUsl.

Ne Ne norosopa [lepeueHb JIUIIEH3HOHHOTO MPOTPAMMHOTO O0ECTICUeHUsI
/i
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06.11.2018

Ne77-ADD/223-D3/2017
Cormnautenue Microsoft
ESS 72569510 or

No73—-AD®D/223-D3/2018
Cornamenue Microsoft
ESS 72569510 ot

Microsoft Office Professional Plus

Microsoft Office Professional Plus

28.06.2018

Jlor. Ne344/145 ot

I10 JJIA O6H&py>K6HI/IH 1 MIOMCKa TEKCTOBBIX 3aMMCTBOBAHUI B
y‘Ie6HHX H HAYYHBIX pa60Tax «AHTI/IH.]'Ial"I/IaT», Ha OOWH Irojg

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

Beccpounas TUIeH3Us ClIEIMAIN3UPOBAHHOIO
maremaruueckoro [1O StatSoft Statistica

8.3Ilepeuenb MH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM:

— «Koncynperant [Lmrocy,

— «["apaHT».

9. MarepuajJbHO-TeXHHUYECKAS

0aza, HeoOxoaumMmasi JJsi  OCYLIECTBJICHUA

06pa3OBaTean0r0 nmpouecca 1mo TMCuUMIJInHE (MOZ[yJ'IIO).

MaTepI/IaHBHO-TeXHI/IquKOG oOecrieueHne JUCLHHITIIMHBI (MOI[YJ'IH) n

No Bug pa6or
OCHAIIIEHHOCTh
1. | JlexunonHsbIe Ayautopun 422, 425, ocHallleHHbIE TPE3ECHTAMOHHONW TEXHUKOMN
3aHATUSA (IpoeKTOp, 9KpaH, KOMIIBIOTEP/HOYTOYK, ayauocucTemMa) |
COOTBETCTBYIOIIUM IporpaMmHubIM oOecnieuenueM (I10).
2. | JIaboparopHbIe Aymuropuss 412 OcHaIeHHas: MHKPOOHOJIOTHYECKUM  000pYIOBaHHEM
3aHATHUSA (GakTepuronorus), MPE3CHTALMOHHOM TEXHUMKOM (MPOEKTOp, 9KpaH,
KOMITHIOTEP/HOYTOYK) ¥ COOTBETCTBYIOIIMM IMPOTPAMMHBIM 00€CTIEUEHIEM
(ITO), HeoOX0MMBIM J1TA0OPATOPHBIM 000PYIOBAHHEM.
3. | I'pynmoBsie Aynutopus 410, (kabuHeT)
(MHAMBUAYATbHBIC)
KOHCYJIbTaIHH
4. | Texymmii KOHTponb, | Aynutopus 412, 419.
IPOMEKYTOUHAS
aTTecTauus
5. | CamocrosTenbHas Kabuner s camoctosTenbHOM paboTel 437, oOCHaIEHHBIN
pabora KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO TOJKIIOUEHHUS K CETH

«VIHTEpHET», MPOrpaMMOil SKpaHHOTO YBEIMYEHUs M 0OecrieueHHbIH
JOCTYIIOM B 3JICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIBHYIO CPEy
YHHUBEPCHUTETA.

3an Oubmuortexkn KyOI'Y ocHalieHHBI KOMIBIOTEPHONH TEXHUKOH C
BO3MOYKHOCTBIO TOJKIIOUEHUs] K ceth «MHTepHeT», mporpammon
HKPAHHOTO YBEIHMYEHUS U OOECTIEUEHHBINH JOCTYIIOM B 3JEKTPOHHYIO
WH(POPMAITMOHHO-00Pa30BaATEIHHYIO CPE/Ty YHUBEPCUTETA




PELIEH3USA
Ha padovyI0 MPOrpaMMy MO JUCHUIIIIUHE
«MuKpOOHOIOTHS»
Harnpanyienus 35.03.08 — Bojanblie Onopecypchl U akBaKyJIbTypa

PaGouass mporpamma mo aucuuiuinHe «MUKpoOOUOTIOTUS» MJisi CTYIEHTOB
ounonornyeckoro axkynsrera ®I'bOY BO "KyOI'Y" cocTaBnena B COOTBETCTBUU C
TpeboBanusimu denepansHoro ['ocynapctBeHHOro OOpa3oBaTENBLHOTO CTaHAAPTA
TpeTbero mokoJieHus. [Iporpamma cocraBieHa B MOJHOM COOTBETCTBHHM C
TpeOoBaHUSAMU yueOHOTO M1aHa 1o HanpasieHus 35.03.08 — Boansie Guopecypcsl
U aKBaKyJIbTypa.

PaGouass mporpamma mpennonaraeT pacmpeneiieHne TeM | HW3ydeHHUe
Matepuajiia 1o pasaeiaMm. ['paMOTHO CTPYKTypUpOBaHA, W OXBaThIBACT BCE
aKTyaJbHbIC HAMPABJICHUS MO AUCIIUILIMHE HA CETOAHSIITHUN JIEHb.

Bce paspmenst pabouell mporpamMMmbl  HampaBlieHbl Ha (OpMHUPOBAHUE
TpeOyeMbIX CTaHIAAPTOM KOMIIETEHIIUH, B MTOJIHOM MEPE OTBEYAIOT TPEOOBAHUSIM K
pe3yJbTaTaM OCBOCHHUS y4eOHOM mucHuIuimHbl B coorBeTcTBHM ¢ PI'OC BO
TpeThero nokosieHus. Kaxmpiil pasnen mporpaMMbl pacKpbIBaeT paccMaTpUBacMble
BONPOCHI B JIOTMYECKON MOCIEA0BATENBHOCTH, OIMPENEISIEMON 3aKOHOMEPHOCTAMHU
O0Oy4YeHHUsI CTYJICHTOB.

Jlnst  3akperuieHusl TEOpeTUYECKUX 3HaHui, (opMUpoBaHUsS TpeOyeMbIX
KOMIETEHIIMM, YMEHUW U HaABBIKOB CTYJCHTOB MpEAyCMaTpPUBAIOTCA Kak
ayIUTOPHBIE, TAK U CAMOCTOSITENIbHBIE 3aHATHS. KOoMM4ecTBO ayIMTOPHBIX 3aHITHI
U BHEAyJAUTOPHOW pabOThl CTYIEHTOB COOTBETCTBYET TpPEeOOBAHUSIM Y4e€OHOTO
TJIaHa.

KoHTpons u oIleHKa pe3yJabTaTOB OCBOCHUS YYEOHOW JUCHUILIMHBI
OCYILECTBIISIIOTCSI B CTPOTOM COOTBETCTBUU C TPEOOBAHUSIMU Yy4e€OHOIO TUIaHa Io
nuctuiinHe. Pa3zpaboTannbie U npejuiaraeMeie B iporpamme (OpMbl U METOJIBI,
MO3BOJIAIOT B MOJHOM MEpE OCYIIECTBIISATh KOHTPOJIb M OLIEHKY PE3yJIbTaTOB
o0yueHus (copMHpPOBAHHBIX KOMIIETCHIIMH, OCBOCHHBIX HABHIKOB M YMEHUH,
YCBOCHHBIX 3HAHUM).

[lepeyeHb pPEKOMEHIYEMBIX Yy4YEOHBIX UW3JIaHUN, WHTEPHET-PECYPCOB,
OCHOBHOM JIUTEPATYPhl BKIIIOYAET aKTyaIbHbI€ UCTOUHUKH, K KOTOPHIM Y CTYJCHTOB
UMeeTCs CBOOOIHBIN TOCTYTI.

JlanHas pabouass mporpamMmMa MOKET ObITh PEKOMEHJOBaHA ISl M3Y4YEHUS
JUCUUIUIMHBL « MukpoOuosorusi» Ha OuonoruyeckoMm dakynsrere @I'BOY BO
"KyoI'vy".

Penenzentr /

- "“{ — Boukosa C.A. nouenr xadeapsl OHOTEXHOIOIHH,
/ ouoxumun u 6nopuzuku GI'bOY BO «Kybanckuii
rOCyapCTBEHHBIN arpapHblii YHUBEPCUTET
umenu U. T. TpyOununay , kaua. OMo. HAyK
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Penenzentr

oS %/L’—’7 [Tpodeccop kadeapbl GHOIOTUM 1

skonoruu pacrenuit ®I'bOY BO Ky6I'y
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