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1. HeJII/I, 3alaiM 1 IINTAHUPYEMBIC PE3YyJbTaThbl oﬁyqunﬂ o IMCIMIIJINHE

Kypc «OO6mass 6uonoruss 1 MHKpOOMONOTUS» NpeIcTaBiaseT co0o0il crneunuanbHbINA

€CTeCTBEHHOHAYYHBI Kypc Ui OakanaBpoB, OOYyYarOIIMXCA IO HANpPaBICHUIO TMOATOTOBKU

«buorexHomorus.
Llensr0 oCBOCHHSA JIUCIUTLIMHBI

(dhopMUpOBaHHE y CTYJCHTOB 3HAHWH M YMEHHI B 00JIACTH COBPEMEHHOW OMOJIOTHH, XUMUYECKOTO
cocrtaBa, OOMEHa BEIIECTB W T'CHETHKH OPTaHW3MOB, HCIIOIB3YEMBIX B OHOTEXHOJOTHYCCKHUX

nporieccax.

OCHOBHBIMH 3a/la4aMU Kypca SIBISIOTCA (OPMHPOBAHUE Y CTYACHTOB 3HAHUU 1O OCHOBaM
CHCTEMaTHUKH, CTPOCHUsI, MeTabosm3Ma >kuBbIX cucteM. [lonroroBka ux k pabore Mo CO3IaHHIO U

«OO0mass OWONOTUS W MHUKPOOHOJIOTHS

HCHOHB3OB&HHH)OpFaHH3MOB-HpOHYHeHTOBIHalOHBBOHCTBaX,6HOT€XHOHOFquCKOFOIHXXbHHﬁ.

O6yuenne mno mucuuiummHe «OOmmas OHOJOTHS W MHKPOOWOJIOTHS HANpaBiICHO Ha

(dbopMupoBaHHE Y 00YYAIOIIUXCS CICAYIONNX KOMIIETEHIIUH:

Kox v HanmMeHoBaHHe KOMIIETEHIINI

NHaukaTopbl J0OCTHKEHUS
KOMIIeTEHIIMH

OIIK-1. CriocobeH u3y4arth, aHAIM3UPOBATh,
HCIIOJIB30BaTh OMOIOTHYECKHE OOBEKTHI U
MIPOIIECCHI, OCHOBBIBASICh HAa 3aKOHAX U
3aKOHOMEPHOCTSIX MaTeMaTHYECKHUX,
(UBUYECKUX, XUMHUYECKUX U OMOJIOTHYECKUX
HAyK M UX B3aUMOCBSI3SIX

NOIIK-1.1. 3naeT 3aKOHBI ¥ 3aKOHOMEPHOCTH
MaTeMaTUYECKUX, PU3NIECKUX, XUMUYECKUX
¥ OMOJIOTMYECKUX HAYK U UX B3aMOCBSI3U
HOIIK-1.2. Ciocoben u3yuarb U aHAIU3H-
poBaTh OMOJOTHYECKHE OOBEKTHI U MPO-
LIECChI

NOIIK -1.3. Brnageer HaBbIKaMHU UCIIOJIB30-
BaHUs B IPO(GECCHOHATBLHON 1eATeIbHOCTH
OHMOJOTNYEeCKNX O0OBEKTOB U MPOLIECCOB

OIIK-7. CnocoGeH nMpoBOUTh
OKCTIEPUMEHTAIBHBIE NCCIICTOBAHMS U
UCTIBITAHUS IO 33JJaHHOM METOIHKE,
HaOJII0/IEHUS U U3MEPEHHUs, 00pabaThIBaTh U
UHTEPIPETUPOBATH YKCIIEPUMEHTAIIbHBIE
JAHHBIE, IPUMEHSISI MaTeMaTHIeCKue,
duznueckue, PU3NKO-XMMUYECKHUE,
XAMHYECKHE, OMOJIOTHYECKHE,
MHUKPOOHOJIIOTHYECKHE METO IbI

HOIIK-7.1. 3HaeT 0a30BbIE MATEMATUUECKHE,
¢$usnueckue, PU3NKO-XUMHUYECKUE,
XHMHYECKHE, OMOJIOTHYECKHUE,
MUKPOOHOJIOTHYECKUE METOIHI,
IpUMEHSIEMbIE B OMOTEXHOIOTUN

HOIIK-7.2. BnageeT 0CHOBHBIMH METOIaMH
9KCIIEPUMEHTAIBHBIX UCCIEA0BaHUN U
HCIBITAHUN B OMOTEXHOJIOTUH

HNOIIK-7.3. 'oToB 110 3aJaHHON METOIUKE
MIPOBOJIUTH IKCIIEPUMEHTAIIbHBIE UCCIIEA0BA-
HUSI ¥ UCTIBITAHU S, HAOTIOACHUS U U3Mepe-
HUs, 00pabaTbIBaTh U HHTEPIPETUPOBATH IKC-
TIEpUMEHTAILHBIE TAHHBIC

ITK-6. CriocoOeH MpOBOIUTH
OMOTEXHOJOTMYECKHUE MTPOLIECCHI C
HCIIOJIb30BaHUEM KYIBTYP
MHUKpPOOPTraHU3MOB, KJIIETOUHBIX KYJIBTYP
pPacTEeHUN U KUBOTHBIX

NIIK-6.1. 3HaeT METOIbI IOTYICHUS
MPOAYKTOB OMOTEXHOJIOTHH; CIIOCOOBI
KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB;
IIpaBWJIa HKCILTyaTaluu
OMOTEXHOJIOTHYECKOro 000PYI0BAHNUS;
MeTObI QUIIBTPALIUH, CeMapaluH,
HEeHTpU(YTUPOBAHHUS, OTCTAUBAHHUS,
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(hIoTau WK KOAryJIsIUK;, XUMHUYECKHE U
OMOXMMHYECKHE METObl OUUCTKH MPOAYKTA;
TpeOOBaHUS OXpaHbI TPY/a;
TEXHOJOTMYECKHE UHCTPYKIUU 11O
npousBoicTBy BAB

HIIK-6.2. YMeeT npou3BOAUTH pabOTHI 1O
Pa3MHOXKEHHUIO U BBIPALLMBAHUIO IIOCEBHOTO
MaTepuaia Jisi OMOTEeXHOJIOTUYECKOTO
npoiiecca noiayudenuss BAB; npousBoauth
0TOOp 00pa3OB KYIbTYpPAIbHON KUJIKOCTH
JUISL OUOXUMHYECKOTO U
MUKPOOHOJIOTUYECKOTO KOHTPOJIS;
OCYILIECTBIISATh Pa3/ieIeHUE KyIbTypaJbHON
KHUJKOCTU U OMOMACCHl Pa3IMYHBIMU
METOJaMH; IPOU3BOAUTH PabOTHI 110
pa3pyILICHUIO KIETOYHON 00O0IOUKH U
BBIJICJICHUIO 11€JIEBOTO MPOAYKTa
OMOTEXHOJIOTHYECKOTO MPOU3BOICTBA,
MPUMEHSTH SKCTPAKIITHOHHBIC U
MOHOOOMEHHBIE METO/IbI JIJISl OYHCTKHU
LIEJIEBOT0 IPOAYKTA OMOTEXHOJIOTHYECKOTO
POU3BOJICTBA OT IpUMeceii; o0ecrieunBaTh
BBITNIOJIHEHHE [IPOLIECCOB IPaHyIMPOBAHUS,
JpaKUPOBaHUS U TaOJIETUPOBAHUS TOTOBON
MIPOTYKITUU

UIIK-6.3 Bnageer MmeTomaMu
KYJbTUBUPOBAHUS MUKPOOPTaHU3MOB-
MPOJIYLIEHTOB, KIETOYHBIX KYJIbTYP
KUBOTHBIX U PAaCTEHUH; cenapanuu
KYJIbTYpaJbHOU KUAKOCTU U OMOMACCHI st
MIpOBEIEHUS] OMOTEXHOIOTMYECKOTO
npoliecca; BbIJCICHHs MPOAYKTa OMOCHHTE3a
Y IPOBEJICHUE OYUCTKU U
KOHLIEHTPUPOBAHUS; TOJIyY€HHS TOTOBOM
($hopMbI pepMEHTHBIX IPENapaToBs,
pOOHUOTHUKOB, IPEOMOTHKOB, JTE€KAPCTBEHHBIX
CPEICTB, BaKI[UH, OMOy100peHuit

2. MecTOo AMCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM POrPaMMbI

JluciunianHa — OTHOCUTCA K 0o0s3aTenbHOM — yacTH, (OpMHPYEeMOH  ydyacTHHKaMu
oOpa3oBaTenbHbIX OTHOIIEHUH O510ka b1 «/{ucuunanab! (MOIYIIN)».

Ceenenusi, mznaraembie B Kypce «OOmiass OHOJOTHS W MHUKPOOHOJIOTHSY, SBISICTCS
OCHOBOHl nyisi Oojiee TIIyOOKOrO H3Y4YeHMsI KypCOB CIELMAIbHBIX AMCHUIUIMH, TaKHX Kak
«buoxumus», «OCHOBBI ~ MOJIEKYJISIPHOU OnoIorun», «OCHOBBI OMOTEXHOJIOTHIY,
«[IpombinieHHass OHOTEXHONOTHS», «XUMHA OHOJIOTMYECKH AaKTHUBHBIX BemecTB», «OCHOBBI



9KOJIOTMM M TOKCHKOJIIOTHW» M Jp., @ TakkKe Ui IMOATOTOBKM OakalaBpOB K BBIINOJIHEHHUIO
BBIITYCKHON KBaTH(PHUKAIIMOHHON pabOTHI.

JIisi TOJHOLIEHHOTO YCBOGHHS ITAHHOTO Kypca OONbIIoe 3HAYEHHE UMEIOT 3HaHUS,
npuobpeTraemMble CTYJCHTaMU NPU M3YYEHUH TaKUX TUCHMIUIMH, Kak «OOmas u HeopraHuyecKas
XuMHus», "Oprannyeckas Xumus'".

3. CTpyKTypa U coaepkanue TUCHUIINHBI

OO0mass TpyIOEMKOCTh AWCIMIUIMHBI COCTaBIsACT 8 3a4eTHBIX €AWHMIL, T.C. 288
aKaJIeMUYeCKHX yaca (U3 HUX 62 yaca — caMOoCTOsATeNbHas paboTa CTYACHTOB).

1 Cemectp — 64 yaca: nexkuuu — 24 4yaca, ceMuHapsl — 22 4aca, jabopaTopHbie pabOThI —
18 yacoB, popMa KOHTPOJISI — DK3aMEH.
2 Cemectp — 72 yaca: nexkuuu — 36 4acoB, jJabopatopHbie paboThl — 36 yacoB, popma KOH-

TPOJIS — 3auerT.
3 cemecTp — 84 yaca: ekiuu — 24 daca; ceMuHaphl — 8 vaca; 1abopaTopHbie paboThI — 68
4yacoB, GopMa KOHTPOJIS — SK3aMEH.
CtpykTypa u couepkaHue IUCUMIUIMHBI «OO0mmas OMOJOTHS W MHUKPOOHMOJIOTHS» IO
CpoKkaM U BuAaM paboThl n3noxkeHsl B [Ipunoxernu Ne 1.

3.1 Buabl yueOHOIi padoThI H TPY/10€MKOCTh
(o ¢popmam 0OyueHus)

3.1.1. Oynas ¢popma oOyueHHs

Ne Bux yae6noii pad KoaunuecTBo CeMecTpbl
n/m y PadoThI 4acoB 1 2 3
1 | AyauTopHblie 3aHATUS 226 64 72 90
B ToMm uncie:
1.1 | Jlexkuuu 84 24 36 24
1.2 | CemuHapckue/mpakTHUECKUe 30 22 - 8
3aHATUS
1.3 | JlaGopaTopHbIe 3aHATHS 112 18 36 58
2 | CamocTosiTe/ibHasi pa6oTa 62
3 | [IpomekyTouHAas aTTecTAIUS 9K3aMeH 3a4eT 9K3aMEH
3auer/mud.3auer/3K3aMeH
Hroro 288




3.2  TemaTu4yeckuii IJIaH U3y4YeHHU s TUCITATIIHHBI

(mo popmam 0OyueHwHst)

3.2.1. Ounas popma oOyueHus

TpynoemkocTth, yac

AynuTopHasi padora =
= [ = . -
Ne Paznesibl/TeMbl g % E 2 : 5 } §
n/n AUCHUILTHHBI & é g §~ § % 5
538z S| £5| &S
OESI B | EE | O o
1 Pa3nen 1. «O0mas 6uoJiorus» 70 22 22 18 8
1.1 Tema 1. OcHOBHBIE  TIPUHIIMIIBI 2 2
OpraHu3aIuy XUBOW MaTEPUH
12 | Tema 2. Crpocnue u ¢pyHkuuu kietku | 14 4 4 6
MIPOKapPHUOTOB M SYKapUOTOB
13 | Tema 3. Xumuueckas OpraHU3aIHs 14 4 4 6
KJIICTKH
14 Tema 4. OOMeH BelECTB U 8 4 4
MPEBPAIICHUE YHEPTUH B KIIETKE
15 Tema 5. BocnipousBenenue u 12 2 4 6
YKU3HEHHBIN [UKIT KJICTKH
1.6 | Tema 6. 3aKkOHOMEpPHOCTH 10 4 6
HACJICIOBaHUS U U3MEHUYHNBOCTH
1.7 | Tema 7. DBONIOIIMOHHOE YYECHHUE. 2 2
MHuKpPO3BOIIOLHS U MAKPOIBOJIFOLHS.
['eneTnyeckue M 3KOJIOTHYECKHE
OCHOBBI BOITIOLIUU
2. Pa3znesn «O0mas MUKpOOHOJIOTHS» 110 38 36 36
2.1 | Tema 1. Bo3HUKHOBEHUE U pa3BUTHE 4 4
MHUKpPOOHOIOTUU
2.2 | Tema 2. Cucremaruka 16 8 8
MUKPOOPTaHU3MOB. DYKapHOTHI
2.3 Tema 3. Cricremarrka MUKPOOPTaHH3MOB. 18 10 8
baxrepun
2.4 | Tema 4. Cucremarika MUKPOOPTaHM3MOB.| 4 4
Apxen
2.5 | Tema5. Bupycer. 4 4
2.6 | Tema 6. PazHoOOpa3ue u 20 4 16
MPAKTHIECKOE 3HAUCHUE
MUKPOOPTaHU3MOB
2.7 | Tema 8. MeTabonu3m 8 4 4
MUKPOOPTaHU3MOB




3 Pa3nen 3. «kKyJabTUBHpOBaHue 108 24 8 58 18
MHMKPOOPraHN3MoOB B JIA00pPaTOPUH.
CanurapHasi MUKPOOHOJIOTHS»

3.1 | Tema 1. Ilutanue muxpoopranuzmos |10 2 2 6
3.2 | Tema 2. KynbTUBHpPOBaHHE U POCT 20 4 2 14
MHKpPOOPTaHU3MOB
3.3 Tema 3. Bausinue BHemHe# cpenpl Ha 20 4 16
Pa3BUTHE U JKU3HEACATEIBHOCTD
MHKpPOOPTaHU3MOB
3.4 Tema 4. Menuuuackas 24 8 16
MUKPOOHOJIOTHS
3.5 Tema 5. CanurapHast Mukpoouomnorus (16 6 4 6
Hroro 288 84 30 112 62

3.3  Coaep:kaHue TUCIHHIIHHBI

Pa3nen 1. «O0mas 6uoJiorus»
Tema 1. OcHOBHbIE NPUHIUIIBI OPTAHU3ANMHI KUBOW MaTepuu
1.1. Beenenue. Ilpenmer u 3amaum oOmiedt Ouonoruu. buomorus — Hayka O JKU3HU.
1.2. Kparkas ucropusi pazButus Omonorud. CBsi3b ¢ ApyruMH Haykamu. HoBble HampaBieHHS B
Oouosioruu. MeTop! HCcCIe0BaHus B ONOIOTHH
1.3. IIpuHIMITBI CHCTEMHO-CTPYKTYPHOTO MOIX0/1a K U3YUEHHIO )KUBOW MaTepuun
1.4. YpoBHU opraHu3aliu KUBOM MaTepun
1.5. CBoiicTBa )XHBBIX CUCTEM
1.6. I'panuiie! )xu3HHU, 1oMeHbl xkuBoro mupa. Konnenuus Kapna Bése
Tema 2. Ctpoenne u pyHKIUH KJIETKH NPOKAPHOTOB U 3YKAPHOTOB
2.1. OcnoBsl nuTonorun. KireTka — 37eMeHTapHas €IUHHIIA )KHBOTO
2.2. OrtkpseiTue kinetku. CoBpeMeHHast KJIETOYHAsI TEOPHSL.
2.3. TIpokapuoTuyeckue 1 3yKapuOTHUECKUE KIETKU
2.4. TIpuHUMI KOMIIAPTMEHTAIU3AMHA OMOXUMHUUECKUX MPOLIECCOB B KIETKE 3yKApHOT
2.5. YapTpacTpyKTypa KIETOK
2.6. IluTormmazMatudeckas MeMOpaHa
2.7.Knerounast o0oJtouKa (xkerouHas CTEHKa u Ip.
2.8. BHyTpukiIeTOYHbIE KOMIIOHEHTHI KJIETOK SYKapHOT U MPOKAPHOT
2.9. Snpo sykapuot. Ctpoenue. OyHkIuu. SappIiko
2.10. Iluroruiazma, MUTOCKEINET.
2.11. PubGocowmsl, kiaeTounslii ieHTp, CtpoeHne. OyHKINM.
2.12. DHIomnazMaTHYECKU peTUKYIyM, ammapat [ onbmku. Ctpoenue. OyHKIHN.
2.13. JIu30cOMBI, HEPOKCHCOMBI, BAKYOIHU U APYTHE BE3UKYISPHBIE CTPYKTYPHI
2.14. Murtoxonapuu. Ctpoerue. OyHKIIUH.
2.15. TInactuael. Ctpoenue. OyHKINN.
2.16. MUKPOBOPCUHKH, PECHUYKH, KTYTUKH (TPOKAPHOT U DYKAPHOT).
2.17. CXOacTBO M pa3inyusi B CTPOCHHUH KJIETOK MPO- M SYKAPHOT.
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2.18. ®OyHKuMH KIeTKU. TKaHU: TPOCTHIE U CIIOKHBIE.
Tema 3. XuMHYecKasi OPraHU3ANUSA KJIETKH

3.1. DJIEMEHTBI, COJICPIKAIINECs] B KHUBBIX CUCTEMaX, OMOJIIOTUYECKAE MOJICKYJIBI MaKpOMO-
nexysbl. OCHOBHBIE TUITBI 3aMTACHBIX BEIIECTB B KJIETKE

3.2. buonomumeps! kieTku. OCHOBHBIE (DYHKIIUH

3.3. VYTIeBOIbI: MOHOCAXapH/IbI, TUCAXaPU/IbI, TOJTUCAXapUIbl — UX CTpoeHue u GpyHkiuu. Cre-
peousomepus. Posb B kierke. I'maponus nojaucaxapuaos.

3.4. JIMnuapl: KOMIIOHEHTHI JIMITUAO0B, 00pa30BaHKe JIMIUI0B, CBOMCTBA U (PYHKIIUH TPUTIIUIIE-
puzoB, hoconunuasl, IMUKOIUNUABL. HezaMeHnMbIe KUPHBIE KUCIOTHI

3.5. AMWHOKHCIIOTHI: CTpOSHUE U Kiaccudukanus, amporeprocts. Crepeonsomepus. CBsizu B
0eIKOBBIX MOJIeKyIaX. [[poTenHOreHHbIE aMUHOKUCIIOTHI. He3aMeHrMble aMUHOKHCIIOTHI.

3.6. benku: pa3Mepsl OENKOBBIX MOJEKYJ, Kiaccuukaius OEIKOB, CTPYKTypa (nepsuunas,
8MOPUYHAS, MPEeMUUHAs, YemeepmuyHas), NeHaTypalus U peHaTypauus OenkoB. benku mpocteie u
CIIOYKHBIE.

3.7. @depMeHTHI: CBOMCTBA, MeXaHU3M AeHcTBUSA. CKOpPOCTh (DepMEHTATUBHBIX peakuil u gax-
TOpBI, BiusAoLMe Ha He€. IHrubupoBanue pepMeHTOB, KOPAKTOPHI U KOYEPMEHTHI.
3.8. Hyxnennosblie kucnotsl: crpoenue Hykineotuaos. Ctpykrypa JIHK n PHK. Perunkanus,

TPAHCKPUILNS, TPAHCIISALIMSL.
Tema 4. O0men BellecTB U npeBpalleHue IHEPruM B KJIeTKe
41. OOmeH BemecTB KaK COBOKYITHOCTh IUIACTHYECKOTO M DHEPreTUYECKOro OOMEHOB
4.2. Knaccupukanuss OpraHu3sMOB B COOTBETCTBUM C HCTOYHMKAMU OSHEPrUUM U yriepoja
4.3. AsrtoTpodHOE nmuTaHue, POTOCHHTE3, XEMOCUHTE3
4.4. TereporpodHoe nutanue. TUbl reTepoTpoPHOro NUTAHUS
4.5. Ilnactuueckuit oOMeH. @orocunTe3. OCHOBHBIE ATalbl HOTOCHUHTE3A paCTEHUH U IMaHOOAaK-
tepuil. [{uxn KansBuna.
4.6. Dueprernueckuii oomMeH. AneHozuHdpochatel. ATD. OyHKIUH B KIETKE.
4.7. AspoOHOe W aHa’dpoOHOe IbIxaHHe HPPEKTHUBHOCTb IMPEBpAILEHUS SHEpruu. [ IuKoIus3.
[{ukn Kpebea. bpoxxenue. Tunsl 6poxkenus. Pons B MeTabonusme Mcnonb3oBaHue MpoOLEccOB OPOKEHUS B
POMBIIIUIEHHOCTH.
Tema 5. BocnipousBeieHue U KU3HEHHbIN HUKJI KJIETKH
5.1. JKu3HeHHBI! MKII KJIETKU. ["atuionIHbIe U JUIIIOUHbBIE KIETKH.
5.2. Muro3 (aHempsimoe nenenue kineTku). Paszpl Muto3a. OyHKIUU B KiIeTke. AMUTO3 (IIpsiMoe
JIeJIeHre KIIETKH)
5.3. Meiio3. ®a3bl Meiio3a. OyHKIMH B KIIETKE.
5.4. PexoMOuHaIus y npoKapuoT U 3YKapHoT.
5.5. Pa3MHOeHME KMBBIX OPraHU3MOB: [TOJIOBOE U Oecronoe
5.6. OnTorenes. MuauBHya bHOE pa3BUTHE OPraHU3MOB. DTalbl SMOPUOHATIBHOTO Pa3BUTHSI.
5.7. PocT 1 pa3BUTHE KJIETOK U IIENIBIX OPTaHU3MOB: THITbI pOCTa, KPUBBIE POCTA, CIIOCOOBI H3MEPEHUS
pocta. Metamopdos3.
Tema 6. 3aKOHOMEPHOCTH HACJIEIOBAHUA U H3MEHYNUBOCTH
6.1. [lepBble npeacTaBIECHUS O TEHETUKE
6.2. OTKpBITHE 3aKOHOB HACJEICTBEHHOCTH
6.3. OCHOBHBIE NOHATHS U 3aKOHOMEPHOCTH MEH/I€IEEBCKOM F€HETHKH.
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6.4. I'enernueckuii xkoa. Hocurenm nHacnencrBenHoi umHpopmanuu. Ctpoenue. Jlokanmsanus B
kietke. CTpyKTypa XpOMOCOM U T'€HOB.

6.5. ®opmbl M3MEHYHBOCTH. MoaudUKAMOHHAS H3MEHYUBOCTh. PeKOMOMHAIUMS y JYKapHOT.
PexoMmOunanmst y mpokapuot (TpaHchopmanus, TpaHCAYKIHs, KoHbroranus). [lmazmuael. Myrammm.
Tunsl MyTanuii. Penapanms

6.6. Perummkanus JIHK. Perynsius reHHONM akKTUBHOCTH

6.7. Tpanckpunuus. Tunsl PHK u ux poiss B kierke. [Iponeccunr PHK

6.8. Cunre3 Oenka. Jlokanu3anus B KJIETKE.

Tema 7. JDBoJIIONIMOHHOE YUeHHe. MUKPOIBOJIIONHSI H MAKPOIBoIOIUA. ['eHeTHUYeCKHe

U IKOJIOTHYECKHE OCHOBBI IBOJTIOIHHI

7.1. Tonsitue o GpuitoreHese

7.2. JlokazaTeabCTBa SBOJIIOLMHI

7.3. OCHOBHBIC TIOJIOKEHUS IBOTONUOHHON Teopuu Y. JlapuHa

7.4. CuHTeTnuecKast TEOpHs BOJIOIUU

1.2. Bun, ero kputepuu u CTpykTypa. BunoobpazoBanue

1.3. Bo3HUKHOBEHHE HACTIEACTBEHHBIX BAPUAHTOB

1.4, JIpmwxyriye cuiibl 3BOIOIMH. DakTOphI 3BOTIOIUY.

1.5. EctecTBeHHbII 0TOOP (TUIIBI ECTECTBEHHOI'O 0TOOPA)

1.6. DBoIOIIMS HA HAJIBUOBBIX YPOBHSIX

1.7. Bo3HukHOBEeHUE XKU3HU (OHOTEeHE3)

1.8. MuUKpPOIBOIIOLHNS U MAKPOIBOIIOIIHSL.

1.9. TeneTnyeckue U YKOJIOTUYECKUE OCHOBBI BOTIONUU. [[pUHITUTIBI CENEKITUN

1.10. Pa3zButue xu3nu Ha 3emite. [ eonornueckue spbl

Pa3znen «O01masi MUKPOOHOJIOTHS»
Tema 1. Bo3HUKHOBeHMe U pa3BUTHE MUKPOOHOJIOTMHT
1.1. TIlpeamer u 3amayM MUKPOOMOJIOTMHM, €€ MECTO M POJb B COBPEMEHHOH NPHUPOIHBIX
mporeccax, B HApOJAHOM XO03sICTBE U 3/IpaBOOXpPaHEHUH
1.2.  HUcropus pazButusi MUKpoOHoorun. OTKphITHE MUKPOOPTaHH3MOB
1.3.  CoBpemeHHBIE METOABI MUKPOOHOJIOTHYECKUX UCCIIECIOBAHHNA
Tema 2. CucTeMaTHKAa MUKPOOPTaHU3MOB. ApXeH, 0aKTepHH U YYKapHOThI
2.1. ITpuHIUIBI CHCTEMATUKU MUKPOOPraHu3MoB. [IpaBuiia HOMEHKIATYpbl U UACHTH(DUKALTIH
2.2. TlpokapnoTHYecKHe 1 YyKapHOTHIECKHE MUKPOOPTaHU3MBI, CXOICTBO U OCHOBHBIC Pa3THUHS
2.3. Ilpokapuotel (apxewm, Oakrepuu). [lpuHmumber cuctemMatnku. (OCHOBHBIE — TPYIIIIEL.
Knaccudukamnms 6axrepuii (o bepru, mo Mioppero).
2.4. Dykapuotsl. [IpuHImne! knaccudukanuy. OCHOBHBIE TPYIITIHL.
Tema 3. CTpoeHnue U pyHKIHN KOMIIOHEHTOB 0aAKTePHATbHBIX KJIETOK
3.1. Mopdororust GakTepuii u apxeii.
3.2. CrpoeHue, XUMHYECKUH COCTaB U (PYHKIMH OTJECIBHBIX KOMIIOHEHTOB MPOKapPUOTUYECKUX
KJIETOK.
3.3. Crpoenwue kierounoii ctenku [ pam+ u ['pam- GakTepuii.
3.4. Pocr, pazMHOKeHHE U TUTaHUEe OakTepuii. MopdoIoTus KOJIOHHUH.
3.5. Mexaau3Mm cropooOpa3oBaHus M €T0 3HAYCHHUE.
3.6. CriocoObl ABMKEHUS OaKTepHid
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Tema 4. JyKapHoOThbI. Mopdogorus, KJIaccupukanms, pPa3MHOKeHUue
MHMKPOCKONMYECKHX JYKapuoT (pacTeHHs, >KUBOTHbIE, TpPUObI, NPOTHCTHI (MPOTO30a,
XPOMMCTHI)

4.1. I'puOBL.
4.1.1. Cucremaruka rpu0oB. OCHOBHBIC TPYIIIBI U UX 3HAYCHUE. XapaKTEPUCTHKA HauboJee
Ba)XHBIX MIPEJCTABUTEIICH Pa3IMUHBIX KJIACCOB

4.1.2. OcOOEHHOCTH MHUKPOCKOITMYECKUX IPHOOB

4.1.3. Pa3aMHOXX€HUE MUKPOCKOITMYECKUX TPHOOB

4.1.4. Knaccudukaruss MUKPOCKOITUYECKHUX TPHOOB.

4.1.5. poxxu, ux hopmsel 1 pazMepsl. Pasmuoxenue apoxokeit. Kiaccudukanus nposxoxeit
4.2. MukpoBOI0pOCIIH
4.3. Tlpocreiimme

Tema 5. Bupychl: pacnpocTpaHeHne U CTPYKTypa
5.1. OtnnuurenbHblE PU3HAKU BUPYCOB. McTopus oTkpeitus. Knaccudpukarms
5.2. CTpoeHue BUPYCOB
5.3. Mexanu3M HHOUIIUPOBAHUS
5.4. Mopdoorus u BeIsBIeHUE OakTepruodaron
5.5. Pa3BuTHE ymMepeHHbIX (haroB: TU30TCHUS

Tema 6. MeTa001M3M MUKPOOPTaHU3MOB
6.1. [TonsiTue o katabonu3me u aHaboIu3Me
6.2. DHepreruueckuit oOMeH. Makpoapruueckue coequHenust. Tumsl pochopunrpoBanus
6.3. DOHeprerndyeckuil MeTabOJIM3M  XEMOOPraHOIeTepoTPO(OB,  HCHOJIB3YIOIUX  MPOLECCHI

OpOKEeHHUS
6.4. DHepreTUYeCcKHil METabOIM3M XEMOOPTaHOTeTEPOTPO(OB, HCITOIB3YIOIINX MPOIIECC IBIXaHUS
6.5. ®epmeHTH MeTaboaM3Ma OaKTepuil, orpeneneHne ONOXMMUYECKIX CBOMCTB.
6.6. Jlpixanue Oaktepuii, kiaccudukanusg MHUKPOOPTraHM3MOB IO TUIAM JbIXaHUs, YCIOBHUS
KyJIbTUBHPOBAHUS a3pOOHBIX U aHA3POOHBIX OaKTepuit

Tema 7. 'eHeTHKA M ©K3MEHYNBOCTH MUKPOOPIaHU3MOB
7.1. 'enetrka MUKpoopranu3mMoB. DeHoTHTTHYECKAs! I TEHOTHITNYECKask H3MEHYHBOCTb.

7.2. T'ennas umxeHepus Oakrepwid. [IpakTHueckoe HCIONIb30BaHWE OaKTEpHil, B TOM YHCIIE,
MOJTYYEHHBIX C MIOMOIIBIO METOJIOB TEHHOW WHKECHEPHH.

7.3. buocunTes O6enka: TPaHCKPUIIIUS U TpaHCIALus. Perynauus cuaresa 6eika y mpoKapuoT Ha
npumepe E.coli.

7.4. Texnonorus pexkomOuHanTHeIX JIHK. Mcnonb3oBanue pekOMOMHAHTHBIX MHUKPOOPTaHHU3MOB
JUISL TIOJTY4YEHUS! KOMMEPUYECKUX MPOITYKTOB.

Tema 8. Mukpoopranu3mMbl B IPUPO/Ie U X035 HCTBEHHOMH 1esITeIbHOCTH YeJI0BeKa

8.1. Ponb MUKpPOOPraHU3MOB B MUKPOOHOJIOTMUYECKON, MUIIEBOM MPOMBIIIJIEHHOCTH, B CEIbCKOM
xo3sucTBe. Cenekuus MUKpOOPTraHu3MOB

8.2. YyacTre MUKPOOPTaHU3MOB B OMOT€OXMMHUYECKHX IIMKJIAX COSTMHEHUH YTIepo/ia, a30Ta, Cephl
U JIPYTHX JIEMEHTOB

8.3. 3HaueHrne MUKPOOPTaHU3MOB B T€OJOTHYECKUX TpoIleccax

8.4. YcnoBust 0OMTaHUS MUKPOOPTaHU3MOB B TTOYBE H BOJIC

8.5. MukpobOuoIornyeckass O4YMCTKa CTOUYHBIX BOJI

8.6. Coo01ecTBa MUKpPOOPTaHU3MOB, TPO(PUUIECKHE CBA3U B COOOIIECTBAX
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Paznen 3. «KyabTHBHpPOBaHHE MHKPOOPraHU3MOB B Jadopatopuu. CaHuTapHas
MHKPOOHOJIOT U
Tema 1. [IuTaHne MMKPOOPraHNU3MOB
1.1. CnocoOsl nuTaHusi MUKpOOPTraHu3MoB. IIuTtarenpHble cpenbl.
1.2. Xumudeckuii cocTaB MUKPOOHOH KJICTKH.
1.3. MexaHu3Mbl NOCTYIUIEHUS TUTATEJIbHBIX BELIECTB B KIIETKY.
1.4, TlumeBsle TOTPEOHOCTH U TUIIBI MUTAHUS MUKPOOPTaHU3MOB.
Tema 2. KyabTUBHPOBaHHE U POCT MUKPOOPTraHN3MOB
2.1. HakonuTenbHbIE KYIbTYPbl MUKPOOPTaHU3MOB.
2.2. Hucthle KyJabTypbl MUKPOOPIaHH3MOB.
2.3. CmemaHHble KyJIbTYpbl MUKPOOPTaHU3MOB.
2.4. CnocoObl KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.
2.5. Poct GakTepuii B IepUOANIECKON KYIbTYpE.
2.6. IlapameTtpsl KpUBO#i pocTa.
2.7. Poct GakrTepuil B HENPephIBHON KYIBTYpE.
2.8. CuHXpOHU3ALMsI KJIETOYHOTO JeJICHUSI.
2.9. Metojs! onpeiesieHus Yrcia 0akTepuil 1 OaKTepruaIbHOW MacChI.
Tema 3. BuausHue BHelHeil cpelbl Ha Ppa3BUTHE M KU3HEAEATELHOCTH
MHKPOOPTraHM3MOB
3.1. Bnusnue puzmueckux pakTopoB HA MUKPOOPTAHNU3MBIL.
3.2. BnusHue XuMHUYECKUX (PaKTOPOB HA MUKPOOPTAHU3MBI.
3.3. BnusHue 6Guonornyeckux (GakTopoB Ha MUKPOOPTaHHU3MBI.
3.4. Bo3MOXHbIE IyTH M10/IaBJICHUS )KU3HEAEATEIbHOCTH MUKPOOPTraHU3MOB MO AeHCTBUEM
BHEUTHUX (DaKTOPOB.
3.5. AHTHOMOTHKY M (PUTOHIIUIBI, MEPCIEKTHUBBI KX UCIOIH30BAHMUS B TUIIECBOM
MPOMBIIIIEHHOCTH. MHUKPOOPTaHU3MBI - TPOAYIICHTHl aHTHOMOTHKOB.
Tema 4. MeauumHckass MUKPOOHO0JIOT U
4.1 HopmaibHas MUKpOOHOTA YeJIOBEKA
4.2 TlaToreHHbIe, yCIOBHO-TIATOT€HHBIE, HEMATOTEHHBIE MHKPOOPTaHU3MBI
4.3 TlaToreHHble MUKPOOPTaHU3MBI.
Tema 5. CanutapHasi MUKPOOHOJIOTHS
5.1. CanurtapHO-TIOKa3aTeNbHbIE MUKPOOPTAHU3MbI
5.2. MukpoOunoTa OKpy>KaroIIei cpebl, MHIIEBhIX POIYKTOB, OPraHW3Ma YelI0BEKa, PACTUTEITBHOTO
JICKQpPCTBEHHOTO CHIPhSI M TOTOBBIX JICKAPCTB.
5.3. DnextuBHBIE 1 A} PepeHITHATEHO-THATHOCTHICCKIE CPEIIBI

3.4. TemaTuka ceMMHAPCKUX/MPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA
3.4.1. CemuHapcKkue/TpaKTUIECKHUE 3aHIATHUS
Paznen 1. «O0mas 6moiorus»

Cemunap 1. OCHOBBI MUKPOCKOITUT

Cemunap 2. Crioco0bl KOHTPACTUPOBAHHS B MEKPOCKOITAN

Cemunap 3. CTpoeHHe IPOKapUOTUYECKUX U DYKapUOTHYECKUX KiIeTok. YacTs 1.
Cemunap 4. CTpoeHHE MPOKAPUOTUUECKUX U DYKAPUOTHUUECKHUX KIIETOK. YacTh 2.
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Cemunap 5. Mcnpaienne ommoOoK 1Mo Teme 2 (cXema CTPOSHUS SyKapUOTUIECKUX U
MIPOKAPUOTHUYECKUX KJIETOK, TAOIHUIIa CPAaBHEHHUS ).

Cemunap 6. MoaudukanmoHHass U3MEHYNBOCTb.

Cemunap 7. [IpuHnmmnel HaydHOTO MccnenoBanus. Llenb, 3amaun, MeTopl, BEIOOP 00BEKTA.
CTpykTypa OTYETa O HAYYHOM HCCIICIOBAHUN

Cemunap 8. [IpakTrueckas padora 1o Teme «MoaupuKaoHHasi U3MEHUYUBOCTHY

Cemunap 9. CocraBneHue orT4eTra IO HCCICAOBAHUIO, IMPOBEACHHOMY IO TeMe
«MoaudukarmoHHass K3MEHYUBOCThY». AHAITU3 OIIHOOK

Cemunap 10. Bosia kak 0CHOBa KU3HHU.

Cemunap 11. IIpuHnune! cocTaBiaeHUs TUTATENbHBIX Cpel A KyJIbTUBUPOBaHUS
Paznen 3. «KyabTHBHpOBaHHMe MHKPOOPraHu3MoB B JadopaTtopuu. CaHuTapHas

MMKPOOHOIOTHSD)

Cemunap 1. OcHOBBI OM00€30MMacCHOCTH

Cemunap 2. KonnyecTBeHHBIN y4eT MUKPOOPTaHU3MOB
Cemunap 3. CenekTuBHBIE Cpebl

Cemunap 4. luddepeHnnanbHO-TUarHOCTHUECKHUE CPEIb

3.4.2. JlTabopaTopHbIe 3aHATHS
Pa3zgen 1. O61as onosiorus
Jlaboparopnas padora Ne 1. 3HaKOMCTBO C TEXHHUKOW JTabopaTOpHBIX padoT. be3omacHOCTb.

[TpaBuna noxxapHoit 6€301aCHOCTH.

JlaboparopHuas padora Ne 2. JlaboparopHoe obopynoBanue, nocyaa. [IpuHiumnsr paboTsl.

JlaGopatopHas pabota Ne 3. Crioco6sl crepunuzanuu gadopaTopHas nocyasl. Iloaroroska
nocyzAsl K cTepunn3anuu yamiek [letpu, nunerok, mmnarenei, Koad, mpoOHpoK.

JlaGopaTtopHnast pa6ota Ne 4. YcTpoicTBO MUKPOCKOTIA, TIPaBUIa pabOTHI.

Jlaboparopnas pabota Ne 5. Mukpockomnus. IlpuroroBieHne BpeMEHHBIX IpENaparoB.
Pa3naBnennas kamsi. MUKPOCKOMHS PACTHTENBHBIX KIETOK (KIETKH snuaepmuca verryin Alium
cepa, KJIeTOYHas CTeHKA, PO, SAPHIIIKU, TATOIUIa3Ma, JISUKOTIACTHI)

JlaGopatopHast pabora Ne 6. MHUKpOCKONHUSI PACTUTENbHBIX KJIETOK. YCTbUYHBIN ammapar
Tradescantia zebrina (knetodnast CTeHKa, PO, IIUTOILIA3MA, XJIOPOILIACTHI)

JIabopatoprass pabota Ne 7. Mukpockomusi pacTUTeIbHBIX KieTok. Elodea canadensis
(kJIeTOYHasl CTeHKa, SAPO, IUTOIIIa3Ma, IUKII03 XJIOPOIIACTOB)

JlaGopatopHass paGora Ne 8. MUKpOCKONMS pacTUTENBHBIX KJIeTOK. OJHOKJIETOYHBbIE U
HUTYATbIE BOJOPOCIU

JlaboparopHas pabota Ne 9. XpomucTel, mpoTo30a. Mukpockonus (auaromen, HHPY30pHH)

JlaGopatopnast pab6ora Nel(). MWUKpPOCKOMUYECKHE MHOTOKJIETOUYHBIE (KOJIOBPATKH,
THUXOXOJIKH, THJIPHI)

JlaGopatopHast pabora Ne 7. CTepminzanusi B CyX0XapoBoM IKady. ABTOKIaBUPOBAHUE.
Temmneparypa crepunuzanuu

JlaboparopHas pa6ora Ne 8. MeToapl BIaKHOW CTEpUIM3allMU. Y CTPOWCTBO aBTOKJIABA.
Pexxnmebl cTepunmzanuu.

JlaboparopHnas padota Ne 9. Bona. ®usunonornyeckuit pactsop. I[Ipurorosnenne pactBopos.
[TpuroroBneHue arapu30BaHHBIX Cpell

JlaGopatopnas pabota Ne 10. ITpuem otyera no 1a60opaTopHEIM paboTaMm

Paznen 2. O6mas Mmukpoouoaorus
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JlaGopaTtopnas pabota Ne 1. 3HaKOMCTBO ¢ TEXHUKOM J1abopaTOpHBIX padoT. besomacHOCTh.
[IpaBuna pabGotrel ¢ MukpoopranusMamu. IIpaBuna mnoxxapHoii Oe3zomacHoctu. CrocoObI
ne3uH(eKnuu. Y CTpOMCTBO MUKPOOHOIOTHIECKOM Jaboparopuun

Jlaboparopuass pabota Ne 2. Pabora ¢ Becamu (TEXHUYECKHUMH, aHATUTHYEeCKHMH), pH-
MeTpoM. Jlo3upoBaHue KUAKOCTEH (AIEKTPUIECKUE HACOCHI — J03aTOPbI, aBTOMATUYECKHE TUIIETKN)

JlaGopaTtopHnas pabota Ne 3. I3roToBiieHHe BaTHO-MapJIeBBIX IPOOOK

JlaGopatopnast pabota Ne 4. [TutarenpHble Cpeapl Al MEKpPOOPraHu3MoB. [Ipurotosienue
yHUBepcanbHbIX nUTaTeNabHbIX cpell (CA). Crepunnzanys NUTATENbHBIX CPE U IOCYIbI (aBTOKJIAB,
CyX03kapoBoi mkag)

JlaGopatopnast pabora Ne 5. IlurarenbHble cpeapl I MUKPOOPTaHW3MOB (OaKTepuid).
Mertoibl TpUTroTOBJICHUS TUTATENBHBIX cpel. MITA, MITb

JlaboparopHas padota Ne 6. YcTpoiCTBO U Ki1acchl 0€30MaCHOCTH JJAMUHAPHBIX OOKCOB

JlabopaTtopHnast pabota Ne 7. PaGoTa B mamuHapHOM OOKCe.

Jlaboparopnas padota Ne 8. Metozs! kynbtuBupoBanus. [Ipodupku. [ToceB kynbTyp

JlaboparopHas padota Ne 9. Meroas! kynbruBupoBanus. Yamku [lerpu. [ToceB kynbTyp

Jlaboparopuass pabora Ne 10. MUKpPOCKONHpPOBAHHE C WMMEPCHOHHBIM OOBEKTHBOM.
['oToBbIe mpenapaTsl.

JlaGopaTtopnas padora Ne 11. [IpuroroBnenne GUKCUPOBAHHBIX Ma3KOB

JlaboparopHas padota Ne 12. OkpammBanue GUKCHPOBAHHBIX Ma3KOB METHIIEHOBBIM CHHUM

Jlaboparopuasi padora Ne 13. OmmcaHue KOJOHUH M MHUKPOCKONHPOBAHWE OaKTEpPHil.
MoJsiouHOKHCIbIE OAKTEPUH.

JlabopatopHas padota Ne 14. Ognokserounsie TprObL. [Tekapckue aposxoku. Saccharomyces
cerevisiae
JlaGopatopHas pabota Ne 15. Onucanue KoJ0HUi MIecHeBbIX TpHO0B. MUKpOCKOITMPOBaHHE

Jlabopatoprass pabora Ne 16. Omucanme KOJNOHWM  Oa3uAMAIBHBIX  TPHOOB..
MHuKpocKkonupoBaHHe

JlaGopaTtopHnas pabota Ne 17. [Ipuem otyeta 1o 1abopatopHbIM paboTam

JlaGopatopHas pabota Ne 18. [Ipuem otuera no 1abo0paTopHEIM paboTaM

Paznen 3. «Ky1bTUBMpPOBaHHE MUKPOOPTraHU3MOB B J1abopaTopun. CaHnTapHas

MHKPOOHOIOTHD)

JlaGopatopHass pabora Ne 1. 3HaKOMCTBO C TEXHHMKOH J1abOpaTOpHBIX padoT.
buobe3onacHocts. IlpaBuna pabotsl ¢ Mukpoopranusmamu. IIpaBuna moxapHON 0€30MaCHOCTH.
CrniocoOsl 1e3uH(EKITHH.

JlaGopatopHas pabora Ne 2. MeTo bl KyJIbTUBUPOBaHUS MUKPOOPTaHU3MOB. 3aCEB KYIbTYD.
VYcnoBust KynbTUBHpOBaHMSA. [JyOWHHas KylnbTypa, MOBEPXHOCTHas KyJbTypa, CTallMOHApHas
KYJIBTYpA.

Jlaboparopuas pabota Ne 3. [IpurortoBineHue yHuBepcalbHbIX NUTATEIbHBIX cpea (MIIA,
CA), cenextuBHbIX (cpena Keccnepa), muddepeHiumanbHo-1uarnocTHUecKux (cpena DHI0) cperl.
Crepuinzanus NUTaTeNbHBIX CPEJl U MOCY/IbI (aBTOKIIAB, CYX0)KapoBoi HIKad)

JlaGopatopHas pabota Ne 4. Metosb! okpamnBanus. [IpuroroBineHue kpacuTesnen.

Jlaboparopnas padota Ne 5. [logcuer cOOTHOIIEHHS KUBBIX U MEPTBBIX KjeTok. [Ipemapar
pa3naBnenHas kKarst. OKpaniMBaHue METHICHOBBIM CHHUM.

JlaGopaTtophnas pabora Ne 6. MeToap Mmukpockonuu. @ukcupoBaHHbIM Ma30K. OKpamBaHue
no ['pamy
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JlaboparopHas paborta Ne 7. IIpurorosienue puxkcupoBanHoro maska, Bacillus, E.coli

Jlabopatopnas pabora Ne 8. OkpamuBanue mo ['pamy kierok Bacillus subtilis (rpam+) u
Escherichia coli (rpam-).

JlabopatopHas pabota Ne 9. MukpockonupoBanue okpaiieHHbIX o I'pamy mazkos Bacillus
subtilis (rpam+) u Escherichia coli (rpam-).

Jlabopatoprnass paGora Ne 10. Meroasl KOJMYECTBEHHOTO Yy4YeTa MHUKPOOPTaHH3MOB
Omnpenenenue 6uomMaccel BECOBBIM cItoco00M. MuIenuanbHbie KyabTyphbI.

JlaGopatopnas pabota Ne 11. MeTobl KOTMYECTBEHHOTO yueTa MUKpoopranu3MoB. [loacuer
KJIETOK B Kamepe [opsieBa (IposxkKu, MUKPOBOPOIOPOCIIH),

JlaboparopHuas pabota Ne 12. Hedenomerpuueckuii METO/I ONIPEICICHHS KOJIMYECTBA KIICTOK.
KannbpoBouHast KpuBasi.

JlaGoparopnast padota Ne 13. [lonmydyeHne HAKOMUTENBHBIX KYIBTYp CEHHOHW IMaJOYKH,
KapTOo(eIbHOM MaTOYKH, MOJIOYHOKHUCITBIX OaKTEePHiA.

JlaboparopHas padora Ne 14. OnrcaHnre HAaKOMUTEIbHBIX KYJIbTYp (CeHHas U KapTodenbHas
MAJIOYKH ), CPABHEHHUE C JIUTEPATYPHBIMU TAHHBIMH.

JlaboparopHnas padora Ne 15. MukpockonupoBaHie HAKOIUTENIbHBIX KYJIbTYp (CEHHas U
KapToQelbHas MaJ04YKH ), CPAaBHEHHE C TUTEPATYPHBIMH JaHHBIMU.

Jlaboparopuas pabora Ne 16. Onpenenenne 00CEMEHEHHOCTH Bo3ayxa. IlpuroroBicHwme
MUTATEIBHBIX CPEl.

Jlaboparopuas pabora Ne 17. Ompenenenue obceMeHeHHOCTH Bo3ayxa. I[locraHoBka
IKCIICpUMEHTA

Jlabopatopnas padora Ne 17. Onpenenenue ooceMeHeHHOCTH Bo3ayxa. OIeHKa pe3yIbTaToB.

JlaboparopHuas padora Ne 18. Onpenenenue KOE B numieBsix npoaykrax. [IpurorosieHue
MUTATEIBHBIX CPE.

Jlaboparopuas pabora Ne 19. Onpenenernne KOE B mumeBbix mpoaykrax. [loctaHoBKa
HKCIEpUMEHTa

JlaGopatopnass pabora Ne 20. Ompenenenue KOE B mumeBbix mpoaykrax. OneHka
pe3yibTaToB

JlaGopatopHnast pabota Ne 21. [IpuroroBneHue (HUKCHPOBAHHBIX Ma3KOB HAKOMHUTEIbHOMN
KYJIbTYPbl CCHHON U KapTO(eIbHON NaTI0UKH.

JlaboparopHast pabora Ne 22. OxpammBanue (HUKCHPOBAHHBIX Ma3KOB HaKOIUTEIBHON
KYJIbTYPbl CCHHON U KapTO(eIbHON NaTI0UKH.

JlaGopatoprass  pabora Ne 23. MukpockonmupoBaHue  (UKCHPOBAHHBIX  MAa3KOB
HAKOMUTEJIbHOM KYJIbTYphl CEHHOM U KapTO(eTbHOM MaToyKy.

JlaGopatopHast pabora Ne 24. OueHka COOTBETCTBHS MOP(OIOrMYECKHX INPHU3HAKOB
HaKOMUTENbHBIX KynbTyp Bacillus subtilis. Onienka 4ucToTHI MOTY4YEHHBIX KYIBTYP

JlaGopatopHas pabota Ne 25. PacceB cMemaHHOM KyJIbTYpbI CIOPOOOpa3yomux oakTepui,
MOJTyYEHHBIX B HAKOMUTEIBHOMN KYJIbTYpE.

JlaboparopHas padota Ne 26. MHKPOCKOITUPOBAaHUE U TIEPECEB KOJOHHHA 0€3 BBISBICHHOM
KOHTaMHHAIIMH, COOTBETCTBYrOIIUX 110 Mopdonoruu Bacillus subtilis

Jlabopatopuas pabora Ne 27. OreHka 4uCTOTHI moiy4deHHON KynbTypbl Bacillus subtilis.
[Tepeces B mpoOupkwu.

JlaGopaTopnast pabora Ne 28. Pa3z6op ommbok. I[loaroroBka otdera 06 MCCIEIOBAaHHUH T10
MOJyYeHHIO YrCcTOM KynbTypsl Bacillus subtilis
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Jlaboparopuas padota Ne 29. IIpuem otdera o 1a60paTopHEIM paboTam

3.5. TemaTuka KypcoBbIX NIPOEKTOB (KYPCOBBIX padoT)
Y4eOHBIM IIJITAHOM HE MPEAYCMOTPEHBI

1. Y4eOHO-MeToAM4YecKOoe U HH(POPMALIMOHHOE 00ecIieyeHmne

4.1.1. OcHoBHas JIUTEpPaTypa
1. HerpycoB A.U., KoroBa N.b. MukpoOuonorusi: yaeOHUK IS CTY/. BBICII. y4uel. paBeaeHui/ 3-

e m3ganue, ucnp.,.— M.— Mznarenbckuii neHTp «Axaxemus», 2019.— 352 c.
https://urait.ru/book/mikrobiologiya-teoriya-i-praktika-589932

2. Herpycos, A. 1. MukpoOGHosorus: Teopus U npaktuka B 2 4. Yacts 1! yuyeOHUK I BY30B /
A. U. Herpycos, U. b. KotoBa. — Mocksa : M3natensctBo FOpaiit, 2020. — 315 c¢. — (Bricmee
obpazosanue). — ISBN 978-5-534-03805-7. — Tekcr : anexkrponnsiii // DBC IOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/450147

3. Herpycos, A. . MukpoOuosorusi: Teopus ¥ npaktuka B 2 4. Yacte 2 : yuyeOHUK Ui By30B /
A. W. Hetrpycos, U. b. KotoBa. — Mocksa : U3natenbctBo FOpaiit, 2020. — 332 ¢. — (Bsriciiee
obpazopanue). — ISBN 978-5-534-03806-4. — Tekcr : anekTponubiii // O6pa3zoBareibHast 1jar-
dopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/451769

4.2. JlonoJHUTEJbHAs JUTEPATypa

1. T'pagosa H.b., babycenxo E.C., 'oproBa N.b. JlaGopaTtopHbIii TpakTUKYM MO OOIIEH MUKPOOHO-
JIOTHH. — M: [leJIu npunt. — 2004. — 144 c.
https://istina.pskgu.ru/publications/article/83975661/

2. Omnpenenutens Oakrepuii bepmku / mox pen. Jx. Xoynra, H. Kpura, I1. Caura, k. Creiinu, C.
Yunesmca. M.: Mup, 1997. T. 1. https://rusneb.ru/catalog/000199 000009 009860699/

3. Inerens, I'. O6mas mukpobuonorus / I'. lnerens.— M.:  Mwup, 1987, — 568 c.
https://djvu.online/file/223xKsYkACcG4?ysclid=mmzaj2ph1g842734268

4. HerpycoB A. U. Okonorus mukpooprauu3moB / A. U. Hetpycos, E. A. bonu-Ocmonosckas, B.
M. I'opnenko u Ip. M.: N3 parensckuit LIEHTP «Axagemus», 2004
https://djvu.online/file/3yONwTAGCpsNO?ysclid=mmzak5idfq418589966

5. Knerku mo Jletouny. /JI.Kaccumepuc u np.; mep.2-ro auria. usa.,— 4 u3a. ucnp.—, M.
Jlabopatopus 3HAHHH, 2021. 1056 c., https://static-
sl.insales.ru/files/1/7676/16154108/original/kletki_po_liuinu_sod_i_prim_str.pdf

4.3. DnekTpoHHBbIE 00pa3oBaTe/bHbIE Pecypchl
ITporpammMHoOe obOecriedyeHre He PEayCMOTPEHO.

1. UHrepHer-pecypchbl BKJIIOYAIOT y4eOHO-METOJIMYECKHE MaTepuaibl B
3J'I€KTpOHHOM BHUJIE, HpG}ICTaBJ'IeHHBIe Ha caﬁTe
https://mospolytech.ru/obuchauschimsya/biblioteka/

2. Marepuanbl Kypca NpeACTaBiI€Hbl B BUAE OJIEKTPOHHBIX 00pazoBaTEIbHBIX
pecypcoB Ha arpopme CJIO Mockosckoro [Tomurexa (LMC):

biok 1 https://online.mospolytech.ru/course/view.php?id=954
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https://urait.ru/book/mikrobiologiya-teoriya-i-praktika-589932
https://urait.ru/bcode/450147
https://urait.ru/bcode/451769
https://istina.pskgu.ru/publications/article/83975661/
https://rusneb.ru/catalog/000199_000009_009860699/
https://djvu.online/file/223xKsYkACcG4?ysclid=mmzaj2pb1g842734268
https://djvu.online/file/3yONwTAGCpsNO?ysclid=mmzak5idfq418589966
https://static-sl.insales.ru/files/1/7676/16154108/original/kletki_po_liuinu_sod_i_prim_str.pdf
https://static-sl.insales.ru/files/1/7676/16154108/original/kletki_po_liuinu_sod_i_prim_str.pdf
https://mospolytech.ru/obuchauschimsya/biblioteka/
https://online.mospolytech.ru/course/view.php?id=954

Brok 2 https://online.mospolytech.ru/course/view.php?id=3414
Bnox 3 https://online.mospolytech.ru/course/view.php?id=7771

4.4. JluueH3HOHHOE H  cBOOOIHO  pacmpocTpaHsieMoe nporpaMMHoe
ol0ecrieuenune
He npenycmorpeno

4.5. CoBpeMeHHble npodeccHOHANBHBIE 0a3bl JaHHBIX U MH(pOPMALMOHHbIE
CIIPABOYHbIE CHCTEMBI
5. Ilepeyenn pecypcoB ceTd UHTepHET, JOCTYNHBIX 17151 OCBOCHHS TN CHHUILIHHBI:

HaunmeHnoBanme Ccbuika Ha pecypce JocTynmHocTh

DJ1eKTPOHHO-0HOINOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ JloctyrHa B ceTu
Hutepuer 6e3
OrpaHUYEHUI

IPR Books https://www.iprbookshop | docrymnna B cetn
u/ Hurepuer 6e3
OTpaHUYCHUHN

IIpodeccuonanbubie 6a3bl JaHHBIX

basa naHHBIX Hay4HOU http://www.elibrary.ru JoctyrmHo
AIEKTPOHHON OMOIHMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com JoctynHo
IIOJINTEMATHYCCKAaA pe(l)epaTI/IBHO-
oubnuorpaduueckas
HHAYKOMCTPpHUYICCKAA
(bubmmomeTpuueckas) 6a3a TaHHBIX

5. MarepuajibHO-TEXHHYeCKOe obecrnedeHme

Ayautopus niist TeKIMoHHbIX 3aHsaTHil Ne 5504 (115280, r. Mocksa, yi. ABTO3aBOCKas, 1.
16 ctp. 1), o6opynoBaHHAsA: CTONBI YUeOHBIE CO CKAMbSMHU, ayAUTOPHAs JOCKA, MYJIbTUMEIUHHBIN
KOMILIIEKC (TIPOEKTOp, 9KpaH, HOyTOyK). Pabouee MecTo mpenoaaBatens: CTOM, CTYIL.

JIabopatopus kadenpbl «Xumonorex» As54046 (115280, r. MockBsa, yi. ABTO3aBOJICKas, JI.
16 ctp. 1), obopymoBaHHas: J1abOpaTOpHBIE CTOJNBI, Bechl JabopatopHbie DX-2000, Bech
npenu3nonHbie AND, xuMudeckas Moiika, JTamMmuHapHbIH Ookc baBm-01-«Jlammaap-Cx»-1,2, mkad
CYIIUILHO-CTEPUITU3AIIMOHHBIA Memmert, TuMTKa sJeKkTprudeckas jgabopatopHas Rommelsbacher
RK 501, Tepmocrar 1801BN, doroznekrpokonopumerp KDPK-2, X0n0AMIBHHUK ISl XpaHEHHS
KYJIBTYp, MUKpOocKoll Mukmen 6 — 6 IITYK, MHUKPOCKOII, OCHAIlIEHHBII KaMepol COeIMHEHHOH ¢
KOMIIBIOTEPOM, MUKPOCKOIIBI yueOHbIe 15 MTyK, CTepeoOMUKPOCKON 2 HIT., HIEHTPU(YTa, CYIINITbHbIHA
mkad, aBToknaB BK-75, aBTomaruueckue NHUMETKH, D3JEKTPUYECKHE HACOCHI JUI THIIETOK,
MarHUTHBIE MEUIAJIKH, JJAOOpaTopHast MOCyAa I POBEICHUS JTAOOPAaTOPHBIX 3aHATHH, CTEIITAXKH C
HAaY4YHOU JTUTEPATypOU.
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CryneHThl Ha 3aHATUAX OOECTeueHbl WHIUBUAYATbHBIMH MHKPOCKONAMH, aBTOMATUYECKUMU
MUIIEeTKaMU, JJabOpaTOPHON MOCYI0H, peaKTUBAMHU.

6. MCTOI[I/I‘ICCKI/IC PECKOMEHIaAIUHN

6.1. MeToauyeckue peKOMeHIAUMH JIsA MPenoaaBaTeisi N0 OPraHu3auuu

o0y4eHust
B X0ace JICKI_II/Iﬁ npenoaaBareyib U3J1ara€T U pas3biACHACT OCHOBHBIC, Han60nee CJIOKHBIC

MOHATHUSI TEMbI, a TAaKXKE CBS3aHHBIC C HEW TEOPETUYECKHE M IMPAKTHYECKHE IMPOOJIEMBI, IaeT
PEKOMEHIAlIMU HAa NPAaKTUYECKOEe WM JabOopaTOpPHOE 3aHATHE M yKa3aHHsS HA CaMOCTOSITEIbHYIO
pabory.

CryneHTaM, IpOIYCTHBILIUM 3aHATH (HE3aBUCUMO OT IPUYHMH ), HE UMEIOIINE MTUChbMEHHOTO
pEIlIeHUs 33]1a9 WM HE TIOJITOTOBUBIIKECS K TAHHOMY IMPAKTUICCKOMY 3aHSATHIO, PEKOMEHTyeTCs HEe
MO3Ke 4YeM B 2-HEJCNIBbHBINA CPOK SBUTHCS HAa KOHCYJBTAIIUIO K IMPETOJABATEII0 W OTYUTATHCS 10
TeMe, u3ydJaBiieics Ha 3ausaTir. CTYICHTHI, HE OTYUTABIIMECS 110 KOKIOW HE MPOPa00TaHHOW HMH
Ha 3aHATUSX TEME K Hadaly 3a4eTHOM CECCHH, YIYCKAIOT BO3MOXKHOCTH IMOJYYUTH TOJOKEHHBIC
0asuIbl 32 pabOTy B COOTBETCTBYIOILIEM CEMECTPE.

CTyIeHThI, MPOIMYCTUBIINE 3aHITHS W/WIM HE CIABIIME Bce JabOpaTOpHBIE PabOThI HE
JOMYyCKaTCs K dKk3aMeHy. CTyAEHT, MPOIMYCTUBIINK J1a0OpaTOpHY0 padOTy IO YBaXKUTEIbHOU
MIPUYMHE UMEET MPABO €€ 0TpadoTaTh B KOHIIE cemecTpa (He Oosiee 3 1abopaTopHBIX padoT).

6.2. MeToauueckue yKazaHusi 1Jjisl 00y4alOIIUXCS 10 OCBOCHUIO TMCUMILINHBI

Jucnunimza «O0mas Onosiorust ¥ MUKpOOHOJIOTHUs MPeAyCMaTpUBAET JIEKIIMH, CEMUHAPBI
U nabopaTopHble 3aHATHsA. M3yueHue NUCIUIUIMHBI 3aBeplIaeTcs SK3aMeHOM (2 U 3 ceMecTpsl) U
3ayeTtoM (1 cemectp). YcnemHoe u3ydeHue JUCUUIUIMHBI TpeOyeT HHTEHCUBHOM CaMOCTOSATEIbHOM
palboThl B TeUEHHE BCEro CeMecTpa, MOCEIIEHUs JIEKIUH, aKTUBHOW pabOThl Ha MPAKTUYECKUX U
1a00paTOPHBIX 3aHATUSAX, BBIIOJHEHUS YUEOHBIX 3a/JlaHUM MpenojaBaress, CaMOCTOSTEIbHBIX
3ansatuil B CZ1O, mpoxXokIeHusi MpOMEXYTOUHOIO TECTUPOBAHUS, O3HAKOMIIEHHS C OCHOBHOM M
JIOTIOJTHUTEIbHOM JIUTEPATYPOU.

[Ipy MoAroToBKE K JIEKIIMOHHBIM 3aHATUSAM CTYJEHTaM HEOOXOIMMO: Mepes odepeaHon
JeKIed Heo0X0AUMO MPOCMOTPETh MO KOHCIEKTY MaTepuall Mpeablayliel JeKuu, IpopadboTarh
matepuan B CZ1O. [Ipu 3aTpyHEeHHUSIX B BOCIPUATHN MaTepHalia CleAyeT 0OpaTUThCS K OCHOBHBIM
JIUTepaTypHeIM McTouHuKaM. Eciu pazoOparbesi B MaTepualie OnsTh HE YAaJIoCh, TO 00paTuTeCh K
JeKTopy (1Mo rpaduKy ero KOHCYJIbTAIMii) UK K MPENOAaBaTEeNI0 HA MPAKTHUYECKUX 3aHATHIX.

CemuHapsl ¥ 1a00paTOpHbIE 3aHATHS 3aBEPIIAIOT u3yueHue HauOojiee BaXHBIX TeM
yueOHOM qucturuinHabl. OHU CIyXKaT AJIs 3aKperyIeHUs H3Yy4eHHOI0 MaTepHaia, pa3BUTH YMEHUH U
HaBBIKOB JJTAOOPATOPHON TEXHUKH, MPUOOPETEHUs! OMNbITa BEIEHHsS AUCKYCCHUH, apryMEHTAallud U
3alIUThl BBIIBUTAEMBIX IOJIOKEHHH, HABBIKOB MPAKTUYECKOH pabOThl B MHUKPOOHMOJIOTMUYECKOU
nmabopaTtopui, a TakxKe JUIsl KOHTPOJIS MPENojaBaTesIeM CTETIEHH MOJTOTOBIEHHOCTH CTYJEHTOB IO
M3y4aeMOM TUCLIUIUINHE.

[Ipy moOAroTOBKE K NIPAKTHUYECKOMY/TaOOpPATOPHOMY 3aHATHUIO CTYACHTBHI HMEIOT
BO3MO>KHOCTB BOCIIOJIB30BAaThCs KOHCYJIBTALUSIMU IIPEMIOAABATEIIS.

[Tpu mMOAroTOBKE K MPaKTHYECKUM/IA00PATOPHBIM 3aHATHAM CTYAEHTaM HEOOXOIUMO:
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- IPUHOCUTH C COOOW PEKOMEHIOBAHHYIO MPEMOJaBaTeleM IUTEPaTypy K KOHKPETHOMY
3aHATUIO;

- JI0 OYEpPEeIHOT0 MPaKTUYECKOro/TadOpaTOPHOrO 3aHATHUS 10 PEKOMEHIOBAHHBIM
JUTEPATYPHBIM HCTOYHUKAM MPOpPabOTaTh TEOPETUYECKHI MaTephal, COOTBETCTBYIOIICH TEMBbI
3aHSTHS; TIOBTOPUTH MTPOBEICHHBIC HHCTPYKTAXKHU 110 TEXHUKE O€30M1aCHOCTH;

- B Havaje 3aHATUH 3aJaTh MPEMOJABATEII0 BOMPOCHI [0 MaTepUaily, BBI3BaBIIEMY
3aTPyJHEHUS B €r0 MOHUMAaHUU U OCBOCHHUH NP PEIICHUH 3a/1a4, 3aJaHHBIX [UISI CAMOCTOSATEILHOTO
peIICHNUS;

- B XO0JI€ CEMHHApa JaBaTb KOHKPCTHLBIC, YCTKHUEC OTBCTHI 11O CYIICCTBY BOIIPOCOB;

- Ha 3aHATUU NJOBOIHUTH KAXKAYIO 3aa4y 10 OKOHYATCIBbHOI'O pCHICHUA, ACMOHCTPHUPOBATH

MOHMMAaHKE NPOBEIEHHBIX PacyeToOB (aHAIN30B, CUTYaIUil), B CIy4ae 3aTpyIHEHUN 0OpamaThCs K

MpenoaBaTeto.
1. DoH/1 OLICHOYHBIX CPEICTB
7.1. MeToabl KOHTPOJIS M OLIECHMBAHUS Pe3YJIbTATOB 00yUeHHs
Tekymuii  KOHTpOJIb  yCHEBAEMOCTH M  NPOMEXKYTOYHOM  aTTECTallHU
NpenojgaBaHuu JIUCHMIUIMHBL  «OO0mas OHoJoTUST W MHUKPOOHOJIOTHS»  TPOBOJISATCA

CJICAYIOIIUM KPUTCPUIM:

- 3aIlMTa U UHIUBUAYAIbHOE OOCYKIEHHUE BBIIOJIHSAEMBIX 3TAIOB JIAOOPATOPHBIX padoT;

- IPOBEJIEHUE U TPYNIIOBOE 00CYXkIEHNUE OLINOOK, JOMYIIEHHBIX B KOHTPOJIbHBIX paboTax;

- MPOMEKYTOUHOC M HUTOroBOC TCCTUPOBAHUC B

(https://lIms.mospolytech.ru/).

CIIO Mockosckoro Ilomurexa

IlepeyeHb OLIEHOYHBIX CPEACTB MO AMCHUILIHHE «O01ass OnoJiorus u

MHMKPOOHOJIOTHSD)
HanmenoBanu [IpencraBnenue
No Kparkast xapakTeprcTHuKa OlIeHOUYHOTO
€ OLIEHOYHOT O OLICHOYHOI'O CPE/ICTBA
oC CpeacTBa
cpencTna B ®OC
KontponsHast | CpeacTBo NPOBEPKH YMEHHMI NPUMEHSATH Kommuiekr
1 pabota MOJIyYE€HHbIE 3HAHMS JJs peuleHHs 3a7ad |KOHTPOJIbHBIX 3a1aHUN
(K/P) OIIPEAEIEHHOT0 TUIIA IO TEME WM Pa3Jely 10 BapuaHTaM
Ycrabiit onpoc | CpeacTBo KOHTPOIIA, OPraHM30BaHHOE KaK Bompoc! 110
cobeceoBaHue | crienuaipHas Oecea MeNarornyeckoro
2 TeMaMm/paszenam
, paboTHHKAa ¢ OOYYaroIIMMCSi Ha TEMBI,
o . JCLIATUTMHBI
(YO) CBSI3aHHBIE C M3y4aeMOW TUCIUIUIMHOW, U
3amura CpencTtBo KOHTPOJISI YCBOEHHUS Yy4eOHOTO Bomnpocs! o
3 J1a00paTOPHBIX |(TEOPETUYECKOTO u IIPAKTHYECKOTO) TeMaM/pazenam
padot MaTepuasa, U3y4eHHOTO B X0JI€ IOJrOTOBKU THMCIUTITHHEL,
(3JD) 1 TpOBeNeHUs JIabOpaTOpHBIX paboT IO W3Y4YEHHBIM B XOJIE
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Cucrema cTaHIapTU3UPOBAHHBIX 33JaHUM,

dDoHx TeCTOBEIX

Tecr TTO3BOJISIOIIAsS ABTOMATH3UPOBATH
(T) MPOLIEAYPY HU3MEPCHUST YPOBHs 3HAHHWU H 3a/1aHUiI
YMEHHI 00yJaroIerocs.
Dk3ameHanonHa [CpeIcTBO  WUTOTOBOM  OIICHKH  CTENEHU K OMILICKT
s paboTa TOCTHIKCHHS 00YJArOIIMMHUCS TIAHUPYEMbIX
9K3aMEHAIIMOHHBIX
(utoropas pE3yNbTaTOB OOYYCHHS MO JUCIUILUIMHE Ha SUILCTOR
arrectanus) (OP) ocHoBe MHCBMEHHOM  AK3aMEHALIMOHHOM
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7.2. llkana u KPUTePUHU OLIEHUBAHUS Pe3yJIbTATOB 00yUYeHHs

IToka3aTenn

Kpurepum onennBanus

2

3

4

5

OIIK-1. Ciocoben n3yuaTh, aHATM3UPOBATH, UCTIOIB30BATh OMOJIOTHYECKUE OOBEKTHI M MPOIECCHI, OCHOBBIBASICh HA 3aKOHAX U 3aKOHOMEPHOCTSIX
MaTeMaTHYeCKUX, (PU3NUYECKUX, XUMUYECKUX U OMOJIOTHYECKUX HAayK U UX B3aUMOCBS35X

3HaeT 3aKOHBI U
3aKOHOMEPHOCTH
MaTEMATHYECKHX,
(U3HYECKUX, XUMHYCCKUX H
OMOJIOTMYECKHUX HAYK U HX
B3aUMOCBS3H

Oobyuarommiics
JIEMOHCTPHPYET MOJTHOE
OTCYTCTBHE WU
HEJIOCTAaTOYHOE
COOTBETCTBUE 3HAHUN
3aKOHOB U
3aKOHOMEPHOCTEN
MaTeMaTU4eCKuX,
(bu3NYecKux,
XUMHUYECKHUX U
OMOJIOTMYECKHUX HAYK U
UX B3aUMOCBSI3U

OO6yuaromuiics
JIEMOHCTPHUPYET HEIIOJIIHOE
COOTBETCTBUE 3HAHUNI
3aKOHOB U 3aKOHOMEPHOCTEN
MaTeMaTHYECKHUX,
($U3NYECKUX, XUMUUECKUX U
OMOJIOTMYECKUX HAYK U UX
B3aUMOCBsI3H. [JomyckaroTcs
3HAYUTENIbHbIE OILIMOKH,
IIPOSIBIIETCS
HEI0CTaTOYHOCTE 3HAHUH 110
psay NOKa3aTeseH,
00yYaroImuiicsi UCIIBITHIBAET
3HAYUTEIIbHBIE 3aTPYIHECHUS
IIPY ONIEPUPOBAHUN
3HaHUSMU IIPU UX MIEPEHOCE
Ha HOBBIE CUTYAIINH.

Obyuaromuiics
JIEMOHCTPHPYET YaCTUIHOE
COOTBETCTBUE 3HAHUI
3aKOHOB U
3aKOHOMEPHOCTEH
MaTeMaTU4eCKuX,
(U3NYECKUX, XUMUYECKUX
1 OMOJIOTMYECKUX HayK U
UX B3aUMOCBSI3U

OO0yyaromuiicss JTeMOHCTPUPYET
IIOJIHOE COOTBETCTBHE 3HAHUU
3aKOHOB U 3aKOHOMEPHOCTEM
MaTeMAaTHYECKUX, (PU3HUCCKHUX,
XUMHYECKHUX M OMOJIOTHYECKUX HAYK
U X B3aMMOCBSI3H, B TOM YHCIIE:
YPOBHU OpPTaHU3AIMU U CBOWCTBA
JKUBBIX CHCTEM;

pOJIb OUOJIOTHYECKOTO
MHOT000pa3us Kak BeIyIIEeTo
(dakTopa yCTONIMBOCTH KHUBBIX
cucteM 1 Ouochepsl B LIETIOM;
XUMHYECKYIO OpPTaHU3aIUIo;
CTpOeHHE U (DYHKIIMU KIIETKU
9yKapuOTOB U MPOKAPUOTOB;
0OMEH BEIIECTB U
MIPEBpAICHUE YHEPTHU B
KJIETKE; BOCIIPOU3BEICHUE U
YKU3HECHHBIA UK KICTKH;
pa3MHOXXEHUE U
WHIUBUAYAITBHOE Pa3BUTHE
OpPTaHU3MOB; OCHOBHEIE
TPYIIIBI )KUBBIX OPTaHU3MOB;




3aKOHOMEPHOCTH HaCJICIOBAHUS U
WU3MEHYMBOCTH; IBOJFOIIMOHHOE
YUYCHHE;

MHUKPOAIBOJIOIHIO U
MaKpO3BOJIOIHIO;

TCHETUYECKUE U IKOJIOTUIECKUE
OCHOBBI 3BOJIFOIIMH; TTOHSATHS
Oouocdepsl, MUKPOOPTaHU3MOB;
METa00IM3M MUKPOOPTaHH3MOB;
aHa’poOHOE U A3POOHOE OKUCTICHUE
Yy MUKPOOPT'aHU3MOB;

IIPOLECCHl OMOCUHTE3a U
ouoTrpancopmanyu y
MHKpPOOPTaHU3MOB;

TCHETUKY, XUMUYECKYIO
OpTaHU3aIHIo0, CTPOCHUE U
(GYHKIIMH KJIETKH 3yKapuOTOB U
POKApHOTOB;

CTPOEHHUE, COCTaB U
(bU3HOTIOTUYECKYIO POJIb KIETOYHOM
CTEHKH U IIUTOIJIa3MaTHYECKON
MeMOpaHbI;

BHYTPUKJIETOYHBIE OPTaHEIIbI;
OCHOBHBIE KJIACCHI

6uomorexyn (6enku,
HYKJICHHOBBIE KUCIIOTHI,

JUTHIBI, YTIEBOIBI), UX
Ouonoruueckue GyHKIUN

B KJIETKE;

MOJIEKYJISIPHBIE MEXaHU3MBI
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niepeiauu reHeTHYECKOM
uH(popManuy;

(oTOCHHTE3 1 XeMOCHHTES;
a30T(UKCAIHIO;

U3MEHYMBOCTh MHUKPOOPTaHH3MOB,
OCHOBBI CENICKINN
MHKPOOPTaHU3MOB,

CrnocobeH u3y4arb U aHa-
JIU3UPOBATh OMOJIOTHYE-
CKHE OOBEKTHI ¥ TIPOLIECCHI

OObyuarommiics HE
crocooeH WA B
HENOCTATOYHOM CTEIEeHHU
CHocOOeH  M3y4aTtb U
aHAJIM3UPOBATh
OHoJIOrnuecKue 00BEKTHI
W TIPOLIECCHI, TIOI0UpaTh
YCIIOBHSI H  TIPOBOJHTH
UACHTUDUKAIHIO,
BBIJICIIEHHE
KYJIbTUBUPOBAHHE
MHUKPOOPTaHU3MOB
paboratb Ha
MHKPOCKOTIC, B TOM
YHUCJIE C UMMEPCHUEH;
TOTOBUTh  ITUTATEIIbHBIE
cpenbl paboratb c
YUCTBIMA  KYJbTYpaMu
MHUKPOOPTaHU3MOB

OO6yuaromuiics
JIEMOHCTPUPYET HEITOIHOE
COOTBETCTBUE  TpPEOOBAaHUAIM
CIIOCOOHOCTH  M3Y4YaTh u
aHAITM3UPOBATh
Ouojoruyeckue OOBEKTHI U
IpoIecChl, B TOM YHUCIIE:
0 I0MpaTh YCIIOBUS u
MIPOBOJINTH HUICHTH(HUKAITHIO,
BBIJICIICHUC
KYJIbTUBUPOBAHUE
MUKPOOPTaHU3MOB
paboTaTh Ha MHUKPOCKOIIE, B
TOM YHUCIIE C UMMEpPCHUei;
TOTOBHTH MMATATEILHEIE
cpezbl

paboTath ¢ YUCTHIMU
KYJbTYpaMH
MHUKPOOPTaHU3MOB

OO0yyaromuiics 1eMOHCTPH-
pYyeT 4acCTUYHOE COOTBET-
CTBUE TPEOOBAHUSAM CIIO-
COOHOCTH M3y4YaTh U aHa-
JU3UPOBATh OMOJIOTHYE-
CKHe O0BEKTHI U MPOLECCHI

OO0yyaromuiicss JTEMOHCTPUPYET
MIOJITHOE COOTBETCTBUE TPEOOBAHUSAM
CIIOCOOHOCTH M3y4yaTh WM aHaIU3U-
pOBaTh OMOJIOTHUYECKHE OOBEKTHI 1
npoiieccbl. CBOOOIHO onepupyer
NpUOOPETEHHBIMU YMEHUSIMH, TIPH-
MEHSIET X B CUTYAIUSIX MTOBBIIICH-
HOM CIIOJKHOCTH.
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Biiazgeer HaBBIKaMU UCIIOMb-
30BaHMs B MPO(ECCHOHAIb-
HOH IEeATENHHOCTH OHOJIO-
THYECKUX 0OBEKTOB H IIPO-
I[ECCOB

OO6yuaromuiicst He BJa-
JIeeT UM B HEJOCTaTOU-
HOH CTEICHU BlIaAceT
HaBBIKAMM HCIIOJIb30Ba-
HUS B IpoheccCHoHalIb-
HOM esATeNbHOCTH OHO-
JIOTUYECKUX O0OBEKTOB U
MPOIIECCOB, B TOM YHCIIC
npruemMamMu paboThl €
MHKPOOPTaHU3MaMH;
MeToAaMu
KOJMYECTBEHHOTO y4eTa
MHUKPOOPTaHU3MOB
METOIaMU
MIPUTOTOBJICHUS U
OKpAaITUBaHUs
MperapaToB
MHUKPOOPTaHU3MOB
MeToAaMu
UACHTU(UKAITUU
MHUKPOOPTaHU3MOB
MpaBUJIaMU O€30MacHOMN
paboTHI B
MHUKPOOHOIOTHYECKON
nabopaTopuu

OOyuarommiics BiaaeeT
HaBBIKAMH MCIIOJb30BaHUs B
npodeCCHOHATTEHON
JICATCIIBHOCTH
OMOJOTHYECKUX 00BEKTOB U
IIPOLIECCOB, HO JIOIYCKAOTCS
3HAYUTEIbHBIC OIIMOKH,
IIPOSIBIISICTCS
HEJIOCTATOYHOCTh BJIaJICHUS
HaBBIKAMHU T10 PSTY
nokazatresneit. O0ydaroniuiics
UCIBITBIBACT 3HAYNTEIIbHBIE
3aTpyaHEHUS TIPU
IIPUMEHECHHUN HABBIKOB B
HOBBIX CHUTYaI[HsX.

OO0yyaroImuiicst 9aCTUYHO
BJIa/IeeT HaBBIKAMHU
WCIIO0Ib30BaHUS B
npodeccuoHaIbHON
JESTeNIbHOCTH
OHOJOrMYeCKUX 0O0BEKTOB
Y MIPOIIECCOB, HO
JOITYCKAIOTCS
HE3HAYUTEIbHBIE OIINOKH,
HETOYHOCTH, 3aTPYAHECHUS
pU aHATUTUYECKUX
orepanusx, mepeHoce
YMEHUH Ha HOBBIE,

HECTAHAAPTHBIC CUTYalluH.

OOyuaromuiicst B IOJIHOM 00BbeMe
BJIaJICET HABBIKAMH UCITOJIb30BaHM
B PO eCCUOHATTBHOMN eI TEeIbHOCTH
OMOJIOTUYECKHUX 00BEKTOB U
IPOIIECCOB, CBOOOTHO MPUMEHSIET
MOJTyYCHHBIC HABBIKU B CHUTYAIUIX
MMOBBIIIICHHOM CII0KHOCTH.

IToka3aTenn

Kpurepun ouennBanuns

4
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OIIK-7. CnocoGeH MpoBOIUTh IKCIIEPUMEHTAIbHbIE UCCIIEA0BAHMS U UCIIBITAHUS 110 3aJaHHON METOMKE, HAOII0eHNs U U3MEepeHus1, 00pabaThiBaTh U
MHTEPIPETHPOBATH IKCIIEPUMEHTAIbHBIC JaHHbIE, IPUMEHSISI MaTeMaTH4YecKue, pusnueckue, (PU3NKO-XUMUIECKHE, XUMHUUECKUE, OMOIOTUYEeCKHe,
MHUKPOOHOIOTUYECKHE METOIBI

3HaeT 0a30BEIC
MaTeMaTHYECKHE,
¢busnveckue, GU3NKO-
XUMHYECKHE, XUMUYECKHE,
OHOJIOTHYECKHE,
MHKPOOHOJIOIHYCCKHUE
METO/IbI, TPUMECHSIEMBIC B
OMOTEXHOJIOTUH

OO0yuaromuiics
JIEMOHCTPHPYET MOJIHOE
OTCYTCTBHEC WU
HEJIOCTATOYHOE
COOTBETCTBHEC 3HAHUU
0a30BBIX
MaTeMaTHYECKUX,
dbuznveckue, GU3MKO-
XAMHYECKHX,
XUMHYECKHX,
OHOJIOrMYECKHX,
MHKPOOHOIOIHYECKHX
METOJIOB, IPUMEHSIEMBIX
B OMOTEXHOJIOTUU

OO6yuarouiics
JIEMOHCTPHUPYET HEMOJHOE
COOTBETCTBUEC 3HAHUM
0a30BBIX MATEMATHYECKHUX,
dusnueckue, pusnKo-
XUMHYECKUX, XUMHUYECKHX,
OHOJIOTHYECKUX,
MHUKPOOHOIOIHYESCKIX
METOJIOB, IPUMEHSIEMBIX B
OHMOTEXHOJIOTUH.
JlomyckaroTcsi 3SHaYUTEIIbHBIC
OINOKH, MPOSBIISCTCS
HEJIOCTaTOYHOCTE 3HAHWM, 110
psAy ToKa3aTelneH,
00yJarouuics UCIIBITHIBACT
3HAYUTENbHbIE 3aTPYIHEHUS
P ONIEPUPOBAHUH
3HAHUSAMU TIPU UX TIEpEeHOCce
Ha HOBBIC CHTYAIIHH.

OO0yyaromuiicst
JIEMOHCTPHPYET YaCTUIHOE
COOTBETCTBHUE 3HAHUU
0a30BBIX MATEMATHYECKHX,
¢busnyeckne, GU3NKO-
XAMHYECKUX, XUMHYECKHX,
OMOJIOTHYECKHUX,
MHUKPOOHOJIOTHYECKIX
METOJIOB, IPUMEHSIEMBIX B
OMOTEXHOJIOTHH, HO
JIOITYCKAFOTCS
HE3HAYUTEIbHBIE OITHOKH,
HETOYHOCTH, 3aTPYAHCHHUS
P aHATUTUYECKUX
OTIepaInsX.

OO0yuaromuiics
JIEMOHCTPHUPYET MOJTHOE
COOTBETCTBUE CIIEAYIOIINX 3HAHUN
0a30BBIX MAaTEMaTHYECKHUX,
puznyeckue, PU3NKO-XMMUYECKUX,
XMMHYECKHUX, OMOJIOTHUECKHX,
MHUKPOOHOJIOTHIECKAX METOJIOB,
IPUMEHSAEMBIX B OMOTEXHOJIOTHH,
CBOOOJTHO OTIepHUPYET
NpUOOPETEHHBIMH 3HAHUSMH

Brnaneetr ocHOBHBIMHU
METOdaMH
AKCIIEPUMEHTAITBHBIX
HUCCIIEIOBAHUN U
HUCIBITAaHUHN B
OHMOTEXHOJIOTUH

OObyuatommiics
JIEMOHCTPHUPYET MOJTHOE
OTCYTCTBHE BJIaJCHUS
WA HEJIOCTATOYHOE
BJIaJICHHE OCHOBHBIMHU
METO/IaMH
OKCIICPUMCHTAJIbHBIX

OO6yuaromuiics
JIEMOHCTPHUPYET HEMOJIHBIN
HaBBIK BJIQACHUS OCHOBHLIMHA
METOdaMH
AKCIIEPUMEHTAITLHBIX
HCCIICIOBAHUIN U NUCIIBITAHUN
B OMOTEXHOJIOTHH.

OO6yuaromuiics
JIEMOHCTPUPYET YaCTUYHBIN
HaBBIK BIIaJeHUMN
OCHOBHBLIMH METOJaMH
SKCHEPUMEHTAIBHBIX
HCCIIeAOBaHU U
HUCHOBITAaHUN B

OO0yyaromuiicss JTEMOHCTPUPYET
MOJIHBIN HaBBIK BIaJCHUN
OCHOBHBIMH METOJIaMHU
SKCHEPUMEHTAIBHBIX UCCIIET0BAHUI
M UCHBITAHUHN B OMOTEXHOIOTHH.
CBobogHO omepupyer
npUOOPETEHHBIMU YMEHHSIMH,
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HUCCIIEIOBAHUN U
HUCHBITAaHUHU B
OMOTEXHOIOTUH

JomyckaroTcs 3HaYuTENbHbIE
OIIMOKHU, MPOSIBISIETCS
HEJ0CTAaTOYHOCTh YMEHUM, 110
pAly IOKa3aTesen,
00yJarouuics UCIIBIThIBACT
3HAYUTEIIbHbIC 3aTPyIHEHUS
IIPU ONIEPUPOBAHUU
YMEHHSIMH MPU UX MIEPEHOCE
Ha HOBBIE CUTYallUH

OMOTEXHOJIOTUH. Y MCHUS
OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAYUTEIIbHBIE OLINOKH,
HETOYHOCTH, 3aTPyTHECHUS
MIPY AaHATTUTHYECKUX
oTepalusx, MepeHoce
YMEHUH Ha HOBBIE,
HECTaHJIaPTHHIE CUTYAIUH.

MPUMEHSIET UX B CUTYaIUsAX
MOBBIIIEHHOU CJIOYKHOCTH.

I'oToB 1O 3a7aHHOM
METOJIMKE MTPOBOJIUThH
AKCIICPUMCHTAIbHBIC
UCCIICIOBAHMSI U
WCIIBITAHUS, HAOITIOICHUS U
U3MepeHus, o0pabaThIBaTh
Y UHTEPIIPETHPOBATH

OOyuaromuiics He TOTOB
10 3aJaHHOH METOAUKE
MIPOBOUTH
AKCIIEPUMECHTAJILHBIC
HCCIIEI0BaHUS U
HCIBITaHUA, HAOTI0AECHHUS
Y U3MEPEHUS,

OO0yyaronuiicst He B TOJTHOM
00BEMeE roTOoB 10 3aJaHHOM
METOJIUKE MTPOBOAUTH
AKCIIEPUMEHTAJIbHbBIC
HCCIICIOBAHUS U UCIIBITAHMUS,
HaOIIOJICHUS U U3MEPCHUSI,
0o0pabaThIBaTh U

OO0yyaromuiicst 4aCTUYHO
TrOTOB MO 3aJaHHON
METO/IMKE TTPOBOIUTH
IKCIIEPUMCHTAJILHBIC
HCCIICIOBAHUS U
HCIBITAaHM, HAOIIONIEHUS U
nu3MepeHus, 00pabaTsIBaTh

OO0yyaromuiics B MOJHOM 00beMe
rOTOB I10 3aIaHHON METOIUKE
MIPOBOJIMTH IKCIICPUMEHTATILHBIC
HCCIIEIOBAHUS U UCIIBITAHUS,
HAOJII0JIEHUS U U3MEPEHUS,
00pa0aThIBaTh U HHTEPIIPETUPOBATH
IKCIIEPUMEHTAIILHBIC JTAaHHBIC,

AKCIIEPUMEHTAIIbHBIE o0pabaTtbIBaTh U WUHTEPIPETUPOBATH Y UHTEpPIIPETUPOBATH CBOOOJTHO IPUMEHSET MOJyYeHHbIE
JTaHHBIE MHTEPIPETUPOBATH AKCIIEpUMEHTAIIbHbIE JKCIEPUMEHTAIbHbBIE HaBBbIKU B CUTYaIUSIX MOBBILICHHON
JKCIIEPUMEHTAJIbHBIE na"Hble. OOyuaronmiics JTaHHBIE, HO JOIyCKAKTCs CJIO’KHOCTH.
JTaHHbIE UCIBITHIBACT 3HAUNTENIbHbIE | HE3HAUUTEIbHbIE OLINOKH,
3aTpyJHEHUS NIpU HETOYHOCTH, 3aTPYAHECHHUS
IIPUMEHEHNUN HaBBIKOB B MIPU AHATTUTHYECKUX
HOBBIX CUTYyalUsX. olepaunusx, epeHoce
YMEHUI Ha HOBBIE,
HECTAHJIapPTHHIE CUTYallUH.
Kpurepun ouennBanuns
Iloxka3arenn
2 3 4 5
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IIK-6. CiocobeH mpoBOAUTH OMOTEXHOIOTHYECKHUE POLECCHI C UCMOIB30BAHUEM KYJIBTYP MUKPOOPTaHU3MOB, KJIETOYHBIX KYJIbTYP PACTCHUN U

KUBOTHBIX
3HaeT METO/Ibl TOTYyYECHUS OO0yuaromuiics OO6yuaromuiics OO6yuaromuiics OO0yyaromuiicst 1IeMOHCTPUPYET
MPOJYKTOB OMOTEXHOJIOTHH; | IEMOHCTPUPYET MOJHOE | JEMOHCTPUPYET HEMOIHOE JEMOHCTPUPYET YACTUYHOE | MOJIHOE COOTBETCTBUE CIECTYIOIIUX
CHOCOOBI KyJIbTUBUPOBAHUS | OTCYTCTBHE WU COOTBETCTBUE 3HAHUI COOTBETCTBHUE 3HAHUM 3HAHUI CTIOCOOOB KYJIbTUBUPOBAHHUSI
MHUKpPOOPTaHW3MOB; IPaBUjIa | HEJOCTATOYHOE CIoCcO0OB KyJTbTUBUPOBAHUS | CIIOCOOOB MUKPOOPTraHU3MOB, CBOOOIHO

JKCIUTyaTaluu COOTBETCTBHUE 3HAHUU MUKPOOPIaHHU3MOB. KYJIbTHBUPOBAHUS IIPUMEHSET ITOJIy4CHHBIC HaBBIKU B
OHMOTEXHOJIOIMYECKOTO croco0oB Jlonyckarorcs 3HaUNTENbHBIE | MUKPOOPTraHU3MOB, HO CUTYaLUX IOBBIILIEHHOU
000pyIOBaHUS; METOIBI KYJIbTUBUPOBaHUS OIIMOKH, IPOSIBIISETCS JIOITYCKAOTCS CJIO’KHOCTH.

¢bubTpanuy, cenapammi, MHUKPOOPIaHU3MOB HE/I0CTaTOYHOCTh 3HAHHM, 10 | HE3HAUUTEJIbHbIE OLIMOKHY,

HEHTPU(YTHPOBAHHS, psLy MoKas3aTeneu, HETOYHOCTH, 3aTPyIHEHUS

OTCTauBaHUsA, QJIOTALUU 00y4aroIuics UCIIBITBIBAECT | IPU aHATUTUYECKUX

WJIM KOAryJsIUu; 3HAYUTEIIBHBIC 3aTPYJHEHUS | OIepalusX, [IepeHoce

XUMHYECKHE U IIPU ONIEPUPOBAHUHU YMEHHI Ha HOBBIE,

OMOXMMHUYECKHE METOIBI 3HAHUSAMU IIPU UX [IEPEHOCE | HECTAHJIAPTHBIE CUTYallUN

OUYUCTKHU NPOAYKTA; Ha HOBBIE CUTYyallUH.

TpeOOBaHUs OXpaHbl TPYA;

TEXHOJIOTUYECKHE

MHCTPYKLUU 10

npounsBoJcTBy bAB

YMeer npou3BOIUTH OOyuaromuiics OOyuaromuiics OOyuaromuiics OOyuarouuiics 1eMOHCTPUPYET
paloThI IO Pa3MHOXKEHUIO U | JEMOHCTPUPYET IOJTHOE | IEMOHCTPUPYET HETIOJIHOE JEMOHCTPUPYET YACTUYHOE | IIOJIHOE COOTBETCTBUE
BBIPAIIMBAHUIO IIOCEBHOIO | OTCYTCTBHE MIIU COOTBETCTBUE YMEHUI COOTBETCTBUE YMEHMH MPOU3BOAUTH pabOTHI IO
MaTepuana Jus HEJ0CTaTOYHOE HIPOU3BOAUTH PAOOTHI 1O YMEHHH TPOU3BOIUTH Pa3MHOXKEHHUIO U
OMOTEXHOJIOTMYECKOTO COOTBETCTBHE Pa3MHOKEHUIO U paboThI 10 Pa3MHOKEHUIO | BBIPAIMBAHUIO TIOCEBHOTO
npouecca noinydenust bAB; | ymeHuit npou3BoauTh BBIPAILUBAHUIO [I0OCEBHOTO Y BBIPAIIMBAHUIO MaTepuaia Juist

MIPOU3BOJIUTH OTOOP paboThI 1O MaTepuana Just IIOCEBHOI0 MaTepualia Uil | OMOTEXHOJOTHYECKOIO Mpoliecca;

00pa3LoB KyJIbTYpaIbHON
JKUJIKOCTH JIJIS

Pa3sMHOXEHUIO U

OMOTEXHOJIOTUIECKOTO
npoIiecca; MPOU3BOIUTh

OMOTEXHOJIOTUYECKOTO
mpoliecca; IpOU3BOIUTh

MIPOU3BOIUTH OTOOP 00pa3IoB
KYJbTYPaJIbHOM KUIAKOCTH JUIS
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OMOXMMHUYECKOTO U
MHKPOOHOIOTHYECKOTO
KOHTPOJISI; OCYIIECTBIISATh
pasJelieHre KyJIbTypaabHOM
JKHIKOCTH X OMOMAacCChI
Pa3IMYHBIMH METO/IAMU;

BBIPAIIBAHUIO
MIOCEBHOT'O MaTepuaa
TSt
OMOTEXHOJIOTMYECKOTO
nporecca; MpOu3BOANUTh
otOop oOpasioB

oTO0p 00pa3ioB
KYJIBTYPQJIbHOM KUIKOCTH
JUIS MUKPOOHOJIOTUYECKOTO
KOHTpoJIs. JlomyckaroTes
3HAYUTEILHBIC OIIMOKH,
MIPOSIBIISICTCS

otbop 00pa3ioB
KYJbTYPaJIbHON YKHUKOCTH
JUTSE MUKPOOHOJIOTHIECKOTO
KOHTPOJIS

MI/IKpO6I/IOJ'IOFI/I‘ICCKOl"O KOHTPOJIA,
CBO6OI[HO IIPUMCEHACT IIOJTYYCHHBIC
HAaBBIKH B CUTYyallUAX MOBHIIICHHOM
CJIOXKHOCTH.

MIPOU3BOIUTH PAOOTHI 11O KYJbTYpaJIbHON HEJIOCTaTOYHOCTh 3HAHMM, 11O

pa3pyILICHHUIO KJIETOYHON AKUIKOCTHU JJIs psny MmoKaszaTenei,

000JIOYKH ¥ BBIICTICHUIO MHUKPOOHOIOTHYECKOTO 00yJarouuics UCIIBITHIBACT

LIEJIEBOTO MTPOJIYKTa KOHTPOJIS 3HAUYUTEIIbHBIE 3aTPYIHEHUS

OMOTEXHOJIOTUIECKOTO MIpY ONIEPUPOBAHUU

MIPOU3BOJICTBA; NIPUMEHSATH 3HaHUSAMU IIPU UX NIEPEHOCE

SKCTPaKIIMOHHBIE U Ha HOBBIE€ CUTYaIIUH.

MOHOOOMEHHBIE METOBI JUIS

OYKCTKH LIEJIEBOTO

MIPOIYKTa

OMOTEXHOJIOTMYECKOTO

MIPOU3BOJCTBA OT

npumMeceii; odecrneunBarhb

BBIIIOJIHEHUE TIPOLIECCOB

TPaHyJIUPOBaHUS,

JIpaXKUPOBAHUSA U

Ta0JIETUPOBAHKS TOTOBOU

MPOIYKIIUN

Bnaneer meronamu Obyuatommiics OO6yuaromuiics OO6yuaromuiics OO0yyaromuiicss JTEMOHCTPUPYET
KyJIbTUBUPOBAHUS JEMOHCTPUPYET IOJIHOE | AEMOHCTPUPYET HETOJIHOE JEMOHCTPUPYET YaCTUYHOE | MOJIHOE BJIAJICHUE METOJAMHU
MHKPOOPTaHU3MOB- OTCYTCTBHUE BJIQJICHUSA BJIaJICHHE METOAaMU BJIAJICHUE METOJaMU KYJbTUBHPOBAHUS

MNpOAYLHCHTOB, KIICTOYHBIX
KYJIBbTYP )XUBOTHBIX U

NI HEAOCTATOYHOC
BJIaJJCHUEC METOJaMH

KYJIbTUBUPOBaHUS
MHUKPOOPTraHU3MOB-

KYJIbTUBUPOBAHUS
MHKPOOPTraHU3MOB-

MUKPOOPTaHU3MOB-IIPOAYLCHTOB,
CBO6OJIHO OPUMCHSCT ITOJTYUYCHHBIC
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pacTeHuii; cenapamuu
KYJIbTypalIbHOU KUJAKOCTH
Ouromacchel 11 IPOBEICHUS
OMOTEXHOJIOTMYECKOTO
nporiecca; BbIISICHUS
poAyKTa OMOCUHTE3a U
MIPOBE/ICHUE OYHUCTKHU U
KOHIICHTPHUPOBAHMSI,
MOJTyYEeHUS TOTOBOM (POPMBI
(epMEHTHBIX IIPEnapaToB,
IIPOOUOTHUKOB,
MPeOUOTHKOB,
JIEKapCTBEHHBIX CPEJICTB,
BaKIIMH, OM0yn00peHuit

KYJIbTUBUPOBAHUS
MHUKpPOOPraHU3MOB-
MPOJYLIEHTOB

npoayueHTos. Jlomyckatores
3HAYUTENIbHbIE OIIUOKH,
[POSIBIIAETCA
HEJ0CTAaTOYHOCTh 3HAHMUIA, 110
pAly IOKa3aTeseu,
00y4aroIuicss UCTIBITHIBAET
SHAYUTCJIbHBIC 3aTPYAHCHHUA
[IPHU ONIEPUPOBAHUU
SHAHWSAMU IIPU UX TIEPCHOCE
Ha HOBBIE CUTYAIIHH.

MPOJIYIICHTOB, HO
JIOITYCKAIOTCS
HE3HAYUTEIIbHBIE OITHOKH,
HETOYHOCTH, 3aTPyTHECHUS
MIPY AaHATTUTHYECKUX
oTepalusx, MepeHoce
YMEHHI Ha HOBBIE,

HECTAHAAPTHBIC CUTYalluU.

HAaBbIKH B CUTYallHUAX MTOBBLIIIEHHOM
CJIOKHOCTH.
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7.3.  OueHo4YHbIE CPeACTBA

7.3.01. Texymuuii KOHTPOJIb
TGKYHIHﬁ KOHTPOJIb 3HAHUK 06y11a}01111/1xca B (l)OpMe OK3aM€HaA, 3a4CTa IMPOBOAUTCA IO PE3YJIbTaTaM BBIIIOJHCHUSA BCEX
BUIOB yueOHOH paboThl, NPEAyCMOTPEHHBIX Y4YeOHBIM TIJIAHOM TI0 JAaHHOW JIUCHMIUIMHE (MOAYNIO), TPU 3TOM
YUYUTBIBAIOTCA PE3YJbTaTbl TEKYLICTO KOHTPOJIA YCIICBAEMOCTH B TEUCHUE CEMECTpaA. OHeHKa CTCIICHU OOCTHXKCHUA
00yJalomMMICS TUIAHUPYEMBIX PEe3yNbTaTOB OOY4YeHHs] 1O TUCIHIUINHE (MOJYIIO) TPOBOAHUTCA IPETofaBaTelieM,
BCAYIIUM 3aHATHA 110 JUCHUIUINHE (MOI[yJ'IIO) METOAOM SKCHCpTHOfI OLICHKH.

7.3.02. TIpoMexxyTouHasi aTTeCTAIHS
IIIxansl OLICHMBAHUA PE3YJIBTATOB IPOMEKYTOYHOM aTTECTALIUU U UX OIUCAHUE:

dopmMa NPOMeKYTOYHOM aTTECTALMHU: IK3aMEeH

[TpomexyrouHas arrecranus oOydarommxcs B ¢opme dk3amena (1 u 3 cemectpsl) u 3auera (2
CeMEeCTp) MPOBOAUTCS IO PE3yJIbTaTaM BBHIMOJHEHHS BCEX BUAOB Y4eOHOH pabOTHI, MPEIyCMOTPEHHBIX
y4eOHBIM IUIAHOM MO JAHHOW TUCHMIUIMHE (MOJIYJIIO), IPU 3TOM YYMTBHIBAIOTCS PE3YJIbTaThl TEKYILEIro
KOHTpOJISl yCHEBAaeMOCTH B TeueHHe cemecTpa. OIlleHKa CTeNeHW JOCTHXKEHUS OOy4yaroluMUCs
IUTAHUPYEMBIX PE3yJIbTaTOB 00yUeHUsI 0 JUCUUILIMHE (MOJYIII0) IPOBOAMTCS MIPEIO1aBaTeNIeM, BEAyILIUM
3aHATHUS 1O JUCHUIUIMHE (MOAYIIO), METOAOM 3KCIEPTHOM olieHKU miu myteM TectupoBanus B CJ1O. 1o
UTOTaM IPOMEXYTOYHOM aTrTecTaluu MO AWCHUIUIMHE (MOJYIIO0) BBICTABISETCS OLIEHKA «OTIMYHOM,
«XOpOILIO», «yIOBIECTBOPUTEIBHO» I «HEYAOBIETBOPUTEIbHO» (1 M 3 cemMecTphl) WU «3aUTEHO», «HE
3adTen» (2 cemectp).

K npomexxyTouHo# aTTecTanuu JoMyCKatTCs TOJIBKO CTY/I€HTHI, BBIITOJIHUBILINE BCE BUJIbI yUeOHOM
paboThI, MpeycMOTpEHHBIE pabouei mporpaMmoii o aucuuIuiie «O01mas OuoIorust 1 MUKPOOHOJIOTUS»
(MO TPOMEKYTOUHBIH KOHTPOJIb (KOHTPOJIbHBIE PA0OTHI), BHIMOJHIIN U 3alIUTUINA Ja0OpaTOpHbIE
paboThI).

[Ikana oneHuBaHUA Onucanune

BemonHensl  Bce  BUAbl  ydueOHOW  paboTHI,
MPEyCMOTPEHHBIE y4eOHBIM TIJTAHOM. Crynent
JEMOHCTPUPYET COOTBETCTBME 3HAHUM, yYMEHUM, HaBBIKOB
MPUBEICHHBIM B TaOJMWIax TIOKa3aTeled, OIepupyer
MPUOOPETEHHBIMH  3HAHUSMH, YMEHUSMH, HAaBBIKAMU,
MPUMEHSIET UX B CUTYallUsAX MOBBILIEHHOW cloXHOCTH. [lpn
9TOM MOTYT OBITh JIONMYIIEHbl HE3HAYUTEIbHBIE OLIMOKH,
HETOYHOCTHU, 3aTPyJHEHUS NPU AHAJTUTHUUECKUX OIeparusx,
IIEpEeHOCE 3HAaHMM W YMEHMIl Ha HOBBIE, HECTaHJAPTHbIE
CUTYalHH.

OTIu4YHO
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Xopoiio

Beimonnenst  Bce  BuUABl  y4eOHOW  paboTshl,
MPEAYCMOTPEHHBIE yueOHBIM IIJIAHOM. Crynent
JEMOHCTPUPYET YACTUYHOE COOTBETCTBUE 3HAHWM, YMEHHI,
HaBBIKOB MPUBEICHHBIM B TaOIMIaX MMOKa3aTeseii, onepupyer
pUOOpPETEHHBIMU 3HAHUAMU, HO JIOITYCKa0TCA
HE3HAYUTENIbHbIE OIIMOKH, HETOUYHOCTU MPU AHATUTHUECKUX
OnepanmsxX, 3aTPYAHIETCS IIPU IIEPEHOCE YMEHUN HA HOBBIE,
HECTaHJIapTHBIE CUTYaLUU.

y,[[OBJ'I@TBOpI/ITeJ'IBHO

Beimonnenst Bce  BuUABl  y4eOHOW  paboTshl,
IIPEyCMOTPEHHbIE y4eOHBIM IUIAHOM. CryneHt
JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUM, YMEHHI,
HaBBIKOB MPUBEJICHHBIM B TA0JIUIAX MOKa3aTeleH, Onepupyer
MPUOOPETEHHBIMU 3HAHUSMH, JIOMYCKAIOTCS 3HAYUTEIbHBIC
OLIMOKM, HETOYHOCTH MpPU AaHAJIUTUYECKUX OIEepalusX,
WCIIBITHIBAET 3HAUYUTEIIbHBIE 3aTPYAHSIETCS IPU PUMEHEHUN
HAaBbIKOB B HOBBIX CUTYalLIUsIX

HeynosnerBopurennsHo

He BbmonmHeH oauH wiu OoJjiee BUIOB y4eOHOU
paboThl, MNPEIYCMOTPEHHBIX Y4eOHbIM IIaHOM. CTyIeHT
JEMOHCTPHUPYET HEMOJHOE COOTBETCTBUE 3HAHWUN, YMEHHI,
HaBBIKOB  TMPUBEACHHBIM B  TaONuIlax  TOKa3aTeleH,
JIOMYCKAIOTCS ~ 3HAUUTENbHbIE  OIIMOKU,  MPOSBISETCS
OTCYTCTBUE 3HAHUMW, YMEHUH, HABBIKOB T10 PsIy TTOKa3aTeleH,
CTYJIEHT WCHBITHIBAET 3HAYUTEIbHBIE 3aTPYAHEHUS IpU
OTIEpUPOBAHUU 3HAHUSMU U YMEHUSIMH TIPH MX MEpEeHOCe Ha
HOBBIE CUTYallHUH.

3auTeHo

BremonHensl  Bce  BuUOBl  y4eOHOU  paboThI,
MPEyCMOTPEHHBIE y4eOHBIM TIJTAHOM. Crynent
JEMOHCTPUPYET COOTBETCTBUE 3HAHUW, YMEHHUW, HaBBIKOB
MPUBEICEHHBIM B  TaOJMWIax TIOKa3aTeled, OoInepupyer
NPUOOPETEHHBIMH  3HAHUSMH, YMEHUSMH, HAaBBIKAMU,
MPUMEHSET UX B CUTYallUsIX MOBBIIIEHHON clokHOCTU. [Ipn
9TOM MOTYT OBITh JOMYIIEHbl HE3HAYUTENbHBIE OIIUOKH,
HETOYHOCTHU, 3aTPYAHEHUS MPU AHATUTHYECKUX OIEpaIUsX,
MepeHoce 3HAaHMM M YMEHUW Ha HOBBIC, HECTaHIApTHbIC
CUTYaIIUH.

He 3auteno

He BbimonHeH oauH wuiau Oojiee BUAOB y4eOHOI
paboThl, TPETyCMOTPEHHBIX Yy4yeOHbIM TIaHOM. CTyaeHT
JEMOHCTPUPYET HEIOJIHOE COOTBETCTBUE 3HAHUN, YMEHUH,
HaBbIKOB  TNPUBEJEHHBIM B  TaOnauIax  moKa3aTesew,
JIOMYCKAIOTCS ~ 3HAUMUTENIbHBIE  OIIMOKH,  MPOSBIISIETCS
OTCYTCTBHE 3HAHUM, YMEHUH, HABBIKOB 110 PsIy TIOKa3aTelen,
CTYJEHT HCHBITBIBAET 3HAUYUTEIbHBIE 3aTPyJHEHUS IIpU
OTIEpUPOBAHUHU 3HAHUSMHU U YMEHHUSAMHU MPH UX MEpPEHOoce Ha
HOBBIE CUTYallUN.
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IIpuMepHbIe BAPHAHTHI KOHTPOJIbHBIX PadoT:

Bonpocwr k konmpoavhvim pabomam no pasoeny « Oowas o6uonrozusy

YpoBHU OpraHU3allK )KUBOW MaTepun
Kputepun xuznu

Konnenuus xuBoro mupa Kapna Béze
buononumeps! kietkn. OCHOBHBIE (YHKITUN

CpaBHUTENIbHbBIE XapAKTEPUCTUKN CTPOEHUS KIETOK MPOKApUOTOB U 3YKAPHOTOB
BHyTpHuKI€TOUHBIE KOMIIOHEHTHI KJIETOK 3YKapHOT

I'maponu3 nonucaxapunoB. Monocaxapuabl. ['moko3a, pubo3a, ae3oxcupubosa u np. Poib B
KJIETKE

8. OCHOBHBbIE THIIbI 3aIIACHBIX BEILECTB B KIIETKE

9. Ponp munmnoB B kietke, Tpuriuinepuas, HesamMeHnMbIe KUPHBIE KUCIOTHI

10. ®ochomununer. Ctpoenue. OCHOBHBIE (PYHKIIUHN B KIETKE

11. Tluc- u TpaHC >KUpbI

12. O6mas dpopmyna amuHOKUCHOT. [IpoTenHorenHble aMMHOKUCIOTHL. CBolicTBa. DyHKIMU
13. OnTHueckue M30Mephl AMUHOKHCIIOT

14. Cepocopaeprkaiue aMUHOKUCIOTHL. Posib B 0OpazoBanum Oenka

15. Crpyxkrypa Genka (nepsuurnas, emopuynas)

16. ®ynkuuu 6€1IKOB

17. enarypauus u peHaTypanus Oenka

18. depmenTsl. OcHOBHBIE KJIacChl. 3HaUCHHE (PEPMEHTOB

19. Mopenu B3auMonencTBUs (hepMeHT- cyocTpar

20. TIpaBumna Yapradda

21. TlonumepHbIEe HYKIEHHOBBIE KUCIOTHI. CTPYKTYpHBIE pa3inyMs

22. Otkpoitne ®Opencuca Kpuka u J[xeiiMca YoTrcona

23. KommieMeHTapHOCTh HYKJICOTHI0B U €€ CIEICTBHS

24. VYpoBHHM perynauus cuHTte3a Oenka. Jlokanuszanus B KIETKe,

25. Cunre3 MPHK, TPHK. Ponb B kiteTke

26. IlepeBectn 1 HaHOMETp B METPHI

27. Metoapl HCCIen0BaHus B OMOJIOTHA

28. I'paHMHBI KHU3HU

29. JloMeHBI )KMBOTO MHpa

30. DnemeHTsI, coiepKalIrecs: B KHUBBIX CHCTeMaX. BHOTeHHBIE AJIeMEHTHI

31. OtkpsiTie kineTkn. CoBpeMeHHast KIETOYHAs TEOPHs

32. IlpuHIMT KOMIApTMEHTAIK3AIMHA B )KUBOW TIPUPOJIE

33. YrneBoJbl; MOHOCAXapUabl, JUCaXapuabl, MOJUcaxapusl (IPUBECTH MPUMEPHI) - UX CTPOCHUE
ux ¢yHKmA. [IpupogHbie cCTEpeon30Mepsl caxapoB

34. OCHOBHBIE MONKCAXAPHUJIBI, UX CTPYKTYpa U POJIb

35. Jlumupapl: rpymmsl TAMUAAOB. OYHKINU B KIIETKE

36. XKupubie kucnotsl. HacellieHHble, HeHAChIIeHHbIe. He3aMeHuMble JKUPHBIE KUCIIOTHI
37. Owmera-3 u omera 6 >KUpBI

38. AMHHOKHCIIOTBI: CTpOeHHE U Kiaccupukanus, aMmporepHocTb. CBsA3U B OETKOBBIX MOJIEKYJax
39. Anbda aMHHOKHCIIOTHI

40. HezameHMMbIE aMHHOKHCIIOTHI

41. TlentumHas cBs3b. benmkn: pazMepbl OSITKOBBIX MOJIEKYJI, SAHHUAIIEI U3MEPEHUS

42. Knaccudukanus OeIKoB

43. TperuuHasi, YeTBEpTUUHAsL CTPYKTypa Oeika
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43. CkopocTh (PepMEHTATHBHBIX PEaKIUi U (DAKTOPHI, BIUSAIOIINE HA HEE

44. urubupoBanue GpepMeHTOB, KOPAKTOPHI U KOPEPMEHTHI

45. A3zortuctsie ocHOBaHHUs. [lepeuncnnTh, yKka3zaB MPUHAIJICKHOCTD K TUITY ITYPHHOB HITU-
MTUPUMHUITHOB

46. Hyxneosunsl. Hykneotuasl, Ctpoenue. OCHOBHBIE MOKOHYKJICOTA b

47. Otkpeitre Pozanmuaner @pankiva 1 Mopuca YuinkuHca

48. Kox AHK. Yto xogupyet IHK, xakum obpazom?

49. Permmkanus JIHK, Hanpasienune cunteiBannu. @parmMenTsl OKa3aku.

50. TpaHCKpUNIHS U TPAHCISAIHS
51. IlepeBectu | MUKPOH B METpbI

Bonpocul k koumponvHuiM pabomam no pasoeny « Obwas Muxpoouoso2us»
1. OO6mue cBOMCTBAa U OCHOBHBIE TPYIIIBI MUKPOOPTAHU3MOB; pa3Mephl U paCIpOCTpaHEHUE
2. Tlpocteitmme. Knaccudukanus, Llutomorus. Mopdoinorus, [IpencraBurenu u ux
MIPaKTUYECKOE 3HAUCHHE
3. OcHOBHBIE pa3iHuus KJIETOK >KUBOTHBIX, PACTCHHI U TPUOOB
Knaccel rpu0oB ¢ HECENTUPOBAHHBIM MUIIETHEM
OxpamuBanue Oakrepuit mo I'pamy

Tunel TUTaHUS MUKPOOPTaHU3MOB (TOJIO30MHBIN, TOJI0(UTHBIN)

4

5

6. Uro Takoe CHHE-3eJICHBIC BOJIOPOCIHU?

7

8. Kakue MCTOYHMKH YyTIIepoja JIydllie YCBauBaKOTCS MUKPOOPTraHU3MaMu?
9

['pynmsl MEKpOOPTaHU3MOB, BBIICISIEMbIE IO OTHOLICHUIO K TEMIIEpaType
11. Metoapl KyIbTUBHPOBAHUS MUKPOOPTaHU3MOB
12. KyneTHBHpOBaHHE MUKPOOPTaHU3MOB. Bpems ynBoenusi. Bpems renepanuu
13. Yto Takoe konoHUsA? Mopdosorust KOJIOHUH MUKPOOPTaHU3MOB
14. TpancnopT BellecTB 4yepe3 KIeTOuHyo MeMOpany. Juddyzus
15. Knaccel rpaMoTpHLaTeNIbHBIX OaKTepHid
16. OcHOBHBIE Tanbl Pa3BUTHSI MUKPOOHOJIOTHH,
17. Jpoxoxku, Mopdonorus npoxokeid. Pasmuoxxenue. Pacnpocrpanenue B mpupoze. [Ipencra-
BUTEJIN U UX MPAKTUUYECKOE MCII0JIb30BaHHE
18. Knaccudwukarus 6akrepuii. [IpuHnmne! knaccupukanus oakrepuit. TakcoHOMIUECKUE MPH-
3HaKU OaKkTepuil.
19. Yro Takoe MMUKCOMULIETHI?
20. CrpoeHue KJI€TOYHOU CTEHKH OakTepuit
21. Tlocrynater Koka
22. TloTpeGHOCTH MHUKPOOPTAaHU3MOB B IMUTATEIHHBIX BEIIECCTBAX.
23. Yto Takoe ¢axTopsl pocta? [y 4ero oHU HYKHBI?
24. Kaxkue onTHYeCKHE NU30MEPHI CaXapoB YCBAMBAIOT MUKPOOPTAaHU3MBI?
25. DkcTpeMoGuUITBI
26. KympTHBHpOBaHHE MHUKPOOPTaHW3MOB. HempephiBHOE KyJIbTHBHPOBAHUE
27. Yro takoe Bun?
28. TpaHCIOPT BENIECTB Uepe3 KIeTOUHYI0 MeMOpany. [IpocTtas quddy3us
29. Knaccudukamus syKapuoT
30. Hayunas nestensHOCTh JIyn [lactepa u ero Bkiaa B pa3BUTHE MUKPOOHOJIOTHH.

31. Muxkporoopociu. Mopdomorus u nuronorus. Knaccupukanus, [TpencraBurenu u ux
MPaKTUYECKOE 3HAaYCHHE,
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32.
33.
34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
57.
58.

UYro Takoe uieceHn?

CrpoeHune KJIEHKH 3yKapHOTOB

CrtpoeHne KJIeTOYHOW CTEHKU TPaMITOJIOKUTEIbHBIX OaKTepuit

UYro Takoe MUKOIIa3Mbl?

Criopoobpa3zoBaHue U pa3MHOKEHUE OaKTepuit

Crioco0pl cTepUIN3aluy MUTATEIbHBIX CPEL

Kakne MCTOUYHMKH a30Ta JIy4llle YCBAaUBAIOTCS MHUKPOOPTaHU3MaMu?
['pynmbsl MUKPOOPTraHU3MBI, BBIAEISEMBbIE IO OTHOIIEHUIO K pH cpenbr

KynbTuBupoBaHne MUKpOOPTaHM3MOB Ha TBEPJBIX Cperax

Kak XpaHAT KynbTypbl MUKPOOPIaHU3MOB?

Tpancnopr BewecTB yepe3 KIETOYHYI0 MEMOpaHy. AKTUBHBINA TPAHCIOPT
Knaccugukanus npokapuot

CpaBHMTEIbHBIE XapaKTEPUCTUKU CTPOEHUS KJIETOK IPOKAPUOTOB U HYKapUOTOB.
Knaccudukanus npocreiimmx (Protozoa)

UYro Takoe JuIaiHuKu?

Mopddonorus 6akrepuii- CriopooOpa3oBaHue U pa3sMHOKEHUE OaKTEPHIl.
CrtpoeHue KIIETOUHOM CTEHKH I'paMOTpHULATENbHBIX OaKTepuil

Yro Takoe MUKOOAKTEpUu?

[uano6akrepun. OTnuunTensHbie npusHaku. Ctpoenne kietku. Mopdosnorus. 3Hauenne
CriocoObI IBHKEHUN OaKTepuit

Knaccudukanus nutaTeabHBIX CPel M0 COCTAaBY U MO Ha3HAYCHHIO

Kakne onTrueckue n3oMepbl aMUHOKHUCIIOT YCBAaUBAIOT MHUKPOOPTaHU3MBI
AyKCOTpOdBI U IPOTOTPOPHI

['pynmbsl MEKPOOPTaHU3MBI, BBIJEISIEMBIC IO OTHOIIEHUIO K KHCIOPOIY

®a3pl MeprHoANYECKOTO TPoIIecca KyJIbTHBHPOBAHHS

Tpancnoprt BemecTB yepe3 KiIeToUHyr0 MeMOpaHy. OOneryennast audpdysus
Kraccel rpu6oB ¢ cenTupoBaHbIM MHULIETHEM

Bompoce! k KOHTpOIBHEIM paboTam 1o pa3zieny «KyJbsTHBHPOBAHHE MUKPOOPTaHM3MOB B
Jadoparopun. CaHuTapHAasi MUKPOOMOJIOT U

1.

akrwn

©ooNo

11.
12.
13.
14.
15.
16.
17.

CBoiicTBa MUKPOOPTaHU3MOB, 00YCIaBIMBAIOIINE UX UCIIOJIH30BAHUE B MPAKTUYECKON J1es-

TCJIIBbHOCTH 4YCJIOBCKA

HakonurenbHbie KyJIbTypbl MUKPOOPTaHU3MOB

Bup, wramm, paca, ceporui

Kinon, uucras kynetypa

[Ipu3Haku, y4uTHIBAIOIMKECS IPU ONMPEACICHUN CUCTEMATUYECKOTO MOJI0KEHUS MUKpPOOpra-

HU3MOB

Metobl uaeHTU(HUKATIH MUKPOOPTaHU3MOB

CrniocoObl KyIbTUBUPOBAHUS MUKPOOPTaHU3MOB

KonnuecTBeHHBIE XapaKTEPUCTUKH POCTA U MTPOJYKTUBHOCTH MUKPOOPTaHM3MOB
da3bl pocTa MUKPOOPTraHU3MOB

MexaHu3M MOCTYIIIEHHS] BEIIECTB B KIETKY

CrpoeHne nNpoKapuOTUUYECKON KIETKH

CtpoeHne 3yKapruOTHYECKOW KIETKU

Merton okpammuBanus no I'pammy. CTpoeHne KIeTOYHOU CTEHKH OakTepuit
[Tonyuenue noceBHOTO MaTepuaia

OCHOBHbBIE HCTOYHHUKH CHIPBS /1151 MUKPOOHOJIOTMYECKON MPOMBIIIIICHHOCTH
TpeboBanust, npeabsaBIsieMble K MTUTATEIbHBIM CpPeaaM

Monounokucnoe 6poxenue. ['omo- u reTepoepMEeHTaTUBHOE MOJIOYHOKHCIIOE OpOKEHUE.
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XapakTepUCTHUKA OCHOBHBIX CBOMCTB MOJIOYHOKHUCIIBIX OaKTepUit

18. ApomatooOpa3yromiue, Me30(UIbHbIE H TEPMOPUIHHBIC IITAMMBI

19. OpmHOImMITaMMOBBIE 1 MHOTOIIITAMMOBEBIE 3aKBACKU U UX IIPUMEHEHHUE B IPUTOTOBJICHUH MOJIOY-
HOKHCJIBIX MTPOYKTOB U B XJICOOTICUCHHUH

20. MukpoOHOIOTHS MOJIOYHOKHCIIBIX TIPOAYKTOB

21. TIpoOuoTHKHU U IPEeOUOTUKH

22. MukpoOHOIOTHSI TPOAYKTOB KHBOTHOT'O TIPOUCX OIKICHHS

23. MuxkpoOuonorus xieda

24. MuxpoOuoIOTHs BUHA U TTUBA

25. MukpoOuoIoTHs CIUPTOBOTO MTPOU3BOJICTBA

26. MukpoOuoIoTHst KOHCEPBHOTO TIPOU3BOJICTBA

27. TlaToreHHBIC M YCIOBHO-ITATOT€HHBIE MUKPOOPTaHU3MBI
28. JleneHue MEKPOOPTAaHU3MOB I10 KJIacCaM OIAaCHOCTH
29. CanuTapHO-TIOKa3aTeIbHBIE MUKPOOPTaHU3MBI

30. Komu-tutp u konmu-ungaexkc. KMAG®AHM

31. CaHuTapHBII KOHTPOJb IPOU3BOICTBA

Jk3amMeHauuoHHble Bompochl (Pazmen «O0masi 6mosiorus»):

YpoBHM OpraHU3aIMH KUBOW MaTepHH

BHyTpHK/I€TOUHBIE KOMIIOHEHTHI 3YKapUOTHYECKUX M MIPOKAPUOTHUYECKUX KIIETOK

OCHOBHBIE TIOHSATHS U 3aKOHOMEPHOCTH MEHIEJICBCKOW T€HETUKU

®epmenThsl. OCHOBHBIE KJIACChl. 3HaUCHHE (PEPMEHTOB

ABTOTpOHOE NUTaHUE, (POTOCUHTE3, XEMOCHHTE3

®opMbI U3MEHUYUBOCTH B KUBOW MPHUPOE

CBoiicTBa *)UBBIX cucTeM. OTIUYNS UX OT HEXHBON MPUPOJIBI

Meiio3. Cragum, 3Ha4€HUE B KU3HU SKMBOM NPHUPOJIBI

OCHOBHBIE TTOJIOKEHUS IBOJIIOIMOHHON Teopun Y. JlapBuHa

10 CpaBHHTENBHBIE XapaKTEPUCTUKH CTPOCHHUS KIETOK IPOKAPUOT U

3YKapHOT

11. T'ereporpodnoe nuranue. TUMBI reTEPOTPOPHOTO MUTAHUS

12. BosnukHoBeHHE Xu3HU (Ouorenes). CoBpeMEHHbIE TUTIOTE3bI

13. CoBpeMeHHas KIETOYHAsT TEOPHS

14. Oueprernueckuit MerabonusM. Kierounoe npixanue. OCHOBHBIE CTaIUU

15. Buocdepa, sxocuctema, OHMOLEHO3

16. CtpoeHHE KIETKH MPOKAPHUOT

17. ®depmentsl -  OuoJOruyecKue KaTaJIM3aTophl. CxomctBO M OTJIMYME oT
KaTaJIn3aTOPOB HEOPTaHUUECKOM MpHUpo/Ibl. MeXaHu3M JecTBUS GepMEHTOB

18. CtpyKTypa XpOMOCOM U I'€HOB

19. DnemeHTHI, colepKamuecss B )KUBBIX CHCTEMaX, OMOJOTHYECKUE MOJIEKYJIbI, MaKpOMOJIe-

KYJIbI

20. IlurorutazmMaThyeckass MeMOpaHa. XUMHUECKUH COCTaB, CTpPOEHUE, (PyHKIMU

21. OcHOBHbIE NMPUHIMIIBI TEHETUYECKON MH)KEHEPHH

22.  YTneBoJbpl: MOHOCAXapHIIbl, TUCAXaphIbl, IMOJUCAXAPUIBl - WX CTPOCHHWE W (DYHKIUH.
I'uaponns nonucaxapuaoB

23.  OOmMeH BellecTB Kak COBOKYITHOCTh IIACTMYECKOT'O M YHEPreTHUYECKOro 0OMEHOB

24. OTKpbITHE 3aKOHOB HacneAcTBeHHOCTH. PaboTsl I.Menpens.

25. @epmeHThl, Mexanu3Mm aercTBus. JIokamuzamus B KICTKE
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26. Kiaccudukanusi OpraHu3MOB B COOTBETCTBUHU ¢ HCTOYHHKAMH YHEPTHH U yIiiepoa

27. Pemnukanus JITHK. Mexanu3m, OCHOBHbIE ()EpPMECHTEHI.

28.  Jlununer: KOMIIOHEHTBl ~ JIMIIUAOB, CBOWCTBA M (PYHKIUMU  TPUTIHUICPHUIOB,
dbochomunuab, TITUKOIUTUIBI,

29. Duepreruueckuit oOMeH. Pons AT® B 3anacanum sHepruu. [IpeBparienue sHEp THH B KIIETKE.
30. Cunre3 6enka. OCHOBHBIC dTaribl. JIOKamu3aIms B KIETKE.

3l. CrpoeHue KIETOYHOM CTCHKH OakTepuil; [ paMIoIoKuTeIbHbIC U TPAaMOTpUIIATEIbHbIE OaK-

TEpHUH.

32. I'ereporpodroe nmutanue. Tunbl rereporpodHOro nMuTaHus. MexaHu3M MUTAHHS

33 Perynsiuus reHHON aKTHUBHOCTH

3A. AMUHOKHUCIIOTHL: CTpoeHue U kinaccupukanus, aMpoTepHOCTh. CBsI3U B OEIKOBBIX MOJIE-

KyJax

35. ['mukomu3. OcHOBHBIE ATanbl U GYHKIUU B KIETOYHOM METa0OJIHM3ME.

36. 16SpPHK renernueckas maentudukanus. [Ipuanun merona

37. benku: pasmepbl OeNKOBBIX MOJEKYN, Kiaccudukaius OENKoB, CTPYKTypa, JAeHa-
Typauusi ¥ peHaTypanus OeiIKoB

38. [Mukn Kpebca, OcHoBHbIE cTaanu. Polb B KIETOUHOM METa0OIHM3ME.

39. Bupn, ero xpurepun u crpykrypa. Bunoobpazosanue

40. HyxneuHOBBIE  KHUCIIOTHI: CTpOCHHE  HYKJICOTHIOB;  OOpa3oBaHHE  JUHYKIIEO-

TaJ0B U MOJUHYKJICOTHJIOB.

41.  Crpykrypa JHK n PHK

42. bpoxxenue, OcHoBHBIE TUIIBI OpoXxeHUs. Posib B KiieTouHOM MeTabosn3Me

43. Moaudukanuonsas  U3MeHYMBOCTb.  IlpuunHbI U pojb. Bapuanuonssie
paabl. YIbTpacTpyKTypa KieTok. [IpuHIun komnapTMeHTalIn3anuu

44 ®otocunTe3. OCHOBHBIE CTaIUU U MPOAYKTHL. Posib B *KM3HU MPUPOJIBI

45 JIBIDKYIIIUE CHITBI DBOJIOLIAN

46. CrpoeHue U pyHKIMHU s1pa U LUTOIIIa3Mbl

47 AspoOHOoe U aHa’poOHOe AbIxaHHe. D(P(HEeKTUBHOCTh MPEBPAIIECHUS SHEPIUN

48 Perynsanus cunresa Genka

49, OHJOIUIa3MaTHYECKUN PEeTUKYITYM, puOocombl, anmnapar ['onabaku. OYHKIUU B KIETKE

50. JKu3HeHHBIH MUK KIIETKU. ["aIIOnIHbIe U TUTIIIONIHBIC KISTKH

ol CuHTreTndeckasi TEOpHsl SBOJIIOLUU

52. MuTtoxonapun. Ctpoenue, pyHKINN B KIETKE

53. Muro3 (Henpsimoe neneHue kietku). OcHoBHbIE (a3bl. buonornueckas poib

A. Mukpo3BotoIUs 1 Makpo3BotoLusa. OCHOBHbBIE JBUKYLIHE (PAKTOPHI

5. OyHKIMK KIeTKU. PazHooOpasue KieTok

56. Pa3mHOXeHMe KUBBIX OPraHW3MOB: MOJIOBOE U Oecroyioe. ['eHeTnYecKkue MexaHU3Mbl

of. I'eHeTHYECKME U SKOJOTHUUECKHE OCHOBBI 3BOJIOLUN

58. AmMunHokucnoTel. KoaupoBaHue aMHHOKUCIIOT B T€HOME

59. Ontorene3. nauBuyanbHoe pa3BUTHE OPraHU3MOB

60. [Tpuniune! cenekunu. CoBpeMeHHbIE CITOCOOBI CO3/1aHUSI HOBBIX COPTOB M MOPOJ

61. OtkperTue KieTku. CoBpeMEHHas KJIIETOYHAs! TEOPUS.

62. DNEeKTPOH-TPAHCIIOPTHAS IIeMb, OKUCIUTEIbHOE (ocoprirpoBanre. 3HaUYeHHE B Me-
Tabonu3MeksieTki. OCHOBHBIE MPOTYKTHI

63. Pa3Butne xxn3um Ha 3emie. ['eonorudeckue 3pbl

62. [TpyHIMIIBI CHCTEMHO-CTPYKTYPHOT'O MOAX0/1a K U3yYEHUIO )KUBOW MaTepun

63. OxucnurensHoe ¢dochopunupoBanue. 3HaueHne B MeTabonu3Me kieTkd. OCHOBHbIE MPO-
IYKTHI
64. buotnyeckue (akTOpbl Cpebl
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10.

11.

12.
13.
14.
15.

16.
17.

18.
19.
20.

65. CtpocHHe dyKapUOTHUECKON KICTKU

66. da3bl sMOpuorenesa. buorenernyeckuii 3akoH Mrosutepa-I ekkens

67. CtpykTypa OuomeHo3a

68. Homens! xu3nu. Konnenmus Kapna Bése

69. Hyxneoruasl. ATO

70. Tlomymsiumu. XapakTepUCTUKU — TOMYJSIMUA  (CTaTUYECKUE, JTUHAMUYECKUE, TI'eHETHU-
YyecKHe. dKojorudeckue), [1omysiiHOHHbBIC BOJHBI

71. Knerounsle MmeMOpanbl. CTpoeHHUE, PYHKIIHH

72. HyxkienHOBBIC KUCIOTHI. [ €eHETHUECKUI KO

73. PexkoMOuWHamus y MPOKaApHOT U SYKAPHOT

74. Tlonucaxapunasl. OCHOBHBIE 3allaCHBIC BEILIECTBA B KIJIETKE CHHTE3 Oenka. MexaHusM, JIoKa-

TU3AIHS B KIIETKE

75. OCHOBBI T€HETHUYECKON WH)KEHEPHH, BEKTOPBI, UCIIOIb30BAHNE T€HETUYECKH MOIAH(UIIPO-
BaHHBIX MUKPOOPTAaHU3MOB JUISI TTOJTyYSHHSI KOMMEPYECKUX MPOYKTOB

76. Crpykrypa Oenka. [lepBuuHas, BTOpUYHast, TPETUYHAS, YETBEPTHUHAS

77. Meiio3. ®a3bl Meiio3a. OyHKINU B KIETKE.

78. Bwup, ero xpurepuu u cTpykrypa. BumoobpazoBanue

Bonpocsl k 3auery (Pa3znen «O0masi MUKPOOHOJIOTHS»):

®opMbl, pa3Mepbl U CTPOEHUE IPOKKEBBIX KIETOK. CrIocoObl pa3MHOXKEHUS APOXoKeH (IoYKoBa-
HUe, JieJIeHHe, oYKYyolleecs AeJIeHHe, ClIOpooOpa3oBaHKE)

["0710301iHBIH 1 TOT0(UTHBINA CITOCOOBI TUTAHUSI AKUBBIX CYIIECTB

Pa3BuTHe BupyiaeHTHOro 1 ymepeHHoro ¢aros. [lonsitue o nu3orenHoi kynpType. Pacripocrpane-
HUE U pOJIb BUPYCOB U (ParoB B MpUpoJIe

CpaBHUTEIIbHBIE XapaKTEPUCTUKU CTPOSHUSI KJIETOK MPOKAPUOTOB U AYKapUOTOB

[ToTpeGHOCTH MUKPOOPTaHM3MOB B IUTATENIbHBIX BellecTBax. Kinaccuukaiys nuTaTebHbIX Cpej
10 COCTaBy U Ha3HAUYEHHUIO

Knaccudukanus rpubos. XapakTepucTika Hanboee BaKHBIX MpeACTaBUTENeH pa3InyHbIX Kiac-
COB

@DopMbl, pa3Mepbl U CTPOEHUE IPOKKEBBIX KIETOK. CrIocoObl pa3MHOXKEHUS APOxoKel (TT0YKoBa-
HUe, JiefIeHNe, ToYKYyolleecs AeJIeHHe, ClIopooOpa3oBaHKe)

["01103011HBIH U TOTOPUTHBIN CIIOCOOBI MUTAHUS KUBBIX CYLIECTB

Pa3BuTHe BupynaeHTHOro 1 ymepeHHoro ¢aros. [lonsitue o nu3orenHoi kynpType. Pacmpocrpane-
HUE U pOJIb BUPYCOB U (paroB B MpUpoJIe

OO61as xapakTepucTHKa MUKPOOPIaHU3MOB: TOJI0KEHHE MUKPOOPTaHU3MOB B Ipupoae. OCHOB-
HbI€ FPYIIBI MUKPOOPTaHU3MOB; pa3Mepbl U paclpOCTpaHEHUE

Crtpoenue Munenus 1 TpuoHoi rudbl. CriocoObl pa3MHOKEHHsI TPHOOB (BEreTaTUBHBIN, O€CIObIH,
TTOJIOBO)

OHeprerudeckuilt Meraboau3M. [louarue o GoToTpoHBIX 1 XeMOTPOPHBIX MUKPOOPTaHU3MAX
CucreMaTH4eCKHE TPYIIBl MUKPOCKOMTUYECKUX SYKAPHOT

CrnopooOpa3oBaHue, ABMKEHNE, pa3MHOKEHHE OaKTepHil

CriocoObl osTyyeHHst SHEPTUU a3pOOHBIMU U aHAIPOOHBIMH MUKpOOpraHu3Mamiu. JleneHne MuK-
POOPraHu3MOB Ha TPYIIIBI B 3aBUCUMOCTH OT OTHOIIEHMSI UX K KUCIOPOIY

CtpoeHue KJIeTKH MPOKapruOTOB (Ha MPUMEPE CTPOSHHS OaKTepUAIbHOM KIIETKH)

Bnusiaue reMnepaTypsl Ha MUKpooprHau3msl. [lcuxpoduibhbie, Me30puiIbHbIE U TEPMODUIBHBIE
MUKpOOprann3msl. CTepuan3anus 1 nacTepu3anus

HopmanpHast MUKpoOHOTa YenoBeKa. Y CJIOBHO-ITATOT€HHbIE MUKPOOPAarHU3MbI

Knaccudukanus 6akrepuii. TakcoHOMHYeCKHE IPU3HAKUA OaKTEpHil

BiusiHue BHEIIHUX YCIIOBUM Ha POCT U Pa3BUTHE MUKPOOPIaHU3MOB
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21. TlatoreHHbIe MUKPOOPTaHU3MBI. [[OHSATHE MATOreHHOCTH, BUPYJIICHTHOCTH, UMMYHUTETA

22. MukpoBoaopociu. Takconomuueckue rpymmbl. KpaTkast xapakTepucTiKa npeicTaBuTese

23. CoBpeMeHHBbIE MTPEJICTABICHHS O CTPOCHUU U XUMHUYECKOM COCTaBE KOMIIOHEHTOB IIPOKapUOTHYE-
CKOH KJIETKH

24. Ponb MUKPOOPTaHM3MOB B MUKPOOHOJIOTUYECKOM, MTUILIEBON MPOMBILIUIEHHOCTH, B CEIbCKOM XO-
3SIUCTBE. Ceneknus MHUKPOOPTraHHU3MOB

25. [Mnano6akrepuu. Mopdosnorus. Ctpoenue kietku. [IpeacraBureny.

26. ®epMeHTbI MUKPOOPraHn3MoB. Jlokanu3zanus (epMEeHTOB B KIIETKE.

27. TloHATHE O CAHUTAPHO-TIOKA3aTEIbHBIX MUKPOOPTaHU3MaX.

28. Apxen. Xapakrepuctuka. [Ipeacrasurenu.

29. CtpoeHue dyKapuOTHIEeCKON KIeTKU. DYHKITNN, XUMHUYECKHI COCTaB OCHOBHBIX KOMIIOHEHTOB

30. AHTHOMOTHKH. DKOJIOTHYECKAs pOib. MUKPOOPTaHU3MBI - TPOAYIICHTHI aHTHOMOTHKOB

31. CrpoeHue KJIETOYHOH CTEHKH OakTepuil. [ paMIonoXUTeNbHbIE U TPaMOTPHIIATEIbHBIE OAKTEPUH.

32. Ilytu nogaBieHus )KU3HEACATEIIBHOCTH MUKPOOPTaHMU3MOB IT0]T ICHCTBHEM BHEIIHUX (DaKTOPOB.
Crioco0bl cTepriIM3aliy MOCYIbl U Cpel

33. Mopdomorus 6akrepuii. CiocoObl IBHKCHHS

34. Knaccuduxanus npoxapuot bepmku, Mioppest

35. Pa3mMHOXEeHHE MUKPOCKOITMUECKUX TPHOOB

36. HakonurenbHbIE KyJIbTYphl MUKPOOPTaHU3MOB

37. Bakrepun otnena Gracilicutes. Kitaccbl. OCHOBHBIC MPEACTaBUTEH

38. Kitaccel rpu0oB ¢ cenTHPOBAHHBIM U HECENTHPOBAHHBIM MHIICIIUEM

39. 3nauyeHue MHUKpPOOPIaHU3MOB B I€0JIOTMYECKUX npolreccax

40. CtpoeHue MpoKapHOTHUECKON KIeTKH. DYHKIIMH, XMMUYECKUN COCTaB OCHOBHBIX KOMIIOHEHTOB

41. bakrtepun otaena Firmicutes. OcHOBHBIE KJIACCHI U MPEICTABUTEIN

42. Tpoxoxu. Mopdouorusi, pasMHOXKeHHE. PacripocTpaneHne B IpUpoe U UX TPAKTUIECKOE UCTIONb-
30BaHUE

43. Bakrepuodaru. Mopdomorus. Xummuueckoe crpoerne. Llukn pa3surus Oakrepuodara. [Ipakrude-
CKO€ 3HaueHue 6akTepruodaros.

44, Kpatkas xapakTepucTuka OakTepuii Tenericutes

45. IlnecHesble rpubbl. TakcOHOMUYECKHE MPYIIBI, CTPOCHHE, TPAKTUUECKOE 3HAYCHHE

46. bposxenue, TUIbI OpokeHUs. MUKpOOPraHU3Mbl, OCYIIECTBIISIONINE CIUPTOBOE, MOJIOUHOKHCIIOE,
IIPOIMOHOBOKHUCIIOE, MACITHOKHCIIOE OpOXKEeHHE, UX MPAKTUUECKOE UCTIOIb30BAHNE

47. TIpyHUIMIIBI CUCTEMATHKH MUKPOOPraHu3MOoB. O0I1ast XapaKTepHCTUKA OCHOBHBIX TPYII MUKPO-
opranu3MoB. [ToHsATHE 0 TAKCOHOMUU

48. Tlpocreiimme (Protozoa). OCHOBHBIE TPYIIIBI U TPEICTABUTETH

49. Muxkpoopopociau. Mopdonorus u nutonorus. Knaccuduxanus. [IpencraBurenu u ux npaktuye-
CKO€ IPUMEHEHHE

50. I'pymmel MEKPOOPTaHU3MOB IO OTHOIIIEHHUIO K KHCIIOTHOCTH CPEIbI

51. I'enernueckuii anmapat OakTepuit

. CucremMaTnyeckue IpyIibl 3yKapuoT

52. I'pymmel MEKPOOPTaHU3MOB IO OTHOIIEHHIO K TeMIieparype. Vcronp30BaHue BEICOKAX TEMIIEPATyp s
creprim3aiun. JlelicTBUe HU3KUX TeMIIEpaTyp Ha BBDKHBAHUE MHUKPOOPTaHU3MOB

53. Bamwmiel. Tumsl ciopooOpa3oBanus. [IpakTnyeckoe 3HaYCHNE

54. I'pu6sl. Pacnpoctpanenue B npupoze. Mopdonorus u nutoiorus rpudos. 3HauyeHue rpudoB

55. OCHOBHBIE TPYIIIBI TPAM-TIOJIOKUTENBHBIX OaKTEepHil; 001Iast XapaKTepUCTUKA U TPEJICTAaBUTEIH

56. Cnoco0Obl KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB

57. Yuctble KyIbTypbl MUKPOOPraHU3MOB. CIIOCOOBI MOTyYeHHUS
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58. OcHOBHBIE TPYIIIBI TPAM-OTPHUIIATEIBHBIX OaKTEepUid; 00IIas XapaKTePUCTHKA U TIPEACTABUTEIN

59. Ymepennsie u BupyneHTHoie (aru. JinzoreHus

60. IToTpeOHOCTH MHUKPOOPTaHU3MOB B TUTATEIBHBIX BenlecTBax. VICTOUHNKH yrieposa, a3oTa, pocdopa u
cepbl; (paKkToOpsI pocTa.

61. 2. Mukpo6Hbie coobmiecTBa. CriocoObl B3aUMOJICHCTBUS MUKPOOPTAaHU3MOB MEXKTY COOOM.

62. 3. OcHOBHBIE pa3INYusl B CTPOCHUU POKAPUOTUIECKON U DYKaPUOTHUECKON KIETOK

63. Apxeu. Otinuns ot 6akrepuii. OCHOBHBIE TPYIIITBI

64. Cune-3enensie Bogopocau. CucreMaTnieckoe ImoJIoKeHne. JKOJIOTHIecKas poib

65. CanurtapHas MUKpOOHOIOTHSA. METO/ bl OLIEHKH CAHUTAPHOTO COCTOSHHUS

66. ['pynmbl 6akTepuil 1O OTHOIICHUIO K KUcIopoay. CriocoObl KyIbTUBUPOBAHHS a3pOOHBIX U aHad-
POOHBIX OaKTEpHit

67. Aktunomunetsl. Cuctemaruyeckoe nonoxenue. Ocodennoctu mopdonoruu. [Ipaktuueckoe 3Ha-
YCHUE

68. MeTtosl onpeneneHrs ynucia 0akTepuid 1 OaKTepruaIbHOW MaCChI

69. . CtpoeHue 3yKapruOTHICCKOU KIECTKU

70. CrnuproBoe Opoxxkenue. [IpomyieHTsl.

71. Mopdomnorust 6akTepruaTbHBIX KOJIOHUH

72. Bupycel. OCHOBHBIE OTJIMUUTEIIBHBIC PU3HAKH BUPYCOB. B3anMoielicTBre BUPYCOB C KIETKOM.

73. MonouHokucible 6akTepun. [IpakTnieckoe nCronbp30BaHne

74. CriocoObl IBMKEHUS OaKTepHid

75. Bogopocmu. O6mias xapakrepuctuka. [IpeactaBureny U uX 3Ha4€HUE B MPOMBITIIEHHOCTH.

76. XpaHeHUe MUKPOOPTAaHU3MOB. 33/1a4H U METObI XPAaHCHUSI.

77. Cnopoo6pa3zoBanue y 6aktepuii. CriocoObl 00eCIIOKMBAHUS MTUTATEIBHBIX CPE]

Bonpocs! k 3k3ameny no Pasneny «KyJapTuBMpOBaHME MHKPOOPraHH3MOB B J1a00paToOpHu.
CanurapHasi MUKPOOHOJIOTHSD)

1.  Crpoenue npoKapuOTUYECKON KIICTKH
2.  CrpoeHue S3yKapruOTHIECKOH KIETKH
3. CrpoeHue KICTOYHOH CTEHKHU OakTepuii. MeToa okpammBaHus 10 ['pammy.
4.  TlumeBsie MOTPEOHOCTH MUKPOOPTaHU3MOB
5. CrocoObl MOCTYIUIEHUSI TUTATENIbHBIX BEIIECTB B KIETKY
6. MexaHu3M MOCTYIUICHUS BEIIECTB B KIETKY
7. TluratensHble cpensl. [Ipunmn nogdopa
8.  TpeGoBaHus, MpeIbSBISEMbIE K TUTATEIBHBIM CpEIaM
9. Kiaccudukanus nuTaTeNbHBIX Cpel 0 Ha3HAYEHHIO
10.  Kmaccudukarysi TUTaTeIbHBIX CPEI IO COCTaBY U KOHCHCTECHITUH
11.  T'ono30iiHBIN U TOIOGUTHBIN CIOCOOBI MUTAHUS KIETOK
12. TonoduTHBIN TUII TUTAHUS KIETOK
13.  Tpancnopt BelecTB 4epe3 KIETOUHYI0 MeMOpaHy
14.  JloctymnHble A7l MUKPOOPTaHU3MOB UCTOYHUKH yTiiepoa
15. JloctynHble A1 MUKPOOPTaHM3MOB HCTOYHUKHU a30Ta
16.  dakTopsl pocTa MUKPOOPTaHU3MOB M UX UCTOUHHKH
17.  HcrouHuKM SHEPTUU AJISi MUKPOOPTaHU3MOB
18.  DnekrtuBHbIe U AU PEPEHITUATHHO-TUATHOCTUIECKUE CPEIIBI
19. HakonuTenpHBIE U YHCTHIE KYJIbTYPhl MUKPOOPTaHH3MOB
20.  Merobl BbIIENEHUS YUCTHIX KYJIBTYp MUKPOOPTaHU3MOB
21.  Bwupa, mtamm, paca, CEpOTHII, KJIOH, YHCTask KyIbTypa
22.  CpoiicTBa MUKpOOPTaHU3MOB, 00YCIaBIMBAIOIINE UX UCIIOJIIb30BaHUE B IPAKTUYECKOM AEATeNb-
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23.
24,
25.
26.
27.

28.

29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
S57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

HOCTH 4€JI0BEKa

[Tpu3Haku, yYuTHIBAEMbIE IPU ONPEACTICHUN CUCTEMATHUECKOTO TTOJI0KEHUSI MUKPOOPTaHU3MOB
Bnusaue ¢pusndeckux GpakTopoB Ha MUKPOOPTaHU3MBI

Bnusaue xumuueckux (pakTopoB Ha MUKPOOPTaHH3MBI

Bnusiaue 6uonorndeckux hakTopoB Ha MUKPOOPTaHU3MBI

Bo3MoskHBIE TyTH TOAABICHHS )KU3HEACATEILHOCTH MUKPOOPTaHU3MOB TI0] ACWCTBUEM BHEIII-
HUX (PaKTOpPOB

OO0m1ast xapakTeprCcTHKA SIKCTPEMO(DHUIIOB

MHuKpOOpraHu3MbI 110 OTHOIICHHIO K TEMIepaType oOUTaHHs
MHuUKpPOOpPraHU3MBbI 110 OTHOIIEHHIO K KUCIOTHOCTH CPEJIbl OOUTaHUS
MUKpOOpraHu3Mbl O OTHOILICHHIO B AABJICHUIO

Typrop, maa3monus, ma3MonTu3

Mukpoopranusmbl, CIOCOOHBIE JKUTh B PACTBOPAX C BBICOKOM KOHIIEHTPAIMEH OCMOTHYECKH aK-
THUBHBIX BELIECTB

MHuUKpOOpraHu3Mbl, CIIOCOOHBIE KUTh TP MUHUMAJILHOM YPOBHE BIIart
MUKpOOpPraHu3MbI IO OTHOIIEHHIO K KHCIOPOTY

Crioco0bI KyIbTUBUPOBAHUS MUKPOOPTaHU3MOB

da3bl pocTa MEKPOOPTaHI3MOB

Crioco0bI KyTbTHBHPOBAHUS a3POOHBIX M aHA3POOHBIX MUKPOOPTaHU3MOB
TepmoTonepaHTHBIE U TEPMODUIBHBIE MUKPOOPTaHU3MBI
dakynpTaTUBHBIE U 0OJIUTaTHBIC a3PO0BI M aHAPOOBI

KoHcopunyMbl MUKPOOPTaHU3MOB

ANJIOXTOHHAs M aBTOXTOHHAsI MUKpOOHOTa

Poustb MuKkpoOMOTEI YenoBeka. JKHBOTHBIE-THOTOOUOHTHI
Pe3unentHas, ¢pakynbTaTUBHAs, TPAH3UTOPHAsI MUKpPOOHOTA
[TpucTeHoO4Hast ¥ TPOCBETHAS MUKPOOHOTA KUIIIEYHHUKA

buortenku. Ctaguun obpazoanus. QuUorum sensing

Posnp OnomnieHok (MoNoKNUTeNbHAS U OTPULIATEIbHAS).
dopmupoBaHue MUKpOOHOIIeHO3a B OuoTtomne. Cykueccus
[TpoOuoTrkH 1 NPeOUOTHKH

Oco6eHHOCTH MUKPOOUOTHI Pa3HbIX OMOTOIOB TEJIa YEIOBEKA
MukpobroTa nuIeBapuTEILHOIO TPAKTa yesloBeka. BaxkHel1e MUKpOOpraHu3Mbl
XapakTepuCcTUKa MOJIOYHOKHCIBIX OaKTepuit

XapaKTepuCTUKA THUJIOCTHBIX OaKTepuii

XapakTepuCcTHKa OCHOBHBIX MUKPOOPTaHU3MOB OpOKEHHS
Hopmanbehas MukpoOuoTa yenoBeka

[TaToreHHBIC U YCIOBHO-TTATOTC€HHBIE MHKPOOPTaHU3MBI
OnnopTyHUCTUYECKUE MATOTeHbI

MukpoOno1IeHO3bI YelloBeKa

JleneHre MUKpOOPTaHU3MOB IO KJIaCCaM OMacHOCTH

Knaccugukarus maToreHHbIX MEKPOOPTaHH3MOB

[ToHsATHS TATOTEHHOCTH, BUPYJIEHTHOCTH

Kpurepun BUpyIeHTHOCTH

DK30TOKCHHBI M YHJIOTOKCHHBI

[Toustue nndexnun. Mupuuupyromas no3a. IHAEKC KOHTarno3HOCTH
Oco0o0 onacuble nHpeKkuu. KapanTuHHbIE HHPEKINH

Haubonee onacHble BUpycHble HHPEKIIUN

Haunboinee onacHbie OakTepuaabHbie HHPEKITUH

WHdexun, BEI3bIBAEMbIE PUKKETCUSIMH
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300aHTPOTIOHO3bI

[TumeBpie TOKCUKOMH(EKITNN

ITuimeBrIe MTHTOKCUKALIUH

MeTo1pl, ICTIOJIb3yeMbIe B CAHUTAPHOW MHUKPOOHOIOTHHI
CanuTapHO-TI0Ka3aTelIbHbIE MUKPOOPTaHU3MBbI

TpebGoBanusi, IpeabABISIEMbIC K CAHUTAPHO-TIOKA3aTeIbHBIM MUKPOOPTraHU3MaM
CanuTtapHO-TI0Ka3aTelIbHbIE MUKpPOOpPraHu3Mel. [ pymima A
CanuTtapHO-TIOKa3aTelbHbIe MUKpOOpraHu3Mel. ['pynma B

CanurtapHo-TI0Ka3aTelIbHble MUKpoopranusMel. [ 'pymnmna C
CaHuTtapHO-TI0Ka3aTeJIbHbIE MUKPOOPTaHU3MBbI JIJIs TUIIEBBIX MPOYKTOB

Konu-tutp n xonu-unaexkc. KMA®AuM

baktepun rpynnbl KUIIEYHON MATOUYKH

OO6mmas 6akTepuanbHast 00CEMEHEHHOCTh

bponunbsHas mpoda

Crepwinzanusi, nacTepusanus, yJlIbTpanacTepu3arus

Moutounokucibie 6akTepun (roMopepMEHTATUBHOE, TeTepoepMEeHTATHBHOE OPOKCHHE)
AckomunetHsle 1poxoxu. [IpencraBureny, 001acTb IPUMEHEHUS, TATOTC€HHbBIE BUJIbI
basunnomunernsle npoxoku. IlpencraBurenu, 061acTe NPUMEHEHUS
Xapakrepuctuka Onduaodakrepuit

Bo30ynuTeny ana3poOHOTO THUEHHS

Bo30ymurenu a3poOHOTO THUSHHSI

Knaccugukarus nHMEKIMOHHBIX MUKPOOPTAaHU3MOB I10 TPYIIIIaM pPUCKa
Kinaccudukanus mabopatopuii mo 6no6e301macHOCTH

VYceTrpoiicTBO MUKpOOHOJIOTHYECKOM JabopaTopun

JlamunHapHbie 60kchl 1-3 Ki1accoB 3amIUTHI

JuddepeHnnanbHO-TMarHOCTUYECKHUE CPEbl, UCIIOJIb3yeMble B CAHUTApPHOW MUKPOOHOIOTHU
(cpena Duno, JIeBuna, ['uca, Ilnockupesa u ap.).

CenextusHsble cpeanl. Cpena Keccnepa, cpena KOA

[lecTpslii psin B AMArHOCTUKE MUKPOOPTraHU3MOB

Omnpenenenne NpoTEOIUTUYECKUX CBOMCTB MUKPOOPTraHU3MOB

Knaccudukanus 6akrepuii. TakcoHoMuueckre mpu3HaKu OakTepuit
TakcoHOMUYECKHE IpyNIIbl apxed. XapakTepuCTHKa.

Mopdonorus 6aktepuii. CiocoObl ABHKEHHS

baktepuu otaena Gracilicutes. Kitaccbl. OCHOBHBIE TIPEICTaBUTEITH

['pymmet [Tpoteobakrtepuii (Proteobacteria)

Baktepun otnena Firmicutes. OCHOBHBIE KJIACCHI M IPECTABUTEIN

Kparkast xapakTepuctuka 6aktepuii Tenericutes

[TpuHIMIIBI CUCTEMATUKH MUKPOOPraHM3MOB. O0111asi XapaKTepUCTHKA OCHOBHBIX IPYII MUKPO-
OpraHu3MOB

Banmnnst u knoctpuaun. Tumnsl ciopoodpazosanus. [IpakTruueckoe 3HaueHHE
AxTtunomutietsl. Cucremarndeckoe nonoxernue. Ocodennocta Mopdoiorun. [Ipaktuueckoe
3Ha4YeHue

MeTo/b1 onipeienieHus: KoJinyecTBa OaKTepuit

Mopdonorus GakTepranbHBIX KOJIOHHH. JlFccoruanus KoJoHuM

Mopdomnorust mpoKapuOTHYECKUX KIETOK

ITonsiTne BHaa, ITaMMa, KJIIOHA, CEPOBApa, YACTON KYJIbTYpPbI

CucreMaTn4eckue rpynmsl 3yKapuoT

Knaccel rpuboB ¢ cenTHpPOBaHHBIM U HECENTHPOBAHHBIM MUIIETHEM

OcHoBHbIe Tpu3HaKK AckomuiieToB (Ascomycota). /[pooicoicu, niechesvie 2pubvl
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115.  OcnoBHble TpU3HAKU bazunoMuIIeTOB

116.  OminuurenbHble NpU3HAKU BUPYcoB. CTpOEHUE U pa3Mepbl, XUMUUYECKHUI COCTaB.

117.  bakrepuodaru. Mopdomnorus. Xummuueckoe crpoenue. Llukn pa3sutus 6akrepuodara.

118.  Ilytm momaBieHHs KU3HEAEATEILHOCTH MUKPOOPTaHU3MOB TI0J] BO3JICHCTBUEM BHEUTHHUX (paK-
TOpOB
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