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1. HammeHoBaHue TUCIUIIIINHBI
MuxkpoOuosorus u BUpyCoJIorus

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 00s13aTeIbHYI0 9acTh bioka « b.1 » oGpa3oBareabHOM MporpaMMbl IO HAPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 06.03.01 buosorus

HaIpaBJIEHHOCTh JKCIIEPUMEHTAIbHASI OUOIOTHS



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus AUCHUIUIMHBI MHKPOOHOJIOTHsSI M BUPYCOJIOTHS Y 00yJaroIerocs JOJIKHbI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

06.03.01 buosorus (HarmpaBIEHHOCTH : DKCIEPUMEHTAIbHAS OMOJIOTHS)
OIIK.1 Bianeer 6a30BbIMHU 3HAHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB ¥ METOJIOB MaTeMaTHYECKHUX U €CTECTBEHHBIX HayK
Nuaukaropsl
OIIK.1.1 Nmeet npeacraBieHue 0 HAYYHOW KapTUHE MUpPa HA OCHOBE TMOJI0KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK
OIIK.4 CnocobeH npuMeHsTh 3HaHUS B 00J1aCTH (PyHIaMEHTAIbHBIX OMOJIOIrMYECKUX HAyK IIPU PEIICHUN
poheccHoHANBHBIX 3a7a4
HNuaukaTopsl
OIIK.4.1 JlemoHCTpUpYET 3HaHUS B 00J1aCTH (DyHIAMEHTAIBHBIX OMOJIOTHYECKUX HAYK MPH PEIICHUN
npodecCHOHANBHBIX 3a7a4



4. O0beM U coJepkaHue TUCHUTITHHBI

HamnpagsJienune noaroroBku 06.03.01 buonorus (HanpaBIeHHOCTh: DKCIIEpUMEHTAIbHAsE OMOJIOTHS)
dopma o0yuenus OYHas
NeNe TpumecTpoB, 8
BbIIeJIeHHBIX /ISl H3y4eHMs
AUCHMILTUHBI
O0beM TMCUMILINHEI (3.€.) 3
O0beM TMCUMILINHBI (aAK.4aC.) 108
KonTakTHas padora ¢ 42
npenojasaresem (ak.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JJeKIHOHHBIX 28
3aHATHH
IIpoBenenue Jad0paTOPHBIX 14
padoT, 3aHATHI 1O
HHOCTPAHHOMY fI3bIKY
CamocTrosiTesbHast padoTa 66
(ak.uac.)
@®opMbI TEKYLLIET0 KOHTPOJISI 3amuiiaemMoe KOHTPoJIbHOE MeporpusiTe (3)
Hrorosoe koHTposnbHOE MeponpusTue (1)
®opMbI POMEKYTOUHOI Ok3ameH (8 TpumecTp)
arrecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Muxkpoouosorusi u Bupycosorus.llepsrolii cemecTp

HcTopus, npeaMer 1 3a1a4 MUKPOOHOJIOTHHI
OtkpeiTHe MUKpoMupa. OnucarenbHbIi U (U3M0JOTHYECKUI EPUO/Ibl B Pa3BUTHH MUKPOOUOJIOTHH.
Otkpeitus Jlyu [lactepa. Bkiaa B pa3BuTre MUKpOOHOIOTHH pycCcKuX yueHbix Bunorpanackoro C.H.,
NBanosckoro J[.1., Omensuckoro B.JI., MeunukoBa U.W., Hagcona T.A. u npyrux. buoxumunueckui,
TeHETHYECKUI 1 MOJIEKYJIIpHO-Onosoruueckue tanbsl. OCHOBHBIE HalpaBJIEHUS! Pa3BUTUSI COBPEMEHHON
MUKpOOHOJIOTHH: 00111as1, MEIUIIMHCKAsA, IPOMBIIIIJIEHHAs!, CEJIbCKOX03siCTBEHHAs, BETepUHApHAasi, BOJHA,
[IOYBEHHAs1, TEXHUYECKAs, KOCMUUYECKaI.

IIpo6y1eMBbI CHCTEMATHKH NMPOKAPUOT
Hcrtopus cuctemaTuku; €CTECTBEHHAsI MU UCKYCCTBEHHAs cUcTeMaThKa Oaktepuil. TepMHUHBI U coiepKaHue
MOHSTHI: cUCTeMaTHKa, Kjlaccu(uKaius, TAKCOHOMUS, HOMeHKIaTypa. [Ipo6iiemMa Bua B MUKpOOHOIOTHH U €€
peuieHue. Jluromuueckas cucTeMa OpraHu4eckoro Mupa, eJieHle MUpa Ha [[apcTBa o Y UTTEKepy.
Mopdonoruueckas, puznonornueckas u Hymepudeckas cuctemaTrka 6akrepuit. Onpenenurens bepmku:
HCIIOJIb30BAaHUE MOJIEKYIISIPHO-OMOIOTMUECKIX METOOB JIJIs CHCTEMAaTUKH OakTepuil. Jlenenue npokapuot Ha 4
otnena: ['pamoTpuniaTesnibHble OaKTEpUH, TPAMIIOIOKHUTENbHbIE OaKTEPHH, MUKOILIa3Mbl, apXe0aKTEepUH.
TputoMuueckas cUCTEM MUpPa, TOMEHBI Apxelt, JykapuoT u Dybatepuii. Y pkapuoTsl. [ umore3a cumOuorexesa.

{uTo/iornsi NpOKAPHUOT

Mopdogorusi 6akTepuii
OTiinume KJIEeTOK 3yKapuoT U MpokapuoT. @opmel OakTepuaibHbIX KieTok. [Ipokapuorsl. OcCHOBHBIE
Mopooruueckue rpynmbl 0akTepuil: mapoBUaAHbIE ( CTAPHIOKOKKH, CTPENTOKOKKH, TETPAKOKKH),
NaJIOYKOBUIHBI ( CIIOPOOOpa-3yolIue U HECIOPOOOpa3yOIUe MAT0UYKH), U30THYThIE U U3BUTHIE (CIIUPUILIBI U
CIIMPOXETHI), OaKTepuu - 00JMraTHbIe napa3utbl. OTCYTCTBHE BHYTPEHHUX MeMOpaH y npokapuoT. Otianuue
KJIETOK IPOKapHOT U 3YKAPHUOT.
MemOpanbl OakTepHii.

CTpyKTypa, XuMHYEeCKHH COCTAB M (PYHKIIHM KOMIIOHEHTOB NMPOKAPHOTHON KJIETKH
CTpyKTypa, XAMHUYECKUI COCTaB U ()YHKIIMU KOMITOHEHTOB MPOKAPHOTHOMN KJIETKH: HEOOXOAUMbIC MAaKPO- U
MHUKPO-3JI€MEHTBI, OCHOBHBIE KJIACCHI YTIIEBOAOB, HCIIONIb3yeMble reTreporpodamu. [lonstue nporpodun u
aykcotpoduu.

KancyJbl ¥ c1u3uCTbIe YeXJIbl
bakrepuanbabie MOPGOTHUIIBI: TPAMOTPUIIATEILHBIN, TPAMITOIOKUTEIBHBIN, YCI0KHEHHBINA, TPUXOMHBIA 1
apxeturn. CrocoObl KOMIapTMEHTAIM3AINUN Y IPOKapUuoT. Buabl MmemOpaH y OakTepHii: UTOIUIa3MaTHYECKas,
Hapy’KHas U UHTpoUuTOIUIa3MaTndeckas. CriocoObl pacronokeHus 1 (pyHKIIMOHAIbHAS Harpy3Ka
HHTPOLUTOILIA3MATHICCKUX M€M6paH.. CnusucTole CJIOH, KaIlCyJIbl. CTpOCHI/IC KJIIECTOYHBIX CTCHOK FpaM-
MOJIOKUTENBHBIX U ['paM- oTpumarenbHbix 6akTepuil. L-popmbl 1 MUKOMIIa3Mbl. XUMHYECKast CTPYKTypa
MypeurHa, TEUX0EBbIX KUCIOT. DYHKIIMU NEPUIIIa3MAaTUYECKOTO TPOCTPAHCTBA.

Kierounas crenka. CTpoeHue ,KryTuka. MexaHu3m ABH:KeHHs OaKTepHid
JKryTuky mpokapHuoT: OTIAMYHE OT KT'yTUKA 3yKapuoT. CTpoeHUE U MEXaHU3M BPAILIEHUS KT'yTHKA MPOKAPUOT.
Ckonp3diiee U miasatoliee puwxenne. Ctpoenue GuMOpHil, 1BUKeHNE NPU TOMOIIHU GUMOpPHIA.
Takcucel. TBUTUMHT - COITHAJILHOE ITOBEIEHUE KIIETOK

MeMOpaHbI NPOKAPHOT



[urorazmaruyeckas MemOpana. IHTpoMTOIIIa3MaTHYECKUEe MEMOPaHBI M UX (YHKIIMOHATIBHOE
pasHooOpasue.

DOYHKIMOHNPOBAHME FT'EHETHYECKOr0 annapara 0akrepuid. Poct u cnoco0bl pa3MHOKeHUs1
Pasmuoxenue Oakrepuil. [lenenne knetku. Ilonarue pocta. UHauBUayanbHbIN pOCT KJIETOK U POCT
nonyisuuid. [IpsiMbie 1 KOCBEHHBIE METO/IbI OLICHKH pocTta. Permukanus JIHK, cerperanus Hykieonaa u
(dbopMHpOBaHUE NIEPETOPOIKH MPH AETCHUH KIeTKH. Pa3mMHokeHue 6akTepuii: OMHApHOE JeeHre, TOYKOBaHUE,
¢dparmeHTanus.

Cnopooopa3oBanue
Cnopoo6pa3zoBanue. Ponb criop B xu3nu 6akrepuid. [lokosimuecs: popmbl. DK30COPHI, JHAOCTIOPHI, IIUCTHI,
MHUKCOCITOpBI, aKHHETHL. MeXaHu3M 00pa30BaHHs YHIOCIIOP

Metoabl KyJIbTUBMPOBAaHUS OaKkTepuii
KynbruBupoBanue 6akrepuil. Metonsl ctepunusannu. HakonurenbHble, CHHXPOHHBIE U UUCTbBIE KYJIbTYPBI.
[IpoTouHoe KyabTUBHpOBaHUE OakTepuil. MeToab! crepuian3aluu: Gpusnyeckue, XUMUIECKHe U MEXaHUYECKHE.
HaxonurenbHbie 1 9nucThie KYIbTYpbl. OCHOBHBIE THUITBI MUTATENBHBIX cpell . KynpTHBHpOBaHUE a3pOOHBIX U
aHa’pOOHBIX MUKPOOPTraHU3MOB. POCT OT/I€IbHBIX MUKPOOPTraHU3MOB U HOMYJIALUN (KyJIbTyp). OCHOBHBIE
napaMeTpsl pPOCTa KyJIbTYp: BpeMsl FeHepallny, yAeIbHas CKOPOCTh POCTa, BBIXOA OMOMACChl, 5KOHOMUUECKUI
ko3 duuuent. [IpoTouyHoe KyJIbTUBUPOBAHNE MUKPOOPTaHU3MOB: IPUHIUI XeMO — U TypOuaoctara. Ctaauu
MEPUOANYECKOT0 KyJIbTUBUPOBaHUS. AJBTPYUCTHUECKOE MMOBEJCHNE KUILIEYHON NAJTO0YKH C Y4acTHEM
reHeTudeckoil cuctemsl MazEF.

MHoroo6pa3ue KOHCTPYKTHBHOIO M JHEPreTHYECKOro MeTado1u3mMa 0akTepui

OcHOBBI 0MOIHEPTEeTUKH
dotoTrpodus, xemorpodus. Ciocods! reTepoTpodHOM U aBTOTPOPHON acCUMUIALUY yriiepoaa. OCHOBHbIE
OMO3JIEMEHTBI U MUKPO3JIEMEHTBI, THITbI IUTAaHUS MUKPOOPTaHU3MOB. MUKPOOBI (hOTOTPOPHI 1 XeMOTPOPHI,
aBTOTPOPBI U reTepoTpodbl, TUTOTPODBI 1 opraHoTpodsl. Canpodutsl u napa3utsl. [IpoToTpodsl u
aykcoTpo(sl. PocToBble BelecTsa.

OcHoBHbI€e 3Tanbl Opo:kenus. [Ipodiiema akuenTopa 3J1eKTPOHOB
Bbpoxenue kak crioco0 cyocrparHoro ¢pochopunupoBanus. JJoHOpHO-aKLeNTOpHAs IpobaeMa U My TH ee
peLIeHHs: MOJIOUHOE U CIIUpTOBOEe Opoxenue. Onpenenenue noHsaTusa «opoxenuey. Pons Jlyu [lactepa B
pa3BuTHU ydeHus o OpoxkeHusx. [lytu karabonmsma rekcos3. JloHOpHO-akIenTopHas npoodiema.
XapakTepucTrKa MpoIeccoB U UX Bo30yauTesneit. Pacpoctpanenue u poib

MoJ104HOKHCJI0€ ¥ CTUPTOBOE OPOKEeHUE
XapakTepHucTrKa MpoLeccoB U UX Bo30yauTeneil. Pacnpoctpanenue u posib MpoIeccoB B IPUPO/IE, 3HAUCHUE
JJIA HpOMLIIHJIGHHOfI ACATCIIbHOCTH YCIIOBECKaA.

MacasiHoKHc10€e U IPONHOHOBOKHCJI0e OpOKeHne
MAaCIISTHOKHCIIOE ¥ MPOITMOHOBOKHCIIOE OpokeHHe. PenieHre JOHOPHO-aKIeNTOPHON MPOOIEMBbI, XUMH3M 3THUX
BUJIOB OpOKeHHs. XapaKTEPUCTHKA IPOLIECCOB U UX Bo30yauTeneil. Pacpoctpanenue u posib mpoIieccoB B
NPUPOJIC, 3HAYCHHUE JIJISl IPOMBIIIUICHHOW JESTEIbHOCTH YeJIOBEKA.

XMMHUYeCKHI COCTAB MPOKAPUOTHOMH KJIETKH
MHUKpO- ¥ MaKpOdJIEMEHThI, HEOOXOIMMBIE JJIS1 pOCTA M PA3MHOKEHUSI MUKPOOPTaHU3MOB.



IMoTpeOHOCTH NPOKAPHOT B NUTATEJIbHBIX BellECTBAX
Hctounuku azota. [lorpe6HOCTH B cepe u pocdope. Monsl metaisioB. dakropsl pocTta

Hcerounuku yriepoaa
VYraeponunas aBrorpodus. PaznooOpasue MexaHU3MOB YTIIEPOAHOI aBTOTPO(UHU MPH XEMOCHUHTE3E U
dboTocuHTE3E

3anmacHble NUTAaTeJdbHbIE BelllecTBa
KanMaJ'I, TJIMKOI'CH, HICJIKOJI034a, JIUIINAbI, COCANHCHNA CCPLI KaK PE3CPB 6aKTepHaHBHOﬁ KIICTKH OJIA
IIaCTUYCCKOT'O U QHCPICTHYCCKOI'O oOMeHa

@D0TOCHMHTE3UPYIOIIINE OAKTEPUH

IIypnypHble U 3ejieHble 0aKTepUuM (CepHbIe U HEeCEPHbIE)
CpaBHHTENBHBIN aHATU3 COCTAaBa MUTMEHTOB, CTpOeHNE, YHKIIMOHUPOBAaHNE (DOTOCHMHTETHIECKOTO arapara.
Poxw cBeTocoOuparomield aHTeHHBI U €€ cocTaB. DOTOMHTYITUPOBAHHBIA IUKIMYECKUN W HEITUKIMYSCKHUI
MIEPEHOC IIEKTPOHOB KaK MpeoOpa3oBaTesib CBETOBOW YHEPTHH B SJEKTPOXHUMHUECKYIO.

JpUTPOOAKTEPHH U IreJIN00AKTEPHH
OCoOEHHOCTH TUTMEHTHOTO COCTaBa M (PYHKIIMOHUPOBAHHS (DOTOCHHTETHUECKUX JIEKTPOH-TPAHCIIOPTHBIX
CUCTEM

l'anodakrepun
lNano6akrepun. OcobeHHocTr PYHKITMOHUPOBAHUS (OTOCHHTETUYECKOTO ammapara. O01Iast XxapakTeprucTuKa
(OTOCUHTETHYECKHUX MTPOLIECCOB: TUIIBI TIUTMEHTOB, IOHATHE O PEAKIIMOHHOM LEHTPE U (POTOCUHTETHYECKHUE
AJIEKTPOHTPAHCIIOPTHBIE HenH. ["anobakrepun — npencraButenn JoMeHa Apxeil. Crioco0 Ku3HU U
0COOEHHOCTH (oTOCHHTE3a rajnodakrepuil. @yHKIIMOHUPOBAHNE OAKTEPHUOPOOTICHHOBOM ITOMIIBL.

[Huanob0akTepun U NPOXJIOPOPHUTHI
OO611as XxapakTepUCTHKa, COCTaB MUTMEHTOB, CTPOEHUE (POTOCUHTETUYECKUX PEaKLMOHHBIX [IEHTPOB U paboTa
cucteM (POTOMHIYIIMPOBAHHOTO TIEPEHOCA FJIEKTPOHOB.

XeMOCHMHTEe3UPYIIHe 0AKTEePpHH

OcHOBBI (PYHKIIMOHMPOBAHUSA AbIXaTEJIbHOM HeNH. AJPo- U aHA3POOH03
Cucrema npixanus. Kucnopon kak Beaymnii (pakTop IBOJIIOIMHA MEXaHU3MOB YHEPrO00eCIICUCHHSI
MPOKAPUOTHOM KJIeTKH. J[prxanue (momaHoe okucienue). OCHOBHBIE ATAlbI MPOIiecca, TEPUHAIBHBIN JTOHOD U
TepMHUHANBHBIN akientop. L{ukim TpukapOoHOBBIX KHCHOT. JlpIxaTenpHas 1enb u GpochopunupoBaHue,
COMPSHKEHHOE € TPAHCTIOPTOM 3JIEKTpOHOB. Kucnopo, kak TepMUHaIbHBIN akuentop. KpaTkas
XapaKTepUCTHKA ITAOB (POPMHUPOBAHUS KUCIOPOIHON aTMOC(HEPHI U ABOJIOIIMHA MEXaHU3MOB OKHUCIUTEIBHOTO
dhochopenupoBaHus y MPOKAPHOT.

XemMoJuTOTpO(pHBIE OaKTepUuH (BOAOPOIAHbIE, CEPO- U THOHOBBIE DAKTEPHH, JKeJIe300aKTEePHH)
XemonutoTtpoHbIeOakTepun.. OKHCIeHNEe HEOPraHNIECKUX CYyOCTPaTOB: BOCCTAHOBJIEHHBIX COSTMHEHUI CephI
(cepobaxTepun), sxene3a u Mapranna (xenezobakrepuu Ha npumepe Thoibacillus ferroxidans), monexymnspHoro
BOJIOPOJIa M OKCH/Ia yriiepoa ((pU3HoI0ro-3KoIornyeckas rpyrma BOJOPOIHBIX OaKTepuil).

XemoopranorpogHbie 0aKTepH ¢ a3pOOHBIM THIIOM NUTAHUA (KJI1E€TYATKOBbIE, YKCYCHOKHCJIbIE U
MeTHJI0TPOdbI)



BKOHOFO-(I)I/IBI/IOJIOFI/I‘IGCKB.H XapaKTCPUCTHUKA IIPECACTABIICHHHBIX I'PYIIIT IIPOKAPHUOT

XeMoopranoTpogHbie 0aKTepUuM ¢ AaHAIPOOHBIM THUIIOM NMUTAHUSA (MeTaHOOpa3yoIIHe,

cyiabdaTpeayunpyonue)
MeTminoTpodsl 1 METaHOTEHBI. bakTepuu, BOCCTAaHABIMBAIOIINE COCTUHEHUS CEPhI

Huxka a3ora (a30TpuUKCATOPHI, AMMOHM(PUKATOPBI, HUTPHU(PUKATOPHI)
[{ukn a30Ta, XapaKTepUCTHKA OCHOBHBIX TPYII OAKTEpUH, YYaCTBYIOIIUX B HEM: a30TQPUKCATOPHI,
aMMOHHU(HKATOPbI, HUTPU(PUKATOPBI, AeHUKTpUuKaTopsl. HUTporenasa, xapakTepucTuka u 0COOEHHOCTH
paboTsI pepmeHTa

Posib 13MEHYMBOCTH B MHOT000pa3un 0aKkTepuit

HacaeacTBeHHOCTHh M H3MEHYUBOCTH OakTepuii. MyTanumn
Myrtauuu. Monekynsipable OCHOBBI MyTareHe3a. ['eHoMm, renorur, peHoTun. MexaHu3mbl periuKaluu
0aKkTepHaIbHON XpOMOCOMBI. BbICOKast N3MEHUNBOCTh MPOKAapUOT. MyTaly: Te€HHbIE 1 XPOMOCOMHBIE.
CrioHTaHHBIN ¥ MHAYLUPOBAaHHBIA MyTareHe3. MyTareHsl, MeXaHu3Mbl ux aeicteus. [lonmynsuuonHas
M3MEHUYUBOCTD, CEIEKIUS Pa3InYHbIX MyTaHTOB. [[puMeHeHne MyTaHTOB MUKpoOpranu3MoB. [lonstue 06
MHIYLUPOBAHHBIX U KOHCTUTYTUBHBIX I'€HaX.

Cnoco0bl pekoMOMHALIMH Y OakTepuii (TpaHchopManus, TPAHCAYKINS, KOHbIOTAIIMS)
PexomOunamus: Tpanchopmarius, TpaHCIyKIHsI, KOHbIOTAIus. [ eHeTHUeCKue peKOMOMHAIINH Y TIPOKAPHOT:
TpaHcopmalys, TpaHCAYKIINS, KOHBIOTAIINS, XapaKTEePUCTHKA U OCOOCHHOCTH Kaxk0ro mporecca. [lomosoit
¢dakTop y GakTepHii, OCHOBHBIE 3Talbl KOHBIOTAIIUH. | eHETHYECKHE KapThI.

BHexpoMocoMHBIe TeHEeTHYECKHE JIeMEHThI
BHGXPOMOCOMHBIC T'CHCTUYCCKUC DJICMCHTHI. HJ'IaSMI/I)lI)I, KOCMUAbI, TPAHCIIO30HbI, UCITIOJIb30BAHUC IUIa3MUI B
TEHETUYECKON MHKEHEPHH.

OCHOBBI BUPYCOJIOTHH

HcTopust oTKpbITHS BUPYCOB
Hctopus otkpeiTHs BUpycoB. Mopdonorudeckoe paznoodpasue. Otkpoitue Bupycos (/.M. UBaHnoBckwid,
1864-1920). ®opmupoBaHue NpeCTaBICHUN O CYIITHOCTH BUPYCOB M M B3aUMOJICHCTBUHU C KIIETKOM-XO3IUHOM.
Bupychl KUBOTHBIX, pacTeHUH U OakTeprodaru — BUPyChl OaAKTEPHil.

Mopdosiornueckoe pazHooopasue BUPYCOB
JIBa mpuHIMIIA TOCTPOEHUSI BUPYCHBIX YaCTHIL,ONpeaesonx ux Mmopdomnoruto. [lanoukoBuansie u
cepruueckre BUPYChI, UX COCTaB U CTpoeHue Ha npumepe T-dara

CTpyKTypHOE pa3Hoo0pa3ue BUPYCOB
MHoroo6pasue BUpYCOB B CBSI3H C IPUPOJI0H, CTPYKTYPOM U PacroIoKEHUEM IeHETUUECKOT0 MaTepuraa.

Buosorusi BUpycoB
PernpoayKTUBHBIN UK BUPYCOB Ha ipuMepe O0akTeprodaroB. Y MepeHHbIE U TU30T€HHbIE BUPYCHI.
IlepcucreHnus BUPYCOB.

I'unoTte3sl NpoUCX0:KIeHUS BUPYCOB
[Ipoucxoxnenue Bupycos. IIporpeccrBHas u perpecCuBHas TUIIOTE3bI 3BOJIIOIIMU BUPYCOB.



HNTorosoe KOHTPOJILHOE MepPONIPUSITHE
BrinosiHeHUE TECTOBOTO 3aJIaHMs 110 pa3jiesiaM TEOPETUYECKOM YacTu Kypca:'"MeTo bl KyJIbTUBUPOBAHUS
MHUKpOOpranu3mMoB", "MHoroo6pasre KOHCTPYKTHBHOTO M SHEPTETHIECKOTO MeTaboIu3Ma OakTepuii",
@DOoTOCHHE3 U XEMOCHHTE3 NPOoKapuoT", MI3MEeHYMBOCTh MUKPOOPTraHnu3MoB", "OCHOBBI BUPYCOJIOTUN
(Mopdosorust u GuoONOTHST BUPYCOB U (aros)".



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Emues, B. T. O6mas MukpoOuosorus : y4eOHHK 1)1 akagemudeckoro O6akanaspuata / B. T. Emues, E. H.
MumyctuH. — Mocksa : U3narensctBo FOpaiit, 2019. — 248 ¢. — (bakamaBp. AkaieMHUYEeCKUH KypC). —
ISBN 978-5-534-11221-4. — Texkcr : anextponssii / DbC FOpaiT [caiit]. https://www.urait.ru/bcode/444769

2. Emues, B. T. MukpoOuosorus : yueOHUK a5 akagemuueckoro 6akanaspuara / B. T. Emues, E. H.
Mumryctus. — 8-e u3n., ucnp. u gor. — Mocksa : U3narensctBo FOpaiit, 2019. — 428 c. — (Briciuee
obpazoBanue). — ISBN 978-5-534-06081-2. — Texkcer : anexkrponnslii / DbC KOpait [caiiT].
https://www.urait.ru/bcode/431970

3. Kypanosa, H. I'. Mukpo6uonorus. Yacts 1. [Ipokapuotuyeckas kineTka : yaeonoe nocooue / H. I
Kypanosa, I'. A. Kynaraaze. — Mocksa : IIpomereit, 2013. — 108 ¢. — ISBN 978-5-7042-2459-4. — Tekcr :
anexkTpoHHbIH // Lngposoit oOpasosarenbhblii pecypc IPR SMART : [caiit]. http://www.iprbookshop.ru/24002

JdomosHuTeILHAS:

1. 'yceB M. B.,Muneesa JI. A. MukpoOuonorus:yaeOHHK JIJISl CTYJCHTOB BY30B, O0YYAIOIIHXCS TI0
Hanpasienuto 510600 "buonorus" u 6uonornyeckum cneruaibHOcTsIM/M. B. I'yces, JI. A. Muneesa.-
Mocksa: Akanemusi,2003, ISBN 5-7695-1403-5.-464.-bubnuorp.: c. 440-441

2. Hetrpycos A. U.,Kotosa U. b. O6mass MUKpOOHOJIOTHS: y4eOHUK JIJIsl CTYICHTOB BBICIITUX YICOHBIX
3aBesieHuH, oOyyatonuxcs no HanpasieHusM 110100 "Arpoxumus u arponouBoBeaenue” u 110200
"Arponomus"/A. Y. Herpycos, 1. b. KotoBa.-MockBa:Akanemus,2007, ISBN 978-5-7695-3968-8.-2821 .-
bubnuorp.: c. 275. - Vka3.: c. 276

3. Emues B. T.,Mumyctun E. H. Mukpo6uosorusi:yueOHUK 11 CTYICHTOB BY30B, 00YYaIONIUXCs 110
HaIpaBJICHUSM U CIICIUATLHOCTSM arpoHoMu4eckoro odpaszosanust/B. T. Emnes, E. H. Mumryctus.-
Mockga:lpoda,2006, ISBN 5-358-00443-2.-444.-bubnuorp.: c. 427-428

4. Aconos H. P. Mukpo6uosiorusi:yueOHUK IJIs CTYyA€HTOB By30B 110 crierainbHocTi 310700 "3ootexuus"/H.
P. AconoB.-MockBa:Konoc,2001, ISBN 5-10-003160-3.-352.

5. MuneBuu A. B.MukpoOuosnorus. buonorus npokaprnotoB.yueOHUK Aiis By30B : B 3 T. T. 1/A. B. [luneBuu ;
Cankr-IlerepOyprekuii rocyaapctBeHHblid yHuBepeuteT.-Cankt-IlerepOypr:UznatenscrBo CaHKT-
ITerepOyprckoro ynusepcurera,2007, ISBN 978-5-288-04057-3.-352

6. [TuaeBuu A. B.Mukpobuonorus. buonorus npokaprotoB.yueOHUK ai1st By30B : B 3 T. T. 2/A. B. [luneBud ;
Cankr-IleTepOyprekuit rocynapctBennbiii yHuBepcuteT.-Cankt-IlerepOypr:M3narensctBo CaHKT-
[TerepOyprckoro ynusepcurera,2007, ISBN 978-5-288-04269-0.-331



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://mol-biol.ru Menuinna, MoJIeKyJIsipHas OMOJIOTHsI, ONOXHMHUS, TeHETHKA
http://www.pereplet.ru/obrazovanie/stsoros/619.html crarss CxynaueBa
10. Ilepeuenb uHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

OO6pazoBaTenbHbIN MpoIiece Mo TUCHUIUTMHE MUKPOOHO0JI0Tris M BUPYCOJIOTHSI TIPENOIaracT
MCIOJIb30BaHUE CIIEAYIOIIEr0 MPOrpaMMHOT0 o0ecTieueHus] 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
Mpe3eHTAIIMOHHBIC MaTepUabl (CIaibl IO TeMaM JIGKIIMOHHBIX M MPAKTUYECKUX 3aHATUN);

JOCTYII B pekuMe on-line B DnekTpoHHY0 6nbmnoTeunyto cucremy (ObC)
JOCTYI B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeIbHON Cpely YHUBEPCUTETA.

[TepeyeHr HEOOXOIUMOTO JTUIIEH3MOHHOTO U (MJIH) CBOOOIHO PACTIPOCTPAHIEMOTO ITPOTrPAMMHOTO
o0ecrieyeHus:

1) opucHbI nakeT NpUIOKEHUH (TEKCTOBBINA IPOLIECCOP, MPOTrpaMMa JUIsl TOATOTOBKH 3JIEKTPOHHBIX
IIpe3eHTalH);

2) npuII0KEeHUE, MO3BOJISIONIEe IPOCMAaTPUBATH M BOCTIPOU3BOJAUTH MenakoHTeHT PDF-¢aitnos;
JlMcuuIuinHa He IpeyCcMaTpUBaeT MCIOJIb30BaHHE CHICIIMATM3HPOBAHHOTO TPOIPAMMHOTO 00ecreueHus

[Tpu ocBOeHMM MaTepHalia U BHIMTOJHEHHS 3aITaHHH 10 JUCIUTUINHE PEKOMEHYETCSI HCTIOJIh30BaHNE
MaTepuasoB, pa3MeIIeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu TUCTaHIMOHHON paOOTHI U TPOBEJACHHUH 3aHATHN B PEKUME OHJIAWH MOTYT
HCIOJIb30BAThCA:

cucteMa BuIeoOKoH(pepeHIIcBs3u Ha ocHoBe miatdopmel BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U npeseHTaum‘/'I, ayJuo- U BUJICOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMBIC 3a/IaHN,
3aJJaHus JJ11 COBMECTHOM paboThI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HEOOX0AMMOM 1JIs1 OCYLIeCTBJICHUS
00pa30BaTEJBLHOIO NPoOLEecca M0 AUCHHUILIHHE

Jlist mpoBeIeHHs JICKITMOHHBIX 3aHATHH Heo0X0auMa yueOHast ay TMTOPHsI, OCHAIIEHHAs! CIICIIHATN3UPOBAHHOM
MeO0ebIo, IEMOHCTPAIIMOHHBIM 000pyI0BaHHEM (TIPOSKTOP, IKPaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIINM
MIpOrpaMMHBIM 0OecIieYeHuEM, MEJIOBOM (1) MJIM MapKEPHOH JOCKOM.

Jlist mpoBenieHrs 1ab0paTOPHBIX 3aHATHH HeoOxoauma Jradoparopus "Jlaboparopust puznonaoruu
MUKpPOOPTaHU3MOB'" OCHAITICHHAS Ta00paTOpHBIM 00opynoBanueM. CoctaB 000pyI0BaHUs, MPEACTABIICH B
MacropTe J1adopaToOpHil.

Jl1is TpoBeIeHUST MEPOTIPUSATHI TEKYIIEro KOHTPOJII HeoOXoauma ydueOHast ay TMTOPUs, OCHAIIICHHAs
CHEIHATN3UPOBAHHON MeOeTbI0, IeMOHCTPAIMOHHBIM 000pYyTI0BaHUEM (IIPOEKTOP, FKPaH,
KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOILIUM MPOTPAaMMHBIM 00eCrIeYeHHEM, MEJIOBOM (M) WU MapKepHOM
JIOCKOM, a Taxke "JlabopaTopust HU3NOIOTHH MUKPOOPTaHH3MOB" .

Jlyst camocTosTeTbHOM paboThl HeoOXxoauMBbI omenieHuss Hayunoi 6uommorexku [ITHUY . [Tomemnenus
Hayunoii 6u6mmorexku [I'HNY, o6ecnieunBaroT J0CTYI K JTOKAIBHOW M TI100aTBHOM CETSIM.



Jl1is mpoBeieHUs] MPOMEKYTOYHOM aTTeCTalluu, TPYIOBBIX M UHIUBUIYaIbHBIX KOHCYIbTAUNH HEOOX0qMMa
yueOHasi ay TuTOpHSl, OCHAIIIEHHAs CIIEIMATM3UPOBAHHON MeOEIbI0, MEJIOBOM (1) WITM MapKepHOU TOCKOMH,

[Tomemenus nayunoi 6uomuorexku [I'HUY mist oGecriederHust caMoCTOSITEIbHON PaboThl 00yUYarOIINXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kopi.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMU KOMIIBIOTEPA C
JIOCTYNOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHalbHbIMU
KOMIIBIOTEpPaMH € JOCTYNOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a]1 €CTECTBEHHON IUTEpaTyphl, KopI.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU IUTEPaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢akynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHaabHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOH U INT00ANBbHOM KOMIIBIOTEPHBIM CETSM.

6. UutanbHbIi 321 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKAJbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce koMInbloTephl, yCTaHOBJIECHHBIE B TOMELIEHUAX HAy4YHOU OMOJINOTEKH, OCHAILEHBI CIICAYIOIINM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouno-npaBoBast cucrema «Koncynprantlnocy»



@oHabI OLICHOYHBIX CPEACTB I ATTECTALMH 110 JUCHHUIIHHE
Muxkpoo10/10rusi U BUPYCOJI0T U

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK 4

Crnoco0eH NpUMEHATH 3HAaHUSA B 00J1acTH (PyHIAMEHTAJBHBIX OMOJ0THYECKUX HAYK NIPH
peLieHN U NpodecCHOHAIBHBIX 3a1a4

KomMmnerennus IlnannpyemMble pe3yJabTaThl Kputepumn oniennBanusi pe3yJibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIlIK 4.1 3HAaTh 0COOCHHOCTH IIMTOJIOTHH, HeynosierBopure

JleMOHCTpHpYyeT 3HAHUS
B 00nacTu
byHIaMEHTATBHBIX
OMOJIOrMUECKHUX HayK
[PU PEUICHUN
npodeccuoHaTbHBIX
3a1a4

(U3HOTOTUN U TEHETUKH
POKapUOT, YMETh MPUMEHSTH
MIOJTyYCHHBIEC 3HAHUS
TEOPETUYECKO YacTH Kypca Ha
nabopaTopHBIX paboTax, BIaIETh
OCHOBHBIMH 0a30BBIMH 3HAHUSAMHU
B 00JIaCTH MUKPOOHOJIOTHUHU TIPU
peleHny npogecCuoHaIbHbBIX
3a1a4

He 3HaeT 0c0O€HHOCTH LIUTOJIOTHH,
(U3MOJIOTHH U TEeHETUKH IIPOKAPUOT, HE YMEET
IPUMEHSATH [TOJTyYEHHbIE 3HAHUS
TEOPETUYECKOM YacTH Kypca Ha J1a00opaTOpHBIX
paboTax, He BJIaI€eT OCHOBHBIMHU 0a30BBIMHU
3HAHUSAMHU B 00J1aCTH MUKPOOUOJIOTUHU TIPU
peneHnH mpoeCcCHOHATBHBIX 3a1a4
YnoBaerBopuTeabH

YacTuuHO 3HaeT OCOOEHHOCTH LIUTOJIOTHH,
(U3NOIOTHH U TEHETHKH MTPOKAPHUOT, HE YMEET
MIPUMEHSTH MOJTyYSHHBIC 3HAHUS
TEOPETUUECKON YacTH Kypca Ha J1abopaTOPHBIX
paboTax, He BJIaJieeT OCHOBHBIMU 0a30BEIMU
3HAaHUSAMH B 00J1aCTH MUKPOOHOJIOTHH TIPU
perneHnH mpoeCCUOHATIBHBIX 3aa4

Xopouo
3HaeT 0COOCHHOCTH IIUTOJIOTUH, (PU3HOIOTHH H
TCHETHKH MPOKAPHOT, YMEET NPUMEHSAThH
MIOJTyYCHHbIE 3HaHUS TEOPETHUECKON YacTH
Kypca Ha J1a0opaTopHbIX paboTax, BlajieeT
OCHOBHBIMH 0a30BBIMH 3HaHUSIMH B 001aCTH
MHUKPOOHOJIOTUH NPH PEILICHUH
npodecCHOHATBHBIX 3aJay, HO JIOMyCKaeT
OILIMOKHU

OTtim4yHoO
3HaeT 0COOCHHOCTH LIUTOJIOTUH, (PU3HOJIOTUH U
TEHETUKH NPOKAPHOT, YyMEET NPUMEHATh
MOJIyYSHHbIE 3HaHUS TEOPETHUECKONW 4acTH
Kypca Ha JJabopaTopHbIX paboTax, BiajeeT
OCHOBHBIMM 0a30BBIMM 3HaHUSIMH B 00J1aCTH
MUKPOOHOJIOTUY TIPH PEIICHUH
npoecCuoHaNBHBIX 3a7a4




OIIK.1

BJIaIleeT 0a30BbLIMH 3HAHUSIMH 0 COBpeMeHHOﬁ HaquOﬁ KapTuHE MHUpa HA OCHOBE HOJ'IO)KeHI/Il‘/JI,
3aKOHOB 1 ME€TOJJ0B MATCEMATUYICCKHUX N €CTCCTBCHHBIX HAYK

Komnerenmus IlnannpyemMble pe3yJbTaThl Kputepumn oniennBanusi pe3yJibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 3HATD cTpykTypy, XUMHUYECKHI HeynosierBopureJ

Nwmeer npeacrasieHue o
Hay4YyHOH KapTHHE MHUpa
Ha OCHOBE IIOJI0KCHUH,
3aKOHOB H
3aKOHOMEPHOCTEN
CCTCCTBCHHBIX HAYK

cocTaB U (PyHKIIUU KOMIIOHEHTOB
npokapuoTHou kinetku, YMETDH
MPUTOTOBUTH IIpETapaThbl s
mukpockonuu, BJIA/IETH
HaBBIKAMH COIIPATATh
TEOPETHUECKYI0 0a3y Kypca ¢
MPAKTUKON MUKPOOUOIOTHYECKUX
HCCIIEIOBAHUI

He 3naer cTpykTypy, XMMHUYECKUI COCTAB U
(GYHKIIUN KOMIIOHEHTOB MTPOKAPUOTHOMN KJIETKH,
He ymeeTr npuroToBuTh penapatsl A
MHUKPOCKOIINH,HE BJIaJI€€T HABBIKAMU COIPATaTh
TEOPETUUECKYI0 0a3zy Kypca C MpaKTUKON
MUKpPOOHOJIOTUYECKUX UCCIIeI0BAaHUMN
Y10BJ1€TBOPUTEbH

YacTUYHO 3HAET CTPYKTYPY, XUMHUECKHUI
cocTaB U GYHKIIUU KOMIIOHEHTOB
MPOKAPUOTHOU KiIeTkH, He ymeeT mpuroroBuTh
npenaparsl JJIsi MUKPOCKOIINH, HE BJIAJIEET
HaBBIKAMH COTIPATATh TEOPETUUYECKYIO 0azy
Kypca C MpaKTUKOH MUKPOOHOIOTUYECKHUX
HCCIIEIOBAHUI

Xopouo
3HaET CTPYKTYPY, XUMHUYECKUN COCTaB U
(YyHKIIMH KOMIIOHEHTOB NMPOKAPUOTHON KIIETKH,
yMeeT MIPUTOTOBUTH MIpenapathl AJis
MHUKPOCKOITUH, YaCTUYHO BJIaJIC€T HAaBBIKAMHU
conpAraTh TEOPETUUECKYIO 0a3y Kypca ¢
MPAKTUKON MUKPOOHOIOTHYECKHIX
HCCIIEI0BAHUI

OT1iu4HO
3HaeT CTPYKTYpPY, XUMHUUYECKUN COCTAB U
(YHKIIUN KOMITOHEHTOB MTPOKAPUOTHOMN KIIETKH,
yMeeT IPUTOTOBUTH MIpenapaThl AJis
MHUKPOCKOIIUH, BJIAJICET HABBIKAMU CONPSTaTh
TEOPETUUECKYI0 0a3y Kypca C MPaKTUKON
MUKPOOHOJIOTHYECKUX UCCIIETOBAHUMN




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema goctaBku : CYOC

Buja meponpusTHs NPOMEKYTOUYHON aTTeCTANMH ¢ DK3aMEH
Cnoco0 npoBeieHHs MEPONPUATHS MPOMEKYTOUHOI aTrTecTannu : OlEHKa M0 JUCIUIUIMHE B paAMKax
MIPOMEKYTOUHOM aTTeCTaIlK ONpPEILNIeTCS Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPHUITHSIX, IPOBOIUMBIX B TEUCHHE YUEOHOTO IEPUO/A.
MaxkcuMajbHoe KoJnuecTBo 0ayiioB : 100

KonBepranusi 6a/U10B B 0TMETKH

«otau4Ho» - ot 81 no 100
«xopomo» - ot 61 1o 80
«YAOBJIETBOPUTEJIBHO» - OT 46 110

60

«HEeYI0BJIETBOPUTEIbHO» / «<He3a4TeHOo» MeHee 46 Oaiia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
OIIK.1.1 Mopdonorus Gakrepuii Mopdonoruueckue rpymnmbl

Nwmeer npeacraBieHue 0 HAy4HOU
KapTHHE MHpa Ha OCHOBE
IMOJIOKEHUM, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

OIIK 4.1

JlemoHCTpHpyeT 3HaHUs B 0071acTH
(byHIaMeHTaIbHBIX
OMOIOTMYECKHUX HAYK MPU
penieHnu npodecCUOHaTbHBIX
3a/1a4

3amumaeMoe KOHTPOJIbHOE
MeponpusiTie

OaKTepuaIbHBIX KIETOK, METOIBI
MHUKPOOHOJIOTHUECKUX MCCIICIOBAHUN

OIIK.1.1

Nmeet npeacTaBiieHre O HAYYHOU
KapTHHE MHpa Ha OCHOBE
IMOJIOKSHUH, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

OIIK 4.1

JleMoHCTpUpYyET 3HaHUS B 00J1aCTH
(byHIaMEeHTaIbHBIX
OMOJIOTUYECKUX HAYK MPH
peteHny npoecCUOHATBHBIX
3a/1a4

Kierounas crenka.
CrpoeHue KryTuka.
MexaHu3M IBUKECHUS
Oaktepuii

3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

CTPOEHHUE KJIETOYHOW CTEHKH TPOKAPUOT,
CTPOCHHE U MEXaHU3M BPAIIECHUS JKIYyTHKA;
METObI JUATHOCTUKH OaKTEPHit




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs

OIIK.1.1 CnopooOpa3zoBaHue MEXaHHU3M HJIOCTIOpO0Opa3OBaHMS,

Hmeer npencrapieHue 0 HAyYHOU | 3amuMiiaeMoe KOHTPOJILHOE METObI MUKPOOHOIOTHYECKHIX

KapTHHC MHpPa Ha OCHOBC Meponpusitue HUCCIEIOBAHNN
MOJIO’KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEH eCTECTBEHHBIX
HayK

OIIK 4.1

JleMoHCTpHpYyET 3HaHUS B 00IaCTH
(byHIaMEHTaIbHBIX
OMOJIOrMYECKHUX HayK IpU
peneHny mpogecCuOHATBHBIX
3a1a4

OIIK.1.1 HTorosoe KOHTpPOJILHOE ba3oBbie 3HaHUA 110 KypCy

Mwmeer npencraBieHre 0 HAYYHOU | MEPONPUATHE "MuxkpoOuosiorus u Bupycosorus"

KapTHHE MHpa Ha OCHOBE Hrorosoe KOHTpPOJIBLHOE
MOJIOKCHHH, 3aKOHOB H MeponpusiTHE

3aKOHOMEPHOCTEH eCTECTBEHHBIX
HayK

OIIK 4.1

JleMoHCTpHpyeT 3HaHUS B 00J1aCTH
dbyHIaMEHTATBHBIX
OMOJIOrMYECKUX HayK MPU
penieHnu npodeccHoHaIbHBIX
3a1a4

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS

MopdoJiorus 6akTepuii

IIpo0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectanuu: 20
[Tpoxoanoii 6amm: 10

Iloka3aTesin oneHUBaHUSA Basbl
CtyneHT 3HaeT 0cOOEHHOCTH MOP(}OIOTHH OaKTepUATBHBIX KJIETOK 5
CTyneHT yMeeT COCTaBIIATh MPOTOKOJ 3aHATHUS, IOATOTOBUB €0 B BU/I€ MMCbMEHHOTO OTYETa 5
CryneHT ymeeT paboTaTh ¢ UIMMEPCHOHHBIM OOBEKTHBOM CBETOBOI'O MUKPOCKOTIIA 5
CrynieHT yMeeT roTOBUTH npenapar "mMa3ok" 5

Kiaerounas crenka. Ctpoenue :xryruka. Mexanusm IBHKeHHs OaKTepui

IIpo0mKUTENBHOCT IPOBENCHNS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOH padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 20
[Tpoxoanoii 6amm: 10




Iloka3aTey OLEHUBAHUSA

Bajaasl

CtyneHT 3HaeT 0COOEHHOCTH CTPOSHUS KJIIETOYHON CTEHKU IMPOKapUOT

CryneHT yMeeT roTOBUTh IPUKU3HEHHBIE NpenapaThbl IPOKapUoOT

CTyneHT yMeeT TUarHoCTHPOBaTh TPAMOTPHUIIATEIFHBIX U TPAMIIOJIOKUTEIBHBIX IPOKAPUOT,
UCIOJIB3YS OKpacKy no I'pammy

CTyaeHT 3HaeT CTPOCHUE )KTYTHUKA MPOKAPUOT M MEXAHU3M €ro paboThI

CnopooOpa3zoBanue

[Tpo10IKUTETLHOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTtTecTanuu: 1 9aca
YcoBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYINTOPHOMH PadoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOYHON aTTeCTaluu: 25
[Tpoxoanoii 6amr: 11

IToxa3zarTen oeHNBAHUA

Bajaabl

CTyIeHT npeaoCTaBIseT MMCbMEHHBIE OTUYETHI 110 JIAO0OPAaTOPHBIM paboTaM, 0(popMIICHHBIE B
IIOJTHOM COOTBETCTBHHM C TPEOOBaHUSIMHU.

11

CTyaeHT 3HaeT MeXaHU3MBbI IIEPCUCTEHLIMU KIETOK TPaMOTPHULIATEIbHBIX OaKTepHil

CTyneHT 3HaeT 0COOCHHOCTH 3H0CIIOPOOOPa30BaAHNUS Y TPAMIIOJIOKUTENILHBIX OaKTepuit

CryneHT yMeeT roTOBUTh Iperapar OKpaleHHbIX sHaocnop "no IlemkoBy"

HToroBoe KOHTPOJIHLHOE MEPONIPUSITHE

[Tpo10IKUTETLHOCTD MTPOBEICHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTAIMK: 2 Yaca
Y coBUs TPOBEICHUS MEPOTIPUATHS: B YACHI aAYIMTOPHOH padoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHON aTTecTanuu: 35
[Tpoxoanoii 6amt: 15

IToxa3zarTenn oeHNUBaAHUA

Bajaabl

Brimonneno BepHo 6onee 81% 3amanuii Tecta Mo TeopeTHUECKoi yacTu Kypca "Mukpoouonorus
1 BUpycojorus"

35

Brimonneno BepHo 61-80% 3amanuii Tecta 1o TeopeTHyeckon 4acTu Kypcea "MUKpoOnonorus u
BHUpYycoorus"

25

Brimonneno BepHo 41-60% 3amanuii Tecta 1o TeopeTHYecKor 4acTH Kypcea "MuKpoOnonorus u
BHUpYycoorus"

15




