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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

JucuumnuHa «CoBpeMEHHbIE METOJbl HCCIEIOBaHUS B MHKPOOHOJIOTHH» OTHOCUTCS K
JUCHUTUIMHAM  4YacTH, (opMupyemMoil y4yacTHMKaMu OOpa3oBaTeNbHBIX OTHOHIeHHWH broka 1.
Juctumuuel  (Moaynu) MOoNEKyIsIpHO-TEHETHYECKOrO0  MOAYJS Y4eOHOro IUlaHa OCHOBHOM
npodecCHOHATIBPHON  00pa3oBaTeNbHOW  MPOTPaMMbI  BBICIIETO  OOpa3oBaHUS — IMPOrPaMMBbI
MarucTparypsl 1o HanpapieHuio noaroroBku 06.04.01 buonorusi, HampaBieHHOCTh (IIPOQHIIb)
o0Opa3oBaTenbHON mporpaMmbl «BUOTEXHONOTHST C OCHOBAMH HAHOTEXHOJIOTHIT», OYHOW (HOPMBI
00yJeHwusI.

JucuumninuHa onupaeTcss Ha  pe3yiabTaThl OOy4YeHHs OCHOBHOH  mpodeccnoHanbHOM
00pa3oBaTeNbHON MPOTPaMMBbI BBICILIEI0 00pa30BaHMs — MPOTrpaMMbl OakaiaBpHara MO HAIpaBICHUIO
noarotoBku 44.03.05 Ilemarormyeckoe oOpa3oBaHue, CHOPMUPOBAHHBIE B pPaMKax JIUCIHUIUIMH
yuebHoro miaaHa «MUKpoOHOJIOrusl U BUPYCOJIOTUSA», N3YUEHHBIX 00Yy4alOIUMUCS B 5 CEMECTPE.

Pesynprarel  m3yueHus — aucuMIUIMHBL  «COBpPEMEHHBIE  METOJbl  HCCIEAOBaHUS B
MUKpPOOHOJIOTUN»  SIBJISIFOTCS  TEOPETHUYECKOM M METOJOJOTMYECKOW OCHOBOM JJIi  H3Y4YEHUS
TucIUILIH: «JIlabopaTtopHasi TMarHOCTUKA U HOBBIE TEXHOJIOTMU B TUATHOCTHKEY, «bHOTeXHOIOTH) U
IIPOBEJCHUS HAYYHO-UCCIIEJ0BATEIbCKON pabOTHI.

1. Ilepeyenb MJIAHUPYEMBIX Pe3yJbTATOB 00yueHHsi (00pa3oBaTeIbLHBIX Pe3yJabTATOB) IO
AUCHUILINHE

Heabio ocBoeHust AUCUUILTUHBI «COBPEMEHHBIE METOJIbI MCCIIEIOBAHHUS B MUKPOOHMOIOTHI)
sBnsieTcs  (OPMHpPOBaHWE Yy  MarucTpoB  CHCTEMAaTH3MPOBAHHBIX  3HaHWH B 0o0JacTu
MUKpPOOHOJIIOTUYECKUX METOJOB HUCCIICIOBAHMS M MPUMEHEHHE IOJIyUCHHBIX 3HAHUW M HABBIKOB B
penieHnn mpodecCHOHATBHBIX 3a71ad.

A Taxke CoJIeHCTBUE CTaHOBJICHUIO MPO(decCHnOHaNbHON KOMIETEHTHOCTH OyayIero meaarora
yepe3 (OpMUpPOBAHME IEJIOCTHOIO MPEJCTABICHUS O POJIM OPraHU3AlMM IPOBEICHUS HCCIEI0BaHUI
M0 OIIEHKE PEaKIUu MUKPOQIOPHI )KUBBIX CHCTEM, a TaK)Ke MUKPOOHUOIIEHO30B BOJBI, BO3lyXa U TIOYB
Ha YXYIIIEHHE OKOJOTHYECKOW OOCTAaHOBKM B COBPEMEHHON 00pa3oBaTelbHOW cpelae |
MEJAaroruyeckoil  eATeIbHOCTH HAa OCHOBE OBJAJACHUS HMX BO3MOXHOCTSIMH B  pELICHUU
MeJaroru4ecKrx 3aaad.

B pesynpTare OCBOGHHS MPOrpaMMbl MarucTparypbl OOydYalOIIMNCS OJKEH OBIAJICTh
CIENYIOIIMMH pe3yJabTaTaMu OO0yueHus 1o auciurinHe «CoBpeMEHHBIE METONbI UCCIICJIOBAHHS B
MUKpoOHoNorun» (B Tabiuile MPeACTaBIEHO COOTHECEHHE 00pa30BaTEIbHBIX PE3yNbTATOB O0YyUEeHUS
Mo JUCHUIINIMHE C UHAWNKATOPaMH JOCTHUIKCHUSA KOMHCTCHHHﬁ)I

Komrmerenmus u OO0pazoBarenbHBIC PEe3yIbTaThl JUCIATLTMHBI

WHUKATOPHI €€ (aTamnbl GopMUpPOBAHUS AUCHIUTIINHBI)

JOCTHIKCHUS B 3HaeT yMeeT BJIaJIeeT

JUCITUTLINHE

I[IK 1 Bemonnenue
MUKPOOHUOIOTHYECKUX
paboT (KyIbTypaabHBIN
METOJI) — TPOBOAUTH
otbop mpo0 JUTST
MIPOBEICHUS
MUKpPOOHOJIOTHYECKUX
paboT, aHamu3 MOCEBOB
MUKpPOOHOJIOTHYECKUX
po6. Mnentudukanus




MUKPOOHOIIEHO30B
THJIPOOMOHTOB,
KOHTPOJIIb  Cpelbl  UX
oOuTaHusl.

HIIK 1.1. Ilpumensier
3HAHUS CTAHJIAPTHBIX H
MHBIX METOAMK OTOOpa
" TPAHCIIOPTUPOBKA
O0TOOpaHHBIX TPOO.

OP-1 [Ipumenser
3HAHUS CTAHAAPTHBIX W
UHBIX METOJIUK OTOOpa
B o0macTu
MUKPOOHOJIOTHH

UIIK 1.2. Bmaaecer
METOJaMH TOATOTOBKH
poo K
MHUKPOOHOJIOTHIECKOMY
MOCEBY,  IPOU3BOAUT
IOCEB MaTepHaloB Ha
MUTATEIbHbIE CPEAbl U
najJbHEenIee
KYJIbTUBUPOBAHUE.

OP-2 Brnaneer
0a30BBEIMU H
CHEIHATN3UPOBAHHBIMU
METOaMH, B
3aBHCUMOCTH OT THIIA
Ouomarepuasa u
ITOCTaBJICHHBIX 3a7a4

HIIK 1.3. IlpoBoaut
abopaTOpHBIN aHAIH3
MUKPOOHOIOTUIECKUX
TECTOB.

OP-3 [IpoBonut
1abopaTOpHBIN  aHAIU3
MHUKPOOHOIOTUICCKUX
TECTOB.

UIIK 1.4. Bnaneer
HaBBIKAMU
uaeHTuGUKauu
TaKCOHOMHMYECKUX
rpynn
MHUKPOOPTaHU3MOB,  a
Takke  KOHCEpBalluH,
XpaHeHUs 51
JOKYMEHTaIus
BBIIEJIEHHBIX IITAMMOB.

OP-4 Biageer

HaBBIKAMU
uaeHTU(DHUKAITAN
TAKCOHOMHUYECKUX

rpyImmn

MHUKpPOOPTraHU3MOB, a
TaK)Ke KOHCEpBallWH,

XpaHEHUS
JIOKYMEHTaLUs
BBIJICJIICHHBIX
ITAMMOB.

u

HUIIK 1.5. Cnocoben
OpraHu30BaTh
SIHUAEMHAOIOTHISCKUH
MOHUTOPHHT
KOHTPOJIUPYEMOTO
00BeKTa, MIPOBECTH
OIIEHKY pucka
BO3HUKHOBEHHUS
ANU300THICCKOTO
rpouecca.

OP-5 Crocoben
OpraHU30BaTh
SIUIEMHOJIOTHUYECKUN
MOHUTOPUHT
KOHTPOJIUPYEMOTO
00BeKTa

I[IK 2 Opranuzanus,
BBITOJIHEHHE U
yIIpaBJIeHHE Ka4eCTBOM
1a00paTOPHBIX
HCCIIEN0BAHUMN -
(U3NKO-XUMHUYECKUX,
TeMaTOJIOTHUECKHUX,




MMMYHOT€MAaTOJIOTHYEC
KHX,
OOIIEKIIMHUYECKHX,
OHMOXUMHUYECKUX,
MMMYHOJIOTHYECKHX,
TOKCHKOJIOTHYCCKHUX,
MOJICKYJISIPHO-
OHOJIOTUYECKUX,
FCHETHYECKHUX,
IUTOJOTHYECKHUX,
MHUKPOOHOJIOTHYECKUX
(O6aKkTepuOIOTUICCKUX,
MHKOJIOTHYECKHX,
BHUPYCOJIOTHYECKUX,
[apa3sUTOJOTHYECKHUX).

UIIK 2.1. Ilpumenser
3HAHUS CTaHIAPTHBIX U
WHBIX METOAHMK OTOOpa
U TPaHCHOPTHPOBKH

OP-6 [Tpumensier
3HAHUSl CTAaHJAPTHBIX W
WHBIX METOJIUK OTOOpa
U TPaHCIIOPTUPOBKH

0TOOpaHHBIX npo6 0TOOpaHHBIX P00

COTJIACHO

PYKOBOISIIEH

JIOKYMEHTAIIH.

UIIK  2.2. Bnaneer OP-7 Bnageer

METOJIaMU TOATOTOBKH METOJIaMHU

po06 K J1abopaTropHOMY MOATOTOBKHA TIPOO K

aHaIn3y B nabopaTopHOMy

3aBHCUMOCTH oT aHaIN3y

METOAa HCCIEeI0BaHMS

COTJIACHO

PYKOBOASILEH

JTOKYMEHTAIIH.

HIIK 2.3. TIlpoBoaut OP-8 [IpoBoaut

na0opaTOpHBIN  aHaIU3 71a00paTOpHBIM  aHAIN3

c WCTIOJIb30BaHUEM c WCTIOJIh30BAHNEM

71a00paTOPHOTO 71a00paToOpHOTro

o0opynoBaHus o0opynoBaHus

COTJIACHO

PYKOBOISIIIEH

JOKYMEHTAIIH.

UIIK 2.4. Bnaneer OP-9 Bnaneer

HaBBIKAMU aHanm3a HaBbIKAMU  aHAJIN3a

MOJyYCHHBIX JTaHHBIX, MOJTyYSHHBIX

CTaTUCTHUYECKOU JIAHHBIX,

00paboOTKU XpaHEHUS U CTaTUCTUYECKOU

JIOKYMEHTAIUU 00paboTKH

pe3yIbTaTOB. XpaHEHHS "
JIOKYMEHTALlUU

pE3yJIbTaTOB.




HIIK 2.5. Cnocoben OP-10 Cnocoben
oopMIIATH OTYETHI, C oopMIATH OTYETHI,
IPUMEHEHHEM C HpUMEHECHHEM
rpaduKoB, rpaduKoB,
reHepUPOBAHHBIX

TaOIUI] U JIP.

2. O0beM TUCHMILIMHBI B 324€THBIX €IUHHUIAX C YKA3aHUEM KOJHYeCTBa aKaJeMHYeCKHX
4YacoB, BblIeJIEHHBIX HA KOHTAKTHYI0 padoTy o0ydamoluxcs ¢ mnpemnojgaBarteieM (o Bujaam
YueOHBIX 3aHATHI) U HA CAMOCTOAITEJILHYIO Pa00Ty 00y4arommXxcs
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3. Conep:xaHue QHCHMILUIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM (pa3jejiaM) ¢ yKa3aHHEM
OTBEJ€HHOT0 HA HUX KOJHYECTBA aKAIeMHYECKUX YaCOB U BU/I0B Y4eOHbIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u omeeo0eHH020 HA HUX KOJUYECMEA AKAOEMUUECKUX YaACO8 U
6UO006 YUEOHBIX 3AHAMUIL.

KomnnuectBo yacoB no ¢popmam
OpraHu3aluu 00y4eHus

HaumenoBanue pasnena u Tem

JlekuuoHHbIE
JIabopaTopHbI
€ 3aHATHUS
[IpakTruecku
€ 3aHATHUS
CamocrosiTen
bHas paboTta

3aHATUA

3 cemecTp
Tema 1. MukpoOnoIoruaeckue MeToIbl UCCIICIOBAHMS.
XapakTepucTuka.

Tema 2. MUKPOCKOIMYECKUE METO/IbI UCCIIEIOBAHMUS.
Tewma 3. baktepuosiornueckue METO Il UCCIIETOBAHUS.
Tema 4. buoyornueckre METOBI.

16
10
13

Tema 5. Ceponorndeckne METOIbI HCCIIEIOBAHUS.
Tema 6. MonekyIsipHO-TEHETHUECKUE METO/IbI UCCIIEIOBAHUS 2
HUTOI'O: 4 20 57

AN D




3.2. Kpamkoe onucanue cooepicanun mem (pazoenos) OUCUUunIuHbl
Kpatkoe cogep:kanue Kypca

Pasznea 1. BBenenne B npeamer. OCHOBHbIE BHIbI MUKPOOHOJOTHYECKUX METO/10B
HCCJIeTOBAHUS

Tema 1. MukpoOuo10oru4ecKkue MeToAbl HCCIeJ0BaAHNs. XaPaKTEePUCTHKA

CBsi3p mpenMera co CMEXHbIMU AuciuiuimHamu. llonoxkeHue B cucreMe HayK. DBONIOLHUS
Pa3BUTHS METOI0JIOTHYECKOM 0a3bl. XapaKTepUCTUKA COBPEMEHHBIX METOJ/IOB UCCIIEIOBAHUSI.

Tema 2. Mukpockonnyeckue MeTOAbl HCCJIEJOBAHNUS

OTKpbITHE MHMKPOCKOIIMM M DPa3BUTHE JaHHOTO MeToAa. BO3MOXXHOCTM pa3jaMYHBIX BHUIOB
MUKpockormuu. CoBpeMEeHHbIE MHUKPOCKONBI M TNPUHLOUIB WX paboTbl. Metoasl orbopa mpod u
IPUTOTOBJICHUE MIPENApaToB JUIsl IPOBEJEHHUS OCHOBHBIX BHJIOB MUKPOCKONUHU. MeTo/bl (puKcaluu u
OKpallIVBaHUs.

HNuTepakTuBHas popma: paboTa B MUKpOIpyImnax.

Tema 3. bakTepuoJoruyecKue MeToabl HCCIeT0BAHMS.

Opranuzanus nOpoBeAeHUS OaKTEpUOJOTMYECKMX METOJOB HccienoBaHus. IlpuHuumnel
IIPUTOTOBJICHUS CEPUIHBIX pa3BENCHUM, MUTATEIBHBIX cpel. [lonmydyeHne 4MCTBIX KyJIBTYp M aHAIU3
OMOJOrN4YEeCKOH aKTUBHOCTH MMKpPOOpPraHu3MoB. [IpuHIMIBI MAEHTU(UKALMU OJYYEHHOM YUCTOU
KyJbTYpbl 10 ompenenutento bepmku. OCHOBBI MHKPOOMOJIOTMYECKOTO MOHUTOPHHra OOBEKTOB
OKPY’KaIOIlleH cpeibl U BHYTPEHHEHN Cpelibl MAKpPOOPraHU3MOB.

HNuTepakTuBHast popma: paboTa B MUKPOIpYIIIaxX.

Tema 4. BuoJiornyeckue MeToabl MCCae10BaAHUS.

[TpuaIHIBEl 0TOOpAa JKUBOTHBIX JII OWOJIOTMYECKUX METOIOB HCCIeAoBaHus. Kpurepuu
COJIEp’)KaHUsI W TIPOBEJEHUS HKCIEPUMEHTOB C Yy4YacCTHEM >KMBOTHBIX. 3apakeHue. dDakTopsl u
MexaHu3Mbl mepefaun. OpraHuzanuss ¥ TpoBeIeHHE OTOOpa Ouomarepuayia sl OMOJOTHMYECKHX
METOJIOB ~ HCClenoBaHUs. MeToapl  OLEHKM OMOTOKCHYHOCTH  MaTepuaioB H  OOBEKTOB.
[{uroTOKCHYHOCTH. BCKPBITHE )KUBOTHBIX. 3apakeHHE KyPUHBIX SMOPHOHOB.

HNuTtepakTuBHas ¢gopma: paboTra B MUKPOTPYIIIaX.

Tema 5. CepoJioruyeckue MeTOAbI MCCJIEI0BAHUSA

[IpuHIMIT MOCTAaHOBKM pEaKUMi arriloTUHAUMK W npenunuranuu. PazHoBuaHocTu. Peakius
CBs3bIBaHUs KomIuieMeHTa. CoOBpeMEHHbIE cepoJioTMuecKue peakuuu. MccnegoBaHue HWMMYHHOTO
craryca  KHUBBIX OpraHu3MOB. 3HaveHue B 3KOJIOTOUMMYHOJIOTUYECKOW  MPAKTHUKE.
NMMYyHOOHOTEXHOJIOTUS — MEPCIEKTUBHI U NocTikeHus. [lonstue Bakiuaa. Knaccudukamus BakiuH.
Crnoco6s1 nonydyenust. [Ipumenenne. IMMyHHBIE CBIBOPOTKH U UMMYHOTJI00YJIMHBI.

HNurepakrtuBHasn popma: KoOMMyHUKauu B IHTEpHET.

Tema 6. MoJiekyasipHO-TeHeTHYeCKHEe METO/IbI HCCJIeI0BAHUS

[Tonumepasnass uenHas peakuuda. I[Ipeumymectsa u  Hemoctatrku [IHP. Bo3moxHOCTB
npumenenus Merona IIIP B amarHocTuke wWHQEKIMOHHBIX 3a0oneBanuil. [enb-anexTpodopes
HYKJIEUHOBBIX KHCIIOT.

HNuTtepakTuBHas gopma: pabota B MUKpOTpyIax KMMyHUKaluu B IHTepHET.



4. TlepedyeHb Y4eOHO-METOAMYECKOT0 o0ecrmeyeHHsl ISl CaAMOCTOSITEIbHOH PadoThl
00y4YaAIIUXCS 10 TUCHHILINHE

Ilo xaxmoil TeMe JUCHMIUIMHBI IPEAINONAracTCcsl IMPOBEACHHUE ayJUTOPHBIX 3aHATUH U
caMoCTOsITeNIbHas paboTa, T.e. YTEHUE JIEKIMH, pa3paboTka pedepaTUBHOIO COOOLIEHMS, BOIIPOCHI IS
KOHTponsl 3HaHud. llpemycmarpuBaroTcss Takke akTUBHBIE (OpMBI OOydYeHHs, Takue Kak,
nabopaTopHble paboThl, MyJIbTUMEIUMHbIE JTEKIHH.

[lonroToBka W MpOBEACHUE JEKIHMH, JIAOOPATOPHBIX 3aHATHH JOJDKHBI IpPEAyCMaTpHUBATh
OIpPECICHHBINA MOPAIOK.

Jli1s HOATOTOBKM MarucTpoB K J1a00paTOPHOMY 3aHATHIO Ha IPEAbIAYILEM 3aHATUH IpenojaBa-

TEJIb JIOJDKEH OIPEICINTh OCHOBHBIE BOMPOCHI W MPOOJIEMbI, BEBIHOCHMbIE Ha OOCYXICHHE,
PEKOMEH/10BaTh JIONOJHUTEIbHYIO YUEOHYIO0 U NEPUOAUUYECKYIO JINTEPATypy, paccka3aTbh O MOPAIKE U
METOJMKE €r0 IPOBEIACHMUS.

Mertoabl npoBeAeHUs J1AOOPATOPHBIX 3aHATUI: paboTa B MUKpOIpyINax, KOMMYHHKAalUd B
WuTtepHer, yueOHBIE TUCKYCCUU.

JUIg IOArOTOBKM MAarucTpoB K CEMHHAPCKOMY 3aHATHUIO NPENOJABaTElb JOJDKEH ONpPENEIUTh
OCHOBHBIE BONPOCHI U IPOOJIEMBI, BEBIHOCUMBIE Ha OOCYKJE€HUE, PEKOMEHJI0BaTh JOMOJIHUTEIbHYIO
y4eOHYI0 U IEPUONYECKYIO JINTEPATYypPY, paccka3aTh O MOPAIKE U METOJUKE €ro IPOBEICHHS.

MeTo/1bpl TPOBEIEHUSI CEMUHAPOB MPEAYCMATPUBAIOT CIAEAYIOLINE BUIbI 1€ATEIbHOCTH:

1. BrimonHeHue 1ab0opaTopHBIX padoT.

2. ObcyxneHne TeM, PacCMOTPEHHBIX Ha JIEKIUSX M B XOJIE CaMOCTOSATENBHOM pPabOTHI 1O
BOIIPOCAM IIPENOIaBaTENs.

3. OTueTsl MO MHIUBUAYAITBHBIM 33aHUSM.

Baxnoe MecTo 3aHMMaeT NOJBEAECHUE HTOIOB J1a0OPATOPHOrO 3aHSTUA: IPENojaBaTellb
JOJDKEH yKa3aTb Ha JIOCTOMHCTBA, HEAOCTaTKM U OLIMOKM CTYJACHTOB IIpU  BbIIOJHEHUU
UH/IMBUYaJIbHBIX paboT, @ TAK)KE OLEHUTD CJ1a0ble U CUIIbHBIE CTOPOHBI BBICTYIUICHUH.

ITpumepnuwlii nepeuens mem pegpepamos

1. Ponb GMONIOTHYECKOTO MOHUTOPHHTA B KOHTPOJIE 3arps3HEHHs OKpYKaroleil cpeanl. Bumbl
OMOMHINKATOPOB.
[TprMepsl KOMITJIEKCHOTO OMOMOHUTOPUHTA B SKOJIOTHYECKOHN IMHIEMUOIOTHH.
Buapl n xapakTepucTrka OMOJIOTUYECKUX TECT-CUCTEM, OMOMapKEPOB.
OcHOBHBIE IPUHIIUIIBI OMOTECTUPOBAHUS U OMOWHUKAITHH.
[TutaTenbHbIE Cpeabl sl KyIbTUBUPOBAHUS MUKPOOPTaHU3MOB.
MukpoOnoIoruyecKkrue MeTo bl UCCIEOBAHUS IEKAPCTBEHHOTO CHIPHS.
Metoapl MUKPOOHOJIOTHYECKUX HCCIICIOBAHUN B MOJIOYHOM MPOMBIIIIEHHOCTH.
MeTtoap1 0OHApYKEHUS BUPYCOB.
Metoasl 00HAPYKEHUS TPOCTEUIITUX

COoNR LN

ﬂﬂ}l CaMoCmosamesibHoll NO020MOBKU K 3AHAMUAM O OucuunﬂuuepekomeHOyemCﬂ ucnoJjib3oeambs
yqeﬁuo-memomtltecxue Mmamepuaiiol:

1. Kpacnomnepoa F0.}O., Uneuna H.A., Kacarkuna H.M., byrepo H.B. MukpoGuosnorus:
yueOHO-MeToInyeckoe mocobue mno mnpeamery «MukpoOuonorus u Bupycojorus» — Mocksa:
W3narensctBo «Dnunrta», M3natensctBo «Hayka», 2011. — 146 c.

2. Kpacnomeposa 10.10., Unsunra H.A., Kacarkuaa H.M., Byrepo H.B. YueGHoe mocobue mo
MHUKpoOHonoruu. — YabsHoBek: Yiul'TlVY, 2011. — 127 c.

3. HemoBa MW.C., Tlorarypkmna-HecrepoBa H.U., be3syoenkoBa O.E., Cwmenteina O.C.,
3ybapeBa M.IO. Mukposkonorust opranu3mMa 4elnoBeka: ydeOHoe mocoOue. - YiubsiHOBck: YalTIV,
2012. - 101 c. (bubmmoteka Ynl'TIY)



5. IlpumepHble OLEHOYHBbIE MaTepHAJbl /J TMPOBeJAEHUS] TeKYLIero KOHTPOJIA
yCNeBaeMOCTH M MPOMEKYTOYHOM aTTeCTAIUH 00y4YaIOIIMXCS MO TUCHUILIHHE

Opraﬂmaunﬂ U MPOBEACHUE aTTECTAIUU MalruCTpaHTa

®I'OC BO B COOTBETCTBMM C MpUHIUIAMH bBoOJOHCKOro mnpouecca OpUEHTHUPOBAHBI
MPEUMYIIECTBEHHO HEe Ha COOOIIeHHE 00ydarolleMycsi KOMIUIEKCa TEOPEeTUYECKHX 3HAHWM, HO Ha
BbIpa0OTKY y MarucTpaHTa KOMIETEHLMH — AUHAMHUYECKOTO Habopa 3HAHWM, yMEHUH, HABBIKOB M
JMYHOCTHBIX KA4E€CTB, KOTOPHIE MIO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PbIHKE TpyZa
U YCIIENIHO PO(HEeCCUOHATILHO PEaIn30BbIBATHCS.

B mpouecce OLeHKM MarucTpaHTOB HEOOXOIMMO HCIIONB3YIOTCA KaK TPaJWIMOHHBIC, TaK U
MHHOBAIIMOHHBIE THIIbI, BUIBl U (HOpMbI KOHTpOs. [Ipu 3TOM mocTeneHHO TpaAUIMOHHBIE CPEACTBa
COBEpPUICHCTBYIOTCA B pPYClI€ KOMIIETEHTHOCTHOTO IIOJIXOJa, a WHHOBALlMOHHBIE CPEJICTBA
aJaNTUPOBAHbI JIsl TOBCEMECTHOTO MPUMEHEHHS B POCCUIICKON BY30BCKOI MPaKTHKE.

Ilens npoBeaeHUusi aTTeCTANMH — IIPOBEPKAa OCBOEHHUS OO0Opa30BATEIbHOM IPOTrpPaMMBbI
JTUCIUILIMHBI-IPAKTUKYMa yepe3 copMUPOBAHHOCTH 00Pa30BATENIbHBIX PE3YIbTATOB.

IIpomexyTouHass aTTecTalMsA OCYIIECTBISETCS B KOHIE CEMECTpa M 3aBEpIaeT HU3yUdCHHE
TUCIUIUIMHBI, TIOMOTaeT OIICHUTh KpPYIHBbIE COBOKYIHOCTH 3HAaHUN W yMEHUH, (HOpMHUpOBaHHE
ONPEAECICHHBIX KOMIIETCHIIMN.

OneHOYHBIMU CPEJICTBAMU TEKYILEro OIICHUBAHMS SIBISIFOTCS: YCTHBIC JOKJIAJbl, 3allUTa
pedepara, WUTOTOBOM M TEKYIIUX J1A0OpAaTOPHBIX pabOT, TECT IO TEOPETHYSCKHUM BOIPOCAM
quciuIiHel. KOHTponb ycBOEHHS MaTepuaia BEAETCS PEryJsipHO B TEUEHHE BCEro ceMmecTpa Ha
1a00paTOPHBIX 3AHATUSIX.

No CPEJACTBA OLUEHUBAHUSI, OO6pa3zoBaTenbHbIC
n/m MCTIOJIb3yeMbIe /ISl TEKYIIETO OLICHUBAHHS Pe3yabTATHI JUCIUATUTHHBI
nokasaressi opMUPOBaHHSI KOMIETSHITUH
OueHovHbIe cpeacTBa AJId TeKYLIel OP-1 [Ipumensiet 3HaHUS
aTTecTaluu CTaHJIaPTHBIX U UHBIX METOIMK
OC-1 IlucbMeHHbIE 3a/1aHUS otOopa B 001acTi MUKPOOUOJIOTUH
OC-2 Jlaboparopnas pabota OP-2 Bnazneer 6a30BbIMU U
OC-3 KontpomnpHas padora CIIEeIUATTU3UPOBAHHBIMU METO/IAMH,
OC-4 I'pyninoBble 00CyXIeHUS B 3aBUCUMOCTH OT TUIIA
OC-5 Pedepar u mpesenranus Ouomarepuasna 1 TOCTaBJICHHBIX
3a1a4
OueHo4HbIE CpeCcTBA A5 MPOMEXKYTOYHOI OP-3 IlpoBoauT 1a00paTOPHBIA
aTrecTanuu aHaJIN3 MUKPOOUOIOTHYECKUX
OC- 6 Dk3amMeH B YCTHOH Gopme TECTOB

OP-4 Bnaneer HaBbIKaMu
UACHTU(PUKAIIMN TAKCOHOMHYECKUX
Ipynn MUKpPOOPIaHU3MOB, a TAKXKE

KOHCEepBalllH, XpaHEHUS U

JIOKYMEHTAIUs BbIJIETICHHBIX
IITAMMOB.

OP-5 Cnoco0OeH opranu3oBath
AMUAEMHOIOTMYECKUA MOHUTOPUHT
KOHTPOJIMPYEMOT0 00BEKTa
OP-6 Ilpumenser 3HaHUS
CTaH/IaPTHBIX U UHBIX METOIMK
0TOOpa 1 TPAaHCIIOPTUPOBKU
0TOOpaHHBIX MPOO




OP-7 Bnageet meTomaMu
MOJrOTOBKH MPOO K
1a00paTOpHOMY aHAIIU3Y
OP-8 IlpoBoauT 1a00paTOPHBIi
aHaJlu3 C UCIOJIb30BaHUEM
71a00paTOpPHOTO 000PYIOBAHHS
OP-9 Bnageet HaBbIKAMHU aHAJIN3a
MOJIY9E€HHBIX JAHHBIX,
CTATUCTUYECKON 00pabOTKH
XpaHeHUs U IOKyMEHTaIlU!
pe3yIbTaToB
OP-10 Crioco6en opopmsTh
OTYETHI, C IPUMEHEHHEM Ipa(UKOB,

OnucaHue OLEHOYHBIX CPEJICTB U HEoOXOIUMOro o00opynoBaHHsA (IEMOHCTPALIMOHHOTO
MaTepuaia), a Takke IpoUeAypbl U KPUTEPUU OLICHUBAHUS MHAWKATOPOB JOCTUKEHHUS KOMIETEHLIUN
Ha pa3IMyHBIX 3Tamax MX (OPMHUPOBAHMUSA B IpOLEcCe OCBOCHMS OOpa30BaTENbHOM MPOrpamMMbl
npejactaBieHbl B DOHAE OLIGHOYHBIX CPEACTB JJI  TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH U
IIPOMEXYTOUHOM  arrecTaluu 1o JaucuuiuiMHe «COBpPEMEHHBIE METOABI  HMCCIEAOBAHHUS B
MUKpPOOUOJIOTUN».

Mamepuanst, ucnoib3yemole 011 meKyuiezo KOHMpPOsA yCReeaemocmu
odyuarouuxca no oucyuniune

MaTepI/IaJ'IBI 1A OpraHu3anuu TCKYIHCﬁ ATTCCTAlMH IIPCACTABJICHBI B n.5 IIporpamMmal.

Mamepuanst, ucnonv3yemole 0711 RPOMENHCYMOUYHO20 KOHMPOIIA YCReeaemMocmu
odyuarowuxcsa no oucyuniune

OC-6 Dx3ameH B ycTHOl (popme
IIpuMepHbIii IepedYeHb BONPOCOB K IK3aMeHYy B YCTHOH (opMme

1. Buasl MukpoOuonormueckux jaboparopuif, mpaBuiga pabOTbl B HUX. MeTobl
MUKpPOOHOJIOTHH.

2. TexHuKa NPUTOTOBJIEHUS Ma3KOB.

3. Ilpocteie W CclmoOXHBIE METOABI OKpacKkd. MeXaHU3M OKpalIuBaHUsS  Ma3KOB.
TuHKTOpHAIbHBIE CBOWCTBA MUKPOOPTaHU3MOB.

4. CBeToBOI MUKPOCKOII, €T0 OCHOBHBIE XapaKTEPUCTHUKH.

5. Bupasl cBeTOBOM MUKpPOCKONMHU (TEMHOIOJNIbHAS, ()a30BO-KOHTPACTHAS, JIIOMUHUCIICHTHAS).
HMMMmepcroHHasi MUKPOCKOTIHS, TTPHHITHTI.

6. Ilopsaok mpoBeaeHUss HIMMEPCUOHHON MUKPOCKOIHMH. DIEKTPOHHAS MUKPOCKOITHSI.

7. TpeboBaHUS K HCKYCCTBEHHBIM MTUTATEIBHBIM CPEIaM.

8. Knaccudukanus nuraTenbHbIX Cpe.

9. [IIpocTble U ClI0KHBIE TUTATENbHBIE CPEIBI.

10. Crepunmsanus u ne3nHpeKIus. MeToabl CTepHIIH3aIHH.

11. Meronrka noceBa Ha UCKYCCTBEHHBIE MUTATEIbHBIE CPEIBL.

12. da3sl pocTa Ha UCKYCCTBEHHOW MMUTATEIILHOU Cpeie.

13. Beinenenue yuCTOi KyIbTyphl a3p000B.

14. Meronbl KyITbTUBUPOBAHUS aHAPOOHBIX OAKTEPHIi: MUTATENbHBIE CPEbI, alllapaTypa.

15. Beinenenue yuCTOM KyIbTyphl aHA3POOOB.

16. WnenTudukanys BeICICHHOW YHUCTON KYIbTYpPhl OaKTEPHIA.



17.
18.
19.
20.
21.
TE€MOJIM3UH.
22. Metoabl KyIbTUBUPOBAHUS BUPYCOB.
23. Meroapl 3apak€HUsl KUBOTHBIX B COOTBETCTBUU C MEXaHU3MaMU U TYTSMH Iepenadu
MH(EKIMOHHBIX WJIM TOKCUYHBIX areHTOB.

OcHoBHBIE TPyNIBI PEPMEHTOB OAKTEPUIA.
OmnpeneneHue caxapoJIMTHUECKUX CBOMCTB OAKTEPHIA.
Omnpenenenne MpoTeOTUTHIECKUX (DEPMEHTOB.
Briienenne nentonuTHuecKux (epMeHTOB.
depMeHTBHl arpeccuu: Koaryjasza, THalypoHujaza, HedpomuHugaza, JIHK —

asa,

24. TlaTOreHHOCTb ¥ BUPYJEHTHOCTb ~ MHUKPOOPIaHHW3MOB,  €IMHHULBI  H3MEPEHUs
BUPYJICHTHOCTHU.
25. ®akTOpbl BUPYJIEHTHOCTH: ajAre3usi, KOJOHHW3alus, IeHeTpauus, uHBa3usd. Mx

XapPaKTCPHUCTUKU. CnocoOHOCTB MOAAaBJIATH 3alIUTHBIC CUJIBI MAKPOOpraHru3Mma.

26. ToxcuyHOCTh. DK30TOKCHHBI. Kiaccudukanus mo MexaHu3my JACHCTBUS.

27. DHOOTOKCHHBI. XUMHUECKas MPUPO/Ia, IEHCTBHE HA MAKPOOPTaHU3M.

28. Anrturen. ['anten. CBoiCTBa aHTUTCHOB. AHTUTE€HHAS CTPYKTypa MHUKPOOHBIX KIIETOK.

29. Anturena. Ctpoenue. CpoiictBa. Kimaccel ummmyHornoOymuuoB. @as3sl  00pazoBaHUS
AHTHTEIL.

30. Peakmus arrmrotuHanud. KOMIOHEHTBI, MeXaHU3M, (as3bl.

31. Pa3BépHyTas M OpPUEHTHPOBOYHAS  peakuus  arrioTHHanuu. llens MmocTaHOBKH,

NPEeUMYIIeCTBA HEJOCTATKU. TUTP pEeakIyy arritoTHHAIHH.

32. Peakuus mnperunurtandd. KOMIOHEHTBI, MEXaHH3M, METOJABI TOCTaHOBKH
PasHOBUAHOCTH peaknuy Hpenunuranud. lIpakTHueckoe MpUMUHEHHE.

33. Ilpupona m ¢QyHKUMS KOMIUIEeMEHTa. MeXaHM3Mbl aKTHBALMM KOMIUIEMEHTa. Peakums
CBA3bIBaHUS KOMIUIEMEeHTa. MexaHu3M. Crioco0 OoCTaHOBKHU.

34. Baxmunsl. Knaccudukamusa. Meronsr nonyuenus. [Ipumenenue.

35. CeBopotku. Knaccudukanusa. CriocoOs! nomyuenus. [I[pumenenue.

36. bakrepuodaru. Knaccuduxauus. [Ipumenenue.

37. JImarHOCTHYECKUE aHTUTEHBI U aJUIEPTEHBI.

38. I'umepuyBCTBUTENBHOCTD — MOHATHE, KJIaCCU(DUKALUS.

B xoHIIe M3yYeHHS AMCUUTUTMHBI TTOJBOMSATCS UTOTH PabOTHI MATMCTPAHTOB HA JICKIMOHHBIX U
71a00paTOPHBIX 3aHATHSX IIyTeM CyMMHUPOBaHUs 3apab0TaHHBIX 0asIOB B TEUEHUE CEMECTpa.

pC€aKIuu.

Kpurepun oneHuBanus 3HAHUH 00y4al0IMXCS 110 JHMCHUILIMHE

Dopmuposanue 6anIbLHO-PEUMUH2080U OYEHKU PAbOMbl 00Y4AIOUWUXCSL

Ilocemenue| Ilocemenue Pabota Ha OK3aMeH
JIEKIIUH MPAKTHYECKUX [PAKTUIECKUX
3aHATHI 3aHATUAX
o PaszbamnoBkamo| 2 x 1=2 10 x 1=10 224 6amna 64 6amna
§ BUJaM paboT OaoB 0aioB
3
; CyMMapHbIit 2 Ganna 12 Gannos 236 6amnos | 300 6amtoB
Makc. 0an max max max max




Kpumepuu oyenusanusa pabomul o6yyarowezocs

Bbanasl (3 3E)
«OTIIMIHOY 6onee 271
«XOPOIIOY 211-270
«YOBJIETBOPUTEIILHO 151-210
«HE yIOBJIETBOPUTEIHHO» 150 u menee

6. MeToauuyecKue YKa3aHus AJs oﬁyqaloumxcs{ 0 OCBOCHHIO TUCHHUILIMHBI

YcneuHoe u3ydeHue Kypca Tpedyer oT 00yqaromuxcs MOCeICHHs JIEKIUH, aKTUBHOU pabOThI
Ha J1a0OpaTOPHBIX 3aHATHX, BBINOJHEHHS BCEX y4eOHbIX 3a/JaHuil IpernojaBaTess, 03HAKOMIIEHUS C
OCHOBHOM M JIOIIOJHUTEIBHOM JINTEPATYPOM.

3anuce JIeKHMM — OaHAa M3 (OpPM AKTHBHOM CaMOCTOATENIBHOM paboThl oOydaromuxcs,
TpeOyromasi HaBBIKOB M yMEHHUS KpPaTKO, CXEMAaTUYHO, IOCJIEJOBATEIBHO W JIOTHYHO (PUKCHPOBATH
OCHOBHBIC TIOJIOKEHUS, BBIBOJBI, 00001IeHMs, (OPMYIMPOBKU. B KOHIE JEKIMM IpernojaBaTeb
ocTapisieT Bpems (5 MHUHYT) ISl TOTO, 9YTOOBI OOydYaromIMecs WMEITHd BO3MOXKHOCTH 3aJaTh
YTOYHSIOLIME BOIIPOCHI 10 M3yd4aeMoMy Marepuainy. M3-3a HEIOCTaTOYHOIO KOJIMYECTBA ayJUTOPHBIX
4acoOB HEKOTOPbIE TEMBI HE YJAETCSI OCBETUTDH B MTOJIHOM 00BbEME, IOITOMY MPENOJABaTEINb, 10 CBOEMY
YCMOTPEHHIO, HEKOTOPBIE BOIIPOCH BEIHOCHT HA CAMOCTOSATEIBHYIO pab0OTy CTYJICHTOB, PEKOMEHIYS Ty
WIN UHYIO JuTeparypy. Kpome atoro, mis nydiiero ocBOeHUsl MaTepuana U CUCTEMATU3allMd 3HAHUN
10 AMCUUIUIMHE, HEOOXOIMMO MOCTOSTHHO Pa30upaTh MaTepHaibl JIEKIUH 110 KOHCIIEKTaM U Y9eOHBIM
nocoOusimM. B cinydyae Heo6xoauMocTu 00paIiaTees K NpenoaBaTeio 3a KOHCYIbTalueH.

[ToaroroBka K J1a0DOpPaTOPHBIM 3aHATHSIM.

[Ipu moaroroBke K Ja0OpPAaTOPHBIM 3aHATUAM CTYJCHT JOJDKEH H3YyYUTh TEOPETUUECKUM
MaTepuai MO TeMe 3aHATHS (MCIOJIb30BaTh KOHCHEKT JIEKIUH, M3Yy4UTb OCHOBHYIO JIUTEpPATypy,
03HAKOMUTHCSI C JIOTIOJHUTENIBHON JIUTEpaTypoi, TP HEOOXOAMMOCTH JOMOJIHUTh KOHCIEKT, Jeas B
HEM COOTBETCTBYIOIIME 3allUCH U3 JIUTEPaTypHBIX HCTOYHUKOB). B cinyuae 3arpynHeHuid,
BO3HHUKAIOIIMX TPU OCBOCHMM TEOPETHMUYECKOI0 MaTepualia, CTYAEHTY cienyeT oOpamaTbes 3a
KOHCyJbTallie K mpenojaBarento. Mas Ha KOHCYJIbTalUIO, HEOOXOJUMO XOpPOUIIO MpOoJIyMmarh
BOIIPOCHI, KOTOPbIE TPEOYIOT Pa3bsICHEHMS.

B Havane nmaGopaTOpHOro 3aHATHS MPENoJaBaTeNlb 3HAKOMHUT CTYJIEHTOB C TEMOM, OIJIallaeT
IUIaH TPOBEICHUS 3aHATHS, BBIJACT 3aJaHue. B TedueHHe OTBEAEHHOIO BPEMEHM Ha BBIIOJHEHUE
paboThl CTYAEHT MOXET OOpaTUThCA K MPENOoAaBaTeI0 3a KOHCYJIbTAllMEH WM pa3bsCHEHUsMU. B
KOHIIE 3aHATHS IPOBOIUTCS MPHEM BBINOJIHEHHBIX padoT, cobece0BaHUE CO CTYJCHTOM.

Pe3ynbTarel BhINOMHEHUS JAOOPATOPHBIX PadOT OLIEHHMBAIOTCS B Oajulax, B COOTBETCTBUHU C
0aJUIbHO-PEUTHHTOBOM CHCTEMON YHUBEPCUTETA.

7. IlepeyeHb OCHOBHOW M /IONOJIHUTEJIbHOI Yy4eOHOH JUTepaTypbl, HeOOXOAUMOH JIA
OCBOCHUS THCLHHUIINHBI

OcHoBHas JuTepaTypa

1. KantokoB B.H., CraguuxoB A.A., Tpy6una O.M., Crpekanockas A.Jl. MeToasl
UCCIIeIOBaHMs B OMoNIoruy U MeaunuHe: yueOHuk. — OpenOypr: OI'Y, 2013. — 192 c. (OnekTpoHHBIH
pecypc. — Pexxum nocryma: http://biblioclub.ru/index.php?page=book_view_red&book id=259268

2. Meronbl uccieoBaHus B Ononoruy u MeaunuHe : ydyeOnuk / B. Kantokos, A. CTaJHUKOB,

O. Tpybuna, A. CrpekanoBckas ; OpeHOyprckuii rocynapcTBeHHbI yHHUBepcuteT, OpeHOyprckas
ToCyaapCTBEHHad MCAUIMHCKAasA aKaJaCMus, MC)KOTpaCJ'IeBOI\/’I Hay‘IHO-TeXHI/I‘—IeCKI/Iﬁ KOMIIJIIEKC


http://biblioclub.ru/index.php?page=book_view_red&book_id=259268

"Muxkpoxupyprust tnaza" um. akagemuka C. H. @egoposa", OpenOyprekuii punman. — OpenOypr :
OpenOyprckuii rocynapcTBeHHbli yauBepeuter, 2013. — 192 ¢. — Pexxum fgocrtyma: 1mo moAmucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=259268

JlonoiHUTeIbHAS JTUTepaTypa

1. MukpoOHOJIOTHSI C OCHOBaMH OMOTEXHOJOTHH (TEOpPHS M IMPAKTHKA) : ydeOHOe mocolwue :
[16+] / I'. II. IllyBaeBa, T. B. CBupumora, O. C. KopueeBa u nap. ; nayd. pea. B. H. Kanaes ;
Boponexckuii rocy1apCTBEHHBI YHUBEPCUTET HHKEHEPHBIX TEXHOJIOIUM. — BopoHex : BopoHekckuil
TOCYJaPCTBEHHBIN YHUBEPCUTET MHKEHEPHBIX TexHosorui, 2017. — 317 c. : Tabu., rpad., mi. — ISBN
978-5-00032-239-0 — URL.: https://biblioclub.ru/index.php?page=book&id=482028

2. Kucnenko, B. H. [lumieBas mukpoOuosnorus: MUKpoOuoioruyeckass 6e30macHOCTb ChIpbs U
IPOJYKTOB )KUBOTHOTO U PAaCTUTENBHOTO IpoucxoxaeHus : yueOnuk / B. H. Kucnenxo, T. U. [{suyk.
— Mockga : UHOPA-M, 2020. — 257 ¢. — (Boicmiee o6pa3oBanue: Maructparypa). - ISBN 978-5-
16-012413-1. - Tekcr : anektponHbIit. - URL: https://znanium.com/catalog/product/1036535

HNHuTepHeT-pecypcsl

1.  (OnexTpoHHBIH pecype. -- Pexnm JIOCTYyTIA:
http://znanium.com/catalog.php?bookinfo=480589)(OnexTponHsiii pecypc. -- Pexxum nocrymna:

2. http://znanium.com/bookread2.php?book=508936)(2nekTponHsii  pecypc. -- Pexum
JIOCTyTA!

3. http://znanium.com/bookread2.php?book=478874)(OnekTponusnii pecypc. -- Pexum

nocryma: 4. http://znanium.com/bookread2.php?book=456113)


https://biblioclub.ru/index.php?page=book&id=259268
https://biblioclub.ru/index.php?page=book&id=482028
https://znanium.com/catalog/product/1036535
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