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PaGo4as mporpamma y4eGHON AHUCIMILIHHBI 0z00peHa Ha 3acefaHHM Kadepbl
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PaGo4yio nporpaMmy coctaBui
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Crennanucr o yue6HO-MeToAMYecKoi paboTe ,
y4e0HO-MeTOIMIECKOro oTaeNa : I'.B. KaszaukoBa



1. OFBbEM JUCHHUILIUHBI

1. OFBEM JUCIHUIIJIMHBI
Beero: 3 3aueTHbie eMHUNEI TpyRoemKkocTH (108 akagemudeckux 4acoB)

OyHas ¢popma oGyyeHusn

o Ha Bcio
Bun yueGHoit paboTsl T Cemectp 1

AyauTopHbIe 3aHATHSA (KOHTAKTHas paGoTa ¢

npenojaBarejieM), BCero 4acoB 26 26
B TOM YHCJIE:

Jlexiuu 10 10
JlaGopaTopHsbie 3aHsTHS 16 16
CamocrosnTensHas paGoTa, Bcero 4acoB 82 82
B TOM YHCJIE:

ITogroroBka k 3auery 18 18
Jlpyrue BH/IbI CAMOCTOSATENBHOM paboTHI

(camocTosATeIbHOE H3YYEHHE TeM (pa3/IeioB) 64 64
JUCIHILTHHBL, IOArOTOBKA K py6e:KHOMY KOHTPOIIIO)
Buj npomexyTouHoii aTTecTanmun 3a4eT 3a4er
O0mas TpyA0eMKOCTH JHCIHILIHHBI H 108 108
TPYAOEMKOCTD 10 CEMECTPaM, 4aCoB
O4Ho-3a04Has popma 06yueHHs
= Ha Bcio
Bun yuebnoit paGotsr e — Cemecrp 1

AyauTopHBIE 3aHATHSA (KOHTAKTHas paboTa ¢

npenojaBaresieM), BCero 4acos 22 22

B TOM YHCJIE;

Jlexiuu 8 8
JlaBoparopHble 3aHsTHS 14 14
CamocrosiTebHan paGora, BCero 4acoB 86 86

B TOM YHCJIE;

ITogroroBka k 3agery 18 18
Jpyrue BHIBI CaMOCTOSATENBHOM paboTEl

(camocTOATENEHOE H3YYEHHE TeM (Pas/Ienos) 68 68
JHCLHILTHHEL OArOTOBKA K pyOeKHOMY KOHTPOJIO)

Buj npomekyTo4uHO# aTTeCTAMH 3a4er 3a4eT
O0mas TpyA0eMKOCTH JHCHHIIMHBI H 108 108
TPYAOEMKOCTD I10 CeMeCTPaM, 4acoB




MECTO JUCHMILIUHBI B CTPYKTYPE
OBPA30OBATEJILHOM [IPOTPAMMBI

Hucunnmina  «MeToisl  MHKpOGHONOTHYECKHX —HCCIET0BAHMIY BXoguT B brnok 1
MarucTepckoi nporpamMmbl « MHKpoOHOIOTHSY, pasaen «J[HCUAIUIMHEL 110 BBIOODY CTyIeHTa»,
4uTaeTcd B 1-M cemecTpe 2 rojia moAroToBKH.

Wsyuenne nucuMIUMHEI Gasvpyercs Ha pe3yibrarax o0yyenus, cOpPMHPOBAHHBIX NpH

H3Y4YEHHH CIEAYIOUIUX JTHCI{HUILIHH:

- Coenrnasel pU3HYECKHX H XHMHYECKUX HAYK;

- McTopus 1 MeTomoorust GHOIOTHH;

- CBeToBast MEKPOCKOIIHSA B GOTAHMKE H MHKPOOHOJIOTHH;

- OKkonorus GakTepwii;

- OCHOBBI KyJIbTHBHPOBaHHS MHKPOOPTaHH3MOB H KJIETOK.

PesynbTathl 00yueHHs MO AMCIMILIMHE HEOOXOJMMEI /UL OCBOGHHS DAia MCIHILIHH
TPOeCCHOHATLHOTO IHK/IA B PAMKAX HANPaBIeHHOCTH «MHKPOGHOTOTHs»:

- Konnexnus KyabTyp MUKPOOPraHH3MOB;

- OCHOBBI KyIbTHBHPOBAHHS MUKPOOPTAHH3MOB 1 KJIETOK;

- [IpombiiieHHass MEKPOOHOIIOTHS U GHOTEXHOJIOTHA.

3. INTAHUPYEMBIE PE3YJIbTATHI OBYYEHHUS

Iene ocBOEHHH NMCHMILTHHBI - 3HAKOMCTBO MArMCTPAHTOB ¢ COBPEMEHHBIMH METOJAMH
MHKPOOHOJIOTHYECKHX HCCNIEIOBAHHH, B Y4CTHOCTH METOJAMH IUIAHHPOBAHHS M pa3zpaboTku
NPOTPaMMbl  MHKPOOHOJIOTHYECKOr0  HCC/IENIOBAHHS,  CNCNHATGHBIME — METOJaMH B
MHKPOGHONIOTMYECKHX HCCIIE/IOBAHHAX, a TAaKXKe METOJaMH IEpPBHYHON obpaboTku
060011eHHS IOTYYEHHBIX PE3YJIbTaTOB.

3apauami JHCIHILIMHBI SBISIOTCA GOPMHPOBAHHE y MArMCTPAHTOB 3HAHHH H YMEHHil Mo
INPHMEHEHHIO COBPEMEHHBIX METOJIOB IIPH IIPOBEICHUH MUKPOOHOIOTHYECKUX HCCIIEIOBAHMIA,

Komnerenuuu, popMupyemble B pe3ynbTaTe OCBOSHHUS JHCIATLIHHEL

IIK1 - cnocoGHOCTE TBOpYECKH HCIONB30BaTh B HAYYHOH M  HPOH3BOLCTBEHHO-
TEXHOJIOTHYECKOH ~ NIeATE/IbHOCTH 3HAHHMS (YHJAMEHTANBHEIX W TPHKIAZHBIX pa3elioB
MMCHMIUTHH  (MOZYyJeH),  ONpEeNfIONHMX  HAaNpaBIeHHOCTs  (IPOQWIB)  IPOrpaMMEL
MarucTparyphl;

1IK2 - cnoco6HOCTBIO MIIAHMPOBaTH H PEaH30BBIBATE MPO(ECCHOHATLHBIE MEPOIIPUSTHS (B

COOTBETCTBHH C HAIIPABIEHHOCTHIO (IpOQHIEM) IPOrpaMMBI MATHCTPATYPHI).



IIK3 - crnoco6HOCTBIO MPUMEHSNTH METOJWYECKHE OCHOBBI NIPOEKTHPOBAHHUS, BBITOJTHEHHS
MONEBBIX H J1abOPAaTOPHBIX OHOTOTHYECKHX, JKOIOTHYECKHX HCCIICAOBAHMH, HCIOIB30BaTH
COBPEMECHHYIO  anmaparypy H  BbIYHCIHTENbHBIE KOMIUIEKCHI (B  COOTBETCTBHH ¢
HaNpaBleHHOCTHIO (IPOQHIIEM) IIPOTPaMMBI MATHCTPATYPbI).

B pesyibTate OCBOSHHS THCLMILIMHBI 06YYarOIMiics JO/DKeH JIEMOHCTPHPOBATH CJICAYIOIIHE

pe3ynbTaThl 00pa3oBaHHA:

- 3uarp YPOBHH COBPEMEHHBIX MCCICNOBaHMH B 00NACTH MHKpOOHONIOTHH H
COOTBETCTBYIOIIHE UM METOJIBL;

- 3HaTh OCHOBHBIE JTAIBI IIAHUPOBAHHS HCCIIC/IOBAHHIA;

-¥Merts paspabareBath paGoure nporpammer HUP;

-YMeTh BeCcTH H pa3pa6aTmBaTB HOPMaTHBHO-OTYETHYIO JOKYMCHTAIlHIO B paMKax
HCCIIeZIOBATEIECKHX NTPOTPaMM 10 MEKPOOHOJIOTHH;

- Brazets MeTonuKo# opraHM3amEM M NpOBelEHHs 1aGOPATOPHBIX 9KCTIEPHMEHTOB B

obnacTH MEKpOGHOIIOTHH;
- Bnanets MeTouKol aHaH3a H 0606IEHHS Pe3yIBTATOB HCCIIEA0BAHMIA.

4. COAEP)KAHME JUCIHUITJIMHBI
4.1. YyeOHO-TeMaTHYeCKHIi IIJI1aH

Ounas popma 00yyenus

Kosnuecrso 4acoB KOHTaKTHOI pa6oTe
Pybex | Homep ¢ mpenojaBareemMm
AMCUMN- | pasmena, HanmenoBanue pa3snena, TeMbl a6
JIHHBI TeMbl JIEKIIHH PATOpHbIE
paboThI
[InanupoBaHHe COBpeMEHHBIX
Py6ex
1 P1 MHKPOOHOTOrHYECKHX 5 5
HCCIIEIOBaHUH
Py6exHsrit KOHTpOIIH 1 - 1
PyGex CrenyansHeie
P2 5 9
2 MHKPOOHOJIOTHYECKHE METO/IbI
PyGesxHbIit KOHTPOJIB 2 - 1
Bcero: 10 16




Ouno-3a0unas ¢popma o6yyenns

KonuuecTro uacoB konTakTHOi paGoTs!
Py6ew | Homep ¢ HpenoAaBaTejieM
AMcuMn- | pasgena, HanmenoBanue pasgena, TeMbl
JIHHBIL | Tembl Jexuuu JlabopaTopusie
paboThI
[InanupoBaHue COBpeMEHHBIX
Py6ex
1 P1 MHKPOOHOJIOTHYECKHX 4 4
HCCIIEJOBaHUI
Py6exusIit KoHTpOIE 1 - 1
PyGex CrenmanbHsie
P2 4 8
2 MHKPOOHOJIOIHYECKHE METOIBI
PyGexabii koHTpOIS 2 - 1
Beero: 8 14
4.2. Conepsxanue JIEKUHOHHBIX 3aHATHIA:
Pybexx 1. IlnanMpoBanHe COBPEMEHHBIX  MHKPOGHOIOrHYECKHX
HCCJIEOBAHHIA.

Tema 1. Meroanl MHKpPOOGHOJOrHYECKHX HCCICIOBAHMI: NpeIMeT, Ueib H 3aAa%H

Kypca.

IIpenmer, uenb 1 3a1a4u Kypca. YPOBHH COBPEMEHHBIX HCCIEOBAHMI H COOTBETCTBYIONIHE

UM MeToibl. OCHOBHBIE 3TAIIbI IJITAaHHPOBAHUA HCCIICJ0BaHHH B obmacTu MHKpOﬁHOJIOI‘P[H.

OKCIIEPHMEHT KaK OJIMH H3 BROKHEHIMX METONOB HAYYHOrO IO3HAHH, TpeOOBaHHA K

nabopaTopHOMY 3KCHIEPUMEHTY B 00JacTd MHKpOGHONIOTHH, OCOGEHHOCTH HX IIPOBEJICHHA.

JloKkyMeHTal|s B OMBITaXx.

Tema 2. OcxoBbl naTeHTHOH PadoTHI B MEHKPOGHOIOTHH.

IlarenTHas paGora B MukpoGuonorun. M3o6peTeHre u ero OCHOBHBIC NpH3HAKH. O6mHe

CBEJICHHS O MEXIYHapoaHOH maTeHTHOH knaccupukamuu (MIIK). Crpyktypa u npamma

o(hopMIIeHHS 3asIBKH Ha H300peTeHHe.

PyGesx 2. CiennasibHbIe MHKPOGHOI0rHYECKHE METO/IBI.

Tema 3. CnennanbHbie METOABI B MUKPOOHOIOTHH.

CoBpeMeHHBIe

METObl  JMArHOCTHKM W  HICHTH(HKAIMM

MHKpPOOPraHM3MOB.  METOMBI



HMMYHOZHArHOCTHKH; MeToz [ILIP, Metost anami3a cocrasa UPHBIX KHCIIOT. CrexrpodoromeTpryeckue

METO/Ibl B MHKPOOHOIOTHYECKHX HCCIEIOBAHASX. XpoMaTorpadHuecKie METO/E! AHATH3A..

Tema 5. CoenuanbHbIe METOABI B MHKPOGHOIOTHH.
Mertonsl m3ydeHHs (epMEHTAaTHBHOH AKTHBHOCTH MHKPOOPraHH3MOB. MeToibl OLeHKH
aHTHOMOTHYECKOH AKTHBHOCTH MHKPOOPTaHH3MOB. MeToss H3Y9eHHs TOKCHHOOOPa3yromux

MHKPOOpPraHnu3MoB. Mertonsl H3YUCHHSA TEHETHKH MHKPOOPraHH3MOB.

4.3. JIaGopaTopHblie 3aHATHS

1. ITnanuposanue cospemennbix MUKpoGUONOZUYECKUX UCCNEO08AHWI.

L.1.  Tlpakrudeckoe 3amsmhe «[LlaHUpOBaHHE MHKPOOHOIOIHYECKHX —HCC/IEIOBAHML.
I IpuHIAnEB! BRIBHOKEHES paboyeii THITTOTe3b.

1.2. TIlpakthyeckoe 3aHsTHe «Texymas nOKyMeHTanmus B MHKPOOHOJIOrHYeCKHX
okcniepumeHTaX.  IlpuHummer  paspabotkm  paGodeli  mporpaMMbl  GHONOTHYECKOrO
SKCIEPHMEHTAY.

13. Tpaxmudeckoe samsue «[IpuHUMNEL  pa3spaGoOTKH  CXeMBI ONHO(AKTOPHOTO M
MHOTO(aKTOpHOro GHONOrHYecKOro 3KkcnepuMenTa. OmnpeeneHHe HEOOXOMHMOrO 0GBeMma
HaOmoaeHui.

Py6exwHbrii koHTpOIs Nel.

2. CneyuanbHbie MUKpobuonozuieckue Mmenmoosl .

ol ITpakTryeckoe 3aHATHE «Ceponoruueckue METOBI HCCIICZIOBAaHHSA
MHKPOOPTaHH3MOBY.

2.2. TlpakTHyeckoe 3aHATHE «MeTOIbl THATHOCTHKH, OCHOBAHHEIC HA AHATH3C HYKJIEHHOBBIX
KHCIIOT MEKPOOPraHu3MoB — Metox [TL[P».

2.3. Tlpaktuyeckoe 3aHATHE «MeTOIbI IHArHOCTHKH, OCHOBAHHBIE HA AHANH3E COCTABA
XKHPHBIX KHCJIOT MHUKPOOPTAHH3MOBY.

2.4. Tlpaxtiyeckoe 3ansTHe «CreKTPOGOTOMETPHYECKHE METOIE B MHKPOOHOIOTHYECKIX
HCCIIEZIOBAHHSIX ).

2.5. TlpakTideckoe 3amsitie «XpoMaTorpaHuecKie MeTobl aHalus3a B MHKPOOHOJIOTHISCKHX
HCCTICTIOBAHUSXY.

PyGesxmniit koHTposs Ne2,

Bcero yacos Ha npakTiyeckue 3austas: 16 (ounas popma obyuenns), 14 (ouHO-3a0uHas

(opma obygenus).

5. METOAUYECKHE YKA3AHUSI JUISI OBYYAIOIIUXCS
I10 OCBOEHHUIO U CHUILIUHBI

Aucupmna  «MeTomsl MUKpOGHONOTHYECKHX HCCIIEIOBAHMID TIPENOAeTCs B TeueHHe

TEPBOTO CEMECTPa, B BH/IE JICKIMHA K J1a00PaTOPHO-TIPAKTHYECKHX 3AHATHIA, HA KOTOPBIX TIPOHCXOXHT

g



ODBSACHEHHE, YCBOGHHE, OCHOBHOTO MaTepHAla 1 CIEMHATBHON TEPMHHOJIOTHH; Ha 3aK/HOYHTETHHOM
JTalle BEIOHAETCS UCCIIeNI0BATENBCKas paboTa 110 OZHOM 13 TeM Kypca.

Ha 1aGopaTopHbIX 3aHSTHAX M JIEKIHAX PEKOMEHIYeTCs HCO/b30BANHE HLTIOCTPATHBHOIO
MarepHana (TeKCTOBOH, rpadudeckoii u mudpoBoid MH(OPMAIIHH), MYJIbTHMEIHHHBIX tdopm
Npe3eHTaIHH.

B npenosasanuu Kypca npumensiorcs o6pasoBaTebHbIe TEXHOIOIHH: CaMOCTOSITENTbHOE
O3HAKOMJICHME MaruCTpOB ¢ HMCTOYHHKAMH HH(OpPMAIHH, ncnom;zonanne HILTIOCTPATHBHBIX
MatepHanos (BupeodmibMsl,  Qororpadum, ay/lH03alkCH, KOMIIBIOTEPHBIE IPE3EHTAIHH),
AEMOHCTPHPYEMBIX Ha COBPEMEHHOM 000pYI0BAHHH.

CamocrosTensnas pabora MarucTpaHTa, Hapaay ¢ 1abOpaTOpHBIMH ayAHTOPHBIMH
SAHATHSAMH B TIpyNNe BBHINONHAETCA (IPH HENOCPEICTBEHHOM/ONOCPEIOBAHHOM KOHTpOJIe
NpenojaBaTeNs) Mo y4veOHHKAM M y4eOHBIM  mOCOGHsIM, OPHTMHAJIBHOH COBpEeMEHHOI
JHTEPAType M0 NPOGHIIIO.

Jlnst TEeKyImero KOHTPOJIS yCHeBaeMOCTH (a1t o4HOM, 04HO-3204HO# (opM o0yueHwus)
[penonasareieM HCIONb3yeTcs Oa/ulbHO-pEHTHHIOBas cHCTeMa KOHTPOJISS H  OIEHKH
aKaJEeMHYECKOH  aKTUBHOCTH. [l0aTOMy  HacTOSTENBHO PEKOMEH/IyeTCS  TIIATENBHO
npopabaTbiBaTh MaTepHal AMCUMIUTHHBI IIPH CAMOCTOSTENBHOM paboTe, y4acTBOBAaTh BO BCEX
dopmax obcykneHns U B3aUMOEHCTBHS, KaK Ha JIEKIHSX, TaK H HA JabOpaTOPHEIX 3aHATHIX B
LEJAX JTyHIIero OCBOCHHUS MaTepHaa H MOJIy4YeHHs BEICOKOH OLIEHKH TI0 PE3y/IbTATaM OCBOCHHS
JUCIHTUTHHBL

BhinonHeHse caMOCTOATENBHON PaGoTHl TOIPA3yMEBAET CaMOCTOATEILHOE H3y4eHHe
Pa3/ieIOB THCLMIUTHHEL, MOArOTOBKY K JIaOOPAaTOPHbIM 3aHATHAM, K PyOEXHBIM KOHTPOJAM,

TIOATOTOBKY K 3a4eTy. PekoMenyemas Tpyl0eMKOCTh caMOCTOSTETBHON paboThl npeJCTaBIeHa

B Tabmuie:
PexomeHayeMBblii pesxuM caMoCTOSITeILHOI paboTnbl
Pexomennyemas
TPYAOEMKOCTb,
akaj. yac.
HaumenoBanue Buaa camoctosTensHolM paGoTsl ik OuHo-
(bo:nm 3a04Has
obyueHus oy
obyueHus
CamocToATeNnbHOE U3yYeHHE TeM AUCLIHIUTHHBI: 44 50
CoBpeMeHHbIE METO/IbI HCCIIE10BAHKH, TIPHMEHsEMBIE B GHOIOrHH 14 16

8




Metomer  otbopa 1npo6 H  MOArOTOBKH obpasnoB 15 17

MHKPOOHOIOTHYECKOMY aHAIIM3Y

CneumanbHble METOBI MUKPOOHOIOrHH 15 17

Tonroroka k naGoparopHbiM paGoTam (110 1 yacy Ha KaOe 3aHATHE) 16 14

IToaroroBka K pyGesxHbIM KOHTPO/ISM (11O 2 yaca Ha KaKIBIA py6esk) 4 +

IloaroToBka k arrecTaumy Mo AUCLMILIMHE (324€T, IK3aAMEH) 18 18
Bcero: 82 86

6. ®OH/I OHNEHOYHbLIX CPEJICTB
AJISA ATTECTAIIMA IO AU CHUIIJIMHE

6.1. IlepeyeHb OLEHOYHBIX CPEACTB

1. bBamnbHO-peHTHHrOBas CHCTeMa KOHTPOJS H OLEHKH aKaJeMHYecKOM AaKTHBHOCTH
MarucTpaHToB B KI'Y (1151 oo, 04HO0-3204HO0# opm 06ydenns)

2. 3ananus k naboparopHeIM paboTam

3. bank 3amanuii K py6exHBIM KOHTpoJsM 1 1 2.

4. ITlepedeHb BOIIPOCOB K 3a4€TY.

6.2. Cucrema 6a/1/1bHO-PEHTHHIOBO# OLEHKH
patoThl 00y4aIOIMXCS 10 AHCHHILIHHE

Ounasn ghopma obyuenun

Ne | HaumeHoBanu

. Conepxanue

1 | Pacnipenenen Pacnpenenenne 6anios




ne Gasos 3a Beinonnenue
CeMecCTphbl 1o Bun IMocemen ¥ 3aIATa PyGexnbl | PyGexHbl | PyGeskHb
BHJIaM GHoM 2 . i 3auer
6 e Yaerion Lo L e Lo KOHTPOJIb | KOHTPOJb | KOHTPOJIb
Y4eOHOH paboThi: nekuuit | nabGopaTopHsI Nol No2 No3
padorsi, M pabotam
CPOKH CAAYH
yuebHoii
paboTe! BRUTLBRL | Aok o Tlo 32 Jol4 | Tol4 : Tl 30
(noBoaATCH OLICHKA.
A0 cBeIeHHs!
CTYAE€HTOB HA
i : Ha5-it | Ha8-ii
yHEGpoN [Ipumeua I NERE na6opat | nabGopar
3aHSITHH) P no 2 8x4=32 pe P - -
HHSA: OpPHOH OpHOH
6anna
pabore | pabote
2 | Kpurepuii nepecuera 60 1 MeHee 6aIOB — HEYIOBJIETBOPUTENILHO; HE3a4eT
6ayIoB B TPAAMLIMOHHYIO 61...73 — ynOBNETBOPUTENIBHO; 3aYTEHO
OLEHKY 1o utoraM pabotel | 74... 90 — Xopoiuo; 3a4TeHo
B CEMECTpE U 3a4eTa 91...100 — oTnM4HO; 3a4TEHO
3 | Kpurepuu nomycka k Jns  pgomycka K MPOMEXKYTOYHOM — aTTecTanu  (3a4eTy)
[POMEIKY TOUHOM MarucTpaHT jo/bkeH HaOpate He MeHee 50 OayuloB, BBINOJIHHTbL BCE
aTTecTallMy, BO3MOXKHOCTH | MpakTH4YecKHe paboThl (AN MarMCTPaHTOB OYHO-3a0YHOH M OYHOM
TOJTyYeHHs! ¢dopmel 00yueHHs).
aBTOMATHYECKOro 3a4eTa Jnsa  monmydeHus 3ayeTa  «aBTOMATHYECKH»  MAaTHCTPaHTY
(aK3aMEHATIHOHHON HeoOxoaumo HabpaTh crieyrolee MUHUMAIbHOE KOTHYECTBO OaioB:
OLIEHKH) MO JUCLHTUTHHE -61.
ITo cornacoeanuio ¢ npenojasareneM o0ydarolEeMycs  MOTYT
6b1Tb noGaBNeHbl qoNONHUTENbHBIE (GOHYCHBIE) GAbI 32 AKTHBHOCTh
Ha KOHCYJIbTalMAX, aKTHBHOE YYacTHE B HAy4yHOH M METOAMYECKOMH
paboTe, OPUIHHAILHOCTb TPHHATHIX PELUEHHH B XOJA€ BBIMOJHEHHS
nabopaTopHbIX padoT, 3a y4yacTHe B 3HAYMMBIX Y4YeOHBIX H
BHEYy4YeOHBIX MeponpUATHAX Kadeapsl
4 | ®opwmbl U BUAbI yueOHOH B cityuae ecnu k MpoMeKyTOUHOMH aTTecTaluu (3a4eTy) HaOpaHa
paboTs! s cymma wmenee 50 Oannoe, maructpaHty Heobxomumo Habpathb
HeYyCIeBalOLIHX HeJocTalolee  KojaMuecTBO  OaJuloB  3a  cYeT  BBINOJIHEHUs
(BOCCTAaHOBHBLIMXCA HA JIOTOJIHUTENBHBIX 33/laHHiH, 10 KOHLA MoceaHeH (3a4eTHOi) Hexenu
Kypce o0yueHus) cemectpa. Ilpu 3TOM HeoOXommmo mnpopaboTaTh MaTepHal BCex
MAarucTpPaHTOB Jis MPOMYIEHHBIX J1a00paToOpHbIX paboT.
MOJIy4YCHHUS HELOCTAOILINX Dopmsl JIOTIOJTHUTENIBHBIX 3afaHui (HazHauaroTCs
OannoB B KOHIE CEMeCTpa | MpenojaBarenemM):
- BBIMOJHEHWE M 3alllUTa MPOMYyILIEHHOH 1abopaTopHOH paboThl
(TIpH HEBO3MOXKHOCTH JIONOJHHTEIBHOIO MPOBeAeHHs JabopaTopHOM
paboThl MNpenojaBaTeNb YCTaHABJIWBaeT (OPMY JOMOIHHTEIBHOTO
3a/laHus 10 TeMaTHKe nponylieHHoi naboparophoit  paboTs
CaMOCTOSTENLHO) — /10 8 GaioB.
JInkBuaLus aKaJeMHYECKUX 3a[0/DKEHHOCTEH, BOSHHKIIHX H3-
3a Pa3HOCTH B y4eOHBIX [UIAHAX TNPH NEPEBOJE MIH BOCCTAHOBIIEHHH,
TIPOBOJIMTCA ITyTEM BBIMOJIHEHHS JOMOIHUTENbHBIX 3a/laHui, opMa 1
00beM KOTOPBIX ONpeaensercs NpenojaBaTeseM.
Ouna-3aounan popma odoyuenus
Ne | HaumenoBanu
2 Conepxanue
1 | Pacnpenenen Pacnpenenenue 6annos
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ue baios 3a BeinonHenue PG 5 6
CEMECTPRL 110 Bun I[Tocewen M 3alMTa g £y S EYosmun
BHIaM yueOHOH ue OTYETOB IO o iy it 3auer
& i KOHTPOIIb | KOHTPOJIb | KOHTPOJb
YUEOHOH paboTsl: nekuuit | nabopatopHel
Nel Ne2 Ne3
pabotel, M paboram
CPOKH caa4u
yueOHOH ;
banneHas
paboTs! o e X Tlo 32 To15 | Jlols - To 30
(noBoasiTCH OLCHKA.
10 CBeIeHHs
CTYIEHTOB Ha
M w o
oy o Ha 5-i Ha 8-#
o i [pumeua 4 Hexumi nabopar | naGopar
3AHATHH) no 2 8x4=32 o i - 2
HHUS: OpHOM OpHOIi
6amna
pabote | pabote
Kpurepuii nepecuera 60 u MeHee OaJIOB — HEYIOBIETBOPHTENBHO; He3aueT
6annoB B TPAAULIMOHHYIO 61...73 — y10OBIETBOPUTENBHO; 3a4TEHO
OLIEHKY 110 utoram paborsl | 74... 90 — xopolo; 3a4TeHO
B ceMecTpe M 3a4eTa 91...100 — oTIMYHO; 3a4TEHO
Kpurepuu fgomycka K Jns  pomycka K MPOMEXKYTOYHOH — aTrectauuu  (3a4ery)

MPOMEHAKYTOUHOMH
aTTecTaluM, BO3MOXKHOCTH
TOTYYEHUs
ABTOMATHYECKOTO 3a4eTa
(7K3aMeHalMOHHON
OLEHKH) N0 JIUCLHITJIHHE

MaricTpaHT nokeH Habpath He menee 50 Ga/uloOB, BBINOJIHUTH BCE
npaKTHYeckue paboThl (11 MarkMCTPAHTOB OYHO-3a04YHOH M OYHOH
¢opmer 00yueHus).

Jnsa nonydyeHus 3ayera  «aBTOMATUYECKM»  MarucTpaHTy
HeoOX0MMO HabpaTh clieyolee MHHUMaIbHOE KOJTHYeCTBO GannoB:
-6l.

ITo cornacoBaHulo ¢ mpenofaBaTesneM oOydarolleMycs  MOTYT
ObITh q00aBsIEHbI JONIONHKUTENbHBIE (DOHYCHBIE) Oaluibl 32 AKTHBHOCTH
Ha KOHCY/IbTALMAX, aKTUBHOE Y4acTHe B HAay4YHOH U METOIMYECKOH
paboTe, OPUrHHAIBHOCTh NMPHHATHIX PEIUCHHH B XOJE BBITNOIHEHHs
naboparopHbix paboT, 3a ydyacTHe B 3HAYMMBIX Y4eOHBIX U
BHEY4YeOHBIX MEpONpUATHAX Kadeapbl

®opmbl U BUIbI yueOHOM
paGoTbl [u1s
HEeyCIEeBaIOLINX
(BOCCTAHOBMBIIMXCSH Ha
Kypce oOyUeHus)
MarucTpaHTOB ISt
MoNyHeHUs HeOCTAIOIIHX
GanoB B KOHLE cemecTpa

B ciyuae ecii k mpoMekyTOUHO# aTTecTaiuu (3avyety) HaGpaHa
cymma MmeHee 50 OamnoB, MarucTpaHTy HeoOxoaumo HaOpaTh
HeJOCTalollee  KOJIMYecTBO  OaliioB  3a  CHET  BBLIMOJHEHHA
JIOTIOJTHHTENIBHBIX 3aJaHHi, [0 KOHL@A Toc/aeaHel (3a4eTHOM) Hemen
cemectpa. [Ipu sToM HeoOxomumo npopaborare Marepuan Bcex
MPOIYIIEHHBIX TabopaTOpPHBIX paboT.

q)Opr[ JOMNOJIHUTEJIbHBIX
npernoaBareneM):

- BBIMOJIHEHHE M 3allMTa NpOMyLIeHHOH JabopaTopHOH paboThI
(rIpH HEBO3MOKHOCTH OTOJHHUTEIbHOTO NMpOBeeHHs J1abopaTopHOi
paCoTBl mpenojaBaTenb ycCTaHAaBIMBaeT (OPMY OOMOJHMTEILHOTO
3aaHdsl [0 TeMaThKe MpomyleHHOH JsaboparopHoit  paboTsl
CaMOCTOATEIbHO) — 10 8 GaioB.

JlukBUALMA aKaJeMUYECKHX 3a0/DKEHHOCTEH, BOZHUKIIMX U3-
3a pa3HOCTH B y4eOHBIX MUIaHaX MPH IEePeBOJAE WIH BOCCTAHOBIECHHH,
TPOBOJMTCS MyTEM BBIMOJHEHUS JOMONHHTENbHBIX 3a1aHiH, opMa H
00beM KOTOPBIX OMpeeNseTcs MpernogaBaTeneM.

3a/JaHU M (Ha3zHavaroTCs

6.3. Ilpoueaypa oueHHBaHHS Pe3yJIbTATOB OCBOEHHSI AHCIHTIIHHBI

PyGexmHble KOHTPOTH H 3a4eT MPOBOJATCS B JOpMeE YCTHOTO OMpoca.
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Ilepen nmposenerneM kaxmoro pyGexHOro KOHTPOJIs NpeTo/iaBaTesb npopabaTeBaeT ¢
MardcTpaHTaMH OCHOBHOM MaTepHan COOTBETCTBYIOIIMX pa3fieliOB MCIHIUIHHEL B dopme
KPaTKOH JIEKIHH-THCKYCCHH.

BapuanTs! 3ananuit ;s py6exuoro korTposst Ne 1 1 Ne 2 coctos u3 7 BOIIPOCOB.

Ha xaxioe 3ananne npu py6esxnoM KoHTpoe MarucTpaHTy OTBOJIHTCS BpeMs HE MEHee
30 MuHYyT.

[IpenonaBarens omeHuBaeT B Gamwiax Pe3ynbTaTel ONpOCa KaXIOr0 MarkcTpa Io
KOJIMYECTBY NPABHIBHBIX OTBETOB U 3aHOCHT B BE/IOMOCTB y4eTa TeKyLIeil yCIeBaeMOCTH.

3ageTHslit TecT cocTout M3 20 Bonpocos. KonmuecTBo GauioB mo pesyibTaram 3ayera
COOTBETCTBYET KOJHHYECTBY NPABHIbHBIX OTBETOB MAarHCTPaHTa Ha BOIIPOCH TECTA. Bpems,
OTBOZMMOC MaruCTpy Ha 3a4eTHBIH TeCT, cocTaBsAeT 1 actpoHoMHuecKuii yac. Kax st BOIIPOC
oueHuBaerca B 1,5 6.

PesynbraTsl TeKylero KOHTpOJISA yCIeBaeMOCTH M 3a4eTa 3aHOCATCS IpenoJaBaTesieM B
3a4CTHYIO BEZIOMOCTB, KOTOpast CaeTCA B OPraHU3ALMOHHbIH OT/e) HHCTHTYTA B JIeHb 3a4eTa, a

TaK¥C BRICTABJIAIOTCA B 3aUYCTHYIO KHHXKKY Maracrpa.

6.4. [Ipameprl OLEHOYHBIX CPENCTB I PyOeKHBIX KOHTpoJIeH H 3a4eTa

Ipumep nepeuna eonpocoe ons pyéesicrnozo konmpons Ne 1:

1. Ilpeqmer «MeToasl MHKPOOHOTOTHYECKHX HCCIICIOBAHKN», COACPKAHHE H MECTO
Kypca.

2. 3HaYeHHe METOJIOB HCCIIEIOBAHKH B COBPEMEHHON MHKPOGHONOTHH.

3. MeToib! IITaHHPOBAHKS HAYYHBIX HCCIIEAOBAHHIA.

4. OCHOBHBIE METO/IbI THATHOCTHKH MHKPOOPIaHH3MOB.

5. Merozpl u3yyenns oGMeHa BEIIECTB MHKPOOPraHH3MOB.

6. MeTozb! OLEHKH POCTa H Pa3MHOKEHHS GaKTepHii.

7. Metozpl 3konoruu GaKTepuii.

Ilpumep nepeuns eonpocoe ona pybescrozo konmponn Ne 2:

1. OtHOWEHHE MUKPOGOB K (H3HuecKHM dakTopam cpest (Temmeparypa, cBet u 1p).
. 2. OtHOWEHHE MEKPOGOB K XHMHYECKUM (aKTOpaM Cpeibl (pH, xceHoOHOTHKH H 1p.).
3. T'pynnupoBKu OpraHH3MOB 110 HCIOJB3YEMBIM CYGCTpaTam.
4. Tlousa kax sKomoruyeckas cpeza. [louseHHbIE MHKPOGOLEHO3EL.
5. BiusHue aHTPOIIOTeHHBIX (aKTOPOB Ha OYBEHHYIO MHKPOQIIOpY.
6. XapakTepHCTHKa BOJOEMOB KaK cpembl OOHTaHHMs MHKpOOpranu3mMoB. OCHOBHEIE
9KOJIOTHYECKHE THIIbI BOJHBIX MHKPOOPTaHU3MOB.,
7. 30HBI canpoGHOCTH BOJBI H COOTBETCTBYIOIAS HM MHKpodopa.
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Ilpumepnoiii nepeuens eéonpocoe ons 3auema:

1JIaGoparopHslif SKCIIEpHMEHT B MEKPOOHONOTHH: OCOBEHHOCTH ero OpraHu3anuy.

&

S et

SN

s

10.
11.
12,
15

14.
15.

16.
17.

18.
19
20.

Cxema onsrta. [TprHIEN pa3paboTku cxem OZIHO(AKTOPHBIX H MHOTO(AKTOPHEIX
GHONOrHYeCKUX IKCIIEPHMEHTOB.

Metoauxka paspaboTku paboueit mporpamMMsl GHOIOrHYECKOro SKCIIepHMEHTA.
Pabo4asd runoTesa: mpHHIKNEI BHIABIKEHHS U MIPOBEPKH.

HazoBute ocHOBHBIE feTanu MexaHHUECKOH M ONTHYECKOH 4acTH MHKpOCKOIIa, KaK
OIIpEe/Ie/IAETCS yBeIHUYCHHE MUKPOCKONa?

MeTonp! H3yueHHs FeHEeTHKHM MHKPOOPraHH3MOB,

Kax HacTpouTs ocBemienHe MuKpockoma mnepen MHKpodoTorpadpupoBanHem
(MeToaMKa HACTPOMKH OCBEIEHHS TI0 Kénepy)?

Obwme npunmunel  orGopa 1po6  0GBEKTOB OKpyXXaromiei cpensl uid
MHKPOOHOJIOrHYecKoro uccnaenopanus. Omucars MeTOAHKY 0T60opa mpob 06BEKTOB
OKpYxarole# cpesl (6uonpo6) ayisi MEUKPOOHOIOTHYECKOTO aHAIH3a.

Pacckaxcure, B yeM 3aKkimrouaercs CYIIHOCTh METO/a CEPHIHBIX pa3BeIeHHI?

Kakue mpu3Haku Ha3bIBAIOTCS Ky/IbTYpalbHBIMH, HA30BHTE OCHOBHbIE NPH3HAKH, TI0
KOTOPBIM IIPOBOJAT ONHCaHHE GaKTepHAILHBIX KOJIOHUH?

Hazosnre Kiouesbie MOphoIOrnIeckne Npu3HaKy GaKTEPHATBHBIX KIETOK.
Ommumure CymHOCTE OKpackH 1m0 MeTofy I'pamMa, 4eM OTIHUAIOTCS M Kak
OKpAlIHBAOTCS IPaM-TIOJIOKHTEIbHBIE H IPaM-0TPHIIaTebHbIE GaKTepHH.

Onuimre MeTOMMKY HieHTHQUKaLMY GaKTepHATBHBIX U IpUOHBIX H30JIATOB, KAKHMH
IIPH 3TOM NOJIB3YIOTCS ONPEAETUTENAME | ONPeNeIHTEIbHBIME KITFOYaMH?

Metone! HMMYHOAHATHOCTHKH MHKPOOPTaHH3MOB.

Meron monumepasHoif menmHON peakuHMH B MHKPOGHOIOrHYECKHX HCCJIeIOBAaHHSX,
€ro CYIIHOCTb.

Onrtiyeckne (cnekTpodoTOMETpHYECKHE) METOBI B MEKPOGHOIOTHH.
Xpomarorpadpuueckue MeTOAB! aHATM3a B MHKPOGHONOTMYECKHX HCCIENOBAHUSX.
BapuanTe! MeTonoB xpomarorpadus..

Mertozs! onpesenenns epMeHTATHBHOMN aKTHBHOCTH MHKPOOPTaHH3MOB,

MeTozibl H3y4eHus aHTHOHOTHYECKHX CBOHCTE MHKPOOPraHH3MOB

Merozst u3yuenust TOKCHHOGPA3yIOMMX MHKPOOPTaHH3MOB.

6.5. ®oHA OLEHOYHBIX CpecTB

Honuerii Gank 3anammii s Tekymero, pyGexHBIX KOHTPOJICH H TNPOMEXYTOYHOM

aTTeCTallHH MO0 JHUCHHUILIHHE, NoKa3aTeyii, KPUTEPHH, IIKaAJIbl OICHHBAHUA KOMHETGHHHﬁ,

METOAHYCCKHE MaTEepHAJIbl, OIpPEAEIAIOIIHEC NpoHeaypel OLICHUBAHUA oﬁpasona’rem,ﬂmx

PE3yJIbTaTOB, IIPHBEJICHLI B y‘leGHO-MCTO,I[PI‘{ecKOM KOMIUICKCE QUCIIHUITIMHEI.

7. OCHOBHAS 1 IOITOJIHUTEJIbHASI YYEBHASI JIUTEPATYPA

7.1. Ocnognan numepamypa

1. T'yces M.B., Muneesa JI.A. Mukpo6Guomorus : yueGHHK s CTYACHTOB By30B, 00y4aromuxcs
1o Hanpasienuio 510600 "buonorus" u Guonoruyeckum crnemuanbHocTaM / M. B. I'yces, JI. A.

Mmuneesa .

- Mocksa: Akaznemus, 2004. 462 c. (10 9K3.)

2. Haymernko 3.C. OcHOBHBIE MMEHa H JaThl B MCTODHH MHKPOGHOJIOTHH (MeTouueckue

yKa3aHHs).

- Kypran: KT'Y, 2006.- 35 c.
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3. Haymenko 3.C. MuKpOGHOIOrHS ¢ OCHOBAMH BHPYCOJIOTHH (METOJMYecKHe yKasanus) /Ha
npaeax pykonucH.- Kypran: KI'V, 2017.- 35 c.

4. Haymenko 3.C., Haymenxo H.W. W3yyenne Ouopasnoobpasus pacrenwuii, rpu6os,
MHKPOOPraHU3MOB H BHPYCOB [DJIeKTpOHHBIH pecypc]: MeTomuueckue YKazaHHs K Kypcam
«AJIBTOJIOTHS ¥ MHKOJOTHS», «Beicimue pactenmsy, «Mukpobuonorus», «Bupyconorusy mis
CTyacuros crneuuanbroctd BHUOJIOIHA (020201, 050102) / Munucrepcrso o6pasopanus u
Hayku Poccuiickoit ®@enepanuu [u ap.] ; [cocr.: 3.C. Haymenxo, H.M. Haymenxo]. - OneKTpoH.
TEKCTOBbIC NaH. (THN (aiina: pdf ; pasmep: 650 Kb). - Kypran: Wsnarenscrso Kypranckoro
FoCyAapcTBeHHOr0 yHUBEpCHTeTa, 2009. - 46 c. - [loctynm u3 3BC KT'Y

7.2. lononnumenvuan Jiumepamypa
Jlykomckas K.A. Mukpo6Guonorus ¢ ocHoBaMu BHPYCOJIOTHH : y4eOHOoe mocobue mis

CTYNICHTOB NIE/ArOTHYCCKHX HHCTHTYTOB 110 OHOJIOTHYECKAM M XHMHYECKHM CTICIHAILHOCTSIM /
K. A. Jlykomckas. — Mocksa: ITpocsewenwe, 1987. 192 c. (17 2k3.)

7.3. MuTepHET-pecypcebl.

Ne Hurtepuer-pecype Kparkoe onucanne
1 http://www.cellbiol.ru HMapopmanuonro-cripasoumsiii  pecype
1o 6HoNorun
2 http://lib.kgsu.ru/ bubmuorexa KI'V

8. Y‘IEBHO-METO,I[EF-IECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHOHU PABOTBI OBYYAIOIINXCSA

Escees B.B. JlaGopaTopHBIii IPakKTHKYM 110 9KOIOTHH MHKPOOpPraHu3MoB. — Y4eOGHoe nocobue.
— Kypran: Usn-so KI'Y, 2007. — 128 c.

9. HHOOPMAIIMOHHBIE TEXHOJIOI' MY,
ITPO'PAMMHOE OBECIIEYEHME
H HHO®OPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI

I1pu ureHun nekumit HCIONB3YIOTCSA CIANTOBEIE PE3eHTAIHH.

Onepaunonnas cHCTeMa M HporpaMMHOe obecreueHue KOMIIBIOTEPOB, HCIIOJIBE3YEMBIX
TpH TOKa3e CNalIOBBIX IpEe3eHTALMH, COOTBETCTBYeT Tpebomaumsm ®I'OC BO mo JaHHOMH
00Opa3oBaTeIbHO# porpamMe.

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JAUCITUITJIMHBI

Ilo Bcem BHmam yueGHOH jesTenbHOCTH B pamMKax JHCHHIUIMHEI «MeTozsl
MHKDOOHOJIOTHYECKAX HCCIIEIOBAHMIY HCTIOMB3YIOTCS y4eOHble ayIHTOPHH I IIPOBEACHHS
3aHATHH (JIeKuuH, 1abOpaTOpHBIE 3aHATHS, IPYNIOBLE H HUHJMBHAYAIbHbIE KOHCYJIBTALMH,
TEKYIHH H POMEKYTOYHbIH KOHTPOJIb), YKOMILIEKTOBAHHBIE CIELHATH3HPOBAHHOH MeOepio u
TEXHHYIECKUMH CPEICTBAMH 00YYEHHS, CIy)KALHMH JJIst TIPEICTABICHHS yuebno# HHpOpManuH
GompmIoit ayuTOpHH.
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ITPUJIOXXEHUE 1

AnHoTanus K pabodeii mporpaMme JHUCIAILTMHEL

«MeToabl MUKPOGHOIOTHYECKHX HCC/IEN0BAHHI

06pa3oBaTeIbHON MPOrpaMMBbI BEICIIETO obpazoBanus —
IIPOrpaMMBI MarUCTPaTyphI
06.04.01 — Buosaorus

Hanpasnennocts:
Muxkpo6uoJiorus

Tpynoemkocts muctumnusst: 2 3E (72 akajeMAdeckux qaca);
Cemectp: 1 (ouHas, 04yHO-3a049Hast popMbI 06yUeHH )

®opma MPOMEeXYTOYHOM aTTecTal|y: 3a4eT

Coneprxkanue JHCLMIUIHHEBL

Oransl  paspaloTKM  HaydYHBIX NpPOrPaMM, COBPEMEHHBIE METO/BI,
NPUMEHAEMbIE B MHKPOOMOJIOTMYECKHX HCCIIEHOBAHMAX, B TOM YHCIE METO/IBI
NPOBE/ICHHs J1aOOPaTOPHBIX MCNBITAHMH, OpPraHU3alUs MHUKPOGHOIOTHIECKOro
MOHHTODUHT2, ~ METOABI  OTOOpa Tpo6 ¥  MOATOTOBKH  06pasuoB K
MHKPOOHOIOTHYECKOMY AHAJIH3y, CIELHAIbHbIE METONbl MHKPOGHONOTHYECKHX

HCCIIeIOBAHUH.
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