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PaGouast mporpaMma yue6Hoil aucuuruiEsl «[IpoMblIIeRHas MHKpOOGHOIOr s ¥
GUHOTEXHOJNOIUs» COCTAaBIEHA B COOTBETCTBHH C Y4YeOHBIMH IUIaHAMH IO
nporpaMMe MarucTpaTypbl «bruonorus» («MHUKpPOGHOIIOTHAY ), YTBEPIKIEHHBIMH:

- utst ouHOM opMel 06yueHus « 30» asrycra 2021 ropa;

- st 3aouHOM opMbl 00ydeHus « 30»asrycra 2021 roxa.

Pabouas nporpamma y4eGHON JUCIHMIIHEL ofo0peHa Ha 3acelaHHu Kaespsl
«buonorus» «30 » aBrycra 2021 roxa, mporokoa Ne 1

Pabouyio nporpaMmy COCTaBUJIK
JoueHT Kadenpsl

Buonoruu W - M.A. KoBunbka

CormnacoBaHo:

3aBenyromuii kagenpoit %7 O.B. Kosnos

OHOIOrUH

PyKOBOIMTENb IPOTrPaMMBbl MarHCTPATY PbI W
A.H. HakockuH

Crienasuct 1o y4eGHO-MeToqu4eckoi paboTe

y4e6HO-METOINUECKOTO OT/eNa W I'.B. Kasankosa



1. OB BEM JUCHUIIJINHBI
Beero: 3 3a4eTHBIX euHHIEI — 108 yaco (ouHast Gpopma 06yueHHs); 3 3a4CTHBIX CTHHHIIBL

— 108 uacos (ouHO-3a04Has Gopma).

Ounasi popma 00y eHus

o Ha Bcro Cemectp
Buj yae6Hoii paGoTnl
JUCUHHMILIHHY 3

AyauTopuble  3aHATHS  (Bcero 34 14
4acoB), B TOM YHCJIe:

Jlexuuu 12 12

JlaGopaTopHslie paboThl 10 10

[IpakTHyeckue 3aHATHA 12 12

CamocTosiTe/ibHasi padoTa 74 74
[Toxaroroeka K 3a4eTy 18 18
JlpyrHie BH/Ib! CAMOCTOSITENLHOM paGoTbl 56 56

Buj npoMexyTouHOl aTrecTanuu: 3a4eT

O0was TPYA0EMKOCTh JHCUMIUIMHBI H 108 108
TPY10€MKOCTh I10 ceMecTpaM B vacax:

Ouno-3a0uHas popma o0ydeHusd

. Ha Bcio Cemectp
Bupn yue6Hoii paboThI
JHCUHMILITHHY 3
Ayauropnbie  3ansTHs  (Bcero
34 34

4acoB), B TOM YHCJIe:

Jlekumu 12 12

JlaGopaTtopHbie paboTe! 10 10

[IpakTuueckme 3aHATHA ' 12 12

CamocrosiTe/IbHAS [laﬁ(l'l'ﬂ 74 74
[loaroToBka K 3a4eTy 27 27
Jlpyrue Bi/ipl CAMOCTOSTEILHOMH paGoThI 47 47

Buja npoMeKyTOUHOMN aTTeCTANMM: 3a4eT

O0mas TPYA0EMKOCTh AHCHHMILIHHBI H 108 108
TPYA0eMKOCTh II0 CEMECTPAM B uacax:




MECTO JUCLMILUIAHBI B CTPYKTYPE
OBPA30BATEJLHOM IMPOT'PAMMbI

Jucrumusa  «IIpoMbInieHHAs MHKpOOHONOTHS M OMOTEXHOJOTHsS»  BXOMHT B
obszarenpHyl0  4acTh Onoxa 1 MATHCTEpCKOH HporpaMMbl  «MuKpOOHOJOTHSY,  pasiei
«OBs3aTe bHbIE TACIATUIAHBD, YATAETCS B 3-M CEMECTPE 2 T0J1a MOArOTOBKH.

M3yuenue JMCIMILIMHBL GasupyeTcs Ha pesynbrarax obyuenust, cOpMUPOBAHHBIX NPH

M3yUCHHAH CIEAYFOMIHX JTHCITUILIHH:

- VicTopus U MeTOJ0JI0THs OHOIOriH;

- CBeTOBas MEKPOCKOTIHS B OOTaHHKE U MUKPOGHOIIOTHH;
- Dkonorus OaKTepui;
- OCHOBEBI Ky/IbTHBHPOBAHHA MHKPOOPIaHM3MOB ¥ KIIETOK;

- dusnonorust ¥ GuoxuMust OaKTepHit.

PesynpTaThl 00yYeHHS MO IHCIHUILIAHE HeoOXOIUMBI Ul OCBOEHHs psja JHCLHMIUIMH B
paMKax HarpaBIeHHOCTH «MHKPOGHONOT U
- Konneknus KyJIbTyp MHKPOOPTaHH3MOB;

- [CHETHKA U OCHOBBI MOJIEKY/IAPHO# OHONIOrHy GaKTEpHi.

3. INIAHUPYEMBIE PE3YJIbTATBI OBYUEHMSI

Ile/1b OCBOEHHS JHCUMILIMHBI - 3HAKOMCTBO MarkCTPaHTOB ¢ OCHOBAMH TIPOMBIILIEHHOR
MHKPOOHONIOTHA ¥ OHOTEXHOJIOTMHM, ~COBPEMEHHBIMH — METOJAMM  STHX HaIpaBJIeHUH
MUKPOOHOIOIHYECKOH HAyKH.

3a1a9aMy AMCUHILIHHBI SBIBEOTCH (GOPMEPOBAHHE Y MAarMCTPAHTOB 3HAHMA M YMEHHIH 110
PHMEHEHHIO COBPEMEHHBIX METOJOB HMPOMEIIIIEHHOH MUKpOOHOJIOTHH U OHOTEXHOJIOTHH Ha
IIPaKTHKE.

TpeGosanust K BXOIHBIM 3HAHUAM, YMEHHSIM, HABBIKAM M KOMIETCHIIAM:

- BII4JICHIE HABBIKAMHU PA3TOBOPHO-OBITOBOMH pet;

- MOHMMAHHE YCTHOH (MOHOJOIHYECKOH H [IMAJIOTMYecKoi) peur Ha OBITOBEIE H
00IIEKyIbTYPHBIE TEMBI,

- BajeHne Hanboee yMOTPeOUTENBHOH rPaMMATHKOH ¥ OCHOBHBIMH IDAMMaTHIECKHMH
SBJICHHSIMH, XapaKTEPHBIMH JUISl yCTHOH ¥ IUCBMEHHOH pedH MOBCEIHEBHOTO OOILEHNS;

- 3HaHMe 6A30BOH JTEKCHKH, TPEACTABIAIOME]! CTHIIb IIOBCEHEBHOTO U OOLIEKYIBTYPHOrO

0OIIEHHA.



OcBoeHHE KOMITETCHIHI, OCBAaHBaeMbIX B YKa3aHHBIX BhILIE paHee M3YYEHHBIX
JMCIMIIMHAX HA yPOBHE HE HUKE TIOPOTOBOIO:
KoMIeTeHI UM, (OpMUPYEMBIE B PE3yIbTaTe OCBOCHUS AUCLHILIMHDI:

OTIK-5 — Crioco0eH y4acTBOBAaTh B CO3NAHHMM ¥ pEATU3alli HOBBIX TEXHOJIOTHH B chepe
npod)ecCHOHATbHOM  AeSTENBHOCTH M KOHTPONE MX  SKOJOrHYCCKOH OesomacHOCTH ¢
HCIOTB30BAHUEM XKHBBIX 0OBEKTOB;

OIlK-7 — Cnocoben B cdepe cBoel NpoPECCHOHANBHOM NEATSTBHOCTH CAMOCTOATEIBHO
OlIpEJIe/ATh CTPATETHIO U NPOGICMATHKY HCCIENOBAHMI, NPUHMMATE PEIICHHS, B TOM 4HCIE
MHHOBAIMOHHbIE, BHIOHPAaTh ¥ MOAM(ULMPOBATE METOZBI, OTBEUATh 3a KAaUeCTBO pPaboT u
BHEJPEHHE HX PE3y/IbTATOB, OOECIEUHBATH MEpPhl NPOH3BOICTBEHHOH OC30NACHOCTH IpH
pelieHnH KOHKPETHOM 3aa4m;

B pezybTare OCBOSHHS JUCLHIUIMHEL OOYYalONTHICS ODKEH JeMOHCTPHPOBATE CIIEYIOIIKe
pe3ynbTaTkl 00pa3oBaHUS:

- 3HATH TEOPETHUECKHME OCHOBBI [POMBIIUIEHHOH MHKPOOMONOTHH ¥ OHOTEXHOJOTHH UL
pelnerHs MpUKIaHbIX 3aa4 Ha npoussonctse (st OINK-5, OIIK-7);

“VMeTh HCIONE30BaTh  COBPEMEHHYIO alIaparypy M BBIYUCIHMTEIBHBIE KOMIUIEKCHI (B

COOTBETCTBHH C HAIIPABJICHHOCTBIO IporpamMMsl (ana OMK-5, OnNK-7);

- BriazeTh METOAMKOH OLIEHKH DKOJIOTHYIECKOro pHCKa (Ans OMK-5, OMK-7).

4, COAEP) KAHUE JUCIHIIJINHBI
4.1. YuyeOHO-TeMaTHUYECKHH MJIaH

QOunas ¢popma 00yUeHHS

e 2 Ko/1u4ecTBO 4Yac0B KOHTAKTHON PaboThl
yheR omep ¢ mpenogaBaTejieM
Aucuun- pasaena, HaumenoBanue pa3saeia, TeMbI
AMHBI TeMbl Jlexuun IIpakTiyec- JIaGopartop-
KHE 3aHATHA HbIE paﬁon;l
Pybex [IpoMbruieHHAas
Pl 6 5 3
1 MHKPOOHOJIOTHS
Py6esxublii KOHTpOB 1 1
PyGex
y 5 P2 OcHOBBI OHOTEXHOJIOTHH 6 5 5
PyOerxHBIM KOHTPOIIS 2 1
Bcero: 12 12 10




OuHo-3a0uHast popMa o0yUeHUst

Koau4ecTBo 4acoB KOHTAKTHOIH paboTsl
PyGew | Homep ¢ npenofaBaTeJaeM
IJ::;L'[{I‘I,I"I- L):;E:Jla, HaumeHOBaHHE pasjaeJia, TeMbl oI Hpak'mqec- JIaﬁopamp—
s KHe 3aHATUS Hble paloThbI
PyGex P1 [TpoMBbILLIEHHAS 6 5 5
1 MHKPOOHOJIOTHS
PyGesKHbIA KOHTPOB 1 1
Py6ex
y o P2 OCHOBBI GHOTEXHOJIOTHK 6 5 5
PyOexKHbIi KOHTPOIb 2 4 1
Bcero: 12 12 10

4.2. ComepskaHne JEKIHOHHBIX 3aHATHIi:

Pasaen 1. lIpomMbImieHHAst MUKPOOHOJIOIHS.

Tema 1. Ilpupona u MHOroofpasue NpouUeccoB, MCIOJBL3YeMbIX B NPOMbIMLICHHOH
MHKPOOHOJOTHH U O0HOTEXHOJIOr HH. _
JuBas KieTka — OCHOBA OHOTEXHOMOTHYECKHX CHCTEM. MeTaboIH3M KIETOK M IIPHHIHIIBL

€ro peryaaiuu. BuoTexHoaorngeckoe chipbe. Cpelibl JUis Ky IbTHBMPOBAHNS MUKPOOPTaHU3MOB.

Tema 2.Teopernteckne 0CHOBBI KYJIHTHBHPOBAHHS KJIETOK MHKPOOPTaHH3MOB.
PocT 1 pa3sBHTHE MHKPOOPraHH3MOB. BIilHsHHE YCIOBHH Cpesibl Ha POCT MHKPOOPTaHH3MOB.

Onenxa npouecca (pepmeHTariy. IIPoIyIIEHTEI H UX CEIEKIHS:

Paznen 2. OcHOBBI OMOTEXHOJIOTHH.
Tema 3. Un:keHepHAs SH3HMOJIOTHSL.
Crpoenne (epmeHToB. [IpuHImn xeiicTBHA ()EPMEHTOB M KHMHETHKA (DePMEHTATHBHBIX

peaxiuit. VictouHukn GepMeHTOB.

Tema 4. llpuknagHbie acNeKThl GHOTEXHOJIOTHH.

[Tonyuenue muieBoro (kKopMoBoro) Oenka. MHKPOMHIIETHI B IIMTaHUM YeJIOBEKa.
Cobeobuple  Bomopocnu. Jlpokkd. BpomuibHble IPOM3BOJACTBA: IIPUIOTOBJIEHHE  CBIPA,
MPOM3BOJICTBO AJKOTOJBHBIX HANHUTKOB. IImmeBble n006aBKM M HMHrpenueHTsl. IlpuMeHeHHE

(epMeHTOB TIpH BBIPAOOTKE COKOB.



4.3. TlpakTH4YecKue 3aHATHSA

1.IpombiuiieHHaa MUKPOOUONO2UA.

1.1. Tlpaktuueckoe 3amstue «OCHOBHBIC —HAINpPABICHHA —IIPAMCHEHHA JIOCTHYKEHHI
TIPOMBILILIEHHOH MUKPOOHOJIOTHH H Guotexsonorumy. 0,5/0,5.

1.2. TlpakTudeckoe 3aHAtHe «MeTOABl ~ KYJIBTHBHPOBAHHS  MHKPOOPTAHM3MOB-
TIPOJIYLICHTOB B IIPOMBIIUICHHEIX YCIOBHSAX) - 0,5/0,5.

1.3. Tlpaktuueckoe 3amatue «MerabonusM MHKPOOPraHM3MOB-IIPOJYNCHTOB U
MIPUHIMILL ero perysiumy - 0,5/0,5.

1.4.ITpakTuueckoe 3aHsTHE «MHKPOOPTaHU3MBI-TIPOYLCHTE] M MX CEJICKIH — 0,5/0,5.

1.5 ITpaktrueckoe 3ansTie «PocT U pasBHTHE MHKPOOPraHH3MOB. MaremaTH4ecKue MOJIETH
pocra kietok» — 1/1.

1.6.I1paxruueckoe  3aHsTHe  «[IpUHIMITBI  TIOCTPOSHHS — TEXHHIECKOTO obecreueHust
ABTOMATH3HPOBAHHBIX GHOTEXHOIOTHYECKHX CHCTeM» — 1/1.

1.7.Ipaxtiueckoe  3amstae  «MartemaTuueckoe  0OECIICUCHME  ABTOMATH3UPOBAHHEIX
BHOTEXHOJIOrHIECKHUX chcTeM» — 1/1.

1.8. Pybesabiit korTpors Nel «IIpompiiuiernas MukpoGuosiorns» — 1/1.

2.0CcHOBBI OHOTEXHOJIOTHH.

2.1. Ipaktiyeckoe 3ansTie «HyKknenHoBBIE KHCIOTHD - 1/1.
2.2. [paxTHyeckoe 3aHATHe «MaTpHUHBIH GHOCHHTe3-peruHKanusy - 1/1.

2.3. [paxtuyeckoe 3ansTie «MaTpiuHbIi GHOCHHTE3-TpancKpunuus - 0,5/0,5.
2.4. MpakTuyeckoe 3aHsTHe «MaTpHdHBI OrocHHTes-TparcEsD - 0,5/0,5.

2.5. TlpaxTHueckoe 3aHsTHe «MaTpHIHBIA CHHETE3 ¥ MyTalMOHHBIH riporiecey - 0,5/0,5.
2.6 Tpaxtuueckoe sanstue «mkenepras sn3uMonorws — 0,5/0,5.
2.7.ITpaxTrdeckoe 3aHsTre « BHOTeXHONOrHs GPO/IUIBEHBIX IPOM3BOACTEY — 1/1.
2.8. PyGexubiii kortpors Ne2 «OcHOBBI GnoTexHomormm — 1/1.

Bcero gacoB Ha TpaKkTHYeckne 3aHsATHs:12/12.

4.4. JIJaGopaTopHble paboOThI

1.IIpombiuineHHAA MUKPOOUONOZUA.

1.1.JTaGoparopuas paGota «OcHOBBI PaGOTE! B MUKPOGUOIOrHYECKOH] taboparoprm» — 3/3.
1.2.JIaGoparopuas pabota « MHKPOMHUIIETHI-IPOIYIEHTE] 2YKCHHOBY — 2/2.

2. OcHOBBI OHOTEXHOJIOTHH.

2.1. JlaGopaTtopHas padorta «KyIbTHBHPOBaHHE PACKH HA JKHAKAX MUTATENbHBIX CPEIax)
-3/3. '

22 JlaGoparopHas paGoTa «AHamM3 KymbTyp TpHOOB Ha CONEPMKAHHE AYKCHHOB H
[IUTOKHHUHOBY — 2/2.

5. METOJANYECKHUE YKA3SAHUS JJIs1 OBYYAIOIIHAXCSI
10 OCBOEHMIO JUCIUAILIAHEI
7



Jlucummmaa «[TpoMBIIUICHHAs MHKPOOHOIOTHs M GHOTEXHONIOTHS MPENOJACTCS B TeHeHHe
Tpetbero (ounas (opma), TPETbEro (0UHO-3a04HAT ¢dopma) cemectpa, B BHIE JIEKIMH K
71abopaTopHbIX, — MPAKTHYECKHX 3AHSTHH, HA KOTOPBIX IPOMCXOIHT 00OBsICHEHHE, YCBOEHHE,
OCHOBHOTO MaTepHaa W CHELHANEHON TEPMHUHOIOIHH; Ha 3aKTIOYMTE/IBHOM JTane BBIIOIHACTCA
HccITeoBaTeNbCKas paboTa 1o OIHOM M3 TeM Kypca.

Ha npakTiyecKuX 3aHATHAX M JICKIMSX PEKOMEHIYETCs HCIONB30BAHNE WUTOCTPATHBHOTO
Marepnana (TeKCTOBoii, rpaduueckoll W H(pPOBOH uH(OpMArHY), MYJIBTHMEIUAHBIX (HOPM
Mpe3eHTalMH.

B npenojaBaHiy Kypca IPAMEHSIOTCS 00pa3oBaTebHbIe TEXHOJIOTHH: CaMOCTOSTENEHOE
03HAKOMJICHHE MAardCTPaHTOB ¢ UCTOYHMKAMM MH(DOPMAIMH, HCIIONb30BaHHe HILTIOCTPATHBHEIX
marepnaioB  (BHAeoO(HIBMEL, (oTorpaguu, ayIHO3amMCH, KOMIBIOTEPHEIC Npe3eHTalnH),
JIEMOHCTPUPYEMBIX HA COBPEMEHHOM 000py IOBaHHH.

Ha naGopaTopHBIX 3aHATHAX IPOM3BOMMTCS OTpafOTKa INPAKTHYECKHX HABBIKOB
BBIMOJIHEHHS HCCIIE0BATENBCKHX PaBoT B 061aCTH MEKPOOHOIOrHH.

CamocTosTelbHas paboTa MArucTpaHTa, Hapsyly € TNPAKTHYECKHMH ayJaHuTOPHBIMH
3aHATHAMM B TPYINIE BBIIOJHSCTCS (IPH HEMOCPEACTBEHHOM/ONOCPEOBAHHOM KOHTpOJIE
npenojaBatesis) 1o yueOHHKaM M y4eOHBIM MOCOOMSAM, OPHTHHANBHOH —COBPEMEHHOMH
JUTEpaType 1o MpoQHIIO.

JUts TeKyIlero KOHTPOJIS yCIeBaeMOCTH JUIA OYHOHM, OYHO-3204HOH (OpMbI 00bYUeHIS
IIperojiapaTeNieM  HMCIOJB3yeTcs OalUIbHO-DEHTHHrOBas —CHCTEMa KOHTPOIS M ONCHKH
aKajeMUUecKod  akTHBHOCTH.  I[09TOMy  HACTOATENBHO  PEKOMEHJYeTCs — TIIATeIbHO
npopabarhIBaTh MaTEpPHAN JUCHMIUIAHBL IPH CAMOCTOATENBHOH paboTe, yuacTBOBaTh BO BCEX
GopMax oOCY)KIEHHS H B3aHMOJENCTBMS, KaK HAa JEKIHAX, TaK U Ha JabOpaTropHbIX H
NPAKTHYECKHX 3aHATHAX B LEJSX JIydlIero OCBOCHHS MaTepHala H MOJIyYeHUs BhICOKOH OLEHKN
0 pe3yI5TaTaM OCBOEHHUS UCIUILINHEL

BBIMOJIHEHHE CaMOCTOSATEIBbHOM paboThl MOApa3yMEBaeT CaMOCTOSITENbHOE H3YUCHHE
PAa3/IeI0B AMCUUILIMHEL, TOArOTOBKY K MPAKTHYCCKMM 3aHATHAM, K NabopaTopHbiM paboTam, K
PYOEKHBIM KOHTPOJIAM, IIOATOTOBKY K 3aueTy(id ouHOi (GopMbl 00yUeHHs), K 9K3aMeHy (st
0YHO-3204HOIl (popMBI 00ObydeHHs). PexoMeHIyeMast TPyIOEMKOCTh CAMOCTOATENbHON paboThI

NpeICTaBjICHa B TabJIHLE:

PexomMeHayeMBblii pesKHM CAMOCTOSITEJILHOMH PaboThI

PekomeHnnyemas
HaumeHoBaHHE BHAA caMOCTOATENbHOM paboThbl TPY10EMKOCTb,

aKan. Jgac.

8




OuHo-
OvHas
3a04Hast
¢dopma
dopma
00yueHus
00yueHus
CamocTosTenbHOe N3yueHue TeM paszena «I'eHHas HHKEeHepHa» 7 5
CamocTosTebHOe u3ydenue TeM pasgena «Monekynspras Guonorus u 7 s
TeXHONOTHH OyyLero»
CaMocTOATeNbHOE M3yueHne TeM pazgena «OCHOBHBIE METOJBI TEHHO 8 5
HHKEHEPUU» :
CaMoCTOATeIbHOE M3yucHHE TeM pasfena «DH3MYeCKHH M XHMHYCCKHI 8 6
MyTareHes B GHOTEXHOJIOTHH»
[MoaroToeka K JaGopaTopHbiM paboTam (1o 2 Yaca Ha KKA0E 3a1laHHe) 10 10
[ToAroTOBKa K MpaKTHUeCKHM paGoTam (1o 2 yaca Ha KaK[10€ 3aHATHE) 12 12
[loroToBKa K pyOeskHBIM KOHTPOJIAM (110 2 yaca Ha Kaik/blii pyGes) 4 4
TToArOTOBKA K aTTeCTallMH MO JUCUHMIUTHHE (3a4eT, IK3aMeH) 18 27
Bceero: 74 74

6. ®OHJ] OLIEHOYHBIX CPEJCTB
IUISI ATTECTALIUY O AV CHMILIMHE

6.1. ITepeyeHpb OLIEHOYHBIX CPEACTB

1. BauibHo-pefiTMHTOBas cHCTeMa KOHTPOJISI M OLEHKH aKaJIeMW4YeCKOH aKTHBHOCTH
marucTpanTos B KI'Y (Z1s O4HOMH ¥ 04HO-3209HOH (POPMBI 00y YEHHUS).

2. 3ajanus K MPaKTHYECKUM 3aHATHIM.

3. 3agaHus K 1abopaTopHBIM paboTaM.

3. Bank 3ajganuii K pyOeXHBIM KOHTpOIAM 1 1 2.

4. TlepeveHb BONPOCOB K 3aYETY.

6.2. Cucrema 0a/LIbHO-PEeATHHIOBOM OLEHKH
padoThI 00y4YalOHXCA 110 AHCHHIIIHHE

Ne | Hanmenosann
@ Conepxanue
Ounas ¢gopma obyueHus
1 | Pacnpenenen Pacnipenenenue Gamnos




i Rpmueme Py6: Py6exnbl | 3ammura
CeMECTp 10 Bun Iocerwen W 3aLHTa Y ?‘H]’] Y i o
BUAaM. yueOHOH e OTHETOBNO | oo | komTpOIS e 3auer
yueGHoit paboThI: JIeKUMH | NpakTHYEeCKH Nol No2 paGor
padoTsl, M paboram
CPOKH Cl1auk
yueOHo# .
; aJbHas
pabore! 024 o012 012 16 030
OLIEHKa! Ass A A A A
6 nexkuui . Ha
E 451.p. —
Hpres no 1 6 x 4 Ganna 64 16npakr. R -
HUS: JIEKLIUH 4 6anna
-Banmy 3aHATHH
Ouno-3a04Has ¢popma o0ydenus
Pacnipenenen Pacnipenienenue Gamos
ve GaJsIoB 3a
vEMECTp 110 Py6 Py6esx Beinonuenwe | PaGora
BHAAM Buna SAH HBIi U 3allMUTa Ha
i 3 H 9K3aKMe
yHe6Hoi yue6Hoi KIZ::T KOHTP Hc;lceingﬂe OTHETOB [0 | MpaKTHYe 4
paborl, paboTbl: oms | OB i nabopaTopHbI CKHX
CPOKE CAAHH . Ne2 M paboTam paborax
& Nel
yuebHOH
paboThbl 5
aJlIJIbHas
12 12 06 016 24 030
OLIEHKA: A A A
HP:::% - - Io 1 6amty 4 x 4 Ganna 6x4 -

Kpurepuii nepecuera
6aJlsIoB B TPAJMLHOHHYIO
OLIEHKY 10 UTOram paboThl
B CEMECTpe W 3aueTa

60 1 MeHee DaIOB — HEYZIOBJIETBOPHTEINBHO; HE3aYET
61...73 — y10BIE€TBOPUTENIBHO; 3aUTEHO

74... 90 — xopowo;

91...100 — oTnHyHO

Kpurepuu nomycka k
MIPOMEKYTOUHOMH
aTTecTalnm, BO3MOKHOCTH
TIONYY€eHHs
ABTOMATHYECKOIo 3a4yera
(3K3aMeHalMOHHO M
OLEHKHM) 110 AUCLIMIIHHE

Jlna nomycka K NMPOMEXYTOYHOM aTTecTallMi (3a4eTy,K3aMeHa)
MarkcTpaHT A0/KeH HaOpaTh He MeHee 50 GaloB U BBINOJIHUTEL BCe
NpaKTHYeCKHe U naGopaTopHble paboThl, pyGexHbIN KOHTPOIIL.

JIna nomyuyeHHs 5K3aMEHALMOHHON OLIEHKH «aBTOMATHYECKH)

MarucTpanty Heo6Xoaumo HabpaTb  cliesyiollee  MHHHMabHOE
KOJIMYeCTBO 6aJIIoB: ’

- 61 11 MoNyYeHHs «aBTOMATHUYECKH» 3aUTEHO.

- 68 s nojyuyeHMs  «aBTOMATHYECKM»  OLEHKH
Y/IOBJNETBOPHUTENLHON.

ITo cornacoBaHuio ¢ [mperojasarelieM  00Y4aKOLIEMYCH,

HaOpaBmeMy MuHUMYM 68 Gamnos, Moryr ObiTh 1006aBieHbI
nononHurensHele  (GoHycHble)  Gayuiel 33 aKTHBHOCTH  Ha
KOHCYJIbTALMsIX, 4KTMBHOE Y4YaCTHE B HAyYHOH M METOAHYECKOI
paboTe, OpPUrMHAIBLHOCTL NMPHHATBIX PELUEHHH B XOJE BHINONHEHHA
[PaKTHYECKUX H 71abOpaToOpHBIX paGoT, 3a yyacTHe B 3HAYMMBIX
y4eOHBIX M BHEY4YeOHBIX MEpOTNpPHATHIX Kadeapbl M BBICTABIEHa 3a
9K3aMEH «aBTOMATHYECKH)» OLIEHKA «XOPOLLOY HIIH «OTIHYHOY.

10




4 | ®opmbi 1 BraBI yueOHOMH B cmyuae eciM K NpOMEXKYTOUHON  aTTecTalyH (3auery,

paboTbl AJist sk3aMeHy) HabpaHa cymma MeHee 50 GanOB H HE BbITIOJIHEHBI BCE
HeyCreBaloUux 3a7aHKA, MarkCTPaHTy HeOGXOIMMO BBINONHHMTE  AOMONHUTENBHLIC
(BOCCTAHOBMBLIMXCS Ha 3ajanus, A0 KOHUA mMoceHeH (3a4eTHOM) Henenu CEMECTpa. Ipu
Kypce 00ydeH st ) 5TOM HEOGXOAMMO MpopaboTaTh MarepHal BCeX MpOMYyIIEHHBIX
MarucTpaHToB /s paKTHYeCKHX M 1ab0paTOPHBIX pabor.

MOJIy4eHHs HEL0CTAIOLINX Dopmbl JIOTIOJIHUTENBHBIX 3anaHui (Ha3HavarOTCs

GanoB B KOHLIE CEMECTPA | TIPENOJaBaTeNem):

- BLINOJHEHWe M 3aLIATA TMPOMYLIEHHOH MPAKTHYeCKOH HIH
naGopaTopHod paboThl  (IPH  HEBO3MOXKHOCTH JIOTIOJIHUTEIBHOTO
MPOBEJEHHA IpaKTHYECKOH WA nabopaTtopHO# paboTsbl
npenojaBaTe/b yCTaHaBIHBAET ¢opMy JOMONHHTENBHOO 3aaHus 110
TeMaTHKe IPOMYLLEHHON MPaKTHYeCKOH (naGopatopHoit) paboTbl
CaMOCTOSATENBHO) — 10 8 Ganos.

JIMKBMAALMSA AKAAEMHUECKHX 3a/l0JUKEHHOCTEH, BOSHHKILINX HM3-
3a PasHOCTH B yueGHBIX IUIAHAX NPH MEPEBO/E HIIH BOCCTAHOBICHHH,
TIPOBOAMTCS MYTEM BHINOJHEHHA [OMOIHHTENLHBIX 3ajaHuii, popma K
06BeM KOTOPBIX ONpeJieNiseTcs Mperno/iapareneM.

6.3. lpoueypa oleHUBAHHS Pe3y/IbTATOB OCBOCHHH AHCHUTLTHHbI

Py0esKHbIe KOHTPOJIM H 3a4€T NPOBOJATCA B (hopMe yCTHOTO Onpoca.

Tlepen mpoBeJeHHEM KaXIOTO PyOexKHOro KOHTPOIA MPErojasaTek npopabaTeIBaeT €
MarMCTpaHTAMH OCHOBHOM MaTepal COOTBETCTBYIOIIMX pPasieloB JMCHUIUTAHBL B (hopme
KpPaTKOil JIeKIMH-TUCKY CCHH.

BapuanTs! 3a1aHui 1151 pyOeKHOT0 KOHTPOJIs Ne 1 1 Ne 2 cocrost 13 12 BonpocoB. 3a KaK(bli
NpaBHITLHBIA OTBET Ha BONPOC PYOEIKHOro KOHTPOIA MArHCTPAHTY Hauucnsiercst 1 6an.

Ha KkaX10€ TeCTHpOBaHHe MPH PYOEKHOM KOHTPOJIE MArHCTPAHTy OTBOAMTCS BPEMS HE
menee 30 MHHYT.

[IpernosaBatenb OlLEHHBACT B OallaX Pe3ylbTaThl ONpoOca KakJIOro Maricrpa o
KOJIMYECTRY MPABHIIBHBIX OTBETOB M 3aHOCUT B BEIOMOCTE yUeTa TeKylel ycreBaeMOCTH.

Ha 3auere MarkCTPaHT OTBEYAET Ha OZMH BOIIPOC.

Pesy/bTaT TEKYIIETO KOHTPOJIS YCIEBAEMOCTH 3aHOCATCS MPENOAABATENEM B 3aUCTHYIO
BEIOMOCTh, KOTOpas CHAeTcs B OPTaHM3AMOHHBIA OTAEN WHCTHTYyTa B JCHL 3auera H

BBICTABJISIETCSI B 3aUCTHYIO KHHIKKY MarumcTpaHTa.

6.4. ITIpuMepbI OLEHOUHBIX CPE/ICTB AJIsl PYOeKHBIX KOHTpOJIeH U 324eTa

Ipumep nepeuns 80npocos 01a pydescHozo KORMPOA No I:
1. Ilpuposma W MHOrooGpasue OHOTEXHOIOTHYECKHX MPOLECCOB, HCIOIL3YEMBIX B
POMBIILIEHHOR MUKPOOUOJIOIHH.

2. MeToipl MCCIEIOBAHMEA B COBPEMEHHOH OHOTEXHOJIOTHH H IPOMBILIEHHOM
MHKPOOHOJIOTHH.
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3. YKupas KJIeTKa KaKk 0CHOBA OHOTEXHOIOTHYECKUX CHCTCM.

4. MeTabou3M MAKPOOPraHU3MOB 1 TIPHHIUIIEL €10 Pery IALHH.

5 HpO,[lyHCHTbI OHMOJIOrHYeCKHd aKTHBHBIX BEIECTB H UX CEJICKITHA.

6. TIpUHLMIBI Ky TETHBUPOBAHHA MUKPOOPTraHA3MOB.

7. Poct 1 pa3BUTHE MUKPOOPTaHU3MOB — IPOAYLICHTOB BAB.

8. OueHka mpoiecca GepMEHTaIHH.

IIpumep nepeuns 60npocos 01a pybexcrozo konmpons Ne 2.

WmxeHepHas 3H3HMOJIOTH.

1
2. Tlonyuenue nuiesoro Genka.

3. MEKpOMHIIETHI — ITpoztynenTs: BAB.

. JIposKd B OHOTEXHOIOTHH.

. BuoTexHOoJIOTHs MOJIOYHBIX IPOJTYKTOB.

. Psicka Kak 00BEKT OMOTEXHOJIOTHH.

4
5
6. buoTtexnonorusi OpoJUIBHBIX IIPOH3BOICTB.
7
8

. I'eHHas HEKEHEPHUSL.

[pumepHblii nepedeHs 60nPOCOs O 3a"ema:

b

i E VR

10.
Ll:
12.
13.

16

20

HyK/IeMHOBbIE KHCIOTHL. MaTpuYHbIii OHOCHHTE3.

TexXHOMOrHS OTyYeH s KOPMOBBIX JIPONOKEH 1 OeIKOBBIX KOHIEHTPATOB 13
MHKpPOOPraHHu3MOB.

Xuviueckuii ¥ (usHueckuil Myrareses B GMOTEXHOJIOTHH.

DHUTOrOPMOHBI H CHHTETHYECKHE PETYIITOPBI pOCTa.

TexXHOIOTHS IIPOU3BO/ICTBA CHeT0OHBIX Oa3HInaNIbHBIX rpuboB.

KnoHHpoBaHHe B FeHHO HHKeHepyd. [1eperieKTHBbI KTOHUPOBAHHAL.

TIPHHITHIIBL B METOZBI CeNEKITMH POy LEHTOB OHONOTHYECKH aKTHBHBIX BEILECTB.
BpoauibHble TIPOM3BOJCTBA: TEXHOJNOTHSA X/IeGOMeUeHHs, MOy eHNA MOJIOYHOH
KHCIIOTHI, TEXHOJIOTHS TIPUTOTOBIEHHS HaTypajlbHBIX BAHOMAaTEPHAIIOB.

BHOCHHTE3 aHTHOMOTHKOB. Y CJIOBHS ISl IPOU3BOICTBA AHTHOHOTHKOB.

MeTo1bl GHOTEXHOJOTHH U ITPOMBIIIIEHHON MHKPOOHOIOTHH.

BHOTEXHOJIOTHUYECKHIA TpoIiece KyJIbTHBHPOBAHUS MUKPOOPTaHU3MOB.

Crpoenye H MPHHIMITE AeHCTBHS PEPMEHTOB, KHHETHKA (hePMEHTATHBHBIX peaxuui.
BHOTEXHOJIOTHS TIPOH3BOJCTBA THINEBLIX J00aBOK M MHIPEJMEHTOB (AMHHOKHCIIOT,
BUTAMUHOB, YCHITHTENEH BKyCa).

2 ABTOM&THBHPOB&HHHC OHMOTEXHOJIOTHYECKHE CHUCTEMBI JJIsL YHIpapJIsIeMOTo

KyJIETHBHPOBAHMA MUKPOOPTaHU3MOB.

. H}JHMEHCHHC OMOTEXHOJIOTHYECKUX IIPOLECCOB Ul PEIICHU Hp06HeM OXpaHBbl

OKpY:Karolel Cpezibl.

. KynpTypa KIETOK M TKaHei, KpaTKas NCTOPHs MpeMETa.
1,
18.
19.

HSOHHPOB&HHBIG MpOTOIIACTEI, HX IIOJIy4YeHHE H Ky]IBTHBHpOBaHHe.
OneHka pocTa u GHOCHHTETHYECKOH aKTUBHOCTH MHKPOOPTaHH3MOB.
OnpeiesieHHe aKTHBHOCTH (pePMEHTOB MUKPOOPTaHU3MOB.

. MeToibl  XpaHEHHS KyJbTyp MHKPOOPTaHH3MOB-IIPOXYLEHTOB GHONIOTHYECKH

AKTHBHBIX BEILECTB.

6.5. ®onj OLEHOYHBIX CPEACTB
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MMonueii GaHK 3ajaHuil A TEKyero, pyOeKHBIX KOHTpONEH ¥ MPOMEKYTOIHOH
aTTeCTAllMH 110 JUCUUIUIHHE, I10Ka3aTeld, KPUTEPHUH, MIKalbl OLCHHUBAHHS KOMIIETEHIIMH,
METOAMYECKHE MaTEpPHabl, ONpEIeNsIomne IpoUexyphl OLCHHBAHHA o0pa3oBaTenbHbIX

pe3yabTaToB, NPUBEICHEBI B y‘-[eﬁHO-MeTO,E[H‘{CCKOM KOMIIIEKCE JUCITUTTIMHBL.

7. OCHOBHAS U JIOITOJTHUTEJBHAS] YYEBHAS JTUTEPATYPA

7.1.0cHnoeHaa 1umepamypa

1. Eroposa T.A. u np. OcHOBbI GHoTeXHONOrHH. - M.: U3naTenbckuii NeHTp
«Axkagemus», 2003. — 208 c.

7.2. /lononnumensHan iumepamypa

I'yces M.B., Muneesa JLA. Mukpobuonorus : y4eOHMK I CTYIEHTOB BY30B,
obyuaromuxca o HanpasneHnio 510600 "Bbuonorua” 1 GHONIOTHYECKHM CHIEIHATBHOCTSIM / M.
B. I'yces, JI. A. Muneesa . - Mocksa: Axanemus, 2004, 462 c. (10 sk3.)

8. YAEBHO-METOJUYECKOE OBECIIEYEHHME
CAMOCTOSTEJBbHOHU PABOTBI OBYYAKOHIUXCS1

1. Escees B.B. JlaGopaTOpHSBI IIPAKTHKYM IO DKOJOTHH MHMKPOOPTaHH3MOB. — Y4eOHOe

nocobue. — Kypraun: Uza-so KI'V, 2007. — 128 c.

9. TH®OPMAIIMOHHBIE TEXHOJIOI'MU,
NPOI'PAMMHOE OBECIIEYEHHE
U HH®OPMAIIUOHHBIE CITPABOYHBIE CUCTEMbI
ObC «Jlaub»
. DBC «KoHCynpTaHT CTyJeHTa»
. OBC «Znanium.com»
. «["apaHT» - CIIpaBOYHO-TIPABOBAs CHCTEMA

-lkwl\.)_»—-

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIHHUITIAHDBI

MaTepI/IaJ'II)HO- TEXHAYECKOoe ODecIieueHue I10 peanu3aliu  JUCHHIIITHHEI
ocyiecTBisercsi B coorBercTBuM ¢ TpeGopanuamu PI'OC BO mo panuoi

obpazoBaTeabHON IIporpaMMe.

11. JIoist cTyAeHTOB, 00y4YalOIHXCA ¢ HCNOJIb30BAHHEM JHCTAHIHOHHBIX
06pa3oBaTe/IbHbIX TEXHOJIOTHH

Ilpu wWCMONB30BaHWM 3IIEKTPOHHOTO OOY4YeHHS W JAHCTaHIMOHHBIX
oOpazoBatenbHEIX TexHomorui (mazee D0 u JIOT) 3aHATHS NOTHOCTBIO HIIK
JaCTHYHO TIPOBOJSATCS B pexkuMe oHNaiH. OOBeM NUCIUIUIMHEL U pacrpefeneHne
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Harpy3ku 110 BuzaM pabot coorBerctByer 1. 4.1. Pacmpenenenme Gamios
COOTBETCTBYET II. 6.2 MO0 MOXKET OBITh H3MEHEHO B COOTBETCTBHH C PEILCHHEM
kadenpsl, B ciyuyae nepexona Ha D0 u JIOT B mpouecce oOyuenus. Pemenue
Kadenpbl 00 HCTIONB3YEMBIX TEXHOJIOTHSIX M CHCTEME OIEHHMBAHHUS JOCTHXKCHUI
o0yJarolMxcsi NPUHUMAETCS € Y4EeTOM MHEHHs BeIyIIero Iperojasareis |
JOBOJMTCS 10 CBeIEHHUS 00yYarOIIHXCSI.
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IMPHUJIOXKEHUE 1

AHHOTaIWMs K paboyeii mporpaMMe AUCIUTIIAHE]

«[IpomblmIeHHAsE MHKPOOHOIOrHSI H GHOTEXHOJIOT MY

00pa3soBaTebHOM NPOrpaMMEI BBICIIET0 06Pa3OBAHKS —
NPOTPaMMEI MaruCTPaTyphl
06.04.01 — BuoJsiorus

HanpasnennocTs:

Muxpo6uonorus
Tpynoemkocts aucimmmunss: 33E (108 yaca — oynas tbopma o6yuenus); 3 3E (108
aKaJIeMUYeCKHX Yaca — OYHO-3a04Has hopma);
Cemectp: 3 (ounas dopma ob6ydenus); 3 (o4Ho-3204Has ¢dopma)
Popma POMEKYTOUHOM aTTecTaunu: 3adeT (0YHAs bopma 0Oyduenus, sx3aMen

(04HO-3a04HasA hopma 06yUeHHs)

Conepskanue TUCIIUTUIMHEI

MuKkpoGubIi cHHTE3, cenekums MpoIyIEeHTOB, KyJIbTHBUPOBaHHE KIETOK,
KHHETHKA (PePMEHTATHUBHBIX PEAKLMH, NPUKIAAHBIE ACIEKTHI MOJIEKYISIPHOH
OHMOJIOTMHM U FeHEeTHKH, reHeTHYecKas HHKEHEPHS MHUKPOOPTaHH3MOB, KIETOYHBIX
M TKAHCBBIX TEXHOJNIOTHH; METOABI M TEXHONOTMH CO3JaHHS M HCIIONB30BAHUS
MOIU(HUHMPOBAHHBIX KIE€TOK B LEJAX NIOJTy4eHHUS HOBBIX BHIOB OHOJOTHUECKH

AKTHBHBIX BEIIECTB U MPOAYKTOB pa3jIMYHOI'0 HA3HAYECHHS.
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