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1. [losicHuTEeILHAA 3ANIHCKA
1.1. Ileas 1 MecTO AUCHHUIVIHHBI B CTPYKTYpE oOpa3oBaTeIbLHOH POrPaMMbI

Mucnummea — «[IpoMBIIUIEHHAS MHKpPOOMONOrHsT U  OMOTEXHOJIOTHS»  OTHOCHTCA K
BapUaTHBHON YaCTH.

JIMCLHILTAHA H3y4aeTcs Ha 2 Kypce B 3 CeMeCTpe.

Tenb W3y4eHHs THCLUIUTHBL OBNAJICHUE 3HAHUAMH, YMEHUAMH H KOMICTCHIMAME B obnactn
obmeil ¥ CHenHATbHOH NPOMBIIUIEHHOH MHKPOOHONOTHH H OMOTEXHOJIOIHH, B OCHOBY KOTOPBIX
OJIOKEHBI TIPUHITMIB! Pa3pabOTKH, HayIHBIX HCCIIe/IOBAHHUI, IPOM3BOICTRA, H3TOTORICHNS, XPAaHEHHU,
YIIAKOBKH, TEPEBO3KH, IOCYJAPCTBEHHOH PETHCTpal|y, CTaHIapTH3alud H KOHTpOJIs KadecTBa B
oOpamieHny JEKapCTBCHHBIX CPEICTB GHOTEXHONOIMUECKOTO TIPOUCXOXKACHHSA, B MEIUIMHCKOH
MPAaKTHKE.

1.2. Ilepevens IUIAHHPYEMBIX Pe3y/abTaToOB ofydyeHHs MO JAHCHHILIMHE, COOTHECEHHBIX C
yCcTAHOBJIEHHBIMH B 00pa3oBaTe/IbHOH NporpaMmMe HHAHKATOPAMH AOCTHIKEHHs] KOMIIeTeHLHH

Koa n HauMeHOBaHHE KOMIIETEHIHH Ko u uauMenopanne | Pe3yabTaThl 00y4eHus
HHIHKATOPA o y4e0HOM
AOCTHIKEHHUS AUCHHILIMHE (MOIY/II0)
KOMIIeTeHIHH
OIIK-5. Criocoben ygactBoBath B cozzanum 1 | OIIK-5.1. 3naer 3naer
peanu3aliy HOBBIX TEXHOJOTHH B chepe TEOpPeTUIECKHE MopGoIoTHIecKue
podhecCHOHATBHOM IeSTeBHOCTH H KOHTPOJIE | OCHOBBI CO3MAHHSA 1 XapaKTepUCTHKH
HX AKOJIOTHUECKOM 6e30MacHOCTH € peanu3aliH HOBBIX NpoAyLEHTOB
HCIIOH30BAHHEM JKUBBIX 00BEKTOB TEXHOJIOTHH ¢ aHTHOMOTHKOB
HCIIONL30BAHAS (cTpoeHHE KIETKH, THII
PA3IHIHEIX MUTAHUA) u ux
OHOIOTMUECKHX OTIpeneneHnE
00BEKTOB; METOIBI
KOHTPOJIS
9KOJIOTHUYECKOH
fe30MacHOCTH ¢
HCII0JIb30BAHUEM

JKHBBIX 00BLEKTOB.

OIIK-5.2. Ymeer Ymeer TIPUMEHATE
TPHMEHATE OCHOBHBIE TPUHLMIIBI H
TEOPETHYECKUE 3HAHMS | METOJMKH OCBAWMBAEMBIX
IJIs CO3I@HuUs HOBBIX | METOIOB

TEXHOJIOIUH C KyJIbTUBUPOBAHUS
HCHOJIL30BaHHEM MpOayLEHTOB

HBBIX 0OBEKTOB. aHTHOMOTHKOB
OIIK-5.4. Bnaneet Bnaneer MeTOodaMu
HAaBBIKAMH KOHTPOILA [IpOBeIeHUA
3KOJIOTHIECKOH nabopaTopHbIX
6e30MmacHOCTH HOBBIX Uccea0BaHuH c
TEXHOJOTHH C KMCII0TB30BaAHUEM
HCIOB30BAaHUEM KOMIIJIeKca

JKHUBBIX OOBEKTOB. MEpONpUATHH mno

BHEAPEHHIO B




NpPOM3BOJACTBO
BHOTEXHOJIOTHYECKUX
NpOyKTOB HOBBIX
LITAMMOB
MHKPOOpPraHUu3MOB-
NPOAYLEHTOB s
3KOJIOrMYeCcKOro
MOHMTOPHUHIA
OKpYJKaroLIeH cpelbl

[TK-7. CnocobeH oCylIECTRIIATD
NPOEKTHPOBAHHE H KOHTPOIIb
OHOTEXHOJIOrHYECKHX IIPOIECCOB.

[TK-7.1. 3naet
COBpPEMEHHEIE
JIOCTH)KEHHUS
Hay4HbIe TTPOOIEMBI
BEIOpAaHHOM TEMEI
aHaJTMTHIECKOTO
o630pa B chepax
POEKTHPOBAHMA U

3HaeT TEXHOJIOIHYECKHE
OCHOBBI HHHOBaILlHOHHOM
NEATENBHOCTH B
npouseo/cTBe BAB

KOHTPOJIS

OHMOTEXHOIOTHIECKHX

TIPOIIECCOB.

T1K-7.2. Ymeer YMeTh COCTABIATE K
COCTaBJIATH 0(hOpMIIATH 3aABKY Ha
aHaITMTHYECKUE 3aKyIKy Heo0X01HMOTr0o

0030pH! B chepax
[IPOEKTHPOBAHHUS U

KOHTPOJIA COOTBETCTBHH C
GUOTEXHONOTMYECKHX | TpeOOBaHUSIMH
IPOILECCOB JIOKaJIBLHBIX
NPOEKTHPOBAHHS U HOPMATHBHEIX aKTOB
KOHTPOJIS

OUOTEXHOJIOTHIECKUX

IIPOIECCOB

OHOTEXHOIOTHYECKOTO
obopyioBaHus B

I1K-7.3. Bnanmeet
HaBBIKaMHU pa3paboTKH

IPaKTHYECKHX SKOHOMHYECKOTO
peKOMeHalui B 000CHOBaHUA TI0
chepax MOJEpPHHU3aLHH
IPOEKTHPOBAHHS 1 npouseoacTea bAB
KOHTPOJIA

OHOTEXHOIOIHYECKHX

IIPOIIECCOB.

Bnaneer HaBbIKaMU
COCTaBRJIEHUs] TEXHHKO-

2. TpeGoBanus K pe3yIbTaTaM 0CBOEHHs y4e0HOH IMCUMILIMHBI
2.1. Tune! 3a0a4 npodeccHOHAIbHOI AeATeIbHOCTH
3amaun NpohecCHOHAILHOM NesTelbHOCTH, KOTOPBIC JIEKAT B OCHOBE IIperoaBaHus yueOHOMI

IUCILHMILIIMHEL: IIe1aroruuecKue.

2.2. Tlepeyens KOMIeTeHIMiH, HHIUKATOPOB IOCTHKEHH KOMIIETEHIIHA M HHAEKca

TPYA0B0Oil PyHKIHH

Nzy4enue y4eOHOH JUCIMIUIMHEL HAIIPABISHO Ha (popmupoBaHHe Y 00y4aOIMAXCsl CASTYIOIIHX
yausepcansHbX (YK), obmenpodeccnoHalbHbX (OIK) xoMIIeTeHIWH:

n/Ne

Homep/ nujaexc Homep

WUnpexc

l IlepeueHn

OuenoyHble




ob30pa B cepax
IIPOEKTUPOBaHUS U
KOHTPOJIS
OHOTEXHONOTHYECK
HX IIPOIIECCOB.
[TK-7.2. ¥YMmeeT
COCTaBIIATh
aHATUTHYSCKUE

Tro IIpoOM3BOACTBA HA
OCHOBE CHCTEMEI
KadecTBa

KOMITETEH LU HHIHKATOpA TPYAOBO# NPaKTHYECKHX cpeacTBa
(MJTH €ro 9acTH) KOMIIEeTEeHIHH GyHKUMH U ee HABBIKOB 10
H ee cogep:kanne | (MJIH €ro 4acTH) H cofieprKaHHe OBJIAIEHUI0
ero coJep:KaHue KOMIIeTeHIHeH
2 3 4 5 6
J OIIK-5. OIIK-5.1. 3naeT - TIOUCK, KOHTPOJIBLHAs
Cniocoben TEOpPETHYECKHUE criocoObl B pabora,
y4acTBOBATh B OCHOBEI CO3/IaHHS METOJIMKH cobecel0BaHUE,
CO3/IaHUH U U peanu3alun npoBeeHus] paboThl | TECTHPOBAHHME,
peanu3anuu HOBBIX TEXHOJOTHI ¢ OroobbEKTaMu ¢ CHTYallMOHHBIE
HOBBIX C HCII0JIB30BAHUSA y4ETOM 3aJa4uu
TEXHOIIOTHH B pazmHYHBIX Ge301acHOCTH
cepe OHMOIIOTHYECKHIX
npodeccroHalbH | 0OBEKTOB; METO/IBI
Ol JIeITENIBHOCTH | KOHTPOILA
¥ KOHTPOIIE HX 9KOJIOTMYECKOHA
SKOJIOTHYECKOH 6Ge30macHOCTH C
5e30IacHOCTH C HCIIOIB30BAHUEM
MCIIOMB30BAHUEM | JKHMBBIX 0OBEKTOB.
swupbx 00BexToB | OITK-5.2. YMeer
TIPUMEHSTH
TEOpeTHYECKHE
3HAHHS LIS
CO3/1aHus HOBBIX
TEXHOJIOTHH C
HCIIOIL30BaHIEM
YKHBEIX 00BEKTOB.
OIIK-5.4. Bnameer
HaBLIKAMH
KOHTPOJIS
HKOJIOTHYECKOU
He30macHOCTH
HOBBIX TEXHOJIOTHH
¢ UCIONIE30BAHUEM
JKUBBIX 00BEKTOB.
| TIK-7. Cnocobern | ITIK-7.1. 3naer - pazpaboTKa u KOHTPOJIbHAs
OCYIIEeCTBIATE COBPEMEHHEIE BHEZIPEHUE pabora,
IIPOEKTHPOBAHUE | JOCTHKEHUS H MepOTpHsTHH 110 cobecemoBaHue,
¥ KOHTPOJIb Hay4HBIE [IOBBIIICHHIO TECTHPOBAHHE,
uoTexHomoruyec | mpodnemsl Oe30macHOCTH CHUTYallHOHHEIE
KHX TTPOLIECCOB. BBIOpAHHOH TEMEI MPOAYKIIHH 3a7a49i
AHAJIMTHYIECKOTO OHOTEXHOJIOTHYECKO




0030ps! B chepax
POEKTHPOBAHUS K
KOHTPOJIS
OHOTEXHOJIOTHYECK
HX IIPOIECCOB
IIPOEKTHPOBAHHS 1
KOHTPOIIS
OHOTEXHOJIOTHYECK
HX MPOLIECCOB
T1K-7.3. Bnageet
HaBBIKAMHU
pa3paboTKu
ITPaKTHUECKUX
peKOMeHallui B
chepax
IPOEKTHPOBAHMA
KOHTPOJIS
OHMOTEXHOJIOTHYECK
UX TIPOLIECCOB

3. Conep:xanue padodeil nporpaMmebl
3.1 O6bem yuebHO# AuCUHILTHHBL (MOTYJIs1) H BH/BI y4eOHoiH paboTsl

Beero CemecTpsl
Buj yuebnoii padoTsl dacon; Ne3
3a9€eTHBIX
e TMHMIL 4acoB
1 2 3
Konrakraasi pa6oTa (BCero), B TOM YHCIE: 24/0,67 24
Jlexmuu (JI) 8/0,22 8
ITpaxruyeckue paboTe (I1P) 16/0,45 16
CamocTtosnTeabHas padora (CP), B ToM gucie: 48/1,33 48
IToozomoska x 3anamusam(I13) 16/0,44 16
Ilodzomosxa k mexyujemy konmponio (IITK)) 16/0,44 16
Todzomoska k npomesicymounomy konmponio (I111K)) 16/0,44 16
3auer (3) 3 3
Bua npoMeKyTOTHOM aTTECTAUMH
sKk3ameH () - -
qac. 12 72
HUTOTI'O: O6mas TpyA0eMKOCTh
3ET 2 2

3.2. [lepeyenn pasaeoB y4e0HOH JHCHMIIMHBL H KOMIETEHIHH ¢ yKa3aHHEM COOTHECEHHDBIX ¢
HHUMH T€M pa3/ie/I0B JHCHHILIHHBI

Ne No HaumenoBanue pasjaena Coaepsxanue pa3jiena B AHIAKTHIECKHX
n/nm |koMmeTe y4eOHO0# QUCIUIIMHBI eIMHHIAX (TeMbI pa3ieaoB)
HIUH
1 2 3 4




OK-3,
[K-7,

Beesenue B OMOTEXHOJIOTHIO
MHKpPOOHBIX IIPOXU3BOICTB.

BeeneHie B OHOTEXHOJNOTHIO MUKPOOHBIX MPOM3BOICTB.
MecTo  NpOMBILLIEHHOH — MMKpoOHONOrMM B CHCTEME
eCTECTBEHHbIX HayK. McTopuuecknii O4YepKk  pa3BUTHA
MPOMBILLIEHHOH ~ MHKPOOMONOrHA B HalleH  CTpaHe.
OCHOBHBIE TPHHLIMINBI PEryNALMH MeTabonn3ma ¥ CKOPOCTH
pocTa MukpoopraHmsmos. Cenexuus MHUKpPOOpraHusmoB -
NpoAyLEHTOB NPaKkTHYECKHU BaXHbIX BELIECTB.
Hcronb3oBaHHe METOAOB TE@HETHUECKOM WHMKEHEPHH [UIA
MONTyYeH!s NpaKTHYeCKH BAKHBIX IITAaMMOB
MHKpoOpranu3MoB.  KyneTuBMpOBaHHe M XpaHEHHE
MHUKpPOOpPraHH3MOB. Bunb 00MEHHBIX MpOLECCOB
MHKPOOPraHM3MOB M MX TpHMEHeHHe B NPOMBILLICHHOH
MHKPOOHONIOTHH.

Moayns Ne 1 no Temam: BpejeHue B OHOTEXHONOTHIO
MUKpOOHBIX TPOU3BOJICTE.

OK-5,
[TK-7,

[Tonmy4eHue OHOIOTHYECKH
aKTHBHBIX BEILECTB H
OTIENBHBIX KOMIIOHEHTOB
MHKPOOHBIX KIICTOK:
AHTHOMOTHKH, BUTAMHHEL,
AMHHOKHCJIOTHL, HYKI€O0THIBI,
(dbepMeHTEI, TUITHIBI,
noJIcaxapubl.

Hcropus pazBHTHA GepMEHTHOH NPOMBITIIEHHOCTH.
ITpuuHHE 1e1eco00pasHOCTH HCTIONb30BAHNA MHKPOOHBIX
depmenToB. OcoGeHHOCTH (HEPMEHTOB MHKPOOPraHH3MOB
(BHYTpH- ¥ BHEKJIETOUHbIE (JePMEHTBI), Knacch(ukaris
depMenTOB. MuKpoOHbBIE PEPMEHTBI, HMEIOLIHE
NPOMBILLIEHHOE 3HAYEHHeE (MTUKO3HIa3bl, TPOTEHHA3BI,
NANa3bl, aMUITI3EL, TUTUYECKHE H HETHAPOIUTHIECKHE
depmentsl). [l0BepXHOCTHOE U TITyOMHHOE KYNBTUBNPOBaHHE
NpOAYLEHTOB. XapaKTepHble 4epThl MPOLECCOB 1 HX
CpaBHMTENbHBIH aHanus. BiusHue ycnoBui
K4IbTUBUpOBAHHA Ha (epMeHTOreHes. Knaccupukarms
BaKUWH (KuBble, yOUTHIE, AHATOKCHHBI, XUMUYECKHE
BaKLMHE), TpeGOoBaHUS K HUM MPEbIABISEMBIE.
TexHONOrMYECKHe 3TNkl MPOH3BONACTBA (HAKOIUIEHHE
froMacchl U PONYKTOR JKU3HENEATENLHOCTH, HHAKTHRALIK
MHKpPOOPraHW3MOB, KOHUEHTPALHA, OYMCTKA,
nuodunnzauus). [lomydeHue OYHIIEHHOTO NpenapaTa v-
aHTHreHa, TEXHOIOrHYecKas cxeMa. Dybuomuku.
KonubakrepuH, 6udurymbakrepns, naktodakTepus. Mx
[POM3BOICTBO H PHMEHEHHE.

Moayns Ne 2 no TeMam:

HO.Hy‘-IEHHE 0MONOrHYECKH aKTUBHBIX BEIECTB M OTACIbLHBIX
KOMIIOHCHTOB MHKpOGHbIX KJIETOK.

3.3. Pa3aennl y4e0HOM MCHHILTHHBL, BHIbI Y41e0HOi AesTe/IbHOCTH U thopMbI KOHTPOJIS

cemec
Tpa

HaunMeHoBaHMe pa3aeia
y4eOHOH THCUMIUINHDI
(moxyis)

Bunael yuednoii

JedATeNbLHOCTH, BKIKYast @opMbI TEKYIIETO
caMOCTOATENLHYI0 paboTy KOHTPOJIs

CTYIeHTOB ycneBaeMocTH (no
(B 9acax) Hedenam cemecmpa)

JP | TI3 CP | Bcero

3 4

5 6 7 8 9

Bgenenue B OMOTEXHOJIOTHIO
MHUKpPOOHBIX TTPOM3BOJCTB.

TecToBRIE 3a1aHAA,
cobecenoBaHuE,

- 8 24 36 | cHTyalUUMOHHBIE 3a/1a4H,
pedepaTHBHEIE
coobmenus (1-4)




92, 3 [MonyueHue GHONOTHUYECKH TecTORbIE 3a1aHus,
AKTUBHBIX BELLECTB U coBeceoBaHHE
?
BIX KOMIIOHEHTOB
OTAE/IbHRIX KOMIIOHE 4 8 24 36 | cuTyalMOHHBIE 3a/1a4H,
MUKPOOHBIX KIETOK. pedepaTHEHBE

coobmiennd (5-9)

HUTOI'O: 8 = 16 | 48 72

3.4. Hazeanme TeM JICKUMil H KOJMYECTBO 9ACOB IO CEMeCTPaAM H3Y4YeHHsl ydeOHOH

AMCIUTLIHHBI (MOTy151)

n/Ne Ha3spanue TeM JeKIHuii yaeGHOMH JHCIUILTHHBI (MOXYJIs1)

CemecTpbl

1 2

BBeneHNe B OHOTEXHONOTHIO MUKPOOHbBIX TIPOM3BOACTE. MECTO NPOMBILLICHHOH

1 MHKpOGHMONOTHH B CHCTEME ECTECTBEHHBIX HayK. FICTOpHUECKHit 04EpK pasBHTHA

’ NPOMBIIIEHHOH MUKpOOHONOrMH B Haweli cTpare. OCHOBHbIE IPHHLATIL! PEry IALHH
MeTab0aM3Ma U CKOpPOCTH POCTa MHKPOOPraHU3MOB.

CeneKiua MAKpOOPraHH3MOB - IPOLYLIEHTOB NPAKTHYECKN BaHbIX BemecTs. Mcnonb3osamnue
) METOJIOB FeHeTHUECKOH HIDKEHEPHH A NOJIyYEeHHA NMPaKTHUECKH BaKHBIX TAMMOB

’ MHKpOOpraHu3mMoB. Ky IbTHBMpOBaHHE ¥ XPAHEHHE MUKPOOPraHH3MOB. Bumnbl 0OMEHHBIX
MPOLIECCOB MUKPOOPTAHH3MOB M HX NPHMEHEHNE B IPOMBIILICHHOH MHKPOOHONIOTHH.

HcTopus pa3BuTHA pepMeHTHOH IPOMBILIICHHOCTH. TlpuunHEL Nenecoodpa3zHOCTH
HCTIONB30BAHMS MUKPOOHBIX hepMenToB. OcoGeHHOCTH ()epMEHTOB MUKPOOPTaHU3MOB (BHYTPH-
1 BHeKNeTouHbIe pepMenTrl), knacchdukauus pepmentoB. MIUKpoOHbIE (hepMEHTHI, UMEIOLIHE
3. MPOMBILLICHHOE 3HAYEHHUE (IJIMKO3MIa3bl, IPOTEHHA3MI, JIHNA3HL, aMMITI3BI, TUTUYECKHE U
HernaponuTHueckue pepmenTsl). [ToBepXHOCTHOE 1 INTyOMHHOE KyJIBTHBAPOBAHHE
NPOIYLEHTOB. XapakTepHbie YepThl MPOUECCOB H HX CPABHHTENLHBIA aHAN3. BrusHzuE yCcnoBHH
KUJIbTHBHPOBaHUA Ha (EPMEHTOrEHES.

Knaccudukaims BakIMH (KuBble, yOUTbIE, aHATOKCHHBI, XMMH1ECKHIE BaKLMHbI), TpeOOBaHUS K
HIM TIpeIbABIAeMble. TeXHONOTHUECKHE ITAlbI MPOH3BOICTEA (HAKOTIEHHE Ouomaccel ¥
4 MPOIYKTOB XM3HENEATENLHOCTH, HHAKTUBALIMS MUKPOOPraHH3MOB, KOHLIEHTPALIUs, OTHCTKA,

: modunmmzanys). [omydeHne OYHIEHHOTO Npenapara v-aHTHIeHa, TEXHONOTHYECKas CXeMa.
Sy6uomuku. Kommbaktepun, 6udunymbakTepuH, naxtobaktepyH. UX MPOM3BOACTRO U
MpHUMEHEHHE.

Hroro

3.5, Haseanme TeM NPAKTHYECKHX 3aHATHI B TOM 4YHC/e HNPAKTHYECKOH MOATOTOBKA H

KOJMYEeCTBO YACOB 110 CEMeCTPAM H3yueHHus y4eOHOH THCHHIUTMHBI (MO .JIs1)

Obnem
Ne i/ Hazpanne TeM NPAKTHYECKHX 3aHATHI 0230B0i JaCTH IHCUMILIUHLI 110 3aHATHH 10
2 ceMecTpam
®I'OC u dpopMBI KOHTPOASA P
3
1 2 3
BBelcHHE B OMOTEXHONOTMIO MMKPOOHBIX MPOW3BOACTB. MeCTO MpOMBILLIEHHOH
1 MHKpOGHONOrMM B CHCTEME eCTECTBEHHbIX Hayk. McToprdeckuil ouepk pasBHTHA 3
’ NpOMBIILTEHHONH MuKpoGuonoruy B Hawel crpaHe. OCHOBHBIE NPHHUMILL PErysuun
MeTtabonu3Ma u CKOpPOCTH pocCcTa MHKpPOOPTraHHW3MOB.
Cenexipus MHKPOOPTraHM3MOB - MPOITYLEHTOB NPAKTUYECKH BaKHbIX BELUECTB.
2 HUcnonb3oraHue METOLOB reHeTHIeCcKoH WHACHEPHH 1114 NoNydyeHNUA NPaKTHYECKH BaxHBIX 3

[ITAMMOB MUKPOOPraHU3MOB. KyIbTHBHPOBaHHE M XpaHEHHE MUKPOOPraHW3MOB. Bu/bl
OBGMEHHBIX MPOIIECCOR MHKPOOPTAHH3MOB H MX NPUMEHEHHE B NIPOMBIIIIEHHOH
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MHKpPOGHOJIOTHH.
Monyne Ne 1 no Temam: Beenenye B 6HOTEXHONOTHIO MHUKPOOHBIX MPOM3BONCTB. D
Wcropus pasBUTHA (EPMEHTHOH NPOMBILIEHHOCTH. [IpudKHBL  LenecoodpasHOCTH
HCTIONB30BAaHHA MHKPOOHBIX (DEPMEHTOB. OcobeHHOCTH (EPMEHTOB MHKPOOPraHH3MOB
(BHYTPH- W BHEKIIETOYHbLIE depMenThl), knaccubukauus (PEepMEHTOB. MukpoOHbIe
depMEHTBl, MMEHIIME NPOMBIILIEHHOE 3HAuUeHUe (IIMKO3MNaskl, NPOTEMHA3B, JIMMassl, 3
amunrl3bl, TUTHYECKHE H HETHAPOINTHYECKHE (PEPMEHTHI). IToBepXHOCTHOE W TTyOHHHOE
KyNbTHBMPOBAHME MPOLYLEHTOB. XapakTepHbIe YepThl MPOLECCOB W HX CpaBHHUTENbHBIH
aHanu3. BiusHYUE YCIOBUI K4IbTHBHPOBAHUSA HA JEPMCHTOTEHES.
Kiaccubukaums Bakumd (xuBble, YOHTble, aHATOKCHHBI, XHMMHECKHE BaKIIUHbI),
Tpe6oBaHMA K HUM NpelbsBsemble. TEXHONOrMHECKHE STaMbl NPOH3BOACTEA (HaKomIEeHHE
froMacchl W TIPONYKTOB  JKW3HENEATENHHOCTH, HMHAKTHBALWA ~MHMKPOOPTaHW3MOB, 3
KOHLIEHTpaLusA, OYHMCTKa, muodunuzaums). [lonydeHde OYMIIEHHOTO Mpemapara V-
AHTHICHA, TexHonoruueckas cxema. Dybuomuxu. KonubakTepuH, BudpuTymMOaKTepHH,
naktobakTepuH. MX MpoW3BOACTBO ¥ NPHMEHEHHE,
Momnyne Ne 2 no Temam: [Tomyuenne 6H0IOrMUECKH aKTHBHBIX BELECTB H OTIENbHBIX 2
KOMTOHEHTOB MUKPOOHBIX KIETOK.
Wroro 16
3.6. JJaGopaTopHBIH NPAKTHKYM
He npeycMOTpeHO yueOHBIM IIIAHOM.
3.7. CamocTosiTeTbHad padoTa
3.7.1. Buas: CP (AYJIMTOPHASA PAGOTA)

o " Tema CP Buas1 CP Bsero
n/n | cemecTpa 4acoB
1 2 3 4 $
1 Beedenue 6 6LUOMEXHON02UI0 MUKPOOHBIX - BRIONTHEHKE | 24

npouseodcme. Mecto IIPOMBIILIEHHOH ayIMTOPHOM
MHKPOOHOJIOTHH B CHCTEME eCTECTBEHHBIX KOHTPOJILHOH paboTsl;
Hayk. VicTopudecKuil 09epK pasBUTHs - BBIIOJIHEHHE
IPOMBIILIEHHOX MHKPOOHOIOTHH B HAIIEH WHIABHIYaIBHBIX U
crpade. OCHOBHBIE IPHHIMITBL PETYIIAIHH I'PYIIIOBBIX 3aJaHUH
meTabonusma u CKOpPOCTH poOCTa IIpenoaBaTelri;
MHKpOOpranu3MoB. Cenekims - oTpaboTKa
MMKPOOPraHu3MOB - IIPOAYLCHTOB MNpakKTHICCKUX HABBIKOB,
3 IIPaKTHYECKH BaKHBIX BCIICCTB. = pemeHe

Hcnonp3oBaHue METOI0B TreHeTHYECKOHN
UHXCHEPHH 1A TOJIYyYEHHS MPAaKTHIECKH

NIpaKTHYECKUX 3aIaHui;
- pa3bop cUTyalui;

BaYKHBIX ITAMMOB MHKPOOPIraHM3MOB. - H3ydeHue
KyIbTHBHPOBaHHE M XpaHECHHE HOPMATHBHBIX M MHBIX
MHKPOOPraHH3MOB. Bu/ibl 0OMEHHBIX MaTepHaJloB;

OPOIECCOB MUKPOOPTaHW3MOB U HX - HCIIOJIb30BaHUE
TIpEMEHEHHE B IPOMBIIIIEHHOM CIpaBOYHOH
MHKPOOHOIIOTHH. JTHTEPATYPEL;

Hony4enue 6uo102ULECKU AKMUBHBIX Gelyecme | -  ITCHHE H - aHAA3
U OMOeNbHBIX KOMNOHEHMO8 MUKPOOHBIX TEKCTOB (HOpPMATHBHBIX
KIEMOK. aKToOB, yueOHOM
HWcTopus pasBuTHs (QEepMEHTHON JATEPATyPhl U T.I1.)
NPOMBIILIEHHOCTH. [I[pUYHHEL - HHBIE (bopMEL,

II,BJI@COOﬁpBSHOCTH HUCIIOJIBE30BaAHHA

[IpeLyCMOTPEHHBIE
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MHKpOOHBIX hepMeHToB. OcobGeHHOCTH

(epMEHTOB MUKPOOPTaHU3MOB (BHYTPH- H
BHEK/IETOUHBIE (PePMEHTHI), KIacCH(rKaLust

dhepmenToB. MHKpOOHBIE (EPMEHTEL,
MMEIOII}E IPOMBIIITIEHHOE 3HAYCHHE
(TIMKO3M1a3b1, TPOTEHHASKI, JTHIA3H,

aMMIITI3BL, TUTHYECKHE W HETHAPOIHTHICCKHUE
depmentsi). [loBepXxHOCTHOE U TIyOHHHOE

KYJILTHBHPOBAHHE IPO/YLEHTOB.
XapakTepHble 4epTEI IPOLECCOB H HX

CpaBHUTENBHBIH aHamu3. BivsHue yclnoBui

K4ILTHBMPOBAHHS Ha (PepMEHTOTEHES.

Knaccudukanus BaKIMH ((KUBBIE, yOWTEHIE,

AHATOKCHHBL, XUMHYECKHUC BaKHHHLl),
Tpe6OBaHl/IH K HUM OPEOBABIISIEMBIC.

TexHOoMOTHYECKHUE 3TAIlbI IIPOW3BOACTBA

(HaxomeHre OMOMacchl H IIPOJYKTOB
JKMU3HEIEATEIEHOCTH, HHAKTHBAIIMS

MMKPOOPraHu3MOB, KOHIEHTPANHs, O9HCTKa,
nuodummsanus). [lomyyeHue OIHIIEHHOTO
npenapara V-aHTUTeHa, TEXHOTOTHIeCcKas

cxema. Dyouomuku. Konubakrepus,

GudunymbakTeprH, TakTodaKTepun. Mx

IpOMU3BOJACTBO ¥ IIPUMCHEHHE.

paboue#f  mporpammoii
JUCLHUILIAHEL

HUTOI' O uacos B cemMecTpe:

24

3.7.2. Buasl CP (BHEAYJIUTOPHAS PABOTA)

Ne
ceMecTpa

Tema CP

Buner CP

Beero
YaCoB

2

3

4

Bseoenue 8 buomexHo102ur0
Mmukpobuelx  npouseodcms. Mecto
IPOMBIIUIEHHOR MHKpPOOHOJIOTHH B
cHUCTEME €CTECTBECHHBIX HayK.
Hcropuyeckdii  OYEPK  Pa3BHTHA
IPOMBINLICHHOH MMKPOOHOJIOTHH B
pameii crpane. OCHOBHBIE IIPHHITHIIBI
PETYJSANUA MeTabo3Ma i CKOPOCTH
pocta MHUKpoopraHu3MoB. Cenexiis
MHKPOOPTaHM3MOB - IPOIYIEHTOB
[PaKTHYECKH  BaXKHBIX  BCIIECTB.
Hcnonb30BaHue METOJIOB
TeHEeTHYECKOH’ WHKEHEPHHU T
[OIy4eHHs IMPaKTHYECKH  Ba)KHBIX
IITAMMOB MHKPOOPIaHU3MOB.
KynpTHBHpDOBaHHE M XpaHEHHe
MHKpPOOPraHu3MOoB. Bujisl 00MEHHBIX
IIPOLECCOB MHKPOOPIaHH3MOB M HX
IpUMEHeHHe B IPOMBIIUIEHHOH
MHUKPOOHOTIOTHH.

Ionyuenue 6Guonozu4ecku AKMUSHBIX

- IIOJArOTOBKA K TPaKTHYECKHM
3aHATHSM;

- IOATOTOBKA K JIEKIHAM;

- BBIIOJMHEHHE MNPaKTHUECKHX
3afaHuil (peleHue 3a1ay, pazdoop
CHUTYyAaIlHH)

- BBHINOJHEHHE BHeayIUTOPHOH
KOHTPOJILHOM paboTEL;

- KOHCIIEKTHUPOBaHHE
HCTOYHUKOB;

- aHHOTHPOBAHHE,
pELeH3UPOBAHNE TEKCTA,

- pabota C  DIEKTPOHHBIMH
pecypcaMu;

- yTeHHe Y4eOHOH IMTEPaTypEH,
TEKCTOB JIEKIIHH;

- MOArOTOBKAa KO BCEM BHAAM

MMPOMEKYTOYHOMI arTecTaliu
(3aueTaMm, SK3aMe€HaM, B TOM
YHCIIe HTOTOBBIM

arTecTadOHHBIM HCHLIT&HHF{M)',

48
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seuyecme U OMOeNbHbIX KOMNOHEHNO08
MUKPOOHBIX KIEMOK.
WcTtopust ~ pa3sBUTHA
[POMBIIUIEHHOCTH.
1eaecoobpasHOCTH

hepMeHTHOMH
[TprurHEL
HCIIONIE30BAHUS

- NOArOTOBKA M  HalHCaHHE
pedeparoB, KypcoBhIX — padoT,
BEIIYCKHOW KBaTM(HUKALMOHHOH
paboThl; - TIOATOTOBKA K YYACTHIO
B HAy4HO-TIPaKTHUECKHX

dbepmeHTOB.
(hepMeHTOB
(BHYTpH- "

MHKPOOHBIX
OcobeHHoCTH
MHKPOOPraHU3MOB
BHEKIJIETOYHBIE (bepMeHTEHI),
Knaccu(uKanus (depMeHTOB.
MukpoOHble (GEpMEHTEI, HMEOLIHE
IIPOMBIIIEHHOE 3HaYEeHHE
(rIMKO3MIa3bl, TPOTEUHA3BI, JMIA3BI,
aMurlzel, JIUTHYECKHE H
HETHIPOJIUTHYECKHE dbepmenTsr).
IToBepxHOCTHOE U rryOHHHOE
KyJIbTHBHPOBaHHE TIPOAYLIEHTOB.
XapakTepHbIe YEPThI IPOIECCOB H HX
cpaBHHTEIBHBIH aHamu3. Brusanue
YCJIOBHH KWIbTHBHPOBAHUS HA
(depMeHTOTEHES. Knaccudukarus
BaKIIUH (OKHBBIE, yOuTEIE,
AHATOKCHHBI, XMMHYECKHAE BaKIHHEI),
TpeGoBaHus K HHM IPEIBIBIIEMBIE.

KOHGEpeHIHIX;

- opopmieHHE MYIETHMEIHHHBIX
npe3eHTalMil yaeOHbIX pa3/enoB;
- uHBle (POPMBL

TexHOIOrHYeCKHE 3Tarbl
MPOU3BOICTBRA (HaKomIeHUe
OroMacchl u IIPOJIYKTOB
KHU3HEJIEATEILHOCTH,  MHAaKTHBaLMA
MHMKpPOOPraHU3MOB,  KOHIICHTpalHs,
OYHCTKA, oG UIH3AIN).

[lonyueHHe OYUINEHHOrO IIperapara
v-aHTHTeHa, TEXHONOIHYeCKas cXema.
Dy6Guomuxku. Komubaktepus,
OudurymMbaKTepuH, JAKTOOAKTEPUH.
Fix npouss00cmeo u npuMeHeHue.

MUTOI'O gyacoB B cemecTpe:

48

3.7.3. llpumepHasi TeMATHKA KOHTPOJIbHBIX BONIPOCOB

Cemectp Ne3

1, MeTo/B! CTEpHIH3AIMH (TEPMHYECKOH U XOTOAHOH).

2. JleficTBre BHemHAX (AKTOPOB HA MUKPOOPTAHH3MBI (TEMIIEPaTypa, BIaXHOCTD, YIBTPA3BYK,
MOHHM3MPYIONIEe U3JTydeHHe, OCMOTHIECKOE JIaBIeHIE  Ip.).

3. MeTo/Ibl MOMy4YeHHS HAKOMUTENbHEIX U YHCTHIX KYJIBTYP.

4. MeTo/ip! KyTHTUBUPOBAHUSI MEKPOOPTaHU3MOB.

5. CiproBoe 6pokKeHHe, XAMI3M, SHEPreTHKA IPOLEcca, IIIMKOMH3 - KaK OCHOBHOH MyTh
KaTaboJM3Ma IIIOKO36L.

6. CrcTeMaTHKa ApOXIKeH, JKU3HEHHBIH UK, KIETOYHBIA LK.




7, MosouHokucnaoe OpoxeH#ne, XUMH3M rOMO- H rerepodepMeHTaTHBHOTO MOJIOYHOKHCIIOTO

OpoKEHHS.

8. IIponuoHOBOKHCIOE OPOKEHHE, XapaKTePUCTHKA IpoLecca, BO30yIUTENEH, UCIIOIB30BAHIE B
MPOU3BOICTBE ChIPa, APYTHE 00IACTH IIPUMEHCHHS.

9. [IpoMBILIEHHOE KyIbTHBHPOBAHHE MHKPOOPTaHH3MOB.
10. TexHOIOrHYeCKHEe OCHOBBI IOTY4eHHs IPOIYKTOB MHKPOOHOTO CHHTE3a.

1 1. ITeppuyHbIi ¥ BTOPHIHBIN METAOOIU3M, [lepBryHbIE H BTOPUYHBIE METAOOIHTEL

12. TIpoMbIIITeHHbIe INTAMMBI MEKPOOPranu3MoB. Kcrons3osanue reHeTHYECKOH HHXKEHEPHH IS
TIOTy4eHHUs TPAKTUUECKH TIOTIE3HBIX ITaMMOB.

13. XpaHenre MHKPOOPTaHi3MOB (IIEPHO/IAYECKHE IEPECEBE], XPAHCHNAE NP HU3KUX TEMIIEpaTypax,

nHOGHIM3AIMS, BBICYIIHBAHKE, XPAHEHHE 1101 MAHEPaTbHBIM MacjoM).

14. ®epMeHTHAS IPOMBITIIICHHOCTb. OcobeHHOCTH QEPMEHTOB MHKPOOPraHU3MOB. BHYTpH- 1
BHEKJIETOUHBIE (epMeHTHL. BrusHue yclIoBHH KyIbTUBHPOBAHM HA (epmenToreHes (BIaXHOCTh
Temmeparypa, pH, IpoaomKUTENBHOCTE POCTa, 06ecedeHHOCTh OCHOBHBIMHE 3JIEMEHTAMH).

15. [IpumeHenue GEpMEHTOB MUKPOOPTaHA3MOB B MUMIEBON U TEKCTHJIBHOH IPOMBIILIEHHOCTH, B

CeNbCKOM X039HCTBE, MEIHIUMHE, TIPU IPOBEICHUHA XHMHYICCKHX 4HAITM30B 1 B OPraHA4YeCKOM CHHTE3C.

16. BO3MOKHOCTH IIPOMBIIIIIEHHOTO TIOTYYEHHS TUITHIO0B C IOMOLIBI0 MUKPOOPIaHH3MOB.
17. IIpoMBIIITEHHOE TOTy9eHHe MAKPOOHBIX HOTHCAXapHIOB.
18. TlomsTre 06 aHTHOHOTHKAX, HX OHOIOrHYecKas poiib, BakHeHIIHe NPOIYLIEHThI aHTHOMOTHKOB.
19. XapakTepucTHKa OCHOBHEIX Iy aHTHOHOTHKOB.
20. Buonornyeckas pob BUTAMUHOB, aKTHBHBIE IPOIYLEHTEL Perymsmus nyTed OMOCHHTE3A.
TexHOIOrH4ecKas cxeMa IIpou3BOACTRA.
21. IMonyuenne aMHHOKHCIIOT MyTEM MUKPOOHOTIOTHIECKOTO CHHTE3a.

22. TIpou3BO/CTBO BaKIMH M IPEapaToB, HOPMATA3YIOIIHX MHEKPOGIOPY YEIIOBEKA.

4. OuenouHble MATEPHAJBI /ISl KOHTPOJISA YCIIeBAEMOCTH H Pe3y/ILbTAaTOB 0CBOCHHA yueOHOH

AUCHMILTUHBI (MOLYJIs1)

4.1. Tlepeuenb KOMNeTeHIHH H MHIAKATOPOB A0CTHKEHA KOMIIETEeHIHI ¢ YKA3aHHEM
COOTHECEHHBIX ¢ HHMM 3aILIAHHPOBAHHBIX Pe3y/IbTATOB 00yUeHHs 110 JucuunInHe. Onucanue
KpHTEpHER H IKAJ OXleHHBAHHS Pe3yIbTATOB 00YUeHHS MO MACHHIIHHE.
Kon u hopMyInpoBKa KOMIIETEHIIMH:
OIIK-5. Crioco0eH y4acTBOBATh B CO3JaHWH M pealu3aliy HOBBIX TEXHOJIOTHH B chepe

HpO(i)ECCHOHaJ'H:HOITI IeSTEIBEHOCTA H KOHTPOJIE HX SKOJIOrAYECcKOol 0e30I1acHOCTH ¢ UCII0Ib30BaHUEM

JKHUBBIX 0OBEKTOB.

TTK-7. Crioco6eH 0CYIIECTRIATE IPOEKTHPOBAHNE U KOHTPOJIb OHOTEXHOIOrM4ECKHX TIPOLIECCOB.

Kogm Pe3yabTaThl | KpUTEpHH OIICHHBAHMS PE3YJIbTATOB 00y4CHHS
HauMeHOBaHHe | 00y4YeHHs 110

HHIHKATOpA AHCHATIINHE

(HIGLITRRIE He 3aureno 3a4yTeHo

KOMIeTeHUHH

OIIK-5. 3uHaer He 3naeT TeopeTHYECKHE Xopo11o 3HaeT TEOPETHUSCKHE
Cnocoben TEOPETHYECK | OCHOBBI CO3TAHMA U OCHOBBI CO3JJAHHMS U peanu3aliy
y4acTBOBAaTb B | HE OCHOBEI pean3alui HOBBIX HOBBIX TEXHOJIOTHH C

CO3JIaHMH H CO3MaHUA U | TEXHOJIOTHH C MCIIOIB30BaHHEM pa3IMIHbIX
peanu3alyH peaNu3aliy | HCIOTb30BaAHHEM OMOTOTHIECKHX 00BEKTOB,;
HOBBIX HOBBIX pasTHYHEIX OHONOTHYECKHX | METO/(BI KOHTPOILA

TEXHOJIOTHH B TEXHOJIOIHH ¢ | 0OBEKTOB; METOIBI IKOJIOTHYECKOH 6e30MacHOCTH ¢
cthepe MCIIONB30BaH | KOHTPOIA 3KOJIOTHYECKON pa3IMIHBIX GHOTIOTHIECKHX
npodeccroHaNnb | HEM 6e30nmacHOCTH ¢ 00BEKTOB; METO/IBI KOHTPOIIA
HOH PasIUIHBIX HCIIOIB30BAHUEM JKHBBIX IKOJIOTHYECKOH Oe301macHOCTH ¢
JeSTelbHOCTH W | OMoNnorudeck | o0bEeKTOB HCIIOTB30BAHKUEM JKHBBIX
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KOHTpOJE HX UX 0OBEKTOB; 00BEKTOB
3K0JIOTHYECKOH | METOIbI
He30macHOCTH ¢ | KOHTPOILA
JCIIONB30BAHHE | DKOJIOTHYECK
M JKHBBIX oM
00BHEKTOB ©e30macHoCT
HC
HCIOIB30BaH
HMeM JKHBBIX
00BEKTOB.
YmMmeTn He ymeeT npuMeEHSTh Xopowo yMeeT NpiuMEHATh
IPUMEHATE TEOpeTHYECKHE 3HAHMS JUI | TEOPETHHIECKUE 3HAHUS /UIA
TeopeTH4ecK | CO37aHus HOBBIX CO3MaHHs HOBBIX TEXHOIOTHUH ¢
We 3HAHUSA TEXHOJIOTHH ¢ HUCIIONIE30BAHMEM KUBEIX
JUTSE CO3JIaHUS | MCIOJIB30BAHMEM JXKHBBIX 00BEKTOB.
HOBBIX 0OBEKTOB.
TEXHOJIOTHI C
MCIIOTB30BaH
HMEeM JKHBBIX
00BEKTOB.
Bianets He BnameeT HaBLIKAMHA XopoIro BiaJIeeT HaBbIKaMH
HaBbIKAMH KOHTPOJISI 3KOJIOTHIECKOH KOHTPOJIS SKOJIOTHIECKOH
KOHTPOJIS 6e30I1aCHOCTH HOBBIX 6e30MaCHOCTH HOBEIX TEXHOJIOTHH
3KONOTHYECK | TEXHOJIOIHH C ¢ MCIOJI30BAHHEM JKHBBIX
ot HCTIONIB30BAHUEM KUBBIX 00BEKTOB.
fe3omacHOCT | 0OBEKTOB.
¥ HOBBIX
TEXHOIIOTHH C
HCIIO/B30BaH
HeM XHBBIX
00BEKTOB.
[K-7. 3naer He 3HaeT cOBpEMEHHBIE XopoIo 3HaeT COBPEMEHHBIE
Cnocoben COBPEMEHHBI | JIOCTHIKCHHS H HayIHbIE TOCTHIKEHHS H HAyYHBIE
OCYIIECTBIIAT e poOeMBl BEIOpaHHO#H npo6ieMbl BEIOpaHHOM TeMBI
TIPOEKTUPOBAHH | JIOCTHKEHHS | TEMBI aHATHTHHYECKOIO anamuTH4eckoro o6zopa B chepax
€ ¥ KOHTPOJIb ¥ Hay4HBIE o630pa B chepax NPOEKTHPOBAHUA U KOHTPOILL
BUOTEXHOIOIHY | TIPOOIIEMEI MPOEKTHPOBAHHUS U OHOTEXHOIOTHIECKUX IIPOLIECCOB.
ECKUX BBIOpaHHOM | KOHTPOJIS
TIPOLIECCOB. TEMBI GUOTEXHOIOTHIECKUX
AHATTUTHAYECK | TIPOLECCOB.
oro ob3opa B
chepax
IIPOEKTHPOBA
HUS U
KOHTPOISL
OMOTEXHONOT
HYECKHX
IIPOTIECCOB.
VYmeer He yMeeT UCIIONB30BATh Xopomo yMeeT COCTaBIATh
COCTaBIIATh COCTABISITh AHAMMTHYECKIE | aHATUTHYeCKHe 0030phl B cepax
aganuTHUeCK | 0030pHI B cepax [IPOEKTHPOBAHUS M KOHTPOJISA
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ue 0030phl B | IPOEKTUPOBAHUS U OHOTEXHOJIOTHYECKUX MTPOIIECCOB
cepax KOHTPOJIA IPOEKTHPOBAHMS ¥ KOHTPOIIA
IIPOEKTHPOBA | OHOTEXHONOTHIECKUX OHOTEXHOJIOTHUECKHX IIPOIECCOB
HUS ¥ IIPOLIECCOB

KOHTPOJIS IIPOEKTHPOBaHUS U

OHOTEXHOIIOT | KOHTPOJIs

HYCCKUX OHOTEXHOJIOTMIECKHX

[IPOIIECCOB [IPOLIECCOB

IIPOEKTHPOBA

HUS U

KOHTPOJIS

OMOTEXHOJIOT

HYeCKHX

IIPOIIECCOB

Bnaneer He BnazmeeT HaBBLIKAMH Xopo1mo BiajieeT HaBbIKaMU
HaBBIKaMH paspabOTKH NPAKTHIECKHX | Pa3pabOTKH MPaKTHIECKHX
paspaboTKe | peKOMEH/Ialui B cdepax pekoMenaumii B chepax
IpPaKTHYECKH | IPOCKTHPOBAHUA U NPOEKTUPOBAHMS U KOHTPOILA

X KOHTPOJIA 6MOTEXHOIOTHYECKHX IIPOLIECCOR.
pexkoMeH/aly | OHOTEXHOIOTHIECKHUX

it B chepax IIPOLIECCOB.

IPOEKTHPOBA

HUSL 1

KOHTPOIIA

HHOTEXHOIOT

HYECKUX

IIPOIIECCOB.

4.2. Tunopble KOHTPOJbHBIE 3aJaHUs HJIH HHbIE MaTepHAJEI, Heo0X0auMble IS
OLEHHBAHHH  pe3yJbTaTOB o00ydeHH: 10 y4eOHOH JHCUHMIUIMHE, COOTHECEHHBLIX C
YCTaHOBJIEHHBLIMH B o6pasoBaTeabHOI IPOrpaMMe HHAWKATOPAMH 10CTIKEHHH KOMIIeTeHITHI.

Koa u HamMeHOBaHHE
HHIHKATOPA TOCTHKEHHS
KOMIIETEHIIHH

PesyabTaThbl 00y4eHus MO
JHCIUTIIHHE

OueHo4HbIE CPEICTBA
Tectni (T)

OIIK-5.1. 3naet
TEOPETUIECKHE OCHOBBI
CO3J[aHMs U pealid3aliu
HOBBIX TEXHOJIOTHH C
HCIONB30BAHUS PasIMYHBIX
Guoornuaeckux 00LEKTOB;
METO/IbI KOHTPOJIS
3KOJIOrHYECKON
6e30IacHOCTH ¢
HACIIOIB30BaHHEM XKHBBIX
00OBEKTOB.

3HaeT TeOpEeTHIECKHAE OCHOBBI
CO3/IaHUS U peali3alliy HOBBIX
TEXHOJIOTHH ¢ UCTIOJIb30BAHUA
Pa3NIIHBIX OMONOTHYSCKIX
00BEKTOB; METO/BI KOHTPOJIS
JKOJIOrHYeCcKO# Oe30MacHOCTH ¢
MCIIOTB30BAHUEM JKHUBBIX
00BEKTOB.

BUOCHHTE3 AHTUBHMOTHUKOB
HAYMHAETCA U
YCUJIMBAETCA PAHBIIE HA
CPEJAX:

a) GoraThblX HCTOYHHKAMH a30Ta

6) GoraThIx HCTOYHUKAMHM YTllepoaa
B) GoraTeix ucTounnkamu docedopa
r) OeQHBIX MUTATENbHBIMH
BeLLECTBAMHK

Il) GoraTelX BATAMHHAMH

OITK-5.2. YmMmeeT

VMeeT IpUMEHATh

TPAIMLIMOHHBIM METO/I
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TIPUMEHSATE TEOPETHYCCKUE
3HAHHA I CO3IaHH
HOBBIX TEXHOJOTHH C
HACIOJIB30BAHHEM KUBBIX
00BEKTOB.

TEOPETHYECKHE 3HAHUS TULT
CO3/1aHUs HOBBIX TEXHOJIOIHH C
HCTIONIB30BAHHEM JKUBBIX
00BEKTOB.

COBEPIIEHCTBOBAHNMA
BUOOBBEKTOB:

a) TeHeTHYEeCKasl HHKEHepUd
0) OuoHMKa

B) KIIETOYHAA HHKECHEPHS

T') MyTareHes

OIIK-5.4. Bnaneer
HAaBLIKAMH KOHTPOIAL
HKOJIOTHYECKOH
6e30I1acHOCTH HOBBIX
TEXHOIOTHH C
HCIIONE30BAHHAEM KUBEIX
00BEKTOBR.

BianeeT HaBBIKAMH KOHTPOJIS
3KOJIOTMYECKOH Oe30IacHOCTH
HOBBIX TEXHOIOTHUH C
HUCIIONB30BAHUEM JKUBBIX
00BEKTOB.

HA TIOBEPXHOCTH [1OYBbI
MUKPOOPI'AHM3MOB
MAJIO, TIOTOMY HTO:

a) JIeHCcTBYET MHOTO
HeOIaronpusITHEIX GaKTOpoB

0) cayBaeT BETPOM

B) CMBIBaeT BOJIOH

[TK-7.1. 3Haer 3HaeT COBPEMEHHBIE OCHOBOX
COBPEMEHHBIE JIOCTHKEHHS | JOCTUKEHUS U HAyqHBIC BUOTEXHOJIOTMYECKHUX
W Hay4HbIe TpoOIeMBI npobaeMbl BEIOpaHHOM TEMBI [TPOM3BOICTB ABJIAETCAL:

BEIOPaHHOM TEMBI
aHaIUTHYeCKoro 003o0pa B
cepax MpOEKTHPOBAHHS U
KOHTPOIIS
OHOTEXHOIOTHYECKHX
TIPOIIECCOB.

aHATTMTHYECKOT0 0030pa B
chepax MPOEKTHPOBAHHUS U
KOHTPOJIST OHOTEXHOIIOTHYECKHIX
TIPOIIECCOB.

a) KyJbTUBHPOBAHUE PACTCHHM
0) KyIbTHBHPOBaHHE
MHKPOOPraHHu3MOB

B) KyJIbTHBHPOBaHHE KJIETOK
JKHBOTHBIX U PACTCHHH

I) KyIbTHBAPOBAaHHE BOIOPOCIEH

[1K-7.2. YMeeT coCTaBlATh
aHanuTHYecKue 0030pkl B
cdepax IpOEKTHPOBAHHUA U
KOHTPOJISL
OHMOTEXHONOTHIECKHX
IIPOLIECCOB IIPOEKTUPOBAHUS
H KOHTPOIIsS
OHOTEXHOTOTHIECKUX
TIPOLIECCOB

YMeeT coCTaBIATh
aHaJIMTAYECKHE 0030PELL B
cepax IPOEKTHPOBAHUS H
KOHTPOJISt OMOTEXHONOTHYSCKUX
[POIECCOB IPOEKTHPOBAHUS

[MPEOIIECTBEHHMK
[NIEHUITWILJIMHA, PE3KO ]
[TOBBICHBIIHWK ET'O BBIXO/
[TPU JIOBABJIEHVU B CPE]Y:
a) OeTa-TUMETUIIMCTECHH

0) BanuH

B) eHMIyKCyCHAs KACIOTa

T) METaHOII

1) YKCYCHAasi KHCJIOTa

TIK-7.3. BnaneeT HaBBIKAMH
pa3paboTKH MIPAKTHYCCKHUX
pekoMeHauui B cepax
[IPOEKTUPOBAHMSA 1
KOHTPOJIS
OHOTEXHOIOTHYECKUX
IIPOIIECCOB

Brageer HaBBIKaMU pa3padOTKH
NPaKTHIECKHX PEKOMEHIAIMH B
chepax MPOEKTUPOBAHUS H
KOHTPOJIsL OMOTEXHOIOTHYECKHX
TIPOIIECCOB.

ITPEJIIECTBEHHUMK I1PA
BUOCHHTE3E
NEHULIATIIIMHA
JTOBABJIAIOT:

a) B Havyase epMeHTalMK

0) Ha BTOpBIE-TPETEH CYTKH I10OCIE
Havana dbepMeHTaluH

B) KaX/Ible CYTKH B T€4ECHHH 5-
CYTOYHOI'0 IIpoIecca

I) TIepe Ha4aaoM OCakIeHHsI
rOTOBOTO NPOIYKTa

1) B IUTATENBbHYIO Cpeay B
Ipomecce ee NPUroTOBICHHS

5. VyeGHo-MeToIMYecKoe obecredeHne yaeOHoil THCHUIUIMHBI (MO/TyJI51)

5.1. Tlepevenn 0CHOBHOM H JONOJIHHTEIBHOI JIUTEPATYPEI, HeoOX0IUMOI I 0CBOEHHA YdeOHoH

AUCLUILIHEBI (MOIYJI51)
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Ne | HammenoBanue ABTOp (BI1) Ton, mecro | K0A-BO JxaeMILIAPOB
H3IaHHHA B Om0anoTexke | Ha Kadeape
1 |2 3 4 5 6
1. | buoTtexHonorus Komonsazuas B. M.: HeorpaHu4eHHEIH TOCTYII
[DnexTpoHHBIA A. I'S0TAP-
pecypc] Menna,
httns://www.student! 2020
ibrary.rw/book/ISBN
§785970454367.htm
]
JlonoTHHUTEILHASA IMTepaTypa
Ne | HaumenoraHue ABTOP (BI) T'on, mecto | Koa-Bo 3K3eMILISIPOB
n/ W3TaHusA B 6ubanorexe | Ha xadenpe
n
1 |2 3 4 5 6
1 | ®apmanepruyeckas | Opexos C. H. M.: Heorparn4eHHEIA TOCTYIT
OHOTEXHOIOTUS I'D0TAP-
[DnexTpoHHBIA Menua,
pecypc] 2013
https://www studentl
ibrary.ru/book/ISBN
9785970424995 htm
I
2 | ®apmanestiyeckas | Opexos C. H. M.: HeorpanuueHHslit 10CTYII
OHOTEXHOTOTHS I'D0TAP-
[DneKTpOHHBIA Menua,
pecypel] 2015
hitpsy//www,student
ibrary.ro/book/ISBN
9785970424993 him
i
3 | buorexHomorus Ilecuor I'. B., M.: HeorpanudeHHBIH 10CTYII
[DneKTPOHHBII XKyxos H. H. I'SOTAP-
pecypel Mennua,
https://e.lanbook.co 2021
m/book/213473
4 | MonekyngpHas CarxeeBa A. b., | Tromessb : Heorpanu4eHHBIH 10CTYII
OHOTEXHOJIOTHA CumopoBa K. A. | TAY
[DnexTpoHHBIH Cegeproro
pecypc] 3aypaibs,
hitps://e.lanbook.co 2020
m/book/162314
5 | IlpakTukyM I10 Cepebpos B. Tomek : HeorpanuueHHBIH T0CTYII
METUITHHCKHUM 10., Nz naTenscT
fuotexnonorusam ¢ | Kaitroponosa E. | Bo
OCHOBAMH B., IOnycosa H. | Cu6I'MY,
MOJIEKYIAPHOM B. 2017.

OHOJIOTHH
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[DneKTpOHHbIH
pecypc]

hitps:/fwww . books-

up.ru/ru/book/prakii

kum-po-
medicinskim-

biotechnologivam-s-

OsnOvVami-
molekulvarnoi-
biologii-5091045/

5.2. Ilepeuenn pecypcoB ﬂﬂqxopmammﬂﬂo-Te.ﬂelcommyﬂmcaunnnnoﬁ cetu «MHTEpHET»,
He06X0AMMBIX /I8 OCBOCHHS Y4eOHOH THCHHIITHHDI (Momys)

1. https://www.medicinform.net/ (MenumuncKas HH(pOpPMALMOHHAS CETh)

2. hitps:/fwww.studentlibrary.re/ (KOHCYJIBTaHT CTyZCHTA)
3. http://library.bashgmu.ry (Baza TaHHBIX «DJIEKTPOHHASA yuebHas 6ubnuorexa»)

6. MarepranpHo-TexHHYecKas 0aza, HeoOX01MMast [Uist OCYIICCTRICHAL 00paszoBaTeNpHOro mpolecca

110 y4eOHO# JHCIHUIITHHE (MOTYIst)
Hcnonb3oBanne yIeGHBIX KOMHAT U 1a00paTopuii 1ist paboTh! o0yJaromuxcs.

Crenmansaas Mebels: pabodee MecTo M npenoaasarens (1 crou, 1 cTyn); pabodee MeCcTO AA
oOyuaronmxcs (MHCLMEHHBIE CTOIIBI (apThI), HApTHI Ha 25 NOCATOYHBIX MECT); NHChMEHHASA
JI0CKA, KOMIIBIOTED, MYJIBTUMEIMUHBIA [IPOEKTOP, S3KpaH, CTCH/BI C yueOHO-METOIMYECKIMH

MaTepraiaMi, JeMOHCTPAIlHOHHbIH 1 CIpaBOYHBIA MaTepral.

6.1. MaTepuansHo-TexHIdecKas 6asza, HeoOX0oMMas U1 OCYIIECTBIICHHIA o0pazoBaTeLHOTO
Ipoliecca o y4eOHOH IUCIUIITIHHE (MOIyLsT)

Tabnuna

Ne |HaumenoBaHue HanmeHoBaHHe 00beKTa, Asipec (MecTOTO/I0KEHHE)

n/n | BHAA MOATBEPKAANIIEro HAIHYHe 00beKTAa, MOATBEPKIAIOIIETO
oGpasoBaHus, MAaTepHAJILHO-TEXHHYECKOTO Ha/IH4YHe MaTepHAJIbLHO-
YPOBHHA obecrneveHusi, ¢ IepeyHeM TeXHHUeCKoro odecrniedeHus, (¢
obpa3oBaHus, OCHOBHOI0 000py10BaHHS yKazaHueM HOMepa TAKOBOI'0
npodgeccun, 00bEeKTa B COOTBETCTBHH
CIenHnaJIbHOCTH, ¢ JOKYMEHTaMH [0 TeXHUYeCKOH
HATpaBJeHHSA HHBEHTAPU3ALUH)
MOAT0TOBKH (115
npodeccuoHATbLHO
ro obpaszoBanus),
noaBUAA
AONOJTHHTEILHOI0
o0pa3zoBaHus

1 2 3 4

1 Bricmee Vuebnas ayautopus Ne 220 MY
MaI‘HCTp;ITypa (neKHHOHH);Iﬁ 33};) c @I50Y BO Bl Metupaes

’ _ Poccuu. 450010, Pecniybimka

06.04.01 Buonorus | BO3MOXKHOCTBIO TIOJKITIOUEHHS K

Bamkoprocras, . Yda,
Hanpasnenue cetu «MHTEepHET», 000pyMOBAaHHAS .

JleHuHcKuii p-H, yi1. Jlerunxos, Ne
MemuunHcKas obopynoBaHHas %

. 2. Kadenpa papManeBTHICCKOH

OHOTEXHOIOT U MyJIbTUMEIUHHBIME B HHBIMA

cpencTBaMu 00yUCHHS

VuebOnas xomHara Ne 122 mis
IIpOBEICHUS IPAKTHYECKAX

TEXHOJIOTHH C KypcoM
OMOTEXHOJIOTHH,
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3aHATHH, TPYIIIOBEIX H
WHIMBH/YATEHEIX KOHCYIBTALHH,
TEKYIIEro KOHTPOIS |
MIPOMEKYTOUHOH aTTeCcTallui

Vuebnas mabopaTopus - KOMHATa
IUIs 06CITy KHBaHNS yueOHOro
npoluecca

6.2. CoBpemenHble MpodeccHoHaIbHbIe 6a3bl NaHHbIX, HHPOPMALHMOHHbIE CNPABO1HbIE
CHCTEMBI

1. hitp://www pubmedcentral.nih.gov - U.S. National Institutes of Health (NIH). CsobonHbIH
LpOBOH APXMB KypPHAIBHBIX ITyOIHMKaKE IO pe3y bTaTam OMOMETHIMHCKHIX Hay THEIX
HCCIIE0BAHHHA.

2 http://medbiol.ru - CaiiT 1i1g oGpa3oBaTeIbHBIX M HAYYHBIX LENEH.

3. http://www.biochemistry.org - Caitt MexryHapo{HOT0 GHOXHMHYECKOTO 00IIECTRa (The
International Biochemical Society).

4, hitp://www.clinchem.org - Caiit xypnana Clinical Chemistry. Opran AMepHKaHCKOH

ACCOOLHANMH KIMHIYeckoi xumun - The American Association for Clinical Chemistry (AACC).
(MexayHapoaHoe 001IecTBo, 00BeUHSIOmES CIENHATUCTOR B 00/1aCTH MEIUIUHE], B chepy
11pohecCHOHATBHBIX HHTEPECOB KOTOPBIX BXOMAT: KIIMHUYECKAs XUMUS, KIIMHHeCKad nabopaTtopHas
Hayka ¥ 1abopaTopHas MeIHIHHA).

5. http://biomolecula.ry/ - 6GHOMOIEKy A - caliT, MOCBAIEHHBIH MOJICKYJIIPHEIM OCHOBAM
COBpEeMEHHOH GHOIOTHH U IPAKTHYSCKUM IPHMEHEHUSIM Hay IHBIX JIOCTHKEHUH B MEUITMHE H
OMOTEXHOJIOIHH.

6. https://www.merlot.ore/merlot/index.htm - MERLOT - Multimedia Educational Resource for
Learning and Online Teaching.

7 www.elibrarv.ru - BanroHaNbHAs Oubamorpadudeckas 6a3a JaHHBIX HAYIHOTO U THPOBAHUA

(npodeccronanbHas 6a3a JaHHBIX)

8. WWW.SCODUS.COM - KpyIHeHIas B Mupe eauHas pedeparusHas 0asa TaHHbIX

(npodeccuonanpHas 6aza JaHHbIX)

9, www.pubmed.com - aHII0A3bYHAS TeKCToBas 0a3a MaHHBIX MEIUIIMHCKHX |
OHOJIOTHYECKHX ny6rukamuii (mpodeccrnosanbHas 6asza JaHHBIX).
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