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1. ITosicHuTeALHASA 3alIHCKA
1.1. ITeap ¥ MeCTO JHCUHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

JlucuummiHa — «[IpOMBIIUIEHHAs ~MHKPOOHONOTHS M OHOTEXHOIOTHA»
BapHaTHBHOH YaCTH.

JlucuuIMHa H3ydaeTcs Ha 2 Kypce B 3 ceMecTpe.

[{eJTb M3yUEHHS TUCLMILTHHLL: OBIaJCHAE 3HAHMAMH, YMEHAAMH H KOMIETEHIMAMH B 001IaCTH
obmieft M cHeUMalbHOW TPOMBIIUIEHHONH MHKPOOHONOrMM H OMOTEXHOJOTHH, B OCHOBY KOTOPBIX
TIOJIOKEHBI IPUHIAIIEL Pa3paboTKY, HAYUHBIX HCCIIEOBAHUH, IPOM3BOJICTBA, H3TOTOBJIEHHUS, XPaHCHHA,
YIIaKOBKH, TIEPEBO3KH, IOCYJapCTBEHHOH pETrHCTpallMH, CTaHAapTH3allid M KOHTPOJS KauecTBa B
ofpaleHyy JEKapCTBEHHBIX CPEICTB OHOTEXHONOTMYECKOTO TMPOWCXOXACHHS, B MEIHLHHCKOH
[IPaKTHKE.

1.2. IlepedeHs MIAHUPYEMBIX pPe3yJbTaTOB 00yueHHs MO JHCHHUIIHHE, COOTHECEHHBLIX C
CTAHOBJIEHHBIMH B 00pPa30BaTeNIbHON NPOrpaMMe HHIHKATOPAMH J0CTHKEHNS KOMIETeHIHH

OTHOCHTCA K

KOL[ H HAHMEHOBAHHE KOMIETCHUMH

Koa u HaumMeHoBaHHE

Pe3ynbTaThl 00y4eHHus

IIPUAMEHSTh
TEOpeTHYeCcKHe 3HaHUS
IUIS CO3/IaHHMS HOBBIX

HHIHKAaTOpPa 1o y4edHoi
JOCTHKEHHS JHCIUIJINHE (MOYJII0)
KOMIIETEeHI[HH
OIIK-5. CrocobeH y4acTBOBaTh B CO3aHUH H OIIK-5.1. 3naer 3Haer
peasu3alyi HOBBIX TEXHOIOIHH B chepe TeOpeTHIECKHE MopdoorHdecKne
npodecCHOHANBHON IeATeJEHOCTH W KOHTPONIE | OCHOBBI CO3/1aHUS U XapaKTepPUCTUKH
HX 3KOJIOTHYECKOH Oe301macHOCTH ¢ pea3alHK HOBBIX MPOAYUEHTOB
HCII0JIH30BAHHUEM JKHBEIX 00BEKTOB TEXHOJIOTHH C aHTMOMOTHKOB
HCIIONIB30BAHUS (CTpOEHI/IE.‘. KJICTKH, THII
Pa3THUHBIX MUTaHHUSA) u HX
OHOIIOrHYECKHX onpenaelieHue
00BEKTOR; METOIBI
KOHTPOJIS
9KOJIOTHYECKOH
0e30I1aCHOCTH C
HCIIOJIB30BAHUEM
JKUBBIX OOBEKTOB.
OIIK-5.2. ¥meer VYmeer NPUMEHSATE

OCHOBHBIE MNPHHUMIBLI H
METOOAUKH OCBaHBAEMBbIX
METOI0OB

TCXHOHOI‘I/Iﬁ c K}’HBTHBMPOBB.HHH
HCIIOIB30BaHHEM NpoayLEHTOB

JKUBLIX 00BEKTOR. aHTHOMOTHKOB
OIIK-5.4. Bnageer Bnaneet METOIaMH
HaBEIKAMHA KOHTPOJIS [IpPOBEAEHHUS
9KOJIOTHYECKOH nabopaTopHBIX
0e3011acHOCTH HOBEIX MCClie0BaHMM c
TEXHOJIOIHWH C MCII0JIb30BaAHHEM
HCIIOJIb30BaHAEM KOMIIJIEKCa

YKUBBIX 00BEKTOB. MEPONPHATHH no

BHEIPEHHIO B




NPOKU3BOACTBO
OHOTEXHOJIOTHYECKUX
NpOLYKTOB HOBBIX
ITaMMOB
MHKPOOPTraHM3MOB-
NpoAYLEHTOB AJIA
9KOJIOTHYECKOTO
MOHHMTOpPHHTa
OKpYyZKalOLEH Cpeibl

IIK-7. Criocoben ocymecTBIATH
TPOEKTUPOBAHUE U KOHTPOIIb
BGHOTEXHOIOTHYECKAX TPOIIECCOB.

TIK-7.1. 3naer
COBpPEMEHHEIE
JNOCTHIKEHHUS U
Hay4HbIe [Ipo0JIeMbl
BBIOPaHHOW TEMBI
aHAIUTUYECKOTO
0030pa B chepax
MIPOEKTUPOBAHMS U

3HaeT TEXHOJOTHYEeCKHE
OCHOBBI HHHOBaLlMOHHOH
NEeSTENLHOCTH B
npouseoacTee bAB

KOHTPOJIS

OHOTEXHOIOTHIECKHX

IIPOIIECCOR.

IIK-7.2. YmeeT YMeTE cOCTaBIsITh U
COCTAaBIIATE ohopMIIATE 3adBKY Ha
aHAJIMTHYECKHE 3aKyIIKYy HeoOX0IHUMOT0

0030pHI B chepax
IPOEKTHPOBAHUS U

OUOTEXHOIOTHYECKOTO
obopyaoBaHus B

KOHTPOJIS COOTBETCTBHH C
OMOTEXHOIOTHYECKUX | TpeOOBaHHAMH
TIPOIIECCOB TTOKAJIBHBIX
IIPOEKTHPOBAHUS H HOPMATHBHBIX AKTOB
KOHTPOJIS

OHOTEXHOIOTHYECKHX

IPOIIECCOB

[1K-7.3. Bnageer
HaBBIKAMH pa3paboTKH

BnaneeTt HaBpikamMu
COCTaBJICHHA TCXHHKO-

IPaKTHUHYCCKHX SKOHOMHWYECKOTIO
peKoMeHauH B 00ocHOBaHMS 110
cepax MOJIEpHHU3ALUH
IIPOEKTUPOBAHUS U npoussoactsa bAB
KOHTPOJIA

OHMOTEXHOIOTUYECKUX

IIPOIIECCOB.

2. TpeboBanusi K pe3yJibTaTaM OCBOeHHS Y1eOHOH U CUMIIHHBI
2.1. Tunsl 3ax24 npodeccHOHAILHOH NeATeJbHOCTH
3anaun npodeCCHOHATBLHON NIesITENFHOCTH, KOTOPEIE JIeKaT B OCHOBE IIpenojaBaHus y4eOHOH

JHUCHHIIIMHEBL IEeJaroru4eCcKHe.

2.2. TlepeyeHb KOMNeTeHUIHI, HHIMKATOPOB [JOCTH/KEHHSI KOMIETCHUMH H HHIEKcA

TPYAOROI pyHKIIUT

W3yuenue yueOHON MUCHUIUTMHBI HATPABIEHO Ha (POPMUPOBAHHE Y 00YYaIOIIUXCA CIETYFOIIMUX
yaupepcansHbx (YK), obmenpogeccunonansuex (OIIK) komneTeHnmii:

n/Ne

Homep/ ungekc Homep

HMupexe

‘ Ilepeuenn

Onenounsie




ob3opa B chepax
IIPOEKTUPOBAHUS U
KOHTPOJISI
OHOTEXHOJOTHYECK
MX TIPOTIECCOR.
[IK-7.2. Ymeer
COCTaBIIATh
AHATUTHYECKHE

'O IIPOM3BOJICTBA Ha
OCHOBE CHCTEMBEI
KadecTBa

KOMIIeTeHLHH HHIHKATOPA TPYA0BOH NPAKTHYECKHX cpeacTBa
(my1a ero 4acTH) KOMIIeTeHHH ¢pyHKUMH U ee HaBBIKOB 110
U ee coaep;kanue | (MJIM ero 4acTH) H cojiep:KaHue OBJIA/IEHUIO
ero coJep;kaHue KOMIIETeHUHeH
2 3 4 3 6
| OIIK-5. OTIK-5.1. 3naer - TIOHCK, KOHTPOJIbHAs
Cnocoben TEOPETHYECKHE cnocoObl 1 paborta,
y4acTBOBATE B OCHOBBI CO3JJaHHs METOIHUKHA cobecenopanue,
CO3aHUH U W pearu3anui npoBeeHus paboTsl | TECTHPOBAaHHE,
peanu3anyuy HOBBIX TEXHOIIOIMH c 6noobbexTamu ¢ CHTyallMOHHBIE
HOBBIX C HCIIOIb30BAHUS YUETOM 3312491
TEXHOJOTHII B pa3IUYHBIX fe3onacHOCTH
cepe OHOMOrHYeCKUX
npodeccruoHanbH | 0OBEKTOB; METOIBI
O¥f IEATENBHOCTH | KOHTPOJIA
¥ KOHTPOIIE X IKOJIOTHUECKOH
9KOJIOTHYECKOit Ge30macHOCTH ©
0e30MmacHOCTH ¢ HCII0JIB30BaHHEM
HCIONIb30BAHHUEM | JKMBBIX OOBEKTOB.
#uBbIX 00bekTOoB | OIIK-5.2. YMmeer
[IPUMEHSTD
TeopeTHdYecKue
3HAHMS TS
CO3JIaHMsI HOBBIX
TEXHOJIOTHH C
HCIIONB30BaHUEM
HKHBBIX 00BEKTOB.
OIIK-5.4. Bnaneer
HaBBIKAMH
KOHTPOJISt
9KOJIOTHYECKOH
Oe3omacHOCTH
HOBBIX TEXHOJIOTHH
C MCIIONIb30BaHHEM
JKUBBIX 00BEKTOB.
| TIK-7. Crocoben | IIK-7.1. 3naer - pa3paboTka u KOHTpOTBLHAS
OCYIIECTBIIATE COBpEMEHHBIE BHEPEHHE pabora,
IIPOEKTHPOBAHUE | JIOCTHIKEHHUS U MEPOIPUATHH I10 cobecenoBanue,
M KOHTPOJIb Hay4HEIE MOBBIIEHHIO TECTHpPOBaHUE,
OuoTrexHomorudec | mpobieMsl OesonacHOCTH CUTYaI[MOHHBIE
KHX TIPOIECCOB. BEIOpaHHOH TeMBI OPOIYKIIHH 3a]1a491
AHAIUTHYECKOTO OMOTEXHOTOTHIECKO




0030pk! B chepax
TIPOEKTHPOBAHUSA H
KOHTpOJIS
OHOTEXHOIOTHYECK
HX IIPOIECCOB
MIPOSKTHPOBAHHUS U
KOHTPOIS
OMOTEXHOJIOTHYECK
MX MPOIECCOB
[IK-7.3. Bnaneet
HaBBIKAMH
pa3paboTku
MIPaKTHIeCKIX
pEKOMEHIalui B
cepax
IPOEKTHPOBAHUA U
KOHTPOJISE
OHOTEXHOIOIHYECK
HX TIPOIIECCOB

3. Conepsxanue paGoyeii mporpaMmsl

3.1 O6bem yueOHol JUCHMITHHBI (MOIYJIs)) H BUIAbI yIe0HO0iH padoThI

Bcero CemecTphl
qacoB/
i Ne3
Buj yuednoii padoTsl A IETEEES
eIUHHII yacosB
1 2 3
Konrakraas pa6oTa (Bcero), B TOM YHCIIE! 24/0,67 24
Jexuuu (JI) 8/0,22 8
[Tpaxtrueckue pabotsl (I1P) 16/0,45 16
CamocrogrenbHas pabora (CP), B ToM unce: 48/1,33 48
IToozomoexa x 3auamuam(ll3) 16/0,44 16
IToozomoera k mexyuyemy konmponio (IITK)) 16/0,44 16
Ioodzomoexa k npomescymounomy xonmponio (I11K)) 16/0,44 16
3auert (3) 3 3
Bua npoMe:KyTOYHOH aTrrecTaluu _
sxzamMed () - -
gac. 12 72
HUTOT'O: O6mas Tpya0eMKOCTh
3ET 2 2

3.2. Ilepevens pa3aesoB y4eOHOH JHCIHIUIMHBI H KOMIIETEHIHI ¢ YKa3aHHEM COOTHECEHHBIX C

HHMHM TEM pa3ae/IoB JHCIHIIIHHbI

Ne No HanmeHnoBaHue pasjea Copep:xaHue pasieia B IHIAKTHYECKHX
n/n |KoMmere y4eOHOil JHCIHILIMHEI equHHUIaX (TeMbl pa3aesos)
HUHH
1 2 3 4




OK-5,
IK-7,

Beenenue B OMOTEXHOIOTHIO
MHUKPOOHBIX IIPOHU3BOICTB.

BeeneHue B OHOTEXHONOTHIO MMKPOOHBIX MpPOM3BOICTE.
MecTo NpOMBLIMNEHHOH  MHKpPOOHONOTHMH B CHCTEME
ecTecTBEHHBIX Hayk. Mcropuyeckuil o4epk pasBUTHA
MPOMBILIIEHHOH  MMKpPOOMONOrMH B HAImEH  CTpaHe.
OcHOBHbIE MPUHLMITEL PETYIASALMH MeTabo/Iu3Ma ¥ CKOPOCTH
pocta MuKpoopranusmoB. Cenexkuus MHKPOOPraHH3MOB -
NPONYLIEHTOB MpakTHYECKH BaXHBIX BEIIECTB.
Hcnone3oBaHWE METOJ0B TEHETHYECKOH HWHKEHEPHH i
MOJTY4eHUs NpaKTHIECKH Ba)KHBIX IITAMMOB
MHMKpPOOPraHM3MoB.  KynbTHBHpOBaHME W XpaHeHHe
MHKPOOPraHH3MOB. Bunel 00OMEHHBIX MPOLECCOB
MHKPOOPTaHM3MOB M WX TPUMEHEHHE B IPOMBLILLIEHHOH
MHKPOOUONOTHH.

Monyae Ne 1 no Ttemam: BeeneHne B 6MOTEXHOJOrMIO
MHKPOOHBIX NPOU3BOACTB.

OK-5,
ITK-7,

[Monmyuenue 6uomorudecKu
AKTHUBHBIX BEIIECTB H
OTJEIBHBIX KOMIIOHEHTOB
MUKPOOHBIX KJIETOK:
aHTHOUOTHKH, BUTAMHHEI,
AMWHOKHCIIOTHI, HYKJIEOTHIBL,
(hepMEHTBI, THITH/IE,
MoJIMCaxapyIBsl.

HcTopus pa3sBUTHs (epMeHTHOM IPOMBILLIEHHOCTH.
[Mpuaune! nenecoodpa3HOCTH HCTIONL30BaHUA MUKPOOHBIX
depmentos. OcobeHHOCTH (epPMEHTOB MHKPOOPTAHM3MOB
(BHYTpH- ¥ BHEKIIETOYHEIE (DEepMEHTBI), KiaccudHKalus
tepMenTOB. MHKpoOHBIE (hepMeHThI, MMEIOLIHE
NPOMBINUIEHHOE 3HaYeHNe (IMHKO3MAa3kl, IPOTEHHASH,
JIAMA3bl, aMAJITI36I, TUTHYECKHE 1 HEMMAPOIUTHIECKHE
depmenthl). [ToBepxHOCTHOE U MTYOHHHOE KyJIbTHBHPOBAHHE
NPOAYLEHTOR. XapaKkTepHble UePThl IPOLECCOB U HX
CpaBHUTENbHBIN aHann3. Biusaune ycnosui
K4WILTHBMpOBaHNus Ha epMenToreHes. Knaccudukaimisa
BaKIMH (JKuBble, yOUTbIE, aHATOKCHHbI, XHMHUECKHE
BaKIMHbI), TPeOOBaHUA K HUM TNIpeNbABIAEMEIE.
TexXHONOTHYECKHE ITAMbI IIPOU3BOACTEA (HaKOIUIEHHE
GHOMACCH U MPOAYKTOB JKU3HENEATENIbHOCTH, HHAKTHBALINS
MHMKPOOPTaHH3MOB, KOHLEHTPALMA, OYMCTKA,
nrodpunmzauns). [lonydyeHne OUHLIEHHOTO Mpenapara v-
aHTHTEHa, TEXHONOTHYEeCcKas cxema. Dybuomuku.
Konmubaxtepun, bupmrymbaktepun, naktodaktepus. Mx
HPOH3BONCTBO U IPUMEHEHHUE.

Moaysb Ne 2 no Temam:
[MomyyeHnue HMONOrHUECKM AKTHBHBIX BEIECTE H OTHENBHBIX

KOMITOHEHTOB MHKPO6HBIX KJIETOK.

3.3. Paszjebl y4e0H0il TUCHHIIHHBI, BHIbI Y4e0HOH JeATeJbHOCTH H (JOPMbI KOHTPOJIsI

Ne
cemec
Tpa

HaumenoBanue pa3jena
yueOHOM AN CIUTIIHHBI

(moy.1s1)

Buasi yuebnoii

AeATEe/IbHOCTH, BKJAKOYAsA (I)OPM];,I TEeKYImero
CaMOCTOATEIbHYIO paﬁm‘y KOHTPOJIst

CTYACHTOB YCIeBacMoOCTH (HO

(B wacax) Hedenam cemecmpa)
JIP | I3 | CP | Beero

3 4

5 6 7 8 9

Brenenue B OMOTEXHOJIOTHIO
MHKpOOHBIX IPOU3BO/CTB.

TecTtorEle 3agaHn,
cobeceioBanue,

- 8 24 36 | cuTyauMOHHBIE 3a/1a4H,
pedepaTtuBHBIE
coobmenus (1-4)




7. 3 [Tony4yenue OMOTOTMUECKH TecToRBIE 3aMaHMs,
AKTHBHBIX BELIECTB U .
E
OTIE/bHBIX KOMITOHEHTOB
. 4 8 24 36 | cUTyallHOHHBIE 3a/1a4H,
MHKPOOHEBIX KJIETOK. A

coobmmenus (5-9)

HUTOI'O: 8 - | 16 | 48 72

3.4. Hazpanne Tem JIeKUMH ¥ KOJUYeCTBO YacOB [0 ceMeCcTpaM H3y4YeHHs y4eOHO

AHCIUTLUTHHBI (MOIYJIs1)

1/ Ne Haszeanue TeM JeKIMi y4e0HOH JHMCIMILIHHBI (MOYJIs)

CemecTpbl

1 2

Beenenne B 0HOTEXHOJIOTHIO MUKPOOHLIX IPOH3BOLCTE. MeCcTO MpOMBILIICHHO#H

1 MHKPOGHOIOTHH B CHCTEME ECTECTBEHHBIX HayK. MICTOpHYEeCKHH OYepK PasBUTH

' MPOMBIIIEHHOM MUKPOOHONOTHH B Hallel cTpade. OCHOBHBIE MPHHLMITBI PEry IS LMH
MeTad0aM3Ma H CKOPOCTH POCTa MHKPOOPraHH3MOB.

Cenekiiusg MHKPOOPTAHU3MOB - MPO/IyLIEHTOB NPAKTHIECKH BAXKHBIX BellecTs. Menons3osanue
o) METO/IOB TeHETHYECKO M HHKEHEPUH /15 NONY4YEH!A NIPAKTHIECKH BaKHBIX IITAMMOB

) MHKPOOPTaHH3MOB. KyIbTHBHPOBAHUE U XPaHEHHE MUKPOOPTaHW3MOB. BU/ibl 0OMEHHBIX
[POLECCOB MHKPOOPTAHM3MOB U MX NPHMEHEHUE B MPOMBIIIIEHHOH MUKPOOHOIOrHH.

HcTtopus pasBuTHs hepMEHTHO# NPOMBIIIIEHHOCTH. [IpU4UHBI Lienecoo0pasHOCTH
HCTIONB30BaHMA MUKPOOHBIX lepmenToB. Oco0eHHOCTH ()EPMEHTOB MUKPOOPTaHH3MOB (BHYTPH-
1 BHEK/IETOUHbIE epMeHTh), kKnacchpukauus pepmenToB. MUKpoOHbIe hepMEHTLI, HMEIOIIHE
3. MPOMBIILTIEHHOE 3HAUeHHE (MIMKO3UIA3k], IPOTEUHA3bI, JHIMA3kl, AMUNTI3El, TUTHYECKUE H
HErHApoIuTHYecKue (hepMmeHThl). [loBepXHOCTHOE M ryOUHHOE KYILTHBHPOBAHHE
NPOAYLEHTOR, XapaKTepHbIe YePThl IPOLIECCOB M MX CPABRHUTENBHEIA aHanu3. BisHue ycnoBuit
KWIBTHBHPOBaHNUS Ha (hepMEHTOTEHEs.

Knaccubukauys BakUyH (kuBble, yOUTbIE, AHATOKCHHB], XUMHIECKHE BaKUMHLL), TpebosaHus K
HHM TpebABIAeMbie. TexHONMorMdeckue ITansl MPOU3BOACTRA (HAKOIIeHHe OHOMACChl U

4 MPOLYKTOB KU3HEAEATEIbHOCTH, HHAKTHBAIMA MUKPOOPTaHM3MOB, KOHUEHTPALIMs, O4UCTKa,

' nuoduamsanus). [lonydeHie O4HINEHHOTO NPenapaTa v-aHTHIeHa, TEXHOIIOTHYECKas cXema.
Dy6uomuxu. Konubaktepun, 6udmnymbaxtepun, nakrobaktepus. MX npoH3BoaCTBO H
IPUMEHEHHE.

Htoro

3.5. Haspanue TeM NPAKTHYECKHUX 3AaHATHH B TOM HHC/Je NPAKTHYECKOH IOArOTOBKH H

KOJMY€ECTBO YaCOB [0 CEMeCTPaM u3y4ueHus yuyeOHoH THCHHMILIHHDI (MOayJId)

Ob6bem
No /it Ha3paHue TeM NPAKTHYECKHX 3aHATHIA 6230B0ii 4acTH JUCUHILIAHEBI o | 3aHATHATIO
0 ceMecTpam
®T'OC u popMbI KOHTPOJIA P
3
1 2 3
BpeneHde B OHOTEXHONOTMIO MHKpPOOHBIX IPOHW3BOACTB. MeCTO MNpOMBIILIEHHOH
1 MHUKpOGMONOrHH B CHCTEME ecTecTBeHHBIX Hayk. McTopudeckumii ouyepk pasBuTHs 3
| npomerienHoit MuxkpoOuonorun B Hamed cTpaHe. OCHOBHbIE NPUHLMIIBL PETYIALMH
MeTaBoIH3Ma H CKOPOCTH POCTa MUKPOOPTaHM3MOB.
Cenexuns MUKPOOPTaHKU3MOB - IPOIYIIEHTOB MPAKTHYECKU Ba’KHbIX BELIECTB.
9) Hcnonk30BaHAe METONOB TEHETHYECKOH HHIKEHEPHH JUNS MONTyUeHHs NPaKTHYECKH BaKHBIX 3

IITaMMOB MEKPOOPraHu3MOoB. KyIIETHBHpOBaHye H XpaHeHHe MUKPOOPraHH3MoB. Bumsl
00OMEHHBIX MPOLIECCOB MUKPOOPTAHM3MOB M UX MPUMEHEHHE B NPOMBILLICHHOH
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MHKpPOGHONOrHH,

Moumyns Ne 1 no Temam: BeezieHne B GHOTEXHOIOTMIO MUKPOOHBIX IPOM3BOACTB.

WcTopus pasBATHA (EepMEeHTHO! MPOMBIIIIEHHOCTH. [IpuumHBl  Leneco0dpasHOCTH
HCTIONB30BaHUS MUKpOOHBIX (epMentoB. OcoOeHHOCTH (EPMEHTOB MHKPOOPTaHH3MOB
(BHYTpH- M BHekJeTO4Hble (epMeHThl), knaccubukauus Qepmento. MukpoGHbie
hepMEHTBI, MMEIOLINE NPOMBIIINEHHOE 3HauyeHue (TIHKO3HMAasbl, NPOTEHHa3bl, JIUMA3bI,
amuirlael, THTHYECKHE U HeruaponuTHdeckue depmenTsl). [loBepxHocTHOE W TTyOHHHOE
KyJbTHBMPOBAHHE NPONYLEHTOB. XapakTepHble YePThl NMPOLECCOB W MX CPABHUTEIbHbLIN
aHanus. BausHne YCIoBHH K4JbTHBMPOBAHHA HA (EPMEHTOTEHES.

Knaccudukanus BakiWH (KkuBble, yYOMTble, aHATOKCHUHBI, XMMWYECKHE BaKLMHBI),
TpeGOBaHMA K HUM MpeIbsBgeMble. TeXHONOrMYECKHE ITambl NPOU3BOACTBA (HAKOMIEHHE
fuomacchl M TPOAYKTOB  JKW3HENEATEIbHOCTH, MWHAKTHBALUMA MHKPOOPraHW3MOB,
KOHLEHTpalus, o4McTka, nuodunusauug). [lomydeHue OUYMIIEHHOTO Mpenapara V-
aHTMreHa, TexHoNmorMueckasd cxema. yGuomuxu. Konubaktepu, Oudumymbaktepus,

naxtobakTepuH. Mx npoM3BOICTBO U MPHMEHEHHE.

Monyns Ne 2 no Temam: INomyuenue OMONOTMUECKH aKTHBHBIX BEILECTB W OTAEIbHBIX
KOMIIOHEHTOB MHKPOOHBIX KIETOK.

Hroro 16
3.6. JIabopaTopHbIH NPAKTHKYM
He mpegycMoTpeHo yuyeOHBIM IITTaHOM.
3.7. CamocTosiTensHas pabora
3.7.1. Buae1 CP (AYIUTOPHASA PABOTA)

N N Tema CP Buaw: CP Beero
n/m | cemecTpa 4ac0B
1 2 3 4 5
1 Besedenue ¢ buomexrono2uio MukpobHuIx - BBIMONHEHHE | 24

npouseodcms. MecTo MpOMBIIIEHHOH ay IMTOPHOH
MHKPOOHOIIOTHH B CHCTEME ECTECTBEHHBIX KOHTPOJIGHOH paboThl;
Hayk. MICTOpHYECKHI O4epK pa3BUTHS - BEITIOJTHEHUE
IPOMBIIIIEHHOH MHKPOOHOJIOTHH B HALIEH WHIUBH1yaJIbHBIX "
cTpade. OCHOBHBIE IPUHITHIIBI PETYIISIMH IPYTIIOBBIX 3a/1aHui
MeTabonM3Ma U CKOPOCTH pocTa Ipero/iaBaTelis;
MHKpOOpranu3MoB. Cenexuus - orpaboTka
MHUKPOOPTaHU3MOB - IIPOAYLIEHTOR MpaKTHYECKUX HABBIKOB,
3 IIPAKTHYECKH BayKHBIX BEIIECTB. - peleHne

Hcrnomp3oBaine METOIOR F'eHETHYECKOM
MHXCHEPHH A TIONIYYCHHU IPAKTHYECKH

IPAKTUYESCKUX 3aaHHM;
- pa3bop cutyauuii;

BaXKHBIX [ITAMMOB MHKPOOPIaHH3MOB. - U3ydcHHE
KynrTuBHpoBaHue H XpaHeHHE HOPMATHBHBIX M MHBIX
MHKPOOPraHU3MOB. BH/I6I 0OMEHHBIX MaTepHallos;

MIPOLIECCOB MHUKPOOPIaHU3MOB H HX - HCIIONIE30BaHHE
NPUMEHEHHE B IIPOMBIILIEHHOH CIIpaBOYHOH
MUKPOOHOIIOTHH. JUTEepaTypsl;

Ionyyenue 6uon02uvecKu GKMUEHLIX 6eujecme | - JIEHHWe W aHallu3
U OMOENbHBIX KOMHOHEHNO08 MUKPOOHBIX TEKCTOB (HOPMaTHBHBIX
KAEMOK. aKTOB, yaeOHOH
Wcropus pazsutus GepMeHTHOH TUTEPaTyphl U T.I1.)
IPOMBIIIEHHOCTH. [IpHauHb - UHBIE (hopMEL,

uenecooﬁpasrlocm HCIIOJIE30BaHHA

IpeyCMOTPEHHBIE
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MUKpOOHBIX (pepmeHToB. OcoOEHHOCTH

(hepMEHTOB MHKPOOPraHU3MOB (BHYTPH- U
BHEKJIETOYHEIE (hepMEHTHI), KilacCH(PUKaLUs

(bepmenToB. MuKpoOHEIE EpMEHTHI,
HIMEIOIIHE MMPOMBIIIUIEHHOE 3HAYEHUE
(rIMKO3M/1a3bI, TPOTEUHA3H], JTUIIA3EI,

AMUIII]3BI, THTHYECKHE ¥ HETHAPOIUTHYECKHIE
thepmenTsl). [loBepxHOCTHOE U INTyOMHHOE

KYJIbTHBHPOBaHHE NPOAYIIEHTOBR.
XapaKTEPHI:IC YEPTEI TPOLECCOB U HX

CpPaBHHTEIBHBINA aHaIM3. BiusHue ycrnoBui

KYIBTHBAPOBAHUS Ha (EePMEHTOTEHES.

Knaccudukaiusg Bakiiu (JKHBBIE, YOUTEIE,

aHaTOKCHHBI, XUMHUYCCKHC BaKHHHBI),
Tp€60BaHH$I K HHM IIPENBABIAEMBIE.

TexHomoru4ecKHe Tambl IIPOHU3BOACTBA

(HakorieHHe GuoMacChl M IPOIYKTOB
JKH3HENeATETEHOCTH, HHAKTHBALTHS

MHKPOOPTaHU3MOB, KOHIIEHTpallks, OUUCTKA,
mrodumEzanus). [lomydeHue O4HIIEHHOTO
nperapaTa v-aHTHTeHa, TEXHOIOTHYECKas

cxema. Dybuomuku. Komabakrepus,

Gupmymbakrepun, nakrobakrepus. Mx

IIPOHU3BOJCTBO H IIPHUMEHCHHC.

pabouell  mporpamMmoi
JUCUHIIIAHEL

HUTOI'O uacoB B ceMecTpe:

24

3.7.2. Buamsl

CP (BHEAYJAHUTOPHAS PABOTA)

Ne

Ne
ceMecTpa

Tema CP

Buaer CP

Bcero
JaC0B

2

3

4

Beeoenue 8 buUOMexXHON02UI0
MUKpobHelx  npouszsoocms. Mecto
IPOMBINITIEHHOW MMKpPOOHOIOIMM B
cUCTeMe €CTECTBEHHBIX HayK.
Wcropudeckuii  o4epk  pasBHTHS
IPOMBIIIJIEHHOH MHMKpOOMONIOTHH B
Hame# crpade. OCHOBHBIE TPHHIIMIIEL
perynsnuy mMetabonu3Ma U CKOPOCTH
pocta MuKpoopranusmoB. Cenexuus
MHKPOOPIaHM3MOB - IIPOJYLEHTOB
TpPaKTUYECKH  BaXXHBIX  BEIIECTB.
WcnonszoBanue METOJIOB
TeHeTHYEeCKOH  WHXKEHEepHH I
MONIYUEHHs] IPAKTHYECKH  BaXKHBIX
[ITaMMOB MHKPOOPTaHHU3MOB.
KynbruBupoBane H  XpaHEHHE
MHUKpPOOPraHu3MoB. Buasl oOMEHHBIX
MIPOLECCOB MHKPOOPraHU3MOB H HX
NpUMEHEHHe B TIPOMBIIIICHHON
MHKPOOHOIOTHH.

Ionyuenue 6uonOZUHECKU AKMUBHBIX

- TIOJATOTOBKA K TPaKTHYECKUM
3aHATHSM;

- TIOJATOTOBKA K JIEKIIHSIM;

- BBINOJIHEHME  IIPAKTHYECKHX
3anaHui (perieHue 3anad, pazbop
CHUTYaIIHH)

- BBINOTHEHHWE BHEAyIUTOPHOU
KOHTPOJIBHOH paloThI;

= KOHCIIEKTHPOBaHHE
HCTOYHUKOB;

- aHHOTHPOBaHHE,
PEleH3UPOBAHUE TEKCTA;

- paboTa ¢  3NEKTPOHHBIMH
pecypcamu;

- yTeHwe y4eOHOH IHTEepaTypHI,
TEKCTOB JIEKI[UH;

- TIOArOTOBKA KO BCEM BHIAM

MIPOMEKYTOUHOH aTTecTaluu
(3aueTaM, SK3aMeHaM, B TOM
qHCIIe HUTOTOBBIM

ATTECTallHOHHBIM HCIIBITAH HHM) 3

48
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geujecme U OmoelbHbIX KOMNOHEHMOE
MUKPOOHBIX K1EMOK.

Wcropus  pa3BuTHS  (PepMEHTHOH
TTPOMEIILIEHHOCTH. [MpuuuHb
LEeneco00pasHOCTH  HCHONIL30BAHHSA
MHUKPOOHBIX (epMeHTOB.
Ocobennoctu depmenTOB
MHKPOOPraHH3MOB (BHYTpH- 51
BHEKJIETOTHBIE hepmMeHTHI),
Knaccuduranms (pepMeHTOB.

- OArOTOBKA W  HAIMCaHHUE
pedeparoB, KypcoBHIX palor,
BBITYCKHOM  KBaTH()UKAIMOHHOU
paboTEI; - MOArOTOBKA K YUACTUIO
B HAYYHO-TIPAK THYECKHX
KoHepeHIHIX;

- oopMIleHHE MYIbTUMEIUHHBIX
IIpe3eHTalMi yueOHbIX pa3/IelloB,
- uHbIe (POPMEL

MukpoOuBle GepMeHTBl, HMEOLHe
IIPOMBIIIUIEHHOE 3HAYEHUE
(TTMKO3HIa3El, IPOTEHHA3b], JTHIIA3H,
aMurl3el, JIUTHYECKHE a
HETHIPOTTUTHUECKHE tbepMeHTEI).
[ToBepxHOCTHOE u ryOuHHOE
KYJETUBHPOBAHHE IPOJLYLIEHTOB.
XapakTepHble 9epPThI IPOLECCOB H MX
CpaBHHUTENBHEIH aHanu3. BiusHue
YCIIOBHH KWIBTHBHPOBAaHUA  Ha
(bepmenTOrEHES. Knaccudpukanus
BaKLMH (;KUBEIE, yOUTEIE,
AHATOKCHHBI, XAMHYECKHE BaKIIMHBI),
TpeOoBaHUS K HHUM TIPEIbSBISIEMBIE.

TexHONMOrHUECKHE STaITbI
TIPOM3BOJICTBA (nakorieHue
furomaccel H IIPOJIYKTOB
KU3HEIEATEILHOCTH,  HHAKTHBAIIUASL
MHKPOOPTaHU3MOB,  KOHIIEHTpalus,
OYHCTKa, nuoduIU3aLms).

[TonydeHwe OYMIIEHHOrO Tpenaparta
V-aHTHTEHa, TeXHOJIOrHYeCKas CXema.
Dybuomuxku. Konmubakrepus,
budumymbakTeput, J1aKTOOAKTEPUH.
Hx npouzeo0cmeo u npumeHerue.

HUTOT'O yacoB B ceMecTpe:

48

3.7.3. llpumepnas TeMaTHKa KOHTPOJILHBIX BOIIPOCOB

Cemectp Ne3

1, MeToas! cTepuIu3alny (TEPMHYECKON | XOJIOAHOH).

2. JleiicTBre BHEITHHX ()aKTOPOB HA MUKPOOPraHU3MBI (TeMIIepaTypa, BIaKHOCTh, YIbTPa3BYK,
HOHHU3UPYIOlIee U3IIydeHHE, OCMOTHYECKOE JaBlIEHHE H . ).

3. MeTop! 1TOTy4eHUsI HAKONMTEIbHBIX W YACTHIX KYIBTYD.

4. MeTobl KyIbTHBUPOBAHUS MHKPOOPTaHHU3MOB.

5. CnuproBoe OpoXKEHHE, XUMH3M, JHEPIeTUKA IPOLIecea, NIMKOIK3 - KaK OCHOBHOM ITyTh
KaTtaboIu3Ma TITFOKO3EL.

6. CucreMaTHKa JIpOXOKei, KU3HEHHBIH 1THKJI, KIETOYHbIA UKL




7, Monognokuciaoe OpokeHue, XMMH3M I'OMO- | reTepoepMeHTaTHBHOTO MOJIOUHOKHCIIOrO

OposkeHus.

8. IIponnonoBOKHCIOE GPOIKEHHE, XapaKTEPHCTHKA TIpoLecca, BO30yIUTENeH, UCIIOIB30BAHKE B
IPOM3BOJICTBE CHIPa, APYrHe 001acTH MIPHMEHEHHS.

9. IIpoMpIlIeHHOE KyIbTHBHPOBAHUE MAKPOOPTAHH3MOB.
10. TexHOTOrMYECKHE OCHOBEI TIOJIyYEHHS IPOILYKTOB MEKPOOHOIO CUHTE3A.

1 1. ITepsuunbIii u BTopudHbIH MeTabomu3M, IleppidHble H BTOPHYHBIE METAOOIHTEL.

12. TTpoMBIILIEHHbIE IITAMMBI MEKPOOPraHH3MOB. Mcrionp30BaHie reHeTHIECKOH HHKCHEPUH I
HOJTYYEHHS TIPAKTHYECKH TI0JI€3HEIX IITaAMMOB.
13. Xpanenue MUKPOOPTaHH3MOB (II€PHO/IMICCKUE IEPECEBBI, XPAaHEHHE NIPH HU3KUX TEMIIEpATypax,
NHO(HIA3AINS, BEICYIIMBAHKE, XPaHEHHE 0]l MUHEPAIBLHBIM MaclioM).

14. ®epMenTHAs IPOMBIIIIEHHOCT. OCOOEHHOCTH (PePMEHTOB MUKPOOPraHu3MoB. BuyTpu- u
BHEKJICTOUHBIE pepMeHThl. BlusHue yenoBHH KyIbTHBHPOBAHHS Ha (epMEHTOreHe3 (BIKHOCTh
teMrepaTypa, pH, Ipogo/HKHTENBHOCTS POCTa, 06ECIIEIEHHOCT OCHOBHBIMHU 3JIEMEHTAMH).

15. TIpuMenenue GpepMEHTOB MHKPOOPIaHH3MOB B IHIIEBOA U TEKCTHIBHON NPOMBIIUICHHOCTH, B

CEIBCKOM XO03SHCTBE, MCAUIIUHE, IIPH IIPOBEACHUN XUMHYCCKHUX aHAIU30B H B OpraHMIeCKOM CHHTC3E.

16. BO3MOKHOCTH IPOMBIILIEHHOTO IOTy4YEHH s JIMITH/IOB C TTOMOIIIBI0 MUKPOOPIraHH3MOB.
17. [TIpoMBIIUIEHHOE TTOTyYeHHEe MUKPOOHBIX IIOIMCAXapU/IOB.
18. Tlousitre 06 aHTHOMOTHKAX, MX OHONOrMYEcKas polib, BaxHeHIne IpoIyeHThl aHTHOHOTHKOB.
19. XapakTepucTHKa OCHOBHBIX I'PYIIIl aHTHOHOTHKOB.
20. Brosnoruyeckas pois BUTAMHHOB, AKTHBHbIE TIPOAYLEHTHL. Peryisius mytei OunocunTesa.
TexHONMOrHYECKask CXeMa IPOU3BOJCTBA.
21. Tony4yenne aMAHOKHCIIOT IIyTeM MHKPOOHOJIOrMYECKOro CHHTE3a.

22. TIpou3BO/CTBO BaKIMH M [PENapaToB, HOPMATH3YIOWMX MUKPO(IIOpPY YeoBeKa.

4. OneHoOYHbIE MATEPHABI /IS KOHTPOJIS YCIIeBAeMOCTH H Pe3y/IbTATOB 0CBOEHUs Y4eOH0H
AUCHHUILTHHBI (MO/TYJIs1)
4.1. Ilepevens KoMmeTeHUUI M HHAHKATOPOB JI0CTHKEeHHA KOMIIETEHIHH ¢ yKa3aHHeM
COOTHECEHHBIX ¢ HUMH 3aIIAHHPOBAHHBIX Pe3yJbTaTOB 00y4YeHHd Mo Jucuumuae. Onucanune
KpHUTEpHEB M NIKAJ OLCHUBAHHSA Pe3yJIbTATOB 00y4eHusl 10 TUCLHUTITHHE.
Kox u popMymupoBKa KOMIIETEHIIHH:
OIIK-5. Cioco6eH y4acTBOBATh B CO3JaHHH M PEATH3aIMK HOBLIX TeXHONOTHH B cdepe
npodecCHOHANLHOMN AeATeIbHOCTH M KOHTPONIE HX SKOJIOTHYECKOH O€30MaCHOCTH C HCII0Ib30BAHHEM

JKUBBIX 00HEKTOB.

[TK-7. Cnoco6GeH 0CYIMIECTBISITH IPOEKTHPOBAHKE U KOHTPOIIh OHOTEXHONIOTHYECKUX IIPOIECCOB,

Koan Pesynbrathl | Kputepun oneHHBaHHMS Pe3yIbTaToB 00yIEeHHSL
HAaHMeHOBAHHE | 00ydYeHHSH IO

HHIAKATOPA DUCUHUTIIHHE

A —— He 3auteno 3auTeHo

KOMIIETeHLIHH

OIIK-5. 3HaeT He 3naeT TeopeTHueckue XOopolo 3HaeT TEOPETHIECKHE
Cnocoben TEOPETHYECK | OCHOBBI CO3/IaHHA U OCHOBBI CO3JIaHHs ¥ pealu3alliy
y4acTBOBATH B | HE OCHOBBI peaTu3aliyi HOBBIX HOBBIX TEXHOJIOTHH C

CO3JIaHHH H CO3[aHMs ¥ | TEXHOIOTHH C HCIIONIE30BaHUEM PA3TTHUHBIX
peanu3anum peaqM3alli | UCIIOIB30BaHUEM HHOJIOTHYECKHAX 00BEKTOB;
HOBBIX HOBBIX PazMHYHBIX OHOTOTHYECKHX | METO/BI KOHTPOIIS

TEXHOJOTHH B TEXHOJIOTHH ¢ | 00BEKTOB; METO/BI SKOJIOTHUECKOH 0€3011aCHOCTH ¢
cepe HCIIOIB30BaH | KOHTPOII SKOJIOTHYECKOH | pa3slIMYHBIX OHOIOTHYECKHX
npodeccuoHatb | HEM Oe3omacHOCTH ¢ 00BEKTOBR; METOJIBI KOHTPOIIS
HOM pa3TH9IHBIX HCIIONBE30BAHUEM XKHUBBIX SKOJIOTHYECKOH 6e30IacHOCTH C
HEeATeILHOCTH B | Ouonoruueck | oObEKTOB HCTIOJIb30BAHNEM JKHBBIX




KOHTPOJIE UX UX 00BEKTOB; 00BEKTOB
9KOJIOTMYECKOH | METOMBI
6e30IacHOCTH C | KOHTPOJIA
MCIIONB30BAHUE | 9KOJIOTHYECK
M JKHBBIX oM
00BEKTOB OezomacHOCT
HcC
HACIIOJIb30BAH
HEeM JKHBBIX
0OBEKTOB.
YmMmeTh He ymeer IpuMeHATH Xopomo yMeeT IPUMEHATE
TIPHMEHATh TEOpeTHYECKHe 3HAHUS A1 | TEOPETHYCCKUE 3HAHUS UL
TEOPETHUECK | CO3JaHHs HOBBIX CO3JaHHs HOBBIX TEXHOJIOTHH C
We 3HaHUS TEXHOIIOTHH C HCIIOJIb30BAHUEM KHUBBIX
IUIS CO3JAHMS | MCIIOJIB30BAHMEM JKHBBIX 00BEKTOB.
HOBBIX 00BEKTOB.
TEXHOJIOTHH C
HCIIONIE30BaH
HEM JKHBBIX
00OBEKTOB.
Bnanets He Bnaneer HaBBIKAMH Xopomio BiIajeeT HaBbIKAMH
HAaBBIKaMHU KOHTPOJIS! 9KOJIOTHYECKOH KOHTPOIIS SKOIOTHYECKOH
KOHTPOJIA 0e30mMacHOCTH HOBBIX 0e30MacHOCTH HOBBIX TEXHOJIOTHHI
DKOJIOTHYECK | TEXHOIOTHH C C MCIIOTh30BAaHUEM KHBBIX
oif MCIIOJIB30BAHUEM JKHBBIX 00BEKTOB.
He3zomacHOCT | OOBEKTOB.
1 HOBBIX
TEXHOIIOTHH C
HCTIONB30BaH
HEM JKHBBIX
00BEKTOB.
TK-7. 3Haer He 3HaeT coBpeMeHHBIE XopoIo 3HaeT COBPEMEHHBIE
Cnocoben COBPEMEHHE! | JOCTHIKEHHS W HAyIHBIC JIOCTHO)KCHHS ¥ HAy4YHBIE
OCYILECTBIATD e npo6ieMsl BEIOpaHHOMI 1poGIieMbl BEIOPaHHOM TEMBI
NPOEKTHPOBAHU | JOCTHXKEHHMsA | TEMBI aHATMTHYECKOrO aHajguTHYecKoro o63opa B chepax
€ ¥ KOHTPOIIb U Hay4yHbIE o630pa B chepax IPOEKTHPOBAHHUS ¥ KOHTPOIIA
OuoTEXHOJIOrHY | IpobIeMBl NIPOEKTUPOBAHHS H OMOTEXHOJIOTHUECKUX IIPOLIECCOB.
ECKHX BBHIOpaHHOM | KOHTPOJIA
IIPOLIECCOB. TEMBI OHOTEXHOTOTHYECKHX
AHATMTHIECK | IPOIECCOB.
oro o030pa B
chepax
TIPOEKTHPOBA
HUA A
KOHTpPOTIA
OHOTEXHOIOT
HYECKHX
IIPOIIECCOB.
YMmeer He ymeet ncnone3oBathk XopoImo yMeeT COCTaBIATh
COCTaBISATh COCTABJNISATH AHATUTHYECKHE | aHATMTHUYECKHe 0030pHl B chepax
aganmuTAueck | 0630psI B chepax IPOEKTUPOBAHMSI H KOHTPOJIA
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ne 0030pbl B | IPOEKTUPOBAHUSA U OMOTEXHOMOTHYECKHX IIPOLIECCOB
cepax KOHTPOIIs IPOEKTUPOBAHUS U KOHTPOIIS
IpOEeKTHpOBa | OMOTEXHOJIOTHYECKUX OMOTEXHOJTOTHUYECKHX IIPOIIECCOB
HUSA 1 IIPOIIECCOB

KOHTPOJIS IIPOEKTUPOBAHUA H

OMOTEXHOIOT | KOHTPOIsS

HYECKUX OHOTEXHONOTHYECKUX

TIPOLIECCOB IPOIECcCOB

IIPOEKTHPOBA

HUS |

KOHTPOJIA

OroTEXHOIIOT

HYECKHX

TIPOLIECCOB

Brnameer He Bnajeer HaBbIKaMA Xopomio BraeeT HaBbIKaMH
HaBBIKAMH paspaboTKH IpaKkTHYeCKUX | pa3pabOTKU NPaKTHIECKHX
paspaboTkH | pekoMmeHIanui B cepax pexoMeHnauui B chepax
MIPAKTHYECKH | IIPOEKTHPOBAHUS U TIPOEKTHPOBAHHS U KOHTPOIIS

X KOHTPOJISI OHOTEXHOIIOTMYECKUX IPOLECCOB.
pexoMeHany | OMOTEXHOIOTHYECKHX

i B chepax IIPOLIECCOB.

TIPOEKTHPOBA

HHUA H

KOHTPOJIS

fuoTexHoI0r

HYECKHIX

IPOLIECCOB.

4.2. Tunopble KOHTPOJbHBIE 3aJaHHS MM HHble MaTepHaJbl, He00XoAHMBbIE UIA
OLICHUBAHHMS  Pe3yJbTATOB 00ydYeHHs MO Yy4deOHOH  JUCHMILUIMHE, COOTHECEHHBIX ¢
YCTAHOBJIEHHLIMH B 06pa3oBaTeIbHOI NPOrpaMMe HHIAHKATOPAMH 0CTHKEHHS KOMIIETEH U,

Kox 1 HanmMeHOBaHUe
HHIHUKATOPA JOCTHKEHUS
KOMIIeTeHIIHH

Pe3ynbsTatsl 00yyeHus no
AACUHATLIHHE

Ouenounsle cpeacTBa
Tecrnl (T)

OIIK-5.1. 3naer
TEOPEeTHYECKHUE OCHOBBI
CO3/IaHMS U pealnsaluu
HOBBIX TEXHOJOTHH C
HCIOJIB30BAHUS Pa3IHUHbIX
OMOIOTHYECKHX 00BEKTOR;
METOIBI KOHTPOJIA
SKOJIOTHYECKOH
Oe3omacHOCTH ¢
HCIIOJIb30BAaHHEM JKHBBIX
00BEKTOR.

3HaeT TeOPEeTHIECKHE OCHOBBI
CO3/IaHMs U peaiu3allii HOBBIX
TEXHOJIOTHH C HCIIOJIL30BAHKS
pa3nUYHBIX OHOTOTHIECKHX
00BEKTOR; METOIBI KOHTPOIA
3K0JI0rnyeckoi 0e30nacHoOCTH ¢
HCIIOJIb30BAHHEM JKHBBIX
0OBEKTOB.

EMOCHUHTE3 AHTUBMOTHKORB
HAYMHAETCA U
VCHUIIMBAETCSH PAHBIIE HA
CPEJIAX:

a) HoraThIx HCTOUHHKAMH a30Ta

0) GoraThblX MCTOUHHKAMH yTJepoa
B) GoraTeix HcTouHHKaMu ocdopa
) OeHbIX NHTATEILHBIMA
BELIECTBAMH

1) OoraTelXx BUTAMHHAMH

OIIK-5.2. YMmeer

YMeeT NpUMEHATh

TPAIALIMIOHHBIA METO]
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[IPUMEHATH TEOPETHIECKHE
3HAHHS 0714 CO3AaHHs
HOBBIX TEXHOJOTHIiL C
HCIIOIB30BAHUEM KUBBIX
00OBEKTOB.

TCOPETHUCCKHE 3HAHUA NI

CO3JIaHHS HOBBIX TEXHOJIOTHH C

HMCIIOIB30BAHNEM JKHBBIX
00BEKTOB.

COBEPIIEHCTBOBAHHMA
BMOOBBEKTOB:

a) reHeTHYECKasd UHKESHEPHUs
6) Omonmka

B) KJICTOYHAs HH)KEHEPHS

T') MyTarcHes

OIIK-5.4. Bnaneer
HaBBIKAMH KOHTPOJLS
3KOJIOTHYECKOH
0e30IMacHOCTH HOBEIX
TEeXHOJIOTHH C
HCIIONE30BAHHEM JKHBBIX
00BEeKTOB.

BrnaneeTr HaBBIKaMH KOHTPOJIA
JKOJIOIMYecKOi 6e3011acHOCTH

HOBBIX TEXHOJIOTHIH C
HCIIOJIE30BAHHEM KUBBIX
00LEKTOBR.

HA TTOBEPXHOCTH ITOYBEI
MHUKPOOPI'AHWU3MOB
MAIJIO, IIOTOMY YHTO:

a) IeMCTBYET MHOIO
HeONaronpusaTHEIX (hakTOpoB

0) cayBaeT BeTpOM

B) CMLIBAET BOJOH

[TK-7.1. 3naeT 3HaeT COBpEeMEHHbIE OCHOBOM
COBPEMEHHBIE IOCTHKEHHS | JOCTHKEHHUS M Hay4YHBIE BUOTEXHOJIOTUYECKHX
W Hay4YHBIE TPOOIEMBI npobieMbl BEIOpaHHOH TEMBI [TPOU3BOCTB ABJIAETCAH:

BBIOpaHHOH TEMBI
aHaJIMTHYeCcKoro ob3opa B
chepax MpoeKTUPOBaHUA U
KOHTPOIIS
OMOTEXHOTOTHYECKHX
IIPOLIECCOB.

aHAJTMTHYECKOro 0030pa B
chepax MPOEKTHPOBAHMS U

KOHTPOJIA OHOTEXHOIOTHYECKHX

IIPOIIECCOB.

a) KyJbTUBUPOBAHUE PACTCHUH
0) KyIbTHUBHpPOBaHUE
MHKPOOPraHH3MOB

B) KyJIbTHBHPOBaHHUE KJIETOK
JKMBOTHBIX U PACTEHHUH

I) KyJIbTUBHPOBAHUE BOJIOPOCIIEH

TIK-7.2. ¥YMeeT cOCTaBIATh
aHaTuTHYeCKiHe 0030pHI B
chepax NpoeKTHPOBAHMS U
KOHTPOJIA
OHOTEXHOJIOTHUECKHX
MIPOIIECCOB IIPOCKTUPOBAHUSA
M KOHTPOJIS
OHOTEXHOIOTHIECKHX
MPOLECCOB

VYMeeT coOCTaBIATE
AaHAIUTHYECKHE 0030PHI B
chepax IpOEKTHPOBAHUS H

KOHTPOJIA OMOTEXHOIOTHISCKHAX

MMPOHECCOB IIPOEKTUPOBaHHA

I[MPEJINECTBEHHUK
IMEHUILIUIIJIMHA, PE3KO ,
[TOBBICHBIIINM EI'O BBIXO/I
ITP1 TIOBABJIEHHWU B CPEJTY:
a) OeTa-TUMETHIITUCTEHH

0) BanmuH

B) eHMITyKCyCHAS KHCIOTa

I) METAHOI

1) YKCyCHas KHCIIoTa

[1K-7.3. Bnageet HaRRIKaMH
pa3paboTKU NpaKTUIECKUX
pexoMeHaauui B chepax
MIPOEKTUPOBAHUS H
KOHTPOJIS
OHOTEXHOIOTHYECKHX
IIPOLIECCOB

Brnaneer HaBbIKaMu pa3pabOTKH
IOPAaKTUYECKUX PEKOMEHIALMK B

chepax mpOEeKTHPOBAHUS H

KOHTPOJIA OHOTEXHOIOTHYECKHX

IIpOLECCOB.

[MPEAINTECTBEHHUK ITPU
BUOCHUHTE3E
I[MEHULIAJIJIMHA
JOBABJIAIOT:

a) B HaJane GepMeHTaluH

0) Ha BTOpBIE-TPETHH CYTKH II0CIIE
Hayana pepMeHTauu

B) KaXK/IbIe CYTKH B TEUEHUH 5-
CYTOYHOIO IIpoliecca

T) epeJi Ha4auoM OCaXKICHUS
TOTOBOI'O NPOIAYKTa

1) B IUTATENBHYIO CPey B
MIPOIECCE €€ MPUTOTOBICHHS

5. YueOHo-mMeToaHYecKoe obecnedeHne yueOHoH TUCHHILTHHBI (Moay./1s1)

5.1. Ilepe4ens 0CHOBHO M I0MOTHHTEILHOM JHTEPATYPhl, He00X0IUMOH 1151 0CBOECHHA yIeOHOI

JHCHHILIHHBI (MOXYJIfA)
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Ne | HammeHOoBaHHe AgTOp (BI) Fox, mecto | KO/-BO JkseMmIapos
H31aHUs B Oubnmorexke | Ha Kadeape
1 |2 3 4 5 6
1. | buoTexnomorus Kononsszuas B. | M.: HeorpanudeHHBIR q0CTYI
[DneKTpOHHBIHA A. I'D0TAP-
pecypce] Menwa,
htips://www . studentl 2020
ibrary.rw/book/ISBN
9785570454367 htm
]
JonoaHuTeIbHASA JUTEpPaTYpa
Ne | HammeHoBaHHE ABToOp (BI) I'og, mecto | Kon-Ro 3K3eMILIApOB
n/ H3JAHHUA B 6ubsmorexe | Ha kadenpe
1|
1 |2 3 4 5 6
1 | ®apmanestrueckas | Opexor C. H. M.: HeorpanuyeHHBIH JOCTYII
OHOTEXHOIOTHS I'S0TAP-
[DnexTpoHHBII Menna,
pecypc] 2013
https://www studentd
ibrary.ru/book/ISBN
9785970424995 htm
1
2 | ®apmarnertudeckas | Opexos C. H. M.: HeorpanuyesHBIH 10CTYII
OMOTEXHOIOTHS I'D0TAP-
[DnexTpoHHBIH Menua,
pecype] 2015
https://www .studentl
ibrary.ru/book/ISBN
9785970424995 him
]
3 Buortexnonorus [lecuosI'. B., M.: HeorpanuuenHei qocTyn
[DnexTpoHHBIH Xyxos H. H. I'S0TAP-
pecypc] Menua,
hitps://e.lanbook.co 2021
m/book/213473
4 | MonexynsipHas CarkeeBa A. b., | TromeHs : Heorpanuuenusrii noctyn
OMOTEXHOIOTHS Cunopora K. A. | TTAY
[DJIeKTPOHHBIHI Cesepnoro
pecypel] 3aypaiibs,
https://fe lanbook.co 2020
m/book/1623 14
5 | IlpakTukym 1o Cepebpos B. Tomck : HeorpanngaeHHslil 10CTyN
MEIUITTHCKUM 1O, Wzparensct
ouotexnonorusam ¢ | Kaiiroponosa E. | Bo
OCHOBAMH B., FOuycora H. | CubI'MV,
MOJIEKYISAPHOM B. 2017.
Ouonorun




[DneKTpOHHBIA
pecypc]

hitps:/fwww . books-

up.ru/ru/book/prakti

kum-po-
medicinskim-

hiotehnologivam-s-

osnovami-
molekulvaroi-
biologii-5091045/

5.2. [lepeqens pecypcoB HHGOPMANHOHHO-TEJEKOMMYHMKANMOHHOH ceTd «HHTepHET>,
He0OXOAUMBIX /ISl 0CBOEHHS Y4e0HO0M JUCHUILIMHBI (MOTY151)

1. https://www.medicinform.net/ (Meaunuackas vHGOPMALMOHHAS CETh)

2. https:/fwww,studentlibrary.ri/ (KoHCynbTaHT CTYEHTA)

3. http://library.bashegmu.ru (Basa naHHbIX «DIeKTpoHHas ydeOHas 6ubnrHoTeka»)

6. MaTepuansHo-TexHIYecKas 6aza, HeoOXoauMas Il OCYINECTBIEHUs: 00pa3oBaTeIbHOrO Ipolecca

1m0 y4eOHOH JIMCIUIUIHHE (MOJIYJIA)
Hcnone3zopanue yueOHBIX KOMHAT U 1a00paTopuil A1 paboThl 00ydaroIixcs.

CrnenuansHas Mebenb: pabodee MecTo Juist npenojasaren (1 cromn, 1 cTyn); paboyee MecTo 1
obydaromuxcs (IIMC5MEHHBIE CTOJIBI (TTapTh), TAPTHI Ha 25 MOCaf09HBIX MECT); IIUCEMEHHAs
110CKa, KOMIIBIOTED, MYJIbTUME/THHHEIN IPOEKTOD, 3KPaH, CTEHIBI ¢ y4eOHO-METOIHYECKAMHA

MaTrepHaiaMH, IeMOHCTPAIHOHHBIH | CTIPaBOYHEBIH MaTepUal.

6.1. MarepuansHo-TexHRUecKas 6a3a, HeoOX0IuMas A1 OCYLIECTBIEH S 00Pa30BATEIBHOTO
mporecca mo y4eOHo#M TucIuIIHe (MOIyJ1s)

Tabauna

Ne | HammeHoBaHHE Haumenosanue o0bLeKTa, Anpec (MecTomoI0:KeHHE)

/o | Buaa MO/ITBEPK/IAI0IIero HATHYHE 00beKTa, NOATBEPKIAIOIET0
o0pa3oBaHus, MaTepHaJIbHO-TeXHHIECKOI0 HaJH4YHe MAaTepHAIbHO-
YPOBHHA ofecnedeHus, ¢ NepeyHeM TeXHH4YecKoro odecneyenus, (¢
o0pazoBaHusl, OCHOBHOT0 000pyJ0BaHHA yKa3aHueM HOMepa TAaKOBOI0
npogeccun, 00BbEKTAa B COOTBETCTBHHA
CNenuaJIbLHOCTH, ¢ IOKYMEHTAMH 110 TeXHHIeCKOH
HANpaBJIEHUS HHBEHTapH3alHH)
MOAroTOBKH (118
npodgeccHOHANBHO
ro odpazoBaHus),
noJABHAA
JONOJHHTE/ILHOTO
obpasoBaHus

1 2 3 4

1 Bricmee Vyuebnasg ayautopus Ne 220
Mal“I/ICTp;iTy a (IIBKIII/IOHH};IP'I 3a§) c @IBOY BO Bl MY Mumanpaga

pa, Poccuu. 450010, Pecnybnuka

06.04.01 buonorus | BO3MOXHOCTBIO MOAKITIOYEHHS K

bamkoptocTas, 1. Yda,
HarnpaBienue cetu «MHTEpHET», 060pyAOBaHHASL .

Jlenwnckuii p-u, yiu. Jletunkos, Ne
MenununcKas ofopynoBaHHas "

o 2. Kadenpa dpapmaneBTiHUecKoH

OHOTEXHOIOTUs MYJIbTUMEIUHHBIMH U HHBIMH

cpencTBaMH 00y4eHUs

Vyuebuas komuaara Ne 122 mis
TIPOBEICHHS TIPAKTUYECKUX

TEXHOJIOTHH C KYPCOM
OHOTEXHOJIOTHH.
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3aHATHHI, TPYNIIOBLIX H
HHIMBH/YATLHBIX KOHCYJIbTAIMHA,
TeKYIIero KOHTPOIId U
MPOMEKYTOYHOM aTTeCTalluH

Yyebnas nabopaTopus - KOMHaTa
s obcmyxuBaHus y4eGHoro
mporecca

6.2. CoppemenHbie npodeccHoHaNbHBIE 0a3bl JaHHBIX, HHPOPMANHOHHBIE CIPABOYHbIE
CHCTEMBI

1. hitp://www pubmedcentral.nih.gov - U.S. National Institutes of Health (NIH). CBoboaHbIH
(G pOBOI apXUB KYPHAIBHBIX ITyOIMKal|i O pe3ynbTaTaM OMOMEANIMHCKUX HayTHEIX
HCCIIEJOBAHHH.

2. hitp://medbiol.ru - Caiit m1g 06pa3oBaTeIbHBIX B HAYYHBIX lEJEH.

3. htip://www.biochemistry.org - Caiit Mexmynapogaoro 6uoxumudeckoro obmecrsa (The
International Biochemical Society).

4, http/fwww.clinchem.org - Caiit sxyprana Clinical Chemistry. Opran AMepuKaHCKOM

acCOOIMAlNH KIHHIUecKo xumuH - The American Association for Clinical Chemistry (AACC).
(MesxayHapoaHoe 06IIecTBO, 00bEIUHSIONIEE CIIELHATHCTOR B 001aCTH MEIUIMHEL, B Chepy

PO eCCHOHATBHBIX HHTEPECOB KOTOPBIX BXOIAT: KIMHUYECKas XHMHs, KIMHMYECKas nabopaTopHas
Hayka ¥ jjabopaTopHas MEIULIIHA).

3. http://biomolecula.ru/ - GuoMostexyna - caiiT, MOCBALIEHHBIN MONEKYIAPHLIM OCHOBaM
COBPEMEHHOM GHOJIOTHH M IPAKTHIECKHM IIPUMEHEHHAM HAYYHBIX JOCTHKCHHA B MEUIUHE 1
OMOTEXHOIOTHH.

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

p 8 www.elibrary.ru - HanmoHaneHas 6ubmiorpaduyeckas 6asa JaHHBIX HAY4YHOIO HUTHPOBAHUA
(mpodeccuonanpHas 6a3a JJaHHBIX)

8. WWW.SCODUS.Com - KpyIHe#mas B MUpe enHas pedepaTrBras 0asa JaHHBIX
(mpodeccronanbHas 0asa 1aHHBIX)

9. www.pubmed.com - aHTTIOA3BIYHAS TEKCTOBas 0a3a JaHHBIX MEIMIIHHCKHX H
OHOTOTHIECKUX nyomuakanui (mpodeccrHonanbHas 0asa JaHHEIX).
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