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PaGouas nporpamma cocraBieHa ¢ ydetom TpeGoBanuii (MesepaibHOro rocyjap-
CTBEHHOT0 00pa3oBaTeIbHOrO CTAHAPTA BBICLLIEr0 00pa3oBaHmsl

(Ne_1041 ot 17.08.2020) no Hanpasnenuio 19.03.02 «IIpoayKThl MUTAHUSA M3 PACTH-
TEJIbHOTO ChIPbs» Ha OCHOBaHMHM y4eOHOro riana Habopa obyuatommxcst 2022 roza.

PazpaboTunk nporpamMmei:

3aB. kadeapoi HehTeXUMHYECKOro CHHTE3a . P.3. ArzamoB
(10KHOCTD) (nofringh) (PHO)

Pabouas nporpamma pacemotpena u ono6pena Ha 3acenanun Kadeapsl odulei xu-
MHHU ¥ GMOTEXHOIOrHH, POTOKOJ 0T 22 anpens 2022 r. Ne 8

3aB. kadenpoii ob1mel XHMUH ¥ 6HOTEXHOJIOTHH %? JL.U. ArzamoBa
(OIKHOCT) (noaniés) (®HO)

-




1. lenu oceoenusn oucyuniaunut

ensmMu ocBoeHUsT AMCHUIUIUHBI «II1IIeBasi MUKPOOUOTIOTHUS» SBISIOTCS

a) popmupoBaHue 3HaHUM O CBS3U (PU3MOIOTMH MUKPOOPTaHU3MOB C OMOXU-
MUYECKUMH MPOIECCAMHU, JIEKAIUTUMHU B OCHOBE MUILIEBBIX TEXHOJIOTHH;

0) 00yueHrne MUKpOOHOJIOTUYECKUM METOaM aHaJIn3a MUIIEBBIX IPOYKTOB;

B) (hopMupoOBaHHE 3HAHUN O MATOTCHHBIX, YCIOBHO-TIATOTEHHBIX U CaHUTap-
HO-TIOKa3aTeJIbHBIX MUKPOOpPraHU3Max, Mepax O0opbObl C HUMHU M POJIM B CO3/JaHUU
AMUACMHUOJIOTHUECKH 0€30MMaCHBIX MPOTYKTOB IMUTAHMUS.

2. Mecmo oucyunaunvl (Mo0yas1) 6 cmpyKkmype 0CHOBHOU 00pa3osamens-
HOUl nPOZPammol

Hucrummaa «[lumeBas MUKpOOHOJOTHS» OTHOCHTCS K 4acTH, GopMupye-
MO yuyacTHHKaMH 0Opa3oBatenbHbIx oTHoIeHu OOIl u dhopmupyer y Oakanas-
poB 1o HanpasiaeHUto NoArotoBku 19.03.02 «IIpoaykThl NUTaHUSA U3 PACTUTEIBHO-
T'O CHIpbs» Ha0Op 3HAHUM, YMEHUMN, HABBIKOB U KOMIIETECHIIUM.

JIyist ycrenmHoro ocBoeHust qucuuiinabl «llumesass Mukpoouosorus» Oaka-
naBp 1o HamnpapieHuto moArotoBku 19.03.02 «IIpogyKTel NTUTaHUS U3 PACTUTEIIBHO-
IO ChIPbsD JOJKEH OCBOUTH MaTEpHal NPEAIIeCTBYIOIUX AUCIUIIINH:

a) 51.0.17 «O06mmas xuMusi»;

0) b1.0.19 «Opranuueckast XuMus»;
B) b1.0.20 «buoxumusi»;

r) 51.0.23 «buonorusy»;

n) b1.0.24 «MuxkpoOuoIorus».

HNucuumnHa «l[lumeBas MUKpPOOUOJIOTHUSY SBJISIETCS TPEAIISCTBYIOMIECH U

HE00XO0IMMa JIJIsl YCIEUTHOTO OCBOCHHUS MOCJICIYIOMINX JTUCIUIIINH:

a) b.1.B.12 «TexHoi0THsI MaKapOHHBIX U3,

0) b.1.B.13 «TexHoJIOTHS KOHAUTEPCKUX U3,

B) b.1.B.14 «®u3uKO-XUMHUYECKHUE METObl U OMOTEXHOJIOTMUYECKIE OCHOBBI OTpac-

TN,

r) b1.B./IB.02.01 «CuctemMbl MeHeKMEHTa 0€301aCHOCTH TUIIEBON MPOAYKITUNY,

n) b1.B.JIB.02.02 «CoBpemMeHHbIE CHCTEMBI CEPTU(PUKAIMH MPOTYKTOB MUTAHUS U3

PACTUTEIBHOTO ChIPHS;

e) b1.B.JIB.03.01 «Texnonorus xne600yI0YHBIX U3eTuil (yHKIIMOHATHHOTO

Ha3HAYCHUS;

%) b1.B.JIB.03.02 «TexHnonorust GyHKIMOHATBHBIX KOHIUTEPCKUX U3ICITUIN.
3HaHUs, MOJyYCHHBIC TIPU M3YyUYCHUM AUCHUILIMHBI «lumeBas MUKpoOHoII0-

TUsD», MOTYT OBITh UCIIOJB30BaHBI MPU MPOXOKICHUH MPOU3BOACTBEHHOM MPAKTUKU

Y BBITIOJTHEHUHU BBITYCKHOM KBATM(UKAITMOHHON PabOTHI.

3. Komnemenyuu u unoukamopwvt 00CMUMsCeHUs KOMNnemeHuyuu oo0yuaio-
wezocs, popmupyemoie 6 pezyibmame 0C60EHUA OUCUUNTUHDL

Kog IIK-1 O6nagaeT cnocoOHOCTHIO MCMIONB30BaTh (yH/IaMEHTAIbHbBIE 3HA-
HUSl €CTECTBEHHBIX HAYK IPHU OCYIIECTBIEHUU MPAKTUYECKOMN NESTENbHOCTH B ce-
pE NPOU3BOJICTBA MPOAYKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPBA.

[1K-1.1 3HaeT oCcHOBHbIE fABIIEHUS U (DyHIaMEHTAIbHBIE 3aKOHBI €CTECTBEH-



HBIX HAayK U WX MPOSBICHUS MPHU OCYIIECTBICHUM MPAKTUUYECKOW AESATEIbHOCTU B
cdhepe MPOU3BOICTBA TPOIYKTOB MUTAHUS U3 PACTUTEIBLHOTO CHIPhSI.

[IK-1.2 YMeeT npuMeHSTh 3HaHUSI OCHOBHBIX SBJICHUN U (yHIaMEHTAIbHBIX
3aKOHOB €CTECTBEHHBIX HAyK JIJIsi 0OBsICHEHMs HaOmroaeMbIx 3G (ekToB, yrpaniie-
HHSL.

I1K-1.3 Bnageer meTrogamMu 3KCIIEPUMEHTANIBHBIX HCCIEIOBAHUM, OCHOBAH-
HBIMU Ha OCHOBHBIX SIBIICHHSIX U (DYH/JIaMEHTAJIbHBIX 3aKOHAX €CTECTBEHHBIX HAyK U
HaBBIKAMU MPOBEJICHNS] HAYUYHBIX UCCIEIOBAHUM.

B pe3ynomame oceoenusn oucuyunaunst 00y4aomuiica 001x4cen:

1) 3natsb:

a) OCHOBHBIE CBOKMCTBA MUKPOOPIraHU3MOB; POJIb MUKPOOPTaHU3MOB B IIPUPO-
1€, )KU3HEAESATENIbHOCTH YEJIOBEKa, IPOU3BOJICTBE MUILEBBIX MPOAYKTOB;

0) (hakTOphl, BIUSIOMINE HA KU3HEJACATEIHPHOCTh MUKPOOPTAHU3MOB C IIEJIbIO
CHUKEHUSI MUKPOOHON KOHTAMUHAIIMKA OOBEKTOB OKPYKAIOIIEH CPE/Ibl;

B) CaHUTApHO-TUTMEHUYECKHE TPEOOBAHUS K YCIOBUSAM IMPOU3BOJICTBA, TEX-
HOJIOTUYECKUM MPOIIECCAM U KAYECTBY TOTOBBIX ITPOTYKTOB ITUTAHUS;

I') MOPSIIOK MPOBEACHUSI TUTUEHUYECKON OLIEHKU MUIIHU U 00BEKTOB OKPYKa-
IOIEN Cpe/ibl, OCHOBHbBIE TTOHSTHUS MO COCTOSHUIO MUKPOOHOJIOTHH TOYBBI, BOJIBI
BO3/lyXa U UX POJIK B (POPMUPOBAHUM OE30MACHOCTH U Ka4eCTBa MUIIEBBIX MPOTYK-
TOB 10 MUKPOOUOJIOTUYECKUM KPUTEPUSIM;

2) YmerTs:

a) MOJIb30BaThCsl YUEOHOM, CIIPaBOYHOM, CTIEIMaIbHON U MEPUOUYECKON -
TEepaTypou;

0) MpPOBOAUTH OIIEHKY CAHUTAPHO-TUTUEHUYECKOTO COCTOSIHUSI OOBEKTOB U
TOBApOB;

B) OTIPEENSTh BO3CHCTBIE HA MUKPOOPTaHU3MbI ()aKTOPOB BHEIIHEH CpPEIbI;

I') OIICHUBATh KA4E€CTBO CBHIPbS M MPOJYKTOB MUTAHUS [0 MHKPOOHOJIOTHYE-
CKHM T0Ka3aTeNsIM;

3) Brnaners:

a) METOJIOM BBISIBJICHUSI MUKPOOPTaHMU3MOB B PA3IMYHBIX OOBEKTAX U MX KO-
JMYECTBEHHOTO yUETa;

0) MeTofgamMu OMpECNICHHUs] KadeCTBa MUIIEBBIX MPOIYKTOB MO OCHOBHBIM
MUKPOOUOJIOTUUECKUM KPUTEPUSIM;

B) HaBbIKaMU UJICHTU(UKAIIMYA CAaHUTAPHO-TIOKA3aTEIbHBIX MUKPOOPTaHU3MOB
Y METOJIaMH OLIEHKH CAHUTAPHOTO COCTOSIHUSI OOBEKTOB OKPYKAIOILEH CPeibl;

I') METOJJaMH HWCCIICIOBAaHUS BJIMSHUS HAa MUKPOOPTaHU3MbI (DU3UYECKUX U
XUMUYECKUX (PAKTOPOB C LIEJIbIO CHHXKEHHSI MUKPOOHON KOHTaMUHAIIMU O0OBEKTOB.



4. Cmpyxkmypa u cooeprcanue oucuyunaunul «lluwesan mukpoouonozus)
O6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIIECT 5 3aUeTHBIX eauHull, 180 gacos.

Busl yueOHOH paboTHI (B 9acax) OrneHOYHBIC
cpencTBa I
| Poren o y HaGope- ‘rexymeii
n/n JUCLUTUINHBI emectp Jlekus PAKTHHACCKHE abopa KCP CPC exyte
3aHATHS TOPHBIE MIPOMEXKY-
TOYHOHI
aTTecTalyu
1 2 3 4 5 7 8 9
IIpouecchr JlabopaTopHas
OpoXeHUst Hu  HX pabora
1. | poms B 6 2 12 12
TEXHOJIOTHSX
HPOAYKTOB IIUTAHHS
2 Muxkpobuomnorus 6 8 15 15 JlabopaTopuas
" | CBIpBS M IPOTYKTOB pabota
Bmusane ¢dakropos 12 12 JlabopaTopras
OKpY’Karomeit paboTta
3. | cpenpr Ha 6 2
KU3HEACATEIHHOCTh
MHKpPOOPI'aHH3MOB
[Murersie 12 12 JlabopaTopHas
4. | unpexunn u 6 4 pabora
OTpaBJICHUS
CanurapHo- 12 12 Jlaboparopnas
THTHCHUYECKUC paboTa
5. | TpeGoBanms B 6 2
NHIIEBBIX
TEXHOJIOTHSIX
JAndpepenu-
Wroro mo 6 18 36 63 63 pm:l:a?;nl:,m
ceMecTpy 3aueT

5. Cooepircanue neKyuOHHBIX 3AHAMUIL RO MeMam C yKazaHueMm QopMupy-

€MbIX KOMIIETCHIINHN

Ne | Paspea nucuu- Yacol Tema sekunonno- | Kparkoe conep- | Mnankaropsi
MINJIMHBbI o 3aHATUA JKaHHUe JOCTUKCHUA
KOMIICTCHIIUU
1 2 3 4 5 6
1. [poneccrr OposxeHHs [TuieBble TEXHOIOTUNA Dusnomorus TIK-1.1
1 UX POJTb B U TIPOJYKTHI TUTAHUS, MHKPOOPTaHU3MOB. IK-1.2
TEXHOJIOTHIX 2 OCHOBaHHEIC Ha Metabonm3Mm. IK-1.3
MPOAYKTOB ITUTAHUS mporeccax OpoKeHus Tun nuTaHus
MHUKpPOOOB.
Jprxanue.
2. Muxkpobuonorus Muxkpobuonorus Muxkpobuonoruaeckne IK-1.1
CBIPBS M IPOTYKTOB MPOAYKTOB ITUTAHHUS MPOLIECCHI TIPU IK-1.2
8 pacTUTEILHOTO XJICOOTICYEHUH. IK-1.3
MIPOUCXOKICHUS. MUKpPOOPTaHU3MBI,
BBI3BIBAIONINE OOJIE3HU
xJe0a.
3. Brustaue pakTopos duznyeckue, [HeiictBue pu3muecKux IK-1.1
OKpYXarouiei cpeabl XUMHUYECKHE U (bakxTopoB. IK-1.2
Ha Omoyornyeckue JeiicTBre XUMUYECKUX IK-1.3
KHU3HECATSITHHOCTD 2 (akTOPHI ¥ UX BIMSHHC (bakxTopoB.
MHKPOOPTaHU3MOB Ha MUKPOOPTaHU3MBI HetictBue
OHMOIOTHYECKUX
(dakTopoB




Iumesbie nHPEKIIH

" OTPAaBJICHUA

[Mumessie nHPEKIMH U
OTpaBJICHHS,
BBI3BIBACMbIC

MHUKPOOPTaHU3MaMH.

Ponb
MHKPOOPI'aHH3MOB H
YCIIOBUH OKpY>Karommen
cpelnsl B
BO3HHKHOBEHUH U
Pa3BUTHH
HHPEKITNOHHOTO
nporecca.
Bo3oyaurenu
OakTepuaIbHBIX,
IpUOKOBBIX U
BUPYCHBIX MH(EKIIHIA.
VYuenue 00
UMMYHHTETE.

IK-1.1
IK-1.2
IK-1.3

CannrapHo-
THTHCHUYECKUE
TpeOOBaHUS B
NHIIEBBIX
TEXHOJIOTUSIX

CanurapHo-
MHUKPOOHOIIOTHIECKHH
KOHTPOJIb MTUIIEBBIX
TPOIYKTOB.

Omnpenenenne
KOJIMYEeCTBA
Me30(IITHHBIX
a’pOOHBIX U
(baKyIbTaTUBHO-
aHaPOOHBIX
MHUKpPOOPTaHH3MOB.
Bo3oyaurenu
MUIIEBBIX OTPaBJICHUN.
Bo3oyaurenu
MHUIIEBBIX TOKCUKO30B

IK-1.1
IK-1.2
IK-1.3

BCETO

18

6. Coodeprcanue npaKkmuyecKux/CeMuHapCKux 3aHAMuII

[IpoBeneHre NPAKTUUECKUX/CEMUHAPCKUX 3aHSATUA HE NPEAYyCMOTPEHO
y4€OHBIM TJIAHOM

7. Cooeporcanue nadopamopHvlX 3aHAMULL

Llens mpoBeneHust 1aOOPATOPHBIX PabOT HAYYUTH CTYJIEHTOB MPUMEHSTH
CTaHJapTHbIE METOJUKHU MPOBEACHUS MUKPOOMOJIOTUYECKUX HUCCIEIOBAaHUN pPacTH-
TEJILHOTO CBHIPhSl U MHTEPIPETUPOBATH PE3YJILTATHI OMOJOTUYECKUX IKCIIEPUMEHTOB.
JlabopaTopHbie pabOTHI TPOBOJSATCA B MOMENIEHUHN yueOHOM 1abopaTtopun A-422.

Ne | Pa3ngen q(McUMIIMHBI Yacet |HaumenoBanue saGoparopnoii | UnHaukatopsbl
n/n padoThI AOCTHIKEHUS
KOMIICTCHIIMU
1 [Ipoueccer O6poxeHUs U UX ITpaBuna TexHUKN 0€30MaCHOCTH. K-1.1
POJIb B TEXHOJIOTHUSIX 8 MeTo/ bl OKpaCKH BHYTPUKIETOYHBIX IK-1.2
TIPOJYKTOB IUTAHUS BKJIIOYEHUHN JAPOAOKEH. I1K-1.3
2 MuxpoOHOIOTHSs CHIPBS U AHanu3 MEKpOOHOTO cocTaBa 3epHa U IK-1.1
MIPOAYKTOB 8 MIPOAYKTOB €ro mepepaboTKH. IK-1.2
I1K-1.3
3 Biusiane dakTopos Muxpodiiopa Macen 1 KOHIUTEPCKUX IK-1.1
OKpYXKaroulei cpeibl Ha 8 W3JIeIH IK-1.2
KU3HEACATEIbHOCTD IK-1.3
MHKPOOPTraHH3MOB
4 [Mumessle nHpekN 1 MuUKpOOHOIOTHYECKHiT KOHTPOJIb Ka- IK-1.1
OTpaBIICHUS 8 4eCcTBa JAPOAOKEBOH 3aKBACKU IK-1.2
I1K-1.3
5 CaHuTapHO-TUTHEHUUECKUE MuKpoOHOIOrHYeCKUit KOHTPOJIb IK-1.1
TpeOOBaHMUS B MHUIIEBBIX TEXHOJIOTHYECKOTO Iporecca IK-1.2
TEXHOJIOTHSIX 4 nepepaboTKu 3epHa, MYKH U XJICOHBIX IK-1.3
npoaykToB. KoHTponb momrydeHHbIX
3HaHUIl ¥ HABBIKOB




8. Camocmoamenvnas paboma

Ne Tembl, BLIHOCHMbIE HA Yacobl ®opma CPC NuaukaTopsbl 10CTH-
n/n CaMOCTOATECJILHYIO paﬁoTy KCHHUA KOMIICTCHI MU
1 | pouecchl OpoxeHUs U UX POJIb B npopaboTKa JIEKIIMOHHOTO IK-1.1
TEXHOJIOTUSX NPOTYKTOB MUTAHUS 12 MaTepuana IK-1.2
I1K-1.3
2 MHUKpOOHOTIOTHS CHIPBSI 1 MOJITOTOBKA K IK-1.1
MIPOAYKTOB 15 JabopaTopHoOi padore, IK-1.2
MpopaboTKa JICKIIUOHHOTO IK-1.3
Marepuana
3 | BausHue GpakTopoB OKpyKaromei MOJITOTOBKA K IK-1.1
Cpesl Ha KU3HEACATeITLHOCTD 12 nabopaTopHoii padoTe, IK-1.2
MHKPOOPTaHI3MOB popaboTKa JIEKITHOHHOTO IK-1.3
Marepuana
4 [Mumessie nHPEKIHHA 1 MOATOTOBKA K IIK-1.1
OTpaBIICHUS nabopaTopHoii padoTe, IK-1.2
12
popaboTKa JICKITHOHHOTO IK-1.3
Marepuana
5 CaHUTapHO-TUTUEHUYECKUE MHOArOTOBKA K I[IK-1.1
TpeOOBaHUS 12 nabopaTopHoii padoTe, IK-1.2
popadoTKa JICKITHOHHOTO IK-1.3
Mmarepuaa
8.1 Konmpons camocmoamenvroii pabomul
Ne TeMbl, BLIHOCMMbIE HA Yackbl ®opma KCP NuaukaTopsl 10CTH-
/11 | caMOCTOATEJBbHYIO padoTy JKeHUs1 KOMIIeTeHINH
1. | Ilpomueccsl OpOXKEHHUS U UX POIIH B 12 [K-1.1
TEXHOJIOTUSX MPOIYKTOB MUTAHUS IK-1.2
IK-1.3
2. MukpoOHOIIOTHS CHIPBS U 15 preM J1a00opaToOpHOi [K-1.1
MIPOAYKTOB paboTsI [K-1.2
IK-1.3
3. | BimsHue dpakTOpoB OKpyKaromen 12 preM J1a00opaTOpHOi [K-1.1
CpelIsl Ha KHU3HEICATeITbHOCTD paboTsI TIK-1.2
MHKPOOPTaHH3MOB IK-1.3
4. [Mumesslie uHGEKIMH U 12 preM 1abopaTopHOit [IK-1.1
OTpaBJICHUS paboTs! [K-1.2
IK-1.3
5. CaHUTapHO-TUTHEHUYECKIE 12 preM 1abopaTopHOit [IK-1.1
TpeGoBaHUSA paboTs! [K-1.2
IK-1.3

iy).

9. Hcnonv3oseanue pelimunzo60ii cucmemsl OU4eHKU 3HAHU

[Ipu oreHke pe3yabTaTOB MEATEILHOCTH 00YJArOIINXCSI B paMKaX JAUCIIUTLIN-
Hbl «[lummeBass MUKPOOMOJIOTHS» MCIIONIB3YETCSl PEUTHHTOBAs cucTtemMa. PedTuHroBas
OIlCHKa (OPMHUPYETCS] Ha OCHOBAHUM TEKYIIETO M MPOMEXKYTOYHOTO KOHTPOJIS.
MakcumanbHOC ¥ MUHUMAIBHOE KOJIMYECTBO OAIOB MO pa3lUYHBIM BUAAM y4ueO-
HOU paboTel onucaHo B «llonoxkeHnn o OGamIbHO-PEUTHHTOBOM CHUCTEME OLIEHKHU
3HaHUU CTYACHTOB W oOecrmedeHus kadecTBa ydeOHoro mpoieccay @I'BOY BO
«KHUTVY».
[Ipu u3ydeHun TUCHUIUIMHBI TpeaycMaTpuBaetcs nuddepeHnpoBaHHbIN 3a-
YET, BBIMOJHEHUE IISITH JTJA0OPATOPHBIX pabOT. 3a 3TH KOHTPOJIbHBIE TOUKH CTYJEHT
MOKET MOJYYUTh MUHUMAJIbHOE U MaKCUMaJIbHOE KOJMYECTBO OamioB (cM. Tabiu-




Ouenounvle cpeocmea Kon-60 Min, 6annoe Max, oannoe
Jlabopamopnas paboma 5 60 100
Hmozo: 60 100

10. Ouenounsvie cpeocmea 0na mexKyuiezo KOHmMpPOAA YCneeaemocmu, npo-
MeNHCYMOYHOU ammecmauuu no UMmo2am 0C60€HUA OUCUUNTUHDL

OueHouHbIE CpeaCTBa AJIA MPOBEACHHS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH,
IPOMEXKYTOUHOM aTTeCTalliy 00YJarOMINXCsl U UTOrOBOM (TOCYIapCTBEHHON UTOTO-
BOI1) aTTecTanuu pa3pabaThIBAIOTCS COTJIACHO MOJOXEHHI0 0 DOHIAaX OICHOYHBIX
CPEIICTB, pacCMaTPUBAIOTCS KaK COCTaBHasg 4acTh paboueil mporpamMmbl U oQopM-
JISIFOTCS OTAEJIBHBIM JOKYMEHTOM.



11. Hnghopmauuonno-memoouueckoe obecneuenue OUCUUNIUHbBL

11.1. Ocnoenan numepamypa

HpI/I HN3YyUYCHUN IHUCHUIIJINHBI «HI/IHIGBEUI MI/IKpO6I/IOJIOFI/I51» B Ka4YCCTBC OC-
HOBHBIX HCTOYHHUKOB HH(i)OpMaHI/II/I PCKOMCHAYCTCA HUCIIOJIB30BaATh CJIICAYIOIIYIO JIN-

TepaTypy.

OCHOBHBbIE MCTOYHUKH MH(pOpMAITUYT

KoJs1-Bo 3Kk3.

1. Herpycos, A. 1. MukpoOuoJiorusi: Teopus U IpaKkTHKa B
2 4. Yactp 2 [DNeKTpoHHBIN pecypc]: yueOHHK it BY30B /
A. U. Herpycos, U. b. KotoBa. — Mockaa : FOpaiit, 2020.
— 332 ¢. — Pexxum mocryma: https://urait.ru/bcode/451769,
o naposto. - ObC «Opaiit».

ObC «Opaiit»
https://urait.ru/bcode/451769.
Joctyt ¢ 11000 TOYKA HHTEPHET

nocie peructpauuu [P—-anpecos
HXTH.

2. Herpycos, A. 1. MukpoOunoorusi: Teopus U IpaKTHKa B
2 4. Yacte 1 [DnekTpoHHBIN pecypc]: yueOHHK IJisi BY30B /
A. . Herpycos, 1. b. KoroBa. — Mocksa : FOpaiit, 2020.
— 315 ¢. — Pexxum mocryma: https://urait.ru/bcode/450147,
1o napouito. - 9bC «OpaitT.

ObC «Opaiit»
https://urait.ru/bcode/450147.
Hoctyn ¢ 11060# TOYKH UHTEPHET
nocne peructpanuu [P—agpecos
HXTH.

3. ITlumeBas MHKpPOOHOJIOTHS: SMEPUKCHTHBIC 300HO3bI
[DnexTpoHHBIH pecypc]: yaeOHOoe mocobue s By30B / A. B.
Kynukosckuii, 3. FO. Xanues, /I. A. Makapos, A. A. Koma-
poB. —Mockaa : FOpaiirt, 2021. — 233 c. — Pexum gocry-
na: https://urait.ru/bcode/467899, mno mapomo. - DBC
«OpaiiT».

OBC «tOpaiit»
https://urait.ru/bcode/467899.
Hoctyn ¢ n1000¥ TOYKH UHTEPHET
nocne peructpaunu [P—anpecos

HXTH.

4. CanuTtapHas MHUKpPOOHOJIOTHS THILIEBbIX MPOAYKTOB
[DnexTpoHHBIN pecypc]: yuebnoe mocodme / P. I'. I'ocma-
HoB, H. M. Konsrues, I'. @. Kabupos, A. K. lNanmmymiun. —
2-e u3., ucnp. — Cankrt-IlerepOypr : Jlans, 2021. — 560 c.
— Pexum nocryma: https://e.lanbook.com/book/168756, mo
napouto. - 9bC «Jlanby.

9BbC «Jlauby»
https://e.lanbook.com/book/168756
Hoctyn ¢ m11060# TOYKKW UHTEPHET
nocine peructpauuu [P—anpecos
HXTU.

11.2. /lonoanumenvhana numepamypa

B kxauecTtBe JOITOJIHUTCJIIBHBIX MCTOYHUKOB I/IH(l)OpMaI_[I/II/I PCKOMCHAYETCA HUC-

M10JIb30BATh CJIENYIOLIYIO JIUTEPATYPY:

,IIOHO.]IHI/ITCJIBHLIG HCTOYHUKH I/IH(l)OpMaIII/IH

Koi-Bo 3Kk3.

1. Obmas Mukpobuonorus. YuedHoe mocodue (s CTyAeH-
TOB BBICHIMX Y4EOHBIX 3aBEICHUH IO crienuanbHOCTH «bro-
TEXHOJIOTHU») [DNeKTpoHHBIN pecypc]: yueOHoe mocodue /
H. H. Maprteinenko, A. C. Kansipun, JI. A. VBanos, C. H.
ByroB. — Mocksa : MI'VIIII, 2016. — 92 c. — Pexxum no-
cryma: https://e.lanbook.com/book/163722, mo mnapoito. -
OBC «Jlanby.

9BbC «Jlaab)
https://e.lanbook.com/book/163722
Hoctyn ¢ m11060# TOYKH UHTEPHET
nocyue peructpauu [P—anpecos
HXTU.

2. Crpenbunk, H. B. IlpuroroBneHue QpUKCUPOBAHHBIX
OKpAIlIEHHBIX MpernapaToB MHUKPOOPTaHU3MOB [DIEKTPOH-
Hbiit pecypc] / H. B. Ctpenpunk. — Omck : Omckuit 'AY,
2020. — 2 c. - Pexxum octymna:
https://e.lanbook.com/book/153580, mo maponr. - DBC
«JIaHbBY.

9BbC «JlaHb)»
https://e.lanbook.com/book/153580
Hoctyn ¢ m1060# TOYKHA UHTEPHET
nociue peructparuu [P—anpecos
HXTU.

3. Boep, . B. Mukpob6uonorus: 1abopaTopHbIi IPaKTUKYM
C DJIEMEHTaMM HCCIEI0BATEeNIbCKOH PadOoThl [DNEeKTPOHHBIN
pecypc]: yuebnoe mocobme. — Kpacnosipck : Kpac['AY,
2017. — 56 c. — Pexxum nmoctyma: https://e.lanbook.com/
book/ 186998, no naposo. - IBC «Jlanby.

9BbC «JlaHb)»
https://e.lanbook.com/book/153580
Hoctyn ¢ m1060# TOYKH UHTEPHET
nocyue peructparuu [P—anpecos
HXTU.



https://urait.ru/bcode/451769
https://urait.ru/bcode/451769
https://urait.ru/bcode/450147
https://urait.ru/bcode/467899
https://urait.ru/bcode/467899
https://e.lanbook.com/book/168756
https://e.lanbook.com/book/168756
https://e.lanbook.com/book/168756
https://e.lanbook.com/book/163722
https://e.lanbook.com/book/163722
https://e.lanbook.com/book/163722
https://e.lanbook.com/book/153580
https://e.lanbook.com/book/153580
https://e.lanbook.com/
https://e.lanbook.com/book/153580
https://e.lanbook.com/book/153580

11.3. dnexmponnsie ucmouHuKu uHdopmayuu

IIpu u3yuenuy nucuummnel «[lumeBas MEKpOOHOIOTHS» B KauecTBe JJeK-
TPOHHBIX HCTOYHMKOB MH(OPMALUHK, PEKOMEHIYETCs HCIOJB30BaTh CIEAYIOLIHE
VICTOYHUKH:

1. BBC «IOpaiit» - Pexxum goctyna: URL: https://urait.ru/

2. OBC «Jlauwy - Pexxum goctyna: URL: https:/e.lanbook.com

3. Bupeoxoctmar  «Youtube» -  Pexum  jmocryma: URL:
https://www.youtube.com

4. Caiir karanora Hay4HbIX XypHaJoB Poccuiickoii akanemun Hayk — Pe-
xum noctyna URL: https:/sciencejournals.ru/

11.4 Cospemennvie npogheccuonanvisie 6azvl OGHHBIX U UHPHOPMAYUOHHbIE
CHpasoyYHble cucmembl.

1. «IIumeBas MHKPOOHONOTHS. - Hoctyn CBOOOIHBIIA:
https:/sciencejournals.ru/journal/mikbio/

2.  «IIpuxnagHas GMOXMMHS M MHKpoGHoOnorus». — JloCTynm cBOGOAHBIIA:
https://sciencejournals.ru/journal/prikbio/

3.  «Muxonorus M  Quromaronorus». - JlocTym  CBOOOJHBIIA:

https://sciencejournals.ru/journal/mikfit/

CorJiacoBaHo:
3aB. oTZIETIOM
no 6ubnuoredHOMy

ye
06CITyXKMBAHHIO W Tapacosa B.1.




12. Mamepuanvho-mexnuueckoe odecneuenue OUCUUNIUHBL (MOOY).

VYyeOHble ayAUTOPUHU JJII TPOBEACHUS YU€OHBIX 3aHATUN OCHAILIEHBI 000pY-
JIOBaHUEM:
Memanka marautHas [13-6100
Mukpockomn 6uos. Mukmen-1
Hwutparomep
O6myyarens OBH-150
On. [nutka
AHanu3atop BJI. DJEKC
An-t KOK-2M
bans Bogsnas maoromectras [19-4300
. Becsr HR-200
10. uctumnsrop -4
11.Pedpakrometp
12.ColI-3M
13.Crepunuzatop naposoit CIIBA-75-1-HH
14. Tepmoctat TC 80
15.pH-meTp-mummuBosnsT™MeTp pH-410
16.Muxkpockon ounokynsapusii MUKME]I-1 B2-20
17. Xonomunsauxk Hopn
18.1entpudyra OITH-8
19.1Ixa¢ TICC-80
20.1llka¢d  BBITSDKHOM  JIE€MOHCTPAIlMOHHBIA  HAMOJNBHBIM  0e3  ciuBa
1050x650x2200 KE CM 2.03.1137
21.1kad ansa xpanenns mocyasl [IX-3 (Okonaitn)
22 1lIxad nnsa xpanenus xumpeaktuBoB (ILIX-2 (Dkomnaiin)
23.boxkc K12
24.]J1ocka pa3aenoyHas
25.Kamepa I'opsieBa
26.Kodemornka
27 .Jlamria HacTONbHAS
28.JIyna
29.Mukponpenapats! "baktepun, 6a3o0Bb1ii Habop" (250 cnaiinos)
30.Mukponpenapats! "KupotHas kietka" (12 crnaioB)
31.Mucka
32.HoxHHu1b!
33.I1lunner
34.1Tpubop nnsa onpenenenus yuct. OUM
35.Pa3HoBechl
36.Pe3uHoBbBIC IpyIIH
37.Cxainbrenb
38.Tepmometp
39.Yacwr mecounbie 1 MuH.
40.YCTpOUCTBO NJIsI TPOMBIBKH

CoNooGRwWNE



41.1lIxa¢ BBITSXKHOM 7151 XpaHEHUS

42.pH-metp OB-74

TEXHUYECKUMU CPEACTBAMU OOyUECHUS:

1. OBepxd3a-TIPOEKTOP

2. Komnwrotep ASUS H81 M-K Celeron G 1840 (cucteMHBbI# 6JI0K)

3. Dkpan LUMIEN Master Picture LMP-1000104, 203*203cm, 1:1

[ToMemeHust 1151 CaMOCTOSATEIIBEHON paOOThI OCHAIICHBI KOMITHIOTEPHOM TeX-
HUKOM:

MouuTop Samsung

Cucremnusiii 6510k Core 2 Duo E4400 (kimaBuatypa, MbIIIb)

Mpms Genius NetScroll

KnaBuarypa

[TpunTtep Canon LBP1120

CeteBoil GUIbTp

Komnerorep Celeron - 330

C BO3MOXKHOCTBIO MOJKIIOUEHUs K ceTu «HTepHeT» u obecnedeHbl JOCTYIIOM B
ANeKTpOoHHYI0 MH(popManmonnywo cpeny HXTHU. lomyckaercs 3ameHa o0opyio-
BaHMS €r0 BUPTYaJbHBIMU aHAJIOTAMH.

JIuueH3upoBaHHOE MPOTrpaMMHOE OOecCIiedYeHrne U CBOOOJIHO PacIpoCTpaHsi-
€MO€ MPOrpaMMHOE 00ECIEUEHHE, UCTIOIb3YEMOE B YUEOHOM IMPOIECCE IIPU OCBO-
CHUU TUCIUTLTAHEI «IluteBas MUKpOOHOIOTHS Y

1. Microsoft office

NoOok~owhE

13. Oopa3zosamenvHvle mexnoaocuu

KonmndecTBO 4YacoB 3aHATHH, TPOBOAMMBIX B HHTEPAKTHBHBIX (opmax B
y4aeOHOM mporiecce no aucuuruinHe «lTumeBas MUKpoOHOoIOTus» cocTaBiseT 12 d.

B npornecce ocBoeHust quctuiuivHabl «IluieBas MUKPOOHUOIOTHSY HUCIIOJb3Y-
I0TCS CIIEYIOIINE 00pa30BaTEIbHbIC TEXHOJIOTUU:

* TBOPUCCKHUE 3a/TaHUS;

* paboTa B MaJIbIX TPYIITIaXx;

* IUCKYCCHUS,

* CUCTEMBI JUCTAHIIMOHHOTO OOyYCHHUSI.
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