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PABOYAS IHNPOITPAMMA

ITo nucummmmne 51.0.24 « Mukpo6HOIOrUsy

Hanpapsnenne moarorosku 19.03.02 «ITpofyKThl MUTAHUS U3 PACTHTEIBHOTO CHIPSD
[Ipouns TexHonorus xneba, KOHAUTEPCKUX W MAKAPOHHBIX H3EHIA
KBanu¢ukanus BImyckHuKa Gakanasp

®opma obyuenus oyHas

DaKyabTeT TEXHOIOTHYECKHH

Kadenpa-paspaborunk paboueit mporpamMmbl 0611el XUMUK 1 GHOTEXHOIOTHH
Kypc, cemectp 3; 5

Yace! 3ayeTHbIe eJUHHULIBI

Jlexuun 18 0,5
ITpakTHyeckue 3aHATHS - 2

JlaGopaTopHble 3aHATHS 36 1,0
KoHTposb camocTosATeIbHOM paboTh! 27 0,75
CamocrosTenbHas pabora 36 1,0
@opma arrecrauuu: JK3aMeH 21 0,75
Bcero 144 4

HwxuHexamck, 2022 r.
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Paboyas mporpamma coctasiiena ¢ ydyetom TpeGoBanuii (esepasibHoro rocysap-
CTBEHHOT0 00pa30BaTe/ILHOTO CTAH/APTA BBICIIEr0 00pa3oBaHHus

(Ne_1041 ot 17.08.2020) no nanpasnenuio 19.03.02 «[IpogyKThl NUTAHUS U3 PACTH-
TENILHOIO ChIPbs» Ha OCHOBAaHMM yueOHOro rmiaHa Habopa oby4yarommxcs 2022 roja.

PaspaboTyuk nporpammsr:

3aB. kadenpoit HedTeXMMHUYECKOro CHHTE3a W P.3. ArzamoB

(10JIKHOCTB) (noanucl{ (®UO)

Pabouas mporpamma paccmotpena u ooGpena Ha 3acenanuu Kadeapbl oOLIei Xu-
MHH 1 OMOTEeXHONOTHH, IPOTOKO 0T 22 ampest 2022 r. Ne 8

3aB. kadenpoit oOuielt XUMUM ¥ GHOTEXHOIOTHH 5 /% JLU. Ar3zamoBa
(momKkHOCTB) (noamice) (PHO)




1. Ileau oceoenusn oucuuniunol

LensiMu OCBOCHUS AUCHUIUIUHBI «MHUKPOOUOJIOTHSY SIBISIIOTCS

a) ¢opMHpoBaHUE 3HAHHK 00 OCOOCHHOCTSX CTPOCHHUsI, NMUTAHHS, POCTa H
Pa3MHOXKEHUS MUKPOOPTaHU3MOB;

0) hopmupoBanue 3HaHUN 0 OMOXMMHUYECKUX MPOLIECCAX MUKPOOPTAHU3MOB,
BIIUSIIOIINX HA KaYECTBO U 0€30MaCHOCTh MPOYKTOB MUTAHUS;

B) 0Oy4YeHHE MHKPOOHMOJIOTHYECKUM METOJIaM KOHTPOJISA Pa3IUYHBIX OO0BEK-

TOB;
') PacCKphITUE CYIIHOCTH MPOIIECCOB 00pa30BaHUSI MUKPOOHBIX METa0OJINTOB
U UX MPAKTHYECKOTO UCIOJIb30BAHMS.

2. Mecmo oucyunaunvl (M00y1) 6 CmpyKmype 0CHOBHOU 00pa3osamens-
HOU nPOZpammol

Jucnumimaa «MuKpoOHOIOTHs» OTHOCHUTCS K o0s3aTenbHoi yactu OOII u
dbopmupyeT y 6akanaBpoB 10 HarpaiieHHO ToAroToBkU 19.03.02 «IIpoayKkThl mu-
TaHMS U3 PACTUTEIIBHOTO CHIPhs» HaOOp 3HAHMM, YMEHUH, HABHIKOB M KOMITCTCHITUH.

JIns yCHEenHoro OCBOCHMS JAUCHUIUIMHBI « MHUKpoOHOoTHsS» OakajaBp IO
HarnpaiieHU0 noarotoBku 19.03.02 «IIpoaykTel mUTaHUsS W3 PACTUTEIBHOIO ChI-
Pbsi» NOJKEH OCBOMTh MaTepUaIl MPEAIICCTBYIOIIUX JUCIIUILINH:

a. buonorus;

0. buoxumus;

B. OO011ast 1 HeOpraHuyecKasi XUMHs;
T. Oprannueckasi XuMusl.

Jucnumminaa «MuKpoOUoIoTus SIBIsSETCS MPEANIeCTBYIONEH U He00X0uMa
JUJISL YCIIEIITHOTO YCBOEHUS MOCHEAYIOIINUX TUCIUTLUINH:

a. [TuteBas MUKPOOHOIIOTHS;

6.  IIpousBoacTBeHHAas MpakTHKa (TIPEITUTIIIOMHAS PAKTUKA, B TOM YHCIIE
HAy4YHO-UCCIIeI0BaTEIbCKas paboTa);

B. [IpousBoaCTBEHHAs TPAKTHUKA (TPOEKTHO-TEXHOJIOTHYECKasi IPAKTUKA);

r TexHOMOoruss KOHAUTEPCKUX U3AEITUN;

hit TexHonoruss MaKapOHHBIX U3JICITUN;

e. TexuHomorus xneda u Xae000yI0UHBIX U3ICIIHH;

K. DU3MKO-XUMUYECKUE METOJIbI U OMOTEXHOJOTMYECKUE OCHOBBI OTpac-
JIN.

3HaHUs, TOJTYUYEHHbIC MPU U3YUYEHUM TUCHMIUIMHBI « MUKPOOHOIOTHS», MO-
I'yT OBITh MCIOJIb30BaHbl MIPU MPOXOXKJACHUU MPAKTUK U BBIMOJHEHUH BBIMTYCKHOMN
KBIM(PUKALIMOHHON pabOTHI.

3. Komnemenyuu u unouxamopwvt 00CMUNCEHUA KOMNemeHuuu ooy-
yaruwezocs, hopmupyemole 6 pe3yiomanie 0C60eHUA OUCUUNTIUHDL

Kox OIIK-2 Crocob6eH nmpuMeHITh OCHOBHBIE 3aKOHBI M METOJIBI MCCIICI0BA-
HUW €CTECTBEHHBIX HAYK JUIS PEIIeHU 3a/1a4 TPO(PEeCCHOHAEHOM NeITeTbHOCTH

OIIK-2.1 3HaeT OCHOBHBIE 3aKOHBI U METOJbI MCCJICIOBAHUNA €CTECTBEHHBIX
HAyK, UCTIOJb3YEMBIE VISl PEIIeHUs 3a7a9 B 00J1aCTH MPOU3BOACTBA MPOIYKTOB ITH-



TaHUS U3 PACTUTEIIBHOTO ChIPbS

OIIK-2.2 YMmeeT NpuUMEHSTh CTaHJIAPTHBIE METOJIUKN U3MEPEHHUS TTapaMETPOB
CBIPbsI, MOJy(haOpPUKATOB M TOTOBBIX MU3CIHKN MPU MPOU3BOACTBE IMPOJTYKTOB MHUTA-
HUS U3 PACTUTEIBLHOTO ChIPhS

OIIK-2.3 Bnaaeer HaBbIKaMU MPOBEACHUS UCCIIECIOBAHUM M aHaIM3a IOJIY-
YEHHBIX PE3YJIbTATOB IS PElIeHUs 3a7a4 B 00J1acTH MPOU3BOJICTBA MPOTYKTOB ITH-
TaHHS U3 PACTUTEIIBHOTO ChIPhS

B pe3ynomame oceoenusn oucuyuniunst 00y4aouuiica 001x4cen:

1) 3natsb:

a) poJIb MUKPOOPTraHW3MOB B IPUPOJE U KU3HH YETIOBEKA;

0) Mopdosnoruio, GU3NOIOTHIO U TEHETUKY MPOKAPUOT, IYKAPUOT, BUPYCOB,
0akTeprodaros;

B) OCOOCHHOCTH MUTAHUS, PA3MHOXKEHUS, YCIOBUS KyJIbTUBUPOBAHUS MUKPO-
OpPraHM3MOB, BJIMSHUE Ha HUX BHEIIHUX (PAKTOPOB C LIEJIbIO YIPABICHUS UX KU3HE-
NEATEIbHOCTBIO;

I') MUKPOOPTaHU3MbI, UCIIOJIb3yEMbIE B MUIIEBBIX TEXHOJIOTHSAX METO/bl MHUK-
POOMOJIOTHYECKOTO U CAHUTAPHO-TUTUEHUUYECKOTO KOHTPOJIA HA NPEANPUITUIX OT-
pacinu;

2) YMeTh:

a) MOJIb30BaThCS YUEOHOM, CIIPaBOYHOM, CTIEIMAIbHON U MEPUOUYECKON -
TEepaTypou;

0) npoBOUTH MOp(doTOTHUECKUNA, (PUZNOTOTUUECKUN U TEHETUUECKUN aHaln3
MHUKpPOOPTaHU3MOB C ITOMOIIIbIO COBPEMEHHBIX METOJIOB;

0) mpemiaraTh MyTH U CHOCOOBI MHTEHCU(DHKALMK MPOLIECCOB MUKPOOHOTO
CHUHTE3a Ha OCHOBE 3HAHUN 0COOEHHOCTEN MUKPOOPTaHU3MOB-IIPOIYLIEHTOB;

') IPOBOJUTH CAaHUTAPHO-MUKPOOUOIOTHUECKUI KOHTPOJb ChIPhs, 000pya0-
BaHUs, TOTOBOM MPOAYKLIUU;

3) Bnanets:

a) TEXHUKOW aHaJIu3a KyJbTyp OaKkTepuil u TpuboB;

0) MeTo1aMU KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB, BBISIBIICHUS U YUY€Ta UX B
MUIIEBBIX MPOIYKTAX;

B) METOJIOJIOTHEN IJIAaHUPOBAHUS W IMPOBEICHUS MUKPOOHUOIOTMYECKUX HC-
CJIe/IOBaHUM Pa3IMYHBIX OOBEKTOB.



4. Cmpykmypa u cooeprcanue oucuyunaunvt «Muxkpooduonozusn»
O6m1ast Tpy10EMKOCTh TUCIMIUIMHBI COCTABIISICT 4 3a4eTHBIX enuHull, 144 qacos.

Bupsl yaeOHOH paboTHI (B 9acax) OreHOYHBIC
cpencTBa I
Ne Paznen Ceme- N TaGopa- FIPOBEACHIA
n/m JUCLUTUINHBI CTp Jlexuus paKTHiccKue abopa KCP CPC TeKyIeH H
3aHATHS TOPHBIE MIPOMEXKY-
TOYHOHI
aTTecTalyu
1 2 3 4 5 6 7 8 9
Ilenu u 3anaun Jlaboparopnas
MHUKpPOOHOJIOTHH, pabora
1 | Heropus eé 5 2 8 5 7
pa3BUTHSL.
Knaccudukarus
MHKPOOPTaHH3MOB
Mopdodonorus JlabopaTopras
o | MpOKapHOT 1 5 4 8 5 7 paboTta
9yKapHoT. Bupycsl
u Oakrepuodaru
Crpoenue Jlaboparopnas
3 MHUKpPOOHOI 5 4 8 5 7 pabora
kieTky. Iluranue
MHKpPOOPIaHH3MOB
KynbTuBupoBanue Jlaboparopnas
U pOCT pabora
4. | MUKPOOPTaHU3MOB. 5 4 12 5 7
OOMeH BeIECTB
MHKPOOPTaHH3MOB
I'eneruxa Komnoxsuym
5 | MHKPOOPTaHH3MOB. 5 4 i 7 8
DKoJorus
MHKPOOTPaHH3MOB
Hroro no cemectpy 5 18 36 27 36 (321;3::1)Men
®dopma arrecTanuu Oxzamen (274.)

5. Cooepircanue NeKYUOHHBIX 3AHAMUI O Memam C yKazaHueM Qopmupy-

€MBIX KOMIIETEHIINHN

Ne Pa3)1e.11 AUCHHUIIIIMHBbI Yacepl | Tema JICKIIMOHHO- KpaTlcoe coaep- I/IH}II/IKaTOpr
ro 3aHATHUA JKaHHUue JOCTHKECHUSA
KOMIICTCHIIMU

1 2 3 4 S 6
1 enu u 3anaun 2 CraHOBJICHNE U POJIb Muxpobnomorus Kaxk OIlK-2.1
MHUKPOOHOJIOTHH, UCTOPHUS MHUKPOOHOJIOTHH KaK Hayka. Ee 00beKTHI 1 OIlK-2.2
e€ pa3BUTHSL. Haykd. [IpuHIHITED METOJIBI. OIlK-2.3

Knaccngukarms KJIacCU(UKAITUT
MHKPOOPTaHH3MOB MHUKpPOOPTraHH3MOB
2 | Mopdonorus mpokapuoT u 4 Ctpoenue Mopdomorus u OIlK-2.1
3yKapuoT. Bupycs! u IIPOKAPUOTUYECKUX U YJIBTPaCTPyKTypa OIIK-2.2
OakTeprodaru JYKapUOTHUUECKUX KJIETOK OaKTepuii. OIIK-2.3
MHUKpPOOPIaHH3MOB. Mopdomnorus u
Bupycsl n ux otinums CHCTEMaTHKa
OT KJICTOYHBIX 9YKapHUOTHBIX
OpraHU3MOB MHUKpPOOPTIaHH3MOB U
BHPYCOB.

3 Crpoenne MUKpOOHOM 4 Crpoenne u pyHKINH [Mutanne OIlK-2.1
kietku. [Iutanue OCHOBHBIX OpraHesI MHKPOOPTaHU3MOB. OIIK-2.2
MHKPOOPTaHU3MOB MIPOKAPHOTHICCKHON IIpeBpaineHue OIIK-2.3




KJIeTKH. THUIIbI TUTaHUS
MUKPOOPraHnu3MoB

MHUKpPOOPTaHU3MaMU
COeIMHEHUH yriiepoJa.
IIpeBpaienue
MHKPOOPTaHN3MaMH
COEIMHEHHH a30Ta.
duxcanusa
MOJIEKYJISIPHOTO a30Ta
aTMocdepsl
MHUKpPOOPTaHU3MaMH.
MHuUKpOOHOIOTHYECKHUE
IpeBpalleHHs
COCJIUHECHUII CEpBl,
docdopa, xenesa

4 KynstusupoBanue u poct IIpuHUMIBI U METOABL Metabonuzm OIlK-2.1
MHUKpoopranu3smMoB. OOMeH KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB. OIlK-2.2
BEIIIECTB MUKPOOPTaHU3MOB. Poct u pazMHOXeHHE OIlK-2.3
MHKpPOOPTaHI3MOB KoHCTpYKTHBHBIH U MHKpPOOPTaHI3MOB
SHEPreTUIeCKHi 0OMeH [Ipespammenne
B MUKPOOHBIX KIIETKaX MHUKpPOOPTaHM3MaMHU
PacTUTENBEHOTO CHIPHS
(bnoxoHBepcHs)
5 I'enetuka I'eneruka u cenexuus 'eneruka OIIK-2.1
MHKpPOOPTaHU3MOB. MHKpPOOPTaHU3MOB. MHKpPOOPTaHH3MOB. OIIK-2.2
Oxonorus Pacnpoctpanenue MHuKpoOpraHu3Msl U OIlK-2.3
MHUKPOOTPAHU3MOB MHUKPOOPTaHU3MOB B OKpYy>KaroIlas cpeaa.
IIpUpOJE. MuKpoOpraHu3Mbl
HOYBBI U UX
cooO1ecTna.
DKooruyeckue

0COOCHHOCTH Pa3BUTHSA
MHUKPOOHBIX COO0IIECTB
TTOYBHL.
Bnusinue
AHTPOITOTEHHBIX
(akTopoB Ha
MHUKpPOOHOE
COO0O0IIIECTBO MOYBHI.
BzaumoneiictBue
MHUKPOOPIaHH3MOB U
pacteHuit
MuxkpobHsie
3eMJICyI00pPHUTEIBHEIC
OmonpenapaThl H UX
HCIIONIE30BaHUE B
CEITCKOM XO3SHCTBE.
IIpumenenue
MHUKpPOOPTIaHH3MOB U
MHKPOOHBIX
OmonpenapaToB s
06OpBHOBI C OOJIE3HIMU U
BPEIUTEIISIMH
CEJbCKOXO035IMCTBEHHBIX
pacTeHuii

6. Coodeprcanue npaKkmuyecKux/CeMuHapCcKux 3aHAmuIl

[IpoBeneHre NPAKTHUECKUX/CEMUHAPCKUX 3aHATHA HE MPEIyCMOTPEHO

y4eOHBIM IUIAHOM




7. Cooepotcanue nadopamopHvIX 3aHAMULL

Llens mpoBeneHust JaOOPATOPHBIX pabOT HAYYUTH CTYJIEHTOB MPUMEHSTH
CTaHJapTHbIE METOJUKHU MPOBEACHUS MUKPOOMOJIOTUYECKUX HUCCIEIOBAaHUN pacTH-
TEJIBHOTO CBHIPhSl U MHTEPIPETUPOBATH PE3YJIbTATH OMOJOTUYECKUX IKCIIEPUMEHTOB.

JlaGopatopHbie pabOTHI IPOBOJSTCS B MIOMEIICHUH YueOHOM abopartopun A-422.

Ne [ Pazpgen nucuunim- | Yacol |HaumenoBanue j1aboparopnoii | MHaukartopsl 1ocTH-
n/n HbI padoThI JKEHHM Sl KOMIIeTeHIMHU
1 Hemwn n 3amaun IIpaBuia paboTsI B OIlK-2.1
MHUKPOOHOJIOTHH, UCTOPHS MHKPOOHOIOTHIECKOi T1abopaTopuu. OIlK-2.2
e¢ pa3BUTHSL. 8 MeTo/pl CTEpHIIM3aLNH J1a00paTOPHON OIIK-2.3
Knaccudukanus TIOCY/IBI M TIMTATENIbHBIX Cpell,
MHKpPOOPI'aHH3MOB KJaccU(UKaIys NUTATENbHBIX CPel.
2 Mopdomnorus MpoKapuoT YcTpoiicTBO CBETOBOTO MUKPOCKOIIA. OIlK-2.1
U 3yKapuoT. Bupycel u IIpenapart "pa3naBieHHas kamis'", OIIK-2.2
bakrepuodaru 8 "BUCsUas Kars'". OIlK-2.3
IIpurorosienue Ma3ka u €ro
okpatrBanue. Mopdosorust
OaKTepuii.
3 CrpoeHrie MUKpOOHOM Oxkpacka 6akrepuit mo merony ['pama OIlK-2.1
kietku. [luranue 8 OIlK-2.2
MHKPOOPTaHI3MOB OIlK-2.3
4 KynbsTuBupoBanue u poct Muxkpodiiopa Bo3ayxa u ero OIlK-2.1
MHUKpPOOPTaHU3MOB. CaHUTaPHO-MUKPOOHOIOTHIeCKHUN OIlK-2.2
OOMeH BeIECTB 12 KOHTPOITb. OIlIK-2.3
MHUKpPOOPIaHU3MOB UyBCTBUTENBHOCTD OAKTEPUH K aHTH-
OMOTHKAM.
5 T'eneruka -
MHKpPOOPIaHU3MOB.
DKoJorus
MHKpPOOTPaHH3MOB
8. Camocmoamenvuaa paboma
Ne Tembl, BLIHOCUMBbIE HA Yacsl ®opma CPC NuaukaTopsl 10CTH-
1/l | CAaMOCTOSITEIbLHYIO PadoTy JKeHHMSI KOMIIeTeH MU
1 [Ipeamer u 3agauu AUCHUTIIMHBI MHOJArOTOBKA K OIlK-2.1
"Muxpobuomnorus". OCHOBHEIE nabopaTopHoii padoTe, OIIK-2.2
HaTIpaBJICHUS Pa3BUTHS 7 popadoTKa JISKIHOHHOTO OIIK-2.3
COBPEMEHHON MHUKPOOHOIOTHHI Marepuala, npopadoTka
TEOPETHYECKOro MaTepuaa
2 Mopdonorust MUKpOOPTaHU3MOB MOJITOTOBKA K KOHTPOJIbHOM OIlK-2.1
7 pabote, MOATOTOBKA K OIlIK-2.2
nabopatopHoit pabote OIIK-2.3
3 CrpoeHre MUKPOOHOW KICTKH MOATOTOBKA K OIlK-2.1
nabopatopHoit padore, OIIK-2.2
7 popaboTKa JIEKIMOHHOTO OIlK-2.3
Marepuana, mpopaboTka
TEOPETHYECKOro Marepuaia
4 MukpoOHBII METa00TU3M. TOJTrOTOBKA K OIlK-2.1
Du3MOI0rUsi MUKPOOPTaHU3MOB. JabopaTopHoii padore, OIlK-2.2
BHOXUMHYECKUE MTPOIECCHI popaboOTKa JCKIUOHHOTO OIIK-2.3
MHUKpoopranu3mMoB. CaHUTapHO- 7 MaTepHana, mpopaboTka
NOKa3aTeJIbHbIe TEOPETHYECKOTo MaTepuaia
MHUKpPOOPIaHU3MbI U KOHTPOJIb
00BEKTOB OKPY’KAIOIEH CpesIbl.
5 Bnusaue ycnosuil okpyxaromien IIOATOTOBKA K KOJUIOKBUYMY, OIlK-2.1
cpebl Ha XKU3HEAESITeIbHOCTD 8 popaboOTKa JICKIIUOHHOTO OIIK-2.2
MUKPOOPTaHH3MOB. MaTepuana OIlK-2.3




8.1 Konmpoab camocmoamenvHoil padomaul

Ne TeMbl, BLIHOCMMbIE HA Yacwpl ®opma KCP NuaukaTopsl 10CTH-
n/n CaMOCTOATECJILHYIO paﬁoTy JKCHHUA KOMIICTCHIIMH

1 IIpeamer u 3a1auu AUCUUIIIIMHBI OIIpOC, IIPUEM OIIK-2.1

«Muxpobuonorus». OCHOBHbIE 5 71ab0paTopHON paboThI OIIK-2.2

HaTpaBJIeHUs Pa3BUTHS OIIK-2.3
COBPEMEHHON MUKPOOUOJIOTHH.

2 Mopdosorus MUKpOOpPraHu3MoB npueM J1abopaTopHOit OIIK-2.1

5 paboThI OIlK-2.2

OIIK-2.3

3 CrpoeHne MUKPOOHOH KIIETKH ornpoc, IpueM OIIK-2.1

5 nmabopaTopHOH pabOTHI OIlK-2.2

OIIK-2.3

4 MuxpoOHBI METa00TH3M. oTpoc, IIpreM OIlK-2.1

OI3HONOTHS MEKPOOPTaHH3MOB. nmabopaTopHOH pabOTHI OIlK-2.2

Broxummgeckue mporecch OIlK-2.3

MHUKpOoOprann3MoB. CaHuTapHO- 5
MOKa3aTeIbHbIC

MHUKpPOOPTaHU3MbI U KOHTPOJIb
00BEKTOB OKPY)KAIOIEH CPeIbl.

5 Buusinue ycnoBuii okpyskaromeit OIpocC, IPUEM KOJUIOKBHYMA OIlK-2.1

Cpebl Ha KU3HEACSITeIbHOCTD 7 OIlK-2.2

MHUKPOOPTaHH3MOB. OIIK-2.3

9. Hcnonv3oseanue peiitmunz060u Cucnemsl OUeHKU 3HAHU

[Ipu oneHke pe3yabTaTOB IEATEIbHOCTH O0OYYAOIIUXCS B paMKaxX JAWCLIUILIN-
Hbl «MHKpPOOHOJIOTUS» UCIOJIb3YETCSl PEUTUHIOBasi cucreMa. PelTHHroBas oleHka
(dopMHpyeTCsS Ha OCHOBAaHMU TEKYIIEr0 M MPOMEXKYTOYHOTO KOHTpoJisi. Makcu-
MajJbHOE U MUHUMAJIbHOE KOJIMYECTBO OAJIOB MO Pa3IMYHBIM BHJlaM y4eOHOU pa-
00Tl onucaHo B «llonoxeHnun o OAIITBHO-PEUTUHIOBON CHUCTEME OLIEHKH 3HAHUM
CTYJEHTOB U o0ecrieueHus kauectsa yueOHoro npoueccay @PI'bOY BO «kKHUTVY ».

[Ipy M3y4eHUM TUCLUMIUIMHBI IPEIyCMaTPUBACTCS YK3aMEH, BBIIOJHEHUE Je-
BATHU J1a0OpPATOPHBIX pabOT. 3a 3TU KOHTPOJIbHBIE TOUYKU CTYACHT MOKET MOIYUHUTh
MHUHHMAaJIbHOE U MAaKCUMAJIbHOE KOJIMYECTBO 0aJiIoB (CM. TaOJIHITY).

3a HK3aMeH CTYACHT MOXET MOJTYyYUTh MUHUMYM 24 6anna u makcumyMm — 40
0aJIoB.

Ouyenounwvle cpeocmea Kon-60 Min, oannoe Max, oanr106
Jlabopamopnasa paboma 9 36 60
IK3amen 1 24 40
Hmozo: 60 100

10. Ouenounvie cpeocmea 0141 meKyuie20 KOHMpPOs ycneeaemocmu, npo-
MeNHCYMOUHOU ammecmayuu o UMmo2am 0C60€HUA OUCUUNTIUHDL

OueHoYHbIE CpelicTBa JIA MPOBEICHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
MIPOMEKYTOUHOM aTTecTaly 00y4JaroIMnXCcs U UTOTOBOM (roCyapCTBEHHOM UTOTO-
BOM) aTTeCTallud pa3pabaThIBAIOTCS COTJIACHO MOJIOkKEHHI0 0 DOHIAaX OIEHOYHBIX
CPEJCTB, pacCMaTPUBAIOTCS KaK COCTaBHAasl 4acTh pabodeil mporpammbl U ohopm-
JISIFOTCSL OTACIBHBIM JJOKYMEHTOM.



11. Hnghopmauuonno-memoouueckoe obecneuenue OUCUUNIUHbBL

11.1. Ocnoenan numepamypa

[Ipu u3ydyeHun AUCHUIUIMHBI « MUKpOOHOJIOTHS» B KauyeCTBE OCHOBHBIX HC-
TOYHMKOB MH(GOPMAIIMKM PEKOMEH]TYETCsl UICII0JIb30BaTh CIEIYIONIYIO JIUTEPaATypy.

OCHOBHBIE MCTOYHUKH MH(OPMAIIUU

KoJs1-Bo 3Kk3.

1. Hetpycos, A. 1. MukpoOuosiorusi: Teopus U IpaKkTHKa B
2 4. Yactp 2 [DneKTpoHHBIN pecypc]: yueOHHK sl BY30B /
A. U. Herpycos, U. b. KotoBa. — Mockaa : FOpaiit, 2020.
— 332 ¢. — Pexum mocryma: https://urait.ru/bcode/451769,
1o napoJto. - 9bC «¥Opaiy.

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

nocJse peructpanuu [P—agpecon
HXTU

2. Herpycos, A. 1. MukpoOuoorusi: Teopusi ¥ MpaKkTHUKa B
2 4. Yacte 1 [DnekTpoHHBINH pecypc]: y4eOHUK 1)1 BY30B /
A. U. Herpycos, U. b. KoroBa. — Mocksa : U3naTenbcTBo
Opaiit, 2020. 315 «c. Pexxum  pocryna:
https://urait.ru/bcode/450147, o napoutto. - ObC «tOpai».

OBbC «Opaiit»
https://urait.ru/bcode/450147
Joctyn ¢ 11000# TOUKH UHTEPHET

nociie peructpanuu [P—aapecon
HXTU

3. Caxapoga, O. B. O6mias MmukpoOuoorust U o01as caHu-
TapHass MUKPOOHONOTHs [DIEKTPOHHBIM pecypc]: yueOHoe
nocobue / O. B. Caxapoma, T. I'. CaxapoBa. — 2-¢ u3n.,
ucnp. — Cankt-IlerepOypr : Jlanp, 2019. — 224 c. - Pexxum
nocryna: https://e.lanbook.com/book/123667, — mo mapo-
mo. - ObC «Jlanby.

OBC «Jlanb»
https://e.lanbook.com/book/123667
Hoctyn ¢ n1000¥ TOYKH UHTEPHET
nocie peructpauuu [P—anpecos
HXTHU

11.2. /lonoanumenvhana numepamypa

B kauectBe JOITOJIHUTCIIBHBIX MCTOYHHUKOB HH(bOpMa]_II/II/I PCKOMCHAYCTCA HUC-

M10JIb30BaTh CJIEIYIOUIYIO JIUTEPATYypy:

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

Koi-Bo 3k3.

1. O6mas MukpoOuosnorus. Yuebnoe nocodue (s CTyAEH-
TOB BBICHIMX Y4€OHBIX 3aBEACHMI MO crenuanbHOCTH «buo-
TEXHOJIOTHs») : yueObHoe nmocodue / H. H. MapteiHenko, A.
C. Kansipun, JI. A. UBanos, C. H. byroB. — Mocksa :
MI'VIIIL, 2016. 92 . Pexum  pmocryma:
https://e.lanbook.com/book/163722, — mo maposmo. - ObC
«Jlanpy.

9BbC «Jlaab)»
https://e.lanbook.com/book/163722.
Hoctyn ¢ 11060# TOYKH UHTEPHET
nocyue peructpauu [P—anpecos
HXTHU

2. Crpenpunk, H. B. IlpuroroBneHue (QHUKCHPOBaHHBIX
OKpAILLIEHHBIX MPENapaToB MHUKPOOPTraHU3MOB [DIEKTPOH-
HeIil pecypc] / H. B. Ctpenbunk. — Omck : Omckuit TAY,
2020. 2 c. - Pexum JOCTYyTIa:
https://e.lanbook.com/book/153580, — mo mapomto. - DBC
«JIaHpy.

OBbC «Jlaap»
https://e.lanbook.com/book/153580.
Hoctyn ¢ 110060 TOYKH UHTEPHET

nociie perucrpaunu IP—anpecos
HXTHU

3. Boep, . B. Mukpob6uonorus: 1abopaTopHbIi IPaKTUKYM
C DJIEMEHTaMM HCCJIEI0BATEeNIbCKOH PadOoThl [DIEeKTPOHHBIN
pecypc]: yueOHoe mocobue / U. B. boep. - KpacHosipck
Kpacl’'AY, 2017. 56 c. Pexxnum  pocryna:
https://e.lanbook.com/book/186998, — mo mapomto. - DBC
«JIaHbBY.

9BC «JIaap»
https://e.lanbook.com/book/186998.

:|docTyn ¢ m000H TOYKM HHTEPHET

rocJie
HXTH

peructpauuu  [P—aapecos

11.3. dnexmponnvie ucmoynuku uHgopmayuu
[Ipu m3ydeHun auCHUIIIUHBI «MHUKPOOHOIOTHS» B KaueCTBE DJIEKTPOHHBIX
VMCTOYHUKOB MH(POPMAIINH, PEKOMEHYETCS HCTIOIB30BaTh CIEAYIOIINE NCTOYHUKU:



https://urait.ru/bcode/451769
https://urait.ru/bcode/451769
https://urait.ru/bcode/450147
https://urait.ru/bcode/450147
https://e.lanbook.com/book/123667
https://e.lanbook.com/book/123667
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/book/153580.

L S ===

1. OBC «IOpaiit» - Pexxum noctyna: URL: https:/urait.ru/

2. OBC «Jlanb» - Pesxum moctyna: URL: https:/e.lanbook.com

3. Buneoxoctunr «Youtubey - Peskum goctyma: URL: https:/www.youtube.com

4. Calit xatanora Hay4HbIX JKypHaloB Poccuiickoif akajgemuu Hayk — Pexum
noctyna URL: https:/sciencejournals.ru/

11.4  Cospemennvie  npogpeccuonanvuvie  6azpt  OAHHBIX U
UHOPMAYUOHHbIE CNPABOYHbIE CUCHEMbL.

1. «MukpoGHoNOrHs». - Hoctyn CBOOOHBIM:
https://sciencejournals.ru/journal/mikbio/

2. «IlpuxnagHas Ouoxumusi W MuKpobuonorus». — JlocTym CBOOOXHBIMH:
https://sciencejournals.ru/journal/prikbio/

3. «Muxkomnorus " (buTONaTONOTUS. - Hoctyn CBOOOIHBIH:

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

CornacoBaHo:
3aB. OTZeNIOM
no 6ubnuoreyHoMy s
00CITy>KHBaHHIO V i Tapacosa B.S1.

&
=




12. Mamepuanvno-mexnuueckoe odecneuenue OUCYUNIUHBL (MOOY1).

VYyeOHble ayAUTOPUHU JJII TPOBEACHUS YU€OHBIX 3aHATUN OCHAILIEHBI 000pY-
JIOBaHUEM:
Memanka marautHas [13-6100
Mukpockomn 6uos. Mukmen-1
Hwutparomep
O6myyarens OBH-150
On. [lnutka
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  JI€MOHCTPAIIMOHHBIN  HAMOJBHBIA 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 HacTOJIbHAS
28.JIyna
29.Muxkponpenapatsl "baktepun, 6a30Bb1il 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.YCcTpOoHCTBO 7151 TPOMBIBKH

CoNooGRwWNE



41.1lIxad BBITSKHOM 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 CAaMOCTOSATEIIBHON pabOThI OCHAIEHBI KOMITBIOTEPHON 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 BO3MOKHOCTBIO TOJKIIOUEHUs K ceTu «HTepHeT» u obecnedeHbl JOCTYIIOM B
aneKkTpoHHYy0 MHpopmanmonnyw cpexy HXTU. Jlomyckaercs 3ameHa oOopyo-
BaHMS €r0 BUPTYaJbHBIMU aHAJIOTAMH.

JIuueH3upoBaHHOE MPOTrpaMMHOE OOecCIiedYeHrne U CBOOOJIHO PacIpoCTpaHsi-
€MO€ MPOrpaMMHOE 00ECIEUEHHE, UCTIOIb3YEMOE B YUEOHOM IMPOIECCE IIPU OCBO-
CHUU JUCIUTUTAHBI « MUKPOOHOIIOTHS»:

1. Microsoft office

NoOok~owhE

13. Oopa3zosamenvHvle mexnoaocuu

KonmndecTBO 4YacoB 3aHATHH, TPOBOAMMBIX B HHTEPAKTHBHBIX (opmax B
y4eOHOM Tpoliecce Mo IucHuIumHe «MuKpoOnonorusy» coctapiser 12 d.

B npornecce ocBoeHust AUCHUIUIMHBI « MUKPOOUOIOTHS» UCIOJIB3YIOTCS Clle-
Tyrome o0pa3oBaTeIbHbIE TEXHOIOTHUH:

* TBOPUCCKHUE 3a/TaHUS;

* paboTa B MaJIbIX TPYIITIaXx;

* IUCKYCCHUS,

* CUCTEMBbI JUCTAHITMOHHOTO O0yUYEHUSI.
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