[loKyMeHT NoANucaH NpoCToit 3NeKTPOHHOM NOANMUCHI0

NHbopmaumsa o Bnagenbue:
®UO: Wnutnkosa Ages
JlomKHOCTb: ;/
[Nara nopnyffdtis: B
yHl/IKaﬂbeI ik
fcd01ecb1f

‘ 1:575 "" “

nga BacunbesHa

mm > 1MHHI/ICTEPCTBO CEJBbCKOTO X03ANCTBA POCCUICKOMN ®EJIEPAIIAA

TBEHHOE BIOJDKETHOE OFPA3OBATEJIFPHOE YUPEXXJEHWE BEICIITEI'O OFPA30OBAHMA

adlz&i‘@@éﬂﬂcmm 'OCYJIAPCTBEHHBIN ATPAPHBII YHUBEPCHUTET —

MCXA nmenn K. A. TUMUPSA3EBA»
(®I'bOY BO PI'AY - MCXA umenu K. A. Tumupszesa)

HHCcTuTyT ArpoOHOTEXHOIOTHA

Kacdepa MUKpPOGHOIOTHI 1 HMMYHOIIOTHH -

VTBEPXJIAIO: -
N.o. zmpeKTopa I/IHCTI/ITyTa
anG6PIOTeXHOJIOFHH

“)

U_[I/ITI/IKOBaAB.
5’ B pz 2025 r.

PABOYAA ITPOT'PAMMA JIMCIHUII/IMHBI
b1.B.01.07 «OcHOBBI MUKPOOHOI OGMOTEXHOJIOT U

JUTS TOATOTOBKK OaKaJIaBpoOB

dI'OC BO

Hanpasnenue: 19.03.01 «buorexnomorus»

Hanpasnennocts (nmpoduiis): BHOTEXHOMOTUS U MOJIEKY I pHAst OMOJIOTHS

Kypc 4

Cemectp 8

dopma 00yUeHHs OUHAs

I'onx mauana noarorosku 2025

Mockaa, 2025



Pazpaborunku ct. npen. J[.B. CHerupes
«08y mrons 2025y

K.0.H., J:[OL[%MT‘CeHHHKaﬂ
«08» nrons 20251
Al

~

Penienzent 1.0.H. mpodeccop JI.B. MocrHa
«09» nrons 2025 r. [/ /
(e

|
[Tporpamma cocraeneHa B cootBercTBan ¢ TpedoBanusmMu OI'OC BO, OIIOIL, npo-
(peccHOHANMBHOTO CTaHAAPTA W Y4eOHOrO IIaHA TO HAMpPABJICHUIO TMOATOTOBKH
19.03.01 buorexnomorust, mpoTokoa Ne 7 ot 06 uronst 2025 r

[TporpamMma oOcCy>kaeHa Ha 3acefaHuu Kadeapbl MUKPOOHOIOTMA U UMMYHOJIOTHH,
mpoTokoJt No 7 ot 16 utonst 2025 r.

3aBenyroumii kadeapoi

MukpoOrOJIOTHH ¥ IMMYHOJIOTAX 1.6.1., nouent A. B. Kganos
«16» uronst 2025 1.
CornacoBano: %/ [
[Ipencenarens yueOHO-METOAUUECKONH KOMUCCHH
MHCTUTYTa ArpoOMOTEXHOIOTUI 1.C.-X.H., mpodeccop A.B. Illutukora

«20» uroHda %jg;/ J
= Kf”//////ﬂ// —

H.o. 3aBeayromero ;
BBINTyCKaroIeh kadeapoi

buorexnonoruu J.c.-X.H., npodeccop EA. Beprukopa
«16» utons 2025 . (77 %
/ C

N

Hupexrop LIHb Bep6Gepos I1.A.
«20» wrons 2025 .

U/ﬁyz,f Penborer ]
% F o




Conepxanue

1 IIEJIM OCBOEHUSA AU CIITUITJINHBI 7
2 MECTO JUCHUIIJIUHBI B YYEBHOM NPOLECCE 7

3. NEPEYEHb ILUTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA II0 AUCHUILIMHE Bb1.B.01.07
«OCHOBbI MMHMKPOBHOU BHOTEXHOJIOI'MW», COOTHECEHHBIX C IUVIAHUPYEMBIMH

PE3YJBTATAMH OCBOEHUS OBPA3OBATEJIBLHOM ITIPOT'PAMMBI 9

4. CTPYKTYPA U COJAEP KAHUE JUCITUIIJINHBI 9
4.1 PACIIPEAEJIEHUE TPYJIOEMKOCTH TUCITMIUIMHEI 51.B.01.07 « OCHOBE MUKPOEHOM BUOTEXHOJIOI U [TO
BUITAM PABOT ...ttt et 9
4.3 COJIEPKAHUE IIPAKTHUYECKHUX 3AHSITHI 1 KOHTPOJIBHBLIX MEPOITPHASITHI ... 21
4 .4 TIEPEYEHB BOITPOCOB JIJISI CAMOCTOSTEJILHOI'O U3VUEHH S MTUCLIMIUIMHEI B1.B.01.07 «OCHOBBI MUKPOEHOM
BUOTEXHOTIOTHIFIY ..o e e e e e et et e e e et et 25
5. OBPA3BOBATEJIBEHBIE TEXHOTIOTHIHL.........ooiiiie e e et 27

6. TEKYHJI/II7I KOHTPOJIb YCIOEBAEMOCTHA H HPOMEXCYTOHHAH ATTECTAIIAA IO UTOTAM

OCBOEHMA JMCIIHAIIJIMHBI B1.B.01.07 «OCHOBbBI MUKPOBHOU BUOTEXHOJIOT N> ............... 29
6.1. TUITOBLIE KOHTPOJILHBIE 3ATAHUS WIHM MHBIE MATEPHAJIBLL, HEOEXOUMBIE JIJISI OITEHKU 3HAHWN, VMEHUN 1
HABBIKOB U (MITH) OTIBITA ESITEIBHOCTH ... e e 29
6.2 TIPUMEPHBIA ITIEPEYEHE BOITPOCOB K 3AUETY 10 JJUCIIUIUIMHE B1.B.01.07 «OCHOBEI MUKPOEHOM
BUOTEXHOTIOTHIFIY ..o e e e e e et et e e e et et 35
6.3 OIIMCAHUE ITOKA3ATEJIEM U KPUTEPUEB KOHTPOJISI VCIIEBAEMOCTH, OITMCAHME ITTIKAJI OLIEHUBAHHS ....... 36
6.3.1 OLIEHOYHBIE CPEJICTBA TEKVII[ET'O KOHTPOJISI VCIIEBAEMOCTH.......oviiiiiie e 36

7. YU EBHO-METOAUYECKOE U HH®OOPMAIIMOHHOE OBECIIEYEHME JUCHUAILIUHHL........... 37
7.1 OCHOBHAST TIIMTEPATYPA ........ooiiiiiiii ettt 37
7.2 JOTMOJTHUTEIBHAS JIMTEPATYPA ...t 37
7.3 METOTNYECKHUE YKASAHUS, PEKOMEHJAIIAY H JPYTHE MATEPHAJIBI K 3AHSATHSIM ...........c.ooooovne 38

8. NEPEYEHDL PECYPCOB I/IH(I)OPMAIII/IOHHO-TEJIEKOMMYHI/IKAIII/IOHHOFI CETH

«AHTEPHET», HEOBXO/JHUMBbIX JJ4 OCBOEHUA JTUCIIUIIJINHBI 38
8.1 BA3KI JAHHBIX, THOOPMAITTOHHO-CIIPABOYHBIE I IIOUCKOBBIE CHCTEMBDL................ccoiiiveeee. 38

9 OIIMCAHHUE MATEPUAJIBHO-TEXHUYECKOM BA3BLI, HEOBXO):[I/IMOI7I A

OCYHECTBJIEHHA OBPA3OBATEJBHOI'O MPOIECCA ITO AU CIHHUIIJIMHE 39

9.1 MY3EMHBIE IITAMMBI MUKPOOPTAHU3MOB 41

10. METOAUMYECKHE PEKOMEHJAIIUA CTYAEHTAM 11O OCBOEHUIO JUCIHHUAILJIUHHL........... 41
10.1. BUABLI ¥ ®OPMBI OTPABOTKM ITPOITYIIEHHBIX BAHSTTHI ..ottt 42

11 METOAUYECKHUE PEKOMEHJAIINA IMMPEMNOJABATEJIAM IO OPTAHU3AIIMA OBYUYEHHA 11O

JAACIHUAUILIAHE 42

12 OCOBEHHOCTH PEAJMN3AIIMA JUCIHUIIMHBI JJs1 HWHBAJIWAOB MW JIMI C

OI'PAHUYEHHBIMHA BO3SMOXHOCTAMMH 310POBbA 42




AHHOTAIUSA

paboueit mporpammbl auctuiuiuabl 51.B.01.07 «OcHOBbI MUKPOOHOU OMOTEX-
HOJIOTWW 7Sl NOJArOTOBKM Oakanaspa rmo HanpaeieHuto 19.03.01 «bruoTtexHomorusy,
HanpasnenHnocTs (nmpo¢uis): BHOTEXHOIOTUS U MOJIEKY I pHAst OMOJIOTHS

Ieab ocBOCHUSA TUCHMILJIHHBI

Llenpr0 M3ydeHUs OUCLMILTMHBL SIBISICTCA (POPMHUPOBAHHME y CTYACHTA KOM-
iekca npodecCuoHaNbHBIX KoMreTeHuui (uHaukaropel) [IKoc-1.1; I1Koc-1.2;
[TKoc-1.3; [1Koc-1.4; Tlkoc-3.1; Tlkoc-3.3, oOecneunBarommx (HPOpMUPOBAHUE CO-
BPEMEHHBIX MPEACTABICHUI 00 YPOBHE HAYYHBIX JOCTUKECHUN B 001aCTH OMOMHKE-
HEPUM U OMOTEXHOJIOTMH, KJIETOYHONH M T€HETUYECKOW WHXEHEPWUH, SH3UMOJIOTHH,
3HAKOMCTBO C COBPEMEHHBIMH MPOMBIIUIEHHBIMA OMOTEXHOJIOTHYECKUMH MTPOLIECCa-
MU, a TaKXe, MPUOOPETCHUE YMEHUI U HABBIKOB MCMOJB30BAHUS MOMYUYEHHBIX 3HA-
HUI A7 PEeLIECHUs MPAKTHYECKUX 3a7a4d CENbCKOXO03HCTBEHHOIO MPOM3BOJCTBA, B
COOTBETCTBUM € (POPMYJIMPYEMBIMU KOMIIETEHIUSAMHU C MPUMEHEHHEM COBPEMEHHBIX
WH(OPMAMOHHO-KOMMYHUKAILIMOHHBIX TEXHOJOTHIA U1 PEIIECHUS HAYYHBIX, y4eO-
HBIX, MPAKTUYECKUX, METOJANYECKUX, NWH(POPMALMOHHO-NOMCKOBBIX 3a7a4 B 00JacTh
MUKPOOHBIX TEXHOJIOTMH M peann3anui COOCTBEHHBIX 3HAHWH B WHHOBALIMOHHBIX
chepax eCTeCTBEHHBIX HAyK

JucumnnuHa b1.B.01.07 «OcHOBbI MUKPOOHOWH OMOTEXHOJIOTWWY) NPU3BaHA
JlaTh 3HAHUS O META0OIM3ME. aHa POOHOM U aXPOOHOM OKHUCJIEHUU, mpoleccax Ouo-
CUHTe3a U OMOoTpaHc(pOpPMALMK;, TPUHLKNAX OMOSHEPIrETUKU, MYyTAX U MEXAHWU3MAax
npeoOpa3oBaHus SHEPTHH B JKUBBIX CUCTEMAX, OMOCUHTE3E U OpraHu3alud OMOCHH-
TETUYECCKUX MPOLIECCOB B KIETKAX 3YKAPUOT U MPOKAPHOT, BTOPUUHBIX META0OIMTAX
MUKPOOPraHu3MoB. O CTPOCHUHM M COCTaBE T'€HOMA MPOKAPHOT U SYKAPHOT, PEKOM-
OMHALMW TEHOB, MOJIEKYJIIPHOM MHCTPYMEHTAPHH F€HHOW WH)KCHEPUH, N3MEHYHBO-
CTH MHKPOOPIraHMW3MOB;, OCHOBAX CEJICKIIMA MUKPOOPTaHU3MOB.

[IpenopaBanue AuCUUIIMHBL «OCHOBBI MUKPOOHOH OMOTEXHOJIOTHW» MO3BO-
JSIET HA KOHKPETHBIX MPUMEPAX MPOAEMOHCTPUPOBATh CTYAEHTaM 3HAYUMOCTh UHTE-
rpauui OMOJIOTMYECKUX JUCLMIUIUH, 3(PPEKTUBHOCTh M MEPCIEKTUBHOCTh JAHHOTO
noaxona. B xone nzydyeHus OMOTEXHOIOTUH CTYIEHTaM MOCTOSIHHO MPUXOAUTCS BO3-
BpalllaTbCsl K MPOWIECHHOMY paHee marepuainy. HakomieHHble CTyIEHTAMU 3HAHWUs
paccMaTpUBAIOTCS MO HOBBIM YITIOM 3PEHUS, YTO MO3BOJISET, C OMHON CTOPOHBI, 3a-
KPEMIATh MPOHAECHHOE, a C IPYrOi — COCOOCTBYET (POPMUPOBAHUIO HAYYHOTO TBOP-
YeCTBA, TAK KaK CBHUAECTEILCTBYET O TOM, YTO B HAYKE HET HEM3MEHHBIX JOTM W 3a-
cTeiBIIMX (opM. JKuBas npupoa M3MEHYMBA W HEMOBTOPUMA, U JUISl TOTO, YTOOBI €€
no3HaTh, HEOOXOAUMO OUHAMMYECKOE PA3BUTHE BO33PEHUN, METONOB M MOAXOA0B
UCCIICIOBATES.

MecTo aucuun/uHbl B y4eOHOM mwiaHe: Jlucuummmaa b1.B.01.07 «OcHOBBI
MUKPOOHOI OMOTEXHOJIOTUW) BKITFOUEHA B BAPUATHBHYIO YaCTh NEPEYHS AUCLMIIINH,
dopMupyeMasi ydaCTHUKaMKM 00pa3oBaTeNlbHbIX OTHOMICHUN i nepedenb OI'OC BO,
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Peamuzanms B mucimmimae «OCHOBBI MHUKPOOHOW OWMOTEXHOIOTMW» TPeOOBaHU
OI'OC BO u yuebHoro miana rno HanpaeneHuio 19.03.01 «broTexHomorus»

TpeGoBanusi Kk pe3yjbTaTaM OCBOCHHUSI AUCHUILIHHBI. V3yueHHE NaHHOMN
y4eOHOH NTUCHUITJIMHBI HAMTPABJICHO HA (POPMUPOBAHKE Yy 00yUAIOIUXCsl MPOECCHO-
HabHBIX KoMmrnereHuuid (maaukaropsl) [1Koc-1.1; T1Koc-1.2; TTKoc-1.3; [1TKoc-1.4;
ITkoc-3.1; I1koc-3.3

Kparkoe coaep:kanue 1uCHUNIHHBI

O6bem muctumuHbl b1.B.01.07 «OcHOBBI MUKPOOHOH OMOTEXHOJIOTUM» CO-
craBisgeT 4 3a4eTHBIX eauHUIBL, BCero 108 waco, u3 koTopeix 60,25 cocraBiseT
KOHTaKTHas paboTta oOydarolierocst ¢ nmpenojasaresieM (30 4acoB 3aHATHS JEKIIUOH-
HOTO THNa, 30 YaCOB MPAKTUYECKUE 3aHATHS B TOM 4YMCiE 4 yaca MpaKTUYECKas MoI-
rotoBka), 47,75 4daca cOCTaBJISIET caMOCTOsATeabHas pabota oOydvarouierocs (B T.4.
BKJItOUast 9 yacoB MoAroToBky K 3adery). Jducuurmumnel 51.B.01.07 «OcHOBBI MHK-
POOHON OMOTEXHOIOTMWY YUTAETCS CTyACHTaM 4-ro Kypca MHCTHTyTa ArpoOuoTex-
Hosorun PI'AY-MCXA um. KA. TumupszeBa. 10 ONpaBAaHHO, TAK KAaK CTYJECHTHI
YK€ UMEIOT HEOOXOIUMYIO JUIsi OCBOCHMSI HOBOTO Marepuajia TEOPETHUYECKYHO 0azy.
CtpykTypa coaepkaHusi y4eOHOU AUCIUIUIMHBI BKJIIOYAET TAKUE AUAAKTHYCCKUE
EIAVHUILIBI, KaK PA3/ENbl U TEMBI

Beenenue. Tema 1. Beejaenue B OMOTEXHOJIOTMIO MUKPOOHBIX MPOU3BOJICTB. MecTo
MPOMBIIUICHHOH MHUKPOOHOJIOTMA B CUCTEME ECTECTBEHHBIX HayK. McTOopuUuecKuid
OUYEPK Pa3BUTHS MPOMBILIJIEHHON MUKPOOUOJIOTMU B HAIIICH CTPAHE.

Tema 2. OCHOBHBIE HAITPABJICHUS COBPEMEHHOW OMOTEXHOIOTMH U BO3MOKHOCTH UX
MPAKTUYECKOTO TPUMEHEHUSI.

Pa3znen 1 «MoJiekyJasipHO-TeHETHYECKHE OCHOBBI CeJIEKIIHU MPAKTHYECKH BaXK-
HBIX JJIsI CeJIbCKOT0 X0351iicTBA M OMOTEXHOJIOTHH MHKPOOPTAaHU3MOBY.

Tema Ne 3. Cenexkuuss MUKPOOPTraHU3MOB - MPOAYLEHTOB NPAKTUYECKUA BAKHBIX BE-
niecTB. Mcnonb3oBaHre METOAOB T€HETUYECCKOW HHXKEHEPHAHN ISl TOJTyYEHUST TPAKTH-
YECKHM BKHBIX LITAMMOB MUKPOOPIaHU3MOB

Tema Ne 4. ['eHeTHuecKkas MO M (PUKALAS MUKPOOPTaHU3MOB

Tema Ne 5. KynbTHBMPOBaHME W XPAHEHME MUKPOOPraHU3MOB. Buabl OOMEHHBIX
IPOLECCOB MUKPOOPIaHU3MOB M UX MPUMEHEHHUE B MPOMBILIJIEHHOH MUKPOOUOJIOTUI

Paznen 2. «MuxkpoOHast OMOTEXHOJIOTHS BO300OHOBJISIEMOIO ChIPbsi (OHOKOHBEP-
cusi)».

Tema 6. OCHOBBI TPOMBILIJIEHHOH OMOTEXHOJIOTAA

Tema Ne 7. benkoBast HH)KEHEpUs

Tema Ne 8. Dkoornueckast OMOTEXHOIOTUS

Tema 9. MukpoOronorniueckasi OMOTEXHOJOTUS U KYJIbTUBUPOBAHUE KIIETOK >KABOT-
HBIX U PACTCHUI.

Tema 10. BuokOHBEpPCHUSI PACTUTENBHOTO CHIPBS U OTXOJ0B C\X MPOU3BOACTRA.




Paznen 3 «Ik00NOTEXHOIOrHYECKHE ANbTEPHATHBBI B CEJILCKOM XO0351iiCTBEY.

Tema 11 CenbCKOXO03SMCTBEHHAS OHOTEXHOIOTHS

Tema 12 Ilonyuenue a30TPUKCUPYONIMX OAKTEPUAIBHBIX MPENAPATOB U MPEMAPATOB
MHUKPOOPIraHU3MOB IIPOTHUB BPEIUATEINEHN CEIbCKOXO3SMCTBEHHBIX KYJIBIYP PACTCHUHI

Tema 13 buorexHoJ0rn4ecKue MCTOAbI OYMCTKHU M ACTPagalii TOKCHKAHTOB

Tema 14. buorcorexnosoruss MeTauioB. [[OBpeXICHAST MUKPOOPraHWU3MaM W METAJI-
JIOB M CIOCOOBI UX 3aIUTHI

OO0mas TpyA0eMKOCTh JUCHUIIMHBI: cocTapisieT 108 4. (3 3au. ex.)
IIpoMeKyTOYHBIII KOHTPOJIb: 3a4€T B 8 CEMECTPE




1 Iesin ocBOCHHST AUCHUTLIMHBI

Llenpt0 M3ydeHUs OUCLMILTMHBL SBISETCS (POPMUPOBAHUE Yy CTYIEHTA KOM-
iekca npodecCuoHaNbHbIX KoMreTreHuui (mHaukaropel) [IKoc-1.1; I1Koc-1.2;
[TKoc-1.3; T1Koc-1.4; Tlkoc-3.1; Tlkoc-3.3, oOecneunBaronmx (HOPMUPOBAHKUE CO-
BPEMEHHBIX MPEACTABICHUI 00 YPOBHE HAYYHBIX JOCTUKECHUN B 001aCTH OMOMHKE-
HEPUM W OMOTEXHOJOTMM, KIETOYHOH M TEHETUUYECKOW WMHXKEHEPUH, SH3MMOJIOTHH,
3HAKOMCTBO C COBPEMEHHBIMH MPOMBIIUIEHHBIMA OMOTEXHOJIOTHYECKUMH MTPOLIECCa-
MU, a TaKXe, MPUOOPETCHUE YMEHUI U HABBIKOB MCMOJB30BAHUS MOMYUYEHHBIX 3HA-
HUI A7 PEeLIECHUs MPAKTHYECKUX 3a7a4d CENbCKOXO03HCTBEHHOIO MPOM3BOJCTBA, B
COOTBETCTBUM € (POPMYJTUPYEMBIMU KOMIIETCHIUSIMU C MPUMEHEHHEM COBPEMEHHBIX
WH(OPMAMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA U1 PEIIEHUS HAYYHBIX, y4deO-
HBIX, MPAKTUYECKUX, METOJANYECKUX, NWH(POPMALMOHHO-NOMCKOBBIX 3a7a4 B 00JacTh
MUKPOOHBIX TEXHOJIOTMH M peann3anui COOCTBEHHBIX 3HAHWH B WHHOBALIMOHHBIX
chepax eCTeCTBEHHBIX HAyK

Juctmnnvaa b1.B.01.07 «OCHOBbI MHKPOOHOW OMOTEXHOJIOTMMY MNpU3BaHa
JlaTh 3HAHUS O META0OIM3ME. aHa POOHOM U aXPOOHOM OKHUCJIEHUU, mpoleccax Ouo-
CUHTe3a U OMOoTpaHc(pOpPMALMK;, TPUHLKNAX OMOSHEPIrETUKU, MYyTAX U MEXAHWU3MAax
npeoOpa3oBaHUsl SHEPTUM B KUBBIX CUCTEMAX; OMOCUHTE3E M OpraHu3anui OUOCHH-
TETUYECCKUX MPOLIECCOB B KIETKAX 3YKAPUOT M MPOKAPUOT, BTOPUUHBIX METAOOINTAX
MUKPOOPraHu3MoB. O CTPOCHUHM M COCTaBE T'€HOMA MPOKAPHOT U SYKAPHOT, PEKOM-
OMHALMW TEHOB, MOJIEKYJIIPHOM MHCTPYMEHTAPUH F€HHOW WH)KCHEPUH, N3MEHYUBO-
CTH MHKPOOPIraHMW3MOB;, OCHOBAX CEJICKIIMA MUKPOOPTaHU3MOB.

[IpenopaBanue aucuumivHbl «OCHOBBI MHUKPOOHOH OMOTEXHOJIOTMH» MO3BO-
JSIET HA KOHKPETHBIX MPUMEPAX MPOAEMOHCTPUPOBATh CTYAEHTaM 3HAYUMOCTh UHTE-
rpauuu OMOJIOTMYECKUX JUCLMILINAH, 3(PPEKTUBHOCTh M MEPCIEKTUBHOCTH JAHHOTO
noaxona. B xone nzydyeHus OMOTEXHOIOTUH CTYIEHTaM MOCTOSIHHO MPUXOAUTCS BO3-
BpalllaTbCsl K MPOWIECHHOMY paHee marepuainy. HakomieHHble CTyIEHTAMU 3HAHWUs
paccMaTpUBAIOTCS MO HOBBIM YITIOM 3PEHUS, YTO MO3BOJISET, C OMHON CTOPOHBI, 3a-
KPEMIATh MPOHAECHHOE, a C IPYroil — cmocoOCTBYET (POPMUPOBAHUIO HAYYHOTO TBOP-
YeCTBA, TAK KaK CBHUAECTEILCTBYET O TOM, YTO B HAYKE HET HEM3MEHHBIX JOTM W 3a-
cTeiBIIMX (opM. JKuBas npupoa M3MEHYMBA W HEMOBTOPUMA, U JUISl TOTO, YTOOBI €€
no3HaTh, HEOOXOAUMO OUHAMMYECKOE PA3BUTHE BO33PECHUMN, METONOB M MOIXOIOB
UCCIICIOBATES.

2 MecTO THCHUMIUIHHBI B Y4e0OHOM mpouecce

Juctunnvaa b1.B.01.07 «OcHOBBI MUKPOOHOM OMOTEXHOIOTMNY BKJIIOUEHA B
oOs3arenbHbid epeueHp GI'OC BO, B IHUKIT JUCHMIUIMH BapuaTHBHOW 4yacT. Pea-
Ju3anus B gucuumiinHe « OCHOBbI MUKPOOHO# OnoTexHoorumy tpedoBanuii ®I'OC
BO, OINOIT BO ocyuiecTBisieTcs B COOTBETCTBHH ¢ Y UEOHBIM TIAHOM O HalpasJie-
HHIO 19.03.01 «bHOTEXHOIOTHD .



[TpeAmecTBYOIMMA KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oazupyercs
micuurnHa 51.B.01.07 «OcHOBBI MUKPOOHOI OMOTEXHONIOTHW» SBISIOTCS: «MHK-
pobuonorusy, «OCHOBbI CaHUTApHOU MUKpoOmosorum», «lIpaKkTHYeCKHe OCHOBBI
TEXHOJIOTHH MUKPOOMOIOTMYECKUX TPOU3BOACTBY, « OCHOBBI MUKPOOHOWH OMOTEXHO-
Jorumny, « OCHOBbI HAyYHbIX UCCIICTOBAHUI B OMOTEXHOJIOTHIY

B xoae m3ydyeHus qucummianHbl « OCHOBBI MUKPOOHOW OMOTEXHOJIOTAWY CTY-
JEHTaM TOCTOSIHHO MPHXOAWUTCS BO3BPAILATHCS K MPOHIACHHOMY paHee Marepuaiy.
HakonneHHble CTyIeHTaMW 3HAHWS PACCMATPUBAKOTCS MOJ HOBBIM YIJIOM 3pEHMS,
YTO MO3BOJIIET, C OJTHOM CTOPOHBI, 3aKPEIUISITH MPOHIEHHOE, a C JPYroi — crnocoo-
CTBYET (POPMUPOBAHUIO HAYYHOTO TBOPYECTBA, TAK KaK CBUACTEIBCTBYET O TOM, YTO
B HAYKE HET HEM3MEHHBIX JOTM M 3acThIBIIMX (Popm. [louT BCe 3aHATHS TPOBOAATCS
B MHTEPAKTUBHOH (popMme (paboTa B MaJIbIX Ipynnax, FpymninoBoe 00CYyKICHHUE).

Ocobennoctero aucuumuinebl 51.8B.01.07 «OcHOBBI MUKPOOHOH OHOTEXHOJIO-
TMW» SBIISICTCS M3YUYEHHE TEOPETHUECKUX OCHOB COBPEMEHHOW MHKPOOHOH OMOTEX-
HOJIOTMU ¥ MPUOOPETCHUE MPAKTUYECCKUX HABBIKOB Pa0OThl B MUKPOOHOJOTHYECKOM
1 OMOTEXHOJIOTUYECKOH 1adopaTopui.

Juciummnaa 51.B.01.07 «OCHOBbI MUKPOOHOH OMOTEXHOJIOTUNY PEATU3YETCS
Ha PYCCKOM si3bIke ¢ mpuMeHeHueM D0 u JIOT.

B 00yuennu ¢ npumenenneMm D0 u JIOT ucnone3yroTcst CIeayomue Opranu-
3alMOHHBIEC (POPMBI YUEOHOM NEATENBHOCTH

* TIEKUAS,

* KOHCYJIbTaIU,

* TabopatopHas padoTa;

* CAMOCTOSTENIBHAS BHEAY AUTOPHAS padoTa

ConpoBOXKIEHUE NPEAMETHBIX IUCTAHIIMOHHBIX KYPCOB MOXKET OCYLIECTB-
JSATHCS B CAEAYIOMUX PEKUMAX:

* TECTUPOBaHUE on-line;

* KOHCYJIbTanuu on-line;

* IPEAOCTABJICHAE METOIMYECKIX MATEPHATIOB;

* conpoBokaeHue off-line (mpoBepka TECTOB, KOHTPOJBHBIX PA0OT, Pa3IMYHBIC
BU/JIbI TEKYILIETO KOHTPOJISI K TPOMEXKYTOUHOM aTTECTALIHN ).

Paboyas nporpamma aucuummabl 51.B.01.07 «OcHOBBI MUKPOOHO#H OMOTEX-
HOJIOTWUW) JUIsl UHBAMIOB M JIUI ¢ OTPAHUYCHHBIMU BO3MOYKHOCTSIMHU 3I0POBBS pa3-
pabarbiBacTCd MHAMBUIYAIHLHO C YYETOM OCOOCHHOCTEH MCUXO(DU3NYECKOTO pa3BU-
TS, THAMBUAY ATbHBIX BO3MOKHOCTEH M COCTOSIHHS 3A0POBbsI TAKMX 00YYarOIINXCS.

PaGouas mporpamma auctumuinasel 51.B.01.07 «OcHOBBI MUKpOOHOH OMOTEX-
HOJIOTWUW) JUIsl UHBAMIOB M JIUI ¢ OTPAHUYCHHBIMU BO3MOYKHOCTSIMHU 3I0POBBS pa3-
pabarbiBacTCd MHAMBUIYAIHLHO C YYETOM OCOOCHHOCTEH MCUXO(DU3NYECKOTO pa3BU-
TS, THAMBUAIYAJTBHBIX BO3MOKHOCTEH U COCTOSTHUS 3J0POBbs TAKMX 00yUYarOIUXCS.



KoHTponb 3HaHWI CTYyIEHTOB MPOBOAUTCS B (JOPME TEKYIIEH M MPOMEKYTOU-
HOM aTTeCTalun.

Texkymas arrecraums CTYACHTOB — OLCHKA 3HAHWM W YMEHUNA MTPOBOJUTCS TO-
CTOSIHHO HA MPAKTAYECKUX 3aHATUSIX C IMTOMOILIBIO OITPOCOB, TECTOBBIX 3aIaHUM, KOJ-
JIOKBUYMOB, OLICHKH CaMOCTOSTENIBHON pabOThl CTYIEHTOB W CPOKOB CAa4yM BBITMOJI-
HEHHBIX padoT, a TAK)KE HA KOHTPOJIbHOM HENEIE.

ATTECTalMs CTYACHTOB MPOBOAUTCS B (POPME 3a4eTa MO AUCHUIIINHE.

3. IlepeueHs MIaHNPYEMbIX Pe3yJabTaToOB 00y4eHust no gucuumiude 61.B.01.07
«OcHOBBI MUKPOOHOTi OMOTEXHOJIOTHI», COOTHECEHHBIX C IVIAHMPYEMbIMHU
pe3yJIbTATAMHU OCBOCHHUSI 00Pa30BaTe/IbHOI NPOrpaMMbl

H3yuenne naHHOi y4yeOHOH AMCLMIUIMHBI HAMPaBICHO Ha (POPMUPOBAHUE Y
oOyuaromuxcs npodeccunoHanpHbix komnereHuuil (maaukatopsl) [1Koc-1.1; T1Koc-
1.2; ITKoc-1.3; ITKoc-1.4; ITkoc-3.1; [1koc-3.3, npeacraBieHHbIX B TadauIe 1.

4. CTpyKTypa 1 coaepxKanne THCUHILUIHHbI

4.1 Pacnpenesieaue Tpyaoémrocru nucuuninibl b1.B.01.07 «OcHOBBI MUKPOOHOI
OHOTEXHOJIOTHI» MO BUAAM PaldoT

Ob6mas Tpynoémkocts aucuuiinibl 51.B.01.07 «OcHOBbI MUKpPOOHO#H OuHO-
TEXHOJIOTUM» cocTapiisgeT 3 3ad.ea. (108 yacoB), ux pacnpeaenieHue no BujaaM padoT
NPEJICTABICHO B TAOIMIIE 2.



Tabmuia 1

TpedoBanus k pe3yabraram ocBoenust ydeOHoi qucuuninnbl 51.B.01.07 «OcHOBBI MUKPOOHOIT OMOTEXHOJIOTHI

No
o/

Hunexc
KOMIIE-
TCHIINA

Conep-xanue
KOMIeTeHIMH (Min €€
4acTH)

HuaukaTopbl KOMOETEHLIHIA

B pesynbrare usydeHus yueOHOM AUCIUIUTMHBI 00yYAIOIINUECs TOKHBI

3HATb

YMETh

BJIAJETh

ITKoc-1

CrnocobeH y4acTBo-
BaThb B MPOBEICHUU
HAYYHBIX HCCIIEe0BA-
HUil B obnactu Ouo-
TEXHOJIOTHH C MPH-
MEeHEeHHEM LU(POBBIX
CPEACTB U TEXHOJIO-
Ui

IIKoc-1.1
3HaeT TEOPETUIECKHUE OCHOBBI
KJIETOYHOW U FT€HETUYECKON
WHKEHEPUH, BUPYCOJIOTHH,
UMMYHOJIOTHH U 3MOpPHOJIO-
THH, & TAKXKE TPUHIIHIBI UC-
MIOJTb30BAHUS IU(PPOBBIX
CPEACTB U TEXHOJOTHI

PacmmpenHslii ciekTp
OMOJIOTHYECKUX METOIOB
UCCIIEIOBAHUS U
CpPEeCTB, MPUMEHSIEMbIX
JUJIs1 BBIMOJIHEHHS HAY Y-
HO-HCCIIEIOBATEIBCKUX
U J1adopaTOPHBIX OHOJIO-
THYECKUX paboT, MeTo-
IIbI KOMITBIOTEPHOM 00-
paboTKU OHOJIOTHYECKIX
TaHHBIX

[IpoBonuTe HaOMONE-
HUS ¥ IPAKTUYIECKHE
paboThl, CBSI3aHHBIE C
U3yUYeHHEM )KMBOTHBIX,
pacTeHuil 1 MUKPOOP-
raHNU3MOB, SKCILTyaTH-
pPOBaTh COBPEMEHHYIO
amnmaparypy u odopy-
TOBAHUE ISl PELICHHUS
MIOCTABJIEHHBIX 33724 C
UCTIOJIB30BAHUEM TEO-
PETUYECKUX 3HAHUHI
IUTSL IPAKTUIECKOTO
peteHust mpogeccuo-
HAJIbHBIX 337124

basosbiMu npencras-
JEHUSIMU O pa3zHOooOpa-
3UH OPTraHUYECKOTO
MHpa, OCHOBHBIMH TI0-
HATUSMH B 00J1aCcTH
OMOJIOTHH W MEeTOaMU
U3ydeHust Ononornye-
CKUX OOBEKTOB C MO-
MOLIBIO TPUOOPOB U
MPUCTIOCOOJICHHIA B TTO-
JEeBBIX U JTaboparop-
HBIX YCIIOBHSX

[IKoc-1.2
Ilon pyxoBOACTBOM CrieLUAJIN-
cra GoJiee BBICOKOM KBaTU(pH-
KallMK Y4aCTBYET B MPOBEe-
HUU 3KCTIEPUMEHTATBHBIX HC-
ClieIOBaHM B 00J1acTH paspa-
OOTKH HOBBIX OMOTEXHOJIOTH-
YECKUX MPOAYKTOB U OHoMaTte-
pPHAJIOB, MHUINEBBIX, KOPMOBBIX

OCHOBBI HAyYHBIX J0-
CTUXXEHUH U roCcyaap-
CTBEHHOU MOIUTHKHA B
o0acTu OUOTEXHOJIO-
MU, BAKHEHUIINE TTPOU3-
BOZCTBA ITPOMBIIIICH-
HOW, MEAUIMHCKOMH,
CEJIbCKOX03sIiICTBEHHOM
U HKOJIOTHYECKOM OMO-

Hcnonwv3zoBath HOpMa-
THUBHBIE JIOKYMEHTbI
roCcy1apCTBEHHOM MO-
JIUTHKHU B 00JacTH O1o-
TEXHOJIOTHH, ITPUMe-
HSITh COBPEMEHHBIE
npeacTaBiIeHus oo oc-
HOBaX OMOTEXHOJIOTU-
YEeCKUX U OMOMEIHUIINH-

Hagspixom mmoncka,
OLIEHHBAHUS U HCITOJIb-
30BaHus HH(pOpMALTUH
10 OCHOBHBIM BOITPO-
caM COBpPEMEHHOI OHo-
TEXHOJIOTHU 1 HaBbI-
KaMH HFCIIOJIb30BAHHS
o0opynoBaHUs COBpe-
MeHHOH abopaTopun
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U JIEKAPCTBEHHBIX CPEACTB,

NPUPOAOOX PAHHBIX (HKOJIOTH-

YEeCKHX ) TEXHOJIOTHH COXpaHe-

HUsl IPUPOJHOMN Cpeabl U 340-
POBbsI UeJIOBEKa

TEXHOJIOTUH U OCHOBHBIE
MPUHIUTIBI OPTaHU3AIHH
OMOTEXHOJIOTUYECKOTO
MPOU3BOJICTBA, €r0
HEPAPXHUUECKYIO CTPYK-
TYPY, METOMBI OLIEHKH
3¢ (eKTUBHOCTH TPOU3-
BOJICTBA.

CKHX TIPOU3BOJCTB U
UCIIONIb30BaTh Oa30BbIE
3HAHUS M0 OMOTEXHO-
JIOTUH, OHOMETHUIIMHE,
TeHHOW MHXKEHEPUU B
cBoeii npodeccroHab-
HOM JIeSITENbHOCTH.

KyJIbTYPbI TKaHH pac-
TEeHUN

IIKoc-1.3
Brnaneer coBpeMeHHBIMU Me-
TOJAMHU KOHTPOJISI KaueCcTBa
OHMOIOrNYeCKHX MPernaparTos,
MPOU3BOICTBEHHBIX LITAMMOB,

3aKOHOMEPHOCTU KHHE-
THKH POCTa MUKPOOpTra-
HU3MOB U 00pa30BaHUs
MPOAYKTOB METa0OIH3-
Ma, METOJIbI KYJIbTHUBH-

Beibpars panmnoHans-
HYIO CXeMy OMOTEXHO-
JIOTUYECKOTO TIPOU3-
BOJICTBA 33/IaHHOTO

Mertonamu nposene-
HUS CTAHJAPTHBIX UC-
MBITAHUI TIO Onpese-
JIEHUIO TTOKa3aTeen
(HUBUKO-XUMUYECKIX

BAKIMHHBIX MpernapaToB, AUa- MPOAyKTa CBOICTB CBIPbSI U MTPO-
THOCTHKYMOB poparuA OYKITAH,
OCHOBHbBIE TEXHOJOIMH
npousBoAcTBa Ouonoru- | JlorudHo u nmocienosa-
YECKUX MPEnaparos, TEJIbHO 0OOCHOBATh
MKoc.1.4 MIPOU3BOJICTBEHHBIX MPUHSITUE TEXHOJIOTH- Mertonamu OLIEHKH

Bnaneer coBpeMeHHBIMU Me-
TOZIaMU MPOU3BOACTBA OHOJIO-
I'MYeCKUX MPErnapaTos, MPOoU3-
BOACTBCHHLIX INTAaMMOB, BaK-
LHUHHBIX IIpEnapaToB, JUArHO-
CTUKYMOB

LITAMMOB, BaKI[MHHbBIX
MpenapaToB, AUArHOCTH-
KYMOB, HOBbIE Hay4HbIC
pelIeHusI, OTIPENEIISO-
e TEXHOJOTHYECKUI
MPOTrPecc Ha COBPEMEH-
HOM JTare; MUPOBBIC
JIOCTHKEHUI B 001aCTH
MUKpOOHOH OHOTEXHO-
JIOTHU

YECKUX PELICHUH Ha
OCHOBE IMOJTY4EHHBIX
3HaHU# B 00J1aCTH TIPO-
U3BOJICTBA OHoOTHUe-
CKHX IPenaparos, mpo-
W3BOJICTBEHHbIX IITAM-
MOB, BaKIIMHHBIX Ipe-
napaToB, TUArHOCTHU-
KyMOB

s¢pexTuBHOCTH TEX-
HOJIOTHH, Ka4eCTBa
OMONIOTYECKUX TIpe-
napaToB, MPOU3BO-
CTBEHHbIX IIITAMMOB,
BaKL[MHHBIX Mpernapa-
TOB, AUATHOCTUKYMOB

11



ITKoc-3

CrniocobeH npuMeHsTh
COBPEMEHHbIEC 3HAHUS
00 ocHOBax OmoTex-
HOJIOTUYECKUX H
MUKpobuonoruye-
CKHUX MPOU3BO/CTB,
T€HHOW WHXKEHEPHH,
HaHOOMOTEXHOJIOTHH,
MOJIEKYJIIPHOU Ono-
JIOTHH U OCYLIECTB-
JsIeT KOHTPOJIb Kave-
CTBA Ha BCEX dTarax
TEXHOJIOTUYECKOTO
nporiecca Juist opra-
HU3AIHH €0 paruo-
HAJIbHOTO BEICHUS

IIKoc-3.1
IIpoBOAUT KyJIETUBUPOBAHKE
paCTI/ITe.]'IbeIXj JKUBOTHBIX U

KJIETOK MUKPOOPraHU3MOB

[TpuHIUIBI ¥ METOBI
KYJIbTUBHPOBAHMUSI pac-
TUTEJIBbHBIX, JKHBOTHBIX

KJIETOK M KJIETOK MHUKPO-
OpPTaHU3MOB.
YcnoBust, HeOOXOTUMbIE
IUISL YCHEITHOTO KYJIbTH-
BUPOBAHHUSI KAJKIOTO TH-
na KJIETOK (Temriepatyp-
HBIE€ PEIKUMBI, ITUTA-
TEJbHBIE CPEIbl, OCBE-
IICHUE U T.I1.).

IIpaBuna acenTuku u
CTEpPHIIN3ALIIH NTPH pa-

00Te ¢ KIETOUHBIMU

KYJIBTYPaMU.
HopmatusHbIe AOKY-
MEHTBI U CTAHIIAPTHI,
peryiupyroinue padoty
C KJIETOYHBIMH KYJIBbTY-
pamu.

IlonrorasnusaTh nuTa-
TeJIbHBIE Cpebl U 000-
PYAOBaHUE ISl KYJIb-
TUBUPOBAHUSI.
IIposonuTte npouenypel
MOCEBA U MEPECaTKU
KJIETOK.
KonTponuposats poct
U Pa3BUTUE KJIETOYHBIX
KYJIBTYP.
OueHuBaTh COCTOSTHUE
KJIETOYHBIX KYJbTYP H
BBISIBJISITb BO3MOJKHBIC
poOJIeMBI.

Hagbikamu paboTsl ¢
J1adopaTopHbIM 000py-
JOBaHUEM U UHCTPY-
MEHTaMH.
Metonamu MUKPOCKO-
MUU U BU3YAJIBHOMN
OLIEHKU COCTOSTHHSI
KJIETOYHBIX KYJIBTYP.
CnocoOHOCTSMH K Be-
JOEHUIO JOKYMEHTAINH
U OTYETHOCTH TIO pe-
3yJbTaTaM KyJIbTHBH-
pPOBaHMSI.
YMeHusAMU aHaIu3u-
pOBaTh JaHHBIC U JIe-
JIaTh BBIBO/BI HA OCHO-
BE€ HAOIOIEHMH 32
KJICTOYHBIMU KYJIBTY-
pamu.

IIKoc-3.3
3HaeT TpebOBaHMS K KA4ECTBY
BBIMIOJHEHUsI, METO/bI KOH-
TPOJISI U OLIGHKU KavecTBa,
(bakTOpHIL, BIUSIOLINE HA Kave-
CTBO TEXHOJIOTHUECKUX OIepa-
UA

TpeboBaHus kK KaueCTBY
BBITMIOJTHEHUSI TEXHOJIO-
THYECKUX OINEepaLuii co-
[IACHO CTaHAApTaM U
peryJaMeHTaM.
Metoasl KOHTPOIIS U
OLIEHKH KauecTBa, 1C-

IIpumensTe MeTONBI
KOHTPOJISL U OLIEHKH Ka-
4YeCTBa Ha MPaKTHUKE.
AHanu3upoBaTh BIMsI-
HHUE Pa3INIHBIX (HaKTO-
POB Ha Ka4ecTBO KO-
HEYHOI'O NPOAYKTA.

MOJIb3YEMbIC Ha PA3HBIX

BuIABISTE OTKIOHEHUS

HappikamMu HCITONB30-
BaHUA KOHTpOJ’IbHO-
U3MEPUTENBHOTO 000-
PyAOBaHUS U HHCTPY-
MECHTOB.
MeToaukamMu aHaJIH3a
JAHHBIX U CTATUCTHUYC-
CKOrO KOHTPOJIsl Kaye-

12



3Tanax NpOU3BOACTBEH-
HOTO MpoLecca.
DaxkTOpE!, BAUSIOIINE HA
Ka4eCTBO TEXHOJIOTHYe-
CKHMX ONEpaLui, BKIIO-
4asi 4YeJIOBEUECKUE, TeX-
HUYECKHUE U BHELIHUE
ACIEeKTBL

oT TpeOOBaHMI K Kade-
CTBY U IPUHUMATh Me-
PBI IO X YCTPAHEHHIO.

CTBa.

CrnocobHoCThIO Omepa-

TUBHO pearupoBaTh HA

W3MEHEHHsI B TIpoLiecce
MPOU3BOACTBA U KOP-

PEKTHPOBATH TEXHOJIO-
rHYECKHe OTepainu

AJIg MIOAACPKaHUA Bbl-
COKOT'O YPOBHSI Kave-

CTBa.
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Tabnuia 2
Pacnpenenenue Tpynoémrocru nucuunminnbl 51.B.01.07 «OcHOBBI MUKPOOHOIH
OMOTEXHOJIOTUIW» MO BHAAM padoT Mo ceMecTpam

TpynoémkocTn
Bun yueOHoil padoThI qac. B T.4. 10 CEMECTPaM
/Bcero 8
O6mast Tpya0€MKOCTb TUCIUILTUHBI 110 YI€OHOMY TUTAHY 108 108
1. KonrakTHas padora: 60,25 60,25
AyauTopHasi padoTta 60,25 60,25
8 MOM Hucie:
sexyuu (/1) 30 30
npaxkmuyeckue 3ansamusi (113) 30 30
KOHMAKMHAS pAOOMA HA NPOMENCYMOYHOM KOHMPOJIe
(KPA) 0,25 0,25
2. CamoctositesabHas padora (CPC) 47,75 47,75
camocmosnmenvHoe usyyenue pazoeios, Camono020moeKd
(npopadomxa u nosmoperue 1eKYUOHHO20 MAmMepuand u
mMamepuana y4eOHuKo8 u yueonvix nocoouil, NOO2OMOBKA K 38,75 38,75
HNPAKmMuyeckuM 3aHAMUsAM, 60NPOCyI K KOHMPOIbHbIM Pa-
oomam, u m.o.)
Iloozomoska k 3auemy (KOHmMpPOJv) 9 9
Bua npomexyTo4HOr0 KOHTPOJISE: 3auer
* B TOM YHCJIE IPAKTHYECKAs! IIOATOTOBKA. (CM yueOHBII MJ1aH)
Tabnmuna 3
TemaTnueckuii njan yueOHoii nucuuminnabl b1.B.01.07 «OcHoBbI MUKPOOHOT
OMOTEXHOJIOTHI»
AyautopHasi pa6oTa | Byeaynu
HaumeHoBaHue pa3aeoB U TeM Beero TOpHas
AVCUMIMJIMH (YKPYITHEHO) J mn3 NKP | pabora
Ccp
Beenenne. Tema 1. Bsenenue B
OMOTEXHOJIOTHIO MUKPOOHBIX
MPOU3BOJACTB. MeECTO  NPOMBILITIEHHON
MUKPOOHOJIOTUH B CUCTEME €CTECTBEHHBIX | 10 2 4 4
Hayk. Mcropuueckuii ouepk pa3BUTHS
OPOMBILUICHHOH ~ MHKPOOMONOTUM B
HAIEN CTPaHE.
Tema 2. OCHOBHBIE  HanmpaBJICHUS
COBPEMEHHOM OMOTEXHOJIOTHHI u| 10,75 2 2 4,75
BO3MO>KHOCTH nux MNPaKTHUYCCKOIro
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HaumeHoBaHue pa3aeioB U TemM
AVCUMNIMH (YKPYITHEHO)

Bcero

AyauTtopHas paborta

J

I3

IIKP

Bueayan
TOpHasi
paGoTta

Cp

IIPUMCHCHUA.

Paznen 1 «MoJiekyasipHO-TeHeTHYECKHE
OCHOBBI CEJICKIIUH MPAKTHYECKH
BAJKHBIX VISl CEJIbCKOT0 X0351iiCTBa H
OMOTEXHOJIOTMH MUKPOOPTraHU3MOB.

22

10

Tema Ne 3. Cenekuuss MUKPOOPraHU3MOB
- MPOAYLCHTOB MPAKTUYECKH BAKHBIX
BemecTs.  Mcmone3oBaHue — MeTomoB
TEHETUYECKOM WHKCHEPUHT ISt
NOJTyYEHUs MPAKTUYECKH BAKHBIX
ITAMMOB MUKPOOPTraHU3MOB

Tema Ne 4. I'eneTnueckas moaudukanms
MHUKPOOPraHU3MOB

Tema Ne 5. KyneTuBHpOBaHME M XpaHe-
HUE MUKPOOPraHu3MOB. BHIbI OOMEHHBIX
MPOLIECCOB MUKPOOPraHU3MOB U HUX IPHU-
MEHEHUE B MPOMBILLICHHONH MUKPOOHOIO-
UM

Paznen 2. «MukpoOHass OHOTEXHOJIOTHSI
B0300HOB/ISIEMOT0 ChIPbsi (OHOKOHBEp-
CUsi)».

30

10

10

10

Tema 6. OCHOBBI TPOMBILLUIEHHOM
OMOTEXHOJIOTHA

Tema Ne 7. benkoBast HH>)KEHEpUs

Tema Ne 8. Dkonornueckass OMOTEXHOJIO-
rus

Tema 9. MukpoOuoniornueckas
OMOTEXHOJIOTHS U KYJIbTUBUPOBAHUE
KJIETOK J)KUBOTHBIX M PACTCHMIA.

Tema 10. BuokoHBEpCHUS PACTUTENBEHOTO
CBIPbSl U OTXOA0B C\X MPOU3BOJICTBA.

Paznen 3 «IK0OOHOTEXHOJIOTHUYECKHE
aIbTePHATHUBBI

CTBE».

B CEJIBLCKOM XO03dii-

26

10

10
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AyauTtopHasi paGora Bueayau
HaumeHoBaHue pa3aenoB U Tem Beero TOpHasd
AVCUMNIMH (YKPYITHEHO) JI m3 IKP | paGorta
CP
Tema 11 CenbCkoX03sICTBEHHAs OMOTEX- g 4 ) )
HOJIOTHUS
Tema 12 Tlonyuyenue a30T(PUKCHPYIOMUX
OakTepUalbHBIX TPEnaparoB M Mpenapa-
TOB MHMKPOOPraHW3MOB IPOTHB BPEIUTE- 6 2 2 2
JIER CENBCKOXO3AMCTBEHHBIX KYJIBIYP pac-
TEHUM
Tema 13 BHOTEeXHOIOTHYECKHE METOIBI 6 ) ) )

OYHMCTKHU K1 ACTpadaliliil TOKCUKAHTOB

Tema 14. BuoreoTeXHoOJIOTHsT METAJUIOB.
IToBpekneHrs: MHUKPOOpraHu3MaMm M Me- 6 2 2 4
TAJUIOB U CIIOCOOBI UX 3aIlIATHI

Koumaxmuas paboma na npomescymounom

xoumpone (KPA) 0,25 0,25
Iloozomoska k 3auemy (KOHMpOJv) 9 9
Bcero 3a 8 cemectp 108 30 30 0,25 | 47,75
Htoro mo gucuunjiuHe 108 30 30 0,25 | 47,75

* B TOM YHCJIe NPAKTHYeCKAasi MOAr0TOBKA. (CM y4eOHbIil NJ1aH)

Beenenue Tema 1. BeenecHue B OMOTEXHOJOTHIO MUKPOOHBIX MPOW3BOJICTB.
MecTo NpOMBINUICHHOW MUKPOOUOJIOTHU B CUCTEME €CTECTBEHHBIX HayK. Mctopuue-
CKWH OYEPK Pa3BUTHSI MPOMBIIIJIEHHOW MUKPOOUOJIOTAX B HALICH CTPaHe

BuoTeXHOIOTNST — HAyYHO-TEXHUYECKOE HAMPABJICHUE, M3YYAOMIEE BO3MOXK-
HOCTH MCHOJIb30BAHUS KUBBIX CUCTEM — OMOOOBEKTOB, /ISl PEUIEHUS IIUPOKOro KPy-
ra 3aja4 Kak (pyHIaMEHTaIbHOrO, TaK W MPUKIIAJHOTO XapakTepa. MeToabl OHOTEX-
HOJIOTMHM — KYJIbTUBUPOBAHUE, CEIEKIMS, MyTareHe3, peKkoMOMHOreHe3 u np. Hcro-
pusi buotexunonoruu. Ee ncroku. J/I[peBHHEe OMOTEXHOMOTUUA. DTalbl HCTOPUYECKOTO
CTAHOBJICHUSI HAYKW (AMIIUPUYECKUM, STUOJOTUYECKHA, OMOTEXHUYECKUIA U TEHETEX-
Huyeckuii nepuoasbl). Paboter A.JleBenryka, P.I'yka, O.[/[xenunepa, Jl.Ilactepa,
®.Mumepa, @.broxnepa, M. Menaens, A.Onemunra, P.Koxa, [1.M.HMBaHOBCKOrO,
X.®nopu, b. Yelina, B.3enbemana, J[. Yorcona, ®©. Kpuka, C. Tonerasa u ap. Cnenu-
abHBIC OMOTEXHOJIOTUNA — TEXHUYECKAss MUKPOOUOJIOTHS, SKOJIOrH4YecKas OMOTEXHO-
JIOTHUS, MOJIEKYJISIpHAs OMOTEXHOJIOTHSI, MH)KCHEPUS O€JIKa U KJIETOK, SHEPreTHYECKast
U AUMMYHOJIOTHYECKass OMOTEXHOIOTMU. MecTo OMOTEXHOJIOTHMH Cpear OMoJIornye-
CKUX HayK. 3Hau€HUE OMOTEXHOJIOTMM B Pa3pabOTKE KOMIUIEKCA MOAXOAO0B Uil Pe-
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HICHHS MPOOJIeM OXpaHbl OKpyXarouiei cpenabl. [IpakTnueckoe 3HaUEHUE OMOTEXHO-
JIOTUM ISl CENBCKOTO XO35CTBA, TPOMBILIJICHHOCTH, MEIULMHBL. MHpPOBO33pEHYE-
CKO€ 3HAUYCHHUE OMOTEXHOJOIMH M €€ MECTO B Kypce oOuieid OMosormu B CpenHei
mKoye. OCHOBHBIC TTOHATHSI OMOTEXHOJIOTHH — OMOTEXHOJIOTHYeCKasd CUCTeMa, OHo-
TEXHOJIOTHYECKANA TPOLECC, OMOTEXHOJIOTHYECKUH OOBEKT, OMOTEXHOIOTMYECKUE
npoaykThl. PazHooOpasue u Kiaccupukanuu OMOTEXHOJIOTHYECKUX CHCTEM W MPO-
neccoB. Knaccudukanuss OMOTEXHOJOTUYECKUX MPOAYKTOB. JTalbl OTACICHHUS W
OYUCTKM OMOTEXHOJIOTMYECKUX MPOAYKTOB. MeTOABl pa3zfieneHus, AC3UHTETPaLMH,
KOHUEHTPUPOBAHUS, CTAOMIN3auuu U MOIU(UKAIMK OMOTEXHOIOTHYECKAX MPOAYK-
TOB. CiocOOBl COXPAHECHHS LICHHBIX CBOMCTB, MPU XPAaHEHWH M TPAHCIOPTHUPOBKE.
buorexnonornueckne 0OBEKTBI — 3TO JKUBBIE OPraHU3MbI, UX YAaCTH WU MPOU3BO/I-
HBIC KUBBIX CUCTEM, PUMEHSAEMBIE B OMOTEXHOJIOTUSX AJIs MOJIyYCHHUS LICHHBIX OMO-
TEXHOJIOTMYECKHAX MPOIYKTOB. BUOTEXHOMOTUS sl PEMICHUS CBOUX CIIEHU(PUUECKIX
3a1a4 MCIMOJIB3YET MPAKTUYECKH BECh APCEHA JKMBBIX CTPYKTYDP, BO3HHMKIIMX Ha
3eMiie B MpOLECCe 3BOMIOUMU OpraHnyeckoro mupa. Kimaccuukanmm u Kparkas xa-
pakTepucTuka OMOOOBEKTOB. BMOOOBEKTHI HA MOJEKYJISIPHOM, KIETOYHOM, TKaHE-
BOM, OPraHHOM, OPraHM3MEHHOM W TOMYJSIMHOHHOM YPOBHSX OpraHu3auuu. Bupy-
Chbl, HYKJIEUHOBBIC KUCJIOTHI, OCITKH, KIETKH PACTEHH, HACEKOMBIX, KUBOTHBIX MHK-
poopranu3mel, accounannu u np. [Ipumepsl Onoo0vekTOB. HayuHoe n mpakTuieckoe
3HAUYEHUE OMOTEXHOIOTUYECKUX OOBEKTOB.

Tema 2. OCHOBHBIC HANMPABICHHUS COBPEMEHHOW OMOTEXHOJIOTUM W BO3MOYKHO-
CTH UX MPAKTAYECKOTO MPUMEHEHUS

Knaccuukaums OMOTEXHOIOTHYECKUX MpoLeccoB, ChIpbe W Cpeabl Jis Ono-
TEXHOJIOTMYECKHAX MPOM3BOACTB AMMaparypHoe OpopmicHue OMOTEXHOIOTHUYECKUX
POLECCOB, MEPUOJUYECCKUE U MPOTOYHBIE MPOLECCH, Briaenenne npoaykra B Ouo-
TEXHOJIOTMYECKAX MPOU3BOACTBAX.

Paznen 1. «MouieKyJIsIpHO-TEHETHYECKHE OCHOBBI CEJICKINH NMPAKTHYECKH
BA’KHBIX UISl CEJILCKOTO X0351iiCTBA M OHOTEXHOJIOTHH MUKPOOPTaHU3MOBY.

Tema 3. Cenekuusi MUKPOOPraHU3MOB - MPOAYLICHTOB MPAKTUYECKH BAYKHBIX
BelleCTB. Mcnonb3oBaHe METOOB N'€HETUUECCKONW MHKEHEPUU TS TTOTYYCHHS TPaK-
TUYECKH BOKHBIX LITAMMOB MUKPOOPTaHU3MOB.

Bro0OBEKTHI — LIEHTPAIBHOE, AaKTUBHOE HAYaI0 JHOO00H OMOTEXHOJOTMYECKOM
cuctembl. OTOOp, MOATOTOBKA W HUCMOJIL30BAHHE OMOOOBEKTOB B OMOTEXHOJOTHSIX
BCEX MPoQWICH W HAMPaBICHHOCTEH MPOXOAWUT B paMKax OMOTEXHOJIOTMYECKOIO
npouecca. Knaccuueckne noaxopl B CEIEKIMN MUKPOOPTaHU3MOB, PACTCHUIN W KU-
BOTHBIX. CEJIEKIIMsSI MUKPOOPTaHU3MOB — MPOMBIIIJIEHHBIX MPOAYLIEHTOB. OTOOP 00b-
€KTOB M3 MECT BO3MOXKHOrO oOuTaHus. [lomydeHne YucTeiX KyapTyp. BeiOop 00bek-
TOB s cenekumu. [loaroroBka 6M000BEKTOB K cenekiuu. Yncrka KynbTypsl. CTy-
NeH4YaToe KIoHUpoBaHue. Beibop Merona 6 cenekunn. MyTtareHe3. DakTopsl HHAY-
HUpOBaHHOTO MyTareHe3a. [leiictBue myrareHHbIX (paktopos Ha JJTHK. Orbop u cra-
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OunM3anust MyTaHTHBIX OpraHu3MoB. MHTPOIy KIS MUKPOOPraHU3MOB, BbIICIICHHBIX
U3 MPUPOAHBIX cyOcTpaToB. ECTECTBEHHAs M MCKYCCTBEHHAs ceneKums. MyrtareHes.
Ou3nveckue U XUMUYECKUEe (PAaKTOpbl MyTareHe3a. MeToabl MOJIyYEeHUsl MPOMBILI-
JIEHHBIX IITAMMOB MUKPOOPraHu3MoB. [lonyueHue none3nsix GopmM MHUKPOOpPraHu3-
MOB MYTEM PEKOMOMHOTEHE3a — KOHBIOTAlMK, TPAHCAYKIUH, Tpanchopmarnmu. ['en-
Hasl UHXKEHEPUSL.

Tema 4. ['eHeTHUECKas MOM(DUKALASI MUKPOOPTaHU3MOB

«Texnonorus pekomOMHAHTHBIX JHK Mam MONEKyAsSpHOE KIOHUPOBAHUE) —
3TO METOJOJIOTHS, pa3paboTaHHAsi HA OCHOBE JOCTMIKEHUI MOJIEKYIIPHONH OMOJIOTHH,
3H3UMOJIOTUH HYKJIEUHOBBIX KMUCJIOT U MOJIEKYJIIPHOW T'€HETUKU. DTO UHXKEHEPUS CO-
3/1aHKSI HOBBIX T'€HETUYECKUX CHCTEM, MYTEM KOHCTPYMPOBAHUS U BHECEHHsI HOBOW
TEHETUYECKOM TPOrpaMMBbl B YK€ CYIIECTBYIOIIME )KUBBIE CUCTEMBI. [ €HHAs, T€EHOM-
Has, XPOMOCOMHAas MHXKeHepuu. [Ipeamer, nenm, 3a1aum U NEPCHEKTUBBI TEHETHYE-
CKOM MHKEHEPUH. TEeXHUKA TeHETHUECKOH MHKEHEpUU. DEPMEHTBI, UCTIONB3YEMBIEC B
FEHHO-UHKEHEPHBIX MaHUNyJAusax. Bexkropa. Bekropa npokapuor. [lmasmunsl,
oakreprodaru, Kocmuapl, dpazmuasl. PekomOunanTHeie JIHK. MeToabl nojgydeHus
reHa. BeeneHnne reHa B BeKTOp. KOHHEKTOPHBINA METOA. PeCTpUKTa3HO-TUTa3HbIA Me-
Ttoa. Beenenus pekomOunantHO# JIHK B knetky-penunuent. Tpancaykuus. KoHb-
roraius. Tpancdekims. OTOop MOAUPUIIMPOBAHHBIX MUKPOOPraHU3MOB. ['eHeTHnYe-
ckue Mapkepbl. OOIacTH NPAKTHYECKOTO UCTIOB30BaHUS JOCTUKEHHS TEHETUYECKOM
WHIKEHEPHH.

Tema 5. KyJIbTUBHPOBaHHE U XPAHEHHE MUKPOOPraHU3MOB. Bubl 0OMEHHBIX
IPOLECCOB MUKPOOPIaHU3MOB U X MTPUMEHEHHE B TPOMBILIJIEHHOH MUKPOOHOJIOTUI

TexHonorus MUKpOOHBIX CHHTE30B. [leproanyeckoe U HEMPEPHIBHOE KYJIbTH-
BUPOBaHHE MUKPOOPraHu3mMoB. OneHKa (pepMEHTAMOHHOTO Tporecca. AOCOMOTHAsS
U YACNbHAsA CKOPOCTh POCTa, S3KOHOMUYECKHIA KOA(D(PUIUEHT, CKOPOCTh PAa3MHOKE-
HUSI, BBIXOJ MPOAYKTa WM OMOMACChl U3 CyOCTpara v Jap. MOKa3aTeiun, XapaKkTepusy-
IOLIUE MPOLECC HEMPEPBIBHOTO KYJbTUBUPOBAHMs (CKOPOCTh MPOTOKA CPEdbI, pas-
OaBIICHU ).

Pazpen 2. «MukpoOHasi OMOTEXHOJI0TUSI BO30OHOBJISIEMOIO0 ChIpbsi (0HO-
KOHBEPCHsI)».

Tema 6. OCHOBBI IPOMBILICHHOH OMOTEXHOIOTUI

Anmaparypa ¥ NUTaTeNIbHbIE CPelibl B OMOTEXHOIOTUHU. [ TTyOMHHBIE U TOBEPX-
HOCTHBIE OMOPEAKTOPBL. PenenTypel NUTaTenbHbIX CPeA. PeKMMBI KYJIbTHBUPOBAHUS
O61000BEKTOB. OOIIME PeKUMBL. XEMOCTATHBINA U TYPOUIOCTaTHBIN peskuMbl. Crieu-
QJIbHBIE PEKUMBI KYJTBbTUBUPOBaHMWA. [ TyOMHHOE, MOBEPXHOCTHOE, TBEepAO(Da3HOe
KYJIBTUBHPOBaHKE. JTarbl pocta KyasTyp. Jlar-haza. DxcnoneHumansHas pasza. daza
3ameyIeHHOro pocta. CranmonapHas (paza. ®aza ormupanus. OcCOOEHHOCTH KYJIbTH-
BAPOBAHUS KIIETOK PACTEHUH, )KUBOTHBIX, HACEKOMBIX 1 MUKPOOPTaHU3MOB.

Tema 7. benkoBas nHKeHEpU
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[TonmyyeHneM OeKOB U (PEPMEHTOB C HOBBIMHM CBOHCTBAMHM 3aHUMAETCS OJTHO
13 HanboJee aKTHBHO PA3BUBAIOIIMXCS HAMTPABJICHU COBPEMEHHOM MOJIEKYISIPHOM
Oounonorun — 6enkoBas MHkeHepus. HampasiieHns nccinenoBanuii B OEIKOBOM WHKeE-
HEpUM PanmoHaibHBIA qU3aiiH — CO31aHKE HOBBIX O€IKOB, TOCPEICTBOM MPOCTPaH-
CTBEHHOTO KOHCTPYUpOBaHusl. [lepcnekTuBbl palmoHATLHOTO 1u3aikina. Hampasien-
Hasl 3BOJIIOLMUS OCITKOBBIX MOJIEKYJI — 3KCIEPUMEHTAIBHOE HAPABJIEHUE, HALIETICHHOE
HA CO3/IaHUE HOBBIX OEJIKOB, MOCPEACTBOM MOCIEAOBATENBHON CENEKIMM (MyTare-
He3). Mrkenepus OeKoBbIX MOBEPXHOCTEH. OTOOP MOAM(PUIMPOBAHHBIX OCITKOB.
®daroeiii qucmeit. Kiierounslil nucruieii. @epMeHThl B OMOTEXHOIOTHU. OCHOBHBIE
KJ1aCChI (PEPMEHTOB W THIIBI KaTAIM3UPYEMbIX peakuuii. Mcrounnku gpepmento. Co-
BPEMEHHBIE TIOXOABI B UCIIOJIB30BaHUM (pepMeHTOB. UMMOOUMu3anus GpepMeHTOB —
3TO OTPAHMYEHUE TIOJBUYKHOCTH MOJIEKYJI M MX KOH(PUPMAIIMOHHBIX niEpecTpoek. Hc-
topus Bonpoca. Padotel J[’x. Henbcona, E. I'pudduna, Ix. [Tpanmromnepa, I
[neiixa JI>x. Camuepa, JIx. Hoprpona, /Ix. Xoyopnaa, H. ['pyoxodepa u 1. [1lneii-
ta. Hocurenu muis nmmoOunmzanuu. Oprannyeckue Hocutenu. Heopranmueckue HO-
curenu. Meroasl nMMOOMITA3aui. OU3NYECKUE METOABL. XUMHUUYECKHE METOIBI.
[TpenmyniecTBa IMMOOHIIN30BAHHBIX (PEPMEHTOB. DEPMEHTHI B OMOTEXHOIOTHYE-
ckoM npou3BojcTBE. bruocencoprl. Padotsl JI. Knapka. Haznauenue. Tumbl OMOCEH-
COpoB. BHOTEXHONOTHS MOJyYEeHHsI MPOAYKTOB MUTAHUS, KOPMOB, JIEKAPCTB, HCTOY-
HUKOB 3HEpruM (01o3TaHon). MukpoOHas NpoTeMHU3aUsl KOpMOB. POk reneTnue-
CKHX METOJI0B nostydeHus: onoa00aBok (bOO). Yrunuzanus nemnntono3sl. Beiaene-
HUE MPOKAPHOTUYECKUX U 3YKAPUOTUYECKUX LEIUTIONA3HbIX TEHOB. MIcnonp30BaHne
LEJUTIONA3HBIX TEHOB B CEJIbCKOM XO3SICTBE M TPOMBILIIJIECHHOCTH.

Tema 8. Dxomornueckas OMOTEXHOIOTHS

DKoJoru4eckas OMOTEXHOJIOTHs — HalpapjieHe OMOTEXHOJIOTHHU, pa3padarkl-
BAKOIEE CUCTEMBI MOHUTOPHHTA 32 COCTOSIHUEM OKPY>KAOLIEH CPEabl, SKOJIOTMYECKA
0€30MacHbIe TEXHOJIOTUH, A TAK)KE OMOCHCTEMBI [T PELICHHs TPOOIEM 3arpsi3HEHUS
OKpyXatromeh cpeapl. MeToabl 3KOJIOTMYECKOH OMOTEXHOJOTHH. MeTOabl OUMCTKU
CTOYHBIX BOJ. A3pOOHBIE CHCTEMBI OYMCTKH. ASPOTEHKH. AHa’POOHBIE CHUCTEMBI
OouuCTKM. MeTanTeHkn. Da3bl METAHOBOrO OpOKeHHs. AHAIPOOHBIE W a3POOHBIE
MUKpPOOpranusMbl. Accounaunu. buopemennanus. buoduropememmanus. Mukpoop-
raHu3Mbl HE(TEPEAYLIEHThl. bakTepranbHble M1 BUPYCHBIE MHCEKTULMABL. PacTteHus
YCTOHYMBBIE K BpeauTessiM. OCHOBHBIE CTPATErvH. [ €Hbl YCTOMYMBOCTH PACTCHHN K
HACEKOMBIM BpEeAUTENSIM. PacTeHns ycTORYMBBIE K (PUTOMATOreHAM.

Tema 9. MukpoOuonornyeckass OMOTEXHOJIOTHAS U KYJIBTUBUPOBAHUE KIIETOK
JKABOTHBIX U PACTCHUM.

MuKpoopraHu3Mbl Kak 0OBEKT OMOTEXHOJIOMHYECKOTO MPOU3BOACTBA. brorex-
HOJIOTUSI MUKPOOHOTO OrocuHTE3a. KyTbTUBHPOBAaHHE MUKPOOPTraHU3MOB, CEIEKIUS
Croco0bl KyJIbTHBUPOBAHUS MUKPOOPraHU3MOB. TJTyOWHHBIM W MOBEPXHOCTHBIA Me-
ToAbl. DEPMEHTEPHI: HAZHAUYECHUE, YCTPOMCTBO, MPUHUMN PadoThl. OCHOBHBIE CYO-
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cTpatel At MUKpoOHO# OnorexHonoruu. [lonyuenne mukpoOHoi Ouomaccsrl. [1po-
W3BOJCTBO OMOJIOTMYECKH aKTUBHBIX BELIECTB, MPOTEMHOBBIX MHUKPOOMOIOTHYECKUX
KOHUEHTPATOB, AMUHOKHCIIOT, BATAMUHOB, aHTHOMOTHUKOB, ()EPMEHTHBIX Mperapa-
TOB. [IpoOMOTUKM Kak ajnbTepHaTMBA aHTHOMOTMKAM MMMOOMIM3upoBaHHBIC (ep-
MEHTBL. OCHOBHBIE METOABl UMMOOWIHM3ALMH. XUMUYECKUE KOHCTPYKIMH MPH HM-
mobOunm3aimu pepmentoB. Hocurenu m ux xapakrepuzaipsi. MUKpoOHOIornyeckas
TpaHcopMalKs OPraHUYEeCKUX COeIMHEHMH. TpaHcdopmanus CTEPOUIOB, YITIEBO-
JI0B

Tema 10. BUOKOHBEPCHSI PACTUTENBHOTO CHIPbS M OTXOJ0B C\X TPOU3BOACTBA.

BuoTrpancopmanrisi BTOpUUHBIX PECYPCOB NEPEpadaThIBAOIINX TPOU3BOICTB,
OTXOJIOB PACTEHUEBOJACTBA M KUBOTHOBOACTBA. PaCTHUTENBHOE ChIPbE M OTXOABI €r0
NPOMBILUICHHON mepepaboTku. OTXOAbl KMBOTHOBOJACTBA. J[pyrve BHIBI ChIPbSL.
[TpenBaputenbHas 00padoTka Ceippsi. CrnocoObl THAPOIM3a PACTUTEIBHOIO CHIPBSL.
buoTtpancdopmanysi BTOPHUHBIX CHIPbEBBIX PECYPCOB KOHCEPBHOTO, BUHOAEIBYECKO-
ro, CaXapHoro, 3epHONepepadaTbIBAOIIETO, CIIAPTOBOIO U APYTMX BUAOB nepepada-
THIBAKOLIMX MPOU3BOJACTB. KyJNBTHBUPOBAHME MHUKPOOPraHM3MOB HA  3€PHO-
KapToeabHOi U MenaccHoi Oapnae. buorpancdopmanus HErMaPOIM30BAHHBIX pac-
TUTENBHBIX 0TX0I0B. buotpancgopmanus 0TX010B >KWBOTHOBOAYECKHX KOMILIIEKCOB

Paznen 3 «IK0OOHOTEXHOIOTHYECKHE AJIBTEPHATHBBLI B CEJIbLCKOM XO31Hi-
CTBE».

Tema 11. CenbCkoXx03sHCTBEHHAS OMOTEXHOIOTHS

OHTOMOMNATOreHHBIE Mpenaparkbl. buonectuimapl, GuorepOuuasl, GUOIOruUe-
ckue yaoOpeHus (HATparuH, a3otobakrepuH, (pochopodakrepr). MukpoOHbIE WH-
CEKTULUABL. TOKCHHBI, CHHTE3UPYEMBIE MUKPOOPraHU3MaMu: OaKTEPUSAMH, TPUOAMH.
BakynoBupycel. TeXHOIOrUs MPOU3BOICTBA BUPYCHBIX MPEMAPATOB U UX MPUMCEHE-
HUE. YcuneHne OMOKOHTPOJISI ¢ TOMOLIBIO T'€HHOM MHXKEHEPUU. BUOTEXHOIOTHS MO-
JY4YEHUS] MUKPOOHBIX CPEJCTB, UCHOJIB3YEMBIX MPOTHB OOJE3HEN PAaCTEHUI: aHTH-
OMOTUKH, MHUKPOOBI-AHTArOHUCTHI, CHAEPO(MOPBI, rUnepnapasuTel, GEPMEHTHI U AP.
[ToBbimeHue 3PPEKTUBHOCTH NPOAYLEHTOB AHTUOMOTUKOB METOIAMU MYTarcHes3a u
TCHHON MHXXeHepur. MUKPOOHAs Jerpafanns CHHTETHYECKUX XUMUYECKUX BEIICCTB
— KCEHOOMOTHKOB.

Tema 12. [lonyuenue a30TQUKCHPYIOMMX OAKTEPAATIBHBIX MPEMAPATOB U MPe-
NaparoB MUKPOOPraHW3MOB TPOTHB BPEAUTENCH CEIbCKOXO3IHCTBEHHBIX KYJIBTYP
pacreHuit

[Tpenaparel KyOeHBKOBBIX OakTepuil. Cxeéma MPOM3BOJACTBA PU3OTOPQHHA.
[IpumMeHeHne mnpenapatoB KIyOSHBKOBBIX OakTepwii M APYruX a30T(UKCATOPOB.
[TpyHLMIBI MPOU3BOACTBA MUKPOOHBIX MPENApaTOB MPOTHB HACEKOMBIX, IPHI3YHOB -
BPEAUTENCH CENBCKOro X03sHCTBA. COBPEMEHHBIC ACMEKTHI MPUMEHEHUS MUKPOOUO-
JIOTUYECKHUX CPEICTB 3aLIMTHI PACTEHUI OT HACEKOMBIX U TPBI3YHOB.

Tema 13. BHOTEXHOJOTHYECKUE METOABI OUMCTKU U ICTPaJaliii TOKCUKAHTOB
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XapakTepUCTUKA OTXOJ0B U MOOOYHBIX MTPOAYKTOB MPOMBILIIEHHOCTH H CEllb-
ckoro xossiictea. [lepepaboTka 0TX010B OMoOMOTMUECKUMU MeToAamMu. Mcnonb3oBa-
HUE MUKPOOPraHU3MOB B KAYECTBE KOHTPOJIS 3arPsA3HEHUN. DKOIOTMUYECKHE CUCTEMBI
¥ SKOJIOTMYECKUE HUIIM. MuKpodiopa BOJOEMOB, BO3yXa, MOYBLL. POl MUKpPOOP-
TFaHU3MOB B OXPAHE OKPY>KAKOILIEH Cpelbl OT 3arps3HeHuil. buonornueckue MeToabl
OYUCTKHM CTOKOB. OOIIME MOKA3aTENN 3arpsi3HEHHOCTH CTOYHBIX BOA. [lepManraHat-
Has U quxpomMarHas okucasemocTs (XI1K). buoxumuueckoe norpedneHne Kuciopo-
na (BIIK). AspoOHbIe MPOIECCHl OYMCTKHM CTOYHBIX BOJ OMOTEXHOJOTHYECKUX W
OPOMBILUICHHBIX TpeanpusaTuid. OCHOBHbIE MapaMeTpsl, BIMSIOIIME HA OMOJIOTHYE-
CKYK) OYMCTKY. BHOQUIBTPBL, a’3pOTEHKH, OKCUTEHKH. OMHOCTyNEHYaras cXema
OYMCTKM CTOYHON BOJBI. AHA3POOHBIE MPOLIECCHI OYACTKH CTOKOB. CENTHUKTEHKH,
aHa3poOHble OMo(pUIBTPEl. broouKcTka ra3oBO3AyMIHBIX BbIOPOCOB. BHOMGUABTPEI,
OMOCKPYyOOEphI K OMOPEAKTOPHI C OMBIBAEMBIM CJIOEM.

Tema 14. buoreorexHosmoruss MeTauioB. [10BpeXXacHU MUKPOOPTaHU3MaM H
METAJIJIOB M COCOOBI MX 3ALLUTHI.

MexaHu3M W MUKPOOPTaHW3MBbI, BBI3BIBAOIINE OAKTEPUAIBHOE BBILICIAYMBA-
HUE METAIJIOB, Y CIOBHS OAKTEPUATBHOIO OKUCICHHS CYIb(OUIHBIX MUHEPAIOB. Tex-
HOJIOTHSI OAKTEPUATIBHOTO BBILIEIAYMBAHUS METAIJIOB. KyYHOE, YAaHOBOE BBILIEIIAYM-
BaHWE. MUKPOOHOJIOrHYECKOE M3BICYCHUE METAIJIOB M3 pacTBOpoB. [lpu3Haku m
OPAYUHBI TIOBPEXKACHUS METAIIOB MUKPOOPraHu3MaMu. MUKPOOPraHU3MBl, MOBPE-
JKAAROIIME MATEPHATTBI U METOABI UX OOHapyxeHus. CrocoObl 3allUThl MAaTEPUATIOB
OT BO3JCHCTBUSI MUKPOOPTaHU3MOB

4.3 Conep:kaHue NPpaKTHYECKHUX 3aHATHI H KOHTPOJbHBIX MEPONIPHATHI

Tabmana 4
= Bun
Ne Ne u Ha3BaHHUe JIEKIHH, dopmupyeMble Koa-Bo
Ne TemblI . KOHTPOJIbHOTO
n/n NPAKTHYECKUX 3aAHATHI KOMIeTeHLHH 4acoB
MeponpHUsSITHSI
Jlexuus 1. Beenenue B
5 0 [TIKoc-1.1; ITKoc-1.2; o
norexnojoruto. Oc- OBepKa KOH-
Tema 1. Bre- IKoc-1.3; ITKoc-1.4; o 2
HOBHBIE MTOHSTHS OHO- CIIEKTAa JIEKLIUH
JeHue B OHO- ITIKoc-3.1; ITKoc-3.2
TEXHOJIOTUU
TEXHOJIOTHUIO.
ITP Ne 1. Ot6op mtam-
OcHoBHbIE
MOB npoayuenTos 5k30- | IIKoc-1.1; IIKoe-1.2; | Kontpons Bbnon-
NOHATHS OHO-
nonucaxapunos, umero- | [1Koc-1.3; I1Koc-1.4; HEHUS 3aJ]aHUS B 2
TEXHOJIOTUU .
LIUX IIPOMBILIJIEHHOE IIKoc-3.1; I1IKoc-3.2 paboueii TeTpaau
3HaueHue
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n/n

Ne TeMmbI

Ne u Ha3BaHHeE JeKIUId,
NPAKTHYECKHUX 3AHATHH

dopmupyeMble
KOMIETEHIIHH

Bun

KOHTPOJILHOT'0

MepOnpHUsTHSA

Koa-Bo
JaC0B

IIP Ne 2. U3yuenue
KYJbTYpaibHbIX U (u-
3UOJIOTMYECKHIX TPU3HA-
KOB a3pOOHBIX, aHAdPOO-
HbIX U (aKyJbTaTHBHO-
aHa3pOOHBIX MUKPOOP-
raHU3MOB MPOIYLIEHTOB

ITKoc-1.1; I1IKoc-1.2;
ITKoc-1.3; TIKoc-1 .4,
I1IKoc-3.1; ITKoc-3 .2

KonTpone BeIIOIN-
HEHUs 3a7aHUsl B
paboueii TeTpaau

Tema 2. Oc-
HOBHBIC
HampaBJIeHUsA
COBPEMEHHOIN
OHOTEXHOJIO-
TUU U BO3-
MOKHOCTHU UX
MpaKTh4e-
CKOT'O TIpHU-
MCHCHUA

Jexnus 2. OCHOBHbIE
HaTIPaBJICHUSI COBPEMEH-
HOW OMOTEXHOJIOTHH U
BO3MOYKHOCTH X TIPaK-
THUYECKOTO MPUMEHEHUSI

ITKoc-1.1; TTKoc-1.2;
ITKoc-1.3; TTKoc-1 .4;
ITKoc-3.1; ITKoc-3.2

IIposepka koH-
CIEKTa JIEKLIUN

ITP Ne 3 Ananus opraHo-
JENTUYECKUX U (PUIUKO-
XUMHUYECKHUX MOKa3aTe-

Jiel KauecTBa Mpecco-
BAaHHBIX JPOACKEN

ITKoc-1.1; T1IKoc-1.2;
I1Koc-1.3; IIKoc-1 .4,
I1Koc-3.1; IIKoc-3.2

KonTpone BeIIOIN-
HEHUs 337aHUsl B
paboueii TeTpaau

Pazn

X0351iicTBA U OMOTEXHOJIOTHH MHKPOOPTraHH3MOB.

eal. «Mo.neKyﬂﬂpﬂo-reHeanecxne OCHOBBI CE€JICKIIMH NMPAKTHYE€CKH BAKHBIX AJH CCJILCKOIo

Tema 3. Ce- Jlexkuus 3. Ceneximsi IKoc-1.1: TTKoc-1.2:
JIEKITHST MHK- MHKPOOPTaHU3MOB - IKoc-1.3: TKoc-1.4: 5
pOOpraHu3- | ONPOAYLEHTOB MpPaKTHUYe- IMKoc-3.1: TKoc-3.2
MOB - IIPOAY- CKH BaKHBIX BEIECTB
ueHToB mpak- | IIP Ne 4. Cemunap Kon-
THUYECKHU nokxsuyM «HMcropus pas- | 1IKoc-1.1; IIKoc-1.2;
BaXKHBIX Be- | BUTHS, coBpeMeHHble 10- | [IKoc-1.3; I1IKoc-1.4; Konnoksuym 1,84
mectB. Uc- crkenust ouorexuono- | ITKoc-3.1; [TKoc-3.2
MOJIb30BAHNE THI
METOJIOB Te-
HETHYECKOH
UHXXEHEPHUH
IUIA IOJTy4e- Kontponenas tecroBas | IIKoc-1.1; IIKoc-1.2;
HUS TIPAKTH- pabdota «OcHOBBI OHO- ITKoc-1.3; TIKoc-1 .4, TecTtuposanue 0,16
YECKH BaXK- TEXHOJOTHHN I1IKoc-3.1; ITKoc-3 .2
HBIX IITaM-
MOB MHUKPO-
OpraHu3MOB.
Jlexknus 4. ['enerudye- IIKoc-1.1; ITKoc-1.2;
Tema 4. T'e- ckast monupukarms muk- | [TKoc-1.3; ITKoc-1.4; UROBSPKA KOH> 2
rerireckas POOpPraHu3MOB IIKoc-3.1; I1IKoc-3.2 CHCITa JICKIHH
r;si[?aigz: ITP Ne 5. Onpenenenue | IlKoc-1.1; [TKoc-1.2; | Kontpons BeImo-
S cnekTpa antubnornue- | I1Koc-1.3; I1Koc-1 4, HEHUs 3a1aHUs B 2

CKOIr'0 IENCTBUS LITAM-

I1IKoc-3.1; ITKoc-3.2

paboueii TeTpaau
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Bun

No Ne u Ha3BaHUe JIeKLHUI, dopmupyeMble Koa-Bo

Ne TemblI . KOHTPOJIbHOTO

n/n NPAKTHYECKUX 3aAHATHI KOMMeTeHIHH 4acoB
MeponpHUsSITHSI
MOB aKTUHOMMULIETOB
(MukpoOHOIOrHUECKHiA
TIOCEB)
Jleknus S. Kynstusupo-
BaHUE U XpaHEHHUE MUK-

Tema S. poopranu3MoB. Bubl [IKoc-1.1; ITKoc-1.2; | KoHTpoJsp BeINOJI-
KyapTuBrupo- | OOMEHHBIX MPOLIECCOB IIKoc-1.3; IIKoc-1 4, HEHUs 3a1aHusl B 2
BaHUe U xpa- | Mukpoopranm3mos u ux | IIKoc-3.1; IIKoc-3.2 paboueii TeTpagu

HEHUE MUK- | MPUMEHEHHE B MPOMBILII-
poopraHus- | JEHHOH MUKPOOHOJIOTHH
mMoB. Bunber | IIP 6. IloBepxHOCTHOE U
OOMEHHBIX rITyOMHHOE KYJIbTHBUPO-
MPOLIECCOB BaHUE MUKPOOpPraHu3-
MHKpOOpTa- moB. O6opynoBanne u
HU3MOB U UX | mpubopsl muyst npomsi- | [TKoc-1.1; T1Koc-1.2; | KoHTposs BeIION-
NpUMEHeHne | JieHHOr o KyiabTuBupoBa- | [IKoc-1.3; I1Koc-1 4; HEHUS 3aJ]aHUS B 2
B IIPOMBIII- Hus mukpoopranusmos. | IIKoc-3.1; I1IKoc-3.2 paboueii TeTpaau
JeHHON MUK- | IlontOTOBK a peakTopoB
pobuonoruu K pabote. Pexxumsl u
TEXHOJIOTUS CTEPUIIN3A-
L[UU PEAKTOPOB
Paznen 2. «Mukpo6Hasi 6HOTEXHOJIOTHSI BO300OHOBJISIEMOr0 CbIpbsi (0MOKOHBEPCHS )».
Jekuusa 6. OCHOBBI IIKoc-1.1; ITKoc-1.2; | KoHTpoJb BbINOJI-
Tema 6. Oc- MPOMBIIIICHHOH OHO- ITKoc-1.3; ITKoc-1 .4; HEHUSI 3a/1aHHUsl B 2
HOBBI IIPO- TEXHOJIOTUU IIKoc-3.1; I1Koc-3.2 paboueii TeTpaau
MmpiuuieHHolt | 1P 7 Biausinue Oaktepu-
P [IKoc-1.1; ITKoc-1.2; | KoHTposs BbINOJI-
OUOTEXHOIO- LUIHBIX BEIECTB HA
6 ITKoc-1.3; I1IKoc-1 .4, HEHUS 3aJJaHUS B 2
U a3MUYHbIE BUIbI OaKTe- .
P . I1Koc-3.1; ITIKoc-3.2 paboueii TeTpagu
pui
ITKoc-1.1; ITKoc-1.2;
Jlekuus 7. benkosas ’ ’ IIpoepka KoH-
. TKoc-1.3; TKoc-1.4; pOBep 5
, UHXXEeHepus CIIEKTAa JIEKIIUH
P TMKoc-3.1; [TKoc-3 2
Tema 7. ben-
I1P 8 Ilony4yenue nu-
KOBasl NHXe- .
Hepust MOHHOW KUCJIOTHI IJTy- IIKoc-1.1; I1IKoc-1.2; | KonTposap BbIIOJ-
ounabIM KynbTuBHpOBa- | [1Koc-1.3; [TKoc-1.4; HEHUs 3a/1aHUs B 2
Huem Aspergillus niger u | IIKoc-3.1; I[IKoc-3.2 | paboueii Terpanu
€€ BBbIJIEJICHHE U OUHCTKA
Tema 8. Oxo- IIKoc-1.1; TTKoc-1.2;
Jlexuus 8. Dxomnoruue- IIpoBepka koH-
JIOTUYECKas 6 ITKoc-1.3; I1IKoc-1 .4; 2
CKasi OMOTEeXHOJOTHs CIIEKTAa JIEKIIUH
OHOTEXHOJO- IIKoc-3.1; ITKoc-3.2
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Bun

No Ne u Ha3BaHUe JIeKLHUI, dopmupyeMble Koa-Bo
Ne TemblI . KOHTPOJIbHOTO
n/n NPAKTHYECKHUX 3aHATHH KOMIIeTeHIIHU 4acoB
MepOonpHUsITHSA
a4 ITP 9. Cemunap «Muxk-
; P MKoc-1.1; MKoe-1.2; |
OOHBIE TTPOLIECCHI Jie- OJJIOKBUYM, Te-
P P TMKoc-1.3; TKoc-1.4; e 2
rpagaluyi OpraHUYeCKUX CTUPOBaHHUE
P P TKoc-3.1; [TKoc-3 2 P
MOJUTIOTAHTOBY»
Tema 9. Jleknus 9. MukpoOuo-
Mukpobuo- noruyeckasi onorexHo- | IMKoc-1.1; [TKoc-1.2;
IIposepka koH-
JIOTUYEeCKast jorus u kyaetuBuposa- | IIKoc-1.3; I1Koc-1 4; 2
CIEKTa JIEKIIUN
OnoTexHoyno- | HUE KieTok *kuBOTHBIX U | [IKoc-3.1; I1Koc-3.2
TUs U KyJIb- pacTeHuM.
tuBuposanue | IIP 10. Texnonorus BeI-
. 6 [IKoc-1.1; ITKoc-1.2; | KoHTpoJb BeINOJI-
KJIETOK KHU- aluBaHus rpudoB ¢ Lie-
o P P ITKoc-1.3; 11IKoc-1 .4, HEHUS 3aJ]aHUS B 2
BOTHBIX U JIBIO TIOJTyYEHUS TTHILIe- .
N > [IKoc-3.1; ITKoc-3.2 paboueii TeTpaau
pacTeHHIA. BOTO Oenka
Jlexkuus 10. buokonsep-
P | IMKoe-1.1; TIKoe-1.2; -
CHsl PACTUTEIBHOTO ChI- OBEpPKa KOH-
Tema 10. P ‘ MKoc-1.3; [Koc-14; |~ PoreP 2
bsl U OTXOJOB C\X MPO- CIIEKTa JIEKIIUU
buoxonsep- . . IIKoc-3.1; IIKoc-3.2
H3BOJICTBA.
CHsl pacTH-
TEJIbHOTO ChI-
pbsl U OTXO- ITP 11 Cunocosanue.
10 c\x npo- | Kommoctuposanue. buo-
P 6 P 6 [IKoc-1.1; ITKoc-1.2; | KoHTposs BeINOJI-
HU3BOJICTBA. noOpenust 1 OMOUHTEH-
yROOP I1Koc-1.3; IIKoc-1 .4, HEHUS 3aJ]aHUS B 2
CHUBHO€ 3eMIJIeIEIHE. .
. I1Koc-3.1; ITIKoc-3.2 paboueii TeTpagu
MuKpoOHOIOrHUECKH
aHaJIu3 cuUjioca
Pa3znen 3 «9xo06m0OTEXHONMOrHYECKHE AJIbTEPHATUBBI B CEJILCKOM XO03SIHCTBE.
Jlekumst 11-12 Cenncko- | [TKoc-1.1; ITKoc-1.2; N
o OBEpPKa KOH-
xo3siictBeHHas Onorex- | I1Koc-1.3; [TKoc-1.4; pOBep 4
CTEKTa JIEKIIUN
HOJIOTHS I1Koc-3.1; ITKoc-3.2
Tema 11
ITP 12 Muxkpobuooru-
4 Cenbcroxo- . P IMKoc-1.1; ITKoc-1.2; | Kontpons BbInoJ-
o YECKHI MOCEB 3eM-
SANGT U 5 5 [IKoc-1.3; [TKoc-1.4; | HeHus 3a7aHus B 2
_ | nmeynobpurenbHbix OHO- .
OroTexHo0 P ITKoc-3.1; TTKoc-3.2 | paboueii Terpanu
— MpenaparoB
I1P 13 Pesyabrtarel noce- | IIKoc-1.1; [IKoc-1.2; | KonTpons BeImos-
Ba 3emieynoopurenpubix | [1Koc-1.3; ITKoc-1.4; HEHUS 3aJJaHUS B 2

OuonpenapaTos.

I1Koc-3.1; IIKoc-3.2

paboueii TeTpaau
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No Ne u Ha3BaHUe JIeKLHUI, dopmupyeMble T Koa-Bo
n/n LS NPAKTHYECKUX 3aAHATHI KOMMeTeHIHH S 4acoB
MeponpHUsSITHSI
Tema 12.
Ilonyuenue
a30TdUKCH-

pyromux Oak- | Jleknmsa 13. Iloxyaenne
TEPHATBHBIX | a30T(PUKCUPYIOIUX Oakx-

IIpenapaToB U | TepUajbHBIX MpPEnapaToB ifcoeeio: [Miooit.2: || Kamrpons memon:
Eame R $ 40900000 IIKoc-1.3; IIKoc-1 4, HEHUs 3a1aHNsl B 2
HEIPOopte- raHHSNiOB Sl Bpevm/l- IIKoc-3.1; I1IKoc-3.2 paboueii TeTpaan
HU3MOB IpO- TeJIel CeJIbCKOX 0351~
THUB BpeAUTe- | CTBEHHBIX KYJbTYp pac-

JIeH CeNbCKO- TEHUN
XO35ICTBEH-

HBIX KYJBTYp

pacTeHui

Jiesta 14, hrorexios IMKoc-1.1; [TKoc-1.2; | KonTtpons BbINOI-
HETRERE R MEEORH ITKoc-1.3; I1IKoc-1 .4; HEHHUS 3aJaHUS B 2

Tema 13. OYHCTKH U J€rpafaluu ’ ’ .

BHOTeXHOIO- T OKCHKAHTOR ITKoc-3.1; ITKoc-3.2 paboueii TeTpagu
ruyeckue Me-
toabl ouncT- | IIP 14 BausiHue pasnnu-

KU U Jerpa- HBIX KOHLIEHTpaLui IIKoc-1.1; I1IKoc-1.2; | KonTposap BbIIOJN-
Al TOKCU- He()TH Ha AHTATOHU3M I1Koc-1.3; TIKoc-1 .4, HEHUS 3aJ]aHUS B 2
KAHTOB PONOKOKKOB U ITOYBEH- [1Koc-3.1; ITKoc-3.2 paboueii TeTpagu
HBIX OakTepuit

Tema 14. Jlexuus 15. buoreorex-
buoreorex- Hosorus metamos. [To- | IIKoc-1.1; IIKoc-1.2; | KoHTpoJsib BeINOJI-
Hojorust Me- | BpexnaeHus mukpoopra- | [IKoc-1.3; I1Koc-1.4; HEHUs 3a1aHUs B 2
Tannos. Ilo- HU3MaM U METAJIOB U IIKoc-3.1; IIKoc-3.2 paboueii TeTpaau
BpEXXIEHUs CHOCOOBI UX 3aIIHUTHI
MHUKpoopra-

HU3MaM U ITP 15 Muxkpobuonoru- | IIKoc-1.1; I1IKoc-1.2; | KoHTposs BbITION-
METAJIOB U yeckoe n3pnedenue me- | [1Koc-1.3; ITKoc-1 4; HEHUS 3aJJaHUS B 2
CTIIOCOOBI UX TAJJIOB U3 PaCTBOPOB ITIKoc-3.1; ITKoc-3.2 | paboueii Terpanu

3aILUTHI

4.4 HepequL BOIIPOCOB AJId CaAaMOCTOATECIbHOI0 H3YUCHHUA TUCIHILTHHBI

b1.B.01.07 «OcHOBBI MUKPOOHOI OMOTEXHOJIOT HH
Tabmmna 5
Ne (P S —— Ilepeuenn paccmaTpuBaeMbIX BOIIPOCOB 1151
n/n CaAMOCTOSITEJIbHOI0 H3y4YeHHs

Beeaenune
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n/n

Tema u popma 3anaTHS

Ilepeuenn paccmaTpuBaeMbIX BOIIPOCOB 1151
CaAMOCTOSITEJIbHOI0 H3y4YeHHs

Beenenue Tema 1. Beenenue B
OMOTEXHOJIOTHIO MUKPOOHBIX MPO-
MU3BOACTB. MeCTO MpOMBILLIEHHON

MUKPOOHOJIOTHH B CHCTEME €CTe-
CTBEHHBIX Hayk. McTopuueckuii
OUEepK Pa3BUTHSI IPOMBIIIIEHHOM
MHUKPOOHOJIOTHH B HAIIeH CTpaHe

[IpopaboTka u MOBTOPEHHE JIEKIIMOHHOTO MaTepuaia u
MaTepuaia yaeOHUKOB 1 yueOHbix mocoduit [1Koc-1.1;
ITKoc-1.2; T1IKoc-1.3; TIKoc-1.4; ITKoc-3.1; I1IKoc-3.2

Tema 2. OcHOBHBIE HANIPABIEHUS

COBPEMEHHOW OMOTEXHOJIOTHU U

BO3MOYKHOCTH UX MPAKTUYECKOTO
PUMEHEHUS

[IpopaboTka u MOBTOPEHHE JICKIIMOHHOTO MaTepuaia u
MaTepuaia yueOHUKOB 1 yueOHbrx mocoduiti [TKoc-1.1;
IIKoc-1.2; I1IKoc-1.3; TIKoc-1.4; ITKoc-3.1; [1IKoc-3.2

Pazgen 1. «MoaexyasipHO-TeHeTHYECKHE OCHOBbI CeJIEKIUH MPAKTHYECKH BAKHBIX A1 CEJIbCKO-

ro X03s1iicTBa H OMOTEXHOJOTHH MHKPOOPTraHU3MOB».

Tema 3. Cenexiusi MUKpOOPTaHU3-
MOB - TPOAYLIEHTOB MPAKTUYECKHU
BaKHBIX BerecTs. Mcrnoab3oBaHme
METOA OB FEHETUYECKON NHKEHEPUU
IUJISL TIOJTYYEHUS TIPAKTUYECKH BaXK-
HBIX [ITAMMOB MHUKPOOPTaHU3MOB.

[IpopaboTka u MOBTOPEHHE JIEKIIMOHHOTO MaTepuaia u
MaTepuaia yaeOHUKOB U yueOHbix mocoduii [1Koc-1.1;
ITKoc-1.2; TIKoc-1.3; T1Koc-1.4; ITKoc-3.1; [1IKoc-3.2

Tema Ne 4. 'enerudeckas moaudu-
KaLusi MUKPOOPTaHI3MOB

[IpopaboTka 1 MOBTOPEHHE JIEKIIMOHHOTO MaTepuaia u
MaTepuaia yaeOHUKOB U yueOHbix mocoduit [TKoc-1.1;
IIKoc-1.2; TIKoc-1.3; ITIKoc-1.4; ITKoc-3.1; [1IKoc-3.2

Tema S. KynsTuBUpOBaHHE U Xpa-
HEHUE MUKPOOpPraHu3MoB. Buael
OOMEHHBIX IPOIIECCOB MUKPOOpTa-
HU3MOB U X IPUMEHEHHUE B MPO-
MBILLIEHHOH MUKPOOHOIOTHH

[IpopaboTka u MOBTOPEHHE JIEKIIMOHHOTO MaTepuaia u
MaTepuaia yaeOHUKOB U yueOHbIx mocoduit [1TKoc-1.1;
ITKoc-1.2; TIKoc-1.3; TIKoc-1.4; ITKoc-3.1; [1IKoc-3.2

Tema 6. OCHOBBI IPOMBILITIEHHON
OMOTEXHOJIOTHU

[IpopaboTka u MOBTOPEHHE JIEKIIMOHHOTO MaTepuaia u
MaTepuaia yaeOHUKOB U yueOHbix mocoduiti [TKoc-1.1;
ITKoc-1.2; TIKoc-1.3; TIKoc-1.4; ITKoc-3.1; [1IKoc-3.2

Tema Ne 7. benkosas unxeHepus

[IpopaboTka u MOBTOPEHHE JICKIIMOHHOTO MaTepuaia u
MaTepuaia yieOHUKOB 1 yueOHbix mocoduii [TKoc-1.1;
ITKoc-1.2; TIKoc-1.3; TIKoc-1.4; ITKoc-3.1; [IKoc-3.2

Tema 8. Dxonoruueckas OUOTEXHO-
JIOTUdA

[IpopaboTka u MOBTOPEHHE JIEKIIMOHHOTO MaTepuaja u
MaTepuaia yaeOHUKOB 1 yueOHbix mocoduii [1Koc-1.1;
IIKoc-1.2; TIKoc-1.3; IIKoc-1.4; ITKoc-3.1; [IKoc-3.2

Tema 9. MukpoOuonornueckast
OMOTEXHOJIOTHA U KYJbTHBHPOBA-
HUE KJIETOK KMBOTHBIX U PACTEHUH.

[IpopaboTka u MOBTOPEHHE JIEKIIMOHHOTO MaTepuaia u
MaTepuaia yaeOHUKOB U yueOnbix mocoduii [1Koc-1.1;
ITKoc-1.2; TIKoc-1.3; T1Koc-1.4; ITKoc-3.1; [1IKoc-3.2
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Tema u popma 3ansaTus

Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB AJISA

n/n CaAMOCTOSITEJIbHOI0 H3y4YeHHs
Tema 10. buokonsepcus pactu- IIpopaboTka 1 MOBTOPEHHE JEKIIMOHHOTO MaTepHaia u
10 TEJIBHOTO CHIPBSI H OTXOIOB C\X Marepuaia yaeOHHKOB U yaeOHbIx nocobuii [1Koc-1.1;
NPOU3BOJICTBA. I1IKoc-1.2; IIKoc-1.3; IIKoc-1.4; ITKoc-3.1; I1Koc-3.2
Pa3zgen 3 «IKk00HOTEXHOJIOTHYECKHE ANbTEPHATUBBI B CEJIbCKOM X03SIHCTBeE».
. [IpopaboTka 1 MOBTOPEHHE JEKIIMOHHOTO MaTepHaia u
Tema 11. CenbcKOX03MCTBEHHAS .
11 Marepuaia yaeOHHKOB U yueOHbIx nmocobuii [1Koc-1.1;
OMOTEXHOJIOTHS
IIKoc-1.2; TIKoc-1.3; ITIKoc-1.4; ITKoc-3.1; [1IKoc-3.2
Tema 12. ITony4yenue a3orpukcu-
pyromux OakrepuaibHbIX penapa- | [IpopaboTka u MOBTOpEHHE JEKIMOHHOTO MaTepuaia u
12 TOB M INPEMapaToOB MUKPOOPTaHU3- | Marepuaia yueOHHMKOB U yueOHbIx nmocoduii [1Koc-1.1;
MOB MPOTHUB BPEAUTENEH CETBCKO- I1IKoc-1.2; ITKoc-1.3; IIKoc-1.4; ITKoc-3.1; I1Koc-3.2
XO34MCTBEHHBIX KYJIbTYp PACTCHUN
Tema 13. buorexHonornueckue me- | IIpopaboTka 1 MOBTOpEHHUE JIEKIIHOHHOTO MaTepHraja u
13 TOABI OUUCTKHU U ACTPaAaHu TOK- MaTepuaia yaeOHUKOB U yueOHbix mocoduii [1Koc-1.1;
CUKAHTOB ITKoc-1.2; TIKoc-1.3; T1Koc-1.4; ITKoc-3.1; [1IKoc-3.2
Tema 14. buoreorexHonoOrus Me-
IIpopaboTka 1 MOBTOpEHHE JEKIIMOHHOTO MaTepHaia u
tasuioB. IloBpexknenus MuUKpoopra- .
14 Marepuaia yaeOHHKOB U yaeOHbIx nmocobmii [1Koc-1.1;

HU3MaM U METAJJIOB U CIIOCOOLI UX
3aIUTHI.

2

I1IKoc-1.2; ITKoc-1.3; IIKoc-1.4; ITKoc-3.1; I1Koc-3.2

5. O0pa3oBare/ibHbIC TEXHOJIOTHH

Tabnuia 6

IIpuMeHeHne aKTHBHBIX 1 HHTEPAKTUBHBIX 00Pa30BaTe/IbHbIX TEXHOJIOTH I

HaunmenoBaHue HCHOJIB3Y EMbBIX

Jj‘g Ne pa3aena u Tembl AKTUBHBIX H HHTEPAKTHUBHBIX
i 00pa30BaTEbHBIX TEXHOJIOTHIA
Beenenue
Beenenne Tema 1. Beenenue B
OMOTEXHOJIOTHIO MAKPOOHBIX
IIPOU3BOJACTB. MECTO MPOMBILI-
| JIEHHOH MUKPOOMOJIOTUH B CH- T HNHpopManrmoHHO-KOMMyHUKALIMOHHAS

CTEME €CTECTBEHHBIX HayK. Hc-

TOPUUYECKUNA OYEPK PA3BUTHS

IPOMBILICHHOH MUKPOOMOIOTHH

B HAIlIEl CTpaHe

TCXHOJIOTHA.
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HaumenoBaHue HCHOJ/IB3YEMbIX

J\j‘g Ne pa3gesnia u TeMbl AKTHBHBIX H HHTEPAKTHBHBIX

i 00pa30BaTEIbHBIX TEXHOJIOTHIA
Tema 2. OCHOBHBIEC HANIPABIIECHUS

) COBPEMEHHOIH OMOTEXHOJIOTUH U T HHpopManrnoHHO-KOMMyHUKALIMOHHAS

BO3MOKHOCTH HUX IIPAKTHYCCKOI'O
IIPUMCHCHU A

TCXHOJIOTHA.

Paznen 1. «MoJiekyasipHO-TeHeTHYecKkHe JI 0CHOBBI CeJIeKINHN MPAKTHYeCKH BaK-
HBIX JJIsI CeJIbCKOT0 X0351iicTBa M OHOTEXHOJIOTHH MUKPOOPTAHU3MOBY.

Tema 3. Cenekuust MUKpoOpra-
HU3MOB - MPOJAYIIEHTOB MPAKTH-
YECKU BaKHBIX BelecT. Hc-

HNHpopManmoHHO-KOMMyHUKALIMOHHAS

3 | monB30BaHME METOAOB reHeTude- | JI
5 TEXHOJIOTHSI.
CKOM MHIKEHEPHUH JUIS TIOJTY YEHUS
MPAKTUYECKHA BAKHBIX [ITAMMOB
MUKDPOOPraHU3MOB.
4 Tema Ne 4. ['eneTrueckas MOIH- T HNHupopManrnoHHO-KOMMyHUKAIIMOHHAS
(uKanust MUKPOOPraHu3MOB TEXHOJIOTHSI.
Tema S. Kynerusnposanue u
XPaHEHUE MUKPOOPTraHU3MOB.
5 Bubl 0OMEHHBIX MPOLIECCOB T HNHpopmManrnoHHO-KOMMyHUKALIMOHHAS
MHUKPOOPraHU3MOB U UX IIPAME- TEXHOJIOTHSI.
HEHUE B MPOMBILUIEHHONH MUKPO-
OHONOrNK
6 Tema 6. OCHOBBI IPOMBILLIJICH- T HNHupopManmoHHO-KOMMyHUKALIMOHHAS
HOM OMOTEXHOIOTHHI TEXHOJIOTHSI.
7 | Tema Ne 7. benkoBas unxeHepus | JI MIH(pOpMAITHOHHO-KOMM Y HHKAIHOHHA
TEXHOJIOTHSI.
g Tema 8. Dkonoruueckasi OMoTeX- q HHpopManimoHHO-KOMMyHHKAIIMOHHAS
HOJIOTHS TEXHOJIOTHSI.
Tema 9. MukpoOunosiornueckas
9 OMOTEXHOJIOTHS U KYJIBTUBHPO- T HNHpopmManrnoHHO-KOMMyHUKALIMOHHAS
BAHME KJIETOK >KMUBOTHBIX U pac- TEXHOJIOTHSI.
TEHUN.
Tema 10. buokonsepcus pacTu-
HNHpopmManrnoHHO-KOMMyHUKALIMOHHAS
10 TENBHOTO CHIPbs M OTXOJ0B ¢\x | JI

IIPOU3BOACTBA.

TCXHOJIOTHA.

Paznen 3 «IK00OMOTEXHOJOTHYECKHE AJIbTEPHATHBBI B CEJILCKOM XO0351iiCTBEY.
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HaumenoBaHnue HCHOJ/IB3YEMbIX

J\j‘g Ne pa3gesia u TeMbl AKTHBHBIX H HHTEPAKTHBHBIX
i 00pa30BaTe/IbHBIX TEXHOJIOTHIA
" Tema 11. CenbCKOX0351CTBEH- T HHpopManrnoHHO-KOMMyHUKALIMOHHAS
Hast OMOTEXHOJIOTHSI TEXHOJIOTHSI.
Tema 12. [Tonyuenue a3oruk-
CUPYIOLINX OaKTepUaIbHBIX MPeE-
| | TBpaToB M MpenapaToB MUKPOOP- | HNHpopManrmoHHO-KOMMyHUKALIMOHHAS
TFaHU3MOB MMPOTHB BPEAUTENECH TEXHOJIOTHSI.

CEJIbCKOXO3SMCTBEHHBIX KYJIBTYP
pacTeHuit

Tema 13. bruoTexHonornueckue
13 METOJbI OUUCTKMU U aerpagaumu | JI
TOKCHUKAHTOB

HNHpopManmoHHO-KOMMyHUKALIMOHHAS
TEXHOJIOTHSI.

Tema 14. broreoTexHoJI0rud Me-
14 TALI0B. [[OBpEXKAECHUS MUKPOOD- T HHpopManimoHHO-KOMMyHHKAIIMOHHAS
raHU3MaM 1 METAJUIOB M CIOCOOBI TEXHOJIOTH.

X 3alIUTHI.

6. Tekymuuii KOHTPOJIb YCIIEBAEMOCTH H NPOMEKYTOYHAA ATTECTALUS 110
uroram ocsoenust Aucuumiuebl b1.B.01.07 «OcHoBbI MEKPOOHOI
OMOTEeXHOJIOTHI»

6.1. TunoBble KOHTPOJIbHBIC 32JAHUS HJIH HHbIE MATEPHUAJIbI, HEOOX0AMMBbIE 1151
OLICHKH 3HAHMI1, YMEHHI1 1 HABBIKOB M (HJIH) ONBITA AESITEJIbHOCTH

BOHpOCLI K KOJLJIOKBHYMY «I/ICTOPI/IH Pa3dBUTH, COBPEMCHHbIC JOCTHKCHHS

OMOTEXHOJIOT U
1. UYro takoe OuorexHonorus? Ha3oBUTE M OXapakTepU3yiHTe OCHOBHBIE 3Tallbl
pa3BUTHSI OMOTEXHOJIOTHH.
2. B kakux oTpacisx HapOAHOTO XO3HCTBA MPUMEHSIOTCS JOCTHKECHHS OMOTEX-
HOJIOTHH?
3. HazoBuTe OCHOBHBIE LIENH U 3a1a4l OMOTEXHOJOTHH.
4. Kakune Metoapl OMOTEXHOJIOTUU MCIONB3YOTCS B YKUBOTHOBOJICTBE, PACTEHUE-
BOJACTBE?
5. Kakue oTkpeITHS, CAcTaHHBIE B 00MACTH OMOTEXHOJIOIHH, CIOCOOCTBOBAIIN €€
JanbHEHIIICH HHTCHCUpUKan?
6. KaxoBa poJsib OMOTEXHONIOIMH B MHTEHCU(PMKALMKY >KUBOTHOBOICTBA?
7. Kakne (pepMeHTBl MCMONB3YIOT Ul KOAryJsiiuu O€NKOB MPH M3rOTOBJICHUU
ceipa?
8. Kakne MoHOCaxapuabl BXOJAT B COCTaB MHBEPTA?
9. Kakne aMMHOKHMCIIOTBI BXOJAT B COCTaB acnaprara’?
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10. Ha30BUTE OCHOBHBIE TUIIEBBIC KUCIOTHI.

11.  Onuumre cnocod noay4eHust Apoxoken Saccharomyces cerevisiae.

12. Kakwue mraMmbl TPOMOKEH UCIIONIB3YIOTCS B TMBOBAPEHUN ?

13.  Ha30BUTE OCHOBHBIE MYTH YJIyYIIEHUS OWMOJIOTMYECKOM MUTATENBHOM LEHHO-
CTH KOPMOBBIX OEJIKOB.

14. HazoBute cmocoObl TOJMYYEHUST KOPMOBBIX OCIKOBBIX MPENaparoB W3
JIPOMOKEN.

15.  Onuumre cnocod NoJy4YeHHs KOPMOBOTO OEJIKa U3 BOJOPOCIICH

16. ¥ MHUKPOCKONMYECKUX IPUOOB.

17.  Kakue TEXHOJOTMH MOJIYYECHUs BBICOKOOEIKOBBIX KOPMOB M3 BEreTATHBHOMN
MacChl PACTEHUH pa3pabOTaHbl U UCTIOIB3YIOTCS B HACTOSIIIEE

18.  Bpems?

19. B 4eM cocTosAT 0COOEHHOCTH OMOTEXHOJIOTHNA MOJYYEHUS KOPMOBBIX JTUMUI-
HBIX ITpenaparoB?

KomnoxkBuym.

«MuKpoOHBIE poLecchl Aerpajaiui OPraHuYeCKUX MOJUIIOTAHTOBY.
1. HazoBute o0uiue mokazarenu 3arpI3HEHHOCTH CTOYHBIX BOJI.
2. Kakne cnocoObl ompenciicHuss OPraHuvyeCKMX BEIIECTB B CTOYHBIX BOJAX
HanboJiee IUPOKO MCTIONB3YIOTC? JlaiiTe NX XapaKkTEPUCTHUKY.
3. B dYem cocTosAT mpeMMyllecTBa M HEAOCTATKM OMOXMMHUYECKHX CIOCOOOB
OYMCTKH CTOYHBIX BOA?
4. HazoBute u oxapaktepusyiiTe rpynmnsl a3poOHBIX MPOLECCOB OMOOUMCTKH.
5. Yro npeacrasisieT coO0i aKTUBHBIN 11?7
6. B 4yem npenMymiecTBa U HEAOCTATKU MEPEPAOOTKM OTXOAOB C MOMOLIBIO aK-
TUBHOTO WJj1a?
7. Kakue kimaccsl npoCTeimMX BCTPEYAtOTCA B AKTUBHOM MJIE?
8. Uro nokazeiBacT KO3(pPUIMEHT MPOTO30iiHOCTH Kp?

9. HazoBute BUABI a3pOTEHKOB.

10. B 4eM COCTOUT NPUHLMIT KIICEBAOCKIKEHHOTO CHOSI» ?

11. UzoOpasute cxemy 3KCTpaKMu OeJIKa U3 uia.

12.  BHOTEXHONOTHS OYUCTKU CTOYHBIX BOJI.

13.  buonoruueckoe notpednenue kuciaopoaa (bIIK).

14.  AspoOHas nepepaboTka 0TXO0I0B (B MPUCYTCTBUH KUCIOPO/A).

15. DOKCTEHCHBHBIC METOJbBI U MHTEHCUBHBIE CcIOCOOBI. KoadduimeHT 300rneiHo-
ctu (kz). Koappuument nporozoitnoctu kp.

16.  A3pOTEHKM (IOCTOMHCTBA M HEJJOCTATKH ).

17. AHa3poOHOE pas3NioKeHUE (KUCIasi 1 METAHOBAs CTaIMU MpoIecca OPOKCHHUS ).
®da3bl METAHOBOTO OPOKEHHSI.

18.  H3BneyeHue MONE3HBIX BEMIECTB (M3 BOJBI, OTXOAOB CEIbCKOXO3SMCTBEHHOTO
IPOU3BOJCTBA. )
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19.  BHOOYMCTKA ra30BO3YIIHBIX BEIOPOCOB.

20. BHWOTEXHOJOTHH U MOJYYCHUE METAJIIOB.

21. bakrepuanbHOE BBILLETAYUBAHUE.

22.  OO0oralleHue pya U KOHUEHTPAToB. buosHepreTrka.
23. Kcenobuotuku u ux onoaerpananus. buopemeauarusi.

TecToBbIC 3aKaHUSI

OCHOBBI OMOTEXHOJIOT UM
1. Hauano nmociienactepoBCKOIro Mepuoia B pa3BUTHH OUOTEXHOJIOTUNA OTHOCAT K
1) 1941 .
2) 1866 .
3)1975 .
4) 1982 .
2. OTKPBIJT MUKPOOPraHU3MbI U BBEJT IOHATHE OMO0OBEKTA
1) . Yorcon
2) ®. Kpuk
3) @. Cenrep
4) JI. Ilactep
3. Ilepuoa aHTUOMOTUKOB B Pa3BUTHH OMOTEXHOJOTHH OTHOCUTCS K
1) 1866-1940 1T.
2) 1941-1960 rr.
3) 1961-1975 1r.
4) 1975-2001 rr.
4. CTpyKTypy O€JKa HHCYJIMHA YCTAHOBUII
1) . Yorcon
2) ®. Kpuk
3) ®@. Cenrep
4) M. HupenGepr
5. PazpaboTka TEXHOIOTUH PEKOMOWHAHTHBIX THK OTHOCUTCS K TICPUOAY Pa3BUTHS
OMOTEXHOJIOTHH
1) anTHOMOTHKOB
2) 1onacTepOBCKOMY
3) moCNenacTepoOBCKOMY
4) ynpapsieMoro OMOCUHTE3A
6. [Tonyuenue xjae00NEKapHBIX U MUBHBIX APONCKEH OTHOCUTCS K MEPUOTY PA3BUTHS
OMOTEXHOJIOTHH
1) nonmacrepoBcKOMy
2) MOCIENnacTePOBCKOMY
3) aHTHOMOTHKOB
4) ynpapsieMoro OMOCUHTE3A
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5) HOBO# M HOBEHIIEH OMOTEXHOIOTHI

7. Ucnionb30BaHue CIMPTOBOIO OPOKEHMSI B TPOM3BOACTBE MUBA U BUHA OTHOCUTCS K
NepUoy pa3BUTHs OMOTEXHOJOTHUH

1) nonmacrepoBcKOMy

2) MOCIENnacTePOBCKOMY

3) aHTHOMOTHKOB

4) ynpapsieMoro OMOCUHTE3A

5) HOBO# M HOBEHIEH OMOTEXHOIOTHH

8. Mcnonb3oBaHne MOJIOYHOKHUCIIOTO OPOXKEHHS MPU NEPEPAOOTKE MOJIOKA OTHOCUTCS
K IEPUOJY pa3BUTHsI OMOTEXHOJOTUH

1) nonmacrepoBcKOMy

2) MOCIENnacTePOBCKOMY

3) aHTHOMOTHKOB

4) ynpapsieMoro OMOCUHTE3A

5) HOBO# M HOBEHIEH OMOTEXHOIOTHH

9. Ilepnop pa3BUTHs MPOU3BOJCTBA BUTAMUHOB

1) nonmacTepoBCKOMY

2) MOCIENnacTePOBCKOMY

3) HOBO# ¥ HOBEHINEH OMOTEXHOIOTUI

4) ynpasJ/isieM0Oro OHOCHHTE3a

10. ITpon3BOACTBO 3TaHOJIA OTHOCUTCS K MEPUOAY PA3BUTHSI OMOTEXHOJIOTHI

1) nonmacTepoBCKOMY

2) mocJIenacTePOBCKOMY

3) aHTHOMOTHKOB

4) ynpapsieMoro OMOCUHTE3A

5) HOBO# ¥ HOBEHIIEH OMOTEXHOIOTHH

11. BHeapeHue B MPaKTUKY BAKIUH U CBIBOPOTOK OTHOCUTCS K MEPUOJY PA3BUTHUS
OMOTEXHOJIOTHH

1) ynpaBnsieMoro 6MOCHHTE3a

2) 1onacTepOBCKOMY

3) mocIenacTePpoOBCKOMY

4) aHTUOMOTHKOB

12. KyJIbTUBUPOBAHUE KIIETOK U TKAHEH PACTEHUI OTHOCUTCS K IEPUOY Pa3BUTHSI
OMOTEXHOJIOTHH

1) HOBO# ¥ HOBEHINEH OMOTEXHOIOTUI

2) 1onacTepOBCKOMY

3) moCNenacTepoOBCKOMY

4) aHTHOMOTUKOB

13. TlonyueHre BUPYCHBIX BaKIIMH OTHOCHUTCS K IEPUOY PA3BUTHS OMOTEXHOJOTHU
1) nonmacTepoBCKOMY
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2) MOCIENnacTePOBCKOMY

3) aHTHOHOTHKOB

4) ynpasJ/isieM0Oro OHOCHHTE3a

5) HOBO# M HOBEHIEH OMOTEXHOIOTHH

14. Mukpobuonoruyeckas Tpanchopmaliysi CTepOUAHBIX CTPYKTYP OTHOCUTCS K Ti€-
pUoay pa3BUTHSI OMOTEXHOJIOTUU

1) ynpaBnsieMoro 6MOCHHTE3a

2) 1onacTepOBCKOMY

3) moCNenacTepoOBCKOMY

4) aHTHOMOTUKOB

15. ITpon3BOACTBO BUTAMHUHOB OTHOCUTCS K MEPUOY PA3BUTUS OMOTEXHOJIOTHU
1) nonmacTepoBCKOMY

2) mocnenacTepoOBCKOMY aHTHOMOTUKOB

3) ynpasJisieMoro 6MOCHHTe3a

4) HOBOW M HOBEHINEH OMOTEXHOIOTUI

16. I[Tpon3BOACTBO YUCTHIX (PEPMEHTOB OTHOCHUTCS K TIEPUOY PA3BUTUSI OMOTEXHOJIO-
UM

1) ynpasasiemoro OmocuHTe3a

2) 1onacTepOBCKOMY

3) moCNenacTepoOBCKOMY

4) aHTUOMOTHKOB

17. IIpOMBIIIIIEHHOE UCTIOJIb30BAHUE

HNMMOOMIM30BaHHbBIX (PEPMEHTOB U KJIETOK OTHOCHUTCS K IEPUOY Pa3BUTHSI OMOTEX-
HOJIOTUH

1) ynpasasiemoro 0mocunTesa

2) 1onacTepOBCKOMY

3) moCNenacTepoOBCKOMY

4) aHTUOMOTHKOB

18. IIpon3BOACTBO aMMHOKHCIIOT € MCMOJIB30BAHUEM MUKPOOHBIX MYTAHTOB OTHO-
CUTCS K IEPUOJTY Pa3BUTHsI OMOTEXHOJIOTHUH

1) nonmacTepoBCKOMY

2) MOCIENnacTePOBCKOMY

3) aHTHOMOTHKOB

4) ynpasJ/isieM0Oro OHOCHHTE3a

5) HOBO# M HOBEHIEH OMOTEXHOIOTHH

19. TlonyyeHue Omoraza OTHOCUTCS K IEPUOY Pa3BUTHs OMOTEXHOJIOTUI

1) nonmacTepoBCKOMY

2) MOCIENnacTePOBCKOMY

3) aHTHOMOTHKOB

4) ynpasJ/isieM0Oro OHOCHHTE3a
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5) HOBO# M HOBEHIEH OMOTEXHOIOTHH

20. TlepBas pexkoOMOMHAHTHAS JHK MMOTy4YeHA

1)B 1953 1. JI)k. YTcoHoM u (. Kpukom

2) B 1972 r. I1. beprom

3) B 1963 r. M. HupenOeprom

4)B 1953 r. ®. Cenrepom

PaGouas terpaas no aucuuminge b1.B.01.07 «OcHoBbI MUKPOOHOIT OHOTEXHO-

JIOTHI

1. PaGouas TteTpaab i mpakTUYeCKUX 3aHsATUH 1o mucuuniauHe b1.B.01.07

«OcHOBbI MUKpOOHOW OmotexHonorum». M.: LleHTp onepatuBHON mnonurpaduu

PI'AY-MCXA umenu K A. Tumupssesa, 2025.

Pabouasi TeTpaap SBISETCS HOBBIM BHIOM Y4E€OHO-METOAMYECKOTO MOCOOHSL.
[Tocobue comepkuT HEOOXOIMMBIE MATEPHAITBl 110 U3YYEHHIO METOJ0B MUKPOOHOJIO-
TMYECKUX HccaenoBaHnid. Pabouas TeTpaab COCTAaBIIEHA B COOTBETCTBHM C MPOrpam-
Mot quctmmmHbl 51.B.01.07 «OcHOBBI MUKpOOHOW OvoTexHOMOTHM». YacTh 3aa-
HUIl 1aHa B BUAC HEMBIX TAONHIl U CXEM, TO3BOJISIOMIMX OOECIEUUTh MPOrpaMMHUPO-
BaHHBIA KOHTPOJIb 32 YCBOCHMEM Marepuana. Kpome Toro, pabodyro TeTpaap CTyIEH-
Thl MOTYT HCIOJIb30BaTh B KAYECTBE TEPMUHOJIOTHUECKOTO clloBaps. B mocoOue BKITtO-
YEHbI BOMPOCHI CAMOKOHTPOJIs. Pabouas TeTpaas npeaHa3HaueHa ajsl CTyACHTOB, 00y-
HAKOMUXCs N0 HanpaBiaeHUo noarotoBku 19.03.01 «buotexnomorus

Kpurepun ouennBanusi paéoyeii Terpagu no JUCHHIJIMHE.
v' Ha «ornmuHO» oleHMBaeTCs padoTa, eciu: paboTa BBHIMOJHCHA B 3aJaHHOE
BpEMSI, CAMOCTOSITENIbHO, € COOMIOJEHUEM TMOCIIEI0BATEIbHOCTHA, KAYECTBEHHO W
TBOPYECKHU, CTYACHT MPABUIIBHO BBIMOJIHWI BCE YCIIOBUS 3aaHusl, 0€3 OIMOOK U UC-
[TPaBJICHUN.
v' Ha «x0opoImo» OIeHHBAeTCsS padoTa, eciir: padoTa BHIIOIHEHA C COOIIOICHHEM
NOCTIEA0BATENBHOCTH, PU BBIMOJIHEHUN OTIECIBHBIX YCIOBUH AOMYIIEHBI HEOOIBIINE
OTKJIOHCHHSI, €CJIA CTYACHT AONYCTUJ HECYLIECTBEHHBIC OIIMOKH WK CACIaHbl B Pa-
00TE UCIPaBJICHHUSI.
v OrieHKa «yJIOBJICTBOPUTEIIBHOY» BBHICTABISETCS, €CIH: padoTa BHIMONHEHA B 3a-
JAQHHOE BPEMsl, CAMOCTOSTENIBHO, HO OTACIbHBIC YCIIOBUS 3aJaHMs BBIIIOJIHEHBI C
ommOKaMu; padoTa BBITOJHEHA HEOPEKHO WUITH HE 3aKOHYEHA B CPOK.
v' OleHKa «HEYJIOBICTBOPUTEIBHOY» BBICTABISAETCSA, €CITU: CTYACHT CaMOCTOS-
TEJBHO HE CIPABWIICS C YCIOBUSIMH 3aJaHMs, MOCICA0BATEIbHOCTD BBITIOJHEHMS 3a-
JaHWsI HAPYLICHA, TIPYA BBITOJHEHUM YCIOBHIA 3aJaHus AONYIIEHBI OOMBIINE OTKIIO-
HEHMs, paboTa oopmMiIeHa HEOPEKHO U UMEET HE3ABEPIUEHHBIA BUA, CTYIEHT TOJIb-
KO MMEET OYEHb CJIa00€ MPEACTABICHUE O TUCUUILUIMHE U HEJTOCTATOYHO, UM BOOO-
1IC HE OCBOWJI YMEHUS MPU PEIIECHUH 3aaHUS.
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6.2 IIpumepHblii nepeveHs BONPOCOB K 3a4eTy no aAucuuniaude 51.B.01.07
«OCHOBBI MUKPOOHOIT OMOTEXHOJIOTHI

1. MeToasl CENEKIIMH MEKPOOPTaHU3MOB, UCTIONIB3YEMBIX B CEITECKOM XO35HCTBE.
2. DaKTOpBl MyTareHe3a 1 PEKOMOMHOTEHE3A, HCITOJIB3YEMBIE B CETTBCKOX035IM-
CTBEHHOH MUKPOOHOJIOTHH.

3. TloHsTre MUKPOOHOH MHKEHEPUH.

4. I'pynmbl MUKPOOPTaHU3MOB, HCIIOJIB3YEMbIE B MUKPOOHOH MH)KEHEPHH.

5.  buonpenaparsl, M3roTOBISIEMBIE HA OCHOBE CBOOOIHOKHUBYIIHMX, ACCOLUATHB-
HBIX U CUMOMOTHYECKNX OaKTEpUi.

6.  A30TQUKCHPYIOIIME NPEnaparsl, CO3JaHHbIEC C UCTIOIB30BAHUEM METOA0B I'EH-
HOW WH)KEHEPHH.

7. DepMEHTBI, yYaCTBYIOIIKE B a3POOHON M aHa3POOHOM Aerpaialiy LEIUT0N0-
30JIMTHUHOBBIX MATEPUAIOB.

8. Meroasl yTUAM3aUUK LEJUTFOJIO3bI, TOJyYEHUE PAITAYHBIX MPOIYKTOB IS
CEJIbCKOTrO XO03SIMCTBA M MPOMBILIJIEHHOCTH.

9. MexaHu3M TOKCUYECKOTrO AEHCTBUS TOKCHHOB OAaKTEpHil HA BPEAHBIC HACEKO-
MBIE.

10. Haubonee akTHBHBIE MUKPOOPraHU3MBbI, OCYIECTBRISIOMNE OUOACTPATALIUIO
KCEHOOMOTHKOB.

11. Merabonuueckue myTu OMOAErpaiallid KCeHOOMOTUKOB, CO3JaHHbIC TEHHO-
WHKCHEPHBIMUA METOJIAMH.

12.  '€HHO-MH>KEHEPHBIE METOABI, HCIIOJIB3YEMBIE NS OTYYEHHS] MUKPOOPTaHU3-
MOB, 00JIaJarOIIMX CIIOCOOHOCTBIO K ACTPAlallii PA3IMYHbIX KCEHOOMOTHKOB.

13.  BHOTEXHOJOTMYECKOE MOyYCHHUE OCITKOB, TENTHIOB, TUMUAOB, YIJIEBOOB.
OOborameHne pacTUTENbHBIX KOPMOB MUKPOOHBIM OEITKOM.

14.  BHOTEXHOIOTMYECKOE MOIyYCHHE BUTAMUHOB, KO(PEPMEHTOB, OPraHUYECKUX
KHUCJIOT, aHTUOMOTHKOB, AJIKAJIOUJIOB.

15.  Coznmanue 3pPeKTUBHBIX KOPMOBBIX PENAPATOB U3 PACTUTEIBHON, MUKPOO-
HOI OMOMACCHI B OTXOJI0B CEJIBCKOrO XO3SIMCTRA.

16. IIpvMeHEHHE HOBBIX HCTOYHUKOB OMO3HEPTUH, MOJIYYCHHBIX HA OCHOBE MHK-
POOMOIOrMYECKOr0 CHHTE3a U MOACITMPOBAHHBIX (DOTOCUHTETHUECKUX MTPOLIECCOB.
17. buokoHBepcus OMoMaccel B Ouoras.

18.  BHOTEXHOJIOTHS U OXPaHA OKPYKAKOLICH CPELBL.

19. ®epMeHTEPHI: HA3HAYCHUE, YCTPOWCTBO, MPUHIMI PAOOTHI.

20. bHOKOHBEpCHs O0TXOAOB PACTCHUEBOACTBA U MUIICBONA MTPOMBILIIICHHOCTH.
21. OpaKUMOHWPOBAHUE 3ETICHBIX PACTECHHI U OMOKOHBEPCHS KOMIIOHEHTOB

22, AdpoOHBbIE CIOCOOBI YTHUIIM3ALMKN CTOKOB

23.  TIpoW3BOACTBO OPraHMYECKUX KACIOT OMOTEXHOJIOTHYECKAMHU CIOCOOAMHA U UX
UCIOJIb30BAHUE B KAYECTBE KOHCEPBAHTOB KOPMA.

35



24.  AHa3poOHbIE cIOCOOBI YTUIIN3ALMHA CTOKOB.

25. CnocoObl KyJbTUBUPOBAHUS MUKPOOPTaHU3MOB. TITyOUHHBIN W TOBEPXHOCT-
HBII METO/EL.

26. buoaerpananus KCEHOOMOTHKOB.

27. BepMHUKOMIIOCMPOBAHHME OPraHUYECKUX OTXOAOB.

28. BHOTEXHONOTrMYECKUE METOABI KOHCEPBUPOBAHUS U XPAHEHUS KOPMOB.

29.  lTlosrydyeHne NPOTEMHOBBIX MUKPOOMOIIOTUYECKUX KOHLIEHTPATOB B (DEPMEHTE-
pax ¥ UX UCIOJIB30BAHUE B 300TEXHOJIOTHH.

30.  OCHOBHBIE HANPABJIECHUS COBPEMEHHONH OMOTEXHOJIOITMH, MUPOBBIE H POCCHIA-
CKHME LEHTPHBI CENBCKOXO03HCTBEHHOH OMOTEXHOIOTHH.

31. TexHomorus METAHOBOTO OPOKEHHUSI TP YTHIIA3ALMA OTXOA0B KHBOTHOBOI-
CTBA.

32,  MukpoOHOIOTHYECKHE MPOLIECCHI, TPOUCXOAAIINE TPH KOMIIOCTUPOBAHUH OP-
TFaHUYECKUX OTXOJ0B.

6.3 Onucanue nokasaresieii 1 KpUTEepHeB KOHTPOJIS yCIIeBAEMOCTH, ONTMCAHUE
LIKAJ OLeHHBAHUS

6.3.1 OneHo4HbIe CpeaCTBA TEKYLIEr0 KOHTPOJISA YCIIEeBAeMOCTH

OueHka 3HaHUI CTYIEHTOB MPOBOAUTCS MO CJICAYOIIUM KPHUTEPUSAM:

3aueT CTYACHTY CTABUTCS, ECIIH:

1. 3HaHMd CTYIEHTA OTJIMYAKOTCA NTYOWHON M COACPKATENBHOCTBIO, UM AACTCS MOJI-
HBI HCUEPIBIBAIOILMI OTBET, KAK HA OCHOBHBIE BOIIPOCHI, TAK U HA JIOMOJHHUTEIb-
HBIE:

. CTYCHT JIOTUYHO U MOCJIEI0BATEIBHO PACKPBIBAET BOMPOCHI, MPEATIOKECHHBIC B
ounere;

. CTYCHT U3JIaracT OTBEThl YBEPEHHO, OCMBICJIEHHO U SICHO;

. riyOokre n 000OUICHHBIE 3HAHUS! OCHOBHBIX IMOHATHI MICUXOJIOTHH, POPM U

METOJ0B OPraHM3au NpPoLECca UCCIEA0BAHNS B IICUXOJIOTHH.

CTyneHTy 3a4eT Mo JUCHUIUIMHE HE CTABUTCS, €CIIH:

1. 3HaHUS CTYJICHTA HE OTJINYAIOTCS MITYOMHOM M COACPKATEIbHOCTBIO, UM HE J1a-
€TCs MOJTHBIN NCUEPIBIBAOIINN OTBET, KAK HA OCHOBHBIE BOITPOCHI, TAK M HA JOIOJI-
HUTCJIbHBIC:

. CTY/ICHT M3JIaracT OTBETHI HEYBEPEHHO, MaTepHall HEOCMBICIICH;

. oOHapy>KeHO HE3HAHHE WIIM HETIOHMMAaHHUE CTYICHTOM KOHTPOJIBHBIX BOIPO-
COB;

. JIONYCKArOTCS CYIIECTBEHHBIC OMMUOKH MTPH U3JI0KEHUH OTBETOB HA BOIIPOCHI,

KOTOPBIC CTYACHT HC MOJKCT UCIIPABUTL CAMOCTOATCIILHO.
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7. Y4eOHO-MeTOoAn4YeCKOe U HH(POPMAIHOHHOE 00eCTIeYeHNEe TUCHHILUIHHBI
7.1 OcHoBHasI IUTEPATYpPA

1. buotexHonorus . y4eOHMK W MPaKTUKYM Uil BY30B/ TOJ pelakuueit
H. B. 3arockunoi, JI. B. Hazapenko. — 3-¢ u3n., ucnp. u gon. — Mocksa : M3na-
TenbeTBO FOpaiit, 2022, — 381 ¢. — (Bricmee obpazoBanue). — ISBN 978-5-534-
13546-6. — Tekct : anekTpoHHbIi // OOpazoBatenbHas mwiargopma FOpaitt [caiiT].
— URL: https://urait.ru/bcode/497604

2. Yeunna, O.H. OOwmas OuotexHosorus . ydyeOHOE mnocoOue Uit BY30B /

O. H. Yeunna. — 3-¢ wm3n., mepepad. u jgon. — Mocksa : UznatenbctBo Opaiir,
2022. — 266 c. — (Beicmiee oO6pazoBanue). — ISBN 978-5-534-13660-9. — Tekcr :
anekTpoHHbli  //  OOpasoBarenvHas tiargopma HOpaiit [caiit] — URL:

https://urait.ru/bcode/494460

3. Autunona, JI. B. OCHOBBI OMOTEXHOJIOTUM MEPEPAOOTKH CEMBCKOXO3SHCTBEH-
HOM  mpoaykuuu:  y4eOHoe  mocobue  ans  By3oB/  JI. B. AHTUNORA,
O. I J/IBopsHWHOBA ;, IO HAY4YHOU peaakuueii JI. B. AHTUNOBON. — 2-¢ u3A., nepe-
pal. u non. — Mocksa : MznarensctBo FOpaiit, 2022. — 204 ¢. — (Boicmee oOpa-
3oBaHue). — ISBN 978-5-534-12435-4. — Tekcr : anekTpoHHbIi // OOpa3oBarenb-
Has miargopma FOpaiit [caliT]. — URL: https://urait.ru/bcode/493603

4. Yeunna, O. H. CenbCKOX03s4iCTBCHHAs OMOTEXHOJIOTHUS ;| y4eOHOE Mocodue
i cpennero npodeccuonansHoro odpazosanus / O. H. Yeunna. — 3-e u3n., nepe-
pad. m mon. — Mocksa : UznarensctBo FOpaiit, 2022. — 266 ¢. — (IIpodeccuno-
HaIbHOE 0Opa3zoBanue). — [SBN 978-5-534-14275-4. — TekCT : 3IEKTPOHHBIN //
Oo6pazoBarenbHas miardopma FOpait [caiit]. — URL: https://urait.tu/bcode/494504

5. Opranuzanusi OMOTEXHOIOTMYECKOrO MPOM3BOJACTBA: y4eOHOE mocoOHe s
By30B / A. A. KpacHomTaHnoBa [u ap.] ; noa pemakuueii A. A. KpacHOITaHOBOH. —
Mocksa : UznatensctBo HOpaiit, 2022. — 170 ¢. — (Bbicmiee oOpazoBaHue). —
ISBN 978-5-534-13029-4. — Tekcr : anekTpoHHbli // OOpa3oBaTenbHas miaTdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/496541

7.2 JIONOJIHUTEJILHAS JINTEPATYPa

1. AptroxoBa, C. 1. BHOTEXHONOTHs ¥ MOJEKYJIIpHas OMONOrUs: MPOOHOTHKH,
npeOMOTHKH, MeTaOMOTUKH : yueOHOoe mocobue / C. M. Aptioxosa, O. B. Kosnosa. —
Kemeposo : Keml'Y, 2019. — 224 ¢. — ISBN 978-5-8353-2548-1. — Tekcr : aek-
TPOHHBINA //  Jlamb .  310eKTpoHHO-OMOmmoTeunas  cucrema. —  URL:
https://e.lanbook.com/book/135187

2. Bupyconorus u ouotexnojorus : yueOHuk / P. B. benoycosa, E. Y. Speiruna,
H. B. Tperbskosa [u ap.]. — 3-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. —
220 c¢. — ISBN 978-5-8114-2266-1. — TekcT : 3neKTpOoHHBIH // JIaHb : 31EKTPOHHO-
oubnmnoreunas cuctema. — URL: https://e.lanbook.com/book/212738
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3. I'pszera, B. . OcHoBBI OMoOTEexHONOTHH : yueOHOe mocodue / B. U. I'pszera.

— Ilensa : [I'AY, 2022. — 217 ¢. — TeKCT : 37eKTPOHHBIN // JIaHb : 3JIIEKTPOHHO-
oubnmmoteunas cucrema. — URL: https://e. lanbook.com/book/261539

4. Ctpenvunk, H. B. HaydHble 0CHOBBI MUKPOOHOIO CHHTE3a . YU4eOHOE MOCOoOue

/ H. B. Crpenbunik. — Omck : Omckuit 'AY, 2021. — 73 ¢. — ISBN 978-5-89764-
931-0. — Tekcr : anekTpoHHbIH // JIaHb : 3NEKTPOHHO-OMOMMOTEYHAsT CUCTEMA. —
URL: https://e.lanbook.com/book/197786

1.

7.3 Meroanyeckue yKa3aHusi, peKOMEHIAUMHU U APyrue MaTepuajbl K 3aHSITHIM

[Tpn npoBeACHUH MPAKTUYECKUX PadOT HEOOXOIMMO CTPOro COONIOAATH MPABUIIA
TEXHUKM O€30MaCHOCTH NpU PadoTe B MUKPOOHOIIOTHUYECKON TabopaTopuu, yKa-
3aHMS MPENoJaBaTesicii U TabopaHTOB Kadeaphl.

Pabouas TeTpanp Ay 1abOPATOPHBIX M MPAKTUYECKUX 3aHATHIA MO AUCLMIIIAHE
«OCcHOBBI MUKPOOHO# OuotexHonoruny. M.: LleHTp onepartuBHOM mosmrpadun
PI'AY-MCXA umenu K. A. Tumupsszesa, 2016.

CIT 1.3.2322-08 be3onacHoCcTh padOThl ¢ MUKpPOOpraHu3Mamu 3 - 4 rpynn naro-
TEHHOCTH (OMACHOCTH )

4. OIIOIT BO o 19.03.01 «bruotexHonorus»

5. YueOunsblii mnan no HanpasieHuto 19.03.01 «buotexHonorus»

8. Ilepeuens pecypcoB HH(POPMAIHOHHO-TEJICKOMMYHUKALIMOHHOI ceTH
«/HTepHeT», HEOOXOAUMBIX VISt 0CBOCHH S JUCHHUILUIHHBI

1. DOnexrpoHHO-OMOMMOTEeUHas cucrema Jlanp, http://e.lanbook.com/ JlocTtynm He
OrpPaHUYEH.

2. DnexTpoHHO-6MOMMOTeuHas cuctema «IBC IOPAUT www.biblio-online.ru
JIoCTyIl HE OrpaHuyYeH

3. OnekrponHas oubmmoteka PI'b https://search.rsl.ru/ru JlocTym HE OrpaHUAYEH.

4. benopycckas nudposas oudamoreka https://library.by/ J/locTyn He orpaHAYEH.

5. DnekrponHo-Ooubnuoreynas cucrema PITAY-MCXA umenun K. A. Tumupszesa
http://elib.timacad.ru JIocTyn He OrpaHUYEH.

8.1 ba3b1 1aHHBIX, HHPOPMATMOHHO-CIIPABOYHbIC H MOUCKOBBIC CHCTEMBI

Sndex (http://www.yandex.ru)

Rambler (http://www.rambler.ru)
ATIOPT (http://www.aport.tu)

Mail.ru (https://mail.tu)

Google (http://www.google.com)
AltaVista (http://www.altavista.com)
[ToaHoTekcToBas 6a3a naHHbx ['OCToB
(http://www.vniiki.ru/catalog/gost.aspx)

N o R LD =
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8. Dnekrponnslii 6aHk kHUT (http://bankknig.com)
9. denepanbhblil mopran «Poccuiickoe oOpazoBanue» (http:/www.edu.ru/)
10.JIuGpycek (http:/lib.rus.ec/g/sci_religion)

9 Onncanne MaTepUAIbHO-TEXHUYECKOI 0a3b1, HE00X0AUMOii 1151
OCYIIeCTBJICHHS 00PAa30BATEIBLHOIO MPOLECCa MO AUCHUIINHE

JUTs JIEKIMOHHOTO Kypca HEOOXOAMMa KOMIBIOTEPHAs TEXHHKA C MYJbTUME-
IUHWHBEIM 00eceueHneM.
JIns mpoBeNCHUsT MPAKTUYECKUX 3aHATHI MO AUCUMIIIMHE «OCHOBBI MHKPOO-
HOW OMOTEXHOJOrMW» HEOOXOAMMa JTabopaTOpHs, OCHALIEHHAS Ta30- U BOJOMPOBO-
J0OM, BEHTWIsILKEH, YD-naMnamMu Uisl CTEPUIIM3ALANA MOMEIIECHUH, JJAMUHAPAMHA U
MUKPOOMOJIOTUYECKUMHU OOKCaMM, CTEPUIM3ALIMOHHOW TEXHUKOHM (aBTOKJIABBI, CTE-
PUJIM3alMOHHBIE IIKA(BI), TEPMOCTATAMH, aHA3POCTATAMH, CBETOBBIMH MHUKPOCKO-
namu, xpomarorpadamu, pH-merpamu, meiikepaMu, BOASHBIMH OaHsSIMHU, TECT-
CUCTEMAMU JIJIsl UACHTH(UKALIMA MUKPOOPTraHU3MOB, JIAOOPATOPHOM TOCY 10, MOCY-
JOMOEYHOM MalIMHOW, AUCTUILIATOPOM, XOJOJUIBHUKAMM JUIsl XPAHECHUS KOJUICK-
UM MUKPOOPraHu3MOB U 00pa3loB U HEOOXOIUMBIMHA PEAKTUBAMH ISl TPUTOTOBIIE-
HUSl TATATENBHBIX CPEll, HAOOPOM KpacHTENEl, KOMIBIOTEPHAs TEXHUKA C MYJIBTH-
MeauiiHBIM oOecneyeHrneM. KpoMe 31oro, HeoOX0oauMa KOJUIEKIMS KYJIbTYP MUKPO-
OPraHMW3MOB U KOMIBIOTEPHAS TEXHUKA C MYJIBTUMETUIHHBIM 00ECIIEYCHUEM.
Tabmuna 7
Ceenennsi 00 00€CIe4eHHOCTH CHIEHUATH3MPOBAHHBIMHY Ay IUTOPHUSAMH,
ka0uHeramu, Ja00paTopUsIMu

HaumMeHoBaHUe CIEHAIBHBIX MOMe-

MeHNH H MOMEeNIeHUH JI1 CAMOCTOSI- OcHAIEHHOCTH CENHAJbHBIX MOMEIeHUI U 1Mo-
TeJIbHOH padoThl (9 yueOHOro Kopmyca, MelIeHNH AJIA CAMOCTOSATEIbHOUH PadoThI* *

No228, 229, 231 ayautopuu)

1 2

Kopn. Ne 9, ayn. 228 1. Mukpockon JIOMO 4 mt. (MuB. Ne 553890/16,
WuB. Ne 553890/17, MuB. Ne 553890/18, HuB. Ne
553890/19).

2. Mukpockomn «Aksenon» 15 . (MHB. Ne
558457/29, uB. Ne 558457/30, UuB. Ne 558457/31,
WuB. Ne 558457/32, uB. Ne 558457/33, uB. Ne
558457/34, 1uB. Ne 558457/35, UuB. Ne 558457/36,
WuB. Ne 558457/37, uB. Ne 558457/38, uB. Ne
558457/39, uB. Ne 558457/40, UnB. Ne 558457/41,
WuB. Ne 558457/42, uB. Ne 558457/43).

3. TepmocTtar 6nonorngecknit BD 115 2 mr. (UHB.
Ne 558444/4, uB. Ne 558444/5).

4. Becbl TexHudeckue saekTpoHHble SPU 401
OHAUS 1 wt. (MaB. Ne 35078/3).
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5. Mukpobuonorndeckuii mpodooTOOPHUK BO3AYyXa
ITY 1B 1 mr. (558453/1).

6. BerrsxHo# mwkad 1 mr. (MuaB. Ne 558626/2).

7. JlamunapHeiii 60kc BJI-22-600 1 wt. (MHB. Ne
558459/1).

8. IlIkad nns xpanenus peaktusos 1 wt. (MHB. Ne
558623/4).

9. Ctynbst 13 wr.

10. Ctomnbr 15 .

Kopm. Ne 9, ayn. 229

1. Muxpockon JIOMO 10 mr. (MuB. Ne 553890/5,
WuB. Ne 553890/6, uB. Ne 553890/7, MuB. Ne
553890/8, UuB. Ne 553890/9, MuB. Ne 553890/10,
WuB. Ne 553890/11, MuB. Ne 553890/12, UuB. Ne
553890/13, uB. Ne 553890/14, MuB. Ne 553890/15).
2. Muxkpockon «Aksenon» 14 mr. (MuB. Ne
558457/15, 1uB. Ne 558457/16, UnuB. Ne 558457/17,
WuB. Ne 558457/18, uB. Ne 558457/19, UuB. Ne
558457/20, 1uB. Ne 558457/21, UnB. Ne 558457/22,
WuB. Ne 558457/23, uB. Ne 558457/24, UuB. Ne
558457/25, 1uB. Ne 558457/26, UnB. Ne 558457/27,
WuB. Ne 558457/28).

3. TepmocTtar 6uonornueckuii BD 115 3 wr. (MHs.
Ne 558444/1, UuB. Ne 558444/2, 1uB. Ne 558444/3).
4. Becbl TexHuueckue sekTpoHHble SPU 401
OHAUS 1 wt. (MaB. Ne 35078/2).

5. Mukpobuonorndeckuii mpodooTOOPHUK BO3AYyXa
ITY 15 1 wr. (MuB. Ne 558453/2).

6. Uudpakpacuas ropenka Bacteria safe 1 . (MHB.
Ne 558456).

7. Ilpubop BakyyMHOTO (PHIBTPOBAHUS AJISl AaHAJIH3A
BoAbI (BakyymHas ctanmusi) [IB® 35/3b 1 wr. (UHB.
Ne 558454).

8. Jlamunapusii 6okxc BJI-22-1200 1 wt. (MHB. Ne
558451/2).

9. Ikad nns xpanenus peaktusos 1 . (MHB. Ne
558623/2-3).

10. Ctynpsa 13 wr.

Kopm. Ne 9, ayn. 231

1. Muxpockon JIOMO 4 mt. (MuB. Ne 553890/1,
WuB. Ne 553890/2, uB. Ne 553890/3, MuB. Ne
553890/4).

2. Muxkpockon «Aksenon» 14 mr. (MuB. Ne
558457/1, uB. Ne 558457/2, UuB. Ne 558457/3, uB.
Ne 558457/4, nuB. Ne 558457/5, uB. Ne 558457/6,
WuB. Ne 558457/7, uB. Ne 558457/8, uB. Ne
558457/9, NuB. Ne 558457/10, MuB. Ne 558457/11,
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HuB. Ne TuB. Ne UuB. Ne 558457/12, iuB. Ne
558457/13, uB. Ne 558457/14).

3. TepmocTtar 6uonornueckuii BD 115 1 mr. (MHs.
Ne 558444/4).

4. Mukpobuonoruueckuii mpoOooTOOPHHUK BO3AyXa
ITY 15 1 wr. (MaB. Ne 558453/1).

5. Bechl Texunueckue anektpoHHbie SPU401
OHAUS 1 mt. (MaB. Ne35078/1).

6. Berrspxao# mkad 1 mr. (MuB. Ne 558626).

7. Ikad BaHmanOyCTOWYMBBIA 1 1T,

8. MynbTuMeauitHbIN NpoeKTop 1 wrT.

9. lIkad nns xpanenus peakrusos | mr. (MHB. Ne
558623/1).

10. Ctynps 13 w.

11. Cronbi— 17 wir.

bubmiorexa umenu JXKenesHoBa, YuTaIBHBIH

3al

9.1 My3eiinbie IITAMMBbI MUKPOOPTAHU3MOB
1. Micrococcus agilis 2. Proteus spp.
3. Bacillus subtilis. 4. Aspergillus fumigatus.
5. |Chlorella vulgaris 6. Bacillus mycoides
7. Candida krusii 8. Nostoc commune,
9. Leptothrix ochracea 10.Erwinia herbicola
11.Streptococcus spp. 12. Anabaena variabilis
13.Exphiala nigra. 14.Nostoc microsporium,
15.Clostridium spp 16.Bacillus spp.
17.Chroococcum humicala 18.Sarcina flava
19. Azotobacter chroococcum 20.Streptomyces chromogenes
21.Nocardia rubra 22.Saccharomyces cerevisiae
23.Candida kefiri 24.Schizosaccharomyces pombe
25.Rhizopus stolonifer 26.Clostridium butyricum

10. MeTogu4yeckue peKOMEHAAUNH CTYACHTAM M0 OCBOCHHIO AUCHHIVIMHBI

3aHsATUS O NUCLUIJIMHE TPOBOJATCS B CIECHUAIBHO 000pYI0BaHHO# J1abopa-
Topuu. Jljis Aonycka K MPOBEACHHWIO MPAKTUYECKOTO 3AHATHS YYAlHUECs JOJKHBI
OBITh 03HAKOMJICHBI C TEXHUKOM O€30MacHOCTH U MpaBuiiaMu PadboThl B MUKPOOHOI0-
ruueckoi maboparopun. Ha Bcex 3aHATHSX CTYIEHTBI 00si3aHbI ObITh B O€NBIX Xaa-
Tax, KOKAbIA MMEET CBOE pabouee MECTO, OCHAIEHHOE BCEM HEOOXOIMMBIM IS
OPOBEACHUS TAOOPATOPHO-MPAKTHUECKOrO 3aHsATus. PaboTa B naboparopun Tpedyer
BHAMAHUS W aKKypPaTHOCTH. YUaluecs MOCE BBHIMOTHEHUAS PaOOThl, 3aHOCAT TMOJTY-
YEHHBIE PE3YJIBTAThl B padouyro TeTpaab, O(QOPMISIOT UX B COOTBETCTBUU C MPEIb-
SABJIIEMBIMH TPEOOBAHUSAMMU, MOCIE YETO 3AUMINAT PA0OTY Y NpenogaBaTeis.
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CH0KHOCTh YCBOEHMSI MaTepHaa JUCLMILTUHBI 3aKIH0YacTCs B 0OJIBIIOM 00b-
eMe MH(pOpMaIK, KOTOPYIO HEOOXOIMMO 3alOMHUHATH (JJATUHCKHUE Ha3BaHWs, (hu-
3UOJIOTUYECKUE OCOOCHHOCTH, PACIPOCTPAHECHUE B MPUPOJE, MOPQOJIOTHIO U T.1.)
NO3TOMY YCBOCHHE Marepvaiia AUCLMIIMHBL JOKHO MPOUCXOIUTh MOCTENEHHO W
HEMPEPBIBHO OT 3aHATHS K 3aHATUIO. OT U3yUEHUsl CBOWCTB U OCOOCHHOCTEN MUKPO-
OPraHU3MOB K IOHUMAHUIO UX POJH B OMOC(EPE U KU3HU YETIOBEKA.

10.1. Buasl u popMbl 0TPAGOTKH NPONYINEHHBIX 3aAHATHIA

CTyneHT, mponyCTUBIIMI 3aHATHE, 00s13aH B JIBYXHEIENBbHBII CPOK BO BHE-
YPOYHOE BPEMSI, B COOTBETCTBUU € PACMHCAHUEM OTPAOOTOK, BBINOIHUTE MPOMYLICH-
Hoe [13. /]yst 3T0ro HeOOXOAMMO CaMOCTOSTENBEHO MPOPAdOTaTh MPOMYLICHHYO TEMY,
orpabotars [13 1 3ammTuTE PadoTy y AcKypHOro npenogasarens. [locie 3toro cae-
JaTh COOTBETCTBYIOUIYIO 3alMCh B KYPHAJIE MO YUYETY OTPAOOTaHHBIX 3aHATHIA.

[Tpn HEBO3MOXKHOCTH OTPadOTaTh 3aHITHE B PEKOMEHYEMBIE CPOKH, CTYJAEHT
NUIIET KOHCIIEKT W 3aMOHIET B paboyei TeTpaan TabInIbl, OTHOCSIIUAECS K MPOITY-
HICHHOM TeMe, 3aTeM 3alMIIacT padoTy y IpenoaaBaress.

11 MeToau4eckne peKOMEHIAUHY NPENoAABATE/ISIM 10 OPraHU3alul 00yYeHust
N0 JHCHUILIAHE

JUIs OCBOCHHMSI MPAKTUYECKHUX 3aHATHI MO JAUCUMIUIMHE HEOOXOIUMO JIEIHTH
CTyAeHTOB Ha HeOonbime rpynnsl (10-12 yenosek) mist odecnedeHust 6€30MacHOCTH
IPOBOAMMBIX Pa0OT M MOBBILIEHUS Ka4eCTBA 0Oy YCHHSI.

C wenpro co3nanust yCJIoBUi uist odecnedeHns 3PPEKTUBHOTO UCIOIb30BAHUS
y4e€OHOTO BPEMEHH, TAHHBIC TPYNIBI HA 3aHATUAX ACIATCSA HA Opuraasl mo 2-3 4yeno-
Beka. PaGora OpuramamMu co31a€T YCAOBUS JJIS OJHOBPEMEHHOIO BKIIFOUCHHS B
y4eOHBIA MPOLIECC BCEX CTYICHTOB 0€3 MCKJIFOUCHHUS, MPOUCXOJUT COBMECTHAS IO-
3HABATENbHAS ACATEIIBHOCTh, CO31AaETCs cpea 00pa30BaTEIbHOTO OOLICHHS U pealiu-
3yETCsl MPUHLUIT OOPATHOM CBS3H.

12 Oco0eHHOCTH peau3anuy JMCHUIVIMHBI IS HHBAJIWA0B U JIUIL €
OrPaHUYECHHBIMH BO3MOKHOCTSIMH 310POBbSI

[Tpodeccopcko-neaarornueckuii cocTaB 3HAKOMUTCS ¢ TICUXOJIOTO(PHU3HONI0TH-
YECKMMHU OCOOCHHOCTIMM OOyYarOIUXCsl MHBAJIMJOB M JIUL C OTPAHUYEHHBIMUA BO3-
MO>KHOCTSIMHM 3/I0POBbSl, HHIAMBUAAYAIbHBIMA MPOrpaMMaMu peaOuanTalid MHBAJIH-
0B (mpu Hanuumu). [Ipn HEOOXOAMMOCTH OCYHIECTBIISIETCS AOMOJIHATEIbHAS MO~
JEepKKa MPENoJaBaHusl MCUXOIOraMH, COLUAIBHBIMU PAOOTHUKAMM, MPOLIEIIIAMHA
NOJTOTOBKY aCCUCTEHTAMH.

B cooTBeTCTBMM ¢ METONMYECKMMHM peKkOMeHAauussMu MuHoOpHayku PO B
Kypce MpeanosiaracTcs UCNoab30BaTh COUUAIBHO-AKTUBHBIE U PE(PICKCUBHBIE METO-
Ibl OOYUYEHH S, TEXHOJOTAN COLMOKYJIbTYPHON peabHIIMTALMK € LETbI OKa3aHMsl MO-
MOILM B YCTAHOBJICHUM MOJIHOLUEHHBIX MEKITMYHOCTHBIX OTHOLICHUN C IPYTUMU CTY-
JEHTAMH, CO3JaHUM KOM(OPTHOrO MCUXOJIOTMYECKOr0 KiIMMara B CTYJIEHYECKON
rpynne. Ilogbop u pa3paboTka y4eOHBIX MaTEPUAIOB TMPOM3BOJATCA € YUYETOM
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NPEIOCTABIICHUSI MaTepUaiia B PA3IMUHBIX (PopMax: ayIuanbHON, BU3yaJbHOM, C HC-
NOJIb30BAHUEM CHECLMATBHBIX TEXHUYECKUX CPEICTB U MHPOPMAILIMOHHBIX CUCTEM.

CornmacHo TpeOOBaHMSAM, YCTAHOBIEHHBIM MUHOOpHaykn Poccuu K MmOpsaKy
peanu3anmu 00pa30BATENIbHON ACITENPHOCTH B OTHOLIEHWM WHBAIMIOB W JIALL C
OB3, HE00X0IUMO UMETH B BU]TY, UTO:

1. vHBAUABL 1 Jinna ¢ OB3 1Mo 3peHu0 UMET NPaBO MPUCYTCTBO-

BaTh HA 3aHATUSAX BMECTE C ACCUCTEHTOM, OKA3bIBAKOIIAM OOyUYarOIEMYCs He-

00X0IMMYI0 MOMOIIIb;

2. vHBAMABI U Juia ¢ OB3 1o ¢ciryXy HMEKT MPaBO HA UCIIOIb30Ba-

HUE 3BYKOYCUJIMBAIOLICH anmaparypsl.

[Tpu mpoBeacHUM MPOMEKYTOUHOM aTTeCTalMu MO JUCLUIIIMHE 00eCneUYrBa-
€TCs1 COOJTIOJIEHUE CIIEAYIOIUX 00X TPEOOBAHMIA:

o NPOBEJCHUE AaTTECTAlMKM JJisi WHBAJIMIOB B OJHOW ayIWTOPUHU

COBMECTHO C OOYYarOIIMMHCS, HE SBISIOLIMMKCS MHBAJIMIAMH, €CIH 3TO HE

CO3/1aCT TPYAHOCTEH [UIsl MHBAIMAOB W MHBIX OOYYArOMXCS MPH MPOMEXKY-

TOYHOU aTTECTaLMH,

o NPUCYTCTBUE B ayJUTOPHM ACCUCTEHTA (ACCUCTEHTOB), OKA3bIBa-

OLIET0 O0YYarOIMMCSI WHBAJIUAAM HEOOXOAUMMYK0 TEXHHUYECKYHO MOMOLIb C

YUETOM MX WHAMBUAYAIbHBIX OCOOEHHOCTEH (3aHATh padouee MECTO, IEPEIBU-

rarbCsi, MPOYUTATh U OPOPMUTH 3aJaHUE, OOIIATHCS ¢ HIK3AMEHATOPOM ),

o NOJIb30BAHNE HEOOXOAMMBIMU O0YHYAOIIMMCST MHBAJIMIAM TEXHHU-

YECKMMH CPEACTBAMHU MPH MPOXOKACHANA MPOMEKYTOUHOM aTTECTALMK C yUe-

TOM MX UHJWBUYAJTbHBIX OCOOCHHOCTEHA;

o 00€eCreueHne BO3MOXKHOCTH OECHPENSITCTBEHHOTO J0cTyna o0y-

YAKOIIMXCS UHBAJMAOB B ayJUTOPUH, TYAIECTHBIE U APYTUE MOMEUICHAS, a TaK-

YK€ X TPEOBIBAHNS B YKA3aHHBIX MOMEIICHUSX.

[To MUCBMEHHOMY 3asIBJICHHIO OOYyYArOMIETOCsl HHBATMAA MPOJOJDKUTEIBHOCTh
NPOXOXKACHUS MCHBITAHUS MPOMEKYTOUHOW aTTecTaumu (3a4era.) OOyqaroImMCs
WHBAJIUJIOM MOKET OBITh YBEIMYECHA MO OTHOIIEHWIO K YCTAHOBJICHHON MPOIOIKH-
TEIBHOCTH €70 CIAYH:

o NPOJOKMTENBHOCTh COAYA HCIBITAHUS, MPOBOJUMOrO B IMHChH-

MEHHO# (hopMme, - HE Oonee yeM Ha 90 MUHYT;

o NPOJOKMTENBHOCTD MOATOTOBKM 00YYaroIerocsi K OTBETY, MPO-

BOJMMOM B YCTHOM opme, - He Oosiee ueM Ha 20 MUHYT;

B 3aBHMCHMOCTH OT MHAMBHIyaTbHBIX OCOOeHHOCTEH, oOyvarommxcs ¢ OB3
YHUBEPCHTET 00ECNIEYNBACT BBITOJHEHUE CICAYIOINX TPEOOBAHUN MTPHU MPOBEACHAN
aTTecTaluy:

a. JUTS CHETIBIX:
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o 3a/laHus U WHBbIE MaTepualibl AJIsi MPOXOKACHUS MPOMEKYTOUHOM
arrecrauuu OQOPMIIIOTCS B BUJAE HJICKTPOHHOTO JOKYMEHTA, JOCTYIHOIO C
NOMOLIBK) KOMIBIOTEPA CO CHELMATM3UPOBAHHBIM TPOrPaMMHBIM O0ecreye-
HUEM IS CJIENBIX, JIMOO 3aUMTHIBAKOTCS ACCUCTEHTOM,

J NUCBMEHHBIC 3aJaHMsl BBIMIOJTHSOTCS O0ydYaronMMucs Ha Oymare
penbepHO-TOYCUHBbIM 1IpU(TOM bpaiiis UM Ha KOMIBIOTEPE CO CICIHATU3H-
POBAHHBIM POTPAMMHBIM 00ECTIEUEHUEM AJIs CIEMNBIX, JIMOO HAIMKTOBBIBAKOT-
Csl ACCHCTEHTY,

o npU HEOOXOAUMOCTH O0YYAKOMIMMCS TPEIOCTABISACTCS KOMILIEKT
NUCHbMEHHBIX MPUHAICKHOCTEH U OyMara JUisi MUCbMa PeENbe(PHO-TOUCUHBIM
mpuprom bpaiiis, KOMIOBIOTEp €O CHCHHATM3APOBAHHBIM MPOrPAMMHBIM
o0ecreueHUEM IS CIICTIBIX,

b.  ans ciaboBUAAIIUX:

o 3alaHus W WHBIE Marepualibl Ul CAauu 3adera O(hOpMIIAIOTCS
YBEJIUUYEHHBIM HIPUPTOM;

o o0ecneynBacTCss WHAMBUAYAIBHOE PAaBHOMEPHOE OCBEIICHUE HE
MeHee 300 Jrokc;

o npv HEOOXOAMMOCTH OOYYarOIIMMCS MPEAOCTABISAETCS YBEINYH-
BAKOILIEE YCTPOWCTBO, JOMYCKACTCS  HCIOJIb30BAHUE  YBEJIMYMBAKOIINAX
YCTPOMCTB, UMEKOIINXCS Y 00YUAIOMIMXCS,

C. U TIYXUX A CIadOoCHbIIAInX, C TSHKETBIMA HAPYIIEHUSMHU Pe-
Yu:
o0ecneynBacTCsl HaJIM4YKMe 3BYKOYCWJIMBAIOLICH anmapaTrypbl KOJUIEKTHBHOIO

NOJIb30BAHUS, MPU HEOOXOIUMOCTH OOYYAKOMIMMCS NPEIOCTABISETCS 3BYKOYCHIIH-
BaKOIAs aNnapaTypa MHANBHAYATLHOTO MOJIb30BAHUS;

N0 WX JKEJTAHUIO UCTIBITAHKS POBOJATCS B MUCBMEHHOH (POpPME;

d. g oMo ¢ HapyLWIEHWSIMU ONOPHO-IBHTATENILHOTO anmapara (Ts-
JKEJIBIMU HApPYLICHUSMM JABUTATCIbHBIX (PYHKUIMHA BEPXHMX KOHEUHOCTEH WU
OTCYTCTBHEM BEPXHHUX KOHEUYHOCTEH )

o NUCBMEHHBIC 3aJaHKs BBIOJHSOTCS O0YYarOUIMMKCS HA KOMITb-
I0TEPE CO CNECHUATM3UPOBAHHBIM MPOTPAMMHBIM 00ECIICYCHHEM WIIM HAIUKTO-
BBIBAIOTCSl ACCUCTEHTY,

J 1O WX JKEJTAHUEO UCTIBITAHKSI POBOJSATCS B YCTHOM (popme.

O HeoOXxoaMMOCTH 00ECTIEYEHHS CTICHUAIBHBIX YCIOBHNA ISl MPOBEACHHS aT-
TECTAlMK 00YYAIOLMIMIACS TOJDKEH COOOIIMTh MMCBbMEHHO HE TO3/IHEE, ueM 3a 10 nHek
10 Havana arrectauuu. K 3asBICHUIO0 TPUIATAlOTCs TOKYMEHTHI, MOATBEPKAAIOLINE
HAIAYME y 00y4YaroIEerocs HHAMBALYATbHBIX OCOOEHHOCTEH (IPA OTCYTCTBHM YKa-
3aHHBIX JOKYMEHTOB B Opranu3anuu). [Ipy HEOOXOAMMOCTH AJi OOYyYaroLMXcs ¢
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WHBAIMIHOCTBIO TPOLEAYPA OLICHUBAHUS PE3YJIBTATOB O0YUYCHHSI MOYKET MPOBOAUTH-
Csl B HECKOJIBKO 3TallOB.

IIporpammy paspadoraiu ct. npen. J[.B. CHerupes

«08» mrons 2 /)

1.0.H., noneHt /X. B. Ko3mnop

«08y» mrong 2025
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Penensus
Ha pabdouyo nporpammy aucuuiinabl 51.B.01.07 «OcHoBBI MUKPOOHOI OHO-
TexHoJorum» @I'OC BO no nanpasienuro 19.03.01 «buorexnonorusp,
Hanpasiennocts (mpodguiib): BuorexHoaorus 1 MoOJICKyJIsipHasi OHOJIOT U
(kBasM(puKaALKs BBIITYCKHUKA — 0aKaiaBp)

Mocuno#i Jlrogmunoii BnaaumupoBHOH mnpodeccopom kadeapsl 3KOJIOTHA
Poccuiickoro rocy1apctBeHHOTO arpapHoro yauBepcutera — MCXA um. K. A, Tu-
mupszeBa (PTAY-MCXA um. K. A. Tumupsszesa), JOKTOp OMOJOTMYECKHX HAYK
(anee MO TEKCTY PELEH3EHT), MPOBEICHA PELCH3Ms padodell MporpaMMbl JUCIIH-
WwinHbl «OCHOBBI MUKPOOHOH OmotexHonmoruu» - GI'OC BO no HanmpapileHUro
19.03.01 «buoTexHoNOrMs» MO HAMPABICHHOCTH (MPOPUITIO): BUOTEXHOJIOTHS U MO-
JexkyyspHas ouojorus pazpadoranHoil B ®I'bOY BO «Poccuiickuii rocynapcTBeH-
Hbll arpapHblii yHEBepcuTeT — MCXA umenn K.A. TumupszeBa», Ha Kadeape MHK-
pobuonorun U umMmyHosioruu (pazpadotunk CHermpeB /[.B. crapmmii npenomaBa-
TeNnb Kadeapsl MEKPOOHONIOrMM U UMMyHoJoruu, Koznos A.B. 1.0.H TOUEHT 3aBe-
ayromuil kadeapoit MUKpOOMOIOTUH U IMMYHOJIOTHH ).

PaccMOTpeB NMpeaCTaBICHHBIE HA PELICH3UIO MATEPHAITBI, PEUEH3EHT MPUILIET K
CJICIYOIIMM BbIBOJIAM:

[TpenbsBneHHas padoyas nporpamMmma JUCHUAMITUHBI « OCHOBBI MUKPOOHON OMOTEXHO-
aorun» (manee no Tekery llporpamma) coomeemcmseyem tpedoBanusm OI'OC BO
no HanpapieHuto, 19.03.01 «buoTexHOOrMS» MO HAMPABICHHOCTH (MPOPUITIO):
buorexHonorus u MonekyJisspHas OMOJIOTHS, U COOepoKcUm BCE OCHOBHBIE Pa3Jeiibl,
coomeemcmeyem TpeOOBaHUSAM K HOPMATHBHO-METOJNYECKUM TOKYMEHTaM MPEIb-
ABJIIEMBIX K paboydei mporpaMme JUCHUTIINHBL.

[IpencraBnennas B I[lporpamme akmyanvHocmpy y4eOHOW NUCHMIUIMHBI He nodiie-

JICUmM _COMHeHul0 — JUCHUIINHA BKJIIOYEHA B BApPUATHBHBIA MPOQPEeCCHOHATbHBIN
UKJI 00pa30BaTeNibHON MporpamMmbl OakanaBpuara yuyeOHoro — Ojoka b1.B.01.07.
[IpencraBnennsic B [Iporpamme yenu TUCHMILTMHBL coomsemcmeayiom TpeOOBaHUSAM
®I'OC BO nanpasnenus 19.03.01 «buorexnonorus» . B coorBercTBum ¢ IIporpam-
MO# 32 AUCHUIUIMHONH «OCHOBBI MUKPOOHOUM OMOTEXHOIOTHUWY 3aKPEIJIEHBI Mpodec-
cuoHanbHble KOoMneTeHumuu (maaukaropel) [1Koc-1.1; I1Koc-1.2; [1TKoc-1.3; I1Koc-
1.4; TIkoc-3.1; Ilkoc-3.3. Jlucumummuaa «OCHOBbBI MHKPOOHOU OWMOTEXHOJOTUW» W
npeacTaBiicHHas [Iporpamma cnocobra peanuzosames KOMIETEHINIO B OOBSIBICHHBIX

TpeOoBaHusXx. KoMneTeHus ne swizvigaem comuenus B CBETE€ NMPO(PEeCCHOHATBHOM
3HAYUMOCTH M COOTBETCTBUSI COAEPKAHUIO TUCHUIUIMHBI « OCHOBBI MUKPOOHOH OHO-
TEXHOJIOTAW

Pesynomamol 00yuenua, npeacrasicHHble B [IporpaMMe B Kareropusx 3HATH,
YMETh, BIAACTh COOMEEMCcmEYiom CNeUUPUKEe U CONEPIKAHUIO TUCLUILUIMHBL U Oe-
MOHCHPUDYVION BO3MONICHOCHIb TIOJTYYEHUS 3aBJICHHBIX PE3YIIbTATOB.
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O6mras Tpynoémkocts Aucuuimabl b1.B.01.07 «OcHOBBI MUKPOOHOH OMOTEXHOJIO-
UMY COCTABIAET 3 3a4€THBIX eauHuIbl (108 v).

1. Mudopmanust 0 B3aUMOCBSI3M U3YYaEMbIX JUCIUIUIMH U BOMPOCAM HCKJIO-
YeHUsl AyONMpPOBAaHMS B COACPYKAHUU JUCHUIUIMH coomeemcmayem NeHCTBUTEIIbHO-

cti. Jucimmmaa b51.B.01.07 «OcHOBBI MUKPOOHOW OMOTEXHOJIOTUWY) HE B3aUMO-
cBszaHa ¢ apyrumu auctumimHamMua OIIOIT m YdeOHoro mjaHa mo HampaBCHUIO
19.03.01 «buorexHonorus» U BO3MOXKHOCTb AyOJMPOBAHMS B COJACP)KAHWUU OTCYT-
crByer. JucumnnuHaa b1.B.01.07 «OcHOBbI MUKpPOOHOI OHOTEXHOJIOTHH» MpPERy-
CMaTPUBACT HAJMYKE CHCHMABHBIX TPEOOBAHMN K BXOAHBIM 3HAHUSM, YMEHHUSM W
KOMIIETEHLASM CTYJEHTA, XOTS MOXKET SBJISTHCSA MPEAMIECTBYIOMICH IS ClELMab-
HBIX, B TOM YHCJIE MPO(ECCHOHAIBHBIX AUCLHUIIINH, UCIOIB3YIOMMX 3HaHUs B 00Ja-
CTH MHKPOOHOJIOTHH B MPOQECCHOHAIBHOMN AEATENBHOCTH OaKalaBpa.

2. IlpencraBnennas [IporpamMmmMa mpeanoiaracT UCnojab30BaHUE COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHI, NCIOJNB3YEMBIC TPA PEAM3aALUN PA3JIMYHbIX BUAOB
yueOHOW paboTel. DopMbI 00PA30BATENBHBIX TEXHOJIOTHA coomeemcmeayiom Crenu-

(uKe TUCLUTIIINHBIL.
3. Buapl, conepykaHue U TPYAOEMKOCTb CAMOCTOSATENBHON PabOThl CTYIEHTOB,
npeacTaBieHHbIe B [IporpamMme, coomsememeayiom TpeOOBAHUSM K MOJATOTOBKE BbI-

yCKHUKOB, conepxkammumes Bo GI'OC BO no Hanpasnennto 19.03.01 «buorexnoio-
rus» . [IpencrapneHnsie U onvcanHbie B [IporpamMme (popMbl mexyueti OLICHKU 3Ha-
HUil (ompoc, Kak B popme 0OCYKACHHS OTACIBHBIX BONPOCOB, TAK W BBICTYIJICHUS, U
y4acTHe B TEMATHUYECKUX JUCKYCCUSIX W TPYNMNOBBIX O0CYKICHUSX), COOMEenmcmesy-
1om cnenupuKe JUCUUTIIMHBI U TPEOOBAHHSIM K BBIITY CKHUKAM.

dopma MPOMEKYTOYHOTO KOHTPOJIS 3HAHWUN CTYACHTOB, MPEAYCMOTPEHHAs
IIporpammoH, ocyniecTeisieTcs B (popme 3auera

@opMbl OLEHKH 3HAHWNA, MPEACTaBICHHbIE B lIporpamme, coomeemcmesyrom

celM(pUKe AMCUUIUIMHBI U TPEOOBAHUSAM K BBITYCKHHKAM.

4. Y4eOHO-METOIMYECKOE 00ECNEYCHUE AUCLIUIIMHBI TPEICTABICHO. OCHOB-
HOMU IuTepaTypoit — 5 ucTouHuka (0a30BbId YUYEOHHUK U yueOHOE MOCOOUE), JOMOTHU-
TENBHOHN JIMTEPATYPOil — 4 HAMMEHOBaHUil, U coomeemcmeyem TpedoBanusimM OI'OC
OIIOIT BO nanpasnenus 19.03.01 «buorexnonorus»

5. MarepuanbHo-TexHuueckoe odecneuenue aucuuinael b1.B.01.07 «Oc-

HOBBl MHUKPOOHOH OHMOTEXHOJIOTMM» coomseemcmseyem CneuupuKe TUCHUTLTAHBI
«OCHOBBI MEKPOOHOI OMOTEXHOJIOTUA» W 00OECIIEUMBAET MCIIOJIb30BAHUE COBPEMEH-
HBIX 00PA30BATENBHBIX, B TOM YHACJIE HHTEPAKTUBHBIX METOJIOB OOYUYEHUSI.

6. MeTtoaMueCcKne PEKOMEHIAUMMU CTYIEHTAM U METOJUYECKHE PEKOMEHAALAN
PENoAABATENSAM O OPraHu3aluy 00yUYEeHHUs 10 AUCLUIIIIMHE 1A0T MPEACTABIIEHUE O
cnenupuke o0ydenus no aucuumivae b1.B.01.07 «OcCHOBBI MUKPOOHONH OMOTEXHO-

JIOTUW) U COOMBEemCcmEyom CTaHaapTy 1o HanpasineHuto 19.03.01 «buorexnonorus»
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OBIIUE BbIBO/JAbI

Ha ocHOBaHMM MPOBEACHHON PELEH3UN MOKHO CJIENIATh 3aKIIFOUYEHUE, YTO Xa-
pakTep, CTPYKTypa M cojaepkaHue padoueid mporpammbl aucuuiinHel b1.B.01.07
«OcHOBbl MUKpPOOHOH OmotexHonoruny OI'OC BO no nHanpaenenutro 19.03.01
«broTexHonOrusa» MO HAMPaBICHHOCTH (MPoduit0): BUOTEXHOIOTHS U MONEKYISP-
Has Ouonorus (KBaaudukanus (CTENEHb) BEIMYCKHUKA — OakanaBp), pazpaboTaHHas
CT. mpen. Kadeapsl MUKpoOHonoru U ummyHonoruu, CaernpesbiM J[.B, u Kosmno-
BbIM A.B. 1.0.H 101IeHTOM, 3aBeayIOMMM Kapeapoid MUKPOOHOJOTHH U UMMYHOJIO-
rur cooTBeTcTBYeT TpeboBaHusiM OI'OC BO, coBpeMeHHBIM TPEOOBaHUSIM 3KOHO-
MUKH, PBIHKA TPYAa W MO3BOJMUT MPH €€ peanu3aliy yCHemHo o0ecneynTh (Hopmu-
POBAHME 3asBJICHHBIX KOMIETCHIIUAN.

Peuensent: Mocuna Jlrogmuna Bnagumupossa 1.0.H., mpodeccop kapeapsl
sKoJIoruy POCCHICKOro rocy 1apcTBCHHOTO arpapHoro yausepeurera —- MCXA um.
K. A. Tumupszea (PTAY-MCXA um K. A. Tumupsizea «09» I/HO{H;L QO/QS r.

PeneH3us paccMoTpeHa Ha 3acejaHuy Kae Ipbl MUKPOOUOJIOTHNA U UMMYHO-
Jorur, MpoToKoa Ne 7 ot 16 uronst 2025 1.

3aBenyroumii kadeapoi
MukpoOHOJIOTHN U UMMYHOJIOTHH J1.0.H., IOTCHT |
«16» wroms 202

I
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