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AHHOTAIUSA

paboueit mporpammbl auctuiuiuabl 51.B.01.07 «OcHOBbI MUKPOOHOU OMOTEX-
HOJIOTWW 7Sl NOArOTOBKK Oakanaspa rmo HanpaeieHuto 19.03.01 «bruoTtexHomorus»,
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 OMOTEXHOJIOTMYECKUMH 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-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA IS PELIECHUS 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 OMOTEXHOIOTWWY) MNPU3BaHA
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 METAOOIMTAX
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 aucuumanHbl «OCHOBBI MHUKPOOHOH OMOTEXHOJIOIMH» 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 CBHUAECTEIILCTBYET 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 aucuunuHbl B y4eOHOM wiaHe: J[ucuummmaa 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»

TpeOoBanust Kk pe3yJbTaTaM OCBOCHUSI AMCUHILVIMHBI. M3yueHue naHHOMU
y4eOHOH NTUCHUITJIMHBI HAMTPABJICHO HA (POPMUPOBAHKE Yy 00yUAIOIUXCsl MPOECCHO-
HabHBIX KoMmmeTeHmid (maaukaropsl) [1Koc-1.1; [1Koc-1.2; [TKoc-1.3; T1Koc-1.4;
ITkoc-3.1; IIkoc-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 18,25 cocraBiser
KOHTaKTHas padoTa o0ydaromerocs: ¢ mpenogaBareneM (8 4acoB 3aHATHS JIEKIIHOH-
HOTO ThNa, 10 4aCOB MPAKTUYECKUE 3aHATHS B TOM 4YMCIE 4 yaca MpakTUYECKas MoI-
roToBKa), 85,75 4Haca COCTaBJISIET camMOCTOsATeabHAs pabota oOydvarouierocs (B T.4.
BKJItOUas 4 yaca moArotoBky k 3auery). Jucuumimael 51.B.01.07 «OcHOBBI MUKPOO-
HOUM OMOTEXHOJIOTMHM» YMTACTCA CTyAEHTaM 4-ro Kypca HHCTUTYTa ArpoOMOTEXHOJIO-
i PTAY-MCXA nm. KA. Tumupszesa. 3T0 ONPaBAAHHO, TaK KAK CTYIACHTHI YK€
UMEIOT HEOOXOMMMYKO Ui OCBOEHHMSI HOBOIO Marepuayia TEOPETUYECKYHO Oasy.
CtpykTypa coaepkaHusi y4eOHOU AUCIUIUIMHBI BKJIIOYAET TAKUE AUAAKTHYCCKUE
EIAVHUILIBI, KaK PA3JIEIIbl 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 HAIPABJICHHUS COBPEMEHHON OMOTEXHOJIOTUU U BO3MOKHOCTH MX
MPAKTUYECKOTO TPUMEHEHUSI.

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

Tema Ne 3. Cenekuuss MUKPOOPTraHU3MOB - NMPOAYLEHTOB NPAKTUYECKHA 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 MPUMEHEHHE B TPOMBILIJIEHHOH 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. MukpoOuronorniueckasi OMOTEXHOJOTUS U KyJIbTUBUPOBAHUE KIICTOK >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. buorcorexnosorusi MeTauioB. [[OBpeXICHUS MUKPOOPraHU3MaM U 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 KoMreTeHuui (uHaukaropel) [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 OMOTEXHOJIOTHM, KIETOYHOH M TEHETUUYECKOW WMHXKEHEPHH, 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 € (POPMYJTUPYEMBIMU KOMIIETCHIUSAMU 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 MU OpraHu3anui OWOCHH-
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, W3MEHUYNBO-
CTH MHKPOOPIraHMW3MOB;, OCHOBAX CEJICKIIMA MUKPOOPTaHU3MOB.

[IpenopaBanue aucuumivHbl «OCHOBBI MHUKPOOHOH OMOTEXHOJIOTMH» MO3BO-
JSIET HA KOHKPETHBIX MPUMEPAX MPOAEMOHCTPUPOBATh CTYAEHTaM 3HAYUMOCTh UHTE-
rpauuu OMOJIOTMYECKUX JUCLMILIUAH, 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 MOIXOIO0B
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 gucuumniinHe « 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 CaHUTApHOW MUKpoOmosorum», «lIpaKkTHYEeCKHEe OCHOBBI
TEXHOJIOTHH MUKPOOMOIOTMYECKUX TPOU3BOACTBY, « OCHOBBI MUKPOOHOWH OMOTEXHO-
Jorumny, « OCHOBbI HAyYHbIX UCCIICTOBAHUI B OMOTEXHOJIOTHIY

B xoae m3ydyeHus qucummianHbl « OCHOBBI MUKPOOHOW OMOTEXHOJIOTAWY CTY-
JEHTaM MOCTOSIHHO 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 M3YYEHUE TEOPETHUECKUX OCHOB COBPEMEHHONW 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 OCYIIECTB-
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 auciummabl 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 ATTbHBIX BO3MOKHOCTEH M COCTOSIHHS 3A0POBbsI TAKMX 00YYarOIIXCS.

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, THAMBUAYAJTBbHBIX BO3MOKHOCTEH U COCTOSTHUS 3A0POBbs TAKMX 00yYarOIUXCS.



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 3aaHUM, KO-
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 MUKPOOHO1 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; TTKoc-1.3; ITKoc-1.4; ITkoc-3.1; [1koc-3.3, npeacraBieHHbIX B TabauIe 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 Owno-
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
KOMIeTeHInH (WH e€
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 OMOTEXHOJIO-
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
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ITKoc-3

CrniocobeH npuMeHsTh
COBPEMEHHbIEC 3HAHUS
00 ocHOBax OmoTex-
HOJIOTUYECKUX H
MUKpobuonoruye-
CKHUX MPOU3BO/CTB,
T€HHOW MHXKEHEPHH,
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 U 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-
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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 M€-
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
PacnpenesieHue Tpya0oéMKOCTH THCHUILIHHBI 10 BUAAM padoT nmo cemMecTpam

TpynoémkocTn
Bupa yueOHoii padoThl qac. B T.4. 10 CEMECTPam

/BCcero* 7 8
O0mas TPyA10€MKOCTb TUCLUTUINHBI TIO Y4€OHOMY IJIaHy 108 36 72
1. KonrakTHas padora: 18,25 2 18,25
AyauTopHasi padoTta 18,25 2 18,25
nexyuu (J1) 8 2 6
npaxmuyeckue aunsimusi (113) 10/4 10/4
KOHMAKMHAsL padoma HA NPOMEHCYMOYHOM KOHMPOIe 0.25 0.25
(KPA)
2. Camocrositeasnas padora (CPC) 85,75 34 51,75
CaMocmosmenvroe usyvenue pazoenos, Camonoo20moeKd
(npopabomxa u NOGMopeHue NeKYUOHHO20 MAMePUAIA U
Mamepuana yueOHUKo8 U yueOHvIX nOcoOUll, NOO2OMOBKA K 81,75 34 47,75
NPAKmMuyecKuM 3ansmusimM, 60NpoCsl K KOHMPOIbHbIM pPa-
oomam, u m.o.)
Tlloocomoska k 3auemy (KOHMpO.v) 4 4
Bua npomMexRyTOYHOr0 KOHTPOJISI: IK3aMeH
* B TOM YHCJIe TIPAKTHYECKask MOATOTOBKA. (CM y4eOHBIi I1aH)

Tabmuna 3

TemaTnueckuii njian yueOHnoii nucuumianabl b1.B.01.07 «OcHoBBI MUKPOOHOT
OMOTEeXHOJIOTHI»

AyauTtopHas paGora Bueayan

HaumeHoBaHue pa3aesioB U TeM TOpHasI
- Bcero
AVCUMIIMH (YKPYITHEHO) J m3 IKP | paGorta
Cp

BBenenne. Tema 1. Bsenecnue B
OMOTEXHOJIOTHIO MUKPOOHBIX
MPOU3BOJACTB. MeCTO  NPOMBILITIEHHOMN
MUKPOOMOJIOTUN B CUCTEME €CTECTBEHHBIX 5 5
Hayk. Hcropuueckuii ouepk pa3BUTHSA
OPOMBILUICHHOH ~ MHMKPOOMOJIOTMM B
HAIEN CTPaHE.

Tema 2. OCHOBHBIE  HaNmpaBJICHUS

. 55 0,5 5
COBPEMEHHOM OMOTEXHOJIOTHH 151
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HaumeHoBaHue pa3aesioB U TemM
AVCUMNIMH (YKPYITHEHO)

Bcero

AyauTtopHas paborta

J

I3

IIKP

Bueayan
TOpHasi
paGoTta

Cp

BO3MOKHOCTH ux
IIPUMCHCHHUAL.

MPAKTUYECKOTO

Tema Ne 3. Cenexkuuss MUKPOOPTraHU3MOB
- TMPOAYLCHTOB TMPAKTUYECKH BAKHBIX
BelmecTs.  Mcmone3oBaHue — MeTomoB
TEHETUYECKOM WHKCHEPUHT ISt
NOJTyYEHUSI NPAKTUYECKH BAKHBIX
ITAMMOB MUKPOOPTraHU3MOB

4,5

0,5

Tema Ne 4. ['enetnueckas moaupukanms
MUKDPOOPraHU3MOB

6,5

0,5

Tema Ne 5. KyneTuBHpOoBaHuWE W XpaHe-
HUE MUKPOOPraHu3MOB. BHIbI OOMEHHBIX
MPOLIECCOB MUKPOOPraHU3MOB U HUX IPHU-
MEHEHUE B TPOMBILICHHONH MUKPOOHONIO-
UM

45

0,5

Hroro 3a 7 cemectp

36

34

Tema 6. OCHOBBI TPOMBILUIEHHOM
OMOTEXHOJIOTHA

10

Tema Ne 7. benkoBast HH)KEHEpUs

Tema Ne 8. Dxonornueckass OMOTEXHOJIO-
rus

10

Tema 9. MukpoOuoniornueckas
OMOTEXHOJIOTHS U KYJIbTUBUPOBAHHE
KJIETOK )KHBOTHBIX M PACTCHMIA.

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

Tema 11 CenbCKOX039MCTBEHHAA OHMOTEX-
HOJIOTHUSA

Tema 12 Tlonyuyenue a30T(PUKCHPYIOMUX
OaKTepuabHBIX MPEnaparoB W MNpenapa-
TOB MHUKPOOPraHW3MOB TPOTUB BPEAMTE-
JIER CENBCKOXO3AMCTBEHHBIX KYJIBIYP pac-
TEHUMN

10
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AyauTtopHasi paGora Bueayau
HaumeHoBaHHe pa3gc/ioB U TEM Bcero TOpHas1
AVCUMNIMH (YKPYITHEHO) JI m3 IKP | paGorta
Ccp
Tema 13 BHOTEXHOIOTrHYECKHE METOIBI ) 775
OYHCTKHU U JETPANANNN TOKCUKAHTOB
Tema 14. BHOreoTexXHOIOTUS METAJIJIOB.
[loBpexkneHnss MUKpOOpraHu3sMaMm W Me- 10
TaJJIOB M CIOCOOBI UX 3alUThI
Koumaxmuas paboma na npomesicymourom
xoumpoine (KPA)
Tlloozomoska k 3auemy (KOHMpPOJv) 0,25 4
Bcero 3a 8 cemectp 72 6 10 0,25 | 55,75
Htoro mo gucuunjiuHe 108 8 10 0,25 | 89,75

* B TOM YHCJIe NPaAKTHYeCKAasi MOAroTOBKA. (CM y4eOHbIii MiaH)

Beenenue Tema 1. BeencHue B OMOTEXHOJOTHIO MUKPOOHBIX MPOW3BOJICTB.
MecTo NpOMBILUIEHHOW MUKPOOMOJIOTMN B CUCTEME €CTECTBEHHBIX HayK. McTtoprue-
CKMH OYEPK Pa3BUTHSI MPOMBIIIIEHHOW MUKPOOHOJIOTAN B HALIICH CTPaHE

BroTEXHONOrMsT — HAYYHO-TEXHMUYECKOE HAMPABIICHUE, WU3YYAKOIIEE BO3MOXK-
HOCTH KCIOJIb30BAHUS KUBBIX CUCTEM — OMOOOBEKTOB, I PEILICHUS [UPOKOrO KpPy-
ra 3aja4 kKak (pyHIaMEHTAIBHOTO, TaK W MPUKJIAJAHOTO XapakTepa. MeTtoasl OMOTEX-
HOJIOTMU — KYJIbTUBUPOBAHUE, CEJICKIMs, MyTarcHe3, pekoMmOuHorene3 u np. Ucro-
pust ouorexnonoruu. Ee ncroku. JlpeBHUE OMOTEXHONIOTMU. DTalbl UCTOPHUYECKOTO
CTAHOBJICHHS HAYKH (AMOUPUYECKUHN, STHOJOTUYECKUI, OMOTEXHUYECKUI U TEHETEX-
Huyeckuii nepuoasbl). Paborer A.JleBenryka, P.I'yka, O.J/[xenuepa, Jl.Ilacrtepa,
®.Mumepa, @.broxnepa, M. Mennens, A .Onemunra, P.Koxa, [.M.MBaHOBCKOTrO,
X.®nopu, b. Yelina, B.3enmbmana, J[. Yorcona, ®©. Kpuka, C. Tonerasa u ap. Cnenu-
aJIbHbIE OMOTEXHOJIOTHN — TEXHUYECKAsT MUKPOOHOJIOTHS, SKOJIOTHYeCKass OMOTEXHO-
JIOTHS1, MOJIEKYJIIpHAs OMOTEXHOIOTHS, MHXKEHEPHS OENTKa U KJIETOK, SHEPreTHUeCKast
1 UMMYHOJIOTHYECKass OMOTEXHOJIOTHHA. MECTO OMOTEXHOJOTHUU Cpeau OMOoIoruye-
CKMX HayK. 3HaueHHe OMOTEXHOJIOTMH B Pa3paboTKE KOMILIEKCA MOAXOI0B ISl Pe-
HICHHs MPo0JieM OXpaHbl OKpykarouiei cpenabl. [IpakTnueckoe 3HaUeHUE OMOTEXHO-
JIOTUM ISl CENBCKOTO XO35CTBA, MPOMBILIJIEHHOCTH, MEIULMHBL. MHUPOBO33pEeHYE-
CKO€ 3HAUYCHHUE OMOTEXHOJOIMH M €€ MECTO B Kypce oOuieid Ouosorum B cpenHei
mKoae. OCHOBHBIC TTOHATHSI OMOTEXHOJIOTHH — OMOTEXHOJIOTHYEeCKasA CUcTeMa, OHo-
TEXHOJIOTUYECKHAA TPOLECC, OMOTEXHOJOTHYECKANH OOBEKT, OMOTEXHOJIOTMUYECKHUE
npoaykTel. PaznooOpaszue m kinaccupuranmu OMOTEXHOIOTUYECKUX CUCTEM M IPO-
neccoB. Knaccudukanuss OMOTEXHOTOTHYECKMX MPOAYKTOB. ITalbl OTACICHHS W

16




OYUCTKM OMOTEXHOJIOTMYECKUX MPOAYKTOB. MeTOABl pa3zfieneHus, AC3UHTETPaLMH,
KOHUEHTPUPOBAHUS, CTAOMIN3auuu U MOJU(UKALMA OMOTEXHOIOTMYECKUX MPOIAYK-
TOB. COCOOBI COXPAHECHHS LICHHBIX CBOMCTB, MPU XPAaHEHWH M TPAHCIOPTHPOBKE.
buorexnonornueckne 0OBEKTBI — 3TO JKUBBIE OPraHU3MbI, UX YAaCTH WU MPOU3BO/I-
HBIC KUBBIX CUCTEM, PUMEHSAEMBIE B OMOTEXHOJIOTUSX AJIs MOJIyYCHHUS LICHHBIX OMO-
TEXHOJIOTMYECKHUX MPOTYKTOB. BUOTEXHOIOTHS 1Sl PELICHUsI CBOUX CIENU(PUUECKIX
3a1a4 MCIMOJIB3YET MPAKTUYECKH BECh APCEHA JKMBBIX CTPYKTYDP, BO3HHMKIIMX Ha
3eMiie B MpOLECCe 3BOMIOUMU OpraHnyeckoro mupa. Kimaccuukanmm u Kparkas xa-
pakTepucTuka OMOOOBEKTOB. BHOOOBEKTHI HA MOJEKYJISIPHOM, KIETOYHOM, TKaHE-
BOM, OPraHHOM, OPraHM3MEHHOM M TOMYJISIIMOHHOM YPOBHSX OpraHu3auuu. Bupy-
Chbl, HYKJIEUHOBBIC KUCJIOTHI, OCITKH, KIETKH PACTEHH, HACEKOMBIX, KUBOTHBIX MHK-
poopranu3mel, accounannu u np. [Ipumepsl Onoo0vekTOB. HayuHoe n mpakTuieckoe
3HAUEHUE OMOTEXHOJOTUUYECKUX OOBEKTOB.

Tema 2. OCHOBHBIC HANPABICHHUS COBPEMEHHOW OMOTEXHOIOTUN U 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. Cenekunsi 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 HMCMOJL30BAHUE OMOOOBEKTOB B OMOTEXHOJIOTHSIX
BCEX MPOQMWIICH M HAMPaBICHHOCTEH MPOXOAWUT B paMKax OMOTEXHOJIOTMYECKOIrO
npouecca. Knaccuueckne noaxopl B CEIEKIMN MUKPOOPTaHU3MOB, PACTCHUIN W KU-
BOTHBIX. CEJIEKIIMsSI MUKPOOPTaHU3MOB — MPOMBIIIJIEHHBIX MPOAYLIEHTOB. OTOOP 00b-
€KTOB M3 MECT BO3MOXKHOrO oOuTaHus. [loydyeHne uncTeix KyabTyp. 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 (pakTopoB Ha JJHK. Otbop u cra-
OunM3anust MyTaHTHBIX OpraHu3MOB. UHTPOIYKIMS MUKPOOPTaHU3MOB, BBIJEIICHHBIX
U3 MPUPOAHBIX cyOcTpaToB. ECTECTBEHHAs M MCKYCCTBEHHAs ceneKums. MyrtareHes.
Ou3nveckue U XUMUYECKUEe (PAaKTOpbl MyTareHe3a. MeToabl MOJIyYEeHUsl MPOMBILI-
JIEHHBIX IITAMMOB MUKPOOPraHu3MoB. [lonyueHue none3nsix GopM MHUKPOOpPraHu3-
MOB MYTEM PEKOMOMHOTEHE3a — KOHBIOTAlMK, TPAHCAYKIUH, Tpanchopmarnmu. ['en-
Hasl UTH)KCHEPHSL.

Tema 4. ['eHeTHUECKas MOM(DUKALASI MUKPOOPTaHU3MOB
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«Texnonorus pekomOMHAHTHBIX JHK Mam MONEKyAsSpHOE KIOHUPOBAHUE) —
3TO METOAOJIOTHS, pa3paboTaHHAsl HA OCHOBE JOCTHIKEHUIM MOJIEKYISPHONH OMOIOTHH,
3H3UMOJIOTUH HYKJIEUHOBBIX KMUCJIOT U MOJIEKYJIIPHOW T'€HETUKU. DTO UHXKEHEPUS CO-
3/1aHKSI HOBBIX T'€HETUYECKUX CHCTEM, MYTEM KOHCTPYMPOBAHUS U BHECEHHsI HOBOW
TEHETUYECKOM TPOTrpaMMBbl B YK€ CYIIECTBYIOIIME )KUBbIE CUCTEMBI. [ €HHAsA, FTEHOM-
Has, XPOMOCOMHAas WHXXeHepuu. [Ipeamer, nenu, 3a1a4m U NEPCHEKTUBBI TEHETUYE-
CKOM MHKEHEPUH. TEeXHUKA TeHETHUECKOH MHKEHEpUU. DEPMEHTBI, UCTIONB3YEMBIEC B
FEHHO-UHKEHEPHBIX MaHUNyJAusax. Bexkropa. Bekropa npokapuor. [lmasmunsl,
oakreprodaru, Kocmuapl, pazmuasl. PexkomOuHantHeie JIHK. Metoabl nonyyeHus
reHa. BeeneHnne reHa B BeKTOp. KOHHEKTOPHBINA METOA. PeCTpUKTa3HO-TUTa3HbIA Me-
Ttoa. Beenenus pekomOunantHO# JIHK B knetky-penunuent. Tpancaykuus. KoHb-
roranus. Tpancdekims. OTOop MOAUPUIIMPOBAHHBIX MUKPOOPraHU3MOB. ['eHeTnue-
ckue Mapkepbl. OOIacTH NPAKTHYECKOTO UCIOIb30BAHUS JOCTHXKEHHS T€HETHUYECKOMN
WHIKEHEPHH.

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

TexHonorust MUKpOOHBIX CHHTE30B. [leproaMUEcKOe 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-
FOLIUE MPOLECC HEMPEPHIBHOTO KYJIbTUBUPOBAHUS (CKOPOCTh MPOTOKA CPEMABI, pa3-
OaBIICHU ).

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

Tema 6. OCHOBBI IPOMBILICHHOH OMOTEXHOIOTUI

Anmaparypa ¥ NUTaTeNbHbIE CPelibl B OMOTEXHOIOTUHU. [ TTyOMHHBIE U TOBEPX-
HOCTHBIE OMOPEAKTOPBI. PEnenTypsl NUTATENBHBIX CPEA. PEKUMBI KYJTbTUBUPOBAHUS
O61000BEKTOB. OOIIME PeKUMBL. XEMOCTATHBINA U TYPOUIOCTaTHBIN peskuMbl. Crieu-
QJIbHBIE PEKUMBI KYJTBbTUBUPOBaHMWA. [ TyOMHHOE, MOBEPXHOCTHOE, TBEepAO(Da3HOe
KYJIBTUBHPOBaHKE. JTambl pocta KyaeTyp. Jlar-haza. DxcnoneHuumansHas paza. daza
3ameyIeHHOro pocta. CranmonapHas (paza. ®aza ormupanus. OcCOOEHHOCTH KYJIbTH-
BAPOBAHUS KIIETOK PACTEHUH, )KUBOTHBIX, HACEKOMBIX 1 MUKPOOPTaHU3MOB.

Tema 7. benkoBas nHKeHEpU

[TonmydyeHnem OeKOB U PEPMEHTOB C HOBBIMHM CBOHCTBAMU 3aHUMAETCS OJTHO
13 HanboJee aKTHBHO PA3BUBAOIMXCS HAITPABJICHUH COBPEMEHHOM MOJIEKYISIPHOM
Oounonorun — 6enkoBas MHkeHepus. HampasiieHns nccinenoBanuii B OEIKOBOM WHKeE-
HEpUM PanmoHaibHBIA qU3aiiH — CO31aHKE HOBBIX O€IKOB, TOCPEICTBOM MPOCTPaH-
CTBEHHOTO KOHCTPYHUPOBaHUs. [IepCIEKTUBBI palMOHANIBHOTO qu3aiiHa. Hampasien-
Hasl 3BOJIIOLMUS OCITKOBBIX MOJIEKYJI — 3KCIEPUMEHTAIBHOE HAPABJIEHUE, HALIETICHHOE
HA CO3/IaHUE HOBBIX OEJIKOB, MOCPEACTBOM MOCIEAOBATENBHON CENEKIMM (MyTare-
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He3). Mrkenepus OeKoBbIX MOBEPXHOCTEH. OTOOP MOAM(PUIMPOBAHHBIX OCITKOB.
®daroselii qucmei. Kiierounslil nucmuiei. @epMeHThl B OMOTEXHOIOTUU. 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 /[’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 IMMOOWIH3auKi. GU3NYECKUE METOABL. XUMHUYECKHE METOIBI.
[TpenmyniecTBa IMMOOHIIN30BAHHBIX (PEPMEHTOB. DEPMEHTHI B OMOTEXHOIOTHYE-
ckoM npou3BojcTBE. bruocencoprl. Padotsl JI. Knapka. Haznauenue. Tumbl OMOCEH-
cOpoB. BHOTEXHONOTHS MOy4YEeHHs TPOAYKTOB MUTAHUS, KOPMOB, JIEKAPCTB, HCTOY-
HUKOB 3HEprur (0nosTanon). MukpoOHas mpoTenHu3anus KopMoB. Ponb renetnye-
CKHX METOJI0B nostydeHus: onoa00aBok (bOO). Yrunuzanus nemnntono3sl. Beiaene-
HUE MPOKAPHOTUYECKUX U 3YKAPUOTUYECKUX LEIUTIONA3HbIX TEHOB. MIcnonp30BaHne
LEJTIONA3HBIX TEHOB B CEJIbCKOM XO3SICTBE M MPOMBIIIJIEHHOCTH.

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 AJIsl PEUICHHS MPOOIEM 3arps3HECHUS
OKpyXaromei cpeapl. MeToabl SKOJOTUYECKOH OMOTEXHOJIOTMU. METObl OUMCTKA
CTOYHBIX BOJ. A3pOOHBIE CHCTEMBI OYMCTKH. ASPOTEHKH. AHa’POOHBIE CHUCTEMBI
OouuCTKM. MeTanTeHkn. Da3bl METAHOBOrO OpOKeHHs. AHAIPOOHBIE W a3POOHBIE
MUKpOOpranu3mMbl. Acconuanuu. buopemeauanus. buopuropemennanus. Mukpoop-
raHu3Mbl HETEPEAYLIEHThl. bakTepuanbHble M1 BUPYCHBIE MHCEKTULMABL. PacTteHus
YCTOHYMBBIE K BpeauTessiM. OCHOBHBIE CTPATErvH. [ €Hbl YCTOMYMBOCTH PACTCHHN K
HACEKOMBIM BpEeAUTENSIM. PacTeHns ycTORYMBBIE K (PUTOMATOreHAM.

Tema 9. MukpoOuonornyeckass OMOTEXHOJIOTHSI U KYJIbTUBHPOBAHUE KIIETOK
JKABOTHBIX U PACTCHUM.

MuKpoopraHu3Mbl Kak 0OBEKT OMOTEXHOJIOMHYECKOTO MPOU3BOACTBA. brorex-
HOJIOTUSI MUKPOOHOTO OrocuHTE3a. KyTbTUBHPOBAaHHE MUKPOOPTraHU3MOB, CEIEKIUS
Croco0bl KyJIbTHBUPOBAHUS MUKPOOPraHU3MOB. TJTyOWHHBIA M MOBEPXHOCTHBIN Me-
ToAbl. DEPMEHTEPHI: HA3HAUYEHUE, YCTPOHCTBO, MPUHIMN padoThl. OCHOBHBIE CYO-
CTparhl Jyisi MUKPOOHOM OnorexHojoruu. [lomydyeHnne mukpoOHoi Ouomacchel. [Ipo-
W3BOJCTBO OMOJIOTMYECKH aKTUBHBIX BELIECTB, MPOTEMHOBBIX MHUKPOOMOIOTHYECKUX
KOHUEHTPATOB, AMUHOKHCIIOT, BUTAMUHOB, aHTHOMOTHKOB, (DEPMEHTHBIX Mpenapa-
TOB. [IpoOMOTUKM Kak ajnbTepHaTMBA aHTHOMOTMKAM MMMOOMIM3upoBaHHBIC (ep-
MEHTBL. OCHOBHBIE METOABl UMMOOWIHM3ALMH. XUMUYECKUE KOHCTPYKIMH MPH HM-
mobOunm3anuu gpepMeHToB. Hocutenn m ux xapakrepusanms. MukpoOnosiornyeckas

19



TpaHcopMalysl OPraHuYeCKUX COeIMHEHM. TpaHcopmanus CTepOUIOB, YIIEBO-
JI0B

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

BuoTrpancopmanrisi BTOpUUHBIX PECYPCOB NEPEpadaThIBAOIINX TPOU3BOICTB,
OTXOJIOB PACTEHUEBOJACTBA U KUBOTHOBOJACTBA. PaCTHTENBHOE CBHIPhE M OTXOJBI €T0
NPOMBILUICHHON nepepaboTku. OTXOAbl KMBOTHOBOJACTBA. /J[pyrve BHIbBI CHIPbS.
[TpenBaputenbHas 00padoTka Ceippsi. CrnocoObl THAPOIM3a PACTUTEIBHOIO CHIPBSL.
buoTtpancdopmanysi BTOPHUHBIX CHIPbEBBIX PECYPCOB KOHCEPBHOTO, BUHOAEIBYECKO-
ro, CaXapHoro, 3epHonepepadaThIBAOIIETO, CIIMPTOBOTO U APYTUX 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 AJIBTEPHATHBBI B CEJILCKOM XO03s1ii-
CTBE».

Tema 11. CenbCkoX03sCTBEHHAs: OMOTEXHOIOTUS

OHTOMOMNATOreHHBIE Mpenaparkbl. buonectuimapl, GuorepOuuasl, GUOIOruUe-
ckue yaoOpeHus (HATparuH, a3otobakrepuH, (pochopodakrepr). MukpoOHbIE WH-
CEKTULMABL. TOKCHHBI, CHHTE3UPYEMBIE MUKPOOPraHU3MaMu: OaKTEpUsMH, TPUOAMH.
BakynoBupycel. TeXHOIOrUs MPOU3BOICTBA BUPYCHBIX MPEMAPATOB U UX MPUMCEHE-
HUE. YcuneHne OMOKOHTPOJISI ¢ TOMOLIBIO T'€HHOM MHXKEHEPUU. BUOTEXHOIOTHS MO-
JY4YEHUS] MUKPOOHBIX CPEJCTB, UCHOJB3YEMBIX MPOTHB OOJE3HEH PACTCHWIA: 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 TPENAPaToB U Mpe-
NaparoB MUKPOOPraHW3MOB TPOTHB BPEAUTENCH CEIbCKOXO3IHCTBEHHBIX KYJIBTYP
pacreHuit

[Tpenaparel KyOeHBKOBBIX OakTepuil. Cxeéma MPOM3BOJACTBA PU3OTOPQHHA.
[IpumeHeHne mnpenapartoB KiIyOEHbKOBBIX OakTepwii M APYrux a3o0T(UKCATOPOB.
[TpyUHLMIBI MPOU3BOACTBA MUKPOOHBIX MPENAPATOB MPOTUB HACEKOMBIX, TPHI3YHOB -
BPEAUTENCH CENBCKOro X03sHCTBA. COBPEMEHHBIC ACMEKTHI MPUMEHEHUS MUKPOOUO-
JIOTUYECKHUX CPEICTB 3aLIMTHI PACTEHUI OT HACEKOMBIX U TPBI3YHOB.

Tema 13. BUOTEXHOMOTMYECKUE METOABI OUMCTKU U IETPAJAllMAd TOKCUKAHTOB

XapakTepUCTUKA OTXOJ0B U MOOOYHBIX TPOAYKTOB MPOMBILIIEHHOCTH H CEllb-
ckoro xossiicTea. [lepepaboTka 0TX010B OMoMOTMUECKUMHU MeTogamMu. HMcnonmb3oBa-
HUE MUKPOOPraHU3MOB B KAYECTBE KOHTPOJIS 3arPA3HEHUN. DKOIOTMYECKHE CUCTEMBI
Y SKOJIOTMYECKUE HHUIIW. MuKpo(daopa BOOOEMOB, BO3AyXa, MOYBBL. Pojib MUKpPOOP-
TFaHU3MOB B OXPAHE OKPY>KAKOLIEH Cpelbl OT 3arps3HeHuil. buonornueckue MeToabl
OYUCTKHM CTOKOB. OOIIME MOKA3aTENN 3arps3HEHHOCTH CTOYHBIX BoA. [lepmanraHat-
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Has U quxpomarHas okucaseMocTh (XI1K). buoxumuueckoe norpediaeHue KUcaopo-
na (BIIK). AspoOHbIE MPOLECCHl OYMCTKHM CTOYHBIX BOJ OMOTEXHOJOTHYECKUX W
OPOMBILUICHHBIX TpeanpusTuid. OCHOBHBIE MapaMeTpsl, BIMSIOIIME HA OMOJIOTHYE-
CKYK) OYMCTKY. BHOQMIBTPBL, a’poOTeHKM, OKCUTEHKH. OJHOCTYNEHYaras cxXema
OYUCTKM CTOYHON BOJBI. AHA3POOHBIE TPOLECCHl OYMCTKM CTOKOB. CENTUKTECHKH,
aHa3poOHbie OMO(pUIBTPEl. buoouKMCcTKa ra30BO3AYLIHBIX BbIOPOCOB. BHOMUABTPEI,
OMOCKPYOOEphI K OMOPEAKTOPHI C OMBIBAEMBIM CJIOEM.

Tema 14. buoreorexHosoruss MeTauioB. [I0BpeXXaAcHUS MUKPOOPTaHU3MaM H
METAJIJIOB M CIOCOOBI MX 3ALIUTHI.

MexaHu3M U MUKPOOPTraHW3MbI, BBI3BIBAOIIKAE OAKTEPUAIBHOE BBILICIAYNBA-
HUE METAIJIOB, Y CIOBHS OAKTEPUATBHOTO OKUCICHHS CYIb(OUIHBIX MUHEPATIOB. Tex-
HOJIOTHSI OAKTEPUATBHOTO BBILIETAYMBAHUS METAIIOB. KYYHOE, YAHOBOE BBILIEIIAYM-
BaHME. MHUKPOOHONIOIrMYECKOE M3BICYCHUE METAIIOB M3 PacTBOpPOB. [lpu3Haku u
NPUYUHBI TIOBPEXKACHUS METAUIOB MUKPOOPraHuaMaMu. MUKPOOPraHU3MBI, MMOBPE-
JKAAROIIME MAaTEPHATTBI M METOABI X OOHapyxeHus. CrocoObl 3allUThl MAaTEPUAIOB
OT BO3JCHCTBUSI MUKPOOPTaHU3MOB

4.3 Conep:kaHue NPpaKTHYECKHUX 3aHATHI H KOHTPOJIbHBIX MEPONIPHATHI

Tabmuna 4
. Bupn
Ne Ne u Ha3BaHHUe JIEKIHH, dopmupyeMble Koa-Bo
Ne TemblI . KOHTPOJIbHOTO
n/n NPAKTHYECKUX 3aAHATHI KOMIeTeHLHH 4acoB
MeponpHUsSITHSI
Tema 1. Bse-

CamocrosiTesibHAS pa-
neHue B Ono-
0ora cTtyaeHTa IIKoc-1.1; TTIKoc-1.2;
IIKoc-1.3; IIKoc-1 4; 5

ITKoc-3.1; I1IKoc-3.2

TEXHOJIOTHIO.
Brenenue B OuorexHo-
OcHOBHBIE
snoruro. OCHOBHBIE TTOHSI-
OHSTUSA OUO-
TUs1 OMOTEXHOJIOTUU

TEXHOJIOTUH
Tema 2. Oc- Jlexuus 1. OcHOBHbIE
HOBHBIE HanpasjieHus coppemen- | [IKoc-1.1; IIKoc-1.2; 1
N OBEpKa KOH-
HaIPaBJICHUS HOI OMOTEXHOJIOTUH U ITKoc-1.3; TTKoc-1 .4; poBep 0,5
. CIIEKTa JIEKLIUH
COBPEMEHHON | BO3MOXKHOCTHU UX IpaK- IIKoc-3.1; I1IKoc-3.2
OMOTEXHOJIO- | TUYECKOTO MPUMEHEHUS
TUH U BO3- Camocrositenbnas pa- | [IKoc-1.1; [TKoc-1.2; 5

MOKHOCTH HUX

0ora cTtyaeHTa

IIKoc-1.3; IIKoc-1 .4;
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Bun

No Ne u Ha3BaHUe JIeKLHUI, dopmupyeMble Koa-Bo
Ne TemblI . KOHTPOJIbHOTO
n/n NPAKTHYECKUX 3aAHATHI KOMMeTeHIHH 4acoB
MeponpHUsSITHSI
[paKTuye- Ocnosuble HanpaBaenust | I1Koc-3.1; ITKoc-3.2
CKOTO MpH- | COBPEMEHHOW OUOTEXHO-
MEHEHUs JIOTUHU U BO3MOXHOCTH
UX MPaKTUYECKOro Mpu-
MEHEHUS
Paszpen 1. «Moseky/asipHO-T€eHETHYECKHE OCHOBBI CeJIeKIIUH MPAKTHYECKH BAKHBIX AJ51 CEJIbLCKOI0

X0351iicTBA M OMOTEXHOJIOTHH MHKPOOPTraHH3MOB.

Tema 3. Ce-
JICKLI1ST MUK~
poOpraHus-
MOB - TIPOAY-

LIEHTOB IpaK-

TUYECKH
BaKHBIX Be-
mecTs. Hc-

MOJIb30BAHUE
METOJIOB Te-
HETUYECKOH
UHXXEHEPUH
TSI TIOJTy e~
HUS TIPAKTH-
YECKH BaXK-
HBIX IITaM-
MOB MHUKPO-

OpPTaHU3MOB.

Jexuus 1. Cenexiust
MHKPOOPraHU3MOB -
NPOAYLIEHTOB MPAaKTHYeE-
CKHU BAXKHBIX BCIIECCTB

ITKoc-1.1; ITKoc-1.2;
IIKoc-1.3; ITKoc-1 4;
ITKoc-3.1; ITKoc-3.2

IIposepka koH-
CIEKTa JIEKLIUU

0,5

CamocTosiTeIbHAA pa-
0ora ctyaeHTa
Cenekuusi MUKpoopra-
HU3MOB - POAYLIEHTOB
MPAKTHYECKH BAJKHBIX
BelecTB. Mcnonb3oBa-
HUE METOJIOB F€HETHYe-
CKOM MH)KEHEPUU IS
MOJTyYEHUS TIPAKTUIECKU
BaYKHBIX IITAMMOB MHK-
POOPTaHU3MOB.

IIKoc-1.1; ITKoc-1.2;
I1IKoc-1.3; IIKoc-1 .4;
I1Koc-3.1; IIKoc-3.2

Tema 4. I'e-
HETHYECKas
monuduka-
11T MUKPO-
OpPTaHU3MOB

Jlexkuus 1. I 'enernue-
cKkasi Mou(UKaIns MUK-
POOPraHU3MOB

ITKoc-1.1; TTKoc-1.2;
IIKoc-1.3; ITKoc-1 4;
IIKoc-3.1; ITKoc-3 .2

IIposepka koH-
CIEKTa JIEKLIUN

0,5

CamocTosiTeIbHAA pa-
0ora ctyaeHTa
I'enernueckas mopudu-
Kalusl MEKPOOPTaHI3MOB

ITKoc-1.1; I1IKoc-1.2;
IIKoc-1.3; IIKoc-1 4;
ITKoc-3.1; IIKoc-3.2

Tema 5.
Kynsrusupo-
BaHUE U Xpa-

HEHUE MUK-
poOpraHus-
MOB. Bunnr
OOMEHHBIX

Jleknus 1. Kynstusupo-
BaHUE U XpaHEHHUE MUK-
poopranu3MoB. Buabl
OOMEHHBIX TPOIIECCOB
MHUKPOOPTaHHU3MOB U UX
MPUMEHEHNE B MPOMBILI-
JIEHHON MUKPOOHOIOTHU

ITKoc-1.1; ITKoc-1.2;
IIKoc-1.3; ITKoc-1 4;
ITKoc-3.1; ITKoc-3.2

KonTpone BbInOIN-
HEHUs 337aHUsl B
paboueii TeTpaau

0,5
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Bun

No Ne u Ha3BaHUe JIeKLHUI, dopmupyeMble Koa-Bo
Ne TemblI . KOHTPOJIbHOTO
n/n NPAKTHYECKUX 3aAHATHI KOMMeTeHIHH 4acoB
MeponpHUsSITHSI
MIPOLIECCOB CamocrosiTesibHAs pa-
MHUKpoopra- 0oTa cTyaeHTa
HU3MOB U ux | IloBepxHOCTHOE U riy-
npUMeHeHne | OWHHOE KYJbTHBHPOBA-
B [IPOMBIIII- HUE MUKPOOPTaHU3MOB.
nenHoi Muk- | Obopynosanue u npudo- | I1Koc-1.1; [TKoc-1.2;
pobuonoruu | psl gt npomeiuieHHor | [TKoc-1.3; ITKoc-1 .4, 4
O KyJIbTUBUPOBAHHUS IIKoc-3.1; IIKoc-3.2
MUKpoopranu3mos. I1o-
JIOTOBK & PEaKTOPOB K
pabore. Pesxumbl u Tex-
HOJIOTHUSI CTEPUITN3ALIUN
PEaKTOpOB
Paznen 2. «Mukpo6Hasi 0HOTEXHOJIOTHSI BO30OHOBJISIEMOr0 ChIpbsi (0MOKOHBEPCHS )».
Jlexkuust 2. OCHOBBI IIKoc-1.1; ITKoc-1.2; | KoHTposp BeINOJI-
Tema 6. Oc- -
MPOMBIIIIEHHOH OHO- ITKoc-1.3; I1IKoc-1 .4; HEHUS 3aJ]aHHS B 1
HOBBI IIPO- o
P . TEXHOJIOTUH [1Koc-3.1; I1IKoc-3.2 paboueii TeTpagu
MBILLIEHHON
6 C [IKoc-1.1; ITIKoc-1.2;
HNOTEXHOJIO- AMOCTOSITEJILHAS pa-
) P21 TMKoc-1.3; TIKoc-1 4: 5
T'UH 0Ta CTYAEHTA
y IKoc-3.1; TTKoc-3.2
IIKoc-1.1; ITKoc-1.2,;
Jlekuus 2. benkosas ’ ’ IIpoBepka KoOH-
TMKoc-1.3; TKoc-1 4; poBep |
UHXXEeHepus CIIEKTAa JIEKIIUU
P IMKoc-3.1; [TKoc-3 2
Tema 7. ben-
IIP 1 Ilony4yenue nu-
KOBasl NHXe- .
MOHHOM KHCJIOTBI IJTy- Kontponb BeIno-
Hepust
OWHHBIM KyJIETUBHPOBA- HEHUs 3a7aHUsl B 2
HueM Aspergillus niger u paboueii TeTpaau
3. €e BbIJIEJICHUE U OUUCTKA
Tema 8. Dxo- | CamocrosiTesibHAsI pa-
6 5 ¥ [IKoc-1.1; ITIKoc-1.2;
JIOTHYecKast 0Ta CTyAeHTa DKOJIo-
; y ) IKoc-1.3; TTKoc-1.4; 10
HNOTEXHOJIO- | TuyYeckast OMOTeXHOIOo-
ITKoc-3.1; I1IKoc-3.2
TUst rust
Tema 9.
Muxkpobuo-
JIOTUYECKast Jlekuus 3. MukpoOuo-
ouorexHoyno- | noruyeckas ouorexno- | IIKoc-1.1; ITKoc-1.2; i
OBepKa KOH-
rUs U KyJlb- aorus u kyaetusuposa- | IIKoc-1.3; I1Koc-1 .4, e 2
CIIEKTAa JIEKIIUH
TUBUpOBaHUE | HUE KiaeTok kuBOTHBIX U | IIKoc-3.1; [TIKoc-3.2
KJIETOK KU- pacTeHuM.
BOTHBIX U
pacTeHui.
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Bun

No Ne u Ha3BaHUe JIeKLHUI, dopmupyeMble Koa-Bo
Ne TemblI . KOHTPOJIbHOTO
n/n NPAKTHYECKHUX 3aHATHH KOMIIeTeHIIHU 4acoB
MepOonpHUsITHSA
Jlexumsi 4. buokoHBep-
P~ | MKoc-1.1; MKoc-1.2; -
CHSl PACTUTEIBHOTO ChI- OBEpPKa KOH-
Tema 10. £ . IKoc-1.3; TKoc-1.4; |~ PoooP 2
bsl U OTXOJOB C\X MPO- CIEKTa JIEKIIUN
buoxonsep- . - IIKoc-3.1; IIKoc-3.2
H3BOJICTBA.
CHsl pacTH-
TEJIbHOTO ChI- I1P 2 CunocoBaHue.
bt 1 oTx0- | Komnoctuposanue. buo-
P % 6 P 6 [IKoc-1.1; ITKoc-1.2; | KoHTposs BbINOJI-
JIOB C\X Mpo- noOpeHust 1 OMOUHTEH-
P YROOP ITKoc-1.3; I1IKoc-1 .4, HEHUS 3aJJaHUS B 2
HU3BOJICTBA. CHUBHO€ 3eMIIefieNe. .
. IIKoc-3.1; I1IKoc-3.2 paboueii TeTpaau
MuKpoOHOIOr HUECK I
aHaiu3 cuiioca
Pa3znen 3 «Ixo06M0OTEXHONMOrHYECKHE AJIBTEPHATUBBI B CEJILCKOM X035 CTBE).
Jlexnus S Censckoxo- | IIKoc-1.1; ITKoc-1.2; o
% OBEpPKa KOH-
3siicTBeHHas OnorexHono-| I1Koc-1.3; [TKoc-1.4; pOBep 1
CTEKTa JIEKIIUN
U IIKoc-3.1; ITKoc-3.2
Tema 11
ITP 3 Mukpobuonoruye-
Cenbckoxo- . P 5 IMKoc-1.1; ITKoc-1.2; | KonTpons BbinoJ-
o CKHI1 TIOCEB 3eMJIey100-
LU TR A 5 Y IMKoc-1.3; ITKoc-1.4;, | HeHus 3amaHus B 2
_ | putenbHBIX OHONpenapa- .
GroTexHoM0 periap IMKoc-3.1; ITKoc-3.2 | paboueii TeTpanu
. TOB
I1P 4 Pesynbratel nocesa | [1Koc-1.1; ITKoc-1.2; | KoHTposb BeInoJI-
3emMIIey 10O pUTETBHBIX [IKoc-1.3; I1IKoc-1.4; HEHUs 3a/1aHUs B 2
OunonpenapaTos. ITIKoc-3.1; ITKoc-3.2 | paboueii Terpanu
Jlexnuus S. [Tonyuenue
a30ThuKcHpyrOmHX Oak-
TEpPUAJIbHBIX MPENapaToB
4 Tema 12. P [IKoc-1.1; ITKoc-1.2;
U TIpernapaToB MUKPOOP- IIposepka koH-
ITonyyenue IIKoc-1.3; IIKoc-1 4, 1
raHU3MOB MMPOTHB BPEIH- CTEKTa JIEKIIUN
a3oTdukcu- - . [TKoc-3.1; ITKoc-3 .2
TeJeH CebCKOX 0351~
pyromx Gax- CTBEHHBIX KYJbTYp pac-
TepPUATbHBIX —
MpenaparoB 1
MpenaparoB
CamocrosiTeIbHAA pa-
MHKpOOpra-
0ora cryaeHTa.
HU3MOB TPO-
[Tonyuenne azorduxcu-
TUB BpEIUTE-
. pyromux Oakrepuanbubix | [TKoc-1.1; TTKoc-1.2;
Jiel CeNbCKO-
npenapatoB u npenapa- | [IKoc-1.3; I1IKoc-1.4; 5

XO35IUCTBEH-
HBIX KYJbTYP
pacTeHuil

TOB MUKPOOPTaHU3MOB
MIPOTHUB BpEeIUTENEH
CEJbCKOX O35 CTBEHHBIX
KyJbTYp PAaCTEHUN

I1Koc-3.1; I1IKoc-3.2
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. Bupn
No N Ne u Ha3BaHUe JIeKLHUI, dopmupyeMble Koa-Bo
9 TeMbI . KOHTPOJILHOTO
n/n NPAKTHYECKHUX 3aHATHH KOMIIeTeHIIHU P 4acoB
MepOonpHUsITHSA
CamocrosiTeIbHAA pa-
0ora cTtyaeHTa ITKoc-1.1; ITKoc-1.2;
buorexHonoruueckue [1Koc-1.3; ITIKoc-1.4; 5
Tema 13. ’ ’
METObl OYHUCTKH U Jie- IIKoc-3.1; ITKoc-3.2
buorexHoo-
rpagalnyuyu TOKCUKAaHTOB
THYECKUE Me-
IIP 5 Bnustaue pasnud-
TOABI OUHCT- .
HBbIX KOHLIEHTpaLUl K
KU U Jerpa- OHTPOJIb BBITIOJI-
P He(TH Ha AHTATOHU3M ITKoc-1.1; TTIKoc-1.2; P
ALy TOKCH- HEHUS 3a/1aHUsI B
5 PONOKOKKOB U NTOYBEH- I1Koc-1.3; TIKoc-1 .4, Souei 2
KaHTOB . aboueii TeTpany.
HBIX OaKTepuii. ITIKoc-3.1; T1Koc-3.2 P T P
€CTUPOBAHUE
TecToBast KOHTPOJIbHAA P
pabora.
Tema 14.
buoreorex-
CamocrosiTeIbHAA pa-
HOJIOTHSI Me-
0ora cTtyaeHTa
TtajuoB. [1o-
buoreorexnonorusi me- | IIKoc-1.1; I1Koc-1.2;
BPEXKACHUS
P tajuioB. IloBpexknenus [IKoc-1.3; I1IKoc-1.4; 10
MHKpOOpra-
ROLR Mukpoopranusmam u me- | IIKoc-3.1; I11Koc-3.2
HU3MaM U
TaJUIOB U CIIOCOOBI UX
METaJUIOB U
3aIIUThI
CIOCOOBI UX
3aIIUTHI
4.4 IlepeyeHb BONPOCOB JISI CAMOCTOATEIBHOT0 H3Y4eHUsI JUCHHILIHHBI
b1.B.01.07 «OcHOBBI MUKPOOHOI OMOTEXHOJIOT HH
Tabnuma 5
No Tera wiHopa 35 Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB ISt
Ma u MAa 3aHATHSA
n/n CAMOCTOSITEJILHOTO H3YUeHHUsI
Beeaenue
Beenenune Tema 1. Beenenue B
OMOTEXHOJIOTHIO MUKPOOHBIX MPO-
u3BoacTB. Mecto npomsbitienHoit | [IpopaboTka u moOBTOpeHHE JIEKLIMOHHOTO MaTepraa u
1 MUKPOOHOJIOTHH B CHCTEME €CTe- Marepuaia yaeOHHKOB U yaeOHbIx nmocobuii ITKoc-1.1;
CTBEHHBIX HayK. McTopuieckuii I1IKoc-1.2; ITKoc-1.3; IIKoc-1.4; ITKoc-3.1; I1Koc-3 .2
O4YEPK Pa3BUTHS MMPOMBIIIICHHON
MHUKpPOOHOJIOTUY B HAIlEH CTpaHe
Tema 2. OcHOBHBIE HANIPaBIEHUS
. [IpopaboTka 1 MOBTOPEHHE JIEKIIMOHHOTO MaTepuaia u
COBPEMEHHOI OMOTEXHOJIIOTHH U .
2 P MaTepuaia yaeOHUKOB U yueOHbIx mocobmii [TKoc-1.1;
y ;
BO3MO>KHOCTH UX MPAKTHYECKOTO
IIKoc-1.2; TIKoc-1.3; ITIKoc-1.4; ITKoc-3.1; [1IKoc-3.2
MPUMEHEHUS
Pazgen 1. «MoJgexyasipHO-TeHeTHYECKHE OCHOBbI CeJIEKIIUH NMPAKTHYECKH BAKHBIX AJIs1 CEJIbCKO-
ro X03s1iicTBa H OMOTEXHOJIOTHH MUKPOOPTraHU3MOBY.
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Tema u popma 3anaTHS

Ilepeuyenn paccmaTpuBaeMbIX BOIIPOCOB 111
CaAMOCTOSITEJIbHOI0 H3y4YeHHs

Tema 3. Cenexiusi MUKpPOOPTaHU3-
MOB - TPOAYLIEHTOB MPAKTUYECKHU
BaKHBIX BerecTs. Mcrnoap3oBaHme
METOZOB FEHETUYECKON MHKEHEPUH
IUJTSL TIOJTYYE€HUS IPAKTUYECKH BaXK-
HBIX IITAMMOB MHUKPOOPTaHU3MOB.

[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 4. 'eneruueckas Mmoaudu-
Kalusi MUKPOOPTaHI3MOB

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

Tema S. KynsTuBupoBanue u xpa-
HEHNE MUKPOOPraHu3MoB. Buael
OOMEHHBIX IPOIIECCOB MUKPOOpTa-
HU3MOB U X IPUMEHEHHUE B MPO-
MBILLIEHHOH MUKPOOHOIOTHH

[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 6. OCHOBBI IPOMBILITIEHHOMN
OMOTEXHOJIOTHH

[IpopaboTka u MOBTOPEHKE JIEKIIMOHHOTO MaTepuaja 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 Ne 7. benkoBas nnxeHepus

[IpopaboTka 1 MOBTOPEHHE JIEKIIMOHHOTO MaTepuaia u
MaTepuaia yaeOHUKOB 1 yueOHbix mocoduii [1Koc-1.1;
IIKoc-1.2; T1IKoc-1.3; ITKoc-1.4; ITKoc-3.1; [IKoc-3.2

Tema 8. Dxooruueckas OUOTEXHO-
JIOTUA

[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 9. MukpoOuonoruyeckast
OMOTEXHOJIOTHSA U KYJbTHBHPOBA-
HUE KJIETOK *KMBOTHBIX U PACTEHUH.

[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

10

Tema 10. buokoHnsepcus pactu-
TEJIBHOTO CHIPBSI K OTXOZIOB C\X
NPOU3BOJICTBA.

[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

Pa3zgen 3 «IKk00HOTEXHOJIOTHYECKHE ANbTEPHATHBDI B CEJIbCKOM X03SIHCTBE».

11

Tema 11. CenbckoOX03AHCTBEHHAS
OUOTEXHOJIOTUSL

[IpopaboTka u MOBTOPEHHE JIEKIIMOHHOTO MaTepuaia u
MaTepuaia yaeOHUKOB U yueOHbix mocoduiti [TKoc-1.1;
ITKoc-1.2; T1IKoc-1.3; TIKoc-1.4; ITKoc-3.1; I1IKoc-3.2

12

Tema 12. ITony4yenue a3oTpukcu-
pyromux OakTepHUaIbHBIX Tpenapa-
TOB U NPENapaToB MUKPOOPTaHU3-
MOB IIPOTUB BPEIUTENEH CENbCKO-
XO34MCTBEHHBIX KYJIbTYp PACTCHUN

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

13

Tema 13. buorexHoJIOrHYECKUE Me-
TOAbI OYUCTKHU U Jerpagaliu TOK-

IIpopaboTka 1 MOBTOpEHHE JEKIIMOHHOTO MaTepuaia u
MaTepuaia yieOHUKOB 1 yueOHbix mocoduii [TKoc-1.1;
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Ne IlepeyeHb paccMaTpuBaeMbIX BONIPOCOB AJISA
Tema u popma 3anaTHS
n/n CAMOCTOSITEJILHOTO H3YUeHHUsI

CUKAHTOB ITKoc-1.2; TIKoc-1.3; TIKoc-1.4; ITKoc-3.1; [1IKoc-3.2

Tema 14. buoreorexHoJIOrus Me-
[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

14 tasos. [loBpexaenus Mmukpoopra-
HU3MaM U METaJUIOB U CIIOCOOBI UX

3aIUTHI.

5. O0pa3oBare/ibHbIC TEXHOJIOTHH

Tabnuia 6
IIpumeHeHNe aKTHBHBIX H HHTEPAKTHBHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIA

o HanmeHoBaHHEe HCIIOJIB3YEMbIX
/' Ne pazaena u Tembl AKTHUBHBIX H HHTEPAKTHBHBIX
i 00pa30BaTEJIbHBIX TEXHOJIOTHIA
BBenenne
Beenenue Tema 1. Beenenue B
OMOTEXHOJIOTHIO MAKPOOHBIX
MPOU3BOJACTB. MECTO MPOMBILI-
| JIEHHOH MUKPOOMOJIOTUH B CH- Cp HNHpopManmoHHO-KOMMyHUKALIMOHHAS
CTEME €CTECTBEHHBIX HayK. Hc- TEXHOJIOTHSI.
TOPUYECKANA OYEPK PA3BUTHS
IPOMBILIEHHOH MUKPOOMOIOTHH
B HAILIEl CTpaHe
Tema 2. OCHOBHBIEC HANIPABIIECHUS
) COBPEMEHHOM OMOTEXHOJIOTUH U Cp HHpopManrnoHHO-KOMMyHUKALIMOHHAS
BO3MOKHOCTH MX ITPAKTUYECKOTO TEXHOJIOTHSI.
NPUMEHEHUS

Paznen 1. «MoJiekyJasipHO-TeHETHYECKHE OCHOBBI CEEKIINH MPAKTHIECKH BaXK-
HBIX /151 CeJIbCKOT0 X0351iicTBA M OMOTEXHOJIOTHH MHKPOOPTaHU3MOB.

Tema 3. Cenekuust MUKpoOpra-
HU3MOB - TPOAYLICHTOB MPAKTH-
YeCKH BAKHBIX BeIIeCTB. Mc-
3 MOJIb30BaHUE METOA0B reHetuue- | CP
CKOW MHXKCHEPHUM JJTS TTOJTyYCHUS
MPAKTUYECCKHA BAKHBIX IITAMMOB

HNHupopManmoHHO-KOMMyHUKALIMOHHAS
TEXHOJIOTHSI.

MUKDPOOPraHU3MOB.
4 Tema Ne 4. ['eneTrueckas MOIH- CPp HNHupopManrnoHHO-KOMMyHUKAIIMOHHAS
(puKanust MUKPOOPraHU3MOB TEXHOJIOT .
5 Tema 5. KynsruBupoBanue u | CP | MHpOpMalMOHHO-KOMMYyHUKAlMOHHAS
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HaumenoBaHue HCHOJ/IB3YEMbIX

J\j‘g Ne paszjaena u TemMbl AKTHBHBIX H HHTEPAKTHBHBIX
i 00pa30BaTEIbHBIX TEXHOJIOTHIA
XPAHCHUE MUKPOOPraHU3MOB. TEXHOJIOTHSI.
Bubsl 0OMEHHBIX TPOLIECCOB
MHUKPOOPTraHU3MOB U WX TTPUME-
HEHHUE B MPOMBIIIIEHHOW MUKPO-
ouogorun
6 Tema 6. OCHOBBI MPOMBIIIJICH- Cp HudopmanmoHHO-KOMMyHUKAITMOHHAS
HOI OMOTEXHOJIOTUH TEXHOJIOTHSI.

HNHpopManmOHHO-KOMMYHHUKALMOHHAS
7 | Tema Ne 7. benkosas unxenepus | CP dopan Y B

TEXHOJIOTHSI.
g Tema 8. Dkonoruueckast OMoTEX- Cp HHpopManimoHHO-KOMMyHHKAIIMOHHAS
HOJIOTUS TEXHOJIOTHSI.

Tema 9. MukpoOuonoruyeckas
OMOTEXHOJIOTHS U KYJIbTUBHPO- Cp HudopmannoHHO-KOMMyHUKAITMOHHAS
BaHWE KJICTOK KUBOTHBIX U pac- TEXHOJIOTHSI.

TEHUM.

Tema 10. buokonsepcus pacTu-

HadopmMannoHHO-KOMMYHUKAITMOHHAS
10 TEIBHOrO ChIPhs U 0TX0/0B ¢\x | CP gD Y

TEXHOJIOTHSI.
IPOU3BOJICTBA.
Paznen 3 «IK0OMOTEXHOJOTHYECKHE AIbTEPHATHBBI B CEJILCKOM XO03S1iiCTBEY.
" Tema 11. CenbCKOX035HCTBEH- Cp HHpopManrnoHHO-KOMMyHUKALIMOHHAS
Hast OMOTEXHOJIOTHS TEXHOJIOTHSI.

Tema 12. [Tonyuenue a3oruk-
CUPYIOLIMX OaKTepUaIbHBIX MPe-
N1apaToB U NPenapaTos MAKPOOp- | HHpopManrnoHHO-KOMMyHUKALIMOHHAS

TaHW3MOB MMPOTHUB BPEAUTENEH TEXHOJIOTHSI.
CEJIbCKOXO03SHCTBEHHBIX KYJIBTYP
pacTeHuit

12

Tema 13. buotexHomornueckue
13 METOJIbI OUUCTKHU 1 aerpanamuu | CP
TOKCUKAHTOB

HNHpopManrmoHHO-KOMMyHUKALIMOHHAS
TEXHOJIOTHSI.

Tema 14. buoreorexHoJjiorus me-
TALI0B. [[OBpEKIEHUS MUKPOOD- Cp HHpopManmoHHO-KOMMyHUKAIIMOHHAS
raHu3MaM ¥ METAJIJIOB U CIIOCOOBI TEXHOJIOTHAL.

UX 3aIUThHI.

14
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6. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH U NMPOMEKYT3a04HAS aTTECTALMA 110
uroram ocsoenust Aucuumindbl b1.B.01.07 «OcHOBBbI MEKPOOHOI
OMOTEeXHOJIOTHI»

6.1. TunoBbIe KOHTPOJIbHBIC 3aJAHUA WM HHBIE MATEPUAJIbI, HEOOX0AMMBbIE 1JIs1
OLICHKH 3HAHMI1, YMEHHIi 1 HABBIKOB M (HJIH) ONbITA AESITEJIbHOCTH

Bonpocel k ko1okBHYyMY «McTOpHS pa3BUTHS, COBPEMEHHbIE TOCTHKECHUSI

OMOTEXHOJIOT U
1. Uro takoe OuorexHonorus? Ha3oBUTE M OXapakTepU3yiTe OCHOBHBIE STallbl
pa3BUTHSI OMOTEXHOJIOTHH.
2. B kakux oTpacisx HapOAHOTO XO3iHCTBA MPUMEHSIOTCS JOCTHKCHHS OMOTEX-
HOJIOTHH?
3. HazoBuTe OCHOBHBIE LIENH U 33124l OMOTEXHOJIOTHH.
4. Kakune Metoapl OMOTEXHOJIOTUU HCIONB3YOTCS B YKUBOTHOBOJICTBE, PACTEHUE-
BOJACTBE?
5. Kakune oTkpeITHS, CACTaHHBIE B 00aCTH OMOTEXHOIOTHH, CIOCOOCTBOBAIIN €€
JaNbHEHIIICH HHTCHCUpUKan?
6. KaxoBa posib OMOTEXHONIOIMH B MHTEHCU(PMKALMKY >KHBOTHOBOICTBA?
7. Kakne (epMeHTBI MCMONB3YIOT sl KOAryJsiuu OEJIKOB MPU WU3TOTOBICHHUH
ceipa?
8. Kakne MoHOCaxapuabl BXOAAT B COCTaB MHBEPTA?
9. Kakne aMMHOKHMCIIOTBI BXOJAT B COCTaB acnaprara’?

10. Ha3oBuTE OCHOBHBIE TULIEBBIE KUCIOTHI.
11.  Onuumre cnocod noay4eHust Apoxoken Saccharomyces cerevisiae.
12.  Kakwue mrammbl IPONGKENA UCTIONB3YOTCS B TMBOBAPEHUN?
13.  Ha30BUTE OCHOBHBIE MYTH YJIyYIIEHUS OWMOJIOTMYECKOM MUTATENBHOM LEHHO-
CTH KOPMOBBIX OE€JIKOB.
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 UCTIOJB3YOTCS B HACTOSIIEE
18.  Bpems?
19. B 4eM cocTosAT 0COOEHHOCTH OMOTEXHOJIOTHNA MOJYYEHUS KOPMOBBIX JTUMUI-
HBIX ITpenaparoB?
KomnoxkBuym.

«MuKpoOHbBIe Mpouecchl Aerpagauud OPraHu4ecKux NoJJIITAHTOBY.

1.  HazoBute 001mmMEe NOKA3aTENN 3arPsI3HEHHOCTH CTOYHBIX BO/I.
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2. Kakume cnocoObl ompeAcneHusi OPraHMYECKWX BEINECTB B CTOYHBIX BOJAX
HanOoJIee IUPOKO NCHONB3YIOTCA? J[aliTe MX XapaKTEPUCTHUKY.

3. B 4em COCTOAT MPEUMYINECTBA W HENOCTATKM OMOXMMHYECKHX CHOCOOOB
OYUCTKH CTOYHBIX BOJ?

4. HazoBute u oxapaktepusyiiTe rpynmnsl a3poOHBIX MPOLECCOB OMOOUMCTKH.

5. Yro npeacrasisieT coO0il aKTUBHBIN 11?7

6. B 4yem npenMymiecTBa U HEAOCTATKU MEPEPAOOTKM OTXOAOB C MOMOLIBIO aK-
TUBHOTO WJj1a?

7. Kakue kimaccsl npoCTERIMX BCTPEYAKOTCS B AKTUBHOM WIIE?

8. Uro nokazeiBacT KO3(pPUIMEHT MPOTO30iiHOCTH Kp?

9. HazoBute BUABI a3pOTEHKOB.

10. B 4eM COCTOWT MPUHLMIT KIICEBAOCIKKEHHOTO CIIOS ?

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 pa3okKeHUE (KUCIas U METAHOBAS CTAIUU MPoIecca OPOKEHMUS).
®da3bl METAHOBOTO OPOKEHHSI.

18.  H3BneyeHue MONE3HBIX BEMIECTB (M3 BOJBI, OTXOAOB CEIbCKOXO3SMCTBEHHOTO
IPOU3BOJCTBA. )

19.  BrOOYMCTKA ra30BO3AYIIHBIX BEIOPOCOB.

20. BHOTEXHONOrMMU U MOJYYEHHUE METAIIIOB.

21. bakrepuanbHOE BBILLETAYUBAHUE.

22.  OO0oralleHue pya U KOHIEHTPATOB. brosHepreTrka.

23. Kcenobuotuku u ux onoaerpananus. buopemeauarusi.

TecToBbIC 3aKaHUSI
OCHOBBI OMOTEXHOJIOT UM
1. Hauano nmociienactepoBCKOro Mepro/ia B pa3BUTHH OUOTEXHOJIOTUU OTHOCAT K
1)1941r.
2) 1866 1.
3)1975r.
4) 1982 r.
2. OTKpbUT MUKPOOPTaHU3MbI U BBEJ MOHATHE OMO00BEKTA
1) . Yorcon
2) ®. Kpuk
3) @. Cenrep
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4) JI. Ilactep

3. Ilepnog aHTUOMOTUKOB B Pa3BUTUU OMOTEXHOJIOTUU 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. Pa3zpaboTka TEXHOIOTMH PEKOMOMHAHTHBIX JHK OTHOCUTCS K IEPUOAY PA3BUTHS
OMOTEXHOJIOTHH

1) anTHOMOTHKOB

2) 1onacTepOBCKOMY

3) moCNenacTepoOBCKOMY

4) ynpapsieMoro OMOCUHTE3A

6. [Tonydenue xae00MeKapHBIX U MUBHBIX APOKKEH OTHOCUTCS K MEPUOY PA3BUTHS
OMOTEXHOJIOTHH

1) nonmacrepoBcKOMy

2) MOCIENnacTePOBCKOMY

3) aHTHOMOTHKOB

4) ynpapsieMoro OMOCUHTE3A

5) HOBO# M HOBEHIEH OMOTEXHOIOTHH

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

1) nomacrepoBckoMy

2) MOCIENnacTePOBCKOMY

3) aHTHOMOTHKOB

4) ynpapsieMoro OMOCUHTE3A

5) HOBO# M HOBEHIEH OMOTEXHOIOTHH

8. Hcnomnb30BaHKe MOJIOYHOKHUCIIOTO OPOKEHHS TPU NEPEPAOOTKE MOJIOKA OTHOCUTCS
K IEPUOJY pa3BUTHsI OMOTEXHOJOTUH

1) nonmacrepoBcKOMy

2) MOCIENnacTePOBCKOMY

3) aHTMOMOTHKOB

4) ynpapsieMoro OMOCUHTE3A

5) HOBO# M HOBEHIEH OMOTEXHOIOTHH

9. Ilepnop pa3BUTHs MPOU3BOJCTBA BUTAMUHOB

1) nonmacTepoBCKOMY
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2) MOCIENnacTePOBCKOMY

3) HOBO# ¥ HOBEHINEH OMOTEXHOIOTUI

4) ynpasJ/isieM0Oro OHOCHHTE3a

10. ITpon3BOACTBO 3TaHOJIA OTHOCUTCS K TIEPUOAY Pa3BUTHS OMOTEXHOJIOTUI

1) nonmacTepoBCKOMY

2) mocJIenacTePOBCKOMY

3) aHTHOMOTHKOB

4) ynpapsieMoro OMOCUHTE3A

5) HOBO# M HOBEHIEH OMOTEXHOIOTHH

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

1) ynpaBnsieMoro GMOCHHTE3A

2) 1onacTepOBCKOMY

3) mocIenacTePpoOBCKOMY

4) aHTUOMOTHKOB

12. KynbTUBUPOBAHUE KIIETOK U TKAHEH pacTEeHHit OTHOCUTCS K IEPUOY PA3BUTHSI
OMOTEXHOJIOTHH

1) HOBO# ¥ HOBEHINEH OMOTEXHOIOTUI

2) 1onacTepOBCKOMY

3) moCNenacTepoOBCKOMY

4) aHTHOMOTUKOB

13. TlonyueHre BUPYCHBIX BaKIIMH OTHOCHUTCS K TIEPUOY PA3BUTHS OMOTEXHOJOTHU
1) nonmacTepoBCKOMY

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 BUTAMUHOB OTHOCUTCS K MIEPUOY 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
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1) ynpasasiemoro 0mocunTesa
2) 1onacTepOBCKOMY
3) moCNenacTepoOBCKOMY
4) aHTUOMOTHKOB
17. IIpOMBIIIIIEHHOE UCTIOJIb30BAHUE
HNMMOOMIM30BaHHbBIX (PEPMEHTOB U KJIIETOK OTHOCHTCS K IEPUOY PA3BUTHSI OMOTEX-
HOJIOTUHU
1) ynpasasiemoro 0mocunTesa
2) 1onacTepOBCKOMY
3) moCNenacTepoOBCKOMY
4) aHTUOMOTHKOB
18. IIpon3BOACTBO aMMHOKHCIIOT € MCMOJIB30BAHUEM MUKPOOHBIX MYTAHTOB OTHO-
CUTCS K MIEPUOY PA3BUTHS OMOTEXHOJIOTHH
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
5) HOBO# ¥ HOBEHIIEH 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 gpucuuniune 61.B.01.07 «OcHoBBI MUKPOOHOIT GHOTEXHO-
JIOTHI
1. PaGouas TteTpaab i mpakTUYeCKUX 3aHsATUH 1o mucuuniauHe b1.B.01.07
«OCcHOBbI MUKpOOHOW Omotexnonorum». M.. LleHTp omepatuBHON nonurpaduu
PI'AY-MCXA umenu K A. Tumupssesa, 2025.

Pabouasi TeTpaap SBISETCS HOBBIM BHIOM Y4E€OHO-METOAMYECKOTO MOCOOHSL.
[Tocobue conep>kuT HEOOXOAMMBIE MaTEpHAlIbl 10 U3YYEHUIO METOJAOB MUKPOOHOIO-
TMYECKUX HccaenoBaHnid. Paboyas TeTpaab COCTAaBIIEHA B COOTBETCTBHH C MPOrpaMm-
Mot quctmmmHbl 51.B.01.07 «OcHOBBI MUKpOOHOW OvoTexHOMOTHM». YacTh 3aa-
HUIl 1aHa B BUAC HEMBIX TAONHIl U CXEM, TO3BOJISIOMIMX OOECIEUUTh MPOrPAMMUPO-
BaHHBIA KOHTPOJIb 32 YCBOCHMEM Marepuana. Kpome Toro, pabodyro TeTpaap CTyIEH-
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Thl MOTYT HCIOJIb30BaTh B KAYECTBE TEPMUHOJOTMUECKOTO cloBaps. B mocobue BKto-
YEHbI BOMPOCHI CAMOKOHTPOJIs. Pabouas TeTpaas npeaHa3HaueHa ajsl CTyACHTOB, 00y-
HAKOUXCs N0 HanpaBiaeHU0 noarotoBku 19.03.01 «buotexnomorus

Kpurepun ouennBanusi paéoyeii Terpagu no JUCHHIJIMHE.
v' Ha «otnmuHO» OlieHHBaeTCs padoTa, eciu: padoTa BBINOJNHEHA B 3aJaHHOC
BpEMSI, CAMOCTOSITENIbHO, € COOMIOJEHUEM TMOCIIEI0BATEIbHOCTHA, KAYECTBEHHO W
TBOPYECKHU, CTYACHT MPABUJILHO BBIMOJIHUJ BCE YCIIOBUSA 3aAaHus, 03 OMMOOK U UC-
[TPaBJICHUN.
v' Ha «x0opoimo» OIeHHBacTCs padoTa, ecir: paboTa BBIIOIHEHA C COONIOCHIEM
NOCTIEA0BATENBHOCTH, PU BBIMOJIHEHUN OTIECIBHBIX YCIOBUH AOMYIIEHBI HEOOIBIINE
OTKJIOHCHHSI, €CJIA CTYACHT JONYCTWJI HECYLICCTBECHHBIC OIMIMOKY WM CACTAaHbI B Pa-
00TE UCIPaBJICHHUSI.
v OrieHKa «yJIOBJICTBOPUTEIIBHOY» BBHICTABISETCS, €CIH: padoTa BHIMONHEHA B 3a-
JAHHOE BPEMsl, CAMOCTOSITENIBHO, HO OTACIbHBIC YCIOBHS 3aJaHUsS BBITOJHEHBI C
ommOKaMu; padoTa BBITOJHEHA HEOPEKHO WUITH HE 3aKOHYEHA B CPOK.
v' OleHKa «HEYJIOBICTBOPHUTEIBHO)» BBICTABISCTCSA, €CITH. CTYACHT CaMOCTOs-
TEJBHO HE CIPABWIICS C YCIOBUSIMH 3aJaHMs, MOCICA0BATEIbHOCTD BBITIOJHEHMS 3a-
JaHWsI HAPYLICHA, TIPYA BBITOJHEHUM YCIOBHIA 3aJaHus AONYIIEHBI OOMBIINE OTKIIO-
HEHMs, paboTa opopmiIeHa HEOPEKHO U UMEET HE3aBEPIUEHHBINA BUA, CTYIEHT TOJb-
KO MMEET OYEHb CJIa00€ MPEACTABICHUE O TUCUUILUIMHE U HEJTOCTATOYHO, UM BOOO-
1IC HE OCBOWJI YMEHUS MPU PEIIECHUH 3aaHUS.

6.2 IIpumepHblii nepeveHs BONPOCOB K 3a4eTy no aAucuuniaude 51.B.01.07
«OCHOBBI MUKPOOHOIT OMOTEXHOJIOTHI

1. MeToasl CeNeKIMH MEKPOOPIaHU3MOB, UCTIOJIB3YEMBIX B CEJIbCKOM XO3SIHCTBE.
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 CBOOOIHOKUBYIINX, ACCOLMATHB-
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, MOJTyYEHUE PA3IMYHBIX MPOIYKTOB IS
CEJIbCKOTrO XO03SIMCTBA M MPOMBILIJIEHHOCTH.

9. MexaHu3M TOKCUYECKOTrO AEHCTBUS TOKCHHOB OAaKTEpUil HA BPEAHBIE HACEKO-
MBIE.

34



10. Haubonee akTHBHBIE MUKPOOPraHU3MBbI, OCYIECTBRISIOMNE OUOACTPATALIUIO
KCEHOOMOTHUKOB.

11. Merabonuueckue myTu OMOAErpaiallid KCeHOOMOTUKOB, CO3JJAHHBIC T€HHO-
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.
OOforameHne pacTUTENbHBIX KOPMOB MUKPOOHBIM OEJIKOM.

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

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

16. IIpvMEHEHHE HOBBIX HCTOUHUKOB OMOSHEPTUH, MOy YCHHBIX HA OCHOBE MUK-
POOMOTIOrMYECKOr0 CHHTE3a U MOACIMPOBAHHBIX (DOTOCHHTETHYECKUX MPOLIECCOB.
17. buokoHBepcus OMoMaccel B Ouoras.

18.  BHOTEXHOJIOTHS U OXPaHA OKPYKAKOLICH CPELBL.

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

20. bHOKOHBEpCHs O0TXOAOB PACTCHUEBOACTBA U MUIICBONA TPOMBILIIICHHOCTH.

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.

24.  AHa3poOHbIE cIOCOOBI YTUIIN3ALMHA CTOKOB.

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

26. buoaerpananus KCEHOOMOTHKOB.

27. BepMHUKOMIIOCMPOBAHHME OPraHUYECKUX OTXOAOB.

28.  BHOTEXHOJIIOTHYECKUE METOIbI KOHCEPBUPOBAHUS M XPAHECHUS KOPMOB.

29.  lTlosrydyeHne NPOTEMHOBBIX MUKPOOMOIIOTUYECKUX KOHLIEHTPATOB B (DEPMEHTE-
pax ¥ MX UCMOIb30BAHUE B 300TEXHOJIOTHH.

30.  OCHOBHBIE HANMPABJIECHUS COBPEMEHHON OMOTEXHOJIOTHNA, MUPOBBIE W POCCHIA-
CKHME LEHTPHBI CENBCKOXO03HCTBEHHOH OMOTEXHOIOTHH.

31. TexHomorus METAHOBOTO OPOKEHHUSI TP YTHIIA3ALMHA OTXOA0B KUBOTHOBOI-
CTBA.

32,  MukpoOHOIOTHYECKHE MPOLIECCHI, TPOUCXOAAIINE TPH KOMIIOCTUPOBAHUH OP-
TAaHUYECKUX OTXOIOB.
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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. 3HaHUd CTYIEHTA OTJIMYAKOTCA TITyOUHOM U COAEPIKATENBHOCTBIO, UM IACTCS MOJI-
HBI HCUEPIBIBAIOILMI OTBET, KAK HA OCHOBHBIE BOIIPOCHI, TAK U HA JIOMOJHHUTEIb-
HBIE:

. CTYACHT JIOTUYHO M MOCJIEN0BATEIbHO PACKPHIBAET BOMPOCHI, MPEATIOKEHHBIE B
ounere;

. CTYCHT U3JIaracT OTBEThl YBEPEHHO, OCMBICJIEHHO U SICHO;

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

METOJ0B OPraHM3au NpPoLECca UCCIEA0BAHNS B IICUXOJIOTHH.
CTyeHTy 3a4€T MO JUCHUIUIMHE HE CTABUTCS, €CIIH:

1. 3HaHUS CTYJICHTA HE OTJINYAIOTCS MITYOMHOM M COACPKATEIbHOCTBIO, UM HE J1a-
€TCs MOJTHBIN UCUYEPIIBIBAIOIINNA OTBET, KAK HA OCHOBHBIE BOMPOCHI, TAK M HA JIOTOJI-

HUTEJILHEIE:
. CTY/ICHT M3JIaracT OTBETHI HEYBEPEHHO, MaTepHall HEOCMBICIICH;

. oOHapy>KE€HO HE3HAHHE WIIM HETIOHUMAHUE CTYICHTOM KOHTPOJIBHBIX BOIPO-
COB;

. JONYCKArOTCS CYIIECTBEHHBIC OMMUOKH TTPH U3JI0KEHUH OTBETOB Ha BOITPOCHI,

KOTOPBIE CTYJIEHT HE MOKET UCITPABUTH CAMOCTOSTENBHO.
7. Y4eOHO-MeTOoAn4YeCKOe U HH(POPMAIHOHHOE 00eCTIeYeHNEe TUCHHILUIHHBI
7.1 OcHoBHas1 IUTEpPaTypa

1. buotexHonorus : y4eOHMK W TPAKTHKYM Ui BY30B/ TMOJ peAaKLMEH
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 : anekTpoHHbI // OOpazoBatenbHas miargopma FOpaiit [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 :
anekTpoHHbii  //  OOpasoBarenvHas tiargopma HOpaiit [calit] — URL:

https://urait.ru/bcode/494460

3. Antunona, JI. B. OCHOBBI OMOTEXHOJOTUH MEPEPAOOTKH CEIBLCKOXO03HCTBEH-
HOM  mpoaykuuu:  y4eOHoe  mocobue  ans  By3oB/  JI. B. AHTUNORA,
O. I J/IBopsHuHOBA ;, IO HAY4YHOU peaakuuei JI. B. AHTUNIOBON. — 2-¢ u3., nepe-
pal. u non. — Mocksa : MznarensctBo FOpaiit, 2022. — 204 ¢. — (Boicmee oOpa-
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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
Uit cpeaHero npodeccuonanbHoro odpaszosanus / O. H. Ueunna. — 3-¢ uzj., nepe-
pad. m mon. — Mocksa : UznarensctBo FOpaiit, 2022. — 266 ¢. — (IIpodeccuno-
HajbHOE oOpazoBaHue). — ISBN 978-5-534-14275-4. — TeKCT : 3NEKTPOHHBIN //
Oo6pazoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.tu/bcode/494504

5. Opranu3zaiusi OMOTEXHOJIOTMYECKOr0 MPOU3BOJACTBA: y4eOHOE mocodue yis
By30B / A. A. KpacHomtaHoBa [u Ap.] ; moa penakiuueit A. A. KpacHomTaHoBOH. —
Mocksa : UznatensctBo HOpaiit, 2022. — 170 ¢. — (Bbicmiee oOpazoBaHue). —
ISBN 978-5-534-13029-4. — Tekcr : anekTpoHHbIi // OOpa3oBaTenbHas miaTdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/496541

7.2 JIONOJIHUTEJILHAS JINTEPATYPa

1. AptroxoBa, C. 1. BHOTEXHONOTHs ¥ MOJEKYJIIpHas OMONOrUs: MPOOHOTHKH,
npeOnOTHKH, MeTa0MOTHKH : yueOHOoe nmocodue / C. Y. Aptroxosa, O. B. Koznoea. —
Kemeporo : KemI['VY, 2019. — 224 ¢. — ISBN 978-5-8353-2548-1. — Tekcr : anek-
TPOHHBINA //  Jlamb .  310eKTpoHHO-OMOmmoTeunas  cucrema. —  URL:
https://e.lanbook.com/book/135187

2. Bupyconorus u 6uorexnonorus : yueOnuk / P. B. benoycosa, E. Y. Spsiruna,
H. B. Tperbskosa [u ap.]. — 3-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. —
220 c¢. — ISBN 978-5-8114-2266-1. — TekcT : 3neKTpOoHHBIH // JIaHb : 31EKTPOHHO-
oubnmoreunas cuctema. — URL: https://e.lanbook.com/book/212738

3. I'pszera, B. K. OcHoBBbI OMoTexHOOTMA : yueOHoe nocodue / B. U. I'pszera.
— Ilensa : [I'AY, 2022. — 217 ¢. — TeKCT : 37eKTPOHHBIN // JIaHb : 3JIIEKTPOHHO-
oubnmuoteunas cucremMa. — URL: https://e. lanbook.com/book/261539

4. Ctpenpuuk, H. B. HayuyHble OCHOBBI MUKPOOHOTO CHHTE3a : y4eOHOE mocoOue
/ H. B. Crpenbunik. — Omck : Omckuit 'AY, 2021. — 73 ¢. — ISBN 978-5-89764-
931-0. — Tekcrt : anekTpoHHbIH // JIaHp : 3NEKTPOHHO-OMOMMOTEYHAsT CUCTEMA. —
URL: https://e.lanbook.com/book/197786

7.3 Meroanyeckue yKa3aHusi, PEKOMEHIAUHNHU U APYTHe MATEPHAJIbI K 3AHSITUSIM

1. Ilpw nmpoBeneHUU MPAKTUYECKUX PAadOT HEOOXOAUMO CTPOro cOOM0AaTh MTPABHIIA
TEXHUKN O€30MaCHOCTH MpU PadoTe B MUKPOOMOIOTMYECKON nabopaTopuu, yka-
3aHMS MPENoJaBaTesicii U TabopaHTOB Kadeaphl.

2. Pabouas Tetpaap Ans 1abOPATOPHBIX W MPAKTUUYECKHUX 3aHATUN MO AUCLUUIUIMHE
«OCcHOBBI MUKPOOHO# OuotexHonoruny. M.: LleHTp onepartuBHOM mosmrpadun
PI'AY-MCXA umenu K. A. Tumupsszesa, 2016.

3. CII 1.3.2322-08 be3onacHoCcTh pabOThl ¢ MUKpPOOPraHuaMamu 3 - 4 rpymnn naro-
TEHHOCTH (OMACHOCTH )

4. OIIOIT BO o 19.03.01 «bruotexHonorus»
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5. YueOnsblii mnan no Hanpaenenuto 19.03.01 «buorexHonorus»

8. Ilepeuens pecypcoB HH(POPMAIHOHHO-TEJICKOMMYHUKALIMOHHOI ceTH
«HTepHeT», HEOOXOAUMBIX IJISI 0CBOCHHS JUCHHUILIHHbBI

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

2. DnexTpoHHO-6MOMMOTeuHas cuctema «3BC 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)
[TonHoTekcToBas 6a3za nanuex ['[OCToB
(http://www.vniiki.ru/catalog/gost.aspx)

8. DOnekrponnslii 6ank kHUT (http://bankknig.com)
9. denepanbhblil nopran «Poccuiickoe oOpazoBanue» (http:/www.edu.ru/)
10.JIuGpycek (http://lib.rus.ec/g/sci_religion)

N R LD =

9 Onucanne MaTepUAIbHO-TEXHHYECKOI 0a3b1, HE00X0AUMOii 1151
OCYIIeCTBJICHUS 00Pa30BATEIBLHOIO MPOLECCa MO AUCHUIINHE

JUTs JIEKIIMOHHOTO Kypca HEOOXOaMMa KOMIBIOTEPHAs TEXHHKA C MYJIbTHME-
IUHAHBEIM 00eceueHnueM.

JIns mpoBeNeHUsT MPAKTUYECKUX 3aHATHI MO AUCHUIIINHE « OCHOBBI MHKPOO-
HOW OMOTEXHOJOrMW» HEOOXOAMMa JTabopaTopHsi, OCHAIEHHAs ra30- U BOJONPOBO-
JOM, BEHTWIsIIKEH, YD-naMnamMu JUisl CTEPUIA3ALMNA MOMEIICHUH, JJAMUHAPAMHA U
MUKPOOMOJIOTUYECKUMHU OOKCaMH, CTEPUIIM3ALIMOHHOW TEXHUKOUM (aBTOKJIABBI, CTE-
PUJIM3aUMOHHBIE IIKA(BI), TEPMOCTATAMH, aHA3POCTATAMH, CBETOBBIMH MHUKPOCKO-
namu, Xxpomarorpadamu, pH-merpamu, meiikepaMu, BOASHBIMH OaHsSIMHU, TECT-
CUCTEMAMU JIJIsl UACHTH(UKALIMA MUKPOOPraHU3MOB, JJAOOPATOPHOM MOCY10M, MOCY-
JOMOEYHOM MalIMHOW, AUCTUIUIATOPOM, XOJOJWIbHUKAMM JUIsl XPAHCHUS KOJUICK-
UM MUKPOOPraHu3MOB U 00pa3loB U HEOOXOIUMBIMHA PEAKTUBAMH ISl TPUTOTOBIIE-
HUS MATATENBHBIX CPEll, HAOOPOM KpacHTENEi, KOMIBIOTEPHAs TEXHUKA C MYJIBTH-
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MeMAHBIM oOecrieueHueM. Kpome 3Toro, HeoOXoauMa KOJIJIEKIUS KYJIBTYP MUKPO-
OPraHU3MOB U KOMITBIOTEPHAS TEXHUKA C MYJIbTUMETUIHHBIM 00ECIIEYCHUEM.

Tabnuia 7

Ceenennsi 00 00eCIE4eHHOCTH CHENUATU3HPOBAHHBIMHY Ay IUTOPHUSIMH,

ka0uHeTramu, Ja00paTOpUsIMHU

HaumMeHOBAHHE CIEHHAIBHBIX TOMe-
IEeHUH U MOMelleHuil AJI1 CAMOCTOS-
TeJIbHOU padoTsl (9 yueOHOro Kopmyca,
Ne228, 229, 231 ayauropun)

OcHameHHOCTD crIeUATBHBIX MOMelleHH i U Mo~
MeIleHHUH 1JIs1 CAMOCTOSATE/IbHOH padoThI**

1

2

Kopm. Ne 9, ayn. 228

1. Muxkpockon JIOMO 4 . (MuB. Ne 553890/16,
WuB. Ne 553890/17, UuB. Ne 553890/18, HUuB. 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, UuB. Ne 558457/41,
WuB. Ne 558457/42, uB. Ne 558457/43).

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

4. Becbl TexHuueckue saekTpoHHble SPU 401
OHAUS 1 wt. (MaB. Ne 35078/3).

5. Mukpobuonorndeckuii mpodooTOOPHUK BO3AYXa
ITY 1B 1 mr. (558453/1).

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

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

8. IlIkad nust xpanenust peaktusos 1 mr. (MHB. Ne
558623/4).

9. Ctynbst 13 wr.

10. Ctonbr 15 mT.
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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,
HuB. Ne uB. Ne UuB. Ne 558457/12, luB. Ne
558457/13, 1uB. Ne 558457/14).

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

4. Mukpobuonoruueckuii mpobooTOOPHUK BO3IyXa
ITY 15 1 wr. (MaB. Ne 558453/1).

5. Bechl Texunueckue anekrporHsie SPU401
OHAUS 1 . (MuB. Ne35078/1).

6. BerrspxHo# mkad 1 mr. (MuB. Ne 558626).
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7. Ika¢ BaHmanOycTOH4YMBBIA 1 1T,

8. MynbTumMeauitHbIi NpoekTop 1 wrT.

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

10. Ctynpsa 13 wT.

11. Cronbr— 17 wir.

bubmiorexa umenu JXKenesHoBa, YUTaIbHBIH

3aln

9.1 My3eiiHble IITAMMBI 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. MeToau4yeckue peKOMEHIAUHH CTYAEHTAM M0 OCBOECHHIO THCIHIIIHHBI

3aHATUS IO TUCHUIIJIMHE TPOBOJATCS B CICHUATIBLHO 000pYA0BaHHOM J1abopa-
Topun. Jljis Aonycka K MPOBEACHUIO MPAKTUYECKOTO 3AHATHS YYAIIMECS JOJKHBI
OBITh 03HAKOMJICHBI C TEXHUKOM O€30MaCHOCTH U MpaBujIaMu padoThl B MUKPOOUOJIO-
ruueckoi maboparopun. Ha Bcex 3aHATHSX CTYIEHTBI 00si3aHbI ObITh B O€NBIX Xaa-
Tax, KOKIABIH MMEET CBOE pabouee MECTO, OCHALICHHOE BCEM HEOOXOIMMBIM IS
IPOBEACHHS JTAOOPATOPHO-MPAKTHYECKOrO 3aHsATus. PaboTa B naboparopun Tpedyer
BHAMAHUS U aKKYpPaTHOCTH. YUYalMecsl MOCE BBIMOIHEHUS PaOOThl, 3aHOCAT IMOJTY-
YEHHBIE PE3YJIbTAThl B pabouyro TeTpaab, O(OPMISIOT UX B COOTBETCTBUMU C MPEIb-
SBJIIEMBIMH TPEOOBAHUSAMHU, MOCIIE YETO 3AUIMINAIOT PA0OTY Y IpenogaBaTes.

CH0XKHOCTh YCBOEHMS MaTepHaa JUCLMILTUHBL 3aKIH0YacTCs B 00JIBIIOM 00b-
eMe HMH(pOpMaIUK, KOTOPYI0 HEOOXOIMMO 3alOMHUHATH (JJATUHCKHUE Ha3BaHWs, (hu-
3UOJIOTUYECKHE OCOOEHHOCTH, PACMPOCTPAHCHHUE B MPUPOJE, MOPQOJIOTHIO U T.1.)
NO3TOMY YCBOCHHE Marepvaiia AUCLMIIMHBL JOKHO MPOUCXOIUTh MOCTENEHHO W
HETPEPLIBHO OT 3aHATHUS K 3aHATHIO. OT U3yUeHUsl CBOMCTB U OCOOEHHOCTEH MHUKPO-
OPraHM3MOB K MIOHUMAHWIO UX POJH B OMOC(EPE M KU3HU YETIOBEKA.
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10.1. Buasi u ¢popmMbl 0TPAGOTKH NPONYLIEHHBIX 3aHATHIA

CTyneHT, mponyCTUBIIMI 3aHATHE, 00s13aH B JIBYXHEIENBbHBII CPOK BO BHE-
YPOYHOE BPEMSI, B COOTBETCTBUU C PACIHCAHUEM OTPAOOTOK, BBIOJHUTE MPOMYILIEH-
Hoe [13. /]yst 3T0ro HeOOXOAMMO CaMOCTOSTENBEHO MPOPAdOTaTh MPOMYLICHHYO TEMY,
orpabotars 13 1 3ammTuTh padoTy y AeKypHOTO npenogasarens. [locie atoro cae-
JaTh COOTBETCTBYIOUIYIO 3alMCh B KYPHAJIE MO YUYETY OTPAOOTaHHBIX 3aHATHIA.

[Tpn HEBO3MOXKHOCTH OTPabOTaTh 3aHATHE B PEKOMEHIYEMBIE 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 odecneueHus 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 JCATEIIBHOCTD, CO31AETCs cpeia 00pa3oBaTENbHOTO OOIIEHUS U pealiu-
3yETCsl MPUHLUIT OOPATHOM CBS3H.

12 Oco0eHHOCTH peau3anuy JUCHUIJINHBI 1JIS HHBAJHAOB U JINI C
OrPaHUYECHHBIMH BO3MOKHOCTSIMH 310POBbSI

[Tpodeccopcko-neaarornueckuii cocTaB 3HAKOMUTCS ¢ TICUXOJIOTO(PHU3HONI0TH-
YECKMMHU OCOOCHHOCTSIMM OOYYarOIIUXCsl HHBAIMIOB UM JIML C OTPAHMYEHHBIMUA BO3-
MO>KHOCTSIMHM 3/I0POBbSl, HHIAMBUAAYAIbHBIMA MPOrpaMMaMu peaOuanTalid MHBAJIH-
n0B (mpu Hanmuumu). [Ipy HEOOXOAMMOCTH OCYHIECTBIISIETCS AOMOJHUATEIbHAS MO/~
JEepKKa MPENoJaBaHusl MCUXOIOraMH, COLUAIBHBIMU PAOOTHUKAMM, MPOLIEIIIAMHA
NOJTOTOBKY ACCHCTEHTaMH.

B cooTBeTCTBMM ¢ METONMYECKMMHM peKkOMeHAauussMu MuHoOpHayku PO B
Kypce MpeanosiaracTcs UCHOab30BaTh COLUAIBHO-AKTUBHBIE U PE(PICKCUBHBIE METO-
Ibl OOYUYEHH S, TEXHOJOTAN COLMOKYJIbTYPHON peabHIIMTALMK € LETbI OKa3aHMsl MO-
MOILM B YCTAHOBJICHUM MOJIHOLEHHBIX MEKITMYHOCTHBIX OTHOLICHHAN C IPYTUMU CTY-
JEHTAMH, CO3JaHUM KOM(OPTHOrO MCUXOJIOTMYECKOr0 KiIMMara B CTYJIEHYECKON
rpynne. [logbop u pazpaboTka y4eOHBIX MaTEpUalioB MPOU3BOATCS C YYETOM
NPEIOCTABIICHUSI MaTepUaiia B PA3IMUHBIX (PopMax: ayIuanbHON, BU3yaJbHOM, C HC-
NOJIb30BAHUEM CMECLMATBHBIX TEXHUYECKUX CPEICTB U MHPOPMAILTMOHHBIX CUCTEM.

CornacHo TpeOOBaHMSAM, YCTAaHOBIEHHBIM MUHOOpHaykn Poccnn K mopsaky
peanu3anmu 00pa30BATENIbHON ACITENPHOCTH B OTHOLIEHWM WHBAIMIOB W JIALL C
OB3, HE00X0IUMO UMETH B BU]TY, UTO:

42



1. MHBAUABL U Jinna ¢ OB3 no 3peHUI0 UMEKOT NPABO MPUCYTCTBO-

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

00X0IMMYI0 MOMOIIIb;

2. MHBAMABL U A ¢ OB3 1o ciayxy MMEKT NpaBo HAa UCIOJIb30Ba-

HUE 3BYKOYCUJIMBAIOLICH anmaparypsl.

[Tpu npoBeacHUM TPOMEKYTOUYHOM aTTeCTallMi MO AUCHMILIMHE 00eCreUYrBa-
€TCs1 COOJTIOJIEHUE CIIEAYIOIUX 00X TPEOOBAHMIA:

o NPOBEJCHUE AaTTECTAlMKM JJisi WHBAJIMIOB B OJHOW ayIWTOPUHU

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

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

TOYHOM aTTECTalUH,

J NPUCYTCTBUE B ayJUTOPHM ACCUCTEHTA (ACCUCTEHTOB), OKA3bIBa-

IOLIET0 OOYyYarOMIMMCsT MHBAIMAAM HEOOXOAMMYK0 TEXHHUUYECKYHO MOMOIIbL 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 ayIUTOPUH, TYAIETHBIE U IPYTHE OMEIIEHUS, A TaK-

YK€ X TPEOBIBAHNS B YKA3aHHBIX MOMEIICHUSX.

[To MUCBMEHHOMY 3asIBJICHHIO OOYYArOIIETOCS WHBATUAA MPOJOJKUTETBHOCTD
NPOXOXKACHUS MCHBITAHUS MPOMEKYTOUHOW aTTecTaumu (3a4era.) OOyqaroImMCs
WHBAIUJIOM MOKET OBITh YBEIMYEHA MO OTHOIIEHHIO K YCTAHOBJICHHON MPOIOIIKH-
TEIBHOCTH €70 CIAYH:

o NPOJOKMTENBHOCTh COAYA HCIBITAHUS, MPOBOJUMOrO B IMHChH-

MEHHO# (opMe, - He Oonee ueM Ha 90 MUHYT;

o NPOJOKMTENBHOCTD MOATOTOBKM 00YYaroIerocsi K OTBETY, MPO-

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

B 3aBHCHMOCTH OT MHAMBHIYaNbHBIX OCOOEHHOCTEH, oOy4varommxcs ¢ OB3
YHUBEPCHTET 00ECNIEYNBACT BBITOJHEHUE CICAYIOINX TPEOOBAHUN MTPHU MPOBEACHAN
aTTeCTaluu:

a. JUTS CHETIBIX:
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 3aJaHKsl BBIMOIHSOTCS O00yvYaronmMucs Ha Oymare
penbe(pHO-TOYeUHBIM pu(pTOM bpaiins uianm Ha KOMOBIOTEPE CO CIIEHUATA3ZH-
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POBAHHBIM IPOTPAMMHBIM O0ECTIEUEHUEM TS CIIEMBIX, JIMOO HAJAUKTOBBIBAKOT-

Csl ACCHCTEHTY,

o Py HEOOXOAUMOCTH OOYYAFOIIMMCS TPEIOCTABISAETCS KOMILIEKT
NUCHbMEHHBIX MPUHAIIEKHOCTEH U OyMara JUisi TUChbMa PENbe(PHO-TOUCUHBIM
mpudrom bpailis, KOMIOBIOTEp €O CHCHHATM3UPOBAHHBIM MPOrPAMMHBIM
o0ecreueHUEM IS CIICTIBIX,

b. g cmaboBUAAILINX:

o 3alaHus W WHBIE Marepualibl Ul CAAaud 3adeTra O(hOpPMIISIOTCS
YBEJIUUYEHHBIM HIPUPTOM;

o o0ecneynBacTCsl MHIMBUAYAIBHOEC PAaBHOMEPHOE OCBELICHUE HE
MeHee 300 Jrokc;

o npv HEOOXOAMMOCTH OOYYArOUIMMCS MPEAOCTABISETCS YBEINYN-
BAKOILIEE YCTPOWCTBO, JOMYCKAETCS  MCIOJIB30BAHUE  YBEIMUYMBAIOLIMX
YCTPOMCTB, UMEKOIINXCS Y 00YUYarOMIMXCS,

C. U TIIyXUX W CIAOOCIBIMIANINX, C TSOHKEIBIMU HAPYLICHUSIMHU pe-
Yu:
o0ecnevynBacTCs HAIU4YKME 3BYKOYCWIMBAIOLICH anmapaTrypbl KOJUIEKTHBHOIO

NOJIb30BAHUS, MPHU HEOOXOJUMOCTH OOYYAIOMIMMCS NPEIOCTABISETCS 3BYKOYCHIIH-
BaKOIAs aNnapaTypa MHANBHIYATLHOTO MOJIb30BAHUS;

10 WX JKEJTAQHUIO UCTIBITAHUS POBOJSATCS B MUCBbMEHHOH (POpPME;

d. g Jun ¢ HapyLWEHWSIMU ONOPHO-JBHTATENILHOTO anmapara (Ts-
JKEJIBIMA HAPYUICHUSMU JBUTATENIbHBIX (PYHKIMIA BEPXHUX KOHEUHOCTEH WK
OTCYTCTBHEM BEPXHHUX KOHEUHOCTEH )

o NUCBMEHHBIC 3aJaHHsI BBIMOTHSIOTCS O0YYArOUIMMKCS HA KOMIIb-
FOTEPE CO CNECUUATM3NPOBAHHBIM MPOTPAMMHBIM 00ECIIEYEHHEM WIIM HAIUKTO-
BBIBAIOTCSI ACCUCTEHTY,

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

O HeoOxoaMMOCcTH 00eCTIEYeHNs CTICHUAIbHBIX YCIOBHNA ISl MPOBEACHHS aT-
TECTALMK 00YYAIOLIMIACS TOJDKEH COOOIIMTh MUCBMEHHO HE TO3/IHEE, YeM 3a 10 nHek
10 Havana arrectauuu. K 3asBICHUIO0 MPUIATAtOTC TOKYMEHTHI, TOATBEPKAAIOIINE
HAIAYME y 00y4YaroIEerocs MHAMBALYAIbHBIX 0COOEHHOCTEH (IPA OTCYTCTBHM YKa-
3aHHBIX JIOKYMEHTOB B OpraHm3aunuu). [Ipy HeoOxoaumocTu g 0O0ydaromuxcs C
WHBAJIMIHOCTBIO TPOLEAYPA OLICHUBAHUS PE3YJIBTATOB O0YUYCHHSI MOYKET MPOBOAUTH-
Csl B HECKOJIBKO 3TaIloB.

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

«08» Hmw"
& gk
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1.0.H., noneHTt A. B. Ko3noB
«08» utonsa 2025 r.
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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 (npodguib): buorexHoaorus 1 MoJIeKyJasipHasi 0HOJIOTHSA
(kBasM(puKaALKs BBIITYCKHUKA — 0aKaiaBp)

Mocuno#i Jlrogmunoii BnaaumupoBHOH mnpodeccopom kadeapsl 3KOJIOTHA
Poccuiickoro rocy1apctBeHHOro arpapaoro yausepeurera — MCXA um. K. A, Tu-
mupszeBa (PTAY-MCXA um. K. A. Tumupsszesa), JOKTOp OMOJOTMYECKHX HAYK
(anee MO TEKCTY PELEH3EHT), MPOBEICHA PELCH3Us padodeii MporpaMMbl JUCIIH-
WwinHbl «OCHOBBI MUKPOOHOH OmotexHonmoruu» - GI'OC BO no HanmpapileHUro
19.03.01 «buoTexHonorus» Mo HampaBJICHHOCTH (MPOPUITO):. BUOTEXHOJIOTHS U MO-
JexkyyspHas ouojorus pazpadoranHoil B ®I'bOY BO «Poccuiickuii rocynapcTBeH-
Hbll arpapHblii yHEBepcuTeT — MCXA umenn K.A. TumupszeBa», Ha Kadeape MHK-
poGuonorun U umMmyHosiorun (pazpadorunk CHermpeB [[.B. crapumii mpenogasa-
Tenb Kadeapsl MukpoOuonoruu u ummyHoJioruu, Cenuikas O.B.. K.0.H T01EHT Ka-
(dbeapbl MUKPOOHOIOTUU U UMMYHOJIOTUN ).

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

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

[IpencraBnennas B [lporpamme akmyaivHocmps y4eOHOW NUCHMIUIMHBI He nodiie-

JICUmM _COMHeHul0 — JUCHUIINHA BKJIIOYEHA B BApPUATHBHBIA MPOQPEeCCHOHATbHBIN
MKJT 00pa30BaTeNIbHON MporpamMmbl OakanaBpuarta yueOHoro — Onoka 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-
cuoHabHble KoMneTeHumnu (maaukaropel) [1Koc-1.1; T1Koc-1.2; [TKoc-1.3; T1Koc-
1.4; TIkoc-3.1; Ilkoc-3.3. Jlucumummuaa «OCHOBbBI MHKPOOHOH OWMOTEXHOIOTUU» 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 8O3MONICHOCHIb TIOJTY YEHUS 3aBJICHHBIX PE3YIIbTATOB.
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O6muras Tpynoémkocts auciuiuinabl 51.B.01.07 « OcHOBBI MUKPOOHOH OMOTEXHOJIO-
UMY COCTABIAET 3 3a4€THBIX eauHuIbl (108 v).
1. Mudopmanust 0 B3aUMOCBSI3M U3YYaEMbIX JUCIUIUIMH U BOMPOCAM HCKJIO-

YeHUs TyOIMpOBaHUsl B COACPKAHUM TUCLMIUIMH coomeemcmeayem NEeACTBUTENbHO-
cti. Jucimmmaa b51.B.01.07 «OcHOBBI MUKPOOHOW OMOTEXHOJIOTUWY) HE B3aUMO-
cBszaHa ¢ apyrumu auctumimHamMu OIIOIl 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 HATMYKE CHECHUABHBIX TPEOOBAHWIA K BXOAHBIM 3HAHUSAM, YMEHUSIM W
KOMIIETEHLASM CTYJEHTA, XOTS MOXKET SBJISTHCSA MPEAMIECTBYIOMICH IS ClELMab-
HBIX, B TOM YHCJIE MPO(PECCHOHATBHBIX AUCLUHUIIINH, UCTIOIB3YOLINX 3HAHUS B 00Ja-
CTH MHKPOOHOJIOTHH B MPOQECCHOHAIBHOMN AEATENBHOCTH OaKalaBpa.

2. IlpencraBnennas [Iporpamma npeamnoiaracT UCIoab30BaHUE COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHI, NCIOJNB3YEMBIC TPA PEAM3aALUN PA3JIMYHbIX BUAOB
yueOHOW paboTel. DopMbI 00pA30BATENBHBIX TEXHOJIOTHA coomeemcmayiom Crenu-

(uKe TUCLUTIIINHBIL.
3. Buapl, conepykaHue U TPYAOEMKOCTb CAMOCTOSATENBHON PabOThl CTYIEHTOB,
npeacTaBieHHble B [Iporpamme, coomsememeayiom TpeOOBaHUSAM K MOJATOTOBKE BbI-

yCKHUKOB, conepxkammumes Bo GI'OC BO no Hanpasnennto 19.03.01 «buorexnoio-
rus» . [IpencraBnennsie U onucanueie B [IporpamMmme GopMbl mexyueti OLIEHKN 3Ha-
HUil (ompoc, Kak B (popme 0OCYKACHHS OTACIIbHBIX BONPOCOB, TAK U BBICTYIUICHUS, 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

dopMBl OLEHKM 3HAHW, mpeacTaBiicHHble B [Iporpamme, coomsemcmeyiom

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 HAMMEHOBaHUi, U coomeemcmeyem TpedoBanusimM OI'OC
OIIOIT BO nanpasnenus 19.03.01 «buorexnonorus»

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

HOBBI MHKpO6HOﬁ OMOTEXHOIOTHI coomeememeyeni CHGI_[I/I(bI/IKe JUCHHUITIIINHBI

«OCHOBBI MEKPOOHOI OMOTEXHOJIOTUM» M 00ECIIEUMBAET MCIIOJIb30BAHUE COBPEMEH-
HBIX 00PA30BATENBHBIX, B TOM YHACJIE HHTEPAKTUBHBIX METOJIOB OOYUYEHUSI.

6. MeToaMuECKne PEKOMEHIAMU CTYAEHTaM U METOJMYECKHE PEKOMEHAALAN
PENoAABATENSAM O OPraHu3aluy 00yUYEeHHUs 10 AUCLUIIIIMHE 1A0T MPEACTABIIEHUE O
cnenupuke o0yuenus no auctmmivae b1.B.01.07 «OCHOBBI 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 padodeid mporpammbl auciumivHel b1.B.01.07
«OcHOBbl MUKpPOOHOH OmotexHonoruny OI'OC BO no nHanpaenenutro 19.03.01
«broTexHONnOrusa» MO HAMPABICHHOCTH (Mpoduit0): BUOTEXHOMOTUS U MOJEKYJISAP-
Has Ouonorus (KBaaudukanus (CTENEHb) BEIMYCKHUKA — OakanaBp), pazpaboTaHHas
CT. mpen. kadeapsl MUKpoOrosorun 1 uMMyHosoruu, CaerupesbiM J[.B, u Cenun-
koit O.B. x.0.H noueHToM, kadeapbl MUKPOOHOJIOTHA U UMMYHOJIOTUM COOTBETCTBY-
et TpedoBanusiM OI'OC BO, coBpeMeHHBIM TPeOOBaHHUAM 3KOHOMHUKH, PBIHKA TPY/ia
¥ TIO3BOJIAT MPH €€ peanus3alyu yCIenHo 00ecneunTh (POPMUPOBAHUE 3ASIBICHHBIX
KOMIIETCHIIU.

Peuensent: Mocuna Jlrogmuna Bnagumupossa 1.0.H., mpodeccop kapeapsl
3KOJ0ruu POCCUICKOro rocy1apcTBEHHOrO arpapHoro yausepeurera — MCXA um.
K. A. TummpsizeBa (PTAY-MCXA um K. A. TumnpsizeBa «09» nronst 2025 1.

4 /( }’,“/

PelieH3ust paccMOTpPEHa Ha 3acelanii Kadeapbl MUKPOOHOIOTHE 1 HML&ryHO-
Joruu, mpoTokoa Ne 7 ot 16 uronst 2025 1.

3aBenyroumii kadeapoi
MukpoOHOJIOTHN U UMMYHOJIOTHH
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