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AHHOTAIUSA

paboueit mporpammbl auctMiinabl b1.B.08 « OCHOBBI MUKPOOHOMH OMOTEXHO-
JIOTUM» s MOATOTOBKHM OakaiiaBpa no HampaeiaeHuto 19.03.01 BuortexHomnorus,
HanpasnenHnocts (nmpoduiib): BHOTEXHOIOTUS U MOJIEKYJIIpHAsT OMOJIOTH S

Ieab ocBOCHUSI TUCHMIIJIHHBI

Llenpt0 M3ydeHUs AUCLMILTUHBL SIBISIECTCA (DOPMHUPOBAHHUE y CTYACHTA KOM-
wiekca npodeccuoHaNbHbIX KoMreTeHuui (umHaukaropel) [IKoc-1.1; I1Koc-1.2;
[TKoc-1.3; ITKoc-1.4; Tlkoc-2.1; Tlkoc-2.2, oOecneunBarommx (HPOpMUPOBAHUE CO-
BPEMEHHBIX MPEACTABICHUI 00 YPOBHE HAYYHBIX JOCTHKCHHIA B 001aCTH OMOMHKE-
HEPUM W OMOTEXHOJIOTMM, KJIETOYHOH M T€HETUYECKOW WHXEHEPWUH, SH3UMOJIOTUH,
3HAKOMCTBO C COBPEMEHHBIMHM MPOMBIIUIEHHBIMA OMOTEXHOJIOTMYECKMMH MTPOLIECCa-
MU, a TaKke, NPUOOPETCHUE YMEHHWM M HABBIKOB MCIOJB30BAHUS MOJIyYEHHBIX 3HA-
HUI A0S PELIECHUs] MPAKTHYECKUX 33a4 CEIbCKOXO3HCTBEHHOTO MPOM3BOJACTBA, B
COOTBETCTBUM C (POPMYJIUPYEMBIMA KOMIIETCHIMSIMHU C MPUMEHEHUEM COBPEMEHHBIX
UH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH Il PEUICHUS HAy4HbIX, y4ye€O-
HBIX, TPAKTUUYECKUX, METOIMYECKHUX, WH(POPMAIIMOHHO-TTOUCKOBBIX 3a1a4 B 00J1aCTH
MUKPOOHBIX TEXHOJIOTHI W pean3alii COOCTBEHHBIX 3HAHWU B WHHOBAIMOHHBIX
chepax eCTECTBCHHBIX HAyK

Huctunnvaa b1.B.08 «OcHOBBI MUKPOOHOUH OMOTEXHOJIOTMWY MPHU3BAaHA J1aTh
3HAHUS 0 META0OM3ME: aHaYPOOHOM U a3POOHOM OKHMCJIEHUH; MTpolieccax OMOCUHTE-
3a 1 OMoTpaHcpopMalK; MPUHLIKANAX OMOIHEPIETUKH, MYyTAX U MEXaHU3MaxX Mpeoo-
PA30BaHMsI SHEPTHH B KUBBIX CHCTEMAX;, OMOCUHTE3E U OPraHn3alui OMOCUHTETHYE-
CKMX MPOLIECCOB B KIIETKAX 3YKApPUOT M MPOKAPUOT, BTOPUYHBIX META0OIUTaX MHUK-
poopranu3mMoB. O CTPOEHUM M COCTABE F€HOMA MPOKAPUOT M 3YKAPHOT, PEKOMOMHA-
M1 TE€HOB, MOJICKYJIIPHOM WHCTPYMEHTAPUU T€HHOW WH)KCHEPWUW, W3MEHUYHUBOCTH
MUKPOOPraHu3MOB;, OCHOBAX CEJICKIIMA MUKPOOPTraHU3MOB.

[IpenopaBanue aucuunanHbl «OCHOBBI MUKPOOHOW OMOTEXHOIOTMHY» IMO3BO-
JIIET Ha KOHKPETHBIX MPUMEPAX MPOJACMOHCTPUPOBATH CTYACHTaM 3HAYMMOCTh MHTE-
rpaiud OMOJIOTMYECKUX JUCHUIUIMH, d(PPEKTUBHOCTh U MEPCIEKTUBHOCTH JAHHOTO
noaxoja. B xone nzydyeHnss OMOTEXHOIOTUN CTYIEHTaAM MOCTOSSHHO MPUXOAUTCS BO3-
BpalllaTbCsl K MPOWIECHHOMY paHee Mmarepuainy. HakomieHHbIE CTyJACHTaMU 3HAHUS
paccMaTpUBAIOTCS MO HOBBIM YIJIOM 3PEHUS, YTO MO3BOJSET, C OMHON CTOPOHBI, 3a-
KPEMIATh MPOHAECHHOE, a C IPYTOi — COCOOCTBYET (POPMUPOBAHUIO HAYYHOTO TBOP-
YeCTBA, TAK KaK CBHUJECTEIILCTBYET O TOM, YTO B HAyKE HET HEM3MEHHBIX JAOTM H 3a-
cThIBIIMX (popM. JKKBasi mpupoia U3MEHYMBA U HETIOBTOPUMA, U JIJISl TOTO, YTOOBI €€
No3HaTh, HEOOXOAUMO IUHAMMYECKOE PA3BUTHE BO33PEHUN, METONOB M MOAXOA0B
UCCIIEN0BATEIS.

Mecto mucnuniuHbl B y4eOHOM miaHe: Jlucnummnaa b1.B.08 «OcCHOBBI
MUKPOOHOW OMOTEXHOJOTMWY BKJIKOYEHA B BAPUATUBHY IO YaCTh MEPEUHS TACIUILINH,
dbopMupyemMasi yHaCTHUKaMKM 00pa3oBaTeNlbHbIX OTHOMICHUN i nepedeHb OI'OC BO,
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1 Iesin ocBOEHHST AUCHUTLIMHBI

Llenpt0 M3ydeHUs OUCLMILTUHBL SBISETCS (POPMUPOBAHME Yy CTYACHTA KOM-
wiekca npodeccuoHanbHbIX KoMneTreHuui (mHaukaropsl) [1Koc-1.1; I1Koc-1.2;
[TKoc-1.3; ITKoc-1.4; Tlkoc-2.1; Tlkoc-2.2, oOecneunBaronmx (HOPMUPOBAHUE CO-
BPEMEHHBIX MPEACTABICHUH 00 YPOBHE HAyYHBIX JOCTUKCHHN B 001aCTH OMOMHKE-
HEPUM U OMOTEXHOJOTMM, KJIETOYHON M T€HETUYECKOW WHIXKEHEPHH, SH3UMOJIOTHU,
3HAKOMCTBO C COBPEMEHHBIMH MPOMBIIUIEHHBIMA OMOTEXHOJIOTMYECKMMH MTPOLIECCa-
MU, a TaKXe, MPUOOPETCHHE YMEHUI U HABBIKOB MCMOJb30BAHUS MOJMYUYCHHBIX 3HA-
HUI A7 PELIECHUS] MPAKTHYECKUX 33a4 CEIbCKOXO3HCTBEHHOTO MPOM3BOJACTBA, B
COOTBETCTBUM € (POPMYJIMPYEMBIMU KOMIIETCHIMSAMHU C MPUMEHEHUEM COBPEMEHHBIX
WH(OPMAMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHNA ISl PEIICHUS HAYYHBIX, y4eO-
HBIX, MPAKTUYECKUX, METOJANYECKUX, WH(POPMALIMOHHO-NOMCKOBBIX 3a7a4 B 00JaCTh
MUKPOOHBIX TEXHOJIOTMH W peann3anuu COOCTBEHHBIX 3HAHWH B WHHOBALIMOHHBIX
chepax eCTeCTBECHHBIX HAYK

Huciumvaa b1.B.08 «OcHOBBI MUKPOOHOW OMOTEXHONOTMWY MPHU3BaHA JaTh
3HAHUS 0 META0OM3ME: aHaYPOOHOM U a3POOHOM OKHMCJIEHUH; ITpolieccax OMOCHUHTE-
3a 1 OMoTpaHcPopMaLK; MPUHIKANAX OMOIHEPIETUKH, MY TAX U MEXaHU3Max Mpeol-
PA30BaHMsI SHEPTHH B KUBBIX CHCTEMAX;, OMOCHHTE3E U OPraHu3alnd OMOCHHTETHYE-
CKMX MPOLIECCOB B KIIETKAX 3YKAPUOT W MPOKAPUOT, BTOPUYHBIX META0OIUTAX MUK-
poopranu3mMoB. O CTPOEHUM M COCTABE FEHOMA MPOKAPHOT U 3YKAPHOT, PEKOMOMHA-
UM TEHOB, MOJICKYJISPHOM HMHCTPYMEHTAPUM T'€HHOW HWH)KEHEPHH, W3MECHUYMBOCTH
MUKPOOPraHU3MOB;, OCHOBAX CEJICKIIMA MUKPOOPTraHU3MOB.

[IpenopaBanue aucuuIvHbl « OCHOBBI MHUKPOOHOH OMOTEXHOJIOTMH» TO3BO-
JSIET HA KOHKPETHBIX MPUMEPAX MPOAEMOHCTPUPOBATE CTYIEHTAM 3HAYMMOCTb UHTE-
rpauuu OMOJIOTMYECKUX JUCLMILINAH, 3(PPEKTUBHOCT M MEPCIEKTUBHOCTh JTAHHOTO
noaxona. B xone nzydyeHnss OMOTEXHOIOTUM CTYIEHTAM MOCTOSTHHO MPUXOAUTCS BO3-
BpalllaTbCsl K MPOWIECHHOMY paHee Mmarepuany. HakOmIeHHbIE CTyJACHTaMW 3HAHWS
paccMaTpPUBAIOTCS MO HOBBIM YIJIOM 3PEHUS, YTO MO3BOJSET, C OMHON CTOPOHBI, 3a-
KPEMIATh MPOHACHHOE, a ¢ APYroil — cmocoOCTBYET (POPMUPOBAHUIO HAYYHOTO TBOP-
YeCTBA, TAK KaK CBHUJECTEIILCTBYET O TOM, YTO B HAYKE HET HEM3MEHHBIX JOTM W 3a-
cTeiBIIMX (opM. XKuBas npupoaa M3MEHYMBA U HEMOBTOPUMA, U JIJIsl TOTO, YTOOBI €€
no3HaTh, HEOOXOAUMO OUHAMMYECKOE PA3BUTHE BO33PCHUMN, METONOB M MOIXOI0B
UCCJICTOBATEIIS.

2 MecTo THCHUIUIHHBI B Y4e¢0HOM mpouecce

Huciunnvaa b1.B.08 «OcHOBBI MUKPOOHOW OWOTEXHOJOTMWY» BKIIOYECHA B
oOs3arenbHbld iepeueHp GI'OC BO, B LMK TUCUUIUIAH BapuaTUBHOW 4yacTH. Pea-
au3anus B qucuuminHe « OCHOBBI MUKPOOHO# OuoTexHoorumy» tpedoBanuii ®I'OC
BO, OIIOII BO ocymecTBiisieTcs B COOTBETCTBUM C YUEOHBIM IJIAHOM IO HaIpaBJie-
HH10 19.03.01 BuoTeXHOIOTHS.



[TpeAmecTBYOMMMA KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oazumpyercs
mucivmuinHa b1.B.08 «OcHOBBI MUKPOOHONH OMOTEXHOJOTHWY SIBISOTCS: «MUKpO-
ouonorus», «OCHOBBI CAHUTAPHOW MHUKPOOHONOTUNY, «IIpakTHUYEeCKHEe OCHOBBI TEX-
HOJIOTUM MHKPOOHOJIOTMYECKUX TMPOU3BOJACTBY, «CENbCKOXO3HCTBEHHAS MHUKPO-
ounonorus», « OCHOBBI HAy YHBIX UCCIICTOBAHUIA B OMOTEXHOJIOTHI

B xone m3yuenus auctmiuinHbl « OCHOBbBI MUKPOOHOM OMOTEXHOJIOTMH» CTY-
JEHTaM TOCTOSIHHO MPHUXOJWUTCS BO3BPALIATHECS K MPOHAECHHOMY paHee Marepuay.
HakonneHHble CTyI€eHTaMU 3HAHHS PACCMATPHUBAIOTCS MOJA HOBBIM YIJIOM 3pEHMS,
YTO TMO3BOJIIET, C OJTHOM CTOPOHBI, 3aKPEIUISITH MPOUIEHHOE, a C APYroi — cnocoo-
CTBYET ()OPMUPOBAHMIO HAYYHOTO TBOPYECTBA, TaK KaK CBUACTEIBCTBYET O TOM, UTO
B HAYKE HET HEM3MEHHBIX JOIM M 3acThIBIIMX (Popm. [TouT BCe 3aHATHS TPOBOASTCS
B UHTEPAKTUBHOK (Popme (paboTa B MaJIbIX FPYIIAX, TPYMIIOBOE O0CYKACHUE).

Ocobennoctero aucuuiivibl b1.B.08 « OcHOBBI MUKPOOHOW OMOTEXHOIOTAN
SBJIIETCS U3YUYECHUE TEOPETUUYECKUX OCHOB COBPEMEHHOM MHKPOOHOH OMOTEXHOJIO-
TMH U NPUOOPETEHUE MPAKTUYECKUX HABBIKOB PabOTBl B MUKPOOMOJIOTMYECKON W
OMOTEXHOJIOTHYECKOM JTaGopaTOpuH.

Juciummna b1.B.08 «OCHOBBI MUKPOOHO# OMOTEXHOJIOTHMY PeaTu3yeTcs Ha
PYCCKOM si3biKe ¢ mpuMeHenueM D0 u JIOT.

B 00yuennu ¢ npumenerrem 50 u JJOT Hcnonb3yroTes Cleayonme Opraiu-
3alMOHHBIEC (POPMBI YUEOHOM NEATEITBHOCTH

* TIEKUAS,

* KOHCYJIbTalUs,

* TabopaTopHas padoTa;

* CAMOCTOSTENIbHAS BHEAY AUTOPHAS padoTa

ConpoBOXKIEHUE NPEAMETHBIX IUCTAHIIMOHHBIX KYPCOB MOMKET OCYIIECTB-
JSATHCS B CAEAYIOIINX PEKUMAX:

* TECTUPOBaHUE on-line;

* KOHCYJIbTauu on-line;

* MPEAOCTABJICHAE METOIMYECKIX MATEPHATIOB;

* conpoBokeHue off-line (mpoBepka TECTOB, KOHTPOJBHBIX PA0OT, Pa3IMYHBIC
BU/JIbI TEKYILIETO KOHTPOJISI K TPOMEXKYTOYHOM aTTECTALNHN ).

Paboyas nporpamma aucuumiuiabl b1.B.08 «OcHOBBI MUKPOOHOH OMOTEXHO-
JIOTUMY U1 UHBAIMIOB U JIML] C OTPAHUYECHHBIMH BO3MOKHOCTSIMHU 3[0POBbsS pa3pa-
OaThIBACTCS MHANBUAYAIBHO C YUYETOM OCOOCHHOCTEN MCUXO(PU3HMUECKOrO PA3BUTHS,
VHAMBH Iy AIBHBIX BO3MOKHOCTEN M COCTOSIHUS 3I0POBbsl TAKUX 00YYAIOLIMXCS.

PaGouas nmporpamma aucuuruinabl b1.B.08 «OcHOBBI MUKPOOHOH OMOTEXHO-
JIOTUW» U1 UHBAIMIOB W JIUL] ¢ OTPAaHMYEHHBIMUA BO3MOKHOCTSIMM 310POBbsl pa3pa-
OaThIBACTCS MHANBUAYAIBHO C YUYETOM OCOOCHHOCTEN MCUXO(PU3UUECKOrO Pa3BUTHS,
VHAWBHAYIBHBIX BO3MOKHOCTEH M COCTOSIHUS 3I0POBbS TAKAX 00YUYArOLINXCS.



KoHTponb 3HaHW CTYyAEHTOB MPOBOAUTCS B (POPME TEKYILIEH M MPOMEKYTOU-
HOM aTTecTalun.

Tekymas arrecrauys CTYACHTOB — OLCHKA 3HAHWH U YMEHUNA MTPOBOJIUTCS T1O-
CTOSIHHO HA MPAKTAYECKUX 3aHATHUIX C MMOMOIIBIO OITPOCOB, TECTOBBIX 3aJAHUMN, KO-
JIOKBUYMOB, OLICHKH CaMOCTOSATENBHONH pabOThl CTYACHTOB W CPOKOB CAAYM BBINOJI-
HEHHBIX padoT, a TAK)KE HA KOHTPOJILHOM HENEIE.

ATTecTanus CTy ACHTOB MPOBOAUTCS B (POPME 3aUeTa MO AUCHHUIIINHE.

3. IlepeyeHs MIIAHNUPYEMBbIX Pe3yJbTaTOB 00y4eHust mo gucuuminae 61.B.08
«OCcHOBBI MUKPOOHO1I OMOTEXHOJIOTHH», COOTHECEHHBIX C IVIAHUPYEMbIMHU
pe3yJIbTATAMHU OCBOCHHUSI 00Pa30BaTe/IbHOI NPOrpaMMbl

H3yuenne naHHOi y4yeOHOH AMCUMIIMHBI HAMpPaBJICHO HA (POPMUPOBAHUE Y
oOyuarommxcs npodeccuonanbrbix komnereHuuil (maaukatopsl) [1Koc-1.1; T1Koc-
1.2; ITKoc-1.3; T1Koc-1.4; I1koc-2.1; I1koc-2.2, npeacTaBiaeHHbIX B TaOmumiie 1.

4. CTpykTypa N coaepKRaHnue TUCUUILTHHBI

4.1 Pacnpenesieane Tpynroémroctu nucuuiuinabl 51.B.08 «OcHoOBBI MUKPOOHOTH
OHOTEXHOJIOTHI» MO BHAAM pPaldoT

O6mas TpyaoéMkocTh auciumiuabl 51.B.08 «OCHOBBI MUKPOOHOU OHOTEX-
HoJIoruu» cocTtapiseT 4 3ad.en. (144 vacoB), Ux pacHpeaesicHHe Mo BUAAM padoT
NPEICTABICHO B TAOIMIIE 2.





















JIOTUM JUIsl CENBCKOT0 XO35MCTBA, MPOMBILIIEHHOCTH, MEIULMHBL. MHUPOBO33peHYE-
CKOE 3HAUYCHHE OMOTEXHOJOTMH M €€ MECTO B Kypce oOmeil OMosiornu B CpeaHei
mKoye. OCHOBHBIC TTOHATHSI OMOTEXHOJOTHH — OMOTEXHOJIOTHYECKasd CUCTeMa, Ono-
TEXHOJIOTHYECKHANA TPOLECC, OMOTEXHOJIOTHUECKUH OOBEKT, OMOTEXHOIOTMYECKUE
npoaykThl. PazHooOpasue u kinaccuukanuu OMOTEXHOJIOTMYECKUX CHCTEM M IMPO-
neccoB. Knaccudukanuss OMOTEXHOTOTMYECKMX NPOAYKTOB. OTambl OTACICHUS W
OYUCTKM OWMOTEXHOJIOTMYECKUX MPOAYKTOB. MeTOABl pa3icicHus, AC3UHTETPaLH,
KOHUEHTPUPOBAHUS, CTAOMIN3auuy U MO (KA OMOTEXHOJIOTHUYECKUX TPOAYK-
TOB. CoCOOBI COXPAHEHMsI LICHHBIX CBOMCTB, MPU XPAaHCHWH W TPAHCIIOPTHPOBKE.
buorexnonornueckne 0OBEKTHI — 3TO JKUBBIE OPraHU3MBbI, X YaCTH WM MPOU3BOJI-
HBIC KUBBIX CUCTEM, MPUMEHSAEMbIE B OMOTEXHOJIOTHSX IS MOy YCHHsI LICHHBIX OMO-
TEXHOJIOTHYECKHAX MPOTYKTOB. BHOTEXHOIOTHS 1Sl PELICHUSI CBOUX CHENU(PUUECKIX
3a/1a4 UCMOJIb3yET MPAKTUYECKHA BECh APCEHAN KHUBBIX CTPYKTYP BOZHUKIIMX HA 3€M-
Jie B MPOILIECCE IBOJIIOLMM OpraHnveckoro mupa. Knaccupukanmm m kparkas Xapak-
TEPUCTHKA OMOOOBEKTOB. BUOOOBEKTH HA MOJIEKYJISPHOM, KJIETOYHOM, TKAHEBOM,
OPraHHOM, OPTraHM3MEHHOM M MOMYJSUOHHOM YPOBHSAX OpraHu3aunuu. Bupycel,
HYKJICHHOBBIEC KUCJIOTBI, OCJIKH, KIETKH PACTEHUH, HACEKOMBIX, >KHBOTHBIX MUKPOOP-
raHu3MBbl, accounannu u np. [Ipumepsl 6M000BEKTOB. HayuHOE M MPaKTUYECKOE 3HA-
YeHHE OMOTEXHOIOTMYECKAX OOBEKTOB.

Tema 2. OCHOBHBIC HAMPABJICHHUS COBPEMEHHOW OMOTEXHOJIOTUU U BO3MOKHO-
CTH WX MPAKTAYECKOTO MPUMEHEHUS

Knaccuukaums OMOTEXHOIOTHYECKUX MpoLeccoB, ChIpbe W Cpeabl 1ist OHo-
TEXHOJIOTMYECKUX MPOU3BOACTB AMMaparypHoe O(popMiIeHHE OMOTEXHOIOTHYECKUX
POLECCOB, MEPUOJUYECCKUE U MPOTOYHBIE MPOLECCH, Briaenenne npoaykra B Ouo-
TEXHOJIOTMYECKUX TPOU3BOACTBAX.

Paznen 1. «MouieKkyJasipHO-TEHETHYECKHE OCHOBBI CEJICKINH MPAKTHYECKH
BAKHBIX VISl CEJICKOTO X0351iiCTBA M OMOTEXHOJIOTHH MHKPOOPTraHU3MOBY.

Tema 3. Cenekunsi MUKPOOPraHU3MOB - MPOAYLIEHTOB MPAKTUYECKH BAYKHBIX
BelleCTB. Mcnonb3oBaHe METOOB N'€EHETUUECCKONW MHKEHEPHMN TSl Oy YEHHS TTPAK-
TUYECKH BOKHBIX LITAMMOB MUKPOOPTaHU3MOB.

Bro0OBEKTHI — LIEHTPAIBHOE, aKTUBHOE HAYAIO JIF000H OMOTEXHOJIOTHYECKOM
cuctembl. OTOOp, MOATOTOBKA W MCMOJIB30BAHHE OMOOOBEKTOB B OMOTEXHOJOTHSIX
BCEX Mpo(WiIciH M HAMPaBICHHOCTEH MPOXOAWT B paMKax OMOTEXHOJOTMYECKOTO
npouecca. Knaccuueckne noaxosl B CEIEKIMA MUKPOOPTraHU3MOB, PACTCHUN U KH-
BOTHBIX. CEJICKIIMsSI MUKPOOPTaHU3MOB — MMPOMBIIIJIEHHBIX MPOAYLEHTOB. OTOOP 00B-
€KTOB M3 MECT BO3MOXKHOrO oOuTaHus. [lomydeHne yucToix KyabTyp. BeiOop 00bek-
TOB sl cenekumu. [loaroroBka 6M00OBEKTOB K cenekiun. Ynctka KyapTypel. Cry-
NEeHYaToe KIOHUpoBaHue. Beibop metona 6 cenekuyu. MyTtarenes. DakTopbl HHIY-
IUPOBaHHOTO MyTarcHe3a. [leiictBrue mytareHHbIX (pakropoB Ha J{HK. Ot6op u cra-
OunM3anust MyTaHTHBIX OpraHu3MOB. UHTPOOYKIMS MUKPOOPTAaHU3MOB, BbIICTICHHBIX
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U3 MPUPOAHBIX cyOCcTpaToB. ECTECTBEHHAs M MCKYCCTBEHHAs CENEKIMs. MyTareHes.
Ou3nveckrue U XUMUYECKUE (PaKTOpbl MyTarcHe3a. MeToabl MOJyYeHHs] MPOMBILI-
JIEHHBIX IITAMMOB MUKPOOPraHu3MoB. [lonyueHue none3Hsix GopM MUKPOOpPraHu3-
MOB MYTEM PEKOMOMHOTEHE3a — KOHBIOTALMK, TPAHCIY KUK, TpaHcpopmarmu. ['eH-
Hasi UHXKEHEPUSL.

Tema 4. ['eHeTHUECKas MO (PUKALIASI MUKPOOPTaHU3MOB

«Texnonorus pexkomOuHaHTHBIX JIHK M MONEKyJIIpHOE KJIOHWPOBAHUE) —
3TO METOJOJIOTHS, pa3paboTaHHAsl HA OCHOBE JOCTHIKEHUI MOJNEKYJIIPHONH OMOIOTHH,
SH3UMOJIOTUH HYKIIEMHOBBIX KUCJIOT U MOJIEKYJIIPHOM N'€HETUKU. DTO UHIKEHEPUS CO-
3/1aHHSI HOBBIX T'€HETUYECKUX CHCTEM, IIYTEM KOHCTPYHPOBAHUS U BHECEHHsI HOBOW
TEHETUYECKOM TPOrpamMMBbl B YK€ CYIIECTBYIOIIME YKUBBIE CUCTEMBI. [ €HHAsA, T€HOM-
Has, XPOMOCOMHAas MHKeHepuu. [Ipeamer, nenu, 3a1a4m U NEPCIEKTUBBLI TEHETUYE-
CKOM MHKEHEPUH. TEeXHUKA TeHETUYECKON NHKEHEPUU. DEPMEHTBI, UCTIOIB3YEMBIE B
FEHHO-UH)KEHEPHBIX MaHUNyJuax. Bexkropa. Bekropa mnpokapuor. I[lmazmunsl,
Oakrepuodaru, Kocmunel, ¢pazmuael. PexomOunantHeie JIHK. MeTtoael nonyuenus
reHa. Beenenne rena B BeKTop. KOHHEKTOPHBINA METO. PeCTpUKTA3HO-TTUTa3HBIA Me-
toa. Beenenns pekomOuHantHON JIHK B kneTky-penunuent. Tpancaykuus. Konb-
roraius. Tpancdekims. OTO0op MOAUPUIIMPOBAHHBIX MUKPOOPraHu3MoB. ['eHeTnye-
ckue Mapkepbl. OOIacTH MPAKTHYECKOT0 UCIOIb30BAHUS JOCTH)KEHUS TEHETHUECKO M
WHIKEHEPHH.

Tema 5. KyJIbTHBHPOBaHHE U XPAHEHHE MUKPOOPraHU3MOB. Bubl 0OMEHHBIX
IPOLECCOB MUKPOOPIaHU3MOB U UX MPUMEHEHHUE B MPOMBILUIEHHOW MUKPOOHUOJIOTAN

TexHonorus MUKpOOHBIX CHHTE30B. [leproanuecKkoe U HEMPEPHIBHOE KYJIbTH-
BUPOBaHHE MUKPOOPraHu3mMoB. OrneHka (PepMEHTALIMOHHOTO nporecca. AOCOMOTHAsS
U yJelbHasg CKOPOCTh POCTa, 3KOHOMUYECKHIA KO3(D(PUIMEHT, CKOPOCTh Pa3MHOMKE-
HUsI, BBIXOJ MPOAYKTa WM OMoMacchl U3 cyOcTpaTa v JIp. MOKa3aTeliv, XapakTepu3y-
FOLIUE MPOLECC HEMPEPBIBHOTO KYJBTUBUPOBAHUS (CKOPOCTh MPOTOKA CPEMABI, pa3-
OaBIICHUA ).

Pazpen 2. «MukpoOHasi OMOTEXHOJI0TUSI BO30OHOBJISIEMOI0 ChIpbsi (0HO-
KOHBEPCHSI)».

Tema 6. OCHOBBI IPOMBILIICHHOH OMOTEXHOJIOTHN

Anmaparypa ¥ NUTaTeNIbHbIe CPelibl B OMOTEXHOIOTUHU. [ TTyOMHHBIE U TIOBEPX-
HOCTHbIE OMOPEAKTOPBL. PenenTypsl NUTATEIBHBIX CPEA. PEKUMBI KYJIbTUBUPOBAHUS
O61000BeKTOB. OOIME PeKUMBI. XEMOCTAaTHBIN U TYpOUIOCTaTHBIN peskumbl. Crienu-
AJIbHBIE PEXKUMBI KYJBTUBUPOBAHMS. [ TyOMHHOE, MOBEPXHOCTHOE, TBEPAOQa3HOE
KyJBbTHBHPOBAHKE. JTarbl pocta KyabTyp. Jlar-haza. DxcnoneHumansHas paza. daza
3ameyIeHHoro pocta. CranmonapHas (aza. ®aza ormupanus. OCOOEHHOCTH KYJIbTH-
BUPOBAHUS KIIETOK PACTEHMH, )KWBOTHBIX, HACEKOMBIX H MUKPOOPTaHU3MOB.

Tema 7. benkoBas uHxeHepus
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[TonmydyeHnem OeTKOB U (PEPMEHTOB C HOBBIMM CBOHCTBAMHU 3aHUMAETCS OJTHO
13 HanboJee aKTHBHO PA3BUBAIOIIMXCS HAMTPABJICHUNA COBPEMEHHOM MOJIEKYISIPHOM
Oounojorun — OenkoBas MH>KeHepus. HanmpasieHus uccienoBanuii B OEIKOBOM MHKe-
HEpUM PanmoHaibHBIA qU3aiiH — CO31aHKE HOBBIX OEIKOB, TOCPEICTBOM MPOCTPaH-
CTBEHHOT'O KOHCTPYHPOBaHUs. [IepCreKTUBBI PAMOHATILHOTO Au3aiiHa. Hanpasnen-
Hast HBOJIIOLMS OCITKOBBIX MOJIEKYJ — SKCIEPUMEHTAIBHOE HAMPABIEHUE, HALIETICHHOE
HA CO3/IaHUE HOBBIX OEJIKOB, MOCPEACTBOM MOCIEAOBATEIBHON CENEKIMU (MyTare-
He3). PanmonaneHbii peansad. Makenepus OeKoBBIX MOBEPXHOCTEH. OTOOP MOAM-
(bunupoBaHHbIX OeskoB. Maropwlid quctuieid. Kiietounslii qucruieid. GepMeHTHI B
onoTexHosiornd. OCHOBHBIE KIAcChl (PEPMEHTOB M TUITBI KATATU3UPY EMbIX PEAKIHIA.
Hcrounuku pepmeHToB. COBPEMEHHBIE MOAXOABI B UCMIOIB30BaHUU (DEPMEHTOB.
HNmmoOunuzanms GepMEHTOB — 3TO OrPAHUYCHHE MTOIBUKHOCTH MOJIEKYJ M UX KOH-
¢upmanmonHbIx nepectpoek. Meropus Bonpoca. Padotsr k. Henbcona, E. I'pud-
¢duna, J[x. [lpaamronnepa, ['. neiixa [Ix. Camuepa, . Hoprpona, J[>x. Xoyopaa,
H. I'pyoxodepa u J1. Ulneiita. Hocurenu ansg ummoOunuzanuu. OpraHudeckue Ho-
cutenu. Heoprannueckue HocuTenu. Meto il uMMoOun3anuu. Gu3nyeckue MeTo-
JIbl. XUMHAYECKHUE METOIbL. [IpenmyiecTBa MUMMOOUTM30BAHHBIX (hepMEHTOB. Dep-
MEHTBI B OMOTEXHOJIOTMYECKOM TPou3BOACTBE. buocencopsl. Padoter JI. Knapka.
Haznauenue. Tunel OM0oCeHCOPOB. BUOTEXHOMOTMS MOMYUYEHUS TPOAYKTOB MU TAHHUS,
KOPMOB, JIEKAPCTB, HCTOYHUKOB 3HEPruu (On03TaHo0IT). MUKpOOHAast MPOTEUHU3ALUS
KOPMOB. PoJIb TeHeTHYECKMX METOI0B NoNyueHust onono6asok (BOO). YTuimzanus
LIETUTFOJIO3BI. BBIZEIEHNE MPOKAPUOTHYECKUX U DYKAPUOTAYECKHAX LETUTFOJIA3HBIX Te-
HOB. MCnONIb30BaHME LEIUTIONA3HBIX TEHOB B CEIBCKOM XO035HCTBE U MTPOMBILLIEHHO-
CTH.

Tema 8. Dxomornueckass OMOTEXHOIOTHS

DKoJoru4eckas OMOTEXHOJIOTHs — HalpapieHe OMOTEXHOJIOTHHU, pa3padarkl-
BAIOIIICE CUCTEMBI MOHUTOPHHTA 34 COCTOSIHUEM OKPY>KArOIIEH CPEIbI, SKOJIOTHUECKH
0€30MacHbIe TEXHOJIOTUH, A TAK)KE OMOCHCTEMBI [T PELICHHs TPOOJIEM 3arpsi3HEHUS
OKpyXaroleh cpeapl. MeToAbl SKOJIOTHYECKON OMOTEXHOJIOrMU. MeTObl OUMCTKU
CTOYHBIX BOJ. A3POOHBIE CHCTEMbI OUYMCTKH. A3POTEHKH. AHA’POOHBIE CHUCTEMBI
OounCTKM. MeTanTeHkH. Da3bl METAHOBOrO OpokeHHs. AHAIPOOHBIE W A3POOHBIE
MUKpPOOpranusmMel. Accoumaunu. buopemennanus. buoguropemenmanus. Mukpoop-
raHu3Mbl HE(PTEPEAYLCHThI. bakTepranbHble 1 BUPYCHBIE MHCEKTULMABL PacTeHus
YCTOWUYMBBIE K BpeauTensiM. OCHOBHBIE CTPATETWU. ['€HbI YCTOMYMBOCTA PACTEHUI K
HACEKOMBIM BpeAUTENSAM. PacTeHust yCTOMUMBBIE K (PUTOMATOTCHAM.

Tema 9. MukpoOuonornyueckass OMOTEXHOJIOTHS U KyJIbTHBHPOBAHUE KIJIETOK
JKABOTHBIX U PACTCHUM.

MuKpoopraHu3Mbl Kak 0OBEKT OMOTEXHOJIOTHYECKOTO MPOU3BOACTBA. brorex-
HOJIOTUS MUKPOOHOTO OMocHuHTEe3a. KyJIbTHBHPOBAaHHE MUKPOOPTraHU3MOB, CENEKIUS
Croco0bl KyJIbTUBUPOBAHUS MUKPOOPraHU3MOB. TJTyOWHHBIM W TOBEPXHOCTHBIA Me-
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ToAbl. DEPMEHTEPHI: HA3HAUEHUE, YCTPOHCTBO, MpUHUMO PadoThl. OCHOBHBIE CYO-
cTparel aasi MUKpoOHO# OGuoTexHonoruu. [lonyuenne MmukpoOHoi Oromaccel. [1po-
W3BOJCTBO OMOJIOTMYECKH AKTUBHBIX BELICCTB, MPOTEUHOBBIX MUKPOOMOJOTMYECKUX
KOHUEHTPATOB, AMUHOKHCIIOT, BATAMUHOB, aHTHOMOTHUKOB, ()EPMEHTHBIX Mpenapa-
TOB. [IpoOMOTHKM Kak ajibTepHaTMBa aHTHOMOTMKaAM WMmoOunmsmpoBaHHbIE (ep-
MEHTBL. OCHOBHBIE METOABl UMMOOMIN3AUUN. XUMUYECKUE KOHCTPYKIMHU MPU UM-
mobOunm3aimu pepmentoB. Hocurenu m ux xapakrepuzaipsi. MUkpoOHoIornyeckas
TpaHcpopMalKsl OPraHuvYeCKUX coeauHeHui. TpaHcopmanus CTeporuIoB, YIIIEBO-
JI0B

Tema 10. BUOKOHBEPCHUSI PACTUTENBHOTO CHIPbS U OTXOJ0B C\X TPOU3BOACTBA.

buoTtpancdopmarrisi BTOpUUHBIX PECYPCOB NEPEpadaThIBAOIMX MTPOU3BO/CTB,
OTXOJIOB PACTEHUEBOJACTBA M KUBOTHOBOACTBA. PaCTHUTENBHOE ChIPbE M OTXOABI €r0
NPOMBILUICHHOH mepepaloTku. OTXOAbl KUBOTHOBOJACTBA. Jpyrue BHIBI CHIPbS.
[TpenBaputenbHas 00padoTka Chipps. CnocoObl THAPOM3a PACTUTEILHOTO CHIPBS.
buoTtpancdopmanysi BTOPHUHBIX CHIPEEBBIX PECYPCOB KOHCEPBHOTO, BUHOETBYECKO-
ro, CaXapHoro, 3¢pHONepepadaTbIBAOIIETO, CIIUPTOBOIO U APYTUX BUAOB nepepada-
THIBAKOIIMX MPOU3BOJACTB. KyJIbTHBUPOBAHWE MHUKPOOPraHU3MOB Ha  3€pPHO-
KkapTodenpHOi 1 MenaccHoi Gapae. buorpancopmanus HETMAPOJIN30BAHHBIX Pac-
TUTENBHBIX 0TX0I0B. buoTtpancgopmanus 0TX010B >KWBOTHOBOAYECKHX KOMILIIEKCOB

Pazpen 3 «IK0OHOTEXHOIOTHYECKHE AJIBTEPHATHBBI B CEJILCKOM XO3s1i-
CTBe».

Tema 11. CenbCkox03sHCTBEHHAS OMOTEXHOIOTHS

OHTOMOMNATOreHHBIE Mpenaparkl. buonectuumael, OnorepOouLUabl, ONOIOrNye-
CKue yaoOpeHus (HATparuH, a3oTo0akTepuH, (ocdopodakreprH). MUKpOOHbIC WH-
CEKTULMABL. TOKCHHBI, CHHTE3UPYEMBIC MUKPOOPTraHU3MaMK: OaKTEPUIMH, TPUOAMH.
BakynoBupycel. TeXHOIOrUsT MPOU3BOICTBA BUPYCHBIX MPEMAPATOB U UX MPHUMCEHE-
HUe. YcuineHne OMOKOHTPOJIS ¢ MOMOLIBI0 TEHHON MHKEHEPUHA. BUOTEXHOIOTHS TO-
JY4YEHUS] MUKPOOHBIX CPEJCTB, UCHOJB3YEMBIX MPOTHB OOJNIE3HEN PACTEHWI: aHTH-
OMOTUKH, MHUKPOOBI-AHTArOHUCTHI, CHAEPO(MOPBI, TunepnapasuTel, GEPMEHTBI U AP.
[ToBbimeHue 3PPEKTUBHOCTH MPOAYLIEHTOB AHTHOMOTUKOB METOIAMU MYTarcHe3a u
TeHHON MHXeHepur. MUKPOOHAs Jerpafanns CHHTETHYECKUX XUMUUYECKUX BEIICCTB
— KCEHOOMOTHKOB.

Tema 12. [lonyueHnue a30TQUKCHPYIOIINAX OAKTEPHATIBHBIX MTPEMAPATOB U Mpe-
NaparoB MUKPOOPraHW3MOB TPOTHB BPEIUTENCH CEIbCKOXO3IHCTBEHHBIX KYJIBTYP
pacreHuit

[Tpenaparel kyOeHBKOBBIX OakTepmid. Cxema MpOM3BOACTBA PU30TOP(dUHA.
[IpumeHeHne mnpenapatoB KiayOECHBKOBBIX OakTepwii M JAPYruxX a30T(UKCATOPOB.
[TpyHLIMNBI MPOU3BOACTBA MUKPOOHBIX MPENApaTOB MPOTUB HACEKOMBIX, TPHI3YHOB -
BPEAUTENCH CENBCKOro X03sHCTBA. COBPEMEHHBIC ACMIEKTHI MPUMEHEHHSI MUKPOOHO-
JIOTUYECKUX CPEICTB 3ALIUTHl PACTEHUI OT HACEKOMBIX U I'PBI3YHOB.
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17.  Kakue TEXHOJOIMH MOJyYECHUsI BBICOKOOEIIKOBBIX KOPMOB M3 BEreTATHBHOMN
MAacChl paCTeHUH pa3pabOTaHbl U MCIOJIB3YIOTCS B HACTOSALICE

18.  Bpems?

19. B 4eM cocTosT 0COOEHHOCTH OMOTEXHOJIOTHNA MOJYYEHUS KOPMOBBIX JTAHU -
HBIX ITpenaparoB?

KoanoxkBuym.

«MuKpOoOHBIE MpoLEcCHl AerPaJaAlii OPraHHYeCKUX NMO/UIIOTAHTOBY.
I. HazoBute o0uiue mokazarenu 3arpi3HEHHOCTH CTOYHBIX BOJI.
2. Kakne cnocoObl ompenciieHust OpPraHM4eCKHX BEIIECTB B CTOYHBIX BOJAX
HanboJIee IUPOKO MCTIONB3YIOTCS? JlaiiTe MX XapaKTEPUCTHUKY .
3. B dYeM coCTOAT mpeMMyliecTBa M HEAOCTATKM OMOXMMHUYECKHX CIOCOOOB
OYMCTKH CTOYHBIX BOA?
4. HazoBute u oxapaktepusyiiTe rpynmnsl a3poOHBIX TPOLECCOB OMOOUMCTKH.
5. Yro npeacrapisieT coO0i aKTUBHBIN WIT?
6. B 4yem npenMymiecTBa U HEAOCTATKK MEPEPAOOTKH OTXOAOB C MOMOLIBIO aK-
TUBHOT'O Wia?
7. Kakue kimaccsl mpoCTERIMX BCTPEYAKOTCS B AKTUBHOM WIIE?
8. UYro nokazeiBacT KO3Q(HUIMEHT MPOTO30iHHOCTH Kp?
9. Hazosute BUABI a3pOTEHKOB.

10. B 4eM COCTOWT MPUHLMIT KIICEBAOCIKKEHHOTO CIIOS ?

11. UzoOpazute cxemy 3KCTpaKy OEJIKa U3 uia.

12.  BHOTEXHONOTHS OUYUCTKU CTOYHBIX BOJI.

13.  buonoruueckoe notpednenue kuciaopoaa (bIIK).

14.  AspoOHas nepepaboTka 0TX00B (B MPUCYTCTBUH KUCJIOPOIA).

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

16.  A3pOTEHKM (IOCTOMHCTBA M HEJOCTATKH ).

17. AHa3poOHOE pa3NoKEHUE (KUCIas U METAHOBAsI CTAIUU TpoIecca OpOKEHUS).
da3bl METAHOBOTO OPOIKECHHSI.

18.  M3pneyeHHE MONE3HBIX BEIIECTB (M3 BOJIBI, OTXOAOB CEIbCKOXO3SMCTBEHHOTO
POU3BO/CTBA. )

19.  BHOOYMCTKA ra30BO3AYIIHBIX BEIOPOCOB.

20. BUWOTEXHOJOTHH W MOy YCHUE METAJIIOB.

21. bakrepuanbHOE BBILLETAYUBAHUE.

22.  OO0oralleHue pya U KOHUEHTPATOB. brosHepreTuka.

23.  KcenoOuotuku u ux onoaerpaaanus. buopemeauanus.

TecToBbIe 3aKaHUSI
OcHOBBI OHOTEXHOJIOT I
1. Hauano nmociienactepoBCKOro Meprojia B pa3BUTHUN OUOTEXHOJIOTUU OTHOCAT K
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1) 1941 .

2) 1866 .

3)1975 .

4) 1982 .

2. OTKpbUT MUKPOOPTraHU3MbI U BBEJ MOHATHE OMO0OBEKTA

1) . Yorcon

2) ®. Kpuk

3) @. Cenrep

4) JI. Ilactep

3. Ilepnoa aHTUOMOTUKOB B PA3BUTUU OMOTEXHOJIOTUM OTHOCUTCS K
1) 1866-1940 1T.

2) 1941-1960 rr.

3) 1961-1975 1r.

4) 1975-2001 rr.

4. CTpyKTypy O€JKa UHCYJIMHA YCTAaHOBUII

1) . Yorcon

2) ®. Kpuk

3) ®@. Cenrep

4) M. Hupenbepr

5. Pa3zpaboTka TEXHOIOTMH PEKOMOMHAHTHBIX JHK OTHOCUTCS K IEPUOAY Pa3BUTHS
OMOTEXHOJIOTHH

1) anTHOMOTHKOB

2) 1onacTepOBCKOMY

3) moC/IenacTepoOBCKOMY

4) ynpapsieMoro OMOCUHTE3A

6. [Tonydenue xae00MeKapHbIX U MUBHBIX APOKKEH OTHOCUTCS K MEPUOY PA3BUTHSI
OMOTEXHOJIOTHH

1) nonacrepoBcKOMy

2) MOCIEeNnacTePOBCKOMY

3) aHTHOMOTHKOB

4) ynpapsieMoro OMOCUHTE3A

5) HOBO# 1 HOBEHIEH OMOTEXHOIOTHH

7. Ucnionb30BaHue CIMPTOBOTO OPOKEHMSI B TPOM3BOACTBE MUBA M BUHA OTHOCUTCS K
NepUoy pa3BUTHs OMOTEXHOJOTHH

1) nonmacrepoBcKoOMy

2) moCNenacTePOBCKOMY

3) aHTHOMOTHKOB

4) ynpapsieMoro OMOCUHTE3A

5) HOBO# M HOBEHIEH OMOTEXHOIOTHH
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8. Mcnonb3oBaHre MOJIOYHOKKUCIIOTO OPOKEHUS MPU NepepaboTKE MOJIOKA OTHOCHTCS
K IEPUOJTY Pa3BUTHsI OMOTEXHOJIOTHUU

1) nonmacrepoBcKOMy

2) MOCNEenacTePOBCKOMY

3) aHTHOMOTHKOB

4) ynpasisieMoro OMOCUHTE3A

5) HOBO# ¥ HOBEHIEH OMOTEXHOIOTHH

9. Ilepnon pa3BUTHUS MPOU3BOJCTBA BUTAMUHOB

1) nonmacTepoBCKOMY

2) MOCIENnacTePOBCKOMY

3) HOBO# M HOBEHINEH OMOTEXHOIOTUI

4) ynpas/isieM0Oro OHOCHHTE3a

10. [Tpon3BOACTBO 3TAHOJIA OTHOCUTCS K IEPUOAY Pa3BUTHS OMOTEXHOJIOTUI

1) nonmacTepoBCKOMY

2) mocIenacTePoOBCKOMY

3) aHTHOMOTHKOB

4) ynpapsieMoro OMOCUHTE3A

5) HOBO# 1 HOBEHIEH OMOTEXHOIOTHH

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

1) ynpaBnsiemoro OMocuHTE3a

2) 1onacTepOBCKOMY

3) mocIenacTePpoOBCKOMY

4) aHTUOMOTHKOB

12. KybTUBMPOBAHUE KJIETOK U TKAHEH PacTEHUI OTHOCUTCS K TIEPUOTY PA3BUTHSI
OMOTEXHOJIOTHH

1) HOBO# ¥ HOBEHIIEH OMOTEXHOIOTUI

2) 1onacTepOBCKOMY

3) moC/IenacTepOBCKOMY

4) aHTHOMOTUKOB

13. TlonyueHre BUPYCHBIX BaKIIMH OTHOCUTCS K IEPUOY Pa3BUTHsI OMOTEXHOIOTHUU
1) nonmacTepoBCKOMY

2) MOCIEeNnacTePOBCKOMY

3) aHTHOHOTHKOB

4) ynpas/isieM0Oro OHOCHHTE3a

5) HOBO# ¥ HOBEHIEH OMOTEXHOIOTHH

14. Mukpobuonoruyeckas Tpanchopmaliysi CTEpOUIHBIX CTPYKTYP OTHOCUTCS K Ti€-
pUOIY pa3BUTHSI OMOTEXHOJIOTUU

1) ynpaBnsieMoro 6MOCHHTE3a

2) 1onacTepOBCKOMY
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3) moC/IenacTepoOBCKOMY

4) aHTUOMOTUKOB

15. [Ipon3BOACTBO BATAMUHOB OTHOCUTCS K TIEPUOAY Pa3BUTHs OMOTEXHOJIOTUI
1) nonmacTepoBCKOMY

2) mocnenacTepoOBCKOMY aHTUOMOTUKOB

3) ynpasiisieMoro 6MOCHHTe3a

4) HOBOW M HOBEHIIEH OMOTEXHOJIOTUH

16. [Ipon3BOACTBO YHACTHIX (PEPMEHTOB OTHOCUTCS K MEPUOY Pa3BUTHS OMOTEXHOJIO-
rUu

1) ynpasasiemoro 0mocunTesa

2) 1onacTepOBCKOMY

3) moC/IenacTepoOBCKOMY

4) aHTUOMOTHKOB

17. IIpOMBIIIEHHOE UCTIOJIb30BAHUE

NMMOOUIM30BaHHbBIX (PEPMEHTOB U KJIIETOK OTHOCHUTCS K IEPUOTY PA3BUTHSI OMOTEX-
HOJIOTU U

1) ynpasasiemoro 0mocunTesa

2) 1onacTepOBCKOMY

3) moc/enacTepoOBCKOMY

4) aHTUOMOTHKOB

18. [Ipon3BOACTBO aMMHOKHCIIOT € UCMOAB30BAHUEM MUKPOOHBIX MyTAHTOB OTHO-
CUTCS K MIEPUOY PA3BUTHS OMOTEXHOIOTHH

1) nonmacTepoBCKOMY

2) MOCNenacTepOBCKOMY

3) aHTHOMOTHKOB

4) ynpasisieMoro OMOCHHTE3a

5) HOBO# 1 HOBEHIEH OMOTEXHOIOTHH

19. Ilonyuyenune OMoraza OTHOCUTCS K MEPUOTY PA3BUTHS OMOTEXHOIOTHH

1) nonmacTepoBCKOMY

2) MOCIEeNnacTePOBCKOMY

3) aHTHOMOTHKOB

4) ynpasisieMoro 6MOCHHTE3a

5) HOBO# ¥ HOBEHLIEH OMOTEXHOIOTHI

20. TlepBas pekOMOWHAHTHAS JHK MMOTy4YeHA

1)B 1953 1. JIxk. YTcoHoM u (. Kpukom

2) B 1972 r. I1. Beprom

3) B 1963 r. M. HupenbGeprom

4)B 1953 r. ®. Cenrepom
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6.2 IlpumepHbIii NepevYeHb BONPOCOB K 3a4eTy no gucuuiinie b1.B.08 «OcHoBbI
MHUKPOOHOIT OMOTEeXHOJIOT HI

1. MeToasl CeNEeKIMH MEKPOOPTaHU3MOB, UCMOJIB3YEMBIX B CEJIBCKOM XO3SIHCTBE.
2. DakTOphl MyTarcHe3a 1 PEKOMOMHOTEHE3a, HCITOJIB3YEMBIE B CETTbCKOX035IM-
CTBEHHOH MUKPOOHOJIOTHH.

3. TloHsTHe MUKPOOHOH MHKEHEPUH.

4. I'pynmbl MUKPOOPTaHU3MOB, HCIIOJIB3YEMBIE B MUKPOOHONH MHKCHEPUH.

5.  buonpenaparsl, M3roTOBISIEMBIE HA OCHOBE CBOOOIHOKHMBY X, ACCOLMATHB-
HBIX U CUMOMOTHYECKNX OaKTEpUi.

6.  A30TQUKCHPYIOLIKE NPEnaparsl, CO3JaHHBIE C UCIOIb30BAHUEM METOI0B I'CH-
HOW WHOKEHEPHH.

7. DepMEHTBI, YUACTBYIOIIKE B a3POOHON M aHa3POOHOM Aerpaaluy LEJUTH0I0-
30JIMTHUHOBBIX MATEPUAIOB.

8. Meroasl yTuaM3auuy LEJUTEOJIO3bI, MOy YEHUE PA3IMYHBIX TPOAYKTOB AJIs
CEJIbCKOT0 X035 CTBA M MTPOMBILIJIEHHOCTH.

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

10. HauGonee akTHBHBIE MUKPOOPraHU3MbI, OCYLIECTBIISIOIINAE OMOAETPATALIAIO
KCEHOOMOTHKOB.

11. Merabonuueckue myTu OMOErpaiallid KCEHOOMOTHUKOB, CO3JJaHHBIC T€HHO-
WHXKCHEPHBIMUA METOJIAMH.

12.  '€HHO-MH>XEHEPHBIE METOBI, HCIIOJIB3YEMBIE ISl Oy YEHUS] MUKPOOPTaHH3-
MOB, 00JIaJarOIIMX CIIOCOOHOCTBIO K ACTPalallii PA3IMYHBIX KCEHOOMOTHKOB.

13.  BHOTEXHOIOTMUYECKOE MOTYYCHHUE OCITKOB, TENTHIOB, JIMIUAOB, YIJIEBOOB.
OOborameHne pacTUTENbHBIX KOPMOB MUKPOOHBIM OEITKOM.

14.  BHOTEXHOJIOTMYECKOE MOIYYCHHE BUTAMUHOB, KO(PEPMEHTOB, OPraHUYECKUX
KHCJIOT, aHTUOMOTHKOB, QJIKAJIOUIOB.

15. Coznmanue 3pPeKTUBHBIX KOPMOBBIX PEMAPATOB U3 PACTUTENBHOM, MUKPOO-
HOI OMOMACCHI B OTXOJI0B CEJICKOrO XO3SIMCTRA.

16. IIprMeHEHHE HOBBIX HCTOUHUKOB OMO3HEPTUH, MOy YEHHBIX HA OCHOBE MHK-
POOMOIOrMYECKOr0 CHHTE3a U MOACIMPOBAHHBIX (DOTOCHHTETHYECKUX MPOLIECCOB.
17. buokoHBepcus OMoMaccel B Ouoras.

18.  BHOTEXHOJIOrUS ¥ OXPaHa OKPYKAOLIEN CPEIbI.

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

20. bHOKOHBEpCHs OTXOAOB PACTCHUEBOACTBA U MUIICBONA TPOMBILLICHHOCTH.
21. OpaKuMOHWPOBAHUE 3ETICHBIX PACTECHUIA U OMOKOHBEPCHS KOMIIOHEHTOB

22.  AspoOHbIE cIOCOOBI YTHIIA3ALMA CTOKOB

23.  IIpoW3BOACTBO OPraHUYECKUX KACIOT OMOTEXHOIOTMUYECKMMHA CITOCOOaMM B UX
UCIOJIb30BAHUE B KAYECTBE KOHCEPBAHTOB KOPMA.
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24.  AHa3poOHbIE cIOCOOBI YTUIIA3ALMHA CTOKOB.

25. CnocoObl KyJTbTUBUPOBAHUS MUKPOOPTraHU3MOB. TNTyOWHHBIN B TOBEPXHOCT-
HBII METO/E.

26. buoaerpananus KCEHOOMOTHKOB.

27. BepMUKOMIIOCUPOBAHME OPraHUYECKUX OTXO0B.

28. BHOTEXHONOTrMYECKUE METOABI KOHCEPBUPOBAHKS U XPAHEHUS KOPMOB.

29.  lTlosy4yeHnE MPOTEMHOBBIX MUKPOOMOIIOTUYECKUX KOHLIEHTPATOB B (DEPMEHTE-
pax ¥ UX UCIOJIB30BAHUE B 300TEXHOJIOTHH.

30.  OCHOBHBIE HANMPABJICHKS COBPEMEHHON OMOTEXHOJIOTAN, MUPOBBIE U POCCHA-
CKHME LEHTPHBI CENBCKOX03IHCTBEHHOM OMOTEXHOIOTHH.

31. TexHomorus METAHOBOTO OPOKEHUS TPH YTUIIM3ALMHA OTXOA0B YKUBOTHOBOI-
CTBA.

32, MukpoOHOIOTHYECKHE MPOLIECCHI, TPOUCXOIAIINE TPH KOMIIOCTUPOBAHUH OP-
FaHUYECKUX OTXOJ0B.

6.3 Onucanue nokasaresieii 1 KpUTEepHeB KOHTPOJIS yCIIeBAEMOCTH, ONTMCAHUE
LIKAJI OeHHBAHUS

6.3.1 OneHo4HbIe CpeacTBa TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH

OueHka 3HaHUI CTYIEHTOB NPOBOAUTCS M0 CJACAYIOLUM KPHTEPUSAM:

3aueT CTYJACHTY CTaBUTCS, ECIIH:

1. 3HaHUd CTYIEHTA OTJIMYAKOTCA TITyOUHOM U COAEPIKATENBHOCTBIO, UM IACTCS MOJI-
HBI MCUEPIBIBAIOILMI OTBET, KAK HA OCHOBHBIE BOIPOCHI, TAK U HA AOTIOJIHUTEIb-
HBIC:

. CTYJICHT JIOTUYHO U MOCJIEN0BATEIBbHO PACKPBIBAET BOMPOCHI, MPEATIOKEHHBIE B
ounere;

. CTYJICHT M3JIaracT OTBEThI YBEPEHHO, OCMBICJIEHHO U SICHO;

. riryOoKkue U 000OUICHHBIE 3HAHKUSI OCHOBHBIX IMOHATHI MICUXOJIOTUH, POPM U

METOJ0B OPraHM3auKu MPOLECCA UCCIIEN0BAHNS B IICUXOJIOTHH.

CTyeHTy 3a4€eT MO JUCHUIUIMHE HE CTABUTCS, €CIIN:

1. 3HaHUS CTYICHTA HE OTJINYAIOTCS MITYyOMHOM M COACPKATEIbHOCTBIO, UM HE J1a-
€TCs MOJTHBIN UCUYEPIIBIBAIOIINN OTBET, KAK HA OCHOBHBIE BOMPOCHI, TAK M HA JIOTOJI-
HUTEJIBHBIC:

. CTYJICHT M3JIaracT OTBETHI HEYBEPEHHO, MaTepHall HEOCMBICIICH;

. oOHapy>KeHO He3HAHHE WIIM HETIOHMMAaHHUE CTYACHTOM KOHTPOJIBHBIX BOIPO-
COB;

. JONYCKAFOTCS CYIIECTBEHHBIC OMMMOKH TTPH U3JI0KEHUH OTBETOB Ha BOITPOCHI,

KOTOPLIC CTYACHT HC MOJKCT UCIIPABUTE CAMOCTOATCIILHO.
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7. Y4eOHO-MeTOoAN4YeCKOe U HH(POPMAIHOHHOE 00eCTIeYeHNE TUCHHUILUTHHBI
7.1 OcHoBHAas1 IUTEpPATypa

1. buotexHomorus : y4yeOHMK W TPAKTHKYM Ui BY30B/ TMOJ pPeAAaKLHEH
H. B. 3arockunoi, JI. B. Hazapenko. — 3-¢ u3n., ucnp. u gon. — Mocksa : M3na-
TenbeTBO FOpaiit, 2022, — 381 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-534-
13546-6. — Tekct : anekTpoHHbI // OOpa3oBarenbHas miargopma FOpaitt [caiiT].
— URL: https://urait.ru/bcode/497604

2. Yeunna, O.H. OOmas OuotexHoJOTHs | y4yeOHOE NOCOOME Juisl BY30B /

O. H. Yeunna. — 3-¢ uzn., mepepad. u jpon. — Mocksa : UznatenbctBo Opaiir,
2022. — 266 c. — (Beicuiee obpazoBanue). — ISBN 978-5-534-13660-9. — Tekcr :
anekTpoHHbli  //  OOpazoBarenbHas 1iargopma HOpaiit [calit] — URL:

https://urait.ru/bcode/494460

3. Autunona, JI. B. OCHOBbI OMOTEXHOJIOTHH MEPEPAOOTKH CEIBLCKOXO035HCTBEH-
HOM  mpoaykuuu:  ydyeOHoe  mocodue  ans  By3oB/  JI. B. Antunoga,
O. I1. JIBopsHMHOBA ; IO HAY4YHOU peaakuumei JI. B. AHTMNOBO#N. — 2-¢ u3A., nepe-
pal. u non. — Mocksa : MznarensctBo FOpaiit, 2022. — 204 ¢. — (Bsicmee oOpa-
3oBaHue). — ISBN 978-5-534-12435-4. — Tekcr : snmekTpoHHsblid // OOpa3oBarenb-
Has margopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/493603

4. Yeunna, O. H. CenbCcKox03siCTBECHHAs OMOTEXHOJIOrUs ;| y4eOHOe mocodue
i cpennero npodeccuonanpsHoro oopazosanus / O. H. Yeunna. — 3-¢ u3n., nepe-
pad. m mon. — Mocksa : M3narensctBo FOpaiit, 2022. — 266 ¢. — (Ilpodeccno-
HabHOE OOpazoBanue). — [SBN 978-5-534-14275-4. — TeKCT : 3JIEKTPOHHBIN //
Oo6pazoBarenbHas miardgopma FOpait [caiit]. — URL: https://urait.tu/bcode/494504

5. Opranuzanusi OMOTEXHOIOTMYECKOTO MPOM3BOJACTBA. YUeOHOE MOcoOHMe AJis
By30B/ A. A. KpacHomranoBa [u ap.] ; noa pemakuueii A. A. KpacHomTaHOBO#H. —
Mocksa : UznatensctBo HOpaiit, 2022. — 170 ¢. — (Bbicmiee oOpazoBaHue). —
ISBN 978-5-534-13029-4. — Tekct : anekTpoHHbIi // OOpa3oBaTenbHas miaTdopma
FOpaiir [cailiT]. — URL: https://urait.ru/bcode/496541

7.2 JIONOJIHUTJILHAS JINTEPATYPa

1. AptroxoBa, C. M. BroTexXHOMOrMsE U MOJIEKYJIIpHAst OMOJIOTusl: MPOOMOTHKH,
npeOMOTHKH, METAOMOTHKH : yueOHOoe nmocodue / C. Y. Aptroxosa, O. B. Koznoea. —
Kemeposo : Keml'Y, 2019. — 224 ¢. — ISBN 978-5-8353-2548-1. — Tekcr : anek-
TpOHHBINA //  Jlamb  :  3neKTpoHHO-OMOmmoTeunas  cucrema. —  URL:
https://e.lanbook.com/book/135187

2. Bupyconorus u ouorexnojorus : yueOnuk / P. B. benoycosa, E. Y. Speiruna,
H. B. TpertbsixoBa [u ap.]. — 3-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. —
220 c¢. — ISBN 978-5-8114-2266-1. — TekcT : 31eKTpOHHBIH // JIaHb : 31EKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/212738
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3. I'pszera, B. K. OcHoBBI OMoTexHONOTMY : yueOHoe nocodue / B. U. I'psazera.

— Ilensa : [II'AY, 2022. — 217 ¢. — TeKcCT : 31eKTPOHHBIN // JIaHb : 3JIIEKTPOHHO-
oubnmuoteunas cucrema. — URL: https://e.lanbook.com/book/261539

4. Ctpenpuuk, H. B. HayuHble OCHOBBI MUKPOOHOTO CHHTE3A ;| YU€OHOE OCOOUE

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

I.

7.3 Meroanyeckue yKa3aHusi, PEKOMEHJIAUHNHU U APYrue MAaTepuaJibl K 3aHSITUSIM

[Tpn npoBeACHUH MPAKTUYECKUX PabOT HEOOXOIMMO CTPOro COONIOAATH MPABHIIA
TEXHUKM O€30MaCHOCTH NpU PadoTe B MUKPOOMOJIOTHUYECKOM TabopaTopuu, yKa-
3aHMS MMPENoJaBaTesicii U TabopaHTOB Kadeaphl.

Pabouas TteTpanp Ay 1abOPATOPHBIX M MPAKTUYECKUX 3aHATHIA MO AUCLHILIMHE
«OCHOBBI MUKPOOHOH OuotexHonoruuy. M.: LleHTp omepaTtuBHON nonurpaduu
PIAY-MCXA umenn K. A. Tumupssena, 2016.

CIT 1.3.2322-08 be3onacHOCTh padOThl ¢ MUKpOOpraHu3Mamu 3 - 4 rpynn naro-
TEHHOCTH (OMACHOCTH )

4. OINIOIT BO no 19.03.01 buorexnonorus

5. YueOusblii man no HanpaeneHuto 19.03.01 buorexnomorus

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

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

2. DnexTpoHHO-6mOMHoTeyHas cucteMa «3BC IOPAUT www.biblio-online.ru
JloCTyIl HE OrpaHuyYeH

3. OnexrponnHas oubmmoteka PI'b https://search.rsl.ru/ru JlocTym HE OrpaHUYEH.

4. benopycckas nudposas oudamoreka https://library.by/ Jloctyn He orpaHuyeH.

5. DnekrponHo-oubmmnoteynas cucrema PITAY-MCXA umenn K. A. Tumupszesa
http://elib.timacad.ru J/IocTyn He OrpaHUYEH.

8.1 ba3b1 1aHHBIX, HHPOPMANNOHHO-CIIPABOYHbIC H MOUCKOBBIC CHCTEMBI

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

Rambler (http://www.rambler.tu)
ATTOPT (http://www.aport.tu)

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

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

Nk LD =
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Cno’KHOCTh YCBOCHHUS MaTepualia JUCIMIUIMHBI 3aKII0YaeTCs B OOJbIIOM 00b-
eMe HH(pOpMauU, KOTOPYIO HEOOXOJMMO 3allOMHHATh (JIATUHCKUE Ha3BaHUs, (Pu-
3UOJIOTUYECKHE OCOOCHHOCTH, PACMPOCTPAHCHHUE B MPUPOJE, MOPQPOJIOTHIO U T.1.)
NO3TOMY YCBOCHHE Marepuaiia AUCLMILIMHBL JOKHO MPOUCXOIUTh MOCTENEHHO W
HEMPEPBIBHO OT 3aHATHS K 3aHATUIO. OT U3yYEHUsI CBOWCTB U OCOOCHHOCTEH MUKPO-
OPraHMU3MOB K IOHUMAHUIO UX POJH B OMOC(EPE M KU3HU YETIOBEKA.

10.1. Buasi u ¢popmMbl 0TPAGOTKH NPOIY LIEHHBIX 3aHATHIA

CTyaeHT, TpONyCTUBIIMI 3aHATHE, 00s3aH B JIBYXHEIENIBbHBII CPOK BO BHE-
YPOYHOE BPEMSI, B COOTBETCTBUU € PACMMCAHUEM OTPA0OTOK, BEINOJHUTH MPOMYIIEH-
Hoe [13. /]yst 3T0ro HeoOX0AMMO CaMOCTOSTENBEHO MPOPAdOTaTh MPOMYLICHHY O TEMY,
orpabotars 13 1 3aumTuTh padoTy y AexkypHoro npenogasaresns. [locne storo cae-
JaTh COOTBETCTBYIOUIYIO 3alMCh B KYPHAJIE MO YUYETY OTPAOOTAHHBIX 3aHSATHIA.

[Tpn HEBO3MOXKHOCTH OTPadOTaTh 3aHITHE B PEKOMEHYEMBIE CPOKH, CTYJEHT
NUIIECT KOHCIIEKT W 3alONHIET B paboyei TeTpaan TaOIUIbl, OTHOCIIIMECS K MPOITY-
HICHHOM TeMe, 3aTeM 3alIacT padoTy y IpenoaaBares.

11 MeToauyeckne peKOMEHIAINH NPENoAABATE/ISIM [0 OPraHU3alul 00yYeHust
N0 JHCHHUILIHHE

JUIss OCBOCHHMSI MPAKTUYECKHUX 3aHATHI MO JAUCUMIUIMHE HEOOXOIUMO JEJIHUThH
CTyAeHTOB Ha HeOonbime rpynnsl (10-12 yenosek) mist odecnevueHus 6€30MacHOCTH
IPOBOAMMBIX Pa0OT M MOBBILICHUS! KAYeCTBA OOy YECHHSI.

C wenbro co3nanust yCJIoBui uist odecnedeHns 3PPEKTUBHOTO UCIOIb30BAHUS
y4eOHOTO BPEMEHH, TAHHBIC TPYIIIBI HA 3aHATUSX ACTATCS HA OpUraasl mo 2-3 4eno-
Beka. PaGorta OpuramamMu co31a€T YCAOBUS JJIS OJHOBPEMEHHOIO BKIIFOUCHHS B
y4eOHBIA MPOLIECC BCEX CTYJIEHTOB 0€3 MCKIIFOUEHUS, MPOUCXOJUT COBMECTHAs MO-
3HABATENIbHAS JCATEIBHOCTD, CO3IAETCS cpela 00pa30BaTEIbHOTO OOLICHHS U pealu-
3yeTCsl IPUHLUI OOPATHOM CBS3H.

12 Oco0eHHOCTH peau3aniy JUCHUIJINHBI /IS HHBAJIHAOB U JINI C
OrPaHUYCHHBIMH BO3MOKHOCTSIMU 310POBbSI

[Tpodeccopcko-neaarornuyeckuii CoCTaB 3HAKOMUTCS ¢ TICUXOJIOTO(PU3UOTIOTH-
YECKMMHU OCOOCHHOCTSIMM OOYYarOIMXCsl MHBAJIMJOB M JIUL C OTPAHUYEHHBIMUA BO3-
MO>KHOCTSIMHM 3/I0POBbSl, HHIMBUAAYAIbHBIMA MPOrpaMMaMu peaOuauTalid MHBAJIN-
J0B (mpu Hanmuumu). [1py HEOOXOAMMOCTH OCYIIECTBISIETCS TOMOTHUTENbHAS MOJ-
JEpKKa MPENOJaBaHusl MCUXOJI0raMH, COUMAIbHBIMUA PAOOTHUKAMH, TPOLICIIINMHU
NOJTOTOBKY ACCHCTEHTaMH.

B cooTBETCTBMM € METONMYECKUMHM peKOMEHAAuMsMA MuHoOpHayku PO B
Kypce MpeanoiaracTcs UCHoab30BaTh COLUAIBHO-AKTUBHBIE U PE(PICKCUBHBIE METO-
Ibl OOYUYEHHSI, TEXHOJIOTAN COLMOKYJIbTYPHON peabMIMTAliK ¢ LEIbI0 OKa3aHUs I0-
MOILM B YCTAHOBJICHUM MOJIHOLUEHHBIX MEKITUYHOCTHBIX OTHOLICHUN C IPYTUMU CTY-
JEHTAMH, CO3JaHUM KOM(OPTHOTO MCUXOJIOTMYECKOr0 KiIMMara B CTYJIECHYECKON
rpynne. [logbop u pa3paboTka y4eOHBIX MaTE€pUaliOB MPOU3BOJATCI C YYETOM
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NPEIOCTABIICHUSI MaTepuaiia B Pa3JIMUHbIX (popmax: ayauanbHOW, BU3yAIBHOH, C UC-
NOJIb30BAHUEM CHECHMATBHBIX TEXHUYECKUX CPEICTB U MHPOPMAILIMOHHBIX CUCTEM.

CornacHo TpeOOBaHMSAM, YCTAaHOBIECHHBIM MUHOOpHaykn Poccun K mopsaky
peanu3anmu 00pa30oBaTENIbHON JACATETPHOCTA B OTHOLICHUM WHBAIMIOB W JIALL C
OB3, HE00X0IMMO UMETH B BUJTY, UTO:

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

BaTh HA 3aHATUSAX BMECTE C ACCHCTEHTOM, OKA3bIBAOIIMM OOYYarOIIEMYCSl HE-

00X0IMMY 1O MTOMOIIIb;

2. uHBaMABL U una ¢ OB3 1o cimyXy MMEKOT IpaBo Ha MCIIONIb30BA-

HUE 3BYKOYCHJIMBAIOLICH armaparypsl.

[Tpu mpoBeaECHUM TPOMEXKYTOUHOM aTTeCTaluy MO AUCLMILIAHE 00eCneYnBa-
€TCsl COOJTIOJIEHUE CIICTY OLUX 00X TPEOOBAHMIA:

o OPOBEJCHUE AaTTECTAlMKM Ul WHBAJIMJIOB B OJHOW ayIWTOPUHU

COBMECTHO C OOYYarOIIMMHKCS, HE SIBJISIOIIUMUCS WHBAIMIAMH, €CITU 3TO HE

CO3/IaCT TPYAHOCTEH [UIsi MHBAIMAOB M MHBIX OOYYAOIIMXCS MPH MPOMEXKY-

TOYHOH aTTECTaLMH,

o OPUCYTCTBUE B ayJUTOPHHM ACCUCTEHTA (ACCUCTEHTOB), OKA3bIBA-

IOLIET0 00yYaroUMMCsl MHBAIMAAM HEOOXOAMMYK) TEXHUYECKYHO MOMOIIL C

YUETOM MX WHAMBUAYAIBHBIX OCOOEHHOCTEH (3aHATh padouee MECTO, NEPEIBU-

rarbCsl, IPOYUTATh U OPOPMUTH 33AAHKE, OOIIATHCS C HIK3AMEHATOPOM ),

o N0JIb30BAHUE HEOOXOAUMBIMU OOYYAFOIIMMCS MHBAIAIAM TEXHH-

YECKMMU CPEACTBAMHU MPH MPOXOKACHUMA MPOMEKYTOUYHOM aTTECTAlMK C yUe-

TOM MX UHJWBUY ATbHBIX OCOOCHHOCTENH;

o 00eCcreueHne BO3MOXKHOCTH OECHMPENSTCTBEHHOIO Jo0cTyna o0y-

YAKOIIMXCS UHBAJUAOB B Ay IUTOPUH, TYAJIECTHBIE U IPYTHe MOMEUICHHS, a TaK-

YK€ X TPEOBIBAHNS B YKA3aHHBIX MOMEIICHUSX.

[To MUCBMEHHOMY 3asIBJICHHAIO 00YYaroIerocss MHBATUAA MPOJOKUTEIBHOCTD
NPOXOXKACHUS MCHBITAHUS TPOMEKYTOUHOM arTecTanmu (3a4era.) 00yYarolmMest
WHBAIUJIOM MOKET OBbITh YBETMYEHA MO OTHOLIEHWIO K YCTAHOBJICHHOH MPOIOJIKH-
TEJBHOCTH €T0 CIAYH:

o OPOJOKMTENBHOCTh COAYA MCIBITAHUS, MPOBOAMMOIO B IMHChH-

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

o NPOJOKUTENBHOCTD MOATOTOBKM OOYYAOLIErOCs K OTBETY, MPO-

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

B 3aBHCHMOCTH OT MHAMBHIyaJIbHBIX OCOOeHHOCTEH, oOyvarommxcs ¢ OB3
YHUBEPCHTET 00ECNIEYNBACT BBITOJHEHUE CIICAYOIINX TPEOOBAHUN MTPHU MPOBEACHAN
aTTeCcTaluu:

a. JUTS CIETIBIX:
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o 3a/laHusl U WHBIE MaTepUaIbl AJIsi MPOXOKACHHS MPOMEKYTOUHOM
arrectauui O(QpOPMITAIOTCS B BHJE JJICKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
NOMOLIBK) KOMIBIOTEPA CO CHELMATM3UPOBAHHBIM TPOrPaMMHBIM O0ecreye-
HUEM JIJIS CJIENBIX, JIMOO 3aUMTHIBAKOTCS ACCUCTEHTOM,

o NUCBMEHHBIC 33JaHKs BBINOJIHAOTCA O0y4YaromuMHUCs Ha Oymare
penbePpHO-ToYeuHbIM prudToM bpaiinsg unm Ha KOMIBIOTEPE CO CICHAAT3H-
POBAHHBIM POTPAMMHBIM 00ECTIEUEHUEM AJIS CEMBIX, JIMOO HATMKTOBBIBAKOT-
Csl aCCHCTEHTY,

o Py HEOOXOAUMOCTH O0YYarOMIMMCS TPEIOCTABISACTCS KOMILJIEKT
NUCHbMEHHBIX MPUHAIICKHOCTEH U Oymara Juisi mucbMa penbe(hHO-TOUCUHBIM
mpudrom bpailsis, KOMIOBIOTEp €O CHEHMATM3HPOBAHHBIM MPOTrPAMMHBIM
o0ecreueHUEM IS CIICTIBIX,

b. g cnaboBUAILIKX:

o 3alaHusl U WHBIE MaTepHajbl Ui CAauu 3adera O(hOpMIISIOTCS
YBEJIMYECHHBIM HIPUPTOM;

o o0ecnevynBacTCd MHAMBUAYATBHOE PABHOMEPHOE OCBEIICHUE HE
MeHee 300 Jrokc;

o npv HEOOXOAMMOCTH O0YyYarOUMMCs MPEAOCTABISAETCS YBETUYH-
BAKOILEE YCTPOWCTBO, JOMYCKACTCS  HCIOJIb30BAHUE  YBEIMYMBAKOIINAX
YCTPOMCTB, UMEIOIIMXCS Y 00YUYarOIMXCS,

C. Ui TIyXUX W CIA0OCIBIMIANIMNX, C TSHKEIBIMU HAPYIICHUSMHA pe-
Yu:
o0ecneunBacTCs HaJMYKME 3BYKOYCWIMBAKOLICH anmapaTypbl KOJUIEKTHBHOIO

NOJIb30BAHUS, MPHU HEOOXOIUMOCTH OOYUArOIMMCS MPEAOCTABISIETCS 3BYKOYCHITH-
BaKOIIAs aNNapaTypa MHAUBHIY ATBHOTO MOJIb30BAHUS,

MO0 UX KEJIAHUIO UCTIBITAHUS POBOASTCS B MUCbMEHHOM (hopMe;

d.  [mng qun ¢ HapyIIEHWSIMU ONOPHO-JBHTATENILHOTO ammapara (Ts-
JKEJILIMA HAPYUICHUSMU JBUTATENBHBIX (PYHKIMI BEPXHUX KOHEUHOCTEH WM
OTCYTCTBHEM BEPXHHUX KOHEUHOCTEH )

o NUCBMEHHBIC 33JaHKs BBINOJHAOTCS OOYYarOUIMMKCS HA KOMITb-
I0TEPE CO CNECUUATM3UPOBAHHBIM MPOTPAMMHBIM 00ECIIEYCHHEM WIIK HAIUKTO-
BBIBAIOTCSl ACCUCTEHTY,

J N0 WX JKEJTAHUIO MCTIBITAHKS POBOJISATCS B YCTHOM opme.

O HeoOxoauMocTH 00ecneYeHrs CIICUMAaIbHBIX YCIOBHM 71 TPOBEACHUS aT-
TECTAlMK 00YYarOLIMIACS TOJDKEH COOOIIMTh MMCBbMEHHO HE TO3/IHEE, ueM 3a 10 aHei
10 Havaja arrectaumu. K 3asBICHUIO MPUIATAOTCs TOKYMEHTHI, MOATBEPKAAOIINE
HAIAYUE y O0YYAIOIIErOCsS MHAWBUALY ATbHBIX OCOOCHHOCTEH (ITPU OTCYTCTBUH YKa-
3aHHBIX JOKYMEHTOB B Opranm3anuu). [Ipm HeoOXoaumocTu s o0ydaroumxcs ¢
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Penensus
Ha pabdouyr nporpammy aucuuminabl b1.B.08 «OcHoBBI MUKPOOHOIT GHOTEX-
HOJIOTH I
®I'OC BO no nanpasJienuro 19.03.01 buorexnosorus, HanpasjaenHocrs (npo-
(¢uib): bHoTexHOI0THs U MOJIEKYJISIpHAsE OHOJIOTHSA (KBATH(HKALMS BbIIYCK-
HHKA — 0aKajaaBp)

Mocunoii Jlrogmunoit BnaaumupoBHOH mnpodeccopom kaenpel 3KOIOTHH
Poccuiickoro rocy 1apctBeHHOTO arpapHoro yausepeurtera — MCXA um. K. A, Tu-
mupszeBa (PTAY-MCXA um. K. A. Tumupsazesa), A0KTOp OHONOTMYECKAX HAyK
(manee MO TEKCTYy PELICH3EHT), MPOBEICHA PELCH3Us padodeii MporpaMMbl JUCIIH-
winHbl «OCHOBBI MUKpPOOHOH OwmotexHonmorum» - GI'OC BO mno HanmpapieHUro
19.03.01 buorexHosorHsl MO HAMpaBiICHHOCTH (TPoduiTr0): BuoTeXHOIOTUST U MOJIE-
KyJsipHas Ouosiorusi pazpadotanHoi B ®I'BOY BO «Poccuiickuii rocy1apcTBEHHBIMA
arpapublii yauBepcureT — MCXA umenun KA. TumupszeBa», Ha kadeape MUKpo-
Ouojorun U uMMyHoJsioruu (pazpadoturk CHeruper [1.B. crapumii nmpenogaBaresnb
Kkadeapsl MUKpOOMOJIOTAN U UMMYHOJIOTHH, K.O.H. TOLEHT Kadeapbl MUKPOOHUOJIOTHA
u ummyHostorun Cemunkas O.B.).

PaccMOTpeB NMpeaCTaBICHHBIE HA PELICH3UIO MATEPHAIIBI, PEUEH3EHT MPUILIET K
CJICTy FOLLMM BBIBOJAM
[IpenbsBieHHas padboyas nporpamMmma AMCHUAITAHBI « OCHOBBI MUKPOOHOH OMOTEXHO-
aorun» (manee no Tekery Ilporpamma) coomeemcmseyem tpedoBanusm OI'OC BO
no HampagjeHuto, 19.03.01 buotexHonorus no HampaBieHHOCTH (Tpoduito). buo-
TEXHOJIOTHS U MOJIEKYJIsIpHAst OWMOJIOTUS, U coOepoicum BCE OCHOBHBIE PAa3ACiibl, cO-
omeemcmayem TPeOOBAHUSAM K HOPMATHBHO-METOJMYECCKHM JOKYMEHTAM IPENbsIB-

JSEMBIX K paboueii mporpaMme TUCIHUTLIAHBI.

IIpencraBiennas B Ilporpamme akmyaipHocmpy y4eOHOW NUCHMIUIMHBI He nodiie-
DICUM _CcoMHenul0o — JWCLUWIUIMHA BKIIIOUYEHA B BAPHUATUBHBIN MpodecCrOHATbHBIN
UK 00pa3oBarenbHOM mporpaMMbl OakaiaBpuata yudeOHoro — Omoka b1.B.08.
[IpencraBnennsic B [Iporpamme yenu TUCHMILTMHBL coomsemcmeayiom TPeOOBAHUSAM
®I'OC BO nanpasnenus 19.03.01 buorexnonorus. B coorsercteum ¢ IIporpammoii
3a JUCHMIUTMHOW «OCHOBBI MUKPOOHOW OMOTEXHOJIOIMHW» 3aKPEMJICHBI MPOQECCHO-
HajbHble KomneTeHmun (MHaukaTopsl) [TKoc-1.1; T1Koc-1.2; T1Koc-1.3; [1Koc-1.4;
[Tkoc-2.1; Ilkoc-2.2. JlucuumirHa «OCHOBBI MUKPOOHOH OMOTEXHOJIOTHW» W TPE.-

craByicHHas [Iporpamma cnocobna peanruzosams KOMIETEHIMIO B 0OBSBICHHBIX TPE-
OoBanusx. KomrereHuus ne gwizvigaem commenus B CBETE MPO(PECCHOHATBHON 3Ha-
YUMOCTH M COOTBETCTBHS COACPKAHUIO TUCHMILTUHBL «OCHOBBI MUKPOOHOH OMOTEX-

HOJIOTWMY
Pesynomamol 00yuenua, npencrasicHHble B [IporpaMMe B Kareropusx 3HATh,
YMETbh, BIAJAECTh COOmEemcmaylom CNeUPUKE U COAEPKAHUIO0 JUCLUIUIMHBL U Oe-

MOHCHIPUPYIONT 603MONCHOCHTb TTIOJTYUCHUA 3a54BJICHHBIX PC3YJILTATOB.
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O6mmas Tpya0éMKocTh tucuuIinibl b1.B.08 « OCHOBBI MUKPOOHONH OHOTEXHOIOTHI
cocTaBmsieT 4 3a4€THBIX eqUHULBI (144).

1. MHdopmanus 0 B3aMMOCBSI3M M3yYaEMbIX IUCHUIUIMH U BOTIPOCAM HCKITIO-
YeHUsST QyONMMPOBAHMS B COACPYKAHUU JUCIUIUIMH coomeemcmayem NeCTBUTEIIBHO-
cti. Juciunivaa b1.B.08 «OcHOBBI MUKPOOHO# OMOTEXHOIOTUWY) HE B3aUMOCBS3a-
Ha ¢ apyrumu aucuumuinHaMu OITOIT n YueOHoro miana mo HanpaeiaeHuto 19.03.01
buoTtexHonoruss u BO3MOKHOCTh TyOJMUPOBaHUS B CONCP)KAHWM OTCYTCTBYET. Jluc-
mumiHa b1.B.08 «OcHOBbI MUKPOOHOH OMOTEXHOJOTUM» MPEIyCMaTPUBAET HAJU-
Yyhe CHEUUAJIbHBIX TPeOOBAaHMWA K BXOJHBIM 3HAHUSM, YMEHHSM M KOMIICTCHIIHASM
CTYJICHTA, XOTS MOKET SIBJISATHCS MPEAMIECTBYOMICH ISl CIEHUAIBHBIX, B TOM YHUCJIE
npo(heCCHOHANIBHBIX JAUCLHUILUINH, UCIOJIB3YIOIUX 3HAHUS B 00JIACTH MUKPOOMOIIO-

'Y B TPOECCUOHATBHOM eSTeNbHOCTH OaKaiaBpa.

2. TlpenacraBnennas [Iporpamma npeamnonaracT UCMoJIb30BaHUE COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJOTHM, MUCMONB3YEMBIC MPU Peau3allui Pa3IuuHbIX BUJIOB
yueOHOo# paboThl. DopMbI 00pa30BaTENbHBIX TEXHOJIOTHI coomeemcmayiom CHelu-
(uKe TUCLUTIIIUHBL.

3. Bunsl, conep:kaHue U TPyAOEMKOCTb CAMOCTOSITEIbHON PabOThI CTYICHTOB,
npeacrapieHHble B [Iporpamme, coomgememayiom TpeOOBaHUSM K TOATOTOBKE BbI-
yCKHUKOB, coaepxkammmcss B0 GI'OC BO no nanpasnenuto 19.03.01 buorexnouno-
rus. [IpencraBneHubie 1 onucannbie B [IporpamMme hopmbl mexyuyedi OLlEHKU 3HaHUM
(ompoc, kKak B popMe 0OCY>KIEHUS OTACTBHBIX BOMPOCOB, TAK W BBHICTYIUICHHUS, U y4a-
CTUE B TEMATUYECKUX TUCKYCCHUSIX M TPYIIOBBIX OOCYXKAEHUSX), COOMBEmMCmEYIom
crieun(puKe AMCUUTUTMHBL U TPEOOBAHUSIM K BBIMY CKHUKAM.

dopMa NPOMEKYTOUHOTO KOHTPOJIS 3HAHWN CTYAEHTOB, MPEAYCMOTPEHHAs
[Tporpammoii, ocyuiecTBisieTcs B (popMe 3aueTa

dopMBl OLEHKK 3HAHWi, npeacraBicHHbie B [Iporpamme, coomsemcmeyiom
celM(pUKE AMCUUTUIHHBI U TPEOOBAHUSAM K BBITY CKHHKAM.

4. Y4eOHO-METOIMYECKOE 00ECNEYCHUE AUCLUUIIIMHBI TPEICTABICHO. OCHOB-
HOU IuTepaTypoit — 5 uctouHuka (0a30BbIid YUEOHUK U yUeOHOE MOCOOUE), JOMOJTHU-
TENBHON JIMTEPATYPOi — 4 HAMMEHOBaHWil, U coomeemcmeyem TpedoBanusiM OI'OC
OIIOIT BO nanpasnenus 19.03.01 buorexnomnorus

5. MarepuanbHo-TeXHHUeCKOe obecnedeHne auciuminabl b1.B.08 «OcHOBBI
MUKPOOHOH OMOTEXHOJIOTHWY coomeemcmeyem Creuu(puKe TUCHUILITUHBL « OCHOBBI

MUKPOOHOW OMOTEXHOJOTUM» U 00ECNEUYMBAET UCIOJIB30BAHUE COBPEMEHHBIX 00pa-
30BaTEIbHBIX, B TOM YMCIIC MHTEPAKTHBHBIX METOAOB O0yYCHUSI.

6. MeToaMuYECKHE PEKOMEHIAMM CTYICHTAM U METOJUYECKHE PEKOMEHAALAN
NPENOAABATENSAM MO OPraHU3alKl 00yUYEHHsI MO AUCLMIUTMHE AAKOT MPEACTABICHUE O
cneuuduike o0yuenus no aucuurianHe b1.B.08 «OcHOBbI MUKPOOHOW OMOTEXHOIO-
TUW» U coomeemcmeyiom CTaHaapty no Hanpasnenuto 19.03.01 buorexnonorus
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