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1. Hean ocBoeHUS TUCHUILINHBI (MOIYJIs)

HenssMmu ocBoeHusT TUCHTUTIIUHBI «OCHOBBI OMOTEXHOJIOTHHY SIBJSIETCS TIOJy4YCHHE 00Y-
YAFOIIUMHUCS TPEACTABIICHUHN O KIIOYEBBIX POOJIEMaxX ¥ TJIaBHBIX HAIIPABIICHUSX PAa3BUTHUS OHO-
TEXHOJIOTHH, TIEPEIOBbIX METOJIWKaX, MPUOOPHOM M TEXHOJOTHYECKOW Oase; GopMHUpOBaHUE
MPEJICTABICHUA O TEXHOJIOTHSIX MPOU3BOACTBA OCHOBHBIX BUJIOB OMOTEXHOJIOTHYECKON MPOTYK-
L.

OcHOBHBIE 337]a41 Kypca:

- 3HAKOMCTBO C HOBEWMIIIMMH JOCTH)KCHHSIMHU M MEPCIEKTUBHBIMHU HAMPABICHUSIMH Hay4-
HBIX MCCIICZIOBAHUN B OMOTEXHOJIOTHH Ha COBPEMEHHOM JTare pa3BUTHS,

- OCBOCHHE TEXHOJIOTHYECKHX ACIEKTOB IMOJTYYEHHUS OCHOBHBIX BHJIOB OMOTEXHOJIOTHYE-
CKOH IIPONYKIIMH;

- 3HAKOMCTBO C IPUHITUTIAMH OTITUMHU3AIMH TEXHOJIOTMYECKOTO TPOIecca;

B pesynbpraTe m3ydeHus Kypca OoOydarolIuiics OBJIa/ieBaeT HEOOXOJAMMBIMU TEOpETHYE-
CKMMH ¥ TPAKTUYCCKUMH 3HAHUSMH 10 BOIPOCAM TEPCIICKTUBHBIX HANPABJICHUH HAYYHBIX HC-
CJICTIOBaHMI B OMOTEXHOJIOTMH HA COBPEMEHHOM JTare Pa3BUTHS C NATHHEHIIUM UCIIOJIE30BaH M-
€M UX B Ipolecce mpodecCHoOHAIbHON AeATEIbHOCTH.

[Ipu ocBOeHMM JaHHOW NUCHIUIUIMHBI YYUTBIBAIOTCS TPYIOBbIC (PYHKIMH CIIETYIOMIETO
POECCHOHAIBHOTO CTaHapTa!

22.005 Crenupanuct 1Mo TeXHOJIOTUU MPOIYKIIMH M OPraHU3aluK OOIIEeCTBEHHOTO MHUTa-
Hus (yTB. npukazoM Muntpyaa Poccun ot 15.06.2020. Ne329n).

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

CornacHo yuyeOHOMY IUIaHy IO HampaBieHHI0 noArotoBku 19.03.04 TexuHonorus mpo-
JTYKIIMA ¥ OPTaHHU3AIMK OOIIECTBEHHOTO MUTAHMS JAUCHUTUINHA (MOAYNb) «OCHOBBI OMOTEXHO-
JIOTMM» OTHOCHUTCS K 3JIEKTUBHBIM AMCLUUIUIMHAM (MOZIYJSIM) 4acTH, GopMUpyeMOl ydacTHUKA-

MU oOpa3oBarenbHbIX oTHomeHnd b1.B./1B.05.02.

Jlnist OCBOGHUS TAaHHOM MUCHMIUIMHBI HEOOXOAWMBI 3HAHHS U YMEHUsI, IPHOOPETCHHBIEC B
pe3yibTaTe OCBOCHMS IMPEIIIeCTBYIOMUX TUCHMIUIMH: «Du3nonorus nutanus», «Heopranuue-
cKas XuMus», «MUKpoOHOIOTrHs»

B nanpHeiimem 3HaHHS, YMEHHMS M HaBBIKM, C(HOPMUpPOBAHHbBIE B IPOLIECCE H3YUEHUS
JVICIIATUTHHBL, UCTIONB3YIOTCS TPH MPOXO0XKJACHUH ITPON3BOACTBEHHON TPEITUIIOMHOMN MTPAKTHKH
Y HAIMCAaHWUHU BBITYCKHOHN KBAIN(UKAIMOHHON PaOOTHI.

3. Ilnanupyembie pe3yabTaThl 00y4eHHs 110 TUCHHUILIMHE, COOTHECEHHBbIE C

IUVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHA 00pa30BaTeIbHOM MPOTrPaAMMBbI

B pesynbraTte u3yueHust JUCHUIUIMHBI 00yYaroIUIACs JOHKEH OCBOUTh TPYAOBbIE (PYHK-
IIUU:

VYnpaBieHne KauecTBOM, O€30MacHOCThI0 U MPOCIEKUBAEMOCTHIO MPOU3BOJACTBA IMPO-
JYKIIMKM OOIIECTBEHHOTO MUTAaHUS MACCOBOTO M3TOTOBJIEHUS M CIEHUATM3UPOBAHHBIX MUILIEBBIX
npoaykToB (22.005 CrneuuanucT Mo TEXHOJOTHH MPOAYKIUU U OpPraHU3alUU OOLIECTBEHHOTO
nutanusa. TO. — D/02.6)

TPYAOBBIE IENCTBUSA:

22.005 CrenuaiaucT Mo TEXHOJOTUU MPOAYKIIMH U OpraHU3aIii OOIEeCTBEHHOTO THTa-
Hus. TO. — D/02.6:

BxomHO¥ M TEXHONOTHYECKHUN KOHTPOJb KAadeCTBa CHIPHS, MOTy(PaOdpUKaTOB U TOTOBOM
IPOAYKIMH JIJIsl OpraHU3alMi PALlMOHAIIBHOTO BEACHUS TEXHOJIOTMYECKOTO Mpoliecca MPOU3BO-
CTBa B IIeNIAX pa3pabOTKU MEPOINPHUSATHI MO MOBBIMIEHHUIO 3P(EKTUBHOCTH MPOU3BOJCTBA MpPO-
JTYKLIMAU OOIECTBEHHOTO0 MUTAHUSI MACCOBOT'O M3TOTOBJICHUS M CHELMATM3UPOBAHHBIX MUIIEBBIX
MIPOJYKTOB



Pa3paboTka MeTOI0B MPOIYKIIUHU B TIPOIECCE TEXHUUYECKOTO KOHTPOJISI U UCTIBITAHUS TO-
TOBOM MPOM3BOJICTBA MPOAYKIIMH OOIIECTBEHHOTO MUTAHUS MAaCCOBOTO M3TOTOBJICHHS U CIICIIHa-
JU3UPOBAHHBIX MMUILEBBIX MPOAYKTOB

VYnpaBieHne KauecTBOM, 0O€30MacHOCThI0 M MPOCIECKUBAEMOCTHIO MPOU3BOJACTBA IPO-
JTYKIIMHM OOIIECTBEHHOTO MUTAaHUSI MAaCCOBOTO M3TOTOBIICHUS U CIIEUATM3UPOBAHHBIX MUILEBBIX
npoaykToB (22.005 CrneuuanucT mo TEXHOJOTHUH MPOAYKUIUU U OpTaHU3alH OOIIECTBEHHOTO
nutanus. TO. — D/02.6)

TPYJOBBIE IEUCTBUS:

22.005 CrenpaiaucT Mo TEXHOJOTHUU MPOAYKIIMH U OpraHu3aIii OOIIECTBEHHOTO MUTa-
aus. TO. — D/02.6:

VY4er cpIpbsl M TOTOBOI NMPOIYKIUMU HA 0a3e CTaHJAPTHBIX U CePTU(HUKAINOHHBIX HCIIbI-
TaHWH MPOU3BOACTBA MPOAYKIIMH OOIECTBEHHOTO MUTAHK MaCCOBOT'O U3TOTOBJICHHS M CIICIHa-
JM3UPOBAHHBIX MUILEBHIX MPOAYKTOB B IIENAX 00ECIEUeHUs COOTBETCTBHS HOPMATUBAM BbIX0/1a
TFOTOBOM MPOJYKIIUU B COOTBETCTBUU C TEXHOJIOTMYECKUMU UHCTPYKLIUSAMU

OcBoeHne TUCIUTUTMHBI HAIPABJICHO Ha (POPMHUPOBAHUE CIISTYIOIINX KOMIIETECHIIHIA:

I1K-1 cnocoOeH Mcnosib30BaTh TEXHUYECKHE CPEJCTBA JUIsl U3MEPEHUs OCHOBHBIX Iapa-
METPOB TEXHOJIOTMYECKUX IPOLIECCOB, CBOMCTB ChIPbs, MOJIy(PaOpUKATOB U KaueCTBO IOTOBOM
IPOIYKLIMH, OPraHU30BaTh U OCYLIECTBIATh TEXHOJOTMYECKHUN MPOLIECC MPOU3BOACTBA IIPOAYK-
LIUY TUTaHUs

I1K-7 criocobeH npoBOANUTE UCCIIEAOBAHUS MO 3a/laHHON METOJUKE U aHAJIM3UPOBATh pe-

3YJIbTAThl SKCIICPUMCHTOB

[Tnanupyemsie Kpurtepuu onieHuBaHUs pe3ynbTaTOB O0Y4YeHUs
€3yJIbTaThl .
pesy Husknit
o0OyueHus N
(OTIOPOTOBBIiT) . . N
(nHIUKATOPBI IToporossrii bazoBerit IIponBuHyTHIH
KOMIIETECHIINS
JOCTHKEHUS
He chopMHUpoBaHa
KOMITCTCHITHH)
I1K-1 He criocoben opra- | Y nosnerBoputens- | Xopouo ciocober | OTIUYHO ciocoOeH
N-1pk., — Cno- | HM30BaTh U OCY- HO CIIOCOOCH Opra- | OpraHu30BaTh U OpraHU30BaTh U
cOOCH OpraHu30- |IIECTBIISATH TEXHO- | HU30BATh U OCY- OCYIIECTBIISTh OCYIIECTBIISATH TEX-
BaTh U OCY- JIOTHYECKUH NPO- | MIECTBIISATH TEXHO- | TEXHOJIOTUYECKUI | HOJIOTMYECKHUH
IIECTBIIATh T€X- | I€CC MPOU3BOACTBA | JIOTMYECKHUH NPO- | IPOLIECC MPOMU3- HPOLIECC MPOU3-
HOJIOTUYECKUN MIPOJYKIIMY MUTa- | IIecC MPOM3BOACTBA | BOACTBA MPOAYK- | BOJACTBA MPOJIYK-

HPOLIECC MPOU3-
BOJICTBA MIPOAYK-
UM TUTAHUSI

HUA

MNpOAYKIINU ITUTa-
HUA

OV ITMTaHUA

WU ITMTaHUA

I/II['ZHK—l — 3Haer
METO/bI U3Mepe-
HUSI OCHOBHBIX
rmapamMeTpoB TeX-
HOJIOTHYECKUX
MPOLIECCOB,
CBOJCTB CBIpbS,
noJiypadpukaToB
Y KaueCTBO r'OTO-
BOW NPOAYKIMHU

He 3naet metozs!
HM3MEpPEHUS OCHOB-
HBIX IIapaMETPOB
TEXHOJIOTHYECKUX
MIPOLIECCOB,
CBOICTB CBIpBS,
nosrypabpuKaToB 1
Ka4eCcTBO I'OTOBOM
HPOIYKINH

Y 10BIETBOPUTENB-
HO 3HA€T METOJBI
WU3MEPEHHST OCHOB-
HBIX ITapaMETPOB
TEXHOJIOTMUECKUX
IIPOLIECCOB,
CBONCTB CBIpbS,
nony¢$abpHKaToB 1
KayeCcTBO TOTOBOM
IPOAYKIUHA

Xopo1o 3HaeT
METO/bI U3MEPEHUS
OCHOBHBIX Hapa-
METpPOB TEXHOJIO-
THYECKUX MTpoLec-
COB, CBOMCTB CHI-
pbsi, omydadprka-
TOB M Ka4€CTBO
TOTOBOM IPOAYK-
UK

OT/IMYHO 3HAET
METO/IbI U3MEPEHUS
OCHOBHBIX Tapa-
METPOB TEXHOJIO-
THYECKHX MpoLec-
COB, CBOWMCTB CHI-
pbsi, monyhadbpuka-
TOB M Ka4€CTBO
TOTOBOH MPOAYK-
UH

TIK-7

I/II[‘].]‘[KJ — Yme-
€T IPOBOJUTH
HCCIIEOBAaHUS 110
3aJJaHHOH METO-
JIUKE

He ymeert nposo-
JUTB UCCIIEI0OBAHNUs
10 3a/1aHHON METO-
JUKE

Y 10BIETBOPUTENB-
HO yM€ET IIPOBO-
JIUTh UCCIIEIOBaHMS
10 33JJaHHOU METO-
IOHUKE

Xopolio ymeer
MIPOBOJIUTH UCCIIE-
JIOBaHHMS 110 3aaH-
HOU METOJIUKE

OTnuyHO ymeeT
MIPOBOJIUTH UCCIIE-
JIOBaHHMA IO 3aJ1aH-
HOU METOJIUKE




Hﬂ'ZHKJ — Cmo-
coO€eH aHaJInu3u-
poBaTh pe3yiabTa-
ThI SKCIICPUMECH-
TOB

He crocoben ana-
JIN3UPOBATH pe-
3yJBTATHI FKCIIC-
PUMEHTOB

VY noBneTBOpUTEIH-
HO CITOCOOEH aHa-
JM3UPOBATH pe-
3yJBTaThl SKCIIE-
PHMEHTOB

Xopoio cnocobeH
QHAJIN3HPOBATh
PE3yJIBTATHI IKCIIC-
PHMEHTOB

OTIMYHO CIIOCOOEH
aHAJIM3UPOBATh
Pe3yaBTAThI DKCIIE-
PUMEHTOB

B pe3ynbrare 0CBOGHUS AUCLUILIMHBI 00Y4atOLMics JOKEH:

3HaThb: OCHOBHBIC OMOTEXHOJIOTUYECKHE CIIOCOOBI MOJMYYCHHUS TOJIE3HBIX Ul YEIOBEKa
IPOAYKTOB; HOBEHILINE TOCTUXKEHUS B 00JaCTU OMOTEXHOJIOTHH; TPaJIUIMOHHbIE OMOTEXHOJIOT U-
YEeCKHE IPOLIECCHI, UCIIOJIb3yEMbIE B PAaCTEHHEBOJCTBE, KMBOTHOBOJACTBE, MEIUIMHE U IPO-
MBIIIIEHHOCTH, TEXHUYECKUE CPEACTBA ISl U3MEPEHMs. OCHOBHBIX NapaMeTPOB TEXHOJIOIMYe-
CKUX TMPOIIECCOB, CBOWCTB ChIPbs, MONIy(PaOpUKaTOB U ONpPENeICHUs] KaueCTBa TOTOBOM MPOIYK-
IIUH1, OCHOBHYIO0 HaYy4YHO-TEXHMUYECKYI0 MH(POPMALMIO, OTEYECTBEHHBIN U 3apyOexkHbII OMBIT 110
IIPOU3BOJICTBY HYKHBIX I YEJIOBEKA IPOAYKTOB METO1aMU OMOTEXHOJIOTHH.

YMeTb: NPOBOAUTH TEOPETUUYECKHE MCCIEIOBAHMUSA, M10JIb30BAThCs CIIPABOYHOM JMTEpa-
Typoil B 00jacT OMOTEXHOJOIMH; KCIIOJIb30BATh MOJYyYEHHbIE 3HAHUS JJIS aHaJIU3a 3KCIepU-
MEHTAJIbHbIX JIaHHBIX, KACAIOLIUXCS 110100pa, XapaKTePUCTUKU U COBEPLICHCTBOBAHMS YCIOBUN
TEXHOJIOTMYECKOI0 IpoLecca, CaMOCTOSATENbHO BbIOUpATh TEXHUYECKHE CPEAICTBA, BIOpATh pa-
IIUOHAJIBHYIO CXEMY IPOU3BO/CTBA OMOTEXHOJIOIMYECKON MPOAYKIMH M OLIEHUBATH €r0 TEXHO-
JOTHYECKYI0 3(PPEKTHBHOCTD; ONTUMH3HPOBATH COCTAB MHUTATEIBHBIX CPEI; ONPENeNiTh mapa-
METphl KyJIbTUBUPOBAHMS IPOAYLIEHTOB; PACTUTENIBHBIX U )KMBOTHBIX TKaHEH, ONTUMU3UPOBAThH
YCIIOBHS KYJIbTHBHPOBAHUS; MPEIYNPEKAATh 3arPsS3HEHUS] BO3AYIIHOTO M BOJHOTO OacceiHOB,
IIOYBBI; COBEPILICHCTBOBATh IPOM3BOJICTBA BAXKHEHUIIMX MTPOJYKTOB OMOTEXHOJIOTHH, B TOM YHC-
Je, MUKPOOHBIX METAa0OJHMTOB; OICHWBATh TEXHOJOTHUYECKYI0 3(pPEKTHBHOCTH MPOU3BOJICTBA;
pa3pabaTbIBaTh IUIaHbI IPOBEIECHUS HAYUHBIX HCCIIEJOBAHUMN U pa3pabOTOK.

Bnapers: HaBbIKAMHM CaMOCTOSITENIBHOTO PELIEHMSI HAYUHbIX, MHKEHEPHBIX U MPOU3BO/I-
CTBEHHBIX 33/1a4 B 00J1aCTH OMOTEXHOJIOTUH; ONBITOM MHUKPOOHOJIOTUYECKUX, OMOTEXHOIOIHYe-
CKHX M aHAJUTHYECKHUX METOJOB MCCIIEOBaHMs, METOIaMU OUYMCTKU U CTEPHIIM3ALMM BO3]yXa,
IPUTOTOBIICHUS U CTEPUIIM3ALUYN NMUTATEIBHBIX CpPell, METoJlaMH 00pabOTKH, aHAIN3a U peau-
3allMM HAyYHO-TEXHUYECKOW MH(pOpMaIuU; METO/IaMU CEJIEKLINU, MOAN(PUKALIUN U KOHCTPYHUPO-
BaHUS JKUBBIX CHCTEM U UX KOMIIOHEHTOB KaK OOBEKTOB JESITEIbHOCTH OMOTEXHOJOTHHM; MpHe-
MaMHU U MeToJamMH 0e30macHOi paboThl ¢ OpraHMYECKUMH COEIMHEHUSIMH, o0anarmuMu Gu-
3MOJIOTHYECKON aKTUBHOCTBIO, M KYJIbTypaMH OMOJIOIMYECKHX areHTOB; aHaJIM30M IOKa3aTeneil
CYILIECTBYIOIINUX OMOTEXHOJIOTUH HAa COOTBETCTBHE MCXOJHBIM HayuyHBbIM pa3zpaboTKaM; METOJa-
MU TEXHHYECKOT0 KOHTPOJISI 32 COOMIOIEHUEM TEXHOJIOIMYECKON TUCIUIUIMHBI B YCIOBUAX JeH-
CTBYIOLIETO OMOTEXHOJIOTMYECKOr0 MPOU3BOCTBA.

3.1 Marpuua cooTHeceHHsI TeM/pPa31esi0B y4eOHOM JUCUMIITIMHBI (MOTYJIS)
U (pOopMHUPYEMBbIX B HUX NIPO(PECCHOHAIbHBIX KOMIIETEHIIN I

Kommerenun OOuee

Templ, pa3aeisl JUCITUILIMHBI KOJIMYECTBO
P MK-1 | TIK-7 y
KOMIICTCHIINU

OCHOBHBIE NTEPUOJIbI BOSHUKHOBEHHS, CTAHOBJICHUS U PA3BUTHUS OMOTEX-
Hosornu. O0acT NPUMEHEHHS COBPEMEHHOW OMOTEXHOJIOTHU B OC- + + 3
HOBHBIC €€ acIeKThl (OMOIOTHIEeCKHEe, XUMUIECKHE, TEXHOJIOTHIECKHUE).

OcHOBHBIE 00BEKTHI OMOTEXHOJIOTHYECKUX MTPOM3BOACTB. [IpombImieH-

HbIE IITAMMBI MUKPOOPTaHU3MOB — IPOYIIEHTOB. " " 3
OCHOBHBIE BUBI CHIPbS, TEXHOJOTUYECKUE IPUEMBL U allllapaTypHOE + + 3
odopmiieHHe OMOTEXHOJIOTMUECKUX MPOLIECCOB

®depmMenTHast OnoTexHoNorus. TexHoorust PepMEHTHBIX MTPEnapaToB U + + 3
WX HCNOJIb30BaHUE

[TosrydeHune MUIEBBIX BEIIECTB METOAAMH OMOTEXHOJIOTHHI + + 3
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I'ennas u xirerouHas HWHXXCHCPHUS. HOJ’Iy‘lCHI/Ie TPAHCI'CHHBIX OPTaHU3MOB

COBpGMeHHI:IC TCXHOJIOTUU MUKPOPA3MHOXKCHUA paCTeHHﬁ. BBIpaII_II/IBa-
HHE O3JOPOBJICHHOT'O ITOCAAOTHOI'0 MaTCprajia CalOBbIX KYJIBTYP.

buokonsepcus n Onorpanchopmanyiss BTOpHIHBIX peCcypcoB mepepada-
TBHIBAIOIIUX POU3BOJICTB, OTXOJIOB PACTCHUEBOCTBA U )KUBOTHOBOJICTBA

4. CTpyKTYypa M colep:KaHue JTUCHUIIMHBI (MOAYJISA)
OO0m1as TpyA0€MKOCTh AUCIUILUIMHBI COCTABIISIET 2 3aU€THBIC €AMHUIIBI, 72 aKkaj. yaca

4.1 O0beM TMCHHUILVIMHBI M BUIBI Y4eOHOH padoThI

KonnuecTBo akaj.uyacos
Bu sanstuii 10 OYHOM 10 3204HOU
thopme oOyuenwus | popme 0OyIeHUS
7 cemecTp 5 Kypc
OO0mas TpyI0eMKOCTh AUCIUTUIMHEI 72 72
KonTakTHas paboTta 00yJaromuxcs ¢ IpernoiaBaTeseM, B T. 4. 32 12
AyIUTOpHBIC 3aHSATHUS, U3 HUX 32 12
JIEKIIUA 16 4
NPaKTUYECKUE 16 8
CamocrosiTenpHas padora, B T.4. 40 56
mpopaboTka yu4eOHOro mMarepuaia Mo JAUCHUIUIHHE (KOHCIIEK- o4 38
TOB JICKIIMH, Y4eOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
MOJITOTOBKA K MPAKTUYECKUM 3aHSITHSAM, KOHTPOJIBHBIM Pado- 5 8
TaM, KOJUIOKBUYMaM
BBINOJIHCHNE MHAMBUYalIbHBIX 3a/laHUH, Hanucanue pedepara 5 5
MTOITOTOBKA K C/1aye MOAYJISI, UTOTOBOMY KOHTPOITIO 5 5
KonTposns - 4
Busa UTOroBOro KOHTpOoJIs 3a4€T 3a4€T
4.2 Jlekuuu
O0beM B akaj.yacax
No Paznen qucturuinHb! (MOYJIs1), TEMBI JICKITUI OYHas 3aouHas | DopmMupyemblie
B U UX COJEPIKAHUE ¢dopma dopma KOMIIETEHLIUU
o0OyueHus: | o0y4yeHHs
1.1. OcHOBHBIE TTEPUOABI BO3HUKHOBEHHS, CTAHOBJICHUS
1 pa3BuTHI OmorexHoiorud. O6JacTH NMPUMEHEHUS CO-
BPEMEHHON OWOTEXHOJIIOTHH M OCHOBHBIE €€ aCHEeKTHI
(Obnonornyeckue, XUMHYECKUE, TEXHOIIOTUIECKHE).
buortexHosoruss kak HaydHas ndcuuiuinHa. IIpenmer,
1 2 0,5 MK-1, ITK-7
WCTOpUS Pa3BUTHS, HeH U 3a1a9i. OOBEKTH M METOMBI
OouorexHosoru. MuUKpOOHMOIOrHYecKoe MPOU3BOICTBO
OHMOJIOTUYECKU aKTHBHBIX BEIECTB WM IpenaparoB. MHO-
rooOpazue OHMOTEXHOJIOTHUECKUX TMporieccoB. [lepcrek-
THUBBI OMOTEXHOJIOTHYECKUX POU3BOICTB.
2.1. OcHOBHBIE OOBEKTHI OMOTEXHOJOTHYECKUX MPOH3-
BOJICTB. [IpOMBIIIIEHHBIE MITAMMbBI MHKPOOPTaHU3MOB —
MPOAYLIEHTOB.
OcHoOBHbBIE 00BEKTHI OMOTEXHOJIOTHIECKUX POU3BOJICTB!
2 |knaccudukanus, ¢usuonorus. OcoOEHHOCTH pocTa H 2 0,5 IK-1, IK-7
Pa3BUTHS MHUKPOOPTaHU3MOB. MeETO/BI MONyYeHHsT TpO-
MBILUIEHHBIX IITAMMOB MUKPOOpPraHu3moB. Oouue Tpe-
OOBaHHSA, TPEIBSABISIEMbIE K KYJIbTUBUPYEMBIM B IIPO-
MBIIIJICHHBIX YCJIOBHUSIX MHKpooprann3MaMm. Mukpoopra-
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HU3MBbI, HCIIOJIB3YIOIIUCCA B OHMOTEXHOJIOTHYECKHIX npo-
HU3BOACTBAX JIA IOJYUYCHHSA IMPAKTHYCCKHU HEHHBIX IIPO-
AYKTOB, HX OHoXMMUYECKas JACATCIIBHOCTb, MCTOYHHKH
TMOJIYy4YCHUS.

3.1 OcHOBHBIC BUJIBI CHIPhSI, TEXHOJIIOTHYECKUE TPUEMBI U
anmapaTtypHoe odopMiIeHre OHOTEXHOJOTHYECKHUX Mpo-
neccoB  CrIpheBBIe pecypchl  OumotexHojoruu. OOmue
MPUHIIUIBL TOI00pa UCTOYHUKOB ChHIPhS JJisi OMOTEXHO-
JIOTHYECKUX TPou3BOACTB. OCHOBHBIC BHIBI CHIPbS U
BCIIOMOTaTENbHBIX MarepuanoB. Kmaccubukanus nura-
TEIBHBIX CPE IS KYJIbTUBUPOBAHUSI MUKPOOPTaHU3MOB,
PACTUTENBHBIX M JKUBOTHBIX KJIETOK. [IOBEpXHOCTHBIA U
TITyOMHHBIA CIOCOOBI  KYJIBTUBHpOBaHUs. [leproamde-
CKOE W HENPEPHIBHOE KYyJbTUBHUPOBAHHE. AMIMapaTypHOES
obecnieuenue. OOmIasi cxema BBIJCICHUS IEJICBBIX IMPO-
OyKTOB (pepmeHTanuu. MeTo/Ibl OYUCTKH, KOHIIECHTPHPO-
BaHUsI W CYIIKW MEJNEBBIX MpoAykToB. Cralbumu3anysi,
Moau(UKAIMSA U CTaHIAPTU3AIMUS [IEJICBBIX MPOITYKTOB U
MpenapaToB.

0,5

[K-1, IIK-7

4.1. ®epmentHast OuoTtexHomorus. TexHomorus ¢ep-
MEHTHBIX MpenapaToB M UX UCHodb30BaHHe CTpoeHHe U
npuHOUn AedcTBHs GepMeHToB. COBpEMEHHOE COCTOsI-
HHUE U MEPCIIEKTUBBI Pa3BUTHS TEXHOIOTUU (PepMEHTHBIX
npemnapatoB. Mcrounuku monydeHuss gepmenton. Dep-
MEHTHBIE TpernapaThl: MOJy4YeHHe, HOMEHKJIAaTypa, OCO-
OCHHOCTH CTaOMIN3alMK, XpaHeHNs. EquHuIpl akTuBHO-
CTH (hepMEHTHBIX IpenapaTroB. TeXHOJOTHS BbIAEICHUS
(epMEHTHBIX TpEnapaToB W3 CHIPbS PACTUTEIBHOTO U
XKHUBOTHOTO mpoucxoxaeHus. [Ipumenenue pepmMeHTHBIX
IIperapaToB.

0,5

TK-1, [IK-7

5.1. Tlony4eHue MUILEBBIX BEIIECTB METOJaMU OHOTEX-
HOJIOTHUU

[Tomyuenue mumeBoro Oenka. TexXHOIOTHS TOMYYSHHUS U
WCIIONb30BAaHUSL POXKIKEBBIX KYJIbTYpP B MHUIIEBOM Mpo-
MBITIUICHHOCTH.  TeXHOJIOTHsI  TOJMyYeHUss  OeJIKOBO-
BUTAMUHHBIX W OEJIKOBO-JIIMIMUAHBIX KOHIEHTPATOB Ha
OCHOBe Owmomacchl Jnpoxoked IlpowsBomcTBo crmpra.
MukpoopraHu3Mbl, HCHOIB3YEMbIE B  IIPOU3BOJICTBE
ciupra. IIuBoBapenue u BuHOAENME. buoxummuueckue
OCHOBBI TIporiecca cOpaxuBaHusi. Vcrionb3oBanue ¢ep-
MEHTOB B IepepaboTke MoJoKa, Msca. bruotexHnomornyue-
CKHE TIPOIECCHI TMOJNYYCHHSI MHUIIEBBIX OPTaHUYECKUX
kucinot. [lomydenne OGMOIOTHUECKN aKTHBHBIX T00ABOK K
MUIIE W MUIIEBBIX 00ABOK METOJaMH OMOTEXHOJIOTHH.
buotexHomornueckne MPOIECCHl TMOTYUCHUS MHUIEBBIX
Kpacuresneil. BHOTEXHONOrn4ecKue NpoLEeCcChl MOMyYEHUs
WHTEHCUBHBIX MOJCIACTUTENEH U caxapo3aMEHUTENEH,
YCUIMTEINIEH BKycCa.

0,5

TK-1, [IK-7

6.1. I'ennas u knetouHas nmxenepus. [lomydyenne Tpamc-
TeHHBIX opraHum3mMoB I[lonydeHne pexOMOMHATHBHBIX
JIHK. McTouHMKY T€HOB M BEKTODPBI, IPUMEHSIOIINECS B
reHHoN nHxeHepuu. OCHOBHBIE 3aJla4d U TEPCIIEKTHBHI
pa3BUTHS TeHHOW WH)XeHepHH. [lomyyeHne TpaHCTeHHBIX
OpPraHu3MOB. TEXHOJIOTHU T€HHON M KJIETOYHOM MH)KEHe-
pun pactrenuii. KauectBo, 6e30macHOCTh U cepTU(HKA-
U TeHMOAN(UIIMPOBAHHOTO CHIPhS M THIIEBBIX TPO-
JOYKTOB Ha MX OcHOBE. IIpo0yieMbl 1 MepCHeKTHBHI TeHe-

0,5

TK-1, TIK-7
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TUYECKOH MHKECHEPHH.
7.1. CoBpeMEHHBIE TEXHOJIOTHH MHKPOPA3MHOKCHHS
pacteHuil. BeipamuBaHnue 03/10pOBJICHHOTO MOCAI0YHOTO
MaTepHaja CaloBbIX KyJIbTYP.
KioHalbHOEMUKpPOPa3MHOXKEHUE  PACTEHUM  METOAO0M
invitro u ero ocuoBuble nenu. Kitaccudukaiiuss METOI0B
7 | KIOHAILHOTOMHUKPOPA3MHOKEHHUSI. MeToabl KIIOHANBHO- 2 0,5 [K-1, IIK-7
TOMHUKPOPa3MHOXKEHHUSI PACTCHUH. DTalmbl KJIOHAJIBHOTO-
MUKpopa3MHOXkeHHs. (CxeMa  KIIOHATbHOTOMUKPOpa3-
MHOXCHHUSI PACTCHUH METOJIOM aKTHBAIMH PA3BUTHS CY-
LIECTBYIOLINX MepHUCTeM. BbipamuBanue 0310pOBICHHO-
T'0 TIOCAJIOYHOTO MaTepuala CaJoBbIX KYJIbTYD.
8.1.BuokonBepcuss u OuOTpaHChHOPMAIUS BTOPHYHBIX
pecypcoB mepepadaThIBAIOIIMX MPOU3BOACTB, OTXOJOB
pacTeHHEBO/ICTBA U )KUBOTHOBO/ICTBA.
PacTuTenpHOE ChIpbe M OTXOJbl €0 MPOMBIIIIEHHON Me-
8 |pepabotku. OTXO0BI KUBOTHOBOICTBA. CIIOCOOBI THIPO- 2 0,5 IK-1, ITIK-7
JM3a pacTUTENLHOTO ChIpbsi. broTpancdopmanus u 6uo-
KOHBEpCHsI BTOPUYHBIX PECypCOB IepepadaThIBArONINX
MPOM3BOJICTB, OTXOJIOB PACTCHUEBOJICTBA U )KUBOTHOBOI-
ctBa. OuncTka cTouHbIX BoJI. [lonmydeHue Ouorasa.
HUTOT'O: 16 4
4.3 IlpakTH4yecKue 3aHATUS
Ne O0BeMm B akaj. yacax
. OYHas 3aouHas | Popmupyembie
pas- HanmMeHnoBanue 3aHsaTHSA
nena ¢dbopma ¢dbopma KOMIIETEHLIUH
oOydeHust | oOydeHus
Opranuzanysi OHOTEXHOJIOTHYECKOH Jaboparopui,
1,2 | HazHaueHWe ¥ TPUHIMIILI Pa0bOTHl JIAOOPATOPHOTO 2 - [K-1, ITK-7
00opyToBaHMs.
1.3 [TpurortosieHne MTUTATENLHBIX CPEL JUIS KyJTBTHBHPO- 2 5 TIK-1, TIK-7
BaHUs KJIETOK U TKaHe# INVItro
5 KynpTruBrpoBanne 6akTepHaTbHBIX U JPOXIKEBBIX 4 5 TK-1, TTK-7
KJICTOK Ha MTUTATEIBHBIX CPeax
5 KynbsTrBHpOBaHHE OaKTEPHATBHBIX U APONIKEBBIX 4 5 TIK-1, TIK-7
KJICTOK Ha MTUTATENBHBIX Cpeiax
4 Ornpenenenre akTUBHOCTH aMIJIA3hI 2 - I1IK-1, IIK-7
5 MHUKpOOHOIOTHYECKHE UCCITeIOBAHUS 3aKBACOK H 4 5 TIK-1, TIK-7
KHCJIOMOJIOYHBIX MPOJYKTOB
6,7 WNHayxnus Mopq’)oreHesa U3 COMaTUYECKUX TKaHEN U 2 ) MK-1, TIK-7
KaJuTyca 1oj1 AeCTBHEM ()UTOTOPMOHOB
UTOI'O 16 8
4.4 JlabopaTopHble pad0ThI — He MPEYCMOTPEHbI
4.5 CamocrosiTesibHast padoTa 00y4aroIMxcst
No OO0BeM B akaj. yacax
. ouHas 3a049Has
pas- Tema Bun camocrositensHON paboThI
dhopma ¢dopma
Jlenon o0y4eHus | oOyueHHs
[IpousBoncTeo mpopaboTka y4eOHOro marepuaia O AUCLUIUIMHE
1,7 |Oeyika OgHOKIIE- (KOHCTIEKTOB JICKIUH, YI€OHUKOB, MaTEPHAIIOB CETE- 3
TOYHBIX OPTAaHU3- | BBIX PECYPCOB)




MOB.

NOATOTOBKAa K MNPAKTUYCCKUM 3aHATHUAM, KOHTPOJIb-

0,5 1
HBIM pad0TaM, KOJUIOKBHYMaM
BBITMOJIHCHHE MHIWBHIYAIBHBIX 3aJ[aHWH, HAIMCAHUE 05 05
pedepara ' '
MOJITOTOBKA K C¢JIa4e MOJIYJIsl, HTOTOBOMY KOHTPOJTIO 0,5 0,5
npopaboTka y4eOHOro MaTepuana MO JUCIUILTUHE
(KOHCHEKTOB JIEKIIWH, YIeOHUKOB, MaTepUalIOB CeTe- 2 4
BBIX PECYPCOB
CrtpoeHue Oerka, DECYPCOB)
2.4 | depmenTaTuBHBL MOJITOTOBKA K TMPAKTHYCCKUM 3aHATHSM, KOHTPOJb- 05 1
’ p HBIM pa00TaM, KOJUTIOKBHyMaM ’
THAPOIH3 Oerka. =
BBHIMOJIHCHUE WHAMBHIYAIBHBIX 3alaHWH, HalvcaHue 05 05
pedepara ' '
MOJITOTOBKA K CJIa4€ MOJIYJIsl, HTOTOBOMY KOHTPOJIIO 0,5 0,5
mpopaboTka y4eOHOro Marepuana IO IUCIUTLTNHE
MIUKDOODFAHIAMLL (KOHCHEKTOB JIEKIWH, YIeOHUKOB, MaTepUaIIOB CeTe- 2 4
poop BBIX PECYPCOB)
— TIPOJYIEHTHI
3 | Gemxa. Xapakre MOJITOTOBKA K TMPAKTHYCCKUM 3aHATHSM, KOHTPOJb- 05 1
- 4P HBIM pa00TaM, KOJUTIOKBHyMaM ’
pHCTHKA, KIlacCH- =
F— BBIMOJIHEHUE MHIWBHIYAIBHBIX 3a7[aHUH, HAHCAHUE 05 05
' pedepara ' '
ITOJITOTOBKA K C/1aye MOAYJIsSI, HTOTOBOMY KOHTPOJIIO 0,5 0,5
mpopaboTka y4eOHOro MaTepuana MO TUCIHUILTHHE
0 (KOHCTIEKTOB JIEKIUH, YI€OHUKOB, MaTEpPHAIIOB CETe- 3 4
(Donncaxapm[m. BBIX PECYPCOB)
54 CPMEHTATUBHEIC ' roToBKA K IPAKTHYCCKHM 3aHSTHAM, KOHTPOJIb- 05 05
' TpCeBPALICHILA HBIM pab0TaM, KOJUIOKBHYMaM ' '
HEKpaxMaJbHBIX "
OHCAXADIIOR BBIMOJIHEHUE WHIVBHIYAIBHBIX 3aJ[aHUH, HAHCAHUE 05 05
PHOB. pedepara ' '
IIOATOTOBKA K C1a4y€ MOAYJIsL, UTOTOBOMY KOHTPOJIIO 0,5 0,5
B SposKe mpopaboTka y4eOHOro MaTepuana MO TUCIUILTHHE
MBI HUSL. .
0 JBT Op (KOHCTIEKTOB JIEKIUH, YI€OHUKOB, MaTepPHAIIOB CETe- 3 6
CHOBHBIC U T10-
BBIX PECYPCOB)
OOYHBIC IPOTYKTHI
5 6 | 6poskerms: crp. | TOATOTOBKA K NPAKTHHECKHM 3aHATHAM, KOHTPOJb- 05 1
' p ) P™ | Hpv paboTam, KOJNTIOKBUYMaM '
TBI, aJIbJCTH]IbI, =
SHpbI, OpraHie BBIMOJIHEHUE WHIMBHIYAIBHBIX 3a/[aHUH, HAMCAHUE 05 05
’ pedepara ' '
CKHUE KHCIIOTHI
ITOJICOTOBKA K C/Iaye MOAYJIsI, HTOTOBOMY KOHTPOJTIO 0,5 0,5
npopaboTKa ydeOHOro Mmarepuana MO JUCIHIUIHHE
Buorexnonornye- | (KOHCIEKTOB JIEKINH, y4eOHUKOB, MaTEPHUAJIOB CETe- 3 4
CKHe MPOIECCHl B | BBIX PECYPCOB)
5 | 1poH3BOICTBE MOJITOTOBKA K MPAKTHYCCKUM 3aHATHSIM, KOHTPOJIb- 05 1
xJyeba, xJ1e000y- HBIM paboTaM, KOJUIOKBUyMaM ’
JIOYHBIX ¥ KOH/IU- | BHITIOJTHEHUE WHIUBHUyaJbHBIX 3aJlaHUH, HATIMCAHHE 05 05
TePCKHUX M3Jieuid | pedepara : :
MOJIrOTOBKA K CIa4e MOJYJISl, ITOTOBOMY KOHTPOJIIO 0,5 0,5
mpopaboTKa y4eOHOro Mmarepuaia IO AWUCIHUIUIMHE
BHOTeXHOMOMIHE (KOHCHEKTOB JIEKLIUH, YIeOHUKOB, MaTepUaJIOB CETe- 3 4
BBIX PECYPCOB)
CKHE MPOLECCH B
6 | mpomssoncrae MOJITOTOBKA K TMPAKTHYCCKUM 3aHSTHUSIM, KOHTPOJIb- 05 1
P HBIM pa00TaM, KOJUIOKBHYMaM ’
KHCJIOMOJIOUHBIX =
HPOJLYKTOB BBITIOJTHEHHE WHIIMBHYaJIbHBIX 33JaHUi, HalMCaHUEe 05 05
' pedepara ' ’
ITOJIFOTOBKA K C/1aye MOAYJIsI, HTOTOBOMY KOHTPOJIIO 0,5 0,5
nmpopaboTKa y4eOHOro Mmarepuaia MO TUCITUIUIHHE
5 7 ITumieBsbie ucTod- | (KOHCIIEKTOB JICKIIMH, Y4eOHUKOB, MAaTepUaJIOB CeTe- 2 3
' | HUKM BUTaMHHOB. |BBIX PECYPCOB)
MOATOTOBKA K MPAKTHUYECKUM 3aHSITHUSIM, KOHTPOJb- 0,5 0,5




HBIM pab0oTaM, KOJUTOKBHyMaM

BBIMOJIHEHUE MHIVBHIYAIBHBIX 3af[aHUM, HANHCAHUE 05 05

pedepara ' '

MOJITOTOBKA K CJIa4€ MOJIYJIsl, HTOTOBOMY KOHTPOJIIO 0,5 0,5

npopaboTka y4eOHOro MaTepuana MO JUCIUILTUHE

(KOHCTIEKTOB JICKIUH, YICOHUKOB, MAaTCPHAIIOB CETE- 3 3
MeToapl OUUCTKH, | BBIX PECYPCOB)

g |KOHICHTPHPOBA- | TIOIIOTOBKA K NPAKTHYECKUM 3aHATHAM, KOHTPOIb- 05 05
HUSI U CYIIIKH 1le- | HBIM paboTaM, KOJUIOKBHyMaM ' '
JIEBBIX IPOIYKTOB. | BHINIOJIHEHUE WHIUBHAYATbHBIX 3aJaHUH, HATMCAHHE 05 05

pedepara ' '

MTOJITOTOBKA K C/Iaue MOAYJIsS, UTOTOBOMY KOHTPOJTIO 0,5 0,5

mpopaboTka y4eOHOro MaTepuana MO TUCIHILIHHE

(KOHCTIEKTOB JICKIINH, YUeOHUKOB, MaTEpUAIIOB CeTe- 2 3
CanurapHo- BBIX PECYPCOB)

9 TUTHCHUYECKU I MOJTOTOBKA K MPAKTHYCCKUM 3aHATHSIM, KOHTPOIb- 05 05
KOHTPOJIb MUThe- | HBIM padoTaM, KOJUIOKBUYMaM ' '
BOH BOJIBL BBIMOJIHCHUE MHIVBHIYAIBHBIX 3a/[aHWH, HAHCAHUE 05 05

pedepara ' '
ITOJITOTOBKA K C/1aye MOAYJIsI, HTOTOBOMY KOHTPOJIIO 0,5 0,5
HUTOI'O: 40 58

4.6 BolnositHeHHE KOHTPOJILHOI padoThl 00y4ar0oIMMHUCSI

3a04HOM (P OPMBI 00yUeHUSI

Baxuoit popmoii camocTosTenpHON paboThl 00yUYaIOMIErocs SBISAETCS HAITMCAHUE TTHCh-
MEHHBIX Pa0OT, B TOM YHCJI€ KOHTPOJbHON pabOThI IO JAHHOW AUCLUILIMHE.

Lenu BeINONTHEHUS paOOTHI:

- CUCTEeMaTHu3alys, 3aKpeIUIeHue U YriiyOJieHue TeOpeTHYECKUX 3HaHUM M yMEeHu# npu-
MCHSATD UX IJId PCHICHUA KOHKPCTHBIX NPAKTHUYCCKUX 3a/1a4;

- pa3BUTHE HAaBBIKOB CAMOCTOSTEIbHON Hay4HOU paboThI (IJIaHUPOBAHUE U MPOBEJICHUE
HCCIIeI0BaHMsl, paboTa ¢ HaAy4YHOUM M CIPaBOYHOM JUTEpaTypOi, HOPMAaTUBHBIMH IPABOBBIMU aK-
TaMH, UHTEpIpeTalys NOIYYSHHBIX Pe3yJIbTaTOB, UX NMPaBUIIBHOE U3JI0KEHHE U 0(OPMIIEHHE).

PaboTa nomkHa OTBEYaTh CIEAYIOIUM TPEOOBAHUSIM:

- CaMOCTOSITENIbHOCTD UCCIIEA0BAHNUS;

- (hopMupoBaHUE aBTOPCKOM MO3ZUIIMH 110 OCHOBHBIM TEOPETUYECKUMHU MPOOJIEMHBIM BO-
IpocaM;

- aHAJIM3 HAYYHOH U y4yeOHOM auTepaTypsl O TEME UCCIIEI0BaHMS;

- CBSI3b IPEJMETa MCCIIEOBAHUS C aKTyaJIbHBIMH MPOOJEeMaMHU COBPEMEHHOM HayKu M
IIPAKTUKH;

- IOTUYHOCTH U3JI0KEHUS], apTyMEHTUPOBAaHHOCTh BBIBOJIOB M 0000ILIEHNUI;

- Hay4HO-TIPAaKTUYECKasi aKTyaJIbHOCTh pabOThl.

3agaHusl B KOHTPOJIBHOM pa0oTe HalpaBiEeHbI Ha 3aKPEIUIEHUE TEOPETUYECKUX 3HAHWH
o0yyaromerocsi Mo JAUCHUIUIMHE OCHOBBI OMoTexHosoruu. KoHTponbHas pabGora BKirouaer 4
TEOpeTUYeCcKHX Bompoca. BriOop BapuaHTa omnpesessercs mocieaneit u npeanocieatei nudpa-
MU mUQpa 3a4eTHON KHMKKH.

[lepeuens BompocoB U TpeOOBaHUS K BHIMOJHEHUIO KOHTPOJIbHOU paboOThl pacCMOTPEHBI
B MCTOANYCCKUX YKA3aHUAX IJId BBIITOJIHCHUSA KOHTpOJ’IBHOﬁ pa6OTBI.

4.7 Coaep:xaHue pa3iejaoB AUCHUIINHBI
Pa3nea 1. OcHoBHBIC IePHOABI BOSHMKHOBCHHS, CTAHOBJICHUSI U Pa3BUTHS OMOTeX-
HoJioruu. O0J1acTH NMPpUMEHEHHUsI COBPEMEHHOH OMOTEXHOJIOTMH M OCHOBHBIEC €€ aCIeKThI
(Omosiormyeckue, XuMHYECKHE, TEXHOJIOTHYECKHE).
broTtexHomorus kak HaydHass AWCHMILIIMHA. OcHOBHBIE Nnepruoasl BOSHUKHOBCHUA, CTa-
HOBJICHUSA W Pa3BUTHUA OHMOTEXHOJIOTHH. HOJ’II/I)II/ICHI/IHJ'II/IHapHOCTL COBPEMEHHBIX OHMOTEXHOJIO-
ruil. buorexHonOrus Kak HampaBlieHHWE HAYYHO-TEXHUYECKOTO Iporpecca, onuparouieecs Ha
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MEXIUCIUIUIMHAPHBIC 3HAHUSA Ouoiorndeckue (TeHeTHKa, OMoxumus, Ouodusuka, MUKPOOHO-
JIOTHsI, BUPYCOJIOTHS, (PU3HOIOTHS KIETOK PACTEHUH M )KUBOTHBIX U JIp.), XUMUYECKUE (XUMHUYe-
CKasi TeXHousIorus, (¢usndeckas (Omoduznyeckas) XuMUsl, OpraHuuecKasi XHUMHsl, Onoopranuye-
CKas XUMHUsI, KOMIIbIOTEpHAs: 1 KOMOMHATOPHASI XUMHUSI U JIp.), TEXHUYECKHe (TpOIecChl U amma-
paTbl, CUCTEMbI KOHTPOJIA M YIPABJICHHS, aBTOMAaTU3UPOBAHHBIE KOMIUIEKCHI, MOJICTUPOBAHUE U
ONTUMM3AIMS TIpoLeccoB U Jp.). OOBEKTH U METOAbl OMOTEXHOJIOTUU. MUKPOOHOIOTrHUYEeCcKOoe
IPOM3BOJICTBO OMOJIOTUYECKN aKTHBHBIX BEIIECTB U MpenapaTtoB. [loHATHE OMOTEXHOIOTHH KaK
TEXHOJIOTUYECKOTO MpHEeMa MOTyYeHHUS MOAU(DUIIUPOBAHHBIX OMOOOBEKTOB C LEbI0 MPUIAHUS
UM HOBBIX CBOMCTB W/WJIM CIIOCOOHOCTH HPOM3BOIUTH HOBBIE BemiecTBa. OCHOBHBIE 001acTH
MPUMEHEHUS COBPEMEHHOW OMOTEXHOJIOTUM U OCHOBHBIE €€ acIeKThl (OHoIornyecKue, XuMude-
CKHe, TexHosornueckue). Hayunble 0CHOBBI MH)KEHEpHOTro odopmieHust Ouorexuonoruu. Ilep-
CHEKTUBBI OMOTEXHOJIOTUYECKUX MTPOU3BOJICTB.

Pazgen 2. OcHOBHbIE 00beKTHI OMOTEXHOJOTMYECKUX NMPOU3BOACTB. IIpoMblnuieH-
Hbl€e IITAMMbI MUKPOOPTaHU3MOB — IPOYLI€HTOB.

OcHoBHbIE 00BEKTHl OMOTEXHOJOTUUYECKUX MPOU3BOICTB: Kiaccuukanus, Gusnoaorus.
Oco0OeHHOCTH POCTa W Pa3BUTHS MUKPOOPraHU3MOB. METOJbI MOMyYEHUs MPOMBIIUICHHBIX
HITAMMOB MHKpOOpranu3mMoB. O01ire TpedoBaHus, MPeAbIBIIeMble K KyJIbTUBHPYEMBIM B IIPO-
MBIIUICHHBIX YCIOBUAX MHUKPOOPTraHU3MaM. MHUKpPOOPTaHU3MBI, HCIIOJIB3YIOIINECS B OMOTEXHO-
JIOTHYECKUX TMPOU3BOJCTBAX UIS TOJTYUYCHHUS MPAKTHUECKU EHHBIX MPOAYKTOB, HX OHOXMMUYe-
CKasi IeATeIbHOCTh, HCTOYHHUKH TTOJTYYSHHS.

Paznen 3. OcHOBHBIE BHABI ChIPbSsi, TEXHOJIOIMYECKHE NMPUEMBI M annaparypHoe
odopMiieHHE OMOTEXHOJIOTHYECKHUX MPOIECCOB.

CripbeBble pecypebl 6uotexHonoruu. OOmme MPUHIMIBI M0100pa UCTOYHUKOB CHIPhS
JUTs OMOTEXHOJIOTUIECKUX MPOU3BOACTB. OCHOBHBIE BUJIBI CHIPbSI U BCIIOMOTaTEIbHBIX MaTepua-
noB. Knaccuukanust nTUTaTebHBIX Cpel A KyJbTUBHPOBAHUS MUKPOOPTAaHU3MOB, PACTHTEIb-
HBIX U KUBOTHBIX KJIeTOK. [IOBEpXHOCTHBIN U TIIyOMHHBIN criocoObl KynbTuBHpoBaHus. [lepuo-
JTUYECKOe U HEMpephIBHOE KYJIbTUBHpOBaHHUE. AmmaparypHoe obecnieuenue. OOmiast cxema BbI-
JIEJICHUS 1IEJIEBBIX MPOAYKTOB (pepMeHTAuu. MeTObl OYMCTKH, KOHLIEHTPUPOBAHUS U CYIIKU
[ENIEeBBIX NPOAYKTOB. CTabuiu3amnmsi, MOIUGUKAIMS U CTAaHAAPTU3ALMS IEJIEBBIX MPOIYKTOB U
IpernapaTosB.

Paznen 4. ®@epmentHas 6uoTexHosorusi. TexHosorusi gepMEeHTHBIX NMpPenapaToB u
HX MCI0JIb30BAHNE B MMILEBOH NPOMBILIJICHHOCTH.

Crpoenuie u npuHIMI JecTBUS GpepMeHTOB. McTounuku noiydenus ¢pepmeHToB. Dep-
MEHTHBIE Ipenaparhl: IMOJIyueHHE, HOMEHKJAaTypa, OCOOCHHOCTH CTaOWJIM3alluM, XpaHEHUSs.
EnuHumpr akTMBHOCTH (DepMEHTHBIX MpenapaToB. TeXHOIOT s BeIIeIEeHUS (PePMEHTHBIX Ipera-
PaToB U3 CHIPBSI PACTUTEIHHOTO M JKHBOTHOTO NMPOUCXOXKIeHHS. [IpuMeHeHne pepMeHTHBIX TIpe-
napaToB. COBPEMEHHOE COCTOSIHUE U MEPCIEKTUBBI Pa3BUTHUS TEXHOJIOTMH (PEPMEHTHBIX Mperna-
paroB. Mcnonb3oBanue (pepMEHTOB MUKPOOHOTO MPOMCXOXKAEHUS Ul MUIIEBON MPOMBIIIIEH-
HOCTH: NPOU3BOJCTBO IMUIIEBOTO TaHOJIa, BAHOMATEPHUAJIOB, MHBA, XJ1€00MEKapCKUX JPOACKEH;
IIPOM3BOJICTBO (DEPMEHTHBIX IPENapaToB (PEHHUHOIOJOOHBIE MPOTEHHA3bI, TIIFOKOM30Mepasbl,
OeTa-ranakro3unuassl, 6etappykrodypaHo3uaasbl); MPOU3BOJICTBO MPEMapaToB, OCHOBAHHOE Ha
nepepadoTke OMOJIOTHYECKOTO CHIPhS, B TOM YHCIIe B OMOMAacC MPOMBIIIJICHHBIX MUKPOOPTaHU3-
MOB (TIperaparbl OMOJIOTUYECKU aKTHBHBIX T0OOABOK, COJEPKALIMX CMECH aMHHOKHUCIIOT, MENTH-
JIOB, BUTAMHHOB U MHKPO3JIEMEHTOB; MUIIEBKYCOBBIE JOOABKH; KOHLIEHTPATHl U U30JATHI OEIKO-
BBIX BEIIECTB); MPOU3BOJCTBO MOJCIACTUTENEH — 3aMeHuTeneil caxapa (IJII0K030-(QpyKTO3HbIE
CHUpOIIBI, acmapTaMm); MPOU3BOACTBO KOHCEpBAHTOB (HM3MHA). Mcnonp3oBaHue (EepMEHTOB s
TEKCTHIILHBIX, KO)KEBEHHBIX TEXHOJIOTHH, TP MIPOU3BOJICTBE CTUPATHHBIX TIOPOIIKOB.

Paznen 5. IlosyyeHue numeBbIX BelleCTB MeTOAAMHU OMOTEXHOJIOTHH

[Tonyyenue numeBoro Oenka. TeXHOIOTHS MOTYYEHHUS M UCIOJIB30BAHUS JPOMIOKEBBIX
KYJBTYp B MUIIEBOI MPOMBIIUIEHHOCTH. TeXHOJIO0rUsa NOdydeHus: OeIKOBO-BUTAMUHHBIX U OeJ-
KOBO-JIMITUAHBIX KOHIICHTPATOB Ha OCHOBE OMoMacchl npoxokeit. [IponsBoacTBo cnmpra. Muk-
POOPTraHU3MEI, UCTIONB3YEMbIE B TPOU3BOICTBE criupTa. [IMBoBapeHue n BUHOAenue. buoxumu-
YecKHe OCHOBHI Tporecca cOpaknBaHus. CyINTHOCTP U OCHOBHBIE CTAaJIUU TEXHOJOTHYECKOTO
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nporiecca. XnedomnekapHoe MPou3BOACTBO. [IpuMeHeHne IpOAOKEBBIX KYJIbTYp B Pa3IUYHbIX OT-
pacisiX MUIIEeBOH OMOTEXHOJIOTHH.

bruoxummuueckue OCHOBBI Ipolecca cOpaxuBanus. Vcnonb3oBaHnue (GpepMEHTOB B Iepe-
paboTke MoJoKa, MsAca. BUOTEeXHOMOTHYECKUE MPOLIECCHl MOJIYYECHUS MUIIEBBIX OPraHUYECKHX
KUCTOT. [IpOoIyKThl OKHCIUTENBHOTO OpPOXKEHUS: JTUMOHHAs KUCIIOTa, YKCYCHAsi KUCIIOTa, TIi0-
KOHOBasi KUCJIOTa; MosouHOKHCTIOe OposkeHHe U OMOTEXHOJIOTHS 3aKBAaCOK U OaKTepUaIbHBIX
IpenapaToB MOJOYHOKUCIBIX MHKPOOPTaHU3MOB: TOMO(pEpMEHTHOE OpokeHue u rerepodep-
MeHTHOe OposkeHue. TexHonorus OakTepHaTbHBIX MPENapaToB MOJOYHOKHCIBIX MHUKPOOpra-
HU3MOB. TE€XHOIOrus IPUTOTOBJICHUS U MCIOJI30BAHUSA 3aKBACOK HA YUCTBIX KYJIbTYpax MO-
JIOYHOKHCIIBIX MUKPOOPTaHU3MOB B MOJIOUHOHN MPOMBIIUIEHHOCTH. MUKPOOHOIOTUYECKUN KOH-
TPOJIb Ka4eCTBa 3aKBACOK.

[Tonydyenne GHOJIOTMYECKH aKTHBHBIX 100aBOK K MHILE U MHUILEBHIX 100ABOK METOJaMU
OnorexHoioruu. bruoTexHoNIornuecKkue MpoLecchl NOJyYeHUsl NUIIEBbIX KpacuTenel. buorex-
HOJIOTMYECKUE IPOLIECCH ITOJIYyYEHUsT MHTCHCUBHBIX IIOJCIACTUTENIEH M CaxapO3aMEHMTEIIEH,
ycunutenel Bkyca. [lonyuenue npenaparoB HyTPpULEBTUKOB, TapadapManeBTUKOB U IPOOUOTH-
KOB MeToJamMHu OuorexHonoruu. HampaBnenust ucnons3oBanus BAJ] B TexHomoruu QpyHKIHO-
HaJIbHBIX IPOJYKTOB ITUTAHUS.

Pa3znesn 6. I'enHasi U KjeTouHasi nH:keHepus. [losiydeHne TPaHCTeHHBIX OPraHU3-
MOB.

[Tomyuyenue pekomOunatuBHbX JJHK. McTouHnKN reHOB U BEKTOPHI, IPUMEHSIOIIUECS B
reHHON uHxkeHepur. OCHOBHBIE 337a4d M NEPCIEKTUBBI Pa3BUTHUS T'eHHOW HHkeHepuu. Kon-
CTPYUpPOBaHUE T€HHO-MHKEHEPHO MOAU(PHUIIMPOBAHHBIX (TPAHCTEHHBIX) OpraHu3MoB. TexHoIo-
UM T€HHOH U KJIETOYHOM MHXeHepuu pacteHuid. Co3/aHue pacTeHUi, yCTOWYMBBIX K OOJIE3HIM
u BpeautensaM. [loBbleHre npoyKTUBHOCTU pacTeHuil. Co31aHue pacTeHUl ¢ yaydlIeHHbIMU
NUTaTeNbHBIMU CBOMcTBaMu. KauecTBo, 6€30macHOCTh U cepTU(UKAIUSA TeHMOAN(DUITIPOBAHHO-
rO ChIPbSl M MUILEBBIX NPOAYKTOB Ha UX OCHOBE. [I[puMeHeHne reHHOW UH)KEHEPUU B KUBOTHO-
BOJICTBE (TpaHCT€HHbIE >XMBOTHBIE KaK «OHMOpPEAKTOPHD» OMOJOTHYECKH AKTHUBHBIX BEIIECTB).
[Tpo6ieMbl 1 ePCIeKTUBBI TEHETUYECKON HHKEHEPUU.

Pa3nea 7. CoBpemeHHbIe TeXHOJIOTHH MHKPOPAa3MHOKeHUsI pacTeHuil. Boipamusa-
HHE 0310POBJICHHOI0 I0CAI0YHOI0 MAaTePUAJIA CAA0BBIX KYJbTYP.

KnonanbHoe MHMKpOpasMHOKEHUE PACTEHHI METOJ0M Invitro W €ro OCHOBHBIE LENH.
Knaccudukanus MeToq0B KIOHAIBHOTO MHUKPOPa3MHOKEHHsA. MeTojbl KIOHAJIhbHOTO MHUKPO-
Pa3MHOXCHHUS PacTeHUI. DTarbl KJIOHATBHOTO MUKPOPAa3MHOXKEHHUS (BBEJICHUE B KYJIbTYpY INVi-
tro; coOCTBEHHO MUKPOPAa3MHOXKEHUE IMTYTEM: CTUMYJISILIMK Pa3BUTHS MA3yIIHBIX MOYEK SKCIIaH-
Ta; MHUKPOUYEPEHKOBaHUs MOOEra, COXpaHSIOIIEro anukKalbHOE JTOMUHHPOBAHHUE; CTUMYJSALUU
00pa30oBaHUsI MUKPOKIYOHEN U MUKPOIYKOBUYEK; MHIYKIIUU 00pa30BaHUs aJIBEHTUBHBIX MOYEK
TKaHSAMH JIUCTa, cTeOMs, YelyHkaMu M JOHIEM JYKOBHIl U T.J.; YKOPEHEHHE MHUKPOIOOEros;
aJlanTaIys pacTeHUH K YCIOBHUIM INVIVO - MepeHOC pacTeHui B cyOCTpar U KJIMMOKaMepy WM B
YCIIOBHS TEIUIMLBI B TOYBY). CXeMa KIOHAJIbHOTOMUKPOPA3MHOKEHUS PACTEHUH METOJIOM aKTH-
BallMM Pa3BUTHS CYLIECTBYIOLIMX MEPUCTEM. BrIpamuBanue 0310pOBIEHHOTO OCAJOYHOIO Ma-
Tepuaa caJloBbIX KyJIbTYD.

Koaddumment pasmHoxxkeHust pazHbix BUA0B. DakTopsl, BiHsiomue Ha 3P(HEKTUBHOCTh
Pa3MHOKEHHUS PACTeHUN HAa MCKYCCTBEHHBIX MHUTATENIbHBIX cpefax. BUONOrM4ecKkd akTHUBHbBIC
BEIIECTBA TOPMOHAIILHON U HETOPMOHAJILHOM IIPUPOBI, UCIIOIb3YEMBIE B KYJIbTYPE TKaHEU pac-
TeHul. Bnusaue xumuueckux u Gusndeckux (HakTopoB Ha 3PPEKTUBHOCTh KIOHAIBHOTO MUK-
popa3MokeHHs pacTeHni. OnNTUMHU3AMA yCIOBUM KIOHAIBHOTO MUKPOPA3MHOXKEHHUS Pa3HbIX
FeHOTUIIOB. Ananrtanus MukpopacteHuil. dakTopsl, Biusgomuye Ha 3¢p(HEeKTUBHOCTh afanTalun
MHUKpopacTeHUiH. OCHOBHBIE TPYJHOCTH M CHOCOOBI MOBBIMIEHUS 3(PPEKTUBHOCTH aJanTaluu
pacTeHuii, moxy4deHHbIX invitro. [IpuMeHeHne ruapo- U a3pONOHHBIX YCTAHOBOK MPHU BhIpalllu-
BaHWUU PACTEHUM.

Paznen 8. buokonBepcust u Omorpancgopmanusi BTOPUYHBIX pecypcoB mnepepada-
THIBAKOLIMX IPOU3BOACTB, 0TX0/10B PACTEHHEBOJACTBA M ’KUBOTHOBO/CTBA.

PactuTenbHoe chipbe M OTXOJIbI €ro MPOMBIIUIEHHOW nepepaloTku. OTXO/bl KUBOTHO-
BojicTBa. CrocoObl TUAPOIN3a PACTUTENBHOTO ChIpbs. buoTpancopmainus U OHOKOHBEPCHUS
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BTOPUUYHBIX PECYpPCOB MepepadaThIBAIONIMX MPOU3BOJCTB, OTXOI0B PACTCHUEBOJCTBA M JKUBOT-
HOBOJICTBA.

OcHoBHBIE OMOXMMHYECKHE MYTH MHUKPOOHMOIIOTHYECKOW TpaHCHOpMAIUHU 3arps3HSIO-
IIKUX BeulecTB. MUKpPOOPraHu3Mbl - OMOJECTPYKTOPhl. buosoruueckass o4uCTKa CTOYHBIX BOJ.
[TpuHIMNMAIBHBIE CXEMbI OYHUCTHBIX COOpPYXeHUH. OCHOBHBIE NPUHLMIBI pabOThI, METOIBI U
COOpY’KEHHsI a’3pOoOHON M aHa’pPOOHON OMONIOrMYECKOH OYMCTKM CTOYHBIX BOJ U IEpepabOTKH
IIPOMBILUICHHBIX OTXOJO0B. YTWIM3allds AMOKCUAA YriIepoJa ¢ IOMOLIbI0 MHUKPOOPraHU3MOB.
buonoruueckne MeTopl OUUCTKU BO3ayxa. buonorundeckas nezonopanus ra3oB. OCHOBHbBIE Me-
TOJIbI ¥ IPUHIIUIHATIBHBIE KOHCTPYKIIMH YCTaHOBOK. bropemenuarus 1 OMoJI0rnyecKasl O4ucTKa
npupoaHbIX cpen. OcHoBHble noaxonabl. Co3naHue TEXHOJOTMH Ul BOCCTaHOBJIEHHS OKpY»Ka-
IOLIeH cpelpl ¢ MCIHOJIb30BAHUEM T'€HHO-MH)KEHEPHO-MOJIU(UIMPOBAHHBIX MHUKPOOPIaHU3MOB.
Pa3zpaboTka GMOTEXHOJOTMYECKUX CIOCOOOB YHHUUTOXKEHHMSI XMMHUYECKOro opyxHus. buonorunye-
cKasi mepepaboTKa TBEPBbIX OTXOA0B. bUoAECTPYKIMS MPUPOTHBIX U CHHTETUYECKUX HOJIHMEp-
HbIX MarepuanoB. KommnoctupoBanue. Bepmukynbrypa. bronornueckast koppo3usi 1 OMOLHIBI.
MoHUTOpUHT OKpyXxarolei cpeabl. MeTopl 6MOTeCTUPOBAaHUS U OMOMHAMKALIUN B MOHUTOPH H-
re. [lony4yenue Ouorasa.

5. Od0pa3oBarejibHbIE TEXHOJOTHH

Bun yuebHoit paboThI O06pazoBaTenbHbIC TEXHOJIOTHI

DJEeKTPOHHBIE MaTepHallbl, HCIIOIb30BAHIE MYJIbTUMEIUIHBIX CPEACTB, Pa3-

Jlexun .
JTATOYHBIN MaTepua

[IpakTHyeckue 3aHITUS BrinosiHeHWE rPyNNOBBIX AYJAUTOPHBIX 3alaHUM, WHAMBHUIYaJIbHbIE JOKIAIb

[IpopaboTka yae6HOTO MaTepuraa Mo AUCIHUIDINHE (KOHCIIEKTOB JISKIINH,
y4eOHMKOB, MaTEPHUAJIOB CETEBBIX PECYPCOB)

[ToaroToBKa K MpaKTHYECKUM 3aHITHSIM, KOHTPOJIBHBIM pad0oTaM, KOJUIO-
KBUYMaM, BBIIIOJIHCHUEC MHANBUIYAJIbHBIX 3aI[aHI/II\/'I, HaItnuCaHUue pe(bepaTa,
MOJIrOTOBKA K cJ]aue MOJYJIsl, -TOTOBOMY KOHTPOJIIO

CamocTosiTenpHas paborta

6. ®oH1 OLIEHOYHBIX CPEACTB AUCIHUILINHBI
6.1 IlacnopT poHIa OLEHOYHBIX CPEICTB MO AUCHUILTHHE (MOTYJIIO)
«OCHOBBI OMOTEXHOJIOTHID)

Ne Kon OLEHOYHOE CPENCTBO
| Konrtpomupyemsie pazzeinsl (TeMbl) AUCHHUIUIMHEL | KOHTPOJIUPYEMOH
n/n POIHPY pasit ( ) wcn POIHPY HauMEHOBaHHE | KOJ-BO
KOMITCTEHIINU
OCHOBHBIE ITEPHUO/IbI BOSHUKHOBEHUS, CTAHOBJICHUSI
U pa3BuTHs OMoTexHonoruu. O01acTH NPUMEHEHMSI pedepar 5
1 |coBpemMeHHO OMOTEXHOJIOTHU 1 OCHOBHEIE €€ ac- [K-1, IIK-7 TeCT 8
NEeKTHl (OMOIOrnYecKre, XUMHYECKUE, TEXHOIOT - BOIIPOCHI K 3a4eTy 5
YECKHE).
OCHOBHBIE 00BEKThI OMOTEXHOJIOIMUYECKUX MTPOU3- pedepar 3
2 | BojctB. [IpoMBITIIICHHBIE I TAMMbBI MUKPOOPTa- [K-1, IIK-7 TECT 12
HU3MOB — MIPOJIYIICHTOB. BOIPOCHI K 3a4ETY 4
OCHOBHBIE BUJBI CBIPBS, TEXHOJIOTHYECKHE PUEMBI pedepar 3
3 | u anmaparypHoe opopmiieHHEe OMOTEXHOJIOTHYEe- [K-1, IIK-7 TECT 12
CKHUX IPOIIECCOB. BOIPOCHI K 3a4eTy 9
TexHosnorus ¢pepMeHTHBIX MIPENapaToB U UX UC pedepar >
4 P % npertap MK-1, [IK-7 | Tect 16
MOJIb30BaHUE B MHUILEBON MPOMBILIIICHHOCTH.
BOIIPOCHI K 3a4eTy 7
[Nony4yeHue MUIIEBBIX BEMIECTB METOJIAMH OHOTEX pegepar S
5 i IK-1, IIK-7 | TecT 14
HOJIOTHH
BOMPOCHI K 3a4ETY 8
I'ennas u xnerouynas nwxenepus. [lonyuenue pedepar >
6 bt 210y TK-1, [IK-7 | Tect 14
TPaHCTEHHBIX OPTaHU3MOB.
BOIIPOCHI K 3a4eTy 6
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CoBpeMeHHBIEC TEXHOJIOTHH MUKPOPa3MHOXKCHUS pedepat 5
7 | pacteHwuii. BeipamuBanue 0310pOBICHHOTO MOCa- [K-1, IIK-7 TECT 15
JIOYHOTO MaTepHaja CaloBbIX KYJIbTYD. BOIPOCHI K 3a4eTy 5
buoxonBepcus u 6norpaHchopManysi BTOPUIHBIX pedepar 5
8 |pecypcoB nepepadaThIBaIONIUX TPOU3BOJICTB, OT- IIK-1, ITIK-7 TECT 9
XOJOB PAaCTEHHUEBOACTBA, U JKUBOTHOBOJICTBA. BOIPOCHI K 3a4eTy 4

6.2 IlepeuyeHb BONPOCOB /JIsl 3a4UeTa

1. UcTopueckue acrekTsl cTaHOBJICHUS OnoTexHonoruu kak Hayku (I1K-1, [TIK-7).

2. OCHOBHbBIC HAIpaBJICHUS U 3a7a4u coBpeMeHHo# ouorexuonoruu (I1K-1, ITIK-7).

3. OcHOBHBIE HampaBlECHUS U 33Ja4d COBPEMEHHON KJIETOYHOW OHOTEXHOJOTHH
pacrenuil. IlepcneKTHBBI HUCHONB30BAHHME METOJOB OHUOTEXHOJIOIMH B  CEJIEKUUU U
pacrenueBozactse (ITIK-1, ITIK-7).

4. ITpuknaaHble aCIeKThl OMOTEXHOJIOTUH B )KUBOTHOBOJICTBE M BETEPUHAPHOIN MEIHUIINHE
(IIK-1, TIK-24).

5. OcHoBHbIC HarnpaBieHus nuieBoi ouorexuonoruu (IMK-1, ITK-7).

6. OcHoBHBIE 00BEKTHI OHOTeXHOIOrHUYecKuX mpousBoacts (ITK-1, ITK-7).

7. TpeOoBaHus, NpeAbsBIseMble K MPOMBINUIEHHBIM MmTamMMaM mnponyueHtam (ITK-1,
[1K-7).

8. Crioco0bI co3nanus BeicOkod(hdexkTuBHbIX mTamMmmoB-tipoayieHtos (I1K-1, ITK-7).

9. Mukpoopranu3Msl, KCIOIb3yeMble B muieBoi npombinuieHHoctd (I1K-1, TIK-7).

10. IlpuHnunel nog00pa UCTOYHUKOB ChIPbS sl OMOTEXHOJOIMUECKOro MPOU3BOJCTBA
(IK-1, TIK-7).

11. Meronbl NPOMBIIIJIEHHON CTEpWIM3alMM MOMEIIEHUH, MaTepuaaoB, MUTATEIbHBIX
cpel, MPUEeMbI aCENTHKH MPH padOTe C MUKPOOPTraHU3MaMH, KyJbTypaMu KieTok u Tkanei (I1K-
1, TIK-7).

12. CnocoObl KyJIbTUBHPOBAHUSI MUKPOOPTaHU3MOB. [lomydyeHne moceBHOro marepuana
(IK-1, TIK-7).

13. Craguu u kuHetHka pocta Mukpoopranusmos (ITK-1, TIK-7).

14. OOmias OuoTexHOIOrHYecKast cxema MpPOU3BOICTBA MPOAYKTOB MUKPOOHOTO CHHTE3a
(IMK-1, IIK-7).

15. OcobGenHocTH cTaguM BbIIETICHUS U OYMCTKH B 3aBUCUMOCTHU OT LIEJIEBOTO MPOIYKTA.
[TpoaykTel MUKpOOHOTO Oposkenus u Metadbonu3ma (ITK-1, TTK-7).

16. Ceipbe aJ1st MUTATEIBHBIX cpell B nuiieBoit mpombitienHocTr (ITK-1, TIK-7).

17. CocTaB nuTaTeNbHOM cpeibl 171l KyJIbTUBUPOBAHUS PACTUTENIBHBIX KJIETOK U TKaHEH.
[Mpunnune! cocraBienus nuratenbubix cpen (IK-1, TIK-7).

18. TlpuroToBineHHe NUTATETBHONH Cpenbl IS MHUKPOOPTAHW3MOB, WHOKYISALUS H
KyJIbTUBUpPOBaHUE. XapaKTEPUCTHKA KOMIUIEKCHBIX oOorarutened mutatenbHbix cpen (I1K-1,
[K-7).

19. CnocoObl (epmeHTanuu: a’dpoOHas M aHa’poOHas, TIIyOMHHAs M IOBEPXHOCTHasd,
HIePHOIMUYECKas U HENpephIBHAS, ¢ UMMOOIITH30BaHHBIM npoayieHtoM (ITK-1, ITK-7).

20. Krnaccudukanmss ¢epmMeHTepoB TO crmoco0y BBoma dHepruu. [lommepikanue
CTepWIIBHBIX YCIOBHH B Tporecce ¢epMmeHTanuu. TepmocrtatupoBanue. [leHoramenwue.
Kontpous u ynpasnenue npoueccamu (I1K-1, [TIK-7).

21. Tlomyyenue (epMEHTHBIX TpenapaToB C IOMOIIBIO  MHKPOOPTaHHU3MOB.
Howmenknarypa MukpoOHbIx pepmenTHBIX npenapatoB (I[1IK-1, [TIK-7).

22. VmmoOunm3oBaHHbIe (DepMEeHTHI W KiIeTKd. [IpemmymiecTBa MMMOOMITM30BaHHBIX
ouokaranu3atopoB. OCHOBHbBIC HOCUTEH U crtocoObl nMmoOmmu3anuu (I1K-1, TIK-7).

23. AHa’poOHBIC TPOIECCHI W TEXHOJOTHH Ha WX OCHOBe. [imkomm3. CrnmproBoe U
riuiepuHoBoe Opoxenue. bpoxxenue B menounoii cpeae (ITK-1, TTK-7).

24. TlpumeHnenue (GpepMEeHTHBIX mpemnapatoB B nuuieBoit npomsiiienHoctu (IMK-1, TTK-
7).

25. [IpumeHeHne pepMEHTHBIX IPEnapaToB B paCTEHUEBOACTBE U KUBOTHOBOACTBE (ITK-
1, TIK-7).
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26. IIpom3BOACTBO M HCIOJNB30BaHUE AMUHOKHUCIOT. OCHOBHBIE CHOCOOBI IMONYyYCHHS
(IK-1, IIK-7).

27. IlpuMeHeHne KOHCEpBAaHTOB, UX XapakTepucTuka, Hopmatusbl U pucku (I1K-1, ITK-
24).

28. IlonmydyeHue mnpemaparoB HYTPHUILIEBTUKOB, MapadapMaleBTUKOB U INPOOHMOTHKOB
meromamu ouorexuosioruu (ITK-1, IK-7).

29. IlpumeHeHnwe  THIIEBBIX  JO0ABOK W MHIPEAMEHTOB,  IOJYYEHHBIX
ouotexHonorunueckum myrem (I1K-1, ITK-7).

30. BrOTeXHOIOTHYECKUE MPOLECCH B MOIYYEHUH MOJOYHBIX MPOAYKTOB U CHIPOACIHH
(IK-1, TIK-7).

31. MonouHokucnoe OpoXeHHe U OHOTEXHOJIOIHS 3aKBAaCOK M  MOJIOYHOKHCIIBIX
mukpoopranuzmos (ITK-1, TTK-7).

32. buorexHonorn4eckue npoueccel B nuBoBapeHuu u punoaenuu (I1K-1, I1K-7).

33. buotexHosoruueckue mpoiecchbl B xsedboneuenuu ([IK-1, ITK-7).

34. Ponp TeHHOW WHXeHepUH B (yHIAMEHTAIBHOM M  AKCIEPUMEHTAIBHOU
ouorexHosoruu. Tpancrennsie opranu3msl u ux npumenenue (I1K-1, ITK-7).

35. IloBbllIeHHE YCTOWYMBOCTU PACTEHUN K aOMOTUYECKUM M OMOTHYECKHM (hakTopam
METOJIlaMH TeHHO# nHXeHepru U TkaneBo# cenekiun (I1K-1, TTK-7).

36. OCHOBHBIC HAmpaBICHUS ¥ TMEPCIEKTUBBl CO3JaHHUS TPAHCTCHHBIX COpPTOB
cenbckoxo3siicrBeHnbix pacrenuit (IIK-1, TIK-7).

37. IlonyueHue u mpuMeHEHHEe TpaHcreHHbIX apoxokeit (ITK-1, TTK-7).

38. I'enno-umxenepusie Bakuuusl (ITK-1, ITK-7).

39. TpaHcreHo3, ero OCHOBHBIE 3Tallbl 1 OCOOCHHOCTH IIPU MOJIYYEHUH PA3IMUHBIX BHJIOB
TpaHcrenHbix xuBoTHBIX ([TK-1, [TK-7).

40. ®uUTOropMOHBI KaKk OCHOBHAs PETyJSATOpHas cucrema pacrteHuil. Kiaccmbukarms
¢utoropmonoB. OcoOeHHOCTH MeTaboau3Ma, TpaHCHOpTa M (u3noIoruyecKkoe JeicTBue
¢duroropmonoB. Mcrnonb3oBanue Gputoropmonos B Kysabprypeinvitro (ITK-1, TIK-7).

41. KioHambHOE MHKPOpPa3MHOKEHHE pACTeHHH B KynbType invitro. ®dakropsl,
BIHsIONINE Ha 3Q(HEKTHBHOCTD KIIOHATBHOTO MUKpopa3MHokenus pactenuii (ITK-1, TTK-7).

42. Drambl MOJNyYCHUS] PACTEHHI B KyabType INVitro. OCHOBHBIC TPYJHOCTH U CIIOCOOBI
NOBBIIICHUS () GEKTUBHOCTH KIIOHAIBHOTO MuKpopasmuoxenus (ITK-1, ITK-7).

43. Meronbl O3/0pOBJIEHHS TOCAJ0YHOTO Marepuaia (TepMoTepanus, MeTOo[
anMKaJIbHBIX MEPUCTEM, XUMHOTEpamnus). MeToapl KOHTPOJIs BUPYCHOW MH(EKIHMU B Mpolecce
03/I0pOBJIEHUS M pa3MHOXEHHUS TOCAA0YHOT0 MaTeprana (MeTo 1 UMMYHO(EPMEHTHOTO aHAIIN3a,
MeTo]1 31eKTpoHHO# Mukpockonun) (ITK-1, IK-7).

44. TloHsiTe TOTUNOTEHTHOCTU pacTUTenbHOU KieTku. Kierounas nenuddepenunanys
U yCIOBHs mepexoia K muddepeHnnanuy KauTyCHbIX KIETOK B KyibType invitro. OcHOBHbIC
THIBI MOp(OreHe3a B KynbType KawtycHbix kietok (ITK-1, TTK-7).

45. buoTexHOJOTHs MpHU pPEUIeHHH MNpoOIeM 5KOJOTMM M JIMKBUAALMU HEraTUBHBIX
AQHTPOIIOTeHHBIX BO3JEHCTBUIT Ha okpyxkaromuryto cpeny (ITK-1, ITK-7).

46. ITpuHIUITBI TPUMEHEHUsT OMOJOTHYECKUX areHTOB JUJIS JIETPaJalii KCEHOOMOTHKOB
(IK-1, ITK-7).

47. TlpousBoacTBo Ouorasza u ero ¢pusnueckue cpoiicrea (I1K-1, TIK-7).

48. Tloustue OumoOezomacHocTH. [ocynmapcTBeHHOE peryimpoBaHHe B 001acTd
OMOMH)XEHEPUH U IPpyrux onorexHonorndeckux Hampasienusx ([1K-1, ITK-7).

6.3 llIkaJjia OEHOYHBIX CPEACTB

ypOBHI/I OCBOCHUA OL[CHO‘IHBIC CpeacTBa

o Kpurepun ornieHuBanus
KOMITETCHITHH pHaTep B (xo1-BO 6aIIIIOB)

IIponBunyTHIN [Noka3piBaeT ri1yOOKHE 3HAHUS MpeaMeTa. 3HaeT: OCHOB- | TecToBbIC 3a1aHus

(75-100 6annoB) | HBIE OHMOTEXHOJOTMYECKHE CIOCOObI monydenus mones- | (30-40 6aios);
«OTIIMIHOY HBIX JIJIs1 YeJI0BEKa MPOYKTOB; HOBEMIIUe NocTxkeHHs B | pedepar (7-10 Gamion);
(3auTeHo) obnactu OMOTEXHOJIOTHH, TPaJAWIIMOHHBIE OMOTEXHOJIO- | BOITPOCHI K 3a4YETY
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THYECKHE TIPOIIECCHI, HCIONB3yeMble B IMHUIICBOH MpO-
MBIIUICHHOCTH, PAaCTCHUEBOJICTBE, IKHUBOTHOBOJICTBE,
METUIIHE.

YMeeT UCToIb30BaTh MOTYUYCHHBIC 3HAHUS, TIPUBOJIS TTPH
0TBeTe COOCTBEHHBIC TIPUMEPHI.

YMeeT MpOBOAHUTh TEOPETHYCCKUE HCCIICIOBAHMUS, TIOJh-
30BaThCSl CIIPABOYHOW JINTEpATypol B oOIacTu OHOTEX-
HOJIOTHH; UCIOJb30BaTh IMOJIyYCHHBIC 3HAHUS JJIs aHa-
TM3a  OKCIEPUMEHTANBHBIX JAaHHBIX, CaMOCTOSTEIHHO
BEIOMpAaTh TEXHUYECKUE CPEACTBA, PAllMOHAILHYIO CXe-
My IPOU3BOJICTBA 3aJJAHHOTO MPOJYKTA; ONTHMHU3UPO-
BaTh COCTAB MUTATEIbHBIX CPEJl U YCIOBUS KYJIbTHBHPO-
BaHUsI MPOAYIICHTOB, PACTUTEIBHBIX U JKUBOTHBIX KIie-
TOK, OIICHMBaTh TEXHOJIOTUYECKYI0 3()(PEKTHBHOCTD
MPOM3BOJICTBA M BHOCHUTH TMPEIUIOKEHUS TI0 UX YCOBEp-
IICHCTBOBAHMUIO.

Brnajeer HaBbIKAMH aHaKM3a COBPEMEHHOTO COCTOSIHUS
OMOTEXHOJIOTMYECKOTO MTPOU3BOCTBA, HAYKH M TCXHHKH,
cBOOOJTHO BNIaJICCT TEPMHUHOJIOTHEH U3 Pa3HBIX Pa3JeliOB
JTUCLUILIMHEL.

Brnaneer HaBbIKAMH CaMOCTOSITEIBHOTO PEIICHUS HAy4Y-
HbIX, HHXXCHCPHBIX U MPOU3BOJACTBCHHELIX 3a/la4 B O6Ha-
CTH OWOTEXHOJIOTHH; ONBITOM MHUKPOOHUOIOTHYECKHX,
6I/IOT€XHOHOFI/I‘ICCKI/IX U aHAJIUTUYCCKUX MECTOJOB HC-
CJIEJIOBaHMSI, METOAAMH OYKMCTKU W CTEPHIH3AINN BO3-
Jlyxa, BO3[lyXa, IOMEIIEHUI, MaTepruajioB, MPUTOTOBIIE-
HUS ¥ CTCPHWIM3AIUU THUTATENBHBIX Cpell, METOIaAMH
MMPOBCACHUA CTAaHAAPTHBIX HUCHBITAaHUN MO OIpPEACIICHNUIO
Ka4ecTBa CBhIPbsI M MPOIYKINH, METOJJAMH TEXHUIESCKOTO
KOHTPOJISI 32 COOJIIOZGHUEM TEXHOJIOTHYECKOW THCIIH-
IUIMHBL B YCIIOBHSAX JEHCTBYIONIETO OHOTEXHOJIOTHYE-
CKOT'0 IPOM3BOJICTBA.

(38-50 GammoB).

bazoBbiii
(50-74 6amma)

«XOPOILIO»

(3auteHo)

Xopomio 3HaeT MpeaMeT, OHAKO 3TH 3HAHUS OTpaHHYe-
HBl 00bEMOM MaTepualia, MPeJCTABICHHBIM B yUeOHUKeE.
3HaeT: OCHOBHBIE OMOTEXHOJIOTHYECKHE CIIOCOOBI ITOITY-
YCHMS THINEBBIX IMPOJYKTOB; JOCTH)KCHUS B 00JacTH
OMOTEXHOJIOTUY B THIIEBOW MPOMBINUICHHOCTH; TPajIu-
[IMOHHBIE OMOTEXHOJIOTUYECKHE IPOLECCH], HCIOJIb3ye-
MBbI€ B MTUIIEBOMN TPOMBIIIIJICHHOCTH.

YMeeT UCIONL30BaTh IMOJTYUYCHHBIC 3HaHUA, INPUBOIA
MPUMEPHI U3 TeX, YTO UMEIOTCS B YUeOHUKE. YMeeT UC-
IMOJIb30BAaTh ITOJIYYCHHBLIC 3HAHWA IJId aHaJIM3a SKCICpU-
MEHTAIFHBIX JIaHHBIX; ONTHMH3HPOBATh COCTaB IHUTa-
TEJNBHBIX CPE U YCIIOBUA KYJIbTUBUPOBAHMS MPONYLIEH-
TOB, PACTUTCIbLHBIX W XUBOTHBIX KIJICTOK, OLICHUBATH
TEXHOJIOTHYECKYO 3()(PEKTUBHOCTH ITPOU3BOICTBA.
Brmageer TepMuHONOTHEH, nenas OIMMMOKW; TIPH HEBEp-
HOM YTIOTPEOJICHUH CaM MOXKET MX UCIIPaBUTh.

Bna;leeT HaBbIKaMH PCHICHUSA HAYYHBIX, HMHXXCHCPHBIX U
MPOU3BOACTBEHHBIX 337a4 B OO0JIACTH OMOTEXHOJIOTHH,
AHAIMTUYECKUMH W OHOTEXHOJIOTHYECKUMHU MEeTOoAaMun
WCCIICAOBAHUSI, MPAKTUYECKUMU METOJAMU OYUCTKH U
CTCpUIM3allM BO3aYyXa, IMPUTIOTOBJICHUA W CTCPHUIIU3A-
UMW TUTATEeNbHBIX CPEel, METOJaMH IMpPOBEICHUS CTaH-
JapTHBIX HUCIIBITAHUHN 110 OIIPEACIICHUIO Ka4ue€CTBAa ChIPbs
Y IPOJYKIHUU.

TecToBble 3amanus
(20-29 6ammnoB);
pedepar (5-6 6amioB);
BOIIPOCHI K 3a4ETy
(25-39 Gainos).

IToporosbiii
(35-49 6amnon)
«yJIOBJIETBOPH-

3HaeT OTBET TOJBKO Ha KOHerTHBII‘/'I BOIIPOC IO OCHOB-
HBIM OHOTEXHOJIOTHYECKHM CIIOCO0aM MOJIy4CHUsA I10-
JIC3HBIX MJIA YCJIOBCKA IMPOAYKTOB, HA AOIOJIHUTCILHBIC

TectoBble 3a1aHus
(14-19 6annoB);
pedepar (3-4 6amna);
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TEIBHO» BOIIPOCHI OTBEYACT TOJHKO C MOMOIIBIO HABOISIINX BO- | BOIPOCHI K 3a4ETy
(3auteHo) MIPOCOB K3aMeHATOpA. (18-26 Gamnos).
He Bcerma ymeer mpuBecTu mHpaBwiIbHbIA npumep. He
BCETJ]a CaMOCTOSITETIbHO MOKET MCIIOJIb30BaTh MOTy4YeH-
HBIe 3HAHUS [UIS aHAJN3a YKCIIEPUMEHTAIBHBIX JTaHHBIX;
ONTUMM3ALNU COCTaBa MUTATENBHBIX CPEd U YCIIOBHM
KyJbTUBHPOBAHMS HPOIYILEHTOB; PAaCTUTEIBHBIX W JKH-
BOTHBIX KIIETOK, OIIGHKHA TEXHOJIOTHYECKOW 3(dexTHB-
HOCTH TIPOU3BOJICTBA.

Cnabo BiageeT TEPMHHOJOTHEW M HAaBBIKAMHU PEILICHHS
HAayYHBIX, MH)KCHEPHBIX M TPOU3BOACTBEHHBIX 331a4 B
o0acT OMOTEXHOJNOTUH, AHATUTHYCCKUMH H OHOTEX-
HOJIOTHYECKHMH METOJJAMHU HCCIICJOBAHHSI. .

He 3HaeT 3HaUMTENBHON YacTH MPOrPaMMHOTO MaTepHua-
JIa TI0 OCHOBHBIM OMOTEXHOJIOTHIECKHM CITIOCO0aM ITOITy-
YCHHS TIOJIC3HBIX JUIS YEJIOBEKa MPOAYKTOB; HE 3HACT
HOBEHIIIKNE JOCTIKEHUS B 00J1aCTH OMOTEXHOJIOTHH; HO-
MyCKaeT CyNeCTBEHHbBIC OIMOKH B OTBETAX.

He ymeer mpuBectu mpaBwibHbIA npumep. He ymeer
MIPOBOJIUTH TEOPETUYCCKUE UCCIICIOBAHHMS, TI0JIb30BATHCS
CIIPaBOYHOHN JINTEPAaTypoil B OOJNACTH OHMOTEXHOJIOTHU;
WCIIOJIb30BaTh TOJIYYCHHBIC 3HAHMS JUIS aHaIU3a dKCIIe-

Husknit
. PUMEHTANbHBIX JAaHHBIX; CAMOCTOATEIBHO BBHIOMPATH
(momoporoBsIit)
TEXHUUYECKUE CPEICTBA, pallMOHANBHYIO0 CXeMy mpous- | TecroBbie 3aqaHus
(KOMITeTCHITHS

BOJICTBA 3a/IaHHOTO MPOJAYKTa; onTHMHU3UpoBaTh coctas | (0-13 6amio);
MUTATENLHBIX CPEl U YCIOBHS KYJIBTUBHUPOBaHHUS Mpo- | pedepar (0-2 6ama);
JOYLEHTOB, PACTUTEIBHBIX M JKUBOTHBIX KJIETOK, OIIEHH- | BOIIPOCHI K 3a4ETy
BaTh TEXHOJOTHYECKYI0 3ddekTuBHOCTh TpousBojcTia | (0-19 6amnoB).

¥ BHOCHUTBD TPEUIOKEHUS 110 UX YCOBEPIICHCTBOBAHUIO.
He Bnageer tepmunonorueii. He Bnajgeer HaBbIKamMu
peuIeHusl Hay9HBIX, HHKEHEPHBIX M MPOM3BOJICTBEHHBIX
3a1a4 B 00JIacTH OMOTEXHOJOTHH, METOIaMU MPHUTOTOB-
JICHUS] U CTEPWIM3ALUK MHUTATEIbHBIX Cpel, OMOTEXHO-
JJIOTUYCCKUMH, MI/IKpO6I/IOHOFI/I‘IeCKHMPI, AHAJIUTHYCCKU-
MH METOJaMU HCCIIEIOBAaHWH, METOJaMU IPOBEICHUS
CTaHAAPTHBIX HUCIBITAHUN TIO OIPEACICHNUIO KadeCTBa
CBIPBS M NPOAYKIINH, TPAKTUIECKIMHU METOJIAMH OYHCT-
KH ¥ CTEpWIIM3AIINH BO3/1yXa, MTOMEIICHHU, MaTEpPHUaJIOB.

He copMHUpOBaHa)
(Menee 35 6amioB)
«HEYIOBJICTBOPH-
TEIBHOY»
(He 3auTeHO)

7. YueOHO-MeTOAMUYECKOEe U MH(OPMAITUOHHOE OOecniedeHne JUCIUILTUHbI
(MoayJin)
7.1 YueOHasi inTeparypa

1. Hayunblie ocHOBbI OnorexHosoruu. Yacts 1. Hanotexnonoruu B 6uonoruu: yue6Hoe mo-
cobue / B.A. 'opnenko, H.M. Kyty3oBa u ap. — UznarensctBo: MIIT'Y, Ilpomereii, 2014.— 264 c.

2. Uxenkenu, B.A. buorexnonorus: yue6Hoe nocoobue.—CII0.: Ilpocnexkt Hayku, 2014. —
336c¢.

3. Cenbckoxo3siicTBeHHast 6uotexHonorus: Yueonuk /Illesenyxa B.C., Kanamnukosa
E.A., Kounesa E.3. u ap.; [lox pen. B.C. HleBenyxu.— M.: Bric. mik., 2008. — 3-e uza. — 710 c.

4. Eroposa T.A. OcHOBBI OuOTEXHONIOTUU: YueOHOe mocobue st By3os / T.A. Eropoga,
C.M. Knynoga, E.A. )XuByxuna. — 4-e uzn., crep. — M.: Akagemus, 2008. — 208 c.

5. YMK/ no aucuuruinHe «OcHOBBI OMOTeXHOJIOTUM» aBTOp MypatoBa C.A.— Muuy-
puHCK, 2023.

6. 'paueBa .M., KpuBosa A.lO. TexHonorust hepMEeHTHBIX TpenaparoB. — M.: Diesap,
2000. — 512c.

7. Poro, N.A.IlumeBas 6uotexnonorus. B 4 ku.: yuebnuk. Ku. 1: OcHOBBI NUIIEBOIA
ounorexunonorun / U.A. Poros, JI.B. Aatumnosa, I'.I1. lllyBaesa. — M.: KonocC, 2004. — 440 c.
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8. lBanoga, JI.A.Ilumesas 6uotexHonorus: yued.mocoodue. Ku. 2: Ilepepaborka pactu-
TenpHOTO ChIphsi / JI.A. BanoBa, JI.U. Boitro, N.C. UBanoBa; mox pea. .M. I'paueBoit. — M.:
KomocC, 2008. — 472 c.

9. IMandunos, B.A. Teopernueckre OCHOBBI MUIIEBLIX TeXHOJOTUNA. B 2 kH. KH. 1 / OoTB.
pen. — M.: KonocC, 2009. — 608 c.

10. KamamnukoBa E.A. Knerounas wHxeHepusi pacteHuit: Yue6Hoe mocooue/E.A. Ka-
namaukoBa. — M.: U3a-Bo PITAY-MCXA, 2012 - 318 c.

7.2 MeToauyecKue YKa3aHusl 10 OCBOEHUIO JUCHHUILTHHBI
B kauecTBe MeTOIMYECKUX PEKOMEHJALUM (yKa3aHUM) 110 OCBOCHUIO JUCLMUILIMHBI HC-
NOJIB3YIOTCSE METOMUECKUE PEKOMEHIAIMH 110 U3YYECHUIO JUCIUTUTMHBI «OCHOBBI OMOTEXHOJIO-
run», Meroaudeckue pekomenaanuu «lIpasuna opopmienus pedepaToB», Meroaudeckue yka-
3aHUSl TI0 BBIMIOJIHCHUIO KOHTPOJBHBIX padOT Ui OOYYAIOIIUXCs 3a0YHOM M JTUCTAHIIMOHHOU
dbopm obyuenus, ['moccapwuii mo aucuurirae «OCHOBBI OMOTEXHOJIOTUM.

7.3 UndopmanmnoHHbie U HHPPOBbIE TEXHOJIOTHH
(mporpamMmHoe o0ecnieyenue, COBpeMeHHbIe NpodeccuoHaIbHbIE 0a3bl

JAHHBbIX " I/IH(l)OpMaIIl/IOHHLIe ClipaBO4YHbIC CI/ICTeMLI)

VYuebHas aucuumuinHa (MOAYIb) MpeIyCMaTPpUBaET OCBOSCHHE HH(POPMAIIMOHHBIX U U -
POBBIX TeXHOJIOTUH. Peanu3zanust MppoBbIX TEXHONOTUH B 00pa30BaTeIbHOM IIPOCTPAHCTBE SIB-
JSieTCsl OAHOM M3 BaKHEWIIUX Lened oOpa3oBaHMs, JArOIIed BO3MOXXHOCTh pa3BUBaTh KOHKY-
PEHTOCIIOCOOHbIE KayecTBa 00Y4aroIUXCcsl Kak OyyluX BhICOKOKBAIN(UIIMPOBAHHBIX CIIEI1a-
JHMCTOB.

[{udpoBble TEXHOIOIUU NMPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB 3((EKTUBHOIO pEIICHUS
3a7a4 IpoQecCHOHAIBHOT0, COUANBHOTO, TUYHOCTHOTO XapaKTepa ¢ UCHOIb30BAaHUEM Pa3INy-
HBIX BHMJIOB KOMMYHHUKAIIMOHHBIX TeXHOJIOTMH. OcBoeHHE LU(POBBIX TEXHOJOTHH B paMKax
JAHHOW JUCUUIUIMHBI (MOZYJsl) OPUEHTHUPOBAHO HA CIIOCOOHOCTH O€30MacCHO M HajJeXkallluM
00pa3oM moJy4yarhb JOCTYII, YIIPaBIsITh, HHTETPUPOBATh, OOMEHHUBATHCS, OLIEHUBATh U CO3/1aBaTh
UH(POPMAIIHIO C TIOMOMIBIO IIH(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONOTHH. DopMupoBanue mud-
pPOBOIl KOMIIETEHTHOCTH HpeArnonaraeT padoTy C JaHHBIMHU, BJaJieHHE WHCTPYMEHTaMHU JUIs
KOMMYHHKAITHH.

7.3.1 D1eKTPOHHO-0MOJIMOTEYHAS] CHCTEMBI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazauue ycuyr ot 10.03.2020
Ne OB CVY 437/20/25 (CeteBas s51eKTpoHHast OMOIHOTEKA)

2. DneKTpoHHO-OMOMHOTeUHas cucrema wu3aarenbeTBa «Jlanby (https://e.lanbook.ru/)
(ToroBOp Ha OKa3zaHUE YCIYT MO MPEAOCTABICHHUIO JOCTYyMa K 3JIEKTPOHHbIM n3naHusM OO0
«M3patenbctBo Jlanb» ot 03.04.2023 Ne 1)

3. DnexTpoHHO-OMOMMOTEUHas cucTema u3aarenscTBa «Jlanby (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYT O MPEJOCTABJICHHUIO TOCTYMa K 3JeKTpOHHBIM m3gaHusiMm OO0
«M3narenscTBO Jlanb» oT 06.04.2023 Ne 2)

4. ba3a maHHbIX A71eKTpoHHBIX HH(popMmannoHHbIX pecypcoB I'BHY ITHCXb (norosop
1o 00eCTeYeHNI0 JJOCTyMa K 3JeKTPOHHbIM HH(popMmanmoHHbIM pecypcaM @I'BHY [THCXB ye-
pe3 repmunan ynaineraHoro poctyna (TY ®TBHY ITHCXB) ot 07.04.2023 Ne 6/H)

5. DnektpoHHO-OMOMMoTeuHas  cuctema  «AgriLiby  ®I'BOY BO  PrA3Y
(http://ebs.rgazu.ru/) (monoaHUTENBHOE COTTIAIIEHHE HA TpeaocTaBieHue goctyma oT 13.04.2023
Ne 6/1 k Jlunterzuonnomy goroopy ot 04.07.2013 Ne 27)

6. DnexTpoHHas OubimoreuHas cucrema «HanumonansHbI MG pOBOI pecypc «PyKoHT»:
Komneknuu «ba3obiit MmaccuB» 1 «Konoc-c. Cenbekoe xo3ssiictBoy (https://rucont.ru/) (morosop
Ha OKa3aHWe YCIyT 1o npeaocTaBieHuto qoctymna ot 04.04.2023 Ne 2702/6m22)
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7. 000 «dnexrporHoe u3aTenbctBo KOPAWT (https://urait.ru/) (ToroBop Ha okasaHue
YCIIYT IO TIPEIOCTaBJICHUIO IOCTYMa K oO0pazoBatenbHO# iardpopme OO0 «DneKTpoHHOE U3a-
tenabcTBo FOPAWTY ot 06.04.2023 Ne 6)

8. DnexkrpoHHo-0MbOIMOTeUHast cuctema «Bepuaackuity (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3IHOC UCIIOJIb30BaHKE TpousBeaeHuit oT 26.03.2020 Ne 14/20/25)

9. baza mannbix HOB «HanuonanwpHas snektpoHHas OumOimoreka» (https://rusneb.ru/)
(moroBop o mogkmoueHnn k HOb u npenocrapnenuu nocryna k oobekram HOb ot 01.08.2018
Ne 101/HDOB/4712)

10. Cornamienue o COTPYJHHYECTBE IO OKA3aHUIO OMOIMOTEUHO-WH(POPMALMOHHBIX U
COLIMOKYJIBTYPHBIX YCIIYT TIOJIh30BATENISIM YHUBEPCUTETA U3 YMCIIa HHBAJIHJIOB 10 3PEHUIO, Clla-
OOBHISANINX, UHBATUAOB JIPYTUX KATETOPHU C OTPAaHUYCHHBIM JIOCTYNIOM K HH(OpMAIWH, JIUII,
UMEIOIIHNX TPYAHOCTH ¢ uTeHHeM IutockonedatHoro tekcra TOIBYK «TamGoBckast oGnacTHas
yHUBepcalibHas HayuHasi oubimoreka uM. A.C. ITymkunay (https://www.tambovlib.ru) (corna-
meHue o corpyaaudecte ot 16.09.2021 Ne 6/H)

7.3.2 UndopmaniuoHHbIe CIPABOYHBbIE CHCTEMbI
1. CnpaBouHas npaBoBas cucreMa Koncynbrantllntoc (1oroBop noctaBku U CONpPOBOXK-
neHus 3k3eMIuisipoB cucreM KoncynsrantlLiroc ot 03.02.2023 Ne 11481 /13900/2C)
2. DnexTpoHHBIN nepuoanueckuii cnpaBouHuk «Cuctema TAPAHT» (moroBop Ha yciy-
I'M TI0 CONPOBOXKICHUIO OT 22.12.2022 Ne 194-01/2023)

7.3.3 CoBpemenHble npogeccuoHa bHble 0a3bl JaHHBIX

1. baza maHHBIX HOPMATHBHO-IIPABOBBIX aKTOB MH(OPMALMOHHO-00pa30BaTeNbHOM Mpo-
rpammbl «Pocmerony» (morosop ot 11.07.2022 Ne 530/2022)

2. baza pannbix Hayunoii snexktponnoit 6udnunoreku eLIBRARY.RU — poccuiickuii nH-
(opMaMOHHO-aHATUTUYECKUH TTOPTAI B 00JIACTH HAYKH, TEXHOJOTHH, METUIIMHBI U 00pa3oBa-
uus - https://elibrary.ru/

3. ITopran oTkpeITEIX MaHHBIX Poccuiickoit @eneparnum - https://data.gov.ru/

4. OrtkpoiTle JaHHble @enepanbHOW CaykObl TOCYAApCTBEHHOM CTAaTHUCTUKU -
https://rosstat.gov.ru/opendata

7.3.4 JIu1leH3MOHHOE 1 CBO0OOIHO pacnpocTpaHsieMoe NPOrpaMMHoOe
o0ecrieyeHue, B TOM YHCJIE 0TE4YeCTBEHHOI0 IPOM3BO/ACTBA

Ccbuika Ha
HoctynHocTh Enunslit peectp PexBuzuthl
No HanMeHoBaHNE Pazpabotuuk I[1O (MUIIeH3HOHHOE, poccHuiicKux MOATBEPKIAOIIETO
(mpaBoobnaaTesn) CBOOOIHO MpOrpaMm JIOKyMEHTa
pacmpoctpansemoe) | anst O9BM u B]] (pu HATMYWN)
(TIpy HaTTM4IMN)
Jluuensus
Microsoft Microsoft or 04.06.2015
1 | Windows, . JIu1eH3UOHHOE - Ne 65291651
. . Corporation - )
Office Professional CPOK JICUCTBHS:
OeccpodHo
AHTHBUPYCHOE CyOnuIeH3HOHHBIH
pOrpaMMHOE https://reestr.di AIOTOBOP
AO «Jlaboparopus N : ¢ 000 «CodTekc»
obecrieueHne gital.gov.ru/ree
2 . Kacnepckoro» JInieH3snonHoe ot 06.07.2022 Ne 6/H,
Kaspersky Endpoint (Pocers) str/366574/?sph opoK AeffcTaus:
Security ast 6usHe- rase_id=415165 c22.11.2022
c o 22.11.2023
MoitOpuc  Cran- 00O «Hogsie https://reestr.di KonTpakt
3 | mapTHbIii - oGJiauHbIe JIneH3nOHHOE gital.gov.ru/ree ¢ 000 «Py6GuKoH»
OducHpii  maker TEXHOJIOTHI) str/301631/?sph ot 24.04.2019
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https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

Uit paboTel ¢ J10- (Poccus) rase_id=269844 | Ne0364100000819000012
KyMEHTaMH H I0Y- 4 CpPOK JeicTBHS:
Toii (myoffice.ru) 6eccpodHo

IIporpammuas  cu-
cTtema Jus oOHapy-
JKEHUS  TEKCTOBBIX https://reestr.di
3aMMCTBOBAaHMI B gital.gov.ru/ree
4 |y4eOHBIX ¥ Hayd- JIunensuonnoe | str/303350/?sph

JInneH3noHHbIN 10roBOp
¢ AO «AnTHmiaruar»

AO «AnTHIIaruaT» ot 17.04.2023 Ne 6627,

HBIX PaGoTax «AH- (Pocems) rase_id=260818 | PO I
tumaruat  BY3» 6 y 1 6 0 4 2024
(https://docs.antipla Ho 1A
giaus.ru)

Acrobat Reader - - -

5 | mpocmoTtp JIOKY- Adobe Systems CroGomo
mentoB PDF, DjVU PACHPOCTPATACMOE
Foxit Reader - opo- CroBomio - -
6 | cmotp mokymenrtoB | Foxit Corporation A
pacmpocTtpaHseMoe

PDF, DjVU

7.3.5 Pecypcbl HH(OPMAITMOHHO-TEJIEeKOMMYHUKAIMOHHOI ceTu « AHTEepHET»

1. CDTOwiki: 6a3a 3nanuii o mudposoii Tpanchopmaru https://cdto.wiki/

2. www.garant.ru - cnpaBouno-npasoBas cuctema «['’APAHT».

3. www.consultant.ru - cipaBouno-nipaBoBast cuctema «Koucysprant [Lirocy.

4, WWW.rg.ru — caiit Poccuiickoii ra3ersl.

5. baza nansbIX mHOpMAIMOHHON cucTeMbl «EQMHOE OKHO JOCTyma K 00pa3oBaTelb-
HBIM pecypcam» http://window.edu.ru

6. DnekTpoHHO-0MOIMOTEeYHAs cucTeMa u3aarenbeTa «Jlanpy http://e.lanbook.com.

7. HaunonanbHbIi 1udpoBoit pecypc «PykoHT» - MeXOTpacneBas dJ1eKTpoHHass Oubnmo-
Teka Ha 6a3e TexHomoruu Konrekcrym http://www. rucont.

8. DnektpoHHas 6ubIMOTEeUHas crucTeMa Poccuiickoro rocyapcTBEHHOTO arpapHoro 3a-
O4YHOTro yHUBepcutera http://ebs.rgazu.ru.

7.3.6 LIndpoBble HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeIbHOM IpoLecce

1. LMS-munardopma Moodle

2. BupryanbpHas nocka Mupo: miro.com

3. BupryansHas nocka SBoard https://sboard.online

4. BupryanbsHas nocka Padlet: https://ru.padlet.com

5. O6naunsie cepBuchl: Annekc./uck, Obmako Mail.ru

6. Cepsucel onpocos: Suaexc ®opmbr, MyQuiz

7. Cepsucsl Buaeocss3u: SIuaekc teixemoct, Webinar.ru

8. CepBuC cOBMeCTHOW pabOTBl HaJ IMpoekTamu s Hebonbimux Tpynn Trello
http://www.trello.com

7.3.7 HudpoBble TEXHOJIOTMH, IPUMeEHsIEMble NPU U3YYEeHUH TUCIUTIIMHBI

Bunpr yaeOGHOM pabOThI, BHITIOJTHIEMBIS dopmupyembie

Ne |  Iudpossie TeXHOTOTHI sty P e PMHPY NAK
C IpUMEHEeHHEeM ITU(PPOBOI TEXHOJIOTHU KOMIIETEHLIUU
Jlexuuu

1. | OGiayHbIe TEXHOJIOTHI . [K-7 NJK-2
CamocrosTenbHas paborta

2. | Bonpniue nanHble CamocrosiTenpHas pabora IK-7 NJK-2

8. MaTepua/IbHO-TEXHUYECKOE o0ecnevyeHue TUCIUIINHBI (MOTYJIsl)
VYuebHasg ayIuTOpHs A MPOBEAEHUS 3aHATHHA JEKIHMOHHOrO TUna (r. MU4ypHHCK, yiI.
WutepHannonanbHas, 1.101 - 3/301)
1. ITpoextop Acer XD 1760D (unB. Ne 1101045115);
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

2. Oxpan Ha mtatuBe (MHB. Ne 1101047182);
3. HoytOyk Lenovo G570 15,6’ (uuB. Ne 410113400037);
4. HabGopsl JeMOHCTPAIIMOHHOTO 000PYAOBAHUS U y4€OHO-HATIISTHBIX ITOCOOUH.

VYyeOHast aynutopus AJs MPOBEICHUS 3aHATUNA CEMUHAPCKOTO THIIA, TPYIIIOBBIX U UHIU-
BUyaJIbHBIX KOHCYJIbTAIMM, TEKYIIETO KOHTPOJS U MPOMEXYTOUHOH arrectanuu(yYuebHas na-
6oparopus Gusnosgoruu pacteHuit) (r. Muaypusck, yuxos «Pomay, 9/27)

1. ITnatrpopma UP-12 BioSan mis mieilikepa, yHUBepcaiabHas il KOO, OYTHUIOK U CTa-
KaHOB, 265 185MMm mus mieiikepoB OS-12, PSU-10i, ES-20 (uuB.Ne21013600789)

2. ®oromerp KOPK-3-01-"30M3" dporosnekrpuueckuii (naB.Ne21013600788)

3. leiixkep PSU-10i BioSan, op6utanshsiii (50-450 06/MuH, opOUTaIbHBIA, 70 3KT) 03
maTdopmbl (MHB.Ne21013600790)

4. Hletikep S-3 uudposoii (mmard. 168168 o6/mun, amrmumryna 20MM, opOUTATBHBIH,
10-250 06/mun) (nHB.Ne21013600783)

5. locka knaccHas (nuB.Ne41013602281)

6. Kpecno opucnoe AV 204 PL MK tkanb (1HB.Ne41013602311)

7.Mukpockon MemuuumHckuii  buomen 2 (mHB.Ne41013401728, 41013401727,
41013401726, 41013401725, 41013401724, 41013401723, 41013401722, 41013401721,
41013401720, 41013401719, 41013401718, 41013401717, 41013401716, 41013401715,
41013401714)

8. Hacrenwnsiii s5xpan Lumien Maste rPicture 220-220 cm (nuB.Ne41013401710)

9. IIpoextop NEC M361X (uuB.Ne41013401707)

10. Cucremnsiii komiiekT: [Iponeccop IntelOriginal LGA 1155, BenTunsitop, MaTepuH-
CKasl TuIaTa, MaMsATh, )KECTKUH IHMCK, BUICOKAPTa, MOHUTOP, YCTPOMCTBO UTEHUS KapT MaMSTH,
IPUBOJI, KOpIyc, KiIaBuaTypa, MbIib (MHB.Ne41013401700)

11. Cron naGopatopubiii xumuueckuid (1200°600°750) cronemiH.mIacTUK/Kapkac
an.npouns (uHB.Ne41013602349, 41013602348, 41013602347, 41013602346, 41013602345,
41013602344, 41013602343, 41013602342, 41013602341, 41013602340, 410136023309,
41013602338, 41013602337)

lIkadp nns xpanenust maboparopHoil mocyasl (800°'450°1950) monku miaacTHK/Kapkac
an.npoduiib ¢ 3aMkoM (MHB.Ne41013602358)

13. Ucnaputens P-1M3 potauunonnsiii (MaB.Ne21013600785)

[Tomemnienue s caMOCTOSITENbHOM paboThl (r. MuuypuHck, yi. HTepHannoHanbHas,
nom Ne 101, 3/219)

1. ITpoextop Acer XD 1760D (uuB. Ne 1101044562);

2. ®akc-moneM U-1496E (unB. Ne 2101042501);

3. IlIxad st omexasl (waB. Ne 2101063476, 2101063480);

4. lllxad nns nokymenToB (MHB.Ne2101063487, 2101063490, 2101063491);

5.Cucremuniit komruiekT: [Ipormeccop IntelOriginal 1155 LGA Celeron G1610 OEM
(2,6/2Mb), Monutop 20Asus AS MS202D Blak? 1600*900 0,277mm. 250cd/m2. MaTtepunckast
mata ASUS P8H61-M LX3 (3.x), BeHTHUIATOpP, MaMsTh, )KECTKUN IHUCK, KOPIYC, KIaBUATypa,
MbIrb (MHB. Ne 21013400451, 21013400470);

6. Yrnomep ¢ HoHuycom mojenb 1005 (127) (uaB. Ne 21013400714);

7. llxad mabopatopusrii (nuB. Nel1101040353, 1101040356, 1101040357, 1101040358,
1101040359);

8. [IpunTep Canon LBR 1120 (uuB. Ne1101044523, 1101044524);

9. HoytOyk (unHB. Ne 1101044561);

10. ITeur MukpoBosHOBast (MHB. Ne 1101060377);

11. PaznaTunk xononHoit u ropsiueii Boasl WBF (unB. Ne4101044561);

KommprorepHas TexHuka noakirodeHa B cetu «MHTepHET» M obecredeHa JOCTYIoM K
OMOC ynuBepcurera
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Pabouas nporpamMma aucuuIuIHbl (MOLysi) «OCHOBBI OMOTEXHOJIOTHIY COCTABJIEHA B COOTBET-
CTBUM ¢ TpeOoBaHMsIMHU (eaepaIbHOTO TOCYJApPCTBEHHOTO 00pa30BaTEIbLHOTO CTaHIAApTa BBIC-
miero obpa3oBanus - OakajgaBpuaTa 1Mo HampasieHHI0 oAroToBkU 19.03.04 Texnomorust mpo-
JOYKLIMU U OpraHu3aiusi OOLIECTBEHHOrO NMUTAaHMA, YTBEP)KICHHOIO NPUKAa30M MUHHUCTEpCTBa
HaYKH ¥ BbIcIIero oopaszosanus Poccuiickoit @enepanuu ot 17 aBrycra 2020 1. Nel1047

ABTODBI:
JIOIIEHT KadeAphl CaJloBOJICTBA, OMOTEXHOJOTUI U CEICKIIUU CEIbCKOXO03SUCTBEHHBIX KYIBTYD,
k.0non.H. Myparosa C.A.

£

!/ ;7 p

npodeccop Kadeapsl arpoXMMUK, TOYBOBEAEHHUS U arpodKOJIOrky, K.c.-X.H. Taposa 3.H.
-

"

Peniensent: goueHT kadeapsl OMoIOruu U XUMHH, K.c.-X.H. Ky3nenosa P.B.

A

[IporpamMma paccMOTpeHa Ha 3aceqaHuM Kadeapbl caJoBOJACTBA, OMOTEXHOJOTHH U CeNleKLIUU
CEIbCKOXO035MCTBEHHBIX KYJIbTYp, NpoToKkosa Ne 8 ot 5 anpens 2021 r.

[TporpammMa paccMOTpeHa Ha 3aceJaHHH y4eOHO-MEeTOANYeCcKOi Komuccuu [1710100BOITHOTO MH-
ctutyra uM. 1.B. Muuypuna Muuypunckoro I'AY, nporokosn Ne 9 ot 19 anpens 2021 r.
[Tporpamma yrBepkaeHa Pemennem Y4eOHO-METOIMUECKOTO COBETa YHHBEPCUTETA, POTOKOI
No 8 ot 22 anpens 2021 .

[Tporpamma nepepaboTaHa 1 J0MOIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu OI'OC BO.
[TporpamMa paccMOTpeHa Ha 3aceaHuM Kadeapbl caJoBOACTBA, OMOTEXHOJIOTUH U CENEKIUU
CEJIbCKOXO3SMCTBEHHBIX KYIbTYp, NpoToKoa Ne 9 ot 18 ampens 2022 r.

[TporpammMa paccMOTpeHa Ha 3aceJaHUH y4eOHO-MeToAndeckoi komuccuu [1mog00BonHOro uH-
ctutyra umeHu M.B. Muuypuna Muuypunckoro I'AY, nporokos Ne 8 ot 18 anpens 2022 r.
[Tporpamma yTBepkeHa PemenneM Y4eOHO-METOOMUECKOTO COBETA YHHUBEPCUTETA, IPOTOKOII
Ne 8 ot 21 anpens 2022 .

[Tporpamma nepepaboTaHa 1 10MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusMu ®I'OC BO.
[TporpamMa paccMOTpeHa Ha 3aceJaHMM KadeIpbl caJOBOJACTBA, OMOTEXHOJOTUN U CEIEKIHH
CEJIbCKOXO3SMCTBEHHBIX KyIbTYp, MpoToKoa Ne 11 ot 13 urons 2023 r.

[IporpamMmma paccMoTpeHa Ha 3aceJaHUHM y4eOHO-METOJWYECKOM KOMHCCUU MHCTUTYTa (yHIa-
MEHTAJIbHBIX U MPUKIAIHBIX arpobuorexHonoruit um. M.B. Muuypuna, nporokon Ne 11 ot 19
utoHs 2023 r.

[Iporpamma yTtBepkaeHa Pemennem YueOHO-METOIMYECKOTO COBETa YHUBEPCHUTETA, ITPOTOKOI
Ne 10 ot 22 urons 2023 1.
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