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PABOYAS ITPOTPAMMA JUCHUIIJIMHBI (MO YJIA)

«KIIETOYHASA BUOTEXHOJIOI' U51»

Hanpagsnenne noarorosku - 19.03.01 buorexnonorus
Hanpasnennocts (npoduis) buorexnonorus
KBanudukanus BeIITyCKHHUKA - OaKanaBp

Muuypunck, 2024 r.



1. esun ocBOeHUSI TUCUMILIHUHBI (MOIYJIf)

Hensamu aucuurumael «Knetounass 6uorexHosorus» (GpopMupoBaHHE y OOYYarOLIUXCS
TEOPETUYECKUX MPEICTaBICHUA 00 OCHOBHBIX METOAAaX KICTOYHOH OHMOTEXHOJIOTHH,
MOJICKYJISIPHBIX U TEHETHYECKUX MEXaHU3Max (PYHKIIMOHUPOBAHUS CUCTEM JKU3HECATETHHOCTH
KJICTKH, JJICMEHTAPHBIX HABBIKOB IIOCTAHOBKMA OHMOJIOTMYECKOTO OSKCIIEPHUMEHTa B XOJe
1a00paTOPHBIX 3aHATHUH.
3anaun:- (dopMHpOBaHUE TPENCTABICHUNA 00 OCHOBHBIX MOJICKYJSIPHBIX W TCHETHUECKUX
MeXaHu3Max (QYHKIIMOHUPOBAHHSI CUCTEM JKU3HEICATETHHOCTH KIIETKH |

- IaTh TpPEICTaBIIeHUE 00 OCHOBHBIX METOJaX, NMPUMEHSEMBIX ISl KYJIbTHBUPOBAaHUS
M30JIMPOBAHHBIX KJIETOK MUKPOOPTaHU3MOB, PACTCHHM U KUBOTHBIX

- HAy4YUTh OOYYAIOIUXCS aHAJIU3UPOBATh COBPEMEHHBIC JaHHBIE 00 HCIIOJIb30BAHUH
METOJIOB KJIETOYHON OMOTEXHOJIOTHH ISl CO3JJaHUSI OPTaHU3MOB C TIOJIC3HBIMH CBOHCTBAMMU.

- ¢hopMHpOBAaTh  YMEHHE  CaMOCTOSITEIBHO  OCYIIECTBIATH  cOOp,  00paboTKy,
WHTEPIIPETAIMIO OMOJIOTHYeCKON HH(OPMALIUY JUTSl PEIICHHSI HAYIHBIX U MTPAKTHYECKHUX 3a]1aq
B 007acTH KJIETOYHOH OHOTEXHOJOIHMH, HEOOXOAUMBIX IS spdexTuBHON U
I[EJICHANIPABICHHON POPECCHOHATBHON JACSITEITLHOCTH.

2. MecTO IUCHUILIHHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
JlaHHasT JUCHMIUIMHA COTJIACHO yu4eOHOMY IUIaHy TI0 JAaHHOMY HAIPaBICHHUIO
MOATOTOBKU OTHOocUTCs K brnoky l«/luctumiubbel (MOZYH)», DJIEKTUBHBIE JAUCHUILIMHBI
b1.B./1IB.07.01.

JIst yCIIeHOTO OCBOCHHS JAHHOTO Kypca HEOOXOAMMBbI 0a30BbIC 3HAHHUS JUCITUTUIMH:
«O0mas u HeopraHuyeckas Xumus», «OOmas OHOJOrHS W MHUKPOOHOJIOTHS», «OCHOBBI
OnMoXuMHMy. 3HAHUS M HABBIKH, IPUOOPETEHHBIC IIPH U3YUYCHUH IUCIHUILIMHEI «BHOTEXHOIOTUS
OMOJIOTUYECKH aKTHUBHBIX BEIIECTB», MOTPEOYIOTCS MpPH MPOXOXKICHUHM IPOU3BOJCTBEHHON
MPAKTUKU HAyYHO-UCCIIeJoBaTeIbcKas padoTa, mpu noarotoske u 3ammurte BKP.

3. [lnanupyemble pe3yabTaThl 00yUYeHUs MO TUCIHUIJIMHE, COOTHECEHHBIE ¢

IUVIAHUPYEMBIMHU Pe3yJibTaTaMH OCBOEHHS 00pa30BaTeIbHOM MPOrpaMMbl
B pesynaprare u3ydeHMs IUCHMIUIMHBI OOydaroLWiics OKEH YCBOUTH TPYAOBBIE
(GYHKIIMM B COOTBETCTBUU C NpodeccroHabHbIM cTanaapToM 22.004 Cneuuanuct B 00JacTH
OMOTEXHOJOTMHA TPOMYKTOB TMTAaHUS YTBEPXKJIEH  NpukazoM MuHHcTepcTBa TpyAa U
counanbHoM 3amuThl PO ot 21 nexabps 2015 rona Ne 1046 H)

O00011IEHHBIE

TPYJOBBIE TPYHOBIEI;q‘?)YHKHHH Bri6pannsie Tpyznosble neiictBus (T/)
¢ynkuuu (OTD)
Benenne VYnpasnenue KOHTposIb ~ TEXHOJIOTMYECKMX  IapaMeTpoB |
TEXHOJIOTHYECK | KaueCTBOM, PeKUMOB  TPOM3BOJCTBA  OMOTEXHOJOTHMUYECKOU

oro mporecca | 0€30MaCHOCTRIO | | MPOAYKIIMK JUIsI THIIEBOM MPOMBIINIJICHHOCTH Ha
MIPOU3BOICTBA MPOCIIEKMBAEMOCT | COOTBETCTBHE TPEOOBAaHUSAM TEXHOJIOTHUYECKOH U
OMOTEXHOJIOTHY | IO TMPOU3BOJICTBA | DKCILTYyaTaIIMOHHON JOKYMEHTAIMH

ecKoi OuoTexHONOrMYeck | BHenpeHne  cucteM — yIpaBieHUS — KauyeCTBOM,
HNPOAYKIMU IS | O NMPORYKLHUH Ul | 6E30MacHOCTHIO u HPOCIIEKUBAEMOCTBIO
MUIIEBOI MHIIEBOI IPOU3BOACTBA OMOTEXHOIOTNYECKON MPOAYKIIUU ISt
NPOMBIIIEHHOC | IPOMBINIIEHHOCTH | TIMIIEBOM NMPOMBIIIJIEHHOCTH B IETSX OOecTIedeHHs
TH D/02.6 TpeOOBaHUN TEXHUYECKHX PErIaMEHTOB K BUAAM

MUIIEBON TPOTYKIIUU




OcBoeHne TUCUUIUTMHBI (MOAYIIS) HampaBiieHO Ha (popMHUpOBaHUE MPO(HEeCcCHOHATBHBIX
KOMIIETECHIINH:

[IK-1 CnocobeH BlaAeTh OCHOBHBIMH METOJAMH, MPHEMAMH IUIAHUPOBAHUS W
MIPOBE/ICHUS SKCIEPUMEHTAILHBIX HCCIEAOBAHUM, OOpaOOTKHM W TPEACTABIICHUS IOTYYECHHBIX

pe3yabTaToOB B CBOEH MPOGECCHOHAIBHOM 001acTH;
[IK-2 CrniocoOGeH MpoBOIUTH BXOJHOW M TEXHOJOTHYECKHI KOHTPOJb KAayeCTBA CHIPHA,
noy(hadpuKaToB, TOTOBOM MPOIYKIIMU M OMOTEXHOJIOTUIECKUX MPOIECCOB;
I[IK-4 CnocobeH oOcCymecTBIATh TEXHOJOTHYECKUH IIPOIeECC B COOTBETCTBUU C
pErjiaMeHTOM M UCIOJIb30BaTh COBPEMEHHBIE TEXHUUYECKHUE CPEICTBA Ui U3MEPEHUSI OCHOBHBIX
napaMeTpoB OMOTEXHOJIOTUYECKHUX MPOLIECCOB, CBOMCTB ChIPbS U MPOAYKLIUY;
ITK-5 CriocoOeH k peann3anuy ¥ YIpaBICHUI0 OHOTEXHOIOTHUECKUMH MTPOIECCAMHU;

I1K-6

Cnocoben

IIpOBOIUTDH

6aKTCpI/IOJ'IOl"I/I‘ICCKI/Ie,

TOKCHKOJIOT'HYCCKHUE

HCCIICA0OBAHUA TPHUPOAHBIX O6p33L{OB, TCXHUYCCKUX CPCACTB U TCXHOJIOTUYCCKUX IMPOLECCOB
C Y4CTOM 3KOJIOT'HMYCCKHUX HOCJ'ICI[CTBI/Iﬁ HUX ITPUMCHCHMUA.

Kon u Kputepuu olieHuBaHUS pe3ybTaTOB 00yUeHUs
HAanNMCHOBAHUC KO,Z[ u HU3KUN
YHUBCPCATIbHOM | HapMeHOBaHUE | (JOMOPOTOBBIH,
KOMIICTCHIINH HHOUKaTOpa KOMIICTCHIUSA . .
MTOPOTOBBIN 0a30BbIi .
JIOCTHOKEHHS HE MIPOJBUHYTHIN
YHHBEpCAIbHBIX | chopmupoBaHa)
KOMIIETEHITUI
ITK-1 Criocoben WI-1mka — He Bnageer Cna6o Braneer CB000OIHO
BJIAJIETH Brnaneer OCHOBHBIMH BJIaJIEET  ODOLLO BJIafIEET
OCHOBHBIMH OCHOBHBIMH METOAAMHU U OCHOBHBIMH P OCHOBHBIMH
OCHOBHBIMH
METOJaMHU, METOAaMH 1 nprueMaMu METOAAaMH | METOAAMH |
METOAaMH u
prueMaMu preMaMu IUIAHUPOBAHUSA | TIPHEMaMHU DHEMAMI preMaMu
IJITAHUPOBAHUSA M | TUTAHUPOBAHUS | DKCIEPUMEHTANI | IJIAHUPOBAHMS nﬁ AHIDOBAILS TUTAHUPOBAHUS
MIPOBEICHUS AKCIIEPUMEHTAN BHBIX AKCIIEpUMEHTA P SKCTIIEPUMEHTA
. SKCIIEPUMEHTAI
AKCIIEPUMEHTAITh BHBIX HUCCIEI0BAHUN B | JIBHBIX LHBIX JIBHBIX
HBIX WCCIIEIOBAaHUN B | TIPO(ECCHOHAND | MCCIIeTOBAHUMA . HCCIe0BaHUI
. N HCCIIEN0BaHUN B
HCCIICIOBAaHMHA, npoeccuoHab HOM B B
N npodeccuoHanb
00paboTku n HOM JEeSATENLHOCTH | TpodeccroHal Hoi npoheccroHaT
TIPEICTABIICHUS JEITEIBHOCTH BbHOH BHOM
JIeSITeIbBHOCTHU
MOJTyYEHHBIX JIeSITeIbHOCTHU JIeSITeIbHOCTH
pe3ynpTaToB B NI-2nk-1 — He npoeogutr | He Xopowo OTnuaHO I
cBOEH [IpoBonut 3aKIaAKy OOCTATOYHO . (I))BOHHT IIpoBoaut
npodheCCHOHANIbH 3aKIIA/IKy OIIBITOB U MIPOBOJIAT 5 :Knazuc 3aKIIAJIKY
ol obnacTu OIIBITOB U [IEPBUYHBIHI 3aKJIAJIKy OHHTOBY 4 | OTBITOB H
TIePBUYHBIN aHaJINn3 OIIBITOB 74 . TIEPBUYHBIN
. MIEPBUYHBIH
aHaJIN3 SKCIIEPUMEHTAN | MIePBUYHBIH AHAIH aHaIu3
IKCIIEPUMEHTA BbHBIX JAHHBIX | aHAIU3 JKCTIEPUMEHTA
AKCIIEPUMEHTA
BHBIX JTaHHBIX IKCIIEPUMEHTA JIBHBIX
BHBIX JTAHHBIX
JIBHBIX JAHHBIX JIaHHBIX
WNA-3nk-1— He npumensier | He CBoGOTHO
IIpumensier METO/bI JIOCTaTOYHO Xopouio
MIPUMEHSIET
METOBI MaTEeMaTHYeCKO | MPUMEHSET MPUMEHSIET METOJIBI
MaTeMaTH4ecKo | W 00pabOTKH U | METOJBI METO/BI
o MaTeMaTH4YeCK
11 00pabOTKM M | TPEJCTABICHUS | MaTEeMaTHUYECK | MaTeMaTHUYECKO ol 06paABOTKH
MIPEACTABICHUS pe3yIbTaTOB oif 00paboTku | it oOpaboTkm u " P
pe3ynabTaTOB JKCIIEPUMEHTa | | MpEeICTaBICHUS
MIPEICTaBIICHU
SKCIEPUMEHTA MPEJICTABJICHN | PEe3yJIbTaTOB
sl pe3yJbTaToOB
s Pe3yJbTAaTOB | PKCIIEPUMEHTA
JKCIIEPUMEHTA
IKCIIEPUMEHTA
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I[IK-2 Cmocoben | MJI-1nk-2 — | He nome3yercs He Xoporto CB0001HO
MPOBOJUTH IMonw3yercst pHEeMaMHu JOCTaTOYHO MOJTB3yEeTCsI MOJIb3yETCsI
BXOJTHOH U | IpueMamMu MPAKTHYECKOM MOJIL3YETCS MprUeMaMu nprueMaMu
TEXHOJIOTHUECKUIA | TIPAKTHYECKOM paboThI C prUeMaMu MPAKTHYECKON | MPaKTUYSCKOU
KOHTPOJTb paboThI C | HOPMATHBHOW | NMPaKTHYECKOH paboTEHI C paboTHI C
KauyecTBa CBIPbS, | HOPMATHBHOMN JIOKYMEHTaIen paboThI € HOPMATUBHOW | HOPMaTHBHOH
nory(haOpuKaToB, | JOKyMEHTAIUCH , HaBBIKaMU HOPMAaTUBHOW | JIOKyMEHTAIlUCH | JOKyMEHTAIue
TOTOBOM , HaBBIKAMH | CTAHAAPTHBIX H | JOKYMCHTAIINE , HaBBIKAMU i, HaBBIKAMU
MIPOYKITUH W | CTAaHIAPTHBIX H | CepTH(MOUKAIMOH | i, HABBIKAMHM | CTaHJAPTHBIX U | CTaHIAPTHBIX
OMOTEXHOJIOTUYEC | CEPTU(UKAIMOH | HBIX UCIBITAHUN | CTaHIAPTHBIX | CEPTHU(PHUKAIMOH u
KHX TIPOIIECCOB; HBIX WCIIBITAHWH | CBHIPhS, TOTOBOM u HBIX UCTIBITAHUN | cepTU(dUKaIO
CBIPbSI, TOTOBOW | MPOAYKIUK U | CEPTUPUKALNNO | CBHIPHSI, TOTOBOU HHBIX
MPOAYKIIMA M | TEXHOJOTUYECK HHBIX MIPOYKIIVH U WCTIBITAaHUH
TEXHOJIOTHYECK HX TPOIIECCOB WCIIBITAHU I TEXHOJIOTHYECK CBIPBS,
WX MPOIIECCOB CBIPbSI, UX TIPOIIECCOB TOTOBO
TOTOBOM NPOIYKLUUU U
MPOAYKIUU U TEXHOJIOTUYEC
TEXHOJIOTHYEC KHX
KHX MPOIIECCOB
IPOIIECCOB
NA-2mx2 — He peammzyer | He
A P M OTnuaHo
Peanuzyer MEpOMNPHSITUS | JOCTATOYHO
Xopomio peanusyet
MEpOMNPHSTUS | IO MOBBIMICHHIO | PEaT3yeT
peanusyet MEPOTIPUSITUS
110 ITOBBIIICHHIO KauCCTBa CbIPbi, | MCPOIIPUATHA
MEpPOTPUSITUS o
Ka4decTBa ChIpbs, | momydabpukaTo | mo
o 110 IOBBIIMICHHIO | ITOBBIIICHUIO
oty padbpuKaTo B, TOTOBO MTOBBITIICHATO
. Ka4yecTBa ChIPbS, | KAuecTBa
B, TOTOBOU OpOAYKIIUHA B KadyecTBa
oy pabpuKaTo | CHIPbA,
NPOAYKIUU B COOTBETCTBUU | CBIPBS, .
B, roToBOM | mosydadpukar
COOTBETCTBHH TpeOoBaHUSIMH | TTOITypabpuKaT .
. | IPOOYKIMM B | OB, T'OTOBOWU
Tpe6OBaHI/IHMI/I CTaHIapTOB OB, TOTOBOU
COOTBETCTBUH NPOIYKIIMK B
CTaHIapTOB KauecTBa MPOJAYKIIUKA B
TpeOOBaHUSIMH | COOTBETCTBUHU
KayecTBa COOTBETCTBUH
CTaH/IapTOB TpeOOBaHUSIMU
TpeOOBaHUSAMHU
KaJyecTBa CTaHJApTOB
CTaHJapTOB
KaJyecTBa
KayecTBa
I/II[-3HK_3 — He He
OTnuaHO
OcyuiecTBIIsSIET | OCYIIECTBIAET | JOCTATOYHO Xoportio
OCYIIECTBIISICT
KOHTPOJIb KOHTPOJIb OCYILIECTBIISIET | OCYHIECTBIISIET KOHTDOLL
coOuoIeHU S COONMIOJICHHsT | KOHTPOJIb KOHTPOJIb CO6J§I€)JJ;€HI/ISI
JKOJIOTHYECKON | JKOJIOTHUECKOW | COOIFOICHUS coOumoieHUs
. | aKoMoTMYecKo
u u OKOJIOTHHECKO | JKOJIOTHHECKOH | o "
OMOJIOTMYECKON | OMOJOTHYECKOU | U H| "
. | Gmosormaecko
0e3onmacHOCTH Oe3omacHOCTH | OMOJIOTHYECKO | OMOIIOTHYECKON “
MIPOTYKITAN MIPOTYKITAN 171 0e30macHOCTH
DOALYKIL POALYKIL Oe3omacHoCTH
OMOTEeXHOJIOTHY | OMOTEXHOJOTHY | OE30MaCHOCTH | MPOIYKIIUN —
€CKOT0 €CKOT0 MPOIYKIIUA OMOTEXHOJIOTUY poaLy
OMOTEXHOJIOTH
MTPOU3BOICTBA MIPOM3BOJICTBA | OMOTEXHOIIOTH | €CKOTO HECKOrO
YeCKOro MIPOU3BO/ICTBA
MIPOU3BOJICTBA
MTPOU3BOICTBA




IIK-5 Crnocoben k | MJI-1nks — | He mpumenser | He B nocrarounoii | CBoOogHO
peanmu3anu u | [Ipumensier CIOCO0BI JIOCTATOYHO CTereHu NpUMEHSIET
YIIPaBJICHHIO CHOCO0BI OpraHu3aluu MpUMEHSIET MpUMEHSIET CHOCOOBI
OMOTEXHOJIOTHYEC | OpraHU3aluu MPOM3BOJCTBA U | CIIOCOOBI CrocoOBbI OpraHu3aluu
KAMH Mpou3BOACTBa U | 3h(HEeKTUBHOMN OpraHu3aly | OpraHHu3alUuH MIPOU3BOJICTBA
npoLeccaMu 3¢ GEKTUBHOM paboTh MPOM3BOJICTBA | MPOU3BOJCTBA H | U
paboThI TPYAOBOTO u 3¢ PEeKTUBHOM 3¢ PeKTHUBHOI
TPYJIOBOTO KoJuIeKTHBa Ha | 3hPekTuBHON | pabOTHI paboTHI
KOJJICKTHBa Ha | OCHOBE paboThI TPYIOBOTO TPYIOBOTO
OCHOBE COBpPEMEHHBIX TPYAOBOTO KOJUICKTHBA Ha | KOJUICKTHBA Ha
COBpPEMEHHBIX METO/IOB KOJIJICKTHBA Ha | OCHOBE OCHOBE
METO/IOB YIpaBJICHUS OCHOBE COBpPEMEHHBIX COBpPEMEHHBIX
yIpaBicHHS OMOTEXHOJIOTHY | COBPEMEHHBIX | METOJIOB METO/IOB
OMOTEXHOJIOTHY | €CKOTO METO/0B yIpaBJICHUs yIpaBJICHUS
€CKOT0 rporecca yHpaBIeHHS OMOTEXHOJIOTHY | OMOTEXHOJIOTH
mporiecca OMOTEXHOJIOTH | €CKOTOo YEeCKOro
YEeCKOT0 npoiiecca nporiecca
nporiecca
[IK-6. Cnocob6en | M-1nk-s He  mposomut | He Bcerma | Jlocratouno Bceerna
IMPOBOJAUTH HpOBO,HI/IT OKOJIOTUYECKYTIO IIPpOBOAUT qacTo IIPOBOAUT
0aKTEepHOJIOTHYEC | DKOJIOTUYECKYIO | OLICHKY OKOJIOTHYECKY | MPOBOAUT 9KOJIOTHYECKY
KHe, OLICHKY MPUPOIHBIX 10 OIICHKY | DKOJIOTHYECKYIO | O OLICHKY
TOKCHKOJIOTUYECK | TIPUPOTHBIX 00pasios, MPUPOIHBIX OIICHKY MIPUPOIHBIX
He UCCIeA0BaHus | 00pas3iios, COCTOSIHHS 00pa3sIos., MIPUPOJTHBIX 00pasIoB.,
MPUPOHBIX COCTOSTHHUSI TEPPUTOPUA, COCTOSIHUS 00pasioB., COCTOSTHUSI
00pasIoB, TEpPUTOPUH, PUMEHSA TEpPUTOPUL, COCTOSIHUSI TEPPUTOPULA,
TEXHUYECKHUX NIPUMEHAA NIPUPOAOOXPAHH | IIPUMEHSA TEpPUTOPUL, MIPUMEHSIA
CpeACTB U | IPUPOJOOXPaHH | bIe MPUPOAOOXPaH | MPUMEHSS NPUPOIOOXpaH
TEXHOJOTHYECKH | bIe OMOTEXHOJIOTUH | HBIC MPUPOJOOXPAHH | HBIC
X TIPOILIECCOB C | OMOTEXHOIOTHH OMOTEXHOJIOTH | ble OMOTEXHOJIOTH
Y4IeTOM u OMOTEXHOJIOTUU | U
IKONIOTMHCECKUX N-2nxs He He Bcerga | Jlocratouno Bcerna
TOCHCACTBII  UX | oymecTrusier | ocyrecTBiuseT OCYILIECTBIISIET | YacTo OCYILECTBIISIET
TIpHMCHCHIT nabopaTtopHbele | JJabOpaTOpHBIE | JabopaTopHBIE | OCYHIECTBISET nabopatopHbie
WCCIIC/IOBAHUS U | MCCIICJOBAHUS M | UCCICIOBaHUS | 1abopaTopHbIe | MCCIEIOBAHUS
IKCIEPTH3Y IKCIEPTHU3Y W OKCHEPTH3Y | UCCICNOBAHUS U | U DKCHEPTH3Y
OMOJIOTMYECKOr | OMOJIOTMYECKOr | OMOJOTHYECKO | SKCIEPTU3Y OMOJIOTUECKO
0 MaTepuaia 0 MaTepHana ro Marepuayia | OMOJOTMYECKOr | IO MaTepuaia

0 MaTepuaia

NJ1-3nk-6
[Ipumensier
OMOTEXHOJIOTHY
€CKHE TPHUEMBI
MIPOTHB
MTOSIBJICHUS
0YaroB BPEIHBIX
OpraHN3MOB

He npumenser
OHOTEXHOJIOIHY
€CKHE TPUEMBI
MPOTHB
[OSABJIEHUS
0YaroB BPEIHBIX
OpPraHU3MOB

He BCeraa
MPUMEHSIET
OHMOTEXHOJIOT'!
YyecKue
TIPUEMBI
MPOTUB
MOSABJICHUSA
04aroB
BPETHBIX
OpraHu3MOB

OOBIYHO
MPUMEHSIET
OMOTEXHOJIOrUY
€CKHE  TIPHUEMBI
MIPOTHB
[OSABIIEHUS
0YaroB BPEIHBIX
OpraHu3MOB

Bcerna
NpUMEHSIET
OHMOTEXHOJIOTH
YECKHUE
TIPUEMBI
NpOTUB
[IOSIBJICHUS
04aroB
BPETHBIX
OpPraHu3MOB




B pezynomame uzyuenus oucyuniunsl 00y4aoumuiicsi O0JIHCeH.
3Hamb:
® OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JIUCLIUILUINH;
® COBPEMCHHBIC IPECTABICHHS (DU3MUECKON KApTUHBI MUPA, TPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHUH BEILIECTBA /Il IOHUMaHUsI OKPYKAarOIIEro MUpa U SBJICHUN
MPUPOIBI
e OHOTEXHOJIOTHMYECKHE MPOLECCHI;
® COBPEMEHHYIO HayYHO-TEXHUYECKYI0 HH(POPMAIIUIO;
® I[CJIM U METOJIbI KJIETOYHOU OMOTEXHOJIOTHH;
e OHOJIOTHIO KJIETKH, OCOOEHHOCTH, MPUHIUIIBI U METOJbl KYJIbTUBUPOBAHUS U30JIMPOBAHHBIX
KJIETOK MHUKPOOPIaHWU3MOB, PACTEHUHW M JKMBOTHBIX, BO3MOXHOCTH NIPUMEHEHUS KYJIbTYpbI
KJIETOK B OMOTEXHOJIOTUYECKUX MPOLECCaX
ymembw:

® TNPUMEHSATH NOJTYYCHHBIC 3HAHHSI, YMEHUS M HABBIKH JUIS PEATH3aIUN 1 YIIPABICHUS
OMOTEXHOJOTHYECKUMH MTPOIECCAMHU;
® OIICHUBAaTh TEXHUUYECKHE CPEJCTBA U TEXHOJOIMH C YYETOM 3KOJIOTMYECKUX IOCIEACTBUM MX
HNPUMEHEHHUS;
® TNPUMEHSTH NOJTYYCHHBIC 3HAHHSI, yMEHUS M HABBIKH JUIS PEATH3aIUN U YIIPABICHUS
OMOTEXHOJOTHYECKUMH MTPOIECCAMHU;
® CIIOJIb30BaTh POCCUNCKHIA U MEXYHAPOIHBIHN OIBIT B IPOGECCUOHAIBHOMN JIESTENbHOCTH;
e 00OCHOBBIBaTb HEOOXOIUMOCTb HCIOJB30BAaHUS  TOTO MJIM HHOIO MCCIIEI0BATEILCKOTO
METO/a, 7S peIlIeHHs] IPaKTUUECKUX 3ajjad B 00J1aCTH KJIETOYHOM OMOTEXHOJIOTHH;
® CaMOCTOSITETIbHO OCYHIECTBIATH COOp, OOpabOTKy, MHTEPIPETAlni0 OHOIOTHYECKON
uHpOpMaLlUK U PpELICHUs HayyHbIX UM MPAaKTHMYECKUX 3a7ady B O0JIACTH KJIETOYHOM
OHMOTEXHOJIOTHH,
e npuoOpeTaTb HOBbIE 3HAHUS B KJIETOYHOW OWMOTEXHOJIOTUMH, HUCHOJIb3Yys COBPEMEHHbBIE
UH(POPMALIMOHHBIE TEXHOJIOTHH;

enademsy'
® METOJIMKOI MaTeMaTH4YeCKOIo aHaIM3a pe3yIbTaToB MOJIEBBIX U J1a00paTOPHBIX
HCCIICIOBaHUM;
® METOJIaMH OICHKH TEXHUYECKUX CPEJICTB U TEXHOJIOTHIA C YUETOM HKOJIOTMIECKUX
MIOCJIEICTBUI MX IPUMECHEHHS;
® METO0JIaMH YNpaBJICHUsI OMOTEXHOIOIMYECKMMHU MPOLIECCaMH;
® CIOCOOHOCTHIO paboTaTh C HAYYHO-TEXHUUYECKOI HH(pOpMaIel, HCII0Ib30BaTh POCCUICKUI U
MEKTYHAPOAHBIN OMBIT B TPOPECCHOHATIBHOM NeSITEeNbHOCTH;
e TeopeTHueckoil 0azoi MpodecCHOHaTbHO-MPO(GUIUPOBAHHBIX METOAOB MOJIEKYJISIPHON
6uosorun
e mpueMamMd  pabOTBl HW  TEXHUKOW  KYJbTHBHPOBAHMUS  HM3OJMPOBAHHBIX  KIJIETOK
MHUKPOOPTaHU3MOB, PACTEHHH W IKMBOTHBIX JUISI OCYIIECTBICHHS OMOTEXHOJIOTHMYECKHX
IPOIIECCOB.

3.1. MaTpuna cooTHeceHHsl TeM/pa3/1e/ioB y4eOHOH JUCHUIIMHBI U
(popmupyemMbIX B HUX IPO(eCCHOHAIBHBIX KOMIIETEHIIMI

K oOuiee
OMIICTCHIMN KOJIMYECTBO
TeMsl, pa3aensl IUCUUILIMHbI
KOMIICTCHIIN
MK-1 |IK-2 | TIK-4 [K-5 | IK-6 "




Paznen 1. Brenenue B
JTUCIUTIINHY. 3a1a4d, OOBEKTHl U | + +
METObI KJICTOYHOU
OHMOTEXHOJIOTHH

Paznen 2. KynsTUBUpOBaHUE
KJIETOK, TKaHE W MPOTOIIACTOB
pacTeHuil. CycneH3noHHbIE
KynbTypbl. KyiabTypa oaMHOYHBIX
KJIETOK. TOTUIIOTEHTHOCTD

Paznen 3. OCHOBBI
KYJIbTUBUPOBAHUS YKUBOTHBIX
KJIETOK W TKaHed. OCoOEHHOCTH
KYJIbTUBUPOBAHUS KIJIETOK
KMBOTHBIX B YCJIOBHSX in Vitro

Pa3nen 4. OCHOBBI
KYJIbTUBUPOBAHHS KJIETOK
MHUKPOOPIaHU3MOB. OcHOBHbIE
CHoCo0bI KYJIbTUBUPOBAHUS
KJIETOK MHUKPOOPIaHHU3MOB  JJIst
OCYIIIECTBIICHUS

OMOTEXHOJIOIMYECKHX IPOLIECCOB

Paznen 5. IlpumeneHne MeTONOB
KJIETOYHOH  OMOTEXHOJOTMH B | + +
o0nacTsX HayKd U  OTpacisix
IPOM3BOJICTBA

Hroro:

4. CTpyKTYypAa U cofepKaAHUE TUCIUILIUHBI (MOILYJIA)

OO61mas TpyA0eMKOCTh AUCHUTUIIMHBI COCTaBisAeT 5 3ad. equnwuil, 180 ak. yaca.

4.1. O0bemM IMCUMILIHHBI U BUAbI Y4e0HOH padoThI

Bunrsl 3austuii

Bcero akajmemMmndecknx 4acoB

Ounas gopma

3aouHas Gopma

6 cemecTp 5 Kypc
OO61mas TpyA0eMKOCTh AUCIUTIIHBI 180 180
KonTtakTHas paboTa 00y4arouxcs ¢ mpernoiaBaTeseM 72 20
AynUTOpHBIE 3aHATHS 72 20
Jlexuun 36 4
[TpakTnyeckne paboThI 36 16
CamocrosTenbHas paboTta 72 151
nmpopaboTka y4eOHOro wmaTepuajia IO JUCHUTUINHE
(KOHCIIEKTOB JIEKLIUH, y4eOHUKOB, MaTepHAJIOB CETEBBIX 32 71
peCypcoB)
MOJITOTOBKA K TPAKTHYECKUM 3aHATHUSIM, KOHTPOJIBHBIM 20 40
pabotam
BBIMTOJIHEHNE WHIUBUAYATBHBIX 3aJaHUN, HalHMCaHHUE 10 20

pedepara




MMOATrOTOBKA K CAa4€ MOYJIsl, MTOTOBOMY KOHTPOJIIO

10

20

KonTponb

36

9

Bun utoroBoro KoHTpOIIS

OK3aMCH

9K3aMCH

4.2. Jlexkuun

Ne Paznen nucuumiauuel (MOyJs1), TEMBI JIEKIIUI

O0beM B akajl.
yacax

O4Hasi1

dhopma
o0ydeHus

3a049Hasn

dbopma
o0y4eHus

dopmupyemsbie
KOMIIETCHIIUH

1 Pazgen 1. Benenue B aucuuiuinHy. 3anayu,
O00BEKTHI U METOJIbI KJIIETOUHOM OMOTEXHOJIOTUU

1.1 Beenenue B AUCHUIUIMHY. 3aa4d, 0ObEKTHI
A METOBI KIETOYHOH OMOTEXHOIOTHA

MK-1; TIK-2;
MK-4; TIK-5;
TK-6

2 Pazgen 2. KynpTuBHpOBaHUE KIETOK, TKAHEU U
npororyiactoB  pacteHuid.  CyCneH3MOHHBIE
KyiabTypbl. KynpTypa OJMHOYHBIX KJETOK.
TOTUIIOTEHTHOCTH

2.1. KynbTuBHpOBaHHE KJIETOK, TKaHEW W
npororyiactoB  pacteHuid.  CyCneH3MOHHBIE
KyiabTypbl. KynpTypa OJMHOYHBIX KJETOK.
TOTUIIOTEHTHOCTH

[K-1; TIK-2;
[1K-4; IIK-5;
I1K-6

3 Pazgen 3. OcCHOBBI  KYJIBTHBUPOBAHUS
JKMBOTHBIX KJIETOK M TKaHei. OcoOeHHOCTH
KYITbTUBHPOBAHUS  KJIETOK  JKMBOTHBIX B
YCJIOBHSIX 1n VItro

3.1. OcCHOBBI KyIbTUBUPOBAHMS >KUBOTHBIX
KJICTOK u TKaHeH. OcobenHocTn
KYTbTUBHPOBAHUS  KJIETOK  JKMBOTHBIX B
YCJIOBHSIX 1n VItro

IK-1; TIK-2;
[1K-4; IIK-5;
I1K-6

4 Pasnen 4. OCHOBBI KyJIbTUBHPOBAHUS KIIETOK
MUKpOOpPraHu3mMoB.  OCHOBHBIE  CHOCOOBI
KYJIbTUBUPOBaHMS KIJIETOK MHKPOOPTaHU3MOB
IUIL  OCYHIECTBICHHS  OMOTEXHOJIOIMYECKHX
IIPOLIECCOB

4.1. OcHOBBl  KyJIbTUBHUPOBAaHHUS  KJIETOK
MUKpPOOpPraHu3mMoB.  OCHOBHBIE  CIIOCOOBI
KyJIbTUBUPOBaHMUS KJIETOK MHKPOOPTaHU3MOB
VIl OCYHIECTBIEHHS  OMOTEXHOJIOIMUYECKHX
IIPOLIECCOB

[K-1; TIK-2;
[1K-4; IIK-5;
I1K-6

5 Paznen 5. IlpumeHeHHE METOAOB KIETOYHOM
OMOTEXHOJIOTHH B O0JIACTSIX HAYKU M OTPACIAX
MIPOM3BOJICTBA

5.1. IlpumeHeHHEe  METOAOB  KJIETOYHOMH
OMOTEXHOJIOTHU B O0JIACTSIX HAYKH M OTPACIsX
IIPOU3BOJICTBA

[K-1; TIK-2;
[1K-4; IIK-5;
I1K-6

Htoro

36




4.3. JlaGopaTopHbie padoThbI He MPEAYCMOTPEHbI
4.4. llpakTnueckue 3aHATHUS

O6beM B aKa. Popmupyembie
o yacax KOMIIETEHITH
paszenal HaumenoBaHue 3aHATHA OdHad | 3a09HAd
(Tembr) opma opma
o0yueHwust | 00yueHus

1 KomnokBuym no teme «3amadum, 0OBEKTHI 6 3 IIK-1; IIK-2;

M METOJbI KJIETOYHON OMOTEXHOJIOTUIY 11K-4; TIK-5;
I1K-6

2 Konoksuym 1o TeMe 6 4 [K-1; I1K-2;
«KynpTUBUpOBAaHHE KIIETOK, TKaHEU U [1K-4; T1IK-5;
IIPOTOIJIACTOB pacTeHHil. [1K-6
Cycnen3uoHnble KyabTypbl. KymnbTypa
OJIMHOYHBIX KJIETOK. TOTUIIOTEHTHOCTHY

3 KonnokBuym 1o TEME «OCHOBEI 8 3 IIK-1; ITIK-2;
KYJIbTUBUPOBAHUS JKUBOTHBIX KJIETOK U [1IK-4; T1K-5;
TkaHel. OcoOEHHOCTH KyJIbTUBHPOBAHUS [1K-6
KJICTOK )KMBOTHBIX B YCIIOBHUSIX in Vitroy

4 KomnokBuym 1o TEME «OCHOBBI 8 3 IIK-1; ITIK-2;
KYJIbTUBUPOBAHUS KJIETOK [1IK-4; T1K-5;
MUKpPOOPraHu3MoB. OCHOBHBIE CIIOCOOBI [1K-6
KYJIbTUBUPOBAHHS KJIETOK
MUKPOOPTaHU3MOB [UISl OCYIECTBICHUS
OMOTEXHOJIOTHYECKUX MPOIECCOBY

) KomnokBuym mno Tteme «llpumeHenue 8 3 [K-1; I1K-2;
METOH0B KJIETOYHON OHMOTEXHOJIOTUHU B 11K-4; TIK-5;
o0mactsax HayKH u OTpacisix [1K-6
IIPOM3BOJICTBAY
Bcero 36 16 4

4.5. CamocrosiTesibHAsA pad0Ta 00y4aIOLIUXCH

OObem B akaj. yacax
Paspen AuCIANIHHST Bun camocrositenbHOl paboTh
(Tema) A p O4Has 3a04Has
dopma dopma
oOydeHus | oOyuyeHus
[TpopaboTka y4yeOHOro Marepuana IO
TVICTIATUTAHE (KOHCIIEKTOB JeKITHH,
Pasnen 1. Beenenue B 4
y4eOHHUKOB, MaTepHaoB CEeTEeBbIX
JUCLMIUIMHY. 3a1auu,
pecypcoB)
00BEKTHI ¥ METOIBI
. [ToaroToBka K MpakTUYECKUM 3aHATUSIM
KJIETOYHOM
GHOTEXHOIOI MK Beinonnenne nHAMBUYaTbHBIX 3aaHUI
[ToaroroBka k caaye MOAYs
Paznen 2. [TIpopaboTka y4yeOHOro Marepuana IO
KynsTHBUpOBaHHE KIETOK, | JUCIUTUTAHE (KOHCIIEKTOB JIEKIIHA, 4
TKaHEel ¥ IPOTOIIACTOB y4eOHHUKOB, MaTepHaJoB CEeTEBBIX
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pacTeHuH. pecypcoB)
CycneH3uoHHbIE [TonroToBKa K MPaKTUYCCKUM 3aHSATUSIM 4 9
KyJnbTypbl. KyneTypa BrinosiHeHNE WHIMBUYAJIbHBIX 3aJaHUN 4 9
OJMHOYHBIX KJICTOK. [ToaroroBka k caaye MOAyJIs
TOTUIIOTEHTHOCTh 5 8
[IpopaboTka y4yeOHOro Marepuana IO
Pasnen 3. OcHoser JUCLUIUIAHE (KOHCIEKTOB JEKIHH, 4 9
KyJIRTHBHDOBAHUA y4EOHUKOB, MaTepualoB CETEBBIX
JKUBOTHBIX KJIIETOK U pecypcos)
TKaHe#. OcodeHHoCTH [ToAroToBKA K MPAKTUYECKAM 3aHATUSAM 4 9
KYJAPTUBUPOBAHIS KICTOK | By ionnenne nHANBHIYATbHBIX 33 aHHI 4 9
KHBOTHBIX B yCIOBIAX 1N | 16 nroToBKa K craue MOyIst
vitro 3 8
Paznen 4. OcHoBbI [IpopaboTka y4yeOHOrO Marepuana IO
KYJIbTUBHPOBAHUS KJICTOK | AUCLHUIUIMHE (KOHCTIEKTOB JICKIUH, 4 9
MHUKPOOPTaHU3MOB. y4€OHUKOB, MaTepHaJIoB CETEeBBIX
OcHoBHBIE CIOCOOBI pecypcoB)
KYJIbTUBHUPOBaHUS KICTOK | [loaroToBka K NpakTUYECKUM 3aHITUIM 4 5
MUKPOOPTraHU3MOB A BrinosiHeHME MHIMBUAYAJIBHBIX 3aJaHUN 4 5
OCYIICCTBJIICHHUA IToaroroBka k caaue MoayJs
OMOTEXHOJIOTHICCKUX 3 4
MIPOIIECCOB
[IpopaboTka ydeOHOro MaTepuana Mo
Paznen 5. Ilpumenenue JUCIUILIINHE (KOHCTIIEKTOB JICKITHH, 5 5
METO/I0B KJIETOYHOM yueOHUKOB, MaTepHaoB CETEBBIX
OMOTEXHOJIOTUH B pecypcoB)
001acTAX HAyKU U IToAroTOBKA K MPAKTUYECKUM 3aHATUSIM 4 5)
OTpacisix MPOU3BOJICTBA BrinmonHenne MHIUBUAYaIbHBIX 3aJaHUN 4 4
[TonroroBKa K cavye MOIyJIs 6 8
Uroro: 72 151

[lepeueHp METOAMYECKOTO OOECIEUYeHHs] U CaMOCTOSITEIbHOM paboThl MO JUCHUIUIMHE

(Momymro):

1. XoBanoBa E.B. Metonuueckue ykazaHus AJis BBIIOJIHEHHS] KOHTPOJIbHON pabOThI 11O
mucruminae «Kierounas OuoTexHonorus» Uil oOywaromuxcs mo HampasieHuio 19.03.01
buorexnonorus. - Muuypunck 2024

4.6. BoinoJiIHeHHEe KOHTPOJIbLHOM padoThl 00y4aOIIMMUCH 32049HOI hopMbI
BrimmonHeHne  KOHTpPOJBHOW  pabOTBI  CIOCOOCTBYET — yriIyOJE€HHOMY  YCBOSHHUIO
MMOJIOKEHUH JUCIHHMIIIIMHBI, IIOKa3bIBA€T BO3MOXXHOCTH OGy‘-IElIOIlIGFOCH K CaMOCTOSTEIbHOMN

paboTe HaJ JIUTEPaTypOH.

KonrponsHast pabora mpexacraBiseT coboit (GopMy caMOCTOSTENbHOH paboThI

oOyuaromerocsi, IMO3BOJIIOLIYI0 OBJIAJETh
UCCIIEIOBATEIbCKONW PabOThI B paMKax MPOrpaMMbl H3y4aeMoil yueOHOM TUCIUITITUHBI.

3HAHUSIMH W HaBBIKAMU aHAJUTHYECKON |

KOHTpOJ'II)HaSI pa60Ta BBIIIOJIHACTCA B BUJC IMHMCBMCHHBIX OTBCTOB Ha TCOPETHYCCKUC H

MPAKTUYCCKUEC BOIIPOCHI,

TBOPYECKUX 3a/IaHUH.

peliCHUd MNPAKTHYCCKUX 3aJad II0 BapHUaHTaM,

BBITIOJIHCHU A

[TuceMeHHBIE PAOOTHI JIOJDKHBI OBITH TMOATOTOBIEHBI CaMOCTOSITENLHO, COJIEPIKATh
COBOKYITHOCTb apTyMEHTHPOBAHHBIX MOJIO0XKEHHUH U BHIBOJIOB.
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4.7. Conep:kaHnue pa3aesioB IMCHUIINHBI

Paznen 1. BBegenme B aucuMmiauHy. 3agadd, o0beKTbI W MeETOAbI KJIECTOYHOM
OMOTEXHOJIOTHH.

OcCHOBHBIE 3aKOHBl E€CTECTBEHHOHAYUYHBIX JIHUCLUIUIMH, COBPEMEHHBIE IIPEJCTaBICHUS
¢u3nueckoil KapTUHBI MHPA, I[POCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTH, CTPOEHHE
BEIIECTBA JUIs MOHUMAHUS OKPYXKAIOIIEro MUPa M SBICHUN NPHPOIBI, OMOTEXHOJIOTMYECKHE
nponeccel. Knerounas OuoTexHOJOrUsl (MHXKEHEpHs])) — COCTaBHas  4YacTb COBPEMEHHOMU
ouotexHonoruu. Krneroynas OMOTEXHOJNIOTUSI KaK HayKa M OTPacib NpOM3BOJCTBa. [Ipenmer u
00BEKTHI KIETOYHON MHkKeHepuH. CyITHOCTh U 337a4M KJIIETOYHON OMOTEXHOJIOTUH.

Pazgen 2. KyabTHBHpOBaHHEe KJIETOK, TKaHeil M NPOTOILUIACTOB PAacCTeHHIl.
Cycnensnonnbie KyabTypbl. Ky1bTypa 0iMHOYHBIX K/1€TOK. TOTHIIOTEHTHOCTH

Hcropus paszButuss Mmerona. KynbTMBHpOBaHME W30JMPOBAHHBIX KIETOK, TKAaHEW U
IPOTOIUIACTOB N VIlf0 - OCHOBHOW METOJA KJICTOYHOH OuoTexHONOorHu. Poib KymbTypsl
M30JIMPOBAHHBIX KIJIETOK M TKaHEW B OMOTEXHOJIOTMM. YCIIOBUS KYyJbTUBUPOBAHMS KIIETOK,
TKAaHEW U MPOTOIIacTOB. MICTOUHMKY MONMY4eHHs SKCIUIAHTOB. IIuTarenpHble cpelibl 1 OCHOBHBIE
IPUHLIMIIBI UX COCTABJICHMSL.

KannmycHas kieTka Kak OCHOBHOW OOBEKT MCCIIEIOBAaHUM KJIETOUYHOW OMOTEXHOJIOTHH.
OU3NOIOTHYECKHE U CTPYKTYPHBIE OCOOCHHOCTH KaJUTyCHBIX KJIETOK. MOp(]oIornyeckie THITHI
KyJbTUBUPYEMbIX KieToK. Llutomuddepenunanus kamiycHbIX —KyabTyp. KileTouHbIN UKL
[ToHSATHST MHUTOTHYECKOTO U KJIETOYHOro IHKiIa. OCOOEHHOCTHM MOKOSALIMXCA M CTAPEIOLINX
KieTok. CTapeHue KIETOK B CBSI3M CO CTapeHUEM KyIbTyp iN Vitro. KieTouHblil UK U KpUBbIC
pocTa KIETOYHBIX KyJIbTyp. OCOOEHHOCTH KJIETOYHOIO LIUKJIA KAJUTYCHBIX KJIETOK.

Kamnycnas Tkanb. Cneundpuka kamtycHodl Tkanu. JlenuddepeHIpoBKa Kak
00s3aTeNIbHOE YCJIOBHE IMEPEX0/a CHELHMATU3UPOBAHHON KIIETKM K JAEJICHUI0 U 00pa30BaHUIO
TKaHu. ['opMoHBI, MHIyLUpYyromMe AeAu(@epeHIMPOBKY M MEepexo] KIETOK K JEJICHHIO.
['eHeTHYecKasi HEOJHOPOTHOCTh KALTYCHBIX KJIETOK, KYJIbTHBHPYEMbIX IN Vitro CrioHTaHHBIE
MyTalllii, COMaKJIOHAJIbHbIE BapHallMK KJIETOK KaJUIyCHOW TKaHH.

CnocoObl  KyJIbTUBUPOBAHUS KaTyCHBIX TkaHed. llepecanka KaycHOM TKaHU Ha
CBEXYIO MHTaTENIbHYIO cpeny. SIBieHUe «pUBBIKAHMs», HaON0oJaeMoe TMpU AJIUTEILHOM
KYJIbTUBUPOBAaHUM KaJUTyCHOW TKaHW. CHMKEHHE WM YTpara CIIOCOOHOCTU K pereHepaiuu «y
IPUBBIKIINX» TKaHEH. CXOACTBO U pa3InyMs KAJUTyCHBIX, OITyXOJIEBBIX W HOPMaJbHBIX KJIETOK.

CycneH3uOHHbIE KYJIbTYpBl, UX MOIY4YE€HNE, BRIPAIIMBAHHE U OCHOBHBIE XapaKTEPUCTHKU.
Hcnonp30BaHne CYyCIIEH3MOHHBIX KYJIbTYp IS IIOJYyYEHUS BEIIECTB BTOPUYHOTO CUHTE3A.

Kynbrypa oauHouHBIX KieTOK. CnocoObl, oOjerdaromue MOIyYeHHUs] KOJOHUM U3
OJIMHOYHBIX KIJIETOK: METOJ IUICHTHHra, KOHAWLIHMOHUPOBAHHBIE CPENbl, KOPMSIIUN CIIOH,
KYJIbTYpa — HSIHbKH, MUKPOKAILIH.

TOTUMOTEHTHOCTh PacTUTENBHBIX KIIETOK, €€ mpupoja. Bropuunas auddepenunpoka u
MopdoreHes B KyJlbType KiI€TOK. Tumbl  BTOpUYHOM Ju(dEpEeHIMPOBKUA: THUCTOTEHE3,
sMOpHorene3, opraHorese3d. Tumbsl MopdoreHesa: opraHoreHe3 (KOpHEBOH, cTe0IeBoi,
dbaopanpHBI) W comMaTHYecKuid dmOpuorene3. WHayknus wmopdoreHesa ¢ MOMOIIBIO
(UTOropMOHOB U (pU3HUYECKHX (PAKTOPOB.

Pa3zpnen 3. OCHOBBI Ky/1bTHBMPOBAHMS KUBOTHBIX KJIETOK M TKaHel. OcodeHHOCTH
KYJbTHBHPOBAHHUS KJIETOK »KHBOTHBIX B YCJIOBHUSX in vitro

Oco0OeHHOCTH  KYJIbTUBHUPOBAHUS KJIETOK JKMBOTHBIX B  YCJIOBHUSAX in  vitro.
[TpwxnBaeMoCTh KIETOK B KyibType. KylnbTHBHpOBAaHME CBEKEBBIIEICHHBIX KIETOK —
IIEPBUYHBIE KYJBTYPBL. CyOKynbTUBHPOBAHUE. NmmoOunm3zanus KJIETOK.

KprnokoHcepBupoBaHue KyJbTypbl  JKMBOTHBIX KJIETOK. ['mOpumombl. MOHOKIOHATbHBIE
aHTHUTENA.
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Paznen 4. OcHOBBI KYJIbTHBHPOBAHHSI KJIETOK MHMKPOOPraHu3mMoB. OcCHOBHbIC
€cnoco0bl  KYJbTHBHPOBAHHMSI  KJIETOK MHKPOOPraHM3MOB  JJIsl  OCyIIeCTBJICHUS
OMOTEeXHOJIOTHYeCKHX NPOLecCoB

OcoOCHHOCTH KYJIBTHBUPOBaHHsI KJIETOK MHKPOOPTraHW3MOB  iN Vitro. OcHOBHbIE
CHOCOOBI KYJbTUBUPOBAHUA MUKPOOPraHU3MOB IJisI OCYLICCTBJIICHHA OMOTEXHOJIOTHYECKUX
nporeccoB. [luraTenpHble cpeabl A KylbTuBUpoBaHUs. Pa3bl pocTa U Pa3MHOXKEHUS KIETOK
MHUKPOOPTIaHU3MOB IPH OMOTEXHOJIOTHIECKOM ITPOU3BOICTBE IIEJIEBOI0 MPOIYKTA.

Pazgea 5. IllpumeHeHue MeTO0B KJIETOYHOI OMOTEXHOJOTHH B 00JIACTAX HAYKHM M
0TpacjsX NPOM3BO/CTBA

Meroxel in VItr0 B ceneKUWH, PAacTEHUEBOJACTBE, )XMBOTHOBOJICTBE, BETCPHHAPHH,
MHUKpPOOHMOJIOTHH, OHOKOHBEPCHH, TIepepabOTKe M  XPAaHEHUH  CEIbCKOXO3SHCTBEHHOM.
npoaykiuu. buodezonacHocTs npu NpoBeeHUH padoT IO KIETOYHOM OMOTEXHOIOTHH.

5. O0pa3oBaresibHbIE TEXHOJIOTHU

Bun yuebHoit paboThl OO6pazoBaTenbHbIE TEXHOIOTUN

Jlexuun CrnaiiioBble Npe3eHTaluu. DJIEKTPOHHbBIE MATEPHAJIBI.

HpaKTI/IqGCKHe 3aHATUA O6CY)KI[€HI/IG U aHaJIn3 IPCIJIOKCHHBIX BOIIPOCOB Ha
AYAUTOPHBIX 3aHATHUAX, HWHIAWBUAYAJIbHBIC OOKJIAAbI,

COO6IJ.I€HI/I$I, TCCTUPOBAHHC, CO6CCCI[OBaHI/I$I.

CamocrosTenbHas pa60Ta 3aIJ_[I/ITa n MMpC3CHTAlUsA pe3yJibTaTOB

CaMOCTOATCIIbHOI'O UCCIICAOBAHHUA HA 3aHATHUAX

6. ®oHJ O1LIeHOYHBIX CPEACTB JUCHUILINHBI (MO1YJIs1)
6.1. Ilaciopt ¢oHIa OLIEHOYHBIX CPEIACTB MO JUCHUILJINHE

Ne Kon O11IeHOYHOE CPEACTBO
KonTponupyemslie pa3aensl (TeMbl) .

/11 - KOHTPOJIUPYEMOU | HAMMEHOBAHHUE KOJI-
JUCITUTUTUHBI

KOMITETCHIIH BO

1 Beenenue B guctumnuny. 3anauu, | [IK-1; [TIK-2; T1IK- TectoBbie 3amanus 20
00beKkThl U MeTonsl kierouHolt | 4; I1K-5; ITK-6 Tembl pedepaToB 2
OMOTEXHOJIOTHH Bonpocer sk3amena | 3

2 KyneruBupoBanue knerok, Tkaneit | [IK-1; I[1K-2; I1K- TectoBbie 3ananus 20

" MPOTOIJIACTOB pacrenuid. | 4; T1K-5; I[TK-6 Tembl pedepaToB 8
CycrieH3noHHbIe KYJIBTYpBHI. Bomnpoce! 5x3amena | 16
Kynbrypa OIWHOYHBIX  KIJIETOK.
ToTunoTeHTHOCTh

3 OcHoBBI kynbruBupoBanus | [1K-1; [IK-2; TIK- TecroBsie 3ananus 20
KHUBOTHBIX KJIETOK u TKaHeil. | 4; [IK-5; [IK-6 Tembl pedepaToB 5
Oco0eHHOCTH  KYJbTUBUPOBAHMS Bormpocsl sk3amena | 4
KJIETOK KUBOTHBIX B YCJIOBHUSX in
vitro

4 OcHosbl kynbTuBUpoBanus kietok | IIK-1; IIK-2; [IK- TectoBsle 3ananus 20
MHUKPOOPTaHNU3MOB. OcHoBasble | 4; TIK-5; TTK-6 Tembr pedhepaToB 6
CIOCOOBI KYJIbTUBUPOBAHUS Bomnpoce! sk3amena | 3
KIETOK MHKPOOPTaHW3MOB ISt
OCYILIECTBIICHUS

OMOTEXHOJIOTHYECKUX IIponccCcoB

5 [Ipumenenune meromoB kierounoit | [IK-1; I1K-2; I1IK- TectoBbie 3ananus 20
onorexHonoruu B obnactax Hayku | 4; [TK-5; TTK-6 Tembr pehepaToB 5
Y OTpAaCISX MPOU3BOJICTBA Bormpocsl sk3amena | 4
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10.

11.

12.

13.

14.

15.

16.

17.

18.

6.2. IlepeyeHb BONPOCOB 1JIS1 IK3aMeHA
dusnueckass  KapTUHAa  MHpaA, MPOCTPAHCTBEHHO-BPEMEHHBIE  3aKOHOMEPHOCTH.
CoBpeMeHHbIE TPEJCTaBICHUS CTPOCHUM BEIECTBA MJIi MOHUMAaHHUS OKPYXKAIOIIEro
mupa u siaeHui npupossl (ITK-1; [K-2; [K-4; [1K-5; TTK-6)
buorexnonornueckue npoueccel. Kierounas 6MoTexXHONOrus (MHKEHEpUs) — COCTaBHAS
yacTh coBpeMenHon ouorexnonoruu. ([IK-1; [MK-2; ITK-4; I1K-5; I1K-6)
Krnerounass 6moTexHOJOrUsl Kak Hayka M OTpacib Hpou3BoiacTBa.llpeamer um oOBEKTHI
KJIeTOUHOM wuHxeHepuu. CyIIHOCTh U 3a/1auu KieTouHnoi ouorexuonoruu. (IMK-1; IK-2;
[1K-4; TIK-5; TTK-6)
KynbpTHBHpOBaHUE M30JIMPOBAHHBIX KJIETOK, TKAHEH M MPOTOILIACTOB IN VItr0 - OCHOBHOM
METO/]] KJIETOYHON OMoTexHOJIOruu. Poib KylIbTyphl H30JIMPOBAHHBIX KJIETOK U TKaHEH B
ouorexunoiorun. (ITK-1; ITK-2; ITK-4; TIK-5; I1K-6)
VYcnoBus KyabTUBUPOBAHUSA KIETOK, TKaHEW M MPOTOIUIAcTOB. VMCTOUHHMKHM mOMydyeHHUs
skcrutanToB. ([TK-1; IK-2; [TK-4; T1K-5; TTK-6)
ITuTarenbHbIE Cpebl M OCHOBHBIE MPHHIUIIB uX coctaBienus. (ITK-1; ITK-2; ITK-4; TIK-
5; TIK-6)
KamnycHas kieTka Kak OCHOBHOM OOBEKT HMCCIEIOBAHUM KIETOUHOH OHOTEXHOIOTHH.
DU3HOTOTHYCCKHE M CTPYKTYpPHBIE 0COOeHHOCTH KayumycHbIX kietok. (ITK-1; TTK-2; TTK-
4; TIK-5; TIK-6)
Mopdonoranueckne TUIBI KyJIbTUBHPYEeMbIX KieToK. [{uronuddepenimarus KamTyCHbIX
kyabTyp. (ITK-1; TIK-2; T1K-4; T1IK-5; TTK-6)
Knerounsnii 1uki. I[lOHATHST MHUTOTHYECKOTO M KIETOYHOro Iukia. OCOOEHHOCTH
HOKOSIIIIUXCS ¥ CTaperoIuX KieToK. CTapeHue KIETOK B CBSA3M CO CTAPEHHUEM KYJIBTYp in
vitro. (ITK-1; TTK-2; TTK-4; T1K-5; TTK-6)
KrneTounslii UK ¥ KpUBBIE POCTa KIETOYHBIX KYyJIbTyp. OCOOEHHOCTH KJIETOYHOIO
ukIa KaurycHsix kinetok. (ITK-1; TIK-2; TTK-4; TIK-5; TTK-6)
Kannycuas tkanb. Crieruduka kamtycnoi tkanu. (ITK-1; TIK-2; ITK-4; TTK-5; ITK-6)
HNenuddepeHniupoBka Kak 00s3aTelIbHOE YCIOBUE TMEepexojia CIEelUaTu3upOBaHHON
KIEeTKH K JCNeHUI0 U  O0pa30BaHHUIO TKAaHU. [ OpPMOHBI, HHAYIHUPYIOIINE
nenuddepeHpoBKy u niepexo kietok k nenennto. (IK-1; TTK-2; [TK-4; TIK-5; ITK-6)
I'eHeTnveckass HEOAHOPOTHOCTh KAIYCHBIX KIETOK, KyJIbTHBHPYEMBIX  IN  Vitro.
CrioHTaHHBIE MYyTallid, COMAKJIOHAIbHbBIC Bapuallik KICTOK KayutycHou Tkauu. (ITK-1;
ITK-2; TTK-4; TIK-5; TTIK-6)
CriocoObl  KyIbTUBUPOBAHUS KAUTyCHBIX TKaHeh. [lepecajka KamulyCHOW TKaHM Ha
cBexyro nutatenbHyto cpeay. (ITK-1; TIK-2; TIK-4; TIK-5; I1K-6)
SBneHue «puBBIKaHUS», HAOMI01aeMOE TIPH JJTUTEIHFHOM KYJIbTUBUPOBAHUH KaJUTYCHOM
TkaHu. CHUKEHHE WM yTpaTa CIIOCOOHOCTH K pereHepaluu «y MPHUBBIKIINX)» TKaHEH.
CXO/ICTBO M Pa3IHuusl KaJTyCHBIX, OMyXOJeBbIX M HOpManbHbIX KieTok. ([TK-1; TTK-2;
[1K-4; TIK-5; T1IK-6)
CycrnieH3MOHHBIC KYJIbTYPHI, HX MOTYyYSHUE, BRIPAITUBAHIE U OCHOBHBIE XapaKTEPUCTUKH.
Hcnonb3oBaHWe CYCHEH3MOHHBIX KYJAbTYp [JIsl TIOJYYEHHMsS] BEIIECTB BTOPUUYHOIO
cunresa. ([TK-1; ITK-2; TIK-4; T1K-5; TIK-6)
Kynbprypa omuHOuHBIX KiIeTOK. CmocoObl, oOJerdammue MMOTy4YeHUs KOJOHUU U3
OJIMHOYHBIX KJIETOK: METO/I TUIEUTUHTA, KOHAUIIMOHUPOBAHHBIE CPE/Ibl, KOPMSIIIUNA CIIOH,
KyJIbTypa — HaHbkH, MUKpokaruia. ([TK-1; ITK-2; I[TK-4; I1K-5; I1K-6)
TOTUMOTEHTHOCTH PACTUTEIBHBIX KIETOK, €€ mpupoaa. Bropuunas nuddepeHmupoBka u
Mop(dorenes B KynabType KiIeTokK. Tumbl BTOpUYHON U (GEpeHIIUPOBKU: TUCTOTEHES,
smbpuorenes, opranorenes. (ITK-1; ITK-2; [TIK-4; T1K-5; I1K-6)
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19. Tumer  mopdoreneza: opraHoreHe3 (KOpHEBOW, cTeOneBoi, (ruopanbHBIA) U
coMaTrueckuii amOpuorene3. MHaykius MopgdoreHesa ¢ MOMOIIBIO (GUTOTOPMOHOB U
¢usnueckux ¢pakropos. (ITK-1; TTK-2; [TK-4; TIK-5; TTK-6)

20. OcoOCHHOCTH ~ KyJbTUBHPOBAHUS KJIETOK JKMBOTHBIX B  YCIOBHSX in  vitro.
[MpwxuBaemocts KieTok B KynbType. ([IK-1; TTK-2; [TIK-4; T1K-5; [1K-6)
21. KyJIbTUBHpDOBaHUE  CBEXKEBBIACICHHBIX  KIETOK  —  [EPBUYHBIC  KYJBTYpBIL.

Cyokynerusuposanue. (ITK-1; TTK-2; TTK-4; TTIK-5; TTK-6)

22. ImMoOum3anus Kietok. KprnokoHcepBUpoBaHUe KyJIbTyphl KUBOTHBIX KieToK. (ITK-1;
[1K-2; T1K-4; I1IK-5; T1IK-6)

23. 'ubpugomel. Monoknonansuble antutena. (IIK-1; ITK-2; ITIK-4; ITK-5; ITK-6)

24. OcOOCHHOCTH KYJIBTUBHPOBAaHMS KJIETOK MHKPOOPraHM3MOB N Vitro. OcHOBHbIC
CITOCOOBI KYJbTHBHPOBAHUS MHKPOOPTaHHU3MOB ISt OCYIIECTBJICHUS
ouotexHonorunueckux nporeccos. ([TK-1; TTK-2; TTK-4; TIK-5; T1K-6)

25. IMutatensHbie Cpeipl IS KyJbTHBUPOBAHUS MHKpoopranusmos in vitro. (ITK-1; TIK-2;
[TK-4; I1K-5; ITK-6)

26. ®a3pl pocTa M Pa3MHOKEHUS KJICTOK MHUKPOOPTaHU3MOB IPU OHUOTEXHOJIOTHYECKOM
npousBocTBe Henesoro npoaykra. (ITK-1; ITK-2; TIK-4; T1K-5; T1K-6)

27. MeToapl KJIETOYHOM OHOTEXHOJIOTUH B ceneknuu, pacteHueBoactse. (ITK-1; ITK-2; TTK-
4; TIK-5; TIK-6)

28. MeTo/pl KJIETOYHOH OMOTEXHOJIOTHH B KUBOTHOBOJICTBE, BETCPHUHAPHH.

29. MeTopl  KJIETOYHON OMOTEXHOJIOTHH B MUKPOOHOJIOTHH, OMOKOHBEPCHH, TIepepaboTKe 1
XPaHEHUU CEeNIbCKOXO035MCTBEHHON MPOAYKIIUH.

30. bruo6e30macHOCTh P MPOBEACHUH PAOOT IO KICTOYHOW OMOTEXHOIOTHH.

6.3. llika/1a OLICHOYHBIX CPEACTB

OreHka 3HaHUH, Kputepun onenuBanus OreHoYHBIE
YMEHUH, HaBBIKOB cpeacTBa
(xoJ1. 6GaoB)
IIponBuHYTHII 3Haer: TecrtoBeie
(75-100 6amoB) | - MpOrpaMMHBIN MaTepHal ¥ HOBAIMU JIEKIIMOHHOTO | 3amanus (31-40)
«OTJINYHO» Kypca 110 CpaBHEHHUIO ¢ y4eOHOU TUTepaTypoi; Pedepar (9-10)

-OCHOBHYIO JIMTEPATypy M 3HAKOM C JIOIOJIHUTEIHLHO
PEKOMEHI0BaHHOM JINTEPATypOH;

-OCHOBHBIE TEPMUHBI U TOHATUS JUCLUIIINHBI;
Ymeer:

BBIIIOJIHATH HpEeTyCMOTPEHHBIE IpOrpaMMoOn
3aJIaHus;
Bmaneer:

- KOHIIETITYaIbHO-TIOHATUMHBIM anmnaparom,

HAaYYHBIM SI3BIKOM U TepMHHOHOFHeﬁ.

Bormpocst JUIS
sk3amena (35-50)
0amioB

bazossiit (50 -74
Oanna) —
«XOpOLLIOY»

3HaerT:

- X0opo1o 3HaeT NporpaMMHBII MaTepuail U HOBalluu
JEKIIMOHHOTO Kypca IO CpPaBHEHHIO C Y4eOHOI
JTUTEPATypOr; OCHOBHYIO JIUTEPATYpy U 3HAKOM C
JIOTIOJIHUTELHO PEKOMEHJIOBAHHOW JIMTEPATypOu;
OCHOBHBIC TepMI/IHBI U IIOHATHUA JUCHUIIIIMHBI,
YMmeer:

-XOpOHIO yMeeT BBITIOJIHATH HpC}IyCMOTpeHHI)Ie
MporpamMMoil 3aJ1aHus;
Bnaneer:

TecToBrie
3aganus (21-30)
Pedepar (7-10)
Bormpocsr U1
sKk3amMeHa (22-34)
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- KOHIENTYaTbHO-TTOHATHIHBIM anmapaToM,

HAYYHBIM S3bIKOM U TEPMUHOJIOTHEH.
[Toporosbiii 3Haer: TectoBbie
(35 - 49 GamnoB) | -  (dparmMeHTapHBIC,  OBEPXHOCTHbIC  3HaHuUs | 3amanus (11-20)
— BOKHEHIMX pa3/ieioB MporpamMmbl U coxepxkanus | Pedepar (5-8)
«YIOBIIETBOPUTEI | JIGKIIMOHHOTO Kypca (PU3MOJIOTHH pacTeHUH, Tioxo | Bompockr JUTST
bHO» 3HAaeT OCHOBHYIO JIMTEpPATypy M IUIOXO 3HAKOM C | k3amena (19-21)

JOTIOJTHUTEIFHO PEKOMEHJOBAaHHOM JIUTEpaTypoii;

3aTPyJHEHHS] ¢ OCHOBHBIMU OCHOBHBIC TEPMUHAMU H

MOHITUSIMH TUCIUIINHBI,

YwMmeer:

-cmabo0  yMeeT  BBINOJHATH  MPEAYCMOTpPEHHbBIE

IIPOrpaMMoOM 3aJjaHus;

Bnaneer:

- 3aTpyIHEHUS C WCIOJH30BAHHEM HAy4YHO-

MOHATUMHOTO amnmapata U TEPMUHOJIOTMH Y4eOHOM

JICITUTUTAHBL.
Huzkuii 3Haer: TectoBbie
(TOTTIOPOTOBBIA) He3HaHHWe, KO0 OTPBIBOYHOE mpenacTaBienue o6 | 3amanus (0-10)
(koMmeTeHIus He | y4eOHO-IPOrpaMMHOM MaTepHuale; Pedepat(0-6)
chopmupoBana) | Ymeer: Bompocsr TUTSE
(menee 35|- He yMmeeT BBIIOJHATH MpeaycMoTpeHHbie | 3k3amena (0-18)
0aJIOB) — «HE | MPOrpaMMOM 3aJIaHHUS;
ynoBieTBopuTens | Brageer:
HO» - HE  BJaJeeT  KOHIENTYaIbHO-TIOHSITHIHBIM

anmnaparoM, HayYHBIM S3bIKOM U TEPMUHOJIOTHEH.

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIIUOHHOE OOecniedeHne JUCHUITUHbI
(moayJs) «KiierouHasi O0MOTEXHOJIOTHSI»

7.1. OcHoBHas yueOHas1 JuTeparypa:
1. XoBanoBa E.B. YMK no gucnunnune «Kierounass OMoTeXHOJOTUS» IS OOYYarOUIUXCsl 1O
HanpasieHuto noarorosku: 19.03.01- buorexnonorus. Muuypunck, 2024 r.
2. Cmonsie, B.I1. OcHoBbl OnoTexHonmorrr. OCHOBBI MPOMBINIICHHOW OMOTEXHOJIOTHH: yueOHOe
nocobue. [Dnexktponnslil pecypc] / B.I1. CrronsieB, E.A. [Tnomko. — Dnektpon. nan. — CIIO. :
CIIoIJITY, 2012. — 56 c. — Pexum gocryna: http://e.lanbook.com/book/45316

7.2. lonoJIHUTeIbHAsA Y4yeOHasl iuTepaTrypa:
1. Buorexuomoruss Yuebuwk / I'pssueBa T.H., Pyban E.A., Tuxomos WN.B. mox pen.
E.C.Boponuna.- CI16.: THOP/I, 2008.- 704 c.
2. Kanamaukosa, E. A. Kietounass uH)xeHepusi paCTeHUH : YUeOHHMK U TIPAKTUKYM i BY30B /
E. A. KanamankoBa. — 2-¢ u3n. — MockBa : WsnmarenberBo [Opaiit, 2021. — 333 c. —
(Beicmiee obpaszoBanue). — ISBN 978-5-534-11790-5. — Tekcr: snextponHsii / DbC HOpait
[caitt]. — URL.: https://urait.ru/bcode/471541

7.3. Meroguvyeckne YKa3aHUsA M0 OCBOCHHUIO U CIMILIMHBI
1. Xosanosa E.B. Mertonnueckue ykazanus 1Mo AUCIUIUTHHE «KiteTouHass OMOTEXHOIOTHSY JJIS
oOydJaronuxcsi Mo TmporpamMme OakajgaBpuaTa OYHOM, 3a0YHOM M JIUCTAHIIMOHHOW (OPMBI
oOydenus o Hampasienuto: 19.03.01- buorexnonorus. Muuypunck, 2024
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2.  XosanoBa E.B. YMK]I o nucrumune «Kierodnas OMOTEXHOJIOTHS IS 00YJArOIIHX CSl
no HampaniieHuto noaroroBku: 19.03.01- buorexnonorus. Muuypunck, 2024 r.

7.4. UndpopmanmoHHbie 1 HUPPOBbIE TEXHOJIOTMH (IPOrPaMMHOe
o0ecrneyeHune, COBpeMeHHbIE PO ecCHOHATbHBIE 0a3bl JAHHBIX U

HHGoOpPMALIMOHHBbIE CIPABOYHBIE CUCTEMBbI)

VueOHast JucoUIUIMHA (MOJYNb) MPEIyCMAaTPUBAET OCBOCHHUE WHGOPMAIIMOHHBIX H
U(POBBIX TEXHOIOTUH. Peanu3aryst nndpoBbIX TEXHOIOTHI B 00pa30BaTeIbHOM MPOCTPAHCTBE
SBISIETCSI OJHOM M3 BAKHEHINMX [enedl oOpa3oBaHMs, MArOIIEH BO3MOXKHOCTH Pa3BHBAThH
KOHKYPEHTOCIIOCOOHBIE KauecTBa OOYYaIOUIMXCs Kak OyIyIIMX BBICOKOKBAJIU(HUIIMPOBAHHBIX
CIICIIUAJIICTOB.

[udpoBbie TEXHOJIOTHH MPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB 3(P(PEKTUBHOTO pemieHHs
3a71a4  POQECCHOHATBHOTO, COIHMAJIBHOTO, JIMYHOCTHOTO XapaKTepa C HCIIOJIIb30BaHUEM
pa3MYHBIX BHJIOB KOMMYHUKAIIMOHHBIX TeXHONOTHHA. OcBoeHHe HU(MPOBBIX TEXHOJOTHHA B
paMKax JaHHOM AMCHMIUIMHBI (MOAYJNs) OPHEHTHUPOBAHO HA CIIOCOOHOCTH 0€30macHO U
HQ/JIOKAIIUM  00pa3oM MOJy4yaTh JOCTYH, YIPaBIATh, WHTETPHPOBATh, OOMEHUBATHCA,
OLICHMBAaTh W CO3/1aBaTh HHPOPMAIMIO C MOMOLIBIO HU(PPOBBIX YCTPOHCTB M CETEBBIX
TexHosoruii. dopmMupoBaHrue MUPPOBOKH KOMIIETEHTHOCTH IpeIoiaraeT paboTy ¢ JaHHBIMH,
BJIaZICHUE WHCTPYMEHTAMU /ISl KOMMYHHUKAIHH.

7.4.1. DJIeKTPOHHO-0MOJIMOTEYHASI CHCTEMbI M 0a3bI JAHHBIX

1. OO0 «OBC JIAHb» (https://e.lanbook.ru/) (morosop Ha okazanwue yciyr ot 03.04.2024
Ne 6/u (CereBast 2yIeKTpOHHASI OMOJIMOTEKA)

2. baza maHHbIX 3eKTpoHHBIX MHPOopMaroHHbIX pecypcoB ®T'BHY ITHCXb (norosop
no 00eCHeueHnI0 IOCTyNa K 3JIEKTPOHHBIM WHpopMannoHHBIM pecypcam OI'BHY ITHCXb
yepes TepmuHan yaanennoro poctyna (TY ®I'BHY LTHCXB) ot 09.04.2024 Ne 05-YT/2024)

3.OnexkTpoHHas OubnuoTteuHas cuctema «HaunoHnanbHbI 1UppoBOil pecypc «PykoHT»:
Kosmekinu «ba3oseiii MaccuBy» u «Konoc-c. Cenbckoe xo3siictsoy (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIyT MO MpeaocTaBieHuto qoctymna oT 26.04.2024 No 1901/bI122)

4. 000 «AnextponHoe m3aarenscTso FOPAUTy (https://urait.ru/) (10oroBop Ha oka3anue
YCIYT 1O TPENOCTaBIEHUIO JocTyna K oOpasoBarenbHoi miatrgopme OOO «DnekTpoHHOE
u3atenbctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnexktpoHHO-OMOMMOTeuHas cucrema «BepHanckuii»  (https://vernadsky-lib.ru)
(oroBop Ha 6e3BO3ME3HOE UCTIONB30BaHuE Mpou3BeaeHu oT 26.03.2020 Ne 14/20/25)

6. baza nmannbix HOBb «HammonanbHas anekrponHas Oubnmoreka» (https://rusneb.ru/)
(morosop o noaxmoueHnn k HOb u npenocrasnenun nocryna k oosexktam HOB ot 01.08.2018
Ne 101/HDOB/4712)

7. CornamieHue 0 COTPYAHHYECTBE MO OKa3aHHUIO OHOIMOTEYHO-WH(OPMAIMOHHBIX H
COLMOKYJIBTYPHBIX YCIYT IIOJIb30BATENsIM YHHBEPCHTETA W3 YWCIIa HHBAJIHIOB MO 3PEHHIO,
CITa0OBUISIINX, UHBATHIOB IPYTHX KATETOpHUil C OTPaHHYEHHBIM JOCTYNOM K HH(OpMAINH,
JUIL, UMEIOUMX TpyaHOcTH ¢ ureHueM MockoneyaTtHoro tekcta TOI'BYK «TamGoBckas
obnacTHas YHHUBepcaabHas Hay4yHas OoubmoTeka UM. A.C. [Tymkunaa»
(https://www.tambovlib.ru) (cornamrenue o corpyaaudectse oT 16.09.2021 Ne 6/H)

7.4.2. UudpopmManmoHHbIEe CIIPABOYHBIE CUCTEMBI
1. CpaBounas nmpaBoBasi cucteMa Koncynerantlimroc (10roBop moCTaBKH, afanTalud 1
COIpOBOKIeHUA K3eMIusApoB cucteM Koncynprantllnroc ot 11.03.2024 Ne 11921 /13900/3C)
2. DnexTpoHHbIM mnepuoanueckuit cnpaBouHuK «Cucrema I'APAHT» (moroBop Ha
YCIYTH 10 conpoBoxaeHuio oT 15.01.2024 Ne 194-01/2024)
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7.4.3. CoBpeMeHHbIe po(deccuoHaIbHbIE 0a3bI JaHHBIX

1. ba3za naHHBIX HOPMATHUBHO-IIPABOBBIX AaKTOB HH(OPMAIIOHHO-00pa30BaTeIbHON
nporpammsel «Pocmeron» (morosop ot 15.08.2023 Ne 542/2023)

2. baza nmannbix Hayunoii snektponHou Ombmmoreku eLIBRARY.RU — poccuiickmii
UH(POPMAIMOHHO-aHAIUTHYECKUN TIOpTal B O0JAaCTH HAYKHW, TEXHOJOTHH, MEIHWIUHBI U
obpazoBanwus - https://elibrary.ru/

3. ITopran oTKphITHIX AaHHBIX Poccuiickoit Deaepanmu - https://data.gov.ru/

4. OrtxkpsoiTele naHHble @DenepalbHON CIykKObl T'OCYIapCTBEHHOW CTAaTUCTUKU -
https://rosstat.gov.ru/opendata

7.4.4. JInueH3MOHHOE U CBOOOHO pacpoCTPaHsieMoe POrPpaMMHOe
o0ecrnieyeHue, B TOM YHCJe 0TeYeCTBEHHOT0 MPOU3BOICTBA

HaumenoBanue Paspabotunk HocTtynHocTh Ccpuika Ha Enunbrit PexBu3uthI
1o (MueH3uoHHOE, | peecTp poCCHUICKUX MOJITBEPKTAIOIIETO
(mpaBooOnamate cBO0OOTHO nporpamm st OBM JIOKyMeHTa (TIpH
JIb) pacupoctpansiem | u BJ] (mpu Hammammn) HaJIMYUH)
oe)
Microsoft Windows, Microsoft JInnes3nonHoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JecTBus: 6ecCpouHO
AHTHBUpYCHOE AO Jlunensuonnoe | https://reestr.digital.g | CyGnuiensuonnsrit
MPOTrPaMMHOE «JIabopartopus ov.ru/reestr/366574/? norosop ¢ 000
obecrieueHne Kacniepckoro» sphrase_id=415165 «Codrekcy ot
KasperskyEndpointSe (Poccust) 24.10.2023 Ne 6/H,
curity juis OusHeca CPOK JICHCTBHS: C
22.11.2023 o
22.11.2024
MoitOducCranmapta [ OOO «Hossie Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
Bl - o6auHbIe ov.ru/reestr/301631/? «PyOukon»
OducHslit makeT TEXHOJIOTHI sphrase_id=2698444 ot 24.04.2019 Ne
JUTS pabOoTHI C (Poccust) 03641000008190000
JOKYMEHTaMHU 12
W IIOYTOH CPOK JIEHCTBUSL:
(myoffice.ru) GeccpouHo
OducHbIN makeT AO «P7» Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
«PT7-Oduc» ov.ru/reestr/306668/? «Codrekcy
(meckTormHast BEpCHsi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CPOK JeHCTBUSA:
OeccpoyHO
OnepanrionHas OO0O "Bazansr | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
cucreMa «AJIbT cBoboIHOE ov.ru/reestr/303262/? «Codrexcy
O6pazoBanue» MIPOTrpaMMHOE sphrase_id=4435015 ot 24.10.2023 Ne
obecnieuenue” 03641000008230000
07
CPOK JeHCTBUSA:
6eccpodHo
[MporpammHuas AO Jluuensuonnoe | https://reestr.digital.g JIMtieH3MOHHBII
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«Antuniaruat BY3»
(https://docs.antiplagia

crucTeMa IS «AHTHUILIATHAT ov.ru/reestr/303350/? Jorosop ¢ AO

OGHApYKEHHS (Poccus) sphrase_id=2698186 «AHTHILIATHATY» OT
TEKCTOBBIX 23.05.2024 Ne 8151,
3aMMCTBOBAHUN B CPOK JIEHCTBHUS: C
Y4eOHBIX U HAyIHBIX 23.05.2024 no
paborax 22.05.2025

us.ru)
Acrobat Reader Adobe Systems CsoGomHO - -
- IPOCMOTP pacnpocTpassiem
nokymeHToB PDF, oe
DjvuU
FoxitReader FoxitCorporation CBo6oHO - -
- IPOCMOTP pacupocTpaHsiem
nokymeHntoB PDF, oe
DjvU

7.4.5. Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn « AHTEepHE)

1.
2.
3.

NN E

CDTOwiki: 6a3a 3Hanuii o 1udposoii Tpanchopmaruu https://cdto.wiki/

Pexum noctyna:.garant.ru - cnpaBouno-npasoBas cucrema «[CAPAHT»

Pexxum noctyma: www.consultant.ru - crnpaBo4HO-TipaBoBasi cucrema «KoHCy/IbTaHT
ITmroc»

7.4.6. llndpoBbie HHCTPYMEHTBI, MPUMEHsieMbIe B 00pa30BaTe/JIbHOM

npoiuecce
LMS-mnardopma Moodle
Buptyanbsnas nocka Mupo: miro.com
Bupryansnas nocka SBoardhttps://sboard.online
Bupryanbsnas nocka Padlet: https://ru.padlet.com
Ob6naunblie cepBuchl: Anaexc./luck, Obnako Mail.ru
Cepsucel onpocoB: Sugexc @opmer, MyQuiz
Cepaucsl BuaeocBsi3u: Suaekc tenemoct, Webinar.ru
CepBuc coBMecTHON paboThl Hajg mpoektamu A Hebonbmux rpynn  Trello
http://www.trello.com

7.4.7. llndpoBbie TEXHOJOIMH, IPUMEHsIEMbIe IIPH U3YYCHHUHU JUCHMILIHHbBI

Ne | [MudpoBbie TEXHOIOTHH Bunsl yueOHoM paboThI, dopMupyemble
BBITOJIHSIEMbIE C IPUMEHEHUEM KOMIIETEHIIUH
1U(POBOM TEXHOJIOTHH
1. | O6maunsie TexHOMOTHH | JIekmuu IIK-1; I1K-2; TTK-4; TIK-
CamocrosTenbHas pabora 5; I1IK-6
2. | Bonmbpmine gaHHBIE Jlexkumu IIK-1; I1K-2; TTK-4; TIK-
CamocrosTenbHas pabora 5; I1IK-6

8. MaTepHaJIbHO-TEXHUYECKOE o0ecnevyeHHne U CIUIINHBI

VYuebOnas aynutopus | 1. XKamo3u ropusoHTanbHbie Ha Tpu okHa | 1. Microsoft Windows 7

TS

npoBeAeHUs | (MHB. No 2101065486) | (munen3uss ot 31.12.2013

3aHATUH 2.  WurepaxktuBHast gocka (mHB. No | No 49413124, 6eccpodHo).

18



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://www.garant.ru/

JEKIIMOHHOTO  THUIIA
(r. MuuypuHCK, yiI.
WHTepHanmoanibHa
a, 1. 101, 2/32)

2101040205)

3. CucremHBIN KOMIUIEKT: Tiporeccop Intel
Original LGA 1150, Bentunsatop Deepcool
THETA 21, marepunckas miata ASUS
H81M-K<S-1150 iH, mamsats DDR3 4 Gd,
)kectkuii auck 500 Gb, xopnyc MAXcase
H4403, 6mox muranus Aerocool 350W (
UHB. No 21013400740)
4. TIpoektop Viewsonic PJD6243 DLP

3200 Ilumens XGA 3000:1 HDMI 3D
5. Habops! JEMOHCTPALIMOHHOTO
o0opymoBaHusT M y4eOHO-HArJISIHBIX
1OCOOMIA.

2. Microsoft Office 2010
(muuens3uss ot 04.06.2015
Ne 65291658, 6eccpouHo).

YueOHast ayuTopus
JUIs IIPOBEICHUS
3aHATUN
CEMHUHApPCKOI0
TUIA, TPYMIOBLIX H
MHIUBUAYAJIbHbBIX
KOHCYJIbTALIUH,
TEKYIIEro KOHTPOJIS
U TPOMEKYTOUHOMN
aTTecTaluu
(Yuebnas
naboparopus
buznonoruu
pacTeHuil)

(r. MuuypHHCK,

y4x03 «Pomay,
9/27)

1. ITnardopma UP-12 BioSan ais meiikepa,
yHHMBEpcajabHas MAJ1 KojO, OBITOJIOK U
cTakaHoB, 265°185mMm nisa meiikepoB OS-
12, PSU-10i, ES-20 (uuB.Ne21013600789)
2. dotometp K®K-3-01-"30M3"
¢doroanexkrpudeckuil (MHB.Ne21013600788)
3. Hleiikep PSU-101 BioSan, opburtanbHbiii
(50-450 06/MuH, opOuTATBHBIN, 10 3KT) 03
1aThOPMBI (maB.Ne21013600790)
4. Hletikep S-3 nudposoii (uiard. 168168
00/mMuH, amrumutyaa 20MM, OpOUTANIbHBIMH,
10-250 06/MuH) (maB.Ne21013600783)
5. Hocka xmaccHas (uHB.Ne41013602281)
6. Kpecno oducunoe AV 204 PL MK Tkanb
(uaB.Ne41013602311)

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

8. Hacrennsiii skpan Lumien Master
Picture 220-220 cm (uaB.Ne41013401710)

9. [IpoexTop NEC M361X
(maB.Ne41013401707)
10. Cucremusbiii kommiekt: IIpormeccop

Intel Original LGA 1155, BenTumisrop,
MaTepUHCKas I1aTa, NaMATh, >KECTKUH
JTUCK, BUJEOKapTa, MOHUTOp, YCTPOHCTBO
YTEHUS KapT TMaMsATH, NPUBOJ, KOPILYC,
KJaBuatypa, Mbimb (MHB.Ne41013401700)
11. Cron nabopaToOpHBIH XUMHUYECKUI
(1200°600°750)  cTomenIH.IUTACTHK/KapKac
a.pop b (nHB.Ne41013602349,
41013602348, 41013602347, 41013602346,
41013602345, 41013602344, 41013602343,
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41013602342, 41013602341, 41013602340,
41013602339, 41013602338,
41013602337)

12. IIxad s xpaneHus gadOpaTOPHOU
MOCYbI (800°45071950) TTOJIKH
IUIaCTUK/KapKac an.npoduib € 3aMKOM
(maB.Ne41013602358)

13. Ucnaputens WP-1M3 porannoHHBII
(naB.Ne21013600785)

YueOHast ay1uTopus

UL
CaMOCTOSITEIIbHOM
paboThI (T
MuuypuHCK, YL
WNHTepHannoHanbHa
g, goM Ne 101,
3/2396)

1. Jlocka xmaccHas (mHB. Ne 2101063508)
2. Xamo3u (uaB. Ne 2101062717)
3. XKamosm (maB. No  2101062716)
4. Kommetorep Celeron E3500, mar. mara
ASUS, omep.nmamars 2048Mb, MoHHTOD

19"AOC (uHB.Ne 2101045283,
2101045284, 2101045285)
5. Kowmmetorep  Pentium-4  (unB.Ne
2101042569)

6. MonooOmoxk 1iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web

/  kmaBuarypa,  MbImb  (MHB.  Ne
21013400521, 21013400520)
7. Komnsiorep Dual Core E 6500 (unB.No
1101047186)

8. Kommbrotep TOpHago Cope-2 (uHB.Ne
1101045116, 1101045118, 1101045117)

9. Dkpan Ha mtatuBe (MHB.Ne 1101047182)
KommproTepHass TeXHHKa MOIKIIOYEHA K
cetn «MHTEepHET» N o0OecneueHa 10CTyIOM
B OMOC yHuBepcurera.

1. Microsoft Windows
XP,7 (muneH3us oT
31.12.2013 No 49413124,
OeccpouHo).

2. Microsoft Office 2003,
2010 (JinueH3us oT
04.06.2015 No 65291658,
06eccpovHo).

3. AutoCAD Design Suite

Ultimate (moroBop oT
17.04.2015 Ne
110000940282);

4. nanoCAD (Bepcus 5.1
JIOKaJIbHAS,
oOpa3oBaTenbHas
JIALICH3HUS, CEepPUIHBIN
HOMEp NC50B-270716
JUICH3UST  JCHCTBUTEIHHA
O6eccpouHo, OecriaTHas).
5. [IporpamMHBIi
KOMIUIEKC «ACT-Tect
Plus» (JIU1IEH3NOHHBIN
noroop ot 18.10.2016 Ne
JI-21/16).

6. 'c
Professional
Windows
3aBeCHUN
(TMTIEH3UOHHBIA  IOTOBOP
ot 18.12.2015 Ne123/2015-

y)

MaplInfo
150 pns

Ui y4eOHBIX

Pabouas mporpamma qucuuruinibl «KierouHast OMOTEXHOJIOTUS» COCTABIEHA B COOTBETCTBUH
¢ TpeboBanusimMu ®I'OC BO no nanpasnenuto noarotoBku 19.03.01 buorexnomnorus, (ypoBeHb

Oakanaspuata), YTBEP)KJICHHOTO MTPUKa3oM MuHHCTEpCcTBa 00pa3oBaHus U Hayku PO
Ne 736 ot 10.08.2021.

ABTOp JOLIEHT, KAHAUIAT C.-X. HAYK

Penensenr:

KaHapgaTtr C.-X.

_XosaHoBa E.B.

HayK, JOIEHT Kadempsl

3emuieycTporcTBa u kagactpoB ['youn A.C.
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IIpoepamma pazpabomarna 6 coomeemcmauu ¢ mpebosanusimu @I'OC BO

[Iporpamma paccMoTpeHa Ha 3acedaHud Kadeapbl CaJoBOACTBA, OMOTEXHOJOTMHA U
CEJIEKIIMM CEMEHOBOJCTBA CENIbCKOXO3SHUCTBEHHBIX KYJAbTYp (mpoTokos Ne 9 ot «18» ampens
2022 r.)

[IporpaMmma  paccmMoTpeHa Ha  3acelaHUU  Y4eOHO-METOAMYECKOH  KOMHUCCHH
[TnonooBomHoro uHcturyra um. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 8 ot
«18» ampemnst 2022 1.)

[IporpamMMa yTBepk/I€Ha pelieHHEM Y4eOHO-METOJAMYECKOTO COBETAa YHUBEPCHUTETA
npoToKoa Ne8 ot «21» ampens 2022 r.

IIpoepamma pazpabomarna 6 coomeemcmauu ¢ mpebosanusimu @I'OC BO

[IporpamMma paccmoTpeHa Ha 3acefaHuy Kadeapbl CaIoBOACTBA, OWOTEXHOJIOTHNA H
CEJIEKLIUH CEMEHOBOJICTBA CEJIbCKOXO3SMCTBEHHBIX KYIbTYyp, NpoTokosl NelO ot 13 urons 2023
T.

[IporpamMma paccMoTpeHa Ha 3acelaHUUd Yy4eOHO-METOAMYECKONW KOMHUCCHUU HMHCTUTYTA
(GyHIaMEHTaJIbHbIX W NPUKIAIHBIX arpobuorexHosoruii um. M.B. Muuypuna MudypuHcKoro
['AY (npotokon Ne 11 ot 19 utons 2023 r.).

[Iporpamma yTBepKJeHa Ha 3acelaHUU y4eOHO-METOJUYECKOrO COBETa YHHUBEPCUTETA
(mpotokon Ne 10 ot 22 urons 2023 1.).

[Iporpamma yTBepklieHa peIIeHHEM YueOHO-METOJIMYECKOr0 COBETa YHUBEPCUTETA
poTokoa Ne ot «20» ampens 2023 r

IIpoepamma paspabomana 6 coomeemcmsuu ¢ mpedosanusimu ©®IOC BO

[Iporpamma paccMoTpeHa Ha 3acenaHud Kadeapbl CaJ0BOACTBA, OHOTEXHOJOTHH U
CEJICKIIMH CEIbCKOX035CTBEHHBIX KYIbTYp (mpotokos Ne 11 ot 03 mas 2024 r.).

[IporpamMmMa paccMoTpeHa Ha 3acelaHud Y4eOHO-METOAMYECKONM KOMHCCHUU HMHCTUTYTa
(byHAaMEHTaNbHBIX M MPUKIAIHBIX arpoouorexHonoruit um. M.B. Muuypuna MuuypuHckoro
I'AY (npotokon Ne 10 ot 20 mas 2024 r.).

[Iporpamma yTBep:kJeHa Ha 3acelaHMM y4yeOHO-METOJIUYECKOrO COBETa YHHBEPCHUTETa
(mporokon Ne 9 or 23 mast 2024 1.).

OpuruHan 10KyMEHTa XpaHUTCA Ha Kadeape cagoBOACTBA, OMOTEXHOJIOTHUN U
CEJICKIINH CEILCKOXO03IMCTBEHHBIX KYIbTYP
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