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1. Ilesu ocBOEHUSI TUCUMILIUHBI (MOYJIs1)

Lensavu mucummummabl «Knerounas OuotexHOmorus» (HopMHpPOBaHHE y OOyYarOMIUXCS
TEOPETHYECKUX TPEICTAaBICHUI 00 OCHOBHBIX METOJaX KJIETOYHOW OHOTEXHOJIOTHH;
MOJIEKYJISIPHBIX M TCHETHYECKUX MEXaHU3Max (QYHKIMOHUPOBAHUS CHCTEM KH3HEICATEIFHOCTH
KJICTKH; OJICMCHTapHBIX HABBIKOB IIOCTAHOBKM OHOJOIMYECKOr0 OJKCIIEPUMEHTa B XOJE
7a00PaTOPHBIX 3aHATHH.
3amaun:- (dopMupOBaHUE TPEICTABICHUI 00 OCHOBHBIX MOJCKYJISPHBIX M T€HETHYECKHX
MexaHU3MaX (YHKIIMOHHUPOBAHHS CHCTEM KU3HEACATECILHOCTH KIETKH ;

- JaTh TIPEJICTaBICHUE 00 OCHOBHBIX METOJAaX, MPHUMEHSIEMBIX Uil KyJIbTHBUPOBAHUS
M30JIMPOBAHHBIX KJIETOK MUKPOOPTaHU3MOB, PACTCHUH 1 )KUBOTHBIX

- HAy4UTh OOYYAIOIIUXCS AaHAIM3UPOBATh COBPEMCHHBIC JIaHHBIE 00 HCIIOJIb30BAHHH
METOJIOB KJIETOYHOH OMOTEXHOJIOTHH ISl CO3aHUsI OPIaHU3MOB C MOJIE3HBIMU CBOCTBAMH.

- hopMuUpOBaTH ~ yYMEHHE  CAMOCTOSTEIBHO  OCYHIECTBIATH  cOOp,  00paboTKy,
MHTEPIIPETANIO OHOJIOTHYECKO HH(OPMALIUK [T PEHICHUS HAYYHBIX M MPAKTUYECKUX 3a7ad
B 005macTM  KJIETOYHOH OMOTEXHOJOTHH, HEOOXOMUMBIX  JIJIs b dexTuBHOH U
IeJICHAIPaBIEHHON MPOGECCHOHATBHOMN JIESITETBHOCTH.

2. MecTo JTUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeibHO MPOrpaMMbl
JlaHHasT JUCHMIUIMHA COTJIACHO yu4eOHOMY IUIaHy TI0 JaHHOMY HAaIPaBJICHHUIO
MOATOTOBKU OTHOocUuTcs K brioky l«/luctumiubbel (MOZYH)», DJIEKTUBHBIE JAUCHUILIMHBI
b1.B./1IB.07.01.

JIst yCIIemHOTO OCBOCHHS JAHHOTO Kypca HEOOXOJWMbl 0a30BbIE 3HAHMS JUCIMILIMH:
«O0mas u HeopraHuyeckas Xumus», «OOmas OHOJOrHS M MHUKPOOHOJIOTHS», «OCHOBBI
OMOXUMHMY. 3HAHUS U HABBIKU, IPUOOPETEHHBIC IIPH U3YUCHUN TUCLMIUIMHBI «BbHOTEeXHOIOTUs
OMOJIOTUYECKH aKTHUBHBIX BEIICCTB», IMOTPEOYIOTCS MPH IMPOXOXKICHUH IMPOU3BOJCTBEHHON
MPAKTUKU HAYYHO-UCCIIeJoBaTeIbCcKas paboTa, mpu noarotoske u 3ammure BKP.

3. [lnanupyemple pe3yabTaThbl 00y4eHHs MO JMCUMUILINHE, COOTHECEHHbIE C

IJIAHMPYEMbIMH Pe3yJibTATAMH O0CBOEHHSI 00Pa30BaTeJIbHOM MIPOrpaMMbl
B pesynabrare u3ydeHHs AUCLUIUIMHBI OOY4YarOIIMHCS JOJDKEH YCBOUTbH TPYIOBBIE
(GYHKIIMM B COOTBETCTBUU C NpodeccroHalbHbIM cTannaproM 22.004 Cneuuanuct B o0iacTtu
OMOTEXHOJOTMH TPOAYKTOB TNHMTAaHUS YTBEpXKJIEH  NpukazoM MuHHcTepcTBa Tpyda U
counanbHoM 3amuThl PO ot 21 nekabps 2015 rona Ne 1046 H)

O00011IEHHBIE

TPYIOBBIC prHOBIZI]? cg))yHKHHH Bri6pannsie Tpynoseie aeictaus (T]1)
¢ynkuuu (OTD)
Benenne VYnpasnenue KOHTposIb  TEXHOJIOTMYECKMX  IapaMeTpoB U
TEXHOJIOTHYECK | KaUECTBOM, PEKUMOB  TPOM3BOJICTBA  OMOTEXHOJOTHYECKOM

oro  mporecca | 6e30MacHOCTbI0 U | MPOAYKIUHU JUISl THILEBOM MPOMBIIIJIEHHOCTH Ha
MIPOU3BOJCTBA IPOCIIEKUBAEMOCT | COOTBETCTBHE TpPEOOBAHUSAM TEXHOJOTHYECKOH H
OMOTEXHOJOrMY | IO TPOU3BOJACTBA | SKCILTyaTallMOHHON JOKYMEHTAIUH

€CcKol OuoTexHONOrnYecK | BHenpeHne  cucTeM — YIpaBICHUs — KadeCTBOM,
IPOJYKIMU IS | OM TPOJYKIMU JJIst | G€30IIaCHOCTBIO u MPOCIICKUBACMOCTBIO
MUIIEBOI MHIIEBOI IPOU3BOACTBA OMOTEXHOIOTUIECKON MPOAYKIINN IS
IPOMBIIUICHHOC | TIPOMBINIICHHOCTH | MUIIEBOH MPOMBIIIIEHHOCTH B LIEISIX OOecredeHus
TH D/02.6 TpeOOBaHUI TEXHUYECKHX PEMVIAMEHTOB K BHUAAM

MUIIEBON TPOIYKIIUU




OcBoeHre JUCITUTIIMHBI (MOIYJIs) HApaBJICHO Ha (hOPMHUPOBaHKE MPOHEeCCHOHATBHBIX
KOMIIETEHLIH:

[IK-1 CnocobeH BnajeTh OCHOBHBIMM METOJAMH, IPUEMaMd IUIAHUPOBAHUSA U
MPOBEJICHHUS SKCIIEPUMEHTAIBHBIX HCCIICIOBAaHUN, OOpabOTKM W TMPEACTABICHUS IMOJYUYSHHBIX

pEe3yNbTaTOB B CBOEH MpodeccuoHanbHOM 001acTy;
[1K-2 CnocobeH MpOBOAWTH BXOJHOH M TEXHOJOTMYECKUI KOHTPOJIb KayecTBa CHIPbHS,
noxxy¢paOprKaToB, FTOTOBOM MPOIYKIIMU U OMOTEXHOJIOIMYECKUX MIPOLIECCOB;

[IK-4 CnocoOeH OCyHIECTBISATh TEXHOJIOTMYECKUN TIpOoIece

B COOTBCTCTBUU C

pErjJaMeHTOM M HCIOJIb30BaTh COBPEMEHHBIE TEXHUYECKHE CPEICTBA JII U3MEPEHHS] OCHOBHBIX
[apaMeTpoB OMOTEXHOJIOTMYECKUX IPOLIECCOB, CBOMCTB ChIPbs U IPOAYKLIUY;
[TK-5 Crioco6eH k peanu3anuy 1 ynpaBieHuI0 OMOTEXHOIOTHUECKUMHU MTPOILIECCAMU;

I1K-6

CnocobeH

MPOBOJUTH

0aKTepUOJIOTUYECKUE,

TOKCHKOJIOI'MYCCKHC

HCCICA0BAHUA IPHUPOAHBIX O6p33HOB, TEXHHUYCCKUX CPCACTB U TEXHOJOI'MYECKHUX IIPOLUECCOB
C YYCTOM 3KOJOIMYCCKHX IMOCJIEACTBUMN HX IIPpUMCHCHU .

Kon m Kputepuu onieHuBaHUS pe3ybTaTOB 00yUeHUs
HAUMCHOBAHHEC KOI[ u HU3KUN
YHHUBEpCATbHOM | HayMmeHOBaHUE | (IOIOPOTOBBIH,
KOMIICTCHIINH HHOUKaTOpa KOMIICTCHIUSA o .
MTOPOTOBBIN 0a30BbIi .
JOCTUKCHHUS HE MIPOJBUHYTHIN
YHHBEpCANBHBIX | cpopmmupoBaHa)
KOMIIETEHITUI
IT1K-1 Criocoben WH-1nxq — He Bnameer Cna6o Braneer CBob6oaHO
BIIAJICTh Brnageer OCHOBHEIMU BIIaJIcEeT <ODOLLIO BIIaJIceT
OCHOBHBIMU OCHOBHEIMU METOJaMU 1 OCHOBHBIMH p OCHOBHBIMH
OCHOBHBIMH
METoAaMu, METOAaMU U HpI/IeMaMI/I METOJaMU u METOAaMU u
METOJaMU U
prueMaMu preMaMu IUIAHUPOBAHUS | TIPHEMaMU DHEMAMI preMaMu
IUIAHUPOBAaHUSA M | ITUTAHUPOBAaHUS | AKCIEPUMEHTAN | TUTAHWPOBaHUS Hi AHIDOBAHIS IJTAHUPOBAHUS
HpOBCILCHI/IH C-)KCHCpI/IMCHTaH BbHBIX 3KCHCpHMCHTa p 3KCHCpI/IMCHTa
. SKCIIEPUMEHTAT
C-)KCHCpI/IMCHTaIH) BbHBIX HCCJICAOBAHUU B JIBHBIX BHBIX JIBHBIX
HBIX WCCIIEIOBAaHUN B | TIPO(ECCHOHAND | MCCIIeTOBaHUIMA . HCCIEIOBAHUN
. N HCCJICIOBAHNN B
HCCIICIOBAHUH, npodeccuoHab HO# B B
N npodeccuoHanb
00paboTKH 1 HOU NESITETbHOCTH | IpOodecCHoHA Hoi npodeccuoHa
TIPEICTABIICHUS JIEITEIbHOCTH BHOU BHOM
JIEATEILHOCTH
MTOITyYeHHBIX JIeSITENHbHOCTH JIeSITENIbHOCTH
pe3ynpTaToB B NI-2nx.1 — He npoBoaut He Xopowo OT1im4HO I
CBOCH IIpoBoaut 3aKJIAAKY JOCTAaTOYHO . (I))BOHHT IIpoBoauT
npodeCCHOHAITEH 3aKIIA/IKy OIBITOB U MIPOBOJIAT s :Kna « 3aKIIAJIKY
oif o0iactu OIIBITOB U IIEPBUYHBIN 3aKJIaOKy OHHT(?B Y 4 | OTIBITOB 5
MEPBUYHBIN aHaJIn3 OIBITOB u o MIEPBUYHBIN
N MEPBUYHBIN
aHau3 SKCIIEPUMEHTAN | MTePBUYHBIN AHAIH aHaln3
AKCIIEPUMEHTA BHBIX JAHHEIX | aHAIU3 JKCIIEPUMEHTA
SKCIIEPUMEHTAI
BbHBIX JAHHBIX 3KCHepI/IMeHTa JIBHBIX
BHBIX JAHHBIX
JIBHBIX JAHHBIX JAaHHBIX
NJ1-3xc.1— He npumensier | He CroGolio
IIpumensier METO/BI JIOCTaTOYHO Xopomro A
MIPUMEHSIET
METOABbI MaTeMaTHu4YCCKO HpI/IMeHHeT HpI/IMeHSIeT METOIBI
MaTeMaTH4ecKo | W 00paOOTKH U | METOJBI METOBI
. MaTeMaTHYECK
11 00pabOTKM U | TPEJCTABICHUS | MAaTEMAaTHUYECK | MaTEeMaTHYECKO N
N . oii 00paboTku
MIPEACTABICHUS pe3yIbTaTOB oif 00paboTku | it oOpaboTkm u "
pE3yJIbTaTOB JKCIIEPUMEHTA | W MPeICTaBICHUS
MIPEICTaBICHU
AKCIIEPUMEHTA MPEJICTABJICHU | PEe3yJIbTaTOB
s pe3yJIbTaTOB
si pe3yJIbTaTOB | SKCIIEPUMEHTA
JKCIIEPUMEHTA
IKCIIEPUMEHTA
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I[IK-2 Cnocoben | UI-1nk.- — | He nonw3yercs He Xoporio CB00OIHO
MPOBOJUTH IMonw3yercst pHEeMaMHu JOCTaTOYHO MOJTB3yEeTCsI MOJIb3yETCsI
BXOJTHOM U | IpueMamMu MPaKTUICCKON MOJIb3YyeTCS npueMaMu pHeMaMu
TEXHOJIOTHUSCKUIA | TIPAKTHYECKOM paboThI C prUeMaMu MPAKTHYECKON | MPaKTUYSCKOU
KOHTPOJTb paboThI C | HOPMATHBHOW | MPaKTHYECKOMH paboTHI ¢ paboTHI C
KadyecTBa ChIpbsl, | HOpPMATUBHOM JOKyMEHTaluen paboTHI ¢ HOPMAaTHUBHOM HOpPMAaTUBHOM
nory(haOpuKaToB, | JOKyMEHTAIUCH , HaBBIKaMU HOPMAaTUBHOW | JIOKyMEHTAIlUCH | JOKyMEHTAIue
TOTOBOM , HaBBIKAMU | CTaHAAPTHBIX U | JOKYMEHTAIIHE , HABBIKaMU i, HABBIKAMU
MIPOYKITUH U | CTAaHIAPTHBIX H | CepTH(MOUKAIMOH | i, HABBIKAMM | CTaHJAPTHBIX U | CTaHIAPTHBIX
OnoTexHoNOrMYec | CepTHMUKAIMOH | HBIX UCTIBITAHUA | CTAHIAAPTHBIX | CepTH(HKAIMOH 17§
KHX ITPOIIECCOB; HBIX UCHBITAHUH | CBHIPbS, TOTOBOM u HBIX UCTIBITAHUH | cepTudUKaIMO
CBIPbSI, TOTOBOW | MPOAYKIUK U | CEPTUPUKALINO | CBHIPHSI, TOTOBOU HHBIX
MOPOAYKIIMM W | TEXHOJOTHYECK HHBIX MPOAYKIMH U WCTIBITAHU I
TEXHOJIOTHYECK HX TPOIIECCOB WCIIBITAHU I TEXHOJIOTHYECK CBIPBS,
WX TPOIIECCOB CBIPBS, WX MPOLIECCOB TOTOBOM
TOTOBOM MPOIYKLUUHU U
MIPOYKIIVH U TEXHOJIOTHYEC
TEXHOJIOTHYEC KHX
KHX MPOIIECCOB
MPOIIECCOB
NA-2px0 — He peammzyer | He
H-2nc2 P M OtnuyHO
Peanusyer MEpPOIPHUATUS | JIOCTATOYHO
Xopomio peanusyet
MEpOMPHSTHS | IO MOBBIMICHHIO | PEaTU3yeT
peauzyet MEPOIPUSATHUS
I10 ITOBBIIIICHUIO KauCCTBa CbIPbi, | MCPOIIPHUATHA
MEpPOTPUSITUS o
KauyeCTBa ChIpbs, | mosyadpukaTo | mo
o II0 IIOBBIIICHUK | IMOBBIICHUIO
oty padbpuKaTo B, TOTOBO MTOBBITIICHATO
N KauyecTBa ChIPhs, | KauecTBa
B, FTOTOBOM MPOAYKIIMKA B | KayecTBa
oy pabpuKaTo | CHIPbA,
NPOAYKIUU B COOTBETCTBUU | CBIPBS, 9
B, roToBoi | momydabpukar
COOTBETCTBHH TpeOoBaHMsIMH | TTOITypabpuKaT .
. | IPOOYKIMK B | OB, TOTOBOWU
TpeOOBaHUSAMHU CTaHJapTOB OB, TOTOBOW
COOTBETCTBUU NpOAYKIUU B
CTaHJIapTOB KauecTBa MPOAYKIIUKA B
TpeOOBaHUSIMH | COOTBETCTBUU
KauyecTBa COOTBETCTBUHU
CTaH/IapTOB TpeOOBaHUSIMU
TpeOOBaHUSAMHU
KauecTBa CTaH/IapTOB
CTaH/IapTOB
KaJyecTBa
KauecTBa
HH'B]‘[K.g— He He
OTnuaHO
OcymiecTBIs€T | OCYIIECTBISET | IOCTATOYHO Xoportio
OCYIIECTBIISCT
KOHTPOJIb KOHTPOJIb OCYIIECTBJISICT | OCYIIECTBIISICT COHTDOLL
coOJIr0ICHUS COOJIFOZICHUST | KOHTPOJIb KOHTPOJIb coGJE),ueHHH
JKOJIOTHYECKON | JKOJIOTHUECKOW | COOIIO/ICHHUS coOumoieHUs
. | sKosoruyecko
u u OKOJIOTHHECKO | JKOJIOTHHECKOH | o "
OHMOJIOTMUECKOM | OMOJIOTHUYECKOU | U u|lu
. | Omosormuecko
Oe30macHOCTH 0e30macHOCTH | OHMOJIOTHYECKO | OMOJIOTHIECKOM M
TPOTYKIMH MPOYKIMH 7} 0€30MacHOCTH
POIYKLL POAYKL 0e30IacHOCTH
OMOTEXHOJIOTUY | OMOTEXHOJIOTUY | OE30MaCHOCTH | MPOAYKIIMU S ——
€CKOro €CKOr0o NPOAYKLAN OMOTEXHOIOTHY poLy
OMOTEXHOJIOTH
MPOU3BO/ICTBA MPOU3BOJCTBA | OMOTEXHOJOIU | €CKOTO HECKOro
YECKOT0 MIPOU3BOICTBA
MIPOU3BOJICTBA
MTPOM3BOICTBA




IIK-5 Crnocoben x | U-1pk.s — | He mnpumensier | He B nmocrtarounoii | CBoOOHO
peanmu3anu u | [Ipumensier CIOCO0BI JIOCTATOYHO CTereHu NpUMEHSIET
YIIPaBICHUIO CTIOCO0BI OpraHu3aluu MPUMEHSET MPUMEHSIET CIOCOOBI
OMOTEXHOJIOTHYEC | OpraHU3aluu MPOM3BOJCTBA U | CIIOCOOBI CrocoOBbI OpraHu3aluu
KAMH Mpou3BOACTBa U | 3h(HEeKTUBHOMN OpraHu3alliy | OpraHHU3aIuH MIPOU3BOJICTBA
TIPOTIECCaMHt s pexTuBHOM paboThI MIPOM3BOJCTBA | IIPOU3BOJICTBA H | B
paboThI TPYAOBOTO u 3¢ PEeKTUBHOM 3¢ PeKTHUBHOI
TPYJAOBOTO KomiekThBa Ha | 3QdexkTuBHONH | paboThI paboTshl
KOJJICKTHBa Ha | OCHOBE paboThI TPYIOBOTO TPYIOBOTO
OCHOBE COBpPEMEHHBIX TPYIOBOTO KOJUICKTHBA Ha | KOJUICKTHBA Ha
COBPEMEHHBIX METOJIOB KOJIJICKTHBA Ha | OCHOBE OCHOBE
METO/IOB YIpaBJICHUS OCHOBE COBpPEMEHHBIX COBpPEMEHHBIX
yIpaBICHUS OMOTEXHOJIOTUY | COBPEMEHHBIX | METOJIOB METOJIOB
OMOTEXHOJIOTHY | €CKOTO METOJIOB yIIpaBJICHHS yIpaBICHUSI
€CKOT0 mporecca yIpaBIIeHUs OMOTEXHOJIOTUY | OMOTEXHOJIOTH
mporiecca OMOTEXHOJIOTH | €CKOTO YEeCKOro
YEeCKOTro npoiecca nporecca
npoiiecca
IIK-6. Cnocoben | UI-1nk.e He  mposomut | He Bcerma | Jlocrarouno Bceerna
MPOBOJIUTH IIporoaut 9KOJIOTHYECKYIO | TIPOBOJUT 4acTo TIPOBOJTUT
0aKTEepHOJIOTHYEC | DKOJIOTUYECKYIO | OLICHKY 9KOJIOTHYECKY | MPOBOAUT 9KOJIOTHYECKY
KHe, OIICHKY MIPUPOJTHBIX 10 OILICHKY | DKOJIOTHYECKYIO | O OIICHKY
TOKCHKOJIOTUYECK | TIPUPOTHBIX 00pasios, TPUPOHBIX OIICHKY MIPUPOIHBIX
He UCCIeA0BaHus | 00pas3iios, COCTOSIHHS 00pa3sIoB., MIPUPOJTHBIX 00pasIoB.,
MPUPOIHBIX COCTOSIHHS TEPPUTOPHUIA, COCTOSIHUS 00pa3ios, COCTOSTHUSI
00pasIoB., TEpPUTOPUH, PUMEHSA TEPPUTOPUL, COCTOSIHUSI TEPPUTOPULA,
TEXHUYECKUX MIPUMEHSISI MPUPOJOOXPAHH | PUMECHSS TEPPUTOPUH, TIPUMEHSIS
CpeACTB U | IPUPOJOOXPaHH | bIe MPUPOJIOOXPaH | MPUMEHSS MIPUPOIOOXPaH
TEXHOJIOTHYECKH | bIe OMOTEXHOJIOTUH | HBIC MPUPOJOOXPAHH | HBIC
X TIPOLECCOB C | OMOTEXHOJIOTUHI OMOTEXHOJIOTH | bIe OMOTEXHOJIOTH
Y4eTOM u OMOTEXHOJIOTUU | U
IKOIIOrMHCCKUX NI-2pxc6 He He Bcerga | Jlocratouno Bcerna
TOCHCACTBII UX | oymecTusier | OCYIIECTBISET OCYILIECTBIISIET | YacTo OCYIIECTBIISICT
TIpHMCHCHIT nabopaTtopHble | JJabOpaTOpHBIE | JabopaTopHBIE | OCYHIECTBISET nabopatopHbie
WCCIIE/IOBAHUS U | MCCICJOBAHMS | | UCcCIeIoBaHus | JabopaTtopHble | MCCIIeOBaHUs
IKCIEPTH3Y IKCIEPTHU3Y W OKCHEPTH3Y | UCCICNOBAHUS U | U DKCHEPTH3Y
OMOJIOTMYECKOr | OMOJIOTMYECKOr | OMOJOTHYECKO | SKCIEPTU3Y OMOJIOTUECKO
0 Marepuaia 0 MaTepuaia ro Marepuasia | OMOJIOTHYECKOT | IO Marepuaa
0 MaTepHuana
WN-31ks He mnpumensier | He Bcerma | OOBIYHO Bceerna
[Mpumensier OMOTEXHOJIOTHY | PUMEHSET MPUMEHSIET PUMEHSIET
OMOTEXHOJIOTHY | €CKHE TMPHEMbI | OMOTEXHOJIOTH | OMOTEXHOJIOTUY | OMOTEXHOJIOTH
€CKHE TPHUEMBI | POTHB YecKue €CKUE TMPUEMBI | YECKHE
MPOTHB MTOSIBJICHUS TIPUEMBI MPOTHB TIPUEMBI
MOSIBIICHUS 0YaroB BPEIHBIX | MPOTHB MOSIBJICHHUS NpOTUB
0YaroB BPEIHBIX | OPTraHU3MOB MOSIBJICHUS OYaroB BPEHBIX | MOSBICHUS
OpTraHu3MOB 0YaroB OpraHu3MOB 04aroB
BPEIHBIX BPEIHBIX
OpraHu3MOB OpPraHu3MOB




B pesynomame uzyuenus oucyuniunst 00y4arouuiica 00IHCen.
3HaAmMb:
® OCHOBHBIC 3aKOHBI €CTE€CTBEHHOHAYYHbBIX TUCIUIUINH;
® COBpPEMEHHbIE IPECTaBICHUS (PU3UYECKON KapTUHBI MUPA, TPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSX, CTPOCHUU BEIIECTBA /Il HOHUMaHUsI OKPY>KAIOILEr0 MUPA U SIBICHUN
TIPUPOIBI
e OHOTEXHOJIOTHMYECKHE MPOLECCHI;
® COBPEMEHHYIO HayYHO-TEXHUYECKYI0 HH(POPMAIIUIO;
® I[CJIM U METOJIbI KJIETOYHOU OMOTEXHOIOTHH;
e OHOJIOTHIO KJIETKH, OCOOEHHOCTH, MPUHIUIIBI U METOJbI KYJIbTUBUPOBAHUS U30JIMPOBAHHBIX
KJIETOK MHUKPOOPraHU3MOB, PACTEHUW U JKUBOTHBIX, BO3MOXKHOCTH NPUMEHEHUS KYJIbTYpbI
KJIETOK B OMOTEXHOJIOTHYECKUX ITpoLieccax
ymembw:

® [IPUMEHATH [1I0JyYEHHBIEC 3HAHUS, YMEHUS U HABBIKM JUIS PEAIU3alMU U YIIPaBICHUS
OMOTEXHOJIOTMYECKUMH IIPOLIECCaMU;
® OLICHUBAaTh TEXHUYECKUE CPEACTBA U TEXHOJOIMU C YYETOM 3KOJOTMYECKHUX ITOCIIEACTBUN HX
IIPUMEHEHMS,
® [IPUMEHSATH [TIOJYYEHHBIE 3HAHUS, YMEHUS U HABBIKU JUIS PEAIM3ALUU U YIIPABICHUS
OMOTEXHOJIOIMYECKUMHU MTPOLIECCAMU;
® JCIOJIb30BaTh POCCUNCKUI U MEXYHAPOAHBIN ONBIT B TPO(ECCHOHAIBHON AEATENbHOCTH;
e 00OCHOBBIBaTh HEOOXOJMMOCTb HCIOJB30BaHUS TOrO WJIM HMHOIO MCCIEA0BATEIbCKOTO
METO/a, IJIsl pEIICHUS MPAKTHUECKUX 3aJ1ad B 00JIACTH KJIETOYHON OMOTEXHOJIOTHH;
® CaMOCTOSITEIbHO OCYHIECTBIATH CcOOp, OOpabOTKY, HHTEPHpEeTalno OHOIOrHYecKon
uHGOpPMALMK [UId PpEIHICHUs HayyHbIX M MPAKTHUYECKMX 3aJad B 00JacTH KJIETOYHOU
OHMOTEXHOJIOTHH,
e npuoOperaTb HOBblE 3HAHMS B KJIETOYHOH OHMOTEXHOJIOTUHM, HCIONb3YS COBPEMEHHbIE
UH(POPMALIMOHHBIE TEXHOJIOTHH;

enadems'
® METOJMKOI MaTeMaTH4YeCKOro aHajau3a pe3ybTaToB MOJIEBBIX U Ja00paTOPHBIX
HCCIIeIOBAHUIM;
® METOAAaMH OLICHKM TEXHUYECKHUX CPEJCTB M TEXHOJOTUM C YYETOM 3KOJIOTUYECKUX
MOCIIEACTBUM UX IIPUMEHEHUS;
® METOJIaMH YNpaBJIeHUsI OMOTEXHOIOIMYECKUMHU MPOIeccaMH;
® CIOCOOHOCTBIO PabOTaTh C HAYYHO-TEXHUYECKOI HH(OpMaIe, NCTI0JIb30BaTh POCCUIICKHM 1
MEXTyHApPOAHBIHN OMBIT B IPO(ECCHOHAIBHON AEITEIbHOCTH;
e TeopeTHueckoi ©0a30if mpodeccHoHaTBbHO-MPOGMINPOBAHHBIX METOI0B  MOJIEKYJISIPHOM
6uosorun
e mpuemMaMu  pabOTBl M TEXHUKOM  KYJIbTUBMPOBAHHUS  HM30JUPOBAHHBIX  KIETOK
MUKpPOOPTraHU3MOB, pAcCTEeHMH M JKUBOTHBIX JJIS OCYIIECTBICHHUS OMOTEXHOJIOTMUYECKUX
IIPOLIECCOB.

3.1. MaTpuua cooTHeceHUsI TeM/pa3eioB y4eOHOH AUCUMIIIMHBI
(popmupyemMbIX B HUX IPO(eCCHOHAIBHBIX KOMIIETEHIIMI

K o011ee
OMIICTCHITHA KOJINYECTBO
TeMsl, pa3aensl IUCHUILIAHBI
KOMIICTCHIIN
K-1 |IK-2 | [IK-4 IK-5 | TIK-6 u




Pa3nen 1. BBenenue B
TUCIUIUINHY. 3a1a4un, OOBEKTH U | + +
METOIbI KJIETOYHOU
OHMOTEXHOJIOTUH

Paznen 2. KysnsTUBUpOBaHUE
KJIETOK, TKaHEl W MPOTOIUIACTOB
pacTeHuil. CycneH3noHHbIE
KynbTypbl. KynbTypa OquHOYHBIX
KJIETOK. TOTUIIOTEHTHOCTh

Paznen 3. OCHOBEI
KYJIbTUBHPOBAHHS JKMBOTHBIX
KJICTOK H TKaHed. OcoOCHHOCTH
KYJIbTUBHPOBAHUS KJIETOK
JKMBOTHBIX B YCJIOBHSX in Vitro

Pa3nen 4. OCHOBEI
KYJIbTUBUPOBAHUS KIIETOK
MHUKPOOPIaHU3MOB. OcHOBHBIE
CHoCo0bI KYJIbTUBHPOBAHUS
KJIETOK MHUKPOOPIaHHW3MOB  JJIst
OCYIIIECTBIICHUS

OMOTEXHOJIOIMYECKHX IPOLIECCOB

Paznen 5. Ilpumenenne MeTONOB
KJIETOYHOH  OMOTEXHOJOTMH B | + +
o0nacTsiX HayKd U  OTpacisux
IPOM3BOJICTBA

Hroro:

4. CTpyKTYypa ¥ coepkaHue TUCUUILIHHBI (MO1YJIf)

OO61mas TpyA0eMKOCTh AUCHHUTUIMHBI COCTaBisieT 5 3ad. equnwuil, 180 ak. yaca.

4.1. O0bemM IMCUMILIHHBI U BUAbI Y4e0HOH padoThI

Bunp! 3angtuit

Bcero akageMu4eckux 4acoB

Ounas popma

3aounas popma

6 cemecTp S Kypc
OO01mast TpyA0eMKOCTh JTUCIUATITUHBI 180 180
KoHTtakTHas paboTa 00y4JaronMxcs ¢ IpernojiaBaTesem 72 20
AynUTOpHBIE 3aHATHS 72 20
Jlexuun 36 4
[TpakTHyeckue paboThl 36 16
CamocrositenpHas paboTta 72 151
npopaboTka y4yeOHOro MaTepuaja MO JUCHUIUIMHE
(KOHCTIEKTOB JIEKIIHH, y4eOHUKOB, MaTepUaIOB 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 KOHTpOIs

9K3aMCH

9K3aMCH

4.2. Jlekunn

Ne Paznen quctumniamHbl (MOAYJIS), TEMBI JICKITHMA

O0BeM B akal.
qacax

O4Hasi1

dhopma
o0ydeHus

3a049Hasn

dhopma
o0yJeHus

dopmupyembie
KOMITETCHIIUH

1 Pazgen 1. Benenue B aucuuiuinHy. 3anayu,
00BEKTHI U METO/IBI KJIETOYHON OMOTEXHOJIOTUH

1.1 Beenenuie B AUCHUIUIMHY. 3aa4d, 0ObEKTHI
A METObI KIIETOYHOH OMOTEXHOIOTHU

MK-1; T[IK-2;
MK-4; TIK-5;
TK-6

2 Paznen 2. KynpTuBHpOBaHUE KIETOK, TKAHEU U
npororiacToB  pacteHuid.  CyCreH3MOHHBIE
KyiabTypbl. KynpTypa OJMHOYHBIX KJETOK.
TOTUIIOTEHTHOCTH

2.1. KynbTuBupOBaHHE KIIETOK, TKaHEH W
IIpOTOIUIacTOB  pacreHui. CyCHeH3MOHHbIE
KyiabTypbl. KynpTypa OIMHOYHBIX KIJETOK.
TOTUIIOTEHTHOCTH

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

3 Paznen 3.  OcHOBbI  KyJIbTUBHPOBAHUS
KMBOTHBIX KJIETOK W TKaHed. OcobeHHOCTH
KyJbTHBUPOBAHUSl  KJICTOK  JKMBOTHBIX B
yCIIOBHSIX IN Vitro

3.1. OCHOBBI KyJIbTUBUPOBAHHS IKUBOTHBIX
KJIETOK U TKaHEeH. OcoOennoctu
KyIIbTUBUPOBAaHHUS  KJIETOK  JKMBOTHBIX B
YCIOBUSX 1n Vitro

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

4 Paznen 4. OcHOBBI KyJbTUBHPOBAHUS KIIETOK
MHUKpPOOpPraHu3MoB.  OCHOBHBIE  CIIOCOOBI
KyJIbTUBUPOBAaHUS KIJIETOK MHKPOOPTraHU3MOB
JUIE  OCYHIECTBIEHHUS  OMOTEXHOJIOIMYECKHX
IIPOLIECCOB

41. OcCHOBBl  KyIbTHBHPOBAaHUS  KJIETOK
MUKpOOpPraHu3mMoB.  OCHOBHBIE  CHOCOOBI
KYJIbTUBUPOBaHMS KIJIETOK MHKPOOPTaHU3MOB
IUIL  OCYHIECTBICHHS  OMOTEXHOJIOIMYECKHX
ITPOLIECCOB

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

5 Paznen 5. IlpumeHeHHE METOAOB KIETOYHOMN
OMOTEXHOJIOTHH B O0JIACTSIX HAYKU M OTPACIIX
MIPOM3BOJICTBA

5.1. IlpumeHeHHMEe  METOMOB  KJIIETOYHOM
OMOTEXHOJIOTHH B O0JIACTSIX HAYKH M OTPACIsX
IPOU3BOJICTBA

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

HUroro

36




4.3. J/labopaTopHble padoThl HEe MPeTyCMOTPEHBI
4.4. IlpakTnyeckue 3aHATHUSA

OG6beM B aka. DPopmupyembie
o yacax KOMIICTCHITH
paszenal HaunmeHoBaHue 3aHATHS OdHad | 3a09HAd
(Tembr) opma opma
o0yueHwust | 00yueHus

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

M METOJbI KJIETOYHOI OMOTEXHOJIOTUNY T1K-4; TIK-5;
I1K-6

2 Komnoksuym o TEME 6 4 IIK-1; ITIK-2;
«KynbTHBUpOBaHUE KIETOK, TKaHEH U [1K-4; T1K-5;
MPOTOIIACTOB pacTeHuH. I1K-6
CycneH3uoHHble KyJIbTyphl. KynbTypa
OJIMHOYHBIX KJIETOK. TOTUIIOTEHTHOCTH

3 KomnokBuym 1o  Teme  «OCHOBBI 8 3 IK-1; T1K-2;
KYJIbTUBUPOBAHUS JKUBOTHBIX KJIETOK U [1K-4; ITIK-5;
TkaHed. OcoOeHHOCTH KyJIbTHUBUPOBAHUS [1K-6
KJICTOK JKHUBOTHBIX B YCJIIOBHSX 1n Vitro»

4 KomnokBuym  mo  Teme  «OCHOBBI 8 3 IK-1; TIK-2;
KYJIbTUBUPOBAHUS KJIETOK [1K-4; ITIK-5;
MUKpPOOPraHu3mMoB. OCHOBHbIE CIIOCOOBI [1K-6
KYJIbTUBHPOBAHHUS KJIIETOK
MHUKPOOPTaHU3MOB JUIsI OCYIIECTBICHUS
OMOTEXHOJIOTHYECKHUX MPOIIECCOB)

5) KomnokBuym mno Tteme «llpumenenue 8 3 [K-1; I1K-2;
METOHOB KJIETOYHON OHMOTEXHOJOTUU B [1K-4; ITIK-5;
o0nactsx HayKH u oTpacisix [1K-6
MIPOU3BOJICTBAY
Bcero 36 16 4

4.5. CamocTosiTesibHAs padoTa 00y4arOUIUXCS

O0BeM B akaz. gacax
Paspien AHCIHNIHHST Bun camocrositensHOM paboTh
(Tema) A p OYHas 3a04Has
¢dopma dopma
oOyueHus | oOyueHus
[TpopaboTka y4yeOHOro Marepuana [0
JTUCIUIUINHE (KOHCTIEKTOB JEKIUH,
Paznen 1. Benenue B 4
yueOHUKOB, MaTepHaoB CETEBBIX
TUCIUILINHY. 3a/1a4H,
pecypcoB)
00BEKTHI ¥ METOIBI
. [ToaroToBKa K MPaKTUYECKUM 3aHSATUSIM
KJIETOYHOU
OHOTEXHOJOTHMH BrinosHeHME MHIMBUYAIBHBIX 3aJaHUN
[ToaroroBka k caaye MOAYs
Paznen 2. [IpopaGoTka yueGHOro Marepuana 1o
KynbTuBHpOBaHUE KIETOK, | AUCIHUTIINHE (KOHCTIEKTOB JIEKIIHH, 4
TKaHeW U MPOTOIIACTOB yu4eOHUKOB, MaTepuasoB CETEBBIX

9




pacTeHUH. pecypcoB)
CycneH3noHHble IToAroToBKa K NPAaKTUYECKUM 3aHATUSM 4 9
KynbTypel. Kynbrypa BrinosiHeHne MHIMBUAYAJIbHBIX 3aJaHUN 4 9
OMHOYHBIX KIICTOK. [ToaroroBka K craue MOyJIst
TOTUIIOTEHTHOCTD 5 8
[IpopaboTka y4yeOHOro Marepuansa IO
Paszien 3. Ochoser JUCLMIUIMHE  (KOHCHEKTOB  JIEKLUid, 4 9
KyJIbTHBUPOBaHHA yu4eOHUKOB, MaTepuasoB CETEBBIX
JKUBOTHBIX KJIIETOK U pecypcos)
TKanei. OcodenHocTH [ToAroTOBKA K NPAKTHIECKUM 3aHATHAM 4 9
KyJAbTHUBHPOBAHWA KICTOK | ByinonHenye MEAMBHIYaTbHBIX 33 aHHI 4 9
KHBOTHBIX B yCIOBHAX 1N | 16 1roToBKa K crade MOy
Vitro 3 8
Paznen 4. OcHoBBI [IpopaboTka y4yeOHOro Marepuansa IO
KYJIbTUBHPOBAHUS KJICTOK | JUCIUTUINHE (KOHCIIEKTOB JICKIIHH, 4 9
MUKPOOPTaHU3MOB. yueOHUKOB, MaTepuasoB CETEBBIX
OcHOBHBIE CTIOCOOBI pecypcoB)
KYJIbTUBUPOBAHMA KIETOK | [ToaroToBKa K NPaKTHUECKUM 3aHITHSIM 4 5
MHUKPOOPTaHU3MOB JIJIA BrinosiHeHME MHIMBUAYAJIBHBIX 3aJaHUN 4 5
OCYHICCTBJIICHUA IToaroroBka k cnaue MoayJs
OMOTEXHOJIOTHYCCKUX 3 4
MIPOLIECCOB
[IpopaboTka y4yeOHOrOo Marepuana 1o
Paznen 5. Ilpumenenue JTUCIUIUIMHE (KOHCITEKTOB JICKIUH, 5 5
METOJIOB KJI€TOYHOMN y4e€OHUKOB, MaTepuasoB CETEBBIX
OMOTEXHOJIOTUH B pecypcoB)
00JacTSIX HAyKH U IloAroTOoBKA K NPAKTUYECKUM 3aHATUSIM 4 5)
OTpacJIsIX IPOU3BOJICTBA BrinmonHenne nHIUBUIYyaIbHBIX 3aaHUN 4 4
ITonroroBka k ciadye MoyJis 6 8
Uroro: 72 151

[lepeueHr METOAMYECKOTO OOECIEeYeHHs] Ul CaMOCTOSITEIbHOM pPAadOThl MO JUCHMILIUHE

(Momymro):

1. XoBanoBa E.B. MeTtonuueckue ykazaHus AJis BBIIOJIHEHHUS] KOHTPOJIbHON pabOTHI 11O
muciurinae «Kierounas OuoTexHonorus» uisi oOywaromuxcs mo HampasieHuto 19.03.01
buorexnonorus. - Muuypunck 2024

4.6. BoinoJiHeHHEe KOHTPOJIbHOM Pad0oThI 00y4aOIMMUCH 32049HOH (popMBbI
BrimonHeHne  KOHTpPONBHON  pabOThI  CMOCOOCTBYET — YIUIYOJICHHOMY  YCBOEHHIO
MOJIOKEHUH JUCIHHMIIIIMHBI, IIOKA3bIBACT BO3MOXXHOCTH 06yqaromer0051 K CaMOCTOSITEIbHOMN

paboTte HaJl TUTEPATYPOI.

KonrponsHast pabora mpexacraBiseT coboit  (GopMy caMoCTOATENbHOH paboThI

oOyuaromerocsi, IMO3BOJIIOLIYI0 OBJIAJETh
UCCIIEI0OBATEILCKONW PabOThI B paMKax MPOrpaMMbl H3ydyaeMol y4eOHO! AUCIUIITUHBI.

3HAHUSIMH W HaBBIKAMU aHAJIUTHYECKON W

KOHTpOJ'II)HaSI pa60Ta BBIIIOJIHACTCA B BUJC MMCbMCHHBIX OTBECTOB HAa TCOPCTHUYCCKHUE U

MPAKTUYCCKUC BOIIPOCHI,

TBOPYECKUX 3a/IaHUH.

peuiCHud MNPAKTUYCCKUX 3aJjlad 110 BapHaHTaM,

BBIIIOJIHCHUA

IIuceMeHHBIC paGOTBI JOJIDKHBI OBITh MOATOTOBJICHBI CaMOCTOATCIIBHO, COJACPIKATH
COBOKYITHOCTH apryMCHTHUPOBAHHBIX MTOJIOKSHUH B BBIBOIOB.

10




4.7. Conep:kanue pa3iesioB JUCHUILINHBI

Pasnen 1. BBegenume B aucuumianHy. 3agadu, 00beKTbl M METOAbI KJIETOYHOM
OMOTEXHOJIOTHH.

OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbIX AMCLUIUIMH, COBPEMEHHbIE IPEACTaBICHUS
¢u3nueckoil KapTUHBI MHUpPA, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTH, CTPOCHHUE
BEIIECTBA Ui NMOHUMAHUS OKPYXKAIOLIEro MUpPa M SBJICHUH NPHUPOJIbI, OMOTEXHOJIOTHYECKUE
nporeccel. Knerounas OHOTEXHOJOTHS (MHXXEHEpHs])) — COCTaBHas  4YacThb COBPEMEHHOU
6uotexHonoruu. Kineroynas OMOTEXHONOIUs Kak Hayka M OTpacib Ipou3BoJcCTBa. IIpenmer u
00BEKTHI KJIIETOUHON MHk’eHepuu. CyIIHOCTD U 3a7jaul KJIETOYHOW OMOTEXHOIOTHH.

Pazgen 2. KyJabTuBHMpOBaHHE KJIETOK, TKaHed M MNPOTOIJIACTOB PaCTEHHIl.
Cycnen3nonHnbie KyabTypbl. Ky1bTypa oAMHOYHBIX KJIeTOK. TOTHIIOTEHTHOCTH

Hcropus pa3Butus Mmerona. KynbTHBHpPOBaHME H3OJMPOBAHHBIX KIETOK, TKAaHEH U
IpOTOIIACTOB IN VItr0 - OCHOBHOW METOJ KIJIETOYHOW OMOTEXHOJOruu. Ponb KyIbTYpEI
U30JIMPOBAaHHBIX KJIETOK M TKaHeW B OMOTEXHOJIOTMH. YCIIOBHS KyJIbTUBUPOBAHMS KIETOK,
TKaHEW U MPOTOIUIacTOB. MICTOUHUKM MOTy4YeHUs SKCIUIAHTOB. IIuTarenpHble cpesibl 1 OCHOBHBIE
HPUHIUIBI UX COCTABIICHHUS.

Kannycnas kiieTka Kak OCHOBHOM OOBEKT HMCCIICOBAHUN KJIETOYHON OMOTEXHOJIOTHH.
DU3M0IOrHYECKHE U CTPYKTYpPHbIE OCOOCHHOCTH KaJTyCHBIX KJIETOK. Mopdonornyeckue THIIbI
KyJbTUBUPYEMBIX KieToK. Llutomuddepenumanus KammiycHbIX KyabTyp. KIieTO4HBIH mHKII.
[ToHATHS MUTOTHYECKOTO U KIETOYHOTrO LUKIA. OCOOEHHOCTH MOKOSIIMXCS U CTaperoiux
kiertok. CTapeHue KIETOK B CBSI3U CO CTapeHHEM KyJbTYp IN Vitro. KiieToYHbIH MK U KPUBBIC
pOCTa KJIETOYHBIX KyJIbTYp. OCOOEHHOCTH KJIETOYHOT'O LIUKJIA KAJUTYCHBIX KJIETOK.

Kammycnas Tkanb. Cnenmpuka kamurycHoW Tkanu. JlemuddepeHnupoBka Kak
00s13aTesIbHOE YCIIOBUE MEpexojia CIEeLUAIN3UPOBAaHHON KIIETKH K JEJICHHI0O U 00pa30BaHUIO
TKaHu. ['opMonbl, MHIynUpytomme neauddepeHnupoBKy M Tmepexoln KIETOK K JICICHHIO.
['eHeTHyeckas HEOMHOPOJHOCTh KAUTYCHBIX KJIETOK, KYJIbTUBHUpPYeMBIX N Vitro CrioHTaHHbIC
MyTalll{, COMaKJIOHAJIbHbIE BApUAIIMH KJIETOK KaJUIyCHOW TKaHHU.

CriocoObl KyJIbTUBUPOBaHMs Ka/TyCHbIX TKaHell. Ilepecagka kalulyCHOW TKaHHM Ha
CBEXKYIO MHUTATEIbHYIO cpely. SIBI€HHME «IpUBBIKAHMS», HAOIIOJAaEMOE MpU JUIUTEIHHOM
KyJbTUBUPOBAHUN KaJUTyCHOHM TKaHHW. CHI)KEHHME MM yTpaTa CIOCOOHOCTH K pereHepanuu «y
MPUBBIKIINX» TKaHEH. CXOACTBO U pa3InyMsl KAIITYCHBIX, OITYXOJIEBBIX U HOPMaJIbHBIX KJIETOK.

CyCneH3MOHHBIE KYJIbTYpBI, UX MTOIY4YEHHE, BEIPAIIUBAHUE U OCHOBHBIE XaPaKTEPUCTUKH.
Hcnonp30BaHne CyCIIEH3MOHHBIX KYJIbTYp /JIs TIOJyYEHUS BEIIECTB BTOPUYHOTO CUHTE3A.

Kynbrypa omuHouHBIX KileTOK. CriocoObl, obiierdaroniue MOJyuyeHUs KOJOHMHM U3
OJIMHOYHBIX KJIETOK: METOJ IIIEMTHHra, KOHAMLHMOHUPOBAHHBIE CPEXbl, KOPMSIIUI CIIOH,
KYJIbTYpa — HSIHbKH, MUKPOKAILIH.

TOTUIOTEHTHOCTh pacTUTENBHBIX KJIIETOK, €€ mpupoaa. Bropuunas auddepenunpoka u
Mop(doreHes B KyJdbType KIE€TOK. THIbl  BTOPUYHON JU((GEpeHIIUPOBKU: TUCTOTEHES,
sMOpHoOreHe3, opraHoreHe3d. Tumsl Mop¢oreHesa: opraHoreHe3 (KOpHEBOW, cTe0JIeBOi,
baopanbHBI) W comMaTH4Yeckuid dmOpuorene3. Wuaykius wmopdoreHesa ¢ MOMOIIBIO
(UTOropMOHOB U (prU3HUECKHX (PAKTOPOB.

Pa3nes 3. OcHOBBI KyJIbTUBHPOBAHUS KUBOTHBIX KJIETOK M TKaHeil. Oco0eHHOCTH
KYJbTHBHPOBAHHUSA KJIETOK )KHBOTHBIX B YCJIOBHSX in vitro

Oco0OeHHOCTH KYNbTUBUPOBAaHUS KJIETOK JKMBOTHBIX B  YCJIOBHUSX in  vitro.
[TpwxnBaeMoCTh KIETOK B KyJbType. KylnbTHBHpOBAaHUE CBEKEBBIIEICHHBIX KIETOK —
IIEPBUYHBIE KYJBTYPBL. CyOKynbTUBHPOBAHHUE. NmmoOunu3anus KIIETOK.

KprnokoHcepBupoBaHue KyJabTypbl — JKMBOTHBIX KJIE€TOK. ['nOpuaombl. MOHOKJIOHAJIbHBIE
aHTHUTENA.
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Pazgen 4. OcHOBBI KYJbLTHBUPOBAHUS KJIETOK MHKPOOPraHu3dMoB. OCHOBHbIE
crnoco0bl  KYJbTHUBHPOBAHMS  KJETOK MHKPOOPraHM3MOB /Jisi  OCYHIECTBJIEHMS
0MOTEeXHOJIOTHYeCKHX NPOLeccoB

OCOOCHHOCTH KYJIbTUBHUPOBAHHS KIETOK MHKPOOPraHuW3MOB  IN Vitro. OcHOBHbIE
CrocoObl KYJIbTUBHUPOBAHUS MHUKPOOPTaHM3MOB [UIsl OCYIIECTBICHHUS OHOTEXHOJIOTHMUYECKUX
npotieccoB. [IuTtaTenbHbie cpeapl A KyJIbTUBUPOBaHUSA. Da3bl pocTa U Pa3MHOXKEHUS KIETOK
MUKpPOOPTraHU3MOB IIPU OMOTEXHOJIOTUYECKOM ITPOU3BOJICTBE 1I€JIEBOTO MPOAYKTA.

Pa3znen S. [lppuMeHeHue MeTOI0B KJIETOYHOI OMOTEXHOJOTHM B 00JIACTAX HAYKH U
oTpacjsX Npou3BO/ICTBA

Metoabl in VItr0 B celieKIMH, PACTCHUEBOJCTBE, XKMBOTHOBOJCTBE, BETCPUHAPHHU,
MUKpOOHOJIOTUH, OHWOKOHBEpCHUHU, TepepadoTKe M  XPAaHEHHWU  CEeIbCKOXO3SHCTBEHHOM.
npoaykiun. buodezonacHocTs mpy MpoBeIeHUH PadoT MO KIETOYHON OMOTEXHOIOTHH.

5. O0pa3oBaTe/ibHbIC TEXHOJIOTHH

Bun yueGHOI paboThI O06pa3zoBarenbHbIE TEXHOJIOTHH

Jlekun CHaﬁHOBBIe MMPC3CHTAUM. BJICKTpOHHBIe MaTCpHaJlbl.

IIpakTHueckue 3aHATHS OOcyxzieHrne M aHalIMu3 IMPEAoKEHHBIX BOIPOCOB HA
ayJAUTOPHBIX 3aHATUAX, WHIAUBUAYAJIbHBIE JOKJIAJbI,

COOOIIEHUSI, TECTUPOBAHKE, COOECETOBAHMS.

CamocrosTenbHas pa60Ta 3aIJ_[I/ITa n IMPE3CHTAI A PE3yIbTAaTOB

CaMOCTOSATCJIbHOI'O UCCIICAOBAHMUA Ha 3aHATHAX

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

No Kon O11€HOYHOE CPEJICTBO
KonTponupyemble pa3ieinsl (TeMbl) .

/1 - KOHTPOJIMPYEMOHN | HAMMEHOBaHUE KOJI-
JUCIUILTAHBI

KOMIIETEHITNH BO

1 Beenenue B guctumuny. 3anauu, | [IK-1; [1IK-2; T1IK- TectoBbie 3ananus 20
00bekTBl W MeTonbl KieTouHoi | 4; I1K-5; ITK-6 Tembl peepaTon 2
OMOTEXHOJIOTHH Bonpocer sx3amena | 3

2 KyneTuBupoBanue knertok, Tkanei | [IK-1; I[1K-2; I1K- TectoBbie 3ananus 20
" MPOTOIJIACTOB pacrenuid. | 4; I1IK-5; I[TK-6 Tembl pepepaToB 8
CycrnieH3uoHHbIE KYJIbTYpBHI. Bomnpocsl sk3amena | 16
KynpTypa OJMHOYHBIX  KJIETOK.
TOTUTIOTEHTHOCTH

3 OcHoBBI kynbruBupoBanus | [1K-1; [IK-2; TIK- TecroBsie 3ananus 20
KHUBOTHBIX KJIETOK M  TKaHei. | 4; [IK-5; [IK-6 Tembl pedepaToB 5
Oco0eHHOCTH  KYJbTUBUPOBAHUS Bormpocsl sk3amena | 4
KJIETOK JKUBOTHBIX B YCIOBHUSX in
vitro

4 OcHosbl kynbruBUpoBanus kietok | IIK-1; IIK-2; I[IK- TectoBsle 3ananus 20
MHKPOOPTaHU3MOB. OcHoBasbie | 4; T[TIK-5; TTK-6 Tembl pepepaToB 6
CHOCOOBI KYJbTUBHPOBAHUS Bomnpocel sk3amena | 3
KJIETOK MHKPOOPTaHU3MOB  JIJIst
OCYUIECTBJICHUS
OMOTEXHOJIOTHYECKUX MPOIIECCOB

5 [Ipumenenune meromoB kierounoit | [IK-1; IIK-2; I1IK- TectoBbie 3ananus 20
onorexHonoruu B obnactax Hayku | 4; [TK-5; I[TK-6 Tembr pepepaTon 5
Y OTPacIIIX MPOU3BOJCTBA Bomnpocel sk3amena | 4
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10.

11.

12.

13.

14.

15.

16.

17.

18.

6.2. Ilepeyenb BONPOCOB /1JI51 IK3aMeHAa
Ouznyeckass KapTUHAa  MHUpPA,  [POCTPAHCTBEHHO-BPEMEHHBIE  3aKOHOMEPHOCTH.
CoBpeMeHHbIE NPEJICTaBICHUS] CTPOCHMM BEILECTBA JJI IOHUMAaHHUS OKpY)KAIOLIETo
mupa u siaeanii npupossl (ITK-1; ITK-2; ITIK-4; I1K-5; TTK-6)
buorexnonorunueckue nporeccol. Knerounas 6uorexHosorus (MHKEHEPHs) — COCTaBHAs
yacth coBpemenHoi onorexuoaorun. (ITK-1; ITK-2; TTK-4; TTIK-5; TTK-6)
Knerounass GMOTEeXHONOTHSI KaK HayKa M OTpacib npousBoacTBa.llpenmer u oObeKTHI
KJIeTouHOM nmkeHepun. CyIIHOCTh | 3a1aun KiaeTounoi ouorexunomorun. (IIK-1; IK-2;
[1K-4; I1K-5; I1K-6)
KynbTHBHpOBaHNE U30JMPOBAHHBIX KJIETOK, TKAHEH M MPOTOILIACTOB IN VItro - OCHOBHOM
METOJ KJIETOYHOU OMOTeXHOJIOruu. Posb KyabTyphl H30JIMPOBAHHBIX KJIETOK U TKaHEH B
ouorexnonorun. (ITK-1; IIK-2; [IK-4; I1K-5; I1K-6)
VcinoBus KyJbTUBUPOBAHUS KJIETOK, TKAHEHM M MPOTOIUIACTOB. MICTOYHMKM MOJy4EeHUS
skcrutanToB. (ITK-1; TIK-2; TIK-4; TIK-5; TTK-6)
[TuTarenbHbIC cpelibl ¥ OCHOBHBIC MPUHIUIIBI UX coctaBienus. ([TK-1; ITK-2; [TIK-4; TIK-
5; TIK-6)
Kannycnas kierka kak OCHOBHOM OOBEKT HCCIEAOBAHHHN KJIETOYHOM OMOTEXHOJIOTHHU.
DU3HOIOTHYECKHE U CTPYKTYPHBIE 0COOeHHOCTH KautycHbIX kietok. (ITK-1; ITK-2; ITK-
4; TIK-5; TIK-6)
Mopdonoruueckre TUIBI KyIbTUBUPYEeMbIX KeTok. [{utonuddepennmanms KaiTyCHbIX
kyabTyp. (ITK-1; [TIK-2; T1K-4; I[1K-5; T1K-6)
Knerounsnii nukn. IlOHATHS MHUTOTHMYECKOTO W KIEeTOYHOro mukia. OcoOeHHocTH
HOKOSIIIUXCS M CTapEIOIUX KIeToK. CTapeHue KICTOK B CBSI3U CO CTAPEHUEM KYJIBTYp N
vitro. (ITK-1; TIK-2; TTK-4; TIK-5; TTK-6)
KieTounplii MK ¥ KpUBBIE POCTa KJIETOUHBIX KyJIbTyp. OCOOEHHOCTH KJIETOYHOIO
mukIia kaurycHbiX kiaetok. (ITK-1; ITK-2; TIK-4; TTK-5; TTK-6)
Kamnycuas tkanb. Criennduka kawtycnoit tkanu. (ITK-1; TTK-2; [TIK-4; TT1K-5; T1K-6)
HenuddepenupoBka Kak o00s3aTeIbHOE YCIOBHE IMEpexoAa CHElUaIN3UpPOBAHHON
KJIETKH K JEJNeHUI0 U  00pa30oBaHMI0O TKAaHU. ['OpMOHBL, HHAYLHUPYIOLIME
neandbepeHPOBKY U iepexo KieTok k aeienuto. (ITK-1; ITK-2; ITK-4; [TK-5; TTK-6)
['eHeTnveckass HEOAHOPOJHOCTh KAJUTYCHBIX KIETOK, KYJIbTHBHPYEMBIX  IN  VItro.
CroHTaHHBIE MYTAllMH, COMAKJIOHAIbHbIE BapHalliK KJIETOK KaurycHou Tkanu. (ITK-1;
[TK-2; ITK-4; T1K-5; ITK-6)
CriocoObl KyJIBTUBUPOBAHUS KaJUTYCHBIX TKaHeW. [lepecaaka KamlycHOW TKaHM Ha
cBexyro nutatensHyto cpeay. (ITK-1; TIK-2; [TIK-4; TIK-5; I1K-6)
SIBneHue «IpUBbIKAHUSA», HAOIIOAAEMOE TIPU JJIUTEIBHOM KYJIbTUBUPOBAHUN KAJUTYCHOM
TkaHu. CHUKEHHE WM yTpaTa CIIOCOOHOCTH K pereHepaluu «y MPUBBIKIINX» TKaHEH.
CXO/ICTBO ¥ pa3nuuMsi KaLTyCHBIX, OIyX0JeBbIX W HOpManbHbIX KieTok. (ITK-1; TTK-2;
[TK-4; T1K-5; ITK-6)
CycneH3uoHHbIE KYJIbTYpBl, UX MOJTY4YE€HNE, BBIPAIIMBAHHE U OCHOBHBIE XapaKTEPUCTHKU.
Hcnonb3oBaHue CYCHEH3MOHHBIX KYJIbTYp [UIsl TIOJYYEHHsS] BEIIECTB BTOPUYHOTO
cunresa. (IK-1; [K-2; [IK-4; I1K-5; [T1K-6)
Kynbrypa omuHOuHBIX KieTOK. CmocoObl, oOyierdaromiue TMONy4YeHUs KOJIOHHH U3
OJIMHOYHBIX KJIETOK: METOJ IJIEUTHHTa, KOHAULNOHUPOBAaHHBIE CPEbl, KOPMSIIUNA CIIOH,
KyJnbTypa — HaHbkH, MUKpokaruid. ([TK-1; ITK-2; I[TK-4; I1K-5; I1K-6)
TOTUNIOTEHTHOCTH PACTUTENBHBIX KJIETOK, ee mpupoja. Bropuunas nuddepenmpoBka u
MopdoreHes B KyJIbType KiI€TOK. Turmbl BTOpUYHON IU(QPEepeHIMPOBKHU: TUCTOTECHE3,
smbpuorenes, opranorenes. (ITK-1; ITK-2; [TIK-4; T1K-5; I1K-6)
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19. Tuner  mopdoreneza: opraHoreHe3 (KOpHEBOH, cTeOJeBOM, (JIOpalIbHBIM) W

coMaTnueckuii smOpuorene3. Muaykuus MopgoreHesa ¢ MOMOIIBIO (UTOTOPMOHOB U
¢usnueckux ¢paxropos. (ITK-1; TIK-2; ITK-4; TIK-5; TTK-6)

20. OcoOeHHOCTH ~ KYJIbTUBUPOBAHHUS KIETOK JKMBOTHBIX B  YCIOBHUSX in  vitro.
[MpmwxuBaeMocTs KaeToK B Kyibrype. (ITIK-1; ITK-2; [TIK-4; I1K-5; I1K-6)
21. KyJIbTHBHPOBAaHUE  CBEXKCBBIACICHHBIX  KICTOK  —  [EPBHYHBIC  KYJIBTYPBL

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

22. UmmoOunm3anus kietok. KprokoHcepBUpoOBaHUE KYIbTypbl KHUBOTHBIX KieTok. (ITK-1;
[1K-2; TIK-4; T1K-5; TIK-6)

23. T'ubpunomel. Monoknonansubie antutena. ([IK-1; ITK-2; ITK-4; I1K-5; ITK-6)

24. OcoOCHHOCTH KYJIbTUBHPOBAHHS KJIETOK MHKPOOPraHu3MoB  iN Vitro. OcCHOBHbIC
CHOCOOBI KYJIbTUBUPOBAHHS MHUKPOOPTaHU3MOB JUIs OCYIIECTBIICHUS
ounotexnoaornueckux mpomeccos. (ITK-1; TIK-2; TTK-4; TIK-5; TIK-6)

25. [MutarenpHble cpeibl VIS KyJIbTHBUPOBaHUST MHKpoopranumos in vitro. (ITK-1; TIK-2;
[1K-4; TIK-5; TIK-6)

26. da3zpl pocTa W Pa3MHOKEHHUS KIETOK MHUKPOOPIaHWU3MOB IPH OHOTEXHOJOTHYECKOM
npowusBocTie Henesoro npoaykra. (ITK-1; IMK-2; TIK-4; T1K-5; T1K-6)

27. MeTtoapl KJIETOYHOM OHOTEXHOJIOTUH B cenekuuu, pacteaueBoactse. (ITK-1; ITK-2; TTK-
4; TIK-5; TIK-6)

28. MeTo/pl KJIETOYHON OMOTEXHOJIOTUU B )KUBOTHOBOJICTBE, BETCPHUHAPHH.

29. MeToapl KJIETOYHON OMOTEXHOJIOTHH B MUKPOOHUOJIOTHH, OMOKOHBEPCHUH, TIEpEPaOOTKE U
XPaHEHHHU CEIIbCKOXO03SHCTBEHHOU IPOTYKIUH.

30. bruo6e30macHOCTh P MPOBEACHUH PAOOT IO KICTOYHONW OMOTEXHOJIOTHH.

6.3. llIka/1a OLIECHOYHBIX CPEACTB

O1eHKa 3HaHUH, Kputepuu onenuBanust O1eHOYHBIE
YMEHUH, HaBBIKOB cpeacTaa
(xou1. 6GayToB)
[IponBuHyTHIN 3Haer: TecToBple
(75 -100 6an0B) | - MPOrpaMMHBIN MaTepHal ¥ HOBAIMH JICKIIMOHHOTO | 3amanust (31-40)
«OTJINYHO» Kypca [0 CpaBHEHUIO ¢ y4eOHOIl TuTepaTypoii; Pedepar (9-10)

-OCHOBHYIO JIUTEPATYpPy U 3HAKOM C JOIOJHUTEIBHO
PEKOMEHI0BAaHHOM JIUTEPATYPOU;

-OCHOBHBIE TEPMHHBI U MOHATUS JUCLUIIIINHBL,
Ymeer:

BBITIOJIHATH IPENYCMOTPEHHBIE MIPOrPaMMOi
3aaHUS;
Bnaneer:

- KOHHGHTy&HBHO-HOHﬂTHﬁHHM annapaTOM,

HAYYHBIM SI3bIKOM U TepMHHOHOFHeﬁ.

Bormpocsr JUIs
sk3amena (35-50)
0aioB

bazoserit (50 -74
Oamna) —
«XOpOLLIO»

3HaerT:

- XOpo1110 3HAaeT NPOrpaMMHBIN MaTepuasl U HOBALlUU
JEKIMOHHOTO Kypca II0 CpaBHEHHMIO C Y4eOHOH
JUTEPATYypOU; OCHOBHYIO JIMTEPATYPY U 3HAKOM C
JIOTIOJIHUTEIIbHO PEKOMEHJIOBAHHON JINTEPATypOH;
OCHOBHBIE TEPMUHBI U MIOHATHS JUCLUILIAHBL;
Ymeer:

-XOpOILIO  yYMEET BBINOJHATL IPELYCMOTPEHHBIE
IpOrpamMMoOi 3a1aHus;
Biageer:

TecroBbie
3aganus (21-30)
Pedepar (7-10)
Bormpocst JUIS
sKk3ameHa (22-34)
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- KOHLENTYaIbHO-MOHATHIHHBIM anmnapaTom,

HAYYHBIM SI3IKOM U TEPMUHOJIOTHEH.
[Toporosbiii 3Haer: TectoBbie
(35 - 49 GamnoB) | -  (dparMeHTapHBIC,  OBEPXHOCTHbIC  3HaHus | 3amanus (11-20)
— BOXHCHIIIMX pa3/ielioB mporpaMmbl U conepxanus | Pedepar (5-8)
«YIOBIIETBOPUTEI | JIGKIIMOHHOTO Kypca (PU3HMOJIOTHMH pacTeHul, 1ioxo | Bompocsr ISt
bHO» 3HAaeT OCHOBHYIO JIMTEpPATypy M IUIOXO 3HAKOM C | sk3amena (19-21)

JIOTIOJIHUTEIIbHO PEKOMEHJIOBAHHON JIMTEPATypOu;

3aTPYJHEHHS] ¢ OCHOBHBIMH OCHOBHbBIE TEPMHUHAMH U

MOHSITHSIMH JTUCITUTUIAHBI,

VYmeer:

-c1a00  yMeeT  BBIIOJHATH  MPEAYCMOTPEHHBIE

IPOrpaMMOii 3a/1aHuUS;

Bunageer:

- 3aTpylHEHUsT C HCIOJb30BAHHEM HAy4dHO-

MOHSITHIHOTO anmnapara U TEPMUHOJIOTHH Y4eOHOM

JUCITUTUIAHBI.
Huzkuii 3Haer: TecroBbie
(TOTTIOPOTOBBIA) HEe3HaHWe, KO0 OTPBIBOYHOE mpenacTaBieHue o6 | 3amanwus (0-10)
(komrmieTeHIIUS HE | y4eOHO-TIPOrpaMMHOM MaTepuale; Pedepat(0-6)
chopmupoBana) | Ymeer: Bompocsr VIS
(menee 35|- He yMmeeT BBINOJHATH HpeaycMoTpeHHbIe | sk3amena (0-18)
0aJIOB) —  «HE | MPOrpaMMOM 3aJIaHHUs;
ynoBieTBopuTens | Brnageer:
HOY» - He BiaJeeT  KOHUENTYalIbHO-TIOHSITHHHBIM

anmnaparoM, HayYHBIM SI3BIKOM U TEPMUHOJIOTHEH.

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIUOHHOE OOecniedeHne JUCHIUILTUHbI
(Mmoayus) «Kiierounast OMOTEXHOJIOT U

7.1. OcHoBHas yueOHasi JuTepaTrypa:
1. XoBanoBa E.B. YMK no nucnumimne «Kierounas OUOTEXHOJIOTHUS» ISl OOYYArOMIMXCS TI0
HanpasieHuto noarotosku: 19.03.01- buorexnonorus. Muuypunck, 2024 r.
2. CmronsieB, B.II. OcHoBbl OnoTexHosorud. OCHOBBI MPOMBIIIIEHHON OMOTEXHOJIOIUU: ydeOHOe
nocobue. [Dnexktponnslil pecypc] / B.II. CironsieB, E.A. ITnomiko. — Dnekrpon. nan. — CIIO. :
CIIGI'JITY, 2012. — 56 c. — Pexum nocryna: http://e.lanbook.com/book/45316

7.2. lonoJIHUTEIbHASL YUeOHas JIuTepaTypa:
1. Buorexuomoruss Yuebuuk / I'pssueBa T.H., Pyban E.A., TuxonmoB W.B. mox pen.
E.C.Boponwuna.- CII6.: THOP/I, 2008.- 704 c.
2. KanamnukoBa, E. A. KnerouHast WH)KeHepHs paCTECHHI | YIeOHUK M TPAKTHKYM ISl BY30B /
E. A. KanamnukoBa. — 2-e u3n. — MockBa : M3parensctBo IOpaiit, 2021. — 333 c. —
(Beicuree obpazoBanme). — ISBN 978-5-534-11790-5. — Texkcr: anextponssiii / DBC FOpait
[caiiT]. — URL: https://urait.ru/bcode/471541

7.3. MeToauuecKue yYKa3aHUs 10 OCBOCHUIO TUCHMILIUHbBI
1. Xosanosa E.B. Meronnueckue ykazanus 1Mo AUCHUIUTHHE «KiteTouHass OMOTEXHOIOTHSY JJIS
oOydJaromuxcsi Mo TmporpamMme OakajgaBpuaTa OYHOM, 3a0YHONW W JUCTAHIIMOHHOW (OPMBI
oOydenus o Hampasienuto: 19.03.01- buorexnonorus. Muuypunck, 2024
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2.  Xosanosa E.B. YMK]I no qucriunune «Knetrounas OMOTEXHOIOTHS» IJIs1 00yJarOmuXCst
no HanpasieHuto noarotosku: 19.03.01- buorexnonorus. Muuypunck, 2024 r.

7.4. UndopmanuoHHbie U HMPPoBbIe TEXHOJIOTHH (IPOrPAMMHOE
ob0ecnevenne, COBpeMeHHbIe MPodecCHOHAIbHBIEC 0a3bI JAHHBIX U

HHGpoOpMaLIMOHHBbIE CIPABOYHBIE CHCTEMbI)

VYueOHast aucoUIUIMHA (MOJYNb) MPEIyCMAaTpPUBAaeT OCBOCHHE WH(POPMAIMOHHBIX U
U(POBBIX TEXHONOTUH. Peanu3aryst nndpoBbIX TEXHOJIOTHIA B 00pa30BaTeIbHOM MPOCTPAHCTBE
SBISIETCSL OJHOM M3 BaKHEWIIMX wenedl oOpa3oBaHMs, ArONIEH BO3MOXKHOCTH Pa3BHBATh
KOHKYPEHTOCIIOCOOHBIE KauecTBa OOYYaIOUIMXCS Kak OyAYIIMX BBICOKOKBAIM(HUIIMPOBAHHBIX
CTICIIUAJIICTOB.

[{udpoBbie TEXHOJIOTUU MPEAYCMATPUBAIOT PAa3BUTHE HABBHIKOB 3()()HEKTUBHOTO peuIeHHUs
33124  POQECCHOHATBHOTO, COLHMAIBHOTO, JUYHOCTHOTO XapaKTepa C HCIOJIB30BaHUEM
Pa3IMYHBIX BHUJOB KOMMYHHUKAIIMOHHBIX TeXHOJNIOTHUH. OcBoeHHE HUPPOBBIX TEXHOJIOTUH B
paMKax JaHHOM JMCHMIUIMHBI (MOAYJNIS) OPHEHTHPOBAHO HA CIOCOOHOCTH 0€30macHO H
Ha/JIOKAIIUM  00pa3oM TMOJy4aTh JOCTYH, YIPaBIsATh, WHTETPHUPOBATh, OOMEHUBATHCA,
OLICHMBAaTh W CO34aBaTh HHPOPMAIMIO C MOMOLIBI0O HU(PPOBBIX YCTPOHCTB M CETEBBIX
TexHosoruii. dopmMupoBaHrue MUPPOBOKH KOMIIETEHTHOCTH MpEIroiaraeT padoTy ¢ JaHHBIMH,
BJIaZICHUE WHCTPYMEHTAMU JIJIsi KOMMYHUKAIIHH.

7.4.1. DJIeKTPOHHO-0MOJIMOTEYHASI CHCTEMbI M 0a3bI JAHHBIX

1. OO0 «OBC JIAHb» (https://e.lanbook.ru/) (zorosop Ha oka3zanue ycayr ot 03.04.2024
Ne 6/u (CeteBast 25ieKTpOHHASI OMOIMOTEKA)

2. baza manHbIX 3eKTpoHHBIX HH(popMannoHHbIX pecypcoB ®I'BHY ITHCXb (moroop
no 00eCHeueHHnI0 JIOCTyNa K 3JIEKTPOHHBIM WHpopMmanuoHHbIM pecypcam PI'BHY IHTHCXb
yepes Tepmunan yaanennoro poctyna (TY ®I'BHY LTHCXB) ot 09.04.2024 Ne 05-YT/2024)

3.OnexTponHas 6ubnmnoreynas cuctema «HanmonanbHbIN 1H(POBOI pecypc «PyKoHT»:
Kosekinu «ba3zoseiii Mmaccu» u «Konoc-c. Cenbckoe xo3siictoy (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIIYT 0 MPEOCTaBICHHIO JoCcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «AnektponHOe H3aTenbcTBo FOPAWTY (https://urait.ru/) (ToroBop Ha okasaHHe
YCIYT 1O TPENOCTaBICHUIO JocTyna K oOpasoBarenbHoi minatrdopme OO0 «IaeKTpoHHOE
u3atenbctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnexktpoHHO-OnMOMMOTeuHas cucrema «BepHamckuii»  (https://vernadsky-lib.ru)
(moroBop Ha 6e3BO3ME3THOE UCTIONIb30BaHKe Mpou3BeaeHuil oT 26.03.2020 Ne 14/20/25)

6. baza manabix HOB «HanumonanbHas snextpoHHas OuOimoreka» (https://rusneb.ru/)
(torosop o noakmoueHun k HOb u npenocraBnenun nocryna k oosekram HOb ot 02.02.2024
Ne 101/HDB/4712-m)

7. CornamieHue 0 COTPYAHHUYECTBE MO OKa3aHUIO OHOIMOTEYHO-MH(POPMAIIMOHHBIX WU
COLIMOKYJIBTYPHBIX YCIYT IIOJIb30BATENsIM YHHBEPCHTETa W3 YHWCIIAa WHBAIHMIOB 1O 3PEHHUIO,
Ca0OBUASIINX, UHBATUIOB IPYTHX KaTerOpUl C OTpaHMYEHHBIM JOCTYIIOM K WH(pOpMAaIuHy,
JUI, UMEIOUIUX TPYAHOCTH ¢ ureHueMm IuiockonedatHoro Tekcra TOI'BYK «TambGoBckas
obnacTHas YHHUBEpcaabHas Hay4yHas oubaroTeka UM. A.C. [Tymkuna»
(https://www.tambovlib.ru) (cornamrenue o cotpyaaudectse oT 16.09.2021 Ne 6/1)

7.4.2. UudopmManmoHHbIe CIPABOYHbIE CUCTEMBI
1. CnpaBounas npaBoBas cucteMa Koncynbrantllimtoc (10roBop MOCTaBKH, aganTalliid |
COIPOBOXKIeHUA K3eMIuIsApoB cucteM Koncynprantllmtoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DnexTpoHHBIM mnepuoanueckuil cnpaBoyHuK «Cucrema I'APAHT» (moroBop Ha
YCIYTH 10 conpoBoxIeHu0 oT 28.02.2025 Ne 194-01/2025).
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7.4.3. CoBpemeHHbIe MPOdeCCHOHATIbHbIE 0a3bl JaHHBIX

1. ba3za paHHBIX HOPMATHBHO-TIPABOBBIX aKTOB HH(POPMAIIMOHHO-00pa30BaTEILHOMN
nporpammel «Pocmeron» (morosop ot 05.09.2024 Ne 512/2024)

2. basza pmannbix Hayunoit snmektponHo#t 6ubamoreku eLIBRARY.RU — poccuiickuit
WH(OPMAIIMOHHO-aHAIMTUYCCKUI TIOPTAl B OO0JIACTH HAYKW, TEXHOJOTWUH, MEAWIMHBI U
obpasoBanus - https://elibrary.ru/

3. Ioptain oTKpbITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpeiTeie naHHble DenepanbHON CIIY)KOBl TOCYIapCTBEHHOW CTaTHUCTHKUA -
https://rosstat.gov.ru/opendata

7.4.4. J/InieH3MO0HHOE ¥ CBOOOIHO PACIPOCTPAHsIeMOe IPOrPAMMHOE
o0ecrneyeHune, B TOM YHUCJIE 0T€4eCTBEHHOT0 MPOM3BOACTBA

Haumenosanue PazpaboTunx HoctynHocTts Ccrinka Ha Enunstit PexBuzutel
1o (MMIICH3UOHHOE, | PEeecTp POCCHUCKHX MOATBEPIKTAFOLIETO
(mpaBooGnaare CBOOOIHO nporpamm st 9BM JIOKyMeHTa (1Ipu
JIb) pacnpoctpanseM | u B/l (mpu Hanuuum) HaJTMYUN)
oe)
Microsoft Windows, Microsoft JInnes3nonHoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JIecTBHs: OECCPOUHO
AHTHBUpYCHOE AO Jluniensuonnoe | https://reestr.digital.g | Cy6nunensuonubiit
POrpaMMHOE «Jlaboparopwust ov.ru/reestr/366574/? norosop ¢ 000
obecrieueHne Kacnepckoro» sphrase_id=415165 «Codreke» ot
KasperskyEndpointSe (Poccust) 09.12.2024 Ne 6/H,
curity s OusHeca CPOK JICUCTBUS: C
09.12.2024 mo
09.12.2025
MoitO¢pucCranmapta | OOO «Hosble Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
Bl - o6auHbIe ov.ru/reestr/301631/? «PyGuKon»
OducHslit makeT TEXHOJIOTHI sphrase_id=2698444 ot 24.04.2019 Ne
JUIs1 paboTHI ¢ (Poccus) 03641000008190000
JOKyMEHTaMHU 12
Y TIOYTOM CpOK JEHCTBHUS:
(myoffice.ru) 6eccpovHO
OducHbli maker AO «P7» Jluuensnonnoe | https://reestr.digital.g Konrpakt ¢ OO0
«P7-Oducy ov.ru/reestr/306668/? «Codrekc»
(meckTormHasi BEpCHsi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK JEHCTBHUS:
OGeccpodHo
OmnepanroHHas OO0O "Bazaner | JIunnensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
cucreMa «AJIbT cBoboIHOE ov.ru/reestr/303262/? «Corexcy
O6pazoBanue» MIPOTrpaMMHOE sphrase_id=4435015 ot1 24.10.2023 Ne
obecrieueHne" 03641000008230000
07
CpOK JIeHCTBHUS:
OeccpodHo
IMporpammHas AO JIunensnonnoe | https://reestr.digital.g JIuueH3MOHHBIN
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«Antunnaruat BY3»
(https://docs.antiplagia

cucTeEMA I «AHTHILIATHAT ov.ru/reestr/303350/? noroeop ¢ AO

00OHapyKeHUst (Poccus) sphrase_id=2698186 «AHTHILIATHATY» OT
TEKCTOBBIX 23.05.2024 Ne 8151,
3aMMCTBOBAHUN B CPOK JIEUCTBHUSL: C
Y4eOHBIX U HAyIHBIX 23.05.2024 no
pabotax 22.05.2025

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

7.4.5. Pecypcbl nHOPMAITMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « AHTEepHET»

1.
2.
3.

N~ wWNE

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

Pexum nocryna:.garant.ru - cnpaBouno-npasosas cucrtema «['APAHT»

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

7.4.6. llndpoBbie MHCTPYMEHTHI, IPUMEHsIEMbIe B 00pa30BaTeJILHOM

npouecce
LMS-mardopma Moodle
Bupryanpnas nocka Mupo: miro.com
Bupryansnas nocka SBoardhttps://sboard.online
Buptyanenas nocka Padlet: https://ru.padlet.com
O6umaunbie cepsuchl: Annekc.luck, O6nako Mail.ru
Cepsucsl onpocos: Suaexkc ®opmbl, MyQuiz
Cepsucel Buaeocss3u: Suaekc teixemoct, Webinar.ru
CepBuc coOBMeCTHOM paboThl Haj mpoektamu Juid Hebompmmx rpymnn  Trello
http://www.trello.com

7.4.7. llndpoBbie TEXHOJOTHH, IPUMEHsIEMbIe NIPH U3YYEHHUHU JUCHHUILIHHbBI

Ne | [udpoBbie TEXHOIOTUU Bunsl yueOHoI paboThI, dopMmupyemsie
BBITIOJIHSIEMbIE C IPUMEHEHUEM KOMIIETEHIIUU
1M(POBOH TEXHOJIOTHH
1. | O6maunsie TexHojgorun | Jlekimm IIK-1; IIK-2; ITK-4; TIK-
CamocrosTenbHas padora 5; [IK-6
2. | Bonpine naHubie Jlexknuu IIK-1; IIK-2; TIK-4; TIK-
CamocrosTenbHas pabora 5; I1IK-6

8. MaTepHaJIbHO-TEXHHYECKOE o0ecnevyeHne U CIUNINHBI

VYuebnas aynutopus | 1. XKamo3u ropusoHTanbHble Ha Tpu okHa | 1. Microsoft Windows 7

TSt

npoBejeHus | (MHB. Ne 2101065486) | (niuuensust ot 31.12.2013

3aHATAN 2. UarepaktuBHas gocka (mHB. Ne | No 49413124, GeccpouHo).
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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/
http://www.garant.ru/

JEKIIMOHHOTO THUIIA
(r. MuuypuHCK, yi.
HHuTepHannoanibHa
s, 1. 101, 2/32)

2101040205)

3. CucrteMHBbIli KOMIUIEKT: mpoueccop Intel
Original LGA 1150, Bentriisatop Deepcool
THETA 21, marepunckas miata ASUS
H81M-K<S-1150 iH, nmamate DDR3 4 Gd,
xkectkuit auck 500 Gb, xopmyc MAXcase
H4403, 6mox murtanus Aerocool 350W (
WHB. Ne 21013400740)
4. Tlpoextop Viewsonic PJD6243 DLP

3200 lumens XGA 3000:1 HDMI 3D
5. Ha6ops1 JEMOHCTPAIIMOHHOTO
obopymoBaHuss W y4eOHO-HATJSAHBIX
OCOOHIA.

2. Microsoft Office 2010
(nmuuensuss ot 04.06.2015
No 65291658, 6eccpouHo).

VYyeOHast ayauTopust
TUIS MIPOBEICHUS
3aHATHI
CEMHUHApPCKOT0
TUTIA, TPYIIOBBIX H
WHIUBUIYaIbHBIX
KOHCYJIbTALINH,
TEKYIIET0 KOHTPOJIS
U IPOMEKYTOYHOMN
aTTecTaluu
(YueOnas
nabopaTopus
busnomorUN
pacTeHui)

(r. MuuypuHCK,
y4Xxo03 «Poay,
9/27)

1. Ilnardopma UP-12 BioSan nns meiikepa,
yHHUBEpcaiabHas Mg KojO, OBITOJNOK |
cTakaHoB, 265°185mm nns mieikepoB OS-
12, PSU-10i, ES-20 (uuB.Ne21013600789)
2. doromerp K®K-3-01-"30M3"
dorornekrpuyeckuit (MHB.Ne21013600788)
3. Ileiikep PSU-10i BioSan, opOutanbsHbIit
(50-450 06/MuH, opOuTaAIBHBIN, 10 3KT) O3
1aT(hOPMBI (1uB.Ne21013600790)
4. Wetikep S-3 uudponoit (ard. 168168
00/mMuH, amrumtyna 20MM, OpOWTAIBHEIH,
10-250 o6/muH) (maB.N21013600783)
5. Jlocka knaccHas (uHB.Ne41013602281)
6. Kpecno opucnoe AV 204 PL MK Tkanb

(maB.Ne41013602311)
7.Mukpockon MeauIuHCKui buomen 2
(maB.Ne41013401728, 41013401727,

41013401726, 41013401725, 41013401724,
41013401723, 41013401722, 41013401721,
41013401720, 41013401719, 41013401718,
41013401717, 41013401716, 41013401715,
41013401714)

8. Hacrennniii »3kxpan Lumien Master
Picture 220-220 cm (uuB.Ne41013401710)

9. [IpoexTtop NEC M361X
(uuB.Ne41013401707)
10. Cucremusbiii  komruiekt: IIpormeccop

Intel Original LGA 1155, Bentuisrop,
MaTepUHCKas IiaTta, NaMsiTh, JYKECTKUH
JIUCK, BHUJEOKapTa, MOHHUTOP, YCTPOICTBO
YTEHUS KapT TaMsATH, MPHUBOMA, KOPITYC,
KJIaBuarypa, Mbimb (nHB.Ne41013401700)
11. Cron nabGopaTOpHBIA XUMHYECKHUH
(1200°600°750)  crosenIH. TUIACTHK/KapKac
an.mpoduieb (maB.Ne41013602349,
41013602348, 41013602347, 41013602346,
41013602345, 41013602344, 41013602343,
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41013602342, 41013602341, 41013602340,
41013602339, 41013602338,
41013602337)

12. Ixad nans xpaHenus gabopaTOpHOM
MTOCY/TbI (800745071950) TTOJIKH
IUTACTHK/KapKac alL.npopmib C 3aMKOM
(naB.Ne41013602358)

13. Ucnapurens MP-1M3 poTanrioHHBbIH
(naB.Ne21013600785)

VYyeOHast ayauTopust

JUTS
CaMOCTOSATEIIbHOMU
paboThI (r.
MuuypuHCK, yiL
WNHTepHanuoHanbHa
g, goM Ne 101,
3/2396)

1. Jlocka kmaccHas (mHB. Ne 2101063508)
2. Xamozm (maB. Ne 2101062717)
3. XKamoszu (uaB. Ne 2101062716)
4. Kommbrorep Celeron E3500, mar. mara
ASUS, omnep.nmamsats 2048Mb, MoHHTOp

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

6. Mono6nok iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web
/ xnaBmarypa,  MbImb  (uHB. N
21013400521, 21013400520)
7. Komnwrorep Dual Core E 6500 (wmB.No
1101047186)

8. Kommbrorep TophHago Cope-2 (uHB.Ne
1101045116, 1101045118, 1101045117)
9. Okpan Ha mratuBe (MHB.Ne 1101047182)
KommbproTepHass TEXHHKa MOIKIOYEHA K
cetn «MHTEepHET» M o0ecreueHa T0CTyIIOM
B OMOC yHuBepcurera.

1. Microsoft Windows

XP,7 (MeH3us oT
31.12.2013 Neo 49413124,
0eccpovHO).

2. Microsoft Office 2003,
2010 (MeH3us oT
04.06.2015 Ne 65291658,
0ecCcpovHO).

3. AutoCAD Design Suite
Ultimate (moroBop oT
17.04.2015 Ne
110000940282);

4. nanoCAD (Bepcus 5.1
JIOKaJIbHAasl,
obOpazoBarenbHast
JIMIIEH3US, CEepUIHBIN
HOMED NC50B-270716
JUIEH3US  JeHCTBUTEIbHA
OeccpouHo, OecriaTHast).
5. IIporpammHBIit
KOMILIEKC «ACT-Tect
Plusy» (JTMIIEH3NOHHBIH
noroBop ot 18.10.2016 Ne
JI-21/16).

6. c
Professional
Windows
3aBEJICHUI
(JIMIIEH3UOHHBIA  J10TOBOP
ot 18.12.2015 Ne123/2015-

y)

MaplInfo
15.0 s

JUIsT y4eOHBIX

Pabouvas nmporpamma qucuuiuinHbl «KietouHas OMOTEXHOJIOTUS» COCTABIEHA B COOTBETCTBUH
¢ tpeboBanusimu GPI'OC BO no nanpasnenuto noaroroBku 19.03.01 buorexnonorus, (ypoBeHb
Gakanaspuara), yTBEP>KICHHOTO MTPUKa30M MuHKCTepcTBa 00pa3oBaHus U Hayku PO

Ne 736 ot 10.08.2021.

ABTOp JOLIEHT, KAHAUJAT C.-X. HAYK

Penensenr:

KaHapgaTtr C.-X.

_XosaHoBa E.B.

HayK, JOLEHT Kadeapsl

3emyieyctpoicTBa U kagactpos ['youn A.C.
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Ipoepamma paspabomana 6 coomeemcmsuu ¢ mpebosanusimu ©@I'OC BO

[IporpamMma paccmoTpeHa Ha 3acefaHuM Kadeapbl CaoBOACTBA, OWOTEXHOJIOTHHA H
CEJIEKIIMM CEMEHOBOJCTBA CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp (mpoTokos Ne 9 ot «18» ampens
2022 r.)

[Iporpamma  paccMoTpeHa Ha  3aceJaHMM  y4eOHO-METOJUYECKOM  KOMHCCHHU
[TnomooBomHuoro uHcTUTyTa M. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 8 ot
«18» ampens 2022r.)

[IporpamMma yTBepkaeHa pelieHHeM Y4eOHO-METOJAMYECKOTO COBETa YHUBEPCHUTETa
npotokoi Ne§ ot «21» ampensa 2022 r.

Ipoepamma paspabomana 8 coomeemcmsuu ¢ mpedosanusimu @IOC BO

[IporpamMma paccmoTpeHa Ha 3acefaHuM Kadeapbl caJoBOACTBA, OMOTEXHOJOTHHA H
CEJIEKIIMM CEMEHOBO/JICTBA CEIbCKOXO03AWCTBEHHBIX KyIbTYyp, IpoTokoa NelO ot 13 urons 2023
T.

[Iporpamma paccMoTpeHa Ha 3acelaHuu y4eOHO-METOIUYECKON KOMHCCHU WHCTHTYTA
(dyHIaMEHTaJIbHbIX W NPUKIAJHBIX arpobduorexHoioruii um. U.B. Muuypuna MuuypuHckoro
['AY (npotokon Ne 11 ot 19 utons 2023 r.).

[IporpaMMa yTBepk[eHa Ha 3aceJaHUU Y4eOHO-METOJIUYECKOTO0 COBETAa YHUBEPCHUTETA
(mpotokon Ne 10 ot 22 uronst 2023 1.).

[IporpamMmMa yTBepk/Ie€Ha pelieHHEeM Y4eOHO-METOJAMYECKOTO COBETa YHUBEPCHUTETA
poTokoa Ne ot «20» ampens 2023 r

IIpoepamma paspabomana 6 coomeemcmsuu ¢ mpedosanusimu ©@IOC BO

[Iporpamma paccMoTpeHa Ha 3acenaHuM Kadenpbl CaJ0BOACTBA, OMOTEXHOJIOTUH U
CEJICKIIMHU CEIbCKOXO3SIMCTBEHHBIX KyIbTYp (mpoTtokos Ne 11 ot 03 mas 2024 1.).

[Iporpamma paccMoTpeHa Ha 3acelaHMM Y4eOHO-METOJAMYECKOM KOMHUCCHHM WHCTUTYTA
dbyHIaMeHTalbHBIX U MPUKIAAHBIX arpoOuorexHonoruii um. M.B. Muuypuna MudaypruHCKOTO
I'AY (npotokon Ne 10 ot 20 mast 2024 r).

[Iporpamma yTBepkAe€Ha Ha 3aceJaHUU Y4eOHO-METOJAUYECKOTO COBETa YHUBEPCUTETA
(mporokon Ne 9 ot 23 mast 2024 1.).

Ilpoepamma paspabomana é coomeemcmeuu ¢ mpedosanuamu @IOC BO

IIporpamma paccMOTpeHa Ha 3acefaHuu Kadeapbl CagoBOJICTBA, OMOTEXHOIOTUH U
CEJIEKIINH CEIbCKOXO03AHCTBEHHBIX KyJIbTYp, IpoTokoa Ne 10 ot 08 anpenst 2025 r.

IIporpamma paccMOTpeHa Ha 3acelaHud y4eOHO-METOJIUYECKOH KOMHCCUU HMHCTHUTYTA
(byHAaMEHTAIBHBIX U NPUKIAAHBIX arpobuorexHonoruit um. M.B. Muuypuna MudypruHCKOro
I'AY (npotokon Ne 8 ot 21 anpens 2025 ).

[Tporpamma yTBep>kJieHa Ha 3acelaHHM Y4eOHO-METOAWYECKOrO0 COBETa YHHUBEPCUTETA
(mpotokoin Ne 8 ot 23 anpens 2025 1.).

Opurunan J0KyMeHTa XpaHUTCA Ha Kadeape cagoBoACTBA, OUOTEXHOJIOTUN U
CEJICKIIMH CEIbCKOXO03IMCTBEHHBIX KYIbTYP
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