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1. Iesun ocBOeHUSI JUCHMILIUHBI (MOIYJIf)

Hensamu qucuurumabl «Knetounass 6uorexHosnorus» (GpopMupoBaHUE y OOYyYarOLIUXCS
TEOPETUYECKUX MPEICTABICHUH 00 OCHOBHBIX METOAAaX KICTOYHOH OHMOTEXHOJIOTHH,
MOJICKYJISIPHBIX U TEHETHYECKUX MEXaHM3Max (PYHKIIMOHUPOBAHUS CUCTEM JKU3HEICATETHHOCTH
KJICTKH, JJICMEHTAPHBIX HABBIKOB TIOCTAHOBKMA OHMOJIOTMYECKOTO OSKCIIEPUMEHTa B XOJC
1a00paTOPHBIX 3aHATHUH.
3anaun:- (dopMHpOBaHUE TPEICTABICHUNA OO0 OCHOBHBIX MOJICKYJSPHBIX U T'CHETHUYECKUX
MeXxaHu3Max (QYHKIIMOHUPOBAHHSI CUCTEM JKU3HEICATEIIbHOCTH KIIETKH |

- IaTh TpPENCTaBlIIeHHE 00 OCHOBHBIX METOJAaX, MPUMEHSEMBIX JUIS KYJIbTHBUPOBAaHUS
M30JIMPOBAHHBIX KJIETOK MUKPOOPTaHU3MOB, PACTCHHI U KUBOTHBIX

- Hay4YuTh OOYYAIOIIUXCS aHAJIU3UPOBATh COBPEMEHHBIC JaHHBIE 00 MCIIOJIb30BAHUH
METOJIOB KJIETOYHON OMOTEXHOJIOTHH ISl CO3JJaHUSI OPTaHU3MOB C TIOJIC3HBIMH CBOHCTBAMM.

- ¢hopMHpPOBAaTh  YMEHHE  CaMOCTOSITEIBHO  OCYIIECTBIATH  cOOp,  00OpaboTKy,
MHTEPIIPETAINIO OMOJIOTHYEeCKON MH(OPMALIUY JTsI PEIICHUS] HAyUHBIX U MPAKTUYSCKUX 3a1a4
B 007acTHM KJIETOYHOH OHOTEXHOJOIMH, HEOOXOAUMBIX IS a¢pdexTuBHOM U
I[EJICHANIPABICHHON TPOPECCHOHATBHON JACSITEITLHOCTH.

2. MecTo JUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeibHO MPOrpaMMbI

JlaHHas JUCHMIIMHA COIJIaCHO ~ y4yeOHOMY IUIaHy IO JaHHOMY HAaIpaBJICHHIO
NOArOTOBKU OTHOcuTcs K brnoky l«/lucnumuinbbl (MOAynH)», OJIEKTUBHBIE JAUCLUILIMHBI
b1.B./1B.07.01.

JIns ycmemrHoro OCBOCHHUS JAaHHOTO Kypca HEO0OXOIWMBI 0a30Bble 3HAHUS JIUCITUTIINH:
«O0mas u HeopraHuyeckas XuMmus», «OOmas Ouonorus U MHUKpoOuosorus», «OCHOBBI
OMOXUMHUM». 3HAHUS U HABBIKU, IPUOOPETEHHBIE MTPU U3YUEHUH JUCUMILIUHBI «bHOTEeXHOIO0rUs
OMOJIOTHYECKH AaKTHBHBIX BELIECTB», NOTPEOYIOTCA INPU IMPOXOXKJIECHUHM MPOU3BOJCTBEHHON
IPAKTUKU HAyYHO-UCCIIeJ0BaTeIbCKas padoTa, mpu noaroroske u 3ammure BKP.

3. Ilnmanupyemble pe3yabTaTbl OO0y4YeHHS] 1O JAUCHHUIJIMHE, COOTHECEHHbIE C
IUVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00Pa30BaTEeIbHOM MIPOrPaMMBbI
B pesynbrare wu3ydeHHs AUCHUIUIMHBI OOYYAIOIIMICS JOJIKEH YCBOUTH TPYJIOBBIC
(GbyHKIIMM B COOTBETCTBUU € MpodeccrnoHanbHbIM cTanaapToM 22.004 Crneunanuct B 001IacTu
OMOTEXHOJIOTUH TIPOJYKTOB TUTAHUSA YTBEPKJICH npuKka3oM MMUHHCTEpCTBA Tpyaa H
conuanbHOM 3amuThel PO ot 21 nexabps 2015 roma Ne 1046 H)

O000111eHHBI

¢ Tpyioshie  Tpynossie Bri6pannsie Tpynosble neiictBus (T/)

byHKIIUN byukiun (TD)

(OTD)

Benenne VYnpasnenue KOHTpOJIb TEXHOJOTMYECKMX NAapaMeETPOB M  PEKUMOB
TEXHOJIOTHY | Ka4eCTBOM, NPOU3BOJICTBA  OMOTEXHOJIOTMYECKOM  MPOMYKIMHM  JUIs
€CKOT0o 0€30MacHOCThIO | MUIIEBOM MPOMBIIUIEHHOCTH Ha COOTBETCTBHE TPEOOBAHUAM
nporecca u TEXHOJIOTMYECKON M 3KCILTyaTallMOHHON JOKYMEHTAINH
IIPOU3BOJICT | IPOCIIEKNBaEMO | BHenpeHue cucteM yrpaBieHHs KauecTBOM, 0€30IaCHOCTHIO
Ba CTBIO u IIPOCIIEKNBAEMOCTBIO IIPOU3BOJICTBA
OMOTEXHOJN | MPOMU3BOJICTBA OMOTEXHOJIOTMYECKOM NPOAYKIUH JUIS MULIEBON
OrMYeCKOM | OMOTEXHOJIOTUY | MPOMBILILICHHOCTH B IHENsAX oOecredeHus: TpeOoBaHHi
IPOAYKIMH | €CKOM TEXHUUYECKUX PErJIaMEeHTOB K BHIaM MUIIEBON MPOAYKIIUU

2




i
MUANIEBOU
MPOMBIIILIIE
HHOCTH

OPOAYKLIHUH ISt
MUANIEBOU
MIPOMBIIIUIEHHOC
™ D/02.6

OcBoeHnne JUCUUIUTMHBI (MOYJIS) HampaBieHo Ha GOpMHUPOBaHUE MPO(HEeCCHOHATBHBIX
KOMIIETECHIINH:
IIK-1 CnocobeH BiageTh OCHOBHBIMH METOIAMH,
IIPOBEJICHUS SKCIIEPUMEHTAIbHBIX MCCIEI0BaHUM, 0OpabOTKM M NPEACTaBICHMS IOJYYEHHBIX
pEe3yNbTaTOB B CBOEH IpodeccuoHanbHOM 001acTH;
[1K-2 CnocobeH MpOBOAWTH BXOJHOH M TEXHOJOTMYECKUI KOHTPOJIb KayecTBa CHIPbHS,
noxxy¢paOprKaToB, FTOTOBOM MPOIYKIIMU U OMOTEXHOJIOTMYECKUX MTPOLIECCOB,;

[IK-4 CnocoGeH OCyHIECTBISATh TEXHOJIOTMYECKUN TpOoIece

npueMaMn IUIAHUPOBAHUA H

B COOTBCTCTBUU C

pErJaMeHTOM U HCIOJIb30BaTh COBPEMEHHbBIE TEXHUYECKHUE CPENICTBA AJISi U3MEPEHUS OCHOBHBIX
apaMeTpoB OMOTEXHOJIOTMYECKUX IPOLIECCOB, CBOMCTB ChIPbs U IIPOAYKLIUY;
[TK-5 Crioco6eH k peanu3anuy 1 ynpaBiIeHHI0 OMOTEXHOJOTHUECKUMHU MTPOLIECCAMU;

I1K-6

Crocoben

MPOBOJUTH

0aKTEPHOJIOTHICCKHE,

TOKCHUKOJIOTHUYECKHEC

HCCIICAOBAHUA ITPUPOAHBIX o6pa3u013, TCXHUYCCKUX CPCACTB U TCXHOJIOTHIYCCKUX ITPOUCCCOB
C Y4CTOM 3KOJOIrMYCCKHX IMOCJISACTBUM HX INIPpUMCHCHUA.

Kom n Kpurepuu onieHuBaHmUs pe3yabTaToB 00yUeHUs
HAaNMCHOBAHNUC KOI[ u HU3KUN
YHUBEpCAJILHOU HalMEHOBaHUE | (IOMOPOTOBBIH,
KOMIICTCHIIMH WHIUKaTOpa KOMIIETECHLIUS . .
MTOPOTOBBIN 0a30BbIi .
JIOCTYKEHHUS HE MIPOJABUHY THIN
YHHBEpCAIBHBIX | chopmupoBaHa)
KOMITCTCHITUH
I1K-1 Cnocoben N-1xq — He Bnazeer Cmabo Braxeer CB000OIHO
BIAJETH Bnaneer OCHOBHBIMH BJIAJIEET < ODOLLO BJIaJICCT
OCHOBHBIMU OCHOBHBLIMH METOAAMU U OCHOBHBIMH p OCHOBHBIMH
OCHOBHBIMH
METOJAaMHU, METOAAaMH U preMaMu MeTOAaMH | MCTONAMIL , | MeTomamn - u
nprueMamMu nprueMaMu IUIAHUPOBAHUS | IPUEMaMHU I HefanH nprueMaMu
IJIAHUPOBAHUSA M | TUTAHUPOBAHUS | DKCIEPUMEHTANI | IIAHUPOBAHW ruli JR— TJIAaHUPOBAHUS
MIPOBEACHUS AKCIIEPUMEHTA BHBIX JKCIIEPUMEHTA P JKCIIEPUMEHTA
. IKCTIEPUMEHTAI
AKCIIEPUMEHTAITh BHBIX HUCCIEI0BAHUN B | JIBHBIX HBIX JIBHBIX
HBIX HCCIICIOBAaHUN B | TIPO(ECCHOHANb | MCCIICIOBAHHIMA . HCCIICIOBaHUM
. o HCCIIEN0BaHUN B
HCCIIEN0BaHMIA, npoeccuoHab HOM B B
N pohecCHOHAIb
00paboTku n HOM JEeSTENLHOCTH | TpodeccroHal Hoil npoheccruoHaT
MIPEJICTABICHHUS JICSITEJIbHOCTHU bHOU bHOM
NIeSITEIbHOCTH
TIOJTYICHHBIX IEeATEILHOCTH JeATENLHOCTH
pe3yNbTaToB B NA-2pxq — He nposomut | He XoDporIo OTinyHO Il
cBOEH [IpoBoaut 3aKIAJIKY JIOCTATOYHO I (E)BOHHT [IpoBoaut
npodheCCHOHANIbH 3aKJIAIIKy OIIBITOB U MIPOBOJIUAT 5 ;)Knaznc 3aKIAAKy
ol obmacTu OIIBITOB U TIEPBUYHBIH 3aKIJIaIKy OHBITOBy , | OTIHITOB H
TIePBUYHBIN aHaJIN3 OIIBITOB 74 " TIEPBUYHBIN
Ny MEPBUYHBIN
aHaau3 SKCTIEPUMEHTA | TIEPBUIHBIN AHAIHS aHaJIN3
IKCIIEPUMEHTAI BHBIX JAHHBIX | a”HaJN3 JKCTIEPUMEHTA
AKCTIEpUMEHTAN
BHBIX JaHHBIX JKCIIEPUMEHTA JIBHBIX
BHBIX JTAHHBIX
JIBHBIX JAHHBIX JIAHHBIX
N-3nka— He mpumensier | He Xoporto CB00OIHO
IIpumensier METObI JIOCTATOYHO MPUMEHSIET MIPUMEHSIET
METOBI MaTEeMaTH4YeCKO | MPUMEHSET METO/BI METO/IbI
MaTeMaTH4ecKo | I oOpabOTKH MU | METOIBI MaTEMaTHYECKO | MaTEMATHYECK
i 00pabOTKM U | TIpEJCTaBJICHUs] | MareMaTnyeck | i o0paboTKH u | ol 00paboTKU
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MPeICTaBICHHUS PE3yJIbTaTOB oif 00paboTKM | MPEICTABICHUSA | U
pE3yJIbTaTOB JKCIIEPUMEHTA | W pe3yIbTaTOB MIPEICTaBICHU
AKCIIEPUMEHTA MPEJICTABICHN | SKCIIEPUMEHTA sl pe3yJbTaToOB
s pe3yJIbTaTOB JKCIIEPUMEHTA
SKCIIEPHMEHTA
IIK-2 Cmocoben | MO-1nk. — | He mome3yetcs He Xoporto Csoboguo
MTPOBOJIUTH [Monk3yeTcs prueMaMu IOCTAaTOYHO MOJIE3YETCS MOJIE3YETCSI
BXOIHOM U | IpueMaMu MIPAKTHYCCKOM MOJIb3YyeTCS preMaMu prUeMaMu
TEXHOJIOTMYECKHUM | TpakTUYeCKOMH paboTEHI C npueMamu MPAaKTUYECKOU | MPaKTUYECKOU
KOHTPOJIb paboThI C | HOPMAaTHBHOH | MPAaKTHYECKOWM paboThI € paboThI €
KauecTBa CBIPbs, | HOPMATHBHOMN JIOKYMEHTaIuen paboThI € HOPMAaTUBHOMU HOPMATHBHOMN
noyGadpuKaToB, | JOKyMEHTAIUEH , HaBBEIKaMH HOPMATUBHOW | JOKyMEHTalMel | JOKyMEHTaIue
TOTOBOM , HaBBIKAMU | CTaHAAPTHBIX U | JOKYMEHTAIIHE , HaBBIKaMU 1, HaBBIKAMU
MIPOAYKITIH U | CTAaHAAPTHBIX H | CepTH(MUKAIMOH | 1, HABBIKAMM | CTaHJAPTHBIX U | CTaHJAPTHBIX
OMOTEXHOJIOTHYEC | CEPTU(PHUKAIIMOH | HBIX UCIBITAHUK | CTAHAAPTHBIX | CEPTH(PHUKAIIMOH 5
KHX IIPOIIECCOB; HBIX HUCIBITAHHI | CBHIPbS, TOTOBOM i HBIX UCIBITAaHUH | cepTHdHKALIO
CBIPBSl, TOTOBOW | MPOIYKIIMU U CepTU(HKALNO | CBIPHsI, TOTOBOH HHBIX
NPOAYKIIMA M | TEXHOJOTHYECK HHBIX TPOIYKIIMH U HCIBITAHUHI
TEXHOJIOTHYECK UX MPOIIECCOB HCIBITAHUI TEXHOJOTHUECK CBIPbA,
HX MPOIIECCOB CBIPBS, WX MPOLIECCOB TrOTOBOM
rOTOBOM NPOAYKIUU U
MPOAYKIHH U TEXHOJIOTHYEC
TEXHOJIOTHYEC KHX
KUX MPOIIECCOB
MPOIIECCOB
N-2nk0 — He peanusyer | He
-2z P Y OTanuHO
Peanusyer MEPOIPHUATUS | JIOCTATOYHO
Xoporuo peanusyer
MEPOTIPHSITHS IO TOBBIICHUIO | PEATU3YET
peauzyet MEPOTIPHUSITHS
0 TIOBBIIICHHIO | KAYECTBA CHIPhS, | MEPOTIPUATHS
MEpPOTIPUSITHUS o
Ka4decTBa ChIpbs, | momydabpukaTo | mo
o [0 IOBLIIMIEHUIO | IOBLIIIEHHUIO
noJrypabpuKaTo B, TOTOBOH MOBBIIIICHUIO
o Ka4yecTBa ChIPbS, | KAuecTBa
B, TOTOBOM MPOJYKIHH B KayecTBa
nony($abpuKaTo | ChIpbS,
MPOAYKIMH B COOTBETCTBHU | CBHIPbBS, .
B, roToBOM | mosydadpukar
COOTBETCTBHHU TpeboBaHUsSIMU | TTOTypadpUKaT .
. | MPOAYKIMKU B | OB,  TOTOBOM
TpeOOBaHUSIMHU CTaHJIapTOB 0B, TOTOBOH
COOTBETCTBUH NPOAYKIIMK B
CTaHIapTOB KayecTBa NPOAYKIIMUA B
TpeOOBaHUSIMHU COOTBETCTBUH
KayecTBa COOTBETCTBUH
CTaHJIAPTOB TpeOOBaHUSIMU
TpeOOBaHUSIMHU
KayecTBa CTaHJapTOB
CTaHJIapTOB
KayecTBa
KayecTBa
I/I}I-3m<_3— He He
OTangHO
Ocy1iecTBiseT OCYIIECTBJSICT | JOCTATOYHO Xopoiio OCYIECTRISET
KOHTPOJIb KOHTPOJIb OCYILECTBIISIET | OCYIIECTBIISET KOZIT oIk
coluroaeHus COOJIIOIEHNS KOHTPOJIb KOHTPOJIb coGani) f—
JKOJIOTHYECKON | DKOJIIOIMYECKOM | COOJIIOIEeHUS COOIIIOIEHNS
. | PKOIOrHMYECKO
5 5 OKOJIOTHHYECKO | JKOJIOTHYECKOH | o .
OMOJIOTMYECKOM | OMOJIOTMYECKOH | H H|H
. | OMOJIOrHYECKO
0e301acHOCTH 0e30macHOCTH | OMOJIOrMYECKO | OMOIOrHYECKOM i
MPOAYKIAN NPOAYKIUH " 0€e30IacHOCTH
POAYKIL poay 0€30MacHOCTH
OMOTEXHOJIOTUY | OMOTEXHOJIOTUY | O€30MaCHOCTH | MPOIYKIIUU S ——
€CKOT'0 €CKOro MPOJAYKIIUU OHMOTEXHOJIOTUY pony
OHMOTEXHOJIOTH
MPOM3BOCTBA MPOU3BOJCTBA | OMOTEXHOJIOTH | €CKOTO HECKOrO
YECKOI'0 MPOU3BOICTBA
MIPOU3BOJICTBA
MTPOU3BOJICTBA
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ITIK-5 Cnocoben x | M-1nk.s — | He mpumenser | He B nmocrarounoii | CBoOOmHO
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
yIIpaBJICHHS OMOTEXHOJIOTHY | COBPEMEHHBIX | METOJIOB METO/I0B
OMOTEXHOJIOTHY | €CKOTO METO/0B yIpaBJICHUs yIpaBJICHUS
€CKOT0 rporecca yHpaBIeHHS OMOTEXHOJIOTHY | OMOTEXHOJIOTH
mporiecca OMOTEXHOJIOTH | €CKOTO YEeCKOro
YEeCKOT0 npoiecca nporecca
nporiecca
IIK-6. Cnocoben | U-1nk.e He  mposomut | He Bcerma | Jlocratouno Bceerna
IMPOBOJAUTH HpOBOI{I/IT OKOJIOTUYECKYTIO IIPpOBOAUT qacTo IIPOBOAUT
0aKTEepHOJIOTHYEC | DKOJIOTUYECKYIO | OLICHKY OKOJIOTHYECKY | MPOBOAUT 9KOJIOTHYECKY
KHe, OLICHKY MPHUPOIHBIX 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
TEXHOJIOTHYECKH | bIe OMOTEXHOJIOTUH | HBIC MPUPOJOOXPAHH | HBIC
X TIPOLIECCOB C | OMOTEXHOIOTHH OMOTEXHOJIOTH | ble OMOTEXHOJIOTH
Y4e€TOM u 6I/IOTGXHOHOFI/H/I u
OKOIIOTHHICCKIX N-2px6 He He Bcerga | Jlocratouno Bcerna
TOCHCACTBII UX | oymecTrisier | 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 MaTepuala

0 MaTepuaia

N1-3rkc6
[Ipumensier
OMOTEXHOJIOrUY
€CKHE TIPUEMBI
MIPOTHUB
MOSIBJICHUS
0YaroB BPEIHbBIX
OpraHU3MOB

He npumenser
OMOTEXHOJIOrNY
€CKHe TIPUEMBI
MIPOTHUB
MMOSIBIIEHUS
0YaroB BPEIHBIX
OpraHU3MOB

He BCeraa
MPUMEHSIET
OMOTEXHOJIOI'!
YEeCKHE
MTPUEMBI
MPOTUB
MOSIBJIEHUS
04aros
BPETHBIX
OpraHu3MOB

OOBIYHO
MpPUMEHSIET
OMOTEXHOJIOrUY
€CKHUE TPUEMBI
MIPOTHB
[IOSABIIEHUS
04aroB BPEJIHBIX
OpraHu3MOB

Bcerna
NPUMEHSIET
OHMOTEXHOJIOTH
qecKHue
MIPUEMBI
NpOTUB
[IOSIBJIEHUS
04aros
BPE/THBIX
OpraHU3MOB




B pezynomame uzyuenusn oucyuniunsl 00y4aouuiics O0JIXHCeH .
3Hamb:
® OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIUCLIUILUINH;
® COBPEMEHHBIC IPECTABICHHS (PU3MUECKON KApTUHBI MUPA, TPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHUH BEILECTBA JIJIs1 IOHUMaHUsI OKPYKaroIero MUpa U sBJICHUN
MPUPOIBI
e OHOTEXHOJIOTHMYECKHE MPOLECCHI;
® COBPEMEHHYIO HayYHO-TEXHUYECKYI0 HH(POPMAIIUIO;
® I[CJIM U METOJIbI KJIETOYHOU OMOTEXHOIOTHH;
e OHOJIOTHIO KJIETKH, OCOOEHHOCTH, MPUHIUIIBI U METOJbI KYJIbTUBUPOBAHUS U30JIUPOBAHHBIX
KJIETOK MHUKPOOPIaHU3MOB, PACTEHUM U JKUBOTHBIX, BO3MOXXHOCTH NPHUMEHEHHUS KYJIbTYpPbI
KJIETOK B OMOTEXHOJIOTUYECKUX MPOLECCax
ymembw:

® TMPUMEHSATH NOJTYYECHHBIC 3HAHHSI, YMEHUS U HABBIKH IS PEATM3aliU U YIIPABICHUS
OMOTEXHOJOTHYECKUMH MTPOIIECCAMHU;
® OIICHUBAaTh TEXHUUYECKHE CPEJCTBA U TEXHOJOTUU C YYETOM SKOJIOTMYECKUX MOCIENCTBUHA MX
HNPUMEHEHHUS;
® TPUMEHSATH MOJTYYCHHBIC 3HAHHSI, YMEHUS U HABBIKH ISl PeaTH3aly U YIIPABICHUS
OMOTEXHOJOTHYECKUMH MTPOIECCAMHU;
® CIIOJIb30BaTh POCCUNCKHIA U MEXYHAPOIHBIHN OIBIT B IPOGECCUOHAIBHOMN JIESTENbHOCTH;
e 00OCHOBBIBaTb HEOOXOJUMOCTb HCIOJIB30BaHUS  TOTO MJIM HHOI'O MCCIIEIO0BATEILCKOTO
METO/a, 7S peIIeHUs IPaKTHUECKUX 3ajjad B 00J1aCTH KJIETOYHOM OMOTEXHOJIOTHH;
® CaMOCTOSITETIbHO OCYHIECTBIATH COOp, OOpabOTKy, MHTEPHPETAlni0 OHOIOTHYECKON
uHpOpMaLlUK JUIs PpELIeHUs HayyHbIX UM MPAaKTMYECKMX 3a7ad B 00JacTH KJIIETOYHOM
OHMOTEXHOJIOTHH,
e npuoOperaTb HOBbIE 3HAHUS B KJIETOUYHOW OHMOTEXHOJIOTWH, HCHOJb3ys COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJIOTHH;

enadems'
® METOJMKOI MaTeMaTH4YeCKOro aHajau3a pe3ybTaToB MOJIEBBIX U Ja00paTOPHBIX
HCCIICIOBaHUM;
® METOJIaMH OICHKU TEXHUYECKUX CPEJICTB U TEXHOJIOTHIA C YYETOM HKOJIOTUIECKUX
MIOCJIEICTBUI MX IPUMECHEHHS;
e METOJIaMH YNpaBJICHUsI OMOTEXHOIOIMYECKUMHU MPOIieccaMH;
® CIOCOOHOCTHIO paboTaTh C HAYYHO-TEXHUUYECKOI HH(pOpMaIel, HCII0Ib30BaTh POCCUICKUIN U
MEXTYHAPOAHBIN OIBIT B IPOPECCHOHATIBHOM JeITeIbHOCTH;
e TeopeTHueckoil 0azoi MpodecCHOHaTbHO-MPO(YUIUPOBAHHBIX METOAOB MOJIEKYJISIPHON
6uosorun
e mpuemMamMd  pabOTBl M TEXHUKOM  KYJIbTUBUPOBAHHMS  HW3OJUPOBAHHBIX  KJIETOK
MHUKPOOPTaHU3MOB, PpACTEHHH W IKMBOTHBIX ISl OCYIIECTBICHHS OMOTEXHOJIOTHYECKHX
IPOIIECCOB.



3.1. MaTpuna cooTHeceHHsI TeM/pa3/e/ioB y4eOHOH AUCHMIIMHBI U
(opmupyemMbIX B HUX NPO(eCcCHOHAIBHBIX KOMIIETEHIM I

TeMsl, pa3aensl JUCUUILTAHbI

Kommerennun

oO1mee
KOJIMYECTB
0
KOMIIETEH

[IK-1

[1K-2

[1IK-4 [IK-5

HK'6 ]_II/II/I

Pa3nen 1. BBenenue B
TUCIUIUIMHY. 3a1a4yu, OOBEKTHl U
METOIbI KJIETOYHOU
OHMOTEXHOJIOTUH

Paznen 2. KynsTUBUpOBaHUE
KJIETOK, TKaHEl W MPOTOILUIACTOB
pacTeHuil. CycneH3uoHHbIE
KynbTypbl. KynbTypa OauHOYHBIX
KJIETOK. TOTUIIOTEHTHOCTh

Paznen 3. OcHOBBI
KyJIbTUBUPOBAHUS KHBOTHBIX
KIETOK M TKaHei. OcobeHHocTH
KyJIbTUBUPOBAHUS KJIIETOK
JKMBOTHBIX B YCJIOBHSX in Vitro

Paznen 4. OcHoBBI
KyJIbTUBUPOBAHUS KJIIETOK
MHUKpoopranuzMoB.  OCHOBHbBIE
CIoco0bI KYJIbTUBUPOBAHUS
KJIETOK MHKPOOPTaHH3MOB  JUIS
OCYIIECTBIICHHS

OMOTEXHOJOTHYECKUX MTPOIIECCOB

Paznen 5. Ilpumenenne MeTonOB
KJIETOYHOH  OHMOTEXHOJIOTHH B
o0nacTsX HayKd U  OTpacisix
MIPOU3BOJCTBA

Hroro:

4. CTPpyKTYpAa U COAepKAHUE TUCHMILUIMHBI (MOMYJIA)

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTaBisAeT 5 3adu. equnwuil, 180 ak. yaca.
4.1. O0bemM IMCUMILIMHBI U BUAbI Y4e0HO padoThI

Bunrsl 3austuii

Bcero akageMmuyeckmux 4acoB

Ounas gopma
6 cemecTp

3aouHas Gopma
5 Kypc




OO01mast TpPyA0eMKOCTh TUCIHUTIITNHBI 180 180
KoHTtakTHas paboTa 00y4alonMxcs ¢ IpernoiaBaTesnem 72 20
AyIuTOpHBIE 3aHATHS 72 20
Jlexiun 36 4
[TpakTrueckue paboThl 36 16
CamocTtosTenpHas pabora 72 151
npopaboTka ydeOHOro marepuajia M0 JAUCLUUILIIMHE
(KOHCHIIEKTOB JIEKLIUH, y4eOHUKOB, MAaTEpHAJIOB CETEBBIX 32 71
pecypcoB)
MOJMOTOBKA K MPAKTHYECKUM 3aHSATHUSM, KOHTPOIHHBIM 20 40
paboram
BBIMIOJTHEHHE WHAMBHUAYAIbHBIX 3aJ[aHHi, HalucaHue 10 20
pedepara
MOATOTOBKA K CJ1a4ye€ MOJIYJIsI, HMTOTOBOMY KOHTPOJIIO 10 20
KonTtpob 36 9
Buj nToroBoro KOHTposis HK3aMEeH JK3aMeH
4.2. Jlekuuun
Ne Paznen nucuunianHbl (MOAYIS), TEMBI JTEKIUI O6beM B akaj. dopmMmupyembie
yacax KOMIIETEHIINH
ouHas 3a04Has
dhopma dhopma
oOyueHus | 00yueHus
1 Pazgen 1. Benenue B auciuiuinHy. 3amayu,
O00BEKTHI U METOJIbI KJIIETOUHOM OMOTEXHOJIOTUU
1.1 Beenenue B AUCHUIUIMHY. 3aa4d, 0ObEKTHI 8 1 I[IK-1; TIIK-2;
U METOABI KJIIETOYHON OMOTEXHOJIOTUU [IK-4; TIIK-5;
ITK-6
2 Paznen 2. KynpTuBUpOBaHUE KIETOK, TKAaHEH U 0,5
MpOTOIUIacTOB  pacteHuid.  CyCHeH3MOHHBIE
KynbTypbl. KynbTypa OJWHOYHBIX KIIETOK.
TOTUIIOTEHTHOCTH
2.1. KynbTuBHpOBaHHE KJIETOK, TKaHEH W 6 0,5 IIK-1; TIIK-2;
npororiactoB  pacreHud.  CyCneH3MOHHbIE [1K-4; IIK-5;
KynbTypbl. KynbTypa OJWHOYHBIX KIIETOK. [1K-6
TOTUIIOTEHTHOCTH
3 Pazmen 3.  OcHOBBI  KyJIbTUBHPOBAHHS
KUBOTHBIX KJIETOK M TKaHeil. OcoOeHHOCTH
KYJTbTUBHUPOBAHUS  KJIETOK  JKMBOTHBIX B
YCJIOBHSIX 1n VItro
3.1. OcCHOBBI KyJIbTUBUPOBAHHS >KUBOTHBIX 6 1 [K-1; TIK-2;
KJIETOK u TKaHei. Ocobennoctu I1IK-4; TIK-5;
KYJTbTUBHUPOBAHUS  KJIETOK  JKMBOTHBIX B ITK-6
YCJIOBHSX 1n VItro
4 Paznen 4. OCHOBBI KyNbTUBHUPOBAHUS KIIETOK
MUKpOOpPTraHu3MoB.  OCHOBHBIE  CIIOCOOBI
KYJTbTUBHUPOBAHUS KIETOK MHKPOOPTaHU3MOB
JUISS  OCYIIECTBIICHUS  OMOTEXHOJIOTHYCCKHX
MIPOIIECCOB




4.1. OcHOBbl  KyJIbTHUBUPOBaHUS  KIIETOK 8 0,5 IIK-1; TIIK-2;
MUKPOOPTaHU3MOB. OcHOBHBIE  CITOCOOBI [IK-4; TIK-5;
KyJIbTUBUPOBAHUSA KJIETOK MHUKPOOPIaHU3MOB I1K-6
JUIS  OCYIIECTBIIEHUSI  OMOTEXHOJIOTMYECKUX
MPOIECCOB
5 Paznen 5. IlpumeHeHHE METOAOB KIETOYHOMU
OMOTEXHOJIOTHH B 00JIACTSIX HAYKH M OTPACsIX
MIPOM3BOJICTBA
5.1. IlpumeHeHHWe  METOJOB  KJIETOYHOM 8 0,5 IIK-1; IIK-2;
OMOTEXHOJIOTUU B O0JIACTSIX HAYKH M OTpacisixX I1K-4; IIK-5;
MIPOM3BOJICTBA [1K-6
Htoro 36 4
4.3. JlabopaTopHbie padoThI He MPEAYCMOTPEHbI
4.4. llpakTyeckue 3aHATHS
O0beM B akal. Popmupyembie
o yacax KOMIIETEHIIH
paszena HaunmenoBanue 3anatus O1Hasx 3a04Had
(Tempr) dopma opma
00y4deHus | 00yueHus

1 KomnnokBuym mno teme «3anauu, 0OBEKTHI 6 3 IIK-1; ITIK-2;

A METOJIBI KJIETOYHOI OMOTEXHOIOT I 11K-4; TIK-5;
I1K-6

2 Komnoksuym o TemMe 6 4 [K-1; I1K-2;
«KynbTHBUpOBaHUE KIIETOK, TKaHEHd U I1K-4; ITK-5;
IIPOTOIIACTOB pacTeHHil. [1K-6
Cycnen3uoHHble KynabTyphl. KynbTypa
OJIMHOYHBIX KJIETOK. TOTUITOTEHTHOCTHY

3 Konnoksuym 1o TEME «OCHOBBI 8 3 I1K-1; ITIK-2;
KYJIbTUBHPOBAHUS JKUBOTHBIX KJIETOK M [1K-4; T1K-5;
TKaHeil. OCOOEHHOCTH KyJIbTUBUPOBAHMS I1K-6
KJIETOK JKHUBOTHBIX B YCJIIOBHSX 1n Vitro»

4 KommokBuym mo  Teme  «OCHOBBI 8 3 [K-1; I1K-2;
KYJIbTUBAPOBAHUS KJIETOK [1IK-4; T1K-5;
MHUKPOOpPraHu3MoB. OCHOBHBIE CIIOCOOBI [1K-6
KYJIbTUBUPOBAHHS KJIIETOK
MHUKPOOPIaHU3MOB JUIsl OCYIIECTBJICHUS
OMOTEXHOJIOTHYECKUX MPOIECCOBY

5 KommokBuym mno Tteme «lIpumenenue 8 3 IK-1; I1K-2;
METOH0B KJIETOYHOM OHMOTEXHOJOTUU B 11K-4; TIK-5;
o0mactsx HayKH u OTpacisix I1K-6
IIPOM3BOJICTBAY
Bcero 36 16 4

4.5. CamocrosiTesibHasi padoTa 00y4aronuxcs

Paznen nucrunanHb

Bun camocrositensHOM paboTh
(Tema)

O0BeM B akal. yacax




OYHast 3a04yHas
dbopma dbopma
o0y4yeHus | oOydeHus
[IpopaboTka y4yeOHOrO Marepuana 1o
JTUCIUIUINHE (KOHCTIEKTOB JIeKIUH,
Pasznen 1. Benenue B 7 15
y4eOHUKOB, MaTepHaoB CEeTEBBIX
JTUCIUILINHY. 3a/1a4H,
pecypcoB)
00BEKTHI ¥ METOIBI
. [ToaroToBka K MpaKTUYECKUM 3aHATUSIM 4
KJICTOYHOU
OHOTEXHOJIOTHH BrinosiHeHNE MHIMBUAYAIBHBIX 3aJaHUN
[ToaroToBka Kk caaye MOIyJIst
Pasnen 2. [TpopaboTka y4yeOHOro Marepuana no
Ky/nbTHBHpOBaHHe KIeToK, | AHCIHIIIIHE (KOHCTIEKTOB JCKIUH, 7 14
TKaHeil 1 MPOTOMIACTOB y4eOHUKOB, MaTepHaoB CEeTEBbIX
pacTeHUi. pecypcoB)
CyCIIeH3HOHHBIE [ToaroToBKa K MpaKTUYECKUM 3aHATHSIM 4 8
KyIbTyphl. KyneTypa BeinonHeHue HHAMBUYAIbHBIX 3aJaHUI 2 4
ONTMHOYHBIX KJICTOK. IToAroToBKa K caue MOIyJIst 9 4
TOTUIIOTEHTHOCTH
[TIpopaboTka y4yeOHOro MaTepuana IO
Paszen 3. OcHoser JUCLUIIINHE (KOHCIIEKTOB JeKuui, 7 14
KyJIbTHBHPOBAHHA y4EOHHUKOB, MaTepHaIoB CETEBBIX
JKUBOTHBIX KJIIETOK U pecypcos)
TKanei. OcodenHocTH IToAroTOBKA K NPAKTHYECKUM 3aHATHAM 4 8
KyAPTUBUPOBAHUA KICTOK | By inonnenne nHaMBUIyaTbHBIX 3aaHH 2 4
KHBOTHBIX B yCIOBIAX 1N | 16 nroToBKa K craue MOTyIst
vitro 2 4
Paznen 4. OcHoBbI [IpopaboTka y4yeOHOro MaTepuana IO
KyJbTUBUPOBAHUS KJIETOK | JUCLUIUINHE (KOHCIIEKTOB JEKIHH, 6 14
MHUKPOOPTaHU3MOB. y4eOHHUKOB, MaTepHaoB CEeTEeBBIX
OcCHOBHBIE CTIOCOOBI pecypcoB)
KyJIbTUBHPOBAHMS KIETOK | [TonroToBKa K MpakKTHYECKUM 3aHATUSIM 4 8
MHUKPOOPraHu3MOB IJIsI Brimmonnenue MHJIMBHUIYAJIbHBIX 3aJlaHuN 2 4
OCYIICCTBICHUA IToaroroBka k cpaye MoayJs
OMOTEXHOJOTHUYECKUX 2 4
IPOLIECCOB
[IpopaboTka ydeOHOrO Marepuana 1o
Paznen 5. [lpumenenue JUCHUILINHE (KOHCIEKTOB JCKIUH, 5 14
METOJIOB KJIETOYHON y4eOHHUKOB, MaTepHaoB CEeTEeBBIX
OMOTEXHOJIOTHH B pecypcoB)
00JacTsIX HayKH U ITonroToBKa K NPpaKTUYECKUM 3aHATUAM 4 8
OTpacisiX IPOU3BOJICTBA BeinonHenne nHAMBUyalbHbIX 3aaHUN 2 4
[ToaroToBka K ciaue MOTyJIst 2 4
TOTO:
141 : 72 151

HCpC‘-ICHL METOAHUYCCKOTO obecrieueHust JIJIsI  CaMOCTOSTENbHOMN pa6OTLI o AUCHHUIIIIUHC

(MomyIt0):
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1. XoBanosa E.B. Meronuueckue ykazaHus Ui BBIIIOJHEHHUS] KOHTPOJIbHOU pabOTHI 1O
nucturinHe «KierouHas OwoTexHONOTHS» Il oOywaromuxcs mo HampasieHuto 19.03.01
buorexnonorus. - Muaypunck 2025.

4.6. BbinoJiHeHHE KOHTPOJbHOH PadoThl 00y4aOIIMMHCH 3209HOM
(popMbI

BrirmonHeHHe  KOHTPOJLHOH  pabOThl  CHOCOOCTBYET — YriIyOJI€HHOMY  YCBOEHHIO
ITOJIOKEHUH JUCHUIIIIMHBI, ITOKAa3bIBA€CT BO3MOKHOCTHU 06y11a}01uer0c;1 K CaMOCTOATEIbHOU
paboTe HaJ JIUTEpaTypOH.

Konrponbaas pabGora mpeacraBmsier cobOodi  (opMy camMoCTOATENBbHOH paboOThI
oOyyJaromierocs, TIO3BOJISIIONIYIO OBJIAJE€Th 3HAHUSIMU W HaBbIKAMU AHAJUTHYECKOH U
HCCJIEI0BATENIbCKOM padOThl B paMKax MPOrpaMMbl H3ydaeMoi yueOHOM TUCITUTUIHHBI.

KOHTpOJIBHaSI pa60Ta BBIIIOJIHACTCA B BUJAC NHMCBMCHHBIX OTBCTOB HAa TCOPCTHYCCKUC U
IMPAKTUYCCKUE BOIIPOCHI, PCIICHHUA IIPAKTHYCCKUX 3aJad I1I0 BapHaHTaM, BBIIIOJTHCHUA
TBOPYECKUX 3aJaHUN.

IIncemenHBIC pa6OTI)I JOJI2KHBI OBITh IMOATOTOBJIEHBI CaMOCTOATCIIBHO, COACPIKATH
COBOKYITHOCTH apryMCHTHUPOBAHHBIX MMOJI0KEHUN U BBIBOJIOB.

4.7. Conep:kaHnue pa3iejioB JUCHUILIMHBI

Paznen 1. BBegenme B aucuMmiamHy. 3agadM, o0beKTbI W MeTOAbI KJIETOYHOM
OMOTEeXHOJIOTHH.

OcHOBHbBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JAHWCLUIUIMH, COBPEMEHHBIE IPEACTaBICHUS
dbusznyecKkoil KapTHUHBI MHpA, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTH, CTPOEHHUE
BElIeCTBa I NOHMMAHUSA OKPY)KAIOIIEro MHUpPa U SIBICHUN NPUPOJbI, OMOTEXHOJIOTUYECKUE
npoueccel. Kiierounass OuorexHonorus (MHXKEHEpPHUs) — COCTaBHasg  4YacTh COBPEMEHHOU
ouotexHonoruu. Kieroynas OMOTEXHOIIOTHSI KaK HayKa M OTPacib NMPOHM3BOJACTBA. [Ipenmer u
00BEKTHI KJIETOUHON HHkeHepuu. CyIIHOCTD U 3a7aui KJIETOYHOW OMOTEXHOIOTHH.

Paznen 2. KyabTuBMpOBaHHMEe KJIETOK, TKaHeil M MPOTOIJIACTOB PaCTeHHH.
Cycnen3noHHble KyJabTypbl. KyibTypa 0IMHOYHBIX KJIeTOK. TOTHIIOTEHTHOCTH

Uctopust passutus Mmertoja. KynbTUBHpOBaHME H30JIMPOBAHHBIX KIETOK, TKaHEH H
HpPOTOIIACTOB iN VItf0 - OCHOBHOW METOJA KICTOYHOH OHMOTEXHONOTWU. PONb KyIbTYphI
M30JIMPOBAHHBIX KIJIETOK M TKaHEW B OMOTEXHOJOTMH. YCJIOBUS KYJIbTHUBHPOBAHHUS KIIETOK,
TKaHeW U MpoTomacToB. MICTOUHNKY MOMy4YeHUsI 3KCIUTAaHTOB. [IuTarenpHble cpesibl 1 OCHOBHBIE
MPUHIUIIBI UX COCTaBJICHUSI.

Kannycnast kjierka Kak OCHOBHOM OOBEKT HMCCIICOBAHWUN KJIETOYHON OMOTEXHOJIOTHH.
DU3NOTOrHYECKHE U CTPYKTYpHBIE OCOOCHHOCTH KaJTyCHBIX KJIeTOK. Mopdosoruueckue THUIIbI
KYJIbTUBUpPYEMbIX KJEeTOK. Lluromuddepenunanus KaulyCHbIX KyiabTyp. KieTouHbI LHKIL
[ToHATUS MUTOTHYECKOTO U KIETOYHOTO IuKiIa. OCOOEHHOCTH MOKOSIIMXCS M CTaperolnx
kieTok. CTapeHue KJIETOK B CBSI3U CO CTapeHHEM KyJbTyp iN Vitro. KieTouHslil MK U KpUBBIE
pocTa KIETOYHBIX KyIbTyp. OCOOEHHOCTH KJIETOYHOTO ITHKJIA KATLTYCHBIX KJIETOK.

Kamnycnas Tkawp. Choenuduka kamnycHod Tkanu. JlenuddepennupoBka Kak
00s13aTeNIbHOE YCJIOBUE MEpexoja CIEeHUAIN3UPOBAaHHON KIETKH K JEJEHHI0O M 00pa30BaHUIO
TKaHU. ['OpMOHBI, HHIynUpyoomue aeauddepeHIupoBKy U MEepexoa KIETOK K JEJICHUIO.
['eHeTHUEeCKass HEOJHOPOTHOCTh KAJUTYCHBIX KIIETOK, KYJbTHBHPYEMBIX IN Vitro CrioHTaHHBIC
MyTalll{, COMaKJIOHAJIbHbIE BapUAIIMH KJIETOK KaJUIyCHOW TKaHHU.

CrocoObl KyThbTHBHUPOBAHUS KAITyCHbIX TKaHel. [lepecamka KaurycHOM TKaHU Ha
CBEXKYI0 MHUTATEIbHYIO cpely. SIBleHHE «IpUBBIKaHUA», HAOIIOZaeMOe TMpH JAJIUTEIbHOM
KYJIbTUBHPOBAHUM KaJUTyCHOW TKaHH. CHMKEHHE WM yTpaTa CIIOCOOHOCTH K pPEreHepaluu «y
MPUBBIKIINX» TKaHeH. CXOACTBO U pa3InyMsl KAITYCHBIX, OITYXOJIEBBIX U HOPMaJIbHBIX KJIETOK.
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CycrieH3nOHHBIE KYJIBTYPBI, X OJIY4YEeHHUE, BHIPAIIIMBAHNE U OCHOBHBIC XapaKTEPUCTUKH.
Hcnonp30Banue CyCIIEH3MOHHBIX KYJIBTYP JAJIS ITOYYEHUs BEIIECTB BTOPHYHOTO CHHTE3A.

Kynbrypa oaumHO4HBIX KiIeTOK. CrocoObl, oOsieryaromue MOJy4eHHUs KOJOHUN U3
OJMHOYHBIX KJETOK: METOJ IUICHTHHIA, KOHIMLIMOHHPOBAHHBIC CPEIbl, KOPMAILIMK CIIOH,
KyJIbTypa — HAHbKH, MUKPOKAIUIH.

ToTunoTeHTHOCTh PACTUTENBHBIX KIETOK, €€ Mpupoaa. Bropuunas muddepeHnupoBka 1
MopdoreHes B KyJIbType KIETOK. THOBl  BTOPUYHOM JU(QEpeHIMPOBKH: TUCTOTCHE3,
sMOpuorenes, opraHorene3. Tumbel MopdoreHesa: opraHorene3 (KOpHEBOH, cCTeOJIEBOM,
duopanbHbI) W comaruyeckuilt SmOpuorene3. Wuaykius MopdoreHesa ¢ MOMOIIbIO
(GbUTOrOpMOHOB ¥ (pu3NUeCKUX (HaKTOPOB.

Paznen 3. OcHOBBI KYJIbTHBHPOBAHHS KMBOTHBIX KJIETOK M TKaHel. Oco0eHHOCTH
KyJbTHBHPOBAHHUS KJIETOK KHBOTHBIX B YCJIOBHAX in Vitro

Oco0OeHHOCTH  KYJIbTUBUPOBAaHUS KJIETOK JKMBOTHBIX B  YCIIOBHUSX in vitro.
IIpw>xnBaeMOCTb KIETOK B KyjibType. KylIbTMBHPOBAaHME CBEKEBBIICICHHBIX KIETOK —
IIEPBUYHBIC KYJIbTYPBI. CyOKy/nbTUBHUPOBAHHE. Nmmobunu3anmst KJICTOK.

KprokoHcepBupoBaHHE KyJIbTYPbl ~ JKMBOTHBIX KJIETOK. I'MOpuaomMbl. MOHOKJIOHaJIbHBIE
aHTHUTENA.

Pasnen 4. OcHOBBI KYJbTHBHMPOBAHHS KJIETOK MHKPOOPraHu3mMoB. OCHOBHbIE
crnoco0bl  KyJIbTHBHPOBAHHS  KJIETOK MHKPOOPraHM3MOB /I  OCYILIECTBJICHMA
OMOTEeXHOJI0THYEeCKHX NPOLEecCOB

OcCOoOCHHOCTH KYJIBTUBUPOBAHUS KICTOK MHKPOOpPraHu3MoB  iN Vitro. OcHOBHBIE
CrocoObl KYJIbTUBUPOBAHUS MMKPOOPTraHU3MOB Uil OCYILECTBJIEHUS OHOTEXHOJIOIMYECKHX
npoueccos. [IurarensHble cpenbl Al KyabTUBUpOBaHUsA. Pa3bl pOCTa U Pa3MHOKEHUS KIIETOK
MHUKPOOPIaHU3MOB IPH OMOTEXHOJIOTHYECKOM ITPOU3BOCTBE 1IEJIEBOI0 IPOAYKTA.

Pa3nen S. IllpumeHeHue MeTOA0B KJETOYHOH OMOTEXHOJIOTMH B 00/1aCTAX HAYKH H
0TpacJsiX NPOU3BO/ACTBA

Meroasl in VItr0 B CeNeKIMH, PAaCTEHHEBOJCTBE, JKUBOTHOBOJCTBE, BETCPHUHAPHH,
MHUKpPOOMOJIOTUH, OHOKOHBEPCHM, IepepaboTKe M  XPaHEHUH  CEIbCKOXO3SHCTBEHHOM.
npoaykuuu. bruobe3onacHocTh Npu NPOBEACHUU PadOT M0 KIETOYHONU OMOTEXHOIOIHH.

5. O6pa3oBaresibHbIE TEXHOJIOTUU

Buz yue6HO# paboThl OO6pa3oBarenbHble TEXHOJIOTHH
Jlekuun Crnaii1oBbI€ MPE3eHTAIIUU. JJICKTPOHHBIC MAaTEPHAIIBI.
[TpakTyeckue 3aHATHS OO6cyxaeHrne U aHaau3 MpeI0KEHHBIX BOINPOCOB Ha

AYAUTOPHBIX 3aHATUAX, HWHIAWBUAYAJIBHBIC OOKJIAObI,
COOOIIEHHSI, TECTUPOBAHKE, COOECETOBAHNSI.

CamocTosrenbHas pabora 3amura u Ipe3eHTaLNs pe3yJIbTaToB
CaMOCTOSITEJIbHOI'O UCCIIEI0OBAHMsI HA 3aHATHUSIX

6. doH OLIEHOYHBIX CPEACTB AUCIUIIMHBI (MOIYJIs1)
6.1. ITacopt doHaa OLIEHOYHBIX CPEACTB MO TUCIHUILINHE

Ne Konx O11IeHOYHOE CPEACTBO
KonTponupyemblie pa3aensl (TeMbl) .

n/m " KOHTPOJIUPYEMOU | HAMMEHOBAHHUE KOJI-
JTUCIUTLTAHBI

KOMIICTCHITHH BO

1 Beenenue B mqucuumnnuny. 3agauu, | [IK-1; [1K-2; [1IK- TectoBble 3a1anus 20
00beKThl W MeTonsl kierouHou | 4; [1K-5; [IK-6 Tembl pedeparon 2
OMOTEXHOJIOTHH Bonpocel bk3amena | 3

2 KyneruBupoBanue knetok, Tkaneit | [IK-1; I1K-2; I1K- TectoBrie 3amanus 20
u IIPOTOIIACTOB pacrenuil. | 4; I1IK-5; IIK-6 Tembl pedepaToB 8
CycneH3nOHHbIE KYJIBbTYPBI. Bompocer sk3amena | 16
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KynbTypa OIWHOYHBIX  KIJIETOK.

ToTUNOTEHTHOCTH

OcCHOBBI kynptuBUpoBanus | [1K-1; I1K-2; TIK- TecToBble 3amanus 20

KUBOTHBIX KIETOK © TkaHei. | 4; [1K-5; [TK-6 Tembl pedepaTon 5}

Oco0eHHOCTH  KYJIbTUBHPOBAHUS Bonpocsl s5k3amena | 4

KJIETOK JKUBOTHBIX B YCJIOBHUSX in

vitro

Ocnogsl kynbTuBUpoBanus kietok | [IK-1; I[1K-2; I1K- TectoBbie 3ananus 20

MHUKPOOPTaHU3MOB. Ocnognele | 4; I1K-5; TTIK-6 Tembl pepepaTon 6

CIIOCOOBI KYJIbTUBUPOBAHHS Bomnpoce! s5k3amena | 3

KJIETOK MHKpPOOPTaHWU3MOB ISt

OCYIIECTBIICHUS

OMOTEXHOJIOTHYECKUX MPOIIECCOB

[Ipumenenue meromor kierounoit | [IK-1; I[IK-2; I1K- TecroBbie 3ananus 20

ouorexHosioruu B oomactsax Hayku | 4; [1K-5; ITK-6 Tembl pepepaTon 5

Y OTPACIISIX IPOU3BOJICTBA Bomnpocs! 5k3amena | 4
6.2. IlepeyeHb BONPOCOB /ISl IK3aMeHA

1. ®usnyeckas KapTHHA MHpA, IMPOCTPAHCTBEHHO-BPEMEHHBIE  3aKOHOMEPHOCTH.
CoBpeMeHHbIE TPEJCTaBICHUS] CTPOCHHM BEIIECTBA Ui MOHUMAHUS OKPYXKAIOUIETO
mupa u sBiernit npuposl ([K-1; TIK-2; T1K-4; T[1K-5; T1K-6)

2. buotexHonoruuyeckue mnpoueccel. Kierounas 6MoTexHONOrus (MHXKEHEepUs) — COCTaBHAs
yacTh coBpemenHoi onorexnonorun. (ITK-1; TTK-2; TTK-4; TTIK-5; TTK-6)

3. Kierounas GMOTEeXHOJOrMS Kak Hayka M OTpacib mpousBoacTBa.llpeamer um oOBEKTHI
KJIeTouHo# wnmkeHepuu. CyIIHOCTh M 33a4l KiieTouHoi ouorexnosoruu. (IMK-1; TTK-2;
[TK-4; I1K-5; ITK-6)

4. KynbTUBHPOBaHHE W30JHUPOBAHHBIX KJICTOK, TKAHEH M MPOTOIIACTOB iN VItro - OCHOBHOM
METOJ KJIETOYHOW OMOTEXHONIOrHU. POoNb KyabTYphl H30IMPOBAHHBIX KIETOK U TKAaHEH B
ouorexnonoruu. (ITK-1; IIK-2; [IK-4; I1K-5; I1K-6)

5. VYcioBusi KyIbTUBUPOBAHHS KJIETOK, TKAaHEH W TMPOTOIUIACTOB. VICTOYHWKH TMOTyYeHHS
skcrtanToB. (ITK-1; ITK-2; IIK-4; T1K-5; TTK-6)

6. IlutaTenbHBIC Cpebl U OCHOBHBIC MPUHIUILI X coctaBneHus. (I[TK-1; ITK-2; TTK-4; ITK-
5; TIK-6)

7. KamtycHasi kjeTKa KaKk OCHOBHOW OOBEKT HCCIIEIOBAaHHM KIETOYHOW OHMOTEXHOJIOTHU.
DuU3NONOTHYECKUE U CTPYKTYPHBIE 0COOCHHOCTH KautycHbIX kietok. (ITK-1; ITK-2; TIK-
4, TIK-5; TIK-6)

8. Mopdonoruueckue THIBI KyIbTUBUPYEMBIX KieTok. [{uTonuddepenmanms kanmycHbIX
kyabTyp. (ITK-1; TIK-2; T1K-4; T[1K-5; T1K-6)

9. Knerounsiii nwuki. [IOHATHS MUTOTHYECKOTO U KIETOYHOro Imkiaa. OcoOeHHOCTH
TOKOSIIIIUXCS M CTapEIOIUX KIeTOK. CTapeHue KIETOK B CBSA3U CO CTAPCHUEM KYIBTYp iNn
vitro. (ITK-1; TIK-2; TTK-4; TIK-5; TTK-6)

10. KieTo4HbIii UK W KPUBBIE POCTa KICTOYHBIX KyIbTYp. OCOOCHHOCTH KJIIETOYHOTO
ukia kKaurycHeix kinerok. (ITK-1; TTK-2; TTK-4; TIK-5; TTK-6)

11. Kannycuas tkanb. Crienuduka kamtycnoi tkanu. (ITK-1; TTK-2; [TK-4; TTK-5; T1K-6)

12. lenuddepeHuupoBka Kak o00s3aTebHOE YCIOBHE TMEpexofa CHelHaTUu3upOBAHHON

KJICTKH K JIGJICHWIO ©  O00pa30BaHHMI0 TKaHH. [ OPMOHBI, HHIYIUPYIOIIHE
nenuddepeHpoBKy 1 nepexo] kietok k nenennto. (IK-1; TTK-2; [TK-4; TIK-5; I1K-6)
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13.'eHeTnyeckass HEOAHOPOJHOCTh KAJUTYCHBIX KIIETOK, KYJIbTHBHPYEMBIX  IN  VItro.
CroHTaHHBIE MYTalldd, COMAKJIOHAIbHbBIE BapHallik KICTOK KamtycHou Tkanw. (ITK-1;
[1K-2; TIK-4; T1K-5; T1K-6)

14. CriocoObl  KyNbTUBUPOBaHMSI KaJUTyCHBIX TKaHeil. [lepecamka kaurycHOM TKaHH Ha
cBexyro nuratenbHyro cpeay. (I1K-1; [TK-2; T1K-4; TIK-5; T1K-6)

15. SIBnenue «npuBBIKaHUS», HAOIIOJaeMOE TPU JUIUTEIHHOM KYJIbTUBHPOBAHUH KAJLTYyCHOM
TKaHu. CHMKEHHE MM yTpaTa CIIOCOOHOCTH K PEreHepalud «y MPUBBIKIINX)» TKaHEH.
CXOJCTBO M Pa3In4Ms KaJUTyCHBIX, OIYXOJIEBBIX M HOpMaiabHBIX KiaeTok. (ITK-1; ITK-2;
[1K-4; IIK-5; T1K-6)

16. CycnieH3uOHHbIE KYIbTYpPBI, UX MOJIyY€HUE, BHIPAIIMBAHUE U OCHOBHBIE XapaKTEPUCTHKHU.
Hcnonb30BaHuEe CYCIIEH3MOHHBIX KYJIbTYp JUIS TOJYYEHHS BEIIECTB BTOPHYHOTO
cunresa. (IIK-1; IIK-2; [IK-4; I1K-5; [1K-6)

17. Kynerypa onuHOYHBIX KieToK. CrocoObl, oOierdaroniye TIoJyuyeHus KOJOHHUH U3
OJIMHOYHBIX KJIETOK: METOJ IUIeMTHHTa, KOHAULIMOHUPOBAHHBIE CPEbl, KOPMSILUN CIIOH,
KyJIbTypa — HaHbkH, Mukpokaruia. (ITK-1; ITK-2; I[TK-4; ITK-5; I1K-6)

18. TOTUNOTEHTHOCTh PAaCTUTENLHBIX KJIETOK, ee mpupoja. Bropuunas nuddepenimposka u
MopdoreHe3 B KyJIbType KJIETOK. THIbI BTOpHYHOU TU(PEpEeHIIMPOBKH: TUCTOTCHE3,
smbpuorenes, opranorenes. (ITK-1; ITK-2; TTK-4; TIK-5; TTK-6)

19. Tunsl  Mopdoreneza: opraHoreHe3 (KOpHEBOH, cTeOieBod, (uopanbHbIi) W
comatuyeckuit smOpuorenes. Muaykuus mopdoreHesa ¢ MOMOUIbI0 (UTOTOPMOHOB H
¢usmueckux ¢axropos. ([TK-1; I[TK-2; TTK-4; I1K-5; TTK-6)

20. OcoOCHHOCTH ~ KyJIbTUBHPOBAHUS KJIETOK JKMBOTHBIX B  YCIOBHSX in  vitro.
[MpwxuBaemocts KiieTok B KynbType. ([TK-1; TTK-2; I[TK-4; TIK-5; I1K-6)
21. KyJAbTUBHPDOBAaHUE  CBEXKEBBIACICHHBIX  KIETOK  —  [EPBUYHBIC  KYJIBTYpBIL.

CyokynbruBupoBanue. ([TK-1; I[TK-2; TTK-4; ITK-5; TTK-6)

22. Ummobunu3aius kietok. KprokoHCepBUpOBaHUE KYIbTYpbl KHUBOTHBIX KiaeTok. (ITK-1;
[1K-2; I1K-4; I1K-5; [1K-6)

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

24. OcOOCHHOCTH KYJIbTUBHPOBAHHS KJIETOK MHKPOOPraHu3MOB  IN Vitro. OcCHOBHbIC
CIoco0bI KYJIbTUBHUPOBAHUS MUKPOOPTaHU3MOB JUTSE OCYIIIECTBICHHS
ouorexnonorunyeckux npoueccos. (ITK-1; [TK-2; T1K-4; I1K-5; T1K-6)

25. ITuTarensHble Cpebl TS KyJbTHBUPOBAHUS MHKpoopranusmos in vitro. (ITK-1; TIK-2;
[TK-4; ITK-5; ITK-6)

26. ®a3pl pocTa M Pa3MHOKEHHSI KIETOK MHKPOOPTaHH3MOB TMPU OMOTEXHOJIOTHMYECKOM
npowusBocTie nenesoro npoaykra. (ITK-1; IK-2; TIK-4; T1K-5; TIK-6)

27. MeTompl KJIETOYHOM OHOTEXHOJIOTHH B celekiuu, pacrenueBoactae. (ITK-1; TTK-2; TTK-
4, TIK-5; TIK-6)

28. Metoapl KJIETOYHON OMOTEXHOJIOTUU B KHUBOTHOBOJICTBE, BETEPUHAPHH.

29. MeToapl  KJIETOYHON OMOTEXHOJIOTHH B MUKPOOHOJIOTHH, OMOKOHBEPCHH, TIepepaboTKe 1
XPaHEHUU CEeNIbCKOXO35MCTBEHHON POAYKIIUH.

30. bruo6e30macHOCTh P MPOBEACHUH PAOOT IO KICTOYHONW OHMOTEXHOJIOTHH.

6.3. llIkasia OEHOYHBIX CPEACTB

Onenka 3HaHuil, | Kpurepun onenuBanus OneHounsble
YMEHU, HaBBIKOB cpeacTaa
(xo11. 6aIoB)
[IponBuHyTHII 3Haer: TecToBbie
(75-100 GanoB) | - mpoOrpaMMHBII MaTepHUanl W HOBAIMU JICKIIMOHHOTO | 3aaanus (31-40)
«OTJINYHOY Kypca o CpaBHEHUIO ¢ Y4eOHOIl TuTepaTypoii; Pedepar (9-10)
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-~OCHOBHYIO JIUTCPATYypy U 3HAKOM C HOIIOJHUTCIBHO
PEKOMEHIOBAHHOM JINTEPATYPOl;

-~OCHOBHBIC TCPMHWHBI U MMOHATHUA AUCHUIIIINHBI;
VYmeer:

BBIIOJIHATH PENYCMOTPEHHBIE IIpOrpaMMon
3aJaHMA;
Brnaneer:

- KOHIICTITYaIbHO-TIOHSI THIHBIM amnmapaTrom,

HAaYYHBIM S3BIKOM U TCpMHHOHOFHeﬁ.

Bomnpocst st
sk3amena (35-50)
OaiIoB

bazoserii (50 -74
Oayia) —

3Haer:
- Xopo1110 3HaeT MPOrpaMMHbBIA MaTepual U HOBAI[UU

TecToBBIE
3amanus (21-30)

«XOPOIIO» JEKIIMOHHOTO Kypca IO CpaBHCHHIO ¢ yucOHoit | Pedepar (7-10)
JUTEPaTypou; OCHOBHYIO JIMTEPATYPY M 3HAKOM ¢ | Bompocsl T
JIOMTOJIHUTEIBHO PEKOMEHIOBAHHON JIMTEPaTypoi; | sk3ameHa (22-34)
OCHOBHBIC TEPMUHBI U TIOHSATHUS JUCIUTLIINHBL;
VYmeer:
-XOpOIIO yYMEET BBINOJHATH IPEAYCMOTPCHHBIC
POrpaMMOii 3a/1aHNUS;
Buiageer:
- KOHIENTYaIbHO-MOHITHIHBIM anmnaparom,
HAYYHBIM SI3IKOM U TCPMUHOJIOTHCH.
[Toporossiii 3Haer: TecroBbie
- (parmeHTapHBIC,  MOBEPXHOCTHBIE  3HaHus | 3amanus (11-20)

(35 - 49 6GamoB)

BAKHEUIINX PA3LEIIOB IMPOTPpaMMbl M COJEpKaHUsA

Pedepar (5-8)

«yIIOBJICTBOPHUTEN | JIKIIMOHHOTO Kypca (DM3HMOJIIOTUH pacTeHHid, Mioxo | Bompockr TUIs
BHO» 3HAeT OCHOBHYIO JIUTEpAaTypy M IUIOXO 3HaKoM c | 9k3amena (19-21)
JIOTIOJIHUTEIIbHO PEKOMEHJIOBAHHON JIMTEPATypPOU;
3aTPyIHEHHs] C OCHOBHBIMM OCHOBHbBIE TEPMUHAMH U

HNOHATUSAMH TUCIUIUIHHEI,

YmMmeer:

-c1ab0  yMeeT  BBIONHATH  IPEAYCMOTPEHHBIE

IpOTrpaMMOi 3aJaHMs;

Bnaneer:

- 3aTpy[lHEHUs C MHCIIOJB30BaHMEM  HAy4YHO-

NOHATUIHOTO ammapara ¥ TEPMHHOJIOTUH Y4eOHOU

JMCLUTUIMHBL
Husknii 3HaerT: TecToBeie
(1OTIOPOTOBBIIA) He3HaHWe, 00 OTPBIBOYHOE mpenacTaBieHue o0 | 3amanus (0-10)
(xoMIeTeHIUsl He | y4eOHO-IPOrpaMMHOM MaTepuae; Pedepat(0-6)
chopmMupoBaHa) Ywmeer: Bormpocst TUTSt
(MeHee 35|- He yMeer BBINONHATH MpeAycMOTpeHHbIe | sk3ameHa (0-18)
0a/uioB) — «HE | IpOrpaMMoOM 3aJaHus;
yIoBieTBOpuTEnhL | Brageer:
HO» - He BJaJeeT  KOHIENTYaJbHO-TOHATHHHBIM

arrapaToM, HAyYHbIM SA3bIKOM U TEPMHHOJIOTHEN.

7. YdeOHO-MeTOAMYECKOE M HMH(OPMALMOHHOE o0ecreyeHHe IUCIHUIIIHHBI
(moxyas) «KiierouHast 6MOTEXHOJIOTHS»
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7.1. OcHOBHas yyeOHas JuTeparypa:

1. XoBanoBa E.B. YMK mno nucrummmnae «Kierounas OMOTEXHOJOTHUS» ISl OOYYAIOIIUXCS TI0
HarpasieHuto nmoAarotoBku: 19.03.01- buorexnonorus. Muuypunck, 2025.

2. Cmionsie, B.I1. OcHoBbl 6uoTexHonorun. OCHOBBI MPOMBIIIJICHHOW OMOTEXHOJIOTUU: ydeOHOe
nocobue. [DnekTponnsiii pecypc]| / B.I1. Citonsies, E.A. ITnomko. — Dnekrpon. nan. — CIIO. :
CIIoI'JITY, 2012. — 56 c. — Pexwum noctyna: http://e.lanbook.com/book/45316

7.2 lonosiHuTEIbHAST yUeOHasl JJUTeparypa:

1. Buorexuomoruss YueOuuk / I'pssueBa T.H., Pyban E.A., Tuxomos W.B. mox pen.
E.C.Boponuna.- CII6.: THOP/I, 2008.- 704 c.

2. Kanmamnukosa, E. A. KieTtounas uH>keHEpusi paCcTeHUH : y4eOHHMK M MPAKTUKYM I By30B /
E. A. KanamnukoBa. — 2-¢ u3na. — MockBa : WznmarensctBo [Opaiit, 2021. — 333 c. —
(Beicmiee oopazoanue). — ISBN 978-5-534-11790-5. — Texkct: anekrponnsiii // DbC HOpait
[caiiT]. — URL.: https://urait.ru/bcode/471541

7.3. MeTounquKne YKa3aHusd 110 OCBOCHUI0 TUCIHTUIIJIMHBI
1. Xosanosa E.B. Meronnueckue ykasanus 1Mo AUCHUIUIHHE «KiteTouHass OMOTEXHOIOTHSY JJIS
o0yJarmuxcsl Mo MporpaMMe OakajaBpuaTa OYHOH, 3a0YHOW W JUCTAHIIMOHHOW (HOPMBI
oOyuenus o Hampasienuto: 19.03.01- buorexnonorus. Muuypunck, 2025.
2.  XosanoBa E.B. YMK]I o nmucrurummae «Kiterounast OMOTEXHOIOTHS JUTSl 00YIArOIIHX CS
no HanpaeieHuto noarotosku: 19.03.01- buorexnonorus. Muuypunck, 2025.

7.4. UudopmannoHubie U HU(PPOBbIE TEXHOJIOTMHU (IPOrPaMMHOe
o0ecrneyeHnue, COBpeMeHHbIe NPodecCHOHAIbHBIC 0a3bI JAHHBIX U

I/IH(l)OpMaIII/IOHHLIe ClipaBO4YHbIC CI/ICTeMbl)

VYuebHast aucnMIUIMHA (MOAYINB) TPEAYCMAaTPHBAET OCBOCHHE HWH(POPMALMOHHBIX |
U(POBBIX TEXHONOTUH. Peanu3zanyst nndpoBbIX TEXHOJIOTHH B 00pa30BaTeIbHOM IPOCTPAHCTBE
ABJIIETCS OJHOM M3 BaKHEWIIMX LeJaell oOpa3oBaHMsl, AUl BO3MOXHOCTb pa3BUBATH
KOHKYPEHTOCIIOCOOHbIE KauecTBa 0O0y4YarolIMXCs Kak OyIyHNIMX BbICOKOKBAJIU(HUIIMPOBAHHBIX
CIHELUAIHUCTOB.

[{udpoBbie TEXHOJIOIUH MPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB 3()()EKTUBHOTO pelIeHUs
3aJa4  IpOoQECCHOHATIBHOIO, COLMAIBHOIO, JIMYHOCTHOIO XapakTepa ¢ HCIOJIb30BaHUEM
pa3IMYHBIX BHUJOB KOMMYHHUKAI[MOHHBIX TeXHOJNIOTUH. OcBoeHHE HUPPOBBIX TEXHOJIOTUH B
paMKax JlaHHOM JUCHMIUIMHBI (MOJyJsl) OPHEHTHUPOBAaHO Ha CIOCOOHOCTh O€30MacHO U
Ha/JIeXaluM  o0pa3oM  MoJy4yaTb JOCTYH, YIpaBlsATh, HHTETPUpPOBaTh, OOMEHUBATHCA,
OLICHMBAaThb U CO37aBaTb MHQOPMAIMIO C TOMOIIBIO LHUQPPOBBIX YCTPOHCTB U CETEBBIX
TexHosoruil. dopmupoBanue UPPOBON KOMIETEHTHOCTU MpeAronaraeT padoTy ¢ JaHHBIMH,
BJIa/ICHNE UHCTPYMEHTAMHU JUIsI KOMMYHHKAIIH.

7.4.1. DJIeKTPOHHO-0MOIMOTEYHASI CUCTEMbI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
Ne 6/1 (CereBast a1ekTpoHHas OUOIMOTEKA)

2. ba3za naHHbIX 271eKTpoHHBIX MHPOopManoHHBIX pecypcoB @T'BHY INHCXb (norosop
no oOecreueHnIo JI0CTyNna K 3JeKTPOHHBIM HH(popMmanroHHbIM pecypcam PI'BHY ITHCXb
yepe3 TepmuHan yaanennoro goctymna (TY I ®I'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnextpoHHast 6ubnuoreynas cucrema «HanmoHanbHbI UppoBOH pecypc «PyKoHT»:
Komnekmun «ba3ossiit MmaccuB» U «Komoc-c. Censckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIYT IO MPeoCTaBIeHHIO A0cTyma oT 26.04.2024 Ne 1901/BI122)
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4. 000 «AnekrponHoe m3naTenbcTBo FOPAMT» (https://urait.ru/) (moroBop Ha oKa3aHHe
YCIYT 10 TPENOCTaBIEHUIO JocTyna K oOpasoBarenbHOU matrdopme OOO «IaeKTpoHHOE
uszarenscro IOPAWT» ot 07.05.2024 Ne 6555)

5. DnexkrponHo-OmbOaMoTeuHass cuctema «Bepuanckuity - (https://vernadsky-lib.ru)
(oroBop Ha O6e3BO3ME3THOE UCTIONB30BaHUE Mpou3BeaeH oT 26.03.2020 No 14/20/25)

6. baza mannbix HOB «HanuonanwpHas snektpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o moakimoueHnn k HOb u mpenocrasiiennu gpoctymna Kk oobektam HOB ot 02.02.2024
Ne 101/H2b/4712-n)

7. Cornamenue O COTPYAHHYECTBE IO OKa3aHUIO OMOIMOTEYHO-MH(OPMAIMOHHBIX MU
COLIMOKYJIbTYPHBIX YCIYT MOJb30BaTeNIIM YHUBEPCUTETa M3 YKCIA WHBAJIMAOB MO 3PEHHIO,
CITA0OBUISIINX, WHBATHIOB IPYTHX KATETOPUW C OTPaHHMYEHHBIM JIOCTYIIOM K WH(pOpMAIIUH,
JUI, MMEIONIUX TPYAHOCTH ¢ uTeHHeM IutockonedatHoro Tekcra TOI'BYK «TambGoBckas
obJyacTHas YHUBEpCalbHas Hay4Hast oubaroTeka UM. A.C. [Tymkunay»
(https://www.tambovlib.ru) (cornamrenue o corpyauudectse oT 16.09.2021 Ne 6/H)

7.4.2. UndopManmoHHbIE CIIPABOYHBIE CHCTEMBbI
1. CnpaBounast npaBoBast cucrema Koncynprantllinroc (1oroBop mocTaBkH, aJantainud 1
conpoBoxkAeHUs dKk3eMIUsIpoB cucteM Koncynsrantllmoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DnexTpoHHbIM mnepuoanueckuil cnpaBouHuk «Cucrema I'APAHT» (moroBop Ha
YCIIYTH 10 conpoBokaeHu0 oT 28.02.2025 Ne 194-01/2025).

7.4.3. CoBpeMeHHBbIe MPO(deccHoHATIbHBbIE 0a3bl TaHHBIX

1. baza naHHBIX HOPMATHUBHO-TPABOBBIX aKTOB HH(OPMAIIOHHO-00pa30BaTEIbHON
nporpammel «Pocmeron» (orosop ot 05.09.2024 Ne 512/2024)

2. baza nannbix Hayunoii snextponHoi Oubmmoreku eLIBRARY.RU — poccuiickuii
UHPOPMALMOHHO-aHAIUTHYECKUH TOpTal B O00JAacTH HAyKH, TEXHOJOTHH, MEAWLUHBI |
obpasoBanus - https://elibrary.ru/

3. ITopran oTkpeITHIX HaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OrtkpoiTeie nanHble @DenepalbHON  CIyX OBl TOCYAapCTBEHHOW CTATUCTUKU -
https://rosstat.gov.ru/opendata

7.4.4. JIMLIeH3MOHHOE U CBOOOIHO PACPOCTPaHsieMoe MPOrpaMMHOe
o0ecrneyeHune, B TOM YHUCJIe 0T€4eCTBEHHOT 0 MPOM3BOICTBA

No HaumenoBanue PazpaboTunk HocTtynHocTh Ccpuika Ha Equnbrit PexBu3nTHI
1o (MueH3UOHHOE, | peecTp poCCHICKUX MOJITBEP K TIAIOIIETO
(npaBooOanate CBOOOJTHO nporpamm it 9BM JIOKyMeHTa (Tipu
JIb) pacnpoctpansiem | u B/l (mpu Hanmaun) HAJIN9IHN)
oe)
1 Microsoft Windows, Microsoft JInnes3nonHoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JercTBUsA: 6eCCPOUHO
2 AHTHBHDPYCHOE AO JIunensmonnoe | https://reestr.digital.g | CyGnuueH3noHHbIH
MPOTrPaMMHOE «JIaGopaTtopus ov.ru/reestr/366574/? norosop ¢ 000
obecrieueHne Kacniepckoro» sphrase_id=415165 «Codrekc» oT
Kaspersky Endpoint (Poccus) 09.12.2024 Ne 6/1,
Security nnst 6uzHeca CPOK JICHCTBHSI: C
09.12.2024 o
09.12.2025
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https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

MoitOduc 000 «Hogsie JIunensmonnoe | https://reestr.digital.g Konrpakt ¢ 000
CraHgapTHbIH - N ER IS ov.ru/reestr/301631/? «PyGHKOH»
OducHBIH TakeT TEXHOJIOTHI sphrase_id=2698444 ot 24.04.2019 Ne

UL paboTHI C (Poccwst) 03641000008190000
JOKYMEHTaMHU 12
Y TIOYTOH CPOK ACHCTBUA:
(myoffice.ru) OeccpouHo
OducHslil makeT AO «P7» Juniensuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
«P7-Ocducy ov.ru/reestr/306668/? «Codrexey
(meckToMHAsT BepCHs) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CPOK JIEHCTBUSL:
OGeccpoyHO
OmnepanroHHas 00O "basanst | Jluneusuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
cucremMa «AJbT cBOOOIHOE ov.ru/reestr/303262/? «Codrekcy
O06pa3oBaHue» MIPOrpaMMHOE sphrase_id=4435015 ot 24.10.2023 Ne
obecreuerue" 03641000008230000
07
CPOK JIEHCTBUSL:
O6eccpoyHO
IMporpammHas AO Jluuensnonnoe | https://reestr.digital.g JIMIeH3nOHHBIN
cucTeMa JUTs «AHTHILIATHAT ov.ru/reestr/303350/? qorosop ¢ AO
0OHapyKEHUS (Poccust) sphrase_id=2698186 «AHTHUILTIATAaT» OT

TEKCTOBBIX 23.05.2024 Ne 8151,

3aMMCTBOBAaHMI B CpPOK JECHCTBUSA: C
y4eOHBIX ¥ HAYYHBIX 23.05.2024 no
pabotax 22.05.2025
«Axtumnaruatr BY3»
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe Systems CBoGoaHO - -

- IPOCMOTP pacrmpocTpassem

nokymeHntoB PDF, oe
DjvuU

Foxit Reader Foxit CB006OIHO - -

- IPOCMOTP Corporation pacrpocTpaHsieMm
nokymeHToB PDF, oe

Djvu

7.4.5. Pecypcbl HHOPMALTMOHHO-TEJIEKOMMYHMKAMOHHOM ceTH « AHTEepHET»

1. CDTOwiki: 6a3a 3Hanuii mo mudpoBoit Tpanchopmariiu https://cdto.wiki/
2. Pexum nocryma:.garant.ru - cnpasouno-mpasoBas cucrema «["’APAHT»
3. Pexum nocryma: www.consultant.ru - crmpaBodHO-TIpaBoBasi cucrema «KoHCYIbTaHT

ITmrocy

7.4.6. HudpoBble HHCTPYMEHTHI, IPUMEHsieMbIe B 00Pa30BaTeJIbHOM

LMS-mrardopma Moodle
Buptryansnas nocka Mupo: miro.com

Buptyansnas nocka SBoardhttps://sboard.online

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

N OA

Cepauc

Bupryansnas nocka Padlet: https://ru.padlet.com
O6maunbie cepuchl: Auaekc.luck, O6m1ako Mail.ru
Cepsucsl onpocoB: Suaekc @opmbi, MyQuiz
Cepsucsl Buaeocs3u: SIuaekc Teaemoct, Webinar.ru
COBMECTHON paboOThI

http://www.trello.com
7.4.7. llndppoBble TEXHOJOTHH, IPUMEHsIEMbIE ITPH U3YUYEHHUH JUCIHUILIHHbBI

Haa TpoekTamu i HeOombmumx rpymm  Trello

Ne [udpossie Bunpsl yueOHOM paboTHI, dopmupyemblie UK
TEXHOJIOTUH BBINOJTHSIEMBIE C KOMIICTCHIIHH
pUMEHEHUEM UG POBOi
TEXHOJIOTHH
1. | O6naunsie Jlexun [1K-1 WNIK1 g1
TEXHOJIOTUH CamocrositenbHas padbora
2. | bompmne mannele | Jlekinu I1K-1 MK g1
CamocrosTenbHas pabora

8. MaTepl/IaJIbHO'TeXHI/IquKoe o0ecrneuyeHue TUCHUIIINHBI

VYyeOHast ayauTopust
s IIPOBECHUS
3aHATUI
JEKIIMOHHOI'O THUIIA
(r. MuuypuHCK, yiI.
WuTepHannoanibHa
s, 1. 101, 2/32)

1. Xanro3u ropu3oHTalIbHbIE Ha TPU OKHA

(uHB. Ne 2101065486)
2. HWurepaktuBHas Jocka (uHB. N
2101040205)

3. CucremHBIN KOMIUIEKT: mporeccop Intel
Original LGA 1150, Bentunstop Deepcool
THETA 21, marepunckas miata ASUS
HB81M-K<S-1150 iH, mamsare DDR3 4 Gd,
xectkui auck 500 Gb, xopmyc MAXcase
H4403, 6nox muranus Aerocool 350W (
VHB. Ne 21013400740)
4. Tlpoextop Viewsonic PJD6243 DLP

3200 lumens XGA 3000:1 HDMI 3D
3. HabGopsr J€EMOHCTPALIMOHHOT O
obopymoBaHus M y4eOHO-HArJsHBIX
nocoOui.

1. Microsoft Windows 7
(mumens3us ot 31.12.2013
No 49413124, 6eccpouHo).
2. Microsoft Office 2010
(muuenszuss ot 04.06.2015
No 65291658, 6eccpouHo).

VYyeOHas ayauropus
s IIPOBEICHUS
3aHATHI
CEMHUHApPCKOI0
TUTIA, TPYIIIOBBIX U
WH/IUBUIYaJIbHBIX
KOHCYJIbTAIINH,
TEKYIIEro KOHTPOJIS
U TPOMEKYTOUYHOMN
aTTecTaluu
(YaeOnas
nabopaTtopus
busnoIOTHHA
pacTeHui)

1. [Tnardpopma UP-12 BioSan mis meiikepa,
YHUBEpcaJbHas Ui KojO, OBITONOK U
crakaHoB, 265°185mm mst mierikepoB OS-
12, PSU-10i, ES-20 (uuB.Ne21013600789)
2. doromerp K®K-3-01-"30M3"
doroanextpuueckuit (MHB.Ne21013600788)
3. Hletikep PSU-101 BioSan, opOurtanbHbIit
(50-450 06/MuH, opOUTaNTBHEIH, 10 3KT) 63
m1aTGopmbl (uuB.Ne21013600790)
4. Hetikep S-3 uudposoit (miard. 168168
00/MuH, amruutyna 20MM, OpOMTaNIbHBIH,
10-250 o6/mMun)  (MHB.Ne21013600783)
5. Hlocka xnaccHas (mHB.Ne41013602281)
6. Kpecno opucunoe AV 204 PL MK Tkanb
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(r. MuuypuHCK,
y4xo03 «Pormay,
9/27)

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

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

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

9. [IpoexTop NEC M361X
(uuB.Ne41013401707)
10. Cucremusbiii  komruiekt: Ilporeccop

Intel Original LGA 1155, BeHTuusarop,
MaTepUHCKas IU1aTa, MaMATh, >KECTKUH
JIICK, BHJEOKApPTa, MOHHUTOP, YCTPOHCTBO
YTCHHUS KapT TaMsITH, TPHBOJ, KOPITYC,
KiaBuatypa, Mbimb (uHB.Ne41013401700)
11. Cron naGopaTOpHBIM XUMHYECKHM
(1200°600°750)  cToyenIH.IIaCTHK/KapKac
an.npoduib (maB.Ne41013602349,
41013602348, 41013602347, 41013602346,
41013602345, 41013602344, 41013602343,
41013602342, 41013602341, 41013602340,
41013602339, 41013602338,
41013602337)

12. kad mia XxpaHeHus J1abopaTOPHOU
MOCYbI (800°45071950) MTOJIKH
IUTACTUK/KapKac al.mpoduib C 3aMKOM
(uHB.Ne41013602358)

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

VYyeOHas ayauropus
TSt
CaMOCTOSITEIIBHON

paboThI (r.
MuuypuHCK, yiL.
WHuTepHannoHaabHa
g, goM Ne 101,
3/2396)

1. Jocka xmaccHast (mHB. Ne 2101063508)
2. XKamo3um (uHB. Ne 2101062717)
3. Kamoszu (uuB. Ne 2101062716)
4. Kommetorep Celeron E3500, mar. muiara
ASUS, onep.namars 2048Mb, MoHHTOp
19"AOC (uHB.No 2101045283,
2101045284, 2101045285)
5. Kowmmetorep  Pentium-4  (uHB.Ne
2101042569)

6. Mono6nox 1iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web
/  xnmaBmarypa,  MbImb  (mHB. N
21013400521, 21013400520)
7. Komnsiorep Dual Core E 6500 (unB.Ne
1101047186)

8. Kommprotep TopuHago Cope-2 (unB.Ne
1101045116, 1101045118, 1101045117)

1. Microsoft Windows

XP,7 (MuueH3us oT
31.12.2013 Ne 49413124,
O6eccpouHo).

2. Microsoft Office 2003,
2010 (MuueH3us oT
04.06.2015 Ne 65291658,
06eccpouHo).

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

4. nanoCAD (Bepcus 5.1
JIOKaJIbHAs,
obOpasoBarenbHast
JIMIEH3US, CEepUIHBIN

HOMED NC50B-270716
JULEH3Usl  JAEWCTBUTEIbHA
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9. Dxpan Ha mtatuBe (MHB.Ne 1101047182) | Geccpouno, OecruiatHas).

KomnberoTepHass TexHHMKa TMOJKIOYEHA K | 5. [TporpamMmHBbIii
cetn «MHTEepHET» M 0OecnedeHa JOCTYIOM | KOMILJIEKC «ACT-Tect
B ONOC yHuBepcurera. Plusy» (JIMIIEH3NOHHBIH
norosop ot 18.10.2016 Ne
JI-21/16).
6. I'c Maplnfo

Professional 15.0 s
Windows gns  y4eOGHBIX
3aBEeICHUN

(JIMLIEH3MOHHBIM  JIOTOBOP
ot 18.12.2015 Ne123/2015-

y)

Pabouas nporpamma aucuuiuinabl «Kinetounas OMOTEXHOJIOTH) COCTaBJIEHA B COOTBETCTBUU
¢ tpeboBanusamu PI'OC BO no nanpasiennro moaroroBku 19.03.01 buotexnomnorus, (ypoBeHb

Gakanaspuara), YTBEPKICHHOIO ITPUKa30M MuHKCTEpCTBa 00pa3oBaHus U Hayku PO
Ne 736 or 10.08.2021.

ABTODp JIOLIEHT, KaHJUAT C.-X. HAYK Xosanosa E.B.

Peniensent: kaHammaT C.-X. HayK, JOUEHT Kadenpsl JaHAMA(THON apXUTEKTYPHI,
3emieycTporcTBa u kagactpos ['youn A.C.

IIpoepamma paspabomana 6 coomeemcmsuu ¢ mpebosanusimu ©®I'OC BO

[Iporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl CagoBOJACTBA, OWOTEXHOJOTHH U
CEJIEKLMU CEMEHOBOJICTBA CEIbCKOXO3SIMCTBEHHBIX KYNbTYp (mpoTokos Ne 9 ot «18» ampens
2022 r.)

IIporpamma  paccMoTpeHa Ha  3aceJaHMM  y4yeOHO-METOJUYECKOH  KOMHUCCHH
[TnonooBomuoro unHcturyra uMm. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 8 or
«18» ampens 2022r.)

[IporpamMmMa yTBepk/ieHa pelieHHeM Y4eOHO-METOJAMYECKOTO COBETa YHUBEPCHUTETA
npoTokoi Ne§ ot «21» ampensa 2022 r.

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpebvosanusimu @IOC BO

IIporpamma paccMoTpeHa Ha 3acelJaHMM Kadeapbl CaJoBOACTBA, OMOTEXHOJOTMHA U
CEJIEKIIMM CEMEHOBO/JICTBA CEIbCKOX03IWCTBEHHBIX KYIbTYp, IpoTokoa NelO ot 13 urons 2023
T.

[IporpamMmMa paccMoTpeHa Ha 3acelaHud Y4eOHO-METOAMYECKONH KOMHCCHUU HMHCTUTYTa
(byHAaMEHTANbHBIX U MPUKIAAHBIX arpobuorexHoioruii um. M.B. Muuypuna Muuypunckoro
I'AY (npotokon Ne 11 ot 19 utons 2023 r.).

IIporpamma yTBepxk/ieHa Ha 3acellaHUM y4eOHO-METOAMYECKOIO COBETa YHHBEpPCUTETA
(mpotoko:n Ne 10 ot 22 urons 2023 1.).

[Iporpamma yTBep)kaeHa peuieHHeM Y4eOHO-METOJUYECKOro COBETa YHHBEpPCHTETa
poTokoa Ne ot «20» ampens 2023 r

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpebvosanusimu @IOC BO
IIporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl CagoBOJACTBA, OWOTEXHOJOTMU U
CEJIEKIINH CEIbCKOX03IMCTBEHHBIX KynbTyp (mpoTokoin Ne 11 ot 3 mas 2024 r.).
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[Iporpamma paccMoTpeHa Ha 3acelaHuU y4eOHO-METOIUYECKOM KOMHMCCHUH WHCTUTYTA
byHIaMEHTAIBHBIX W TPHUKIAAHBIX arpoouorexHosioruii um. M.B. Muuypuna MuuypruHCKOTO
I'AY (npotokon Ne 10 ot 20 mas 2024 r.).

[IporpamMma yTBepk[eHa Ha 3acelaHUU Y4eOHO-METOJIMYECKOT0 COBETa YHUBEPCHUTETa
(mporokon Ne 10 ot 23 mas 2024 r.).

Ilpoepamma paspabomana 6 coomeemcmesuu ¢ mpebosanusimu @I'OC BO

[IporpamMma paccmoTpeHa Ha 3acefdaHuM Kadeapbl CaJoBOJACTBA, OWOTEXHOJIOTUH U
CEJIEKIIMU CEIbCKOXO03AMCTBEHHBIX KyJIbTYp, IpoTokoa Ne 10 ot 08 anpens 2025 r.

[IporpamMma paccMoTpeHa Ha 3acelaHUd Y4eOHO-METOAMYECKONM KOMHUCCHUU HHCTUTYTA
(byHaaMEeHTaNBbHBIX U MPUKIAAHBIX arpodonoTexHojoruii um. M.B. Muuypuna MuuypuHCKOTO
I'AY (mpotokoin Ne 8 ot 21 anpens 2025 ).

[lporpamma yTBep>kJeHa Ha 3acelaHHM Y4eOHO-METOAMYECKOTO COBETa YHHMBEPCUTETa
(mpoToko Ne 8 ot 23 anpens 2025 r.).

OpI/IFHHaJ'I JOKYMCHTA XPaHUTCA Ha Ka(benpe Ccaa0BOJICTBaA, OMOTEXHOIOTHI
Hn CCIICKIINH CEIBbCKOXO03SMCTBECHHBIX KYJIBTYP
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