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1. esun ocBOeHUSI JUCHUILIHUHBI (MOIYJIf)

Hensamu gucuurumabl «Knetounass 6uorexHosnorus» (GpopMupoBaHUE y OOYYarOLIUXCS
TEOPETUYECKUX MPEICTaBICHUA 00 OCHOBHBIX METOAAaX KICTOYHOH OHMOTEXHOJIOTHH,
MOJICKYJISIPHBIX U TEHETHYECKUX MEXaHW3Max (PYHKIMOHUPOBAHUSI CUCTEM JKU3HECATETHHOCTH
KJICTKH, JJICMEHTAPHBIX HABBIKOB ITIOCTAHOBKMA OHMOJIOTMYECKOTO OSKCIIEPHUMEHTa B XOJe
1a00paTOPHBIX 3aHATUH.
3anaun:- (dbopMHpOBaHUE TMPEICTABICHUNA 00 OCHOBHBIX MOJICKYJSIPHBIX W TCHETHUECKUX
MeXaHu3Max (QYHKIIMOHUPOBAHHSI CUCTEM JKU3HEICATETPHOCTH KIIETKH |

- IaTh TpPEJCTaBIIeHUE 00 OCHOBHBIX METOJAaX, NMPUMEHSEMBIX ISl KYJIbTHBUPOBaHUS
M30JIMPOBAHHBIX KJIETOK MUKPOOPTaHU3MOB, PACTCHHI U KHUBOTHBIX

- Hay4YuTh OOYYAIONUXCS aHAJIU3UPOBATh COBPEMEHHBIC JaHHBIE 00 HCIIOJIb30BAHUH
METOJIOB KJICTOYHON OMOTEXHOJIOTHH ISl CO3JJaHUSI OPTaHU3MOB C TIOJIC3HBIMH CBOHCTBAMMU.

- ¢dopMupoBaTH  yMEHHE  CAMOCTOSATENbHO  OCYILECTBIATH  cOop,  00paboTKy,
WHTEPIIPETAIMIO OMOJIOTHYeCKON WH(OPMALIUY [Tl PEIICHHSI HAYIHBIX Y MIPAKTHYCCKHUX 3a]1aq
B 007acTH KJIETOYHOH OHOTEXHOJOIHMH, HEOOXOAUMBIX IS spdexTuBHOM U
I[EJICHANIPABICHHON POPECCHOHATBHON JACSITEITLHOCTH.

2. MecTo ITUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMMbl

JlaHHas JUCHMIUIMHA COIJIaCHO ~ y4yeOHOMY IIJaHy II0 JAaHHOMY HaIlpPaBJICHMIO
NOArOTOBKU OTHOcUTcs K brnoky l«/luctumuinbbl (MOAynH)», OJIEKTUBHBIE JAUCLUILIMHbBI
b1.B./1B.07.01.

Jlns ycmemrHoro OCBOCHHUSI JAHHOTO Kypca HEO0OXOJWMBbI 0a30BbIC 3HAHHS JTUCIHILIMH:
«O0mas u HeopraHuyeckas XuMmus», «OOmas Ouonorus U MHUKpoOuosorus», «OCHOBBI
OMoXUMHUM». 3HAHUS U HABBIKU, MPUOOPETEHHBIE MTPU U3YYEHUH JUCHMILIUHBI «bHOTEeXHOIO0rHs
OMOJIOTHYECKH AaKTHBHBIX BEIIECTB», MOTPEOYIOTCS MpU MPOXO0XKIEHHUH MPOU3BOJICTBEHHOM
MPAKTUKU HAyYHO-UCCIIeJoBaTeIbcKas padoTa, mpu noArotoske u 3ammure BKP.

3. Ilnanupyemble pe3yJabTaTbl OO0y4YeHHS] 1O [JAWCHHUIJIMHE, COOTHECEHHbIE C
IUVIAHUPYEMbIMH pe3yJIbTATaMH 0CBOEHHS 00Pa30BaTeIbHOM MPOrPaMMBbI
B pesynbrare wu3ydeHHs AUCIUIUIMHBI OOYYAIOIIMICS JOJKEH YCBOUTH TPY/IOBBHIE
(GbyHKIIMM B COOTBETCTBUU ¢ MpodeccruoHaNbHbIM cTanaapToM 22.004 Crneuuanuct B 00IacTH
OMOTEXHOJIOTUH TPOIYKTOB TIMTAHUS YTBEPXKJACH  MpukazoM MUHHCTEPCTBA Tpylda u
connanbHOM 3amuTel PO ot 21 nexabps 2015 roxa Ne 1046 H)

O060011eHHBI

¢ Tpyioshie  Tpynossie Bri6pannsie Tpynossie neictBus (T/)

byHKIIUN byukun (TD)

(OTD)

Benenune VYnpasnenue KOHTpO/Ib TEXHOJNOTMYECKMX NapamMeTpOB M  PEKHUMOB
TEXHOJIOTHY | Ka4eCTBOM, IPOU3BOJICTBA  OMOTEXHOJIOTUYECKOH  MPOIYKIMH  JUIs
€CKOro 0€30MacHOCTBIO | TTUIIEBOM MPOMBIIIIICHHOCTA Ha COOTBETCTBUE TPEOOBAHUSIM
nporecca u TEXHOJIOTMYECKON M 3KCILTyaTallnOHHON JOKYMEHTAINH
IIPOU3BOJICT | IPOCIEXNBaeMoO | BHenpeHue cucreM yrpaBieHHs] Ka4ueCTBOM, 0€30M1aCHOCTHIO
Ba CTBIO u IIPOCIIEKNBAEMOCTBIO IIPOU3BOJICTBA
OMOTEXHOJN | MPOMU3BOJICTBA OMOTEXHOJIOTMYECKOM NPOAYKIUH JUIS MULIEBON
OrMYeCKOM | OMOTEXHOJIOTUY | MPOMBIIIICHHOCTH B IHeNsAX oOecredeHus TpeOoBaHHi
NPOAYKIMH | €CKOM TEXHUYECKHUX PErJaMEeHTOB K BUJaM MUILEBOM MPOAYKIIUI
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IS
MUIIEBOU
MPOMBIIILIE
HHOCTH

OPOJYKUUU ISt
MUIIEBOU
MIPOMBIIIUIEHHOC
™ D/02.6

OcBoeHne TUCUUIUTMHBI (MOAYIIS) HampaBiieHO Ha (popMUpoBaHuE MPO(hecCHOHATBHBIX
KOMIIETECHIINH:
IIK-1 CnocobeH BiageTh OCHOBHBIMH METOIAMH,
IIPOBEJICHUS SKCIIEPUMEHTAIbHBIX MCCIEI0BaHUM, 0OpabOTKM M NPEACTaBICHMS IOJTYYEHHBIX
pEe3yNnbTaTOB B CBOEH MpodeccnoHanbHOM 001acTH;
[1K-2 CnocobeH MpOBOAWTH BXOJHOH M TEXHOJOTMYECKUI KOHTPOJIb KayecTBA CHIPHS,
no;xy¢paOprKaTOB, FTOTOBOM MPOIYKIUU U OMOTEXHOJIOIMYECKUX IIPOLIECCOB;

[IK-4 CnocoOeH OCyHIECTBISATh TEXHOJIOIMYECKUH IpoIece

npueMaMn IUIAHUPOBAHUA H

B COOTBCTCTBHUU C

pPErJaMeHTOM M HCIOJIb30BaTh COBPEMEHHBIE TEXHUYECKHE CPENICTBA JIi U3MEPEHHSI OCHOBHBIX
apaMeTpoB OMOTEXHOJIOTUYECKUX MPOLIECCOB, CBOMCTB ChIPbsl U POAYKLIUY;
[TK-5 Crioco6eH k peanu3ainuy 1 yIpaBIeHHUI0 OMOTEXHOIOTHUECKUMH MTPOIECCAMU;

I1K-6

Crocoben

MPOBOJUTH

0aKTEPHOJIOTHICCKHE,

TOKCHUKOJIOTHUYECKHEC

HCCIICAOBAHUA ITPUPOAHBIX o6pa3u013, TCXHUYCCKUX CPCACTB U TCXHOJOTHYCCKUX ITPOLECCCOB
C Y4CTOM 3KOJOIrMYCCKHX IMOCJISACTBUM HX INIPpUMCHCHUA.

Kon u Kpurepuu onieHuBaHmUs pe3yabTaToB 00yUeHUs
HAaNMCHOBAHNUC KOI[ u HU3KUN
YHUBEpCAJILHOU HalMEHOBaHUE | (IOMOPOTOBBIH,
KOMIICTCHIIMH WHIUKaTOpa KOMIIETECHLIUS . .
MTOPOTOBBIN 0a30BbIi .
JIOCTHIKCHUS HE MIPOJABUHY THIN
YHHBEpCAIBHBIX | chopmupoBaHa)
KOMIIETCHLINH
I1K-1 Cnocoben N-1nk1 — He Bmageer Cimabo Braxeer CB000OIHO
BJIQJICTh Brnaneer OCHOBHBIMHU BJIaJIeCT < ODOLLIO BJajieeT
OCHOBHBIMHU OCHOBHBIMHU METOJIaMH H OCHOBHBIMHU p OCHOBHBIMHU
OCHOBHBIMHU
METOJIaMH, METOJIaMH H preMaMu METOJIlaMU | METOJaMH |
METOJIaMHU u
nprueMamMu nprueMaMu IUIAHUPOBAHUS | IPUEMaMHU DHEMAMIL nprueMaMu
IUIAHUPOBAHUS U | IUIAHUPOBAHUS | DKCIEPUMEHTANl | IJIAHUPOBAHUS mli aAnnboparus | WAHHPOBAHHS
MIPOBEACHUS AKCIIEPUMEHTA BHBIX JKCIIEPUMEHTA P JKCIIEPUMEHTA
. SKCIIEPUMEHTAT
AKCIIEPUMEHTAITh BHBIX WCCIIEIOBAHUN B | JIbHBIX HBIX JTBHBIX
HBIX HCCIICIOBAaHUN B | TIPO(ECCHOHANb | MCCIICIOBAHHIMA . HCCIIeIOBaHUN
. N WCCIIEIOBAaHUN B
WCCIIeZIOBaHUM, | TpodeccHoHab HOWM B B
N pohecCHOHAIb
00paboTku n HOM JEeSTENLHOCTH | TpodeccroHal Hoil npoheccruoHaT
MIPEJICTABICHHUS JIESITEIIbHOCTH bHOU bHOM
JIeSTEIIbHOCTH
MTOJTyYEHHBIX JICATSIIbHOCTH JICSATSIIbHOCTH
pe3yNbTAaTOB B NI-2nk1 — He mpoBogur | He XonollIo OTnudHo il
CBOEN [IpoBoaut 3aKIAJIKY JIOCTaTOYHO I (E)BOHHT [IpoBoaut
podeCCHOHANIbH 3aKJIaJIKY OIIBITOB U MTPOBOJIUT 5 ;)Knaax 3aKIIaJIKY
oit o0iactu OTIBITOB U TIEPBUYHBIH 3aKJIaJIKy OHBITOBy ;| OTIHITOB u
TIEPBUYHBIH aHaIn3 OTIBITOB u . MIEPBUYHBIN
N MEPBUYHBIH
aHaJIn3 9KCIIEPUMEHTAN | MMEPBUYUHBIH AHAIS aHaJIn3
9KCIIEPHMEHTA | bHBIX JaHHBIX | aHAJIH3 JKCIIEPUMEHTA
SKCIIEPUMEHTA
BHBIX JJAHHBIX JKCIIEPUMEHTA JTBHBIX
bHBIX JIAHHBIX
JIbHBIX JTAHHBIX JTAHHBIX
WNA-3nk-1— He mpumensier | He Xoporto CroOomHO
IIpumensier METO/TBI JIOCTaTOYHO MPUMEHSIET MIPUMEHSIET
METO/TBI MaTEeMaTH4YeCKO | MPUMEHSET METO/TBI METO/IBI
MaTeMaTU4YecKo | H 00pabOTKM U | METO/BI MaTEeMaTHYECKO | MaTeMaTHYECK
11 00pabOTKM M | TIPEJCTABICHUS | MaTeMaTHUYeCK | B 00pabOTKH M | olf 00pabOTKH
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MIpeICTaBICHUS pe3yNIbTaToB 0l 00palOoTKM | MpENCTaBIECHUS | U
pe3yIbTaToB JKCIIEPHMEHTa | | pe3ynbTaToOB MIPEJICTaBICHU
AKCIIEPUMEHTA MPEJICTABICHN | SKCIIEPUMEHTA sl pe3yJbTaToOB
s pe3yJIbTaTOB JKCIIEPUMEHTA
JKCIIEPUMEHTA
I[IK-2 Cmocoben | U/-1rk-2 — | He momeayeTtcs He Xopormro CBoboaHO
MTPOBOJIUTH [Monk3yeTcs prueMaMu JIOCTaTOYHO MOJIb3YETCS MOJIE3YETCSI
BXOJTHOM U | IpueMamMu MIPAKTHYECKOM MOJIB3YeTCA MpHeMaMu pueMaMu
TEXHOJIOTMYECKHUM | TpakTHUeCKOM paboTEHI C npueMamu MPAaKTUYECKOU | MPaKTUYECKOU
KOHTPOJIb paboThI C | HOPMAaTHBHOH | MPAaKTHYECKOWM paboThI € paboThI €
KauyecTBa CBIPbs, | HOPMATHBHOMN JIOKYMEHTaIuen paboThI € HOPMAaTUBHOMU HOPMATHBHOMN
nory(haOpuKaToB, | JOKyMEHTaIne , HABBIKAMHU HOPMAaTHBHOW | JOKyMEHTAaIlMel | JOKyMeHTaIue
TOTOBOM , HaBBIKAMU | CTaHAAPTHBIX U | JOKYMEHTAIIHE , HABBIKaMU i, HaBBIKAMU
MIPOAYKITIH U | CTAHJAPTHBIX U | CEPTU(UKAIMOH | i, HABBIKAMH | CTAHJAPTHBIX M | CTaHIAAPTHBIX
OMOTEXHOJIOTHYEC | CEPTU(HKAINOH | HBIX UCTBITAHUNA | CTaHIAPTHBIX | CEPTHU(HUKAINOH u
KHX IIPOIIECCOB; HBIX WUCIBITAHUH | CHIPBS, TOTOBOM u HBIX UCTIBITAaHUH | cepTHdHUKAIIO
CBhIpbsl, F'OTOBOM | IPOAYKLHHU U CepTU(HKALNO | CBIPHSI, TOTOBOU HHBIX
MIpoOAYKIIUN u TEXHOJIOTHYCCK HHBIX IMIPpOAYKIHU U HUCIIBITAaHUN
TEXHOJIOTHYECK WX TIPOIIECCOB WCTIBITAaHUI TEXHOJIOTHYECK CBIPBS,
HX MPOIIECCOB CBIPBS, WX MPOLIECCOB TOTOBOM
rOTOBOM NPOAYKIUU U
MIPOIYKIINH U TEXHOJIOTHYEC
TEXHOJIOTHYEC KHX
KHX MPOIIECCOB
MIPOIIECCOB
NA-2nk2 — He peammsyer | He
A P M OTnuaHo
Peanusyer MEpPOIPHUATUS | JIOCTATOYHO
Xoporuo peanusyer
MCPOIIPUATHA 10 ITOBBIIICHNIO peaIn3yeT
peauzyet MEPOIPUSATHUS
IO TTOBBIIICHHUIO | Ka4eCTBA CHIPBS, | MEPOTIPUSATHS
MEPOIIPUATHSL 1o
Ka4yecTBa ChIpbs, | momydadpukaTo | mo
. MO TIOBBIIICHUIO | MTOBBIIICHHUIO
noJrypabpuKaTo B, TOTOBOH MOBBIIIICHUIO
N KadecTBa ChIPhs, | Ka4ecTBa
B, TOTOBOI MPOJYKIIMA B | Ka4ecTBa
nony($abpuKaTo | ChIpbS,
MIPOYKIINH B COOTBETCTBHH | CHIPBS, .
B, roToBOM | mosydadpukar
COOTBETCTBHHU TpeboBaHUsSIMU | TTOTypadpUKaT .
. | IpoAyKIMKU B | OB, TOTOBOHU
Tpe6OBaHI/ISIMI/I CTaHIapTOB OB, TOTOBOU
COOTBETCTBUH NpOAYKIUU B
CTaH/IapTOB KadecTBa MPOAYKIINA B
Tpe6OBaHI/I$IMI/I COOTBETCTBUHN
KauecTBa COOTBETCTBUHU
CTaH/IapTOB TpeOOBaHUSIMH
TpeOOBaHUSIMHU
KadecTBa CTaH/IapTOB
CTaH/IapTOB
KauecTBa
KadecTBa
WN-3nk-3 — He He
Ot1nuyHO
OcyIIecTBII€T | OCYIICCTBISAET | JOCTATOYHO Xopoiio OCYIIECTRISET
KOHTPOJIIb KOHTPOJIb OCYIIECTBISIET | OCYIIECTBISET KOiT ollh
coOJIr0IeHUS COOJIIOICHUST | KOHTPOJIb KOHTPOJIb co6J1§) f—
9KOJIOTHYECKON | DKOJIOTHYECKOW | COOJFOICHIS co0IroIeHUS
. | sKomorHYecko
" " OKOJIOTHYECKO | JKONIOTHYECKOH | o .
OMOJIOTMYECKO | OMOJOTHYECKOU | U H| "
. | Ouomoruyecko
Oe3omacHOCTH 0e30macHOCTH | OMOJIOTHYECKO | OMOJIOTHIECKOM i
MPOAYKIIUU MPOAYKIIUU 71 0e301acHOCTH
POLYKIL poLy Oe3omacHOCTH
OMOTEXHOJIOTUY | OMOTEXHOJIOTUY | OE30MaCHOCTH | MPOIYKIIUU S ——
€CKOro €CKOro MPOLYKIUH OMOTEXHOIOTHY poaLy
OMOTEXHOJIOTH
MPOM3BOCTBA MPOU3BOJCTBA | OMOTEXHOJIOTH | €CKOTO HECKOrO
YEeCKOT0 MPOU3BOICTBA
MIPOU3BOJICTBA
MTPOU3BOJICTBA
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IIK-5 Crnocoben k | MJI-1nks — | He mpumenser | He B nocrarounoii | CBoOogHO
peanmu3anu u | [Ipumensier CIOCO0BI JIOCTATOYHO CTereHu NpUMEHSIET
YIIPaBJICHHIO CHOCO0BI OpraHu3aluu MpUMEHSIET MpUMEHSIET CHOCOOBI
OMOTEXHOJIOTHYEC | OpraHU3aluu MPOM3BOJCTBA U | CIIOCOOBI CrocoOBbI OpraHu3aluu
KAMH Mpou3BOACTBa U | 3h(HEeKTUBHOMN OpraHu3aly | OpraHHu3alUuH MIPOU3BOJICTBA
npoLeccaMu 3¢ GEKTUBHOM paboTh MPOM3BOJICTBA | MPOU3BOJCTBA H | U
paboThI TPYAOBOTO u 3¢ PEeKTUBHOM 3¢ PeKTHUBHOI
TPYJIOBOTO KoJuIeKTHBa Ha | 3hPekTuBHON | pabOTHI paboTHI
KOJJICKTHBa Ha | OCHOBE paboThI TPYIOBOTO TPYIOBOTO
OCHOBE COBpPEMEHHBIX TPYAOBOTO KOJUICKTHBA Ha | KOJUICKTHBA Ha
COBpPEMEHHBIX METO/IOB KOJIJICKTHBA Ha | OCHOBE OCHOBE
METO/IOB YIpaBJICHUS OCHOBE COBpPEMEHHBIX COBpPEMEHHBIX
yIpaBicHHS OMOTEXHOJIOTHY | COBPEMEHHBIX | METOJIOB METO/IOB
OMOTEXHOJIOTHY | €CKOTO METO/0B yIpaBJICHUs yIpaBJICHUS
€CKOT0 rporecca yHpaBIeHHS OMOTEXHOJIOTHY | OMOTEXHOJIOTH
mporiecca OMOTEXHOJIOTH | €CKOTOo YEeCKOro
YEeCKOT0 npoiiecca nporiecca
nporiecca
[IK-6. Cnocob6en | M-1nk-s He  mposomut | He Bcerma | Jlocratouno Bceerna
IMPOBOJAUTH HpOBO,HI/IT OKOJIOTUYECKYTIO IIPpOBOAUT qacTo IIPOBOAUT
0aKTEepHOJIOTHYEC | DKOJIOTUYECKYIO | OLICHKY OKOJIOTHYECKY | MPOBOAUT 9KOJIOTHYECKY
KHe, OLICHKY MPUPOIHBIX 10 OIICHKY | DKOJIOTHYECKYIO | O OLICHKY
TOKCHKOJIOTUYECK | TIPUPOTHBIX 00pasios, MPUPOIHBIX OIICHKY MIPUPOIHBIX
He UCCIeA0BaHus | 00pas3iios, COCTOSIHHS 00pa3sIos., MIPUPOJTHBIX 00pasIoB.,
MPUPOHBIX COCTOSTHHUSI TEPPUTOPUA, COCTOSIHUS 00pasioB., COCTOSTHUSI
00pasIoB., TEpPUTOPUH, PUMEHSA TEpPUTOPUL, COCTOSIHUSI TEPPUTOPULA,
TEXHUYECKHUX NIPUMEHAA NIPUPOAOOXPAHH | IIPUMEHSA TEpPUTOPUL, MIPUMEHSIA
CpeACTB U | IPUPOJOOXPaHH | bIe MPUPOAOOXPaH | MPUMEHSS NPUPOIOOXpaH
TEXHOJOTHYECKH | bIe OMOTEXHOJIOTUH | HBIC MPUPOJOOXPAHH | HBIC
X TIPOILIECCOB C | OMOTEXHOIOTHH OMOTEXHOJIOTH | ble OMOTEXHOJIOTH
Y4IeTOM u OMOTEXHOJIOTUU | U
IKONIOTMHCECKUX N-2nxs He He Bcerga | Jlocratouno Bcerna
TOCHCACTBII  UX | oymecTrusier | ocyrecTBiuseT OCYILIECTBIISIET | YacTo OCYILECTBIISIET
TIpHMCHCHIT nabopaTtopHbele | JJabOpaTOpHBIE | JabopaTopHBIE | OCYHIECTBISET nabopatopHbie
WCCIIC/IOBAHUS U | MCCIICJOBAHUS M | UCCICIOBaHUS | 1abopaTopHbIe | MCCIEIOBAHUS
IKCIEPTH3Y IKCIEPTHU3Y W OKCHEPTH3Y | UCCICNOBAHUS U | U DKCHEPTH3Y
OMOJIOTMYECKOr | OMOJIOTMYECKOr | OMOJOTHYECKO | SKCIEPTU3Y OMOJIOTUECKO
0 MaTepuaia 0 MaTepHana ro Marepuayia | OMOJOTMYECKOr | IO MaTepuaia

0 MaTepuaia

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

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

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

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

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




B pezynomame uzyuenus oucyuniunsl 00y4aoumuiicsi O0JIHCeH.
3Hamb:
® OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JIUCLIUILUINH;
® COBPEMCHHBIC IPECTABICHHS (DU3MUECKON KApTUHBI MUPA, TPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHUH BEILIECTBA JIJIsl IOHUMaHUs OKPYKaroIIero MUpa U SBJICHUN
MPUPOIBI
e OHOTEXHOJIOTHMYECKHE MPOLECCHI;
® COBPEMEHHYIO HayYHO-TEXHUYECKYI0 HH(POPMAIIUIO;
® I[CJIM U METOJIbI KJIETOYHOU OMOTEXHOJIOTHH;
e OHOJIOTHIO KJIETKH, OCOOEHHOCTH, MPUHIUIIBI U METOJbl KYJIbTUBUPOBAHUS U30JIMPOBAHHBIX
KJIETOK MHUKpPOOPIaHU3MOB, PACTEHUH M >KMBOTHBIX, BO3MOXHOCTH HIPHUMEHEHUS KYJIbTYpPbI
KJIETOK B OMOTEXHOJIOTUYECKUX MPOLECCaX
ymembw:

® TNPUMEHSATH NOJTYYCHHBIC 3HAHHSI, YMEHUS M HABBIKH JUIS PEATH3aIUN 1 YIIPABICHUS
OMOTEXHOJOTHYECKUMH MTPOIECCAMHU;
® OIICHUBAaTh TEXHUUYECKHE CPEJCTBA U TE€XHOJOIMH C YYETOM 3KOJIOTMYECKUX IOCIEACTBUM MX
HNPUMEHEHHUS;
® TNPUMEHSTH NOJTYYCHHBIC 3HAHHSI, yMEHUS M HABBIKH JUIS PEATH3aIUN U YIIPABICHUS
OMOTEXHOJOTHYECKUMH MTPOIECCAMHU;
® CIIOJIb30BaTh POCCUNCKHIA U MEXYHAPOIHBIHN OIBIT B IPOGECCUOHAIBHOMN JIESTENbHOCTH;
e 00O0CHOBBIBaTb HEOOXOJIUMOCTb HCIOJB30BaHUS  TOTO MJIM HHOTO MCCIEJOBATEIbCKOTO
METO/a, 7S peIlIeHHs] IPaKTUUECKUX 3ajjad B 00J1aCTH KJIETOYHOM OMOTEXHOJIOTHH;
® CaMOCTOSITETIbHO OCYHIECTBIATH COOp, OOpabOTKy, MHTEPIPETAlni0 OHOIOTHYECKON
uHpOpMaLlUK JUIs PpELICHUs HayyHbIX UM MPAKTHMYECKMX 3a7ady B OO0JIACTM KJIETOYHOM
OHMOTEXHOJIOTHH,
e npuoOpeTaTb HOBbIE 3HAHUS B KJIETOYHOW OWMOTEXHOJIOTUMH, HUCHOJIb3Yys COBPEMEHHbBIE
UH(POPMALIMOHHBIE TEXHOJIOTHH;

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



3.1. MaTpuia cooTHeceHHs TeM/pa3/1e/ioB y4eOHOH TUCHUILUINHBI U
(hopMupyemMBbIX B HUX NPO(eCcCHOHATbHBIX KOMIIETEHIUH

TeMsl, pa3aensl JUCUUILIAHbI

Kommerenun

oO1mee
KOJIMYECTB
0
KOMIIETEH

[IK-1

[1K-2

[1IK-4 [IK-5

HK'6 ]_II/II/I

Pa3nen 1. BBenenue B
TUCIUIUIAHY. 3a1a4u, OOBEKTHI U
METOIbI KJIETOYHOH
OHMOTEXHOJIOTUH

Paznen 2. KynsTUBUpOBaHUE
KJIETOK, TKaHEd M MPOTOILIACTOB
pacTeHuil. CycneH3uoHHbIE
KynbTypbl. KynbTypa OauHOYHBIX
KJIETOK. TOTUIIOTEHTHOCTh

Paznen 3. OcHOBBI
KyJIbTUBUPOBAHUS KHBOTHBIX
KIETOK M TKaHei. OcobeHHoCcTH
KyJIbTUBUPOBAHUS KJIETOK
JKMBOTHBIX B YCJIOBHSX in Vitro

Paznen 4. OcHoBBI
KyJIbTUBUPOBAHUS KJIETOK
MHUKPOOPTaHU3MOB. OcHOBHBIE
CHoco0bI KYJIbTUBHPOBAHUS
KJIETOK MHUKPOOPTaHHW3MOB ISt
OCYIIECTBIICHHSI

OMOTEXHOJIOIMYECKHX MPOLIECCOB

Paznen 5. IlpumeHeHne MeTon0B
KJIETOYHOM  OHMOTEXHOJIOTUH B
o0nacTsIX HayKd U  OTpacisix
MIPOU3BOJCTBA

Hroro:

4. CTpyKTYpAa U COAepKAHUE TUCIUIIHHBI (MOMYJIA)

OO61mast TpyA0€MKOCTh AUCHUTUIMHBI COCcTaBiseT 5 3au. equnwui, 180 ak. gaca.
4.1. O0beM IMCHUIUIMHBI M BBl Y4eOHOH padoThI

Buner 3angTnit

Bcero akameMmnuecknx 4acoB

Ounas gopma
6 cemecTp

3aouHas popma
5 Kypc




OO01mast TpyA0eMKOCTh JUCIUTITHBI 180 180
KonTakTHas pabota 00ydJaromuxcs ¢ mpernogaBaTesieM 72 20
AyIuTOpHBIE 3aHATHS 72 20
Jlexiun 36 4
[TpakTrueckue paboThl 36 16
CamocTrosTenpHas padora 72 151
npopaboTka ydeOHOro marepuajia IO AUCLUUILIIMHE
(KOHCHIIEKTOB JIEKLIWH, y4eOHUKOB, MAaTEpHAJIOB CETEBBIX 32 71
pecypcoB)
MOJMOTOBKA K MPAKTHUYECKUM 3aHSATHUSM, KOHTPOIHHBIM 20 40
paboram
BBIMIOJTHEHHE WHAMBHUAYAIbHBIX 3aJ[aHHi, HalucaHue 10 20
pedepara
MOJITOTOBKA K cJJa4ue MOJYJIsl, U'TOTOBOMY KOHTPOITIO 10 20
KonTtpop 36 9
Buj nToroBoro KoHTposis HK3aMEeH 9K3aMeH
4.2. Jlekuuun
Ne Paznen nucuunianHbl (MOAYIS), TEMBI JTEKIUI O6beM B akaj. dopmMmupyembie
yacax KOMIIETEHIIHH
ouHas 3a04Has
dhopma dopma
oOyueHnus | 00ydeHus
1 Pazgen 1. Benenue B auciuiuinHy. 3amayu,
O00BEKTHI U METOJIbI KJIIETOUHOM OMOTEXHOJIOTUU
1.1 Beenenue B AUCHUIUIMHY. 3a1a4d, 0ObEKTHI 8 1 I[IK-1; TIIK-2;
1 METO/bI KJIIETOYHOM OMOTEXHOJIOTHUHI IIK-4; TIK-5;
ITK-6
2 Pazgen 2. KynpTuBHpOBaHUE KIETOK, TKAHEU U 0,5
MpoToIUIacToB  pacreHuid.  CycCHeH3MOHHBIE
KynbTypbl. KynbTypa OJWHOYHBIX KIIETOK.
TOTUIIOTEHTHOCTH
2.1. KynbTuBHpOBaHHE KJIETOK, TKaHEH W 6 0,5 IIK-1; TIIK-2;
npororiactoB  pacreHud.  CycCneH3MOHHbIE [1K-4; IIK-5;
KynbTypbl. KynbTypa OJWHOYHBIX KIIETOK. [1K-6
TOTUIIOTEHTHOCTH
3 Pazmen 3.  OcHOBBI  KyJIbTUBHPOBAHHS
KUBOTHBIX KIETOK H TKaHed. OCOOCHHOCTH
KYJTbTUBHUPOBAHUS  KJIETOK  JKMBOTHBIX B
YCJIOBHSIX 1n VItro
3.1. OcCHOBBI KyJIbTUBUPOBAHHS >KUBOTHBIX 6 1 [K-1; TIK-2;
KJIETOK Hu TKaHe. Ocobennoct I[1IK-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  OCYIIIECTBIICHUS  OMOTEXHOJIOTHUECKUX
MIPOIIECCOB




4.1. OcHOBbl  KyJbTUBHUPOBAHHUS  KJIETOK 8 0,5 IIK-1; TIIK-2;
MHKPOOPTaHU3MOB. OcHOBHBIE CITOCOOBI [IK-4; TIK-5;
KyJIbTUBUPOBAHUSA KJICTOK MHUKPOOPIaHU3MOB I1K-6
Ul OCYLIECTBIEHHMS OMOTEXHOJIOIMUYECKHX
MPOIECCOB
5 Paznen 5. IlpumeHeHHE METOAOB KIETOYHOMU
OMOTEXHOJIOTHH B O0JIACTSIX HAYKH M OTpacisax
IIPOU3BOJICTBA
5.1. IlpumeHeHHe  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. JladbopaTopHbIe padoThI He MPEAYCMOTPEHbI
4.4. IlpakTnyeckue 3aHATHUA
O0beM B akal. Popmupyembie
o yacax KOMIIETEHIIH
paszena HaunmenoBanue 3anatust O1Hasx 3a04Had
(Tempr) dopma opma
00y4deHus | 00yueHus

1 KonnokBuym mno teme «3angauu, 0OBEKTHI 6 3 IIK-1; ITIK-2;

Y METOJbI KJIETOYHOI OMOTEXHOJIOTUIY 11K-4; TIK-5;
I1K-6

2 Komnoksuym o TeMe 6 4 [K-1; I1K-2;
«KynpTUBUpOBaHNE KIETOK, TKaHEH W [1K-4; I1K-5;
MPOTOIJIACTOB pacTeHuil. [1K-6
Cycnen3uonHble  KynbTypbl. KynbTypa
OJTMHOYHBIX KJIETOK. TOTUITOTEHTHOCTHY

3 Konnoksuym 1o TEME «OCHOBEI 8 3 I1K-1; ITIK-2;
KYJIbTUBUPOBAHUS JKUBOTHBIX KJIETOK U [1K-4; T1K-5;
TKaHeil. OCOOEHHOCTH KyJIbTUBUPOBAHMS [1K-6
KJIETOK JKHUBOTHBIX B YCJIOBHSX 1n VItro»

4 KommokBuym mo  Teme  «OCHOBBI 8 3 [K-1; I1K-2;
KYJIbTUBHPOBAHUS KJIETOK [1IK-4; T1K-5;
MHUKPOOpPraHu3MoB. OCHOBHBIE CIIOCOOBI [1K-6
KYJIbTUBUPOBAHHS KJIETOK
MHUKPOOPIaHU3MOB JUIsl  OCYIIECTBICHUS
OMOTEXHOJIOTHYECKHIX TPOIIECCOBY

5 KomnokBuym mno Tteme «lIpumenenue 8 3 [K-1; I1K-2;
METOHOB KJIETOYHON OMOTEXHOJIOTUN B I1K-4; I1K-5;
o0nacTsx HayKH u oTpacisix [1K-6
TIPOM3BOJICTBAY
Bcero 36 16 4

4.5. CamocrosiTesibHasi padoTa 00y4aronuxcs

Paznen nucrunanHb

Bun camocrositensHOM paboTh
(Tema)

O0BeM B akal. yacax




OuHas 3a04Has
dbopma dbopma
o0y4yeHus | oOydeHus
[TIpopaboTka ydeOHOrO MaTepuana 1o
JHCLHIIINHE KOHCIIEKTOB JIEKIUI
Pa3nen 1. Beenenue B ( ’ 7 15
Y4eOHUKOB, MaTepUajoB CETEBBIX
JTUCHUTIIMHY. 3aa4H,
pecypcoB)
00BEKTHI ¥ METOBI
N [ToaroTroBKa K MPaKTUYCCKUM 3aHSATUSIM 4
KJIETOYHOMH
OHOTEXHOJIOTHH BrinosiHeHNE MHIMBUAYAIBHBIX 3aJaHUN
[ToaroroBka K cade MOIYJIS
Pasnen 2. [TpopaboTka ydeOHOrO Marepuaia 1o
Ky/bTHBHpOBaHHe KIeToK, | AHCIHIIIIHE (KOHCITEKTOB JIEKLIMH, 7 14
TKaHeil 1 MPOTOMLIACTOB Y4eOHUKOB, MaTepUajIoB CETEBBIX
pacTeHuii. pecypcos)
CyCIIeH3HOHHBIE [ToaroTroBKa K MPaKTUICCKUM 3aHSATUSIM 4 8
KynbTypsl. Kynbrypa BrinmonHenne nHIUBUIYaIbHBIX 3aJaHUN 2 4
ONMHOYHBIX KJICTOK. IToAroroBKa K caue MOIYJIs 9 4
ToTHITOTEHTHOCTH
[TpopaboTka ydeOHOrO MaTepuansa 1o
Pasznen 3. OcHOBBI UCUUAIUINHE (KOHCIIEKTOB JIEKLIHH, 7 14
KyIbTHUBHPOBaHUS y4€OHUKOB, MaTepHUaJIOB CETEBBIX
JKMBOTHBIX KJIETOK U pecypcos)
TkaHei. OcodenHocTH [ToAroTOBKA K IPAKTUYECKAM 3aHATUSAM 4 8
KyIbTHBUPOBAHHNA KHeTf)K BrinosiHeHNE MHIMBUAYAIBHBIX 3aJaHUN 2 4
KHBOTHBIX B YCIOBHAX 1N 1 174 11ro10BKA K Ciaue MOJYJIS
vitro 2 4
Paznen 4. OcHoBbI [IpopaboTka yueOHOro MmaTepuana Mo
KyJbTHBUPOBAHMS KIIETOK | JUCIUILIMHE KOHCIIEKTOB JEKIUH
’ 6 14
MHKPOOPTraHU3MOB. e€OHHUKOB MaTepHaioB CETEBBIX
yq ,
OcCHOBHBIE CTIOCOOBI pecypcoB)
KYJIbTUBUPOBAHUA KIETOK | [ToaroToBKa K MPAaKTHUECKUM 3aHITHUSIM 4 8
MHKPOOPIraHM3MOB I BrinosiHeHNEe MHIMBUAYAJIBHBIX 3aJaHUN 2 4
OCYIICCTBICHUA IToaroroBka k caaue MoayJs
OMOTEXHOJIOTHYCCKUX 2 4
MIPOIIECCOB
[IpopaboTka ydeOHOrO MaTepuana IO
Paznen 5. Ilpumenenue JTHUCIHHUILINHE (KOHCIIEKTOB JIEKITUH, 5 14
METOHO0B KJICTOUHOM yu4eOHUKOB, MaTepuasoB CETEBBIX
OMOTEXHOJIOTHH B pecypcoB)
o0JacTsx HayKH U ITonroToBKa K NpakTUYECKUM 3aHATUAM 4 8
OTpaciIsIX IPOU3BOJICTBA BrinmonHeHne MHIUBUYaIbHBIX 3aJaHAN 2 4
[ToaroToBka K ciaue MOTyJIst 2 4
Hroro: 72 151

HCpC‘-ICHL METOAHUYCCKOTO obecrieueHust JIJIsI  CaMOCTOSTENbHOMI pa6OTBI Io AUCHHUIIIINHEC

(MomyIt0):
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1. XoBanosa E.B. Meroauueckue yka3zaHus Ui BBIITOJHEHHUSI KOHTPOJIbHON pabOThI MO
nucturinHe «KiertouHas OWOTexXHOJIOTHS» I oOywaromuxcs mo HampasiaeHuto 19.03.01
buorexnonorus. - Muuypunck 2024.

4.6. BbinoJiHeHHMe KOHTPOJIBbHOH PpPadoThl 00y4YaAIOIIMMHCH 320YHOH
(popMbI

BrimmonHeHne  KOHTPOJIBHOM  pabOTBI  CIOCOOCTBYET — yriIyOJE€HHOMY  YCBOCHHUIO
ITOJIOKESHUH JUCLHHUIIIIMHBI, IIOKa3bIBA€T BO3MOXXHOCTH 06y11a}01uer0c;1 K CaMOCTOATEIbHOU
paboTe HaJ JIUTEepaTypOH.

Kontponbaas pabGora mpeacraBisier co0Ooii  (hopMy camMOCTOSTENbHOW padoOThI
oOyyJaromierocs, TIO3BOJISIIOIIYIO OBJIAJE€Th 3HAHUSIMU W HaBBIKAMHU AHAJUTUYECKON U
HCCJIEI0BATEIbCKOM padOTHl B paMKax IPOrpaMMbl H3ydaeMol yu4eOHOH TUCIIUIUIMHBI.

KOHTpOJIBHaSI pa60Ta BBIIIOJIHACTCA B BUJC NMHMCBMCHHBIX OTBCTOB Ha TCOPCTHYCCKUC U
MMPAKTUYCCKUC BOIIPOCHI, PCHICHUA IIPAKTHYCCKHUX 3aJlad II0 BapHaHTaM, BbIIIOJHCHUA
TBOPYECKHUX 3aJaHUN.

ITuceMeHHbBIC pa6OTBI JOJI2KHBI OBITE IMOArOTOBJICHBI CaMOCTOATCIIbHO, COICPIKATb
COBOKYITHOCTB apryMCHTHUPOBAHHBIX MMOJI0KEHUN U BBIBOOB.

4.7. Conep:kaHnue pa3iejioB JUCHUILIMHBI

Paznen 1. BBenenue B gucuuMminHy. 3ajaud, 00beKTbI M MeETOAbI KJIETOUYHOI
OMOTEeXHOJIOTHH.

OcCHOBHBIE 3aKOHBl E€CTECTBEHHOHAYUYHBIX JHUCIMIUIMH, COBPEMEHHBIC MpEIACTaBICHUS
buznyecKkoil KapTHUHBI MHpa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTH, CTPOCHHUE
BEIIECTBA JUIsl TMOHUMAHUSI OKPYXKAIOIIETO MHUpPA U SIBJICHHM MPUPOJIbI, OMOTEXHOJIOTHYECKUE
nporeccel. Kiierounass OuoTexHonmorus (WHXEHEpHUs) — COCTaBHAas  YacTh COBPEMEHHOMU
ouorexHonoruu. Kinerounass OMOTEXHOJIOTHUSI KaKk HayKa M OTpacib Mpou3BojacTBa. [Ipeamer u
00BEKTHI KJIETOUHON HHkeHepuu. CyITHOCTh U 3a7aud KJIETOYHOU OMOTEXHOJIOTHH.

Paznen 2. KyabTuBMpOBaHHMe KJIETOK, TKaHeil M TMPOTONJIACTOB PaCTeHHH.
Cycnen3noHHble KyJabTypbl. KyibTypa 0IMHOYHBIX KJI1eTOK. TOTMNIOTEHTHOCTH

Ucropust pazButusi metona. KynbTHBHpOBaHWE H30JIMPOBAHHBIX KIIETOK, TKaHEW U
IpOTOMJIacTOB IN VItr0 - OCHOBHOW METOJ KJIETOYHOW OHOTEXHOJOTHH. POJb KYIBTYpHI
W30JUPOBAHHBIX KJIETOK W TKaHEW B OWOTEXHOJOTHUU. YCJIOBHUS KYJIbTUBUPOBAHUS KIIETOK,
TKaHEeH W MPOTOIIacTOB. MICTOUHMKY TOTydeHHsI IKCIUIaHTOB. [luTarenbHbie cpeibl 1 OCHOBHBIE
MPUHIUIIBI UX COCTaBJICHUSI.

Kannycnast kieTka Kak OCHOBHOW OOBEKT HMCCIIEIOBAHUM KIJIETOUHOW OMOTEXHOJIOTHH.
OU3NONIOTUYECKUE U CTPYKTYPHBIE OCOOEHHOCTH KAJUTYCHBIX KJIETOK. Mop(OoIorndecKue THUIIbI
KyJIbTUBUPYEMBIX KIeTOK. l[[utomuddepenimanus KauTyCHBIX KynbTyp. KieTouHbI IUKIL.
[ToHSATHSIT MHUTOTHYECKOTO W KJIETOYHOTro IMKIa. OCOOEHHOCTH TOKOSIIUXCS U CTapEIOIINX
kiaeTok. CTapeHne KIIETOK B CBSI3H CO CTapeHHEM KyJIbTyp INn Vitro. KiteTouHbIi UK U KpUBBIE
pocTa KIETOYHBIX KyIbTyp. OCOOCHHOCTH KJIETOYHOTO ITUKJIA KAITYCHBIX KIETOK.

Kamnycnas Tkanp. Choenuduka xkamnycHo Tkanu. JlenuddepennupoBka Kak
00s13aTeNbHOE YCTIOBHE MEpexo/ia CHEeIMaTU3UPOBAHHON KIETKH K JCTICHHI0 U 00pa3oBaHHIO
TKaHu. [opMOHBI, MHIyHHUpyomue aeauddEepeHInpoBKY M TMEPeXoa KIETOK K JIEJICHUIO.
['eHeTHUEeCKass HEOJHOPOTHOCTh KAJUTYCHBIX KIIETOK, KYJbTHBHPYEMbIX IN Vitro CroHTaHHBIC
MYyTaIi1, COMAaKJIOHAJIbHbIE BapHaIliU KJIETOK KAJUTyCHOW TKaHH.

CrocoObl KyThbTHBHPOBAHUS KaITyCHbIX TKaHel. [lepecamka KaurycHOM TKaHUM Ha
CBEOXKYIO TMHTATEIIbHYIO cpeny. SIBICHHE «IpUBBIKAHUS», HAOIIOMaeMOe TIPH IUTEIHHOM
KYJIbTUBHPOBAHUM KaJUTyCHOW TkaHW. CHMKEHHE WM yTpaTa CIIOCOOHOCTU K pPEreHepaluu «y
MPUBBIKIINX» TKaHEe. CXOJICTBO U PA3IMYUsl KAJUTYCHBIX, OITYXOJIEBBIX W HOPMAJIbHBIX KIIETOK.
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CycrieH3uOHHBIE KYJIBTYPBI, HX TIOJTY4E€HHUE, BEIPAIIMBAHUE U OCHOBHBIC XapaKTEPUCTHKH.
Hcnonp30Banue CyCIIEH3MOHHBIX KYJIBTYP JAJIS ITOJYy4YEHUS BEIIECTB BTOPHYHOTO CHHTE3a.

Kynbrypa oamHO4HBIX KieTOK. CrocoObl, oOserdaromme IOJy4YeHHs KOJOHUH U3
OJMHOYHBIX KJIETOK: METOJ IUICHTHHIA, KOHIMIMOHHPOBAHHBIC CpPEAbI, KOPMSIIUI CJOi,
KyJIbTypa — HAHbKH, MUKPOKAIUIH.

ToTunoTeHTHOCTh PACTUTENBHBIX KICTOK, ee Mpupoaa. Bropuunas nuddepeHuupoBka u
MopdoreHes B KyJIbType KIETOK. TuObl  BTOPUYHOM JU(QPEpEeHIUPOBKH: TUCTOTEHE3,
sMOpuorenes, opraHorene3. Tumbel MopgoreHesza: opraHorene3 (KOPHEBOH, CTeOJIEBOM,
duopanbHbI) W comaruyeckuii SmOpuorene3. Wuaykius MopdoreHesa ¢ IOMOIIbIO
(GbUTOrOpMOHOB ¥ (pu3HUECKUX (HaKTOPOB.

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

Oco0OeHHOCTH  KYJIbTUBUPOBAaHUS KJIETOK JKMBOTHBIX B  YCJIOBHUSX in  vitro.
[TprxuBaeMoCcTh KJIETOK B KyabType. KynbTHBHpOBaHHE CBEKEBBIIEIEHHBIX KIETOK —
IIEPBUYHBIC KYJIbTYPBI. CyOKynbTUBHPOBAHHUE. NmmoOunu3anus KJIETOK.

KprokoHcepBupoBaHue KyJIbTYpbl  JKMBOTHBIX KJIETOK. ['mOpumombl. MOHOKIOHaIbHBIE
aHTHUTENA.

Pasnen 4. OcHOBBI KYJbTHBMPOBAHHS KJIETOK MHKPOOPraHu3mMoB. OCHOBHBbIE
crnoco0bl  KyJIbTHBHPOBAHUSl KJIETOK MHKPOOPTraHM3MOB [UIsi  OCyUIeCTBJICHUSI
OMOTEeXHOJI0THYEeCKHX NPOLEecCOB

OcOoOCHHOCTH KYJIBTUBUPOBAHUS KICTOK MHKPOOpPraHM3MOB  IN Vitro. OcHOBHBIE
Croco0bl KYJIbTUBUPOBAHUS MMKPOOPTraHU3MOB Ui OCYILECTBJIEHUS OHOTEXHOJIOIMYECKHX
npoueccos. [IurarenbHble cpenbl A KyabTUBUpoBaHUSA. Pa3bl pocTa U Pa3MHOKEHUS KIIETOK
MHUKPOOPIaHU3MOB IPH OMOTEXHOJIOTHYECKOM ITPOU3BOCTBE 1IEJIEBOI0 IPOAYKTA.

Pa3nen S. IllpumeHeHue MeTOA0B KJIETOYHOH OMOTEXHOJIOTMH B 00/1aCTAX HAYKH H
O0TpAacCJsX NPOU3BOACTBA

Meroasl in VItro B CeNeKIMH, PaCTEHHEBOJCTBE, KUBOTHOBOJCTBE, BETCPUHAPHH,
MHUKpPOOHMOJIOTUH, OHOKOHBEPCHM, TepepaboTKe M  XPaHEHUH  CEIbCKOXO3SHCTBEHHOM.
npoAykuuu. bruobe3onacHocTh Npu NpoOBEACHUH PadOT M0 KIETOYHON OMOTEXHOIOTHH.

5. O6pa3oBaresibHbIE TEXHOJIOTUU

Buz yue6HO# paboThl OO6pa3oBarenbHbIe TEXHOJIOTHH
Jlekuun Crnaii1oBbI€ Pe3eHTAIIMU. JJICKTPOHHBIC MAaTEPUAITHI.
[TpakTHyeckue 3aHATHS OO6cyxaeHrne U aHaau3 MpeI0KEHHBIX BOINPOCOB Ha

AYAUTOPHBIX 3aHATHUAX, HWHIAWBUAYAJIBHBLIC OOKJIAAbI,
COOOIIEHHSI, TECTUPOBAHKE, COOECETOBAHNSI.

CamocTosTenbHas pabora 3amura u Ipe3eHTALNS pe3yJIbTaTOB
CaMOCTOSITEJIbHOTO UCCIIEI0OBAHMsI HA 3aHATHSX

6. ®OoHI OLIEHOYHBIX CPEACTB AUCHMILIMHBI (MOLYJIsl)
6.1. ITacnopt doHaa OLIEHOYHBIX CPEACTB MO JUCHUIJINHE

Ne Kon O1I€HOYHOE CPEJICTBO
KonTponupyemblie pa3aensl (TeMbl) .

/1 " KOHTPOJIUPYEMOU | HAMMEHOBAHHUE KOJI-
JTUCIUTLTAHBI

KOMIICTCHITHH BO

1 Beenenue B gucuumnnuny. 3anauu, | [IK-1; I[1IK-2; I1K- TectoBbie 3ananus 20
00beKThl W MeTonsl kierouHou | 4; [1K-5; [IK-6 Tembl pedepaTon 2
OMOTEXHOJIOTHH Bonpocel sk3amena | 3

2 KynsTuBupoBanue xnerok, tkaneit | [1K-1; I[TK-2; [1K- TectoBbie 3amanust 20
u IIPOTOIIACTOB pacrenuil. | 4; IIK-5; IIK-6 Tembl pedepaToB 8
CycrnieH3MOHHbBIC KYJIbTYPHI. Bormpocsl sk3amena | 16
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KynbTypa OOMHOYHBIX  KIJIETOK.

ToTUnoTeHTHOCTH

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

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

Oco0eHHOCTH  KYJIbTUBHPOBAHUS Bonpocsl s5k3amena | 4

KJICTOK JKMBOTHBIX B YCJIOBHUSX in

vitro

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

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

CIIOCOOBI KYJIbTUBUPOBAHHS Bomnpoce! s5k3amena | 3

KJIETOK MHKpPOOPTaHHU3MOB  JIJISt

OCYIIECTBICHUS

OMOTEXHOJIOTHYECKUX MPOIIECCOB

[Ipumenenue meromor kierounoit | [IK-1; I[IK-2; I1IK- TectoBbie 3ananus 20

ouorexHonoruu B odnactax Hayku | 4; [TK-5; ITK-6 Tembl pehepaToB 5

Y OTPACIISIX TIPOU3BOJICTBA Bomnpockl ok3amena | 4
6.2. IlepeyeHb BONPOCOB /ISl IK3aMeHA

1. ®usnyeckas KapTHHA MHpPA, TMPOCTPAHCTBEHHO-BPEMEHHBIE  3aKOHOMEPHOCTH.
CoBpeMeHHbIE TPEJCTaBICHUS CTPOCHHUM BEIIECTBA MJI IMOHUMAaHHUS OKPYXKAIOIIEro
mupa u sBiernit npuposl ([K-1; TIK-2; T1K-4; T[TK-5; T1K-6)

2. buotexHonoruuyeckue mnpoueccel. Kierounas 6MoTexHoNorus (MHXEHepus) — COCTaBHAs
yacTh coBpemennoi onorexnonorun. (ITK-1; TTK-2; TTK-4; TTIK-5; TTK-6)

3. Kierounas GMOTEXHOJOrMS Kak Hayka M OTpacib Hpou3BoicTBa.llpeamer M oOBEKTHI
KJIeTouHoi nmkeHepun. CyIIHOCTh M 33a4l KiieTouHoi ouorexuosnoruu. (IMK-1; TIK-2;
[1K-4; TIK-5; T1K-6)

4. KynbTUBHPOBaHHE M30JMPOBAHHBIX KJIETOK, TKAHEW M MPOTOILIACTOB IN Vitro - 0OCHOBHOI
METO/ KJIETOYHOW OMOTEXHONIOTHU. PONIb KyIbTYpHl M30IMPOBAHHBIX KIETOK M TKAaHEH B
ouorexnonorun. (ITK-1; IK-2; [IK-4; I1K-5; IIK-6)

5. VYcioBusi KylIbTUBHPOBAHHS KJIETOK, TKAaHEH W MPOTOIUIACTOB. VICTOYHMKH TMOITydeHUS
skcrtanToB. (ITK-1; ITK-2; TIK-4; T1IK-5; TTK-6)

6. IMurarenpHbIC Cpebl U OCHOBHBIC npHHIMIEI X coctaBnenus. ([TK-1; ITK-2; I[TK-4; TTK-
5; TIK-6)

7. KamtycHasi kjeTka KaKk OCHOBHOW OOBEKT HCCIENOBAaHHM KIETOYHOW OHMOTEXHOJIOTHH.
®DuU3NONIOTHYECKUE U CTPYKTYPHBIE 0COOCHHOCTH KautycHbIX kietok. (ITK-1; ITK-2; TIK-
4, TIK-5; TIK-6)

8. Mopdonornyeckue TUIBI KyJIbTUBUPYEMbIX KiIeTOK. L{luTomuddepennmanus KalTyCHbIX
kyabTyp. (ITK-1; TIK-2; T1K-4; T1IK-5; TTK-6)

9. Knerounsiii 1ukin. [IOHATHS MHUTOTHYECKOTO M KJIE€TOYHOro mnukia. OcoOeHHOCTH
MOKOSIIIUXCS M CTapErOIUX KIeTOK. CTapeHue KIETOK B CBSA3M CO CTAPEHHUEM KYJIBTYp iNn
vitro. (TTK-1; ITK-2; TIK-4; I1K-5; T1K-6)

10. KieTo4HbI UK W KPUBBIE POCTa KICTOYHBIX KYJIbTYp. OCOOCHHOCTH KIIETOYHOTO
ukia kaurycHeix kinerok. (ITK-1; TIK-2; TTK-4; TIK-5; TTK-6)

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

12. lenuddepeHuupoBka Kak o00s3aTeNbHOE YCIOBHE IMEpexoja CHelHaTUu3UpOBAHHON

KJICTKA K JISICHHIO W OOpa30BaHHMI0 TKaHW. [ OPMOHBI,  HHIYIUPYIOIIHE
nenuddepeHpoBKy 1 nepexo] kietok k nenennto. (IIK-1; TTK-2; [TK-4; TIK-5; I1K-6)
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13.'eHeTnyeckass HEOIHOPOTHOCTh KALTYCHBIX KIIETOK, KYJIbTHBHPYEMBIX  IN  Vitro.
CHoHTaHHBIC MYTAlllH, COMAKJIOHAJbHBIC BapHallK KIETOK KayurycHoi Tkanu. (ITK-1;
[1K-2; TIK-4; T1K-5; T1K-6)

14. CriocoObl  KyNbTUBHPOBAaHHMS KAJUTYCHBIX TKaHed. Ilepecaigka kamaycHON TKaHM Ha
cBexyro nuratenbHyro cpeay. (IK-1; [TK-2; T1K-4; TIK-5; T1K-6)

15. SIBneHue «puBBIKaHUAY», HAOIIOJaEMOE TIPH JUTUTEIBHOM KYJIbTHBUPOBAHUH KaJUTyCHOM
TKaHu. CHHKEHUE WJIM yTpaTa CIIOCOOHOCTH K PEreHepaluy «y MPUBBIKIINX» TKaHEH.
CXOJCTBO M pa3In4Ms KaJUTyCHBIX, OITYXOJIEBBIX M HOpMaiabHbIX KiaeTok. (ITK-1; ITK-2;
[1K-4; IIK-5; T1K-6)

16. CycrnieH3MOHHBIE KYJIbTYPBI, HX IOJy4eHUE, BBIPALIMBAHNE U OCHOBHBIE XaPaKTEPUCTHKH.
Hcnonb30BaHuE CYCNEH3MOHHBIX KYIBTYp JUIA TOJIYYEHHUS BELIECTB BTOPHYHOTO
cunresa. (I1IK-1; IIK-2; [IK-4; I1K-5; [1K-6)

17. Kynerypa onuHOYHBIX KieTOK. CrocoObl, oOJerdaroniye IMONXy4YeHUus KOJIOHHH H3
OJJMHOYHBIX KJIETOK: METOJI IUICUTHHIa, KOHAUIIMOHUPOBAHHBIE CPEIbl, KOPMSAIIHUN CIIOMH,
KyJabTypa — HaHbKHU, Mukpokarim. (ITK-1; TTK-2; [TIK-4; TTIK-5; I1K-6)

18. TOTHIIOTEHTHOCTh PACTHTENBFHBIX KJIETOK, ¢ npupoaa. Bropuunas auddepeHunposka u
Mopdorene3 B KyJIbType KJIETOK. Twmbl BTOpUYHONW IU(B(HEPEHINPOBKU: THCTOTEHES,
smbpuorenes, opranorenes. (ITK-1; ITK-2; TTK-4; TTK-5; TTK-6)

19. Tunst  Mopdoreneza: opranoreHe3 (KOpHEBOH, cTeOneBoi, (QuopanbHbIi) W
comartndeckuii smOpuorene3. Muaykuus mopdoreHesa ¢ momomso (GUTOrOPMOHOB H
¢umsnueckux ¢pakropos. ([TK-1; I[TK-2; TTK-4; ITK-5; TIK-6)

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

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

22. Ummobunu3aius kietok. KprokoHCepBUpOBaHUE KYIbTyphl KHUBOTHBIX KiaeTok. (ITK-1;
[TK-2; ITK-4; T1K-5; ITK-6)

23. T'ubpunombl. MoHokoHambHbIe antuTena. (ITK-1; TIK-2; ITK-4; TIK-5; ITK-6)

24. OcOOCHHOCTH KYJIbTUBHUPOBAHHS KJIETOK MHKPOOPraHM3MOB  IN Vitro. OcHOBHbIC
CIIoCcOObI KYJTbTUBHPOBAHUS MUKPOOPTaHU3MOB TUTST OCYIIIECTBICHUS
ounotexHonornueckux nporeccos. (ITK-1; TIK-2; TTK-4; TIK-5; TTK-6)

25. ITutatensHble Cpeibl T KyJbTHBUPOBAHUS MHKpoopranusmos in vitro. (ITK-1; TIK-2;
[TK-4; ITK-5; ITK-6)

26. ®a3pl pocTa M Pa3MHOXKEHHSI KIETOK MHUKPOOPTaHU3MOB MpU OHOTEXHOJIOTHUECKOM
npousBocTie nenesoro npoaykra. (ITK-1; IK-2; TIK-4; T1K-5; TIK-6)

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

28. Metoapl KJIETOYHON OMOTEXHOJIOTUU B KHUBOTHOBOJICTBE, BETEPUHAPHH.

29. MeTopl  KJIETOYHON OMOTEXHOJIOTHH B MUKPOOHOJIOTHH, OMOKOHBEPCHH, TIepepaboTKe 1
XPaHEHUU CEeNIbCKOXO3SMCTBEHHON MPOAYKIIUH.

30. bro6e30macHOCTh P MPOBEACHUH PAOOT IO KICTOYHOW OMOTEXHOJIOTHH.

6.3. llIkaa oeHOYHBIX CPEACTB

Onenka 3HaHuil, | Kpurepun onenuBanus OneHounsble
YMEHU, HaBBIKOB cpeacTaa
(xo11. 6amIoB)
[IponBuHYTHII 3HaerT: TecToBrie
(75-100 GamoB) | - mMpOrpaMMHBII MaTepHUal U HOBAIMU JICKIIMOHHOTO | 3aaanus (31-40)
COTITUIHOY Kypca 1o CpaBHEHHIO C YU4eOHOM JTUTEpPaTypoi; Pedepar (9-10)
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-OCHOBHYIO JIUTEPATypy M 3HAKOM C JIONOJIHUTEIHHO
PEKOMEHIOBAHHOM JINTEPATYPOI;

-OCHOBHBIE TEPMHUHBI U MTOHATUS TUCIUTLIUHBI;
Ymeer:

BBIIIOJIHATh HNpeayCMOTPEHHBIE IpOrpaMMon
3aJIaHus;
Bmaneer:

- KOHIENTYaIbHO-TTIOHATHITHBIM arraparom,

HAaYYHBIM SI3bIKOM U TCpMHHOHOFHCﬁ.

Bomnpocsl s
sk3amena (35-50)
OaiIoB

bazoserii (50 -74
Oayia) —

3Haer:
- Xopo1110 3HaeT MpOrpaMMHbBIA MaTepual U HOBAIIUU

TecToBBIE
3amanus (21-30)

«XOPOIIO» JEKIIMOHHOTO Kypca M0 cpaBHeHHIO ¢ YyueOHoit | Pedepar (7-10)
JTUTEPATypOil; OCHOBHYIO JIMTEPATypy M 3HaKOM cC | Bompocsl TUTST
JIOMIOJIHUTEIbHO PEKOMEHIOBAHHON JIMTEpaTypoid; | sk3ameHa (22-34)
OCHOBHBIC TEPMHUHBI U TIOHATHUS JUCIUILTAHEL,
Ywmeer:
-XOpOIIIO yYMEET BBIIOJHATH IPEAYCMOTPCHHBIC
MIPOrpaMMOii 3a/1aHNUS;
Bnaneer:
- KOHIENTYaIbHO-MTOHATHIHHBIM anmnapaTom,
HAyYHBIM SI3BIKOM U TCPMUHOJIOTHCH.
[Toporossiii 3Haer: TectoBbie
- (parmeHTapHBIC,  MOBEPXHOCTHBIE  3HaHus | 3amanus (11-20)

(35 - 49 6GamoB)

BAKHEUILINX PA3LEIOB IMPOTPaMMbl M COJEpKaHUs

Pedepar (5-8)

«yIIOBJICTBOPHUTEN | JIKIIMOHHOTO Kypca (DM3HMOJIOTUH pacTeHHi, MIoxo | Bompockr TUIs
BHO 3HAeT OCHOBHYIO JIMTEpaTypy M IUIOXO 3HAKOM C | 9k3ameHa (19-21)
JIOTIOJIHUTEIIPHO PEKOMEHJIOBAHHON JIMTEPATypOU;
3aTpyIHEHUs] ¢ OCHOBHBIMH OCHOBHBIE TEPMHUHAMU U

MOHATUSIMH TUCIIUTUIHHEI,

Ymeer:

-c1ab0  yMeeT  BBINONHATH  NPEAYCMOTPEHHBIE

IpOTrpaMMOii 3aJaHus;

Brnaneer:

- 3aTpy[IHEHUs C MHCIIOJB30BaHMEM  HAy4dHO-

NOHATUIHOTO ammapara ¥ TEPMHHOJIOTUH y4eOHOU

JICLIUTUIMHBL.
Husknii 3Haer: TecrtoBeie
(TOTIOPOTOBBIIA) He3HaHWe, OO0 OTPBIBOUHOE mpejacTaBienue 00 | 3amanus (0-10)
(xoMIleTeHIIusl He | y4eOHO-IIPOrpaMMHOM MaTepuae; Pedepar(0-6)
chopmMupoBaHa) Ywmeer: Bormpocsr TUTSt
(MeHee 35|- He yMeeT BBINOJNHATH TperycMOTpeHHbIe | sk3ameHa (0-18)
0ajuIoB) — «HE | IpOrpaMMOi 3aJaHMs;
yIoBieTBOpUTENHL | Brageer:
HO» - He BJaJeeT  KOHIENTYaJbHO-TIOHATHHHBIM

arrapaToM, HAyYHbIM S3bIKOM U TEPMHUHOJIOTHEH.

7. YdeOHO-MeTOAMYECKOE M HMH(OPMALMOHHOE o0ecreyeHHe IUCIHUIIIHHBI
(moxyas) «KiierouHast 0MOTEXHOJIOTUS»
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7.1. OcHOBHas yyeOHas JuTeparypa:

1. XoBanoBa E.B. YMK mno nucrummnae «Kierounas OMOTEXHOJIOTHS» IS OOYYAIOIIUXCS TI0
HarpasieHuto nmoAarotoBku: 19.03.01- buorexnonorus. Muuypunck, 2024.

2. Cmonsie, B.I1. OcHoBbl 6uoTexHonoruu. OCHOBBI MPOMBINIICHHOW OMOTEXHOJIOTHH: yu4eOHOe
nocobue. [DnekTponnslii pecypc]| / B.I1. Ciotonsies, E.A. ITnomko. — Dnekrpon. nan. — CIIO. :
CIIoI'JITY, 2012. — 56 c. — Pexum noctyna: http://e.lanbook.com/book/45316

7.2 lonosiHuTEIbHAST yUeOHasl JJUTeparypa:

1. Buorexuomoruss YueObuuk / 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)keHEpUsl paCTeHUH : y4eOHHMK M MPAKTUKYM i By30B /
E. A. KanamnukoBa. — 2-¢ u3na. — MockBa : WsnmarenscrBo [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. MCTOIIH‘{CCKI/IG YKa3aHusd 110 OCBOCHUIO TUCIHTNITIJIMHBI
1. Xosanosa E.B. Meronnueckue ykasanus 1Mo AUCHUIUTHHE «KiteTouHass OMOTEXHOIOTHSY JJIS
0o0yJarImuxcs M0 MporpaMMe OakajiaBpuaTa OYHOW, 3a0YHOM W JIUCTAHITMOHHON (opMbI
oOyuenus o Hampasienuto: 19.03.01- buorexnonorus. Muuypunck, 2024.
2.  XosanoBa E.B. YMK]I o nmucrurumae «Kiierodnast OMOTEXHOIOTHS JUTSE 00YIArOIIHX CSl
no HanpaeieHuto noarotosku: 19.03.01- buorexnonorus. Muuypunck, 2024.

7.4. UudopmannoHubie U HU(PPOBbIE TEXHOJIOTMHU (IPOrPaMMHOe
o0ecneyenue, cCoBpeMeHHbIe NpodeccuoHAIbHbIC 0a3bl JaHHBIX U

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

VyeOHas aucuuminHa (MOJYJb) MNpPEAyCMaTpPUBAeT OCBOCHHE HMH(POPMALMOHHBIX U
UQPOBBIX TEXHONOTUH. Peanu3zarust nudpoBbIX TEXHOJIOTHI B 00pa30BaTeIbHOM MPOCTPAHCTBE
ABJIIETCS OJHOM M3 BaKHEMIIMX 1eneil oO0pa3oBaHMs, JAarOUIe BO3MOXHOCTh pa3BHUBAThH
KOHKYPEHTOCIIOCOOHbIE KauecTBa OO0yYarolMXcs Kak OyIyIIMX BbICOKOKBAJIM(HUIIMPOBAHHBIX
CIELUAIHUCTOB.

[udpoBble TEXHOJIOTMH MPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(P(PEKTHBHOTO pelIeHHs
3aJa4  IpOQECCHOHATIBHOIO, COLMAIBHOIO, JIMYHOCTHOIO XapakTepa C MCHOJIb30BaHHEM
pa3IMYHBIX BHUJOB KOMMYHHUKAI[MOHHBIX TeXHOJIOTUH. OcBoeHHE HUQPPOBBIX TEXHOJIOTUH B
paMKax JaHHOM JUCHMIUIMHBI (MOJyJsl) OPHEHTHUPOBAHO HA CIOCOOHOCTH 0€30mMacHo H
Ha/JIeXaluM  00pa3oM MoJy4yaTb JOCTYH, YIpaBlATh, WHTETPUPOBATh, OOMEHUBATHCA,
OLICHMBAaTh U CO3JaBaTb MHQOPMAIMIO C TOMOIIBIO LHUQPPOBBIX YCTPOHCTB U CETEBBIX
TexHosoruil. dopmMupoBaHue UPPOBONH KOMIIETEHTHOCTH Mpejroiaraer padoTy ¢ JaHHBIMH,
BJIa/ICHE UHCTPYMEHTAMHU JUIsI KOMMYHHKAIHH.

7.4.1. DJIeKTPOHHO-0MOJIMOTEYHASI CHCTEMbI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
Ne 6/1 (CereBas a1ekTpoHHast OUOIMOTEKA)

2. baza maHHbIX 371eKTpoHHBIX MHPOpManoHHBIX pecypcoB @TBHY INHCXb (norosop
no 00ecreueHHnIo JI0CTyNna K 3JIeKTPOHHBIM HHpopMannoHHbIM pecypcam ®I'BHY ITHCXb
yepe3 TepmuHan yaanennoro goctymna (TY I ®I'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnextpoHHast 6ubnuoreynas cucrema «HanmonanbHbIM 1UppoBOl pecypc «PyKOHT»:
Komnekmun «ba3ossiit MmaccuB» U «Komoc-c. Censckoe xo3siiictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIYT IO MPeoCTaBIeHHIO A0cTyma oT 26.04.2024 Ne 1901/BI122)
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4. 000 «AnekrponHoe m3aarensctso FOPAUTy (https://urait.ru/) (1oroBop Ha oka3aHue
YCIYT 1O TPEIOCTaBICHUIO JocTyna K oOpasoBarenbHol miargopme OOO «DneKTpoHHOE
ussarenbero FOPAWT» ot 07.05.2024 Ne 6555)

5. Dnexkrponno-OmbaMoTeuHas cucrtema «Bepuanckuity  (https://vernadsky-lib.ru)
(moroBop Ha 6e3BO3ME3THOE UCTIONB30BaHUE Mpor3BeaeHu OT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HanuonanbpHas snektpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o noaxiroueHuu Kk HOb u npegocrasnennn nocrtyna k oobexkram HOb ot 01.08.2018
Ne 101/HDb/4712)

7. Cornamenue O COTPYAHHYECTBE IO OKa3aHHIO OMOIMOTEYHO-MH(OPMAIMOHHBIX MU
COLIMOKYJIBTYPHBIX YCIYT MOJb30BaTeNIIM YHUBEPCUTETa U3 4YHCIAa WHBAJIUAOB IO 3PEHHUIO,
CITA0OBUISIINX, UHBATHIOB JIPYIHX KATETOPHl C OTPAaHWYEHHBIM JOCTYIOM K WH(OpMAIINH,
JUI, MMEIONIUX TPYAHOCTH ¢ ureHueM IutockonedatHoro Tekcra TOI'BYK «TamboBckas
obJyacTHas YHUBEpCcaibHast Hay4Hast OouboTeka HM. A.C. [Mymxuna»
(https://www.tambovlib.ru) (cornamenue o corpyanudectse ot 16.09.2021 Ne 6/1)

7.4.2. UudpopmManmoHHbIe CIIPABOYHbIE CUCTEMBI
1. CmopaBouynas mpaBoBasi cucrema Koncynprantlliroc (moroBop mocTaBKH U
conpoBoxkaeHUs dKk3eMIuIIpoB cucteM Koncynprantllmtoc ot 11.03.2024 Ne 11921 /13900/9C)
2. DnexTpoHHbIM nepuognueckuil cnpaBouHuk «Cucrema I'APAHT» (nmoroBop Ha
YCIIYTH 10 conpoBOkaeHu0 oT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpeMeHHBbIe MPO(deccHoHATIbHBbIE 0a3bl TaHHBIX

1. baza naHHBIX HOPMATHUBHO-TPABOBBIX AaKTOB HH(POPMAIIOHHO-00pa30BaTEIbHON
nporpammbl «PocmeTon» (morosop ot 15.08.2023 Ne 542/2023)

2. baza nannbix Hayunoii snextponHoi Oubmmoreku eLIBRARY.RU — poccuiickmii
MH(OPMALlMOHHO-aHAJIMTUYECKUIM TOopTall B O00JIACTH HAyKH, TEXHOJOTWH, MEAMIMHBI U
obpazosanus - https://elibrary.ru/

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

4. OrtkpoiTle JaHHble denepanbHOW CaykObl TOCYAAPCTBEHHOM CTAaTHUCTUKU -
https://rosstat.gov.ru/opendata

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

No HaumeHnoBanue PazpaboTunk HocTtynHocTh Ccouika Ha Enunbrit PexBu3nTHI
1o (MueH3UOHHOE, | peecTp poCCHICKUX MOJITBEP K TIAIOIIETO
(npaBooOanate CBOOOJTHO nporpamm it 9BM JIOKyMeHTa (Tipu
Jb) pacnipoctpanseM | u B/l (mpu Hanmanm) HAJTYUH)
oe)
1 Microsoft Windows, Microsoft JInnensnonxoe - JInnensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JercTBUA: OeCCPOUHO
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) 24.10.2023 Ne 6/H,
Security nnst 6uzHeca CPOK JISHCTBHSI: C
22.11.2023 o
22.11.2024
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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
CranmapTHBIi - obauHbIe ov.ru/reestr/301631/? «PyOuKOH»
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» Jlunensuonnoe | 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
OneparoHHas 00O "basanst | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
cucTeMa «AIbT cB00OIHOE ov.ru/reestr/303262/? «Codrexe»
Oo6pa3zoBaHue» MPOrpaMMHOE 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 CBoGoHO - -

- IPOCMOTP pacrmpocTpassem

nokymeHntoB PDF, oe
DjvuU

Foxit Reader Foxit CB006OIHO - -

- IPOCMOTP Corporation pacrpocTpaHsieMm
nokymeHToB PDF, oe

Djvu

7.4.5. Pecypcbl HHPOPMAITMOHHO-TEJIEKOMMYHMKANMOHHOM ceTH « AHTEepHET»

1. CDTOwiki: 6a3a 3Hanuii mo mudpoBoit Tpanchopmaru https://cdto.wiki/
2. Pexum nocryma:.garant.ru - cnpasouno-mpasoBasi cucrema «I"”APAHT»
3. Pexxum nocryma: www.consultant.ru - cnpaBoudHoO-TIpaBoBasi cuctema «KoHCyiabTaHT

[Tmrocy

7.4.6. ludpoBble HHCTPYMEHTHI, IPUMEHsieMble B 00Pa30BaTe/IbHOM

LMS-mrardpopma Moodle
Buptryansnas nocka Mupo: miro.com

Bupryansnas 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 ceppuchl: Anaekc./luck, O61ako Mail.ru
Cepsucsl onpocoB: Suaekc @opmbi, MyQuiz
Cepsucsl Buaeocs3u: SIuaekc Teaemoct, Webinar.ru
COBMECTHOH paboThI

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

HaJ TpoekTamMu i HeOonpmmx Tpynn  Trello

Ne [udpossie Bunpsl yueOHOM paboTHI, dopmupyemblie UK
TEXHOJIOTUH BBINOJTHSIEMBIE C KOMIICTCHIIHH
pUMEHEHUEM UG POBOi
TEXHOJIOTHH
1. | O0mayHsie Jlekuun [1IK-1 WK1 nx-1
TEXHOJIOTHH CamocrosiTenbHas padbora
2. | Boapmue nanaele | Jlekumu I1IK-1 WK1 k-1
CamocrosTenbHas padora

8. MaTepl/IaJIbHO'TeXHI/IquKOe o0ecrneuyeHue TUCHUIIINHBI

VYyueOHast ayauTopust
s IIPOBECHUS
3aHATHI
JEKIIMOHHOI'O THUIIA
(r. MuuypuHCK, yiI.
WHuTepHannoanabHa
a, 0. 101, 2/32)

1. Xanro3u ropu3oHTaIbHbIE Ha TPU OKHA

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

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

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

1. Microsoft Windows 7
(mauens3us ot 31.12.2013
No 49413124, 6eccpouHo).
2. Microsoft Office 2010
(muuensus ot 04.06.2015
Ne 65291658, 6eccpouHo).

VYyeOHas ayauropus
ISt MIPOBEACHUS
3aHATHI
CEMHUHApPCKOI0
TUTIA, TPYIIOBBIX U
WH/IUBUIYaIbHBIX
KOHCYJIbTAINH,
TEKYIIEr0 KOHTPOJIS
U TPOMEKYTOUHOMN
aTTecTaluu
(YaeOnas
nabopaTopus
busnoIOTHHA
pacTeHui)

1. [Tnardpopma UP-12 BioSan mnis meiikepa,
YHUBEpCaJbHast JUIs KoJO, OBITOJIOK U
crakaHoB, 265°185mm st mietikepoB OS-
12, PSU-10i, ES-20 (uuB.N221013600789)
2. dotometp K®K-3-01-"30M3"
dorosnexTpuueckuit (MHB.Ne21013600788)
3. Hleiikep PSU-101 BioSan, opburtanbHbiit
(50-450 06/MuH, opOUTaNTBHBIH, 10 3KT) O3
m1aTGopmbl (uuB.N221013600790)
4. lleiikep S-3 uudporoit (matd. 1687168
00/mMuH, amruutyaa 20MM, OpOUTAJIbHBIMH,
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 «Pommay,
9/27)

(maB.Ne41013602311)
7.Mukpockon MeauIMHCKUKA 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 kommuiekt: IIporeccop

Intel Original LGA 1155, BenTumstop,
MaTepUHCKAsl TUIaTa, NaMITh, JKECTKHIMA
JIICK, BHJCOKAPTa, MOHHUTOP, YCTPOHCTBO
YTCHHUST KapT TaMSITH, MPHUBOJI, KOPITYC,
KiaBuatypa, Mbimb (uHB.Ne41013401700)
11. Cron nabGopaTOpHBIM XUMHYECKHUU
(1200°600°750)  cTonenIH.IIaCTHK/KapKac
an.npoduib (maB.Ne41013602349,
41013602348, 41013602347, 41013602346,
41013602345, 41013602344, 41013602343,
41013602342, 41013602341, 41013602340,
41013602339, 41013602338,
41013602337)

12. [kadp mna xpaHeHHs J1abOpaTOPHOU
MOCY/JIbI (800°450°1950) MOJIKU
MJIaCTUK/KapKac al.npoduiib € 3aMKOM
(uaB.Ne41013602358)

13. Ucnapurens MP-1M3 poTaiirioHHbIi
(nuaB.Ne21013600785)

VYyeOHas ayauropus
TSt
CaMOCTOSITEIIBHON

paboThI (T
MuuypuHCK, yiL.
WHTepHannoHaibHa
s, oM 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.namsars 2048Mb, mMonuTOp

19"AOC (uHB.No 2101045283,
2101045284, 2101045285)
5. Kowmmerorep  Pentium-4  (uB.No
2101042569)

6. Mono6mnox iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web
/ KJIaBHaTypa, MBIIIb (uHB. Ne
21013400521, 21013400520)
7. Komnsiorep Dual Core E 6500 (unB.Ne
1101047186)

8. Kommprorep TopnHamo Cope-2 (unHB.Ne
1101045116, 1101045118, 1101045117)

1.  Microsoft Windows
XP,7 (MuueH3us oT
31.12.2013 Ne 49413124,
06eccpouHo).

2. Microsoft Office 2003,
2010 (uueH3us oT
04.06.2015 Ne 65291658,
O6eccpouHo).

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

4. nanoCAD (Bepcus 5.1
JIOKaJIbHAs,
obOpasoBartenbHast
JIMIEH3US, CEepUIHBIN
HOMEp NC50B-270716
TUICH3Usl JCWCTBUTEIhHA

20




9. Dxpan Ha mtatuBe (MHB.Ne 1101047182) | 6eccpouno, OecruiatHas).

KomnbproTepHass TeXHHMKa TMOJKJIOYEHA K | 5. [IporpammHBbIii
cetn «MHTEepHET» N o0ecmeueHa TOCTYIOM | KOMILJIEKC «ACT-Tect
B ONOC yHuBepcurera. Plusy» (JIMIIEH3NOHHBIN
norosop ot 18.10.2016 Ne
JI-21/16).
6. I'c Maplnfo

Professional 15.0 s
Windows gns  y4eOGHBIX
3aBEeICHUN

(JIMLIEH3MOHHBIM  JTOTOBOP
ot 18.12.2015 Ne123/2015-

y)

Pabouas nporpamma aucuuiuinabl «KineTtounas OMOTEXHOJIOTH» COCTaBIEHA B COOTBETCTBUU
¢ tpeboBanusmMu ®I'OC BO no nanpasnenuto noarotoBku 19.03.01 buorexnomnorus, (ypoBeHb

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

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

PeniensenT: kaHmupar c.-X. HayK, JOLUEHT Kadeapsl NTaHIMAaQTHOW apXUTEKTYpHI,
3emiieycTpoiicTBa U kagactpoB ['youn A.C.

IIpoepamma paspabomana é coomeemcmeuu ¢ mpedoganuamu @I OC BO

[IporpamMma paccmoTpeHa Ha 3acefaHuM Kadeapbl CaJoBOACTBA, OWOTEXHOJIOTUH H
CEJIEKLMM CEMEHOBOJICTBA CEIbCKOXO3SIMCTBEHHBIX KYNbTyp (mpoTokos Ne 9 ot «18» ampens
2022 r.)

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

[IporpamMmMa yTBepkieHa pelieHHeM Y4eOHO-METOJAMYECKOTO COBETa YHUBEPCHUTETA
npoTokoi Ne§ ot «21» ampena 2022 r.

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpebvosanusimu @IOC BO

IIporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl CaJoBOJACTBA, OWOTEXHOJOTMH U
CEJIEKIIMM CEMEHOBO/JICTBA CEIbCKOXO03IWCTBEHHBIX KYIbTYp, IpoTokoil NelO ot 13 uronsa 2023
T.

[Iporpamma paccMoTpeHa Ha 3aceTaHUM Y4eOHO-METOJAMYECKOM KOMHCCHH HWHCTUTYTa
(byHAaMEHTANBHBIX U MPUKIAAHBIX arpobuorexHojoruii um. M.B. Muuypuna MuuypuHckoro
I'AY (npotokon Ne 11 ot 19 utons 2023 r.).

[Iporpamma yTBepxk/ieHa Ha 3acelaHUHM y4eOHO-METOAMYECKOTO COBETa YHHBEpPCUTETA
(mpotoko:n Ne 10 ot 22 utons 2023 1.).

[Iporpamma yTBep)KAe€Ha pelieHHeM Y4eOHO-METOJUYECKOro COBETa YHHBEpPCHTETa
poTokoa Ne ot «20» ampens 2023 ¢

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpebvosanusimu @IOC BO
[Iporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl CaoBOJICTBA, OMOTEXHOJOTMHU U
CEJIEKIINH CETbCKOX03IMCTBEHHBIX KynbTyp (poTokoi Ne 11 ot 3 mas 2024 r.).
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[IporpamMma paccMoTpeHa Ha 3acelaHud Y4eOHO-METOAMYECKONH KOMHCCHU HHCTUTYTA
GyHIaMEHTAIBHBIX W TPHUKIAAHBIX arpoouorexHosioruii um. M.B. Muuypuna MuuypruHCKOTO
I'AY (npotokon Ne 10 ot 20 mas 2024 r.).

[IporpamMma yTBepk[eHa Ha 3acelaHuU Yy4eOHO-METOJIMYECKOT0 COBETa YHHUBEPCHUTETa
(mporokon Ne 10 ot 23 mas 2024 r.).

OpuruHan JOKyMEHTa XpaHUTCs Ha Kadeape cagoBOJCTBA, OMOTEXHOJIOTHIMA
U CEJICKIIUU CEIbCKOXO3SUCTBEHHBIX KYIbTYP
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