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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI

1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Ilens kypca — «Marepuainbl i MEIUILMHBI, KIECTOYHOM W TKAHEBOU
WHXEHEpUU» — JarThb 3HAHUS O HOBEHIINX HAMpaBJICHUSIX OMOTEXHOJIOTUYECKOM
HayKH u MPaKTHUKH, WHTETPUPYIOIINX HOTEHIINAT OMOMETUIIMHCKOTO

MarCpuaalIoBCACHUA, KIICTOUHBIX KYIIBTYP H TCXHOHOFHﬁ, TKAHCBOI'O HMHXXHWHHWPHUHIA,
HanOoJiee IMCPCICKTUBHLIX TCXHOJIOTUAX peKOHCprKTHBHOﬁ 6I/IOM6,[II/IHI/IHLI.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

3agauu U3y4eHUs JUCLUIUIMHBI

dopmupoBaHHe y CTyIEHTOB 3HAHUI W yMEHUHU B cepe COBPEMEHHBIX IIeneit
U 3aga4 OMOMEIMIMHCKOIO MATEpUATOBENCHUS, HOBEHIIMX PEKOHCTPYKTUBHBIX
TEXHOJIOTUH, Oa3UPYIOLUIMXCA Ha JOCTHKEHHSX KIETOYHBIX KYJBTYp, TEXHOJOIMHA U
TKaHEBOW MHKEHEPUH

1.3 IlepeyeHbp NJIaHMpPYyeMbIX pe3yJbTATOB OOy4YeHHMS] MO JAUCHUILINHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYEeMbIMH Ppe3yJabTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue MnHaOnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pe3ynbTtaTthl o6yquV|;| no ancuuninnHe
OOCTWXEeHNA KoMmneTeHunmn

IK-1: CriocodeH ocylecTBIsATH BHIOOP (hOPM H METO0B HAYYHO-HCCJIEI0BATENLCKOM
NeATEIHbHOCTH B COOTBETCTBHH C MPOQHIEeM HAYYHOI 0 HCCJIe0BAHUSA

I1K-1.2: "Croco0OeH:

- peiarh 3aa4u, CBSI3aHHBIC C
IIPOBEJICHUEM HCCIICIOBAaHUN C
HUCIIOJIB30BAHUEM COBpeMeHHBIX
METOINYECKUX ITOAX0/I0B U
CHEIUATU3UPOBAHHOTO
obopynoBanus"

ITIK-3: Cnioco0eH BBINOIHATH MUKPOOHOJIOTHYeCKHe H OUOTEeXHOJIOrnYecKre padoTbl
B T.4. B 00J1aCTH pa3padoTKN HOBBIX OMOTEXHOJIOTMYECKHUX NPOAYKTOB U
OuoMaTepnaoB, MUIIEBbIX, KOPMOBBIX U JIEKAPCTBEHHBIX CPECTB,
NPHPOIOOXPAHHBIX (IKOJIOTHYECKHX) TEXHOJOTH COXPAHEHHUS IPHPOIXHOH Cpeabl U
3/10pPOBbA YeJI0BEKA




IIK-3.1: Cnocoben:

- OCYLIECTBIISITH pa3paboTKy
NPEeUIOKEHUH 10 ONTUMHU3ALUN
OMOTEXHOJIOTHYECKUX
IPOLIECCOB U YIIPABICHUIO
BBIITYCKOM OMOTEXHOJIOTUYECKOU
HPOIYKIUH;

- OCYIIECTBIIATH PYKOBOJICTBO
UCTIIBITAaHUSAMH (JTa0OPaTOPHBIMU
paboTamu) JIeKapCTBEHHBIX
CPE/ICTB, UCXOJHOTO CHIPBS,
OMOTEXHOIOTHYECKUX

IPOJYKTOB U OMOMarepraioB (B
T.4. YIIAaKOBOYHBIX MarepHalIOB),
HPOMEKYTOYHON MPOAYKIIHH U
00BEKTOB TIPOU3BOICTBEHHON
Cpenbl;

- OCYIIECTBIISITH Pa3pabOTKy
IIPEIOKEHUH 110
COBEPIIICHCTBOBAHUIO
OMOTEXHOJIOTUH MOTy4YEeHUS
BAB, 6uonpoaykToB u
OroMarepuanoB, KOPMOBBIX,
MUIIEBBIX U JIEKAPCTBEHHBIX
CPEZCTB C HCIIOJIb30BaHUEM
MHUKPOOHOJIOTUIECKOTO CHHTE32
u Ouotpanchopmanuu
MHUKPOOPTAaHU3MOB, KIIETOYHBIX
KyJBTYP MHKPOOPTaHU3MOB,
JKUBOTHBIX U PaCTECHUI




[IK-3.2: Bnaneer Mmeronamu:

- pa3paboTKu U
TEXHOJIOTHYECKOTO
COIIPOBOKICHHUS
OMOTEXHOJIOTHYECKUX
IPOIIECCOB MOTYyYESHHS
OMOJOTHYECKU aKTUBHBIX
BEIIECTB, OMOIIPETIapaToB,
OHOMPOIYKTOB U
Ouomarepuaos;

- MPOU3BOJICTBA U KOHTPOJIS
0100€30MacHOCTH KOPMOBBIX,
MUIIEBBIX U JEKAPCTBEHHBIX
CpeJCTB, Onomarepuaios (B T.4.
KOMIIO3UTOB U U3JEIUN
OMOMEIUIIMHCKOTO 1
TEXHUYECKOTO Ha3HAYCHUS);

- IPOBEACHUS
MHKPOOHOJIOTHYECKHUX PadoT, B
T.4. 0TOOpa P00, BHITOJHCHUS

IEPBUYHBIX ITIOCCBOB
OTOOpaHHBIX MPOO HA
MUTATEIbHBIE CPEJIbl, aHATTN3a
MMOCEBOB MUKPOOMOJIOTHUIECKHUX
npoo




[IK-3.3: Ymeer

- BBIIIOJIHATBH PAOOTHI 11O
KOHTPOJIIO KayecTBa
MHUKPOOHOJIOTUYECKOTO,
OMOTEXHOJIOTNYECKOTO,
(apmareBTHYECKOTO
POU3BOJCTBA (B T.U.
YIaKOBOYHBIX MarepHaioB),
IIPOMEXKYTOYHOM NMPOTYKIIUU U
00BEKTOB MPOU3BOJICTBEHHON
Cpelbl;

- BBIIIOJIHAThH PAOOTHI 11O
OUYUCTKE MUKPOOPraHu3MaMHu-
JECTPYKTOpPaMH IOYB,
IIOBEPXHOCTHBIX U IPYHTOBBIX
BOJI OT ITPOMBIIIIJIEHHBIX
3arps3HCHUN;

- BBIIIOJIHATBH PAOOTHI 110
BOCCTAaHOBJICHUE IIOIOPOAUS
IIOYB [IOCPEACTBOM IIPUMEHEHUS
HOJU(PYHKINOHATBHBIX
MHUKPOOHBIX U
OMOTEXHOJIOTNYECKUX
IIPENapaToB;

- BBITMOJIHATB pabOTBHI 110

JIOKATU3aIlM 1 JINKBUTAITUH
04YaroB BPEAHBIX OPraHU3MOB C
MIPUMEHEHUEM
OMOTEXHOJIOTHYECKUX METOJIOB;
- BBITIOJHSATH Pa0OTHI TTO OLICHKE
COCTOSIHUSI M IPOAYKTUBHOCTH
BOJHBIX DKOCHUCTEM

1.4 OcobOeHHOCTH peajiM3aluu IUCHUILINHbI
SI3BIK peann3anuu TUCUUILIMHBL Pycckuil.

Jucturuinaa (Moayis) peanusyetcsi ¢ mpuMmenenueM D0 u JIOT

URL-anpec u Ha3BaHue 3JEKTPOHHOTO oOywaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=16848.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 0,89 (32)
npemnoaaBaTeseM:
3aHATUA JIEKIIMOHHOTIO TUIIA 0,44 (16)
nabopaTopHBIE PabOTHI 0,44 (16)
CamocrosiTesqbHas padora 2,11 (76)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

SansaTusg
CamMmocTosTeabHas
JIEKITHOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
n/m Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bceero yucrne B Bcero yucrne B Bcero yucne B Bcero YHUCIie B
anocC anoc anoc BUO0C
1. BBeenue B npeamet «MaTepuaJbl 1isi MeIHIMHBI, KJIETOYHOH U TKAHEBOW HHKEHEPHH))
1. Tema 1.1. AKTyanbHBIC HCCIICIOBAHHSI B 00J1aCTH
MOJIMMEPHBIX MaTepUAIOB OMOMETUITUHCKOTO Ha3HAYCHUS.
CoBpeMeHHOE COCTOSIHHE U IepcreKTHBbI. [loTpedbHocTH 2
PEKOHCTPYKTHUBHON MEIUILIMHBI B HOBBIX Marepuainax u
A3JIETHSIX
2. Moayns 1.
Beenenue B npenmer «Marepuais! 11 MEIULIAHBI, 10
KJICTOYHOM Y TKAaHEBOW MHKEHEPUI




3. Tema 1.1. 3HaKOMCTBO € KJ1acCU(HUKAIMEH MTOTUMEPHBIX
MarepuaioB OMOMETUITTHCKOTO Ha3HAYCHHUS

I{eas paboThl — chopMUPOBATH Yy CTYICHTOB MPEACTABICHUS
0 KapIMHATLHOM OTJIMYUU OMOMaTEepPHAIOB OT
CHUHTETHUYECKUX IUIACTHKOB; CIIOCO0aX CHHTE3a,
nepepaboTke, 001acTax npuMeHeHus. B xoae paboTs
CTYACHTBI 3HAKOMSTCS C KOJUICKIHEH 00pa3IioB
OroMarepuaioB, OMMMCAHUEM UX CBOWCTB U 00IACTSIMU
NPUMEHEHHUS: U3yYat0T 00pa3Ibl OJIMMEPHOH MPOTYKIIUU
OMOMEIUITMHCKOTO HA3HAYCHHUS

2. MaTepnanm MEIUKO- OMOJIOrMYeCcKOro Ha3HAYeHU s

1. Tema 2.1. Marepuanbl, COBMECTUMBIE C KUBBIM
opranu3moM. CaoiicTBa. [ToHATHE OHOCOBMECTUMOCTH.
Tema 2.2.Marepuanbl MEIUIIMHCKOTO Ha3HAYCHMUSI,
HCITOJIB3yEMbI€ B PEKOHCTPYKTHUBHBIX TEXHOIOTHSX.
[TonumepHbie MaTepuanbl IJist CEPACYHO-COCY TUCTON
CHUCTEMBI: COCYIUCTBIC SHIOTPOTE3bI, KJIAMaHbl CePIIIa,
MPOTE3BI COCYI0B. Marepuaisl it pEKOHCTPYKIIUU MSTKUX
TKaHeW, BHYTPEHHUX OPTraHOB, KOXKH; KOCTHON TKaHU




2. Tema 2.1. Ilomy4eHne BRICOKOOUHIIICHHBIX 00Pa3IioB
MOJIUMEPOB; U3METLYCHHE, CTCPUITH3ALIUS

[{ens paboOTHI — narh 3HAHUS O HEOOXOAMMOCTH U METOAaX
BBIJICTICHHSI U OYUCTKH OMOMAaTepUanoB U MOATOTOBKE
Marepuaia i epepadoTKu B u3aeus. B xome paboTsl
CTYACHTBI 3HAKOMSTCS ¢ cepueil 00pa31ioB OMOIIaCTUKOB
pa3HOM CTENEeHH OYUCTKH, OPTaHOJENTHUECKU U
CHEKTPO()OTOMETPUYECKH ONPEEIISIFOT INIOTHOCTh
MOJIUMEPHBIX BBITSDKEK (PETUCTPUPYIOIINN
cnekrpodoromerp Uvicon-943, Ntanus), MOITy4eHHBIX OT
pa3HbIX 00pas3loB; a Takxke cIBUT pH-BBITSXKEK — Kak
MOKa3aTesib MUTPALlMU B BOJIHYIO cpeny mpumeceid. C
HCIIOJIb30BAaHUEM IIAPOBOI MENBHUIIBI Jjajiee IPOU3BOISAT
M3MEJbYCHNE U TOMOTCHU3AIUI0 00pa3lioB OMOILTACTHKA
JUTSL TIOCTIeyroIei mepepaboTku B uzaenus. O0pasibl
OMOIIaCTUKA MMOABEPTalOT CTEPUITH3ALUN
ABTOKJIAaBHPOBAHUEM, B CYXOBO3AYIITHOM TEPMOCTATe TPH
105 oC u ¢ ucnonb3oBaHUEM pacTBOpa 3TaHoNa. MTor
paboThl — MPUOOPETEHNE HABBIKOB MPOOOIIOATOTOBKH
o0pa31ioB broMarepuaia, KOTopble OyAyT UCTIOIb30BaHbI HA
MOCTICAYIONIUX 3aHATHSIX

Tema 2.2. OGpaboTka 1 nepepaboTKa MOJIUMEPHBIX
MarepuaIoB B CIECHUATU3UPOBAHHBIC H3/1ETHS
OMOMETMIIMHCKOTO Ha3Ha4ueHus. [IpsmMoe KoMIIpecCHOHHOe
dopmoBanue. DKCTPy3us

[{enb paboThI — 0O3HAKOMIJIEHHE CO CrIocOo0aMu nepepaboTKu
O6romarepuaioB B TPEXMEPHbIE MAaTPUKCHI, IPUTOJHBIE JUIS
KyJIbTUBHPOBaHUS KJIeTOK. C UCIIOIb30BaHUEM
3JIEKTPOHHBIX BECOB CTYJCHTHI TOTOBAT HABECKU
U3MENBYCHHBIX 00pa3I0B OMOTIACTHKA; Jaiee Ha
AaBTOMAaTH3MPOBAHHOM J1a0OpaTOpHOM 1pecce (prupMbl
Calver, CIIIA) mpsiMoii KOMIIPECCHEN C HCTIOIB30BaHUEM
npecc-(GpopM pazHbIX pa3MEpOB MOITYYAOT IJIOTHBIE
00BEMHBIE MTOJIMMEPHBIE MaTpUKChl. BTopoii criocob
nepepaboTKH MOJMMEPOB 3aKIH0YACTCS C paboTON
pacruraBoB. CTYJICHTBI 3HAKOMSATCS C YCTPOUCTBOM U
HPUHIUIIOM paboThl CHENUATU3UPOBAHHOTO MUHU-
skctpyaepa (pupmsl «bpadennep», [epmanust), 3arpyxaroT
B YCTAHOBKY H3MEJIbYECHHbBIC 00Pa3Lbl OMOIIACTUKA U

10




3. Monayns 2.
Marepuansl MEAMKO-OMOJIOTHYECKOTO Ha3HAUCHUS

3. MeToabl U3y4eHUsI MATEPUAIOB OMOMETUIIMHCKOI0 HA3HAYEHHUA

1. Tema 3.1. Cucrema METOIOB U TECTOB, IPUMEHSIEMAsI B
OMOMEIMIIMHCKOM MarepuanoBeIeHnu. buoMeaumackoe
TecTUpOBaHKEe Onomarepuanos. TecTupoBanue
OnomarepuaioB Ha OMOCOBMECTHMOCTh. MexKayHapoIHas
CHCTEMa TECTOB JJISl OLIEHKH OMOCOBMECTUMOCTH
MEUIIMHCKUX MaTepUaIoB U U3ICITHI

Tewma 3.2. MeTtoas! mepepabOTKH MarepruaioB JJIs
HOJTyYEHUS CIEUATU3UPOBAHHBIX KOHCTPYKLUUHN U U31€TUI
OnoMeuIMHCKOTo Ha3HaueHus. [lomydenue ruaporenei.
[TepepaboTka TepMoIIacTHUHBIX mommMepoB. [lepepadboTka
KOMIIO3UTOB KepaMHKH U mosnmMepoB. [lepepaboTka
MOJIUMEPOB U3 PacTBOPOB




2. Tema 3.1. 3HaKOMCTBO C CUCTEMOI TECTUPOBAHUS
OmoorHYecKoi 0€30MaCHOCTH MaTePUATIOB U U3ICITHIA TS
MeAUIIMHbI

Lenpb — 3HakoMCTBO cTYAeHTOB ¢ cucTemoit TectoB (I1OCT
P MICO 10 993), npunsroii B HacTosiee Bpems B Poccun,
CIIIA u crpanax EC. CTyaeHTbl H3y4aroT OCHOBHbIE
pas3zensl CTaHaapTa U MOTyYatoT 3HaHHSI O CYLIECTBYIOIIEH
MEXKIyHAPOTHOM CUCTEME OMOCTECTUPOBAHUS MATEPUATIOB
U U37enui OMOMEeAUIIMHCKOTO Ha3HAYeHUs

Tema 3.2. CaHUTapHO-XUMUYECKUE UCCIICIOBAHUS

Lenb — 03HaKOMHUTH C METOJJAMH TIEPBOTO HTAria
OMOTECTUPOBAHKS MaTePUATIOB U U3/IEIHH,
npeIHa3HAYCHHBIX sl OMOMeIUIIMHBL. B x01e paboTsl ¢
WCITOJIb30BAaHUEM SKCTPAKTOB OMOTUIACTHKA MIPOBOAUTCS
aHaIM3 HATAYHUSA B BOAHBIX BBITS)KKAX BO3MOKHBIX
MPOTyKTOB MUTPAITUU (MOHOMEPOB, 00Pa3yIOIINX
MOJIUMEP), OPTAaHMUYECKUX BEIIECTB (10 OUXpOMaTHOM
OKHCIISIEMOCTH ), HACBHIIIIEHHBIX OPTaHUYECKUX COCTMHEHUN
(mo 6pomMHpyeMOCTH BBITsDKEK). COmoCcTaBIeHIE
MOJIYYEHHBIX YKCIIEPUMEHTATBHBIX 3HAUCHUN C TIPEACIIBHO
JIOIyCTUMBIMHA HOpMaMmHu U3 ctangapta MCO

P 10993 nio3BosisieT cTyA€HTaM OLIEHUTh MPUTOJHOCTh
MPUTOTOBJICHHBIX UMHU MAaTPUKCOB ISl OMOMETUIIUHBI

3. Moayns 3.
MeTobl H3y4eHHUsT MaTepUaIOB OMOMETUITTHCKOTO
Ha3HAYCHHUSI

10

4. TkaHeBasi peaklysi HA UMILIAHTATHI

12




1. Tema4.1.

PeaKL[I/IH OpFaHI/IBMa Ha UMIIJTAaHTAllU O MaTepI/IaHOB nu
MPOIECCHI B3aUMOICUCTBUS ¢ HUMU. Da3bl BOCTIATUTEIBHO-
penaparuBHON peakuu 1 00pa3oBaHKe KarCy BOKPYT 2
MMILIaHTaToB. KieTouHbIe M MEKKIECTOYHBIE DJIEMEHTHI,
YyYacTBYIOIIME B TKaHEBOH peakiuu. OCOOCHHOCTH pEaKIIiH
Ha MHOPOJTHOE TEJIO U 00pa30BaHNE TMTAaHTCKUX KJIETOK

2. Tema4.1.

Peaknus opranusma Ha UMILTAHTALUEO
MaTepUaIOB U MIPOLIECCH B3aUMOECICTBUSA €
HUMH. Da3pl BOCHAIUTEIBHO-PENAPATUBHOMN
peakuuu U o0pa3oBaHUE KarcCyJl BOKPYT
VMMILIAHTaTOB

3. Moayns 4.
TkaHeBast peakIysi Ha UMILIAHTaThI

10

5. MexaHU3MBI 6]/[0}IeCpr1(III/II/I HUMILIAHTATOB

1. Tema5.1.

buopazpyimaempie marepuaibl. MexaHu3m OMOpa3pyIIeHHs.
[Ipupoansie OuopazpylaeMbie MaTepUabl: XUTH3aH, 2
TbIUHATHI, THATYPOHOBASI KUCJIOTA, KoJIjIareH, puopuH,
MOJIMTUAPOKCHATKAHOATHI

2. Tema 5.1.
Herpanamus MarepuaaoB

3. Monayns 5.
Mexanu3mMbl OUOAECTPYKIIMN UMILUIAHTATOB

6. BuoJjiorusi KjieTku B KyJbType. MaTepuabl A KJIETOYHBIX TEXHOJIOIMH H TKAHEBOH MHKEHEPHH

13




1. Tema6.1.

Hcropus u mpobiemMbl pa3BUTHS KYJIbTHBHPOBAHUS
’KUBOTHBIX KJIETOK, CTAHOBJICHUS U PA3BUTHS KIIETOUHBIX
TexHOoaoruu. UCTOYHNKY M THUIIBI KJIETOK

Tema 6.2.

TexHuKa BeICHUS KIETOYHBIX KyJIbTyp. BeiOop
MUTATEIIbHBIX CPeJl M CyOCTparoB JJIsl KyJIbTUBHUPOBAHUS
JKUBOTHBIX KJIETOK. KileTouHbIe TUHUU: OTpaHUYEHHBIE U
MOCTOSIHHBIC. ICTOUHHMKHU KJIETOK: MEPBUYHBIC KJIETKH.
CTBOIOBBIE KJIETKH M UICTOYHHMKH UX BBIJEICHHS. THIIBI
KYJIbTUBAILIAOHHBIX CUCTEM JIJISl IEPUOJUYECKUX U
MPOTOYHBIX KYJIbTYp KIETOK

Tema 6.3.

Kierounbie TeXHOJIOrUH U TKaHEBAsK UHKEHEPUS.
[IpuHIIMIIBI 1 OCHOBHBIE TOAXO/IbI. Marepuaisl,
MPUMEHEHHBIE JJIs1 U3TOTOBJICHHUS KIIETOYHBIX MAaTPUKCOB.
MeTo/1bl KOHCTPYUPOBAHUS JBY-, TPEXMEPHBIX MATPUKCOB
U3 PA3IMYHBIX TUTIOB OMOMATEPUATIOB C IPUMEHEHHEM
TEXHHUKU UCTIAPEHUS pACTBOPUTENIS, KOHTAKTHOTO
MIPECCOBAHUSL, IKCTPY3UH. METOIBI ITOTYyUYEHUS TIOPUCTHIX
MaTpPUKCOB

14




2. Tema 6.1. 3HaKOMCTBO C TpaBUIaMH pabOTHI HA
COBPEMEHHOM 000PYJ0BaHUH, HEOOXOIUMOM IS
KJIETOYHBIX TEXHOJIOTUI

[enp — 3HaKOMCTBO CTYJCHTOB C PUHITUTIAMU PAOOTHI,
YCTPOWCTBOM U TIpaBWJIaMH pabOThI B OOKCe-TaMHHape 2-T0
knacca 3amuthl (pupmer Labconko, CIIA) nist Benenus
KJIETOYHBIX KyJIbTyp», CO2-unkybaropa (pupmsr Labconko,
CIIIA), nHBEpPTUPOBAHHBIM MUKPOCKOIIOM,
HU3KOTEMIEPATYPHBIM MOPO3UIHLHUKOM TSI XpaHEHHS
Oanka kyneTyp (pupmer Brucwek, CIIIA) . TpeboBanusiMu K
CIIEIIO/ICIK I U TIpaBUIIaM 0€3011acHOM paboThI ¢
KJIETOYHBIMU KyJbTypamu. Llens paboTsl — ycBOeHHE
IpaBUJI pabOThI C KJIIETOYHBIMU KYJIbTYpaMu U
MOJIb30BaHUEM CIIEIIUATU3NPOBAHHBIM 000y I0BaHHEM

Tema 6.2. ITocyna B kJ1eTOYHOH J1abOpaTopuu U
nuTarenabHble cpenbl. [IpuroToBnenne nurarenbHOM cpebl
JUIsl TIepeceBa KIETOK

[{ens paboThI — MpHOOpPETEHNE 3HAHUN O XapaAKTEPUCTUKE U
cnenrduKe NoCy bl U KyJIbTYPAIbHBIX Cpea s
BBIpAILIMBAaHUSI )KHBOTHBIX KJIETOK, 00y4eHHE TEXHOJIOTHH
MOJTOTOBKH MOCY/Ibl M ITPaBUJIaM CTEPUIIBHOM pabOTHI ISt
MPUTOTOBJICHUS KYJIbTYpaIbHbIX cpe. CTyAeHTHI MoTyyar
3HaHUA N0 TEXHOJIOTUH IPUTOTOBJIECHUS cpejl, Habope
HEOOXOJUMBIX peareHTOB. beCcChIBOPOTHBIE CpeNibl U CPeIbl
C IIPUMEHEHUEM CBIBOPOTKH, POJIb CBIBOPOTKH, TOPMOHOB U
Ipyrux (akTopoB i BbIpaliBaHus U JuddepeHIMpOBKU
KJIETOK. By lyT mpUroToBieHsl Nocyna U cpena Juist
BBIJICJICHUSI U KYJIbTUBHUPOBAHUS KJIETOK

Tema 6.3. [TepeceB kieTok. OKpacka ¥ MOJICYET KIETOK.
®dotorpadupoBanue

L{enb — npuoOpeTeHre 3HaHNH 1 HaBBIKOB
KyJIbTUBUPOBAHU KJIETOK. By/ieT B3siTa KieTouHas JTUHUS
(Ha mpuMepe CyCeH3MOHHOM KyIbTyphl (hudpobdiiacToB
MBIIIN), IPOU3BEICHA NIPOLIEAYPA 3aCeBa CPE/Ibl KIIETKAMU.
Uepes 1-2 gaca — mpousBeieHa OKpacKa KJIETOK U MOJICUET,
dororpadpupoBanue. BrinonHenue padboThl U aHATTU3
pe3yIbTaTOB MPU3BaHbl HAYYHTH OCHOBHBIM METOIaM |
IpUEMaM BEICHUS KICTOYHBIX KYIBTYD
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3. Monayns 6.

buonorus kimeTku

B KyJIbType. Marepuaibl 1Sl KIIETOYHBIX TEXHOJIOTUN 1
TKaHEBOU MHXEHEPUHU

7. Cneunduka TeXHOJOIMM BeJeHUsI KJIETOYHbIX KYJIbTYP

1. Tema7.1.

[TpuHIHUIBI pabOTHI B KJIETOYHOM J1a00PaTOPUN U OCHOBHBIE
npasuita acentuku. O6opyaoBaHue, HEOOXOUMOE TSI
paboTHI C KIIETOYHBIMH KyJIbTypamMu. CUCTEMBI U YCIIOBUS,
HEO0OXOAUMBIE ISl POCTa KJIIETOYHBIX KYJIBTYP.
KynbTUBHpOBaHNE KIETOK U TKaHEH OECIIO3BOHOYHBIX.
KynsTuBHpOBaHUE KIETOK yenoBeka. OpranHas KyJbTypa

2. Tema 7.1. IlonyyeHue nepBUYHOMN KYJIbTYpPbI

Llenb — nomy4yeHue 3HaHUH U HAaBBIKOB 00 MCTOUYHUKAX
NOJTYYCHHUS U TEXHUKE BEJCHUS OPTAHHOW KYJIBTYPHI.
Br16op ucrounuka Tkanu. B mpouecce paboTsl OyaeT
NIOJTyYeHa CyCIIEH3MOHHAs KyJbTypa (puopo01acToB
(HarpuMep, U3 KyCOYKOB TKaHU KO>KHBIX IIOKPOBOB). by iyt
3acestHbI KyJIbTYPOU IUIACTUKOBBIC KYJIbTypaTbHbIC
IUTAHIIETHI,  TAK)Ke TICHKU U3 OMOIUIAaCTHKA,
NPUTOTOBJICHHBIC CTYACHTaMH panee. KynbpTypsl OyayT
HoMelleHbl B TyMuHyto cpeny B CO2-unky6arop. Ha
CIJICIYIOIEM 3aHATHH OyAET POU3BEICHO
MHUKPOCKOIHUPOBAHUE KYJIbTYpP C IPUMEHEHUEM
WHBEPTHPOBAHHOTO MUKPOCKOIIA M OIICHEHA aJre3usi 1
KOJINYECTBO KJIETOK Ha Pa3HBIX MOJUI0XKKAX (MaTpUKcax)

3. Moayns 7.
Crnieunuka TEXHOJIOTUN BEACHUS KIIETOUHBIX KYJIbTYp

8. HoBelinme KJiIeTOYHbIE TEXHOJIOTNHU




1. Tema 8.1. CtBOJIOBBIE KiIeTKU. MIcTOpHS BOmpoca.
HepCHCKTI/IBBI HCITOJB30BaHUA CTBOJIOBbLIX KJICTOK B
Ouonoruu u MmeaunuHe. [IpuHIKIIBI TPOBEIEHUS KIETOYHON
TCparru C MPUMCHCHUCM CTBOJIOBBIX KJICTOK. OTHYECKHE
npoOiemsl. [Iporiecc nepenadn HOBBIX TEXHOJIOTUN B
KIIMHUYECKYIO IIPAKTUKY

2. Tema 8.1. TexHuKka BbIACIICHUS] ME3EHXUMATbHBIX
CTBOJIOBBIX KJIETOK KOocTHOTO Mo3ra (MCK)

Lenp — naTh 3HAHUS O MPUHIIUIIAX BBIACICHUS, HCTOYHUKAX
BEJICHUSI U UCIIOJIb30BaHMSI B TKAHEBOM WHXUHUPUHTE
CTBOJIOBBIX KJIETOK. PaboTa mpermosaraet mpoBeecHue
IpOLEAYPHI BbIIEICHHS CTBOJIOBBIX KJIETOK M3 KOCTHOTO
MO3ra JJabopaTopHBIX KpbIC. ByneT BbljeieH KOCTHBIA MO3T
u3 00Jb111€0EPIIOBOI KOCTH YMEPIIBIEHHOTO KUBOTHOTO,
MIPOBEJICHBI BCE HEOOXOAMMBIE TPOIICAYPHI ISl TIOTYUYSHUS
NEPBUYHON KyJIbTYphL. B coctaB cpenpl OyayT 100aBieHbI
KoMIoHeHThI i auddepennupoBkun MCK B kieTku
octeobnacTuueckoro psaaa. KynptuBupoBanue Oyner
MPOBEJICHO B TEYCHUE HECKOJIBKUX CYTOK C €XKETHEBHOM
3aMEHOM CpeJibl

3. Monayns 8.
HoBeiimnmne kieTouHble TEXHOJIOTUHA

Bcero

16

16

76
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4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aAHUA:

Jlxakcon M. b. MonekynspHas u kierouHas 0nodusuka: mep. ¢ aHr.
(MockBa: Mup).

JIvtoun b., Koduamu U. A., Yeman H. 10O., Typuanunosa M. A., CaBuiioBa A.
M., Pe6puxos JI. B. I'ensl: [yueOnuk](MockBa: BMHOM, JlaGoparopust
3HAHUH).

JIetoun b., Kaccumepuc JI., Jlunranma B. I1., [Tnonnep ., ®ununmnosuy M.
B., YUennos 0. C. Knetku: [yueonuk](Mocka: BUHOM, JlaGoparopus
3HAHUN).

[tunesman M. U. Tloaumepsl MeANKO-OMOJIOTHYECKOTO HA3HAUYCHUS
yaeOHoe mocobue /uist By30B 1o criennanbHocTu 250500 "Xumudeckas
TEXHOJIOTHSI BBICOKOMOJIEKYJISIpHBIX coequHeHuil"(MockBa: AKaeMKHUTa).
Konxku /1., Op6a 3., I'puddurc b., Opemau P. A. Kynbrypa KHUBOTHBIX
KJIeTOK. MeTojibl: epeBos ¢ anriuiickoro(Mocksa: Mup).

Bonoga T. I'. CoBpeMeHHbIe TpoOIEMBI U METO/IbI OMOTEXHOIOTHH: YUeO.
nporpaMma AUCUMILIMHBI [JUIsl CTyAEHTOB Iporpammsl oar. 020400.68
«buonorus»|(Kpacunosipck: COY).

Opewnu P. f. KynbTypa )KHBOTHBIX KIETOK: PAKTUYECKOE PYKOBOACTBO:
niep. ¢ 5-ro anrn. uza.(Mocksa: BUHOM, Jlaboparopus 3HaHuUiA).

Xenu JI., /IxxoyHc /. buomarepuainbl, ICKYCCTBEHHBIE OpTaHbl U
WHKUHUPHHT TKaHei: Monorpadus(Mocksa: TexHochepa).

Bonogsa T.I'., llumankas E.N., Muponos I1.B., ®paunk JI.A. Marepuans! 11
MEJMLIUHBI, KJIIETOYHOW U TKAHEBOU MHXKEHEPUH: DJICKTPOH. yueO.-METOI.
komruieke aucuuminHbl(KpacHospek: UTIK COY).

4.2 JInnieH3UOHHOE U CBOOOHO PACHPOCTPaHsieMoOe MPOrpaMMHoOe

o0ecreyeHne, B TOM YHCJIe OTeYeCTBEHHOr0 MPOU3BOACTBA (IIPOrpaMMHOe
o0ecreyeHne, HA KOTOPOE YHUBEPCUTET UMeeT JIMIEH3HI0, 2 TAK/Ke CBOOOTHO
DacnpocTNaHsieMoe MDOrNAMMHOe ofecredeHue):

l.

PaboTa ocyriecTBisieTcs mpu MOMOIIIH IIMUPOKOTO CIEKTPa JTUIEH3NOHHBIX
MPOrPaMMHBIX TIPOAYKTOB, 3aKyIUICHHBIX 110 TIporpamMmMe pa3BuTus COVY:
Microsoft Office, Adobe Photoshop, CoreDRAW, Adobe Illustrator u ap., a
TaK € COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHH (3JIEKTPOHHBIE 0a3bl
JTaHHBIX, Internet).

4.3 NuTepHeT-pecypchl, BKIYas NpodeccuoHATIbHbIEe 0a3bl JAHHBIX
U MHGOPMAIMOHHbIE CIIPABOYHbIE CHCTEMBbI:

B paMmkax u3ydeHus JUCUUIUIMHBI « Marepuasl 11 MEAULVHBI, KJIETOYHOU U
TKaHEBOW MH)KEHEPUM» 00ydarommmMces 00ecredeH JOCTYI K COBPEMEHHBIM
npodeccuoHanbHbIM 0a3aM JaHHbBIX, MH()OPMAMOHHBIM CITPABOYHBIM U
IIOMCKOBBIM CHCTEMaM:

1 Antumiaruar. BY3 http://sfukras.antiplagiat.ru
2 Uct Brio (EastView): http://www.ebiblioteka.ru
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4. 3 Hayunasa snextponnas 6ubnuorexa (eLIBRARY.RU):

http://elibrary.ru
5. 4 [Ipesunentckas Oubnamorexka uM. b.H. Enpriuna:
http://www.prlib.ru
6. 5 Yuuepcuterckas unpopmarmonnas cuctema POCCUSA (YUC
POCCUA): http://uisrussia.msu.ru
7. 6 DnekTpoHHO-O0mOmoTeuHas cucrema « MHOPA-M»y:
http://www.znanium.com
8. 7 DIIeKTpOHHO-O0MOMIMoTeuHast cucreMa «HarmonanbHbIi 11udpoBoOit
pecypc «PykoHT http://rucont.ru
9. 8 OnexkTpoHHO-O0MOIMoTEeYHas cuctema «Jlanp»:  http://e.lanbook.com
10. 9 DneKkTpoHHO-OMOIMoTeuHas cucTemMa «ibooks.ruy:
http://ibooks.ru

S ®oHa OLEHOYHBIX CPEICTB

OI_IGHOLIHI)IC CpCACTBA HAXOAATCA B IIPUIIOKCHHUH K pa6OLII/IM IIporpaMmmam
JUCHUIIINH.

6 MartepuajbHO-TeXHHYeCKasi 0a3a, He00X0AMMAA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHEe (MOLYJII0)

HeobxonumMoe miist peanu3anuu JUCITUTUTHHBL « Marepuaisl 171 MEIUIIHHEI,
KJIETOYHOM M TKAaHEBOW MH)XCHEPHUM» MATEPUATbHO-TEXHUYECKOTO 00€CTICUeHMS
BKJIFOYAET B ceOs:

. ydeOHbIe ayTMTOPUH, 000PYIOBaHHBIE AMIAPaTHO-POTPAMMHBIMH
KOMIUIeKcaMu «Manblil Mpe3eHTallMOHHbIN KOMILIEKe», «/locka oOparHoit
npoekuuny, «CpeaHuil Mpe3eHTalMOHHbIH KOMILIEKC;

. KOMITBIOTEPHBIN KJIACC, YKOMIIJIEKTOBAHHBIE COBPEMEHHBIMU
KOMITbIOTEpaMH, KJlacchl Ha 15 pabounx mecT ¢ BbixoaoM B HTepHeT.

J1i1st BBITIOJTHEHUS Ta00OpaTOPHBIX paboT Mo yueOHOM nucturuinie « Marepuansl

JUTS. MEAMIIUHBI, KIIETOYHON M TKAaHEBOW MHXKEHEPHHN» MCIIONIb3YETCsl 000pyI0BaHHE,
KOTOPBIM YKOMIUIEKTOBaH L[eHTp KOIJIEKTUBHOTO TIOJIB30BaHUS MPUOOPAMH,
naboparopun u kapeapsl MHcTUTyTa PyHIaMEHTATHPHOM OMOIOTHH U
ouotexnonorun COY u Uncruryra 6nopuszuxkun CO PAH:

BricokockopocTHas uentpudyra Avanti J-26XPI ¢pupmbr «Beckman Int.» (CLLIA).
JlaGoparopusie Becol «Adventurer» ™ OH — AR2140 (CILA).

PoTopHsIit BakyymHBI#M ucniaputens Rotovapor R 2000/250 ¢upmsr
«Biiche» (IlIseitapus).

JlaGoparopHblii BepTHUKaIbHBIN aBTOKIaB pupMbl «Sanyo» MLS-3781L, (Snoxus).
Britsoxnoi mikagp LABCONCO (CIA) (cepust 070976143V).

Tepmoctar moaens BD-115, BINDER (I'epmanus).

Xpomaromacc-ciekrpomerp Agilent 5975Inert, pupmer Agilent (CLLA).

19



Cucrema renb-niponukarotiei xpomarorpahpuu « Waters Alliance GPC 2000 Series»
¢upmbr « Waters» (CILIA) ¢ Habopom MOIMCTEPUHOBBIX CTAHIAPTOB.

Cyxosxapopoii mkad Binder GmbH (I'epmanus).
Crammonapusiit pH-metp dupmsr «Sartorius» (I'epmanmus).

Xpomarorpad i reiab-poHuKaroiei xpomarorpadhun Waters Breeze System,
bupmbr « Watersy (CLLA).

ABtomarnueckuii naboparopusiii mpecc Calver 3887/4SDOBOI (CILIA).
JlaGoparopusiii MuUHH-3KCTpYiep Brabender® E 19/25 D (I'epmanust).

JlaGoparopnas cuctema PDS 2010 Labcoter™ st HaHeceHHS TTOJTUMEPHBIX
MOKPBITUH U Biaro3amutsl pupmel «Labcoater» (CIIA).

VY apTpazBykoBoit romorenuszarop Sonicator 3000 ¢pupmbr «Misonix Incor» (CILIA).
DnekTpuyeckas BepxHenpuBoaHas Memanka gupmbl « Heidolphy.

YHuBepcaibHas IEKTPOMEXaHUUECKas UCTIbITaTeIbHad MalnHa « THCTpoH 5563,
SKN» ¢dupmsr «Instron» (Benukobpurtanus).

TepmoymnakoBounas mamaa NS 1000 dupmer «Howo Gmby» (I'epmanus).
Crepunusytomas cuctema «Sterrad « NX pupmsl «Johnson& Johnsony (CILIA).
HNK-®Dypre-criekrpomerp « MHDOPAJIIOM ®T-02» (Poccus).

Hepusarorpad CTA — STA 449 Jupiter pupmsl «NETZSCH» (I'epmanus).

BepTukanbHblit HU3KOTEMITEpaTypHbIii MOpo3mwIbHUK Gupmbl «New Brunswick
scientific» (CILIA).

CO2-unky6arop dupmbl «New Brunswick Scientific» (CILIA).

bokc-nmamunap 6uonoruueckoit 6ezonacHoctu pupmel K LABCONCO» (CIIA).
HuBeptupoBannbsiii Mukpockon Gupmsl «JIOMO» (Poccus).

[enTpudyra nacronbraas Centrifuge 5810 R dupmer «Eppendort» (CIIA).
Jesnndexmmonno-moeunsbiit aBromar G 7883 CD ¢pupmbr «K LABCONCO» (CIIIA).
ABTomarnueckuil aBTokiIaB GupMbl «Sanyo» MLS-3781L (Smonwust)
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