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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

KaHJuar OMOJIOTUYECKUX HayK, ToleHT, Men3sHoBa Haranbs

reHHaIIBGBHa;KaHI[I/II[aT OMOJIOTHYECKHUX HayK, NOIICHT, cheﬁHOB Onmner

AnaginHoBUY

OOMKHOCTb, HULMANLI, aMuUnus



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

CcdopmupoBarb IMpencTaBIeHUE O CTPYKTYPHO-(DYHKIMOHAIBHBIX MPUHIUIAX
OpTaHM3alMK PA3TIUYHBIX TUIIOB TKAaHEH in vivo M in vitro, cOpMUpOBaTh HABBIKH
pa3paboTKH Au3aliHa SKCIIEPUMEHTOB C TKAaHEBBIMU KYJIbTYpPaMH.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

OcBoeHHE JKCHEPUMEHTAIBHBIX METOAOB H3Yy4eHUs  MOP(OIOTHUECKUX
aJanTaldi HAa KIETOYHOM M BHYTPHUKJIETOYHOM YPOBHE B TKAaHAX, BBINOJHSIOIIMX
pasnuyHble (YHKUMU, B YCIOBUAX (DU3HOJIOTHYECKOW HOPMBI U MPH Pa3IUMYHBIX
[IaTOJIOTUSX.

1.3 IlepeueHb NJIaHUPYeMbIX Pe3yJbTATOB OOy4YeHHUS MO JUCUHMILJIMHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHMPYEeMbIMH Ppe3yJabTAaTaMH  OCBOCHMS
o0pa3oBaTe/IbHOM MPOrpaMMbl

Koa v HanmeHoBaHue MHOUKaTopa 3aI'IJ'IaHVIpOBaHHbIe pe3ynbTtaTthbl o6yquV|s:| no ancuuniunHe
AOOCTUXEHNA KOoMneTeHUunmn

I[IK-2: Cnioco0eH BBINOJIHATH TEOPETHYECKHUE, IM0JIeBbIe H IKCIIEPUMEHTAbHbIE
HAay4HbIe HCCJIeI0BAHUS, OCYHIECTBIATH 00paboTKy 1 opopMieHHe pe3yIbTATOB
HCCJIeI0OBAHUI B PAMKAX BbIOPAHHON HAYYHOI TeMATHKH B 00J1aCTH OMOJIOTHHU

I1K-2.1: 3HaeT TeopeTHYECKHE
OCHOBBI OMO(PU3UKH, OMOXHMHH,
OMO03KOJIOTUH, OMOMH)KCHEPUHU U
OHMOTEXHOJIOTUH

[IK-2.2: YmeeT nnaHupoBars U
BBITOJIHATH TEOPETUYECKUE,
MIOJIEBBIE U DKCIIEPUMEHTAIbHBIE
UCCJIEIOBAHUS, OCYIIECTBIISTh
00paboTKy U oopmiIeHHE
pe3yJIbTaroB UCCIIEIOBAHUN B
pamMKax BHIOpaHHOW Hay4yHOU
TEMaTHUKH

T1IK-2.3: Bianeer MeTomamMu
00paboTkH U oopmieHus
PE3YJITaTOB TEOPETHUCCKHUX U
AKCIEPUMEHTATLHBIX HAYYHBIX
HCCJICIOBAHMI B 001aCTH
OHOJIOTHHU

IIK-3: Cnioco0eH BBINOJHATH PadoThI M0 OCYHIECTBJIEHUIO MPOLECCOB MOJTY4YeHHs
OMOTEXHOJIOTHYeCKOH U OMOMeTUIIMHCKOH MPOAYKIIUN




[1K-3.1: YmeeT npoBoAUTH
UCIIBITAHUS 00PA3IIOB 1IE€JIEBIX
MPOJIyKTOB
OHMOTEXHOJIOTUYECKOIO B
OHMOMETUIIMHCKOIO
MIPOU3BOJICTBA, UCXOTHOTO
CBIPbSI U YITAKOBOYHBIX
MaTepUaIOB, IPOMEKYTOUHON

MPOYKIIUHA U OOBEKTOB
MIPOU3BOICTBEHHOM CpeIbl

[1K-3.2: YMmeeT ocyliecTBIsTh
OMOTEXHOJIOTHYECKHUE TPOIIECCHI
C UCTIOJB30BaHUEM KYJIBTYP
MUKPOOPTaHU3MOB, KYJIBTYP
KJIETOK, TKaHEW pacTEeHUU U
YKUBOTHBIX

T1K-3.3: Biageet MeTomaMu
KOHTPOJIS Ka4eCTBa
OMOTEXHOJIIOTHYECKOIO 1
OMOMEIUILIMHCKOTI'O
MIPOU3BOCTBA

YK-1: Cnoco0eH ocymecTBJIATh MOMCK, KPUTHYECKHIT aHAJIN3 H CHHTe3
nHopMaIHH, IPUMEHATH CUCTEMHBIN MOAXO0/ [JIsl pellleHUs MOCTABJIEHHBIX 3a/1a4

VK-1.1: Ananusupyer 3a1auy,
BBIJIEIISAS e Oa30BbIe
COCTaBJISIOILNE

VK-1.2: HaxoIuT ¥ KpUTUYECKU
aHATTM3UPYET HEOOXOIUMYIO
UH(POPMAITHIO

VYK-1.3: Kputnuecku
paccMarpuBaeT BO3MOXKHBIE
BapHaHTHI PEIICHUS 3a1a41

VK-1.4: I'paMmOTHO, JIOTUYHO,
apryMEHTHPOBAHHO (POPMHUPYET
COOCTBEHHBIE CYKICHUS U
OIICHKH

VYK-1.5: Onpenensier u
OLICHUBAET IOCIEICTBUS
BO3MOKHBIX PELICHHI 3a1a4u

1.4 OcobeHHOCTH peaM3auuM JUCHUATIIMHBI
SI3BIK peann3anuy TUCUUILIMHBL Pycckuil.

JucnuminyHa (Moyib) peanusyercs ¢ npumeHenneMm 20 u IOT

URL-anpec u Ha3BaHHWE 3JIEKTPOHHOTO oOydaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=11999 - DnexTpoHHBII KypC




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTHas padora ¢ 2,5 (90)
npemnoaaBaTeseM:
MPAKTUYECKUE 3AHATHUS 2,5(90)
CamocrosiTesqbHas padora
2,5(90)
o0yualommxcsi:
KypCOBOE IPOEKTHPOBAHHE
(KTT) Her
KypcoBas padota (KP) Her
IIpomexyTounas arrecranusa |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

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

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JCKLMOHHOTO
A Cemunaps! n/wn | JlaGoparopHsle paboTa, aK. yac.
[IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B tom B tom
Bceero yncrne B | Bceero yncrne B | Bcero | uucne B Bcero YHCIIE B
anocC anocC 3N0C 3UO0C

1. CTPYKTYPHO-PYHKIMOHAJbHbIE 0COOEHHOCTH KJIETOYHBIX MOMYJISIUI M YIKCTPAKJIETOYHOI0 MATPUKCA PA3JIMYHbIX TKaAHEH

1. AHaNM3 TUCTOJIOTHYECKHX npenaparoB pasjIndHbIX
THUIIOB OI[HOCJIOﬁHBIX OIIUTCIIUCB. HOKaJII/ISaI_II/ISI OIIUTCIINCB
u MOp(l)OJ'IOFI/I‘IeCKI/Ie 0COOEHHOCTH KJIETOK.
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2. AHaIi3 TUCTOJIOTMYECKUX MPENaparoB pa3InyHbIX TUIIOB
MHOTOCJIOMHBIX ANUTeNneB. OyHKIHOHATBHBIE U
MOP(OJIOTHUYECKHE OCOOCHHOCTH KJIETOK B Pa3IMYHBIX
ciosax. Ilaronoruu snurenuanbHbIX TKaHEH. KOHTpOIbHBIM
TeCT « DMUTETUATBbHEIC TKAHW.

3. AHamu3 TUCTOJIOTHYECKUX MPErapaTroB COOCTBEHHO
COEIMHUTENbHOM TKaHU. OCOOEHHOCTH CTPOCHHUS
9KCTPAKJIETOYHOro Marpukca. Ilarosoruu, cBsi3aHHBIE C
TEeHETUYECKUMU aHOMAIUSIMHU OEJIKOB AKCTPAKIETOYHOTO
MarpHKca.




4. AHaIM3 THCTOJIOTMYECKUX MPENaparoB pa3InyHbIX
TUIIOB XpsillieBOM TKaHU. KocTHas TKaHb.
HNuTpamemOpaHHas U SHAOXOHIPATbHASL
occu¢ukanus. Konrpoiabublil TecT «CoeTuHUTENbHbIE
TKaHI»

5. AHanu3 TUCTOJOTUYECKUX MTPENapaToOB Pa3IMYHbIX THUIIOB
MBIIICYHOM TKaHU. I eHeTHYeCKHEe MaToI0TrH MBITIIEYHOM
TKaHU. DBOJIIOIUSA MMONEPEYHO-I10I0CATON MBIIIIEYHOMN
TKaHU. KOHTPOJIBHBIN TECT « MBIICUYHBIEC TKAHU

6. AHaJIM3 TUCTOJOTMYECKUX IPENapaToB HEPBHOM TKaHU.
Turpoun. Helipodunamentsl. Muenn3upoBaHHbIE aKCOHBI.
[Ipuonnsie 3aboneBanus. KontponbHsblil TecT «HepBHas
TKaHb»

7. YrinyOneHHoe uzyueHue Moyis 1
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2. I'ucrosiornyeckas TEXHUKA

1. ®ukcanus TKaHeH 17151 U3TOTOBICHUS NapadUHOBBIX
cpe3oB. Tumnsl pukcaropoB. ApTeakTbl PUKCALNU.
[TonroroBka TkaHel K 3aTuBKe B TUAPO(HOOHBIE CPEIbl.
H3rorosienue napapuHOBBIX Cpe30B. ApTe(aKThl.

2. Okpacka TUCTOJIOTHYECKUX cpe3oB. Crenududeckoe
OKpallIMBaHUE JTUIHUO0B U OEIKOB. DIEKTPOHHAS
MUKpOCKOIHs. MeTobl TOATOTOBKH 00pa3iioB. ApTedakTsl.

3. KOHCTpyKTUBHBIEC IPUHLIMUIIBI U BO3MOXXHOCTH
Pa3IUYHBIX TUIIOB CBETOBOM MuKpockonuu. KondokanbHbIi
MHUKPOCKOIIL.

4. AToMHas cuitoBas MHUKPOCKOIIUS B OMOJIOTHH U
MCIHUIINHC.
KOHTpOJ’IBHHﬁ TecT «lucTonmornyeckas TEXHUKY

5. YrnyOneHHoe u3yuyeHue Moys 2




3. 3D-kyJabTypbl. TexHOTOrHN AeneIIOPU3ANNHA OPTraHOB U TKaHel

1. TTonmyyeHnue cTBOJIOBBIX KJIETOK. CTBOJIOBBIC KJIETKH B
pEreHepaTuBHON MEAUIIMHE.

2. KonctpyupoBanue cuHTeTHYECKUX 3D-Marpukcos.
JuddepeHurpoBka CTBOJIOBBIX KIETOK B 3D-Marpukcax.

3. [lonyuyeHne HaTUBHOTO JEUEUTIOPU3UPOBAHHOTO
JKCTPAKJIETOYHOI'O MarpuKCca OPraHOB U TKaHEM.
TexHonoruu AeueIopru3alui B pEreHEparuBHOM
Meauiae. KouTponbHbi TecT «3D-KynbTyphi»

4. YrnyOneHHoe u3yueHue MoayJsis 3

4. OcHameHHe OMOXMMHMYECKOI J1a00paTopuu

1. O3HakomiieHHEe ¢ Mepamu Oe3oracHocTH. M3yuenue
0coOeHHOCTEH MpUMEHEHHsT 00X J1a0OPaTOPHBIX
METO/IOB B OMOXMMHYECKOM dKcriepumente. O0yueHue
METOIMKaM paboThI C Ta0OpaTOPHOM MOCYA0H.
[TpuroroBieHne UCXOAHBIX PEAKTUBOB ISl SKCIIEPUMEHTOB.

2. O3HaKOMJIEHHE C METOaMH 0TOOpa PEaKTUBOB B
Oonoxumuueckom ananuze. OOyueHre J03UPOBAHUIO
KHUJKOCTEH, BO3MOXKHbBIE HCTOUHUKH MOTPEITHOCTEH.
[Ipurotosnenue O6ydepHBIX pacTBOPOB ISl UCTIONb30BAHUS
B OmoxuMmuueckoM aHaimuse. OOydeHne MpoBeeHUs psaaa
OMOXMMHUYECKUX aHATU30B B CIICIIHATBHBIX YCIOBHUSIX.

3. YryOsieHHOE M3y4deHre MOAyIs 4

5. Cnekrpodoromerpu




1. OcHoBbI 251ekTpodopesa. M3yueHne pa3muuHbIX BHIO0B
anekrpodopesa 6enkos u JIHK B arapo3HbIX u
MOJIMAKPUIIAMUJIHBIX reiisaX. Mcnonb3oBanue
anektpodopesa st pazaeneHus pparmentoB JIHK paznoii
MOJIEKYJIIpHO# Macchl. Dnekrpodope3 JJHK B arapoznom
rejie ¥ JOKyMEHTAlHUs C UCIIOIb30BaHUEM T'ellb-
JOKYMEHTUPYIOIIEH CUCTEMBI.

2. O0y4enue padboTe co CIeKTPOoPOTOMETPaAMH.
O3HaKOMIIEHUE C IPUHIUIIAMH PaOOTHI Pa3INIHBIX
CIeKTPpOo(hOTOMETPOB U (HOTOKATOPUMETPOB TPUOOPHOM
6a3p1 COY u Ub® CO PAH. U3yueHnue cuekTpos u
TEOPETUUECKOE ONpeiesIeHUEe KOHIICHTPAlMU BEIIEeCTBA B
MOJIENIBHBIX pacTBopax. OnpeaeneHne onTHIeCKUX CBOMCTB
u3y4daemoro BemiectBa. OnpeeneHne KOHIEHTPAUI
CHEKTPO(POTOMETPUIECKUMHU METO/IaMH.

3. Onpenenenre KOHUEHTPAUNA HYKJIETH/IOB,
HYKJICO3UTPU-

¢docaros, HAITH, onuronyxieTiuios, mpaiiMepos,
anrramepoB, PHK u JIHK paznmuunbivMu criocoGamu.

4. OuucTKa U OIpe/IesIeHue TOMOTEHHOCTH OMOTIOIMMEPOB
C MCIOJIb30BaHUEM T'a30- )KUJKOCTHON Xpomarorpapuu.
OmnpeneneHne aMMHOKHACIOTHOTO COCTABA MENTHIOB Ha
AMUHOKHCIIOTHOM CEKBEHATOPE.

5. Onpenenenue akTuBHOCTEN GpepMeHTOB. OnpeaeneHue
KOHIIEHTPAIUU IIUTOXPOMOB MeTOJIoM auhepeHInambHOR
cnektpodoTomerpun. OUUCTKa U ONpeIeTIeHIE
TOMOT€HHOCTH OMOIIOJIMMEPOB € UCTIOIb30BaHUEM
JKUJKOCTHOM Xpomarorpadum.

6. Ounctka 1 GpakIMOHUPOBAHKE MAKPOMOJIEKYJT METO0M
renb-pusTpanun. OnpeneneHue MoJeKyIIPHOM MacChl.




7. YriyOneHHOe n3y4eHrue MOTYIIs 5
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6. Boinesnenne u ounctka JIHK. U3ydenne cBoiicTs JIHK. IlosmMepa3Hasi nenHas peakuust

1. Beigenenue u ounctka [JHK. U3yuenue cBoiicts JTHK.

Pectpukuus u siuruposanue JTHK. 2

2. Meron ananu3a noauMopdu3Ma JUIMH peCTPUKIIMOHHBIX

dparmenToB amrmukoHoB JIHK. CexBennposanue JJHK o 3

Conrepy.

3. Yry0OsieHHOE H3ydeHHEe MOIYIIS 6 5
90 90

Bcero
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4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.2 JInueH3uOHHOEe W CBOOOHO pacnpocTpaHseMoe MPOrpaMMHoe
o0ecreyeHune, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOU3BOACTBA (IPOrpaMMHOe
obecreyeHne, Ha KOTOpPOe YHUBEPCHTET MMeeT JMIEH3UI0, 2 TaK:Ke CBOOOHO
DacnpOCTNaHsieMoe MDOrNAMMHOe of0ecreyeHue):

1. PaboTa ocyrecTBisieTcs Mpu MOMOIIH MTUPOKOTO CHEKTPA JTUIICH3UOHHBIX
IIPOrpaMMHBIX IIPOJIYKTOB, 3aKYIJIEHHBIX 1O IporpamMmme pazputus COY:
Microsoft Office, Adobe Photoshop, CoreIDRAW, Adobe Illustrator u ap., a
TaK k€ COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTHH (3JIEKTPOHHBIE Oa3bl
TaHHBIX, Internet).

4.3 NnTepHeT-pecypchl, BKIAKYAA NMpodeccHoHATbHbIE 0a3bl JAHHBIX
U uHGOpPMalNUOHHbIE CIIPABOYHbIE CUCTEMbI:

1. Kaxnaplii oOyyaromuiicss IMeeT JOCTYII K 3JIEKTPOHHO-OMOINOTEYHON
cucTeMe, coAepiKallel u3aaHus o JaHHoMy Kypcey. OOyuaromuecss HMEroT
JIOCTYI K COBPEMEHHBIM NIPO(heCcCHOHATBHBIM 0a3aM JaHHBIX,
MH(GOPMALMOHHBIM CIIPABOYHBIM U TOUCKOBBIM CHCTEMaM:

2. - cBOOOAHBIN HOCTYH B ceTh IHTEpHET, B T. 4. K 3JEKTPOHHBIM pedepaTuBHBIM
0azam JTaHHBIX, BKIIOYAIOIIMX HAYYHbIE KYPHAIbI, TATEHThI, MaTepUaIbl
Hay4YHBIX KOH(pEpEeHIINA, HH(OPMAIUIO M0 IUTUPYEMOCTH cTarei (B TOM
YUCJIE U JAJI1 POCCUNCKHUX aBTOPOB);

3. - poctyn Kk u3narensctBaM Springer, Elsevier, Istor, B KoTopbix
COCPEIOTOYEHBI AJIEKTPOHHbBIE HAYUHBIE IIOJTHOTEKCTOBBIE JKYPHAJIBI II0 BCEM
oOrnacTsiM 6uosoruu u 3xkonoruu (6osee 500 Ha3BaHUH )KYPHAJIOB).

4.  https://e.sfu-kras.ru/course/view.php?1d=11999 - DnexTpoHHBII KypC

S @oHa OLEHOYHBIX CPeICTB

OneHoYHbBIE CPEeICTBA HAXOIATCS B MPUIIOKEHUU K pabodnM MporpaMMam
JVCIIUATUTHH.

6 MarepuaJibHO-TeXHMYeCKas 0a3a, HeoOXoaMMasi 1JIfl OCYILIEeCTBJICHHUS
00pa30BaTeJbHOI0 NMpoIecca Mo TUCHUILIHHE (MOTYJII0)

Heob6xoauMoe 1st peanu3ay AUCIUIUIMHBI « TKaHW W KyJIbTYpPbl TKaHEH»
MaTepHaTbHO-TEXHHUECKOT0 00eCIIeueH s BKIIOUacT B ceOs:

VYyebHbIe ayIUTOPUHU, 00OPYIOBAaHHBIC AMTAPATHO-MPOTPAMMHBIMU KOMILJIEKCAMU
«Marslii mpe3eHTAMOHHBIA KOMIUIEKCY, «Jlocka oOparHoi mpoekinumny, «CpeaHuit
MPE3CHTAIMOHHBIN KOMILICKC;

KommbroTepHbIit K1acc, YKOMIUIEKTOBAaHHBIE COBPEMEHHBIMU KOMITBIOTEPAMH,
KJacchl Ha 15 pabouux mect ¢ BbixoaoM B HTepHeT;

Heo6xoanmoe naboparopHoe 000pyA0BaHUs JIs1 TPOBEACHUS HAYYHO -
HCCTIEIOBATENbCKUX padoT.
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J71st mpakTU4ecKoro 3aHsATHs 0 Kypey « TKaHM U KyJIbTYpbl TKaHe! B
OMOXMMHUYECKUX UCCIIETOBAHUIX» MMOATOTOBIEHBI TPE3ECHTAIIUH.
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