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PabGouass mnporpamma ydeOHON mucturuimHbl KileToyHBIE TEXHOJOTHMH pa3paboTaHa Ha
OCHOBaHMHW y4eOHOTro IuiaHa 1o HampasieHuto moarotoBku 19.03.01 BuorexHomorus, yTBEepKISHHOTO
VYuensim CoBerom YnuBepcurera (mpotokona Ne 5 ot 23 mas 2023 r.); B coorBercTBuu ¢ ®I'OC BO no
HanpasieHuto noaroroBku 19.03.01 buorexHonorusi, yTBepXkKIE€HHbIM MUHUCTEPCTBOM HAaykKH U
BEICIIIero oopaszoBanus Poccuiickoii ®eneparmum ot 10.08.2021 Ne 736.

1. IIEJIb U 3AJAYHU OCBOEHMUA JTUCIUITVIMHBI

Heab ocBoeHus yueOHON auctMIUIMHBl KieTouyHble TEXHOJOTMU COCTOUT B (DOPMHUPOBAHUHU Yy
CTYJICHTOB CHUCTEMHBIX 3HaHHA B 00JacTH OMONOTHMYECKHX HAyK, (yHIaMEHTaIbHBIX CBONCTB >KHUBOTO;
KaK TEOPETUYECKUX OCHOB OOECHEeUeHHUs €CTeCTBEHHOHAy4YHOro ¢yHIamMeHTa ajisi NpodecCHOHaIbHOU
MOJTOTOBKH CIIEUANINCTa B 00JACTH OWMOTEXHOJOTMU MPOAYKTOB (YHKIIMOHATIHHOTO, Je4eOHOro U
npoQUIAKTUIECKOTO  THTaHWSA,  COACWCTBHE  PA3BUTHUIO  IEJOCTHOTO  ©CTECTBEHHOHAYYHOTO
MHUPOBO33PEHHUS, pPa3BUTHE Ha STONM OCHOBE HABBIKOB CHCTEMHOIO0 M KPUTUYECKOTO MBIIUICHUS B
OTHOIICHUU OMOJIOTUYECKUX OCHOB 3/I0POBBS YEIIOBEKA.

3agaum:

1.ocBOoeHHE CTylIEeHTaMH TEOPETUYECKHX 3HAHUKW OWOJIOTMYECKHX 3aKOHOMEpPHOCTEH H
NPaKTUYECKUX YMECHHUH;

2.(opMHpOBaHUE y CTYIEHTOB CUCTEMHBIX 3HAHUH O CO3aHUN OMOTEXHOJOTHYECKOHN MPOIyKIHH
JUIS TIUIIEBOW TMPOMBINUICHHOCTH, & TaKXe IMPEICTAaBICHHI O CO3/IaHUM JICKAPCTBEHHBIX CPEJICTB Ha
OCHOBE KJIETOUHBIX TEXHOJIOTHUH,

3.M3y4eHHe NPUHIMIOB paboThl ¢ KyJbTYypaMU KIJIETOK B CTEPWIbHBIX MOMELICHUSX; OCHOB
oOecrieyeHus: 0€30MACHOCTH NPUMEHEHHsS TeHHBIX M KJIETOYHBIX TEXHOJIOTWH; TMOHSATHH KPUOHUKH;
XPOMOCOMHOM HECTAaOMIIBHOCTH B KYJbTYpE KJIETOK;

4. obnacreil MpUMEHEHNS KJIETOYHBIX, TeHHBIX U T€HHO-KJICTOYHBIX TEXHOJIOTUI B MEJUIIUHE, IPU
CO3JIaHNH OMOTEXHOJOTHYECKOM MPOIYKIIMH IS MUIIEBOM MPOMBILIUIEHHOCTH W HAYYHOH JesITeNbHOCTH;

5. obecnieyeHne €CTECTBEHHOHAYYHOTO (PYHAAMEHTAa U KPUTHYECKOTO MBIIUICHUS B OTHOIICHUU
OMOJIOTMYECKHX OCHOB 3/I0POBbSI YEJIOBEKA;

6. pasBUTHE Yy CTYJACHTOB HAaBHIKOB palbOTHI ¢ y4yeOHOW M HAay4YHOW JHMTEpaTypoOi; HaBBIKOB
CaMOCTOSTEIbHON aHATUTHYECKON U HAYYHO-HCCIIEe0BATEIbCKOM padoTHl,

7.BOCIIUTAaHHWE YYyBCTBAa TYMaHHM3Ma, MPHUBHUTUE HABBIKOB COOJIOACHUS OMOITHYECKHUX HOPM U
OpaBWl B JIEATENHOCTU CIEIHUaaucTa B 00JacTH OMOTEXHOJOTMH MPOAYKTOB (DYHKIHMOHAIBLHOTO,
Je4eOHOro U Mpo(UIAKTUYECKOrO MUTAHUS, COACHCTBHE Pa3BUTHIO LEJIOCTHOIO €CTECTBEHHOHAYYHOTO
MHUPOBO33PCHUSI.



2. MIEPEYEHD INTAHUPYEMBIX PE3YJIbTATOB OBYUEHUS
®opmupyeMble B Ipolecce H3y4eHUus y4eOHOH IUCUUIIJIMHBI KOMITeTeHIIUN

HaumenoBanue
KaTeropuu .
Koa n HauMeHOBaHUe KOMIIETEHUUM (UJIM €€ YACTH)
(rpynmnbi)
KOMITeTeHIH i
1 2
CrnocoOeH OpraHW30BBIBATh BEICHHE TEXHOJOTHMYECKOTO IIpolecca B paMKax|
I1K-1 NPUHATOM B OpraHM3alldd TEXHOJOTHMH TPOM3BOJACTBA OMOTEXHOJIOTHYECKON
MPOTYKIIMH VIS TUIIEBON MPOMBIIIIIEHHOCTH

NI mx1-1. 3Haer Buasl M KAYeCTBEHHBIC II0KA3aTENM CHIPbs, NONy(PaOpUKAaTOB H TOTOBOH
OMOTEXHOJIOTHYECKOW TMPOAYKIIUU, OCHOBHBIE TOHSTHA U MEXaHH3Mbl TIPOIECCOB MPOU3BOACTBA
OMOTEXHOJIOTHYECKOW TPOMYKIMH ISl MHUIIEBOM MPOMBINUICHHOCTH,; METOAWKH pacdera W Ioaoopal
TEXHOJOTHYECKOr0 O0OpYyIOBaHUS, pacyeT HOPMATHBOB MAaTEpUANbHBIX 3aTpaT U SKOHOMHUYECKOH
() PEKTUBHOCTH TEXHOJIOTHIECKUX TIPOIIECCOB.

3. MECTO YYEBHOM JUCIHATIJIMHBI B CTPYKTYPE OGPA3OBATEJIBHOM
MMPOI'PAMMBI

Juctummuaa «Knerounsle TexHonoruw» b1.B.JIB.2.2 orHocutcs K ONOKY IUCIUIUIMH I10
BbIOOpYy b1.B./IB.03 yueOHoro rana nmo HanpasieHuro moarotoBku 19.03.01 buorexnonorus.

4. TPYJTOEMKOCTHh YUYEBHOW JIUCHUILIMHBI W BUJIbl KOHTAKTHOM
PABOTbI

KoJj-Bo yacoB B

Buja pa6orsi Bcero yacos cemecrpe
Ne 7

1 2 3
KonTakTHas padora (Bcero), B Tom
qucIe:
AyauTopHas pa6ota 10 10
Jlexmu (JI) 4 4
[TpakTrueckue 3austus (I13), 6 6
Cemunapsi (C)

Jlabopartopusie pabotsl (JIP)

Bueaynuropnasi pabora

CamocrosiTeqbHas padoTa 62 62
odyuarmerocs (CPO)

Bu npoMexkyTouHoi 3auer (3) 3 3
aTrecTainuu sk3amMeH (D)

HUTOI'O: O6masn qac. 72 72
TPYA0E€MKOCTh 3ET 2 2




5. CTPYKTYPA U COAEPKXAHUE YUEBHOM JUCIHUIIJIMHBI
5.1. Pa3nennbl yueOHOM M CHMIIMHBI M KOMIIETEHIMU, KOTOPbIE J0JKHbI ObITh 0CBOEHbI
NPU UX U3YyYEeHHH

Ne Huaexc
HaumenoBanme pasnena
n/n KOMIIeTeH . Coaepixanue pasaena
y4eOHO M CIUNINHBI
HUH
1 2 3 4
1 Pa3zoen 1. Pabotsl C BBenenne B KIETOUHYIO, TEHHYIO H
KyJbTypaMu Kj1eToK. OCHOBBI TeHHO-KJIETOYHYIO Tepanuo. MonekysipHO-
obecrieyeHnst 6€30MaCHOCTH reHETUYecKas OpraHu3alusl BHUPYCOB,
NPUMEHEHUS TeHHBIX U kierok. KynpTusupyemblie
MK-1 KJIETOYHBIX TEXHOJIOTHH KJIETKM KaK OCHOBAa KJIETOYHBIX
TEXHOJIOTUH.
OcHoBBI 06ecrieueHust 6e30MacHOCTH
NPUMEHEHUS TeHHBIX U KIIETOUHBIX
TEXHOJIOTUH.
2 Pa3zoden 2. Obnactu npumeHenusi| O6IacTH NPUMEHEHHS KJIETOYHBIX, T€HHbBIX
KJICTOYHBIX, T€HHBIX U T€HHO- Y TEHHO-KJIETOYHBIX TEXHOJIOTUI B
KJIETOUHBIX TEXHOJIOTHI B MEIUILIMHE, [IPU CO3IaHUU
MEIUILVHE, [IPU CO3/IaHUU OMOTEXHOJIOTMYECKOM MPOAYKIIUH JIIS
K-1 OMOTEXHOIOTHYECKON MUILEBON TPOMBIIIUIEHHOCTH W HAY4YHOM
MPOAYKIUH JIJIsl TUILEBOI JIeSTENIbHOCTU
IPOMBILUIEHHOCTH U
HaY4YHOH J1esATeIbHOCTH
3 Pa3zoen 3. Kpuonuxka. Kpuonuka. OcHOBBI KpHOOAHKHPOBAHUS.
IIK-1 OcHOBBI KPHOOAHKUPOBAHUS KpuokoHcepBanus KI€TOYHbIX JIMHUM.

5.2. Pazneibl AMCHUIIUHBI, BUAbI Y4eOHOI1 1esiTeIbHOCTH U (OPMBI TEKYIIEr0 KOHTPOJISA

N Bunapl aearejibHOCTH DopMBbI TEKYLIET0
: HanmeHnoBanme pa3ziena (B gacax) KOHTPOJIS
Ne ceMe
c1pa M CHUILINHDBI a1l ap | m | cPo | seero ycneBaeMoOCTH

1 2 3 4 5 6 7 8 9
Pa3zoen 1. PaboTs ¢ Y cTHBIN ompoc
KYJBTYpaMH KJIETOK. TectupoBanue

1 7 OCHOBBI 00€ecTIeUeH s 2 2 20 24 MMHUCbMEHHOE
0e30IacHOCTH Brmmonnenue
MPUMEHEHUS TeHHBIX U MPAKTHYECKUX
KJIETOYHBIX TEXHOJIOTHI 3aJIaHAM




Pazoen 2. Obnactu YcTHbIH onpoc
MIPUMEHECHHS KJICTOYHBIX, TecrtupoBanue
TCHHBIX M T€HHO- 2 2 22 26 MMUCBMEHHOE
KJIETOYHBIX TEXHOJIOTUH B Brimonnenue
2 7 | MeauIMHE, TIPU CO3IaHUH MIPAKTHYECKUX
OMOTEXHOJIOTHYECKOM 3aJlaHU I
PO TYKITUH TS TIUIIEBOM
MIPOMBIIIIEHHOCTH U
HAyYHOU JIeATENbHOCTH
Paszoen 3. Kpuonuka. YcTHbl onpoc
OcHOBBI TectupoBanue
3 7 KpUOOAHKUPOBAHUS - 2 20 22 MICbMEHHOE
Breinonxnenue
MPAKTHYECKUX
3a1aHUI
UTOroO: | 4 6 62 72
5.3. Ha3BaHue TeM JIeKLMii ¢ yKa3aHMeM KOJIMYeCTBa YaCcoB
KoJ-Bo
Ne 4acoB B
Ha3BaHue TeM JIeKIH A
n/n cemecrTpe
Ne 7
1 2 3
Pazoen 1. Pabomul ¢ kyromypamu kiemok. OcHosbl obecneuenus be3onacHocmu
NPUMEHEHUS] 2EHHBIX U KIeMOYHbIX MEXHON02ULL
KynbpTuBupyembie KJI€TKH Kak OCHOBA KJIIETOUYHBIX TeXHOIOTHH. [1poGiiembl 2
1 | KOHTaMHHAIIUK U XPOMOCOMHOM HECTAOMILHOCTH B KJIIETOUHBIX
KYJIbTypax.
Pazoen 2. Obnacmu npumeneHusi KIEMOUYHBIX, 2€HHbIX U 2eHHO- KI1emOYHbIX
MexXHONo2UU 8 MeduyuHe, Npu CO30aHUU OUOMEXHOLOSUHECKOU NPOOYKYuU OJis
NUWEBOL NPOMBIUTEHHOCIU U HAYYHOU 0esimenbHOCmU
9 OO0nacTu mpUMEHEHUS KJIETOYHOW, TCHHOW Y TeHHO-KJIETOYHOH TEpaIruy B 2
MEIUIMHE, HAYYHOU AESITeIbHOCTH U MUILEBOM MPOMBIIIIEHHOCTH.
UTOrO 4
5.4. Ha3BaHue TeM NPAKTHYECKUX 3aHATHI ¢ yKa3aHHEeM KOJIMYeCcTBAa YacoB
O0beM no
Ne HaumeHoBaHMe TeM NPAKTUYECKUX 3aHATHI ceMecTpam
7
1 2 3

Pazoen 1. Pabomul ¢ kynemypamu kiemok. OcHogvl obecneyenus 6€30nacHoCmu npUMeHeHUs.

CCHHBIX U KEMOYHBIX MEXHO02UL

Cucrembl KyJIbTUBUPOBaHHS KJIETOK W opraHoB. [IpaBuma paGoTel B
CTepWIbHBIX MoMelleHussX. OCHOBHbIE MPUHIMIIBI PabOThl C KYJIbTypamyl




KJICTOK:

KYJIbTYpaJbHas

KYJbTypalibHOE
nocyia.

IIOMELICHHUE,
Konramunarms
MHUKpOOpranusmMamu. Meropl OKpacKy KJIETOYHOM KYJIbTYpPBI

o0opytoBaHuUE,
KJICTOYHBIX

pEaKkTUBBl U
JIMHUN

Pazoen 2. Obnacmu npumeHneHus: KIemOYHbIX, 2EHHbIX U 2eHHO-K/IeMOYHbIX
MexXHON02UU 8 MeOUuYuHe, NPU CO30anUU OUOMEXHOI02UYECKOU NPOOYKYUU OJisl
nUWesol NPOMBIULIEHHOCIU U HAYYHOU OesimelbHOCMU

2 | CtBonoBble KjeTKU. [IpUHIUOBI MpOBENEHUS KIETOYHOW M TEeHHO- | 2
KJIETOUHOM TepaInu ¢ MOMOIIBIO CTBOJIOBBIX Ki1eTOK. KynbTuBrpyembie
KJIETKU B KQUECTBE TECT CUCTEM.
Pazoen 3. Kpuonuxa. Ocnosvl Kpuobankuposamus
3 | OcHoBHI kKprobaHkupoBaHUs. KprnokoHcepBalys KIETOYHBIX JTHHUH. 2
UTOTO 6
5.5. JIabopaTOpHbI NPAKTHKYM
(e npedycmompenvl pabouum yueoHvIM NIAHOM)
5.6. CamocTosTebHAsA padoTa 00y4aloImerocs o AUCHUIIMHE
Ne Ne Bcero
cemec | HaumeHoBaHue pa3jaena Buabs CPO
n/n 4acoB
Tpa
1 2 3 4 5)
1 Pazoen 1. PabGorer c | Ilogroroska K MPaKTHYECKIM
KYJITbTypaMu  KIIETOK. 3aHATHSIM  (M3y4EeHHE  MaTepuajoB
OcCHOBBI obecrieueHust | TEKIUA U METOJUYECKHX Pa3pabOTOK
7 0e30macHOCTH M0 JIaHHOMY pa3Jieiy); CaMOKOHTPOIIb 20
NPUMEHEHHUS] TEHHBIX U | yCBOGHUS  MaTepuaiga TEMbl  TI0
KJIETOUHBIX TEXHOJIOTH TECTOBBIM 3aJIaHUSIM; TIOJTOTOBKA K
TEKyIIeMy TECTHPOBAHHUIO;
MOJITOTOBKA K KOHTPOJIbHOU TOUKe 1
2 Pazoen 2. Ob6nactu | [Toaroroska K MIPAKTUICCKIM
MPUMEHEHHUS KJIETOYHBIX, | 3aHATUSAM  (M3yYyeHHE  MaTepUalioB
TCHHBIX " TeHHO- | JIGKIIMA ¥ METOJIUYECKUX pa3paboToK
KJIETOUHBIX TEXHOJIOTHI B | IO JaHHOMY pa3Jieiy); CAaMOKOHTPOJIb
7 MEIUIINHE, NIPU CO3JaHUM | YCBOGHUS  MaTepuaia TeMbl  TI0 26
OMOTEXHOJIOTHYECKOM TECTOBBIM 3a/IaHUSIM; TOJATOTOBKA K
MPOIYKIUH JIJISl TIHILEBOM | TEKyIIeMy TECTHPOBAHHUIO;
MIPOMBIIIUICHHOCTH Y | IOATOTOBKA K KOHTPOJIBHON TOUKE 2
Hay4YHOU JEATEIBHOCTH
3 Pazoen 3. Kpuonwuka. | [Togrorobka K MPAKTHICCKUM
OcCHOBBI 3aHATUSAM ~ (M3y4EHHE  MaTepuasoB
KpUOOAHKUPOBAHMS JEKIMA U METOIMUYECKHX Pa3paboToOK
7 M0 JIAHHOMY pa3Jiely); CaMOKOHTPOIb 29
YCBOCHHS  MaTrepwajia TeMbl IO
TECTOBBIM 3aJIaHUSIM; TIOJTOTOBKA K
TEKyIIeMy TECTHPOBAHHUIO;
MOJITOTOBKA K KOHTPOJIHHOU TOYKE 2
HUTOIro: | 62




6. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHUSA J1JIS1
CAMOCTOSATEJBbHOM PABOTHI 11O JUCIUILIMHE
- Meroauueckue yka3aHus JUIsl 00y4arolMXCsl 10 OCBOCHUIO AUCHUIIUHBI TIPE/ICTaBIIEHbI
B [IPWJIOXKEHUU 2.

7. ®OHJI OIIEHOYHBIX CPEJCTB /IS NPOBEJEHUS IMPOMEXYTOYHOM
ATTECTAIIUU
®oH/1 OLIEHOYHBIX CPEACTB [JISl IPOBe/ICHUs MPOMEKYTOUYHOI aTTecTalun
o0yuaromuxcs no qucuuniuHe Kierounble TeXHOJIOTHN B IOJHOM 00beMe NpeICTaBJIeH B
npuJioxenun 1.
IIpuMepsI TECTOBBIX BONIPOCOB
1. IIpenmy11eCTBO MHBEPTUPOBAHHBIX MUKPOCKOIIOB B TOM, YTO MX KOHCTPYKIIMS TIO3BOJISIET
® [IOJYYHUTH MPSMOE U300pakeHNE
® [IOJYYHUTh IEPEBEPHYTOE N300paKEHHE
® T[POBOJUTH HU3yYECHHE OHOKYJIHTYp HENOCPEACTBEHHO B CTEKJISHHBIX EMKOCTSX C
MUTATEIBHON CPEION
e HaOmoOIaTh OOBEKT O€3 OKpaITUBAHUS

2. Kynbrypa, nonydeHHas B pe3ysbTaTe pa3pyLIeHUs O €IMHUYHBIX KJIETOK UCXOIHON
TKaHH — 3TO KYJIbTypa
®  KJIETOYHAs
® THUCTOTHIIMYECKAs
® OpraHOTUIIMYECKas
® OpraHHas

3. Ilpomecc mepeceBa KyJIbTyphl WM €€ YacTH B APYTrOM KyJIbTypaidbHBIH (DIaKOH C
3aMEHOM Cpe/ibl KyJIbTUBUPOBAHUS
® TIEPBUYHBIN IKCIUIAHTAT
e Je3arperauus TKaHu
e ajnre3us KJICTOK pa3pyIlICHHON TKaHU
e CyOKyIbTHUBUpPOBaHUE (MTaCCaX)
e KJeTOYHas mponudeparms

4. I'eHeTHYEeCKH NETEPMUHUPOBAHHOE COOBITHE, TPUBOMAAIICEC K THOETH KJIETOK IOCTe
OTIPEJICTICHHOTO YHCIIa YIABOCHUI

e mpoaudepamnys

® CTapeHue

® TIaccax

e uddepeHIUpOBKa

e TpexmepHas CTPyKTypa, UCKYCCTBEHHO C(hOPMUPOBAHHAsS UCCIIEA0BATENEM U3 OJHOM
KJIETOYHOM KYJIbTYPbI
® KJIETOYHAs KYJbTYphl
® TUCTOTHIHYECKAs KYJIbTYpBbI
® OpraHOTUIIMYECKAas KYJIbTYpbl

e OpraHHas KyJbTypbl



e COBOKYITHOCTh KJIETOK, TOJIyYEHHas W3 TMEPBUYHON KYJIBTYPhI IyTEM YBEIUYCHUS
KOJIMYECTBA KJIETOK IOCJI€ HECKOJIbKMX TE€HEpauuid C BBICOKOW OJHOPOJHOCTHIO KIIETOYHOU
TIOITYJISILUU:

e KJICTOYHAS JIMHUSA

® MMMOpPTAIU30BaHHAs KJIETOYHAS JIMHUS
® OpraHOTUIIMYECKas KyJbTypa

® THUCTOTUNMYECKAS KYJIbTYPbI

e [laccaxx moBTOpsETCSA YEPE3:

e ] uac

e 3-10 mueit
o 20 nmueit

o 1 mecsn

e ['panMuma KoJn4ecTBa JEJIEHUM COMAaTUYECKHUX KIETOK, KOTOPBIE YMHPAIOT
npubnm3uTensHO mocie 50 meneHui W TpOSBISAIOT MPU3HAKK CTAPSHUS TMPU TMPUOIIDKEHUH K
9TOM I'PaHHUILIE

e mpuHumn Kemiepa
e 3akoH Xapau-BaitnOepra
e 3akoH Crokca
. npezen win JuMuT Xeidaka

MeToauyeckue MaTepuaJibl, ONpeAe/sIioIMe MPoLeIypy OLeHUBaHUS Pe3yabTaTOB
OCBOCHUS U CHUIIHHBI
Pacnpenenenue 6amioB o0meil peTHHIOBOM OLICHKH

®opMBbI TPOMEKYTOUHOM aTTecTauu | TeKyImii [TpomesxyTouHas Cymma
KOHTPOJIb aTTecTalus 6amioB
3aueT (MTOroBOE TECTUPOBAHUE) 90 10 100
Pacrnipenenenue 6anaoB pedTHHTOBOM OIIEHKH 33 TEKYIIH KOHTPOIIb
Bumnl Konrponpabie |CamocrosiTenpHas padora | Jlexkuun HUtoro
JEATEIILHOCT TOYKH (moxroroska pedepara u | (KoHcmekt 11 ekt
u: (nBe KT 1o 30 BBICTYILICHHE C 1o 2 Gasia)
0asIoB) JOKJIaI0M, 4 1 4 GaioB)
Baiel ) )

[TpomexyTouHbIi KOHTpPOIIL. Hauncnenne 6ayuios.

3auer

«3a4TEHO» 61-100

«HE 3a4eT menee 60 0ayuIoB




8.

NEPEYEHb OCHOBHOM W JIONOJHUTEJBHOWM JIMTEPATYPBI,

HEOBXOJIMMOM JIJISI OCBOEHU S TUCIUATLIMHBI
8.1. Ocnoenasn numepamypa

IledyaTHBIC HCTOYHUKU:

KosmuecrBo
Ne M3panus IK3EeMILISIPOB B
Ondsmorexe
1 2 3
1 pemtan P. KynbTypa KUBOTHBIX KIJIETOK. [DIIEKTPOHHBIH pecypc]| 1
1.: bunom. Jlabopatopus 3uanwmii, 2014. 691 c.
uonorus: B 2 1. [Tekcr]: yue6nuk / moz pen. B. H. Speiruna. - M. :
2 I'D0TAP-Meaua. - ISBN 978-5-9704-3028-6.T. 1. - 2014. - 725[2] 404
L wiL - [Ipenm. ykas.: ¢. 710-725. - ISBN 978-5-9704-3029-3 (404)
3 |YepxacoBa E.W., bpunkuna A.A. PaGoTbl ¢ KylbTypaMu KIIETOK. 1
[OnekTpoHHBI  pecypc] Y4eGHO-MeToanYecKoe nocoOwue.
PexomeHn0BaHO METOIMYECKON KOMHUCCHUEH MHCTUTYTAa OMOJIOTHH U
OMOMEMIIMHBI, 7S ACHHPAHTOB, OOYYAIOIIMXCS TIO HAIPABIICHHUIO
noarotoBku 06.06.01. «buonorumueckne Hayku», HaIpaBICHHOCTU
03.01.02 "buodwusuka" Huxuauit Hosropoa. 2015. 57 c.
JIeKTPOHHbIE HCTOYHUKH
Ne N3panus
1 2
1 Opeman P. KynbTypa >KMBOTHBIX KIETOK. [DnekTpoHHbIH pecypc] M.: bunowm.
Jlaboparopus 3uanwmii, 2014, 691 c. http://files.Ibz.ru/pdf/cC2581-8-ch.pdf
buonorus. B 2 1. T. 1 [Dnekrponnsiii pecypc] : yueonuk / [Tox pea. B.H. Speiruna - M.
2 | I'DOTAP-Menua, 2013. - Pexxnm JIOCTYyTIA:
http://mwww.studmedlib.ru/book/ISBN9785970426401.html
O. B. bnaxeBuu KynbruBupoBanue kierok. Kypc nexmuit. [l cryaeHToOB
3 | CleUHalbHOCTH [Onextponnsiii pecypc] G 31 01 01 «buosorus» (HampaBieHue
«buotexunomnorus» G 31 01 01-03) Munck BI'Y 2004
http://www.bio.bsu.by/microbio/files/kurs cult cells Blazhevich.pdf
Bonosa, T. I'. B68 Marepuansl Uil MEIULMHBI, KJIETOYHOM M TKAaHEBOM HMHKEHEPUU
[DnexTponHsbIil pecypc] : anekTpoH. yueb. mocobue/ T. I'. Bomosa, E. . Ilumarnkas,
I1. B. MuponoB. — OnektpoH. maH. (6 M0O). — Kpacuospck: UIIK CDY, 2009. —
(Marepwuansl 115 MEAUILIMHBI, KIETOYHOUN U TKaHeBoil nHxkeHepuu: Y MKJI Ne1324-2008
/ pyk. TBopY. koyuiektuBa T. I'. Bomora). — 1 amekrpon. ont. muck(DVD). — Cucrem.
4 TpeboBanus: Intel Pentium(vwim aHanorudHeIi mpoIeccop APYruX MpOoU3-BoauTenei) 1

I[Tu; 512 M6 omepatuBHoii namsiti; 50 MO cBOOOJHOTO JUCKOBOTO MPOCTPAHCTBA;
npuBoag DVD; onepanmonnast cucrema Microsoft Windows XP SP 2/ Vista(32 6wur) ;
Adobe Reader 7.0 (wiu aHanOrW4HbBI TPOMYKT st yurte-Hus (aiioB ¢opmara pdf).
ISBN 978-5-7638-1665-5 (komruiekca) ISBN 978-5-7638-1771-3 (yuebHoro mocoOusi)
Howmep roc. perucrpanuu 8 ®I'YIT HTL «Madopmpeructp» 0320902484 (komruiekca)

http://res-eff.tpu.ru/assets/images/PDF/mu-manual-2015-03-20.pdf



http://files.lbz.ru/pdf/cC2581-8-ch.pdf
http://www.studmedlib.ru/book/ISBN9785970426401.html
http://www.bio.bsu.by/microbio/files/kurs_cult_cells_Blazhevich.pdf
http://res-eff.tpu.ru/assets/images/PDF/mu-manual-2015-03-20.pdf

CTBOJIOBBIE KIIETKU [DJIEKTPOHHBIHN pecypc]: yueb.-meto. nocodue / H. Y. Mesen, 3. b.
Ksauesa, JI. M. Ceiuuk. — 2-¢ u3f., gon. — Munck : BIMY, 2014. — 62 c. ISBN 978-985-
528-982-2.
http://rep.bsmu.by/bitstream/handle/BSMU/227/%D0%A1%D1%82%D0%B2%D0%BE
%D0%BB%D0%BE%D0%B2%D 1%8B%D0%B5%20%D0%BA%D0%BB%D0%B5%
D1%82%D0%BA%D0%B8%?20.pdf?sequence=3&isAllowed=y

Yepkacoa E.W., bpunkuna A.A. PaboThl ¢ KyJlIbTypamMH KJIETOK. [ DIEKTPOHHBIN pecypc]
VYyebHO-MeToaMIecKOe mocodre. PekoMeH10BaHO METOAMYECKON KOMUCCHUEN HHCTUTYTA
Ouomorud M OMOMENUIMHBI, Ul AaCHUPAHTOB, OOYYaIOIIMXCS [0 HAINPaBICHHIO
noarotoBkn  06.06.01.  «buonornyeckne Haykw», HampasiaenHoctu —03.01.02
"buodusuka" Huwxuuit Hosropon. 2015. 57 c.
http://www.lib.unn.ru/students/src/cell%20culture. pdf

8.2. Jlononnumensnaa numepamypa

IIeyaTHBIE UCTOYHMKH:

KosmuecrBo
Ne HN3panus JK3eMILIAPOB B
ondmoTexe
1 2 3
r.r. MNMMHAEB M.U.BJIMHOBA H.C. HHUKOJIAEHKO T.I.
I[MTOJIAHCKASA T.H. EGPEMOBA, H.C. IIAPJIAUMOBA H.A.
1 IIYBUH. Knerounas OuoTexHOJMOTHA [DJIEKTPOHHBIA pecypc] 1
VYuebnoe nocobue PexomenoBano Y4eOHO-MeTOANYECKIM
oobenuHenueM.. Cankrt-IletepOypr, M3A1-BO MOIMTEXHUYECKOTO
yauBepcurera. 2011. 224 c.
Knerounsrii ypoBeHb OpraHu3aiiid OMOJOTHYECKUX cucTeM [Tekcr] :
5 yueb. mocobue / [H. A. lyprosa u np.]. - CaparoB : U3n- Bo Capar. 144
men. yH-ta, 2013. - 107[1] c. : wn. - bubnuorp.: c. 106. -
ISBN b. u. (144)
DJIEKTPOHHBbIC HCTOYHHKH
Ne N3nanus
1 2
I'.Il. IMHAEB M.N.BJIMHOBA H.C. HUKOJIAEHKO TI'.I'. TIOJISHCKAS T.H.
E®PEMOBA, H.C. IIAPJIAMMOBA H.A. IIYBUH. Kierounas OHOTEXHOJIOTHS
1 | [DnexTpoHHBIH pecypc] YdeOHoe mocobue PexomeHmoBaHO YUeOHO-METOIMUSCKIM
oobeaunenueM.. Cankr-IletepOypr, M3n-Bo monurexuuyeckoro ynusepcurtera. 2011.
224 c. http://www.cytspb.rssi.ru/books/pinaev_2011.pdf
Monekynspras Ouonorus kietku: B 3-x tomax. T. Il / B.Anpe6eptc, A.J[>KOHCOH,
H.JIsrouc u ap. [Inexrponusiii pecypc] M.—Mxkesck: HULL «Perynspnas u xaoTuaeckas
JTMHAMHKa», MHCTUTYT KOMIIBIOTEPHBIX HccieaoBannii, 2013. — 1028 ctp.
2 | http://biology.org.ua/files/lib/Alberts et al voll.pdf

http://chembaby.com/wp-content/uploads/2015/12/MBK1.pdf
http://chembaby.com/wp-content/uploads/2015/12/MBK3.pdf
http://elibrary.bsu.az/books 250/N 93.pdf



http://rep.bsmu.by/bitstream/handle/BSMU/227/Стволовые%20клетки%20.pdf?sequence=3&isAllowed=y
http://rep.bsmu.by/bitstream/handle/BSMU/227/Стволовые%20клетки%20.pdf?sequence=3&isAllowed=y
http://rep.bsmu.by/bitstream/handle/BSMU/227/Стволовые%20клетки%20.pdf?sequence=3&isAllowed=y
http://www.lib.unn.ru/students/src/cell%20culture.pdf
http://www.cytspb.rssi.ru/books/pinaev_2011.pdf
http://biology.org.ua/files/lib/Alberts_et_al_vol1.pdf
http://chembaby.com/wp-content/uploads/2015/12/MBK1.pdf
http://chembaby.com/wp-content/uploads/2015/12/MBK3.pdf
http://elibrary.bsu.az/books_250/N_93.pdf

9. MIEPEYEHDb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM

CETU <UHTEPHET)»
Ne i/ CaiiTel
1 http://studopedia.org/ Cair->HIMKIOIE AU

http://www.medical-enc.ru/ Caiit MeauimacKast DHIUKIONE st

www.google.ru

http: //www.edu.var.ru/

http://www.mediaterra.ru/project/biology/ - bazoBbie pa3aensl OuonorHu

http://learnbiology.narod.ru/ - 3yuaem Guosorito

http://bioword.narod.ru/index5.htm - Buonoruveckuii cioBapb

O N OO BWDN

http://www.chat.ru/~dronisimo/homepagel/anatoml.htm - Buonorus



http://studopedia.org/
http://www.medical-enc.ru/
http://www.google.ru/
http://www.edu.var.ru/
http://www.mediaterra.ru/project/biology/
http://learnbiology.narod.ru/
http://bioword.narod.ru/index5.htm
http://www.chat.ru/~dronisimo/homepage1/anatom1.htm%20-

10. METOAUYECKHE YKA3AHUSA IJISA OBYYAIOLIUXCS MO OCBOEHHIO
JUCHUITJIMHBI

Metoandeckue ykazaHus AJIs1 0Oy4arOLUIMXCs 10 OCBOCHHIO AUCLUILINHBI IPEICTABICHbI
B [IPWJIOKEHUU 2.

11. AH®OPMAILIMOHHBIE TEXHOJIOI'MHU

TexXHOJOTHH, HCIOJIb3yeMbIe MPH OCYIIECTBICHHA O0pa30BaTEIbHOTO Ipolecca I0
JMCIUIDIMHE, BKIKOYas IIEPEYEHb MNPOTrPaMMHOI0 obecredeHuss W HH(POPMAIHOHHBIX
CMPAaBOYHBIX CUCTEM (IIPU HEOOXOIUMOCTH).

1. Anpec crpanutibl kadeapsr: http://www.sgmu.ru/info/str/depts/bfb/

2. DIJeKTPOHHO-OMOIMOTEYHbIE CHCTEMBI, PEKOMEHIOBAHHbIE OOYYAIOIIUMCS IS
HCIIOJIB30BaHUS B Y4eOHOM IpoOIiecCe.

OB5C ot uznarenscrsa «Jlanwpy http://e.lanbook.com/.

DnekTpoHHass OHONMOTEYHAss CHUCTeMa IS CTYJACHTOB  MEIUIIMHCKOTO  By3a
«Koncynprant cryaearay», «Koncynprant CIIO» http://www.studmedlib.ru/.

3BC «IPRbooksy http://www.iprbookshop.ru/.

ObC «YHuBepcurerckas oubnuoreka ornaiay. URL: http://biblioclub.ru/.

3BbC «Kuuradona». URL: http://www.knigafund.ru/.

OBbC «Aiibyke». URL: https://ibooks.ru/.

3. lIporpamMHoe obecrieyeHue:

IlepeyeHb JUIIEH3MOHHOT 0 TPOTPAMMHOI0O PexBU3HTHI NOATBEPKAAIOIET0 JOKYMEHTa
odecnmeyeHUus
Microsoft Windows 40751826, 41028339, 41097493, 41323901, 41474839,

45025528, 45980109, 46073926, 46188270, 47819639,
49415469, 49569637, 60186121, 60620959, 61029925,
61481323, 62041790, 64238801, 64238803, 64689895,

65454057, 65454061, 65646520, 69044252

Microsoft Office 40751826, 41028339, 41097493, 41135313, 41135317,

41323901, 41474839, 41963848, 41993817, 44235762,
45015872, 45954400, 45980109, 46033926, 46188270,
47819639, 49415469, 49569637, 49569639, 49673030,
60186121, 60620959, 61029925, 61481323, 61970472,
62041790, 64238803, 64689898, 65454057

Kaspersky Endpoint Security, Kaspersky 2B1E-240405-110219-2-13692

Anti-Virus

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Omnucanne MarepuaJbHO-TEXHHUYECKOW 0as3bl, HEOOXOAUMOW IS OCYIIECTBICHHS
0o0pa30BaTeNpHOTO Tpolecca Mo AuciuIuimHe KIleTOYHbIE TEXHOJOTUH TIPEJCTABICHO B

MPUJIOKEHUH 3.

13. KAAPOBOE OBECIIEYEHUE
CBeneHuss O  KagpoBOM  OOECNEYeHHWH, HEOOXOAMMOM Ul  OCYILECTBIICHHS

o0pa3oBaTenpbHOrO Tpolecca Mo AuciuIUIinHe KileToyHble TEXHOJOTMH MpPEACTaBICHBI B



http://www.sgmu.ru/info/str/depts/bfb/
http://e.lanbook.com/
http://www.studmedlib.ru/
http://www.iprbookshop.ru/
http://biblioclub.ru/
http://www.knigafund.ru/
https://ibooks.ru/

MIPWIOKEHUU 4.

14. UHBIE YYEBHO-METOANYECKHUE MATEPUAJIbBI
Y4ebHO-MeToMYeCKHe MaTepHaIbl, HEOO0XOMble JUIsL OCYLIECTBJICHHUS
00pa3zoBaTeNBHOTO Mpolecca Mo AUCHUIInHe KieTounbie TeXHOIOTnu:
1) KoHCHEeKTHI JEKIHiA 10 AUCIUILTHHE
2) Meroauyeckas pa3pabOTKa MPaKTHUSCKUX 3aHATHI JJIS PEToaBaTeNeii Mo TUCIUIITHHE

3) OHGHO'—IHBIC MaTcepuabl JJI MPOBCACHUA TCKYLIECTIO KOHTPOJIA 10 AUCHUILIMHE

Pa3padoryuk:
IIpodecco Kadeapnl o0me Oouooruu, 7
pogeccop dep B /7 — H.B. IToaykoHoBa
(hapMaKkorHo3uu U OOTAHHMKH, JOKT. OMOJL. HAYK SLE
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