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Mporpammy avcumnnuHbl paspabotan(a)(1) AOUEHT, K.H. (ZoueHT) AbaynnuH T.U. Kadbenpa
6roxmmmm n broTexHonorun otaeneHne buonormm n buotexHonorum , tabdulli@gmail.com ; goueHT,
K.H. (ZoueHT) SkoBnesa I".10. kadhenpa Mukpobuonorun NOMub otaeneHune coyHoamMmeHTanbHow
meonumHbl , Yakovleva_Galina@mail.ru

1. Uenn ocBOEHNS AUCLUMINHBI

OcBoeHue TeopeTnveckn n npakTn4ecknx OCHOB BblOoeNIeHUsA, KynbTUBNPOBAHNA N NCClieaoBaHUA
KNneToK XMBOTHbIX N YenoBeka.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasnen " 53.B.1 MpodgeccmnoHanbHbIi" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 020400.62 Bronornst 1 0THOCUTCS K BapUaTMBHOM YacTu.
OcBauBaetcs Ha 3 kypce, 5 cemecTp.

OducunnnmHa "buonorusa Knetky B KynbType" oTHOCUTCS K npodpeccunoHanbsHomy umkny OO,

Kypc 3HakoMnT CTYEHTOB C MOHATUSIMU 1 MPUHLMNAMK KNETOYHO Bronorum in vitro u in vivo. B
paMKax Kypca paccMaTpuBatoTCs OCHOBHbIE NPOLECChl XN3HEeAEATENbHOCTU KNETOK XUBOTHbLIX U
yenoseka, npasuna ux BblAeNeHNs N KynbTUBMPOBAHNS B UCKYCCTBEHHbIX ycnosusx. OceewarTcs
NpobneMbl NPUMEHEHUS KYNbTyp KNETOK B COBPEMEHHOM Bronorumn, MeguunHe, BUOTEXHONOMN.
JatoTcsa HaBblky NpakTM4eckoi paboTbl B nabopatopun KynbTyp KneTok, 6a3oBbie METOAMKM
KyNbTUBMPOBAHUS, BU3yann3aunn KNeTok U UCCnefoBaHns UX XN3HeoeaTenbHOCTH.

B pesynbtate ocBoeHus kypca 6akanaBp AOMKEH MONy4nTb HaBbIKU acenTn4yeckor paboTbl ¢
KYNbTypamm XMBOTHbIX KNETOK, 3HaTb NMPUHLWMbI MX KYNbTUBMPOBAHWS, MUKPOCKOMWM 1 aHanunaa.

MpenwecTByOWMMIN Kypcamm, Ha KOTOpbIx 6asupyeTcs amcumnnuHa "Bruonorns knetku B KynbType”,
asnstotcs "LUntonorus n ructonorus”, "MonekynspHas 6uonorms”, "®unanko-xuMmnyeckmne u
MUKPOCKONMYeckne Metoabl B buonormuun”, "Bronorns pasamHoxeHus n passutnsg”, "Ombpuonorms”,
"BriomeguumHckas nHxeHepmsa".

CopepxaHue gUCuMnInHBbI:

Kypc BkntoyaeT nekumnoHHble 1 nabopatopHble 3aHATUS. Ha NeKUMOHHbIX 3aHATUSX
paccMaTpuMBalOTCS OCHOBHbIE MOHATUS B 06NaCTN KyNbTyp KNEeToK, NPUBOANTCS TEPMUHONOMNS 1
knaccugoukaums. Ocoboe BHUMaHUE yaensieTcs paCCMOTPEHNIO MPUHLIMMOB (OYHKLIMOHUPOBAHUS
XMBOTHbIX KNETOK in vitro u in vivo. O6cyxaatoTcs Hambonee akTyanbHble acnekTbl MPUMEHEHUS
XMBOTHbIX KNETOK B 6uonorun n meguumHe. Ha nabopaTtopHbIx 3aHATUSIX OCBAMBAIOTCS HABbIKM
acenTmyeckon paboTbl B nabopaTtoprm XUBOTHbIX KNETOK, METOLMKN KyNbTUBMPOBAHNS KNETOK, X
BU3yanusauum 1 aHanusa.

Kypc "buonorusa knetku B KynbType" SBNSeTCA OCHOBONONArawmm ng ndy4eHus crnenyoumx
amcumnnuH: "MonekynsipHble U KnetodHble 6uoceHcopsbl”, "Bronorusi Kkynbtypbl KneTok",
"BuounHxeHepuga”.

3. KomneteHuuu obyyatrowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytowme KOMNeTEHUNN:

PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
OK-1
n T 9TUYECKMM 1 NMPaBOBbIM HOPMaM B OTHOLLEHUM rnx
(0BuwiekynbTypHEle ;?roigymem : OTHeC?LI.IeHI/IVI ﬂp?/l oo,u,bl OpHAN B oTHORe by
KOMMeTeHuunn) pvp
OK-3 MpuobpeTaeT HOBbIE 3HAHUS 1 DOPMMPYET CYXOEHUS NO
(OBILEKYNIbTYPHBIE Hay4HbIM, COLManbHbIM U ApyruM npobnemam, ucnonb3ys
ynetyp CcOBpeMeHHble 0bpasoBaTenbHble 1 MHEPOPMALIMOHHbIE
KOMMeTeHuun)
TEXHONOrnn
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Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
Wcnonb3yeT B No3HaBaTeNbHON 1 NPOGECCMOHANBHOWA
OK-6 nestenbHocTn 6a3oBble 3HaHMS B 06n1acT MaTeMaTuKn 1
(0BLeKkyNnbTypHbIE €CTECTBEHHbIX HayK, NMPUMEHSET METO4bl MaTEMATUYECKOrO
KOMMEeTeHLMN) aHanuaa v MO4ENNPOBAHNS, TEOPETUYECKOTO 1
9KCMEPUMEHTaNbHOIO NCCNea0BaHNS
MK-1 MpodheccroHanbHble: [eMoHcTpupyeT 6a3oBble
(NPOCDECCHOHANBHbIE npencTasneHnst o pasHoobpasnm Gronornyecknx 06 bekTos,
NOHUMaHNe 3HaYeHns BrnopasHoobpasnsa Ans yCTon4YMBOCTU
KOMMNeTeHuunm) 6roccepbi
MK-2 Ncnonb3yeTt MeToabl HabnoaeHNs, onmcaHus,
(npodheccunoHanbHble noeHTudunkaumm, knaccugomnkauum, KynbTMBMpoBaHNSA
KOMNeTeHLmm) 6ronornyecknx 06 bEKTOB
AK-4 LleMoHCTpUpyeT 3HaHMEe NPUHUMUMOB KNETOYHOM opraHmn3aLmm
(NPOECCHOHANbHBIE 6ronornyecknx 06 bEKTOB, BUOGPUINYECKMX 1 BUOXUMUNYECKNX
KOF:/II'IeTeHLI,I/IVI) OCHOB, MEMOPAHHbIX MPOLLECCOB M MONEKYNSAPHBIX MEXaHN3MOB
XU3HEeOeaTeNbHOCTH
AK-5 MNpUMeHSET COBPEMEHHbIE 9KCNEPUMEHTANbHbIE METOAbI
(MPODECCHOHANBHbIE paboTbl ¢ BuonornyeckmmMm o6 bEKTaMN B NONEBBIX U
P nabopaTopHbIX YCNOBKSX, HaBbIK PaboTbl C COBPEMEHHOM
KOMMeTeHuunn) annaparypoii

B pesynbrate 0CBOEHUS OUCUUMNHBLI CTYOEHT:
1. DONXEH 3HaThb:

CTpoeHme 1 BroxmmMmnyeckme acnekTbl PYHKLUNOHNPOBAHUSA XNBOTHbIX KNETOK, OCHOBHbIE MOHATUS
Nno KynbTypaM KNeTok, obnactu NPUMEeHEeHNA KynbTyp KNeToK B BroTexHonorum n mMegnunHe,
NPUHUUIMbI METOO0B KYNbTUBNPOBAHNA N NCCNnenoBaHNA KNETOK.

2. DONIXEH yMeTb:
CamocTosiTeNnbHO NNaHMPOBATb U OCYLLECTBASATL 6A30Bble 9KCNEPUMEHTDI C KNIETKAMU B KyNbTypeE.
3. 0OMXeH BnaneTb:

HaBbikamy acentuyeckoi paboTsl B nabopatopum KynbTypbl XUBOTHbIX KNETOK, METOAAMY
KyNbTMBMPOBAHUS, HAOMIOAEHMS 1 BU3yann3auum KneTok.

K camocTosATENbHOMY OCBOEHUIO Y MPUMEHEHUIO METOO0B aHaNM3a U OLEHKW XN3HeOeAaTeNbHOCTH
XWBOW KNETKN.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooemMKOoCTb AMCLMMNANHBI COCTaBNSET 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 3a4eT B 5 cemecTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO Ans Oonycka K 3adeTy
28 6annos.

86 6annos n 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yaoo0B.);

54 6anna n MeHee - "HeyOBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunamHe/ MOAyto
TemaTtnyeckuw nnaH gucUUNAUHbI/MOAyNS
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Buabl n yachbl
Pasgen ayAuTOpHON paborThbl,
Henens MX TPYAOEeMKOCTb Tekywiume coopmbl
N 'DMI(\:IIL:JV,:J,I-;;V;HH/ CemecTpPlemectpa (B yacax) KOHTponsi
Nex ImI'IpaxwmecmeJ1a60parop|-u>|e
u 3aHATUSA paborbl

Tema 1. KynbTypbl

XWBOTHbIX KNETOK:

TEPMUHONOMN4,
1. Knaccugomnkaums, 5 0 0 16

NCTOpUS, NPUMEHEHNE

(BBOOHAs 4acTb)

Tema 2.

XapakTepucTuka
2./npoueccos 5 0 0 16

XU3HeOeATeNbHOCTHU

KNeTku

Tema 3. BolgeneHne u
3.|kynbTMBMpOBaHME 5 0 0 16

KneTok in vitro

Tema 4. MeToabl
4.[Bn3yanusauuu n 5 0 0 16

ncecnenoBaHns KneTok

Tema . Itoroeas 5 0 0 0 3ayer
" |dopma KoHTpOnNA

Ntoro 0 0 64

4.2 CopepxaHvue oUCLUMNUHbBI

Tema 1. KynbTypbl XUBOTHbIX K/IETOK: TePMUHOMNOINS, Knaccudpmkauusi, UCTopus,
npuMeHeHue (BBOOHaA 4acTb)

naboparopHas pabora (16 4yaca(oB)):

Konnoksuym 1.

Tema 2. XapakTepucTuka npoL,eccoB X1U3HeOeATeNIbHOCTU KNIeTKU
naboparopHas pabora (16 yaca(oB)):

Konnoksuym 2.

Tema 3. BbiaeneHune v KynbTuBMpoBaHMe KNeTok in vitro
naboparopHas pabora (16 4yaca(oB)):

MpakTuyeckoe 3aHATue 1.

Tema 4. MeToabl BU3yanusauum m uccnenoBaHUs KNeTok
naboparopHas paborta (16 4aca(oB)):

[MpakTnyeckoe 3aHsaTME 2.

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLUNINHBI (MOOYNS)

Buabl
N Paanen Cemectp| HeRens | camoctosirensHoit TpyaoeMkocTh 3?«%'2:2';3:;'3323
OducumnnuHbl Plcemectpa paboTbl (B yacax) 26071
CTy[,eHTOB P

Tema 1. KynbTypbl
XMBOTHbBIX KNIETOK:
1 [TepmmHonorua,
‘(knaccugomnkaums,
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NCTOPUS, NPUMEHEHNe (BBOOHAS 4acTb)

Paborta ¢
nuTepaTypHbIMU
NCTOYHUKAMM MO
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TeMe pasnena

30 Konnoksunym
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
Tema 2.
XapaktepucTuka Eﬁ?eo TSTC HBIMU
2./npoueccos 5 et OEI)HVIig.M 1 1o 30 Konnoksuym
XWN3HEeOeATeNnbHOCTH TeMe paagena
KNneTkun P
Tema 3. BbigeneHue v Pabora ¢
nutepartypHbiMU
3.|[KynbTnBMpOBaHme 5 28 Konnoksnym
L NCTOYHUKaAMM MO
KneTok In vitro
TeMe pasgena
Tema 4. Metoabl Eﬁ?eo TSTC HbIMU
4.|Bn3yannsauum un 5 et OPIHVIigMVI o 28 Pedbepar
ncen BaHNA KNETOK
ccnenosa eTo TeMe pasgena
NTtoro 116

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

3aHATUSA NEeKUMOHHOro Tuna no gucuunnvHe "bronorus knetkn B KynbType" NpoBoaaTcs C
NCNOMb30BaHNEM MYNbTUMEONHbLIX MaTepManos - ooTorpaduii, cxem, rpagonkos, BUOEO,
LEMOHCTPUPYEMbIX Ha 3KpaHe NN MHTePaKTUBHOM Aocke. JlabopaTopHble paboTbl by oyt
NpoBOANTLCS B TabopaTopmsix, yKOMMIEKTOBAHHbLIX COBPEMEHHbIX HAay4YHO-UCCNenoBaTeNbCKUM
obopynoBaHMEM, C y4acTMeM rpynnbl CTyaeHToB (0o 10 yen.).

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. KynbTypbl XUBOTHbIX KJIETOK: TEPMUHOMOIUS, Knaccudpumkauusi, uICTopusi, npuMeHeHue
(BBOOHaAs YacTtb)

KonnoksuyM , npyMepHble BONPOCHI:

Konnoksuym no teme pasgena

Tema 2. XapakTepucTuka npoL,eccoB XU3HeDeATeNIbHOCTU KNeTKN
KonnoksuyM , npuMepHble BOMPOCHI:

Konnoksuym no teme pasgena

Tema 3. BbiaeneHune v KynbTuBMpoBaHMe KNeTok in vitro
KonnoksuyM , npuMepHble BOMPOCHI:

Konnoksuym no teme pasgena

Tema 4. MeToabl BU3yanusauum u uccnenoBaHUs KNeTok
Pedbepat , npuMepHble BONpOCH!:

Pedpepar no teme pasnena

Tema . UToroeasi popma KOHTpons

MpuMepHbIE BONPOCHI K 3a4eTy:

PerunctpaumnoHHbiii Homep 8494 5AE
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MP-1, NP-4, NP-6, YO-3.

[MpuMepHble TeMbl pedhepaTtoB

1. KneTtoyHble opraHenibl XUBOTHbIX KNETOK.

2. Knaccudpmkaumst XMBOTHbBIX KNETOK U TKaHEeNn.
3. KneTto4HbIn umkn.

4. OndbchbepeHumpoBka KNeTok.

5. NMprMeHeHne CTBONOBbLIX KNETOK B MEANLIMHE.

[MprMepHble BOMPOCH! K KONMOKBUYMaM
1 Moaynb

KynbTypbl XMBOTHbIX KNETOK: TEPMUHONOIMNS, Knaccuukaums, nctopus, npuMeHeHne (BBoaHas
4acTb)

Konnoksuym 1.

1) MNepBrYHbIE KYNbTYPbI U KNETOYHBIE NIMHUN.

2) Victopuns paseuTust KNeTOYHON Bronoruu.

3) AOresnoHHble 1 CyCNeH3NOHHbIE KYNbTypbl.

2 Mooynb

XapakTepucTrKa npoLeccoB XnsHenesaTenbHOCTN KNeTKn
Konnoksuym €1

1) OcHOBHble MeTaboNMYEeCKMe NyTh KNETOK MIEKONMUTAIOLMNX
2) OCHOBHbIE CUrHaNbHbIE MYTWN KNETOK MAEKONUTAKLWMNX
3) ObixaHune n okmcnuTenbHoe dpoccopunnposaHme

4) MNpouecchl 9HOOLNTO3a 1 3K30LMTO3a

3 Moaynb

BbloeneHve n kynbTUBMPOBAHWE KNEeTOoK in Vitro
Konnoksuym € 1

1) PocToBble NOTPEBOHOCTM KNETOK MAEKONUTAIOWMX in Vitro
2) Cnocobbl BbIOENEHNS U YCTAHOBNEHUS KNETOK.

3) MNony4yeHne ghapMakonornyecknx Moaenen Ha OCHOBE KNETOK MIEKOMUTAIOLWMNX.
4 mopynb

MeTtonbl BU3yanusauum n nccnenoBaHus KneTok
Konnoksuym @1

1) MeToObl ONTUYECKON MUKPOCKOMUA

2) dnyopecueHTHbIe 30Hbl A5 XapakTepPUCTUKN KNeToK
3) broxmmmnyeckme MeToabl XapakTepucTUKn KneTok

4) KneTto4Hble 6MoceHcopbl

7.1. OcHOoBHas nuTeparypa:

1. F'eHHnc P. BiomembpaHbl. MonekynsipHas cTpyktypa u doyHkumn. M.: Mup, 1997. - 357 c.

2. ®annep O.M. MonekynsipHas 6uonorus knetku. M.: BuHom. JTabopatopus 3HaHwuiA, 2006. - 256 c.
3. YeHuos KO.C. BeeneHune B knetoyHyto bmonoruto.M.:AkagemkHura, 2004. - 256 c.

4. KynbTtypa XunBoTHbIX Knetok. Metoabl / lNMoa penakunen P.®pewnun, M.: Mup, 1989. - 246 c.

5. Nenunaxep A. OcHoBbl 6uoxmmnn. B 3 tomax. M.: Mup, 1985. - 654 c.

7.2. lononHutenbHasa nuteparypa:
1. Benbw Y., WTopx ®. BeeoeHne B LMTONOMMNIO U TUCTONOMMIO XUBOTHbIX - Nep. ¢ Hem. M: Mup, 1986.
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Mporpamma gucumnnunHel "MeToabl aHanmaa 1 OLEeHKN XN3HeaeaTenbHoCTU Xunson knetkn"; 020400.62 Bruonorns; 4OUEeHT, K.H. (LOLEHT)
AbaynnuH T.W. , BOUEHT, K.H. (oueHT) Skosnesa I".10.

2. 3aBp3vH A.A OCHOBbI YaCTHOWM LUTONOMMN N CPABHUTENBHON MMCTONOMMN MHOTOKNETOYHbIX
XMBOTHBbIX. - J1.: Hayka, 1986.

3. 3aBap3vH A.A. n op. buonorus kneTkn: y4ebHuk. - M3g-so Cnbly, 1992.
4. puH H., Ctayt Y., Tennop O. Buonorus: B 3 1. - M.: Mup, 1998r.
5. AHopeeBa H.I". 9BontoumoHHas Mopdonorns HePBHOM CUCTEMbI MO3BOHOYHBIX - CI16: JlaHb, 1999.

6. Pont A. IMmmyHonorus - M.: Mup,2000.

7. Wy6Hnkosa E.A. dyHKUMOHaNbHaa mopgoonorus tkaHen. - M.: Maao-so MI'Y, 1981.

8. MapkocsaH A.A. ®usnonorus. - M.: MeonunHa, 1968.

9. CeeHcoH K., YabcTep M. Knetka. - M.: Mup, 1984.

10. beprenbcoH M. L. MeMbpaHbl, Monekynbl, knetku. - M.: Mup, 1982.

11. bongpipeB A.A. CTpoeHue 1 pyHkumn bronormyecknx membpaH. - M.: 3HaHne, 1987.
12. IlnbepmaH E.A. Xusas knetka. - M.: Mup, 1985.

13. MazapsH K.I"., Benoycos J1.B. buonorns nHamenayanbHOro passutus XnBoTHbIX. - M.: Beiclwas
wkona, 1983.

14. lam6 M. Buonorus ctapenus. - M.: Mup, 1980.

7.3. UHTepHeT-pecypcChbl:

Journal of Visualized Experiments - http://www.jove.com/

Basa 3HaHwuii no 6uonorun yenoseka - http://humbio.ru/

Buomonekyna (>xypHan) - http://biomolecula.ru/

XwuBble CUCTEMbI (Hay4HbI 3MEKTOHHBIA XypHan) - http://www.biorf.ru/

OCHOBbI KyNbTUBUPOBAHNS KNETOK XMBOTHbIX - http://old.kpfu.ru/nilkto/cell/index.html

8. MarepuanbHo-TexHu4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHuve gucunnnuHbl "MeTonbl aHanmM3a 1 OLEHKU XN3HeoesaTenbHOCTM XUBON KNneTkn"
npeanonaraeT UCNONb30BaHWE Cneayowero MatepmnanbHO-TEXHNYECKOro obecrneyeHuns:

nsa npoBeaeHns NEKUMOHHbBIX paboT HeObX0ANM MyNbTUMEONIAHbBIA NPOEKTOP MW MHTEPAKTMBHAS
nocka, noctyn B VIHTepHer.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHno 020400.62 "Buonorua" n npodunto NoAroToBkn An3nonorns Yenoseka 1 X1UBOTHbIX,
broxmmmns, reHeTrka, Mukpobuonorms .
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Ab6oynnuH T.W. , DoueHT, K.H. (BoueHT) Akoenesa I.10.

ABTOpP(bI):
AboynnuH T.W.

Akosnesa I'.10.

PeueH3eHT(bl):
Hes3oposa T.A.
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