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1. LLlenu ocBoeHUs AMCLUUMIUHDI

Kpr 'KnetoyHas u MoneKkynsapHas buonorus' SBNSAETCS HEOTHEMNEMOIA ﬂpaKTMHeCKOVI "
TeOpeTquCKOVI 4acCTbto KNIMHMYECKON NOArOTOBKW MOIOA0ro crneunanucra. B pe3ynbTare N3y4eHums
OAaHHOW OUCUMNNVHBI Y o6yqarou1|/|xc9 dhopmupyeTtcs CNOCOBHOCTb 1 FTOTOBHOCTb K MCMONb30BaHMIO
COBpPEMEHHDbIX MOJ'IeKyJ'IFIpHO-6I/IOJ'IOFI/I‘-IeCKI/IX N KNeTOoYHbIX METOL0B Npwn peleHnin
npogoeccmnoHasnbHbIX 3aady, OCyLWeCcTBNEHUIO KoMMnekca MepOFIpVISITVIVI, HanpaeJIeHHbIX HaA
CcoxXpaHeHune n ykpenneHmne 300poBb4, npegynpexgeHne BO3HNKHOBEHUA U (I/IJ'IVI) pacnpocTtpaHeHns
NHOPEKLIMOHHbIX 3a60ﬂeBaHVII7I, X PaHHIOK ONarH0CTuKy, a TakXe HanpasleHHbIX Ha YyCTpaHeHne
BpeOHOro BNUSIHUS 0akTOpOoB cpelbl Ha 300P0OBbe YenoBeka.

Llenbto oaHHOro Kypca siBNsieTCS TEOPETUHECKOE M NPaKTUYECKOE 03HAKOM/IEHWE CTYLEHTOB C
COBPEMEHHbBIMU MONEKYNSIPHO-BMONOrMYeCKMY METOAAMM UCCNENOBAHUS KNIETOYHbBIX KYNbTYP
NpOKapuoT N 3yKapwoT.

2. MecTO AMcUMNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro o6pasosaHus

[aHHas yuebHas oncumnnnHa BkitodeHa B pasgen "B1.B.0B.5 OucumnamHbel (Mooynn)" OCHOBHOA
obpasosaTtenbHol nporpammbl 31.05.03 CTomMaTonorns 1 0THOCUTCS K AMCUMMNANHAM Mo Bblbopy.
OcBavBaeTcs Ha 5 kypce, 9 cemecTp.

OucumnnnHa 'KnetoyHas n MmonekynspHas bmuonorust' sBNsSeTCs COCTaBHOWM YacTbio COOEPXaHNS
obwenpodeccroHanbHOM NOAroTOBKM crneunannucTa no HanpaeneHuto 'NleyebHoe neno' n sensetcs
obsizatenbHo ona ndydeHust. OHa sSiBNSIeTCst O4HON N3 OCHOBHbIX W NIOrMYECKN B3aMMOCBSI3aHa C
APYrMm NpodoeccmnoHanbHbIMU AUCUMNANHAMKU, HE0BX0AUMbIMUK ONS peann3aunm
npodoeccnoHanbHblX OYHKLUNIA BbiNyCKHMKA. [MpeawecTsyowmMMm OUCUMnInHaMm, Ha KoTopblx
6a3npyeTtcs kypc 'KnetouHasa n monekynsipHas 6uonorus', senstorcs 'Obwas n HeopraHnyeckas
xumus', '‘OpraHudeckas xumms', 'brnoxmnmmns’, '"Liutonorns n rucronoruns'.

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3yibTate 0CBOEHUSA AUCLUMIINHbDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwudpoBka

LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
OK-1
(0bLweKyNnbTypHbIE CNoCcOBHOCTb K abCTPaKTHOMY MbIWIEHWNIO, aHANN3Yy, CUHTE3Y
KOMMeTeHuunn)
OllK-6
(npodbeccmoHanbHble FOTOBHOCTb K BEOEHUNIO MEONLNHCKOWN AOKYMEeHTauunm
KOMMeTeHuunn)
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Pacwuucposka

Lincpp komnereHumu npuobpeTaemMon KOMNeTeHL U
OriK-7 FOTOBHOCTb K MCMNOMIb30BaHNIO OCHOBHbIX OU3UKO-XUMUYECKUX,
(npodbeccmoHanbHble MaTemMaTnyeCckmx U MHbIX eCTECTBEHHOHAYYHbIX MOHATUI U
KOMMeTeHuunn) METOLO0B NPY peweHnmn NpodoeccnoHanbHbIX 3aaad
Orik-9 CNOCOOHOCTb K OLieHKE MOPXORYHKLIMOHANbHbIX,
(NMpodheccmoHanbHble OUN3MONOrNYECKUX COCTOSHNIA U NATONOMMYECKUX NMPOLIECCOB B
KOMMNeTeHuunm) OpraHu3Me Yenoseka o4 peweHns NpodoeccnoHanbHbIX 3anay

CNoCOBHOCTb M FOTOBHOCTb K OCYLLECTBIEHNIO KOMMIeKca
MEPONPUATWIA, HAaNPaBNEHHbIX HA COXPaHEHUE 1 YKPenneHme
3[0POBbS N BKAtOYaoWmx B cebs oopMmpoBaHne 300p0oBOro

(r||'||[<)o1<:peccm0Haanble obpasza XusHu, npeuy6npe>|<ueng BO3HWKHOBEHUS 1 (1nn)
KOMMETEHLM) pacnpocTpaHeHns 3a00neBaHui, X PaHHIOK ANArHOCTHKY,
BbISIBIEHME NPUYNH N YCNOBUI UX BO3HUKHOBEHMWS 1 PasBUTUS,
a TakXe HanpasneHHbIX Ha yCTpaHeHne BPeoHOro BANSAHNS Ha
300POBbE YenoBeka hakTopoB cpenbl ero 0butaHms
MK-20 FOTOBHOCTb K aHanun3y 1 nybnnyHoMy npeactaBneHmio
(npodheccunoHanbHble MeONLNHCKOWN NHhopMaLnmn Ha OCHOBE AoKa3aTebHOW
KOMNeTeHLmm) MeOVLNHBI
K-21 CMNOCOBHOCTb K y4aCTMIO B MPOBELEHNN HA 7
(NPOIECCHOHATbHbIE y poBen YYHbIX CccnenoBaHum
KOMreTeHuun)
rOTOBHOCTb K cOOpy 1 aHanmay xanob naumeHTa, JaHHbIX ero
MNK-5 aHamHesa, pe3ynbTaTtoB OCMOTPa, NabopaTopHbIX,
(npodpeccunoHanbHble WHCTPYMEHTanNbHbIX, NaTONOro-aHaToOMNYECKNX N NHbIX
KOMNeTeHLmm) nccnenoBaHun B LLIENAX pacrno3HaBaHNA COCTOSHUSA Unn

yCTaHOBNEeHNA pakta Hann4yna nnm oTcyTcTBumS 3aboneBaHus

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeEeH 3HaThb:

- CTpOEeHne " BUOXMMMYECKNE acnekThbl (PYHKLMOHNPOBAHNSA KNTETOK, OCHOBHbIE MOHATUSA MO
KynbTypaM KNneTtok, obnactu NPUMeHeHns KynbTtyp KneTtok B ONOTEXHONOMMN U MEANLINHE, nPUHUMNbI
MeTOoO0B KYNIbTUBNPOBAHNA N NCCNnenoBaHNA KNEeTOoK.

- CTpO€eHne, PM3NKO-XMMNYECKNE CBOWNCTBA U (PYHKLINKN pasnnyHbIX BUOOB HYKNENHOBbLIX KUCHOT,
6enkoB, MOHNUMAaTb B3aUMOCBSA3b MEX Y pennvKaunein, penapaumein, TpaHCKpUnumen m
TpaHcnsauuen B KneTke y npo- 1 aykapuor.

2. DONTIXEH yMeTb:
- CaMOCTOSATENbHO MNaHNPOBATb M OCYIECTBNSTL 6a30Bble 9KCNEPUMEHTBI C KNETKAMU B KYNbTypeE.

- OCYLWLECTBNATb NOUCK, aHaNN3NpPoBaTb, OLEHNBATb U NPUMEHSATb NONyYeHHble PyHOAMEeHTaNbHble
3HaHWA Npn N3y4eHnn opyrunx gucumnjinH n B l'IpOCpGCCI/IOHGJ'IbHOVI OeATeNnbHOCTW.

3. OOMXEeH BnageTb:
- HaBblkaMmM acenTn4eckoin paboTbl B nabopatopui KynbTypbl KNETOK, METOAAMM KYNbTUBMPOBAHNS,
HabnoaeHNs N BU3yanuaaumm KneTok.

- IHCbopMaLmein 0 BUOCUMHTE3E HYKNEVMHOBBIX KUCOT 1 6ENKOB, 0 MexaHU3Max perynsumm
3KCMPECCHMN reHOB 1 B3aUMOCBSA3W XU3HEoNpeaensowmx npoLeccoB, NPONCX0asWmMX B KNETKe Ha
MONEKYNSIPHOM YPOBHE.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:
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- K CaMOCTOATENIbHOMY OCBOEHWIO METOO0B NOEHTUPMKaUNK, cenapaunm n aHanmaa
XKXN3HenesaTelbHOCTU KNeToK.

- K NpOBEOEHUIO TPAMOTHOIO CTaTUCTNUYECKOro aHanmaa gaHHblX, NoOMy4eHHbIX B XoO€e
MOJ'IeKyJ'IFIpHO-6VIO}'IOFVI‘-IeCKI/IX N KNEeTOYHbIX 3KCMEPUMEHTOB.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNMUHBI MOAyns
Obwas Tpya0eMKOCTb AUCLMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMa NPOMEXYTOYHOIr0 KOHTPONS AUCUUNANHBIL: 3a4eT B 9 cemecTpe.

CyMMapHo No AMcumMnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl No AUCLMNIMHE/ MOAYIO
Tematuyeckuin nnaH AUCUUNNUHBI/MOAYNSA

Buabl n yachbl
ay,aMTOpHOM paboThbl,

Pa3nen UX TPYO0EeMKOCTb
N OucumnnnHbl/ CemecTp clgz':g?:au (B yacax) TeK‘{(':)"':TT)ﬁ;pr'
Monyns MNpaktu-|Na6opa-
Nekuun| yeckue TOPHble
3aHATUA pa60Tb|
KoHTponbHas
1 Tema 1. MonekynsipHasi 6uonorus 9 6 0 0 |oabora
KNeTKm
Tema 2. [pasuna NnpurotToBneHns
pPacTBOpPOB, 6yﬂ3epos n pacyet KoHTponbHas
KOHUeHTpauuin. OcobeHHOoCTM
2. 9 0 0 4 |paboTta
NPUrOTOBNEHNS NUTATENbHbBIX Cpes
NS KyNbTUBNPOBAHUS KNETOK
pacTeHun
Tema 3. Metog NUP: moandrkaumnm KoHTponbHas
3. (W ucnonb3oBaHe B MeANLNHCKOM 9 0 0 6 |pabota
OMarHocTmke
Tema 4. KnetoyHas 6uonorus: KoHTponbHas
4. |QoyHOaMeHTanbHble N NpuKnagHblie 9 6 0 0 |paborta
acrekTbl
Tema 5. MeToObl KNEeTOYHOW KoHTponbHas
5. |6Bronorun B COBPEMEHHO 9 0 0 6 |paboTa
MeOWLUVHCKOW npakTuke
Tema 6. KynbTypbl MUKPOOPraHn3MoB o
6. (W MX NPUNOXeHNa B MeauumHe 9 0 0 4 YeTHbii onpoc
v Tema 7. KynbTypa KNnetok u TkaHem 9 0 0 4 Kgg;gganaﬂ
" |pacteHuin. MeonumHckmin acnekT P
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Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B wacax) TeK\:("c',"':Tigszb'
Monyns MNpaktu-|Na6opa-

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

Tema 8. OnyxoneBble KNeTKu

MAeKonnTarLlmnx Kak Mmoaoesnb Y CTHbIA onpoc

8. [MeonuUMHCKUX nccnenoBaHun. 9 0 0 4
OnpeneneHne Xn3HecrnocobHOCTU
KNeToK
9 Tema 9. OCHOBbI MEONLIMHCKOW 9 0 0 4 YCTHbIN onpoc
" |cTaTUCTUKK
Tema . IToroBas goopma KOHTpOns 9 0 0 0 Sauer
NToro 12 0 32

4.2 CopepxaHume ANCLUMIUHDI
Tema 1. MonekynsipHas 6uonorus KneTkm
JNIeKLMOHHOoe 3aHsiTue (6 4aca(oB)):

MpenMeT 1 3aKa4n MonekynsapHoi buonoruu. LieHTpanbHas norma MonekynsipHo 6uonorun.
Pennukauns OHK. Perynauusa pennukaunn OHK. Mexannambl penapauun JHK. Cuntes PHK
(TpaHcKpunumMs), UCTOPUS N3YHEHUS MONTEKYNSPHBLIX MEXaHM3MOB. [pMHUMMbI TPAHCKPUMLNN.
PHK-nonnmepasbl npokapuoT 1 aykapuoT. [NpoueccuHr n cnnancuHr MPHK aykapunot. CuHTes
6enka (TpaHcnsauus), CTOPUS N3YYEHNS MONEKYNSIPHBIX MEXAHN3MOB. [TeHETNYECKMNIA KOA!:
0COBEHHOCTM SAEPHOr0 U MUTOXOHAPMaNbHOro kofa. Pnbocombl. Perynauns cuHtesa benka.

Tema 2. NpaBuna npuroToBneHNUs pacTBopoB, 6ycdbepoB 1 pacyeT KOHLLeHTpaL WM.
Oco06eHHOCTV NPUrOTOBNIEHUS NUTaTENbHbIX cpen AN KYJIbTUBUPOBAHUSA KIIETOK pacTeHumn

naboparopHasi pabora (4 4aca(oB)):

Cnocobbl BblpaXeHWs KOHLEHTpaLUuUy pacTBopoB. TexHVKa NpUroToBleHNs pacTBOPOB MOJISIPHOW 1
HOPManbHOW KOHLEHTpaumu. MNpaBnna passeneHns Npu NpuroTosneHnn pasbasneHHbIX PpacTBOPOB
N3 KOHLEHTPUPOBaHHbIX. MpurotoBneHme 6ydepHbIX pacTBOPOB 1 onpeaeneHust pH.
Knaccudomkaums nutaTenbHbix cpen 1 aTanbl UX MPUroTOBNEHMSI.

Tema 3. Metop, NUP: moancgpukaumm u ucnonb3osaHme B MeAULLIMHCKON ANarHOCTUKe
naboparopHasi paborta (6 4aca(oB)):

MpuHuun metoaa MUP. Ontummusauns ycnosui MNUP. Mesnosas MNUP. Touchdown TMLP.
MynbtunnekcHas MNUP. 3anaywn, pewaemble ¢ ucrnonb3osaHuem metona lMNUP: aHanua
OLHOHYKNEOTUAHbIX MONUMOPMPU3MOB/MyTaLUNA, aHANTN3 3KCNPECCUU FEHOB, BbIsSIBIEHME
BO3OyauTene MHEKLMOHHON Npmpoabl (MUKPOOpraHnambl/Bupychl). Moandgukaumm MNLP ons
peLeHns KOHKPETHbIX 3a4a4 B MeONUNHCKon guarHoctuke. lNpumerHeHne metona MNLUP B peanbHoM
BPEMEHN.

Tema 4. KnetouHast 6uonorusi: pyHaoameHTanbHble N NPUKNagHbie acnekTbl
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

BeepneHue B KNEeTO4YHYIO buonoruto. I'Ipe,n,MeT, uenn, 3agadv n Mmetonbl KneTo4Hom buonoruu.
COBpeMeHHbIe Flp06fleMbI n Nyt pa3BnTmns KNeTo4Hol 6uonormun. NMoHATNE 0 CTBONOBbLIX KNeTKax.
Buabl CTBONOBbIX KNETOK (3M6pm0Haana9| CTBONOBAA KnetTkKa, cteBonoBas KpOBeTBopHaFI\
ME3eHXMMHas\ CTpOMaﬂbHaSI\ Heleaanasl KﬂeTKa). KneTtoyHas Tepanuns: obume NoHATUS 1
onpeneneHus. TpchcpeKuvm N TpaHCOyKUWMA KNEeTOK. TpaHCC*)eKLI,I/IOHHbIe areHThl. I'IpeMMymeCTBa "
nepcnekTnBbl NPUMEHEHUS TPaHCPULIMPOBAHHBLIX KNETOK B MeauLuHe.

Tema 5. MeToabl KNeTOYHON 6MONOrUK B COBPEMEHHON MEeAULMHCKOW NpaKTuKe
naboparopHas pabora (6 4aca(oB)):

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY
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Ponb KNeTo4HbIX KynbTyp B GoTEXHONOrUN 1 MeanumHe. Nonynsumsa Knetok n KnoH. KnetoyHble
NIVHUW: OrPaHUYeHHbIe 1 NOCTOSHHbIE. OpraHHas kynbtypa. OCO6EeHHOCT OpPraHHON KynbTypbl.
MeTtonbl opraHHom KynbTypbl. MeToabl aHannaa KneTo4HbIX Nonynsaunin, gpeHotTmna knetok (NPA,
nmmyHoumtoxmmus, MUP, rubpmnansaums in situ). KynbTBnpoBaHue Knetok B TPEXMEPHbIX Fensix.
MeTonbl CBETOBOW, NIOMUHECLEHTHOW, KOH(POKANbHON N SNEKTPOHHON MUKPOCKOMUA s
BU3yanuaaumm ob6pasuoB. [oTeHuman KNeTo4YHbIX TEXHONOTUA B PEKOHCTPYKLNM TKAHEN 1 OpraHoB.

Tema 6. KynbTypbl MUKPOOPraHM3MOB U UX MPUIOXEHUS B MeAULIUHE
naboparopHas pabora (4 yaca(oB)):

KynbTypa knetok MMKpOOpraHM3MoB Kak MOLEeNb A5 UCCNenoBaHnii B MeanumHe. MeToabl
nabopaTopHO AnarHOCTMKN MHAPEKLIMOHHBIX 3aboneBaHuii. BakTepuonornyeckuini MeTon aHanmsa
6uomatepuana. OnpeneneHme BUOXUMUYECKOTO N OUIUKO-XMMUYECKOTO OENCTBUS PasnnyHbIX
aopekTopoB. [10303aBMCMMOCTb. ArrMIOTUHNHBI MUKPOOPraHW3MOB Kak BelecTBa Cneungnyeckoro
B3aVIMOLENCTBUS C KNEeTKaMn apuTpoLMTOB.

Tema 7. KynbTypa KneToK v TKaHen pacteHun. MeamumHckuin acnekr
naboparopHasi pabora (4 4aca(oB)):

KynbTvBMpOBaHWE pacTUTENbHbIX KNETOK M TKaHew in vitro. KannycHble 1 cycneH3noHHbIe KYNbTypbl.
OcobeHHoCTH pocTa 1 MeTabonnama pacTuTenbHbIX KNeTOoK B KynbTypax. [uTaTenbHble cpelbl ons
KYNbTUBUPOBAHUS PACTUTENbHbIX KNETOK 1 TKaHel. [NpuMeHeHne KNeToK pacTeHwin B MeauLmHe.

Tema 8. OI'IyXOﬂeBbIe KJ1IeTKM MIeKONUTarLWLmMX Kak Moaesnb MeguuuMHCKUX nccnenoBaHun.
Onpe.u.eneHMe XWU3HecnocobHOCTH KNeTokK

naboparopHas pabora (4 4aca(oB)):

OcobeHHOCTN KYNbTUBUPOBAHUS KNETOK XMBOTHbIX. MeToabl onpeneneHns achpekTMBHOCTHN
OEeNCTBMSA npenapara B KnnHunyeckon goapmakonorumn. Tect IC50: noctaHOBKa aKCnepuMeHTa u
aHanma pesynbtatoB. OnpeneneHme Xn3HecnocobHOCTM OMyXoneBbiX KNETOK Mo BO3LENCTBUEM
umMcnnaTnHa ¢ NCnonb3oBaHneM kpacutenst pecasypuH. ObpaboTtka aaHHbix Tecta IC50 B
nporpamme GraphPad Prism.

Tema 9. OcHOBbI MEOULIMHCKON CTaTUCTUKK
naboparopHas pabora (4 yaca(oB)):

OCHOBHble MOHATUSA, NPUHLUMbBI U 3a4a4M CTATUCTUYECKOro uccnenosaHns. KonmyecTBeHHbIe 1
Ka4yeCTBEHHble MepeMeHHble B MeQULNHCKOM cTaTucTuke. OnucaTtenbHble CTaTUCTUKKN: MepPbI
LEeHTpanbHOM TeHOEHUNN N N3MEHYMBOCTU. T-kpuTepuin CTblogeHTa 1 ero HenapameTpuyeckum
aHanor. ucnepcunoHHblin aHanna (F-kputepuin duwepa). AHanM3 Ka4eCTBEeHHbIX nokasarenen B
MELVLMHCKOW CTaTUCTMKE: KPUTEPUI XMU-KBAAPAT, TOYHBIA Kputepuin duwepa.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMNIUHBI (MOLYNSA)

Hene- Buabl Tpyno- Kg)'_‘l)_rp'gf:ﬂ
N Paspen Ce- | nsa camocTosiTe/IbHOM eMKOCTb| . och o-
OUCLUMN/IMHBI MecTp| ceme pab6otbl (B ATENbHON
cTpa CTYLOEHTOB yacax) pa6oTbl
Tema 1. MoaroToBka K KOHTPONbHOWN paboTe KoHTponbt
1. |MonekynapHas 9 4 |Hag
6ronormsa KneTku pabota
PerucrpaumnoHHbIi Homep 8494289419 OAEKTPOHHEBEH
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Hepe- Bunbi Tpyno- K?)JI-IOTF;)T)IJ::IISI
N Paspen Ce- | ns camocCTosITe/IbHON eMKOCTb| 1o
ANCUunniinHbl MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYyOEHTOB yacax) pa6oTbl
Tewma 2. lNpasuna
NPUroToBNEHNS
pacTBOpOB,
bydbepoB n pacyet
KOHLISHTPALIAV. Moarotoska K KOHTPONbHON paboTte KoHTponbr
5 OcobeHHoCTH 9 3 |uas
" [npurotoeneHus 26074
nuTartenbHbIX P
cpegn ons
KyNbTUBMPOBAHNSA
KNeToK pacTeHuin
Tema 3. MeTtoz
rLIP: MoAarotoBka K KOHTPONbHOWK paboTe KoHTponby
3 mMoauncomnkKaumnum mn 9 3 |nas
" [ucnonb3oBaHve B 26072
MeoULIMHCKOW P
ANarHocTmke
Tema 4.
oo
4. cbyHOAMEHTabHbIE 9 NOAroToBKa K KOHTPO/bHON paboTe 3 H:gma
1 NpuknagHbie P
acrnekTbl
Tema 5. MeToapl
e
5. COBPEMEHHO 9 NOAroToBKa K KOHTPONbHON paboTe 3 |Has
MeOVLIMHCKOW pabota
npakTuke
Tema 6. KynbTypbl
MUKPOOpPraHu3moB YCTHbIN
6. W X NPUNOXEHIS 9 NOAroToBKa K YCTHOMY Oonpocy 3 onpoc
B MeguumHe
Tema 7. KynbTypa
KNeToK 1 TKaHen KoHTponby
7. |pacteHunn. 9 NOAroToBKa K KOHTPOMbHON paboTe 3 |Has
MeamnumnHckuin paboTta
acnekr
Tema 8.
Onyxonesble
KNeTku
MNEKONUTAIOLWNX
Kak mogenb YCTHbIN
8. MEOVLIMHCKUX 9 NOAroToBKa K YCTHOMY onpocy 3 onpoc
nccnenoBaHumn.
Onpepenexne
XWN3HECnocobHoCTH
KNneTok

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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®dopmMbl
Hepe- Bunbi Tpyno- KOI-IoTr;)OHSI
N Paspen Ce- | nsa caMoCTosiTe/IbHOM eMKOCTb| 1o
AUCLUMINHDI MecTp| ceme pa6oTbl (8 ATenLHOM
cTpa CTYQLEeHTOB yacax) pa6oTbl
Tema 9. OcHosbl Y CTHBII
9. [MeouUMHCKOW 9 NOAroToBKa K YCTHOMY Onpocy 3 OMDOC
CTaTUCTUKN P
Ntoro 28

5. O6pa3oBarenbHble TEXHONOIUU, BK/IHOYAA MHTEPaAKTUBHbIE (POpPMbl 06yUYeHUs

OcBoeHune ancumnnunHbl 'KnetoyHas u MonekynsapHas 6uonorus' OCyLlLEeCTBNAETCA Hepe3
ncnonb3oBaHme TpagnunNOHHbDbIX (J'IeKLl,I/IVI, na6opaTopr|e 38.H$|TVI$I) N NHHOBaAUWMOHHbIX
06pa3OBaTeﬂbeIX TEXHONOrNM, aKTUBHbIX N WHTEpPaKTUBHbIX (OOPM NpoBeaEeHNS 3aHATUN: N3N0XEHNE
NneKumoHHOro Marepuasa c aneMeHTammn nmanora, 060y)K,D,eHI/|$|, MnCcnonb3oBaHWe MynbTUMeOUNHbIX
nporpamm. npOBO,D,I/ITCFI o6cy>K,u.eH|/|e aKTya/lIbHbIX TEM, pa36op KOHKPETHbIX cuTyauumn.

6. OLeHOUHble CPeACcTBa AJ1sl TEKYLLLEro KOHTPONS yCneBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTaLum No UToram OCBOEHUS OUCLUNMIMHBI M yYeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOsITe/IbHOW paboThl CTYAEHTOB

Tema 1. MonekynsipHasi 6uonorus KneTkm
KoHTponbHas paboTa , npMMepHbie BOMPOCHI:

1. Pennukauus. [lokasaTenbCTBO NOMYKOHCEPBATMBHOIO MexaHm3ma pennukauun. 2.
OHK-nonnmepasbl npokapuoT n aykapuot. 3. AHK-nurasbl. 4. benkn, pacnnetatrowme ABONHYO
cnupanb: JHK-Tonomsomepassbl, IHK-xennkasbl, SSB-6enku. 5. OCHOBHbIE MEXaHM3MbI penapaumm
IOHK'y npo- n aykapuot. 6. PHK-nonumepasbl npo- 1 aykapnot. 7. OCOBEHHOCTM TpaHCKpUNuum
3yKapuoT: CTPyKTypa npoMoTopa, Hykneocomsbl. 8. CTpyKTypa npoMoTopa npokapmor. 9.
OC06€EHHOCTN reHeTNYECKOro Koaa S4epHOro 1 MUTOXOHAPUAaNnbHOro reHoma. KogoHsl uHuumaumm
TpaHcnaumm u cTon-koaoHsbl. 10. MNMoHaTe pubocom n ux ctpoerne. 11. AMnHoaumn-TPHK:
0COBOEHHOCTM CTPOEHUS 1 QOYHKLIMN.

Tema 2. NMpaBuna NpUroToBNeHUs pacTBOpoB, 6ydoepoB M pacuyeT KOHLLeHTpaLn.
Oco06eHHOCTM NPUroTOBNIEHUA NUTaTENIbHbIX cpea ANs Ky/IbTUBUPOBAHUSA KNETOK pacTeHUn

KoHTponbHas paboTta , npMMepHble BONPOCHI:

1. PaccuuTtarite, kakoe KonnyecTso peHmnnrnapasvnHa consgHokmucnoro (C6H5NHNH2-HCI)
HeobXxoauMo B35Tb, A5 TOro 4tobbl npurotoutb 250 M 0,01M pacTeopa cdeHmnrngpasvHa
consHokmenoro. 2. PaccunraiTe, kakoe KONM4eCcTBO CEPHOBATMCTOKNCIONrO HAaTpus HeobxoanMo
B3Tb, AN TOro 4tobbl npurotoBntb 250 Mn 5M pacteopa conu, nmes B Hanmdmm Na2S203-5H20. 3.
Paccuntaiite, kakoe Konm4ecTBO KOHLEHTPUPOBaHHOM ykcycHow kncnotel (CH3COOH) Heobxoaumo
B3Tb, AN TOro 4tobbl npurotoButb 100 Mn 6M pacteopa kucnotbl. 4. PaccuntaiTe, kakoe
Konu4yecTtBo xnopmaa kobanbta (CoCl2) HeobxoanMo B35iTb, ONs TOro 4Todbl NPUroToBUTL 500 MN
0,01H pacTtBopa conu. 5. PaccumTaiTte, kakoe konnyectso KMnO4 HeobxoanMo B3SiTb, AN TOro
4T06bI NpUrotoBmTb 400 Mn 0,5H pactBopa KMnO4 (cpena wenoyHas). 6. Onpenenvite Maccy conen
ons npurotosneHus 200 mn 0,5 M dhbocdpatHoro bydpepa, ecnu ons npurotosneHuns 200 mn 0,1 M
doocgpaTHoro bygoepa HyxHo cmewartb 7,4 mn 0,2 M Na2HPO4 n 19,0 mn 0,2 M NaH2PO4. (npw
Hanuuum B nabopatopumn NaH2PO4 * 2 H20, Mr = 156) 7. Onpenenvte ob6bem cnupTa 1 BoAbl,
HeobxoammbIx ons npurotoBneHms 500 mn 25% p-pa C2H50H n3 96% nabopaTtopHoro cnupTa. 8.
Kakor o6bem Boabl HAAO NPUANTL K 8 T conu, 4ToObI MONY4YNTb 2 %-Hblil pacTBop? 9. OnpenennTb
maccy conu (NaCl) n o6 bem aucTUNIMPoBaHHOM BOObl, HEO6X0auUMbIX Anst nonyvyeHus 230 mn 12%
pacTeopa NoBapeHHOM conum

Tema 3. Metopn NLP: mogucukaumm v ncnonb3osaHne B MEAULIMHCKON ANArHOCTUKe
KoHTponbHas pabota , npuMepHble BONPOCHI:

KETPOHHBH
B_EPCHTET
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1. MpuHumn metoga MNUP. 2. Ontumnsauns ycnosui MUP. 3. Me3gosas MNUP. 4. Touchdown MUP.
5. MynbtunnekcHas MNUP. 6. dnoopodopsbl. 7. MNUP B peanbHom BpemeHn, npuHuun metoaa. 8.
OcHoBHble TexHonorum metona real-time MLUP, nx ocobeHHocTn. 9. OnpeneneHne
SNP/myTaumn/CNV. 10. PacyeT BUpPYCHOM Harpy3ku.

Tema 4. KnetouyHasi 6uonorus: pyHaoameHTanbHble U NpUKAagHble acnekTbl
KoHTponbHas pabota , npuMepHble BONPOCHI:

1. MNpenmerT, uenu, 3ajayn 1 MeToabl KNeTo4Hon bronorun. 2. KnetouHbli LuKn, perynaums. 3.
KneTka kak cunctema 61MononnMMepoB 1 Nx MakpOMONEKynsipHbIX Komnnekcos. 4. CTBonoBas kneTka:
csoncTtea. 5. MexaHn3mbl nogaepXxaHns NOCTOSHCTBA NONYNSALUMM CTBOMOBbIX KNETOK B OpraHname. 6.
Cdpepbl NprMEeHeHWs CTBOMOBbLIX KNETOK B KIIMHUYECKON NpakTuke. 7. [MprHUMbl KNeTOYHOM
Tepanuu. 8. BbiXnBaHue n MUrpaLMoHHbIA NOTEHUMAaN TPaHCNNaHTMPYEMbIX KNeToK. 9.
[MpenmylecTsa 1 NepcnekTnBbl MPUMEHEHNS TPaHCOULNPOBaHHBIX KNeTok B MeanuuHe. 10.
[MprMeHeHne NMMAOOKNH-aKTUBNPOBAHHbIX KUNEPOB.

Tema 5. MeTonbl KneTo4Hon 6MONOrUM B COBPEMEHHON MEOULMHCKON NpaKTuKe
KoHTponbHas paboTa , npMMepHbie BOMPOCHI:

1. O6wwue NpuHLUMNbI paboTbl B KyNbTypanbHOM 6noke. 2. KneToyHble MHWUKN: OrpaHnYeHHble 1
NOCTOSIHHbIE. 3. MOHOCNOWHbIE 1 CYCMNEH3UOHHbIE KNETOYHbIE KyNbTypbl. 4. KynbTUBMPOBaHME KNeTokK
B TPEXMEPHBIX rensix. 5. Ponb KNETOYHbIX KynbTyp B BMOTEXHONOrMM 1 MeanumHe. 6. KnetoyHas
WHXEHEPWS: OCHOBHbIE MOHSATUSA 1 ONpeLeneHns, uenu, 3aaaym, noaxoapl. 7. TkaHeBas NHXeEHepUs:
OCHOBHbIE MOHATUS U ONpeaeneHns, Lenu, 3agadu, noaxonbl. 8. MonekynspHole MExaHN3Mbl
npeobpas3oBaHns KNETOK B TKaHEBbIE aneMeHTbl. 9. KynbTMBMPOBAHME KNETOK B TPEXMEPHbIX
matpukcax. 10. Meton 3D-neyaTu: CywHOCTb, NPEUMYLLECTBA U HELOCTATKN.

Tema 6. KynbTypbl MUKPOOPraHU3MOB U UX NPUIOXEHUS B MeaULIMHe
YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

1. 3apaun cenekumoHHom paboTbl C MUKPOOPraHM3Mamm 1 Myt ux peweHuns. 2. Metoabl NOBbIWEHUS
NPOAYKTMBHOCTU NMPOMBILWIEHHbIX WUTAMMOB MUKPOOPraHn3moB. 3. [pouecc TpaHcgopmaumnm KneTok.
4. KoHbtoraums y 6aktepuii. 5. OCHOBHbIe NOHATUS cdoeponnacTbl U NpoTonnacTbl. 6. MNonyyeHne
NPOTONNACTOB rPAMM-MONOXMNTENbHbIX U FpaMM-oTpULaTenbHbIx bakTepuii. 7. Pesepcus
npotonnacTtos. 8. PacnpocTtpaHeHne nekTuHoB B npupoge. 9. OnpeneneHne akTMBHOCTU NIEKTUHOB.
10. Kakre nekTuHbl OTHOCAT K naHarrnoTuHuHaM? 11. CBSA3b NEKTUHOB C (0EPMEHTATUBHOM
aKTUBHOCTbIO.

Tema 7. Kynbtypa KneToK v TKaHen pactreHun. MeamumHckuin acnekr
KoHTponbHas paboTa , npMMepHbie BOMPOCHI:

1. 3HayYeHne N MeCTO KynbTypbl TKaHel B BUOTEXHONOTUW pacTeHWiA. 2. TOTUNOTEHTHOCTb
pacTUTenbHOW KneTkn. 3. YCNoBus 1 MeTobl KyNbTUBMPOBAHUS PaCcTUTENbHbIX TKaHeR in vitro. 4.
CocTtaB nuTaTtenbHbIX Cpen 1 ponb UX OTAENbHbIX KOMMNOHEHTOB: HEOPraHM4Yeckne N opraHm4yeckne
9NEMEHTbI, BUTAMUHbI 1 Ap.0o6asku. 5. TOPMOHbI 1 perynsatopbl pocta - He0bX0ANMblE KOMMOHEHTI
nuTaTenbHbIX cped. 6. Pusnyeckmne oakTopbl NPU KyNnbTUBUPOBAHUM PACTEHWIA:

cTepunusaums, temnepartypa n ap. 7. KannycHas kynbTypa. Ponb KannycHowm TkaHu B MHTAKTHOM
pacTeHun. Pasbl ee pas3snTus. 8. OCHOBHbIE aTanbl NONYYEHUS KaniyCHbIX KynbTyp. 9. MexaHn3ambl
kannycoreHesa. 10. dakTopbl, MHAyuunpyowme kannycoreHes. 11. Tunbl KannycHblX KynbTyp. 12.
dn3noNornyeckre xapakTePUCTUKN PACTUTENbHBIX KNETOK in vitro. 13. FeHeTnyeckrne 0cobeHHOCTH
KannycHblx knetok. 14. CycneH3noHHas KynbTypa KNeTok pacTeHWNA: OCHOBHbIE XapakTepucTuku,
MeTOoAbl NMONy4YeHUs, YCOBUSA KyNTbTUBMPOBAHNS, MPENMYLLECTBA.

Tema 8. OI'IyXOﬂeBbIe KJ1IeTKMN MIeKONUTarLLmMX Kak Moaesnb MeguuuHCKUX nccnenosaHun.
Onpe.u.eneHMe XWU3HecnocobHOCTU KNeTokK

YCTHbI 0Npoc , NpYMepHble BONPOCHI:

1. Kakme KOMMNOHeHTbI BK/OYAET NofHas cpeda ans KynbTMBMPOBaHNS KNeTok? 2. Nepeyncnutb
YCNnoBMS KynbTUBUPOBAHNS ONyXoneBsbix knetok. [ns yero HyxeH CO27? 3. Yto Takoe
KOHQPNIOEHTHOCTb KNeTtok? 4. Kak onpenennTb KONMYECTBO KNETOK B KynbType? 5. Kakue cywecTtsytoT
MeToObl onpeneneHns Xm3HecnocobHoCcTn KNeTok? 6. YTo Takoe pecasypun? 7. Yto Takoe
MTT-Tect? 8. Kak npaBunbHO nogobpaTtb KOHLEHTpauun nccnegyemoro sewectea? 9. Yrto BkaroyaroT
LOKNNHMYeckme ucnbitaHns npenapara? 10. Kakme npenapatbl UCMOAb3YIOTCA B XuMmUoTepanum?

KETPOHHBH
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Tema 9. OcHOBblI MEAULIMHCKOW CTaTUCTUKMN
YCTHbI onpoc , NpyMepHble BOMPOCHI:

1. puBecTn npumMepbl KONNMYECTBEHHbBIX N KAYECTBEHHbIX MEPEMEHHbIX B MEANLIMHCKOM
nccnenosaHun. 2. Ccoopmynnpyiite 6a30BbIi aNroOpuTM PeeHnst CCNeaoBaTenbCKov 3a4aym
CTaTMCTMYECKMM METOAOM. 3. HeM oTnnyaroTCcs ctaTucTnyieckmne owmnbky nepBoro 1 BToporo popa? 4.
B 4ém oTnuume cpenHero ot Meamanbl? Korga cnenyet npennoyecTb BTOPYO cTatucTuky? 5. Noyemy
BaXXHO NPOBEPATb pacnpeneneHme Konm4eCcTBeHHON NEPEMEHHO HA HOPManbHOCTL? 6. YTO
NPON3oNOET C LOBEPUTENbHLIM MHTEPBANOM A5 CpefHero, ecnu (Npu NOCTOSAHHOM CTaH4APTHOM
OTK/IOHEHWN) B ABa pa3a yBenn4nTb 06béM Bbibopkn? 7. KakoBbl YCNOBUS NPUMEHEHUS TECTa
CtbiogeHTa? 8. lNpuaymante nccnenosarenbCckyto 3aaady, KOTOPYH MOXHO PELNTb C NOMOLLbIO
t-kpuTEPMS, N NPOMHTEPNPETUPYIATE NONYYEHHbIR YpoBEHb 3Ha4YMMocTn p=0.03. 9. Kakure
OrpaHUYeHns XenartebHO NPOBEPATbL NPU UCMONb30BAHUN AMCNEPCUOHHOrO aHannaa? 10.
Mpnaoymainte nccnenosatenbekyto 3agady, KOTOPY MOXHO pewmnTb ¢ NoMoLwbio F-kputepus
duwepa, N NPONHTEPNPETUPYNTE NONYYEHHbIN YpOoBEeHb 3HadnmocTn p=0.03.

Utoroeasa cpopma KOHTpoOns
3a4eT (B 9 cemecTpe)

[MprMepHbIe BONPOCHI K UTOrOBOM (POPME KOHTPONS

. MNpeamerT, uenu, 3aga4ym 1 MeETOAbl KNETOYHOM Buonormu.

. Victopuns paseutmsa kneto4Hom buonorun.

. CoBpeMeHHas nHTepnpeTtauuns Kneto4Hom TEOPUN.

. KnetoyHblin umkn, perynauus.

. KneTtoyHble opraHennbl XNBOTHbLIX KNETOK.

. Knaccudpmkaums XmnBoTHbIX KNETOK U TKaHEMN.

. dundpdpepeHumposka KneTok.

. MeTonbl kneTo4How bronorun.

9. CoBpeMeHHbIe NpobneMbl KNETOYHOM Bronormm.

10. Myt pa3BuTMS KNETOYHOW Buonormu.

11. KneTtka - anemeHTapHas eanHuua Xusoro. KnetoyHas Teopus n ee 3HavyeHue.

12. KneTka kak cuctema 61ononMmepoB 1 X MakpoMOoneKynsipHbIX KOMMIEKCOB.

13. Knetka kak eguHas cmcteMa ConpsiXXeHHbIX OyHKUMOHaNbHbIX €ANHULL.

14. CTBONOBAs KNeTka: CBOMCTBA.

15. MexaHu3Mbl nogaepXxaHms NOCTOAHCTBA NOMyNALUK CTBOMTOBbIX KNIETOK B OpPraHm3Me.
16. XapakTtepucTuka v nokanmsaums permoHanbHblX CTBOMOBbIX KIETOK.

17. MonekynsipHble MeEXaHU3Mbl NoAAepXaHus nponudoepasmm CTBONOBbIX KNETOK.

18. MonekynsipHble MEXaHU3Mbl CAEPXMBAHUS BCTYMNEHNS CTBONOBLIX KNETOK B ANAIGEPEHLNPOBKY.

19. TOHSATUE HMWK CTBONOBOM KNETKN. PYHKLMW HALWW CTBONOBOMN KNeTkW. MNprMepbl HALW CTBONOBbIX
KNeToK.

20. OMbpuoHanbHas CTBONOBAs KneTka Yenoseka: nofyyeHne, omdgepeHLMpoBKa, MONeKynsapHbIe
MeXaHW3Mbl perynsaunm andgoepeHLMpOoBKH.

21. CBoiicTBa aMbpUOHANbHON CTBONOBOW KNeTkW. TpaHCKPUMNLIMOHHbIE 0aKTOpbl, 3KCNpeccupyemble
3MOpPMOHaNbHOM CTBONOBOW KNETKOW.

22. Me3eHxMMHas CTBONOBas Knetka: UCTOYHUKM, OEHOTUMN, HanpasneHns angdepeHLUnpoBKN,
KNMHWYEeCKne ncnbitaHns.

23. CBolicTBa ME3EHXVUMHOW CTBOJIOBON KNETKW.

24. CBoiicTBa CTBONOBOM KPOBETBOPHOWM KNeTkW. JInHun anddepeHumpoBKN CTBONOBOM
KPOBETBOPHOW KNEeTKMW.

25. OmchdpepeHLmMpoBKa CTPOMasbHbIX KNETOK KOCTHOrO MO3ra 4YefioBeka B HelpanbHOM
HanpasieHnN.

26. PernoHanbHble CTBONOBbLIE KNETKMW.

0O NO Ok~ N =
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27. KnuHunyeckue nenbitanns: gasbl. KnnHuyeckme ncnolitaHns aMOproHanbHbIX CTBOOBbIX KI1ETOK
(NprMepbl). KnuHnyeckmne NCnbITaHUs ME3EHXUMHBIX CTBONOBbIX KNETOK (Mpumepbl).

28. Cdpepbl NpUMEHEHNS CTBONOBbIX KNETOK B KNMHUYECKOW NPaKTUKe.

29. Pennvkauns: npuHUunbl v npasuna y npo- n sykapuor.

30. PepMeHTbI 1 Benkun penaukaumu.

31. Mogenu pennukauun OHK: no Tuny rnaska, no Tmny Karawerocs Konsbua, no tuny -netnu.
32. PennukoH. PennukaTtusHas sunka. ®parmeHTtbl Okasaku.

33. SKCun3noHHas penapaums.

34. PekombryHauMoHHas penapaumsi.

35. SOS-penapauus.

36. PHK-nonnmepasbl npokapuoT 1 3ykapuoT.

37. CtpykTypa npoMoTopa npokapuor.

38. VIHnumaums v anoHraums TpaHCKpUnunm y aykapuor.

39. Tunbl TepMMHALUN TPAHCKPUNLAN.

40. MNocTTpaHckpunuuoHHbIA npoueccuHr PHK npokapuor.

41. MNMpoueccuHr n cnnancuHr MPHK aykapuor.

42. CospesaHue TPHK n pPHK aykapuor.

43. Mogenu cnnancuHra.

44. 'eHeTUYecKkunii Koa: 0COOEHHOCTN SOEPHOro U MUTOXOHOPUANBHOrO reHOMOB.

45. CtpoeHne pnbocom.

46. AKTBaUMS, PEKOrHMULNS aMUHOKUCAOT N CUHTE3 ammnHoaumn-TPHK.

47. BaanMmogmencTeme KoaoHa 1 aHTUKOAOHaA.

48. ToCTTPaAHCNALUNOHHBIA NPOLECCUHT 1 CNNaiCMHI 6ENKOB: WanepoHVHbI U WanepoHbI.
49. Herpanaums 6enkoB. YOMKBUTUH.

50. Perynauusi cuHtesa benka.

51. 3apaum cenekuMoHHo paboTbl C MUKPOOPraHn3MamMm 1 NyTn NX pPeLIeHNs.

52. MeToAbl NOBbIWEHNS NPOAYKTUBHOCTU NMPOMbILLIEHHbBIX WTAMMOB MUKPOOPraHN3MOB.
53. lNpouecc TpaHcdopmaunm KneTok.

54. KoHbloraums y 6aktepuii.

55. BO3MOXHOCTM rMony4eHns npoTonnacTtoB y MUKPOMMLIETOB.

56. CTpyKTypa 9HLOreHHOro cMmMbrnosa pacTeHnin  MUKPOOPTraHN3MOB.

57. BO3MOXHOCTM KYyNbTUBUPOBAHWS MPOTONNACTOB.

58. lNonyyeHne nunocom.

59. Vicnonb3oBaHne nMnocom B npoueccax B3auMoOenCTBMS KNETOK N CTPYKTYP.

60. CTpyKTypa NeKTUHOB.

61. BroxnmMnsa nekTNHOB.

62. Knaccudmkaums neKTMHOB.

63. OCHOBHOI nokasaresib B XapakTepucTnke NeKTNHOB.

64. PN3NKO-XMMNYECKME CBONCTBA OCHOBHbIX TEKTUHOB MUKPOOPraHN3MOB.

65. CBA3b NPOLECCOB CUHTE3A IEKTMHOB N POCTa MUKPOOPraHW3MOB.

66. OK30reHHble U 3HOOrEHHbIE NEKTUHbI MUKPOOPTraHU3MOB.

67. OYHKLMN NEKTUNHOB.

68. CBS3b NIEKTUHOB C (DEPMEHTATMBHON aKTUBHOCTbIO.

69. [NpnuMeHeHne NeKTNHOB B MeauLUMHE.

70. Ncnonb3oBaHme NeKTUHOB B Pa3NYHbIX OTPACNSAX NPOMbIWUNEHHOCTU.

71. Bbasosblil anropuT™ peleHnsa nccnenoBaTenbCkoin 3anaqm MetTogamMm CTaTUCTUKK.
72. OnucaTtenbHble CTAaTUCTUKU: MEPbI LLEHTPaNbHON TEHOEHUMW, MEPbl NU3MEHYMBOCTW.
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73. Kputepuin CTblogeHTa 1 yCnoBus ero NpuMeHeHns.

74. NpennoxuTb nccnegoBaTenbeKyo 3agady, KOTOPYO MOXHO pewWwmnTb C MOMOLWbIO t-kpuTepus.
[MpouHTepnpeTupoBaTb NONy4EHHbIN B X04e €€ pelweHns ypoBeHb 3Ha4umoctu p=0.03.

75. ,D,I/ICI'IepCVIOHHbII7I aHann3 n ycnosunsg ero ncrojib3oBaHuA.

76. [Npennoxuntb nccnenosartenbCKyto 3a8ady, KOTOPYHO MOXHO PeLWnTb C NoMoLwbio F-kputepus
®duwepa. NpovHTEepnpeTnpoBaTth NOMy4YEeHHbIN B Xo4e €€ peweHuns yposeHb 3Hadnmoctn p=0.03.

77. NMpobnema MHOXECTBEHHbIX CPaBHEHWI, CNOCObbl 60pPbObI C HEN.

78. CTatucTMYecknin aHann3 HOMUHATUBHbIX (KAYECTBEHHbIX) AaHHbIX B MEOULMHE.
79. Kputepwuin xn-ksagpar, yCnoBus ero Ncronb3oBaHus.

80. To4HbIN KpuTepuin duilepa 1 ero BaXHOCTb Npu NPOBEAEHUN MeANLVHCKUX NCCNenoBaHUNA.
81. Ycnosusa KynbTMBMpOBaHNS onyxonesblx knetok. [ns yero HyxeH CO27?

82. [NoHsATME KOHDNIOEHTHOCTN KNETOK.

83. lNoacyéT KonnyecTsa KNeTok B KyNbType.

84. MeTobl onpeneneHnst XM3HecnocobHOCTN KneTok. PecasypuH.

85. MTT-tect n MTS-TecT.

86. lNokazatenun IC50, 1C20, IC90 n nx npuMeHeHwue.

87. OTanbl NpoBeAeHNS TECTa HA XM3HECNOCOOHOCTb KNeToKk.

88. KoMnbloTepHasi 06paboTka pe3ynbTaTtoB TeCcTa Ha XU3HECNoCOBHOCTb KNeToK.

7.1. OcHOoBHas nuTeparypa:

1. MonekynsipHble OCHOBbI COBPEMEHHOI Buonorny [SnekTpoHHbIA pecypc]: Y4eb. nocobue /
ObiMwmy M.M., Cabnuna O.B. - HoBocmbupck : PULL HITY, 2012. -
http://www.studentlibrary.ru/book/ISBN9785443701141.html

2. CtenaHos, B.M. MonekynsipHas 6uonorus, CTpykTypa n oyHKUNS 6enkoB [ONeKTPOHHBbIN pecypc] :
y4ebHuk / B.M. CtenaHoB. - 9nekTpoH. aaH. - Mockea : MI'Y nmenn M.B.JTomoHocoBa, 2005. - 336 c.
- Pexxum goctyna: https://e.lanbook.com/book/10123

3. UbiraHckuia, P.A. ®unanonorus n natonorus XvWBOTHON KNEeTKN [ONeKTPOoHHbIA pecypc] : y4ebHoe
nocobue / P.A. LibiraHckuid. - 9nekTpoH. aaH. - CaHkT-MeTtepbypr : JlaHb, 2009. - 336 c. - Pexum
noctyna: https://e.lanbook.com/book/431

7.2. lononHuTenbHasa nuteparypa:

1. Ceuwes, [.M. KoH(pokanbHas MMKPOCKONNS U yNbTPaMUKPOCKOMUS XUBOW KNETKN [ONEeKTPOHHbIN
pecypc] : yuebHoe nocobue / .M. CBuwes. - nekTpoH. faH. - Mockea : duamarnmt, 2011. - 120 c. -
Pexwum poctyna: https://e.lanbook.com/book/5292

2. Untonorns ¢ ocHoBaMu natonornm Knetkun [OnekTpoHHbin pecypc] / KO.IM. Bacunbes, B.M. Hyukos,
T.A. TpowwuHa - M. : Boomennut, 2013. - (Y4ebHmKM 1 y4eb. nocobusi ans CTyaeHTOB BbiCL. y4eb.
3aBeneHun) - http://www.studentlibrary.ru/book/ISBN9785912230028.html

3. MonekynspHo-reHeTnyeckme MexaHn3mbl 3BOMIOLIMN OpraHm4yeckoro Mupa. 'eHetnyeckas v
KNneTo4yHas HXeHepus [SnekTpoHHbIn pecypc] / P.B. Ty3osa, H.A. Koeanes - MuHck : Benopyc.
Hayka, 2010. - http://www.studentlibrary.ru/book/ISBN9789850811868.html

7.3. UHTepHeT-pecypcChbl:

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

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

OCHOBbI KyNbTUBUPOBAHNS KNETOK XMBOTHbIX - http://old.kpfu.ru/nilkto/cell/index.html
canTt o xumum - http://www.xumuk.ru/encyklopedia/

9O0P MonekynsipHas 6uonorus, KOY - http:/zilant.kpfu.ru/course/view.php?id=342
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8. MarepuanbHo-TexHU4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune ancumnnmHbl "KnetoyHas u MonekynsipHas buonorus” npennonaraet UCNonb30BaHWe
cnepylouero MatepranbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaLlWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay ANTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOr0 3KpaHa, akyCTUYeCKON CUCTEMDI, a TaKXe UHTepPaKTMBHONM TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTepAelichl
noakntoyerms: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens siBNsieTCs KAYEBbIM
3N1EMEHTOM yrpaBneHns, 06 beaANHSIIOWNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. MNpenoaasatenb MMeET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLUMMW, MPaKTUYeCKue
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 OOCTYMHOW ANSt HUX COOPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMCe C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopus Takxke oCHaleHa WupPOoKOrnonoCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NMLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6nbnnoteyHoi cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNnwWmnx POCCUNCKNX Y4EHbIX, PYKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANMGULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUUKNONENn, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHble Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMaM hefepanbHbIX rOCyAapPCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIENO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCS B HAMYUN B
9NEKTPOHHO-bMbnmoTeyHo cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BkNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N30aTenbCTBa
"laHb" 1 ppyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
Nepruoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "flaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4eOHON nuTtepatype N Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrManbHOMY KONMMYECTBY NPOCUIbHBIX HAnNpasneHnn ¢
cobnogeHneM BCex aBTOPCKUX N CMEXHbIX NPas.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbnnoTeyHol cucteme "KoHcynbTaHT cTyaeHTa" , OCTYN K KOTOPOW NpeaocTaBneH
CTyaeHTaM. OnekTpoHHas bubnnoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenoctasnset
MOMTHOTEKCTOBbIN AOCTYN K COBPEMEHHOI y4eOHOI NMTepaTtype No OCHOBHbIM AMNCLMMINHAM,
N3y4aeMbiM B MEOULNHCKMX By3ax (MpencTasneHbl U3gaHns Kak YACTo MeguUUUHCKOro npodouns, Tak
N NO €CTECTBEHHbIM, TOYHbIM M 06WeCTBEHHbIM HaykaM). OBC npenocTaBnset By3y Hanbonee nonHbie
KOMMNEKTbl HEOBX0AMMO NNTEPATYpPbl B COOTBETCTBUN C TPEOOBAHMSMI rOCYLAPCTBEHHbIX
obpazoBaTeibHbIX CTAHAAPTOB C COONOAEHNEM AaBTOPCKMX M CMEXHbIX NPaB.
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CneuvanuanposaHHas naboparopus ocHaweHa obopynoBaHMeM, HE0OX0AMMbIM AN MPOBELEHNS
nabopaTtopHbIX paboT, MPaKTUYECKNX 3aHATUIN N CAMOCTOATENbHOM paboTbl MO OTAENbHbBIM
OVCUMMIVHAM, a TakXe NpakTVK U Hay4YHO-UCCNenoBaTenbCckoin paboTbl obyyatowmxcs. Jlabopatopus
paccyMTaHa Ha OQHOBPEMEHHYIO paboTy obyyalowmxcs akaaeMmyeckor rpynnesl nnbo noarpynmnol.
3aHATS NPOBOAATCS MOA PYyKOBOACTBOM COTPYAHMKA YHUBEPCUTETA, KOHTPONMMNPYHOLWETO
BbINONHEHNE BUAOB y4ebHOW paboTbl 1 cobntoaeHne npaesun TexHnkn besonacHoctn. KayecTBeHHbI
N KONIMYECTBEHHDIA COCTaB 000PYA0BaHNS 1 pacXOOHbIX MatepuanoB onpenensercs cneumgukon
obpasoBaTesibHbIX MPOrpamm.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnamm @I OC BINO un yyebHbIM nnaHom no
cneunanbHocTtn: 31.05.03 "Cromartonorusa” n cneumannsaumm He NPenyCcMoTPeEHO .
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PervncTpaunoHHbii Homep 8494289419
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A



Mporpamma aucumnnuHbl "KnetoyHas n monekynsipHas 6uonorus”; 31.05.03 Ctomatonorus; ctapwuii npenogaeatenb, K.H. 3uHyposa E.E. ,
JoLeHT, K.H. MloHoea H.3. , npodeccop, a.H. (C.H.c) Kuamosa P.I". , Hay4HbI cOTPyaHWK, K.H. Kosnosa O.C. , noueHT, k.H. Kpasuosa O.A. ,
MNaawWuniA Hay4HbIA cOTPyaHUK, 6/c MuHurynosa J1.®. , Cupaesa 3.10.

ABTOp(bl):
VoHoBa H.3.
Kpasuosa O.A.
Cupaesa 3.10.
3uHyposa E.E.
Kosnosa O.C.
Knamosa P.I".
MwuHurynosa J1.®.
" 201 .

PeueH3eHT(bl):
"orones Opwuin BukToposuny
" 201 __r.
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