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Mporpammy oncumnnnuHbl paspaboTan(a)(m) ctapwuini npenoaaeartenb, K.H. 3nHyposa E.E. kadenpa
61oXMMnM, BUOTEXHONOTUN 1 DAPMaKONIOrUKN OTAENeHNe Bronornm n GOTEXHONOrUN |
EEZinurova@kpfu.ru ; noueHT, k.H. MoHoBa H.9. kadpeapa bmoxumum, 6BUOTEXHONOTN 1
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1. LLlenu ocBoeHUs AMCLUUMIUHDI

Kpr 'KnetoyHas u MoneKkynsapHas buonorus' SBNSAETCS HEOTHEMNEMOIA ﬂpaKTMHeCKOVI "
TeOpeTquCKOVI 4acCTbto KNIMHMYECKON NOArOoTOBKW MOIOA0ro crneunanucra. B pe3ynbTare N3y4eHums
OAaHHOW OUCUMNNWHBI Y o6yqarou1|/|xc9 dhopmupyeTtcs CNOCOBHOCTb 1 FTOTOBHOCTb K MCMONb30BaHNIO
COBpPEMEHHDbIX MOJ'IeKyJ'IFIpHO-6I/IOJ'IOFI/I‘-IeCKI/IX N KNeTOoYHbIX METOL0B Npwn peleHnin
npogoeccmnoHasnbHbIX 3aa4y, OCyLWeCcTBNEHUIO KoMnekca MepOFIpVIFITVIVI, HanpaeJIeHHbIX Ha
CoxXpaHeHune n ykpenneHmne 300poBb4, npegynpexgeHne BO3HNKHOBEHUA U (I/IJ'IVI) pacnpocTtpaHeHns
NHOPEKLIMOHHbIX 3a60ﬂeBaHVII7I, X PaHHIOK ONarH0CTuKYy, a TakXe HanpasleHHbIX Ha YyCTpaHeHne
BpeOHOro BNUsSIHUS 0akTOpOoB cpelbl Ha 300P0BbEe YenoBeka.

Llenbto oaHHOro Kypca siBNsieTCs TEOPEeTUHECKOEe M NPaKTUYECKOE 03HAKOM/IEHWE CTYEHTOB C
COBPEMEHHbBIMU MONEKYNSIPHO-B1ONOrMYeCcKMM METOAAMM UCCNENOBAHUS KNIETOYHbBIX KYNbTYP
NpOKapuoT N 3yKapwoT.

2. MecTO AMCUMUNIMHBI B CTPYKTYype OCHOBHOM 06pa3oBatefibHOM NPOrpammbl BbICLLETO
npodpeccnoHanbHoro o6pasoBaHus

LaHHas yyebHas oucumnnnHa BkntodeHa B pasgen "B1.B.0B.4 OucumnnumHbl (Mooynn)" OCHOBHOWA
obpasosaTtenbHol nporpammbl 30.05.01 MeanumnHckas GUOXMMNSt U OTHOCUTCS K OAMCUMMAMHAM NO
Bbibopy. OcBanBaeTcs Ha 5 kypce, 10 cemecTp.

OucumnnunHa 'KnetoyHas n MmonekynsipHasi bmonorust' sBNsieTCcs COCTaBHOWM YacTbio CoOepXaHns
oblwenpodeccroHanbHoM NOAroToBKM cneunannucTa no HanpaeneHuto 'NlievebHoe neno' n siensieTcs
obsizaTenbHol ans naydyeHns. OHa siBNsieTCcsl 04HOM N3 OCHOBHbIX U NOFMYECKUN B3anMOCBS3aHa ¢
LPYrMMy NpodpeccuoHanbHbIMK ANCLUMNIMHAMKU, HE0OX0AMMBIMU ANS peannsaumnm
npodoeccroHanbHbIX PYHKUMIA BbiNyCKHUKA. [pealwecTByOWmMMn AUCUUNINHAMMK, HA KOTOPbIX
6a3upyeTtcs kypc 'KnetodHas n monekynsipHas buonorus', senstotcs 'Obwas 1 HeopraHnyeckas
xumus', '‘OpraHudeckas xummns', 'brnoxnmms’, '‘Liutonorns n rucrtonorns'.

3. KomneteHuuu obyuarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUMIUHDI
/mopyns

B pe3ynbTaTte 0CBOEHUSA OUCLUMINHBI OOPMUPYIOTCA cneaytowme KoMneTeHUunm:

LLincpp komnereHumu npwoﬁpepfact;l:nlgcl“fgg:ﬁe'reuuuu
OK-1
(0blWeKynbTypHbIe CnocobHOCTb K aBCTPaKTHOMY MbIWEHUIO, aHANN3Yy, CUHTE3Y
KOMMeTeHuunn)
OlK-6
(npodheccunoHanbHble rOTOBHOCTb K BEAEHMIO MEOVLINHCKON OOKyMeHTauum
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 NPOMEXYTOYHOro KOHTPONS AMcumnnanHbl: 3a4et B 10 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
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy A0EMKOCTb Tekywue coopmbl
N 'D'"Kn"g"lr;;m""b'/ CemMecTPemectpa (B yacax) KOHTpOnsi
Nek ImI1pal(wwecmeJ1a60paTop|-|b|e
u 3aHATUA paﬁoTbl

1 Tema 1. MonekynsipHas 10 6 0 0 Kgg;gaolanaﬂ

‘lbruonorns kneTkm P

Tema 2. Npasuna

NPUrOTOBNEHUSA

pacTBopoB, bychepoB u

pacyeT KOHLEHTpaumn. KoHTponbHas
2./0OcobeHHocTH 10 0 0 4 paboTta

NPUrOTOBNEHUSA

nuTatenbHbIX cpen ans

KyNbTUBMPOBAHUS

KNeToK pacTeHuin

Tema 3. Meton NMUP:

mMogmdpukaumm n KoHTponbHas
3.[ucnonb3oBaHue B 10 0 0 4 paboTta

MeOULVHCKON

OnarHocTuke

Tema 4. Kneto4yHas KOHTpOnbHas
4, Guonorua: 10 6 0 0 pabota

doyHOaMeHTanbHble U

npUKnagHble acnekThbl

Tema 5. MeToabl
5 KNneTo4How buonorun B 10 0 0 4 Kgg;gganaﬂ

‘|coBpeMeHHoi1 P
MeOVLUNHCKOW npakTunke
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Buabl n yachbl
Pasgen ay,oMTOpHOM paboThbl,
Henens MX TpyA0eMKOCTb Tekyuwime doopmbi
N 'D'"Kn"g:lr;;}:;"b'/ Ce"":"‘:T':’cemecrpa (B yacax) KOHTpoOns
Nexumn MpakTnyeckuelllabopatopHbie
3aHATUA pa601b|

Tema 6. KynbTypbl
6.[MMKPOOPraHM3MoB 1 nx 10 0 0 4 YCTHbIN onpoc

NPUNOXEHNS B

MeaunumHe

Tema 7. Kyanypa KoHTponbHas
- [KneTok 1 TkaHei 10 0 0 4 26074

‘lpacTeHni. P

MeounumnHckmin acnekT

Tema 8. Onyxonesble

KNEeTKN MIEKOMUTAOLWMX

Kak momenb
g [MeANLMHCKIX 10 0 0 4 YCTHbIV onpoc

nccnenoBaHuin.

Onpepenexve

XUN3HECNoCcobHOCTH

KneTok

Tema 9. OcHosbl y

o YcCTHbIN on

9.|MeOouunHckomn 10 0 0 8 c onpoc

CTaTUCTUKN
_ Tema . Itorosas 10 0 0 0 3aver

doopma KOHTpoOns

Ntoro 12 0 32

4.2 CopepxaHvue oUCLUMNMUHbI
Tema 1. MonekynsipHasi 6uonorus KneTkm
NeKuMoHHoe 3aHsitne (6 4yaca(os)):

MpenMeT 1 3aKa4mn MonekynsapHoi buonoruu. LieHTpanbHas norma MonekynsipHoi 6uonoruu.
Pennukauns OHK. Perynauusa pennukauun OHK. Mexannsmbl penapauun JHK. Cuntes PHK
(TpaHcKpunumMs), UCTOPUS N3YHEHUS MONEKYNSPHbLIX MEXAHM3MOB. [pYHUMMbI TPAHCKPUMNLNN.
PHK-nonumepasbl npokapuoT 1 aykapuoT. [NpoueccuHr n cnnancuHr MPHK aykapunot. CuHTes
6enka (TpaHcnsauus), CTOPMS N3YYEHNS MONEKYNSAPHBIX MEXAHN3MOB. [TeHETNYECKMNIA KOA:
0COBEHHOCTM SAEPHOr0 U MUTOXOHAPMaNbHOro kofa. Pnbocombl. Perynauns cuHtesa benka.

Tema 2. MpaBuna npuroToBneHNUs pacTBopoB, 6ycdbepoB 1 pacyeT KOHLLeHTpaL WM.
OCco06eHHOCTV NPUIrOTOBNIEHUS NUTaTENbHbIX cpen AN KYJIbTUBUPOBAHUSA KIIETOK pacTeHumn

naboparopHasi pabora (4 4aca(oB)):

Cnocobbl BbipaXXeHUst KOHLLEHTpaLMM pacTBOPOB. TexHVKa NPUroTOBNEHNSI PACTBOPOB MOMSIPHOW 1
HOPManbHOW KOHUEeHTpauumu. MNpasuna passeneHns Npu NpUroToBieHUn pa3baBneHHbIX PacTBOPOB
N3 KOHUEHTPUPOBaHHBIX. MpurotoBneHme 6ydepHbIx pacTBOPOB 1 onpenenexHns pH.
Knaccudpmkaums nutatenbHbIX Cpea v aTanbl X NPUroToBEHWS.

Tema 3. Metop, NUP: moandgpukaumm u ucnonb3osaHme B MeAULLIMHCKON ANarHOCTUKe
naboparopHas pabora (4 4aca(oB)):

MpuHuun metoaa MUP. Ontummusaums ycnosui MNUP. Meanosas MNUP. Touchdown TMLP.
MynbtunnekcHas MNUP. 3anaywn, pewaemble ¢ ucnonbdosaHuem metona lMNLUP: aHanua
OLHOHYKNEOTUAHbIX MONUMOPMU3MOB/MyTaLUNA, aHANTU3 3KCNPECCUU FEHOB, BbIsSIBIEHNE
BO30yauTene MHEKLNOHHON Npmpoabl (MUKPOOpraHnambl/Bupychl). Moandgukaumm MNLP ons
peLeHns KOHKPETHbIX 3a4a4 B MeanUnHCKon guarHoctuke. lNpumeHeHne metona MNLUP B peanbHoM
BPEMEHN.

Tema 4. KnetouyHas 6uonorus: cpyHaameHTanbHble U NpUKNagHble acnekTbl
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NeKunoHHoe 3aHsitne (6 4yaca(os)):

BeeLneHuve B knetouHyto buonoruto. NpenmeT, uenum, 3afaqn n MeTolbl KNeTo4Ho bronorun.
CoBpeMeHHble NPobneMbl 1 NyTW PasBUTUS KNETOYHON Bronorun. MoHsSTNE O CTBONOBLIX KETKax.
Bnabl cTBONOBLIX KNETOK (9MOpPMOHaNbHas CTBOIOBAs KNeTka, CTBOIOBAs KPOBETBOPHAS\
Me3eHXMMHasi\ cTpoManbHas\ HelipanbHas knetka). KnetoyHas tepanus: obwme NoHATUS 1
onpegeneHuns. TpaHcgekumnsa n TpaHcayKumns KneTok. TpaHCqeKUMOoHHble areHTbl. [penmyectsa 1
NepcnekTVBbl NPUMEHEHNS TPAHCAULMPOBAHHbIX KNETOK B MEOAULNHE.

Tema 5. MeToabl KNneToyHon 6MONOrMM B COBPEMEHHON MEOULUMHCKON NpakTuKe
naboparopHasi pabora (4 4aca(oB)):

Ponb KneToyHbIX KynbTyp B GBMOTEXHONOMMK N MeaunumHe. Monynsaums KneTok u kKnoH. KnetouHble
NVHUW: OFrPaHNYEeHHbIE U NOCTOSHHbIE. OpraHHas kynbtypa. OCOOEHHOCTU OpPraHHOW KynbTypbl.
MeTtonbl opraHHom KynbTypbl. MeToabl aHann3a KneTo4HbIX Nonynsaunin, gpeHotTmna knetok (MPA,
nmmyHouutoxummsg, MNUP, rubpuaunsaums in situ). KynbTMBMpOBaHMe KNETOK B TPEXMEPHBIX reNsXx.
MeTonbl CBETOBOW, MOMUHECLIEHTHOW, KOHJDOKANIbHOW U 31EKTPOHHOM MUKPOCKONUN ANS
BU3yanm3auum obpasuoB. [ToTeHuman KNeTo4HbIX TEXHONOI A B PEKOHCTPYKLNM TKaHE 1 OPraHos.
Tema 6. KynbTypbl MUKPOOPraHu3moB 1 UX NPUIOXEHUS B MeULUHe

naboparopHas pabora (4 4aca(oB)):

KynbTypa Knetok MMKpoOpraHn3mMoB Kak Mofenb Ans uccnenosaHuii B meguumHe. Metobl
nabopaTopHO ANarHOCTMKN MHAPEKLIMOHHBIX 3aboneBaHuii. bakTepuonornyeckuini MetTon aHanmsa
6nomatepuana. OnpeneneHme BUOXUMUNYECKOTO N OUBNKO-XMMUYECKOTO OENCTBUS PasnnyHbIX

ahpekTopoB. [10303aBMCMMOCTb. ArrIOTUHNHBI MUKPOOPraHW3MOB KakK BelecTBa Cneumngnyeckoro
B3aVIMOLENCTBMSA C KNEeTKaMn apuTpoLMTOB.

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

KynbTvBMpOBaHWE pacTUTENbHbIX KNETOK M TKaHew in vitro. KannycHble 1 cycneH3noHHbIe KYNbTypbl.
OcobeHHoCTH pocTa 1 MeTabonnama pacTuTenbHbIX KNeToK B KynbTypax. [TuTaTenbHble cpelbl ons
KYNbTUBUPOBAHUS PaCTUTENbHbIX KNETOK 1 TKaHel. MpruMeHeHne KNeTok pacTeHwin B MeauumHe.

Tema 8. OI'IyXOﬂeBbIe KJ1IeTKM MIeKONUTarLmxX Kak Moaesnb MeguumuHCKUX nccnenosaHun.
Onpe.u.eneHMe XXWU3HecnocobHOCTU KNeTokK

naboparopHas pabora (4 4aca(oB)):

OcobeHHOCTN KYNbTUBUPOBAHUS KNETOK XMBOTHbIX. MeToabl onpeneneHns achpeKkTMBHOCTH
OeNCTBMS npenapara B KnnHn4eckon goapmakonoruun. Tect IC50: noctaHOBKa aKCnepuMeHTa u
aHanma pesynbtaTtoB. OnpeneneHme Xn3HecnocobHOCTM OMyXoneBbiX KNETOK NoA4 BO3LENCTBUEM
umMcnnaTnHa ¢ Ncnonb3oBaHneM kpacutenst pecasypuH. ObpaboTtka aaHHbix Tecta IC50 B
nporpamme GraphPad Prism.

Tema 9. OCHOBbl MEOULIMHCKON CTaTUCTUKU
naboparopHas pabora (8 4aca(oB)):

OCHOBHble MOHATUSA, NPUHLMMbBI U 3a4a4M CTATUCTUYECKOro uccnenosaHns. KonuyecTBeHHbIe 1
Ka4eCTBEHHble NepeMeHHble B MeOULNHCKOM cTaTucTuke. OnucaTtenbHble CTaTUCTUKIN: MEpPbI
LEeHTpanbHOW TeHOEHUNN N N3MEHYMBOCTU. T-kpuTepuin CTbiogeHTa 1 ero HenapameTpuyeckum
aHanor. ucnepcunoHHblin aHanna (F-kputepun duwepa). AHann3 Ka4eCTBEeHHbIX Nokasartenen B
MELVLMHCKOW CTaTUCTMKE: KPUTEPUI XMU-KBAAPAT, TOYHbIA Kputepun duwepa.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITE/IbHOM paboTbl AUCLUMNINHBI (MOLYNSA)

Crpanunua 7 us 16. — o

dopmbl
Hepe- Buabl
N Pasnen Ce- | ns CaMOCTOSITENIbHOM ;ﬂpzﬂ;b 'é‘;';zpc?;’_'
JAucunnnmHol MecTp| ceme paboTbl (8 uacax) |sienbHom
cTpa CTYAEHTOB paboTl
Tema 1. MoarotoBka Kk KOHTPONbHOW paboTe KoHTpong-
1. |MonekynapHas 10 4 Has
6ronorms KneTku pa6ota
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dopmbli
Hepe- Bunbi ]
N Paspen Ce- | na CaMOCTOSITe/IbHON ;‘pz&(:b l‘(:c::nzpcc;gs_l
AducumnnuHel MecTp| ceme pabortbl (B yacax) | sTenbHoi
cTpa CTYyA.EeHTOB pa6oTh
Tewma 2. lNpasuna
NPUroToBNEHNS
pacTBOpOB,
bydbepoB n pacyet
KOHLISHTPALIAV. Moarotoska K KOHTPONbHON paboTe KoHTtpont-
5 OcobeHHoCTH 10 4 |has
" [npurotoeneHus 26073
nuTartenbHbIX P
cpegn ons
KyNbTUBMPOBAHNSA
KNeToK pacTeHuin
Tema 3. MeTtoz
rLIP: MoarotoBka K KOHTPONbHOW paboTe KoHTpong-
3 mMoaundpukaLumnm n 10 4 Has
" [ucnonb3oBaHve B aboTa
MeONLVHCKOW P
ANarHocTmke
Tema 4.
gag;g:;ﬂag KoHTtpony-
4. cbyHOAMEHTabHbIE 10 NOAroToBKa K KOHTPO/bHON paboTe 4 Hzgma
1 NpuknagHbie P
acrnekTbl
Tema 5. MeToapl
Gnonoran & Kormpony-
5. COBPEMEHHO 10 NOAroTOBKa K KOHTPOMbHON paboTe 4 Has
MeOVLIMHCKOW pabota
npakTuke
Tema 6. KynbTypbl
MUKPOOpPraHu3moB YCTHbIV
6. W X NPUNOXEHIS 10 NoAroToBkKa K YCTHOMY onpocy 2 onpoc
B MeguumHe
Tema 7. KynbTypa
KNeToK 1 TKaHen KoHTpong-
7. |pacteHunn. 10 NOAroTOBKa K KOHTPOMbHON paboTe 2 Has
MeamnumnHckuin paboTta
acnekr
Tema 8.
Onyxonesble
KNeTku
MNEKONUTAIOLWNX
Kak mogenb YCTHbIN
8. MEOVLIMHCKUX 10 NoAroToBkKa K YCTHOMY onpocy 2 onpoc
nccnenoBaHumn.
Onpepenexne
XWN3HECnocobHoCTH
KNneTok
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dopmbli
Hene- Buabi
N Paspen Ce- | na CaMOCTOSITe/IbHON ;‘pz&(:b l‘(:c::dzpcc;gs_l
AducumnnuHel MecTp| ceme pabortbl (B yacax) | aTenbHoM
cTpa CTYOEHTOB pa6oTh
Tema 9. OcHosbl YV CTHBI
9. [MeouUMHCKOW 10 NoAroToBKa K YCTHOMY onpocy 2 ONDOC
CTaTUCTUKN P
WNtoro 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. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJIS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

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

1. Pennukauus. [lokazaTenbCTBO NOMYKOHCEPBATMBHOIO MEXaHU3Ma pernnukaumm. 2.
OHK-nonumepasbl npokapuot n aykapuot. 3. HK-nurasbl. 4. benku, pacnnetawowme OBONHYIO
cnupane: JHK-Tonomsomepassbl, IHK-xennkasbl, SSB-6enku. 5. OCHOBHblE MeEXaHW3Mbl penapaumm
OHK'y npo- n aykapuot. 6. PHK-nonumepasbl npo- 1 aykapnoT. 7. OCO6EHHOCTM TpaHCKpUNUUi
9yKapuoT: CTPyKTypa NpoMoTopa, Hykneocomsbl. 8. CTpyKTypa npoMoTopa npokapmor. 9.
Oc0b6eHHOCTN reHeTUYEeCKOro Koa siAepHOro 1 MUTOXOHAPMaNnbHOro reHoma. KoaoHsl HMLmaumm
TpaHcnaumm u cton-koaoHbl. 10. MNMoHaTe pubocom n ux ctpoerHue. 11. AMnHoaumn-TPHK:
0COBEHHOCTM CTPOEHUS 1 GOYHKLIMN.

Tema 2. NMpaBuna NpuroToBneHUs pacTtBopoB, 6ydoepoB 1 pacueT KOHLeHTpaL .
Oco6eHHOCTN NPUroTOBNEHUA NUTaTENIbHbIX cpea ANs KYybTUBUPOBAHUSA KNETOK pacTeHUn

KoHTponbHas pabota , npuMepHble BONPOCHI:

1. Paccuntanite, kakoe konn4ectso peHunrugpasunHa consHokmcnoro (C6HSNHNH2-HCI)
HeobxoaMMo B3ATb, Ans TOro 4tobbl npurotoBmTb 250 Mn 0,01M pacTBopa heHnnrnapasmHa
consiHokucnoro. 2. PaccunTalite, Kakoe KONM4eCcTBO CEPHOBATMCTOKMCIONO HaTpms HeobxoaMmo
B35Tb, AN15 TOrO 4TOObI NpUroToBuTb 250 Mn 5M pacteopa conu, nmes B Hanuuum Na2S203-5H20. 3.
PaccuuTtaiite, kakoe KOnmM4ecTBO KOHLEHTPMPOBaHHO ykcycHow kncnotbl (CH3COOH) Heobxonmmo
B3ATb, AN TOro 4Tobbl NnpurotoButb 100 Mn 6M pactBopa kucnotol. 4. Paccuntaiite, kakoe
KonunyecTBo xnopuaa kobanbta (CoCl2) HeobxoanmMo B3Tb, NS TOro 4Tobbl NPUroToBUTL 500 MA
0,01H pacTBopa conu. 5. PaccunTaiite, kakoe konndectso KMnO4 HeobxoanMo B3sTb, Onsl TOrO
4T06bI NpUrotToBuTb 400 MN 0,5H pactBopa KMnO4 (cpena wenoyHas). 6. Onpenennte Maccy cone
ons npurotosneHns 200 mn 0,5 M gooccpatHoro Bychepa, ecnn ans npurotosneHns 200 mn 0,1 M
goocgoaTHoro bygoepa HyxHo cmewartb 7,4 mn 0,2 M Na2HPO4 n 19,0 mn 0,2 M NaH2PO4. (npw
Hann4inm B nabopatopumn NaH2PO4 * 2 H20, Mr = 156). 7. Onpenennte 06beM cnupTa 1 Boabl,
HeobxoamMbIx ans npurotosneHns 500 mn 25% p-pa C2H50H n3 96% nabopaTopHoro cnupTa. 8.
Kakoli 06beM BoAbl HAAO NPUANTL K 8 T conun, 4ToObl NONy4YNTb 2 %-Hblil pacTBop? 9. OnpenennTb
maccy conu (NaCl) n o6bem oUCTUNNNPOBAHHOR BOAbI, HE0OX0AUMbIX Ans nonydyeHns 230 mn 12%
pacTeopa NoBapeHHOM Cconun

Tema 3. Metop, NUP: moancgpukaumm n ncnonb3osaHme B MeAULLIMHCKON ANarHOCTUKe
KoHTponbHas pabota , npuMepHble BONPOCHI:
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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 10 cemecTpe)

[MprMepHbIe BONPOCHI K 3a4eTy:

. 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.
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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.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 849452919 5AE
Ctpanunua 12 n3 16. il YHITI

S OEALIK G



Mporpamma omcumnnmHel "KnetouHas u MonekynsipHas 6uonorusa”; 30.05.01 MeavunHckas 6GMoxmMust; cTaplumii npenonasatenb, K.H.
3uHyposa E.E. , poueHT, k.H. MloHoBa H.3. , npogpeccop, A.H. (c.H.c.) Kusmoea P.I". , Mnagwuii Hay4Hbi coTpynHuk, 6/c Koanosa O.C.
LoLeHT, K.H. KpaBuosa O.A. , MIaaWwmii HayyHblA coTpyaHuK, 6/c MuHurynosa J1.®. , Cupaesa 3.10.

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. Yuncon, K. MpuHUmnbl u MeTOabl BUOXMMUKN 1 MONEKYNSIPHOM Bronorum [9neKTPOHHbIA pecypc] :
yuyebHoe nocobwue / K. YuncoH, . Yonkep ; non pegn. Jlesawosa A.B., Tuwkosa B.W. ; nep. ¢ aHrn.
Moconoson T.I1., Bosenek-PeweTHsik E.lO. - 9nekTpoH. gaH. - Mocksa : MI3gatenbcteo
'Nabopatopust 3HaHuiA', 2015. - 855 c. - Pexxum poctyna: https://e.lanbook.com/book/66244.

2. Wmnp P., HarnsoHas 6MOTEXHONOrMS 1 reHeTnyeckas uHxeHepu [SnekTpoHHbI pecypc] :
cnpaBoyHoe nocobue / Wmuna P. - OnekTpoH. faH. - Mocksa : Mispatenbcteo 'Nlabopartopust 3HaHWIA'
2015. - 327 c. - Pexum goctyna: https://e.lanbook.com/book/66240.

3. MonekynsipHble OCHOBbI COBPEMEHHOI Bronornm [OnekTpoHHbI pecypc]: Y4eb. nocobue /
ObiMwmy .M., CabnuHa O.B. - HoBocunbupck : PULL HI'Y, 2012. -
http://www.studentlibrary.ru/book/ISBN9785443701141 .html

4. CtenaHoB, B.M. MonekynspHas 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

5. UbiraHckuia, P.A. ®unanonorus n natonorus XXvMBOTHON KNEeTKN [DNeKTPOHHbIA 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 nureparypa:

1. Ceuwes, .M. KoHcbokanbHas MUKPOCKOMUS 1 YNbTPaMUKPOCKOMNUS XMUBOW KNETKN [ONeKTPOHHbI
pecypc] : y4ebHoe nocobue / .M. CeuueB. - OnekTpoH. aaH. - Mockea : duamatnut, 2011. - 120 c.
Pexwum poctyna: https://e.lanbook.com/book/5292

2. Untonorns ¢ ocHoBamun natonornm knetkun [OnekTpoHHbin pecypc] / tO.IM. Bacunbes, B.M. Hyukos,
T.A. TpowwuHa - M. : Boomennut, 2013. - (Y4ebHmKM 1 y4eb. nocobus ans CTyLeHTOB BbiCL. y4eb.
3aBeneHun) - http://www.studentlibrary.ru/book/ISBN9785912230028.html

3. MonekynsapHo-reHeTu4eckne MexaHn3Mmbl 3BOJTIOLUM OpraHnyeckoro mupa. ['eHetunyeckas v
KNeTo4YHas uHxeHepus [OnekTpoHHbIn pecypc] / P.B. Ty3osa, H.A. Koeanes - MuHck : Benopyc.
Hayka, 2010. - http://www.studentlibrary.ru/book/ISBN9789850811868.html

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

basa 3HaHwuiA no buonorun Yenoseka - http://humbio.ru/

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

S0P MonekynsipHas 6uonorug, KOY - http:/zilant.kpfu.ru/course/view.php?id=342

8. MarepumanbHo-TexHU4YeckKoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

OcBoeHune aucunnnuHel "KnetoyHas u MonekynsapHas 6uonorus" npeanonaraeTt NCrnonb3oBaHUe
cnepywouero MmatepmalibHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeauiiHas ayautopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBAHHBIX MHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboin Buaeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELMIAHON ayanuTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 9KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHOW TpMbyHbI NpenoaaBsartens,
BK/IOHAtOLWEN Tay-CKPUH MOHUTOP C AnaroHanblo He MeHee 22 O10MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHOpepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNeM, UHTEPGECHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs KnoyeBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B €OMHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenogasatens. lNpenonasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATMA, Npe3eHTauun, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAO6HON 1 OOCTYNHOW ANS HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCNe C MCNONb30BaAHMEM B NpoLecce 0by4yeHns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeouinHas ayamtopust Takxxe ocHaleHa WMPOKOMOIOCHbIM
LOCTYMOM B CETb MHTEPHET. KoMnbloTEpHOE 060pyn0BaAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT NnponsseneHns KpynHENWnUX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CrneunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHEHW 0bpasoBaTeNbHbIX CTaHAAPTOB M BK/OYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, aBTopedoeparbl, guccepraumm, SHUUKNONEann, CAOBapy U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spemsa 95C ZNANIUM.COM cooTteetcTBYET
BceM TpeboBaHusM penepanbHbIX roCyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToaMYecKas nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "/laHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 9bC Mapnatenbctea "/laHb" BknoYaeT B cebs 9NeKTPOHHblE BEPCUM KHUT N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoanYEeCcKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM 1N FTyMaHUTapHbIM Haykam. ObC
NapatenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOR, y4ebHOM nuTepatype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM N0 MakCUManbHOMY KOIMYECTBY NPOGUIbHBIX HaNpPaBneHWii ¢
cobnoneHneM Bcex aBTOPCKMX U CMEXHbIX Npas.
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Y4yebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUK B
9NEKTPOHHO-bMbnmoTeyHom cnucteme "KoHCynbTaHT cTyaeHTa" , BOCTyn K KOTOPOW NpenocTaBneH
CTyAeHTaM. OnekTpoHHas bnbnuoteyHas cuctema "KoHcynbTaHT CTyaeHTa" npenocTaBnseT
MONHOTEKCTOBbIV [OCTYMN K COBPEMEHHOW Y4eOHO nMTepaType No OCHOBHbIM AUCLMUMANHAM,
N3y4yaeMbiM B MEOMLUMNHCKUX By3ax (NpeactaBfieHbl N3aaHus Kak YucTo MeguumHCKoro npoduns, Tak
N MO eCTECTBEHHbIM, TOYHbIM 1 00LWeCTBEHHbIM HaykaM). OBC npenocTtaBnseT By3y Hambonee nonHble
KOMMNEKTbl HEOOX0ANMOA NUTEpaTypbl B COOTBETCTBMMN C TPEOOBAHMAMM rOCYLAPCTBEHHbIX
obpasoBaTesibHbIX CTaHAAPTOB C COONOAEHMEM aBTOPCKMX U CMEXHbIX NPasB.

CneuvanuaunpoBaHHas naboparopus ocHauweHa obopynoBaHNeM, HEOOX0ANMbIM 4151 TPOBELEHNS
nabopatopHbIx paboT, NPaKTUYECKUX 3aHATUIA U CAMOCTOSITENBbHON PaboTbl MO OTAENbHBIM
LMCLMNANHAM, a TakXe NPaKTUK 1 Hay4YHO-UCCnenoBaTenbckom paboTel obyyatowmxcs. Jlabopatopus
paccunTaHa Ha 0OOHOBPEMEHHYIO paboTy obyyatowmxcsa akageMnyeckoin rpynnbl nnbo noarpynnbl.
3aHATUS NPOBOAATCS MO PYKOBOACTBOM COTPYAHMKA YHUBEPCUTETA, KOHTPONUPYHOWErO
BbINONHEHWE BNAOB y4ebHol paboTbl 1 cobntogeHne npaBun TexHMKK 6e3onacHocTn. KayecTBeHHbI
N KONMMYECTBEHHDI COCTaB 060PyAOBaAHNS U PACXOAHbIX MAaTEPUANoB ONpeaensieTcs CneumguKon
obpazoBaTesibHbIX NPOrpamM.

Mporpamma cocTtasneHa B cootBeTcTeumn ¢ TpeboBaHnsmm GrOC BIMNO 1 y4ebHbIM nnaHoM no
cneumanbHocTh: 30.05.01 "MeamumnHckas buoxmmms” n cneunanusaunm He NPenyCMOTPEHO .
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Mporpamma omcumnnmHel "KnetouHas u MonekynsipHas 6uonorusa”; 30.05.01 MeavunHckas 6GMoxmMust; cTaplumii npenonasatenb, K.H.
3uHyposa E.E. , poueHT, k.H. MloHoBa H.3. , npogpeccop, A.H. (c.H.c.) Kusmoea P.I". , Mnagwuii Hay4Hbi coTpynHuk, 6/c Koanosa O.C.
LoLeHT, K.H. KpaBuosa O.A. , MIaaWwmii HayyHblA 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):
Norones HO.B.
" 201 __ .
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