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1. LUenn ocBOEHNS AUCLUMINHBI

Kypc 'KneTtouHas n monekynsipHas 6ronorusi' sBnsieTcst HEOTbeMIEMO NMPaKTUYECKON U
TEoOpPeTNYECKOM YaCTbiO KIIMHNYECKOW NOAroTOBKM MONOAOro cneunanucra. B pesynbrare nsydeHus
LAHHOW OMCUMNANHBI Y 0Byyatowmxcs opMmpyeTcst CNOCOOHOCTb 1 FTOTOBHOCTb K MCMONb30BaHUIO
COBPEMEHHbIX MONEKYNSAPHO-BMONOrMYECKNX U KNETOYHbIX METOA0B MPU PeLeHnn
npogoeccnoHanbHbIX 3a4a4, OCYLWEeCTBNEHUIO KOMMIeKca MeponpuaTnin, HanpasneHHbIX Ha
COXpaHeHue 1 yKpernseHne 300poBbs, npeaynpexneHne BO3HUKHOBEHNS U (M) pacnpocTpaHeHus
NHOPEKLIMOHHbBIX 3a60N1eBaHNiA, UX PAHHIO OMArHOCTUKY, a TakKXe HamnpaBleHHbIX Ha yCTpaHeHne

BPELHOro BANSIHNSA (PakTOPOB CPpelbl Ha 300POBbE YENOBEKA.

Llenblo oaHHOro Kypca sIBNsieTcs TE0peTmyeckoe 1 NpakTnyeckoe 03HaKoMIeHe CTyEeHTOB C
COBPEMEHHBIMU MOMNEKYNSIPHO-BMONOrMYECKMMN METOAAMMN UCCNEN0BAHUSA KNIETOUHBIX KYbTYp
MPOKApUOT 1 3yKapuOT.

2. MecTo OUCLMNMMNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

[aHHas yuebHas aucumnnmnHa BkntodeHa B pasaen "b61.6.29 ducumnnmHbl (Mogynn)" OCHOBHOM
obpasosaTtenbHol nporpammbl 30.05.01 MeguumnHckas bBroxmmms n oTHoOCUTCS K 6a30BOiA
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 6 Kypce, 11, 12 cemecTpbl.

OucumnnnHa 'KnetoyHas n MmonekynsipHas bmonorust' sBNsSieTCs COCTaBHOWM YacTbio CoOepXaHns
obwenpodeccroHanbHoOM NOAroTOBKM cneunanucTa no HanpaeneHnto 'MeauunHckas brnoxmmms' n
aBnsietcs obsi3atenbHol ans naydyeHns. OHa siBNsieTCs 04HON N3 OCHOBHbIX U NOMMYECKU
B3aMMOCBSI3aHa C APYrMMN NPodoeccoHanbHbIMU ONCUUMANHAMK, HEOOXOAUMBIMA ONS peann3aunn
npodpeccrnoHanbHbIX PYHKUMIA BbiNyCKHUKA. [1peawecTByOWmMMN AUCUUNIINHAMMK, HA KOTOPbIX
6a3npyeTtcs kypc 'KnetouyHas n monekynsipHas buonorus', senstotcs 'Obwas n HeopraHnyeckas
xumus', '‘OpraHudeckas xumms', 'brnoxnmms’, ‘Lutonorns n rucrtonorns’.

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

LLincpp komnereHumu npwoﬁpgg::nlggl)ﬁg;ﬁaewuuuu
OK-1
(0bLeKkynbTypHbIE CNoCcobHOCTb K abCTPaKTHOMY MbIWAEHWNIO, aHaNN3Yy, CUHTE3Y
KOMreTeHuunn)
OlK-6
(npogpeccuoHanbHble FOTOBHOCTb K BEAEHWNIO MEAULIMHCKON OOKYMEHTaLMM
KOMMeTeHuunn)
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PacwudpoBka

Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
OrK-7 FOTOBHOCTb K MCMNOJIb30BAHNIO OCHOBHbIX (PU3NKO-XUMUYECKUX,
(npodheccunoHanbHble MaTeMaTM4eCcKux 1 NHbIX eCTECTBEHHOHAYYHbIX MOHATUA Y
KOMNeTeHLmm) METOLO0B MNpu peleHnn NpodpeccnoHanbHblX 3a4a4
OrikK-9 CNOCOBHOCTb K OLLEeHKE MOPMPOGYHKLIMOHASBHbIX,
(npodbeccmoHanbHble JoM3MONOrNYeCKMX COCTOSAHNIA 1 NATONOrMYECKNX NPOLLECCOB B
KOMNeTeHLmm) opraHu3Me 4yenoseka o515 pelweHns npodeccnoHanbHbIX 3a4ad

CNOCOBHOCTb M FOTOBHOCTb K OCYLLECTBIEHNIO KOMMIeKca
MEPONPUATWIA, HANPaBNEHHbIX HA COXPaHEHUE 1 YKPenneHme
3[0POBbS N BKNOYaKOWmMX B cebs oopMupoBaHne 300p0BOro

MK-1
(NDOKECCHOHANTbHbIE obpasa XusHu, npeaynpexneHne BO3HNKHOBEHUS U (Unin)
KOMMETEHLN) pacnpocTpaHeHns 3aboneBaHunii, X PaHHIOK ANArHOCTUKY,
BbISIBNEHME NPUYNH N YCNOBUIA X BO3HUKHOBEHMWS U PasBUTUS,
a TakXe HanpasfeHHbIX Ha YCTPaHeHWE BPEOHOM0 BANSHUS Ha
3[10POBbE YeNnoBeka PakTopoB Cpelbl ero 0butaHms
MK-20 FOTOBHOCTb K aHanmay u nybnm4yHoMy npencTaBieHunio
(NMpodheccmoHanbHble MEeOULMHCKOW MHAbopMauum Ha OCHOBE foKa3aTeflbHOM
KOMNeTeHLmm) MeANLNHbI
I-IK'21 6 9}
(NPOECCHOHANbHBIE CMOCOBHOCTb K y4aCTUIO B NPOBEOEHUN HAYYHbIX NCCNELOBAHNIA
KOMMeTeHuunn)
FOTOBHOCTb K cOopy 1 aHannay xanob naumneHTa, 4aHHbIX ero
MK-5 aHaMHe3a, pe3ynbTaToB OCMOTPA, abopaTopHbIX,
(npodheccunoHanbHbie NHCTPYMEHTaNbHbIX, NATONOr0-aHaTOMUYECKNX N UHbIX
KOMNeTeHLMm) NccnenoBaHUn B LENSX pacno3HaBaHUs COCTOSHUS UK

yCTaHOBNEHMS hakTa HanM4msa Unm oTcyTcTeusl 3abonesaHms

B pesynbtate 0CBOEHUS ONCUMMAUHBI CTYAEHT:
1. DONXeH 3HaThb:

- CTPOEHMe 1 BUoXMMmyeckmne acnekTbl YHKLUMOHNPOBAHMS KNETOK, OCHOBHbIE MOHATMS MO
KynbTypaMm KNeTok, 06nact NpuMeHeHUst KynbTyp KNeTok B GUOTEXHONOMUN U MeANLMHE, NMPUHUMUMbI
METOA0B KYNbTUBMPOBAHNS N NCCNEAOBAHNS KNETOK.

- CTPOEHUE, PNIUKO-XUMUYECKNE CBOMCTBA M (PYHKLMMN Pa3NINYHBIX BULOB HYKNENHOBBIX KACMOT,
6enkoB, NOHMMATL B3aMMOCBSI3b MeXy pennukaunenn, penapaumeit, TpaHckpunumein un
TpaHcnsuMein B KneTke y Npo- 1 aykapuorT.

2. DONIXEH yMeTb:
- CaMOCTOATENbHO MNAHNPOBATb M OCYIECTBNSATL 6a30Bble 9KCMEPUMEHTbI C KNETKAMU B KYNbTypeE.

- OCYLLECTBASATb MOWNCK, aHANN3MPOBATb, OLLEHNBATb U MPUMEHSTb NOMyYEHHbIE (DYHAAMEHTaNbHbIE
3HaHWS NPU N3yYeHUN OpYyrux OUCLMMAVH 1 B NPOMPEeCCOoHaNnbHON AesaTenbHOCTH.

3. IONXeH BnafeThb:
- HaBblkaMu acenTnyeckon paboTbl B nabopaTopun KynbTypbl KNETOK, MeTodamMmn KynbTUBUPOBAHUS,
HabnoaeHNs 1 BU3yanuaaumm KneTok.

- IHCbopMaUmen 0 BUOCUMHTE3E HYKNEVMHOBBIX KUCNOT 1 6ENKOB, 0 MEXaHU3Max Perynsumm
9KCMPECCHUN FEHOB 1 B3aUMOCBSA3M XU3HEONpPeaensowmx NpoLeccoB, NPONCXOASWMX B KNETKE Ha
MONEKYNSIPHOM YPOBHE.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- K CaMOCTOATENbHOMY OCBOEHMIO METOLOB VIJJ,eHTVICpVIKaLI,I/II/I, cenapauvn n aHannia
XN3HeneAaTenbHOCTU KITETOK.
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- K MPOBEOEHNIO TPAMOTHOIO CTaTUCTUYECKOro aHanmaa gaHHbIX, NMoOy4eHHbIX B XoOe
MOJ'IeKyJ'IFIpHO-6I/IOﬂOFI/I'-IeCKI/IX N KNEeTOYHbIX 3KCMEPUMEHTOB.

4. CTpyKkTypa U cogepXxaHvue AUCLUNIUHBI MOAYNS
Obwas Tpya0eMKOCTb ANCLIMMNIIMHBI COCTaBNSIET 3a4eTHbIX(ble) eanHuu(bl) 288 yaca(oB).

dopmMa NPOMEXYTOHHOIr0 KOHTPONS ANCUMMINHBI: 3a4€T C OUEeHKoM 3a4eT B 11 cemecTpe; B 12
ceMmecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS OOMnycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (YO0B.);

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

4.1 CTpyKkTypa u coaepxaHue ayauTopHOW paboTbl MO AUcUMNIMHe/ MORYIO
TemaTuueckui NnaH AUCLUNINHBI/MOAYNS

Buabl n yacobl
Paagen ayauTopHOM paborThbl,
NXT O0EeMKOCTb
T e (s saca) T opan
Nexumn MpakTnueckumelllaboparopHble
3aHATUSA pabortbl

1 Tema 1. MonekynsapHas 11 10 0 0 Kgg;gganaﬂ

‘lBrionorusa KkneTku P

Tema 2. lNpasuna

NPUroToBNEHNS

pacTBopoB, bydhepoB u

pacyeT KOHLEHTpauuni. KoHTponbHas
2.|OcobeHHoCTHM 11 0 0 16 paboTta

NPUroToBNEHNS

nuTatenbHbIX cpen ons

KyNbTUBMPOBAHUSA

KNeToK pacTeHuin

Tema 3. Meton NLP:

mMoaundomkaumm mn KoHTponbHas
3.[ucnonb3oBaHue B 11 0 0 24 paboTta

MeONLMNHCKOM

JounarHoctuke

Tema 4. Kneto4yHas KoHTponbHas
4 [pvionorus: 11 12 0 0 pa6ota

‘|byHOaMeHTanbHbIE Y

npuknagHbie acnekTol

Tema 5. MeTtonbl
5 KNeToYHO’ 6|f|onor|/||/| B 11 0 0 o4 Egg;gganaﬂ

COBPEMEHHOM

MeLNUMHCKONW npakTuke
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
MpakTnyeckmelllaboparopHbie
flekuuu 3aHATUA pa601b|

Tema 6. KynbTypbl
6./MMKPOOPraHM3mMoB 1 nx 11 0 0 o4 YCTHbI onpoc

NPUNOXEeHNs B

MeanumHe

Tema 7. KynbTypa
- [KneTok u TKaHemn 11 0 0 20 Kgg;gganaﬂ

‘lpacTeHni. P

MeonumHckmin acnekt

Tema 8. Onyxonesble

KNeTKN MNEKONMUTAOLWMX

Kak moaenb

MeLNLUMHCKNX YCTHbI onpoc
8. nccnenoBaHum. 12 6 0 16

Onpegnenexmne

XMN3HEecnocobHoCTH

KneTok

Tema 9. OcHOBbI o
9.|MeanunHCcKom 12 6 0 16 YCTHbIN Onpoc

cTaTUCTUKN

Tema . NITorosas 3avet
. 11 0 0 0

doopma KOHTpons

3avet C

Tema . 'toroeas g
* |dpopma KoHTpONS 12 0 0 0 OLLeHKOM

Ntoro 34 0 140

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. MonekynsipHas 6uonorus KneTkm

neKkuunoHHoe 3aHsitne (10 4aca(os)):

MpenMeT 1 3ana4n MonekynspHoi uonoruu. LieHTpanbHas norma MonekynsipHo 6uonorun.
Pennukauns OHK. Perynauusa pennukaunn OHK. Mexannambl penapauumn JHK. Cuntes PHK
(TpaHcKpUnLUKMs), UCTOPUS N3YHEHUS MONEKYNSPHbLIX MEXaHM3MOB. [MpMHUMMbLI TPAHCKPUMLINN.
PHK-nonnmepasbl npokapunoT 1 aykapuoT. [NpoueccuHr n cnnancuHr MPHK aykapunot. CuHTes
6enka (TpaHcnsauus), CTOPUS N3YYEHNS MONEKYNISAPHbIX MEXAHN3MOB. [TeHEeTUYEeCKMNA KOA:
0COBEHHOCTM AAEPHOro U MUTOXOHAPMAaNbHOro koga. Pnbocombl. Perynauns cuHtesa 6enka.
Tema 2. NMpaBuna NpUroToBneHUs pacTtBopoB, 6ydoepoB 1 pacueT KOHLeHTpaLi.
Oco6eHHOCTN NPUroTOBNEHUSA NUTaTENbHbIX cpen ANs KybTUBUPOBAHUSA KNETOK pacTeHun
naboparopHas pabora (16 4aca(oB)):

Cnocobbl BblpaxXeHUst KOHLEHTPaLUMM pacTBOPOB. TexHUKa NPUroToBAEHNS PacTBOPOB MOJISIPHOM U
HopMasbHOW KOHUEeHTpaumu. MNMpasmna pa3seneHns Npy NPUroToBleHUN pasbasBneHHbIX PpacTBOPOB
N3 KOHLEHTpUpOoBaHHbIX. MpurotoBneHme ydoepHbix pacTBOPOB 1 onpeaeneHms pH.
Knaccudomkaumnsa nutatenbHbIX CPes 1 aTanbl UX MPUroTOBAEHUS.

Tema 3. Metop, NUP: moancgpukaumm n ncnonb3osaHme B MeANLLIMHCKON ANarHOCTUKe

naboparopHas pabora (24 yaca(oB)):
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MpuHuun metoaa MUP. Ontummusauns ycnosuii MNUP. Mesnosas MNUP. Touchdown TMLP.
MynbtunnekcHas MNUP. 3anaywn, pewaemble ¢ ucnonbdosaHuem metona lMNUP: aHanua
OLHOHYKNEOTUAHbIX MONUMOPMPU3MOB/MyTaLUNA, aHANTU3 3KCNPECCUU FEeHOB, BbIsSIBNIEHNE
BO3OyauTenein MHEKLUMOHHO Npmpoabl (MUKPOOpraHnambl/Bupychl). Moandgukaumm MNLP ons
peLleHns KOHKPETHbIX 3a4a4 B MeanUnHCKon guarHoctuke. lNpumerHeHne metona MNLUP B peanbHoOM
BPEMEHN.

Tema 4. KnetouHast 6uonorusi: oyHoameHTanbHble N NPUKNagHbie acnekThbl
neKkumnoHHoe 3aHsiTne (12 yaca(os)):

BeeLneHune B knetouHyto buonoruto. Npenmer, Lenum, 3agaym n MeTolbl KNeTo4Hon bronorun.
CoBpeMeHHble NPobneMbl 1 NyTW PasBUTUS KNETOYHON Bronorun. MoHSATNE O CTBONOBLIX KNETKaX.
Bnabl cTBONOBLIX KNETOK (9MOpPMOHaNbHas CTBOIOBAs KNetka, CTBOIOBAs KPOBETBOPHASA\
Me3eHxMMHas\ cTpoManbHas\ HeillpanbHas knetka). KnetoyHas Tepanus: obwme noHaTms v
onpegeneHuns. TpaHcgekumnsa n TpaHcayKumns KneTok. TpaHcqeKkUMoHHble areHTbl. [penmywectsa 1
NnepcnekTBbl NPUMEHEHNS TPAHCAULIMPOBAHHbIX KNETOK B MeOULNHE.

Tema 5. MeToabl KNeTo4HON 6MONOrMM B COBPEMEHHON MEeAULMHCKOW NpaKTuKe
naboparopHas pabora (24 yaca(oB)):

Ponb KneToyHbIX KynbTyp B GBMoTEXHONOrMK 1 MeaunumHe. Monynsaums KneTok u kKnoH. KnetouHble
NIVHUW: OrPaHNYeHHbIE 1 NOCTOSHHbIE. OpraHHas kynbtypa. OCO6EeHHOCTW OPraHHON KynbTypbl.
MeTtonbl opraHHom KynbTypbl. MeToabl aHann3a KneTo4HbIX Nonynsaunin, peHotTmna kneTtok (NPA,
nmmyHountoxmmus, MUP, rubpmnansaums in situ). KynbTBnpoBaHue Knetok B TPEXMEPHBIX Fensix.
MeTonbl CBETOBOW, MIOMUHECLIEHTHOW, KOHOOOKANbHOM N 9NEKTPOHHON MUKPOCKOMUN ONS
BU3yanuaaumm ob6pasuoB. [ToTeHuman KNeTo4YHbIX TEXHONOTUA B PEKOHCTPYKLNM TKAHEN 1 OpraHoB.
Tema 6. KynbTypbl MUKPOOPraHu3moB 1 UX NPUIOXEHUs1 B MeguLUHe

naboparopHas pabota (24 yaca(oB)):

KynbTypa Knetok MMKpOOpraHM3mMoB Kak MOLEeNb ANs UCCNenoBaHWii B MeanumHe. MeToabl
nabopaTopHO ANarHOCTMKN MHAPEKLIMOHHBIX 3aboneBaHnii. BakTepuonornyeckuini MeTon aHanmsa
6nomatepuana. OnpeneneHme BUOXUMUYECKOTO N OUINKO-XMMUYECKOTO OENCTBUS PasnnyHbIX
ahpekTopoB. [10303aBMCMMOCTb. ArrMIOTUHNHBI MUKPOOPraHW3MOB Kak BelecTBa Cneumngmnyeckoro
B3aVIMOLENCTBNSA C KNETKaMn apuTPOLIMTOB.

Tema 7. KynbTypa KneTtok u tkaHen pacteHun. Me guumMHCKMNA acnekT

naboparopHas pabora (20 4yaca(oB)):

KynbTBupoBaHue pacTUTenbHbIX KNETOK U TkaHewm in vitro. KannycHble n CyCneH3nOoHHbIe KynbTypbl.
OcobeHHOCTN pocTa 1 MetTabonmnama pacTUTeNbHbIX KNETOK B KynbTypax. [lutaTtenbHble cpenbl Ans
KyNbTUBMPOBAHUS pacTUTENbHbIX KNETOK U TKaHel. [NpnMeHeHne KNneTok pacTeHnin B MeguunHe.
Tema 8. Onyxonesbie KNETKU MIIEKONMUTAOLLLUX KaK MoAernb MeAULMHCKUX nccnenoBaHUm.
OnpepneneHne X1U3HecnocobHOCTU KNeToK

JNeKuMoHHoe 3aHsiTne (6 4yaca(os)):

Ocob6eHHOCTU KYNbTUBUPOBAHUS KNETOK XMBOTHbIX. MeToabl onpeneneHns adhpeKkTMBHOCTHN
OeNCTBMSA npenapara B KnnHun4yeckon goapmakonoruun. Tect IC50: noctaHOBKa aKCnepuMeHTa u
aHanm3 pesynbTaTos.

naboparopHas paborta (16 4aca(oB)):

OnpeneneHne Xn3HecnocobHOCTN OMyXONeBbIX KNETOK Mo BO3AEACTBMEM LMCMNATUHA C
ncnonb3oBaHneM kpacutens pecasypuH. ObpaboTtka gaHHbIx Tecta IC50 B nporpamme GraphPad
Prism.

Tema 9. OcHOBbI MEAULIMHCKON CTaTUCTUKK

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

OCHOBHbIE MOHATUSA, NPUHLMMbI 1 3a4a4M CTAaTUCTUYECKOro nccnenoBaHns. KonnyectseHHbIe U
Ka4eCTBEHHblEe NepeMeHHbIe B MEOUUMHCKON cTaTuctuke. OnucartenbHble CTaTUCTUKK: MePb
LEeHTpanbHOW TEHOEHUUN N U3MEHYMBOCTH.

naboparopHas pabora (16 4yaca(oB)):

T-kputepuin CTblofeHTa 1 ero HenapameTpuyeckuii aHanor. ncnepcnoHHbin aHanna (F-kputepuin
duwepa). AHann3 Ka4eCTBEHHbIX Nokasartenen B MeAULIMHCKON CTaTUCTUKE: KPUTEPUIA Xn-KkBaapar,
TOYHbIN KpuTepuii Puiepa.
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4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Buabl
Paspen Cemect Hepens | camocTosTensHon [TpyA0eMKOCTb ;%%%:L:‘T’:;Ef:g;
AducumnnuHel pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
noaroToBka K
Tema 1. MonekynspHas 11 KgﬂTgoﬁngm 14 KoHTponbHas
‘lbuonorust KneTku T
pabote pacora
Tema 2. lNpasuna
NPUroToBNEHNS
pacTBopoB, Bydepos 1
pacyeT KOHLEHTpaLUNA. noaroToBka K
.|OcobeHHoCcTM 11 KOHTPONbHOW 12 Kgg;gganaﬂ
NPUroTOBNEHNS pabote P
nuTaTenbHbIX cpeq ans
KyNbTVBUPOBAHNS
KNeToK pacTeHui
Tema 3. Metopg lMNUP:
MoamdomKaumm um noaroToska K
.|mcnonb3oBaHue B 11 KOHTPONbHOW 12 Kgg;gganaﬂ
MeaNLNHCKOW paboTte P
ANarHocTmke
Tema 4. KnetoyHas
noaroToBka K
bronorus: 11 K(c))l-J:II'TOOf'I)bH%VI 12 KoHTponbHas
‘IdoyHOaMeHTanbHbIE U 26 OE o paboTa
npuknagHbie acnekTbl P
Tema 5. MeToapl
- noaroToBka K
KNneTo4How buonoruu B 11 K(c))I'-EIlTOOf'I)bH?)VI 12 KoHTponbHas
"lcoBpeMeHHO a6 og o pabota
MEONUNHCKOWN NpakTuke P
Tema 6. KynbTypbl
MUKPOOPraHnamoB 1 ux | noaroToBka K 12 y y
) THbIA on
NPUNOXEHNS B YCTHOMY Onpocy c onpoc
MeaunuunHe
Tema 7. KynbTypa
v noaroToBka K
KNeToK 1 TKaHewn 11 KgﬂTOO;)bH%M 12 KoHTponbHas
‘lpacTenni. a6 02 o pabota
MeguumHckmin acnekT P
Tema 8. Onyxonesble
KNeTKn MNeKonuTaroLwmx
Kak mogenb
MEeONLIMHCKUNX 1o noaroToBka K 14 y y
) o THbIA on
nccnenoBaHui. YCTHOMY Onpocy c onpoc
Onpenenenve
XUN3HECNocobHOCTM
KneTok
Tema 9. OcHosbl
- noaroToBka K .
.|MeaonumHckon 12 nggMo or? oc 14 YCTHbIA onpoc
CTaTUCTUKK y y onpocy
NToro 114

5. O6bpasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
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OcBoeHune ancumnamnHbl 'KnetouHas 1 MonekynsipHasi Guonoruns' ocylecTBnsieTcs Yepes
NCMONb30BaHNe TPAAULMOHHbBIX (Nekuun, nabopaTtopHble 3aHATUS) Y MHHOBALMOHHbIX
obpazoBaTefibHbIX TEXHONOMNIA, aKTUBHbBIX Y MHTEPAKTUBHBIX (OOPM NMPOBEAEHMWS 3aHSATUI: N3NTOXEHNE
NEeKUMOHHOro Matepurana c afneMeHTamu amanora, obcyXaeHus, Ncnonb3oBaHne MynbTUMELNAHbIX
nporpamm. MNpoBoamnTcst 06CyXaeHMe akTyanbHbIX TEM, pa3bop KOHKPETHbIX CUTYaLWIA.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboThbl CTYAEHTOB

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

1. Pennukauus. [lokasarenbCcTso MoMyKOHCEPBATMBHOIO MexaHmama pennukaumn. 2.
OHK-nonnmepasbl npokapuot n aykapuot. 3. LHK-nurasbl. 4. benku, pacnnetatwowmne OBONHYIO
cnupanb: JHK-tononsomepassbl, JHK-xennkasbl, SSB-6enku. 5. OCHOBHbIE MEXaHM3MbI penapaumm
OHK y npo- n aykapwnot. 6. PHK-nonumepasbl npo- 1 aykapunot. 7. OCO6EHHOCTM TpaHCKPUMLMm
9yKapunoT: CTPYKTypa NpoMoTopa, Hykneocomsbl. 8. CTpykTypa npoMoTopa npokapuoT. 9.
OCO06EHHOCTN rEHEeTMYECKOro Koaa SAepPHOro U MUTOXOHAPUaNbHOro reHoma. KogoHbl HMumnaumm
TpaHcnaumm u cTon-kogoHsbl. 10. MNMoHaTre pubocom n ux ctpoerne. 11. AMnHoaumn-TPHK:
0COBOEHHOCTM CTPOEHUS 1 QOYHKLIMN.

Tema 2. NMpaBuna NpuroToBneHUs pacTtBopoB, 6ydoepoB 1 pacueT KOHLeHTpaLi.
Oco6eHHOCTN NPUroTOBNEHUA NUTaTENIbHbIX Cpea ANs KybTUBUPOBAHUSA K€TOK pacTeHUn

KoHTponbHas paboTa , npMepHbie BOMPOCHI:

1. Paccuutaite, kakoe konnyecTso peHnnrnapasunHa consaHokucnoro (C6H5NHNH2-HCI)
HeobxoaMMo B3ATb, Ans TOro 4tobbl npurotoBmTh 250 Mn 0,01M pacTBopa dheHnnrnopasmHa
consiHokucnoro. 2. PaccunTaiite, kakoe KONM4eCcTBO CEPHOBATMCTOKMCIOrNO HaTpms HeobxoaMmMo
B3SATb, A4N151 TOr0 4TO6bI NpUroToBuTb 250 Mn 5M pacteopa conu, nmes B Hanmuum Na2S203-5H20. 3.
Paccuntaiite, kakoe KOnM4ecTBO KOHLEHTPUPOBAHHO ykcycHow kmucnoTel (CH3COOH) Heobxoanmo
B3ATb, O/ TOro 4Tobbl NpurotoBntb 100 Mn 6M pactBopa kucnotel. 4. Paccuntaite, kakoe
KonunyecTBo xnopuaa kobanbta (CoCl2) HeobxoanMo B3Tb, Ons TOro 4Tobbl NPUroToBnTL 500 MA
0,01H pacTBopa conu. 5. Paccuntaiite, kakoe konndectso KMnO4 HeobxoanMo B3sTb, O1sl TOrO
4T06bI NPUroToBUTL 400 MN 0,5H pacTtBopa KMnO4 (cpena wenoyHas). 6. Onpenenvte maccy conei
ons npurotosneHns 200 mn 0,5 M dooccpatHoro bychepa, ecnn ans npurotosneHns 200 mn 0,1 M
goocgoatHoro bygoepa HyxHo cmewartb 7,4 mn 0,2 M Na2HPO4 1 19,0 mn 0,2 M NaH2PO4. (npw
Hanmuum B nabopatopumn NaH2PO4 * 2 H20, Mr = 156). 7. Onpenennte 06beM cnvpTa 1 BoAbl,
HeobxoanMbIx ons npurotosneHns 500 mn 25% p-pa C2H50H n3 96% nabopaTopHoro cnupTa. 8.
Kakoli 06beM BoAbl HAAO NPUANTL K 8 T conun, 4T0ObI NONy4YnNTb 2 %-Hblil pacTBop? 9. OnpenennTb
maccy conu (NaCl) n o6 bem OMCTMNANPOBaHHOM BOAbI, HEObX0ANMbIX ANnst nonydeHms 230 Mn 12%
pacTeopa NoBapeHHOM conun

Tema 3. Metopn NUP: mogucpukaumm n ucnonb3osaHne B Me AULLMHCKOWN AMarHOCTUKe
KoHTponbHas paboTta , npuMepHble BONPOCHI:

1. MpuHumn metoga MNUP. 2. Ontumnsaums ycnosuin MNUP. 3. Mesnosas MNUP. 4. Touchdown TMLP.
5. MynbtunnekcHas MNUP. 6. ®noopodoopsl. 7. MNLP B peansHoM BpeMeHu, npuHUmn metoaa. 8.
OcHoBHble TexHonorun metona real-time MUP, nx ocobeHHocTu. 9. Onpepenexune
SNP/myTaumn/CNV. 10. PacyeT BUpPYCHOI Harpy3ku.

Tema 4. KnetouyHasi 6uonorus: cpyHaameHTanbHble U NpUKAagHble acnekTbl
KoHTponbHas pabota , npuMepHble BOMPOCHI:

1. MNpenMerT, Lenu, 3ajayn n MeToabl KNeTo4Hon bruonorun. 2. KnetouHbli LUK, perynaums. 3.
KneTka kak cuctema 61MononnMMepoB 1 Nx MakpOMONEeKynsipHblX Komnnekcos. 4. CTBonoBas kneTka:
csoncTtea. 5. MexaHn3mbl nogaepXxaHns NOCTOSHCTBA NONYNSALUMM CTBOMOBbIX KNETOK B OpraHname. 6.
Ccpepbl NprMeHeHWs CTBONOBbLIX KNETOK B KIIMHUYECKON NpakTuke. 7. [MprHUMbl KNeTOYHOM
Tepanuu. 8. BbiXrnBaHue n MUrpaLnoHHbIA NOTEHUMAN TPaHCNNAHTUPYEMbIX KNeToK. 9.
[MpenmylecTsa 1 NepcnekTnBbl MPUMEHEHUS TPaHCOULNPOBAHHBIX KNeTok B MeanuuHe. 10.
[MpnMeHeHne NMMAOOKNH-aKTUBNPOBAHHbIX KUNEPOB.
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Tema 5. MeToabl KNeToOYHOW 6MoONOrMn B COBpeMEHHON MeAULIMHCKOW NpaKTuKe
KoHTponbHas pabota , npuMepHble BOMPOCHI:

1. Obwme npuHUMnbl paboTbl B KynbTypanbHoM 6noke. 2. KneToyHble MMHUN: OrpaHUYeHHbIE U
nocTosiHHble. 3. MOHOCNOMHbIE U CYCNEH3MOHHbIE KNETOYHbIE KYNbTypbl. 4. KynbTBMpPOBaHME KNeToK
B TPEXMEPHBIX rensix. 5. Ponb KNeTo4YHbIX KynbTyp B BMoTEXHONOrMM U MeanumHe. 6. KnetoyHast
NHXEHepus: OCHOBHbIE MOHATUSA U onNpeaeneHns, uenu, 3agadun, noaxoabl. 7. TkaHeBast UHXeHepus:
OCHOBHbIE NMOHATUSA U onpedeneHuns, uenu, aagayu, nogxonbl. 8. MonekynsipHble MexaH1U3Mbl
npeobpa3oBaHns KNETOK B TKAHEBbIE aNeMeHTbI. 9. KynbT1BMpPOBaHME KNETOK B TPEXMEPHbIX
matpukcax. 10. Metog 3D-neyaTtu: CywHOCTb, NpenMyLecTsa N HeLoCTaTKW.

Tema 6. KynbTypbl MUKPOOPraHu3moB 1 UX NPUIOXEHUs1 B MeguLUHe
YCTHbIA ONpoC , NPYMEpPHbIE BOMPOCHI:

1. 3apaum cenekumoHHo paboTbl C MUKPOOPraHM3Mamm 1 Nyt ux peweHuns. 2. Metoabl NOBbIWEHUS
NPOOYKTUBHOCTM MPOMbIWEHHbIX WTAMMOB MUKpoopraHuamos. 3. lNpouecc TpaHcdopmaLmm KneTok.
4. KoHbloraums y 6aktepuii. 5. OCHOBHble NOHATUS cdoeponnacTbl U NpoTonnacTbl. 6. MNonyyeHne
NPOTONNACTOB rPaMM-MONOXMUTENbHbIX U FPaMM-0TpULaTeNbHbIX 6akTepuii. 7. Pesepcus
nportonnacTtos. 8. PacnpocTtpaHeHue nekTnHoB B npupoge. 9. OnpeneneHne akTMBHOCTU IEKTUHOB.
10. Kakre nekTuHbl OTHOCAT K naHarrnoTuHuHaM? 11. CBS3b NEKTUHOB C (DePMEHTATVBHOM
aKTUBHOCTbIO.

Tema 7. KynbTypa Knetok u tkaHen pacteHun. MeguumHCKMN acnekT
KoHTponbHas paboTa , npMMepHbie BOMPOCHI:

1. 3HayYeHne n MecTo KynbTypbl TKaHel B GUOTEXHONOrUM pacTeHNiA. 2. TOTUNOTEHTHOCTb
pacTuTenbHON KneTkn. 3. YCNoBns 1 MeToabl KyNnbTUBUPOBAHNS PACTUTENbHbBIX TKaHew in vitro. 4.
CocTtaB nuTaTenbHbIX Cpen 1 ponb UX OTAENbHbBIX KOMMNOHEHTOB: HEOPraHMYEeCKNe N opraHmyeckne
9NEMEHTbI, BUTAMMHbI U Ap.0006aBKn. 5. [OPMOHbI 1 perynatopbl pocTa - He0OX0AUMbIE KOMMOHEHTbI
nuTaTenbHbIX cpeq. 6. Prnanyeckne goakTopbl NPU KyNnbTUBUPOBAHUN PACTEHWIA:
cTepunusaums,temnepartypa u gp. 7. KannycHas kynbTtypa. Ponb KannycHowm TkaHn B MIHTAKTHOM
pacTeHun. Pasbl ee pa3suTus. 8. OCHOBHbIE aTanbl NONYYEHUS KanayCHbIX KynbTyp. 9. MexaHn3amel
kannycoreHesa. 10. dakTopbl, HOyuupyowmne kannycoreHes. 11. Tunbl kannycHbIX KynbTyp. 12.
dun3NONornyecKme XxapakTepucTuk pactTuTenbHbIX KNeTok in vitro. 13. FeHeTuyeckne ocobeHHOCTH
KannycHbIx kneTtok. 14. CycneH3noHHas KynbTypa KNeToK paCTeHWU: OCHOBHbIE XapakKTepUCTUKW,
MEeTObl NONyYEHUS, YCNOBMS KyNbTUBUPOBAHNS, NPEUMYLLECTBA.

Tema 8. Onyxonesbie KNETKM MIIEKONUTaIoLWUX Kak MoaeNlb MeAULMHCKUX UCccnenoBaHuM.
OnpeneneHne XU3Hecnoco6HOCTU KNeToK

YCTHbI onpoc , NpyMepHble BOMPOCHI:

1. Kakvne KOMMOHEHTbI BK/OYaeT NonHas cpena ans KynbTuBMpoBaHus knetok? 2. MNepeyncnutb
yCNnoBu1s KynbTUBUPOBAHNS ONyxonesblx knetok. [nsa yero HyxeH CO27 3. Yto Takoe
KOH(PNIOEHTHOCTb KneTok? 4. Kak onpenenntb KONMYEeCTBO KNETOK B KynbType? 5. Kakune cywecTsyoT
MEeTOLbl ONpeneneHunst Xm3HecnocobHocTn knetok? 6. Yto Takoe pecadypuH? 7. H1o Takoe
MTT-Tect? 8. Kak npaBunbHO noaobpatb KOHLEHTpaummn nceneayemoro Bewectea? 9. Yto BkniovaroT
LOKNNHWYeckme ucnoitaHns npenapara? 10. Kakme npenapaTbl UCMOAb3YIOTCA B XuMMUoTepanum?

Tema 9. OcHOBblI MEAULIMHCKOW CTaTUCTUKMN
YCTHbI 0npoc , NpyMepHble BOMPOCHI:

1. MprBECTM NPUMEpPDLI KONMYECTBEHHbIX N KAYECTBEHHbIX NEPEMEHHbBIX B MEAULIMHCKOM
nccnenosaHun. 2. Cgoopmynmpyiite 6a30BbI aNropuTM PELIEHUS UCCNea0BaTENbCKOM 3a4a4m
CTaTUCTUYECKMM METOLOM. 3. HYeM OTnyatoTCs CTaTcTUYeckme ownbky nepeoro 1 BToporo poaa? 4.
B uém oTnnume cpenHero ot MeamaHbl? Korna cnenyet npeanoyectb BTOPYHO ctatucTuky? 5. Movemy
BaXXHO MPOBEPSITb pacnpeneneHne KoNMYeCcTBEHHON NEPEMEHHON HA HOpManbHOCTL? 6. HTO
NPOV30AAET C LOBEPUTENBHBIM MHTEPBANIOM NSt CPELHEr0, eCNn (NPY NOCTOSSHHOM CTaHAAPTHOM
OTK/TIOHEHMW) B [Ba pa3a yBennyinTb 06bEM Bbibopkn? 7. KakoBbl yCNOBUS NPUMEHEHMS TecTa
CrbtofneHTa? 8. MNpuaoymaite nccnenoBaTenbekyto 3aaady, KOTOPYK MOXHO PELWUTb C NMOMOLLbIO
t-kpuTEPWS, U NPOMHTEPNPETMPYIATE NONYyYEHHbIV ypoBeHb 3Ha4numocTu p=0.03. 9. Kakne
OrpaHnYeHnst XenaTenbHo NPoBePSTb NPU NCMONb30BaHNM ANCNEPCUOHHOro aHannsa? 10.
MpuaymaiTe nccnenoBaTenbekyto 3aaady, KOTOPYK MOXHO PewwunTb ¢ nomoubto F-kputepus
durwepa, N NPONHTEPNPETUPYIATE NONYYEHHbIA YPOBEHb 3Ha4YMMocTmn p=0.03.

Utoroeasa chopma KOHTpoOns
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3ayert (B 12 cemecTpe)
Utorosas ¢popmMa KOHTpons
3ayeT (B 11 cemecTpe)

[MprMepHbIe BONPOCHI K 3a4eTy:

. MpenmeT, uenn, 3agaqn 1 MeTobl KNeTo4YHOM 61Uonorun.

. Victopus passutmsa kneto4Howm buonorun.

. CoBpeMeHHas nHTepnpeTaums KneTo4HOn TeopUn.

. KnetoyHbin umkn, perynauus.

. Kneto4yHble opraHennbl XUBOTHbIX KNETOK.

. Knaccudpmkaums XmnBoTHbIX KNETOK U TKaHEN.

. dundodpepeHumnposka KneTok.

. MeToabl kneTo4Hoi Gronormm.

9. CoBpeMeHHble Npobnembl KNeTo4YHol Bronoruu.

10. MNyTn pa3BMTUS KNETOYHOK Bronormu.

11. KneTka - aneMeHTapHas eanHuua Xnsoro. KnetoyHas Teopus n ee 3HaveHme.
12. KneTka kak cuctemMa 61ononnMMepoB 1 X MakpOMONEKYNSIPHbIX KOMMIEKCOB.
13. KneTka kak egmHas cucrtema conpsaxXeHHbIX OyYHKUMOHAaNbHbIX €OUHWLL.

14. CTBONOBAs KNeTka: CBOMCTBA.

15. MexaHu3Mbl nogaepXxaHus NOCTOAHCTBA NOMyNAUUM CTBOMIOBbIX KNIETOK B OpPraHu3Me.
16. XapaktepucTunka n nokanmsaums pernoHanbHblX CTBOMOBbIX KETOK.

17. MonekynsipHble MeEXaHU3Mbl NoaaepXaHus nponudoepasmm CTBONOBbIX KNETOK.
18. MonekynsipHble MEXaHU3Mbl CAEPXMBAHUSA BCTYMNEHUS CTBONOBbIX KNETOK B
AndpdpepeHLnpoBKy.

19. ToHATME HMWM CTBONOBOM KNETKN. DPYHKLMN HALWKW CTBOSIOBOW KNETKW. [1puMepbl HUW CTBONOBbIX
KNeToK.

20. OMbpuoHanbHas CTBONOBAs KneTka Yenoseka: nofyyeHne, omdepeHLUMpoBKa, MONEKYNSIPHbIE
MexaHM3Mbl perynauum angepeHuMpoBKU.

21. CBoiicTBa aMBPUOHANIbHON CTBONOBOW KNETKN. TPaHCKPUMNLMOHHbIE 0aKTOpbI,
aKcnpeccupyemble aMOPUOHANTbHO CTBOSTIOBOA KNETKOIA.

22. Me3eHx1MMHasi CTBONOBAs KneTka: UCTOYHUKM, CPEHOTUM, HAaNpPaBneHns ANGEEPEHLMPOBKN,
KNUHWYECKNE UCTIbITaHNS.

23. CBolicTBa ME3EHXVMHOW CTBOMIOBOW KNETKW.

24. CoicTBa CTBONOBOM KPOBETBOPHOM KNETKW. JIMHUN anddepeHuUmMpoBKN CTBONOBOM
KPOBETBOPHOW KNETKMW.

25. IncbcpepeHUmnpoBKa CTpOManbHbIX KNETOK KOCTHOrO MO3ra YenoBeka B HelpanbHOM
HanpaBneHuu.

26. PervoHanbHble CTBONOBbIE KNETKW.

27. KnuHnyeckne ncnbiTaHnS: doasbl. KnuHnyeckue nenbitaHns 3M6pI/IOHaJ'IbeIX CTBONOBbIX KJTETOK
(I'IpI/IMepr). KnnHnyeckme ncnbiTaHns ME3EeHXMMHbIX CTBOJIOBbIX KNETOK (I'IpI/IMepr).

28. Cpepbl NpUMEHEHNS CTBONOBLIX KNETOK B KNMHUYECKOW NPaKTUKe.

29. Pennukauns: npuHUUnbl v npasuna y npo- 1 aykapuor.

30. depMeHTbI 1 Benkun penankaumu.

31. Mogenu pennukauuun OHK: no Tuny rnaska, no Tuny Katswerocsa konbua, no tuny [-netnu.
32. PennukoH. PennukaTtusHas sunka. ®@parmeHTtbl Okasaku.

33. 9KCun3noHHas penapaums.

34. PekombrHaunoHHas penapaums.

35. SOS-penapaums.

36. PHK-nonnmepasbl npokapuoT 1 3ykapuoT.

0O NO Ok~ WN =
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37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

75.

CTpykTypa npomMoTopa NpoKapuorT.

NHunumaumnsa n anoHraumsa TpaHCKpUnuumM y aykapuor.

Tuvnbl TEPMUHALNN TPAHCKPUMLIAN.

MocTTpaHckpunumoHHbIn npoueccuHr PHK npokapumor.

MpoueccuHr n cnnancnHr MPHK aykapwor.

CospesaHune TPHK n pPHK aykapwor.

Mogenu cnnancuHra.

CeHeTnyecknin Koa: 0COOEHHOCTU AAEPHOr0 U MUTOXOHAPUANBHOIrO FEHOMOB.
CtpoeHune pnbocom.

AKTVBaUUS, PEKOTHULNSA aMUHOKMCAOT U CUHTE3 aMmmHoaumn-TPHK.
B3avmopencteme KogoHa v aHTUKOLOHa.

MoCTTpaHCASIUMOHHDIA NPOLIECCUHT 1 CRNaiCUHT 6ENKOoB: WanepoHMHbI U WanepoHbl.
Lerpanauns 6enkos. YOUKBUTUH.

Perynsauusi cuHtesa benka.

3anaym cenekumMoHHoM paboTbl C MUKPOOPraHn3Mamu n Nyt Nx peLeHmns.
MeToabl NOBbIWEHNS NPOAYKTUBHOCTU NMPOMbILNEHHBIX WUTAMMOB MUKPOOPraHN3MOB.
MNpouecc TpaHchopmauum KNeTok.

KoHbtorauus y 6aktepuii.

Bo3MoXHOCTV nony4yeHns NpoTonnacToB y MUKPOMULIETOB.

CTpyKkTypa 3HOOreHHOro cuMbrnosa pacTeHUn 1 MUKPOOPraHU3MOB.
B0O3MOXHOCTW KynbTMBMPOBAHNS NPOTOMIACTOB.

[MonyyeHne NMNOCOM.

Ncnonb3oBaHme nMNOCoM B nNpoLeccax B3aMMOAENCTBUS KNETOK U CTPYKTYP.
CTpyKTypa NnekTrnHOB.

Buoxnumng nekTnHoB.

Knaccndpmkaumsa nekTmHoB.

OcHOBHOW nokasaTtesb B xapakTepucTnke NeKTUHOB.

DUN3NKO-XNMNYECKNE CBONCTBA OCHOBHbIX NEKTUHOB MUKPOOPraHN3MOB.

CB#A3b NpoLeccoB CMHTE3a NEKTUHOB 1 POCTa MUKPOOPraHN3MOB.

OK30reHHble 1 9HOOMEeHHbIE NEKTUHbI MUKPOOPraHN3MOB.

DYHKLMN NEKTUHOB.

CBA3b NEKTMHOB C (PEPMEHTATUBHOWN aKTUBHOCTbIO.

MprMeHeHne NeKTUHOB B MEANLIMHE.

cnonb3oBaHme NEKTUHOB B Pa3NNYHbIX OTPACAAX NMPOMbIUNEHHOCTMW.

Bas30Bbili anropuTMm peleHns nccnenoBaTenbCkon 3anaym METOAAMM CTATUCTUKM.
OnucarenbHble CTaTUCTUKN: MEPbI LEHTPANIbHON TEHAEHUUN, MEPbI UBMEHYMBOCTMW.
Kputepuin CTblogeHTa 1 yCnoBust ero NPUMeEHeHus.

MpennoxmTb nccnenoBaTenbCcKyto 3a4ady, KOTOPY MOXHO PELWNTb C MOMOLLbIO t-kpuTepus.
MpOonHTEPNPETMPOBAaTb NOMYYEHHbI B XO4e €€ peleHns ypoBeHb 3HaumMocTm p=0.03.

LMCNepCMOHHBIA aHann3 1 YCNoBMsS ero UCNonb30BaHMsI.

76. MpeanoxmTb nccnegoBaTenbekyto 3anady, KOTOpyo MOXHO pPewwmnTb ¢ nomoulbio F-kputepust
duwepa. MponHTEPNpPETUPOBaTh NOMYYEHHDbIN B X046 €€ peleHnst ypoBeHb 3Ha4YmmocTn p=0.03.

77.
78.
79.

MNMpobnema MHOXECTBEHHbIX CpaBHEHWIA, cnocobbl 60pbbbl C HETA.
CraTtncTmyeckmii aHann3 HOMMHATMBHbIX (Ka4eCTBEHHbIX) AaHHbIX B MEAMLMHE.
Kputepuit xu-kBagpart, yCnoBUsi ero NCNoNb30BaHus.

80. To4HbIN KpI/ITepVII7I CDI/ILI.Iepa n ero BaXHOCTb rnpu nposeneHnn MegnumnHCKnX ncecnenoBaHuim.

81.
82.

Ycnosus KynbTUBMPOBaHMS OMyxoneBbix KNeTok. [ng yero HyxeH CO27
MNoHATME KOHPNIOEHTHOCTM KNETOK.
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83. lNoacyéT KonnyecTsa KNeTok B KyNbType.

84. MeTobl onNpeneneHns Xn3HecnocobHOCTN KneTok. PecasypuH.

85. MTT-tect n MTS-TecT.

86. Nokasatenu 1C50, 1C20, IC90 1 nx npumMeHeHwe.

87. Otanbl NpoBeaeHns Tecta Ha XM3HeCNoCOOHOCTb KNEeTOK.

88. KomnbloTepHas 0bpaboTtka pe3ynbTatoB TECTA Ha XU3HECNOCOOHOCTb KNETOK.

7.1. OcHOBHas nuTeparypa:

1. MonekynsipHble OCHOBbI COBPEMEHHO Bronornm [OnekTpoHHbIn pecypc]: Yueb. nocobue /
Obivwuny .M., Cabnuna O.B. - HoBocnbupck : PULL HIY, 2012. -
http://www.studentlibrary.ru/book/ISBN9785443701141.html

2. CtenaHoB, B.M. MonekynsipHas 6uonorusi, CTpyktypa n oyHKums 6enkoB [OneKTpOoHHbIA pecypc] :
y4yebHuk / B.M. CtenaHoB. - 9nekTpoH. aaH. - Mocksa : MI'Y nmexHn M.B.JTomoHocoBa, 2005. - 336 c.
- Pexxum poctyna: https://e.lanbook.com/book/10123

3. UbiraHckuia, P.A. ®duanonorns u natonornst XMBOTHOWM KNeTkn [ONeKTPOoHHbI pecypc] : yuebHoe
nocobue / P.A. LipiraHckuii. - 9nekTpoH. aaH. - CaHkT-lMeTtepbypr : JlaHb, 2009. - 336 c. - Pexum
noctyna: https://e.lanbook.com/book/431

7.2. lononHutenbHasa nuteparypa:

1. Cuwes, .M. KoHbokanbHas MUKPOCKONUS 1 YNbTPaMUKPOCKOMNUS XMUBOW KNETKN [ONeKTPOHHbIA
pecypc] : y4ebHoe nocobue / .M. CeuweB. - OnekTpoH. aaH. - Mockea : duamatnut, 2011. - 120 c.
Pexwum poctyna: https://e.lanbook.com/book/5292

2. Untonorns ¢ ocHoBamm natonorum knetkun [9nekTpoHHbin pecypc] / HO.IM. Bacunbes, B.M. Hyukos,
T.A. TpowwuHa - M. : Boomennut, 2013. - (Y4ebHMKM 1 yuyeb. nocobus ans CTyaeHTOB BbiCL. y4eb.
3aBeneHun) - http://www.studentlibrary.ru/book/ISBN9785912230028.html

3. MonekynsapHo-reHeTu4eckne MexaHn3mbl 3BOJIOLUM OpraHnyeckoro mupa. [ 'eHetnyeckas v
KNeTo4YHas HxeHepus [OnekTpoHHbIn pecypc] / P.B. Ty3osa, H.A. Koeanes - MuHck : Benopyc.
Hayka, 2010. - http://www.studentlibrary.ru/book/ISBN9789850811868.html

7.3. UHTepHeT-pecypcCbl:

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

Basa 3HaHwuii no 6buonorun Yenoseka - http://humbio.ru/

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

S0P MonekynsipHas 6uonorus, KOY - http:/zilant.kpfu.ru/course/view.php?id=34

8. MarepuanbHo-TexHU4Yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHune ancumnnuHbl "KnetodHas n MonekynspHas buonorus” npennonaraet MCNonb30BaHNE
CnenyloLWero MmaTepuanbHO-TEXHUYECKOro 0becneyeHmns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWmnX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "flaHb" , AOCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAyYHOI, y4ebHOM nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoieHneM BCex aBTOPCKUX M CMEXHbIX Npas.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbnnoTeyHol cucteme "KoHcynbTaHT cTyaeHTa" , LOCTYN K KOTOPOW NpeaocTaBneH
CTyaeHTaM. OnekTpoHHas bubnnoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenoctasnser
MONTHOTEKCTOBbIN AOCTYN K COBPEMEHHON y4ebHOI NMTepaTtype No OCHOBHLIM ANCLUNINHAM,
N3y4aeMbiM B MEOULNHCKMX By3ax (MpencTasneHbl u3gaHns Kak YACTo MeguuUHCKOro npodouns, Tak
M NO €CTECTBEHHbIM, TOYHbIM 1 06WeCTBEHHbIM HaykaM). SBC npenocTaBnset By3y Hanbonee nonHbie
KOMMNEKTbl HEOBX0AMMO NNTEPATYpPbl B COOTBETCTBUN C TPEOOBAHMSAMU rOCYLAPCTBEHHbIX
obpasoBaTeibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPaB.

CneunannanpoBaHHas nabopaTopms ocHaleHa 06opynoBaHMEM, HEOOXOAMMBIM 415 NPOBEAEHUS
nabopatopHbIx paboT, NPaKTUYECKUX 3aHATUIA U CAMOCTOSTENBHON PaboTbl MO OTAENbHBIM
OMCLMNANHAM, a TakXXe NPaKTUK 1 Hay4YHO-UccnenoBarenbckom pabotel obyyatowmxcs. Jlaboparopus

paccunTaHa Ha OOHOBPEMEHHYIO paboTy 0byyatowmxcsa akageMnyeckoin rpynnbl Nnbo noarpynnebl.
3aHATUS NPOBOAATCS NOL PYKOBOACTBOM COTPYAHMKA YHUBEPCUTETA, KOHTPONUPYHOWEro
BbINMONHEHME BUOOB y4ebHO paboTbl 1 cObNoaeHMe NpaBna TEXHUKN 6e3onacHoCT. KayecTBEHHbI

N KONMYECTBEHHbI cocTaB 060pyAOBaHNS U PACXOAHbIX MaTepuanos onpeaensieTcs cneumguKon
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obpazoBaTefibHbIX NPOrpamM.

Mporpamma coctaeneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIO n yyebHbiM nnaHoM no
cneumansbHocTh: 30.05.01 "MeaumunHckas buoxmmmsa” n cneunannsaunm He NPenyCMOTPEHO .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 849422219 5AE
Ctpanunua 15 n3 16. il YHITI
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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.

ABTOpP(bI):
WoHoBa H.O.
Kpasuosa O.A.
Cupaesa 3.10.
3uHyposa E.E.
Kosnosa O.C.
Knamosa P.I".
MwuHurynosa J1.d®.
"t 201 .

PeueH3eHT(bl):
["orones 1O.B.
" 201 r.

KETPOHHBH
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AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 849422219 5AE
il YHH

Ctpanunua 16 n3 16. — o

A



