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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

[NaHHas yuebHas aucumnnmnHa BkntodeHa B pasaen "b61.6.27 OucumnnmHbl (Mogynn)" OCHOBHOM
obpasosaTtenbHoi Nnporpammbl 30.05.02 MeauumnHckas 6uodomanka n 0THOCUTCS K 6a30BON
(obwenpodheccroHanbHoi) YacTn. OcBanBaeTcs Ha 6 Kypce, 11 cemecTp.

OucumnnnHa 'KnetoyHas n MmonekynsipHas bmonorust' sBNsSieTCs COCTaBHOWM YacTbio CoOepXaHns
obwenpodeccrnoHanbHoOM NOAroTOBKM cneunannucTa no HanpaeneHuo '‘MeaunumnHckas bnodguamka' 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 AUCLMMNIIMHBI COCTaBnseT 5 3a4eTHbix(ble) eanHuL(bl) 180 yaca(os).
dopmMa NPOMEXYTOHHOIr0 KOHTPONSA ANCUMNMNINHBI: 9K3aMeH B 11 cemecTpe.

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

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

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

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

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

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl N0 AUcCUMNIMHE/ MOAYIO
TemaTuueckui NNaH AUCLUNINHBI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,
Henens nX TPy AOEMKOCTb Tekywme cpopMbl
cemecTpal (B yacax) KOHTpOnsi
MpakTnueckumelllaboparopHble

3aHATUSA pabortbl

Paspen
N AducuunnuHel/ CemecTp
Moayns

Nekuun

KoHTtponbHas

Tema 1. MonekynspHas 11 10 0 0 pabota

‘[Buonorusa knetkm

Tewma 2. [pasuna
MPUroToBNEeHNs
pacTBopoB, bydhepoB u
pacyeT KOHLEHTpaLMiA. KoHTponbHas
2./|0cobeHHoCTH 11 0 0 10 paboTta
MPUroToBNEeHNs
nuTaTenbHbIX cpea ans
KyNbTUBMPOBAHMSI
KNeToK pacTeHui

Tema 3. Meton NLP:
mMoandomkaumm mn KoHTponbHas
3.[ucnonb3oBaHue B 11 0 0 10 paboTta

MeOuLIMHCKON
OunarHoctuke

Tema 4. Kneto4Has
ovonorug:

4. oyHOaMeHTasnbHbIE U 11 12 0 0

npuknagHbie acnekTol

Tema 5. MeTonbl
KNeTo4yHow buonoruu B
‘lcoBpemeHHon
MeLNUMHCKONW npakTuke

Tema 6. KynbTypbl
MUKPOOPraHn3moB 1 UX YCTHbI onpoc

6. NPUNOXEHNS B B 0 0 10

MeauunHe

KoHTponbHas
paboTta

KoHTtponbHas
11 0 0 10 paboTta
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N .D.uKnL:.)v;lr;m;Hbl/ Cemecrpcemcma (B yacax) KOHTpONSi
Nexkunn MpakTnueckmnellabopatopHblie
3aHATUS pa6otbl
AT TEHEH Korponsias
/ 1 0 0 8 pabota

‘lpacTeHni.
MenonunHckmim acnekT

Tema 8. Onyxonesble
KNeTKN MNeKonuTatoLmx
Kak Momenb
MeOUNLMHCKNX
‘nccnenoBaHunii.
Onpepenexve
XN3HECnocobHoCTH
KNneTok

Tema 9. OcHoBbI
9.\MeanumnHCcKom 11 0 0
CTaTUCTUKMN

Tema . NTorosas
" |dopma KoHTpONA

NTtoro 22 0 68

11 0 0 10 YCTHbI onpoc

10 YCTHbIN onpoc

11 0 0 0 Ok3ameH

4.2 CopepxaHue oUCLUNMUHbBI
Tema 1. MonekynsipHas 6uonorus KneTkm
nekuunoHHoe 3aHsitne (10 4aca(os)):

MpenMeT 1 3aKa4n MonekynspHoi uonoruu. LieHTpanbHas norma MonekynsipHo 6uonoruu.
Pennukauns OHK. Perynauus pennukaunn OHK. Mexannambl penapauun JHK. CuHtes PHK
(TPaHCKpUNUKS), NICTOPUS U3YHEHUS MONEKYNISPHBIX MEXaHU3MOB. [1pMHUMMbI TPAHCKPUNLUK.
PHK-nonnmepasbl npokapunoT 1 aykapmoT. [NpoueccuHr n cnnancuHr MPHK aykapunot. CuHTes
6enka (TpaHcnsauus), CTOPUS N3YYEHNS MONEKYNISIPHBIX MEXAHN3MOB. [TeHEeTUYEeCKMNA KOL:
0COBEHHOCTM AAEPHOro U MUTOXOHAPMAaNbHOro koga. Pnbocombl. Perynauns cuHtesa benka.

Tema 2. NMpaBuna NpuroToBNeHUs pacTtBopoB, 6ydoepoB U pacueT KOHLeHTpaLi.
Oco6eHHOCTM NPUroTOBNEHUA NUTaTENbHbIX cpea ANs KybTUBUPOBAHUSA KNETOK pacTeHUn
naboparopHas pabora (10 yaca(oB)):

Cnocobbl BblpaxkeHWs KOHLEHTPaLUy pacTBOPOB. TexHVKa NPUroToBNEHNS PaCTBOPOB MOJISIPHOW 1
HOPManbHOW KOHUEeHTpaumu. MNpaBnna pa3seneHns Npu NpUroToBneHnn pasbasneHHbIX pacTBOPOB
N3 KOHLEHTPUPOBaHHbIX. MpurotoBneHme 6ydepHbIx pacTBOPOB 1 onpeaeneHus pH.
Knaccndgoukaumsa nutaTenbHbix cpeq v aTanbl UX NPUroTOBNEHUS.

Tema 3. Metop, NUP: moancgpukaumm n ncnonb3osaHme B MeAULLIMHCKON ANarHOCTUKe
naboparopHas pabora (10 4aca(oB)):

MpuHuun metoaa MNUP. Ontnummusauns ycnosuin MNUP. Mesnosas MNUP. Touchdown TMLP.
MynbTunnekcHas MNUP. 3anayu, pewaembie ¢ ncnono3osaHnem metona lNLP: aHanna
OAHOHYKNEOTUOHbIX NONUMOPU3MOB/MYTaLINIA, aHANN3 3KCNPECCUM MeHOB, BbISIBNEHWE
BO3OyauTenen MHPEKLNOHHON Npmpoabl (MUKPOOpraHmambl/Bupychl). Moandgukaumm MNLUP ong
peLlweHns KOHKPETHbIX 3a4a4 B MeanUnHCKon guarHoctuke. lNpumeneHne metona MNLUP B peanbHoM
BPEMEHM.

Tema 4. KnetouHasi 6uonorusi: coyHoameHTanbHble U NPUKNaaHble acnekTbl
JNleKLMoHHoe 3aHsiTue (12 yaca(os)):
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BeeLneHuve B knetoyHyto buonoruto. MNpenmeT, Lenum, 3afgadn n Metolbl KNeTo4Ho bronoruu.
CoBpeMeHHble NPobneMbl 1 NyTW PasBUTUS KNETOYHON Bronorun. MoHsTe O CTBONOBLIX KNeTKax.
Bnabl cTBONOBLIX KNETOK (9MOpMOHanbHas CTBOIOBAs KNetka, CTBOIOBAsi KPOBETBOPHAs\
Me3eHXMMHas\ cTpomarnbHas\ HelipanbHas knetka). KnetoyHas Tepanusi: obwme NoHATUS U
onpeneneHuns. TpaHCcdekums 1 TpaHCaoyKUns KneTok. TpaHcdekunoHHble areHTol. [NpenmMylectea n
NnepcrnekTuBbl NPUMEHEHNS TPAHCHULIMPOBAHHBIX KNETOK B MeQULMHE.

Tema 5. MeTonbl KneTo4Hon 6MONOrUM B COBPEMEHHON MeAULMHCKON NpaKTukKe
naboparopHas pabora (10 yaca(oB)):

Ponb KneToyHbIX KynbTyp B GBMOTEXHONOMrMK 1 MeauumHe. Monynsaums KneTok u knoH. KnetouHble
NIVHUW: OFrPaHNYeHHbIE U NOCTOSIHHbIE. OpraHHas kynbtypa. OCOOEHHOCTU OPraHHOM KynbTypbl.
MeToabl opraHHon KynbTypbl. MeToabl aHanu3a KneTo4YHblX nonynaunin, dpeHotnna knetok (MPA,
nmmyHouutoxumms, MNUP, rubpuansaums in situ). KynbTMBMpOBaHNE KNETOK B TPEXMEPHBIX FENsX.
MeTonbl CBETOBOW, MIOMUHECLIEHTHOW, KOHJDOKANIbHOW U 91EKTPOHHOM MUKPOCKOMNUN NS
BU3yanu3auum obpasuoB. [ToTeHuman KNeTo4HbIX TEXHONOI A B PEKOHCTPYKLNM TKaHE 1 OPraHos.

Tema 6. KynbTypbl MUKPOOPraHU3MOB U UX NPUIOXEHUS B MeaULMHe
naboparopHas pabora (10 4aca(oB)):

KynbTypa Knetok MMKpOOpraHn3mMoB Kak Mofenb Ans uccnenosaHunii B MenmumHe. Metonbl
nabopatopHO AnarHOCTUKN MHAPEKLIMOHHBIX 3abonesaHuii. BakTepuonornyeckuini MetTon aHanmaa
6nomatepuana. OnpeneneHme GUOXUMNYECKOTO N OUBUKO-XMMUYECKOTO OENCTBUS PasnnyHbIX
agopekTopoB. [10303aBUCUMOCTb. ArritOTUHMHBI MUKPOOPraHM3MOB Kak BELWECTBa cneumgpunyeckoro
B3aVMOLENCTBMA C KNeTKaMmn 3puTPOLINTOB.

Tema 7. KynbTypa KneTokK un TKaHen pactreHun. MeamumHckuin acnekr
naboparopHasi pabota (8 4aca(oB)):

KynbTuBnpoBaHmne pactTutenbHbIX KNETOK M TKaHel in vitro. KannycHble 1 CyCneH3nOoHHbIe KyNbTypbl.
OcobeHHoCTN pocTa U MeTabonnama pacTUTENbHbIX KNETOK B KyNbTypax. MNutatenbHble cpelbl Ans
KyNbTMBMPOBAHUS PACTUTENbHBIX KNETOK 1 TKaHe. [puMeHeHne KNeTok pacTeHnin B MeANLMHE.

Tema 8. OnyxoneBble K/IETKM M/IEKONUTAOLLMX KaK MOaenb MeULUHCKUX UccnenoBaHU.
OnpepeneHne XN3HeCNnocobHOCTM KNeTokK

naboparopHas pabora (10 4aca(oB)):

Oco0b€eHHOCTU KyNbTUBUPOBAHNS KNETOK XUBOTHbIX. MeToabl onpeaeneHnst agodoekTMBHOCTH
OeNCcTBMS npenapara B KnuHu4eckon goapmakonoruun. Tect IC50: noctaHOBKa aKCnepuMeHTa u
aHanu3 pesynbTtatoB. OnpeneneHne Xn3HecnocobHOCTN OMyXONeBbIX KNETOK N0 BO3AENCTBMEM
umucnnatuHa ¢ ucnonb3oBaHueM kpacutens pecasypuH. ObpaboTka aaHHbIx Tecta IC50 B
nporpamme GraphPad Prism.

Tema 9. OCHOBbI MEAULLUHCKOW CTaTUCTUKK
naboparopHas paborta (10 yaca(oB)):

OCHOBHble MOHATUSA, NPUHLMMbBI U 3a4a4M CTATUCTUYECKOro uccnenosaHns. KonuyectTBeHHbIe U
Ka4yeCTBEHHble MepeMeHHbIE B MEOULNHCKOM cTaTUcTuke. OnucaTtenbHble CTaTUCTUKKN: MEpPbI
LEeHTpanbHOW TeHOEHUNN 1 N3MEHYMBOCTU. T-kpuTepuin CTblogeHTa 1 ero HenapameTpuy4eckumi
aHanor. ucnepcunoHHbln aHanus (F-kputepuin Puwepa). AHann3 Kka4eCTBEHHbIX Nokasarenen B
MEONLUNHCKOWN CTaTUCTUKE: KPUTEPUIA XN-KBALPAT, TOYHbIA KpuTepun duwepa.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabi
N Paspen Cemect Hepnens | camocTositensHon [TpyA0eMKOCTb ;%%%:L';?:;Ezg;
AducunnnuHel pcemecrpa paboTbl (B yacax) 260TbI
CTY.eHTOB P
noaroToBka K
1 Tema 1. MonekynsapHas 11 KC?II-EILTSOE'I)bH%VI 4 KoHTponbHas
‘lbuonorust KneTku T
paboTte padora
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Buabi
Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB P

Tema 2. [Npasuna

NPUroTOBNEHMNSA

pacTBopoB, 6ydepos un

pacyeT KOHLUEHTpaLuuiA. MOAroToBKa K
.|{OcobeHHOCTM 11 KOHTPOSbHOWA 4 Kgg;?g”bHaﬂ

NPUroTOBNEHMNSA pabote P

nMTaTenbHbIX Cpen ans

KyNnbTUBUPOBAHUS

KNeToK pacTeHun

Tema 3. Metopg lNUP:

Moaudpunkaumm un MOAroToBKa K
.|ncnonb3oBaHve B 11 KOHTPONbHOW 8 K;)g;gganaﬂ

MeOULINHCKOW paboTte P

LVNArHoCTrKe

Tema 4. Kneto4yHas

bronorus: 11 :gﬂiogﬁiﬁ%; 12 KoHTponbHas
‘IdoyHOaMeHTanbHbIE U a6 02 o pabota

npvKnagHble acnekTbl P

Tema 5. MeToapl

y n

KneTo4yHow buonorun B 11 Kgﬂgggi';%; 10 KoHTponbHas
‘lcoBpeMeHHo aboTe pabota

MeOVLIMHCKOW npakTuke P

Tema 6. KynbTypbl

MUKPOOPraHN3mMoB 1 1X NOAroToBKa K .
‘InpunoxeHuns B R YCTHOMY ornpocy 10 YCTHbI onpoc

MeauunHe

Tema 7. KynbTypa

KNeToK 1 TKaHen 11 Egﬂ:ogg:';% I;I( 8 KoHTponbHas
‘lpacTeHuiA. P abota

y pabote

MeanuunHckmin acnekT

Tema 8. Onyxonesble

KNeTKyn MNEKONUTaroLWmx

Kak mogenb

MeONLMHCKNX 11 NOAroToBKa K -
‘lnccnenoBaHui. YCTHOMY onpocy 8 YCTHbI onpoc

Onpepenenve

XUN3HECNOCOBHOCTM

KNeTok

Tema 9. OcHosbl
.|MeanumnHckKom 11 ngf;g;OBoKr? '(()C 8 YCTHbIN onpoc

CTATUCTUKK y y onpocy

Wtoro 72

5. O6bpazoBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hopMbl 06yUYeHUs

OcBoeHune ancumnnmHbl 'KnetouHas 1 MonekynsipHas GMonorns' ocylecTBnsieTcs Yepes
NCMNONb30BaHNE TPAAULMOHHbBIX (Nekuun, nabopaTtopHbie 3aHATUS) U MHHOBALMOHHbIX
obpazoBaTeibHbIX TEXHONOMMIA, aKTUBHbBIX 1 MHTEPAKTUBHBIX (DOPM NMPOBEAEHNS 3aHATUIA: U3NOXEHNE
NEKUMOHHOro Matepurana c afneMeHTamu amanora, obcyXaeHus, Ncnonb3oBaHne MynbTUMELNAHbIX
nporpamm. NpoBoamTcs 06CyXaeHne akTyanbHbIX TEM, pa3bop KOHKPETHbIX CUTYaLWIA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. MonekynsipHasi 6M0NOrMs KNeTku
KoHTponbHas paboTa , NpvMepHbie BONPOCHI:

1. Pennukauus. [lokasaTtenbCcTBO MNOMyKOHCEPBATMBHOIO MexaHmama pennukaumn. 2.
JHK-nonnmepasbl npokapunot n aykapuot. 3. IHK-nurasbl. 4. benkn, pacnnetarwowme BONHYO
cnupanb: JHK-tonomsomepassbl, IHK-xennkasbl, SSB-6enku. 5. OCHOBHbIE MEXaHM3MbI penapaumm
OHK y npo- n aykapwnot. 6. PHK-nonumepasbl npo- 1 aykapunot. 7. OCO6EHHOCTM TpaHCKPUMLMK
3yKapuoT: CTPyKTypa npoMoTopa, Hykneocombl. 8. CTpykTypa npoMoTopa npokapuor. 9.
OC06€eHHOCTN reHeTNYEeCKOro Koaa S4epHOro 1 MUTOXOHAPManbHOro reHoma. KogoHsl nHmumaumm
TpaHcnaumm u cTon-kogoHsbl. 10. MNMoHaTre pubocom n ux ctpoerne. 11. AMnHoaumn-TPHK:
0COBEHHOCTM CTPOEHNS 1 QOYHKLIMN.

Tema 2. NMpaBuna NpUroToBneHUs pacTBoOpoB, 6ydoepoB M pacueT KOHLeHTpaLi.
Oco6eHHOCTN NPUroTOBNIEHUA NUTaTENIbHbIX Cpea ANs Ky/IbTUBUPOBAHUA KII€TOK pacTeHUn

KoHTponbHas pabota , npuMepHble BOMPOCHI:

1. Paccuutarite, kakoe konnyecTso peHnnrnapasunHa consgHokucnoro (C6H5NHNH2-HCI)
Heobxo4oMMO B35iTb, ANst TOro 4Tobbl NpurotoBuTb 250 Mn 0,01M pacTtBopa dheHunrnapasmHa
consiHokucnoro. 2. PaccunTaiite, kakoe KONM4eCcTBO CEPHOBATMCTOKMCIOrO HaTpms HeobXxoaMmMo
B35Tb, A4N151 TOrO 4TO6bI NpUroToBuTb 250 Mn 5M pacteopa conu, nmes B Hanuuum Na2S203-5H20. 3.
Paccuntaiite, kakoe KOnM4ecTBO KOHLEHTPUPOBAHHO ykcycHow kmucnoTel (CH3COOH) Heobxoanmo
B3ATb, AN TOro 4Tobbl NpurotoButb 100 Mn 6M pacteopa kucnotol. 4. Paccuntaite, kakoe
KonnyecTBo xnopuaa kobanbta (CoCl2) Heobxoammo B3siTb, AN1s TOro 4TO6bl NPUroToBuTb 500 MA
0,01H pacTBopa conu. 5. Paccuntaiite, kakoe konndectso KMnO4 HeobxoanMo B3sTb, oSl TOFO
4T06bI NpUroToBuTb 400 MN 0,5H pacTtBopa KMnO4 (cpena weno4yHas). 6. Onpenennte Maccy cone
ons npurotosneHust 200 mn 0,5 M chboccpatHoro bydbepa, ecnu ons npurotosneHus 200 mn 0,1 M
doocgpaTHoro bygoepa HyxHo cmewatb 7,4 mn 0,2 M Na2HPO4 n 19,0 mn 0,2 M NaH2PO4. (npw
Hanmuum B nabopatopumn NaH2PO4 * 2 H20, Mr = 156). 7. Onpenennte 06beM cnvpTa 1 BoAbl,
HeobxoanMbIx ans npurotoBneHns 500 mn 25% p-pa C2H50H n3 96% nabopaTopHoro cnupTa. 8.
Kakoli 06beM BoAbl HAAO NPUANTL K 8 T conun, 4T0Obl MONy4nTb 2 %-Hblil pacTBop? 9. OnpenennTb
maccy conu (NaCl) n o6beM oUCTUANNPOBAHHOWK BOAbI, HE0OX0AUMbIX Anst nonydeHns 230 mn 12%
pacTeopa NoBapeHHOW conm

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

1. MNpuHumn metoga MNMUP. 2. Ontumnzauunsa ycnosun MNUP. 3. MNespnosas MNUP. 4. Touchdown TMLP.
5. MynbtunnekcHas MNUP. 6. ®noopodoopsl. 7. MNMLP B peanbHoM BpeMeHu, npuHUmMn metoga. 8.

OcHoBHble TexHonorun metona real-time MUP, nx ocobeHHocTu. 9. Onpepenexune
SNP/myTtaumnn/CNV. 10. PacyeT BUpPYCHOM Harpy3ku.

Tema 4. KnetouHasi 6uonorus: (pyH,llaMeHTaﬂbele U NnpuknagHbie acnekTbl
KOHTpOJ’IbHaSI pa60Ta , MPUMEpPHbIE BOMPOCHI:

1. MpeamerT, uenn, 3agadn n MetToabl KNeTo4dHon bronormu. 2. KnetouHblin Uukn, perynsiums. 3.
KneTka kak cuctema 61uononmmMepoB 1 nx MakpoMonekynsipHblx kKomrnnekcos. 4. CTBonosas knetka:
csoricTtBa. 5. MexaHn3mbl nogaepXaHus NOCTOSHCTBA NONyNSUUM CTBONOBbLIX KNETOK B OpraHn3me. 6.
Cdpepbl NpMEHEHNS CTBONOBLIX KNETOK B KNMHMYECKOW NpakTuke. 7. MNMpuHUMnbl KNeTO4YHOW
Tepanun. 8. BbixXueBaHue n MUrpaumoHHbIA NOTEHUMAN TPaHCMNaHTUPYEMbIX KNEeTOK. 9.
[MpeumyuwiectBa 1 NepPCNeKTMBbI MPUMEHEHNS TPAHCHIULIMPOBAHHbIX KNETOK B MeanumHe. 10.
[MpuMeHeHne NMMAPOKNH-aKTUBMPOBAHHBIX KUNEPOB.

Tema 5. MeTonbl KNeTo4HON 6MONOrUM B COBPEMEHHON MeAULUMHCKON NpaKkTukKe
KoHTponbHas pabota , npuMepHble BONPOCHI:
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1. Obwme npuHUMnbl paboTbl B KynbTypanbHoM 6noke. 2. KneToyHble MMHUN: OrpaHUYeHHbIE U
nocTosiHHblE. 3. MOHOCNOMHbIE U CYCNEH3MOHHbIE KNETOYHbIE KyNbTypbl. 4. KynbTBMpPOBaHME KNEeToK
B TPEXMEPHBIX rensix. 5. Ponb KNeTouYHbIX KynbTyp B BMOTEXHONOrMM U MeanumHe. 6. KnetoyHast
NHXEHepus: OCHOBHbIE MOHATUSA U ONpeaeneHns, uenu, 3agadun, noaxoabl. 7. TkaHesBast UHXeHepus:
OCHOBHbIE NMOHATUSA U orpeeneHus, uenu, aagayu, nogxonbl. 8. MonekynsipHble MexaH3Mbl
npeobpa3oBaHns KNETOK B TKAHEBbIE dNeMeHTbI. 9. KynbT1BMpPOBaHME KNETOK B TPEXMEPHbIX
matpukcax. 10. Metog 3D-neyaTtu: CywHOCTb, NpenMyLecTsa U HeLOoCTaTKW.

Tema 6. KynbTypbl MUKPOOPraHU3MOB U UX NMPUIOXEHUS B MeaULMHe
YCTHBbI ONpoc , MpUMEpPHbIE BOMPOCHI:

1. 3apaum cenekumoHHo paboTbl C MMKPOOPraHM3Mamm 1 Nyt ux peweHuns. 2. Metoabl NOBbIWEHUS
NPOOYKTUBHOCTW MPOMbIWEHHbIX WTAMMOB MUKpoopraHuamos. 3. lNpouecc TpaHcdopmaLmm KNneTok.
4. KoHbloraums y 6aktepuii. 5. OCHOBHbIe NOHATUS cdoeponnacTbl U NnpoTonnacTbl. 6. MNonyyeHne
NPOTONNACTOB rPaMM-MONOXMUTENbHBIX U FPaMM-oTpULaTenbHbIx bakTepuit. 7. Pesepcus
nportonnacTtos. 8. PacnpocTtpaHeHne nekTnHoB B npupoge. 9. OnpeneneHne akTMBHOCTU IEKTUHOB.
10. Kakre nekTuHbl OTHOCAT K naHarrnoTuHuHaM? 11. CBSA3b NEKTUHOB C (DepPMEHTATVBHOM
aKTUBHOCTbIO.

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

1. 3HayYeHne n MecTo KynbTypbl TKaHel B GUOTEXHONOTUN pacTeHuiA. 2. TOTUNOTEHTHOCTb
pacTuTenbHON KNeTkn. 3. YCNoBns 1 MeToabl KyNnbTUBUPOBAHNS PACTUTENbHbBIX TKaHe in vitro. 4.
CocTtaB nuTaTenbHbIX Cpen 1 pofb UX OTAENbHbIX KOMMNOHEHTOB: HEOPraHMYeCcKne N opraHmyeckne
9NEMEHTbI, BUTAMUHbI U Ap.000aBKW. 5. [OPMOHbI 1 perynatopbl pocTa - He0OX0AUMbIE KOMMOHEHTbI
nuTaTenbHbIX cpeq. 6. Punanydeckne goakTopbl NPU KyNbTUBUPOBAHUN PACTEHWUIA:
cTepunusaums,temnepartypa n ap. 7. KannycHas kynbTtypa. Ponb KannycHow TkaHu B MIHTAKTHOM
pacTeHun. Pasbl ee pa3suTus. 8. OCHOBHbIE aTanbl NONYYEHUS KanayCHbIX KynbTyp. 9. MexaHu3msl
kannycoreHesa. 10. dakTopbl, MHOyuupyowmne kannycoreHes. 11. Tunbl kannycHbIX KynbTyp. 12.
dun3nonornyeckme xapakTepucTuk pactTuTeNnbHbIX KNeTok in vitro. 13. FeHeTuyeckne ocobeHHOCTH
KannycHbIx kneTtok. 14. CycneH3noHHas KynbTypa KneToK paCTeHWU: OCHOBHbIE XapakKTepUCTUKW,
MEeTOObl NONy4YEeHUS, YCNOBMS KyNbTUBUPOBAHNS, NPEUMYLLECTBA.

Tema 8. Onyxonesbie KNETKM MIIEKONUTaIOLWLUX KaK MoaeNlb MeAULIMHCKUX UCCenoBaHuM.
OnpeneneHne XU3Hecnoco6HOCTU KNEeTOK

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

1. Kakvne KOMMOHEHTbI BK/OYaeT nonHas cpena ans KynbTMBMpoBaHus knetok? 2. MNepeyncnutb
yCNnoBMs KynbTUBUPOBAHNS Onyxonesblx knetok. [Ang yero HyxeH CO27 3. Yto Takoe
KOH(PNIOEHTHOCTb KneTok? 4. Kak onpenenntb KONMY4eCcTBO KNETOK B KynbType? 5. Kakune cywecTsyoT
MEeToLbl ONpeneneHunst Xxm3HecnocobHocTn knetok? 6. Yto Takoe pecadypuH? 7. H1o Takoe
MTT-Tect? 8. Kak npaBunbHO nogobpatb KOHLEHTpaummn nceneayemoro sewectea? 9. HYto Bknovarot
LOKNMHWYeckme ucnoitaHns npenapara? 10. Kakme npenapaTtbl UCMNOAb3YIOTCA B XUMMUoTepanum?

Tema 9. OcHOBblI MEAULIUHCKOW CTaTUCTUKMN
YCTHbI onpoc , NpyMepHble BONPOCHI:

1. [pnBecTn npuMepbl KONNMYECTBEHHbBIX N KAYECTBEHHbIX MEPEMEHHbIX B MEANLIMHCKOM
nccnenosaHun. 2. Ccoopmynnpyiite 6a30Bbli anropuTM PeeHnst CCneaoBaTenbCKov 3a4ayum
CTaATUCTMYECKMM METOAOM. 3. HeM oTnnyaroTCcs ctaTucTnyieckmne owmnbky nepBoro 1 BToporo pona? 4.
B 4ém oTnuume cpenHero ot Meamanbl? Korga cnenyet npennoyecTb BTOPYO cTatucTuky? 5. Noyemy
BaXXHO NPOBEPATb pacnpeneneHme Konm4eCcTBEHHON NEPEMEHHO HA HOPManbHOCTL? 6. YTO
NPON3oNIOET C OBEPUTENbHLIM MHTEPBANOM AN CpefHero, ecnu (Npu NOCTOSAHHOM CTaH4APTHOM
OTK/IOHEHWN) B ABa pa3a yBenn4nTb 06bEM Bbibopkn? 7. KakoBbl YCNOBUS NPUMEHEHUS TECTa
CtbiogeHTa? 8. lNpuaymainte nccnenosarenbckyto 3aaady, KOTOPYH MOXHO PELnNTb C NOMOLLbIO
t-kpuTEPMS, N NPOMHTEPNPETUPYIATE NONYYEHHbIA YpoBEHb 3Ha4YMMocTn p=0.03. 9. Kakune
OrpaHUYeHNs XenartenbHO NPOBEPATbL NPU UCMONb30BAHUN AMCNEPCUOHHOr0 aHannaa? 10.
Mpnaoymainte nccnenosatenbckyto 3agady, KOTOPY MOXHO pewmnTb C NoMoLwbio F-kputepus
duwepa, N NPONHTEPNPETUPYNTE NOMYYEHHbIN YPpOoBEHb 3HadnmocTn p=0.03.

Utoroeasa cpopma KOHTpoOns
9k3aMeH (B 11 cemecTpe)
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[MpnMepHbIe BONPOCHI K 9K3aMeHY:

. Mpenmer, uenn, 3apayn 1 MeToabl KNETOYHON Buonoruu.

. VicTopus passutuns kneto4Homn Guonoruu.

. CoBpeMeHHas nHTepnpertauuns Kneto4Hom TEOPUN.

. KneTtoyHbIn uukn, perynaums.

. KnetoyHble opraHennbl XNBOTHbIX KNETOK.

. Knaccmdomkaums XnBoTHbIX KNETOK U TKaHew.

. dndodpepeHumnposka KneTok.

. MeTonbl kneToyHow Gronoruw.

9. CoBpeMeHHble Npobnembl KNeTo4YHol Brionormu.

10. MyTn pa3BuTMsa KNETOYHOW Buonormu.

11. Knetka - anemeHTapHas eguHuua xmeoro. KnetoyHas Teopus n ee 3HavyeHue.
12. KneTka kak cuctema 61ononMmepoB 1 X MakpoMONEKYNSPHbIX KOMMIEKCOB.
13. Knetka kak eguHas cmctema ConpsiXXeHHbIX OyHKLUMOHANbHbIX eOUHULL.

14. CtBONOBas KneTka: CBONCTBA.

15. MexaHun3mbl nogaepXxaHus NoCToOAHCTBA NOMyNSALUUA CTBONOBbIX KNETOK B OpraHvu3me.
16. Xapaktepuctumka 1 nokannsaums pernoHanbHblX CTBOMOBbLIX KNETOK.

17. MonekynsipHble MexaHM3Mbl NOAAEPXaHUA nponudepaLmm CTBONIOBbIX KNETOK.
18. MonekynspHble MexaHn3mbl COAEPXMBAHMSA BCTYNNEHNS CTBOMOBbIX KETOK B
ANdPPEepPEeHLINPOBKY.

19. [NoHATME HNWK CTBONOBOW KNETKU. DPYHKLIMN HULWN CTBONOBOM KNeTKW. [Mpumepbl HAW CTBONOBbIX
KNeTok.

20. OMbpuoHanbHas CTBONOBAs KieTka YenoBeka: nofyvyeHne, omdepeHLMpoBKa, MONEKYNSIPHbIE
MexaHM3Mbl perynauum andgepeHupoBKU.

21. CBoiicTBa aMOPUOHANIBHON CTBONOBOW KNETKN. TPaHCKPUMNLMOHHbIE 0aKTOpbI,
aKcnpeccupyembie SMOPUOHANbHON CTBONIOBOW KNETKOMA.

22. Me3eHx1MMHas CTBONOBAs KneTka: UCTOYHUKM, CDEHOTUM, HANpPaBNeHNs ANGEEPEHLIMPOBKN,
KNUHWYECKUE UCTbITaHNS.

23. CBolicTBa ME3EHXUMHOW CTBOIOBO KNETKM.

24. CBoricTBa CTBOSIOBOM KPOBETBOPHOW KNETKU. JInHN andpdhepeHunpoBKn CTBONOBOM
KPOBETBOPHOW KNETKMW.

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

26. PervoHanbHble CTBONOBbIE KNETKW.

27. KnuHnyeckne ncnbliTaHnS: goasbl. KnuHnyeckue nenbitaHns 3M6pI/IOHaJ'IbeIX CTBONOBbIX KNTETOK
(I'IpVIMepr). KnuHnyeckme ncnbiTaHns ME3EeHXMMHbIX CTBOJSIOBbIX KNETOK (I'IpI/IMepr).

28. Cdpepbl NpUMEHEHNS CTBONOBLIX KNETOK B KNMHUYECKOW NPaKTUKe.
29. Pennukauns: npuHUunbl v npasuna y npo- 1 3ykapuor.

30. PepMeHTbI 1 Benkun penankaumu.

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

33. 9SKCcumn3noHHas penapaums.

34. PekombrHauUMoOHHas penapaumsi.

35. SOS-penapauus.

36. PHK-nonnmepasbl npokapuoT 1 sykapuoT.

37. CTpykTypa npoMoTopa Npokapuor.

38. VIHnumaums v anoHraums TpaHCKpUnunn y aykapuor.

39. Tunbl TepMMHALUN TPAHCKPUNLAN.

40. MNocTTpaHcKpunuuoHHbIi npoueccuHr PHK npokapuor.

0O NO O~ WN =
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41. MNpoueccuHr u cnnaricuHr MPHK aykapwor.

42. CospesaHune TPHK n pPHK aykapwuor.

43. Monenu cnnancuHra.

44. [eHeTNYEeCKUiA Koa: 0CODEHHOCTN SAEPHOMO Y MUTOXOHAPMNANBHOrO reHOMOB.

45. CTpoeHne pnbocom.

46. AKTMBaUnS, PEKOrHULNSA aMUHOKUCIOT 1 CUHTE3 aMuHoauun-TPHK.

47. Baanmopencreme KoaoHa N aHTUKOLoHa.

48. MOCTTPaAHCNALMOHHbIA MPOLECCUHT 1 CNAaiCuHI 6ENKOB: WanepoHUHbI 1 WanepoHbl.
49. Nerpanaums 6enkoB. YOMKBUTUH.

50. Perynauns cnHTesa benka.

51. 3apaum cenekumMoHHoOW paboTbl C MUKPOOPraHn3Mamm u Nyt Nx peLeHmns.

52. MeTofbl NOBbIWEHNS NPOLYKTUBHOCTU NMPOMbILLIEHHbIX WTAMMOB MUKPOOPraHN3MOB.
53. MNpouecc TpaHchopMaLmn KNeTok.

54. KoHbtoraums y 6aktepuia.

55. Bo3aMoxxHOCTI nony4eHnsi NpoTonnacToB y MUKPOMULIETOB.

56. CTpyKTypa 3HLOrEeHHOro cMmMbrosa pacTeHuin  MUKPOOPTraHN3MOB.

57. BO3MOXHOCTN KyNbTUBUPOBAHNS NPOTOMNACTOB.

58. lNony4eHne nunocom.

59. Vicnonb3oBaHre NMNocoM B nNpoueccax B3anMoaenCcTBUS KNETOK U CTPYKTYP.

60. CTpyKTypa neKTUHOB.

61. Brioxumns nekTMHOB.

62. Knaccudmkaumns nekTuHoB.

63. OCHOBHOW nNokasartesnb B XapakTepUCTUKe NEKTUHOB.

64. PU3NKO-XMMUYECKNE CBONCTBA OCHOBHbIX NTEKTUHOB MUKPOOPraHN3MOoB.

65. CBs3b NPOLLECCOB CUHTE3a NIEKTUHOB U POCTa MUKPOOPraHN3MOB.

66. OK30reHHbIe U 3HOOrEHHbIE NEKTUHBI MUKPOOPTraHM3MOB.

67. PYyHKUNN NEKTUHOB.

68. CBS3b NEKTUHOB C (DEPMEHTATMBHOM aKTUBHOCTBIO.

69. NpuMeHeHne NeKTNHOB B MeMLIMHE.

70. Ncnonb3oBaHve NeKTUHOB B Pa3/INYHbIX OTPACNAX NPOMbINEHHOCTW.

71. Ba3oBbIl anropuT™ peleHns nccnenoBaTenbCkon 3agaqm MeTogamMm CTaTucTUKK.
72. OnucaTtenbHble CTaTUCTUKW: MEPbI LLeHTPaNbHON TEHAEHLMW, MePbl NU3MEHYNBOCTN.
73. Kputepuin CTblogeHTa 1 yCnoBuUs ero NpuMeHeHns.

74. [MpennoxunTb nccnenoBaTenbCKyto 3a4ady, KOTOPYHO MOXHO PELNTb C MOMOLbIO t-KpUTepuns.
[MponHTepnpeTMpoBaTb NOMYYEHHbIN B X04€ €€ peleHns ypoBeHb 3Ha4umocTn p=0.03.

75. [lncnepcuoHHbI aHann3 1 yCnoBus ero UCrnosib30BaHUS.

76. MpeanoxmTb nccnegoBaTenbekyto 3a4ady, KOTOpyo MOXHO pPewwmnTb ¢ nomoulbio F-kputepust
duwepa. MponHTEPNpPETUPOBaTL NOMYYEHHDIN B X0A€ €€ pelleHnst ypoBeHb 3Ha4YMmocT p=0.03.

77. Mpobnema MHOXECTBEHHbIX CPaBHEHUIA, CNOCOObI 60PLOLI C HEA.

78. CTaTnCTMYECKMI aHann3 HOMUHATMBHbIX (Ka4E€CTBEHHbIX) AaHHbIX B MEANLMHE.

79. Kputepwuin xu-ksagpar, yCnoBus ero Ucronb3oBaHns.

80. To4HbIN KpuTEpUin duwepa N ero BaXHOCTb NPY NPOBEAEHNN MEONLNHCKUX NCCNEef0BaHNNA.
81. Ycnosus KynbTUBUPOBaHNS ONyxXoneBbix knetok. [1ns yero HyxeH CO27?

82. NoHATME KOHMOEHTHOCTN KNEeTOK.

83. lNoacyéT KonnyecTsa KNeToK B KyNnbType.

84. MeTobl onpeneneHns Xn3HecnocobHOCTN KneTok. PecasypuH.

85. MTT-tect n MTS-TecT.

86. Nokasatenu 1C50, 1C20, IC90 1 nx npumMeHeHwve.
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87. OTanbl NpoBeAeHNs TecTa Ha XM3HECNOCOOHOCTb KNeToK.
88. KomnbloTepHas 0bpaboTtka pe3ynbTatoB TECTA Ha XU3HECNOCOOHOCTb KNETOK.

7.1. OcHOBHas nuTeparypa:

1. MonekynsipHble OCHOBbI COBPEMEHHOI Bronorum [SneKTpoHHbI pecypc]: Yyeb. nocobue /
ObiMwuy IM.M., CabnuHa O.B. - Hosocubupck : PULL HITY, 2012. -
http://www.studentlibrary.ru/book/ISBN9785443701141.html

2. CtenaHos, B.M. MonekynspHas 6uonorusi, CTpykTypa 1 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 XUBOTHOW KNeTkn [ONeKTPOoHHbI pecypc] : yuebHoe
nocobue / P.A. LibiraHckmia. - 9nekTpoH. aaH. - CaHkT-MeTtepbypr : JlaHb, 2009. - 336 c. - Pexum
noctyna: https://e.lanbook.com/book/431

7.2. lononHutenbHasa nuteparypa:

1. Cuwes, .M. KoHbokanbHas MUKPOCKOMUS 1 YNbTPaMUKPOCKOMNUS XMUBOW KNETKN [ONeKTPOHHbI
pecypc] : yuebHoe nocobue / .M. CBuweB. - nekTpoH. aaH. - Mockea : duamarnmt, 2011. - 120 c. -
Pexwum goctyna: https://e.lanbook.com/book/5292

2. Untonorns ¢ ocHoBamm natonorum Knetkn [OnekTpoHHbln pecypc] / KO.IM. Bacunbes, B.M. Hyukos,
T.A. TpowwuHa - M. : Boomennut, 2013. - (YuebHukm 1 y4eb. nocobusi ons CTyLeHTOB BbiCLW. y4eo.
3aBeneHun) - http://www.studentlibrary.ru/book/ISBN9785912230028.html

3. MonekynsapHo-reHeTn4eckne MexaHn3mbl 3BOJIOLMM OpraHnyeckoro mypa. [ 'eHetunyeckas v
KNeTo4YHas uHxXeHepus [OnekTpoHHbIn pecypc] / P.B. Ty3osa, H.A. Kosanes - MuHck : Benopyc.
Hayka, 2010. - http://www.studentlibrary.ru/book/ISBN9789850811868.html

7.3. UHTepHeT-pecypcCbl:

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

Basa 3HaHwuiA no buonorun 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. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHune ancumnnuHbl "KnetoyHas n MonekynspHas éuonorus” npennonaraet MCNONb30BaHNE
CnenylowWero MmaTepuanbHO-TEXHUYECKOro 06ecneyeHmns:
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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
cneumnansHocTh: 30.05.02 "MeamumHckas buodmaunka" n cneunanisaunm He NPenyCMOTPEHO .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 849422319 5AE
Ctpanunua 15 n3 16. il YHITI
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Mporpamma ovcumnnnmHel "KnetodHas n MonekynsipHas 6uonorusa”; 30.05.02 MeavunHckas 6uodmnanka; cTapwmin npenogasatesb, K.H.
3uHyposa E.E. , poueHT, k.H. MloHoBa H.3. , npogpeccop, A.H. (c.H.c.) Kusmoea P.I". , Mnagwwnii 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):

lNorones 1O.B.

Morones Opwuin BukToposuy
S 201 __r.

KETPOHHBH
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