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B TOM 4HCIie ¢ ucnonb3oBanueM MAOQO nek. 2/ mpak. 4 / na6. 0 gac
BCET0 YacOB ayJIMTOPHOM Harpy3ku 64 gaca
camocTosiTensHas pabota 44 yacos
pedepaTuBHBIC PaOOTHI HE MPETYCMOTPEHBI
KOHTPOJIbHBIE pa0OTHI HE MIPETYCMOTPEHBI
3a4eThl / ceMecTp

PaGouass mporpamMmma cocTaBieHa B COOTBETCTBHM ¢ TpeOoBaHMsIMHU  (eaepaTbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICHIETO0 00pa30BaHUS MO CHEIHATLHOCTH
33.05.01 dapmanus (ypoBEeHb CIIEIMAUTETa), YTBEPKICHHOTO NpHKa3oM MuUHHCTEPCTBA
oOpa3zoBanus u Hayku PO ot 11.08.2016 Ne 1037.

Pabouas mporpamma IHUCIUIUIMHBI OOCYXJE€HAa Ha 3acellaHUM JenapTramMeHTta (GapManuu |
(dhapmMakoJIoTHu.
[Iporokon Ne 1 ot «01» centsabpst 2016 T.

JupexTop nenapramenta Gpapmanuu U GapMaKoJoruu: 1.M.H., mpopeccop M.IO. XotumueHko
CocraButenb: K.0.H, JOIEHT nenaptamenTa dhapmaiuu 1 papmakosorun E.B. XoxaeHko.



|. PaGouyas yueOHasi mporpaMMa nepecMOTpeHa Ha 3aceJaHHH IeNapTAMEeHTAa:
[IpoTokon oT « » 201_r. Ne

JupekTop nemaprameHTa XotumyeHko M.IO.
(moamuck)

I1. Pabouasi yueOHasi mporpaMma nepecMOTpPeHA HA 3aCeJaHUM AeNapTaMeHTa:

[IpoTokoma oT « » 201_r. Ne

JupekTop nenmaprameHTa XotumyeHko M.IO.

(moamucek)



AHHOTANIUA

HMucuunnvHa “ I'eHOMHas MeauIMHA ~ MpeAHa3HAYeHA i CTYACHTOB,
oOydaromuxcst 1o oOpazoBatenbHOil  mporpamme 33.05.01  «Dapmarusi».
JucuunnuHa peanusyercs Ha 4 Kypce, / ceMecTpe, BXOJAUT B BapUATUBHYIO YacCTh
JUCHUIUIMHOM 10 BbIOOpY. OOIIas TpyIOEMKOCTh OCBOEHUS JUCHUIUIMHBI
cocTaBisieT 3 3aueTHbIX eauHui, 108 dacoB. Y4eOHBIM IJIAHOM MPEAYCMOTPEHBI
16 ygacoB nekumii, mpakTU4eckue 3aHATUA (48 daca), U camocTosTeNnbHas padoTa
ctynenta (44 ygac).

[Ipu pa3paboTke padoueil mporpaMMbl yueOHOM JUCIUILIMHBI UCIIOJIb30BaH
denepaibHBIM  TOCYJAPCTBEHHBINM  00pa30BaTENIbHBIM  CTAHJIAPT  BBICIIETO
oOpazoBanust no crenuanbHocTH 33.05.01 «®apmanus» (ypoBeHb MOATOTOBKU
CIICIUAIIUTET).

[Iporpamma kypca onupaetcsi Ha 6a30Bble 3HAHUS, TIOJYYEHHbIE CTY/ICHTAMMU:

OK-1  cnocoOHOCTh K a0CTPaKTHOMY MBIIUICHUIO, aHAJIU3Y, CHHTE3Y

OIIK — 7 TroTOBHOCTb K HCIOJIb30BAHUIO OCHOBHBIX (PU3UKO-XUMHUYECKUX,
MaTE€MaTUYECKUX M MHBIX €CTECTBEHHOHAYYHBIX IIOHATUH M METOJOB IpHU
pelieHuu npodeccuoHaIbHBIX 3a/1a4

Heabio qucuumuivabl “ 'eHOMHas MeUIIMHA ~ SIBJSETCS] OOy4YeHUEe CTYJACHTOB
0a30BbIM MeTOJaM palbOThl C TE€HHO-MH)XXEHEPHBIMU KOHCTPYKLUSMU U
dbopMHpOBaHHE KOMIUIEKCHOTO TMPEACTaBICHUs] 00 HCMOJIb30BAaHUU METOI0B
MOJIEKYJISIPHOM OMOJIOTUH B OMOMEIUIIMHCKUX UCCIIETOBAHUSIX.

3agaun:

e U3yuuTh TEOpeTHUECKHME OCHOBBI METOJIOB MOJEKYISPHOW OHOJIOTHH U
T€HHOM MHYKEHEPHUH

e (OszHakomuTthcs ¢ Mmetonamu [1IIP 1 MoneKkyIsIpHOro KIOHUPOBaHUS

e (3HAKOMUTKCS C METOJIAMU aHAJM3a HYKJICOTUIHBIX MOCIEA0BATENIbHOCTEN

e I3yuuth 06azoBbie METOABI pPabOTHl C KyJIbTYpaMU PpAaKOBBIX KIJIETOK
yeJioBeKa

e lI3yunTh  TEOpPETHYECKHE  OCHOBBI  JEHCTBHUS  MPOTHUBOOITYXOJEBBIX

npernapaToB



B pesynpraTe M3yuyeHUs NaHHOW TUCIHUIUIMHBI y OOyYarommxcsi (pOopMUPYIOTCS

cienyromue npodeccuoHaibHble KOMIIETEHIIUH (37I€MEHThI KOMITETEHIIUH ).

Kox u ¢popmysmposka Jdranbl (pOPMUPOBAHUS KOMIIETEHIIHU
KOMIIeTeHIIHH

Mop(hopyHKIIMOHANIbHBIC, (PU3NOTOTHICCKIE
3HAET COCTOSIHUS ¥ TIATOJIOTHUYECKHE TIPOIIECCOB B

OITK-8 ciocoOHOCTH K OLIEHKE OpraH13MC 9CIOBCKa

MOp (Do yHKIIMOHAIBHBIX, OIIeHHUBaTh MOPGhO(YHKIIMOHATBHBIE,
(U3UOTIOTHYECKUX COCTOSIHUH 1 ymeeT (hM3HOIOTHUYECKUE COCTOSHUS M MATOJIOTUICCKHC
MaTOJIOTUYECKUX TPOIIECCOB B MIPOIIECCHI B OPTaHU3MeE YeJI0BeKa

OpraHu3sMe 4€JIOBCKaA JJId pCIICHUSA

METOJIaMH OIIEHKH MOP(POPYHKIIMOHAIBHBIX,
mpo(heCCHOHAIBHBIX 331a4

(1)I/I3I/IOJIOFI/I‘-ICCKI/IX COCTOSIHUM M TIATOJIOTUIECKUX

BJIa€EeT
MpouecCCOB B OPraHrU3Me YCJIOBCKaA JIs pCHICHUA
npoheCCUOHAIBHBIX 33]1a4
T1K-22 crocoGHOCTD K YUaCTHIO B 3Haer CniocoObI opranu3aiuy HayqYHbIX UCCIIEeOBaHUN
IIPOBEJICHUH HAYYHBIX Ymeer IIPOBOAMTDH HAYyUHBIE UCCIIEIOBAHUS
HCCIeNoOBaHNH Bnageer | metomamu paGoThl Ha HAYYHOM 0OOPYIOBAHUE

Jlist hopMHUpOBaHUS BBINICYKAa3aHHBIX KOMITIETCHIIMIN B paMKaX TUCIUATLTAHBI
«'eHOMHasT MeQUIMHA» MPUMEHSIOTCA  CJIEAYIOIIUE METOAbl aKTUBHOTO/
WHTEPAKTUBHOTO O0YUYCHUS:

JIEKIIMOHHBIE 3aHATHS:

1. Jlexuusi-Bu3yain3anus
2. Jlexuus-Oecena
[IpakTHueckue 3aHATHS:
1. Cemunap-gucnyt
2. CeMuHap-NIPaKTHKYM
3. Pa3BepHyTas 6ecena
4. JlabopaTopHbie pabOThI
|. CTPYKTYPA U COJEP) KAHUE TEOPETUYECKOM YACTHU KYPCA
Tema 1. IlpuHHUNBI MoOJIEKYJAPHOTo KJIoHMpoBaHusi. Ilosumepasnas
nenHas peakunus (4 gac.)
LentpanbHas morma modekyispHoi Ouonoruu. [lonstue rena. Ctpykrypa
FEHOMOB MPOKapUOT U 3yKapuoT. OmnepoHHas CTPYKTypa TE€HOB MPOKAPUOT U
IIpEPBIBUCTAsA CTPYKTypa reHoB 3ykapuor. Marpuunas PHK. Ilonstue nucrpona.

3KCHp€CCI/IH reHoB. IloHsTue aMHJII/I(I)I/IKaIII/II/I B JXMBBIX OpraHM3Max. Pennukanust




JIHK y mpokapuot u sykapuot. AminkoH. [Ipaiimepsr u JIHK nonumepassl. Taq
nonuMmepasa U ee pexomOuHaHTHble ¢opmbl. Mexanusm IILP. Tumer IILP.
ITepBuuHas MOCIIEOBATEIBLHOCTh OUOMOIUMEPOB. DIIEKTPOPOPE3 HYKIEHMHOBBIX
KHCJIOT. @D1yopeceHTHO MEUEHbIE ne30KcunykieoTuaTprudocdaror.
CexBennpoBanue 1o CoHrepy. MexaHuU3Mbl TPAaHCKPHUIILMM Yy IPOKAPUOT M
AyKapuoT. MexaHu3Mbl OOpaTHOW TPAHCKPHUIIMU Yy BHpPYCcOB. Mcmosb3oBaHue
KauecTBeHHOM u kommuecTBeHHOW [IIIP ¢ oOpatHOl TpaHckpumuued B
MOJIEKYJISIPHOM OMOTEXHOJIOTUU.

MexaHu3Mbl TPAHCISIUMU B KIETKaX JYKApPUOT M INPOKApuoT. beckierodyHsle
CUCTEMBI TPAHCISIIMU U UX UCIIOJIb30BAHKUE B MOJIEKYJISIPHON OMOTEXHOJIOTHH.

Tema 2. [IpuHUIMIBI MOJIEKYJISIPHOTO KOHCTPYMPOBAHUS U KJIOHMPOBAHUS
C NIPMMEHEHNEM MMUKPOOPTaHM3MOB U BEKTOPHBIX cucTeM (4 4ac.)

IlonsatTue MopenpbHOTO 00BEKTa. MoaenbHas cuctema. Bupycel: Bupyc
tabayHol Mo3auku, bakrepuodar T4, dar namoaa. Dybakrepun: Escherichia coli,
Bacillus subtili, Mycoplasma genitalium. I'puosr: Saccharomyces cerevisiae,
Schizosaccharomyces pombe.  Pacrenus: Arabidopsis thaliana. Kierounsie
KyJIbTypbl milekonuTtatoumx. llonarue pexkomOunaruu. PekomOunantuas JIHK.
OHIOHYKJIEa3bl pecTpukunu. CalTel pecTpukuuu. JIMNKWE W TyIble KOHIIBL
PectpuktHbeiii  ananu3z wmonekyn JIHK. [Tonstue Bektopa. IIpomMoTOpHI.
[lomunuakep. MyJIbTUKONMWHOCT M YHUKOIIMMHOCTH CTapTOB pPEIUIMKALUU.
Tunsl npomoTopoB. MHaykTOpH! 3Kcupeccuu. MHcymaropsl. [lonAtue cenexuuu.
CenextuBHbli Mapkep. Knaccudukanus cenekTuBHbIX MapKepoB. AHTHOUOTHKHU U
CelleKTUBHbIE cpenbl. beno-romybas cenexuus. KoMmneTeHTHbIE  KIIETKHU.
Tpancpopmanus. TernnoBoil 1mOK U 3aeKTpornopanusi. BbiceB Ha NMUTATEIBHYIO
cpeny. Ot6op W aHanu3 TpaHCHOPMUPOBAHHBIX KIOHOB C momoripio [IP u
pectpukuuu. Bektopel s kinoHMpoBaHusA B Apoxokax. Cpemsl s pocTa
apoxokedt.  Crneumduka  celeKuMM W pocTa  JAPOXIKEBOM  KYJIbTYPBI

Tpancdopmaiust IPOXKIKEBHIX KIETOK.



Tema 3. Co3nanne W HCNOJIb30BAHME TE€HETHYECKHUX KOHCTPYKIUM IJI
TPaHCIreHe3a B KJIETKAX MICKONUTAWINMX. TpaHCreHHble KUBOTHBIE.
IlepcnexTHBBI reHHOM Tepanuu (4 yac.)

[Touemy Henp3s  UCHOOJIB30BaTh  MHUKPOOPTaHWU3MBI  JUISL  DKCIPECCUU
MOJIHOPa3MEpPHBIX TeHOB 3yKapuoT. DonauHr OenkoB. I[locTTpaHcisiuoHHbIE
Momudukanuu OenakoB. ['oMonornuHas pekomOuHaiusa. JluHus KypuHbix B-
aumpouutoB DT40 u e€ npeumymectBa. Mcnons3zoBanue texnonorun CRISPR
Cas9. IloHsiTHE MCKYCCTBEHHOW XPOMOCOMBI. MCKYCCTBEHHBIE XPOMOCOMBI Kak
Bektopel. BAC, YAC, MAC, PAC, HAC. VYcTpoiicTBO HCKYCCTBEHHOU
xpoMocombl uenoBeka. Ormmune MXY oT Apyrux HMCKYCCTBEHHBIX XPOMOCOM.
LoxP-Cre pexkomOunamusa. HPRT onocpenoBanHass cenekius. OKCIpeccus
IIOJIHOPA3MEPHBIX T€HOB B HCKYCCTBEHHBIX XPOMOCOMax uesioBeka. JlocraBka
TE€HOB B KJIETKH 4YeJIOBE€Ka. DIMMUHUPOBAHUE UCKYCCTBEHHOM XpoMOCOMBI. Tet-R
penpeccop s KOHTPOJA 3Kcnpeccuu. [IpuMeHeHue HHCYISATOpOB I
CTAOWIM3AIMU  JIKCIPECCUU.  TpaHCTEHHBIE  JKUBOTHBIE.  XPOMOCOMHBIC
nepecTpoiiku. Cenekius MHOTOKJIETOYHBIX. TE€XHOJOTMU CO3/1aHusl TPAHCTEHHBIX
MJICKONIUTAOMNX. VICIONb30BaHME pPETPOBUPYCHBIX BEKTOPOB UL CO3JIaHUA
TPAHCTE€HHBIX KUBOTHBIX. Merton wMukpounbsekiui JHK.IImopunoreHTHbie
SMOpHOHANIbHBIE CTBOJIOBbIE KJIETKH. [lomydyeHue u celekuus TpacreHa.
Mukpounbekius B Onactonucty miiekonutaromiero. CKpenpuBaHue TPaHCTEHOB.
[TomyyeHue JWMHWUKA  TPAHCTEHHBIX  KUBOTHBIX.VICIIONB30BaHME  BNUTEIIUEB
MOJIOYHBIX KE€JIE3 B KayeCTBE MCTOYHMKA TE€HETUYECKOr0 Marepuaia Ui
KJIOHUPOBaHMs. BpIpalllUBaHWE SNUTEIMEB MOJIOYHBIX JKEJI€3 B KYJIbTYpE.
Nunykius GO ¢a3el. Yaanenue sapa u3 sunekineTku. CIMsHue TOHOPHOTO siipa v
perunueHTHON siinekneTku. KynbTUBHpOBaHME TEPBBIX JENEHUN IPOOJICHUS.
NmrutanTanusa B Opranu3M CypporaTHOM MaTepu.

Tema 4. Paspadorka U CO3JaHHME TCHETHYECKUX KOHCTPYKIUMM
onodapmManeBTHYECKOr0 Ha3HAYeHUs (2 yac.)

Dkcnpeccuonnble mrTamMMmbl E. cOli. Dkcnpeccronnbie BeKTOphl. MHAYKTOPHI

skcnpeccun, UIITI. O6partnas tpanckpunuus. Knonuposannas [IHK.Cucrema



nosryaeHus: uarepdepona. [lonydeHue denoBe4eCKUX TOPMOHOB C MPUMEHEHUEM
METOJIOB TeHHOW WHXeHepuu. [Ipom3BoiacTBo aHTHTEeNn ¢ Tmomomisio E. coli.
CriocoObl TTpOU3BOACTBA MHCYJMHA. [IpOMBINIIIEHHOE MPOU3BOACTBO OEIKOB ISt
dhapmareBTUYECKOro MIPUMEHCHMUSL. Opranuzanus OMOTEXHOJIOTHYECKIX
IPOU3BOJCTB C MCIOJIb30BAaHMEM pPEKOMOWHAHTHBIX MHUKpoopraHuzmoB.Tect
CUCTEMBl Ha OCHOBE HCKYCCTBEHHBIX XpOMOCOM ueisioBeka. [lowck BemecTB —
KaH/IUJIATOB, BBI3BIBAIOIIUX XPOMOCOMHYIO HECTaOWIBHOCTh. TeCT-CUCTEMBI C
HCIIOJIb30BaHNEM (PITyOPECIIEHTHBIX OCIIKOB.

Tema 5. AHam3 reHeTu4eck 00yCJIOBJIEHHBIX NATOJ0THil, MOHOT€HHBIX H
MyJabTH(GAKTOPHBIX 3a00JieBaHMi (2uac.)

Onuonykneotuanbie  3ameHsl  (Single  Nucleotide Polymorphism, SNP).
Myrauuu: aeneurn, UHCEPLUU, TPAHCBEPCCUH, TpaH3ULMU. [ [puMeHeHrne MeTO10B
CEKBEHHUPOBAHHUS JUISL HCCIIETOBAHUI MyTareHesa. CpaBHeHue
nocnenoBareiabHocTelt JIHK Clustal. Ba3el qaHHBIX OJHOHYKICOTHAHBIX 3aMCH.
[Tonbop mpaiimepoB nsi auarHoctudeckoit [MI[P. Crynenuaras I[ILP (anrm.
touchdown PCR), TIIIP amunnbIX ¢parmentoB (anri. Long-range PCR), ITLIP B
peanmpHoM Bpemenu (ITL[P-PB, anrm. Real-Time PCR, RT-PCR). Mertoa
kosmuecTBeHHOM [II[P u ero mpumMeneHue B IUArHOCTUKE. PDIyOpeCHEHTHBIE
METKH Jj1s1 TeHoTunupoBanus ¢ momotibto [P, ['mbpunuzanus JJTHK. 3onas! ams
ruopuan3anun JJHK. Ananu3 catemmmTHbIX nociaegoBarensbHocteid [JHK.

Tema 6. OT reHeTHYECKOr0 AHAJIU3a K T€HOMHOM MeIMUMHE: TeXHOJOTHH
MOJTHOT€HOMHOI'0 CKPMHUHIA accoUMalMid ¢ maToJioruei (2 yac.)

ba3oBble NpUHIKIIBI TOJHOT€HOMHOTO CEKBEHHPOBaHUS. DMylibcconHas [T1[P.
Coznanue Oubmuotrek. MeTOoabl MOJHOT€HOMHOTO  CEKBEHHUPOBAHMUS IS
uJeHTU(UKAITIT MYJIBTH(PAKTOPHBIX 3a00JIeBaHUM. [Tonyuenue
MOCJIEIOBATEILHOCTEN TPAHCKPUNTOMOB. AHHOTUPOBAHUE TOCIEA0BATEIHLHOCTEN
B 0a3zax JaHHbIX. TEXHOJOTMU TOJHOTEHOMHOTO CKPUHUHIA Aaccolldaluil ¢
natosiorueil. buomHdopmarrka: BOSHUKHOBEHME, II€NH, 3a/ladyd, METONbI. basbl
JAHHBIX: KJaccU(UKalus, OCHOBBI CTPYKTYp. ba3bl JaHHBIX OEJIKOBBIX

MOCJIEIOBATENBbHOCTEN. ba3bl JaHHBIX ITOCIEIOBATEIBHOCTEN HYKIEMHOBBIX



KucaoT. banku nanHbIX MeTabonnueckux myTeil. basbl, comepxalune pe3yabTaThl
MIO0ANBHBIX ~ JKCHEPUMEHTOB MO  aHanmu3y  dkcrpeccud.  OCHOBHBIC
oubmmorpaduueckue 0a3pl gaHHbiX. NCBI, ENTREZ u BLAST — na3nauenue,
WHCTPYMEHTHI, 3a/laud BeIpaBHUBaHUE JBYX IOCJIEIOBATEIbHOCTEH, TOYECUHbBIC
Matpuiibl. O3HakomiieHue ¢ 6azamu gaHHbix NCBI. Tlonsitue ¢popmarto: FASTA
u GenBank. BeipaBHHBaHNE HYKJICOTHIHBIX ITOCIIEA0OBATEILHOCTEH. ba3bl JaHHBIX

SNPs accorenpoBaHHbBIX C TATOJIOTUSMM.

|. CTPYKTYPA U COJAEP)KAHUE MPAKTUYECKOM YACTH KYPCA

3anaTne 1. Opranm3anus W NPUHOMOBL PadoOThl B  MOJEKYJISIPHO-
OmoJIorHYecKHe JJA00paATOPHUH /IS OHOMETHIIMHCKUX HccaenoBanmii (4 yac.)

Ili1an 3aHaTHA:

1. JlaGopaTopHas mocya ¥ NpUHIUIIBI PaOOTHI C HEM.

2. O0opynoBaHue

3. ABrtoknaBupoBanue. CyxoxapoBoi mkad. MeITbe 1a00pPaTOPHON MOCYIBI.
OnHOpa3oBbIii U MHOTOPA30BbIH IIIACTHUK.

4. IlpakTnueckue  HaBbIKM  pabOThl €  BecaMM  AHAJIMTHYECKUMH,

MCXaHUYCCKUMHU U JICKTPOHHBIMMU.

3ansaTne 2. IIpuroroBieHue PpacTBOPOB /JJfl BbIIEJEHHSI M aHAJIH3A
HYKJIEHHOBBIX KHCJI0T ( 4 gac.)

ILi1an 3aHsaTHA:

1. CriocoObl BbIpaKeHUs KOHIIEHTPALUA PACTBOPOB.

2. CnocoObl TPUTOTOBIIEHUSI PACTBOPOB 3aJaHHOM  KOHIEHTpauuu (1o
IJIOTHOCTH PacTBOPA).

3. IloreHumomerpwus. YcrpoicTBO IIOTEHLIMOMETPA u pH-meTpa.

(DYHKLII/IOHI/IPOBaHI/IC CTCKIIAHHOI'O 1 KOM6I/IHI/IpOBaHHOI‘O QJICKTPOOOB.



4. IloTenmmomerpuueckoe THUTpoBaHue. bydepnpie pacTtBopsl, OydepHas

CMKOCTB.

3anstue 3. IIpyHUUMNBI MAHUNYJISIUUM ¢ OMOMATEPHAJIOM, BbIJAeJICHUE M
aHAJIN3 HYKJIEHHOBBIX KucJa0T ( 4 yac.)

ILinan 3anATHA:

1. IlpuHIMOB MAaHUNYJSIUU C 00pa3llaMHu TKaHEH, KIJIETOK U J1a00paTOPHBIMU
KUBOTHBIMU

2. TlpaBuna paboThl B MOJEKYJISIPHO-OMOIOTHUECKOM J1aDOpaTOPHUH.

3. Knaccuduxkanus momenieHuit mo cTerneHu YUCTOTHI.

4. JlaMUHapHBINA MOTOK.

5. Pabora c kynpTypamu kieTok. Pabora ¢ 1abopaTOpHBIMU )KUBOTHBIMH.

3ansTue 4. Metoasl Boiesenusi JHK u PHK 13 pa3auyHbIX HCTOYHHKOB (
2 4ac.)

Il1an 3augaTua:

1. ['omorenusanus Tkane. JKuIKoCTHbIE METOIBI.

2. TeepaocdazHbie MeTObI. XaOTPOIHBIC areHTHI.

3. denon-xnopohopmenHas skcTpakius. Paznenenue o6pas3uos Ha ¢a3bl.

4. TlepeocaxxieHre HYKJIEHHOBBIX KHCJIOT C TMOMOIIBIO H3OMPOMUIOBOTO M
ATHUIIOBOTO CIIHAPTA.

5. CoocaauTenu: TUHEHHBIN MOJIUAKPUIAMU, TIIMKOTEH, alleTaT HaTPHsL.

3anstue 5. I'eab-3/1ekTpodope3 HyKJIeHHOBBIX KHCIOT ( 4 yac.)
ILinan 3anATHA:
B Teopus pasneneHus MOJIEKYJI B JIEKTPUYECKOM IIOJIE.

B Arapo3sslil ¥ IOJMAaKPWIAMUIAHBIN TElb.



B bydeper gms smextpodopesa. 3arpysounsie  Oydepsl.  Mapkepbl
MOJIEKYJISIpHBIX Macc. OKpacka HYKJIEHMHOBBIX KHCIOT JUIsl HUX BHU3yaJIM3allHH,
stuauym opomu u SYBR Green.

B Amnanus pesynbraroB anekrpodopesza PHK u JIHK. Onpennenenus kauercsa

BBIJICOCHHA HYKJICHMHOBLIX KHCJIIOT C IIOMOIIbIO G)J'ICKTpO(I)OpCBa.

3ansitue 6. CnekrpodoroMepusi HyKJIeMHOBBIX KucJI0T ( 4 vac.)

ILinan 3anATHA:

1. OnTtuueckas maotHocTh pactBopoB JJHK u PHK.

2. 3axkon byrepa-JlamGepra—bepa. Pacdy€r KOHIEHTpanuu KOHIIEHTPAINH
HYKJIEMHOBBIX KHCJIIOT.

3. YcrpoiictBo criekTpodoToMeTpa, POTOKOIOPUMETPA U CIIEKTPOMETPA.

3ansTue 7. Boinenenune JIHK u3 o0pa3noB TkaHeit nanueHToB (2 Jac.)
Ilnan 3ansTua:

1. Meroas! Beienenus JJHK U3 paznudHbIX HCTOYHUKOB.

2. deHon-xy10podhopMHast FKCTPAKIIHS.

3. Brigenenne xpomocomuoit JIHK mo metony Sambrook and Russell, 2001

3ausaTtue 8. Anaau3 kauvecrBa BblaeseHHoit JIHK B arapo3nom resie u ¢
noMouIbIo ciekTpogoromerpun (2 yac.)

Ilinan 3anATHA:

1. TeopeTnueckue ocCHOBBI aHanu3a KadecTsa BolienaeHHoM JJHK B arapoznom
reie

2. 3aBucuMocTh 3¢ dexTuBHOCTH  pazpenenus ¢PparmentoB JHK ot
KOJIMYECTBA arapossl B reje

3. Okpacka JIHK B arapo3HbIx resisx.

4. bydep nist HaneceHus: 00pa3IoB HA TeNlb

5. Tunsl anexkTpodope3Hbibix Oyhepos

6. Amanu3 kauectBa BoiaeneHHon JJHK ¢ momomipio cnekrpodoromerpun



/. 3akoH byrepa—Jlambepra—bepa

8. Onruueckas IIOTHOCTh

3ansaTue 9. /Iu3aiin ren-cnenuduieckux nmpaiimepos (2 gac.)
Ili1an 3aHaTHA:

1. Omnpenenenue npanmepa

2. Pacuer TemmnepaTtypsl oTKuUra npamepa

3. IIpoBepka mpaitmepa in Silico

3ansrue 10. [IIP amniudukanus pparmenta rena unrepeca (2 gac.)
ILinan 3anATHA:

1. Teopus nosmMepa3HOW HEMHON peakuu

2. Ilon6op ycnosuii I[P

3. Tunsl [P ammudukatopon

4. Dnextpodopes npoaykros [P B arapo3Hom rene

5

. Ananu3 pe3ynbraros [P

3ansiTue 11. Boigenienne ¢gpparmMeHTa u3 arapo3Horo reJsi (24ac.)

Ilnan 3ausaTusa:

1. HaGopwer mns Beigenenus JAHK u3 arapo3Horo winm mojJuakpUIaMUAHOTO
rens

2. Ocobennoctu aekTpodopesa nmpu MoAroTOBKE 00Pa3IOB /ISl BHIJCICHUS U3
reJs

3. Knaccuueckue meroasl Beienenus JJHK u3 arapozHoro rens

3anstue 12. CekBeHHpOBaHUe (PparMeHTa reHa nHTepeca (2 yac.)
Ili1an 3aHATHA:

1. Teopus cekBeHupoBanue no CaHrepy

2. HMcrnonp3BaHMe MEYEHHBIX HYKJICOTHI0B

3. IIpobonoodzomoexa 015 ceK8eHUPOBAHUS]



4. Peaxmus ¢ Big Dye (Big Dye Reaction)
5. Ounctka npoaykroB [P ¢ momompio Big Dye XTerminator Purification
Kit

6. AHaJIM3 PE3yJbTATOB PEAKLUUN CEKBEHUPOBAHUS

3ansaTue 13. AHaJU3 HYKJIEOTHIHBIX NMOCJAEI0BATEIBHOCTENH € MOMOUIbIO
naketa nporpamm Vector NTI u 6a3 nannsix NCBI (2 yac.)

ILi1an 3aHsaTHA:

1. Pabora c daiinamu B popmare Geen Bank u FASTA

2. BozmoxknocTu nporpamuoro odecrieuenus Vector NTI

3. CpaBHeHME MOJYUYEHHBIX MMOCIEI0BATENLHOCTEN ¢ 0a3aMu JaHHBIX

4. Tlouck moauMoppu3MOB B OCIEAOBATEIBHOCTIX UHTEPECA

3ansTue 14. Padora ¢ KyJbTypaMH KJIETOK MJIEKOMUTAIOMIUX (2 Jac.)

ILi1an 3aHaTHA:

1. MeTtoapl KyJIbTUBUPOBAHUS KJIETOK U TKAHEH.

2. KynbTypsl nepBUYHBIE 1 BTOPUYHBIE, IOCTOSIHHBIE KIIETOYHBIE JTUHUU.

3. ba3oBple mUTaTeNbHBIE CPENbl W IEPBbIE KJIETOYHBIE JIMHUM YEJOBEKAa H
MJIEKOIMUTAIOUX, KyapTypa Hel a.

4. ChIBOPOTOYHOE M  OECCHIBOPOTOYHOE  KYJIBTHUBUPOBAHHUE, KayeCTBO
CBIBOPOTOK, TECTUPOBAHUE HAa 3HJOTOKCHUHBI, POCTOBBIE (DaKTOPBHI.

5. [lpuHumunel  ycTpodictBa W OOOpyAOBaHUS ~ TOMEIIEHMA  JUIs
KyJIbTUBUPOBAHUS KIIETOK, OOKCHI, OakTepunuanbie samnbl, HEPA-dunbTpanus,
JaMUHapHble 1IKagbl (CKaMbH), KJIAacChl JaMUHApHBIX IIKadoB, TOPENKH,
YCTAHOBKM i1 TOATOTOBKH BOJbBI  BBICOKOTO KAadeCTBa, CYXO0XkKapOBBbIE
CTepUJIM3AIIMOHHBIE IKa(bl, aBTOKJIABbI, MHKYOATOPHI KJIETOK, HHBEPTUPOBAHHbBIE

MUKPOCKOIIHI.

3ansatue 15. MoaekynasapHoe kioHupoBanue u pekomounanTuele JHK (2
yac.)

Il1an 3aHgaTHA:



1. PexomOunanTHas JIHK.

2. DHIOHYKJ€a3bl PECTPUKIIUH.

3. Caiitel pectpukiiuu. ECORI u BamHI.

4. Kapruposanue mosekyinl JIHK.

5. IMoaroroska pparmentoB JIHK nist kiioHupoBanus
6. Kommerentnslie knetku. Tpancpopmanus.

7. OCOOEHHOCTH TEMJIOBOTO IIOKA U 3JIEKTPOMOPALIUU

3ansrue 16. Tpancdexuus KiIeTok MiaekonuTawmmx (2 yac.)
Ilinan 3ansATHA:

1. Tlonsarue TpancheKIuu.

2. Tumbl TpaHCHEUPYIONINX PEaracHTOB

3. HMcnoabp30BaHUE JUIIOCOM U JIEKTPOIIOPALIUU

4. PexoMOUHAIMS U BUPYCHBIE CHUCTEMBbI TPAHCPEKITNU

3anatne 17. Cegekuuss B  KYJbTYpe KJIETOK W OTOOp
TpaHc(pOpMHPOBAHHBIX KJIOHOB (2 4ac.)
ILi1aun 3aHaTHA:
. CenekTHBHBIE MAPKEPHI KJIECTOK MIEKOMUTAIOIIUX
. Cocras cpen nis cenekuuu
. IIpaBuia KyJIbTUBUPOBAHUS U PACUET KOHIICHTPALIUU aHTUOMOTUKOB

1

2

3

4. OT60p KJIOHOB 110 MOP(HOIOTUYECKUM PHUIITHAKAM

5. Unentudukarnus TpanchopMUPOBAHHBIX KIIOHOB ¢ oMortisio [TI[P
6

. O160p GFP — 10o710XUTENBHBIX KIIOHOB

3ansiTue 18. [Iporounas nuroduayopumerpus (2 gac.)
Ili1an 3aHATHA:
1. OCHOBHBIE TOHSTHS, YCTPOMCTBO U TMPUHUUIN PabOTHl MPOTOYHOIO

uTo(IIyopuMeTpa,



2. BO3MOXXHOCTH TPHMEHEHHUS METOJa NMPOTOYHOW IUTOMETPHUH JJIS aHAIA3a
KJICTOYHBIX MOMYJISIIHHA

3. Ilpurorosnenue KJIETOYHBIX CYCIIEH3U TS MIPOTOYHOU
TUTOITyOPOMETPUHU

4. Pabora Ha mnporounom mutoduyopumerpe BD ACCURI: kamubGpoBka
npubopa, cOOp U MEPBUYHBIN aHAIU3 JAHHBIX.

5. JleTaNibHBIA ~ aHaMW3  TMOJYYEHHBIX  JAHHBIX C  HCIOJIh30BAaHHEM
nporpaMmmHoro  obecmeuenuss  WIinMDI  2.9:  moctpoenue  oaHO- W
JBYXMAPAMETPUUYCCKUX THUCTOTpaMM, Au(depeHIuanis OJUHOYHBIX KIETOK U
KJIETOYHBIX arperaToB, CO3/JaHWE PETUOHOB, TEUTHPOBAHUE, CTATUCTHYECKAs
00paboTKa TaHHBIX.

6. MHTepnperanus MOJyYCHHBIX PE3yJbTATOB: aHAIN3 PACIPEACIICHHS KIETOK
o pa3MepHO-MOP(HOJIOrHYeCKUM MapaMeTpaM (Ha OCHOBE aHaju3a MapameTpoB
cBeTopaccestHus) W 1o ¢azaM KIETOYHOTO IMkjia (Ha OCHOBE aHalu3a

¢iryopecueHIMN HOAK1a TPOITUANS).

I1l. YHEBHO-METOANMYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCS

Y4eOHO-MEeTOANYECKOE oOecrieueHue CaMOCTOSTEJIbHON paboThI
oOyyaromuxcst Mo AucUUIUIMHE «['@HOMHas MenuIuHa» TMPEACTaBICHO B
[Tpunoxenuu 1 u BKIro4aeT B ceOs:

e TUIaH-TpaUK BBIIOJHEHUS CAMOCTOSITENLHOM pabOThl MO TUCIUILIMHE, B
TOM YHCJIE€ NPUMEpPHBIE HOPMbI BPEMEHH Ha BBIIOJHEHHE IO KaXKIAOMY
3aJJaHHUIO;

® XapaKTEepPHCTHKA 3aJaHUN JI1 CaMOCTOSITENIbHOM paboOThl CTYIEHTOB H
METOAMYECKUE PEKOMEHIAINHU TI0 UX BBIMOJIHEHUIO;

e TpeOoBaHMS K  NPEACTaBICHUIO H  O(OPMIICHUIO  PE3yJbTaTOB
CaMOCTOSITENIbHOM paboThI;

® KPUTCPHUHU OLCHKH BBIITOJIHCHUSA CaMOCTOSITEJIbHOM pa60T1>1.






IV. KOHTPOJIb TOCTUKEHUSA IEJENR KYPCA

No Kontponupyembie OrieHOYHBIE CPE/ICTBA - HANMEHOBAaHUE
/0 | MOZymw/ pa3nesl / TeMbI Konpr 1 aTamns =
. TeKyIIni MIPOMEXKYTOUHAS
JUCIUTIIHHBI (hopMHpOBaHUS KOMIIETEHIUH
KOHTPOIIb aTTecTalys
1 Tewma I. [TpunIUnIBI OIIK-8 3HaeT, yMeer, Kontponsnoe 3auer
MOJIEKYJISIPHOTO [IK -22 BIajeeT TECTUPOBAHUE, Bomnpocsr -1-38
KJIOHHPOBAHHSI. Joknan
[MonumepasHas nenHas omnpoc
peakuus
Tema II. TlpuHuunst
MOJIEKYJIIPHOTO

KOHCTPYHPOBAHUS U
KIIOHHUPOBAHMS C
MIPUMEHEHUEM
MHUKpPOOPTaHH3MOB U
BEKTOPHBIX CHCTEM
Tewma III. Coznanue u
HCTIONb30BaHUE
TeHETHYECKUX
KOHCTPYKLHH IS
TpaHCTeHe3a B KJIETKaX
MJIEKOIUTAOLTHX.
TpancreHHsle
KHUBOTHBIC.
[lepcniekTUBBI TEeHHOU
Tepanuu

Tema IV. Pazpabotka u
CO3/1aHHE TeHETHUECKUX
KOHCTPYKLIUH
O6roQapMaIeBTHIeCKOTO
Ha3HAuYCHUS

Tema V. Ananus
TeHETUYECKU
00yCIIOBIICHHBIX
IaTOJIOT Wi, MOHOT€HHBIX
U MYJIbTH(DAKTOPHBIX
3aboJieBaHni

Tema VI. Ot
TEHETHYECKOTO aHaIn3a
K TEHOMHO MeJTUIIHE:
TEXHOJIOTUHI
MIOJTHOT€HOMHOTO
CKpHMHHHI'A acconuanuit
C MaTOJIOTUEH

KoHTponbHbIE U METOAMYECKHE MAaTEepUalbl, a TAKXKE KPUTEPUU M MOKA3aTelNH,
HEO0OXOAMMBIE JIJIsl OLICHKW 3HAHUHM, YMEHHI, HABBIKOB U XapaKTEPU3YIOIIUE dTalbl
dbopMHupOBaHUS ~KOMIMETCHIIM B  TIpollecce OCBOEHUST  00pa3oBaTelbHOMN

nporpammsl npezacTanieHsl B [Ipunoxenun 2.



CIIMCOK YUYEBHOM JIUTEPATYPbI U TH®OPMAIIMOHHO-
METOINYECKOE OBECIHHEYEHUE AUCLHUIIJINHBI

OcHoBHas JuTEpaTypa
1. MonekynspHbIe OCHOBEI ~ COBpEMEHHOW  Ouonornu  [DIEKTPOHHBIN
pecypc]: Yue6. nocobue / Hemmmun ["M., Cabnuna O.B. - HoBocubupck : PUILL
HI'V, 2012. - http://www.studentlibrary.ru/book/ISBN9785443701141.html

2. dapmarieBTUUECKAsE OMOTEXHOJIOTHS [DJIeKTPOHHBIM pecypc] / OpexoB
C.H. - M. : I'DOTAP-Menua, 2013. -
http://www.studentlibrary.ru/book/ISBN9785970424995.html

3. dapmalneBTHUECKAS OMOTEXHOIOTHS. PykOBOJACTBO K IIPaKTHYECKUM

3aHATUSAM. [DnekTpoHHBIA pecypc] : yueOHoe mocodue / Opexos C.H. : mox pes.
B.A. brikoBa, A.B. Karmmackoro. - M. : I'D0OTAP-Memmua, 2012. -
http://www.studentlibrary.ru/book/ISBN9785970413036.html

JlonoJiHUTeIbHAS JIUTEPaTypa
1. Kninanueckas renetvka. ['eHOMHKa M1 TPOTEOMUKA HACIEACTBEHHON
MaTOJIOTHUH [ DNEKTPOHHBIN pecypc] : yueOHoe nocooue / Myrtosun I'.P. - 3-e u3n.,
nepepad. u jo1. - M. : IT90TAP-Meaua, 2010. -
http://www.studentlibrary.ru/book/ISBN9785970411520.html

Ilepeuenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIUMOHHOMN ceTH

«HTEepHET»

1. UncrtpymeHr s IPOBEPKU npaiiMepoB in silico

http://insilico.ehu.es/PCR/Amplify.php

2. baza JaHHBIX JJIs1 ITIOUCKa OJHOHYKIICOTHUIHBIX 3aMCH

http://compbio.cs.queensu.ca/F-SNP/

3. Huctpyment nans mnepeBoja mnocieposarensHoctd JHK B pesepc-

KOMILIEMEHTAPHYIO


http://www.studentlibrary.ru/book/ISBN9785443701141.html
http://www.studentlibrary.ru/book/ISBN9785970424995.html
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file:///D:%5C%D0%A4%D0%B0%D0%B9%D0%BB%D1%8B%5CDocuments%5C%D0%92%D1%81%D0%BF%D0%BE%D0%BC%D0%BE%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D0%BF%D0%B0%D0%BF%D0%BA%D0%B0%20%D0%90%D0%BA%D0%BA%D1%80%D0%BA%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D1%8F%20%D0%9B%D0%B5%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%B5%20%D0%B4%D0%B5%D0%BB%D0%BE%5C%D0%A0%D0%9F%D0%A3%D0%94%D1%8B%20%D0%B4%D0%BB%D1%8F%20%D0%B7%D0%B0%D0%BF%D0%BE%D0%BB%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F%20%D1%84%D0%BE%D1%80%D0%BC%D1%8B%20%D0%9B%D0%B8%D1%82%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0%5C%D0%9B%D0%94%208%20%D0%B3%5C%D0%A4%D0%B0%D1%80%D0%BC%D0%B0%D1%86%D0%B5%D0%B2%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%C2%A0%D0%B1%D0%B8%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F.%20%D0%A0%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%BE%20%D0%BA%20%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%BC%20%D0%B7%D0%B0%D0%BD%D1%8F%D1%82%D0%B8%D1%8F%D0%BC.%20%5b%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9%20%D1%80%D0%B5%D1%81%D1%83%D1%80%D1%81%5d%20:%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%B5%20%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5%20%5C%20%D0%9E%D1%80%D0%B5%D1%85%D0%BE%D0%B2%20%D0%A1.%D0%9D.%20;%20%D0%BF%D0%BE%D0%B4%20%D1%80%D0%B5%D0%B4.%20%D0%92.%D0%90.%20%D0%91%D1%8B%D0%BA%D0%BE%D0%B2%D0%B0,%20%D0%90.%D0%92.%20%D0%9A%D0%B0%D1%82%D0%BB%D0%B8%D0%BD%D1%81%D0%BA%D0%BE%D0%B3%D0%BE.%20-%20%D0%9C.%20:%20%D0%93%D0%AD%D0%9E%D0%A2%D0%90%D0%A0-%D0%9C%D0%B5%D0%B4%D0%B8%D0%B0,%202012.%20-%20http:%5Cwww.studentlibrary.ru%5Cbook%5CISBN9785970413036.html
file:///D:%5C%D0%A4%D0%B0%D0%B9%D0%BB%D1%8B%5CDocuments%5C%D0%92%D1%81%D0%BF%D0%BE%D0%BC%D0%BE%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D0%BF%D0%B0%D0%BF%D0%BA%D0%B0%20%D0%90%D0%BA%D0%BA%D1%80%D0%BA%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D1%8F%20%D0%9B%D0%B5%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%B5%20%D0%B4%D0%B5%D0%BB%D0%BE%5C%D0%A0%D0%9F%D0%A3%D0%94%D1%8B%20%D0%B4%D0%BB%D1%8F%20%D0%B7%D0%B0%D0%BF%D0%BE%D0%BB%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F%20%D1%84%D0%BE%D1%80%D0%BC%D1%8B%20%D0%9B%D0%B8%D1%82%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0%5C%D0%9B%D0%94%208%20%D0%B3%5C%D0%A4%D0%B0%D1%80%D0%BC%D0%B0%D1%86%D0%B5%D0%B2%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%C2%A0%D0%B1%D0%B8%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F.%20%D0%A0%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%BE%20%D0%BA%20%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%BC%20%D0%B7%D0%B0%D0%BD%D1%8F%D1%82%D0%B8%D1%8F%D0%BC.%20%5b%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9%20%D1%80%D0%B5%D1%81%D1%83%D1%80%D1%81%5d%20:%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%B5%20%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5%20%5C%20%D0%9E%D1%80%D0%B5%D1%85%D0%BE%D0%B2%20%D0%A1.%D0%9D.%20;%20%D0%BF%D0%BE%D0%B4%20%D1%80%D0%B5%D0%B4.%20%D0%92.%D0%90.%20%D0%91%D1%8B%D0%BA%D0%BE%D0%B2%D0%B0,%20%D0%90.%D0%92.%20%D0%9A%D0%B0%D1%82%D0%BB%D0%B8%D0%BD%D1%81%D0%BA%D0%BE%D0%B3%D0%BE.%20-%20%D0%9C.%20:%20%D0%93%D0%AD%D0%9E%D0%A2%D0%90%D0%A0-%D0%9C%D0%B5%D0%B4%D0%B8%D0%B0,%202012.%20-%20http:%5Cwww.studentlibrary.ru%5Cbook%5CISBN9785970413036.html
http://www.studentlibrary.ru/book/ISBN9785970411520.html
http://insilico.ehu.es/PCR/Amplify.php
http://compbio.cs.queensu.ca/F-SNP/

(opmy
http://arep.med.harvard.edu/labgc/adnan/projects/Utilities/revcomp.html

4. http://rosalind.info/problems/locations/ - pecypc mist caMOCTOSTEIBHOTO

u3yueHus ouonHgpopmaruku Rosalind.

5. http://www.ncbi.nlm.nih.gov/ - caiit Hanmnonansroro Llentpa

ounorexnonornueckoit naopmanm NCBI, 6a3a nanupix ['eHHBIN OaHK.

6. http://blast.ncbi.nlm.nih.gov/Blast.cgi - BLAST: Basic Local Alignment

Search Tool, onnaiiH-iporpamma Jjist BRIpaBHUBAHUSI ITOCIIEI0BACIIEHOCTEH
OMOTOTUYECKUX MAKPOMOJICKYJT

7. http://lwww.mendeley.com/ - Mendeley: Free reference manager and PDF

organizer; mporpamMma-0OuOIUTEKaPb.

8. http://www.ebi.ac.uk - caiit EBporeiickoro nHCTHTYTa OMOMH(POPMATUKH

9. http://www.scopus.com — 6ubnuorpadudeckas 0a3a JaHHBIX ¥ HHICKC

IUTUPOBAHMS SCOPUS

10.http://thomsonreuters.com/thomson-reuters-web-of-science/

oubnurorpaduueckas 0a3a naHHbIX U MHIEKC nutupoBanus Web of Sicence

11.http://www.molbiol.ru — pycckos3praubIl THPOPMALIMOHHKIN CAlT U HopyM

0 MOJIEKYJISIPHOU OMOJIOTHH

NEPEYEHb NHO®OPMAIIMOHHBIX TEXHOJIOT U U
INPOI'PAMMHOI'O OGECIIEYEHUA

Mecto PacCmoja0oKeHus Hepeqeﬂb nmporpaMmMHOIro odecnevyeHHust
KOMl'I[)lOTepHOﬁ TE€XHUKH, HA
KOTOPOM YCTAHOBJICHO

nmporpamMmmMHoOe oﬁecneqe}me,

KOJIN4YeCTBO pabo4ux MecT

Komnerotepusiii knace HIkomst Microsoft Office Professional Plus 2013 — oducHsIil makeT, BKIOYAOLIHI

OouomenuuuHel aya. M723, 15 HporpaMMHOE oOecriedeHUe A1l padOThI ¢ Pa3IMYHBIMU TUIIAMHU

pabounx mect JIOKyMEHTOB (TEKCTaMH, JJICKTPOHHBIMH TaOJIMIIaMH, 6a3aMH JaHHbBIX U
ap.);

7Zip 16.04 - cBoOOIHBII (aiiIOBBI apXHUBATOP C BHICOKOU CTENEHBIO
CKaTHsI TaHHBIX;
Adobe Acrobat XI Pro — makeT nporpamm [jisi CO3IaHHs ¥ IPOCMOTpa

9JIEKTPOHHBIX MyOaukanuii B popmare PDF;



http://arep.med.harvard.edu/labgc/adnan/projects/Utilities/revcomp.html
http://rosalind.info/problems/locations/
http://www.ncbi.nlm.nih.gov/
http://blast.ncbi.nlm.nih.gov/Blast.cgi
http://www.mendeley.com/
http://www.ebi.ac.uk/
http://www.scopus.com/
http://thomsonreuters.com/thomson-reuters-web-of-science/
http://www.molbiol.ru/

AutoCAD Electrical 2015 - TpéxmepHas ciucteMa aBTOMAaTU3UPOBAHHOTO
HPOCKTHPOBAHUS M YCPUCHHS;

ESET Endpoint Security 5 - komIuiekcHas 3amiuTa pabo4nx CTaHIMH Ha
6aze OC Windows. Ioaepka BUpTyalIn3aliy + HOBbIE TEXHOJIOTHH;
WinDjView 2.0.2 - nporpamMmma Jijist paclio3HaBaHus U IPOCMOTpPa (Gaiiios
¢ oqHouMeHHbIM popmarom DIV u DjVu; SolidWorks 2016 -
nporpammusblid komiuiekc CAIIP s aBromarn3zanuum pabor
MPOMBIILICHHOTO MPEANPHATHS HA dTallax KOHCTPYKTOPCKOW 1
TEXHOJOTUYECKOW MOrOTOBKH MPOU3BOICTBA

Kommac-3D LT V12 - tpéxmepHas cuctemMa MOACITUPOBAHUS

Notepad++ 6.68 — TekcTOBBI pegakTop

1. Iporpamma VECTOR NTI https://www.thermofisher.com/ru/ru/home/life-

science/cloning/vector-nti-software.html

2. Tlpu ocymiecTBIEHUH 00pa30BaTEIHHOIO MPOIECCa CTYACHTHI HCIONB3YIOT
nporpammuoe obecneuenue: Microsoft Office (Excel, PowerPoint, Word u np.),
3JIEKTPOHHBIE pecypchl calita JIBDY, Bkmouas 3bC JIBOY.

3. bubmuorpaduueckas 0a3a JaHHBIX W HHACKC [HUTUPOBaHUA SCOPUS,
oubimorpaduueckas 0aza maHHeIXx u uHAeKc nutupoBanus Web of Science,
MOMCKOBAsi CUCTEeMa, TeHHBbIM OaHk M makeT onjadH-iporpamm NCBI, Hayuynas
anekrponHass Oubmmuoreka eLIBRARY, »snekrponno-6ubnmnorednas cucrema
“Znanium”, snekTpoHHas OuOysmoTeuHas cucrema IPRbooks, mHpOpmanmonHas
cucrema "EJIMHOE OKHO" noctynma k 00pa3oBaTelIbHBIM pecypcam JOCTYI K
3JIEKTPOHHOMY 3aKa3y KHUT B Oubnuoteke /[BOY.

4. Tlporpammuoe o6Gecrieuenue Vector NTI qis aHanuza miasMug U Jpyrux
T€HEeTUYECKUX BEKTOPOB.

5. http://blast.ncbi.nlm.nih.gov/Blast.cqi - BLAST: Basic Local Alignment

Search Tool, IPOTpaMMHOE obecrnieyeHue TUISt BBIPaBHUBAHUS
NOCIe0BAETLHOCTEN OMOIOrMUECKUX MaKPOMOJIEKYT
6. MEGA - mnporpaMMHBIM TakeT sl (UIOTEHETUYECKOro aHaiv3a |

BbIpaBHHUBAaHH MOCJIEAOBATEIBOCTEHN 6I/IOMOJICKYJI



https://www.thermofisher.com/ru/ru/home/life-science/cloning/vector-nti-software.html
https://www.thermofisher.com/ru/ru/home/life-science/cloning/vector-nti-software.html
http://blast.ncbi.nlm.nih.gov/Blast.cgi

7. http://www.idtdna.com/calc/analyzer - mnporpammuoe oOecriedeHHe IS

aHaJIn3a KOPOTKHUX HYKJICOTHAHBIX HOCHCI{OB&TGHBHOCTCﬁ u Hp&ﬁMCpOB

VI. METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO
JUCHUIIJINHBI

Kypc cTpykTypupoBaH 1O XpOHOJOTHYECKOMY, TEMaTHYECKOMY W
CPaBHHUTEIHHO-TUIIOJOTUYECKOMY MPUHIIUIIAM, YTO MO3BOJISIET, C OJTHOM CTOPOHHI,
CUCTEeMAaTH3UPOBATh Y4YeOHBIH MaTepuaj, C JAPYyrod — MOMYEPKUBACT CBI3b C
JIPYTUMU AUCITUTUTMHAME TYMAHUTAPHOTO M CTICIIHAIBHOTO THKJIA.

B nmpouecce wu3ydeHus MarepualioB Y4YeOHOro Kypca MpeaararoTcs
cnenyromue Gopmbl pabOT: YTEHUE JICKIHHA, TPAKTUICCKHIE 3aHATHS, KOHTPOJIbHBIC
paboTHI.

Jlexyuonnvie 3ansamus OPUEHTUPOBAHBI HA OCBEIIEHHWE BBOJHBIX TEM B
KKIBIA pasfien Kypca U MPU3BaHBI OPHEHTUPOBATH CTYJACHTOB B MpeJjIaracMoM
MaTepuaie, 3aJI0)KUTh HaydyHble U METOJOJIOTMYECKHE OCHOBBI JJISl JajibHEHIIen
CaMOCTOSITENIbHOM paObOThI CTYICHTOB.

Ilpaxmuueckue 3anamus aKIEHTUPOBAHbI HAa HauOoJiee MPUHIUIHAIBHBIX U
npoOJieMHBIX Bompocax (uiaocopuu U TPU3BaHBI CTUMYJIUPOBATH BBIPAOOTKY
COOCTBEHHOW MHUPOBO33PEHUYECKON MO3UIINHU TIO JAaHHBIM TEMaM.

B paboTe co cTymeHTaMu HCTIONIB3YIOTCS pa3HOOOpa3HbIe CpeacTBa, GOPMBI U
MeTOo/1bl 00y4eHHs (MHPOpMallMOHHO-Pa3BUBAIOIINE, TPOOJIEMHO-TIONCKOBBIE).

Oco60 3HaunMOM Il IPO(ECCUOHATBHON MOATOTOBKH CTYJEHTOB SIBIISICTCS
camocmosamenvHas paboma 1o Kypcy. B xone 3Toit paboThl CTyI€HTbI OTOMPAIOT
HEOOXOMUMBIA MaTepual MO0 H3y4yaeMOMY BONPOCY W aHaIU3UPYIOT €ro.
CamocrosiTenpHas paboTa ¢ JUTEPAaTypod BKIIOYAET B ce0sl TaKWe MPUEMbl Kak
COCTaBJieHHWE IUIaHA, TE3WCOB, KOHCIIEKTOB, AaHHOTHPOBAaHHE HCTOYHUKOB,
Hancanue pedepartoB. B pamkax ydeOHOTO Kypca Moapa3yMeBaeTcs COCTaBICHHE
TEMaTUYECKHUX JOKJIAJ0B, KOTOpPBIE MPOBEPSETCS MperoaaBareseM, 00Cyx aaeTcs

CO CTYJICHTaMH U YYHUTBIBAETCS NMPU UTOTOBOM KOHTPOJIE 3HAHUM I10 KypCy.


http://www.idtdna.com/calc/analyzer

CTyneHTOoB HEOOXOIMMO MO3HAKOMHUTH C OCHOBHBIMH HMCTOYHUKAMH, Oe€3
KOTOPBIX HEBO3MOKHO TOJHOIICHHOE MMOHMMaHue MpodieMaTnku Kypcea. [loatomy
T WCTOYHHKH PEKOMEHJIOBAaHBI CTYJCHTaM [UIsl JOMAIIHETO W3y4eHUs U
BKJIFOUYCHBI B IPOTPaAMMYy.

OcBoeHHMe  Kypca  JIOJDKHO  CIIOCOOCTBOBATh  PAa3BUTHIO  HAaBBIKOB
000CHOBAaHHBIX M CaMOCTOSITEIBHBIX OIICHOK ()akTOB M KoHIemmwmid. [loaTomy BO
Bcex (opMax KOHTPOJSI 3HaHHWM, OCOOCHHO MU cJadye 3a4eTa, BHUMAHHUE JIOJKHO
ObITh OOpalieHo Ha TMoHMMaHue GmIocohCcKol NPOoOIEeMaTUKH, HA yMEHUE

KPUTUYICCKU UCIIOJIb30BaTh €€ PE3YyJIbTAThI U BHIBOABI.

VIl. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE
T CTUTIIAHBI

Jlns  mpoBeleHUsT NTPaKTHUECKUX paldoT, a Takke IS OpraHu3aliu
CaMOCTOATENFHON paboThl CTyJEHTaM JOCTYIHO Cleaylolee J1abopaTopHOe
obopynoBaHWEe U  CHEUHUAIU3UPOBAHHBIE  KAOWHETHI,  COOTBETCTBYIOIIUE
JEHCTBYIONTUM CAaHUTAPHBIM U MMPOTHBOTIOKAPHBIM HOPMaM, a TaKKe TPeOOBaHUSIM
TEXHUKHU O€30MaCHOCTH NPHU MPOBEJACHUU YUCOHBIX M HAYyUYHO-TIPOU3BOJICTBEHHBIX

paboT:

HanmenoBanue Ilepeyennb 0CHOBHOTO 000pyAOBaHMS
000py10BaAHHBIX
MoOMelleHUu 1
NMOMelIeHH i I
CaMOCTOSITEIbHOM
padoThI

KomMmnbrotepHslii Ki1acce Okpad ¢ snexTponpuBonom 236*147 cm Trim Screen Line;
1Ix0BI OMOMETHUITUHEI [TpoekTop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1

ayn. M723, 15 pabounx EW330U Mitsubishi; [Togcucrema cienmanu3upoBaHHBIX

MecCT kperienui o6opynoBanuss CORSA-2007 Tuarex; [Toacucrema
BUJICOKOMMYTAIMK: MaTpuuHbiil kommyTtaTtop DVI DXP 44 DVI
Pro Extron; yymauTens DVI o Butoit mape DVI 201 Tx/Rx
Extron; [loacucrema ayqiuOKOMMYTALUU U 3BYKOYCUJICHUS;
aKyCcTH4YecKasi cucteMa i notojiouHoro Moutaxa SI 3CT LP
Extron; nudposoii aynuonpoueccop DMP 44 LC Extron;
pacmpenue 1 koutpoiuiepa ynpasienus [PL T CR48;
6ecripoBoabie JIBC s 00ydaromuxcst o0ecriedeHbl CHCTEMOM Ha
6a3e Touek mocryna 802.11a/b/g/n 2x2 MIMO(2SS).

Mono6s10x HP ProOre 400 All-in-One 19,5 (1600x900), Core i3-




4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW, GigEth, Wi-Fi, BT, usb kbd/mse, Win7Pro (64-
bit)+Win8.1Pro(64-bit), 1-1-1 Wty

YuranbHble 3a51bl
Hayunoli 6ubnmorexku
JAB®Y ¢ OTKpBITBIM
JIOCTYTIOM K (poHITY
(xopmyc A - yposeHs 10)

Mono6sioxk HP ProOre 400 All-in-One 19,5 (1600x900), Core i3-
4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty Cxopocts moctymna B HTEepHET
500 MowuT/cex. Paboune mecrta ais 0/iei ¢ orpaHu4YeHHBIMU
BO3MOXKHOCTSIMH 3/JOPOBBSI OCHAIIECHBI TUCTIIICIMU U IPUHTEPAMH
Bpaiins; 060pyaoBaHbl: HOPTATUBHBIMU YCTPOMCTBAMU JIJIsl YTCHUS
TUTOCKOIIEYAaTHBIX TEKCTOB, CKAHUPYIOIIUMH Y YU TAIOIINMH
MalIMHAMH BUICOYBEIICUUTENIEM C BO3MOKHOCTBIO PETyJIISIHN
[[BETOBBIX CIIEKTPOB; YBEINYNBAIOIINMH HJICKTPOHHBIMH JIYTIaMH 1
YIBTPa3ByKOBBIMU MapKHPOBIINKAMH

690922, [Tpumopckuii
Kpaii, r. BimanguBocToxk,
ocTpoB Pycckuid,
nosiyoctpoB CanepHsli,

nocenok Asikc, 10, ayn. M
421

MynsTUMeaUHAS ayTUTOPUS:

Mono60k Lenovo C360G-i134164G500UDK; Dkpan
npoeknnoHHbI Projecta Elpro Electrol, 300x173 cwm;
MynbsTumMeaniinelii mpoektop, Mitsubishi FD630U, 4000 ANSI
Lumen, 1920x1080; Bpe3noii uarepdeiic ¢ cucremon
aBTOMaTH4eckoro BraruBanus kabdeneir TLS TAM 201 Stan;
Hoxyment-kamepa Avervision CP355AF; Mukpodonnas
netnuyHas paguocucrema Y BU nuamnazona Sennheiser EW 122 G3
B cOCTaBe OecrpoBOIHOTO MUKpO(doHa 1 mpuemMHuka; Koaek
BuieokoH(pepenucns3u LifeSizeExpress 220- Codeconly- Non-
AES; Ceresas Buneokamepa Multipix MP-HD718; /Ise KK-
manenu 47", Full HD, LG M4716CCBA; IToacucrema
ayJMOKOMMYTAIIUU U 3BYKOYCUJICHHUS; IEHTPATN30BAHHOE
OecniepeboitHOe 0OecTiedeHne IEKTPONUTaHUEM

690922, Tlpumopckuii Kpaii,
r. BnaauBocTOoK, OCTpOB
Pyccxkuii, IOJIyOCTPOB
CanepHblii, mocenok Askc,
10, ayn. M820, M823, M826

JlaGopatopust OMOMEANIMHCKHUK KICTOYHBIX TEXHOJIOTHI

[TpuGop s TIpOBENCHUS TOTUMEPA3HOM IEMTHON PEaKITHU C NETEKITHCH
MPOAYKTOB aMIUIM(UKAIIMKM B pexuMe «peanbHoro Bpemenm» CFX96
Touch Real Time System

Kamepa mus osnexrpodopesa Mini-Sub  Cell
1704467)

Kamepa s BeprukaigpHoro snekrpodopesa Mini-PROTEAN Tetra Cell,
BioRad 1658003

Kamepa mnst nmpoBenenus BepTukanbHOro anekrpogopesa PROTEAN II
xi Cell (BioRad 1651803)

Cucrema ans ¢uxcauuu 1 oo6padotku snekrpodopesnsix reneit Gel Fix
System

Wzmeputens BogopoaHoro nokasarens (pH) pacTBopoB B KOMILIEKTE C
AJNIEKTPOJIOM U KaTrOpoBouHO# cuctemoii PB-11-P11

[leiikep Tepmoctatupyemsbiii ES-20/60

GT System (BioRad

Hentpudyra nadopatopuas MiniSpin

Jlo3arop aBTOKIaBHUpYeMbIi onHOKaHATRHEIM HTL nmepemMenHoro odnema
100-1000 mkn Discovery Comfort (4046)

Jozarop aBroknaBupyemsblii ogHokaHanbHblii HTL nepemennoro oobema
20-200 mx1 Discovery Comfort (4045)

Jlo3aTop aBTOKJIaBHpYEMBI OJTHOKaH. MepeMeHHOro oO0bema 2-20 MKI
Discovery Comfort (4043)

Jlo3aTop aBTOKJIaBUPYEMBIH OJHOKAH. epeMeHHOro ooseMa 10-100 Mx




Discovery Comfort (4044)

Cucrtema aBTomarm3upoBanHas Biacore X100 System mma anammza
MEXMOJICKYJISIPHBIX ~ B3aMMOJICHCTBUI ¢ HAO0OpPOM JOMOJHHUTEIBHBIX
4acTeil U NporpaMMHBIM oOecrieYeHuEM

CucteMa 111 HENPEpPBIBHOIO HAOIIOAEHUS 3a JKUBBIMU KJIETKaMU B
KynbType, hopmupoBanus u ananuza mzoopaxenus Cell-1Q MLF, Chip
Technologies, Yexus

Wnkybatop mnepconanpubiii CO2- ¢ cHUCTeMOH MOHUTOpPHHTA H
MOBHIIIEHNs BUTaIbHOCTH KiieTok Galaxy (CO48R-230-1200)

[lIxad mamuHApHBIM 2-TO Kilacca OWOJIOTHYECKOW 3allUTHI, pa3Mep
paboueii moBepxuocTu 150 cm SafeFAST Elite215S

bakrepumumneiii Y @-perupkymnstop Bozmyxa, UVR-M

Memanka marautaass, MSH-300i

Munupokep-ueiikep, MR-1

Tepmortetikep miaHmerHbid, PST-60 HL-4

Cucrema nomyueHus cBepxuuctoit Boasl Simplicity (SIMSVOOEU)
Lentpudyra mgabopaTopHast JUIsL  TIPOBEIEHHUS MPOOOIOArOTOBKH
MeTOoAOM LeHTpudyrupoBanus S804R

XonoaunpHUK HU3KOTeMIiepatypHelii Forma 902

Jlo3aTop aBTOMAaTHYECKUI OJHOKAHAJIBHBIN MepeMeHHOro obobema (,2-2
MKkJ1, cepurt Discovery Comfort (DV2)

ABTOKJIAaB aBTOMAaTHUYECKHiA BepTUKaIbHBIH MLS-3020 U

Becwr ananurudeckue cepuu Adventurer Pro AV213

Becor npenusuonnsie cepun Pioneer (PA413

Jlo3aTop 3MEKTpUUECKHI I CeposIornYeckux nunetok Swiftpet PRO
Huctumnsrop GFL-2008

Bopsnas 6ansi-repmocTar ¢ nepeMemuBanneM WB-4MS,

TepmocTat cyxoBo3aymiHbiii MIR-262

OrcaceiBarens Meguuackuin OM-1

Becwl npenusronnsie cepun Pioneer (PA413
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CamocrosiTenbHas paboTa BKIHOYAET:

1. 6ubAMOTEUYHYIO U JAOMAIIHIO paboTy ¢ y4eOHOM TUTepaTypoil U KOHCIEKTOM

JICKLUH,

2. TOATOTOBKY K MPAaKTHYECKUM 3aHATHUSAM,

3. BBINOJIHCHHUE HHIUBUAYAJIbHOI'O 3aaHUs

4. moaroToBKy pedepara

3) MOATOTOBKY K TECTUPOBAHHIO U KOHTPOJIHLHOMY COOECEIOBAHUIO (3aUETY)

[TopsimoK  BBIMOJHEHHUSI CaMOCTOSATEIBHOM pabOThI

CTyJICHTaMH OIlpeJieicH

IUTAHOM-TPa(pUKOM BBIIIOJIHEHUSI CAMOCTOSITENIbHOM pabOTHI [0 TUCIUIUIHHE.

Ilnan-rpa¢duk BHINOJHEHHS CAMOCTOATENbHON PadoThl N0 JMCUMILINHE

Ne Harta/cpoxn Bua camocTosiTeIbHOM TpnvepHbie
wn O — paGoTI HOPMBI BpeMeHHU Ha | DopMa KOHTPOJIsS
BBINOJTHEHHE
A cemectp
1-10 Henens Pabota ¢ KOHCIIEKTOM, 20 Pedepar nnu
U3YUYCHUE JINTEPATYPHI O Mpe3eHTaluS,
JUCHHUTUTAHE, TIOJrOTOBKA K KOHTPOJIbHOE
1 NPaKTUIECKOMY 3aHSTHIO, TECTHPOBaHUE
MOJITOTOBKA K KOHTPOJIBHOMY
TECTUPOBAHMIO, HATMCAHUE
JIOKJIAJIOB, PENICHUE TECTOB
11-17 vepens Pabota ¢ KOHCIIEKTOM, 20 Pedepar,
U3YUYCHUE JINTEPATYPHI O KOHTPOJIbHOE
JUCHHUTUTAHE, TIOJrOTOBKA K TECTUPOBAHHUE
2 MIPAKTHYECKOMY 3aHATHIO,
MOJITOTOBKA K KOHTPOJIHLHOMY
TECTUPOBAHMIO , TIOJATOTOBKA
JIOKJIAJIOB, PEIICHHE TECTOR
3 | 18 nemens IToaroToBka K 3a4ety 4 3ader

CamocrosTenbHas pa60Ta CTYACHTOB COCTOUT M3 IMOATOTOBKH K IMPAKTHUYCCKHUM

3aHATUSAM, paOOTHI HaJl PEKOMEHOBAHHON JTUTEPaTypOi, HAMMCAHUA JTOKIAJI0B 110
TEME CEMUHAPCKOTr0 3aHATHUS, TOATOTOBKY NIPE3EHTAIUN.

IIpenogaBarens npeayiaraer KaxJIoOMy CTYAEHTY HWHIWBUAYAJIbHBIE U
mudepeHpoBaHHble 3a1aHus. HekoTopbsle M3 HUX MOTYT OCYIIECTBIISTHCS B
rpynmne (Hanpumep, MOAroTOBKA JOKJIala U MPE3EHTAlMU M0 OJIHOM TeMe MOTYT
JieNlaTh HECKOJBKO CTYIEHTOB C pa3/ieIeHUEM CBOUX OOS3aHHOCTEH — OAMH

TOTOBUT HAYYHO-TEOPETUUYECKYIO YACTh, @ BTOPOU MPOBOJUT aHAIIN3 MPAKTUKH).



CamocTosaTenbHass paboTa MOXKET OCYUIECTBIATHCA WHAMBUAYAIbHO WU
rpynnamMu CTYJAEHTOB B 3aBHUCHUMOCTH OT IIeJid, 00beMa, KOHKPETHOW TeMaTHUKU
CaMOCTOSITeJIbHON paOOThl, YPOBHS CIOKHOCTH U YPOBHSI YMEHUH CTYJIEHTOB.

KouTponb pe3yabTaTOB CcaMOCTOSTENbHOM paboThl CTYACHTOB JIOJDKEH
OCYLIECTBJISITECA B Tpeliesiax BPEMEHU, OTBEJICHHOIO Ha 00s3aTelibHble yueOHbIe
3aHATHUS U BHEAYJUTOPHYIO CAMOCTOSITEIbHYIO PabOTy CTYJEHTOB MO AUCIUIUIMHE,
MOJKET IPOXOAUTH B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

3amaHus 11 CAMOCTOSITEIbLHOIO BbINIOJIHCHUSA

1. Hamucanme pedepata mo Teme, MNPEAIOKEHHOM MpenojaBaTeiaeM HIu
CaMOCTOSITENIbHO BBIOPAHHOM CTYZICHTOM U COTJIACOBAHHOM C MPENO/IaBaTEIIEM.

2. lloaroroBka mpe3eHTAUMid C HCIOJIB30BAHMEM  MYJIBTUMEIUIHOTO
000opyI0BaHUS.

MeToanyeckue yKa3aHuIoO K BbINIOJHEHNIO pedpepaTa
Ieau u 3apa4m pedepara

Pedepar (ot nar. refero — nmokmnampiBaro, cooOIIar0) MPEACTABIAET COOOH
KpaTKOe M3JI0KEHHE MPOOJIEMbl MTPAKTUYECKOTO MM TEOPETHUECKOTO XapaKTepa ¢
(bopMyITHPOBKOI OMpEICICHHBIX BEIBOJOB 0 paccMarpruBaemoi teme. M30pannas
CTYJIGHTOM TMpo0jieMa H3y4aeTcsi M aHAIM3UPYeTCsl Ha OCHOBE OJHOr0 WIIU
HECKOJIbKMX HCTOYHHMKOB. B oTinmume oT KypcoBoM pabOThl, MpeacTaBisIOIIEH
co00i1 KOMIUIEKCHOE HCClieloBaHuEe MpoOjeMbl, pedepar HampaBieH Ha aHajIu3
OJIHOM WJIM HECKOJIbKUX HAYYHBIX PaldoT.

Llenamu nanvcanus pedepara sBISIOTCA:

® pa3BUTHE Yy CTYACHTOB HAaBBIKOB TIIOMCKAa AaKTyaJbHBIX MpoOJeM
COBPEMEHHOI'0 3aKOHO/IATENIbCTBA;

® Ppa3BUTHE HABBIKOB KPAaTKOI'O M3JI0KEHUS MaTepuaja C BBIJCICHUEM JIUIIb
CaMbIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOUMBIX JIJIsl PACKPBITUS CYTH MIPOOIIEMBI;

® pa3BUTHE HABBIKOB aHAIM3a W3YYEHHOrO MaTepuasia U (popMylIHpOBaHUs
COOCTBEHHBIX BBIBOJIOB IO BBIOPAHHOMY BOIIPOCY B NIMCBMEHHOM (QopMme,
HAy4YHBIM, TPAMOTHBIM SI3bIKOM.

3aoauamu HancaHus pedepara ABISIFOTCS



- HAy4YuTh CTYACHTa MaKCHMaJbHO BEPHO MepedaTb MHEHHUS aBTOPOB, Ha
OCHOBE pabOT KOTOPBIX CTYJIEHT MUILET CBOU pedepar;

- HAy4YUTh CTYJEHTAa IPAMOTHO M3JIaraTh CBOIO MO3MIIMIO 110 aHATU3UPYEMOM B
pedepate npobdiieme;

- IOJArOTOBUTH CTYAEHTA K JaJbHEHIIEMYy YYaCTHIO B HAYYHO — IIPAKTUYECKUX
KOH(EpEeHLINAX, CEMUHApax U KOHKypcax;

- TIOMOYb CTYAEHTY ONPEACIMUTHCSA C HHTEPECYIOIIEN €ro TEMOU, JajlbHEnIee
PacKpbITHE KOTOPOl BO3MOXKHO OCYLIECTBUTH IIPU HAMCAHUU KYpPCOBOW padOTHI
WIN TUIUIOMA;

- YSICHUTbH AJsl ce0sl M M3JI0KUTh NMPUYMHBI CBOETO COrjacHs (HEcorjacusi) C

MHEHHEM TOTO WJIM UHOTO aBTOpa M0 JaHHOU mpodiieMe.

OcHoBHbIE TPeOOBAHUA K COJAePKaHUIO pedepaTa

CTyaeHT MOHKEH HCIOJIb30BaTh TOJBKO TE€ MaTepuabl (HayYHBIC CTaThH,
MOHOTpaduu, MOcoOus), KOTOPbIe UMEIOT IPSAMOE OTHOIICHHE K M30paHHOW UM
teMe. He gomyckaroTcs OTCTpaHEHHBIE PACCYXACHHUS, HE CBS3aHHBIC C
aHanu3upyemon mpoodaemoii. Conepxanue pedepara T0DKHO ObITh KOHKPETHBIM,
WCCJICIOBAThCS JTOJDKHA TOJIBKO OJIHA TpoliieMa (IOIMycKaeTcss HeCKOJBKO, TOIBKO
€CIM OHM B3aWMOCBs3aHbI). CTyIEHTY HEOOXOIUMO CTPOTO MPHUIACPKUBATHCS
JIOTUKHM W3JIOKEHUS (HAa4aTh C OMPENECICHHUS W aHalu3a MOHSATUH, MEepedTH K
MMOCTAaHOBKE TPOOJIEMBI, TPOAHATU3UPOBATh TYTH €€ PpEImIeHUs U CAesaTh
COOTBETCTBYIOIINE BBIBONBI). PedepaT m0MKEH 3aKaHYMBATHCS BBIBEIACHUEM
BBIBOJIOB I10 TEME.

ITo cBoeit cmpyxmype pedepar COCTOUT U3:

1. TutyneHOrO JIHCTA;

2.BBeneHus, T1ie CTYACHT (GOPMYIHPYET MpoOJieMy, MOUICKANTYI0 aHAIN3Y U
WCCJICIOBAHHUIO;

3.OCHOBHOIO TEKCTa, B KOTOPOM TOCIIEIOBATEILHO PACKPBIBACTCS H30paHHAS
Tema. B oTiimune oT KypcoBoi pabOThl, OCHOBHOM TEKCT pedepara mpenoaraet

pasneneHue Ha 2-3 maparpada 0e3 BbiaeneHus riaB. [Ipu HEOOXOIUMOCTH TEKCT



pedepara MOKET TOMOIHATHCS WLTIOCTPALUSIMU, Ta0IulaMu, rpadukamMu, HO UMU
HE CIeayeT "Meperpyarh" TeKCT;

4.3akioueHusi, rae CTYJIEHT (OpPMYIUPYET BBIBOJbI, CIEJIaHHbIE HA OCHOBE
OCHOBHOT'O TEKCTa.

5.Cnucka ucnoiab30BaHHOM JIUTEpaTypbl. B TaHHOM CIIUCKE HA3bIBAIOTCS KaK Te
UMCTOYHUKH, HA KOTOPBIE CChUIAETCS CTYAEHT MNpU MOJATOTOBKE pedepara, Tak U
UHbIE, KOTOpbIE OBLIM U3YYEeHBI UM MPHU MOJITOTOBKE pedepara.

O6weM pedepata coctapmsier 10-15 cTpaHul] MAIIMHOMUCHOTO TEKCTa, HO B
J000M cllydae HE JOJDKEH TpeBbimath 15 crpanun. WMutepBan — 1,5, pasmep
mpudTa — 14, mons: neBoe — 3cM, npaBoe — 1,5 cM, BepxHee U HiKHee — 1,5¢M.
CrpaHulbl TOJKHBI OBITH TPOHYMEPOBaHbI. AO3alHBIN OTCTYN OT Hayajla CTPOKHU
paBeH 1,25 cwm.

Iopsaok cnaum pedepara u ero oeHKa

Pedeparel mumrytcs cTyneHTaMM B TEUEHHE CEeMecTpa B CPOKH,
YCTaHABJIMBAEMBbIE MIPENOIABATENIEM IO KOHKPETHON JUCUUIUIMHE, JOKJIAIbIBACTCS
CTYJICHTOM U BBIHOCHTCS Ha oOcyxjeHue. IlewaTHwlii BapuaHT caaercs
IPENOIaBATEI0, BEAYIIEMY JUCLHUIIINHY.

[1o pe3ynbTaTaM NPOBEPKHU CTYJIEHTY BBICTABISETCS ONPEIEICHHOE KOJINYECTBO
0aJlyI0B, KOTOPOE BXOJIUT B OOLIEE KOIMYECTBO 0AUIOB CTyAIeHTa, HAOPAHHBIX UM B
TeueHue cemectpa. [lpm onenke pedepaTa yUHUTHIBAIOTCS COOTBETCTBHE
coliepKaHusl BEIOPaHHON TeME, YETKOCTh CTPYKTYPhI padOThl, YMEHHE paboTaTh C
HAy4YHOW JTUTEPaTypoil, yMEHUE CTaBUTh MPOOJIEMYy U aHAJIU3UPOBATH €€, YMEHUE
JOTMYECKH  MBICIHUTh,  BJaJeHHEe  NPO(EeCCHOHATBHOM  TEPMHHOJIOTHEH,

rPaMOTHOCTh O(OPMIICHHUSI.

Tembl pedpepaToB u npe3eHTaMT
1. TMomy4yeHrne MOHOKJIOHAJIbHBIX AaHTUTEI
2. TlomyyeHne peKOMOMHAHTHBIX BaKIIUMH
3. BbrHoTexHOIOTHYeCcKOe MOIydeHne aHTHONOTHKOB

4. MoneKkyJapHOe KIOHUPOBAHUE



5. I'enHas MH>XXEHepUs paCTEHUI

6. IlpuMeHeHuEe rOMOJOTHYHON PEKOMOMHAIINY B OMOTEXHOJIOTUU

7. BenkoBast urxeHepus iN VIVO

8. TpaHcreHHbIE )KUBOTHBIC

9. Ilnomosas myika Drosophila melanogaster, kak MoaenbpHas cuctema

10.bakrepus Escherichia coli, kak moieapHas cucreMa

11.Iposxxu Saccharomyces cerevisae, kak MOJIeJIbHAsI CHCTEMa

12.Hemaroma Caenorhabditis elegans, kak moaeabpHast cucreMa

13.Pr10a Danio rerio, kak MoeIbHas CUCTEMA

14 Mers Mus musculus u kpeica Rattus norvegicus, kak MojiesibHast ciucTemMa

15.Bupychl KUBOTHBIX, KAK HHCTPYMEHTBI OMOTEXHOJIOTHU

16.MeTo1bI CEKBEHUPOBAHUS HYKJIEUHOBBIX KUCIOT

17.Pu6o3umsl u PHK-anTameps! u ux npuMeHeHrne B OMOTEXHOJIOTUU

18.IlpuMeHeHnEe aHTUTEN B OMOTEXHOJIOTUHU

19.11na3muael GakTepuii U X MPUMEHEHHUE B KAUECTBE BEKTOPOB

20.Metob! cTepriIM3aliuy J1a0opaTOPHOM MOCYAbI U MPUOOPOB

21.Cnioco6bl mosyueHusi peKOMOMHAHTHBIX O€JIKOB

22 KynbTyphl KJIETOK MIJIEKOITUTAIOIINX

23.11ITaMMBI KAIIIEYHOH MAIOUKH MPUMEHSIEMbIE B OMOTEXHOIOTHUECKUX
IpOEeKTax

24.0co0EeHHOCTHU HKCIIPECCUU PEKOMOMHAHTHBIX OEJIKOB B KJIETKaX 3YKApUOT

25.]IporxKeBbIe IKCITPECCUOHHBIE BEKTOPbI

26.Tumnsl MPOMOTOPOB B 3KCITPECCHOHHBIX BEKTOPAX

27 .HampaBneHHBIN MyTareHe3 M TeHHasi HH)KEHEpHsl OEIKOB

28.DarosBeIii qucnei

29.PubocomMHBIN nucIUIen

30.ITonyueHue peKOMOMHAHTHBIX OEJIKOB MPH MOMOIIN YYKAPUOTHUECKUX

CHCTCM

Kpurepuu ouenku pedepara



WznoxxeHHoe MOHMMaHHE pedepara Kak LEJIOCTHOTO aBTOPCKOTO TEKCTa
orpezensieT KPUTEpUU €ro OLIEHKH: HOBHM3HA TEKCTa; 0OOCHOBAHHOCTH BBIOOpA
UCTOYHUKA; CTENEHb PACKPBHITHS CYIIHOCTH BOMPOCA; COOMIONeHUs TpeOOBaHUHN K
0(OpMIICHUIO.

HoBu3Ha TekcTa: a) akTyaJbHOCTh TEMBbI HCCIEAOBaHUS, ©) HOBH3HA U
CaMOCTOSITEILHOCTh B TIOCTAHOBKE MPOOJIEMbI, (POPMYIHMpPOBaHUE HOBOTO acCIeKTa
U3BECTHOM NpoOJieMbl B YCTAaHOBJICHMHM HOBBIX CBsi3ed (MEXIPEAMETHBIX,
BHYTPHUIIPEIMETHBIX, UHTETPAIMOHHBIX ); B) YMEHHE paboTaTh C MCCICAOBAHUSIMU,
KPUTHUYECKOHN JTUTEPaTypOid, CUCTEMATU3UPOBATh U CTPYKTYPUPOBATh MaTepual; I)
SBJIGHHOCTh ABTOPCKOW TMO3UIIMH, CAMOCTOSITEIbHOCTh OIICHOK W CYXACHMI; 1)
CTHJIEBOE €IMHCTBO TEKCTA, EMHCTBO YKAHPOBBIX YEPT.

CreneHb pacKpbITHsS CYIIHOCTH BOIIpOCa: a) COOTBETCTBHE IIJIaHA TEMeE
pedepara; 6) COOTBETCTBHE COJIEpKAHUS TeMe U TUIaHy pedepara; B) MOJHOTA U
ryOMHa 3HaHUM MO TeMe; I') 0O0OCHOBAaHHOCTh CIHOCOOOB M METOJIOB pabOTHI C
MaTepuajoM; €) yMeHue 00001aTh, JelaTh BBIBOJABI, COMOCTABISTh Pa3IUYHbIC
TOYKHU 3PEHUS 110 OJTHOMY BOIpOCy (mpoodieme).

OOOCHOBaHHOCTh  BBHIOOpAa HCTOYHHMKOB: a) OIICHKAa HCIOJIb30BAaHHOM
JAUTEpaTyphl: TPUBJICUYCHBI JIM HauOoJiee W3BECTHBIE pabOTHl 1O TeMe
uccienoBanusi (B T.4. KypHajbHbIE MyOJMKAIMU TIOCIAEIHUX JIET, TOCIEIHHE
CTaTHUCTUYECKHUE JIaHHBIE, CBOJKH, CIIPABKU U T.1I.).

Cobmtonenne TpeboBaHuM K O(OPMIICHHIO: a) HACKOJIBKO BEPHO O(POPMIICHBI
CCBUIKM Ha MHCIOJNb3YyEeMYIO JIUTEpaTypy, CIHCOK JHUTepaTyphl; 0) OleHKa
TPAMOTHOCTH U KyJbTYphl  U3NIOXeHHs (B T.4.  opdorpaduaeckoid,
NMYHKTYaI[MOHHOW, CTHJIMCTHYECKONW KYyJIbTYpPBHl), BIaJ€HHUE TEPMHUHOJIOTHEH; B)
cobmoienne TpeboBanmii K 00EMY pedepara.

PerienseHT J0mKEeH dYeTko copMyIMpoBaTh 3aMEYaHWE U BOIPOCHI,
JKEJaTeJIbHO CO CChUIKaMU Ha padoTy (MOXKHO Ha KOHKPETHBIE CTPAaHUILIbI PAOOTHI),
Ha MCCcleI0BaHus U (aKTUYECKUE TaHHbIE, KOTOPBIE HE YUEN aBTOP.

PerieH3eHT MOXKET TakKe yKa3aTh: OOpamiaics Ju OpJUHATOpP K TeMe paHee

(petepatsl, muCEMEHHBIE PA0OTHI, TBOPUYECKHE PabOTHI, OJUMITUAIHBIE PAOOTHI U



Ip.) U €CTh JIU Kakue-InOo MpeIBapUTeNbHbIE PEe3yIbTaThl; KaK BBIMTYCKHHUK BEIN
paboTy (IJ1aH, MPOMEXKYTOUHBIE 3Tallbl, KOHCYJIbTALUA, 10padOTKa U mepepadoTKa
HallMCaHHOTO MJIM OTCYTCTBHUE YETKOrO IUIAaHA, OTKa3 OT pPEKOMEHAALUN
PYKOBOJIMTEIISA).

CryneHT npeicTaBisieT pedepar Ha PEeLEeH3UI0 HE MO3/IHEE YEM 3a HEJENI0 110
3aIUThl. PelleH3eHTOM SBIII€TCS Hay4HbIN pPyKOBOAUTENb. ONBIT MOKA3bIBAET, YTO
eJIecCO00pa3HO 03HAKOMUTH OpAMHATOPA C PEIEH3UEH 3a HECKOJIbKO JHEH 10
3amuThl. ONIOHEHTOB Ha3HAuYaeT MpEenojaBareilb U3 4YUcCiaa OpAuHATOpoB. s
YCTHOTO BBICTYIUIEHUSI OpAUHATOPY A0CTaTO4YHO 10-20 MUHYT (IPUMEPHO CTOJIBKO
BPEMEHH OTBEYAET MO OMJIeTaM Ha SK3aMeHe).

OreHka 5 CTaBUTCS, €CIIM BBIMOJTHEHBI BCE TPEOOBaHMS K HAIMMCAHUIO U 3aIUTE
pedepara: oOo3HaueHa mpoOiieMa W OOOCHOBaHA €€ aKTyaJdbHOCTh, CJEIaH
KpaTKUM aHaIU3 PA3IMYHBIX TOYEK 3PEHHS HA paccMaTpUBAEMYIO MpoOiieMy U
JOTUYHO HW3JI0KEHAa COOCTBEHHAs MO3UIHUs, CHOPMYITHpPOBAHBI BBIBOJIBI, TEMa
pacKphITa MOJTHOCTHIO, BBIIEPKAH 00BEM, COOMIOACHBI TPEOOBaHMS K BHEITHEMY
o(OopMIICHHIO, JaHBI TIPABUIBLHBIC OTBETHI HA TOTIOJTHUTEIHHBIC BOMPOCHI.

Omnenka 4 — ocHOBHbIE TpeOOBaHUS K pedepary U ero 3alluTe BhIMOJIHEHbI, HO
Opu DITOM JIOMYIIEHBl HEIOYeThl. B YacTHOCTH, HWMEIOTCS HETOYHOCTH B
U3JIOKEHUW MaTepualia; OTCYTCTBYeT JIOTHUYECKas IMOCIeAOBaTeIbHOCTh B
CYXXJICHUSX; HE BBIJEPKaH 00BEM pedepara; UMEIOTCs YIyIIeHUus B 0pOPMIICHUY;
Ha JIOTIOJTHUTENIbHBIE BOMIPOCHI MPH 3aIIUTE JaHBI HETIOTHBIE OTBETHI.

Onenka 3 — UMEIOTCSA CYIIECTBEHHBIE OTCTYIUIGHMSI OT TpeOoBaHM K
pedepupoBanuio. B yacTHOCTH: Tema OCBEIIEHA JMIb YAaCTUYHO; JOIMYILEHBI
dakThueckue OWMOKKM B COAEpKaHUM pedepara UIM TOpU OTBETE Ha
JIOTIOJIHUTEIbHBIE BOIPOCHI; BO BPEMS 3aIUThI OTCYTCTBYET BBIBO/I.

Omnenka 2 — temMa pedepata He pacKpbiTa, OOHAPYKUBAETCS CYIIECTBEHHOE
HEMOHUMAaHUE MPOOIEMBI.

Omnenka 1 — pedepat opaHATOPOM HE MPECTABIICH.
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IMacnopt ®OC
3anonnsemes 6 coomsemcmeuu ¢ Ilonooicenuem 0 QOHOAX OYEHOUHBIX CPeOCms 00PA30BAMETLHBIX
npospamm  evicuieeo 00pazosanus — npospamm  bakanagpuama, cneyuanumema, mazucmpamypwi {BDOY,
ymeepocoeHHbIM npukazom pekmopa om 12.05.2015 Nel2-13-850.

Konx n popmyaupoBka Jranbl GOpMHUPOBAHUS KOMIIETEHIIHHI
KOMIIEeTEeHIIUH

Mop(hoyHKIIMOHAIIbHBIC, (PU3NOTOTHICCKHE
3HaeT COCTOSIHHUS U TTATOJIOTHYECKUE MTPOIIECCOB B

OTIIK-8 criocoGHOCTh K OLICHKE OpraH13MC 9CITOBCKa

MOp (o yHKIIMOHATBHEIX, olleHUBATh MOP(POPYHKITMOHATBHBIE,

(HM3HOTIOTHYECKHX COCTOSTHHUI U yMeeT (U3HOTIOTHYECKHE COCTOSHUS ¥ IIATOJIOTMYECKHE

MaTOJIOTHYECKHUX MPOIIECCOB B HPOIIECCHI B OPraHU3Me YelIOBeKa

OpTaHU3ME HCIOBCKA /UL POLICHIA METOJIaMH OLIeHKH MOP(HO(YHKIMOHANBHBIX,

npoecCHOHANbHBIX 32724 S (HU3HOIOTHYECKHX COCTOSTHHM U MATOJIOTHYECKUX
IPOIIECCOB B OPraHU3Me YeJIOBEKa IS PEIICHUS
poQeCcCHOHATIBHBIX 3a1a4

T1K-22 crocoGHOCTD K YUaCTHIO B 3HaeT CriocoObl OpraHu3anyy HAyIHBIX HCCIEIOBaHUN

MPOBEJICHUU HAYYHBIX YMmeer MPOBOJNTH HAYYHBIC UCCIICIOBAHUS

HCCIeN0OBaHNH Bnaneer | Metogamu paGoThl Ha HAy4HOM 0GOPYI0BAHUE

OueHouHbIe cpecTBA sl TEKYLIeld aTTecTAlNH

KouTposibHble TecThbl TpeAHA3HAYEHBI I CTYJASHTOB, HW3YYalOIIUX KypC
«]'eHOMHasg MeIUIIMHA».

[Ipu pabote ¢ TecTamu mpeasiaracTcsi BHIOPATh OJIMH BapHAHT OTBETA U3 TPEX —
YeThIpeX MpeMJIOKeHHBIX. B TO ’xe Bpemsi TecTbl 1O CBOEH CII0KHOCTU
HeoAMHAKOBBI. Cpeau TNPeJIOKEHHBIX HMEIOTCS TECTbl, KOTOpBIE COAEpKaT
HECKOJbKO BapUAHTOB MPABWIBHBIX OTBETOB. OpAMHATOPY HEOOXOIUMO YKa3aTh
BCE MPaBUJIbHBIE OTBETHI.

TecTsl paccunMTaHbl Kak Ha WHIWBHIYAJIbHOE, TaK M Ha KOJUJIEKTHBHOE HX
pemenrie. OHU MOTYT OBITH UCIIOJIB30BAHBI B MPOIECCE U AyIUTOPHBIX 3aHATUH, U
caMOCTOATeNIbHOU paboThl. OTOOp TECTOB, HEOOXOAUMBIX JJIsi KOHTPOJIS 3HAHUU B
polecce MPOMEKYTOUHOM aTTeCTalliy MPOU3BOIUTCS KaXKIbIM IPETo/iaBaTesieM
UHIUBUYAJIbHO.

Pe3ynbTaTh BBITIOJTHEHUS TECTOBBIX 3aJIaHu’ OIICHUBAIOTCS
MpernoiaBaTesieM Mo MATHOALTFHOM IIKaie NIl BHICTABICHUS aTTECTAIlUU WM TI0

CHCTEMC <«3a4ycT» — «HE 3a4cT». OIICHKa «OTJIMYHO» BBICTABIIACTCA IIpHU




paBUJILHOM OTBeTe Ha Oosee ueM 90% mpemtoKeHHBIX MpernogaBaTeeM TECTOB.

OreHKa «XOpOITIo» — MPH MPaBUILHOM O0TBeTe Ha Ooisiee ueM 70% TectoB. OrneHKa

«YyIOBJICTBOPUTEIBHO» — TMpHU MpaBUIbHOM oOTBeTe Ha 50% mpeasioKeHHbIX

OpIMHATOPY TECTOB.

IIpumMepsl TECTOBBIX 3a1aHUM
1. HazHaueHue NuTaTeIbHbIX CPE:
a) obecrieyeHre BKMBAEMOCTHU KJIETOK;
0) cocOOHOCTH KJIETOK K Mpostrdepaluu;
B) CITIOCOOHOCTH KJIETOK K AudHepeHnpoBKe
1) 0, B - BEPHO;
€) BCE BBIIIETIEPEYUCIEHHOE BEPHO.

2. Kakue BuIbpl MaTepualoB HCIOJIB3YIOTCA MPU KYJITUBUPOBAHUHU KIIETOK

MIJICKOITUTAIONINX:

a) TUIaCTHK;

0) aTOMOOOPOCHIIMKATHOE CTEKIIO;

B) METa;

I') BCE BBILIEMIEPEUUCIICHHOE BEPHO

3. XapakTepHbIe MPU3HAKH aIlONTO3a KIICTKH:

a) TCHCTHYCCKAsA ACTCPMHHAHTA, Y4YaCTHUC CIICHHUAJBHBIX BHYTPHKICTOYHBLIX

MEXaHH3MOB;

0) HenmporpaMmMupyemasi rTu0esb KJIETOK;

B) IPOTrpaMMUPYEMBI XapaKTep TuOenn KIETKH,
I') IPOIIECC THOETN HEYIIPaBIIseM;

1) mpoliecc rudenn oopaTum.

4, HepBBIe OKCIICPUMCHTHI, IMOKa3aBIIHUC, YTO JKMUBOTHBLIC TKAHH BO3MOKHO

KyJbTUBUPOBaTh B  (PU3MOJOTMYECKOM  pacTBope In  Vitro  mposen

l.
2.
3.

K. bepnapn
V. Py (Poykc)
I. Kenep

4. P. XappucoHn



5. Kakue kiieTku jierue KyJabTUBUPOBATH?

a) Knetku Me301epMalibHOTO MPOUCXOXKICHHUS;

0) DnuTenuanbHbIe KICTKH;

B) Heliponsr;

r) KileTku 3HIOKpUHHBIX TKaHel

6. dakTOphI pocTa 3TO

a) OMOJIOTUYECKH aKTUBHBIC COCAMHCHHUS;

0) CTUMYJIUPYIOT WJIM UHTUOUPYIOT JiesieHne U U HEepeHIIMPOBKY KIETOK;

B) SIBJISIFOTCSI OCHOBHBIMU TIEPEHOCUYMKAMHU MUTOTEHHOTO CUTHAJIA KJICTKH,

T') TPOAYIUPYIOTCS HECTIeNU(PUISCKUMU KIETKaMU, HaXOASAIIMMUCS BO MHOTHUX
TKaHsX;

1) CXOJIHBI C TOPMOHAMM;

€) BCe BEPHO;

X) a, 0, B, T, - BEpHO

7. ITpu Tpancdopmaiiu CKOpOCTh pOCTa KIETOK

1. HE W3MEHSIETCS
2. YBEIIMYMBACTCS
3. yMEHBIIIAETCS

8. YcremHoe ucnob3oBaHue GUOPOOIACTOB B MEAMIIMHE CBA3aHO C TEM, YTO
OHU UMEIOT:

a) TUTIJIOWTHBIN KapUOTHIT,

0) HU3Kas SKCTIPECCUs aHTUTEHOB THCTOCOBMECTUMOCTH;

B) OTCYTCTBHUE OHKOT€HHBIX TTOTCHIIHI;

') CHHTE3UPYIOT TPOIOKOJIIATEeH;

1) TPOAYIUPYIOT (aKTOPBI POCTA;

€) BCE BEPHO

9. KynpTHBUpPOBaHHME OpPraHOB Ha CTOJIMKE W3 METALIMYECKON CETKH
TPEIITOKIIT
1. JIe6
2. Coparr



3. Tpoysemn
4. Yen
10. HakoruieHne OTX0/I0B M HEMOCTOSTHCTBO BHEIIHMX YCJIOBUM HaOIoaercs
IIPY KyJIbTUBUPOBAHNH
a) HEPOTOYHOM;
0) NpOTOYHOM
11. Tlo ucrounuky BeigeneHus CK kmaccubunupyror:
a) SMOPHOHAJIbHBIE;
0) peranbHbIE;
B) CTBOJIOBBIE KJIETKH B3POCIIOT0 OpraHu3Ma
') BC€ BEPHO
12. CTBOIOBBIE KIIETKH
a) HeaudpepeHIIMPOBaHHbBIC KIETKU;
0) nuddhepeHIMPOBaHHBIC KIETKH
B) CLIOCOOHBI K CAMOBOCIIPOU3BEICHUIO
') cCIocoOHBI K U dhepeHIINPOBKE B CIICIIMATU3UPOBAHHBIC TKAHU;
1) a,B,I' - BEPHO
13. DmOpuoHanbHbie cTBOJIOBBIE KiIeTKH (DCK)
a) MOTYyT HEOTPAaHUYEHHO MOJACPKUBATHCS B KYJIbTYpPE M CIIOCOOHBI K
muddepeHIIMPOBKE BO BCE KIETKH B3POCIOr0 OpraHu3Ma;
0) o0nagaroT OrpaHUYEHHON CHOCOOHOCTBHIO K JU(GEPEHIIMPOBKE U
OTpaHUYCHHBIM PO (EPATUBHBIM MTOTCHITHATIOM.
B) 00Ja7al0T CHOCOOHOCTBIO K KOHTEKCT-3aBUCHUMOW Jud(epeHIupoBKke B
"HEpOACTBEHHBIE" THUIIBI KIIETOK.
14. Comatuueckue ctBojioBbie KieTku (CCK)
a) MOTYyT HEOIPAaHUYEHHO MOJACPKUBATHCS B KYJIbTYpPE M CIIOCOOHBI K
nudpepeHInpOBKE BO BCE KIETKU B3POCIOr0 OpraHu3ma;
0) o0mamaroT OTpaHWYEHHOW CIMOCOOHOCTHIO K audepeHIMpoBKe
OTrpaHUYCHHBIM MPOJIM(PEPaTUBHBIM MTOTCHITUATIOM;

B) 00JIalal0T CIOCOOHOCTHIO K KOHTEKCT-3aBUCUMOW Iu(GhEepeHITUPOBKE B



"HEpOJCTBEHHbIE" TUIIBI KJIETOK.
B) 0, B - BEpHO
15. CK B3pocioro opranuszMa o0Hapy>KeHbI B:
a) KpOBY;
0) KOCTHOM MO3T¢;
B) CKEJIETHBIX MBIIIIIAX;
I') POrOBULIE U CETYATKE IJ1a3a;
1) MyJibIie 3yOOB;
1) TOJIOBHOM ¥ CHMHHOM MO3T€;
€) KPOBEHOCHBIX COCYAaX;
) TIEUCHU;
3) KOXE€;
1) JKeJIyI0YHO-KUIIIEUHOM TPAKTE;
K) MOKETy TI0YHOM Kese3e.
J1) BCE BEPHO
16. Mesenxumanbhubie cTBOJOBbie KieTkM (MCK) oTtkpeiThl B 60-x ropax
IPOLLIOTO CTOJETHUS
a) A. ®pugeHmTetHOM;
0) A. MakcUMOBBIM;
r) JI. KopoukuHbiM
17. MCK sBnsitoTcsl peAleCTBeHHUKAMU
a) aJUIOIIMTOB;
0) XOHIPOIIMTOB,
B) 0CT€00JIaCTOB;
r) pubpobdnacTos;
1) CTPOMBI KOCTHOT'O MO3ra:
e) a,0,B,11 - BEpHO
18. OCK npuMeHSIOTCS JJ1s1 JICUCHUS:
a) nuabet tuna I;

0) 6osie3ns [lapkuHcoHa;



B) TPAaBMAaTUYECKUX TTOBPEKIECHUN CTUHHOTO MO3Ta;
T') UIIIEMUYECKOW OO0JIE3HU CEepla;
1) TyOepKyJesa;
€) MbIIIeYHOU auctpodun romeHHa;

X) a,0,B.T,€ -BEpHO

19. B3pociibie CTBOJIOBBIE KIETKH:
a) SIBJISIIOTCS IPUYMHONW HEKOTOPHIX THIIOB PaKa,
0) TepSIOT KU3HECITOCOOHOCTh C YBEJIMUEHUEM BO3pacTa JIOHOPA;
B) 0OHAPYKEHBI TOJILKO B TUIOAHOW TKAHU M YMOWJIMKAILHOW KPOBH;
') MOTYT OBITh MCTIOJIb30BAHBI I CO3/IaHUS 1IETTIOCTHOTO OPraHa;
1) IMEIOT TaKyIO e aHTUTCHHOCTb, KaK M KJICTKH JOHOPA,;

€) BCE BEPHO;

) OTBETHI a),0), ¥ 1) BEPHBI

20. [Inst cozmaHust KyJabTypbl SMOPUOHAIBHBIX CTBOJIOBBIX KJIETOK BbI JOJKHBI
UMETh:
a) OIJIOJIOTBOPEHHYIO SIMIIEKIIETKY;
0) COMaTHYECKYIO KIIETKY;
B) MaTKYy JJI UMIUIAHTAlLlUN;
I') NOAXOMSILYIO Cpely JUlsl BbIpAIllMBaHUsS, HANPUMEP KJIETOYHBIE JIMHHUH
MBIIIIH;
1) MHOKECTBO OIIOZIOTBOPEHHBIX SULEKIIETOK;
€) OTBETHI @) U T') BEPHBI;
) OTBETHI @), 0) U T') BEPHBI
21. TpyaHocTH B HCIOJNB30BAHUM CYIIECTBYIOIIMX B HACTOSIIEEe BpeMms
AMOPHUOHATILHBIX KJIETOUYHBIX JIMHUN B JICUEHUU 3a00JI€BaHUIN YeIOBEKAa COCTOUT B
CJIEYIOILEM:
a) OHU MOTYT AU(depeHIUPOBATHCS B HENIPABUIIbHBIN THUIT TKAHU;
0) OHM MOTYT CITY>KUT UCTOYHUKOM PAKa;

B) OHH MOTYT OBITH 3arpsA3HCHEBI ITPHW BbIpAalllMBAHHWK HA KJICTOYHBIX JIMHUAX



MBIIIIH;
r), 0 U B - BEpHO
22. B mopnepkaHUM KU3HU BBICHIMX OPraHU3MOB KIIOYEBYIO POJb HUIpaeT
KOHTPOJIb

a) npoaudeparuuy,

0) nuddhepeHIMPOBKY;

B) HAIMpPaBJICHHOI'O ABUXCHUS KJICTOK,

I') BC€ BEPHO

23. JInst MHOYKIUK CIUSHUS KIJIETOK UCIOJIb3YIOTCS BELIECTBA

a) nonsl Ca?*

0) MOJUATUIICHTJIUKOJIb,

B) JIM30JICIUTHH,

') MOHOOJIEAT TJIMILIEPUHA,

n) Bupyc Cennaii

€) DIIMLEPHUH

) BCE BEPHO

3) a,0,B,T,]1 -BEPHO

24. KneTku, WCIONb3yeMble KaK B KJIETOYHOM TpPAHCIUIAHTOJIOTHMHM, TaK U B

TKaHEBOW MH)KEHEPUHU, MOTYT ObITh:

a) ayTOr€HHBIMU;

0)aJITIOreHHBIMU;

B) KCEHOT€HHBIMU

') BCE BEPHO

25. T'umorernyeckas  CIIOCOOHOCTh  CTBOJIOBBIX  KJIETOK  B3POCIJIOTO

g depeHIIMPOBATHCS B KIETKH HECKOJIBKUX HarpaBieHui quddepeHInpOBKU

a) TUIaCTUYHOCTH;
0) MepCcUCTEHIINS,
r) nposdepanus

26. OnyxoJieBbI€ KJIETKU B KYJIbTYype:

a) nensres 50 pas;


http://humbio.ru/humbio/immunology/00072897.htm
http://humbio.ru/humbio/reprod/00018d14.htm
http://humbio.ru/humbio/protrusion/0002307d.htm

0) nensitest 100 pas;

B) OECCMEPTHBI;

T') HE ICNIATCS

27. IlpumMepoM CIIOHTAHHOTO CIUSIHUS KJIETOK HE SBISICTCS:

a) TIa3MoraMusi y rpuoog;

0) clusiHuE MUOIIUTOB;

B)CJIMSTHUE OTYXOJICBBIX KJIETOK;

r)o0pa3oBaHue 3UTOTHI;

1) causiHue GpuodpobiacToB

28. KieTku nepBUYHOMN KYJIbTYpPHI:

a) OJTHOPOJIHBI;

0) reTeporeHHsl;

B) HE COZICpXKaT CIIeUATH3UPOBAHHBIX KIIETOK;

I') aKTUBHO MPOIUPEPUPYIOT

29. Ilpu3Haku ¥ CBOWCTBA XUMEPHOTO OPraHN3Ma MOTOMKAM:

a) mepeaaroTes;

0) HEe mepemarTes

30. B skcnepumentax, npoBenaeHHbIX Poccom Xappuconom B 1907 romy, in
VitrO KyJIbTHBHpOBAIACh TKAHb:

a). HEpBHas;

0) snuTeNnnaNbHasl;

B) 000J10YKa KypHHOTO IMOpPHOHA;

I') OIyXOJIeBas

31. TparcopMupoBaHHBIEC KIETKH:

a) CTAaHOBSITCS 3aBUCHUMBIMHU OT CyOCTpaTa;

0) 00pa3yroT MOHOCJION;

B) 00pa3yloT MHOTI'O CJIOEB

32. OcTtaHOBKa JCIICHUS HOPMaJbHBIX KJIETOK ITOCIEe OOpa30BaHHS MOHOCIOS
00BsICHSICTCS:

a) KOHTaKTHBIM TOPMOKEHHUEM;



0) KOHKypeHLKen 3a (PaKTOPbI pOCTa U MUTATENbHbIE BEIIECTBA;
B) GOpPMOIl KIIETOK;

I') OpraHu3anuei MUTOCKeeTa;

1) COBOKYITHOCTBIO BCEX 3TUX (DAaKTOPOB

33. Cpena i KyJIbTUBUPOBAHUS KUBOTHBIX KIIETOK:

a) Kucas,

0) menovHasi;

B) O1M3Ka K HEUTpaIbHOM

OueHoYHbIE CPeCTBA ISl MIPOMEKYTOYHOM aTTeCTAIUN
Bomnpocsl k 3a4eTy N0 JUCUMILIMHE
«I'eHOMHas1 MeAULIUHA»

1. Uctopus pa3BuTusi OWOTEXHOJOTMH KaK MPAKTHUYECKON JCSATEIBHOCTH
JIIOJC U €€ OCHOBHBIE BEXHM CTAHOBJICHMS Kak Hayku. [lepBeie momcropuyeckue
OnoTexHoJoruk. BO3HMKHOBEHHE TepMHUHA «BHOTEXHOJOTHS» UM €ro amTop.
[TepBoe OMOTEXHOJIOTHYECKOE MPOU3BOACTBO AHTUOMOTHKA, aBTOP €€ CO3JaHUA.
OCHOBOIIOJIO)KHUKH ~ KJIETOYHBIX KYJIbTYp W OHMOMEIUIIMHCKUX KJIETOYHBIX
TeXHOJOTUN. OCHOBHBIE OTKPBITHSI 1 OCHOBOMOJIOKHUKHN T€HHOU HHKEHEPUH.

2. CtpoeHue HYKJIEWHOBBIX  Kucior. [IpemmectBeHHukn  OWOCHHTE3a
HYKJICMHOBBIX KUCJIOT. 3°- U 5’ KOHIIBI LIENEH HYKJIEMHOBBIX KUCIIOT.

3. ®opwmsl ctpykTypsl JJHK.

4, Permukamuss JIHK mpokapuor W »ykapuoT, OCOOEHHOCTU pEIUIMKAIIUH,
CHHTE3 OJHOW ¥ BTOPOU LENU — OCHOBHBIC Pa3INyusl.

5. O6pazoBanue mpaiMepoB, YAAJICHHE MpaiiMepoB, MPUHITUI JUTUPOBAHMUS.

JAHK-nonmmmepaspl oprann3MoB, UX NOJMMEPAa3Has U DK30HYKJI€a3Hasi aKTUBHOCTb.



Pemenrie mpoOaemMbl CHHTE3a aHTHITAPAUICIBHBIX IIETIEH MPU OJHOHATIPABICHHOM
JBH>)KCHUU BUJIKU PETUIMKALINH.

6. buonoruyeckoe 3HaYCHUE IK30HYKIICA3HBIX AKTUBHOCTEN MOJIUMEPA3.

7. TlonmnmepasHas uenHas peakuus. OcHoBHble yyacTHUKM [ILIP, aTambl nukna
[P, nx ¢puznko-XxuMuIecKue 0COOCHHOCTH.

8. Uro Takoe npaiiMepsl U Kak KX KOHCTPYUPYIOT?

9. UTo MCHonbp3yIOT B Ka4eCcTBe NMpeAlecTBeHHUKOB cuHTe3a JJHK?

10.IIpencraBnenre O AIUHHBIX U KOPOTKUX MaTpHIlaX, XapakTep HAKOILICHUS
npoaykroB IILIP, kakume wmatpuisl OyayT mnpeoOjanaTh B KOHIIE YCIEIIHO
MpoIIeAIe peakuuu?

11.®epmentsr ans [P, ux ocoGeHHOCTH, CaMblii U3BECTHBIM TOAXOISAIINN
dbepment s [TLP.

12 Ilpoekt «I'eHOM uenoBEeKa», €ro JHUAEPHl U JIBE€ KOHKYPUPYIOIIHUE TPYIIIIbI.
Pe3ynpTaThl  mpoOEKTa:  KOJUYECTBO  TE€HOB, JIOJS  OEIOK-KOJIUPYIOIINX
MOCJIEAOBATEIbHOCTEN,  YHUKAJIbHBIE  IOCIEJOBATEIbHOCTH,  IMOBTOPECHHbBIC
MOCJIEA0BATEILHOCTH (ITOBTOPHI), UX OCHOBHBIE THUIIBbI, MOOUJIbHBIE T€HETUUECKUE
AJIEMEHTHI, TPAHCIIO30HbI U UX THIIBI.

13. Tpanckpuniusi ¥  JIKCOPECCUS TE€HOB, MPHUHIUIIBI  TPAHCKPUIIIIUU,
MPOMOTOPBI CUJIbHBIE M Ci1a0ble, KOHCEHCYCHBIE MOCIEAOBATEIbBHOCTH U HX
OCHOBHBIE MOTHUBBI Y IPOKAPHUOT U 3YKAPHOT.

14 EauHunbl  TPAHCKPUIIMU, TAHAEMHO-TIOBTOPEHHBIE TEHBI, «EJIOYKHU
TPACKPUIIUN», TMOHATHE SAPBIIIKOBOIO OPraHU3aTopa, IMOHSTHE MPOLECCHHTa
PHK, cninalicuHra u anpTepHaTUBHOTO CIUIAMCHHTA.

15. Muoroo6pazue PHK u ux ¢ynxkuuu: (MRNAs (MPHK/uPHK), rRNAs
(pPHK), tRNAs (TPHK), sSnRNAs, snoRNAs, scaRNAs, miRNAs, siRNAs u ap
(tenomepasznas PHK, nanpumep).

16.Caiinencunr, ero npunnui, yaactue PHK, u cnenuduyeckux 6emkoB.

17. Ox30HyKJI€a3bl ~ PECTPUKIMHM, WX  KiIacCUPUKAIMS W MPUHIHUI
HCIIOJIb30BaHUS B TEXHOJIOTUSX TEHHOW MH)XEHEPHH.

18.Tumnsl pa3pbIBOB M KOHIIOB.



19.11puHIIMI  MOJIEKYJISIPHOTO KOHCTPYHPOBAHUSI W OCHOBHBIE KOMITOHEHTBI
MOJICKYJISIPHBIX KOHCTPYKIMH, HEOOXOIMMBbIE ISl HCIOJIb30BaHUS BEKTOPOB B
OMOTEXHOJIOTHH.

20.KonctpyupoBanue pekomOuHanTHbiXx JIHK ¢ momorisio TepMuHANIBHON
N€30KCUHYKJIEOTUATPaHCPEpPasbl.

21.Turbl BEKTOPOB: MIa3MU/bl, KOCMUbI, BUPYCHBIE BEKTOPBI, HICKYCCTBEHHBIE
XPOMOCOMBI OAaKTepUH, TPOAOKEN, YeIoBeKa — 0COOCHHOCTH UX KOHCTPYHUPOBAHUS
(KJTIOUEBBIC DJIEMEHTHI) U IPUMEHEHUS (Ha3HAYCHUE PA3HBbIX BEKTOPOR).

22 .I'enHas Tepanusi, €€ Onpe/esieHue U Ha3HauYCHHUE.

23.Turbl 1OCTaBKU T€HETUYECKUX KOHCTPYKIMUM, TUIIBI KJIETOK-MUILIEHEH, THUTIBI
T€HETUYECKUX MOIU(DUKAIIUH.

24UYt0 Takoe peAaKTUpPOBAaHME TE€HOMAa U  OCHOBHBIE  TEXHOJOTHH
penaktupoBanus (FAAV, CRISPR, TALENS).

25.MexaHu3M UMMYHHO# 3aiuThl 6aktepui, ctpykrypa CRISPR, tracrRNA,

26.Cas rensbl, 0enok Cas9 u MexaHU3M ero padoThI.

2. KounctpyupoBanue gRNA u ee npuMeHeHre B peJaKTUPOBAHUU T€HOMA.

28.Ilpuniun  TapreTupoBaHus (HAaBEOEHHUS) JBYIEMOYEYHOTO pa3pbiBa MU
UCIIpaBJICHUS] MYTallud C TOMONIbIO pemapalyyd C HAMpaBJI€HHBIM TOMOJIOIOM
(Homology Directed Repair (HDR).

29.KynpTUBHPOBAHUE KJIETOK U KJIIETOUHbIE TEXHOJIOTHH.

30.I'maBHBI BOMPOC B JKU3HU KJIETKH, JIBA BO3MOXHBIX MYTH U KJIETOYHBIN
LUKJI.

31.CTBONIOBBIE  KJIETKH, HMX Kilaccu(uKalus 1O MOTEHIHAIy pPa3BUTHS,
OpUMEpPhl  TOTUMOTEHTHBIX,  IUIIOPUMOTEHTHBIX,  MYJIbTUNOTEHTHBIX U
YHUIIOTEHTHBIX CTBOJIOBBIX KJIETOK.

32.IloHaTHe  pereHepaTMBHON  MEOUIMHBI W  O0JacTH  MpPUMEHEHUs
OMOMEMIMHCKUX  KJIETOYHBIX TEXHOJOruid. Hwumma CTBOJOBBIX  KIIETOK.

BHEKIETOYHBIN MAaTPUKC, €70 POJIb.



33.IIpuHUMIIBI KOHCTPYUPOBAaHUS U HCIOJb30BAHUS OHMOMCKYCCTBEHHOTO
BHEKJIETOYHOTO MaTpUKCa M €ro MpPUMEHEHHE B PEreHEepaTHBHON MEIUIIMHE.
[TeuaTh MaTpHKCa M TKaHeBas redaTh (tissue printing).

34. TexHONOoTHS pPEereHEePATUBHON MEIUITMHBI JUIA JIeYeHUs 0xXoroB. Umes wu
MIPUHIIUATIBI PA3BUTHA NTEPCOHATM3UPOBAHHON METUIIUHBI.

35.PenpoaykTuBHOE W TepameBTHYECKOe  KIOHHWpoBaHWe.  [lpuHimm
KJIOHUPOBAHMSI MIICKOTIMTAIOIINX, UCTOpHUs oBeuku Jlommm.

36.OMOpHOHANBHBIE CTBOJIOBBIE KIIETKU. VIHAYIIMPOBaHHBIE CTBOJIOBBIE KIIETKH,
terpana C. SIMaHaku.

37.BcriomorarenbHble penpoaykTiBHbie TexHodoruu (Assisted Reproductive
Technologies (ART). IIpo6yiieMa 1 MpUYHHBI OECILIO U

38.0cHoBHbIe TexHOMorHueckue mpuembl ART: In vitro fertilization (IVF), Pre-
implantation genetic diagnostics (PGD), Intracytoplasmic sperm injection (ICSI).

Koppekiust naToreHHbIX FTeHeTUYECKUX MYTalMi Y SMOPHOHOB YeJIOBEKa.

Kpurepuu BbicTaB/ICHHS OLIEHKH CTYJIEHTY HA 3a4eTe M0 AUCHUILINHE
«I'eHOMHAsI MeITUIIUHA»

Ounenka 3auera TpeGoBannus k c(popMUPOBAHHBIM KOMIIETEHIUSM

«3a4TEHO» OneHka «3a4TeHO» BBICTABIISETCS CTYIEHTY, €CJIM OH TBEPAO 3HAET
MaTepuan, I'paMOTHO M IO CYHIECTBY H3JaraeT €ro, He NOIycKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, IPABHIBHO
IPUMEHSIET TEOPETUUECKHE MOJOKEHUS IPU PEILIEHUU PAKTHUECKUX
BOIIPOCOB U 33jay, BJa/eeT HEOOXOAUMBIMU HAaBBIKAMU M TIpUEMaMU

HX BBIITIOJIHCHU

«HE 32a4TCHO» OlleHKa «HE 3a4TEHO» BBICTABISIETCS CTYJEHTY, KOTOPBIA HE 3HAET
3HAYUTEIbHOW 4YaCcTM MOPOrpaMMHOrO  MaTepuaja, JIOMyCKaeT
CYIIIECTBEHHBIC OLTUOKHU, HEYBEPEHHO, C OOJIBIIUMHU 3aTPyTHEHUSIMU
BBITIOJIHSIET TIpakThueckue padoTel. Kak mpaBmiio, oIleHKa «HE
3a4T€HO» CTABUTCS CTYAEHTaM, KOTOpPbIE HE MOTYT MNPOAOJIKUTH
oOydeHue 0e€3 [OTMOJHUTENBHBIX 3aHSATHH 10 COOTBETCTBYIOILICH

NUCHUIIINHE.
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