MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHU S POCCUNICKON ®EJIEPAILIIN
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE BBICIIIETO
o00pazoBaHUs
«/laIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)
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PABOYAS IIPOTPAMMA YUEBHOM JANUCITUIIJIMHBI
«MeauIHHCKAasA OMOTEXHOJIOT U

cnennagabHocTh 30.05.01 Meanuunckass OMOXHUMHUS

CI)opMa NOoArOTOBKH O4YHAas1

Kypc 3 cemecTp 6

nexmyn 18 gac.

MPaKTHYECKHe 3aHITHs 36 Yac.

nabopaTopHble pabOThl HE TPETYCMOTPEHO

B TOM 4Hclie ¢ ucnonb3zoBanueM MAO nek.4 /mip.18 /na6. 0 gac.
BCET0 YaCOB ayIMTOPHOM HAarpy3Kku 54 yac.

B TOM 4HCJIE C Hcnojb3oBaHneM MAO 22 yac.
camocTosTeNbHas pabora 18 yac.

KypcoBas paboTa / KypcOBOM MPOEKT — He MPeyCMOTPEHO
3a4eT He MPEeTYCMOTPEH

sk3ameH 6 cemectp (36 yac.)

PaGouas mporpamma coctaBieHa B COOTBETCTBUHU € TPeOOBaHUAMHU (heepasIbHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOI0 CTaHAAPTA BhICIIET0 00pa30BaHus MO HANPaBICHUIO
noarotroBku 30.05.01 «MeaunuHackas OMOXUMHUS», YTBEPKIECHHOTO NMpUKa3oM MuHHcTepcTBa
oOpa3oBanus u Hayku Poccuiickoii ®@eneparun Ne 1013 ot «11» aBrycra 2016 1.

PabGouass mporpamma oOcyxkaeHa Ha 3acenaHuu JlemapTaMeHTa METUIIMHCKOWM OMOXWMHUH U
onodusuku, mpotokon Ne 5 ot «10» utons 2019 r.
Hupexrop [enapramenTa: k.M.H., Momor T.B.

CocraBurens: k.0.H., moneHT Kymetiko B.B., crapmmii nmpenomasatens ['onuapos H.B.



OobopoTHasi cTOPOHA TUTYJLHOTO Jucta PITY /]

|. PaGouas mporpaMmma nepecMoTpeHa Ha 3acefanun lenapramenra:

IIpoTokoun oT « » 20 . Ne

HupexTop nenaprameHTa

(moamucs) (H1.0. ®amunms)

1. PaGouasi nporpamMma nepecMoTpeHa Ha 3acefanuu Jdenapramenra:

[IpoToKkoi OT « » 20 1. Ne

JupexTop nenaprameHTa

(moamuce) (M1.0. ®amumms)



AHHOTALIUA
Jucuunnuaa “MeauuuHckas OMOTEXHOJIOTHS TpeJHa3HadeHa Uil CTYJIEHTOB,
oOyuaromuxcsi 1o oOpazoBarenbHor mnporpamme 30.05.01 «MegunuHckas
OMOXUMMUSI».
JucrunimHa peanmusyeTcss Ha 3 Kypce, 6 cemectp, sBusercs 0a30BOU
JTACIIUILUIAHOM.
[Ipu paspabotke pabodeil mporpamMmbl y4eOHOW AUCIUIUTUHBI HCIOJB30BaHbBI
denepanabHBIi  TOCYIApCTBEHHBIM  00pa30BaTENbHBIA  CTaHIAPT  BBHICIIETO
obpazoBanus no cnenuaibHocTh 30.05.01 «MenuuuHckass OMOXUMHUSY, YICOHBIN
IUTAaH TIOATOTOBKHM croeruaanuctoB mno crernuaibHoctd 30.05.01 «MemuuuHckas
OHOXUMUST.
OO0mast TpyT0EMKOCTh OCBOSHUS THUCIUTIINHBI COCTABIISACT 3 3aUETHBIC CIMHMIIBI,
108 vacoB. YueOHBIM IJIaHOM TPeaycMOTpPeHbl 18 4acoB JEKIUi, MPaKTUYECKHE
3aHsATHUs (36 4acoB), camocTosTeNbHAs paboTa cTyaeHTa (18 yacos).
[Iporpamma Kypca onupaeTcsi Ha 0a30BbI€ 3HAHUS, OJTYUYCHHBIC CTYJEHTAMMU:
- CIIOCOOHOCTHIO K TPUMEHEHUI0 CUCTEMHOTO aHAIM3a B U3YYCHUH OUOJIOTHYECKUX
cuctem (OITK-6)
- TOTOBHOCTBIO K OIIGHKE pe3yJIbTaTOB JIa0OpPaTOPHBIX, HWHCTPYMEHTAIbHBIX,
MaTOJIOTOAHATOMUYECKUX M MHBIX HCCIEIOBAHUM B IEJISIX PACIO3HABAHMS
COCTOSIHUS WJIM YCTAHOBJICHHMS (DaKTa HalW4yusg WJIM OTCYTCTBHUSL 3a00JieBaHUs
(OIIK-5)
- TOTOBHOCTBIO K TPOBEJCHUIO JTAOOPATOPHBIX M MHBIX HCCIEIOBAHUN B IEJSAX
pacro3HaBaHMUsl COCTOSIHUSI WJIM YCTAHOBJICHHMS (paKkTa HadU4usl WJIM OTCYTCTBUS
3aboneBanus (OITK-4)

Heabro aucrumauubl “ MeaunmHackas OMOTEXHOJIOTUS SIBJIsSeTCS 00ydeHue
CTYJIEHTOB 0a30BBIM METOAaM paOOThl C TEHHO-MHKCHEPHBIMU KOHCTPYKIUSMU U
dbopMHpOBaHUE KOMIUIEKCHOTO TIPEACTABICHUS OO0 WCIIONIh30BAHUU METOOB
MOJIEKYJIIPHOI OUOJIOTUU B OMOMEIMIIMHCKUX UCCIEA0OBaHUSIX.

3agaun:



e l3yuuTh TEOpETHMUECKHE OCHOBBI METOJOB MOJEKYJISIpHOW OHOJIOTUH U

T€HHON MHKEHEPHUH

e (O3HAKOMHTHCS C MCTOJaMH HHP U MOJICKYJEIPHOT'O KIIOHUPOBAHUA

e (O3HAKOMHTHCH C MCTOAAMHU aHAJIN3d HYKJIICOTHIHBIX HOCJ'IGI[OB&TCJII)HOCTGI\/’I

o l3yunth 06a3zoBble MeTOABI pPabOTBHl C KYyJbTYypaMH pPAKOBBIX KIIETOK

Yea0BeKa
o I3yunth

npenaparoB

TCOPCTUICCKHUC

OCHOBBI

I[CﬁCTBHH IMPOTHUBOOITYXOJICBBIX

I[JI?I YCIICITHOI'O HM3YUYCHUA OUCHHUILIINHBI «MGTOIIBI FeHHOM HHKCHCPHUU B

OMOMETUIIMHCKUX

HCCICOOBaAHUAX ) y

oOyJarommxcsi  JOJDKHBI  OBITh

c(opMUpOBaHbI CIAEAYIONTUE MTPEBAPUTEILHBIC KOMIIETEHIIUN:

B pesynbpraTe u3ydeHHs NTaHHOW AMCHMIUIMHBI Y oOydaronuxcs (QpopMUPYIOTCS

crienyrouue npopecCHOHAbHbIE KOMIIETEHIMH (3JIEMEHTBI KOMIIETEHIIU ).

Kon wu  ¢opmyanpoBka Jtanbl GOPMHPOBAHUA KOMIICTCHIMHU
KOMIICTCHIIUH
OIIK-9 3Haer [TpuHIMn paboThI aMITMpUKaTOpa JUIS
['0TOBHOCTBIO K TPUMEHEHUIO IIPOBEICHUSA [111P, o0opynoBaHus U1
CHEUAIN3UPOBAHHOTO anekTpoopeza OENKOB M HYKJIEHMHOBBIX KHCIOT,
00opyi0BaHus U MHKYO0AaTOpoB U OHOpeakTopoB 1jsi paboThl C
MEAMIMHCKUX U3JEIHH, KJIETKaMHU TPOKAPUOT U DYKAPUOT
MPETYCMOTPCHHBIX JJIS YmMmeer PaGorate c KyabTypamMu TpPOKapUOTHUYECKUX M
MCIIOJIb30BaHUs B 9YKAPHUOTHYECKUX KIIETOK, MOJIydyaTh CTaOWJIbHbIE
npodeccuoHabHOU chepe KJICTOYHBIC JIUHUH, IKCTIPECCUPYIOTYIO
PEKOMOMHAHTHBIE OENKH.
Bnageer | MerogamMu 1monuMMepasHOM  LIEMHOM — peakUuH,
31eKTpoGope30M OCJIKOB U HYKJICHMHOBBIX KHCJIIOT,
METOJaMU OUYUCTKHM U BBIJACNIEHUS OEJIKOB H
HYKJIEMHOBBIX KHCIJIOT, METOJJAaMH MOJIEKYJISIPHOTO
KJIOHUPOBAHUSI.
OIIK-5 3Haer OcHOBHBIE MIPUHIUIIBI MIPUTOTOBJIEHUS
I'oToBHOCTBIO K OMOXMMHUYECKUX PACTBOPOB, METO/IbI MX OUUCTKH U
HCIIOJIb30BaHUIO0 OCHOBHBIX CTepUIIN3aLUU
(U3UKO-XMMHYECKHX,
MaTeMaTUICCKUX U MHBIX Ywmeer Onpenenarb XMMHUYECKUE CBOWCTBA TECTUPYEMBIX

CCTCCTBCHHOHAYYHBIX

00pasIos




HOHATHH, U METOJIOB NPH Bnaneer | Meronamu OIpeIeJIEHUs pHo, pacuera
peteHnn npohecCHOHATBHBIX KOHIICHTPALIUi BEIECTB
3aja4
[IK-11 3Haer YerpoicTBo IIPOKapUOTUYECKON u
['0TOBHOCTBIO K OpraHu3aIiu 9YKAPHUOTHYECKOM KIETOK U YyMeeT Noa0upaTh
U OCYILIECTBICHUIO METOJIbl  BBIACJICHUS  ILEJIEBBIX  MOJIEKY] W3
IPUKJIAJHBIX U IPAKTUYECKUX KJICTOYHBIX CYCIEH3HM.
IPOEKTOB U MHBIX
MEpOINPUATHH IO U3YUCHHIO
OMOXMMHUYECKHUX U
(PHM3HMOTIOTUUECKHX TIPOLECCOB | YMEET ITon6upats yCJ0BUs IS IpPOBEACHUS
¥ SIBJICHUH, IPOUCXOISIINX B 71a00paTOPHBIX FIKCIIEPUMEHTOB.
KJIETKE YeJoBeKa

Bnaneer | Bnageer 0a30BbIMH MeTOJaMHM OHMOXUMHUYECKOTO

aHaJIn3a.

[1K-12 3HaeT OcoGenHoctu paboTsI u BO3MOKHOCTHU
CriocoOHOCTBIO K o0opynoBaHus JUIs IIPOBECHUS
OTIpeIeIEHUI0 HOBBIX OMOTEXHOJIOTMYECKHX PadoT.
oOnacTell uccieoBaHus U Ymeer HaxoauTe nurtepaTypy, ONUCHIBAIOLIYIO OTKPBITHIE
npobiieM B cdepe pazpaboTku BOIIPOCHI B 00JIACTH COBPEMEHHOM OMOTEXHOJIOTUHU
O6nodusnuecknx U PU3NKo- U 3IpaBOOXPaHEHHUS.
XUMHYECKUX TEXHOJIOTHI B Bnageer | Merogamu noucka HaydyHoW mH(popMaluu B 06a3ax
3/IpaBOOXPaHECHUHT nanabeix NCBI.
IK-13 3Haer CtpykTypy HaIMuCaHUs Hay4HO-
CrocoOHOCTBIO K HCCIIEI0BATENILCKOM pabOThI.
OpraHM3aliy U IPOBEJICHUIO0 | YMeer ®opMmynmupoBaTh LeNb W 33Ja4d  HAY4HO-
HaYYHBIX UCCIIEI0BaHMI, UCCIIeI0BATENBCKOM PaboTHI.
BKJItOUasi BEIOOp LENH U
(bopMynHUpOBKY 3a/1a4,
TJIaHUPOBAHUE, TO00P
a/IeKBaTHBIX METOJIOB, cOOD,
00paboTKy, aHau3 TAHHBIX U
nyOJIMYHOE UX Tpe/ICTaBlICHUE
C y4eToM TpeboBaHH#H Bnanmeer | ba3oBbIMH MeTOIaMU CTaTUCTHYECKOH 0OpabOTKH

UH(POPMALIMOHHOM
0e3011acHOCTH

Pe3yJIbTaTOB HCCIIEI0BaHUS.

Jiis popmMupoBaHUs BbIIIEYKA3aHHBIX KOMIIETEHIIMN B paMKax JUCUUTIINHbI

((MCI[I/ILII/IHCKaH OMOTEXHOJIOTHS» IMPUMCHAIOTCA CICAYIOIUEC MCTOAbI aKTUBHOTO/

HHTCPAKTUBHOTIO 06yT-IeHI/I$I:




JIeK1IMOHHbBIE 3aHATHS:
1. Jlexumsi-Bu3yanu3anus
2. Jlexumug-0Oecena
[IpakTueckue 3aHATHS:
1. Cemunap-aucmyT
2. CeMHHap-NPAKTUKYM
3. Pa3Bepnyras Oecena

4. JlTabopaTopHbIie pabOThI



I. CTPYKTYPA U COJAEPXKAHUE TEOPETUUYECKOM YACTHU KYPCA
Paspen |. IlpuHumnbl MoJIeKYJSIDPHOTO KJoHMpoBaHudA. Ilonumepasnas
nenHas peakunus ( 3 yac.)

Tema 1. YcrpoiictBo renoma. LleHTpasibHasi 10rMa MOJIEKYJISIPHOH OMOJI0THM
(1 gac.)

IlenTpaneHas porma MoJekyisipHod Ouosoruu. Ilonarue rena. CrpykTypa
T€HOMOB MPOKapHOT M 3yKapuoT. OnepoHHas CTPYKTypa T€HOB MPOKAPUOT U
IpepBIBUACTasl CTpyKTypa reHoB sykapuor. Marpuunas PHK. Ilonarue nuctpona.

3KCHp€CCI/I$1 renoB. [Tonsarue aMHJ'II/I(l)I/IKaI_[I/II/I B JKXUBBIX OpraHu3mMax.

Tema 2. Illoaiumepa3nasi nenHas peakuus ( 0,5 gac.)
Perumkanns JIHK y npokapuor m sykapmor. AmmummkoH. I[Ipaiimepsr m JJHK
nosiuMepasbl. Taq monuMepasa u ee pekomOuHantHeie Gopmbl. Mexanusm TI1IP.

Tuner I[TLP.

Tema 3. MeToabl onpeaeieHusi NnepBUYHBIX nociaenaoBarejabHocTeii JHK ( 0,5
yac.)

[TepBuuHas MOCIEAOBATEILHOCTh OHOIOIMMEPOB. DIJIEKTPO(GOope3 HYKICHHOBBIX
KHUCJIOT. DyopeCeHTHO MEYEHBIC J€30KCUHYKIICOTUATPU(DOChATHI.

CexBennpoBanue no CaHrepy.

Tema 4. Ilpsmas u oOparnHas Ttpanckpunuus. IIIP ¢ oOparHoii
Tpanckpunuuei ( 0,5 yac.)

MexaHu3Mbl TPAHCKPUMIMU y TPOKAPUOT M DYKapHoT. MexaHu3Mbl 0OpaTHOM
TPAHCKPUIILMUA Yy BUPYCOB. lICIONb30BaHME KAYECTBEHHOW U KOJIWYECTBEHHOU

[TLP ¢ oO6paTHO¥ TpaHCKPUIIIKEH B MOJIEKYIISIPHOM OMOTEXHOJIOTHH.

Tema 5. Tpancasiuus. beckierounble cuctembl Tpancasinum ( 0,5 yac.)
MexaHu3MBl TPaHCIALMKM B KIETKaX 3YKapuOT M NPOKapUOT. beckiieTouHble

CHUCTCMBbI TPAHCIIIKUN U UX UCITIOJIb30BAHUC B MOJICKYJ'IHpHOﬁ OMOTEXHOJIOTHH.



Paznea |l. IlpuHumMnbI MOJIEKYJISAPHOTO KOHCTPYMPOBAHMS M KJIOHMPOBAHMS C
NpUMeHEeHneM MHKPOOPTraHN3MOB U BEKTOPHBIX cucTeM ( 3 yac.)

Tema 1. MoaenbHble 0MOJIOTHYECKHE CHUCTEMbI M O00BbEKTHI MOJIEKYJISPHOM
ouotexnosoruu ( 0,25 uac.)

[Tonarue MoaenbHOTO OOBEKTa. MojenpHas cucrema. Bupycel: Bupyc tabaunoi
Mmo3auku, bakrepuodar T4, dar nsamona. Dydakrepun: Escherichia coli, Bacillus
subtili, Mycoplasma genitalium. I'pubsr:  Saccharomyces cerevisiae,
Schizosaccharomyces pombe.  Pacrtenus: Arabidopsis thaliana. Kierounsie

KYJBTYpPbI MIIEKOTTUTAIOIIHX.

Tema 2. Texnosiorus pekomonnanTubix JJTHK ( 0,5 gac.)
[Tonarue pexomOuHanuu. PexomOunanTtHas JIHK. DHmonykieassl pecTpUKIIHM.

CaiTel PCCTPUKIHU. Jlunikue u TYIIBIC KOHIIBI. PGCTpI/IKTHBIﬁ dHaJIn3 MOJICKYJI

JTHK.

Tema 3. lloaroroBka ¢pparmentoB JJHK s knouuposanus ( 0,25 yac.)

[Tonstue Bekropa. [IpomoTopsl. [Tomunuakep.

Tema 4. Tunsl BekTOpPOB 1151 Ki1oHUpoBaHus ( 0,5 yac.)
MyJnbTUKOIIMMHOCTD U YHUKONIMHUHOCTD CTAPTOB PEIIMKALMU. THUIIBI ITIPOMOTOPOB.

Nunykropsl s3kcnpeccun. MHCyasaTopBI.

Tema 5. CenekTuBabie Mapkeps! (0,5 yac.)
[Tonsitue cenexnuu. CenekTuBHBIN Mapkep. Krnaccudukamus CeneKTUBHBIX

MapKkepoB. AHTUOMOTUKH U CENIEKTUBHBIC Cpe/ibl. bemo-romydas cenexIus.

Tema 6. KnonupoBanmue B E. coli (0,5 gac.)



Komnerentneie kietku. Tpancopmarms. TerioBoil IMIOK W 3JIEKTPOMOpaIus.
BriceB Ha nutarenbHyto cpeny. OT6op u aHanu3 TpaHC(HOPMUPOBAHHBIX KIOHOB C

niomotpto [P u pectpukumm.

Tema 7. KnonupoBanue B apo::xeBbIX cuctemax ( 0,5 yac.)
BekTtopsl ans  KiIOHUpOBaHMA B Apoxkax. Cpeabl s pocTa  ApOXKEH.
Cremu¢uka CceleKuuu © pocTa APOXOKEBOM KynbTyphl. Tpanchopmarms

APOXKIKCBBIX KJICTOK.

Paznen |ll. Co3nanne M mcnoJib30BaHHE TeHETHYECKMX KOHCTPYKUIMH IS
TPaHCreHe3a B KJIeTKaxX MJIEeKONUTAImMuX. TpaHcreHHble KUBOTHBIE.

IlepcnexkTUBBI reHHOH Tepanuu ( 3 yac.)

Tema 1. Ilepexoa OT TPAHCT€HHBIX MUKPOOPIraHU3MOB K IYKAPHOTHYECKUM
cucremam ( 0,5 gac.)

[louemy  Hemb3si  WCMOJB30BAaTh  MHUKPOOPTAHM3MBI  JUISI  DKCIPECCUU
MOJTHOPa3MEpPHBIX TeHOB dykapuoT. Donauar OenkoB. I[locTTpaHCIAIIMOHHBIC
Moaudukanuu OenkoB. ['omosiorumunHas pexomOuHarus. JluHus KypuHbIX B-

mumporutoB DT40 u e€ npeumymiectBa. Mcnonb3oBanue texHomorun CRISPR
Cas9.

Tema 2. UckyccTBeHHbIe XpoMocombl ( 0,5 yac.)

[ToHsTME UCKYCCTBEHHOM XPOMOCOMBI. MICKYyCCTBEHHBIE XPOMOCOMBI KAK BEKTOPBI.

BAC, YAC, MAC, PAC, HAC.

Tema 3. UckyccTBeHHBIE XpoMocoMbl yestoBeka (UXY) ( 0,5 yac.)
YCTpoicTBO MCKYCCTBEHHOW XpoMmocoMbl denoBeka. Otnuuune UXY ot npyrux
HUCKYCCTBEHHBIX XpomocoM. LOXP-Cre pexomOunamms. HPRT omnocpenoBanHnas

CCJIICKIIMA.



Tema 4. IlepcniekTUBBI NPUMEHEHNE UCKYCCTBEHHBIX XPOMOCOM YeJIOBEKA B
renHoii repanum ( 0,5 yac.)

DKcIpeccusi TOTHOPa3MEPHBIX T€HOB B HMCKYCCTBEHHBIX XPOMOCOMaXxX YeJIOBEKa.
JlocTaBka TEHOB B KIJICTKM 4YEJIOBEKAa. OJIMMHUHUPOBAHHE HWCKYCCTBECHHOU
XpOMOCOMBI. Tet-R pempeccop misi KOHTpOJdsS dKcrpeccuu. [IpuMeHeHue

HHCYJIITOPOB AJIA CTa6I/IJ'II/IBaHI/II/I IKCIIPpECCHUU.

Tema S. TpaHCreHHble MHOIOKJIETOYHBbIC: MBIIIM, CBUHbM U KpPYIHBIA
poratsliii ckot ( 0,5 yac.)

TpaHcrennbie JKUBOTHBIE. XpOMOCOMHBIE MIEPECTPOUKH. Cenexuus
MHOTOKJIETOYHBIX. TEXHOJOIMM CO3JaHUSl TPAHCICHHBIX MJICKOIIUTAIOIIUX.
HNcnonb30BaHWE PETPOBUPYCHBIX BEKTOPOB Ui  CO3JIAaHUS  TPAHCTECHHBIX

*KUBOTHBIX. MeToa mukpounbekuii JJHK.

Tema 6. TexHosorun Ha ocHOBe MoAu(UKANMU CTBOJOBBIX KJjeTok ( 0,25
yac.)

[ImropunoTeHTHBIE IMOpPHUOHATIBHBIE CTBOJIOBbIE KJIETKH. [lomydeHue u cenekius
TpacreHa. MuUKpouHbeKlUs B OnacTomucty miekonuTaromero. CkKpenuBaHue

TpaHCcreHoB. [lonyueHne JIMHUN TPaHCTEHHBIX )KUBOTHBIX.

Tema 7. KiloHMpoBaHHUe OPraHU3MOB € UCIIO0JIb30BAHNEM METOJAUKH IEPEHOCA
siapa ( 0,25 yac.)

Hcnonb30BaHWE HSOUTENWEB  MOJOYHBIX JKE€IE3 B  KA4eCTBE HCTOYHHKA
TEHETUYECKOTO MaTepuana Ui KIOHUPOBaHUs. BeIpaliyBaHue >HUTEIUEB
MOJIOUHBIX Kene3 B KyabType. Wuaykuus GO ¢asel. Ynpanenuwe sapa U3
gaiflleksieTku. ClusiHhe JOHOPHOTO  Siipa W PEUMIUEHTHOM  SIMIEKJIETKHU.
KynpTuBUpOBaHuE TEpPBBIX JeleHUN apoOsienus. MmmianTtanmuss B OpraHusm

CyppOraTHON MaTepH.



Pasnen V. Paspaborka U CO3JaHUEe TIeHeTHYECKHMX KOHCTPYKUMH

ouodapmaneBTHYECKOr0 Ha3HaYeHHs ( 3 yac.)

Tema 1. PekoMOMHAHTHbIE MHKPOOPraHU3Mbl, IPUMeHsieMble /Jisi CHHTE3a
0eakoB ( 1 uac.)
Dkcnpeccuonnbie mrtammbl E. coli. Dxkcrnpeccrnonnbie BeKTOpbl. WHIYKTOPBI

skcnpeccuu, UIITT. Obparnas tpanckpumniusi. Kimonuposannas JIHK.

Tema 2. IlosyyeHue 4yesioBe4eCKUX 0€/IKOB B MUKPOOHOJIOTHYECKUX CHCTEeMAaxX
¢ nomombio kiaoHupoBannoi JJHK ( 0,5 gac.)

Cucrema mnonydeHus wuHTepdepoHa. IlonmydyeHue 4YenOBEUECKHX TOPMOHOB C
IPUMEHEHUEM METOJIOB T€HHOW MHXkeHepHuH. [Ipor3BOACTBO aHTUTEN C MOMOILBIO

E. coli. CriocoObI mpon3BOICTBA HHCYJINHA.

Tema 3. buopeakropsnl u MeToasl pepmentanun ( 0,5 yac.)
[TpoMblinzIeHHOE TPOU3BOACTBO O€NKOB sl (apMalleBTUYECKOTO MPUMEHEHUSI.
Opranuzaiusi ~ OMOTEXHOJIOTMYECKUX  MPOU3BOJCTB  C  HMCHOJIb30BAaHUEM

PEKOMOMHAHTHBIX MUKPOOPTaHU3MOB.

Tema 4. IIpumeHeHHe HCKYCCTBEHHBIX XPOMOCOM 4YeJ0BeKa ISl IOHUCKA
MPOTUBOONMYX0JIeBbIX NpenapaTos ( 1 uac.)

TecT cucTeMbl Ha OCHOBE HCKYCCTBEHHBIX XpOMOCOM yesoBeka. Ilouck BemecTs —
KaHJIUJIATOB, BBI3BIBAIOLIMX XPOMOCOMHYIO HECTAOUIBHOCTh. TeCT-CUCTEMBI C

UCITIOJIb30BaHUEM (DITyOPECIICHTHBIX OCJIKOB.

Paszpen V. AnHanu3 reHeTrH4ecku OO0YCJIOBJICHHBIX IATOJIOTMi,

MOHOTE€HHBIX U MYJbTH(PAKTOPHBIX 3a00JieBaHuii ( 3 yac.)

Tema 1. bazoBble NPUHIUIBI TeHeTHYECKOro aHaau3a (1 gac.)



Onnonyxiieotuanabie  3amenbl  (Single Nucleotide Polymorphism, SNP).
MyTanuu: JIeinenn, HHCEPIUH, TPAHCBEPCCUH, TpaH3uIuy. [[prMeHeHre MEeTOI0B
CCKBECHUPOBAHHUS IS UCCIICIOBAaHMIA MyTareHesa. CpaBHeHHe

nocienosarenprocTerd JJTHK Clustal. ba3er qaHHBIX 0JTHOHYKIICOTHTHBIX 3aMEH.

Tema 2. IIIIP B 1MarHocTUKe reHeTHYeCKN 00YCJI0BJIEHHBIX MATOJOTMH (
1 gac.)
[Tonbop mpaiimepoB g auarHoctudeckoit IILP. Crymenwartas IILIP (anr.
touchdown PCR), ITLP mmuaHBIX (bparmentoB (anri. Long-range PCR), TILIP B
peamsHoM Bpemenu (IIL[P-PB, anmrn. Real-Time PCR, RT-PCR). Meton
kosmuectBeHHOM IIIIP u ero mpumenenue B auarHoctuke. DiryopecleHTHbIE

METKH JIJI1 TCHOTUITUPOBaHUsA ¢ nomotisko [1L[P

Tema 3 UcnoabzoBanue MetonoB rudopuamzanmuu JJHK B nmarnocruke ( 1
qac.)
I'mopunmzanus JAHK. 3onaer mns rubpuauzanuun JIHK. Anann3 caTemmmTHBIX

nociuenoBareabHocTen JIHK.

Pa3zgea VI. OT reHernuyeckoro aHajin3a K reHOMHOM MeJUIIMHE: TeXHOJOruu

MOJITHOT€HOMHOI0 CKPMHUHTA accouuanuii ¢ marosoruei ( 3 yac.)

Tema 1. Ilpumenenue metogoB NGS 11 OMoMeTMUIMHCKHUX HccaeqoBannid (1
yac.)

ba3oBble MPUHLUINBI MOJTHOTEHOMHOTO CEKBEHUpOBaHUs. OMyibccuoHHas IILIP.
Co3manne OubOmuoTek. MeToapl  IMMOJHOTCGHOMHOTO  CEKBCHUPOBAHHUS IS
UJIEeHTUPUKAITUN MYJIbTH(AKTOPHBIX 3a00J1€BaHMIA. [Tonmyuyenue

MOCIIEIOBATENBHOCTEN TPAHCKPUNITOMOB. AHHOTHPOBAHUE MOCIEA0BATEIBHOCTEN



B 0Oazax JaHHBIX. TexHonorun MNOJIHOTEHOMHOTO CKpUHHWHI'a accounaunﬁ C

MaTOJIOTUEN

Tema 2. Metoas! u pecypcnl Ououngopmaruxu ( 1 gac.)

buounHndopmaTuka: BO3HMKHOBEHHWE, II€JIM, 3aJauyd, METOAbl. ba3bl HaHHBIX:
Kiaccudukanus, OCHOBBI CTPYKTYP. ba3bl JAHHBIX OEJIKOBBIX
NOCJIEOBAaTENbHOCTEH. ba3bl [aHHBIX MOCIEIOBATEIBHOCTEN HYKIEHHOBBIX
KUCIO0T. baHku TaHHBIX MeTaOonnyeckux nyTeil. basel, comepkaiue pe3yabTaThl
rI00aNbHBIX ~ JKCIEPUMEHTOB MO  aHaimu3dy  dkchnpeccuu.  OCHOBHBbIE
oubmuorpaduueckne 6a3pr manHbplx. NCBI, ENTREZ u BLAST — na3nauenwue,
MHCTPYMEHTHI, 3ajaud BpIpaBHUBaHME IBYX IIOCJIEN0BATEIBHOCTEH, TOUYCYHBIC

MaTpHULBI.

Tema 3. Ucnosb3oBanue 0a3 JaHHBIX HYKJEOTHIHBIX MOCJIEI0BATEIbHOCTEN
JJIsl MeAMIMHCKUX HccaenoBanuii ( 1 vac.)

Oznakomsienne ¢ Oazamu gaHHbix NCBI. Tlonstue dopmaros: FASTA wu
GenBank. BreipaBHHBaHHME HYKJICOTHIHBIX MMOCIIECIOBATCIbHOCTEH. ba3bl TaHHBIX

SNPs accorenpoBaHHBIX C TATOJOTHUSMH.

II. CTPYKTYPA U COJAEP)KAHUE MPAKTUYECKOM
YACTU KYPCA

3ansaTne 1. Opranmszanuss HW NOPUHOUNBI PadOTHI B MOJIEKYJISIPHO-
OHOJIOTHYeCKHE JIA00PATOPUH /IS OHOMEMIIUHCKUX HCcJIeqoBaHuii ( 2 yac.)
Ili1an 3ansaTHA:

1. JlaGopatopHast mocya ¥ IPUHIIHUIBI PAOOTHI ¢ HEH.

2. O6opynoBaHue

3. ABrtoknaBupoBanue. CyxoxapoBoi mkad. MpiTbe 1a00paTOPHOM MOCY/IHI.

OpaHOpa3oBbI U MHOTOPA30BBIM IJIACTHUK.



4, Hp AKTHYCCKHC HaBBbIKHM pa6OTbI C BECaMH AHAJIMTUYCCKUMU,

MCXaHNUYCCKUMU U JJICKTPOHHBIMH.

3ansaTtue 2. IIpuroroBjieHHe PpacTBOPOB /Jf BblIeJeHUS] M aHAJIU3A
HYKJIEHHOBBIX KHCJIOT ( 2 yac.)
Ili1an 3aHsaTHA:
1. CrocoObl BbIpaKE€HUS KOHIIEHTPALUK PACTBOPOB.
2. CrocoObl TPUTOTOBIICHHUSI PACTBOPOB 3aJlaHHOM  KOHIIEHTpauuu (10
IJIOTHOCTH PacTBOPA).
3. IloTreHummomerpwus. YcrpoicTBO MOTEHIMOMETPA 51 pH-metpa.
OYHKITMOHUPOBAHUE CTEKJIISTHHOTO U KOMOUMHUPOBAHHOTO 3JIEKTPOIOB.
4. TloteHmuomerpuyeckoe TUTpoBaHue. bydepHbie pacTtBopbl, OydepHas

CMKOCTB.

3ansaTue 3. IlpuHOMNBI MAHMOYJSOUM ¢ OMOMATEPHUAJIOM, BbIIeJIEHHE U
AHAJIN3 HYKJIENHOBBIX KHCJIOT ( 2 Jac.)
Ili1an 3aHsaTHA:

1. TIpuHUIUIIBI MAHUTTYJISIIIAN C O0pa3liaMyu TKaHEH, KIETOK U JTaOOpaTOPHBIMU
YKUBOTHBIMHU
[IpaBuna paGoThl B MOJEKYJIIPHO-OMOIOTHYECKOM JTaA00pATOPHH.
Knaccudukanys moMenieHui mo cTerneHu YUCTOTHI.

JlaMuHapHBIN MTOTOK.

o & W

PaGoTa ¢ kyneTypamu kinetok. Pabota ¢ 1abopatopHbIMU KUBOTHBIMH.

3ansaTue 4. Cemunap mo teme «OpraHm3anusi ¥ NPUHOUNBI PpadoThl B
MOJIEKYJISAPHO-0MO0JI0THYeCKHE JIA00PATOPUM MAHUNYJISIIUU OHOMATEPUAJIOM,
BbI/IeJIeHUE U aHAJH3 HYKJIENHOBBIX KUCJI0T» ( 2 Yyac.)

Bonpocsl cemuHapa:



[TpuHIUTIBI MAaHUTYISAAA ¢ 00pa3amMu TKaHEeH, KJIETOK U JIa00paTOPHBIMU
YKUBOTHBIMH

Knaccudukanus noMenieHui no cTerneHu YucToThl

JlaGoparopHas nocyaa u IpUHIHUIIBI paOOTHI ¢ HEH

CrocoObl  MPUTOTOBJICHUS PACTBOPOB 3aJaHHOM KOHIIEHTpanuu (1o
IJIOTHOCTH PacTBOpA).

CnocoObl BEIpAKEHHSI KOHIIEHTPALMKA PACTBOPOB

3anstue 5. Metoas! Bbiaeaenusi JJHK u PHK u3 pa3auunbix uctounnkon ( 3

qac.)

Il1an 3augaTusa:

I'omorenuzanus Tkanen. JKUAKOCTHbIE METO/IBI.

TBeprodazueie MeTo/1bl. XaOTPOIHBIE aT€HTHI.

®denoun-xsopodopmenHas sxkctpakuus. Pazaenenne oopas3os Ha (a3bl.
[lepeocaxkieHne HYKJIEMHOBBIX KHCIOT C TOMOINBIO H30IMPOIUIOBOIO U
3TUIIOBOTO CIIHPTA.

Coocanurenu: TMHEWHBIN MOJUAKPUIAMUL, TTIMKOTEH, alleTaT HaTPHUs.

3ansrue 6. I'esb-3j1ekTpodope3 HYKIEHHOBBIX KUCIOT ( 2 yac.)

Il1an 3augaTuga:

B
B

Teopus pazaeneHus MOJIEKYJ B SJIEKTPUUECKOM TIOJIE.

Arapo3HbIN U MONUAKPUIIAMUIHBIN TENb.

bydbepsr ans  amektpodopesa.  3arpy3ounbie  Oydepsl.  Mapkepsl
MOJEKYISApHbIX ~ Macc. Okpacka HYKIEHHOBBIX KHCJIOT JUISl  HX
BU3yanu3amuu, 3tuauym opomu u SYBR Green.

Amnanus pesynbTraTtoB dekrpodopesa PHK u JIHK. Onpennenenus kauercna

BBIJICOCHHA HYKJICHMHOBLIX KHCJIOT C IIOMOIIBIO C-)JIeKTpO(bOpCBa.

3ansiTue 7. CnekrpodoTroMepnsi HyKJIeHHOBBIX KHCJIOT ( 3 yac.)



Il1an 3angaTuga:

1.

2.

OnTuyeckas maotHocts pactBopoB JIHK n PHK.
3akon byrepa—JlamGepra—bepa. Pacu€r KoOHIUEHTpaluu KOHIICHTpAlUU
HYKJIEHHOBBIX KHUCJIOT.

YcerpolictBo criekTpodoToMeTpa, GOTOKOJIOPUMETPA U CIIEKTPOMETPA.

3ansTue 8. Boigeaenne JIHK u3 o6pa3unoB TkaHel manueHToB ( 2 yac.)

Il1an 3augaTusa:

1.
2.
3.

Meronp! Beinenenus JJHK u3 pa3nnyHbIX HCTOYHHUKOB.
deHon-xT0poPopMHAS IKCTPAKITHS.

Brinenenne xpomocomuoit JIHK mo meroxy Sambrook and Russell, 2001

3ansaTue 9. Anaau3 kauvecrBa BblaejeHHOM /HK B arapo3nom rese m c

nomMouibIo cnekrpodoromerpuu ( 3 yac.)

Il1an 3angaTHA:

1.

© N o g Bk~ W

TeopeTnueckre OCHOBBI aHanu3a kadecTBa BbieneHHon JIHK B arapoznom
reye

3aBucuMocTh 3¢ dekTuBHOCTH  pazaenenHus (¢parmentoB JHK ot
KOJIMYECTBA arapo3bl B reje

Oxkpacka /IHK B arapo3HbIx ressx.

bydep niis nanecennst oOpas3iioB Ha Tellb

Tunel a5eKTpoPope3HbIbIX OyPepoB

Amnanu3 kauectBa BoieneHHoi JJHK ¢ moMomuisio ciektpodoTomeTpun
3akon byrepa—JlambGepTa—bepa

Onruyeckas IIOTHOCTD

3ansitue 10. Cemunap no teme «Padora ¢ HyKJIeHMHOBBIMH KucJoTamm» ( 2

yac.)

Bonpocs! k ceMuHapy:

1.

MCTOI[I)I BbIICJICHHNA HYKJIICHMHOBBIX KHUCJIOT



denon-xsopodopmMHas IKCTPAKIIUS
AHann3 KauecTBa HyKJICHHOBBIX KHCIIOT C TIOMOIIBIO Telb-3JeKTpodopesa

CrnextpodoromeTpusi HyKJIIEUHOBBIX KUCIOT

o bk w

3akon byrepa—Jlambepra—bepa. Pacu€r KoHIIEHTparuu KOHIICHTPAIIUU

HYKIICUHOBBIX KHUCJIOT

3ansTue 11. [In3aiin reH-cnenuduyeckux npaiimepos ( 2 Jac.)
Ilnan 3ausaTHA:

1. Omnpenenenne npanmMepa

2. Pacder TemnepaTypsl oT:kUTa npamepa

3. IlpoBepka npaiimepa in Silico

3anstue 12. [P ammindukanust pparmenTa rena narepeca ( 3 yac.)
Ili1an 3aHsaTHA:

1. Teopus nomuMepa3zHOH LIEMHOW peaKInU

2. Tlon6op ycnoswii I[P

3. Twumnsr [P ammmdukaropos

4. Dnextpodopes npoaykros [P B arapo3Hom rene

5

. Ananu3 pe3ynbraTtoB [TL[P

3ansitue 13. Boiesienne ¢gparmenTa us arapossoro rejs ( 3 yac.)
Ilnan 3ansaTUA:
1. HaGoper ms Beigenenus JIHK w3 arapo3Horo wiu mMojguakpuiIaMHIHOTO
rest
2. OcobeHnHocTH 3eKTpodopesa mpu MOATOTOBKE 00pa3IoOB sl BBIJCICHUS U3
rest

3. Kiaccuueckue metonpl Beiaenenus JJHK u3 arapo3noro remus

3anstue 14. CekBeHupoBaHue pparmenTa rena narepeca ( 3 yac.)

Il1an 3angaTua:



1. Teopus cekBenupoBanue no CaHTEpy

2. Hcrnonp3BaHre MEUCHHBIX HYKJICOTHIOB

3. Ilpobonoozomoska 05 cek8eHUPOBAHUS

4. Peaxnus ¢ Big Dye (Big Dye Reaction)

5. Ouunctka npoayktoB I[P ¢ momompio Big Dye XTerminator Purification
Kit

6. AHanu3 pe3yNbTaTOB PEAKIMY CEKBEHUPOBAHUS

3ansaTe 15. AHaM3 HYKJCOTHAHBIX MOC/JEI0BATEIbLHOCTEH € IMOMOIUbIO
nakera nporpamm Vector NTIl u 6a3 nannsix NCBI ( 3 yac.)
IL1an 3ansATHA:

1. Pab6ora c daiinamu B popmare Geen Bank u FASTA

2. BosmosknocTtu nporpamuoro obecrneuenust Vector NTI

3. CpaBHEHME MOIY4YEHHBIX [TOCIIEA0BATEIBLHOCTEN C 0a3aMU JaHHbBIX

4. Tlouck nonumop(}u3MoB B MOCIIEI0BATEILHOCTIX UHTEpPECA

3ansaTue 16. Cemunap mo reme «Padora ¢ HyKJIeHHOBBIMH KucJoTAMU» ( 2
yac.)
Bonpocsl k ceMuHapy:

1. Teopus nonumepazHOW HETHOW peaKIun

2. CocraBieHue npaiMepon

3. OcoOeHHOCTH 3JIeKTpodope3a MPpHU MOATOTOBKE 00pa3II0B JIJIsl BIICICHUS U3

ress
4. Teopus cekBeHnpoBanue 1o Canrepy
5. Ilouck monumopu3mMoB B OTCEKBEHUPOBAHHBIX MMOCJIEI0BATEILHOCTSIX

6. Pabora c daiinmamu B hopmate Geen Bank u FASTA

3ansiTue 17. Padora ¢ KyJbTypaMu KJIeTOK MJeKonuTawmux ( 2 Jac.)
Ili1an 3aHsaTHA:

1 MCTOI[I)I KYJIbTUBHUPOBAHUA KIICTOK U TKaHEH.



2. KynbpTyphl nepBudYHbIE M BTOPUYHBIE, TOCTOSIHHBIC KIIETOYHBIC JTMHHH.

3. ba3oBbpie muTaTEeNbHBIE CpEeNbl W TIEPBBIC KJICTOYHBIC JIMHUM YEIOBEKa W
MJIEKOMMUTAIOMINX, KyapTypa Hela.

4. CpIBOPOTOYHOE ¥  OECCHIBOPOTOYHOE  KYJbTUBHUPOBAHHE, KAYECTBO
CBIBOPOTOK, TECTUPOBAHUE HA YHIOTOKCUHBI, POCTOBbIE (DaKTOPHI.

5. [lpuHnunel  ycTpodictBa W OOOpyAOBaHUS ~ MOMEIIEHUNA s
KyJIbTUBUPOBAHUS KJIETOK, OOKCHI, OakrepuruaHsie Jjamibl, HEPA-
bunbTpanys, JaMUHapHbIe MKadbl (CKaMbH), KJIACCHl JAMUHAPHBIX MKa(OB,
TOPEJKHA, YCTAaHOBKHA JIJII TOATOTOBKA BOJBI BBICOKOTO KadecTBa,
CYyXO0’KapOBbI€ CTEPUIM3AIMOHHBIC ITKa(bl, aBTOKJIABBI, WHKYOAaTOPHI

KJICTOK, HHBCPTUPOBAHHBIC MUKPOCKOIIEI.

3ansitue 18. MoJiekyjsipHoe KJIOHHpoBaHue u pekomomHaHTHbIe THK ( 3
yac.)
Ilian 3ansaTHA:

1. PexomOunantnas JIHK.

2. DHJIOHYKJI€a3bl PECTPUKIIUU.

3. Caittel pectpukiuu. ECORI u BamHI.

4. Kaptuposanue monekyisl JJHK.

5. Iloaroroska gparmentoB JIHK st kiioHupoBanus

6. KommereHntnsle knetku. Tpancdopmarms.

7. OcoOEHHOCTH TEMIOBOTO IIOKA U 3JIEKTPOIOpALIUU

3ansrue 19. Tpanchexuus kieTok MmuexkonuTawmux ( 3 yac.)
Il1an 3ansATHA:

1. Tlonstue TpaHChEKITNH.

2. Turnbl TpaHchEUPYIOIINX pearacHTOB

3. Hcnonbp3oBaHue TUIOCOM U 3JIEKTPOMOPALIUU

4. PexoMOWHaIMS U BUPYCHBIE CUCTEMbI TpaHCHEKIIUH



3ansarue 20. Cesekuus B KyJbType KJETOK M 0TOOP TpaHc(oOpMHPOBAHHBIX

KJI0HOB ( 3 yac.)

Il1an 3angaTusa:

1.

CeJleKTUBHBIC MAapKepPhbI KJICTOK MJICKOITUTAIOIINX

. CocraB cpea A CCIICKINHA

. IIpaBuna KynbTUBHUPOBAHUA U PAaCUYET KOHLIEHTPAUU aHTUOMOTHUKOB

2
3
4.
5
6

OT60p KIOHOB MO MOP(HOJTOTUUECKUM MPHUIITHAKAM

. Unentudukanus TpancHopMUPOBAHHBIX KIOHOB ¢ Tomoibsto TP

. O160p GFP — 10J1I0’)KUTENBHBIX KIIOHOB

3anstue 21. [Iporounas uurodayopumerpus ( 2 gac.)

Il1an 3angaTHA:

1.

OcHOBHbIE TIOHATHUS, YCTPOWCTBO M MNPUHIMUN pabOThl MPOTOUYHOTO
nuTodIIyopumeTpa,

BO3MOXXHOCTH NPHUMEHEHHUS METOJAa MPOTOYHOM LUUTOMETPHUM Ul aHajau3a
KJIETOYHBIX ITOITYJIALHMI

[IpuroroBnenue KJIETOYHBIX CyCHEH3UI In: IPOTOYHOMN
IUTOITyOpOMETPUH

Pabora na mnporounom uurodayopumerpe BD ACCURI: xamuGpoBka
npudopa, cOOp U NEPBUYHBIN aHATU3 TAHHBIX.

JleTanbHbId ~ aHaNU3  MOJYYEHHBIX  JAHHBIX C  HCIOJIb30BAHHEM
nporpammuoro obecneuenuss WIinMDI  2.9:  noctpoenune onHO- W
JBYXIapaMETPUUECKUX TUCTOrpamMm, JuddepeHnanns oJMHOYHBIX KIETOK
M KIETOYHBIX  arperatoB, CO3JaHHE€  PErMOHOB, TE€UTHUPOBaHHUE,
cTaTUCTUYECKasi 00pabOTKa TaHHBIX.

WNHTepnperanys NOJyYEHHBIX PE3YyJbTaTOB: aHAJIU3 PACHpPENeSCHUs] KIETOK

no pa3MepHO-MOpP(OJOTMYECKUM TMapamerpam (Ha OCHOBE aHaiu3a



napaMeTpoB CBETOpaccesHus) U Mo ¢azam KJIETOYHOIo LHMKJIA (HAa OCHOBE

aHanu3a (IyopECICHITNN UOINUA TIPOTTH TN ).

3anatue 22. Cemumnap mno Teme «PaGora ¢ TpaHcPUUMPOBAHHBIMH

KYJIbTYPAMHU KII€ETOK MUICKOIIUTAIOIIUX>»

(2 gac.)

Bomnpocel k ceMmuHapy:

1.

2.

MeTtoap! TpaHcheKIu

CenekTHBHBIE MAPKEPHI KJIETOK MIIEKOMUTAIOIINX U CEJIEKTUBHBIE CPEJIbI
PexomMOMHAaLMS 1 BUPYCHBIE CUCTEMBI TPAaHC(HEKIIUN

MeTonbl KyJIbTUBUPOBAHUS KJIETOK Y TKaHEH

[IpaBuna KyIbTUBUPOBAHUS U pacyeT KOHUEHTPALIM aHTHOUOTUKOB
[Ipunuuner  ycrpoiictBa M 00OpyAOBaHHS ~ MOMEUICHMM 1S
KyJIbTUBUPOBAHUS KIETOK

OCHOBHBIE TIOHATHS, YCTPOWCTBO W MPUHUUII PabOThl MPOTOYHOTO

uToIIyOopuUMeETpa



I1l. YYEBHO-METOIMYECKOE OBECIEYEHUE CAMOCTOSTEJIbHOM
PABOTbBI OBYYAIOIIIUXCHA

Y4ebHo-MeToAMYecKOoe 00eCleueHne CaMOCTOSATEIbHONH paboThl  00YYaromuXcsl 110
JUCIUIUINHE «MeIuIMHCKass OMOTEXHOJIOTHS» MpeacTaBieHo B [IpunokeHnn 1 ¥ BKIIIOYAET B
cebs:

e 1uTaH-TpadUK BBITOJHEHUS CAMOCTOSITCIIBHONH pPa0OThI MO JUCIMILIMHE, B TOM YHCIIE
MPUMEPHBIC HOPMBI BpEMEHHU Ha BBIITOJIHEHUE TI0 KAXKIOMY 331aHHIO;

® XapaKTEepPHCTUKA 3aJlaHUi JJISi CAMOCTOSATEIBHOW Pa0bOThI CTYIEHTOB M METOIAMYECKHE
PEKOMEH/IAIUH 110 UX BBITOJIHCHUIO,

e TpcOOBaHMS K MPEJCTABICHHUIO U O(DOPMIICHHIO PE3YIIbTATOB CAMOCTOSTEILHOM PaboThI,

® KPpUTCPUH OLCHKHU BLIIIOJIHCHHUA CaMOCTOSITEIbHOM pa6OTBI.



IV. KOHTPOJIb JOCTUKEHUS LEJIEN KYPCA

Ne Kontponupyembie Mo tynu/ OneHouHbIE CPEICTBA - HAUMEHOBAHHE
/0 | pa3zaens! / TeMbl JUCLUIUIUHEI Koap! 1 sTansl popMupoBaHusi KOMIETEHIUH TEKYIMH KOHTPOIb | IPOMEKYTOUH
as arrecTanus
1 | Pazpen L. Ilpunuumnst OIIK-5 roToBHOCTb K 3naer: OCHOBHbIE 3ayer/7K3aMeH
MOJIEKYJISIPHOTO UCIIOJIb30BAHUIO OCHOBHBIX (PU3UKO- | IPUHIUIIBI Bomnpocsr -1-
KJIOHUPOBAHUS. XUMHUYECKHUX, MAaTEMATUYECKUX U IPUTOTOBJICHUSI 38
[TonmMepaszHas nenHas WHBIX €CTECTBEHHOHAYYHBIX OMOXHMHUYECKUX
peaxkuus IIOHATUH, U METOJIOB IIPU PELICHUU pactBopoB, Metonbl ux | [IP-1 KontposbHoe Pesynbrar
Pasnen II. IIpunnunel npodeCCHOHATBHBIX 3a1a4 OUUCTKHU U TECTUPOBAHUE, TECTUPOBAHUS,
MOJIEKYJIIPHOIO CTEepUIIU3ALUN [1P-4 Pedepat 3ammra
KOHCTPYMPOBAHUS U YO-1 onpoc pedepara
KJIOHUPOBAHUS C Ymeer: Onpenensits
IIPUMEHEHUEM XUMHYECKHE CBOMCTBA
MUKPOOPIaHU3MOB U TECTUPYEMBIX 00pa3IoB
BEKTOPHBIX CUCTEM
Pazpnen III. Coznanue n
HCIIOJIb30BaHUE
TFeHETUYECKUX KOHCTPYKIIMH
JUIS TPAHCTEHE3a B KIIETKaX
MJIEKOTIMTAIOIINX.
TpaHcreHHbIE )KUBOTHBIE.
[TepcniekTHBBI T€HHOM
TEpaNuu Otuer no
Paznen IV. PazpaboTtka u Bnageer: Meronamu [1P-6 naboparopHas nabopaTtopHoit
CO3/IaHHE€ TE€HETUYECKUX omnpenenenus pHoO, pabota pabote

KOHCTPYKLUUI
O6uodapMaleBTUIeCKOro
Ha3HAYCHUS

Pasnen V. Ananus

pacdera KOHIEHTPALMI
BEIIECTB




TEHETUYECKU 00YCIIOBICHHBIX
MaTOJOTUi, MOHOTCHHBIX U
MYJIbTH(HAKTOPHBIX
3a00JIeBaHUI

Pa3zgen VI. Ot
FEHETUYCCKOr0 aHalIM3a K
TCHOMHOM MEJIHIINHE:
TEXHOJIOTHH
MOJTHOT€HOMHOI'O CKPUHUHTA
acCOIMAILMU C ITaTOJIOTHUCH

Paznen 1. IIpuHImMe:
MOJIEKYJISIPHOTO
KJIOHUPOBAHUSI.
[TonumepaszHas nenHas
peakuus

Paszpgen II. [IpuHIAIBL
MOJIEKYJISIPHOT'O
KOHCTPYMPOBAHUs U
KJIOHUPOBAHUS C
MIpUMEHEHUEM
MHUKPOOPTraHU3MOB U
BEKTOPHBIX CUCTEM
Pazgen III. Co3nanue u
HCIIOJIb30BAaHUE
T€HETUYECKUX KOHCTPYKIINI
JUISL TPAHCTEHE3a B KIIETKax
MJIEKOTIUTAIOLIUX.
TpaHCreHHbIE )KMBOTHBIE.
[IepcniekTvBBI T€HHOM
Teparuu

Paznen IV. Pa3paboTtka u
CO3JJaHUE TEHETUYECKUX
KOHCTPYKIUU

OIIK-9 roToBHOCTb K IPUMEHEHUIO
CHEHATH3UPOBAHHOTO
000pyI0BaHUS U MEAUIIMHCKHIX
U3JIeNUi, TPETyCMOTPEHHBIX JIJIS
HCIIOJIb30BaHUS B
npodeccuoHaIbHOu chepe

3naert: [Ipuniun
paboTsl
amruidukaTopa s
nposeaenus 11LP,
o0opynoBaHus AJs
anekTpodopesa OSIKOB
U HYKJIEHHOBBIX
KHCJIOT, THKYOaTOpOB U
O6MOpPEaKTOPOB IS
paboTHI C KIETKAMU
MPOKAPUOT U IYKAPHOT.

VYwmeer: Paborats ¢
KyJbTYpaMH
MPOKAPUOTUYECKUX U
JYKapUOTHICCKHIX
KJIETOK, IOTY4aTh
cTaOUIILHBIE
KJICTOYHBIC JINHHH,
IKCIPECCHPYIOTIYIO
PEKOMOMHAHTHEIE
OeJKu.

ITP-1 KonTposibHOE
TECTUPOBAHUE,
ITP-4 Pedepar
YO-1 ompoc

[1P-6 maGoparopHas
pabota

3ader/aK3aMeH
Bomnpocsr -1-
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OnodapmMareBTHIECKOTO

Bnaneer: Metonamu

Ha3HAYCHUS nonumepasHoii nennoit | [1P-6 maGoparopnas Otuer no
Paznen V. Ananus peaKkuuu, pabora nmabopaTopHOH
TeHETUYECKU 00YCIIOBICHHBIX 3MeKTpodope3oM pabote
NaTOJIOTUH, MOHOT'€HHBIX U 0€IKOB U HYKJICMHOBBIX

MYJIbTH()AKTOPHBIX KHCJIOT, METOJaMH

3a00seBaHui OUYMCTKH U BBIJICIICHUS

Pa3znen VI. Ot 0ETIKOB U HYKJICHHOBBIX

TeHETUYECKOro aHaJIN3a K KHCIJIOT, METOAAMU

F€HOMHOM METUIMHE: MOJIEKYJISIPHOTO

TEXHOJIOTUU KJIOHUPOBAHMSL.

IIOJIHOT€HOMHOI'0 CKpUHUHTa

accolManui ¢ NaToJIoruen

Paszpnen 1. [Ipuaumne [T1K-11 roToBHOCTb K OpraHu3alii U | 3HAET: YCTPOMCTBO 3ager/7K3aMeH
MOJIEKYJISIPHOTO OCYILECTBIICHUIO MPUKIATHBIX U IPOKapUOTUYECKOHN U Bonpocsr -1-
KJIOHUPOBAHUA. [IPAKTUYECKUX IIPOEKTOB U UHBIX JYKapUOTHYECKOU I1P-1 KonTtpoapsHOe 38
[Tonmumepa3zHas enHas MEPONPUATHIA IO U3YUCHHIO KJIETOK U yMEEeT TECTUPOBAHUE,

peakuus OMOXMUMHYECKUX U 0JI0MPaTh METOIbI [1P-4 Pedepat Pesynbrar
Pasnen II. IIpuniunel (U3MOTIOTrHUECKUX MPOLIECCOB U BBIJICJICHUSI LIETIEBBIX YO-1 onpoc TECTUPOBAHUS,
MOJIEKYJISIPHOTO SBJIEHUH, TPOUCXOAILINX B KIIETKE MOJIEKYJ U3 KJIETOYHBIX 3almTa
KOHCTPYMPOBAHUS U 4eJI0BeKa CYCIIEH3HH. pedepara
KJIOHUPOBAHUS C

IIPUMEHEHUEM VYmeer: nonduparsb

MUKPOOPTaHU3MOB U YCIJIOBHSI JIJIs1 [1P-6 maGoparopHas Otuer mo
BEKTOPHBIX CUCTEM IIPOBEJCHUS pabota nabopaTopHOI
Pazgen III. Co3nanue u 1a60paTOPHBIX pabore
HCIIOJIb30BaHNE 9KCIIEPUMEHTOB.

TeHETUYECKUX KOHCTPYKIIMM

JUIsl TpAHCTeHe3a B KJIeTKaxX Bnaneer: 6a3oBbIMu ITP-6 naboparopHas Otuer no
MJIEKOTUTAIOIINX. MeTOoJIaMU pabota nabopaTtopHoit
TpaHcreHHbIe KUBOTHBIE. OMOXHMHUYECKOTO pabote
[IepcnexkTuBBI reHHOMN aHan3a.

TCpaIrnmn




Pazgen IV. Pazpabotka u
CO3/IaHUE T€HETUUYCCKUX
KOHCTPYKIUMA
OorodapmMareBTHIECKOTO
Ha3HaYEHHUS

Paspen V. Ananuz
TEHETUYECKH 00YCIIOBICHHBIX
MaTOJOTHi, MOHOTCHHBIX U
MYJIbTH(HAKTOPHBIX
3a00JIeBaHUM

Pasnen VI. Ot
FEHETHYECKOI'0 aHaJIn3a K
FeHOMHON MEIULIMHE:
TEXHOJIOTHH
MTOJTHOTEHOMHOTO CKpUHUHTA
acCOIIMALMU C ITaTOJIOTHUCH

Paznen 1. IIpuHImMe!
MOJIEKYJIIPHOTO
KJIOHUPOBAHUS.
[TonumepaszHas nenHas
peaxkuus

Paszpnen II. [IpuHIASBL
MOJIEKYJIIPHOTO
KOHCTPYUPOBAHUS U
KJIOHUPOBaHUS C
MPUMEHEHUEM
MHKPOOPTraHU3MOB U
BEKTOPHBIX CUCTEM

Pazgen III. Co3nanue u
HCTOJIb30BaHHUE
TEHETUYECKUX KOHCTPYKLUN
JUISl TPAHCTEHEe3a B KJIETKaxX
MJICKOITUTAIOIIUX.

ITK-12 ciocoOHOCTh K OMpeIEeICHUIO
HOBBIX 00JIaCTEH MCCIICIOBAaHUS U
npobiieM B cdepe pazpaboTku
ouo¢uznueckux u pusuko-
XUMHYECKHUX TEXHOJIOTHHA B
3JIPaBOOXPaHECHUU

3naeT: OCcOO0EHHOCTH
paboThHl U
BO3MOXKHOCTH
00opyIoBaHUs TSt
MPOBEICHUS
OMOTEXHOJIOTHYECKUX
pabor.

VYmMmeer: Haxoauth
JUTEPATYPY,
OTHCHIBAIOIIYIO
OTKPBITHIE BOMPOCHI B
00J1aCTH COBPEMEHHOM
OHMOTEXHOJIIOTHU U
3JIPaBOOXPAHCHHUSI.

Bnaneer: Metomamu

[TP-1 KonTponbHoe
TECTUPOBAHHUE,
[1P-4 Pedepar
YO-1 ompoc

[1P-6 maGoparopHas
pabota

ITP-6 nabGoparopHas

3ader/s3K3aMeH
Bonpocsr -1-
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TpaHcreHHbIe )KUBOTHBIE.
[TepcniekTHBBI T€HHOM
Tepanuu

Paznmen IV. Pazpabotka u
CO3/1aHHU€ TeHETUYECKUX
KOHCTPYKLUH
OnodapmMareBTHIECKOTO
Ha3HA4YCHUS

Pa3zgen V. Aganus
TEHETUYECKU 00YCIOBICHHBIX
MaTOJIOTUH, MOHOTEHHBIX U
MYJIbTH()AKTOPHBIX
3a00s1eBaHU

Pazgen VI. Ot
TeHETUYECKOTO aHaIn3a K
T€HOMHOW MEIUIMHE:
TEXHOJIOTUHU
MOJTHOTEHOMHOTO CKpUHUHTA
aCCOLMALIMH C MTaTOJIOTUEN

MOWCKa HayYHOU
nHpopmanmu B 6azax
na"gaeix NCBI

pabora

nabopaTopHOH
pabote

Paszpnen 1. [Ipuanmne
MOJIEKYJISIPHOTO
KJIOHUPOBAHUSI.
[TonumepaszHas uenHas
peakius

Paznen II. [IpuHnums!
MOJIEKYJIIPHOTO
KOHCTPYMPOBAHUS U
KJIOHUPOBAHUS C
MIPUMEHEHUEM
MUKPOOPTAaHU3MOB U
BEKTOPHBIX CHCTEM
Paznen II1. Co3ganne n
HCIIOJIb30BaHUE

[TK-13cnoco6HOCTh K OpraHu3aluu
U TIPOBEJICHHUIO HAyYHbBIX
WCCIIeI0BaHM, BKITIOUast BHIOOP
1enu 1 GopMyIupoBKy 3a/ad,
TJIAaHUPOBAHUE, MTO00P aJCKBATHBIX
METO/10B, cOop, 00paboTKy, aHAIN3
JAHHBIX U IMyOJIMYHOE X
NpEeJICTaBICHUE C YUETOM
TpeOoBaHUI HHPOPMAIIOHHOM
0e3omacHOCTH

3naer: CTpyKTypy
HalMCaHUs Hay4HO-

HCCIIEIOBATEILCKOU
paboTHI.

Ywmeer:

DopmMyIHPOBATH LETH

Y 337]a4¥ Hay4HO-
HCCIIEIOBATEILCKOU
paboThI.

Bnaneer: bazoBriMu

ITP-1 KonTponbHoe
TECTUPOBAHHUE,
[1P-4 Pedepar
YO-1 ompoc

[1P-6 naboparopHas
pabota

ITP-6 nabGoparopHas

3aueT/3K3aMeH
Bomnpocsr -1-
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TEHETUYCCKUX KOHCTPYKITHI MeToJaMHu pabora nabopaTopHOH

JUTSI TPAHCTEHE3a B KJIETKaX CTaTUCTHYCCKOU pabote
MJIEKOITUTAIOIIHX. 00paboTKu

TpaHcreHHBIE )KUBOTHBIC. pe3yabTaToOB

[TepcriekTHBBI T€HHOM HCCJIEIOBaHMS.

Teparnuu

Pazgen IV. Pazpabotka u
CO3JaHHC TCHETHYCCKUX
KOHCTPYKIHUA
Ooro(dapmMareBTHIECKOTO
Ha3HAYEHUS

Pazgen V. Ananms
TeHETUYECKU 00YCIOBICHHBIX
MMaTOJIOT Wi, MOHOTCHHEIX U
MYJIbTU(AKTOPHBIX
3a00JIeBaHUM

Paznen VI. Ot
FEHETUYCCKOr0 aHaJIM3a K
TEHOMHOU MEIUIIHE:
TEXHOJIOTUU
MOJTHOTEHOMHOT'O CKpUHUHTA
acCOIIMAIU C ITaTOJIOTHUEH

KoHTposbHbIE U METOAUYECKHE MaTepHuasbl, a TaKXKE KPUTEPUM M TOKa3aTeau, HEOOXOAUMBIE IJisi OLICHKU 3HAHUM, YMEHHH,
HaBBIKOB M XapaKTEpU3YIOIIHME ATambl (POPMHUPOBAHMS KOMIICTCHIIMH B IPOIECCE OCBOSHUS 00pa30BaTElIbHOW ITPOrpaMMBbI

npencraBieHsl B [Ipunoxennn 2.



|. CIIACOK YYEBHOM JIUTEPATYPHI U HHOOPMAIIMOHHO-
METOANMYECKOE OBECIHHEYHEHUE JJUCHHUIIJINHbI

OcHoBHas JuTepaTypa

1. Aunppycenko, C. ®@. buoxumuss u MoJjekynspHas OuoJOTUs [DIEKTPOHHBINA
pecypc] : yueOHO-meTomuueckoe mnocobue / C. ®. Anapycenko, E. B.
JlenncoBa. — OIJEKTpOH. TeKcToBble naaHHble. — CraBpomnosnb : CeBepo-
KaBkasckuit ¢denepanpasiii yausepcuret, 2015. — 94 ¢. — 2227-8397. —
Pexxum moctyna: http://www.iprbookshop.ru/63077.html

2. Psabkosa, I'. B. Biotechnology (buotexnomorus) [DIeKTpoHHBIH pecypc] :
yueOHO Metoauueckoe mnocooue / I'. B. PgOkoBa. — DJEKTPOH. TEKCTOBBIE
nanaple. — Kazanp : Ka3zaHCKWil HaIlMOHANBHBIA HMCCIICOBATEILCKUN
TeXHOJIoTHYecknii yauBepcurer, 2012. — 152 ¢. — 978-5-7882-1327-9. —
Pesxxum noctyna: http://www.iprbookshop.ru/61942.html

3. Bupyconorus u Oouorexnosorusi: yueoHoe nocooue / @upcos .M., AkumoBa
C.A., - 2-e m31., nononHeHHOEe - Bonrorpam:Bonrorpaackuii 'AY, 2015. - 232

c. - Pexxum mocryma: http://znanium.com/catalog/product/615175

JlomonHUTENBbHAS TUTEpaTypa:
1. Tkauyka B.A. Knunuueckast Onoxumusi [ DIEKTPOHHBIN pecypc] : yueOHoe
nocooue / M. : I'DOTAP-Menna, 2008. -
http://www.studentlibrary.ru/book/ISBN9785970407332.html

2. Yepnos H.H., bepezos T.T., bypoouna C.C. buoxumusi : pyKOBOJCTBO K
MPAKTUYECKUM 3aHATUSAM [ DNeKTpoHHBINA pecypc] / u ap. / Ilox pen. H.H.
UYepnora - M. : I D0TAP-Menua, 2009. -
http://www.studentlibrary.ru/book/ISBN9785970412879.html

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKANUOHHOH CeTH

«HTEepHET»


http://www.iprbookshop.ru/63077.html
http://www.iprbookshop.ru/61942.html
http://znanium.com/catalog/product/615175
http://www.studentlibrary.ru/book/ISBN9785970407332.html
http://www.studentlibrary.ru/book/ISBN9785970412879.html

HNucTpymeHT TUTS MIPOBEPKHU npaiMepoB in silico

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

baza JaHHBIX JIIA ITIOHUCKa OJHOHYKJICOTUAHBIX 3aMCH

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

Uucrtpyment nnsi mepeBona mnocienoBarensHoctd  JIHK B peBepce-
KOMILJIEMEHTAPHYIO

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

. http://rosalind.info/problems/locations/ - pecypc ans caMocTOSTETEHOTO

u3yueHus ouonHgpopmaruku Rosalind.

. http://www.ncbi.nlm.nih.gov/ - caiit Harmonanasaoro Ientpa

onorexnomornueckor naopmarmu NCBI, 6a3a mannabpix ['eHHbII OaHK.

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

Search Tool, onnaiin-niporpaMma Jijist BRIpaBHUBAHUS MTOCIICA0BACIBHOCTEH
OMOJIOTMYECKUX MAKPOMOJIEKYJI

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

organizer; mporpamMma-0u0JIMTeKaph.

. http://www.ebi.ac.uk - caiitr EBpormelickoro HHCTUTyTa OMOMH(POPMATUKH

. http://www.scopus.com — oubsmorpadudeckas 6a3a TaHHBIX U HHICKC

IUTHPOBAHUS SCOPUS

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

oubnurorpaduyeckas 0a3a naHHBIX U MHIAEKC utupoBanus Web of Sicence

11.http://www.molbiol.ru — pycckos3bIuHbIi HHPOPMAIIMOHHBIH calT U hopyM

10 MOJIEKYJISIPHOU OMOJIOTHH


http://insilico.ehu.es/PCR/Amplify.php
http://compbio.cs.queensu.ca/F-SNP/
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/

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
H IPOrPaMMHOI0 odecredeHust

[Mporpamma VECTOR NTI https://www.thermofisher.com/ru/ru/home/life-

science/cloning/vector-nti-software.html

[Ipu ocymiecTBiIeHUM 00pa30BATENBLHOTO IMpOIEcCa CTYJAEHTHI HCHOJIb3YIOT
nporpammuoe obecrieuenne: Microsoft Office (Excel, PowerPoint, Word u
1p.), DJIEKTPOHHBIE pecypchl caitita JIBOY, sximtoyas ObC [IBOY.
bubGmmuorpaguueckass 0a3a JaHHBIX M WHACKC I[MTUPOBAHHUA  SCOPUS,
oubnrorpaduueckas 0aza maHHbIX M MHAEKC uTupoBanus Web of Science,
MOMCKOBas CUCTeMa, TeHHbIA OaHK U makeT oHnaiH-iporpamm NCBI, nayuynas
anekTpoHHas Oubnnoreka eLIBRARY, snekTpoHHO-0MOIMOTEUHAsT cucTemMa
“Znanium”, AIEKTPOHHAS oubnuoTeuHas cucreMa [PRbooks,
uHpopmarmonnas cuctema "EJJMHOE OKHO" noctyna k o0pa3oBarenbHbIM
pecypcaM JOCTYM K AIEKTPOHHOMY 3aKka3y KHUT B oubnunoreke /[BOY.
[Iporpammuoe obGecrieuenue Vector NTI nns ananmusa mimasMug u JpPYrux
TCHETHYECKUX BEKTOPOB.

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

Search  Tool, mnporpammHoe  oOecriedcHre IS BBIPABHHUBAHUS
TOCJICTIOBACTLHOCTEH OMOJIOTMYECKUX MaKPOMOJICKYJT

MEGA - mnporpamMMHBIE TIakeT IS (QUIOTCHETHYECKOIO aHalnd3a |
BBIPABHUBAHUS ITOCJICIOBATEIHLOCTEH OMOMOJICKYJT

http://www.idtdna.com/calc/analyzer - mnporpamMmmHoe obOecrieueHue s

daHaJIn3a KOPOTKHUX HYKJICOTHAHBIX HOCJICI[OB&TGHBHOCTeﬁ " HpaﬁMpOB


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

VI. METOAUYECKHUE YKA3AHUSA 110 OCBOEHUIO JUCIUIIJINHBI

Kypc cTpykTypupoBaH 1O XPOHOJOTHYECKOMY, TEMAaTHUYECKOMY U
CPABHUTEIBHO-TUITOJIOTMYECKOMY MPUHIUIIAM, YTO MO3BOJISIET, C OJTHOM CTOPOHBI,
CUCTEMATU3UPOBaTh YYEOHBI Marepuan, ¢ JAPYrod — MOAYEPKUBAECT CBSA3h C
JPYTUMU AUCIUIUIMHAMYI TYMAHUTAPHOTO U CIIEUATIBLHOTO IIUKJIA.

B npounecce wu3yuyeHuss MarepuaioB Y4YeOHOro Kypca MpeaararoTcs
cienytoue Gopmbl padboT: YTEHUE JCKIUN, TPAKTUYECKHUE 3aHSATHS, KOHTPOJIbHbBIE
paboTHI.

Jlekyuonnvie 3amsAmusi OPUEHTHUPOBAHBI HA OCBEUICHUE BBOJHBIX TEM B
KaXXIbIA pazzien Kypca U MPU3BaHbl OPUEHTUPOBATH CTYAECHTOB B IpeAaraéMoMm
MaTepHuaie, 3aJI0KUTh HAyYHbIE M METOJIOJIOTMYECKUE OCHOBBI JUIsSl JalibHEUIIEH
CaMOCTOSITENIbHOU pabOThl CTYIEHTOB.

Ilpakmuueckue 3aHamus aKIEHTUPOBAHBI Ha HamOOJIee MPUHIUIIUATIBHBIX U
poOJEMHBIX BoOIpocax (QuiIocopuu U TMPU3BAaHBI CTUMYJIUPOBATH BBIPAOOTKY
COOCTBEHHOW MUPOBO33PEHUYECKON MO3UIIUH 110 JAHHBIM TEMaM.

B paboTe co cTyaeHTaMu UCTIONIb3YIOTCA pa3HOOOpa3HbIe CpeCcTBA, POPMBI U
MeTo1bl 00y4eHHs (MHPOPMaIMOHHO-PAa3BUBAIOIINE, TPOOJIEMHO-TIONCKOBBIE).

Oco60 3HauMMOM Ui NPOodEeCCUOHATBHON MOATOTOBKHU CTYACHTOB SIBIISETCS
camocmosmenvHas paboma No Kypcy. B xone aToil paboThl CTYJIEHTHI OTOMPAIOT
HEOOXOQUMBIH MaTepuajq IO H3y4yaeMOMYy BONPOCY U aHAJU3UPYIOT €ro.
CamocTosiTenbHas paboTa ¢ JUTEpaTypod BKIIIOYAET B ce0sl TaKhe MPHUEMBI Kak
COCTABJICHME IUJIaHA, TE3MCOB, KOHCIIEKTOB, AHHOTHPOBAHUE HCTOYHHKOB,
Hanucanue pedeparo. B pamkax yueOHOro Kypca moapa3syMeBaeTcsi COCTaBICHUE
TEMaTUYECKHUX JOKJIa/I0B, KOTOPbIE MPOBEpSETCs MpernofaBaTeneM, o0Cykaaercs
CO CTYICHTaMH W YYUTBIBAETCS IPU UTOTOBOM KOHTPOJIE 3HAHUMU IO KypCy.

CTyneHToB HEOOXOAMMO MMO3HAKOMHUTh C OCHOBHBIMU HCTOYHUKAMH, Oe€3
KOTOPBIX HEBO3MOKHO MOJHOLIEHHOE MOHMMaHue npobieMatuku Kypcea. [loatomy
3TM HWCTOYHHMKM PEKOMEHJIOBAaHbl CTYJEHTaM i1 JIOMAllHEro W3y4YeHHs |

BKJIIOYEHBI B [IPOTrpamMmy.



OcBoeHune Kypca  JIOJDKHO  CHOCOOCTBOBAaThH  PAa3BUTUIO  HABBIKOB
00OCHOBAaHHBIX U CaMOCTOSITENIbHBIX OILEHOK (pakToB M KoHueniuil. [loatomy Bo
BcexX (hopMax KOHTPOJSI 3HAHUHM, OCOOCHHO IMPU Cladye 3ayeTa, BHUMAHUE JTOJIKHO
ObITh OOpamieHo Ha TmoHMMaHue Quiocodckol mnpoOIEMATHKU, HA YMEHHUE

KPUTHUYCCKH HUCIIOJIB30BATh €C PC3YJIbTAThI U BBIBOJHGI.

Vil. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCIHUIIVINHbI

OcBoenue IUCHMIUIMHBL «MeauuHckass OMOTEXHOJOTHS» MpeArnoaraet
UCIIOJIb30BAHUE  CIICYIONIETO  MaTepUaIbHO-TEXHUYECKOTO  OOecredyeHus:
MynpTUMEIUITHON ayIUTOPUH, OCHAILIEHHON IIMPOKOIIOJIOCHBIM JTOCTYIIOM B CETh
nHtepHeT. KommnberoTepHoro kinacca. Bce KOMIBIOTEpBl NOAKIIOYEHBI K
KOPIIOPAaTUBHOW KOMITBIOTEPHOU ceth JIBDY u HaxoasATcs B €IMHOM JOMEHE.

JInsi BBITIOTHEHUSI CaMOCTOATENIBHOM paOOThl CTYJIEHTHI B JKUJIBIX KOPITycax

JAB®Y obecneuens Wi-Fi.

MynbTUMEaUITHAS Ay IUTOPUSL: 690922, Ilpumopckuil kpaii, r. BrnaauBocTok,
Mono6mnok Lenovo C360G-i34164G500UDK; | octpoB Pycckwmii, momyoctpoB CarnepHblif,
Dkpan npoekironHbiit Projecta Elpro Electrol, | mocemok Asikc, 10, ayn. M 421, 422

300x173 cm; MynbTuMenUHHBIA TMPOEKTOP,
Mitsubishi FD630U, 4000 ANSI Lumen,
1920x1080; Bpe3snoii untepdeiic ¢ cucremoit
ABTOMATHUYECKOTO BTATHBaHHMA Kabemerd TLS
TAM 201 Stan; {oxymeHT-kamepa Avervision
CP355AF; MuxkpodonHas MEeTIUIHAS
pamuocuctema YBY namanaszona Sennheiser
EW 122 G3 B cocraBe OeCnpOBOJIHOTO
MHKpodoHa u NPUEMHUKA; Konex
BusicokoH(pepenics3u LifeSizeExpress 220-
Codeconly- Non-AES; CeteBas Buacokamepa
Multipix MP-HD718; ee XK-nanemu 47",
Full HD, LG MA4716CCBA; Iloxcucrema
ayJHMOKOMMYTAIHH " 3BYKOYCHIICHUST,
[EHTPaTN30BaHHOE Oecriepeboiinoe
o0ecrnevyeHre AIEeKTPONUTaHUEM

JlaGopaTopusi OMOMEIUITMHCKHK KIETOYHBIX
TEXHOJIOTUI 690922, Ilpumopckuil kpaii, r. BrnaauBocTok,
[Ipubop nns mpoBemeHUs TOJMMEpa3HoM | octpoB  Pycckuit, momyoctpoB CamnepHbIi,
LEMHOM peakuuu C JeTeKIued MpoAyKTOB | mocenok Asike, 10, ayn. M820, M823, M8&26

aMIUIMQUKAIIM B PEXHUME  «PEaJbHOro




Bpemenn» CFX96 Touch Real Time System
Kamepa aiis anexkrpodopesa Mini-Sub Cell GT
System (BioRad 1704467)

Kamepa s BepTHKanbHOTO 3JeKTpodopesa
Mini-PROTEAN Tetra Cell, BioRad 1658003
Kamepa mans mpoBeneHuss BEpTUKAIBHOTO
anekrpodopeza PROTEAN |1 xi Cell (BioRad
1651803)

Cucrema s dukcanuu W 00pabOTKH
anektpodopesnbix reneit Gel Fix System
W3meputens BomopoaHoro mokasatens (pH)
pacTBOPOB B KOMIUIEKTE C JJIEKTPOJOM H
KanmuOpoBouHO# cuctemoit PB-11-P11
leiikep TepmocTatupyembiii ES-20/60
Lentpudyra madopatopuas MiniSpin
Jlozatop aBTOKJIaBUPYEMbIH OJHOKAHAIBHBIN
HTL mnepemennoro o6wema 100-1000 wmxa
Discovery Comfort (4046)

Jlo3atop aBTOKJIaBUPYEMBIH OJHOKAHAIBHBIN
HTL nepemennoro o6wsema 20-200 MKI
Discovery Comfort (4045)

Jo3zarop ABTOKJIABUPYEMBIii OJTHOKaH.
nepemMeHHoro oo6wema 2-20 wmxi Discovery
Comfort (4043)

Ho3arop ABTOKJIABUPYEMBIN OJIHOKaH.
nepemenHoro oobema 10-100 Mk Discovery
Comfort (4044)

Cucrema aBromarusupoBanHas Biacore X100
System anms  aHanmm3a  MEXMOJIEKYISIPHBIX
B3aUMO/JICHCTBUN ¢ HAOOPOM JIOTIOJIHUTEIBHBIX
YacTeil ¥ MporpaMMHBIM oOecrieueHneM
Cucrema Ui HENpPEPBIBHOTO HAONIOJACHUS 3a
KUBBIMH KIIETKaMH B KYIBTYpE,
(dopmupoBanus u ananuza uzoopaxenus Cell-
IQ MLF, Chip Technologies, Yexus
Nuky6atop nepconanbubiii CO2- ¢ cuctemoi
MOHUTOPHHTAa W TIOBBIIICHUS BUTAJIHHOCTH
kierok Galaxy (CO48R-230-1200)

Mkad JTAMUHAPHBINA 2-ro KJlacca
OMOJIOTHYECKOM 3alMThl, pa3Mmep paboueit
noBepxHoctu 150 cm SafeFAST Elite215S
bakrepunuanenii Y O-penqupKyasaTop Bo3ayxa,
UVR-M

Memanka marautaas, MSH-300i
Munupoxkep-meiikep, MR-1

Tepmorneiikep mnanmeTHslit, PST-60 HL-4
Cucrema TIONYYEHHUS CBEPXUYHCTOH  BOJIBI
Simplicity (SIMSVOOEU)

Ilentpudyra nmabopaTtopHas sl MPOBEACHUS
POOOIIOATOTOBKH METOJ0M
nentpudyrupoBanus S804R

XO0JIOAWJIBHUK HU3KOTEMIIEpaTypHbIii  Forma
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Jlozatop aBTOMAaTMYECKUH OJHOKAHAIbHBIN
nepemeHHoro ob6wema 0,2-2 MK, cepuu

Discovery Comfort (DV2)

ABTOKJIaB aBTOMAaTHUYECKUH BEPTUKAIbHBII

MLS-3020 U

Becwl anamutrueckue cepun Adventurer Pro

AV213

Becs! nperusnonnsie cepun Pioneer (PA413
J103aTOp DIIEKTPUUECKHUM I CEPOTIOTHIECKUX

nunerok Swiftpet PRO
Huctunnstop GFL-2008

BO,I[S[HaSI 6aH5I-T€pMOCTaT C NepEMECIIMBAHUEM

WB-4MS,

Tepmoctar cyxoBo3aymbiii MIR-262
OrtcaceiBarenb MeguiuHckuii OM-1
Becs! nperusnonnsie cepun Pioneer (PA413

HaumenoBanue 060pya0BaHHBIX
MOMENIECHUN U ITIOMEICHUHN 111
CaMOCTOSTEIIbHON PabOThI

Hepequb OCHOBHOI'O O60py,Z[OBaHI/I${

AyauTopust JUisl IPaKTHYECKUX
3aHATHI

r. BmagusocTtok, o. Pycckuii, 1.

Asxc 1.10, ayn. M419, nnomans
74,9 m?

[TpoexTop DLP, 3000 ANSI Lm, WXGA 1280x800,
2000:1 EW330U Mitsubishi; Iloacucrema
CHelHaTu3UPOBaHHbBIX KpeIuIeHui o0opynoBaHus
CORSA-2007 Tuarex; I[loacucrema BHUICOKOMMYTAIIUH:
MatpuuHblii kommyrarop DVI DXP 44 DVI Pro Extron;
yumHuTens DVI o Butoit mape DVI 201 Tx/Rx Extron;
[loxgcucrema  aynmMoOKOMMYTallud U 3BYKOYCHJICHUS;
aKyCTHUeCKasl CUCTEMa JUJIs MOToJI0UHOTro MoHTaxa SI 3CT
LP Extron; uudposoii ayauomnpoueccop DMP 44 LC
Extron; pacmmpenue s KoHTpoiuiepa ynpasiaenus IPL T
CR48

Uuransusele 3a51bl HayuHon
6ubmnorexku IBOY ¢ OTKpBITHIM
J0CTYNoM K (oHy (Kopryc A -
ypoBeHb 10)

Monoonok HP  ProOme 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
Ckopoctb nocryna B Uatepuer 500 MouT/cex.

PabGoune wmecra g moAed ¢ OrpaHUYEHHBIMU
BO3MOXXHOCTSIMH ~ 310POBbSl  OCHAlEHBl JUCIUIEAMH U
npuHTepamu  bpaiinsg; 00opyaoBaHbl: MOPTaTUBHBIMU
YCTPOMCTBAMM JJIi UYTEHHUS IUIOCKONEYATHBIX TEKCTOB,
CKaHUPYIOLTUMHI u YUTAIOMIUMHU MalIMHaAMH
BUJICOYBEIMUNUTEIEM C  BO3MOXHOCTBIO  PEryJIsLUU
LBETOBBIX CIIEKTPOB; YBEIWYMBAIOIIMMH 3JICKTPOHHBIMU
JylaMu U ylIbTPa3BYKOBBIMU MapKHPOBIIMKAMHU

Aynuropus JUisl CaMOCTOSITENbHON

Monob6mnok Lenovo C360G-i34164G500UDK 19.5"




paboTHI CTYJICHTOB

r. BnaguBocTtok, o. Pycckuii .

Asixe 1.10, Kopnye 25.1,
aya. M621
ITnomans 44.5 M

Intel Core i3-4160T 4GB DDR3-1600 SODIMM
(1x4GB)500GB Windows Seven Enterprise - 17 wmtyk;
[IpoBoanas cetb JIBC — Cisco 800 series; 6ecripoBOIHbBIC

JIBC nmnst oOydaromuxcsi o0ecriedeHbl CUCTeMOi Ha 0aze
touek gocryna 802.11a/b/g/n 2x2 MIMO(2SS).




MMHUCTEPCTBO OFPA3OBAHMS 1 HAYKU POCCUMCKOMN ®EJIEPAIIUM
denepanbHOE TOCYAaPCTBEHHOES aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIIETO 00pa30BaHuUs

«JlaIbHEeBOCTOYHBIN (eepaIbHbIIl YHUBEPCUTET)
(ABDY)

MKOJIA BUOMEJUIIUHBI

YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIbHON PABOTHI
OBYYAIOLIUXCHA
no AucHUILInHEe « MeauInHCKass 0MOTEXHOJIOT UsI»
cnenuagabHocTh 30.05.01 MeauumHcKkass 0MOXHUMHS

®opMa NOATOTOBKH OYHAs

BaaauBocTok
2017



IInan-rpa¢guk BHINOJTHEHHUS CAMOCTOATEIbHON PadOThHI O AUCHHUILJIMHE:

Ne JaTra/cpoxn Bua camocrosiTenbHOM Hpumepnrie dopma
1/n | BBINOJHEHUS padoThI HOPMbI BpeMeni KOHTPOJIst
Ha BBHINOJHEHUE
5 cemecTp
1-10 venens Pabora ¢ KOHCIIEKTOM, 9 Pedepar mun
U3yUYEHHE JTUTEPATYPHI TIO Ipe3CHTAIIHSA,
JUCLUATUIMHE, TTOATOTOBKA K KOHTPOJIbHOE
1 NPaKTUIECKOMY 3aHSTHIO, TECTUPOBaHUE
MOJTrOTOBKA K KOHTPOJIHHOMY
TECTHUPOBAHUIO, HAITUCAHUE
JIOKJIAJIOB, pEIIEHUE TECTOB
11-18 nepens PaboTa ¢ KOHCTIEKTOM, 9 Pedepar,
U3ydeHHE JTUTEPATYPHI TIO KOHTPOJIbHOE
JMCIUTUTHHE, TTOJATOTOBKA K TECTUPOBaHUE
2 IIPAKTUYECKOMY 3aHSTHIO,
MOJITOTOBKA K KOHTPOJIHHOMY
TECTHPOBAHUIO , TOATOTOBKA
JIOKJIAJIOB, PEIICHUE TECTOB
3 | ceccus [ToaroroBka K dK3aMeHY 36 DK3aMeH

CamocrosiTennbHasi paboTa CTYJEHTOB COCTOMT M3 TOJATOTOBKH K
MPAaKTUYECKUM  3aHATUSIM, pabOThl HaJ PEKOMEHJOBAHHOW JUTEpaTypoOH,
HAMMCaHUS JOKJIAIOB MO TEME CEMUHAPCKOTO 3aHATHS, TOATOTOBKH MPE3CHTALIUH.

[IpenomaBarens mnpemiaraeT KaxJIOMy CTYACHTY WHIWBUIAYaJIbHbIE U
nuddepeHiupoBanHbie 3aaHuss. HekoTopele M3 HUX MOTYT OCYIIECTBIISTHCS B
rpyrme (HarnpuMmep, MOATOTOBKA JIOKJIA/a U MPE3CHTAlluu MO0 OJHOM TeME MOTYT
JienaTh HECKOJBKO CTYJIEHTOB C pa3/ielieHHeM CBOMX OOSI3aHHOCTEH — OJIUH

TFOTOBUT HAYYHO-TEOPETUYECKYIO YaCTh, @ BTOPOI MPOBOAMUT aHATIU3 MPAKTUKH).

CaMmocTosTenbHass padoTa MOXKET OCYIIECTBIATHCS HHIWBUIYaJbHO WIIH
rpynnamMu CTyA€HTOB B 3aBHCHUMOCTHU OT LI€JId, 00beMa, KOHKPETHOH TEMAaTHUKH
CaMOCTOATENbHON pabOThl, YPOBHS CJI0KHOCTU U YPOBHSI YMEHUH CTYJEHTOB.

KoHTponb pe3ynbTaToB CaMOCTOATEIBHOW pabOThl CTYACHTOB JIOJKEH
OCYUIECTBIISTHCS B Mpeaenax BPEMEHHU, OTBEJEHHOTO Ha 00s3aTelbHbIe yueOHbIE
3aHATUS U BHEAYAUTOPHYIO CAMOCTOSTENbHYIO paOOTy CTY/I€HTOB MO TUCIUIUINHE,

MOJKET MPOXOAUTH B MHUCbMEHHOM, YCTHOM WJIM CMEIIaHHOU (opme.




3agaHus A9 CaMOCTOSITEIbHOTO BbITIOJTHEHUS
1. Hanucanme pedepara mo Teme, MNPEUIOKEHHON MpenojgaBaTeyeM WM
CaMOCTOSITENIFHO BHIOPAHHOM CTY/IEHTOM U COTJIACOBAHHOM C MpernoaBaTesIeM.
2. ITloarotoBka  mpe3eHTAlMii €  HUCIHOJIb30BAaHUEM  MYJbTUMEIUWHOTO
000py10BaHUS.
MeTtoauyeckue yKka3aHUIO K BbINOJIHEHHIO pedepaTa
Ieau u 3axa4u pedepara
Pedepar (ot nat. refero — mokianeiBaro, cooOIIarw) MpeacTaBiIsieT coOoi
KpaTKO€ M3JI0KEHHE MPOOIEMBbl MPAKTUYECKOTO MIIM TEOPETHIECKOTO XapaKTepa C
(bopMyIPOBKOM ONpeIeICHHBIX BHIBOJOB MO paccMaTrpuBaeMoi teme. M30pannas
CTYACHTOM TIipoOjieMa H3ydaeTcsi M AaHaJU3UPYeTCs Ha OCHOBE OIHOTO WIIH
HECKOJbKMX HCTOYHHMKOB. B oTiMumMe OT KypcoBOWl paOOThI, MPEACTABIISIONICH
co00il KOMIUIEKCHOE HCCJEeOBaHUE IMpoOJIeMbl, pedepaT HalpaBieH Ha aHAJIN3
OJTHOM WJIM HECKOJIBKUX Hay4HBIX PalboT.
L]ensamu nancanus pedepara sBISIFOTCS:
® pa3BUTHE Yy CTYACHTOB HAaBHIKOB IIOMCKa AaKTyalbHBIX MpoOIeM
COBPEMEHHOTO 3aKOHOIaTeNIbCTBA;
® pa3BUTHE HABHIKOB KPATKOTO W3JIOKEHHUS MaTepHaia C BbIIEICHUEM
JIUIIH CaMBIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX JIJISi PACKPBITUS
CyTH TIPOOJIEMBI;
® pa3BUTHE  HABBIKOB  aHalW3a  M3YYCHHOr0  MaTepuajia U
dbopmynupoBanusi COOCTBEHHBIX BBIBOJIOB IO BHIOPAHHOMY BOIIPOCY B
MUCBMEHHOH (hOpMe, HayIHBIM, TPAMOTHBIM SI3BIKOM.
3aoauamu Hanvcanus pedepara sBISFOTCS
- HAy4YUTh CTY/JCHTa MaKCHMaJbHO BEPHO TMepedaTh MHEHHUS aBTOPOB, Ha
OCHOBE paboT KOTOPBIX CTYACHT MUIIIET CBOH pedepar;
- HAY4YUTh CTYJEHTa rPaMOTHO MU3JIaraTh CBOIO MO3UIIMIO 10 aHAIU3UPYEMOH B
pedeparte npobieme;

- HOATrOTOBUTH CTYJCHTA K I[aHLHefIIHeMy Y4aCTHUIO B HAYYHO — IIPAKTUICCKUX



KOH(EpEeHIIUAX, CEMUHapaxX U KOHKypcax;

- TIOMOYb CTYJAEHTY ONIPENEIIUTHCSA C NMHTEPECYIOLIEN €ro TEMOW, JalbHENIIEEe
pacKkpbITUE KOTOPOW BO3MOXHO OCYIIECTBUTH IPH HAIMCAaHUU KypCOBOM
pabOThI UK JUILIIOMA;

- YSCHUTbH JJs ce0sl U U3JI0KUTh MPUYMHBI CBOETO Ccoriacus (Hecorjacus) ¢

MHCHHCM TOI'O UJIX HHOT'O aBTOPA II0 I[&HHOﬁ HpO6JI€M€.

OcHoBHbBIE TPeOOBAHUA K COAEpPKaAHUIO pedepara

CtyaeHT AOMKEH HMCIOJIb30BaTh TOJBKO T€ MaTepualbl (Hay4HbIE CTATHH,
MOHOTpaduu, Mocoous), KOTOPble UMEIOT MPSIMOE OTHOIICHUE K M30paHHOU UM
Teme. He gomyckalrTcsi OTCTpaHEHHBIE pPACCYKACHUS, HE CBA3aHHBIE C
aHanusupyemon mpooiemoit. Conepkanue pedepara JOIKHO ObITh KOHKPETHBIM,
MCCJIEIOBATHCS JOJDKHA TOJIBKO OJHA MpodiieMa (I0MyCcKaeTcss HECKOIbKO, TOJIBKO
€CliM OHM B3auMOCBsi3aHbl). CTYyIEHTY HEOOXOIMMO CTPOr0 MPHUACPKUBATHCS
JIOTUKW W3JIOKEHUsI (HauaTh C OMpEeICHUS W aHalv3a TMOHSATUM, TepelTH K
MOCTAaHOBKE TMPOOJIEMBI, MPOAHATM3UPOBATh IMYTH €€ pelIeHUusT W ClenaTh
COOTBETCTBYIOIIME BBIBOJIBI). PedepaT mOMKEH 3aKaHYMBATHCS BBIBEICHUEM
BBIBOJIOB T10 TEME.

[To cBoeit cmpyxkmype pedepaT COCTOUT U3:
1. TutyneHOrO JIHACTA;
2.BBenenus, rae cryaeHT dopmyiupyeT mpoljieMy, MOMJIEKAIlyl0 aHalu3y U
UCCIIEIOBAHUIO;
3.OCHOBHOTO TEKCTa, B KOTOPOM IIOCJIEIOBATEIBLHO PACKpPHIBACTCS H30paHHAS
TeMa. B oTnmune oT KypcoBoit paboThl, OCHOBHOM TEKCT pedepara mpenanonaraet
pasneneHue Ha 2-3 maparpada 6e3 BoiueneHus riaB. [Ipu HEOOXOIUMOCTH TEKCT
pedepara MOKET AOMOMHATHCSA WUTIOCTpAIUsIMU, TabauIamMu, rpadukaMu, HO UMU

HE CllelyeT "meperpyxarb" TEKCT;



4.3aximroveHns, TAe CTyIeHT (OopMyIupyeT BBIBOIBI, CHETaHHBIE HA OCHOBE
OCHOBHOTO TEKCTA.
5.Cnucka MCIoib30BaHHOM JUTepaTyphl. B MaHHOM cIiMCKe Ha3bIBAIOTCS Kak Te
WCTOYHHUKH, HA KOTOPHIE CCHUTAECTCS CTYJEHT MpHU IMOATOTOBKE pedepara, Tak U
WHBIE, KOTOPbIEC ObLIM U3YYEHBI UM IIPHU MOJITOTOBKE pedepara.
O6bem pedepara cocrapmsier 10-15 cTpaHuil MalIMHOMKMCHOTO TEKCTa, HO B
JI000M Cllydae HE JOJDKEH TpeBbimath 15 crpanun. WMuatepBam — 1,5, pasmep
mpudra — 14, mons: neBoe — 3cm, npaBoe — 1,5 cM, BepxHee U HUKHee — 1,5¢M.
CtpaHuIlbl JOJDKHBI OBITH TPOHYMEPOBAHbBI. AO3aIHBIN OTCTYIT OT Ha4Yajla CTPOKU
paseH 1,25 cwm.

IMopsinok cnauyu pedpepara M ero oueHKa

Pedepatsl mnumyrcs cTyaeHTaMH B TEYEHHE CEMecTpa B  CPOKH,
YCTaHaBJIMBAEMbIC TIPEMOIABATEIEM MO KOHKPETHOW JUCHUIUIMHE, JOKIAAbIBACTCS
CTYJIGHTOM M BBIHOCUTCA Ha oOcyxaeHue. lledarHplii BapuaHT caaercs
MpenoaaBaTesto, BeAYIEeMY JUCHUILIUHY.

[To pe3ynbTaTaM TMPOBEPKH CTYJEHTY BBICTABIISIETCS OMNPENCIICHHOE
KOJIMYECTBO 0ajyuioB, KOTOPOE BXOJUT B OOIIEe KOJIMYECTBO OAJJIOB CTYJEHTA,
HaOpaHHBIX MM B TeueHue cemectpa. [Ipu oreHke pedepara ydUTHIBAIOTCS
COOTBETCTBHE COJIEp)KaHUSI BBIOPAHHOW TEME, YETKOCTh CTPYKTYpbl paboOThI,
yMeHue paboTaThb C HAYYHOM JUTEpaTypod, YMEHHE CTaBUThb NpoOjeMy u
aHAM3UPOBATh €€, YMEHHUE JIOTUYECKU MBICIUTh, BIaJcHUE NPOodhecCHOHaTBLHOM

TEPMUHOJIOTHEN, FPAMOTHOCTH O(POPMIICHUSI.



Tembl pepepaToB U npe3eHTALUN

[TomyueHne MOHOKJIOHATBHBIX AaHTUTEN

[TonyueHnne pekOMOMHAHTHBIX BaKI[UH

buoTtexHonornyeckoe nmoiay4eHrne aHTHOMOTUKOB

MonekynsipHOE KIOHUPOBAHUE

I'enHas nHXEeHEPHs paCTEHUI

[IpumMeHeHre TOMOJIOTHYHONU PEKOMOMHAIIMY B OMOTEXHOJIOTHH

benkoBast umxeHepus in vivo

TpaHcreHHbIE )KUBOTHbBIE

. ITnogosas mymika Drosophila melanogaster, kak MoaenbHas cuctemMa

10 baxrepus Escherichia coli, kak moaenbHas cuctema

11.Iposxoxu Saccharomyces cerevisae, kak MoJieIbHas CHCTEMa
12.Hemaroma Caenorhabditis elegans, kak MoaenbHas cucrema

13.Pe16a Danio rerio, kak MoeabHas CHCTEMA

14 .Meims Mus musculus i kpeica Rattus norvegicus, kak MoJiebHasi ccTeMa
15.Bupychl KUBOTHBIX, KAK HHCTPYMEHTHI OMOTEXHOJIOTUN

16.MeTo1bl CeKBEHHPOBAHUS HYKJIEHHOBBIX KHCIIOT

17.Pu6o3umel 1 PHK-antamMeps! 1 UxX NpuMEeHEHHE B OMOTEXHOJIOTUU
18.ITIpumeHeHNE aHTUTEN B ONOTEXHOJIOTHI

19.11na3mu el OakTepuil U UX MPUMEHEHHUE B KAUECTBE BEKTOPOB

20.Metoapl cTepriIU3aIiy JJA00PATOPHOM MOCY Il M MPUOOPOB

21.Crioco0bl oTy4eHus peKOMOMHAHTHBIX OETTKOB

22 . KynbTyphl KJIETOK MJICKOTUTAIOITIX

23.11ITaMmMBI KUTIIEYHOM TAJIOYKU TPUMEHSIEMbIE B OMOTEXHOJIOTMUECKUX MTPOCKTaX
24.0c0o0eHHOCTH IKCIPECCUN PEKOMOMHAHTHBIX OCJIKOB B KJIETKAX IYKApHUOT
25.[IpoxKeBbIE SKCITPECCHOHHBIE BEKTOPHI

26.Tumsl IPOMOTOPOB B AKCITPECCHOHHBIX BEKTOPAX

27.HampaBnieHHBIN MyTareHe3 U reHHast HHXeHepHs 0CTKOB

28.DaroBwIii TUCIIICH

29.PubocomHbBIN TUCTIICH

30.[TonyyeHue pekOMOMHAHTHBIX OEJIKOB MPU OMOIIY 3YKAPUOTUYECKUX CUCTEM

wCoNoRWNE

Kpurepuu ouenku pedepara

N3noxenHoe moHmMaHue pedepara Kak IEIOCTHOTO aBTOPCKOTO TEKCTa
OTpeNIeNIIeT KPUTEPUU €ro OIICHKH: HOBHM3HA TEKCTa; 0OOCHOBAHHOCTH BBIOOpa
MCTOYHUKA; CTEMEHb PACKPBITHsI CYITHOCTH BOMPOCA; COOIOACHUS TpeOOBaHUN K
0(OPMIICHHIO.

HoBu3Ha Tekcra: a) akTyallbHOCTh TEMbI HCCIEOBaHUs; 0) HOBHU3HA H
CaMOCTOSATEILHOCTh B MTOCTAHOBKE MPOOJIEMbI, (hOPMYIUPOBAHKE HOBOTO acTIEKTa

U3BECTHOM TMpOOJeMbl B YCTAHOBJIEHUM HOBBIX CBsi3eld (MEXKIIPEAMETHBIX,



BHYTPHUIPEIMETHBIX, HHTETPAIIMOHHBIX ); B) YMEHUE pabOTaTh C UCCIEAOBAHUSIMH,
KPUTHUYECKOHN JUTEPaTypOd, CUCTEMATU3UPOBATh U CTPYKTYPUPOBATh MAaTEPHAT; T)
SIBJICHHOCTb aBTOPCKOM IMO3UIIMH, CAMOCTOSITENIbBHOCTb OIICHOK W CYXKIACHHI; 1)
CTHJIEBOE €IMHCTBO TEKCTa, €IMHCTBO JKaHPOBBIX YEPT.

CreneHb pacKpbITUSl CYIIHOCTH BOIPOCA: a) COOTBETCTBUE IUIAHA TEMeE
pedeparta; 0) COOTBETCTBHE COJIEpKaHUs TeMe W IUIaHy pedepaTa; B) MOJHOTA U
rIyOMHA 3HaHWHM MO TeMe; T') 00OCHOBAaHHOCTH CIIOCOOOB W METOJOB PabOTHI C
MaTepuaioM; €) yMeHue 0000IaTh, JelaTh BBIBOJIbI, COTIOCTABISATh Pa3IMYHbIE
TOYKHU 3PEHUS IO OJTHOMY BOIpoCy (mpobiieme).

OOGOCHOBAaHHOCTh BBIOOpAa MCTOYHHMKOB: a) OIEHKAa HCIOJb30BaHHON
JUTEPATyphbl: TPUBJICUEHBI JM Hauboyiee M3BECTHbIE pabOThl IO TEMe
uccienoBanusi (B T.4. XypHAIbHbIE MYONMKAIMHM TOCIETHUX JIET, TMOCIETHUE
CTaTUCTUYECKHUE JaHHbIC, CBOJKHU, CIPABKU U T.1.).

Cobmronenue TpeboBaHui kK 0hOPMIICHUIO: a) HACKOJIBKO BEPHO O(POPMIICHBI
CCBUIKM Ha WCIIOJIb3YEeMYI0 IJIMTEpaTrypy, CIHCOK JHTEpaTypel; O) OIeHKa
IPaMOTHOCTH W KyJbTyphl  u3JokeHus (B T.4.  opdorpaduyueckon,
MYHKTYaIlMOHHOW, CTHJIMCTHYECKOW KYyJNbTYpPbl), BJIaJCHHE TEPMHUHOJOTHEH; B)
coOmtoieHne TpedoBaHuil K 00bEMY pedepara.

PenienzeHT nomkeH YeTko c(opMyiIHpoBaTh 3aMEYaHHE M BOIPOCHI,
YKeJaTelIbHO CO CChUIKaMH Ha paboTy (MOKHO Ha KOHKPETHBIE CTPAHULbI paOOThI),
Ha UCCJIeIOBaHUS U (DaKTUYECKUE TaHHBIE, KOTOPHIC HE YUl aBTOp.

PerieH3eHT MOXKET Takke yKaszaTh: 0OpaIiaics Jid OpAMHATOP K TeMe paHee
(pedepaThl, TUCbMEHHBIE PA0OTHI, TBOPUECKHE PaOOTHI, OJIMMITHAIHbIE Pa0OTHI U
Ip.) ¥ €CTh JIU KaKUe-TMOO TMpeaBapUTEIIbHBIE PE3YyIbTaThl, KaK BBIMTYCKHUK BEI
paboty (11aH, TPOMEKYTOUHBIE ATalbl, KOHCYJIbTalKs, 10paboTKa U nepepadboTka
HAlMCAaHHOTO WJIM OTCYTCTBHME UETKOrO TIUIaHa, OTKa3 OT PEKOMEHIAIHid
PYKOBOJIUTETS).

CryzaeHT npencrapisier pedepaT Ha PELEH3UIO HE MO3HEE YEM 3a HEJNEII0
710 3aIIUThl. PelieH3eHTOM SIBJsIeTCSl Hay4YHbIH pyKOBOAUTENb. OMBIT MOKa3bIBAET,

qTo I_ICJICCOO6p8,3HO O3HAKOMUTH OpAWHATOpPA C peHCHBI/ICﬁ 3a HCCKOJIBKO I[HCﬁ a0



3amuThl. ONMOHEHTOB HA3HAYaeT IMpPEeNoJaBaTeilb U3 4uciaa OpAMHATOPOB. /[[ns
YCTHOT'O BBICTYIUIEHUS OpAUHATOPY A0cTaTo4HO 10-20 MUHYT (IPUMEPHO CTOJIBKO
BPEMEHM OTBEYAET MO OMJIETaM Ha 3K3aMEHE).

OueHka 5 cTaBUTCS, €CJIM BBINOJIHEHBI BCE TPeOOBaHUS K HAIMCAHUIO U
3auTe pepeparta: o00o3HaueHa npodaemMa 1 000CHOBAHA €€ aKTyallbHOCTh, C/IEIaH
KpaTKUM aHalu3 PA3JIMYHBIX TOYEK 3PEHHUS Ha paccMaTpuBaeMylo IMpoOjiemMy H
JOTUYHO H3JI0KEHAa COOCTBEHHAsl MO3UIMS, C(HOPMYIUPOBAHBI BBIBOJABI, TEMa
packpbiTa MOJIHOCTBIO, BBIIEPKaH 00BEM, COOMIOAEHBI TPEOOBAHUS K BHEUIHEMY
0 OpMIIEHUIO, JaHbI TPABUIIbHBIE OTBETHI HA IONOJHUTEIbHBIE BOIIPOCHI.

Ouenka 4 — oCHOBHBIE TpEOOBaHUS K pedepary v ero 3aluiuTe BBINOIHEHBI,
HO IPU 3TOM JIONYIIEHBl HEIOYETHl. B 4YacTHOCTH, MMEIOTCS HETOYHOCTU B
U3JI0)KEHUU MaTepualla; OTCYTCTBYET JIOTMYECKas IIOCIEN0BAaTEIbHOCTh B
CYXJICHMSIX; HE BbIIEpKaH 00bEM pedepaTta; UMEIOTCs YNyIIeHus B 0(pOpMIIEHUY;
Ha JOTIOJIHUTEIIBHBIE BOIIPOCHI P 3AIIUTE AaHbI HEITOJIHBIE OTBETHI.

Ouenka 3 — UMEKTCS CYIIECTBEHHBIE OTCTYIUIEHUS OT TpPEOOBaHHWM K
pedepupoBanmio. B yacTHOCTH: Tema OCBEIlll€HA JIMIIb YAaCTUYHO; JOMYLICHBI
(dakThuueckue OWMOKM B CcoAepXkaHWUM pedepara WM NOpU OTBETE Ha
JOTIOJTHUTENBHBIE BOIIPOCHI; BO BPEMS 3aIIUTHI OTCYTCTBYET BBIBOJ.

Onenka 2 — tema pedepaTta HE pacKpbiTa, OOHAPYKUBAETCSI CYIIECTBEHHOE
HEMMOHUMaHUE POOIEMBI.

Ornenka 1 — pedepat opauHATOPOM HE TPEICTABIICH.
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HACHOPT ®OC

Kox wu  dopmyanpoBka dranbl GOpMUPOBAHUS KOMIIETEHIIUN
KOMIIeTeHIUH
OIIK-9 3Haer [Mpunnun paboTsl amruiidukaropa JUTSt
['0OTOBHOCTB K MPUMEHEHHIO MIPOBEJCHUS [11P, o0opynoBaHUs JUIst
CHEeHATU3UPOBAHHOTO anekTpodopeza OENKOB M HYKIEHHOBBIX KHCIIOT,
obopynoBaHus U WHKY0aTOpOB U OWOPEaKTOpoB sl pabOTHI C
MEIUIUHCKUX U3/ACIIUH, KJIETKaMU TPOKApHUOT U DYKApUOT.
MPEyCMOTPEHHBIX IS Ymeer PaGorate c KyapTypaMu MPOKAPUOTHYECKUX H
UCIIOJIb30BaHUS B JYKapUOTHYECKHUX KJIETOK, TOJIy4aTh CTAOWIILHBIC
npodeccuoHansHOM chepe KJICTOYHbBIE JTUHUH, 3KCIPECCUPYIOLTYIO
PEKOMOMHAHTHBIE OCJIKH.
Brnageer | Meromamu noJMMeEpasHOM LEMHOW  peaKkUuw,
anekTpodope3oM OENKOB U HYKIECHMHOBBIX KHUCIOT,
METO/JIaMH OYHMCTKM ¥ BBIJCJIICHHUS OC€JIKOB U
HYKJIGMHOBBIX KHUCJIOT, METOJaMH MOJIEKYJISIPHOTO
KJIOHUPOBAHMUSI.
OIIK-5 3Haer OcHoOBHbIE MIPUHLIUIIBI MIPUTOTOBJICHU S
['oToBHOCTH K OMOXHMMHMYECKHX PACTBOPOB, METOJIBI UX OUMUCTKH U
MCIIOJIb30BaHUIO0 OCHOBHBIX CTepUIIN3AIUU
(UBUKO-XUMHYECKUX,
MAaTCMAaTHYCCKUX U NHBIX VYmeer Onpenenarb XMMUYECKUE CBOWCTBA TECTUPYEMBIX
€CTCCTBCHHOHAYYHBIX 06pagu03
MOHATHH, X METOZIOB IpU Bnageer | Meromamu ompeeeHus pHO, pacuera
PEIICHHUN HpO(i)CCCI/IOHaHI)HBIX KOHHeHTpaHI/Iﬁ BEIIECTB
3a/1a4
I1K-11 3Haer YerpoiicTBo MIPOKAPUOTUYECKOU 151
['0OTOBHOCTH K OpraHu3aIuu u JYKapUOTHUYECKOW KJIETOK W yMEeT Noa0upaTh
OCYIIECTBIIEHUIO MPUKIATHBIX METOAbl  BBIACICHHUS  LEIEBBIX MOJEKYI U3
Y TIPAKTUYECKHUX TTPOCKTOB U KJICTOYHBIX CYCIICH3UH.
MHBIX MEPONPUATHH 11O
W3YYEHUI0 OMOXUMHUYECKUX U
(U3HONOTHYECKUX MPOIIECCOB
U SIBJICHUH, IPOMCXOMAIINX B | YMEET [Tonbupats YCJIOBHS JUTSt MPOBEACHUS
KJIETKE YeJIOBEeKa 71a00paTOPHBIX HKCIIEPUMEHTOB.
Bmageer | Bnameer 0asoBeIMH MeTOHAaMM OHMOXHMHUYECKOTO
aHaIn3a.
[1K-12 3Haer OcoOenHoctu paboThI " BO3MOKHOCTH
CriocoOHOCTD K OTIPEIECICHUIO 000pyI0BaHUs TUISL IIPOBEACHUS
HOBBIX 00JIacTel OMOTEXHOJIOTHYECKUX padoT.
WCCJICIOBAHMSI U TIPOOJIEM B YMmeer Haxoauts nurepatypy, ONMUCHIBAIOIIYIO OTKPBITHIE




chepe pazpaboTku
Oonopusnveckux u PU3NKo-

BOIIPOCHI B 00JIACTH COBPEMEHHOM OMOTEXHOJIOTHUH
U 37]paBOOXPAHEHUSI.

XUMHYECKHX TEXHOJIOTHH B Bnaneer | Meronamu mowicka HaydyHOH mH(opManuu B 6a3ax
3/IpaBOOXPaHEHUU nanaeix NCBI.

[1K-13 3Haer CrpykTypy HaIUCAHUS Hay4HO-
CriocoOHOCTD K OpraHu3aIiu WCCIICIOBATENLCKOM PabOTHI.

Y TIPOBEJICHHUIO HAYYHBIX Ymeer dopmynmupoBaTh LENb W 3aMa4d  HAYYHO-
UCCIICIOBAaHHM, BKITFOYAst HCCIIeI0BATENBLCKOM PabOTHI.

BBIOOD 11EH ¥ POPMYITMPOBKY

3a/1a4, MIaHUPOBAHUE, MTOA00D

aJICKBaTHBIX METOJIOB, COOD,

00paboTKy, aHAIHN3 JaHHBIX U

NyOJIMYHOE UX MPEJICTABICHUE

C y4eToM TpeOoBaHUI

HH(OPMAIIMOHHOM Bnaneer | ba3oBeIMH MeTOIaMU CTaTUCTHYECKOHW 0OpabOTKH
0€30MacHOCTH

PE3yJIbTATOB UCCIICAOBAHUAA.




Ne KonTponupyembie moaynu/ OueHoYHbBIE CpPE/ICTBA - HAUMEHOBAHUE
/Tl | pa3Aesnsl / TEMbl JUCIUILTAHBI Kozp! u aTansl popmMupoBaHusi KOMIETEHIIUN TEKYLLHil KOHTPOIIb IPOMEKYTOUH
as arTecTauus
1 Paznen 1. [Tpunnumns OIIK-5 rorosHoOCTb K 3HaeT: OCHOBHEBIE 3ader/sK3aMeH
MOJIEKYJIIPHOTO UCIIOJIb30BAHUIO0 OCHOBHBIX (DU3HMKO- | MPUHITUITHI Bompocsr -1-
KJIOHUPOBAHUSI. XUMUYECKHUX, MATEMAaTUYECKUX U IPUTOTOBJICHUS 38
[TonumepaszHas nenHas VHBIX €CTECTBEHHOHAYYHBIX OMOXHUMHYECKUX
peakuus MOHATUM, U METOJIOB IIPU PELICHUU pacTBOpoB, Metobl ux | [1P-1 KonrponsHoe Pesynprar
Paznen II. [TpuHnumb poeCCHOHANIBHBIX 337124 OYUCTKH U TECTUPOBAHHE, TECTUPOBAHUS,
MOJIEKYJIIPHOTO CTEpUIIN3AIAN I1P-4 Pedepar 3alInATa
KOHCTPYHPOBAHUS U YO-1 ompoc pedepara
KJIOHUPOBAHUS C Ymeer: Onpenensite
MIPUMEHEHUEM XMMHYECKHE CBOMCTBA
MHUKPOOPraHu3MOB U TECTHUPYEMBIX 00pa3iioB
BEKTOPHBIX CHCTEM
Pazgen III. Co3nanue u
HCMOJIb30BaHHUE
T€HETUYECKUX KOHCTPYKIIUI
JUISl TPAHCTEHE3a B KJIETKaxX
MJIEKOITUTAOIIHX.
TpaHcreHHbIe )KHBOTHBIE.
[IepcniekTHBBI T€HHOM
Teparuu Otuer no
Paznen IV. PazpaboTtka u Bnaneer: Meronamu [TP-6 naboparopHas nabopatopHoit
CO3/1aHH€ T€HETUYECKUX onpexaenenus pHoO, pabota pabote

KOHCTPYKLUU
OomodapmMareBTHIECKOT0o
Ha3HA4YEeHUS

Pasnen V. Ananus
T€HETHYECKU 00YCIIOBIEHHBIX

pacyera KOHIEHTpaLHil
BEILIECTB




MaTOJIOTHi, MOHOI€HHEIX U
MYJIbTH()AKTOPHBIX
3a00/1eBaHUM

Paspen VI Ot
FeHETUYECKOro aHaJIM3a K
TeHOMHOM MeIUIMHE:
TEXHOJIOTUHU
MOJTHOTEHOMHOTO CKpUHUHTA
aCCOILMAIIMH C ITaTOJIOTUEN

Paszpnen 1. [Ipuanmne
MOJIEKYJISIPHOT'O
KJIOHUPOBAHUSI.
[TonumepaszHas uenHas
peaxkuus

Paznen II. IlpuHImmnet
MOJIEKYJISIPHOTO
KOHCTPYMPOBAHUS U
KJIOHUPOBAHUS C
IIPUMEHEHUEM
MUKpPOOPTaHHU3MOB U
BEKTOPHBIX CUCTEM
Paznen III. Coznanue u
HCIIOJIb30BaHUE
TFeHETUYECKUX KOHCTPYKIIMH
JUIs TPAHCTEHE3a B KIIETKaX
MJIEKOTIUTAIOIIHX.
TpaHcreHHbIE )KUBOTHBIE.
[TepcniekTHBBI T€HHOM
Tepanuu

Pazgen IV. Pazpabotka u
CO3/IaHHE€ TE€HETUYECKUX
KOHCTPYKLUHN
61odapMalieBTUIECKOro

OIIK-9 roToBHOCTH K IPUMEHEHUIO
CHEIHAIN3UPOBAHHOTO
000py1I0BaHUS U METUIIMHCKUX
U3JIEHA, TPETyCMOTPEHHBIX IS
HCIIOJIb30BaHUs B
npodeccuoHabHOU chepe

3uaer: [IpuHuun
paboThI
amIuiiukaTopa s
nposeaenus [P,
o0opyoBaHUs ISt
aekTpodopesa 6eIKoB
Y HYKJICHHOBBIX
KHUCJIOT, THKYOaTOPOB U
OHOpeaKTOpOB IS
paboTHI C KIETKaMH
MPOKAPHOT U DYKAPHOT.

Vwmeer: Pabortath ¢
KyJIbTypaMu
MIPOKAPUOTHUYECKUX H
JYKapUOTHUECKHUX
KJIETOK, ITOTy4aTh
cTaOWIILHBIE
KJIETOYHBIE JINHHH,
IKCIIPECCUPYIOMIYIO
pPEeKOMOWHAHTHBIE
OCIIKH.

Bnaneer: Metomamu

[TP-1 KonTposbHoe
TECTUPOBaHUE,
[TP-4 Pedepar
YO-1 ompoc

ITP-6 naboparopHas
pabota

3aueT/3K3aMeH
Bormpocsr -1-

38

Pesynbrar
TECTHUPOBAHUS,
3aluTa

pedepara

Otuer no
nabopaTtopHoOit
pabote




Ha3HAYCHUS nonumepasHoi nenHou | [1P-6 maGopaTopHas Otuer o
Paznen V. Ananus peakiuu, pabora nabopaTopHOI
TEHETUYECKH 00YCIIOBICHHBIX a1eKTpodope3om pabore
MaToJIOTUM, MOHOTEHHBIX U OCIIKOB U HYKJIEHHOBBIX

MYJIbTU(AKTOPHBIX KHCJIOT, METOJaMU

3aboseBaHul OYUCTKU U BbIICIICHUS

Pa3zgen VI. Ot OCJIKOB ¥ HYKJICHHOBBIX

TFEeHETUYECKOr0 aHaIn3a K KHUCJIOT, METOJIaMU

F€HOMHOW MEJIULINHE: MOJIEKYJIIPHOTO

TEXHOJIOTHHI KJIOHUPOBAHMUSI.

MMOJITHOTEHOMHOT'O CKpUHUHTA

accolMalui ¢ naToJoruen

Pazpgen 1. Ilpunuuns [TK-11 roTOBHOCTb K OpraHU3alii U | 3HAET: YCTPOICTBO 3aueT/3K3aMeH
MOJIEKYJISIPHOTO OCYIIECTBIICHUIO MPUKIIAIHBIX U MPOKAPUOTUYECKON U Bompocsr -1-
KJIOHUPOBaHMUSI. MPAKTUYECKUX MTPOEKTOB U MHBIX 3YKapUOTHUUYECKOU [1P-1 KonTposbHoe 38
[Tonumepasznas uemnHas MEPOTPUSITHI 1O U3YUEHUTIO KJIETOK U YMEET TECTUPOBAHUE,

peakus OMOXUMHUYECKHUX U 1o10UpaTh METOIbI ITP-4 Pedepar Pesynbrar
Paznen II. [TpuHnums (U3HOIOTUUECKHUX MPOIIECCOB U BBIJICJICHUSI LIEJIEBBIX YO-1 ompoc TECTUPOBAHUS,
MOJIEKYJISIPHOT'O SBJICHUH, MPOUCXOJAUIUX B KIETKE MOJIEKYJT U3 KIETOYHBIX 3aluTa
KOHCTPYMPOBAHUS U yeJioBeKa CYCIIEH3HH. pedepara
KJIOHUPOBAHUS C

MIPUMEHEHHEM Ymeert: nogdoupaTth

MHUKPOOPTraHU3MOB U YCIIOBHS JIs1 [TP-6 naboparopHas Otuer no
BEKTOPHBIX CHCTEM MPOBEACHUS pabota nmabopaTopHOH
Pazgen III. Co3nanue u 1a00paTOPHBIX pabote
HCIIOJIb30BaHUE SKCTIEPUMEHTOB.

T€HETUYECKUX KOHCTPYKIIUI

JUISl TPAHCTEHE3a B KIIETKax Brnageer: 6a3oBbIMU [1P-6 naboparopHas Otyer no
MJIEKOITUTAOIIIHX. MeToAamMu pabota nabopatopHoit
TpaHcreHHbIE )KHBOTHBIC. OMOXMMHYECKOTO pabote
[IepcniekTvBBI T€HHOM aHaiu3a.

Tepanuu
Paznen IV. Pa3paboTtka u




CO3/1aHH€ T€HETUYECKUX
KOHCTPYKLUU
OnodapmareBTHIECKOTO
Ha3HAYCHUS

Pa3zgen V. Aganus
TCHETUYECKU 00YCIIOBICHHBIX
MaTOJIOTUH, MOHOTEHHBIX U
MYJIbTH()AKTOPHBIX
3a00s1eBaHU

Paznen VI. Ot
TeHETUYECKOT0 aHaIn3a K
T€HOMHOW MEIUIMHE:
TEXHOJIOTUHU
MTOJIHOTEHOMHOT'O CKpUHUHTA
accolMalui ¢ maToJoruen

Paznen 1. [lpunnunel [1K-12 criocobHOCTh K onpenenenuto | 3uaer: OcodbeHHOCTH 3ager/7K3aMeH
MOJIEKYJISIPHOTO HOBBIX 00J1acTel ncciie0BaHus U paboThl U ITP-1 KontpoasHoe Bonpocsr -1-
KJIOHHPOBAHMUS. npobiem B cepe pa3paboTKu BO3MOXXHOCTH TECTHPOBAHUE, 38
[TonmmmepaszHas nenHas Onodu3nuecKux u GU3NKO- 00opyI0BaHUs TS ITP-4 Pedepat

peaxkuus XUMHYECKUX TEXHOJIOTHH B IIPOBEICHUSA YO-1 omnpoc Pesynbprar
Paznen II. [TpuHuummne! 3JIpaBOOXPaHEHUN OMOTEXHOJIOTMYECKUX TECTUPOBAHUS,
MOJIEKYJISIPHOTO pabor. 3aIuTa
KOHCTPYUPOBAHUS U pedepara
KJIOHUPOBAHUS C VYwmeer: Haxonutb

IPUMEHEHHEM JAUTEPATYPY,

MHUKPOOPTaHU3MOB H OTIHCHIBAIOIITYIO Ortuer o
BEKTOPHBIX CUCTEM OTKPBITBIE BOIIPOCHI B ITP-6 naboparopHas nabopaTopHOI
Pazgen III. Co3nanue u obyacTu COBpeMeHHOM | paboTa pabore
UCIOJIb30BaHUE OMOTEXHOJIOTUU U

TCHETHYECKUX KOHCTPYKIIHIA 3IIPaBOOXPAHEHHUS.

JUIsl TpAHCTeHe3a B KJIeTKaxX

MJIEKOIIATAIOIINX. Bnaneer: Metonamu [TP-6 maGoparopHas Otyer 11O
TpaHcreHHble )KUBOTHBIE. MIOMCKA HAyYHOH pabota 7a00paTOpHOI




[TepcriekTHBBI T€HHOM
Tepanuu

Pazgen IV. Pazpabotka u
CO3JaHHUC TCHETHUYCCKUX
KOHCTPYKIHUMA
OorodapmMareBTHIECKOTO
Ha3HaYEHHUS

Paszpen V. Ananus
TEHETUYECKH 00YCIIOBIICHHBIX
MaTOJOTWi, MOHOTCHHBIX U
MYJbTU(AKTOPHBIX
3a00JIeBaHUM

Paznen VI. Ot
FEHETUYCCKOr0 aHaJIM3a K
FeHOMHON MEIULIMHE:
TEXHOJIOTUU
MTOJTHOTEHOMHOTO CKpUHUHTA
acCOIIMAILMU C ITaTOJIOTHUCH

nHpopManuu B 6azax
nanabeix NCBI.

pabore

Paszgen 1. IIpuaummne
MOJIEKYJISIPHOTO
KJIOHUPOBAHUS.
[TonumepaszHas nenHas
peakuus

Paszpnen II. [IpuHIAns
MOJIEKYJISPHOTO
KOHCTPYMPOBAHHUS U
KJIOHUPOBAHUA C
MIPUMEHEHNEM
MHUKPOOPIraHU3MOB U
BEKTOPHBIX CUCTEM
Pasnen III. Coznanue u
HCIIOJIb30BaHNE
TEHETUYECKUX KOHCTPYKIIUI

[TK-13cmoco6HOCTh K OpraHu3aiuu
Y TIPOBEICHUIO HAYYIHBIX
MCCJIETOBaHMM, BKIIIOUasi BEIOOD
e 1 GopMyITHUPOBKY 3ajad,
TJIAHUPOBAHUE, TOI00P aIeKBATHBIX
METO/I0B, cOOp, 00pabOTKYy, aHAN3
JAHHBIX U MyOIUYHOE UX
MIPEACTABJICHUE C YIETOM
TpeGoBaHui HH(POPMAITMOHHON
0e301macHOCTH

3naer: CTpyKTypy
HaIHMCaHUs HAYYIHO-

HUCCJIIEIOBATEIbCKON
paboTHI.

VYmMmeer:
®opMynHpoOBaTH LIETH
Y 337]a4M HAy4YHO-
HCCeI0BaTEILCKOM
paboTHI.

Bnaneer: bazosriMu
METOJaMH

ITP-1 KoHTpoasHOE
TECTHPOBaHUE,
ITP-4 Pedepat
YO-1 ompoc

ITP-6 naboparopHas
pabora

[1P-6 naboparopHas
pabota

3ayeT/>K3aMeH
Bonpocsr -1-
38
Pesynbrar
TECTHUPOBAHUS,
3ammTa

pedepara

Otuer no
nmabopaTopHOH
pabote

Otyer no
7a00paTOpHOI




JUIS TpaHCTeHe3a B KIIeTKaX
MJICKOTIMTAOIIINX.
TpaHcreHHble )KUBOTHBIE.
[TepcniekTHBBI T€HHOM
Tepanuu

Paznmen IV. PazpaboTtka u
CO3/1aHHU€ T€HETUYECKUX
KOHCTPYKLUH
OnodapmMareBTHIECKOTrO
Ha3HAYCHUS

Pasnen V. Ananus

TCHCTUYCCKU O6YCJIOBJIGHHI)IX

MaTOJIOTHi, MOHOT€HHBIX U
MYJIbTH()AKTOPHBIX
3a001eBaHUMI

Pasgen VI. Or
FeHETUYECKOro aHaJIN3a K
TCHOMHOM MEIHIINHE:
TEXHOJIOTHH

IMOJITHOTCHOMHOI'0O CKpUHHUHTAa

accoIMaIMy ¢ IaTOJOTrueN

CTaTHCTHYECKOU
o0paboTku
pe3yIbTaTOB
HCCIICOBAHUS.

pabore




Ikana oueHUBaHUA YPOBHSA C(POPMHPOBAHHOCTH KOMIIETEHIUMN

Koa n Jrtansl GOpMUPOBAHUSA KPHUTEpPUH MOKA3aTeJIH
¢opmyauposka KOMIIETCHUM U
KOMIIETCHIIUH
OIIK-5 OcHoBHbIE 3HaHue CtbpyKTYyHpOBaH
['oToBHOCTS K TIPUHIIMIIBI OCHOBHBIX HOE 3HaHUE
MCII0JIb30BaHUIO MPUTOTOBIICHUS] | TIPUHIUIIOB OCHOBHBIX
OCHOBHBIX 3HaeT OMOXMMHYECKHUX | MPUTOTOBIICHUS MPUHIIUIIOB
duzuko- (moporos | pacTBOpOB, OMOXUMHUYECKUX | IPUTOTOBICHUS
XUMHUYECKHX, bIif METO/IbI UX | pacTBOPOB, OMOXMMHYECKUX
MaTeMaTHYECKUX | YPOBEHbB) | OUHUCTKHU U | METOJbI UX pacTBOpOB,
U UHBIX CTepUIIN3AIUU OUHUCTKHU U METOJIbI UX
€CTECTBEHHOHAYY CTepUIN3aLuU OYHCTKH U
HBIX TIOHATUH, U CTepUIIN3AIUU
METOJIOB IPH Ornpenenarsb Croco0OHOCTE T'oTtoB 1
pelieHun XUMHYECKHE OTIpeIeIsATh croco0eH
npoeccuoHaIbH yMeet CBOICTBa XUMHAYECKHE XUMHYECKHE
BIX 3aJ1a4 ;If; IOI%BHH TECTUPYEMBIX CBOIiCTBa CBOMCTBa
o0Opa31oB TECTUPYEMBIX TECTUPYEMBIX
00pasios 00pasioB
Meronamu Bianenue Buianeer
— OIIpeEICHUS METOJaMHU oTpesieNeHus
(BbICOKH pHO, pacyera | onpeje/ieHus pHO, pacuera }
i) KOHIIEHTpaLui pHO, pacyera KOHIIEHTpaIii
BEIIECTB KOHIEHTpalui BEIIECTB
BELIECTB
OIIK-9 [Tpunnun paboTs! | 3HaHUE CrppyKTynpoBaH
['oToBHOCTH K amruiiukaTopa | NPUHIUIIOB HOE 3HaHUE
PUMEHEHHUIO JUI  TIpOBEAEHUs | paboThI HPUHIUIIOB
CIIEMaIN3UPOBaH [I1IP, amruindukaTopa | paboTbl
HOTO 000py0BaHUs JUIS IPOBE/IEHUST | aMIUIM(UKaTOpa
000pyI0BaHUS U JUTS 1P, JUTA TPOBENICHUSA
MEIHUIUHCKUX anekTpodopesa 000pyI0BaHUS [I11P,
U3JIEIHH, sHACT 0enKoB u | Ui o0opynoBaHus
PEyCMOTPEHHBI (oporos HYKJIENHOBBIX anekTpodopesa Ui
X JUIS -~ KHCJIOT, 0€eKOB U anekTpodopesa
HCIIOJIb30BaHUs B MHKYO0AaTOpOB U | HYKJIEMHOBBIX OeNKoB 1
npodeccuoHaIbH YPOBEHE) OMOpPEaKTOpPOB KHCJIOT, HYKJICMHOBBIX
oi1 cepe st paboThl  C | MHKYOAaTOpOB U KHUCJIOT,
KJIETKaMH OuopeakTopoB UHKY0aTOpOB U
MPOKAPUOT U | 17151 paboTHI © OmopeakTopoB
9YKapHOT. KJIETKaMH U1 pabOTHI €
MPOKApUOT U KJIETKAMH
JYKapuoT. IPOKapUOT U
JyKapuoT.
PaGorats ¢ | CnocoGHOCTB ['oToB 1
yMeeT KYJIbTypamu paboTarts C croco0eH
(IpOIBUH | MPOKAPHOTHUYECK | KYJIbTypaMu paboratb ¢
YTBIiA) ux U | IPOKapUOTUYECK | KyJbTypamu
SYKapUOTHYECKH | UX U POKAPUOTUYECK




X KJIETOK, | 9YKapUOTHYECKUX | UX U
110JIy4aTh KJIETOK, MOJIy4aTh | 3YKapUOTUYECKUX
cTaOusIbHbIC cTaOuIbHBIC KJIETOK, [OJIy4aTh
KJIETOYHBIC KJIETOYHbBIC cTaOuIbHBIC
JIUHUH, JUHUH, KJICTOYHbBIE
SKCHIPECCUPYION] | SKCHPECCUPYIOULY | JIMHUH,
yI0 10 JKCIIPECCUPYIOILY
PEKOMOMHAHTHBIC | PEKOMOMHAHTHBIE | O
OenKy. OenKu. pPEeKOMOWHAHTHBIE
OemKu.
Metonamu Bnanenue Bnaneer B
MOJIMMEPA3HOM MEeTOAaMH1 JOJDKHOM 00BeMe
LEMHOW peakiyy, | MOJIUMepa3Hoil METOJIaMuU
9JIeKTpO(Ope3oM | IETHOM Peakyy, | MOoJUMepa3zHOU
OenKoB U | 2JIeKTpodope3oM | HEMHOU peaKiui,
HYKJICHHOBBIX OeIKoB U aeKTpodope3oM
KHCIIOT, HYKJIEMHOBBIX OeNKOB U
MeTOoAaMHu KHCJIOT, HYKJIEMHOBBIX
BIIAJICET
OUYHUCTKHU U | METOJaMU KHCTIOT,
(VBHCOKH BBIJICJICHUS OYUCTKHU U METOIaMH
i) OeNKoB U | BbIICTICHUS OUUCTKHU U
HYKJICHHOBBIX OEJIKOB U BBIJICJICHUSI
KHCIIOT, HYKJIEMHOBBIX OeNKoB U
MeTOoAaMHu KHCJIOT, HYKJIEMHOBBIX
MOJIEKYJIIPHOTO | METOAAMH KHCJIIOT,
KJIOHUPOBAHUSI. MOJIEKYJIIPHOTO METOIaMH
KIIOHHUPOBAHUSI. MOJIEKYJIIPHOTO
KJIOHUPOBAHUSI.
I1K-11 YerpoicTBo 3nanue ctpoeHus | CTbpyKTyupoBaH
['oToBHOCTH K MPOKAPUOTUYUECK | MPOKAPUOTHUECKO | HOE 3HAHUE
OpraHu3aluu u oi U|luu CTpOEHUs
OCYIIIECTBIICHUIO JYKapUOTHYECKO | SYKAPUOTHUYECKOU | TPOKAPUOTHUUYECKO
MPUKITATHBIX U 1 KJIETOK U YMEET | KJIIETOK U YMEHUe | i u
MPAKTUYECKUX 3HaET noaoupathb noaduparh 3YKApUOTHYECKON
MPOEKTOB U UHBIX | (TIOPOTOB | METOJBI METO/bI KJIETOK U YMEET
MEPOTIPHUSITHIA TTO | BIA BBIJICTICHUS BBIJICIICHHS oa0upaTh
M3Y4YEHUIO YPOBEHb) | LIENEBBIX LEJIEBBIX METO/TBI
OMOXUMHYECKUX MOJICKYJI U3 | MOJIEKYJ U3 BBIJICIICHUSI
u KJIETOYHBIX KIJIETOYHBIX EJIEBBIX
buznonornyecKu CYCIIEH3HM. CYCIIEH3HM. MOJIEKYJI U3
X MPOLIECCOB U KJIETOYHBIX
SIBJICHU, CYCIIECH3UM.
MPOUCXOASIINX B [MonGupats Crioco6HOCTH l'otoB n
KJIETKE YeJIOBeKa YCIIOBHS JUTsl | BRIOMPATH CrocobeH
yMeeT MPOBEACHUS MpaBUIIbHbBIE BBIOMpATH
(mponBuH | M1abOpaTOPHBIX YCIIOBHS JIJIS YCJIOBHS JIJIS
YTHIN) SKCIEPUMEHTOB. | MPOBEACHUS MIPOBEICHUS
J1a00paTOPHBIX 1a60paTOPHBIX
AKCIIEPUMEHTOB. | SKCIIEPUMEHTOB.
BJIAZIEET Bnaneer Bnanenue Bnaneer u
(BBICOKH | 6a30BBIMU 0a30BBIMU MOKa3bIBaCT
i) METOIaMU METOJaMU 0a30BbIE METOIbI




OMOXMMHYECKOT0 | OMOXMMHUYECKOTO | OMOXUMHUYECKOTO
aHam3a. aHaJIn3a. aHam3a.
[1K-12 OcobenHoctu 3HaHue CThpyKTyHUpOoBaH
CrocoOHOCTH K paboThI U | 0COOCHHOCTEM HOC 3HAHUE
OTIPEICIICHUIO 3HaeT BO3MOKHOCTH paboThI 1 paboThI 1
HOBBIX oOyiactelt | (moporoB | oOopymOBaHUs BO3MO>KHOCTH BO3MOKHOCTH
UCCIIC/IOBAHMS U | Bl JUIE  TIPOBEICHUS | 000PYyIOBaHUS 000pyI0BaHUs
npo0iieM B cepe | ypOBEHB) | OMOTEXHOJOTHYE | JUISl POBEICHUS | JUIS IPOBEICHUS
pa3paboTKu CKHX paboT. OMoTEeXHOJIOTHYEC | OMOTEXHOJIOTHYEC
onodu3nIeckux u KHX padorT. KHUX padorT.
busuKo- Haxonuts Croco0OHOCTh I'otoB 1
XUMHYECKHX JAUTEPATYPY, paboTsI ¢ croco0eH
TEXHOJIOTUH B OIMCHIBAIONIYI0 | HAYYHOM paboTaTh C
3/IpaBOOXPAHEHUH yMeer OTKPBITHIC JTUTEPATYPOH. HAYYHOM }
BOTIPOCHI B JUTEPaTypoO
(nponBUH
yTbii) oOnactu §
COBPEMCHHOM
OMOTEXHOJIOTHH 1
3IIPaBOOXPaHEHH
s,
Metonamu Bnanenue CamocTosTenbHO
prageer | TOYOKA HAy4YHOU METO/IaMH OUCKA | OCYILECTBIET
(BbICOKI uHpOpMalMKM B | HAYYHOM TIOVCK HAYYHOM
i) 0aszax  JaHHBIX | UH(pOpMaLKHU B uHpOpManuu B
NCBI. 0aszax JaHHBIX 0a3ax JaHHBIX
NCBI. NCBI.
I1K-13 Crpykrypy 3HaHue CrppyKTYynpoBaH
CnocoOHOCTb K 3HAeT HaIuCcaHus CTPYKTYpBbI HOE€ 3HaHUE IO
OpTraHHu3aIUu U (moporoB | Hay4yHO- HaAMUCaHUs HANMCAHUIO
MIPOBEJICHUIO Bl WCCIIEIOBATENBCK | HAYYIHO- Hay4HO-
HAYYHBIX YpOBEHB) | Oif pabOTHI. UCCIIEIOBATENLCK | UCCIIEOBATENBCK
UCCJIEIOBAHUH, 0l paboTHI. ol paboTBHI.
BKIItOUasi BEIOOD ®opmynupoBats | CriocoOHOCTH I'otoB n
e 1 nenp W 3ajgadu | GOpMYIHpOBATH | CIOCOOEH
bopMyIHUPOBKY yMeeT Hay4HO- LeJH U 337191 dbopmynupoBath
3ajad, (TpOBUH | MCCTIEIOBATENBCK | HAYYHO- [eNU U 3a]1a91
TUTAaHUPOBAHHUE, yThIi) 0if paboTHI. UCCIIEIOBATENLCK | HAYYHO-
noa0op 0 paboTHI. HCCIIEIOBATEIBCK
aJIeKBaTHBIX 0if paboTBHI.
METO/I0B, cOOp, bazoBriMu Bnanenune Bnaneer
00paboTKYy, METOJaMHU METOJIaMHU METOJIaMHU
aHaJIn3 JaHHBIX U CTaTUCTUYECKOW | CTATUCTHYECKOM | CTATHCTUYECKOU
nyOnu4HOe UX — 00paboTKH 00paboTKH 00paboTKu
NpeJICTaBIICHHE C (BbICOKH pe3yJIbTaToB pe3yIbTaToB pe3yabTaTOB
y4eTrom N HCCIIeIOBaHUS. UCCIIeTOBAHMUSI. UCCIICJIOBAHMSI.
TpeOoBaHU )
UH(POPMALIMOHHO

1 6e30IacHOCTH




MeTtoauyeckue peKoMeHAalM U, ONpe/iesIoNMe NPpoueaypbl OlleHUBAHNUS Pe3y/bTATOB

OCBOCHHA TUCHHUILIIMHBI

KoHTpoabHbIE TecThl NpeIHa3HAYCHBI IS CTYICHTOB, U3YYaIONINX Kypc «MeauimHcKast
OMOTEXHOJIOTHSY.

[Tpu pabote ¢ TecTtamu mpeajaraetTcs BbIOpaTh OJUH BapHaHT OTBETA U3 TPEX — YEThIpeX
IpEUIOKEHHBIX. B TO e Bpems TecTbl IO CBOEH CII0)KHOCTHM HeoauHakoBbl. Cpenu
NPEUIOKEHHBIX UMEIOTCS TECThI, KOTOPHIE COJECpPKAT HECKOJIBKO BapUAHTOB IPABUIIBHBIX
oTBeToB. OpaIUHATOPY HEOOXOAMMO YKa3aTh BCE MIPABUIIBHBIC OTBETHI.

TecThl pacCUUTaHbl KaK Ha MHAWMBUAYAJIBbHOC, TaK U HAa KOJUICKTHUBHOC WX PCHICHUC. Oun
MOTyT OBbITh UCIOJIb30BaHbl B MPOLECCE U ayJUTOPHBIX 3aHATUM, U CAMOCTOSITENIbHON PabOTHI.
Ot60p TecToB, HEOOXOAUMBIX JJIsi KOHTPOJSI 3HAHUHM B IMpoLlecce MPOMEXKYTOUYHOM aTTecTaliu
MIPOM3BOIUTCS KAXKIBIM MPETIOIaBaTeNIEM HHIUBUIYAIBHO.

Pe?;y.]'II)TaTI)I BBIIIOJTHEHUA TECTOBBIX 3aIIaHHfI OICHUBAIOTCA MPCIoJgaBaTcjicM I10
IATHOAIILHON IIIKAJIE JJIs1 BBICTABJICHUA aTTCCTallUM WU IIO0 CHUCTEME «3a4YcT» — «HC 3a4cCTH.
OreHkKa «OTIUYHO» BBICTABIISETCS MPU MPABUIBLHOM OTBeTe Ha Oonee yeM 90% mpenoKeHHbIX
npenogaBareneM TecToB. OliEHKa «XOpOIIo» — MpU MpaBUIBHOM OTBeTe Ha Oonee yem 70%
tecToB. OIEHKAa «YyTOBJIETBOPUTEIBHO» — MpPH MpaBWIbHOM oTBeTe Ha 50% MpeioKeHHbBIX

OpAMHATOPY TECTOB.

TecTupoBaHue N0 NPOHJIEHHBIM TeMaM MPOBOAUTCS Ha OyMakKHbIX OJlaHKaxX

HJIM B KOMIIBIOTCPHOM KJIACCC. HpI/IMepBI TCCTOB IIPUBCACHBI HUKC.

1. TepmuHoM «paboyasi TMOBEPXHOCTH» B KYJIbTYpaJbHBIX pabOTax MPHUHSITO
0003HAYaTh:
a) MOBEPXHOCTh pab0OYEro CToJja JJIs BCKPHITUS )KUBOTHBIX;
0) MOBEPXHOCTH CTOJIa B TaMUHAPHOM MIKady;
B) IOBEPXHOCTH JIFOOOTO CTOJAa B MOMEILEHUH ISl KYJIbTYPaJIbHBIX padoT;
T) 1F00ast MOBEPXHOCTD B KYJIbTYPATbHOM IMIOMEIICHUU.
2. CooTHecuTe THUI KYJIbTYpPaJIbHOM TMOCYJbl CO CIIOCOOOM CTEpUIIM3aIUH,

KOTOpBIfI BO3MOKHO ITPUMCHATH JIs €€ IIOATIOTOBKH:

Tur KynpTypanbHOM MOCY/IbI Crnioco6 crepunuzanuu

1. CTEKJISIHHBIN CTaKaH a) aBTOKJIaBUPOBAHUE




2. axon mist 0) crepuin3aIus B CyX0XapOBOM

KyJTbTUBUPOBAHUS KIIETOK U3 mkady
MOJIUCTUPOIIA
3. duakon miis B) KUIISTUCHHE

KYJIbTUBHUPOBAHUA KIICTOK U3

IMOJIMITPOITUJICHA

4. MeTaNTn4eCKUue HOXKHHIIBI r) oOpaboTka ynpTpaduonerom

3. Jnsa crepunuzaiuu paboueil MOBEpXHOCTH MOKHO MUCTIOJIb30BATh:
a) STWIOBBIN CIIUPT;
0) METUJIOBBIN CITUPT;
B) MBUIbHBIN PacTBOD;
I') IEPEKHCh BOJIOPO/IA;
1) IEpMaHraHaT KaJusl.
4. Kakue u3 nepeurciaeHHbIX JEUCTBUN MPHU OCYIIECTBICHUH CTEPUIIbHBIX padboT
MOTYT HapyIIUTh CTEPUILHOCTH?:
a) MPOHECEHUE PYKH HAJl OTKPBITHIM (hIaKOHOM;
0) paboTa 6e3 repyaToK;
B) 3€BaHUE;
I') BO3BpAIllEHUE OCTATKOB aJTMKBOTHI B CTOKOBBII COCY/I.
5. UToObl CTEpUIBHO 3aKPHITh CTEKISIHHYIO MOCYJYy IOJ JIaMHHApOM MOKHO
BOCIIOJI30BAThHCS CIEAYIOIMMHU CIIOCOOAMU:
a) B3STh MPEABAPUTEIBHO IPOABTOKIABUPOBAHHYIO TPOOKY;
0) OKyHYTb MPOOKY B CIUPT U 3aKPHITh MOCY/Y;
B) OKYHYTb MPOOKY B CIIUPT, 00KE€UYb U 3aKPBITh OCYAY;
) 00ke4b MPOOKY U 3aKPBITh MOCYAY;
1) CTPAXHYTh MPOOKY MO/ JIJAMHUHAPHBIM TOTOKOM U 3aKPbITh MOCYY.
6. YcraHoBUTE COOTBETCTBUE MEXAY MNPUMEHSIEMbIM B pabdOTe€ pacTBOPOM H
CIOCOOOM  CTEPWIM3ALMH, KOTOPBIH BO3MOYKHO IPUMEHATH JJIA  €ro

IIOATOTOBKH:



PactBop: Cnoco6 crepunu3anuu:

1. nucTUIITMpOBaHHAS BOJIA a) aBTOKJIaBUPOBAHUE

2. PBS 0) cTepuiiM3alys B CyX0KapoBoM IKady

3. muTareNbHas cpena B) KUIISTYCHUE

4. HBSS r) o0paboTka yibTpadruoaeToMm

5. pacTBOp KoJuarena I 1) GuiIbTpalus Yepe3 MUIUIOPOBBIA (PUIIBTP

7. Ynopsnouute (paccTaBbTeé B NPABUIBHOM MOCJIEAOBATEIBHOCTH) CTaJaUHU
00pabOTKH CTEKJISTHHOM MOCY/IbI:
a) oopaboTtka pactBopom 10% rumnoxiaopura;
0) 3aMaurBaHuE B JUCTUIITMPOBAHHOMN BOJIE;
B) oOpaboTka pactBopoMm 1% 7X;
T) TIIATEJIbHOE OTMBIBAHUE OT CPEJIbI U KIIETOK.
8. Hamboiee moaxoasimmuii pacTBOp 111 00pabOTKH pab0YMX MOBEPXHOCTECH:
a) 96° 5THITOBBIIT CIIUPT;
6) 70° 5THIIOBBII CITHPT;
B) 7X;
') MBUIBHBIN pacTBOP.
9. Kakoro pa3mepa JOMKHBI OBITh TIOPHI MHUJUIMIIOPOBOTO (UIBTpa IS
ONTUMAJIbHOM CTEPWIN3ALMU IUTATEIILHOU CPEIBI:
a) 0,55 mxwm;
0) 0,45 HMm;
B) 0,1 MKM;
r) 0,2 HM;
1) 0,02 Hm.
10.ITox Bo3aeiicTBUEM yabTpadroIeTa MOKET IOMEHATh CBOU CBOMCTBA:
a) TMCTUJUTMPOBAHHAS BOJIA;
0) bocdarnsrit 6ydep;
B) UTATENbHAS CPE/Ia;
') CBIBOPOTKA;

1) paCTBOP aHTUOMOTHUKOB.



OuneHouyHble cpeacTBa VI ATTeCTALMHU
Bomnpocsl K 3K3aMeHy MO IUCHUILINHE
«MennuuHckasi 0MOTEXHOJIOTHSD)
Teopernueckuil pasaes Kypca

1. Ucropus pa3BuTusi OMOTEXHOJIOTMM KaK MPAKTUYECKON J1eATeIbHOCTH
JIOEM W €€ OCHOBHBIE BEXM CTAaHOBJICHHs Kak Hayku. Ilepseie
JIOMCTOPUYECKHUE OMOTEXHOJIOTHH. Bo3HukHOBeHHE TepMHUHA
«buorexHonorusi» u  ero aprop. llepBoe  OMOTEXHOIOTMYECKOE
IIPOU3BOJICTBO AHTHUOMOTHKA, aBTOp €€ co3aaHus. OCHOBOMNOJOKHHUKHU
KJIETOYHBIX KYJbTYp W OHOMEAMIIMHCKUX KIJIETOYHBIX TEXHOJOTHUH.
OCHOBHBIE OTKPBITHSI 1 OCHOBOTIOJIO)KHUKH T€HHOW UHXKEHEPHUH.

2. CtpoeHre  HYKJIEHMHOBBIX  KHCIOT. [IpeniiecTBeHHUKH  OHMOCHHTE3a
HYKJIEUHOBBIX KHCJIOT. 3’- W 5’ KOHIBI LENEeW HYKIEMHOBBIX KHCIOT.
@opwmsr  ctpyktypsl [JIHK. Permmmkanusa [HK npokapuor m sykapuor,
OCOOCHHOCTH pEIJIMKAllMM, CUHTE3 OJHOW M BTOPOH LENU — OCHOBHBIC
paznuuus. OOpa3oBaHue mpailMepoB, yAajJeHHWe MpaiMepoB, MNPUHLIUI
nurupoBanusa.  JHK-nmonmumepassl opraHusmMoB, KX TOJIMMEpA3Has W
DK30HYKJI€a3Has AKTUBHOCTB. Pemenue poOJIeMBI CUHTE3a
AHTUNAPAJUIEBHBIX 1ENEed MpU OJHOHANPABICHHOM JIBUKECHHM BUIKU
peIuIMKanuu. bHOJOrMYecKoe 3HAaYC€HHE SK30HYKJICa3HBIX AaKTUBHOCTEHN
MOJIMMEPA3.

3. INonumepasnas nenHas peakius. OcHoBHble yuyacTHUKHY TP, sTanbr nmukia
[THP, ux dpuszuko-xuMuueckre 0COOEHHOCTH. UTO Takoe mpaiMephl M Kak UxX
KOHCTPpYUPYIOT? UTO MCHOIB3YIOT B Ka4€CTBE MPEAIIECTBEHHUKOB CUHTE3a
JAHK? TIlpencraBieHue O MJIMHHBIX M KOPOTKHX MAaTpHUIAX, XapakTep
HakorieHus: mpoayktoB [P, kakue matpuiibl OynyT npeobiaaaTh B KOHIIE
ycnenHo npomedmeit peakiuu? depmentsl s [P, ux ocobeHHOCTH,

camblil U3BECTHBIN moaxonaaumii pepment asns [1LP.



4. Tlpoekt «I'eHOM 4YenoBEKa», €ro JUAEPbl U JIBE€ KOHKYPUPYIOIIUE TPYIIIbI.
Pe3ynpTaThl MpoOEKTa: KOJWYECTBO TIE€HOB, J0Js1 OEIOK-KOAUPYIOIIHNX
MOCJIEA0BATENBHOCTEN, YHUKAJIBHBIE TOCIEA0BATEIbHOCTH, MOBTOPEHHBIC
MOCTIEIOBATEILHOCTH  (TMIOBTOPBI), WX OCHOBHBIC THUIIBI, MOOWIIBHBIC
F€HETUYECKUE DJIEMEHTBI, TPAHCIIO30HBI M WX THUIBL. TpaHCKpPUIILHS H
DKCHPECCUSI TE€HOB, MPUHLMIBI TPAHCKPHUIILUHU, MPOMOTOPHI CHUJIBHBIE WU
cialdble, KOHCEHCYCHBIE MOCIEA0BATEIbBHOCTH U HUX OCHOBHBIE MOTHBBI y
MPOKAPUOT U 3YKapHoT. ENUHULIBI TPAaHCKPUIIIIMU, TAHAEMHO-TIOBTOPEHHBIE
TeHbl, «EJOYKM TPACKPUILMU», TIOHITHE SAPBIIIKOBOIO OPraHU3aTopa,
nonsatue npoueccunra PHK, cnmaiicnHra u aapTepHAaTHBHOTO CIUIAWCHUHTA.
Mmuoroobpasue PHK u ux ¢ynkmuu: (MRNAs (MPHK/uPHK), rRNAs
(pPHK), tRNAs (TPHK), sSnRNAs, snoRNAs, scaRNAs, miRNAS, sSiRNAS u
np (tenomepasznas PHK, manpumep). CaiiieHCHUHT, €r0 MPUHIUII, Y4acTHE
PHK, u ciennduyeckux 6eIKoB.

5. DK30HyKJI€a3bl  PECTPUKIMU, HUX  KiIaccupuKalus W OPUHIHUI
WCIIOJIb30BaHUsI B TEXHOJOTHSIX T€HHOM HH)KEHEpUHW. THUIbl pa3pblBOB U
KOHLOB. [IpuHIMO MOJEKYISIPHOIO KOHCTPYMPOBAaHUS U  OCHOBHBIE
KOMITIOHEHTHl ~ MOJIEKYJSIPHBIX ~ KOHCTPYKLIMM,  HEOOXOAWMBIC TS
UCIIOJIb30BaHUSl ~ BEKTOpOB B OuotexHosoruu.  KoHcTpyupoBaHue
PEKOMOMHAHTHBIX JHK c IIOMOILBIO TEPMHUHAIBHOU
JI€30KCUHYKJICOTUATPaHCepasbl.

6. Tumnsl BEKTOPOB: TIa3MUbl, KOCMH/Ibl, BUPYCHBIE BEKTOPHI, UCKYCCTBEHHbBIE
XpPOMOCOMBI ~ OakTepui, JpOXOKEH, dYeloBeKa — OCOOCHHOCTH UX
KOHCTPYUPOBaHUS (KIIIOUEBBIE AJIEMEHThI) W TNPUMEHEHUs (HA3HAYCHHE
Pa3HbIX BEKTOPOB).

7. 'ennasa Ttepanusi, €€ OINpeIEICHUEe ¢ Ha3HaueHue. THuIbl JTOCTABKU
TEHETUYECKUX KOHCTPYKIUU, TUIbI KJIETOK-MHUILIEHEH, TUIIBI T€HETUUYECKUX
Moaudukanuii. UYUTOo Takoe peJakTUpOBaHME TE€HOMAa U OCHOBHBIE
texHosmorun penaktupoBanus (FAAV, CRISPR, TALENS). Mexanusm

UMMYHHOM 3amuthl Oaktepuii, ctpykrypa CRISPR, tracrRNA, Cas rensi,



oemok Cas9 u mexanusMm ero pabotel. KonctpympoBanue gRNA u ee
NPUMEHEHUE B PENAKTUPOBAHMM TeHOMa. [IpuHIMI TapreTupoBaHUs
(HaBeAeHMs) JABYIEMIOYEYHOTO pa3pbiBa W HUCMPABICHUS MYTallUU C
MIOMOIIIBIO pernapanyu ¢ HarpasieHHbIM romosiorom (Homology Directed
Repair (HDR).

8. KynbTuBHUpOBaHME KJIETOK M KIETOUYHBbIE TE€XHOJIOTWM. ['J1aBHBIM Bompoc B
KU3HHM KJIETKH, JIBa BO3MOJKHBIX NMYTH W KJIETOYHBIM LUKI. CTBOJIOBBIE
KJIETKH, WX Kiaccuukamusi MO0 TOTECHIHANTy pa3BUTHUS, IPUMEPHI
TOTUIIOTEHTHBIX, TUIFOPUIOTEHTHBIX, MYJbTUIIOTCHTHBIX W YHHUIIOTEHTHBIX
CTBOJIOBBIX KJIETOK. lloHSTHE pereHepaTMBHOW MEAUIMHBI W O0JacTH
MpPUMEHEHUsI OMOMEIUIIMHCKUX KJIETOYHBIX TexHoJoruil. Huia cTBOI0BBIX
KJIETOK. BHEKIIETOUHBIN MaTpUKC, €ro poib. [IpuHIMIIEI KOHCTPYHPOBAaHMS
U HCMOJb30BaHUSI OHMOMCKYCCTBEHHOI'O BHEKJIETOYHOTO MaTpHUKCa M €ro
MIPUMEHEHUE B pEereHepatuBHON MeauuuHe. [ledyath MaTpukca U TKaHEBas
neuath (tissue printing). TexHoJorusi pereHepaTUBHOW MEIUIMHBI IS
J€YEHUs OKOroB. Maes W NPUHUMUIBI Pa3BUTHUS TEPCOHATM3UPOBAHHOMN
MEIUIIHBI.

9. PemponykTBHOE M TepameBTUYECKOe  KJoHHUpoBaHue.  [IpuHnumn
KJIOHUPOBAHMS MIICKOTIUTAIOIINX, UCTOpUS OBeUKH J{osun. OMOpHOHAIIbHbBIE
CTBOJIOBbIE KIJIETKM. WMHIylMpOBaHHbIE CTBOJOBBIE KJIETKH, TeTpaaa
C. SImanaku. BcrnomoraTenbHble penpoayKTHBHBIC TexHosoruu (Assisted
Reproductive Technologies (ART). IlpoGieMa ¥ NpPUYHMHBI OECILIOIUS.
OcHoBHble TexHomornyeckue npueMbl ART: In vitro fertilization (IVF), Pre-
implantation genetic diagnostics (PGD), Intracytoplasmic sperm injection
(ICSl). Koppekius MNaTOreHHbIX T€HETHYECKHMX MYyTalliii y SMOpPHOHOB
YEJI0BEKa.

Kpurepuu ouenku:

Onenka «5» (OTIMYHO) cCTaBUTCS oOydaromiemMycsi, JaBllieMy IIOJIHBIH,
pa3BEpHYTHII OTBET HA ITOCTABJIEHHBIM BONPOC, MOKA3aBIIEMY COBOKYIHOCTH

OCO3HAHHBIX 3HAHUU 00 06’bCKTC, A0Ka3aTCJIbHO PaCKpbIBIICMY OCHOBHBIC



MOJIOKEHUSI TEMBI, B OTBETE KOTOPOTO IPOCIEKMBACTCS 4YETKas CTPYKTYpa,
JIOTHYECKasd IIOCIENOBATEIBHOCTh, OTPaXXarollas CYIIHOCTb PaCKpbIBAEMBIX
MOHATUM, TEOpHUH, sBJIeHUH. JleMOHCTpupyeTcs 3HaHHMEe 00 00BekTe Ha ¢oHe
MOHMMAHMS €r0 B CUCTEME JAHHOM HAyKU U MEXKIUCIUILIMHAPHBIX CcBsized. OTBET
U3JIaraeTcsl JTUTEPATYPHBIM SI3bIKOM B T€PMUHAX HAyKU. MOryT OBITh JOMYIIEHBI
HEJIOYETHI B ONIPEACIICHUH TTOHATHI, UCIIPABJIECHHBIE CTYJEHTOM CAMOCTOSITEILHO B

mponecce OTBCTA.

Onenka «4» (xopomio) crTaBUTCS oOydaromiemMycsi, JaBUIEMY  IOJIHBIH,
pa3BEpHYTHI OTBET HA MOCTABJICHHBIM BOIPOC, MOKA3aBIIEMY YMEHHE BBIIACIUTH
CYILLIECTBEHHBIC M HECYILECTBEHHBIC IPU3HAKH, NMPUYMHHO-CICACTBEHHBIE CBS3U.
[Ipy 3TOM OTBET YETKO CTPYKTYpUPOBAH, JIOTMYEH, HM3JI0KEH JIUTEPATypPHBIM
A3BIKOM B TEpMHUHAaX Hayku. Moryr ObIThb JONYIIEHbl HEIOYEThl WU
HE3HAYUTEJbHbIE  OLUMOKM,  HCIpPABJIECHHbIE  CTYJEHTOM C  IOMOUIbIO

npernogaBaTcIs.

Onenka «3» (yIOBIETBOPHUTENIBHO) CTABUTCS OOydYaroOUIeMyCs, JaBIIEMY
HEJOCTAaTOYHO TIOJIHBIH M HEIOCTAaTOYHO pa3BEPHYTHIM OTBET, JIOTHMKa H
NOCJIEI0BATENbHOCTh U3JIOKEHHUS UMEIOT HapyueHus. [lomyckaroTcs OmuMOKd B
PacKpbhITUM MOHATHHA, ynoTpeOneHun TepMHHOB. CTyIEeHT He CIocoOeH
CaMOCTOATEJIBHO BBIICIUTh CYLIECTBEHHBIE W HECYIIECTBEHHBIE NPHU3HAKH H
OPUYUHHO-CIEICTBEHHbIE CBs3u. OOydaromuics MOXET KOHKPETH3UPOBATh
0000I11IeHHbIE 3HaHMS, JOKa3aB Ha MPUMEPAX UX OCHOBHBIE TOJIOKEHHS TOJIBKO C

MOMOIIIBIO TIpernioAaBaTessi. PedeBoe odopmiieHne TpedyeT monpaBoK, KOPPEKIIUH.

OneHka «2» (HEyAOBIETBOPUTENIBHO) CTABUTCA OOYyYaroleMycsi, JOMYyCTUBLIEMY
IpU OTBETE Ha BOMPOCHl MHOKECTBEHHbIE OLIMOKH MPUHILMIIUAIBHOIO XapaKTepa

HJIK HC IPEACTABUBUICMY OTBCTOB I10 0a30BBIM BOIMpoCaM JUCIHMUITIINHEI.






