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1 Hesm 1 3a1auM U3y4YeHUs JTUCHUMILUIHHBI (MOTYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

[lenpt0 OCBOCHMSI NUCHMIUIMHBI «YacTHass BUPYCOJIOTHS» SBIsAETCS (OpPMHUpPOBAHUE Y
CTYJIEHTOB OOMIETPOPECCHOHANBHBIX KOMIIETCHIIMA B TMPOW3BOACTBCHHOHN, Yy4eOHOW U
HCCJIEI0BATEIbCKOM JEATEIBPHOCTH, a TaKke (POPMUPOBAHUE Y CTYJIEHTOB-OMOJIOTOB TITyOOKHX
0a30BBIX TCOPETHYECKHX W TMPAKTUYCCKUX 3HAHUU B 00JacTH OOIIEH BHPYCOIOTHH, C TOYKU
3peHHUsI COBPEMEHHBIX MPEACTABICHUIN O pa3HO0Opa3rK MUPa BUPYCOB KaK 4acTH OMocdepbl U X
ponu B €€ YCTOWYMBOM pa3BUTHH. YacTHas BHUPYCOJOTHS - OJHA W3 Hauboyiee aKTHBHO
Pa3BUBAIOIIMUXCS 00J1acTel OMOJIOrMYEeCKON HayKH. BUPHOH - YHUKAIBHBIN O0OBEKT JIsl H3yYCHHS
MOJICKYJISIPHO-TEHETHYECKHX MTPOLIECCOB B OMOJIOTHHU. YacTHast BUPYCOIOTHSI IPECTABISIET COOOM
HE TOJBKO TCOPETUUYECKUM WHTEPEC IO M3YyYCHUIO OHMOJIOTHYECKHX IPOIECCOB, CBSI3aHHBIX C
BUPYCHOU MH(DEKIHEH, HO U B IPOU3BOJCTBEHHON JEATEIHLHOCTH YEIOBEKA, TTOCKOJIBKY BUPYCHI
4acTo (PUTYPUPYIOT Kak OOBEKThI B PA3JIMYHBIX OO0JIACTSIX MPOMBIIIICHHOCTH, CEIbCKOTO
X035UCTBA U MEIUIIUHBI.

1.2 3agaun IUCOUILTAHBI

OcHoOBHBIE 3a/1a4¥l JUCITUIUIMHBL: C(HOPMHPOBATH y CTYJIECHTOB: 0a30BOE MBIIUICHHE,
ofOecrieunBaroliee  MpPEACTaBIEHUS 00  OCOOCHHOCTAX  CTPYKTYpHO-(YHKIIMOHATHHON
opranm3anuu (paroB U BUPYCOB PACTCHHI, YEIOBEKA W JKMBOTHBIX, KJIIACCU(PHUKAINIO BHPYCOB,
MEXaHHU3M B3aUMOJCHCTBHSI BUPYCOB C KJIETKOW; pa3BUBATh y CTYJCHTOB YMEHUS HCIIOJIb30BATh
3HAHUSI O BHUPYCax B OHOTEXHOJOTHYECKUX W OWOMEIUIIMHCKUX TPOU3ZBOJICTB, T€HHOU
WHXCHEPUH, HAHOOMOTEXHOJIOTMH, MOJIEKYJSIPHOTO  MOJEIHMPOBAHMS,  CIHOCOOCTBOBATH
OBJIQJICHUIO CTaHJAPTHBIMM METOJaMU paboThl C BHUpyCaMHu JUIsl HMCIOJIb30BaHUS HX B
OMOMEIUIIMHCKUX TPOU3BOJCTBAX W TCHHOW HWH)KEHEPHH; pPa3BUBaTh Yy CTYJIEHTOB YMEHUs
WCIIOJIH30BaTh COBPEMEHHYIO amnmaparypy W oO0OpyJoBaHUE ISl BBITOJHEHUS OMOJOTHYECKHUX
paboT; pa3BUBaTh Y CTYJCHTOB HABLIKK PA0OTHI C YUEOHOM U HAYUHOU TUTEPATYPOM.

1.3 MecTo AucuMIuInHbI (MOLYJI1) B CTPYKTYpe 00pa30oBaTebHOI MPOrpaMMbl

HucuunnmHa «YactHas BUPYCOJOTHS» OTHOCUTCA K 4YacTu bioka 1 «/lucuuniauHbl
(Momynn)» yyeGHOro miaHa, GopMupyemMoi ydacTHUKaMH 00pa3zoBaTebHbIX oTHoUeHui. Kype
"UacTtHas BUpYyCOJIOTHUSI BaK€H JUIsl CTYAEHTOB-OMosioroB. Jlisi ycBOeHUS Kypca CTYAEHTY
HE00XO/IMMO OPHUEHTHPOBATHCS B BOMPOCAX OMOXHWMHUH, MOJIEKYJISIPHONH OMOJIOTHH, IIUTOJIOTUH,
XUMHUM M 3KOJIOTMU. VIMETh HaBBIKM CaMOCTOSITENIbHOM pPaldOThl € JMTEpaTypoi, BKIIOuas
NEPUOJIMYECKYI0 HAYUHYIO JUTEpaTypy MO OAKTEPHOJIOTUH, BUPYCOJIOTMH U OMOTEXHOJIOTHH, a
TaK)K€ HaBBIKM pabOTHI C AJIEKTPOHHBIMU CPEICTBAMH UH(DOPMAILIUH.

N3ydenuto nuctunianHbl "HacTHas BUpPYcCONOTHA" MPEIIIECTBYIOT TaKUe JUCLUIUIMHBL,
kak MuxkpoOuonorusi, OOmas Bupycosorusi, buobGe3omacHOCTP B MHUKPOOWOJIOTHH U
o6uotexHonoruu, MonekynsapHas Ouonorus, OCHOBbI OHOTEXHOJIOTUHM U OHOMHXKEHEPHH,
['eneruka u cenexuusa. MaTtepuaibl JUCHUIUIMHBI UCTIONB3YIOTCS CTYJEHTaMU B HAyYHOU padboTe
IPU MOJTOTOBKE BBIMTYCKHOM KBAIM(UKAMOHHONW pabOThl U KpaiiHe Ba)KHbI B OCYIIECTBICHUU
IIPaKTUYECKON NEATEIbHOCTH.

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O0y4YeHHUS] MO JAUCHUIUIMHE (MOIYJIIO),
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHA 00Pa30BaTEJbLHOM IPOrPaMMBbI

WN3yyenne naHHOW y4yeOHOM JAMCHUMIUIMHBI HampaBieHO Ha (GOpMUPOBAaHUE Y
00yyaroImuxcs CIeAYIONMX KOMIIETCHIUH]:

KOII 1 HAaUMCHOBAHUEC WHAUKATOpA PeSyHBTaTBI o6yquI/m 10 JTUCLMITIJIMHEC

IK-1 Cnocoben TBOPYCCKHU HCIIOJIb30BAaTh B Hay‘lHO-I/ICCHe,HOBaTGHLCKOﬁ JACATCIbHOCTU 3HAHUC @yHHaMeHTaHLHHX
pa3acioB OMOJIOTHYECKUX H DKOJIOTHYECKUX JUCHUIIINH.




HUIIK-1.1. Braneet coBpeMeHHBIMU
UH(POPMALMOHHBIMU PECYpPCaMu
OHOJIOTMYECKOTO U 3KOJIOTHYECKOTO
co/iep KaHUs U YMEeT UCTIOIb30BaTh
UX B IPOQeCCUOHATBHOM
JIeSITCIbHOCTH.

3HAET TEOPETHYECKHE OCHOBBI OIIEHKH BUPYCHOrO OHOpa3HOOOpasus, poiib
6uopa3Hoobpasus B MOAIEPKAaHUH KPYTOBOPOTOB OMOT€HHBIX JIEMEHTOB B
ouocdepe, MECTO ¥ POJIb BUPYCOB B IPUPOIEC

YMECT HUCIOJIb30BaTh OLCHKY BUPYCHOT'O 61/10pa3H006pa3H51 B OmpeAcICHUN
COCTOSAHHU 6HOHeHO3OB

BJIaJICCT HABBIKAMU JIAOOPATOPHOM OIICHKH BUPYCHOTO OMOpa3Ho00pasust

UIIK-1.2. Bnageer
9KCIIEPUMEHTAIILHBIMU METOaMH
uccien0BaHui (10 TeMaTuke
MIPOBOIUMBIX Pa3paboToK).

3HACT TCOPCTUYCCKUC NPUHIUIBI METOOOB Ha6J'IIOI[eHI/IH, I/IZ[CHTI/I(I)I/IKaIII/II/I,
Knaccmbnxaunn, U KYJbTUBUPOBAHUSA MI/IKp06I/IOJ'IOFI/I'~IeCKI/IX 00BLEKTOB B
na60paTopH1,1x 1 MMPOMBIIIJICHHBIX YCJIOBUAX

yMEeT OCYUICCTBIATh B Ja0OpATOPHON NpPAKTUKE METOJBI HAOJIOICHUS,
HACHTU(HUKAINA ¥ KyJIbTHBUPOBAHHS OAKTEPHHA B JJAOOPATOPHBIX YCIOBHIX

BIIaiceT 0a30BBIMH MUKPOOHOJIOTHIECKUMH JJA0OPATOPHBIMH HABBIKAMHU

WIIK-1.3. YMeeT aHaMn3upOBaTh
Pe3yIbTaThl 3KCIIEPUMEHTOB U
MIPECTaBIATh UX B (hopme
MyOJIMKalnil B peleH3UPYyEMbIX
HayYHBIX U3/IaHUSX.

3HAET OCHOBHBIC MyTH B3aUMOJICHCTBHS BUPYCHBIX OOBEKTOB JPYT C APYrOM
U CO Cpe/ioi OOUTaHHS

YMEeT HCIOJb30BaTh BUPYCOJIOTHYESCKIE METOIBI OIICHKH B3aMMOCHCTBH
MHKPOOPTaHU3MOB JPYT C IPYTOM H C IPHPOTHOHN cpemoi

BJIAJICET HAaBBIKAMH OIICHKH B3aMMOJCHCTBHS MHKPOOPTaHW3MOB IpPYyT C
JPYTOM H CO Cpeoi OOUTaHUS

UIIK-1.4. O6namaeT HaBBIKAaMU
MIPOBOIUTH IUICKYCCHH Ha HAYYHBIX
(Hay4HO-TIPaKTUIECKUX )
MEPOIPHUATHSX, UCTIOIH30BaTh B
poheCCHOHATIBHOM NeATeIbHOCTH
OTEYECTBEHHBIE U 3apyOeKHbIE
0a3bl IaHHBIX.

3HAET OCHOBHBIC ITyTH BUPYCOJIOTHYECKON OIIEHKU COCTOSHUS OKpPY>KaromIe
cpebl

YMEET HCIONB30BATh BHPYCOJIOTHUSCKUE METOABI AJISI OICHKH COCTOSHHS
MIPUPOIHOM cpesIbl

BJaJiceT HABBIKAMHU PaOOTHI HA JaOOPATOPHOM OOOPYIOBAaHWH VIS OLIEHKH
COCTOSIHUS IIPUPOJHOU Cpebl

IK-3 CriocoOeH OpPHEHTHUPOBATHCSA B OCHOBHBIX MOHATHSIX W TCOPHUAX OHMOJIIOTHH, OHOJOrMYCCKHX 3aKOHAX H
3aKOHOMEPHOCTSIX Pa3BUTHUS OPraHUIECKOTO MUPA, U UCIIOIB30BATh 3TH 3HAHUS B IPO(PECCHOHANBHOM ICATEILHOCTH,
J1a00PATOPHBIX UCCICIOBAHUAX U PECATM3AIUN HAYYHBIX IPOCKTOB B 00J1aCTH OMOTEXHOJIOTHH, CEIILCKOTO X03HCTBA

1 OXPaHBbl PUPOMBL.

UIIK- 3.1 Bmaneer
(byHIaMEHTATbHBIMU TOHATHIMH U
TEOPETHYECKUMH 3HAHUAMHU
OMOJIOTHH M DKOJIOTHH.

3HACT NMOAXObI BprconOFH‘leCKOﬁ OIICHKH COCTOSAHUA HpI/IpOZ[HOﬁ Cpeabl

yYMECT OpPUCHTUPOBATHCA B COBPEMCHHBIX METOAMYCCKUX IOAXOJaX,
KOHICIIHUAX 1 Hp06neMax (I)I/ISI/IOJ'IOFI/II/I, OUTOJIOTUH U OUOXMMHUU BUPYCOB

BJIAICCT HABbIKAMU OpraHu3aluun na60paT0pH0r0 HCCJICIOBAHUS

UIIK-3.2 Bnageet coBpeMEHHBIMU
MIPEICTaBICHUSAMH O
3aKOHOMEPHOCTSIX Pa3BUTHSA
OpPTaHUYECKOTO MHUDA.

3HAaeT  3aKOHOMEPHOCTH  TpaHcopMamuy  THOTOKOB  T'€HETHYECKOH
nHdopmanuu or PHKoBoro neprona 3aposkaeHus KU3HU 1O COBPEMEHHOTO
JTana.

yMEeT NPUMCHATHL MOJICKYJIAPHO-TCHCTUYCCKHUE MCTO/bI
OBOJIFOIIMH I'CHOB U T'CHOMOB.

U aHalIu3a

BJIAICCT METOJAMHU dHAIM3a KPUBBIX IJIABJICHUS.

HIIK-3.3 YMeer ucnonb30BaTh
3HaHUE 3aKOHOMEPHOCTEH
OMOJIOrMYECKHUX MPOIECCOB U
HBJ’[eHHﬁ, JJIA TIOATOTOBKU HAYYHBIX
IIPOCKTOB N HAYYHO-TEXHUYICCKUX
OTYETOB B 00J1aCTH OMOTEXHOJIOTHH,
CEJIbCKOT0 XO35HCTBA U OXPaHBI
TIPHUPOIBIL.

3HACT MPUHIMUIIBI KAaTAJIOIU3allu O OMMUCAHUS I'CHCTUYCCKUX XapaKTCPUCTUK
CBOMCTB JKHUBBIX 00BEKTOB.

YMECT CUCTEMATU3ZUPOBATL TCHECTUUCCKHUEC KAPThI JJISI CO3AHUA OTUCTOB.

BJIazcCT CIIOCOOHOCTBIO  MCIIOJIb30BaTh TEKCTOBBIE PEAAKTOPBI  JJIA
ONCprupoBaHUA TCHETHUYCCKUM KOIOM.

IIK-4 CnocobeH npuMeHATh Ha NPOW3BOJCTBE COBPEMEHHBIE METOJbI 00pabOTKM, aHalM3a W CHHTE3a II0JICBOH,
IIPOM3BOJICTBEHHOH M JlabopaTopHO# OHonornueckoil MHGOpMaIMH, TUIAHUPOBATh U MPOBOJUTE MEPOIPHATHS T10
71a00paTOPHBIM HCCIICIOBAHUSIM, OLICHKE COCTOSIHHSI, OXpaHe MPUPOIHOH Cpeiibl M BOCCTAHOBIEHHIO OMOpPECYpPCOB.

HUIIK-4.1. YMeeT opraHu30BbIBaTh
IIpoLeCcC IPOBEICHUS
HCCIIEIOBAaHUM C y4acTHEM
MIPUBJIEUEHHBIX KOJUIEKTUBOB
HCIIOJIHUTEIIEH.

3HAET MPHHIMIBI PabOTBl OCHOBHBIX CHCTEM M (DYHKIHE Yy BHPYCOB:
MOpP(OJIOTHIO, CTPOEHHE, METabOoJIM3M  3aPAKCHHBIX OHOJIOTHUECKHX
00BEKTOB

YMEET OpPUCHTUPOBATHCA B COBPEMCHHBIX METOAUWYCCKUX IMOAXOJaX,
KOHICIIHUAX U np06neMax (1)I/I3I/IOJ'IOFI/II/I, UTOJIOTUN U OHOXUMHUU BHUPYCOB

BJIAICCT HABbIKAMU OpraHu3aluun naﬁopaTopﬁoro HCCJICIOBAHUS

HIIK-4.2. YMeeT olileHUBaTh
Hay4YHBIC PE3YJIbTAThI OTACITbHBIX
YYECHBIX W/UITH KOJUICKTHBOB
HUCTIOJTHUTEIICH.

3HAET MPUHIMUIBI OIEHKH B3aMMOCBA3M (PU3HOJIOTHMYECKOTO COCTOSHUS
BUPYCOB C (haKTOpPaMH OKpYIKaroLIel cpe/ibl

yMeeT KpUTHYECKH aHAJN3UPOBATh IIOyUYeHHBIE B IpoIecce J1abopaTopHOi
JeSITETIPHOCTH PE3YIIbTaThI




BJaJiCET HAaBBIKAMHM IIPOBEPKHM M OLEHKH pPE3YJIbTaTOB J1abOpaTOPHOIO
HCCIIEIOBAaHMUsI B OOJIACTM OLEHKHM B3aUMOCBSI3H COCTOSIHHS BHPYCOB C
(akTopamMu BHEIIHEH Cpejibl

UIIK-4.3. O6namaet HaBBIKAMU 3HAeT MPUHLMUIBI T[OCTAaHOBKM OKCIEPUMEHTA MJii BUPYCOJOTHYECKOU
MIPOBEAEHUS MEPONPUATUH TIO OLICHKH COCTOSIHUSI IPUPOJIHOM Cpeibl
OLIEHKE COCTOSIHUA MIPUPOTHON YMEET HCIOJIB30BaTh MUKPOOUOIOTHUECKUE METOIBI JIJIsl BUPYCOJIOTHUECKON
Cpeabl U BOCCTAHOBJIEHUIO OLICHKH COCTOSIHUSI IPUPOJIHOM Cpeibl
6H0pecprOB- BJIaACET HaBbIKAMU pa60T},1 Ha COBPEMEHHOM 060pyz[013aHI/m U1 OLICHKH

COCTOSAAHUA HpPIpO,HHOﬁ Cpeanbl

PesynbraThl 00ydeHUsS] TO TUCIHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIICCTBICHHUS BCEX
BUJIOB KOHTAaKTHOM M CAMOCTOSITENILHON PabOThl 00YJarOIIUXCS B COOTBETCTBUH C YTBEPIKICHHBIM
y4eOHBIM TIJTAHOM.

NuaukaTtopsl  TOCTHOKEHUS  KOMIIETEHIIMM  CUMTAIOTCS  CHOPMUPOBAHHBIMU  TIPH
JOCTH)KEHUH COOTBETCTBYIOIINUX UM PE3YJIbTATOB OOYUYCHHUSI.

2. CTpyKTYypa M coJepkaHHue TUCHUILINHBI

2.1 PacnipenesieHne TPYA0EMKOCTH AUCHHUILIMHBI IO BUIaM padoT

OO6riast Tpy10EMKOCTh JAUCIMIUIMHBI COCTaBisieT 3 3aueTHble eauuuibl (108 yacos), ux
acrpeiesieHUe 1o BUaaM padoT NpeICTaBICHO B TA0JIUIIE

Buast pabot Bcero Dopma o0yueHus
4acoB OuHasi
7 ceMecTp
(gachl)

KonTakTHas padoTa, B TOM 4HCJIe:
AynuTOpHbIe 3aHATHSA (BCero):
3aHATHS JEKIMOHHOIO TUIIA 16 16
nab0opaTopHbIe 3aHATHUS 18 18
MIPaKTHYECKUE 3aHATHS
CEeMHMHAPCKHE 3aHSTHS
HNHasi KOHTaKTHas padoTa:
Konrpoib camocrostesbHoil pabotsl (KCP) 3 3
[MpomexyTouHas arrecranms (MKP) 0,3 0,3
CamocTosiTe1bHasi padoTa, B TOM YHCJIe: 35 35
Pedepar/acce (moaroToska) 10 10
CamocrosiTesibHOE U3y4eHUe paszenos,
CaMOTIOATOTOBKa (MpopaboTka W TOBTOpEHHE
JIEKIIMOHHOTO MaTepHaja i MaTepuaa yaeOHUKOB 10 10
u Y4IeOHBIX IOCOOMIA, IOATOTOBKA K
J1a00paTOPHBIM 3aHATHSIM, KOJJIOKBUYMaM H T.JL.)
Beimonnenue WHIIUBHUTY JIbHBIX 3a7aHuH 10 10
(moJIroToBKa COOOIICHNUH, MPE3eHTAIMH)
[ToaroroBka K TeKylnieMy KOHTPOJIIIO 5 5
KonTpoas:
IToaroroBka K 9K3aMeHy 35,7 35,7
Oo0mas yac. 108 108
TPYA0E€MKOCTh B TOM YHCJIe 37.3 37.3

KOHTaKTHas padoTa

3a4. efl. 3 3

2.2 Conepxxanue Q¥ CHUILTHHBI
Pacnpenenenne BuoB y4eOHOM pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCIUILINHBL.
Paznenbl (TeMbl) AMCHMIUIMHEL, U3y4yaeMble B 7 cemecTpe (4 Kypce) (ouHast popma oOyueHHs )



KonnuectBo yacoB

Bueayau
AynutopHas
No HawnmenoBanwme pasnenoB (TeM) Beero aGoTa TOpHAs
P pabota

JI 113 JIP CPC

OTKpbITHE U UCTOPUS H3yUeHUs OakTeprodaros. Pomnb
1. |Gaxrepnodparos B pasBHTHE MONEKY/ISPHOM FEHETHKH. 9 2 - 2 5

2 PaznooOpasue u cucremaTika 6akTeprodaros. 9 2 _ 2 5

Crtpoenue u cBoiicTBa 6akTeprodaroB. MonekysipHbIe
3 MeXaHU3MBI 3 (GEKTHBHOCTH BO3ICHCTBHS BUPHOHA HA 9 2 _ 2 5
KIIETKY.

MeTtoanl KYJIbTUBUPOBAHUSA U KOJJMICCTBEHHOI'O YUCTa

4. OaxTeprodaros. 11 2 - 4 5

5 Luknet pa3sutus 6akrepuodaros. Jlnzorenus. 9 2 _ 2 5
MexaHHU3MBI IPOTHBOACHCTBUS (haram co CTOPOHBI

6.  |Gakrepuii. 9 2 - 2 5
3HaueHue OakTeprodaros s K3MECHUUBOCTH U SBOJFOIHH

7. |Gakrepwi. 7 2 - 2 3
Hcnonp3oBaHue nenbHBIX OakTepruodaros u ux yacrei

8 94eJI0BeKOM. MOJIeKyIIIpHBIE HHCTPYMEHTHI U TEXHOJIOTHUH, 6 2 _ ) 2
CBsI3aHHBIE ¢ OakTeprodaramu.
HUTOI'O no pazoeram OucyuniuHol 16 18 35
Kontpons camocrositensHoi padotsl (KCP) 3
[Tpomexxyrounas arrectanus (MKP) 0,3
[lonroToBKa K 3K3aMeHY 35,7
OO611ast TpyI0€MKOCTh IO TUCITUTUIHHE 108

[Tpumeuanue: JI — nexiuu, [13 — mpaktuueckue 3aHsaTHs / cemuHapbl, JIP — naGopaTtopHble
3anstusa, CPC — camocrosTensHas paboTa CTyIeHTa

2.3 Conep:xanue pa3iesioB (TeM) TUCHUTLIAHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

dopma
HaumenoBanue
Ne Conepsxanue paszena (TEMBI) TEKYIIETro
paszzena (TeMbr)
KOHTPOJIA
1. |OtkpsiTHE U HCTOPUS v
M3VCHIS Uctopus otkpeitus 6akrepuodaros. Padorsr ®.TyopTa,
Y ®.1'Opens, A.I'panna.
6akrepuodaron. Pois
Uccnenosanug H.®. I"'amaen.
6akTeprnodaros B .
Onykryaunonssiil Tect M. Jlens6proka u C.Jlypus.
pa3BUTHH
. Omertet . JIegepbepra u 3. TaTtyma.
MOJIEKYJISIPHOM
TeHETHKH.
2. |Pa3HOOOpasue u Mopdonorndeckas cucrematuka Oaxreprogaros. Llects v
CHUCTEMAaTHKa Mopdosorudeckux TIoB ¢aros. [lanoukoBuaHble nim
6aKTepro(haros. HuTeBUAHbIC paru. Paru 6e3 oTpocTka. Paru ¢ aHajgoramMu
oTpocTKa. Paru ¢ KOPOTKUM OTPOCTKOM. Daru ¢ AJTMHHBIM
OTPOCTKOM M HECOKpaLIAIIIUMCS yexsioM. Paru, uMeronme




TOJIOBKY U AJTMHHBIA OTPOCTOK, YEXO0JI KOTOPOTO MOKET
COKpAIIaThCA.

Knaccer 1-4 mo bantumopy, Kk KOTOpBIM pUHAIEKAT
Oakrepuodaru. [Ipumepsr paros.

Cospemennas cucrematnka ICTV: ypoBHE TaKCOHOB OT
peanma (momeHa) mo OuHapHoTro Buaa. [IpumepHoe obree
KOJIMYECTBO TAKCOHOB KaXKJOT'O YPOBHS: peanM (JIOMEH),
LapCcTBO, uia, Kiacc, MOpsa0K, CEMEHCTBO, PO, BH.
MeTareHOMHBIE HCCIIEIOBAHNUS KaK METOI N3yIEHUS
pasHooOpasus 6akrepuodaros.

®daronoao6HbIie 3neMeHThl: GTA-dacTuilpl, 0akTepuoIUHbI, R-
Tena, MeTaMop(o3-acCOMUPOBAHHBINA KOMILIEKC,
SHTOMOIIMJTHEIE TPOdarm.

CtpoeHHe B CBOWCTBA
OakTeprnodaros.
MonekynspHsie
MEXaHU3MbI

3¢ (HeKTUBHOCTH
BO3JICHCTBHS
BHUPHOHA Ha KIIETKY.

AncopOuus ¢ara Kak KJIFOUEBO MOMEHT (haroBoit mH(eKIuu.
Buibl paroBeIx perienTopoB y rpaMIiooKHTEIbHBIX OaKTepUH.
Bunsr paroBeix penentopoB y rpaMOTPHLIATENIEHBIX OaKTEepHil.
Anresunsl OakTeprogdaros.

Mogpens nponukHoBeHus ¢aroBoit JJHK B kieTky.

®darosbie (EPMEHTHI 1 MEXaHU3MBI [TOIaBIICHHUS] HOPMaTbHBIX
MPOLIECCOB XO3IUCKON KIIETKH.

Mexanu3m caMocOOpKH (haroBbIX 4acTHIL.

Mertonbl
KyJIbTUBUPOBaHUS U
KOJIMYECTBCHHOI'O
ydera
OakTeprodaros.

KyneruBupoBanue 6akTeprodaros, NoIy4eHHE U XPaHECHHE
(haronusaros.

KonunuectBennslii yuer BOE: TutpoBanue no Auape ['panua.
KonunuectBennslit yuer BOE: TutpoBanue no Pene
AnmnensMany.

Huknsl pa3BuTUs
OaxTeprnodaros.
JInzorenus.

4 Tuna KU3HEHHBIX [IUKJIOB Pa3BUTHUS (aroB: TUTHIECKHUH,
JIN30T€HHBIN, XPOHUUECKUM, ICEBI0IM30T€HHBIM.
Buonornueckuii cMbICII IM30reHU3anny U1 (aros.
[IpeumymiectBa cocrosiHus npodara.

[punsiTre mu3oreHHoro pemenus Gparom. PakTopbI, YaCTOTA,
OuosIoruuecKue MexaHu3Mbl Ha TipuMepe (haroBoil CHCTEMBI
KBOPYM-CEHCHHTa JIJIsl 3aIlyCKa JIM30I€HHOT0 pereHus Gparom
SPB.

MexaHnKa BCTpauBaHUs UHTETPALIMN — IKCIIU3UN YMEPEHHOTO
¢ara na npumepe A. Caiitsl attP u attB u cooTBercTByIOLIIHIE
nociexoBareabHocTd POP u BOB.

Wupyknust npodara: MexaHU3Mbl aKTHBAIUK (IPUYUHB).

MexaHu3Mbl
MPOTUBOJICUCTBUSA
(haram co CTOPOHBI
OaxTepuii.

MexaHn3MBbI IPOTHUBOACHCTBHS aAre3un (aroB coO CTOPOHBI
0aKTepHaNbHBIX KIETOK.

[IpoTuBonEHCTBIE BHYTPUKIETOYHOMY Pa3MHOKEHHIO (aros. 4
BapuaHTa cucteM R-M.

PGL u BREX cucremsl kak MEXaHU3MBI 3alIUTHI OAKTEPHUil OT
BHYTPHKJIETOYHOT'O Pa3MHOKEHHS (aros.

BaktepuanbHbie O€NKH-aproHABTHI KAK MEXaHU3M 3aIUThHl OT
BHYTPHKIIETOYHOT'O Pa3MHOKEHHS (aros.

CRISPR-Cas xak MexaHH3M 3aIluThl OaKkTepuii OT
BHYTPHKIIETOYHOTO Pa3MHOXEHHUs (aros. Ananraius,
ouorenes, nHTephHEPECHIIA.

[IpoTuBOdarosrie «aHTUOMOTUKNY OAKTEPUU.

Cucrembl abopTuBHO#N nHpekun (Abi-cructemsr). OOt
npuHIMI paboThl Ha puMepe RexAB wnu Lit v PrrC wim
ADbiD1 u np.

3HaueHue
Oaktepuodaros s

Crienudmieckast 1 Hecrienupuiaeckasi TPAaHCTYKITHS Kak
(hakTOp M3MEHUYNBOCTH OAKTECPUH.
JImzorennHast KoHBepcHsI Kak "cumOmo3" haros u OakTepuil.




U3MCHYMBOCTHU U

IBOJIIOLMN OaKTEpUil.

HauGonee pacrpocTpaHeHHbIC TEHBI TU30TEHHON KOHBEPCHUU.
KonTpons 6akTepranbHbIX nomysinuit paramu. Moaens "kill
the winner".

[11aHKTOHHBIN APaJIOKC U NOJIep KaHne OUOpa3HOO0pasHsl.

8. |Hcnomnb3oBanue MonekynsapHble HHCTPYMEHTHI YeJIOBeKa, CBA3aHHBIE C (haraMu.
LEJIBHBIX [IpuknanHoe KCIONB30BaHUE LENBHBIX OaKTepHOoQaros.
6akteprodaros u ux |Paru Kak cpeCTBO OOHAPYKEHUS TATOr€HOB (MHIMKATOPHBIE
4acTel 4eJIOBEKOM. " CAaHUTApHO-IIOKAa3aTCJIbHbIC OpFaHI/ISMBI).
MonexynspHbie OOHapy>keHre IaTOreHOB METO0M PEaKIMK HapacTaHMsI TUTPpa
HHCTPYMEHTHI U tara PHT® .
TeXHOJIOTHH, Qaronnentudukays dakrepuii mo Mmeroxy OTTO.
CBSBAHHELE C QaroTtunupoBanue OakTepuii mo Metoxy Purmrepa.
darounnentudukanus dakTepuii mo Mmerony Dropra.
OakTepuodaramu.
TexHomnoruu ¢arosoro aucest.
[IpuxamHoe UCOIB30BaHKE TENBHBIX OakTeprodaros: daru
KaK CpeJICTBO OMOKOHTPOJIS OAKTEPUATBHBIX MO JISIHH.
[TpobGnembl 1 IepCcTIeKTUBBI ParoBOM TEpaTyH.
2.3.2 3aHATHS CEMHHAPCKOr0 THNA (J1a0opaTopHbIe padoThl)
HaumenoBanue . Popma
Ne TemaTuka 3aHATHIA/PaOOT TEKyIEeTro
paszzaena (TeMsbl) KOHTPOIIA
1. |OtkpbiTHE U JIp
HCTOpHA HUctopus otkpeiTus 6akrepuodaros. Padotsr @.Tyopra,
U3ydCHUA O&.1'Opens, A.I'panua.
bakTeprodaros. |[ccrenosanns H.®. Famanen.
Ponb @nykryannonnslii tect M. [lensOproka u C.JIypus.
bakrepuodaro B |Omprrsr [ Jlenepbepra u D.TaTyma.
pa3BUTHH
MOJIEKYJIAPHOM
TCHETHKH.
2. |PaznooOpasue u  (Mopdosoruueckas cucreMaruka 6akrepuodaros. [llects JIP, K
cUCTEeMaTHKa Mopdoaorndeckux TUnoB ¢aros. IlanoukoBuaHbIE MK
Oaktepuodarop. |HUTEeBHIHBIC (haru. Daru Oe3 oTpocTka. daru ¢ aHaoraMu
otpocTka. daru ¢ KOPOTKUM OTPOCTKOM. Daru ¢ ATUHHBIM
OTPOCTKOM M HECOKpALIAOIUMes uexioM. Paru, nmeronue
TOJIOBKY U JUIMHHBIHA OTPOCTOK, Y€XOJI KOTOPOTO MOXKET
COKpAIAThCS.
Kiaccer 1-4 no bantumopy, K KOTOpBIM MIpUHAAJIEKAT
bakrepuodaru. [Ipumeps! haros.
CoBpemennas cuctematruka [CTV: ypoBHH TaKCOHOB OT peanma
(momena) no 6mHapHOTO BUAA. [IprMepHOE 001IIee KOTMIECTBO
TAKCOHOB KaX/IOTO YPOBHS: peasiM (JOMEH), IapcTBo, ¢uia, Kiacc,
MOPSAJIOK, CEMENCTBO, PO, BU/IL.
MeTtareHOMHBIE HCCIIeJOBaHMsI KAK METO/ 3yUeHHs PasHO0Opasus
Oaxtepuodaros.
®darononobHbIe 3eMeHThl: GTA-4yacTuilsl, 0akTepuoLHbL, R-Tea,
MeTaMOop(03-aCCOMUPOBAHHBIH KOMILJIEKC, SHTOMOLIMIHBIE
npodarm.
3. |Crpoenue u Ancop6uus ¢ara Kaxk KJIH0YeBOH MOMEHT (paroBoii HH(EKIny. JIP

CBONCTBa
O6akTeprodaros.
MounekynspHble
MeXaHU3MBbI

3¢ (HeKTUBHOCTH
BO3JEICTBHA

Buipl paroBbIxX perenTopoB y rpaMIIoNOKHUTEIEHBIX OaKTePH.
Bujipl aroBeIx pernenTopoB y rpaMOTpPHUIIATENIbHBIX OaKTEepUi.
Anre3unsl 6akTepruodaros.

Monens nporukHoBeHUs haropoit JIHK B kireTky.

®arossie ()epMEHTHI U MEXaHU3MBI ITOIaBICHIS HOPMaTbHBIX
MPOIIECCOB X035UCKON KICTKHU.




BHpHOHA HA MexaHn3M caMOCOOpKH (DaroBBIX JACTHII.
KIIETKY.
MeTop JIP, K
KyJTbTHBHPOBAHHS KynpruBnpoBanne 6akreprodaros, IodydeHHE U XpaHEHNE
" ¢aronuzaTos.
KOTHYCCTREHHOIO KOJ‘II/I‘ICCTBCHHLIIEI yuet BOE: tutpoBanue mo Arnpe ['pamma.
yuera KonunuectBennsiit yuer BOE: TutpoBanue no Pene Anmenscmany.
OakTeprodaros.
mxnel pa3BuThs |4 THIIA )KU3HEHHBIX IUKJIOB Pa3BUTHA (PAroB: TUTHICCKHM, JIP
OakteprodaroB. |IM30TEHHBIN, XPOHUICCKUH, TICEBIOIN30T CHHBIM.
Jluzorenus. Bronornueckuii CMBICIT TIM30TEHU3ALNY IS (aros.
[IpenmymiecTBa cocTostHAS TIpodara.
[IpunsaTue mu3oreHHOTo permeHus dparom. akToOpHl, 4acTOTA,
OHosornvecKkrue MexaHu3Mbl Ha IpuMepe GaroBoi CUCTEMBI
KBOPYM-CEHCHHTA JIJIsI 3aITyCKa JIN30T€HHOTO pemenus gparom SPP.
MexaHrKa BCTpanBaHUs MHTETPALIUU — IKCITU3UN YMEPEHHOTO
(hara Ha mpumepe A. CaiiTsl attP u attB u cooTBeTcTBYyIOMIIIIE
nocnenoBatensHocty POP u BOB.
Wunyknus npodara: MexaHU3Mbl aKTUBAIUH (TIPUYUHEI).
MexaHu3Mbl MexaHHU3MBI TPOTHBOACHCTBHUS aire3un (HaroB co CTOPOHBI JIP, K
MIPOTUBOICHCTBHS |0aKTEpHUATHHBIX KIETOK.
(haram co [IpoTuBOIEHCTBIIE BHYTPUKIETOYHOMY Pa3MHOXKEHHIO (paros. 4
CTOPOHBI BapuaHTa cucteM R-M.
OakTepuil. PGL u BREX cucrembl kak MeXaHU3MBbI 3aIIUTHI OaKTEPHii OT
BHYTPUKJIIETOYHOTO pa3MHOXKEHUS (haroB.
BakrepuanbHblie OeNKH-aproHaBThl KAK MEXaHM3M 3alUThI OT
BHYTPHUKIIETOYHOTO Pa3MHOXKEHHUS (aros.
CRISPR-Cas xak MexaHW3M 3alIuThl 0aKTepHil OT
BHYTPHUKJIETOYHOTO pa3MHOXKEHUS daroB. Anantamnus, OHOTeHes,
uHTEepQEpEHIIUS.
[IpoTuBodaroBsie «aHTUONOTHKI OAKTEPHUHL.
Cucrembl aboptuBHOit nHbekimu (Abi-crctembr). OO TPUHIHTT
pabotel Ha npumMepe RexAB wnu Lit wiu PrrC wm AbiD1 u np.
3HadyeHue Crenndunyeckas u Hecienuduyeckas TPAaHCTYKIUS KaK GaKTop JIP
OakTepnodaroB |M3MEHYUBOCTH OAKTEPHI.
JUIsL JluzoreHHas KoHBepcHs Kak "cuMOmo3" (aroB u 6akTepuil.
n3MeH4YnBocTy 1 |Hambornee pacripocTpaHeHHBIE T€HBI TU30TEHHONH KOHBEPCHH.
ABOITIOIHAA KonTpoins 6akTepuanbHbix nomyssuii paramu. Monens "kill the
OakTepuii. winner".
[TnaHKTOHHBIN MapagoKe U MoJAepKaHue OnopazHO0Opasusl.
Hcnons3oBanue JIP
HETBHBIX
Oakreprodaros u MouJiekyJispHbIE HHCTPYMEHTBI U€JI0BEKa, CBA3aHHbIC C aramu.
UX JacTeH Texnonoruu $paroBoro JuUCIIes.
YCIIOBCKOM. [puxitagHOE UCTIONB30BaHUE TIENIBHBIX OakTeprodaros: (aru Kak
MouexysipHbie CPEICTBO OMOKOHTPOJISA OaKTePUATHHBIX TTOITYJISIIHIH.
WHCTPYMCHTBI U |[Ipo0OJieMbl U IEPCIIEKTUBBI (DaroBOM Teparmy.
TEXHOJIOTHH,
CBSI3aHHBIE C
OakTepuodaramu.
Hcnonws3oBanue |[IpuKkiiagHOE UCIIOIB30BAHUE IICIIbHBIX OaKTepHO(Daros. JIP
LETHHBIX ®daru Kak cpelicTBO OOHAPYKEHHS MTaTOTeHOB (MHINKAaTOPHBIC U
0akTeprodaroB U |CaHUTAPHO-TIOKA3aTEILHBIEC OPTaHU3MBI).
UX yacTei OOHapy>keHHe aTOreHOB METOIOM PEaKLUHN HApacTaHUs TUTpa
YEJIOBEKOM. ¢ara PHT®




Monnekynspaele | ParonaeHtudukanmsa 6akrepuit mo metoxy OTTo.
WHCTPpYMeHTHl 1 |ParoTunupoBanue OakTepwii mo Metory duriepa.
TEXHOJIOTHH, ®daronaenTudukanus daktepuii mo meroay dropra.
CBSI3aHHBIE C

Oakreprodaramu.

3ammra nmadoparopror padotsl (JIP), Bemonnenue kypcooro npoekra (KII), kypcosoit

paboter (KP), pacuerHo-rpaduyeckoro 3amanusi (PI'3), manmcanme pedepara (P), scce (9),
kosutokBuyM (K), rectupoBanue (T) u T.1.

2.3.3 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IPOEKTOB)
KypcoBbie paboTsl HE TPETyCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00ecCeYeHUs AJIs1 CAMOCTOATEIbHOH padoThl

00y4YAOIIHUXCH 110 JUCHHUILINHE (MOYJII0)

[epedyeHp yueOHO-METOAMIECKOTO OOECIICUCHHUS TUCIIUILINHEI 10
Ne Bun CPC BEITIOTHEHUIO CAMOCTOSATEIEHOW PaOOTHI
1 |Hanwmcanue pedepaTtoB Meroanyeckre peKOMEHIAUK 110 OpPraHU3aluy CaMOCTOSITENILHOM padoThI
CTYZCHTOB KaeAphbl TCHETHUKH, MUKPOOUOJIIOTHH U OMOXUMHUH,
yTBepkacHHbIC Kadeapoii mpoTokosa Ne 07 ot 18.02.2021 r
2 |TloarotoBka MeToaundeckre peKOMEHIAIMH 110 OPTaHU3aIMK CAMOCTOSTEILHON pabOThI
MYJIbTUMETHHHBIX CTYZCHTOB KaeApbl TCHETHUKH, MUKPOOUOJIOTHH U OMOXUMHUH,
MIpe3eHTalMi yTBepkacHHbIC Kadeapoii mpoTokosa Ne 07 ot 18.02.2021 r
3 |CamonoaroroBka Meroauyeckue peKOMEHJIAUU 110 OPraHu3allid CaMOCTOSITEIBHOW PabOTHI
CTYJIEHTOB Ka(eapbl TeHETHKH, MUKPOOUOJIOTUH 1 OMOXUMUH, YTBEPIKACHHbIE
kadenpoii mpotokos Ne 07 ot 18.02.2021

y‘le6HO-MeTOI[I/I‘leCKI/Ie MaTCpHraibl JIsd CaMOCTOSITEIIbHOM pa6OTBI 06yqafoumxc>1 u3

YHCiIa MHBAIK/IOB U JIMI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10poBbsi (OB3) mpenocrasnstorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM MX 3/J0POBbS M BOCIIPUATHS HH(DOpPMALIUU:

JUid nu1 ¢ HapyLIEHUSIMH 3pEHUS:

—B NI€YaTHOM opMe YBETMUEHHBIM LIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHo (opme Ha si3bike bpaitns.

Jlig U1 ¢ HapyLIeHUSIMU CiIyXa:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

JUia au1 ¢ HapyIeHUsIMA OIIOPHO-JBUTAaTEIBHOTO alapara:
— B TIe4aTHOM opme,

— B (popMe 2IEeKTPOHHOTO TOKYMEHTA,

— B ¢popMme ayauodaiina.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA

oOyyJaronuxcs.

3. OoOpa3oBaTe/ibHbIE TEXHOJIOTMH, NPHMEHsieMble INPH OCBOCHHMH IMCHHUILIUHBI

(Mmomyuis)

[Ipu peanmmsanuu ydeOHOM pabOTHI MO OCBOEHHIO Kypca '"YacTHash BUPYCOJOTHS

HCIOJIB3YIOTCA COBPEMCHHBLIC 06p330BaTCJIBHBIe TCXHOJIOTHH

MH(OPMAIMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH;

MIPOEKTHBIE METO/IbI O0yUCHUS;

HCCIIEIOBATEIILCKUE METO/IBI B O0yUCHHH;

npobseMHoe 00ydYeHUE

Jnst nun ¢ OrpaHU4EeHHBIMA BO3MOXKHOCTSIMU 370pPOBbs IIPELYCMOTPEHA OpraHU3aLMs

KOHCYJ'II)TaHI/Iﬁ C UCIIOJIb30BaHHUEM BHCKTPOHHOI\/'I IIOYTHhI.




4, OueHoYHEBIE

cpeAcTBa A TEKYUIEro

MPOMEKYTOYHOM aTTeCTAMHU
OneHouHbIC CpeACTBA MpEIHA3HAYEHBI JJIsi KOHTPOJS M OICHKH 00pa3oBaTeNIbHBIX

JOCTYDKCHUH  00ydarommumxcs,

BUPYCOJIOTHS .

KOHTPOJIA

ycneBaeMoCcTu

OCBOUBILIUX HpOrpaMMy y4eOHOW JHUCHUIUIMHBI

"YacTHas

OneHouyHbIE CpeICTBA BKJIIOYAET KOHTPOJIbHBIE MaTepUaibl sl MPOBEACHUS TeKYyUIero
KOHTPOJIsI B (opMe3aluThl MPAKTHUECKOW pPaboOThl, YCTHOTO ompoca, pedepara, Iokiaia-
MPE3EHTALMU IO TPOOIEMHBIM BOIIPOCaM, 1 MPOMEKYTOYHOM aTTecTaluu B popmMe BOIIPOCOB K

SK3aMEHY.

CprKTypa OLHCHOYHBIX CPEACTB IJIA Tekymeﬁ Hu HpOMe)l(yTO‘lHOﬁ arrecralnmuu

Kox n nanmenoBanue

HanmenoBanue
OIICHOYHOT'O CpeJICTBa

MEPOIPUATHSAX,
HCIIOBb30BAThH B
npodeccruoHaTbLHOM
JESITEIBHOCTH
OTECUYCCTBEHHBIC U
3apyOeKHbIC 0a3bl TaHHBIX.

BIajfeeT HaBbIKaMH paboTel Ha JabopaTOpHOM
00Opy/ZIOBaHUM JUISl OLEHKH COCTOSHHSI HPUPOJHOM
cpernsl

Pe3ynbTaThl 00yUeHHUsI IO TUCIUILTHHE TIpomex
HHIUKATOpa Tekymuit YTOUYHast
KOHTPOJIb | aTTecTarl
ust
UIIK-1.1. Bnaneer 3HaeT TEOPETHUYECKHEe OCHOBHI OICHKH BHUpycHoro | Jlabopatop | Bompock
COBPEMCHHBIMU OmopasHOoOOpasusi, poilb  Owopa3sHooOpa3ws B | Has Ha
nH(pOpManNOHHBIMH MOJJIEP>KaHIH KPYTOBOPOTOB OHMOTEHHBIX 3JIEMEHTOB B | paboTa 1 9K3aMEH
pecypcaMu O6mocdepe, MECTO M POJIb BUPYCOB B IPUPOJE; el-5
OMOJIOTUYECKOTO U ymeeT UCIIOJIb30BaTh OLICHKY BUPYCHOTO
9KOJIOTHYECKOTO OmopazHooOpa3usi B ONpPENENICHUHM  COCTOSHUS
COJICpPIKAHUS U yMeEeT OHOIICHO30B;
UCIIONIb30BaTh UX B BJIaZieeT HaBBIKAMH JIA0OPATOPHOH OLIEHKH BHPYCHOTO
npodeccHoHaNIbHON 6ropazHoobpazus
JIeSTeIIbHOCTH.
UIIK-1.2. Bnaneer 3HaeT TEOPETUUECKHUE MIPUHIUITBI MmetonioB | Jlaboparop | Bompocsr
9KCTIEPUMEHTALHBIMU HaOmoneHus, WiAeHTH(UKAMN, KilaccupuKanuu, ¥ | Has Ha
METOJIaMH HCCIII0BAHUH KyJIbTHBUPOBAHUSI MHUKPOOHOJIIOTHYECKHX OOBEKTOB B | paboTa 2 9K3aMEH
(0 TeMaTHKE MPOBOTUMBIX 71a00paTOPHBIX M MPOMBIIIICHHBIX YCIOBUIX; e 6-10
pa3paboToK). yMEeT OCYIIECTBIATh B JIAOOpaTOpHOI IpaKTHKe
METOJIBI HaOro1eHNs, UICHTU(HUKALTIH u
KyJIbTHBUPOBAaHUs ~ OakTepuii B 1aOOpaTOPHBIX
YCIIOBUSIX;
BIajeeT 6a30BbIMH MHUKPOOHOJIOr MYECKUMHU
71a60pPaTOPHBIMU HABBIKAMH
HIIK-1.3. Ymeer 3HaeT OCHOBHBIC IyTH B3aWMOJEHCTBUS BUpyCcHBIX | Jlabopatop | Bompockr
aHaJU3UpOBaTh 00BEKTOB JIPYT C APYTOM U CO Cpezioil 0OUTaHus; Has Ha
pe3yJbTaThl yMeeT UCIOJb30BaTh BHPYCOJOTHUECKHE MeTO/bl | padoTta 3 9K3aMeH
9KCTIEPUMEHTOB U OLICHKHM B3aMMOJICUCTBHS MHKPOOPI'aHU3MOB IPYT C e 11-15
NIPE/ICTABIIT UX B (hopMe JIpPyTOM U C IPUPOJHOI Cpesoi;
myOsuKanuii B BaZieeT  HaBBIKAMHM  OLEHKM  B3aHMOJICHCTBHSA
peLeH3UpYEMbIX HayUHbIX MHUKpPOOPIaHM3MOB JApPYr C JAPYroM M CO Cpenoi
W3IAHUSIX. oburanus
UIIK-1.4. O6nanaer 3HaeT OCHOBHBIC IIyTH BHpYycoJjormdeckoi ouenku | Jlaboparop | Bompocs
HaBBIKAMH IPOBOJIUTH COCTOSIHHSI OKPY’KaIOILEeH Cpebl; Hast Ha
JIMCKYCCUH Ha Hay4YHbBIX yYMEEeT HCIIOJIb30BaTh BUPYCOJOrMYECKHEe METOHbI AJsl | pabora 4 9K3aMeH
(Hay4YHO-TIPAKTHYECKHUX ) OLIEHKH COCTOSIHUSI PUPOJIHON CPEIbl; e 16-20

H




Cpefibl U BOCCTAHOBIICHUIO
OMOpecypcoB.

JUIS1 BUPYCOJIOTMYECKOM OLICHKHU COCTOSIHUS IPUPOIAHON
cpenpl;
BafeeT HaBBIKAMH pabOTBl Ha  COBPEMEHHOM
000py/ZIOBaHUM [UISl OLEHKH COCTOSHHSI HPUPOJHOM
cpenbl

UIIK- 3.1 Biageer 3HACT TOAXO/IbI BUPYCOJOTHYCCKON OIlCHKH cocTosiHus | JlabopaTtop | Bompockr
(byHIaMEHTaIbHBIMU NPUPOJTHOI Cpenbl; Has Ha
TIOHATHUSAMH U ymeeT OPHEHTHPOBATHCS B COBpPEMEHHBIX | paborta 5 9K3aMeH
TEOPETUIECKUMU METOJIUUYECKHX MOJX0JaxX, KOHUENIUsIX U HpodiieMax e 21-25
3HAHHUSAMH OMOJIOTHHU U (hU3MOIIOTHH, IUTONOTHH M OMOXUMHHU BUPYCOB,;
9KOJIOTHUH. BafieeT HaBBIKAMH OpraHM3aluu J1abopaTOPHOTO

WCCIIEJOBaHMUS,
UIIK-3.2 Bnaneer 3HaeT 3aKOHOMEpHOCTH TpaHchopmarmu 1oToKoB | Jlabopatop | Bompocsr
COBPEMEHHBIMHU regernaeckoil mHGopMamu ot PHKomoro mepmonma | Has Ha
MIPEACTABICHUSIMHA O 3apOXKICHUS KU3HHU JI0 COBPEMEHHOT'O 3Tarna, paborta 6 9K3aMEH
3aKOHOMEPHOCTAX yMeeT MIPUMEHATh MOJICKYJIIPHO-TEHETUIECKHIE METOBI e 26-30
Pa3BUTHS OPraHMIECKOTO JUTSL aHAJTN3a 9BOJTIOLUH T€HOB U TEHOMOB.
MHpa. BJIaZICET METOIaMH aHAIN3a KPUBBIX IUIABICHUS.
UIIK-3.3 Ymeer 3HaeT TPHUHLOUOBI KaTajormsanmmd o onucaHus | Jlaboparop | Bompocsr
UCTIONb30BATh 3HAHNE TEHETHIECKUX  XAapaKTEPUCTHK  CBOWCTB  JKMBBIX | Has Ha
3aKOHOMEPHOCTEH 00BEKTOB,; pabora 7 9K3aMEH
OMOJIOrMYECKUX MPOIIECCOB | YMEET CHCTEeMaTH3MPOBAaTh IEHETHYECKHE KapThl IS e 31-35
U SIBIICHUH, 1715 CO3/1aHUs OTUETOB;
IIOJITOTOBKH HayYHBIX BIaJCeT CHOCOOHOCTBIO HCIIOJIB30BaTh TEKCTOBBIC
IIPOEKTOB ¥ HayYHO- PEeNaKTOPHI AJISl ONEPUPOBAHUS T€HETHYECKHM KOIOM.
TEXHHYECKHX OTYETOB B
0011acTH OHOTEXHOJIOTHH,
CEIIBCKOTO XO3HCTBA U
OXpaHbI IPHPOJIBL
UIIK-4.1. Ymeer 3HaeT MPUHIIHITEI paOOTH OCHOBHBIX cucTeM u pyHKIui | JlabopaTop | Bompock
OpPTraHU30BBIBATH IIPOIECC y BHPYCOB: MOP(QOJIOTHIO, CTPOCHHE, METa0OJIN3M | Has Ha
MIPOBEJCHUS HCCIIEIOBAHIN 3apaXEHHBIX OMOJIOTHYECKUX 00BEKTOB; pabora 8 9K3aMEH
C y4acTHeM NPUBJICUYCHHBIX | YMeEET OPHEHTHPOBATHCS B COBPEMEHHBIX e 36-40
KOJIJIEKTHBOB METOAMYECKHUX TOAXO0JaX, KOHIENIUAX U HpobreMax
HCTIONHUTENEH. (bU3MOIIOTHH, IUTONOTHH U OMOXUMHHU BUPYCOB,;

BIaJeeT HaBBIKAMH OpraHM3alUH JabopaTOPHOTO

HCCIIeIOBaHUS
HIIK-4.2. Ymeer 3HaeT MIPUHIUIIBI OLIEHKH B3auMocBsi3u | Jlaboparop | Bompocsr
OIICHUBATh HAy4YHbIC (hU3MOJIOTHYECKOTO COCTOSIHUSI BUPYCOB C (pakTopamu | Has Ha
Pe3yAbTaThl OTAEIBHBIX OKPYIKaIOIIeH Cpebl, pabora 9 JK3aMeH
YYCHBIX H/WIH yMeeT KpPHUTHYSCKH aHAIM3UPOBATh MOJIYYCHHBIC B e 41-44
KOJUIEKTHBOB nporecce 1abopaToOpHON AEATEILHOCTH PE3YJIbTATHI;
UCTIOJTHUTEIICH. BJIafieeT HaBBIKAMH IPOBEPKH M OLIEHKH PE3yJIbTaTOB

7a0OpaTOPHOTO HCCIENOBaHUS B OOJNACTH OIIEHKH

B3aUMOCBSI3H COCTOSIHMSI BHPYCOB € (pakTopamu

BHEUIHEH cpeibl
UIIK-4.3. Obxanaer 3HaeT NPHWHIMIEI TOCTAHOBKU OJKcrepuMeHta g | Jlabopatop | Bompock
HaBBIKAMH IPOBEICHUS BHUPYCOJOTMYECKOH OIICHKM COCTOSHHS MPHUPOAHOM | Has Ha
MEPOTIPUATHIH IO OLIEHKE cpensl, pabota 9 JK3aMeH
COCTOSIHUS IPUPOIHOM yMeeT HCIOIb30BaTh MHUKPOOHOIOTHIECKHE METOMbI e 41-44

TunoBble KOHTPOJbHBbIC 3aJaHUSI MJIM HHbIE MaTepHaJbl, HeOOXOAMMBIC I OLECHKH
3HAHMH, YMEHHUI, HABBIKOB M (MJIM) ONBITA JAEATEJbHOCTH, XaPAKTEPHU3YIOUIUX ITAIbI
(popMHpOBAHHUSI KOMIIETCHIHI1 B polecce OCBOCHHUSI 00Pa30BaTeIbHON MPOrPaMMbl

IlepeyeHb BONPOCOB /1/Isl YCTHOI'O KOHTPOJISA 3HAHUM CTYAEHTOB:

Tema 1: OTkpbiTHEe M HcTOpHUS H3y4YyeHHss Oaxrepuodaros. Ponb Oaxkrepumodaros B
Pa3BUTHHU MOJIEKYJISIPHOM I'eHETHKH.




Bormpocs! 115t oAroToBKU:

Ucropust otkpeiTus 6akteprodaros. Padboter ®.Tyopra, @.a'Opens, A.I'panua. Uccnenopanus
H.®. I'amanen. @nykryanuonnsii Tect M.JlensOproka u C.JIlypus. Onbsiter [[.JlenepOepra u
O.Taryma.

Tema 2: PazHooOpa3ue u cuctreMaTuka 0akrepuogaros.
Bonpocs! 1t moAroTOBKH:

Mopdomoruueckas cuctematuka Oaktepuodaros. Illectp mopdonornueckux TUIOB (aros.
[TanoukoBuaHbIEC WK HUTeBHIHBIE paru. aru 6e3 orpocTka. Paru ¢ ananoramu oTpoctka. daru
C KOPOTKHUM OTpOCTKOM. daru ¢ JIMHHBIM OTPOCTKOM M HecOKpamaromumcs yexiaoM. daru,
UMEIOIIME TOJIOBKY U JUIMHHBIN OTPOCTOK, YE€XOJI KOTOPOTO MOXKET cokpamarbes. Kiaccsr 1-4 o
bantumopy, k koTopelM mpuHajexar Oaxkrtepuodaru. IIpumepst ¢aroB. CoBpemeHHas
cucremaruka ICTV: ypoBHM TakCOHOB OT peanma (JoMeHa) 1o OuHapHoro Buna. I[IpumepHoe
o0111ee KOJIMYeCTBO TAKCOHOB KaXKJI0TO YPOBHSI: peaiM (IOMeH), apcTBO, (uiia, KJIacc, MOpsAI0K,
CEeMEHCTBO, poA, BUJ. MeTareHOMHBIE HCCIEIOBAaHHMS KaKk METOJ H3YYeHHsS pa3zHOooOpasus
6akrepuogaros. @aromnonoOHble 3meMeHThl: GTA-wactunpsl, Oakrepuonusbsl, R-tena,
MeTaMop(h03-acCOMUPOBAHHBIN KOMITJIEKC, SHTOMOIIUAHEIE MTPO(ary.

Tema 3: Crpoenne u cBoiicTBa 0OakTtepuodaro. Moseky/asipHble MeXaHU3MbI
3((peKTUBHOCTH BO3/1eiiCTBUSI BAUPHMOHA HA KJIECTKY.

BOHpOCLI JJIA IIOATOTOBKM:

Ancopbuust ¢ara Kak KIH04eBOH MOMEHT (aroBoil MHpeKkuuu. Buuel ¢paroBeix penentopos y
IPaMIOJI0KHUTENbHBIX OakTepuil. Buibl ¢paroBsx perenTopoB y rpaMOTPHIIATENbHBIX OaKTepHil.
Anresunsl OaktepuodaroB. Monens nponukHoBeHust (arooii JIHK B knerky. darosbie
(bepMeHTbI 1 MEXaHMU3MbI MOAABICHUS HOPMAJIbHBIX MPOLIECCOB XO35MCKOM KiIeTKU. MexaHu3m
caMoCcOOpKH (ParoBbIX YACTHII.

Tema 4: MeToabl KyJbTHBHPOBAHUS M KOJIMYECTBEHHOT0 yueTa DaKkTepuogaros.
Bompocsr 1151 ToAroTOBKU:

KynbruBupoBanue Oakrepuogdaros, mnosydeHue u xpaHeHue (aronuzaroB. KomndyecTBeHHBIN
yuer BOE: tutpoBanne no Annpe I'pauna. Konmnuectsennsiii yuer bOE: tutpoBanue no Pene
Arnmenbmany.

Tema S: Huxisl pazsutus 0akrepuogaros. Jinzorenus.
Bompocs! 151 OArOTOBKHU:

4 Tuma >KU3HEHHBIX IMKIOB pa3BUTUSA (aroB: JIMTHYECKUH, JU3OTCHHBIN, XPOHMYECKHH,
NICEBAOIN30TeHHbIN. buonoruueckuii cmpicn nm3oreHusanuu s ¢aros. I[lpeumymiecTBa
COCTOSIHUSL Tpodara. [TpunstHe nu30oreHHOro pemeHus ¢arom. @DakToOpbl, YacToTa,
OuMoJoruyeckre MexaHU3Mbl Ha Mpumepe (aroBoil CHCTEMbl KBOPYM-CEHCHHIra MJis 3aIlycka
JU30TeHHOro pemieHust ¢arom SPB. Mexanuka BCTpauBaHUS HMHTErpallMid — OKCIU3UH
ymepeHHoro (ara Ha nmpumepe A. Caiitel attP u attB u cooTBeTcTBYIOIIME TTOCTEIOBATEIHFHOCTH
POP u BOB. Nnaykuus npodara: MeXxaHU3Mbl aKTUBALUH (IPUYHHBI).

Tema 6: MexaHu3MbI IPOTHBOCHCTBHSA GaraM co CTOPOHBI DaKTepHil.

Bormpocs! 1151 ToAroTOBKHU:



MexaHu3mMbl TPOTHUBONEHCTBUSL aare3uud (aroB €O CTOPOHBI OaKTEpUaJbHBIX KIIETOK.
[IpoTuBOACHiCTBHE BHYTPUKIETOUHOMY pasMHOXeHHUI0 ¢aros. 4 Bapuanta cucteM R-M. PGL u
BREX cucrempl kak MeXaHU3MBbI 3aIIUTHI OAKTEPHUA OT BHYTPUKIECTOYHOTO pa3MHOKECHHS (aros.
bakrepuanbHble OEIKU-apTOHABTHI KaK MEXAHMU3M 3aIIUTHI OT BHYTPUKJIETOYHOTO Pa3MHOKECHHUS
¢daroB. CRISPR-Cas kak MexaHW3M 3aiMThl OaKTEpHil OT BHYTPUKICTOYHOT'O PA3MHOKEHUS
¢aroB. Ananranus, Ouorenes, unrepdepenuus. [IporuBodarossie «aHTHOMOTUKU» OaKTEpUid.
Cucremsl aboptuBHO# nHbekimu (Abi-cucremsr). O0muil mpuHIKI paboThl Ha puMepe RexAB
i Lit wim PrrC v AbiD1 u ap.

Tema 7: 3nauenne 6akTepuodaros 1Jisi H3MEHYUBOCTH M IBOJIIOLMHU OaKTepHii.
Bomnpocs! 11 TOAr0TOBKU:

Cremuduueckas u Hecnenuduyeckas TpPaHCAYKLIUS Kak (DaKTOp H3MEHUMBOCTH OaKTEpHId.
JIuzoreHHas KoHBepcus Kak "cuMm6Omo3" daros u 6akrepuii. Hambosee pacnpocTpaHeHHBIE TEHBI
TM30TeHHON KoHBepcuH. KoHTponbs OakTepmanbHbIX momyisiwid ¢aramu. Monens "kill the
winner". [1aHKTOHHBII apaJoKC U MOAAEepKaHHE OMOPa3HOOOpas3usl.

Tema 8. MHcnogab3oBaHue IeJbHBIX 0OakTepuodaroB M HX 4YacTeil YeJIOBEKOM.
Mo.iekyJisipHble HHCTPYMEHTBI U TEXHOJIOTUH, CBA3aHHBbIE ¢ 0akTepuodaramm.

BOHpOCLI JJIA ITIOATOTOBKM:

MonekynsipHble HHCTPYMEHTHI YeTIOBEKa, CBsi3aHHbIE ¢ aramu. TexHonoruu paroBoro Jucries.
[IpuknagHOEe WCIONB30BAaHUE LEIBHBIX OakTepuodaroB: Qarm Kak cpencTBO OHOKOHTPOIIS
OakTepuanbHbIX nonynauuid. [Ipobnemsl u nepcrnekTuBbl GaroBoil Tepanum.

Kpurtepun onenkn:

Onenka «oTau4HO». OTBETHl Ha IIOCTAaBJIECHHBIE BOMNPOCHl M3JIArarOTCsl JIOTHYHO,
[OCJIEI0BATEIbHO M HE TpeOYIOT JIOTOJIHUTENbHBIX TNoscHeHUH. [lomHO packpbIBaroTCs
IMPUYMHHO-CJIE/ICTBEHHBIE CBSI3U MEXAY SIBICHUSMU U COOBITHSMH. JlenaroTcsi 000CHOBaHHBIE
BbIBOIbI. COOJTIOJAI0TCSL HOPMBI JINTEPATYPHOH pedn

Onenka «xopomo». OTBeThl Ha MOCTaBJIEHHBIE BOIIPOCHI U3JIaral0TCs CHCTEMATU3HPOBAHO
U T0CIIeN0BaTeNIbHO. MaTepuan u3iaraercs yBEpEeHHO. PacKphITBl NPUYMHHO-CIIEACTBEHHbIE
CBSI3M MEX[Y SIBICHUSMU U COOBITHSAMH. J|[eMOHCTpUpPYETCsl YMEHUE aHAIU3UpPOBaTh MaTepua,
OJIHAaKO Ha BCE BBIBOJIbI HOCAT apryMEHTHPOBAHHBIN U ToKa3aTenbHbIN XapakTep. CobonatoTes
HOPMBI JIUTEPATYPHOU peUH.

OneHka «yZOBIETBOPUTENIBHO». JIOMyCKAlOTCA HapyLIEHHs B IOCIENOBATEIbHOCTU
n3JI0kKeHUs. HermomHo pacKpbIBalOTCS NMPUYMHHO-CIIEICTBEHHBIE CBSI3W MEXY SIBICHHUSIMH U
COOBITUSAMH. J[eMOHCTPUPYIOTCS TOBEPXHOCTHBIE 3HAHHMS BONPOCA, C TPYIOM PpEIIAIOTCS
KOHKpETHbIE 3a1auu. VMerTcs 3aTpylHEHHs C BbIBOAAMH. JlONMyCKarOTCs HapyLIEHHs HOPM
JUTEPATYpHOU peun.

O1eHKa «HEeyI0BJIETBOPUTENBHO». MaTepuall u3araeTcs Herocie10BaTeIbHO, COMBUNBO,
HE [IPEJICTaBIISIET ONPEAEIEHHON CUCTEMBI 3HAHUH N0 tucuuIuiiHe. He packpbiBatoTCs MPUYMHHO-
CIIEICTBEHHBIE CBSI3M MEXAy SIBICHUAMU U coObiTusiMu. He mpoBoautcs ananus. BbuiBonbl
OTCYTCTBYIOT. OTBETHl Ha JONOJHUTENIBHBIE BOIPOCHI OTCYTCTBYIOT. VIMeroTcs 3ameTHbIE
HapyILIECHHs] HOPM JINTEPAaTypHOU PEYH.

Kpurtepun onenku pedepara:

Or1eHKa «3a4TeHO» CTaBHUTCSI, €CJIi 0003HaYeHa MpolIeMa 1 000CHOBaHA €€ aKTyaJIbHOCTD,
CAeNaH KpaTKWW aHamu3 pa3IUYHBIX TOYEK 3PEHUs Ha paccMaTpuBaeMylo MpoOieMy, Tema
packphITa, BBIIEpKaH O0BEM, COOJIOJCHBI TPEOOBaHUS K BHEIIHEMY O(OPMIICHHUIO, JTaHbBI
MMpaBUJIbHBIC OTBCTHI HA JOMOJHUTCIIBHBIC BOIIPOCHL.



OrneHka «He 3a4TeHO» CTaBUTCS, €M TeMa pedepaTa He pacKpbITa WIH UMEIOTCS CYIIECTBEHHbBIE
OTCTYIUICHHUS OT TpeOOBaHUi K pedepupoBanmio. B yacTHOCTH, TeMa OCBEIICHA JIUIIb YaCTUYHO;
JIOTIYIICHBI (paKTUUECKHE OIUOKU B COJepKaHUH pedepara I IPU OTBETE Ha JIOTIOJIHUTEIbHBIE
BOIIPOCHI; BO BPEM$ 3alLlUThl OTCYTCTBYET BBIBOI.

3ayeTHO-IK3aMeHANIMOHHbIE MaTepHAJIbl VI TNPOMEKYTOYHON  aTTecTaluu
(3K3amMeH/3a4eT)

[lepeuens BOMPOCOB ISl MPOMEKYTOUHON aTTeCTAllMU (9K3aMEHa):
Hcropus otkpeiTus 6akrepuodaros. Padoter @.Tyopra, ®.n1'Opens, A.I'panuna.
Uccnenosanus H.®. 'amaien.

Onykryannonssiit Tect M. [lensOproka u C.JIypus.
Omnpritel [.JIenepOepra u 3.Taryma.

S N

Mopdooruueckas cuctemMaTuka 6akreprodaroB. 6 MOpQOJIOTHUESCKUX THUIIOB (paros.
HanquOBI/II{HHe i HuTeBUaHbIe (haru. Paru 6e3 orpocTka. Daru ¢ aHAIOTaMU OTPOCTKA.
daru ¢ KOpOTKUM OTPOCTKOM. Daru ¢ JJIMHHBIM OTPOCTKOM M HECOKPAIIAIOIIUMCS YEXJIOM.
®daru, UMEIONIKE TOJIOBKY M JUTHHHBIN OTPOCTOK, Y€XO0JI KOTOPOTO MOXKET COKPAIIaThCS.

6. Knaccer 1-4 mo bantumopy, kK KOTOpeIM NpuHAIIeKAT 6akTepruodaru. [Ipumeps daros.

7. CoBpemenHnas cuctemaruka ICTV: ypoBHU TakCOHOB OT peanma (oMeHa) 10 OMHApPHOIO
Bua. [IpumepHOe o0miee KOIMYeCTBO TAKCOHOB KayKI0TO YPOBHS: peaiM (JIOMEeH), IIapCTBO,
¢una, K1acc, HOPsIOK, CEMEHCTBO, PO, BUIL.

8. MerareHOMHbBIE UCCTIEAOBAHUS KaK METOJI U3yUeHHUs pa3HooOpasus 6akTeprodaros.

9. daronogobHbIe anemMenThl: GTA-gactuibl, 6akTepronuHbl, R-tena, Metamopho3-
ACCOLIMMPOBAHHBIA KOMILIEKC, SHTOMOLIUIHbBIE TPO(dary.

10.  Ancopbuus ¢ara Kak KJIr04eBOil MOMEHT (aroBoi HHPEKIHH.

11.  Bwuasl GparoBbIX peenToOpoOB Y I'PaMIIOIOKUTENIBHBIX OaKTepUil.

12.  Bwuasl GparoBbIx peLenTopoB y IpaMOTpULIATEIbHBIX OAKTEPHIA.

13. Anres3uns! OakTepuodaros.

14. Mopens nponukHoBeHus ¢arosoii JIHK B knetky.

15.  ®daroBble (hepMEHTHI 1 MEXAHU3MBI 110/1aBJICHNUS HOPMAJIbHBIX MTPOLIECCOB XO3SHCKON
KJICTKH.

16.  MexaHu3m caMOCOOPKH (ParoBBIX YACTHII.

17.  KynpTuBUpOBaHuE OakTepHuOQaros, MOIyUEHHE U XpaHEHUE (aroyn3aTos.

18.  KommuectBennslit yuer BOE: tTutpoBanne no Annpe I'panna.

19. KonnuectBennslii yuer BOE: TutpoBanue no Pene Annensmany.

20. 4 Tumna ’KU3HEHHBIX IIUKIJIOB Pa3BUTHS (aroB: JUTUYECKUH, TU30T€HHBIN, XpPOHUUECKUH,
IICEBOIN30T €HHBIN.

21.  buonormueckuil cMbIch Tu3oreHu3anuu i ¢aros. [IpenmyiecTsa coctostHus podara.
22.  IlpunsTtHe nu30reHHOro pemenus parom. @akTopsl, 4acToTa, OUOJIOTHYECKHE

MeXaHU3MBI Ha puMepe (paroBoil CHCTEMbI KBOPYM-CEHCHHTA JIJIS 3aITyCKa JIN30T€HHOTO
peuenus darom SPp.

23.  MexaHuKa BCTpauBaHUS UHTETPALIUU — SKCIIM3UH yMEPEHHOTO (para Ha mpuMepe A.
Caiiter attP u attB u cootBercTByIOMIME MTOCenoBaTensHOCTH POP 1 BOB.

24.  Wunyxuwms npodara: MexaHU3Mbl aKTHBAIIUU (TIPUYHHBI).

25.  MexaHU3MBbI IPOTHBOJACUCTBUS aAre3uu (aroB CO CTOPOHBI OAKTEPHATBHBIX KJIETOK.

26.  IIpoTuBOACHCTBHE BHYTPUKICTOUYHOMY Pa3MHOKEHHUIO ¢aros. 4 BapuanTa cucteM R-M.



217. PGL u BREX cucteMbl Kak MEXaHU3MBI 3aIIUThI 0aKTepUid OT BHYTPUKICTOYHOTO
pa3sMHOXKEHUs (Paros.

28.  bakrepuanbHble OEIKU-apTrOHABTHI KAK MEXaHU3M 3aIIUTHI OT BHYTPUKIETOYHOTO
pa3MHOKEHUs (aros.

29. CRISPR-Cas kak MexaHHU3M 3alUThl 0AKTEPHU OT BHYTPUKJICTOUYHOTO PA3MHOKCHUS
¢daroB. Ananranus, OMoreHes, UHTEPPEPeHITHs.

30.  IIporuBodaroBbie «aHTUOMOTUKM» OAKTEPUHA.

31. Cuctembl aboptuBHO# nHpekimu (Abi-cucremsr). OOIHIA TPUHIKIT PabOThI HA IPUMEPE
RexAB wu Lit wiu PrrC wim AbiD1 u ap.

32. Cnenuduyeckas u HecrieupUIecKas TPAaHCAYKIUSA KaK (aKTOp U3MEHUYNBOCTH
OaxkTepuil.

33.  JIuzoreHHas KOHBepCHs Kak "cMMOMO03" (aroB u 6aKTepHii.

34.  Hawubonee pacrpocTpaHCHHBIE TeHbI TU30T'€HHON KOHBEPCHUH.

35.  Koutponab 6akrepuanbHbix nomyssinuii paramu. Moaens "Kill the winner”.

36.  ILmaHKTOHHBINA MapaIOKC U MOAAEeP)KaHUe OMOPa3HOOOpa3Hs.

37.  MonexynspHble HHCTPYMEHTHI YeIOBEKa, CBSI3aHHBIE C (haramu.

38.  IlpuxiagHOE MCIONB30BaHUE IETBHBIX OaKTepruodaros.

39. ®aru Kak cpeicTBO OOHAPYKEHUSI TATOr€HOB (MHIUKATOPHBIE U CAHUTAPHO-
NOKa3aTesIbHbIC OPraHU3MBbI).

40. OO6napy>xeHue NaToreHoB METOJIOM peakliuy HapacTaHusi Tutpa ¢para PHTO

41. @darounnentudukanus 6akrepuii no meroxy Orro. darotunupoBanue GakTepuit Mo
metony @umepa. @aronnenrudukanus 6akrepuii mo meroxy dropra.

42. Texnonoruu (aroBoro gucruies.

43.  TlpukiagHOE UCIOIB30BAaHUE IEIBHBIX OaKTeprnodaros: (haru Kak CpeICTBO

OMOKOHTPOJISI OaKTEPUAIBHBIX MOMYJISILUHI.
44,  TIpobnemsl U MepCreKTUBBI (HaroBOH TepamuH.

KpuTtepun oneHuBanus pe3yibTaToB 00y4eHHUS

Onenka «omuyHO». OTBeTBl Ha IIOCTaBJICHHBIE BOIPOCHI  M3JIAralOTCsl  JIOTHYHO,
MOCJIEZ0BAaTENbHO U HE TpeOyIOT JOMOJHUTEIbHBIX TNoscHeHud. IlomHO packpeiBaroTCs
NPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXIY SBJICHUSAMH U COOBITHAMHM. JlenaroTcss 000CHOBAaHHBIE
BbIBOJIbI. CO0III0/1at0TCS. HOPMBI JINTEPATYPHOI peunt

Onenka «xopouio». OTBETHl Ha MOCTaBJIECHHBIE BOIPOCHI M3JIaralOTCsl CUCTEMATHU3UPOBAHO U
nocieaoBaTelbHO. Matepuan usnaraercs yBepeHHO. PackpbIThl IPUUUHHO-CIIEICTBEHHBIE CBSI3U
MEXY SBICHUSAMHU U COOBITUSAMU. JleMOHCTpHpYETCS YMEHHE aHATU3UPOBATh MaTepuall, OJHAKO
Ha BCE BBIBOJII HOCAT apryMEHTHUPOBAHHBIN U JJOKa3aTeNbHbII XapakTep. Co0r01a0Tcss HOPMbI
JUTEPAaTYpHOU peun.

OrneHka «ylI0BJIETBOPUTEIBHOY. JIOMyCKatOTCsl HAPYILIEHHS B MOCIIEI0BATEIBHOCTH M3JI0KEHMSL.
HenonHo packpbIBatoTCs MPUYMHHO-CIIEJCTBEHHBIE CBS3M MEXIY SBICHUSMH U COOBITHUSMHU.
JleMOHCTpHUPYIOTCSl TOBEPXHOCTHBIE 3HAHUS BOIIPOCA, C TPYJOM PEIIaloTCs KOHKPETHBIE 3a/1a4H.
Nmerotcs 3aTpyJHEHUS C BBIBOAAMHU. J[OIyCcKalOTCsl HapyLIEHNs HOPM JIUTEpaTypHOU peyn.
OneHka «HEYJOBIETBOPUTENBbHO». Marepuan u3araercsi HEelmocjeoBaTelIbHO, COMBUMBO, HE
IIPEJICTABIISIET ONPEAEIEHHON CUCTEMBI 3HaHUM 1o aucuuinHe. He packpbiBatoTcs NpUYMHHO-
CIIEICTBEHHBIE CBSI3U MEXIY SBICHUSIMH U coObitusimu. He mpoBoautcs anamu3. BwiBojibl
OoTCYTCTBYIOT. OTBETHI Ha [JONOJHMUTEIBHBIE BOIPOCHl OTCYTCTBYIOT. MMmeroTcss 3ameTHbIE
HapyILEHHUs] HOPM JINTEpaTypHOI peun.

OneHouHble cpeAcTBa Ui MHBAIWIOB U JIMI[ C OIPAaHUYEHHBIMH BO3MO>KHOCTSIMHU 3/10pPOBbS
BBIOMPAIOTCS C yUE€TOM MX UHAUBUAYAIBHBIX MCUXO(U3NIECKUX OCOOCHHOCTEH.



— MpH HEOOXOJAWMOCTH WHBAIMIAM W JIUIIAM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBS
MIPEIOCTABIISICTCS OMOIHUTEIBHOE BPEeMsI [Tl IOATOTOBKHM OTBETA HA SK3aMEHE,

— NpPH TPOBEICHUH TPOLEAYPHl OICHUBAHUS PE3yJbTATOB OOyUEHHS WHBAIWAOB H JIUI C
OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI TIPEyCMaTPUBACTCS UCIIOJIE30BAHNE TEXHUICCKUX
Cpe/CTB, HEOOXOIUMBIX UM B CBSI3U C X WHAUBUIYAITBHBIMH OCOOCHHOCTSIMH,

— MpU HEOOXOAUMOCTH AJI OOYYaIOUIMXCS C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS H
WHBAJIUIOB MTPOIIeIypa OLICHUBAHHUSI PE3yJILTATOB 00YUESHHSI 110 JUCIUTUIMHE MOXKET MTPOBOJIUTHCS
B HECKOJIBKO JTAIOB.

[Iporienypa oleHWBaHUS pPE3YJIbTaTOB OOYYCHHS WHBAJIUAOB W JIUI[ C OTrPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 3JIOPOBbSl TI0 JHUCHUIUIMHE (MOAYJIO) MpEeIyCMAaTPUBAET MPEAOCTABICHUE
uHpopManuu B (QOpMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX 3J0POBbS U BOCHPHUSATHUS
uHpOpMaLUu:

JJist U1 ¢ HApyIICHUSIMH 3PCHHS:

— B TIe4aTHOU (popme yBeTMUEeHHBIM MIpU(TOM,

— B popMe DIIEKTPOHHOTO JIOKYMEHTA.

Jlyist TaI ¢ HapyIICHUSIMH CITyXa:

— B [IeYaTHOM (opme,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

J1Jist U1 ¢ HApyIICHUSIMH OTIOPHO-JIBUTATEIIBHOTO amapara:

— B miedaTHou popme,

— B popMe DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBI TIepeueHb MOXKET OBITh KOHKPETU3HPOBAaH B 3aBHCHMOCTH OT KOHTHHICHTA
00y4aromuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB H TEXHOJIOTHI
5.1. YueOHasi auteparypa

1. Hetpycos, A. I. MuxkpoOuosnorus: Teopust ¥ NMpakTUKa . y4eOHuK 1uis By3oB / A. .
Hetpycos, U. b. KoroBa. — Mocksa : UznatensctBo FOpaiit, 2025. — 676 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-20341-7. — Tekcr : anextponnsiii // OOpa3oBareibHas

mnargpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/557981 (mata oOpamieHus:
16.04.2025).
2. Ewmies, B. T. Mukpo6uosorust : yueOHuk mist By3os / B. T. Emues, E. H. Mumnryctun. —

8-e u3., ucnp. u gon. — Mocksa : M3natensctBo FOpaiit, 2021. — 428 ¢. — (Bricuiee
obpasoBanue). — ISBN 978-5-534-06081-2. — Tekcrt : anektpoHHblit // Ob6pa3oBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/468659 (nata obpaieHus:
16.04.2025).

JInst OCBOCHUS TUCIMIUIMHBI MHBATUIAMH U JIUIIAMHU C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3J10pOBbsI UMEIOTCS U3/1aHUS B 3JIEKTPOHHOM BHUJIE B AJIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
"Jlanp" u "FOpait"”.

5.2. llepuoguyeckas Jureparypa

HasBanue n3nanus Ilepuoanunoct Mecto 3a Kakue TOAbl XpPaHUTCS
b BEIXO[a (B XpaHEHUs
rox)
Buonorus.PedeparuBusrii 12 PK 1970-2020 Nel-2
)kypHa. BUHUTI
Bruooprannyeckast XUMHUs 6 g3 1975-2008, 2009 Ne 1-3, 5-6, 2010 -
2018 (1 mosyr.)
buoxumus 12 q3 1944-45, 1947 — 2018 (1mouyr.)
I'enernka 12 g3 1965- 2016, 2017 Ne 1-6




KypHan MukpoOHoIOrHy, 6 g3 2010-2018 Ne 1-3,2019 Ne 1-3, Ne 5-6,

SMUAEMHUOJOTUH U 2020-

UMMYHOOHOJIOTHU

Kypnan obmieit 6monornu 6 g3 2009-2017 Ne 1-3, 2018 (1 momyr.)
Uzsectust BY30B Ceepo- 4 g3 2010- 2012, 2013Ne 1-2, 4-6, 2014-

Kasxkazckoro peruona. Cepusi:
EcTtecTBeHHbBIE HAYKH

W3Bectust PAH (7m0 1993 1. 6 g3 2009-2018 (1 mouryr.)
Uzsectust AH CCCP). Cepus:

Buonoruueckas

Hcnonp3oBaHue u 0XpaHa 12 g3 2008-2017 Ne 1-2

NIPUPOAHBIX pecypcoB B Poccun

YacTHast BUPYCOJIOTHS 6 q3 2009-2018 Ne1-3

MonekyisipHasi Onoaorus 6 q3 2008- 2016, 2017 Ne 1-3
[puknannas Onoxumus n YactHast | § g3 2008- 2013, 2014 Ne 1-5, 2015- 2016,
BHPYCOJIOTHS 2017 Ne 1-3

Ycnexu COBpeMEHHO# OHOIOrun 6 g3 2008-2017

DKotorus 6 g3 2009-2018(1 momyr.)

DKOJIOTHS U KU3Hb 12 g3 2003-2012

DKOIIOTHS U IPOMBIIIJICHHOCTD 12 g3 2008-2017

Poccun

1. Ba3sl manueix kommnanuu "MBUC" https://eivis.ru/

2. DnexrponHnas 6ubimmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UnuTepHeT-pecypchbl, B TOM YHCJIe COBpeMeHHbIe NPo(ecCHOHATIbHbIE 0a3bl TaHHBIX U
HHGOpPMalMOHHBbIE CIIPABOYHbIE CHCTEMBbI

Inekmponno-ouonuomeunste cucmemut (35C):

1. O6pasoBarenshas miarhopma "FOPAUT" https://urait.ru/

2. OBC "YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH" http://www.biblioclub.ru/

3. OBC "BOOK.ru" https://www.book.ru

4. OBC "ZNANIUM" https://znanium.ru/

5. OBC "JIAHbB" https://e.lanbook.com

Ilpogheccuonanvnvie 6azvt Oannvlx

1. BupryaneHblii  umTasnibHbll  3an  Poccuiickoil rocymapctBeHHoi Oubmmotexku (PI'B)
https://1diss.rsl.ru/

2. HanmonainpHas 35ieKTpoHHast oubimoreka https://rusneb.ru/

3. Hayunast anextponnas 6uonmnoreka eLIBRARY.RU (H3B) http://www.elibrary.ru/

4. ITonmHOTEKCTOBAsE KOJUIEKUUs KypHainoB Ha muatdpopme PIIHU (DnexktpoHHble Bepcuu
Hay4uHbIX xKypHanoB PAH) https://journals.rcsi.science/

5. [pesunenrckas 6ubmmoreka um. b.H. Expumua https://www.prlib.ru/

6. YHuBepcurerckas nH(pOpMaIMOHHASL cucreMa POCCHA (YUC Poccus)
http://uisrussia.msu.ru

7. Kypnans! uznarenscrea Wiley https://onlinelibrary.wiley.com/

8. [lonnotekcroBast koyekius KHUr eBook Collections u3marensctBa SAGE Publications
https://sk.sagepub.com/books/discipline

9. [MonHoTekcToBast kosutekuuss kHUT EBSCO eBook (rmy6mna apxwmBa: 2011-2023 r1r.)
https://books.kubsu.ru/

10. Pecypcst Springer Nature https://link.springer.com/, https://www.nature.com/

11. Questel. baza manusix Orbit Premium edition https://www.orbit.com

12. China National Knowledge Infrastructure. BJI  Academic Reference
https://ar.oversea.cnki.net/

13. TToTHOTEKCTOBBIE apXWBBI BEAYIIMX 3aMaJHBIX HAyYHBIX JKypHajioB Ha Poccuiickoit
iatdopme HaydHbIX KypHatoB HOUKOH http://archive.neicon.ru
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Hugpopmayuonnsie cnpagounvie cucmemol

1. KoucynbTant [Lntoc - cripaBouHasi mpaBoBasi cUcTeMa (JOCTYII 10 JIOKAIBHOM CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcot c60000H020 0ocmyna

1. KubepJlenunka http://cyberleninka.ruf/;

2. AmepukaHckas mareHTHas 0a3a gaHHbIx _Nttp://www.uspto.gov/patft/

3. Jlekropuym TB - Bugeosnekiuu Beayiux JektopoB Poccun http://www.lektorium.tv/

4. Freedom Collection — monHOTEKCTOBasI KOJUICKIMS 3JIEKTPOHHBIX KYPHAJIOB HM31aTeIbCTBA
Elsevier https://www.sciencedirect.com/

5. MuHuUCTEPCTBO  HaykKH H  BbIciiero  oOpaszoBanmsi  Poccmiickoit ~ denepanuu
https://www.minobrnauki.gov.ru/;

6. denepanbusblii nopran "Poccuiickoe oOpazoBanue” http://www.edu.ru/;

7. ITpoekT "'ocymapcTBEHHOTO HHCTUTYTA pyccKoro si3bika uMenn A.C. [lymkuna
"O6pazoBanue Ha pycckom" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMaIroHHblii opran "Pycckuii s3pik" http://gramota.ru/;

9. CnoBapwu u sunmkIioneauu http://dic.academic.ru/;

10. O6pazoBarenbHbIi mopran "Yueba" http://www.ucheba.com/;

11. HarmonaneHelid  1eHTp OWoTexHojormueckoi wHpopmanuu. ['eHermueckuit  OaHK
https://www.ncbi.nlm.nih.gov/genbank/

12. MexayHapoaHbIi KOMUTET 10 TaKCOHOMUU BUpycoB https://ictv.global/

Cobcmeennbie 31eKmponnble 00pazosamenvhvle u uHpopmayuonnsle pecypcol Kyol'y

1. DnexTpoHHbIi KaTajor Hayunoit oubauorexku Kyol'Y http://megapro.kubsu.ru/MegaPro/Web
2. DNEeKTpOHHAs OoubmoTeka TPYAOB YYEHBIX KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OTkpbITast cpesa MOAYJILHOTO quHaMudeckoro ooydenus Kyol'yY https://openedu.kubsu.ru/
4. ba3za y4eOHbIX IUIaHOB, y4€OHO-METOJUYECKUX KOMILUIEKCOB, MyOJUKalUi U KOH(pEepeHIUnH
http://infoneeds.kubsu.ru/

5. DnekrponHsIii apxuB gokymeHToB KyoI'Y_http://docspace.kubsu.ru/

6. MeToanueckue ykazaHus JJ1s1 00y4alOMIUXCS M0 OCBOCHUIO TMCHMILINHBI (MOXYJIs1)

OO0mme pekoMeHIALMH M0 CAMOCTOSATEIBLHOM padoTe 00yUaOMIUXCA

CamocrosarenbHass paboTa CTYAEHTOB OCYIIECTBISETCS C Lelblo  yriyOneHus,
paclIMpeHusi, CHUCTEMAaTH3allMd M 3aKPEIJICHUs IOJYyYEHHBIX TEOPETHUECKUX 3HaHU,
(bopMHpOBaHUs YMEHUI HMCIIOJIB30BaTh JTOKYMEHTALMIO U CHELMAIbHYIO JINTepaTypy, pa3BUTHUS
MO3HABATEJIbHBIX CIIOCOOHOCTEH M aKTUBHOCTH, a TaKXKe (OPMHUPOBAHUS CAMOCTOSITEIILHOTO
MBIIIIEHHS], CIOCOOHOCTEH K CaMOpa3BUTHIO, CaMOCOBEPIIEHCTBOBAHUIO M CaMOpEaTH3aliH,
pa3BUTHS HCCIeNOBaTeNbCKUX yMeHHH. Ilepea BBIMONHEHHEM CaMOCTOATEIBHOW pPabOThI
HE00X0IMMO YETKO MOHUMATh IIeTH U 3a7aydl paboThl, CPOKU BBIIIOJIHEHHS, OPUEHTUPOBOYHBIN
00BeM, OCHOBHBIE TpeOOBaHMSI K pe3yiIbTaTaM padOoThl, KpUTEPUU OILIEHKU. Bo BpeMsi BbITIOJIHEHUS
CaMOCTOSITENIbHON PabOTHI MPEIO01aBaTeNb MOXKET.

Mertoauyeckue peKOMeHAAllMH MO OCBOEHUIO JIEKIMOHHOIO0 MaTepuaJa,
NOATOTOBKE K JIEKIHMAM

PaGora Ha nexkuuu sBISIETCS OYEHb BaXXHBIM BHJIOM CTYJIEHYECKOU JesTeIbHOCTH
JUIS U3yYEHHs! TUCIMITIIMHBIL, T.K. Ha JIEKIIUU MPOUCXOUT HE TOJIBKO COOOIIEHHE HOBBIX 3HAHUM,
HO M CUCTeMaTu3anus U o0oOlIeHe HAKOIUIEHHBIX 3HaHUM, (QopMHpOBaHHME HAa HX OCHOBE
UIECHHBIX B3TJIS710B, yOeX/IeHul, MHpOBO33pEHMs, pa3BUTHE IIO3HABATENBHBIX U
npodeccuoHaNbHbIX HHTEpecoB. JIeKTOp OpHEHTHPYET CTYIEHTOB B Yy4eOHOM MaTepuae.
Kparkue 3amucu siekiuii (KOHCIIEKTUPOBAHUE) IIOMOTAET YCBOUTH MaTepHUall.
Hanucanue KoHCIIeKTa JEKIUIl: KpaTKO,  CXEMaTHUYHO,  IOCJENOBaTENbHO  (PUKCUPOBATH
OCHOBHBIC TIOJIOKECHMS, BBIBOJBL, (POPMYJIMPOBKH, OOOOIICHMS; TOMEYATh Ba)KHBIE MBICIIH,
BBIICTISITh  KIIIOUEBbIE CJIOBa, TepMUHBL. KOHCHEKT jyuiie moApasleisTh Ha IyHKTHI,
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naparpadsl, coOmogas KpacHylo cTpoky. [IpuHIunuanpHble  MecTa,  ONpeeNieHus,
GopMyIIBI  CIIEyeT COMPOBOXKIATH 3aMEUAHUSMU: «BAXKHO», «OCO00 BAXKHO», «XOPOIIO
3alIOMHUTHY» M T.I. WM MOJYEPKUBATh KpacHoil pyukoil. LlenecooOpasHo paspaborarh
COOCTBEHHYIO CHMBOJIMKY, COKPAIICHHs CJIOB, YTO MO3BOJUT CKOHIIEHTPUPOBATH BHUMAHUE Ha
BaXHBIX cBeleHusx. [IpociaymmBaHue W 3amuch JEKLUUA MOXHO IMPOU3BOJIUTH MPU MOMOIIU
COBPEMEHHBIX yCTpoucTB (auKTO()OH, HOYTOYK, HeTOYK u T.m.). Paboras HaJg KOHCIIEKTOM
JICKIIMH, BCEr/a CJeIyeT HCIOJIb30BaTh HE TOJIBKO YU4eOHHK, HO U Ty JHTEpaTypy, KOTOPYIO
JOTIOTHATENIFHO ~ PEKOMEHJOBal  JIGKTOp, B TOM  YHWCJIE TMEPUOJUYCCKUE  H3JIaHUS
COOTBETCTBYIOIIEH HampaBieHHOCTH. [lo pe3ynpTaTam paboThl €  KOHCHEKTOM  JIEKLIUHU
cienyer  0003HAYUTH  BOMPOCH],  TEPMUHBI, MAaTepUa, KOTOPBIA BBI3BIBAECT TPYIHOCTH,
MOMETUTH U MONBITaThCS HAMTH OTBET B peKOMEHayeMoll nurteparype. Eciu camocTosTenbHO
HE yaaercs pa3oOparhbcsi B MaTepuaine, HeoOxoaumo chopMmynupoBaTh BOMPOC M 3a/1aTh
MpernoaaBaTeNli0o Ha KOHCYJIbTAllMM, Ha MPAKTUYECKOM 3aHSATHUU, Ha OOIIEHHH B KOHTAKTHBIE
yacel. JICKIIMOHHBIA MaTepuan sBISETCS 0a30BBIM, C KOTOPOIO HEOOXOJAMMO Hadvarh
OCBOEHHE COOTBETCTBYIOIIETO pa3jielia Ui TEMBI.

[Tnan MOATOTOBKY K JICKIIHH:
* O03HAKOMHTHCS C TEMOM JIEKIIUU
* 03HAKOMHTHCS C MPEITI0KEHHBIMHA BOITPOCAMHU
* U3YYUTh COOTBETCTBYIOIIMI MaTepua
* 03HAKOMHTHCS C JUTEPATYPOU O TeMe

MeTtoauyeckue peKOMeHAAINH 110 MOAT0TOBKE K JIa00paTOPHbIM padoTam:

B nporecce moaroToBku K 1abopaTopHO paboTe HEOOXOAMMO 03HAKOMHUTKCS ¢ pabodeii
IpOrpaMMOil AMCHMIUIMHBI, TEMaMU W IUIaHAMU J1a0OpaTOPHBIX 3aHATUH, yHeusisi ocodoe
BHUMaHUE IEJSIM W 3a7adaM, CTPYKType W COJCPKAaHUIO JUCHUIUIMHBI, TPOBECTH AaHAIU3
OCHOBHOI yueOHOW JIUTEpaTyphl, ocae 4ero paboTaTh ¢ PEKOMEHJAOBAHHOM JOMOIHUTEIbHON
nutepatypoid. [Ipu yCTHOM BBICTYIICHUH 110 KOHTPOJILHBIM BOIIPOCaM JIA0OPATOPHOTO 3aHATHUS
HY>KHO M3J1araTh (He YUTaTh) MaTepHall BHICTYIUIEHUsACBOOO HO. HeoOX0oanMO KOHIIEHTpHUPOBATh
CBOC BHMMAaHHE Ha TOM, YTO BBICTYIUICHHE OOpAIICHO K ayJIUTOPWHU, a HE K MPETOoJaBaTeIo,
T.K. 9TO 3HAYUMBIHA acmeKT MpodeCcCHOHATBHBIX KoMIeTeHIil. [lo okoHyanuu nabopaTopHOTO
3aHATHSI CJIEIYyEeT TIOBTOPHTH BBIBOJBI, CKOHCTPYHPOBAHHBIE B XOJE€ YCTHOTO OIpOCa,
MPOCJEIUB JOTUKY MX MOCTPOCHUS, OTMETUB IMOJIOKEHHUSI, JIeKaI[ie B UX OCHOBe. J[s aTOro B
TEYCHHE ONpoca JPYIHX YyYalluXcs CleayeT JellaTh TOMETKH. boiiee Toro, B ciydae
HETOYHOCTEH W (WUJIM) HEMOHMMAHMS KaKOro-IMOO BOMpOCa MPOMIEHHOT0 MarepHala CleayeT
00paTHThCST K TIPEMOJABATEIIO JUISl TOJyYEeHUsT HEOOXOJMMON KOHCYJIBTAIlUU U Pa3bICHEHUS
BO3HUKIIIEH CUTYaIUH.

CxeMa MoAroTOBKH K J1a0OpaTOpHBIM paboTam:
03HAKOMHTHCS C TEMOM, LIETBIO U 3aJa4aMH paOOTHI;
PaccMOTpPETh MPEI0KEHHBIE BOITPOCHI,
U3YYHTH JICKITMOHHBIN MaTeprall, OCHOBHYIO M JIOTIOJTHUTEILHYIO JIUTEPATYPY;
03HAKOMUTHCS C TAOOPATOPHBIMU 3aJaHUSMH M XOJIOM UX BBIIOJTHEHUS,
O3HAKOMUTECS C 000PY0BaHUEM 3aHATHS;
BBITIOJTHUTH 331aHUS B COOTBETCTBUU C XOJIOM padOTHI;
MUCHEMEHHO 0()OPMUTH BBITIOJIHEHHYIO paboTy;
MOJIBECTH UTOT U CJIeNaTh CTPYKTYPUPOBAHHBIE BHIBO/IBI.
MeToanuyeckne peKOMEH/IAIUM 10 MOATOTOBKeE NMPe3eHTAlMI:
*  3HAKOMHTHCS C TEMOM, IENBIO U 3a/1a4aMHu
*  COCTaBHTH IUIAH MPE3CHTAI[UU COTJIACHO OCBOCHHOMY TEOPETHICCKOMY MaTepHaTy
*  MPOW3BECTH MOUCK B JIEKIIMOHHOM MaTepuase, OCHOBHON U JOMOIHUTEIBLHOM TUTEpaType
dakTHyecKoro Marepuasa o Teme
*  IPOU3BECTH MOMCK WILTIOCTPATUBHOIO MaTepuasa B CETH "MHTEpHET"
*  COCTaBHUTb MPE3ECHTAIUIO IIPU MMOMOILIH crienuain3upoBanHoro 110
*  COCTaBUTH JIOKJIAJ M0 WLUTFOCTPATUBHOMY MaTepUay Mpe3eHTAINH



*  OTpeNneTupoBaTh NIPE3CHTALMIO Mepe]] crayen
MeTtoauyeckue peKOMEeHAAMHU 110 MOATO0TOBKE K KOJUIOKBHYMY:
*  03HAaKOMHUTBCS C TEMOI U BONPOCAMH KOJJIOKBUYMa
*  W3YYUTh JIEKLIMOHHBIA MaTepual
*  U3y4YUTh OCHOBHYIO JIUTEPATYpY 10 TEME
*  WU3YYUTh JONOJHUTEIBHYIO JINTEPATYPY IO TEME
*  HamucaTh OTBET Ha MPEeAJIOKEHHBII BOIIPOC
*  00BEeM MUCHBMEHHOTO OTBETA OT 3 10 4 CTpaHMII, BpeMs BHITOTHEHUS 10 90 MUHYT

MeTtoauyeckue peKOMEeHAAlMHU 110 NOATOTOBKe K 3a4éTy:

3ayer — 3TO NPOBEPOYHOE HCIIBITAHUE 110 YUeOHOMY MpEeAMETY, CBOEOOpa3HbIil UTOTOBBIH
pyOex u3ydeHMs] JUCLMIUIMHBI, IO3BOJISIOLIMN JIydlle ONPENCNIUTh YPOBEHb 3HAHMU,
HOJy4YeHHbIH oOyuatomumucs. s ycHemHoW cladu 3adera CTYJIEHTHl JIOJDKHBI ITOMHUTh
cienyuiee:

— K OCHOBHBIM MTOHATHUSM M KaTETOPHUSM HYKHO 3HaTh OIPEAEICHHs, KOTOpble HE0OX0IMMO
[OHMMATbh U YMETh MOSICHSITD;

— IIpY OJrOTOBKE K 3a4eTy TpeOyeTcs HOMUMO JIEKIIMOHHOTO MaTepualla, IpOYUTaTh eIle
HECKOJIbKO YUYEOHMKOB IO JUCLMIUIMHE, JONOJHUTEIbHbIE HCTOYHMKH, IPEIJIOKEHHBIC IS
U3y4YEHUs B CIIUCKE JIUTEPaTyphl;

— CEMHUHAPCKHUE 3aHATHUS CIIOCOOCTBYIOT MOJyYEHHIO 00JIee BBICOKOTO YPOBHS 3HAHHU H,
KaK CJIeJICTBHE, MOIy4YEHHUE 3a4eTa;

—TOTOBUTKCS K 3a4€Ty HYKHO HAaUWHATH C IEPBOH JIGKIIUU U CEMUHApa, a He BEIOUPATh TaK
Ha3bIBAEMBIH «IITYpMOBOM METO[», NPH KOTOPOM MaTepuall 3aKpervisieTcs B HamsITH 3a
HECKOJIBKO IIOCJIETHHX 4YacOB M JHEH mepex 3aderoM. [Ipu oneHuBaHWM 3HAHUN CTYJIEHTOB
IpernoiaBaTeslb pyKOBOACTBYETCS, IPEXKIE BCETO, CICAYIOIIUMU KPUTEPUIMU:

— MPaBUILHOCTb OTBETOB Ha BONPOCHI;

— MOJHOTA U JJAKOHUYHOCTb OTBETA;

— CITIOCOOHOCTH MPaBUJIBHO KBATM(PUIMPOBATh (HAKThl U 0OCTOSATEILCTBA, AaHAIU3UPOBATh
CTaTUCTUYECKHUE JIaHHBIE;

— OPUEHTHPOBAHUE B JTUTEPATYPE;

— 3HaHHWE€ OCHOBHBIX MPo0IeM yueOHON JUCIUIUINHBL;

— MOHMMaHUe 3HAYMMOCTH Y4eOHOM TUCIUIUINHBI B CUCTEME;

— JIOTHKA U apryMEHTHUPOBAHHOCTD U3JI0KEHUS;

— KyJbTypa oTBeTa. Takum oOpa3oMm, IMpU NPOBEACHUU 3a4eTa MpenoJjiaBareib yAeseT
BHUMaHHE HE TOJIBKO COJIEPKAHHIO OTBETA, HO U (POpMe €ro U3JI0KEHHUS.

[Ipn moaroroBke K 3adeTy HEOOXOAMMO OpPUEHTUPOBATHCS HAa KOHCHEKTHI JIEKIHH,
pabouyio MporpamMmy JAUCHUIUIMHBI, HOPMAaTHUBHYIO, Y4€OHYIO0 U PEKOMEHYyEeMYIO JIUTEpaTypy.

OcHOBHOE B IOJITOTOBKE K Caue 3a4eTa - 3T0 IOBTOPEHUE BCEro MaTepuaia JUCIUILTUHBL,
10 KOTOPOMY HEOOXO0MMO caaBaTh 3a4yeT. [Ipu moAroTroBke K caaye BeCh 00beM pabOThl HYKHO
pacrpeensiTh paBHOMEPHO IO JHSIM, OTBEACHHBIM JJIs MOATOTOBKH, KOHTPOJIUPOBATh KaXKIbIN
JIeHb BBINIOJTHEHHE HaMEYeHHOH paboThl. B mepnos moAroToBKM CTYJIEHT BHOBH OoOpaiiaercs K
yKe H3yudeHHOMY (IMpoifieHHOMY) yueOHoMy Martepuany. [lonroroBka BkiIro4yaeT B cedsi JBa
JTama: caMoCTOsITelIbHas padoTa B TEUEHUE CEMECTpa; HEMOCPEIACTBEHHAs MOATOTOBKA B JHH,
MpeIeCTBYIONINE 3a4eTy M0 TeMaM Kypca. 3ayeT MPOBOAUTCA MO BOMPOCAM, OXBATHIBAIOIIUM
BECh IIPOMJEHHBIM MaTepuasJl JUCLUUIUIMHBI, BKJIOYas BOIIPOCHI, OTBEIEHHBIE  JUIA
CaMOCTOSITENIbHOTO HW3y4eHus. Jlns ycrmemHoW chnaud ykasaHHble B pabodeil mporpamme
dopmupyeMble KOMIETEHIIMM B pe3yJbTaTeé OCBOCHMS JUCHUIUIMHBI JOJDKHBI  OBITh
MIPOJIEMOHCTPUPOBAHBI; TOTOBUTHCS K 3a4ETY HEOOXOIMMO HaYMHATh C TIEPBOM JIEKIIUU U TIEPBOTO
cemMuHapa. B ocBoeHMM IUCHUIIIMHBI MHBAIMAAMU U JIMLAMH C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU
3I0pOBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAMBUIyaJlbHas yudeOHast pabora (KOHCYIbTaIlUU) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE Y4eOHOr0 MaTepHara.



WnnuBuayanbHble KOHCYJIbTAlMM IO TPEAMETY SBISIOTCA BaXXHBIM  (DakTOpoM,
CIIOCOOCTBYIOIUM HHJIMBUYaTU3allMH O0yUEHUS U YCTAHOBJICHUIO BOCIIMTATEILHOTO KOHTAKTa
MEXJy MpernojaBaTeieM W OO0y4arolmMMCs HWHBAIUJIOM WJIA JIMIOM C OrpPaHUYEHHBIMU

BO3MOXHOCTAMHU 310POBbA.

7. MarepuaibHO-TEXHHYECKOe o0ecnedeHne o JUCHUIInHEe (MOAYJI10)

HaumeHoBaHue crienyagbHbIX
TMOMeEILeHU I

OCHaIIIeHHOCTI) CHelHuaabHBIX MTOMEIICHUN

HepequL JIMOCH3UOHHOI'O
MporpaMMHOTO obecreueHus

VYuebOHble ayJJUTOPHU JUISt
MIPOBEACHUS 3aHATUH JEKIIMOHHOTO
TUIA.

Meobernb: yueOHas MeOeb.

TexHuueckue cpeacTBa 00yUCHHS:

9KpaH, TOPOEKTOP ayIMOCHUCTEMA,
KOMIBIOTEP/HOYTOYK,  COOTBETCTBYHOLINM
nporpaMMHbIM obecnieuenueM (I10).

Microsoft Windows
Microsoft Office

YueOHbIe ayTUTOPHUU it | Mebenb: yueOHas MeOeb. Microsoft Windows
MPOBECHUS IPYIIIOBBIX u | TexHudyeckue cpeacTBa 00yUCHUS: Microsoft Office
WHIMBUIYAIBHBIX ~ KOHCYNbTAlUil, | SKpaH, HPOCKTOP ayIMOCHCTEMa,
TEKYILEro KOHTPOJIS U | KOMOBIOTEP/HOYTOYK,  COOTBETCTBYIOLIUM
NPOMEKYTOYHOM aTTECTAIMH. nporpaMMHbIM obecniedeHueM (I10).
VYuebOHbie ayJIUTOPHU it | Mebens: yaeOHast Mebenb Microsoft Windows
MPOBECHUS naboparopusix | TexHUYEeCKHe cpeacTBa 00yUCHUS: Microsoft Office
saHaTuit. Ayauropus 412, 414, 419. | skpan, MIPOEKTOP ayJmocucTema,

KOMIBIOTEP/HOYTOYK,  COOTBETCTBYIOIIUM

nporpamMMHbIM obecnieuerueM (I10).

HJ’IH CaMOCTOSITEIbHOH pa6OTBI O6y‘laIOH_[I/IXCH npeayCMOTPCHBI IIOMCIICHU A,

YKOMILJIEKTOBAHHBIC CIEIMATN3UPOBAHHON MEOEbl0, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOM C
BO3MOXXHOCTBIO MOJKIIOUEHUS K ceTu «MHTepHeT» U o0ecrieueHrueM JI0CTyla B AJIEKTPOHHYIO
UH(OPMALMOHHO-00pa30BATENBHYIO CPETy YHUBEPCUTETA.

HaunmeHoBanue noMemieHui Jajis
CaMOCTOSATEIFHON pabOTHI
obOydJaromuxcs

OcCHaIIeHHOCTh TIOMEIEeHUH 115
CaMOCTOSTENIFHON pabOTHI 00YJArOLTIXCS

IIepeuens
JTUIEH3NOHHOTO
MIPOrpaMMHOTO
obecrnieyeHust

ITomermenue 11 caMOCTOATEIbHOU
paboTel oOy4aromuxcs (YMTaIbHBII
3an HayuHoii OMOIHOTEKN)

Meo0ens: yuebHas mebenb

KoMmiekT crnennain3upoBaHHOW MeOenu:
KOMIIBIOTEPHEIEC CTOJIBI

O6opynoBaHHe: KOMIBIOTEPHAS TEXHUKA C
TIOIKITFOUCHIEM K WH(POPMAIIHOHHO-
KOMMYHHUKAIIMOHHON cetn «VHTepHET» U
JIOCTYTIOM B 3JICKTPOHHYIO WH(POPMAIIMOHHO-
obpa3oBaTenbHyl0 cpeny 00pa3oBaTeNbHOM
opraHusaluy, BeO-KaMepsl,
KOMMYHHUKAITUOHHOE obopynoBaHue,
obecrieunBaromiee JOCTYll K CETH HHTEPHET
(mpoBogHOE coenMHEHHWE W OECIPOBOTHOE
coenuHenue no rexnoaorud Wi-Fi)

Microsoft Windows
Microsoft Office

TTomemnienue j1s caMOCTOSITEIILHOMN
paboTth oOyvaronixcs (aya.437a)

Mebenb: yaeOHas mebenb

O6opynoBaHHe: KOMIBIOTEpHAs TEXHHKA C
MOKIIIOYEHHEM K HH()OPMAIMOHHO-
KOMMYHHUKallMOHHOI cetn «MHTEepHET» U
JIOCTYTIOM B 3JIEKTPOHHYIO MH(pOPMAIIMIOHHO-
o0pa3oBaTenbHYI0 Ccpeay 00pa3oBaTesIbHOM
OpraHM3alNy, KOMMYHHUKaIIHOHHOE
obopynoBanue, obecreunBaroIiee JAOCTYN K
CeTH WHTepHeT (IPOBOJHOE COCJAMHEHHE U
OecrpoBOHOE COCJMHEHHE 10 TEXHOJOTMU
Wi-Fi), MynpTuMennitHbIi TeJIedKpan

Microsoft Windows
Microsoft Office




