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1 Hdesaun v 3a1aun U3y4eHU s JUCUMIIIMHBI (MOXYJIS)

1.1 Heab ocBOEHUS TUCHUILIHHBI

Ilenpto ocBoeHHUs AUCHMIUIMHBI "bBro0Oe30MmacHOCT B MHUKPOOHOJOTHM W OHOTEXHOJIOTHH'
aBisgeTCs (OPMHUPOBAHHWE Y CTYACHTOB MpPO(ecCHOHAIBHONH KOMIIETCHIIMM B MPOWU3BOJICTBEHHOM,
y4eOHOM M HCCIICOBATeILCKON JIeATEIBHOCTH, a TakkKe aHaiu3 (yHJIaMEHTAIbHBIX 3HAHHM,
HANpPaBIICHHBIX Ha paCIIMPEHHUE MPEACTABICHUN O pa3HOOOpa3Wu MATOTCHHBIX MUKPOOUOIOTHUYECKUX
areHTOB, MX POJHM B Pa3JIMYHBIX HEOJIArOMPHUATHBIX MPOIECCaxX M SBJICHHIX, MX HCIOJb30BAHHUU B
OMOTEXHOJIOTHYECKUX MPOIIeccax, Croco0ax HeTOMyIICHHsI UX TTOMaIaHus BO BHEIIHIO cpeay. | maBHas
1eNb Kypcea - MOJy4YeHHe, HAaKOIUICHHE M YCBOCHUE 3HAHHMU B cepe OMOJIOrHYecKOoi 0e30MacHOCTH U
OMOJIOTMYECKUX PUCKOB, KAK OCHOBBI JJIsI MPAKTUIECKOTO 00ECTIeUeHUs OMOIOTHUeCKOi Oe30MmacHOCTH,
(hopMHPOBaHHE YYyBCTBa OTBETCTBEHHOCTH MHKPOOHOJIOTa 3a IPOU3BOJAMMBIC MM JCHCTBHUS Tepes
3aKOHOM, Y€JI0BEYECTBOM U OKPYKAKOLIEH Cpeloi.

buobGe3omacHOCTP — cHCTEMa HayYHO-OOOCHOBAHHBIX MEPONPUATHH, HANpaBICHHBIX Ha
MPEIOTBPANICHUE WJIH CHIDKEHHE 10 Oe30MacHOro YpOBHS MOTCHIHAIBHO HEOIArompusTHBIX
BO3/ICHCTBUI HMCIIOJIB30BaHUS OMOJIOTUYECKUX areHTOB — B TMIEPBYIO O4epelib, OaKTEepUil U BUPYCOB, UX
(dbparMeHTOB W METa0OJUTOB, a TaK)Ke TeHHO-WHXCHEPHOH JIEATCIIbHOCTH W T'e€HHO-WHKCHEPHBIX
(TpaHCTeHHBIX) MUKPOOPTaHU3MOB Ha 3JI0POBbE YEIIOBEKA U OKPYIKAIOIIYIO CPELY.

Kypc "bro6e30macHOCTs B MEKPOOHUOJIOTUN ¥ OMOTEXHOJIIOTUU" TAeT OCHOBBI IPABOBOTO 3HAHHS
CICIUAIHUCTY-MUKPOOHOJIOTY U TIPU3BaH COPMHUPOBATH €T0 NECSITEILHOCTh H HAYYHOE MUPOBO33PEHHE B
COOTBETCTBHUHM C CYIICCTBYIOIIMMH HopMamHu. OOCYXTAarOTCS BOMPOCHI M TYTH WX PEIICHUS,
HaNpaBJICHHBIC Ha pa3pelICHUE HECTAHIAPTHBIX CUTYallud, TPEOYIOIIUX HOPMATHBHO-IIPABOBOTO
BMEIIATEIILCTBA, IKCIEPTU3Bl WM KOHTPOJIA, KaK B MHUKPOOHMOJIOTHYECKON MpaKTUKE (KIMHUYCCKAS
MUKPOOHMOJIOTHS M T.JI.), TaK M B O0JIACTH OMOTEXHOJOTMM (TE€HHAas WH)KCHEPHUsS, HHTPOMYKIUSI
OMOJIOTMYECKOT0 areHTa).

1.2 3agauu AUCHMIINHBI

OcHOBHBIE 3aJaud JMCUUIUIMHBL. Cc(HOPMHUpPOBATH y CTYAEHTOB: 0a30BO€ MBIIUICHHE,
o0ecrneunBaroIlee CBA3b BBITOJIHAEMON 1€ATEIbHOCTH B 00JIaCTH MUKPOOHOJIOTUU U OMOTEXHOJIOTUU C
CYLIECTBYIOIIMMU METOJUYECKUMHU INPUEMaMU M IOAXOJAaMU OLIEHKH INOTEHIHMAIBHOM ONAcCHOCTH U
PHUCKOB UCIIOJIb30BAaHUsI HOBBIX TEXHOJIOTUI B JAaHHOM 00J1aCTH, a TaKXKe CBSI3b C HOPMATUBHO-TIPABOBOM
6a3oit B PO u npyrux crpaH B 006JacTU peryIMpoOBaHUs U KOHTPOJIS 32 MOJTYYESHHUEM U MCIIOJIb30BaHHEM
MUKpPOOHOJIOTMYECKUX areHToB, B ToM yuciie I'MO; cnocoOHOCTh MOHUMATh 3HAYEHHUE TEOPETHUECKUX
OCHOB TpeJBUCHUS (IPOTHO3MPOBAHUS) BO3MOKHBIX IMOCIEACTBUN peanu3aluu NpoQecCHOHATbHBIX
MEpPOIPUATHIA C HCIIOJIB30BAHUEM TE€X MM HMHBIX METOJOB M BO3HMKAIOIIMX PE3YyJbTAaTOB HAYYHO-
MPAKTUYECKOH JeSATETbHOCTH B 0071aCTH MUKPOOHOIOTUH U OMOTEXHOJIOTUH; CHOCOOHOCTH MJIaHUPOBATh,
OpPraHM30BBIBATh U PEATM30BBIBATH MEPOIPHUATHS 10 PalUOHAIBHOMY IPHUPOJIONOIb30BAHUIO C
UCMOJIb30BAHUEM TPAKTHUECKUX HABBIKOB, METOJAMK, MpOIEenyp U 00OpyAoBaHHs Uil 0€30MacHOro
BBITIOJTHEHUST pabOT ¢ OMOJOrMYECKMMM areHTaMH pPa3JInYHbIX TPYMHN MaTOr€HHOCTH; — Pa3BUBATh Y
CTYZICHTOB YMEHMs HCIIOJb30BaTh COBPEMEHHYIO ammaparypy M OOOpyAOBaHHE Ui BBIIOJIHEHUS
OMOJIOrMYecKUX padoT; pa3BUBATh y CTYACHTOB HaBBIKK paObOTHI ¢ yueOHON U HAyYHOU JIUTEPaTypOu.

1.3 MecTo AuCHUMIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NMPOrpaMMbl

Juctunnmaa "brno6e30macHOCTh B MUKPOOHMONIOTHH M OMOTEXHOJOTHH' W OTHOCHTCS K YacTH,
dbopMupyeMoli ydacTHHKaMU 0O0pa3oBaTeNbHBIX OTHomeHud, bmoka 1 “ucrummuaer (Momynun)"
y4eOHOro IJaHa.

Kypc "buo6e3omacHocTs B MUKPOOHOIOTHN U OMOTEXHOJIOTUH'" OCOOEHHO Ba)KEH ISl CTYACHTOB-
OMOJI0TOB, CIICIUATU3UPYIONINXCS B 00JIACTH OMOTEXHOJIOTUU U 001Ie MUKpoOHoaoruu. [[ist ycBoeHus
Kypca CTYJIEHTy HEOoOXOIUMO OPHUEHTHPOBATHCA B MpoOiieMax oOIeld MUKpOOMOJIOTUH, OMOXWMHUH,
(GU3HONIOTHH MUKPOOPTaHU3MOB. MIMeTh HAaBBIKH CaMOCTOSITENILHON paboThl ¢ JIUTEpaTypoi, BKIIOYAS
MEPUOANYECKYI0 HAYUHYIO JINTEPATYpPy MO OAKTEPUOIOrHMH U OMOTEXHOJIOTHH, a TAK)KE HABBIKH pabOThI
C DJIEKTPOHHBIMHU CpeACcTBamMH HHpopMaruu. HM3yueHWto aucuMIinHBl 'bBroOe3omacHOCTh B
MUKPOOHOJIOTHH ¥ OMOTEXHOJIOTHUH' MPEAIIECTBYIOT TaKUe JUCIUIUINHBL, Kak "'['eHeTnka u cenexnus',



"Muxkpobuonorus”, "OOmas Bupycosorus". Marepuanabl TUCHHUIUIMHBI UCTIOJIB3YIOTCSA CTYJACHTaAaMH B
HAy4YHOH paboTe MpU TOATOTOBKE BBHIMYCKHOW KBaTU(UKAIIMOHHONW pPAa0OThI M KpailHE BaXKHBI B

OCYHICCTBIICHUHA HpaKTquCKOﬁ JCATCIIBHOCTH.

1.4 IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB OOyYeHHS MO0 JUCUMILIMHE (MOIYJIIO),

COOTHECCHHLIX C INIAHUPYEMBIMHU pPE3yJIbTaTaMHU OCBOCHUSA 06pa30BaTeJIbH0ﬁ MporpaMmal

W3ydyenue naHHOM y4eOHOIl AMCLUMIUIMHBI HAMpaBlieHO Ha (OpMUPOBaHHE Yy OOYyYaIOLIUXCS

CHEAYIOIMX KOMIETCHLMM:

KO)I 1 HAUMCHOBAHUE MHAUKATOPA

Pe3yJ’ILTaTH OGy‘IeHI/Iﬂ 0o JUCHUIIJINHEC

IIK-1 CnocoGeH TBOpYECKH HCIOIB30BATh B HAYYHO-HCCIIEIOBATEIBCKOM IEATEIFHOCTH 3HAHNE (BYHIAMEHTAIBHBIX
pa3nenoB OHOJIOTHYECKUX U 9KOJOTHYESCKUX JUCIMILIHH.

HIIK-1.1. Bnageer coBpeMeHHBIMU
MH(OPMALMOHHBIMU peCypcaMu
OMOJIOTHYECKOI0 H IKOJIOTUYECKOTO
COJIep KaHus U YMEET UCIOIb30BaTh
UX B Ipo(ecCHOHATIBHON
JIeSITCILHOCTH.

3HaeT (yHIAMEHTaJbHBIE W TEOPETHYCCKUE MOHITUS OOecreueHus
0100e30IacHOCTH  MPH  BBINOJHCHUM  JICATCIILHOCTA B 00JacTu
MHUKPOOHOJIOTHH.

yMEeT OIPeAeNATh KIacC ONAcHOCTH OMOJOTMYECKOro areHTa, IpYIILy
MAaTOTEHHOCTH, OE€30MacHO BBINOJHATH Ja0OPAaTOPHBIE MAHMIYJISALUH C
MATOTEHHBIMM ~ OWOJIOTMYECKMMHM  areHTaMd Uil OCYIECTBIICHHMS
9KOJIOTHYECKOI'0 NPOSKTUPOBAHUSL.

BJIaJIcCT HABBIKAMU MPOCKTUPOBAHUS OMO00E30TIaCHON paOOTHI C MATOTCHHBIM
MHUKPOOHOJIIOTHYECKUM areHTOM.

HIIK-1.2. Bnageet
9KCIIEPUMEHTAILHBIMUA METOAAMHU
UCCIeI0BaHNH (110 TeMaTHKe
MPOBOIUMEIX Pa3paboToK).

3HACT 3aKOHOMCPHOCTH JSKOJOTMYCCKUX IMPOLHECCOB MU HAOKYMCHTAIUIO,
PETIIaMCHTUPYIOIIY IO 06paH.[€HI/Ie C TMATOT€HHBIMM OHOJIOTHYECKUMH
arcHraMu B MHKpO6HOHOFI/I‘IGCKOﬁ na60paT0pHH, IIpyu MOATrOTOBKHU HAYYHBIX
IMPOCKTOB U HAYUYHO-TCXHUYCCKHUX OTHYCTOB.

ymeeT OpPraHnu30BbBIBATH MCPOIIPUATHA C yueToOM
6100€30IacHOCTH JJI1 COCTABJICHHA HAYYHBIX ITPOCKTOB.

TpeOoBaHUit

BJIaZICET METOJAaMHU BBISBIICHUS YS3BUMBIX MECT, CIIOCOOHBIX BBI3BATH
3apa)keHHsl IEPCOHANA M OKPYKAIOIIEH Cpe/ibl MATOTeHHBIM OHOJIOTHYECKUM
areHToOM, M METOJaMK BOCCTAHOBJIEHHs OM00€30macHOCTH OOBEKTOB IS
IIOATOTOBKHU Hay‘IHO-TCXHI/I‘IeCKI/IX OTYCTOB.

HIIK-1.3. YMmeeT aHanu3upoBath
pe3yIbTaThl IKCIIEPUMEHTOB U
MPEACTaBIATh UX B hopme
MyOJIMKaIuil B pelieH3upyeMBbIX
HAYYHBIX U3TaHUAX.

3HAET OCHOBHBIE ITyTH B3aUMOJIEHICTBUS BUPYCHBIX OOBEKTOB JIPYT C APYTroM
Y CO cpenioit oouTanus

yMeeT HCHOJIb30BaTh BUPYCOJIOTHYECKHE METOJBI OIICHKH B3aMMOACHCTBHS
MUKPOOPIaHU3MOB JPYT € APYIOM U ¢ IPUPOJIHOU cpeioit

BIIa/IcET HAaBBIKAMM OLICHKU B3aUMOJCHUCTBUS MHMKPOOPraHM3MOB Jpyr C
JIPYTOM U1 CO Cpelioit oOuTaHus

UIIK-1.4. Ob6namaeT HaBBIKAMU
MPOBOANTH JTUCKYCCHH HA HAYYHBIX
(Hay4HO-TIPAKTUIECKUX )
MEpPOTIPUATHSX,, UCTIOIB30BaTh B
PO eCCUOHANTBHON eI TEIbHOCTA
OTEYECTBEHHEIC U 3apyOeKHBIC
0a3bl JaHHBIX.

3HAEeT OCHOBHBIE ITyTH BUPYCOJOTUYECKON OLIEHKU COCTOSIHUSL OKPYIKaIOLIEH
cpenbl

YMEET HCIOJIb30BaTh BUPYCOJOTHYECKHE METOJbl AJIS OLEHKH COCTOSIHMS
IPUPOIHON cpeabl

BJIaJieeT HAaBBIKAaMH pabOTHl Ha Ja0OpaTOPHOM OOOPYIOBAaHHHM ISl OLIEHKH
COCTOSIHHS TIPUPOJHON CpeJIbl

IIK-2 CnocobeH HCIIONB30BAThL B HpO(I)eCCPIOHaJ'ILHOfI O6pa30BaT€J’IbHOI>i ACATCIIBHOCTU CUCTEMATU3HMPOBAHHLIC
TCOPETUYCCKHUC U MPAKTUYCCKUC 3HAHUA OHOJIOTMYECKUX M DKOJIOTHUECKUX HayK

UIIK- 2.1 CBoGoaHo Biageer
COBPEMEHHON Hay4YHOHI
OHMOJIOTHYECKOH U IKOJIOTHIECKON
TEPMHUHOJIOIMEN U yMeEeT
HCTIONBb30BaTh
€CTECTBCHHOHAYYHbIEC 3HAHUS B
podecCHOHANBHON AESITeTbHOCTH.

3HAeT MOAXOJBl OICHKH COCTOSIHHS IPHPOJHON CpeAbl C TOYKU 3PCHUS
0100Ee30IaCHOCTH

YMEECT OPHUCHTUPOBATHCA B COBPEMEHHBIX METOAMYCCKUX IMOAXOJAX,
KOHICIIIHUAX U npo6neMax q)HSI/IOJ'IOFI/II/I, OUTOJIOTHH U OMOXHMMMH ITATOI'€HOB

BJIaJICCT HABbIKAMU OpTraHU3alluu na6opaT0pHoro HUCCICOAOBaHUA

WIIK-2.2 BrnageeT TpaguiiMOHHBIMH
U COBPEMEHHBIMHU METOIAMH
npernoiaBaHus OUONIOTHH U
DKOJIOTUH, 3HACT METOAMYECKOE
obecrieueHne 00pa3oBaTEILHOTO
npoiiecca 1mo OUOJIOTHU U SKOJIOTHH.

3HaeT  3aKOHOMEPHOCTH  TpaHC(POpMAlMd  IOTOKOB  T'€HETHYECKOU
nndopmanun or PHKoBoro neprosa 3aposxaeHust )U3HU 10 COBPEMEHHOT'O
JTana.

YMECT HNPUMCHATHL MOJICKYJIAPHO-TCHETUYCCKHUE MCETOAbL
JBOJIIOIMH I'CHOB U TCHOMOB.

JJId  aHalik3a

BJIAACCT MCTOJJAMHU aHaJIM3a KPUBBIX IJIABJICHUS.




UIIK-2.3 O6anaeT HaBbIKAMU
MOMCKA U aHaJIM3a HAYYHOU
OHOJIOrMYECKOMN M KOOI HUECKOM
UH(POPMALIUY C UCTIONBE30BaHHEM
COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHH.

3HACT MPUHIHUIIBI KaTaJIOTU3alu1 O ONMCAHNA TCHETUYCCKUX XAPAKTCPUCTUK
CBOMCTB JKMBBIX 00HEKTOB.

YMECT CUCTEMATUZUPOBATH TCHETUYCCKUC KAPThI AJId CO3JaHUs OTYCTOB.

BJIaacCT CIIOCO OHOCTBIO  HCIIOJIB30BaThL TEKCTOBEIC PCAAKTOPBI U1
OICpUpoOBaHusA T'CHETHUYCCKUM KOIAOM.

INK-4 CnocobeH mpUMeHSATh Ha NPOU3BOJCTBE COBPEMEHHBIE METOJbl 00pabOTKHM, aHaiW3a U CHUHTE3a II0JICBOM,
MPOU3BOJICTBEHHOH M J1abopaTopHOi OHooruueckoil MHGOpPMAalLUH, TUIAHUPOBATh U MPOBOAUTH MEPOINPHATHS I10
J1a00PaTOPHBIM HMCCIIEIOBAHUSIM, OILICHKE COCTOSIHHS, OXpaHe MPUPOIHOMN Cpeibl U BOCCTAHOBJICHHIO OHOPECYPCOB.

HIIK-4.1. YMeeT opraHu30BbIBaTh
IpoIiecC NPOBEACHUS
UCCJICIOBAHUM C y4aCTUEM
MPUBJICYCHHBIX KOJUIEKTHBOB
HCIIOJIHUTEIIEH.

3HAeT MPUHIMIBI PabOThI OCHOBHBIX CHUCTEM M (YHKIMHA Yy BHPYCOB:
MOP(OJIOTHIO, CTPOCHHE, METa0OJM3M  3apaKCHHBIX OHOIOTHYCCKHUX
00BEKTOB

yMEeT OpHEHTHPOBAThCS B COBPEMEHHBIX METOAWYECKHX MOIXO0MaX,
KOHIIENIMSIX U po0sieMax (pU3M0JI0OTHH, IUTOJIOTHH U OMOXHMHUHU BUPYCOB

BJIaJICCT HABBIKAMH OpIraHU3alu na60paT0pH0r0 HCCICTOBAHU

HIIK-4.2. YMmeeT oLleHUBATH
HayYYHBIC Pe3yIbTaThl OTACITHHBIX
YYEHBIX W/WIA KOJUIEKTUBOB
HCTIOJIHUTCIICH.

3HaeT TPHUHIHUIBI OICHKH B3aMMOCBI3U (PU3NOJOTHUECKOTO COCTOSHUS
BHUPYCOB C (paKTOpaMH OKPYKAIOIIEH Ccpepl

YMECT KPUTHUCCKU aHAJIU3UPOBATHL MOJYUCHHBIC B ITPOLECCE na60paT0pH0f/'I
JACATCIBbHOCTH PC3YJIbTATHI

BIa[cCT HABBIKAMH IIPOBEPKH M OIICHKH pPe3yJbTaTOB JIAOOPaTOPHOTO
WCCIICIOBaHUA B OOJIACTH OIICHKH B3aMMOCBS3U COCTOSHHUS BHUPYCOB C
(hakTOpamMu BHEIIHEH cpeIpl

UIIK-4.3. O6mamaeT HaBBIKAMHU
[IPOBEJICHUS MEPONIPUATUH TI0
OLICHKE COCTOSIHUS IIPUPOJIHOMI
Cpelibl 1 BOCCTAHOBJICHHUIO
O6uopecypcos.

3HAaeT TNPHUHLUIBl IOCTAHOBKH JKCHEPUMEHTA I BUPYCOJIOTMYECKON
OLICHKHU COCTOSIHUS IPUPOJHON Cpefbl

YMEeT UCIIOJIb30BaTh MUKPOOHOJIIOTMYECKUE METOIBI IS BUPYCOJIOTMYECKON
OLICHKHU COCTOSIHUSL IPUPOJHON Cpeabl

BJIafieeT HaBbIKAMH PabOThl HA COBPEMEHHOM OOOPYAOBaHUM ISl OLIGHKU
COCTOSIHUS IIPUPOJIHOM CpenbL

PesynbraTl 00yueHHs MO JUCHMIUIMHE JOCTUTAIOTCS B paMKaX OCYIIECTBJIECHHS BCEX BHUJIOB
KOHTaKTHOM M CaMOCTOSITENIbHOM paboThl 00y4arOIIMXCsS B COOTBETCTBUU C YTBEP)KICHHBIM YUEOHBIM
IUTAHOM.

NuaukaTopel JOCTUKEHHMSI KOMIIETEHIUH CUMTAIOTCA CHOPMUPOBAHHBIMH MPU JOCTHXKEHUU
COOTBETCTBYIOLMX UM PE3yJIbTaTOB O0YUEHHSI.

2. CTpyKTYypa M coiepKaHue M CIHIIIHHbI

2.1 PacnipenesneHue TPY10éMKOCTH AMCIHUILIHHBI 10 BUAaM padoT

OOrass  TpyA0EMKOCTh JUCIHMIUIAHBI cocTaBiseT 3 3aderHble eauHuibl (108 wacoB), ux
acmpezieJieHre 10 BUaM padoT MPEICTABICHO B TA0JINIIE

Bunsr pabor Bcero dopma o0ydeHust
4acoB OYHasl
5 cemectp
(Jacern)
KoHnTakTHas pa6oTa, B TOM 4HcJIe:
AyIuTOpHBIE 3aHATHS (BCEro):
3aHATHA JEKIIMOHHOTO THUIIA 16 16
1a00paTOpHBIE 3aHSITHUS
MpaKTHYECKUE 3aHITUS 18 18
CEMHMHAPCKHE 3aHATHS
HWnas koHTaKkTHas pa6oTa:
Konrpois camocrositensHoi pabotsl (KCP) 3 3
[IpomexyTounas arrecraius (MKP) 0,3 0,3
CamocTosiTeJibHAasi padoTa, B TOM YHcJI€: 35 35
Pedepar/acce (moaroToBka) 10 10
CamocrosiTenbHOe U3y4YeHHUE pasenos,
caMoToAroToBKa (mpopaboTka W TIOBTOPEHUE
JICKIIMOHHOT'O MaTepuajia ¥ MaTepraia yucOHHKOB 10 10
U y4eOHBIX  TIOCOOWH,  TOATOTOBKAa K
71a00paTOPHBIM 3aHATHUSIM, KOJUIOKBUYMaM U T.J1.)




Bunpt padot Bcero ®dopma o0yyeHust
4acoB OYHast
5 cemectp
(gacsr)
BeinonHeHue HH/IMBUYAJTbHBIX 3aaHui 10 10
(monrotoBKa cooOIIEHUH, PE3EHTAIMN)
[ToaroToBKa K TEKyIeMy KOHTPOJIIO 5 5
KoHntpoJs:
[ToaroroBka K 9K3aMeHy 35,7 35,7
Obmas qac. 108 108
TPY10EMKOCTh B TOM 4HCJIe 373 373
KOHTAKTHasi padora ' '
3a4. el1. 3 3

2.2 Cogepxxanue TMCUUIIMHBI
Pacnpenenenne Bu10B yueOHON pabOTHI M UX TPYJOEMKOCTHU TIO pa3JieiaM JAUCIUTLTUHBI.
Pa3nensl (TeMbl) TUCIUILIMHEL, H3y4yaemble B 7 cemecTpe (4 kypce) (ouHasi popma o0yueHus)
KonugectBo yacos

Bueayau
AynuropHas
No HaumenoBanue pa3nenos (Tem) Beero aGoTa TOpHAas
P pabora

JI 113 JIP CPC

[onsarue 6uonorudeckoit 6ezonmacHocTu. Vctopus
1. |6uoBesonacHocTn. Buoteppopusm. 9 2 - 2 5

OCHOBHBIE MEXyHapOIHbIE HOPMBI OMOOE30I1aCHOCTH.
OcHOBHBIE HOPMaTHBHO-TIpaBOBbIe akTel PP B 001acTi
2. 0100e30MaCHOCTH U ACIATEIBHOCTH 110 OOpAIIECHUIO C 9 2 - 2 5
MHUKPOOHOJIOTHYECKUMH 00bEKTaMH.

buonorndeckue areHTs B MI/IKpO6I/IOJIOFI/II/I Kak 00BEKTHI

3 6uobe3omnacHocTy. ['eHbl, 6aKTepHH, BUPYCHI, MPUOHBL. TOKCHHBI 9 2 _ 2 5
U UHBbIE METaOOHTHI.
Buonorunueckas 6€30macHOCTh OMOTEXHOIOTHYECKUX

4- IIPOU3BOACTB. 11 2 - 4 5
bro6e3onacHOCTh OaKTEPUOTOTUIECKUX W KIMHUKO-

S. JTUAarHOCTHYECKHX JIAOOPATOPHIA. 9 2 - 2 5
O60pyﬂ0BaHI/I€, MaTepuaJibl U CIICCPEACTBA AJId 0€e301IacHOro

6- BBIITOJIHCHUA pa60T C MaTOT€HHLIMUA OMOJOTMYECKMMH areHTaMH. 9 2 - 2 5
MCTO,Z[LI 0€3011aCHOT'0 BBIITOJIHEHUS pa60T C [IaTOI'CHHBIMH

7. OMOJIOTMYECKIMH areHTaMHU. 7 2 - 2 3
[lepcriekTrBHBIE YyTpo3bl OMOOE30MIACHOCTH CO CTOPOHBI

8 HOBBIX TeXHOJOTUHA. OMUKCHBIE TEXHOJIOTHH H MPSMOE 6 2 _ 2 2
TEHETUIECKOE PEIAKTHPOBAHHUE.
UTOI'O no pazoenam Oucyuniurvl 16 18 35
KonTpousb camocrositensHol padotsl (KCP) 3
[Ipomesxxyrounas arrectauus (MKP) 0,3
[oaroroBka K 9K3aMeHy 35,7
OO6mr1ast TPy T0EMKOCTE IO TUCITUTUTHHE 108

[Tpumeuanue: JI — nexuu, [13 — npaktuueckue 3anarus / cemunapsl, JIP — nabopatopusie 3anstusi, CPC
— caMocCTosTeNbHAs paboTa CTyIeHTa

2.3 Conep:xanue pa3ieaoB (TeM) JUCHUILIHHBI



2.3.1 3ausaTHA JEeKIIMOHHOI0 THIIA

npousBoacTBax. [Torstue [TJIK 6ronornueckoro areHra B BO3ayxe
pabodeii 30HbI U B OKpYyXkarotiei cpene. [IpuHiumnst onieHku. OmeHka
MOTEHIMATBHOM aNIePreHHOCTH MUKPOOHOIOTHYECKOH MPOIYKIIHN 1
HCIIOJIE3YEMOT0 OMOJIOTHYecKOro areHTa. OCHOBHBIC HOPMBI U TIPaBHIIA,
PErIaMEeHTHPYIOUIHE ACSITEIHFHOCTh MUKPOOUOIOTHYSCKUX JTad0OpaToOpuil
MIPOM3BOJCTB.

®opmMma
HanMenoBanue paznena P
Ne Coneprxanne paszaena (TeMBbI TEKYLIEro
(Temsr)
KOHTPOJIA

1. |[oustue 6monornueckoii |[Tonstue 6mobezonmacHocTn. CymrHOCTH acmekToB biosafety u biosecurity. vy
6e3omacHocTH. Mcropust | XuMudeckne, OHMOJOTHYECKHE 3arpsS3HUTENH W IPHHITUI TOPOTOBOCTH.
6mobe3omacHOCTH. Hctopuss pa3BUTHS TPENCTAaBICHWHA O B3aWMOCBA3M IATOTEHHOTO
Buoteppopusm. OMOJIOrMYeCcKOro areHTa U pa3BUTHUsI 3a00JICBaHUI YeJI0BeKa, )KUBOTHBIX H

OuornoBpexxeHni mpeaMeToB. Ponmb paboOT y4YeHBIX-MHUKPOOHOJIIOTOB B
Pa3BUTHH NPE/ICTAaBICHUI 0 Onobe3onacHocTH. bronornyeckuit Teppopusm
U Mepbl TnpotuBojeiicTBusA. VcTopHus HCHOJB30BaHUS MATOTE€HHBIX
OMOJIOTMYECKUX areHTOB YEJIOBEKOM.

2. |OcHoBHBIE JeiictByromas B Poccun cucrema rpymnn HaTOr€éHHOCTH COTJIaCHO vy
MEKTyHAPOIHBIE HOPMBI |[IEHCTBYIOIMM HOPMATUBHBIM goKyMmeHTaM (CII 1.3.3118-13 u CII
6HOGE30MACHOCT. 1.3.2322-08). [eiictByromas kiaccu(puKaus maToreHoB 0 Kraccam
OCHOBHbIE HOPDMATHBHO- |1ATOTCHHOCTH BO3. MexayHapoaHsIe HOPMaTHBHO-TIPABOBBIE aKTHI 110
NpaBoBEIe akTEl PO B omobe3onacHOCTH: A3mIToMapckas KoHpepeHws, KapTexeHCKuit mpoTOKOIT
oBIACTH o 6uobe3zonacHocTH K KOHBEHINH 0 OMOIOTHYECKOM pa3HOOOpa3ui.
6106C30MACHOCTH 1 I'mobasHOE 3HAUEHUE COOIIOIEHISI HOPM H TIPaBUII 0OpAICHNUS C

o0BexTaMu 6rnobe3onacHOCTH. MeXIyHapoIHbIE IpaBUila IEPEBO3KU
JIeSITeTIBHOCTH IO . .
p Ouonornyeckux areHToB. L{eHTpaabHbI 00BEKT OHOIOTHYEeCKON
OOpalICHUIO € 0€30MacHOCTH — OMOJIOTUYECKU (PaKTOP.
MHUKPOOHOIIOTHIECKUMHU
00BEKTaMHU.

3. |buonoruueckue arentsl B |Pa3HooOpas3ye MaTOreHHbIX OMOTOTHYECKUX areHTOB. S bl Yy
MHKPOOHOJIOTHH KaK OHOJIOTHIECKOTO MPOUCXOKACHUS. BHPYCH Kak OMOIOTHYECKUI areHT.
06BEKTHI Buonorndeckast omacHOCTh TE€HHOMOIU(PUIIMPOBAHHBIX
Grobesonacuocty. [enpr. |[MHKPOOPTraHM3MOB, a TaKKe T€HOB U MX 4yacTei. [laTtorennsie

. b
GaKTepuH, BUPYCHI Omosornveckre areHThl (KyIbTYPHI KICTOK U TKaHSH pacTeHHN 1
& b

nprOHbL. TOKCHHEL 1 JKMBOTHBIX, OaKTEpHH, TPUOBI U BUPYCHI, IPHOHBI, T'€HbI, TOKCHHBI,
AQHTHUI'€HBI U METa00JIUTHI) KaK UCTOUHUK OHOJIOTHUECKON OTTaCHOCTH.

MHBIC METaOOINTHI. o
Bexrops! nepeHoca reHeTHYecKoi HHYOPMAIK KaK HCTOYHUK
Ouoyoruuecknx puckoB. ['opu3oHTAIBHBIN IEpeHOC TeHOB. HekneTounbie
(HE)XM3HECTIOCOOHBIE) MPOILYKTHI MUKPOOHOJIOIHIECKUX TIPOU3BOJCTB KaK
ouonoruyeckuii pakrop. GepMeHTbI, aHTUOUOTHUKH U Jp. BrusiHue
HEHOPMHPOBAHHOTO HCIIOJF30BAHMS aHTHOMOTHKOB Ha PAacIPOCTPaHCHUE
TEHOB YCTOWYHMBOCTH. | eHeTHYeCKUil prUCK 1 OHOOE30MacHOCTh IpH
MOJYYCHUH U Ucnoib30BaHuN [ MO, B TOM 4HcIIe, MUKPOOPTaHI3MOB.

HCK, 00YCIIOBIICHHBII BO3MOKHOCTHIO TOPH30HTAIEHOTO TIepeHOca

P 0
MapKepHBIX TeHOB YCTONYMBOCTH K aHTHOMOTHKAM.

4, |buonormueckas Buonorndeckast 6e30macHOCTh OMOTEXHOIOTHIECKIX POU3BOACTB. OOrmas vy
6e30MmacHOCTh CXeMa THIIOBOTO OMOTEXHOJIOTHYECKOT0 MTPOU3BOICTBA. Kitacchl onacHoCTH
GHOTEXHOIOTHICCKIX WCTIOJIb3YEMBIX B OMOTEXHOJIOTHH OMOJIOTHIECKUX areHTOB. OCHOBHBIC
IPOU3BOLICTB. WCTOYHUKHU SMUCCHH OMOJIOTHIECKOTO (pakTopa Ha OMOTEXHOIOTHIECKUX




5. |buo6ezomacHocTh Brobe3onacHOCTh OAKTEPUOIOTHUECKHUX U KIIMHUKO-HAarHOCTUYECKUX v
0aKTepUOIOrHYecKux U  |1abopaTopuil. YpoBHE 6100€30IaCHOCTH 1a60PATOPHEIX TOMEILECHHUI 10
KITHHUKO- cucreme BO3. JlokyMeHTO000pOT 1a00paTOpHH, OCYIIECTBIISIOIICH
JTMATHOCTHYECKHX oOpalneHre ¢ maToreHHBIMH OMOJIOTUYECKHMU U areHTaMu. basoBbie
N1aGopaTopHii. Jab0paTopuu - ypoBeHb OHostornueckoit besonacHoctr 1 u 2 o
kinaccudukanun BO3. [IpuHIUIEI TUIAHUPOBKY NTOMEIEHNH, TOTOKHU Cpel,
MmartepuanoB. OCHOBHbIE IIPaBHUJIa BEIITOIHEHUS PadOT. UCTIOIb3YEMOE
obopynoBanue g obecriedeHnss 6e30nacHOCTH. M30mpoBaHHbIe
nmabopaTopuu - ypOBEHb OHOJIOTHYECKOH Oe3omacHocTH 3 1 4 1o
knaccudukanmu BO3. [TprHINIE IITaHUPOBKY TOMEIIEHHH, IOTOKH Cpe,
MmarepuanoB. OTIM4ns 0T NpeAblayIIero yposHsa. OCHOBHBIE IpaBHIIa
BBITIOJTHEHHS PaOOT. HCIOIB3yeMoe 000pyIoBaHNe I 00eCTICUeHHS
6e3omacHocT. OCHOBHBIE HCTOYHUKY KOHTAMHMHAIIMY IIEpCoHalIa
0aKTEepUOIOTUUECKHUX U KIMHUKO-THAarHOCTHUECKHX J1a00paTopuit
NaTOTeHHBIMH OMOJIOrMYecKUMH areHtaMu. OnacHsle 1abopaTopHbIe
MaHUIYJSAIUHA. Mepbl IpeIoTBpaIleHHsI.
6. |O6opynoBaHue, Merto/p1 6e30nmacHOr0 0OpaleH st ¢ MUKPOOHBIMH KyJIbTypaMH 1 Yy
MaTepHalbl 1 MATOreHHBIM MaTepHaioM: ctepunn3anust (yOuBka) - 00opymoBaHue
CrencpeIcTRa st (aBTOKNAB, (PyMHUralMOHHAsI KaMepa), KOHTPOJIb Ka4eCTBa CTEPHIIN3AIIH.
6e30MACHOTO JlekoHTaMHMHANKUS TATOTEHHOTO OMOJIOTMYECKOr0 MaTepHaa.
BBINOTHEHNS PabOT ¢ O0e3BpexuBaHue (Ie3UMHPEKINS) padodero MecTa 1 HHCTPYMEHTOB —
ATOrCHHEIMIA METOJIBI ¥ HOAXOABL. YIbTPa(hHUOIETOBOE M3IIyUSHUE IS NE3MHPEKIINH 1
6 CTepWIM3AINHA. XUMHIECKHE METO/IBI Ae3NH(EKIINH Pa3THIHBIX
WOJIOTUIECKIMU
MarepuanaoB 1 00beKTOB. brnobe3omnacHOCTb ITpH BBITTOIHEHUH
ATCHTAMH. CTaH/IAPTHBIX MUKPOOHNOJIOTHYECKHX MPOLEAYp: TepEeceB, NHOKYJIISINS,
MPUTOTOBJICHUE Mpenapara-Ma3Ka JuIsl MUKPOCKOIIH, IMIETHPOBAHHE.
7. |Metons! 6e30macHOTO MeTomp! 6e30macHOr0 00paIIeH!s] ¢ MUKPOOHBIMH KYJIETYPaMH: vy
BBINOJIHEHHS PadoT ¢ M30JIMPYIOILEE U IPYroe 3alUTHOE 000pYI0BaHUE, CPEICTBA
MaTOreHHBIMU WHAUBUAYATbHOHN 31U Thl. CpecTBa MHAUBHUIYyATbHOM 3aIlIUTHI,
GHOIOTHIECKIMU HCIIOJIb3yEMBIE B MUKPOOHOIOTHYECKOH MpakTHKe. MakcuMasbHas 3aIiuTa
AreHTAMIL (TIpoTHBOYYMHBIN KOCTIOM). BOKCBI 6HoOrHUecKoi 6e30MacHOCTH.
[TpuHuuMne U npaBuia padboThl. YPOBHH 0€30MaCHOCTH OOKCOB
6uonoruyeckoii 6ezonacuoctu. Knaccudpukauums. MenuunHckoe
HaOJIoIeHNe epcoHaia, paboTarONIETo C TaTOTeHHBIMU OHOJIOTHYECKUMHU
areHTamH. JlelicTBUS NepcoHaa Mpyu BHELITATHON CUTYyaIlH Ha 00BEKTe
MPUMEHEHUS NTpaBwI bnoaornieckor 6ezonacHocTy. [Inanuposanue
JeITeNIbHOCTH J1abopaTopHy 10 0OpaIIEHHIO C OHOJIOTHYECKUM areHTOM C
y4eTOM TpeOOBaHHH OHOJIOTHIECKOHN Oe30MaCHOCTH.
8. |[lepcniekTHBHBIC [TprHIIMIIBI OCHOBHBIX OMUKCHBIX TeXHOJOTuM. [Touck u Y
yrpo3bl HaIpaBJICHHBIN CHHTE3 OCIIKOB C HOBBIMH CBOMCTBAMH.
omobesomacuoctu co  |IIporeomuka. COOpka XUMEPHBIX TEHOMOB HOBBIX BUPYCOB i silico.
CTOPOHBI HOBBIX IIporpaMmMupoBaHue HOBBIX CBOHCTB oenxoB. Heiipocetn cepuu
TEXHOMOr M. AlphaFold or Google DeepMind. Pucku 6eCKOHTPOIBHOTO
OMMUKCHBIE TexHOoryy| CO3AHNS U PACTIPOCTPAHEHUS! HOBBIX HEraTHBHBIX OHMOIOTHYECKUX
MPOLIECCOB.
U IIpsiMOe
TEHETUYECKOE
pEIaKTUPOBAHHUE.
2.3.2 3aHATHSA CEMHHAPCKOIo TUNA (JiadopaToOpHbIe padoThl)
®dopmMma
Ne | HanmenoBaHue pasnena (TeMbl) Temaruka 3aHATHI/PabOT TEKyLIEero
KOHTPOJIS
1. (ITonsiTne GMoNIOTHYECKOI 3HAaKOMCTBO C OCHOBHBIMHU OHMOJIOTHIECKUMH areHTaMH, SIBJISTFOIIIMMHUCS JIP
OesonmacHoctH. Mcropus o0bekTaMH ydera M KOHTpOJII B IENIX COOJIONCHUS HOPM
0106€301aCHOCTH. 6mobe3onmacHocTd.  OCHOBHBIE  HAyYHO-HCCIEAOBATEIbCKUE U
Buoreppopusm. MIPOM3BOJICTBEHHBIC TPOIECCHl B MHUKPOOHOJOTHU C TOYKH 3PEHUS
6100e301acHOCTH.




. |OcHOBHBIE MEXTyHAPOIHbIE PykoBopsiye mpUHIMITEI 0M00€30TTaCHOCTH. 3HAKOMCTBO C BEJCHHEM JIP, K
HOPMBI 0H00€30MIaCHOCTH. 1a0OpaTOpHOW JIOKYMEHTallMM 10 Yy4yeTy OHOOOBEKTOB, pPabOTHI
OcHOBHEIC HOPMATHBHO- CTEPHIM3AIIIOHHOTO 1 IIPOYETO 000PYJOBAHMS B MUKPOOHOIOTHYECKOM
npaBoBble akTel PO B 06nacTu aGOPaTOPHHL.
6100e30NacHOCTH
JIESITEIILHOCTH 110 00paIieH IO ¢
MHUKPOOHOIOTHIECKUMHU
00BeKTaMu.

. |buonoruueckue areHTsl B [IpakTHdeckoe 03HAKOMIICHHE C OMOTEXHOIOTHIECKUM IIPON3BOICTBOM JIP
MHKPOOHMOJIOTHH KaK OOBEKTH  |MHUKpOOHOW  OMOMAacchl ~ Kak ~ OOBEKTOM  OHOOE30IaCHOCTH.
6roGesonacHocTH. I'eHbl, OOopynoBaHue Uil 3allUTBIl  OT  ad3pPO30JbHBIX  BBIOPOCOB
OaKTepyH, BUPYCHI, TPHOHEL. 6uonoruyeckoro areHra. IlnaHupoBaHue NpakTUUECKON NEATEIbHOCTH
TOKCHHBI W MHBIC METAOOMATBL.  \yexong w3 [IJIK KMBEIX KICTOK B BO3AyXe paboueii 30HBI N

TUTMEHUYECKOTo cepTH(UKaTa mMTamMma.

. |bronornyeckas 6e3omacHocTs  |MukpoOHoNOrHUecKas 1adopaTopust Kak 0OBEKT NMPUMEHEHHS IIPaBHUII JIP, K
OHOTEXHOJIOTHIECKUX 6uobezonacHocTd. O3HaKOMJIEHHE € MPUHIMIAMHU Pa300LICHUS
IIPOU3BOACTB. MOTOKOB Ccpell Y HMHQUIMPOBAaHHBIX MaTEpPUaAlIOB MOCPEACTBOM

30HHPOBAHUS JTa0OPATOPHH.

. |brobe3onacHOCTD 3HAaKOMCTBO C METOJaMH 0e30macHOro oOpaIleHHs C KyJIbTypamHu JIP
0aKTepPHOIOTHIECKHX H HENaTOTeHHBIX MHKPOOPTaHM3MOB Ha IIpUMEpE IepeceBa KyabTyphl E.
KIIMHUKO-THarHOCTUIECKUX coli(mramm K-12) Ha ckomeHHbIM arap. IIpuHIMOB W TpaBuiIa
1abopaTopHuii. oOpamieHHsT € KyJIbTypaMH pPa3IUYHBIX KJIAcCOB MATOTEHHOCTH.

Crepuan3annoHHOE U 3aIIUTHOE 000PYAOBaHNE MUKPOOHOIOTHIECKOM
naboparopuu.

. |O6opynoBanue, MaTepuaibl U |3HAKOMCTBO C METOAAMU JIe3WH(EKINH padodero MecTa (XuMHUecKas JIP, K
CIIELICPEACTBA AJi 06€30IacHOTO  |06paboTKa JaMUHAPHOTO OoKca, Y P-061yueHue) B 1abopaTopum.

BBITIOJTHEHUSI paboT ¢
MATOr€HHLIMHA OHOIOTMUECKUMH
arcHTaMu.

. |MeTozp! Oe30omacHOrO Pabora B 6okce Ouosoruyeckoii 6ezonacuoctu. Pabora B cpeicTBax JIP
BBITIOJIHERHS paboT ¢ WHJIMBHUYAJIBHOH 3aIIUTHI C YCIOBHSAX, IIPHOJIMIKEHHBIX K yCIOBHSIM
aTOT€HHBIMU OUONOrHYECKUMH pearpHON KIMHUYECKOW MUKPOOHOIIOTHYECKOH 1ab0opaTopuu.
arcHTaMH. Peanu3arus npuHIuna «3amnmra onepaTopa». 30HUpOBaHUE pabodei

MTOBEPXHOCTH.

. \IlepcieKTUBHBIE YTPO3bI [TpyHLIMIIBI OCHOBHBIX OMUKCHBIX TeXHOJI0TUM. [Touck u JIP

Ono0e30macHOCTH CO HaIpaBJIeHHBIH CHHTE3 OCIIKOB C HOBBIMH CBOMCTBAMH.
CTOPOHbI HOBBIX TEXHONOTUH. |[Iporeomuka. CHOpKa XUMEPHBIX TEHOMOB HOBBIX BUPYCOB inl
OMUKCHBIE TEXHOJIOTHH 1 silico. TIporpaMmupoBaHre HOBBIX CBOMCTB OesikoB. HelpoceTn
TpAMOC I'CHCTHHCCKOC cepunu AlphaFold or Google DeepMind.

pEIAKTUPOBAHHUE.

. (IlepcrieKTUBHBIE YTPO3BI Prcku GECKOHTPOIBHOTO CO3/JaHUsI U PACTIPOCTPAHECHUST HOBBIX JIP
6100€e3011aCHOCTH CO HETaTHBHBIX OHOJOTMYECKHX MPOIIECCOB.
CTOPOHBI HOBBIX TEXHOJIOTHM.

OMUKCHBIE TEXHOJIOTUU U
MPSIMOE TEHETUYECKOE
pEIaKTUPOBAHHUE.

3amuTa mabopatopHoit padotsl (JIP), BemmonHenue kypcosoro npoekta (KII), kypcoBoii paboThl
(KP), pacuerHo-rpadpuueckoro 3amanus (PI'3), nanucanue pedepata (P), scce (3), xomnoksuym (K),
tectupoBanue (T) u 1.1.

2.3.3 IIlpumepHasi TeMaTHKAa KypPCOBBIX padoT (IIPOEKTOB)
KypcoBblie paboTbI He IPESYCMOTPEHBI

2.4 IlepedyeHb Y4eOHO-METOAMYECKOr0 o0ecmedeHHs] JIsi CAMOCTOSITEJIbHOH PadoThI
o0yuyarumuxcsi Mo JUCHUILIMHE (MOIYJIIO)



Ne Bug CPC

[Tepeuenp y4eOHO-METOIMUECKOTO 0OECTICUEHHS IUCIUIUTMHBI 1O BBIOJIHEHHIO
CaMOCTOSTENILHOM PabOTHI

1 |Hamucanue pedepatoB

MeTtoanueckne peKOMEHAAIMH [0 OPraHU3alNnH CAMOCTOATEIBHON PaboThI
CTYJCHTOB Ka(eApbl TeHETHKH, MUKPOOHOIOTHH U GHOXMMUH, yTBEPIKACHHBIC
kagenpoii nporokos Ne 07 or 21.03.2025 ¢

2 |[loaroroBka MyJIbTUMEIUITHBIX
[Ipe3eHTAlUM

MeToandeckre peKOMEHIIAIMH 110 OPTaHU3aIMK CAMOCTOSTEILHON paO0ThI
CTYZCHTOB KaeJphbl TCHETUKH, MUKPOOHOJIOTHH ¥ OMOXUMHUH, YTBEPIKICHHBIC
kadenpoii mpotokos Ne 07 ot 21.03.2025 r

3 |CamomoaroroBka

Meroauueckue pPEKOMEHIAIMM MO0 OpraHM3allid CaMOCTOSTENBLHONH pPaboThI
CTYy/IeHTOB KadeIpbl T'CHETHKH, MHUKPOOHOIOTHH U OHOXHUMHH, YTBEPXKICHHBIC
kadenpoii mpotokos Ne 07 ot 21.03.2025 r

Y4eOHO-METOAMUECKUE MAaTepHAbl ISl CaMOCTOSTEIbHON pPabOThl OOydYaromuXcsi M3 YHclia
WHBAJIUJIOB U JIMII C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 310poBbsi (OB3) mpenocrasisitores B Gpopmax,
aJIalITUPOBAHHBIX K OTPAaHHYCHUSM UX 3JJ0POBbS U BOCIPUATUS HH(OPMALIUH:

J1J1st U1 C HApYIICHUSIMH 3PCHHS:

—B TIEYaTHOH (popMe yBEITHMUEHHBIM MIPU(TOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B popme ayauocaiina,

— B ITIe4aTHOM opMe Ha si3bIKe bpaiins.
Jnst muu ¢ HapyleHusIMU Ci1yXa:

— B [IeYaTHOM opme,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.
JUist u1 ¢ HapyIIEHUSIMHM OTIIOPHO-/IBUTATENIBHOTO anmapara:

— B miedaTHoi opme,

—B (l)opMe QJICKTPOHHOT'O JOKYMCHTA,

— B popme ayauodaiina.

I[aHHBIfI MNEepCeUCHb MOXKET OBITh KOHKPCTU3UPOBAH B 3aBUCHUMOCTU OT KOHTHUHI'CHTA

oOydJaronuxcs.

3. O6pa3oBaTe/ibHbIe TEXHOJIOTHH, IPUMEHsiEMble TPU 0CBOEHU U JMCIUTLIHHBI (MOLYJIs1)
[Tpu peanu3zanuu yueOHOH pabOThI M0 OCBOECHUIO Kypca "'bruobe3onacHocTs B MUKPOOHOIOTHH U
OMOTEXHOJIOTHH ' UCTIOIB3YIOTCSI COBPEMEHHBIE 00Pa30BaTENbHbBIE TEXHOIOTHUHU:
¢ uHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH;
® TIPOEKTHBIE METOJIbI O0OyUECHHS,
®  HCCIIEIOBATEILCKUE METO/IBI B O0YUCHHH;
e mpobieMHOe 00ydyeHue

Npe/IOKEHHBIE Ul CaMOCTOSITEIbHON PaboThl BOIIPOCHI IO TeMe

3aHATHA.

KOHTPOJIMPYEMBbIE MPEIoIaBaTeieM JUCKYCCHH [0 TeMaM:
KoHTpomnupyeMmble npernoiaBaTeineM JUCKYCCHH M0 TeMaM:
Haunbomnee pacpocTpaHeHHBIE IyTH KOHTAMHIHALINHN [IEpCOHANA

MATOreHHBIMH OHOJIOTYECKAMHU areHTaMHU PA3IYHON TIPHPOTBL.
Mertobl paboThI B OOKCE OHOJIOTHYECKO# OE30MacHOCTH.
Be3omnacHas paboTa ¢ HHOUIMPOBAHHBIMHE KHIKOCTSMH, B TOM

YHCIie, HeHTPU(yrupoBaHUe, UTIETUPOBAHKE.

MuKkpoOHOIOTHIECKUE TA00PATOPHU U OMOTEXHOJIOTHICCKUC

MPOM3BO/ICTBA B pa3pabOTKe U IPUMEHEHHU Mep OHO0E30IaCHOCTH.
Hopwmsl, neficTByromue Ha MUKPOOHOIOTHYECKOM IPOM3BO/ICTBE

1 B MUKpOOHoJornieckoi jaboparopun. Kimacchl maroreHHOCTH

MHKPOOPTaHI3MOB.

O6opynoBaH¥e MUKPOOHOJIOTHUECKON JTab0paTopHy,
obecrnieynBaroiee 0e30MacHOCTb MPH OOPAIIEHUH ¢ MUKPOOPTaHH3MaMH

B 3aBHCHIMOCTH OT KJIaCCa TAaTOTEHHOCTH.

Cemectp Bun 3ansitust | Mcnonb3yeMble HHTEpaKTUBHBIC 00pa30BaTeNIbHBIC TEXHOIOTUH KonuuecTBo
(JL, JIP, IT3) 4acoB
5 13 paboTa B MajbIX Ipymmax C MeJdbl0 OOCYXJIeHHS OTBETOB Ha | 24




IToaroroBka cTyJgeHTaMH MYJIBTUMEIUHHBIX IpPE3EHTALMH II0
TeMaM:

OrneHka MUKpOOHOJIOTHYECKOTO pUCKa NpU padoTte ¢ oOpasnamu,
nH(OpMaLHs 0 KOTOPBIX OrpaHUYEHA.

bazoBble aboparopuy - ypoBHH OHOJIOTHYECKOl onacHOCTH 1 1
2 mo xnaccudukanmu BO3: Komekc MNpakTHKH, J1abOpaTopHOE
00opyoBaHUE, MEAUITMHCKIHA KOHTPOJb.

WzommpoBannas abopatopusi — YpPOBEHb OHOJOTHYECKOMH
6e3omacHocTH 3.
MakcuManbHO — M30JMPOBaHHAs — J1adopaTtopusi — YpOBEHb

OMOIOTHYECKOH 0€30I1acHOCTH 4.

JlaGopaTopHble moMeIeHUs Uil pabOThl C KUBOTHBIMU C TOUKH
3peHust OM00E30MaCHOCTH.

[IproHBI Kak HaMMCHEE W3YYCHHBI OOBEKT OHOJOTHYCCKOU
OIIACHOCTH.

Konuernuu OnOIOrHYecKkoil 0e30macHOCTH B J1a0OPATOPHBIX
ycnoBusix. OCHOBBI NEPEeBO3KH HH(EKIIMOHHBIX MAaTEPHUAJIOB.

Bokcer Ouomoruueckoit Oe3omacHocT. be3omacHas pabota ¢
00pasiamMu B Ja00paTOpHH: Ae3MHGEKIUS M CTEPHIN3AIIHSL.
Hroro 24

I[JISI Jan ¢ OrpaHM4YCHHBIMHM  BO3MOKHOCTSAMU 3O0POBbSA IMPCAYCMOTPCHA OpraHu3alusa
KOHCYJ'IBT&I.IPIFI C HUCIIOJIB30BaAHUECM SHGKTpOHHOﬁ IIOYTHEI.

4. OueHouHbIe cpeacTBA IJIsl TEKYIIero KOHTPOJISI YCIeBAeMOCTH M MPOMEKYTOUYHOI
arrecTaluuu

OrueHouHbIEe CpeCTBa MPEeIHA3HAUEHBI Il KOHTPOJIS U OLIEHKH 00pa30BaTeNbHBIX TOCTHKEHUN
00ydaromuxcsi, OCBOMBIIHNX IPOrpaMMy YIeOHOH AUCIHUILINHBI 'Bro0e30macHoCTh B MUKPOOUOJIOTHU U
OMOTEXHOJIOTHH

OneHOYHBIE CpEACTBA BKJIIOYACT KOHTPOJBHBIE MaTe€puaabl [JIi TPOBEACHHUS TeEKYIIEero
KOHTPOJISA B (OpME3aIIHUTHI MPAKTHIECKON pabOThI, YCTHOTO Ompoca, pedepara, JOKIaaa-Mpe3eHTaIuN
10 IPOOJIEMHBIM BOIIPOCAaM, ¥ IPOMEKYTOYHOM aTTecTanuu B opMe BOIIPOCOB K IK3aAMEHY.

CprKTypa OLCHOYHBIX CPEACTB AJIA Telcymei/i u l'lpOMe)KyTO‘-IHOﬁ aTrreCcTalumn

HaumenoBanune
OLIEHOYHOI'O CPEJCTBA
Ko u nanmerosanue PesynbTaThl 00yUeHHUS MO TUCIUIUTHHE pomexyT
HMHIUKATOpa Texymuii OoYHas
KOHTPOJIb | aTTeCTaIH
St
HUIIK-1.1. Bnaneer 3HaeT (QyHAaMEHTaJIbHBIE W Teoperniyeckue mNoHATHS | JlabopaTop | Bompock
COBPEMEHHBIMU obecrieuennss OMOOE30ITACHOCTH TIPH  BBINIOJIHEHUH | Has Ha
MH()OPMaMOHHEIMA JIeATeIbHOCTH B 00JIACTH MUKPOOHOJIOTHH; pabora 1 SK3aMEHe
pecypcaMu yYMEET ONpeseNIsiTh KJIAcC OMACHOCTH OHOJIOTMYECKOTro 1-5
OHMOJIOTHYECKOTO U areHTa, TPYIILy MaTOTeHHOCTH, 0€301acHO BBITOIHATH
9KOJIOTUIECKOT0 mabopaToOpHbIE  MAHMITYJSIUA C  [ATOT€HHBIMHU
COJIEPKAHUS B yMEeT OMOJIOTHYECKUMHI  areHTaMH Ui OCYIIECTBIICHHS
WCTIONb30BaTh UX B 9KOJIOTHYECKOTO MIPOSKTHPOBAHUS;
npodeccrnoHaTbHON BJIaJIeeT HABBIKAMH IPOEKTHPOBAHHUS OMOOE30macHoOi
JIESATENBHOCTH. paboTBl ¢  TATOTEHHBIM  MHKPOOHMOJIOTHYECKUM
areHToM.
UIIK-1.2. Brageer 3HAeT 3aKOHOMEPHOCTH AKOJIOTMYECKHX IpoueccoB u | Jlabopatop | Bompocs
SKCHEPUMEHTAIBHBIMU JOKyMEHTAIMIO, PETJIAMEHTHPYIOIIYI0 OoOpalieHue c | Has Ha
METOAAaMU HCCIEJ0BAHUN NIAaTOTeHHBIMM ~ OHOJIOTMYECKMMH  areHTaMu B | pabota 2 SK3aMEHe
(10 TeMaTHKe IPOBOIUMBIX MHUKPOOHOJIOTMYECKOH J1ab0paTOpHH, MPH TOJITOTOBKH 6-10
pa3paboToK). HAYYHBIX IPOEKTOB ¥ HAYYHO-TEXHUYECKHX OTYETOB;
yMeeT OpraHU30BBIBATH MEPOIPHUATUS C YUYETOM
TpeboBaHNH OMOOE30MaCHOCTH I COCTABJICHHUS
HAYYHBIX POEKTOB;




BJaJiceT METOJAMH BBISBICHHUS YA3BHMBIX MeCT,
CMOCOOHBIX ~ BBI3BaTh  3apaKCHUS MEpPCOHANA U
OKpY’)Karomieil cpeibl MAaTOTCHHBIM OHONOTHYECKUM
arceHTOM, u METOJIaMH BOCCTAHOBJICHUSI
6100€3011acCHOCTH OOBEKTOB ISl IOJTOTOBKH HAay4YHO-
TEXHUYECKHUX OTYCTOB.

HIIK-1.3. Ymeet 3HAaCT OCHOBHBIC MyTH B3aMMOJCHCTBHA BHPYCHBIX | JlabopaTop | Bompock
aHAIM3UPOBATh 00BEKTOB JIPYT C APYTOM U CO CPEIIO OOUTAHUS; Hast Ha
pe3yNIbTaThI yMEeT HCIIOJb30BaTh BUPYCOJOTMYCCKHE METONbI | paborta 3 9K3aMeHe
SKCIIEPUMEHTOB H OIICHKH B3aMMOJACHCTBHUS MHKPOOPTAaHU3MOB IIPYT C 11-15
MPEICTaBIATh UX B popMe JpYrOM U C IPUPOAHOM CPENoM;
My OJIMKAIIiA B BlIAlCET  HAaBBIKAMH  OICHKH  B3aNMOACHUCTBUS
peIeH3NpYEMBIX HayIHBIX MHKPOOPTaHU3MOB IpPyr C JAPYIOM H CO Cpemoit
W3aHUSIX. oOuTaHuA.
UIIK-1.4. Obnamaet 3HaeT OCHOBHBIE IIyTH BHpYcoJorHueckor oreHku | Jlabopatop | Bompocs
HaBBIKaMU IPOBOJIUTH COCTOSIHUS OKPYIKaroIeil cpebl; Has Ha
JUCKYCCHH HA HAyYHBIX yMEeT HCIOJIb30BaTh BUPYCOJOTMYCCKHE METOIBI sl | paborta 4 JK3aMeHe
(Hay4HO-TIPAKTUYIECKUX ) OIIEHKH COCTOSIHUS IPUPOTHOMN CpEbI; 16-20
MEPOTIPUSITHUSX, BlIaicCT HaBbIKaMH pabOThl Ha J1abOPaTOPHOM
WCIIONB30BaTh B 000pyIOBaHUU MJISI OLICHKH COCTOSIHHS TPUPOIHOM
npo¢eCCUOHATBHOM cpensl
JIeSITENIbHOCTH
OTCYECCTBEHHEIC U
3apyOeKHbIC 0a3bl TAaHHBIX.
WUIIK- 3.1 Binaneer 3HAET MOIXO/IbI OLICHKH COCTOSIHUS MPUPOIHOU cpensl ¢ | JlabopaTop | Bompocs
(hyHIaMEeHTAIIEHBIMU TOYKH 3peHUs1 OM00e301macHOCTH; Has Ha
TMOHATHAMH U ymeer OpUEHTHPOBATHCA B COBpEMCHHBIX | paboTta 5 JK3aMeHe
TEOPETHICCKUMHU METOJMYECKUX TOAXO0JaX, KOHIENIHAX U MpodieMax 21-25
3HAHUSIMH OHOJIOTUHU U (U3HOJIOTHH, IIUTOJIOTHH U OMOXHUMHH TIATOT'€HOB;
9KOJIOTHH. BlIaJiceT HABbIKAMU OpraHu3anuu JabopaToOpHOTO

HCCIIeTIOBAHUSI
HIIK-3.2 Brnageet 3HAaeT 3aKOHOMEPHOCTH TpaHchopMmarmu 1oTokoB | Jlabopatop | Bompocst
COBPEMEHHBIMU renernueckord uHpopmaumu ot PHKoBoro mepuona | Has Ha
MPEJICTaBICHUSIMH O 3apOKJICHUS )KU3HH JI0 COBPEMEHHOTO JTaIla; pabota 6 SK3aMeHe
3aKOHOMEPHOCTSAX yMeeT IPUMEHSTh MOJIEKYIIPHO-TEHETHIECKHE METOBI 26-30
Pa3BUTHA OPTaHUIECKOTO JUTSL aHAJIN3a SBOIIOINH TCHOB ¥ TCHOMOB;
MUpa. BIIAJICCT METOJAMH aHAJI3a KPUBBIX IDIABICHHS
HIIK-3.3 YmeeT 3HaeT TPUHIMIBI KaTajorm3amuu o onucanus | Jlaboparop | Bompockt
UCIIOJIE30BaTh 3HAHUE TCHETHYCCKUX  XapaKTePUCTUK  CBOWCTB  JKUBBIX | Has Ha
3aKOHOMEPHOCTEH 00BEKTOB; pabora 7 JK3aMeHe
OHMOJIOTUYECKHX MPOIECCOB | YMEET CHUCTEMATH3HPOBAaTh T'€HETHYECKHE KapThl IS 31-35
U SIBIICHUM, IS CO3/IaHUS OTYETOB;
MOJTOTOBKY HAYYIHBIX BIIAJICET CIIOCOOHOCTBIO HCIIONIE30BaTh TEKCTOBEIC
MPOEKTOB M HAyYHO- PEemaKTOPHI ISl ONIEPUPOBAHIS TEHETHUECKUM KOJIOM
TEXHUYECKUX OTYCTOB B
00J1acTh OMOTEXHOJIOTHH,
CENbCKOTO XO35MCTBA U
OXPaHbI IPUPOIBIL.
HIIK-4.1. Ymeer 3HAET MPUHIUIIH paOOTHI OCHOBHBIX CUCTeM U QyHKIMiH | Jlabopatop | Bompockt
OpTaHW30BBIBATH MPOIECC Yy BHPYCOB: Mop(doioruro, CTpoeHHe, MeTadoau3M | Has Ha
MIPOBEJICHUS MCCIIEOBaHUI 3apaK€HHBIX OMOJIOTHIECKUX 0OBEKTOB; pabora 8 JK3aMEHEe
C yJacTHUEeM MPUBJICUYCHHBIX | yMeeT OpUEHTHUPOBATHCS B COBPEMCHHBIX 36-40

KOJJIEKTUBOB
HCITOJTHUTEIICH.

METOAUYCCKHUX IIOAXOAdaX, KOHLCIIIUAX H npo6neMax
(I)I/I3I/IOJ'IOI‘I/II/I, OUTOJIOTHUHU U OHOXHMHH BUPYCOB,
BJIaICET HaBbIKaMH  OpTraHU3alHuU na60paTopH0r0
HUCCJICIOBAHUA




UIIK-4.2. Ymeet 3HAET TIPUHLIMAIIBI OLICHKH B3auMocBs3u | Jlabopatop | Bompocer

OLICHMBATh HaY4HBIC (DM3HOJIOTMYECKOTO COCTOSHUS BUPYCOB ¢ (hakTopamu | Has Ha
pe3yIbTaThl OTAEIBHBIX OKpY>Kalollel cpepl; pabora 9 JK3aMeHe
YUEHBIX W/WITN yMeeT KpUTHYECKH aHaIU3UpOBaTh IIONyYEHHBIC B 41-44
KOJUICKTHBOB npotecce J1abopaTopHO IeSTeTbHOCTH PE3YNIbTAThI;

UCTIOJTHUTEIIEH. BJaZieeT HaBBIKAMM IPOBEPKH M OLEHKH PE3YJIbTaTOB

mab0opaTOPHOTO HCCIICAOBAaHUA B OOJIACTH OLEHKH
B3aMMOCBSI3M COCTOSIHHS BHPYCOB  C (paKTOpaMu
BHEIIIHEH Cpefibl

UIIK-4.3. Obnamaet 3HAaeT NPHHIWILI TOCTAaHOBKM JKcrepuMeHTa i | Jlabopatop | Bompocs
HaBbIKaMU MPOBEICHUS BUPYCOJIOTHIECKOW OIIEHKH COCTOSIHUSI TPUPOTHOHN | Has Ha
MEpPOIPUATHH 110 OLIEHKE cpenpl; pabota 9 JK3aMEHe
COCTOSIHUS TIPHPOTHON yMEeT HCHOIh30BaTh MHUKPOOHOIIOTHIECKAE METOMIBI 45-50
CpeZbl ¥ BOCCTAaHOBJICHUIO JUISL BUPYCOJIOTMYECKON OIIEHKHU COCTOSIHUS PUPOTHOI

Oropecypcos. Cpensl;

BJaZeeT HaBBIKAMH PabOTBl Ha  COBPEMEHHOM
000pYyZOBaHUM JUIsi OLEHKH COCTOSHHSI HPUPOJTHOI
cpezbl

TunoBble KOHTPOJIbHBbIE 3aJaHMS MJIM MHbIe MaTepUaJibl, He00X0AMMbIe JJISl OLEeHKH 3HAHWIA,
YMeHHI, HABBIKOB U (WJIM) OMNbBITA /AeATEJbLHOCTH, XapaKTepU3YWIIUX 3Tanbl (opMHUPOBAHHS
KOMIIEeTEeHIIUIi B Ipo1ecce 0CBOeHHUs 00pa30BaTeIbHOI NPOrpaMMbl

Ilepeuenb BONPOCOB /ISl YCTHOT'O KOHTPOJIS 3HAHUI CTY/I€HTOB:

Tema 1: Ilousitne 6mosioruueckoii 6e3onacuoctu. Ucropust 6uodezonacHocTu. buoreppopusm.
Bonpock! [u1st MOArOTOBKH:

ITonsatue 6uobesonacHocTH. CylHOCTH acnekToB biosafety u biosecurity. Xumuueckue, 6Monorndeckue
3arps3HATENN U TPUHITUT TTOPOTOBOCTH. MIcTOpHs pa3BUTHS MPEICTABICHUH O B3aMMOCBSI3U TATOT€HHOTO
OMOJIOTMYECKOT0 areHTa U pa3BUTHs 3a00J1€BaHUI YeTI0OBEKa, dKUBOTHBIX U OMOTIOBPEXKIEHUH IPEAMETOB.
Pornb paboT yueHBIX-MUKPOOHOJIOTOB B PAa3BUTHH MPEACTABICHHI 0 Oro0e3omnacHocTu. bruomornueckuit
TEPPOPHU3M U MEphl MPOTUBOAEHCTBHS. VcTOpus MCIOIB30BaHUS NAaTOT€HHBIX OMOJIOTHYECKUX areHTOB
YEJIOBEKOM.

Tema 2: OcHOBHBIC MeXKIAyHAPOAHbIE HOpPMBbI OuoOe3onacHocTH. OCHOBHBIC HOPMAaTHBHO-
npaBoBbie akTbl P® B o0gactu 0Ouo0e30macHOCTM M  [JeATEJbHOCTH 10 O0paleHHI0 ¢
MHMKPOOHOJIO0THYEeCKUMH 00beKTaMHu.

BOHpOCBI JJI1 TIOATOTOBKU .

HelictBytomas B Poccum cucteMa Tpyln MaTON€HHOCTH COTJIACHO JACMCTBYIOIIMM HOPMATUBHBIM
nokymentam (CIT 1.3.3118-13 u CIT 1.3.2322-08). [leiicTBytomiast kiaccupUKalUs MATOTEHOB IO
Kkjaccam naroreHHoctn BO3. MexnyHapoaHble HOPMAaTUBHO-IIPABOBBIE aKThl O OMO0E30MacHOCTH:
Asunomapckas koHpepeHuusi, KaprexeHckuil mnpoTokon mo Ouobe3onmacHoct kK KoHBeHIMH 0O
OmosoruueckoM pa3zHoobOpasuu. [obanpbHOE 3HAYCHHE COOJIIOJACHHS HOPM W TPABWIJI OOpaIleHUs C
o0beKTaMu OMO00E30MacHOCTH. MeXIyHapOoJHble TpaBWiIa TE€PEBO3KH OMOJIOTUYECKUX areHTOB.
[leHTpanbHBIN 00BEKT OMOJIOTHUECKONM 0€301TaCHOCTH — OMOIOTHYECKUN (PaKTop.

Tema 3: buoJsiornyeckue areHTbl B MHKPOOHOJIOTMH KaK 00beKThl Omode3omacHocTH. I'eHbl,
0aKkTepuu, BUPYChI, NPUOHBI. TOKCHHBI U MHBbIE META00JIUTHI.

Bomnpocs! 1t OArOTOBKHU:



Pa3noobpa3ue naToreHHbIX OMOJOTUYECKUX areHTOB. SIJ1bl OMOJOTHYECKOrO MPOUCXOoXKAeHUs. Bupychl
Kak OMoJIoTHYecKuil areHt. bruomornyeckas OomacHOCTh TEHHOMOIU(HUIIMPOBAHHBIX MUKPOOPTaHU3MOB,
a Tak)ke TeHOB U uX yacteil. [laTorennsie Ononoruyeckue areHTsl (KyJIbTYphl KJIETOK U TKaHEH pacTeHH
U JKUBOTHBIX, OaKTepuu, TpHUObI U BHPYCHI, IPUOHBI, T€HBI, TOKCUHBI, aHTUTE€Hbl U META0OJHUTHI) KaK
UCTOYHUK OMOJIOTMYECKOW OmacHOCTU. BekTopbl mepeHoca reHeTHueckoil nHGopManuu Kak UCTOUHUK
OMOJIOTUYECKUX PHUCKOB. [ OpH3OHTAIBHBIA TEpeHOC TeHOB. HekieTrouHsle (HEKH3HECIIOCOOHBIC)
MPOIYKTHl MUKPOOHOJIOTHYECKHUX MMPOU3BOJCTB Kak Ouonornueckuil pakrop. GepMeHTbl, aHTHOUOTHKHU
U Jp. BausHue HEHOPMHPOBAHHOTO WCIOJIB30BAHUS AHTUOMOTHKOB Ha pPACIpOCTpAaHEHHE TI'EHOB
ycTounBOCTH. [ eHEeTHYeCKUH pUCK M OM00E301aCHOCTh MPHU MOTYYEHUHU U HCTioib30Banuu [ MO, B Tom
qHcie, MHKPOOPTraHM3MOB. PHCK, OOYCIOBJICHHBIH BO3MOXHOCTBIO TOPHU30HTAIBHOIO IEPEHOCA
MapKEPHBIX F€HOB YCTOMYMBOCTU K aHTUOUOTHKAM.

Tema 4: buosiornueckasi 0€30IaCHOCTL OMOTEXHOJIOTHYECKUX NTPOU3BOJACTB.
Bormpocs! 115t moaroToBKu:

buonornueckass 0e30mMacHOCTh OWMOTEXHONOTMYECKUX Mpou3BoAcTB. OOmas cxema THUIIOBOTO
OMOTEXHOJIOTMYECKOTO IMPOM3BOACTBA. Kiacchl OMAacHOCTH HCIOJB3YEMBIX B OHMOTEXHOJIOTHH
Ouosiornyeckux areHToB. OCHOBHBIE HCTOYHMKM 53MUCCHUM  OHOJOrMuYecKkoro (Qaxkrtopa Ha
ouotexHoiornyeckux npouspozacteax. [loustue [1IK 6monornyeckoro arenra B Bo3ayxe paboyeit 30HbI
u B Okpyxatomed cpene. Ilpunnunsl  onenkn. OLeHKa NOTEHUMAIBHOW — aJIIEPr€HHOCTH
MHUKPOOHOIOTUYECKON MPOAYKIUH W HCHOJIB3yeMoro Ouosorudeckoro areHTa. OCHOBHBIE HOPMBI U
[IpaBUJIa, PErJIAMEHTUPYIOLINE AEITEeIbHOCTh MUKPOOHOIOTNYECKUX J1a00PaTOPHil U IPOU3BOJCTB.

Tema 5: buode3onacHOCTh 0AKTEPHOTOTHYECKUX M KIMHUKO-AUATHOCTHYECKHUX JadopaTopuii.

BOHpOCBI JJIA ITIOATOTOBKHM

bruobe3zonacHocTh  OGAKTEPUONIOTHYECKMX M KIMHHMKO-AMAarHOCTMYECKHX Jlaboparopuil. YpoBHH
O61o0e30macHOCTH J1abopaTopHbIX mHoMenleHuit no cucteme BO3. JlokymeHTO0O0OpOT J1abopaTopuu,
OCYILECTBISIONIEH oOpallleHue C TaTOreHHbIMU OMOJIOTMYECKUMH U areHTaMu. bazoBsle nabopaTopuu -
ypoBeHb Ouosornyeckoir OezomacHoctd 1 u 2 mo knaccupukaumu BO3. [IpuHUMIBI TUIaHUPOBKHU
MIOMEIIEHUH, TMOTOKU cpex, MarepuanoB. OCHOBHBIE NpaBUiIa BBHIMOJHEHUS paboT. HCHOIb3yeMoe
o0opynoBaHue s obecrieueHus: Oe3zonmacHocTu. M3onupoBaHHble a0opaTopun - ypOBEHb
ouosiornyeckoil 6e3onacuoctu 3 u 4 no kiaccuduranuu BO3. TIpuHIMIBI MITaHUPOBKH MOMELCHUH,
MIOTOKHU cpell, MatepraioB. OTIu4Ms OT NpeaAbLAyIIero ypoBHs. OCHOBHBIE NTpaBUIia BBIIOJHEHUS padoT.
ucrnoib3yeMoe o0opyaoBaHue i obecrniedyeHus 6e3onacHOCTH. OCHOBHBIE MCTOUHMKH KOHTaMHUHAIUH
nepcoHajia 6aKT€pI/IOJ'IOFI/ILIeCKI/IX n KIIMHUKO-IUAarHOCTUYCCKUX J'I&60p3TOpI/II>i IIaTOI€HHBIMU
OuosiornyeckuMu areHTaMmu. OnacHbsle 1abopaTOpHble MAHUIYJISAIMUA. Mepbl IpeA0TBpaIleHuUs.

Tema 6: OGopynoBaHue, MaTepuajbl U CHELCPEACTBA AJs1 0€30MACHOT0 BBINOJHEHHUS PadoT C
NATOreHHLIMHM OHOJIOTHYEeCKHMMH areHTAMM.

BOHpOCBI JJIA TIOATOTOBKH

Mertoapl Oe3zomacHOro oOpalieHusi ¢ MUKPOOHBIMH KYyJIbTYpaMH W TAaTOI€HHBIM MaTepHallOM:
crepunn3anus (youBka) - obopynoBaHue (aBTOKJIAaB, (pyMHUTalliOHHAs KaMepa), KOHTpPOJIb KayecTBa
crepuiu3aiuy. JleKOHTaMuHAIMsS TaTOreHHOro Ouosiorndyeckoro Matepuana. (OO6e3BpexHBaHHE
(ne3undexius) paboyero Mecta U MHCTPYMEHTOB — METObI M MMOAXO0AbI. Y IbTpadroIeTOBOE N3TyUYEeHUE
Ui Je3UH(EKIMH U CTepHIIN3alui. XUMHUYECKHE METOMAbI Je3MH(EKIMH Pa3InYHbIX MaTepHallOB H
00BbeKTOB. brio6e301macHOCTh MpH BHINOTHEHUH CTaHIAPTHBIX MUKPOOHOJIOTHYECKHX MPOLIETypP: IEPECEB,
WHOKYJISILIMS, IPUTOTOBJIEHHUE TIpenapara-mMa3Ka sl MUKPOCKOITMH, TUIIETUPOBAHHE.

Tema 7: MeToabl 6€30MaCHOT0 BBINOJIHEHHUSI Pad0T ¢ NATOreHHBIMU OHOJIOTMYECKUMHU areHTaMHU.

Bomnpocs! 1t OArOTOBKHU:



Mertoapl Ge3omacHOro OOpameHuss ¢ MUKPOOHBIMH KYJIBTypaMH: H30JIMPYIONIEe W JAPYroe 3aIlluTHOE
o0opynoBaHue, CpeACTBa HWHIWBUAyaIbHOW 3ammuThl. CpeacTBa WHAMBUAYAIBHOW  3alllHUTHI,
UCIIOJIb3yeMbIe B MUKPOOHOIOTHYECKON PaKTUKe. MaKkcuMasbHas 3amuTa (IPOTHBOYYMHBIH KOCTIOM).
Bokcel 6nonornyeckoi 0e3onacHocTd. [IpuHIMITBI U IpaBUia paboThl. YPOBHH 0€30MacHOCTH OOKCOB
ouostornyeckoit 6e3onacuHoctu. Kiaccudukanms. MeauuuHCKoe HaOIII0ICHHE ITepcoHalia, padoTaroIero
C NMATOTCHHBIMU OWMOJIOTHYECKUMHU arcHTaMu. [IefcTBHs TepcoHala MPU BHEUITATHOW CHTyallMd Ha
00bEKTE TPUMCHEHUS TpPaBHJI OHOJIOTHYECKON Oe3omacHocTH. [lnaHMpoBaHWE JESATEIBHOCTH
naboparopun 1o OOpaIieHHI0 ¢ OWOJIOTUYECKUM areHTOM C Y4eTOM TpeOOBaHWN OHMOIOTHYECKOM
0€301acHOCTH.

Tema 8: IlepcnekTUBHBIE YIPO3bl 0M00€30MACHOCTH CO CTOPOHBI HOBBIX TeXHOJIOTHii. OMHKCHbBIE
TEXHOJIOTHH U NPSAMOe FreHeTHYeCKOoe peJaKTHPOBaHUe.

BOHpOCBI JJI TIOATOTOBKU

[TpuHIHITBI OCHOBHBIX OMHKCHBIX TEXHOJOTHH. [IoMCK W HaNpaBJICHHBIH CHHTE3 OCIKOB C HOBBIMHU
cBoiictBamu. [IpoTreomuka. CO0OpKka XMMEpHBIX TEHOMOB HOBBIX BUPYCOB in silico. IIporpammupoBanue
HOBBIX cBoMicTB OenkoB. Heitpocetn cepun AlphaFold or Google DeepMind. Pucku 6ecKOHTPOIBHOTO
CO37IaHUs U PACTIPOCTPAHCHUS HOBBIX HETAaTUBHBIX OMOJIOTMYECKUX MPOIIECCOB.

Kpurtepum oueHku:

Onenka "oTinyHo". OTBETH! Ha IOCTABJICHHbIE BOIPOCHI U3J1aratoTCs JIOTHYHO, TI0CIIEJOBATEIILHO
U HE TpeOyIOT JOIOJIHUTENbHBIX MOsICHEHUH. [10IHO pacKpbIBalOTCsS MPUYUHHO-CIIEICTBEHHBIE CBS3U
MEXIY SBICHUAMU U coObITHsAMH. JlenaroTcs 0OOCHOBaHHbIE BbIBOJBL. COOIIOAAIOTCA HOPMBI
JUTEpPaTypHOH peun

Onenka "xopomo". OTBETHl Ha MOCTaBJIEHHBIE BONPOCHI H3JArarOTCsl CUCTEMATH3UPOBAHO U
II0CJIeI0BAaTeNbHO. MaTepuait u3naraercs yBepeHHO. PacKpbITbl IPUUNHHO-CIIEICTBEHHBIE CBSA3H MEXKIY
SBJICHUSIMU M COOBITUSIMU. J[eMOHCTpUpPYETCsl yMEHUE aHAIM3UPOBATh MaTepUall, OJHAKO Ha BCE BBIBOJIbI
HOCSIT apryMEHTHUPOBAaHHBIN U 1I0Ka3aTeNbHbINH xapakTep. Co0I01at0TCsl HOPMBI JIMTEPATYPHOM pedH.

Onenka "ynoBrneTBopuTenabHO". JlomyckaroTcs HapylleHUsl B MOCIEOBATEIbHOCTH U3JI0XKEHHUS.
HenonHo packpblBalOTCSd NPUYUHHO-CIEICTBEHHBIE CBSA3M MEXAY SBICHUSIMH U  COOBITUSIMHU.
JIeMOHCTpUPYIOTCA IOBEPXHOCTHBIE 3HAHMSA BOIPOCA, C TPYAOM PELIAIOTCS KOHKPETHBIE 3aJayM.
NmeroTcs 3aTpyiHEHMS C BBIBOJAMH. [[0MMyCKarOTCs HapyIIEHUs] HOPM JIMTEPATYPHOU pedH.

Onenka '"HeyJOBIETBOPUTENBHO". Marepuan u3naraercs HemocjenoBaTelbHO, COMBYMBO, HE
MIPEACTABIISIET OINPENCICHHOM CHUCTEMBl 3HAaHMW IO AuciuIUIMHE. He packpbIBarOTCA NPUYMHHO-
CJIEJICTBEHHBIE CBSA3H MEX]Y SIBICHUAMU U coObITHsIMU. He npoBoauTcs ananus. BeIBOABI OTCYTCTBYIOT.
OTBeThl Ha JIONOJHUTENIBHBIE BONPOCHI OTCYTCTBYIOT. VIMEIOTCS 3aMeTHblE HApyLIEHUS HOPM
JIUTEpPaTypHOH pEUn.

Kpurepum ouenku pedepara:

Ornenka "3a4TeHO" CTaBUTCS, €CIM 0003HaUYeHa MpoodiieMa 1 000CHOBaHA €€ aKTyaIbHOCTb, C/IeTIaH

KpaTKUW aHAJIU3 Pa3IMYHbIX TOYEK 3pEHHS Ha pacCMaTPUBAEMYIO MPpoOIeMy, TeMa pacKpbhITa, BhIIACPKAH
o0BbeM, coOMoeHb TpeOoBaHUS K BHEHIHEMY OGOpPMIICHHIO, [aHbl IpaBUJIIbHBIE OTBETHl Ha
JIOTIOJTHUTEIHHBIE BOTIPOCHI.
Onenka "He 3auTeHO" CTaBHUTCS, €ClIM TeMa pedepaTa HE PACKphITA WU HMEIOTCS CYIIECTBEHHBIE
OTCTYIUICHUS OT TpeOOBaHWHA K pedepHpoBaHHMIO. B 4YacTHOCTH, TeMa OCBEIIeHA JIMIb YaCTHYHO,
JIOTYIICHBI (paKTUYEeCKHe OMMOKH B COAEpKaHUU pedepaTa WIU TMpPU OTBETE Ha JOIMOIHUTEIHHBIE
BOIIPOCHI; BO BPEMsI 3aIIUTHI OTCYTCTBYET BBIBOJI.

3ayeTHO-IK3aMeHALMOHHbIE MATEPHAJIbI VISl IPOMEKYTOYHOM aTTecTanuu (3K3aMeH/3a4eT)



[TepedeHn BOMPOCOB AJII MPOMEKYTOYHOM aTTeCTalluy (PK3aMeHa):

1. Tlonstme OwuobOe3zonacHocTH. CynrHOCTH acrekToB biosafety wu  biosecurity. Xwumudeckue,
OMOJIOTMYECKHE 3aTPSA3HUTENN U IPUHIUIT TOPOTOBOCTH.

2. Hcropust pa3BUTHS MPEICTaBICHUM O B3aUMOCBS3M IaTOTCHHOIO OMOJIOTMYECKOIO areHra u
pa3BUTHs 3a00JI€BaHU YETIOBEKa, )KUBOTHBIX M OMOMIOBPEXKICHUH MTPEIMETOB.

3. Ponb paboT yueHBIX-MUKPOOHOJIOTOB B Pa3BUTHUH IIPEICTABICHUH 0 OM00E30IMacHOCTH.

4. buosornueckuii TEppopU3M U MEPHI IPOTUBOEHCTBUS.

5. Hcropus ncnonb30BaHUs NAaTOr€HHBIX OMOJIOIMYECKUX areHTOB YEJI0BEKOM.

6. JlefictByromas B Poccuu crcreMa rpynm MaTOreHHOCTH COTJIACHO JICHWCTBYIOIIMM HOPMATHBHBIM
noxkymentam (CIT 1.3.3118-13 u CII 1.3.2322-08).

7. eiicTByromas kiaccu(pUKaIMs NaTOICHOB 0 KilaccaM natorennoctu BO3.

8. MexayHapoaHble  HOPMaTHBHO-IIPABOBBIE  aKThl 10  OMOOe30macHOCTH:  A3uioMapckas
KoH(pepenms, Kaprexenckuid mporokon mo Owuobe3omacHocTH K KOHBEHIMH O OHOJOTHYECKOM
pa3HOOOpa3uu.

9. T'moGaibHOE 3HAYCHUE COONIOACHHS HOPM U TIPABHJI OOpAIEHUS ¢ 00beKTaMU OMOOE30TIaCHOCTH.
10. MexayHapoHble IpaBuiIa NEPEBO3KNU OMOJIOTMYECKUX areHTOB.

11. IleHTpaJIbHBII OOBEKT OMOIOTHICCKOM OE30ITaCHOCTH — OMOJIOTHYeCKHid (haKkTop.

12. Pa3nooOpa3ue nmaToreHHbIX OUOJIOTMYECKUX areHTOB.

13. SIapr GMONIOTHYECKOTO MPOUCXOXKICHHSI KaK OMOJIOTMYECKHI areHT — 00BEKT OM00E30MacHOCTH.

14. Bupycsl kak OMOIOrHYECKUN areHT — 00beKT OM00E30MacHOCTH.

15. Buonoruveckass omacHOCTb T€HHOMOJU(HIMPOBAHHBIX MHKPOOPTaHM3MOB, @ TaKXKe T€HOB M HX
YacTeu.

16. IlaToreHHbie OMOIOrHYECKUE areHTHI (KYIbTYpPbI KIIETOK U TKaHEeH pacTeHUil 1 )KUBOTHBIX, OAKTEPHH,
rpuObl U BUPYCHI, IPUOHBI, TC€HbI, TOKCUHbBI, AHTUT€Hbl U META0O0JIUThI) KAK UCTOYHUK OMOJIOTHYECKOMH
OTIaCHOCTH.

17. Bektopbl mnepeHoca TeHETHYeCKOW HWH(POpMAMKM KaK HMCTOYHUK OHOJOTMYECKUX PHCKOB.
I'opu30HTaIBHBIN EPEHOC TEHOB.

18. HexknerouHsle (HEXHU3HECIIOCOOHBIE) MPOAYKTHI MHKPOOMONIOTMYECKMX IPOU3BOJACTB  Kak
ouonornueckuit pakrop. @epMeHThI, AHTUOMOTUKH U JIP.

19. BiausiHMe HEHOPMHUPOBAHHOIO HCIOJb30BaHUS AHTUOMOTHKOB Ha pPAaCHpOCTPaHEHHWE TIe-HOB
YCTOMYHUBOCTH. ['OpU30HTAIBHBIN IEPEHOC TEHOB.

20. I'enernueckuit puck M 61M00€30MaCHOCTH MPHU MOJIYYEHUU U HUcnoib3zoBaHuu ['MO, B ToM uucie,
MHUKPOOPTaHU3MOB.

21. Puck, o0OycC/IOBIEHHBIH BO3MOXKHOCTBIO TOPU30HTAJIBHOTO IEPEHOCa MAapKEpPHbIX TI'E€HOB
YCTOMYMBOCTH K aHTUOMOTHKAM.

22. buonornyeckas 0e€30MacHOCTh OMOTEXHOJIOTMYECKUX Npou3BOJACTB. OOmias cxema THUIIOBOTO
OMOTEXHOJIOTHYECKOTO TIPOM3BOJICTBA.

23. Kiaccel omacHOCTH UCTOJIb3YEMBIX B OMOTEXHOJIOTUN OMOJIOTMYECKUX areHTOB.

24. OCHOBHBIE HCTOYHHKH OMHCCHHM  Ouojormueckoro (akropa Ha  OHOTEXHOJOTHYECKHX
MIPOU3BO/ICTBAX.

25. Tlonsarme IIJIK Owosormveckoro areHta B BO3JIyXe pabodeil 30HBI U B OKPYXAlOIIeH cpene.
[TpuHIUIIBI OLIEHKH.

26. OreHKa TMOTCHIMAIBHOW AIJIEPIreHHOCTH MHKPOOMOJIOTHYECKOW MPOAYKIIMH W HCIIOJIB3yEeMOTO
OMOJIOTHYECKOI0 areHTa.

27. OCHOBHBIE HOPMBI W TpaBWJIA, PETJIAMEHTHPYIONINE JEATEIbHOCTh MHUKPOOHOJIOTHUECKUX
nabopaTopuii ¥ IPOU3BOCTB.

28. Bbuobe30macHOCTh OAaKTEPUOJIOTHUSCKUAX B KIIMHUKO-THATHOCTHICCKUX J1a00paTopuid.

29. YpoBHHU O0n00e30macHOCTH JTab0opaTOPHBIX OMelIeHu# o cucreme BO3.

30. JIokymMeHTOOOOpOT JIabOpaTOpPHH, OCYIICCTRIISIIONIEH 0OpaIieHre C MaTOreHHBIMU OMOJIOTHYECKUMHU
U areHTaMu.



31. bazoBeie nabopaTopuu - ypoBEeHb Omoyiormueckoi Oe3zomacHOocTH | mo kmaccudukamuun BO3.
[TpuHIMIBI TTAHUPOBKU TOMEIIEHHH, MOTOKU cpell, MarepuaioB. OCHOBHBIC MpaBHJIa BHIOJIHEHUSI
paboT. UCIoNIB3yeMoe 000pyA0BaHKE IJIs1 0OecTieueHrs 0€30IMacHOCTH.

32. bazoBble nmabopaTopuu - YpOBeHb OHoioruyeckoil OesomacHocTH 2 mo kiaccudpukamun BO3.
[TpuHIUTIBI TUIAHKPOBKYU TIOMEIIEHHUH, TOTOKU cpell, MarepraioB. OTINYHS OT MPEIbIIYIIEr0 YPOBHS.
OcHOBHBIE MMPaBUIIA BHITIOTHEHHS PA0OT. HCIIOIB3yeMOe 000pyI0BaHHE /ISl 0OecTieueHUs] 0€30MaCHOCTH.
33. MzonupoBanHbIC 1ab0OpaTOpUU - ypOBEHb OMOJIOTHYECKOM Oe30macHocTr 3 mo kiaaccudukauu BO3.
[TpuHIUIBI TUIAHUPOBKHU MOMEIIEHUH, TOTOKU cpell, MarepuaioB. OTINYHS OT MPEIbIIYLIer0 YPOBHS.
OCHOBHBIE ITPaBHJIa BBIMIOJIHEHHUS PA0OT. UCTIOIB3yeMOe 000pyA0BaHKE sl 0OecTieueH s OE30MaCHOCTH.
34. MakcuMallbHO H30JIMPOBAHHBIC JTA0OPATOPHH — YpPOBEHb OHMOJIOTHMYECKON Oe30MmacHOCTH 4.
[TpuHIMIIBI TUIAHUPOBKYU TIOMEIIEHHH, TOTOKH cpell, MarepuaioB. OTIUYHs OT MPEIbIIYIIETO YPOBHSI.
OcHoBHbBIE TpaBUIIa BeINOMHEHHS padot. ObopynoBanue ajs odbecredeHus: 0e30macHOCTH.

35. OCHOBHBIC HCTOYHHKM KOHTAaMHHAIIUM [EepcOHalla  OaKTEPHOJIOTUYECKUX H  KIMHHUKO-
JUarHOCTUYECKUX JIabopaTOpHUil MAaTOreHHbIMU OMOJIOTHYECKUMU areHTamu. OmnacHble JabopaTopHbIe
MaHUITYJISIIUU. Mepbl peIoTBpaIeHHS.

36. Metoapl Oe3omacHOro OOpalIeHHsT C MUKPOOHBIMH KyJbTypaMH M TATOT€HHBIM MaTepHajoM:
crepuin3aiys (yOuBka) - 000py10BaHHE, KOHTPOJIb KA4eCTBA CTEPUITH3AIIHY.

37. O6opynoBanue i JEKOHTAMWHAIIMW: aBTOKJAB, B TOM YHCIE IBYXJBEPHBIH, (hyMHUTAIIMOHHAS
Kamepa.

38. [lekoHTaMHHALIMSl MMATOTCHHOTO OWoJoTHYecKoro Matepuana. OOe3BpexuBaHHuE (IE3UHQEKITHS)
pabouero Mecra 1 MHCTPYMEHTOB — METOIbI ¥ TTOIXO/IbI.

39. ObopynoBaHue, HCIIONB3YIOIIEE YIbTPA(QHUOICTOBOC U3TyUSHHUE JUTS AC3UHPEKIINN ¥ CTSPHUITU3AINH.
40. XuMHUYecKHre METO/Ibl Ie3NHPEKIINH Pa3InIHbIX MATEPHAJIOB U 0OBEKTOB.

41. bno0e30macHOCTh MPU BBIMIOJIHEHUH CTAaHAAPTHBIX MHKPOOHUOJIOTHYECKUX MPOILEAYpP: TEPECeB,
WHOKYJISIIIUS, IIPUTOTOBJICHUE Mperapara-mMa3Ka JijIsi MUKPOCKOITHH, TTUIIETUPOBAHHE.

42. Metojsl 6€30MMacHOTO 00paNIeHUS ¢ MUKPOOHBIMH KYJIbTYpaMU: H30JMPYIOIIEe H JPYTroe 3alIuTHOES
000opyI0BaHUE, CPECTBA WHANBUYATbHOM 3alUThI.

43. CpenctBa WHAWBUIYAIBHOW 3allUTHI, HWCIOJb3yeMble B MHKPOOHMOIIOTHYECKON IpaKTHKE.
MakcumanbHas 3auTa (IPOTUBOYYMHBIH KOCTIOM).

44. Bokcel Ouonornyeckod OeszomacHOCTH. [IpuHIMNBI ¥ TpaBmiIa pabOThl. YPOBHU 0OE€30MACHOCTH
60KCcOB OMOJIOrHYeCcKOl 6€30MaCHOCTH.

45. MenuuuHCcKOe HAOIIOCHUE TTePCOHAlIa, pabOTAIOIIETO C TATOT€HHBIMU OMOJIOTHYECKUMHU ar€HTaMH.
46. CTpoeHue 1 MpUHIUIBI paboThl O0KCOB OHonornyeckoit 0ezonacnoctu. Kiaccuduxanus.

47. JleWicTBUs MepcoHaia MpU BHEIITATHOM CUTyallud HAa O0OBEKTE MPUMEHEHUS PaBUIl OMOJIOTHUECKON
0€30MacHOCTH.

48. TlnaHupoBaHHE NEATCIHHOCTH JTAOOPATOPHUH MO OOPAIICHUIO ¢ OMOJIOTHYSCKUM areHTOM C YYeTOM
TpeGoBaHUi OMOIOTHYECKOM 6€30MMacHOCTH.

49. TlepcrieKTHBHBIEC YTPO3bl OMOOE30MACHOCTH CO CTOPOHBI HOBBIX OMOMH(DOPMAITMOHHBIX TEXHOJIOTHH.
50. OMUKCHBIE TEXHOJOTHH U MPSAMOE F€HETUYECKOE PEAAKTUPOBAHUE KAK MOTEHIIHATbHbIE HCTOYHUKU
HOBBIX MTATOT€HHBIX OMOJIOTHYECKUX areHTOB.

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHust

Orenka "otnuyHo". OTBETHI Ha MOCTABJIECHHBIC BOMPOCHI U3JIaral0TCs JJOTUYHO, TIOCIECIOBATEIHFHO U HE
TpeOYIOT OTOJHUTEIbHBIX MOsICHEHUH. [10IHO pacKphIBatOTCS MPUUMHHO-CIIEACTBEHHBIE CBA3H MEXKIY
SIBJICHUSIMU M COOBITUAMH. JlemaroTcsi 000cHOBaHHBIE BBIBOABI. COOIIIOMAIOTCS HOPMBI JTUTEPATYPHOU
peun

Onenka "xopomo". OTBeTbl Ha TIOCTaBJICHHBIE BOMPOCHI M3JIAralOTCS CHUCTEMaTU3UPOBAHO H
nocjenoBaTenbHO. MaTepuan u3naraercsi yBepeHHo. PacKpbIT IPUUMHHO-CIICACTBEHHBIE CBSI3U MEXKIY
SIBIIGHUSIMU U COOBITUSAMU. JIeMOHCTpHUpYyeTCsl yMEHHE aHATTU3UPOBATh MaTepuall, OJJHAKO Ha BCE BHIBOIbI
HOCAT apryMEHTHPOBAaHHBIN U JJOKa3aTelbHbIN xapakTep. CoOII0Jal0TCSI HOPMBI JIMTEPATYPHON PEUH.
Onenka "ymomieTBopuTenbHO". JlOMyCKAaOTCS HapylIICHHWs B TIOCIEIOBATEIBHOCTH H3JIOKCHHS.



HenonmHno packpbIBaloTCS MPUYMHHO-CIEACTBEHHBIE CBS3M MEXIY SBICHUSIMH UM COOBITHSIMH.
JIeMOHCTPHUPYIOTCS TOBEPXHOCTHBIE 3HAHHS BONPOCA, C TPYJAOM pEHIAIOTCS KOHKPETHBIC 3a7ayH.
Nmerorcs 3atpyaHeHus ¢ BbIBOAaMHU. JlOMyCKalOTCs HApyILICHUS HOPM JIUTepaTypHOU peun.

Onenka "HEyIOBIETBOpUTENHHO". Marepuan u3IaraeTcs HeMmocleA0BaTeIbHO, COWBYMBO, HE
MIPEJICTABIISIeT OMNPEENICHHOM CHUCTEMbl 3HAHUW MO JOucHUIUIMHE. He pacKpbIBaloTCs MNPUYMHHO-
CIJICZICTBEHHBIE CBSI3U MEX/1Y SIBICHUSMH U COObITHAMU. He mpoBoauTCs aHamn3. BEIBOABI OTCYTCTBYIOT.
OTBeThl Ha JOIMOJIHUTEIbHBIE BOMPOCHI OTCYTCTBYIOT. VIMeroTcsi 3aMeTHble HapylIeHHs HOPM
JIUTEpPaTypHOH pEUHU.

OneHoyHbIe CpeACTBA AJIsl HHBAJUIOB U JIUII C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbsI BEIOUPAIOTCS
C Y4E€TOM UX WHAWBUIYAIbHBIX ICUXO()U3UYECKIX OCOOCHHOCTEH.

— OpH HEOOXOAMMOCTHM HWHBAJIWAAM M JIMLIAM C OTrPAHUYECHHBIMH BO3MOXXHOCTSIMH 3]I0pOBBS
MIPEOCTABIISACTCS TOTIOJIHUTEIILHOE BPEMs JJIsl IIOATOTOBKU OTBETA Ha 3K3aMEHE;

— TpU TPOBENCHUM IMPOLEAYpPhl OICHUBAHMS PE3YJbTaTOB OOy4YeHUS MHBAIWIOB M JIHMI[ C
OTPaHUYECHHBIMH BO3MOXXHOCTSMU 3JIOPOBBSI NIPEIyCMATPUBACTCS HCIOJIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOIUMBIX UM B CBSI3H C UX UHIUBUAYATbHBIMUA OCOOCHHOCTSIMU;

— TIpY HEOOXOAUMOCTH ISl 00YUAIOMIMXCS C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 3/I0POBBSI M MHBAJIUIOB
MpoLeaypa OLICHUBAHUSA PE3YJNbTaTOB OOYyYEHHUS MO AUCIUILTUHE MOXKET MPOBOAMUTHCS B HECKOJBKO
ATAIoB.

[Ipoueaypa olieHMBaHUS PEe3yIbTATOB O0YUYEHUS MHBAINUIOB H JIUIl C OTPAHHYEHHBIMH BO3MOXXHOCTSAMU
3I0POBBSI 10 JNUCHHIUIMHE (MOIYIIO) MpeaycMaTpuBaeT IMpenocTaBieHne WHpopMmanuud B (opmax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSAM UX 37I0POBbSI U BOCIPUATHS HH(POPMALIUU:

JUist 1 ¢ HapyIICHUSIMH 3PEHHS:

— B MieyaTHOM popme yBeIHueHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J5i au1 ¢ HapyIICHUSIMU CITyXa:

— B IIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JUsist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B Ie4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHb MOKET OBITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTUHIE€HTA 00YJarOIIUXCSl.

5. Ilepedyenn y4eOHOM JUTEPaTyphl, HHPOPMANMOHHBIX PECYPCOB H TEXHOJIOTHii
5.1. YueOHas auTeparypa

1. Hetpycos, A. I. MukpoOuosorusi: TeopHst U pakTHKa : yueOHuk uis By30B / A. U. Hetpycos,
H. b. KotoBa. — Mocksa : U3znatensctBo FOpaiit, 2025. — 676 ¢. — (Briciee obpazosanue). — ISBN
978-5-534-20341-7. — Tekcrt : anekTponHbIi // ObpasoBarenbhas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/557981 (nara obpamenus: 16.04.2025).
2. Emries, B. T. MukpoGuosnorus : yueouuk i By3os / B. T. Emues, E. H. Munyctun. — 8-¢
U311, uctp. u gon. — Mocksa | U3parensctBo FOpaiit, 2021. — 428 c. — (Bsiciee oOpazoBanue). —
ISBN 978-5-534-06081-2. — Texkct : anexkrpounsiii // ObpazoBarenbhas miatdopma FOpaiit [cait]. —
URL: https://urait.ru/bcode/468659 (nara oopamienus: 16.04.2025).

JIJ1st OCBOCHHUS TUCITUTUTMHBI MHBAJTUIAMH U JIMIIAMHU C OTPAaHUICHHBIMU BO3MOKHOCTSIMH
3JI0pPOBbSI UMEIOTCS U3JJaHUS B JIEKTPOHHOM BHJIE B DJIEKTPOHHO-OMOIMOTEUHBIX cucTemMax "Jlanp" u
"IOpaiit".

5.2. llepuoauyeckas gureparypa

Ha3Banune n3nanus Ilepuognanoct Mecto 3a KaKue TOIbI XPaHUTCS
b BBIXO/a (B XpaHEHUS
rox)
Buonorus.PedeparuBHsiii 12 PK 1970-2020 Nel-2
xxypHar. BUHUTHU




brooprannyeckast XUMus 6 q3 1975-2008, 2009 Ne 1-3, 5-6, 2010 -
2018 (1 monyr.)

Bbuoxumust 12 q3 1944-45, 1947 — 2018 (1momyr.)

Tenetuka 12 g3 1965- 2016, 2017 Ne 1-6

Kypnan mukpoOuonoruy, 6 q3 2010-2018 Ne 1-3,2019 Ne 1-3, Ne 5-6,

SMUIEMHUOJIOTHH U 2020-

MMMYHOOHOJIOTHH

Kypnan obmeit 6moxornn 6 g3 2009-2017 Ne 1-3, 2018 (1 momyr.)

M3Bectus BY3oB Cesepo- 4 g3 2010- 2012, 2013Ne 1-2, 4-6, 2014-

Kaskasckoro peruona. Cepus:

EcTtecTBeHHbIE HAyKH

M3Bectust PAH (o 1993 1. 6 g3 2009-2018 (1 momyr.)

M3sectus AH CCCP). Cepus:

buonornueckas

Hcnonp3oBaHue u oxpaHa 12 g3 2008-2017 Ne 1-2

MPUPOJHBIX pecypcoB B Poccuu

buobe3omacHoCTh B 6 q3 2009-2018 Nel-3

MHUKPOOHOJIOTHU U

OMOTEXHOIOTUH

MonexymnspHas OHOTIOTHS 6 q3 2008- 2016, 2017 Ne 1-3

[puknanHas OHOXUMHUS U 6 q3 2008- 2013, 2014 Ne 1-5, 2015- 2016,

Bbuobe3onacHocTh B 2017 Ne 1-3

MHUKpPOOHOJIOTHU U

OMOTEXHOJIOTHH

Ycnexu cOBpeMeHHON OUOIOrun 6 g3 2008-2017

Dkonorus 6 q3 2009-2018(1 momyr.)

DKOJIOTrHUs U )KU3Hb 12 g3 2003-2012

DKOJIOTHUS ¥ IPOMBITINIEHHOCTD 12 q3 2008-2017

Poccun

1. Ba3sel manubix kommnaguu "UBUC" https://eivis.ru/

2. DOnexrponnas oudanoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UnTepHeT-pecypchl, B TOM YHCJIe COBPeMEHHBbIE MPodeccHoHaNbHbIe 6a3bl AAHHBIX U
nH(GOPMAINIMOHHBbIE CIPABOYHBIE CHCTEMbI

Inexkmponuno-oudnuomeynsie cucmemut (I5C):

1. O6pasosarensHas miardopma "FOPAUT" https://urait.ru/

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

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

4. 3BC "ZNANIUM" https://znanium.ru/

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

Ilpogheccuonanvnvie 6azvt dannvix

1. BupryanbsHblit yntansHbIi 321 Poccuiickoii rocynapcrsennoit oubmmorexu (PI'B) https:/Idiss.rsl.ru/
2. HarnmonanpHast anekTpoHHas oubimoreka https://rusneb.ru/

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

4. TonmHoTeKcTOBas KOJUIEKIUs )ypHaioB Ha miaardopme PIITHU (DnekTpoHHBIE BEpcUU HAy4YHBIX
xypuanoB PAH) https://journals.rcsi.science/

5. lpesunentckas oudaroreka um. b.H. Enpumna https://www.prlib.ru/

6. YauBepcurerckas uadopmarmonnas cuctema POCCHUSA (YUC Poccust) http://uisrussia.msu.ru

7. Xypnauns! uzgarenscrea Wiley https://onlinelibrary.wiley.com/

8. [TonHoTekcToBasgs kourekimsas KHUr eBook Collections wuspgarensctea SAGE  Publications
https://sk.sagepub.com/books/discipline

9. [NonHorekctoBass koyutekuuss KHUr EBSCO eBook (rmy6una apxuBa: 2011-2023 rr.)
https://books.kubsu.ru/

10. Pecypcsr Springer Nature https://link.springer.com/, https://www.nature.com/
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11. Questel. baza manueix Orbit Premium edition https://www.orbit.com

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

13. [lonHOTEKCTOBBIE apXUBBI BEAYIIMX 3alafHbIX HAYYHBIX JXypHaJIoB Ha Poccuiickoil mimardopme
Hay4HbIX xkypHaaoB HOMKOH http://archive.neicon.ru

Hugpopmayuonnsie cnpagounsie cucmemol

1. Koncynbtant [1ntoc - cripaBouHas mpaBoBasi cUcTeMa (JAOCTYII 0 JIOKATbHON CEeTH ¢ KOMIIBIOTEPOB
OuOIMOTEKH)

Pecypcuot c600600n020 0ocmyna

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

2. AMepukaHcKkas naTeHTHas 6a3za qaHHbIX _Nttp://www.uspto.gov/patft/

3. Jlekropuym TB - Buacosekun Beayiux aekTopoB Poccun http://www.lektorium.tv/

4. Freedom Collection — moaHOTEKCTOBas KOJUICKIUS JICKTPOHHBIX )KYpHAIOB U3naTenbcTBa Elsevier
https://www.sciencedirect.com/

5. MuHHCTEPCTBO HayKU u BBICIIIETO oOpazoBaHHs Poccuiickoi ®enepanuu
https://www.minobrnauki.gov.ru/;

6. ®enepanpubiii mopTan "Poccuiickoe oopazoBanue” http://www.edu.ru/;

7. IIpoexTt 'ocynapcTBEHHOTO0 HHCTUTYTA PyccKOro si3bika uMeHu A.C. [lymkuna

"O6pa3oBanue Ha pycckom” https://pushkininstitute.ru/;

8. CnpaBouno-uH(popManmonHbii mopran "Pycckuit si3eik” http://gramota.ru/;

9. CnoBapu u su1KI0neuu http://dic.academic.ru/;

10. O6pazoBarenbHbIi opTan "Yuebda" http://www.ucheba.com/;

11. HanmonanpHbII LEHTP OHOTEXHOJIOTMUECKON uH(popMaIuu. I'eneTnyeckuit 0aHK
https://www.ncbi.nlm.nih.gov/genbank/

12. MexmyHapoIHbI KOMUTET [0 TAKCOHOMHHM BHpycoB https://ictv.global/

Cobcmeennbvie 3nekmponnsle oopazosamenvhuvie u uHGopmayuonnsvie pecypcolt Kyol'y

1. DnexTpoHHBIN Katanor Hayunoit 6nbmmorexku KyoI'yY http://megapro.kubsu.ru/MegaPro/Web

2. DIJIEKTPOHHAs 6ubnuorexa TPYZOB YYEHBIX Kyol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OTkpbITast cpeaa MOAyJIbHOTO TuHaMu4deckoro ooydenus Kyol'Y https://openedu.kubsu.ru/

4. baza y4eOHBIX IUIAHOB, Y4YE€OHO-METOJMYECKMX KOMIUIEKCOB, NyOnMKamuil u KOoH(epeHUIui
http://infoneeds.kubsu.ru/

5. DnektpoHHbIii apxuB gokymentoB KyoI'Y _http://docspace.kubsu.ru/

6. Metoauyeckue ykazaHus 1Jis1 00y4ar01IMXCs 110 OCBOCHUIO JMCHUILIHHBI (MOAYJISA)

O0mme peKOMEHIAIMH 10 CAMOCTOATEIbLHOH padoTe 00y4aromuxcs

CamocTtosTenbHass paboTa CTYJEHTOB OCYIIECTBISIETCS C IENbl0 YIiIyOJIeHHs, pacIIMpeHus,
CHCTEMAaTHU3allud W 3aKpEIUICHUs TOJYYEHHBIX TEOPETHYECKUX 3HaHHWM, (opMUpOBaHHS yMEHHA
HCIIOJIB30BATh JOKYMCHTAIUIO U CIICHUAJIBHYIO JIMTECPATYPY, PA3BUTHUA ITO3HABATCIBbHBIX CIocoOHOCTEN
Y aKTUBHOCTH, a TaKkXKe (POPMUPOBAHMSI CAMOCTOSTEILHOTO MBIIIJICHHSI, CTIOCOOHOCTEN K CaMOPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CcaMOpealiM3allud, pa3BUTUS HccieqoBaTenbckux ymenuil. Ilepen
BBINOJIHEHUEM CaMOCTOSITEbHON paboThl HEOOXOIUMO YETKO MOHMUMATH LIEH U 33/1a4 pabOThl, CPOKU
BBITIOJTHEHUS, OPUEHTUPOBOYHBII 00bEM, OCHOBHBIE TpeOOBaHUSA K pe3yJbTaTaM paboThl, KPUTEPUU
oLleHKU. Bo BpeMsi BBINOIHEHHS CAMOCTOSATEIbHOM pabOoThI MPEToaaBaTellb MOXKET.

MeTtoauyeckue peKOMeHJIALMHU N0 OCBOEHUIO JIEKIMOHHOI0 MaTepHaJa, MOAT0TOBKe K
JIEKIHUSAM

PaGota Ha nexkuum SBISETCS OYEHb BAXKHBIM BHUJOM CTYJCHUECKOW JCSITEIHHOCTH IS
W3yUYeHHs JUCUUIUIMHBL, T.K. HA JIGKUUU MPOUCXOJUT HE TOJBKO COOOIIEHHME HOBBIX 3HAHUH, HO U
cucTeMaru3anus U 0000IeHNe HAKOIUICHHBIX 3HAHUM, (QOPMHUpPOBAHHME HA HUX OCHOBE HJEHHBIX
B3IJIAI0B, yOexX/IeHUuH, MUPOBO33PEHHUS, pa3BUTHE TIO3HABATENBHBIX U  NPOPECCHOHATBHBIX
UHTEepecoB. JIEKTOp OpHEHTHPYET CTYAEeHTOB B ydeOHOM Marepuane. Kparkue 3amucu JIEKIUi
(KOHCIIEKTUPOBAHUE) IIOMOTAET YCBOUTH MaTepHUall.
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Hammcanne koHCTIEKTa JIEKIUA: KPATKO, CXEMaTHYHO, IIOCJIEA0BATEIbHO (UKCHPOBATh  OCHOBHBIE
MOJIOKCHUS, BBIBOJBI, (OPMYJIMPOBKH, OOOOIEHUS; IMOMEYaTh BAXKHBIE MBICIH, BBIICIATH
KJIFOYEBBIC CJIOBa, TePMUHBI. KOHCIEKT mydie moapa3feisaTh Ha IYHKTHI, maparpadsl, coOiromas
KpacHyl cTpoky. [[puHnMnuansHeie  MecTa, ompeneieHus, (QopMynsl clIeayeT COMPOBOXKIATH
3aMevaHusAIMU. "'BakHO", "0co00 BaxHO", "XOpomo 3amoMHUTH' W T.I. WU MOAYECPKHUBATH
KpacHoil pyukoil. llemecooOpa3Ho pa3paboraTh COOCTBEHHYIO CUMBOJIMKY, COKPAIICHHS CIIOB, YTO
MO3BOJIMT CKOHIICHTPUPOBaTh BHHMAaHHUE HA BaKHBIX cBeleHUsAX. [IpocimymmBanue v 3amuch JICKIUU
MOKHO TIPOU3BOJUTH MPHU MOMOIIM COBPEMEHHBIX YCTPOWUCTB (IUKTO(OH, HOYTOYK, HETOYK W T.IL.).
PabGoTtass Ham KOHCIIEKTOM JIEKIIMM, BCETJa CIIEAyeT HCIOJIb30BaTh HE TOJBKO YYCOHHK, HO U Ty
IUTEpaTypy, KOTOPYIO AOMOJHUTEIHLHO PEKOMEHAOBAI JIEKTOP, B TOM YHUCJE NEPUOJIUYECKUE U3AaHUS
COOTBETCTBYIOIICH HampaBieHHOCTH. [lo pe3yiapTaraM pabOTBI ¢ KOHCIIEKTOM JICKIIUH  CJIEIYET
0003HAYUTh BOMNPOCHI, TEPMHUHBI, MATEPUAI, KOTOPBIN BHI3BIBACT TPYIHOCTH, TOMETUTH U MOTBITATHCS
HalTH OTBET B PEKOMEHIyeMoW mauTeparype. Eciam caMocTosTenhbHO HE yaaeTcss pa3oOpaThCsi B
Marepuaie, HeoOXoaumMo chHOopMyIHUpOBaTh BONPOC M 3a7aTh MPENOJABATEII0 Ha KOHCYJIbTAllUU, Ha
MPAKTHYECKOM 3aHSATHH, Ha OOIICHMM B KOHTAKTHBIC 4Yachl. JICKIIMOHHBIM MaTepuall SBISICTCS
0a30BBIM, C KOTOPOTO HEOOXOIMMO HA4aTh OCBOCHHE COOTBETCTBYIOIIETO pPa3jielia WIH TEMBI.

IInaH moaroTOBKH K JEKIIMU.

* 03HAKOMUTKCS C TEMOMU JICKIIHH

* 03HAKOMMTBCS C MPEIJIOKEHHBIMU BOITPOCAMU
* U3YYUTh COOTBETCTBYIOIINI MaTepHall

* 03HAKOMMTHCS C JIUTEPATypOH IO TeEMeE

MeToanyeckue peKoOMeHIalUH 10 MOAT0TOBKE K J1a00paTOPHbLIM padoTam:

B mnponecce moarotoBku K jgabopaTopHON paboTe HEOOXOAMMO O3HAKOMHUTBCS C pabodeid
MpOorpaMMoOi JTUCHUIIIMHBI, TEMaMH W TUIAHaMH J1a0OpaTOPHBIX 3aHIATHH, yaensss 0co00e BHUMaHHUE
HeasiM W 33jadaM, CTPYKTYpe M COJIEP)KaHUIO AMCIUIUIMHBL, MPOBECTH aHAJIU3 OCHOBHON yueOHOMU
JTUTEpaTyphl, TOCIe 4ero paboTaTh ¢ PEKOMEH/IOBAHHOM JIOMOJHUTENbHOU JuTeparypoid. [Ipu yctHoM
BBICTYIUICHHH TI0 KOHTPOJBHBIM BOMPOCaM JIAOOPATOPHOTO 3aHATHS HYXXHO H3jararth (HE YHTATh)
Marepuan BBICTYIUICHUSI CBOOO HO. HeoO0XonIuMo KOHIIEHTpUpPOBaTh CBOE BHHUMAaHHE Ha TOM, YTO
BBICTYIUICHHE OOpalieHo K ayauTOpuu, a He K MPenojaBaTeNio, T.K. 3TO 3HAYUMBIA acHeKT
npoeCCHOHANBHBIX KOMIEeTeHIUN. [lo OKOHuaHWU JTa0OPATOPHOTO 3aHATHS CIEAYEeT TIOBTOPHUTH
BBIBOJIbI, CKOHCTPYMPOBAHHBIE B XOJI€ YCTHOI'O ONPOCa, MPOCIEAUB JIOTUKY UX MOCTPOEHUS, OTMETHUB
MOJIOXKEHUS, JISKAIMe B UX OCHOBE. [[1s1 3TOro B Te4yeHHe ompoca APYruX yUalluxcsl CIEAyeT IeiaTh
noMeTku. bomee Toro, B chmydae HeTOYHOocTed U (WIM) HEMOHMMAaHMS KakKoTro-mubo Bompoca
MPOMICHHOTO MaTepHuayia CJeIyeT OOpaTUThCS K TMPEMNoJaBaTeNto I TOJYYeHHS HEe0O0XO0IuMOit
KOHCYNbTAIlUM U Pa3bsCHEHMS BO3HUKIIEH CUTYallUU.

Cxema MoaroToBKH K J1ab0paTOpHBIM paboTam:
03HAKOMHTHCS C TEMOM, LIETBIO U 3a7ja4aMH paOdOTHI;
PaccMOTPETh MPEIIOKEHHBIE BOMPOCHI;
M3y4YUTh JICKIIMOHHBIN MaTepHall, OCHOBHYIO H JIOTIOJIHUTEIIbHYIO TUTEPATYPY;
03HAKOMUTHCS ¢ TaOOPATOPHBIMH 33JAHUSIMH U XOJIOM UX BBITTOJIHEHUS;
03HAKOMUTHCSI ¢ 000PYJOBAHUEM 3aHATHUS;
BBHITIOJTHUTH 33JJaHUSI B COOTBETCTBUU C XOJ0M PalOTHI;
MUCEMEHHO 0()OPMUTH BBITIOTHEHHYIO padoTy;
MOABECTH UTOT U CAENATh CTPYKTYPUPOBAHHBIE BHIBOJIBI.
MeToanuyeckue peKOMEHIAIUM 110 MOATOTOBKE MPe3eHTALMI:
*  3HAKOMUTBLCS C TEMOMH, LIENIBIO U 3aJa4aMH
*  COCTaBWTH IUIAH MPE3CHTAINH COTIACHO OCBOCHHOMY T€OPETHUUECKOMY MaTepHaTy
*  TPOW3BECTH IMOUCK B JIEKIIMOHHOM Marepuajne, OCHOBHOW M JIOMOJHHUTEIbHOW JUTEpaTrype
(haKTUYECKOTO MaTepHalia 1o TemMe
*  I[IPOU3BECTH IOUCK WIUIIOCTPATUBHOI'O MaTepraia B CETH ' MHTEPHET"
*  COCTaBUTH MPE3EHTALUIO TTPU TOMOIIM crienranu3upoBanHoro [10
*  COCTaBWTH JIOKJIA] IO WILTIOCTPATUBHOMY MaTepHally IPe3eHTallUN



*  OTpENeTUpOBaTh MIPE3EHTALMIO NTepe]] cradei
MeTtoauyeckue peKOMeH/alM U 110 OATO0TOBKe K KOJUIOKBHYMY:
*  O3HAKOMUTBCS C TEMOI U BONPOCAaMH KOJJIOKBUYMa
*  W3YYUTb JEKLUHNOHHBIN MaTepual
*  U3y4YUTbh OCHOBHYIO JUTEPATYpY IO TEME
*  W3YYUTb JONOJIHUTEIBHYIO JIUTEPATYPY 1O TEME
*  HamnMcaTh OTBET Ha MPEAJIOKEHHBII BOIPOC
*  00bEM IMCBMEHHOTO OTBETA OT 3 10 4 CTpaHHULL, BpeMsl BbIIOJHEHUS 10 90 MUHYT

MeTtoauyeckue peKOMeH/1allMH 110 MOATOTOBKe K 3a4€Ty:

3ayeT — 3TO NPOBEPOYHOE UCIBITAHUE 10 YUEOHOMY IPEIMETY, CBOEOOPA3HbI HTOrOBBIM pyOex
U3Y4YEHMs] JUCLUUIUIMHBI, TO3BOJSIIOIIMHI JIydllle ONPENESIUTh YPOBEHb 3HAHWM, IOJTY4YEHHbIN
oOyyaromumucs. s yCnemHon caaum 3a4eTa CTyACHThI JOJKHBI IOMHUTD CIIEIyIOLIee:

— K OCHOBHBIM MOHSTHSIM U KaTE€ropusM HYXHO 3HATh ONPEIENIEHUs, KOTOpble HEO0OXOIUMO
IIOHUMATh U YMETh MOSICHATS;

— IpU MOATOTOBKE K 3a4eTy TpeOyeTcss MOMUMO JIEKIIMOHHOTO MaTepuala, IMpOYMUTaTh eIle
HECKOJIbKO YYeOHUKOB IO JTUCLMILIMHE, JONOJHUTEIbHbIE UICTOUHUKH, IPEAJIOKEHHbBIE AJIS1 U3YUYEHUS B
CIIMCKE JINTEPATYPBI;

— CEeMUHApCKUEe 3aHATHs CIIOCOOCTBYIOT IOJIy4EHHIO OoJjiee BBICOKOI'O YPOBHS 3HaHHUM M, Kak
CIIEJICTBHE, [TOJIyYEHUE 3a4ETa;

— TFOTOBUTHCA K 3a4eTy HY)KHO HauMHaTh C NEPBOM JEKIUM U CEMUHapa, a He BbIOMpaTh TaK
Ha3bIBa€MbI ''IUITYPMOBOW METOJ ', MPU KOTOPOM MaTepHall 3aKpeIuisieTcs B MaMATH 33 HECKOJbKO
NOCEeIHUX 4YacoB M AHEW mnepen 3aderoM. Ilpu oleHMBaHMM 3HAHMH CTYJEHTOB IPENOAaBaTENb
PYKOBOJCTBYETCS, IPEXKIE BCETO, CIETYIOIIMMU KPUTEPUSIMHU:

— NMPaBWJIBHOCTh OTBETOB Ha BOIPOCHI;

— IIOJTHOTA U JIJAKOHUYHOCTh OTBETA;

— CIIOCOOHOCTb MPaBHJIBHO KBAJU(PHUUIMPOBATh (PaKThl M OOCTOSATENbCTBA, AHAIU3UPOBATH
CTaTUCTUYECKHUE JIaHHBIE;

— OPUEHTUPOBAHUE B JINTEPATYPE;

— 3HaHUE OCHOBHBIX MPO0JIEM Y4eOHOM TUCIUIUINHBI;

— MOHUMAaHUE 3HAUUMOCTH Y4€OHOM JUCIUITIIMHBI B CUCTEME;

— JIOTMKA U apryMEHTHUPOBAHHOCTb U3JI0KEHUS;

— KyJbTypa oTBeTa. Takum 00pazom, Ipu NpoBeICHUH 3a4eTa MPEernoaaBaTeb ye/ls1eT BHUMaHUe
HE TOJIBKO COJEPKAHUIO OTBETA, HO U ()OpPME €ro U3JTO0KEHHUS.

[Ipu moaroroBke K 3aueTy HEOOXOAMMO OPHEHTHUPOBATHCS Ha KOHCIEKTHI JIEKIUH, pabouyro
MIPOrpaMMy JIMCUUIUIMHBI, HOPMATUBHYIO, yU€OHYIO U PEKOMEHYEMYIO JIUTEPATYpYy.

OcHOBHOE B IOATOTOBKE K CJladye 3a4eTa - 3TO MOBTOPEHHUE BCEr0 MaTepuaja JAUCLHUILUIMHBI, 110
KOTOPOMY HEOOXOJIMMO cHaBaTh 3ader. [Ipm moaroroBke K cmade Bech 00BeM pabOThI HYXHO
pacnpenenaTb paBHOMEPHO IO JIHSM, OTBEIEHHBIM Ul MOATOTOBKH, KOHTPOJIMPOBATh KaXIbIH JEHb
BBITIOJTHEHHE HaME4YeHHOM paboTbl. B mepuoa MOArOTOBKM CTYAEHT BHOBb oOOpalaercss K YxKe
U3ydeHHOMY (TpoiieHHOMY) yueOHOMYy Matepuany. lloaroroBka BkiIrodaeT B cebd JABa dTama:
camocTosITeNbHas paboTa B TeUEHHE CEMECTpa; HEMOCPeICTBEHHAs [TOATOTOBKA B JHU, MPEIIECTBYIOIINE
3a4eTy M0 TeMaM Kypca. 3a4eT MPOBOJUTCS 10 BOIPOCAM, OXBATHIBAIOLIUM BECH IPOMIEHHBIN MaTepHua
JTUCIUIUTMHBL, BKJIFOYasi BOMPOCHI, OTBEJICHHBIE JJIi CAMOCTOSITENIbHOTO U3yueHus. J{s ycnenHon caauu
yKa3aHHbIe B paboueil nmporpamme (GpopMupyemble KOMIIETEHIIMU B Pe3yJIbTaTe OCBOEHUS TUCIMILIHHbI
JOJKHBI OBITH MTPOJIEMOHCTPUPOBAHBL; TOTOBUTHCS K 3a4ETY HEOOXOIMMO HAYMHATH C IEPBOM JIEKIIUU U
IIEpBOrO0 CEMHMHapa. B OCBOEHMM JAMCLUMIUIMHBI HHBAIUAAMM M JIMLIAMH C OlPaHUYEHHBIMHU
BO3MOXKHOCTSIMU 3/10pOBbs O0JIbIIIOE 3HAUEHUE UMEET UHIUBUyalbHas yueOHas paboTa (KOHCYIbTalluN)
— JIOTIOJIHUTENIFHOE Pa3bsiCHEHNE Y4eOHOro MaTepHara.

WHauBHyanbHble KOHCYJIbTALMY MO IPEIMETY ABIISIOTCS BaXKHBIM (PAKTOPOM, CIIOCOOCTBYIOIIUM
WHIMBUyaIU3alluu O0YyYeHHS U YCTAaHOBJICHUIO BOCIIUTATEIBHOTO KOHTAKTa MEX/1y MpernojaBareieM u
00y4aroImuMCsl MHBAJIHMIOM WJIH JIMLIOM C OIPaHUYEHHBIMH BO3MOKHOCTSIMH 370POBBSI.



7. MaTepuaibHO-TeXHUYECKOe o0ecneyeHue 1o AUCUUIInHe (MOaYJI10)

HammenoBanne 000pyZOBaHHBIX yUEOHBIX
KaOHWHETOB

nepedeHb OCHOBHOTO 000pyJOBaHUS

[lepeueHb NTULIEH3MOHHOTO
MPOTPAaMMHOT0 00eCTICUCSHUS

YueOHas ayuTOpHs A7 IPOBEACHUS 3aHIATHN
CEMUHAPCKOTO THIA, yueOHas ayIuTOPHs IUIi

MPOBEICHUS 71a00PaTOPHBIX 3aHATHH,
ayIuTOpHs TEKYIIETO KOHTPOJIS "
INPOMEXYTOYHOM  arTecTanud,  ydeOHas

ayIUTOpUs JUIsl IPOBEICHUS MHIUBUAYATbHBIX
Y IPYNNOBBIX KOHCYJIbTAMH (ayn. 412):

HPOEKTOP, BBIXOA B MIHTEpHET, 3J1eKTPOHHBIE
pecypcel, mocka ydeOHas, yueOHas meOens,
MUKPOCKOIIBI,  XOJOIWIBHUK, IICHKEpHI,
TepMocTar

Microsoft Windows
Microsoft Office

YueOHas ayTUTOpUs s IPOBEACHUS 3aHITUN
CEMHHAPCKOT'0 TUIIA, yUeOHAs ayJUTOPHUS IS

IMMpOBEACHU J'Ia60paTOpHI>IX 3aHHTPII>‘I,
Ay AUTOpUL TCKYLIETO KOHTPOJIAA u
l'IpOMe)KyTO'-IHOﬁ aTTeCTalluu, yqe6Ha>1

ayJIMTOPHUS [UIs TPOBEICHUS HHIUBHUYATbHBIX
Y TPYNIIOBBIX KOHCYIbTami (aya. 414):

MIPOEKTOP, BBIXOJ B VIHTEpHET, 31eKTPOHHbIE
pecypcbl, 1ocka yueOHas, yueOHas MeOels,

MUKPOCKOIIBI,  XOJIOAWIBHUK, INEHKepHl,
ueHrpudyra, TE€PMOCTATHI,
(doTokomopuMeTp, J103aTOPHI,
criekTpooToMeTp, JAMHHApHBIN  IIKad,

BBITSDKHOH IIKag), BECHI

Microsoft Windows
Microsoft Office

YueOHas ayTUTOpHs A7 IPOBEACHUS 3aHIATUN
CEMHHAPCKOTO TUTIA, yUeOHas ayJUTOPHUS IS

IPOBEACHUS 71a00PaTOPHBIX 3aHATHUI,
ayUTopus TEKyILEro KOHTPOIs u
MIPOMEKYTOUHON aTTecTallly, yueOHast

ayJIMTOPHS JUIsl TPOBEJICHUS] WHIUBH Y IbHBIX
U TPYNIOBBIX KOHCYIbTalui (aya. 419):

HPOEKTOP, BBIXOA B IHTEpHET, 3J1eKTPOHHBIE
pecypchl, mocka ydeOHas, yueOHas meOens,
MUKPOCKOIIBI, XOJOIMJIBHUK, LEHTpH(YTa,
J03aTOPBI, POTOKOIIOPUMETP, BECHI

Microsoft Windows
Microsoft Office

I[J'IH CaMOCTOATEIbHON pa6OTLI 06yqa101111/1xc;1 NpeaAyCMOTPCHBI IOMCIICHUS, YKOMIIJICKTOBAHHBIC

CHEMaTM3UPOBAaHHON  MeOeIbIo,

OCHaIlICHHBIC

KOMITBIOTEPHOU

TEXHAKOU C

BO3MOXXHOCTBIO

nojAKiIoueHus: K cetu "MHTepHeT' u oOecrmeueHueM JAO0CTyNna B DIEKTPOHHYIO HH(OPMAalMOHHO-

00pa3oBaTENbHYIO CPEy YHUBEPCUTETA.

Hanmenosanue 060pya0BaHHBIX
y4eOHBIX KAOMHETOB

OcCHAaIIEHHOCTH ITOMEIIEHUH I CAMOCTOATEILHOM

pabOoThI 0OYYAOIIIHXCSI

IlepeueHpb TULIEH3MOHHOTO
MIPOrpaMMHOIO
obecrieueHus

KomnerotepHsiii  kmacc, ydeOHas
ayIuToOpus s NIPOBEACHUS
71a00paTOPHBIX 3aHATHH, ayAUTOPHS
IUISL CAaMOCTOSITENIbHOW paboThl (ay.
437)

MPOEKTOP, KOMIIBIOTEPHAsI TEXHUKA C MOJKIIOYEHUEM K
HHPOPMALMOHHO-KOMMYHHKAIIMOHHOI! ceTn "MHTepHeT"
(IpoBOHOE COeAMHEHHE U OECIPOBOAHOE COEAWHEHHE
mo TexHojormn Wi-Fi) W HOCTymoM B SJIEKTPOHHYIO
nH(popManMoOHHO-00pa3oBaTeNIbHYIO Cpey, BeO-Kamepa,
JTIocKa ydeOHas1, yaeOHas MeOeb.

Microsoft Windows
Microsoft Office






