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OBPHAYKMU Poccun
DenepanibHOE TOCYIAPCTBEHHOE OIOKETHOE
4 00pa30B4TENbHOE YUPEKACHHE BRICIIEro 00pa3oBaHus
«HensOunckuii rocynapctBeHHbiil yausepeuret» (PI'bOY BO «Henl'Vy»)

[lata noanudaxus: 10.08.2026 10:18:19 Buonorueckuii paxynbrer

YHUKaNbHbINA NporpamMMHbIn

Knto4: ®DoHJ OLIEHOYHBIX CPECTB VIS IPOMEKYTOYHOM aTTecTaly 10 npakTtuke «[ [pon3BoaCcTBEeHHAs

04c19ed8bfh98f3b6chb77a486b9a8788b8322 3dpaxTuxa (Hayuno-uccnenosarenbckas paboTa)y, o HarpasiaeHuio noaroropku 06.04.01

Bromorms HanpasinenHocTH (Tpodrunio) buorexnonorus ®I'BOY BO «Henl V.

Bepcus noxymenra - 1 ctp. 1 m3 31 IlepBslii 3x3eMILIAP KOITA Ne

@oH/1 OLIEHOYHBIX CPEACTB JJIsl MPOMEKYTOUHOM aTTeCcTAIMU
10 TIPaKTHKE

[TpousBoacTBeHHas npaktuka (HayuHno-uccnenoBarenbckas padbora)

HampasieHre mOArOTOBKH (CIEIHUATBHOCTS)
06.04.01 buonorus

Hampasnennocts (mpoduis)
buotexnonorus

[TpucBauBaeMas kBanuQpuKaus
MAarucTp

®opma 00yueHus
OYyHas

I'on HaGopa 2026

Yeasa0unck, 2026 1.
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MMWHOBPHAYKMU Poccun
denepalibHOE TOCYIApCTBEHHOE OIOIKETHOE

@y 0o0pa3oBaTenbHOE YUpeKACHHE BRICIIEro 00pa3oBaHus

«YensOunckuit rocynapctBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)
buonoruyeckuii Gpakyaprer

DoHJ OLIEHOYHBIX CPEJCTB [UIS IPOMEKYTOUHON aTTeCTaINu 110 MpakTuke «IIpon3BoacTBEeHHAs
npaxtuka (Hay4aHo-uccienoBarenbckas pabora)y, o Hanpasienuto noarotosku 06.04.01
buonorus HanpasnenHocTH (podrmo) buorexnonorus ®I'BOY BO «Henl V.

Bepcus noxymenra - 1 ‘ cTp. 2u3 31 ‘ IlepBslii 3x3eMILIAP ‘ KOITA Ne

06.04.01 buoJiorus, HANPABJIEHHOCTH (mpodpunib) buortexHnoJiorus,
()oH OIIEHOYHBIX CPEeICTB /JI1 MNPOMEKYTOYHOH AaTTeCTANMH MO0 TMPAKTHKe
«ITponsBoacrBenHas npaktuka (HayuHo-mccienoBarteabckasi padora)», 2026 roa
Ha0opa, ouHasi gopma 00y4eHuUs:

YTBepKIeH:
[Tpopekrop no yueOHoi padote yrBepxkaeHo _ 03.03.2026 A.A. CanamaToB

CoruacoBas:
Y4eHbIM OMOOTUYECKOTO (haKyIbTeTa
[Tporokoin 3acenanus ot «27» gespans 2026 r. Ne 8

[Ipencenarens YueHoro coBera
Ouosiornyeckoro (pakyiabTeTa  COIJIAaCOBAHO J.C. CramkeBny

3acenanueM kKadeapsl MUKPOOHOIOTUH, UMMYHOJIOTHH U 0011Iel Ouooruu
[Tporokoin 3acenanus ot «27» gespans 2026 r. Ne 9

3aBeayromui kadenpoit COTJIACOBAHO A.JI. bypmuctposa
ABTOp (COCTaBUTEID) [0.10. ®ununmnosa

CtpykTypa (oHIa OIEHOYHBIX CPEJCTB JJISI MTPOMEXKYTOYHOM aTTECTAlMU MO MPAKTUKE

cootBeTcTBYET npukazy pekropa ®I'bOY BO «Yenl'V» ot 27.09.2022 1. Ne 573-1 «O06
YTBEPKJICHUH 11a0JIOHOB JOKYMEHTOB.
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MMWHOBPHAYKMU Poccun
denepalibHOE TOCYIApCTBEHHOE OIOIKETHOE

@y 0o0pa3oBaTenbHOE YUpeKACHHE BRICIIEro 00pa3oBaHus

«YensOunckuit rocynapctBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)
buonoruyeckuii Gpakyaprer

DoHJ OLIEHOYHBIX CPEJCTB [UIS IPOMEKYTOUHON aTTeCTaINu 110 MpakTuke «IIpon3BoacTBEeHHAs
npaxtuka (Hay4aHo-uccienoBarenbckas pabora)y, o Hanpasienuto noarotosku 06.04.01
buonorus HanpasnenHocTH (podrmo) buorexnonorus ®I'BOY BO «Henl V.

Bepcus noxymenra - 1 ‘ ctp. 3mu3 31 IlepBslii 3x3eMILIAP KOITA Ne

Conep:xkanue

1. [TaciopT ¢oHAA OLIEHOYHBIX CPEICTB

2. Ilepeuens hopMUPYEMBIX KOMITETCHITHMA

2.1. KoMrieTeHITMH, 3aKpeTUIEHHBIC 3a TTPAKTUKON

3. ConeprkaHue OLICHOYHBIX CPEACTB MO MPAKTUKE

3.1. Buasl O11cHOUHBIX CPEJICTB

3.2. ConepxaHue OILIEHOUYHBIX CPECTB

4. Ilopsatok npoBeneHUs U KPUTEPUN OLICHUBAHUS ITPOMEKYTOYHOM arTecTaluuu

4.1. ITopsinok MPOBECHUS MTPOMEKYTOUHON ATTECTALUHI

4.2. Kputepuu OIleHUBAaHUS IIPOMEKYTOUYHOM aTTeCTaIlMH 10 BUAM OIIEHOUYHBIX CPEJICTB
4.3. PesynpTaThl TPOMEKYTOYHOM aTTECTallMM W YPOBHHU CHOPMHUPOBAHHOCTHU
KOMIIETCHITHI.
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MMWHOBPHAYKMU Poccun
denepalibHOE TOCYIApCTBEHHOE OIOIKETHOE

0o0pa3oBaTenbHOE YUpeKACHHE BRICIIEro 00pa3oBaHus
«YensOunckuit rocynapctBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)

buonoruyeckuii Gpakyaprer

DoHJ OLIEHOYHBIX CPEJCTB [UIS IPOMEKYTOUHON aTTeCTaINu 110 MpakTuke «IIpon3BoacTBEeHHAs
npaxtuka (Hay4aHo-uccienoBarenbckas pabora)y, o Hanpasienuto noarotosku 06.04.01
buonorus HanpasnenHocTH (podrmo) buorexnonorus ®I'BOY BO «Henl V.

Bepcus noxymenra - 1

ctp. 4 u3 31 ‘

IlepBslii 3x3eMILIAP

KOITA Ne

1. TacmopT (pOoHIA OLIEHOYHBIX CPEACTB

Hampasnenue noaroroBku (crnenuanbHoctu) 06.04.01 buonorus
Hamnpasnennocts (mpoduis) buotexHomorus
I[Mpaktuka [IpousBoacTBenHas mpaktuka (HaydHo-uccnemoBarensckas pabora)
Cemectp(nl) uzyuenns: 1,2,3

Bun npakTuku: Tpou3BOJACTBEHHAS

Tumn npakTuka: HaygYHO-HCCIIE0BaTeNIbCcKasi paboTa
Crioco0 mpoBeieHus1: CTallMOHApHAs U BbIE3HAs
®dopma (bI) TPOMEKYTOUHOHN aTTECTALMU: 3a4ET C OLEHKOU

2. Ilepeuenn popMupyeMbIX KOMIETEHIUI

2.1. KomnereHuum, 3aKpenjiéHHbIe 32 MPAKTHKOM

N3yuyenue

MIPaKTUKHU

«IIpon3BonctBenHas mnpakTtuka (HaydHo-nccienoBarenbckas

pabota)» HampaBiIeHO Ha (OPMUPOBAHUE CICAYIONIMX KOMIICTCHITUH:

KO)_] H HAMMCHOBaHHE

I/IHJII/IKaTop])I JOCTHXKCHUA

IlepeyeHb NJIAHUPYEMBIX pPe3yJbTATOB

KOMIIETEHIMH "
koMmnerenuuii corinacuo OIIOII BO 00Y4YeHHUS N0 MPAKTHKE
corjaacuo ®rocC 1 y p
1 2 3

OIIK 7 CnocobeH B
chepe coeit
npodeccruoHanbHOK
JIeSITEIIbHOCTH
CaMOCTOSTENHHO
OIIPENeIISITh CTPATETHIO U
mpoOIeMaTuKy
HCCIIEIOBaHHM,
NPUHUMATh PELICHHUS, B
TOM YHCJIIe
WHHOBAIIUOHHBLIC,
BBIOMPATH U
MoANGHUINPOBATH
MCTOJbI, OTBCYATH

3a Ka4ecTBO PaboT U
BHCAPCHUE UX
pe3y/bTaToB,
obecrieunBaTh MepHI
MPOU3BOJICTBEHHOM
6e301macHOCTH NpH
peLIeHN KOHKPETHOH
3a1auu

OIIK-7.1. onpenensieT OCHOBHbBIE
UCTOYHUKHU M METOJIbI TTOJIYYEHUsI
npodeccroHanbHOIt nHpOopManuy,
HaIpaBJIeHHs HAYYHBIX UCCIICJOBAaHHH,
COOTBETCTBYIOIINX HAIIPABICHHOCTH
MIPOTpaMMBI MaruCTPaTypHL;

OIIK-7.3. ucnonb3yer METO/Ibl aHaIN3a
JIOCTOBEPHOCTHU U OIICHKH
MIEPCIIEKTUBHOCTH PE3yIbTaTOB
MIPOBECHHBIX SKCIICPUMEHTOB H
HaOJIOIeHHI; TPUMEHSET OIIBIT
0000I1IeHUs U aHATTN3a HAYyYHOW M HAyYHO-
TEXHUYECKOH MH(OPMALIUK; UCTIONb3YET
OTIBIT MTPECTABIICHHUS TTOJTYYEHHBIX
Pe3yJIbTaToB B BUJIE JOKJIAJ0B U
myoIuKanui

3HATD:

s noctmwkennst OITK-7.1 3HaTh:
OCHOBHBIE OTIPEIETICHHS, 3aKOHBI 1
[IPUHIUIEI ()YHKIIHOHUPOBAHUS KHUBBIX
CHCTEM; TIPUHITHITEI aHAJIN3a HH(POpMAITIH,
paboTHI COBPEMEHHOI! armapaTyphl i
BEIYHCITUTEIFHBIX CPEICTB;

s noctmwxennst OITK-7.3 3HaTh: METOIBI
TOKa3aTeNnbCTBA JTOCTOBEPHOCTH
[TOJTy9aeMBIX Pe3yJIbTaTOB HCCIICJOBAHUS;
0a30BbIC MPUHITUITBI HAYYHBIX
HCClieIOBaHUK B 00JIaCTH MUKPOOHOJIOTHH,
MMMYHOJIOTHH, SMOPUOJIOTUH, U IPYTUX
o0J1acTeit OMOJIOTMU; OCHOBHBIC UCTOYHUKH
Hay4qHOIN HH(bOpMAIMK U TPEOOBAHUS K
[IPEICTAaBICHNIO NH()OPMAITMOHHBIX
MaTepHuasoB; TEOPETUUECKUE OCHOBBI
OHOJIOTHH; OPTaHH3AIHUIO JTA00PATOPHOU
paboTHI, OCHOBHEIC TPEOOBAHUS K
COCTaBJIEHUIO OTYETOB

'YMeTh:

Jlna noctmxenus OIIK-7.1 ymeTs:
HaBBIKaMHU CaM000pa3oBaHusl, pabOThI

c yaeOHOH 1 HayqHOH TUTEePaTypoii;

Jlns noctmxernns OIIK-7.3 ymeTs:

CTaBUTH M (POPMYITUPOBATH 1ISJIM U 33291
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MMWHOBPHAYKMU Poccun
denepalibHOE TOCYIApCTBEHHOE OIOIKETHOE

0o0pa3oBaTenbHOE YUpeKACHHE BRICIIEro 00pa3oBaHus
«YensOunckuit rocynapctBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)

buonoruyeckuii Gpakyaprer

DoHJ OLIEHOYHBIX CPEJCTB [UIS IPOMEKYTOUHON aTTeCTaINu 110 MpakTuke «IIpon3BoacTBEeHHAs
npaxtuka (Hay4aHo-uccienoBarenbckas pabora)y, o Hanpasienuto noarotosku 06.04.01
buonorus HanpasnenHocTH (podrmo) buorexnonorus ®I'BOY BO «Henl V.

Bepcus noxymenra - 1

cTp. 5m3 31

IlepBslii 3x3eMILIAP

KOITA Ne

PKCIICPUMEHTAIEHOTO UCCIICTOBAHHUS;
[pencTaBiIATh pe3ynbratel HUP;
HCIIOJIB30BATh CTATHCTHYECKUE IMOIXOIBI K
aHATN3y OMOJIOTHIECKUX TaHHBIX
Biagers:

J{nsa noctmwxennst OITK-7.1 Bmaners:
TCOPETHYCCKUMU 3HAHUSIMHU 00 OCHOBHBIX
OMOJIOTMYECKHUX 3aKOHOMEPHOCTSX;

st moctmwkenus OITK-7.3 BnameTs:
METOJIAMU aHAJI3a IKCIICPUMEHTATBHBIX
TAaHHBIX B 00J1aCTH OMOJIOTHYECKOM
HayKH

OIIK 8 Crnocoben
UCIIOJIb30BATh
COBPEMEHHYO
HCCIIE0BATEBCKYIO
anmaparypy u
BBIYUCIUTCIIbHYIO
TCXHUKY IJIA pEIICHUA
MHHOBAIITMOHHBIX
3amad B
npodeCcCHOHATBEHON
JIeSATEILHOCTH

OIIK-8.1. onpenensieT TUIbl COBPEMEHHON
anmapaTypsl A7 OJIEBBIX U
71a00paTOPHBIX UCCIIEIOBAaHUH B 0071aCTH
PO eCCHOHANBHOMN JIESTENEHOCTH;
OIIK-8.2. ucrnonb3yer COBPEMEHHYIO
BBIUHCIIUTEIBHYIO TEXHUKY;

OIIK-8.3. TBopuecku MoguduImpyeTr
TE€XHHUYECKUE CPE/ICTBA [T PeIICHUS
HMHHOBAIIMOHHBIX 3aJ]a4 B
poQeCCHOHANBHOMN JIESITENEHOCTH.

S3HATH:

st moctmkenus OIIK-8.1 3HaTh: MeTOIbBI
0aKTEPHOIOTHIECKOTO B HKOJIOTHIECKOTO
WCCIICIOBaHMSA, TIPUHITHIT PaOOTHI
COBPEMECHHOM amIapaTypsl IS OJIEBBIX
1 1Ta00PaTOPHBIX UCCIICTIOBAHMUI;

[paBUJia TEXHUKH O0€30TIaCHOCTH MPHU
paboTe ¢ HCCIe0BaTeIBLCKOM
armnaparypoi;

YMETh:

Jlnst noctrxenust OIIK-8.2 ymerTs:
MeTOIaMH pabOTHI C COBPEMEHHOM
anmapatypoil ¥ BEIYHCINTEIbHBIMA
CpeICTBaMU; METOJIaMH CTaTHCTHYECKOM
00pabOTKU MOTYICHHBIX
HKCIICPUMCHTAIBHBIX TaHHBIX; paboTaTh 3a
MEePCOHATBHBIM KOMIIBIOTEPOM; BBITIOIHSITh
OCHOBHBIE HaYYHO-HCCIIEI0BATEIHCKUE
oTIepallii Ha COBPEMEHHOM
000pyIOBaHNH;

Bnanets:

Jlnsa noctmwxennst OITK-8.3 Bnaners:
TBOPYCCKUMHU HABBIKAMH U TIPUEMaMHU
CHCTEMHOT'0 aHaJIH3a; IPHeMaMu
TBOPYECKOTO IMOAX0a K aHAIN3Y H
nepeaade OMOIOrHIecKOl MHPOPMAIIUH C
HCIIOJIE30BAaHUEM KOMITHIOTEPHBIX
TEXHOJIOTHIA;

IIK 1 Cnocoben
HCII0JIb30BaTh 3HAHUE
HOPMAaTHUBHBIX
JIOKYMEHTOB,
pPErIaMEHTUPYIOIIHAX
OpraHU3aIHIo
MPOBE/ICHUS HAyYHO-
HCCIICIOBATEIbCKIX
padoT a1t pyKOBOJICTBA
paboYuM KOJIICKTHBOM U
obecrieueHust Mep
MIPOU3BOJICTBEHHON
06e30macHOCTH

[IK-1.2 Ananu3upyetr HOpMaTUBHBIE
JOKYMEHTBI, PerilaMeHTUPYIOIINE
OpTaHU3aINI0 U METOANKY MPOBECHUS
Hay4YHO-HCCIIEI0BATENILCKUX U
MIPOU3BOICTBEHHO-TEXHOJIOTHIECKUX
paboT 6monornIeckoro npoduIIs.
[1K-1.4 Ncnonesyer npogeccuoHaabHbIe
YMEHHS ¥ HaBBIKH PaOOTHI B
1a00paTopusIX OMOMEANITHCKOTO
pouIIs ¥ APYTUX YUPEKICHUIX
OMOJIOTNYECKOTO MPOGHIISL

SHATD:

Jlnsa noctmwxenust [1K-1.2 3HaTh:
HOPMAaTHUBHBIE TJOKYMEHTHI,
[periaMeHTHPYIOIINE OpTraHU3aInIo U
METOIMKY TIPOBEACHHS HAYTHO-
MICCIIeTIOBATENILCKUX M MPOU3BOICTBEHHO-
TEXHOJIOTHYECKUX OMOIOTHIECKUX padoT.
YMeTh:

Jlnst noctmwkenus 11K-1.4 ymets:
HCIIOJIF30BaTh CUCTEMHEIN ITOIXO0 B
0HOJIOIHMH; UCII0JIB30BAThL CUCTEMHBII
[101X0[ B OHOJIOTHUH; MCIIOJIL30BaTh
TeopeTHYeCKue 3HAHUS B 00I1acTH

Orostornu B cBOEH mpodeccHOHATBHOM
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MHHOBPHAYKMH Poccun

DeneparbHOE TOCYIAPCTBEHHOE OIOKETHOE

0o0pa3oBaTenbHOE YUpeKACHHE BRICIIEro 00pa3oBaHus

«YensOunckuit rocynapctBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)
buonoruyeckuii Gpakyaprer

DoHJ OLIEHOYHBIX CPEJCTB [UIS IPOMEKYTOUHON aTTeCTaINu 110 MpakTuke «IIpon3BoacTBEeHHAs
npaxtuka (Hay4aHo-uccienoBarenbckas pabora)y, o Hanpasienuto noarotosku 06.04.01
buonorus HanpasnenHocTH (podrmo) buorexnonorus ®I'BOY BO «Henl V.

Bepcus noxymenra - 1

cTp. 6 m3 31 IlepBslii 3x3eMILIAP KOITA Ne

e TeIbHOCTH.

Biagers:

s noctmwkenns [1K-1.2 BnageTs:
(yHIaMEHTaTFHBIMU OHOJIOTHYECKUMU
pencTaBIeHUSIMH

IIK 2 Crocoben
MPUMEHSTH METOBI
KyJIbTUBUPOBAHWUSI,
UICHTU(HKAIINH,
TCHOMHKH U IPOTCOMHKH
MHUKPOOPTaHU3MOB U
HCIIONB30BAaTh UX B
petieHun npoodiieM B
COOTBETCTBUH C
HAINpaBJICHHOCTHIO
(mpodurem) mporpaMMBI
MarucTpaTypsbl

3HATh:

st moctmwkenust 11K-2.3 3HaTh: npaBuia
OpraHU3aIiK PadOTHI B IAOOPATOPHUSIX
OHOMETUITTHCKOTO MPOMWIIS; IpaBuIIa
TEXHUKH 0€30MacHO paboThI B
OroIornYecKoil 1abopaTOPHUU; OCHOBEI
TUTAHUPOBAHUS IKCIIEPUMEHTA

'YMeTh:

Jlnst noctwxenus 11K-2.3 ymerts:
[UTaHUPOBATh PabOTY B Ta0OPaTOpPHUH;
HCIIOJIB30BaTh TCOPETHUCCKIE 3HAHUS B
mabopaTopHOii paboTte

Biagers:

s noctmwkenust [1K-2.3 BnageTs:
MpodeCCHOHATBHBIMEA YMEHUSMH U
HaBbIKAMU pabOThI OAKTEPHOIOTHUECKOM
(KJIIMHUKO-ZIMarHOCTHYECKOIT) labopaTtopun
U IPYTUX YIPSKICHUAX OMOIOTHICCKOTO
MPOQUIIT; METOIUKOM SKCILTyaTaIliH
OCHOBHBIX BUIOB JIAOOPATOPHOH H
[TOJICBOH ammapaTypsl;
(dyHIaMEHTaTFHBIMU OHOJIOTHYECKIMU
[peICTaBICHUIMHU

[IK-2.3 Hcnonp3yeT npodeccrHoHambHbIe
YMEHUS ¥ HABBIKH PaOOTHI B
0aKTEePHOIIOTUIECKOH, KIIHUKO-
JIUATHOCTHYCCKOU, OMOTEXHOIOTUIECKOM
a00PaTOPHU U IPYTUX YUPEIKIACHUSIX
OHMOJIOTHYECKOTO MPOhUIIS

3. Conep:kaHue OLIEHOYHBIX CPEACTB MO MPAKTUKE
3.1 Buabl OlleHOYHBIX CPeICTB

Koa, Ilepeuensn Konrposupyembie Cemecrtp Homep HaumenoBanue
HaNMMeHOBaHHe MJIAHUPYeMBbIX TeMbl/ 3a1aHusA OLICHOYHOTO
KOMIeTeHIUU pe3yJbTaToB pa3aeJsl (HoMep 1 cpeacTBa
coriacHo ®IoC 0o0y4eHus no Ha3BaHMe pa3iea u3
NPaKTHKe PIIA n.2.2)
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MHHOBPHAYKMH Poccun

DeneparbHOE TOCYIAPCTBEHHOE OIOKETHOE
0o0pa3oBaTenbHOE YUpeKACHHE BRICIIEro 00pa3oBaHus
«YensOunckuit rocynapctBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)
buonoruyeckuii Gpakyaprer

@DOH[ OLIEHOYHBIX CPEACTB IS MPOMEKYTOTHOM aTTeCTaly Mo HpakTuke «[Ipon3BoacTBeHHast
npaxtuka (Hay4aHo-uccienoBarenbckas pabora)y, o Hanpasienuto noarotosku 06.04.01

buonorus HanpasnenHocTH (podrmo) buorexnonorus ®I'BOY BO «Henl V.

Bepcus noxymenra - 1 ctp. 7 u3 31 IlepBslii 3x3eMILIAP KOIIMA Ne
OIIK 7 7.1 3uaTh: ocHoBHEIE | [loArOTOBUTEILHBIN 1-3 1-25 3amanne
CriocobeH B OTIpeNieNIeHus, JTan OTKPBITOTO THIIA
cdepe cBoeit 3aKOHBI U TIPUHIIHITBI C pa3BEepHYTHIM
npodeccnoHanbH | (GYHKINOHHPOBAHHS OTBETOM
oi JKMBBIX CHCTEM; Otuer
JIeSITeIIbHOCTH NPUHLUITEI aHATHU3a
CaMOCTOATENbHO | MH(OpMAaLUH,

OIIpeeNATh paboTsI
CTpaTeruio u COBpPEMEHHOU
npoOJIEeMaTHKY annapaTypsl 1
UCCIIeI0BaHuUH, BBIYHCITUTEIIHHBIX
NPUHAMATh CPEACTB;
peIIeHHS, B TOM 7.3 3HaTh: METOHI
qrcie JIOKa3aTeIbCTBA
WHHOBAI[OHHBIE, | JOCTOBEPHOCTH
BBIOMPATH U MOTy4aeMbIX
MOIU(MHUIMPOBATE | PE3yIbTATOB
METO/Ib, UCCJIe/IOBaHMUS;
OTBEYaTh 0a30Bble PUHIIUIIBI
3a Ka4yeCcTBO Hay4YHBIX
padot u HCCIICIOBaHUH B
BHE/IPEHHE UX o0nacTu
pe3yJIbTaTOB, MHUKpPOOHOJIOTHH,
obecrieunBaTh UMMYHOJIOTHH,
MepBI aMOpHOIIOTHH, U
MPOU3BOJICTBEHH | APYrux obsacteit
0if 0e30mMacHOCTH | OMOJOTHH; OCHOBHBIE
TIPH peLIeHUH MCTOYHHMKY HAy4YHOH
KOHKPETHOH nHQOPMALUHU U
3a1a4u TpeGOBaHUS K
NPEJ/ICTaBICHUIO
MHPOPMALMOHHBIX
MaTepualioB;
TEOpeTHYECKHE
OCHOBBI OHOJIOTHY;
OPTaHH3AIHIO
nmabopaTopHO
paboTHI, OCHOBHBIE
TpeOOBaHUS K
COCTaBJICHHIO
OTYETOB
7.1 YMmeTh: [ToaroroBUTENBHBIN 1-3 1-25 3ananue
HaBBIKAMHU JTan OTKPBITOTO THIIA
camoo0pa3oBaHus, C pa3BepHYTHIM
paboThI OTBETOM
¢ y4eOHOH M HAYIHOH Oryer
JUTEPATYPOH;
7.3 YMmeTh:
CTaBUTH U
(hopmypoBaTh
LETH ¥ 3a71a491
9KCIIEPUMEHTAILHOTO
MCCJIe/IOBaHMS;
NPEJICTABISITh
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MMWHOBPHAYKMU Poccun

DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE
0o0pa3oBaTenbHOE YUpeKACHHE BRICIIEro 00pa3oBaHus
«YensOunckuit rocynapctBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)

buonoruyeckuii Gpakyaprer

@DOH[ OLIEHOYHBIX CPEACTB IS MPOMEKYTOTHOM aTTeCTaly Mo HpakTuke «[Ipon3BoacTBeHHast
npaxtuka (Hay4aHo-uccienoBarenbckas pabora)y, o Hanpasienuto noarotosku 06.04.01

buonorus HanpasnenHocTH (podrmo) buorexnonorus ®I'BOY BO «Henl V.

Bepcus noxymenra - 1

cTp. 8 m3 31

IlepBslii 3x3eMILIAP

KOITA Ne

pe3ynbratel HUP;
HCIIOJIB30BaTh
CTaTHCTUYECKHE
TIOJIXO/IBI K aHAIU3Y
OMOJIOTHYECKUX
JTAHHBIX

7.1 Baanernb:
TCOPETUICCKIMU
3HAHUSAMHA 00
OCHOBHBIX
OHOJIOTHYECKUX
3aKOHOMEPHOCTSIX;
7.3 Baagern:
METONaMH  aHajau3a
IKCTIEPUMEHTAIILHBIX
IaHHBEIX B o0macTu
OMOJIOTHYECKOI
HayK{

IloaroToBUTENBHBIN
oTaIll

1-25

3amanue
OTKPBITOTO THIIA
C pa3BEpHYTHIM
OTBETOM

OTtuyer

OIIK 8
Cnocoben
HCII0JIb30BaTh
COBPEMCHHYIO
HCCIICIOBATEIILCK
yIo

anmaparypy u
BEIYUCITUTEIEHY
10

TEXHUKY JUTS
pereHus
WHHOBAIIHOHHBIX
3amay B
npodeccuoHaNbH
ol

JIESITEIbHOCTH

8.1 3Harb: MeTOOBI
06aKTepUOIIOTUIECKOT
0 M DJKOJIOTUYECKOTO
WCCJIEJIOBAHMUS,
MIPUHITHTI paboTsl
COBPEMEHHOM
anmaparypel TUTS
TIOJIEBBIX

u 1ab0paTOPHBIX
HCCJIEIOBAHHIA;
npaBuia TEXHUKA
0e30MacHOCTH TIpU
pabote c
HCCIIE0BATENBCKOM
annaparypou;

OCHOBHOM 3TaIl

1-3

31-49

3aganue
OTKPBITOTO THIIA
C Ppa3BepHYTHIM
OTBETOM

Otuer

8.2 Ymerth:
METOJIaMH pabOTHI C
COBpPEMEHHOM
annaparypou u
BBIYUCITUTEITLHBIMHU
CpeIcTBaMu;
METOAAMHU
CTaTUCTHYECKOU
00paboTku
MOJIy4EHHBIX
OKCICPUMEHTAJIbHBIX
JAaHHBIX; paboTaTh 3a
MEPCOHAIBHBIM
KOMITBIOTEPOM;
BBIIIOJIHATH
OCHOBHBIE Hay4HO-
HCCIeI0BaTEIbCKUE
orepanuu Ha
COBPEMEHHOM
00opynoBaHuy;

OCHOBHOM 3TaIll

31-49

3aganue
OTKPBITOTO THIIA
C Ppa3BepHYTHIM
OTBETOM

OTtyer
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MHHOBPHAYKMH Poccun

DeneparbHOE TOCYIAPCTBEHHOE OIOKETHOE
0o0pa3oBaTenbHOE YUpeKACHHE BRICIIEro 00pa3oBaHus
«YensOunckuit rocynapctBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)
buonoruyeckuii Gpakyaprer

@DOH[ OLIEHOYHBIX CPEACTB IS MPOMEKYTOTHOM aTTeCTaly Mo HpakTuke «[Ipon3BoacTBeHHast
npaxtuka (Hay4aHo-uccienoBarenbckas pabora)y, o Hanpasienuto noarotosku 06.04.01

buonorus HanpasnenHocTH (podrmo) buorexnonorus ®I'BOY BO «Henl V.

Bepcus noxymenra - 1 ctp. 9mu3 31 IlepBslii 3x3eMILIAP KOIIMA Ne
8.3 Biaanern: OCHOBHOM 3TaI 1-3 31-49 3amanne
TBOPYECKUMHU OTKPBITOTO THIIA
HaBBIKAMU U C pa3BepHYTHIM
preMaMu OTBETOM
CHCTEMHOI'O aHaJIN3a; Otuer
npueMaMu
TBOPYECKOTO MOJXO/a
K aHaIu3y u
nepeaave
OHOJIOTHUECKO
nHbopmau c
HCITONIB30BaHHUEM
KOMIIBIOTEPHBIX
TEXHOJIOTHI;
IIK 1 Criocoben 1.2 3nare: OCHOBHOM 3TaI 1-3 55-73, 79- | 3aganue
HCIIOJIB30BATh HOpPMAaTHBHEIE 3aKIIIOYUTEIBHBIN Tall 99 OTKPBITOTO THIIA
3HAHUE JIOKYMEHTHI C pa3BepHYTHIM
HOPMATHUBHBIX perIaMeHTHPYIOIITHE OTBETOM
JIOKYMCHTOB, OPraHU3aIHI0 U Ortyer
pErIaMeHTHPYIO METOIUKY
X MPOBENCHHS HAYYHO-
OpraHU3aIHIo HCCIIEI0BATENbCKUX U
MPOBEACHHUS MPOU3BOACTBEHHO-
Hay9IHO- TEXHOJIOTHYECKUX
HCCICIOBATEIBCK | OHOIOTHUECKUX
X paboT.
pabot s 1.4 Ymerh: OCHOBHOM 3TaI 1-3 55-73, 79- | 3amanue
PYKOBOJICTBA KCIIONB30BaTh 3aKIIIOYUTEIBHBIN Tall 99 OTKPBITOTO THIIA
pabounm CHCTEMHBIN ITOAX0 B C pa3BepHYTHIM
KOJUUIEKTUBOM U OuoJIoTHUH; OTBETOM
obecreyeHnst Mep | UCIOIL30BATh Oruer
MPOU3BOJCTBEHH | CHMCTEMHBIN
on MOAXO4 B OHOJIOTHH,
0e30IMacHOCTH HCII0JIb30BaTh
TEOPETHICCKUE
3HAHUA B 00macTu
OHOIIOTHH B CBOEH
npodecCHOHaTFHON
JIeATEeILHOCTH
1.2 Baagern: OCHOBHOM 3TaI 1-3 55-73, 79- | 3amanune
(hyHIaMEHTANFHBIMA | 3aKIIFOUYUTEIHHBIH dTarl 99 OTKPBITOTO THIIA
OHOJIOTHUECKUMHU C pa3BepHYTHIM
MPECTABICHUSIMHU OTBETOM
Otuer
K 2 CriocobeH 2.3 3nark: npaBuia 3aKIr0YuTeNnbHbIN 3Tan | 1-3 26-30, 50- | 3aganue
IIPUMEHSTD OpraHu3aIK PabOTHI 54, 74-78, | OTKpPBITOTO THIA
METOBI B JTa0OPaTOPHAX 100-104 C pa3BepHYTHIM
KyJIbTUBHPOBAHA | OMOMEIHMITHHCKOTO OTBETOM
o, npoduns; mpaBuiIa Oryer
WICHTU(HKAIINY, | TEXHHKH 0e30macHOM
TEHOMHUKH U paboTHI B
MPOTCOMHUKH OHOJIOTHYeCKOI
MHUKPOOPTaHU3MO | JIA0OPaTOPHH;
B Y HUCIOJIb30BaTh | OCHOBBI
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MMWHOBPHAYKMU Poccun
denepalibHOE TOCYIApCTBEHHOE OIOIKETHOE

@y 0o0pa3oBaTenbHOE YUpeKACHHE BRICIIEro 00pa3oBaHus

«YensOunckuit rocynapctBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)
buonoruyeckuii Gpakyaprer

DoHJ OLIEHOYHBIX CPEJCTB [UIS IPOMEKYTOUHON aTTeCTaINu 110 MpakTuke «IIpon3BoacTBEeHHAs
npaxtuka (Hay4aHo-uccienoBarenbckas pabora)y, o Hanpasienuto noarotosku 06.04.01
buonorus HanpasnenHocTH (podrmo) buorexnonorus ®I'BOY BO «Henl V.

Bepcus noxymenra - 1 ctp. 10 m3 31 IlepBslii 3x3eMILIAP KOITA Ne

UX B PEILICHUH IUIAHUPOBAHUS
mpobieM B SKCIEepPHMEHTa

COOTBETCTBHH C 2.3 Ymerth: 3axmounTensHbIN 3Tan | 1-3 26-30, 50- | 3apganme
HANpaBjJI€HHOCTh | INTAHUPOBATH pPabOTY 54, T74-78, | oTKpBITOTO THIA
10 (mporem) B JIa0OPATOPHH; 100-104 C pasBEPHYTBHIM
MpOTPaMMBbI UCIIOJIb30BATh OTBETOM
MarucTpaTypsl TEOpeTHYECKHE OTuer

3HAHMSA B
J1a00paTopHOit
pabote

2.3 Bnanern: 3akmounTensHbId 3Tan | 1-3 26-30, 50- | 3amanue
npo¢eCCHOHATHLHBIM 54, 74-78, | OTKpBITOrO THIIA
U YMEHUSAMH U 100-104 C pa3BepHYTHIM
HaBBIKAMH  PabOTHI OTBETOM
0OaKTepHOIOTHYECKON Ortyer
(KITMHMKO-
JIMarHOCTUIECKON)
nmaboparopun u
JIPYTUX YIPEKACHUIX
6HOIOTHYECKOTO
npoduIist; METoaUKON
AKCIUTyaTaluH
OCHOBHBIX BUJIOB
nabopaTropHOi u
MOJIEBOM
anmaparypel;
(hyHIaMeHTaIEHBIMU
OHMOIIOTHYECKIMU
MIPEACTABICHUSIMHI

3.2 Conep:xaHue OLIEHOYHBIX CPE/ICTB

B Xozme BBINOJIHEHHS NPAKTHUKU HCHOJIB3YIOTCSA CIENYIOIIME BUJBI OIEHOYHBIX
CPEJICTB:

— oopmIIeHHE OTUETAa 10 PAKTUKE;

— 3alUTa OTYETa,

— crnaya auddepeHUpOBaHHOTO 3a4yeTa (MyTeM OTBETOB Ha KOHTPOJBHBIE
Bonpockl). Jlara 3aueTa Ha3HaUYaeTCs HAa KpallHUM JI€Hb MPAKTUKH.

B noxkymeHTanuio no OTYETHOCTH 10 MPAKTUKE BXOJIUT:

— OTYET;

— MHIUBUAYAIbHOE 3a/laHue: GOPMUPYETCS ISl KAKIOTO MarkucTpaHTa OTAEIBHO,
Ha OCHOBE 00OBEMa MPAKTHUYECKUX HABBIKOB, KOTOpPBIE OH JOJDKEH NpPHOOpEecTH B
npolecce MPOXOXKACHUSA MPAKTUKH, pa3pabaThIBalOTCS PYKOBOAUTENEM TNPAKTUKUA OT
OpPraHM3allid W COTJIACOBBIBAIOTCS C PYKOBOIUTENIEM TMPAKTUKHA OT TNPOQHUIBHON
OpraHU3aIINY;

— JIMYHAsi KApTOYKa HHCTPYKTaXKa;

— XapaKTepUCTHKA KypaTopa MpaKTHKH;

— JIOTOBOp Ha TMPOXOXKJICHUE TPAKTUKU (IJISI T€X CTYIEHTOB, KOTOPBIC MPOXOAST
NPaKTUKY BHE Ja00paTOpHil YHUBEPCUTETA);
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MMWHOBPHAYKMU Poccun
denepalibHOE TOCYIApCTBEHHOE OIOIKETHOE

@y 0o0pa3oBaTenbHOE YUpeKACHHE BRICIIEro 00pa3oBaHus

«YensOunckuit rocynapctBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)
buonoruyeckuii Gpakyaprer

DoHJ OLIEHOYHBIX CPEJCTB [UIS IPOMEKYTOUHON aTTeCTaINu 110 MpakTuke «IIpon3BoacTBEeHHAs
npaxtuka (Hay4aHo-uccienoBarenbckas pabora)y, o Hanpasienuto noarotosku 06.04.01
buonorus HanpasnenHocTH (podrmo) buorexnonorus ®I'BOY BO «Henl V.

Bepcus noxymenra - 1 ‘ ctp. 11 3 31 IlepBslii 3x3eMILIAP ‘ KOITA Ne

— comnacoBaHue: opopMIISIETCs A T€X CTYAEHTOB, KOTOPbIE MPOXOISAT MPAKTUKY
BHE JIa0OpaTOpHil YHUBEpPCUTETa; CO3JAeTCs HA OCHOBAaHMHM OOBbEMa MPAKTUYECKUX
HABBIKOB, IPUOOPETAEMBIX B MPOLIECCE MPOXOKICHUS IPAKTUKHY.

Texymmit  koHTposib HHMP  ocymiectBiusgeTrcss HaydHbIM  PYKOBOIUTEJIEM.
PesynpratuBnocts HUP xapakTtepusyercss 00beMOM HAKOIUIEHHOTO (DaKTOJIOTHYECKOTO
Marepuaia, ydacTUEM B HaydyHOU padoTe kadeapsl.

NuauBuayanbHoe 3a/1aHie HA IPAKTUKY

NunuBuayansHbie 3a/laHus, COACpPXKAHUE U TUIAHUPYEMBIE PE3yJbTaThl MPAKTUKU
pa3pabaThIBalOTCA PYKOBOJUTEIEM MPAKTUKKA OT OpPraHU3allid U COIVIACOBBIBAIOTCS C
PYKOBOJUTENIEM MTPAKTUKU OT MPOQPMIBHON OpraHU3aIUH.

[Tpu GpopmupoBaHUY UHANBUAYATHHOTO 33J]aHUsI TPUMEHSIIOT OTAEIbHBIC MYHKTHI
U3 MePEUHS MPAKTUICCKUX HABBIKOB, KOTOPHIMHU MOXET OBJIQ/ICTh CTYICHT B 3aBUCUMOCTH
or mpoduis maboparopuu, B KOTOpoW OyIdeT MNPOXOAWThH TMpakTuka (aboparopus
Je4eOHO-TPOPUIAKTUYECKOTO  YUPEXKACHUS, THIIEBOTO TMPEANPUIATHS WU HHOU
OpraHu3aIum).

[TepeueHb HABBIKOB 11 POPMUPOBAHUS WHIUBUYaTLHOTO 32/ TaHUS

3HaTh:

— pexxuM paboThl JabopaTopuu, BeIMONHsAOMICH uccnenoBanus c¢ IIBA III-1V
TPYIIBI TATOTCHHOCTH;

— TEXHUKY 0€30MaCHOCTH U MPOTUBOAMHUIAEMUUECKUN PEXXUM B 1aOOpaTOpuUu;

— TPUEMBl  COCTaBIIEHUS  HAYYHO-TEXHHMYECKHUX  OTYETOB, OO030pOB W
MOSICHUTEIbHBIX 3aITUCOK;

— MpaBUJIa MOBEJICHUS COTPYAHUKOB B aBApUHUHOMN CUTYaIINH;

— MpaBuWJIa B3STUSI MaTepuasa, ero TPaHCTIOPTUPOBAHUS B 1a00paTOpHIO;

— MpaBWJIa XPaHEHUS UCCIIEAYEMOTO MaTepuarna.

— TEXHHKYy O€30MacHOCTH i pPaboThl B OHOJOTMYECKOW M XUMHUUYECKOU
nabopaTtopuu;

— c1moco0bI 0TOOpa Mpod CHera, BOABI U THAPOOMOHTOB;

— MeToabl OuorectupoBanus u KXA;

— TpeOOBaHUs K HAIMCAHUIO U 0OPMIICHHUIO BBIITYCKHON pabOThI;

— TpeboBaHus K 0(OPMIICHUIO TTPE3EHTAIUH;

— COBpEMEHHBIE JKClepuMeHTanbHbie MeToabl pabotel ¢ [IBA III-IV rpynn
MaTOTEHHOCTH.

YmeTs:

— IJIAaHUPOBATh CBOIO paboTy U paboTy mepcoHana;

— OmpenessTh Xapakrep U o0beM MaTepuaja, MOAJIekKAIIEro HCCIEIOBAHUIO,
CPOKH B3SITHS;

— MOJIy4aTh CBIBOPOTKY KPOBH;

— BBINOJHATH UCCIEAOBAHUS C TOMOILbIO CBETOBOTO MUKPOCKOIA;

— BBITIOJHATH UCCIEAOBAHUS C TTIOMOIIBIO JIIOMUHECIICHTHOTO MUKPOCKOTIA;

— BBITMOJHATh HMCCJICIOBAHUSI C TOMOIIBID OMOXUMUUYECKUX, T€MAaTOJIOTrHYeCKUX
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MMWHOBPHAYKMU Poccun
denepalibHOE TOCYIApCTBEHHOE OIOIKETHOE

@y 0o0pa3oBaTenbHOE YUpeKACHHE BRICIIEro 00pa3oBaHus

«YensOunckuit rocynapctBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)
buonoruyeckuii Gpakyaprer

DoHJ OLIEHOYHBIX CPEJCTB [UIS IPOMEKYTOUHON aTTeCTaINu 110 MpakTuke «IIpon3BoacTBEeHHAs
npaxtuka (Hay4aHo-uccienoBarenbckas pabora)y, o Hanpasienuto noarotosku 06.04.01
buonorus HanpasnenHocTH (podrmo) buorexnonorus ®I'BOY BO «Henl V.

Bepcus noxymenra - 1 ctp. 12 m3 31 IlepBslii 3x3eMILIAP KOITA Ne
aHaJIN3aTopoOB,
— BBINOJHATH MOJICKYJIAPHO-TCHECTUYCCKUE HMCCICIOBAaHNWA HAa OCHOBC pa3JIMYHBIX
BapuaHToB [IL[P

— BBIOMpATh METOAMKY ITOCEBA MaTepUana;

— MOIOMPAaTh MUTATENbHBIE CPEbl JJIs TOCEBA;

— BBIJICNIATH YUCTYIO KYJIBTYPY;

— BbIOMpaTh HEOOXOAMMBIE TECThl s WIACHTU(QUKALKUUA SHTEPOOAKTEpHil,
KopuHeOaKkTepuii, Helcceprit, mceBaoMonan u apyrux HI'OB, remodwunos, Mmopakcen,
cTa(UIOKOKKOB, CTPENTOKOKKOB, SHTEPOKOKKOB, Oarm, KIIOCTPUIUH,
KaMITUJI00aKTepHil;

— OTPENENSITh AHTUOMOTUKOTPAMMYBBIJICJICHHOU KYIBTYPBI;

— 0OpMIIATH 3aKIIFOYUTENbHBIN OTBET MO0 YCTAHOBIIEHHOH (opMme;

— BBIOMPATh HEOOXOAUMBIE TECT-00BEKTHI ISl OLIEHKU TOKCUYHOCTU MPUPOAHBIX U
CTOYHBIX BOJ, OTXOJIOB;

— KpUTUYECKU aHAJM3UPOBATh U MHTEPIIPETUPOBATH MOTyYaeMyI0 HHPOPMAITHUIO;

— 0OPMIISTh YYETHO-OTUETHYIO JOKYMEHTAIIUIO;

— W3Jlarath U KpUTUYECKU aHAIM3UPOBATh MOTy4aeMyto HHPOPMALHIO;

— MPENICTaBISATh PE3YIBTAThI Ta00PATOPHBIX OMOTOTUYECKUX MCCIICIOBAHMIM.

—  BBINOJHATH  KOHTPOJb  COONIOACHHUS ~ TEXHUKH  O€30MaCHOCTH |
IIPOTUBO3IHUIEMUYECKOTO PEKUMA CPEIHUM U MIIAIIINM MEATIEPCOHAIIOM.

Bnaners:

— TexHUKoH BeieneHus u unentuduxanuu [I1BA III-IV rpynn maroreHHOCTH;

— TEOPETUYECKUM MaTEPHAJIOM 10 TEME BBIITYCKHON paboThI;

— METOIMKaMHU MCCIIEIOBAHNM, KOTOPBIE HCIONB3YIOTCA B XOJA€ IOJIYYEHUS
PE3YJIBTaTOB;

— METOJaMH CTaTHCTUYECKOH 0OpabOTKM MOJyYEHHBIX SKCHEPUMEHTAIbHBIX
pe3yJIbTaToB.

— METOJUKOW BBINIOJTHEHUSI OOLIETO aHaIM3a KPOBU;

— METOJIMKOM BBIMOJIHEHUS OOIIETo aHalln3a MOYH;

— METOAMKAaMH BBIMIOJIHEHUs ceposnorudeckux uccienoBanuii (PHU®, UDA,
PIITA, PA);

— METO/IaMU MUKPOOHOIOrMYECKOT0 MOHUTOPHHT;

— METOAAMH MOJIEKYIISIPHO-TEHETUYECKON TUATHOCTHUKY;

— METOAAMU LUTOJOTMYECKUX UCCIIEA0BAHUM;

— MeToJaMu OMOXHMHUYECKHUX UCCIIeI0BaHUM;

— METOIMKaMu OMOTECTUPOBAHUS C HCIOJIB30BAHHEM B Kaue€CTBE TECT-OOBEKTOB
pakooOpasHbIX, pbIO, BOIOPOCIICH, MAKPO(PHUTOB;

— METOAAaMHU KOJIMYECTBEHHOTO XMMHYECKOIO aHaliu3a MNPUPOJHOM, MUTHEBOM,
CTOYHOM BO/JIbI;

— METO/IaMU TUAPOOHOIOTUIECKOTO MOHUTOPHHT A,

— HaBbIKaMU pabOTHI C COBPEMEHHOM anmaparypoi;

— HaBbIKAMHU peEILIeHHUs 3ajad NpodecCHOHAIbHOW JEesATENbHOCTH Ha OCHOBE
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nHpopmaImoHHoM 1 6ubIMorpaduuecKor KyIbTypHI;

— HaBBIKAMH aHaJIM3a UH()OpPMAIIMK U MIPEICTAaBIECHUS PE3yAbTaTOB Ja00OPaTOPHBIX
OMOJIOTMYECKUX UCCIICI0OBAHU;

— HaBBIKAMM aHali3a MHGOpPMAIMU U TPEICTaBICHUS PE3YJIbTaTOB HAay4HBIX
HUCCIIETOBAHUN.

OTt4er: o01He TPpeOOBaHMS K 0(DOPMIICHUIO.

CrpykTypa oTueTa CTY/IEHTa MO MPAKTUKE COCTOUT U3 CIEAYIOUINX Pa3/IelioB:

— TUTYJbHBIN JIUCT;

— BBEJCHHE [ODKHO BKJIIOYaTh HAMMEHOBAaHHE OPTraHMW3AlWW, TI€ CTYICHT
MIPOXOJMIT TIPAKTHUKY, TOpa3ieJIeHIe, BhITOTHsIeMasi paboTa, pyKOBOIUTENb MPAKTUKU OT
opranuzanuu. Bo BBeJeHUM OCYIIECTBISETCS aHanu3 (AKTUUYECKUX MaTepHalioB,
MOJYYCHHBIX B MPOIECCe MPOXOKICHHS MPAKTHKH, (GOPMYIUPYIOTCS Ieb U 3a7a4H,
KOTOPBIE TPAKTUKAHT CTABUT U PEIIACT B XOZC BBHITIOJHEHUS MTPAKTHUKH;

— OCHOBHAsl 4acThb OTYeTa MO MPAKTHUKE MOXKET BKIIOYaThb OT JABYX U Oolee
pazznenoB. M3noxeHne marepuana A0KHO ObITh MOCIEN0BaTeIbHBIM. B miepBoM paszerne
W3JIaraloTCs OCHOBHBIE METONBl M TPHEMBI, HCIIONb3yeMble CTYIEHTaMH B IEJIX
poBeJeHUST OOCJEeIOBAaHUSI OpraHU3allid B I1E€JOM M OTIENIbHBIX MOAPA3ICICHUA U
CIyk0, B TOM 4YHCJIE€ aHAJIM3 COOTBETCTBUS BBHIMOJIHSIEMBIM CIIY)KEOHBIM (yCTaBHBIM)
byHkuuam u 3amadaM. s aToro HeoOXomMMmo BbIOpaTh, pa3paboTarh U O0OOCHOBATh
METOJIbI PEIICHHUS TIOCTABJICHHBIX KOHKPETHBIX 3a1a4. Bo BTopoM paszene aHaau3upyercs
Bce coOpaHHBIE B Xojle OOCIenOBaHHS Marepuanbl (TaOnuIbl, CXEMbI, TpaduKy,
JiarpaMMbl 1 BOIIPOCHUKHU BBIHOCSITCS B IPHJIOYKEHHE);

— 3aKIIIOYCHHE JIOJDKHO COAepXaTh WHGPOpMAIHMIO 00 WTOrax MPAaKTHKH, 371€Ch
TaK)Ke NIEPEUNCIISIIOTCS BBITIOJTHEHHBIC Pa3/Ieiibl 33/1aHUS Ha TIPAKTHKY,

— MPWIOKEHHUS MOTYT COAEP)KaTh JOKYMEHTBI, KOTOPbIE COCTABHJI CTYIEHT WJIU
HaJ KOTOPbIMH OH paboTan (ecid pa3MelIeHHE 3THX JOKYMEHTOB HE COCTaBIsET
KOMMEpUECKYI0 WJIM TOCYIapCTBEHHYIO TailiHy). B paHHOM pasgene HeoOXonumo
nogo0parh MpUMEphl TOKYMEHTOB, KOTOpPbIE OBLIM (MOIVIM OBl OBITH) HCIIOJIB30BAHBI B
KauecTBe 00pasloB B pabore. K oTduery HEOOXOAMMO MPUIOKHUTH YIPABIECHYECKUE U
TUTAHOBBIE JIOKYMEHTHI, (DOpPMBI U OJaHKH, UCTIOIb3yeMble HA KOHKPETHOM TMPENNPHUITHN
WA OpTraHU3allNu.

[IpaBuna ohopmieHus:

— Ortuer pgomxkeH ObITh akKypaTHO odopmiieH U ckpemieH. Odopmisercs Ha
muctax ¢opmara A4. CopepkaHue H3Iaraercsi TPaMOTHO, YETKO M JIOTMYECKHU
MOCIIEI0BATEIBHO.

— PabGoTa BBINOIHAETCS MAIIMHOMIMCHBIM CIIOCOOOM € COOJIOICHUEM TIOJICH: JIeBoe
— 25 MM, npaBoe — 10 MM, BepxHee — 20 mm, HwkHee — 20 mm. Hpudrt — Times New
Roman, kerb — 14, mexcTpouHsiil uHTepBan — 1,5.

— O6mmit o6vem otuera no nmpaktuke — oT 30 10 40 cTpaHuIl.

— CrpaHHIlbl HyMEpYIOTCS, HauWHasl C TUTYJIBHOTO JHCTa (HOMEp CTpPaHMIBI Ha
HEM He MPOCTAaBIACTCS ), apaOCKUMU IudpaMu CHU3Y IO LIEHTPY.
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— Kaxnaplii paszgen oTyera HAUMHAETCS C HOBOM CTpaHULBbI. 3arojiOBKU
CTPYKTYPHBIX AJIEMEHTOB IMEYaTaroT MPOMUCHBIMA OyKBaMHM W PACIONAraloT MO HEHTPY
cTpaHHLbl. TOUKM B KOHIIE 3aroJIOBKOB HE CTaBSTCS, 3ar0JIOBKM HE IMOIYEPKUBAIOTCA.
[lepeHocChI cIOB BO BCEX 3aroJioBKax He JOMycKaroTcs. PaccTosHMe Mexay Ha3BaHHUEM
pazzena v mocCJIeayoIINM TEeKCTOM JIOJKHO OBITh paBHO 1 MHTEpBaIly.

— Hudporoit marepuan opopmisiercst B Bujae tadnuibl. Kaxnas tabnuua gomxHa
UMETh CBOM MOPSIKOBBI HOMEp M Ha3zBaHue. Ha3zBanue Tabmuubl pacrojiaraercst o
HeHTpy. B TexcTe 006s3arensHO JOMMKHA OBITH CllejaHa CChUIKA Ha Hee, KOTOpas MOXKET
ObITh O(OpMIIEHA CIEAYIOMUM O00pa3oM: «... PE3yAbTAaThl JAHHOTO UCCIEIOBAHUS
npHUBEIEHbl B Tald. 2» WM «... Pe3yiabTarbl JAaHHOIO HccienoBaHus (cMm. Tabn. 2)
MoKa3aju, 4to...». Hapsny ¢ marepuaniom, opOopMIICHHBIM B BHJIe TaONHIL, aJisi OONbIei
HAIVISIJHOCTH, JAHHbIE MOXKHO TPEJCTaBIATh B BHUAE PUCYHKOB. Hymepauus pucyHKoB
(Takke Kak W TaOIMI[) MOMYCKAeTCA CKBO3HAs IO BCEMY OTYETY, TaK U OTACIBHO IO
pasznenam. Hampumep, puc. 1.4. (mepBoiii pasnen, yeTBepThiii pucyHOK). Ho mpu sTom
HEO0OXOUMO TOMHHUTH, YTO B OTYETE JOJHKEH OBITh HWCIOJB30BaH OJUH TMPUHIUI
HyMepaluu Talnuil U pucyHkoB. Ha3BaHue pucCyHKa B OTJIMYME OT 3aroJioBKa TaOIHIIbI
pacroJjararoT MoJi pUCyHKOM IO LIEHTPY.

— CchUIKM Ha JHUTepaTypy cienyeT o(opmisiTh B KBaJpaTHBIX CKOOKax, ¢
yKa3aHUEM HOMEpa HCTOYHUKA B CIHCKE HUCIIOJIb30BAHHBIX MCTOYHUKOB M CTPAHMIIBL,
Harpumep, [4].

Ili1an oTyeTa mo mpakTHKe B 1 cemecTpe.

B otuere yka3pIBatoTCs U PaCUCHIBAIOTCS CIEAYIOIINE Pa3/ICIibl.

— Pazmen 1. OTyeT O BBINOJIHEHWH WHAWBUAYAJIBHOTO IIJIAaHA HAYYHO-
HCCIIe0BaTeIbCKOM paboThl 3a 1 ceMecTp (yKa3bIBalOTCS JAThl BBITTOTHEHUS Pa3IuIHBIX
sranoB HUP u natel uicnosHeHust).

Ne Bunet pa6or no HUP B cemecTpe Cpok OtMmeTka o
n/n BBITIOJTHEHUS BBIIIOJTHEHU U
(mecsi)
1 N3yueHne HaydyHOH JIUTEPATYPHI
2 ComnacoBaHue TEMbI U HAYYHOIO
PYKOBOJUTEIIS
3 CocraBneHue mjiaHa u yTBEpK/IeHUE

sapagusa HUP

4 Bo16op uncrpymenrapus HUP,
000CHOBaHME AKTYalbHOCTH,
(bopMyIHUpOBKa LENH U 33434
MCCIIEZIOBAHUS, XapaKTEPUCTUKA
M3YYEHHOCTH TEMBbI

5 [TonroToBka npeaBapUTEIbLHOM
o6ubnuorpadun MarucTepckon
nuccepraruu (20 no3uruii)
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6 PCI_IeHSI/IpOBaHI/Ie Hay4YHBIX TPYOOB (1
CTaThs)
7 Iloaroroskxa otueta mo HUP 3a 1-i1
CEMECTP

— Pazpnen 2. [IpeaBaputenbHoe BBEEHUE MAaruCTEPCKOM quccepTanuu (TOTOBUTCS
0030p IUTEPATypHI MO 33IaHHON TEME).

— Paznen 3. bubnuorpadudeckuil crucok (COCTaBIsIeTCs] CHUCOK MCIOJIb30BaHHOM
muteparypsl cormacHo ['OCT).

— Paznen 4. Peuien3ust Ha cTarbio (BBITIOJIHSIETCS BHIOOP OMYyOIMKOBAHHOM CTaThU
OJM3KHIA 110 TeMaTHUKe K BBIOPAaHHOW TEME, U MUIIETCS PELIeH3Us 10 Hell).

IL1aH oT4yeTa MO MpaKTHKE B 2 ceMecTpe.

B oTuere yka3bIBalOTCSA M PACIIACHIBAIOTCA CIEAYIOIUE PA3IEIbL.

— Pasmen 1. Ortuer O BBHINOJIHEHMM WHIMBHUIYAJIBHOIO IIJJaHA HAy4YHO-
UCCIIeI0BATEIbCKOM paboThl 3a 2 ceMecTp (yKa3bIBarOTCS AAaThl BHIMOIHEHUS Pa3IUUHbIX
sranioB HUP u natel ucnosnenus).

Ne Buner pa6or mo HHUP B cemecTpe Cpok OtMmetka o
n/n BBITIOJIHEHU S BBITIOJIHEHU U
(Mecsr)
1 N3ydyenne MeToanuecKkom
JUTEPaTyphl
2 3HaKOMCTBO C METOJIaMH
HCCIeA0BaHUs
3 AHanu3 JIuTepaTypsl ¢ ONUCAHUEM
METOJIOB
4 [TprnoGpeTeHne nepBUYHBIX HABBIKOB
OBJIAJICHHSI METOJAMHU UCCIIEAOBAHUS
5 CocraBnenue Oubnuorpaduyeckoro
CITMCKA, OXBATHIBAIOIIETO CTAThH C
ONMCAHUEM METO/IOB MCCJIE/IOBAHUS
6 [Toxroroska oruera mo HUP 3a 2-i1
ceMecTp

— Pasmen 2. AHanu3 JmTepaTypbl C ONHCAHHEM METOJO0B (TOTOBUTCS 0030p
JUTEepaTypbl MO METOJaM HCCJIeIOBaHUs, KOTOpble HEOOXOMUMBI JJisi BBITIOJHEHUS
UHAUBUAYATbHOU TEMbI HAyYHO-UCCIIEA0BATENbCKON pabOoThI).

— Paznen 3. bubnuorpadudeckuii cnucox (COCTaBISIETCSA CIIUCOK MCIIOJIb30BaHHON
muteparypsl corntacHo 'OCT).

Ilnan nTHeBHMKA-0TYeTA MO MPAKTUHKe B 3 cemecTpe.

B nHEBHMKE M OTYETE YKA3BIBAKOTCSA M PACTIMCHIBAIOTCS CIEAYIOIIUE PA3IEIIb.
— Pazpen 1. OTder O BBINOJHEHUH PA3ACIOB WHIUBUIYAIBHOTO IJIaHA HAYYHO-
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HCCIIeI0BaTeIbCKOM paboThl 3a 3 ceMecTp (YKa3bIBarOTCS JaThl BBHITTOJIHEHUS Pa3TMIHBIX
stanoB HUP u natel ncnosneHusn).

Ne Bunei pador no HUP B cemecTpe Cpox OtmeTKa 0
n/m BBITIOJTHEHUS BBITTOJTHEHUU
(Mecs)
1 Kputnueckuii ananu3 npooaeMsl

MaFI/ICTepCKOfI AUCCCpTallMU Ha
OCHOBC JIMTCPATYPHBIX HAaHHBIX

2 Omnmcanne METOIOB CTAaTUCTHUYIECKOMN
00paboTKHn
3 IToaroTroBka T€3MCOB HJIM CTATHHU 110

JT000MY acreKTy TEMBI
MarucTepCKOM JUcCepTaIuu

4 VYyactrie B HAaydYHOM MEPOIPHUSATUH B
Ka4eCTBE CIyIIATENs U/ WK
JIOKJIaT9rKa

5 Iloaroroska otuera mo HUP 3a 3-it
CEeMECTp

— Pazgen 2. Otuer o pe3ynbrarax Hay4YHO-HCCIIEIOBATEIbCKOM pabOTHI 3a
ceMecTp (TOTOBUTCS JIUTEPATYypHBI 0030p MO MpobiIeMe MarucTepcKol MCCepTalluH;
OTMCHIBAIOTCSI METOJIBI CTATUCTUUECKOW OOpabOTKH, KOTOpPBhIE MPUMEHSIIUCH B XOJE
aHajM3a MOJYyYCHHBIX JaHHBIX; MPUKIIAIbIBACTCS TE3UCHI/CTaThsi HA TEMY PaOOTHI).

— Pazgen 3. OnyOnukoBaHHBIE U anpoOWPOBAHHBIE MaTEpHANIBI IO TEMe
MarucTepCKoN TuccepTanuu (MPUKIAABIBACTCS TEKCT TE3MCA/CTAaThU MO TeMe OJIM3KOM K
MarucTepCcKol JaHucCCepTaluu, CcepTUUKAT ydacTUs B KauyeCTBE CHyIIATeNs WU
JOKJIa4YMKa HA HAYYHBIX MEPOTIPUITHUSX ).

KoHTpoJsibHBIE BONIPOCHI K 3a4eTy 0 NPAKTHKE BO 2 cemecTpe.

1. IlpaBmia TeXHMKH O€30MACHOCTH M TMPOTHUBOAUIEMHYECKOTO PEXHMa IMpPU
pabore ¢ mukpoopranuzmamu I1I-IV rpynmn natorensoctu.

2. Pexum paboThl  KIMHUYECKOH, OaKTEPHOJIOTHYECKOW, XUMUYECKOU
naboparopuu.

3. KonTpomnb cobmtoeHns NPOTUBOIMUACMUYECKOTO PEKUMA.

4. TIpoTUBOAMHMAEMUYECKHI PEXUM U XOA J1abOpaTOPHBIX HCCIENOBAHUM MpH
paboTe ¢ Bo30OynuTeasiMu 0co00 OMacHBIX MH(EKIIHIA.

5. HopmaruBHO-TEXHWYECKass JOKyMEHTAIUs, perIaMeHTHpyomas pabdory
KJIMHUKO-JIMAarHOCTUYECKUX JTa00OpaTopuil.

6. IlpaBuia nmoBeneHUs! COTPYIHUKOB JIaOOPaTOpUH B aBapUITHON CUTYaIIHH.

7. TpeOoBaHus, NpeabABIsEMblE K MaTepualy JUisi OaKTepUOJOTHYECKOTO U
XUMHUYECKOTO UCCIEIOBAHUS, CPOKHU B3SITHS U IOCTABKH B JIaOOPaTOPHIO.

8. Opranuzanus B3ATUS W JOCTaBKM Marepuaia B Jlaboparopuio, TpeOOBaHMS K
0(pOpPMIICHHIO COPOBOIUTEIHHON JOKYMEHTALIUH.
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9. VYcnoBus u cmnocoObl TPaHCHOPTHPOBKM M XpaHEHUs Marepuaia s
HCCJIEI0BAHMUSL.

10. IIpaBuna moAroTOBKH 0030pa JIUTEPATYPHI MO TUIAHUPYEMOM TeMaTHKE PabOTHI.

11. TpeGoBanus k odopmieHHIO OHOTHOTpaPUIECKOrO CIHMCKA, OXBATHIBAIOIIETO
crarbu 1o reme HUP.

12. TeopeTndeckre OCHOBBI IPOBEIEHUS SIKCIIEPUMEHTOB U HAOIIOIECHU.

13. MeTtoab! peuieHus 3afay, pa3pabOTaHHBIX K HACTOSILEMY BPEMEHU B paMKax
BBIOpPAHHOW HAyYHON TEMAaTHKH.

14. TpeboBanus kK opopMIICHHIO PELICH3WN Ha cTaThio o Teme HIP.

KoHTpoabHbIE BOPOCHI K 3a4eTy M0 NPAKTHKe B 3 ceMecTpe.

1. OnpeneneHrie METOAOB MOCEBa U OAOOPA MUTATEIBHBIX CPE.

2. TloHsATne «4McTast KylIbTypa», CHOCOOBI MOMYYEHHS «UHUCTOM KyIbTYypbI»
MHUKpPOOPTaHHU3MOB.

3. TecTsl AJI ONPEEIIEHNS] TAKCOHOMHYECKOTO TMOJIO0KEHUS «YUCTON KYIBTYPbI».

4. Drarsl BbIACIECHUS] MUKPOOPIaHU3MOB U3 KIIMHUYECKOTO MaTepuana u 00beKTOB
BHEIIHEN CPEJIbI.

5. Metozp! NIEHTUPUKALINN «UUCTON KYIBTYpPBhl» MUKPOOPTaHU3MOB.

6. DTanbsl NAEHTUDUKAIIN SHTEPOOAKTEPUIA.

7. Otanbl uaeHTU(GUKAITIN KOPUHEOAKTEPUIL.

8. Dranbl uaeHTUuGUKaUA OOPIETEIII.

9. Dranbl nueHTUUKAIINY HEeWcCepuil.

10. Dranbl uaeHTUDUKAIIAN TICEBIOMOHA.

11. Drtanbl uaeHTUGUKAITUN TEMOQUIT.

12. Drambl uaeHTUGUKAITAA MOPAKCEIIT.

13. Oransl uaeHTUGUKAINN CTA(QUITOKOKKOB.

14. DTanbl HACHTU(PUKALUNA CTPENTOKOKKOB.

15. Dtansl naeHTUPUKALUHA SHTEPOKOKKOB.

16. Dranbl uaeHTUOHUKAITANA OAITHIIIT.

17. Dtanbl uASHTUPUKALNUN KIOCTPUINM.

18. DTanbl nACHTUPUKALNN KaMITUTI00aKTEpUH.

19. MeTonb! onpesieNieHus] YyBCTBUTEILHOCTH K aHTHOMOTHKAM.

20. ITonsiTHe «aHTUOMOTUKOTPAMMA)).

21. OOBEKTHI, MPEeIMETHI UCCIEAOBAHUS U 33]1a4l CAHUTAPHOU MUKPOOHOJIOTHH.

22. Dranbl NOCTaHOBKM UMMYHO(GEPMEHTHOTO aHAJIN3a.

23. Cyrts I111P, 3HaueHue B 1aO0OPaTOPHOM AMATHOCTHUKE.

24. BapuanTtsl noctaHoBku [TLP. Oco6ennoctu ITLP Real Time.

25. TexHuka paboThl HA CBETOBOM U JTIOMUHECIIEHTHOM MHKPOCKOMaX.

26. ba3zoBble NMPUHIMIIBI HAyYHBIX HCCIIEAOBAaHUN B 00IacCTH MHUKPOOMOJIOTHH,
UMMYHOJIOTUH, SMOPUOJIOTHH, U IPYTHX 00IacTe GHOJIOTHH.

27. TeopeTnyeckre OCHOBBI MMPOBEICHUS IKCIIEPUMEHTOB U HAOIIONCHU.

28. Metoas! penieHus 3aad, pa3pabOTaHHBIX K HACTOSIIEMY BPEMEHHM B pamKax
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BBHIOPAHHOW HAyYHON TEMAaTUKH.
29. Cratuctrueckue MeToibl 00paboTKK MH(GOpPMaIIUU TTO BHIOPAHHON TEeMaTHKe.
30. TpeboBanus 1Mo 0pOPMIICHUIO HAYYHO-UCCIIEIOBATEIHCKOU PaOOTHI.

IInan oTBeTOB K KOHTPOJBbHBIM BONPOCAM K 3a4YeTy MO NPaKTHKe BO 2
cemecTtpe.

1. IlpaBuna TexHUKH O€30MACHOCTH M MIPOTHUBOIIMJIEMUYECKOTO PEXKHUMA MpHU
pabote ¢ mukpoopranuzMami I1I-IV rpynm maroreHHOCTH.

OcunoBabie  monoxenuss CIIT  1.3.2322-08  «bezomacHocTh  paboThl ¢
mukpoopranusmamu 11I-IV  rpynn mnaroreHHoctd (OMacHOCTH) U BO3OYAUTENSIMU
napasuTapHbix Oosie3Hei». Pabouass onmexna W CpeacTBa WHAMBUAYATbHOM 3aIUTHI
coTpynHUKOB saboparopuu. IlepeuyeHr u mnpaBuia pabOTBl B «YHCTOI» 30HE
nabopatopuu. [lepedens u mpaBuia paboThl B «3apa3HOil» 30HE 1a00paTOPUH.

2. Pexum  paboThl  KIMHUYECKOW, OAKTEPUOIOTHMYECKOM, XUMHUUYECKOU
naboparopuun. TpeOoBaHHs K MOMEIICHUIO, TJE pacroyiaraeTcsl 1abopaTopusi COMIACHO
CIT 1.3.2322-08. TpeOGoBanusi C TOCTOSHHBIM COTPYIHUKaM J1abOpaTOpHUU:
npo(UIAKTUYECKUE OCMOTpPBI, MHCTPYKTaXu. TpeOoBaHUS K JONYCKy B J1abOpaToOpuu
MOCTOPOHHUX JIMII: COMPOBOXKACHUE, (PUKCAIUS B CICIUAIBLHOM JKypHAJle, HHCTPYKTaX.
TpeboBaHUS K «UYUCTOW» U «3apa3HOW» 30HE JIAOOpaTOpUHU, K CAHUTAPHBIM
IPOIMYCKHUKAM.

3. KonTpomnb cobmoaeHus NpOTHBOIMUAEMUYECKOTO PEKUMA.

@DYHKIMKM PYKOBOJIUTENS OPTaHU3aLMK, PYKOBOIUTEINS MOAPA3AEICHUsI, KOMUCCUN
1o 6no0e30MacHOCTH.

4. TIpoTUBOAMHMAEMUYECKHI PEXUM U XOA J1abOpaTOPHBIX HCCIENOBAHUM MpH
pabote ¢ BO3OyTUTEIISIMUA 0CO00 OTIAaCHBIX MH(EKITHH.

TpeOoBanus k momelieHuio, rae pacnosaraercs Jsaboparopusi cornacHo CII
1.3.3118-13. TpebGoBanus c MOCTOSIHHBIM COTPYIHUKAM nabopaTopuu:
npodUIaKTUYECKUEe OCMOTpPBI, UHCTPYKTaxu. TpeOoBaHUS K JONYCKy B J1abopaTopuu
HNOCTOPOHHHUX JIUI: COMPOBOXKJCHHE, (PUKCALNS B CIIEHUAIBHOM JXKypHaJe, HHCTPYKTaX.
TpeboBaHus K «YUCTOW» U «3apa3HOW» 30HE JIabOpaTOpUH, K CaHUTAPHBIM
MPOIMYCKHUKAM

5. HopmaruBHO-TeXHUYECKass JIOKyMEHTAIUs, perIaMeHTHpyomas padory
KJIMHUKO-TUAarHOCTHYECKUX JIabopaTtopuil.

®3 PO Ne 128 or 08.08.200lr «O nuUEH3UPOBAHMM OTACIBHBIX BHJIOB
nesitenbHocTU». [loctanoBnenune Ne31 ot 22.01.07r «O0 yTBepKAECHHUU TMOJOXKEHUS O
JULEH3UPOBAHUM  JEATENBHOCTH, CBSA3aHHOM C  HCIIOJNB30BAaHUEM  BO30yAuUTENEH
uHpexnmonubix 3adoneBanmity. CII 1.3, 1318-03 «Ilopsmoxk Beimaum CDO3 o
BO3MOXKHOCTH TMpOBeleHUs paboT ¢ BO3OyAUTENssMU WH(MEKIMOHHBIX 3a00JIeBaHUN
yenoBeka [-IV  rpynnm  maroreHHOocTH — (OMACHOCTH),  TE€HHO-  UHXEHEPHO-
MOIU(UIIMPOBAHHBIMU MU, SIIAMH OHOJIOTHYECKOTO MPOUCXOXKICHUS U TeIIbMUHTAMM.
CIT 1.3.2322-08 «bezonacHocth pabotel ¢ Mukpoopranuzmamu III-IV  rpynn
MaTOTEHHOCTH W BO30yIUTENsAMH TapasutapHbix Oonesnei». CII 1.2. 036-95 «Ilopsamok

© ®I'bOY BO «Uenl V»




MMWHOBPHAYKMU Poccun
denepalibHOE TOCYIApCTBEHHOE OIOIKETHOE

@y 0o0pa3oBaTenbHOE YUpeKACHHE BRICIIEro 00pa3oBaHus

«YensOunckuit rocynapctBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)
buonoruyeckuii Gpakyaprer

DoHJ OLIEHOYHBIX CPEJCTB [UIS IPOMEKYTOUHON aTTeCTaINu 110 MpakTuke «IIpon3BoacTBEeHHAs
npaxtuka (Hay4aHo-uccienoBarenbckas pabora)y, o Hanpasienuto noarotosku 06.04.01
buonorus HanpasnenHocTH (podrmo) buorexnonorus ®I'BOY BO «Henl V.

Bepcus noxymenra - 1 ‘ ctp. 19 m3 31 IlepBslii 3x3eMILIAP ‘ KOITA Ne

ydyeTra, XpaHEHMs, Iepedadyd M TPaHCHOPTUPOBKM MHUKpoopranuzMoB [-IV  rpymnn
natoreHHOCTH». MY 1.3.2569-09 "Opranu3zanust paboTsl 1a00paTOpHid, HCTIOIB3YIOIIHNX
METO/bl AMIUTM(UKALIMN HYKIEHMHOBBIX KHUCJIOT MpU paboTe ¢ MaTepuajIoM, COIepKalluM
Mukpoopranu3msl -1V rpynmn natorennoctu”. MY 1.3. 1888-04

Opranuzanust paboTel mnpu  wucciaenoBanusax weronom [P wmarepmana,
MH(QULIMPOBAHHOTO  MATOT€HHBIMM  OuonormueckumMu  areHtamu [II-IV  rpynn
NaTOr€HHOCTH.

6. [IpaBuna nmoBefeHNs COTPYIHUKOB JIa0OpAaTOPUH B aBApUMHOMN CUTYaIUH.

[Tpumeps! nnduupoBanus. JIOKyMEHTBI, PETIAMEHTUPYIOIINE MEPOIPUSLTUS TIPU
ABAapUIHBIX CUTYyalHsX. 3anac CPEeACTB Ha CiIydal aBapuiHON cuTyauuu. OTBETCTBEHHBIE
muua. TpeHUpOBOUHBIE MEPONPUATUS U HMHCTpYKTaxu. JIukBupanus aBapuii c
pa30pbIruBaHueM; 0Oe3 pa3OpbI3THBaHUS; IMPU aBapHUsAX, CBSI3aHHBIX C HapyIIEHUEM
LEJIOCTHOCTU KOXHBIX MMOKPOBOB; MPU aBAPUH, CBA3AHHOW C HAPYIIEHUEM LEJIOCTHOCTU
M30JIMPYIOIIETO KOCTIOMA WIIM THEBMOKOCTIOMa. OO11ue Mephl P JIMKBUIALUN aBapUil.
JIukBuaIMs aBapuil Ha 000PYIOBAaHUHU M HMHXKEHEPHBIX CHCTEMax J1abopaTopuu.

7. TpeGoBaHUs, TpenbsSBIsEMble K MaTepHaly sl OaKTepUOIOTHUYECKOTO U
XUMHUYECKOTO UCCIIETOBAHUS, CPOKHU B3SITHS U IOCTABKH B 1TAOOPATOPHIO.

Jlokyc ot0Oopa OMOJIOTMYECKOTO Marepuana JO0JDKEH COOTBETCTBOBATH JIOKYCY
nopaxeHus. buonorndeckuit Marepuan JO0JDKEH OBITh OTOOpaH B CTEPUIBHYIO
1a00paTOPHYIO MOCYY aKKypaTHO.

He nomyckaercs koHTamMuHaUsi OHOJOTMYECKUM MaTEpHUAIOM Hapy>KHBIX
MOBEPXHOCTEH 1ab0paTopHON TOCYIbI, MPOOOK, KpBIIIeK. buonmornyeckuii Martepuan
JOJKeH OBITh JO0CTaBlieH B JIaOOpaTopHvio B TEYEHHE ABYX 4YacOB C MOMEHTa 3abopa
Mmarepuaia. Bpems gocTaBkd Marepuasia MOXKHO YBEJIMYUTH IMYyTEM HCIOJIb30BaHUS
KOHCEPBUPYIOMIUX (TPAHCIIOPTHBIX) CPE/I.

8. Opranuzanusi B3TUs W JOCTaBKM Marepuaia B Jaboparopuro, TpeOOBaHUS K
O0(OPMIIEHHIO CONTPOBOAUTENLHOMN TOKYMEHTAIUH.

JlocTtaBnsieMble €MKOCTH C JKUAKUMH MarepHaliaMHd JOJKHBI OBITh 3aKPbITHI
npoOKaMu, MCKITIOYAIOIIUMU BBUIMBAHHUE COJIEPKHMMOTO BO BPeMsI TPAHCIOPTHUPOBAHUSI.
Jlno KoHTelHepoB, coaepxammux eMmkocTd ¢ [IBA, J0mkHO OBITH MOKPBITO
a7copOMpyIOIIMM MaTepualioM (MapiieBas canderka, TKaHb, BaTa U Ip.), KOHTEHHEPHI,
OOKChl WM CYMKH-XOJIOJWJIBHUKMA JIOJDKHBI OBITH MPOMAapKUPOBAaHBI M UMETh
MEXJIYHApOAHBIM 3HaK '"buojormdeckas omacHocTh". He nomyckaeTcs gocTaBka
Marepuaia B XO3SMCTBEHHBIX CYMKax, 4eMmoaHaX, MOpTdensx M APYrux mnpeaMerax
JIMYHOTO MOJIb30BaHUS.

9. VYcinoBus u cmocoObl TPAaHCHIOPTHPOBKH M XpaHEHUS Marepuaia s
uccienoBaHus. TemmepaTypHBI peXUM XpaHEHUs Marepuana [Jisl HCCIEI0BaHUS.
TpeboBanus xk pH cpensl npu xpaneHun. OcOOEHHOCTH BPEMEHH TPaHCIOPTUPOBKU
Marepuaja B 3aBHCHMOCTH OT CBOICTB MpPEINOIaraeMoro BO30yAHMTENs] U CTEIeHU
oOceMeHeHHs COOpPaHHOTO MaTepuana. XapaKTepUCTUKa TPAHCIOPTHBIX Cpex IJis
pa3IUYHbBIX BO3OyAUTENEH.

10. IIpaBuna NoAroTOBKHM 0030pa JUTEPATyphl MO MIIAHUPYEMOU TeMaTUKe padOoThI.
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[Tonck MCTOUHUKOB; O3HAKOMUTENIBHOE YTEHUE; YIIIYOIeHHOE, U3yYarolllee YTeHUEe
C BbIIUCKAMU B (oOpME KOHCIEKTOB, AaHHOTAllUW, TE3UCOB, pedepUpOBaHUs;
UCIIOJIb30BaHWE HMCTOYHHMKOB B IMPOLIECCE HCCIEAOBAaHUSA s OOBSCHEHHMS U
UHTEpPIpPETAaui COOCTBEHHBIX PE3yJIbTaTOB M HAONIOACHUMN; CCBUIKM HA JINTEPaTypy B
YepHOBUKE; HalMCaHue O0030pHOM 4YacTu paboThl; opraHu3anus OuOIHOrpapuuecKkoro
onucaHus K paboTe U €ro OKOHYATEIbHOE PETAKTUPOBAHHUE.

11. TpeboBanusa k oopmiieHHIO OUOIMOrpauUECKOro CIHCKa, OXBAaThIBAIOIIETO
crarbu 1o reme HUP.

OOume monokeHWs; TPYNIUPOBKa MaTepuana B  CIUCKE JIMUTEPATYpBHl,
oubnuorpaduueckoe ONMUCAHHE JOKYMEHTOB; O(QOPMIICHHE CCBUIOK B TEKCTE pPAaOOTHI.
CCBUIKM COCTABIIIOT KaK Ha JIEKTPOHHBIE PECYPCHI B LIENIOM, TaK U HA COCTAaBHBIE YaCTH.
Ccpuiku coctapisitoT 1o npasuiaMm ['OCTa ¢ yueToM 0cobeHHOCTE!: yKa3bIBalOT 001Iee
o003HaueHHWE Marepuasna; XapaKTepPUCTHUKUA CHCTEMHBIX TpeOOBaHUU, CBeIEHUS 00
OTpaHUYEHUU JOCTyNa, Jary OOHOBJIEHHS JOKyMEHTAa, OSJIEKTPOHHBIA ajapec, naTy
oOpaleHust K TOKyMEeHTY.

12. TeopeTnyeckue OCHOBBI IPOBEACHUS HKCIIEPUMEHTOB M HAOIIOIEHUI.

Metoa cBsi3aH C NpeIBAPUTEIbHBIMU 3HAHUSMHU, METOJOJIOTUS JIEJIUTCS Ha JIBE
YacTHU: BO-TIEPBBIX, 3TO — Y4€HHUE 00 MCXOAHBIX OCHOBAaX (MPUHIMIIAX) O3HAHUS U, BO-
BTOPBIX, 3TO — YYEHHE O CIOoco0ax W MpUeMax HMCCIeOBaHMS, ONMUPAIOIIUXCA HA ITH
OCHOBBI. B yueHnn 00 MCXOIHBIX OCHOBAX MO3HAHUS aHAJIU3UPYIOTCS U OLIEHUBAIOTCS TE
¢unocodckre mpencTaBIeHUsT M B3MIANbI, HA KOTOPbIE MCCIEAOBATENb OMHPAETCS B
poLecce MO3HaHus.

13. MeTtoab! pemieHus 3aay, pa3paOOTaHHBIX K HACTOSILIEMY BPEMEHHU B paMKax
BbIOpAHHOW HAyYHOUW TEMaTUKH.

14. TpeboBanus kK opopMIICHHUIO pEIIeH3WN Ha cTaThio o Teme HIP.

Peniensust Ha HaydHyIO CTaTbl0 — OOBEKTUBHBIA aHAINW3 pPabOThI, KOTOPHIH
NOJATBEPKIAET MPOPECCUOHANBHYI0 KOMIETEHIIUIO aBTOpa CTaTbl U PEKOMEHIYeT (WU
HE PEKOMEHJlyeT) ee K MyOnukauuu. BHyTpeHHsisi v BHewHss peueHsus. CTpykrypa,
npobiemMaTika, aKTyalbHOCTh, HAYYHOCTh, HOBU3HA, 3aBEPUICHHOCTh, 000OCHOBAHHOCTb,
CTPYKTYpPUPOBAHHOCTb, YE€TKOCTh  (OPMYIUPOBOK, MOHSITHOCTb, KOMIIAKTHOCTb.
TpeOGoBaHUs K PELICH3UU.

15. Onpenenenne METOAOB MOAOOpa MUTATEIBHBIX CPEJ Ul MHUKPOOPTaHU3MOB,
PaCTUTENBHBIX U KUBOTHBIX KJIETOK.

MeTtoabl moceBa MaTepHalia ONpPEAENsIOTCS B COOTBETCTBUU C METOAMYECKUMU
ykazaHusamu. [lomOop mnHTaTeNbHBIX Cpell OCYIIECTBISIETCSI B COOTBETCTBUU C
¢u3noNOrnYecKUMH TOTPEOHOCTAMU TOTEHIIMAIBLHOTO BO30OYAUTENST HH(EKIIHOHHOTO
3a0oneBanus. [lpu monbope MUTATENBbHBIX CPENl YUMTHIBAETCS THIl MUTAHUS, JIbIXaHUS
OakTepuil, crocod MOJyYeHHUs PHEPruH, BO3MOKHOCTh WUJIU OTCYTCTBHE BO3MOXKHOCTH
CHUHTE3MPOBATh BCE HEOOXOIMMBIE BEIIECTBA CAMOCTOSITEIBHO.

16. IlonstTne «uucTas KyJabTypa» MHMKPOOPTaHU3MOB, CHOCOOBI MOJy4YEHUs
«YUCTOU KYJIBTYPbI» MUKPOOPTaHU3MOB.

Yucrast KyJabTypa — 3TO COBOKYNMHOCTh OaKTepuil OIHOTO BH[A, BHIpPAIICHHbIE Ha
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nuTarenbHoil cpepe. CrnocoObl MOMY4EHUsT YHCTOM KYIBTYPhl IPEICTABISIOT COOOU
IepeceB Ha CKOLIEHHBIH CTOJIOMK IUIOTHOM HUTAaTeNbHOM cpenbl Wi cekTop. Bribop
IIATaTEIbHON cpensl onpenensercs ($u3HOIOrHYeCKUMU 0COOEHHOCTSIMHU
MHUKpoopranu3moB. Ilpu noabope nuUTaTenbHBIX Cpell YYUTHIBAETCS TUIl HUTAHUS,
NbIXaHUs OakTepuid, crnocoO0 TMOJy4YEeHUs SHEPruu, BO3MOXHOCTb MM OTCYTCTBHUE
BO3MOKHOCTH CUHTE3UPOBATH BCE HEOOXOIUMBIE BEILIECTBA CAMOCTOATENIBHO.

17. DTansl BbIAEIIEHNUS MUKPOOPTaHU3MOB U3 OOBEKTOB BHEILIHEN CPEJIBI.

HopmartuBHass nokymeHTanuss. MeTonsl B3STHS Marepuaja B 3aBUCUMOCTH OT
LeJIel ncciae10BaHusl.

[IpenBaputenbHasi MOArOTOBKAa MaTepuaia K rnocey. [lonbop nmurTaTenbHbIX cpe.
Mertoasl moceBa Marepuania. YCIOBHUS KyJAbTHMBHUPOBaHUSA. Y4YeT pe3yiapTara U €ro
MHTEPIIpETALHS.

18. Metonbl uIeHTU(UKALNYA «UUCTON KYITbTYpb» MUKPOOPTaHU3MOB.

XapakTepucTUKa TECTOB JUIsI OLEHKH OKCHIA3bl, KaTalas3bl; IIMKOJIUTHYECKUX,
HIPOTEOJINTUUECKHX, JTUIOIUTUYECKUX (PEPMEHTOB OAKTEPHil; aCCUMIIALUU OTIEIbHBIX
COEIMHEHUI; aHTUT€HHOMN CTPYKTYpBHI.

19. Meronpl  KyIbTUBUPOBaHMS ~ MHUKPOOPTaHHW3MOB B  OHMOTEXHOJIOTHMH:
MIEPUOANYECKUH, HEIIPEPBIBHBIN, MHOTOLIMKIINYECKUH, OTBEMHO-IOJIMBHOM,
HOJYHENPEPBIBHBIN ¢ OAMUTKON cyOcTpaTa.

B nepuonnueckux mporeccax 3arpy3ka Chlpbsi U IOCEBHOIO Marepralia B anmapar
IIPOU3BONTCS €IMHOBPEMEHHO, 3aTEM B amlapare B TECUCHHE ONPEIEICHHOIO BPEMEHU
UJET TpoLecC, a IMOCJIe €ro 3aBepLICHHs MOJIydeHHas (QepMEHTAMOHHAs >KUIKOCTb
BbITpyXkaeTcss M3 anmapara. Koppekuumu  yciioBuid  OMOCHHTE3a BO  BpeMms
(epMEeHTAllMOHHOTO IIMKJa BBIMOJIHUTH HEBO3MOXHO. BhIXoA 1eneBoro mnpojaykra
HU3KHWA. B HempepbIBHBIX Ipoleccax 3arpy3ka M BBIIPY3Ka Cpelbl IMPOTEKAOT
HEIPEPBIBHO U OIHOBPEMEHHO, CKOPOCTH IIOZauy B aIlllapaT CBEKEU IMUTATEIILHOU CPEIbI
paBHa CkKopocTH OoTOOpa W3 ammapara (QpepMeHTarmoOHHOW XuakocTu. OOBEM cpeanl B
anmapare  COXpaHsAeTCs B  TEUYEHHWE JUIMTEIbHOTO BpemeHu. lcmonb3oBaHue
HEMPEepHIBHOTO TIpollecca IeIeCO00pa3HO, €CIM LENEBBIM IPOJAYKTOM  SIBISETCS
HEMOCPECTBEHHO camMa OuoMacca BhIPAIIMBAEMOI0 MUKPOOPTraHU3Ma.

MHoOronuKIM4ecKre Npouecchl HaOMUHAIOT IIEPUOANYECKUE, HO NPH BBITPY3KE B
anmapate octamisiercst mpuMepHo 10% depMeHTAIMOHHON KUIAKOCTH, KOTOpasi CIY>KUT
MOCEBHBIM MaTepualioM Ui clieayroniei ¢pepmenTanmu. Takas opraHuszaius mporecca
Mo3BOJIAET OOOWTHCH O€3 CTaJAuM NPUTOTOBIIEHUS IOCEBHOIO MaTepuajia W CTaauu
cTepuiu3anuu pepMeHTepa u TpyoOoIrpoBOIOB.

B oTbeMHO-IONUBHBIX mporeccax (QepMeHTalus B MPOMEKYTKaX MEXIY
3arpy3Koil U pa3rpy3KoH anmapara NpoTeKaeT Kak MepuojnyecKas, HO Mocjie HEKOTOPOro
BPEMEHH, OMPEIENSIEMOro MO COCTOSHHUIO Mpoliecca, 4acTh (epMEHTALMOHHON Cpebl
BBITPYKAIOT U 3aMEHSIOT CBEKEU CPEIOM.

KynerypanpHast >KuAKOCTH OTOMpaeTcs Oojiee KpPYMHBIMH TOPLHUSMH, YeM B
HEIMPEPBIBHOM IIPOLIECCE, YTO MPUBOAUT K YBEIWYEHUIO BBIXOJA TAKUX LIEJIEBBIX
NPOAYKTOB, KAK BTOPUYHBIEMETA0OIUTHI.
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[TomyHenpepbIBHbIE MpOLIECCHl C MOANUTKON CyOcTpara SBISIOTCS COYETaHUEM
OTBEMHO-JIOJIUBHBIX M MNoAnuTouHbIX. [locne Hadana QepmeHTanuu B OHOpEaKTOp
HENPEPHIBHO J00aBJISETCS MNUTATENbHAsl CpeAa, MOCHe JIOCTHKEHHS OIpPEIEICHHOIO
COCTOSIHUSL INPOUCXOTUT OTOOp YacTH (EepPMEHTAIMOHHOW JKUIKOCTH, a 3aTeM
nocTeneHHoe no0aBieHue cyOcTpaTa 10 HOBOIO 3alOjHEHMs ammapara. B pesynbrare
TakOM CTAJIUWHOCTH IIPOLIECC IPOTEKAET C BBICOKOW HMHTECHCUBHOCTBIO M YHAETCsA
HOJIYYUTh OOJIBIIOE KOJTUYECTBO KYJIBTYPAIbHON KUAKOCTU U METAOOIUTOB B HEH.

20. Cnioco0O#b1 orieHKH 3P PEKTUBHOCTH TIpoliecca OMOCHHTE3a.

OCHOBHBIMU KpUTEpUSAIMU 3(PPEKTUBHOCTH Mpoliecca OMOCUHTE3A SBISIFOTCS:

O6mas ckopocTh pocTa (yBenuueHue omomaccsl). st opranu3mMoB ¢ OUHAPHBIM
JIeICHUEM B XOpPOIIO IEpeMELIMBaeMON cpelleé B TNEepUOAMYECKOM KYIbType o0Imas
CKOPOCTB POCTa NMPONOPLHOHAIbHA KOHIIEHTPAI[MK MUKPOOHOH GHOMacChI.

JUis XapakTepUCTUKH HHTEHCHUBHOCTH POCTa HCIOJIB3YIOT YIECIbHYIO CKOPOCTb
pocTa B IepecyeTe Ha eAMHHUIY OMOMACCHI.

Bpewms reneparuu g— 310 Bpems, 3a KOTOpoe Oromacca KyJabTyphl yABaHUBaeTCs

Kunernka norpeOnenus cyOctpara. Beipaxaer 3¢pekTHBHOCTh MCHOIB30BAHUS
cyOcTpara JJid TOJY4eHMs] LI€JIEBOIO MPOAYKTa M  SBISIETCS OYEHb Ba)KHOU
XapaKTepUCTHKOM, TaK KaK HEMOCPEICTBEHHO CBS3aH C MPOAYKTUBHOCTHIO M IO3BOJISET
HEMOCPEICTBEHHO BIUATH HAa C€0ECTOMMOCTh KOHEYHOT'O MPOYKTA.

OKOHOMUYECKUA  KO3(PPUIIMEHT uMeeT  YeTKUA  (U3HYECKUH  CMBICH,
XapaKTEepU3YIOUINI CTeNeHb Mepexofa IHEPruu, 3aKIIOUYEHHOU B cyOcTpare, B MPOAYKT.
JlanHas BenMuMHA HEOOXOJMMa Ul PacyeToB M NMPOTHO3MPOBAHMUS MpoIecca B LIEJIOM H
UCIIONIb3YeTCsl B KAaueCTBE MapaMeTpa sl KOHTPOJIS U YIPABIECHUS XOAOM Pa3IMYHBIX
MPOLIECCOB U COMOCTaBIEHUS UX I3(P(HEKTUBHOCTH.

IIpogyKTHUBHOCTH  IIpollecCa  XapaKTEpU3YeTCsl  KOJIMYECTBOM  IPOAYKTa,
MOJy4aeMoro Ha €MHUIY oObeMa Onopeakropa B €IMHUIy BpeMeHH. [IponyKTHBHOCTD
mpouecca 3aBUCUT OT MHOTMX (DaKTOpOB: AKTUBHOCTUM NPOAYLEHTAa, 3HAYeHUU
k03 dUIIMEeHTa BBIXOAA MPOAYKTa U3 MOTPEOJICHHOTO CyOCcTpaTa, KOJIMYeCTBAa aKTUBHOU
OomomMaccel B (hepMeHTepe.

VnenbHblE 3HEpPro3arparbl CYHIECTBEHHO BapbUPYIOT B 3aBUCUMOCTH  OT
HAMNPaBJIEHHOCTH U CXEMBbI Mpoliecca GepMEHTALNH, & TAKKE YCIOBUN MOJTOTOBKH ChIPbs
Ha mpendepMEeHTAMOHHON CTaiuud M TMOCT(HEPMEHTAIMOHHBIX MPOLEAYp. YAEIbHbIE
JHEpro3arparbl TAKXKE OYEHb CYLIECTBEHHO 3aBHCAT OT Tuna (HepMEHTAIMOHHOTO
000pynoBaHMUs.

HenpoaykrtusHble 3arparbl cyoctpata (h) — 3T0 3arparbl sHepruu cyocrTpara,
KOTOpBIE HE MPOSABISIOTCS B IPUPOCTE MPOayKTa. B 001iemM Buie OHU BBIPAXKAIOTCS Yepe3
SKOHOMHUYECKU Kod(¢uureHT. HenmpoaykTuBHbIE 3aTpaThl CYIIECTBEHHO BIIMSIOT Ha
3p(dEeKTUBHOCT U SKOHOMHUKY OMOTEXHOJIOTMUECKOTro mpolnecca. HenpoaykTuBHbIe
3aTpaThl cyOCTpaTa MOTYT OBITH CBSI3aHBI C OMIMOKAMHU MPHU CYUTHIBAHUHM T€HETHYECKOU
uHpopManuy B Xoze ObICTPOro pocTa MPOAYIEHTa M 3aTparaMy Ha MOAJEp)KaHHE MpU
Pa3o0ILEeHHOM POCTe B pe3yabTare CHUKEHUs 3(PPEKTUBHOCTH 0Opa30BaHMs SHEPTUU B
Lenu IepeHoca HIIEKTPOHOB M3-3a PA300LIeHUS OKUCIeHUS U (GochOopUIupoBaHus,
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WHAKTUBAllMU  MECT  COMpPSDKCHMs, BO3HUKHOBEHHUS  aJbTEpHATHBHBIX, MEHEe
¢ dEeKTUBHBIX BETBEH, C OUCCUMAIMEN HHEPruu, a TaKXkKe M3-3a BO3pACTaHHs Tpar
PHEPruM Ha NOJJEpKaHUE KU3HU 0e3 pa3sMHOXKEHHsS (TpaHCIOpT CcyOcTparoB U
MOHOMEPOB B KJIETKE, Pe-CUHTE3 MOJIEKYI, 3allIUTHBIE PEAKIINH, TPOLIECCHI PETapaIum).

21. Mertonpl CTepuIM3allid TEXHOJOTMYECKOTO BO3AyXa, OOOpYyIOBaHHS W
NUTATENbHBIX CPEI.

[lonroToBka U cTepriIM3alis TEXHOJIOTUYECKOTO BO3IyXa

JIJis OYMCTKYU U CTEpUIIM3AlMU BO3/lyXa €ro MHOTOKpaTHO GuibTpyroT. Ha nmepBom
JTare TMOJYYEHUS! «TEXHOJOTMYECKOTO» BO3/yXa €ro OYMIIAIOT OT MbUIM B (UIBTPE
IpeBapUTEIbHON OYMCTKHM, a 3aTeéM NOJAI0T IOCIEA0BaTEIbHO B KOMIIPECCOp C
CUCTEMOM XOJIOMUIBHUKOB, (GUIIBTP TPyOOi OYUCTKU, CUCTEMY CTEpUIIN3aluU (TOJOBHOM
bunbTp, GUIBTPHl TOHKOW OouucTKH). Ha ctagum rpyOoi ouucTku (rojoBHOU (GUIBTp)
UCIOJIb3YIOTCSl BOJIOKHUCTBIE (PMIIBTPYIOLIME MAaTEPHUAJIbI C BOJIOKHAMH JUAMETPOM OT 15
10 50 MKkM U3 cTekia u 6a3zanbpra U TpyO03epHUCTBIE TOPUCThIe eperopoAaku. Ha cranun
TOHKOM OYHUCTKM (MHAMBHUAyaTbHbIE (UIBTPHI) TMPUMEHSIOTCS TOHKOBOJIOKHHCTHIE
Marepuaibl (KapToH U Oymara) ¢ BOJOKHamMu nuaMeTrpoM 0,5MKM; 3epHUCTBIC KECTKUE
GuIbTpyIOIIME NEPErOpoIKM — KEpaMUYECKHE U METaUNIOKEPAMHUYECKUE, M3 Pa3HbIX
MOJTUMEPOB.

Hcnonb3ytores Takke MeMOpaHHbIE (GUITBTPHI.

I'epmeTuzanus u ctepunuzanusi 000py1oBaHUs

JlabopaTtopHblie (hepMEHTEPHl CTEPUIN3YIOT MapoM IO/ JIaBIICHHEM B aBTOKJIaBaX.
[TunoTHBIE M MPOMBILUIEHHBIE YCTAHOBKU CTEPUIM3YIOT «Ha Mecte». [[nst sTtoro mepen
3arpy3koil (pepMEHTEpOB uepe3 HUX MPOIMYCKAIOT HACHIIIEHHBI BOJISHOW Tap MO
naBieHreM. Mecra, TpyAHOJOCTYIHBIE JUIsl CTEPUIN3alUU: y3elI 0TBoJA OTpaboTaHHOTO
BO3lyXxa M Y31bl oTOopa mpo6. I[IpomeblnuieHHble depMeHTepsl OONBIIOT0 00BeMa
CTEpWIM3YIOT B TeueHue yaca npul25—130°C.

Crepunuzanys MUTATEIbHBIX CPEL

TennoBast  crepunm3anusi KUAKOCTEH  BBINOJHSETCS JABYMS — CIOCOOaMHu:
NepUOIUYECKMM U HemnpepbiBHBIM. [lpum mepuoguueckoM crnocode CcTepuin3anus
MIPOUCXOJUT B caMOM (hepMeHTepe.

OnHOBpEeMEHHO HarpeBaeTcsi BeCh 00BbEM KHMJIKOCTH (Cpeibl) 10 TemIepaTyphbl
CTEpUIIN3ALIMN, KOTOpasi BBIAEPKUBAETCS ONPEIECIIEHHOE BPEMsI, TIOCIIE YETO MOHMUKAETCS
1o 3aianHoi. HemoctaTku crioco0a: 3HAYMTENbHBIN TPaiueHT TEMIIEPATyphl 10 00beMy U
«HenmocTepuian3auus» B Tynukax. [lpm HempepblBHOM crocobe — crepuiin3arius
OCYUIECTBIISIETCS B CHEIMAJIbHBIX YCTaHOBKAaX (OTHENbHBIX aBTOKIaBax). Hemocrarox
METO/a: YBEJIMYEHHE MPOTSHKEHHOCTH TPYOOMPOBOJOB, YTO IMOBBIIIAET BEPOSTHOCTD
BTOPUYHON KOHTaMHUHAIIUH.

22. Metoabl BbIACTEHUS W OYUCTKM MPOAYKTOB  OHOTEXHOJIOTHMUECKUX
IIPOU3BOCTB.

Metonpl KOHLIEHTPUPOBAHUS IEJIEBOTO MPOAYKTa (OTHAENeHHe OHOMAaCCHI):
ceAMeHTalusl, GpaoTanus, UeHTpUGYTrupoBaHHe, CeNapupoBaHUE, U PUIBTpALIUSL.

MeTtoabl pa3pylieHus (1e3UHTErPalin) KIETOK:
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dbuznueckrue MeToAbl JAe3uHTerpanmuu: 1) yasTpasByk; 2) BUOpalMOHHBIC
NE3UHTErPaTOphl; 3) pa3pyllieHre KIETOK OaUIMCTUYECKHM CIIOCOOOM C MpPUMEHEHUEM
KBaplIeBOTO Mecka; 4) BCTPSAXUBAHHME CO CTEKISHHBIMH Oycamu; 5) SKCTpyIupOBaHUE
KJIETOK 4epe3 y3KHe OTBEPCTHS IMOJI BBICOKUM JAaBlIeHHEM; 6) TpoOiieHrne 3aMOPOKEHHBIX
B KUJKOM a30T€ WJIH B CyXOM JbJE KJIETOK; 7) PAaCTUpAHHE KIETOK B CIELHAIBbHBIX
CTYIIKax; 7) C MOMOULIbI0 OCMOTHYECKOTO MIOKA;8) MHOTIOKpPaTHOE 3aMOpPaKMBAaHUE WU
OoTTauBaHuE; 9) CKaTUEM KIETOYHOW B3BECH C MOCJIEAYIOUIMM pPE3KHUM CHHKEHUEM
naBieHus (JAeKOMIIpeccHeil); IH3UMaTHUYEeCKHE METOJbl OCHOBAHBl HAa MPUMEHEHUU
JUTHYECKUX (DepMEHTOB, pa3pylIalONUX KJIETOUYHYIO CTEHKY: JTU30I[MMa, BBIIEISIEMOTO
13 Oejka KypUHBIX SIUI] U Pa3pyIIAIONIEro IJIaBHBIM 00pa3oM 000JIOUKH OaKTepHaTbHBIX
KJIETOK; (PEPMEHTHOTO KOMIUIEKCa, COAEpIKAIIerocs B >KeMyIo4HOM coke ynuTku Helix
pomatia WM MPOAYLHPYEMOTO HEKOTOPHIMU BHUJAAMH AKTHUHOMHIIETOB, JTU3UPYIOIIETO
000JIOUKH SYKapHUOTHYECKUX KIETOK, B YAaCTHOCTH TIpPUOOB; XUMHUYECKHE METOIbI
JIE3UHTErPallid OCHOBAaHbl HAa Pa3pyLIEHUU KIETOYHOW OOOJOYKU MMOJ BO3IEHCTBUEM
IesI0uei, KUCIIOT, IETePreHTOB, HHTUOMTOPOB CUHTE3a 00O0JI0YKU KIIETKH.

Brifienienre u O4MCTKY IIEJIEBBIX MPOAYKTOB (KaK SHAO- TaK M 3K30METaOOIUTOB)
U3 KyJIbTYpaJIbHOM >KMJIKOCTH MPOBOJAT C MOMOIIBIO METOAOB: SKCTPAKLUHU, aJAcOpOLNH,
KPUCTAJUIM3AINH, YIIAPUBAHUS U MEMOPAHHBIX METOJIOB.

23. DTanbl NONYYEHUs KaJUTyCHbIX TKaHEH pacTeHUH.

OCHOBHBIM THUIIOM KYJIBTUBUPYEMBIX PACTUTEIbHBIX KIIETOK SBIIAETCS KaJUIyCHas
KyapTypa. [ns monmydeHust KylnbTHBHPYEMBIX KaJUIYCHBIX KIIETOK (PparMeHThl TKaHEu
pa3IMYHBIX OpPraHOB BBICIIMX PACTEHUI — SKCIUIAHTHI ITOMEIIAIOT HA HCKYCCTBEHHYIO
MUTATENbHYIO CpeNy, MPOIECC MOMyYeHHUsl KaJUTyCHBIX TKaHEHl Ha3bIBAaeTCs KJIOHAJIBbHBIM
MUKPOPa3MHOKEHUEM PACTECHUU.

B KJI0HaIbHOM MUKPOPa3MHOKEHUH MOKHO BBIJIETIUTh YEThIPE ATana:

1 — BeIOOp pacTeHus-goHOpa (AOHOP — pacTeHHe, YacThb KOTOPOTO BBOAMTCS B
KYJABTYPY), M30JMPOBAHME 3KCIUIAHTOB M IOJYYEHHE XOPOLIO pacTylled CTEepUIIbHON
KYJBTYPBI;

2 — COOCTBEHHO MHUKPOPa3MHO)KEHHE, KOIJa JOCTUraeTcsl IOJIy4eHue
MaKCHUMAaJIbHOTO KOJIMYECTBA MEPUKIOHOB (MUKPOIIOOETOB);

3 — YKOpEHEHHE pPa3MHOKEHHBIX IMMOOEroB C MOCIENYIOIIeH anantauved UX K
IIOYBEHHBIM YCJIOBHSIM;

4 — BpIpAIllMBaHNE PACTEHHI B YCIOBUAX TEIIJIUIBI U ITOATOTOBKA UX K peaU3aluH
WM TT0CaJKe B TOJIE.

Cy1iecTByeT 2 OCHOBHBIX METO/1a KJIIOHAIbBHOTO MUKPOPA3MHOKEHHUS

1. akTuBauusg pa3BUTUS YK€ CYLIECTBYIOIIMX B PAaCTEHUU MEPUCTEM (amekc
cTeOJ1s1, Ma3ylIHbIe U CIISALIUE TOYKHU CTeOs);

2. UHaykuust BO3HUKHOBEHHUS MOYEK Ui 3MOpuon10B de novo.

24. Meton arpoOakTepuaibHON TpaHCPOpPMALMK KIETOK PACTEHHUU: OITaIlbl,
NpUMEHEHHE B OMOTEXHOJIOTHH.

Orarnsl:

1. Pacno3naBanue u npukperuieHue Agrobacteria spp. K pacTUTENIbHON KIIETKE ¢
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MOMOILBIO chv-0elIKOB.

2. Pacnio3HaBanue cnenupuyeckoro XuMUYECKOTro CUTHaJla PaCTUTEIbHONM KIIETKH,
AKTUBALM CUCTEMBI OeJIKOB VirA- VirG.

3. AxTtuBanus vir-reHoB. [locTpoenue kaHana, Mo KOTOpoMy MPOUCXOTUT MIEPEHOC
TUIa3MUJIBl B PACTUTEIIBHYIO KJIETKY U3 OaKTepuaIbHOM.

4. O6pazopanue T-uutu JJHK.

5. I'enepanus virB — virD4 tpancnoprepoB, TpancnopT T-HUTH U Vir-OenkoB B
LUTOIUIA3MYy a 3aTEM B JIpO KIETKU XO35MHA.

6. Uarerpanusa T-JIHK B reHOM KiteTku X03s1Ha 3a c4eT OenkoB virD2 u virE2.

[Ipumenenne. C mOMOIIBIO arpobakTepuaIbHOM TpaHCchOpPMAIIUU  MOXKHO
MOJIyYUTh PACTCHHs, YCTOMYMBBIE K pazlU4YHBIM a0uoTuueckum ¢akropaMm (3acyxa,
3aCOJICHHE, SKCTPEMATbHO HHM3KHE TEeMIepaTyphl), K TpUOHON, OaKkTepuaabHOW WU
BUpycHON uH@ekuuu. Kpome Toro, ObuiM co3daHbl JMHUM TPAHCTEHHBIX PACTEHUU,
YCTOMUYUBBIX K TepOUIIUIaM, MTOTYyUYEHBbI PACTECHHUS C BEICOKOM PE3UCTEHTHOCTHIO K aTakaM
HaCEKOMBIM.

OnHo u3 OypHO pa3BUBAIOIIMXCA HAMpPABICHUNW — CHHTE3 (PapMaKOJIOTUYECKH
AKTUBHBIX COCMHEHUN B TPAHCTEHHBIX PACTCHHSIX.

TpaHcreHHblE pacTeHUsI HUCIOIB3YIOTCA B Ka4eCTBE TECT-CUCTEM IS
MOIU(UKAIIMKA SHOTEHHOTO MeTaboin3Ma, WHAKTUBAIMKM TE€HOB. JTO BHOCHT BKJAJ B
M3y4eHUU (QYHKIMH T€HOB, PETYIALNH (U3UOIOTHUECKUX TTPOLIECCOB U POCTA PACTCHUIA.

25. Meron XEeMWJIIOMUHECIICHIIMU: TMPUHIMI  METO/Ia, TMPUMEHEHHE B
OMOTEXHOJIOTHH.

SIBneHne XeMWIIOMUHECIICHIIUU OCHOBAaHO Ha JEHCTBUM OM(DEPMEHTHOM CHCTEMBI
NADH:FMN-okcunopenykraza-nmonugepasza (peakunu 1 u  2). B peakuun 1
monudepaza KaTaau3upyeT Peakiio OKUCICHUS JTMHHOLETIOYEYHBIX amu(aTnyecKux
aNbJIETU/IOB TPU YYaCTHUM BOCCTAHOBIEHHOTO (PIaBUHMOHOHYKIICOTH/IA, MPOIYKTOM
peaKIuu SIBISIETCS U3yUYeHHE CBETa B CHHE-3€JICHON o0nacTu criekTpa (peakuus 1). Jlns
obecnieuenust oIudepasbl BOCCTAHOBICHHBIM (MIaBUHMOHOHYKJICOTHIOM MPUMEHSIETCS
compspbkeHue JonudepasHol peakuuu c peakuuei, karanusupyemod NADH:FMN-
okcuopenykrazoi (peakuus 2). [{ns OudepmMeHTHONW CUCTEMBI XapaKTEPHO IIUTEIbHOE

(cTalMOHApHOE) CBEUYCHHE:
monudQepasa

FMNH2 + RCHO + 02— FMN +RCOOH + H20 +hv (1)

NADH:FMN-okcHIopenykTasa
NADH + FMN + H+ — NAD+ +FMNH2 (2)

Ha ocHoBe OndepMeHTHON cucTeMbl pa3padOTaHbl METO/IbI HHTETPATbHON TOKCHYHOCTH
pa3nuyHBIX cpen. B skomoruu mogo0GHBIE METONBI MCIONB3YIOTCS ISl 3KOJIOTHYECKOTO
MOHUTOPUHTA OKpYXKaromei cpeapl. [IpuHIMI MeToma COCTOMT B OOHApYKCHHH
TOKCUYECKUX CBOMCTB TECTUPYEMBIX BEIIECTB M CMeced MO0 UX BIUSHUIO Ha
OMONIIOMUHECIICHTHBIE (DepMEHTAaTHUBHBIE peaknuu. B OCHOBe OMOTIOMUHECIICHTHBIX
TECTOB JIGKUT HHTUOUpOBaHUE OM(EPMEHTHOM CHCTEMBI KOMITOHEHTAMHU aHATTU3UPYEMBIX
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cMmeceil.  TOKCMYHOCTP  CMECHM  ONPEACNSIIOT [0  W3MEHEHHUIO  [apaMeTpoB
OMOIOMUHECIIEHIIUU B IPUCYTCTBUU MIPOOBI IO CPABHEHUIO C KOHTPOJIEM.

26. Mertoapl KylIbTUBUPOBAHUS KJIETOYHBIX JIMHUW KWUBOTHBIX M YEJIOBEKA:
OCHOBHBIE ITalbl, IPUMEHEHHE.
Henportounoe kynsruBupoBanue. Kiietku BBOAST B (pUKCUpOBaHHBIN 00beM cpeabl. [1o
Mepe pocTa KJIETOK B Cpefie KyJIbTUBUPOBAHUS MPOUCXOIUT UCTIOIB30BAHUE MUTATEIbHBIX
BEUIECTB M HAKOIUIEHME METAa0OJIMTOB — CJEI0BATENbHO, Cpela JOJDKHA IOCTOSHHO
MEHSITBCS, YTO, MPUBOJIUT K U3MEHEHHUIO KJIETOYHOTO MeTabonu3Ma ((U3HOIorHuecKoi
muddepenipoke). CrUCTeMbl HEMPOTOYHBIX KYJIBTYpP XapaKTepU3YIOTCS B TON WM HHOU
CTETMIEHU HAKOIUJICHUEM OTXOJIOB U HETMOCTOSIHCTBOM BHEIIHHUX YCIOBUH. Takue cuctembl
MIPUTOJIHBI U1l KyJIbTUBUPOBAHUS KIIETOK KaK B MOHOCJIOE, TaK U B CYCIIEH3UHU.
[IporouHoe kynbTuBHpoBaHHe. (ObecrneynBaeT MOAACPKAHUE TOMEOCTATUYECKUX
YCJIOBHUH 0€3 M3MEHEHUSI KOHIIEHTPAILUU MUTATEIHHBIX BEIIECTB U META0OJIUTOB, a TAKXKE
yucia KIeToK. B Takoil cucteMe Bce KJIETKHM TOMOTE€HHBI U COXPaHSIIOT TOMOT€HHOCTh B
TEUCHUE JJIUTEIBHO MEPUOJa, OAHAKO HMCIOJIb30BAHUE TAaKUX KYIbTYp ISl MOITYYEHUS
KJIETOUHBIX IPOAYKTOB HEBBITOHO C SKOHOMUYECKON TOUKU 3peHUsl. CUCTEMBI IPUTOIHBI
JUISL CYCTIEH3UOHHBIX KYJIBTYP U MOHOCTOMHBIX KYJIBTYp Ha MUKPOHOCHUTESX.
OO6nacTi MpUMEHEHHUs KYJIbTYPhl KJIETOK:
dyH/1aMEeHTalbHBIE!
1. H3ydyeHue  BHYTPUKJICTOUYHBIX  MPOIECCOB  (TPAHCKPUNIHUS,  TPAHCIALUS,
HPHEPTreTUUECKUN MeTabOoIM3M, META0O0IN3M JICKAPCTBEHHBIX BEIIECTB, KJIECTOYHBIN ITUKII,
muddepeHITMpOoBKa, aronTo3).
2. W3yuyenwe mnyTedl BHYTPHUKJIETOUYHON CUTHAIWIM3aUUU (pELENTOpPbl, TOPMOHBI,
MEeTa0O0JIUThI, AKTUBAITUS KaJIbIIHsI, MEMOPaHHBIN TPAHCTIOPT).
3. Tenommka (reHeTnueckwii aHanm3, TpaHchekus, uUHDEKUs, crapeHue,
MMMOPTaIN3aLINs)
4. TIlporeomuka (MPOMYKTHI JKCIPECCHU TEHOB, KIETOUHBIH (eHoTur, Oenku
MeTabomn3Ma)
5. HccnemoBaHue MEXKIETOYHBIX B3aMMOACHCTBHIA (MopdoreHes, mapakpUHHBIN
KOHTpOJIb, KHHETUKa KJIETOYHOM mnponudepanuu, wmeTabonuyeckas Koorepaus,
KJIETOYHASI a/Ir€3Us M TIOJIBXKHOCTh, MHBA3MsI, B3AUMOJICHCTBHE C MATPUKCOM)
[Ipuknagueie:
1. [TonydeHue KIETOYHBIX MPOAYKTOB (OEIKH, AMHHOKHUCIIOTHI, YITIEBOIBI)
2. UmmyHonorust (ruOpuaoMbl — MOHOKJIOHaNIBbHBIE AT, IUTOKUHBI, TPOTUBOBUPYCHBIE
Oenku)
3. @apmakonorus (JOKJIMHUYECKUE MCCIECIOBAHMS: JICHCTBUE  JIEKAPCTBEHHBIX
npernaparoB, MeTabOJIM3M  JIEKapCTB, JICKAPCTBEHHas  YCTOMYMBOCTb,  JIUTAH]I-
peuenTopHOE B3aUMOCHCTBUE, MONYYEHHE OMOJOTMYECKKHX MpPEernapaToB — TOPMOHBI,
AT, JIHK- aHTHCMBICIIOBBIE OJUTOHYKJIEOTH/IbI)
4. TkaHeBass HWHXXEHEpHUs (TKAaHEBbIE KOHCTPYKTBHI, MAaTpPHIIbl, KapKachl, HMCTOUYHUKHU
MOJIYYCHUS CTBOJIOBBIX KJIETOK)
5. Toxcuxonorusi/Bupyconorus (MHOEKIus, IyHTOTOKCUYHOCTh, MyTareHe3, MojayueHne
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aHTHCHIBOPOTOK).

27. Drarnbl NOCTaHOBKM KIMMYHO(EPMEHTHOTO aHAJIH3a.

[Ipsmont M®PA: npukpereHne aHTUICHOB K IIOBEPXHOCTH JIYHKM W COCIMHEHHUE
aHTHIE€HA C AHTUTENIOM; YAAJIeHHE «IMIIHUX» aHTUTeN; (EepMEHTATUBHAS pPEaKIus —
oOpa3oBaHue OKpaimieHHOro coenuHeHus. Hempsimoit M®: ¢ukcanus aHTHUTeHOB Ha
NOBEPXHOCTH JYHKH M CBA3BIBAHME AHTUI€HA C HEMEUEHBIM AHTUICHOM; CBS3bIBAaHUE
MEUEHOI'0 aHTHUTEA C KOMIUIEKCOM aHTUI€H + HEMEUEHOE aHTHUTENO; (epMEHTaTUBHAs
peakuus — o0pa3oBaHUE OKPALICHHOTO COETMHEHHUS.

28. Cyrts [P, 3HaueHne B OMOTEXHOJIOTUH.

XapaKkTepuCcTHKa [OJEMUPA3HO-LETHOW peakuuu. Teopus W NPHHOMI METOAA.
OcobOennoctu 3abopa wmarepuana s jauarHoctukd wmeronom [IIP. Meroquka
Boifienienuss JIHK. Pearentsl jyisi moctaHoBku peakuuu. OnucaHue MOpoLERypbl
amrmudukanuu. Jerexuus pesynsraroB amiutndukanuu. JloctouncrBa IIIP. Cdepor
npumenenus [1LP.

29. BapuanTts! noctanoBku I11IP. Oco6ennoctu I[P Real Time.

O6opynoBanue, mpuMeHseMoe IJsi MOATOTOBKM W moctaHoBku [IIIP. Pearentsr s
NOCTaHOBKU peakuuu. OmnucaHue npoueAaypbl amruidukanuu. JleTekuus pe3yabraroB
aMIUTU(UKAIIIU B arapo3HOM Telie, B PEKUME PeabHOTO BPEMEHHU.

30. Drambl O3KCTpAKUMKU BEUWIECTB JIMIUJIHONM MPUPOABI JJIsi  Ta30BOM
xpomarorpaduu. It SKCTpakuu BEMECTBIMIUAHON MPUPOABI, TPOOY BHICYIINBAIOT B
METaHOJIe, MOJABEPraloT KHUCIOTHOMY METAHOJIM3Y, OJKCTPArupylOT TIEKCaHOM |
obOpabarsiBator N,O-0uc (Tpumermicuinni)-TpudropaneramuoMm. [lomyueHHyro cmech
3(pUPOB aHATU3UPYIOT C TOMOIIBIO T'a30BOI0 XPOMATO-MacC-CIIEKTPOMETPA.

31. OcoOGeHHOCTH NETEeKIMU M UJICHTU(PUKAIIMK BEIIECTB C MOMOIIBIO Ta30BOM
XpOMAaTo-Macc-CIEKTPOMETPHH.

Cuctema JETEKTHPOBAaHHUS BEIIECTB IPeoOpa3yeT COOTBETCTBYIOIIME H3MEHEHUS
buznuecknx UM (QU3MKO-XMMHUYECKUX CBOWCTB OMHApHBIX cMecel (KOMIIOHEHT — ra3-
HOCHUTEIIb 0 CPABHEHHUIO C YUCTHIM Tra30M HOCHUTENIEM) B D3JEKTPUYECKUN CHUTHAJL
BennunHa curHana 3aBUCUT Kak OT HPUPOJBI KOMIIOHEHTA, TaK U OT COAEPKaHUS €ro B
aHanmu3upyemMoil cmecu. Bceero mna raszoBoit xpomarorpaduu mpesioxeHo Oonee 50
TUINOB JIETEKTUPYIOIIHUX cUCTeM. K OCHOBHBIM TEXHHYECKUM XapaKTepUCTHUKAM
JETEKTOPOB OTHOCSTCS:

* [Ipenen neTeKTMPOBaHUS WIM YyBCTBUTEIBHOCTD

* JIunenHOCTH

* UnepimonHocTh (ObICTpOACHCTBIE, TOCTOSTHHASI BPEMEHH )

* CtabunpHOCTH (YpOBEHD IITyMa, BEJIMUMHA JIpeii(a HyaeBON JIMHUN)

* D¢ exTuBHBIN 00bEM UYBCTBUTEIHHOM SIUCHKN

Cucrema peructpanuu npeoOpa3yer U3MEHEHHs PU3NKO-XUMUYECKUX TapaMeTpOB B
SNEKTPUYECKUN CHUTHAJ, BETMYMHA U (opMa KOTOPOTO PETHCTPUPYIOTCA Ha JICHTE
caMOITKCIIa WM B COBPEMEHHOM BapuaHTe — Ha MOHUTOpE KommbioTepa. [Ipubop momken
OBbITh cHaOXeH COOTBETCTBYIOIIUM AIIEKTPOMETPUYECKUM YCUIIUTENIEM,
o0ecreynBaronm NoJTy4yeHue Ha BBIXOJIE AIIEKTPUYECKOTO CUTHAIIa,
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MPONOPUMOHATBHOTO KOHIIEHTPAIMU OIPENEIIeMOr0 KOMIIOHEHTAa B Tra3e-HOCUTEIE,
BBIXOJISIIIIEM U3 KOJIOHKH.

32. TexHuka pabOThl Ha Ta30BOM XpOMAaTO-MacC-CIIEKTPOMETPE.

["a3oBbIlt Xpomarorpad mpencTaBiIsieT co00il mpubOop, UCHOIB3YIOUINI MPUHIIUIL
xpomarorpaduu B cHCTeMax ra3—ajJcopOeHT WM Ta3—KHUAKOCTh. B ammaparypHOM
O(QOpPMIIEHUM 3TO COBOKYIHOCTh HECKOJIBKHX CAMOCTOSITENIbHBIX, MapaJlIeIbHO
(GYHKIUOHUPYIOIIUX CHUCTEM: HCTOYHUK Ta3a-HOCUTENsE U OJIOK TMOATOTOBKH Ta30B,
UCIIApPUTENh, TEPMOCTAT KOJIOHOK M CaMU XpOMaTorpauueckue KOJIOHKH, JIETEKTOp,
CUCTEMa perucTpanuu u o0paboTKU JaHHBIX.

YcTanoBka MeTOAa MpU MOMOIIIM COOCTBEHHOTO HHTEepdeiica xpomaTorpada.

Nnentudukanus coequHEHUH C HCIMOIb30BaHWEM 0asbl JdaHHBIX NIST Mass
Spectral Database.

33. Texnuka paboThl HA CBETOBOM MHKPOCKOIIE.

MUKpOCKOIl yCTaHaBIMBaeM Ha PAcCTOSHUU MPUMEPHO 3 CM OT Kpas cToja.
CHHMMaeM 3allMTHBIA 4Y€XO0J, BKJIOYaeM B ceTb. C MOMOIIBI0 MaKpOBHHTAa MOJIHUMAEM
TyOyc. Bpaiienuem peBosibBepa yCTaHABIMBAEM HYKHBIN OOBEKTUB C yBennueHueMm B 90
nnn 100 pa3. Ha mpenapar kamaem MMMEpPCMOHHOE Maciio. Pasmemaem mnpemapar Ha
npeaMeTHoM cronuke. HactpanBaem mex3paukoBoe pacctosinue. Omyckaem TyOyc Takum
00pazoM, 94TOOBI pacCTOSTHUE MEXKTY (POHTATLHOM JIMH30M 00BEKTHBA U TIperapara OblIo
npumepHo 1 cm. IlomHumaem TyOyc, TS B OKYISp A0 TMOSBICHHS H300paKEHUS.
Pe3kocTh HacTpauBaeM MHUKPOBUHTOM. I[Ipy HE0OXOAMMOCTH pETryIHpyeM TUaMETP
CBETOBOTO My4YKa C MOMOIIbIO paboThl auadparmel. [lo okoHuaHUU PabOTHI MPOBOIUM
anropuTM B oOpatHOM Tmopsiake. OOs3arebHO MPOTUpPaeM (PPOHTANBHYIO JHUH3Y
00BEKTHBA, IEPEBOIUM PEBOJIbBEP B HEpaboUee COCTOSTHUE.

34. ba3zoBble NMPUHIUIIEI HAYYHBIX HCCIIEJOBAHUA B 00JaCTH MHUKPOOMOIIOTHH,
UMMYHOJIOTUH, SMOPHOJIOTHH, B IPYTUX 001acTeil OMoIoruu.

OO6mre HayyHbIe MPUHIUIBL: MPUHINN ACTEPMUHU3MA, COOTBETCTBHS, PA3BUTHSL.
Tunel HaydHBIX HUCCIIEOBAHUN: (yHIaMEHTAIbHOE, TPUKIATHOE, MOHOIUCIIMINHAPHOE,
MEXIUCIUITTHHAPHOE, KOMIUIEKCHOE, onHodakTopHoe. [1o 1enu nmpoBeneHus pa3inyaroT
HAy4YHBIC MCCIICIOBAHUS: TOWUCKOBBIE, KPUTHUYECKHE, YTOUHSIOIINE, BOCIPOU3BOIAIINE.
OCHOBHBIE METO/Bl HCCIICOBAHWNA OWOJOTHU: OINUCATEIbHBINA, CpPaBHUTEIBHBIN,
HUCTOPUYECKUN, SKCTIEPUMEHTAJIbHBIN.

35. Teopernyeckrue OCHOBBI MPOBEICHUS YKCIIEPUMEHTOB U HAOTIOICHUIA.

Merton cBsizaH ¢ MpeABAPUTEIBbHBIMUA 3HAHHUSIMHU, METOAOJOTUS ACIUTCS Ha JBE
YJacTH: BO-TIEPBBIX, 3T0 — y4eHHEe 00 MCXOMHBIX OCHOBAX (MPUHIIMIAX) MTO3HAHUS U, BO-
BTOPBIX, 3TO — Y4YE€HHE O CIOCco0ax M ImpHeMax HCCIEeOBaHUS, OMUPAIOUIUXCS Ha ITU
OCHOBBI. B yueHn#n 00 MCXOMHBIX OCHOBAaX MO3HAHUS aHATU3UPYIOTCS U OLICHUBAIOTCS TE
dunocodckre mpencTaBieHUsT M B3MIAIbI, Ha KOTOpbIE MCCIEAOBATENb OMHPAETCS B
npolecce MO3HaHUs.

36. Metozp! pemeHus 3a7a4, pa3pabOTaHHBIX K HACTOAILIEMY BPEMEHH B pPaMKax
BbIOpAHHOM HAyYHOUW TEeMaTUKH.

37. CratucTuuyeckre MeTo/ibl 00padoTKH MHGOPMAIIMU IO BHIOPAHHOMN TeMaTHKe.
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Amnanu3 pacnpeneneHus npusHakoB. CpaBHEHHE JABYX HE3aBUCHUMBIX BBIOOPOK I10
KOJIMYECTBEHHBIM U TOPSAKOBBIM II0Ka3aTeisiM, II0 KayeCTBEHHBIM I10Ka3aTessaM.
CpaBHeHuE /IByX 3aBUCUMBIX BBIOOPOK; TpeX U 0oJiee BEIOOPOK.

38. TpeboBanus Mo 0popMIEHHUIO HAYIHO-UCCIEA0BATEILCKON pabOTHI.

BBenenue: omnMcaHue axkTyaJlbHOCTH TeMbl; (OpPMYIMPOBKA LEIM M 3ajadeit
UCCIIEIOBAHM; ONpENEICHHE 00bEKTa U MpEeIMeTa UCCIEAOBAaHUS; yKa3aHUE THIIOTE3HI,
KOTOpasl 3aJI0KEHa B OCHOBY HCCIIEJOBAHMM; ammpoOanus padoTel — JOKIAAbI Ha
HayYHBIX KOH(epeHIUsIX, MyOIuKaluu B Hay4yHbIX M3laHusaX. Onucanue auTod30pa mo
TeMe Hay4HoH paboTel. OcHOBHbBIE TpeOOBaHHS TPU ONHMCAHUU  PE3YJIbTATOB
cOOCTBEHHBIX UCCIEI0BaHUH, 3aKIIIOYEHHMSI, BBIBOIOB. SI3bIK U CTUJIb HAYYHOU paOOTHI.

4. llopsiok mpoBeAeHNs] U KPUTEPUH OLIEHUBAHUS MPOMEKYTOUHOM aTTeCcTaAllUU

4.1. llopsanok nmpoBeaeHUs1 MPOMEKYTOYHOM aTTeCTALUMN

[IpomesxyTouHas aTTecTalus Mo MPAKTUKE — 3a4ET C OI[EHKOM, KOTOPBINA CIaeTCs B
dbopmMe oTBeTa Ha JIBa BOMpPOCA.

[Ipu BBINOJIHEHUY BCEX KOHTPOJBHBIX 3aIaHUM, CTYICHT MOJYYaeT 3a4€eT MO
TEKYIIEH yCIIEBAEMOCTH.

4.2. Kputepuu oueHMBaHUs MPOMEKYTOUHON aTTeCTALMH MO BUIAM OIl€eHOYHBIX
CpeacTB

OT4eTr — 9TO OCHOBHOW JOKYMEHT, MO KOTOpPOMY OOy4YaloImUiCS OTYUTHIBAECTCS O
BBITIOJTHEHUH WHJIMBHU]IYaJILHOTO 3aJaHHs 10 TPOrPaMMe MPAKTUKH:

—  «OTIMYHO» —  aKKypaTHOe, TOYHOE, CaMOCTOSTEIIbHOE,  COOTBETCTBYET
WHIUBUAYATHLHOMY 33/1aHHIO;

— «XOpOIIO» — AaKKypaTHOE, TOYHOE, CaMOCTOATEIbHOE, HE BCEIJa COOTBETCTBYET
WH/IUBHTyaJbHOMY 33JIaHUIO;

— «YIOBJIETBOPUTEIIBHO» — HE BCErga akKypaTHOE, YacTUYHO HE COOTBETCTBYET
WHIUBUAYATHHOMY 33JaHHIO;

— «HEYHOBIIETBOPUTEIBbHO» (2) — HE TOYHOE, HE COOTBETCTBYET WHIAMBUIYAIbHOMY
3a/1aHuIo.

Kpurepun onennBanus 3a4era B ¢opMe yCTHOIO OTBeTA.

— «OTIANYHOY (5) — BIIaJieeT MaTepralioM B ITOJTHOW MEpe — OTUET CTYACHTA NPaBUIBHO U
rpaMOTHO O(OpMIIEH, CTYIEHT IIyOOKO M TOJHO BIAJEET COJEpPKAHHEM Y4eOHOro
Marepuaia, OCBOCHHOTO IPH MPOXOXKJCHUU Y4YeOHOW MPAKTHKH, YMEET CBS3bIBAThH
TEOPUI0 C TMPAKTUKOHM, WILTIOCTPUPOBATH NpuUMepamMu, (akTamu, JaHHBIMH HAayYHBIX
UCCIICZIOBAaHM; OCYIIECTBISIET MEXIPEAMETHBIE CBA3H, MpeIOKEeHus. JleraeT BHIBOIBI.
JlornyHo, 4€TKO, SICHO W KPAaTKO M3JIaraeT OTBETHl HA TOCTaBJICHHBIC BOIPOCHI, YMEET
00OCHOBBIBaTh CBOM CYXJIEHHS U TPO(HEeCcCHOHATBHO-TUYHOCTHYIO MO3UIHIO IO
u3ngaraeMomMy Bonpocy. OTBET HOCHT CaMOCTOSITENIbHBIN XapakTep;

— «xopouio» (4) — Biajeer NOCTATOYHO — OTYET CTYAEHTa MPaBUIBHO M TPAMOTHO
oopmiieH, OTBET CTYICHTa COOTBETCTBYET YyKa3aHHBIM BBIIIC KPUTEPUSAM, HO
colepKaHWE OTBETa HMEET OTHC/IbHbIE HETOYHOCTH, OIIMOKM B  H3JIOKCHHUU
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TEOPETUYECKOTO U MPAKTUYECKOTO MaTepuaa, OTJIMYaeTCs MEeHbIIEH 00CTOSITENbHOCTRIO,
DIYOMHOW M TIOJHOTOW; JIONMYIIEHHBIE OUIMOKM HCIHPABISIOTCS CTYICHTOM TOCIe
JIOTIOJTHUTENLHBIX BOMPOCOB IK3aMEHATOPA;

— «YyIOBJIETBOPUTENBHO» (3) — BiazeeT HEAOCTATOYHO — B OTYETE CTYIACHTa MMEIOTCS
OIMOKH, HETOYHOCTH, CTYJIEHT OOHapy>KMBaeT 3HAaHUE W TOHUMAHUE OCHOBHBIX
MOJIOKEHUM y4eOHOro Marepuana, HO H3JaraeT €ro He MOJHO, HEMOCJeI0BaTeNIbHO,
JIOMIyCKAaeT HETOYHOCTH U CYIIECTBEHHbIC OMIMUOKKM B ONPEACIICHUM TOHSATHUH,
bopMyIMpPOBKE TMOJIOKEHUN, HE TMPUBJIEKAET IJs apryMEeHTAallM OTBETa OCHOBHBIC
MOJIOXKEHUSI HMCCIIEJIOBATEIbCKUX, KOHIIENTYaJIbHBIX U HOPMATHBHBIX JOKYMEHTOB, HE
yMeeT OOOCHOBBIBATH CBOM CYXKACHHS; HAONIONACTCS HAPYIICHHE JIOTMKU H3JI0XKEHUS.
OTBeT OIMYaeTCs HU3KUM YPOBHEM CaMOCTOSITEIBHOCTHU, HE COACPIKUT COOCTBEHHOM
npodeccHoHaIbHO-TUYHOCTHOM MO3UIINH;

— «HEYIOBJIETBOPUTEIHHO» (2) — HE BIAJCET — OTYET CTYJCHTa 0()OPMIICH HEMPABUIBHO C
omuOKamMu, CTyACHT UMEET pa3pO3HEHHBbIC, OECCUCTEMHBIC 3HAHUS: HE YMEET BBIACISTH
[IABHOE U  BTOPOCTENIEHHOE; JIOMYyCKAaeT OIMUOKM B  OINPEACNICHUU TOHSATHUH,
bOopMYIHPOBKE TEOPETUUECKUX TMOJIOKECHUN; HE OPUEHTUPYETCS B TIOCTABICHHOM TepeT
HUM BOIpoce, 0eCTOpsAI0YHO M HEYBEPEHHO H3JIaraeT mMarepuall, He ClIOCOOEH OTBETHTh
Ja)Ke Ha «HABOJSIINE)» BOTPOCHI, HE YCTAHABIMBAET MEKITPEIMETHBIE CBSI3H.

4.3. Pe3yabrarbl INPOMEKYTOYHON aTTeCTAMM M YPOBHH CHOPMHUPOBAHHOCTH
KOMIIeTeHI M1

IIpy monBeAEHWHM WTOTOB YUYMTBHIBAKOTCS PE3yIbTaThl TEKyIlEH arrectanuu. MTorosbii
KOHTPOJIb O TMpakTUKE MpoBOAUTCA B ¢opme 3auera c ouneHkod. Ha 3auere
oOyyaromuiics oTBeyaeT Ha JBa Bompoca Owiera. K cpaue 3adera JnomyckaroTcs
CTYAEHTBHI, KOTOpPbHIC BBINOJHWIM BCE KOHTPOJIBHBIE 3aJaHUsl TEKYIIEH aTTeCTalvH.
CTyneHT nMeeT IpaBo MOraCUTh CBOIO 33JJ0JKEHHOCTh BO BpeMs TEKYIIMX KOHCYJIbTalui
WU B XOJI€ UTOTOBOM aTTECTAIUN.

Yposenu cgpopmuposannocmu komnemenyuii onpeoensemcs ciedyrouum oopa3om:

1. Bvicokuil yposeHb cqhopMuposaHHoCmu KoMnemeHyutl COOmeemcmeyen oyeHKe
OMIUYHO U npeononazaem QopmMuposanue KoOMNemeHyull HAa BblCOKOM YPOBHE:
ooyuarowuiicss 21y00KO U NOMHO 8ladeem COOepxHcanuem YyuyebHo20 Mmamepuaid,
O0CBOEHHO20 NpU NPOXONHCOCHUU YUeOHOU NPAKMUKU, YMeem C6s3bl6amb Meopuro ¢
NPAKMUKol,  WIIIOCMPUposams — npumepamu,  gakmamu,  OAGHHbLIMU — HAYYHBIX
uccne0o8anull, OCywecmeisiem MmedxdcnpeoMemHvle Ccea3u, npeonoxcenus. [lenaem
6b1600b1. Jloecuuno, uémko, ACHO U Kpamko u3iazaem Omeemsl HA NOCMAGIEHHbIe
80NpoCyvl; yMeem 0OOCHOBbIBAMb CB0U CYHCOEHUS U NPOGhHecCUOHATbHO-TUYHOCTNHYIO
no3uyuto no usnazaemomy gonpocy. Omeem HOCUM CaMOCMOAMENbHbIU XapaKmep.

2. CpedHuti yposeHb coomeemcmeyem OyYeHKe XOpOouio U npeonoirazaem
Gopmuposanue Komnemenyuil Ha cpeoHem YpoeHe: 00YYAIOWULUCA SPAMOMHO OPOPMUT
omuem, HO cooepocanue omeema umeem OmoelbHble HeMOYHOCMU, OWUOKU 8
U3NIOJNCEHUU TNeOpemuU4ecko20 U NPaKmuyecko2o Mamepuaid, OMmIudaemcs MeHvulel
00CMOAmMenbHOCMbIO, 2TYOUHOU U NOAHOMOU, OONYUWeHHble OUWUOKU UCNPABIAIOMC
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CcmyOeHmom nociie OONOIHUMENbHBIX B0NPOCO8 IKIAMEHAMOPA.

3. bazosvlii  yposenv coomeemcmeyem —OyeHke  YOO08IeMmEOPUMENbHO U
npeononazaem opmuposanue KOMNEmeHyull HA HAYAIbHOM YPO8He: 00YUAIoWUNCs
oopmun omuem ¢ OwWUOKAMU U HEMOYHOCMAMU, OOHADYICUBAIOMCS 3HAHUE U
NOHUMAHUe OCHOBHbLIX NOLONCEHULl Y4eOHO20 Mamepuand, HO U3NA2aromcsi He MNOJHO,
HEenocneo008amenbHo, OONYCKAIOMCS HEeMOYHOCMU U  CYUjeCmEeHHble OWUOKU 8
onpeodeneHuy  NOHAMUL,  (QOPMYIUPOBKE  NONONCeHUlU, He  NPUBLEeKAomcs O
apeymenmayuy omeema OCHOBHbIE NONONHCEHUS UCCe008AMENbCKUX, KOHYENMYAIbHbIX U
HOPMAMUBHBLIX ~ OOKYMEHMO8,  Hem  YMeHus  O00OOCHOBbIBAMb  C80U  CYHCOEHUS,
Habnooaomces HapyuieHue 102uxku usnodxcenus. Omeem omaudaemcs HUSKUM YPOBHEM
CaMOCMOSAMENbHOCU, He CO0epiHcUm CcoOCMEEHHOU NPOhecCUOHATbHO-TUYHOCIHOU
no3UyULU.

4. Huskuu  yposeHb  coomeemcmeyem  OYeHKe  HEeYOO0B81emEOPUMENbHO
00yuarowuics HenpasuibHO OQOopMuL omyem C OWUOKAMU, UMeem pa3pOo3HEeHHbIe,
beccucmemHbvle 3HAHUA: He YMeem 8blOelamb 21A6HOe U 8MOPOCmeneHHoe, 0onycKaem
OWuUOKU 6 onpedelleHuU HNOHAMUL, QOpMYIUPOBKe MeopemudecKux MNoN0NCeHUL, He
OpUEHMUPYemcs. 8 NOCMABIEeHHOM Nneped HUM 80npoce, OeCnOpsOOYHO U HeYB8epPEeHHO
uznazaem mamepuai, He CHOCODeH omeemumsv 0adxce HA «HABOOAWUE)» BONPOCHL, He
VCMAaHAa8IU8aAem MeHcnpeoMemuble Ces3U.
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