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

[Jlata nognudanus: 01.09.2026 10:06:51 Buonorueckuii paxynbrer

YHUKaNbHbINA NporpamMMHbIn

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

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

Bromorms HanpasineHHOCTH (Ipodmimio) Menunk-6nonorndeckue Hayku IOV BO «Yenl'Vy.

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)
Menuko-6nonorndeckue Hayku

[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 paboTa)y, o Hanpasienuto nmoarotosku 06.04.01
buonorus HanpasineHHocTH (Ipodmimo) Menuk-6nonorndeckue Hayku IOV BO «Yenl'Vy.

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

06.04.01 buosorusi, HanmpaBJeHHOCTh (Mpoduab) Meauko-0MoJornYecKkue HAYKH,
()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) J.C. CramkeBuy

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 paboTa)y, o Hanpasienuto nmoarotosku 06.04.01
buonorus HanpasineHHocTH (Ipodmimo) Menuk-6nonorndeckue Hayku IOV BO «Yenl'Vy.

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 paboTa)y, o Hanpasienuto nmoarotosku 06.04.01
buonorus HanpasineHHocTH (Ipodmimo) Menuk-6nonorndeckue Hayku IOV BO «Yenl'Vy.

Bepcus noxymenra - 1

ctp. 4 u3 31 ‘

IlepBslii 3x3eMILIAP

KOITA Ne

1. TacmopT (pOoHIA OLIEHOYHBIX CPEACTB

Hampasnenue noaroroBku (crnenuanbHoctu) 06.04.01 buonorus
HamnpasnenHnocts (mpoduias) Meanko-6noaornieckue HayKu

I[Mpaktuka [IpousBoacTBenHas mpaktuka (HaydHo-uccnemoBarensckas pabora)
Cemectp(nl) uzyuenns: 1,2,3

Bun npakTuku: Tpou3BOJACTBEHHAS

Tumn npakTuka: HaygYHO-HCCIIE0BaTeNIbCcKasi paboTa
Crioco0 mpoBeeHHs: CTallMOHAPHAS U BBIC3/IHAS
®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 paboTa)y, o Hanpasienuto nmoarotosku 06.04.01
buonorus HanpasneHHOCTH (Ipodmimio) Mennk-6nonorndeckue Hayku IOV BO «Yenl'Vy.

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:
HOpPMAaTHUBHBIE TOKYMEHTBI
[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 paboTa)y, o Hanpasienuto nmoarotosku 06.04.01
buonorus HanpasineHHocTH (Ipodmimo) Menuk-6nonorndeckue Hayku IOV BO «Yenl'Vy.

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;
(byHIaMEHTAIbHBIMHI

[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 NMPAKTUKE
3.1 Buabl OlleHOYHBIX CPeICTB

Kon, Ilepeyens KonTpoaupyemsie Cemectp Homep HaumeHnoBanne
HaNMMeHOBaHHe MJIAHUPYeMBbIX TeMbl/ 3a1aHus OLICHOYHOTO
KOMIeTeHIU! pe3yJbTaToB pa3aeJsl (HOMep 1 cpeacTBa
coriacio ®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

DoHJ OLIEHOYHBIX CPEJCTB [UIS IPOMEKYTOUHON aTTeCTaINu 110 MpakTuke «IIpon3BoacTBEeHHAs
npaxtuka (Hay4aHo-uccienoBarenbckas paboTa)y, o Hanpasienuto nmoarotosku 06.04.01
buonorus HanpasineHHocTH (Ipodmimo) Menuk-6nonorndeckue Hayku IOV BO «Yenl'Vy.

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

DoHJ OLIEHOYHBIX CPEJCTB [UIS IPOMEKYTOUHON aTTeCTaINu 110 MpakTuke «IIpon3BoacTBEeHHAs
npaxtuka (Hay4aHo-uccienoBarenbckas paboTa)y, o Hanpasienuto nmoarotosku 06.04.01
buonorus HanpasineHHocTH (Ipodmimo) Menuk-6nonorndeckue Hayku IOV BO «Yenl'Vy.

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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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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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-
JINarHOCTUIECKOM)
nmaboparopun u
JIPYTUX YIPEKACHUIX
6HOIOTHYECKOTO
npoduIist; METoaUKON
JKCIUTyaTaluu
OCHOBHBIX BUJIOB
nabopaTropHOi u
MOJIEBOM
anmaparypel;
(hyHIaMEeHTAIEHBIMHU

B xonme BbIMOMHEHMS] MPAKTUKK HCTHOJB3YIOTCS CIEAYIOIIME BHUABI OLIEHOYHBIX
CPEJICTB:

— odopMIICHHE OTYETA 10 MPAKTUKE;

— 3alllMTa OTYETA;

— cnaya auddepeHIUpOBaHHOTO 3a4yeTa (MyTeM OTBETOB Ha KOHTPOJBHBIE
BOIpockl). Jlara 3aueTa Ha3HAYaeTCsl HA KpallHUI 1€Hb MPAKTUKHU.

B nokymeHTanuio no OTYETHOCTH MO MPAKTUKE BXOIUT:

— OTYET;

— WHJIUBHUIYaJIbHOE 3a7aHue: GOpMHUPYETCs JJIsl KaKJI0r0 MaruCTpaHTa OTAEIbHO,
HA OCHOBE OOBEMa IMPAKTUYECKUX HABBIKOB, KOTOpPbIE OH JOJKEH MPUOOpECTH B
Mpoliecce MPOXOXKACHUS TPAKTHKU; pa3padaThIBAlOTCS PYKOBOAUTENIEM MPAKTUKA OT
OpraHu3allid ¥ COIVIAaCOBBIBAIOTCS C PYKOBOAWTENIEM TMPAKTUKH OT MPOodUIbHON
OpraHu3aluy;

— IMYHAsl KAPTOYKA UHCTPYKTAXKA;

— XapaKTepUCTHKA KypaTopa MPaKTUKH;

— JIOTOBOP Ha MPOXOXKJCHHUE MPAKTHUKU (IUIsI TE€X CTYIAEHTOB, KOTOPHIE MPOXOASIT
MPAKTUKY BHE TAOOPaTOpHil YHUBEPCHUTETA);

— coracoBaHue: oopmisieTcs I TeX CTYICHTOB, KOTOPHIE MPOXOAST MPAKTUKY
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BHE Ja0opaTopuil YHHMBEPCHUTETA; CO3JAaeTcs Ha OCHOBAaHUM 00bEMa NPAKTUYECKUX
HaBBIKOB, IPHOOPETAEMBIX B ITPOLIECCE MPOXOXKIECHUS MPAKTUKU.

Texymmnii  konTpoins HHMP  ocymecTtBisercs HaydyHbIM  pyKOBOIUTEIEM.
PesynsratuBnocte HUP xapakrepusyercsi 00beMOM HAKOIUIEHHOTO (haKTOJIOTHYECKOTO
Marepuala, ydacTUeM B HayqyHOU paboTe Kadeapsl.

NuauBuayanbHOe 3a/1aHHE HA TPAKTUKY

NunuBuayanpHble 3a/laHusl, COACpXKAHUE U TUIAHUPYEMBbIE PEe3yibTaThl MPaKTUKU
pa3pabaThIBaIOTCSl PYKOBOAMTENIEM IMPAKTUKU OT OpPTaHHU3allMd U COTIIACOBBIBAIOTCS C
PYKOBOJHUTEIIEM MTPAKTUKH OT MPOQIIBHON OpraHU3aIiH.

[Tpu GpopmupoBaHUN UHANBUAYATHHOTO 33JJaHUsI TPUMEHSIIOT OTAEIbHBIC MYHKTHI
U3 MEepPEeyHs MPAKTUYECKUX HABBIKOB, KOTOPHIMHU MOXKET OBJIA/IETh CTYICHT B 3aBUCUMOCTH
or mpoduis maboparopuu, B KOTOpoW OyIdeT MNPOXOAUTH TMpakTuka (aboparopus
Je4eOHO-TPOPMIIAKTUYECKOTO  YUPEKACHHS, THINECBOTO TMPEANPUITHS WA HHOU
OpraHu3aIum).

[TepeueHb HABBIKOB ISl POPMUPOBAHUS UHIUBUYaTLHOTO 33/ 1aHUS

3HAaTh:

— pexxuM paboThl JabopaTopuu, BeIMONHAOIMICH uccnenoBanus c¢ IIBA III-1V
IpYIIbl TATOT€HHOCTH;

— TEXHHUKY O€30TaCHOCTH U TTPOTUBOAIHICMHUCCKUI PEXKUM B JIAOOPATOPHUH;

— TpUEMBl  COCTaBICHUS  HAYYHO-TEXHUYECKUX  OTYETOB, 0030pOB |
MOSICHUTEILHBIX 3aMUCOK;

— MpaBuJIa MOBEACHHS COTPYIHUKOB B aBApPUIHOMN CUTYaIlUH;

— IpaBHJIa B3SATHUS MaTepuaia, ero TPaHCTIOPTUPOBAHUS B TAOOPATOPHIO;

— MpaBUJIa XPAHEHUS UCCIIEAYEMOTO MaTepuarna.

— TEeXHUKy Oe3omacHOCTH Il paboOThl B OHOJOTMYECKOW U XUMHUYECKOU
nabopaTtopuu;

— c1moco0bl 0TOOpa Mpod CHera, BOABI U THAPOOHMOHTOB;

— MeTojel OnotrectupoBaHus 1 KXA;

— TpeOOBaHUs K HAIMCAHUIO U 0OPMIICHHUIO BBIITYCKHON pabOThI;

— TpeOOBaHUs K OPOPMIICHHUIO TIPE3CHTAIHI;

— COBpEMEHHBIE JKCIepuMeHTanbHbie MeToabl pabotel ¢ [IBA III-IV rpynn
MaTOr€HHOCTH.

YMeTs:

— IJIAaHUPOBATh CBOIO paboTy U paboOTy nepcoHana;

— OmpenensaTh Xapakrep W o0beM Marepuaia, MOJIeKAIIETO HCCIEIOBAHUIO,
CPOKH B3SITHS;

— IOJIy4aTh CHIBOPOTKY KPOBH;

— BBITIOJTHATH UCCIICIOBAHUS C IIOMOIII0 CBETOBOTO MUKPOCKOTIA;

— BBITIOJTHSATH UCCJICIOBAHUS C TIOMOIIBIO TIOMUHECIIEHTHOTO MHUKPOCKOTIA;

— BBINIOJIHATDh HCCJICAOBAHUS C IOMOIIBI0 OMOXUMHUYECCKUX, IeMaTOJIOTHYEeCKUX
aHaJIN3aTOPOB;
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— BBINOJHATh MOJIEKYJISIDHO-TEHETUYECKUE MCCIEAOBAHNUS HA OCHOBE Pa3IMYHBIX
BapuanTtoB [IL[P

— BBIOMpATh METOAMKY I10CEBA MaTepHaa;

— noA0UpaTh MUTATENIbHBIE CPEJIbl IS [I0CEBa;

— BBIJCIIATH YUCTYIO KYJIBTYPY;

— BbIOMpaTh HEOOXOAMMBIE TECThl Il WIACHTU(QUKALKUKA SHTEpPOOAKTEpHil,
KopuHeOakTepuii, Heliccepuii, ncegoMonan u apyrux HI'OB, remodunos, mopaxcen,
CTa(HUIOKOKKOB, CTPENTOKOKKOB, DHTEPOKOKKOB, Oanu, KJIOCTpUIUH,
KaMIIMI00aKTepHii;

— ONPEIENSITh AHTUOMOTUKOTPAMMYBBIJIEJICHHON KYJBTYPBI;

— 0pOPMIISATh 3aKITIOUYUTENBHBIA OTBET 10 YCTaHOBIEHHON (opMe;

— BBIOMpaTh HEOOXOAUMBIE TECT-00BEKTHI IS OLEHKU TOKCUYHOCTU MPUPOAHBIX U
CTOYHBIX BOJ, OTXO/IOB;

— KpUTUYECKU aHAJIM3UPOBATh U UHTEPIIPETUPOBATH MOTYYAEMYI0 HHPOPMAIHUIO;

— 0(OPMJIISITh YIETHO-OTUETHYIO TOKYMEHTAIINIO;

— U3JaraTh U KpUTHYECKU aHAJIM3UPOBATH MOJIy4aeMyt0 HH()OPMAIHUIO;

— MPENCTaBIATh PE3YNbTaThl 1a00PATOPHBIX OMOJOTUYECKUX UCCIIEOBAHMIA.

—  BBINOJNHATH  KOHTPOJb  COONIONEHUS ~ TEXHUKM  Oe30macHOCTH U
IIPOTUBOAMHUIEMHUYECKOTO peXUMa CPEIHUM U MIIAJIINM MEAIEPCOHAIOM.

Bnaners:

— TexHUKOH BoleneHus 1 uaentuduxanuu [1BA II-1V rpynn narorenHocTy;

— TEOPETUYECKUM MaTepHaoM IO TEME BBIITYCKHON pabOThI;

— METOAMKAMHU HCCJIEI0BAaHUN, KOTOpbIE HCIONb3YIOTCS B XOJ€ MOJY4YECHHUS
Pe3yabTaTOB;

— METOJaMH CTaTHCTUYECKOH O0OpabOTKU MOJIyYEHHBIX SKCHEPUMEHTAIbHBIX
PE3yIABTATOB.

— METOJMKOW BBINIOJTHEHUSI OOLIETO aHaM3a KPOBU;

— METOJMKOW BBIMIOJIHEHHUS O0OILEro aHaIu3a MOYH;

— METOJIMKaMHu BBINOJHEHUs ceposiornueckux wuccieaosanuii (PHU®, MDA,
PIIT’A, PA);

— METOJJaMU MUKPOOHOJIOrMYECKOTO MOHUTOPHHTA;

— METOJaMU MOJIEKYISPHO-TEHETUUECKOM TNarHOCTHKH;

— METOJaMH IIUTOJIOTMYECKUX HCCIEA0BAHNN;

— MeToJaMu OMOXHMHUYECKHUX UCCIEeI0BaHUM;

— METOJAMKaMU OMOTECTUPOBAHUS C MCIOJIb30BAaHUEM B KaueCTBE TECT-OOBEKTOB
paKooOpa3HbIX, PbIO, BOAOPOCIEH, MAKPO(PHTOB;

— METOJaMHU KOJMYECTBEHHOTO XHMHYECKOTO aHaiu3a MPUPOJHOU, MUTHEBOA,
CTOYHOM BOJIBI;

— METO/IaMU TUPOOHOIOTUIECKOTO MOHUTOPHHT A,

— HaBBIKaMU PabOTHI C COBPEMEHHOM arnmaparypoi;

— HaBbIKAMHU peILIeHHUs 3ajad NpodecCHOHAIbHOU JEesATENbHOCTH Ha OCHOBE
uH(pOpMalMOHHON U 6MOIHOrpaduuecKoil KyabTyphl;
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— HaBBIKAaMH aHajiM3a WHQPOpMAIIUK U MIPEACTaBICHUS PE3yIbTaTOB JIA00OPaTOPHBIX
OMOJIOTHYECKHUX MCCIEIOBAHUH;

— HaBbIKaMHM aHajdu3a WHGOPMAIMU U TPEJCTABICHUS PE3YIbTaTOB HAyYHBIX
HUCCIIETOBAHUN.

OTt4er: o01He TPpeOOBaHMS K 0(DOPMIICHUIO.

CtpyKTypa oTUeTa CTYACHTA M0 MPAKTUKE COCTOMUT U3 CIECAYIONIINX Pa3IeIOB:

— TUTYJbHBIN JIUCT;

— BBEJIEHHE JIOJDKHO BKJIIOYAaTh HAMMEHOBAHHE OpraHU3allUd, TAE CTYICHT
MIPOXOJIVIT TIPAKTHUKY, TIOApa3iejcHUE, BEITIOIHAEMas padoTa, PyKOBOIUTEIb IPAKTHUKH OT
opranuzanuu. Bo BBeJeHUM OCYIIECTBISETCS aHamu3 (AKTUUYECKUX MaTepHaioB,
MOJIyYEHHBIX B MPOIECCe MPOXOXKIACHUS MPAKTHKH, (HOPMYIUPYIOTCS IEeNb W 3aJlaud,
KOTOPBIC MPAKTUKAHT CTABUT U PEIIACT B XOJI€ BHITIOJTHEHUS MPAKTHKH;

— OCHOBHas YacTh OTYETa IO MPAKTHKE MOXET BKIIOYaTh OT JABYX H Ooee
pazznenoB. M3noxeHrne marepuana A0KHO ObITh MOCIEN0BaTeIbHBIM. B miepBom paszerne
U3JIATalOTCSl OCHOBHBIE METOABl M TMPHUEMBI, HCIOJIb3yeMbIE CTYACHTAMH B IIEJISIX
NpOBEICHUST OOCIIEOBAaHUSI OPTraHU3allMi B IE€JIOM H OTICNBHBIX NOApA3ICIeHUN u
CIyk0, B TOM 4YHCJIE€ aHAJIU3 COOTBETCTBUS BBIMOJHSIEMBIM CIIY)KEOHBIM (yCTaBHBIM)
byHKIUIM W 3amadaM. s aToro HeoOXommMmo BBIOpaTh, pa3paboTarh W 0OOCHOBATh
METOJIbI PEIICHHUS TIOCTABJICHHBIX KOHKPETHBIX 3a1a4. Bo BTOpoM paszene aHaau3upyercs
Bce coOpaHHBIE B XOJle 00cienoBaHUs Marepuanbl (TaOnuIbl, CXEMbl, TIpaduKu,
JMarpaMMbl U BOITPOCHHUKHU BBIHOCSITCS B TIPUJIOKEHUE);

— 3aKIIIOYCHHE JIOJDKHO COoAepXaTh WHGOpMAIHMIO 00 WTOrax MPAaKTHKH, 371ECh
TaKKe TIEPEUUCIISIOTCS BBITIOJTHCHHBIC Pa3/Ieiibl 3a/IaHUS HA TIPAKTHKY,

— MPUIOKEHHUS] MOTYT COAEPXKaTh JIOKYMEHTHI, KOTOPbIE COCTABWJI CTYIACHT HIIU
HaJ KOTOPBIMH OH paboTan (ecid pa3MelIeHHe JTHX JOKYMEHTOB HE COCTaBIsiEeT
KOMMEpPYECKYI0 WM TOCYIapCTBEHHYIO TaifHy). B maHHOM paszmene HEOOXOIUMO
Mo/I00paThk MPUMEPHI JTOKYMEHTOB, KOTOpbIe ObUIM (MOTIU OBl OBITH) WCIIOJIB30BAaHBI B
KadecTBe 00pasnoB B pabore. K oTduery HEOOXOAMMO MPUIOKHUTH YIpPAaBIEHYECKUE U
TUTAHOBBIE JIOKYMEHTBI, (hOPMBI M OJIAHKH, HCTIOIb3yeMble Ha KOHKPETHOM MPEANPHUSTAN
WA OPTaHU3AIINY.

[IpaBuna ohopmieHus:

— Ortuer momxeH ObITH akKypaTHO odopmiieH u ckpemieH. Odopmisercs Ha
muctax ¢opmara A4. CopepkaHue H3IAraercsi TPaMOTHO, YETKO U JIOTMYECKHU
MOCJIEIOBATEIBHO.

— PaGora BbIMONHAETCS MAIIMHOMMCHBIM CTIOCOOOM € COOMIOICHUEM TI0JIEH: JIeBOE
— 25 MM, npaBoe — 10 MM, BepxHee — 20 mm, HwkHee — 20 mm. Hpudrt — Times New
Roman, kerb — 14, MexcTpouHbIil nHTEpBaI — 1,5.

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

— CTpaHUIIbI HYMEPYIOTCS, HAYMHAS C TUTYJIBHOTO JUCTa (HOMEpP CTPAHUIBI HA
HEM He MPOCTAaBIACTCS ), apaOCKUMU IudpaMu CHU3Y T10 LIEHTPY.

— Kaxngprii pazmen oTueTa HAYMHAETCS C HOBOM CTpaHMIIBIL. 3arojIOBKU
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CTPYKTYPHBIX AJIEMEHTOB MEYaTaroT MPOMUCHBIMA OyKBaMHM W PACIONAraloT MO HEHTPY
cTpaHullbl. TOUKM B KOHIIE 3arojOBKOB HE CTaBSITCSA, 3arOJIOBKM HE MOIYEPKHUBAOTC.
[lepeHOCHI CIOB BO BCEX 3arojloBKax He JOIMYyCKarTcs. PaccTosHue Mexay Ha3BaHUEM
pazzena v moCJIeayOIINM TEeKCTOM JIOJKHO OBITh paBHO 1 MHTEpBaIy.

— Hudposoit marepuan opopmisiercst B Buae tabnuibl. Kaxknas Tabmauma qomkHa
UMETh CBOM MOPSIKOBBI HOMEp M Ha3zBaHue. Ha3zBaHue Tabmuubl pacrojaraercst o
HEeHTpy. B TexcTe 00s3arenbHO JOMHKHA OBITH CliejaHa CChUIKA Ha Hee, KOTOpas MOXKET
ObITh O(QOpMIIEHA CIEAYIOMUM O00pa3oM: «... pPE3yAbTaThl JAHHOTO UCCIEIOBaHUS
npuBeNeHbl B Tald. 2» WM «... pe3yiabTarhl JAaHHOTO HccienoBaHus (cMm. Tabn. 2)
nokasayu, 4to...». Hapsny ¢ marepuanoM, opopmMIeHHBIM B BUIE TaONIHUIL, 4711 OOTbIIEH
HAIVISITHOCTH, JAHHbIE MOXKHO TPEJCTaBIATh B BHUAE PUCYHKOB. Hymepauus pucyHKoB
(Tarxke Kak M TaONuWIl) OMYyCKaeTCs CKBO3HAsl MO BCEMY OTYETY, TaK W OTAEIBHO IO
pasznenam. Hampumep, puc. 1.4. (mepBoiif pasnen, yeTBepThiii pucyHOK). Ho mpu sTtom
HEO0OXOJUMO MOMHHUTb, YTO B OTYETE€ JODKEH OBITh HCIIOJIb30BAaH OJWH MPUHLUII
HyMepaluu Talnuil U pucyHkoB. Ha3BaHue pucCyHKa B OTJIMYME OT 3aroJioBKa TaOIHIIbI
pacroiararoT 1oji pUCyYHKOM I10 LEHTPY.

— CcbUIKM Ha JUTEpaTypy cleayeT oQopMIsiTh B KBaJApPaTHBIX CKOOKax, C
yKa3aHUEM HOMEpa HCTOYHMKA B CIHCKE HUCIIOJIb30BAHHBIX HMCTOYHUKOB M CTPAHMIIBL,
Hanpumep, [4].

Ilian oTyera mo mpakTHke B 1 cemectpe.

B oruere yka3pIBatoTCs U pacIUCHIBAIOTCS CIEAYIOIINE Pa3/ICIIbl.

— Pazmen 1. OTyeT O BBINOJIHEHWH WHAMBUAYAJIBHOTO IIJIAaHA HAYYHO-
HCCIIe0BaTeNbCKOM paboThl 3a 1 ceMecTp (yKa3bIBalOTCS JAThl BBHITTOTHEHUS Pa3IUYHBIX
sranoB HUP u natel uicnosiHeHus).

Ne Buner pa6or mo HUP B cemecTpe Cpok OtMmeTka o
n/m BBITIOJTHCHHS BBITIOJTHCHU T
(mecsi)
1 N3yuenue HaydyHOU JINTEPATYPHI
2 CornacoBaHue TeMbl U HAYYHOTO
PYKOBOJUTEIIS
3 CocraBrneHue miaHa U yTBep>KJIeHUE

sagagusa HUP

4 Bo16op uncrpymenrapus HUP,
00OCHOBaHHUE AKTYaJbHOCTH,
(bopMyIHpOBKa IENH U 3a71a9
WCCIICZIOBAHUS, XapaKTEPUCTUKA
M3YYEHHOCTHU TEMBbI

5 [TonroToBka npeaBapUTEILHOM
oubmuorpadun MarucTepcKon
nuccepraruu (20 mo3uruii)

6 Penien3upoBanue HayuHbIX TpynoB (1
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CTaThs)
7 Iloaroroskxa otueta mo HUP 3a 1-i1
CEMECTP

— Paznen 2. [IpenBaputenbHOe BBEEHUE MaruCTEPCKON nuccepTaliii (TOTOBUTCS
0030p IUTEPATypHI MO 33IaHHON TEME).

— Paznen 3. bubnuorpaduyeckuii ciucok (COCTaBIISIETCS! CIIUCOK MCIIOIb30BaHHON
muteparypsl cormacHo ['OCT).

— Paznen 4. Peuensus Ha cTarbio (BBINOIHSETCS BHIOOP OMYOJIMKOBAHHOW CTaThU
ONMU3KUI 10 TeMaTUKE K BRIOPAHHOM TeMe, U TMUIIETCS PEIEH3HS TI0 HEeil).

Il;1aH oTyeTa MO MPaKTHKE B 2 ceMecTpe.

B otuere yka3pIBatoTCs U PaCIUCHIBAIOTCS CICAYIOMINE PA3IAEIBI.

— Pazmen 1. OTyeT O BBINOJIHEHWH WHAWBUAYAJIBHOTO IIJIAHA HAYYHO-
HCCIIe0BaTeIbCKOM paboThI 3a 2 ceMecTp (YKa3bIBalOTCS JAThl BBHITTOTHEHUS Pa3IUIHBIX
sranioB HUP u natel ucnoiHeHus).

Ne Bunet pa6or no HUP B cemecTpe Cpok OtmMmeTka o
n/n BBITIOJTHEHUS BBITIOJTHEHU U
(Mecsi)
1 N3yuenune Merognyeckon
JTUTEPATYphl
2 3HAKOMCTBO C METOJJaMHU
HCCIeI0BaHus
3 AHanu3 TuTeparypsl ¢ ONMCaHUEM
METOJIOB
4 [IpnoOpeTeHne nepBUYHBIX HABBIKOB
OBJIAJICHUS] METOAAMM MCCIIEAOBAHHUS
5 CocraBnenue 6ubnuorpaduyeckoro
CIMCKA, OXBAThIBAIOLIETO CTAThU C
OMMCAHUEM METOJIOB MCCIIEIOBAHMS
6 [ToaroroBka orueta no HUP 3a 2-i
ceMecTp

— Pazgen 2. Ananu3 nureparypbl C ONHCAHMEM METONOB (TOTOBUTCA 0030p
JUTEpaTypsl IO METOJaM HCCIIEAOBAaHUS, KOTOPbIe HEOOXOIUMBI JUISl BBITOJHEHHS
WH/IMBUTyaTbHON TEeMbl HAyYHO-UCCIIEA0BATEILCKON paOOThI).

— Paznen 3. bubnuorpaduyeckuii Ciucok (COCTaBISIETCS CIUCOK UCTOIH30BAHHON
muteparypsl conntacHo 'OCT).

Il1an THeBHMKA-0TYETA MO MPaKTHKe B 3 cemecTpe.

B nHeBHUKe U 0TUETE YKa3bIBAIOTCS M PACIIUCHIBAIOTCS CIAEAYIOIINE pa3/ieibl.

— Paznen 1. Otuer 0 BBINOJHEHUM Pa3/IE€NIOB WHIMBHAYaJIbHOTO IUIaHA HAy4YHO-
HCCIIEI0BaTENbCKOM paboThI 32 3 ceMecTp (YKa3bIBarOTCS JaThl BHITTOJHEHUS Pa3TUYHBIX
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stanoB HUP u natel ncnosHeHusn).

Ne Bunel pa6or no HUP B cemecTpe Cpox OtmeTKa 0
n/m BBITTOJTHEHUS BBITIOJTHEHU T
(Mecs)
1 Kputnueckuii ananu3 npooaeMsl

MAarucTEPCKON AUCCEPTALMU HA
OCHOBE JINTEPATYPHBIX JAaHHBIX

2 Onucanue METOIOB CTaTUCTHYCCKOM
00paboTKM
3 [TonroToBKa TE3UCOB MIIA CTaThH I10

T000MY aCTIEKTY TEMBI
MarucTepCKO JUCCepTaIuu

4 YyacTue B HaydHOM MEPOTPUSITHH B
Ka4eCTBE CIyIIATeIs U/ WK
TOKJIagunKa

5 [Toaroroska oruera mo HUP 3a 3-i
ceMecTp

— Pazgen 2. Otuer o pe3ynbrarax Hay4YHO-HCCIIEIOBATEIbCKOM pabOTHI 3a
ceMecTp (TOTOBUTCS JIUTEPATYPHBIM 0030p MO MpoOiieMe MaruCTEpPCKOW AMCCEPTALNY;
OMHCHIBAIOTCS METO/ABl CTAaTUCTHUYECKONW OOpabOTKH, KOTOphIE NPUMEHSIIUCh B XOJE
aHaJIM3a MOJYyYEHHBIX JaHHBIX; IPUKIIAbIBACTCS TE3UCHI/CTAThS HA TEMY PaOOThI).

— Pazgen 3. OnyOnukoBaHHBIE W anpoOHWPOBAHHBIE MaTepHallbl IO TEMe
MarucTepckor auccepTanuu (MPUKIAABIBACTCS TEKCT Te3Uca/CTaTbu MO TeMe ONM3KoM K
MarucTepckon JuccepTalyy, CcepTuUKaT ydacTus B KauecTBE CIyIIaTeNs WU
JOKJIaTYMKa Ha HAyYHBIX MEPOIPUATHUSAX ).

KoHnTposbHBIE BOIIPOCHI K 3a4eTy 110 NPAKTHKE BO 2 cemecTpe.

1. IlpaBmia TeXHMKH O€30MACHOCTH WU TNPOTHUBOAUIEMHYECKOTO PEXHMa IMPU
pabote ¢ mukpoopranuzmamu II-IV rpynn naroreHHoCTH.

2. Pexum  paboThl  KIMHUYECKOW, OaKTEPUOJOTHMYECKOM, XUMHUUYECKOU
naboparopuu.

3. KonTposb coOnofaeHus mpoTHBOIMUAEMUYECKOTO PEXKIMA.

4. TIpoTUBOAMHUAEMUYECKHI PEXUM U XOA J1abOpaTOPHBIX HCCIEIOBAHUM MpH
pabote ¢ BO30yauTeIIMU 0CO00 OMACHBIX HH(EKITUH.

5. HopmaruBHO-TEXHWYECKass JOKyMEHTAIUs, perIaMeHTHpyomas padory
KJIMHUKO-JIUarHOCTUYECKUX J1abOopaTopuil.

6. [IpaBuna noBeAeHMs COTPYIHUKOB JIa0OpAaTOPUU B aBApUMHON CUTYaIUH.

7. TpeOoBaHus, NpeabsABIsEMble K MaTepualy JUisi OaKkTepUOJOTHYECKOTO U
XUMHUYECKOTIO UCCIIEIOBAHUS, CPOKHU B3SITHS U IOCTABKH B JIAOOPATOPHIO.

8. Opranuzanus B3ATUS W JOCTaBKM Marepuaia B Jlaboparopuio, TpeOOBaHMS K
O0(OPMIICHHIO COMTPOBOAUTENILHOMN TOKYMEHTAIUH.

9. VYcnoBus u cHnocoObl TPaHCHOPTHPOBKM M XpaHEHUS Marepuana s
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UCCIIEIOBaHUS.
10. IIpaBuiia HOATOTOBKM 0030pa JIUTEPATyphI MO IUNIAHUPYEMOI TeMaTHKe PaOOoThI.
11. TpeboBanusa k oopmiieHHIO OUOIMOrpauUEeCKOro CIHUCKa, OXBAaThIBAIOIIETO
crarbu 1o reme HUP.
12. TeopeTnyeckue OCHOBBI IPOBEACHUS IKCIIEPUMEHTOB M HAOIIOIEHUI.
13. MeTtoab! peuieHus 3anay, pa3pabOTaHHBIX K HACTOSILEMY BPEMEHU B paMKax
BbIOpAHHOU HAyYHOU TEMAaTUKH.
14. TpebGoBanus k opopMIICHHIO pElIEH3WU Ha cTaThio o Teme HUP.

KonTpoJsibHbIe Bonpochl K 3a4eTy 0 MpaKkTHKe B 3 cemMecTpe.

1. TexHONOTHS MTOTyYE€HUS CHIBOPOTKU KPOBH 00CIIETyeMOTO JIUIIA.

2. DTanbl NOCTaHOBKH ceposiornueckux peakuuii: PU® u NODA.

3. DKcnpecc-MeTo bl ONPEIEeHHs TPYIIIBI KPOBU U pe3yc-(pakTopa dyeaoBekKa.

4. DTanbl TOCTAaHOBKHU PEAKINS UMMYHOMITYOPECLIEHIINH.

5. Dranbl NOCTaHOBKH UMMYHO(GEPMEHTHOTO aHAIIN3a.

6. DTarnbl NMOCTAHOBKU PEAKIUsl CBS3bIBAHUS KOMIUIEMEHTA, PEaKIus HEHpsIMOM
reMarrIroTHHALIH.

7. JIumpOUMTOTOKCUYECKHUIM TECT: MPUHIUI METO/Ia, 00JIaCTh IPUMEHEHUSI.

8. Oranbl nocranoBku ceponiornueckux peakuuii: PCK, PH u PHT'A.

9. MeTonbl CTaTUCTUYECKON 00pabOTKH pe3ynbTaTOB UCCIEIOBAHUS.

10. HUcropuro otkpeitust [ILP. Ilpuanun IILP, mpemmymecTtBa M HeIOCTaTKU
NOJXO0/1A.

11. Dramnel noaMMepa3HOU LIEMTHOW pEeaKILUU.

12. Ananu3 pacnpenesieHuss 4YacTOT BCTPEYAEMOCTH aJljielied W TEHOTHUIIOB
untepneiikuaa TNF B pa3nuuHbIX BBIOOpKAaX € MPUMEHEHHUEM HeEMapamMeTpUyYeCKuX
kputepueB (kputepuil Ilupcona, Weiitca, kpurepuil duinepa, pacdyer OTHOLICHUS
IIIAHCOB).

13. Ocobennoctn mMetoaa amnenb-crienupuueckoit I[P ¢ nerexuumelt mpoayKkToB
METOJIOM 3JIeKTpodopesa.

14. Ocobennoctu crtpoenus Tomn-nogo6Heix peuentopoB (TLR) 2,4,9; ux
OMOJIOrMYecKoe 3HaYEeHHE.

15. T'enernueckuii nonumopdusm Torur-momnoOHBIX perentopos 2,4,9.

16. HmmyHomaroreHe3 cuHApoma pazapaxeHHoro kumieuynuka (CPK) wu
Hecrieuupuueckoro  s3BeHHoro  koiuta  (HAK).  Boeigenuts  oOume  3BeHbs
MMMYHOIIaTOreHe3a JaHHBIX MaTOJOTUH.

17. Pons Tonn-nogo6ubIx penentopos 2,4,9 B ummynonarorenese HAK n CPK.

18. Accommarus reHetuyeckoro nomumopdusma TLR 2,4,9 ¢ HAK u CPK.

19. AHanu3 CTaTUCTUYECKHX METOJO0B, MCIOJIb3YEMbIX JIJISi OLICHKH MEXTE€HHBIX
B3auMmozelicTeuii renos 1LR2, 4, 9.

20. ba3zoBble NMPUHIMIIBI HAyYHBIX HCCIIEIOBAaHUN B 00IaCTH MHUKPOOMOJIOTHH,
UMMYHOJIOTUH, SMOPHOJIOTUH, U IPYTUX o0nacTeil OMoIoruu.

21. TeopeTnyeckre OCHOBBI MPOBEICHUS IKCIIEPUMEHTOB U HAOIIONCHU.
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22. Metojbl penieHus 3aaa4, pa3pa00TaHHBIMM K HACTOSIIEMY BPEMEHH B paMKax
BBIOPAHHOW HAyYHON TEMAaTHKH.

23. Cratuctrueckue MeTobl 00paboTKH MH(GOpMaLUK 10 BHIOPAHHON TEMAaTHKe.

24. TpeboBaHus 10 OPOPMIICHUIO HAYYHO-UCCIIE0BATENBCKON PabOTHI.

Ilnan 0TBETOB K KOHTPOJBLHBIM BONPOCAM K 3a4eTy MO NPAKTHKe BO 2
cemecTtpe.

1. IlpaBuna TexHUKH OE30MACHOCTH M MPOTHUBOIMMUIEMUYECKOTO PEKHUMA TMPHU
pabote ¢ Mukpoopranuzmamu III-1V rpyrin nmatoreHHOCTH.

OcunoBaele  monoxenuss CIT  1.3.2322-08  «be3omacHocTh  paboTHI ¢
Mukpoopranuzmamu [II-IV rpynn matoreHHOCTH (OMAacHOCTH) W BO3OYAUTEIAMU
napasuTapHbix Oosie3Hei». PabGouass omexaa W CpencTBa WHAMBUAYAJTbHOM 3aIUTHI
cOTpynHUKOB Jsaboparopuu. IlepeyeHr u mnpaBuna pabOTbl B «YHCTOI» 30HE
nabopatopuu. [lepedens u npaBuia pabOThl B «3apa3HOil» 30HE 1a00PaTOPUH.

2. Pexmm  paboThl  KIMHUYECKOW, OaKTEPUOJOTHYECCKOM, XUMHYECKOH
naboparopuun. TpebOoBaHHs K MOMEIICHUIO, TJ€ pacroyiaraeTcsl 1abopaTopusi COMIaCHO
CIT 1.3.2322-08. TpeOoBaHus C TIOCTOSHHBIM COTPYOHHKaM J1a0OpaToOpuu:
npoUIaKTUYECKUEe OCMOTPBI, UHCTPYKTaXHU. TpeOoBaHUS K JOMYCKy B JIabopaTOpuu
MOCTOPOHHUX JIMII: COMPOBOXKACHUE, (PUKCAIUS B CICLUATBLHOM JKypHAJle, HHCTPYKTAX.
TpeboBaHHs K «YUCTOW» WU «3apa3HOW» 30HE JIabOpaTOpUH, K CaHUTAPHBIM
MIPOITYCKHUKAM.

3. KonTposb coOmnofaeHust MpoTUBOIMUAEMUYECKOTO PEKUMA.

OYHKIMK PYKOBOJIUTENS] OPraHU3alllK, PYKOBOJUTEIS MOJpa3esieHns, KOMUCCUU
1o 6no0e30MacHOCTH.

4. TIpoTUBOAMHUAEMUYECKHI PEXUM U XOJA J1abOpaTOPHBIX HCCICIOBAHUMA MPH
pabote ¢ BO3OyTUTEIISIMUA 0CO00 OTIAaCHBIX MH(EKITHH.

TpeboBanus Kk MOMEIIEHUIO, TNe pacmojaraercsa jabopatopus cortacHo CII
1.3.3118-13. TpebGoBanus c MOCTOSIHHBIM COTPYIHUKAM nabopaTopuu:
npo(UIaKTUYECKUEe OCMOTPBI, UHCTPYKTaXH. TpeOoBaHUS K JNOMYCKy B JIabopaTOpuu
MOCTOPOHHHUX JIMII: CONPOBOXKACHUE, (PUKCAIUS B CIIEHUAIBLHOM KypHaJle, HHCTPYKTAX.
TpeboBaHUS K «YUCTOW» U «3apa3HOW» 30HE JIabOpaTOpUH, K CaHUTAPHBIM
MPOIYCKHUKaM

5. HopmaruBHO-TeXHWYECKass JOKyMEHTAllUs, perlaMeHTHpyromas paboTy
KJIMHUKO-TUarHOCTUYECKUX J1a00paTOpUil.

®3 PO Ne 128 or 08.08.200lr «O nuUEH3UPOBAHHMU OTACIBHBIX BHJIOB
nesitenbHOCTHY». [locTanoBinenne Ne31 ot 22.01.07r «O0 yTBEpKICHUU TOJOXKECHHS O
JUIEH3UPOBAHUM  JESATENbHOCTH, CBA3aHHOM C  HCIOJBb30BAaHUEM  BO30yAUTENEH
uHpexnmonubix 3adoneBanmity. CII 1.3, 1318-03 «Ilopsmoxk Beimaum CDO3 o
BO3MOKHOCTH TPOBEACHHUA paboOT ¢ BO3OYIUTENsIMH HMH(DEKIIMOHHBIX 3a00JeBaHHMA
yenoBeka [-IV  rpynnm  matoreHHOCTH — (OMACHOCTH),  TE€HHO-  UHXEHEPHO-
MOIU(PUITUPOBAHHBIMU MU, SaMU OWOJIOTHYECKOTO MPOUCXOKACHUS U TEIbMUHTAMK.
CIT 1.3.2322-08 «bezonacHocth pabotbl ¢ Mukpoopranuzmamu III-IV  rpynn
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MaTOTEHHOCTH M BO30YIHUTENIsIMH TapasutapHbix Oose3nei». CII 1.2. 036-95 «Ilopsmok
ydera, XpaHEHHs, IepeAadyd M TPAHCIOPTHUPOBKH MHMKpoopranusmMoB [-IV rpymm
naroreHHocT». MY 1.3.2569-09 "Opranunzanus paboTsl 1a00paTopuii, NCHOIb3YIOIINX
METO/1bl aMIUTM(UKAIMU HYKJIEMHOBBIX KUCJIOT IpU paboTe ¢ MaTepraioM, COAepKaIluM
Mukpoopranu3msl -1V rpynmn natorennoctu”. MY 1.3. 1888-04

Opranmzanust paGoTsl mnpu  ucciaenoBanusax weronom [P marepuana,
MH(QULIMPOBAHHOTO  MATOT€HHBIMM  OuonormueckumMu  areHtamu  [II-IV  rpymnn
IIaTOr€HHOCTH.

6. IlpaBuia nmoBeneHus: COTPYIHUKOB JIaOOpaTOpuu B aBapuUItHON CUTYalHH.

[Ipumeps! nHpuIUpOBaHUs. JIOKYMEHTHI, PETIAMEHTUPYIOIINE MEPOIIPUATUS TIPU
aBapUHBIX CUTyallMsIX. 3aac CpeACTB Ha cilydail aBapuiiHOW cuTyannu. OTBETCTBEHHbIE
auna. TpeHUpOBOYHBIE MEpPONPUATHS W HUHCTpyKTaxu. JlukBupanums aBapuil ¢
pa30pbI3ruBaHueM; Oe3 pa3OpbI3TMBaHUs; IMPU aBapHUSAX, CBSI3aHHBIX C HapyIIEHUEM
LEJOCTHOCTH KOXKHBIX MMOKPOBOB; MPU aBAPUU, CBA3AHHOW C HAPYIIEHUEM LEJIOCTHOCTU
U30JIUPYIOIIEro KOCTIOMA WJIM MMHEBMOKOCTIOMa. OO01ie Mepbl IPpU JIMKBUIALUU aBapHA.
JlukBumanus aBapuil Ha 000PYIOBaHUU U HHKEHEPHBIX CUCTEMaX JIabopaTopuH.

7. TpeboBaHUs, HpenbsABIsSEMble K MaTepHaly il OaKTepHUOJOTHYECKOTO U
XUMUYECKOTO MCCIIeI0BaHMsI, CPOKU B3STHS U IOCTaBKU B J1aOOPaTOPHIO.

Jlokyc otOopa OHONIOrMYECKOro MarepHuaja JOJKEH COOTBETCTBOBAaTb JIOKYCY
nopaxeHus. buonornueckuit Marepuan J0JKeH OBITh OTOOpaH B CTEPUIIBHYIO
1a00paTOPHYIO MOCYY aKKypaTHO.

He nomyckaercss KoHTamMHHaLMs OHOJOTMYECKHM MAaTe€pHaJoM Hapy>KHBIX
MOBEPXHOCTEH 1abopaTopHOM MOCYAbl, MPOOOK, KpbllleK. buonmornyeckuid Martepuan
JOJKeH OBITh JOCTaBlieH B JIaOOpaTopHuio B TEYEHHE ABYX 4YacOB C MOMEHTa 3abopa
Marepuaia. Bpems AocTaBkM Marepuaa MOKHO YBEJIMYUTH IIYTEM HCIOJIb30BaHUS
KOHCEPBUPYIOMIUX (TPAHCIIOPTHBIX) CPE/I.

8. Opranuzanus B3ATUS W JOCTaBKM Marepuaia B Jlaboparopuio, TpeOOBaHUS K
O0(OPMIIEHHIO CONTPOBOAUTENLHOMN TOKYMEHTAIUH.

JlocTaBisieMble €MKOCTH C JKUIKMMH MaTepualaMy JIOJKHBI OBITh 3aKpBITHI
npoOKaMu, MCKIIOYAIOIIMMU BBUIMBAHHE COJEPKMMOTO BO BpeMsl TPAHCHOPTHUPOBAHUS.
Jlno KoHTelHepoB, coaepxammux eMmkocTd ¢ I[IBA, J0mkHO OBITH MOKPBITO
azicopOMpyOIUM MarepuagoM (MapreBasi cajderka, TKaHb, BaTa U Ip.), KOHTEHHEPHI,
OOKCHl WJM CYMKHU-XOJIOAWJIBHUKHA JIOJDKHBI OBITH NPOMApKHUpPOBaHBl U  HMMETh
MEXIyHapoAHbIM 3HaK 'buonormdeckas omacHocTs". He pomyckaeTcss nocraBka
Marepuaia B XO3SMCTBEHHBIX CYMKax, 4eMmojaHaX, MOpTdensx M APYrux mpeaMerax
JMYHOTO MOJIb30BaHUS.

9. VcnoBus u cmnocoObl TpPaHCHOPTHUPOBKM M XpaHEHUs Marepuana s
uccienoBaHus. TemmepaTypHBI peXUM XpaHEHUs Marepuana [Jisl HCCIEI0BaHUS.
TpeboBanust k pH cpenst mpu xpanennu. OCOOEHHOCTHM BPEMEHU TPAHCIOPTHPOBKU
Marepuaja B 3aBHCHMOCTH OT CBOMCTB MpPEINOIaraeMoro BO30yAHMTENs] U CTEIEHU
o0ceMeHeHUs COOpaHHOro Mmarepuaia. XapakTepUCTHKAa TPAHCIOPTHBIX Cpel A
pa3IUYHbBIX BO3OyAUTENEH.
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10. IIpaBuiia mOArOTOBKHM 0030pa JUTEPATypPhI MO MIIAHUPYEMOU TeMaTUke padOoTHI.

[Torck UCTOUYHMKOB; 03HAKOMHUTENLHOE YTEHHE; YIIIyOIeHHOE, U3yJalolee YTeHUE
C BbIIMCKAaMU B (oOpME KOHCIEKTOB, AaHHOTAlMi, TE3UCOB, pPePEepUpPOBAHUS;
UCIIONIb30BaHWE KCTOYHHMKOB B IMIPOILIECCE HCCIEAOBAaHUSA sl OObSCHEHHS U
UHTEPIIPETAUU COOCTBEHHBIX PE3yIbTaTOB U HAOIIOACHHM; CCHUIKM Ha JUTEpaTypy B
YEpHOBUKE; HamucaHue O030pHOM 4YacTh padoThl; opraHuzanus Oudmmorpauyeckoro
onucaHus K paboTe U €ro OKOHYATEIbHOE PETAKTUPOBAHHUE.

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

OO0mue TmONOXKEeHHs; TpPYyNINUPOBKA Marepuala B CHUCKE JIUTEPaTyphl,
oubamorpaduueckoe OnucaHue AOKYMEHTOB; O(POpMJICHHE CCHUIOK B TEKCTE PaOOTEHI.
CCBUIKHM COCTaBIISIOT KaK Ha JIEKTPOHHBIE PECYPCHI B IEJIOM, TaK U HAa COCTaBHBIC YaCTH.
Ccpinku coctapistoT no npaBuiiaM ['OCTa ¢ yueTom 0cOOEHHOCTEH: yKa3bIBalOT 00IIIee
o003HaueHHWE Marepuasna; XapaKTepPUCTHUKA CHCTEMHBIX TpeOOBaHUM, CBeIEHUS 00
OTpaHMYEHUU JOCTyMa, Jary OOHOBJEHHS JIOKyMEHTa, OHIEKTPOHHBIA ajapec, HaTy
oOpalieHus K TOKyMEHTY.

12. TeopeTnyeckrue OCHOBBI IPOBEIEHUS HIKCIIEPUMEHTOB U HAOIIOICHUM.

MeTtoa CBsi3aH C MPEIBAPUTEIBHBIMU 3HAHUSIMHU, METOJOJIOTUS NIEJIUTCS Ha JIBE
YaCcTU: BO-TIEPBBIX, ITO — Y4YeHHE 00 UCXOTHBIX OCHOBaX (IIPHUHIIMIIAX) IMO3HAHUS U, BO-
BTOPBIX, 3TO — Yy4Y€HHE O crocobax M MpUeMax HCCIeAOBaHHUSA, ONMUPAIOIIUXCA Ha 3TU
OCHOBBI. B yueHnn 00 MCXOIHBIX OCHOBAX MO3HAHUS aHAIU3UPYIOTCS U OLIEHUBAIOTCS TE
¢mnocodckre mpeAcTaBICHUS W B3MNIAAbI, HAa KOTOpPbIE HCCIEA0BATEIb OMHUPACTCS B
npouecce Mo3HaHus.

13. MeTtoab! pemieHus 3aay, pa3paOOTaHHBIX K HACTOSILIEMY BPEMEHHU B paMKax
BBIOpAHHOW HAyYHOW TEMaTHKH.

14. TpeboBanus kK opopMIICHUIO pELIeH3WN Ha cTaThio o Teme HIUP.

Peuen3ust Ha HaydHylO CTarbl0 — OOBEKTHBHBIA aHaiu3 padboOThl, KOTOPBII
NOATBEPKIAET MPOPECCUOHANBHYIO KOMIETEHIUIO aBTOPa CTaTbl U PEKOMEHIYeT (WU
HE PEKOMEHJyeT) ee K MyOnukanuu. BHyTpeHHsst u BHemHss peueHsus. CTpykrypa,
npobseMaTiKa, akTyaJlbHOCTh, HAyYHOCTh, HOBU3HA, 3aBEPIIEHHOCTb, 0OOCHOBAHHOCTb,
CTPYKTYpPUPOBAHHOCTb,  YE€TKOCTh  (OPMYIUPOBOK, MOHSITHOCTb, KOMIIAKTHOCTb.
TpeboBaHUs K pEIEH3UH.

15. Onpenenenne METOAOB MOAOOpa MUTATEIBHBIX CPEJ Ul MHUKPOOPTaHU3MOB,
PACTUTENbHBIX U KUBOTHBIX KIJIETOK.

MeTtoabl moceBa MaTepualia ONPEAENsOTCS B COOTBETCTBUU C METOAMYECKUMU
ykazanusiMu. [lombop muTaTenpHBIX Cpel  OCYIIECTBISETCS B COOTBETCTBUH C
(GU3HONOTrMYeCKUMU MOTPEOHOCTAMU TOTEHUUATBLHOTO BO30YIUTENS] HH(PEKIUOHHOTO
3a0oneBanus. [lpu monbope MUTATENbHBIX CPENl YUMTHIBAETCS THIl MUTAHUS, JIbIXaHUS
OakTepuii, crmoco0 MOJNyuYeHUS] SHEPTHH, BO3MOKHOCTh WJIM OTCYTCTBHE BO3MOXXHOCTHU
CHUHTE3MPOBATh BCE HEOOXOIMMBIE BEIIECTBA CAMOCTOSITEIHHO.

16. TlonsiTe «u4ucTas KyJIbTypa» MHKPOOPraHU3MOB, CIOCOOBI MOJyYEHUs
«YUCTOU KYJIBTYPbI» MUKPOOPTaHU3MOB.
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Yucras KyapTypa — 3TO COBOKYINHOCTb OaKTE€pHil OIHOTO BHJIA, BBIPALICHHBIC Ha
nuTarenbHoil cpepe. CrnocoObl MOMY4EHHsT YHCTOM KYIBTYPbl IPEICTABISIOT COOOU
MEPECeB Ha CKOIICHHBINM CTOJOMK IJIOTHOW MUTATEIbHOM Cpelbl WM cekTop. Bridop
IIUTATEIbHOU Cpensl onpezensercs (U3nOIOTHUECKUMU OCOOEHHOCTSIMU
MHUKpoopranu3moB. llpu noabope nuTaTrenbHBIX Cpell YYUTHIBAETCS TUIl HUTAHUS,
IbpIXaHusl OakTepuil, crnocod MOJNyYEeHUs HHEPrUM, BO3MOXKHOCTh WJIH OTCYTCTBHE
BO3MOKHOCTH CUHTE3UPOBATH BCE HEOOXOIMMBIE BEILIECTBA CAMOCTOATENBHO.

17. Dramsl BbIACTCHUS] MUKPOOPTaHU3MOB U3 OOBEKTOB BHELTHEW CPE/IBI.

HopmartuBHas nokymeHTanus. MeTonsl B3STHS Marepuaja B 3aBUCUMOCTH OT
L[EJIEN UCCIIETOBAHMS.

[IpenBapurenbHas MOArOTOBKa Marepuaia K moceBy. [lonbop muraTenbHBIX Cpe.
Mertoasl moceBa Marepuasia. YCIOBHUS KyJIbTHMBUPOBaHUSA. Y4YeT pe3yiapTara U €ro
UHTEpIIpETALHS.

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

XapakTepUCTUKAa TECTOB JJII OLEHKM OKCHJa3bl, KaTajasbl; NIMKOJIUTHYECKHUX,
HPOTEOJINTUUECKHX, JTUIOIUTUYECKUX (PEPMEHTOB OAKTEPHil; aCCUMIIALUU OTIEIbHBIX
COEIMHEHUM; aHTUTEHHON CTPYKTYPBI.

19. Metonsl  KyAbTUBHPOBAaHUS  MHKPOOPIaHH3MOB B  OHMOTEXHOJIOTMH:
IIEPUOANYECKU, HEIIPEPBIBHBIN, MHOTOLIMKJINYECKUH, OTBEMHO-IOJIMBHOM,
MOJTYHETIPEPBIBHBIN C MOAMUTKOMN cyOcTpara.

B nepuonnueckux mporeccax 3arpy3ka Chlpbsi U IOCEBHOIO Marepralia B anmapar
IIPOU3BOAUTCS €JUHOBPEMEHHO, 3aT€M B allllapare B T€UEHHME ONPEIECIIEHHOTO BPEMEHU
UAeT TIpolecc, a IOCle ero 3aBepUIeHHs IMOJy4YeHHas (epMEeHTAIlMOHHAs >KHJIKOCTh
BbITpyXkaeTcss M3 anmapara. Koppekuumu  ycioBuii  OMOCHHTE3a BO  BpeMms
(epMEHTAIMOHHOTO IIMKJIAa BBIIOJHUTH HEBO3MOXHO. BbIXox 1eneBoro mpoaykra
HU3KMI. B HempepbIBHBIX Impoleccax 3arpy3ka M BBITPY3Ka Cpeabl IPOTEKAOT
HENPEPHIBHO U OJJHOBPEMEHHO, CKOPOCTH IMOJIa4M B almapar CBEKEH MUTATeIbHON Cpeibl
paBHa CKOpocTH OoTOOpa W3 ammapara (QpepMeHTarmOHHOW XuakocTu. OObeM cpeanl B
afnmapare  COXpaHseTcs B TEYEHUWE JUIMTENBHOro BpeMeHH. lcnonb3oBanue
HENPEephIBHOIO IIpoliecca LEeJIeco00pa3Ho, €Ciad 1LEJEBbIM MPOAYKTOM  SIBISETCS
HEMOCPECTBEHHO camMa OuoMacca BhIPAIIMBaEMOI0 MUKPOOPTraHU3Ma.

MHOroIMKINYECKHE TPOLECCH HATOMUHAIOT MEPUOINYECKHE, HO IIPU BBITPY3KE B
anmapate octaBisiercst mpuMepHo 10% depMeHTAIMOHHON KUIKOCTH, KOTOpasi CIY>KUT
MOCEBHBIM MaTepualioM Juis cienyrouiel gepmentanuu. Takas opraHusaius mnpoiecca
Mo3BOJIAET OOOWTHCH Oe3 CTaAuM NPUTOTOBIIEHUS IOCEBHOIO MaTepuajna W CTaauu
cTepuin3anuu pepMeHTepa u TpyoorpoBOIOB.

B oTpeMHO-IONMBHBIX Tpolieccax (epMeHTalus B MPOMEXKYTKAX MEXKIY
3arpy3Koil U pa3rpy3Kol anmapara NpoTeKaeT Kak Mepuojnyeckas, HO Mocjie HEKOTOPOro
BPEMEHH, ONPEAENIEMOro MO COCTOSHHUIO TPOIecca, YacTh (PEPMEHTALMOHHON Cpebl
BBITPYKAIOT U 3aMEHSIOT CBEKEU CPELOM.

KynbrypanbHas >XMIKOCTh oTOMpaeTcss Oosiee KpYyHMHBIMU MOPLMSIMH, YeM B
HENPEpPhIBHOM TMPOIECCe, YTO TNPUBOAMT K YBEITUYEHHIO BBIXOJAa TaKUX IEJIEBBIX
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IPOIYKTOB, KaK BTOPUYHBIEMETAOOIUTHI.

[TomyHenpepbIBHbIE MpoOLIECCHl C MOANUTKON CyOcTpara SBISIOTCS COYETaHUEM
OTBEMHO-JIOJIUBHBIX M MoANUTOYHBIX. Ilocne Hawanma ¢epmeHTanum B OHOpEakTOp
HENpPEepbIBHO J00aBIsAETCS MUTATeIbHAas cpela, IHocie JOCTUKEHHS OIpeIelIeHHOro
COCTOSIHUS TNPOUCXOTUT OTOOp YacTH (EepPMEHTAIMOHHOW JKUIKOCTH, a 3aTeM
NOCTENEHHOE J100aBlIeHHEe cyOcTpaTa J0 HOBOTO 3allOjIHEHUs amnmaparta. B pesynbrare
TakOM CTAIUWHOCTH IIPOLIECC IPOTEKAECT C BBICOKOW HMHTECHCUBHOCTBIO M YHAETCsA
HOJIYYHUTh OOJIBIIOE KOJINYECTBO KYJIBTYPaIbHOM KUAKOCTH U META0OIUTOB B HEMl.

20. Crioco6sb! o1ieHKH 2P PEKTUBHOCTH TpoIiecca OMOCHHTE3A.

OCHOBHBIMU KpUTEpHUIMU 3PPEKTUBHOCTHU IpoLiecca OMOCUHTE3A SABISIOTCS:

OOmras ckopocTs pocra (yBenuueHue ouomaccel). s opraHu3MoB ¢ OMHAPHBIM
JIeICHUEM B XOPOIIO TEpeMElIMBaeMON cpelleé B TNEepUOAMYECKOM KYIbType o01mas
CKOPOCTh POCTa MPOMOPIMOHAIIbEHA KOHIIEHTPAIUX MUKPOOHON OMOMACCHI.

JUis XapakTepUCTUKH MHTEHCHUBHOCTH POCTa HCIOJIB3YIOT YIECIbHYIO CKOPOCTb
pocra B iepecyere Ha eMHHUIY OMOMACCHI.

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

Kuneruka norpebnenus cyocrparta. BeipakaerT 3(ppexkTUBHOCTh HCIIOJIB30BAHUS
cyOcTpara i TOJNY4YeHHsS LEJIEBOr0 MPOAYKTA M SBISIETCS O4YeHb BAXKHOU
XapaKTepUCTHKOM, TaK KaK HEMOCPEICTBEHHO CBS3aH C MPOAYKTUBHOCTHIO M IO3BOJISET
HENOCPEICTBEHHO BIUATH HA CEOECTOMMOCTh KOHEYHOTO IIPOAYKTA.

OKOHOMUYECKUA  KO3(PPUIIMEHT uMeeT  YeTKUA  (U3MYECKUH  CMBICH,
XapaKTepU3yIOIUH CTENEeHb MepPexoaa dHEPruu, 3aKIOUeHHONW B cyOcTpare, B MPOAYKT.
JlanHas BenMuuMHA HeoOXoquMa JJisi PACYETOB UM MPOTHO3UPOBAHUS IMpoliecca B LIEJIOM U
UCIIONIb3YeTCsl B KAaueCTBE MapaMeTpa sl KOHTPOJIS U YIPABIECHUS XOAOM Pa3IMYHBIX
MPOIIECCOB U COMOCTaBICHUS MX I(P(HEKTUBHOCTH.

IIpogyKTHMBHOCTH  IIpollecCa  XapaKTEpU3YeTCsl  KOJIMYECTBOM  IPOAYKTA,
MOJTy4aeMOT0 Ha €IMHUIly 00beMa OMopeakTopa B elIMHUIY BpeMeHH. [IpoaTyKTUBHOCTh
mpouecca 3aBUCUT OT MHOTMX (DaKTOpOB: AKTUBHOCTHM NPOAYLEHTAa, 3HAYeHUU
K03 dHUIMEHTa BBIXOAa MPOAYKTa U3 MOTPEOJICHHOro cyOcTpaTa, KOJIMYeCTBA aKTUBHOM
onomaccel B (hepMeHTepe.

VnenbHblE 3HEpPro3arparbl CYHIECTBEHHO BapbUPYIOT B 3aBUCUMOCTH  OT
HaIpaBJICHHOCTH U CXEMBI Iporiecca (pepMeHTAINH, a TAKXKe YCIOBUHN MOATOTOBKH ChIPbS
Ha mpendepMEeHTAMOHHON CTauu M TMOCT(HEPMEHTAIIMOHHBIX MPOLEAYp. YAEIbHbIE
AHepro3arparbl TaKKe OYEHb CYIIECTBEHHO 3aBHCAT OT TuNA (PEepMEHTAMOHHOTO
000py/IOBaHMS.

Henponyxrusnsie 3arparsl cyOctpara (h) — 3To 3arparsl sHepruu cyoOcrtpara,
KOTOpbIE HE MPOSIBIISIFOTCS B IPUPOCTE MPOAYKTA. B 00111eM BUIe OHU BhIpaXKaloTCs Yyepe3
SKOHOMHUYECKU Kod(¢uureHT. HenmpoaykTuBHbIE 3aTpaThl CYIIECTBEHHO BIIMSIOT Ha
3QPEKTUBHOCTh M DSKOHOMHKY OHOTEXHOJOTHYECKOTo Iporecca. HempoaykTuBHbIE
3aTpaThl cyOCTpaTa MOTYT OBITH CBSI3aHBI C OMIMOKAMU MPHU CYUTHIBAHUHM T€HETHYECKOU
uH(popMalMy B XoAe OBICTPOro pocTa MPOAYLEHTa M 3aTpaTaMd Ha MOJAEpKaHUE MPHU
Pa3o0IeHHOM pOCTe B pe3yabTare CHUKEHUs 3(PPEKTUBHOCTH 0Opa30BaHMs SHEPTUU B
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IeNu IepeHoca HIIEKTPOHOB M3-3a PA300IIeHUs OKUCIeHHS U GochopuIupoBaHus,
WHAKTUBAllMU  MECT  COMpPSDKCHHs, BO3HUKHOBEHHUS  aJbTEpHATHBHBIX, MeEHEe
3(p(EeKTUBHBIX BETBEH, C AUCCUINALMEN HHEPrUU, a TAKXKE H3-32 BO3pACTaHHUs Tpar
DPHEPruM Ha TOJJCpKaHUE KU3HU 0e3 pa3sMHOKEHHs (TPaHCIOPT CyOCTparoB U
MOHOMEPOB B KJIETKE, Pe-CUHTE3 MOJIEKYI, 3allIUTHBIE PEAKIINH, TPOLIECCHI PETapaIum).

21. Meronpl CTepUiIM3alUUd TEXHOJOTMUECKOTO BO3/1yXa, OOOpYIOBaHHS H
NUTATENbHBIX CPEl.

[TonroToBka U cTepriIk3aIis TEXHOJIOTUYECKOTO BO3yXa

JIJis OYMCTKYU U CTEPUIIM3AIIMU BO3JlyXa €ro MHOTOKpaTHO GuibTpyroT. Ha mepBom
JTane MOJYyYEHUS! «TEXHOJIOIMYECKOT0» BO3JyXa €ro OYMIIAIOT OT NbUIM B (QUIBTpPE
MpeBapUTEIbHON OYMCTKH, a 3aTeM MOJAI0T TMOCIeA0BaTEIbHO B KOMIIPECCOp C
CUCTEMOM XOJIOMUIBHUKOB, (GUIIBTP TPyOOi OYUCTKU, CUCTEMY CTEpUIIN3alU (TOJOBHOM
buneTp, QUIBTPEI TOHKOM ouMcTKH). Ha cramum rpy0oil ounucTku (TOJOBHOM (DUIBTD)
UCIOJIb3YIOTCSl BOJIOKHUCTBIE (PMIIBTPYIOLIME MaTEPHUAJIbl C BOJOKHAMH JUAMETPOM OT 15
1o 50 MkM U3 cTekia U 0azanpTa U TpyO03epHUCTHIE MTOPUCThIe eperopoaku. Ha cranun
TOHKOM OYHUCTKM (MHAMBHUAyalIbHbIE (UIBTPHI) TMPUMEHSIOTCS TOHKOBOJIOKHHCTHIE
MaTepuaibl (KapToH U Oymara) ¢ BOJOKHaAMH guaMeTpoMm 0,5MKM; 3€pHHUCTBIC KECTKUE
bunbTpyIoNe MepPeropoIku — KepaMUYECKHEe W METAUIOKEPAMHYECKUE, U3 Pa3HBIX
MOJTUMEPOB.

Hcnonb3yrores Takke MeMOpaHHbIE (UIIBTPBI.

I'epmeTuzanus u ctepuinuzanus 000py1oBaHUs

JlaboparopHblie (epMEeHTEpHl CTEPHIM3YIOT MApOM O[] JABICHUEM B aBTOKJIABaX.
[TunoTHBIE M MPOMBILIUIEHHBIE YCTAHOBKU CTEPUIIM3YIOT «Ha Mecte». [[ns sToro mepen
3arpy3koil (pepMEHTEpOB uepe3 HUX MPOIMYCKAIOT HACHIIIEHHBI BOJISHOW Tap MO
naBiieHueM. MecTa, TpyAHOAOCTYIIHBIE Ui CTEPUIM3AIMH: Y3€JI 0TBO/Ia OTPaOOTaHHOTO
BO3lyxa M Yy31bl oTOopa mpod. I[IpomeblnieHHble ¢depMeHTephl OONBIIOTO0 00BeMa
CTEpHWIIM3YIOT B TeueHue yaca npul25—130°C.

Crepunuzanus MUTATEIbHBIX CPEL

TerumoBast  crepunu3anusi  SKUJIKOCTEH — BBINOJHSAETCS  JIByMs  CHOCOOaMHu:
NEepUOAMYECKUM M HemnpepbiBHBIM. llpu mnepuogumueckoM crnoco0e cTepuian3anus
MIPOUCXOJUT B caMOM (hepMeHTepe.

OnHOBpEMEHHO HarpeBaeTcsi BeCh 00BbEM JKHMIKOCTH (Cpeibl) 10 TeMIepaTyphbl
CTEPUIIN3ALIMN, KOTOpask BBIAEPKUBAETCS OINPEIECIIEHHOE BPEMsI, TIOCIIE YETO MOHMUKAETCS
1o 3ajaHHoi. HenoctaTku cioco0a: 3HaYUTENbHBIN IpaiueHT TeMIeparyphl o 00bemMy U
«HeJmocTepuian3auus» B Tynukax. [Ipm HempepbIBHOM crmocobe  cTepuiiu3aius
OCYILIECTBIISIETCS B CHEIMaIbHBIX YCTaHOBKax (OTAENbHBIX aBTOKIaBax). Hemocrarok
METOZla: yBEJIMYEHUE MPOTSKEHHOCTH TPYyOONPOBOIOB, YTO MOBBIIIAET BEPOSTHOCTH
BTOPUYHON KOHTAaMUHAIIUH.

22. Meroabl BBIIEAEHUS UM OYUCTKH MPOAYKTOB OHOTEXHOJIOIMYECKHUX
IIPOU3BOCTB.

MeTonbl  KOHIICHTPUPOBAHHS I1IEJIEBOTO TMPOAyKTa (OTAeleHue OuoMacchl):
ceAUMeHTalusl, GpaoTanus, UeHTpUGyTrupoBaHUe, CenapupoBaHue, U PUIBTpALIUSL.
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Mertozbl pa3pylieHus (J1e3UHTerpayn) KIeTok:

¢usnyeckue MeToAbl JAE3UHTErpauuu: 1) yapTpasByk; 2) BHOpalMOHHbBIE
NE3UHTErpaTopel; 3) pa3pyllieHue KIETOK OaUIMCTUYECKHM CIIOCOOOM C NMPUMEHEHUEM
KBapIleBOIO IecKa; 4) BCTPSIXMBAaHUE CO CTEKISTHHBIMU OycaMmMu; 5) SKCTpyIUpOBaHHE
KJIETOK Yepe3 y3KHe OTBEPCTHS MOJ BBICOKUM JaBlieHUuEM; 6) TpoOiaeHre 3aMOpPOKEHHBIX
B JKMJIKOM a30T€ WJIM B CYXOM JIbJI€ KIIETOK; 7) pacTHpaHHe KIJIETOK B CIEHUATIbHBIX
CTYIIKax; 7) C MOMOULIbI0O OCMOTHYECKOTO MIOKA;8) MHOTOKpPaTHOE 3aMOpPaKMBAaHUE U
oTTauBaHue; 9) cxXKaTheM KJIETOYHOW B3BECH C MOCIEAYIOUIMM PE3KHUM CHUXEHHEM
NABJICHUS (AEKOMIIPECCHUEN); HIH3UMATHYECKHME METOJbl OCHOBAHbBl HAa IPUMEHEHHUHU
JUTHYECKUX (DEpMEHTOB, pa3pylIAlONIUX KIETOUYHYIO CTEHKY: JU30LMMa, BBIIEISIEMOTO
u3 OenKa KypHHBIX SUIl M Pa3pyLIaoLIEro MaBHBIM 00pa3oM 000JI0YKH OaKTepualbHbBIX
KJIETOK; ()ePMEHTHOIO KOMIUIEKCA, COJEPIKaIIerocs B KeIyIo4HOM coke ynuTku Helix
pomatia MM NPOAYLHPYEMOIO HEKOTOPHIMU BHUAAMHM AKTHHOMMIIETOB, JU3UPYIOIIETO
000JIOUKH DSYKapUOTHYECKUX KIETOK, B YAaCTHOCTH TIpPUOOB; XUMHUYECKHE METOIbI
JIe3UHTETPallii OCHOBAaHbl Ha PAa3pyLICHUH KJIETOYHOH OOOJOYKH TOJA BO3JCHCTBHEM
IIEJI0YEH, KUCIIOT, JETEPreHTOB, MHTNOMTOPOB CUHTE3a 000JIOUKU KIIETKH.

Boigenienre n O4MCTKY LENIEBBIX MPOAYKTOB (KakK HAO- TaK M 3K30METa0O0IUTOB)
U3 KyIbTYpPaJIbHOM KUAKOCTH MPOBOJAT C IMOMOIIBIO METOJOB: SKCTPAKIMHU, aCOPOIHH,
KPUCTAJUIM3ALUHY, YIIApUBAHUA U MEMOPaHHBIX METO/IOB.

23. DTansl OIy4YEHNs KaJUTyCHBIX TKAaHEH PACTCHUM.

OCHOBHBIM THUIIOM KYJIBTUBHPYEMBIX PACTUTENBHBIX KJIETOK SBIISIETCS KaJUIyCHAsI
KylnbTypa. s momydeHus KyIbTHMBHPYEMBIX KaJUIYCHBIX KJIETOK (parMeHThl TKaHeu
PAa3JIMYHBIX OPTraHOB BBICHIMX PACTEHUN — DKCIUIAHTHI MOMENIAIOT HAa HMCKYCCTBEHHYIO
MIUTATENbHYIO Cpedy, MPOLECC MOTYYEHUs KAJUTyCHBIX TKAHEW Ha3bIBACTCS KIOHAJIbHBIM
MUKPOPa3MHOXKXCHUEM PACTCHUM.

B KJ1I0HaIbHOM MUKpPOPa3MHOKEHUH MOKHO BBIJIETIUTh YETHIPE ATana:

1 — BBIOOp pacTeHMs-AOHOpa (JOHOP — pacTeHHE, YacTh KOTOPOro BBOAUTCS B
KYJABTYPY), M30JMPOBAHHME 3KCIUIAHTOB M IOJYYEHHE XOPOLIO PacTylled CTEepUIIbHON
KYJBTYPBI;

2 — COOCTBEHHO MHUKpPOpPa3MHOXKEHHE, KOIJla JIOCTUTaeTcsl IMOJIydeHue
MaKCHMMAaJbHOTO KOJIMYECTBA MEPUKIOHOB (MUKPOIIOOETOB);

3 — yKOpEHEHHE Pa3MHOXXEHHBIX IMOOETOB ¢ MOCIEAYIOLEH ananTanued ux K
IIOYBEHHBIM YCJIOBHSIM;

4 — BpIpalllMBaHUE PACTEHHUI B YCIOBUSAX TEIJIUIBI U MMOATOTOBKA UX K pean3aluu
WM TIOCAJKE B TOJIE.

Cy1iecTByeT 2 OCHOBHBIX METO/1a KJIIOHAJIBHOTO MUKPOPA3MHOKEHHUS:

1. akTuBanusg pa3BUTUSL YK€ CYIIECTBYIOIIMX B PAaCTEHUU MEpPUCTEM (amekc
cTeOJ1s1, Ma3ylIHbIe U CIISALIUE TOYKU CTeOs);

2. MHayK1ust BO3HUKHOBEHUS MTOYEK WU 3MOpuon10B de novo.

24. Meton arpoOakTepuaibHON TpaHCPOpPMALMU KIETOK PACTEHHUU: OITaIlbl,
NpUMEHEHHE B OMOTEXHOJIOTUH.

Orarnsl:
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1. Pacio3naBanue u npukperuieHne Agrobacteria spp. K pacCTHUTEIbHON KIIETKE ¢
MOMOILBIO chv-0eJIKOB.

2. PacniozHaBanue crnenupuueckoro XuMUUECKOro CUTHalla PaCTUTEIbHON KIIETKH,
AKTHUBALMS CUCTEMBI OEJIKOB VirA- VirG.

3. AxTtuBanus vir-reHoB. [locTpoenue kaHana, o KOTOpoMy MPOUCXOTUT MIEPEHOC
IUIa3MU/IBl B PACTUTEIBHYIO KIETKY U3 OaKTepUaIbHOM.

4. O6pazopanue T-uutu JJHK.

5. I'enepamus virB — virD4 TpancnoprepoB, TpaHcnopT T-HUTH M Vir-OCJIKOB B
[IUTOIJIA3MY a 3aT€M B SIIPO KIIETKH XO3sIMHA.

6. Unrerpanusa T-JIHK B renom kiieTku xo3suHa 3a cyeT 0enkoB virD2 u virE2.

[Ipumenenne. C moOMOIIBI0 arpobakTepuasbHOM TpaHChOpMAlUU  MOXKHO
MOJIyYUTh PACTCHHs, YCTOMYMBBIE K pazU4YHBIM a0uoThueckuMm ¢akropaMm (3acyxa,
3aCOJI€HHE, 3KCTPEMaJIbHO HHU3KHE TEMIEparyphl), K TI'puOHOW, OaKkTepuaibHOW WU
BUpycHOI uH@ekuuu. Kpome Toro, ObuiM co3daHbl JMHUM TPAHCTEHHBIX PACTEHUU,
YCTOMYMBBIX K repOUlinaM, IOyUYeHbl paCTEHHUs C BBICOKOW PE3UCTEHTHOCTHIO K aTakaM
HACEKOMBIM.

Omgno w3 OypHO pa3BUBAIOIIMXCS HAIMpPaBICHUUA — CHUHTE3 (apMaKOJIOTHUUECKU
AKTUBHBIX COCIMHEHUN B TPAHCTEHHBIX PACTCHHUSIX.

TpaHcreHHble  pacTeHUSI HCIHOJB3YIOTCS B KauecTBE TECT-CUCTEM IS
MOIU(PUKALIUKA IHAOTEHHOTO MeTaboIM3Ma, WHAKTUBAIIMM T€HOB. JTO BHOCHUT BKJIAJ B
M3y4eHUU (QYHKIIMH T€HOB, PETYIALNH (U3UOIOTHUECKUX MTPOLIECCOB U POCTA PACTCHUIA.

25. Meron XEMWJIIOMUHECLCHIIMU: TMPUHLMI  METO/a, IPUMEHEHUE B
OMOTEXHOJIOTHH.

SIBneHne XeMWIIOMUHECIICHIIUU OCHOBAaHO Ha JEHCTBUM OM(DEPMEHTHOU CHCTEMBbI
NADH:FMN-okcunopenykrasa-nmorudepaza (peakuuu 1 u  2). B peakuum 1
monudepaza KaTaau3upyeT Peakiuio OKUCICHUS JTMHHOLETIOYEYHBIX anu(aTudecKux
aJbJCTUIOB TIPH YYaCTHH BOCCTAHOBICHHOTO (DIaBUHMOHOHYKJICOTH/IA, TMPOIYKTOM
peaKIuu SIBISIETCS U3yUYeHHE CBETa B CHHE-3€JICHON o0nacTu criekTpa (peakuus 1). Jlns
obecrieyeHust MonuQepasbl BOCCTAHOBICHHBIM (DIIaBUHMOHOHYKJICOTHIIOM MPUMEHSIETCS
conpsbkeHue JronudepasHol peakuuu ¢ peakiuen, karanuzupyemoir NADH:FMN-
okcuopenykrazon (peakuus 2). [{ns OudepmMeHTHONW CUCTEMBI XapaKTEPHO IIUTEIbHOE

(cTarmoHapHOE) CBEUCHUE:
mronndepasa

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
pa3iIuyHBIX cpea. B skonorum momoOHBIE METOABI MCIIONB3YIOTCS IS DKOJIOTUYECKOTO
MOHUTOPHHIa OKpyKaromeil cpeapl. lIpuHIunm wmeroga COCTOMT B OOHApyXEHHU
TOKCUYECKUX CBOMCTB TECTUPYEMBIX BEIIECTB M CMeced N0 UX BIUSHUIO Ha
OMOIIOMUHECIICHTHBIE (DepMEHTATHUBHBIC pEaKIuu. B OCHOBE OMOIIOMHUHECIICHTHBIX
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TECTOB JISKUT UHTUOUpOBaHUE OU(EPMEHTHOI cHCTEMbI KOMIIOHEHTAMU aHAJTU3UPYEMBIX
cmeceid.  TOKCMYHOCTH  CMECH  ONpPENEIA0T 10  HM3MEHEHMI0  [1apaMeTpOB
OMOIOMUHECLEHIIMU B IPUCYTCTBUU MPOOBI IO CPABHEHUIO C KOHTPOJIEM.

26. Meronsl KyJabTHMBUPOBAaHUS KIIETOYHBIX JIMHMM >KMBOTHBIX M 4YeEJIOBEKA:
OCHOBHBIE Tallbl, IPUMEHEHHUE.
Henporounoe kynsruBupoBanue. KiieTku BBOAST B (pUKCHUpOBaHHBIN 00beM cpeabl. [lo
Mepe pocTa KJIETOK B Cpefie KYJIbTUBUPOBAHMS IPOUCXOAUT MCIIOIb30BAHUE MUTATEIbHBIX
BEIIECTB U HAKOIUIEHWE METa0OJIMTOB — CIIEOBATENIbHO, CpeAa JOJKHA IOCTOSHHO
MEHSTbCS, 4TO, MPUBOAUT K M3MEHEHUIO KIETOYHOTo MeTabosm3Ma ((pHU3HoIoruyeckon
muddepenpoBke). CrucTeMbl HEIPOTOYHBIX KYJIBTYpP XapaKTepU3YIOTCSA B TOM WM MHOU
CTENIEHU HAKOIUIEHHEM OTXOJOB M HEMOCTOSHCTBOM BHEIIHUX YCJIOBHMH. Takue cucTemsl
IPUTOAHBI JUIsl KYJIETUBUPOBAHMSI KJIIETOK KaK B MOHOCJIOE, TaK M B CYCIIEH3HH.
[Iporounoe kynbTuBHpoBaHHe. (OOecrneuynBaeT MNOAAECPKAHUE T'OMEOCTATUYECKUX
yclIoBUi 0€3 3MEHEHUs! KOHIIEHTPALUY MUTATEIbHBIX BEUIECTB U METAOOINTOB, a TAKKE
quciia KJIETOK. B Takoil cucreMe Bce KIETKM FOMOTEHHBI U COXPaHSAIOT TOMOT€HHOCTh B
TEUYEHNE JUIMTENIBHO IEpPUOJa, OJHAKO MCIIONb30BAHUE TAKUX KYJIBTYp U HOJYy4YEHUs
KJIETOYHBIX MPOJYKTOB HEBBITOJHO C SKOHOMUYECKOU TOUKH 3peHHs. CHCTEMbI MPUTOAHbI
JUISl CYCIIEH3UOHHBIX KYJIBTYP U MOHOCIOWHBIX KYJIBTYp HA MUKPOHOCHTEIAX.
O6nactu npuMEHEHUs KYJIBTYPbI KIETOK:
@yH1aMEHTaIbHBIE!
1. W3yyeHue  BHYTPUKIETOYHBIX  MpPOLECCOB  (TPAHCKPHUMIMS,  TPaHCIALUS,
HHEPreTUUYECKUI MeTabonIn3M, MeTa0OIN3M JIEKAPCTBEHHBIX BEILECTB, KIETOYHBIN IIHKII,
b depeHIMpoBKa, aronTo3).
2. W3yuyenwe mnyTedl BHYTPHUKJIETOUYHON CHUTHAIWIM3aUUU (pELENTOpPbl, TOPMOHBI,
MeTa0O0IUThI, aKTUBALIUA KaJIbIHMs, MEMOpPaHHBIN TPAHCIIOPT).
3. Tenommka (reHeTHueckwii aHanm3, TpaHchekus, uUHDEKUs, crapeHue,
MMMOpTaIN3alus)
4. TIlporeomuka (NMPOMYKTHI JKCIPECCHU TEHOB, KIETOUHBIH (eHoTur, Oenku
MeTaboIM3Ma)
5. HccnenoBaHue MEXKKIETOYHBIX B3auUMOAECHCTBHI (MopdoreHes, mnapakpUHHbBIN
KOHTpOJIb, KHHETHKa KJIETOYHOM mnponudepanuu, wmeTabonuyeckass Koorepaus,
KJIETOYHAsI a/ire3usl U NOJABUKHOCTh, UHBA3Us, B3aUMOJIEUCTBHE C MAaTPUKCOM)
[Ipuknagueie:
1. [TonydeHue KJIETOYHBIX MPOAYKTOB (O€IKH, AMUHOKHUCIIOTHI, YITIEBOJIbI)
2. UmmyHonorust (ruOpuaomMbel — MOHOKJIOHaNbHBIE AT, IIMTOKHHBI, MPOTUBOBUPYCHbIE
Oenkn)
3. ®apmakosnorusi (JIOKIMHUYECKHE HCCIEAOBAaHUA: JCHCTBUE  JIEKAPCTBEHHBIX
npernaparoB, MeTabOJIM3M  JIEKapCTB, JICKAPCTBEHHAs  YCTOWYMBOCTb,  JIMTAH]I-
PELIENTOPHOE B3aMMOAEHCTBUE, MOJIYYEHHE OMOJOTMYECKKMX MPENapaToB — TOPMOHBI,
AT, JIHK- aHTHCMBICIIOBBIE OJIUTOHYKJIEOTH/IbI)
4. TxaneBass uHXKeHepus (TKaHEBbIe KOHCTPYKTBI, MATPHIIbl, KapKacbl, HUCTOYHHKHU
MOJTyYEHHUS CTBOJIOBBIX KIIETOK)

© ®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 paboTa)y, o Hanpasienuto nmoarotosku 06.04.01
buonorus HanpasineHHocTH (Ipodmimo) Menuk-6nonorndeckue Hayku IOV BO «Yenl'Vy.

Bepcus noxymenra - 1 ‘ cTp. 27 n3 31 ‘ IlepBslii 3x3eMILIAP KOITA Ne

5. Tokcukonorus/Bupyconorust (MH(EKIus, IyuTOTOKCHYHOCTh, MyTareHes, MoJiy4eHue
aHTHCHIBOPOTOK).

27. Dranbl NOCTaHOBKM KIMMYHO(EPMEHTHOIO aHAJIH3A.

[Ipsmoit M®PA: npuKpenjeHue aHTUI€HOB K IIOBEPXHOCTH JIYHKM U COEIMHEHHUE
aHTHIE€HA C AHTUTENIOM; YAAJIeHHWE «IMIIHUX» aHTUTeN; (EepMEHTATUBHAS pPEaKIus —
oOpa3zoBaHue OKpalmleHHOro coenuHeHus. Hempsmoit W®: ¢ukcauus aHTHUreHOB Ha
MOBEPXHOCTH JIYHKH U CBSI3bIBAHUE AHTUIEHA C HEMEUYEHBIM AHTUTCHOM; CBSA3BIBAHUE
MEUEHOT0 aHTHUTEJa C KOMIUIEKCOM aHTUTeH + HeMEeUeHOE aHTUTENO; (epMeHTaTHUBHAs
peakius — 00pa3oBaHUe OKPAIIEHHOTO COCTUHEHUSI.

28. Cyts [111P, 3HaueHne B OMOTEXHOJIOTUH.

XapakTepucThka IOJEMUPA3HO-LETHOW peakuuu. Teopus W NPUHLOUI METOAA.
OcobGennoctu 3abopa wMarepuana g jauarHoctukd wmeronom [IIP. Meroquka
Boieniennss [JIHK. Pearentel g moctaHoBku peaknuu. OnNucaHue MNpoUEaypsl
amrmudukanuu. Jerexius pesynsraroB amiutndukanuu. JloctouncrBa IIIP. Cdepor
npumenenus [ILIP.

29. BapuanTts! noctanoBku I11IP. Oco6ennoctu 1P Real Time.

OGopynoBanue, mpuMeHseMoe Jyisi moArotoBku W moctaHoBku [ILP. Pearentwmr mmist
MOCTaHOBKU peakinuu. OmnucaHue mpoueaypsl amrumduranuu. JleTekius pe3yabTaroB
aMIUTU(UKAIIIU B arapo3HOM Telie, B PEKUME PeabHOTO BPEMEHHU.

30. DOTtambl 3KCTpAKUWHM BEUIECTB JIMIIUIHOW TMPUPOABI  JJIsI  Ta30BOM
xpomatorpadun. s 3KCTpakiUK BEUIECTBIUIUAHON TPUPOBI, TPOOY BHICYIIMBAIOT B
METaHOJIe, IIO/IBEPraloT KHCIOTHOMY METaHOJIM3Y, JSKCTParupyrT TIE€KCAaHOM U
oOpabareiBatoT N,O-0uc (Tpumermicunni)-tpudropaneraMuaoM. [lomyueHHyro cmech
3(pUPOB aHATU3UPYIOT C TOMOIIBIO T'a30BOI0 XPOMATO-MacC-CIIEKTPOMETPA.

31. OcoOeHHOCTH JETEeKIMU M HJISHTU(PHUKAIMK BEIIECTB C IOMOIIBIO Ta30BOM
XpOMaTO-Macc-CIIeKTPOMETPHUH.

CucremMa JETEKTUPOBAaHUS BEIIECTB MPeoOpa3yeT COOTBETCTBYIOIIME W3MEHEHUS
buznuecknx UM (QU3MKO-XMMHUYECKUX CBOWCTB OMHApHBIX cMecel (KOMIIOHEHT — ra3-
HOCUTEb [0 CPAaBHEHUIO C YKHCTBIM Ta30M HOCHUTEIEM) B DJIEKTPUYECKUN CHUTHAIL.
Benuunna curxana 3aBUCHUT KaK OT NMPUPOAbI KOMIIOHEHTA, TaK U OT COAEPKaHHS €ro B
aHanmu3upyemMoil cmecu. Bcero mna razoBoit xpomarorpaduu mpesioxeHo Oonee 50
TUINOB  JIETEKTUPYIOIUX cucreM. K OCHOBHBIM TEXHUYECKHUM XapaKTEPUCTHUKaAM
JETEKTOPOB OTHOCSTCS:

* [Ipenen neTexkTUpOBaHUS WU YYBCTBUTEIHLHOCTh

* JIuHenHOCTH

* UnepunoHHOCTH (OBICTPOACHCTBUE, TOCTOSHHAS BPEMEHH )

* CtaOunbHOCTH (YPOBEHb LITyMa, BEIMYMHA Apeiida HyIeBoM JIMHUN)

* D¢ exTuBHBIN 00bEM UYBCTBUTEIHHOM SUCHKN

Cucrema peructpanuu npeodpasyer U3MEHEHHs PU3NKO-XUMUIECKUX TTapaMeTPOB B
ANIEKTPUYECKUN CHUTHAJ, BeIMUYMHA W (OpMa KOTOPOTO PETHCTPUPYIOTCS Ha JICHTE
caMoMnucIia WM B COBPEMEHHOM BapuaHTe — Ha MOHHUTOpE KommbioTepa. [Ipubop nomken
OBbITh cHaOXeH COOTBETCTBYIOIIUM AIIEKTPOMETPUYECKUM YCUIIUTENIEM,
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o0ecreunBaroM MOJIyYEHUE Ha BBIXOJIE AIEKTPUUECKOTO CUTHaJja,
MPONOPUMOHATBHOTO KOHIIEHTPAIMU ONPENEIIeMOr0 KOMIIOHEHTAa B Tra3e-HOCUTEIE,
BBIXO/JSIIIEM U3 KOJIOHKH.

32. Texnuka paboThl Ha TA30BOM XPOMATO-Macc-CIIEKTPOMETPE.

["a3oBbIlt Xpomarorpad mpencTaBiIsieT co0oil mpubOp, UCHOIB3YIOUINI MPUHIIUIL
xpomarorpa¢uu B CHCTEMax Tra3—ajJcopOeHT WIM Ta3—KUAKOCTh. B amnmaparypHOM
O(QOpPMIIEHUM 3TO COBOKYIHOCTh HECKOJIBKHX CAMOCTOSITENIbHBIX, MapaJlIeIbHO
(GYHKIIMOHUPYIOIIMUX CHUCTEM: MCTOYHUK Ta3a-HOCUTENsl M OJIOK MOArOTOBKH Ta30B,
UCIIAPUTENh, TEPMOCTAT KOJIOHOK M CaMU XpOMaTorpauueckue KOJIOHKH, JIETEKTOp,
CHCTEMa PErucTpaIy U 00padOTKH JaHHBIX.

YcraHoBKa MeTo/1a TIpH MOMOIIK cOOCTBEHHOTO MHTep(deiica xpomarorpada.

Nnentudukanus coequHEHUH C HCMOIb30BaHMEeM 0as3bl JdaHHBIX NIST Mass
Spectral Database.

33. Texnuka paboThl HA CBETOBOM MHKPOCKOIIE.

MUKpPOCKOIl yCTaHaBIMBAEM Ha PACCTOSHUM IMPUMEPHO 3 CM OT Kpas CToJa.
CHHMMaeM 3alllMTHBIA 4Y€XO0J, BKJIOYaeM B ceTb. C MOMOINBI0 MaKpOBHHTAa MOJIHUMAEM
TyOyc. Bpalienuem peBosibBepa yCTaHABIMBAEM HYKHBIA OOBEKTUB C yBelnueHuem B 90
i 100 pa3. Ha npenapar kamaem uMMepcHOHHOE Maciio. Pa3Meriaem mpemnapar Ha
npeaMeTHoM cronuke. HactpanBaem mex3paukoBoe pacctosinue. Omyckaem TyOyc Takum
00pa3zoM, 94TOOBI pacCTOSIHUE MEX Y (POHTATBHOM JIMH301 00BEKTHUBA U Tpernapara ObLIo0
npumepHo 1 cm. [lomHumaem TyOyc, misiig B OKYJIsp A0 MOSBIEHUS H300paKeHUS.
Pe3kocth HacTpamBaeM MHUKPOBUHTOM. [Ipm HEOOXOMUMOCTH peryaupyeM Auamerp
CBETOBOIO My4yKa ¢ MOMOIIbIO paboThl auadparmel. [lo okoHuaHUM pabOTHI MPOBOIUM
anropuTM B oOpatHOM Tmopsiake. OOs3areNbHO MNPOTHUpPaeM (PPOHTAIBHYIO JIUH3Y
00bEKTHBA, IEPEBOJNM PEBOJILBEP B HEpabouee COCTOSIHUE.

34. ba3zoBble NMPUHIUIIEI HAYYHBIX HCCIIEJOBAHUA B 00JacCTH MHUKPOOMOIIOTHH,
MMMYHOJIOTUH, SMOPHOJIOTUH, U IPYTUX o0nacTeil OMoaoruu.

OO6mre HayyHbIe MPUHIUIIBL: MPUHINN ACTEPMUHU3MA, COOTBETCTBHS, Pa3BUTHS.
Tumbl HaydHBIX UCCIENOBaHUN: (QyHIaMEHTalbHOE, MPUKIIATHOE, MOHOIUCIIUINHAPHOE,
MEXIUCHUIIIIMHAPHOE, KOMIUIEKCHOE, ofHodakTopHoe. [1o 1enu npoBeneHus pa3inyaroTr
Hay4HbI€ MCCIICOBAHUS: MOUCKOBbIE, KPUTUUYECKHE, YTOUHSAIOIINE, BOCHPOU3BOASIIILE.
OcCHOBHBIE METOIBI HCCIEAOBAHUN OWOJIOTHMU: OMHUCATENbHBIN, CpPaBHUTEIBHBIN,
HUCTOPUYECKUN, SKCTIEPUMEHTAJIbHBIN.

35. TeopeTuyeckre OCHOBBI MPOBEJECHUS SKCTIEPUMEHTOB M HAOTIOACHUH.

Metoa cBsi3aH C MpenBapUTENbHBIMUA 3HAHUSIMU, METOJOJIOTHS JEIUTCS Ha JIBE
YaCTH: BO-TIEPBBIX, TO — y4EHHE 00 MCXOIHBIX OCHOBAX (MPUHIIUIAX) TO3HAHUS U, BO-
BTOPBIX, 3TO — Yy4Y€HHUE O Croco0ax M MpUeMax HCCIEIO0BaHUsS, ONMUPAIOUIUXCS Ha ITH
OCHOBBI. B yueHnn 00 MCXOIHBIX OCHOBAX MO3HAHUS aHAIU3UPYIOTCS U OLICHUBAIOTCS TE
¢mnocodckre mpeAcTaBICHUS U B3MIAABI, HA KOTOpPbIE HCCIEAOBATENb OMHUPACTCS B
poLecce MO3HaHUs.

36. Metoap! pelieHus 3ajay, pa3pabOTaHHBIX K HACTOSILIEMY BPEMEHHU B paMKax
BbIOpAHHOM HAyYHOUW TEeMaTUKH.
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37. Cratuctuueckre MeToibl 00padoTKu MHGOpPMAIUU TTO BHIOPAHHON TeMaTHKe.

Ananu3 pacnpezenenus npu3HakoB. CpaBHEHUE JBYX HE3aBUCHUMBIX BBIOOPOK MO
KOJIMYECTBEHHBIM M TOPSJIKOBBIM TOKa3aTeasiM, IO Kauye€CTBEHHBIM TMOKa3aTessM.
CpaBHeHuE IByX 3aBUCUMBIX BHIOOPOK; TpeX U 0oJiee BEIOOPOK.

38. TpeGoBanus Mo 0hOPMIICHUIO HAYYHO-UCCIEI0BATENBCKOM PAOOTHI.

BBegenue: omnmcaHue axkTyalbHOCTH TEMbl, (POPMYJIHMPOBKA LIENIU U 3adayuei
UCCIIEIOBaHMS; onpeieleHre 00beKTa U MPEeaMETa UCCIEI0BaHUs; YKa3aHUE THIIOTE3bl,
KOTOpasi 3ajioKeHa B OCHOBY HCCIENOBaHU; anmpoOanus paboThl — JOKJIAIbl Ha
HAYYHBIX KOH(EPEHIHUSX, MyOJMKAIlMU B HAayyHBIX M3AaHusx. OmnucaHue JUTOO30pa 1Mo
TeMe Hay4dHoul paboTel. OCHOBHBIE TpeOOBaHMS TIPU OIMUCAHUHM PE3YIbTaTOB
cOoOCTBEHHBIX UCCIIEI0BaHUM, 3aKIIIOYCHHUSI, BBIBOIOB. SI3BIK U CTHJIb HAYYHOM pabOTHI.

4, HOpH}IOK NMPOBEACHUSI U KPUTEPUHN OLNCHUBAHUSA HpOMe)I(yTOqHOﬁ arrecralnuu

4.1. llopsaaok mpoBeIeHUs MPOMEKYTOUHOM aTTeCTAIUN

[TpomexyTouHas aTTecTaIus Mo MPaKTUKE — 3a4eT C OLEHKOM, KOTOPHIN cAaeTcs B
dbopme oTBETA HA JIBa BOMpPOCA.

[Ipu BEITIOIHEHUH BCEX KOHTPOJIBHBIX 3aJJaHUM, CTYJEHT MOJy4aeT 3a4eT 10
TEKYyIIeH yCIIeBaEMOCTH.

4.2. Kputepuu oueHMBaHUs MPOMEKYTOUHON aTTeCTALMH MO BUIAM OI[€eHOYHBIX
CpelncTB

OT4eT — 9TO OCHOBHOW JOKYMEHT, MO KOTOpPOMY OOYy4YalomuiCs OTYUTHIBACTCS O
BBITIOJITHEHU Y HHIUBUIYAIBHOTO 33JaHHs 110 TIPOTPaMMe TTPAKTHKH:

—  «OTIMYHO» —  aKKypaTHOe, TOYHOE, CaMOCTOSITEIbHOE,  COOTBETCTBYET
UH/IMBUTyaJIbHOMY 33JJaHUIO;

— «XOpOI0» — aKKypaTHOE, TOYHOE, CaMOCTOSTEIbHOE, HE BCEIJa COOTBETCTBYET
WH/IUBHTyaJTbHOMY 33JIaHUIO;

— «YIOBJETBOPUTEIBHO» — HE BCErJAa aKKypaTHOE, YaCTUYHO HE COOTBETCTBYET
UH/IMBUyaJIbHOMY 33JIaHUIO;

— «HEYIOBJICTBOPUTENHHO» (2) — HE TOYHOE, HE COOTBETCTBYET HWHIWBUIYATHHOMY
3aJJaHUIO.

Kpurepun onennBanus 3a4era B ¢opMe yCTHOIO OTBeTA.

— «OTANMYHOY (5) — BIIajieeT MaTepraioM B MOJTHOW Mepe — OTUET CTYACHTA PAaBUIBHO U
rpaMOTHO O(OpMIIEH, CTYIEHT IIyOOKO M TOJHO BIAJEET COJEpPKAHHEM YueOHOTro
Marepuana, OCBOCHHOTO IIPH MPOXOXKACHUU Y4YeOHOW NPAKTUKH, YMEET CBS3bIBAThH
TEOPUIO C TPAKTHUKOM, HWIUTIOCTPUPOBATh MpHUMepamH, (pakTamu, JaHHBIMH Hay4HBIX
UCCIICIOBAaHMI; OCYIIECTBISIET MEXIPEAMETHBIC CBS3H, MPEIIOKEHUs. JleaeT BBIBOIBI.
JlornyHo, 4€TKO, SICHO M KpaTKO H3JIaraeT OTBETHl HA TOCTABJICHHBIC BOIPOCHI;, YMEET
00OCHOBBIBaTh CBOM CYXJIEHHS U TPO(HEeCcCHOHATBHO-THYHOCTHYIO MO3UIHMIO IO
u3jgaraeMomMy Bonpocy. OTBET HOCHT CaMOCTOSITEITbHBIN XapaKkTep;

— «xopomo» (4) — BIaaeeT IOCTaTOYHO — OTYET CTYACHTAa MPABWJIBHO W TPaMOTHO
oopmiieH, OTBET CTYICHTa COOTBETCTBYET YyKa3aHHBIM BBIIIE KPUTEPUSAM, HO
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Colep)KaHWE OTBETa WMEET OTIC/IbHbIC HETOYHOCTH, OIMUOKHM B  H3JIOKCHHH
TEOPETHUYECKOTO U MPAKTUICCKOTO MaTepraja, OTINYACTCS MEHbBIIEH 00CTOSTEIILHOCTHIO,
DIyOMHOW W TIOJMHOTOW, JOMYIIEHHBIC OIIUOKU HWCIPABISIIOTCS CTYICHTOM TIOCIIe
JIOTIOJTHUTEITLHBIX BOITPOCOB 3K3aMEHATOPA;

— «YIOBIICTBOPUTEIHHO» (3) — BlameeT HEIOCTaTOYHO — B OTYETE CTYJACHTA MMEIOTCS
OIMMOKNA, HETOYHOCTH, CTYJIEHT OOHApy)KHWBaeT 3HAHWE W TIIOHUMAHUE OCHOBHBIX
NOJIOKEHUH y4eOHOTO MaTepuana, HO HW3JaraeT ero He IMOJHO, HEMOCIIEeN0BaTeNbHO,
JIOITyCKaeT HETOYHOCTH W CYIISCTBEHHBIC OINMOKKM B ONpEICIICHUH TIOHSATHUH,
(GopMyITUpOBKE TOJOKCHUH, HE TPUBJICKACT I apryMEHTAIlMM OTBETa OCHOBHBIC
TIOJIOKEHUST HMCCIICIOBATEICKUX, KOHIICTITYaIbHBIX W HOPMATHBHBIX JOKYMEHTOB, HE
yMeeT 0OOCHOBBIBATh CBOM CYXKJICHUS; HAOJIOMAETCs HAPYIICHUE JIOTUKU H3JIOKEHHUS.
OTBeT OTIMYaeTCs HU3KUM YPOBHEM CaMOCTOSITEIBHOCTH, HE COACPIKUT COOCTBEHHOM
podeCCUOHATEHO-IMYHOCTHON MTO3UIINH;

— «HEYIOBIICTBOPHUTEIHHOY (2) — HE BIAJICET — OTUYET CTYACHTA 0(hOPMIICH HETIPABIIILHO C
OIMMOKAaMH, CTYICHT UMEET pa3po3HEHHbIC, OCCCUCTEMHbBIC 3HAHUS: HE YMEET BBIJICIATH
IIAaBHOE W BTOPOCTENICHHOE; JIOMYCKAaeT OINMOKM B  OINPEICICHUU IOHSTHH,
(bOpPMYITUPOBKE TEOPETHUECKHUX IMOJIOKCHUN; HE OPUCHTHPYETCS B TIOCTABIICHHOM TIEpPET
HUM BOTIpOCE, OSCIIOPSIOUHO U HEYBEPEHHO M3JIaracT Marepuall, He ClIOCOOCH OTBETHTH
JlaKe Ha «HABOJISIIUE» BOTPOCHI, HE YCTAHABIMBACT MEKITPEIMETHBIC CBS3H.

4.3. Pe3yabrarbl INPOMEKYTOYHON aTTeCTAMM M YPOBHH CHOPMHUPOBAHHOCTH
KOMIIeTeHI Ui

[Ipn moaBeAeHUM WTOTOB YUMTBIBAKOTCS PE3YIbTAaThl TEKyIIEW arTecTtanuu. MTOroBbIi
KOHTPOJIb O TMpakTUKE MpoBOAUTCA B ¢opme 3auera c ouneHkod. Ha 3auere
oOyJaromuiicss oTBedaeT Ha JBa Bompoca Owmiera. K crmade 3adera pomyckaroTcs
CTYACHTBI, KOTOPBIE BBINIOJHUIN BCE KOHTPOJIBHBIC 3aJaHMs TEKYIIEH arTecTaluu.
CryaeHT uMeeT NpaBo MOracUuTh CBOIO 33J0JKEHHOCTh BO BPEMS TEKYIIUX KOHCYIbTALINI
WU B XOJI€ UTOTOBOM aTTECTAIUN.

Yposnu cghopmuposannocmu komnemenyuii onpeoensemcs cieoyrouum 00pazom:

1. Buwicokuil ypogensb cghopmupo8aHHoCmuy KOMNEmeHyuii COOmeencmeyem OyeHKe
OMIUYHO U npeononazaem QGopmMuposanue KOMNEeMeHYull HA B6blICOKOM YPOGHE:
obyyalowuiica 21y00KO U NOIHO 61adeem cooepicanuem yuebHo20 Mmamepuand,
0CB0EHHO20 NpU NPOXONHCOeHUU YUeOHOU NPAKMUKU, YMeem C6A3bl8amb Meopuio ¢
NPAKMuKol,  ULTIOCMPUpPO8Ams — NpuMepamu,  gakmamu,  OAHHLIMU  HAYYHBIX
UCCe008AHUL;  OCYUJeCMBIAem MedCnpeOMemHbvle C653U, npeonodcenus. Jlenaem
6b1600b1. Jlocuuno, 4émKo, ACHO U Kpamko u3ziazaem Omeemvl HA NOCHABLEHHble
gonpocvl, ymeem 00OOCHOBbIBAMb CB0U CYHCOEHUS U NPOGhHEecCUOHATLHO-TUUHOCTIHYIO
no3uyuro no uznazaemomy gonpocy. Omeem HOCUmM CAMOCMOAMENbHBIU XAPAKMeED.

2. CpeOHuti ypogeHb coomeemcmeyem OYeHKe XOpouio U npeonoiazaem
gopmuposanue Komnemenyuii Ha cpeoHem YpOoGHe: 00YHAIOWULICA 2PAMOMHO 0QOopMUL
omuem, HO cooepoicanue omeema umeem OmoenbHble HeMOYHOCMU, OWUOKU 6
U3TI0JICEHUU TMeOpemu4ecko20 U NPaKmuidecko20 Mamepuand, OMmaUdaemcs MeHbulel
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obcmosamenbHoCmyvlo, 21YOUHOU U NOTHOMOU, OONYWEHHble OWUOKU UCHPABIAIOMCS
CcmyOeHmom nociie OONOIHUMENbHBIX B0NPOCO8 IKIAMEHAMOPA.

3. baszosvlii  yposenb coomeemcmeyem — oyeHKe  YOOBIEMBOPUMENbHO U
npeononazaem opmuposarue KoOMNemeHyull HAa HAYAIbHOM YPOBHe: 00YUaowulics
oopmun omuem ¢ OwUOKAMU U HEMOYHOCMAMU, OOHADYICUBAIOMCS 3HAHUE U
NOHUMAHUE OCHOBHbLIX NOLONCEHUUl Y4ebH020 Mamepuand, HO UNA2aromcs He MNOJIHO,
HEenocneo008amenbHo, OONYCKAIOMCS HEeMOYHOCMU U  CYUjeCmEeHHble OWUOKU 8
onpeoeleHuy  NOHAMUL,  QOPMYIUPOBKE  NOLOMNCeHUl, He  NPUBLEeKAlomcs 0
apeymenmayuy omeema OCHOBHble NON0NHCEHUS UCCIe008AMENbCKUX, KOHYENMYAIbHbIX U
HOPMAMUGHLIX ~ OOKYMEHMO8,  Hem  YyMeHus  O0OOCHO8bI8AMb  C80U  CYHCOEHUS,
Habnooaomes HapyuieHue a102uxku usiodcenus. Omeem omaudaemcs HUSKUM YPOBHEM
CaMOCMOAMENbHOCMU, He CO0epiucUm CcoOCMEEHHOU NPOhecCUOHATbHO-TUYHOCIHOU
no3uyuu.

4. Huskuu  yposeHb  coomeemcmeyem  OYeHKe  HeYOO0B81emBEOPUMENbHO
00yuarwulicss HenpasuibHO 0QOopMuL omyem C OWUOKAMU, UMeem pAa3pO3HEeHHble,
beccucmemHbvle 3HAHUA: He yYMeem 8blOelamb 21A6HOe U 8MOPOCmeneHHoe, 0onycKaem
OwuUOKU 6 onpedeleHuu HNOHAMUL, QOpMYIUPOBKe MeopemudecKux MnoN0MHCEeHUL, He
OpUEeHMUPYemcs. 8 NOCMABIeHHOM Nneped HUM B0onpoce, OeCNOpsOOYHO U Hey8epPeHHO
uznazaem mamepuai, He CHOCODeH omeemumsv 0addce HA «HABOOAWUE)» BONPOCHL, He
VCMAaHABIUBAEN MEHCNPEeOMEMHble CEA3U.

© ®I'bOY BO «Uenl V»




