AokyMeHT nofrmcar TpoCTor STeR TP EP ARV K

Wrdopmaumsio Bna DenepanbHOE TOCY
®WO: Tackaep bEBUY  YUPEKIEHHUE BHICI
JonmxkHocTb: Pek «UenstOuHCKHIA T

1 POCCHUU

TApCTBEHHOE OI0/KETHOE 00pa30BaTe/IbHOE
ltero oOpa3oBaHus

bcynapcTBeHHbI yHuBepeuteT» (OI'BOY BO «Uenl'Vy»)

[ata nognucgums—1209202509:57:59
y . DOHJT OLUCHOYHBIX CPEICTB IIPOMEIKY|
HVKAIIBHBIN I BaTeNbCKast paboTa)» 1

04c19ed8bfbPSY3bbcb/7a486h9a8/ 8808322503

rOYHOM aTTecTaluy 1o npakTuke «[Ipon3BoncTBEHHAs NMpaKTHKa
1o HanpaBiteHuio noarotoBku 06.04.01 «buomornsm» GI'BOY BO

«Henl'Y»

ctp. 1

NMPOMEKYTOYHOM aTTeCTAIlUU
MPOU3BOJACTBEHHASL TPAKTHKA

(HAYYHO-UCCIIEJOBATEJIBCKASI PABOTA)

HaHpaBHCHI/IC IIOATOTOBKH (CHCI_[I/IaJ'IBHOCTB)

Hamnpasnennocts (mpoduin)
Mukpobuonorus 1 BUPYCOJIOTHS

IIpucBanBaemas KBaIMpUKALUSA

© Preoy BO «Yenl'Y»

DOoH/I OLIEHOYHBIX CPEACTB

I10 ITPAKTHUKC

06.04.01 BuoJorus

Maructp

®dopma o0yueHus
Ounas

['oxg naGopa: 2025

Yemsaouuck, 2025




®DoHT OIIEHOYHBIX CPEACTB IPOMEKYTOUHOI arTecTanyi «[Ipon3BoICTBEHHON HPAKTHKY (HAyYHO-HCCIIEN0BaTeNbCKas paboTa)
110 HanpasJienuto moarotoku 06.04.01 bronorus HanpasiaenHocTH «Mukpobuonorust u Bupycosorusy GIBOY BO «Yenl'Vy»

cTp. 2

1. HACITIOPT ®OHJJA OHEHOYHBIX CPEACTB

Hanpasnenue noarorosku: 06.04.01 buosorus.

Hanpasnennocts « MUKPOOHOIIOTHSI K BUPYCOJIOTHSI

Haumenosanue npaxtuku: [Ipor3BoscTBeHHAs paKTYKa (HAYYHO-HCCIIeIOBaTeNbCKas paboTa).
Cemectp usyuenus: 1, 2, 3.
Buj npakTuku: npon3BOACTBEHHAS.

Tun IMPAKTHUKH: HAYYHO-HUCCICA0BATCIIbCKAA pa60Ta.

Crnioco0 npoBeieHMsI: cTalluOHapHas U BbIE3/IHAS.
dopma IPOMEKYTOUHOM aTTECTALUM: 3a4YET C OLEHKOM.

2.1. KomneTeHII UM, 3aKpeNJIéHHbIE 3 IPAKTHKOI

2. IEPEYEHb ®OPMUPYEMBIX KOMIIETEHIIAM

[IpoxoieHre MpaKTHKH HAIPaBJIeHO Ha (OPMUPOBAHNE KOMITETEHIINH, IPE/ICTaBICHHBIX B Ta0muIe 1.
Tabnuma 1. Komnerenuuu, popmupyemMble B pe3ysibTaTe OCBOCHHSI TPAKTUKU

Kon Coneprxanue Konpl u conepxanue PesynbraTsl 00y4ueHus
KOMIICTCHIIN HHINKAaTOPOB
OIIK-7 | CnocobGeH B OIIK-7.1. onpenensier 3HATh:
cdepe cBoeit OCHOBHBIE UICTOYHUKHU U Jns noctmxenust OI1K-7.1 3HaTh: OCHOBHBIE
npogeccuoHan METOIbI TIOTYYSHHS OIIPE/ICTICHNUS, 3aKOHBI M TIPUHIIUTIBI
BHOM npodeccHoHaIbHOM (YHKIIMOHMPOBAHHUS )KUBBIX CHCTEM;
JeATETbHOCTH uH(pOpMaIuy, HPUHILIUITBI
CaMOCTOSTEIb HaINpaBJICHUS HAYIHBIX aHanM3a HH(POPMAaLH, paOOTHI COBPEMEHHOM
HO OTpPENeNATh  [MCCIEIOBAaHUM, anmaparypsl U BEIYUCIUTEIBHBIX CPECTB;
CTpaTETHIO U COOTBETCTBYIOIINX Jns noctmwkennst OIIK-7.3 3HaTh: MeTobI
npoOIeMaTUKy HAIPaBICHHOCTH JI0Ka3aTeIbCTBA JJOCTOBEPHOCTH TOTYIaeMBIX
UCCJIEJIOBAaHM,  |[IPOTpaMMBI pEe3yJIbTaTOB UCCIIEIOBAHUS; Oa30BbIe
NPUHAMATH MarucTparypsl; MIPUHIUIIBI HAYYHBIX HCCIIEIOBAaHUH B 007IaCTH
peleHus, B OI1K-7.3. ucnonb3yer MHUKPOOHOJIOTUH, UMMYHOJIOTUH,
TOM YHCIIE METO/Ibl aHAIN3a AMOpHUOJIOTHH, U IpYruX o0jacTel Onosoruy;
MHHOBAIIMOHH TOCTOBEPHOCTH U OLIEHKH | OCHOBHBIE HCTOYHHUKH HAyYHOU MH(pOpManuu

bl€, BHIOUpATh
51
MOIU(PHUITPOB
aTh METOJIBI,
OTBEYaTh 3a
KaueCTBO
pabot u
BHEJ[PEHUE UX
pe3yIIbTaTOB,
o0OecreunBaTh
MEpBI
MIPOU3BOJICTBE
HHOI
0e301acHOCTH
IIPH PEIICHUN
KOHKPETHOU
3a1a4uu

MEePCIEKTUBHOCTH
[PE3YIBTATOB IPOBENEHHBIX
HKCIIEPUMEHTOB U
HaOJII0ICHUH; IPUMEHSIET
OMBIT 0000IIEHUS U
aHaJIM3a HAy4HOU U
Hay4YHO-TEXHUYECKON
WH(OpMaIKK; UCTIONTH3YET
OIIBIT MPEJCTABIICHUS
[TOJIy4EHHBIX PE3yJIbTaTOB
B BU/JIE I0KJIa/I0B U
myOIMKaui.

1 TpeOOBaHMsI K MPEACTABIECHUIO
MH(POPMALMOHHBIX MaTEPHUAJIOB;
TEOPETUYECKHE

OCHOBBI OMOJIOTUH; OpTraHU3ALINIO
nabopaTopHO# pabOThI, OCHOBHBIE
TpeOOBaHUS K COCTaBJICHUIO OTYETOB
YMmern:

g noctuxenust OIIK-7.1 ymeTs: HaBbIKamMu
camoo0pa3oBaHus, paboThI ¢ yueOHOW 1
Hay4HOU JIUTEPATYPOU;

s noctikenust OIIK-7.3 ymeTb: cTaBUTh U
(bopMyIUpPOBAThH MENN U 3a1a91
AKCIIEPUMEHTAJILHOTO UCCIIEI0BAHUS;
MIPECTaBIIATh

pesyabraTel HMP; ucnons3osBats
CTaTHUCTUYECKUE MOX0/Ibl K AaHATTU3Y
OMOJIOTMYECKUX JTAHHBIX

Baapners:

Jns noctmxenust OIIK-7.1 Bmamers:
TEOPETUYECKHUMHU 3HAHUSIMU 00 OCHOBHBIX
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OMOJIOTMYECKUX 3aKOHOMEPHOCTSX;
Hns noctkenust OIIK-7.3 BnageTs:
METOAAMU aHaJIN3a SKCIIEPUMEHTAIbHBIX
JAHHBIX B 00J1aCTH OMOJIOrMYECKON HAyKH

OIIK-8 | Cmocoben OIIK-8.1. onpenensier 3HaTh:
HUCIOJIB30BaTh TUTIBI COBPEMEHHOMN s moctmkerust OITK-8.1 3HaTh: MeTOIbI
COBPEMEHHYIO anmaparypsl 1js MOJIEBBIX | 0aKTEPUOIOTHYECKOTO U HKOJIOTHYECKOTO
HCCIIeI0BATENbCKY | M TAOOPAaTOPHBIX WCCIIeIOBAHUS, TPUHIUT PabOTHI
10 almaparypy U |HUCCIECI0BaHMMN B 00JaCTU | COBPEMEHHOM armaparypsl IUIs TIOJIEBBIX U
BBIUMCIIMTENIBHYIO | TIpo(hecCHOHaTbHON 1a00paTOPHBIX UCCIIEIOBAHUIA; TIPaBUIIA
TEXHUKY JJIs NeATeNIbHOCTH; TEXHHUKHU 0e30IMacHOCTU Ipu padoTe ¢
pelLeHus OIIK-8.2. ucnonb3yer HCCIIEI0BATENbCKON anmnapaTypoi;
MHHOBALMOHHBIX | COBPEMEHHYIO YmMmers:
3aJ71a4 B BBIYUCIIUTEIIBHYIO s noctmxkenus OITK-8.2 ymers: MeTomamMu
po(heCCUOHATIBHO | TEXHUKY; paboTHI C COBpEMEHHOM anmapaTypoi u
i nestenbHocTr | OIIK-8.3. TBOpUecku BBIYMCIIMTEIbHBIMU CPEICTBAMH; METOAAMU
MoaupuIupyer CTaTHUCTUYECKON 00pabOTKH MOITYYEHHBIX
TEXHUYECKUE CPEACTBA Ul S3KCIEPHUMEHTAIbHbBIX IaHHBIX; padoTaTh 3a
pEILIeHNs] MHHOBALIMOHHBIX| MEPCOHAIBHBIM KOMITBIOTEPOM; BBIIIOJIHATH
3a/1a4 B OCHOBHbBIE HayUHO-HUCCJIEA0BATEIbCKUE
poQeccHoHaIBHOM orepaly Ha COBpeMEHHOM 000pYy10BaHUH;
JeATENbHOCTH. Baagers:
Hns noctmxenus OIIK-8.3 BnageTs:
TBOPUYECKMMH HABBIKAMU U IIPUEMAMHU
CHCTEMHOTI'0 aHaJIN3a; IPUEMaMH TBOPUYECKOTO
0JIX0/1a
K aHaJIM3Y U nepeiaye OMoJ0rnuecKon
MH(pOpPMaLIUU C UCTIONIb30BaHUEM
KOMIIBIOTEPHBIX TEXHOJIOTUH;
ITK-1 | Cnocoben [1K-1.2 Ananuzupyer 3HaTh:
HCIIOIb30BaTh HOpPMaTUBHBIE st noctmxenns [1K-1.2 3HaTh: HOpMaTUBHBIG
3HaHUe JIOKYMEHTBI, JIOKYMEHTBI pErJIaMEHTUPYIOLIHE
HOpPMAaTHUBHBIX pETIAMEHTUPYIOILNE OpraHMU3aII0 U METOAUKY TPOBEICHUS
JIOKYMEHTOB, OpraHM3alHIo U HAy4YHO-HCCIIEI0BATEIbCKUX U
PENIaMEHTHPYIOIM | METOAUKY IPOBEIECHUS MIPOU3BO/ICTBEHHO-TEXHOJIOTUYECKUX
X OpraHU3aLuIo Hay4HO- Ouosornyeckux pador.
IIPOBE/ICHUS HCCJIEIOBATEIbCKUX U YmMmers:
Hay4HO- IIPOU3BOJCTBEHHO- Jna noctmxenus 11K-1.4 ymers:
HCCIIEIOBATENCKH | TEXHOJIOTMYECKHX paboT | WCIOIh30BaTh CHCTEMHBIH MTOIX0]T B
X pa0ot aiis OHOJIOTMYECKOTO OMO0JIOTMH; UCTIONB30BaTh CUCTEMHBIH MOIX0/
PYKOBOJICTBA npouIs. B OMOJIOTHH; UCTIOIb30BaTh TEOPETUUECKHE
pabdounm [1K-1.4 Ucnionb3yet 3HaHUs B 00J1aCTH OMOJIOTUH B CBOEH
KOJUJIEKTUBOM U npodeccuoHaIbHbIE npodeccuoHanbHOM AeITEeNbHOCTH.

obecrieueHus Mep
TPOU3BOJCTBEHHOM
6e30MmacHOCTH

YMEHUS U HaBbIKH PaOOTh]
B J1a00paTopusx
OMOMETUITMTHCKOTO
npodus U Apyrux
YUPEKIECHUAX
OMOJIOTNUYECKOTO

npouIs.

Baapern:

Hns noctmxenus 11K-1.2 BmageTs:
byHIaMeHTaIbHBIMU OMOIOTHUECKUMU
MPEACTABICHUSIMU
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IIK-2 | Cnocoben I1K-2.3 Hcnonesyer | 3HATB:

HPUMCHATB MCTOBL|  ripodheccuoHaIbHBIE Jdna noctmxkenna 1IK-2.3 3Hare: mpasuia
KYJIPTUBUPOBAHWA, | ynMenuss W HaBBIKM | OpTaHM3aldM  paboThl B J1aOOpaTOpHAX
HACHTHOUKALH, paboThI OHOMEUITTHCKOTO npodus; npaBuja
TCHOMUKH U .

0aKTepHOIIOTNYECKOA, TEXHUKA
MIPOTEOMHKH . .

KJIMHUKO- Oe3omacHoil  paboThl B OMONIOrMYECKOi
MIKPOOPTaHI3MOR 1 i naboparopuu; OCHOBBI
HCTTONB30BATH X B AHArHOCTHYECKOH, paropuy; TUTAHUPOBAHUS
peLLIeHIH TIpoGJIeM OMOTEXHOJIOTMYECKON 3KCHEPUMEHTA
COOTBETCTBHUU C 7abopaTopuu ¥ IpyTux | YMeThb:
HAIIPaBJIEHHOCTHIO YUPCKACHUAX I[JISI JOCTHIXKXCHUA IIK-2.3 YMCTh:
(mpoduem) OMOJIOTMYECKOTO IUIAHUpOBaTh  paboTy B  J1abOpaTopHH;
IPOTrpaMMbl npouIs WCIIONBb30BaTh TCOPETUYECKUE 3HAHUS B
MarucTpaTyphbl J1a00paToOpHOit

pabore
Baanern:

Jns noctmkenus I1K-2.3 BinaneTs:
npo¢ecCHOHATBHBIMI YMCHUSIMHU U HABBIKAMU
paboThl B OaKTEPUOJIOTHUECKOM
(KJTMHUKO-TMAarHOCTUYECKOM ) TabopaTopuu U
JPYTUX YUPEKICHUSIX OHOIOTUIECKOTO
pOodUIIs; METOIMKOM IKCILTyaTaIlluu
OCHOBHBIX BUJIOB JIA0OPATOPHOM H TOJICBOM
anmaparypsl; QyHIaMeHTaIbHBIMU
OHMOJIOTMYECKUMU MTPEICTABICHUSIMU

3. COAEP’) KAHUE OHEHOYHBLIX CPEACTB

3.1. Buabl OllEHOYHBIX CPEICTB
Buibl 011eHOUHBIX CPEACTB MO MPAKTUKE, COOTHECEHHBIE C KOMIIETEHUUSMH, PEJCTaBIECHBI B

tabnure 2.
Tabnuna 2. Bupl OlIeHOUHBIX CPEJICTB MO MPAKTHUKE
Ne | Kox xommeTeHIMH, IIaHUPYEMBbIe pe3ylbTaTsl 00ydeHus | Konrposmp | Hanmenosan | HanmenoBauu
/m yeMbIe ue € OLIEHOYHOI'0
TEMBI, OLICHOYHOI'O | CpelIcTBa Ha
paszensl | CpeacTBa IS | IPOMEKYTOUH
TEKYILETO on
KOHTpOJNSl | arrectanuu/
No 3ananus
1 OIIK-7 [Toarorosu | 1. JlneBHUK -
Jus moctmxkenus OIIK-7.1 3HaTh: OCHOBHBIE TEIILHBIN 2. OTuer.
ONpeaeICHUs, 3aKOHbI U IPUHIUIIBI oTan 3. 3ammra
(G YHKIIMOHUPOBAHUS JKUBBIX CUCTEM; TIPHHITUIIBI OT4eTA.

aHanu3a uHpopmanuu, padboThl COBPEMEHHON
amnmapaTypbl ¥ BEIYUCITUTENBHBIX CPEICTB;
Jns noctumxkenus OIIK-7.3 3HaTh: METOABI
JIOKa3aTeJIbCTBA JJOCTOBEPHOCTH TTOJTYyIaeMBbIX
pe3yIbTaTOB HCCIENOBaHNS; Oa30BbIC
MIPUHITUTIBI HAYYHBIX UCCIICOBAHMI B 00JIaCTH

MI/IKpO6I/IOHOFI/II/I, HMMYHOJIOTUH, 3M6pI/IOJ'IOI‘I/II/I, n

JIpYyrux obnacteit Ouoaorum;
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OCHOBHBIE HCTOYHHMKH Hay4HOH MH(opManuu u
TpeOOBaHUS K MPECTABICHNUIO HH(POPMAIIMOHHBIX
MaTepHalioB; TEOPETUUECKHUE

OCHOBBI OMOJIOTHH; OPTaHU3AIUIO JTAOOPATOPHOU
palboThl, OCHOBHBIE TPEOOBAHUS K COCTABICHHUIO OTYETOB
Jia noctmxenust OIIK-7.1 ymeTs: HaBbIKaMu
caMm000pa3oBaHus, padOTHI ¢ y4EOHOW ¥ HAyYHOM
JIUTEPATypOH;

st moctmxenust OIK-7.3 ymeTh: cTaBuTh 1
(bopMyIHPOBATH LETH U 331241 YKCTIEPUMEHTAIBHOTO

U CCIIEIOBaHMSL; IPEJICTABIIATh

pesyabratel HUP; ucnonp30BaTh CTaTUCTUYECKUE
MIOJIXO/bI K aHAINU3Y OMOJIOTUYECKUX JaHHBIX

Jlia noctrkenus OIIK-7.1 BnazseTs: TeOpEeTUUECKUMHU
3HaHUSMH 00 OCHOBHBIX OMOJIOTHYECKUX
3aKOHOMEPHOCTSIX;

s noctuxenus OIIK-7.3 BnazeTs: MeToaMu aHaIU3a)
HKCIEPUMEHTAIBHBIX JAHHBIX B 001aCTH
OMO0JIOTMYECKOI HayKH

2 OIIK-8 Ocuosuoli | 1. Jlnesuux | Bomnpocer
Jlnst noctmxxenus OINK-8.1 3HaTh: MeTOIBI sran 2. Oryer. 3auera 1-25,
0aKTEpHOIOrHYECKOTO U SKOJOTHYECKOT0 HCCIIeJ0BAHUS 3. BammTa 31-49, 55-
MPUHIUT PabOTHI oT4YeTa. 73, 79-99
COBpPEMEHHOM anmnapaTypsl AJis MOJIEBIX U 4. 3auer.
nab0paTOPHBIX UCCIICIOBAHMI; TPABIIIA TEXHUKU
0e3omacHOCTH IIpu paboTe ¢

HCCIIeIOBATEIILCKOH ammmaparypoii;

Husa noctuxennst OI1K-8.2 ymeTs: MeToamMu paboThI ¢
COBPEMEHHOM aIapaTypor U BEIYUCIUTEIbHBIMA
CpeICTBaMU; METOJaMU

CTaTUCTUYECKOM 0OpaOOTKHU MOTYYEHHBIX
HKCIIEPUMEHTAIBHBIX JAaHHBIX; paboTaTh 3a
MIEPCOHAITBHBIM KOMITBIOTEPOM; BHIITOJTHSATE

OCHOBHBIE HAy4YHO-HCCIIEIOBATEIbCKUE ONIEPAIIMK Ha
COBPEMEHHOM 000PY/I0BAHHUH;

s noctmxkernnst OITK-8.3 BiianeTsh: TBOPUYSCKUMU
HaBbIKaMU ¥ IPUEMaMU CUCTEMHOTO aHAIIN3a; TpUeMam
TBOPYECKOTO MOAX0]1a

K aHaNU3y U nepeqade OMoIoTuYecKoi nHdopMauu ¢
HCIIOJIb30BAHNEM KOMITBIOTEPHBIX TEXHOJIOTHIA;

[IK-1

s noctmxenus [1K-1.2 3HaTh: HOpMaTUBHBIE
JOKYMEHTBI PerJIaMEHTUPYIOLIUE OPTaHU3AIUI0 U
METOJIUKY MTPOBEJICHUS HAYIHO-HCCIICTOBATEIBCKUX H
MIPOU3BOJICTBEHHO-TEXHOJIOTHUECKUX OUOTIOTHUECKUX
pabor.

Hns noctuxenwns [1K-1.4 ymeTs: ucnonp3oBath
CHUCTEMHBIH IMOIX0/ B OMOJIOTHH; UCIIOIL30BaTh
CHUCTEMHBIH IMOIX0/ B OMOJIOTUH; UCIIOIh30BATh
TEOPETHYECKHUE 3HAHUS B 00J1aCTH OMOJIOTHH B CBOCH
npodeccuoHaNbHOM JeSITeThbHOCTH.

st noctkenus [1K-1.2 BnaneTs: GyHIaMeHTaIbHBIMA
OMOJIOTMYECKUMHU MPEACTABICHUSIMHI
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3 [1K-2 3akmounte | 1. JlHeBHuk | Bompockr
Jns noctwkenus 11K-2.3 3HaTh: npaBuia OpraHu3alyy | TbHbINA 2. Ortuer. 3ayera 26-
paboThl B maboparopusix OHMOMEAMIIMHCKOTO MpOouils; | aTan 3. 3amura 30, 50-54,
MpaBHJIa TEXHUKH oTyera. 74-78, 100-

Oe3omacHOi paboOThl B OMOJIOTHYECKON J1abopaTopuu; 4. 3auver. 104
OCHOBHI ITAHUPOBAHUS YKCIIEPUMEHTA

Hns noctmwkenus [1K-2.3 ymeTs: mimanupoBaTh padoTy B
1a0opaToOpUu; UCHOIH30BATH TEOPETUUECKUE 3HAHUS B

nabopaTopHOH
pabote
Jst IOCTHKEHUSI [1K-2.3 BJIAJIETH:

npo(eCcCHOHANBHBIMA yYMEHHUSMU U HaBBIKAMH PAOOTHI
B 0aKkTEepUOJIOTMYECKON (KIMHUKO-IUArHOCTUYECKOM )
1abopaTopun M IPYTUX YUPEKIACHUSX OMOIOTUYECKOTO
npoduis; METOAUKON 3KCILTyaTallid OCHOBHBIX BHIOB

nabopaTopHOi U H0JIeBOM anmnaparypsl;
(dyHIaMeHTalbHBIMU OMOJIOrNYECKUMU
IPEJCTaBICHUSIMU

Tumnossie 3alaHuA, KPUTCpHUHU W II0KA3aTCJIW OLCHUBAHHA B pPAMKaxX TCEKYHIETO KOHTPOJIA
MNpEaACTaBJICHLI B pa60qel71 nporpamMme  IUCHUILIIMHBL. IlonHBIE KOMINIEKTHI OLCHOYHBIX CpCACTB H
KOHTPOJbHO-U3MCPHUTCIIbHBIX MAaTCPUAJIOB XPAHATCS Ha Ka(bez[pe.

3.2. IlepevyeHb BHI0B OLIEHOYHBIX CPEICTB
B xo/1e BbINONHEHNS IPAKTUKK UCTIONB3YIOTCS CIEAYIOIINE BUAbI OLIEHOYHBIX CPE/ICTB!

— odopmieHre THEBHUKA U OTYETA IO MIPAKTHKE;

—  3alIMTa OTYeTa;

— chava auddepeHurpoBaHHOro 3ayera (IMyTeM OTBETOB Ha KOHTpPOJIbHBIE Bompockl). Jlata 3auera

HAa3HA4aeTCs Ha KPaWHUM 1€Hb IIPAKTUKU.
B noxymeHTanuo no oT4ETHOCTH IO IPAKTUKE BXOMT:

— JIHEBHUK;

— OTuer;

— UHAMBHIYyaJIbHOE 3aJaHue: (QopMHUpYyeTcs Ul KaXJ0ro MarucTpaHTa OTAENbHO, Ha OCHOBE OObema
MIPAKTUYECKUX HaBBIKOB, KOTOpbIE OH JIOJDKEH MPUOOPECTH B TPOLECCE MPOXOXKAECHUS MPAKTHKH;
pa3pabaThIBalOTCsl pyKOBOJUTENEM MPAKTUKU OT OPraHU3AIMM U COIJIACOBBIBAIOTCS C PYKOBOAMUTEIEM
MPAKTUKU OT IPOHILHON OpraHU3aluy;

— JIMYHAs KapTOUKa MHCTPYKTAXa;

— XapakTepUCTUKa KypaTopa PAKTUKH;

— JIOTOBOp Ha TMPOXOXKJAECHHWE NPAKTUKU (Uil TeX CTYAEHTOB, KOTOpbIE MPOXOJAT IMPAKTUKY BHE
nabopaTopuil yHUBEPCUTETA);

— corjacoBaHue: oopMisieTcsi Uil Te€X CTYAEHTOB, KOTOpbIE MPOXOAAT MPAKTHKY BHE J1abopaTopHii
YHUBEPCUTETA; CO3/IA€TCSl HA OCHOBAaHUM 00beMa MPAaKTUUECKUX HAaBBIKOB, IPHOOPETAEMBIX B IIPOLIECCE
MIPOXOKJICHUS TPAKTUKH.

3.3. Conep:xaHue OLIEHOYHBIX CPEIACTB

Texymmit xoHTposs HUP ocymectBiusercs HaydHbIM pykoBoautesneMm. PesynpratuBHOcTs HIUP
XapaKTepu3yeTcs: 00beMOM HAKOIUIEHHOTO (haKTOJIOTMYECKOTO MaTepuaia, yuacTHEM B HaydHOU pabote
Kagenpol.

6.2.1. HuanBuayaibHOE 331aHHE HA TPAKTHKY

WnnuBuayanbHble 3a1aHus, COAEpKaHUE U MIJIAaHUPYEMbIE PEe3YJIbTaThl MPAKTUKH pa3padaThIBAIOTCs
PYKOBOAMTENEM MPAKTUKM OT OPraHu3allid M COIJIaCOBBIBAIOTCA C PYKOBOJIUTEIEM IPAKTUKU OT
npoUIbLHON OpraHU3aIiH.

IIpu ¢dopMupoBaHMM UHAWBUAYAJBHOTO  3a/J@aHUS  NPUMEHAIOT  OTJENbHbIE IYHKTH U3
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MEePEYHANPAKTUYECKUX HABBIKOB, KOTOPBIMH MOKET OBJAJAETh CTYACHT B 3aBHCHUMOCTH OT MPOQUIIS
nabopaTopuu, B KOTOpOi OyaeT MpoXOoAuTh MpakTukKa (1aboparopus JeueOHO-TPOPUIAKTHUECKOTO
YUpEXJIEHUs, TUILIEBOr0 IPEIPUITUS WIH UHON OpraHu3alun).
Ilepeuenb HABBIKOB /151 POPMUPOBAHUS UHIMBUAYAJLHOIO 32 JaHUS
3HaTh:

—  pexuM paboThl 1abopaTopuu, BeimoHsromniei uccnenosanus ¢ [IBA 111-1V rpynmner marorennoctu;

— TEXHHUKY 0€30IaCHOCTH U MPOTUBOAHAEMUYECKUIN PEKUM B JTaOOpaTOpUH;

— TPUEMBI COCTABIICHHUS HAYYHO-TEXHUYECKUX OTYETOB, 0030POB U MOSICHUTEIILHBIX 3aITUCOK;

— TpaBUJIa MOBEJCHHS COTPYAHUKOB B aBApUITHOM CUTYaIHH;

— [paBuWJIa B3SITHS MaTepuaa, ero TpaHCIIOPTUPOBAHUS B JTAOOPATOPHIO;

— [paBuWJIa XpaHEHHUS UCCIIeyeMOro MaTepuara.

— TEXHHUKY 0€30MacHOCTH AJisl paboThl B OMOIOrMYECKON U XUMHUYECKOH JabopaTopuu;

— cnocoObI 0TOOpa Mpob cHera, BOABI M THAPOOHOHTOB;

— Meroabl ounotectupoBanus u KXA;

— TpeOOoBaHUS K HAMCAHHIO U O()OPMIICHUIO BBIITYCKHON paboThI;

— TpeboBaHUs K OPOPMIICHHUIO MIPE3CHTALINH;

— COBpEMEHHBIE IKcIIepuMeHTalbHbIe MeTO1bI paboThl ¢ IIBA 11-1V rpynn narorensoctu.
YMerTs:

— IUTAHMPOBATH CBOIO paboTy U pabOTy NEpCOHAIIA;

—  OIpeneNsiTh XapakTep U 00beM MaTepHuaa, MoAJIeKaIIero NCCIeI0BaHUIO, CPOKH B3SITHS;

— IIOJIy4aThb CBIBOPOTKY KPOBHU;

—  BBIIOJIHATH UCCIIEIOBAHUS C TOMOIIbIO CBETOBOTO MUKPOCKOIIA;

—  BBIIOJIHATH UCCIIEIOBAHUS C IOMOILBIO JIIOMUHECLEHTHOIO MUKPOCKOIIA;

—  BBINOJIHATH UCCIIEIOBAHUS C TIOMOIIIBIO OMOXUMHUYECKUX, TeéMaTOJIOTNYECKUX aHATU3aTOPOB;

—  BBIIOJIHATH MOJIEKYJIIPHO-TEHETUUECKUE UCCIIE0OBaHN HA OCHOBE pa3InyHbIX BapuaHToB [I1[P

— BBIOMpATh METOJIMKY IIOCEBA MaTepHaa;

— Toa0MpaTh MUTATEIBHBIE CPEJIBI TSI TOCEBA;

—  BBLIEJATH YUCTYIO KYJBTYDY;

— BbIOMpaTh HEOOXOAMMBIE TECTHI JAJIs1 UACHTU(PUKALMU SHTEPOOAaKTepuil, KOpUHEOAKTEpHid, HeCcCepHid,
ncepromonan u japyrux HI'Ob, remodwmioB, Mopakcemsn, CTaQUIOKOKKOB, CTPENTOKOKKOB,
SHTEPOKOKKOB, OALIUIUI, KJIOCTPUANN, KaMITUIO0aKTEPHIi;

—  OIpenensITh aHTUOMOTUKOTPaMMYBBIJIETIEHHON KYJIbTYPHI;

—  0hOpMIIATH 3aKJIIOUNUTENbHBIN OTBET 110 YCTAaHOBJIEHHOU (hopMe;

— BbIOMpaTh HEOOXOAUMBIE TECT-00BEKTHI AJIs OLIEHKH TOKCUYHOCTHU MPUPOJHBIX U CTOUHBIX BO/I,
OTXO/IOB;

— KpUTUYECKH aHAJIM3HPOBATh U HHTEPIPETUPOBATH MTOJIy4aeMyI0 HH(POPMAIUIO;

—  0(OpPMIIATH YIETHO-OTYETHYIO JOKYMEHTAIHIO;

— U3JaraTh U KPUTHYECKHU aHAJM3UPOBATh [TOJydaeMyro HH(OpMaluIo;

— TPEJCTABIATH PE3YIbTATHI JAOOPATOPHBIX OMOJIIOTMYECKUX HCCIEIOBAHUM.

—  BBINOJHATH KOHTPOJIb COOJIIO/IEHUS TEXHUKH 0€30aCHOCTU U MPOTUBOAIUAEMUYECKOTO pexruma
CPEIHUM M MJIAIINM MEATIEPCOHATIOM.

Bnaners:

— TexHuKoM BoiAeneHus u uaeHtuukanuu [IBA 111-1V rpynn natorennocrtu;

— TEOpPEeTUYECKHM MaTepuajoM 110 TEME BBIITYCKHON padoThI;

—  METOJMKaMH UCCIIE0BaHUI, KOTOPbIE UCIIOJIB3YIOTCS B XOZI€ MOJIyUYEHUS pPe3ylIbTaToOB;

— METOJaMH CTaTUCTHUYECKON 00pabOTKH MOITyUYEHHBIX SKCIIEPUMEHTAIBHBIX Pe3yIbTaTOB.

— METOAMKOH BBINOJIHEHHS O0IIEr0 aHaIM3a KPOBH;

— METOAMKOH BBINOJHEHHS O0IIET0 aHaI13a MOYH;

—  METOJMKaMHU BBIOTHEHUS ceposiornueckux uccnenoBanuii (PHU®, UDA, PIIT'A, PA);

— METOJaMU MUKPOOHOIOIHYECKOr0 MOHUTOPHHTA,;
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METOIaMHU MOJIEKYJISIPHO-TEHETHYECKON TUATHOCTHKHY;

METOJJaMH [IUTOJIOTUYECKUX UCCIICIOBAHUIA;

METOAaMU OMOXMMUYECKHUX UCCIICJOBAHMIA;

METOJIMKaMU OMOTECTUPOBAHUS C HCIIOJIb30BAHUEM B KQ4e€CTBE TeCT-00BEKTOB PAKOOOPA3HBIX, PHIO,
BOJIOPOCIICH, MAaKpO(PHUTOB;

METO/IaMH1 KOJIMYECTBEHHOT'O XMMHYECKOTO aHAITN3a IPUPOIHOM, MU THEBOH, CTOYHOM BOJIBI,
METOaMH THPOOUOIOTUIECKOTO MOHUTOPHHT ;)

HaBBIKAMU pabOTHI C COBPEMEHHOM armaparypou;

HaBBIKAMU PEIICHUS 3a/1a4 MPOPECCHOHATBLHOMN JICATEIILHOCTH Ha OCHOBE HH()OPMAIIHOHHOHN |
Ooubmorpadguueckon KyJIbTyphl;

HaBBIKAMU aHaJHM3a WH(GOPMALIUY U TIPEACTABICHUS PE3yIbTaTOB JTaOOPATOPHBIX OHMOIOTMYECKIX
HCCIICIOBAHMIA;

HaBBIKAMU aHAJIM3a HH()OPMAIIMH U TPECTABICHUS PE3Y/IbTaTOB HAYUYHBIX MCCICAOBAHUM.

3.3.2. IlHeBHHUK U OTYeT: 001He TpedboBaHusl K 0()OPMIIEHHUIO.

CTpyKTypa oTueTa CTYJI€HTA 10 IPAKTUKE COCTOMT U3 CIEIYIOLUX Pa3/IesIoB:
TUTYJIbHBIN JIUCT;
BBEJICHHWE JOJDKHO BKIIOYaTh HAMMEHOBAaHHME OpraHU3allMH, TI/I€ CTYACHT MPOXOAWIT TMPAKTHKY,
MOJIpa3/ielieHue, BhINOJHAEMas padoTa, PYKOBOJAUTENb MPAKTUKU OT opranusauuu. Bo BBeneHun
OCYIIECTBIISICTCS aHAN3 (HPAaKTUIECKUX MAaTEPHAJIOB, TIOJTYYEHHBIX B MPOIECCE MPOXOKACHUS NPAKTHKH,
(hopMyITUpPYIOTCS LIENb M 337a4d, KOTOPhIe NMPAKTHKAHT CTABHT W pEIIaeT B XOJE BBIMOJHEHUS NMPAKTHKY;
OCHOBHAs 4acTb OTYeTa IO MPAKTUKE MOXKET BKJIIOYaTh OT ABYX M Oosee paszzenoB. M3noxenue
MaTepuaia J0DKHO ObITh IOCJeN0BaTeNIbHBIM. B mepBoM paszjenie u3nararoTcsi OCHOBHBIE METOJbI U
IIPUEMBI, HCIIOJIb3yeMbIe CTYJEHTaMHU B LIEJSIX MPOBEACHMs 00CIIEOBaHUS OpraHU3alMy B LIEJIOM U
OTAENBHBIX MOJPA3IEIICHUI U CITyK0, B TOM YHCII€ aHAJIN3 COOTBETCTBHSI BBHIIOJIHAEMBIM CITYKEOHBIM
(yctaBHBIM) QYyHKIMSAM U 3agadaM. [[is sToro HeoOxoaumo BbIOpaTh, pa3paboTath U O0OOCHOBATH
METOJIbl PELIEHUS] IOCTABJIEHHBIX KOHKPETHBIX 3ajad. Bo BTOpoM paznene aHamu3upyercs Bce
coOpaHHbIE B X07ie 00cie1I0BaHNsl MaTepHralbl (TaOJIUIbl, CXEMbI, TpaUKH, TUarpaMMbl U BOIPOCHUKH
BBIHOCSITCS B IPUJIOKEHHE);
3aKJIIOYEHHE JIOJDKHO COZAEp)KaTh MH(OpMaIuio 00 MUTorax MPaKTHKH, 3/I€Chb TaKXkKe MepedHCIIsIOTCS
BBITIOJTHEHHBIE Pa3/IelTbl 3aJJaHUs Ha TPAKTHKY;
NPUIIOKEHUSI MOTYT COJIEP’KATh JIOKYMEHTHI, KOTOPBIE COCTaBHJI CTYACHT WJIM HaJl KOTOPBIMH OH padoTall
(ecnu pa3MeleHre ITUX JOKYMEHTOB HE COCTaBJIsIeT KOMMEPUECKYIO MITH FOCY1apCTBEHHYIO
TaiiHy). B naHHOM paznene He06X0AUMO 10100paTh MPUMEPHI TOKYMEHTOB, KOTOPbIE ObLTH (MOTJIH OBl
ObITh) HCIOJB30BaHBl B KaydecTBe o0Opa3noB B pabore. K oTuery HEOOXOAMMO MPHIOKUTH
yIpaBJIeHYECKHE M IUIAHOBBIE JIOKYMEHTHI, (OpMBI W OJaHKH, HCHOIb3yeMble Ha KOHKPETHOM
MPEINPUATHH WIH OPTaHU3AIIH.

IIpaBuia opopmieHus:
Otuer AomKeH ObITh akkypaTHO odopmiieH u ckpemieH. Odopmisercs Ha auctax (opmara A4.
ConeprkaHue uznaraercs rpaMOTHO, YETKO U JIOTHYECKU MOCIIEI0BATENbHO.
PaboTa BBITIONHSAETCST MAIIMHOITMCHBIM CITIOCOOOM C COOJTIOZICHUEM ITOJIeH: JieBoe — 25 MM, mpaBoe — 10
MM, BepxHee — 20 MM, HmxHee — 20 mm. Ilpudt — Times New Roman, kernp — 14, MexxcTpoUHbIi
uHTepsan — 1,5.
OO6mwmii o6beM otyera o npaktuke — ot 30 10 40 crpanuil.
CrpaHHUIBl HYMEPYIOTCS, HAUWHAS C TUTYJIBHOTO JIUCTa (HOMEp CTPAaHUIIBl HA HEM HE MPOCTABISAETCA),
apaObCKUMHU ITU(pPaMU CHUZY T10 LIEHTPY.
Kaxx b1t pazzien oT4eTa HAYMHAETCS C HOBOM CTPAHUIBI. 3ar0JIOBKH CTPYKTYPHBIX AJIEMEHTOB [T€YaTaOT
MPONUCHBIMU OyKBaMU M PacIioyiararoT 1O LEHTPY CTPAaHHUIIBI. TOYKM B KOHIIE 3ar0JIOBKOB HE CTaBSTCA,
3aroJOBKM HE MoauyepkuBaroTcs. IlepeHoch 0B BO BcexX 3aroyioBKax He JomyckaroTcs. PaccrosHue
MEXTyHa3BaHUEM pa3jiesia U MOCIeYIOUIMM TEKCTOM JIOJKHO ObITh paBHO 1 MHTEpBay.
Hudposoit marepuan odopmisercs B Buie Tadnuubl. Kaxmas Ttabnuma A0MKHA HMETh CBOM
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MOPSIIKOBEIN HOMEp M Ha3zBaHue. Ha3zBaHue TaONUIIBI pacioaraeTcs 1o meHTpy. B Texcre o0s3aTensHO
JOJDKHA OBITH ClIeJlaHa CChUIKA HAa Hee, KOTopas MOXKET ObITh oopMIIeHa CIEAYIONUM 00pa3oM: «...
PE3yNIbTAThI TAHHOTO UCCIICIOBAHMSI IPUBEICHBI B Ta0JI. 2) WIIH «... PE3YJIBTAThI JAHHOTO UCCIICIOBAHUS
(cm. Tabu1. 2) mokaszanu, 4To...». Hapsany ¢ Marepuaaom, opOpMIIECHHBIM B BUJE TAOIHIL, ISl OOJIbIIeH
HarJISITHOCTH, JaHHBIE MOXKHO TMPEJICTaBIATh B BHJIIE PUCYHKOB. Hymepanus puCyHKOB (Takke Kak U
TaOJIUII) JIOIYCKAEeTCsI CKBO3HAS 110 BCEMY OTYETY, TaK M OTICIBHO 1Mo pazaeiaM. Hampumep, puc. 1.4.
(TepBbIit pa3en, 4eTBePThI pUCYHOK). HO Tpu 3TOM HEOOXOAMMO MOMHHTH, YTO B OTYETE TOJDKEH OBITh
WCIOJIb30BaH OJMH TPHUHIUI HyMEpaluu TaONWIl M PUCYHKOB. Ha3BaHWe pHCYHKa B OTJIMYHE OT
3aroJ0BKa TaOJIHIIBI PAcIoNaratoT MO/, PUCYHKOM IO LEHTPY.

— CchbuIKH Ha JIUTEpaTypy cienyer ohopMIIsATh B KBaJAPAaTHRIX CKOOKAX, C yKa3aHUEM HOMEpa UCTOYHHUKA
B CIMCKE UCIIOJIh30BAHHBIX HCTOYHHKOB U CTPAHUIIBI, HATIpuMep, [4].

3.3.3. [l1an 1HeBHUKA M OTYETA IO MPaKTHKe B 1 cemecTpe.
B nmHeBHUKE-0TUETE YKA3BIBAIOTCS M PACITUCHIBAOTCS CICAYIOIINE PA3/IeIbI.
— Paszzgen 1. OT4eT 0 BHINOJHEHUN HHIMBUIYAIHHOTO TJIaHA HAYYHO-HUCCIIEA0BATEILCKOM paboThI 3a 1
cemecTp (YKa3bIBAIOTCS IaThl BHINOJHEHHS pa3indHbIX dtanoB HUP u natel ncnionxenus).

No Bunst pador mo HUP B cemectpe CpOK BBIIIOJTHEHUS OtmMmeTka o
/n (mecsn) BBITNIOJIHEHUH
1 N3yueHne Hay4HOU JINTEpATyphl
2 CornacoBaHu€ TEMbI 1 HAYYHOT'O PYKOBOAMUTEIS
3 CocraBieHue 1j1aHa 1 yTBEpKICHUE 3aJaHus

HUP

4 Bri6op uncrpymentapust HUP,
000CHOBaHNE aKTyaJIbHOCTH,
(dopMyIIHpOBKa LIENH U 3a/1a4
UCCIICIOBaHMS, XaPaKTEePUCTHKA
U3YYEHHOCTH TEMBI

5 [ToaroroBka npenaBapuTEIbHON
6ubmorpapuUMarucTepcKoit
nucceptaruu (20 mo3uruit)

6 PenensupoBanue HaydHbIX Tpya0B (1 cTarhsi)
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— Pazgen 2. TlpenBapurenbHOE BBEIEHNE MAaruCTEPCKOM AUCCepTaluK (TOTOBUTCS 0030p JIUTEPATYPHI IO
3aJJaHHOM TeMe).

— Paznen 3. bubnuorpaduueckuii Ciucok (COCTaBISAETCS CIUCOK UCIIOIB30BAHHOM JTUTEPATYPHI
cornacHo ['OCT).

— Pasnen 4. Peuen3sus Ha cTaThIO (BBIIOIHAETCS BBIOOP OMYOJIMKOBAHHOM CTAThH OJIM3KHIMA MO TEMaTHUKE
K BBIOPaHHOM TeMe, U MUIIETCS PeLieH3Hs 110 Hell).

3.3.4. Ill1an THEBHUKA U 0TYETA MO MPAKTHKe B 2 ceMecTpe.
B mHeBHUKE-0TUETE YKA3bIBAIOTCS M PACITUCHIBAIOTCS CIICAYIOIINE Pa3JICIIbl.
— Pazmen 1. Ot4er o BBINOJIHEHUU HHUBUYaTbHOTO TJIaHA HAYYHO-UCCIIEI0BATEILCKOM paboTh 3a 2
cemecTp (YKa3bIBAIOTCS JIAThI BBIIOJHEHUS pa3ndHbIX dtanoB HUP u natel ncnonHeHus).

Ne Buasl pabotr mo HUPM B cemectpe Cpok OtmMmeTka o
/1 BBITTOJTHCHUS BBITTOJTHCHUH
(mecsi)

I/I3yquI/Ie METOINYECKOM JINTCPATYPhI

3HAKOMCTBO C MCTOJaMHM NCCICIOBaHUA

1
2
3 AHanIu3 IUTEPATyphl C ONKUCAHUEM METOAOB
4

HpI/IO6peTCHI/Ie INCPBUYHLBIX HABBIKOB  OBJIAJICHHA
MCETOJaMM HMCCJICAOBAHUA

5 CocraBnenue o6udnuorpaduyeckoro CITHCKa,
OXBATBHIBAIOLIETO CTaTbU C ONHCAHUEM METOJIOB
UCCIICIOBAHMS

6 [Toaroroska oryera mo HUP 3a 2-it cemectp

— Pasznen 2. AHanu3 TUTEPATYpPhI C OMTUCAHUEM METOI0B (TOTOBUTCS 0030p JIUTEPATYPHI I10 METOIaM
HCCJICTIOBAHMS, KOTOPBIE HEOOXOMMBI JIJISl BBITOJTHCHUSI WHAUBUIYATLHON TeMbI HAyqHO-
HCCIIE0BATEIIbCKOM paboThI).

— Paznen 3. bubnuorpadudeckuii CECOK (COCTAaBISAETCS CIUCOK HCIIOIB30BAHHOMN JTUTEPATYPhI
cormacHo ['OCT).

3.3.5. Il;1an THEeBHUKA W 0TYETA MO MPAaKTHKe B 3 ceMecTpe.
B nHeBHUKE-0TUETE YKA3bIBAIOTCS U PACITUCHIBAIOTCS CICAYIONINE Pa3/IeNbl.
— Pasmen 1. Or4yer O BBINOJIHEHWW pPa3/elIOB WHIUBUIAYATBHOTO IUIaHA HAyYHO-HCCIIEIO0BATEIIHCKOM
paboTsl 3a 3 cemecTp (yKa3bIBAIOTCS AAThI BHITOTHEHUS pa3nu4HbIX aTanoB HUP u natel ucnonnenus).

Ne Bunei pabor no HUPM B cemectpe Cpok OtmeTka o
/I BBIITOJIHEHUS BBITIOJITHEHUH
(mecs)
1 Kputuueckuii aHanmu3 npoOieMbl  MarucTepcKoi
JICCepTAIlMi Ha OCHOBE JIUTEPATYPHBIX JIaHHBIX
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2 Ornucanne METOI0B CTATUCTUIECKON 00pabOTKH
3 [TogroToBka TE3MCOB WM CTaTbU MO0  JHOOOMY
ACIICKTY TEMBI MaFHCTepCKOﬁ Auccepranuu
4 VYyacTue B HAYYHOM MEPOIPHUATUU B KayeCTBE
CIymaTeid A/AIm JOKJIaJUuKa
3) IToaroroska oruera no HUP 3a tperuii cemectp

wn

o

Pazmen 2. Otuer 0 pe3ynbTarax HAyYHO-HCCIEIOBATEIBCKOW pabOThl 3a ceMecTp (TOTOBUTCS
JTUTEPaTypHBIA 0030p MO TpoOJieMe MAarucTepCKOd JIUCCepTAIlii;  OMMCHIBAIOTCS  METOJbI
CTaTUCTHYECKOW 00pabOTKH, KOTOpBIE MPHMEHSUIUCh B XOJE€ aHajiu3a TOJYYCHHBIX JaHHBIX;
MIPUKJIAIBIBACTCS TE3HUCHI/CTAThsl HA TEMY PabOThI).

Paznen 3. OnyOnukoBaHHBIE M alipoOOMPOBAaHHBIE MaTEpHAIbl IO TEME MaruCTEPCKOW JAMCCEpTaIllUuH
(IpUKITaBIBACTCSI TEKCT TE3UCA/CTAThU MO0 TeMe OJIM3KOW K MarkucTEepPCKON IUCcCepTalnu, cepTudukat
y4acTHs B KA4ECTBE CIyIIATENs WM JOKJIATINKA Ha HAYYHBIX MEPOIPHUSITHSX ).

3.4. TunoBble KOHTPOJIbLHbIE 32/IAHUS H BOIIPOCHI IUIsl IPOMEKYTOYHOM aTTecTaluu

3.4.1. KoHTpoJIbHBIE BONPOCHI K 3a4eTy M0 MPAaKTHKe BO 2 ceMecTpe.
IlpaBuia TexHMKM 0€30ACHOCTM W MPOTUBOSIMIEMHMYECKOTO peXuMa Ipu pabore ¢
Mukpoopranusmamu III-1V rpynn natoreHHocTH.
Pexum paboThl KIIMHUYECKOM, 0aKTEpHOIOrHUECKON, XMMUYECKOH J1ab0paTopuu.
KonTtposs cobtoaeHns NpOTUBO3NUAEMUYECKOTO PeXXKUMA.
[TpoTrBOAIIMIEMIYECKUI PEKUM U X0 TAOOPATOPHBIX UCCIICAOBAHHMA ITPU paboTe C BO30YAUTEISIMU
0Cc000 OIaCHBIX HH(EKIIUA.
HopMmaTtuBHO-TexHMUECKas JOKYMEHTAIMs, periaMeHTHPYIoIast paboTy KIMHUKO-AHATHOCTUYECKUX
nabopaTopuid.
[IpaBuiia noBeaeHUsI COTPYIHUKOB 1a00paTOPUU B aBapUHHOM CUTYyalllu.
TpeOoBanus, mnpenbsBAsieMble K MaTepuany Uil  OaKTepUOJOIMYECKOr0 M XMMHYECKOIro
UCCIIEIOBaHMsI, CPOKH B3ATHUS U IOCTaBKHU B J1a0OPATOPHUIO.
Opranuzanus B3ATHS U JIOCTaBKU MarepHajia B JabopaTopuio, TpeOOBaHHS K O(POPMIICHHIO
CONPOBOAUTEIILHON JOKYMEHTALUU.
VYcnoBus U crmocoObl TPAHCIIOPTHUPOBKH M XpaHEHUsI MaTepHaa sl HCCIeI0BaHUsL.

10. [TpaBuia moAroTOBKH 0030pa JINTEPATYPHI 110 TUIAHUPYEMOH TeMaTHKe PadOTHI.

11. TpeGoBanus k opopmiieHuto 6NOINOrpaPUUECKOro CUCKa, OXBaThiBaoero crateu no reme HUP.
12. TeopeTuueckre OCHOBBI TPOBECHUS SKCIIEPUMEHTOB U HAOIIOICHUH.

13. Metoapbl pemeHus 3a/1a4, pa3pab0oTaHHBIX K HACTOSIIEMY BPEMEHH B paMKax BHIOpAaHHON HaydYHOH

TCEMATHUKH.

14. TpeGoBanus k 0(hOpMIICHHUIO peLieH3UH Ha cTaThio o Teme HUP.

RBRO©oo NN E

0.
1.
12.
13.

3.4.2. KoHTpoOJIbHBIE BONIPOCHI K 324€TYy IO NPaKTHKe B 3 ceMecTpe.
OmnpeneneHne METOI0B IOCEBA M MOAOOpa MUTATENbHBIX CPE.
[TonsTHe «vuncTas KyabTypay, CIOCOObI MOYYEHUS «YUCTON KYIbTYPbI» MUKPOOPIaHU3MOB.
Tectsl 11 onpeeneHnst TAKCOHOMHUYECKOTO MTOJIOKEHUS «UUCTON KYJIBTYPBD».
OTansl BeIAEIEHUS] MUKPOOPTaHU3MOB M3 KIIMHUYECKOT'O MaTepraa i 0ObEKTOB BHEIIHEH CpPeJIbl.
MeTob1 uIeHTU(DUKALIUN «UUCTOU KYIbTYPBD) MUKPOOPTaHU3MOB.
Otanbl UASHTU(HUKALUN SHTEPOOAKTEPHA.
Oransl uaeHTUGUKAINN KOpUHEOaKTEepUHt.
Otanbl UASHTU(HUKAUU OOpaeTeI.
Oransl uASHTU(DUKAIIMH Heflccepuid.
Otanbl UASHTU(DUKALUY [ICEBJOMOHA/I.
Oranbl HASHTUPHUKAUN TeMOUIL.
Oransl UASHTU()UKALUY MOPAKCEL.
Oranbl HACHTUPUKAUH CTAPHIOKOKKOB.
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14.

15

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

217.
28.

29.
30.

Dranbl UACHTHPUKAIIUN CTPETITOKOKKOB.
Oransl HACHTU(PUKAIIIN SHTEPOKOKKOB.
Oransl uaeHTU()UKAIUT OalnIL.
Otanbl UACHTUPUKAIUU KIOCTPUIUH.
Oransl UACHTU(DHUKAIMT KAMITUIOOAKTEPUH.
MeTo/ib1 OTIpeieTICHUS YyBCTBUTEIHHOCTH K aHTUOMOTHKAM.
[lonsaTne «aHTUOMOTHKOTPAMMAY).
OOBEKTHI, MPEAMETHI HCCIECIOBAHUS U 33141 CAHUTAPHONH MUKPOOHOIOTHH.
Dranbl IOCTAHOBKYM UMMYHO(EpMEHTHOTO aHaIH3a.
Cyts [P, 3HaueHuE B 1a0OPaTOPHON JUATHOCTHUKE.
BapuanTs! moctanoBku ITIIP. Ocobennoctu ITL[P Real Time.
TexHuka paboThI Ha CBETOBOM U JIIOMUHECLIEHTHOM MUKPOCKOIaX.
bazoBble  MpUHLMIBI HAy4YHBIX HCCIEAOBAaHUN B 00JACTM MHUKPOOMOJOTHH, HMMYHOJIOTHH,
AMOPHUOJIOTHH, U IPYTHX 00JacTeld OMOIOTHH.
Teopetnueckre OCHOBHI MPOBEICHNUS SKCIIEPUMEHTOB 1 HAOIIOICHUIA.
MeTtonsl penieHus 3aaa4, pa3pad0oTaHHBIX K HACTOSIIEMY BPEMEHU B paMKaX BbIOpaHHOW HAy4HOU
TEMaTHKH.
Cratuctuueckue MeTo 16l 00paboTKH HHPOPMAIIMH 110 BBIOPaHHOM TEMATHKE.
TpeboBanusi o 0pOPMIICHUIO HAYYHO-HCCIIET0BATENbCKOM paObOTHI.

3.4.3. Ili1aH 0TBEeTOB K KOHTPOJIBHBIM BONIPOCAM K 3a4eTy MO NPAKTHKe BO 2 ceMecTpe.
[IpaBuna TexHUKH O€30HACHOCTH M NPOTHBOAIHMJIEMHYECKOr0 peXuma mpu pabore ¢
Mukpoopranusmamu III-1V rpynn natoreHHocTH.

Ocnosuble nonoxenust CIT 1.3.2322-08 «be3zonacHocTs padoThl ¢ Mukpoopranuzmamu |1-1V rpynn
MaTOreHHOCTU (OMAacHOCTH) M BO30YIUTENSIMU Mapa3suTapHbIX Oosie3Hei». Pabouas oxexna u
CpeACTBa MHAMBHYalIbHOHN 3alllUTHl COTPYAHMKOB jJaboparopuu. Ilepeyens u npaBuia paboTsl B
«9HCTOI» 30He MabopaTopuu. [lepeueHs u mpaBuiIa paboThl B «3apa3HOii» 30He J1ab0paTOpUu.

Pesxxum paboThl KIIMHUYECKOH, 0aKTEPHOIOTHUECKON, XHMUYECKOH J1a00paToOpHu.

TpeboBanust k moOMelIeHHIO, TA€ pacnonaraercss Jjabopatopust coriacHo CIT 1.3.2322-08.
TpeboBaHusi C TOCTOSIHHBIM COTPYIHUKaM JlabopaTopuu: NpOQUIAKTHYECKHE OCMOTPBHI,
UHCTpYKTaXxH. TpeOoBaHMS K JAOMYCKYy B J1IaOOpPaTOPHUM MOCTOPOHHUX JIMIL: CONPOBOXKJIEHHE,
¢uKkcalysa B CIEUMaIbHOM XXypHaye, MHCTpyKTax. TpeOoBaHUS K «UHCTON» U «3apa3Hoil» 30HE
nabopaTopHuy, K CAHUTAPHBIM IPOMYCKHUKAM.

KoHTpo:ab cobmoieHus pOTUBOAUAEMUYECKOTO PEXKUMA.

OyHKIMM  PYKOBOAMTENS  OpraHM3allMM, PYKOBOAMTENS  IOAPA3AEICHMs, KOMHUCCHH  IIO
0100e30MaCHOCTH.

[TpoTHBOAIIHIEMUUECKUI PEKUM U XOJ1 TAOOPATOPHBIX HCCIeI0OBaHUN MPH paboTe ¢ BO30OYAUTENIIMU
0c000 OTMAaCHbIX HHEKINH.

TpeboBanust Kk moMelleHHIO, TAe pacnonaraercss Jnadopatopust corimacio CIT 1.3.3118-13.
TpeboBaHusT C TMOCTOSIHHBIM COTpPYJIHUKAM Jlabopatopuu: NpOPUIAKTHUYECKHE OCMOTPHI,
UHCTpYKTaXxH. TpeOoBaHMS K JOMYyCKy B Ja0OpaTOpHUM MOCTOPOHHUX JIUI: CONPOBOXJICHHE,
¢uKcalysa B CIENHUaIbHOM XXypHaye, HHCTpyKTax. TpeOoBaHUS K «UHCTON» U «3apa3Hoil» 30HE
nabopaTopuu, K CAHUTAPHBIM POIMYCKHUKAM

HopmaTtuBHo-TexHHUecKas JIOKyMEHTalus, peraamMeHTHpyoIas paboty KJIMHUKO-
JTUArHOCTUYECKHUX JTa00paTOPUiA.

@3 PO Ne 128 or 08.08.200lr «O nuueH3MpOBaHMM OTIEIbHBIX BUJOB JESATEIBHOCTH.
[TocranoBnenne Ne31 ot 22.01.07r «OO6 yTBepKACHUM TOJOXKEHUS O JIMIEH3UPOBAHUH
NesITeIbHOCTH, CBSI3aHHOM C UCIOJIb30BaHUEM BO30yaUTENeH MHPEKIMOHHBIX 3a00neBanuii». CII
1.3. 1318-03 «Ilopsimox Beimaun CDO3 0 BO3MOXKHOCTH MPOBEACHUS pabOT ¢ BO3OYIUTEISIMHU
MH(EKIMOHHBIX 3a001eBanuit yenoseka [-IV rpymnn naroreHHOCTH (OaCHOCTH), TEHHO- HHXEHEPHO-
MOJU(DUIIMPOBAHHBIMU MM, SAAMHU OHOJOTHYECKOTO MPOUCXOXkAEHUs M reabMuHTammy. CII
1.3.2322-08 «be3zonacHocth paboTbl ¢ Mukpoopranuzmamu Il1-IV rpynn matoreHHoctu u
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BO30yauTENAMH Mapa3suTapHbIx 6omnesnei». CII 1.2. 036-95 «Ilopsiok yuera, XpaHEHHS, Iepeladun 1
TPAHCIIOPTHPOBKH MHUKpooprann3mMoB [-IV rpynm matorerroctn». MY 1.3.2569-09 "Opranuzanus
paboThI MabopaToOpHii, UCTIONB3YIOIIMX METO/IbI aMIUTN()UKAITUN HYKJIIEMHOBBIX KUCIIOT IpH padoTe C
MaTepuaioM, cojepKamuM MuKpoopranu3Mbl [-IV rpynn marorennoctu". MY 1.3. 1888-04
Opranmsanuss pa®otbl mpu ucciaenoBaHusx Merogom I[P marepumana, WHQHUIHPOBAHHOTO
naToreHHeIMu ouosornyeckumu areuramu I1I-1V rpynn narorennocru.

6. IlpaBuia nmoBeneHUs: COTPYAHUKOB JTA0OOPATOPUU B aBApUIHON CUTYallnH.

[Tpumepsr uHUIMpOBaHUS. J[OKYMEHTBI, PETIIAMEHTHPYIONIUME MEPONPHUATHS TIpPU aBAPHIHBIX
CUTYyalUsIX. 3amac Cpe/ICTB Ha clly4yail aBapuiiHOM cuTyanuu. OTBETCTBEHHBIE JiKIla. TpEeHUPOBOYHBIE
MEpONPUATHS U HHCTPYKTaXu. JINKBUanus aBapuii ¢ pa3opbI3ruBanuem; 6e3 pa3opbI3ruBaHus; PH
aBapusX, CBSI3aHHBIX C HAPYLIEHHEM LEJIOCTHOCTU KOXKHBIX IIOKPOBOB; IPU aBapHUM, CBA3AHHOM C
HapyIICHHEM IEIOCTHOCTH HM3OJHUPYIOIIET0 KOCTIOMAa WM IMHEBMOKOCTIOMa. OOmme Mepsl Mmpu
JUKBUAAUMU aBapui. JlukBupgauus aBapuii Ha OOOpYJOBAaHMM M HWHXKEHEPHBIX CHUCTEMax
naboparopuu.

7. TpeOoBaHus, NpPEObSIBISIEMbIE K Marepualy A OaKTEpUOJIOIMYECKOTO0 U XMMHYECKOIO

HCCIIEIOBaHMsI, CPOKH B3ATHS U JOCTABKH B Ja0OPATOPHUIO.
Jlokyc otOopa OHOJIOTMYECKOrO MaTepuana JOJKEH COOTBETCTBOBATh JIOKYCY IOPAayKEHUS.
Buonornveckuii MaTepual 10JKeH ObITh OTOOPaH B CTEPHIIBHYIO JIAOOPATOPHYIO TIOCYTy aKKYpPaTHO.
He nomyckaercss KOHTaMMHAalUsi OMOJIOTMYECKMM MAaTepUalioM HApY)XKHBIX IOBEPXHOCTEH
nabopaTopHO#l mocynbl, TPOoOOK, KphIIeK. bruonornueckuii MaTepuan OHKEeH OBITh JOCTaBJICH B
nabopaTopuio B TEUEHHE JBYX 4acOB C MOMEHTa 3a0opa marepuana. Bpems noctaBku marepuaia
MO>KHO YBEJIMYUTD ITYTEM HCIOJIb30BAHUS KOHCEPBUPYIOIIUX (TPAHCIOPTHBIX) CPELL.

8. OpraHmsanusi B3ATHS W JOCTaBKM MaTepuana B JabopaTtopuio, TpeOoBaHHS K OG(OPMIICHHUIO

COIIPOBOJIUTENILHON JOKYMEHTALMH.
JlocTaBisieMble €MKOCTHM C JKUAKAMH MaTepuajaMHu JOJDKHBI OBITh 3aKpbIThl MPOOKAMH,
UCKJIIOYAIOUIMMU BBUIMBAaHME COJCPKHMOI'O BO BpeMsl TpaHCIOPTUPOBaHMs. JIHO KOHTEHHEpOB,
cogepxkanmx eMkoctu ¢ [IBA, MomKHO OBITH TOKPBITO aACOPOMPYIOMIMM MaTepualioM (MapiieBast
candeTka, TKaHb, BaTa U Mp.), KOHTEHHEpHI, OOKCHI WM CYMKHU-XOJOAMIBHUKH JIOJKHBI OBITH
MIPOMapKUPOBAaHbl U UMETh MEXIyHapoJHbIl 3HaK "buonoruueckas omacHocts". He nomyckaercs
JOCTaBKa Marepuana B XO3SMCTBEHHBIX CyMKaX, 4YeMoOJaHax, MOpTdensx U APYrux MpeaMerax
JIMYHOT'O TI0JIb30BaHUSI.

9.  VYcnoBus u ciocoObl TPAaHCTIOPTUPOBKH M XPAHEHUS MaTepraa il UCCIEeJOBAHMS.

TemmnepaTypHblil pe’kuM XpaHeHMs MaTepuana ajs uccienoBanus. Tpebosanus k pH cpensl npu
xpaHeHuu. OcCOOEHHOCTM BPEMEHM TPAHCHOPTHUPOBKM MaTepHaja B 3aBHUCHUMOCTH OT CBOMCTB
MPEIoIaraeMoro Bo30yAuTeNs U CTeNeHn 00ceMeHEeHNs1 COOpaHHOro MaTepuana. XapakTepucTHKa
TPAHCIOPTHBIX CPeJl Ui Pa3IMUHBIX BO30YyAUTENEH.

10. IlIpaBmiia MOATOTOBKU 0030pa JUTEPATYPHI 110 MNIAHUPYEMOM TeMaTHUKE PaOOTHI.

[Tonck MCTOYHUKOB; 03HAKOMHUTEIBHOE YTEHHE; YIITYOJIEHHOE, N3ydalollee YTEHUE C BBIMUCKAaMH B
(opMe KOHCTIEKTOB, aHHOTALIUM{, TE3UCOB, peepupOBaHMSL; UCTIOIb30BaHIE HICTOUHUKOB B IPOLIECCEe
UCCIIEIOBaHUs JJi1 OOBSICHEHUS U MHTEPHpETaluu COOCTBEHHBIX DPE3YyJbTAaTOB M HaOJIOJCHMIA;
CCBUIKM Ha JIUTepaTypy B UEpPHOBUKE; HamucaHue OO30pHOM YacTH paboOThl; OpraHu3alus
oubmmorpaduaeckoro onmucanus K paboTe U €ro OKOHYATEILHOE PEIaKTUPOBAHHKE.

11. TpeGoBanus xk ohopmieHn 0 GHOIHOrpadUECcKOro CIUCKa, OXBaThIBAIOIIEro cTaThu o reme HUP.
OOure moJoXeHus; TpyNIMpoOBKa MaTepraia B CIUCKE JIUTepaTypsl, bubnuorpaduueckoe
OIHCaHUe JOKYMEHTOB; 0(hOpMJIIEHHE CChUIOK B TEKCTE paboThl. CCHUIKM COCTABISIOT KaK Ha
JIEKTPOHHBIE PECYPCHI B IIEJIOM, TaK U Ha cOCTaBHbIE YacTH. CCBUIKHM COCTABIISIIOT IO MpaBHUIIaM
I'OCTa ¢ yuerom ocoOeHHOCTEN: yKa3bIBalOT oOllee 0003HAYEHHE MaTepualia; XapaKTepUCTHKU
CHCTEMHBIX TpeOOBaHUH, CBEZICHNSI 00 OrpaHUYEHUH JOCTYIA, 1aTy OOHOBJICHHUS JOKYMEHTA,
AJIEKTPOHHBIN a7pec, 1aTy oOpaIieHus K JOKYMEHTY.

12. Teopernueckue OCHOBBI IPOBEIECHUS SKCIIEPUMEHTOB U HAOIIOICHUH.

MeTton cBsi3aH ¢ NpeABapUTEIbHBIMUA 3HAHUSAMU, METOAOJIOTHUS JIEIUTCA Ha JBE YacCTHU: BO-TIEPBBIX,
3TO — y4eHHe 00 MCXOJHBIX OCHOBaX (MIPUHLMIAX) MO3HAHUS M, BO-BTOPHIX, 3TO — Yy4YEHHE O
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crocobax W TMpHeMax HCCIEIOBAaHUS, OMUPAIONINXCS Ha ST OCHOBBL. B ydeHHH 00 HCXOIHBIX
OCHOBax MMO3HAHUS AHATM3UPYIOTCS U OLEHUBAIOTCS T€ GUIOCOPCKUE MPEACTABICHUS U B3TJISAbI, HA
KOTOpBIE UCCIIEI0BATENb OIUPAETCS B IPOLIECCE TO3HAHUS.

13. Metonas! peuieHus 3aa4, pa3padOTaHHBIX K HACTOSIIEMY BPEMEHH B paMKaX BBIOPaHHON Hay4dHOM

TEMATHKH.
14. TpeboBanus Kk 0POpMIICHHUIO PEIIEH3UH Ha CTaThIo 1o Teme HUP.
Penen3usi Ha HaydHyH0 CTaThl0 — OOBEKTHUBHBIM aHadW3 pabOThl, KOTOPBIA TOATBEPIKIACT

npoeCCHOHATBHYI0 KOMIETEHIIMIO aBTOpa CTaThU M PEKOMEHAYeT (WM HE PEKOMEHAYeT) ee K
nyosnukauuu. BHyTpeHHsAs W BHemHsAs peueHsus. CTpykTypa, npoOieMaTHKa, aKTyalbHOCTb,
HAyYHOCTh, HOBH3HA, 3aBEPIIEHHOCTh, OOOCHOBAaHHOCTb, CTPYKTYPUPOBAaHHOCTb, YETKOCTb
(bOopMyYIMPOBOK, TOHATHOCTb, KOMIIAKTHOCTb. TpeOoBaHMs K PELIEH3HH.

15. Ompenenenue MeTOA0B MOAOOpPAa MUTATENBHBIX Cpel UIS MHUKPOOPTaHM3MOB, PACTUTEIBHBIX H
KUBOTHBIX KJIETOK.
MerTobl moceBa MaTepraia ONnpeessioTCs B COOTBETCTBUU ¢ METOIMYECKUMU yKazaHusmu. [logoop
IUTATENbHBIX CpPEJ OCYILIECTBISETCS B COOTBETCTBHMM C (DPU3MOJOTHUECKUMH MOTPEOHOCTSIMU
MOTEHIIMATIBLHOTO BO30YyauTEeNsT MH(PEKIMOHHOTO 3a0osieBanus. [Ipu mombope mMUTATENBHBIX Cpex
YUUTBIBACTCA THUIl NUTAHUSA, JbIXaHUs OakTepuid, crocod MOIY4YEeHUs SHEPrHH, BO3MOXHOCTb WU
OTCYTCTBHE BO3MOKHOCTH CHHTE3UPOBATh BCE HEOOXOIMMBIE BEIIECTBA CAMOCTOSITEIBHO.

16. TlonsTHe «uHuCTas KyJIbTypa» MHUKPOOPTaHU3MOB, CHOCOOBI IOJNYYEHHS] «UUCTOH KYJIBTYPBI»
MHUKPOOPIaHU3MOB.
Yucras KyJIbTypa — 3TO COBOKYITHOCTh OaKTEpUil OHOIO BU/1A, BhIpAIllEHHbIE HA TUTATENIBbHOM cpefie.
CriocoObl mostydyeHHsl YUCTOM KyIbTyphbl MPEICTABISAIOT COOOM MepeceB Ha CKOLICHHBIN CTOIOMK
IUIOTHOM TWTATENIBHOM Cpeibl WM CEKTOp. BBIOOp THUTATENBHOW Cpelbl  OMpenersieTcs
(U3MOIOTMYECKUMU  OCOOEHHOCTAMU MUKpoopranusMoB. Ilpu mnopbope mnuTarenbHbIX cpen
YUUTBIBACTCSI THI MUTAHUS, JBIXaHUS OaKTEpWi, COCOO IMOyUYeHHsI YHEPTUH, BO3ZMOXKHOCTh WIIH
OTCYTCTBHE BO3MOKHOCTH CUHTE3UPOBATh BCE HEOOXOAMMBIE BEIIECTBA CAMOCTOSTENIBHO.

17. DOranbl BeIJENIEHUS MUKPOOPTaHU3MOB U3 O0BEKTOB BHEIIIHEN CpEJIbI.
HopmartuBHas nokymenTanus. MeTopl B3STHS MaTepuaia B 3aBUCUMOCTH OT LIEJIeH UCCIIeI0BaHUS.
[IpenBapuTenpHas MOAroToBKa MaTepuaina k mnocepy. I[Tonbop nurarenbHbIX cpell. MeToabl mocesa
MaTepuaia. Y CcloBUs KyJIbTUBUPOBAHUS. YUET pe3ysbTaTa U €ro HHTepIpeTaiusl.

18. MeTtoab! uaeHTU(DUKAMH «IUCTON KYJIBTYPb» MUKPOOPTaHU3MOB.
XapakTeprucTUKa TECTOB JJIsl OLEHKU OKCHJIa3bl, KaTajaa3bl, IIMKOJIUTUYECKUX, TPOTEOIUTUYECKUX,
JUMOIUTHYECKUX (HEPMEHTOB OaKTEepHil; aCCUMWISILIMM OTAEIbHBIX COEAMHEHUH; aHTUIC€HHOM
CTPYKTYPBI.

19. Meroap! KyJIbTUBUPOBAHUS MUKPOOPIaHU3MOB B OMOTEXHOJIOTUH: NIEPUOIUUYECKUH, HENPEPHIBHBIH,
MHOTOIUKINYECKUH, OThEMHO-JJOTUBHOM, TOJIYHEPEPHIBHBIN ¢ MOAMUTKON cyOcTpaTa.
B nepmoanyeckux mpomeccax 3arpys3ka CbIpbsi U IOCEBHOI'O MaTepuala B anmnapaT POU3BOAUTCS
€IMHOBPEMEHHO, 3aTEM B alllapare B TEUEHUE ONPEAEICHHOTO0 BPEMEHHU UJET MPOIlecC, a MOCJIe €ro
3aBepIleHHs] MOJy4YeHHas (pepMeHTalMOHHAasl *KHUJKOCTh BBIFpYyKaeTcs U3 ammnaparta. Koppekiuu
yCIIOBUM OHOCHMHTE3a BO BpeMs (DEPMEHTALMOHHOTO ILMKJIA BBIIOJIHUTH HEBO3MOXHO. Bbixon
LIEJIEBOTO MTPOJYKTA HU3KUH.
B HenmpepsIBHBIX mpoueccax 3arpy3ka M BbITPY3Ka Cpebl MPOTEKAIOT HENPEepPhIBHO U
OJIHOBPEMEHHO, CKOPOCTh MOJauu B armapar CBeXeil MUTaTeNbHON cpe/ibl paBHAa CKOPOCTH OTOOpa
u3 anmaparta (epMeHTalMOHHOM >xuakoctd. OOBeM cpeibl B ammapaTe COXpaHseTcs B TeUEHHE
JUINTEIBHOTO BpeMeHHu. Mcnonp30BaHne HEMPEephIBHOTO Ipoliecca Lieaecoo0pa3Ho, eciu LEelIeBbIM
MIPOAYKTOM SIBJISIETCSl HETIOCPEACTBEHHO camMa Oromacca BhIPALIMBAEMOT0 MUKPOOPTaHU3MA.
MHorouukjnyeckie Mpouecchbl HAIOMUHAIOT IMEPUOJMYECKHE, HO NMpPHU BBITPY3KE B ammapare
ocraBisgercss npumepHo 10% QepMEHTAMOHHOW JKUIKOCTH, KOTOpas CIYXHT ITOCEBHBIM
MaTepuasoM ajs caeaytouieit gepmentanuu. Takas opranuzanus nporecca mo3BoisieT 000HTHCH 6e3
CTaguM TIPUTOTOBJIEHMS IIOCEBHOTO MaTepuajga M CTaJuM CTEepUiIM3aluu (QepMmMeHtepa u
TPYOOIIPOBOJIOB.
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B oTbeMHO-10/IMBHBIX Npoueccax GepMeHTalMs B IPOMEKYTKAX MEXAY 3arpy3Koi U pasrpy3Kon
amnmapara IpOTeKaeT Kak IMepUoJuYecKas, HO IOCJIe HEKOTOPOro BpPEMEHH, OIpEeNeisieMOoro Io
COCTOSIHUIO TPOIIecca, YacTh (PePMEHTALMOHHOM CPEJbl BHITPYKAIOT M 3aMEHSIOT CBEXEH Cpelou.
KynbrypaneHas )KuIKOCTh 0TOMpaeTcs 60s1ee KPYIMHBIMU MOPLUSIMHU, YEM B HEIIPEPHIBHOM IpoIiecce,
YTO MPUBOJIUT K YBEITUUYECHHUIO BBIXOJa TAKUX LEJIEBBIX MPOIYKTOB, KAaK BTOPHYHBIC METAOOIUTHI.
IlosryHenpepbiBHBbIE Npolecchl ¢ MOANMUTKON cy0cTpara SBISIOTCS COYETAaHHEM OTHEMHO-
JOJUBHBIX U OoANUTOYHBIX. [Tocne Hayana gpepMeHTanuu B OMOpPEakToOp HEMPEPHIBHO A00aBISIETCS
NUTaTeNbHAsl Cpela, MOCNe JOCTHXKEHHUS OIPENeNICHHOTO COCTOSHHS MPOMCXOJUT OTOOp YacTu
(hepMeHTalMOHHOM KUIKOCTH, a 3aTeM MOCTENeHHOe J00aBIeHne CyOCTpaTa 10 HOBOTO 3allOJIHEHUS
armapara. B pesyibrate TakoW CTaJIMMHOCTH MPOLIECC MPOTEKAET C BBHICOKOW MHTEHCUBHOCTBIO U
yllaeTcsl MOIYyYUTh O0JbIIOE KOJTUYECTBO KYJIbTYypalbHOU KHUIAKOCTU U META0OJIUTOB B HEH.

20. CnocoOsI onieHkH 3¢ (HEeKTUBHOCTH Ipoliecca OnoCHHTE3A.
OcHoBHBIMU KpUTepHsIMH 3((HEKTUBHOCTH Mpoliecca OMOCHHTE3a SBISIIOTCS:
Ob6masi ckopocth pocra (yBenuueHue Oumomaccel). [ opraHu3MOB ¢ OMHApHBIM JIEJICHUEM B
XOpOIIO TEpPEeMEIIMBAeMO Cpefe B IEPUOJUYECKON KylIbType oOmas CKOpoCTb pPOCTa
MPOIOPLIMOHANIbHA KOHIICHTPAIIUU MUKPOOHONH OMOMACCHI.
Jlj1g XapaKTepUCTUKU UHTEHCUBHOCTH POCTA UCIOJIb3YIOT YAeJIbHYI0 CKOPOCTh POCTA B IIEpECUETE
Ha eIMHULlY OMOMaccChl.
Bpewmsi renepanuu g— 3T0 BpeMs, 32 KOTOpoe OnoMacca KyJlIbTyphbl yIBaHBaeTCs
Kunernka norpebJienusi cyocrpara. BoipaxkaeT 3¢ (eKTUBHOCTh HUCIIOJIB30BaHUS CyOCTpaTa JUis
MIOJIyYEHHUsI LEJIEBOrO0 MpOJIYKTa M SBISIETCS OYEHb BA)XKHOM XapaKTEpPUCTUKOM, TaK Kak
HEMOCPEACTBEHHO CBSI3aH C MPOJAYKTHMBHOCTHIO U TMO3BOJISIET HEMOCPEACTBEHHO BIHATH Ha
ce0eCTOMMOCTh KOHEUHOTO MTPOAYKTA.
JKOHOMUYECKHH KOI(PPUIHEHT UMeeT YeTKUM (PU3NUECKHIl CMBICI, XapaKTEepPU3yIOIIUH CTETICHb
Iepexo/ia SHEPruM, 3aKIYEHHON B cyOcTpare, B MpOAYKT. /laHHas BelMuyuMHA HEOOXoAuma JUis
pacueToB M MPOTHO3HPOBAHMS Ipollecca B LIETIOM W HCHOJb3YeTCs B KayecTBE Iapamerpa Juis
KOHTPOJISI M YIIPABIICHHUS XOJIOM Pa3JIMYHBIX MPOIECCOB U CONOCTABICHUS UX 3()(HEKTUBHOCTH.
IIpoayKTHBHOCTH MpoLecca XapaKTePU3yeTCs KOIMYECTBOM MPOAYKTA, [OJIy4aeMOro Ha eIUHUILY
o0beMa OHOpeakTopa B €IUHMIY BpeMeHHU. IIpoIyKTHBHOCTH Mpoliecca 3aBHUCUT OT MHOI'MX
(aKkTOpOB: aKTUBHOCTH MPOYLIEHTA, 3HAUEHUH K03(pPHIMeHTa BBIX0/1a TPOYKTa U3 TOTPEOIEHHOTO
cyOcTpara, KOJIM4ecTBa aKTUBHOM OroMacchl B (hepmMeHTepe.
YaenabHbIe 3HEPro3aTparthl CyLIECTBEHHO BapbUPYIOT B 3aBUCUMOCTH OT HAIIPaBIE€HHOCTU U CXEMBbI
nporecca epMEeHTALNH, a TAKXKE YCIOBUN OJATOTOBKHU ChIPbs HAa peAdepMEHTALMOHHON CTaluu 1
OCT(GEePMEHTAIIMOHHBIX MTPOLERYp. Y IeTbHbIE SHEPro3aTPaThl TAKKE OUEHb CYIIECTBEHHO 3aBUCST
OT THIa (EePMEHTALNOHHOTO 000PYI0BaHHUS.
HenponykruBHbie 3aTparbl cyocrpara (h) — 370 3arparhl dHepruu cyOcTpaTa, KOTOpbIC HE
NPOSBIISIIOTCA B MPUPOCTE MPOJyKTa. B 00miemM BuJe OHM BBIPaKAIOTCS 4yepe3 SKOHOMMUYECKHM
koa¢pdunmentT. HenpoayKTHBHBIE 3aTpaThl CYLIECTBEHHO BIMSIOT Ha 3PPEKTUBHOCTh U SKOHOMHKY
OMOTEXHOJIOTHYEeCKOro mnporecca. HemponykTHBHBIE 3aTpaThl cyOcTpaTra MOTYT OBITh CBSI3aHBI C
OmUOKaMH MPU CUUTHIBAHUM TE€HETHYECKON MH(OpMaIuu B XOJ€ OBICTPOTO pOCTa MPOAYIIEHTA U
3aTparaMHi Ha MOJAep)KaHUE MPHU Pa30OLIEHHOM pOCTE B pe3ysibTaTe CHUKEHUS A(PPEKTUBHOCTH
oOpa3oBaHMsl HHEPruM B 1ENHU [EepeHoca DJJIEKTPOHOB W3-3a pPa300LICHMsS] OKHUCIEHUS U
¢bochoprnrpoBanusi, HHAKTUBALIUM MECT COMNPSDKEHUS, BOZHUKHOBEHHUS aJbTEPHATHBHBIX, MEHEE
3¢ (}eKTUBHBIX BETBEW, C JUCCHUMALMEd PHEPruH, a TaK)Ke HM3-3a BO3pAcCTaHUs TpaT dHEPIHMHM Ha
NoJiIep >KaHue JKU3HU 0€3 pa3sMHOXKEHUs (TPaHCIOPT CyOCTpaTOB U MOHOMEPOB B KJIETKE, Pe- CHHTE3
MOJIEKY1, 3allIUTHBIE PEAKIUH, TPOLIECCH perapalun).

21. Mertopl CTEPIITN3AINN TEXHOIOTMIECKOTO BO3TyXa, 000PYAOBaHUS U MUTATEIHHBIX CPEI.
IToaroroBka u cTepUJIM3aANMA TEXHOJTOTHYECKOr0 BO3AyXa
JU1st OUMCTKH U CTEPUIIN3ALIMH BO3/1yXa €r0 MHOTOKpAaTHO GHIIbTPYIoT. Ha mepBoM 3Tarne noisydeHus
«TE€XHOJIOTUYECKOT0» BO3AyXa €ro OYHUIIAIOT OT MbUIM B (UIBTPE MPEIBAPUTEIHLHOM OYMCTKH, a
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3aTeM TOAIOT IOCIENI0BAaTEIbHO B KOMIIPECCOP C CUCTEMOM XOJIOIWIBHUKOB, (QHIBTp TIpyOoi
OYHCTKH, CUCTEMY CTEPHIIM3AIH (TOJTOBHOM (PrIIbTP, GUILTPBI TOHKOM ouncTKH). Ha ctaguu rpyOoit
OYMCTKH (TOJIOBHON (DHIIBTP) MCIIONIB3YIOTCSI BOJIOKHUCTBIE (PUIIBTPYIOLINE MAaTepHaIIbl C BOJIOKHAMU
nuametrpoMm oT 15 o 50 MKM 3 cTekia u 6a3anbTa U rpy003epHUCThIEe TOPUCThIe eperopoaku. Ha
CTaguM TOHKOM OYHUCTKH (MHOMBHAYaJIbHbIE (WIBTPHI) MNPUMEHSIOTCS TOHKOBOJOKHUCTHIE
Matepuaibl (KapToH u Oymara) ¢ BoJIokHamu aAuamerpoM 0,5MKM; 3epHUCTBIE KECTKHE
GUIbTpYIOIIKE MEPErOpoOAKH — KepaMUYECKHe M METAFIOKepaMHUYEeCKHe, U3 Pa3HbIX MOJHMMEPOB.
Hcnonb3yrores Takxke MeMOpaHHbIe (GUIBTPHL.
I'epmeTn3anus u crepuan3anusi 000py10BaHHA
JIaGopatopHbie (epMEHTEpBl CTEPWIM3YIOT MapoM O]l JaBJICHHUEM B aBTOKJIaBax. [IwioTHbie H
MIPOMBIIIIJICHHBIE YCTAHOBKU CTEPUIIM3YIOT «Ha MecTe». JlJist 3Toro mepen 3arpys3koil pepMeHTepoB
4yepe3 HUX IPOIyCKaloT HACBILEHHBIN BOASIHOM Map MoJ JaBieHUEeM. MecTa, TpyIHOAOCTYIIHbIE [
CTepWJIM3alMU: y3€J]1 OTBOJAa OTPadOTAaHHOrO BO3AyXa W Y37bl oTOOpa mpod. IIpombinuieHHbIE
(dbepMeHTepsl 00IBIIOro 00beMa CTEPIIIN3YIOT B TeueHue yaca mpul25—130°C.
Crepunn3anusi NUTaATeJIbHbIX Cpe/
TemnmoBast crepwin3anus KUAKOCTEH BBINONHAECTCA JABYMS CHOCOOAMH: TEPUOJUYECKHM U
HenpepbIBHBIM. [Ipy mepuoauaeckoM crocode CTepuiin3anus MPOUCXOIUT B caMOM (epMeHTepe.
OMHOBpPEMEHHO HArpeBaeTcsi BeCh OOBEM JKHUIKOCTH (Cpeabl) O TEeMIIepaTyphl CTEPUIIH3AIHH,
KOTOpasi BBIAEPKUBACTCS OMPEICTICHHOE BpeMsi, ITOCJIe Yero MOHMKAeTCs 10 3aqaHHoi. HemocraTku:
croco0a: 3HAYUTENbHBINA TPAJUEHT TEMIIEPATYPHI [0 00bEMY H «HEAOCTEPUIIN3aLs» B Tynukax. [Ipu
HEMPEePHIBHOM CIOCO0E CTEPUIIU3AllMs OCYIIECTBISETCS B CIEHHMAIBHBIX YCTAHOBKaX (OTIEIBbHBIX
aBTOKJIaBax). HepocTaTok MeTona: yBeIMUeHUE MPOTSHKEHHOCTH TPYOONpPOBOIOB, YTO MOBBIIIAET
BEPOATHOCTh BTOPUYHON KOHTAMUHAITUH.
22. Metozpl BBIACTCHHUS U OYUCTKHU MPOIYKTOB OMOTEXHOJIOTUYECKUX MIPOU3BOJICTB.
MeToabl KOHIEHTPHPOBAHHS IeJIeBOI0 MNPOAYKTa (OTAeleHHe OWOMAacChl): CEIMMEHTALuS,
draoranus, ueHTpuyrupoBaHue, cenapupoBaHue, U GUIbTpaLus.
MeTtoabl paspyumieHus (1e3MHTerpauu) KJIeTOK:
¢busnveckne MeTonbl Je3UHTErpanuu: 1) yiapbTpa3ByK; 2) BHOPAlMOHHBIC JE3MHTEIPATOpHI; 3)
paspylieHre KJIETOK OalIMCTUYECKMM CIIOCOOOM ¢ TIPMMEHEHHEM KBapleBOro Iecka; 4)
BCTPSIXMBAHHUE CO CTEKJISIHHBIMU OycamH; 5) SKCTpYAMPOBAHHUE KIIETOK Yepe3 Y3KHe OTBEPCTHUS MO
BBICOKUM JaBJIeHHEM; 0) IpoOJieHHE 3aMOPOXKEHHBIX B )KUIKOM a30TE WM B CYXOM JIbJIE KICTOK; 7)
pacThpaHue KJIETOK B ClIEUAIbHBIX CTYIKaX; 7) C IOMOIbIO OCMOTHYECKOTI'0 III0KAa;8) MHOTOKpaTHOE
3aMOpakMBaHUE U OTTauBaHUE; 9) C)kKaTHEM KIETOUHOM B3BECH C MTOCIEAYIOIINM PE3KUM CHUKEHUEM
JaBJICHUS (IEKOMIIpECCHEN);
SH3UMATUYECKHE METO/Ibl OCHOBaHbl Ha NPUMEHEHUM JHUTUYECKUX (HEPMEHTOB, pa3pyIIAIONINX
KJIETOYHYIO CTEHKY: JIM301[MMa, BBIIEISEMOro U3 Oelka KypUHBIX ULl U Pa3pyILIaloIero riaBHbIM
o0pa3oM 000J0YKM OaKTe-pU—aJbHBIX KIETOK; (DEPMEHTHOrO0 KOMIUIEKCa, COJEpIKallerocs B
xKelnynodHoM coke ynuTtku Helix pomatia wiam  npoaynupyeMoro HEKOTOPBIMU — BUAAMH
aKTMHOMHUIIETOB, JM3UPYIOLIET0 000JIOUKH HYKaPHUOTHUECKUX KJIETOK, B YaCTHOCTH IPUOOB;
XMMHUYECKHE METOJbl JIe3MHTETrpallid OCHOBAaHBl Ha pa3pyIIEHUU KIETOYHONW OOOJOYKH IO0A
BO3JICHICTBUEM IE0YEH, KHUCIOT, I€TEPreHTOB, UHTMOUTOPOB CUHTE3a 000JI0UYKH KIIETKH.
BbiesieHMe M OYHCTKY MLeJIeBbIX NMPOAYKTOB (KAaK 3HJI0- TaK M SK30METaOOIUTOB) U3
KyJIbTYPaJlbHOM  JKHJIKOCTH TMPOBOJAT C TIOMOIIBI0 METOAOB: JKCTPAaKIUH, aJcopOLuu,
KpUCTAJUIN3AIUH, YIIAPUBAHUS U MEMOPAaHHBIX METOJIOB.
23. DTarmbl NOJTYYEHUS KALTYCHBIX TKaHEH pacTeHHH.
OCHOBHBIM THUIIOM KYJIBTUBUPYEMBIX PACTUTEIBHBIX KIETOK SBISIETCS KaJUTycHast KynbTypa. s
MOJIy4EHUsI KYJIbTUBUPYEMBIX KaJUTyCHBIX KJIETOK (DparMeHThl TKAHEH pa3InyHBbIX OPTaHOB BBICIIUX
pPacTeHM — DKCIUIAHTHI MIOMEMIAIOT Ha UCKYCCTBEHHYIO MUTATEIbHYIO CPEAY, MPOLECC MOMyUEHUs
KaJUTYCHBIX TKaHEl Ha3bIBa€TCS KJIOHAJIbHBIM MUKPOPA3MHOKEHHEM PACTEHUH.
B Kk110HaIbHOM MUKPOPa3MHOXEHUHN MOKHO BBIJIEJIUT YeThIpe 3Tamna:
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24,

25.

1 —BbIOOp pacTeHHA-IOHOpPA (AOHOP — PACTEHUE, YaCTh KOTOPOTO BBOJUTCS B KYJIBTYpPY),
M30JIMPOBaHME IKCIUIAHTOB U MOJIYYEHHUE XOPOLIO PacTyIleld CTepUIbHOU KyJIbTYphI;

2 — cOOCTBEHHO MUKPOPa3MHOKEHHE, KOT/1a IOCTUTAETCS TMOy4€HHE MAaKCHUMAJIBHOTO KOJIMYECTBA
MEPHUKIOHOB (MUKPOITOOETOB);

3 — yKOpeHEeHHE Pa3MHOKCHHBIX MOOETOB € MOCIEAYIONICH aganTanueid uX K MOYBEHHBIM
YCIIOBHSIM;

4 — BpIpallluBaHUE PACTEHUU B YCIOBUAX TEILIUIIHI M MOJIOTOBKA UX K pean3aliy WIH [TOCA/IKE B
ToJI€.

CymiecTByeT 2 0CHOBHBIX M€TO/1a KJIOHAJIbHOT0 MUKPOPA3MHOKEHHUSI

1. akTUBaLMs pa3BUTHS YK€ CYLIECTBYIOLIUX B PACTEHMM MEPHUCTEM (amekc cTeduisl, Ma3yIIHble U
CIISIIIUE TIOYKH CTEOJIs);

2. naykiust BOSHUKHOBEHUS TIOYEK WM SMOpron 108 de Novo.

Meton arpobakTtepuanbHOW — TpaHchopMalMM KJIETOK pacTeHWil: J3Tambl, NpPUMEHEHHE B
OMOTEXHOJIOTHH.

JTansl:

1. Pacro3naBanue u npukpersienne Agrobacteria spp. k pacTutenbHON KIIETKE ¢ MOMOINbI0 Chv-
O€JKOB.

2. Pacrio3naBanue crienn(pUIecKOro XMMHUECKOTO CUTHAIA PACTUTEIHLHON KIIETKU, aKTUBAIUS
cHCTeMbI OEKOB VirA- VirG.

3. AkrtuBaius Vir-renoB. [locTpoeHue kaHasa, Mo KOTOPOMY MPOUCXOAUT MEPEHOC IUIa3MUJIbI B
PacTUTENBHYIO KIETKY U3 OaKTepHaIbHOM.

4, ObpazoBanue T-uutu JJTHK.

5. 'enepanus virB — virD4 Tpancioprepos, TpancnopT T-HUTH U Vir-0€IKOB B IIUTOIIA3MY a 3aTEM
B PO KJIETKU XO35MHA.

6. Muterparus T-/ITHK B reHOM KJIeTKH X03s51MHa 3a cueT 0eskoB VirD2 u VIrE2,

IIpumenenne. C momompi0 arpodakTepuaabHOW TpaHCHOpPMAIUU MOXKHO MOJIYYUTh PACTEHUS,
YCTOMUMBBIC K Pa3NUYHBIM abuoTnyeckuM (pakropam (3acyxa, 3acolieHHE, SKCTPEMaIbHO HHU3KHE
TEeMIIEpaTyphl), K rpuOHOM, OakTepuanbHON WM BUpYcHOM nHpekuuu. Kpome Toro, Obn co3maHbl
JUHUN TPAHCTCHHBIX PACTEHUH, YCTOWYHMBBIX K TepOHIHMIAM, TMOJYYEHBI PACTEHUS C BBICOKOM
PE3UCTEHTHOCTHIO K aTakaM HACEKOMBIM.

OnHo n3 OypHO pa3BUBAOINXCS HANIPABICHUN — CHHTE3 (DapMaKOIOTHYECKH aKTUBHBIX COSIMHEHHHA
B TPAHCTEHHBIX PACTCHUSX.

TpaHcreHHbIE pacTeHHUs HCIONB3YIOTCS B Ka4eCTBE TECT-CUCTEM i MOAU(MUKAIIMUA dHIOTEHHOTO
MeTa0oIM3Ma, WHAKTHBAIIMKA T€HOB. JTO BHOCUT BKJIAJ] B W3YYeHUH (DYHKIMU TEHOB, PETYISAIIUU
(U3MOIOTNYECKUX MPOLIECCOB U POCTA PACTCHUM.

MeToa XeMUITIOMUHECTICHITNH: IPHHIIAT METOA, TPUMEHEHHE B OMOTEXHOIOTUH.

SIBneHne XEeMUIIOMUHECIICHIIMM OCHOBaHO Ha AeiictBuu OudepmentHort cucrembl NADH:FMN-
oKcuaopenykTaza-nomnudepasa (peakuu 1 u 2). B peakiuu 1 monudepaza katam3upyeT peakiuio
OKHUCJICHUS JIMHHOIIETIOYEUHBIX adu(aTHUYEeCKUX AalbJerHI0B MPHU YYaCTUH BOCCTAHOBIECHHOTO
(1aBUHMOHOHYKJIEOTH /1A, IPOAYKTOM PEaKIIUU ABISETCS U3IyUEHHE CBETA B CHHE-3€JIEHOM 00/1acTH
cnektpa (peakuus 1). I obecnieuenus mrorudepassl BOCCTAHOBIEHHBIM (IIaBHHMOHOHYKIIEOTHIOM
MIPUMEHSIETCS CopshKeHHe ronudepasHol peakuuu ¢ peakuuei, katanusupyemoil NADH:FMN-
okcugopenykraszon (peakums 2). ns OudepMEHTHOH CHCTEMBI XapaKTEpHO JUIMTENbHOE
(cTanlmoHapHOE) CBEYEHHE:

morudepasa
FMNH2 + RCHO + 02— FMN +RCOOH + H20 + hv Q)

NADH:FMN-okcunopeaykrasza
NADH + FMN + H+ — NAD+ + FMNH2 2
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Ha ocHoBe 6udepMeHTHOI cucTeMbl pa3paboTaHbl METOABI UHTETPAIbHOW TOKCHYHOCTH PAa3ITUYHBIX
cpea. B okonorum mnonoOHbIE METOABI HCHONB3YIOTCS M HKOJOTHYECKOr0 MOHHTOPHHIA
OKpyXatomel cpenpl. IlpuHIHMI MeTroga COCTOMT B OOHAPYKEHMH TOKCHYECKHUX CBOMCTB
TECTUPYEMBIX BEIECTB M CMECed M0 MX BIMAHUIO Ha OMOJIOMHUHECLEHTHblE (DepMEHTaTHBHbIE
peakiuu. B ocHOBEe OMOTIOMHHECHIEHTHBIX TECTOB JISKUT MHTHOUpOBaHUE OU(EPMEHTHON CUCTEMBI
KOMIIOHEHTaMHU aHaIM3UpYeMbIX cMecel. TOKCMYHOCTh CMECH ONpEeAeNsoT 10 H3MEHEHMIO
napaMeTpoB OMOJIIOMHHECIEHIIMU B IPUCYTCTBUU MPOOBI IO CPABHEHUIO C KOHTPOJIEM.

26. Meronapl KyJIbTUBUPOBAHMUS KIETOYHBIX JIMHUH >KMBOTHBIX M YEJIOBEKa: OCHOBHBIE JTallbl,
[IPUMEHEHHE.
Henporounoe kynapTuBupoBanue. Kietku BBOIST B puKcupoBaHHbI 00beM cpensl. [To mepe pocra
KJIETOK B Cpele KYJIbTUBUPOBAHUS IPOUCXOAUT UCIOIb30BAaHUE IUTATEIbHBIX BELIECTB U
HAKOIJICHHE METa0OJIUTOB — CIIE0BATEIbHO, Cpeaa TOJHKHA MOCTOSTHHO MEHSTHCS, YTO, IPUBOJIUT K
M3MEHEHUI0 KJIETOYHOTO MeTabonu3ma (¢usnonornuecko auddepennuponke). CucreMbl
HENPOTOUHBIX KYJIbTYP XapaKTEpHU3YyIOTCS B TOW WM WHOW CTENEHU HAKOIUIEHUEM OTXOJ0B M
HEIOCTOSIHCTBOM BHEIIHUX YCJIOBHH. Takue cucTeMbl IPUTOJHBI 1)1 KyJIbTUBUPOBAHMS KIIETOK Kak
B MOHOCJIOE, TaK U B CYCIIEH3HUU.
[IpoTounoe kynpTUBUpoBaHHe. ObOecreunBaeT MOJJCP)KAHUE TI'OMEOCTAaTUYECKHX YCIOBHH 0e3
M3MEHEHHUS KOHILIEHTpAlUU MUTATEIbHBIX BEIIECTB U META0OJIUTOB, a TAK)XKE Yncia KIEToK. B Takoit
CHCTEME BCE KJIETKH TOMOT'€HHBI M COXPaHIIOT TOMOI'€HHOCTh B TEUCHHE JUIUTENIBHO IIEPUO/Ia, OJHAKO
WCI0JIb30BaHNE TAKUX KYJIbTYp JJIs [TOJIy4€HHUS KIIE€TOUHBIX POTYKTOB HEBBITOJIHO C SKOHOMUYECKOM
TOukH 3peHust. CucTeMbl MPUTOJHBI AJIS CYCHEH3UOHHBIX KYJIBTYp M MOHOCIOWHBIX KYJIbTYp Ha
MUKPOHOCHUTEJISIX.
O0J1acTH IpUMEHeHHUs1 KYJIbTYPbI KJIeTOK:
@OyH1aMeHTaIbHbIE:
1. N3ydyeHne BHYTPUKIETOUYHBIX IPOLECCOB (TPAHCKPUIILIUS, TPAHCISLMS, YHEPreTUUECKU
MeTa0oau3M, METaboIM3M JIEKapCTBEHHBIX BEIECTB, KIETOYHBIM IMKI, AudQepeHunpoBKa,
arorTo3).
2. W3yuenue nyTeil BHyTPUKIETOYHON CUTHAIMIN3AMU (PELeNTOPbI, TOPMOHBI, META0OIMTHI,
aKTUBAlMA KaJblHs, MEMOPaHHBINA TPAHCIIOPT).
3. I'enomuka (reHeTHUECKU aHANIN3, TpaHCHEKINs, UHPEKIUS, CTapEHNUEe, UMMOPTATIU3ALIHS)
4. [TpoTeomuka (MPOAYKThI SKCIIPECCUN T€HOB, KIETOYHBIN (heHOTHUII, O€JIKM MeTab0I13Ma)
o. HccnenoBanne MeXKIETOYHBIX B3aUMOJIEHCTBUI (Mop(oreHes, napakpuHHbBIM KOHTPOJIb,
KMHETHKAa KJIETOYHOH mponudepannu, MeTaboaudeckas Koomepalus, KJIeTOuHas aare3us Hu
MOJIBU’KHOCTb, MHBA3UsI, B3aUMOJIEHCTBHE C MAaTPUKCOM)
[Ipuknagseie:
1. [TonydyeHune KIETOUHBIXIPOAYKTOB (O€IKH, aMUHOKHUCIIOTHI, YIJIEBO/IbI)
2. NmmyHomnorust (rubpuaomMsl — MOHOKJIOHaNIBHBIE AT, TUTOKHUHBL, TPOTUBOBUPYCHBIE OEITKN)
3. ®apmakonorus (IOKJIMHUYECKHE HCCIEIOBAHUS: JEUCTBHUE JIEKAPCTBEHHBIX IPENapaToB,
MeTaboIM3M JIEKapCTB, JIEKAPCTBEHHAs YCTOMUMBOCTH, JHUIAHI-PELENITOPHOE B3aUMOJICHCTBUE,
nojyyeHue Ouosnorndeckkux mpemapatroB — ropmonsl, AT, JIHK- anTHCMBICTOBBIE
OJIMTOHYKJIEOTH/IbI)
4. TxaneBas uHxeHepus (TKaHEBbIe KOHCTPYKTHI, MATPHIIbI, KAPKAChl, ICTOUHUKHU MOTYUECHUS
CTBOJIOBBIX KJIETOK)
S. Tokcukonorus/Bupyconorus (MHGEKIUs, LYUTOTOKCUYHOCTb, MYTareHe3, IMOJy4YeHHE
AHTUCBHIBOPOTOK).

27. DTtanbl HOCTAHOBKM MMMYHO(GEPMEHTHOTO aHAIH3A.
[Ipsimoiit UDA: mpukpersieHHe aHTUT€HOB K MMOBEPXHOCTU JIYHKH U COEAMHEHHE aHTHIEHA C
AHTUTEJIOM; yJIAJICHUE IUIIHUX)» aHTUTEN; (PepMEHTATUBHAs peakiys — 00pa3oBaHUE OKPAIIEHHOTO
coenuHenus. Hempsimoii U®: ukcanys aHTUTEHOB Ha MOBEPXHOCTH JIYHKU U CBSI3bIBAHUE AHTUTECHA
C HEMEUYEHBIM aHTUTEHOM; CBS3bIBAHHE MEUEHOI'0 aHTHUTENA C KOMIUIEKCOM
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COEIMHEHUSI.
28. Cyrs I111P, 3HaueHNE B OMOTEXHOJIOTHH.
XapaKkTepuCcTUKa IMOJIEMUPA3HO-LIETHON peakuu. Teopus u npuHuun Metoga. OcodbeHHocTH 3abopa
Marepuana i auarHoctuku wmetoaom IIIIP. Meroauka Bwimenenuss JHK. Pearentsr miist
MOCTAaHOBKHM  peakuuu. OmnucaHue npoueaypbl amrummduianuu. JleTekuus pe3yinbTaToB
amrmudukaruu. Jloctonncrsa [TLP. Chepst nmpumenenus [T1IP.
29. BapuanTtsl noctanoBku [TLP. Oco6ennoctu ITIP Real Time.
OO6opynoBanue, MpUMEHsIEMOe NIl MOATOTOBKM M moctaHoBku [II[P. PearenTsr nns moctaHOBKH
peakiuu. Onucanue nponeaypbl amiumduranuu. Jlerekuus pe3ynbTaToB aMIUTH(PUKALUN B
arapo3HOM relie, B peXUME pealbHOr0 BPEMEHH.
30. DTambl 3KCTPaKIMK BEUIECTB JIMITUIHOM IPUPOIBI I Ta30BOM XpomMarorpaduu.
JUis SKCTpakuMM BEIIECTBIUMUAHON MPUPOABI, MPOOYy BBHICYIIMBAIOT B METaHOJIE, IOABEPraroT
KHCIIOTHOMY METaHOJIM3Y, SKCTParupyrT TeKcaHoM U o0padaTeiBatoT N,O-Ouc (TpUMETHUIICHIINN)-
tpudTopaneramuiom. [lonydeHnyto cMmech 3UPOB aHATU3UPYIOT C MOMOIIBIO Ta30BOI0 XpOMAaTo-
Macc-CIEKTPOMETpa.
31. OcobOeHHOCTH MAETEKIMH W WJIESHTU(UKALIKUK BEIIECTB C IIOMOIIbIO Ta30BOM XpomaTo-Macc-
CHEKTPOMETPHH.
Cucrema 1eTeKTHPOBAaHMS BEIIECTB MPEOOpa3yeT COOTBETCTBYIOIIME M3MEHEHHUS (PU3MUECKHUX
WK (PU3HKO-XUMHUYECKHX CBOWCTB OMHAPHBIX cMecel (KOMITOHEHT — T'a3-HOCUTEIb IO CPABHCHHIO
C YHMCTBIM Ta30M HOCHUTEJIEM) B JJEKTPUYECKHM curHai. BenwmunHa curHama 3aBHCUT Kak OT
IIPUPOJBI KOMIIOHEHTA, TaK M OT COJEpKaHUA €ro B aHAIM3UPYEMOH cMecH. Bcero mis rasoBoi
xpomaTtorpaduu mnpeanoxkeHo Oonee 50 THNOB JeTeKTUpYOHMX cucteM. K OCHOBHBIM
TEXHUYECKUM XapPaKTEPUCTHUKAM JIETEKTOPOB OTHOCSTCS:
* [Ipenen neTeKTUPOBAaHUS UM YYBCTBUTEIHHOCTD
* JIuHelHOCTH
* MHepunoHHOCTH (OBICTPOACHCTBHE, TOCTOSTHHAS BPEMEHH )
* CtaOmIbHOCTH (YPOBEHB IIIyMa, BeIMYUHA Apeiida HyJIeBOH JIMHUN)
* D dexTuBHBII 00HEM UYBCTBUTENBHOM sTUCHKU
Cucrema perucrpamum TmpeoOpa3yeT U3MEHEHUs (PU3UKO-XUMUYECKHX IapaMeTpoB B
AIIEKTPUYECKUI CUTHAJ, BEIMYMHA U (POpMa KOTOPOTO PETUCTPUPYIOTCS HA JIGHTE CaMOTHCIA HIIN
B COBPEMEHHOM BapuaHTe — Ha MOHMTOpe KommbioTepa. [Ipubop nomkeH ObITh cHaOkeH
COOTBETCTBYIOIIUM 3JIEKTPOMETPHUECKUM YCHIIUTEIEM, O0ECTIeUNBAIOIINM MOTYyYeHHUE Ha BBIXOJIE
AIIEKTPUYECKOTO CUTHAJA, MPOMOPLHOHAIBHOIO KOHIIEHTPALMH ONpPEENsieMOro KOMIIOHEHTa B
raze-HOCUTEJE, BBIXOASIIEM W3 KOJIOHKH.
32. Texunka pabOTHI Ha Ta30BOM XPOMATO-MaCC-CIIEKTPOMETPE.
["a3oBbIit XxpoMaTorpad mnpeacTaBisieT coboit MpudOp, UCTIOTB3YIOIIMI MPUHIIUIT XpoMaTorpaduu B
CUCTEMax raz—aJICOpOEHT WM T'a3—KHJIKOCTh. B anmapaTypHoM 0(OpMIEHHH 3TO COBOKYIHOCTH
HECKOJIbKUX CaMOCTOSITENIbHBIX, MapauieNbHO (DYHKIMOHUPYIOIIMX CHUCTEM: MCTOYHUK Trasa-
HOCUTENSl MW OJOK TIOATOTOBKM Ta30B, MCIApPUTENb, TEPMOCTaT KOJOHOK U  CcaMu
xpomaTorpaduueckrue KOJIOHKH, IETEKTOP, CUCTEMA PETUCTPALIUNU U 00pabOTKHU TaHHBIX.
YcraHoBKa MeTOIa MPU TIOMOIITH cOOCTBEHHOTO MHTEp(deiica xpoMaTorpada.
Wnentudukariys CoeJMHEHUH ¢ Hcmoib3oBanreM 6a3sl maHHbX NIST Mass Spectral Database.
33. Texnuka paboThl Ha CBETOBOM MUKPOCKOIIE.
MUKpOCKOIT yCTaHABIMBAaEM Ha PACCTOSIHUM MPUMEPHO 3 ¢M OT Kpasi cTojia. CHUMaeM 3alluTHBIN
4exoJl, BKIo4YaeM B ceTb. C MOMOIIBI0 MakpOBHHTA MOJHUMaeM TyOyc. BpaiienueM peBosibBepa
YCTaHABIIMBaeM HYXHbI 00bekTuB ¢ yBenmuueHueM B 90 wmm 100 pa3. Ha mpemnapar kamaem
HMMEpCUOHHOE Macio. Pa3Memaem mpemapar Ha nOpeaMeTHOM cronuke. HacrpauBaem
Mex3paukoBoe pacctosHue. OmnyckaeM TyOyc TakuM o00pa3oM, 4YTOOBI PACCTOSIHHME MEXIY
(dbpoHTaNBHON JIMH30M O0BEKTUBA U TMpenapaTta Obuto npumepHo 1 cm. [logaumaem tyOyc, risas B
OKYJISIp JI0 TIOSIBIICHUsI n300pakeHus. Pe3kocTs HacTpamBaeM MUKpOBHHTOM. [Ipu HeoOxomumocTu
perynupyeM IuameTp CBETOBOTO Mydyka ¢ MOMOIIbI0 paboThl Auadparmel. [1o okoHuaHUM pabOTHI
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IPOBOJIUM alTOpPUTM B oOpaTHOM mopsake. OOs3aTenbHO NPOTHUPaeM (QPOHTAIBHYIO JIMH3Y
00BEKTHBA, TIEPEBOJIUM PEBOJIHBEP B HEPAOOUEE COCTOSTHUE.

34. ba3oBble MNPHUHLUIBI HAYYHBIX HCCIEAOBAaHMM B 00JaCTH MHUKpPOOHOJIOTMH, HWMMYHOJOTHH,
AMOPHOJIOTHH, U APYTHX 00J1acTel OMOJIOTHH.
OOure Hay4HbIe MPUHIMIIBL: TPUHIMI IETEPMUHU3MA, COOTBETCTBHS, pa3BUTHs. THUITBI HAyYHBIX
UCCIIeIOBaHMM: (yHAAMEHTAIbHOE, MPHKJIAAHOE, MOHOJUCHMIMHAPHOE, MEKIAMCUUIUIMHAPHOE,
KOMIUIEKCHOE, oaHOo(akTopHOoe. Ilo meau npoBeneHHs pPa3In4a0T HAyYHbIE MCCIEJOBAHUSA:
MOUCKOBBIC, KPUTHUYECKUE, YTOUYHSIOMINE, BOCIpOoU3Bosmue. OCHOBHBIE METOJbl HCCIIETOBAHUIN
OMOJIOTMU: ONUCATENbHBIM, CPABHUTEIbHBIN, HCTOPUUECKHH, IKCIIEPUMEHTAIIbHBIH.

35. Teopernueckue 0OCHOBHI TPOBEACHNUS IKCIIEPUMEHTOB U HAOIIOICHUH.
Mertoa cBsi3aH C MpeIBapUTEIbHBIMU 3HAaHUSMM, METOO0JIOTUS IEIUTCS HA JBE YacTU: BO-NIEPBBIX,
3TO — y4eHHE 00 MCXOJIHBIX OCHOBaX (IIPUHIUIAX) TMO3HAHHUS M, BO-BTOPBIX, 3TO — YUEHHE O
crocobax M IpHUeMax MCCIEJOBAHUS, ONMPAIOIIMXCS HA 3TH OCHOBBL. B yueHuM 00 HMCXOIHBIX
OCHOBAX MMO3HAHMS AaHATM3UPYIOTCA M OLICHUBAIOTCS Te (hriocodckue mpeicTaBIeHus U B3IIISAbI, Ha
KOTOPbIE UCCIIEI0BATEIb ONUPAETCS B IPOLIECCE O3HAHMUS.

36. Meronsl perieHus 3a1a4, pa3paboTaHHBIX K HACTOSAIIEMY BPEMEHH B PaMKaxX BHIOpDAHHON HAayYHOMH
TEMAaTHKH.

37. Craructudeckue MeToab1 00paboTKH HHPOPMAITUH 110 BBIOPaHHON TEeMaTHKE.
Amnanu3 pacnpenenenus npu3HakoB. CpaBHEHUE IByX HE3aBUCUMBIX BBIOOPOK 10 KOJUYECTBEHHBIM
Y TIOPS/IKOBBIM TIOKAa3aTelsiM, 10 KayeCTBEHHBIM TNokKazareisiM. CpaBHEHHE IBYX 3aBHCHMBIX
BBIOOPOK; TpeX u Oosiee BBIOOPOK.

38. TpebGoBanus no ohopMICHHIO HAYYHO-UCCIIE0BATEIbCKOM PaOOTHI.
BBenenne: ommcaHue aKTyadbHOCTH TeMBbI; (OPMYJIMpPOBKA IEIH M 3aJadeil HMCCIeJOBaHUS;
orpejiesieHue 00bEKTa U IpeIMeTa UCCIIEJOBAHNUS; YKa3aHUE TMIIOTE3bl, KOTOPas 3aJ10)KeHa B OCHOBY
UCCleI0BaHMM; annmpobauusi paboTbl — JOKJIAAbl Ha HAy4YHBIX KOH(pEpeHUMsX, MyOJIuMKaluuu B
Hay4HbIX U3aHusaX. Onucanue auTo030pa Mo TeMe HayyHoil paboTsl. OcHOBHbBIE TpeOOBaHUS MPU
OIMCaHHHU PE3yIbTATOB COOCTBEHHBIX UCCIIETOBAHMIA, 3aKITIOYCHNUS, BEIBOAOB. SI3bIK U CTHIIb HAYYHOH
paboTHI.

3.5. Peanm3auusi nporpaMmbl B YCJIOBHAX THCTAHIIMOHHOTO 00pa30BaHusl.

Peanuzanust mporpaMmbl NMPakTHKH MOKET OBITh OCYILECTBJIEHA C NMPUMEHEHUEM 3IIEKTPOHHOI'O
00y4eHus, AUCTAHIIMOHHBIX 00pa3oBaTenbHbIX TexHosorui (manee — D30, JIOT) u, B TakoM ciydae,
ocymiecTBisieTcsi Ha oOcHoBaHuM «[lonokeHMss O peanu3allid OCHOBHBIX W JOIOJIHUTEJBHBIX
0o0pa3oBaTeNbHbIX MIPOrpaMM C TNPUMEHEHHEM JJIEKTPOHHOrO OOy4YeHHMs U  JAUCTAaHLMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH B (QenepaJbHOM TOCYAAPCTBEHHOM OIOPKETHOM 00pa3oBaTeIbHOM
YUpEXKJIEHUU BbIcIIEro oOpa3oBaHus «YensiOMHCKUII rocyaapCTBEHHBIN yHUBepcuteT», «llomoxkeHus o
nopsiike 3ayera OOy4yaroIIMMUCS 1O OCHOBHBIM IMpPO(eCCHOHAIBHBIM 00pa30BaTeNbHBIM MPOrpaMMaM
Boiciiero ooOpazoBanus B PI'BOY BO «Yenl'V» pe3ynbTaToB OCBOEHHS B OpraHu3alusXx,
OCYILIECTBIIIOUIMX 00pa3oBaTeNbHYIO [JESATEIbHOCTh, Y4YEOHBIX IPEIMETOB, KypCOB, JAMCLUIUINH
(Momyneil), NMpakTHUK, JONOJHUTENIBHBIX OOpa30BaTEIbHBIX MPOTrpaMM» IOCPEICTBOM AIIEKTPOHHON
uHpopMalnoHHO-00pa3oBarenbHOi cpenpl PI'BOY BO «Yenl'V». B uckmounrtenbHbix ciydasx (pope-
MaX0p M T.II.) TP pean3alid 00pa3oBaTeNbHOM naesTenbHocTH ¢ mpuMmenennem D0, JIOT moryt
INPUMEHSTh KOMIIOHEHTBI, HE BXOJSIIME B MEPEUYEHb AIEKTPOHHON MH(POpPMAIMOHHO- 00pa3oBaTEIbHOMN
Cpenbl.

JocTtyn o0yyatonierocst K yueOHbIM pecypcam B peXUMe OTI0KEHHOTO BpEMEHH, CAMOCTOATEIbHON
paboThI OCYIIECTBIAETCS uepe3 ceTh HTepHeT B yJ0OHOM JIJIsl HETO MECTE, BDEMEHHU U TEMIIE.

[Ipn oOyyeHHHM ULl C OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3J0POBbsl 3JEKTPOHHOE OOYy4YeHHE,
JMCTAaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJOIMU IPEIyCMaTPUBAIOT BO3MOXHOCTH MpHUeMa-Tepenadn
uH(pOpMalUU B JOCTYIHBIX AJI1 HUX (popmax.
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4. MOPAJOK HPOBEJAEHMS 1
KPUTEPUU ONEHUBAHUSA ITPOMEKYTOUYOU ATTECTAIIMN

4.1. Tlopsinok MpoBeAeHHUsI MPOMEKYTOUYHOM aTTecTAlNu

[TpomesxyTouHas aTTecTanus Mo MPaKTHKE — 3a4eT C OL[EHKON, KOTOPBIN ciaeTcs B popMe OTBETA Ha
JIBa BOIIpOCA.

[Ipy BBIIOJHEHWU BCEX KOHTPOJBHBIX 3aJaHHWK, CTYACHT TMOJy4YaeT 3adeT 1Mo  TeKyIlen
yCIEBAaEMOCTH.

4.1.1. Iopsiok MpoBeaeHHsI MPOMEKYTOUYHOM aTTeCTAI[UM /1J151 UHBAJIN/I0B

OueHouHbIE CpelIcTBa JUJIi MHBAJIUAOB M JIMI[ C OTPAHUYECHHBIMHU BO3MOXXHOCTSMH 370pPOBbS
BBIOMPAIOTCS C YYETOM MX HHIUBUIYATBHBIX MICUXO(PU3UUECKIX 0COOCHHOCTEH.

[Ipn HEOOXOAWMMOCTH WHBANHMIAM W JHUIAM C OrPAHUYCHHBIMH BO3MOXHOCTSIMHU 3JI0POBBS
MIPEAOCTABIIACTCS IOTIOJHUTEILHOE BPeMs JIJIs TOATOTOBKH OTBETA Ha 3a/IaHMUS.

[Ipn mnpoBepeHWH TPOLEAYPHl OICHUBAHHS PE3YJIbTaTOB OOYUEHWsS WHBAJIWAOB W JIMI[ C
OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3/I0POBbS MPEyCMATPUBACTCS UCITOIH30BAHUE TEXHUYECKUX CPEJICTB,
HEOOXOIMMBIX MM B CBSI3U C HMX HMHAWBUAYAJIbHBIMH OCOOEHHOCTSIMH. OTH CpPEICTBA MOTYT OBITh
npenocrabineHsl Yenl Y wim MOTYT HCIIONB30BaThCs COOCTBEHHBIE TEXHUUECKHUE CPEICTBA.

[Iponienypa oleHMBaHUA pe3yJIbTATOB OOYYEHHUS WHBAIMAOB M JIMIl C OrPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbsI 110 TUCIUIUIMHE MpeaycCMaTpUBaeT mpenocTaBieHne nHpopmaiuu B Gopmax,
aJaNTUPOBAHHBIX K OTPaHUYCHHUSM HUX 370POBbsI H BOCIPUITHS WH(OPMAIINH.

[Ipu HeoOXoauMOCTH M1 OOYYArOIIMXCS HWHBAJIMAOB U OOYYAIOIIMXCS C OTpaHUYECHHBIMH
BO3MOXXHOCTSIMU 370POBbsI IpOLIEAypa OLEHUBAHUS PE3YyIbTaTOB OOy4YEHHUS MO AUCHUILIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

4.2. Kputepun olleHUBAHHS MPOMEKYTOUYHOI ATTECTAMY 10 BUIAM OIIEHOYHBIX CPEICTB
4.2.1. Kpurepuu olleHHBAHHSI THEBHUKA U 0TYETA.
I[HGBHI/IK " OTUCT — OTO OCHOBHBEIC I[OKYMGHTI)I, 10 KOTOpBIM 06y11a10m1/11?1cs1 OTYUTHBIBACTCSA O
BBITIOJTHCHUU I/IHIII/IBI/II[yaJ'II)HOFO 3adaHUs 110 HpOI‘p&MMC HpaKTI/IKI/IZ

— «OTIUYHO» — aKKypaTHOE, TOUHOE, CAMOCTOSTETFHOE, COOTBETCTBYET MHANBUAYAIHLHOMY 33J[aHHUIO;

— «XOpOIIO» — aKKYpaTHOE, TOYHOE, CAMOCTOSITEIbHOE, HE BCETIa COOTBETCTBYET UHIUBUYaTbHOMY
3aJaHHUIO;

— «yIOBJIETBOPUTEIHHO» — HE BCET/Ia aKKypaTHOE, YaCTUYHO HE COOTBETCTBYET WHIUBUAYATHHOMY
3a/IaHHIO;

— «HEYIOBJIETBOPUTEIHHOY (2) — HE TOUHOE, HE COOTBETCTBYET MHIUBUAYyaIbHOMY 3a/1aHHIO.

4.2.2. Kputepuu olleHUBaHUsI 3a4eTa B popMe YCTHOIO OTBETA.

—  «oTIMYHO» (5) — BiajieeT MaTepuaisoM B MOJHOM Mepe — JHEBHUK M OTYET CTYJEHTa MPaBHIIBHO U
rpaMoTHO OGOpPMJIEH, CTYIEHT IJIYOOKO W TIOJHO BJIAQJEET COJACp)KaHMEM Y4YeOHOro marepuana,
OCBOCHHOTO TMpH MPOXOXKICHUHM Y4eOHOW TNPAKTUKH; YMEET CBS3bIBaTh TEOPHUIO C TPaKTHKOH,
WITIOCTPUPOBATh IpUMepamMH, (akTaMH, JaHHBIMH HAyYHBIX HCCIICIOBAaHUI;, OCYIIECTBIISET
MEXIIPEIMETHbIE CBsI3H, NpeaokeHus. Jlenaer BbiBoAbl. JIOTHYHO, YETKO, SICHO U KPAaTKO M3J1araer
OTBETHI Ha TOCTABJICHHBIC BOIIPOCHI; yMeeT OOOCHOBBIBATH CBOW CYXICHHS W TMpOodeccCHOoHAIbHO-
JMYHOCTHYIO O3MIIMIO TIO U3JaraeMomy Borpocy. OTBET HOCUT CaMOCTOATENbHBIN XapakTep;

— «xopo1oy (4) — BiIaseeT A0CTaATOUYHO — JHEBHUK M OTUET CTYI€HTa MPaBUIIHO U TPAMOTHO O()OPMIIEHBI,
OTBET CTYJEHTa COOTBETCTBYET YKa3aHHBIM BBIIIE KPUTEPUSM, HO COJAEp)KaHHE OTBETAa HMEET
OTJeNIbHbIE HETOYHOCTH, OUIMOKM B H3JIO)KEHHMHM TEOPETUYECKOro M TMPAaKTUYECKOTro Marepuasa,
OTJIMYAETCs MEHbIIEH OOCTOATEIbHOCTHIO, TJIYOMHOW W IOJIHOTOM; JOIYIIEHHbIE OLIMOKHU
UCTIPABIIAIOTCS CTYAEHTOM TOCJE JOMOJHUTEIBHBIX BOIPOCOB 3K3aMEHATOPA;

—  «yIOBIETBOPHUTENBbHO» (3) — BIameeT HEJIOCTaTOYHO — B JIHEBHUKE M OTYETE CTYIEHTa UMEIOTCS
OLIMOKH, HETOYHOCTH, CTYJIEHT OOHApy>KUBACT 3HAHHE M TOHUMAaHHE OCHOBHBIX MOJIOKEHUH y4eOHOTo
MaTepHala, Ho U3JIaraeT ero He MOJIHO, HEeTlOCIe10BaTeNIbHO, JOIYCKAeT HETOYHOCTH U CYIIECTBEHHbBIE
OLIMOKH B OIpEICIEHUH MOHATUH, POPMYTUPOBKE IMOJIOKEHUH, HE IPUBIICKACT JIs
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apryMEeHTallud OTBETa OCHOBHBIE MOJIOKEHHUS UCCIIEIOBATENbCKUX, KOHLIETITYaIbHBIX U HOPMATUBHBIX
JIOKYMEHTOB; HE yMeeT 00OCHOBBIBATh CBOM CYKJEHUS; HAOII0JaeTcs HapyIIeHNE JIOTUKH U3JI0KEHUSI.
OTtBeT oOTIMYAEeTCsT HU3KUM  YPOBHEM  CaMOCTOSITEIBHOCTH, HE  COJIEPKUT  COOCTBEHHOM
npodeccuoHaNbHO-TUYHOCTHON MO3UIINH;

—  «HEYIOBJETBOPHUTEIHHO» (2) — HE BIAJEET — IHEBHUK U OTYET CTyACHTa 0(hOpPMIICHBI HEMPABUILHO C
OIIMOKaMH, CTYIEHT UMEET pa3pO3HEHHbIE, OECCUCTEMHbIC 3HAHMS: HE YMEET BBIIEIATH IJIaBHOE U
BTOPOCTETIEHHOE; JOIMYCKAeT OIIMOKM B ONPEACICHUU MOHATHHA, (OPMYIMPOBKE TEOPETHUYECKUX
MOJIO’KEHUH; HE OPUEHTUPYETCS B MOCTABJICHHOM II€pPE] HUM BOINpPOCE, OECIIOPSIOUHO U HEYBEPEHHO
U3JlaraeT Marepual, He CIIOCOOEH OTBETUTh JIaXe Ha «HABOJSAIINME» BOIPOCHI, HE YCTAaHABJIMBACT
MEXIPEAMETHBIE CBSI3U.

4.3. Pe3yabTaThl IPOMEKYTOYHON ATTECTALMH U YPOBHH C(POPMHUPOBAHHOCTH KOMIIETeH M

IIpy moaBeneHNN UTOrOB YYUTBIBAKOTCS PE3yJIbTaThl TEKYLIEH aTTecTaluy. MITOroBelii KOHTPOJIb 11O
IpaKTHKE MpoBOAUTCA B popme 3auera ¢ oueHkoi. Ha 3auete oOywaromuiics oTBe4aeT Ha JiBa BOIpoca
owiera. K crade 3adera IOMyCKarOTCSl CTYIEHTBI, KOTOPBHIE BBINOJIHWINM BCE KOHTPOJIBHBIE 3aJaHUS
Tekymen arrectaurud. CTyJEeHT MMEET MpaBO IOTACUTh CBOIK 3aJ0/DKEHHOCTh BO BPEMSI TEKYLIUMX
KOHCYJIbTAIIMI WUJIM B XOJE€ UTOTOBOM aTTECTALINH.

YpoBHU c(HOPMUPOBAHHOCTH KOMIIETEHIIUN ONIPEEISIETCS MO CIESTYIOIINM KaTerOpUsIM.

1. Ioporoselii ypoBeHb: mpeamnojaraeT (GOpMHUPOBAHUE KOMIIETEHIIMM HAa HA4YaJbHOM YpPOBHE:
3HAaHUE COJEP)KAHUS MOHSATUHN; BJIaJICHUE HaBbIKAMU MOMCKA HAyYHOH JIUTEpaTypoil, 3HaHHE TpeOOBaHMIA
oopmiieHHs OUOIMOTPaPUIECKOrO CIUCKA; 3HAHWE METOJIOB HAYYHOT'O HCCIICIOBAHHS W METOJHK,
MIPUMEHSIEMBIX 110 BBIOPaHHOI TeMaTHKe.

2. Ba3oBblii ypoBeHb: TpeanonaraeT GOPMHPOBAHNE KOMIIETCHIIMH Ha 0oyiee BHICOKOM YPOBHE:
3HaHUE COEPHKAHUS NOHATUN U XOPOIIee BJIaJICHUE TIOHATUIHHBIM alapaToM; BlIaJIeHHE HaBbIKaMH IIOUCKa
U paboThl ¢ HAYYHOU JUTEpaTypOi, 3HaHUE U yMeHHe 0hOopMIIATh Oubnuorpaduveckuii CrrucoK; 3HaHue
JIOTUKU U METOJI0OB HAyYHOT'0 MCCIIE0BaHUsl, METOUK, IPUMEHSIEMbIX 110 BEIOpAaHHOW TeMaTUKE, TEXHUKH
0(OpMIICHHS HAyYHBIX PE3YyJIbTATOB.

3. IlpoaBMHYTHI ypoBeHb: TpexanosaraeT (GHopMUpOBaHHE KOMIIETCHIMH Ha BBHICOKOM YPOBHE,
TOTOBHOCTh K CaMOCTOSTENbHON MpOoQecCHOHATbHON JEsATEeIbHOCTH: 3HAHME COJAEp)KaHUs MOHATHH, U
OTJIMYHOE BJaJICHUE TOHATUMHBIM alapaTroM; BiaJieHUE HaBbIKAaMHM IOMCKa, paboOThl € Hay4YHOMH
JUTEpaTypol M ee aHaJM30M, 3HAHUE U yMeHue oQopMiIsATh OuOIMorpaduyeckuii CMCcOK; BiajeHUe
HaBbIKaMU OGOpPMJIEHMSI PELEH3MM Ha HAy4yHYI0 CTaThlO; 3HAHHME JIOTMKM W METOJI0B HAay4YHOTO
UCCIIEIOBaHMsl, OCOOCHHOCTEH Hay4yHOM padOThl M ATMKM HAYYHOTO TPYyJa, METOAMK, IPUMEHSIEMBIX IO
BbIOpaHHOW TeMaTHKE, TEXHUKH O(hOpPMIIEHUS] HAYUHBIX PE3YJIbTAaTOB.

Oco6eHHOCTH TPOBEICHHsI MTPOLEAYPhl OLIEHUBAHUS PE3yIbTaTOB 00YUYEHUs Y MHBAJIUAOB U JIMIL C
OTpaHUYEHHBIMU BO3MOXXKHOCTSIMU 37I0pOBbsi 0003HAa4YeHbI B paboueil mporpamMme JUCHUILIMHBIL.
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