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NMPOrPAMMA MNMPAKTUKHU
B2.B.04(Mp) NMNpousBoacTBeHHasa nNpaKkTukKa (npeaauniomMHasn)

1. lWWudp n HammeHoBaHMe HanpaBneHUss NOArOTOBKU:
06.04.01 Buornorus

2. NMpodunb NnoAroToBKM:
Buodgunamka
3. KBanudukaumsa (cteneHb) BbINyCKHUKA:

MarmncTp

4. dopma oby4eHUA:
oYHas

5. Kachegpa, oTBevarowan 3a peanmsaymio QUCLUUNNUHDbI:

kKadegpa 6nodunsnkm n BoTexHonornm

6. CocTtaBuTENU NporpamMmbi:
Kanaesa EneHa AHaTonbeBHa, kKaHa. 6uon. Hayk

7. PexomeHpoBaHa: : HMC meaunko-6uonorndeckoro dgpakynosteta, npoTokon Ne 2 ot
04.03.2025 .

8. YuebHbIn roa: 2026/2027 CemecTp(bl): 4



9.Lllenu v 3aga4m npakTUKHK:

Llenbto  npeoavninoOMHON — MpakTUKM — siBNAeTCA  QOpMUMpPOBaHWE U pas3Butue
npocdeccrnoHarnbHbIX 3HaHU B chepe n3bpaHHOW crneumanbHOCTU, 3aKpensieHne MonyYeHHbIX
TeopeTU4eCcKNX 3HaHWA MO AUCUMNIMHAM HanpasfieHus W cneuuwarnbHbIM - OUCUMMINHAM
MarmcTepckmMx nporpamm, oBnageHne HeobXxoaAMMbIMU NPOeCcCMoHanbHBIMU KOMMNETEHLNAMM
no wu3bpaHHOMY npoduno NOAroTOBKW, a Takke cbop Heobxogumoro martepuana ans
BbINOJSTHEHUS BbINYCKHOM KBaANUMUKaLuMOHHON paboTbl.

3adaveli npakTukm gaBnseTcs npuobpeTeHne onbiTa B MCCMEeLOBaHUM  aKTyanbHOW
Hay4yHOM npobnembl, a Takke noabop HeobxoauMMbIX MaTtepuanoB ANs  BbIMNOMAHEHMUS
MarnmcTepckon guccepraumu.

Bo Bpems npakTukmn obyvatowmmnca AomKeH usyyums:

1) nuTepaTypHble UCTOYHUKM MO paspabaTbiBaeMon Teme C Lernbio UX UCNOofb30BaHUSA
Npv BbINOSTHEHUW BbINYCKHOW KBannukaumoHHON paboThbl;

2) UHPOPMALMOHHbIE TEXHONOMMM B HaYYHbIX UCCeLOBaHUAX, MPOrpaMmMHbIe NPOOYKTbI,
OTHOCcsLWMeCs K npodeccruoHanbHon cdepe;

3) TpeboBaHUsA K 0POPMIEHNIO HAYHYHO-TEXHNUYECKOW JOKYMEHTauuu;

8bIMoJIHUMBb:

1) aHanus, cuctemaTtmsaumo n ob6obLieHne Hay4YHO-TEXHMYECKON MHOPMaLMK MO TEME
nceneaoBaHum;

2) aKcnepuMeHTarnbHOe nccrnegoBaHMe B pamkax NoCTaBfEHHbIX 3a4ay;

3) cTaTUCTUYECKMIA aHanM3 NOSy4YeHHbIX Pe3ynbTaToB;

4) cpaBHeHME pe3ynbTaToB WCCNeaoBaHUs C OTEYECTBEHHbIMU U 3apyBexxHbIMU
aHanoramu;

5) aHanu3 Hay4YHOWN N NPaKTUYECKON 3HAYNMMOCTN NPOBOAMMbIX UCCIEA0BAHUN.

10. MecTo npaktukm B cTpyktype OOIl: [NpeaounnomHas npakTMka OTHOCUTCS K Brioky
B2 «[MpakTnkny», Yactb, hopmmupyemasi y4acTHMKamm obpasoBaTesibHbIX OTHoLEHWI (B).

MpepounnomHaa npakTuka 6GasupyeTcs Ha 3HAHUSX W YMEHMSX, MONyYeHHbIX
obyyalwmmMmMca Npu OCBOEHUM  OAUCLMNIMH, NPEeAyCMOTPEHHbIX  Yy4ebHbIM  NnaHoMm
MarucTpaTtypbl No npoduno noarotoekn "buodumsmka". MNMpegounnomMHas npakTuka siBAsieTcs
HeOTbeMNEMON YacTbio Yy4ebHOro npouecca WM HanpasneHa Ha YyrnybneHue 3HaHWA Mo
ancumnnuHam  npocpunsa  «brnodmanka», Ha OCBOEHME TPaLMUMOHHbBIX, KIacCUYEeCcKUX W
COBPEMEHHbIX MEeTO[OB MWCCreaoBaHui, HapaboTKM aKCnepuMeHTanbHOro Mmartepuana ans
BbINOSTHEHUST Maructepckon gucceptaumn. [NpakTnka obecneynmBaeT NPEEMCTBEHHOCTb U
nocrnefoBaTeNibHOCTb B U3yYeHUM TEOPEeTUYEeCKOro U MpakTU4eckoro matepuana  wu
npegycmaTpmBaeT  KOMMMEKCHbIM  NOAXOA K  OCBOEHWUIO  MpOrpaMmbl  MarmctpaTtypbl.
lMpoxoxaeHne AaHHOrO BuAa MpakTUKM nos3BongeT cobpatb Heobxoaumbin maTepuwan ans
BbIMOJSTHEHUST MarncTepckon aucceprauMm M NOAroToBUTb Marnctpa K CamMoCTOSTENbHOM
Hay4HO-UccnegoBaTeNbCKON AEeATENBHOCTMW.

11. Bua npakTtuku, cnoco6 u ¢popma ee nposeaeHus
Bup npakTUKK: NpoM3BOACTBEHHAS.
Cnoco6 npoBeaAeHUA NPaKTUKKU: CTaLMOHapHas.

12. MnaHnpyemble pe3ynbTaTbl 0GYyUYeHUs1 NPU NPOXOXAEHUM NPAKTUKU (3HAHUA, YMEHUA,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yribTaTaMuM OCBOEHUsi o6pa3oBaTenibHOM
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Koa HasBaHue Koa(bl) WuaukaTtop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMeTeHL MK

MK-1 | CnocobeH MK-1.2 Bbibupaet 3HaTb: OCHOBbLI 3KCNEePUMEHTaNbHbIX U
nnaHuposaTtb 3KCMepuMeHTarnbHbl | pacyYETHO-TEOPETUYECKUX METOAOB pPeLLEeHNsI
paboTy un € N pacyeTHo- nocTaBneHHOW 3agayn
BblbUpaTb MeToabl TeopeTu4eckue
peLleHus MeToAbl peLleHuns YMeTb: BbIOpaTh aKCNepUMeHTarnbHble U
ncecnegoBaTenbCcKu nocTaBNeHHOW pacyeTHO-TEopeTUYECKUE METOAbI peLleHns




X 3aJa4 ageKksaTHO

3agauu, ucxoas uU3

nocTaBMneHHoM 3aga4vun, UCXoas U3 UMeLLMXCS

NoOCTaBMNEHHbIM UMeLLNXCS MaTepuanbHbIX 1 BPEMEHHbIX PECYPCOB
LensiMm ¢ y4eTom MaTepuanbHbIX U
LLUMPOKOro BPEMEHHbIX BnageTtb: HaBblkaMu TanM-MEHeKMEeHTa U
NOHMMaHWS pecypcoB onTUMU3auuM nyTenl peLleHns MOCTaBEHHbIX
npodgeccnoHaneHo 3agad
n obnactu u/unu
obnactu
obyyeHus, B ToM
yncne Ha
MeXONCUMUMIMHapH
OM YpOBHE
MK-2 | CnocobeH MK-2.1 MpoBoguT 3HaTb: YCTPOWCTBO M MpPUHUMN  OEWCTBUSA
NpoBOANTb nccrnegoBaHust no npuMeHseMoro obopyaoBaHus
nccrnegoBaHus, 3aJaHHON TeMaTuKe,
HanpaBfeHHbIe Ha NpUMeHsis YMeTb: OCylecTBnsATb BbIOOp  agekBaTHbIX
peLueHue BbICOKOTEXHOMOMYH | NMOCTaBMEHHbIM 3ajadYaM MeTOAOB U METOOUK,
nccnepoBaTenbCkn oe obopynoBaHue NPUMEHsIEMbIX AN aHanu3a buocmctem
X 3ajay B paMkax
peanusauum BnageTb HaBblkamu: NoAroToBku oOpasuoB Anis
Hay4HOro (Hay4Ho- aHanu3a; paboTbl C BbICOKOTEXHOSOMMYHBIM
TEXHUYECKOro, obopyaoBaHneM
WHHOBALMOHHOTO)
npoekTa B o6nactu
npodeccuoHanbHoO
" OesaTtenbHOCTU
MK-3 | CnocobeH MK-3.1 O6pabartbiBaeT 3HaTb: MeToabl aHanmsa uHgopmaunn un
obpabatbiBaTh, nony4YeHHble 06paboTKM aKCNepMMeHTanNbHbIX AaHHbIX
WHTEpnpeTUpoBaTb OaHHble C
n ochopmMnATb NCNonb30BaHNEM YMeTb: aHannanpoBaTb NOSyYeHHbIe
pesynbTathbl COBPEMEHHbIX pes3ynbTaTthl C MOMOLLb METOAOB
NpoBeaEHHbIX MEeTOOO0B aHanm3a MaTeMaTU4EeCKOM CTaTUCTUKN;
nccnegoBaHun B NMHpopmauum
BblIOpaHHoOWM BnageTb: HaBblkaMu MCNONb30BaHUSI MaKETOB
obnacTtu Hayku NPUKNagHbIX CTaTUCTUYECKUX NPOrpaMm
MK-3.2 AHanusnpyet 3HaTb: Teoputo BMODU3NKN U CMEXHBIX HAYK
nony4YeHHble
pe3ynbTaTtbl 1 YMeTb: CBA3bIBaTb TEOPETUYECKMNE 3HAHUSA
WHTEpNpeTupyeT B 61on3nKM 1 pesdyrnbTaTbl HAY4YHO-
KOHTEKCTe nccnegoBaTenbCckon paboThl, OO BACHATb
BbIOpaHHOM 06nacTn | NonyyYeHHble pe3yrnbTaTbl C TOYKN 3PEHUSI
npodeccnoHanbHON | COBpPEMEHHbIX Brodmanyecknx NnpeacTaBneHun
n/vnn Hay4Hon
chepbl BrnageTb: HaBblkaMW KOMMSIEKCHOrO aHanmsa
pe3ynbTaToB BUOPUN3NYECKUX UCCNESOBaHMUN
MK-4 | CnocobeH MK-4.1 [oToBUT 3HaTb: NOHATUE TE3MCOB, KPATKOro COOBLLIEHNS,
NnpeacTaBnsTb nyénvkauum no Hay4HOW CcTaTby
Hay4Hble (Hay4Ho- pesynbTaram
TEXHUYECKME) paboTbl B hopme YMeTb: onpefenutbe ypoBeHb MaTepuarna u
pe3ynbTathbl Te3NCOoB JOKNaLoB, BbIOpaTb MecTo Anis nyénukaumm
npodeccuoHanbHo KpaTKMX COOBLLEHMN

My coobLecTBy

N Hay4HbIX cTaten B
Hay4HbIX N3O0aHNAX

Bnagetb: HaBblkamu OMOPMIIEHMST PYKOMUCU B
COOTBETCTBMM C TpeboBaHMAMN pegakLmm

13. O6bem NpakTUKM B 3a4eTHbIX egnHuuax/yac. — 3 3ET / 108 u.

dopma NPoMeXyTOYHOM aTTecTauum 3a4eT C OLEHKOM

14. TpypoeMKocTb NO Buagam y4yebHon paboTbl

Bug yyebHon pabothbl

TpyooemKkocTb




Bcero Mo cemecTpam
Ne cemecTpa Ne cemecTtpa
4
Y. Y., B 4. Y., B
dopme dopme
nn iy
Bcero 4yacos 108 108
B TOM yucrne:
JlekumoHHble 3aHATUSA (KOHTakTHasa pabora) - -
MpakTuyeckme 3aHATUA (KOHTaKTHasa pabora) 4 4
CamocTtosiTenbHas paborta 104 104
UToro: 108 108

15. CopepxaHue npakTtuku (unu HAP)

Ne n/n Pasgenbl (aTanbl) NpakTUKm CopepxaHue pasgena
1. MogroToBUTENBLHBIN MHCTpyKTaXx No NPOXOXAEHUIO NPaKTUKK, NOMyYEeHNE pekoMeHaaunn.
(opraHM3aunOoHHbIN) CocTtaBneHune v yTBepXaeHue rpacmka npoxoXaeHus NpakTUKK.
lMpoxoxaeHne NHCTPYKTaxa 1u caada MMHUMYMa MO TEXHUKE
6e3onacHocTy. Moabop 1 aHanu3 MCTOYHMKOB NUTEpaTypbl N0 TemMe
ncecnegoBaHms.
2. OcHoBHoM (3kcnepuMeHTanbHbll, | [poBeaeHne CaMOCTOATENbHbIX 3KCnepuMeHTanbHbIX
nccrnegoBaTenbCkuin) nccrnegoBaHun No MHAMBMAYaNbHOMY NnaHy
3. 3aKnounTENbHbLIN Cratuctnyeckaa obpaboTka AaHHbIX, MOMYYEHHbIX B pes3ynbrarte
(MHdpopmaumnoHHo- 3KCnepuvMeHTanbHblX nccnegosaHmn. CocTtaBneHne n ogopmieHme
aHanUTU4eCKni) oTdyeTa nNo npakTuke. [loarotoBka maTepuanoB WCCNeAOBaHUA K
onybnMkoBaHuO
4. MpenctaBneHne oT4eTHOM My6nuyHas 3awmTa oT4eTa Ha UTOFOBOM 3aHATUN.
OOKYMeHTaLmm

16. MNepe4yeHb y4yebHOM nuTepaTypbl, pecypcoB ceTu «UHTepHeT», HeOOXoAMMBLIX Ans

nNpPpoXoXaeHusA NPakTukn
a) OCHOBHag nuTeparypa:

Ne n/n NCTOYHKK

1 Brnodusmka: yuebHuk ang sy3os / nog peg. B.I. ApTioxoBa. — M.: [lenosas kHura: Akagemu4eckunii
npoekT, 2009. — 294 c.

ApTtioxoB B.I. MonekynspHas 6ruodumanka: MexaHn3Mbl MPOTEKaHNS U Perynsauum BHYTPUKNETOYHbIX

2 npoueccos: y4eb. nocobue / B.I'. ApTioxos, O.B. bawapuHa. — BopoHex: MsgaTenbcko-
nonurpadgumyecknin LeHTp BopoHeXCcKoro rocyaapctBeHHoro yHmsepcuteta, 2012, — 220 c.

0) gononHuTenbHasa nuTeparypa:

Ne n/n NCTOYHMK
AptioxoB  B.I.  CTpyKTypHO-(DyHKUMOHaNbHOE  COCTOsiHME  OuomembpaH U MEXKIEeTOYHble

3 B3aumogewncteus: y4eb. nocobue / B.I. AptioxoB, M.A. HakBacuHa. — BopoHex: W3partenbcko-
nonurpaduyeckmi LieHTp BopoHexckoro rocygapctseHHoro yHmeepcuteta, 2008. — 156 c.

4 ApTioxoB B.I'. OnTudeckme meToabl aHanm3a UHTaKTHbIX 1 MOANMULNPOBAHHBIX BMONOTMYECKMX CUCTEM
/ B.I'. Aptioxos, O.B. lNytnHueBa. — BopoHex: N3a-Bo BopoHex. roc. yH-Ta, 1996. — 240 c.
AHanuTtnyeckas xpomatorpadus / K.W. CakogpiHckun [n gap.]. — M.: Xumus, 1993. — 464 c.

ApTtioxoB B.I. Buonornyeckue membpaHbl: CTPYKTYpHast opraHm3aums, dyHkuumn, mogndukaumsa pusmnko-

6 XUMUYECKMMM areHTamu: y4ed. nocobue / B.I. ApTioxoB, M.A. HakBacuHa. - BopoHex: M3a-8o BopoHex.
roc. yH-ta, 2000. — 296 c.

ApTioxoB B.[. [emonpoTeubl: 3aKOHOMEPHOCTU (POTOXMMWYECKUX MNpeBpaLLEeHUA B  YCMOBUAX

7 :
pas3nu4Horo MUKpookpyxeHus / B.I. ApTioxoB. — BopoHex: M3a-Bo BopoHex. roc. yH-Ta, 1995. — 280 c.

8 Brnagumunpos KO.A. ®nsnko-xummyeckmne oCHoBbI hoToburonorudeckmx npoueccos / HO.A. Bnaanmmnpos,
A.A. MNotaneHko. — M.: Bbicw. wk., 1989. — 199 c.

9 Bnagumunpos FO.A. ®nyopecLeHTHbIe 30HAbI B UccrnenoBaHum 6uonornyeckux membpat / HO0.A.
Brnagumupos, I'.E. Jo6peuos. — M.: Hayka, 1980. — 320 c.

10 "eHHuc P. BuomembpaHbl: MonekynspHas cTpykTypa u pyHkumm / P. FeHHuc. — M.: Mup, 1997. — 622 c.

11 OetepmaH I". lenb-xpomatorpadms / I'. JetepmaH. — M.: Mup, 1970. — 248 c.




[obpeuos I.E. ®dnyopecuLeHTHble 30HAbI B MCCneagoBaHuM KNeTok, membpaH u nunonpotenHoB / I.E.

12 To6peLios. — M.: Hayka, 1989. — 277 c.

13 YKepebuor H.A. Bruoxumus: yyeb. / H.A. Xepebuos, T.H. Nonosa, B.I'. ApTioxoB. - BopoHex: 3a-Bo
BopoHex. roc. yH-Ta, 2002. - 696 c.

14 Upxak J1. W. FTemornobuHbl n nx ceonctea / J1.W. Upxak. - M.: Hayka, 1975. — 240 c.

15 Kynanue A.lN. MeToabl 1 cpeactBa KOMMEKCHOro aHanu3a ganHbix / A.ll. Kynanyes. — M.: ®OPYM:
MHOPA-M, 2006. - 512 c.

16 JlakuH [.®. BuomeTpus / I.®. JlakuH. — M.: Beicw. wk., 1990. — C. 254-305.

17 Maypep I'. Anck-anektpodpopes / . Maypep. —M.: Mup, 1971. - 247 c.

18 OnvromepHble 6enkn: CTPYKTYPHO-PYHKLUNOHAMNbHbIE MOAUMUKALIMM U POSib CYObeaMHUYHBLIX KOHTAKTOB /
B.I'. ApTioxoB [u gp.]. — BopoHex: N34-8o BopoHex. roc. yH-1a, 1997. — 264 c.

19 O;gepmaH JILA. XpomaTtorpacusa 6enkos n HyknenHoBbIx kucnot / JI1.A. OctepmaH. — M.: Hayka, 1985. —
536 c.

20 MpakTukym no nmmyHonoruu: ydeb. nocobue / MNMop pen. N.A. Kongpateeson, B.[l. Camyunosa. — M.:

M3g-so MI'Y, 2001. — 224 c.

B) MHOPMaLMOHHbIE 3M1EeKTPOHHO-06pa3oBaTesbHble pecypcbl (0duumnanbHble pecypchbl MHTEPHET):

Ne n/n

Pecypc

www.lib.vsu.ru — 3HB BI'Y

http://www.e.lanbook.com - 3BC «/3pgaTtenbctBa «J1aHb»

http://rucont.ru - 36C «YHuBepcuTeTckasa bubnumoteka online»

https://elibrary.ru/ - anekTpoHHas Hay4YHas 6ubnuoTteka

gl | RWIN|F-

www.molbiol.ru - yuebHwuku, Hay4Hble MmoHorpadumn, 0630pbl, NnabopaTopHbie NPaKTNUKyMbl B CBO6OAHOM
OOCTyMne Ha canTax NpaKTU4eCKOoN MOMeKynsapHon rnonoruu.

WWW.SWissprot.com — cBo604HbIA AOCTYN K MexayHapoaHow 6a3e AaHHbIX No NepBUYHbIM U 3D
CTPYKTYpaM bepMeHTOB

http://www.ncbi.nlm.nih.gov/pubmed — TekcToBas 6a3a gaHHbIX MeAULMHCKUX N DUNONOrNMYECKUX

7 nyGnuvKauuii Ha aHrMMINCKOM SA3blKe, Ha OCHOBe pasfena «buoTexHonorus» HaunoHansHoM

mMeauumnHckon omubnuotekn CLLUA

17. UHchbopMaLMOHHbIE TEXHONOMMU, UCMOSIb3yeMble NPU NPOBeAeHUUN NPAKTUKMU,
BKIio4Yasi nporpaMmmHoe obecrneyeHne U UHPOPMALMOHHO-CNPABOYHbIE CUCTEMbI (MpK

Heo6XxoAUMOCTH)

Mpu peanusauun AUCUUNIUHBI

MCMNONb3YTCA  3fIEMEHTbI  3NEKTPOHHOTO  0by4yeHus w

ONCTaHUNOHHbIE 06pasoBaTen bHbl€ TEXHOJ10ITMN

18. MaTepnanbHO-TeXHU4YECKoe obecrneyeHne NPaKkTUKu.

Y4yebHas nabopartopus
(r.BopoHex, nnowagb

YHuBepcutetckas, a.1, nom.l, aya.

61)

CneuuanusmpoBaHHas mebenb, pH-meTp noptaTtyeHbii HI83141;
anctunnaTop, 4 n/4, Hepxaeewwasa ctanb 6e3 6aka Hakonutens, Liston;
posumeTtp-pagnometp MKI-01-10/10; mukpockon MBC - 10; mukpockon
meanuuHckmin BUOMEL ncnonHenne BMOMEL 2; pH-meTp KapMaHHbIN,
KOpPOTKWUIA anekTpoa; cnektpodomeTp MNMpom3kollab M3-5400Y®;
BMCKO3VMMETP

JlTaBGopaTopust TeopeTU4eckon
6u1ocmankm (ans npoBeaeHus
3aHATUIN CEMMHAPCKOro Tuna,
TEKYLLEro KOHTpons u
NPOMEXYTOYHOM aTTecTauum)
(r.BopoHex, nnowagb

YHusepcutetckas, 4.1, nom.l, aya.

59)

CneunanunanpoBaHHast Mebenb, npoektop SANYO PLS-SL20, skpaH ans
npoekTopa, HoyToyk ASUS V6800V ¢ BO3MOXHOCTbLIO MOAKIIOYEHNS K CETU
«UHTEpHET»

OucnnenHebin knacc (r.BopoHex,
nnowaab YHuBepcuteTckasa, 4.1,
nowm.l, ayg. 67)

CneunanunsnpoBaHHast Mebenb, KOMNbOTEPbI (CMCTEMHBIN 6ok Intel Celeron
CPU 430 1.8 GHz, moHutop Samsung SyncMaster 17) (12 wT.) ¢
BO3MOXHOCTbIO MOAKMIOYEHUS K ceTn «MHTepHeT»

YyebHasi ayautopus,
nabopatopusi: 394018, r.
BopoHex, nnowans
YHuBepcutetckas, g. 1, nom. |,
Y4ebHbir kopnyc Ne1 aya. 68

CneunanunsnpoBaHHas mebernb, nabopaTopHasi nocyaa, ueHtpugpyra MPW-
340, ueHTpudyra Eppendorf, buoxemmniommHomeTp BXJ1-07, 6nok onTuko-
MexaHudeckuii cnektpodotomeTpa CP-2000, cyxoBO3aYLLUHbIN TEpMOCTaT
TC-1/80 CINY (Poccus).




19. OueHo4Hble cpeacTBa ANA NPOoBeAeHUA TeKyLLen 1 NPOMEXYTOYHOM aTTecTauum
oby4arowmxcs No npakTmke

Ne HaumeHoBaHue KomneTteHuuna(n) | Mhaukatop(bl) OueHouHble cpeacTsa
n/n | pasgena QUCLUNIUHDI DOCTUXeHUs
(mogyns) KOMNeTeHuumn
1. | NoarotoBuTENbHLIN MK-1 MNK-1.2 MHauemnayansHoe 3agaHue
(OpraH13aLUNOHHBI) MK-2 MK-2.1 3apaHus ans AMarHocTMHeckux pabot
MK-3 MK-3.1
MK-4 MK-3.2
MK-4.1
2. | OcHoBHOM MK-1 MK-1.2 WHamBuayaneHoe 3agaHve
(akcnepumMeHTanbHbI, MK-2 NnK-2.1 3afaHus 4ns AMarHocTudeckux pabor
nccneaoBaTenbCKuin) MK-3 MK-3.1
MK-4 MK-3.2
MK-4.1
3. | BaknounTenbHbIN MK-1 MK-1.2 MHauenayanbHoe 3agaHue
(VHdOopMaLOHHO- MK-2 MNK-2.1 3afaHvs Ans AnarHocTu4eckux pabot
aHanuTUYeCKnin) MK-3 MK-3.1
MK-4 MK-3.2
MK-4.1
4. | MNpegcrtaBneHne MK-1 MK-1.2 MHauenayanbHoe 3agaHue
OTYETHON MK-2 MK-2.1 3agaHuns ona guarHocTuyecknx pabot
OOKyMeHTauuu MK-3 MK-3.1
MK-4 MK-3.2
MK-4.1
lMpomexyToyHas aTTecTtaumsi OT4eT no npakTuke
chopma KOHTPONS — 3a4eT C OLIEHKOM

20. TunoBble OLEHOYHbIE cpeAcTBa M MeTogM4YecKue MaTepuanbl, onpegensiowme
npoueaypbl OLLEHUBAHUA U KPUTEPUN UX OLleHUBAHUS

20.1 TeKywWw M KOHTPOSIb YyCNEeBaeMoCcTH

KoHTponb ycneeaeMocTu Nno AUCLMNIINHE OCYLLECTBNSIETCS C MOMOLLbIO CEAYHLLMX OLLEHOYHbIX
cpencTs:

MHausngyaneHoe 3agaHve Ha BKP

MWHOBPHAYKU POCCUU
PENEPAJIbHOE TIOCYOAPCTBEHHOE BIOIKETHOE OBPA30OBATEJIbHOE YYPEXOEHUE
BbICLUETO O6PA30OBAHUA
«BOPOHEXCKWUN rOCYQAPCTBEHHbIW YHUBEPCUTET»
(PreoOy BO «BI'Y»)

Kadenpa 6nodmsmkmn n bnotexHonormm
YTBEPXOAIO

3aBegyowunn kadegpon
Orodu3nkm n GuoTexHonorum

B.I". ApTioxos
.20
5 3AOAHUE 5
HA BbINOJNTHEHUE BbINMYCKHOWU KBAITU®PUKALMOHHOUN PABOTbI OBYHAKLLEIOCA
(217 [0)

1. Tema paboTb! "




YyTBEP)KAEHA pELleHMEM YYEHOrO COBETaA MeauKo-6uonormyeckoro akynbreTa
oT . .20 .

2. HanpaeneHune nogrotoku 06.04.01 buonorus
3. Cpok caaum 3akOHYEHHOW paboTbl _ .

4. KaneHgapHbIA nnaH:

Ne n/n Ctpyktypa BKP CpoOKM BbINONTHEHUS [MpumeyaHune

QR WIN(F

CtyneHT

noanuch, pacmMdpoBKa Noanmncu

Hay4yHbIn pykoBoguTeEnb

NoAnucb, paclumdpoBKa NoanucK

MpumepHbIe TeMbl Hay4YHO-UCCNEe[oBaTeNbCKOW paboTbl

1. NccnepoBaHue CTPYKTYPHO-GDYHKLUMOHAmMNbHBIX CBONCTB MMMYHOKOMMETEHTHbIX KNETOK KPOBM
YyeroBeka B YCNOBUAX BO3AENCTBUS PasfMYHbIX (PU3NKO-XMMUYECKNX (DaKTOpPOB;

2. WccnepoBaHne CTPYKTYpHO-OYHKLMOHANbHBIX CBOWCTB CBOOOAHBLIX M MeMOpaHCBA3aHHbIX
6ernkoB KpoOBW YeroBeka B yCnoBusx Y®-o65ydeHnss n pasnmyHoro MUKPOOKPYXEHWS;

3. MVccnepoaHne ©6uodmanyecknx acnekToB — anonto3a  KMEeTOK  KPOBU  YerioBeka,
WHAYUMPOBAHHOrO BO3AEVCTBUEM (PU3NKO-XUMUYECKUX (DAKTOPOB M ponv mMembpaH B peanusauuu
ananTosa;

4. NccnepoBaHue MexaHM3MOB TpaHCOYKUMM BHELLHEro curHana B NMAOoUMUTapHbIe KIeTKu
YyernoBeka B YCMNOBUSIX BO3AENCTBMSA (DU3NKO-XMMUYECKUX (PakTOpOB 1 ponv MeMbpaH B TpaHCOYyKUUK;

5. NccneposaHue BnusaHusa Y®-cBeta Ha MHTEHCMBHOCTDL FMUKONN3a U 3HepreTu4eckun obmeH B
MUTOXOHOPUAX UMMYHOLUTOB;

6. MWccnepoBaHMe  M3MEHEHUA  (PUBUKO-XUMWUYECKMX U CTPYKTYPHO-GYHKLMOHAMNbHbIX
XapakTepuCTUK  KOMMOHEHTOB  CUCTEMbl  KPOBM  MbILLIEN-ONyXOrieHoCUTeNnen B YCIOBUAX
dhoToANHAMNYECKOro BO3AENCTBUS;

7. NiccnepgoBaHue 6Mon3anyeckmx OCHOB OKCUAATUBHOIO CTPECCa;

8. ViccnepoBaHne CTPYKTYPHO-(YHKLUMOHAIBHbLIX U3MEHEHUI MONeKyn TPaHCMOpPTHbIX 6erkos
KPOBW, NHAYLUPOBAHHbIX BakyyMHbIM Y®-nsnyvyeHuem;

9. NccnepoBaHne (hr3NKO-XMMUYECKMX CBONCTB FOMOMEHHbIX U reTePOreHHbIX KaTanv3aTopoB Ha
OCHOBE pacTUTeNbHbIX (PEPMEHTOB;

10. NccnepoBaHve MexaHU3MOB AEUCTBUA HAHOYaCTUL, U TOKCMHOB Ha Buornormyeckme cuctembl
C NpUBMNEeYeHNneEM MOJSIEKYNAPHOro MOAENMPOBaHWS;

11. WccnepoBaHwe — CTPYKTYPHO-(PYHKUMOHANbHbIX ~ CBOWCTB  remorrnobuHa  yenoBeka,
MOAMMULMPOBAHHOIO BO3AeNCTBUEM (DUINKO-XUMUYECKMUX (DaKTOPOB pasnnyHOn Npupoap!;

12. KomnbtoTepHoe MogenupoBaHme 61odunanyecknx npoLeccos.

3apaHua ans guarHocTU4ecknx pabor
TecThl

1. MMaBHOE NpenmyLLEeCcTBO CNeKTparbHbIX METOA0B aHanusa:
a) bbIcTpoTa aHanu3a;

6) BbICOKas YyBCTBUTENbHOCTb;

B) BELLECTBO B Npouecce nccneaoBaHns He paspyluaeTcs;

r) gewesn3Ha mMetoda.



2. Kakne asHepreTnyeckne nepexonbl OTBETCTBEHHbI 3@ W3Ny4YeHWe M MOrfoweHne MUKPOBOSTHOBOMO
n3nyyeHuns?

a) konebaTenbHO-BpaLlaTenbHbIE;

©) BpalLaTenbHbIE;

B) 9NEKTPOHHbIE;

r) TPUNNET-CUHITETHbIE.

Bonpochkl ¢ KpaTkumM OTBETOM

1. IMobass makpoduaundeckasd dopma nepegayn Heprun, unum Mepa npeBpaLLeHnsi SHEPTMM U3 O4HOWM

dopMbl B OpYryo — 370 ...
OrtBeT: pabota

KopoTkuii pasBepHyTbI OTBET UMM NpocTas pacyeTHas 3agada

1. Kakoe paccTosiHue Ha NOBEPXHOCTM MeMOpaHbl 3puTpoUmTa «MPOXoauT» Monekyna dpocdonvnuga 3a
1 cekyHOy B pesynbTaTe natepanbHoin auddysmmn? KoadpduumeHT natepansHon andpdysum D, = 1012
m?/c. MepemelleHne onpeaenseTcs opmynon S = 2 \Dit.

OtBeT: 2x10% M, unn 2 MkMm.

2. Ha yem ocHoBaH 1 Ans 4ero Mcnonb3yrwT MeTOA ANHAMNYECKOro pacceaHund ceeTta?

OTBeT: dnHamn4yeckoe paccedaHne ceeta — MeTo U3AMePEHUA pa3mMmepoB HacTuL, Cy6MVIKpOHHOFO n
HaHOAManasoHa, B KOTOPOM CYCMNeH3nd 4actul Uim Mmonekys, Haxogdawmnxca B COCTOAHUN 6p0yHOBCKOFO
OBWXEeHUA, ocBellaeTcAa na3epHbIM JTy4HOM. B meTogoe agnHammndeckoro cBeTopaccedaHnAa NamMeparT
CKOpPOCTb, C KOTOpOIZ YacTuubl Ll,l/l(bd)yH[J,I/lpnyT BcneacTtemne 6p0yHOBCKOFO OBWXEHNA.

TecThbl

1. MeToa xapakTepusaumm HaHO4acTuL, OCHOBAHHbIN Ha 3y4YeHU BaH-Aep-BaaribCOBOro
(AmMcnepcroHHOro) B3aMMoaencTBmsa aToMoB OCTPUS UMbl KAHTUNEBEPA W MOBEPXHOCTU UCCIEAYEMOro
obpasua, - 3T0:

— CkaHupyowasa TyHHenbHas MUKPOCKOMKUS

— ATOMHO-cunoBasi MMKpOCKonus

— OneKkTpoHHas NpocBeYMBatoLLast MUKPOCKOMUS

— CBeToBasi MMKPOCKONUS

2. Ina oueHKM pacnpegeneHnst IMNocoM No pasMmepy UCMonb3yT MeToabl:
— ONEeKTPOHHOM MUKPOCKOMUM

— YnbTpaueHTpugyrnpoBaHns

— OnekTpodgopesa

— CBeTOBOW MUKpOCKONUA

3. Ha cBoncTBe aHTUTEN pacno3HaBaTb aHTUreHbl OCHOBaHbI:
— OnuroHykneoTnaHble Gruoymnnel

— Benkosble Groumnnbl

— OKCNPECCHOHHbIE BUOoYNNbI

— OnurocaxapugHbie 6Guo4mnbl

Bonpockl, TpebyoLme KpaTkoro oTBeTa

1. Kakyio OnuHy BOnHbI BbiIOpaTb YycTaHaBnuBaTb ANsi ONpedeneHns KOHUEHTpauuuM BellecTBa B
pacTtBope?
OTtBeT: [ANnHY BOMHbI, COOTBETCTBYOLLYIO MAaKCUMyMy NOrNOLEHNs AaHHOTO BeLlecTBa



2. OTa npoueaypa npencraensieT cobon OCHOBHOM MHCTPYMEHT BMonHgopMaTukm, ee NnpoBoasT C
Lenblo YCTaHOBMEHUSA CTPYKTYPHbIX, (PYHKUNOHAMNBbHBIX 1 3BOMIOLMOHHBIX OTHOLLIEHUN MEXAY
nocrneaoBaTenbHOCTAMM.

OTBeT: BoipaBHMBaHMe nocriegoBaTeNIbHOCTEN

3. BbipaBHMBaHMe nocrnenoBaTesibHOCTU Ha BCEM €€ MPOTSHKEHUM OTHOCUTENBHO APYron
rnocriegoBaTerbHOCTU Ha3biBaeTcs
OTBeT: rnobanbHbIM

4. BblpaBHVIBaHVIe oTAesNbHbIX y4aCTKOB nocnenoBaTesibHOCTU OTHOCUTENIbHO OTAENIbHbIX Y4aCTKOB
,u,pyr017| nocnengoBaTtesibHOCTU C LeJiblo MONCKa MakCMMalibHO CXOOHbIX q.)paFMeHTOB - 9TO
OTBeT: nokanbHoe BblpaBHMBaHWe

Marnoe acce

1. Llenb MHOXeCTBEHHOrO BblpaBHMBAHNA NocrenoBaTenbHOCTEN

OtBeT: LUenb MHOXeCTBEHHOrO BblipaBHWBaHUS MocnegoBaTenbHOCTEN COCTOUT B TOM, 4TOObI
NPOU3BECTU  KPaTKyld, HO  UCHEPMnbIBAKOLLYD  XapakTeEPUCTUKY AaHHbIX O  CTPYKType
nocrnegoBaTenbHOCTEN, Ha OCHOBAHUM KOTOPOM MOXHO OyadeT MpuUHATbL  pelleHne o
NPUHAONIEXHOCTN 3TUX MocnenoBaTeNlbHOCTENW K paccMaTpuBaemMomy CcemMenctBy reHoB. [1o
CPpaBHEHMIO C nonapHbIM, MHOXECTBEHHOE BblpaBHMBaHWe paért OGonbwe wHdopmaummn o6
3BOSMOLMOHHON KOHCEPBATMBHOCTW.

Bonbluoe acce

1. OnNMWwNTE OCHOBHbIE METOAbI NCCNEAOBAHUSA HaHOYACTULL.

OtBeT: PacnpocTpaHeHHble MeToAbl UCCriefoBaHMUsA HAHOCTPYKTYP U HAHOMaTepuaroB: 351IeKTPOHHasA
MUKPOCKONUSA, CKaHMpyloLasa 30H40Basi MUKPOCKOMMUS, CNEKTPOCKONNUS, MarHUTHO-pe30HaHCHbIE MeTobl.
OnNeKTPOHHAs MUKPOCKOMNUA NO3BONSAET nonyyaTtb npsamble n3obpaxeHusa obpasua, onpegensTtb ero
3NeMEHTHbIN COCTaB 1 N3yyaTb KPUCTANNIUYeCcKyto CTPYKTYpy. K ar1ieKTPOHHOW MUKPOCKOMNUU OTHOCATCSA
npocBeYnBatloLLas ANEKTPOHHAss MUKPOCKOMMUS, pacTpoBas 3NeKTPOHHAA MUKPOCKOMUS U UX
Pa3HOBMAHOCTM BbICOKOro paspeLleHns. PaspelueHre npocBeynBatoLLen 3reKTPOHHON MUKPOCKONNA
coctaBndeT nopsaka 0,1 HM, a pacTpoBOW 3NEKTPOHHOW MUKPOCKONUM — ropsigka 1-5 HM.
PaspeluatoLas cnocobHOCTb COBPEMEHHbBIX METOAOB 3MEKTPOHHON MUKPOCKONUKU NO3BoNsAeT
BM3yanuavpoBaTb MHOTME TUMbl HAHOYACTUL, U XapakTepu3oBaTb UX hopmy, pasmepsl,
ynbTPacTPyKTypy, AUCNEPCHOCTb, arperMpoBaHHOCTb, MacCOBYIO KOHLEHTpauumio. Hegoctatkamm
METOO0B ANEKTPOHHOW MUKPOCKOMNUU SABNAIOTCHA CMOXHOCTN NPOBoNoAroToBKW, BIIUSIHUE YCNOBUIA
BbICOKOro BakyyMa B npoLecce U3MepeHun, Bblcokast CTOMMOCTb obopyaosaHus. Metogamu
SMNEKTPOHHOW MUKPOCKOMUU 3aTPyOHEHO BbISIBIIEHWE CTPYKTYP, 06pa3oBaHHbIX NIerkuMm atoMamm
(nepBbIN—TpeTun Nepuoabl NepuoaNYECKO CUCTEMBI, B TOM YMCIE Yrnepoa).

TepMUH «ckaHupytoLasa 3oHaoBast MMkpocoknusay» (C3M) oO6begnHAET LWMPOKUIA KOMMMEKC METOL0B
N3y4YeHns NoBepxHOCTU TBepabix Ten. MNpu ncnons3osaHnm C3M noBepxXHOCTb UCCNeaytoT C NOMOLLbIO
30HAa, MetoLero paguyc KpuensHel nopsaka 1-10 HM. B kaxabld KOHKPETHbIA MOMEHT BpEMEHM
nccnegosaTenb nosiyyaeT MHAOPMaLUIo O Manom yyacTke NoBepPXHOCTU. [ns nonyyeHus nHpopmaumm
o 6onbLuen nnowaam ocyLecTBnsaeTca NpoLecc CKaHMPOBaHNUSA — OTHOCUTENBHOIO NepemMeLLeHns
30HA4a 1 obpasua apyr oTHocuTenbHO Apyra. CkaHupyioLlas 30H40Bask MMKPOCKONUS NO3BONSAET
nony4atb MHopMaLmio o0 penbede 1 gedeKkrax CTPYKTYpbl MOBEPXHOCTU Ha PacCTOSAHUAX, BIIM3KNX K
aTOMHbIM.

Hanbonee wupoko pacnpocTpaHeHHbIMU Tunamy C3M aBnsoTCA ckaHUpyoLwas TyHHenbHas
mukpockonusa (CTM) n atomHo-cunosas mukpockonus (ACM).

MeToabl CNEKTPOCKONNM OCHOBAHbLI Ha CreKTpanbHbIX U3MEePEHUAX BENTUYMH MPOMYCKaHWS, NOrTOLLEHNS,
oTpaxeHusi, ucnyckaHuns. OHM NO3BONAT onpeaensaTb XMMUYeCcKUin coctas obpasua, NpoBoANUTb
KONMYeCTBEHHbIV aHanu3 pacnpegeneHnusa XMMM4Yeckoro coctasa no tonwumHe obpasua. CnekTpanbHble
MeTOAbl NCMONb3YIOT ANA AeTeKUMn N nAeHTUMUKaLUUMmM TEXHOreHHbIX HaHO4YacTuL, B BOAE U
opraHuyeckunx pacteoputensx. MeTtoabl dnyopecLeHTHON CNEKTPOCKONUM NPUMEHSTCA AN
obHapyxeHunst rnyopecLeHTHbIX HaHovacTul. Metoa KoMbMHaUMOHHOrO CBeTOpaccesHUs No3BonsaeT



BbISIBNSITb HAHOYACTULIbI B CITOXHbIX CUCTEMAX, HAanpyUMep, yrnepoaHble HaHOTPYOKM B OpraHax MbiLeNn.
CnekTpocKkonunsi KOPPEnsILLMOHHOIO PerieeBcKoro CBETOpaccesiHUsl, OCHOBaHHAas Ha perucTpauum
NNa3mMOHHOro pe3oHaHca, UCNomnb3yeTcs A1 XapakTePUCTMKM HaHo4YacTuL, 3onoTa 1 cepebpa.
MarHMTHO-pe30HaHCHbIE METOAbI MO3BOSIAIOT NPOBOAUTL XMMUYECKMIA aHanM3 nccrnegyemoro obpasua.
MarHuTHbI pe30HaHC BKMOYaEeT U3y4eHMe MUKPOBOITHOBLIX U paanoYacTOTHLIX NEPEXOAOB 3MEeKTPOHOB
N A0epHbIX CNHOB.

TecThbl

1. B popmynmnpoBke TeMb

—[lormkHa oTpaXaTbCsl aKTyanbHOCTb.

—[lormKHbI OTpaXaTbCs akTyanbHOCTb M TO HOBOE, YTO 3aKMOYEeHO B COAEPKaHUN, pedyrbTaTax u
BblBOAAX.

—[lormkHa oTpaxaTbCsi Hay4yHast HOBM3HA..

— [lomkHa oTpa)kaTbCsi NpakTU4eckas 3Ha4YMMOCTb.

2. ObbekT ncecnegoBaHus -

—3T0 sIBNEHMe npupoabl.

—3T0 npouecc, n3bpaHHbI ANa N3y4YeHus.

—3TO sIBMEHME nnn npouecc, n3bpaHHble AN N3y4eHus.
— 3710 siBNeHne, n3dbpaHHoe Ang nsydeHus.

3. Llenb uccnegoBaHus - aTo

—MpenctaBneHne o pesynbTaTte, KOTOPbIN AOMKEH BbiTb AOCTUMHYT B UTOre paboTshl.
—KoHeuHbI pesynbTar.

—HanpaBneHue Hay4HoM paboThbl.

— YnyduweHve 300poBbs HaceneHus.

4. Uenb 1 3agayn nccnegoBaHms

—Mo3BonsatoT onpeaennTb NOrMKy, OCHOBHbIE 3Tarbl, BeAyLine K paspeLleHnto Nnpobnemsl 1 OCTMKEHUIO
pe3ynbTaToB paboThl.

—YnyJweHne 340p0Bbs HACENEHNS.

—[No3BonsaoT onpenennTbe OCHOBHbIE 3Tanbl paboThl.

— lNMo3BonstoT onpegenntb Nornky paboTol.

Bonpockl ¢ KpaTkKnm OTBETOM

1. Bpems ons KpaTkoro nuT4ya orpaHnyeHo
OtBeT: 1-3 MUHYyTamu.

2. PelweHve 3agaun — gobutbess nogpobHOro pacCMOTPEHMSI NPOEKTA U ero COCTaBMASOLMX JOCTUraeTcs
B pamkax NUTY-Npe3eHTauumn
OTBeT: nonHon

Marnoe acce

1. NepeuncnuTe OCHOBHbIE 3Tanbl CTAaTUCTUYECKOrO aHanM3a pesynbTaTtoB KCNepMeEHTa.
OTBeT:

cOop MCXOAOHbIX AaHHbIX A5 aHanNMn3a;

BBO/J OaHHbIX B KOMMbIOTEP;

BM3yaribHOE M3y4yeHne AaHHbIX B rpadduy4eckoM Buae;

pedakTMpoBaHue unu npeobpasoBaHne JaHHbIX;

BbIGOP U BbINOSIHEHME COOTBETCTBYHOLLENO METOAA aHanum3aa;

MpencraBnenune pesynbTaToB aHanu3a B YACNEHHOM, rpadpnyeckomM munm TabnuyHom suge.
BbiBOAbI MO pe3ynbTataMm aHanuaa.
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BonbLioe acce

1. Kakyto MHpopmaumo MOXXHO NONyYnTb, UCCneays CNekTp nornowleHns 6enka?

OTtBeT: CneKkTp NornoLweHnsa aBnseTca MHAMBuAyanbHOW XapakTepUCTUKON BeLLeCTBa, MO3TOMY
CTPYKTYPHbl€ OCOOEHHOCTIN €ro HAaXOAAT OTPaKEHMEe Ha CrekTpax normnoweHnsa. Ha ocHoBaHMK n3yveHus
W UHTepnpeTauumn cnekTpoB NOrfnoLeHNs MOXHO NPOBOANTbL KAYECTBEHHbIN U KONIMYECTBEHHbIN aHanu13
BellecTs. [1ns npoeBeneHus rmybokoro aHanmsa 6uomonekyn (bnocucrtem) Heobxogumo pacnonaratb
HaJeXHbIM OTHECEHNEM UX Nonoc nornoweHusa. Nonockl nornowenns 6enkos, 1 0COBEHHO nonoca npu
280 HM, 4YyBCTBUTENBHbI K pa3HO0Bpa3HbIM BANAHUAM, KOTOPbIE AENCTBYIOT Ha [1-3MEKTPOHbI
apomMaTUYeCKUX aMUHOKMUCIOT. OTO — pasnmyHble TUMbl KOMMIEKCOOBpa3oBaHUs, MOHHbIE N ANMOSIbHbIE
B3aMMOAencTBus, obpasoBaHMe BOAOPOAHbLIX U UHbIX CBA3eN (PYHKLMOHANbHbLIMU rpynnamMu,
NPUCOEANHEHHBIMUN K apoMaTU4eckum (6eH30MbHbIM, MHAOMbHBIM) SapaMm.

AHanns cnekTparnbHbIX XapakTepnucTnk 6enkoBbix 00pa3uoB AaeT BO3MOXHOCTb NONYYNTb HAAEXKHYIO
NMHPOPMaLMIO O COCTOAHUM BEeMNKOBbIX MOMEKYN B HOPME, B YCITOBUSIX Pa3fiMYHOr0 X MUKPOOKPYXXEHMS,
npu encTBMm PU3NKO-XMMMUYECKUX areHTOB, NPU pasBUTUM B OpraHM3mMe natonornyeckmx npoLeccoB U
ap.

MHTEeHCUBHOCTb nonockl nornoteHns Bonmam 190 Hv 3aBUCUT OT CTPYKTYPHOIO COCTOSIHUS BErkoBOw
MOJIEKyIbl (CnMpanuM3oBaHHas MofeKyna unm oHa — B COCTOSAHUM CTaTUCTUYECKOro knybka). Ecnu
HarpeTb pacTBop 6enka n Takum cnocobom paspywmnTs cnvpanu MNonuHra-Kopu, To MIHTEHCUMBHOCTL
mMakcumyma npu 190 HM 3aMeTHO BO3pacTeT, @ MECTOMOSOXEHME NOMOCHI MOrTOLWEHWS CYLLLECTBEHHO He
nameHunTca. O6paTHbIN NPOLIECC - CO3A4aHNe PErysipHON NPOCTPaHCTBEHHOW CTPYKTYpbI -
COMpPOBOXAAeTCa YMEHbLUEHNEM MHTEHCMBHOCTM CBETOMOIOLLEHNS B NOSIOCE NENTUAHON rpynmbl
6enkoBon Monekynbl. ATO ABNEHMNE Ha3biBAETCA rMNOXPOMHbIM 3EKTOM, KOTOPLIN UCNONb3yeTca AN
OLEHKM CTeneHn cnupanbHOCTU (ynopsagoveHHocTn) 6enkoB. N3mepeHne runoxpomHoro agpdekra
nenTuaHbIX CBA3EN MMeeT TO NpeumMyLecTBo, YTo 6enok nccnegyeTcsa B pacTBope, T.e. u3yyaeTtcs
BTOpUYHAasi CTPYKTYpa U30SIMPOBAHHBIX MaKpOMOSEKYI.

TecThbl

1. Ykaxute cnoBOCOYETaHUS, HE NPUHATBIE B HAYYHOM CTUIE peyu:
— Y6egutenbHble akThbl

— CTOpOHHMKM MeToaa

— B pesynbTaTte noucka

— MNMpemHoro 6riarogapeH

2. Uutata — aTo...

— MNepepnava 4ero-nnbo cBoMMK cnoBamu, nepeckas Brmsknin K TEKCTY

— [locnoBHas Bblgepkka U3 Kakoro-nnbo TekcTta, A0COBHO NPUBOANMbIE YbU-NNMBO BbiCKa3blBaAHWS
— Psg npeanoxeHun, pacnonoXeHHbIX B ONpeaeneHHon nocnenoBaTenbHOCTU 1 CBSA3aHHbLIX APYr C
APYroMm Mo CMbICIY M C MOMOLLbHO SA3bIKOBbIX CPEACTB

— Bbligaya yyxoro 3a cobCcTBEHHOE, MPUCBOEHUE YYXKOro aBTOPCTBA

3. Napadpas — aTo0...

— MNepenava 4ero-nnbo cBOMMK cnoBamu, nepeckas Grm3sknii K TEKCTY

— [locnoBHas Bblaepkka U3 Kakoro-nnbo TekcTa, A0COBHO NPUBOANMBIE YbU-NNMBO BbiCKa3blBaAHMS
— Psg npeanoxeHuin, pacnonoXeHHbIX B ONpeaeneHHon nocrnegoBaTenlbHOCTU U CBSA3aHHbIX ApYr C
APYrom Mo CMbICIY U C MOMOLLbHO SA3bIKOBbIX CPEACTB

— Bblgaya uyxoro 3a cobCcTBEHHOE, MPUCBOEHUE YYXKOro aBTOPCTBA

4. Mnarnat — aT10...

— Nepenava 4ero-nnbo cBOMMM cnoBamu, nepeckas Grm3aknii K TEKCTY

— [locnoBHas BblgepkKa U3 Kakoro-nnbo TekcTa, 4OCMOBHO NPUBOANMBIE YbU-NNMBO BbiCKa3blBaAHWS
— Paa npeanoxeHuin, pacnonoXeHHbIX B onpeaeneHHon nocnenoBaTenbHOCTN U CBA3aHHbIX ApYr C
APYroM MO CMbICIY M C NOMOLLbIO A3bIKOBbIX CPEACTB

— Bbligaya yyxoro 3a cobcTBEHHOE, MPUCBOEHNE YYXKOro aBTOPCTBA

5. ABTOp guccepTaumm BbicTynaeT
— Bo BTOpOM nuLe eANHCTBEHHOrO Yucna
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— OT HenTpanbHOro nNuua

— B eauHcTBEHHOM Nnue

— Bo MHOXecTBeHHOM yncne 1 BmecTo "a" ynotpebnsaet "Mbl", CTpeMsiICb 0Tpa3nuTb CBOE MHEHME KaK
MHEHME Hay4HOW LLUKOSbl, HAy4YHOro HanpaBfeHust

6. B ouccepTaumnoHHbIX paboTtax B Gubnunorpaduyeckuin CnnMcok BKNHYaTCs
— OTaenbHble aBTOPbI, UMEOLLNE MUPOBYIO M3BECTHOCTb.

— TonbKO T€ UCTOYHUKM, HA KOTOPbIE UMEIOTCS CCbINKM B OCHOBHOM TEKCTE.

— JTroOble UCTOYHUKN.

— TonbKO U3y4YeHHbIE aBTOPbI.

7. OByyvatoLiemycsa NnpeaocTaBnseTca BpeMs 41151 U3NOXKEHUST OCHOBHbIX MOJTOXXEHU ero MarmcTepckomn
anccepTauum

— O6bI4HO B npegenax 20 MUH.

— O6bI4HO B npegenax 8 MuH.

— O6bI4HO B npegenax 12 MuH.

— O6bI4HO B npeagenax 40 MUH.

Bonpochkl ¢ KpaTkKumM OTBETOM

1. YcTaHoB/TE COOTBETCTBME MEXAY NPOAYKTaMU
A) NCBI

B) Web of Science

B) Scopus

N BRENDA

1. ORCID

2. Publons

3. PubMed

4. ExXPASy

OTtBeT: A3, B2, B1,T4

2. CooTHecuTe HanMeHoBaHMe 6a3bl JaHHbIX U ee KpaTKoe onucaHue

A) PDB

B) OMIM

B) PROSITE

N LIGAND

) SwissProt

1. Basa gaHHbIX NaTTEPHOB PYHKLIMOHANBHO 3HAaYMMbIX Y4aCcTKOB GenkoB
2. AHHOTMpOBaHHasA 6a3a N0 aMMHOKUCAOTHBIM NOCeAoBaTENbHOCTAM 6enKkoB
3. basa gaHHbIX Mo PepMeHTaTUBHbLIM peakLmsam

4. basa gaHHbIX N0 TPEXMEPHOMW CTPYKType BUonornyecknx MakpoMoneKkyn
5. KaTtanor reHoB YernoBeka 1 reHeTu4eckn obycnoBneHHbIX 3abonesaHnn
OtBeTt: A4, bB5,B1,13, O2

3. CooTHecuTe HaMeHoBaHWe 6a3bl JaHHbIX U ee KpaTKoe onucaHue

A) PDB

B) NDB

B) GenBank

N RELIBASE

[) SwissProt

1. Basa gaHHbIX N0 HYKNeoTUAHbLIM NOoCcnefoBaTeNIbHOCTAM

2. AHHOTMpoBaHHas 6a3a No aMMHOKMUCNOTHBLIM NocriefoBaTenbHOCTAM 6enkoB
3. basa gaHHbIX MO HYKNENHOBbLIM KUCIoTaM, BkrtoyaeT cTpykTypbl AHK n PHK BmecTe ¢ nx
TPEeXMepHbIMU N306paxeHnaMm

4. basa gaHHbIX N0 TPEXMEPHOMN CTPYKTYpe BMONOrMyeckmx MakpoOMOeKkys

5. basa gaHHbIX No NUraHa-peLenTopHbLIM KOMMeKkcam

OTBeT: A4, B3, B1, 15, 02
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4. BctaBbTe nponyLleHHoe CNoBo:

OLeHMBAET aBTOpPaA MO KONMYECTBY ONyGNMKOBaHHbIX paboT M Yncny LMTUPOBaHUN B
APYrnx JOKyMeHTax
OtBeT: h-index nnun nngekc Xvpia

5. BcTtaBbTe nponyLleHHoe CroBoO:

peecTp YHUKanbHbIX MAEHTU(UKATOPOB YYEHbIX 1 CNOCOO CBA3N MCCrneaoBaTeNbCKON
OEATEeNbHOCTU C 3TUMK naeHTudmKkaTtopamm
Oteet: ORCID

5. CooTtHecuTe Bug P[a v npumepsi:
A) N3obpeTeHne

B) MNonesHasa mogens

B) MNMpomblwneHHbIM 0bpasel

M) Hoy-xay

1 TEXHUYECKOE pELLEHME, OTHOCSLLEECSH K YCTPONCTBY

2 pelLeHne, onpeaensollee BHELWHUN BU oObekTa

3. wTamm

4, cBefeHus, cogepXalmecs B yYpeamTenbHblX 4OKYMEHTax ropuandeckoro nuua
5. TEXHUYECKNE CBEOEHMS], UMEOLLME KOMMEPYECKYHO LLEHHOCTb

OrtBerT: A-3, b-1, B-2, -5 (4-nnwHee)

Manoe acce

1. Cchopmynupyinte Temy, Lenu n 3agadn Bawen 6yayuwien maructepckon gucceptauumn, obocHymnTe
Heo6xoaNMMOCTb NPOBEAEHMSA UCCNeaoBaHNA (aKTyanbHOCTb paboThl).

OrtBerT:

Tema marnctepckon auccepraumm
Llenb paboTbl (ogHa)
3apaumn paboTbl (HECKONBLKO)
AKTyanbHoCcTb paboTbl: N3BeCTHO . BaxHasa ponb . He nsyuyeHo / He oBHapyeHo / He
[oKasaHo . 910 He no3BonsieTr . [MoaTtomy Heobxoanmo .

2. ObocHyiTe BbIOOP METOAOB UCCeAoBaHUS, NPUMeEHsIEMbIX BaMmn npu BbINOSIHEHUN MarucTepcKom
auccepTauum

OTBer:

O6bekToM nccnepoBaHus siensietca . [Nepeuncnnte MeToabl ¢ 060CHOBaHMEM HEOOX0OMMOCTU UX
NCnomnb30BaHUSA 1 OXXugaeMbiMn pesyrnbTaTtamu. [1poaHanmMampoBaTh, Kak MakcumarbHO 3deKTUBHO
NCrMonb30BaTb CUNbHbIE CTOPOHBI METOAA M YEM KOMIMEHCMPOBATL crnabble.

3. KpaTko onuwmnTe 06bekT (06beKThI) nccnegoBaHusa Balwwen maructepckon gucceptaumm. O6ocHymnTe
Bbl6Op 06beKTa nccrnegoBaHms.

OTBeT:

O6bekToM nccrnenoBaHns ABNSETCS . CTpoeHue 1 pyHKUMM 06BbEKTa nccneaoBaHus.
O6ocHoBaHwue BbIGOpA.

BonbLioe acce

1. MNoaroTtoBbTE KpaTKMN BapuaHT AoKnaga Ans 3alnTbl MarmcTepckon gauccepraumm
OTBerT:

Tema marnctepckon guccepraumm

BeeneHune (c o060cHOBaHMEM aKTyanbHOCTM UCCIeA0BaHUSA)
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Llenb n 3agaym nccnegosaHus

O0OBbeKT 1 MeToabl UccreaoBaHus
MonyyeHHble pe3ynbTaTthbl U nx obCcyxaeHme
BbiBoabl

2. CoctaBbTe peepat k Balwuern marnctepckon gucceptaumm. Bmecto koHKpeTHbIX yncen (nHgekc YOK,
KONMMYeCcTBO CTpaHUL, TeKCTa, Tabnuu, pPUCYHKOB, UICTOYHUKOB NUTEPaTypPbl MOXHO CTaBUTb * NN X).
lMnaH oTBeTa:

PedbepaT gomkeH cogepxatb: unaekc YK, bammnuio, mMa n ot4ecTBo aBTopa paboTbl, Ha3BaHWe
paboTbl. [lanee ykasblBalOTCA: CBEAEHUSA O MeCTe BbINOMHEHNSA paboThbl; rO4; KONIMYECTBO CTpaHuL
OCHOBHOrO TeKCTa 1 NPUNOXeHU (NpY UX Hanuynm); YUCNO PUCYHKOB, Tabnuu, NCNONb30BaHHbIX
nuTepaTypHbIX UCTOYHUKOB.

Moa BbiwenpuseaeHHOW MHpopMaL e noMeLLaeTca nepeyeHs KnoyeBbix cnos (5—10) B
UMeHUTEeNbHOM nagexe NponucHbIMn BykBamm Yepes 3ansaTyto (40 1 Nocne nepeyvHs octaBnseTcs
nyctasi CTpoka). Touka B KOHLIe MEPEYHS He CTaBUTCS.

3atem cnepyeTt TekcT pedepata (oo 850 3HakoB). TekCT pechbepaTa AOMKEH BKNOYaTb KpaTkoe
onuncaHue uenu paboTbl, 06BHEKTOB NCCref0oBaHNs, NPUMEHEHHBIX METOL0B UCCef0BaHNS U OCHOBHbIX
pe3ynbtatoB paboTbl. MOXXHO OTMETUTb TaKKe, B YEM 3aKovaeTcs HayyHas HOBU3HA MOSTyYeHHbIX
pe3ynbTaToB, U Yka3aTb BO3MOXHble 0611acTi UX NpakTU4EeCKOro NPUMEHEHNS.

Hwke nomeluaroTcs nognucy astopa paboTbl 1 HAYYHOrO pyKOBOAUTENS.

OnucaHue TexHonoruu npoeeneHunsA

TeKkywWunn KOHTPONb YCMEBAEMOCTU MNPOBOAUTCA Ha MNPaKTUYECKMX 3aHATMsIX. OOydarowmincs
OTYNTBIBAETCH pyKOBOAUTENO MpakTuke O xope BbinonHeHus BKP. Mo pesynbTatam otyeta B
MHOMBUOYanNbHOE 3adaHne BHOCUTCA OTMETKA "BbINOSTHEHO" / "He BbIMOSIHEHO".

Kputepun oueHku:

Kputepuamm BbINONHEHUSA NYHKTOB MHAMBMAYANbLHOMO 3a4aHUA ABMASOTCA:

— cobngeHne CpoKOB BbIMOSTHEHMS OTAENbHLIX 3TanoB pabdoThl;

— aKTMBHOCTb W CAMOCTOATENBHOCTb MPU BbINONTHEHUN 3a0aHUN;

— ochbopmMneHne pesynbTaToB B COOTBETCTBUN C METOANYECKMMWN PEKOMEHOAUNSAMN;

— yMeHMe aHanuaupoBaTb, O00CyXOoaTb MNOMyYeHHble pe3ynbTaTtbl UM CaMOCTOATENbHO
dopMynupoBaTb BbIBOAbI.

20.2 NMpomexyToyHasa aTrecTaums

MpomexyTouHas aTTecTauus No AUCUMUNIINHE OCYLLECTBNSETCS C NMOMOLLbIO CreayoLLmX
OLIEHOYHbIX CPEACTB:
OTyeT No NpakTuKe

CopepxaHue (CTpPyKTypa) oTyeTa:

. ObLas xapakTepmcTmka Mecta u CPOKOB NPOBESEHNS NPaKTUKMN.

. Lenb v 3agauun npakTuku.

. O630p nuTepaTypbl N0 TEME UccneaoBaHus.

. O6beKT n meToabl UccnegoBaHUS.

. MonyyeHHble pe3ynbTaTbl HAY4YHO-UCCe4oBaTENbCKON paboThl N Nx obcyxaeHue.
. 3akntoyeHune, BbIBOAbI.

. CnNncok ncnonb30BaHHOW NUTEpPaTypbl.

~NO O WN =

TUTYNBHBLIN NIUCT OTYETa NO NPaKTUKE:
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MNHOBPHAYKN POCCUA
®ENEPAITBLHOE NOCYAAPCTBEHHOE BIOKETHOE OBPA3SOBATEJIbHOE YYPEXXOEHUE

BbICLLUEMO OBPA3OBAHUA
«BOPOHEXCKWUN rOCYOAPCTBEHHbLIW YHUBEPCUTET»
(®re0y BO «BI'Y»)

OTUYET
no uTtoram NPou3BOACTBEHHOM NPaKTUKKU, NpeaaunsioMHON

CTyaeHTa Kypca, dakynbTeTa

( hamunusi, ums, oT4ECTBO)

B C no 20 .

(mecTo (dbakynbTeT, BY3) 1 Bpems NpoxoxaeHWst NpakTuku)

*OT4eT JOMMKEH coaepKaTb crieqyloLime cocTasnsiowme: o6paboTaHHbIM U CUCTEMATU3NPOBAHHbIE NUTEPaTYPHbIN
marepuvan no TemaTuke NpaKkTUKK; 3KCNepuMeHTarbHYI0 YacTb: OCHOBHbIE METOAMKN NPOBEAEHNS MUCCrneaoBaHus,
cTaTtucTnyeckon obpaboTku, NonyyYeHHble pe3ynbTaThl U 3aKoYeHne, CINCOK NNTepaTypPHbIX MCTOYHMKOB.

OnucaHune TexHONoOrMn npoBeaeHust
Pe3ynbTaTbl NpOXOXAEHWS NPaKTUKN AOKNagbiBaloTCA 06yyatowmmes B BUAE YCTHOMO COobLLEeHMs C
OEMOHCTpaunen npeseHTauMM Ha 3acegaHun kadegpbl (3aKOUUTENbHOM  KOHdepeHuun). [lo
pesynbTaTtaM [oknaga C Y4eTOM XapaKTEPUCTUKM pPYKOBOAUTENS W KavecTBa NpeAcTaBEHHbIX
OTYETHbIX MaTepuanoB obyyarLleMycs BbICTaBMSETCA COOTBETCTBYIOLLAA OLeHKa. 3ayeT no uTtoram
NPakTUKM BbICTaBnsieTca obyyarowmmcs pykoBoguTenem npakTMkM Ha OCHOBaHUWM AOKNada MU OTYETHbIX
mMartepuanos, NpeAacTaBneHHbIX obyyarowmmes).

Tpe6GoBaHMUsA K BbINOMHEHUIO 3aA4aHUN, WKalbl U KPUTEPUMN OLLeHUBAHUA
KpuTepun oueHmBaHus:

1. CuncrtematnyHoCTb paboTbl oby4varollerocs B nepuon nNpakTUKW, CTeneHb ero OTBETCTBEHHOCTU
NPV NPOXOXAEHUN NPAKTUKN U BbINONIHEHUM BUOOB NPOEeCCMOHANbHON AeATENbHOCTH:

1) CBOEBpPEMEHHasi NOAroToBKa MHANBUAYANbHOMO NnaHa NpakTuku;

2) CMCTEMaTMYECKOE NMOCEeLLEHNE U aHann3 MeponpuATUA, NPOBOAMMBIX B pamMKax NPakTUKK;

3) BbINOSIHEHME NriaHa paboTbl B COOTBETCTBMU C YTBEPXKOEHHBIM rpadnkom;

4) noceLleHne yCTaHOBOYHOM U 3aKMioYMTENbHOM KOHEepEeHLNIA.
2. YpoBeHb  npodeccuoHanuMama, OEeMOHCTPUPYEMbIN  obyyarwmmMcsa —  MPaKTUKaAHTOM
(npodheccrmoHanbHble Ka4eCcTBa, 3HAHUS, YMEHUS, HABbIKM):

1) CMOCOBHOCTL OCYLLECTBNATL NOAOOP agekBaTHOrO MeToda 4SS peLleHns NOCTaBNEHHbIX
B XO4€ NpaKkTuKu 3aaavy;

2) ageksaTHoe (bopMynupoBaHue Lenu 1 3agad nccrnenoBaHus;

3) yMeHue BblAendaTb U hopMynnpoBaTth Lenu 1 3agadn npogeccnoHansHon AeaTenbHOCTU
B MX B3aMMOCBS3M;

4) CrMocoBHOCTb NPOBOAUTL KaYeCTBEHHbIA, KOSIMYECTBEHHbIM W CTPYKTYPHbIN aHanus

BUONOrMyeckn 3HAYUMbIX XUMUYECKUX COoeauHeHun B Buonormdecknx npobax C MCNonb3oBaHWEM
COBPEMEHHbIX METOL0B (OU3UKO-XMMUNYECKON U MOMEKYNSAPHON Buonoruu;

5) nonHoTa oxeaTta HeobXxoAMMOW NUTepaTypsl;

6) CnocoBbHOCTb paboTaTb C TEXHUYECKOW AOKYMEHTALNEN.

Ana oueHuBaHMsA pe3ynbTaToB OOy4YeHWs Ha 3a4eTe C OLIEHKOW ucrnonb3yetcs 4-6annbHas
Lwana: «OTIIMYHO», «XOPOLLUOY», «YAOBMNETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.
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