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

1. Wncpp n HanmeHOBaHUe HanpaBrneHNs NOAroTOBKU:
06.04.01 Buornorus

2. Mpodunnb NoAroToBKM:
Buodumsuka
3. KBanudukauma (cteneHb) BbINYCKHUKA:

mMarmcTp

4. ®opma oby4eHums:
O4Has

5. Kachepgpa, oTBevarowan 3a peanmsaymio QUCLUNNUHDbI:

kadpenpa 6nonankmn n GUoTexHonormm

6. CocTtaBuTENM NpOrpaMmmbil:
Kanaesa EneHa AHaTonbeBHa, KaHa. 6uon. Hayk

7. PekomeHpoBaHa: : HMC meaunko-6uonormndeckoro cakynbTteTa, npotokon Ne 54 ot
30.05.2024 r.

8. YuebGHbIn roa: 2025/2026 CemecTp(bl): 4



9.lenu u 3agayuvm npakTUKK:

Llenbro  npeogvinnoMHOW  MNPakTUKKM  aBnsieTca  (popmupoBaHne U pasButue
npodeccuoHanbHbIX 3HaHWMM B cpepe n3bpaHHON cneumanbHOCTU, 3aKpensieHne NoslyYeHHbIX
TeopeTn4yecknx 3HaHU No AUCUMMINHAM  HanpaeneHus W cneuuanbHbIM - OUCUMNIIHAM
MarmcTepckmMx nporpamMmm, osrageHne HeobXoaAMMbIMU NPOEeCCUOHANbHBIMU KOMMETEHLUNAMM
no u3bpaHHOMYy nMpoduUsld MNOAroTOBKM, a Takke cbop HeobxoguMmoro martepvana Aans
BbIMOSIHEHUS BbIMYCKHOW KBaNMUKaLNOHHON paboThl.

3adayvel npakTuku saBnsieTca npuobpeTeHne onbiTa B WUCCNeLOBaHUMM  akTyarbHOW
Hay4yHoM npobnembl, a Takke noabop HeobxoAMMbIX MaTtepuanoB ANA  BbIMOMHEHMUS
MarmcTepckom guccepTaumn.

Bo BpemMs npakTukn obyqatoLmnncsa OOSKEH U3yYums:

1) nuTepaTypHble UCTOYHUKM MO paspabaTbiBaeMon Teme C LEenbi UX UCNOfb30BaHUSA
Npw BbINOSTHEHUM BbINMYCKHOW KBanndukaunoHHon paboTbl;

2) MHPOPMALMOHHbIE TEXHOMOMN B HaY4YHbIX UCCreoBaHUAX, NPOrpaMMHble NPOAYKTHI,
OTHOCSALMECS K NpodreccruoHarnbHon cdepe;

3) TpeboBaHUsA K 0POPMIEHNIO HAYYHO-TEXHUYECKON OOKYMEHTaUuu;

8bIMoJIHUMBb:

1) aHanus, cuctemaTtmsaumo n obodbLieHne Hay4YHO-TEXHUYECKOM MHOopMaLmMK Mo Teme
nccnegoBaHun;

2) aKcnepuMeHTanbHoe nccregoBaHne B pamkax NocTaBfieHHbIX 3a4ay;

3) cTaTUCTUYECKUIA aHanu3 NoslyYeHHbIX pe3yrbTaToB;

4) cpaBHeHVe pe3ynbTaToB WCCNeoBaHMS C OTeYecTBEHHbIMU U 3apybexxHbIMU
aHanoramu;

5) aHanus3 Hay4YHOWN N NPaKTU4YECKON 3HAYNMMOCTU NPOBOAMMBIX UCCIEeA0BaHUN.

10. MecTo npaktukm B cTpyktype OOIl: [NpeaounnomHas npakTMka OTHOCUTCS K Brioky
B2 «[MpakTnkny», Yactb, hopMmmupyemasi y4actTHMKammn obpasoBaTesibHbIX OTHoLeHuN (B).

MpepounnomHaa npakTuka 6GasupyeTcs Ha 3HAHUSAX W YMEHMUSX, MNOMyYeHHbIX
obyyalolwmmMmMcss Npu OCBOEHMM  OUCUMNIMH, NPEeayCMOTPEHHbIX  Y4eOHbIM  MfaHOM
MarunctpaTypbl Mo nNpodunto noarotoskn "buoduamka”. MNpegounnomMmHas npakTuka ssngeTcs
HeoTbeMNnemMon YacTbi Yy4ebHOro npouecca W HanpasreHa Ha yrnybneHve 3HaHuA Mo
ancumnnuHam  npopuna  «buodmanka», Ha OCBOEHWE TPaOMLUMOHHbLIX, KacCUYECKUX W
COBpPEMEHHbLIX METOOO0B WCCNedoBaHW, HapaboTKM 3KCnepuMeHTanbHOro marepuana nng
BbINOSTHEHUSA MarucTepckon aucceptaumn. [lpakTnka obecneynBaeT NPEEMCTBEHHOCTb U
nocrnegoBaTenbHOCTb B M3YYEHUW TEOpPEeTUYECKOro U NpakTU4eckoro maTtepuana u
npegycmaTpmBaeT  KOMMMEKCHbIN  MOAXOA K  OCBOEHWO  MpOrpaMmbl  MarucTpaTtypbl.
lMpoxoxaeHne [aHHOro BMAA NPaKTUMKUM No3BonsieT cobpaTb Heobxoaumblin MaTepuan Aans
BbINOSTHEHUSA MarncTepckon aucceprauuMm M NoarotToBUTb Marnctpa K CamMOCTOATENbHOM
Hay4YHO-UCcnegoBaTeNbCKON esaATeNnbHOCTH.

11. Bua npaktuku, cnocob n chopma ee nposeaeHus
Bua npakTukn: npon3BoaCcTBEHHAS.
Cnoco6 npoBeaeHUA NPaKTUKW: CTaLMOHapHas.

12. I'Inal-mpyeMble pe3ynbTaTthbl OGy‘-IeHMSl NP NPOXoXAeHUN NPaAKTUKN (3|-|a|-|m|, YMeHUA,
HaBbIKVI), COOTHEeCEeHHbIe C NMNiaHupyemMbiMun pe3yrnbTaTaM OCBOEHUA 06pasoBaTeanoﬁ
nporpamMmmbl (KOMneTeHLIMﬂMM) n UHONKaTopaMun NX JOCTUNXKEeHUA:

Kog HassaHue Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTatbl 0Oy4eHns
KOMMeTeHL MK

MK-1 | CnocobeH MK-1.2 Bbibupaet 3HaTb: OCHOBbI 3KCNEPVMEHTANbHbIX U
nnaHmpoBsaTtb 3KCMepMMeHTarnbHbl | pacYETHO-TEOPETUYECKNX METOAO0B PEeLLEHNSI
paboTy un € 1 pacyeTHo- noCTaBNeHHON 3aga4m
BblIbUpaTb MeToabl TeopeTuyeckue
peLueHus MeToAbl peLleHns YMeTb: BbIOpaTh IKCNEepUMeEHTarnbHbIe U
nccnegoBaTenbCcKu nocTaBEHHOW pacyeTHO-TeopeTUYECKUE MEeTOAbI peLleHns




X 3agadv agekBaTHO

3agadun, ncxoga ns

NOCTaBMEHHOM 3a4a4n, NCX0Os8 U3 UMEIOLLINXCS

NOCTaBMEHHbIM nmerLLmnxcs MaTepuanbHbIX U BpEMEHHBIX PECYPCOB
Lensim ¢ y4eTom MaTepuanbHbIX U
LLIMPOKOrO BPEMEHHbIX Bnagetb: HaBblikamMy TalM-MEHemXMeHTa W
NMOHUMaHWNS pecypcoB onTMMM3auMM MNyTel peLlleHns MNOCTaBIIEHHbIX
npodeccuoHanbHoO 3apav
n obnactu u/vnu
obrnactu
obyyeHus, B ToM
yucne Ha
MeXAnCUnnNnMHapH
OM YypOBHE
MK-2 | CnocobeH MK-2.1 Mposogut 3HaTb: YCTPOWCTBO W MPUHUMUMN  OEWCTBUSA
npoBOAMUTb nccnegoBaHms no npuMeHsieMoro o6opyaoBaHus
nccrnegoBaHus, 3aJaHHON TeMaTuKe,
HanpasreHHble Ha NpUMeHss YMeTb: OCywecTBnsaATb BbIGOp  afeKkBaTHbIX
pelleHne BbICOKOTEXHOSOIMYH | MOCTaBMEHHbIM 3ajayamM METOAOB M METOAMK,
nccrnegoBaTenbCku oe obopygoBaHue NPUMEHSEeMbIX 118 aHanu3a bruocuctem
X 3agay B pamMkax
peanu3auuu BnageTtb HaBblkaMu: nogrotoBku obpasuoB Ans
Hay4HOro (Hay4Ho- aHanu3a; paboTbl C BbICOKOTEXHOSOMMYHBIM
TEXHUYECKOrO, obopynoBaHuem
WHHOBALMOHHOrO)
npoekTa B obnactu
npodeccnoHaneHo
N [eATensHoCTH
MK-3 | CnocobGeH MK-3.1 O6pabatbiBaeT 3HaTb: MeToabl aHanm3a uHgopmauum un
obpabatbiBaTh, nony4YeHHble 06paboTKM aKCNepMMeHTanNbHbIX AaHHbIX
WHTEpNpeTnpoBaThb OaHHble C
1 opopMNATb NCMNonb30BaHNEM YMeTb: aHanM3nmpoBaTb NOfyYeHHbIe
pe3ynbTathbl COBPEMEHHBIX pe3ynbTaTtbl C MOMOLLbIO METOAOB
NpOBEAEHHbIX MEeTOAOB aHanu3a MaTeMaTU4ECKOW CTaTUCTUKM;
nccrnegoBaHnii B nHdopmaLmm
BblOpaHHOM BnageTtb: HaBblkamMu WCMONb30BaHWS MAKETOB
obnactn Hayku NPUKNagHbIX CTaTUCTUYECKUX NPOrpaMm
MK-3.2 AHanusnpyet 3HaTb: Teoputo BUOPU3NKN N CMEXHBIX HAYK
nony4eHHble
pe3ynbTathl U YMeTb: CBA3bIBaTb TEOPETUYECKNE 3HAHUSA
WHTEpnpeTupyeT B B1Mon3NKM 1 pesynbTaThl HAYYHO-
KOHTEKCTe nccnegoBaTenbCckon paboThl, OO BACHATb
BbIOpaHHOM 06racTn | NomnyyYeHHble pe3ynbTaThl C TOYKN 3pEHNS
npodeccnoHarnbHON | CoBpeMEHHbIX Brodmnandecknx npeacrTaBneHun
n/vnn Hay4yHou
cdepbl BnageTb: HaBblkaMy KOMMIIEKCHOTO aHanuaa
pe3ynbTaTtoB 61odn3nyeckmx nccnegoBaHun
MK-4 | CnocobeH MK-4.1 [oToBUT 3HaTb: NOHATUE TE3UCOB, KPaTKoro coobLieHus,
npeacTaBnsThb nyénvkauum no Hay4yHOW cTaTby
Hay4Hble (Hay4yHoO- pesynbTatam
TeXHUYeckme) paboTel B hopme YMeTb: onpeaennte YpoOBEHb Matepuana u
pesynbTaTthl Te3ncoB JOKagoB., BbIOpaTb MecTo Ansa nybnvkauum
npodeccnoHarnbHO KpaTKkux cooOLLeHUN

My coobLecTBy

N Hay4HbIX cTaten B
Hay4HbIX N3gaHNAX

BnageTb: HaBblkamu Od)OpMﬂeHMﬂ pykonnucun B
COOTBETCTBUU C Tpe6OBaHl/IF|MI/I penakumnn

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

dopma NPOMEXYTOYHOM aTTeCcTaLuumn 3a4eT C OLIEHKOM

14. TpyAoeMKOCTb NO BMAam y4yebHom paboTbl

Bug y4ebHon paboTbl

TpyaoeMKoCTb




Bcero Mo cemecTpam
Ne cemecTpa Ne cemecTpa
4
y. 4y,B y. y.,B
copme copme
nn iy
Bcero yacos 108 108
B TOM ymcne:
JleKkunoHHble 3aHATUSA (KOHTaKTHas paboTa) - -
MpakTuyeckme 3aHATUA (KOHTaKTHas paboTa) 4 4
CamocTosaTensHas pabota 104 104
Utoro: 108 108

15. CopepxaHue npaktuku (mnu HAP)

Ne n/n Pasgenbl (aTanbl) NpakTukm CopaepxaHwve pasgena
1. MoaroToBuTENbHBLIN MHCTpyKTaXx N0 NPOXOXAEHUIO NPAKTUKK, NOMyYeHNe pekoMeHaaunn.
(opraHM3aunoHHbIN) CocTtaBneHune n yTBepxaeHue rpadurka npoxoxaeHns nNpakTUKu.
[MpoxoxaeHne NHCTPyKTaxa n cgada MMHUMYMa MO TEXHUKE
6esonacHocTu. Noabop 1 aHanu3 UCTOYHMKOB NUTepaTypbl NO Teme
nccnegoBaHums.
2. OcHoBHoWN (3KkcnepuMeHTanbHbIl, | [poBeaeHue CaMOCTOATENbHbIX 3KCMEePUMEHTarbHbIX
nccnegoBaTenbCKuin) nccnegoBaHuii No MHAMBMAYANbHOMY NNaHy
3. 3aknounTenbHbIN Cratuctnyeckas obpaboTka AaHHbIX, MOMyYeHHbIX B pesynbTarte
(MHdOpMaLMOHHO- 3KCMepuMeHTanbHbIX uccrnegosaHuin. CoctaBneHne n ogopmneHve
aHanuTM4ecK1n) oTyeTa Mo npakTuke. [MogrotoBka MaTepuanoB WCCefoBaHWsA K
onyo6MKoBaH1O
4. MpeacraBneHne oT4ETHON My6nuyHas 3awmTa oT4eTa Ha UTOFOBOM 3aHATUN.
AOKYyMeHTaumm

16. MNepeyeHb y4eOHOM nuTepaTypbl, pecypcoB ceTu «MHTepHeT», HeOGXoaUMbIX Ans

NMPOXoXXAeHUA NPaAKTUKN
a) OCHOBHas nuTeparypa:

Ne n/n NcTOoYHMK

1 Brnodgusmka: yuebHuk onsa sy3os / nog pen. B.I. ApTioxoBa. — M.: [lenoBas kHura: AkagemMu4eckuii
npoekt, 2009. — 294 c.

ApTioxoB B.I". MonekynsipHas 6uocmanka: MexaHn3Mbl NPOTEKAHNUSA U PETYNALUN BHYTPUKIETOYHBIX

2 npoueccos: y4eb. nocobue / B.I'. ApTioxos, O.B. BawapuHa. — BopoHex: MsgaTenscko-
nonurpaduyeckmi LieHTp BopoHexckoro rocygapctBeHHoro yHusepcuteta, 2012. — 220 c.

6) gononHuUTenbHasa nNuTeparypa:

Ne n/n NcTOoYHMK
ApTioxoB  B.I.  CTpyKTypHO-(DYHKUMOHaNbHOe  CcOCTOsiHME  OuomMeMbpaH ©M  MEXKIETOYHbIE

3 B3aumopgencTeus: yd4ed. nocobue / B.I. AptioxoB, M.A. HakeBacuHa. — BopoHex: W3apaTtenbcko-
nonurpadguyeckmi LLeHTp BopoHexckoro rocygapctBeHHoro ynmsepcuteta, 2008. — 156 c.

4 ApTtioxoB B.I'. OnTudeckne mMeToabl aHanm3a MHTaKTHbIX 1 MOAUMULNPOBAHHBLIX OMONOTMYECKUX CUCTEM
/ B.I'. Aptioxos, O.B. lNytnHueBa. — BopoHex: MN3a-Bo BopoHex. roc. yH-Ta, 1996. — 240 c.
AHanuTtnyeckas xpomartorpadus / K.W. CakogpiHckun [n gap.]. — M.: Xumus, 1993. — 464 c.

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

6 XUMUYECKMMM areHTamu: y4eb. nocobue / B.I. ApTioxos, M.A. HakBacuHa. - BopoHex: M3a-Bo BopoHex.
roc. yH-ta, 2000. — 296 c.

ApTioxoB B.['. ['emonpoTrenfbl: 3aKOHOMEPHOCTN (POTOXMMWYECKUX MpeBpaLleHnii B  YCrOBUAX

7 i
pa3nm4Horo Mmnkpookpyxenus / B.I. ApTioxoB. — BopoHex: M3a-Bo BopoHex. roc. yH-1a, 1995. — 280 c.

8 Brnagmmumpos KO.A. ®nsnko-xummdeckmne ocHoBbI hoToburonoruyeckmx npoueccos / HO.A. Bnagnmmnpos,
A.A. MotaneHko. — M.: Beicw. wk., 1989. — 199 c.

9 Brnagumunpos KO.A. ®nyopecLeHTHble 30HAbI B UccriegoBaHnm Guonornyeckux membpan / HO.A.
Brnagumunpos, I'.E. Jo6peuos. — M.: Hayka, 1980. — 320 c.

10 eHHnc P. BuomembpaHbl: MonekynspHas cTpykTypa n dyHkumm / P. FeHHnc. — M.: Mup, 1997. — 622 c.

11 HetepmaH I'. M'enb-xpomatorpadus / I'. Jletepman. — M.: Mup, 1970. — 248 c.




[ob6peuos M.E. ®dnyopecLeHTHble 30HAbI B UCCnegoBaHWM KneTok, membpaH u nunonpoteuHos / [.E.

12 Hobpeuos. — M.: Hayka, 1989. — 277 c.
XKepebuos H.A. broxumus: yyeb. / H.A. XKepebuos, T.H. Nonosa, B.I'. ApTioxos. - BopoHex: 3a-Bo

13
BopoHex. roc. yH-Ta, 2002. - 696 c.

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

15 Kynanuye A.IN. MeToabl 1 cpeactBa KOMMEKCHOro aHanu3a ganHbix / A.l. Kynanyes. — M.: ®OPYM:
MH®PA-M, 2006. - 512 c.

16 JlakuH I".®. Buometpus / I.®. JlakuH. — M.: Bbicw. wk., 1990. — C. 254-305.

17 Maypep I'. dnck-anektpodopes / I'. Maypep. —M.: Mup, 1971. - 247 c.

18 OnuromepHble 6enkn: CTPYKTYPHO-(PYHKUMOHANbHbIE MOANMUKALUN N POSb CYyObeANHNYHbBIX KOHTaKTOB /
B.I". ApTioxoB [ gp.]. — BopoHex: N3a-Bo BopoHex. roc. yH-Ta, 1997. — 264 c.

19 %:GTepmaH JI.LA. XpomaTorpacdus 6enkoB n HyknenHoBbIx kucrnot / J1.A. OctepmaH. — M.: Hayka, 1985. —

C.
20 MpakTukym no nmmyHonormu: ydeb. nocobue / MNMoa pen. N.A. KongpateeBon, B.[l. Camyunosa. — M.:

MN3g-eo MY, 2001. — 224 c.

B) MH)OPMaLMOHHbIE 3MIEKTPOHHO-06pa3oBaTesibHble pecypcbl (0duumManbHble pecypchbl MHTEPHET):

Ne n/n

Pecypc

www.lib.vsu.ru — 3HB BI'Y

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

http://rucont.ru - 36C «YHuBepcuteTckasa bubnumorteka online»

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

gl (BR|WIN|F

www.molbiol.ru - yuebHwukn, Hay4Hble moHorpadun, 063opbl, NabopaTopHbie NPaKTUKyMbl B CBO6OAHOM
AOCTyne Ha carTax NpakTU4eCKOn MONEKynsapHon buonormu.

WWW.Swissprot.com — cBoBOAHbIN JOCTYN K MexXayHapoaHown 6a3e AaHHbIX MO nepBuyHbIM 1 3D
CTPYKTYpaM bepMeHTOB

http://www.ncbi.nlm.nih.gov/pubmed — TekcToBas 6a3a AaHHbIX MeONLMUHCKUX 1 DNONOrn4ecknx

7 nybnukauni Ha aHrMNCKOM s3blke, HA OCHOBE pa3fgena «buoTexHonornsa» HaumoHanbHoW

MeaunumHckon budbnmnotekn CLUA

17. UHcpopMaLMOHHBbIE TEXHOSTOMMU, UCNONb3yeMble NMPU NpoBeAeHUN NPAKTUKMU,
BKIl0Yaa nporpamMmmHoe obecneyeHne n MHPOPMaLMOHHO-CNpPaBOYHbIe CUCTEMbI (NpU

HeobxoQuMOoCTH)

Mpu peanusauun AUCUUNMUHBI

MCNOJIb3YKTCA 3JIEMEHTbl 3JIEKTPOHHOIO o6yqu|/|;| n

AVNCTaHUMOHHbIE 00 pa3oBaTesibHbl€ TEXHOJIOTUN

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHmne NPaKTUKN:

YyebHas nabopartopus
(r.BopoHex, nnowagp

YHuBepcutetckas, 4.1, nom.l, aya.

61)

CneunanunanpoBaHHast Mebenb, pH-meTp nopTtatnBHbin HI83141;
anctunnaTop, 4 n/4, Hepxaeewwasa ctanb 6e3 6aka Hakonutens, Liston;
aosumeTp-pagnometp MKI-01-10/10; mukpockon MBC - 10; mukpockon
meguumHckun BUUOME[ ncnonHenme BUOMEQ 2; pH-meTp kapmMaHHbIR,
KOPOTKUI anekTpog; cnektpodomeTtp MNpom3kollab M3-5400Yd;
BMCKO3MMETP

JTabopaTtopus TeopeTmyeckomn
6uocmnankm (ans nposegeHns
3aHATUI CEMUHAPCKOro Tuna,
TEKyLLEero KOHTpons u
NPOMEXYTOYHOM aTTecTauum)
(r.BopoHex, nnowanp

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

59)

CneuuanunsmpoBaHHas mebenb, npoektop SANYO PLS-SL20, akpaH ans
npoekTopa, HoyToyk ASUS V6800V ¢ BO3MOXHOCTbLIO NMOAKMIOYEHUSA K CETU
«UHTEpHET»

OucnnenHein knacc (r.BopoHex,
nnowaab YHuBepcuteTckas, 4.1,
nom.l, ayg. 67)

CneuvanunampoBaHHas mebenb, KoMnbloTepbl (cMcTeMHbI 6ok Intel Celeron
CPU 430 1.8 GHz, moHuTop Samsung SyncMaster 17) (12 wT.) ¢
BO3MOXXHOCTbIO NOAKNIOYEHUS K ceTu «NHTepHeT»

YyebHas ayguTopus,
naboparopus: 394018, r.
BopoHex, nnowaab
YHusepcutetckas, a. 1, nom. |,
Y4ebHbivi kopnyc Ne1 ayg. 68

CneuvanunampoBaHHasa mebenb, nabopaTopHas nocyaa, LeHTpudyra MPW-
340, ueHTpudyra Eppendorf, 6uoxemuniommHomeTp BXJ1-07, 6ok onTmko-
MexaHu4deckui cnektpocotomeTpa CP-2000, cyxoBO3AYLLUHbIN TEPMOCTAT
TC-1/80 CIY (Poccus).




19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHUA TEKYLLEN N NPOMEXYTOYHOWN aTTecTaumm
obyyarLwmxcs no npakTuke

Ne HaumeHoBaHue KomneTteHuuA(n) | MHamkaTtop(bl) OueHouHble cpeacTBa
n/n | pasgena QUCLUNSINHLI DOCTUXEeHUs
(mogyns) KOMNeTeHuMm
1. | NoarotoBuTENbBHLIN MK-1 MK-1.2 MuanemngyanbHoe 3agaHue
(OpraH13aLUNOHHBI) MK-2 MnK-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 3agaHue
(aKkcnepuMeHTanbHbIW, MK-2 MK-2.1 3agaHus ons AMarHocTudeckux pabot
nccnegoBaTenbCKui) MK-3 MK-3.1
MK-4 MK-3.2
MK-4.1
3. | 3aknwuntenbHbIN MK-1 MK-1.2 MuanemngyanbHoe 3agaHue
(MHdpopmaLoHHO- MnK-2 MK-2.1 3agaHus Ansa AMarHocTudeckux pabor
aHanuTU4eCcKnin) MK-3 MK-3.1
MK-4 MK-3.2
MK-4.1
4. | MNpegcrtaBneHne MK-1 MK-1.2 MuanemnayanbHoe 3agaHue
OTYETHOMN MK-2 MK-2.1 3agaHus Ansa AMarHocTudeckux pabor
AOKyMeHTaLuu MK-3 MK-3.1
MK-4 MK-3.2
MK-4.1
MpomexyToyHas aTTecTauus OtyeT no npakTuke
cdhopma KOHTPONS — 3a4eT C OLIEHKOM

20. TunoBble OLEHOYHble cpeAcTBa M MeToouYeckMe MaTepuanbl, onpegensilowue
npoueaypbl OLLEHUBAHUA U KPUTEPUN UX OLleHUBAHUS

20.1 TeKyw M KOHTPOISb yCNEeBaeMoCTH

KoHTponb ycneeaeMocTy No AUCLUNIINHE OCYLLECTBSIETCS C MOMOLLbIO CNEAYLLMX OLLEHOYHBbIX
cpencTs:

MHausngyaneHoe 3agaHve Ha BKP

MWHOBPHAYKN POCCUA
PENEPAJIbHOE TOCYOAPCTBEHHOE BIOIKETHOE OBPA30OBATEJIbHOE YYPEXOEHUE
BbICLUENO O6PA30OBAHUA
«BOPOHEXCKWUA rOCYQAPCTBEHHbIW YHUBEPCUTET»
(®reoy BO «BI'Y»)

Kadenpa 6nocpmsmkm n 6notexHonormm
YTBEPXOAIO

3aBeayoLnin kacbeapom
O1ModU3nNKM N BUoTEXHONOTNN

B.I". ApTioxoB
.20
5 3AOAHUE .
HA BbINOJNIHEHUE BbIMMYCKHOW KBAITUPUKALIMOHHON PABOTbI OBYYAKLLEIOCA
(2] [)

1. Tema paboTbl "




YTBEPXKAEHA PELLEHMEM YYEHOIO COBETA MEAUKO-Ouonormyeckoro dakynbrteTa
oT . .20 .

2. HanpaeneHue nogrotoBku 06.04.01 buonorus
3. Cpok cgaum 3akoH4YeHHoW paboTbl .

4. KaneHgapHbI NnaH:

Ne n/n Ctpykrypa BKP Cpoku BbINOMHEHUA [MpumeyaHue

QR WIN|F-

CtyneHT

noanuchk, pacumndposka Noanucu

Hay4HbIn pykoBoguTeEnb

noanuch, pacmMdpoBKa Noanmncu

MpumepHbIe TeMbl Hay4YHO-UCCNEe[oBaTeNbCKOW paboTbl

1. ViccnepoBaHne CTPYKTYPHO-PYHKUMOHAMbHbBIX CBONCTB UMMYHOKOMMETEHTHbBIX KNETOK KPOBU
YyernoBeka B yCNOBUAX BO3AENCTBUA Pa3NUYHbIX PUUKO-XMMNYECKUX DaKTOPOB;

2. WccnepoBaHve CTPYKTYPHO-PYHKLMOHAMNbHBIX CBOWCTB CBOOGOAHBLIX M MeMBpaHCBA3aHHbIX
6enkoB KpoBY YernoBeka B ycroBuax Y®-o6nyyeHns n pasnmyHoro MMKPOOKPYKEHUS;

3. WccnepoBaHune 6Guodu3Myeckmx —achnekToB — anonTo3a  KMeTOK  KPOBM  YenoBeka,
WHOYLMPOBAHHOIO BO3OENCTBMEM (PU3NKO-XUMUYECKMX (PAKTOPOB WM ponv mMemMbpaH B peanusauunm
ananTosa;

4. ViccnegoBaHne MeXaHM3MOB TPaHCAYKUMM BHELUHEro curHana B NMMA@ouuTapHble KeTKu
YyernoBeka B YCNOBUAX BO3AENCTBUSA (PU3MKO-XMMNYECKUX PaKTOPOB M ponin MeMbpaH B TpaHCAYKUMM;

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

6. WccnepoBaHve  u3MeHEHUA  (PUBUKO-XUMWYECKUX U CTPYKTYPHO-(PYHKLUMOHAMNbHbIX
XapakTepuCcTUK  KOMMOHEHTOB  CUCTEMbl  KPOBU  MbILLEN-ONyXOrieHoCUTeNnen B YCMOBUAX
dhoToANHaMNYECKOro BO3AeNCTBuUS;

7. NiccnepgoBaHue 61modmsnyeckmx OCHOB OKCUAATUBHOIO CTPECCa;

8. WccnepoBaHne CTPYKTYPHO-(PYHKUMOHAMBHBIX U3MEHEHUIA MOMEKysn TPaHCMOPTHbIX 6enkos
KpOBU, NMHAYLMPOBAHHbIX BaKyyMHbIM Y ®-nsnydeHnem;

9. ViccnepoBaHne (OU3NKO-XMMUYECKNX CBONCTB FOMOIEHHbIX U reTePOreHHbIX KaTann3aTopoB Ha
OCHOBE pacTUTESbHbIX PEPMEHTOB;

10. NccnepoBaHve MexaHU3MOB AEWCTBUSA HAHOYACTUL, M TOKCMHOB Ha Buornormyeckme cuctemsl
C NpUBMNEeYeHNneM MOJSIEKYNAPHOro MOAENMPOBaHWS;

11. WccnepoBaHne  CTPYKTYPHO-(PYHKLMOHANbHbIX  CBOWMCTB  remMorsiobuHa  4enoBeka,
MOAMMULMPOBAHHOIO BO3AeNCTBMEM (PU3NKO-XUMUYECKUX (DaKTOPOB pasnnyHOn Npmupoapl;

12. KomnbtoTepHoe MogenupoBaHme 61odunanyecknx npoLeccos.

3apaHua ans guarHocTU4ecknx pabor
TecThl

1. [MaBHOE NpenMyLLLECTBO CreKTparnbHbIX METOAO0B aHanusa:
a) 6bicTpoTa aHanu3a;

6) BbiCOKas YyBCTBUTEIbHOCTb;

B) BELLECTBO B NpoLecce nccneaoBaHns He paspyluaeTcs;

r) gewesnsHa mMetoga.



2. Kakune aHepreTuyeckme nepexopbl OTBETCTBEHHbl 3@ M3Ny4YeHWe M MornoweHne MUKPOBOSTHOBOIMO
n3nyyeHns?

a) konebaTenbHO-BpaLlaTenbHbIE;

0) BpalLaTenbHbIE;

B) 9NEKTPOHHbIE;

r) TPUNNET-CUHITETHbIE.

Bonpochkl ¢ KpaTkumM OTBETOM

1. Ilobass makpoduaundeckasd dopma nepegaym Hepruu, unu Mepa npeBpaLLeHnst SHEPTMM U3 OQHOWM

dopMbI B ApYryo — 370 ...
OrtBerT: pabota

KopoTkuii pasBepHyTbI OTBET UMM NPOCcTas pacyeTHas 3agada

1. Kakoe pacctosiHue Ha NOBEPXHOCTM MeMOpaHbl 3puTpoUMTa «MPoXoauT» Morekyna dpocdonmnuaa 3a
1 cekyHOy B pesynbTaTe natepanbHon auddysmmn? KoadpduumeHT natepansHon andpdysnm D, = 1012
m?/c. MepemelleHne onpeaenseTcs opmynon S = 2 \Dit.

OtBeT: 2x10% M, unn 2 MkMm.

2. Ha yem ocHoBaH 1 ans yero MCNonb3yrT METOA ANHAMNYECKOro pacceAaHund cBeTta?

OTBeT: dnHamn4yeckoe paccedaHne ceeta — MeTo U3AMepPEHUA pa3dmMmepoB HaCcTuL, Cy6MVIKpOHHOFO n
HaHOoAMana3oHa, B KOTOPOM CYCMNeH3nd 4actul Unm monekys, HaxogAawmnxca B COCTOAHUN 6p0yHOBCKOFO
OBWXEeHNA, ocBellaeTcAa na3epHbiM J1y4OM. B meTogoe agnHamudeckoro cBeTopaccedaHnAa NamMeparT
CKOpPOCTb, C KOTOpOIZ YacCTuULbl D,I/Id)d)yH,D,leyl'OT BcneacTtemne 6p0yHOBCKOFO OBWXEHNA.

TecThbl

1. MeToa xapakTepusaumm HaHO4acCTuhL, OCHOBAHHbIN Ha N3yYeHU BaH-Aep-BaaribCoOBOro
(AMcnepcmnoHHOro) B3aMMoAenCTBMS aTOMOB OCTPUS UMbl KAHTUIIEBEPA U NOBEPXHOCTU UCCIeayemMoro
obpasua, - 370:

— CkaHupyowasa TyHHenbHas MUKPOCKOMKUS

— ATOMHO-cunoBasi MMKpOCKoNus

— OneKkTpoHHas NpocBeYMBatoLLast MUKPOCKONMUS

— CBeToBasi MMKPOCKONUS

2. [1ns oueHKn pacnpegeneHns nMnocoMm rno pasmepy UCMnosnb3yT METoAbI:
— ONEeKTPOHHOM MUKPOCKOMUM

— YnbTpaueHTpndyrnpoBaHms

— Anektpodopesa

— CBETOBON MUKPOCKOMUK

3. Ha cBoncTBe aHTUTEN pacno3HaBaTb aHTUreHbl OCHOBaHHbI:
— OnuroHykneoTngHble Guoynnbl

— BenkoBble buo4nnbl

— OKCNPECCHOHHbIE BUOoYNNbI

— OnurocaxapvgHble 6Guo4mnbl

Bonpockl, TpebyoLme KpaTkoro oTBeTa

1. Kakyio OnuHy BONHbI BbiIOpaTh ycTaHaBnNuBaTb NSl ONpedeneHns KOHUEHTpauuuM BellecTBa B
pacTteope?
OTtBeT: NnHY BOIMHbLI, COOTBETCTBYOLLYI MaKCUMyMy MOTOLLEHUS JaHHOIO BeLlecTBa



2. OTa npoueaypa npeacraesnsieT cobon OCHOBHOM MHCTPYMEHT BnomnHdopMaTukm, ee NpoBoasT C
Lenblo YCTaHOBMEHUSA CTPYKTYPHbIX, (PYHKUNOHAMNBbHbBIX 1 3BOMIOLMOHHBIX OTHOLLEHU MEeXAy
nocneaoBaTenbHOCTAMM.

OTBeT: BoipaBHMBaHMe nocriegoBaTeibHOCTEN

3. BbipaBHMBaHMe nocrnefoBaTesibHOCTU Ha BCEM €€ MPOTSHKEHUN OTHOCUTENBHO APYron
rnocriegoBaTernbHOCTU Ha3biBaeTcs
OTBeT: rnobanbHbIM

4. BblpaBHVIBaHVIe oTAeNbHbIX YH4aCTKOB nocriegoBaTesfibHOCTU OTHOCUTES1bHO OTAEJ1IbHbIX y4aCTKOB
,El,perVI nocnenoBaTesibHOCTU C LeJiblo MONCKa MakCMMalibHO CXOA4HbIX q.')paI'MeHTOB - 9TO
OTBeT: nokanbHoe BblpaBHMBaHUNE

Marnoe acce

1. Uenb MHOXeCTBEHHOrO BbipaBHMBAHNA NocrnenoBaTenbHOCTEN

OtBeT: Lenb MHOXeCTBEHHOrO BblpaBHMBaHUS MocnegoBaTenbHOCTEN COCTOUT B TOM, 4TOObI
NPOU3BECTU  KPaTKyld, HO  UCYEpPMnbiBAKOLLYD  XapakKTepUCTUKY AaHHbIX O  CTPYKType
nocrnegoBaTenbHOCTEN, Ha OCHOBaHWUM KOTOPOM MOXHO OyaeT nMpuHATbL  pelleHne o
NPUHAANIEXHOCTN 3TUX MocnenoBaTeNibHOCTENW K paccMaTpuBaemMomy CcCeMenctBy reHoB. [1o
CpaBHEHMIO C nonapHbIM, MHOXECTBEHHOE BblpaBHMBaHMe paért 6onbwe wHdopmaunmn o6
3BOMOLUMOHHON KOHCEPBATUBHOCTH.

Bonbluoe acce

1. OnMwmnTE OCHOBHbIE METOAbI UCCNEegOBaHMA HAHOYACTUL,.

OtBeT: PacnpocTpaHeHHble MeToAbl UCCriefoBaHMA HAHOCTPYKTYP U HAHOMaTepuaroB: 351eKTPOHHas
MUWKPOCKONUSA, CKaHMpyloLasa 30H40Basi MUKPOCKOMMUS, CNEKTPOCKONNS, MarHUTHO-pe30HaHCHbIE MeToabl.
ONeKTPOHHAast MMKPOCKOMMS NO3BOSISIET NonyyaTb NpAMble n3obpaxeHns obpasua, onpegensaTb ero
3NeMEHTHbIN COCTaB N N3yyaTb KPUCTANNUYeCKyo CTPYKTYpy. K ar1eKTpPOHHOW MUKPOCKOMNUU OTHOCATCA
npocBeYnBaloLLas ANEKTPOHHAsE MUKPOCKOMMUS, pacTpoBas 3NeKTPOHHAA MUKPOCKOMUS U UX
pa3HOBUOHOCTW BbICOKOrO pa3peLleHuns. PaspelueHne npocBeymnBatoLLen ANEKTPOHHON MUKPOCKOMNUA
coctaBndeT nopsaka 0,1 HM, a pacTpoBOW 3NEKTPOHHOM MUKPOCKONUKM — ropsigka 1-5 HM.
PaspelaroLaa cnocobHOCTb COBPEMEHHbBIX METOAOB 3MEKTPOHHON MUKPOCKONUKU NO3BoNsAeT
BM3yanu3mpoBaTb MHOTME TUMbl HAHOYACTUL U XapakTepu3oBaTb UX hOpMy, pasmepbl,
yNbTPaCTPYKTYpY, ONCNEPCHOCTb, arperMpoBaHHOCTb, MacCOBYHO KOHLEHTpauuio. Hegoctatkamm
MEeTOO0B 3NEKTPOHHOW MUKPOCKOMUU SABNAIOTCA CNOXHOCTN NPOBoNoAroToBKW, BIIUSIHWE YCNOBUIA
BbICOKOrO BakyymMa B npoLecce N3MepeHun, Bolcokasi CTOMMOCTb obopyaosaHusa. Metogamu
3NEKTPOHHOW MUKPOCKOMNWM 3aTPYyOHEHO BbISBIIEHNE CTPYKTYP, 06pa3oBaHHbIX NIErKMMN aToMamm
(nepBbIN—TpeTnin Nepmnoabl NEPUOANYECKON CUCTEMBI, B TOM YUCTIE YITIEPOA).

TepMuH «ckaHupytoLwasa 3oHgosast Mukpocoknusi» (C3M) o6beguHAEeT LWMPOKUI KOMMNITEKC METOL0B
n3y4yeHns NoBepxHOCTU TBepabixX Ten. MNMpu ncnonb3osaHnm C3M NnoBEPXHOCTb NCCREAYT C MOMOLLbIO
30H4a, MMEeoLLLEro paanyc KpmBmaHbl nopsgka 1-10 HM. B Kaxabld KOHKPETHBIA MOMEHT BPEMEHMU
nccnegosaTenb nosnyyaet MHAOPMaLUI0 O ManoM y4acTke NoBepPXHOCTU. [ns nonyyeHus nHpopmaumm
o B6onbLuen nnowanm ocyLecTBnAeTCca NpoLecc CKaHMPOBaHNUA — OTHOCUTENBHOIO NepemMeLLeHns
30H4a u obpasua gpyr oTHocuTenbHO Apyra. CkaHupytoLwias 30H40Bast MUKPOCKONUSA NO3BONAeT
nony4atb MHopMaLmio o0 penbede 1 gedeKkTax CTPYKTYpPbl MOBEPXHOCTU HA PacCTOSAHUAX, BIIM3KNX K
aTOMHbIM.

Haunbonee wupoko pacnpoctpaHeHHbiMM TUnamn C3M aBnATCA CKaHMpyoLwasa TyHHenbHas
mukpockonusa (CTM) n atomHo-cunosas mukpockonus (ACM).

MeToAbl CNeKTPOCKONUN OCHOBAaHbI Ha CNeKTparibHbIX U3MEPEHUAX BEMUYUH MPONYCKaHWS, NOrMOLLEHUs,
oTpaxkeHusi, ucnyckanmns. OHM NO3BOMNSAIOT ONpPeaenaTb XMMNYEeCkuin coctas obpasua, NpoBoanTb
KONMMYEeCTBEHHbIN aHanu3 pacnpegeneHns XMMmM4Yeckoro coctasa no tonwuHe obpasua. CnekrpanbHble
MeToAbl UCNOMB3YIOT ANA AeTeKUMN U nAeHTUUKALMU TEXHOMEHHbIX HAHOYacTuL, B BOAE U
opraHuyeckux pactsoputensax. MeTtoabl pnyopecueHTHOM CrekTPOCKONUM NPUMEHAITCA ANs
oBHapyxeHnsa ryopecLUeHTHbIX HaHo4acTul. MeTtoa KOMBUHALMOHHOIO CBETOpacCesaHUSA NO3BONseT



BbISIBNSITb HAHOYACTULIbI B CITOXKHbIX CUCTEMAX, HAanpuMep, yrnepoaHble HaHOTPYOKM B OpraHax MbiLEN.
CnekTpocKonunst KOPPEnsLLMOHHOIO PerieeBcKoro CBETOpaccesiHUsl, OCHOBaHHas Ha perucTpauum
NNa3MOHHOIo pe3oHaHca, UCNomnb3yeTcs AN XapakTePUCTMKM HaHo4YacTu1L, 3ooTa 1 cepebpa.
MarHMTHO-pe30HaHCHbIE METOAbI MO3BOSIAIOT NPOBOAUTL XMMUYECKMIA aHanM3 nccrnegyemoro obpasua.
MarHuTHbIA Pe30HaHC BKMOYaEeT U3y4eHMEe MUKPOBOSTHOBLIX U paamno4acTOTHbLIX NEPEXOAO0B 3MEeKTPOHOB
N A0EepHbIX CMINHOB.

TecTbl

1. B bopmynmnpoBke TeMb

—[lormkHa OTpaXaTbCsi aKTyanbHOCTb.

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

—[lormkHa oTpaxaTbCsi Hay4yHast HOBM3HA..

— [lormkHa oTpaxkaTbCsi NPaKTU4eckas 3Ha4YNMOCTb.

2. Ob6bekT ncecnegoBaHus -

—3T0 sIBNEHMEe npupoabl.

—3T0 npouecc, n3bpaHHbI ANa N3yYeHus.

—3TO sIBNEHMe nnu npouecc, n3bpaHHble AN N3y4eHus.
— 3710 siBNeHne, n3dbpaHHoe Ang nsydeHus.

3. Lenb uccnegosaHus - aTo

—[MpencTtaBneHne o pesynbTaTte, KOTOPbIN AOSMKEH BbiTb AOCTUMHYT B UTOre paboTsbl.
—KoHeuHbI pesynbTar.

—HanpaBneHue Hay4HoNM paboTbl.

— YnyuyuweHve 300poBbs HacemneHus.

4. Uenb 1 3agayn uccnegoBaHus

—[Mo3BonstoT onpeaennTb NOrMKy, OCHOBHbIE 3Tanbl, BeAyLime K paspeLlueHunio npobnembl U JOCTMKEHWNIO
pe3ynbTaToB paboThl.

—YnyJweHne 340p0oBbs HACENEHNS.

—[No3BonsaoT onpenennTbe OCHOBHbIE 3Tanbl paboThl.

— lNo3BonstoT onpeaenntb Nornky paboTol.

Bonpockl ¢ KpaTkKnm OTBETOM

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

2. PellieHne 3aaayn — 0obutbcsa noapobHOro paccMoTPEHNS NPOEKTa U ero COCTaBNALLINX JOCTUraeTcs
B pamkax NUTY-Npe3eHTaLumn
OTBeT: NonHown

Marnoe acce

1. NepeuncnuTe OCHOBHbIE 3Tanbl CTaTUCTUYECKOrO aHanM3a pesynbTaTtoB dKCNepMeHTa.
OTBerT:

cOop MCXOAHbIX AaHHbIX A5 aHann3a;

BBO/ OaHHbIX B KOMMbIOTEP;

BM3yarbHOE N3y4yeHne AaHHbIX B rpaddu4eckoM Buae;

pedakTMpoBaHue unu npeobpasoBaHne OaHHbIX;

BbIGOP U BbINOSIHEHME COOTBETCTBYHIOLLErO METOAA aHanu3aa;

MpeacTaBneHne pesynbTaToB aHanm3a B YNCNIEHHOM, rpadyeckoM unun TabnmyHom Buae.
BbiBOAbI NO pe3ynbTataMm aHanuaa.
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BonbLioe acce

1. Kakyto MHpopmaumo MOXXHO NONyYnTb, UCCneayst CNekTp nornoweHns 6enka?

OTtBeT: CneKkTp NornoLweHnsa aBnseTca MHAMBuAyanbHOW XxapakTepUCTUKON BeLLeCcTBa, MO3TOMY
CTPYKTYPHbl€ OCOOEHHOCTUN €ro HaXOAAT OTPaXEeHMEe Ha CrekTpax normnoweHnsa. Ha ocHoBaHMM n3yveHus
W UHTepnpeTauun cnekTpoB MOrfoLeHNss MOXHO NPOBOANTb KAYECTBEHHbINA U KONTMYECTBEHHbIN aHanuma
BellecTs. [lns npoeeneHuns rmybokoro aHanmsa 6uomonekyn (bnocucrtem) Heobxogumo pacnonaratb
HadeXHbIM OTHECEHNEM UX Nonoc nornoweHus. Nonockl nornowenns 6enkos, 1 0COBEHHO nonoca npu
280 HM, YyBCTBUTENbHbI K pa3HOOOPa3HbIM BAUSIHUAM, KOTOPblE AEUCTBYIOT Ha [1-3N1EKTPOHBbI
apomMaTUYeCKUX aMUHOKMUCIOT. OTO — pasnmyHble TUMbl KOMMIEKCOOBpa3oBaHUs, MOHHbIE N ANMOSIbHbIE
B3aMMOAencTBus, obpasoBaHme BOAOPOAHbLIX U UHbIX CBA3eN (PYHKLMOHANbHbLIMU rpynnamMu,
NPUCOEANHEHHBIMU K apomMaTn4eckum (6eH30MbHbIM, MHAOMbHBIM) SapaMm.

AHann3 cnekTpanbHbIX XapakTepucTnk 6enkoBbix 00pa3LoB AaeT BO3MOXHOCTb NONYYNTb HAAEXKHYIO
NMHPOPMaLMIO O COCTOSAHUM BEeMNKOBbIX MOSIEKY B HOPME, B YCITOBUSIX Pa3fIMYHOr0 X MUKPOOKPYXXEHMS,
npu encTBUM PU3NKO-XMMUYECKUX areHTOB, Npu pasBUTUM B OpraHM3mMe natonornyeckmx npoLeccos U
Aap.

MHTeHCHBHOCTB nomnockl nornoteHnst Bonmam 190 HM 3aBUCUT OT CTPYKTYPHOIO COCTOSIHUS BernkoBom
MOJeKyIbl (CnMpann3oBaHHasa MofeKyna unm oHa — B COCTOAHUM CTaTUCTUYECKOro knybka). Ecnu
HarpeTb pacTBop 6enka u Takmm cnocobom paspywmnTs cnvpanu MNonuHra-Kopu, To MIHTEHCUMBHOCTL
mMakcumyma npu 190 HM 3aMeTHO BO3pacTeT, @ MECTOMNOSOXEHME NOMNOCHI MOrMOLWEHWS CYLLLECTBEHHO He
nameHnTcsa. OB6paTHbIN NPOLIECC - CO3A4aHNE PErynsipHON NPOCTPaHCTBEHHOW CTPYKTYpbI -
COMpPOBOXAAeTCA YMEHbLUEHNEM MHTEHCMBHOCTM CBETOMOIMOLLEHMS B NOSIOCE NENTUAHOM rpynmbl
6enkoBon Monekynbl. ATO ABNEHMNE Ha3biBAETCA rMNOXPOMHbIM 3EKTOM, KOTOPLIN UCNONb3yeTca AN
OLEHKM CTeneHn cnupanbHOCTK (ynopsagoveHHocTn) 6enkos. N3mepeHre runoxpomHoro adpdekra
nenTuaHbIX CBA3EN MMeeT TO NpenmMyLecTBo, 4To 6enok nccnegyeTcsa B pacTBope, T.e. u3yyaeTtcs
BTOpUYHAs CTPYKTYpa N30NIMPOBAHHbIX MakpOMOSEKYI.

TecThbl

1. Ykaxute cnoBoCOYEeTaHNs!, He NPUHATbIE B HAYYHOM CTUIE peyn:
— Y6egutenbHble akTbl

— CTOpOHHMKM MeToaa

— B pesynbTaTte noucka

— MNMpemHoro 6rarogapeH

2. Untata — aTo...

— Nepepnava 4ero-nnbo cBOMMK cnoBamu, nepeckas BrmsKknin K TEKCTY

— [locnoBHas Bblaepkka U3 Kakoro-nnbo TekcTta, A0CIOBHO NPUBOANMbIE YbU-NNMBO BbiCKa3blBaHUS
— Psg npeanoxeHun, pacnonoXeHHbIX B ONpeaeneHHon nocnenoBaTenbHOCTU 1 CBSA3aHHbIX APYr C
APYroM MO CMbICIY M C NOMOLLbHO A3bIKOBbIX CPEACTB

— Bblgaya uyxoro 3a cobCcTBEHHOE, MPUCBOEHNE YYXXOro aBTOPCTBa

3. Mapadpas — aT0...

— NMepepaya yero-nnbo cCBOMMM CrioBaMu, Nepeckas Ormn3kni K TEKCTY

— [locnoBHas BblAepKKa U3 KaKoro-nmbo TekcTa, AOCNOBHO NPMBOANMbBIE YbW-NTMOO BbICKa3biBAHUS
— Psg npeanoxeHuin, pacnonoXeHHbIX B ONpeaeneHHon nocrnegoBaTenlbHOCTU U CBSA3aHHbIX ApYr C
APYroM Mo CMbICIY M C NOMOLLIbHO S3bIKOBbLIX CPEACTB

— Bbligaya uyxoro 3a cobCcTBEHHOE, MPUCBOEHNE YYXKOro aBTOPCTBA

4. MNnarnat — aT1o0...

— MNepepnava 4ero-nnbo cBoOMMM cnoBamu, nepeckas Grm3sknii K TEKCTY

— [locnoBHas BblaepkKa U3 Kakoro-nnbo TekcTta, A0COBHO NPUBOANMBIE YbU-NTMBO BbiCKa3blBaHUS
— Psg npeanoxeHun, pacnonoXeHHbIX B ONpeaeneHHon nocnenoBaTenbHOCTU 1 CBSA3aHHbIX ApYr C
APYroM MO CMbICIY M C NOMOLLbIO A3bIKOBbIX CPEACTB

— Bbligaya uyxoro 3a cobCcTBEHHOE, MPUCBOEHUE YYXKOro aBTOPCTBA

5. ABTOp AvccepTauum BbiCTynaeT
— Bo BTOpOM nuLie eguHCTBEHHOTO Yncna
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— OT HenTpanbHOro nNuua

— B eauHcTBEHHOM Nnue

— Bo MHOXecTBeHHOM yncne 1 BmecTo "a" ynotpebnsaet "Mbl", CTpeMsICb 0Tpa3nTb CBOE MHEHME KaK
MHEHME Hay4yHOM LLUKOSbl, HAy4YHOro HanpaBfeHust

6. B ouccepTaumnoHHbIX paboTax B Gubnunorpadunyeckuin Cnmcok BKNYaoTcs
— OTaenbHble aBTOPbI, UMEOLNE MUPOBYIO M3BECTHOCTb.

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

— JTroOble UCTOYHUKN.

— TonbKO U3y4YeHHbIE aBTOPbI.

7. OByvatoLiemycsa NpeaocTaBnseTca BpeMs 4151 U3NOXKEHUST OCHOBHbIX MOJTOXXEHU ero MarmcTepcKomn
anccepTauum

— O6bI4HO B npeagenax 20 MUH.

— O6bIYHO B Npegenax 8 MuH.

— O6bI4HO B npegenax 12 MuH.

— OO6bI4HO B npeagenax 40 MUH.

Bonpochkl ¢ KpaTkKumM OTBETOM

1. YcTaHoBUTE COOTBETCTBME MEXAY NPOAYKTaMu
A) NCBI

B) Web of Science

B) Scopus

N BRENDA

1. ORCID

2. Publons

3. PubMed

4. ExPASyY

OTtBeT: A3, B2, B1,T4

2. CooTHecuTe HauMmeHoBaHue 6asbl AaHHBIX U €e KpaTKoe onucaHue

A) PDB

B) OMIM

B) PROSITE

N LIGAND

) SwissProt

1. basa gaHHbIX NaTTepHOB PYHKLMOHANBHO 3HAYNMbIX Y4aCTKOB BenkoB
2. AHHOTMpOBaHHasa 6asa N0 aMMHOKMCIOTHBIM NOCneAoBaTenbHOCTAM 6enkos
3. basa gaHHbIX No doepMeHTaTUBHBIM peakUumnsam

4. basa AaHHbIX N0 TPEXMEPHOMN CTPYKTYpe BMONOrMyeckmx MakpoMonekys
5. KaTtanor reHoB YenoBeka 1 reHeTnyeckm obycrnoBneHHbIX 3abonesaHni
OTBeT: A4, B5,B1,13, 02

3. CooTHecuTe HaMeHoBaHWe 6a3bl JaHHbIX U ee KpaTKoe onucaHue

A) PDB

B) NDB

B) GenBank

M) RELIBASE

) SwissProt

1. Basa gaHHbIX N0 HYKNeoTUAHbLIM NOCref0BaTeNbHOCTAM

2. AHHOTMpOBaHHasa 6asa N0 aMMHOKMCIOTHBIM NOCeAoBaTENbHOCTAM GenkoB
3. ba3a gaHHbIX NO HYKIEeMHOBbLIM KucrnoTtaM, BknoyaeT cTpykTypbl JHK n PHK BmecTe ¢ nx
TPEXMePHbIMU N306paKeHNIMM

4. basa gaHHbIX N0 TPEXMEPHOMN CTPYKType BUonornyecknx MakpoMonekyn

5. basa gaHHbIX N0 NUraHA-peuenTOpPHbLIM KoMMekcam

OtBeT: A4, B3, B1,15, 02

12



4. BctaBbTe nponyLeHHoe CNoBo:

OLeHMBAET aBTOpPaA MO KONMMYECTBY ONYyGNMKOBaHHbIX paboT 1 YnCny LMTUPOBaHUA B
APYrnx OKyMeHTax
OrtBeT: h-index nnun nngekc Xvpia

5. BcTtaBbTe nponyLleHHoe CroBo:

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

5. CooTHecuTe Bug PN[a v npumepsi:
A) N3obpeTeHne

B) MonesHasa mogens

B) MNMpomblwneHHbI 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. Cchopmynupynte Temy, uenu n 3agaymn Bawen Gyayluien marnctepckon gucceprauumn, o6ocHymnte
HeobXo0ANMOCTb NPOBEAEHUS UCCNefOoBaHUS (aKkTyanbHOCTb paboThl).

OrtBeT:

Tema marncrepckon auccepraumm
Llenb paboTbl (ogHa)
3apaun paboTbl (HECKOSBKO)
AKTyanbHoCTb paboTbl: N3BeCTHO . BaxHasa ponb . He nsyuyeHo / He oBHapyeHo / He
[oKasaHo . 310 He no3BonsieTr . [Moatomy Heobxoanmo .

2. O6ocHynTe BbIOOP METOA0B NCCNefoBaHUA, MPUMEHAEeMbIX Bamu npy BeINOTHEHMM MarncTepPCKon
auccepTtauum

OTBerT:

O6bekToM nccnepoBaHus saensetca . [Nepeuncnute MeToabl ¢ 060CHOBaHMEM HEOBX0OMMOCTUN UX
NCnonb30BaHUA 1 OXXugaeMbiMn pesyrnbTaTtamu. [IpoaHanmMampoBaTh, Kak MakcumarbHO 9 deKTUBHO
NCrnonb30BaTb CUNbHbIE CTOPOHBI METOAA U YEM KOMIMEHCMPOBAaTL crabdbie.

3. KpaTko onunwmnTe 06bekT (06beKThl) nccnegoBaHusa Bawwen marnctepckon ancceptaumm. O6ocHynte
Bbl6Op o6bekTa nccrnegoBaHus.

OTBeT:

O6bekToM nccrnenoBaHns ABNSETCS . CTpoeHuve 1 yHKunn obbekTa nccnegoBaHus.
O6ocHoBaHwue BbIGOpA.

BonbLluoe acce

1. NoaroToBbTE KpaTKNin BapuaHT Aoknaga Ans 3awuTbl MarncTepCcKon auccepTaunm
OTBer:

Tema maructepckon guccepraumm

BBeneHue (c 060cHOBaHMEM aKTyanbHOCTM UCCIeA0BaHUSA)
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Llenb n 3agaym nccnegosaHus

OOBbEeKT U MeToabl UccreaoBaHus
Mony4yeHHble pe3ynbTaTtbl U nx obCcyxaeHme
BbiBoabl

2. CoctaBbTe peepat k Balwern marnctepckon gucceptaumm. Bmecto KoHKpeTHbIX yncen (nHgekc YOK,
KONMMYECTBO CTPaHUL, TEKCTA, Tabnuu, pUCYHKOB, NCTOYHUKOB NMNTEPATYPbl MOXHO CTaBUTb * UMK X).
lMnaH oTeeTa:

Pedepat gomkeH cogepxatb: uHaekc YK, damunumio, nms n oT4eCcTBO aBTOpa paboThl, HAa3BaHME
paboTbl. [lJanee ykasblBalOTCS: CBEAEHNSA O MECTE BbINOSIHEHNS paboTbl; ro4; KONMNMYECTBO CTpaHuL
OCHOBHOrO TEKCTa M NPUIOXEHUN (NPU UX HANM4mMm); YNCIIO PUCYHKOB, Tabnuu, NCNOfb30BaHHbIX
nuTepaTypHbIX UCTOYHUKOB.

Moa BeiwenpuseaeHHON MHpopMaL e noMeLLaeTcs nepeyeHs Knoyesbix cnos (5—10) B
WMEHMWTENBHOM Nagexe NponncHbIMKM BykBaMu Yyepes 3anaTyro (40 U Nocrne NepeyHs ocTaBnsieTcs
nyctasi CTpoka). Touka B KOHLIe NMePeYHs He CTaBUTCS.

3atem cnefyet TekcT pedepaTa (oo 850 3HakoB). TekCT pebepaTta AOMKEH BKNOYATb KpaTkoe
onucaHue uenun paboTbl, 06bEKTOB UCCNEeLOBaHMS, NPUMEHEHHbLIX METOOOB UCCNEaOBaHNA 1 OCHOBHbIX
pe3ynbTaToB paboTbl. MOXHO OTMETUTL TAKKeE, B YEM 3aKITHOYAETCS Hay4YHast HOBM3HA MOSyYEeHHbIX
pe3ynbTaToB, U yka3aTb BO3MOXHbIE 0611acTh UX NPaKTUYECKOro NPUMEHEHUS.

Hwxe nomellaroTca nognucy aBtopa paboThbl U HAYYHOTO PYKOBOOMUTENS.

OnucaHue TexHonoruu npoeeneHunsA

TeKkywWunn KOHTPONb YCMEBAEMOCTU MNPOBOAUTCA Ha MNPaKTUYECKMX 3aHATMsIX. OOydarowmincs
OTYUTBIBAETCH pyKOBOAUTENO MpakTuke O xope BbinonHeHuss BKP. Mo pesynbTatam otyeta B
MHOMBUOYanNbHOE 3adaHne BHOCUTCS OTMETKA "BbINOSTHEHO" / "HE BbIMOSIHEHO".

Kputepumn oueHku:

Kputepuamm BbINONHEHUSA MYHKTOB MHAMBUAYANbLHOMO 3a4aHUsA ABMASOTCA:

— cobngeHne CpoKOB BbIMOSTHEHMST OTAESbHLIX 3TanoB paboThl;

— aKTMBHOCTb W CAMOCTOATENBHOCTL MPU BbINONTHEHUN 3a0aHUN;

— ochbopmMneHne pesynbTaToB B COOTBETCTBUN C METOANYECKMMWN PEKOMEHOAUNSAMN;

— YMeHue aHanuampoBaTb, O0OCy)XOoaTb MNOMy4YeHHble pes3ynbTaTtbl U CaMOCTOATESbHO
dopMynupoBaTh BbIBOAbI.

20.2 NMpomexyToyHas aTrectaums
MpomexyToyHasa atTecTaums nNo AUCUUNIMHE OCYLLEeCTBMASETCHA C NOMOLLbIO CNeayLLNX
OL€HOYHbIX CpeaCTB:
OT4eT no npakTnke

CopepxxaHue (CTpyKTypa) oTyeTa:

. ObLLas xapakTepucTmka MecTa U CPOKOB NPOBEAEHNS NPaKTUKMN.

. Llenb v 3agauun npakTuku.

. OB30p NuTepaTypbl N0 TEME UCCNenoBaHUS.

. O6BbeKT n meToabl UccnegoBaHUS.

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

. Cnucok ncnonb3oBaHHON NUTepaTypbl.

~NO O WN-=-

TUTYNBHBLIN NIUCT OTYETa NO NPaKTUKE:

MWHOBPHAYKN POCCUA
®ENEPAITBLHOE NOCYAAPCTBEHHOE BIO[DKETHOE OBPA3OBATEJIbHOE YYPEXXAEHUE

BbICLLEIO O6PA30OBAHUA
«BOPOHEXCKWUN rOCYQAPCTBEHHbIW YHUBEPCUTET»
(PreoOy BO «BI'Y»)

OTYET
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No UToram NPou3BOACTBEHHOW NPAKTUKU, NPeaaunioMHON

CTydeHTa Kypca, hakynbTeTa

( damunus, nms, oT4eCTBO)

B c no 20_r.

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

*OTueT JOIPKEH coaepXaTb criefytoLlme cocTaBnsaoLmne: o6paboTaHHbIv U CUCTEMATU3NPOBAHHbIE NUTEepaTypHbIn
MaTepuan no TeMaTuke NPakTUKK; SKCNEPMMEHTANbHYIO YacTb: OCHOBHbIE METOAMKN NPOBEAEHUA UCCrefoBaHus,
cTatucTmyeckon obpaboTkn, NONyYeHHble pe3ynbTaThl U 3aKNOYEeHe, CMUCOK NUTepaTypHbIX NCTOYHUKOB.

OnucaHue TexHonorMn npoBeaeHust
Pe3ynbTaTbl NpOXOXAEHWS NPaKTUKN AOKNagbiBaloTCA 06yyatowmmes B BUAE YCTHOMO COobLLEeHMs C
OEMOHCTpaunen npeseHTauMmM Ha 3acegaHun kadpedpbl (3akmounTenbHOW KoHdepeHuuun). [lo
pesynbTaTtaM [oknaga C Y4YeTOM XapaKTEPUCTUKM PYKOBOAUTENS W KavecTBa NpeAcTaBEHHbIX
OTYETHbIX MaTepuanos oby4yarLieMycs BbICTaBMSETCA COOTBETCTBYKOLAA OLeHKa. 3ayeT no uTtoram
NPakTUKX BbICTaBnsieTca obyyarowmmcsa pykoBoguTenem nNpakTMkM Ha OCHOBaHWW AOKNaAa MU OTYETHbIX
MaTepuarnos, NpeAcTaBneHHbIX oby4vatowmmces).

Tpe6GoBaHUs K BbINOMHEHUIO 3aA4aHUN, WKalbl U KPUTEPUMN OLLeHUBaAHUA
KpuTepun oueHmBaHus:

1. CuctemaTnyHOCTb paboTbl obyvarowerocs B nepuog nNpakTUKK, CTeneHb ero OTBETCTBEHHOCTU
NPV NPOXOXAEHUU NPaKTUKN U BbINONIHEHUN BUOOB NPOdeCCHOHanNbLHoON AeaTenbHOCTU:

1) CBOEBpPEMEHHas NOAroToBKa UHANBUAYANbHOMO NnaHa NpakTuKu;

2) cucTemaTmMyeckoe MnoceLleHne 1 aHanm3 MeponpusTUii, NPOBOAUMbIX B paMKax MPaKTUKK;

3) BbINOMHEHVEe nnaHa paboTbl B COOTBETCTBUM C YTBEPXKOEHHbLIM rpadukom;

4) noceLleHne yCTaHOBOYHOM U 3aKNioYMTeNbHOM KOHdEepPEHLNI.
2. YpoBeHb  npodeccuoHanuama, OEMOHCTpupyembin  obyyawowmmcs —  NpakTUKaHTOM
(npodbeccrmoHanbHble kKa4ecTBa, 3HaHUSA, YMEHUS, HABbIKM):

1) CrnocobHOCTbL ocyLlecTBNATL NoAbop agekBaTHOroO Metoda A8 pelleHns NoCTaBIIeHHbIX
B X0[e NpaKkTuKK 3agay;

2) apeksaTHoe hopMynupoBaHue Lenu 1 3agad uccneaoBaHus;

3) yMeHue BblAensATb U popmMynmpoBaTh Lenu 1 3agadn npodeccnoHanbHon AeaTenbHOCTH
B VX B3aUMOCBA3W;

4) CNocobHOCTb MPOBOAUTL KAYECTBEHHbIW, KONMUYECTBEHHbIN W CTPYKTYPHbIA aHanu3

OMONOrMYECKN 3HAYUMbIX XMMWUYECKMX COeauHEeHWA B Ouonorumveckmx npobax € Mcnonb3oBaHWEM
COBPEMEHHbIX METOAOB (PU3MKO-XMMNYECKON 1N MONEKYNAPHON Guonorum;

5) NosIHOTa oxBaTa HeobXoaUMOKM NUTepaTypsbl;

6) CcnocobHOCTb paboTaTb C TEXHUYECKOW AOKYMEHTaUNEN.

Ans oueHuBaHWs pe3ynbTaToB OOYyYeHUs Ha 3ayeTe C OLEHKOW Wucrnonb3yeTcs 4-GannbHas
Lana: «OTIINYHO», «KXOPOLLOY», KyA0BMNETBOPUTENBHOY», KHEYLOBNETBOPUTENBHOY.
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