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NMPOrPAMMA MNMPAKTUKHU
B2.0.02(H) YyeGHas npakTuka (Hay4yHO-uUccnegoBaTeribckas paboTta

(nony4yeHue nepBUYHbLIX HaBbLIKOB Hay4YHO-UccnenoBaTesIbCKON paboThl))

1. Koa n HammeHoBaHue cneunanbHOCTH:
30.05.02 MegumuunHckasa buouamnka
2. Cneumnanusauyms:
3. KBanudumkauusa (cteneHb) BbINYCKHUKA: Bpay-6Modunamk
4. ®dopma ob6y4eHus: oyHas

5. Kacheppa, oTBevarLasn 3a peanmsauuio npakTuku: kadgeapa 6Mounsnkm n
BroTexHONOrMM Meaunko-6monormyeckoro pakynbTeTa

6. CoctaButenu nporpammbl: Kanaesa EneHa AHaTonbeBHa, K.6.H., A0L.

7. PexomeHaoBaHa: YyeHbiM CoBeTOM Meanko-buonorndeckoro gakynbteTta, npotokon Ne 4
ot 29.05.2023

8. YuebGHbIn roa: 2025/2026 CemecTp(bl): 6



9.Uenb npaktukm: Llenbio y4yebHOM NpakTUKM MO MONYYEHUO MNEPBUYHBLIX HaBbIKOB
Hay4YHO-MccneaoBaTenbCko paboTbl SBMASIETCS 3akpenneHue W yrnybneHve 3HaHWiA no
OCHOBHbIM €CTECTBEHHOHAYy4HbIM 0a30BbIM AMCLMNIMHAM NPOdEecCMoHanbHOM MNOATOTOBKM,
npuobpeTeHne MpakTUYEeCKUX HaBbIKOB W YMEHW camocTosiTenbHoW paboTbl  Ha
NOArOTOBUTENbHOM 3Tarne NpodeccroHarnbHOM AeATENbHOCTY.

3agaum npakTuku: 3agadamu y4ebHON NpakTUKM NO NOSTYYEHUIO NEPBUYHBIX HaBbIKOB
Hay4HO-uccnegoBaTenbCckon paboThbl ABNAOTCA:

- u3yyeHne TpeboBaHMM TeXHUKM 6e30MacHOCTU Mpu  OCYLLECTBMEHUU HayYHO-
nccregoBaTesibCckon AeATeNbHOCTH;

- M3yYeHMe OCHOB oOpraHusaumm W NNaHUPOBaAHUSA  Hay4HO-UCCneLoBaTeNbCKOM
AeATernbHoCTY;

- opmMnpoBaHne nepBUYHbIX HaBBLIKOB W yMeHun cbopa, obpaboTku, aHanmsa wu
cucTtemaTusaumm HayYHon MHopMauumn no Teme (3agaHuio);

- U3ydeHMe COBPEMEHHbIX (U3NKO-XMMNYECKUX METOL4OB aHanm3a UM MeTodoB
OMOMH(pOpMaTUYECKNX UCCredoBaHUN;

- OCBOEHMEe MeTOOOB KayeCTBEHHOIO0 M KOMMYECTBEHHOr0 aHanu3a MOJSIeKyrnsipHo-
KNEeTOYHbIX KOMMOHEHTOB OMOMNOrMYeckMx CUCTEM C  MUCMNOSIb30BaHNMEM  COBPEMEHHbIX
annapaTHO-NPOrpaMMHbIX KOMMNEKCOB 1 060pyaoBaHuS.

10. MecTo npakTtukm B cTpyktype OOIl: YuyebHas npakTnka no NonyyYyeHuo nepBuYHbIX
HaBbIKOB Hay4HO-UccregoBaTenbckon paboTbl OTHOCUTCA K obs3aTenbHOM 4Yactm 6noka
"MpakTnkn" degepanbHOro rocygapcTBeHHOro obpasoBaTenbHOro CcraHgapTa  BbICWIErO
obpasoBaHusa no cneumansHocTn 30.05.02 MeguumHckasa buodguamka.

3HaHNA, HaBbIKW W YMEHUS, MNOSIyYEHHbIE MpPU MNPOXOXOEHUN OAHHOW MPaKTUKMK,
HeobOxoaumMbl  obyvawouwemyca  Ons  OCYLWEeCTBEHUs  MeAUUMHCKOM U HayyHOo-
nccrnenoBaTenibCKON  OEeATeNbHOCTM UM CBA3aHbl C  TpygoBonm  (yHKkumen «llpoBeneHune
nccneagoBaHu B o6nactm meamumHbl 1 buonornmy.

YyebHas npakTuka Mno MOMYyYEHU MNEPBUYHbLIX HABLIKOB Hay4HO-MCCreaoBaTENbCKON
paboTbl OCHOBbLIBAETCS Ha 3HAHUSX, YMEHUSIX U HaBblkaX, CPOPMUPOBAHHBLIX MPU U3y4eHUU
aveumnnunH - «buonorua», «MexaHnka U anekTpuyecTBo», «HeopraHudeckas Xxumusy,
«Pusmyeckas Xumusa» 1 ABNAeTCS NpealecTBYyoWen AN OCBOEHUS AUCUMUNIIUH KITMHUYECKOro
npocouna v Ans Apyrmx BMOOB NpPakTuK: «[1pomn3BOLACTBEHHOM Hay4YHO-UCCNegoBaTenbCKon
paboTbl», «[MpeaauniioMHON NPaKTUKNY.

11. Bua npaktuku, cnocob n chopma ee nposeaeHus

Bup npakTuku: y4ebHas
Cnoco6 npoBeaeHNA NPaKTUKU: CTauMoHapHasa
Peanuayetcs yactuyHo B hopme npakTuyeckon nogrotosku (M1).

12. I'Inal-wlpyeMble pe3ynbTaTtbl o6yquM;| NPy NPOXOXXKAEHUN NMPaAKTUKHN (3|-|a|-|m|, YMeHUA,
HaBbIKVI), COOTHEeCEeHHbIe C MNTaHUupyeMbiMU pe3yribTaTaMn OCBOEHUA 06pasoBaTeanoﬁ
nporpamMmmbl (KOMneTeHLIMﬂMM) U UHOANKaToOpaMun NX OCTUXKEeHUA.

Koa HasBaHue Koa(bl) WuaukaTtop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMeTeHLMK
OlK- | CnocobeH OlK-1.2 | NcnonbayeT 3HaTb OCHOBHYIO Hay4HYI0 TEPMUHOMNOIMNIO U
1 ncnonb3oBaTtb U OCHOBHblE OCHOBbl METOZI0B MCCIIe40BaHWI, UCMOMb3yeMblX
NPUMEHSATb €CTeCTBEHHOHay4Hbl | Mpu peLleHn NpodeccnoHarnbHbIX 3agad
dyHAameHTanbHbI e MoHATUA N MeTodbl | YMeTb NPUMEHATb €CTeCTBEHHOHaYyYHble




€ N npuknagHble

nccrnegoBaHum npu

TePMUHbI n BbI6VIpaTb afjeKkBaTHble

MeANLUHCKME, peLueHun NocTaBMEHHbIM 3a4a4am MeTobl UCCreaoBaHus
€CTEeCTBEHHOHAYYH npodeccunoHanbHbiX | BriageTb npodeccnoHanbHbIM HayYHbIM SI3bIKOM
ble 3HaHnA Ons 3agad
NOCTaHOBKU U
peLleHns
CTaHOapPTHbIX U
WHHOBALMOHHbIX
3agad
npodeccnoHansHo
N 0esaTenbHOCTU
OrlK- | CnocobeH Ol1K-2.2 | MNMpoBoauT 3HaTb  OCHOBbI  METOOOB  MOAENUPOBaHUS
2 BbISIBMSATb U ovnomeaunUnNHCKne naTonorM4ecknx NpoLeccos in vivo u in vitro
oLeHnBaTb nccrneaoBaHus ¢ YmeTb CaMOCTOATENBHO MOoAenupoBaTb
MopdopyHKLUMOHA NCMNOnb30BaHMEM pasnu4yHble NaTosiorMyeckne npouecchl in vivo u
NbHblE, MeTOo40B in vitro
dusnonornyeckue MOLENMPOBaHNS BnageTb HaBblkaMu npoBeaeHus
COCTOSIHUS U NaToNOrM4YecKmx OromegnUUNHCKNX nccrnegoBaHumn c
naTtoniormyeckue NpOLIeCCOoB in Vivo 1 | MCMOSb30BaHMEM METOLOB MOLENMPOBAHUS
npoueccsl B in vitro.
opraHusme
YyenoBeka,
Mo4enMpoBaTb
naToniormyeckue
COCTOSIHUS in Vivo
W in vitro npu
npoBeaeHnn
OnomMegULIMHCKNX
nccnegoBaHum
OlK- | CnocobeH OllK-4.1 | OpraHusyet 3HaTb OCHOBHbIE NMpaBuna u atanbl NPOBeAeHUs
4 onpenensaTb npoeefeHue Hay4HbIX MCCNeaoBaHWIA, aHanm3a MnosTyYEHHbIX
cTpaTerno un Hay4HbIX pesynbTaTtoB
npobnemaTuky nccnenoBaHuin, YmeTb npodeccuoHansHo nrnaHupoBaTb
nccneaoBaHun, BKIo4as BbIOOp uccnegoBaHue, opmynvpoBaTh 3agayu, Lenu,
BblOMpaTb uenm un noabupatb MeToabl NccreaoBaHus
onTUMarnbHble hOpMynmMpoBKy BnageTb HaBblkaMW MPOBEOEHUS  HAY4HbIX
cnocobbl 1x 3apau, nccnegoBaHui, cnocobamu 0bpaboTkn
peLueHus, nnaHnpoBaHus, NOMYyYEeHHbIX OaHHbIX
npoBOAUTb noabop agekBaTHbIX
CUCTEMHbIA aHanu3 mMeTonoB, cbop,
ob6bekToB obpaboTky n aHanus
nccrnegoBaHus, OaHHbIX
oTBevaTb 3a
NpaBuUITbHOCTb U
060CHOBaHHOCTb
BbIBOOB,
BHeapeHne
Nony4YeHHbIX
pe3ynbTaToB B
npakTuyeckoe
34paBoOXpaHeHNe
MK-2 | CnocobeH MK-2.1 | BelinonHset 3HaTb Hay4yHble HapaboTkM U pyHAaMeHTanbHbIe
NpoBOAMUTL dyHOaMeHTanbHble | OCHOBbI B 00ractM COBGCTBEHHBLIX  Hay4YHbIX
Hay4Hble Hay4Hble ncecneaoBaHuin
nccrnenoBaHus B nccrneaoBaHus B YMeTb NpoBOAUTL (PyHOAMEHTaNbHbIE HayYHbIe
obnacTtu obnactv MeauMunHbl | UCCrefoBaHUst U aHanM3npoBaTb MOJTyYEHHbIE
MeANLVHBLI U n Guonorunn [JaHHble
ononoruu. Bnagetb MeTodamu dyHOaMeHTanbHbIX
mccnegoBaHun B obnactu  MeguuMHbl U
ovonorun
MK-2.2 | BbinonHsieT 3HaTb OCHOBHble MNpPoOGRemMbl  MPUKNagHOro

npuknagHbie n
NMONCKOBbIE HaYy4Hble

xapaktepa pa3paboTku B obnactu meauuuHbl 1
ovonorumn




ncenenoBaHnAa m YMeTb BbIABNATb U CTaBUTb I'IpOd)eCCVIOHaJ'IbeIe

pa3paboTku B 3aja4n NpUKITagHOro 1 MOMCKOBOrO Xapakrepa
obnactn megnunHbl | Bnagetb MeTogaMu npuknagHbiX UccrneaoBaHun
1 Gronoruu B obnactn MmeauunHbl 1 Guonoruu

13. O6bem NpakTUKM B 3a4eTHbIX eAMHMLAX / aK. yac. 3/ 108.
dopma NpomMeXXyTOUYHOM aTTecTauum sayvem

14. TpypoeMKocTb NO BuAam y4ebHown paboTbl

TpygoemkocTb
Bug yuebHon paboTbl Bcero No cemecTpam
6 cemecTp
y. y., B popme IMI1
Bcero 4acos 108 108 44
B TOM ymcne:
JleKkunoHHble 3aHATUA (KOHTakTHas paboTa) - -- -
lMpakTnyeckne 3aHATUSA (KOHTaKTHasA pabota) 48 48
CamocTtosiTensHas paborta 60 60 44
UToro: 108 108 44

15. CopepxaHue npaktuku (unu HAP)

n/n | Pasgenbl (aTanbl)

NPaKTVKNA Buabl y4ebHon paboThl

1. | MMoGzomosumesnbH | NHCTpyKTax Mo TexHnke 6e30nacHOCTy.

bil PaspaboTka nHamMBmnayanbHOro ninaHa cTygeHTa: cocTaBneHne nporpaMmMbl 1 niaHa
(Op2aHu3ayuUoHHbIl) | nccnegoBaHus; OPMYNUPOBKa Lenu 1 3agay Hay4yHoro UccrneaoBaHus;
onpegeneHne obbekTa (Matepuana) uccrnegoBaHus; Boloop metogos cbopa u
aHanmsa gaHHbIX UccriegoBaHums.

O3HakomIneHve ¢ Hay4yHOW NUTepaTypon No BelGpaHHON TEME Hay4yHOro
nccrnegoBaHus ¢ Lenbio 000CHOBaHWUS akTyanbHOCTU, HayYHOW U NPaKTUYeCKON
3Ha4YMMOCTM NpeacTosiLen paboTbl, METOANYECKOrO 1 MPaKTUYECKOro
WHCTPYMeHTapus nccrnegoBaHns.*

O3HakomIieHne ¢ OCHOBHbIM ¥ BCOMOraTenbHbIM 060pyaoBaHnemM 6ruodumanyeckom
nabopaTopuv 1 NpaBu1aMu ero aKcyaTaLum.

2. OcHosHoli MpoBeneHune Hay4HbIX nccrnegoBaHuin no paHee paspaboTaHHOMY
(akcnepumeHmarneH | UHAMBMAYaNbHOMY NnaHy obyyatoLlerocs.
bIU, noneeod,

uccrniedosamerbCKU
tdum.d.)

3. | 3akmoyumernbHbil | AHanNU3 MONy4YeHHOW MWHoOpMauum C NpUBIIEYEHUEM [AaHHbIX nuTepaTypbl*.
(UuHopMayUOHHO- Cratuctnyeckas o0OpaboTka 3KCMepMMEHTamnbHbIX AaHHbIX, COCTaBMEeHME WU
aHanumuyeckud) odopmMneHune ot4yeTa*. 3awmTa oTyeTa.

4. | lNpedcmaeneHue My6nuyHas 3awmTa oT4eTa Ha UTOFOBOM 3aHATUN B rpynne
omyemHol
OoKyMeHmauyuu

*Peanuayetcsa B popme [1I1

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

MPOXOXAEHUSA NPAKTUKKU (CrIUCOK iumepamypbl oghopmissemcsi 8 coomeememauu ¢ mpebosaHusimMu

FOCT u ucnonb3yemcsi obwas ckeo3Has Hymepayus 018 ecex sudo8 UCmMOYHUKO8)

a) OCHOBHas nuTepartypa:

Ne n/n McToYHMK

1 Buodmamka: yuebHuk onsa By3oB / nog pen. B.IM. ApTioxoBa. — M.: [lenoBasi kHura: AKageMn4eckun
npoekT, 2009. — 294 c.




ApTioxoB B.I". MonekynspHasi OMoguanka: MexaHn3mMbl NPOTEKAHMSA U PErYNSALNN BHYTPUKIETOYHbIX
npoueccos: y4ed. nocobue / B.I'. ApTioxos, O.B. bawapuHa. — BopoHex: N3pgaTenbcko-
nonurpadumyeckmin LeHTp BopoHEXCKOro rocyaapcTBeHHoro yumesepcuteta, 2012, — 220 c.

ApTioxoB B.I". CTpyKTypHO-pYHKLMOHANBbHOE COCTOAHME BOMEMOpPaH 1 MEXKINETOYHbIE
B3ammogencTaums: y4eb. nocobue / B.I'. ApTioxos, M.A. HakBacuHa. — BopoHex: N3gaTenbcko-
nonurpadguyeckmi LieHTp BopoHexckoro rocygapctseHHoro yHusepcuteta, 2008. — 156 c.

Pemunszos A.H. MeaunuuHckas n buonornyeckas usuka : y4eb. ansa sysos / A.H. Pemusos. —
MBOTAP-Megua, 2016. — 656 c. — OBC «KoHcynbTaHT cTyaeHTa» - URL:
http://www.studentlibrary.ru/book/ISBN9785970435779.html

MpakTukym no 6uocpumsmke / [B.I. ApTioxoB u ap.] ; BopoHex. roc. yH-T ; [nog obw. pea. B.T.
ApTtioxoBa] .— BopoHex : UsgaTensckui gom BI'Y, 2016 .— 313 c.

KanaeBa E.A. TeopeTuyeckne oCHOBbI U NpakTU4eCcKoe NPUMEHEHNE MaTEMaTUYECKON CTaTUCTUKN B
Buronorm4yeckmx nccriegoBaHusax n obpasoeanun : y4ebHuk / E.A. Kanaesa, B.I". ApTioxog, B.H.
KanaeB; BOpoHeEXCKMIA rocy4apCTBEHHbIN YHMBEPCUTET. - BopoHex : Nagatenbckuin gom BI'Y, 2016.
- 284 c.

0) gononHuTenbHasa nuTepartypa:

Ne n/n

McToYHMK

7

ApTioxoB B.I. OnTuyeckne metoabl aHanm3a MHTAKTHbIX U MOAUMUUMPOBAHHBLIX BMONOrMYecKmx
cuctem / B.I'. Aptioxos, O.B. lNyTtuHueBa. — BopoHex: N3a-Bo BopoHex. roc. yH-Ta, 1996. — 240 c.

ApTioxoB B.I. Bronornyeckne memOpaHbl: CTPYKTypHasi opraHmsaumsi, yHKunm, moandmkauus
PU3NKO-XMMUYECKMMU areHTamu: y4eb. nocobue / B.I'. ApTtioxoB, M.A. HakBacuHa. - BopoHex:
M3a-Bo BopoHex. roc. yH-Ta, 2000. — 296 c.

AptioxoB B.[. [emonpoTtenabl: 3aKOHOMEPHOCTU (DOTOXMMWYECKMX MPEBPALLEHUA B YCIOBUAX
pasnuMyHoro Munkpookpyxerus / B.I. ApTioxoB. — BopoHex: M3a-Bo BopoHex. roc. yH-Ta, 1995. —
280 c.

10

OnuromepHble 6enku: CTPYKTYPHO-DYHKUMOHAMbHbIE MOAMdUKaALUUW U pPOrb CyObeanHUYHbIX
koHTakToB / B.I'. ApTioxos [u gp.]. — BopoHex: MN3a-Bo BopoHex. roc. yH-Ta, 1997. — 264 c.

11

BawapuHa O.B. buodumauka : yueb.-metoa. nocobume ans ctygeHtos / O.B. bawapuHa, B.I'.
ApTioxoB. — Boponex : WML BI'Y, 2009. — 61 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m09-91.pdf>.

12

BawapuHa O. B. CnekTpanbHble 1 xpomatorpaduyeckme MetToasl aHanuaa 6uocuctem : yyeb.
MaTepuansl k 6onbwomy npaktukymy / O. B. BawapwuHa, B. I'. ApTtoxoB. - BopoHex : M3g-so BI'Y,
2006. - 65 c.

<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep06135.pdf

B) MH(POPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTernbHble pecypchbl (0puLmManbHbIe pecypebl MUHTEPHET):

Ne n/n NcToYHmMK

1 OBC 3nekTpoHHas 6bubnunoTteka TexHnyeckoro Bysa. — URL: http://www.studmedlib.ru

2 OBbC YHuBepcutetckas bubnmorteka onnarnH. — URL: http://biblioclub.ru

3 OneKTPOHHbIN KaTanor Hay4yHon 6ubnunotekn BopoHeXckoro rocygapCTBEHHOINo yHMBeEpcUTETa.
— www.lib.vsu.ru

4 3BC «M3paTtenbctBa «JlaHby. - URL_http://www.e.lanbook.com
TekcToBas 6asa AaHHbIX MEOUUUHCKMX 1 Bronornyecknx nybnmkauuim Ha aHrmMNCKOM SA3bIKe, Ha

5 OocHOBe pasgena «buotexHonorms» HauuoHanbHoW MeguumHckon 6ubnuotekm CLUA - URL

http://www.ncbi.nlm.nih.gov/pubmed

17. OO6pas3oBaTtenbHble TEXHONOruWU, MNpPUMEHsIeMbleé NPU NPOBEAEHUN TNPaAKTUKU W
MeToAuYecKMUe yKasaHusa OnA oby4vyarowmxcs No NpPoXoX4eHUIO NPaKTUKN

OueHka 3HaHWA, YMEHUI N HaBbIKOB, XapaKTepu3yrLLMX aTanbl POPMUPOBAHNSA KOMMNETEHLMI, NPU
NPOXOXAEHUN NPaKTUKA NPOBOANTCA B X04e MPOMEXYTOYHOW aTtTecTtauuun. NpomexyTodyHasa aTTectaums
npoBOANTCA B COOTBETCTBMM C [lonoxeHMeM O MNPOMEXYTOYHOM aTTecTaumm obydarowmxcs Mo
nporpaMmmam BbicLIero obpasoBaHus.

MpomexyToyHasa aTTecTaums no nNpakTuke BKNOYaeT NOAroTOBKY M 3aluTy oTyeTa.

OTyeT cogepxuT cnegyrowme coctaensaowme: obpaboTaHHbIN U CUCTEMATU3MPOBAHHBLIN MaTepuan
no TemaTuke MNPaKTUKW; SKCMEPUMEHTarNbHYK YacTb, BKMIOYAOLLYK OCHOBHblE MeToAbl MpoBedeHUst
NccneaoBaHUA U CTaTUCTMYECKOM 06paboTkM, oBCyXOeHWe MOoSyYeHHbIX Pe3yrnbTaToB; 3aKMyYeHue,
BbIBOAbl M CMUCOK NMTepaTypHbIX MCTOYHMKOB. OT4yeT obA3aTenbHO nognuchbiBaeTcs (3aBepsieTcs)
pykoBoguTenem npakTukn. PesynbTaTbl NPOXOXAEHUSA NPakTUKM AOKNagbiBaloTcs obyyawmmes B BUae


http://www.studentlibrary.ru/book/ISBN9785970435779.html
http://www.lib.vsu.ru/elib/texts/method/vsu/m09-91.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/sep06135.pdf
http://www.studmedlib.ru/
http://biblioclub.ru/
file:///C:/AppData/Local/Microsoft/Windows/INetCache/IE/Медицинская%20биофизика%2016062018/Распоследние%20варианты/РП%20Медбиофизика/Практики/www.lib.vsu.ru
file:///C:/AppData/Local/Microsoft/Windows/INetCache/IE/Медицинская%20биофизика%2016062018/Распоследние%20варианты/РП%20Медбиофизика/Практики/www.e.lanbook.com
http://www.ncbi.nlm.nih.gov/pubmed

YCTHOro cooOLleHnMs C OEMOHCTpauMen npes3eHTauunm Ha 3acefaHum kadedpbl (3akouUTENbHON

KOHgbepeHLMM).

Mo pesynbTatam Aoknaga ¢ y4eTOM XapakTepUCTUKU PYKOBOAMTENS U KayecTBa MpeacTaBreHHbIX
OTYETHbIX MaTepuanoB obyyalolleMycsi BbiCTaBNSETCS COOTBETCTBYOLLAS OLEHKA («3a4TeHO», «He
3a4yTeHo»). OueHka Mo MToram MpakTUKU BbICTABMSIETCS 00y4YaroLMMCS PyKOBOAMTENEM MPaKTUKU Ha
OCHOBaHWM oKMada U OTYeTHbIX MaTepuarnos, NpeacTaBneHHbIX 00yYatoLLMMCS.

Mpy oueHMBaHWM UCMONb3yeTCsl KAYeCTBEHHas LuKana oueHok. Kputepun oueHMBaHWS npuBeaeHbl

HUNXe.

18. MaTepnanbHO-TeXHUYECKOEe obecneyeHme NPaKTUKN:

HanmeHoBaHme cneuunanbHbIX NMOMELLEHUA U
NoMeLLEeHNI ANg CaMOCTOATENbHOM paboThl

OcHalLeHHOCTb cneuunarnbHbIX NoOMEeLLEeHUN 1
noMeLLeH1In AN CaMOCTOATENbHON paboThbl

YyebHas ayantopus ons npoBeaeHns 3aHATUN
CeMmnHapcKoro Tuna (nabopaTopHbIX 3aHATUN,
TEKYLLLEro KOHTPOIISA 1 NPOMEXYTOYHON aTTecTaumm)
r. BopoHex, nnowaab YHuBepcuteTtckas, 4. 1, nom.
I, YuebHbii kopnyc Ne1 ayg. 59.

Hoytbyk Asus X55A/X55A, NpoeKTop Sanyo,
cneumanusmpoBaHHas Mebenb, 3KkpaH Ans npoekTopa

YuebHasa ayautopus Ans npoBeAeHns 3aHATUN
ceMmnHapcKoro Tuna (nabopaTopHbIX 3aHATUN,
TEKYLLero KOHTPOMs 1 NPOMEXYTOYHOW aTTecTauun)
r. BopoHex, nnowaab YHuBepcuTteTckas, 4. 1, nom.
I, YuebHbin kopnyc Ne1 ayg. 61

CneunanuampoBaHHaa Mebenb, nabopaTopHasd nocyaa,
pH-meTp noptatueHbin HI83141, welikep-nHkybaTop Ans
nnaHweta Elmi SHAKER ST 3, mwukpockonsl Mwukmen,
CnektpodotomeTp 13-54-00 YO.

Y4yebHas ayamTopus AN npoBeaeHns 3aHaTun
ceMuHapckoro Tuna (nabopaTopHbIX 3aHATUN,
CaMOCTOSATENbHON paboTbl CTYAEHTOB, TEKYLLEro
KOHTPOMS 1 NPOMEXYTOYHOW aTTecTauun)

BopoHex, nnowaab YHuBepcuteTckas, g. 1, nom. |,
YyebHbin kopryc Ne1 aya. 67.

Komnbtotepbl Celeron, Pentium, npoektop Sanyo, akpaH
ONs NpoekTopa, cneuvannsmpoBaHHas mebenb

YyebHasi ayauTopus oNnsa npoBefeHns 3aHATUN
CeMMHapCKoro Tuna (nabopaTopHbIX 3aHATUI)

r. BopoHex, nnowaab YHuBepcuteTtckas, 4. 1, nom.
I, YyebHbinn kopnyc Ne1 aya. 68

CI'IeLI,VIaJ'II/I3Mp0BaHHaFI meberb, na60paTopHa;| nocyana,

ueHTpudyra MPW-340, ueHTpudpyra  Eppendorf,
B1MoXeMUNIOMUHOMETP BXI-07, onok OMTUKO-
MEXaHN4eCcKnin cnektpodoTomeTpa C®-2000,

cyxoBo3ayLwHbIn TepmoctaT TC-1/80 CIY (Poccus).

Y4yebHas ayamTopus AN npoBeAeHnNs 3aHAaTUi
CceMuHapcKoro Tuna (nabopaTopHbIX 3aHATMI)

r. BopoHex, nnowagp YHuBepcutetckas, 4. 1, nom.
I, YuebHbin kopnyc Ne1 ayg. 349

CneunanusmpoBaHHass Mebenb, Habop nabopaTtopHom
nocyabl W1 LWTATUBOB, BbITS>XHOW LIJKaCb, MUKPOCKOMMbI
brnomen-2

19. OueHo4Hble cpeacTBa AnA nposegeHusA Tekymeﬁ n npome)KyTquoﬁ aTTectTauumn

oby4aroLwmxcs No npakTmke

HanmeHoBaHue UHpukatop(bl)
,.';ﬁ, paspena ANCLMNNNHLI KO“I','I';?;)eH AOCTVKEHNS OuenouHble cpeacTsa
(mogyns) u KOMMeTeHUUun
. OllK-1.2
1 NodzomosumerbHbil OrnkK-1 OnK-4.1 CobecedosaHue
" | (opeaHu3ayuoHHbI) OnkK-4 ' Bonpocsi 1-23
Ocroetou CobecedosaHue
(3KcnepymeHmaanblu, OnK-2 OriK-2.2 Borpocs! 24-40
2. | nonesodu, nK-2 MK-2.1 i
uccrnedosamernbcKul u : MNnK-2.2 HEBHUK rpakmuku
m.o.) lMpakmuyeckue 3adaHus
SaknoyumenbsHbIl ONK-1 OrK-1.2
3. | (uHgbopmayuoHHO- onK-4 OriK-4.1 JHesHUK npakmuku
aHanumu4eckul)
lNpedcmasneHue OrK-1.2
4. | omyemHou OrnkK-1 Omuem no npakmuke
dokymeHmauyuu




HanmeHoBaHue Uupukatop(bl)
Ne | pasaena aucumnnmHbI K°":|';'I‘(e;§"" AOCTVKEHMS Ouenounkle cpencTsa
(mogyns) u KOMNeTeHuun

M POMEXYTOYHaaA aTtrectaund

Omuém o npakmuke, npes3eHmMayusi
opmMa KOHTpoOss — 3a4eT

20. TvnoBble OLEHOYHbIe cpeAcTBa M MeToAM4YecKMe MaTepuanbl, onpegensiolme
npoueaypbl OLLEHUBAHUA U KPUTEPUN UX OLleHUBaAHUS

20.1 TekywWwMin KOHTPOSb YCMEBaeMOCTH

MNepeyeHb BOonpocoB Ansi NOAroTOBKM K cobeceAoBaHUIO

1. O6wwue TpeboBaHus 6e3onacHoCcTU Npu pabote B Guodunanyeckon nabopatopum

2. Kakumu ctangapTamu, 3akoHamMu 1 JOKYMEHTaMu cnegyeT pyKOBOACTBOBATLCA A5
obecneyveHnsa 6esonacHoro Tpyaa npy nposeaeHun pabot B nabopatopum?

3. Yem pomxHbl 6bITb 060pyaoBaHbl Nabopatopun B oba3aTesisHoM nopsiake?

4. TpeboBaHus, npegbaBnseMble K cnevoaexaie

5. Knaccugukaunsa XMMMYeCcKnx peakTMBOB Ha rpynmnbl B 3aBUCMMOCTU OT CTEMEHU UX
OMNacHOCTMW.

6. OcobeHHOCTN npaBun paboTbl C peakTMBamMm U TpebOBaHUA K UX XPaHEHUIO B
3aBMCUMOCTU 3aBUCAT OT OTHECEHUS K TOW UM MHOW rpynne.

7. TpeboBaHusa K nocyae, coaepxallen peakTuBbl U TOTOBbIE peareHTbl.

8. [llpaBwuna HarpeBaHUs Xnaknx n TBepablx BewwecTs B Npobupkax un konbdax

9. TpeboBaHus, npegbaBnsemMble NpU aKkcnnyaTtaumm NnpubopoB 1 annapaTos

10. Kak npounsBoanTcs 403MPOBaHUE XUOKNX PeakTUBOB

11. OcobeHHoCTM paboThbl C €AKMMU BELLEeCTBAMM

12. Yro 3anpeluaeTcs BblMBaTb B PAKOBUHY?

13. TpeboBaHusa 6e30nacHOCTN B aBapUNHbLIX CUTyaLMaX

14. MwuHMMmanbHbIM Habop NEPBUYHBLIX CPEACTB NOXapOoTyLLeHns B nabopaTtopum

15. OcobeHHOCTM nUKBMOAUMKN 3aropaHus B noMeleHusx nabopaTtopun: 4Tto crnegyeT
racuTb TOSIbKO NECKOM, YTO MOXHO racutb BOOOW.

16. Kaknm obGpasom npovcxoauT aBaKyauusi COTPYOHUKOB NPU BO3HMKHOBEHUW MoXapa
N UHbIX Ype3BblYalHbIX CUTYaUnin, koraa TpebyeTca HemeaneHHO NOKNHYTb NoMeLeHne?

17. XapaKTepucTMka OCHOBHbIX NpubopoB W 000OpyaoOBaHMS, MWCMNOMb3YyEMbIX B
Bnodmanyeckon naboparopun.

18. Twunbl Becos. Npasuna paboTbl ¢ Becamu.

19. Twvnbl [O3MPYKOLWMX YCTPOWCTB: NWUMNETKM, aBTOMaTuMyeckune [03aTopbl U T.M.
Cnocobbl paboTbl C aBTOMaTUYECKUM A03aTOPOM.

20. UeHTpudyrun. NpaBuna akcnnyaTtaumu.

21. TepmocTtaTbl. Tunbl TEepMoOCTaTOB, 0O6NACTU NPUMEHEHUS N NpaBuna aKcnyaTauun.

22. OcHOBHble MeTOAbl PUBNKO-XMMUYECKMX UCCreaoBaHnn B Guonoruu.

23. CdpopmynupynTe OCHOBHblE 3aKOHbl OTPaXEHWs W NpPenomneHus cBeTa
BELLECTBOM.

24. HasoBuTe ycnosusi, Heobxoanmble s NOrnoLEeHNs cBeTa.

25. Kakme 3akoHbl W npaBuna nexar B OCHOBE (OOTOXMMMYECKOro OenCTBUSA
ONTUYECKOro N3rny4YyeHus Ha Gromonekynbl?

26. Yto Takoe onTudeckas MMOTHOCTb, CBETOMPOMyCKaHWe, CBETOMOrMoLweHme
pacTBopoB? B kakmx eguHuLax oHM namepstoTca? KakoBa CBSA3b MeXay 3TMMU BENMYMHaAMMK?

27. 3akoH byrepa-JlambepTa-bapa, ycnoBusi ero BbInOMHEHWS, NPUYMHBI OTKIOHEHNS OT
3aKoHa.

28. [dante onpepeneHuve crnektpa nornoweHns BellectBa. Kakumu napameTpamu OH
XapakrtepuayeTtca?



29. Kakyio uvHGpOpPMaUMlo MOXHO MOMAyYUTb NPU aHanu3e 3NEeKTPOHHbIX CNEKTPOB
NnornoweHnsa OUonorM4ecknx coeguHeHnn?

30. Xpomocopbl BUONOrMYECKNX MOMEKYTI.

31. CnekTpanbHble cBONCTBa Hambonee BaxHbIX BUOMONeKyn (aMUHOKUCIIOT, NPOCTbIX
N CNOXHbIX 6€enKkoB, HYKNEMHOBbLIX KUCMOT, NMNMAOB, Xxnopodwmnna). Kakumn nepexogamu
00ycnoBneHbl MakCMMyMbl CMEKTPOB MOrTOLEHNS yKa3aHHbIX BELWLECTB?

32. HasoBuTe cnekTpanbHble Npnbopsbl, ncnonb3dyemble ana pabotel B YO- 1 BUOAUMOM
obnacTsax cnekTpa.

33. OTanbl aHanmn3a gaHHbIX.

34. OcHoBHble TpeboBaHUSA K opMMpoBaHMIO BbIGOPKN.

35. OcCHOBHbIE XapaKkTePUCTUKN Bapbupyromnx o6bekToB. CpegHue BENUYMHLI.

36. [MapameTpbl  COBOKYMHOCTW, XapakTepuaylline BapbupOBaHWE  nNpuU3Haka.
Adncnepcus, ctaHgapTHOE OTKIOHEHME.

37. Kakue HOpMaTMBHbIE LOKYMEHTbI PErfIaMEHTUPYIOT COCTaBfEHNE OTYETA O HAY4YHO-
nccnegoBartenibCckon paboTe, oTyeTa No NpakTuke?

38. 4T0 npeacraenseT cobon gHEBHMK NpakTUKN? Kakosa Lenb ero BeaeHun?

39. KakoBbl Lenb 1 3agayn Bawero Hay4yHoro nccnegoBaHms?

40. Kakue anekTpoHHble 6a3bl Hay4YHOW MHopMaunn Bam n3secTtHbl?

Mpumepbl NnpakTU4YeCKUX 3agaHNM ANs CTYAEHTOB NO Y4eOHOW NpakTuke , HAy4YHO-
uccnepnoBaTesibCKon paboTe
MpakTuyeckoe 3agaHue No1
C wucnonb3oBaHMEM WHMOPMALMOHHBIX 3NEKTPOHHO-0Opa3oBaTenbHbIX PECYpPCOB
noaroToBUTb MUHU-NEKLMIO MO U3BpaHHOM TeMe UCCredoBaHUsA U NpoYnTaThb ee Konneram.

MpakTuyeckoe 3apgaHue No2
1. ViccnegoBaHune cnekTparbHbIX CBOMCTB HEKOTOPbIX OMOMOMEKyI.
2. OnpepeneHve  KOHUEHTpauuMuM  uccrnegyemoro  BeuwlecTBa B  pacTtBope
CNeKTPopOTOMETPMUYECKMM METOAOM.
3. OnpegeneHne yaensHoOro kKoadgduumeHTa nornoweH1s nccrnegyemoro BeLwecTsa.

LLla6noH oT4yeTa O BbINOSIHEHUW NPAKTUYEeCKOro 3agaHma Ne 2
OT4eT 0 BbINONHEHUN NpakTU4eckoro 3agaHusa Ne  <HaseaHue memb/>, BbINONHEHHON B
pamkax y4ebHOM NPaKTMKN NO NOSy4YEeHMIO NePBUYHBLIX NPOdECCUOHANbHbLIX YMEHU N HaBbIKOB
obyvarowmmesa 1 kypca <@.U1.0.>, cneumanbHocTb — 30.05.02 MeanuunHckas Gnoduanka
Llenb paboTtbi:
OdT1anbl paboTbl:
O6opynoBaHue n matepmanbi:
Xop paboTbl: (kpamkoe onucaHue xoda pabombi C ykazaHUEeM repeuYHbIX OaHHbIX,
pacyemHbix ¢bopMyrsi, pe3ynbmamog MNPOMEXYMOYHbIX U KOHEYHbIX pacyemos;
unrcmpamusHbili. Mamepuan (epaguku, ¢ghomoepachuu u np.), obobwarouwue
mabnuusi)
BbiBoAabI:
Kputepuun oueHku:
Kputepusimmn oueHMBaHMS BbINOSTHEHUS MPAKTUYECKOro 3aJaHus ABNATCS:
— MOArOTOBKa K 3aHATUIO (OhopmIieHne 3aHATUA B paboyen TeTpagm B COOTBETCTBUM C
METOANYECKMMM pEKOMEHOALMAMN);
— OTBETbI Ha YCTHbIE BOMPOCHI MO TEME 3aHATUA N coaepKaHnto nabopaTtopHon paboThi;
— aKTUBHOCTb M CaMOCTOSATENBHOCTb NPW BbINOSTHEHUN 3a4aHUN;
— oghopMrieHne pe3ynbTaToB B COOTBETCTBUN C METOANYECKMMN PEKOMEHAALNSAMN;
— YMeHVe aHanuampoBaTtb, 00CyXOaTb MOSyYeHHble pe3ynbTaTbl U CaMOCTOATENbHO
dhopmMynmnpoBaThb BbIBOAbI.



PaboTta cumtaetTca BbLINOMIHEHHOW W 3a4YTEHHOW, €CnuM CTyOeHT B KOHUE 3aHATUA
npeacTaBusl OTYET B COOTBETCTBMM C AAHHBIMU METOONYECKMMIN PEKOMEHAALMNSAMN.

3agaHua ansa d.')OpMVIpOBaHMFI ANarHoCTn4eCcKux p860T

TeCTOoBble 3aaHnA

1. K 6enkam nnasmbl OTHOCAT
1) KepaTUuHbI

2) anacTuH

3) rnoBynuHbl

4) ckneponpoTEUHbI

2. OcHOBHasi Macca aMVMHOKMCIOT opraHvMama

1) ncnonb3yeTcst ANS CUHTE3a HYKINEMHOBbIX KUCTOT
2) ucrnonb3yeTcs Ans cMHTesa 6enkos

3) noaBepraeTcs 4e3aMUHUPOBAHMIO

4) nogBepraeTcs nepeaMMHNPOBaHUIO

3. MNoBbIWEeHNEe CbLIBOPOTOYHOM aKTUBHOCTW OopraHocneunguyecknx epMeHToB Npu NaTtonormm
ABNSAETCA CreAcTBUEM

1) yBenu4eHus cuHTe3a 6enkos

2) NOBbILLEHUSA NPOHNLLAEMOCTU KNETOYHbIX MeMBpaH 1 paspyLUeHUs KNeToK

3) ycuneHus npoteonuaa

4) KNEeTOYHOro oTeka

2) CUTyauMOHHbIE 3aaHUs C Pa3BEPHYTbHIM OTBETOM CIOXHbIE:

Onuwunte NpMHUMN U anropuTMm onpeaeneHns obuero 6enka B CbIBOPOTKE KPOBU BUypeToBbIM
MeTOA0M (C MOMOLLLIO CTaHO4APTHOroO pacTeopa).

OTanoH oTeBeTa: B LWeno4vHoun cpeae 6enok obpasyet ¢ MoHaMuM Mean KOMMNIEKCHOe
coeanHeHve oMoneToBOro LBeTa, MHTEHCMBHOCTb OKPaCKM KOTOPOro NponopunoHansHa
KOHUeHTpauun 6ernka B npobe (CbIBOPOTKa KPOBU, Nriasma, crntoHa). Xog paboTsl. CmewaTs B
oaHon nNpobupke kanmbpartop (CTaH4apTHbIM pacTBop 6enka) u ctaHgapTHbIN OMypeToBbIN
pacTBop, a B ApYyrov — nNnasmy u cTaHaapTHbIN GuypeToBbI pacTtBop. [epemeluatsb,
BblaepXaTtb 15 MMH npu kKoOMHaTHOM Temnepatype (18- 25Co ). U3ameputb onTnyeckyto
NAoTHOCTb onbiTHOM (Eon) u ctaHgapTHoun (EcT) npo6 npoTne peareHTa. PacyerT:
KoHueHTpaumto 6enka (C) B npobe B r/n paccumtath no popmyne: C = (Eon/ EcT) x A, rae A —
KOHUEHTpauunsa benka B kannbpartope, r/n.

3) CMTYaLUMNOHHbIE C pa3BEPHYTLIM OTBETOM NPOCThLIE

pH o3Ha4aeT
OTanoH oTBeTa: CMMBOJ, ABNAOLUNNCS OTpULATENbHLIM AECATUYHLIM NOrapudMoM MOSISIPHOM
KOHLEHTpaunm NoOHOB BOOOPOA

4) 3apgaHus, TpedbyroLlero KOpoTKOro oTeeTa

Hanbonblasa yaenbHas akTUBHOCTb KpeaTUHKMHA3bl XxapakTepHa ans
3OTanoH oTBeTa: MbiLLL,



BuoreHHbIN aMuH, KOTopbI 06riagaeT NpPoTUBOANNEPrNYECKUM AENCTBUEM — 3TO
OTarnoH oTBeTa: rMcTaMunH

1) TecToBble 3a4aHus

1. YTO NnoHMmaeTcs B CTAaTUCTUKE NOA TEPMUHOM «Bapuaums nokasaTtens»?
a) U3AMEeHeHNe BENMYMHbI NokasaTtens;

6) U3MeHeHne Ha3BaHNsA NokasaTens;

B) M3MEHeHMe pasMepHOCTY NnokasaTens;

r) Bce OTBETbI BEPHbI.

2. TepMUH «KOpPPENSAUMS» B CTAaTUCTMKE MOHNMAIOT Kak:
a) CBA3b, 3aBUCMMOCTb;

0) oTHOLWEHNe, COOTHOLLEHHME;

B) OYHKLMNIO, YpaBHEHNE;

) OTKITIOHEHWNE, pacxoXaeHue.

3. AHanuTnyeckasi YyBCTBUTENbHOCTb METOAAa UCCreaoBaHNst — 3TO

a) cnocobHOCTb BbISIBMATL HAMMEHbLLEE pasnuyne Mexay ABYMS KOHLEHTpaumsmm
aHanM3npyeMoro KOMMOHEHTA;

6) AMana3oH KOHLEeHTpauui aHanm3mpyemoro BeLecTBa, B KOTOPOM N3MEPEHWS
BOCNPOV3BOAATCS;

B) Mepa BOCNPOM3BOAMMOCTU KOHKPETHOrO Habopa M3MEePEHUI C OQHUM U TEM Xe
aHanmanpyemMbim o6pa3sLom;

r) o4Ha U3 XxapaKkTepuCcTMK MeToAa, KoTopasi NokasblBaeT Kak COOTHOCATCS 3aTpaThbl YCUNnii
(Mnun pecypcoB) Ha NpoBedeHWe NCcCneaoBaHus U pesyrnbTaT (Unn CTeNeHb AOCTUXKEHUS Lienn).

4 MaccoBasi 4ons BelecTsa nokasbiBaeT

a) CKONbKO MOSIeN pacTBOPEHHOMO BELLECTBA COAEPXKUTCA B OAHOM NUTPEe pacTBopa;
0) CKOMNbKO 3KBMBANeHTOB BELLECTBA COAEPXKUTCA B OOHOM NUTpe pacTBopa;

B) CKONbKO rpamMMOB pacTBOPEHHOro BewecTBa cogepxutcs B 100 rpammax pacTteopa;
r) BCe OTBETbI BEPHbI.

5. CkopocTb ceguMeHTauumn cpepudecknx YacTul, 3aBucuT OT
a) LEHTPOBEXHOro YCKOPEHWS;

0) NNOTHOCTU U pagnyca YacTul;

B) BA3KOCTM Cpeabl CyCNneHANPOBaHUS;

r) BCe OTBETbI BEPHbI.

6. Ha yem ocHoBaHO pa3geneHne MakpoMOeKynn METOAOM refnb-punbTpaunn?

1) Ha pasgeneHuu no pasmepy

2) Ha pasgenenuu no 3apagy

3) Ha pasgeneHnn no cnocobHOCTH CBA3bIBATLCA C OnpeaeneHHbIMU (PYHKLMOHaNbHbIMM
rpynnamm

4) BCE OTBETbl BEPHbI

7. Kakum MeTooM yYE€HbIM MOXET OTAENUTb SApa KIEeTOK OT OCTanbHOro CoaepXXmMmMoro?
1) AndpdepeHumanbHOro LeHTpudyrmposaHms

2) CrNekTpoOTOMETPMPOBAHMS

3) pagunorpacun

4) BCEMU NepeYncrneHHbIMN meTogamu



8. SDS-anekTpogopes No3BONAET pasgenutb Monekynbl 6enka no

1) 3apsay

2) pasmepy

3) 3apsiay v pasmepy

4) NPOCTPaHCTBEHHOWN KOHUrypaumnm

3) cUTyaUnoHHbIE C pa3BEPHYTbIM OTBETOM NPOCTLIE

Onsa Busyanusaumm [OHK-cbparMeHTOB a Takke MX pasfefnieHns B 3aBUCUMMOCTU OT OJIHBI
nucrnonb3yeT renb-anekrpodopes. OAna onpegeneHna OnuvHbl nonyyeHHblx OHK dparmeHToB
ncnonb3ytoTca kommepydeckne pacteopbl AHK, koTopble cooepxat dpparmeHTol AHK Monekyn
CTpOro onpegeneHHblx AnvH. Takue pacTtBOpbl HasbiBaeTca «mMapkepamun anvH  OHK-
dparmenToB» («DNA ladder», «nuHenkay», «mapkepbl [OHK»). Ha wnnoctpaunn npuBeaeHa
doTorpacus rens, Ha KoTopbln 6bin HaHeceH mapkep [OHK (cnesa) n obpaseu [HK (cnpasa), u
pacwundposka anvH HK dparmeHTOB Mapkepa.

macca OparwesT
wre b4

40
40
40
40
40
80
40
a0

40

* Bruayanwiauws Map«epa
1 kD DNA Lacoer

Obpa3zey

HeobxoamMmo onpeaenvtb NPUMEPHYH ANMHY (KONMYECTBO M.H.) KaXaoro n3 Tpex parMeHToB
OHK.

1. ®parmeHT C a. 3000-4000 n.H.
2. OparmeHT B 6. 750-1000 n.H.
3. ®parmeHT A B. 1500-2000 n.H

OTanoH otBeTa: Cnegyet COOTHECTU AMNHbBI NONyYeHHbIX parmeHToB OHK 1 gnuHbl
dparmeHToB [JHK mapkepa. ®parmeHT A - 3000-4000 n.H.; ®parmeHT B - 1500-2000 n.H .;
®parmeHT C - 750-1000 n.H.

Ha yem ocHoBaH NpuHUMN MeToda ocaxaeHusi 6eNKoB CONSAMU TSXKENbIX METanNoB?

OT1anoH oTtBeTa: benku npu B3aMMogencTBnm ¢ CoONsiMn TsHKEnNbIX MeTannoB (CBUHUA, Meau,
cepebpa, pTyTM 1 ap.) agcopbupytoT ux, obpasys coneobpasHble N KOMMNIIEKCHbIE COeAMHEHUS,
pacTBopuMble B U30bITKe 3TUX conewn (3a ucknoyeHnem conen AgQNO3, HgCl2), Ho
HepacTBOpUMbIE B BOAE.

4) 3agaHus, TpebyroLlero KOpoTKOro oTeeTa

[aHHbIN MeToa OCHOBaH Ha rmMbpuansaunmn M3BeCTHOM No HykneoTuaHomMy coctasy OHK-npobbl
C y4aCTKOM TECTMPYEMOM XPOMOCOMbI 1 C NOCNeayLWNM BbiBIIEHMEM pe3yrnbTaTta
rmbpuansaumm no MeTke — riyopeCcLEHTHOMY CUrHany B OXXmgaeMom MecTte

OTanoH oteeTa: metoa FISH-aHanusa

[aHHbin meToa uccnepoBanHna pparmeHtToB HK o6ecneunBaeT pasgeneHme aTux
doparMeHTOB Npu UX pacnpeaeneHnn Ha NoBePXHOCTU NONnaKpunaMmgHoro rens



OTanoH oTBeTa: anekTpodgopes

AnekTpodpopes B arapo3HOM refne — CTaH4apTHbI MeTo, UCMorb3yeMbln AN pasaeneHus,
naeHTUdmKaumum n OYNUCTKN PparmMeHTos ...
OTanoH oTBeTa: HYKIenHoBbIX KUCnoT (gonyckaetcsa oteeT — AHK n PHK)

depmeHThbI, y3Hawwme onpeaenéHHbin yyactok JHK annHon ot YyeTbIpéx nap HyKNeoTuaoB U
pacLiennsaoLmne HYKNeoTUAHY0 Lenb BHYTPM y4acTka y3HaBaHUs UKW BHE ero Ha3blBakoTCs ...
OTanoH oTBeTa: peCcTpuKTasbl

TecTtbl

1. nga nccnepoBaHus hepMeHToB B Bruonormdecknx obpasuax Mcnonb3yeTcst MeTos;:
a) cnekTpodOTOMETPUYECKNIN METOS;

0) POTOINEKTPOKOSTIOPUMETPUYECKUIN METOS;

B) KOHAYKTOMETPUYECKUA METOA;

r) BCe nepeyvncrieHHble MeToabl.

2. benkoBble opakLnmM CbIBOPOTKN KPOBM U ApYrnx Buonormyecknx obpasuoB MOXHO pasgenuTb
BCEMM CrnegyowmMmm metogamu, Kpome:

a) BblCanMBaHus;

0) anekTpodopesa;

B) Xpomatorpacuu;

r) TUTpOBaHUSA

3. K oM3mKo-xuMmmnyecknm metogam aHanmnsa OTHOCUTCH:
a) cnekTpodoTOMETPUS;

0) HabntoaeHue;

B) CTaTUCTUYECKUIN aHanus;

r) MO4enNupoBaHue.

4. Ha ®3OKe onpegensioT:

a) OMTMYECKYH NIIOTHOCTb;

0) nokasaTenb NPEnOMIIEHNS;
B) pH pacTtBopa;

r) NOTHOCTb pacTBopa.

5. lenb-ounbTpauna nossonseT pasgenats 6enkv no

a) 3apsagy Monekynbl;

6) BennumHe n hopme MOMeKyn;

B) CNOCOBHOCTM MOSIEKYN CBA3bIBATLCA C NIUraHOoM;

r) HANMYKIO B MoreKkyne onpeaeneHHblX PYHKLMOHANbHbIX rpynmn.

6. OB6paTHasa TpaHCKpUNUMs — 3TO NpoLecc ...

a) obpasoBaHus ogHouenodevHon PHK Ha ocHoBaHun nHgopmauum B asyuenodevHon OHK;
6) cuHTe3a 6enka n3 amMHOKMUCIIOT Ha MaTpuue UHopmaunoHHon (MatpuyHon) PHK (MPHK,
MPHK);

B) o6pasoBaHus apyuenoyedHon HK Ha ocHoBaHMK nHdopmaumm B ogHouenoveyHon PHK
r) Nnpouecc cnrancmHra Bo BpeMs 3KCNpeccun reHa, KoTopbl No3BONAEeT OQHOMY reHy
KOOAMpPOBaTb HECKONbKO BENKOB.

2) CUTyauMOHHbIE 3a4aHuUs C Pa3BEPHYTbIM OTBETOM CMOXHbIE




Onuwnte 3Tanbl BbIOENEHUS WHTAKTHbIX MWTOXOHOPUM C MOMOLLLIO AnddepeHumnansHoOro
LUeHTpudyrmpoBaHma? Ykaxnte, kakne ycrnoBms npn 3Tom Heobxoanumo cobniogats.

OTanoH oTBeTa: Mpouenypa BblOENEHNA MWUTOXOHAPWUWA BKMNOYaeT 4eTblipe 3Tana: 1)
romMoreHmsauus; 2) otaeneHme MMToxXoHApuasrbHOW dpakumm MeTogoM AnddepeHumansHoro
LeHTpMdyrnpoBaHus; 3) o4MCTKa MNOSTyYEHHOW pakuum NyTeM MOBTOPHOrO MpoMbiBaHus; 4)
onpegeneHve YMCTOTbl M KavecTBa MNOSlydeHHOro npenapata. Bce onepauumn no BblgeneHuto
MUTOXOHAPWIA OOMKHbI MPOBOAUTLCA B CTPOrOo KOHTPONMPYyEeMbIX YCrOBUSX, NpyU TemnepaType
0-4°C. [Ona npedoTBpalleHUs MOBPEXOEeHUs MeMOpaH MWUTOXOHAPWUA U COo3daHus
N30TOHNYECKUX YCIOBUIA cpea romoreHnsaumm (BblgeneHust) AoSMKHa BKNoYaTb OCMOTUK (H-p,
caxapo3sy), CnocoBCTBYHOLNIA NyYLLEN COXPAaHHOCTM MUTOXOHOPUN.

3) cnTyaunoHHbIE C pa3BEPHYTbIM OTBETOM NPOCTbIE

1 MeTog monekynsipHon 6uonornn, No3BONAKLWNN 4OOUTLCA 3HAYNTESNBHOIO
yBENnMYeHUsa mMarblX KOHUeHTpauun onpeaenéHHbix parMeHToB HYKIeNHOBOM
kncnotbl (AHK) B Guonornyeckom matepumane (npobe) - ato

OTanoH oTBeTa: nofiMmMmepasHas uenHas peakuus (gonyckaetcsa oteset NLP)

4) 3apgaHug, TpedbyrLlero KOpoTKOro oTeeTa

"enb-xpomartorpadua (MonekynsapHo-cutToBas XpomaTtorpadusi) ocHoBaHa Ha
pasgeneHnmn BeLecTB B COOTBETCTBUN C UX ...
OTanoH otBeTa: Paamepamu (Mnv MOnNeKynsapHbIMM Maccamm).

3 OnekTtpocopes - I9TO [OBMXKEHME 3apsPKEHHbIX 4YacTul B 3nekTpuyeckoMm none. [Ons
MHOYUMPOBAHUSA [OBWKEHUS MOnekyn Heobxooumo criedytollee: 3nekTpudeckoe Mnorne;
3apshKeHHble YacTulbl; cpena, B KOTOPON MOXET MPOMCXOAUTb OABWXKEHMEe. TN TpWU dnemeHTa
KOHTPONMPYIOTCA credyrowuMmy napameTpamun: Bpemsi anektpodopesa; TemnepaTypa, npu
KOTOPOW NPOUCXOANT 3NEeKTPOOpES; HANPSXKEHNE W ......

OT1anoH oteeTa: pH cpenpbl

4 ®epmeHT, ncnonobayemolin B NLP HasbiBaeTcs ...
OT1anoH oteeTa: [1HK-nonumepasa (gonyckaetcsa otBeT Tag-nonumepasa)

5. MNMepexo AHK 13 aoByxHUTEBON POPMbI B OOHOHUTEBYIO NPU paspbiBe BOAOPOAHbLIX CBA3EN
MeXay KOMMNIIeMeHTapHbLIMW NapamMu OCHOBaHUW NPoTuBoNonoXxHblx uenen OHK noa
BO3EMNCTBMEM BbICOKMX TemMnepaTtyp — 310 ...

OTanoH oTBeTa: geHaTtypaums (gonyckaetcs otBeT AeHaTtypauusa [HK)

20.2 NMpomexyTo4yHana aTrectauus

I‘IpomemyTquaﬂ arrTecrtaumda no gucumnimHe ocyLecTBIiideTCcA C NOMOLLbIO CrieayrLnxX
OLEHOYHbIX CpeacTB. OTYET MO NnpakTuke

Kputepun oueHkn

OueHka "3auyTeHoO" BbICTaBNAETCHA, ecnn oby4atowminca ¢ NOMOLLbI0 MHOPMALMOHHbIX
3NEeKTPOHHO-06pa3oBaTenbHbIX PECYPCOB HalLen U npoaHanuanposarn He MeHee 5 UCTOYHMKOB
(Hay4Hble MOHOrpadumn, ctaTbM B HayudHbIX XypHanax, maTtepuanax KOHjepeHuun un T.4.),



COCTaBWUN CBA3HbIN, MOrMYECKM BbIBEPEHHbIN 0630p MpoaHanNM3MpoOBaHHbIX WCTOYHWUKOB,
0dopMUI CNNCOK NUTepaTypbl ¢ cobntogeHnem ocHoBHbIX TpebosaHun [OCT.

OueHka "He 3ayTeHO" BbICTaBnsieTcd, ecnu  obyyawwuMics C  MOMOLBIO
MH(OPMALMNOHHBIX 3MEKTPOHHO-O06pasoBaTeNbHbIX PECYpCOB Hawen W npoaHanuanposarn
MeHee 5 WCTOYHWMKOB (Hay4yHble MOHOrpaduu, CTaTbW B HayYHbIX XypHanax, maTepuanax
KOH(pepeHuMn n T.4.), HE CMOr COCTaBUTb CBSA3HbIA, JIOTMYECKN BbIBEPEHHLIM 0030p
npoaHanu3npoBaHHbIX UCTOYHUKOB, OOOPMUIT CMIMCOK nuUTepaTypbl C rpydbiMW HapyLleHUsSIMM
TpeboBaHun NOCT.

CopepxaHue (CTpyKTypa) oT4eTa

MMHOBPHAYKN POCCINU
®ENEPAIBHOE NOCYAAPCTBEHHOE BHO[PKETHOE OBPA3OBATEJIbHOE YYPEXXOEHUE

BbICLLEI O OBPA3OBAHMA
«BOPOHEXCKWN TOCYOAPCTBEHHbIN YHUBEPCUTET»
(Preoy BO «Bl'Y»)
OTYHET*
no ntoram yqeGHoﬁ NPaKTUKMN NO NOoNy4YeHU0 NepBUYHbIX I'IpO(beCCMOHa.I'IbeIX yMeHMI‘;I n
HaBbIKOB
CTyaeHTa Kypca, dakynbTeTa

( pamunus, umsi, OT4ECTBO)

B C no 20_r.
(mecTo (chakynbTeT, BY3) 1 Bpems npoxoxaeHust npakTukm)

OnucaHune TexHonorMn npoBeaeHust

OT4eT JOMMKeH coaepXaTb criedylolme cocTaBnaowme: Lenb, 3agayn NpakTuKM, MecTo U CPOKK
NpoBeAEeHNs, OCHOBHbIE 3Tanbl, 06paboTaHHbIN N CUCTEMATU3NPOBAHHBIA NUTEPATYPHbLIA MaTepuan no
TemMaTuKe MNPaKTUKK; IKCMEPUMMEHTasNbHY0 4YacTb: OCHOBHblE METOAMKMA MPOBEAEHUS WUCCNenOoBaHUS,
ctatuctudeckon o06paboTkn, MonyyYeHHble pes3ynbTaTbl W 3aKMYEHWE, CMNUCOK NUTepaTypHbIX
WUCTOYHUKOB.

OtyeT o0bBsa3aTenbHO nNoAnucbiBaeTcs pykoBoauTenemM. PesynbTaTbl NPOXOXOEHUS NPaKTUKK
AOKNaablBalTCA CTYAEHTOM B BMAe YCTHOro cooblleHuss ¢ geMoHcTpauuwen npeseHtaumu. [lo
pesynbTaTaM [oknaga, ¢ y4eTOM OTBETOB Ha BOMPOCHI CTYAEHTY BbICTABNAETCA COOTBETCTBYHOLLAS
oLeHKa.



TPGSOBaHMﬂ K BbIMOJIHEHUIO 3a4aHUN, WKanbl U Kputepun oueHnBaHnA

OueHka "3a4yteHo" BbiCTaBnsAeTcA obyuvatoLiemycs, ecnm OH BbINOMHUN
3annaHnMpoBaHHbIA B paMKax 3adaHus Ha MpakTuky obbem paboTbl No m3bpaHHOW Teme
uccnegoBaHud, nNpeactaBuinl B NeYyaTHOM M 3NIEKTPOHHOM  BapuaHTax — MOJSIHOCTbIO
0POPMIIEHHbINA OTYET NO NpPaKTUKe.

OueHka "He 3a4yTeHO" BbICTaBnsieTCA OOy4aloLeMyCs,, €CnM OH He BbINOSHUA
3annaHnMpoBaHHbIA B paMKax 3adaHWs Ha MpakTuky obbem paboTbl nNo m3bpaHHoOW Teme
nccnegoBaHnsd, He NpeacTaBuil OTYET NO NPaKTUKe



