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NMPOrPAMMA NMPAKTUKH
62.0.02(H) YuebHas npakTuka (Hay4yHo-uccrneaoBaTesibckas pabora

(mony4eHne nepBUYHbIX HAaBbIKOB Hay4HO-UCCIleAOBaTeNbCKOW paboThbl))

1. Koag n HammeHoBaHue cneunanbLHOCTU:

30.05.02 MegumuunHckasa buouamnka
2. Cneuunanusaums:
3. KBanudcmkaumsa (cteneHb) BbINyCKHUKA: Bpay-6Modunamnk

4. dopma obyyeHUs: oyHas

5. Kachegpa, oTBevaroLlas 3a peanusauuio npakTukn: kadegpa 6Momnsnkm n
buoTexHonormm meanko-ornonormyeckoro oakynsteTa

6. CoctaButenu nporpammbl: Kanaesa EgeHa AHaTonbeBHa, K.6.H., gou,.

7. PekomeHgoBaHa: Y4yeHbiM CoBeTOM Meanko-bmnonormyeckoro gakynosteTta, npotokon Ne 5
oT 27.05.2024

8. Yue6HbIn roa: 2026/2027 CemecTp(bl): 6



9.Uenb npaktuku: Llenbto yd4ebHOM NpakTUKM MO MOMYyYEHUIO NEPBUYHbIX HaBbIKOB
Hay4YHoO-MccnegoBaTenbCkon paboTbl SBMASIETCS 3aKpenneHue W yrnybneHve 3HaHWiA no
OCHOBHbIM €CTECTBEHHOHaYy4YHbIM 6a30BbiM AMCUMNIIMHAM NPOdECCUOHANIbHON MOArOTOBKY,
npuobpeTeHne MpakTUYEeCKUX HaBbIKOB W YMEHWA caMocTosiTenbHoW  paboTbl  Ha
NMOAroTOBUTENbHOM 3Tane npodeccnoHanbHON AesaTenbHOCTH.

3agaum npakTuky: 3agadamu y4ebHOW NPaKTUKM NO NOSTYYEHUIO NEPBUYHLIX HAaBbIKOB
Hay4HO-MccnegoBaTenbCckom paboThbl ABNAOTCA:

- u3yvyeHnme TpeboBaHMM TexHUKM 6e30MacHOCTM MpU  OCYLLECTBMEHUU Hay4HO-
nccrnegoBaTenibCckon AeATeNbHOCTH;

- M3yYeHMe OCHOB OpraHusaumm W nNNaHUPOBaHUS Hay4YHO-UCCriefoBaTesbCKON
AeATeribHOCTY;

- opmMnpoBaHne nepBUYHbIX HaBLIKOB W yMeHun cbopa, obpaboTku, aHanmnsa wu
cucTtemaTusaumm HaydHon MHopMauumn no Teme (3agaHuio);

- U3y4YeHWe COBPEMEHHbIX (U3NKO-XMMUYECKUX METOL4OB aHanm3a UM MeTodoB
OMOMHpOpMaTMYECKNX UCCed0BaHNN;

- OCBOEHME MeTOOOB KayeCTBEHHOIO0 M KOMMYECTBEHHOro aHanu3a MOJSeKkynsipHo-
KNEeTOYHbIX KOMMOHEHTOB OMOMOrMYeckux CUCTEM C  UCMNONb30BaHNEM  COBPEMEHHbIX
annapaTHO-NPOrpaMMHbIX KOMMIIEKCOB 1 060pya0BaHUS.

10. MecTto npaktukm B cTpyktype OOIl: YyebHasa npakTnka no nonyyvyeHuo nepBuUYHbIX
HaBbIKOB Hay4HO-UCCregoBaTenbckon paboTbl OTHOCUTCA K obs3aTenbHOM 4Yactn 6noka
"MpakTnkn" degepanbHOro rocygapcTBeHHOro obpasoBaTenbHOro CcraHgapTa  BbICLUErO
obpasoBaHua no cneumansHocTn 30.05.02 MegumumnHckasa bruoguamka.

3HaHNA, HaBblKM W YMEHUA, TMOSyYEHHbIE MPU MPOXOXAEHUN OAHHOW MPAKTUKMK,
HeobOxogumbl  obyvawuwemyca  Ons OCYWeCTBAeHUs  MeAMLUHCKOM n Hay4HoO-
nccrnenoBaTeribCKON  OEeATeNbHOCTM M CBA3aHbl € TpygoBon  (yHKkumen «llpoBeneHune
nccnegoBaHu B obnactm meamumHbl 1 6uonornmy».

YyebHas npakTuka Mo MOMNyYEeHUK MNEPBUYHBLIX HABbLIKOB Hay4YHO-MCCrenoBaTeNbCKON
paboTbl OCHOBbLIBAETCS Ha 3HAHUSX, YMEHUSIX U HaBblkaX, CPOPMUPOBAHHBLIX MPU U3y4eHUU
aveumnnuH - «buonorua», «MexaHnka U anekTpuyecTBo», «HeopraHudeckas Xxumusy,
«Pusmyeckas xumusi» n ABNSETCS NpeaLwecTByoWen AN 0CBOEHUS UCUUNIINH KIMMHUYECKOTO
npocouna v ans gpyrmx BMOOB MpakTuK: «[1pomn3BOACTBEHHOM Hay4HO-UCCIeaoBaTenbCKon
paboTbly», «[MpeaannioMHON NPaKTUKN .

11. Bua npaktuku, cnocob n chopma ee nposeaeHus

Bua npaktuku: yyebHas
Cnoco6 npoBeaeHUs NPaKTUKU: CTauMoHapHasa
Peanuayetcs yactuyHo B hopme npaktuyeckon nogrotosku (M1).

12. I'Inal-wlpyeMble pe3ynbTaThbl OﬁyquMﬂ npn NPoxXoxaeHun nNpakTnuku (3|-|a|-|m|, YMEeHUA,
HaBbIKVI), COOTHEeCEeHHbIe C niaHupyemMmbiMM pe3yrnbTaTaMn OCBOEHUA 06pasoBaTeanoﬁ
nporpamMmmbl (KOMﬂeTeHLI,VISIMM) n MHAUKaTopamMum UX 4OCTUXEHUA .

Kog HassaHue Koa(bl) NugukaTop(bl) lMnaHnpyemble pesynbTatbl 00y4eHns
KOMMNeTeHL MK
OlK- | CnocobeH OlK-1.2 | Ncnonb3ayeT 3HaTb OCHOBHYHO Hay4yHyl0 TEPMMHOMOMNIO U
1 ncnonb3oBaTthb U OCHOBHbIE OCHOBbI METOOB MUCCNEAO0BaHWI, UCMOMNb3YEeMbIX
NPUMEHSITb €CTECTBEHHOHay4Hbl | Npu peLlieHn NpodeccMoHanbHbIX 3agay
dyHOamMeHTanbHbI € NoHATUA 1 MeToabl | YMeTb NPUMEHSATb €CTeCTBEHHOHaYYHble




€ N NpuKknagHblie

nccnepoBaHun npu

TEPMUHbI n Bbl6|/|paTb ajeKkBaTHble

MeM LMHCKME, peLueHun nocTaBfeHHbIM 3a4avaM MeTodbl MCCnefoBaHus
€CTEeCTBEHHOHay4H npodeccuoHanbHbIX | Bnagets npodeccnoHanbHbIM HayYHbIM A3bIKOM
ble 3HaHuA ans 3agay
MOCTaHOBKM U
peLleHns
CTaHOApPTHbIX 1
WHHOBALMOHHbIX
3agay
npodgeccnoHansHo
N [eaTensHoCTH

Or1K- | CnocobeH OrlK-2.2 | MNMpoBogut 3HaTb  OCHOBbI METOOOB  MOAENUPOBaHUSA

2 BbISIBMATb U brvomeanunHCkme naTonorMyecknx NpoLeccos in vivo u in vitro
oueHvBaTb nccrnenoBaHus ¢ YmeTb CaMOCTOATENbHO MoOennpoBatb
MopdodyHKUMOHa NCMNONb30BaHNEM pasnuyHble NaTonorMyeckme Npouecchl in vivo u
NbHblE, MeToa0B in vitro
dmsmonormyeckme MoOenupoBaHus Bnagetb HaBbIKaMK npoBeeHus
COCTOSHMS U NaTosIormyecKmx BuomeanLMHCKNX nccrnegoBaHum c
naTtonornyeckme npoLeccoB in vivo u | Ucnonb3oBaHMeEM METOAOB MOAENNPOBAHMS
npoueccol B in vitro.
opraHmame
YyernoBeka,

MoaennpoBaTb
natonorvyeckne
COCTOSAHMS in Vivo
nin vitro npu
npoBeAeHUn
BromeanNLMHCKNX
ncecrnegoBaHumn

Or1K- | CnocobeH OlK-4.1 | OpraHusyeTt 3HaTb OCHOBHblE MpaBuria 1 3Tanbl NPoBeaeHUS

4 onpegensaTb npoBeaeHne Hay4HbIX MCCreAoBaHWI, aHanm3a MoJTyYeHHbIX
cTpaTteruio u Hay4HbIX pe3ynbTaTtoB
npobnemaTuky nccrnegoBaHni, YmeTb npodeccrmoHanbHO nnaHuposaTb
nccrnegoBaHni, BKItoYas BbIGop uccnegoBaHue, opmynupoBaTb 3agayuu, Lenu,
BblIOUpaThb uenu u nogbupaTtb MeTOAbI CCneaoBaHns
onTUmarnbHble hOpMYMPOBKY Bnagetb HaBblkaMWM  MpPOBEAEHUS  HAYYHbIX
cnocobbl nx 3agav, nccnegoBaHum, cnocobamu 06paboTkn
peLueHus, nnaHMpoBaHus, MOMYyYeHHbIX AaHHbIX
NpoBOANTb nogbop agekBaTHbIX
CVCTEMHbIN aHanm3 mMeToaoB, coop,
06BbekToB 06paboTKy n aHanus
nccrnegoBaHus, OaHHbIX
oTBevYaTb 3a
NpaBWUbHOCTb U
0BOCHOBaHHOCTb
BbIBOJOB,

BHeOpeHue
Nony4YeHHbIX
pes3ynbTaToB B
npakTuyeckoe
3[4paBOOXpaHeHne

MK-2 | CnocobeH MK-2.1 | BelinonHset 3HaTb Hay4yHble HapaboTkM U pyHAaMeHTarnbHble
NpoBOAUTb dyHOaMeHTanbHble | OCHOBbI B 006nacT COBOCTBEHHbLIX Hay4HbIX
Hay4Hble Hay4Hble nccnegoBaHun
nccrnenoBaHust B nccrnegoBaHust B YMeTb nNpoBoauTb PyHOAAMEHTasbHbIE Hay4YHble
obnactu obnacTn MeavumMHbl | UCCrefoBaHUS M aHanvM3upoBaTb MOSyYeHHble
MeauUMHbI U n 6uonorunm AaHHble
ovonoruun. Bnagetb MeTogamum dyHOaMeHTanbHbIX

nccnegoBaHun B obnactv  MeguuuHbl U
Guonorum
MK-2.2 | BeinonHseT 3HaTb OCHOBHble MpoGnembl  MPUKIAAHOIo

npuknagHbie n
NONCKOBbI€ Hay4HblIe

xXapaktepa pas3paboTku B obnactu mMeauuuHbl U
ouonoruun




YMeTb BbIABMNATb U CTaBUTb NpodeccrnoHarnbHble
3agaym NpUKNagHoro U NOMCKOBOIo Xapakrepa
BrnageTtb meTogamu npuknagHbix UccrnegoBaHum
B obnactn MmeguumnHbl 1 buonoruun

nccrnenoBaHus 1
pa3paboTku B
obnacTtu meanumHbI
n Gruonornn

13. O6bem NpakTUKK B 3a4eTHbIX eaMHMLax / ak. yac. 3/ 108.
Pdopma NPOMeXyTOUYHON aTTecTaumm 3avem

14. TpyaoeMKoCcTb No BuAam y4ebHou paboThbl

TpyooemMKocTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
6 cemecTp
Y. 9., B hopme IMI1
Bcero yacos 108 108 44
B TOM YuUCne:
J1eKUMOHHbIE 3aHATUS (KOHTaKTHasi paboTta) - -- -
MpakTuyeckme 3aHATUA (KOHTakTHasa pabora) 48 48
CamocTtosaTensHas pabota 60 60 44
UToro: 108 108 44

15. CopepxxaHue npaktuku (unu HAP)

n/n Paspenbl (aTanbl .
A ( ) Buabl y4ebHon paboThl
NPaKTUKN
1. lNodzomosumeribH MHCTpyKTax No TexHUKe 6e3onacHoOCTH.

bl
(op2aHuU3ayUOHHbIU)

Pa3paboTka nHaMBmnayanbHOro NnaHa CTyaeHTa: cocTaBneHne NporpaMMbl U nNiaHa
nuccnegoBaHns; opMynMpoBKa Lienu 1 3agay Hay4yHoro uccrefoBaHus;
onpefeneHve obbekTa (MaTepuana) uccrnenosaHus; Belbop metogos cbopa u
aHanusa gaHHbIX uccrefoBaHus.

O3HakomneHve c Hay4yHOW NUTepaTypon No BblIGpaHHOW TEME Hay4YHOro
nuccnegoBaHus ¢ Lenbio 060CHOBaHNUS akTyanbHOCTW, Hay4YHOW M NPaKTUYeCKON
3HaYMMOCTM nNpeacTosLen paboTbl, METOANYECKOTO U NPaKTUYECKOro
WHCTPYMeHTapus nccriegoBaHns.*

O3HakomneHne ¢ OCHOBHbIM 1 BCrioMoraTernbHbiM 060pyaoBaHnem bruodusnydeckom
nabopartopun 1 Npasunamm ero KcnnyaTaluuu.

2. | OcHosHoli lMpoBegeHue Hay4HbIX uccrnegoBaHuni no paHee pa3paboTaHHOMY
(a3kcnepumeHmarnbH | UHAMBUAYanbHOMY MnaHy oby4atoLlerocs.
bill, rosiesod,
uccredosameribCKu
dum.d.)

3. | BaknwyumernbHbil | AHanNU3 MONy4YeHHOW WHoOpMauun C NPUBMEYEHNEM [aHHbIX NMTepaTypbl*.
(UHbopmMayUOHHO- Cratuctnyeckass obOpaboTka aSKCnepMMeHTanbHbIX [aHHbIX, COCTaBIfiEHWE WU
aHanumuyeckud) odopmneHne otyeTa*. 3awmTa oTyeTa.

4. | lpedcmasneHue My6nuyHas 3awmuta oT4yeTa HAa UTOrOBOM 3aHATUM B rpynne
omyemHou
OoKymeHmauyuu

*Peanuayetca B popme [1I1

16. MNepe4vyeHb y4yebHOM nuTepaTypbl, pecypcoB ceTu «UHTepHeT», HeoGXxoauMbIX Ans
MPOXOXAEeHUA NPaKTUKKU (CriucoK numepamypbl 0ghopMiissemcss 8 coomeemcemauu ¢ mpebosaHusmu
IOCT u ucrnionib3yemcs obwasi ckeo3Hasi Hymepauyus 0151 6cex aud08 UCMOYHUKO8)

a) OCHOBHag nuTepaTtypa:

Ne n/n

1

McToYHMK
Buodgusmka: yuebHuk onsa By3oB / nog pen. B.I. ApTioxoBa. — M.: [lenoBas kHura: AkageMu4eckuii
npoekt, 2009. — 294 c.




ApTtioxoB B.I[". MonekynsapHas buodusnka: MexaHn3Mbl NPOTEKAHMSA U PerynsaLum BHYTPUKNETOUHbIX
npoueccos: y4eb. nocobue / B.I'. ApTioxos, O.B. bawapuHa. — BopoHex: N3paTenbcko-
nonurpadumyeckmin LeHTp BopoHEXCKOro rocyaapcTtBeHHoro yumsepcuteta, 2012, — 220 c.

ApTioxoB B.I". CTpyKTypHO-pYHKLMOHANbHOE COCTOAHME BOMEMOpPaH N MEXKIETOYHbIE
B3ammogencTeus: yueb. nocobue / B.I'. ApTioxoe, M.A. HakBacuHa. — BopoHex: N3gaTenbcko-
nonurpadguyecknin LeHTp BopoHeXcKkoro rocygapctBeHHoro yHmsepcuteta, 2008. — 156 c.

Pemusoe A.H. MeguuuHckas n 6uonormnyeckas dusuka : yuyeb. gns sysos / A.H. Pemusos. —
FNOOTAP-Meguna, 2016. — 656 c. — ABC «KoHcynbTaHT cTygeHTa» - URL:
http://www.studentlibrary.ru/book/ISBN9785970435779.html

MpakTukym no 6nocmsmke / [B.I'. ApTioxoB n gp.] ; BopoHex. roc. yH-T ; [nog obw. pea. B.T.
ApTtioxoBa] .— BopoHex : UsgaTtenscku gom BI'Y, 2016 .— 313 c.

KanaeBa E.A. TeopeTuyeckne oCHOBbI U NpakTU4eCcKoe NpUMEHEHNE MaTEMaTUYECKON CTaTUCTUKN B
Buonornyeckmx ncecriegoBaHnax n obpasosaHun : yuebHuk / E.A. Kanaesa, B.I". ApTioxos, B.H.
Kanae; BopoHexckuin rocyaapCTBEHHbIV YHUBEpCUTET. - BopoHex : NsgaTtensckuin gom BIY, 2016.
- 284 c.

6) gononHUTENbHas NuTepartypa:

Ne n/n

MNcToYHMK

7

ApTioxoB B.I. OnTuyeckne metoabl aHanm3a MHTAKTHbIX U MOANMUUMPOBAHHLIX BMONOrMyeckmx
cuctem / B.I'. ApTtioxos, O.B. MNyTtuHuesa. — BopoHex: M3g-8o BopoHex. roc. yH-1a, 1996. — 240 c.

ApTioxoB B.I'. Buonornyeckme membpaHbl: CTPYKTYpHas opraHu3aums, yHKumm, mogudumkaums
PU3NKO-XMMMYECKMMU areHTaMu: y4eb. nocobue / B.I. ApTioxoB, M.A. HakBacuHa. - BopoHex:
M3a-8o BopoHex. roc. yH-Ta, 2000. — 296 c.

ApTioxoB B.I'. emonpoTtengbl: 3aKOHOMEPHOCTM (POTOXMMUYECKUX MPEBPALLEHNA B YCMOBUSIX
pasnu4Horo Mukpookpyxenus / B.I". ApTioxoB. — BopoHex: MN3a-Bo BopoHex. roc. yH-Ta, 1995. —
280 c.

10

OnuromepHble Oenku: CTPYKTYPHO-DYHKLMOHAmNbHbIE MoauduvKauum U pornb CyObeanHUYHbIX
koHTakToB / B.I. ApTtoxoB [u ap.]. — BopoHex: M13a-Bo BopoHex. roc. yH-Ta, 1997. — 264 c.

11

BawapuHa O.B. buodumsuka : yued.-metoa. nocobume ans ctygeHtos / O.B. bawapuHa, B.T'.
ApTioxoB. — BopoHex : UIMLU BI'Y, 2009. — 61 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m09-91.pdf>.

12

BawapuHa O. B. CnekTpanbHble 1 xpomaTtorpaduyeckue metoasl aHanusa buocuctem : yyeb.
mMaTepuansl k 6onbwomy npaktukymy / O. B. bawapwuHa, B. I'. ApTioxos. - BopoHex : 3g-so BI'Y,
2006. - 65 c.

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

B) MH(POPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTeNbHbIE pecypchl (0hrLmManbHble Pecypebl UHTEPHET):

Ne n/n NcToYHmMK

1 OBC OnekTpoHHas 6ubnmnoteka TexHnyeckoro Bysa. — URL: http://www.studmedlib.ru

2 OBC YHuBepcuteTckas 6ubnuoteka oHnanH. — URL: http://biblioclub.ru

3 OneKTpOHHbIN KaTanor HayuyHon 6nbnunotekn BOpOHEXCKOro rocyaapCTBEHHOINO YHUBEPCUTETA.
—www.lib.vsu.ru

4 OBbC «M3patenbctBa «JlaHby». - URL http://www.e.lanbook.com
TekcToBas 6a3a AaHHbIX MEOULMHCKUX Y BUONOrMyeckux nyonmkaumm Ha aHrMNCKOM si3bIKe, Ha

5 OCHOBe pasgena «buotexHonorms» HauuoHanbHoOW MeguumHckon oubnuotekm CLUA - URL

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

17. OOGpasoBaTesfibHble TEXHONOrnMu, MNpPUMEeHsieMble MpPU NpPoBeAeHUU MNPaKTUKU U
MeToAMYecKMe yKasaHus Ansi ooy4arowmxcsl No NPOXoXAeHUIO NMPaKTUKK

OueHka 3HaHWA, YMEHUI 1 HaBbIKOB, XapakTepuayoLwmux aTanbl GOpMMPOBaHMSA KOMMNETEHLMI, MPU
NPOXOXAEHUM NPaKTUKM NMPOBOAUTCH B XO4Ee NPOMEXYTOYHOM aTtTectauuun. NpomexyTodyHaa atrectauuns
NPOBOAMTCA B COOTBETCTBUM C [lonoxeHnem O MNPOMEXYTOYHOM artTecTaumm obyvarowmxca no
nporpaMmmam BbiCLLEr0o 06pas3oBaHuUS.

[MpomMexyToyHas aTTecTaumst No NpakTUKe BKMOYaeT NOArOTOBKY M 3alLMTy OT4eTa.

OT4eT cogepxuT criegyrolime coctasnsowmne: obpaboTaHHbIN U CUCTEMATU3NPOBAHHbLIM MaTepuan
Nno TemaTtuKe MPaKTUKK; SKCMEPUMEHTArNbHYI YacTb, BKIIOYAKOLLYI0 OCHOBHble METOAbl MPOBEeAEeHUst
nccnegoBaHnss U ctatucTuyeckon obpaboTku, obcyxaeHue MOoryyYeHHbIX pPe3ynbTaToB; 3akiioyveHue,
BbIBOAbl M CMUCOK NUTepaTypHblX UCTOYHMKOB. OT4yeT obA3aTernbHO noanucbiBaeTcs (3aBepsieTcs)
pykoBoAMTENEM NpakTUKN. PesynbTaTbl NpoXoXaeHUsa NpakTukM AoknaabiBaoTcs obyyarowmmes 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

YCTHOTO COOOLIEeHNA C OEeMOHCTpauuen npeseHTauuM Ha 3acefjaHun kadedpbl (3aKMmuYUTENbHOW

KOHbepeHLuun).

Mo pesynbTatam Aoknaga € y4eTOM XapaKTePUCTUMKM PYKOBOAMTENS U KayecTBa NpeAcTaBeHHbIX
OTYETHbIX MaTepuarnoB oOy4alolleMycsl BbiCTaBNSIETCS COOTBETCTBYIOLLAS OLEHKA («3a4TEeHO», «He
3a4yTeHo»). OueHka Mo MToram MpPakTUKX BbICTABMSIETCS OOy4YaloWMMcs pyKOBOAMTENEM MPaKTUKU Ha
OCHOBaHUM [oKNaaa M OTYETHbIX MaTepuaros, NpeacTaBeHHbIX 00yyatoLmMmes.

Mpy oueHMBaHWM UCMONb3yeTCsl KaYeCTBEHHAas LuKana oueHoK. KpuTepun oueHMBaHWUS NpuBeaeHbl

HWXe.

18. MaTepnanbHO-TeXHU4YecKkoe obecnevyeHne NPaKTUKM:

HanmeHoBaHue cneumnanbHbIX MOMELLEHNI U
NoOMELLEHMI ANA CaMOCTOATENbHOM paboThl

OcHalleHHOCTb cneunanbHbIX MOMELLLEHUN U
NoMeLLEHUI AN CaMOCTOSATENbHOM paboThl

YyebHas ayautopus ons npoBeaeHUs 3aHATUN
ceMmnHapckoro Tuna (nabopaTtopHbIX 3aHATUMN,
TEKyLLero KOHTPONs 1 NPOMEXYTOYHON aTTecTaumm)
r. BopoHex, nnowaab YHuBepcutetckas, a. 1, nom.
I, YuebHbin kopnyc Ne1 ayg. 59.

HoyTtbyk Asus X55A/X55A, npoeKkTop Sanyo,
cneuunanuanpoBaHHas Mebenb, akpaH aAns npoekTtopa

YyebHas ayantopus ons npoBeAeHUs 3aHATUN
ceMuHapckoro Tuna (nabopaTopHbIX 3aHATUN,
TEKYLLEro KOHTPOIS Y NPOMEXYTOYHOW aTTecTaumm)
r. BopoHex, nnowaab YHuBepcutetckas, 4. 1, nom.
I, YuebHbin kopnyc Ne1 ayg. 61

CneunanusmpoBaHHas Mebenb, nabopaTopHas nocyaa,
pH-meTp noptatueHbin HI83141, welikep-nHkybaTop Ans
nnaHweTta Elmi SHAKER ST 3, mukpockonbl Mwukmea,
CnektpodotomeTp 13-54-00 Y.

YyebHasa ayauTopwvsi 4ns NPOBEAEHUS 3aHATUN
CeMMHapcKoro Tuna (nabopaTopHbIX 3aHATUN,
CaMOCTOSTENbHON paboTbl CTYAEHTOB, TEKYLLErO
KOHTPOIIS U MPOMEXYTOYHOM aTTecTaumm)

BopoHex, nnowaae YHuBepcutetckas, a. 1, nom. |,
Y4ebHbivi kopnyc Ne1 ayg. 67.

KomnbtoTepbl Celeron, Pentium, npoektop Sanyo, akpaH
AOnsi NpoeKkTopa, cneuuanuanpoBaHHasi Mebenb

YyebHas ayantopus ons NnpoBeAeHUs 3aHATUN
CeMmMHapcKoro Tuna (nabopaTopHbIX 3aHATMI)

r. BopoHex, nnowaab YHuBepcuTeTckas, 4. 1, nom.
I, YuebHbin kopnyc Ne1 ayn. 68

CneunanusmpoBaHHas Mebenb, nabopaTopHas nocyaa,

ueHTpucpyra  MPW-340, ueHTpucpyra  Eppendorf,
BMoXeMUNIOMUHOMETP BXI-07, 6nok ONTUKO-
MEXaHN4eCcKni cnektpodoTomeTpa C®-2000,

cyxoBo3ayLHbln TepmocTaT TC-1/80 CITY (Poccus).

YyebHasa ayauTopwusi 4ns NPOBEAEHUSA 3aHATUN
CeMMHapCcKoro Tuna (nabopaTopHbIX 3aHATUI)

r. BopoHex, nnowagb YHuBepcuteTtckas, 4. 1, nom.
I, YyebHbin kopnyc Ne1 aya. 349

CneunanusmpoBaHHass Mebenb, Habop nabopaTopHom
nocygobl W LITATMBOB, BbITSHKHOW LKad, MMKPOCKOMbI
Brnomepn-2

19. OueHo4HbIe cpeacTBa ANA NPOBeAEeHNA TEKYLLEN N MPOMEXYTOYHOWN aTTecTaumum

oby4arowmxca no rnpakTuke

HaunmeHoBaHue NHaukaTop(bl)
r',‘;lg., pasgena AUCUMNIINHbI Ko“;:?;f" AOCTMXEHUA OueHouHble cpeacTsa
(mogyns) u KOMNEeTeHLuun
. OrK-1.2
1 odzomosumerbHbIl OrlK-1 ONK-4.1 CobecedosaHue
" | (ope2aHu3ayuoHHbIl) OrK-4 ' Bonpocsbi 1-23
OcHostoti CobecedosaHue
(3KcnepymeHmaanblu, OnK-2 OriK-2.2 Borpocs! 24-40
2. | nonesod, nK-2 MK-2.1 i
uccnedosamernbckul u i MK-2.2 HEGHUK ripakmuku
m.a.) lMpakmuyeckue 3adaHusi
B3aknroyumernbsHbIl onKk-1 OrK-1.2
3. (uHgopmayUOHHO- OnK-4 OriK-4.1 LHesHUK npakmuku
aHanumu4ecku)
lNpedcmasneHue OriK-1.2
4, | omyemHol OrliK-1 Omuyem ro npakmuke
AokymeHmauyuu




HanmeHoBaHue MuagukaTop(bl)
I_'I‘ﬁl pasaena AMCLMNNMHbI KO“:I';?;;"H AOCTMXKEHUS OueHouHele cpeacTaa
(mogyns) u KOMMeTeHUUn

M POMEXYTOYHaA aTtrecTtaund

¢hOpMa KOHTPOMS! — 3aveT Omyuém no npakmuke, ripe3eHmauusi

20. TunoBble OLEHOYHbIe CpeAcTBa M MeToAMYecKUe MaTepuanbl, onpegensiolue
npoueaypbl OLLEHUBAHUA U KPUTEPUU UX OLleHUBAHUS

20.1 TeKywWMN KOHTPONb yCNeBaeMoCTH

MNepeyeHbL BONpocoB Arnsi NOAroTOBKM K cobecenoBaHUIO

1. O6wwue TpeboBaHus 6e3onacHoCcTU Npu paboTte B Guodunanyeckon nabopartopumm

2. Kaknmu ctaHgapTamu, 3aKkOHaMy U JOKYMEHTaMu crnefyeT pyKOBOACTBOBATLCA ANs
obecne4veHnsa 6esonacHoro Tpyaa npu nposeaeHun pabot B nabopatopum?

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

4. TpeboBaHus, npegbaBnseMble K cnevoaexie

5. Knaccugukaumsa XMMMYECKUX peakTUBOB Ha rpynnbl B 3aBUCMMOCTU OT CTEMEHU KX
OMNacHOCTMW.

6. OcobeHHoCTM npaBun paboTbl ¢ peakTuBamum M TpeboBaHUA K UX XpPaHEHUO B
3aBUCMMOCTW 3aBUCAT OT OTHECEHUS K TOM UMW UHOM rpynne.

7. TpeboBaHus K nocyae, cogepXxallen peakTuBbl U rOTOBbIE peareHTbl.

8. [llpaBuna HarpeBaHUs Xnaknx n TBepablx BewecTs B Npobupkax n konbdax

9. TpeboBaHugd, npegbsaBnaemMble nNpu akcnnyaTaumMm npnbopos 1 annapaTos

10. Kak npounsBoanTcs [03MpPOBaHUE XUOKNX PpeakTUBOB

11. OcobeHHocTK paboTbl C egKkuMK BeLLlecTBaMu

12. Yro 3anpeluaeTcs BbIMBaTb B PAKOBUHY?

13. TpeboBaHusa 6e3onacHOCTN B aBapUNHbLIX CUTYaLMUSX

14. MwuHuMmanbHbIM Habop NEPBUYHBLIX CPEACTB NOXapOoTyLeHns B nabopaTtopum

15. OcobeHHOCTM nuKBMOaUMM 3aropaHnsa B NoMelleHusx nabopatopuun: 4to cnegyet
racuTb TOSbKO NECKOM, YTO MOXHO racutb BOOOW.

16. Kakvm oBpa3om npoucxoguT 3Bakyauusi COTPYAHUKOB Mpy BO3HMKHOBEHMM MoXapa
N UHbIX Ype3BblYaNHbIX CUTYauuin, koraa TpebyeTca HemenneHHO NOKNHYTb noMeLLeHne?

17. XapakTtepucTuka OCHOBHbIX MpubopoB U 06OpPyagoOBaHUS, WUCMNOSb3YyEMbIX B
Bnodmanyeckon nadboparopuu.

18. Twunbl Becos. NpaBuna paboTbl C Becamu.

19. Twvnbl [O3MPYKOWMX YCTPOWCTB: NWUMNETKM, aBTOMaTUyeckune [03aTopbl U T.M.
Cnocobbl paboTbl ¢ aBTOMaTUYECKUM 403aTOPOM.

20. UeHTpudoyru. MNpasuna akcnnyarauumu.

21. TepmocTatbl. Tunbl TepMOCTaTOB, 06ACTM NPUMEHEHUS 1 NpaBunia akcnyaTaumn.

22. OcHOBHble MeTOAbl PUBNKO-XMMNYECKMX NCCreaoBaHn B buonoruu.

23. CdopmynupymnTte OCHOBHblE 3aKOHbl OTPaXeHWs U1 MpenoMieHns cseTa
BELLLECTBOM.

24. HasouTe ycnosud, Heobxoaumble Asis NOrnoLeHNs ceeTa.

25. Kakme 3akoHbl W npaBuna nexar B OCHOBE (POTOXMMUYECKOro OencTBUSA
ONTUYECKOro U3NyyYyeHUst Ha BMOMONEKYIbI?

26. 4YtOo Takoe onTuyeckas MMOTHOCTb, CBETOMPOMNyCKaHWe, CBETOMOornoLeHne
pacTBOpoB? B kakmx eguHuuax oHu namepsitotcs? KakoBa CBs3b MexXay 3TMMWN BENNMYMHaMm?

27. 3akoH byrepa-JlambepTa-bapa, ycnosusi ero BbINOMHEHWS, NPUYMHBI OTKIIOHEHNS OT
3aKoHa.

28. [ante onpepeneHve crnektpa norroweHns Belwectsa. Kakumun napameTpamu OH
xapakrepuayeTtca?



29. Kakyto wuHopMaumio MOXHO MOMNyYUTb MPU aHanuM3e 3NEeKTPOHHbIX CMNeKTpoB
nornoweHnsa OUonorM4ecknx coegnHeHnin?

30. Xpomocopbl BLUONOrMYeCcKNX MONEKys.

31. CnekTpanbHble cBONCTBa Hamboree BaxHbIX BGUoMonekyn (aMMHOKMUCIOT, NPOCTbIX
N CNOXHbIX ©GEenKkoB, HYKMEMHOBbLIX KUCAOT, NMNMAOB, xnopodunna). Kakummn nepexogamu
00ycnoBneHbl MakCUMyMbl CIEKTPOB MOrMOLLEHNS yKa3aHHbIX BELWLECTB?

32. HasoBuTe cnekTpanbHble Npubopsbl, ncnonb3yemble ana pabotel B YO- 1 BugmMmon
obnacTsax cnekTpa.

33. OTanbl aHanun3a gaHHbIX.

34. OcHoBHble TpeboBaHUSA K hopMMpoBaHMIO BbIGOPKN.

35. OcCHOBHbIE XapakTePUCTUKN Bapbupyrowmx obbekToB. CpegHue BENUYMHLI.

36. [MapameTpbl  COBOKYMHOCTW, XapakTepuayllne BapbupOBaHWE  nNpuU3Haka.
Aduncnepcusa, ctaHgapTHOE OTKNOHEHME.

37. Kakue HOpMaTMBHbIE LOKYMEHTbI PerfnameHTUpyoT COCTaBeHNEe oT4yeTa O Hay4yHo-
nccnegoBaTtenbckon paboTte, oT4yeTa No NpakTuke?

38. Y10 npeacraensieT cobon gHEBHMK NpakTUKN? Kakosa Lenb ero BeaeHus?

39. KakoBbl Lenb 1 3agayn Bawero HayyHoro nccnegoBaHms?

40. Kakue anekTpoHHble 6a3bl Hay4YHOW MHopMaunn Bam n3secTtHbl?

Mpumepbl NnpakTUYeCKUX 3agaHMN ANs CTYAEHTOB NO Y4eOHOW npaKkTuke , HAy4YHo-
uccnepoBaTeribCKon paboTe
MpakTnyeckoe 3agaHue No1
C wucnonb3oBaHMEM WHMOPMALMOHHBIX 3NEKTPOHHO-0Opa3oBaTenbHbIX PECYPCOB
noaroToBUTb MUHU-NEKLMIO MO N3BpaHHOM TeMe UCCredoBaHUsA U NpoYnTaThb ee Konneram.

MpakTnyeckoe 3agaHue Ne2
1. ViccnepoBaHue cnekTparbHbIX CBOWMCTB HEKOTOPbIX BMOMOMEKyI.
2. OnpepeneHve  KOHUEHTpauum  UcCcregyeMoro  BellecTBa B pacTBope
CNeKTPOPOTOMETPMNYECKMM METOAOM.
3. OnpegeneHne yaenbHOro KoadgduumeHTa nornoweH1st uccrnegyemoro BeLwecTsa.

LLaGnoH oT4yeTa O BbINOSIHEHUM NMPaKTUYECKOro 3agaHua Ne 2
OT4YeT 0 BbINOMHEHUN NPaAKTMYECKOro 3aganns Ne  <HasgaHue membi>, BbINONIHEHHOW B
pamMKax y4ebHOM NPaKTMKK MO MOSyYEeHUI0 NEPBUYHbBIX NPOGECCHMOHArNbHbIX YMEHUN U HaBbIKOB
obyyarowmmea 1 kypca <@.1.0.>, cneuymansHocTb — 30.05.02 MeanuuHckas Gnoguanka
Llenb paboTbl:
dTanbl paboThbl:
O6opyanoBaHue u matepuanbil:
Xop paboTbl: (kpamkoe ornucaHue xoda pabomskl ¢ ykazaHUEM rep8uyHbIX OaHHbIX,
pacyemHsbix @OopMyr, pPe3yribmamos8 [POMEXYMOYHbIX U KOHEYHbIX pacyemos;
unnacmpamueHbIt Mamepuan (epaguku, chomoepacuu u np.), obobwarouwue
mabnuuybi)
BbiBoAabI:
Kputepun oueHku:
Kputepunammn oueHnBaHms BbINOMHEHMS NPAKTUYECKOro 3a4aHns siBNSTCS:
— MOAroTOBKa K 3aHATUIO (OhopmIieHne 3aHATUA B paboyen TeTpaam B COOTBETCTBUM C
METOAMNYECKMMM pEKOMEHOALMAMK);
— OTBETbI Ha YCTHbIE BOMPOCHI MO TEME 3aHATUSA N coaepXaHuto nabopaTtopHon paboThl;
— aKTUBHOCTb M CaMOCTOATENBHOCTb NPW BbINOSTHEHUN 3aaHWUN;
— odhopMrieHne pe3ynbTaToB B COOTBETCTBUN C METOANYECKMMU PEKOMEHAALNSAMN;
— YMEHVe aHanuampoBaTtb, 00CyXOaTb MOSyYeHHble pe3ynbTaTbl U CaMOCTOATENbHO
dopMynnpoBaTh BbIBOAbI.



PaboTta cumtaetTca BbLINOSIHEHHOW W 3a4TEHHOW, €CnuM CTYAEeHT B KOHUE 3aHATUSA
npeacTaBuil OTYET B COOTBETCTBMM C AAHHBIMU METOANYECKMMM PpEKOMEHOALNSAMN.

3agaHua ans d)OpMVIpOBaHVIFl ANarHOCTu4eCKux pa60T

TeCTOoBble 3aaHnA

1. K 6enkam nnasmbl OTHOCAT
1) KepaTuHbl

2) anacTuH

3) rmobynuHbl

4) ckneponpoTEUHbI

2. OcHOBHasi Macca aMMHOKMCIOT opraHvMama

1) ncnonb3yeTcs ANs CUHTE3a HYKNENHOBbIX KACOT
2) ucnorb3yeTcs AN cuHTe3a Genkos

3) noaBepraeTcs 4e3aMMHUPOBAHMIO

4) nogBepraeTcs nepeaMmuHUPOBaHNIO

3. MNoBbILWeHEe CbIBOPOTOYHOM aKTUBHOCTW OpraHocneunguyeckux depMeHToB Npy naTorormm
ABNSETCS CreACcTBUEM

1) yBenuyeHuns cuHtesa 6enkos

2) NoBbILLIEHNSA MPOHNLAEMOCTHU KITETOYHbIX MeMBPaH 1 pa3pyLUEeHUs KIeTok

3) ycuneHus npoTeonusa

4) KNeTo4YHOro oTeka

2) CUTYaLMOHHbIE 3a4aHuUs C Pa3BEPHYTbIM OTBETOM CIOXHbIE:

Onuwmnte NpMHUMN U anropuTMm onpeaeneHns obulero 6enka B CbIBOPOTKE KPOBU BUypeToBbIM
MeTOA0M (C MOMOLLLIO CTaHO4APTHOro pacTeopa).

OTanoH oTeeTa: B LWeno4vHon cpeae 6enok obpasyet ¢ MoHaMuM Mean KOMMNIEKCHOe
coeanHeHne MoneToBOro LBeTa, MHTEHCMBHOCTb OKPaCKM KOTOPOro NponopunoHansHa
KOHUeHTpauun 6ernka B npobe (CbIBOpOTKa KPOBU, Nriasma, crntoHa). Xog paboTsl. CmewwaTs B
oaHom nNpobupke kanmbpartop (CTaH4apTHbIM pacTBop 6enka) u ctaHgapTHLIN OMypeToBbIN
pacTBop, a B Apyron — nnasmy n ctaHgapTHbIN BuypeToBbIi pacTeop. [Nepemelwats,
Bblaepxatb 15 MnH npu KomHaTHom Temnepatype (18- 25Co ). Mamepntb ONTUYECKYHO
NAoTHOCTb onbiTHOM (Eon) u ctaHgapTHou (EcT) npo6 npoTnB peareHTa. PacyerT:
KoHueHTpaumto 6enka (C) B npobe B r/n paccuntatb no opmyne: C = (Eon/ EcT) X A, rae A —
KOHUEHTpaunsa benka B kannbpartope, r/n.

3) CMTYaUMOHHbIE C pa3BEPHYTLIM OTBETOM NPOCThLIE

pH o3HavaeT
OTanoH oTBeTa: CUMBOJ, ABNALUNNCS OTpULATENbHLIM AECATUYHLIM NOrapudMoM MOJISIPHON
KOHLEHTpauMm NoOHOB BOOOPOA

4) 3agaHus, TpebyloLlero KOpOTKOro oTeeTa

HaunbGonbluas yaenbHas akTUBHOCTb KpeaTUHKMHAa3bl XxapakTepHa ans
ATanoH oTBeTa: MbilLLL,



BuoreHHbIn amuH, KOTOpbIN 0BnagaeT NPOTUBOANNEPINYECKUM AENCTBUEM — 3TO
OTanoH oTBeTa: rMCTaMuH

1) TecToBble 3a4aHus

1. Y10 NnoHMMaeTcs B CTAaTUCTUKE MO TEPMUHOM «BapuaLus nokasatens»?
a) U3AMEeHeHNe BENMYMHbI NokasaTtens;

6) n3MeHeHne Ha3BaHNsA NokasaTens;

B) M3MEHeHMe pa3MepHOCTY NnokasaTens;

r) Bce OTBETbl BEPHbI.

2. TepMUH «KOpPPENSAUMS» B CTATUCTMKE MOHUMAIOT KaK:
a) CBsA3b, 3aBUCMMOCTb;

6) OTHOLLEHNe, COOTHOLLEHUE;

B) OYHKLNIO, YpaBHEHNE;

r) OTKITOHEHNE, pacxoXaeHue.

3. AHanuTunyeckasa YyBCTBUTENbHOCTb MeTOAA NUCCneaoBaHms — 310

a) CNOCOOHOCTb BbISIBMATE HAMMEHBbLLEE pasnuyune Mexay ABYMsi KOHLEHTpaumMsamMm
aHanM3npyemoro KOMMoHeHTa;

6) AnanasoH KOHLEHTpaLUNUi aHanmM3npyemoro BeLLecTBa, B KOTOPOM U3MEPEHNS
BOCMPOU3BOASATCS;

B) Mepa BOCNPOM3BOAUMOCTN KOHKPETHOIO Habopa N3MEPEHU C OOHUM U TEM Xe
aHanusnpyembsiM 06pasuyom;

r) ogHa 13 XxapakTepuCTUK MeToAa, KoTopas NoKasblBaeT Kak COOTHOCATCS 3aTpaTbl yCUITUI
(v pecypcoB) Ha NpoBeAeHne uccnegoBaHns U pesynbTaT (UK CTENeHb AOCTUXKEHUS Lenn).

4 MaccoBasi 4ons BelecTsa nokasbiBaeT

a) CKONbKO MOSeN paCTBOPEHHOMO BELLECTBA COAEPXKUTCA B OAHOM NUTPEe pacTBopa;
0) CKOMbKO 3KBMBArIEHTOB BeLLECTBA COAEPXKUTCA B OAHOM NUTpe pacTBopa;

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

5. CkopocTb ceanmeHTaumm chepuyecknx YacTul 3aBucnUT ot
a) LEeHTPOBEXHOro YCKOPEHUS;

0) NIOTHOCTU U pagnyca YacTuu,;

B) BA3KOCTM Cpenbl CyCNneHANPOBaHUS;

) BCE OTBETbI BEPHbI.

6. Ha yem ocHoBaHO pa3sgeneHne MakpoOMOSeKysi METOAOM refnb-punbTpaunn?

1) Ha pasgeneHuu no pasmepy

2) Ha pasgenenuu no 3apagy

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

4) BCE OTBETbl BEPHbI

7. Kakum MeToaoM YY€HbIA MOXET OTAENUTb SAPa KNEeTOK OT OCTanNbHOro COAEpPXKMMOro?
1) AnddepeHumanbHOro LeHTpudyrnposaHms

2) CMeKkTpoOTOMETPUPOBAHMS

3) pagunorpacun

4) BCEMW NepedncrieHHbIMn MeTogamm



8. SDS-anekTpogopes No3BONAET pasaenutb Monekysnbl 6enka no
1)  sapspy

2) pasmepy

3) 3apsiay 1 pasmepy

4) NPOCTPaHCTBEHHOWN KOHpUrypaumm

3) cnTyaumnoHHbIE C pa3BEPHYTLIM OTBETOM NPOCTLIE

Onsa susyanusaummn [OHK-cbparmMeHTOB a Takke MX pasfefnieHna B 3aBMCUMMOCTU OT OJIHBI
ncrnonb3yeT renb-anekrpodgopes. OAna onpegeneHna OnuvHel nonyyeHHblx OHK dparmeHToB
ncnonb3ytTca kommepydeckne pacteopbl AHK, kotopble coaoepxat doparmeHTsl JHK Mmonekyn
CTpOro onpegeneHHblx AnvH. Takue pacTBOpbl HasbiBaeTca «mMapkepamun anvH  OHK-
dparmeHToBy» («DNA ladder», «nuHenkay, «mapkepbl OHK»). Ha wnnioctpaumn npuBeaeHa
doTorpacms rens, Ha koTopbi 6bin HaHeceH Mmapkep AHK (cnesa) n obpaseu HK (cnpasa), u
pacwudposka anvH JHK dparmeHTOB Mapkepa.
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* Bruayanwiauws Map«epa
1 kD DNA Lacoer

Obpa3zey

Heobxoammo onpenenvts NPUMEPHYIO ANVHY (KONUYECTBO M.H.) KaXaoro n3 Tpex dparMeHTos
AHK.

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 ANMHBI NONyYeHHbIX oparmeHToB OHK 1 gnnHbl
dparmeHToB [JHK mapkepa. ®parmeHT A - 3000-4000 n.H.; PparmeHT B - 1500-2000 n.H .;
®parmeHTt C - 750-1000 n.H.

Ha 4em oCcHOBaH MpuHUMN MeToAa OCaXKAEHUSI DENKOB COMNSIMU TSXKENbIX METansoB?

OtanoH oTBeTa: benkn npy B3anmogencTBmmn ¢ Consammn TXenblX MeTannos (CBUHLA, Meaw,
cepebpa, pTyT! n gp.) agcopobupyoT nx, obpasysi coneobpasHble 1 KOMMNMEKCHbIE COEANHEHUS,
pacTBopuMbIe B U30bITKe 3TUX conewn (3a uckrnoyeHnem conen AgQNO3, HgCl2), Ho
HepacTBOpMMbIE B BOAE.

4) 3agaHus, TpebyloLlero KOpOTKOro oTeeTa

[aHHbIN MeTo OCHOBaH Ha rmbpuansaunmn M3BeCTHOM No HykrneoTunaHomMy coctasy AHK-npobbl
C y4aCTKOM TECTUPYEMOM XPOMOCOMbI 1 C NOCNEOYOWNM BbISBNEHMEM pe3ynbTaTta
rmépuansaumm no MeTke — orlyopeCcLEHTHOMY CUrHany B oXXxmgaeMom MecTte

OtanoH oTBeTa: metoa FISH-aHannsa

HaHHbin meTog uccnepoBanHna pparmeHToB [HK obecneunBaeT pasgeneHme aTux
doparMeHTOB NpU UX pacnpeneneHnm Ha NOBEPXHOCTU NofnakpunaMmmagHoro rens



OTanoH oTBeTa: anekTpodgopes

AnekTpodpopes B arapo3HOM refne — CTaH4apTHbI MeTo, UCMOorb3yeMbln AN pasaeneHus,
naeHTUdMKaUnum n OYNUCTKN pparmMeHTos ...
OTanoH oTBeTa: HYKIeMHOBbIX KUCIOT (gonyckaeTcsa oteeT — AHK n PHK)

depmeHThbI, y3HawLwme onpeaenéHHbin yyactok JHK annHon ot YyeTbIpéx nap HyKNneoTuaoB U
pacLennsaLme HyKNeoTUaHyo Lenb BHYTPU y4acTka y3HaBaHUSA UM BHE €ro Ha3bIBaloTCA ...
OTaroH oTBeTa: pecTpukTasbl

TecTbl

1. Ana nccnepgoBaHns hepMeHToB B Bruonornyeckux obpasuax ncnonb3yetca meTton;
a) CnekTpodOTOMETPUYECKNIN METOS;

6) hOTO3NEKTPOKONOPUMETPUYECKNI METOA,;

B) KOHAYKTOMETPUYECKNA METOA;

r) BCe nepeyvncrieHHble MeToabl.

2. benkoBble dopakLmm CbIBOPOTKN KPOBM U ApYrnx Buonormdecknx obpasuoB MOXHO pasgenuTb
BCEMM CrnegyLwmMmm metogamu, Kpome:

a) BbiCanBaHus;

0) anekTpodopeaa;

B) xpomatorpacduu;

r) TUTPOBaHUSA

3. K go13mKko-xummnyecknm metogam aHanmnsa OTHOCUTCS:
a) cnekTpodoTOMETPUS;

0) HabntogeHue;

B) CTaTUCTUYECKUIN aHanus;

r) MOAENUPOBaHKE.

4. Ha ®3OKe onpegenstoT:

a) OMTMYECKYH NITOTHOCTb;

0) nokasaTenb NPEenOMIIEHNS;
B) pH pacTtBopa;

r) NNOTHOCTb pacTBopa.

5. Nenb-punbTpaums no3BondeT pasgenartb 6enkun no

a) 3apsgy Monekynbl;

0) BenuunHe n dopme MOnekyn;

B) CNOCOBHOCTU MOSIEKY CBA3bIBATLCA C NIUraHOO0M;

) HANMYUIO B Morekyne onpeaeneHHblX (PYHKLMOHANbHbIX rpynmn.

6. ObpaTHasa TpaHCKpUNUMs — 3TO NpoLecc ...

a) obpasoBaHus ogHouenodevHon PHK Ha ocHoBaHun nHgopmauum B asyuenodedHon HK;
6) cuHTe3a 6enka N3 aMMHOKMUCIIOT Ha MaTpuue UHpopmaunoHHon (MatpuyHon) PHK (MPHK,
MPHK);

B) o6pasoBaHus asyuenodyedHon AHK Ha ocHoBaHMK HopmaLumm B ogHouenoveyHon PHK
) Npouecc cnnancuHra Bo BpeMs 3KCMpPeccum reHa, KoTopbli NO3BOMASET O4HOMY reHy
KOAMPOBaTb HECKONbKO BEnKOoB.

2) CUTYaLMOHHbIE 3a4aHuUs C Pa3BEPHYTbHIM OTBETOM CMOXHbIE




Onuwmnte 3Tanbl BblAENEHUS WMHTaKTHbIX MUTOXOHAPUMMA C MOMOLbK AnddepeHunanbHOro
LUeHTpudyrmpoBaHma? Ykaxnte, kakne ycrosums npu 3ToM Heobxoaumo cobniogatsb.

OTanoH oTBeTa: Mpouenypa BblOENEHUA MUTOXOHAPWUA BKIOYaeT 4eTblpe 3Tana: 1)
roMoreHusauus; 2) otaeneHme MMToXoHApuasrbHOW dpakumm MeTogoM AnddepeHumansHoro
LeHTpMdyrnpoBaHus; 3) o4MCTKa MNOSTyYEHHOW pakuum nNyTeM MOBTOPHOrO MpoMbIiBaHus; 4)
onpegeneHne YUCTOTbl M KadecTBa NOSlydeHHOro npenapata. Bce onepauumn no BbligeneHuto
MUTOXOHAPWUA OOMKHbI MPOBOAUTLCA B CTPOrO KOHTPONMPYEeMbIX YCIOBUSX, NpU TemnepaType
0-4°C. [Ona npeOoTBpalleHUs MOBPEXOEHUs MeMOpaH MWUTOXOHAPWUIA U cOo3daHus
N30TOHNYECKUX YCITOBUIA cpea romoreHnsaumm (BblgeneHust) AoSMKHa BKoYaTb OCMOTUK (H-p,
caxapo3sy), CNocoBCTBYOLWMI NyYLleNn COXPaHHOCTM MUTOXOHOPUN.

3) cuTyaumnoHHbIE C pa3BEPHYTbIM OTBETOM NPOCTbIE

1 MeTog MonekynsapHon 6uonornmn, No3BoNAKWUIA A40OUTLCA 3HAYNTENBHOIO
yBENMYeHUs MarblX KOHUEeHTpauun onpeaenéHHbix parMeHTOB HYKITeNHOBOM
kncnotbl (AHK) B 6uonormnyeckom matepumane (npobe) - ato

OTanoH oTBeTa: nofiMmMmepasHas uenHas peakuus (gonyckaetcs oreet NLP)

4) 3apgaHud, TpedbyloLero KOpoTKOro oTeeTa

"enb-xpomartorpadusa (MonekynsapHo-cuToBas XxpomaTtorpadusi) ocHoBaHa Ha
pasgeneHnn BeLLEeCTB B COOTBETCTBUM C UX ...
OTanoH oteeTa: Paamepamu (UM MonekynsapHbIMM Maccamm).

3 Onektpodope3 - 39TO [OBWKEHME 3apsbkeHHbIX YacTul, B anekTpudeckom none. [Ana
WHOYUMPOBAHUSA [ABWXEHWsT MOMNeKyn Heobxooumo criegyrloulee: 3reKkTpudeckoe Mone;
3apshKeHHble YacTuLbl; cpena, B KOTOPON MOXET MPOUCXOAUTb ABWXKEHMEe. TN TpWU dnemeHTa
KOHTPONUPYIOTCA CrneayrlmMmn napameTpamu: BpeMsi anekTpodopesa; Ttemnepatypa, npu
KOTOPOM NPOUCXOANT 3NeKTPOopes; HaNpPsXKeHNe u ......

OT1anoH oteeTa: pH cpenpbl

4 ®epmeHT, ncnonobsdyemoin B NLP HasbiBaeTcs ...
OT1anoH oteeta: [1HK-nonumepasa (gonyckaetcsa otseT Tag-nonumepasa)

5. Nepexog OHK n3 gByxHuTEBON hOPMBbI B OAHOHUTEBYIO MNPY pa3pbiBe BOAOPOAHbIX CBA3EN
MeXay KOMMNIeMeHTapHbIMW NapamMyM OCHOBaHUIW NpoTuBononoxHblx uenen OHK noa
BO3EMCTBMEM BbICOKMX TeMnepaTtyp — 370 ...

OTanoH oTBeTa: AeHaTypauus (gonyckaetcsa oteeT geHatypaums AHK)

20.2 NMpomexyTo4yHasa aTTrecTauums

I‘IpomemyTquaﬂ arrecrtaumda no gucumninHe ocyLecTBIideTca C NoOMOLLbIO CrieayrLnx
OLEHOYHbIX CpeacCTB. OTYET MO npakTuke

Kputepuu oueHkun

OueHka "3auTeHO" BbICTaBNAETCHA, ecnn oby4varowminca ¢ NOMOLLbI0 MHOPMALMOHHbIX
3NEeKTPOHHO-06pa3oBaTenbHbIX PECYPCOB HaLlen U NpoaHann3vpoBan He MeHee 5 UCTOYHUKOB
(HayyHble MoOHOrpadum, CTaTbW B Hay4HbIX XypHanax, maTepuanax KoHdepeHuun u T1.4.),



COCTaBWUN CBA3HbIN, NOrMYecKM BbIBEPEHHbIN 0630p MpOaHaNM3MpPOBaHHbLIX WCTOYHWUKOB,
0dopMUI CNNCOK NUTepaTypbl ¢ cobntogeHnem ocHoBHbIX TpebosaHun [OCT.

OueHka "He 3ayTeHO" BbICTaBnsieTcd, ecnum  obyyawwWwuMnics C  MOMOLBIO
MH(POPMALMNOHHBIX 3NEKTPOHHO-06pasoBaTeNbHbIX PECYypCcoB Hawen W npoaHanuanposarn
MeHee 5 WCTOYHWMKOB (Hay4yHble MOHOrpadun, CTaTbl B Hay4HbIX XypHamnax, maTepuanax
KOH(pepeHUuMn n T.4.), HE CMOr COCTaBUTb CBSI3HbIA, JIOTMYECKM BbIBEPEHHLIM 00630p
npoaHanu3npoBaHHbIX UCTOYHUKOB, OOPMUIT CMIMCOK NuUTepaTypbl C rpydbiMU HapyLLEeHUSMM
TpeboBaHun FOCT.

CopepxaHue (CTpyKTypa) oT4yeTa

MMWHOBPHAYKW POCCUI
®ENEPAIIBHOE NOCYAAPCTBEHHOE BHOPKETHOE OBPA3OBATE/IbHOE YYPEXXOEHUE

BbICLLEIO OBPA3OBAHMA
«BOPOHEXXCKWUN TOCYOAPCTBEHHbIVN YHUBEPCUTET»
(Preoy BO «Bl'Y»)
OTYET*
no utoram y4ye6Hom NPaKTUKU NO NOSTyHEHUIO NEePBUYHBIX NPochecCUoHarbHbIX YMEHUNA U
HaBbIKOB
CTyAeHTa Kypca, akynbTeTa

( pamunus, umsi, OT4ECTBO)

B C no 20 T.
(mecTo (hakynbTeT, BY3) 1 Bpems npoxoxaeHust NpakTukm)

OnucaHue TexHoNorMm npoBeaeHUs

OTyeT OoMmKeH coaepkaTb creayloLme CoCcTaBnsalLWme: Lenb, 3a4a4v NPakTUkn, MecTo U CPOKK
NnpoBeAeHUsi, OCHOBHble 3Tanbl, 06paboTaHHbIN U CUCTEMATU3NPOBAHHbIA NUTEPAaTYypPHbI MaTepuan no
TEMATUKE MPaKTUKKN; IKCMEPUMEHTAsIbHYI YacTb: OCHOBHblE METOAMKW MPOBEAEHUSI UCCNEeAoBaHus,
cTatucTuyecko 06paboTkK, NOny4YeHHble pe3ynbTaTbl W 3aKM4YeHue, CNUCOK NUTepaTypHbIX
NCTOYHUKOB.

OTyeT obsizaTenbHO MoAnMCbIBAeTCs pykoBoauTenem. PesynbTaTbl NPOXOXOEHUS MNPaKTUKK
AOKNagblBaloTCA CTyAEHTOM B BMOE YCTHOTO COOOLIEHUss C AeMoHcTpauuwein npeseHtaumm. [lo
pesynbTatam [oknaga, ¢ y4eToM OTBETOB Ha BOMPOCHI CTYAEHTY BbICTaBMNSETCA COOTBETCTBYHOLLAS
OLleHKa.



TpeGOBaHVIiI K BbIMOJIHEHUIO 3a4aHUN, WKanbI U Kputepun oueHnBaHunsA

OueHka "3a4yteHo" BbiCTaBnsAeTcs obyvatoLiemycs, ecnm OH BbIMNOMHUN
3annaHnMpoBaHHbIA B paMKax 3adaHus Ha MpakTuky obbem paboTbl nNo m3bpaHHOW Teme
uccrnegoBaHud, npeactaBuil B NeYaTHOM M 3NEKTPOHHOM  BapuaHTax — MOSHOCTbIO
0POPMIIEHHbIN OTYET NO NPaKTUKe.

OueHka "He 3a4yTeHO" BbICTaBnsieTCA OOy4aloLlWeMyCs, €CnM OH He BbINOSHWA
3annaHnMpoBaHHbIA B paMKax 3adaHWs Ha MpakTuky obbem paboTbl nNo m3bpaHHoOW Teme
nccnegoBaHnd, He NpeacTaBuil OTYET NO NPaKTUKe



