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NMPOrPAMMA NMPAKTUKU
B2.0.02(H) Y4yeb6Hasa npakTuka (Hay4HoO-UccrnegoBatenbcKkas pabora

(nonyyeHne nepBUYHbIX HABbIKOB Hay4YHO-UCCIleA0BaTeNIbCKOU paboThl))

1. Koa n HaumeHoBaHue cneunanbLHOCTW:

30.05.02 MeguumHckasa buodunaunka
2. Cneunanusaums:
3. KBanudumkauma (cteneHb) BbINYCKHUKA: Bpay-OMOPU3NK

4. dopma oby4yeHUA: ovHas

5. Kachegpa, oTBevarLas 3a peanmsauuio npakTuku: kadgeapa 6Mounsnkm un
BnoTexHonormm meanko-ornonormyeckoro gakyneteTa

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

7. PekomeHgoBaHa: YueHbiM CoBeTOM Meanko-bmnonormdeckoro gakynbteTta, npotokon Ne 3
oT 15.04.2025

8. Yue6HbIN roa: 2027/2028 CewmecTp(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 HAaBbIKOB
Hay4HO-uccnegoBaTenbCckon paboThbl ABNAOTCA:

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

- M3yYeHMe OCHOB oOpraHusaumm U NNaHUPOBaHUSA  Hay4HO-UCCnenoBaTeNbCKOM
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 npakTukm B cTpykTtype OOI: YyebHasa npakTnuka no nonyyeHuo nepBuYHbIX
HaBbIKOB Hay4YHO-MCCreaoBaTenbCkon paboTbl OTHOCUTCA K o0b6s3aTenbHoOM 4Yactu 6noka
"MpakTnkn" degepanbHOro rocygapcTBEHHOro o0Opas3oBaTenbHOro CraHgapTa  BbICLIErO
obpasoBaHua no cneumansHocTn 30.05.02 MegmumnHckas buoguamka.

3HaHNA, HaBbIKW W YMEHWS, MNOSIyYEHHbIE TMpPU MNPOXOXOEHUN OAHHOW MPaKTUKMK,
HeobxoanMmbl obyvarowemyca  ong OCYLLECTBMEHUSN MeOULIMHCKOW n Hay4HO-
nccrnegoBaTenbCckon  OeATenbHOCTU U CBs3aHbl C  TpydoBonm pyHKkumen «lpoBeneHue
nceneaoBaHuU B obrnactn MmeauunHbl u buonornmy.

YyebHasa npakTvka Mo MOSyYeHUI MNEPBUYHbIX HaBbIKOB Hay4HO-MUCCNenoBaTeNbCKOM
paboTbl OCHOBLIBAETCS Ha 3HAHMUSAX, YMEHUSIX U HaBblkaX, CPOPMMPOBAHHBLIX MPU U3Yy4YEHUU
avcumnnuH - «brnonorua», «MexaHMka W 3nekTpu4ecTBO», «HeopraHuyeckas Xumus»,
«Pusmyeckas Xxmmusa» 1 ABNAETCS NPeaLecTBYOLWEN AN OCBOEHUS OUCLMUNIIUH KITMHUYECKOro
npocomna u gns Opyrmx BMAOB nNpakTuk: «lMpom3Bo4CTBEHHOW Hay4yHO-UCCNenoBaTenbCKon
paboTbl», «[MpeaaunioMHON NPaKTUKNY.

11. Bua npakTtuku, cnoco6 u ¢popma ee npoBeaeHus

Bua npakTukn: yuebHas
Cnoco6 npoBeaeHUA NMPaKTUKW: CTauMOHapHas
Peanuayetcs yactuyHo B oopme npaktuyeckon nogrotosku (M11).

12. NMnaHnpyemble pe3ynbTaTbl OGYUYEeHUs1 NPU NPOXOXKAEHMU NPAKTUKMU (3HAHUA, YMEHUSA,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yfibTaTaMuM OCBOEHUs o6pa3oBaTenbHOM
nporpaMmmbl (KOMNeTEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kop HaseaHue Koga(bl) MHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4yeHus
KOMMNeTEHL MK
OlK- | CnocobeH OlK-1.2 | Ncnonb3ayeT 3HaTb OCHOBHYI Hay4HYH0 TEPMWUHOMOMNIO W
1 Mcrnonb3oBath U1 OCHOBHble OCHOBbl METOZI0B UCCIIE40BAHUI, UCMOMb3YeMbIX
NPUMEHSITb €CTECTBEHHOHAYYHbI | MpU peLleHn NPodecCcnoHanbHbIX 3a4ad
dbyHAaMeHTanbHbI € NoHATUA N MeToabl | YMeTb NPUMEHNATb €CTeCTBEHHOHaYYHbIEe
€ U npuknagHble nccnegoBaHui Npu | TEPMUHBI " BblGMpaThb agekBaTHble




MeLMWLMHCKME, peLLeHun MOCTaBMEHHbIM 3ag4avaM MeToabl UCCriefOBaHMs
€CTECTBEHHOHAYYH npodeccunoHanbHbiX | BriageTb npodeccnoHanbHbIM HayYHbIM SI3bIKOM
ble 3HaHus ans 3agav
NOCTaHOBKU U
peLleHns
CTaHOapTHbIX U
WHHOBALMOHHbIX
3agad
npodgeccnoHansHo
1 0esaTenbHOCTU
OrlK- | CnocobeH Orl1K-2.2 | MNMpoBoauT 3HaTb  OCHOBbI METOOOB  MOAENUPOBaHUS
2 BbISIBMNATb U oromMeanunHCKme naTonorM4ecknx NpoLeccos in vivo u in vitro
oLeHuBaTb nccneaoBaHus ¢ YMeTb CaMOCTOATENBHO MoAenMpoBaTb
MopdopyHKLMOHA NCNONb30BaHNEM pasnu4yHble NaTosforMyeckne npouecchl in vivo u
NbHblE, MeToa0B in vitro
dusmnonornyeckue MOZLENMPOBaHNS BnageTb HaBblKamu npoBeaeHus
COCTOSIHUS U NaToNOrM4YecKmx OromegnUUNHCKNX nccrnegoBaHumn c
naTtoniormyeckue NpOLILeCCOoB in Vivo 1 | MCMOMb30BaHMEM METOLOB MOLENMPOBAHUS
npoueccsl B in vitro.
opraHusme
yernoBeka,
Mo4enMpoBaTtb
narorormyeckmne
COCTOSIHUSA in Vivo
W in vitro npu
npoBeaeHnn
BroMeaAnNLMHCKUX
nccnegoBaHum
OlK- | CnocobeH OllK-4.1 | OpraHusyeTt 3HaTb OCHOBHbIE NMpaBuna v atanbl NPOBeAeHUS
4 onpenensaTb npoeefeHue Hay4HbIX MCCneaoBaHWA, aHanm3a MnoSTyYEHHbIX
cTpaTernio un Hay4HbIX pesynbTaTtoB
npobnemaTuky nccnenoBaHuin, YmeTb npodeccuoHansHo nrnaHupoBaTb
nccnegoBaHum, BKIOYas BbIGoOp nccnenosaHve, opMynupoBaTh 3agauu, Lenm,
BblOMpaTb uenu un noabupatb MeToabl NccreaoBaHus
onTUmarnbHble hOpMynmMpoBKy BnageTb HaBblkaMW MPOBEOEHUS  HAY4HbIX
cnocobbl 1x 3apau, nccnegoBaHui, cnocobamm 0bpaboTku
peLueHus, nnaHnpoBaHus, NOMYyYEeHHbIX AaHHbIX
npoBOAUTb noabop agekBaTHbIX
CUCTEMHbIA aHanus MeToaoB, cbop,
obbekToB obpaboTky n aHanus
nccrnegoBaHus, OaHHbIX
oTBevaTb 3a
NpaBuUibHOCTL U
00OCHOBaAHHOCTb
BbIBOAOB,
BHeapeHne
Nony4YeHHbIX
pe3ynbTaToB B
npakTuyeckoe
34paBoOXpaHeHne
MK-2 | CnocobeH MK-2.1 | BelinonHset 3HaTb Hay4yHble HapaboTkM U pyHAaMeHTanbHble
npoBoOAUTb dyHOaMeHTanbHble | OCHOBbI B 06racT COBCTBEHHBLIX Hay4YHbIX
Hay4Hble Hay4Hble ncecneaoBaHuin
nccrneooBaHus B nccrneaoBaHus B YMeTb NpoBOAUTL (PyHOAMEHTaNbHbIE HayYHbIe
obnactun obnactv MeauunHbl | UCCrefoBaHUst U aHanM3upoBaTb MOJTyYEHHbIE
MeauLMHbI U n Guonorunn [OaHHble
ouvonoruu. Bnapgetb MeTogamm yHAaMEHTanbHbIX
uccnegoBaHun B obnactu  MeguuMHbl U
ovonorun
MK-2.2 | BbinonHsieT 3HaTb OCHOBHble MNpPobGnembl  MPUKNagHOro

npuknagHbie n
NMONCKOBbIE Hay4HblIE
ncenegoBaHna m

xapaktepa pa3paboTku B obnactu meauuuHbl 1
ounonorum
YMeTb BbISIBNSATb U CTaBUTb NpodeccnoHanbHble




pa3paboTku B 3a4a4um NpMKNagHoro 1 NOMCKOBOIo XxapakTepa
obnacTn MmeavumHel | BrnageTb meTogamu npuknagHbiX MccrieaoBaHui
1 Gronoruu B obnactn meguunHbl 1 buonoruun

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

14. TpypoeMKocTb NO BuAam y4ebHown paboTbl

TpyooemkocTb
Bug yuebHon paboTbl Becero No cemecTpam
6 cemecTp
y. y., B hopme IMI1
Bcero 4acos 108 108 44
B TOM ymcne:
JlekunoHHble 3aHATUA (KOHTakTHasa paboTa) - -- -
lMpakTnyeckne 3aHATUSA (KOHTaKTHasA pabota) 48 48
CamocTtosiTensHas pabota 60 60 44
UToro: 108 108 44

15. CopepxaHue npaktuku (unu HAP)

n/n | Pasgensbl (aTanbl)

NPaKTVKNA Buabl y4ebHon paboThl

1. | MMoGzomosumesnbH | NHCTpyKTax Mo TexHnke 6e30nacHoOCTy.

bIl Pa3paboTka nHOMBMAYyanbHOro NfaHa CTygeHTa: cocTaBneHne NporpaMMbl U ninaHa
(Op2aHu3ayuUoHHbIl) | nccnegoBaHus; OPMYNUPOBKa Lenu 1 3agay Hay4yHoro UccrneaoBaHus;
onpegeneHne obbekTa (MaTepuana) uccrnegoBaHus; Bolbop metogos cbopa u
aHanmsa gaHHbIX UccrieqoBaHums.

O3HakomneHve ¢ Hay4yHOW NuTepaTypon No BelGpaHHON TEME Hay4yHOro
nccrnegoBaHus ¢ Lenbio 000CHOBaHWUS akTyanbHOCTU, HayYHOW M NPaKTUYeCKON
3HaYMMOCTM nNpeacTosLlen paboTbl, METOANYECKOTO U NPaKTUYECKOro
WHCTPYMeHTapus nccregoBaHns.*

O3HakomrieHne ¢ OCHOBHbIM W1 BCIOMOraTenbHbIM 060pyaoBaHnemM 6ruodumanyeckom
nabopaTopuv 1 NpaBu1aMu ero aKcryaTalum.

2. OcHosHoli MpoBeneHune Hay4HbIX nccrnegoBaHUn no paHee paspaboTaHHOMY
(akcnepumeHmarnsH | UHAMBMAYaNbHOMY NnaHy obyyatoLlerocs.
bIlU, noneeod,

uccriedosamerbCKu
tdum.d.)

3. | 3akmoyumernbHbil | AHanNU3 MONy4YeHHOW MWHoOpMauuM C NpUMBIIEYEHUEM [AaHHbIX nuTepaTypbl*.
(UuHopMayUOHHO- Cratuctnyeckas o0OpaboTka 3KCMEepMMEHTamnbHbIX AaHHbIX, COCTaBfeHME WU
aHanumuyeckud) odopmMneHune ot4yeTa*. 3awmTa oTyeTa.

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

*Peanuayetcsa B popme [1I1

16. MNepe4vyeHb y4yebHOM nuUTepaTypbl, pecypcoB ceTu «UHTepHeT», HeOOXoAMMBLIX Ans
NPOXOoOXAEeHUSA NpaKTUKKN (CrIUCoK iumepamypbl oghopmMmrsemces 8 coomeemcemaeuu ¢ mpebogaHusmu
IOCT u ucrnionb3yemcs obuwiasi ckeo3Hasi Hymepauus 01151 cex aud08 UCMOYHUKO8)

a) OCHOBHasg nuTepaTtypa:

Ne n/n McTouHuK

1 Buodumamka: yuebHuk onsa sy3os / nog pea. B.I. ApTioxoBa. — M.: [lenoBas kHura: AkagemMn4eckun
npoekt, 2009. — 294 c.

2 ApTioxoB B.I. MonekynsipHasi OModusnka: MexaHn3mMmbl NPOTEKAHUS U PEryNsALUN BHYTPUKIETOYHbIX




npoueccos: y4eb. nocobue / B.I'. ApTioxos, O.B. bawapuHa. — BopoHex: N3pgaTenbcko-
nonurpadguyecknin LeHTp BopoHeXCKoro rocygapctBeHHoro yHmsepcuteta, 2012, — 220 c.
ApTioxoB B.I". CTpyKTypHO-pYHKLMOHANbHOE COCTOAHME BMOMEMOpPaH 1 MEXKIETOYHbIE

3 B3ammMmogencTeus: yueb. nocobue / B.I'. ApTioxoe, M.A. HakBacuHa. — BopoHex: N3gaTenbcko-
nonurpaduyeckmi LieHTp BopoHexckoro rocygapctseHHoro yHusepcuteta, 2008. — 156 c.
Pemunszos A.H. MeaunuuHckas n buonornyeckas usuka : y4eb. ans sysos / A.H. Pemnsos. —

4 MNSOTAP-Meaua, 2016. — 656 c. — OBC «KoHcynbTaHT cTygeHTa» - URL:
http://www.studentlibrary.ru/book/ISBN9785970435779.html

MpakTukym no 6uocpmsmke / [B.I. ApTioxoB n ap.] ; BopoHex. roc. yH-T ; [nog obw. pea. B.T.

5 N

ApTtioxoBa] .— BopoHex : U3gaTtensckui gom BI'Y, 2016 .— 313 c.

KanaeBa E.A. TeopeTuyeckne oCHOBbI U NpakTU4eCcKoe NPUMEHEHNE MaTEMaTUYECKON CTaTUCTUKN B
6 Buonornyeckmx nccriegoBaHnax n obpasosaHun : yuebHuk / E.A. Kanaesa, B.I". ApTioxos, B.H.

KanaeB; BOpoHeXCKWIA rocyaapCTBEHHbIN YHMBEPCUTET. - BopoHex : Nagatenbckuin gom BIY, 2016.
- 284 c.

6) gononHuTenbHasa nuTeparypa:

Ne n/n McTouHUK

7 ApTioxoB B.I'. OnTuyeckne metoabl aHanm3a MHTAKTHbIX M MOAUMUUMPOBAHHBLIX BMONOrMyYecKmx
cuctem / B.I'. Aptioxos, O.B. MNyTtuHueBa. — BopoHex: N3a-Bo BopoHex. roc. yH-Ta, 1996. — 240 c.
ApTioxoB B.I. Bronornyeckne memOpaHbl: CTPYKTypHasi opraHusaumsi, yHKunm, moandmkauus
8 PU3NKO-XMMUYECKMMU areHTaMu: y4eb. nocobue / B.I'. ApTtioxoB, M.A. HakBacuHa. - BopoHex:
M3a-8o BopoHex. roc. yH-Ta, 2000. — 296 c.

ApTioxoB B.I'. emonpoTtengbl: 3aKOHOMEPHOCTM (POTOXMMUYECKUX MPEBPALLEHNA B YCIOBUSIX
9 pasnuMyHoOro Mmnkpookpyxerus / B.I. ApTioxoB. — BopoHex: M3a-Bo BopoHex. roc. yH-Ta, 1995. —
280 c.

OnuromepHble 6enku: CTPYKTYpPHO-DYHKUMOHAmMbHbIE MOAMdUKaLUUM U pPorb CyObeanHUYHbIX
koHTakToB / B.I'. ApTioxos [u gp.]. — BopoHex: MN3a-Bo BopoHex. roc. yH-Ta, 1997. — 264 c.
BawapuHa O.B. buodumauka : yueb.-metoa. nocobume ans ctygeHtos / O.B. bawapuHa, B.I".

11 ApTioxoB. — Boponex : WML BI'Y, 2009. — 61 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m09-91.pdf>.

BawapuHa O. B. CnekTpanbHble 1 xpomaTtorpaduyeckue metoasl aHanusa duocuctem : yyeb.
mMaTepuansl 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

10

12

B) MHGOPMAaLMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchbl (oduumanbHble pecypcbl UHTEPHET):
Ne n/n NcToYHMK

1 OBC 3nekTpoHHas bubnunoTteka TexHnyeckoro Bysa. — URL: http://www.studmedlib.ru
OBbC YHuBepcutetckas bubnmorteka onnanH. — URL: http://biblioclub.ru
OneKTPOHHbIN KaTanor Hay4yHon 6ubnuotekn BopoHeXckoro rocygapCTBEHHOro yHMBeEpcUTETa.
— www.lib.vsu.ru
3BC «M3paTtenbctBa «JlaHby. - URL_http://www.e.lanbook.com
TekcToBas 6a3a AaHHbIX MEOUUUHCKMX 1 Bronornyecknx nybnmkauuim Ha aHrmMNCKOM SA3bIKe, Ha
5 OocHOBe pasgena «buotexHonorus» HauuoHanbHoW MeguumHckon 6ubnuotekm CLUA - URL
http://www.ncbi.nlm.nih.gov/pubmed

2
3
4

17. OOpasoBaTtefibHble TEeXHONOrMu, MpPUMEHsIeMble NpU NPOBEAEHUUN TMPAKTUKU W
MeToAu4YecKMe yKasaHusa AnAa oby4varowmxcsl No NPOXoXAeHUIO MPaKTUKN

OueHka 3HaHW, YMEHUIA N HaBbIKOB, XapaKTepuayrLmnx atanbl POPMUPOBAHUSA KOMMNETEHLMI, MPpU
NPOXOXOEHUU NPaKTUKM MPOBOANTCH B Xo4e NPOMEXYTOYHOM atTectauumn. [pomexytodHas atrectauuns
nposBoaMTCA B COOTBETCTBMM C [lONOXeHMeM O MPOMEXYTOYHOW aTTecTauum obyvarLlmxcs no
nporpaMmmam BbicLLero obpasoBaHus.

lMpomexyToyHasi aTTecTaumsi No NPakTUKe BKIOYAET MNOATOTOBKY M 3alLMTy OTYeTa.

OT4eT cogepxuT criegyrolime coctasnsowmne: obpaboTaHHbIN U CUCTEMATU3NPOBAHHbLIM MaTepuan
no TemaTuke MNPaKTUKK; SKCMEPUMEHTaNbHYK YacTb, BKMIOYAOLYK OCHOBHblE MeToAbl MpOoBedeHUst
nccregoBaHUss U ctatucTnyeckorm obpaboTku, obcyxaeHue MNOonyyYeHHbIX pesynbTaToB; 3akfioyeHue,
BbIBOAbl W CMNUCOK nuTepaTypHbIX UCTOYHMKOB. OT4yeT obs3aTenbHO MNOANUCHLIBAETCS (3aBepsaeTcs)
pykoBoguTenem npakTukn. PesynbTaTbl NPOXOXAEHUSA NPakTUKM AOKNaabliBaloTcs obyyawmmes B BUae
YCTHOro cooOLleHnMs C OEMOHCTpauMeln npes3eHTauumnm Ha 3acefaHum kadedpbl (3akouMTENbHON
KOHgbepeHLMM).


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

Mo pesynbTatam AokNaga C y4eTOM XapakTepUCTUKU PYKOBOAMTENS U KayecTBa NpeAcTaBeHHbIX
OTYETHbIX MaTepuanoB obyvalolleMycsi BbiCTaBNSETCH COOTBETCTBYOLLAS OLEHKA («3a4TEeHO», «He
3a4yTeHo»). OueHka Mo MToram MpakTUKU BbICTABMSIETCS 00y4YaloLMMCS PYKOBOAMTENEM MPaKTUKU Ha
OCHOBaHWUM oKnaja U OT4eTHbIX MaTepuarnoB, NpeacTaBeHHbIX 0byyatoLmMMmes.

Mpy oueHMBaHWM UCMONb3YeTCsl KAYECTBEHHAas LuKana oueHoK. KpuTepun oueHMBaHUS npuBeaeHbl

HWXe.

18. MaTepnanbHO-TeXHUYECKOEe obecneyeHme NPaKTUKN:

HanmeHoBaHue cneumnanbHbIX MOMELLEHNI K
NOMELLEHNI ANA CaMOCTOATENbHOW paboThl

OcHalleHHOCTb cneunanbHbIX MOMELLLEHUN U
NnoMeLLEeHUI ONA CaMOCTOATENBbHOM paboThl

YuebHasa ayautopus Ans npoBeAeHns 3aHATUN
ceMmnHapcKoro Tuna (nabopaTopHbIX 3aHATUN,
TEKyLLEero KOHTPONs 1 NPOMEXYTOYHON aTTecTaumm)
r. BopoHex, nnowaagb YHuBepcuteTckas, 4. 1, nom.
I, YuebHbin kopnyc Ne1 ayg. 59.

Hoytbyk Asus X55A/X55A, NpoeKTop Sanyo,
cneunanuampoBaHHas mebernb, 3KpaH Ans npoekTopa

Y4yebHas ayamTopus AN npoBeaeHns 3aHAaTun
ceMuHapckoro Tuna (nabopaTopHbIX 3aHATUN,
TEKyLLEero KOHTPOISA 1 NPOMEXYTOYHON aTTecTaumm)
r. BopoHex, nnowaab YHuBepcuTteTckas, 4. 1, nom.
I, YuebHbinn kopnyc Ne1 ayg. 61

CneunanunsmpoBaHHas mebenb, nabopartopHasd nocyaa,
pH-meTp noptatmeHbin HI83141, welikep-uHkybaTop And
nnaHweta Elmi SHAKER ST 3, mwukpockonsl Mukmes,
CnektpodotomeTp 13-54-00 Y.

YyebHasi ayantopus ons NpoBeAeHns 3aHATUN
CeMMHapcKoro Tuna (nabopaTopHbIX 3aHATUN,
CaMOCTOSATENbHOM paboThbl CTYAEHTOB, TEKYLLETO
KOHTPOMNS 1 MPOMEXYTOYHOW aTTecTauun)

BopoHex, nnowaab YHuBepcuteTckas, g. 1, nom. |,
Y4ebHbivi kopnyc Ne1 ayg. 67.

KomnbtoTepbl Celeron, Pentium, npoektop Sanyo, akpaH
AONsi NpoeKTopa, cneuvanuanpoBaHHasi Mebenb

Y4yebHas ayamTopus AN npoBeaeHns 3aHAaTun
ceMuHapcKkoro Tuna (nabopaTopHbIX 3aHATMI)

r. BopoHex, nnowaab YHuBepcutetTckas, g. 1, nom.
I, YuebHbin kopnyc Ne1 ayn. 68

CneunanusmpoBaHHas mebenb, nabopartopHasd nocyaa,

ueHTpudyra MPW-340, ueHTpucpyra  Eppendorf,
BMOXEMUNIOMUHOMETP BXI-07, 6nok OMTUKO-
MeXaHn4ecKni cnekTpocoTomeTpa C®-2000,

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

YyebHas ayantopus ns NpoBeAeHUs 3aHATUN
CeMMHapCcKoro Tuna (nabopaTopHbIX 3aHATUI)

r. BopoHex, nnowagb YHuBepcuteTckas, 4. 1, nom.
I, YyebHbinn kopnyc Ne1 aya. 349

CneunanusmpoBaHHas Mebenb, Habop nabopaTtopHom
nocygbl W LWITAaTMBOB, BbITSXKHOM LWWKad, MUKPOCKOMbI
Brnomepn-2

19. OueHo4HbIe cpeacTBa AN NPoBeAEeHNA TEKYLEN N NPOMEXYTOYHOWN aTTecTaumm

oby4arowmxcsl No npakTmke

HaunmeHoBaHue UnaukaTop(bl)
r’;ﬁ, pasgena AUCUMNIINHbI Ko“;;?;;’" AOCTMXKEHUA OueHounble cpeacTsa
(monyns) u KOMMETEHLMUN
i . OrK-1.2
1 0d20moeumersibHbIl OrnkK-1 ONK-4.1 CobecedosaHue
" | (opeaHu3ayuoHHbIL) OrK-4 : Bonpocsi 1-23
OcHosrou CobecedosaHue
(3kcnepumeHmarbHbld, OriK-2.2
2. | nonesoll, Orik-2 MK-2.1 Bonpocti 24-40
uccnedosamernbckul u MK-2 MNnK-2.2 AiHeaHuK npakmuKu
m.o.) lMpakmuyeckue 3adaHusi
3aknroyumernbsHbIl ONK-1 OrK-1.2
3. | (uHgbopmayuoHHO- OMK-4 OriK-4.1 LHesHUK npakmuku
aHanumu4veckuli) )
lpedcmasneHue OrK-1.2
4. | omyemHou OrlK-1 Omyem no npakmuke
GoKyMeHmauuu
MpomexyToyHas aTTecTauust B
¢hOpMa KOHTPONS — saveT Omuyém no npakmuke, npe3eHmauyusi




20. TunoBble OLEHOYHble cpeAcTBa M MeToAMYecKMe MaTepuanbl, onpegensilowume
npoueaypbl OLLEHUBAHUA U KPUTEPUN UX OLleHUBAHUS

20.1 TeKywWmMn KOHTPOJb yCNeBaeMocCTun

MNepeyeHb BONpocoB Ans NOAroToBKM K cobeceaoBaHUIO

1. O6wue TpeboBaHus BesonacHocTM Npu paboTe B Buodmanyeckon nadboparopum

2. Kakumu ctangapTamu, 3akoHaMu M OKYMEHTaMu cnegyeT pyKOBOACTBOBATLCA A1
obecneyveHnsa 6esonacHoro Tpyaa npu nposeaeHun pabot B nabopatopum?

3.  Yem pomxHbl 661Tb 060pyAoBaHbl nabopatopun B o6a3aTtenbHOM nopsgke?

4. TpeboBaHus, npegbaBnseMble K crevoaexie

5. Knaccudukaunsa XMMmMYecknx peakTMBoB Ha rpynnbl B 3aBUCMMOCTU OT CTEMEHU UX
OMNacHOCTMU.

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

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

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

9. TpeboBaHus, npegbaBnsemMble NpU aKkcnnyaTtaumm NnpubopoB 1 annapaTos

10. Kak npounsBoanTcs 403MPOBaHUE XUOKNX peakTUBOB

11. OcobeHHOCTM paboThbl C €AKMMU BELeCTBaMM

12. Yto 3anpeluaeTcs BblMBaTb B PAKOBUHY?

13. TpeboBaHusa 6e3onacHOCTN B aBapUNHbLIX CUTYaLMUSX

14. MwuHMMarnbHbIM Habop NepPBUYHLIX CPEACTB NOXapoTyLLeHus B nabopatopum

15. OcobeHHOCTM NnUKBMOAUMKN 3aropaHus B nomMeleHusx nabopaTtopun: 4Tto crnegyeT
racuTb TOSIbKO NECKOM, YTO MOXHO racutb BOOOWN.

16. Kaknm obGpasom npovcxoauT aBaKyaumsi COTPYAHUKOB NPW BO3HMKHOBEHUW MOXapa
N UHbIX Ype3BblYanHbIX CUTYaUnin, korga TpebyeTca HemeaneHHO NOKNHYTb NoMeLeHne?

17. XapakTepucTMka OCHOBHbIX NpubopoB W 000OpyaoOBaHMS, MWCMNOMb3YyEMbIX B
B6nodmanyeckon naboparopuu.

18. Twunbl Becos. Npasuna paboTbl ¢ Becamu.

19. Twvnbl [O3MPYIOLWMX YCTPOWUCTB: NWUNETKW, aBTOMatuyeckue [o3aTopbl U T.M.
Cnocobbl paboTbl ¢ aBTOMaTUYECKUM A03aTOPOM.

20. UeHTpudoyrun. MNpasuna akcnnyatauum.

21. TepmocTtaTbl. Tunbl TEpMOCTaTOB, 06NACTU NPUMEHEHUS N NpaBuna aKcnyaTauuun.

22. OcHOBHble MeTOAbl PUBNKO-XMMUYECKMX UCCreaoBaHn B buonoruu.

23. CdhopmynupynTe OCHOBHblE 3aKOHbl OTPaXeHUs W nNpenomMneHus CcBeTa
BELLECTBOM.

24. HasoBuTe ycnosusi, Heobxoanmble s NOrNoLEeHNs CBeTa.

25. Kakne 3akoHbl W npaBuna nexar B OCHOBE (POTOXMMMUYECKOro OencCTBUSA
ONTUYECKOro N3rny4yeHns Ha Gromonekynbl?

26. Yto Takoe onTudeckas NNOTHOCTb, CBETOMPOMyCKaHWe, CBETOMNOrnoLleHne
pacTBOpoB? B kakmx eguHuLax oHM namepsitotcs? KakoBa CBs3b MexXay 3TMMU BENMYMHaAMMK?

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

28. [anTe onpepeneHve crektpa nornoweHus Belwlectsa. Kakmmu napametpamu OH
xapaktepuayeTtca?

29. Kakyio uvHGpOpPMauUMlo MOXHO MOMAyYUTb NPU aHanuM3e 3NEeKTPOHHbIX CNEKTPOB
nornoweHnsa OUonorM4ecknx coeguHeHnn?

30. Xpomocopbl BUONOrMYECKNX MOMEKYT.

31. CnekTpanbHble cBONCTBa Hamboree BaxHbIX BUOMONEKyn (aMUHOKMUCNOT, NPOCTbIX
N CNOXHbIX 6enkoB, HYKNEMHOBbLIX KUCMOT, NMNMAOB, xnopodunna). Kakummn nepexogamu
obycnoBneHbl MakCUMyMbI CNIEKTPOB MOTMNOLLEHNS YKa3aHHbIX BELLECTB?



32. HasoBuTe cnekTpanbHble Nnpnbopsbl, ncnonb3yemble ana pabotel B YO- 1 BUOAUMOM
obnacTsax cnekTpa.

33. Jranbl aHanu3a gaHHbIX.

34. OcHoBHble TpeboBaHUA K popMMpOBaHMIO BbIOOPKN.

35. OcCHOBHbIE XapakTePUCTUKN Bapbupyromnx o6bekToB. CpegHue BENUYMHLI.

36. [lapameTpbl  COBOKYMHOCTW, XapakTepusyllline BapbUpoBaHWE  NpPU3HaKa.
Adncnepcusa, ctaHAapTHOE OTKINOHEHME.

37. Kakue HopmaTUBHbIE JOKYMEHTbI perfnamMeHTUpyoT COCTaBeHne otyeTa O HayyHo-
nccrnegoBaTtenbckon paboTte, oTyeTa No nNpakTuke?

38. Y10 npeacrasnsieT cobon gHEBHMK NpakTUKN? Kakosa Lenb ero BeaeHns?

39. KakoBbl Lenb 1 3agayn Bawero Hay4yHoro nccnegoBaHms?

40. Kakue anekTpoHHble 6a3bl Hay4YHOW MHopMaunn Bam n3secTHbl?

Mpumepbl NnpakTU4YeCKUX 3agaHNM Ans CTYOEHTOB NO Y4eOHOW NpakTukKe , Hay4YHo-
uccnepnoBaTesibCKoOn paboTe
MpakTuyeckoe 3agaHue No1
C wucnonb3oBaHMEM WHMOPMALMOHHBIX 3NEKTPOHHO-06pa3oBaTenbHbIX PECYPCOB
noaroToBUTb MUHU-NEKLMIO MO N3BpaHHOM TeMe UCCredoBaHUA U NpoYnTaThb ee Konneram.

MpakTuyeckoe 3apgaHue No2
1. ViccnepgoBaHue cnekTparibHbIX CBOMCTB HEKOTOPbLIX BUOMONEKYIT.
2. OnpepgeneHve  KOHUEHTpauuMM  MUCcrnegyemoro  BeuwecTBa B  pacTteope
CNeKTPodOTOMETPUYECKMM METOAOM.
3. Onpegenexne yaenbHoro kKoadduumeHTa nornoweH1st UCcregyemoro BeLecTsa.

LLa6noH oT4yeTa O BbINOMIHEHUN NMPaKTUYeCKoro sagaHua Ne 2
OT4eT 0 BbINONTHEHUN NPAKTMYECKOro 3aganns Ne  <HazeaHue membi>, BbINONIHEHHOW B
pamkax y4ebHOM NpakTUKN NO NOMYyYEHUIO NEPBUYHBLIX NPOdECCUOHANBHBIX YMEHUA N HAaBbIKOB
obyuarowmmesa 1 kypca <@.U1.0.>, cneumanbHocTb — 30.05.02 MegnumHckasa 6uodunauka
Llenb paboTtbi:
dTanbl paboTbl:
O6opynoBaHue n matepmanbi:
Xop paboTbl: (Kpamkoe onucaHue xol0a pabomel ¢ yKazaHUeM Nep8uUYHbIX OaHHbIX,
pacyemHbix ¢bopMyrsi, pe3yrbmamos MNPOMEXYMOYHbIX U KOHEYHbIX pacyemos;
unnrcmpamueHbIl  Mamepuan (epaguku, ¢ghomoepachuu u np.), obobwarowue
mabnuusi)
BbiBoAabI:
Kputepumn oueHku:
Kputepunammn oueHnBaHus BbIMOMHEHMS NPAKTUYECKOro 3a4aHns siBNsTCA:
— MOArOTOBKa K 3aHATUIO (OhopmIieHne 3aHATUA B paboyen TeTpagm B COOTBETCTBUM C
METOANYECKMMM pEKOMEHOALMAMN);
— OTBETbI Ha YCTHbIE BOMNPOCHI MO TEME 3aHATUA U coaepXaHuto nabopaTtopHon paboThl;
— aKTUBHOCTb M CaMOCTOATENBHOCTb NPW BbINOSTHEHUWN 3aaHWUN;
— odhopMrieHne pe3ynbTaToB B COOTBETCTBUN C METOANYECKMMU PEKOMEHAALNSAMN;
— YMeHue aHanuampoBaTtb, 06CyXOaTb MOSyYeHHble pe3ynbTaTbl U CaMOCTOATENbHO
dhopmMynnpoBaTh BbIBOAbI.
PaboTta cuuTaetca BbLINOSIHEHHOMW W 3a4YTEHHOW, €ecnn CTYAEeHT B KOHLE 3aHATUSNA
npeacTaBus OTYET B COOTBETCTBUM C JAHHBIMU METOAMYECKUMU PEKOMEHOALMAMM.

20.2 NMpomexyToyHana aTrecTauus

I‘IpomemyTquaﬂ aTtrTectauuna no gucunniinHe ocyLlecTBndAeTCcAa C NOMOLLbIO crieayrounx
OLEHOYHbIX CpeacTB. OTYET MO NnpakTuke



Kputepumn oueHku

OueHka "3a4yTeHoO" BbICTaBNAETCHA, ecnn oby4arowmincsa ¢ NOMOLLbI0 MHOPMALMOHHBIX
3MEKTPOHHO-00pa3oBaTenbHbIX PECYPCOB HALLEN M NpoaHanuamMpoBan He MeHee 5 NCTOYHMKOB
(Hay4Hble MOHOrpaduu, ctaTbM B HayudHbIX XypHanax, maTtepuanax KoHdepeHuun wn T.4.),
COCTaBUI CBSAA3HbIA, JIOMMYECKN BbIBEPEHHbIM 0030p MpoaHanM3MpoBaHHbIX WCTOYHUKOB,
ochopMUn CANCOK NnTepaTypbl ¢ cobntoaeHnem ocHoBHbIX TpeboaHun MOCT.

OueHka "He 3a4yTeHO" BbICTaBnsieTCsA, ecnnm  obyyawwmncs C  NOMOLbIO
MH(POPMALMOHHBIX 3NEKTPOHHO-06pa3oBaTeNbHbIX PECYpPCOB Hawen W npoaHanuanposan
MeHee 5 WCTOYHUKOB (HayyHble MOHOrpacumn, CTaTbM B HaAyYHbIX XypHanax, maTtepuanax
KOH(epeHuMn u T.4.), HEe CMOr COCTaBUTb CBSA3HbIA, JIOTMY4ECKM BbIBEPEHHbIN 0630p
NpoaHanmM3npoBaHHbIX UCTOYHMKOB, OCDOPMUIT CMIMCOK NUTEpaTypbl C rpybbiMM HapyLLEHUAMMN
TpeboBaHun NOCT.

CopepxaHue (CTpyKTypa) oT4eTa

MWHOBPHAYKN POCCUA
®EAEPAINBHOE NOCYAAPCTBEHHOE BIOMKXETHOE OBPA30OBATE/IBHOE YHPEXOEHUE

BbICLLIEF'O OGPA3OBAHUA
«BOPOHEXXCKWMX TOCYOAPCTBEHHbIN YHUBEPCUTET»
(Preoy BO «Bl'Y»)
OTYET*
No UToram y4eGHOM NPaKTMKMU NO NOSYYEHUIO NEePBUYHLIX NPOGEeCCMOHaNLHbIX YMEHUI 1
HaBbIKOB
cTygeHTa Kypca, cbakynbTeTa

( damunus, umsi, 0T4ECTBO)

B C no 20T
(mecTo (dhakynbTeT, BY3) 1 Bpems npoxoxaeHusi NpakTukm)

OnucaHue TexHONorMmM NnpoBeaeHUs

OTueT JomKkeH copepaTb creayloLLmMe cocTaBnsaowme: Lenb, 3a4a4m npakTukn, Mecto U CpoKu
npoBeAeHUsl, OCHOBHbIe 3Tanbl, 06paboTaHHbIN U CUCTEMATU3NPOBAHHbIA NUTEPaTypHbIA MaTepuan no
TEMaTUKE NPaKTUKKU; IKCMEPUMEHTAsIbHYI 4acTb: OCHOBHblE METOAMKM NPOBEAEHUSI UCCIeLoBaHus,
cTatucTudecko 06paboTkM, MOMyYeHHble pe3ynbTaThl M 3aKMYeHMe, CNUCOK NUTepaTypHbIX
NCTOYHUKOB.



OTuyeT obsi3aTenbHO MoanucbiBaeTcs pykoBoauTenem. PesynbTaTbl MPOXOXAEHMST MPaKTUKM
AOKNagblBaloTCA CTyOAEHTOM B BWAE YCTHOIO COOOLLEeHWs C [OeMOoHcTpauuen npeseHTauun. [lo
pesynbTatam [okrnaga, ¢ y4eToM OTBETOB Ha BOMPOCHI CTYAEHTY BbICTaBMSIETCS COOTBETCTBYHOLLAS
OLleHKa.

TpeGOBava K BbIMOJIHEHUIO 3a4aHUN, WKanbl U Kputepun oueHnBaHunsA

OueHka  "sauTeHO"  BbicTaBnsieTcd  obydawolwemycsi, €ecnum  OH  BbINOMHWA
3anfaHnpoBaHHbIN B paMKax 3adaHus Ha MpakTuky obbem paboTbl No m3bpaHHOM Teme
nccnegoBaHusi, npeactaBunl B MeYyaTHOM WM 9MEKTPOHHOM  BapuaHTax — MOSHOCTbIO
0POPMIEHHBIN OTYET NO MPaKTUKe.

OueHka "He 3a4yTeHO" BbiCTaBnsieTcs oby4valolemMycsi, €ecnv OH He BbIMOSHUI
3anfaHnpoBaHHbIN B paMKax 3adaHus Ha MpakTuky obbem paboTbl No m3bpaHHOM Teme
nccnegoBaHus, He NpeacTaBui OTYET Mo NpakTuke

20.3. 3agaHus, peKkoMeHAOBaHHbIe K UCMOMb30BaHUIO NPU NPOBeAeHUM ANarHoCTUYeCKux pabdor
C Uenblo OLleHKU OCTaTOYHbIX 3HAaHUI MO pe3yrnbTaTaM OCBOEHUSI AUCLMMNIIUHbI

TEeCTOBble 3adaHnA

1. K 6enkam nnasmbl OTHOCAT
1) KepaTuHbI

2) anacTuH

3) rnobynuHbI

4) ckneponpoTEUHbI

2. OcHOBHasi Macca aMMHOKMCIOT opraHvama

1) ncnonb3yeTcst AN CUHTE3a HYKINENHOBbIX KUCIOT
2) ucrnonb3yeTcs Ans cMHTesa 6enkos

3) noaBepraeTcs 4e3aMMHUPOBAHMIO

4) nogsepraeTcsl nepeaMMHNPOBaHUIO

3. lNoBblWweHVE CbIBOPOTOYHOWN aKTUBHOCTU opraHocneungmyecknx depmMeHToB npy NaTonorum
ABNSETCA CNEeACTBUEM

1) yBenu4eHus cuHTe3a 6enkos

2) NOBbILLIEHUSA MPOHNLIAEMOCTU KITETOYHbIX MeMBPaH 1 paspyLUeHUs KIeTok

3) ycuneHus npoteonuaa

4) KNeTo4HOro oTeka

2) CUTyauuMOHHbIE 3a4aHuUs C Pa3BEPHYTbIM OTBETOM CIOXHbIE:

OnuwunTe NpMHUMN U anropuTm onpeaenexus obuiero 6enka B CbIBOPOTKE KPOBWN BUypeToBbIM
METOAOM (C MOMOLLbIO CTaHAAPTHOro pacTeopa).

OTanoH oTBeTa: B LWeno4vHoun cpeae 6enok obpasyet ¢ MoHaMuM Mean KOMMNIEKCHOe
coeanHeHne MoneToBOro LBeTa, MHTEHCMBHOCTb OKPACKM KOTOPOro NponopunoHansHa
KOHUeHTpaumn 6ernka B npobe (CbiIBOPOTKA KPOBU, Nriasma, crntoHa). Xog paboTsl. CmewaTs B
ofHomn npobupke kannbpartop (CTaH4apTHbIV pacTBop 6enka) n ctaHgapTHbI GUYypPETOBbIN
pacTBoOp, a B Apyron — nnasmy n ctaHaapTHbIN BMypeToBbIv pacTBop. [lepemeluatsb,
BblaepxaTtb 15 MuH npu kKomHaTHoM Temnepatype (18- 25Co ). NamepuTb onTnyeckyro
NMoTHOCTb onbiTHOM (Eon) u ctaHgapTHoun (EcT) npo6 npoTnB peareHTa. PacyerT:
KoHueHTpaumto 6enka (C) B npobe B r/n paccuntatb no popmyne: C = (Eon/ EcT) x A, rae A —
KOHUEHTpauunsa benka B kannbparope, r/n.



3) CUTyalUMOHHbIE C Pa3BEPHYTLIM OTBETOM NPOCTbIE

pH o3HavaeT
OTanoH oTBeTa: CMMBOJ1, ABMSIOLWMNNCA OTpULAaTENbHBIM AECATUYHBIM NTorapndMoM MOMSIPHON
KOHLEHTpauum NoOHOB BOOOPOA

4) 3apgaHug, TpedbyroLlero KOpoTKOro oTeeTa

Hanbonbluas yaenbHas akTMBHOCTb KpeaTUHKMHA3bl XxapakTepHa ans
JTanoH oTBeTa: MblLLL,

BuoreHHbIn amMuH, KOTOpbIN 06nagaeT NpPoTUBOANIEPrnYeckKUM AeNCTBUEM — 3TO
JTanoH oTBeTa; rmctamuH

1) TecToBbIE 3a4aHUA

1. YTo NnoHUmaeTcs B CTaTUCTUKE N0 TEPMUHOM «Bapuauma nokasartensa»?
a) N3MEHEeHME BENMYUHbBI NOKa3aTens;

0) N3MEHeHNe Ha3BaHUA nokasaTens;

B) UBMEHEHMEe pa3MepHOCTM nokasaTens;

) BCE OTBETbI BEPHbI.

2. TepMUH «Koppensaumsa» B CTaTUCTUKE NOHMMALOT Kak:
a) CBsA3b, 3aBUCMMOCTb;

0) OTHOLWEHNE, COOTHOLLEHHUE;

B) OYHKUMIO, YpPaBHEHWUE;

) OTKNOHEHNE, pacxoxgeHue.

3. AHanuTnyeckas YyBCTBUTENbHOCTb METOAA UCCNefoBaHUS — 3TO

a) CNOCOOHOCTL BbISIBIIATL HAMMEHbLLEE pasnuyne Mexay ABYMsi KOHLEHTpaunsMm
aHanM3npyemMoro KOMMOHEHTA;

0) AnanasoH KOHLEHTpaLuii aHanM3npyemoro BeLLecTBa, B KOTOPOM M3MEPEHNS
BOCMNPOUN3BOASTCS;

B) Mepa BOCNPON3BOANMOCTN KOHKPETHOIO Habopa N3MepPEHUn C OOHUM U TEM Xe
aHanuanpyembiM 06pasuom;

r) ogHa U3 XxapakTepucTUK MeToaa, KoTopasi NokasblBaeT Kak COOTHOCSTCS 3aTpaThbl YyCUNui
(Mnn pecypcoB) Ha NpoBeAeHNE UCCNeaoBaHUA U pe3ynbTaT (M CTENEHb LOCTKEHUS LIENN).

4 MaccoBasi 0ons BellecTsa rnokasbiBaeT

a) CKONbKO MOJSEN pacTBOPEHHOIO BELLIECTBA COAEPXKUTCA B OQHOM NUTPE pacTBOpa;
6) CKONbKO 3KBMBASEHTOB BELLECTBA COAEPKUTCS B OOHOM NNTPE pacTBopa;

B) CKONbKO rpamMMOB pacTBOPEHHOro BelecTBa cogepxutcs B 100 rpammax pacteopa;
r) BCe OTBETbl BEPHbI.

5. CKopoCTb ceguMeHTauumn cpepudecknx YacTuy, 3aBucuT oT
a) LEeHTPOBEXHOro YCKOpEeHUs;

6) NNOTHOCTW 1 paguyca YacTuu;

B) BA3KOCTU Cpeabl CyCneHANPOBaHUS;

) BCe OTBETbI BEPHBI.



6. Ha yem ocHOBaHO pa3geneHne MakpoMOSeKysmt METOLAOM refnb-punbTpaummn?
1) Ha pasgeneHun no pasmepy
2) Ha pasgeneHun no 3apsagy

3) Ha pasgeneHum no cnocobHOCTM CBA3bIBATLCA C ONpeAeneHHbIMU OYHKLMOHAMbHBIMM
rpynnamm
4) BCE OTBETbl BEPHbI

7. Kaknm MeTogoM yYE€HbIN MOXET OTAENUTL sSiApa KNEeTOK OT OCTanbHOro COAEPKMMOro?
1) AnddepeHumansHOro LeHTpudyrmpoBaHns

2) CNeKTpohoTOMETPMPOBAHMS

3) paguorpadcum

4) BCEMU NepeYvncneHHbIMN MeTogamu

8. SDS-anekTpodopes No3BoNsAEeT pasgenntb Monekynbl 6enka no

1)  sapsgy

2) pasmepy

3) 3apsagy v pasmepy

4) NPOCTPaHCTBEHHOW KOHUrypaumm

3) CUTyalUMOHHbIE C Pa3BEPHYTbIM OTBETOM NPOCTbIE

Ona sumsyanusauuun [OHK-pparmeHTOB a Takke WX pasgeneHus B 3aBUCMMOCTM OT AOJSIMHbI
ncnonb3yeT renb-anekrpodopes. [Ana onpegeneHnsa onuHel nonyyeHHolx OHK dparmeHToB
ncnonb3ytTcss Kommepyeckue pacteopbl AHK, koTtopble cogepxat dpparmeHTol JHK Monekyn
CTporo onpegeneHHblx ONuH. Takne pacTBopbl HasbliBaeTca «Mapkepamu anuH  [OHK-
dparmenToB» («DNA ladder», «nunHenkay, «mapkepbl [HK»). Ha wunntocTpaunn npuBedeHa
doTorpacus rens, Ha KoTopbln 6b1n HaHeceH mapkep OHK (cnesa) n obpaseu HK (cnpasa), u
pacwundposBka anvH JHK dpparmeHTOB Mapkepa.

SparvwesT

* Buayanuiaumws Map«epa
1 kb DNA Lacoer

Obpaszey

Heobxoammo onpeaenvtb NPUMEpPHYH ANMHY (KONMYECTBO M.H.) KaXaoro n3 Tpex oparMeHToB
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 oteeTa: Cnefyet COOTHECTU AMNHbBI NONyYeHHbIX oparmeHToB OHK 1 gnvHbl
dparmeHToB [JHK mapkepa. ®parmeHT A - 3000-4000 n.H.; PparmeHT B - 1500-2000 n.H .;
®parmeHT C - 750-1000 n.H.

Ha yem ocHoBaH NpMHUMN MeToAa ocaxaeHusi 6enkoB CoNaAMM TSXKENbIX MeTannoB?
OTanoH oTteeTa: benku npu B3aMMogencTBnn C CONAMU TSHXKESbIX MeTannos (CBUHUA, Meau,
cepebpa, pTyTn 1 gp.) agcopompytoT ux, obpasysi coneobpasHbie U KOMMNEKCHbIE COEAUHEHMS,



pacTBOpuMble B U3bbITke 3aTUX conen (3a ucknoyeHnem conen AgNO3, HgClI2), Ho
HepacTBOpMMbIe B BOAE.

4) 3aganuns, TpebyoLLero KOPOTKOro oTeeTa

[aHHbI MeToa OCHOBaH Ha rMbpuamsaumnmn n3BecTHOM No HykneotuaHomy coctaBy JHK-npobbl
C Y4aCTKOM TeCTMPYeMON XPOMOCOMbI 1 C NOCNeAYOLWMM BbIsiBIIEeHNWEM pesyrnbTaTta
rmbpuamsauumn no MeTke — oriyopecLeHTHOMY CUrHany B OXXMaaeMoM MecTe

AT1anoH otBeTa: metoa FISH-ananusa

[aHHbIn MeToa uccnepoBaHna pparmeHToB HK obecneunBaeT pasgeneHme aTux
doparMeHTOB Npu UX pacnpeneneHnm Ha NOBEPXHOCTU NofnakpunaMmmagHoro rens
OTanoH oTBeTa: anektpodopes

OnekTpodopes B arapo3HOM refie — cTaHAapTHbIN METOA, UCMONb3yeMbI AN pa3aeneHus,
NOeHTUMUKaLMM 1 OYUCTKN PparMeHTos ...
OTanoH oTBeTa: HyKNenHoBbIX KMcnoT (gonyckaeTcs oteeT — [JHK 1 PHK)

depMeHThI, Y3HatoLwme onpenenénHbln ydactok JHK gnnHom oT YeTbIpe€x nap HyKrneoTUaoB m
pacLiennaoLmne HyKneoTUaHY Lenb BHYTPU y4acTKka y3HaBaHUS UM BHE ero Ha3biBaloTCs ...
OTanoH oTBeTa: pecTpuKTasbl

TecTtbl

1. [Ana nccnegoBaHusa hepMeHTOB B Bronormdeckmnx obpasuax ncnonb3yeTcs MeTon;:
a) cnekTpodOTOMETPUYECKUI MEeTOS;

0) POTOINEKTPOKONTIOPUMETPUYECKNI METOS;

B) KOHOYKTOMETPUYECKUA MeTos;

r) BCe nepeyvncrieHHble MeToabl.

2. benkoBble hpakumnmn CbIBOPOTKN KPOBW N APYrnX Bronormyeckmx obpasLoB MOXHO pa3gennTb
BCEMM CrnegywmMmm metogamMmm, Kpome:

a) BbiCanMBaHus;

0) anekTpodopesa;

B) Xpomartorpaduu;

r) TUTPOBaHWNSA

3. K hmnsmko-xmmmyecknm metogam aHanmsa OTHOCUTCS:
a) cnekTpodoTOMETPUS;

0) HabntoaeHue;

B) CTaTUCTUYECKUIN aHanus,;

r) MogenupoBaHue.

4. Ha ®3Ke onpenensioT:

a) OMTMYECKYH NIIOTHOCTb;

0) nokasaTenb NPenoMIIEHNS;
B) pH pactBopa;

r) NAIOTHOCTb pacTBopa.

5. Nenb-hunbTpauus No3BoNsET pa3aenatb 6enku no
a) 3apsagy Monekysbl;
0) BenmuuHe n bopme Monekyn;



B) CMOCOBGHOCTM MOEKYN CBS3bIBATLCS C NUraHOoM;
r) HaNM4YMIO B MOMeKyrne onpeaeneHHbIX PyHKUMOHANbHbIX rpynnm.

6. ObpaTHasa TpaHCKpMNUmMa — 3TO Npouecc ...

a) obpasoBaHusa ogHouenovyeyHon PHK Ha ocHoBaHuu nHgopmaumm B asyuenoveyHon JHK;
0) cnHTe3a 6enka U3 aMMHOKUCAOT Ha MaTpuue nHgopmaumoHHon (MatpudHon) PHK (MPHK,
MPHK);

B) o6pasoBaHusa geyuenovyeyHon AHK Ha ocHoBaHun nHdopmauumn B ogHouenovyeyHon PHK
r) Npouecc crnnancuHra Bo BpeMS 3KCMPeCccun reHa, KoTopbl NO3BONAET O4HOMY reHy
KOOAMPOBaTb HECKOSbKO BEnKoB.

2) CUTYyauUMOHHbIE 3aaHUs C Pa3BEPHYTbIM OTBETOM CIOXHbIE

OnnwuTte aTanbl BbIOEMNEHUA WHTAKTHbIX MUTOXOHOPUMA C MOMOLWbBI AnddepeHumnanbHOro
LeHTpMdYrnpoBaHua? YKaxuTe, kakmue ycrioBusi npym aTom Heobxoanmo cobnogats.

OTanoH oTBeTa: Mpouenypa BblOENEHNA MUTOXOHAPUMA BKNOYaeT 4eTbipe 3dTana: 1)
romMoreHmsauus; 2) otaeneHme MMToxoHapuanbHon dpakumm MeTogoM anddepeHumnanbHOro
LeHTpUdyrnpoBaHus; 3) Oo4MCTKa NOSTlyYEHHOM pakuum nyteM MOBTOPHOrO MpoOMbIBaHuS; 4)
onpegerneHne YNCToTbl U KayecTBa MofydeHHOro npenapata. Bce onepauuun no BblaeneHuto
MUTOXOHAPUA OOSMKHbI MPOBOAUTLCS B CTPOrO KOHTPOMMPYEMBbIX YCNOBUAX, NpU TemnepaType
0-4°C. [Ona npeaoTBpalleHUs MOBPEXOEHUS MeMOpaH MUTOXOHAPUA M COo34aHus
N30TOHMYECKMX YCNOBUA cpeaa romoreHm3aummn (BblgeneHnsa) OrmkHa BKNYaTb OCMOTUK (H-p,
caxapo3sy), CnocobCTBYHOLLMIA NyYLLEN COXPAHHOCTN MUTOXOHAPUN.

3) cnTyauUnoHHbIE C pa3BEePHYTbIM OTBETOM MPOCThIE

1 MeTog monekynsipHon 6uonornn, No3BONAKLWNN 4OOUTLCA 3HAYNTESNBHOIO
yBenuYeHnsa maribiX KOHUeHTpauun onpeaenéHHblix oparMeHTOB HYKIEMHOBOW
kncnotbl (AHK) B Guonornyeckom matepumane (npobe) - ato

OTanoH oTBeTa: nofiMmMepasHas uenHas peakuus (gonyckaetcsa oteet NLP)

4) 3apgaHud, TpebyrLlero KOpoTKOro oTeeTa

"enb-xpomartorpadus (MoONekynsapHo-cUToBas xpomatorpadus) OCHoBaHa Ha
pasgeneHnn BeLLEeCTB B COOTBETCTBUN C UX ...
OT1anoH oteeTa: Pasmepamu (M1 MONEKynsapHbIMU Maccamm).

3 Onektpodope3 - 9TO [OBWKEHUE 3apsPKeHHbIX YacTul, B anekTpuyeckoMm none. [Ans
WHOYUMPOBAHUSA [ABWXEHWsT MOMekyn Heobxoaumo criegylollee: anekTpudeckoe none;
3apsKeHHble YacTuubl; cpefa, B KOTOPOW MOXET MPOMCXOOUTb OBWXKEHWE. DTN TpU drnemeHTa
KOHTPONUPYIOTCS CnegyrowmMmm napameTpamun: BpeMsi anektpodopesa; Ttemnepatypa, npu
KOTOPOM NPOUCXOANT 3NeKTPOopes; HaNPsXKEHNE U ......

OTanoH oteeTa: pH cpenpbl

4 ®epmeHT, ncnonbdyembin B MNLP HasbiBaeTcs ....
OT1anoH oteeta: [IHK-nonumepasa (gonyckaetcsa oteeT Tag-nonumepasa)

5. Nepexog OHK n3 gByxHUTEBON (DOPMbI B OAHOHUTEBYHO MPU paspbiBe BOAOPOLHbIX CBA3EN
MeXay KOMMNIieMeHTapHbIMW NapamMmu OCHOBaHUW NpoTuBononoxHblx uenen OHK noa
BO3€eMCTBMEM BbICOKMX TemnepaTtyp — 370 ...



OTarnoH oTBeTa: AeHaTypauusa (gonyckaetcsa oteeT geHatypaums AHK)

OnucaHne TexHONorMu NpoBeaeHusA

CdhopmmpoBaHbl KOMMMEKChl 3agaHui (BKNHOYaloLWmMe TECTOBLIE 3adaHus, pacyeTHble 3agauyu,
CUTYaUVOHHbIE, MPaKTUKO-OPUEHTMPOBAHHbIE 3adayvn / MUHU-KENCHI U TEMbI AN HaNMCaHUSA 3cce Ans
OLEHKM  chopMMpPOBAHHOCTM  KOMNETeHUMn Yy  obyyawuwlerocd. 3agaHus  pasMelleHbl  Ha
O6pasoBaTtenibHOM nopTasne «ANeKTPOHHLIN YyHMBepcnuTeT BIMY».
[unarHocTnyeckasn paboTta cogepXxuT 4 Tuna 3agaHuii;
- BOMPOChHI 3aKpbITOro Tuna (TectoB) ¢ BbIGOpoM 1 NnpaBunbHOro oTBeTa n3 4 NpeanoXeHHbIX BapnaHToB
(nHble BapuaHTbl oroBapmBaloTCa B TeKCTe 3afaHus). Kaxabli npaBurbHbIN OTBET oueHuBaeTcs B 1
©ann, HenpaBwnbHbIN - 0 6Gannos..
- BOMPOCHI OTKPbITOrO TuNa, Tpebylwmx KpaTkoro otBeta (OOQHO CNOBO, CrOBOCOYETaHWE, YUCro B
crny4vae pacdeTHoM 3agaym). Kaxabii npaBuibHbIA OTBET OoLeHuBaeTcss B 2 6anna, HenpasusbHbI - 0
©annos.
- BOMpPOCbI OTKpbITOro Tvna dgopmara "manoe acce" (MMeeTcs B BUOY He nuTepaTypHas dopma, a Tun
3agaHua 1 obbem oTBeTa), Tpebywwmx cxatoro otBeTa (0T 5 oo 20 CTPOK TekcTa) Unn pelueHue
3agaHna Ha cooTBeTcTBME. Kaxkabl NOMHLIN NpaBuibHbIA OTBET OLeHUBaeTcs B 5 6annos.
- BOMPOC OTKpbITOro Tvna dopmara "6onblwoe acce", Tpebytowmnn passepHyToro oreeta (o 40 cTpok
TekcTa). [NonHbIi NpaBunbHbIM OTBET oueHnBaeTca B 10 6annos.
OTtBeTbl HabupalTCcss C KnaBMaTypbl; Henb3s MONb30BAaTbCA AOMOSHUTENBHLIMU  UCTOYHUKAMM
MHdopMaumn, TenedoHamu, KanbKynsaTopamu; MOXHO paboTaTb Ha YepHOBMKaX, HO MPU MPOBEpPKE
paboThbl OHWN HE YYNTbIBAIOTCA.
3apaHusa, Tpebyowme KpaTkoro oTBeTa, Manoe u 6onblloe acce TPebyT PyYHOW NPOBEPKM, NOITOMY
nToroBas oueHka 3a paboTry OydeT mM3BecTHa He cpady MO OKOHYaHMM TECTUPOBAHWUA, a CrycTs
HEKOTOpPOE BpPEMS.

Kputepumn u wkanbl oleHMBaHUA:

[ns oueHvBaHWs BbINONIHEHWUS 3a4aHUN Ucnonb3dyeTca bannbHas wkana:

1) TeCTOBblE 3a4aHus:

— CpefHUN ypoBeHb CIOXHOCTK (B hOpMYyNMPOBKE 3a4aHusa NepeyncrieHbl Bce BapMaHTbl OTBeTa):

. 1 6ann — ykasaH BepHbI OTBET;

. 0 6annoe — ykasaH HEBEpPHbLIA OTBET, B TOM YMCIIE YACTUYHO.

— MOBbILEHHbIA YPOBEHb CIOXHOCTU (B (QOPMYNMPOBKE 3adaHuMs OTCYTCTBYHT BapuaHTbl OTBETa
(Hanpumep, 3agaHnsa C KOPOTKUM YMUCNOBBLIM UITM BbIYUCTIIEMbIM OTBETOM)):

. 2 BGanna — ykasaH BepHbI OTBET;

. 0 6annoe — ykasaH HEBEpPHbLIA OTBET, B TOM YUCIIE YACTUYHO.

2) pacyeTHble 3a4a4u, CUTYaLIMOHHbIE, NPAKTUKO-OPUEHTUPOBAHHBIE 3a4a4M / MUHU-KENCbI:

— CpegHUN ypoBEHb CITOXHOCTU:

. 5 bannoe — 3agava peLueHa BepHO (Mony4yeH npaBuiibHbIN OTBET, 00OCHOBAH X0 peLleHns);

o 2 6anna — pelleHne 3agavn CoaepXUT He3HaunTenbHble OWNOKM, HO NpMBEAEH NPaBUITbHbIN
XOA PacCy>XAeHWIn, Unun nonyyeH BepHbI OTBET, HO OTCYTCTBYeT OOOCHOBaHWE Xo4a €e peLleHusi, Unu
3afja4ya pelweHa He TMOSIHOCTbI, HO MOslydeHbl MPOMEXYTOYHble pesynbTaTthl, OTpaxarowue
NpPaBuUbHOCTb XOA4a peLLeHns 3adauu;

. 0 6annoB — 3agaya He peLleHa Unu pelleHne HEBEPHO (X0 peLleHns ownboYeH NN CoO4ePXKu
rpybble ownbku, 3HauMTeNbHO BNUSIOLLME Ha AanbHelllee nlyyeHve 3agadn).

— MNOBbILLIEHHbIV YPOBEHb CMOXHOCTMU:

. 10 6annoB — 3agaya peLueHa BepHO (MonyYeH NpaBuiibHbIN OTBET, OOOCHOBAH X0 peLleHns);

o 5 6annoB — pelleHne 3agadn COAEPXKUT HE3HAYUTENbHbIE OLWMOKN, HO NPMBEAEH NPaBUNbHbIN
XOA PacCy>XAeHWIn, Unun nonyyeH BepHbI OTBET, HO OTCYTCTBYeT OOOCHOBaHWE Xo4a €e peLleHusi, Unu
3afjaya pelweHa He TMOSIHOCTbI, HO MOslydeHbl MPOMEXYTOYHble pesynbTaTthl, OTpaxarowue
NpaBUIbLHOCTb X04a peLUeHns 3a4auu;

. 0 6annoB — 3afjaya He peLleHa Unn pelleHne HEBEPHO (X0 peLleHns OLWMBOYEH NN CoaepXu
rpybble ownbKM, 3HAUYMTENBHO BNUAOLLME HA AanbHeNwWee n3ydeHme 3agaydn).

3) acce:

o 10 GannoB — cogepxaHwe 3cCe COOTBETCTBYET 3asiBMIEHHOM Teme, a Takke He MeHee 6

H/XEYKa3aHHbIM NoKa3aTesidM;



o 8 GannoB — coaepxaHuWe 3cce COOTBETCTBYET 3asiBNIEHHON Teme, a Takke He MmeHee 4
HUXKEeYyKasaHHbIM NokasaTensam, YacTUYHO He MeHee 3 nokasaTensam;

o 5 6annos — coaepkaHne 3cce COOTBETCTBYET 3asBNIEHHON TeMe, a Takke YaCTUYHO He MeHee 6
nokasaTensim;
o 2 Banna — coaep)aHne acce COOTBETCTBYET 3asBMEHHON TEME, a TakkKe YaCTUYHO He MeHee 4
rnokasaTensim;
o 0 GannoB — codepxaHuWe 3cce He COOTBETCTBYeT 3asiBrieHHoW Teme unu Gonee 4yem 3
nokasaTensim.

[NokasaTenun oueHnBaHUS:

- NONTHOTa PacKpPbITUSA TEMBbI;

- Hanuune B paboTe NoO3MUMM ee aBTOPA;

- apryMeHTMPOBaHHOCTb BbIABUHYTOMO Te3anca paboThl;

- YeTKOCTb, JTOTMMHOCTb, CMbICIIOBOE €UHCTBO U3JI0XEHUS;
- 000CHOBaHHOCTb BbIBOOB;

- TPAMOTHOCTb U3ITOXEHMWSI.



