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NMPOIrPAMMA NMPAKTUKHU

b2.B.01(H) NMpousBoacTBeHHas npakTuka (Hay4yHo-uccnegoBartesibCcKas)

1. Koa n HaumMeHOBaHMe HanpaBfieHMA cneunanbHOCT!:

30.05.01 MegnumHckasa buoxmmmnsa

2. Cneunanusaums:

MeavumHckas buoxnmms

3. Keanudumkaums (cteneHb) BbiNnycKHUKa: Bpay-6moxnmmk

4. Popma obyyeHusa: OyHas

5. Kacdbeppa, oTBeyvaroLas 3a peanusaumio NpakTukn: bnoxmmmm n msanonornm KNnetTkn

6. CoctaBuTenu nporpammbl: CenuesaHoBa Hatanusa BnagumnpoBHa, AOUEHT, KaHanaaT
Buonornyecknx Hayk
7. PexomeHngoBaHa: HMC mepguko-6uonormnyeckoro dakynbteta, npotokon Ne5 ot 23.06.21

OmMMemKuU O rPodriIeHUU 8HOCSIMCS 8PYYHYHO)

8. YuebHbI roa: 2023-2024 CemecTtp(bl): 6



9.Ulenb npaktukn: LUenamm y4yebHOM nNpakTMKM ABNAOTCA  MOMyYeHMe NepBUYHbIX
npodeccroHasnbHbIX NPAKTUYECKNX HAaBLIKOB U YMEHUIA Hay4YHO-UCCrnefoBaTeNbCkon paboThbl.

3apauv NpakTUKK:

- npuobpeTeHne HavanbHbIX YMEHWUIA OpraHn3aumm 1 NiaHMpoBaHUSE Hay4HO-
nccnenoBaTenbCKo AeATEeNbHOCTY;

- 3aKpenrneHne HaBblkOB U YMEeHUNn nabopaTOpHOM TEXHUKMK: obpalleHuh C XMMUYECKOM
nocygon, ¢ npubopamn, C XMMUYECKMMU peakTuBamu, Ouonornyeckumm obbekTamu,
NCNONb30BaHNsT METOAMK BbIMONHEHUST NabopaTopHbIX aHanuM30B C  WUCMOMb30BaHMEM
COBpPEMEHHbIX annapaTHO-NPOrpaMMHbIX KOMMEKCOB U 060pyA0BaHUS;

- NpnobpeTeHne ymeHui Bbibopa MeTofoB cbopa 1 aHanm3a AaHHbIX;

- OCBOEHME YMEHWI CTaTUCTUYECKON 06paboTKu U NpeacTaBneHns 3KCNepuMeHTanbHbIX
[AaHHbIX.

10. MecTo npakTukm B cTpykType OOIl: YuyebHada npakTnka ABNSETCS BaXHeNLWeNn COCTaBHON
YacTbto BCEro npouecca NnoaroToBKU CTyAEHTOB Mo cneumanmsaunn «MegmumHckan bnoxmmms».
YyebHaa npakTMka oTHOCUTCA K obsizaTtenbHon 4Yactu bnoka 2 «[lMpaktukm» PeapepanbHOro
rocyfapcTBeHHOro obpasoBaTenbHOro CTaHgapTa BbiCLIEro o6pa3oBaHUA MO CNeLManbHOCTY
30.05.01 MeanumHckasa buoxnmus.

Tpe6oBaHMs K BXOAHLIM 3HaHWUAM, YMEHUAM U KOMMNETEHUMAM: BllafieHNe OCHOBHbIMI MeToAaamu
Hay4HOro NMo3HaHWUs, UCMOoNb3yeMbIMU NPU BUONOrMYEeCcKUX UCCNeaoBaHNAX XUBbIX 06EKTOB U
9KOCUCTEM: ONUCaHWe, WU3MepeHue, npoBedeHue HabnAeHWn; BbIBNIEHME U  OLEHKa
aHTPOMOreHHbIX U3MEHEHWUI B Npupoae; BraAeHne MeToaaMu CaMOCTOSTENbHOW NMOCTAHOBKU
BUONOrNYECcKNX IKCNEPUMEHTOB, OMNUCaHWUA, aHann3a U OLEHKU JOCTOBEPHOCTU MOSYyYEHHOro
pesynbTaTa.

Peanusauma «Y4ebHon NpakTuKn, Hay4yHo-UccnegoBaTenbckon paboTel» B pamkax FOC BO no
cneunanbHoctn 30.05.01 MeguumHckaa BMOXMMKA C Y4ETOM UMERLLMXCS NPOodeccMoHanbHbIX
CTaHAApTOB, COMNPAXEHHbIX C NPO(EeCCMOHANbHON AEATENbHOCTbIO BbIMYCKHWKA COMMacHO CT.
12 273-®3 npepycmaTpuBaeT MNOATOTOBKY BbIMYCKHUKOB, CMOCOOHbLIX OCYLLECTBNATb
npodeccrmoHanbHyl0 OeATenbHOCTb B Hay4dHO-uUccregoBaTenbckonm obnactm B cdepe
NpoBEefEHNsT Hay4yHO-UCCNenoBaTeNbCKMX paboT TEeOpeTMYECKOro M 3KCMEPUMEHTANIbHOMO
Xapaktepa B ob6nactm MeguumMHCKoOn OGumoxmmun, a Takxke Apyrnx mepuko-bnonormyeckux
nccrnefoBaHui, C UCMONb30BAHMEM XMBbLIX OPraHM3MOB M OMONOMMYECKUX CUCTEM Pa3NINYHbIX
YPOBHEWN opraHu3auuu.

«YyebHas npakTuka, Hay4yHo-uccnegoBaTenbckas paboTa» npeaBapseT 1 3aknagbiBaeT OCHOBbI
ONA npoxoxaeHve npoun3BoacTBeHHbIX npaktuk: B2.B.01(M) «1pomn3BoacTtBeHHasa npakTtuka,
Hay4yHo-uccnegosatenbckasa» n 62.B.06(IMg) «MponsBoacTtBeHHasn npakTuka, NnpeaguniioMmHas»,
a Takxe SABNAeTCs BaXHbIM 3TanOM CUCTEMHOWN paboTbl, KAYECTBEHHOTO BbIMOSTHEHNS U 3aLLMTbI
BbIMYCKHOW KBaNM@UKaLMOHHON paboTbl.

11. Bupg npakTtukun, cnocob u doopma ee npoBegeHus

Bup npaktuku: yyebHas o3HakomumersibHasi
Cnoco6 npoBeageHUs NPaKTUKK: CTaLMOHapHas
Peanuayetca yactnyHo B oopme npaktudeckomn nogrotosku (MrT).



12. MnaHupyemble pe3ynbTaTbl 06y4eHUSA NPU NPOXOXKAEHMN NPAKTUKKU (3HAHUA, YMEHUSA,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYEeMbIMU pe3yrbTaTaMM OCBOEHUsi o6pa3oBaTeribHOMU
nporpaMmmbl (KOMNeTEHLUMSAMU) U UHOUKATOPaMU UX OOCTUXKEHUA:

Kon HazBaHue Koa(bl) Mnankatop(bl) MnaHupyemble pesynbTaTtbl 06yyeHus
KOMMNeTeHunn

ONnK | CnocobeH OrK- Wcnonbayet 3HaTb: OCHOBHblE €CTeCTBEHHO-Hay4YHble

-1 ncnonb3oBaTb ni| 12 OCHOBHble MoHATUA, TEXHMKY Be3onacHocTu npu paboTe C
NPUMEHSATb €CTEeCTBEHHOHayu4Hbl | nabopaTopHbiM  06OpynoOBaHMEM;  OCHOBHblE
dyHaaMeHTanbHble € MOHATUSI U METOAbI | TWMbl B6uoxmmmyeckoro nabopaTopHoro
n npuvknagHble uccnegoBaHni  npu | obopyaoBaHUsl, OCHOBHbIE METOAbl U MOHATUS,
MeaWLUMHCKMe, peLueHuu HeobxoanMble ans BbIMOJSTHEHUS
€CTeCTBEHHOHayuH npodeccrnoHanbHbIX | nNpodeccrmoHanbHbix 3agad
ble 3HaHua  ang 3apay
MOCTaHOBKM n YmeTb: pabotaTb Ha TMnoBom 060pynoBaHMU
peLueHus 6uoxumuyeckux  nabopatopuii,  NpaBUIILHO
CTaHOapTHbIX n copgepxaTb 06beKT npodeccuoHarnbHOM
VNHHOBAaLMOHHbIX [eATeNbHOCTM C y4eTOM ero ocobeHHocTen
3apay
I'IpOCbeCCI/IOHaJ'IbHO Bnapets: HaBblkaMu NPOrHo3npoBaHnA
1 penaTenbHOCTH nocneacTeus cBoen npocpeccuoHansHon

[eATENbHOCTU, HECTU OTBETCTBEHHOCTb 33 CBOU
peLueHns

OlNK | CnocobeH OlK-2.2 | MNMposoaunt 3HaTb ocobeHHOCTM W npaBuna paboTbl C

-2 BbISIBNSATb n 6romegnumMHCcKue nabopaTopHbIMU  XMBOTHBIMWU W KyNbTypamu
oueHnBaTb nccneaoBaHus C | KNeToK, cnocobbl UHAYKLUMU U MOAENUpPOBaHUS
MopodyHKLMOHa MCNOSb30BaHUEM naTonornyeckmx NPoLEeCcCcoB in vivo u in vitro
NbHbIE, MeToa0B
dmanonormyeckne MOZENUPOBaHUS YmeTb NpOBOAMTb 6uomegnumMHCKne
COCTOSIHUA n NaToNorMyecKux nccnegoBaHWa € UCMONb30BaHWEM  METOA0B
naTonormyeckne npoLeccoB in vivo 1 | MOAEeNMPOBaHUS NaTonorMyeckmx NpoLeccos in
npoLiecchl B in vitro vivo 1 in vitro; HaBbIk1 paboTbl C XMPYpPruyeckum
opraHu3me 1 nabopaTopHbIM UHCTPYMEHTapUeMm
yenoBeka,
MoAenunpoBaTb Bnapetb MHopMaLmer HOpMaTMBHOTO NOpsaKa
naTonoruyeckune B Mone pernaMeHTauuyM SKCMepMMEeHTanbHoro
COCTOSAHMSA in Vivo n MOLENMPOBaHNA B BroOMeaNLIMHCKUX
in vitro npwu nccnenoBaHuaX
npoBeAeHnM
6romMeanLMHCKNX
nccnenoBaHni

OlNK | CnocobeH OlK-4.1 | OpraHuayeTt 3HaTb KpuTepun Bbibopa Lenu u hopmMynnpoBoK

-4 onpepenaTb nposeaeHve 3apay, nnaHupoBaHus, nopbopa apeKBaTHbIX
cTpatervio " Hay4HbIX mMeTonoB, cbopa, 06paboTku, aHanu3a AaHHbIX 1
npobnemaTtuky uccnenoBaHum, nybnMyHOro ux MpeAcTaBfneHns C  Y4Y4eToM
nccneaoBaHum, BKIHOYas BblGOp | TpeboBaHWI NHOPMALIMOHHON 6e30MacHOCTU
BbIOMpaThb uenm n
onTUMarnbHble hopmMynupoBKy YmeTb OpraHv3oBbIBaTb npoBeaeHne
cnocobbl nx 3apau, COBpPEMEHHbIE  3KCMEPUMEHTaNbHbIE  HAay4HO-
peLueHus, nnaHMpoBaHus, nccnenoBaTenbCckux paboT ¢ BGuonornyecknumu
NpoBOOUTL nogbop ageksaTHbIXx | obbekTamn B nabopaTopHbIX  YCMOBUSAX;
CUCTEMHbIV aHanu3 MeToA0B, cbop, | dopmynmpoBaThb Lenu n 3agadv uccrneaoBaHus;

0OBbEKTOB
nccnenoBaHus,
oTBeYaTb 3a
NpaBUINbHOCTb "
060CHOBAHHOCTb
BbIBOOB,
BHe[peHune
NOSyYEHHbIX
pe3ynbLTaToB B
npakTuyeckoe
30paBoOXpaHeHne

06paboTKy 1 aHanuns
JaHHbIX

cobupaTb W aHanu3upoBaTb MOJlyYeHHble B
pe3ynbTarte nposegeHHon HVP aaHHble

Bnagete HaBblkamu nopbopa  afeKkBaTHbIX
MeTO/0B “ccnenoBaHus; HaBblKaMu
NnaHMpoBaHMs GUOXMMUYECKOTO 3KCMepuMeHTa
1 paboTbl C COBPEMEHHOII annapaTypoi




MK-3 | CnocobeH MK-3.1 BoinonHsiet 3HaTb NpouEecChl U SBNEHUs, NpoMcxogsime Ha
NpoBOOUTL dyHOaMeHTanbHble | KNETOYHOM, OPraHHOM M CUCTEMHOM YPOBHSIX B
Hayu4Hble Hayu4Hble opraHu3me 4enoBeka
nccnenoBaHna B nccnenoBaHus B
obnactu o6nact mMeauUuHbl | YMETb BbINOMHATE OyHOAMEHTanbHble Hay4Hble
MeOULMHbI n 1 6uonorum nccrnenoBaHusa B 061acty MeanumMHbl U 6uonorum
6uonorun

Bnapgetb
MK-3.2 BbinonHser 3HaTb 0COHBEHHOCTM MpPOBEAEHUS NPUKAAHbIX U
npvknagHble N | MOUCKOBbIX Hay4HbIX uccrnepoBaHum n
NMOUCKOBbIE Hay4Hble | pa3paboTok B 06nactv MegmumnHel 1 6uonorum
uccneaoBaHus n
pa3paboTku B | YMeTb OpraHuM3oBblBaTb W  OCYLLECTBASATb

obnactm mMeguuuHbI

1 bruonoruu

npukKknagHbie n NoncKoBbI€ NMPOEKTbI MO N3y4eHUto
BUOXUMUYECKUNX U UHBIX npoueccos ”n ABMEHUN,
nponcxogAalinx Ha KIleTto4yHoM, OpraHHomMm wu
CUCTEMHOM YPOBHAX B OpraHn3mMe 4erioBeka

BrnapeTb HaBblkamu pa3paboTku U NpoBefeHust
NPUKNagaHbIX 7 NMOWCKOBbIX Hayu4HbIX
nuccrnegoBaHMn U pas3paboTok B obnactu
MeauLMHbI 1 Buonorum

13. O6beM NpakTUKM B 3a4€THbIX eAnHULAX / aK. Yac. (e coomeemcmeuu ¢ y4ebHbIM rnaHom) — 3

/ 108.

dopma NpoMeXyTOYHOM aTTecTauum 3ayer.

14. TpyaoeMKocTb o Buaam y4ebHoun paboTbl

TpynoemKocTb
Bcero Mo cemecTpam
Bug yuebHom paboTbl 6 cemecTp Ne cemecTtpa
y. 4y.,B y. 4., B
copme copme
rn mn
Bcero 4acoB 48 4 44
B TOM YuCre:
JleKUMOHHbIe 3aHATMA (KOHTaKTHas - - -
pabota)
MpakTuyeckne 3aHATUA (KOHTaKTHas 48 4 44
paboTa)
CamocTosiTenbHasa pabota 60 60 -
Wtoro: 108 64 44

15. CopepxaHue npaktuku (unu HAP)

n/n | Paspensbl (3Tansbl)
NpakTuKu

Buabl yuebHow paboTbl

1. | NodzomosumernbH UHcmpykmax no mexHuke bezonacHocmu, obujee 3HaKkoMCcmeo ¢ Mecmom

bl rpakmuku, cocmassieHue u ymeepxoeHue epaghuka rpoxoxO0eHUs MpaKmuku.
(op2aHu3ayuoHHbIl) | Paspabomka uHOuUBuUdyasibHO20 fiaHa cmydeHma: cocmasseHue npozpamMmai U
* rnaHa uccrnedosaHusi; hopMynuposKa yesu u 3adad Hay4Ho20 uccre0o8aHus;
onpedeneHue obrekma (Mamepuarna) uccredosaHusi; 8bibop memodos cbopa u
aHarnu3a daHHbIx uccredosaHusi. O3HaKoMIeHUe ¢ Hay4HoU numepamypoli no
8bIbpaHHOU meme Hay4yHO20 Uuccied08aHUs C Uerbio MeopemuyecKkozo
0b60CcHOBaHUs akmyasibHOCMU, Hay4YHOU U rpakmu4yeckol 3Ha4yumocmu
npedcmosujel pabombl, MemoOUYECKO20 U MPpaKmu4yecKko20 UHCMpyMeHmapusi




uccredosaHusi.

2. | OcHosHoli lNpueomoesneHue peakmusos. OceoeHue memodos uccriedosaHus. [NposedeHue
(uccriedosamernbCK | aKCriepUMeHMarbHbIX uccriedosaHuli rno paHee paspabomaHHoMy
ud) uHOugudyarnbHOMYy rinaHy cmydeHma.

3. | 3akmroyumernbHbIl AHanu3 aKkcrnepumeHmarbHbiX OaHHbIX C UCMO/Ib308aHUEM MemMOoO08 cmamucmuku
(uHgbopmayUOHHO- U meopemuyecKux 3HaHuUl, cocmassneHue u oghopMaeHUe omyema
aHanumu4eckuti)

4. | lpedcmasneHue lybnuyHas 3awjuma omyema Ha umo2080M 3aHIMuu 8 2pyrre
omyemmHou
OoKkymeHmauyuu

16. MepeyeHb y4yeOGHOWM nuTepaTtypbl, pecypcoB cetTn «UHTepHeT», HeobGxoaAuMbIX ANA
MPOXOXAEHUSA NPaKTUKK (CrIuCoK rumepamypbl 0¢hopmissemcsi 8 coomeemcemeuu ¢ mpebosaHusiMu
IFOCT u ucnionb3yemcsi obwasi ckeo3Hasi Hymepauus Or1si ecex au008 UCMOYHUKO8)

a) OCHOBHas nuTepaTtypa:

Ne n/n NcTouHmnK
nyxoe, A.U. buoxumusi ¢ ynpaxHeHUssMU u 3adavamu : y4ebHuk | [nyxoe A.U., CesepuH E.C. — Mocksa :
1 FT'OOTAP-Medua, 2019 .— 384 c. — buoxumus ¢ yrnpaxHeHuUsMu u 3adadamu [OreKmpOHHbIU pecypc]:
y4ebHuk | nod ped. A. U. lyxosa, E. C. Cesepura - M. : TOOTAP-Medua, 2019. — ISBN 5-9704-5008-6
.— <URL:https://www.studentlibrary.ru/book/ISBN9785970450086.html>.

6) ononHuTenbHasa NuTepaTypa:

Ne n/n UcTouHKK

1 Buoxumna / nop pen. E. C. CeBepuHa. — MockBa : N'OOTAP-Megna, 2014. - 768c. -
<URL:http://www.studmedlib.ru/book/ISBN9785970427866.html >.

Broxumus : rpud YMO no megmumHckomy 1 hapmaueBTuieckomy obpa3oBanuio By3oB Poccum / nog peg.

2 E.C. CeBepuHa - Mocksa : 30TAP-Mepaua, 2012 . - 768 C. -

<URL:http://www.studmedlib.ru/book/ISBN9785970423950.html >.

MeToabl MOneKkynspHO-6MONOrMYECKUX U FEeHHO-UHXEHEPHbIX UCCnefoBaHuin : yyebHo-meToamMyeckoe

3 nocobue ans By3oB / BopoHex. roc. yH-T; cocT.: B.H. MNonos. [u ap.]. — BopoHex : J1OMN By, 2005 . — 47

C.

®depnopuH, OAmuTtpuin HukonaeBuy. J1labopaTopHbIN NPaKTUKYyM MO BUOXMMUM AN CTYAEHTOB OTAENeHus

yHOaMeHTanbHON MeauUMHbl Meguko-6uonornyeckoro dakynbteta [ONekTpoHHbIn pecypc] : y4ebHo-

4 mMeToamdeckoe nocobue / O.H. ®enopuH, H.B. CenuBaHoBa, A.T. EnpuHueB ; BopoHex. roc. yH-T .—
BopoHex : W3patenbckui pom BIY, 2018 .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-
149.pdf>.

CenuBaHoBa H. B. Buoxumnyeckue metopabl uccrnenoBaHma hepMeHTOB rMMOKCeUnaTHoro uukna n UTK
5 [OnekTpoHHbIN pecypc] : y4ebHo-MeToam4yeckoe nocobue ans By3oB (npaktukym) / H.B. CenueaHosa, [.H.

®epopuvH, A.T. EnpuHueB ; BopoHex. roc. yH-T. — OneKTpOH. TeKCTOBble AaH. — BopoHex :
MN3paTtenbckun gom BIY, 2014.

6 OcobeHHocTM MeTabonuama NpokKapuoT: yriepoaHas aBToTpodusi u 6poxeHue : yuebHoe nocobue / M.IO.
pabosuy, E.B. Benoycosa ; BopoHex. roc. yH-T. — BopoHex : N3patenbckuin gom Bry, 2015. — 58 c.

B) MH(OPMALMOHHbIE 3f1EKTPOHHO-00pa3oBaTesibHble pecypchl (OhuumnanbHbie pecypebl UHTEPHET)™:
Ne n/n Pecypc

AnekmpoHHbIl kamarnoz Hay4Hou 6ubnuomeku BopoHexxckoeo 20cydapcmeeHH020 yHugepcumema. —
(http://www.lib.vsu.ru/)

2. | MOLBIOL. RU — Knaccuueckas u monekynspHas buosnoaus (http://www.molbiol.ru).

Biochemistry Laboratory
http://ocw.mit.edu/courses/chemistry/5-36-biochemistry-laboratory-spring-2009/

17. OOpas3oBaTesfibHble TEXHONOrMu, MNpPUMEHSieMble Npu TMPOBEAEHUN TMPAKTUKN WU
MeToAu4YecKUe yKasaHusa Ana oby4varowmxcsa no npoxoXaeHUI0 NPaKTUKN

MporpaMmma npakTUKn BKItOYaeT 06LLYH0 U MHAMBUAYANbHYI YacTh, MPOBOAMTCSA B (OPME KOHTAKTHOW 1
CaMOCTOATENbHON paboThbl.

MpakKTnka Ha4YMHAEeTCsA C OpraHU3aLMoOHHOro cobpanuns, rae CTyAeHTbl 3HaKoMATCS ¢ 3agavyamu, hopmMon
NpoBeAEeHUs NPaKTUKK, pacnopsigkoM paboyero AHsl, NpaBunamMu BeOeHust OAHEBHMKOB M paboumx
XypHanoB. HenocpeacTBEHHO N0 MECTY NPOXOXAEHUSA NPAKTUKK 33 CTyAeHTaMu 3aKpennaTcs paboyne
MecTa, BblaalTcsa HeobxoamMmas nocyaa u matepuarbl, NPOBOAMTCSH MHCTPYKTaX Mo npasunam paboTbl B
Hay4Ho-uUccregoBaTenbckux fnlabopatopusix M TexHuke 6e3onacHocTu. KaneHwgapHbii  nnaH
nepemMeLleHus no paboymm MecTam onpeaenseTcs ucxonsa U3 TeMaTukn UHAMBUAYANbHOrO 3afaHns.

B nepuopn npoxoxpeHusa oOLWEeW 4acTu NpPaKTUKKM CTYAEHTbl 3HAKOMATCS C MpaBuilaMuM TEXHUKU
6e3onacHoOCTK B Gruoxummnyeckon nabopatopuu, npaBunamm rymaHHoro obpatleHuns ¢ nabopaTtopHbiMu


https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=9637&TERM=%D0%93%D0%BB%D1%83%D1%85%D0%BE%D0%B2%2C%20%D0%90.%D0%98.%5B1%2C1004%2C4%2C101%5D&LANG=rus
https://www.studentlibrary.ru/book/ISBN9785970450086.html
http://www.studmedlib.ru/book/ISBN9785970427866.html%0A
http://www.studmedlib.ru/book/ISBN9785970423950.html%0A
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6712&TERM=%D0%A1%D0%B5%D0%BB%D0%B8%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B0%2C%20%D0%9D%D0%B0%D1%82%D0%B0%D0%BB%D0%B8%D1%8F%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%BD%D0%B0%5B1%2C1004%2C4%2C101%5D&LANG=rus
https://lib.vsu.ru/zgate?follow%2B6712%2BRU%5CVSU%5Cbooks_2009%5C61220%5B1%2C12%5D%2Brus
https://lib.vsu.ru/zgate?follow%2B6712%2BRU%5CVSU%5Cbooks_2009%5C61220%5B1%2C12%5D%2Brus
http://www.lib.vsu.ru/)
http://ocw.mit.edu/courses/chemistry/5-36-biochemistry-laboratory-spring-2009/

XMBOTHbIMMK, OpraHu3yloT paboune mMecta B nabopatopuu, roToBAT nabopaTopHyk nocydy nns
npoBefeHus  y4yebHO-aKCnepumeHTanbHbiX paboT, ocBavBalT nabopaTtopHoe o06opyaoBaHueE,
ncrnonb3yemMoe B MpaKTU4eckon O6uoxumun. B 3TOT Xe nepuop CTyAEHTbl 3aKpennsaloT 3HaHUs
cnekTpodoToMeTpU4eckmx, pH-MeTpMyecknx n TUTPOMETPUYECKUX METOOOB aHanm3a, NoslyyYeHHble B
XO[e CneumanbHoOro npakTuKyma, OCBamBalT MeToAbl (hpakUMOHMPOBaHUS, XpomaTorpaduyeckue,
anekTpodopeTuyecKne n CTaTuCTUYeCKne MeToabl.

Bo Bpemsi uHAMBMAYanNbHOM YacTy NPaKTUKK CTYAEHTbl CAMOCTOSATESIbHO BbIMOMHAIOT 3anfaHNpoBaHHbIe
3KCnepuMeHTanbHble paboTbl. VMIHAMBMAYanbHOE 3afaHne COCTaBMSAETCS HAayYHbIM PYKOBOAMTENEM U
cornacyeTca C rpynnoBbiM pykoBogutenem. PesynbTaTbl NpakTUKM CTyaeHT obobuwaetr B Buae
nMcbMeHHoro otyeta. OTyeT gonxeH 6biTb oopMieH Ha paboyem MecTe M NMONMHOCTbI0 3aBepLUeH K
MOMEHTY OKOHYaHWUsi NMPakTUKW. VTOroBbI OT4eT Mo pe3dynbTataM yy4ebHoW NpakTUKM NPOBOAMTCH B
dopme foknaga Ha nocrnegHeM 3aHATUN.

18. MaTepuanbHO-TEXHNYECKOE obecneyeHne NMpPaKkTUKu:

MaTepMaJ’IbHO-TeXHVI‘-IeCKOB obecneyeHne

JlabopaTopHasa nocypa, Cnektpodgotometp CP 2000, Bechl, Monaporpad Record4, Knumatuyeckas kamepa
Labtech LCC-250MP, Amnnudmkatop Tepumk, Mpubop gna nposepeHuna MNLP B peansHom BpemeHun BioRad,
LleHtpudyra Eppendorf, YnbrpaueHtpudpyra Beckman, Xpomatorpac Acta Start, Cnektpodotomerp T70+,

YnbTpa3sykoBon pesuHTterpatop Y3OH-2, Mukpockon Olympus CX 41, Tepmoctatel TC 1/20 CIY n TC 1/80
Cny, Aestoknas 'K-100-3M

19. OueHoO4HbIe cpeacTBa ANA NPOBeAeHUA TEKYLLEN U MPOMEXYTOYHOWN aTTecTauum
oby4arowmxcs No nNpakTmke

HanmeHoBaHue Uupukatop(bl
";9 paspena AMCUMNIUHDI Komneren ncﬂ:mmeﬁl(m) OueHo4HbIe cpeacTBa
nin (monyns) ums(n) KOMneTeHuuun
od2omosumerbHbIl OrK-8, OrK-8.1; MK-
1. | (ope2aHu3ayuoHHbIU) MK-1 1.2; Tembl pechepamos
OcHosHoll OrK-8, OrnK-8.2; MK- Yhoueud 5
2. (uccnedosamernbckull) MK-2 2.1; HousUOyarbHbIe 3a0aHus
3aknroyumernbsHbit NK-2.1;
3. | (uHgpopmayuoHHo- MK-2 UHAusudyarbHbie 3adaHus
aHanumu4eckudi)
lpedcmasneHue OlNK-8.2; MK-
4. | omyemHol OI'T}?ZS 2.1; Omuyem no npakmuke
OoKymMeHmauyuu
MpomexyToyHasa aTTecTauus 3
awjuma omyema o rpakmuke
dopmMa KOHTpOJiA - 3a4eT

20. TunoBble OLEHOYHbIE cpeacrteBa U MmetToanvyeckme mMmatepuanbl, onpepensiouine
npoueaypbl oueHnBaHUA U Kputepun nx oueHNBaHuA

20.1 TeKywWmMIn KOHTPOIb YCNEeBaeMoCTH

KOHTposb ycrneBaemMoCcTu No AUCLUMNIIMHE OCYLLECTBNAETCS C MOMOLLbIO CreAyOLLMX OLLEHOUYHbIX
cpeacTs: pedepaToB, NPaKTUYECKUX 3a4aHuUI

[NepeyvyeHb TemM pedepaToB:
1. CtpoeHue 1 pyHKLUUM OCHOBHbIX OENKOB Nya3Mbl KPOBMU.

2. TMpuHumnbl 3NeKTpoopeTUHECKOro pasaeneHns rereporeHHbIx cmecen. Micnonb3oBaHne
anekTpodopesa ona pasgeneHnst u 04MCTkn 6enkoB

3. MpuHuMnbl XxpomaTorpadnyeckoro pasaeneHust reteporeHHbIXx cMecen. Micnonb3oeaHne
XpomaTorpadun Ansa pasgeneHns n o4ncTky 6enkos

4. Perynauma akTMBHOCTM (O€PMEHTOB B HOPME 1 NPW NaTONOrnsIxX
Ponb sH3uMoamnarHocTuku B MeauumHe
6. dPoTomMETpUA B MEANLIMHCKUX NCCNEOBaHMAX

o



7. TpoTteonus. buonornyeckas posnb NPOTEMHA3 U UX UHTMOUTOPOB B OpraHM3me

8. Perynsumsa akcnpeccum reHoB

9. HanpaBneHHOCTb MeTabonMyeckmnx U3MeHeHnn Npu auabete

10. MeTabonuam 6enkoB, aMMHOKMCNOT B HOPME 1 NpY NaTornornsx

11. Buonoruyeckas ponb 1 HapyweHus unkna Kpebca

12. buonorunyeckas ponb 1 perynsaums npoLecca rnoKoreHesa

13. bruonoruyeckas posib 1 perynsaumsa neHtoszodocdaTHOro nyTu

14. BO3MOXHOCTU KITMHUYECKON BUOXUMUU B ANArHOCTUKE 3aboneBaHuin neyeHmu

15. BO3MOXHOCTU KITMHUYECKON BUOXMMUKN B ANArHOCTUKE 3aboneBaHni noyek

16. BO3MOXHOCTU KIMHUYECKON BMOXMMMM B AnarHoCTNKe 3abonesBaHnin NogxXenyao4Hom xenesbl

MNepeyeHb MHAMBUAYanbHbIX 3aAaHUN:
1. lMocTaHoBKa 3KCrnepuMeHTa Mo CO3AaHUI0 NaTONOMIA Y OMbITHBIX XXUBOTHbIX;
2. CpaBHeHMe aKTUBHOCTM (DEPMEHTOB B HOPME M NPW NaTonorusx;

3. OnpepeneHne KOHUeHTpauun 6enka B Npobe ¢ Ucrnonb3oBaHMEM Pas3fNYHbIX MEeToA0B
(brnopeToBbIN METOA, CNEKTPOdOTOMETPUYECKN MeToA, MeToz JToypu n metoa bpeadopaa);

4. ViccnepoBaHusa n3ohepMEHTHOrO COCTaBa B Pa3fNYHbIX TKaHSIX;

5. Pa3zpgeneHne opraHenn metogom andgepeHunansHoro n N30nsI0THOCTHOIO
LeHTpUYrnpoBaHus;

6. OnpepgeneHne KOHUEHTpaLuK pasnmnyHbiXx MeTabonnToB(H-p, roKO3bl, OUnMpybrHa 1 npouy.) B
CbIBOPOTKE KPOBY;

7. BbloeneHue HyKNenHoBbIX KACNOT;
OnpepneneHne cKopocTn 3KCMPeCCUn reHoB;
9. BbifiBNeHne ocobeHHoCcTen perynsaummn paboTbl MCCNeayeMblX reHOB.

o

TpeboBaHus K BbINONHEHUIO 3aaaHui (pecbepart)

OueHKa «OTNMYHO» BbICTaBNAETCA CTYAEHTY, ecnu cogepXxaHue pedepata COOTBETCTBYET 3asBNEHHOW B Ha3BaHU1
TemaTuke; pedepaT ocdopmMreH B COOTBETCTBMM C OOWMMU TpeboBaHUSMU HanNUCaHWA U TEXHUYECKUMMU
TpeboBaHnaMU ocpopmreHus pedpeparta; pedepat UMeeT YETKYI0O KOMMO3MLMIO U CTPYKTYpY; B TeKCTe pedepara
OTCYTCTBYHT JiOrn4eCKne HapyweHua B npencraBieHnn Mmatepmana; KOppekTHO Oq)OpMJ'IeHbI 1 B NOfIHOM 06bEéme
npencrtaBneHbl CMUCOK MCIOJ1b30BaHHOMN nmtepatypbl U CCbUJIKM Ha WUCNOJIb30BaHHYK JUTEpaTypy B TEKCTEe
peq)epaTa; OTCYTCTBYHOT opqaorpacpmquKme, NYHKTYaunoOHHbIE, rpaMMaTn4eckune, nekcnvyeckme, CTunncTtndeckme n
MHble OLLNMOKU B adBTOPCKOM TEKCTE; pecbepaT npeacraBndaeT coboi camocToATenbHoe nccneaoBaHue, npeacrtaBiieH
KayeCTBEHHbI aHanm3 HaI7I,D,eHHOFO mMaTepuana, OTCyTCTBYHOT CbaKTbI nnarmnarta.

OLl,eHKa «XOpOoLUOo» BbICTaBnAeTCA CTyAeHTy, eCnn coaepxXaHue peq)epaTa cooTBeTCcTBYeT 3aABMEHHON B Ha3BaHUN
TemaTtuke; pedepat odopmMiieH B COOTBETCTBUM C obwmmMu TpeboBaHuAMM HanucaHus pecdbepaTa, HO ecTb
NOrpeLLHOCTU B TEXHUYECKOM odhopMieHum; pedepaT nmeeTt YETKYI0 KOMMO3ULMIO U CTPYKTYPY; B TEKCTe pedhepaTta
OTCYTCTBYIOT JIOFMYeckme HapylleHusi B npeacTaBneHny maTtepuana; B NofHOM obbéme npefcTaBneHbl CMCOoK
MCMNONb30BaAHHOWN NUTEpaTypbl, HO €CTb OWWWOKM B 0OPMIEHNMN; KOPPEKTHO OCPOPMIIEHBI U B MOSIHOM O6bEME
npeacTasreHbl CCbINIKM Ha MUCMONMb30BaHHYI0 NUTEpaTypy B TekCTe pedepara; OTCYTCTBYIOT opdorpaduyeckue,
NYHKTYyauUOHHbIe, rpaMMaTu4ecKue, fiekcuvyeckmne, CTUInCTn4yeckmne n nHble OLLIMOKU B aBTOPCKOM TEKCTe; pedpepaT
npeacrasndaeTt cobolt camocToAaTernbHoe nccnenoesaHue, npeacrtaBieH KayeCTBEHHbIN aHanus HaI7I,CI,eHHOFO
mMaTepuana, oTCyTCTBYIOT (paKTbl nnarvaTta.

OueHKa «yo0BNeTBOPUTENBHOY», ECNIN COAepXaHue pedepata COOTBETCTBYET 3asiBIEHHON B Ha3BaHUM TEMATUKE;
B uenom pedepat odopMSiEH B COOTBETCTBUM C 06WMMKM TpeboBaHusSMKU HanucaHus pedepata, HO ecTb
NOrpeLlHOCTU B TEXHUYECKOM OOopMIeHun; B LerioM pedepaT MMeeT YETKYI KOMMO3ULMI0 U CTPYKTYpPY, HO B
TEeKCTe pecbepaTa €CTb Jlorm4yeckmne HapylweHuda B npencraBlieHnn Mmartepuana; B NoJyiHOM obbéme npeacrtaBiieH
CIMUCOK UCMNOJIb30BaHHOMN nnTepartypbl, HO eCTb OLLMOKKU B ocbopmneval; HEKOPPEKTHO Oq)OpMJ'IeHbI nnn He B NOJIHOM
obbéme npeactaBlieHbl CCbUUIKM Ha WCNOJIb30OBaAHHYKO nuUTepaTtypy B TeKCTe pecbepaTa; eCTb eauHU4YHble
opq)orpa¢>mquKMe, NYHKTYyauUOHHbIE, rpaMMaTtuyeckue, nekcunyeckume, CTuimnctunvyeckume un WHble owmnbkn B
aBTOPCKOM TEeKCTe; B LeJioM pecbepaT npencraBnaeTt coboi camocToATeNibHOEe nccnepoBsaHue, npeactaBiieH
aHann3 HaI7I,D,eHHOFO MaTepuana, OTCyTCTBYHOT CbaKTbI nnarmnarta.

OLl,eHKa «HeyOoBneTBOpUTESIbHO», eCln coaepXaHue pecpepaTa COOTBETCTBYET 3asBNEHHON B HAa3BaHUN
TemMaTuke; B pedpepaTe OTMeYEHbI HapyLleHusa obwwmx TpeboBaHuii, HanMcaHus pedbeparta; ecTb NOrpeLHoOCT B
TEXHUYECKOM OhopMIeHUn; B Lenom pedepat MMeeT YETKYI0 KOMMO3ULMIO N CTPYKTYPY, HO B TEKCTe pedepaTta
€CTb Jlorn4eckune HapylweHua B npeacraBneHnun matepuana; B nojiHoM 0b6béme npencTaBJieH CrUcokK
NCMoNb30BaHHOW NUTepaTypbl, HO €CTb OLIMGKM B 0hOPMIEHUN; HEKOPPEKTHO 0hOpMIIEHbl MU HE B NMOJIHOM



06bEMe NpeacTaBneHbl CCbINTKM Ha UCMONIb30BaHHY0 NuTepaTypy B TekcTe pedepaTa; ectb YacTble
opdorpadumyeckne, NyHKTyaLUMOHHbIe, FpaMMaTyeckme, Nekcuyeckne, CTUIMCTMYECKNe U UHble OLLINGKU B
aBTOPCKOM TEKCTE; B LienoM pedrepat npefcTaBnseT coboi LOCTaTOYHO CaMOCTOATENBHOE UCCIeA0BaHMeE,
npeacTasfieH aHanu3 HalaeHHOro matepuana, NpUcyTCTBYIOT eAUHUYHBIE crydan hakToB nnarvara.

TpeboBaHUSA K BbINOMHEHUIO 3a4aHMI (MHAMBUAOYaNbHOEe 3aaaHune)

BbinonHeHne nHaMBuayanbHOro 3agaHmsa NpoBoaUTCA C Lenblo BbipaboOTKN HaBbIKOB
TBOPYECKOro MbILLUSIEHNSI U YMEHUS MPUMEHSITb 060CHOBaHHbIE peLleHnst 3aga4d, BOCNUTaHNS
OTBETCTBEHHOCTW 3@ Ka4eCTBO MPUHATbLIX PELLUEeHWI; 3aKpennieHnst 3HaHUI, NOSyYeHHbIX paHee;
dopmmpoBaHma NpodeccnoHanbHbIX HAaBLIKOB, CBSAI3aHHbLIX C CAMOCTOATENIbHON AeATENbHOCTbIO
6yayLiero cneumanucTa; npuobLieHma K paboTe co cneunanbHON U HOPMATUBHON NUTEPATYPON.

NHauBmayanbHbI NPOEKT A0MXEH BbINOMHAETCA B COOTBETCTBUM C 3aA4aHneM. 3alumTa
WHAMBUAYaNbHOro 3afaHns A0MXHa NPOBOANTLCHA B CTPOro YKa3aHHbIE CPOKM.

NupouBnayanbHoe 3agaHne npeacTtaBnseT coboin 3aKoOHYEeHHY0 paboTy, COCTOSLLYIO U3 OTYeTa,
BKIIOYalOLLEro B cebs KpaTkoe BBEAEHUE, UCNOSb3yeMble METOAbI, NOSy4YeHHble pe3yrnbTaThl (C
pacyeTamu U HeGOMbLUNM 3aKIIOYEHMEM), U NPE3eHTaLUN, BbINOMTHEHHOW B 3NEKTPOHHOM Buae. OTyeT
[IONXeH umMeTb 06beM He MeHee 5 cTpaHuL,

NnpouBmayanbHoe 3agaHve npegnosnaraet BbiMOSIHEHME CNeayowmX 3Tanos:

— AHanus npegMeTHoM obnacTu, BbIbop MeToAa uccnegoBaHums.

— BbinonHeHne 3agaHus.

— OdhopmneHre npeseHTauum u oTyeTa.

OueHKa «oTNn4YHO» - paboTa BbiNofHEeHa B NOSTHOM 06beMe ¢ cobniogeHnem Heobxoanmon
nocneposatenbHocTU. CTyaeHT paboTan NoNHOCTbIO CaMOCTOoATENbHO, 63 3amevaHun. PaboTta
odhopMIieHa akKypaTHO.

OueHKa «xopoLloy - paboTa BbINOMHEHA NPaBUSIBHO C y4ETOM 2-3 HECYLLECTBEHHBIX OLLINMOOK
NcnpaBfieHHbIX CaMOCTOATENbHO NO TpeboBaHuWIo NpenoaaBaTtens. Pabota odopmneHa akkypaTHO.

OueHKa «yaoBNeTBOpUTENBbHOY - paboTa BbIMOSHEHA NPaBUIbHO HE MEHEEe YeM Ha MOSTIOBUHY
nnun pgonylieHa cylecTBeHHasn owmnbka. [onyueHbl HEeTOYHOCTM U HEOPEXHOCTb B 0hOpPMIEHMM
pe3ynbTaTtoB paboTbl.

OueHka «HeyaoBneTBopuTENbHO» — AonyLeHbl ABe (1 6onee) cyLecTBeHHbIe OWNOKKN B Xxoae
paboTbl, KOTOpblE OOy4YalLMECH HE MOXET UCMPaBUTb Aaxe Nno TpeboBaHMo NpenoaaBaTens unm

paboTa He BbinosiHeHa. O6HapyXeHOo NIoxoe 3HaHNe TEOPETUYECKOro MaTepuana u oTCyTcTBue
HEoBX0ANMbIX YMEHUIA.

20.2 MNMpomexyTo4yHas aTrecTauus

MpomexyTouHas aTTecTauns no AUCUUNIMHE OCYLLECTBAETCA C MOMOLLBIO CleayoLInX
OLIEeHOYHbIX cpeacTs: OTYET No NpakTnke

CtpykTypa oT4eTa

BBeneHune (akTyanbHOCTb UCCNeoBaHMSA, €ro NpakTuieckasa n TeopeTmyeckas 3Ha4uMMocCTb).
Llenb n 3agayn uccnegoBaHus.

O6BbeKTbl U MeTOAbI UCCIEeA0BaHNS.

Pe3ynbTaTbl 3KCNEPUMEHTOB 1 UX 06CYXAEHME.

3akrno4yeHue.

BbiBOAbI.

Cnu1coK ncnonb30BaHHON NUTEPATYpPbI.

Nookrowhd=

OnucaHue TexHonoruu npoeeneHnA

OueHKa 3HaHWUin, YMEHUIN U HaBbIKOB, XapakTepusyroLmx atans (OpMUPOBaHUA KOMMNETEHLMI, MpK
NPOXOXAEHMN NPAKTUKN NPOBOAMTCA B X04e NPOMEXYTOYHON aTtTecTtaumin. [pomexyToyHasa atrectaums
NpoBOAUTCA B COOTBETCTBUM C [lonoxeHnem o MNpPOMEXyTOYHOW aTTecTaumm oby4darmxca no
nporpammMam Bbicllero o6pa3oBaHus.

MNpomexyTo4Has aTTecTtaums No NpakTUKe BKIIOYAET MOATOTOBKY M 3aLLMTY OTYETa MO NPaKTUKe.



OTueT coaepxuT cneaymoLime coctaBnsaowme: 06paboTaHHbIN U cUCTEMaATU3MPOBAHHbLIN MaTepuan
Nno TemMaTuke NPaKTUKWU; 3KCMEPUMEHTASIbHYI0 YacTb, BKIIOYAMOLLYH OCHOBHble MeToAbl MpOBEeAeHUs
NccrnefoBaHNUA M cTaTUCTUYEcKoW 06paboTku, obcyXaeHne MoslyYeHHbIX pe3ynbTaToB; 3aKr4veHue,
BbIBOAbl M CMMCOK NMTEPATYpHbIX UCTOYHMKOB. OT4yeT obA3aTenbHO noanucbiBaeTcs (3aBepsieTcs)
pyKoBOoAMTENEM NPaKTUKK. Pe3ynbTaTbl NPOXoXAeHUs NPpakTUKK AoKNaapiBaloTcs obyyatolmmes B Buae
YCTHOro COObLLEeHNA C AeMOHCTpaLen npe3eHTauny Ha 3acefaHnm kadeapbl.

Mo pe3ynbTaTam AoKnaAa ¢ y4eToOM XapaKTepuCcTUKN pyKOBOAUTENS U KayecTBa
npeacTaBfeHHbIX OTYETHLIX MaTepuanoB 06y4yatoLwemMycs BbICTaBNAETCA COOTBETCTBYOLLAs OLEHKA.
(3a4eT No uToram NPaKTUKK BbICTaBNSIETCS 00y4YaloLWMMCS PyKOBOAUTENEM NPaKTUKM HA OCHOBaHMK
[A0KaAa u oTYETHbIX MaTepuanos, NpeacTaBlieHHbIX 06yYatoLmMmMCcs. )

Tpe6OBaHVIFI K BbINONHEHWNIO 3aaHni, LLKanbl U Kputepum oueHnBaHna

YpoBeHb
Kputepum oueHnBaHNA KOMMNETEHLNN cchopmuposaH Lkana oueHok
HOCTU
KOMMETEHLINN
lMpogpamma  npakmuku  ebINOSIHEHa 8  coomeemcmeuu  C BGa3oenbiti 3avem
ymeep)KOeHHbIM epaghuxkom. lNodzomoerneHHbie om4yemHsbie yPOBEHb

mamepuarnsl u npedcmasrneHHbil doknad He coomeemcmeyem
O0HoMy (08yM) U3 nepe4vucrieHHbIx Kpumepues. Codepxamcs
omaoeribHble Pobesbi 8 aHanu3e rnoslyYeHHbIX Ha rnpakmuke 0aHHbIX,
Obyvarowuticss enadeem noHAMUUHbBIM arnapamom e obracmu
buoxumuu u cbusuonoauu Krnemku, HO Qoryckaem OwubKu rpu
omeeme Ha 80r1poCh!

Obyvarowulica He ebInonHUN  nnaH  pabomb!  npakmuku. B - Hesayem
npedcmasneHHbIX ~ OMYemHbIX  Mamepuanax  omcymcmeyrom
Heobxo0uMble 371IEMEHMbI: HEM 0M3bi8a Hay4YHO20 PyKOB8OOUMESs, He
cgopmynuposaHbl uenb U 3adayu pabombl, He npusedeHb! unu
OWUbOYHbI rPednoxeHHble Memodsl u m.o.




B2.0.02(Y) YuyeOHas npakTuKa, Hay4yHO-UccnepoBaTesibckasa pabora (nony4yeHue
nepBUYHbIX HaBbLIKOB Hay4YHO-UccriegoBaTesIbCKON paboThbl)

®0C

1) TecToBble 3agaHms: ( WT.)
1. Ecnn TuTpyemoe BeLWecTBO 1 TUTPAHT HEMOCPEACTBEHHO B3aMMOLENCTBYIOT B NpoLEecce TUTPOBaHUS, TO
31O

1) npsimoe TUTpoBaHue

2) obpaTHoe TupoBaHue

3) KOCBEHHOE TUTpOBaHue

4) BCe OTBETbI BEPHbI

2. BenuunHa, paBHasa OTHOLLUEHWNIO UHTEHCMBHOCTEN MpOLUeLIEro 1 NagarLLero CBeTa, Ha3blBaeTcs
1) nponyckaHuem (T)
2) ONTMYECKOW NAOTHOCTLIO (A)
3) MONAPHBLIM KO3 PUUMEHTOM MOrnoLeHus (&)
4) HeT NpaBWSbHOIO OTBETA

2) cUTyaUMOHHbIE 3a4aHUs C Pa3BePHYTbIM OTBETOM CITOXHbIE:
Kak MoxHO knaccudmumpoBaTtb BUObl xpomartorpacdmm no arperaTHoOMy COCTOSHUIO (C MOACHEHUAMU K
Kaxgomy)?
3OT1anoH oTBeTa:
1) rasoBas xpomartorpadus - NoABUXHON ha30n 30eCb ABNAIOTCA UHEPTHbIN ra3 unun nap;
2) XuAKOCTHadA xpomMmaTtorpadus - NoABUXHON ha30M CAyXUT XUAKOCTb;
3) raso-xXmgkKocTHaa xpomaTorpadus - HenoABUXHOM (ha3on ABNAETCH NiieHKa XUAKOCTU Ha
NOBEPXHOCTU YacTuL, TBepaoro copbeHTa.

3) cUTyaLMOHHbIe C pa3BepHYTbIM OTBETOM MPOCTbIE
ApncopbumnoHHas xpomaTtorpadusi ocHoBaHa Ha
OTanoH oTeeTa: pa3nnyHon CNOCOBHOCTN KOMMOHEHTOB K aAcopbummn Ha TOM UM MHOM copbeHTe

4) 3apaHunn, TpebyroLero KOPOTKOro oTBeTa
OcTponcTBa ANns nonyyeHns ceeTa ¢ 3a4aHHON AfTMHOW BOJTHbI
OTanoH oTBeTa: MOHOXPOMaTU3aTOPbI

Kputepun u Wwikanbl oLeHNBaHUS:
. 1 6ann - yka3aH BEpHbI OTBET, COOTBETCTBYIOLLMIA STANOHY;
. 0 6annoB - yka3aH OTBET HE COOTBETCTBYIOLUWI STANIOHHOMY.

1) TecToBble 3apaHns: (LIT.)
1. K 6enkam nna3mbl OTHOCAT
1) KepaTuHbl

2) anacTuH

3) rnoGynuHbI

4) ckneponpoTenHbl

2. OcHoBHasi Macca aMMHOKMWCIOT opraHn3ma

1) ncnonb3yeTcs Ana CMHTE3a HYKNENHOBbLIX KUCIIOT
2) ncnonb3yeTcs Ans CUHTe3a 6enkos

3) nogBepraeTcs Ae3aMUHUPOBAHUIO

4) nogsepraeTca nepeamnHMpoOBaHNIo

3. MNoBblWweHne CbIBOPOTOYHOM aKTUMBHOCTU opraHocneumduyecknx epmeHToB Npu NaTtonorun sBnseTcs
CrneacTsmem

1) yBenuueHuns cuHTesa 6enkos

2) NnoBbIWEHUS NPOHULLAEMOCTU KNETOYHbIX MEMOpPaH U pa3pyLUeHUA KNeTOoK

3) ycuneHus npoteonusa

4) KNEeTOYHOro oTeka



2) cUTyauuoHHbIe 3a4aHunsA C pa3BEPHYTbIM OTBETOM CIOXHbIE:

OnuwmnTe NpMHLUMN 1 anropuTMm onpeaenexnsa obulero 6enka B CbIBOPOTKE KPOBU GMypeToBbIM METOAOM (C
NMOMOLLbIO CTAaHOAPTHOrO pacTeopa).

OTarnoH oTBeTa: B LWeno4yHoun cpene 6enok obpasyeT ¢ MOHaMn Meamn KOMMIEKCHOE CoefMHEHne (hnoneToBoro
LuBeTa, MHTEHCUMBHOCTb OKpPAaCKM KOTOPOro MpornopuuoHasibHa KoHueHTpauun 6enka B npobe (CbiIBOPOTKa
KpoBW, nna3sma, cnioHa). Xon pabotbl. CMmewaTb B ogHoM npobupke kanubpatop (CTaHAApTHbIA pacTBOp
6enka) n ctaHgapTHbI GUypeToBbIN pacTBOp, @ B APYron — nna3my M CTaHAapTHbI 6MypeToBbIN pacTBop.
MepemewaTtb, BbigepxaTb 15 MUH npu KoMHaTHom Temnepatype (18- 25Co ). Mameputb onTu4veckyto
NAOTHOCTb onbITHOM (Eon) n ctaHpapTHon (EcT) npob npoTue peareHTa. PacyeT: koHueHTpaumio 6enka (C) B
npobe B r/n paccuntaTb no cpopmyne: C = (Eon/ EcT) X A, rae A — KoOHUeHTpauma 6enka B kannbpaTope, r/n.

3) cuTyaumoHHbIe C pa3BepHYTbIM OTBETOM NPOCTbIe

pH o3Ha4vaeT

OTanoH oTeBeTa: CUMBOJI, ABNAOLLNACA OTpULATENbHBIM AECATUYHBIM NOrapnpMOM MOSIAPHON KOHLIEHTpaLmn
NOHOB BOAOPOA,

4) 3apaHuns, TpebyroLero KOpoTKOro oTeeTa
Hanbonblasa yaenbHast akTUBHOCTb KpeaTUHKMHAa3bl XapakTepHa gns
OTanoH oTBeTa: MbILLL,

BuoreHHbI aMuH, KOTOpbI 06nagaeT NpoTUBOANNEPrMYeckKMM AeNCTBMEM - 3TO
OTanoH oTBeTa: rMmctaMuH

1) TecToBble 3apaHns: (LUT.)
1. Y70 NOHMMaeTcA B CTaTUCTUKE NOA TEPMUHOM «Bapuaums nokasartensa»?
a) U3SMeHeHue BeNnYUHbI NoKa3artens;
6) M3MeHeHMe Ha3BaHWUsA NokKasaTens;
B) UBMEHEHNE pa3MepHOCTY NoKa3aTens;
r) BCE OTBETbI BEPHBbI.

2. TepMUH «Koppenaumsi» B CTaTUCTUKE NOHUMAIOT Kak:
a) cBA3b, 3aBUCUMOCTb;

6) OTHOLLEHMNE, COOTHOLLEHME;

B) (PYHKUMIO, ypaBHEHUE;

r) OTKIIOHEHWE, pacXOXaeHue.

3. AHanuTnyeckas YyBCTBUTENbHOCTb METOAA UCCNef0BaHUS - 3TO

a) CNOCOBHOCTL BbIABMATL HAMMEHbLUEe pasnMyne Mexay ABYMSA KOHLEHTPauusAMM aHanm3npyemoro
KOMMOHEHTA;

6) Anana3oH KOHLEHTpaLMii aHaM3npyemMoro BeLWEeCTBa, B KOTOPOM U3MEPEHUSI BOCMPOM3BOASITCS;

B) Mepa BOCNPOU3BOANUMOCTM KOHKPETHOro Habopa n3aMepeHnii C OgHNM U TEM Xe aHanuampyembiM 06pa3Lom;
r) OAHa U3 xapakKTepuUCTUK MeToAa, KoTopasi MoKa3biBaeT Kak COOTHOCATCA 3aTpaTbl YCUIUIA (M pecypcoB)
Ha npoBefeHne NccneaoBaHns 1 pe3ynbTaT (UNn cTeneHb AOCTUXEHUS LEenn).

4 MaccoBasi fonq BeLL,ecTBa Noka3biBaeT

a) CKOJIbKO MOJ1EN paCTBOPEHHOMO BELLLECTBA COAEPXKMUTCS B OQHOM fINTPE pacTBOpa;
6) CKONbKO 3KBMBANEHTOB BELLECTBA COAEPXMTCA B OQHOM NUTPE pacTBOpa;

B) CKONbKO rpaMMOB PacTBOPEHHOro BelecTBa cogepxutcsa B 100

rpaMmax pacTBopa;

r) BCe OTBETbI BEPHbI.

5. CkopocCTb cegnmeHTaumnm chepruyecknx 4acTu, 3aBUCUT OT
a) LeHTPOBEXHOro YCKOpPEHUS;

6) NNOTHOCTU N paguyca YacTuu,

B) BA3KOCTM CPeAbl CyCNneHAMPOBaHUs;

r) BCe OTBETbl BEPHbI.



6. Ha yem ocHOBaHO pa3feneHne MakpoMOseKyn METOAOM renb-unbTpaumm?
1) Ha paspeneHun no pasmepy
2) Ha pasgeneHuu no 3apagy
3) Ha pasgeneHun no cnocobHOCTM CBA3bIBATbLCA C onpeaeneHHbIMU OyHKUMOHANbHbIMU
rpynnamu
4) BCe OTBETbI BEPHbI

7. Kaknm MeToLoM YY€HbIN MOXET OTAENUTb 94pa KNETOK OT OCTanbHOro CoaepXmnmoro?
1) audhcdepeHunanbLHOro ueHTpudyrupoBaHus
2) cnekTpodOoTOMETPMPOBaHUSA
3) papwmorpacpum
4) BCEMU NepeyvncrieHHbIMM MeTogamm

8. SDS-anekTpodopes No3BonseT pa3nenntb Mosiekynbl 6enka no
1) 3apsny
2) pasmepy
3) 3apsagy v pa3mepy
4) NpoCTpaHCTBEHHOWN KOHpMrypauum

2) cUTyauMoHHbIe 3aaHuns C pa3BepPHYTbIM OTBETOM CIOXHbIE:

Mpu npoBepeHUn pasgeneHvs uMtonnasmMmbl U MUTOXOHAPUIA U3 TenaTouUTOB KPbIC OblIM NOSyYeHbl
crnepyowme gaHHble N0 aKTUBHOCTU MapKepHbIX )ePMEHTOB AaHHbIX KoMnapTmeHToB knetku (AOM n COr,
COOTBETCTBEHHO). Ha OCHOBaHUM 3TUX [a@HHbIX paccunTanTe NEpPEKPECTHOE 3arpsi3HEHME U caenanTe BbiBOA,
0 Ka4yecTBe npoBeaeHHoun onepauun. AkTuBHocTb ALl B romoreHate coctasuna 1,20 E; B untonnasme - 1,02
E; B muTOoxoHgpusax - 0,18 E. JanHbie no CAIN - 0,80; 0,10 n 0,70 depmMeHTaTMBHbBIX €ANHUL, B FOMOreHare,
LMTOMNSIa3Me U MUTOXOHOPUAX, COOTBETCTBEHHO.

OTanoH oTteBeTa: AKTMBHOCTb (DEPMEHTOB B romoreHate Mbl nNpuHumaem 3a 100%, Toraa nony4vaetca
cnepyollee:

AOr car

aKTUBHOCTb % aKTUBHOCTb | %
omoreHaTt 1,2 100 0,80 100
Lntonnasma 1,02 85 0,10 12,5
MuToxoHapum 0,18 15 0,70 87,5

Taknm obpas3om, nepekpecTHoe 3arpsiaHeHne coctaBuno 12,5-15%, 4to aBnseTcs HopMarnbHbIM NoKa3aTenem
Ana amddepeHLmanbHOro LeHTpM@yrmpoBaHms 1 noslyyYeHHble 06pa3Lbl LMTonna3mMbl 1 MUTOXOHAPUIA MOTYT
6bITb UICNONBb30BaHbI ANs AaNbHEULWNX NCCNEA0BaHNN.

3) cMTyaumnoHHbIe C pa3BepHYTbIM OTBETOM MPOCTbIe

Onsa susyanusauun OHK-parMeHToOB a Takxe Ux pa3feneHus B 3aBUCUMOCTM OT ANWHbI UCMONb3YeET refb-
anektpodopes. [Ona onpegeneHna onvHbl nonyyvyeHHbix JHK dparmMeHToB MCNONb3yoTCa KOMMeEpYecKme
pacteopbl [IHK, koTopble cogepxaT pparmeHTsl JHK Monekyn cTporo onpegeneHHbIX AnvH. Takue pacTBopbl
Ha3biBaeTca «mapkepamu gnuH OHK-cpparmeHToB» («DNA laddery», «nuHenkar», «mapkepbl OHK»). Ha
unnicTpauumn npuseaeHa otorpadus rens, Ha KotTopbin 6611 HaHeceH mapkep OHK (cnesa) n obpazeu, [JHK
(cnpaga), u pacwudposka anvH JHK ¢pparmeHTOB Mapkepa.



* Buayanwiauws map«epa
1 kb DNA Lacoer

Heob6xoanmo onpeaenntb NPUMEpPHYHO ANVHY (KONMMYEeCTBO MN.H.) Kaxaoro u3 Tpex oparmeHtos [JHK.

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

OTanoH oteeTa: Cnegyet COOTHECTU OfMHBI NOMyYeHHbIX dparmeHToB OJHK n gnuHbl pparmerHtos OHK
mapkepa. PparmeHT A - 3000-4000 n.H.; ®parmeHT B - 1500-2000 n.H .; PparmenT C - 750-1000 n.H.

Ha yem ocHoBaH NpuHLMN MeToAa ocaxaeHns 6enkoB CoNsIMU TSXKENbIX MeTannoB?

OtanoH oteeTa: benkn npn B3aMMoaencTBmMm ¢ ConaMM TAXenNbIX MeTannoB (CBMHLA, Megu, cepebpa, pTyTu
n ap.) agpcopbupytoT nx, obpasys coneobpasHbie M KOMMIIEKCHbIE COeANHEHMUS, paCTBOPUMbIE B N3ObITKE 3THX
conew (3a ucknoveHmem conen AgNO3, HgClI2), Ho HepacTBOpUMbIE B BOAE.

4) 3apaHuns, TpebyroLero KOpoTKoro oTeeTa

12.. [1aHHbIA MeToh, OCHOBaH Ha rmbpuausaumm N3BecTHOM No HykneotngHomy coctaBy [OHK-npobbl ¢
Yy4aCTKOM TECTUPYEMOI XPOMOCOMbI U C NOCAEAYOLMM BbISBIIEHNEM pe3yrnbTata rubpuamsanmm no MeTke -
donyopecueHTHOMY CUrHany B OXXngaemMom Mecte

OT1anoH otBeTa: metopn FISH-anannza

13.. daHHbI MeTop, uccnepoBanus cpparmeHToB [JHK obecneunBaeT pasgeneHue atux oparMeHToB Npu nux
pacnpegeneHny Ha NoBEePXHOCTU NONNAKpUNamMuaHoro rens
OT1anoH oTeeTa: anekTpodope3

14. 3nekTpodope3 B arapo3HOM rene — CraHgapTHbIN MeTOoA, UCMNONb3yEMbIN ONA pa3aeneHuns,
naeHTudrKaumm n O4UCTKN (PpparmMeHToB ...

JTanoH orBeTa:

HYKNenHOoBbIX KUcnoT (gonyckaetca oteeT - AHK n PHK)

15. depMeHTbl, y3Hatowme onpenenéHHoln ydactok OHK anuMHom oT 4eTbIpé€x nap HyKeoTUOAOB U
pacLennsatowme HyKNeoTuaHyo Lenb BHYTPU yYacTKa y3HaBaHUsA UM BHE ero Ha3blBaloTCo ...

OTanoH oTBeTa: PeCTpMKTasbl

1) TecToBble 3apaHus: (6 WT.)

1. [ns uccnepoBaHns hepmMeHToB B Gronornyeckmx obpa3suax ncrnosnb3yercs
MeToA;

a) CNeKTpohOTOMETPUYECKNIN METOL,;

6) OTO3NEKTPOKONOPUMETPUHECKUIA METOL;

B) KOHOYKTOMETPUYECKUA METOA,;

r) BCe nepeyncrnieHHble MeToAbl.

2. BenkoBble hpakuuM CbIBOPOTKM KPOBU 1 APYTrX Bonornyeckrx obpasLos
MOXHO pa3fenuTb BCEMU creayowmmMmm MeToaamm, Kpome:

a) BbiCannBaHus;

6) anekTpodopesa;

B) Xpomartorpaduu;

r) TMTpoBaHuA



3. K pU3NKO-XMMNYeCKMM MEeToaM aHanm3a OTHOCUTCS:
a) cnektpodoTomMeTpuUs;

6) HabnoaeHve;

B) CTAaTUCTMYECKNIAN aHaNU3;

r) MoaenupoBaHue.

4. Ha ®3OKe onpegenstor:

a) ONTUYECKYK NNOTHOCTbL;
6) nokasaTenb NpenioMeHuns;
B) pH pacTBopa;

r) NOTHOCTb pacTBopa.

5. F'enb-punbTpaunsa no3eonseT pasaensatb 6enku no

a) 3apany Mornekynbl;

6) BenuuuHe n chopme Monekys;

B) CNOCOBHOCTN MOMEKYS CBA3bIBATLCA C IUraHaoM;

r) HaNMYKIO B MONeKyse onpeaeneHHbIX YHKLUMOHANbHbIX rpynn.

6. ObpaTHasa TpaHCKPUMLUSA — 3TO NPOLIECC ...

a) obpazoBaHusa ogHouenoyevHon PHK Ha ocHoBaHun nHdopmaumm B ayuenodeyHon JHK;

6) cMHTe3a 6enka n3 aMMHOKUCIOT Ha maTpuue nHdopmaumoHHon (maTtpunyHon) PHK (MPHK, MPHK);

B) obpaszoBaHusa aByueno4vevyHon IHK Ha ocHoBaHuMn nHdopmaumm B ogHoueno4veyHon PHK

r) NpoLecc cnnancuHra BoO BpeMsi 3KCNpeccum reHa, KoTopblivi NO3BONAET OAHOMY reHy KOgMpoBaTb HECKOSbKO
Oenkos.

2) cUTyauMOHHbIe 3a[jaHusi C Pa3BEPHYTHIM OTBETOM CIOXHbIE (1 WT.):

OnuwuTe 3Tanbl BblAENEHNA UHTAKTHBIX MUTOXOHOPUI C MOMOLLBI0 AuddepeHumnansHoOro
LeHTpudyrmpoBaHnsa? Ykaxute, Kakme ycnosusi npu 3TomMm Heobxoammo cobniogaTthb.

AtanoH oTBeTa: [lpoueaypa BbiAeNeHNna MUTOXOHAPUIA BKITOYAET YeTbipe aTana: 1)
romMmoreHm3aums; 2) otaeneHne MMTOXOHAPUanbHoON hpakumm mMetoaomMm anddepeHumnanbHoro
LEeHTpUdyrpoBaHus; 3) o4nCTKa Noy4YeHHOM opakLumm nyTeM NOBTOPHOrO NPoMbIBaHuS; 4)
onpegeneHne YNCToTbl MU KayecTBa NoJly4YeHHOoro npenaparta. Bce onepaunu no BblaeneHuto
MUTOXOHAPWUIA AONXHbI NPOBOANTLCS B CTPOrO KOHTPOMMpPYyeMbIX YCNoBusix, Nnpu Temnepartype 0-
4°C. Ons npefoTBpAaLLEHUS NOBPEXAEHNS MEMBPaH MUTOXOHAPUIA U CO3[aHUst UBOTOHNYECKUX
yCrnoBuin cpefa roMoreHn3aunm (BblaeneHnsa) AomxHa BKIYaTb OCMOTUK (H-p, caxaposy),

Crnocob6CTBYOLMIA NyYLLEe COXPAaHHOCTU MUTOXOHOPWNA.

3) cuTyaumoHHbIe C pa3BepPHYTbIM OTBETOM MPOCTbIe

1 MeToa MonekynsipHow 6uonorum, NO3BoSLWMIN 4OOUTHCA 3HAYUTENBHOMO
yBENNYEHNS MasblX KOHLUEHTpaUui onpeaenéHHbiXx parMeHTOB HYKINEMHOBOW
kucnotbl (HK) B 6uonornyeckom matepuane (npobe) - ato
JTanoH oTBeTa: noninMepasHas uenHas peakuus (gonyckaetcs oteeT [NLIP)
e 1 6ann - ykasaH BEpHbI/ OTBET;
¢ 0 6annoB - yka3aH HEBEPHbIV OTBET, B TOM YNCIIE YACTUYHO.

4) 3apaHus, TpebytoLiero kKopoTkoro oTeeTa (5 wr.)
2 enb-xpomatorpadus (MonNekynsapHO-CUTOBas XxpomaTorpadus) oCHoBaHa Ha
pa3aeneHnmn BewecTB B COOTBETCTBUMN C UX ...
OtanoH oTBeTa: Paamepamu (Unv MONEKYNAPHLIMU Maccamm).
e 1 6ann - ykasaH BEpHbI/ OTBET;
¢ 0 6annoB - yka3aH HEBEPHbIV OTBET, B TOM YNCIIE YACTUYHO.

3 OnekTpodopes - 3TO ABUXEHNE 3apPAXEHHbIX YAaCTUL, B aN1eKTpMYeckom none. [na



WHOYLUMPOBaHUA ABUXEHUS MOSEKY HEOBX0ANMO crneaytoLLee: aNeKTpUYecKoe Nose; 3apaxXeHHble
YyacTuubl; cpena, B KOTOPOW MOXET NPONCXOaUTb ABMXEHNE. DTN TPU INEeMEHTa KOHTPONMPYIOTCA
cnepylowmnMm napameTpamu: Bpems anekTpodopesa; Temnepartypa, npy KOTOpon NpomcxognT
aneKkTpoopes; HanpsXXeHne U ......

JtanoH oTeBeTa: pH cpeabl

4 depmeHT, ucnonblyemblii B NLUP Ha3biBaeTcs ...

JranoH oteeTa: [JHK-nonumepasa (gonyckaetca oTBeT Tag-nonnmepasa)

e 1 6ann - ykasaH BepHblil OTBET;
e (0 6annoB - ykazaH HeBEepHbIN OTBET, B TOM YMCEe YaCTUYHO.

5. Mepexop OHK n3 pByxHuTeBon opmMbl B OGHOHUTEBYIO MpU pa3pbiBe BOAOPOAHbLIX CBA3EN Mexay
KOMMIEMEHTAPHbLIMU NapamMu OCHOBaHUN NPOTUBOMNONOXHbIX Lenen [JHK nog Bo3aencrBuemM BbICOKUX
TemnepaTyp — 970 ...

OTanoH oTBeTa: AeHaTypaums (gonyckaetcsa oTBeT geHatypauunsa [JHK)

e 1 6ann - ykasaH BepHbll OTBET;
e (0 6annoB. - ykazaH HeBEpPHbIN OTBET, B TOM YMCS1€ YaCTUYHO.



