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NMPOIrPAMMA MNMPAKTUKH

B52.0.02(M) NMpounsBoacTBeHHasn npakTuka no npodcgpunio npodeccMoHarbHOU

AeATernbHOCTU

1. WWudp n HammeHoOBaHMe HanpaBreHUs:
06.04.01 Buornorus

2. Mpodunb noaroToBKU:
Buodgunamka
3. KBanudumkaumsa (cteneHb) BbINyCKHUKA:

MarncTp

4. dopma obyyeHusn:
oYHas

5. Kachegpa, oTBevarLan 3a peanmsaumio QUCLUNIIUHBI:

Kadegpa 6nodunsnkm n BMoTexHonornm

6. CocTtaBuTENnU NporpamMmbi:
Kanaesa EneHa AHaTonbeBHa, KaHg. OO, HayK, AOLEHT

7. PexomeHpgoBaHa: : HMC meaunko-6uonorndeckoro gakynsteta, npotokon Ne 5 ot
30.05.2024 .

8. YuebGHbIn roa: 2024/2025 CemecTp(bl): 2



9.Lllenun v 3aga4m npakTUKHK:

3akpenneHue un yrnybneHne TeopeTMYecKoM MOAroTOBKM obydarollerocs no mertogam
PU3NKO-XMMNYECKON U MONEKYNSIPHOM Guonorum, 6uodunsnkm, doepmMeHTaTUBHOIO Katanusa u
ApYrMM gucumninnHam, npuobpeteHrne MM NpakTUYEeCKUX HaBbIKOB M KOMMETEHUUN, a Takke
onbiTa CaMOCTOATENbHON NPOgECCMOHANBHON OeATeNnbHOCTU B obnactm 6Guodmsanyeckmx
nccnegoBsaHnn

3agayamMm  Npou3BOACTBEHHOW  MpPakTUKM MO
AeATeNnbHOCTU, Hay4YHO-MPOM3BOACTBEHHOWN ABNSOTCS:

1) ocBoeHune cnocoboB NonyyYyeHnsa n nepsuyHon 06paboTkm Bruonormyecknx npoo;

2) COBEpPLUEHCTBOBAHME HABbLIKOB M YMEHUIN paboTbl C HAY4YHOM annapaTypou;

3) npuobpeTeHne oby4valWMMCA MNPaKTUYECKMX HAaBbIKOB MPUMEHEHMSA  (PU3MKO-
XMMUYECKMX METOLOB UCCNeoBaHNS AN peanusaunm uenen, CToawmx nepeq buonoramu;

4) npuobpeTeHne oby4varowMMca MpPakTUYECKUX HaBbIKOB CaMOCTOSATENIbHOWM Hay4HO-
nccnepoBaTenbCKO AeATeNbHOCTY;

5) 3akpenneHme cnocobHOCTN aHaNU3NpPoBaTh NOSTyYEHHbIE pe3ynbTaThl C MPUMEHEHNEM
TeopeTUYEeCKNX 3HaHUMN N COBPEMEHHbIX MHAOPMALIMOHHbLIX TEXHOSTOMN

npodunio  npodeccnoHanbHON

10. MecTo npakTuku B cTpyktype OOI:

Hay4Ho-uccnepoBaTenbckas paboTta OTHOCUTCA K obs3atenbHonm 4actm 6rnoka B2
«[MpakTnkny.

lMpomsBoacTBEHHAA MpakTuka no npoduno  nNpodecCuoHanbHoOn OeAaTenbHOCTH,
BasnpyeTcs Ha 3HaHMKM BUOU3MKK, MONeKynapHon Guonorun, Guoxmmun. NMpomnsBoacTBEHHAS
npakTuka no npocuno npodeccnoHanbHON AEATENbHOCTU ABNSAETCA HEOTHEMIEMOW YacTbto

yyebHOro npouecca W HanpaBreHa Ha OCBOEHWe MEeTOAUKM  CaMOCTOATENbHOM
nccnenoBaTenbCKOM  AeATENbHOCTM M MOATOTOBKY MaTtepuanoB AN MarucTepckomn
anccepTaumn.

MpoxoXaeHne [aHHOro Buaa MPaKTUKM MNO3BOMSAET MNOAroTOBUTb — Maructpa K

CaMOCTOSTENIbHOM Hay4YHO-UccnenoBartes bCKOW AeATENbHOCTN.

11. Bua npaktuku, cnocob n chopma ee nposeaeHus

Bua npakTuku: Npov3BoACTBEHHAS.
Cnoco6 npoBeaeHMA NPaKTUKU: CTaLMOHapHas.
dopma npoBeAeHUsI NPAKTUKN: OVMCKPETHAs.

12. NMnaHnpyemble pe3ynbTaTbl OGYyYeHUs1 NPU NPOXOXKAEHMU NPAKTUKMU (3HAHUA, YMEHUA,
HaBbIKW), COOTHECEHHbIe C NNIaHUPYeMbIMU pe3ynbTaTaMM OCBOEHUs 06pa3oBaTenibHOMN
nporpaMmmbl (KOMNeTEeHUMSIMU BbiNYCKHUKOB):

Kog HasBaHwue koMmneTeHUun Koa(bl) WHankaTop(bl) MnaHMpyemble pesynbTaTbl
oby4eHus
OrK- | CnocobeH B copepe cBoel OrlK- | MNpegnaraet meToankn 3HaTb: COBpeMEHHOE

7 npodeccuoHarnbHON 7.2
AEeATENBHOCTUN CaMOCTOSATENBHO
onpefenaTb CTpaTernio u
npobnemaTuky nccneaoBaHumn,
NPUHUMAaTL peLLEeHns!, B TOM
yncne MHHOBALMOHHbIE,

peLLEHMS N KOOPAMHUPYET
BbINOMHEHNE OTAENbHbIX
3aJaHuii Npy pyKoBOACTBE
rpynnom uccrnegosartenen, ¢
yyeTom TpeboBaHum
TEXHWKN 6e3onacHOCTH

COCTOSIHME Uccrnenyemon
npobnemsl, NnpaBsuna
PYKOBOZACTBA rpynnow
uccrnegosatenen, npasmna
TexHuKn 6e3onacHoCcTn

BbIOUpaTh 1 MOAMULMPOBaTL
MeToAbl, OTBEYaTb 3a Ka4eCTBO
paboT u BHegpeHue nx
pe3ynbTaToB, obecneynBaTb
Mepbl MPOM3BOACTBEHHON
6e30MacHOCTM Npy peLLeHnn
KOHKpETHOW 3agayu

YMeTb: opraHnsoBaTtb
paboTy nccnegoBaTenbCcKom
rpynnel 4nAst ONTUMarbHOro
OOCTWDKEHUSI MOCTaBIEHHON
uenu

BnageTb: HaBblkamu
opraHunsauunmn COBMECTHOM
SKcnnyartauumu




COBPEMEHHOI0 Hay4yHoro
obopynoBaHus ¢
cobnogeHneM npasun
TEeXHUKN 6e30MacHOCTU

OlK- | CnocobeH ucnonb3oBaTb Or1K- VMcnonb3yeT pasnuyHbie 3HaTb: YCTPOWCTBO n
8 COBPEMEHHYHO 8.1 TUMbl COBPEMEHHOMN NpWHLMN OencTBuS
nuccrnenoBaTenbCeKyo annaparypy annapartypbl 415 pa3NnyHbIX | COBPEMEHHON Hay4HOn
N BbIYUCITMTENBHYIO TEXHUKY ONS nccregoBaHun B obnactum annapaTypbl
peLleHns MHHOBALMOHHbIX 3adau npodeccuoHarnbLHoN
B NpodeccroHanbLHom OeaATenbHOCTH, B TOM Ynucne | YMeTb: NpaBunbHO BbibpaTb
OesaATenbHOCTH AN pelueHns meToz nccnenoBaHus,
WHHOBALMOHHbIX 3a4au afeKksaTHbI NOCTaBNEHHON
3agave, " Hay4Hoe
obopynoBaHua  ana  ee
peLleHns
Bnagetsb: HaBbIKaMK
akcnnyaTaumm
COBpPEMEHHOro Hay4Horo
obopyaoBaHus
Ol1K- Mcnonb3yeT cOBpEMEHHYIO 3HaTb: OCHOBbI LIMpPOBbLIX
8.2 BbIYMCNUTENbHYIO TEXHUKY TEXHOMNOrMmn
ans peleHns
WHHOBALMOHHbIX 3aad B YMeTb: NPUMEHATb
npodeccuoHarnsHoN COBPEMEHHYI0
OeaTenbHOCTU BbIYNCTTUTENBHYIO TEXHUKY
Ons pelleHns
WMHHOBALMOHHbIX 3aJady B
npodeccroHanbLHoON
OeATenbHOCTH
Bnagetb: HaBblkamu
yBEPEHHOro norb3oBaTens
MK B obnacTtu pelleHns
npodeccuroHarnbeHbIX 3agay
MK-1 | CnocobeH nnaHuposaTtb paboty un | MNK-1.2 | Beibupaet 3HaTb: OCHOBBbI
BbIOMpaTb METOAbI peLleHmns 3KCMepUMeHTarnbHbIe 1 3KCMEepPUMEHTANbHbIX U
uccnegoBaTenbCkmx 3agad pacyeTHO-TeopeTn4eckne pacyeTHO-TEoPETUYECKNX
afeKkBaTHO NOCTaBMEHHbIM Liensm MeTOAbl peLleHns METOO0B peLleHust
C Y4ETOM LUMPOKOTrO NMOHUMAHWS nocTaBneHHON 3afa4u, NMocTaBMEeHHOW 3agayum
npodeccuoHansHon obnactu ncxogs U3 UMerLMXcs
n/vnn obnacTtn oby4yeHns, B TOM MaTepuanbHbIX U YMeTb: BbiOpaTh
yncne Ha MeXxancUmnIIMHapPHOM BPEMEHHBIX PECYPCOB 3KCNnepuMeHTasnbHbIE U
ypoBHE pacyeTHO-TEOPETMYECKUNE
MeTOAbl peLleHmns
NOCTaBMEHHON 3a4aun,
ncxons U3 UMeLLMXCs
MaTepuanbHbIX U
BPEMEHHbIX PECYPCOB
BrnapeTb: HaBblkaMy Tanm-
MEHeKMEHTa U
onTUMU3auun nyTen
peLleHns MOCTaBMEHHbIX
3apav
MK-1.3 | ®opmupyet 3HaTb:  OCHOBbI  Teopuu
(paspabaTbiBaeT) nnaH NnaHMpoBaHWs
npoBeAeHns Hay4YHo- aKCnepuMeHTa
nccnegoBaTenbCckux pabot
YMeTb: COCTaBUTb  MnaH

Hay4YHO-UccnegoBaTeNnbCKOM
paboThl

BnageTb: HaBblkamu pa6OTbI




no 3apaHee COCTaBIiEHHOMY
nrnaHy M ero KoppekuuMn B
HenpeaBuaeHHbIX
o6CcToATENLCTBAX

MK-2 | CnocobeH npoBoauTb
nccrnenoBaHusi, HanpaeneHHble
Ha pelLeHne UccrneaoBaTenbCKmxX
3aJay B pamkax peanusaumu

Hay4HOro (Hay‘-IHO-TEXH n4yeckoro,

MK-2.1

MpoBoanT nccnegoBaHus Mo
3a/JaHHON TeMaTuKe,
NpUMeHss
BbICOKOTEXHOMOIMYHOE
obopynoBaHue

3HaThb: YCTPOWNCTBO n
NpUHLMN OencTBuS
NPUMEHSIEMOTO
obopyaoBaHus

WHHOBALMOHHOIO) NPOEKTa B
obnacTtun npodeccrmoHanbHom
OesaATenbHOCTH

YmeTb:
BbIBOP

OCYLLECTBNATb

afeKkBaTHbIX
nocTaBieHHbIM 3apgadyam
MeToZ0B " MeTOAUK,
NPUMEHsIEMbIX AN aHanu3a
ovocuctem

BnaneTtb HaBbIKaMW:
noarotoBkn obpasuoB Ans
aHanusa; paboThl c
BbICOKOTEXHOMOMMYHbIM
obopyaoBaHuem

13. O6beM NpakTUKKU B 3a4eTHbIX eanHuuax/yac. —3 3E / 108 u.

CDopma npomemyTquoﬁ aTtTecTaumun. 3a4eT C OLIEHKON

14. Buabl y4e6HoM paboThbl

TpygoemKkocTb
Bug yuebHown paboTbl Bcero Mo cemectpam
2 cemecTp

Bcero 4acos 108 108
B TOM YuUCheE:
KoHTakTHasa paborta (Bkntovas HAC) (0na 4 4
paccpedomoyeHHoU npakmuku/HVP)
CamocTosiTensHas paborta 104 104
dopma NpoOMEXYTOYHON aTTecTaLmm 3a4eT C OLEHKON

WToro: 108 108

15. CopepxaHue npaktuku (unu HAP)

n/n Pasgenbl (aTanbl) NpakTukm CopgepxaHuve pasgena
1. [MopgroTtoBuTEnNbHLIN MHCTpyKTaX No NPOXOXOEHWUIO MPaKkTUKK, NofydyeHne pekomeHaaumm.
(opraHM3aunoHHbIN) CocTtaBneHune v yTBepxaeHue rpadvka npoxoxaeHns NpakTUKu.
[MpoxoxgeHve MHCTPyKTaxa u caada MUHUMYMa MO TEXHUKE
6esonacHocTu. Moabop 1 aHanM3 NCTOYHMKOB MO TemMe
nccrnegoBaHus.
2. OcHoBHON OcBoeHne MeTOA0B UcCneaoBaHns hepMeHTaTUBHOM akTUBHOCTU B
(akcneprMeHTanbHbIN) HOpPME 1 MpW NaTosIornu, BbINOMHEHNE NPON3BOACTBEHHbIX 3a4aHun,
npoBefieHne CaMOCTOATENbHbIX 9KCNEPUMEHTarbHbIX UCCNeaoBaHUN
3. 3aKknounTenbHbIN Cratuctnyeckass obpaboTka AaHHbIX, MOJTyYEHHbIX B pe3ynbraTe
(MHdOpMaLMOHHO- aKcnepuMeHTanbHbIX nccnegosaHmi. CocrtaBneHne n ogopmreHune
aHanuUTU4ecKumn) oTtyeta. 3awmTa oT4eTa

16. MNepe4yeHb y4yebHOM nuTepaTypbl, pecypcoB ceTu «UHTepHeT», HeoOXoAMMbIX Ans

nNpPoXoXAeHusA NPakTuku
a) oCHOBHas nuteparypa:




Ne n/n McTouHuK
Buodumamka: yuebHuk onsa By3os / nog pea. B.I. ApTioxosa. — M.: [lenosas kHura:

1 Akagemnyecknn npoekt, 2009. — 294 c.
ApTtioxoB B.[". MonekynsapHasa 6noduaunka: MmexaHn3mbl NPOTEKAHMSA U perynsauum

2 BHYTPUKITIETOUHbIX NpoLeccoB: y4eb. nocobue / B.I'. ApTioxos, O.B. bawwapuHa. — BopoHex:
M3paTenbcko-nonurpaduyecknii LeHTp BopoHexckoro rocyaapCcTtBeHHoOro yHmsepcuteta, 2012,
—220c.

6) gononHuTenbHasa nuTeparypa:

Ne n/n NcToYHMK
ApTioxoB B.I". CTpyKTYypHO-DYHKLMOHANbHOE COCTOAHME BOMEMOpPaH N MEXKINETOYHbIE

3 B3ammogencTeus: yueb. nocobue / B.I'. Aptioxoe, M.A. HakBacuHa. — BopoHex: MagaTtenbcko-

nonuvrpadguyeckmii LeHTp BopoHeXCcKoro rocygapcteeHHoro yHmsepcuteta, 2008. — 156 c.
ApTtioxoB B.I'. OnTuyeckme MeTodbl aHann3a MHTaKTHbIX 1 MOANMULMPOBAHHBLIX OMONOrMYecKmX

4 cuctem / B.I'. ApTioxos, O.B. MNMyTtuHueBa. — BopoHex: N3n-Bo BopoHex. roc. yH-Ta, 1996. — 240
C.

5 AHanuntnyeckas xpomartorpadums / K.M. CakogbiHckun [n gp.]. — M.: Xumus, 1993. — 464 c.
ApTioxoB B.I'. buonoruyeckme membpaHbl: CTPYKTYpHas opraHmusaums, QyHKuumn, moandmkaums

6 PU3MKO-XMMM4eckumn areHtamm: y4eb. nocobue / B.I'. ApTtioxos, M.A. HakBacuHa. - BopoHex:

M3a-Bo BopoHex. roc. yH-Ta, 2000. — 296 c.
ApTioxoB B.I'. emonpoTenabl: 3aKOHOMEPHOCTM POTOXMMUYECKUX MPEBPAaLLEHUN B YCMOBUSX

7 pasnuMyHOro MMKpPookpyxxeHus / B.I". ApTioxos. — BopoHex: MN3a-Bo BopoHex. roc. yH-Ta, 1995. —
280 c.
8 Bnagnmunpos 10.A. ®n3nko-xummuyeckne ocHoBbl hoTobrnonornyecknx npoueccos / HO.A.

Bnagumupos, A.A. MNotaneHko. — M.: Beicw. wik., 1989. — 199 c.
Bnagumumpos KO.A. dnyopecLeHTHbIe 30HAbI B UccriegoBaHnm Guonormyecknx membpar / FO.A.

9 Bnagumupos, I'.E. Jobpeuos. — M.: Hayka, 1980. — 320 c.

10 r66H2H2I/IC P. BriomembpaHbl: MonekynsipHast cTpyktypa u dyHkuum / P. FeHHuc. — M.: Mup, 1997.
- C.

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

12 Hobpeuos I.E. dnyopecLeHTHbIE 30HObI B UCCNEA0BaHUN KIETOK, MeMOpaH 1 NMnonpoTenHoB /
I'.E. Oobpeuos. — M.: Hayka, 1989. — 277 c.

13 YKepebuos H.A. buoxumus: yueb. / H.A. XKepebuos, T.H. MNMonosa, B.I'. ApTioxoB. - BopoHex:

M3a-8o BopoHex. roc. yH-Ta, 2002. - 696 c.
14 Wpxak J1. W. Temorno6uHel u nx ceonctea / J1.W. Upxak. - M.: Hayka, 1975. — 240 c.
Kynaunue A.ll. MeTtoabl 1 cpeacTBa KOMMNEKCHOro aHanusa gaHHbix / A.ll. Kynaudes. — M.:

15 ®OPYM: MH®PA-M, 2006. - 512 c.

16 JlakvH ".®. BuomeTtpus / .. JlaknH. — M.: Bbicw. wk., 1990. — C. 254-305.

17 Maypep I". Auck-anektpodpopes / I'. Maypep. —M.: Mup, 1971. - 247 c.

18 OnuromepHble Genkn: CTPYKTYPHO-(PYHKUMOHAMNbHbIE MOAMMUKALUM U pofb CyObeaUHUYHBLIX
koHTakToB / B.I'. ApTioxos [u gp.]. — BopoHex: N3a-Bo BopoHex. roc. yH-Ta, 1997. — 264 c.
OctepmaH J1.A. XpomaTorpacdus 6enkoB n HyknenHosbix kucnot / J1.A. OctepmaH. — M.: Hayka,

19
1985. — 536 c.

20 MpakTnkym no nmmyHonoruu: y4eb. nocobue / Mog pen. N.A. KoHgpatbeson, B.[1. Camyunosa.

— M.: 3pg-Bo MI'Y, 2001. — 224 c.

B) MHOPMAaLIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (0duumnansHble pecypchbl MHTEPHET):

Ne n/n Pecypc

www.lib.vsu.ru — 3HB BI'Y

http://www.e.lanbook.com - ObC «M3pgaTenbcTBa «J1aHb»

http://rucont.ru - 36C «YHuBepcuTeTckas bubnmoTeka online»

https://elibrary.ru/ - anekTpoHHas Hay4YHas GubnunoTteka

www.molbiol.ru - yuebHukn, Hay4YHble MoHOrpadun, 063opsbl, NabopaTopHbie NPaKTUKYMbI B
cBOOO4HOM AOCTYMNE Ha canTax MPaKTUYEeCKON MONeKynsapHon Guonorun.

WWW.SWissprot.com — cBo60oaHbIN 4OCTYN K MEXAyHapoaHoW 6a3e faHHbIX No nepBuYHbIM 1 3D
CTPYKTYpaMm (pepMeHTOoB

http://www.ncbi.nlm.nih.gov/pubmed — TekcToBasa 6a3a gaHHbIX MEANLNHCKUX 1 BUONOrMYeckmx
7 nybnukauum Ha aHrmMNCKOM si3blke, Ha OCHOBe pa3sgena «buoTexHonorusa» HaunoHansHom
MeauLunHckon ubnuotekun CLLUA

gl (R |WIN|F

Kpome 9TOro, marmctpaHtam peKkoMeHOYyeTCA MU3ydYeHue MNepuoanyeckux HaydHbIX
n3gaHun: «brnoxmmus», «buodusnkay, «PagnaumoHHas 6uonorus. Paguoakonornsy,



«bunonornyeckne membpaHbly,

«[doknagbl

Akagemun Hayk», «M3Bectus PAH. Cepus

Guonornyeckasa», «MonekynapHasa 6uonorusay, «bronneTeHb aKCnepuMeHTanbHoOM Guonornn u
MeauumrHbl», «MMMyHonorusay, «dusnonorua yenoseka» u ap.

17. UHcpopMaLMOHHBbIE TEXHOSTOMMU, UCNOSb3yeMble NMpPU NpoBeAeHUUN NPAKTUKM,
BKIIOYasA nporpamMmMHoe obecneyeHne n MHOpPMaLNOHHO-CNpaBoOYHble CUCTEMbI (NpKU

Heob6xoauMOCTH)
Mpn peanusaumm ANCUMUNIIUHDI

MCNOJNIb3YKTCA 3JIEMEHTbI

SJN1IEKTPOHHOIo O6y‘-IeHVIFI n

ANCTaHUMOHHbIE 06 pa3oBaTesibHbl€ TEXHOJIOTUN.

18. MaTepnanbHO-TeEXHUYECKOEe obecneyeHme AUCLMNIINHDI:

YyebHas aygutopusa Ans MpoBefeHWUs 3aHATUI
CEMWHApPCKOro Tuna, TeKyllero KOHTpons wu
NPOMEXYTOYHOM arTectayum (r.BopoHex,
nnowaae YHuBepcuteTckasd, 4.1, nom.l, aya. 61)

CneuvanunsmpoBaHHasa Mebenb, pH-mMeTp nopTaTUBHbIN
HI83141; puctunnatop, 4 n/4, Hepxasetwowasa crtanb 6e3
baka Hakonutens, Liston; posumetp-paguometp MKI-01-
10/10; mwukpockon MBC - 10; MuKpocKon MeLULMHCKUR
BMOME[ wucnonHenne BUOMEL 2; pH-meTp kapmaHHbIN,
KOpOTKUA anektpog; cnektpocdometp [Mpom3kollab 13-
5400Y®; BMCKO3MMETP

Jlabopatopusa TeopeTudeckon OGuodmankn (Ons
NPOBEAEHUS  3aHATM  CeMMHapCKOro  Tuna,
TeKyLLero KOHTpOIS " NMPOMEXYTOYHOM
aTTectauum) (r.BopoHex, nnowagb

YHuBepcutetckas, 4.1, nom.l, aya. 59)

CneunannsmpoBaHHas wmebenb, npoektop SANYO PLS-
SL20, akpaH AOns npoekTtopa, Hoytoyk ASUS V6800V c
BO3MOXHOCTbIO MOAKIIOYEHUS K ceTu «NHTepHeT»

[dwvcnnenHbln knacc, aygutopus ans npoBeneHus
rPynnoBbIX W WHAMBUAYASbHbIX KOHCYNbTaUWN,

CneunanunsmpoBaHHas MeGenb, KOMMbTEPbl (CUCTEMHBIN
6nok Intel Celeron CPU 430 1.8 GHz, moHuTtop Samsung

nomelleHve Onsg camocTodTenbHon paboTel | SyncMaster 17) (12 wT.) ¢ BO3MOXHOCTBIO MOAKMOYEHMS K
(r.BopoHex, nnowanb YHuBepcutetckas, A.1, | cetn «MHTepHeT»
nom.l, ayg. 67)

19. OueHo4Hble cpeacTBa AnsA nposegeHusA TeKymeﬁ n npome)KyTquoﬁ aTTectauumn

oby4arowmxcs No npakTmke

Ne HanmeHoBaHune KomneTteHuus(u) | UHaukaTop(bl) OueHouHble cpeAcTBa
n/n | pasgena AMCUUNANHDbI AOCTUXeHNA
(mogyns) KOMMeTeHuun
1. | MNogrotoButenbHLIN OnK-7 OrlK-7.2 [MpakTuyeckoe 3agaHue
(opraHn3aunoHHbIN) OrK-8 OriK-8.1 3agaHusa ons gnarHocTuyeckux pabot
MK-1 Or1K-8.2
MNK-2 MK-1.2
MK-1.3
MK-2.1
2. | OcHoBHoM OnK-7 OrK-7.2 MpakTuyeckoe 3agaHue
(akcnepumMeHTanbHbIN, OlK-8 Orik-8.1 3agaHvsa ons anarHocTuieckux pabot
nuccnenoBaTernbCKuin) MK-1 OriK-8.2
MnK-2 MK-1.2
MK-1.3
MK-2.1
3. | 3aknw4ntenbHbIN OrnkK-7 OrK-7.2 MpakTuyeckoe 3agaHue
(VHdOopMaLMOHHO- OlK-8 Orik-8.1 3apgaHusa Ana auarHocTuyeckux pabot
aHanMTU4ecKui) MK-1 Or1K-8.2
MK-2 MK-1.2
MK-1.3
MK-2.1
4. | NpencrasneHue OnK-7 OrK-7.2 OT4eT o npakTrke
OTYETHON OrllK-8 OriK-8.1




Ne HanmeHoBaHue KomneTteHuus(n) | UHaukaTop(bl) OueHouHble cpeacTBa
n/n | pasgena AUCLUNIIVHDI OOCTUXeHUs
(mopgyns) KOMnNeTeHUuuun
OOKYyMeHTaunm MK-1 Or1K-8.2
MK-2 MK-1.2
MK-1.3
MK-2.1

[MpomexyToyHas aTTectauusi
dopma KOHTpOns — 3a4eT

OTyeT no npakTuke

20. TunoBble OLEHOYHbIe cpeAcTBa M MeToAM4YecKMe MaTepuanbl, onpegensiowme
npoueaypbl OLLEHUBAHUA U KPUTEPUN UX OLleHUBAHUS

20.1. Tekywasa arrecraums
OnucaHune TexHONoOrMu NpoBeneHnnA

npakTu

Tekywas atTectauusi NpoOBOAUTCS B paMKax NPakTUYECKMX 3aHATUI PYKOBOAMUTENEM NPaKTUKM.

I?

PNOF O A WNE

TecThbl

BOHpOCbI Ansa TeKyLI.leﬁ aTTecrtaumnm

Llenb n 3agayn Bawero Hay4yHoro nccnegoBaHus?
AKTYyanbHOCTb TEMbI MCCeSOBaHUS.
Hay4yHas HOBM3Ha NoMyYeHHbIX AaHHbIX.

XapakTtepuctmka npnbdopos 1 060pyaAOBaHNS, UCMOSb3yEMbIX B BaLLEM UCCIeL0BaHUMN.
OTanbl BbINOIHEHUSI HAYYHOTO UCCNEeL0BaHUS.
OcHoBHble TpeboBaHus K hopMUpPOBaHNIO BbIOOPKM.

MeToabl cTaTUcTU4eckon obpaboTku, NCnonb3yemMble Npy aHanuae NonyYeHHbIX AaHHbIX.
lMpaBuna cocTaBneHuMs OT4eTa O HayyHO- uMccrnegoBaTenbckon paboTe, oTyeta no

3apaHua gns guarHocTu4eckux pabort

1. MNpwu ctatnctnyeckon obpaboTke pesynbTaToB U3MEPEHUI NOSyYEHbl CReayroLne 3HaYeHns: X
=5,5; sx = 0,0156. Bbibepnte npaBuiibHbIN BapuaHT CTaH4APTHOW hOpMbI 3anncu oTeeTa:

.5,5+0,0156 .

a

6. 5,500 + 0,016 .
B. 5,500 + 0,0156 .
r

.5,5+0,016.

JODBOAWO N

TUTPUMETPUS.

DOV W

. K amucecunoHHomy cnekrpanbHoMy aHanm3y OTHOCUTCS:
. (POTOSMEKTPOKOITIOPUMETPUSI.
. MNamMeHHas oToMeTpuUs.

. TypbnagnmeTtpus.
pedpakTomeTpus.

. Kakon n3 nepedncneHHbix METO40B HE OTHOCUTCS K MHCTPYMEHTarbHbIM MeToAam aHanvsa?
. cnekTpooTomeTpuUs.
. nongaporpacwus.

. nonspumeTpua

4. Kakon n3 anekTpogoB Yalle BCEro UCnosb3yeTcd Ans aKCrnepumeHTanbHoro onpeaenenunsa pH

. BOOOPOAHbLIN.

T QL

. XnopmacepebpsiHbIn.
. HUTpAaT-CENEKTUBHbIN.




. CTEKNSAHHbIN.

-

5. XpomaTtorpacunyeckmin NUK XxapakTepusyoT:

a. BbIcoTa.

6. WupurHa.

B. Nnowiagp.

. MOXHO MCMOMb30BaThb BCE BblLLENepeyncrieHHble napameTpbl.

6. YTo HasbiBaeTcs KonebaTesnbHbIM NPOLECCoOM?

a) anepuogunyeckoe N3MeHeHNe COCTOSHNSA CUCTEMbI

0) nepnoguyeckoe N3MeHeHNe COCTOSHUST CUCTEMbI

B) Ntob6oe n3ameHeHne COCTOSAHUS CUCTEMbI Mo, AENCTBUEM BHELUHEN CUbl
) USMEHEHWNE COCTOSIHUS CUCTEMbI 3a CYET SHEpruun, nepefaHHoON en U3BHe.

7. I'IepeqwchTe MexaHun4yeckme npoueccobl B >KUBOM OpraHmn3mMe.

a) ABWXEHMEe CTEHOK, KranaHoB cepaua, OBWMKEHWE KPOBU, NErKNX U APYrMX OpraHoB.
0) reHepaums 1 pacnpocTpaHeHue 3NeKkTpUYecknx CUrHanoB B opraHax

B) nepemMelLieHNe 3NeKTPUYECKNX BOMH BO30YXAEHMS N0 HEPBHbLIM BOTIOKHaM

r) TPaHCMNopT MOMNEKYI U MOHOB Yepe3 MembpaHy

8. PasHoBugHocTK andpcpysmm nunuaos n 6enkos B MeMmbpaHax.

a) nunuabl 1 G6enkn B MembpaHax MEHSIlOTCS MecTaMyM U MepemMeLlaroTCa Kak B MIOCKOCTU
MeMOpaHbI, TaK 1 Nonepek ee

6) nunuabl n 6enkn B MeMbpaHax HeNnoABWKHbI N HE UCTbITLIBAOT NEpeMeLLEHNs Kak BOOSb

NOCKOCTM MembpaHbl, Tak U Nonepek ee

B) nunuabl 1 6enkn B MembpaHax MeHAITCA MecTaMmy U nepemMeLLatoTCa TONbKO B MIOCKOCTU
MeMOpaHbI

r) nunuabl n 6enkn B MembpaHax MEHSITCA MecTamMu M MNepeMeLlalnTcs TONbKO nonepek
NJSIOCKOCTN MeMOpaHbI.

9. dmnsnyeckme CBOMCTBA N NapameTpbl MeMOpaH B €CTECTBEHHbIX YCIOBUSIX.

a) membpaHa 6nm3ka nNo CTPYKType K amopdHbiM Tenam, obnagaet ©60nbLION BA3KOCTbIO U
NOBEPXHOCTHLIM HaTSPKEHNEM

0) mMembBpaHa HaxoOuTCA B KpUCTanfIM4YECKOM COCTOSHUKW, obnagaet 6GonblION BSA3KOCTbHO UM
NOBEPXHOCTHbLIM HaTsPKEHNEM

B) MembpaHa HaxoguTCsA B XMAOKOM COCTOsSIHMM, obnagaet Manoun BA3KOCTbIO (Ha ABa nopsaka
MEHbLUEe, 4YeM BHA3KOCTb BOAbl), GOMbWMM KO3IPPUUMEHTOM MNOBEPXHOCTHOINO HaTAXeHus (Ha OBa
nopsgka Bbille, Yem y BoAbl)

r) membpaHa HaxoAMTCA B XXUOKOKPUCTANNMYECKOM COCTOSHUW, obnajaeT BA3KOCTbIO Ha ABa
nopsigka Gonblle, YemM BSA3KOCTb BOAbI, MOBEPXHOCTHLIM HATSHKEHMEM Ha ABa Mnopsdka HUXKE, Yem y
BOAbI.

10. dasoBble nepexonbl, Habngaemole B MeMbpaHax Npy U3MeHeHUn TemnepaTypsbl.

a) Kpuctannmaaumsa poconmMnuaos NpU HarpeBaHUy 1 NNaBneHne NPn oxnaxaeHun

6) NnnaeneHne NUNMAOB NPU HarpeBaHUKU N KpUCTannM3auus nNpu oxnaxaeHum

B) NpM yBenuyeHuUn TtemnepaTypbl B MembpaHe Genku nepexogaT B XKuOKOE COCTOSHME U
cMelumBaroTcsa ¢ pocdonunuaamm

r) Nnpn n3meHeHUn TemnepaTypbl pasoBble Nnepexodbl B MeMbpaHax He obHapyxuBatoTCs.

Bonpochkl ¢ KpaTkumM OTBETOM

1. CoeguHeHusi, KOTOpble pearMpylT co cBobogHbIMW pagukanamm ¢ obpasoBaHMeM
BO30Y)XOEHHbIX MOMEKyn MNpPOAYKTOB, CMNOCOBHbIX K peanu3auun BO30YXOEHHOro COCTOSHUA 4epes
BblCBEYMBaAHNE KBAHTOB, Ha3blBalOT

OTBeT: XEMUNIOMUHOrE€HHBIMU 30HAAMW, XMMUYECKUMU aKTUBATOPaAMMN XEMUITIOMUHECLIEHLM.



2. PasHoCTb nNoOTeHuManoB [AUCNEPCUOHHOM cpedbl W HENnoABWMXKHOIO CIOSt  XWOKOCTW,
OKpY>KatoLLero Yyactuuy — ato
OTBeT: A3eTa-noreHuman.

3. Bbnok cnektpocdoToMETpa, PErNCTPUPYIOLLMIA BbIXOOAWMA U3 obpasua NoTOK cBeTa U
npeobpasyoLLnii ero B aNeKTpUYECKUA CUrHan — aTo
OTBeT: HOTOINEMEHT.

4. lMocneposaTenbHoe AuddepeHUMpoBaHne (YHKUUK, ONUCLIBAKOLLEN SMNEKTPOHHLIN CNeKTp
nornoweHns obpasya NexuT B OCHOBE MeToaa CNeKTPOPOTOMETPUMN.
OTBeT: NPON3BOOHON

5. WsmeHeHue cpoactBa remornobuHa K Kacnopogy, Bbi3BaHHOe AobaBneHvem 2,3 -
andocdornuuepmHoson  kucnotel  (2,3-A4PIN), aBnsetca  npumepom perynauum
byHKUMOHANbLHOM akTUBHOCTK Genka.

OTBeT: annocrepunyeckomn

6. Pe3oHaHCHOe nMOrnoLweHne SnNeKTPOMarHUTHOM 3JHEpPrum BeELLEeCTBOM, OOYyCnoBnNeHHoe
nepeopueHTaunen CUCTeMbl MarHUTHbIX MOMEHTOB aTOMHbIX g4ep B MOCTOSHHOM MarHWTHOM none —
aTo .

OTBeT: AQepHbIN MarHUTHLIN pe3oHaHc (AMP).

7. MeTog wvccnegoBaHUsi TeMMepaTypHOro Xxoda TennoeMKOCTM BELLECTBA JEXUT B OCHOBE
meToaa .
OTBET: MUKPOKarIopUMeTpuMn.

Manoe acce

1. OnpegenuTe NpaBuUnbHLIN NOPALOK PACMONOXEHUA COCTaBHbIX YacTen Hay4YHOW AnccepTaumu.

3aknoyeHne

BeepneHue

Cnvcok nutepatypebl

CopepxxaHne

MpunoxeHune(s)

TuTynbHbIN NUCT

OcHoBHas YacTb

OTBeT: TwUTynbHBLIA NUCT, COAEpXaHue, BBeAEeHWe, OCHOBHas 4acTb, 3aKio4veHue, Crmncok
nuTepaTypsbl, NPUIOXeHne(s)

2. lMpuvHumMn onpegeneHnsa rMapPoaMHAMUYECKOro paguyca 4acTuy, MeToAoM OMHaMUYEeCKOro
paccenBaHus cBeTa.

OTtBeT: bpoyHOBCKOE ABWXEHUE AMCMEPCHbLIX YacTuL, NpuMBoaUT K IIyKTyauusam UX foKarbHOM
KOHUeHTpauun. Pe3dynbTatoM SABMASKOTCS NOKanbHble HEOAHOPOAHOCTM MoKasaTens npenoMreHvs u
WHTEHCMBHOCTU pacceuMBaHWsi CBETa NpPW MNPOXOXAEHUM Nas3epHOro fyyvya 4Yepe3 Takyl cpeay.
KoacbdomumeHt gnddysmm vactuy, obpaTHO MponopuMoHaneH XapakTepHOMY BpPEeMeHW pernakcaumm
dNyKTyaunin UHTEHCMBHOCTU pacCesiHHOro ceeta. Pasmep cdpepuyeckmx 4actul paccyvTbiBaeTcs no
dopmyne CTokca-OHwTenHa.

3. Kakve yactuupbl 0OTHOCAT K CBOBOAHBLIM pagukanam Knucnopoaa, a kakme — K akTuBHbIM popmam
Kncrnopoaa?

OtBeT: K cBo60AHBIM pagnkanam Kucnopoga oTHOCAT CyNnepoKCUAHBIN aHWOH-pagukarn, pagukan
nepokcmaga BOAOPOAA, MMOPOKCUNbHBLIM paaukan. K akTMBHbIM dopmam  Kucnopoga MOMUMO
NepeyYnCrieHHbIX pagukanoB OTHOCAT MepoKcug BoOOPOAa, CUHITETHbLIM KMCIOpOon, O30H U MMMOXNopuT
HCIO.

BonbLlioe scce




1. Uem 06bACHAETCS HU3Kas UHTEHCMBHOCTb XEMUITIOMUHECLIEHLMM, COMPOBOXAatoLLan peakunm
C yyactmem cBobOOHbIX paaukanos B buocmucremax?

OcCHOBHbIe 311eMeHTbl OTBeTA:

1) Hu3kas KoHUeHTpaumsi cBOOOAHbIX paauKanoB B CUCTEME WU3-32 UX BbICOKOW XMMWUYECKOW
aKTMBHOCTW.

2) He Bcsikoe xvmmnyeckoe B3anMMOAENCTBUE pagukanoB NpuBedeT K 06pa3oBaHMio 3M1EKTPOHHO-
BO30Y>KOEHHbIX MOMNEKYI NPOAYKTOB peakuum.

3) BeposATHOCTb TOro, 4TO 3NEKTPOHHO-BO3OYXXAEHHOE COCTOSIHME peanuayeTcs 4epes
BbICBEUMBAHME KBAHTa CBETA, a HE Yepe3 pacCenBaHmne Tenna, O4eHb HU3Kasl.

2. MeTogbl nccnegoBaHus anonTosa.

OcHoOBHbIE 3r1EMEHTbI OTBETA:

1. Pernctpaumsi Mopdonornyecknx M3MeHeHN B anonToTUYECKN N3MEHEHHON KneTke. CBeToBas
MUKpockonus. KoHgeHcauma yutonnasmbl U s4epHOro matepuana.

2. MembpaHHble Mapkepbl anonto3a. YTpaTa acuMMMeTpuuM MeMOpaHbl, MepeMelleHne
docdhatmanncepmHa B HapyXHbIA NUCTOK 6ucrnosi. Mcnonb3oBaHMe MeudeHbiX OEnKOB C BbICOKUM
CpoaCcTBOM K hochaTUaNIICEPUHY.

3.  MwuToxoHOpuanbHbIi  TPAaHCMeMOpaHHbI  noTeHuman. [lpoToyHas uUUMTOMETpUSt C
NpUMeHeHNEM NNodunbHbIX GIyopoxpoMoB. Pernctpauus BbICBOOOXOEHUS LUTOXpOMa B LIMTO30Ib
mMeTogamu crnektpodoTomeTpumn, MPA, MMYyHOONOTTUHTA.

4. AkTnBaums kacnas. PryopecueHTHbIN U UMMYHOTUCTOXUMUYECKUIA aHanms.

5. ®parmeHtauma sgepHon OHK. Metog [OHK-komeT. obHapyxeHue 3"-koHuoB [OHK. NDA-
obHapyxeHune KopoTkmx pparmenToB HK.

6. HemHBasuBHble MeTOAbl BU3yanbHOro koHTponsa anontosa: OP3KT, MNM3T, MPT, MPC, YC.

TecThbl

1. COBOKYNHOCTb KOMMbIOTEPOB, COEAMHEHHbIX KaHanamu Ans obmeHa uvHdopmauum u
Haxo4sALWmMXca B npeaenax ogHoro (MNn HECKOMbKNX) NOMELLEHUS, 30aHUs, Ha3blBaeTCs:

a) rmobanbHON KOMMbIOTEPHOW CETLIO;

0) UHPOPMALMOHHOM CUCTEMOM C TMNEPCBA3AMN;

B) NTOKanbHON KOMMbIOTEPHOW CETLIO;

) 9NEKTPOHHOM NOYTON.

2. Kakow 13 nepeyncneHHbIX MeToaoB He OTHOCUTCA K MHCTPYMEHTanbHbIM MeTo4aM aHanuaa?
a) cnekTpooToMeTpus.

6) nonaporpadwus.

B) nonspMmeTpus

r) TUTPUMETPUS.

3. K amnccrmoHHoMy cnekTpanbHOMY aHanmnay OTHOCUTCS:
a) POTOSNEKTPOKONTOPUMETPUS

6) nnameHHas boTomeTpus

B) Typbugumetpus

r) pecdopakromeTpu

4. Kakoi 13 anekTpoaoB Yallle BCero Ucnosnb3yeTcs Ans aKcrnepumeHTanbHoro onpeaenexus pH

a) BOOOPOLHbIN

6) xnopuacepebpsiHbIn
B) HUTPAT-CENEKTUBHbIV
I) CTEKNAHHbI

5. Cnocob ocaxaeHWsi MakpoMOneKyn, OCHOBaHHbIN HA OTHOCUTENIbHOM U3MEHEHUN KONUYecTBa
pacTBopuTens:

a) TuTpoBaHve

6) BbicanueaHve



B) LLEHTpMdyrmpoBaHue
) N303MNeKTpruYeckoe ocaxaeHne

6. [Ina MmoHOXpomaTusauumn ceeTta B OTOMETPE UCMONb3YeTCH:
a) omadparma

6) pednekrop

B) cBETOUILTP

r) dOTO3NEMEHT

7. Tlpubop pOnNsi OCyLECTBNEHUS OeTekuum pparmMeHToB  HYKINEWHOBLIX KUACIMOT B
ynbTpadumoneToBon obnacty cnekTpa Ha3bliBaeTCH:

a) amnnudukaTop;

6) BOpTEKC;

B) TBEpPAOTENbHbIN TEPMOCTAT;

r) TPaHCUNITIIOMUHATOP.

8. Kamepa ans ropuMsoHTanbHOro anekrtpodopesa npeaHasHayeHa ans.
a) pasgeneHnsa Morekyrn HyKnemHOBbIX KUCIOT B arapo3HOM rere B NOCTOSSHHOM 35eKTPUYECKOM

none;

0) HarpeBaHMs1 MMKPOMPOOMPOK;

B) oTOOpa HeobxoauMbIX 06bEMOB pacTBOPOB;

r) doTorpacdmpoBaHns renen, nx nocnegytowen obpaboTkun n 3annucu Bcex pesynbTaTos

B 00Lyto 6a3y faHHbIX.

9. OgHoKaHanbHbI MEXaHNYECKUIA 003aTOP NpegHa3HadYeH ans:

a) pasgeneHns Monekyn HyKnemHOBbIX KMCIOT B arapo3HOM rerie B MOCTOSIHHOM 3S1eKTPUYECKOM
none;

0) HarpeBaHMs1 MMKPOMPOOMPOK;
B) oT6opa HeobxoaMMbIX 06BEMOB PacTBOPOB;
r) BCTpSAXMBaHUS Npo6 B MUKponpobupkax.

10. BbICOKOCKOPOCTHasA MUKPOLEHTpUdyra npegHasHadeHa ons:
a) ocaxgeHunsa npob B Mukponpobupkax;

6) BCTpAXxMBaHWS U NnepemeLwnsaHmnsa Nnpod B Mukponpobupkax;
B) HarpeBaHnsi MUKPOMNPOOUPOK,;

r) otéopa HeobxoaMMbIXx 06bEMOB pacTBOPOB.

Bonpockl ¢ KpaTknm OTBETOM

1. CoepguHeHus, KOTOpble pearnpyloT co cBobogHbIMM pagukanamm ¢ obpasoBaHMEM
BO3OY>XOEHHbIX MOSEKyn MPOAYKTOB, CMOCOOHBLIX K peanu3auun BO3BYXOEHHOr0 COCTOSAHUS 4epes
BblCBEYMBaHNE KBAHTOB, Ha3blBaloT

OTBeT: XEMUNIOMUHOrEHHBIMU 30HAAMW, XMMUYECKUMU aKTUBATOPaAMMN XEMUITIOMUHECLIEHLM.

2. PasHOCTb noTeHUuanoB AUCMEPCUOHHOW cpeabl W HEMNOOBWXKHOIMO CrOSl  >KMAKOCTW,
OKpYy>KatoLLero yactuuy — ato
OTBeT: A3eTa-noTeHUman.

3. bnok cnektpocdoTomMeETpa, PErNCTPUPYIOLLMI BbIXOOAWMA U3 obpasua NOTOK cBeTa U
npeobpasyoLnin ero B ANeKTpUYECKUA CurHan — ato
OTBeT: HOTO3NEMEHT.

4. lMocneposaTernbHoe A depeHUMpoBaHne (YHKUUKW, ONUCHIBAIOLWEN 3MEKTPOHHLIN CRNeKTp
nornoweHns obpasua NexuT B OCHOBE MeToaa cnekTpohoTOMETPUMN.
OTBeT: Npon3BOaHON



5. Kakum meToaom MOXHO OTAENUTb SApa OT OCTaNbHOro COAEMKMUMOro KneToK?
OTtBeT: anddepeHumanbHoe LeHTpudyrnposaHmne

6. Pe3oHaHCHOE nOrnoweHne 3neKTPOMarHUTHOM SHEeprum BeLLEeCTBOM, 0OyCrnoBneHHoe
nepeopueHTaumen CMCTeMbl MarHUTHbIX MOMEHTOB aTOMHbIX S4ep B MOCTOSSHHOM MarHWUTHOM none —
370 .

OTBeT: A4epHbIN MarHUTHLIN pe3oHaHc (AMP).

7. Kakon meTtog 04ncTkM MHTEpEepOHOB ABNsAeTcst Hanbonee ahpekTUBHBLIM?
OtBeT: adbdunHHasA xpomaTtorpadms

Marnoe acce

1. OCHOBHbIe 3Tanbl MeToaa 6noTTuHra.

OtBet: [llog TtepmumHOM «OGnoTTUHr» (Blot) obbeanHeHbl pasHble BuAbl  MOMEKYNSAPHOro
nccnepoBaHnsa 6enkoB M HyKNemHoBbIX KMcnoT. OH no3BonseT pasgenuTb, NePeHecTU U onpenenvTb
HY>KHble 06pa3ubl, BNOTTUHI COCTOUT N3 TPEX KNIOYEBbLIX 3TAMNOB:

1) pasgenenune, Koraa cMecu 6enkoB NN HYKIENHOBLIX KACIOT B NOIMMEPHOM rene pasgensiioT
anekTpodopesom;

2) nepeHoc, korga OTAENEHHble MOMeKyrbl nepeMeLarnT Ha MNOAroTOBMNEHHble MeMbpaHbl,
06bIYHO U3 HUTPOLENITHONO3bl NN NONMBUHUNAEHDTOPNAA;

3) peTekuus, korga NpoMCXoauT MapkupoBaHue 006pasuoB UMMYHOXMMWYECKUMU METOAAMMW,
oKpallMBaHMEM UK aBTopagnorpadmen.

2. TlpuHUMN onpegeneHns rmMapoaANHaMUYecKoro pagumyca 4actul MeTogoM AMHAMUYECKOro
paccenBaHus cBeTa.

OTtBeT: bpoyHOBCKOE ABMXEHWE AMCMEPCHbIX YacTuL, NpMBOAUT K (PRYKTyauusM UX fOKarbHOM
KOHUeHTpauun. PesynbTaTtoM SABNAIOTCA NoKanbHble HEOOHOPOLHOCTW MoKasaTens MnpenomreHus u
WHTEHCMBHOCTM pacceMBaHUs CBeTa Npu MNPOXOXAEHUM MasepHOro nyya 4epes Takylo cpeqy.
KoadhbdmumeHt gnddysmm 4dactuy, obpaTHO MpOnopuMOHaneH XapakTepPHOMY BPEMEHM perakcaumm
GNyKTyauun MHTEHCUBHOCTU pacCesHHOro ceeTa. Pasmep cdepuyeckmx 4acTuy, paccyuTbiBaeTcs Mo
dopmyne CTokca-3HLWTenHa.

3. Kakne yacTtuupbl 0OTHOCAT K CBOOOAHBLIM pagukanam KMcnopoaa, a kakme — K akTuBHbIM hopmam
Kucnopoaa?

OTBeT: K cBOGOAHBIM pagukanam Kucnopoga OTHOCAT CynepoKCUAHBIN aHWOH-pagvKar, pagukan
nepokcuMga BOAOPOAA, TMMOPOKCUNbHBLIM paaukan. K akTMBHbIM dopmam Kucnopoga MOMUMMO
NepeyYncrieHHbIX paaukanoB OTHOCAT NEPOKCUMA BOAOPOAA, CUHITIETHLIN KMCAOPOd, O30H U MMMAOXIIOPUT
HCIO.

Bonbluoe acce

1. CywHOCTb MeTOoAa SAEPHOro MarHMTHOro pesoHaHca (AMP).

OTBeT: AgepHbii MarHUTHbIA PE30HAHC - PE30HAHCHOE MOrOLEHNEe SNEKTPOMArHUTHON SHEPrum
BELLLECTBOM, OOYCIOBMEHHOE NepeopueHTaumMen CUCTEMbl MarHUTHbIX MOMEHTOB aTOMHbIX siAep B
NOCTOSIHHOM MarHMTHOM Mone.

OTOT npouecc u3bmpaTenbHOro MNOMMOLWEHUA 3NEKTPOMarHUTHOMW 3Heprum HabnogaeTca B
CUNBbHOM MOCTOSIHHOM MarHUTHOM MoOfe, Ha KOTOpOe HaknaablBaeTcs cnaboe pagmo4vyacTtoTHoe
MarHuTHoe none (c yactoton nopsgka 40 MI'y), nepneHauKynspHoe NocTosstHHOMY. YacTtoTa paavMoBOsiH
B meTtoge AMP 3aBucuT Kak OT Tvna n3oTona, Tak U OT HanPSXKEHHOCTU MarHUTHOro Nons.

Ycnosue pe3oHaHca 3anuchbiBaloT aHanorMyYHO afeKTPOHHO-NapamMarHUTHOMY pPe30HaHCy.

Tak Kak NpOTOHbI 06r1agaoT CNUHOM U 3apSAOM, TO OHU MMEKT MAarHUTHbLIN MOMEHT, KOTOPbIN Y
aToMHbIX gaep npumepHo B 2000 pa3 MeHbLUE, YEM Y 3TEKTPOHOB.

[Ona co3gaHus MOCTOSIHHOrO MarHUTHOMO nons  HanpsbkeHHocTbto 1-10 T mcnonb3ayroT
anekTpomarHutel maccor 10°— 10* kr co crtabunbHocTblo, npesbiwatowen 0,1 %. Ons nsmeHeHus



mMarHuTHoro nonss B npegenax 102 T  NpuWMEHSAOT  OOMOMHMUTENbHbIE  3MEKTPOMarHuTbI
(cBMNaneKkTpomarHuThbl).

Ona pacwmndpoBkM CNoXHbIX crnekTpoB peructpupytoT 10— 1000 cnekTpoB O4HOMO U TOro Xe
obpasua v BBOOAT 3KCNepuMeHTanbHble AaHHble B OBM Ons nonyvyeHus cpegHero cnekrtpa unu
crnekTpa, norfiydaemoro nytemM HakonneHusi. JOBM-npuctaBku uMCNONb3yT MOpU  UccnegoBaHun
cnabonornowarLmx dnonorniyecknx odbpasLos.

lNonoxeHune cnektpanbHon AnHUKM AMP OTHOCUTENbHO HEKOW 3TanoHHOM fIMHUKM Ha3blBaeTCH
XVMWYECKNUM CLABUTOM.

lMpn BbICOKOM pa3pelleHnn HabnaaeTcsi CBEPXTOHKAA (MynbTUNMETHasl) CTPYKTypa NUHWUA
AMP, Bo3HMKaoLWaa BCneacTBue MarHUTHOrO B3aMMOOENCTBUS MeXAy sapamu, rnepegaBaemoe yepes
9NEKTPOHbI CBA3N (HENPSIMOE CMUH-CNHOBOE B3aUMOLENCTBUE).

N3yyeHne XMMU4ECKMX COBUIOB U CBEPXTOHKOW CTPYKTYpbl MPOBOAUTCA B LENsX MOMyYeHus
KONMMYEeCTBEHHON WHGOPMALMN O PaCMONOXEHUN U B3aMMOLEWCTBUM aTOMHbIX SOEP KUOKOCTEN U
TBEpAbIX Ten.

AMP BbICOKOro paspeLueHns npeacTaBnseT cobon cTaHAapTHbI MeToa onpeaeneHnsi CTPoeHus
OpraHMYecKnx MoneKysn, UCNoNb3yeMblil TaKkke ANs UCCNeaoBaHUA MexaHu3Ma U KUHETUKM XUMUYECKMX
1 BUOXMMUYECKNX PeaKLUN.

Cnekrtpockonus AMP HaxoguT Bce Ooree wmpokoe npumeHeHne B buonornm (bnodumsnke) n B
meguumHe. Tak, metoabl AMP Gbinn 3¢pdeKTMBHO MCMONb30BaHbl NPy aHannse KOHOPMAaLNOHHbIX
CBOWCTB OvononumepoB, B3ammopencTBun 6GenkoB C  dpapMakonorMieckumu  npenapaTtamu,
B3aMMOAENCTBUN hepMEHT — nurang (remonpoTenabl), buononuvepbl — BoAaA, aHTUFEH — aHTUTENO.
OueHb yacto meTtoabl AMP ucnonb3yoT Ana onpegeneHns NpUpoabl XMMUYECKUX rpynM, Y4acTBYHOLLMX
B 06pasoBaHuM cneunduryeckmx KOMMMIEKCoB, a Takke Npupoabl BHOBb obpasytowmxcs cessen. AMP Ha
n3otonax docdopa 1 yrnepoga ycrneLwHo NpuMeHaeTcs AN U3y4YeHUs XXUBbIX KIETOK U TKaHEW.

2. MeTogbl uccrniegoBaHusa anonrtosa.

OcCHOBHbIe 3rMeMeHTbl OTBeTa:

1. Pernctpaunsa mopdonorm4yecknx N3aMeHeHnn B anonToTUYeckn n3aMeHeHHon kneTke. CeeToBas
Mukpockonusi. KongeHcauma uutonnasmbl U sAepHoOro matepuana.

2. MembpaHHble Mapkepbl anonto3a. YTpara acMMMeTpuM MembpaHbl, NepemMeLlleHmne
docchatmanncepmHa B HapyXHbld NUCTOK 6ucnos. KMcnonb3oBaHMe MeudeHbiXx OenkKOB C BbICOKAM
cpoacTBoM Kk dhochaTManCepUHy.

3.  MwuToxoHOpvanbHbIW  TPaHCMEeMOpaHHbIM  noTeHuunan. [lpoToyHas uUMTOMETpUSS C
npyMeHeHneM nMNounbHbIX PyOpOXpOMOB. Perncrpaumsi BbiICBOBOXAEHNS LMTOXpOMa B LMTO30Sb
mMeTogamu cnektpodoTomeTpun, MOA, MMyHOBNOTTUHTA.

4. AktnBaums kacnas. drnyopecueHTHbIN U1 UMMYHOTMCTOXUMNYECKUIA aHanms.

5. ®parmeHTtauma sgepHon OHK. Metog [OHK-komeT. obHapyxenue 3"-koHuoe [OHK. UNDA-
obHapyxeHue KopoTkmx pparmenTos JHK.

6. HemHBaauBHble MeTOAbl BU3YyanbHOro KoHTponsa anontosa: OP3KT, M3T, MPT, MPC, YAC.

TecThbl

1. Paszgenenune obpasuos OHK nnn PHK anektpodopeTmnyeckum meTtogom npoBoasT B
a) NneHkKax ayeTtara Lenmnonosbl;

0) araposHowm rerne;

B) Crio€ aMMOHUNHOW CONW YroflbHOW KNCIOTbI;

r) cunukarene.

2. KBaHT Kakoro W3 MEePEeYUCIIEHHbIX HWXE TUMOB JNEKTPOMArHUTHbIX W3NYYEHUA umeeT
HambonbLUY IHEPruto:

a) BMAMMOTO;

0) peHTreHOBCKOrO;

B) yNbTpadnoneToBoro;

r) MHppaKpacHoro

3. MNpowussoaHas cnekTpodoTOMETPUS UCMIONBL3YETCA ANS:
a) TONbKO Kak AeTeKTop B XpomaTtorpaduu;



0) cnabo nornoLuarLmnx pacTBOPOB.;
B) CMeCeW Unun CroXHbIX BELLECTB;
r) CUNBbHO paccenBatoLnX PacTBOPOB;

Bonpockl, TpebyLlmne KpaTkoro oTBeTa

1. Kakon gnanasoH 3aHMMaeT BakyyMHbIN yribTpadumoneTt?
OtBeT: MeHbLe 200 HM

2. HasoBute Haubonee 4yBCTBUTENbHbLIN MeTO4 OnNpedeneHns cogepXaHus aHTuTen B
CbIBOPOTKE KPOBM YenoBeka

OTBeT: MMMYHOEPMEHTHBIN aHanms

OTtBeT: NPA

3. Kakown Hanbonee ObICTPbI N TOYHBIA METOA (PEHOTUNMPOBAHNSE UMMYHOKOMMETEHTHBIX KIETOK
(MKK) yenoseka?
OTBeT: npoTo4vHast UMTOyopuMETpUs

Manoe acce

1. HasoBuTe COBpeEMEHHbIE 3KCMEepUMEHTarnbHble MeToabl OonpeaeneHnss OTHOCUTENbHOW
MOJEKYNSAPHON Macchl bernka

OrtBer.

- renb-xpomarorpadus;

- anekTpocopes B nonvakpunammgHom rene B NpuUcyTCTBMM gogeuuncynbdata HaTtpus (SDS-
MAATl- anekTpodopes)

- Macc-crnekTpogoToMeTpus

2. Ina peweHns kakux 3agad B obnactn poTOMMMYHOMOMMN UCMNONb3yeTCcsl METOA MPOTOYHOWN
umTodhnyopnumeTpun?

OTtBer.

1. NoOCYET KNeToK KPoBU

2. aHanu3 npouecca anonTtosa

3. MMMYHOEHOTMNUPOBAHNE KINETOK KPOBU B HOPME U NPU NaTonornmn

4. onpegeneHne KoNMYEeCTBEHHOrO COAEPKaHNA LMTOKUMHOB B KeTKax KpoBu

TecThbl

1. Tlpn HanuuMM B CNEKTpPe MOrMOWEHNS BELECTBA HECKOSbKMX MaKCMMyMOB MOTMOWEHUS B
KayecTBe aHanUTMYeCKOM ONNHbI BOSTHbI BbIOMpPALOT:

— Makcumym ¢ HaMeHbLLen ANNHON BOSHbI

— Hanbonee onNMHHOBOSHOBBLIM MakCMMyM MOrMOLWEHNs

— HanmeHee BbipaXeHHbIN MakCUMyM MOroLWEeHNS

— Makcumym nornoLweHns ¢ HaMMeHbLIEN aMnnTyg0N

2. Kakow npnbop Heobxoaum Ans yyeta pesynbtatoB UMMyHOoepMeHTHoro aHanuaa (MPA)?
— UeHTpudyra

— Xpomatorpad

— MNpOTOYHLIN LUTOMETP

— MNnaHwWweTHbLIN POTOMETP UMK CNEKTPOOTOMETP

3. OrpaHnyeHns, BO3HMKaKOLME NPU UCMONb30BaHUM B nabopatopun meToaa pagnovMMyHHOrO
aHanusa (PUA):

— HeobxoammocTb 3abopa 6onbLoro konnyectsa buomatepuana gnga aHanmsa

— Bbicokasi CTOMMOCTb pacxoAHbIX MaTepuanoB AN NpoBeAeHUs UCCneaoBaHNs

— HeobxogmmocTb co3gaHms ocobbix yCrnoBuiA Ans paboThl C paanoakTMBHLIMU MaTepuanamm



— Huskas YyBCTBUTEJIbHOCTb U CI'IeLI,VICbVI‘-IHOCTb mMeToaa

4. Bblibepute 06nactn npuMeHeHst NPOTOYHOW LIUTOMETPUN:
— MNopcyeT konuyecTBa KNEToK B obpasue

— ®eHOTMNMPOBaHME KNeTok obpasua

— WccnepoBaHne mexaHM3MOB 1 CTagun anonTosa

— Bce nepeyncneHHoe BepHO

5. TNpaAMoNn KOHKYpPEeHTHbIN bopmaT uMMyHodbepMeHTHoro aHanusa (M®A) ncnonobsyer:

— MmmobununsoBaHble Ha TBepdon dpase cneundunyeckme aHTuTena, a MeyeHblin PepMEHTOM U
HeMeYeHbI aHTUreH KOHKYPUPYIOT 3a CBA3b C MMMOBUNN30BaHHBIM aHTUTENOM

— MeueHHble hepmeHTOM aHTUTENA (Cneunduyeckne nnm BTOPUYHbIE) U UMMOGOMNN30BAHHBIN Ha
TBepaon dase KoHblorat "aHTureH-6enok-Hocutens"

— [lpenapat Cc aHTUreHOM W W3BECTHYIO, NPEANONOXUTENbHO COOTBETCTBYIOLLYIO €My,
NIOMUHECLIMPYIOLLYIO ChIBOPOTKY

— T[lpenapaT ¢ aHTUrEHOM W W3BECTHYIO, MPEANnONOXUTENbHO COOTBETCTBYIOLLYIO €My,
PagnoONMMYHHYHO CbIBOPOTKY

Bonpochkl ¢ KpaTkKMuM OTBETOM

1. HaHouacTyuamu cumtaloT OObeKkTbl, pasmMepbl KOTOPbIX B KaXOoM M3 U3MEPEHUn He
NPEeBbILLIAOT:
OTtBeT: 100 HM.

2. MpucoeanHeHe K HaHoYacTULaM rekapCTBEHHbIX MpenapaToB, CPEACTB MOCTPOEHMUS!
n306paxkeHunin, BCnomoraTenbHbIX NMraHaoB, HasblBaeTCs:
OTBeT: hyHKUMOHanNM3auus.

3. Twun nunocom, KOTOpPble coaep>XaT MarHeTnuT, Ha3biBaA€TCA:
OTBET: MarHMTONMNOCOMa.

4, KapkacHble yrnepoaHble CTPYKTypbl, MOfiEKyrna KOTOpPbIX UMEET BUA 3aMKHYTON CUCTEMbI
aTOMOB, 0Opa30BaHHbIX COYETAHNEM MATUYIIEHHBIX U LUECTUYNIEHHbIX LIMKIIOB, - 3TO:
OTBeT: ynnepeHsbl.

Manoe acce

1. MpuHUKMN aencTBms cnekTpodoTomeTpa

OtBeT: CyWHOCTb QOTOMETPUMM KaK npuemMa W3MEPEHUN 3aKnyaeTcd B  U3MEpPeHUU
WHTEHCMBHOCTMK CBeTa, npolueaLlero Yyepes npoby. MpuHyun deticmeus cnekTpodoToOMEeTpa OCHOBaH Ha
N3MEpPEHMN OTHOLUEHMSI MHTEHCUMBHOCTM OBYX CBETOBbIX MOTOKOB: MpOLUEALEero Yyepes uccrnegyembli
obpasey (I) n nagarowero Ha Hero (lo), Takmm obBpas3om onpefenseTca CBETONPOnyCckaHWe wunu
onTuyeckaa MNMOTHOCTb Mccnegyemoro obpasua OTHOCUTENbHO KOHTPOMbHOro pacteopa. [lpu aTtom
ONTUYECKYH MIOTHOCTb KOHTPONS NPUHUMAOT paBHOM Hymn. KOHTpomnb, a 3atem OnbiTHbIN 0bpasel,
nooyepeaHo ycCTaHaBnMBalOT Ha MyTM CBETOBOro notoka. CBeToBble MNOTOKM OTONPUEMHUKAMM
npeobpasyloTcsa B ANEKTPUYECKUE CUrHanbI.

2. B yeM cocTouT NpenMMyLLLECTBO NIOKaNbHOro BhlipaBHMBaHMS nepegq rinobanbHbim?

OtBeT: lNMouck nokanbHoro nogobus MoxeT gatb 6onee 3Ha4YMMble U TOYHbIE pe3ynbTaThl,
YeM OLeHKa BblpaBHMBaHMS MO BCEWN OANMHE NOocnenoBaTeflbHOCTEN.

3TO CBsA3aHO C TeM, 4YTO (PYHKLMOHANbLHO aKTUBHbIE Y4acTKM OObIYHO pacnonoXeHbl B
npenenax oTHOCUTENIbHO KOPOTKMX ODMnacTen, KOTopble OCTalTCA KOHCEPBATUBHbLIMW HE3ABUCUMO
OT yaaneHnn nnn MyTaumn, NpoONCXoasLLUNX B OCTarnbHbIX YacTAX NocrnefoBaTesIbHOCTM.

Bonbluoe acce




1. Mpupoga, cBOMCTBaA N OCHOBHbIE XapaKTEPUCTUKN ONTUYECKOTO U3y4EeHMS

OrtBeT:

OnTuyeckoe msnyvyeHue, unu cBeT, npeactaBnsetT cobor BOSHbI ANEKTPOMArHUTHOrO MNons C
AnMHaMu BofH oT 1 HM 4o 1 MM, OnNUCLIBaOTCA BONTHOBbIMKW YpaBHEeHUAMM Makceenna.

CKOpOCTb NepeMeLLEeHNs 3NEeKTPOMarHUTHbIX BOH B Bakyyme (c) paBHsieTcs 2,9979-108 m-ct.

OCHOBHbBIMW XapaKTepUCTUKaMn cBeTa ABMAKTCA YacToTta konebaHunm (U), namepsiemas B Iu,

AnvHa BoOnHbl (A), BbIpaXXeHHass B HM, MKM MWIM CM, W BOMHOBoe uucno (W) — B cml,
BbilwenepeuncneHHble BENMYMHBI CBA3aHbI MEXAY COO0N COOTHOLLIEHNEM:
c=AN0=A/w

BblaensaoT nHgpakpacHyo, BUANMYH U yribTpadunoneToByo 06nacTn ONTUYECKOro U3ny4yeHus.

[BONCTBEHHbI  (OyanMCTUYECKNA)  KOPMYCKYNSAPHO-BOSTHOBOW  XapakTep npupoabl CBeTa
NposiBNAETCA B TOM, YTO OH MCIMYCKaeTCs W MOrnoLiaeTcs BEWEeCTBOM B BUAE CTPOro onpeneneHHbIX
NopUUN SHEPIUU, CKOHLLEHTPUPOBAaHHLIX B CBETOBbLIX KBaHTax (POTOHOB.

®POTOHbI — 3anemMeHTapHble YacTuubl ceeta. OHM obnagaloT BCeMU XapakTepucTMkamu YacTul
MMKpOMUpa: onpeneneHHon aHeprueit (E), maccort (mg =E/c?) u wmnynscom (P = hu/c), roe h -
nocTtosHHas MnaHka, paBHas 6,626-1034 Ox c.

KonuyecTBeHHyl0 CBA3b MexXOy KOPMyCKYNsipHbIMW CBOMCTBaMU (SHEpPruner UCnyckaemoro vnu
NornoLwaemMoro KBaHTa CBeTa) U BOJTHOBOW XapaKTEPUCTUKON n3nyyeHus (U ) yctaHaBnmMBaeT dopmyna
MnaHka : E = h-v.

TpebGoBaHUA K BbINONMHEHUIO 3a4aHUI, WKanNbl U KPUTEPUU OLIEHUBaHUA
Kputepun oueHnBaHus:

1. CuctematnyHoOCTb paboTbl oby4datollerocsa B Nepuos npakTUKW, CTeNneHb ero OTBETCTBEHHOCTU
NPy NPOXOXAEHUN MPAKTUKN N BbINOSTHEHUW BUAOB NPOdECCUOHaNbHOM AeATENbHOCTH:

1) CBOEBpPEMEHHas NOAroTOBKa UHANBMAYANbHOMO NiaHa NPakTuKu;

2) cMcTeMaTmyecKkoe noceLleHne 1 aHanus MeponpuaTui, NPOBOANMBIX B pamMKax NPakTUKK;

3) BbINOSIHEHME NriaHa paboTbl B COOTBETCTBMM C YTBEPXKOAEHHBIM rpadhnkom;

4) noceLleHne yCTaHOBOYHOM W 3aKSTioYMTENBHON KOHEepPEHLNNA.
2. YpoBeHb  npodeccuoHanmMama, OEeMOHCTpUpPYEMbIN — oby4yarwmmcss —  MNpaKTUKaHTOM
(npodbeccroHarnbHble KayecTBa, 3HaHUSA, YMEHUS, HaBbIKN):

1) CMOCOBHOCTL OCYLLECTBNATL NOADOP adeKkBaTHOrO MeToAda ANS PeLUeHUs NOCTaBIIEHHbIX
B X04e NpaKkTuKK 3ajavy;

2) ageksaTHoe (bopMynupoBaHue Lenu 1 3agad nccnegoBaHus;

3) yMeHue BblAendaTb U hopMynmpoBaTth Lenu 1 3agadm npogeccnoHansHon AeaTenbHOCTH
B VX B3aUMOCBS3W;

4) CnocoBbHOCTb NPOBOAUTL KAYEeCTBEHHbIA, KONMYECTBEHHbI W  CTPYKTYPHbIN aHanu3

OMOMNOrNMYeckn 3HaAYUMbIX XMMUYECKUX CcoeauHeHun B Buonormdeckmx npobax ¢ MCNOfb30BaHUEM
COBPEMEHHbIX METOAOB (PU3MKO-XMMNYECKON 1N MONEKYNAPHON Guonorum;

5) NoJsIHOTa OxBaTa HeEOOXoANUMOW NNTEpPATYpPbI;

6) CNOCOBHOCTL paboTaTb C TEXHUYECKON JOKYMEHTaLVeN.

20.2 NMpomexyToyHas aTrectaums

lMpomexyToyHass aTtTecTauns Mo AUCUMMIIMHE OCYLLECTBNSAETCS C MOMOLbI  CReayroLmnx
OLEHOYHbIX CPeaCTB:
OT4eT No NpakTuke

CopepxaHue (CTpyKTypa) oTyeTa:

1. Obwan xapakTepucTnka MecTa 1 CPOKOB NPOBEAEHUS NPaKTUKN.
2. Llenb v 3agayv npakTuku.

3. O630p nuTepaTypbl N0 TEME UCCNegoBaHMS.

4. MaTepuansl 1 MeToAbl UCCriefoBaHus.

5. Mony4yeHHble pesynbTaThl U UX 06CyXaeHve.

6. 3akno4yeHne, BbIBOAbI.

7. CnNncok ncnonb3oBaHHOW NUTepaTypbl.



TI/ITyJ'IbeIVI JINCT OTHEeTa NO MNpakKkTUuke:

MWHOBPHAYKN POCCUA
®ENEPAITBLHOE NOCYAAPCTBEHHOE BIOKETHOE OBPA3SOBATEJIbHOE YYPEXXOAEHUE

BbICLLUEMO OBPA3OBAHUA
«BOPOHEXCKWUN rOCYOAPCTBEHHbLIW YHUBEPCUTET»
(®re0Yy BO «BI'Y»)

OTUYET
no uToram y4ebHOM NPaKTUKN, 03HAKOMUTENTbHOMN

CTydeHTa Kypca, hakynbTeTa

( hamunusi, ums, oT4eCTBO)

B C no 20 T.

(mecTo (chakynbTeT, BY3) 1 Bpems NpoxoXaeHWsi NpakTuku)

*OTyeT JOIMKEH coaepxaTth criegyrolme coctaBnsaowme: obpaboTaHHbIM 1 CUCTEMATM3NPOBAHHbIE NUTEPaTyPHbIN
mMatepuan no TemaTuke NPaKTUKK; SKCNepMMEHTanbHY YacTb: OCHOBHbIE METOAMKN NPOBEAEHNS UCCRefoBaHuS,
cTaTucTMyeckon obpaboTku, MONyyYeHHbIe pe3ynbTaThl U 3aKNioYeHne, CNMCOK NTepaTyPHbIX MCTOYHUKOB.

MpumepHble TeMbl HAy4YHO-UCCNeAoBaTENbLCKON PaboThl

1. NccnegoBaHue CTPYKTYPHO-PYHKLMOHAMNBHBIX CBOMCTB MMMYHOKOMMETEHTHLIX KNEeTOK KPOBU
YyenoBeka B YCNOBUAX BO3AENCTBUSA pasnUYHbIX (OU3UKO-XUMUYECKUX (DaKTOPOB;

2. WccnepoBaHue CTPYKTYPHO-OYHKUMOHAmNbHBIX CBOWCTB CBOOOAHBLIX M MeMOpaHCBA3aHHbIX
0©enkoB KpoBU Yenoseka B ycnosusix Y®-obnyvyeHmsa n pasnnyaHoro MMKPOOKPYKEHUS;

3. WccnepoBaHue Guodm3nyeckmx — acrnekToB — anonTo3a  KIeTOK  KPOBM  YenoBeka,
WHOYLMPOBAHHOTO BO3OENCTBMEM (PUNKO-XUMUYECKMX (PAKTOPOB M ponv mMembpaH B peanu3auum
ananTosa;

4. NccnegoBaHne MexXaHW3MOB TPaHCOYKUMW BHELWHEro curHana B numdouunTapHble KeTku
YyernoBeka B YCNOBUAX BO3AENCTBUSA (PU3MKO-XMMNYECKUX DaKTOPOB M ponin MeMbpaH B TpaHCAYKUMM;

5. MccnepoBaHne BnusiHnga Y®-ceeTa Ha MUHTEHCUBHOCTDL FTIMKONM3a N SHEPreTUYecknii obMeH B
MUTOXOHOPUAX UMMYHOLINTOB;

6. WccnepgoBaHve  U3MEHEHUMA  (PUBUKO-XUMUYECKUX U CTPYKTYPHO-(OYHKLUMOHAMNbHbIX
XapakTepuCTUK  KOMMOHEHTOB  CUCTEMbl  KPOBM  MbILLEN-ONyXOneHocuTenem B YCIOBUSAX
dhoToANHaMNYECKOro BO3AenCTBuUS;

7. NccnepoBaHne 61nodunanyeckmx 0CHOB OKCHMOATMBHOIO CTPECcCa;

8. WccnepoBaHme CTPYKTYPHO-(PYHKUMOHAMbHBIX U3MEHEHU MOMEKyn TPaHCMOpPTHbIX 6enkos
KPOBW, NHAYLUPOBAHHbIX BaKyyMHbIM Y®-nsnyyeHuem;

9. ViccnepoBaHne (OU3NKO-XMMUYECKNX CBONCTB FOMOIEHHbIX U reTePOreHHbIX KaTannu3aTopoB Ha
OCHOBE pacTuUTerbHbIX (PEPMEHTOB;

10. AccnepoBaHve MexaHU3MOB AENCTBUSA HAHOYACTUL, U TOKCMHOB Ha BUONorM4yeckme CUCTembl
C NpUBNeYeHNneM MOJSEKYNAPHOro MOAENMPOBaHWS;

11. WccnepoBaHuve  CTPYKTYPHO-(PYHKLUMOHANbHLIX  CBOMCTB  remMorniobuHa  4enoBseka,
MOONMLNPOBAHHOIO BO34eNCTBNEM (DU3NKO-XUMNYECKUX (PaKTOPOB pasnnyHOn Npupoasbl;

12. KomnbtoTepHoe mogenupoBaHme 6nodunanyecknx npoLeccos.

OnucaHue TexHonorMn npoBeaeHust
Pe3ynbTaTbl NpOXoXaeHWs NpakTUkU AoKnagbiBaloTcs obyyarowmmes B BUAE YCTHOMO coobLLeHus ¢
AEeMOHCTpaumen npeseHTauMm Ha 3acedaHum kKadedpbl (3aknoyuTenbHonm KoHdepeHuun). [lo
pesynbTatam [oKrnaga C Y4Y4eTOM XapaKTepUCTMKM PYKOBOAUTENS W KayvecTBa MpeacTaBrieHHbIX
OTYETHbIX MaTtepuanos oby4yarLleMycs BbICTaBMSETCA COOTBETCTBYIOLLAA OLeHKa. 3ayeT no urtoram



NPakTUKKN BbICTaBNAETCA 06y'-la}0IJ.l,VIMCF| pykoBoaguUTeENEM NPaKTUKM Ha OCHOBaAHUW OOKNaga n OTYEeTHbIX
mMaTtepunanos, npeacrtaBii€HHbIX O6y‘-la|'OLLl,I/IMCF|).

Tpe6GoBaHMs K BbINOMHEHUIO 3aA4aHU, LWKalbl U KPUTEPUMN OLLeHUBaAHUA
KpuTepun oueHmBaHus:

3. CucrematmnyHocTb paboTbl oby4vatowerocs B nepuos NpakTukM, CTENEHb €ro OTBETCTBEHHOCTU
NPy NPOXOXAEHNN MPAKTUKN N BbIMOSTHEHMW BUAOB NPOdECCNOHaNbHOM AEATENBHOCTH:

5) CcBOEBpeMeHHasi NoAroToBKa MHANBUAYANbHOro nfiaHa NPakTUuKK;

6) cucTeMaTMyeckoe NoceLeHne 1 aHanms3 MeponpusiTuii, MPOBOAMMbIX B pamMKax NPaKTUKK;

7 BbIMOSIHEHME MlaHa paboTbl B COOTBETCTBUM C YTBEPXKOEHHBIM rPacddnKomMm;

8) noceLeHne yCTaHOBOYHON U 3aKNIOYNTENBHOM KOHhepPEeHUUN.
4, YpoBeHb  npodeccuoHannama, AEMOHCTpUpyeMbin  obyyawwmmca —  NpakTUKaHTOM
(npodbeccroHanbHble KayecTBa, 3HaHUS, YMEHWSI, HABbIKN):

7 CnocobHOCTb OCyLLEeCTBNATbL Noabop aAekBaTHOrO MeToda ANS pPelleHns NoCTaBEeHHbIX
B XOA4e NpaKTuKX 3agad;

8) agekBaTHoe hopMynMpoBaHue Lenu n 3agay nccrnegoBaHng;

9) yMEeHMVe BblAENATb N PopMynnpoBaTh LENU 1 3agadn NnpodeccnoHanbHOM OeaTeNnbHOCTU

B MX B3aUMOCBS3U;

10)  cnocobHOCTb MPOBOAUTL KAYECTBEHHbIA, KONMMYECTBEHHBIN W CTPYKTYPHBLIA aHanm3
OMONOrMyYeckn 3HAYUMbIX XUMWYECKUX COEOMHEHUA B Ouonormyecknx npobax C MCnorb3oBaHWEM
COBPEMEHHbIX METOAOB (PU3MKO-XMMNYECKON N MONEKYNAPHOM Guonorum;

11) nonHoTa oxBaTa HeOOGXO4MMOW NUTEpaTypsl;

12)  cnocobHocTb paboTaTb C TEXHNYECKOW AOKYMEHTALMEN.

,D.J'Iﬂ oueHunBaHNA pe3ynbTaToB 06y‘-IeHI/IF| Ha 3a4eTe C OLEHKOW ncnonb3yeTcA 4-6annbHas
wana: «0OTJINYHO», «XOpOoLWo», «yaoBNEeTBOPUTESIbHO», «KHEeydOBJIETBOPUTESTIBHO».

CooTHOLLEHNE noKasaTenen, KpuTepueB U LLKasbl OLueHBaHNA pe3ynbTaToB 06y‘-IeHVIFI.

Kputepun oueHnBaHns KoMneTeHLnn LWkana oueHok

MporpaMma npakTMKM BhINOMHEHA B MOMHOM 06bemMe W B COOTBETCTBUM C OTnuyHo
yTBEPXXAEHHbIM rpacdukoM. [MoaroToBMNEHHbIE OTYETHbIE MaTepuarnbl B NOMHON Mepe
COOTBETCTBYIOT BCEM NEPEUUCNEHHBIM KPUTEPUSIM.

Ob6yvawwunca npooeMOHCTPMpOBan CMOCOOHOCTb  BbIMOMHATL  [AHHbIA - BUA
npodeccuoHanbHON OeATENbHOCTM B TUMOBLIX CUTyaUUsSiX WM B CUTyauusix
MOBLILLUEHHOW CIOXHOCTU, @ Takke B HECTaHAAPTHbLIX U HENPEABUAEHHbIX CUTYaLUSIX,
co3faBasi Npy 3TOM HOBblE NPaBuIia U anropuTMbl 4ENCTBUNA.

Mporpamma NpakTUKU BbINOMHEHA B COOTBETCTBUM C YTBEPXKAEHHLIM rpacUKOM. Xopouuo
MoaroToBneHHble OTYeTHble MaTepuansl W  NPeACTaBreHHbI  OOKNag He
COOTBETCTBYET OAHOMY (ZBYM) U3 NEPEUNCNEHHBIX KPUTEPUEB.

Obyuatowmiica cnocobeH peanv3oBaTb KOMMETEHLUUW B TUMOBbLIX CUTyaUMsX U B
CUTyaLUsIX MOBbILIEHHOW CMOXHOCTW, HO OOMyCKaeT He3HayuTenbHblE HAapyLLEHWS B
nocreaoBaTenlbHOCTU  U3NOXEHNs, HebOomMblUME HETOYHOCTM Mpu  POPMYMPOBKU
BbIBOJOB

Ob6yvatoWwuiica NposiBNseT YMEHWEe MNPUMEHsITb Ha MpakTUKe MOMyYEHHbIE WM
TeopeTuyeckne AaHHble B NMPOCTENLLMX (anrOpUTMU3NPOBAHHbIX) 3a4aHusX, peliaeT
TUMOBbIE, CTAHAAPTHbIE 3a4a4uM C UCNOSb30BaHNEM YCBOEHHBIX 3aKOHOB U NpaBwn. B
LienoM Brnajgeet HeobxoaMMbIMU HaBbIKAMU W/UMU UMEET OMbIT.

MporpaMma npakTUKM BbINONIHEHA He B MOMHOM o06beme (He MeHee 50%). YOoBneTBOpUTENbHO
MoproToBneHHble OTYETHbIE MaTepuanbl WMEKT psa HegodeToB Mo obbemy,
HeobX0o4MMbIM 3NieMeHTaM 1 KayecTBY NpeACcTaBieHHOro Matepuana.

O6yvatowuiicss cnocobeH NpPoAEMOHCTPUPOBaTb YCBOEHNE KOMMETEHLUNUA B TUMOBbIX
CUTyauusix YCBOEHO OCHOBHOE cofepXaHue, HO uanaraetcs dparMeHTapHO, He
BCerga nocrniefoBaTeribHO, LOMYCKAKTCA OLWMOKM B UX WU3MNOXEHUWN, HETOYHOCTU B
NCNONb30BaHUN MPEeAMETHOW TEPMUHOIIOTUM.

Ob6yvarwuncs ymeeT HaxoguTb CYLLECTBEHHbIE MPU3HAKM M CBSA3N UCCegyeMblX
NPeaAMETOB M ABMEHWUN, BbIYMIEHSET UX M3 MacCbl HECYLLIECTBEHHOIO, CITy4alHOro Ha
OCHOBE WX aHanmMsa M CKHTEe3a; yCTaHaBNMBAET CXOACTBO M pasnuyuMe npuyuH,
BbI3BaBLUMX MOSABMEHME AaHHbIX OOBLEKTOB M uX pas3sutue. BbinonHaetr He Bce
onepauun OencTBus, AonyckaeT owmbkM B NOCNegoBaTenlbHOCTUM MX BbIMOSIHEHWS,




nencreme BbIMOJTHAETCA HeJOoCTaTO4YHO  OCO3HaHHO. Bnapgeet He BCeEMU
Heo6X0aUMbIMN HaBbIKAMW, UMEIOLLIMNCS ONbIT d)parmeHTapeH

lMporpamma NpakTVkM He BbINONHeHa. B npeacTtaBneHHbIX OTYETHLIX MaTepuanax
OTCYTCTBYIOT HeoOXOoAMMble 3rieMeHTbl: He cdOopMynMpoBaHbl LENMb W 3agayu
paboTbl, He NpMBeAEHbI NN OLLIMBOYHBLI NPEASIOKEHHbIE METOAbI 1 T.4.
Obyvatowunca He crnocobeH BbIMOMHATL OaHHbIA  BUA npodeccuoHansHon
[eaTenbHOCTMU.

Obyvalowuncs aemMoHCcTpupyeT dparMeHTapHble 3HaHWSI UM OTCYTCTBUE 3HAHWUWA,
Aonyckaet rpyoble oLmnoku.

HeyLI,OBJ'IeTBOpI/ITeJ'IbHO




