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1. UpJIII U 3MArrlI OCBOEIilVII, AIICqUIJITIHbI

f{e4pru [peIIoAaBaHI{fl Arrcq[nJrrrHbl <AHaruruqecKue ]BMepeHI{t s 6uorexuoJlorl{14)

.f,Br.f,erc.f, o3HaKoMJIeHtre cryAeHToB c coBpeMeHHbIMLI MeroAaMlI $ustlxo-xltMlaqecKlrx
lrccJreAoBaHufi, roroprre ucrroJrb3yrorcff lrpu aHaJII,I3e 6uonorraqecrrax o6rerron (trauu, KJIeTK]I,

cy6xnerouurre crpyrryprr) u [poAyKToB ]IX x]I3He,{eflTeJIbHocrI.I (6elxra, HyKJIe[HoBbIe

Kr,rcJrorbr, yrneBolbr u r.n.) npu 6zorexHoJlorntlecKllx rrpoueccax, a rax)Ke I43) IeHI{e u
lrcnoJrb3oB4nfie coBpeMenHoro o6opylonanufl u MeroAoB LIHcrpyMeHTaJIbHoro aHilrv3a B

6uoxnnar.ru, MoJreKyJlrpnoft 6raonoruu pr 6uorexlroloruu.
3aAa.rauu ocBoeHr,rfl Aanuoft AlrcU[rlJrrrHbr {BJI{erct o3HaKoMJIeHI,Ie v IEfreHI4e

ocgoBHb1;1 (fusuro-xl.rMrrqecKr.rx MeroAoB r.rccireAoBaHuit, c [oMoIrIbIo Korophrx Aocrl{rgyrbl
BblAruorqr{ecr ycrexu B pa:}Br,rrr{r,r HayKr,r o <NInsofi Marepuu) no nropofi [onoBI4IIe XX sera u
Haqqng XXI sexa:

- r,r3freH[e KJracc[rrecKlrx' ]r coBpeMeHHbrx MeroAoB uccneAonanraft TaKI,IX KaK

rleHTpr.rQyrlrpoBaHlre Lr yJrbrparleHrpla$yrupoBaulle, xpoMarorpa$Euecrue u

enexrpoQoperrrr{ecKr,re MeroAbr BbrleJreHr,rr v anurv3a MaKpoMoneKyJI, cBeroBMu gJIeKTpoHHarI

Mr,rKpocKonlrrr, Mero,ubr rennoft r,rHxeHepr.rrr, Macc-cnexTpocKonl{s pI paA}Io[3oronuuft aHaJwI3 vr

6uouu(f opMarrKa;
- (foprrlnpoBarrr{e uonsruft o naxnefirnrax 6uorexHoJlorl4qecKrlx flpoqeccax tl MeroAtx

yrrpaBJreHr,rrr r{Mlr B na6oparopHbrx u [poMbIIrIneHHbx uacrura6ax
B pesy4sr4Te ocBoeurrfl ArlcqurJrrrlrbl o6yuaroqufi cs Aorxeu :

3HaTF:
- coBpeMerlurre Susur<o-xuMr,rqecKr{e MeroAbI nccneAor,anvIs) I{clonrcyeMble npl4 aHanLI3e

6raouorrn.recr<ux o6rerroB r,r npo.{yrToB, rroJryqaeMblx npz 6uorexHoJloruqecKl{x flpoqeccax;

YMETFi
- caMocrof,TeJrbHo (popuuponarb HayqHyro reMarldKy, opraHl,I3oBblBarb I4 Becrll Hafruo-

I4CCJreAOBareJrbCKyrO AerreJlbHocrb ;

- uCIIOJIb3OBaTb CpeACTBa TeJIeKOMMyHLIKaIIIIOHHOIO AOCTyla K uCTOqHI'IKaM UayrUOi
uuSopuaquu;

- IrplrMerrf,Tr r,ru$oprvrauuoHHbre rexHoJrorua Arfl anaJruga cocrosHllf,, TeHAeHIIUft pasnurur

lI lrcnoJlb3yeMbrx MeroAoB s o6ractu coBpeMenHofi Ouorexuonoru]I;
p444erb:
- ocHoBHbIMrI rIOHtTI,ItMlI, Mero.utlMl{ B

p$ynbrarbl u npo $eccnonanrnoft Aef,TeJIbHocrI4 ;

- HaBbIKaMIa pa6orrt n ?Iurepuere AiIs norlcKa

cnoco6nocrbro oIIeHI{Barb Ia ananll3l,Iponarr uailAeuHylo

o6racru 6uorexuoloruu v uc[oJlb3oBarb

seo6xoAuuofi uayuoft uu(popna atlr4vt,

unlpopruaqurc.

2. MECTO AlICqmIJrrIHhI B CTPyKTyPE OTIOTI BO
[auuaxAr{cuprnJrr{Ha orHocurcfl K Arrcu[[JITIHaM no ntr6opy Bap]IarLIBHofi qactn yre6noro

rrJraHa rroAroroBKr{ 6ara.nanpon rro HarrpaBJIeHI,Irc 12.03.04.dI4orexHLItIepKI,Ie clacreMbl I'I

TexHoJroflrn>. Kypc <AHarurrE.{ecKr4e I{3MepeHHfl s 6llorexuoJloruu) BaxeH AJLI rIoAforoFKI{

cryAeHToB, crrequaJr[3npyroquxcs B o6racru 6uorvre4uq4ncroft unxeuep]Iu. K ucxo{nm't
rpe6onauuxu, seo6xoAl,trrrbrM AJII [3freHI,Is A]IoIIITnJILIHbI <AuarurrrecKl,Ie Il3MepeHI'It B

6lrorexnorolr{r,r)), orHoc.flTcfl g*arrtrl, WeHut pr Btrltbr AetreJlbHocru, cSopMI4poBaxIIbIe F

rrpoqecce r43yqeHus MareMarr,rKvr, xyrMvrtr u Susnxu npu rIoJIfreHI{LI cpeAuero o6ulero nn}I

cpeAuero .upo(feccuoHaJrbuoro o6pasonanux, a raKxe B Irpoqecce ocBoeHl,Ifl AucIJJ4rrIruH

<Mareuau{Ka), <<XuMnl), <<Or,t3uKa>>o <<BI,toxlauux>>, <@usuonoryIg rIeJIoBeKil), <Ocnonrr

6uorexnonourft> u gp.



3. KOMIIETEHIII4I{OEYTIAIOIIIEIOCfl,OOPMIIPYEMbIEEPP3YJIbTATE
o c B o EHlrfi , wlCJ\ 14 IIJIHHbT

B uporlecce ocBoeur{rr Aannoft.u{cq}rrrJtrrHbr y cryAelrra Sopuupyercfl qacrb KoMrIgTeHrII{I4

IIK-1,2, a o6)"raroumfic.f, AonxeH AeMoHcrpr.rpoBarb cJle,4yroque p$ynbraru o6paronauux:
- 3Harb ocgoBgbre coBpeMeHHbre (pusutco-xuMl4rlecKlle MeroAbI rrccreAoBaHus,

trcrroJrb3yeMbre rrpu aHaJrrz3e 6raoror[.{ecrux o6rerron v npoAyKToB, noJryqaeMbrx npll
6uorexuolomqecKlrx fipoqeccax, a raKxe nyrl,I BHeApeHI4.f, pe3ynbraroe pa:pa6oroK .B

rrporl3BoAcrno 6raoueAmlnncroft I,I gKororl4qecrofi TexHI'IKH;

- yMeTb lrc[oJrb3oBaTb cpeAcTBa TeIeKoMMyHI,IKaIII{OHHOTO AOCTyITa K LICTOqHLIKaM

nayruoft nu$ oprraaqrau ;
- BnaAerb ocHoBgbryr,r noH.r{Tr.rrMr{, Mero.uaMu n o6racru 6norexsonoruE LI EcnoJlb3oBarb

pe3yJrbrarbr n upo(peccuonalrnofi AesrenbHocrl,I, a rarxe HaBbIKaMu pa6oru n I,Inrepuere AJIx

ilorlcKa neo6xoAurrlofi nayunofi un(foprraalJrru, cnoco6uocrblo oueHl4Barb v aHqJwr3,vrpoBarb

nafiAeHnyro unlpopuaquro.



4. CTPyKTyPA l-I COAEPI{AHHE AIICqlIrnUHbI
O6rqatr TpyAoeMKocrb AlrcrIr4nJIuHbI cocraBJlter 4 gaq.eA. (144 uaca):

4.1. O6p€ur Agpqrurnnubl lr BrrAbI yve6uoft pa6orrt
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duct4uwuuat
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S.s
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G

*

Budat yae1uoil pa6ombt,
gKiltoqAfl

cailrocmoflmeJtbHyn
pa6omy cmydeumoe

u mpvdoeuKocmb (e qacax)

O6teu yue6uoil
pa6oma4

c npuMeHeHueM
uHmepaKmugHbtx

uemodoe
(e vacax / %o)

@opaut
meKyu4ezo

KOHmpoJu

ycnegaeMocmu
(no uedennu
ceuecmpa),

fiopaa
npoMezrcymortuou

ammecmaquu
(no ceuecmpau)

k
s

a

x
$

r\
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s

$

$
\o
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A

$
U
U

!\
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a

I BneAenne.

feopernuecrue
OCHOBbI

aHaiu4Tr{qecKr4x

zsN4epeulrft

6 I z 2 2/100%

2 lleumutbyrlrpoBaHr4e 2-3 2 2 2 4/r00%
a
J Mur<pocr<ouu.r 4-5 2 z 6 2/50% Peilmuue

rcoumaonu J\bl
AT Teopetnuecr<ue

OCHOBbI

uonerynapnoft
6raonorr,rra ra

6uouu6ooMarraKu

6-7 2
1 6 2/50%

5 LluruyuoxnMr4qecKlle
METO,IIbI

8-9 2 z 4 2/s0%

D MeroArr Macc-
cneKTDoMemlru

1011 z 2 8 2/50% Peitmuuz
,<oumoona Jtlb2

7 MeroArr
snerrpodopesa

12-

13

.t
2 8 2/50%

8 Xporvr atorpa(p uuecrue
METOALI

I4-
15

2 2 4 2/50%

9 MeroAu
cfleKToocKoIIu11

t6 2 4 2/100%

10 PaAtEonsorouHble
METO,IIbI

t7 2 4 2/100% Peilmuue
rcoumpona.Ne3

1l 3rpyrrypa 6emos
a Syurqnonarurrrfi
lHAJI}I3

t8 2 4 2/100%

Bcero 18 l8 54 24/67 ?K3AMEH



4.2. 4prunu. Cotepxanrle JIeKIIIToHHoro Kypca ALIcqurIJrI{Hbl

Paraeq 1 2 Bne.qeHne
E.quuu[rr r.I3MepeHI{t (pa.:uepnocru). Cucreva CI4.

Pasaer2 Ilenrpu$yrupoBaHlde.
qeurpn$yr. flpannla
uenrpu(pyrupoBaHlle.

Teoperuuecxue ocuoBbr ceAr4MeHTaIIEI,I. Tunrr
pa6oru kr rexHrdKa 6esouacHocru. llpeuaparr{Bnoe
Anaruru.recKoe rleHTpulpyrraponauue.

Pasaer 3 2 Mnrpocrouus. Cseronoft uuttpocKon.
MlrKpocKon. Cueqplalsnue MeroAbi
coxpaHeHr.rr r4 rrpeAcTaB[elJafl .

Onru.recrue cpe3br. Srerrponurrfi
noJrfreHus rEso6paxenuft, Ex

par4e.n 4 2 Teoperv.recKue ocHoBbI MoneKynxpuoft 6uonoruu n 6noran$opMarl,IKl'I.
MorexyrxpHax 6nororus u uu(fopuarvra. Monerylapuuft ananwr3

nocJreAoBaremnocrefi HyKneLIHoBbIX KLIcJIor. floluuepasnaq qenuari
peaKuLIs.

Pasaer 5 2 IrlulryuoxuMr.rqecrlle MeroAbI. flonyrreuue aHTI{TeiL

I,Inauysoupeur4nllTallns. I4utrlyno6lotusn. I4Mrrlyuoanarzs.

Parqer 6 2 MeroArr Macc-crreKTpoMerpllu. Macc-anarll3aropbl.,{ererropu. AHarus
6eltronrrx KoMrrJIeKcoB.

PazaenT 2 MeroArr enexrpo(lopesa. Ocuonrt MeroAa. SnexrpoSopes 6efftos.
3nerrpo(popes H)'KJIeLIHoBbx KI4cJIor. Kanurrrpurrfi a;rerrpo(poper.
Snermotbope3 Ha MI{KpotILInax.

far4e.rr 8 2 Xporvrarorpa(fuuecnue MeroAbI. TeoperuuecKue ocHoBbI

Xr.rArocurax xpoMarorpa$ux. Agcop6tluoHuat
Zosoo6rvrenuas xpoMarorpa$nx. fenl-rfnnrrpa\ufl'
xpoMarorpahus..

xpoMarorpaSuu.
xpoMa'rorpa$ux.
f asoNla.uxocrHarl

Pasaer 9 2 MeroAu crreKTpocKorrtru. fauua-cneKTpocKorlut. Penrrenoncras
c[eKTpocK orrus.. Cuerrpoclcoll4t n ylrrpa$llorerosoft u sn4uNroir
ooJracrtx cneKTpa. Zn(fpaxpaurar cIIeKTpoMeTpI4s.

CuerrpoibnvoplrMerpr,rs. Arolruar crreKTpocKour4s. Mero.q .flMP.

PasAeq
l0

2 PaAr.ronsororrHble MeroAbI. MeroAtt AereKTI,Ipor,anufr u I43MepeHlLs

paA[oaKTr..rBHocrr.r. Texnuxa 6egonacnocru. PaAraougoronrt B

6uororrrecKlrx r{ccJle.uoBaHl,Isx.



I TeIvra llpenaparzBHoe ueHTpudyr[posaHlde 2

2 Teua Xporr,ratorp a$ur, - yHr4Bepcuurnrrfi MeroA
pa3AeneHllt CJIOXHIIX ClteCeft

2

aJ Telra BraArr xporr,rarorpaoprfi 2

4 Teua Mero,u renr- rb umrparlur4 2

Teua flontaMepasHffr uerrHrur pearuufl 2

6 Teua Snexmo<bopes 6erxos 2

7 Tenaa 3nercmo6ope3 HyKIIeuHoBbx KHcJIor 2

8 Tenaa CnexrpocKorrnr n yrurpa$r.rorerosofi l,r

nuArErr,rofi o6racrsx cneKTpa
2

9 Teiraa MeroArr AereKTupoBaHLIrI [I LI3MepeHIl{

PaJIHOaKTLIBHOCTLI

2

4.3. JladoparopHFre pa6oru

(.4. T evarurca peQeparon

llpta [oAroroBKe cry,4eHToB rro Ar,rcqnnJrlrHe <Auarr4Tr4rrecKr4e r.r3MepeHlls B

6r.rorexuonorr4rr)) HarrrlcaHue pe(peparon flr.:l'flercs. neo6xoAuurna gJreMeHToM yre6uoro
flpoqecca. Ocuosuofi rleJrbro BbrrroJrHeHns AauHofi pa6o:ru sBrsercr pa3BuTr.re MbIIuJIeHI4s I,I

TBoprrecK[x cnoco6nocreft cryAeHTa. B upoqecce BbrrroJrHeuua pe$epana y cryAeHTa AoJIxHbI
cQoprraupoBarbcr cneAyrouue KoMrrereuql4pl :

- npr-rMeHeHr4e MeTo,4oB HaytlHoro no3HaHlls ;

- aHaJrI,r3 putsrr,rqHbx 6raonoru.recKr,rx flBJreHufi u upoqeccoB e 6raonorutlecK[x cl{creMax
pa.suuunoft cJroxHocrr{ ;

- BJraAeHr{e MeroAoJrorueft o6yreHrdr, rrocraHoBKl4 r.r pa3perxeHr{r npo6reu;

- HaBbrKr,r pa6orsr c KoMrrbrorepoM, yMeHLre [cnoJlb3oBarb coBpeMeHHbIe nn$opuattploHHble
TexHoJroruu (cnpanouHbre crrcreurr, I,IurepHer lI Ap.) arg flory{eHns Aocry[a K I,IcroqHLIKaM

rulpopuaqr.ru, xpaHetut u o6pa6orKr{ AaHHhx;
HaBbrKr{ yfipaBneHr.rfl uu(poprvraUuefi n [p]reMbl nu$opuaqrloHHo-o[ucarenrnoft

Aef,TenbHocTl4;

- HaBrIKLI rpauoruoft rrl{cbMeHHoft ra ycruofi pequ.

Hanucauue pe(fepauBHoro uccJre.qoBaHux tpe6yer caMocroflTeJlbHocrl{ u rBoptlecKofo
rroAxoAa. Ocuosuoft rleJrbro pa6orrr sBrrnercfl. pacKpblTIle oAlroft I,I3 TeM, npeAnoxeHHbD(

lperroAaBareJreM LrJrr,r nrr6pauurrx caMr.rM cryAeHToM, rro corJlacoBaHllro c npenoAaBareJleM.

OcHona pe$epara BbrfloJrHfiercr c rrcfloJrb3oBaHlleM y.re6uoft vr uayvnoft nrlTeparyphl I,I

o6ssaremuo [oAKperrrrflercs Marepr.raJraMr4 r,r3 Haf{Hsrx crarefi xypHaJIoB, Koropble Aocry[Hbl
na cafirax Hafruhlx 6as AaHHrx, [orlcKoBbrx cl{creM, I,I3AareJIbcrB.

Terr,ry pe(pepara cryAeHT nrr6npaer caMocrotreirbHorl{3 rIpeAcraBJIeHHbIx nzxe (ulr.t
rrpeAJraraer cnoro). Pe(fepar AonxeH 6rnr o$opnaneu B coorBercrBl{I{ c rpe6onaHI,I.xM}I

oSoprranenur cryAeHrrecKr.rx reKcroBbx AoKyMeHTon, o6reuou He MeHee 20 uaruunorrl4cHhlx
crpaJrr{q. PeQepar BKrroqaer cJregyrorqr,re crpyKrypnble sneMeHrbl: Turylrnuft JII4cr.

Co4epxanue. Bne4enue. O6:op nureparypbr. 3anmoqenne. Bra6nr.rorpa(puuecrufi cnucoK.

flpunoNeuua.
1. flpeuapau.rBuoe qenrpu$yrrdpoBaHr{e u aHaJrurvlqecKoe uenrpuQyrupoBaHfie.
2. Cnetoeofi rraurpoct<on. 3lexrposurrfi MIlKpocKorI.

3. MeroAu otILIcrKIiI KleroqHbrx MaKpoMoJIeKyJI rnr
6uorexnonofu-rrecKofo [poAyKTa

noJryr{eH}It IIeJIeBOTo



4. Conpeueuuue aHaJTIiITI{rIecK}Ie MeroAbr, r{crroJrb3yeMbre [ilfl KorutlecrBeuuhrx vl

KaqecrBeHHbrx xapaKTepr.rcrlrK IleJreBhrx npoAyKToB 6uorexnon oruvt.
5 . Moneryn flp:aafr. 6r.r oro rr,Is u 6nor,rn$ opMarLI Ka.

6. Iloruauepa3uar rlenualr peaKllnr.
7. CnerrpocKorrlrr n ynrrpa$uorerosofi t4 sI.{ALIN,rofi o6racrsx crleKTpa.

8. Korono.ruaff xpoMarorpa(f ur.
9. Tonrocnoftnas xpoMarorpa$ur.

10. 3;rexrpo$opes.
I 1 . Macc-auaJrr{3aropbr. OcnosHsre [pI4HIII,Inu pa6oru.
12. T unr. Macc-clreKTpoMerpoB. AHzutl,tru.IecKl4e Bo3MoxHocr]I.

5. OEPA3OBATENbHbIE TEXHOJIOTIU

flprE peanu3arl[u pa3nuqHbDr BtrAoB yre6uofi pa6oru rro AlrcqunrnHe <AualIlTLIqecKI4e
lrcMepeurlfi e 6norexuoJroruu)) IacnoJrb3yroros cneA]ToIque o6pasoBareJlbuble rexHoJIoruI]I:

l ) nenqran c [crroJrb3oBaHueM MeroAoB npo6renauofo u3JloxeHLrfl Mar epvula;
2) na6oparopHo-nparTuqecKr.re pa6orur, Ha[paBJreHHbIe Ha oBnaAeHI,Ie MeroAaMLI

MoileKy4spuoft 6uororur.r.
Jlexquonnbre 3aHflTr,rfi rpoBoArrcs, B ayrfiToplau (503-3), o6opynonausoft KoMIrbIorepaMLI,

[poeKTopoM ]r r.rHTepaKrr,reHofi gocxofi, rrro flo3Borfler correrarb aKTLIBHbIe ]r LIHTepaKTI{BHbIe

(foprrarr [poBeAeur.rr sausrIEfi. Vrenrae rerqufi conpoBox,qaercfr. AeMoHcrpallueft
KoMnbrorepgbrx c.naftAon.

OcyqecrnJreurre KoMrrereuTHocrnofo noAxo.qa .qr.s [o.{roroBKl4 6axalanpoB B paMKax

Upe[OAaBaHI.Is AuCrU,IIJI]IHbI IpOUCXO.{I{T :

- rrpla flpoBeAgn]rn nerqufi c rrcnoJrb3oBaHrleM Mynbrr4MeArEftnoro npoeKTopa AJII [oKa3a

npeseuraqufi;
- upg [c[oJrb3oBaHr.rr.r MyJlbrllueAuftnoro upoeKTopa,qJIt nora3a npeseuraquft

AOKJTaAOB CTyAeHTOB;

- npoBeAelrzeu peftruHr-KouTpoJleft e nplAe recrllpoBaHl,If, ;

- [poBeAeur{eM r{HTepaKTr,rBubrx $opr"r reKII}IoHHbrx sansruir c nocroflHHblM KoHTpoJIeM

KaqecrBa ycBoeur.rr cryAeHTaMH npofi4euHoro Marepuula,;

- opraur4gaquefi ceMr{HapHbrx sausruir AnA o6cyN4euux [paKTLIqecKpIx BolrpocoB

Alrcrlr4nnrrHbr.

[o4 uynrrr4MeA]ra-TexnoJrorr4eft nonulraror coBoKynHocrb arrraparnblx I{ rrpo-rpaMMubrx

cpeAcrB, Koropbre o6ecnequsaror Boclplrsrr.re qenoBeKoM r,ru$opMauuu oAHoBpeMeHHo

HecKoJrbKr,rMr4 oprauaMr.r nyBcrB. llpu srou un(poprraarlut [peAcraer B nau6olee npl{BbrrlHbrx

Arta coBpeMeuuoro rreJroBeKa Qoprvrax: ayAuo-r,rH(bopMarlr4r,r (:nyrcoaofi), Bl4.4eol4uQoprrr4r1uu,

aHr,rMarlnu (iraynrrunnvtnarltrtr, oxun.nenraa). Co.reraHr.re KoMMeHTapI4eB npe[oAaBarens c

Br.rAeor4H(bopuaqueft ulu aHurraaqueft 3HaqI,ITeJIbHo aKTITBI{3I{pyer BHI,IMaHUe cTyAeHToB K

coAepxaHr.rro lrcJraraeMoro [penoAaBareJreM yue6uoro Marepl,Iana ln noBbllrraer I,IHTepec K

nonoft TpMe. O6yuenrae craHoBr;rrc.fl 3aHr.rMareJlbHbrM. vt sMoIIlIoHaJIbHbIM, [pLIHoct
gcrerlrqecKoe yAoBJrerBopeHr,re cryAeHTaM r.I noBbulas rdrecrno LI3JIafaeMoft nnQoptrlar\ur4.

3(fQexrunHee r4cnoJrb3yercr yre6noe BpeMs JreKuuLI, cocpeAoroul{B BHI{MaHIae Ha o6cyNgeuuu
uau6olee cJroxHbx $parrueuron yue6uoro Marepllana. I,IHreparrtrBnafl neKrII,Ifl correraer n ce6e

[per{MyrrlecrBa rpaAr.rquoHuoro croco6a o6yrenur rroA p}'KoBoAcrBoM neAarora tr

trHArrBrrAyaJrbuofo KoM[brorepHoro o6yueuua. Haprgy c rEnSoprvraIII4oHIro-[o3HaBareJIbHbIM

coAepxaHueM lrHTepaKTr4Burur JreKrIHfl r.rMeer sMorllroHaJrbuyro oKpacKy 6narogapx
lrcloJlb3oBaulrro B rrpoqecce ee r{3JroxeHr.rr KoMrlblorepnrx craft4on. 3apauee roroBscb K

JreKrlr{r{, Ha KoMnbrorepe B npr{JroxeHr{u <Power Poinil [porpaMMbl <Office> pa:pa6arrrBaercs
neo6xo4raruoe KoJrrlrrecrBo cnafi4on, AonoJrHst nu,qeouu$opMallllm Ha HI{x 3ByKoBbIM

corrpoBo4{eulreM u gneMeHTaMr,r aur4Marlrrrr. fitts, npoBeAeHl4fl uuteparrunHoft JIeKIII4I4



lrc[oJrb3yeTcr KoMnbloTepHrur TexHuKa c coBpeMeHHbrMpr cpeAcTBnM]r lly6flu.IHoft
.{eMor{cTpa{Lrr4 Br,r3yrrJrbHoro }r 3ByKoBofo rre6Horo MaTepr.raJra. B llpoqecce r.I3JloxeHut
JreKrIr{[ ilpeAcraBruIercr r{H(bopMarlr{fl Ha cnafiAe B KatrecrBe r,rnnrocrparlr4r4. 3To cnocoocrByeT
irfrrueMy ycBoeur.rro yqe6Horo Marepuana cryAeHTaMr4. Jlexqus-nn3y4Jrltarlur npeAcraBJlser
co6ofi Br.r3yaJrbuyro $opr"ry noAatrr,r neKrlr.ronHofo Marepr.raJra cpeAcrBaMlr TCO krnlu

4y.4lroBrrAeorexHr.rKr.r (nu4eo-nexqua). r{reHue rarofi JreKrluz cBoAr{Tcr K pa3Bepr{yroMy I,UII,I

KpaTKOMy KOMMeHTr.rpOBaHr.rrc npOCMaTpr{BaeMbrX Brr3yaJrbHbrx MaTepHaJron (cnaft,qon u
BuAeo$ururr,roP).

Jar<rarvr o6pasou, Ha lrHTepaKTr.rBHbre Qoprr,ru npoBeAeHlrr JreKrIIaoHHbD( 3autruit (ncero 29

uacon) [puxoA}trc s 54%o BpeMeHrr r4HTepaKTr{BHbD( Soprur ayAr.rropHbrx sa]F'fl'tuft.

6. OUEHqIIHbIE CPEACTBA [JIfl TEKYUIE|O KOHTPO{4 YCIIPBAPMqCTN,
IIPOMETrvrorrHOfr nrrncrAulrz ilo trrorAM ocBOEHpIfl AtIcIJEunI4$FJ
14 WPFHO-METOAUIIE CKOE OBECIIETIEHLIE CAMOCTOfl TP JIbHOI4 PAF OTbJ
CTVAFHTOB

OueFo.rnrle cpeAcrB a ililfl Tercylqero KoHTpoJrff ycrleBaeMocrlr:
a) pemeuue 3aAarr uo u3yqaeMoft reue Ha npaKTI,ItIecKLIX 3anfl"r sx;
6) yctnrd r{Jr}r [trcbMeunrrft onpoc cryAeHToB Bo BpeMs JreKur{Lr rto u3yqaeMoMy

Marep4aJry.
OcnosHm{ orleHotrabrM cpeAcrBoM TeKyIIIero KoHTpoJUr ycfleBaeMocrlz tBrserct

pefirnur-rorlTpoJrb. Bcero no Ar,rcrlr{rrJrr.rHe [poBol;urcs 3 pefirunr-KoHTpoJlt.
Bonpocrr AJrs rrpoBerenrrfl TeKyrrlero KoHTpoJIr, [poMexyroqnoft arrecrarluu rro I{ToraM

ocBoeHr{r JreKur{oHr{oro Marepr.ranav [rrfl KoHTponr caMocroflTenrsofi pa6orrr o6yrarouerocx
IIO OTAeJrbHbrM pa3AeJraM ALrCqmIJrr4Hbr.

B r<a.recrse yre6uo-l,reroAr.rtrecKoro noco6nfl rrrfl, caMocrosrernuoft pa6oru cryAeHTaMIl
Moryr 6rrm rdcrroJrb3oBaHbr yKa3aHHbre Bhrrrre noco6us u npnne4enHufi HI,IXe crtucoK
Jr[Teparypbr u r{HTepner-caftron no 6uorexnoJlofrl[.

Boupocu g.nn pefiruHr-KoHTpofls
1-[ peftruHr-Kor.rrpoJrb :

1. rlro raKoe MexAyHapoAHas cplcreMa eAI4HI,Iq usuepenua CIrI?

2. Qusu,clecKr{e llocrorHHbre r4 cBr3b BHecHcreMHbrx eALIHI,Iq c e.u.IHllqawu CI4.
3. Tunrr ueurprSyr r{ r}rrrbr poropoB.
4. llpanuna pa6orrr na qenrpzSyrax n rexHllKa 6egonacuocru.
5 . rlro raKoe rpenaparlrBHoe rlenTpra0yruponanr.re?
6. 9ro raKoe anarurnrrecKoe qenrpn(lyruponanne?
7. Cseronoft uurpocKorr r ero ycrpoftcrno.
8. SnexrponnrnZ MlrKpocKorr r4 ero ycrpoficrso.
9. Coxpaueur{e Mr4KpocKolrrecKux uso6paN eunit u ux [peAcraBJIeHI{e.

!-ft peftr4rf r-KonTpoJrb:
l. fesrr rd crpyrTypa feuoMa.
2. Oynxqnlr HyKJrelrHoBbD( Kr,rcJror.

3. Mero.qrr BbIAeneHlrJI rI p€BAeJIeHLIt HyKJIeI{HoBbrx KIrcJIor.

4. Kro flBJlterct ocHoBo[oJIoxHI,IKoM teHernqecKofi nnNeneptlu?
5. Hasonure ocHoBrlbre gTarrbr rrpoBeAeHr.rfl TexHoJloruu pexou6l,IHaHTubrx AHK.
6. MonexyJrrpHarr 6uororus rE 6r,rouuQopMarrKa.
7. Kena pa:pa6oran E npeAJroxeH MeroA lIqP?
8. Karue cyqecrByror Bapr,ranrbl II{P?
9. Karrne gTarrbr neo6xoAr.ruo BbI[oJIHI4rb nplr ilpoBeAeHI,Iu III{P?
10. rlro raKoe ceKBeHlrposaHlae?



1 1 . Karue MeroAbr orrpeAeJreHlrfl [epBlrtrHofi uyueoruAuoft nocJleAoBarenuroctu .{HK
cyqecrByroT.

3-ft pefrnur-KeHTporrb:
1 . Kaxue MeroAbr oqucrKl,I I4MMyuorJlo6ynunon cyruectnyror?
2. r{ro raKoe r,IMM}Ho[peq]IlrITarII{-f,, uunayuo6lorl'IHr I'I I'IMMyHoaHanus?

3. Karue MeroAbr Macc-c[eKTpoMerpr,ru ucnonrsylorcs An.r aHanI,I3a uarpouoleryl?
4. Karue MeroAbr snerrpo(fopesa ucnoirb3yrorct AJII pa3AeJIeHLIq MaKpouoleryu?
5. Karue Br4Abr xpoMarolpaQrauecxux MeroAoB l,IcrloJlb3ylo"tcs. AIrg. pa3AeneHl{s, BbI,qeJIeHI{s LI

orrlrcTKr4 MaKpoMoJreryn?
6. MeroAu crreKTpocKorrulr B cserosofi z ymrpa(luorerosoi o6lacrrx c[eKTpa.

7. Mero,u gneKTpoHHoro [apaMarH]ITHof o pe3oHaHca.

8 . Metolrr AereKTI4p o Banvrfr I{ pI3M ep eHLIs paAll o aKTUBH o crll.
9. Texuuxa 6esonacuocrr4 npll pa6ore c paAuoll3oronaMl,I.

Bplpocpt I( 3KgaMelry rro ArrcqurJrrrge:

1. rlto raKoe Mex,{yHapoAHat cl{creMa eAI,IHLIII usrrlepenur CI'I?
2. Qugu'rccKlre [ocrotrHHbre r.r cBr3b Bgecr.rcreMubrx eA]IHIIII c e.u.IHLIqav'u CI4.
3. Tuurr uermpu(pyr tI TI,IIIrI poropoB.
4. flpanuna pa6otrr na qeHrpu(f yrax r rexHI4Ka 6esonacuocru.
5 . rlro raxoe [peraparl,IBHoe IIeHTpIT(f yruponauae?
6. 9ro raKo e a1arvrtrrre cKo e ueurpu (p yrup o n au u e ?

7. Cneronofi uurpocKorl Lt ero ycrpoftcrno.
8. 3nexrponnml Mr{KpocKon I,I ero ycrpoftcrno.
9. Coxpaneuge MI{KpocKo[FIecKux ttso6paN esnia u ux [peAcraBJIeHI{e.

10. Hasontnre ocuoBHbre grarbr rrpoBeAeHr.rr rexHoJloruu perou6uHaHTulx AHK.
I l. Moneryr:rrrpnar 6pronorns IE 6noIaH$opMarLIKa.

12. Keu parpa6orau Id rpeAJroxeH Mero.u lIqP?
13. Karue cyrrlecrByror BapI,IaHrbI IIIIP?
14. Karne sTaIIbI neo6xoAlauo BrITIoJIHI,ITr npI'I npoBe.{eHllu III{P?
15. rlro raKoe ceKBenllposanue?
16. Kaxue MeroAbr orrpeAeireHr{fi flepBr{qnofi uyrleoruAuoft nocJleAoBaremuocrx,{HK
cyruecTByroT.
I 7. Karu e MeroAbI oq[crKI,I LIMMyHorJIo6ynunon cyulecrnylor?
18. tlm TaKoe I{MMyIIonpequ[I,ITaII[.r, r.rultyno6JIOTLIHr I{ I{MMyHoaualug?

1 9. Karcue MeroAbr Macc-cleKTpoMerpur,r A c[oJlb3ylorcs AJII arrurnsa uarpouoneryn?
20. KarrEe MeroAbr ener<rpo(fopesa rcronmyrorcfl AntI pa3AeJIeH[t MaKpouoleryn?
21. Karrae BlrABl xpoMarorpaQuuecxux Mero.qoB I{crloJlb3ylorc . AIrfl pffiAeneHut, BbIAereHI'Is 14

OqI'ICTK}I MAKPOMOJIEITYN?

22,Merclbr crreKTpocKorr?rrr n ceeronoft u ynrrpa$norerosoft o6nacrsx c[eKTpa.

23. Meroa sJreKTpoHHoro napaMarHurHoro p€oHaHca.

24. Meroabl .qereKTLIpoBaHLIt u I,I3MepeHI'Ifl paAI'IoaKTI{BHocrVI'

25. Texuura 6egonaurocrll Irpu pa6ore c paAI'IoI'I3ororItlMLI.

Sprrreppu orlerrKtr KaqecrBa sHauufi cryAeHToB rlo AIIgug[JrFue
<rAna;ruurqecKr{e u3MepeH[fl n OuorexrroJloruu>

Ouesra (orrurruo)) BbrcraBJrsercr cryAeHTy B cnf{ae ruy6ororo 3HaH[t nporpaMMHoro

Marepr{aJra, cno6oguoro BJraAenr,rs cneqnanrHoft TepMllHonorueft, rpaMorHoro petleBoro

I,I3roxeHus MaTepr{ana, oTBeTa Ha Bce AononHI,ITeJIbHbIe Bonpocbl, c [pLIBeAerII4eM npl{MepoB.

I



Oqesxa (fioporrroD BbrcraBJrflercfi cryAeHTy rIpI4 uy6otcorrt 3HaHI,r]I Marepl4aJla, Bilal.enwl
c[erlr{aJrbuoft repuuuonoruefi, Ho c HeKoropbrMl{ HeroqHocrsMl{ npu orBere, [pI{ 3arpyAHeHI,Iu

B OTBeTe Ha OAr,rH r,r3 AOnOJTHT{TeJIbHbIX BOIpOCOB.

Oqenra (yAoBJrerBopr,rrenbHo) BbrcraBJlsercs cryAeHTy ga IloBepxHocrnrfr orBer,
HeyMeHr4e BnaAerb cueqnalnnoft TepMr.rHonorueft, 3arpyAHlITeJIbHbIe orBerbl Ha

AOrIOJrHr,rreJrbHbre Bollpocbl, 3a OT0yTCTBITe OTBera Ha OALrH r.I3 TpeX BOnpOCOB 6nnera.
Oqenra (GeyAoBJrerBop[TeJrbHo> craBlrrct cryAeuTy, He AaBIrreMy orBer Ha ABa Bolpoca

6r.uera, He BJraAeroueMy repMr{uonorraeft no AucIIu[JII{He, npu orcyrcrB}Il,t orBeroB Ha

AorronHlrTeJrbHbre Bonpocbr IIo flporpaMMe.
<3a.rreuo)) coorBercrByer orBery cryAeHTa Ha oIIeHKH (orJII{rIHo), (xopouro),

(yAoBJrerBopr4TeJrbHo >.

<He sa.rreHo) coorBercrByer orBery cryAeHTa Ha orIeHKy (HeyAoBnerBopI4TeJIbHo)).

7. YIIEEHO-MET OAI,ITIECKOE I,I IIH@OPMAIII,IOHHOE OBE CIIETIEHIE
AIICUI{IIJIUHbI

a) ocuonnafl Jrrrreparypa

1. flpuuqrErrbr r{ MeroAbr 6uoxuur.u.r r.r MoneKyJlspuoft 6uonoruu I peA. K. Yulcou n Ax.
Yonrep; uep. c aHrJr. - 2-e us1. - M.: EI,IHOM. Jla6oparopuff.3uaunir,20I5. - 848 c.

2.Hano6uorexHoJrofl{r{: npaKrr,rKyrnr / pel. A. B. Py6nn. - M. : EI4HOM. Jla6oparoput 3nanuir,
2012. - 384 c.

3. fopneuro, B.A. Hay.rurre ocHoBbr 6uorexuorofuu.9. I. HauorexHoJIorI,IH s 6uororufi :

y.re6. uoco6r.re / H.M. Kyryaona, C.K. llmyuuna, B.A. fopreuro .- M. : flpoltereft,2013 .-
262 c.
4. I,Inxesepnax 6uorexgoJrorur: ocuoBbr rexHoJlofl4u rrrurpo6nororlrqecKllx [pol,I3BoAcrs /
Jlyranun A.B. - M.: HI4{ I4HOPA-M,2015. - 312 c.

6) .qouo;rulrreJrbHas Jrureparypa

1. Kar4rrruuKoea E.A. KreroqHa.f, r,rHxeHepl{t pacrenuft: Yqe6uoe uoco6He / E.A.
Kanarnnzxona. M.: I,Iga-so PfAy-MCXA, 2012. 3 1 8 c.

2. Ouroerr unxpo6nonorura v sxororu.recrofi 6r.rorexHororulr: V.Ie6Hoe noco6ue I
B.C.KceuoQouron - M.: I,I,{ OOPyM, HI4II I4HOPA-M, 2015. - 224 c.: ISBN 978-5-8199-
0615-6
3. I,InNenepuaa 6norexgoJrofr.rf,: ocHoBbr rexHoJlor[u uurpo6uoJlorrruecKl{x [poll3BoAcrs /
Jlyrauun A.B. - M.: HI4II I4HOPA-M,2016. - 312 c.ISBN 978-5-16-011479-8
4. ConpervreHHbre upo6leuu r,r MoroAbr 6uorexsolornu [Snempouurrfi pecypc]: 3JIeKrpoH.

y.re6. noco6ue I H. A. Boftnon, T. f. Bonona, H. B. 3o6osa LI Ap. ; uoA Hayq. pen. T. f.
Boronoft. Kpacrorpcn: I,IIIK COy, 2009. L

n) l-Iurepuer-pecypc

1. http://www.biotechnolog.ru/ - Kysruuna H.A. Ocrrosu 6Iaorexsororrll4: yue6uoe uoco6ue

Ans cryAeHron 6nonorr{qecKoro $axynrrcm.

2. http: I lbio-x.ru/ - Zurepuer-roprarr uo 6uorexuorlorlll4
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3. http://molbiol.ru - Llurepner-nopran rro KJraccuqecxofi LI MoneKynrpHofi 6uoloruu

4. I4urepuer-xypuaJl <KoirruepuecKalr 6raorexnororrs)) http://www.cbio.ru/

5. Hayvuax sJreK'rponnal 6x6nrorexa (H3E) www.elibrary.ru
6. http://www.ncbi.nlm.nih.gov/ - National Center for Biotechnology Information

7 . http : I I www. rusbi otech .rul data _b ase/ - Bas a AaH H brx Pyc6 u orex

8. http://www.biotechnologie.de/ - fepuaucxax zH$oprr,raulloHHas unat$opua no

6uotexnonorurpr

9. http : //bio -m. org/ f eprrraucruft 6uorexsororuIqecKl'Ift xnacrep BioM

S.MATEPIIAJIbHO-TEXHIFIE CKOE OFECTIEI{EHI4E
AII C UUUJII-IHbI <tAu a.rr nrnq ecKrr e rr3 M ep eH rrfl n 6 u erpxg oq e ru q >)

Jlerquonnbre lr rpaKTr,rqecKue 3alflTnfr. rpoBoArrc.f, B ay,ql,Iropuu ra(pe4prr E3CT (aya.

503-3), o6opy4oeauuoft roruurrorepaMl,I, npoeKropoM I'I l4HrepaKrunuo{ Aoctcofi.
Ilporparuua cocraBJreHa B coorBercrBr,rrl c O|OC BO no HarIpaBJIeHuro <<Buorgxul,IqecKl4e

cucreMbr u rexHoJrorr{r{), (upo(fram noAforoBKl{ <EuoueAI,IuI,IHcKat uuNeuepnr>).

Pa6o.ryro rporpaMMy cocraBrrJr AorIeHr ra(pe4pu FzoueAuq4HcKl{x sJIeKTpoHHbD(

cpeAcrB Ir rexl{onoruft (EOCT), r<augu4ar 6uonoruueTT "^t\
' ffizropr Huxoraesuq.

-4
Peqenseur llepeno:vurona H.A., A.6.H., upo(peccop, OfBy (BHI4I43X)), ,a7/

r. Blaauuup.

flporp4rr,rrraa paccMorpeua u o4o6peua Ha sacep4alukr ra(fe4pu EuoueAnIII'IHcKI'Ix

eJreKTpoHHbD( cpeAcrB 14 rexHoJloruft (B9CT)

nporoKorr 1r1e I or /6 .o 4 ' 2015 roaa.

.--
3anely,rorqafi ra(le4pon \--u{ lLT.Cyrurcona

Pa6oqas [porpaMMa paccMorpeua u o.qo6peHa Ha 3aceqalutr yre6uo-naetoAuqecrofi
KoMlrccllr{ Ha[paBJreHus 12.03 .04 <BuorexnuqecK]Ie cucreMbl I,I TexHoJIoftII,I))

nporoKorr J,{b d o, / € q4 2ot5 roaa.-7- v

flpeacelarerrb KoMr,rc " ^( r/ r.t.cyurrona

11


