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Mporpammy ancumnanHbl paspaboTan(a)(n) 3aseayowmin kadpenpoi, a.H. (npodgoeccop) EBTiOrnH
I.A. Kadpenpa aHanutnyeckom xummm Xvimumyeckuim nHCTuTyT um. A.M. bytneposa ,
Gennady.Evtugyn@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

LlensmMn ocBoeHust gucumnnuHbl "BrioceHcopbl B MeanumHe, 3Konornm n BruotexHonorun” sBnseTcs
NOAroTOBKA K HAay4HO-MUCCNenoBatebCkom 1 negarormyeckon AesaTenbHOCTU, CBA3aHHOM C
NCNONb30BaHNEM BMOXMMUYECKMX METOAOB aHann3a U GOCEeHCOPOB B MeANLUNHE, NULLEBOW
MPOMBILWIEHHOCTWN, 3KONOr0-aHaNNTUYECKOM KOHTPONE, NPy NPOBEOEHUN NCCNenoBaHUA B obnactu
MOJNEKYNSAPHO Gronorum, GoxmMmmn, BUOTEXHONONNK, a TaKXe CMEXHbIX 06nacTsix, BKo4as
doapMaueBTMKY U HaHOTEXHoMorMn. B pesynbTate 0CBOEHUS AaHHOW AUCUMMAHBI OOMXHbI OblTh
cchopMMpOoBaHbl NPeACTaBNEHUsI 0 COBPEMEHHbIX MeToaax buoaHannaa, o NpUHUMnax
KOHCTPYMPOBaHMS 1 OYHKLUMOHMPOBAHNS BOCEHCOPOB Ha OCHOBE (DEPMEHTOB, aHTUTEN U
HYKNEWHOBbIX KUCNOT, UX UCMONb30BAHUN ONS PEWEHNS KOHKPETHbIX aHaNNTUYEeCKMX 3a4a4y B
obnacTsix, CBSA3aHHbIX C aHaNM30M Bronornyeckn akTMBHbIX coeanHeHnii. Kpome Toro, npyv 0CBOEHUM
OVCUMNAVHBI CTYOEHTbI Nony4atoT 0630pHbIe 3HAHMS 0 NepcrnekTuBax PaseBnTus BUOCEHCOPOB B
Takmx obnacTtsx, kak 6uonornyeckne KoMnboTepbl, nabopaTtopun Ha Yune, HAHO3NEKTPOHHbIE U
MUKPOOONLHbIE YCTPONCTBA.

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

HaHHas yyebHas aucumnnuHa BkntodeHa B pasgen " b2.B.2 ObwenpodeccmoHanbHbin
obpasosaTtenbHoi nporpammbl 020100.62 XrMus 1 OTHOCMTCS K AUCLMNNIMHAM N0 BbIOOPY.
OcBauBaetcs Ha 3 kypce, 5 cemecTp.

OucumnnunHa "BroceHcopbl B MeaNLMHE, 3KONOrnn 1 BUOTEXHONOMMKN" OTHOCUTCS K
obwenpodeccrnoHanbHoMy 6noky amcumnnvH b2 (kypcbl no Beibopy ctyaeHToB). OHa 6asvpyeTcs Ha
3HAHUSX U YMEHUSIX, BbIpaboTaHHbIX NPU MPOXOXAEHUN 0BLWMX NPOGIECCMOHANBHBIX KYPCOB 6a30BoiA
yacTtu umkna b3 "HeopraHnyeckas xmumus" (MOHHblE paBHOBECUS B pacTBope,
OKMCNNTENbHO-BOCCTAHOBUTENbHBIE peakunn) n "AHanntnyeckas xmmMmnsa" (MHCTpyMeHTaNbHbIe
MeToAbl aHann3a). [ony4yeHHbIe MPU OCBOEHUW OUCLUMNANHBI 3HAHUS U yMeHUst 0bneryaioT 0CBOEHNE
ANCUMNAnH "XMNYecKne oCHOBbI BUONOrMYecKmnx NPOLLECCOB" 1 APYrX KypcoB no Bolbopy
BapMaTuUBHOM YacTtu npodouns "AHanutuyeckas xmMms"

OCHOBHOW

3. KomneteHuuu obyyatowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUMIINHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

Pacwucposka
npuobpeTaeMon KoMNeTeHL U

NCrnonb3yeT OCHOBHbIE 3aKOHbl ECTECTBEHHOHAY4YHbIX

Lncpp komnetreHLUN

K- .
(Oo6u?eKyanyprle AVCLUNINH B NPpOogPecCcrnoHanbHON OeaTenbHOCTN, NPpUMEHaeT
KOMI'IeTeHLI,VIVI) MEeTO bl MaTeMaTn4eCckoro aHainm3a n MmogenmnposaHuns,

TeOopPEeTUHECKOro n aKcrepmMMeHTasbHoOro nccnenosaHunA

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

3HaTb OCHOBHbIE NMPUHUMMbI PYHKLIMOHMPOBaHUS BOCEHCOPOB Ha OCHOBE Pa3NNYHbIX
61oNornYeckKnx Monekyn n MMKPOOPraHN3MOB 1 MOAXOAbl K UX KOHCTPYMPOBAHUIO N UCMONb30BAHWIO
B Pa3NnYHbIX 06NaCTAX HAyKN N TEXHUKM;

2. DONTXEH yMeTb:

YMeTb CaMOCTOSITENbHO CTaBUTb 3a4ayu No CO3OaHUI0 UIn npakTn4ecKkomy npmMMeHeHMo
6I/IOCeHCOpOB Onsa peweHnsa KOHKPETHbIX aHalINTU4eCkKnx 3anay
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3. 0ONXeH BnageTb:

BnaneTtb HaBblkaMy NNaHNPOBAHUS UCCNEA0BaHMWIA N0 CO3aaHUI0 BUOCEHCOPOB ANSt PELLEeHWS]
KOHKPETHbIX aHanMTUYeckmx 3aaad

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

rOTOBHOCTb BnafgeTb OCHOBaMn Teopun cpyHOoaMeHTanbHbIX pa3nenos XumMnm,

cnocobHOCTb NPUMEHATb OCHOBHbIE 3aKOHbI XMW NMpn 060y)K,£I,eHVII/I nony4yeHHbIX pe3ynbTaTtos, B
TOM 4Yucne c npmnsnev4eHnem I/IH(*)OpMaLI,VIOHHbIX 6as OaHHbIX

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLMMANHBI COCTABNSIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS ANCLMMNANHBI 3a4€eT B 5 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO Anst AoMnycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "OTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpUTENbHO" (Heya.).

4.1 CTpyKkTypa u cogepxaHue ayauTopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Bugabl n yachbl
ayauTopHOM paborThbl,
MX TPYAO0EeMKOCTb
(B wacax)

MpakTuueckmellaboparopHbie
3aHATUSA pabotbi

Paspen
N AducunnnuHbl/
Monyns

Henens
cemecTtpa

Tekywime coopmbl

Cemectp KOHTpoOns

Nekuun

Tema 1. BeegeHue.
1 WcTopusa passntns

" |BUOCEHCOPOB.
BuoceHncopbl B Poccun.

Tema 2. OcobeHHOCTH

o [MonekynsipHoro
pacno3HaBaHns C

yyacTtnem bromonekyn

Tema 3.
XapaktepucTuka
Bronormyeckmnx
3. [KOMMOHeHTOB

" |buoceHcopoB. benkn n
doepMeHTbl. OCHOBbI
doepMeHTaTUBHOM
KUHETUKW

Tema 4.
NHrnbuposaHmne
JoepMeHTOB.
KuneTtnyecknin aHanm3a

Tema 5. AHTUTENA K

5. [aHTUreHbI. MMyHHbIE
peakumu.

VHTepakTuBHbIA onpoc.

YCTHbI OnNpocC

YCTHbI OnNpocC

0 YCTHbI ONpocC

YCTHbI ONpOC

TecTmpoBaHune
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 6. OcHOBbI
6. [MMMYyHOXMMMNYECKOrO 5 6 2 0 0
aHanusa

Tema 7. OHK n
CYHTETMYecKue
ONIUrOHYKNEeoTUAbI
(anTamepbl).

Tema 8. Knetku u
8. |cybkneTo4Hble 5 8 2 0 0
3NEMEHTBHI.

Tema 9. Konnoksuym
"Buonorunyeckue

9. |oCcHOBbI 5 9 2 0 0
PYHKLIMOHNPOBAHNSA
6uoceHcopos"

Tema 10. Co3paHune
61OCEHCOpPOB:
10.|uMMOBUMNM3aLms 5 10 2 0 0
6uonornyeckoro
KOMMOHEHTA.

Tema 11. Teopus
JOYHKLIMOHNPOBaHNSA
doepMeHTHOro ceHcopa
(Ha npumepe
rNMIOKO3HOro
11.|anexkTpona). 5 11 2 0 0
KomnbloTepHas
cumynaums
JOYHKLIMOHNPOBaHNSA
NOTEHLMOMETPUNYECKOTO
6ruoceHcopa.

Tema 12. OnTMn3daums
KOHCTPpYKLUUN

12.|6uoceHcopa ans 5 12 2 0 0
PELWEHNS KOHKPETHbIX
aHanMTU4ecknx 3ama.

Tema 13. lNpumeHeHne
61oCEeHCOopOB B
MeOunuuHe (Kpyribii
cTon - case study).

Tema 14. lNpumeHeHne
6roceHCopoB B TecTMpoBaHue

14, SKONOTVIN. 5 14 2 0 0

NHTepakTnBHbIA ONpoc

Tema 15. lNpumeHeHve
15.|6uoceHcopos B 5 15 2 0 0
BroTEXHONOM M.

YCTHbIA OnpocC

YCTHbI ONpOC

YCTHbI Onpoc

KONNOKBUYM

YCTHbI Onpoc

YCTHbI ONpoC

YCTHbI OnpocC

13, LNCKYCCUs

YCTHbI ONpoC

KETPOHHBH
B_EPCHTET
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Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N ‘D'"Kn"(")""mv;”b'/ Cemectp cemecTpa (B yacax) ‘{(ompﬁmp
Ay Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI

Tema 16. buoceHcopbl 1

HaHOTEeXHOMNormm ANCKYCCUS
16. (Kpyrnblin cTon - case 5 16 2 0 0

study)

Tema 17. buoceHcopsbl B o
17 |nwesoit 5 17 2 0 0 ycTHBI onpoc

NMPOMDbIWNEHHOCTN

Tema 18. lNepcnekTuBbl
pasBnTNS BMOCEHCOPOB.
Kommepumanuaaums
nccneposaHui B
18.|o6bnactn 6noceHcopoB 5 18 2 0
(Kpyrnbin cTton €
yqacTveMm BeayLmx
cneumnanncTos).

0 ONCKYyCCUA

Tema . NTorosas 3a4eTt
doopma KOHTpons S 0 0 0

NTtoro 36 0 0

4.2 CopepxaHvue oUCLUNMUHbBI
Tema 1. BBepeHue. UcTtopus pa3sutusa 6uoceHcopoB. BuoceHcopbl B Poccum.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

1. BBeneHue. Nictopusi passutus buoceHcopos. brioceHcopbl B Poccun. MoHsiTns "6uoceHcop” n
"6moceHcopHoe ycTpoiicTBo" OCHOBHbIE YCNOBUS pa3BUTUS BOCEHCOPUKK. Ycrexu 6UoTeXHONornm.
KucnoponHblii anektpon Knapka. MNepeble paboTbl 1 Hay4Hble LEeHTpbI, paboTatowme B faHHO
obnactn B CCCP. Kpatkast xapaktepucTuka nccnenosanuii, nposoammbix 8 1991-2000 rr.

Tema 2. OcO6EHHOCTU MONEKYNSIPHOrO pacrno3HaBaHWUA C y4acTuem 6momonekyn
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

2. OCOBEHHOCTM MONEKYNSIPHOrO pacno3HaBaHns ¢ ydactuem buomonekyn. MonekynsipHoe v
6roxnmmnyeckoe pacnosHasaHme. APPUHHOCTb. OCOBEHHOCTU BMOXMMMYECKOrO pacno3HaBaHUs Ha
npuMepe PepMeHTaTUBHbIX 1 UMMYHHbIX peakunii. LileHTpbl cBsa3biBaHUs, CTeprnyeckue,
aneKkTpocTatmyeckmne un cneunduryeckme B3aMmMoaencTBns Kak OCHoBa pacno3HaBaHus.
CneumgunyHOCTb 1 CENEKTUBHOCTb, 3PEKTUBHOCTb PACMO3HABaHUSA N YyBCTBUTENIbHOCTb
onpeneneHuns. buomnmeTuka.

Tema 3. Xapaktepuctuka 6Monormyeckmx KOMNoOHeHToB 6uoceHcopoB. Benkun un doepMeHTbI.
OcHoBbI chepMeHTaTUBHON KMHETUKMU

JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

3. XapaktepucTtuka bmonorn4eckmux KOMNoHeHToB BroceHcopoB. Benkn n doepmeHTbl. OCHOBBI
hepMeHTaTnBHOW KMHeTnkN. CTpoeHne 6enkos. NepBryHas, BTopnyHas, TpeTnyHas u
4yeTBepPTMYHas CTPYKTypbl 6enkoB. PrnbpunnspHble 6enkn. AMMHOKUCNOTHbLIA cocTae 6enkos.
DyHKLUMM BENKOB: KaTanuTnyeckas, onopHas, CTpomTenbHas, TpaHcnopTHas. depmMeHTbl. Teopus
NHOYLUMPOBAHHOIO COOTBETCTBUSA U KOMMNEMEHTAPHOIO B3aUMOAENCTBUSA. AKTUBHbIA 1
annocTepuyeckmin LeHTpbl oepMeHTa.

Tema 4. UHrnbnposaHue chepmeHToB. KNHETMUYECKMI aHanu3

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):
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4.NHrnbuposaHune cpepmeHToB. KuHeTtnyeckuin aHanns. Knietuka Muxasnmuca-MeHTteH. Cnocobbl
onpeneneHns KNHeTU4eCknx napameTpos dpepmMeHToB. OCHOBbI KWNHETUYECKOrO aHanmsa
NHIMOUTOPOB.

Tema 5. AHTUTEeNna n aHTureHbl. AMMyHHble peakuun. UHTepakTUBHbIMA Oonpoc.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

5. AHTUTEna n aHTureHbl. VIMMyHHble peakumun. VIHTepakTuBHbIA onpoc. VIMMyHHas cuctema u
MMMYHHbIA OTKNIUK YenoBeka. ViHmuunpoBaHme obpasoBaHms aHTuten. MoHo- 1 NoAnknoHanbHble
aHTuTena. lNoHaTne aHTUreHHOM feTepMUHaHTbI. [ anTeHbl, KOHblOrauus ranTeHoB 1 NonyYyeHne
cneumguyHbIX aHTUTeN Ha ranteHbl. OnpegeneHne KNHETUYECKNX napamMmeTpos B3aMMOLENCTBUSA
aHTUreH-aHTMTenNno. Xapakrepuctuka ajpUHHOCTN MMMYHHbIX B3aUMOAENCTBUI C MOMOLLbIO
KWHETMYeCKOoro aHanmsa.

Tema 6. OCHOBbl UMMYHOXMMUYECKOIO aHanu3a
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

6. OCHOBbI UMMyHOXUMUYECKOro aHanuaa. Obwue Noaxoapl K perncTpaumnm MMMYHHbIX
B3anmogeicTenii. MeTka n nHgukatop s3aumogenctaus. TpeboBaHns, NpeabsBnsgemMbie K METKAM.
Cnocobbl BBeAeHVs METKM B cocTaB aHTuTen. Oblwas xapakTepncTka MeTO40B MMMyHOaHaNn3a.
["lOMOreHHble 1 reteporeHHble MeToabl. Metoabl ocaxaeHns. VIMMyHOGOEpPMEHTHbIN aHanuna.
[MprMepbl pas3nnyHbIX MOOX000B K OrNpeneneHuio aHTUTreHOB Y aHTUTEN: KOHKYPEHTHbI
UMMYHOaHanM3, KOCBEHHbI KOHKYPEHTHbIA aHann3 ranTeHoB, COHABNYEBbIE CXEMbI. [ OMOreHHbINn
MMMYHO@HaNM3 Ha npumepe nyopecLeHTHOro Nonsapu3aumnoHHoro MMMyHoaHannsa. Cxema
aHanuaaTtopa v npmpoaa ncnonb3yemblx MeTok. bespeareHTHble 1 0AHOCTaAWUAHbIE METOLbI
NMMYyHOaHan13a.

Tema 7. AHK n cuHTeTUYECKME ONUrOHYKNEOoTUObl (anTamepbl).
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

7. OHK v cuHteTnyeckme onuroHykneotnapl (antamepsl). Ctpoenne OHK. Mpupoaa
KOMMNAeMeHTapHbIX B3amMmogencTsun ¢ yyactmem Hykneotmoos HK. Cnnpanb YotcoHa-Kpuka,
nnasamngHas OHK, cynepcnvpannsosanHas OHK. Oenatypaumsa n geHatypuposaHHas OHK.
Cnocobebl BolgeneHns OHK n onnroHykneotnnos ns buonormnyeckoro matepuana. lNMonumepasHas
uenHas peakums. O npobneme pacwudgposkm reHoma Yenoseka. [JHK-3oHa n OHK-ceHcop.
AnTtamepsbl Kak UCKYCCTBEHHbIE aHTUTena. TexHonorus nonydyeHuns antamepos (SELEX).
AnTaceHcopbl

Tema 8. Knetku n cy6KneToyHble 3/IeMEHTbI.
JNeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

8. Knetku n cybknetoyHble anemeHTbl. OCOOEHHOCTN CTPOEHUS KNETOYHOM MEMOPAaHbI.
KomnapTMeHTbl knetkn. OCHOBHbIE SHEPreTNYeckme LMKNbl OAHOKNETOYHbIX OPraHN3MOB B YCTOBUSIX
aspobHoro 1 aHasapobHoro Mmetabonnama. [pixaHne KNeTkn kak OCHOBHOM napameTp
pecnupaTtopHoro Tecta. ButanbHble kpacutenu n aHanna AT®. [bixatenbHas Lenb nepeHoca
3apsiga. dNeKTPoXMMMYeckme MeTobl KOHTPOMS KNEeTOYHOM akTUBHOCTU. BkntoueHne opraHenn B
COCTaB CUHTETNYECKMX BMOYYBCTBUTENBHBIX CNoeB. MUTOXOHApUanbHble ceHcopbl. PoTocucTemsl |
[l B cocTaBe 61OCEHCOPOB AM1s onpeaeneHns repbrumnos.

Tema 9. Konnoksuym "Buonoruyeckue ocHoBbl (pyHKLLIMOHUPOBaHUSA GUOCEHCOPOB"
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

9. Konnokeuym "Bronornyeckmne 0CHOBbI PYHKLMOHUPOBaHNS BMOCEHCOPOB"

Tema 10. Co3paHue 6MOCEHCOPOB: MMMOOUNM3aLus 6MONOrM4ecKoro KOMMNOHEeHTa.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

10. Co3pnaHue 6uoceHcopoB: MMobunnaauus 6uonormiyeckoro KoMrnoHeHTa. Knaccmgukaums
nMMobunnsaumm (pusmyeckas, adounHHas, kosaneHTHas). TpeboBaHms K NPOTOKONY
nmmobunnsaummn. CpaBHuTeNbHas xapaktepuctmka. OCobeHHOCTI 30/1b-Teflb TEXHONOrM
MMMOBVNN3aLMK, BKITKOYEHUS B FENV NONMMEPA, B PACTYLYO NAEHKY nonvMepa npu
anekTpononumepusaunn. PeareHTbl ons agomHHON nonnmepunsaumm. KoHkaHasanvH, aBuomH
(cTpenTaBnamnH)- BUOTUHOBOE CBSI3biBaHME. BdoyHKLMOHANbHBIE peareHTbl NSl KOBANEHTHOM
nMmobunusaumu. MnyTapoBbii anbaerna, kapboanmMmaHas clumeka.
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(mpodpeccop) EeTioruH IM.A.

Tema 11. Teopus PyHKUNOHUPOBAHNSA (PEPMEHTHOrO ceHcopa (Ha npuMepe rmkKo3HOro
aneKkTpopa). KoMmnbrotepHas cMmMynaumsa oyHKLMOHMPOBaHUA NOTEHLLMOMETPUYeCcKoro
6uoceHcopa.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

11. Teopns PyHKLUNOHMPOBAHMS (PEPMEHTHOIO CEHCOpa (Ha NpuUMepe rMIOKO3HOro aNekTpoaa).
MoHsiITUE pexnma pyHKLUMoHpoBaHuUs BuoceHcopa. Mpodunu KoHUeHTpauuin cybcTpaTa u
npoaykra qoepMeHTaTUBHON peakumn B NPUaNeKTPoaHOM Cfioe. 3 NOKONEeHUS PEPMEHTHbIX
CEHCOpPOB Ha OCHOBe okcuaopenyktas. [NpsMon nepeHoC anekTpoHa, MeamaTopHble peakumu,
onpeneneHune cybctpata/nponykta pepMeHTaTuBHoM peakumn. [JoCTOMHCTBA U HEOOCTaTKU
noaxonos. OCoOBEeHHOCTM MOTEHLNOMETPUYECKOR pernctTpaunmn oepMeHTaTMBHOM akTUBHOCTH.
KomnbloTepHas cumynaumnsi oyHKLMOHMPOBAHMSA NoTeHUumMoMeTpuyeckoro bruoceHcopa. 11. Teopus
JPYHKLMHMPOBAHNS chepMEHTHOro ceHcopa. Cnocobbl permctpaumm CKopocT doepMeHTaTUBHOM
peakuun: no cybcTtparty, No Npoaykty. MNpsiIMoi 3NEeKTPOHHBbIN NepeHOC Ha aKTUBHbIN LEHTP
okcupopenykTax. [Moko3Hble ceHcopbl 1, 1 3 nokoneHusi. OcobeHHOCTM peanusaumm,
NCNONb3yeMble MEOMATOPBI SNEKTPOHHOrO nepeHoca. NoteHumnomeTpmnyeckme ceHcopbl. BansaHue
TONWMWHBI MeMbpaHbl 1 yaeNbHON aKTUBHOCT DepMeHTa Ha CUrHan 1 YyBCTBUTENIbHOCTb
onpeaneneHusi cybcTpaTa hepmeHTa.

Tema 12. ONTMMM3aLUA KOHCTPYKLUM BUoceHcopa A1l peLleHUst KOHKPETHbIX aHanMTUYeCcKux
3apau.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

12. ONTMM3auns KOHCTPYKLMM BOCEeHCOopa ANs pewWweHns KOHKPETHbIX aHaNMTUYECKNX 3aaav.
KnHeTnyeckmnin n angodpy3noHHbIA pexxuMbl YHKLMOHMPOBaHNS GroceHcopos. OueHka
COOTHOLLEHWS TPAHCNOPTHbIX CTaAuU U PepMeHTaTUBHOro npouecca. iHteHcudgukaumsa nepeHoca
peareHToB K NOBEpPXHOCTN ceHcopa

Tema 13. NpumeHeHne 6MOCEHCOPOB B MeauLMHe (Kpyrbii cTon - case study).
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

13. MNMprMeHeHne BoceHcopoB B MeanUmnHe (Kpyribliid cton - case study). MntokomeTpbl. Cnocobbl
N3MEPEHNS CUTHANa OKUCNEHNS IMIOKO3bl C MOMOLLbIO aMNepPOMEeTPUYeCKux BMoCceHCopoB.
HeunHBasnsHble CEeHCOpbI, CBA3b COoAep>XaHuns roKO3bl B KPOBU 1 NMOTOBbLIX BblOEeNeHUnsX. ,El.pyrme
PEPMEHTHbIE CEHCOPbI B BMOMEAMLMHE: ONpefeneHe naktara, XonecTepmnHa, Mo4YeBOi KUCNOTbI,
mMoyeBuHbl. JHK-anarHoctnka 3aboneBaHunii, CBA3aHHbIX C MATOre€HHbIMU MUKPOOPraHN3MaMu.
VIMMyHOCEHCOPbBI NS ANarHOCTUKN ayTOMMMYHHbIX 3a060neBaHui.

Tema 14. MpumeHeHne 6MoceHCOPOB B 3KONOrMn. UHTepakTMBHbIN ONPOC
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

14. NpumeHeHne bruoceHcopoB B akonorun. CybcTpaTbl OepMEHTOB - 3arpsS3HUTENN OKPYyXatowwel
cpedbl. MpuMepbl peanmaauunn cybcTpaTHbIX CEHCOPOB HAa CEPOBOAOPOL, OKCU bl a30Ta, CynbquUThbI,
doocgropopraHuyeckme nectuumapbl. MIHrnbutopHele 6uoceHcopbl. OnpeaeneHne necTmumoos
AHTMXONNHACTEPA3HOrO AENCTBUS, 3aMeLLEHHbIX (DEHONOB, TSXenNblx MeTannos. MNpobnema
HeLOCTaTOYHOWM CENEKTUBHOCTM OnpeneneHnst MHrmbutopos. KoHUenuus aTanoHHOro TOKCUKaHTa.
BuoceHcopbl onsg onpeneneHms cyMMapHon TokcudHocTn - NHK-nospexpatowme paktopsl,
aHTUXONIMHACTEPA3Has akTUBHOCTb, CyMMa TaXenbix MeTannos. bIK-ceHcopbl.

Tema 15. NpumeHeHne 6MOCEHCOPOB B OMOTEXHONOMUMN.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

15. NpumeHeHne brnoceHcopos B BruotexHonornn. OnpenenexHve NpoaykToB MUKPOBMONOrMyeckonm
NPOMbIWAEHHOCTW. MeHnunnnnH, ataHon, Kpaxman, caxapa, ButTaMuHbl. KOHTponb

MI/IKpO6I/IOJ'IOFVI‘-IeCKI/IX peakTopOoB. Paanuuns B Tpe6OBaHI/I$|X K 6I/IOC€HCOpaM 61oMeMLIMHCKOro 1
BNOTEXHONOMrMYECKOro HasHa4YeHus.

Tema 16. BuoceHcopbl U HaHOTEXHOMOrUM (Kpyrnbiv cTon - case study)
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

16. boceHcopbl 1 HAHOTEXHONOrMKM (KPyrnbli cTon - case study). HaHomatepuansl, UCNoNb3yemble B
cocTtaBe BMOCEHCOPOB. YrNepoaHble HAHOTPYOKM, UX XapakTepucTnka 1 anekTpokaTanmTnieckme
ceowcTea. MonyyeHrne n npuMeHeHne HaHo4YacTUL, MeTannoB. HaHOCTPYKTYPUPOBaHHbIE NAEHKMU C
BK/IIOYEHVEM OKCULOB METANNOB U HEPACTBOPUMbIX MEANATOPOB 3MEKTPOHHOrO NepeHoca.
MuHnaTiopnaaums 6ruoceHcopoB. OCO6EHHOCTM (PYHKLNOHUPOBAHNS HAHOBNOCEHCOPOB.
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(mpodpeccop) EeTioruH IM.A.

Tema 17. BuoceHcopbl B NULL,EBOW MPOMbILLIEHHOCTU
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

17. BuoceHcopbl B NUWEBOI NPOMBbIWAEHHOCTU. KOHTPOMb KayecTBa NpoaykTOB NMUTaHMS MO
OCHOBHbIM Briomapkepam. OnpeneneHme BUTAMNHOB, aHTMOKCUAAHTHON EMKOCTM C MOMOLLbHO

6roceHcopoB Ha OCHoBe KcaHTuHokeuaasbl n [JHK-ceHcopoB. Mpobnema yyeta BINSHNS MaTpuULbl.

rlpI/IMepr MCcnonb3oBaHnA 6I/IOCGHCOpOB Onsa peweHna cneunanbHbIX 3a0a4: CTapeHne npoaykToB
nUTaHWs, oueHka Bo3pacTa BUHa U KPENKUX CNUPTHbBIX HANMTKOB, dpanbcugukaums npoaykTtos

nuTaHus. MoHsTne buokona (bar code) ans noeHTMuUkauum npoaykTos nutaHus. Npobnema MMO.

Tema 18. MNepcnekTuBbl pa3sutnsa 6uoceHcopos. KoMMepumvanusauus nccnenosaHun B
obnactn 6MoceHCOpPOB (KPYrnbiA CTON C yYacTUeM BeayLLMX CreLuanunucroB).

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

18. MepcnekTuBbl passnTns GroceHcopos. Kommepumanuaaums nccnenosaHuii B obnactu
61oceHCopPOoB (KPYrnblii CTON C y4acTuem Beaylwmx cneunannctos). OcobeHHOCT Npobnemsl
KOMMepLMann3aLmm Hay4Hbix pesynbTaToB NPUMEHNTENBHO K BrioceHcopaM. Success story -
rMIIOKOMETPbI Kak NpuMep KoMMepumnannsaumm pa3paboTky Beicwen wkonbl. TpeboBaHus,
npeabsaBnseMble K BOCEHCOpaM C TOUKM 3PEHUS MX MOCNEayoLWel KOMMepLMannu3aumn.
CraHnpapTtumaaums 61Monornyeckoro matepumana u curHana ceHcopos. MNpobnema orpaHM4eHHOro
BPEMEHN XUN3HW BroceHcopa.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLUMIUHBI (MOLYNSA)

Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260Tbi
CTYL,EHTOB P
MpopaboTtka
TEOpPEeTNYECKOro
Tema 1. BeegeHwe. martepuana
NcTtopusa passutns (KOHCNEKTHI
1. 1 o 2 THbIA on
61oCceHCopPOoB. 5 nekummn, yc onpoc
BuoceHcopbl B Poccun. OCHOBHas u
LONoNHMTENbHANA
niuteparypa)
MpopaboTtka
TEoOpeTNYECKOro
Tema 2. OcobeHHoCTH maTepuana
MONEKYNSAPHOro (KOHCMEKTHI o
2. 2 o 2 THbIA On
pacrno3HaBaHus ¢ 0 NeKuni, ye onpoc
yyactuem bromonekyn OCHOBHas n
[OMNONHUTENbHASA
nuTepartypa)
Tema 3. MpopaboTka
XapaktepucTuka TEoOpEeTNYECKOro
6ronornyeckmnx mMartepuana
KOMMOHEHTOB (KOHCNEKTHI o
3. 6uoceHcopoB. benku n 5 3 nekuun, 2 yCTHBIV OTpOC
goepMeHTbl. OCHOBbI OCHOBHas ”
doepMeHTaTMBHOW LONONHMTENbHANA
KNHETUKM niuteparypa)
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Mporpamma omcumnnanHel "BroceHcopbl B MeanLmMHe, akonorum n éuotexHonoruun"; 020100.62 Xumusi; 3aBeaytowwmin kacgpeapon, o.H.
(mpodpeccop) EeTioruH IM.A.

Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHel Plcemectpal aboTbl (B yacax)
P P pabortbl
CTYAEHTOB
MpopaboTtka
TEOpPETNYECKOrO
Tema 4. marepuana
NHrmbnposaHue (KkOHCMeKThl -
4. DEPMEHTOB. 5 4 nEKLMI, 2 YCTHbIA ONpOoC
KnHeTtunyeckuin aHanna OCHOBHas ”
[OMNONHUTENbHAS
niuteparypa)
Tema 5. AHTUTENa U
aHTUreHbl. IMMyHHbIE noaroToBka K
. peakumm. 0 5 TECTMPOBAHNIO 2 TecThposaHne
MHTepakTuBHbIN onpoc.
MpopaboTka
TEOPETNHECKOrO
Tema 6. OcHOBbI ?K%chpnmei:abl
6. [MUMMYHOXMMUNYECKOro 5 6 - 2 YCTHbI ONpocC
aHanusa neKuIn,
OCHOBHas ”
[OMNONHUTENbHASA
niuteparypa)
MpopaboTka
TEopeTNyYeckKoro
Tema 7. OHK n marepwuana
CUHTETMYEeCKMEe (KOHCNEKTHI o
/- ONINrOHYKNeoTnabl 0 / nekuunin, 2 yCTHEI ONpOC
(anTamepnl). OCHOBHas n
[ONONHUTENbHASA
nuTepartypa)
MpopaboTka
TEOPETNHECKOrO
Tema 8. Knetku un ?K%Tk?cpﬂmeijlabl
8. |cybkneTo4Hble 5 8 o 2 CTHbIA ONPOC
y nekumnn y P
NIEMEHTbI. ’
oneme OCHOBHas ”
LOMNONHUTENbHASA
niuteparypa)
Tema 9. Konnoksnym
"Buonornyeckue
noarot
9. |ocHoBbI 5 9 KgﬁngkgaKaK 2 KONNOKBUYM
PYyHKLMOHNPOBAHUS ymy
6uoceHcopos"
MpopaboTtka
Tema 10. CospaHne TeopeTnteckoro
61OCEHCOPOB: an%Tprn”ei'lil
10.|uMmMOBUNU3aums 5 10 AeKUMiA 2 YCTHbI ONpocC
6ronornyeckoro OCHOBHAS! 1
KOMMOHEHTA.
oMnonenTa [OMNONHUTENbHASA
nuteparypa)

KETPOHHBH
B_EPCHTET
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Mporpamma omcumnnanHel "BroceHcopbl B MeanLmMHe, akonorum n éuotexHonoruun"; 020100.62 Xumusi; 3aBeaytowwmin kacgpeapon, o.H.
(mpodpeccop) EeTioruH IM.A.

Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 11. Teopus
OYHKLUNOHNPOBAHUS
pepMeHTHOro ceHcopa MNpopaGotka
(Ha NpuMepe TEOpPETNYECKOrO
areonene
11.|anekTpona). 5 11 ReKUMiA 2 YCTHbI ONpocC
KomnbioTepHas OCHOBH:% "
CAMynALA [OMNONHUTENbHAS
OYHKLUNOHNPOBAHUS nuTepartypa)
NOTEHLMOMETPUYECKOTO patyp
6roceHcopa.
MpopaboTtka
Tema 12. OnTMmM3auns LZ?geITA';;ZCKOFO
KOHCTPYKLMA (KOHCpI'IeKTbI
12./6uoceHcopa ons 5 12 nexumit 2 YCTHbIA onpoc
peWweHns KOHKPETHbIX OCHOBHAS! 1
aHannTM4eCckunx 3anau. nononHMTenbHas
nuTepartypa)
Tema 13. lNpumeHeHne MNoarotoska K
6roceHCcopoB B paccMoTpeHtio
13. MeaMLMHE (KPYrblil 5 13 [KOHKPETHbIX 2 AncKyccus
cTon - case study). cnysaes (case
study)
Tema 14. lNpumMeHeHne
61OCEeHCOpPOB B NnoOroToBka K
14.
4 3KONorunn. 0 14 TECTMPOBAHUIO 2 TecinposaHie
VHTepakTuBHbIA Onpoc
MpopaboTtka
TEOPETNHECKOrO
Tema 15. lNpumeHeHne ?K%Tl-?cpnmei}labl
15.|6uoceHcopos. B 5 15 nexumit 2 YCTHbIA onpoc
B1oTEXHONOTUN. OCHOBHAS U
LOMNONHUTENbHASA
niuteparypa)
Tema 16. BuoceHcopbI U n:ggﬁ;?'a;i;m
16.|HaHoTEXHONOrMK 1 P P
6. (KDYTTbIfh CTON - case 5 6  [KOHKPETHbIX 2 anckyccus
study) cnyyaes (case
study)
MpopaboTtka
TEOPETNHECKOrO
Tema 17. buoceHcopb! B ;"K%chpnmei’lil
17.|nnweson 5 17 AeKUMiA 2 YCTHbIA ONpoC
NPOMbILWIEHHOCTHN OCHOBHAS! 1
[OMNONHUTENbHASA
nuteparypa)

KETPOHHBH
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Mporpamma omcumnnanHel "BroceHcopbl B MeanLmMHe, akonorum n éuotexHonoruun"; 020100.62 Xumusi; 3aBeaytowwmin kacgpeapon, o.H.
(mpodpeccop) EeTioruH IM.A.

Buaobi
N Paanen Cemectp| HeAeNs | camocTosirensHoi TpyaoeMkocTh 2;%%%::;?:;'2323
AducumnnuHel Plcemectpal aboTbl (B yacax)
P P pabortbl
CTYOEHTOB
Tema 18. lNepcnekTuBebl
pasBnTMst BUOCEHCOPOB. Tne%opeiafei?( oro
Kommepumnanumzaums MaTFe) e
NCCnenoBaHwnii B (KOHCpI'IeKTbI
18.|o6nactn 6roceHcopos 5 18 neKuMiA 2 LMCKyccus
(Kpyrnblid cTon ¢ OCHOBH:% "
y4yacTveMm BenyLmx
CcneunanmcTos) LOMNONHUTENbHAS
' nuTepartypa)
Wtoro 36

5. ObpasoBatesibHble TEXHOIOTUK, BK/TKOYAaA UHTEepaKTUBHblie hOpMbl 06yUeHUs
KOMMbIOTEPHbIE NPe3eHTauum nekKuuni;

NHTEPaKTMBHbIA ONpocC no pasgenam 1-4

NHTEepaKTMBHbIA onpoc no pasaenam 10-13;

- KOMMbIOTEPHASA CUMYNSAUUS OYHKLUMOHMPOBAHNS NOTEHUMOMETprnYeckoro buoceHcopa (Pasnen 11
"Teopuns YHKLUNOHNPOBAHMS (OEPMEHTHOrO ceHcopa");

- Kpyrnbid cton (case study) no pasgeny 13 "lMpumeHeHne BMOCEHCOPOB B MEAULINHE";
- Kpyrnbla cton (case study) no pasgeny 16 "bBruoceHcopbl 1 HAHOTEXHONOrMN"

- KPYr/bliA CTON C NPVBNEYEHNEM BeOyLWMX CNEUNanMcToB B 06nacTn Meanko-bmonornyeckmx
nccnenoBaHUM U 9KONOro-aHanMTMYeckoro KoHTpons no pasaeny 18 "lNepcnekTnebl pa3suTms
6uoceHcopoB"

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauuu no MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BBepeHue. Uctopus pa3sutns 6uoceHcopoB. BuoceHcopbl B Poccum.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

MpnmepHble BOMPOCHI: B 4eM NPUYUHBI pasnnynii B onpeaeneHmumn bnoceHcopa? B yem panuume
NOHATUI "BroceHcop” n "drnoceHcopHoe YCTPoNCcTBO"? B yeM paznuyme mexay 6MoCeHCOPOM 1
XUMUYECKUM CeHCOPOM? Kak knaccugunumpyroTcs BuoceHcopbl No npupoae bruonornyeckoro
KOMMOHEHTA, No cnocoby N3MepeHnst curHana, no HasHavyeHunto? B Kakmx HayyHbIX y4pexXaeHnsax
Poccum BenyTtcsa nccnenoBaHuns no 6uoceHcopmkn? KakoBbl OCHOBHbIE JOCTUXEHMS POCCUACKMX
yYeHbIx?

Tema 2. OcobeHHOCTH MONeKynsipHOro pacno3HaesaHuns ¢ yyactmem GMOMOHGKVH
YCTHbIA ONpoC , NPUMEpPHbIE BOMPOCHI:

MpuMepHble BONPOCKI: 4TO Takoe "pacno3HaBaHne" B yeM cneumndprka bropacnosHaBaHns?
MpumMepbl buopacnosHaeaHust ons pepmentos, JAHK n aHTuten. Kakne dpyHkUMOHaNbHble rpynmbl
6enkoB y4acTBylOT B (DOPMNPOBaHNM hepMeHT-CybcTpaTHOro komnnekca? Yem obycnosneHa
BblCOKasi CneumnunyHOCTb rmbpuansaumm onmroHykneotTmaos? Kakve rpynnbsl MIMMyHOr06ynvHOB
y4yacCTBYIOT B CBA3bIBAHUN aHTUreHa?

Tema 3. Xapaktepuctuka 6monornyeckmx KOMNOHeHTOB 6uoceHcopoB. Benku n chepmeHTbI.
OcHoBbI hepMeHTaTUBHON KMHETUKMU

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:
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MpumepHble Bonpocbl: OcobeHHOCTU CTPOoeHUst 6enkos. AMUHOKMCNOTLI B cocTaBe HenkoB.
MepBuYHas, BTOpUYHAs, TPETUYHAS U YeTBepTNYHas cTpykTypa 6enkos. CTpoeHne doepMeHToB. Y10
Takoe anogepmMeHT, KodhakTop, KOPepMeHT, MeTannodepmMeHT? B yem pasnnyme akTMBHOroO 1
annocTepuyeckoro LeHTpa dpepmeHta? Kakum ob6pas3om Ncrnonb3oBaTthb ypaBHEHME
Mwuxasnuca-MeHTeH ons onpeneneHns KUHeTU4eCcKnx napameTpos pepmeHTta? B yem cmbicn
KOHCTaHTbl MUXaanuca n yaenbHon akTMBHOCTU chepmeHTa?

Tema 4. UHrnbnposaHue chepmeHToB. KNHETMUYECKMI aHaNU3
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

MpumMepHble BonNpockl: KakoB MexaHn3M 06patnMoro n HeobpatuMoro MHrmbuposaHus. MNMoyemy
HeobpaTMMoe MHrMbUpoBaHME Nyyle NPOBOAMTL B OTCYTCTBME cybcTpata? Kak KoHUeHTpaums
cybcTpaTa BNMseT Ha YyBCTBUTENBbHOCTb onpeaeneHns obpatmmoro nHrmbrposaHmnsa? B kakux
KoopAamMHaTax nnMHeapuayeTcs rpafyupoBoYHas 3aBUCUMOCTb 06paTMmMoro 1 HeobpaTrMoro
NHrMbrnpoBaHma?

Tema 5. AHTUTENna n aHTUreHbl. AMMyHHble peakuun. UHTepakTUBHbIN ONpocC.
TecTMpoBaHve , NpMepHbIE BOMPOCHI:

MNpumMepHbIe BONPOCHI TECTMPOBaHUS: B 4em pasnuyune noHatus ?6uoceHcop? n ?6MoceHcopHoe
yCcTpoincTBO?? B 4eM 0COBEHHOCTM CTPOEHUS "KMCAbIX" aMMHOKMCNOT"? U3 Kakmx KOMNOHEHTOB
cocTouT BroceHcop? YT1o oTpaxaet ypaBHeHne Muxasnuca-MeHTeH? B yeM pasnmyne mexaHuama
obpaTtnMoro n HeobpaTmMmoro UHrMbrpoeaHns? B kakom nopsiake yxectoyaoTcs TpeboBaHNS K
BbIOOPY KOHLIEHTpaumm cybctpara npy ndy4yeHnn obpatnMoro nHrmbuposaxua? bnarogaps yemy
CTano BO3MOXHO pa3suTne bnoceHcopoB? [ns yero He0OX0AUMO N3yHeHne KNHETUKI
goepMeHTaTMBHOM peakummn? Yto Takoe "akTMBHbIA LEHTP doepmeHTa"? YTo Takoe Teopuns
KOMMNEMEHTAPHOCTU N TEOPUS UHOYLIMPOBAHHOIO COOTBETCTBUS B (epMeHTaTUBHOM Katanuae? Yto
Takoe cybcTpartHas cneundunyHocTb doepmeHTa? C yem cBs3aHa Bbicokast 3pPeKTMBHOCTb
OEepMEHTOB Kak Katann3aTtopos?

Tema 6. OCHOBbI MMMYHOXUMMYECKOIro aHanusa
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

MpumMepHble Bonpockl: YTo Takoe ranTeH n aHtureH? Kakoea cTpykTypa uMMyHornobynuHa. B yem
pasnuyve BapnabenbHo U NOCTOSAHHOW YacTel uenen uMmyHornobynmHa. B 4yem pasnuyue B
TEXHONOrNN NONYYEHUS NONUKIIOHANbHBIX U MOHOKMIOHANbHbBIX aHTUTEN? B yem pasnuyne npoeseneHns
C3OHABMNYEBOrO N KOHKYPEHTHOrO MMMyHoaHann3a? Kak onpenensioT ranteHbl?

Tema 7. OHK u cnHTeTMYeCKMe ONUroHyKneoTuabl (antamepsbl).
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

MpuMmepHble Bonpockl: Kakoso ctpoeHne HK? Kakue pasnuyHbie cTpykTypbl JHK BCTpeyatotcs B
npupone? YTo takoe cynepcnmpanndosarHHas HK? KakoBo cTpoeHune cnmpanu asyHuteson JHK
YotcoHa-Kpuka? YTo Takoe uHtepkanuposanne OHK? Kak onpenenutb rubpuansaumio JHK? B yem
cmbicn TexHonorum SELEX nonyyeHns antamepos? B 4yeMm pasnuyne KoHgoopmaumm
ONUrOHYKNeoTnaoB - oparmeHToB HatmeHon JHK, n antamepoB? Ha 4yeM ocHOBaH aHanm3 c
NPUMEHEHEM anTamepoB?

Tema 8. Knetku u cybKneTouHble 3/IeMEeHTbI.
YCTHbI ONPOC , NPUMepPHble BOMPOCH!:

MpumMepHble Bonpockl: OCOBEHHOCTM CTPOEHMS KNETOK 3yKapuoT M NpokapuroT. YTo Takoe
BHYTPWKIETOYHbIN aneMeHT? Kakme opraHennbl KNeTky UCnonb3ytoT B cocTaBe buoceHcopoB? Ha yem
OCHOBaHO MCMNONb30BaHNE MUTOXOHAPWIA B BMoceHcope Ha ocHoBe LmuToxpoma P450? Kakosbl
obnacTv NnpuMeHeHUs LenbHbIX KNeTok B BuoceHcopax? Ha yem ocHoBaHO onpeneneHne
XU3HECNOCOOHOCTM (BUTANbHOCTHN) LiefbHbIX KNeTok? MukpobuanbHble CEHCOPbl TOKCUYHOCTM -
KakoBbl NPUHLUUMNbI U3MEPEHNs curHana?

Tema 9. Konnoksuym "Buonoruyeckue ocHoBbl (pYHKLLIMOHUPOBaHUS GUOCEHCOPOB"
KONMOKBUYM , MPUMEPHbIE BONPOCHI:
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Mporpamma omcumnnanHel "BroceHcopbl B MeanLmMHe, akonorum n éuotexHonoruun"; 020100.62 Xumusi; 3aBeaytowwmin kacgpeapon, o.H.
(mpodpeccop) EeTioruH IM.A.

MpuMepHble BONpOCk! K konnoksuyMmy: 1. MatepuanbHble Npeanochinkn co3naHns GoceHcopoB B
LOCTUXEHMSAX NPUBOPOCTPOEHNS 1 BuoTexHonormm 2. TeopeTmyeckne NPeanochiiki co3aaHus
61OCEeHCOPOB: pa3BnTNE CPEACTB KIMHNYECKOW AMarHOCTUKM, UCCNenoBaHMS SH3MMONOMUN 1
6uotexHonorun 3. brioceHcopbl B CCCP: KpaTtkas xapakTeprcTuka OCHOBHbIX AOCTUXEHWIA 4.
MpuynHBI UICNonb3oBaHUst 6eNkoB B COCTaBe PEPMEHTOB (CPYHKLIMN BENKOB B XXMBOM OpraHuname) 5.
KnHeTnka cpepMeHTaTnBHbIX peakuunin. OnpeneneHne KMHETUYECKNX NapameTpoB U nUx
MCNoNb30BaHNE B ONTUMMU3ALIMN KOHCTPYKLMK BroceHcopa 6. HeobpaTnMoe MHrmbrnposaHmne
pepMeHToB. TpeboBaHUs K YyCNOBUSIM MPOBELEHNSI UBMEPEHNS MO YCTAHOBEHNIO HEOOPATNMOrO
NHrMbrpoBaHms ¢ nomolwbto BruoceHcopos. 7. ObpaTumoe MHrnbuposaHue. MeTtononorus
yCTaHOBJNIEHMS YaCTHbIX Cny4YaeB 0bpatnuMoro nHrnbuposaHus. 8. IM'pagouyeckne cnocobsl
onpeneneHns MexaHnama obpaTnMoro nHrnbrnposarns 9. Belbop onTMManbHON KOHCTPYKLMUN
6roceHcopa v YCNoBWiA N3MEPEHNS CUrHana npw onpegaeneHnyn obpatmmblx UHrMbmuTopos 10.
OnpegneneHne 1 U3NYECKnin CMbICNT KMHETUYECKNX NapamMeTpoB HeobpaTuMoro 1 obpaTtuMoro
nHrnbnposaxms 11. CtpoeHune aHtTuten. Cnocobbl NONy4EHNS NONNKNOHANBHBIX 1 MOHOK/IOHANbHbIX
aHTUTEn ans nMMyHoaHanuaa. 12. AHTUreH n ranteH. OCo6eHHOCTM UMMYHHbIX Peakuuii,
nHUUMMpyeMblx ranteHamn 13. Obwas xapakTepucTmka MHCTPYMEHTaIbHbIX CNOCOO0B M3y4eHUs!
WMMYHHbIX B3anMmoaencteum 14. NoHATME METKM B UIMMyHOAHaNn3e n MMMyHOCeHcopax (Ha npuMepe
MMMYHOCDEPMEHTHOrO aHanmaa). TpeboBaHusi, NpeabsBNseMble K MHANKATOPHbIM COEPMEHTaM U
crnocobam naMepeHns nx aktmueHoctn 15. KoHkypeHTHble MeToabl MMMyHOaHanmaa 16.
HekoHKypeHTHble MeToAbl UMMyHOaHannaa 17. OueHka KUHETUYECKMX NapaMeTpoB UMMYHHbIX
B3aMMOLENCTBUIA N KOHCTaHTbl adpdonHHOCTK 18. KonnyecTBeHHas xapaktepuctnka adopuUHHOCTH
B3aVMOLENCTBMSA U aHANUTMYECKME XapakTEPUCTUKN onpeaeneHns aHtuTen (aHTUreHos) B
pa3nuyHbIX BapnaHtax nMmyHoaHanmaa 19. CtpoerHve OHK. MNoHATME KOMMNEMEHTAPHOCTH
B3anmoeincTens Hykneotnaos 20. Crnocobbl M3MepeHUst cneundnyecknx B3auMoaencTBuii
HM3koMmonekynsipHoix cybctpatos ¢ [JHK B coctaBe 6uoceHcopos 21. Mony4eHne antamepos nNyTem
KOMOUHATOPHOM XMUN. BO3MOXHOCTU 1 OFpaHNYeHNst CENEKTUBHOCTM CBA3bIBAHMS anTamMepoB C
aHanmtamm 22. Obwme NpecTaBneHNs 0 CTPOEHMN 3yKapmoT K npokapuoTt. OcobeHHOCTN CTPOeHNS
KNneTo4HbIx MeMmbpaH. 23. MNoaxoapl K permctpauunm curHana MMKpobHbIx GMOCEeHCOopPOoB,
OPVEHTUPOBAHHbIE Ha KOHTPOJIb XN3HEAEeATENbHOCTM 1 MeTabonnama kneTtok. 24. Vicnonb3oBaHue
MUKPOOPraHU3MOB KaK UCTOYHMKA (PepMEeHTaTUBHOM akTUBHOCTN 25. LIOCTUXEHNS reHHOM
NHXEHepun: MOONULMPOBAHHbIE KNETKN Kak HeTpaauUNOHHbIE UCTOYHUKN pepMeHTOoB. 26.
Mukpobuonormnyeckas NPOMbIWAEHHOCTb U MPUMEHEHNE MUKPOOHbBIX BUOCEHCOPOB ANSt KOHTPONS
3P PEKTUBHOCTM MUKPODBMONOrNYeckoro CMHTe3a.

Tema 10. Co3paHue 6MOCEHCOPOB: MMMOOUNM3aLus 6MONOrM4eckoro KOMMNOHeHTa.
YCTHbI ONPOC , NPUMEpPHblEe BOMPOCH!:

MpumMepHble BONPOChI: B 4eM 06WHOCTL METOLOB (PU3NYECKOA MMMOBUAN3ALIN 1 UX OTANYKE OT
KOBaNIEHTHOro cBA3blBaHMA? Y10 Takoe adpdpmHHas nmmobunmaaumsa? B yuem npenmywecTsa METOA0B
KOBaNeHTHOM nmmobunmaaunn? [aite CpaBHUTENBHYIO XapakTEPUCTKKY FyTapoBOro anbaernna un
KapboammMmaooB Kak 6BudyHKUMOHaNbHBIX peareHToB. Kak xapakTepuayeTcs atpeKTMBHOCTb
MMMOOMNM3aunn? Kakme napameTpbl HE0OX0AMMO yunTbIBaTL NpY paspaboTke cnocobos
nMmobunuaaunn goepmeHToBs, aHtuten, JHK?

Tema 11. Teopns PyHKLUNOHUPOBAHNSA PEPMEHTHOrO ceHcopa (Ha npuMmepe rnko3HOro
anekTpopna). KomnbrotepHasa cumynsauus oyHKLMOHUPOBaHUS NOTEHLLMOMETPUYECKOro
6uoceHcopa.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

MpumepHble Bonpockl: Kakne napameTpbl hepMeHTaTUBHON peakumm onpenensioT COOTHOWEHMEe
CKOPOCTU MacconepeHoca 1 oepMeHTaTNBHOro npespalleHus cybctpata? MNMpenckaxute
N3MEHeHVe curHana amnepoMeTpmnyeckoro ceHcopa npu yBenm4eHnn ToNWnHbI
doepmMeHTcoaepXxallen MembpaHbl. Kak MeHsSieTCa CKOpOCTb NpeBpalleHns cybctpara npu
OLOHOBPEMEHHO YBENNYEHMNM aKTMBHOCTU GDEPMEHTA U TONLWMHbI PepPMEHTCOAEPXaLLEero cnos? Kkak
BbIrNSANT o0was rpagynpoBoYHas KpmBas onpeneneHms cybcTpara noTeHLNOMETPUYECKOTO U
amnepomeTpuyeckoro buoceHcopa?

Tema 12. ONTMMM3aLUA KOHCTPYKLUKN BUoceHcopa A1l peLleHUst KOHKPETHbIX aHanMTUYeCcKux
3apau.

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:
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MpnMepHble BOMPOChI: KakoBbl TpeboBaHUS K xapakTepucTnkam 6MoceHCopoB Ons MeauLnHbI,
MWLLEBOI NPOMBbIWIEHHOCTW, BroTexHoNornin? Kak cesasaHbl napaMeTpbl YyBCTBUTENbHOCTU CUrHana
N BPEMEHM XN3HN BUOXMMNYECKOro KOMNOHEHTa BuoceHcopa? B 4eM npuymHbl OrpaHNYyeHHOCTU
cpoka cnyx6bl 60nbWMHCTBA PEPMEHTHBIX CEHCOPOB? Kak MMHMaTiopusaums cnocobcTeyeT
yy4dlEHNIO XxapakTepmcTuk broceHcopa? KakoBbl OCHOBHbIE HanpaBneHNs COBEPLIEHCTBOBAHMS
KOHCTPYKUMN MeanLNHCKNX bruoceHcopoB? KakoBbl TpeboBaHNS K UMNNAHUTPyeMbIM BoceHcopam?
KakoBbl TpeboBaHUs kK BroceHcopam ansi BHenabopaTopHOro aHanmaa?

Tema 13. NpumeHeHne 6MOCEHCOPOB B MeauLMHe (Kpyribii cTon - case study).
ONCKYyCCUS , MPUMEPHbIe BOMPOCHI:

Tembl guckyccun: KakoBbl OCHOBHblE Lienn MeAMLMHCKOro aHannsa, peannsyemble ¢ NoMOLLbIO
6roceHcopoB? YTO Takoe rMOKOMETPbI - UCKKOYEHNE M3 NPaBun unun uenb buoceHcopukn? Kakosbl
0COBOEHHOCTM peann3aunm HBasmBHbIX 6uoceHcopoB? KakoBbl TpeboOBaHUS K METPONOrK
6roceHCopoB MeANLIMHCKOrO Ha3HaveHma? Kakoso byayuwee OHK-ceHcopos n JHK-4unos? Kak
pewaetcs npobnema bno3zapactaHns ons UMNAAHTUPYEMbIX CEHCOPOB? MNMoYeMy MMMYHOCEHCOPSI
MeHee BOCTpebOoBaHbl MEANLIMHON MO CPABHEHNIO C UMMYHOXMMMYeCKUMU Habopamn? Kakosbl
NoAXonbl K pelweHnto Npobnembl ctepunuaaumm 6uoceHcopoB?

Tema 14. MpuMeHeHne 6MoCceHCOPOB B 3KONOrMn. UHTepakTMBHBIN ONpPOC
TecTMpoBaHve , NpMepHbIE BOMPOCHI:

Mpumepbie BONPOCHI TECTUPOBaHUSA: B yeM Ha3HavyeHne ctagum NMMoObMNN3aLnm B KOHCTPYMPOBAHNN
6roceHcopa? PacctaBbTe HMXenepeyncneHHbie Cnocodbl MMMOOUNN3aumMm PepMeHTOB B MOPSLKE
YBENMYEHUS YCTONYMBOCTM NPOAYKTa MUMMOBUIM3auun. YTo OTHOCMTCS K JOCTOMHCTBAM (PU3NYECKOWA
nMmMobunuaaumn (adoOHHOM MMMOBMM3aLmMK, 30Nb-renb TEXHONOrnin). Yem obycnosneH BuIbop
KOHKPETHbIX YCNOBMU MMMObUunuaaumm pepmeHta? Kak nposoautcs ummobmnmsauns
MMUKPOOPraHn3mMoB? B yeM oTanymsa augodoy3aroHHOMO Y KMHETUYECKOrO pexmnma oyHKLUMOHMPOBaHUS
6roceHcopa? Kakosbl TpeboBaHMs K MUMMOBUAN3aUMK NPy onpeaeneHnn MHrmbutopos? Yto
OCNOXHSIET NCMONb30BaHNE CUrHana ryaHnHa B perncrpaumm rubpmnansauumn OHK? Yro Takoe
6uoceHcop 3-ro nokoneHna? C yem cBsI3aH KOMMEPYECKMIA yCcrnex rMioKoMeTpoB? HYTo BknoyaeT
KoHuenuus nabopatoprm Ha 4unbl NPUMEHNTENBHO K BuoceHcopam? Beibepute HanpasneHns
Meauko-bunonornyeckoro npumeHenns OJHK-4unos.

Tema 15. MpumeHeHne 6MoceHCOPOB B BUOTEXHONOIN.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

MpumMepHble BoNpockl: KakoBbl OCHOBHbIE HAMpaBieHWs NPUMeHeHNs1 BMOCEHCOPOB B
b6roTexHonorusix? Yem pasnuyatotcs TpeboBaHms K ONpeaeneHunto roko3bl U MOMIOYHOW KMCOTbI B
MeouumHe n buotexHonornm? B yem npuymHa nonynsapHoOCT! MUKPOBHbIX BMOCEHCOPOB B
B61OTEXHONOrMYECKNX NPOM3BOACTBAx? B yem npemmywiecTsa n HegoCTaTKM MCNONb30BaHMS
PEPMEHTHbIX (MUKPOOHbIX) PEaKTOPOB MO CPaBHEHMIO C MeMbpaHamm?

Tema 16. BuoceHcopbl U HaHOTEXHONMOIrUM (KPyrnbiv cTon - case study)
Anckyccus , NpuMepHble BOMPOCHI:

an/IMeprIe HanpaeieHns 060y>K,D,eHVIFIZ Yto Takoe HaHOTEXHONOrMM N HaHO0ObekTbl? MoXHO N
cuynTatb BMONOrNYecKme KOMMOHEHTI 6V|OCGHCOpOB HaHooOBbekTaMn? KakoBbl OCHOBHbIE BUAbI
HaHOpaMepHbIX MaTepnanos B 6V|OCeHCOan? B uem npenmyuecTea yrnepoaHbix HaHOprGOK Kak
HocUTenen 6VIOI'IOJ'IVIMepOB N MeomaTtopoB 3NEKTPOHHOIo nepeHoca? Ectb nn pasnnynsa B
ANEKTPOXNMMMNYHECKOM NMoBeneHNN KOMMNAKTHbIX METaJ/10B U HaH00yCGH3I/IVI meTtannos? Kakosbl
OCHOBHbIE NMYTU BKNIOYEHNSA HAHOPa3MepHbIX MaTepnanoB B COCTaB 6V|OCeHCOpOB?

Tema 17. BuoceHcopbl B NULL,EBOW MPOMbILLIEHHOCTU
YCTHbI ONpPOC , MPUMEpPHbIE BOMPOCHI:

MpuMepHble Bonpochkl: B 4eM cneuudprika onpeneneHns coctasa NueBbiX 06 BEKTOB C MOMOLLbIO
6uoceHcopoB? OCHOBHble 06BEKTHI BUOCEHCOPHOrO aHann3a: NHAMKaToOpPbl MUKPOBNONOrnYeckoro
3arpsi3HeHWs, MHOUKATOPbI NMOPYX UK danbCUgUKaUMmn NpoaykTa, nuwesble 00H6aBKM 1 BUTAMUHDI.
KakoBbl NpuMepbl UCMONb30BaHUS BUOCEHCOPOB A/15 ONpeneneHnsl TOKCMHOB, 0CTaTOYHbIX
KONMYeCTB NecTUUMOOB, BATAMUHOB, BETEPMHAPHbIX NpenapaTtos?

Tema 18. MNepcnekTuBbl pa3sutusa 6uoceHcopos. KoMMepumvanusauus nccnenosaHun B
obnactn 6MoceHCOpPOB (KPYrnbiA CTON C yYacTUeM BeayLLUX CrneLnannucroB).

LMCKYCCUS , NPUMEPHbIE BOMPOCHI:
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MpuMepHble HanpasneHns obcyxaeHuns: B 4em npuymHbl cnaboii KOMMepPYECKoi HanpaBneHHOCTH
6roceHCOopHbIX nccnenoBaHuin? Yto mewaet bonee akTmBHOMy mcnonb3osaHuio JHK-ceHcopos?
KakoBbl TpeboBaHusi kK broceHcopy kak 06bekTy Kommepumnannsaumnn? Kakosbl TpeboBaHms K
METPONOrM4YeckuM napametpam 6noceHcopoB?

Tema . UToroeasi popma KOHTpons

[MpvMepHble BOMPOCHI K 3a4eTy:

TecTnposaHue no Temam 1-4

TecTuposaHue rno remam 10-13

KONMOKBUYM

3ayet

CAMOCTOATENbHAA PABOTA CTYOEHTOB (CPC) BkntoyaeT cneayrowme suabl paborT:

- N3y4eHne TeopPeTN4eCcKoro NeKLMOHHOro Marepumana, NnoaAroToBka K MHTepakTMBHOMY OMpocCy no
marepuanam nekuum;

- NnpopaboTka TeopeTMYeCckoro Matepuana (KOHCNeKTbl NeKLNA, OCHOBHAs U LOMNONHUTENbHAS
nnuteparypa);

- NpOBeAeHNE UMNTALMOHHOIO CUMYNNPOBaHUS NOBEAEHMS NOTEHLNOMETPUYECKOro CeHCcopa,
ncrionb3ys NHtepHert (http://chem.ken.ru);

- N0AroTOBKa K PaCCMOTPEHUIO KOHKPETHbIX cny4Yaes (case study).

Bonpochbl k 3a4ety
1. BuoceHcopbl. OCHOBHbIE ONpeaeneHns n knaccuukaumm.

2. PepMeHTbI Kak aneMeHTbl BMOXMMMYECKOro pacnosHaBaHus. MexaHnam oepMeHTaTUBHOW
peakuuu, knHetmka Muxasnnca-MeHTeH. DPepMeHTaTMBHbIE CNOCOOLI ONpeaeneHns cybcTpaTos.

3. NHrnbuposaHne pepmeHToB. KnHetrka Heobpatnumoro nHrnbuposanms. Beibop ycnosui
onpeneneHns NHrmMbmnTopos.

4. HrmbnposaHue doepmeHToB. Obpatmumoe nHrnbuposaHme. Boibop KoHUeHTpauun cybcTpaTa B
3aBUCUMOCTM OT MEXaHN3Ma 006PaTUMOro NHrMbMpPOBaHMS.

5. MMmmobunnsaumsi oepMeHTa, 0COBEHHOCTU PU3NYECKOI, KOBANIEHTHOM N addqPUHHOWA
nMMobunmaaumm.

6. OCOBEHHOCTN (PYHKLMOHNPOBAHMS (DEPMEHTHBIX CEHCOPOB A5 OnpeneneHns cybctpartos.
KnHeTnyeckmnin n ongpy3noHHbIA pexnM pyHKLNOHUPOBaHNS BMOCEHCOPOB.

7. DepMeHTHbIE CEHCOPbI BMOMEONLIMHCKOrO Ha3HaYeHUS.

8. [IHK-ceHcopbl: cnocobbl nMmobunuaaumm JHK 1 anekTpoxuMmyeckor reHepaumm curHana.
9. [IHK-ceHcopbl ang permctpaumnm rubpnansaumnHHbIX B3arMOLEeNCTBUIA.

10. OHK-ceHcopbl 0515 onpeneneHns HN3KOMONEKYNAPHbIX COEOUHEHWNI.

11. lNbe3omeTpuyeckme n ontuyeckne JHK-ceHcopbl.

12. AHTUTENa U UMMYHOXMMUYECKMEe B3aumogencTams. MNpuHUMnbl MIMMyHOaHann3a.

13. KOHKYPEHTHbIN 1 HEKOHKYPEHTHbI UMMYHODEPMEHTHbIN aHanna.

14. KnHeTmka B3aMMOAENCTBMIA aHTUreH-aHTUTENO M 0bwme NpuHLMnbl Boibopa paboymnx ycnoBuii
N3MepeHns curHana MMMyHoceHcopa.

15. BrioceHcopbl B 3KONOro-aHanMTM4eckoM KOHTpONe.
16. CoBpeMeHHble NpobneMbl KOMMepLManu3auuy 6GoceHcopoB (Ha NprMMepe rMIoKOMETPOB).

7.1. OcHOoBHas nuTeparypa:

1. EBTioruH IM.A. OcHoBbl 6roceHcopukn / I A. EBTioruH, I.K. ByaoHukos, E.E. CToiikoBa. - KasaHb:
KIry, 2007.-80c

2. EsTioruH IM.A., bynoHukos I'.K., CtoiikoBa E.E. OcHoBbl 6MoceHcopukin: yuebHoe nocobue. 2007.
Pexwum goctyna: http://old.kpfu.ru/f7/index.php?id=9

3. EBTtoruH I". A. Mpobnembl 6e3onacHocTv cpenbl 0butaHns yenoseka / I.A. ETioruH, " .K.
BbynHukos, E. E. CtolikoBa. - KasaHb: KI'Y, 2007. Y. 1: beaonacHocTb xunuwa. - 51 c.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 772414 5AE
Ctpanunua 16 n3 19. il YHITI

CEMALMOH



Mporpamma omcumnnanHel "BroceHcopbl B MeanLmMHe, akonorum n éuotexHonoruun"; 020100.62 Xumusi; 3aBeaytowwmin kacgpeapon, o.H.
(mpodpeccop) EeTioruH IM.A.

4. EsTiorvH I". A. Mpobnembl 6e3onacHocTy cpenbl 0butaHns yenoseka / I.A. ETioruH, IM.K.
BbynHukos, E. E. CtolikoBa. - KasaHb: KI'Y, 2007. Y. 2: besonacHOCTb NpoayKTOB NUTaHus. - 63 C.

5. EsTioruH, I".A. Mpobnembl 6e30nacHOCTM cpeabl 0buTaHns YenoBeka [TeKCT : 9NeKTPOHHbI
pecypc]: [y4ebHoe nocobue] / I. A. EBTiorun, . K. BynHukos, E. E. CtoiikoBa; KasaH. roc. yH-T,
XuMm. nH-T um. A. M. bytneposa.- b.M.: B.n., B.r. Y. 1: BesonacHocTb Xxunuwa [TekCT: aneKTPOHHbI
pecypc].- OnekTpoHHble aaHHble (1 doain: 2,1 M6).- 3arn. ¢ akpaHa.- [nsa 3-ro kypca.- Pexum
[OCTyna: oTKpbIThI . BesonacHocTb xunuwa.- 6.m., 2007 .

Pexum poctyna: http:/libweb.ksu.ru/ebooks/publicat/0-767051.pdf.

6. EBTioruH, ".A. Npobnembl 6e3onacHOCTM cpeabl 0butaHnsa YyenoBeka [TEKCT : 3NEKTPOHHbIN
pecypc]: [y4ebHoe nocobue] / I. A. EBTiorun, . K. BynHukos, E. E. CtoiikoBa; KasaH. roc. yH-T,
XuMm. nH-T um. A. M. bytneposa.- b.M.: B.n., B.r. Y. 2: BesonacHocTb NpoayKToB NUTaHns [TekcT:
3NEKTPOHHbIV pecypc].- neKkTpoHHble fAaHHble (1 dpain: 2,21 M6).- 3arn. ¢ akpaHa.- [nsa 3-ro
Kypca.- Pexum goctyna: oTkpbiTbl hitp://libweb.ksu.ru/ebooks/publicat/0-767581.pdf.

7.2. lononHutenbHasa nuteparypa:
1. Bapcponomees C.[0. Xumnyeckas aHammonorus. M.: Akagemus, 2005.- 471 c.

2.lNopdompbesa, A.B.BrnoceHcopbl HA OCHOBE MONNANEKTPONUTHbLIX KoMmrnekcos JHK un
anekTpononuMepunaoBaHHbix matepuanos / A.B. MNMopgumpbesa, B.B. KocTbinesa, A.N. 3amaneesa u
Ap. // Y4eHble 3anncKu Ka3aHCKOro rocyaapctBeHHoro yHmsepcuteta. ? 2010 .7 T.152. KH.3. Cepus
EcTtecTBeHHble Haykm .? C.123-133.

3. MensiHuesa, 3. N.AMnepomeTpunyeckre buoceHcopbl ansg onpeneneHms oxpatokcuHa A/ 3. M.
MegnsHuesa, X. Man Txu TxaHb, P. M. Bapnamosa 1 ap. // y4eHble 3annckum Ka3aHCcKoro
rocynapcTBeHHOro yHusepcuteta .? KasaHb., 2012 .7 T.154. KH.4. Cepusa EctecTBeHHble Hayku /
KasaH. roc. YH-1; n.pea.l'acoypos N.P. ? C. 92-104.

4. Poc.xum.xypH. 2008.- T.52.- C.17-29.
http://www.chem.msu.su/rus/jvho/2008-2/17.pdf

7.3. UHTepHeT-pecypcChbl:

BuoniommHecueHTHble TexHonorum - http://biolum.sfu-kras.ru

BuoceHcopbl B KaszaHckoM yHuBepcuTeTe - http://chem.ken.ru

Nabopatopust buonormyecknx Mukpoumnos - http://www.biochip.ru/
HaHoTexHonormum n HaHomartepumansi - http://www.portalnano.ru
Hay4Ho-obpasoBaTtenbHbIi LEeHTP No HaHoTexHonorusM MITY - http://nano.msu.ru/

8. MarepmanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHue oncumnanHbl "BUuoceHcopbl B MeOULMHE, 3KONOrnm 1 buotexHonormn" npeanonaraet
NCMNONb30BaHNe Creayowwero MaTepunanbHO-TEXHNYECKOro obecneyeHms:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KoMmnbloTepHbI NpoekTop
CuncTema nHTepakTMBHOMO onpoca.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHnio 020100.62 "Xumunsa" n npopunio NoaroToBkv XrMms BbICOKOMONEKYNAPHbIX U
3M1IEMEHTOOPraHN4YeCcknx CoeANHEHNN .
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ABTOpP(bI):

EsTiorun IM.A.
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MegnsHuesa 3.11.
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