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1. KPATKASI AHHOTALUSA

JucuuruinHa «bHOceHcopbl B HKOJOTMM M MEIUIMHE» HalpaBjleHa Ha NpuoOpeTeHue
npoecCHOHATIbHBIX 3HAHMH B 00JacTH  OMOCEHCOPWKH, TOJATOTOBKY K  HaydHO-
UCCIIEI0BATEIbCKON U MEearornyeckon AesiTeIbHOCTH, CBA3aHHON C CO3/IaHUEM U IPUMEHEHHEM
OMOCEHCOPOB M OWOCEHCOPHBIX YCTPOMCTB MpPH TPOBEACHWH WCCICIOBAaHUN B o01acTu
AQHAJTUTUYECKOW XUMHUHM, OMOXMMHH, OMOTEXHOJIOTWH, (DapMalleBTUKU U HAHOTEXHOJOIMH, a
TaK)XKe C HCIOJIb30BaHHEM OHMOXMMHUYECKHX METOOOB aHa/lu3a Hu 6I/IOC€HCOp0B B MCIUIIHUHEC,
IUILEBOH MPOMBIIUIEHHOCTH U 3KOJOr0-aHAJUTHUYECKOM KOHTpoje. B pesynbTare ocBoeHHs
JTAHHOM TUCIHMIUIMHBI TOJDKHBI OBITH C()OPMHUPOBAHBI MPEJCTABICHHUSI O COBPEMEHHBIX METOJIaX
OMOXMMHYECKOTO aHaliM3a, O MPUHLUUIAX KOHCTPYUPOBaHMS U  (YyHKIMOHHUPOBAHUS
OMOCEHCOPOB HA OCHOBE DPA3JIMYHBIX OHOJIOTMYECKUX KOMIIOHEHTOB ((EpPMEHTOB, AHTUTEN U
HYKJIEMHOBBIX KHCJIOT), UX HMCIIOJIb30BaHUU JJIsl PELICHUsS KOHKPETHBIX aHATUTHYECKUX 3a/ad.
HpI/I OCBOCHHUH AUCHHUIUIMHBI aCIUPAHTHI IMOJYYAlOT TAKKE 0630pHI)I€ 3HaHUA O MCPCICKTUBAX
pa3BUTHsL OMOCEHCOPOB B CBSA3M C UX MUHHUATIOpU3ALMEH, BKIIIOYCHUEM B IPOTOUYHBIE CUCTEMBI U
OMOYHITBL, a TAKXKE MPH MTPOBEACHUHU pabOT MO CO3AAHUI0 OMOKOMITBIOTEPA.

2. MECTO JUCHUIIJIMHBI (MO YJISA) B CTPYKTYPE OIIOII

HucuunnuHa «buoceHcopsl B MEOUIIMHE, SKOJIOTHM M OHUOTEXHOJOTHUW» OTHOCUTCS K
BapuatuBHOW 4acth bioka 1 ydeOnoro mukma (b1.B.JIB2 — mucnumummebl o BeIOOpY). OHa
OazupyeTcss Ha 3HAHUAX M YMEHHUSIX, BBIPAOOTAHHBIX TMPU TMPOXOXKICHUU  OOIIMX
po(heCCHOHANBHBIX KypCOB «AHATUTHUYECKass XUMHS» (MOHHBIC PABHOBECHS B PacTBOpE,
OKHUCJIUTEIHHO-BOCCTAHOBUTENbHBIE pPEaKIMHM, HWHCTPYMEHTAIbHbIE METOAbl aHalu3a) |
«Duznueckass XUMUs» (COPOIIMOHHBIC SBJICHMS, KaTajlu3) B paMKaX MaruCTePCKON MPOrpaMMbI
0o0pa3oBaHUs WIH CHEMATUTETa 10 HalpaBieHUusM noAroToBku «020201.65 dynnameHTanbHas
u npukmanHas xumus» u 020100.62 «Xumus». [lomydeHHBIE TPH OCBOEGHWUU JAMCIUTUIMHBI
3HaHUA M YMEHHS OOJIETYAIOT MOJATOTOBKY K KaHIMAATCKOMY 3K3aMEHY MO CHEIHalbHOCTH O
npodUITI0 «AHATUTHYECKAS XUMHUS.

3. IEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 110 JUCIHUIIJIMHE

OOyJaronuiics, 3aBepIIMBIINN N3YUEHUE AUCITUTUTHHBI, JOJIKEH:

3HaTh:
- OCHOBHBIC TPUHIMIBI (PYHKIIMOHUPOBAHHMS OHMOCEHCOPOB HA OCHOBE pPa3IMYHBIX
OMOJOTMYECKNX KOMIIOHEHTOB U TMOAXOJBI K MX KOHCTPYHUPOBAHHUIO U HCIIONH30BAHHUIO B
Pa3IMYHBIX 00JIACTAX HAYKU U TEXHUKH;
- o0macTi TMpPUMEHEHUsT OMOCEHCOPOB B aHann3e OOBEKTOB MEAWIIMHCKOTO 3HAYCHUS U
OKpY’)KalOIIeH cpefapl B 3aBHCUMOCTH OT OHOJIOTHYECKOTO KOMIIOHEHTa B COCTaBe
OmoceHcopa u croco0a U3MEPEHHsI CUTHAIIA;
- METOJIbI ¥ TIPUEMBI UCCIICIOBAHMSI, HATIPABJIICHHBIC HA TNIAHUPOBAHUE U peaTu3aluio padboT
1o (OpMHPOBAHUIO OMOYYBCTBUTEJIBHOTO CIIOSI OMOCEHCOpa, ONTUMH3AIMU YCIOBUH €ro
(hopMHUPOBaHHS ¥ U3MEPEHUS CUTHAIIA,

YMeTh:
- POBOJIUTH TTOMCK MH(POPMAIH O crocobax GOpMHUPOBAHUS U PUMEHEHHUH OHOCEHCOPOB
JUIS aHallu3a pa3IUYHbIX OOBEKTOB MEIUIMHBI W DJKOJOTMM B ceTu VIHTepHET W
MEPUOINYECKOM JINTEPATYPE;
- 000CHOBaHHO BBIOMPATH CHOCOOBI BKIIOYCHHS] OHMOJIOTMYECKOTO KOMIIOHEHTAa B COCTaB
OMOCEHCOpa, KOHTPOJIUPOBATh €r0 CBSA3BIBAHUE C AHAJIMTOM W YCJIOBHS JIOCTHKCHUS
MaKCHMallbHOW YyBCTBUTEILHOCTH CUTHANIA;

Bnaners:
- HaBBIKAMH TUIAHUPOBAHUS HCCICIOBAHUN TO CO3JaHUIO OMOCEHCOPOB MJIsi PEIICHUs
KOHKPETHBIX aHAIUTHYECKHUX 3a/1a4;



- nH(popmManyen 0 BO3MOKHOCTSIX U OTPAaHUYEHHUAX OMOCEHCOPOB Pa3IMYHBIX KOHCTPYKLIUN
B OMNpENeleHUH COCOUHEHUH MEANKO-OMOJIOTHYECKOTO0 3HAYCHHUS U 3arpsi3HUTENeH
OKpYKaroIIeH Cpenbl;
- IPEJCTABICHUSAMHU O COBPEMEHHBIX CIIOCO0aX MOTyYeHHs] HHPOPMAIMH 00 OMepallMOHHBIX
Y QaHAIUTHYCCKUX XapaKTePUCTHKaX OMOCEHCOPOB;

JleMOHCTpHpOBaTh CIIOCOOHOCTH U TOTOBHOCTH:
- IPUMEHSTH PE3yJIbTaThl OCBOCHUS TUCIHUIINHEI B TPO(ECCHOHATFHON IEATEIbHOCTH;
- IJIAHUPOBAaTh U OCYIIECTBISATH OCHOBHBIC JTambl MO CO3JAHUI0 U ONTUMHU3ALUU
KOHCTPYKIIMA W YCJIOBHU JKCIUTyaTallid OWOCEHCOPOB [UIsl OINpPEACICHUS KOHKPETHBIX
COETMHEHUI METMKO-ONOIOTMYECKOTO 3HAUCHUS U 3arpsSI3HUTENCH OKpYKaoIIel Cpebl;
- UCIIOJIb30BAaTh OCHOBHBIC MMOHATHA U MPCACTABICHUA O 3aKOHOMECPHOCTAX 6I/IOCCHCOpI/IKI/I B
npodeccruoHaNbHO 1eATeTbHOCTH;
- MNPOBOAUTL PACYCTbl U OLCHKY MCTPOJIOTMYCCKUX XAPAKTCPHUCTUK MCETOAOB aHAJIH3a C
MPUMEHEHHEM OMOCEHCOPOB;
- K 00OOIIEHUIO TIOJYYCHHBIX PE3yJIbTaTOB M WX ITyOJIMKAIMKA B BUAC HAyYHBIX CTaTCH B
BBICOKOPEUTUHTOBBIX HayYHBIX KypHAJIaX.

B PE3YJIbTATC OCBOCHU A NUCHUIIIIMHBI (1)OpMI/Ipy}OTC$[ CJICAYHOIHNEC KOMIICTCHIINN:

Ingp .
Pacum¢poBka npunodperaeMoii KOMIETEHINUH
KOMIIETCHIUH
CHOCOOHOCTh K KPUTHYECKOMY aHAJIM3y M OLEHKE COBPEMEHHBIX HAyUHBIX|
YK-1 TOCTH)KEHHM, TEHEPUPOBAHUIO HOBBIX MJIEH NPHU PELICHUH HMCCIIET0BATEIbCKUX
U IPaKTHUYECKUX 33]a4, B TOM YHCJIE B MEXIUCIUILIMHAPHBIX 00IacTAX
CHOCOOHOCTh MPOEKTUPOBATh U OCYILECTBIIATh KOMIUIEKCHBIE MCCIIEOBaHMS, B
VK- TOM 4HCI€ MEXIAUCUUIUIMHAPHBIE, Ha OCHOBE LIEJIOCTHOTO CHUCTEMHOTO
HAYyYHOI'O MHUPOBO33PEHHUS C HCIOJIb30BAHWEM 3HAaHUI B 00JacTH HUCTOPHM U
dunocopun HayKu
FOTOBHOCTh ~y4YacTBOBaTh B pabOTE POCCHUICKMX M  MEXIYHapOJHBIX
YK-3 MCCIIEIOBATENIbCKUX ~ KOJUIEKTMBOB MO  PEIICHUWIO HAay4yHbIX W HAy4dHO-
00pa3oBaTeNbHbIX 3329
VK-4 FOTOBHOCTH HCIIOJI30BATh COBPEMEHHBIE METOABI M TEXHOJOTMU Hay4dHOU
KOMMYHMKAIIMN Ha TOCYAaPCTBEHHOM U MHOCTPAHHOM SI3bIKaX
VK5 CIIOCOOHOCTh IUIAHUPOBATh u pemiartb 3aJ1a4uu COOCTBEHHOTO
npo¢eCCHOHATBHOIO ¥ IMYHOCTHOTO PAa3BUTHUS
CIIOCOOHOCTh  CaMOCTOATENIBHO ~ OCYILECTBIIATH HAyYHO-HCCIIEA0BATEIbCKYIO
OIK-1 NesTeIbHOCTh B COOTBETCTBYIOUIEH — MpodecCHOHANbHOW — o0nacTé ¢
UCIIOJIb30BAHUEM COBPEMEHHBIX METOJOB MHCCIIEOBAHUS M HMH(OPMAIIOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTHH
OITK-2 FOTOBHOCTb OPTaHHM30BaTh paboTy HCCIIEeN0BATEIbCKOIO KOJUIEKTHBA B 001aCTH
XMMHUH U CMEXHBIX HAYK
OITK-3 FOTOBHOCTb K  IPENOJABaTENIbCKOW  JEATENIBHOCTHM 10  OCHOBHBIM
00pa3oBaTebHBIM IPOrpaMMaM BBICIIETO 00Pa30BaHUs
MK-1 YMEHHE NPUMEHATh OCHOBHBIE 3aKOHBI XUMHM IPU OOCYXKIEHHM MOJTYYEHHBIX
pe3yIbTaTOB, B TOM YHCJIE C IPUBJICUYEHUEM HHPOPMAIIMOHHBIX 0a3 TaHHBIX
K2 CHOCOOHOCTh AHAIM3MPOBATH TOIYYEHHBIE PE3YJbTAThl, JeJaTh HEOOXOAMMBbIe
BBIBOZIbI M (DOPMYJIMPOBATH MPEJIOKEHUS
BJIaJICHNE METOJaMM IUIAaHUPOBAHUS, PErMCTPAaLUU U OOpabOTKU pe3yJbTaTOB
[1K-3 XMMHYECKOIO 3KCIIEPUMEHTA, OCHOBHBIMM CUHTETUYECKUMU U aHATUTUYECKUMHU
METOJIaMU TOJTYYEHHS U UCCIICOBAHUS XUMUYECKUX BEIECTB U PEaKIUN
[1K-4 BJIa/ICHUE COBPEMEHHBIMU KOMIIBIOTEPHBIMU TEXHOJOTUSMHU, MPUMEHIEMBIMU




mpu 00paboOTKe pe3yJbTaTOB HAYYHBIX JKCIEPHUMEHTOB M cOope, oOpaboTke,
XpaHEeHUH W Tepenaud HMHQOpMAlMM TpU MPOBEACHUU CAMOCTOATENIbHBIX
HAYYHBIX UCCIICTOBAHHUN

¢dopmupoBaHre ombiTa MPO(YECCHOHATEHOTO yYacTHS B HAYYHBIX JUCKYCCHSX,
[1K-5 YMEHUEM MPEACTABIATH ITOJIYYECHHBIE B HMCCIEAOBAHMAX PE3YJbTAThl B BUIE
OTYETOB M HAYYHBIX ITyOIHKaui

CI1ocoOHOCTh OpraHn3oBaTb U NPOBOJUTH UCCICIOBAHUA B paMKaX XUMHWYCCKUX|

[1K-6 .
W CMEXKHBIX CIIEUAIBHOCTEN

4. CTPYKTYPA U COAEPKXAHHUE JUCIIUITJIMHDbI

4.1. Pacnpenenenue TPYAOEMKOCTH IUCHUILVIMHBI (B 4Yacax) MO BHUAAM HArpy3Ku
00y4yawuierocs u Mo pasjaejaam JUCHUNINHBI

OO6m1ast TpyJ0€MKOCTh TUCIUIUIMHBI COCTABIsIET 3  3adeTHbIC eaquHuIbl 108 dacos
dopma NpoMeKyTOYHON aTTeCTalluy 10 JUCLMILIMHE: 3a4€T B 4 ceMecTpe

Ne | Pasjpen aucuMniaInHb Cemectp | Jlek- | IIpaktu- | JlaGopa- CamocTo-
812031 4ecKue TOpHBIE ATeNbHAS
3aHATUSL | pabOThI pabota
1 | BBenenune 4 1 0 0 10
2 | buoxumudeckue KOMIOHEHTH | 4 1 0 0 20
OHOCEHCOPOB
3 | CrocoOsI perucTpanuu 4 1 0 0 20

CHUT'HaJIa 6I/IOCCHCOpOB

4 | ®epMeHTHBIE CEHCOPBI 4 1 0 0 20
5 | UmmyHOCEHCOPBI 4 1 0 0 20
6 | JIHK-cencopsl 4 1 0 0 11
7 | 3axioueHue 4 1 0 0 0

4.2 Coagepxxanue TMCUUIIMHBI

Tema 1. Beenenue.

OCHOBHBIE TIOHSTHSI OMOCEHCOPUKU. broceHCOphl M OMOCEHCOPHBIC YCTPOUCTBA — PA3IUIHE U
CXO0/ICTBO MOHATUH. VIcTOpHS pa3BUTHA OMOCEHCOPOB U (haKTOPHI, ONPEICIIAIONINE TPOrpece B
CO3JITaHUU HOBBIX OMoceHcopoB. buocencopsl B Poccun. buocencoprka u ycnexu
O6uoTexHoa0ruu. bruoceHcops! 1 MeaUKO-Ononornueckuit ananus. OcoOeHHOCTH
B3aMMOJICHCTBUS perenTop-cyocTpaT. MosekysipHoe 1 OHOXMMHUYECKOE paclio3HaBaHHUE Ha
npuMepe GEepMEHTATUBHBIX U IMMYHHBIX peakiuid. [TorsTust appuHHOCTH U IEHTpa
cBs3bIBaHUA. Poib cTepruyeckux (pakTopoB, INMEKTPOCTATUYECKUX U CHIEIUPUIECKIX
B3aUMO/JICHCTBUI B pacliO3HaBaHUM OMOJIOIMYECKH BaXKHBIX cyOcTpaToB. Kiaccugukarms
OMOCEHCOPOB M0 MPUPOJIC OMOJIOTHUECKOTO KOMIIOHEHTA, CIIOCO0Y PEeruCTpaliy CUTHaIa u
Ha3HAUCHHIO.

Tema 2. bruoxummndeckre KOMIIOHEHTHI OMOCEHCOPOB

Br160p Gmosornueckoro KOMIOHEHTa MPU CO3/IaHUK OMOCEHCOopa: KpUTEpUU 0TOOpa ¢ YIETOM
BKJIa/1a criocoba peructpanuu curnana. benku u pepmentsl. Ctpoenue 6enkoB. [lepsuunas,
BTOpUYHAsI, TPETUYHAS U YETBEPTUYHAS CTPYKTYphl OEIKOB. AMUHOKUCIIOTHBIA COCTaB OEJIKOB.
@OyHKIMHU OENKOB: KaTAJIMTHUECKas!, ONIOPHAsA, CTPOUTEINIbHAS, TpaHCcHopTHasA. Teopus
MHAYLHUPOBAHHOTO COOTBETCTBHSI U KOMIUIEMEHTAPHOT'O B3aUMOJCHCTBHS (PEPMEHT - cyOCTpar.
AKTUBHBIN U aJUIOCTEpUUYECKUI LEeHTPHI epMenTa. CriocoObl perucTpaiyi CKOpOCTH




(epMeHTaTUBHOW peaKIUu: 10 cyOCcTpary, Mo NpoaAyKTy. Meton GUKCUPOBAaHHOTO BPEMEHH U
bukcupoBaHHOM KoHIeHTpauuu. [Ipodunm koHIeHTpanuii cydcTpara u MpoaAyKTa
(hepMEHTATUBHOM peakuy B IPUIICKTPoaHOM ciioe. Kunetnka Muxasnuca-MenteH. CriocoOb!
OTIpeIeNIeHUs] KHHETUYECKUX MapaMeTpoB (epMEHTATUBHBIX peakiuii. THrubupoBanue
depmenToB. Kunernka HeoOpaTHMOTo 1 00paTuMoro HHruoupoBanus. CriocoObl yCTaHOBJICHHUS
MeXaHU3Ma 00paTUMOro MHIMOMPOBAHUS U KOHCTAaHT UHTMOUpOoBaHus. BiusHue ctanuu
UMMOOHIN3aIK (hepMEHTa Ha KHHETUKY HHTHONPOBAHUS U UyBCTBUTEIBHOCTD OTPE/ICICHUS
UHTUOUTOPOB. AHTHUTENA B POJIM OMOJIOTHYECKUX KOMIIOHEHTOB ceHcopa. KoHKypeHTHBIH,
HEKOHKYPEHTHBIN 1 COH/IBUYEBBIN BapuaHThl UMMYyHOaHanu3a. MeTka u MHAUKATOp.
NmmyHodepMeHTHBIN aHanu3. ['oMOreHHbI HMMyHOAaHaIU3 Ha ipuMepe (IIyopecLeHTHOTO
HOJISIPU3AIMOHHOTO UMMYHOaHann3a. HoBbIe KOMIIOHEHTH IMMYyHOAHaJIN3a: HaHOTeNa, Fab
¢dparmenTsl. HyKiI€MHOBBIE KUCIIOTHI M OJIMTOHYKJICOTH/IbI: OCOOCHHOCTH CTPOEHUS, IPUPOJIa
KOMIUIEMEHTapHbIX B3aumoierictBuil B 1ByHuteBoil JIHK. Cnupanps Yorcona-Kpuxka,
mnazmunHag JIHK, cynepcnupanuzoBannas JIHK. [lenatypauus u nenarypuposannas JJHK.
Crnoco6st Beiienenns JJHK u onmuronykiieoTui0B n3 OMOJIOTMYECKOT0 MaTepuara.
[TonmumepasHas nenHas peakuusa. AnTaMepsl Kak UICKYyCCTBEHHBIE aHTUTENA. TEXHOIOTHs
nonyuenus antamepoB (SELEX).

Tema 3. CiocoObI perucTpanuu curiaia OMOCEHCOPOB

DIEKTPOXUMHUYECKUE CITOCOOBI perucTpany curuana. Jnekrpo] Kiapka. AmMnepomerpuyeckue
(dbepMeHTHBIE CEHCOPBI Ha OCHOBE OKcuaopenykras 1, 2 u 3 nokosenus. [Ipumepsl peanuzanuu
OMOCEHCOPOB Ha OCHOBE OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX MPEBPALLIEHUI KOPAKTOPOB.
Peakuuu FAD, NADH u NAD(P)H. Peanusanus npsiMoro nepeHoca 3JIeKTpOHA ¢ aKTUBHOTO
HeHTpa pepmMerTa. MenuaTopHbIN SIEKTPOHHON MEPEHOC U BBIOOP MenuaTopa AJisi BKIIOYCHUS B
cocraB Onocencopa. [Ipumepsl aMIiepoMeTpruecKol perucTpauy CUrHaa Iy
ummyHoceHcopoB U JIHK-cencopos. OcoGeHHOCTH 3ntekTpoxuMudecku npespamenuii JTHK.
[NorenmomeTpuueckue 6uoceHcopsl. Vcnonp3oBaHue HOBBIX MaTepuanos ¢ pH-
YYBCTBUTENbHOCTHIO. OCOOCHHOCTH MOBEACHHSI OMOCEHCOPOB Ha OCHOBE MOJTMAHUIINHA.
Bnusiaue ToamuHel MeMOpPaHbl U yIebHOW aKTUBHOCTH (DepMEHTa Ha CUTHAJI
MOTEHLIHOMETPUYECKOTO (PEpMEHTHOTO ceHcopa. Mozenb MoBeIeH!s TOTEHIIMOMETPUYECKOTO
6uocencopa. CHeKTpOCKOMHS MMEKTPOXUMHUYECKOT0 UMIIeJaHCca — COCO0 U3yUeHHs COCTaBa
OMOYYBCTBHUTEIBHOTO CJ10s1 OnoceHcopoB. Umnenumerpruueckne nmmyHo- u JIHK-cencopsr.
Buocencopsl Ha ocHOBe pu3nUecKkux rnpeodpazoparesei curnana. [Ibe30kBapiieBoe
MUKpOB3BELINBaHUE. Y paBHEHUE 3ay3pOpesi, OrpaHUYeHHs IPUMEHEHHS B KOHJIEHCUPOBAHHBIX
cpenax. bruoceHcopsl Ha OCHOBE MUKPO3JIEKTPOMEXAHUYECKUX CUCTEM. BHOCEHCOPBI U METOIbI
ATOMHO-CHJIOBOM MUKPOCKOIIUY ¥ 30HA0BOW MUKPOCKOIHH. DIIEKTPOXUMHUYECKAsI 30H10BaAs
MHUKpockonus. OnTuyeckre OMOCEHCOPHI HA OCHOBE ONTHYECKUX BOJIOKOH.
CIIEKTPORICKTPOXUMUYECKHE OnOCeHCOPHI. buomomunectennus u cnekrpockonus SERS.

Tema 4. ©DepMeHTHBIE CEHCOPBI

NmmoOunum3zanus GpepmMeHTa Kak nepasi CTaaus co3faanus ounocencopa. Criocoobl
uMMoOuIM3anuu. J{ocTonHcTBa U HeOCTAaTKU (PU3MUECKON U KOBAJIECHTHOW MMMOOUITN3AIUH.
TpeGoBanwus K MPOTOKOITY UMMOOUIN3auu. OCOOCHHOCTH PU3NIECKOM (IEKTPOCTATUIECKOM)
COpOIIMOHHON NMMOOUITN3ALINH, BKIIOYEHHSI B TOJIMMEPHBIE TUIEHKH, 30J1b-Telb
UMMOOHIN3AIMH, UMMOOMIIH3AIMH TIPU AJIEKTPONOINMEpH3auy, ahpPrUHHON HMMOOUITN3AINH.
Pearents! st adhpuHHON MMMOOUTU3AIMK: KOHKAaHABAIMH, aBUAWH (CTPENTABU/IH) -
OMOTHHOBOE CBSI3bIBaHME. B YHKIIMOHATBHBIE PeareHThl Il KOBAJIEHTHON MMMOOWIN3auN
(TyTapoBbIi abaeru, KapOooguuMuUIbI), [ TIOKOMETPHI Kak HanboJiee ycrenHbie (hepMEeHTHBIE
ceHcopbl. TpeboBaHUs K MEUIIMHCKUM OHOCEHCOpaM Ha IpuMepe TITroKoMeTpoB. CrocoOs
U3MEPEHUS CUTHAJIa OKUCIICHUS TIIOKO3bI C TOMOIIbIO aMIIEPOMETPUUECKIUX OMOCEHCOPOB.
budepmentHbie cencoprl. HenHBa3uBHbBIE CEHCOPBI, CBA3b COAEPKAHMS IIFOKO3bI B KPOBH U
MOTOBBIX BbleTeHUX. J[pyrue ¢pepMeHTHbIE CEHCOphl B OMOMeIULIMHE: OTIpeieNieHUE JIaKTaTa,



XOJIECTEpUHA, MOYEBOU KHCIIOThI, MOYEBUHBI. DEepMEHTHBIE CEHCOPBI B AKOJIOT0-aHATTUTUIECKOM
KOHTpoJe. buocencops! s onpenenenus cyoctpaToB hepMeHTOB ((HEeHOIbI, JUCYIb(UL Cephl,
OMOTEeHHBIC aMHHBI) 1 HHTHOUTOPOB (epMeHTOB ((pochopopraHuuecKre eCTUIIHIBI).
Oco0eHHOCTH KOHCTPYKTUBHOTO UCTIOIHEHUS] OMOCEHCOPOB. BHOCEHCOPHI 1Sl OLICHKH
TOKCHYHOCTH I10 PECTIMPATOPHOM aKTUBHOCTH. [Ipo6ieMbl CEeNEKTHBHOCTH OMOCEHCOPOB /ISt
orpeeneHuss MHrHouTopoB. depMeHTHbIE CEHCOPBI B OMOTEXHOJIOIMH U KOHTPOJIE KauecTBa
nuieBol npoaykuuu. OnpeneneHue Kpaxmaia, 3TaHoa, IEHUWIIMHA.

Tema 5. IMMyHOCEHCOPBI

OcoOeHHOCTH BKJIIOUEHUS AaHTUTEN B COCTaB OMOYYBCTBUTEIBHOIO CJIOSI UMMYHOCEHCOPA.
OO0paTUMOCTh UMMYHOXUMHUYECKUX B3aUMOJICHCTBUI 1 OOHOBIIEHHUE CJI0S1 MIMMYHOCEHCOPA.
OnpezneneHue curHajia MMMYHOCEHCOPOB 10 aKTUBHOCTH (hepMeHTOB. TpeboBaHUs K
(depMeHTaM U pUMeEpbI ONPEAEIEHUS] aKTUBHOCTH MEPOKCHIA3bI, TITFOKO300KCH/1a3bl,
XOJIMHACTEpa3bl U IEN0YHOM (hocdaTasbl ¢ HOMOILBIO AIEKTPOXUMUYECKUX U ONITUYECKUX
npeoOpasoBareneil curnana. J[pyrue MeTku B coctaBe MMMYHOCEHCOPOB. IlyTn ontumuzanuu
cocTaBa IMOBEPXHOCTHOT'O cJI0 UMMYyHoOceHcopa. KpuBast pa3BeieHust aHTUTEN M aHAIUTHYECKUe
XapaKTepUCTUKU UMMYHOCEHCOpa. Y CTAaHOBJIEHUE TapaMeTPOB B3aUMOJICHCTBHS aHTUT€H-
AHTUTEJIO [0 CUTHAJIy MMMYHOCEeHcopa MeronoM Ckatuapaa. [IpoTodynslii MIMMyHOaHAIN3.
OpHocTaauiiHbIE BapUaHThl U3MEPEHUS CUTHAA 110 METOAY BbITeCHEeHUs. IMMyHOCeHCOpBI Ha
O6uounnax: JOCTHXKEHHs U OTpaHUYEHUs MpUMeHeHus. [IpuMepsl HCToIb30BaHMS
MMMYHOCEHCOPOB ISl OIIPEIETICHHS BBICOKO- U HU3KOMOJIEKYJISIPHBIX COCIMHEHUI: aHATIN3
ayTOMMMYHHBIX aHTUTEJ, IMMYHOIJIOOYJIMHOB, MUKOTOKCHHOB. DJIEKTPOXUMHUUECKUI BapUaHT
HENpsIMOI0 UMMYHOAHAJIN3a [IPY OINPEAEIeHUH ranTeHoB. IMMyHOCEHCOpBI B BApUaHTE
IPOTOYHO-JIATEPAILHOTO aHATU3a.

Tema 6. [IHK-Cencopsl

Oco6ennoctu BrimtoueHus JIHK B cocraB Onocencopa. IMMoOuImM3anus B mOIUAICKTPOTUTHBIX
CJIOSIX M CaMOCOOMPAIOIIMXCSI CIOSIX Ha 30710Te. MoauduKkanus oJIMroHyKIeoTua0B. BEIoop
OJMHBI (YKCiia OCHOBaHUI) M MCTIOIB3yeMOro JuHKepa. KOoHTposb cocTaBa MOBEPXHOCTHOTO
cinost IHK-cencopa. Onpenenenue curnana JJHK-cencopa 11 peructpauny KOMIUIEMEHTAPHBIX
B3aumoieiicTBul, nospexaenus JJHK, onpenenenns 6e1K0B 1 HU3KOMOJIEKYJISIPHBIX
coenuHenuit, ceszbiBaronuxcs ¢ JJHK. Paznuune B noBeaenun ogno- u asyxmenoyeynoit JJHK
Ha npeoOpa3oBaTelie CUTHaIa. DIEKTPOXUMUYECKH aKTUBHBIE WHINKATOPHI, IPUMEHSIEMbIE B
cocrase JIHK-cencopos. KonTponb okuciaenus ryanuHa. IHTepkansaTopel — aHaIUTBI U
BCIIOMOTAaTeNIbHbIE coeMHEHNs. ONTHYECKUE CUCTEMBI peructpaunu Bzaumoaercreuil JJHK.
DII0OPOMETPUUECKUE CEHCOPDI, IEKTPOXEMUITIOMECLIEHTHBIE CUCTEMBI HA OCHOBE
OUNUPUANILHBIX KOMIUIEKCOB pPyTeHUs. Macc- 4yBCTBUTENbHBIE CEHCOPHI. [1oBbIIIeHNE
YyBCTBUTEIbHOCTH ITbE€30KBAPIIEBBIX PE30HATOPOB C UCIIOJIH30BAHUEM HAaHOYACTHUI] METAIIOB U
neHapuMepoB. OcoOeHHOCTH MOBeIeHHsI OnoceHcopoB Ha ocHoBe Mouiekys JIHK. Perucrparus
okucautenbHoro nospexaeHust JJHK mo Toky okuciieHus ryaHuHa U CUTHAITy MapKepoB.
[Tpumepsl peanuzanuu JJHK-ceHcopoB mis onpenesieHust MaTOreHHbIX MUKPOOPTaHU3MOB U
BupycoB. eSensor (Motorola) — mpumep 6e3peareHTHOro OuoceHcopa It ONpeIeICHUS LeEBBIX
nocienoBarenbHocTeit JJHK. O6mee npeacrasienue o JJHK-unmnax n npuanmumnax m3
WCTIONBb30BAHUS JJIsl PETUCTPALIMU TTOTUMOP(HU3MA TEHOB U TeHETUYECKUX Je(EKTOB.
ArnTaceHCOpBI HA OCHOBE anTaMepOB — 0COOEHHOCTH UMMOOMIIN3ALUY U PETUCTPALIUU CUTHAJA.
Ornpenenenre MUKOTOKCUHOB C TIOMOIIBIO alTaCeHCOPOB. [lepcrnekTuBHbIE MaTEpHaIbl —
ruopunsl JJHK-PHK, nmpoTenHOBBIE HYKIIEMHOBBIE KUCIIOTHI.

Tema 7. 3akmrouenue
COBpeMeHHBIQ TCHIACHIIUN pa3BI/ITI/I$I 6HOC€HCOpHKH. HpI/IMeHeHI/Ie HOBBIX DJICMCHTOB
pacrio3HaBaHusl. JlOCTHIKEHNS TEHHOW MH)KCHEPUHU U TTOJTyYCHUE MYTAaHTHBIX OCIIKOB H



MOIU(PHUIIMPOBAHHBIX TEHOB. BHOCEHCOPHI TSI ONpeieTICHHS TeHETHYECKH MOAM(PUIINPOBAHHBIX
Opranu3MoB. broceHCOpsI A1 HCTIONIb30BaHMSI B SKCTPEMAJIbHBIX YCIOBUX (OpraHMYecKue
pacTBOpUTENH, BBICOKHE Temreparypbl). HoBbie 001acTu mpuMeHeHus: On0CEHCOPOB.
[TepcnekTHBBI KOMMEpLHATU3ALUN U 0030p MOCIEIHUX JOCTHKEHHUH B 001acTH
MHUHMATIOpU3AaLMA OMOCEHCOPOB. bUOCEHCOPBI B AMArHOCTHUKE y NMOCTEIHN OOJIBHOTO U MOJIEBON
KOHTPOJIb TOKCUYHOCTH. MYJIbTUCEHCOPHBIE TEXHOJIOTUHU («3JIEKTPOHHBIH sI3bIK». benkoBbie
Orouunbl. BHUOCEHCOPHBIE TEXHOJIOTUU U OMOKOMIIBIOTED.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MH

Ha nexmmsax:

- KOMIIBIOTEPHBIE TIPE3EHTAINH JIEKIIUH C AIIEMEHTAMU MEKIUCIUTUIMHAPHOTO 00ydeHUS;
- TPYTNIIOBBIE AUCKYCCHUH;

- IMHTaMOHHAS MOAeIh «[loTeHImoMeTpraeckuii (hepMEHTHBIN CEHCOPY;

- IMUTaIMOHHbIe MosienH digiSim JTMHEHHBIX BOJIBTAMIEPOrpaMM (JIEMOBEPCHH);

- 00Cy’KJIeHHE Pe3yJIbTaTOB TBOPUYECKOH CaMOCTOATEIBHOM paboThl B BUE pedepaToB.

6. YAEBHO-METO/IMYECKOE OBECIIEYEHUE JIJISI CAMOCTOSATEJBbHOM
PABOTbHI OBYYAIOIIUXCS MO JUCHUIITIMHE

6.1. Buabl camocTosiTe/IbHOM PadoThI

CamocTosTenbHas paboTa acClIMPaHTOB BKJIIOYAET CJIEAYIOIINE BUbI paboT:
Temsl 1-4: n3ydeHue TeOpETUUECKOTO JIEKIIMOHHOTO MaTepHaa, OAr0TOBKA K IPOBEACHUIO
JIUCKYCCUW U YCTHOMY OIIPOCY;
Tema 3: npoBefieHNE HIMUTAMOHHOTO CUMYJIMPOBAHUS C UCIIOJIB30BAHUEM ITPOrPaMM
«IToTeHnmoMeTpudeckuii hepMEHTHBII CEHCOP» U IEMOBEPCHIA TIPOTPAMM MOJIEIIUPOBAHHSI
BOJIETaMIIEPOrpaMM B ceTH MIHTepHET;
Tema 4: IloaroroBka kK MpOBEIEHUIO TECTUPOBAHMSI 110 TEMaM JeKIui 1-4
Tema 5, 6: [loaroToBKa 1EMOHCTpAIH 1O JOMAITHUM pedeparam

6.2. Borpocs! 111 caMOCTOATENbHOM PadoThI
Tembl 1-2 buoxuMuyeckue KOMIOHEHTHI OMOCEHCOPOB.
1. Kak BpIOMparOT OMOXUMHUYECKHI KOMIIOHEHT OnoceHcopa?
2. [Ipoananu3upyiite BIOOp hepMeHTa AJIsl BKIIFOUEHUS B COCTaB TIIFOKOMETpa
3. Kakoe 3nauenue numeet npupoza KoHIeBbix rpymmn oenka / JIHK ¢ Touku 3peHus BKItOYeHUs
O61omnoIMMepoB B cocTaB OnoceHcopa?
4. KakoBo BIUSIHUE 10JIM aPOMAaTUYECKUX aMUHOKHUCIIOT B MIOKA3aTeNN YCTOMUNBOCTH paOOTHI
(bepMEeHTHOTO ceHCopa U BBIOOP YCIIOBHI €ro 3KCILTyaTauu?
5. KakoBa cBsI3b MeX1y aMHHOKHCIIOTHBIM COCTaBOM Oeska u pH-ontumMyMom ero
(GYHKIMOHUPOBAHUS KaK ¢pepMeHTa?
6. [Touemy B cocTaBe OMOCEHCOPOB MOUTH UCKIIOUUTEIHHO UCIOIB3YIOTCS THAPOJIA3bl U
OKCHUJIOPEIOYKTa3bl?
7. EcTb 111 3aBUCUMOCTD MEXKTy KOHCTAaHTOM UCCOIMAU (DEpMEHT-UHTHOUTOPHOTO
KOMILJIEKCA WJIM KOMILIEKCA AHTUT€H — aHTUTEJIO U YyBCTBUTEIBHOCTHIO ONPEICICHUS
WHTHOWTOpA / aHTUTEHA C TIOMOIIIBIO COOTBETCTBYIOIIETO OMOCEeHCcopa?
8. B uem mpuunHa HEBO3MOKHOCTH PabOTHI B HEBOJIHBIX Cpeliax Jisi OOJBITHHCTBA
OMOCEeHCOPOB?
9. KakoBa npupoza B3auMOJICHCTBUH, ONIPEIEISIOIIMNX CBA3b allTaMeP — AaHAJIUT?
10. MoxHo nu ucnonas3oBaTh kKopoTkue JIHK-30H1b1 1)1 perucTpaiyivi OKUCIUTEIBHOTO
nospexaenus JJHK?
11. Yro Takoe pubdo3zumsl, JITHK3uMBbI, G-KBaapyIIiIeKchl?
12. Tlouemy JIHK-ceHcopsl cuntatotcs Ooee Hale:HBIM CIIOCOOOM AHMArHOCTUKH 3a00JIeBaHHUIA,
HO yYallle oKa MPUMEHSIOT METO/Ibl UMMYHOaHaI13a?



13. B uem npuuuHa nepexoja OT KIAaCCUYECKUX aHTUTEN K peAyLUPOBAHHBIM BapUaHTaM
(moHnomepsl, Fab ¢parmenTsl, HanoTena)?

14. B yem paznuume ctpoeHus u crocoda nomydenus JJHK-30010B 1 anTamepoB?

15. HanmummTe Ha aHTIIMHACKOM S3BbIKE 3CCE Ha TEMY «4TO Takoe uaeanbHbid [JHK-cencop»

Tema 3. CriocoObI perucTpanuu curaana 6M0CeHCOPOB

1. HazoBuTE penMyIecTBa U HETOCTATKH MMOTCHIIMOMETPHUYECKUX H aMIIEPOMETPHIECKUX
CPEIICTB PETUCTpAIlMU CUTHATa OMOCEHCOPOB

2. IToyemy 3IEKTPOXUMHUUECKHE OMOCEHCOPHI TOTYYHIIH TPEUMYIIECTBA IO CPABHEHUIO C
ONTHUYECKUMU?

3. Kakwue TpaHcIprocepbl 00bEIUMHSICT OOIUI TEPMUH «MACC-CEIICKTUBHBIC) ?

4. ITouemy KaHTHJIEBEPHI KaK TPAHCABIOCEPHI B OMOCEHCOPaX HA3bIBAIOT «MEXAHOIJIEKTPUUECKUE
CHUCTEMBI»?

5. Kakue u3 GuoceHcopoB 001a1at0T HauboIbIlel 4yBCTBUTEIHHOCTHIO (HAKIOHOM rpaduka) B
COOTBETCTBUH C BO3MOXXHOCTSIMH TPAHCABIOCEPOB?

6. [Touemy MOTEeHIIMOMETPUYECKIE U3MEPEHHSI Ha3bIBAIOT «C OTKPBITHIM (HE3aMKHYTHIM )
KOHTYpOM»?

7. B 4yem npuurHa UCTIOIB30BaHUS TOHKHX TUICHOK 30JI0Ta WJIM HAHOYACTHII 30J10Ta B BApHAHTAX
SPR u SERS?

8. C xaKko# 11eJIbI0 ONTOBOJOKOHHBIE CEHCOPHI UCIIONIB3YIOT TOPIIEBOE MOIU(PUITUPOBAHUE
cTekna?

9. OnumuTe MeXaHU3M OTKIMKa OMOCEHCOPOB Ha OCHOBE MMOBEPXHOCTHOTO TJIA3MOHHOTO
pe3oHaHca.

10. B ueM cOCTOUT MEXaHU3M AJIEKTPOXEMUITIOMUHECIICHTHOTO omnpeaeneHus curnana JJHK-
ceHcopa?

11. Kak cooTHOCSATCS 4yBCTBHUTEILHOCTH CEHCOPOB Ha OCHOBE OJIHOM U TOM ke OMOXUMHUYECKOM
peaxIiu, eCIi OHU UCIOJIB3YIOT B KaYeCTBE OTKJIMKA (2) BU3yaIbHOE U3MEHEHHE OKPacKu, (0)
npoctermuid HoToKoIOpuMETp (B) BpeMsi HK3MEHEHHsI OKPAaCKH TI0CIe BHECEHHS oOpa3ia?

12. HanuimuTe Ha aHTIIMHACKOM SI3bIKE KPATKYIO XapaKTEPUCTUKY MACC-CEICKTHBHBIX
npeoOpazoBareneii curHana (1-2 cTpaHUIls)

13. B ueM mpuunHa pacX0OXACHUS TEPMHUHA «ITHE30KBAPIICBBIA PE30HATOP» U MEPEBOIA
aHTJIMICKOTO aHajora «quartz crystal microbalance»?

14. TIpeyioxkute TUIaH CTaThH, MOCBSIICHHON CO3/IaHNIO0 HOBOTO (DEpMEHTHOTO CEHCOpa Ha
OCHOBE BOJIbTAMIIEPOMETPUUYECKOTO CUTHAA.

15. CocraBbTe TIaH YCTHOTO COOOIIEHUS HA TeMy «DepMEHTHBIE CEHCOPHI B aHAITU3E
MPOAYKTOB MTUTAHUS»

Tembl 4-6. DepMEHTHBIE CEHCOPBI

1. KakoBbI JONOJTHUTENbHBIE TPEOOBAHUS, IPEIBABIAEMbIE K UMIUIAHTUPYEMBIM OHOCeHCcopam?
2. B yem npu4mrHa TOr0, YTO UMEHHO INIFOKOMETPHI CTAIM KOMMEPYECKH CaMBIMH Y CIICIIIHBIMU
O6uocencopamu?

3. depMeHTHBIE CEHCOPBl OPUEHTHPOBAHBI B OCHOBHOM Ha OIPEJIeIEHNE METaO0JIUTOB, TOT' 1A
kak uMmMyHO- U JIHK-ceHcopsl getektupyiot Onomapkepsl 3a0oiaeBaHuid. B uem npuunHa Takoit
cIelaIn3anin?

4. Onpenenute, Kak COOTHOCSTCS TPeOOBAaHUS K UyBCTBUTEIBHOCTHU TIIFOKO3HOTO CEHCOPa IS
UCIIOJIb30BAaHUS B MEJUIIMHE, KOHTPOJIE KaueCTBa POAYKTOB MUTAHHS U MUKPOOHOJIOTHYECKON
IIPOMBIIIIIEHHOCTH?

5. KakoBbl TpeOOBaHMsI K BOCIIPOU3BOJUMOCTH CUTHAIA OMOCEHCOPOB MEJUIIMHCKOTO
NPOMCXOXKACHUS M KaK OHM COOTHOCSTCS ¢ TapaMeTpamMu OMOCEHCOPOB IS APYTUX LeIen?

6. B 4yem npu4nHa TOTO, YTO MEHEE YyBCTBUTEIIBHBIE CEHCOPBI HA OCHOBE
opranodocdaTruaposassl HOTYUHIN MPEANOYTEHUE OTHOCUTENFHO XOJIMHACTEPA3HBIX CEHCOPOB
B ONPECIICHNH MIOTEHIIUAJIBHBIX HEPBHBIX S10B?



7. I'ne BbIme TpeOOBaHMS K yCTOHYMBOCTH CUTHAJIa OMOCEHCOPAa OTHOCHTEIBHO MaTPUIHBIX
3JIEMEHTOB NPOOBI — B MEAMLMHCKUX WIIM HKOJIOTHUECKUX 001acTAX MPUMEHEHHUs], U ToueMy?

8. OnuuuTe, yeM pa3IndaroTcsl TpeOOBAHUS U YCIOBHS peanu3aliiy III0KO3HbIX CEHCOPOB Ha
OCHOBE I'NIFOKO300KCH/Ia3bl U IIIK030-6-pochaT 1eruporeHassl.

9. Ypeas3Hble ceHCOPBI KOHCTPYKTUBHO MPOCTHI M HAJIEXKHbI, HO UCTIOJIB3YIOTCS HE TaK YacTo, KaKk
IJIIOKO3HBIE. B yem npuunna?

10. OnumuTe, B 4eM pa3iudue onpeaesieHus peHoII0B ¢ TOMOIIBI0 CEHCOpa Ha OCHOBE
NEPOKCUIA3bl U XOJIUHACTEPA3hbl.

11. B nocnennee BpeMsi MeIMaTOPHBIE CEHCOPHI 2 MOKOJIEHUS BHITECHSIOT CTaHJapPTHBIE Ha
ocHoBe 3n1ekTpoaa Kiapka, B ueM HeI0CTaTKU KOHTPOJIS NOTpeOIeHus: Kuciopoaa?

12. OnuiuTe uaeanbHbIA GEPMEHTHBIN CEHCOp AJIsl ONpEAEIEHUS TII0KO3bl HEMHBA3UBHBIM
CIIOCOOOM.

13. I'me BBIIIE TpeOOBAHUS K OMPEIECIICHUIO BHICOKHX KOHIEHTPAIMA IaBEJICBON KUCIIOTHI — IIPU
aHaJIN3€ KPOBU WIN NTOTOBBIX BBIICICHUI?

14. JlakTat sBAs€TCSI MEPOM HEXKEJIaTeIbHOIO MUKPOOHOTO 3arpsA3HEHUS OKPYXKAIOIIEeH cpenibl U
O61oMapKepoM MPaBUIbHOCTH TEXHOJIOTUHU MOTY4YEHUs MPOTYKTOB €CTECTBEHHOT0 OpoxkeHus. B
YeM pasiiniKe JBYX YIOMSHYTBIX ClTydyaeB?

15. Ilepeuncnute pepMeHTHI, MOTEHLIUAIBHO HanboJIee MOAXOAAIINE A1 KOMMEpPLUAIU3aluu
COOTBETCTBYIOIIUX OMOCEHCOPOB.

16. MynbpTH(QEpMEHTHBIE CUCTEMBI YaCTO MPEANOYTUTEIEHO MOHOGEpMeHTHBIX. Ha3oBuTe nx
IPEUMYIIECTBA U HEJOCTATKHU.

17. Hanmmute kpatkoe (0.5-1 cTpaHuiia) Hay4dHO-MIOMYJIIPHOE U3JI0’KEHHE TPUHIIUIIOB
(GYHKIMOHUPOBAHUS PEPMEHTHOTO CEHCOPA Ha aHTIIMICKOM SI3bIKE.

18. IIpenioxkure mIaH NPOBEIEHUS UCCIEJOBAHUN 10 ONTUMHU3ALMHU YCIOBUH BKIIIOUEHUS
dbepmeHTa B cocTaBe OMOCEHCOpa Ha PYCCKOM U aHTJIMMCKOM SI3BIKAX.

6.3. Tembl pedepaToB 1Mo BceM TeMaM JIeKIUI:
1. XonuHACTEpa3HbIe CEHCOPHI I onpeaeneHus GochopopraHuueCKUX COeTMHEHUN
2. KomMepuuanuzanus IiIOKOMETPOB: HCTOPUYECKUE aCTIEKThI
3. IIpumenenne pepMEHTHBIX CEHCOPOB ISl KOHTPOJISl Ka4yecTBa OYMCTKH CTOYHBIX BOJ:
MPEeUMYILEeCTBa U HEIOCTATKU
4. OnpeneneHre MeTabOJIUTOB YEJIOBEKA — OT KYMHOTO» CEHCOpa K «yMHOM OICKIC»
5. IlepcrieKTUBBI Pa3BUTHS HEMHBA3UBHBIX OMOCEHCOPOB B METUITMHE
6. CoBpeMEHHbBIE TEHIACHIIMY MPUMEHEHUS allTACEHCOPOB B aHAJIM3€E 3arpsA3HUTENCH
OKPYXKaIOLIEH CPEBL.
7. bymara u apyrve HeTpaJulOHHbIE MaTEePHUAJIbl B COCTaBe OMOCEHCOPOB
8. IIpoTouyHO-1aTepalibHbIe METO/IbI OMOaHaIN3a: XOPOIIOo 3a0bITOE CTapoe.
9. A ObUT T MaJIBYMK: HACKOJIBKO MOKHO OXHJAAaTh MAaCCOBOTO BHEIPEHUS OMOCEHCOPOB B HAIILy
KU3Hb
10. TTo3aHuU# peBaHII: COBPEMEHHBIE ONITOCEHCOPHI, CIIOCOOHBIE KOHKYPHUPOBATh C
ANEKTPOXUMUYECKUMHU.
11. OT HaHO K 3€MTO: MPeaesIbl MUHUATIOPU3AINH MPU CO3JITaHUH OMOCEHCOPOB
12. TIpoToyHble OMOCEHCOPHBIE CUCTEMBI: T]IE ¥ 3a4€M — MMOTEHIMAIBLHBIC 00JIACTH MPUMEHEHUS
U TPYAHOCTH BHEJIPEHHUS.
13. OcHOBHBIEC TEHICHIIMH COBPEMEHHOTO PhIHKA OMOCEHCOPOB.
14. MaTemaTu4yeckne METObI 00pabOTKH JaHHBIX B 00pab0TKe CUTHATIOB OMOCEHCOPOB U
MYJIbTUCEHCOPHBIX CHUCTEM.
15. IlnanupoBaHuEe KCCIIEIOBAHUMN TTO CO3AaHMI0 (DEPMEHTHOTO CEHCOpPA: OT HATUBHOTO
dbepmenTa 10 pabodero MpoOTOTHUIIA.
16. MexauCIMIUTMHAPHOCTD UCCIICI0BAHMM 0 OMOCEHCOPUKE: 00BEAMHEHNE OMOTOTUYECKHX,
XUMUYECKHUX U TEXHOJOTUYECKHUX MOAXO0A0B Ha MPUMEPE CO3JaHUsI UMMYHOCEHCOPOB ISt
KOHTPOJISI 0ObEKTOB OKPYKAIOIIECH Cpeibl.



17. CornacoBanue cienuuIecKux TPeOOBAHUI OMOXUMHUYECKHX U TEXHOJOTHICCKUX aCIICKTOB
GYHKIIMOHUPOBAHUSI OMOCEHCOPOB.

18. IIpennoxxute 060CHOBaHUE U IJIaH MPOBEACHUS PabOT MO CO3/IaHUI0 OMOCEeHCopa
MEAUIIMHCKOTO Ha3HAYEHUS

7. ®OHJ OUEHOYHBIX CPEJACTB

7.1. PeriaaMeHT JUCHUAILINHBI

OcHOBHBIMU (OpMaMHU TEKYIIETO KOHTPOJS SIBISIOTCA YCTHBIM OMpOC, AHUCKYCCHS,
NPOBE/ICHUE TECTHPOBAHUS 1O TeMaM 1-4 U MOAroTOBKa pedepaTa Mo BCeM TeMaM MPOrpaMMBbI
JUCITUTUIAHBL.

VYcnoBusMu 10nycKa K 3a4eTy SIBISIFOTCS: y4acTUe B AMCKYCCUH, ITOATOTOBKA U yCHEIIHas
3amuTta pedepara. TpeboBaHus K coaepkaHuio pedepaTa BKIIOYAIOT COOTBETCTBUE €ro
opopmienus ['OCT 7.32-2001 «OtyeT O Hay4dHO-HUCCIEIOBATEIBCKON paboOTey, TMOITHOE
PacKpbITUE TEMbI C PACCMOTPEHHEM TEPMHMHOJIOTMM ¥ OCHOBHBIX TEPMHHOB; MPOBEACHUE
JUTEPATYPHOTO MOUCKA B 0azax NaHHBIX ceTH WHTepHeT ¢ riyOMHOM MoucKka HE MEHee S JIET;
MpUBEICHNE TMPUMEPOB M3 MEPUOAMYECKUX HCTOYHHMKOB, BXOJAILIUX B CHCTEMBI LIUTUPOBAHUS
Scopus mmn Web of Knowledge. Pexomenmyemsiit o0vem pedepara — 25 crtp. [dpyrue
TpeboBanus k odpopmienuto orevaror ['OCT P 7.0.11- 201 «/lucceprauus u aBTopedepart.
CrpykTypa u npasuiia opopmiieHus». TecTUpoBaHUE MPOBOIUTCS MO OUIETaM, COIEpKaLUM 5
BonpocoB. Kputepuii mpoxoxaeHus TecTa — IPaBUIbHBIM OTBET Ha HE MEHEe YyeM 3 Bompoca.

Kputepun ouenku tekymiero kKoutpois: CoOmtofeHre yKa3aHHbIX TpeOOBaHUM — 3a4TEHO
(TomyuieH K 3a4eTy), HECOONIOJeHNE yKa3aHHBIX TpeOOBaHUN — HE 3a4TeHO (HE JOMYyIIeH K
3a4ery).

7.2. OneHo4YHbIe CPEeACTBA TEKYLIero KOHTPOJIsA
Temsb! pedepaToB npuBeeHs! B 11.6.3. O6pazer] Tecta 1o remam 1-4:

Tect Ne 1
1. B yem pa3zanune MOHATHA «OMOCEHCOP» U «OMOCEHCOPHOE YCTPOICTBO»?
A. DTO OIHO U TO XK€
b. B 6uocencope OMOXUMHUYECKOE B3aUMOJICHCTBHE POTEKAET OJJHOBPEMEHHO C PETUCTpaIei
CUTHala
B. B 6uocencope OMOXUMHUYECKUIT KOMIIOHEHT HAXOAUTCS Ha TOBEPXHOCTH MPeoOpazoBaTess
CUTHala
I'. BruoceHcopHOE yCTPOICTBO BKIIOUAET NOTIOTHUTENBHBIC TPUCTIOCOOICHMS (HACOCHI,
(GUIBTPHI, CUCTEMBI BBOJIA POOHI)
2. Kakoe yTBep:k1eHNe ClIPaBeJIMBO A/l KKUCJIBIX)» AMHHOKHUCJIOT:
A. Bropas kapOoKcuiIbHas TPyIIa MOKET Y4aCTBOBATh B 00pa30BaHUU MENTHIHOUN CBSI3H
b. Takre aMMHOKHCIIOTHI HE MOTYT CYLIECTBOBAaTh B KATHOHHOU (opme
B. JlononHuTenbHbIe KapOOKCUIIbHBIE TPYIIIBI YYaCTBYIOT B PEAKIUAX KOMILJIEKCOOOPa30BaHUS C
MOHAMH METAJIOB
I'. lononHuTenbHbIE KApOOKCUIIbHBIE TPYIIIBI HE YYaCTBYIOT B GOPMUPOBAHUU TPETUYHOU
CTPYKTYpBI Oenka
3. YkaxkuTe npaBHIIbHbIC YTBep:KAeHHUs: B3anMonelicTBe aHTUTeH-aHTHTEJI0:
A. Cpsi3aHO ¢ 00pa3oBaHHEM KOBAJICHTHBIX CBS3Ei
b. [IpoTekaeT TOIBKO B TOM ClIy4ae, €CJIM aHTUTEH SBJSETCS] BBICOKOMOJIEKYJIIPHBIM
COEJIMHEHUEM
B. OtHOcuTCS K BBICOKOCTIEHM(UYHBIM PEAKIIUSIM, UCIIOJIb3YEMbIM JIJISl pacliO3HABAHUS
AHTUTCHA
I'. SIBnsieTcst HEOOpAaTUMOM peakIuen
4. Kakue BapuaHThl HMMMYHOAHAJIU32 OTHOCATCS K reTepOreHHOMY HMMYHOAHAJIN3Y:
A. Te, B KOTOPBIX KOMIUIEKC aHTUT€H-aHTUTEIIO MpU 00pa3oBaHuU (HOPMHUPYET HOBYIO (azy
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b. BapuaHThl B KOTOPBIX HMMYHHOE B3aUMO/ICHCTBHUE MMPOTEKACT HA TpaHUIle pasnena (a3

B. BapuaHThl, B KOTOPBIX KOMILJIEKC aHTUTE€H-aHTUTENIO HEPACTBOPUM

I'. BapuaHThl, B KOTOPBIX pETUCTpaLUs B3aUMOICUCTBUS aHTUT€H-AHTUTEIIO IIPOUCXOINUT Ha
TBEPJ0i MOBEPXHOCTH HOCUTENS

5. B yem coctouT oTiin4yue MeTKH M nHANKaTopa B /IHK- n ummyHoananuse:

A. DT0 OIHO U TO XK€

b. MeTku CBsI3aHBI KOBJICHTHO ¢ OMOMOJICKYJIaMH

B. UnaukaTopsl cBsi3aHbl KOBAJCHTHO C OMOMOJIEKYJIaMU

I'. Curnan MeTk1 MO>KHO U3MEPUTH TOJIKO IIPU MPOTEKAHUN OMOXUMHUYECKUX B3aUMOAECUCTBUN

7.3. Bonpocsl k 3a4erty
1. buocencopsl. OCHOBHBIE ONpeAETICHNS U KIaCCUPHUKALUH.
2. depMeHTHl KaK AJIEMEHThl OMOXMMHUYECKOTO pacro3HaBaHusd. MexaHu3M (epMeHTaTUBHON
peakuuy, KuHeTHMKa Muxasnuca-MenTeH. @DepMeHTaTUBHBIE CHOCOOBI  ONpeeNeHHs
cyOCcTpaToB.
3. UnrubupoBanue ¢epmentoB. Kunetnka HeoOpaTtumoro uHrHOMpoBaHus. Bribop ycnoBuit
OTpezieNIeHUs] THTUOUTOPOB.
4. HmmoOunu3zanusi ¢pepMeHTa, OCOOEHHOCTH (PU3NYECKOM, KOBAJICHTHOM U adduHHOU
UMMOOUIIN3aIIH.
5. OcHOBHBIE MOHATHS UMMYHOAHAIN3a. AHTUI'€H, aHTUTEJIO TalTeH.
6. KOHKypeHTHBI, HEKOHKYPEHTHBI W COH/IBUYEBbIN BapuaHThl MMMYHOAHajan3a. METKHU B
reTeporeHHOM MMMYHOAHaJIn3e. DJIEKTPOXUMHUYECKUN BapHaHT UMMYHO(EPMEHTHOIO aHaJIN3a
(ELISA)
7. JHK 1 0onuroHykjaeoTuabl Kak 3JIeMEHTbl OMOXMMMYECKOI'O PACIO3HABAHUSA: OCOOEHHOCTH
BKJIFOUEHUS B COCTaB OMOCEHCOPOB U NMOTEHIMAIbHBIE aHAIHUTBHI.
8. Crnemuduueckue B3aumoneiicteus B JIHK-ceHcopax: rubGpuausanus, HMHTEpKaIMpOBaHUE,
nospexaerne JJHK. Crioco6b1 ux peructparu.
9. Anramepsl, crocoObl UX BBIJEICHUS U 0coOeHHOCTH (DyHKIIMOHMpoBaHus B cocraBe JIHK-
CEHCOpOB.
10. Amnepomerpudeckue 6uoceHcopsl. 1,2 u 3 mokosjeHue (pepMEHTHBIX CEHCOPOB Ha OCHOBE
OKCHJIOPEIyKTa3.
11. TTorennmmomeTpuueckue GepMeHTHBIE OMOCECHCOPHI
12. Mcnonp3oBaHHE MOBEPXHOCTHOI'O IUIA3MOHHOTO pe3oHaHca M cnekrpockonuu SERS B
OMOCEHCOpHUKE
13. CnexTpockonus 3JIEKTPOXUMUYECKOro nMIeanca B uMMyHo- 1 JIHK-cencopax.
14. OcobeHHOCTH MacC-CEIEKTUBHBIX TPAHCABIOCEPOB B COCTaBE OMOCEHCOPOB.
15. ®epMeHTHBIE CEHCOpPHl OHMOMEAMIMHCKOrOo HazHaueHus. (OCOOEHHOCTHM TOBEICHHUS
HEMHBA3UBHBIX CEHCOPOB. [ IIOKOMETPBHI.
16. Omnpenenenue MeTabOJMTOB C TIOMOIIBIO (DEPMEHTHBIX CEHCOpOB. AHalu3 JaKTaTa,
[JIMLEPOJIa, MOUYEBOM KUCIOTBHl 1 MOYEBUHBI.
17. bu- u nonudepMeHTHBIE CEHCOPBI: JOTOJIHUTEIbHBIE BO3SMOXXHOCTH U OTPaHUYCHHUSL.
18. VYcranopinenue mnapameTpoB apPuUHHOCTH B HMMMYyHOaHaiau3e. YpaBHeHue CkaTuapaa u
YCTaHOBJIEHHE ONTUMAJIbHON KOHLEHTPALUN aHTUTEN B UMMYHOCEHCOPE.
19. Onexkrpoxumuueckue JIHK-cencopsl: cmocoOs mMmmoOmnmsanuu JIHK wu renepanuun
curHazua. Dnekrpoxemunomunenennus B JIHK-cencopax.
20. Kommepueckue [IHK-cencopsl. eSensor.
21. Ilpotounsie ummyHo- u JIHK-cencopsl. [IpoTounslii natepalibHbIi aHaIU3.
22. buoceHCcophl B HKOJIOT0-aHATUTHYECKOM KOHTPOJIE.
23. [lepcrieKTUBBI UCTIOIB30BAHUS OMOCEHCOPOB € BU3yaTbHON MHIUKAIIMEH CUTHAIA.
24. CoBpeMeHHBIE TTPOOIEMbI KOMMEPITHAIH3AIIUH OMOCEHCOPOB.
25. I'eHHas MH)KEHEPHS B CO3aHUU HOBBIX OMOXUMHUYECKUX AJIEMEHTOB OMOCEHCOPOB.
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26. Munnattopuzanusi 6uoceHcopoB. buonorndeckue mnojeBble TPAH3UCTOPHI M JIOTMYECKHE
JJIEMEHTHI.

27. MeTtpomnorudeckoe obecreueHrue OHOCEHCOPOB.

28. MareMaTHueCcKue MOJIENU TOBEAECHUS OMOCEHCOPOB. YUeT KHHETUKU (PepMEHTATHUBHBIX
peaxImii U cTaauii MaccorepeHoca cyocTpara/mpoayKTa.

29. buoceHcophl: IPUMEHEHUE B SKCTPEMANIBHBIX CPENAX U YCIOBHUSX.

30. XuMHUYECKHE CEHCOpBl, pEaTu3yIoUMe MNpUHIUNB OuoMuMetuku. Ilomumepst ¢
MOJIEKYJIIPHBIMU OTII€YaTKaMH KaK aHaJoru (DepMEHTOB U M aHTHUTEN.

31. [lpuHIUIBI TUTAHUPOBAHMS TPU CO3JaHUU OMOCEHCOPOB: IMOCIEAOBATEILHOCTh PEIICHUS
3aJa4 ¥ COBMEILEHHE NHTEPECOB XUMUUECKOI U OMOJIOTNYECKOI COCTaBIAIOIIEH OMOCEHCOPOB.
32. KonBepreHuus OMOXMMHYECKOTO Tpolecca B ANMEKTpHUUECKUil OoTKIMK Ha mpumepe JIHK-
CEHCOpOB.

33. IlpuHIMOBI ONTUMU3ALMH KOHCTPYKIIMH OHMOCceHcopa (Ha IpUMepe UMMYHOCEHCOPOB)

7.4. Tab1una cOOTBETCTBUSI KOMIIETEHIMI, KPUTEPHEB OLIEHKU UX OCBOCHHS U
OLIEHOYHBIX CPEJICTB

HNupexc Pacmiugposka IHoka3zaresanb ¢opmupoBaHus Ouenovnoe
KOM- KOMIIETEHM U KOMIICTEHIMH ISl TAHHOM CpeacTBO
neTeH- AUCIHUNIHHBI
117071
YK-1 CHOCOOHOCTBH K B2 (YK-1) BJIAJAETD: naBsikamu Tectsl 6,7, 20-
KPUTHYECKOMY aHAIU3Y U KPUTHUYECKOTO aHau3a U OLICHKHU 24, 26, 40, 43,
OLICHKE COBPEMEHHBIX COBPEMEHHBIX HAYUHBIX JOCTHXEHUH |44
Hay4HbIX JTIOCTH>KECHHI, U PE3yJbTATOB JIEATEIBHOCTH 1O
TEHEPUPOBAHUIO HOBBIX UCH |pELICHUIO UCCIEOBATENbCKUX U
IIPU pEeLICHUU MPAaKTUYECKUX 3a/1a4, B TOM YHCIIE B
HCCIIE0BATENbCKUX U MEXTUCIUTUTMHAPHBIX 001aCTIX
MPaKTUYECKUX 3a7a4, B TOM
YUCJIE B
MEXIUCITUTUIMHAPHBIX
o0acTsax
YK-2 cniocobHocth mpoektupoBath |31 (YK-2) 3HATD: metonst Hayuno- (Tectsr 8-11, 13,
U OCYUIECTBIISATh HUCCIIEOBATEILCKON AEITEILHOCTH 16,17, 33-38,
KOMILICKCHBIC UCCIICIOBAHUS, 58-61

B TOM 4YHCIIE
MEXIUCIUIUIMHAPHBIE, Ha
OCHOBE LIEJIOCTHOTO
CUCTEMHOT'O0 HayYHOTO
MHPOBO33PEHUS C
HCIIOJIb30BaHUEM 3HAHUU B
00J1aCTH UCTOPUH U
¢bmtocopun HayKu
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YK-3 roroBHOCTh yuacTBoBaTh B |B1 (YK-3) BJIAJIETD: naBsikamu Tewmpl
paboTe poccUiCKUX 1 aHaJIM3a OCHOBHBIX pedeparos 2, 13,
MEX1yHapOIHbIX MHPOBO33PEHUYECKUX U Bomnpocs! k
HCCIEA0BAaTEIbCKUX METOJIOJIOTUYECKUX Mpobiem, B.T.4. [3aueTy 20, 21
KOJUJIEKTHBOB IO PELLICHUIO  [MEXJIMCUUIUIMHAPHOIO Xapakrepa, |Bompocsl k
HAYYHBIX ¥ HAy4HO- BO3HUKAIOIIUX MPHU paboTe 1Mo cemuHapam 2.1,
00pazoBaTeIbHbIX 3a/1a4 PELIEHUIO HAyYHBIX U HAy4HO- 2.2,4.1,4.15
o0pa3oBaTeNbHBIX 33724 B
POCCUHMCKHX WIJIM MEXAYHAPOIHBIX
HCCIIeI0OBATENIbCKUX KOJJIEKTUBAX
YK-4 rotoBHOCTh ucnonb3oBath (B3 (YK-4) BJIAETD: paznuunsimu | Tectsl 72-74,
COBpEMEHHBIE METO/IbI U METOZaMH, TEXHOJIOTUSIMU U TUTIaMH  |Bompock! k
TEXHOJIOTUU HAYYHOUN KOMMYHHKAIUI MPU OCYIIECTBICHUH |ceMHuHapam 2.15,
KOMMYHHUKAIIUU Ha npodeccuoHambHON AesTenbHocTr Ha |3.12, 3,13, 4.17
rOCy/IapCTBEHHOM U rOCyAapCTBEHHOM U HHOCTPAaHHOM
MHOCTPAHHOM SI3bIKax SI3BIKAX
YK-5 cniocobHocTh Tanuposats U (Bl (YK-5) BJIAAETD: Bompocsr k
pelmarp 3a1auu MpUEMaMHU U TEXHOJOTUSIMHU cemuHapam 2.2,
COOCTBEHHOI'O Leenoyiaranus, ueiaepeanuzaquu u - (2.6, 2.8, 2.12,
po(heCcCUOHATBHOTO U OIICHKHU pe3ybTaToB nearenbHoctd  |3.1,3.4,4.1,4.2,
JUYHOCTHOTO Pa3BUTHS 0 PEIICHUIO MPO(ecCHOHATBHBIX 4.4,4.7,4.12,
3azad. TEMBI JIOMaITHUX
pedepatoB u
npe3eHTanu 3,
4,6,10,13
OIIK- 1 |cocoOHOCTH B1 (OIIK-1) BJIAJETD: naBsikamu (Bompocs! k
CaMOCTOSITETILHO MoucKa (B TOM YHCJIE C ceMuHapam 2.1,
OCYIIECTBIISATh HAYYHO- WCIONIb30BaHueM uHpopMarmonnbix |2.11,2.13,2.14,
HCCIIEI0BATEIIBCKY IO cucTeM U 0a3 OaHHBIX) U 3.1,3.3,4.2,
JEATENBHOCTD B KpuTHuyeckoro aHanuza uHdopmarun |4.10, 4.14, Tembl
COOTBETCTBYIOLIEH 10 TEMaTUKE MPOBOIUMBIX JOMaITHUX
npodecCHOHANBHON 00IaCTH |UCCIIeOBAHUI pedeparon2, 4,
C MCIIOJIb30BaHHUEM 6,10,11,12,
COBpPEMEHHBIX METOJIOB BOMPOCHI K
HCCIICIOBAHUS 1 3auery 1, 13, 25,
MH(GOPMAITMOHHO- 26
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI
OIIK-2 ['otoBHOCTH opranuzoBath B2 (OIIK-2) BJIAJIETH: naBeikamu | Temsr
paboTy UCCIIEN0BATENbCKOTIO (KOJUIEKTUBHOTO OOCYKJEHHS IJIAHOB |IOMAIIHUX

KOJUIEKTHBA B 0071aCTH
XUMHHU U CMCIKHBIX HAYK

paboT, NoTydaeMbIX HaAy4YHBIX
pE3yJIbTaTOB, COTIACOBAHUS
UHTEPECOB CTOPOH U YPETyJINPOBaHUS
KOH(IMKTHBIX CUTYalllil B KOMaH e

pedepaton 15-
17, Bompocsl k
3auery 31-33.
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OIIK-  |[rOTOBHOCTBH K 32(OIIK-3) 3HATD: tpe6oBanust k |19, Tembl

3 MIPEToAaBaTeIbCKOM KBaTU(DUKAIIMOHHBIM paboTam JOMaITHUX
JESITEIBHOCTH TI0 OCHOBHBIM  |0aKaJIaBpOB, CIICIIUATUCTOB, pedepatos 4, 7,
00pa3oBaTeIbHBIM MarucTpoB 9,11,13,15
IporpaMmam BBICIIETO
o0Opa3oBaHus

[K-1 yYMEHUE IPUMEHSTh 31(IIK-1) 3HATb: coBpemenHOe 12, 14, 15,
OCHOBHBIE 3aKOHBI XUMHHU COCTOSTHUE HayKH B 00JIaCTH 41,42, 45, 46,
pu 00CyKJIEHUN AQHAIUTUYECKON XUMUH 48-50, 63
MOJTyYEHHBIX PE3yJIbTaTOB, B
TOM YHCJIE C IPUBJICYCHUEM
nH(GOPMAITMOHHBIX 623
TTAHHBIX

[TK-2 Cnocobnocts anammsuposats Bl (I1K-2) BJIAJIETD: naBeikamu (25, 27, 28,39,
[IOJIy4Y€HHBIE PE3YJIbTATHL, MOJTyYeHHs, IepBUYHOI 00paboTku u |47, 51-55
JieNiaTh He00X0AUMBbIe aHaJIM3a Hay4YHbIX JaHHbBIX,
BBIBOJIBI U )OPMYIIUPOBATh  |COBPEMEHHBIMU METOIaMHU
MIPEIOKEHHS MaTeMaTHYECKOW U CTaTUCTUYECKON

00pabOTKM XUMHYECKUX TAHHBIX

[1K-3 BJIaJICHHE METOJaMU B1 (IIK-3) BJIAJAETb: meronamu 29-32 ,63-65,
IUTAHUPOBAHUS, PETUCTPAlMU |IUIAHUPOBAHUS, TOATOTOBKH, TEMBI JJOMAITHHX
1 00paboTku pe3ynbTatoB  (mpoBeneHus HUP, ananuza pedepatom 13,
XUMHYECKOT0 SKCIIEPUMEHTA, [IOJYyUYEHHBIX JaHHBIX, 14, BotrpoChI K
OCHOBHBIMU CUHTETHUYECKUMHU |(pOPMYITUPOBKH BHIBOJOB U MPAKTHYECKUM
Y aHAUTATHYECKUMHU peKOMEH1aluii B 001acTH 3aHATHSIM 2.14,
METOJIaMU TIOTY4YEeHHS U AHATUTUYECKOU XUMHH 2.15
HCCIJIEIOBAHNS XUMUYECKUX
BEIIIECTB U PEAKIIHIA

[1K-4 Bnanenue coppemennbsivu |31 (ITK-4) 3HATD: coBpeMenHble 70-72, BOpOCHI
KOMIIBIOTEPHBIMH MH(OPMAaLIMOHHBIE TEXHOJIOTHUH, K MIPaKTHYECKUM
TEXHOJIOTUSIMH, nHpOpPMALMOHHOE 0OecrieueHue 3aHATUAM 3.5,
MPUMEHSAEMBIMH MTPU WHTEPHET- KOHPEPEHITNH, 3.11, 4.16, TembI
00paboTKe pe3ybTaToB TpeOOBaHUS K COJIEPKAHUIO U JOMAITHIX
Hay4HBIX SKCTICPUMEHTOB U |paBmiia oopMIIeHUs pyKonuced kK [pedeparos 14,
cbope, 00paboTKe, XpaHEHUH |TyOIMKALUU B PELICH3UPYEMBIX 15
U nepeayu HHPopMaluu HAyYHBIX U3JAHUSIX
[IPY TPOBEICHUN
CaMOCTOSITETIbHBIX HAyUHBIX
HCCJIEIOBAaHUN

IIK-5 @opMUPOBAHUE OIBITA B1 (IIK-5) BJIAJIETD: HaBbIKaMu Tewmpl
Mpo(hecCUOHATBHOTO YUACTHs |COCTABICHHS U MOIa4U KOHKYPCHBIX — |TOMAITHHX

B HAYYHBIX JTUCKYCCHSIX,
YMEHHUE TPEICTABIATh
MOJTy9YCHHBIC B
WCCIICIOBAaHHUSAX PE3YJIbTATHI
B BHJIC OTYCTOB U HAYyYHBIX
Iy OTTMKaIHiA

3a5BOK, B TOM YHCJIE
MEXIYHapOIHbIX, HA BBINIOJIHEHHE
HUP no aHanuTHaecKor XUMUH,
npeacrasieHus pesyiasraros HUP B
BH/JIE [TIE€YATHBIX MAaTE€pPUAJIOB U
YCTHBIX COOOIIEHUI

pedepatoB 16-

18, BompockI k

MPaKTUYECKUM
3aHATHAM 3.14-
3.16, 4.18.
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T1IK-6 Cnoco6nocts opranuzoBath |31 (IIK-6) 3HATD: coBpemennbie 1-7, 18, 56, 57,
Y IPOBOJUTH MCCIIEOBAHUS B|METOJUKH U MOIXObI 66-69

paMKax XUMUYECKUX U TEOPETUUECKOTO U

CMEXHBIX CHEIHAbHOCTEH  |IKCIEPUMEHTAIBHOTO PEIICHUS
KOMIIJIEKCHBIX XUMHUYECKUX 3a/1a4 C
MIPUBJICYEHUEM COBPEMEHHOTO TTapKa
WHHOBAIIMOHHOTO 000PY/I0BaHUS B
pamkax HUP

8. METOINYECKHUE YKA3ZAHUA JJISA OBYYAIOIIUXCA TP OCBOEHUHN
JUCHUIIVIMHBI

W3ydeHnue NUCHUIUIMHBI CIEAYyET HAUYMHATH C MPOpabOTKH pabodell MporpamMMmbl, yaemss
oco0oe BHUMaHUE IENsIM U 3a/layaM, CTPYKTYpe U cofepaHHuio Kypca. HemocpeacTBeHHo aiis
MNOJArOTOBKM K TEKYLIEMY KOHTPOJIIO CJIEJYET HCIOJb30BaTh KPATKUN KOHCHEKT JICKIIHH,
KOTOPBI COAEPKUT PEKOMEHIALMU 10 TEOPUU M MaTepualy MpPeIIIeCTBYIOIUX YUYeOHBIX
KypCOB, HEOOXOJUMBIX JJIsl YCBOCHUS HOBOTO MaTepuana. O3HaKOMJIEHUE C HUM PEKOMEHIYEeTCs
HEMOCPEACTBEHHO Mepe]] KaXI0H eKIuen 1ig 00JIeryeHus: ee yCBOSHHS U 3alIOMUHAHUS HOBOTO
matepuaia. @OH/IbI OLIEHOYHBIX CPEJCTB, BKIIOYAIOILINE BOMPOCHI K CAMOCTOSTEIHHON padoTte
CTYJICHTOB, TECThI, OWJIETHl KOHTPOJBHOH pabOThI M 3auera, BKIOYECHB B coctaB YMK
JUCLUIUINHBL.

Pekomenayercss mpocMaTpuBaTh KOHCHEKT JIEKIIMM cpa3zy IIOcie 3aHSATHH, oTMevas
MaTepuasd M BOIPOCHI, BBI3BABIIME 3aTPYAHEHMs Ul NOHMMaHHuA. [[I9 OTBETOB Ha HHX
pEKOMEHAyeTCsl UCMOJIb30BaTh PEKOMEHIYEMYIO JIUTepaTypy M cCbUlkM Ha VHTepHeT-
VCTOYHUKH, JAHHBIE B AaHHOTALIMM K KaKIOW JieKuuu. Iy yaydllleHns 3allOMUHaHUs MaTepuana
PEKOMEHyEeTCSl COOTHECTH 3alHMCH KOHCIEKTa JIEKIUH ¢ npe3eHTanuusMu. CieayeTr peryssipHoO
NOBTOPATh TPOWJCHHBIM MaTepuall, OCOOCHHO B MpPENJBEPUH TEKYIIEro KOHTPOJIs (YCTHOTO
orpoca, TECTHUPOBAaHUS, KOHTPOJIbHOM paboThl). Ecinum camMoCTOSTENbHO B JIEKUHOHHOM
MaTepHale pazodpaTrbcs HE yNaloch, CIelyeT YeTKO C(OpMYIHpPOBATh BOIPOCH M OOpaTHUTHCS
3a Pa3bSICHEHUSAMM K IPEroAaBaTeNli0 Ha KOHCYJNbTaUMW WiW Ommkaimeil nexkuuu. Taxoke
HE00X0IMMO KOHTPOJHUPOBATh YCBOEHHE MPOMJIEHHOr0 MaTepHala 10 KOHTPOJIBHBIM BOIPOCAM
K JekiusaM. He pekoMeHyeTcs moab30BaThCSl KOHCTIEKTAMHU JIEKIUI, COCTaBIEHHBIMU JAPYTUMU
CTYJCHTAaMH, OCOOEHHO €CIM OHHM OTHOCATCS K JPyroMy ToOay. OTO CHIDKAeT YCBOCHHE
MaTepuaiga M ero nmoHumanue. [Ipm HE0OXOIUMOCTH B KOHCIEKTHI JIGKIIMM MOXHO BKIJIIOYATh
Clalipl TMpEe3eHTAUuMid W pa3JaToOyHble MaTepHualbl, OJHAKO WX CJIEAyeT JOIOJIHATH
MOSICHEHUSIMU, BBITIOJHSAEMBIMU Ha NoJsAX. Kareropuueckn He peKOMEH 1yeTCsl UCIIOJIb30BaTh Kak
KOHCITIEKThl YMEHBIICHHBIE KOIMUHU TIJIaB Y4YEOHHKOB, B TOM YHCIIE, W3 PEKOMEHJOBAHHOU
JUTEpaTyphl, MOCKOJIbKY OHU HE CIIEAYIOT B MOJHONW Mepe JOrHMKE MPOrpaMMbl Kypca M 4acTo
JIAIOT CBEJICHHUS Ha PA3IMYHOM YPOBHE OOBSCHEHHS U JI€TAIN3AIUH.

9. YHEBHO-METOAUYECKOE U UTH®OOPMALIMOHHOE OBECIIEYEHUE
JAUCHHUIIJINHBI
Ocnoenasa numepamypa:
1. OCHOBBI aHAIUTUYECKON XUMHH: B 2 TOMax: Y4eOHUK ISl CTYZACHTOB BBICIINX YUEOHBIX 3aBEJICHU,
00yJaromuXcsl M0 XUMUISCKUM HarpaBieHUsM / mof pea. akan. FO.A. 3omorosa. 5-¢ u3j., crep.. Mocksa:
Axagemus, 2012.; 25 T. 2.2012. 407 c.

2. XuMu4eckui ananus B MeauiuHckoi quarnoctuke (IIpodaemsl ananutudeckoii xumun. T. 11) Iox pen.
bynnukosa I'.K. M.: Hayxka, 2010.

3. Kpuctnan, I'. Ananurnueckas xumust: B 2 T. / I'. Kpucrtunan; nep. ¢ anrin. A.B. 'apmama [u ap.]; BCTyIL.
ct. akaa. PAH 10.A. 3onoroBa. Mocksa: BUHOM. JlaGopatopus 3nanwmii, 2011.; 25[T.] 1. 2013. 623 c.

4, Xumudeckast 6€30MacHOCTh U MOHHUTOPHHT JKHBBIX CHCTEM Ha MPUHIIAIAX OHOMUMETHKH:
[DnexTponHEI pecypc] Yuebnoe nocodue / I'.K. Byaaukos, C.}O. I'apmonos u ap. - M.: HUL| UH®PA-
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M, 2013. - 320 c.: 60x90 1/16. http://znanium.com/go.php?1d=354022

/Jlonoanumenshan numepamypa:

1. IIpobnembr anamuTrueckoit xumuu / Poc. akan. Hayk, OTA-HHE XMMUU U HAyK O MaTepuanax, Hayq.
COBET 10 aHAJIUT. XUMHH ; peakod.: akaa. 0. A. 3onoroB (npen.) u ap. — Mocksa : Hayka, 1970 .— ;
22.T. 12: buoxuMuueckre MeToIbl aHanm3a / moa pena. A.X.H. b. b. [3aatueBa .— 2010 .— 390, [1] c.

2. Eptiorun, ['ennaguit AprypoBud. OCHOBBI OMOCEHCOPUKH : yueb. mocoodue / I'. A. Eptiorun, I'. K.
bynnuxkos, E. E. CroiikoBa ; Kazan. roc. yH-1, Xum. ue-T uM. A. M. Bytneposa .— Kasans : [Ka3zan. roc.
yH-T], 2007 .— 80 c.

EBtiorun, ['ennanuii AptypoBud. OCHOBBI OMOCEHCOPUKH [ TEKCT : 3NMeKTPOHHBIH pecypc] : (yuebHoe
nocobue) / I'. A. Estiorun, I'. K. bynaukos, E. E. CroiikoBa ; Kazan. roc. yH-T, Xum. uH-T uM. A. M.
BytnepoBa .— Dnextponnsie ganusie (1 gaitn: 2,52 M6) .— (Kasanp : Hayunas 6ubnmoreka Kazanckoro
(dbenepanpHOro yHUBepcuteTa, 2014) .— 3ari. ¢ sxpaHa .— Pexxum gocTyna: OTKPBITHIH.

Opurunan konuu: OcHOBBI OnoceHcopukH : yued. mocodue / I'. A. Ertiorun, I'. K. Byanukos, E. E.
CroiikoBa ; KazaH. roc. yH-T, Xum. uH-T uM. A. M. bytnepoBa .— Kaszans : [Ka3an. roc. yu-t], 2007 .— 80
c.: un. ; 25, 100.<URL:http://libweb.kpfu.ru/ebooks/publicat/0-766808.pdf>.

4. ITpobnemsl ananuTrdeckoit xumun / Poc. akan. Hayk, OTa-HHE XUMUM U HAyK 0 MaTepuanax, Hayd.
COBET 10 aHAJIUT. XUMHH ; peakod.: akaz. 0. A. 3onotoB (pen.) u ap. — Mocksa : Hayka, 1970 .— ;
22.T. 16: ®apmanestuueckuit ananmus / [C. I'. A6xymnuna, A. I1. Actamkuna, C. C. babkuna u ap.] ; mox
pen. npod. I'.K. Byaaunkosa u pod. C.}O. 'apmonoBa .— Mocksa : Apramak-Menua, 2013 .— 773 c.

IIporpammuoe odecneuenne u UurepHeT-pecypceni:

1. http://chem.ken.ru «buocencops! B Kazanckom yHuBepcureTe» (0030pHBIE MaTepHallbl, ”HTEPAKTHBHEIC
MO/IETIU TIOBEJICHHUSI OMOCEHCOPOB)

2. http://www.gatewaycoalition.org/files/hidden/sensr/tocsenf.htm (0630pHBIE MaTepHabl, UCTOPHS
OHOCEHCOPOB)

3. http://www.ornl.gov/info/ornlreview/rev29 3/text/biosens.htm (mpumMeHeHHE OMOCEHCOPOB B MEIUIINHE
1 DKOJIOTHH)

10. MaTepuanbHO-TeXHUYECKOe o0ecnedyeHue JUCHUNINHBI (MOLYJIs)
KomneroTepHsbIit mpoeKkTop
Cucrema MHTEPaKTUBHOTO OIpoca.

[Iporpamma cocraBieHa B cooTBeTcTBUM ¢ TpeboBanusimu PI'OC BO u ¢ yderom
pekoMeHmanuii o HampasieHuio noarotoBku ([Ipukas MunoOpuayku P® ot 30.07.2014 Ne
869)

ABTOpBI:

3aBeyronuii kadenapoit aHATUTUYECKOW XUMUHU

Xumunyeckoro netutyta uM.A.M.bytineposa KOV,

[Tpodeccop, a.x.H. I".A.EBTIOTHH
Peuensenr:

[Tpodeccop kadeappl aHATUTHISCKON XUMUH

Xumunyeckoro netutyta uM.A.M.bytineposa KOV,

[Tpodeccop, a.x.H. D .I1.Mensaauesa

[Iporpamma omoOpeHa Ha 3acelaHUd y4eOHO-METOAMYECKOM Komuccuu MHCTUTyTa
npotokoia Ne 7 ot «31» aBrycra 2015 r.

IIpunoxxenus:
[Ipunoxenue 1. baHk OlIEHOYHBIX CPEACTB.
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[Onexrponnsiii pecypc] Yuebroe mocobue / I'.K. Byxuukos, C.IO. 'apmoHoB u ap. - M.: HUL] UHDPA-
M, 2013. - 320 c.: 60x90 1/16. http://znanium.com/go.php?id=354022

Honoanumenvnaa aumepamypa:

1. ITpoGnembl ananuTuueckoit xumuu / Poc. akan. Hayk, OTA-HUEe XUMUHU U HayK O MaTepuasiax, Hayu.
COBET I10 aHAJUT. XUMHUH ; peakod.: akad. FO. A. 3onoros (npex.) u ap. — Mocksa : Hayka, 1970 .— ;

22.T. 12: buoxumudeckue meronsl ananusa / [Bynuukos I'. K. u ap.] ; nox pen. a.x.H. B. B. JI3anTneBa .—
2010 .— 390, [1] c.

2. Esmiorun, 'ennaaunit AptypoBud. OcHOBBI GHOCEHCOPHKH : yueh. mocobue / I'. A. Estiorun, I'. K.
Bynnukos, E. E. Crolikosa ; Ka3an. roc. yH-t, XuM. ud-T um. A. M. Bytneposa .— Kasaus : [Ka3an. roc.
yH-1], 2007 .— 80 ¢.

Estiorun, 'ennaauit Apryposuu. OcHOBBI GroceHcoprkH [TeKCT : 3/eKTpoHHBIH pecype] : (yueGHoe
nocobue) / I'. A. Esriorun, I'. K. Byanukos, E. E. Croiikosa ; Ka3au. roc. yH-T, XuM. HH-T uMm. A. M.
ByTtieposa .— OnekrpoHHble naHHbe (1 ¢aiin: 2,52 M6) .— (Kasans : Hayunaa 6ubnuoteka Kasanckoro
denepansHoro ynusepcuteta, 2014) .— 3aru. ¢ skpaHa .— PexuM J0CTyma: OTKPHITHIH.

Opurunan xonuu: OcHOBbI GuoceHcopuky : yueb. nocobue / I'. A. Estiorun, I'. K. Byaukos, E. E.
Croiixosa ; Kasan. roc. yu-1, Xum. uH-T uM. A. M. Bytneposa .— Ka3zans : [Kazan. roc. yu-1], 2007 .— 80
¢.: ui. ; 25, 100.<URL:http://libweb.kpfu.ru/ebooks/publicat/0-766808.pdf>.

4. IIpoGnembl ananuTuueckoi xumun / Poc. akan. Hayk, OTA-HHE XHMHH M HayK O MaTepuaiax, Hayu.
COBET IO aHATUT. XUMHH ; peaKoi.: akad. 0. A. 3onoToB (mpen.) u ap. — Mocksa : Hayka, 1970 .—;
22.T. 16: ®apmaneptuueckuii ananus / [C. I'. AGaynnuna, A. I1. Acramkuna, C. C. babkuna u ap.] ; mox
pen. npod. I'.K. bynauxosa u ipod. C.1O. ['apmonoBa .— Mocksa : Apramak-Meaua, 2013 .— 773 c. :
wiL., Tabn. — (Cepus "[Ipobnems! anamuTrveckoi xumuu") (Hayunoe coobimecTBo)

IIporpammuoe obecniedenne u UHTEpHET-pEcypebl:

1. http://chem.ken.ru «brocencopsr B Kasanckom yHuBepcuteTe» (0630pHBIE MaTepUaibl, HHTEPAKTHBHBIE
MOJIeJIM NIOBEAEHUS OMOCEHCOPOB)

2. http://www.gatewaycoalition.org/files/hidden/sensr/tocsenf.htm (0630pHBIe MaTepuasl, HCTOPHS
6HOoCEeHCOpOB)

3. http://www.ornl.gov/info/ornlreview/rev29_3/text/biosens.htm (npumeneHre GHOCEHCOPOB B MEIUIIHHE
Y 9KOJIOTUH)

10. MaTepuaibHO-TeXHHYECKOe 00ecnedyeH e THCUHIIMHbLI (MO/LYJIs1)
KomnsroTepHsliii mpoexTop
CucTeMa HHTEpaKTHBHOTO OIpoca.

[Iporpamma cocraBiieHa B coorBercTBUM ¢ TpeboBanusmu P®IOC BO u ¢ yuetom
peKOMeHJanui 1mo HampasieHuo noAarotoBku (Ilpmkaz MunoGpuayku P® ot 30.07.2014 Ne
869)

ABrtop: npod. I'".A.EBTiorun %
Peniensenr: npod. D.I1.Mensuuesa ‘%}Z

[Iporpamma ono6peHa Ha 3aceqaHuM y4eOHO-METOAMYECKONM KOMHCCHHM WMHCTHTYTa
nporokon Ne 7 ot «31» aBrycra 2015 r.

[Ipunoxenus:
Ilpunoxenue 1. baHK OLEHOYHBIX CPEICTB.
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b. Briaronapst noHuMaHuio Teopur GEpPMEHTATUBHOTO KaTaln3a
B. braronaps nosiBIeHHI0 KUCIOPOAHOTO aTunka (31ekTpona Kiapka)
I'. barogaps MOHMMAaHKUIO MEXaHU3Ma BOCCTAHOBJICHHS KMCIIOPOAA Ha 3eKkTpoae Knapka

8. luHaMHYeCcKue CUCTeMbl peruCTPalliy CUTHAJIA OHOCeHcopa:

A. VI3MepsI0T CUrHaJ, CBA3AHHBIN C IIOOBIMU OMOXMMHYECKUMH B3aUMOIEHCTBUAMU

b. V3mepstoT curHai, OTHOCSIINNCS K MAKCUMAIBHON CKOPOCTH OMOXUMHUYECKON peaKinu
B. [IppumeHNMBI TOJIBKO K CUCTEMAM, HaXOASAIIUMCS B PABHOBECHH

I'. U3mepsroT CKOPOCTh OMOXMMHUYECKOHN peakIny KaK H3MEHCHHE CBOHCTBA CHCTEMEI BO
BPEMEHU

9. CTauMoHapHbIe CHCTEMbI PerHCTPAIMM CUTHAJIA OHOCEeHcopa:

A. TepMuH IPUMEHUM TOJBKO K CHCTEMaM, HaXOSAIIUMCS B HCTUHHOM PaBHOBECHUU

b. U3mepsitoT curHan, cBsi3aHHBIN ¢ TIOOBIMU OMOXUMUYECKUMU B3aUMOACHCTBUSIMHU, €CITH

MapaMeTpbl CUCTEMbI HE MEHSIIOTCSI BO BPDEMEHU

B. U3mepstoT curHai, OTHOCSIIIUNACS K MAKCUMAaIbHOW CKOPOCTH OMOXMMHUYECKOM peakinun
I'. I3aMepsitoT 1mos10keHne paBHOBECHS B3aUMOJICHCTBUS OMOXUMHUYECKUX KOMIIOHEHTOB 110
JOCTH>)KEHHUIO TOCTOSIHHBIX XaPAKTEPUCTUK CUCTEMBI BO BPEMEHH

10. U3mepeHne Ha4aJIbLHOI0 U3MEHEHHs CHTHAJIA OMOCeHcopa:

A. BbIroiHO, TaK Kak YKOHOMUTCSI BpEMsI

b. TaeT MakcMMaIbHY10 BOCIIPOU3BOAUMOCTb U3MEPEHUS

B. [IpumeHnMO TOIBKO 17151 PEPMEHTHBIX PEAKIIUMA

I'. MoseT ucnonb30BaThCsl ISl pErUCcTpaliii paBHOBECHBIX PEaKLUi, €CIIN JOCTH)KEHNE
paBHOBECHS TPEOYET CIUIIKOM MHOI'O BPEMEHU

11. Kakue u3 HHKeNpUBeIeHHBIX BLICKA3bIBAHNH BEpPHbIE:

A. YyBCTBUTEIBHOCTh ONpEAEIeHuUs CyOcTpaTa ¢ HOMOIIBIO OMOCEHCOPA BBIIIE, YEM C
HATUBHBIM (pepMEeHTOM

b. Uem MeHbIIe BpeMs OTKIMKA (PePMEHTHOTO OMOCEHCOpa, TEM BBIIIE CUTHA

B. YBenuuuBas BpeMsi KOHTaKkTa cyocTpaTa u pepMEeHTa, Mbl YBEIMYMBAECM CUTHAI OMOCEHCOpa
I'. YBennunBas Konu4ecTBO (pepMEHTA, Mbl YBEJIMUNBAEM TyBCTBUTEIBHOCTD OIIPEACTICHUS
cyOcTpara

12. Ucnosab30BaHue OMOCEHCOPOB B IKOJIOT0-aHAJTUTHYECKOM KOHTPOJIE CBA3aHO C TeM,
4yTo:

A. MHOTHe TOKCUKAHTHI SIBJISTFOTCSI HHTUOUTOpaMu (hepMEHTOB

b. bruoceHcopsl MO3BOJISAIOT NPOBOAUTH U3MEPEHNS KOHIICHTPALIUY 3arPS3HSAIOIINX BELIIECTB B
MOJIEBBIX YCIOBUAX

B. Ucnonp3oBanre OMOCEHCOPOB YACHICBISIET aHAIA3

I'. buoxumuueckue B3auMOAECHCTBUS — MOJIEIIb ICMCTBHS 3arps3HAIOLIErO BEUIECTBA HA )KUBOU
OpraHu3M

13. DyekTponoauMepu3anus Kak cnocod MMMOONJIN3aum:

A. Tlo3BouisieT CHU3UTH KOMUUecTBO Tpedbyemoro Oemnka (JJHK)

b. Tlo3BomsieT COKpaTUTh YHCIIO CTAJANK B METOIUKE UMMOOMIA3AITIN

B. Pa3HOBHIHOCTH BKIIFOUEHHUSI OMOKOMITOHEHTA B TIOJIMMEPHYIO TUICHKY

I'. Tpebyet OGosbiie OMOTOTUYECKOTO KOMIIOHEHTA, YE€M 30J1b-T€JIb UMMOOMITH3AIINS

14. B nepBoM ONMCAHHOM B JIUTepaType OHOCEHCOpe:

A. Ucnonp3oBanu npenapat pepmenTa, afcopOupoBaHHbII Ha TOBEPXHOCTH LIET0(paHOBON
IUICHKH
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b. Ucnons3oBanu nusmenenue pH pactBopa npu OKUCIEHUHU TIIFOKO3bI
B. Ucnonb3oBanu B kauecTBe CUTHANIA TOK BOCCTAHOBIICHUS KUCIOPOIa
I'. Ucnonp30Bainy B KaUeCTBE CUTHAJIA TOK OKUCIIEHUS TIIFOKO3bI

15. Iloyemy riIrOKOMeTpPbI HALIM HIMPOKOE MPAKTHYECKOe MPUMeHeHue?

A. brarogaps yn1o0cTBy U3MEpEHHs CUTHANA

b. 3-3a mmpoKoro pacipocTpaHEeHUs YHUBEPCAIbHBIX CPEACTB U3MEPEHHUS CUTHAJIA

B. 13-3a 0omnb1110ii MOTPEOHOCTH B ITaHHOM BUJIE€ aHAJIN3a HE TOJIBKO B MEIUIIMHCKHX
YUPEXKIEHUSAX, HO U 'y OTAEIbHBIX NallUEHTOB

I'. braronapst BBICOKOH yCTOWYMBOCTH (pepMEHTa B coCcTaBe OMOCEHCOpa U y100CTBY pabOThI €
HUM

16. Kakue kaaccol (pepMEeHTOB NMPONYILIEHbI B CJIeAYIOLIEM MepeyHe:
JUra3bl, THAPOJIA3bl, H30MEpa3bl, JINA3bI

17. CyocTpaTHas cneun(puuHOCTH epMEHTOB 03HAYAET:

A. CrtocoOHOCTE (hepMEeHTa KaTaaTu3upoBaTh MPEBPAIICHUE CTPOTO OTPEICIICHHOTO COSAMHCHHUS
b. CocoOHOCTh (pepMeHTa KaTaIM3UpPOBATh PEAKLIUIO OMPECIICHHOTO THIIA

B. CriocobHOCTh (hepMeHTa KaTAIM3UPOBATh MPEBpalleHre cyocTpara 3QpeKTHBHEE, UeM B
He(epPMEHTATUBHOM MpEeBpaIleHUN

I'. CiocobHOCTB (hepMeHTa MEHATH (P (HEKTUBHOCTH B MPUCYTCTBUU APYTHX COSAMHEHHIMA

18. I'ennast moanukanus pepmMeHTOB HEOOX0AUMA:

A. JIns oGnerdyeHus ero BbIIEICHUS U3 OpraHUu3Ma — IOHOpa
b. Jlnsa o6nerdenuss X ”MMOOUITA3AITAN

B. [lng usmenenus cyocTpaTHON CEU(PUIHOCTH

I'. Ins u3sMeHeHuss HHrHOMTOPHOH crieu(pUUHOCTH

19. YcraHoBHuTe, KAK MEHSIETCH CTENEeHb CJI0KHOCTH 3a/1a4H, pellieHue KOTOPOoil TpedyeTcst
B pa0boTe OakanaBpa — CrieruaInucTa — MarucTpa:

A. Br160p 6HMOJOrHYECKOr0o KOMIIOHEHTa M 000CHOBaHHE CII0C00a PEruCTpaluy CIICUPHUECKUX
B3aUMO/JICCTBUI C €r0 y4acTUEM

Bb. UMmMoOmm3amusg OHOIOrM4ecKOro KOMIIOHEHTA

B. Pa3paboTka criocoba ornpeaesieHuss ”HAUBUIYaIbHOTO COCTMHEHHSI C TIOMOIIBI0 OMOCEHCOopa
I'. Usmepenne KHHETUKN OMOCTIEITU(PUIESCKIX B3aUMOCHCTBHIA

20. Teopusi KOMIJIEMEHTAPHOCTH B (pepMEHTATUBHOM KAaTaJIM3€e 03HAYAET:

A. AKTUBHBIH IIEHTP CTPYKTYPHO MOI00€H MOJIEKyJie cyOcTpaTa.

b. ®yHKIIMOHATBHBIE TPYTITHI AKTUBHOTO IIEHTPA MOCTOSIHHO PACIIONIATaI0TCS TAKUM 00paszom,
yTOOBI CBSA3aTh MOJICKYJTy CyOcTpara.

B. ®yHKIIMOHATBHBIC TPYHIBI aKTUBHOTO IIEHTPA OTHOCATCS K COCETHUM aMUHOKHUCIOTHBIM
OCTaTKaM MEePBUYHON aMUHOKHCIOTHOM MOCIeI0BAaTEIbHOCTH.

I'. AkTuBHBIN IIEHTp depMeHTa CreUPUICH TOJHKO K MOJIEKYJe cyOcTpaTa U He pearnupyer ¢
HHTHOUTOpaMHU.

21. Teopust HHAYIUPOBAHHOIO COOTBETCTBUS B (PePMEHTATHBHOM KATAJIN3€ 03HAYAECT:
A. AKTHUBHBIH LEHTP CTPYKTYpPHO MOJJ00EH MOJIEKyJIe cyOcTpara.

b. ®yHK1MOHATbHBIE TPYTIIBI AKTUBHOTO LIEHTPA MOCTOSIHHO PACIoJaraloTcs TakuM 00pazom,
4TOOBI CBSA3aTh MOJIEKYITy cyOcTpara.

B. ®yHKIMOHANBHBIE TPYNIIBI aKTUBHOTO LIEHTPA OTHOCATCS K COCETHUM aMUHOKHCIIOTHBIM
OCTaTKaM MEPBUYHON AMUHOKHUCIOTHOM MOCIIEI0BATEILHOCTH.
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I'. AxTuBHBIN IEHTp (hepMeHTa crierdrueH He TOIBKO K MOJIEKyJie cyOcTpaTa, HO U K
CTPYKTYPHO POJCTBEHHBIM MOJICKYJIaM.

22. Kakoe yTBepak/aeHHe CIPABEATUBO LIS KKHCIbIX» AMHHOKHMCJIOT:

A. Bropas xapOoKcHIbHAS TPYIINIa MOXET yU4aCTBOBATh B 00pa30BAHNH TETITUAHOMN CBS3H

b. Takue aMMHOKHUCIIOTHI HE MOT'YT CYIIECTBOBATh B KATHOHHOM (opme

B. ononHurenbHble KapOOKCUIIbHBIE TPYMNIIBI YYACTBYIOT B pEaKLUAX KOMILJIEKCOOOPAa30BaHUs C
MOHAMH METaJJIOB

I'. JlomomHuTENBEHBIE KAPOOKCHIIBHBIE TPYIIIBI HE yUYACTBYIOT B (JOPMHUPOBAHUH TPETUIHON
CTPYKTYpbI Oenka

23. Kakoe yTBepiKJAeHHE CIPABEATUBO i1 «KOCHOBHBIX)» AMHHOKHCJIOT:

A. Bropast aMuHOTpyIITIa MOXET Y9acTBOBATh B 00pa30BaHUM MMETITUIHON CBS3H

b. Takre aMUHOKHCIIOTHI HE MOTYT CYIIIECTBOBaTh B aHUOHHOW (opme

B. JlomoHUTETBHBIE aMHHOTPYTITIBI YYACTBYIOT B PEAKIHSIX KOMIUIEKCOOOpa30BaHUS C HOHAMU
METAJIJIOB

I'. lomoyTHUTE ThHBIE aMHUHOTPYTITIBI HE YYaCTBYIOT B (DOPMHPOBAHUH TPETHIHON CTPYKTYPHI
Oenka

24. IlpupoaHbie aAMUHOKHCJIOTHI B COCTaBe 0€JIKOB MOT'YT CO/1€PKATh A0NOJHUTEIbHbIE
(pyHKUMOHA/IbHBbIE TPYIIBI:

A. T'uapokcusbHbIe

b. Amunusie

B. Kap6okcunpHbie

I'. Anpneruanie

25. Kakue 3a1aum peniaeT KHHETHYECKHU A aHAIU3 (PepPMEHTATHBHOM peaKkiuu
NPHUMEHHUTEIbHO K OHOCeHCOpaM:

A. Ompenenenue apduanoctu GpepmenTa u cyocrpara

b. Ouenka pabounx KOHIIEHTpaIUii cyocTpaTa st paboThl C OMOCEHCOPOM

B. M3yuyenue mexaHu3Mma B3aMOACUCTBUS (PepMeHT - cyOcTpaT

I'. Oruenka TeopeTUYECKUX MPEAETIOB OIpeieieHus cyocTpaTa U MHTHOUTOpa

26. Boicokast 3ppeKTUBHOCTH ()ePMEHTOB KAK KATAJIU3aTOPOB CBA3aHA C TeM, YTO:
A. OHH yCKOPSIFOT peakiuu cyOCTpaToB 3HAYUTENHHO CUIIbHEE, YEM CUHTETHICCKHE
KaTaJIn3aTopPhI

b. Onu ocymiecTBIsAIOT (QYHKIIMH KaTaln3a B BOJHBIX paCTBOPAX

B. OHu criocoOHBI KaTaIM3upOBATh CTPOTO OMPE/IETICHHBIC TUITBI PEAKITUN

I'. Onu ocymiecTBIAIOT (GYHKIMM KaTalnu3a Ipy TeMIiepatypax, OJU3KuX K KOMHATHOM

27. YpaBHenue Muxasiauca-MeHTeH:

A. OTpakaeT HEIMHEHHYIO CBSI3h CKOPOCTH (DEPMEHTATUBHON PEAKIIMKM U KOHIICHTPAIIUH
cyOcTpara

b. OnpenensieT MMHENHHYIO 3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHOM PEaKIIUU OT KOHIICHTPAIIUN
cyOcTpara

B. OnpenensieT 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHON PEaKIIuU OT BPEMEHHU

I'. Onpenensier cBsA3b MEXy KOHIIEHTpanueil cBo6oaHOro pepmenta u cyocTpaTta

28. OnpenesieHne KUHETHYECKUX MApaMeTPOB (pepMEHTATUBHOI peakuuy Heo0X0AUMO ISt
TOro, YTOObI:

A. OnTuMHU3UpPOBaTh COCTAaB OMOYYBCTBUTEIBHOTO €105l OHOoCceHcopa

b. CnenoBath Tpaguiuy OMOXUMHUYECKOTO aHATN3a, PealbHO AJi1 OMOCEHCOPOB OHU HE HYKHbI
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B. KonTponuposats unctoTy pepmenta
I'. YcTaHOBUTH IPUCYTCTBHE MHTUOUTOPOB (hepMEHTA U MEXaHU3M UHTHOUPOBAHHUS

29. Metoasb! Xeiinca u Unn-Xodgeru:

A. Hcnons3ytoT pa3nnyHbie GOpMBbI IpeACTaBIeHUs ypaBHeHUsI Muxasnuca-MeHTeH

b. Ornnuatores ot Merona JlaliHynBepa-bepka MeHbIIeH TOYHOCTBIO pacyeTa KHHETUYECKUX
IapaMeTpOB peaKIuu

B. Otnuuatorcs ot merona Jlaitnynsepa-bepka Tem, 4To 0a3upyroTcsi Ha APYTUX ypaBHEHUAX
(epMEHTaTUBHON KUHETUKHU

I'. Otnnuatores ot Meroa JlaitnyuBepa-bepka 60:b11eil TOUHOCTBIO NPEACTABICHUS JAHHBIX

30. KoncranTra Muxasjauca:

A. Mepa ckopoctu epMEHTATUBHON PEaKIINH.

b. KonnenTparus cydcrpara, mpu KOTOPOH CKOPOCTh PEaKIMK PaBHA MOJIOBUHE MAKCUMAIBHOM
CKOPOCTH PEaKIIHH.

B. Mepa cpoactsa cyOcTpaTa k pepMeHTy.

I'. Mepa uyBcTBUTENHHOCTH (DEPMEHTATUBHOTO METOIa ONIPEICIICHHSI CyOcTpaTa.

31. OrkJ1oHeHust oT Teopun Muxadianca-MeHTeH B pepMEHTATHBHOM KaTaJiu3e:

A. CBs13aHBI ¢ KOOIIEPAaTUBHOCTBIO B3aUMOICHCTBUSA

b. O6ycnoBneHbl HaMTMYUEM HECKOJIBKUX U30(EPMEHTOB C OJIM3KUMU XapaKTEPUCTHKAMU
B. CBs3anbl ¢ 601bIIMMH MOTPEUTHOCTSIMA U3MEPEHUSI CKOPOCTH PEAKIMU

I'. CBs13aHbI ¢ pa3inuyuusMy aKTUBHOCTH CyObEeTUHUL] PepMEeHTa

32. Metoa JlalinynBepa-bepka (1BOMHBIX 00PATHBIX KOOPAUHAT) B (pepPMEHTATHBHOM
KaTajause:

A. ENVHCTBEHHBIN, TO3BOJIAIOIINX NTPABUIIBHO ONPEAEIATh KUHETUUYECKHUE TapaMeTPhI
(dbepMeHTaTUBHON peaKIuu

b. TaeT noctaTOYHO OOJIBIIYIO TOTPEIIHOCTD U3-3a HEPETYISAPHOCTH IKCIIEPUMEHTAIBHBIX
3HA4YEHUH, OTKJIAJBIBAEMBIX 10 OCH aOCLUCC

B. Camoii npocToii AJ1 UCIIOJB30BaHUs IPU pacueTe KOHCTaHThl Muxasnuca

I'. Cnenyet u3 ypaBHeHusa Muxasnuca-MeHTeH

33. 3HaTh MexaHu3M 00pPaTHMOro HHrHOMPOBAHHUS HYKHO, TAK KaK:

A. DT0 Mo3BONISET MPABMIIBHO 1TO100PAaTh KOHIIEHTPALUIO (pepMEHTa

b. D10 mo3BosIeT MPaBUIIBLHO MOA00pPATh KOHIIEHTPAIMIO CyOCTpaTa

B. He, He Hazo 3HaTH

I'. 310 N03BOJISIET ONPENENINTD, B KAKMX KOOPJUHATAX CTPOUTh I'PalyHPOBOYHYIO 3aBUCMOCTb
OTIpeieIeHUs] HHTHOuTOpa

34. 3naHue MexaHM3Ma 00PATUMOr0 HHTMOUPOBAHMS:

A. HeoOxomumo 1715 TUTAaHUPOBAHHMSI SKCIIEPUMEHTA

b. ITo3BossieT ckazaTh, B KAKOM MOCJIEA0BATENILHOCTH 100aBIATh CyOCTpaT U MHTUOUTOP K
bepmeHTy

B. ITo3BosisIeT IPEANIOIOKNUTh MEXAHU3M B3aUMOJICUCTBUS AHATU3UPYEMOTO BELIECTBA U
dbepmenTa

I'. ITo3BosieT mpezcka3aTh mpeaes oOHapy KEeHHUsI HHTHOUTOpa

35. B KOHKYPEeHTHOM MHTHOMPOBAHUMN:

A. CyOcTpaT 1 FHTUOUTOP B3aUMOJACHCTBYIOT C OJTHUM U TEM e IIEHTPOM (pepMeHTa.

b. UyBCTBUTENBHOCTD OIPEIEIEHUS] MHTHOUTOPA CHIDKACTCS MIPU yBETMYEHUN KOHIICHTPALUN
cybcrpara.
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B. Cnavana HyHO MHKYOUpOBaTh (hepMEHT ¢ cyOCcTpaToM, a 3aTeM J100aBIsTh B CMECh
cybcTpar.

I'. T'pagynpoBOYHBIE 3aBUCUMOCTH B JBOWHBIX OOpATHBIX KOOPAWHATAX, TOCTPOCHHBIC ITPU
pPa3HOM KOJMYECTBE MHTHOUTOPA, TIEPECCKAIOTCS HA OCH a0CIIHCC.

36. Ilpn HeoOpaTMMOM MHTHOMPOBAHMH (pepMEHT HHKYOUPYIOT ¢ HHTHOMTOPOM B
OTCYTCTBHE cyOcTpara:

A. TToTOMy YTO 3TO MOBBIIIAET YyBCTBUTEIBHOCTD ONPEIEIECHUS

b. [Toromy 4TO B pUCYTCTBUU CyOCTpaTa MHTMOMPOBAaHUS HE HAaOII01aeTCs

B. ITotomy uTO cyOCTpat nojaBiseT MHTHOUPOBaHUE

I'. D10 HeoOsM3aTENPHOE YCIOBHE H3MEPEHHSI HEOOPATUMOTO UHTMOUPOBAHUS

37. l1oBBICUTH YyBCTBUTEJIbHOCTD ONpPe/ieIeHIs] He0OPATUMOI0 HHTHOMTOPA MOKHO:
A. YBenuuuBas BpeMs KOHTakTa (pepMeHTa 1 HHTHOUTOpa

b. IlpoBozs nakyOupoBaHue pepMeHTa 1 MHTHOMTOpa B OTCYTCTBHE CyOcTpaTa

B. YMeHbI1as KOHIIEHTpALUIO CyOCcTpaTa, HCIOIb3yeMY0 JJIsl peruCTpaluy CUrHajia

I'. YBenu4uBasi KOHIIEHTPAIHMIO CyOCTpaTa, UCTIONB3yEMYIO ISl pETUCTPALUH CUTHAJIA

38. OTiiM4Yne KOHKYPEHTHOT0 1 HEKOHKYPEHTHOI0 HHTHOMTOPOB COCTOUT B TOM, 4YTO:

A. KoHKypeHTHBIH HHTHOUTOP CIIOCOOEH 3aHMMATh aKTUBHBIN LIEHTP pepMeHTa

b. HekoHKypeHTHBII HHTHOUTOP criocoOeH 3aHMMAaTh AKTHBHBIN LEHTP epMeHTa

B. KoHKypeHTHBII HHTHOUTOp COXpaHseT CHOCOOHOCTh MPUCOEANHEHHs cyOcTpaTa K pepMeHT-
WHTHOUTOPHOMY KOMILICKCY

I'. HekoHKypeHTHbII HHTMOUTOpP 00pa3yeT KOBAJEHTHBIE CBA3U C (PyHKIIMOHAIBHBIMU TPYIIIIAMH
AaKTHUBHOTO IIEHTpa

39. B cepum IKCIIEpPUMEHTOB ¢ BApbUPOBAHUEM KOHIIEHTpauuu cyocTpara u ¢pepmeHTa
CHHMKEHHE MAKCHUMAJIBLHON CKOPOCTH (hepMEHTATUBHOM pPeaKUHu:

A. SIBnsercs mpU3HAKOM MIPUCYTCTBUS B pACTBOPE HEKOHKYPEHTHOTO HHTMOUTOpa

b. MoxeT OBbITh CJIeICTBHEM HEYCTOMYMBOCTH (epMEHTA

B. SIBnsercs pe3yabTaTOB HENPABUILHOW IIOCTAHOBKY DKCIIEPUMEHTA

I'. ['oBOpUT O MPUCYTCTBUU B paCTBOPE KOHKYPEHTHOT'O MHTHOUTOpa

40. BausiHHe OPraHu4ecKoro pacTBopuTes Ha epMeHT:

A. CBsi3aHO ¢ yaJICHUEM U3 HETrO CBSI3aHHOM BOJbI

b. He3HauuTeapbHO U MOXKET HE YUUTHIBATHCS

B. IlposBisercs cnabee, ecnu K pepMeHTY A00aBUTh CTAOMIIN3ATOP MM UMMOOMIN30BaTh €T0
Ha TBEPJIOM HOCHUTEIIE

I'. MeHseT aHaTUTUYECKHE XapaKTEPUCTUKH OTIpe/IeIeHUs CyOcTpara, HO He MHTHOUTOpa

41. MequunHckue ¢gepMeHTHBIE OMOCEHCOPHI:

A. JIOMKHBI OTIIMYATHCS BBICOKOM YyBCTBUTEILHOCTBIO K CyOCTpaTy

b. He 00s13aHbI MOKa3bIBaTh BBICOKYIO YYBCTBUTEIBHOCTh K CyOCTpaTy

B. Ucnonp3yiorcs B epByIo odepeb IPUMEHUTENbHO K OCHOBHBIM METa00IUTaM

I. HCHOHBC&yIOTCSI B IICPBYIO O4YCPCAb AJId OIMMPECACIICHUS OCTATOYHLIX KOJIUYCCTB JICKApPCTB

42. /o1 yero ucnoJib3ylT OHOCEHCOPbI B MUKPOOMOJIOTMY€eCKOM MPOMBIIIJIEHHOCTH:
A. Jly1st KoHTpOIIst 00pa3oBaHUsI MPOAYKTOB (PePMEHTATUBHON aKTUBHOCTH (ITPOTyKTOB
Opo>KeHus)

b. /171 KOHTPOJI YUCIEHHOCTH MUKPOOPTaHU3MOB

B. Jlns1 KOHTpOIIA 3arpsi3HEHUs] 000PYAOBaHHS YUY KEPOIHBIMU MUKPOOPTraHU3MaMH

I'. I KOHTpOJIs MOTpeOIeHNsT OPTaHUYECKOT 0 BEIIECTBA MUKPOOPTaHU3MaMHU
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43. HatuBHas (aByHurteBasi) crpykrypa JJHK:

A. Conepxut BHyTpHU 0oJjiee nossipHble (PyHKIMOHAIBHBIE TPYIIIBI
b. Conepxut BHyTpu MeHee NosgpHble TuApo(OoOHbIE IPyNIUPOBKU
B. He umeeT onpeneneHHON GOpMBI, pa3ymopsioucHa

I'. UmeeT ciupanbhyto Gopmy

44. TlonsiTHe KOMIIJIEMEHTAPHOCTH B3aUMO/1€eiiCTBUS 0JIMTOHYKJIEOTHAOB 03HAYAET:
A. CriocoGHOCTH K B3aUMOJEHCTBUIO APYT C APYrOM

Bb. CriocoOHOCTB K CBA3BIBAHUIO CTPOTO ONpeAeIeHHbIX nap HykiaeoTunoB (A-T, I'-11)

B. CnocoOHOCTH K 00pa30BaHNIO BOJOPOIHBIX CBSA3EH MEXAY OTJCIbHBIMU HYKICOTHIAMU
I'. Hanmuuue onpeneneHHoM Mociie0BaTeIbHOCTH HyKIEOTHIOB B KaXK/101 LIEMOUKE,
B3aMMOJEHCTBYIOIUX MEXAY cO00il 1Mo MpUHIUNY "KaXAbIi ¢ KaKbIM"

45. lns yero ucnoandywrcsa JJTHK-cencopsbr:

A. JInst oOHapyKeHHsI ONPEICICHHBIX OIMTOHYKICOTHAHBIX MMOCIEI0BATENEHOCTEN
b. Jlns oOHapyKEeHHSI aHTUTENT B OMOJIOTHICCKUX HKHUIKOCTSIX

B. Jly1s1 nMarHoCTUKH aJlJIEPreHOB

I'. Jlig moucka HOBBIX M ONIPEAEIEHUS UMEIOIINXCSI TPOTUBOPAKOBBIX MTPENAPATOB

46. YkaxxuTe NpaBUJIbHbIC YTBEPKIACHHUSI: B3AUMOJAEHCTBHE KOMILTIEMEHTAPHBIX
OJIMTOHYKJICOTH/I0B:

A. IIpoucxoauT 1o NPUHIMILY «KaXJbIM ¢ KaXKIbIM»

b. Ilpotekaer Mexay J1I0OOBIMU OJTMTOHYKJICOTHIAMH, UMEIOIMMHI OAMHAKOBOE YHUCIIO
HYKJIICMHOBBIX OCHOBaHHH

B. IlpoTekaer TONBKO NpH ONpeIeIeHHON MOCIE0BaTEIbHOCTH OJIMTOHYKIIEOTH/IOB

I. HpOI/ICXOI[I/IT TOJIBKO B NIPUCYTCTBUU CIICHUAJIBHBIX PCAIrCHTOB, KOBAJICHTHO CBA3BIBAIOIIUX
OJIMTOHYKJIEOTH 1Bl MEXTy cO00i

47. Ucnosib30BaHMe OJTMTOHYKJICOTHAOB BMecTO 10JIHOi MoJseky.abl JIHK B cocTaBe
OHMOCEHCOPOB:

A. He nmeeTt 0coOBIX MPENMYIIIECTB

b. YMmenbIaeT uyBCTBUTENBHOCT ONPEICICHUSI HU3KOMOJIEKYJIISIPHBIX COCIMHEHHH,
criennduaecku cszpiBarontuxcs ¢ JJHK

B. YBenuuuBaeT uyBCTBUTENIBHOCTh CUTHAIA B OTHOIIEHUU HU3KOMOJIEKYJISIPHBIX COCIMHEHUH,
criennduaecku cBszpiBarontuxcs ¢ JJHK

I'. lemeBne, OCKOIBKY OJIMTOHYKJIEOTHI MEHBIIE IO pa3Mepy

48. IlonsiTue "Hatusnasa JJHK" o3nayaer:

A. JIHK, BeiienieHHas U3 KICTKH

b. IHK B ecTecTBeHHOI cTepruecKoi KOHPUTYparuu

B. IHK, nonydeHHas U3 >KUBOr0 OpraHu3Ma

I'. BeicokomonekymsipHast JIHK — TepMuH ncnonb3yercsi, YTOObI MOAYEPKHYTh pa3Indue ¢
kopotkumu JIHK-30H1aM

49. OT1iu4ne anTaMepoB OT APYTUX OJUTOHYKJICOTHAOB COCTOUT B TOM, 4YTO:

A. OHHM He cozepkaT B CBOEM COCTaBE T'yaHHMHA

b. Onu nonyuarorcsa mytem pacuieruieHuss Mmojiekys JJHK ¢ moMonipio CeleKTUBHBIX peareHTOB
B. OHu uMeEIOT B CBOEM COCTaBE HU3KOMOJIEKYJISIPHBIE JOIOJHUTENIBHBIE HYKJICOTH/IBI, HE
xapaktepusie mig JJHK

I'. OHu umeroT CTpyKTYpy, HE BCcTpeuatonrytocs B HatuBHoi JJHK
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50. Yto Takoe «<MHTEPKAJATOP»?

A. JIro6oe BeliecTBO, MPOYHO CBsI3bIBaroIieecs ¢ monekynon JJHK

b. JTlro60e HU3KOMOJIEKYJISIPHOE COSAMHEHHE, B3auMo/ieicTBYomee ¢ Mosiekyion JTHK
B. HuskomornekyisipHOe COeIMHEHUE, BCTPauBaIOLIeeCs] MEXKIY NTapaMH HyKJIEMHOBBIX
OCHOBaHu# AByHUTEBOM (rudpuanoit) JJHK

I'. BemectBo, paspymaromee JIHK 3a cuer paspoiBa dhocdaTHbix 3GUPHBIX CBSI3EH

51. YTo0b1 HHTEPKAJATOP MPOSIBJIAJ CBOM cBOlicTBa cBsA3bIiBaTheA ¢ [IHK, on mo/ken:
A. Obnanath MIOCKON CTPYKTYpOil

b. Conepxatb apomaTHueckue pparmMmeHThbI

B. ImMeTh KaTHOHHBIE IICHTPHI, B3anMoAeicTByomme ¢ ¢pocharasivu rpynmamu JJHK

I'. IMeTh B cBOEM COCTaBe MOHU3UpYIOLIHecs (KaTHOHHbBIE UM aHUOHHBIE) IPYIITUPOBKH

52. Ilony4uTh CUTHAJ, CBAA3AHHBIN ¢ OKUCJIEHUEM OJIMTOHYKJIEOTHAO0B, CJ105KHO, IOTOMY

4To:

A. X KOHLIeHTpanus Ha 3JIEKTPOJE OYEHb MaJla

b. OnuronykneoTuipl HEYCTONYMBBI U MIEPEXOAT C AIEKTPOAA B pacCTBOP

B. Oco6ennoctu crpoenus JIHK npenstctBytor pusnueckomy kontakty JAHK ¢ snextpomsom
I'. [Totomy uTo HykaeoTuasl B coctaBe JIHK ManoakTUBHBI U HE CHOCOOHBI K OKHCIIEHUIO Ha

JNEKTPOAE

53. UcnoJib30BaHHe CUTHAJIA TyaHHHA B MeToAax u3Mepenns curiana JIHK-cencopos
CBSI3aHO C TeM, 4YTO:

A. Curnais ryaHvHa nosiBsieTcs Tojiabko npu rubpuauzanuu JJHK

b. Curnan ryanuHa MeHsIeTCs B IPUCYTCTBUU UHTEPKAJISATOPOB

B. I'yanun npucyTctByeT B 1t00bIX onuronykieoruaax — JJHK-30n1ax

I'. I'yanun oxucnsercs nerde aqpyrux Hykieotuaos JJHK

54. JTHK nposiBjisieT HU3KYIO0 3JIEKTPOXUMHUYECKYI0 AKTUBHOCTb, IOTOMY 4TO:

A. B Hell HET CTPYKTYPHBIX JIEMEHTOB, CIIOCOOHBIX K OKHCIIUTEIHHO-BOCCTAHOBUTEIbHBIM
[pEBpaALEHUSIM

b. Ona nmeet caumKom OOJBITYI0 MOJICKYJIIPHYIO MAcCy, OTPaHHMYMBAIOITY 0 AU DY3HI0
MOJIEKYJIBI K DJIEKTPOY

B. AKTHBHBIE LIGHTPBI MOJIEKYJIbl IKPAHUPOBAHBI JIEKTPOXUMUUECKH HEAKTUBHBIMU
IpyHIUPOBKAMU

I'. UmeTh B cBOEM cOCTaBe HOHU3UPYIOLIUECS (KaTHOHHBIE WJIM aHUOHHbIE) TPYIITUPOBKH

55. IHK-30H1 - 3TO:

A. ONMUroHyKI€0TH I, KOTOPBI HE0OX0AUMO 00HapykuTh ¢ ToMotbio JJHK-cencopa

b. OnuronykiieoTu, KOTOPBIM KOMIUIEMEHTAPEeH OMOJIOTMYE€CKON MUIIICHH

B. Cunonum tepmuna "JIHK-cencop"

I'. OMUroHyKIJICOTH/I, HECYIITUI YaCcTh ONPEICICHHOTO TeHa, KOTOPHIN MBITAIOTCS OOHAPYKHUTH

56. Yto Takoe «MeTKa»?

A. JIro6oe BeriecTBo, MpoyHO cBsi3aHHOE ¢ MoJekynoi JIHK u garomiee curaan 6uoceHcopa.
b. JTlro60e HU3KOMOJIEKYJSIPHOE COSTMHEHHE, B3auMO/IeicTBYomee ¢ Mosiekyoi JTHK.

B. HuzkomonekynsipHOe COeAMHEHUE, BCTPAUBAIOLEECS MEKY MapaMH HYKJIEUHOBBIX
OCHOBaHU# ABYHHUTEBOU (rubpumnoit) JJHK

I'. BemectBo, paspymatomee JIHK 3a cuet paspsiBa ¢ochaTHBIX 3PUPHBIX CBA3EH

57. llonsitue JHK-noBpexaaomuii GpakTop o3HaA4aeT:
A. BemectBo unu ¢puzndeckoe Bo3zeiicTBre, MeHsmomiee ctpykrypy JHK
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b. Cnoco6HocTh Bemiects cBs3biBaThes ¢ JJHK u npensrcTBoBaTh e OMOXUMUYECKUM
byHKIISAM

B. ®uszuyeckuii paxrop (TemrepaTtypa, uzydeHue), pazpoiBatoniuii mnenouxky JHK

I'. JTroOble Bo3aeiicTBUA, HapyIaromue onoxumudeckue Gpynkunu JTHK

58. UMMyHOrJ/100yJTUHBI COAEPIKAT:

A. YeTblpe 0MHAKOBBIE OEIIKOBBIE LIETIH, COEJUHEHHBIE HEKOBAJIGHTHBIMU CBA3SIMU

b. JIBe onuHakoBble OEJIKOBBIE LIEMH, COCAMHEHHBIE TUCYIb(MUIHBIMU CBSI3IMU

B. Yetbipe 6enkoBbIe LIENH, COEUHEHHBIE TUCYIb(QUIHBIMU CBI3IMU

I'. YeTbIpe HEOAMHAKOBBIE OEIKOBBIE 1IN, CBA3aHHBIE HEKOBAJICHTHBIMU B3aUMOICHCTBUAMU

59. Ykaxurte npaBujibHble yTBepkAeHUs: «B3auMoaeiicTBue aHTUreH-aHTHTEJIO...»
A. CBs13aHO ¢ 00pa3oBaHMEM KOBaJICHTHBIX CBSI3EH

b. IIporekaer TOJIBKO B TOM Cllydae, €CJIM aHTUTEH SBISAETCS BBICOKOMOJIEKYJIIPHBIM
COEJIMHEHUEM

B. OTtHOCHTCS K BBICOKOCTICLIU(HUHBIM PEAKLUSAM, UCIIOIb3YEMbIM Il PACIIO3HABAHUS
aHTUT€Ha

I'. SIBnsercs HeoOpaTUMOI peakuuen

60. CneunpuyHOCTH CBA3BIBAHUS AHTUT€HOB HMMYHOIJI00YJIMHAMH CBSAI3aHA C:

A. Hannumewm onpeieIeHHbIX KOHLEBbIX (DpParMEHTOB U3MEHSAEMBIX YacTel NENTUIHBIX Ienei
b. CtpykTypoii nerkux nemnei raMMa-rio0yIrHOB

B. CTpykTypoii TsDKeNbIX [enel TaMMa-TiI00y IHHOB

I'. OOpa3oBanueM aUCyIb(PUIHBIX MOCTUKOB MEXKAY PEArupyIOLUIMMU MOJIEKYJIaMH

61. KoncranTa paBHOBecHs1 00pa30BaHMS KOMILIEKCA AHTUIEH - aHTHTEJI0:

A. OtpaxkaeT cnerupUIHOCTh CBSA3bIBAaHUS aHTUTeHa (A (PUHHOCTH AaHTUTEN)

b. KonnuecTBeHHOE BhIpaK€HHE CKOPOCTH 00pa30BaHUs KOMIUIEKCa aHTUT€H-aHTUTEIO

B. Omnpenenser 4yBCTBUTENIBHOCTh METO/Ia UMMYHOAHAIN3a MIPU ONIPEAEICHUN aHTUT€HOB

I'. KommyecTBEHHO CBs3aHa C KOHCTAHTOM CKOPOCTH 00pa30BaHMs KOMIUIEKCA aHTUTCH-aHTHTEIIO

62. I'anTeH OTJIHYAETCHA OT AHTHIE€HA TeM, YTO:

A. OH umeeT HeOOIBIIYI0 MOJIEKYJISIPHYIO Maccy

b. OH He BbI3BIBAET UMMYHHOH peaKiuu

B. OH He crmocoOeH CBA3BIBATHCS C AHTHUTEIIAMH

I'. Ero Henb3st onpenenisTh M0 BKIOYEHHIO METKH B COCTaB KOMIUIEKCA aHTUT€H-aHTUTEIO

63. B yem npeumymiecTBa NPUMEHEHUs1 B MMMYHOAHAJ/M3e ()parMeHTOB aHTHTEJ:
A. X npoiie UMMOOMIIN30BaTh Ha 3JIEKTPOJIe

b. Ux npomie nony4ars Npu UMMYHHU3ALUHU 5KUBOTHOTO

B. Onu oTanyaroTcst OT MOJHBIX aHTUTET IO I/136I/IpaTeJIBHOCTI/I CBsA3bIBAHUS aHTUT'CHA
I'. OHu HE UMEIOT BBIPAKEHHBIX MPEUMYILECTB

64. B yeM pa3zinune KOHKYPEHTHOT0 H COHBHY€BOI0 HMMYHOAHAJIN3A:

A. B nopsake 106aBiaeHns OJHUX U TE€X e UMMYHOpPEareHTOB

b. B cnoco6e maTemaTnieckoit 00pabOTKH MOTYyUYCHHBIX Pe3yJIbTaTOB

B. B KOHKypEeHTHOM aHaAJIM3€ CUTHAJI BO3PACTAET 110 MEPE YBEIUYCHUS KOHLEHTPALuu
OTIpeNIeNISIeMbIX aHTUTEN, B COHIBUYCBOM - TOHUKACTCS

I.B KOHKYPCHTHOM aHAJIN3C CUTHAJI ITOHUKACTCA 1O MCPC YBCIMYCHNA KOHIICHTPAIUN
OTIpeNIeNIeMbIX aHTUTEI, B COHJBHYEBOM — BO3PACTacT

65. B coHIBH4€BOM HMMYHOAHAIU3E:
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A. Vcnonp3yoT ABa BU/1a aHTUTEN

b. AnanuTHyeckuii CUTHANI YMEHBIIAETCS C YBEIIMYEHUEM KOHIIEHTPALUU OMPEaeIIieMOro
AQHTHUTEHA.

B. locturarotcs 6osee BEICOKHE MapaMeTphl UyBCTBUTEIBHOCTH 10 CPAaBHEHUIO €
KOHKYPEHTHBIMH METOAAMHU

I'. TpeOyetcs 6onble ctaanii 100aBIEHNs PEareHTOB U OTMBIBKH 110 CPABHEHUIO C
KOHKYPEHTHBIMH METOAMHU

66. ApdpunHOCTH AaHTHTEI:

A. OtpaxaeT cneriM(pUIHOCTb CBA3BIBAHUS aHTUTE€HA

b. KonmnuectBenHOE BBIPAXKCHUC CKOPOCTHU 06p330BaHI/IH KOMIIJIEKCA aHTHUI'CH-aHTUTECJIO
B. KonnuecTBeHHO cBs3aHa ¢ KOHCTAHTOM paBHOBECHUS! 00pa30BaHMs KOMILIEKCA AaHTUT€H-
aHTUTEIIO

I'. Onpenensier 4yBCTBUTEIBHOCTh METO/Ia UMMYHOAHAJIN3a [IPU ONIPENEICHUH aHTUT€HOB

67. IlomMKJIOHAJIbHBIE AHTHTEJIA:

A. OGpa3y1oTcs B KPOBH JKUBBIX OPTraHU3MOB IPU BBEICHUH aHTUTEHA

b. XapakTepusyroTcs UpoKoi ciennpuIHOCThIO K aHTUTEHY

B. IMeroT pazHoe cTpoeHHe, HO B3aUMOICHCTBYIOT TOJIBKO C OTHUM aHTUT€HOM

I'. UmeroT 61u3Koe CTpOeHUE ¢ HeOOIbIIMMH MOAUDUKAIIMSIMEI U3MEHSIONINXCS YacTel TSHKeNIOoM
7 JICTKOM TSN

68. MOHOK/IOHAJIbHbIE AHTHTEJIA:

A. Obpa3zyrorcsi B KPOBH JKUBBIX OPraHMU3MOB MPU BBEJICHUHN aHTUTCHA

b. Xapakrepu3zyroTcst 60jee BEICOKOH CeM(PUIHOCTHIO K AHTUTEHY, YeM TIOJIHKIOHATBHBIE
aHTUTeNa

B. Otnuuarorcst mmpokoi cneruGuyHOCThIO (CIOCOOHOCTHIO B3aUMO/ICHICTBOBAThH CO
CTPYKTYPHO OJIU3KUMH COETMHEHUSIMU )

I'. lemieBne B Ipon3BOACTBE, YEM MOIMKIOHAIBHBIE AHTUTENA

69. PexoMOMHAHTHBIE AaHTHTEJIA:

A. Bpiaenstorcst u3 HUMMYHHOU CHIBOPOTKH

b. Nmetot 6iM3Kk0€ cTpoeHUE C MPUPOAHBIMU aHTHTETIAMH, HO MOTYT OTIUYATHCSA T10
adhpuHHOCTH

B. He umeror npupoaHoro anaiora

I'. DTO TOJNBKO CTIOCOO yEIIEBICHHUS TPOU3BOACTBA AHTUTEI

70. Yto siBisieTCHA 0013aTeJILHBIM 3JIEMEHTOM PYKOMUCH CTATHIO Jisl MyOJMKAIUM B
peueH3upyemMoM KypHaJsie?

A. bruoxuMuueckas XxapakTeprucThKa KOMIIOHEHTOB OMOCceHcopa

b. Cioco6 nmmoOunm3anuu

B. Cnioco0 BbII€IeHHsSI KOMIIOHEHTA U3 OpraHu3Ma-10HOpa

I'. Crioco6 n3mepenus curana

71. CoBpemMeHHOe o0ecnieyeHHe HHTEPHeT-KOH(pepeHUNH B 00J1aCTH OMOCEHCOPUKH
MpEeJIoJiaraer:

A. O0beMHeHNE CIIeNUAIMCTOB PA3IMYHbIX podeccuii, paboTarouux B JTaHHOK 00J1acTH
b. Tlpennonaraer ucnoib30BaHKUE TOJBKO MPE3CHTALUNA

B. B03M0HO TOJIBKO 10 TEOPETUYECKUM PE3YJILTATAM UCCIICIOBAHUN

I'. He mo3BosisieT 1eMOHCTpAIMK OMBITHBIX 00Pa3IoB
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