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®OH/I OHEHOYHbIX MATEPHAJIOB
Pa3paboran ans yuebnoit qucuurinasl b1.B.21 «HaHoOuoaHaIMTHYECKHE CHCTEMBD»,
Crnenuanu3zanus: «bruonnxenepus u ouonnpopmaTrkay. @oHJ o1leHOUHBIX MaTtepuanoB (POM) BkiIodyaeT
OLIEHOYHBIE MaTepUaIbI ISl TPOBEACHUS TEKYIIET0 KOHTPOJIS, IPOMEKYTOUHOM aTTecTaluu B opme
9K3aMeHa.

OrneHouHbIe MaTepUaIbl COOTHECEHBI C TPEOYEMBIMH PE3YJIbTaTaMU OCBOEHUSI 00pa30BaTEeNbHOM
nporpammel 06.05.01 «buonnxkenepus u bnonHpopmMaTrka», B COOTBETCTBUH C COJIepKaHUEM pabodeit
nporpamMmsl yueOHo# nuctuminasl b1.B.21 «Hano6uoananutuyeckue cucreMb» ¢ yuetom OITOIL

HopmatuBHBIE TOKYMEHTHI, perilaMeHTHpYIomre pa3padoTky POM:

- cTaths 2, yacth 9 DepepansHoro 3akoHa «O06 oOpasoBanuu B Poccuiickoit denepanuny», ®3-273, ot
29.12.2012 r,;

- ®I'OC BO mno cneunansaoctu 06.05.01 «bronnxenepus u OHOMHPOPMATHKAY», YTBEPKICHHBIN

MpUKa3oM MHHHCTEPCTBA HayKH U BhICIIEro oOpa3zoBanus Poccuiickoit denepamuu 12 aBrycra 2020 r. Neo
973.

1. Komnerenuuu, popmupyembie B npolecce U3y4eHus JUCHUIIMHBI (5 Kypc, 9 cemecTp)
[Tporniecc ocBoOeHMS AUCIMIUIMHBI HAPaBJIeH Ha (hopMupoBaHue KomreTeHIuii B coorserctBuu ¢ I'OC BO
u OII BO no nannomy Hamnpasienuto noarotToBku 06.05.01 «buonnxenepust u 6monHopMaTuKay:

[TK-1: CriocobGeH TBOpUECKH UCIOIb30BaTh U MPUMEHATH GyHIaMEHTANbHBIE MTPEICTAaBICHHS OMOJIOTUH,
CMEKHBIX TUCIUILINH U COBPEMEHHBIE METOOJIOTHYECKHE MOAXO/bI ITIs ONIPeIeTICHHsI TEPCIEeKTUBHBIX
HaTpaBJICHUH HayYHBIX MCCIICIOBaHUI B chepe MOTydCHHUs, H3yUCHUS U IPUMEHEHUS Pa3IMYHbIX
MPUPOJIHBIX, K3MEHEHHBIX MPUPOTHBIX OMOJOTHYECKIX 00BEKTOB, HCKYCCTBEHHBIX, OPTaHU3MOB a TAKKe
OMOMaKpOMOJIEKYJ, 00pabOTKy U MOCIEeAYIONIMI aHaIi3 O0IBIIOr0 MaccuBa HH(OPMALIUU TTO
OMOJIOTHYECKUM 00BbEKTaM;

[1K-2: CriocobeH niaaHupoBaTh, OPraHU30BbIBaTh U KOHTPOJIMPOBATH MPOBEICHUE UCCIIEI0BAHNMN, BEIOUPATh
METO/JIbl U CPEJICTBA PELIECHUS OCTaBICHHbIX 3a/1a4, CTPOUTh MAaTEMATUYECKUE MOJIEJIN, OCBaUBaTh HOBbIE

MH(OPMAIMOHHBIE U TIPOTrPaMMHBIE PECYPCHI, TOTyYaTh HAyYHBIE PE3YIbTATHI C UCTIOIb30BAHUEM
COBPEMEHHBIX METOJI0B, 000PYA0BaHNs, BEIUNCIUTEIbHBIX KOMIUIEKCOB B 00J1aCTH CBOEH
npo¢eCCHOHATILHOM 1eATeIbHOCTH, TOTOBUTH TEKCThI OTUETHOMN TOKYMEHTALUU U ITyOJIMKaLn.

Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTAaTOB Oﬁy‘leHI/lﬂ 0 JUCHUIIJIMHE, COOTHECCHHBIX ¢ UHAUKATOPpaAMH
JOCTHKEHUS KOMIIeTeHIINii

Komnerenuus Nuaukaropsl Pe3yabTaThl 00yueHusi | @opMbI U METOABI
KOMIIeTCHIIHI KOHTPOJISI U OLIEHKH
K- 1 NAK nk-1.1 3HaeT aKTyaJIbHbIE Texymmi
po6IeMbl, OCHOBHBIE KOHTPOJIb:
CnocoGeH TBOpueCcKH 3HaTh aKTyaJlbHbIE
OTKPBITHUS B 00JIaCTH
UCIIOJIb30BaTh U Ipo0JIEMBbI, OCHOBHBIE - TECTUPOBAaHUE
M3YUYEHUS KUBBIX
IPUMEHSTh OTKPBITHS B 00J1acTH
OpPraHU3MOB U
(GyHAaMeHTalbHbIE U3YUYEHUS JKUBBIX
OMOJIOTUYECKUX CUCTEM
IPEeCTaBICHUS OpPraHu3MOB U IIpome:kyTouHas

OMOJIOTMH, CMEKHBIX
JUCIIUIUIHH U
COBpPEMEHHBIC
METOI0JIOTHYCCKHE
MTOXOJIBI ISt

OMOJIOTMYECKHUX CUCTEM
pa3INYHBIX YPOBHEU
OpraHU3aINH U CTIOCOOCH
HCIIOIL30BaTh
TEOPETHYECKUE 3HAHUS U

Pa3JIMYHBIX YPOBHEU
OpraHu3aIlH U CIIOCOOEH
UCIOJIb30BATh
TEOPETUYECKHE 3HAHUS U
YMEHUS B HAYYIHO-

aTTecTalMsa. YK3aMCH




ornpezaeneHus
NEePCIIEKTUBHBIX

HaIpaBJICHUN HAYYHBIX
HCCIeI0BaHui B chepe

MOJIYYCHHA, U3YUCHHA U

PUMEHCHUS
Pa3ITUYHBIX
MPUPOJIHBIX,
M3MEHEHHBIX
MPUPOTHBIX
OMOJIOTMUECKUX
00BEKTOB,
UCKYCCTBCHHBIX,
OpPTaHU3MOB a TAK¥Ke
OMOMaKpPOMOJIEKYT,
00paboTKy 1

YMEHHsI B HAYy4HO-

HUCCIIEI0BATEILCKOU

HCCIIEA0BATENbCKON e TeTbHOCTH
e TETbHOCTH
MK nx-1.2 YMeer ucnonb3oBath Texymmii
(yH1laMeHTaJIbHbIC 3HAHHUS | KOHTPOJIb!
YMeTh UCIIOIB30BaTh
U COBPEMEHHBIE
(dbyHIaMeHTaIbHBIE - TECTUPOBAHUE
METOA0JIOTUUECKHE
3HaHUS U COBPEMEHHbBIE
MOAXOMBbI JIs
METOJI0JIOTUYECKHE
MEePCIEKTUBHBIX n
MTOAXOBI JJIs .
AXOARL L HaIpaBJIeHUN HAYUYHBIX POMEKYTOMHAMH
MEePCIEKTUBHBIX o arrecTaums: SK3aMeH
. HCCIIEIOBaHUM,
HaIpaBJICHUN HAYUYHBIX
. MOCTPOEHUS
HCCIIEIOBaHUM,
MH(POPMAIMOHHBIX
MOCTPOCHUS .
MOJIeJIel U MPaKTUUECKUX
MH(OPMALIMOHHBIX

MO,I[GJ'IGfI H MPaKTHYCCKHUX

pa3paboTok B cepe

MOCJICAYIOIHNH aHaIN3 6 HpO(beCCHOHaJILHOH
OOJIBILIOrO MacCHUBa paspaboToK B C(1)epve JOEATEIIBHOCTH.
HH(OPMALIHH TI0 npodeccuoHaIbHON
OHMOJIOTHYECKUM ACATCILHOCTH.
00BeKTaM WK nx-1.3 Brnangeer HaBbIKaAMU Texkyumii
TBOPYECKOTO MPUMEHEHUS | KOHTPOJIb:
Bnangers HaBBIKAMU
METOIOJIOTHYECKUX
TBOPUYECKOTO MPUMEHEHUS - TECTUPOBAHUE
MTOJIXOJIOB JIJISl pa3padOTKH
METOLOJIOTHYECKUX .
MOJIENIEH, HOBBIX
MMOAXOO0B IS .
ot MoLeei TEXHOJIOTHH, MaTepPHAJIOB -
aspa
pasp a L 1 OMOJIOTHYECKUX POMEKYTOTHAS
HOBBIX TCXHOJIOT'HH, aTTecCTAllMA. DK3aMECH
00BLEKTOB C
MaTepUajIoB U
1IEJICHAIIPaBICHHO
OHOJIOTHYECKUX 00BEKTOB
W3MEHEHHBIMU
C IIeTIeHANpPaBIEeHHO N
CBOMCTBaMHM, METOJIOB
M3MEHEHHBIMU
N BBIPA0OTKH MPAKTUYECKUX
CBOMCTBAMH, METOJIOB .
peKOMeHIalui s
BBIPA0OTKH MPAKTUIECKUX
. pelieHus 3a1a4
pEKOMEH AU st .
npodeccnoHanbHOM
pelIeHus 3a1a9
. IEeITEILHOCTH
npogecCuOHAIBHON
EITETLHOCTH
TIK-2 MK nk-2.1 3HAaET KIIACCUYECKUE U Texkymmii
COBpPEMEHHBIE METO/IBI KOHTPOJIb:
Crocobexn 3HaTh KJIIAaCCUYECKHUE U N
WCCIIETOBAHHM, TIPH
TUTAHUPOBATh, COBPEMEHHBIC METO/TBI - TECTUPOBAHUE
N pealu3aniy HayYHbIX
OpPTaHHU30BBIBATH U WCCIICIOBAHUM, TTPH
MPOEKTOB MPUMEHSIET
KOHTPOJIMPOBATH pealn3aiyy HayJIHbIX
nH(OpMaIIMOHHBIE -
[IPOBEICHNE IIPOEKTOB IIPUMEHSIET
P . P p pecypchl U 0a3bl JaHHBIX, POMEKYTOTHAMN
WCCJIEIOBAHN, nH(pOpMaLIOHHbIE aTTecTanys; DK3aMeH

BbIOUpATh METOABI U
CpeZACTBa PELICHUs
MOCTaBJICHHBIX 3374,
CTPOUTH

pecypchl U 6a3bl TaHHBIX,
MeTOABI (hOpMaANTH3aAUN U
pellIeHus 3a1a4, aHaJIu3a

Hay4HBIX PE3yJbTaTOB

MeTOoAbI (hopMaNTH3alUU U
peleHws 3a/1a4, aHaIn3a
HAy4YHBIX PE3yJIbTaTOB




MaTeMaTHYECKUE
MOJIEITN, OCBAaNBAaTh
HOBEBIC
nH(pOpMAIMOHHBIC U
IPOTPaMMHBIEC PECYPCHI,
MOJTy4aTh HAYYHBIC
PE3YNBTATHI C
WCIIOJIb30BaHNEM
COBPEMEHHBIX METOJIOB,
00opyI0BaHus,
BBIUHCITUTEILHBIX
KOMIUIEKCOB B 00JIaCTH
CBOEH
npohecCHOHATBLHOM
NESTeIIbHOCTH,
TOTOBHUTH TEKCTHI
OTYETHOMN
JOKYMCHTAITUH U
nyOnuKanui.

MK nk-2.2

YMmeTh npodeccruoHanbHO
paboTarts c
UCCIICI0BATEIIbCKHM,
UCIIBITATEIbHBIM
00opy/IOBaHUEM H
YCTaHOBKAMH,
BBIUUCITUTEIILHBIMU
KOMILIEKCAMH,
CTICUATM3UPOBAHHBIMU
MaKeTaMH MPOrpaMm

Crnocoben
po¢eCCHOHAIBHO
paboratb ¢
HCCIIEIOBATEIILCKUM,
HUCIBITATCIIbHBIM
obopymoBaHuEeM U
YCTaHOBKAMHU,
BbIYUCIIUTCIIBHBIMU
KOMIUICKCaMH,
CliCUAJIM3NPOBAaHHBIMU
MaKeTaMH MporpamMm

Texymmit
KOHTPOJIb!

- TECTUPOBaHUE

IIpomexyTouHas
aTTecTanms. YK3aMeH

MK nk-2.3

Bnanets
CTaTHUCTUYECKUMU
MeToAaMu 00paboTKU
HKCHEPUMEHTATBHBIX
PE3yNbTaTOB; CIIOCOOEH
HaXOJUTh U OCBAaUBaTh
HOBBIE ITPOrPAMMHBIE
pecypchl U IPUMEHSTh
MIPUKJIaIHBIE
KOMIIbIOTEpHBIE
MIpOrpaMMHEIE
KOMILIEKCHI;
MPEJCTABIATH PE3yIbTATHI
HCCIEA0BAHUN U
pa3paboTOK B BUJE
OTYETOB, JIOKJIAJIOB,
myOJIMKanuii B HAyYHBIX
U3IAaHUSX.

Bnaneer cratucruueckumu
MeToAaMu 00paboTKU
OKCIICPUMCHTAJIbHBIX
pe3yabTaTOB; CIOCOOEH
HaXOaUTh U OCBANBATh
HOBBIE IIPOrpaMMHEIE
pecypchl U IPUMEHSATH
IMPUKIAAHBIC
KOMITBIOTEpPHBIE
MIPOrpaMMHBIE
KOMIUIEKCBI; IPE/ICTABIATh
PE3yNbTaThI UCCIIEIOBAHUN
1 pa3paboTOK B BUJE
OTYETOB, JOKJIAJIOB,
myOauKanui B HAyYHBIX
U3JaHUAX.

Texymmit
KOHTPOJIb:

- TECTUPOBAaHUE

IIpome:xxyTounas
aTTecTanms. YK3aMeH




2. OueHOYHbIe MATEPHAIBI /ISl MPOBEIeHUsI TEKYIIEro KOHTPOJIsI M MPOMEKYTOUYHOI aTTecTaluu (IK3aMeH)
2.1 TecrupoBanue (Bapuanr 1 u 2)

1 BapuanT

(Crircox KOMITeTESHITU I

3a):[aHHe 3aKpBITOTO THUIIA
Ha YCTaHOBJICHUE
COOTBETCTBUA

3a):[aHHe 3aKpBITOTO THUIIA
Ha yCTaHOBJICHUE
II0CJIICA0BATECIIbHOCTHU

3aganne KOMOMHHPOBAHHOTO TUIIA C
BEIOOPOM OZHOTO BEPHOT'O OTBETA U3
YeThIpeX MPeIoKEHHBIX U
apryMeHTanuei BEIoopa

3angaHne KOMOMHHPOBAHHOTO THIIA C
BEIOOPOM JIBYX BapUAHTOB BEPHOTO
OTBETA U3 YEThIPEX MPEAN0KEHHBIX U
apryMeHTanuel BeIoopa

3aI[aHI/[€ OTKPBITOT'O THUIIA C
Pa3BEPHYTHIM OTBETOM

MK ITK-1.1 3Hats
AKTyaTBHbIE MPOOIIEMBI,
OCHOBHBIE OTKPBIHUS B
06IaCTH U3YUIEHUSI KUBBIX
OpraHu3MOB U
OMOIOrHYEeCKUX CUCTEM
[Pa3IMYHBIX YPOBHEN
OpraHu3aIyy 1 CrIoco0eH
MCIIOJIb30BATh
[TeopeTHYECKHE 3HAHUS 1
[YMEHHsI B HAYYHO-
CCIIEI0BATEILCKOM
I1esITeNbHOCTH

Ipoyumaiime mexcm
3a0anus U yCmanogume
coomeememeue mMexucoy
MUNnoOM HaHomMamepuana u
€20 XapaxKmepHuim
npumepom. K kadxcooii
nosuyuu, OaHHOU 8 1e6OM
cmonbye, nodbepume
CO0meemcmeyIouyio
NO3UYUIO U3 NPABO20
cmoabya:

1. Ycranoure
COOTBETCTBHE:

1. Heoprannueckue
HAHOMAaTepUaJbl

2. Oprannyeckne
HAHOMATepUaJIbl

3. 'ubpunHbie
HaHOMAaTepHaJIbl

a) KBaHTOBBIE TOUKH Ha
OCHOBE CEJICHH1a KaIMHUsI
0) JIummocomel,
MOAU(DULIPOBAHHBIE
MIOJINMEPHBIMH LIETISIMA
B) YrieponHbie
HAHOTPYOKH, MOKPBITHIE
OenKaMu

Ortser: 1-a, 2-6, 3-B

Ipouumatime mexcm
3a0anusl U YCMAaHosume
coomeememeue mMexucoy
buomonexynoll u ee
@yuKyuell 8 KoHmexkcme
Hanobuomexnonoauil. K
Kascoot no3uyuu, OaHHOU 6
J1eeom cmonoye,
noobepume
CO0mMEemcmeyIouLyio
NO3UYUIO U3 NPABO20

Ipoyumatime mexcm u
ycmanosume
NnOCIe008AMENLHOCb
2Manog nooxo0a «CHU3y
86epX» Npu CO30aHUU
HAHOCMPYKMyp:

3. YcraHoBute
MOCIEIOBATENHHOCTD:

a) CuHTE3 OTAEIBHBIX
MOJICKYJT WIIN
HAHOYACTHI

6) Konrponupyemas
camMocOOpKa 3JIEMEHTOB B
Oosiee CIIOKHYIO
CTPYKTYPY

B) [Tomyuenue neneBoro
HaHOMATepuasa ¢
3aJJaHHBIMU CBOMCTBAMHU
) OYHKIMOHATN3AIINS
MTOBEPXHOCTH JJIEMCHTOB

OtBer: a, T, 0, B

Ilpouumaiime mexcm u
ycmanogume
nociedo8amenbHOCMy
onepayuii npu pabome ¢
ONMUYecKUM RUHYEMoM
0I5l MAHUNYAYUU
MUKpouacmuyeu.

4. YcraHoBute
MOCIIE/IOBATENHHOCTD:

a) DokycupoBka
JIa3epHOTO JTy4a B
HeOO0MBII0I 00beM

6) [ToMeneHne YacTHIIBI
B CyCIICH3UIO B
(hokanpHyIO 001aCTh

B) VIepaHHe YaCTHIBI
3a CYET IPAJAUCHTHBIX CHJI
cBeta

Ipouumatime mexcm, gvlbepume
NpasuIbHbIIL 6apuUanm omeema u
3anuwume apeyMeHnmoi,
0bocHO8bIBAIOWUE BLLOOD OMEemd.

5. Kakoe U3 nepeuncieHHbIxX
YCTPOMCTB SIBIAETCSI KITIOUEBEIM
9JIEMEHTOM KOHILETIIINH «J1ab0paTopust
Ha yure»?

a) Lentpudyra

6) MukpodmonIHbIi KaHa

B) Bounb1oii TepmocraTupyemslii 6110k
r) [lepucranbTuyeckuii Hacoc ¢
[IAPOKUMH TPYOKaMu

Bepusiii otBeT: 6

Apryment: Kornenmus «rabopatopus
Ha YuIe» OCHOBAaHA Ha
MHHHATIOPU3ALHU U HHTETPALIUU BCEX
cTauit aHaTN3a B MUKpOMacITabe.
MuxkpodmongHble KaHaIbI
MO3BOJIIOT MaHUITYIUPOBATh KpaiiHe
MaJbIMi 00bEMaMH JKUIKOCTEH, 4TO
SIBJISIETCSI OCHOBOM I TaKOM
unTerpanyu. OcransHoe
000pyHOBaHUE SBIACTCS
KpYIHOTraOapuUTHBIM H HE
COOTBETCTBYET IPHHIIUITY
MHHHUATIOPU3aLHN.

Ipouumatiime mexcm, gvibepume
NpasUnbHbILL BAPUAHIN OMBEMA U
3anuwiume apzymeHnmel,
060CHO8bIBAIOWUE BbIOOP OMEEema.

6. Kakoit 0CHOBHO#1 IPUHIIKII JISKUT B
OCHOBE pabOThI MOJIEKYIIIPHOTO
MOTOpa «KHHE3HH»?

a) [IpeoOpa3oBaHuEe XUMHYECKON
sHeprun AT® B MexaHnueckoe
JIBIIKCHUE

0) ['eHeparnys 31EKTPUUECKOTO TOKA
3a c4eT Pa3HOCTU MOTEHIHAIOB

Ipouumatime mexcm, gvlbepume 06a
NPABUILHBIX BAPUAHMA OMEEMA U
3anuwiume apzymenmel,
0bocHO8bIBAIOWUE BLLOOD OMEemd.

7. Ilpu rUTMEeHNYECKOI OLICHKE
0€30I1acCHOCTH HAaHOMAaTepHaloB
HE0OXOUMO HCCIIe0BATh IapaMeTpHl,
CBSI3aHHBIC C MX TTOTCHI[HATbHON
onacHocThi0. Kakue JIBA ¢akropa
SIBIIIIOTCSI HanboJiee BayKHBIMU?

a) L[Ber nopouika HaHOMaTepuaia

6) Pasmep yacTui 1 MX CIOCOOHOCTB K
aryoMeparuu

B) ®opma HaHouacTHLl (chepuyeckas,
WToJIbuaTast v T.1.)

r) CTpaHa-npou3BOUTENb MaTepHala

Bepusie oTBeTHI: 0, B

Apryment: Pasmep u popma
HAHOYACTHI] HATIPSIMYIO BIIUSIOT Ha UX
B3aMMOICHCTBHE C OHOIOrNYECKUMHI
CHCTEMaMH: CIOCOOHOCTB ITPOHHUKATh
yepes KIETOUHbIE Oapbepsl,
HAKaIUIIBaThCs B OPraHax M BbI3BIBATH
Toxcnaeckue 3dpextsr. CiocoOHOCTh
K arJoMepaniu MeHsieT 3G eKTHBHbII
pa3Mep 4acTHIl M UX moBezeHue. L[Ber
1 CTpaHa IPOHCXOKACHUS He
SIBJISIFOTCS] HAYYHBIMU KPUTEPUSIMU
O10IOruuecKol OacHOCTH.

Ipouumatime mexcm, gvlbepume 08a
NPABUNLHBIX BAPUAHMA OMEEMA U
3anuwume apaymMenmol,
o0bocHosviBaOUjUE BLIOOD OMEemda.

8. Kakue JIBA yrBepxueHus
MIPaBHIBHO OMHCHIBAIOT IIPEHMYIIECTBA
KCTIONB30BaHUSI HAHOYACTHUII IS
aJIpecHOl T0CTaBKH JIEKapcTB?

a) OHM MO3BOJISIIOT YBEJIUYUTD OOLIYIO
103y BBOJJMMOTO JIeKapcTBa 0e3

IIpouumatime mexcm 3a0anus u
3anuwiume pazeepHymoiil
000CHOBAHHDBIT OMEEM.

9. OnummTe TPUHIUI PadoTHl U
OCHOBHBIC KOMIIOHEHTBI OHOCEHCOpA.
ITpuBenuTe IpEMEp €ro BO3MOKHOTO
IIPUMEHEHUSI B MEUIINHCKOM
JIMarHOCTHKE.

DranoHHbIH 0TBeT: buoceHcop — 310
aHaJIUTUYECKOE YCTPOUCTBO, KOTOPOE
coueTaeT OHONOrnIecKui
qyBCTBUTEIIBHBIN dJIEMEHT (HaIpuMep,
tdepment, antuteno, JHK-30um) ¢
(husuueckum npeodpazoBaresieMm
(tparcaprocepom). ITpurIUI padoTEI
3aKJII0UAETCs B CIEAYIONIEM:
OHOIOrHIecKuil HIeMEHT
N30MpaTeIbHO B3aNMOJICHCTBYET ¢
LIEJIEBBIM BELIECTBOM (aHAJIUTOM). DTO
B3auMo/IeiicTBHE (Harpumep,
CBSI3bIBAHNE AaHTHTENA C AHTHI'CHOM
nin GepMeHTaTHBHAS PEaKIlHs)
BBI3BIBACT U3MEHEHHUE (PU3HIECKUX MY
XHMHYECKUX napameTpos (pH,
OITHYECKasl INIOTHOCTh, MAacca,
JNEKTPHUYECKUI TOTESHIIHA).
ITpeobpasoBatens GUKCHpYET ITO
H3MEeHeHue 1 IpeobpasyeT ero B
HU3MEPUMBIH JIEKTPUYECKUI CUTHAI,
KOTOpBIi 3aTeM 00pabaThIBacTCs 1
BBIBOAUTCS. [IpuMep mpuMeHeHus:
TTIIOKOMETP — MOPTATHBHEIN
OHOCEHCOop IS ONPE/IeICHHs YPOBHS
TJIIOKO3BI B KpoBU. B Hem
UCTIONB3YyeTCs (pepMEHT
IIFOKO300KCH/1a3a B KaUecTBE
OHOIOrHYECKOro MIEMEeHTAa H
2IEKTPOXUMHUYECKHUI
peoOpa3oBaTelb.

IIpouumaiime mexcm 3a0anus u




ICrIMCOK KOMITETEHIUI

3ananne 3aKpBITOro TUIIA
Ha yCTaHOBJICHUEC

3ananue 3aKpPBITOro TUIIA
Ha yCTaHOBJICHUEC

3ananue KOM6I/IHI/IPOBaHHOF0 THna ¢
BLIGOpOM OTHOI'O BEPHOI'0 OTBETA U3

3ajaHre KOMOMHUPOBAHHOTO THIIA C
BBIOOPOM JIBYX BAPUAHTOB BEPHOTO

3ajiaHKe OTKPBITOTO THUIIA C
Pa3BEpHYTHIM OTBETOM

COOTBETCTBUS TIOCIIEI0BATENFHOCTH YeThIpeX NPEATI0KEHHBIX 1 OTBETa U3 YETHIPEX MPEIOKEHHBIX U
apryMeHTanuei Beioopa apryMeHTanuei Beioopa
cmoabya: r) [Tepememnienue B) M3meneHue GpopMbl o IeicTBHEM OTrpaHUYeHUH 3anuwume pazeepHymolil
JIa3epHOro JIyya Jyis cBeTa 6) MoryT ObITh 000CHOBAHHYLIL OMEEM.

2. YcraHoBuTe
COOTBETCTBHUE:
1. IHK

2. Autureno
3. AKBanopux

a) TpaHcOpT MOJEKYI
BOJIBI Uepe3 MeMOpaHy

0) Y3HaBaHue
CIeNU(UIECKUX MUIICHEH
(aHTUTECHOB)

B) XpaHEHHE T'eHETUYEeCKON
WH(OPMALIMK 1 OCHOBA ISt
MOJICKYJISIPHBIX
KOHCTPYKIUH

Ortser: 1-B, 2-6, 3-a

JBWKCHUA YaCTHUIbI

OrtBert: a, 0, B, T

r) Co31aHue MarHUTHOTO TIOJIST JUISt
TepeMeIeHIs Tpy3a

BepHbiit oTBeT: 2

Apryment: Kunesus snsercs
61OTOrHYECKUM MOJIEKYIAPHBIM
MOTOPOM, KOTOPBI TEepeMEILaeTcst
BJIOJIb MEKPOTPYOOUEK, THIPOIU3YSI
Mosekynsl AT®. Dueprus,
BEICBOOOYKIaeMast TIpH PaclieIIeHHH
AT, HEenocpeACTBEHHO
mnpeobpa3syercss B MEXaHUUECKYIO
paboTy — m1aroBoe IBM)XEHHE MOTOpa

C Ipy30M.

(YHKIMOHAITM3UPOBAHBI TUTAaHAAMU
JUISL N30MPaTeNbHOrO HAKOIUICHUS B
LE/IEBBIX TKAHIX

B) CriocoOHBI 3alIUTUTh
JIEKapCTBEHHOE BEIIECTBO OT
MPEKACBPEMEHHOTO Pa3pyIICHUS B
OpraHu3Me

r) "apaHTHPYIOT MOIHOE OTCYTCTBHE
TI00BIX TOO0YHBIX 2D (PEeKTOB

BepHsle oTBeTH: 0, B

AprymenT: OyHKUMOHAIM3AMSA
MIOBEPXHOCTH HAHOYACTHI] (HAIIPUMeED,
AHTHUTEIIAMH, [IETITHIAMH) TO3BOJISIET
HAMPAaBIATh UX K KOHKPETHBIM
KJIETKaM-MHIIEeHSIM (apecHast
JocraBka). MaTepuaa HAaHOYaCTUIIBI
MOJKET BBICTYIIATh B POJIM 3AIUTHON
000JI0YKH, TIOBBIIIAS CTAOMIEHOCTD
JIeKapcTBa. YBEIMYEHHE T03bI HE
SIBJISICTCS IIPEUMYIIECTBOM H MOXET
OBITH OMACHO, a TIOJTHOE OTCYTCTBUE
MOOGOYHBIX 3()(PEKTOB HEBOZMOIKHO
rapaHTHPOBATh.

10. OObsicHHTE, YTO TAKOE
«caMocOOpKa» B KOHTEKCTE
HaHOOMOTEeXHOJIOTHH. [IpuBeanTE OANH|
TpUMep caMOCOOPKH OHOIOTHYECKHX
MOJIEKYJI U OJHH MPHMEP CaMOCOOPKH
B CHHTETHYECKUX HAHOCHCTEMAX.

OranoHHbli oTBeT: CamocOopka — 3TO|
CIIOHTAHHBII IPOIIECC OpTaHU3ALHI
OT/IENIBHBIX KOMIIOHEHTOB (MOJIEKYII,
HAaHOYACTHII) B YIIOPSIOYCHHbBIC
CTPYKTYPBI HJIA CHCTEMBI 3a CUET
CrenU(pHIECKUX JIOKATBEHBIX
B3aMMO/ICHCTBUI MEX1y HUMH
(BOZIOPOIHBIE CBSI3U, BaH-IEp-
BAaJIbCOBBI CHIIBI, THAPO(OOHBIE
B3aUMO/ICHCTBHS) O3 BHELTHETO
ympasienus. [Ipumep Guonornueckoit
caMocOOpKH: 00pa30BaHKE KICTOUHOM
MeMOpasbI U3 GpochHoaunuIoB,
KOTOpBIE B BOJHOM cpelie
CaMOIIPOM3BONBHO (HOPMHUPYIOT
JIBOWHOM JTMIMIHBIN ci10i (0KCoit) 3a
cuer ruapodobHoro addexra. IIpumep
CHHTETHYECKOH caMOCOOPKH:
(hopMHpOBaHHE MOHOCIIOS Ha
TIOBEPXHOCTH 30JI0Ta U3 MOJICKYJT
THOJIOB 32 CYeT 00pa30BaHHsI IPOYHBIX
XUMHYECKHUX CBsI3eil MEKIY aTOMOM
Cephl U 30JI0TOM.

MK IK-1.2 Ymers
MCTIONB30BaTh
(byHIaMeHTaNIbHbIC 3HAHUS H
COBpeMeHHbIe
IMETO/IOTIOTMIECKHE TTOIXOMBI
IUIsL TIePCIEKTUBHBIX
HampaBJIeHUI HAyIHBIX
MCCIIeI0BaHMH, TOCTPOCHUS
MH(MOPMAIMOHHBIX MOAENEH
M IPaKTHYECKUX pa3paboToK
B chepe npodeccronanbHOM
InesTeIbHOCTH.

Ipouumatime mexcm
3a0anus U yCmanogume
coomeememeue mMexncoy
MEmoOOM NOJyYeHUs
Hanoyacmuy u e2o
onucanuem. K xasicooii
nosuyuu, OAHHOU 8 1e60M
cmonbye, noobepume
COOmMEemcmeyIouLyio
NO3UYUIO U3 NPABO20
cmoabya:

11. YcranoBure
COOTBETCTBHE:

Ilpouumaiime mexcm u
ycmanogume
nociedo8amenbHOCMy
cmaouil
gomoounamuueckoi
mepanuu (D/T):

13. Ycranosure
MOCJIe/[0BATEIbHOCT!

a) Hakomenue
(orocencnOMIM3aTOpa B
OITyXOJICBON TKaHH

0) OGny4eHue TKaH!
CBETOM OIpeJIEIeHHOI

Ipouumatime mexcm, gvibepume
NpAsUNbHLILL BAPUAHIN OMBEMA U
3anuwiume apzymeHnmel,
060cHO8bIBAIOWUE BbIOODP OMEema.

15. Kakoii U3 nepedncieHHbIX
metonoB HE monxoaut mis
HENOCPEICTBEHHON BU3yalu3aluu
JIOKANIHU3aluH HAHOYACTHUIl BHYTPH
JKHBOH KJIeTKH?

a) CkaHUpYOIIast YJIEKTPOHHAs
mukpockomnust (COM)

6) KondoxkanpHas nasepnas
CKaHUPYIOIasi MUKPOCKOIHS C

Ipouumatime mexcm, gvlbepume 0sa
NpAGUNbHLIX 6apUARMa Omeema u
3anuwiume apzymeHnmel,
060cHO8bIBAIOWUE BbIOODP OMEEmA.

17. Kakue JIBA cBOICTBa KBAHTOBBIX
TOYEK JIeTAI0T UX OCOOCHHO [[EHHBIMH
111 OMOMMUIDKUHTA (BU3yaIn3aluu
Ouonoruueckux 00beKToB)?

a) CriocoGHOCTh K caMOCOOpKe B
CIIOXKHBIE CTPYKTYPBI

0) Y3kuii u HacCTpauBaeMBbIii CIEKTP
u3ayueHus ((ryopecueHIn)

B) BrIcokas ycroianBocTs K

IIpouumaiime mexcm 3a0anus u
3anuuiume pazeepHymolii
000CHOBAHHYLIL OMEEM.

19. CdopmynmupyiiTe oOCHOBHBIE
HPUHIIAIEL U 389K
HaHOOHOTEXHOIOT U KaK HayKu. Yem
OHA NPHUHIUIHAIBHO OTINYACTCSA OT
KJIaCCHYECKOH OHOTEXHONOTHN?

OTtanoHHbIN 0TBeT: OCHOBHAS 3a/1a4a
HaHOOHOTEXHOJIOTUH — CO3JIaHHE U
MIPUMEHEHUE YCTPONCTB, MATEPUAIIOB U
CHCTEM, CTPYKTYpa B (PYHKIIHU




ICrIMCOK KOMITETEHIUI

3ananne 3aKpBITOro TUIIA
Ha yCTaHOBJICHUEC
COOTBETCTBUA

3ananue 3aKpPBITOro TUIIA
Ha yCTaHOBJICHUEC
TIOCJIEA0BATCIIBHOCTH

3aianie KOMOMHUPOBAHHOTO THIIA C
BBIOOPOM OJJHOTO BEPHOTO OTBETA U3
YETBIPEX MPEUIOKECHHBIX U
apryMeHTanuei Beioopa

3ajianie KOMOMHUPOBAHHOTO THIIA C
BBIGOPOM JIByX BAPHAHTOB BEPHOTO
OTBETA U3 YETHIPEX MPEIOKEHHBIX 1
apryMeHTanuei Beioopa

3ajiaHKe OTKPBITOTO THUIIA C
Pa3BEpHYTHIM OTBETOM

1. MexaHOXUMHYECKHUI
CUHTE3 (CBEPXY BHU3)

2. 30omb-renb MeToA (CHU3Y
BBEPX)

3. MuuemIsipHblid CUHTE3

a) [Tomyyenne HarOUaCTHIL
B HOJIOCTSIX MHIIEILT
MIOBEPXHOCTHO-aKTUBHBIX
BEIIIECTB

0) U3menbuenue
MaKpOCKOITHYECKHX
MaTephanoB 10
HaHOPa3MepoB B
MeJNTbHHIAX

B) ®opmupoBanne
HAHOCTPYKTYP 4epe3
CTaJINM KOJUIOMIHOTO
pacTBopa u rens

Ortser: 1-0, 2-B, 3-a

Ipouumaime mexcm
3a0anus U yCmanogume
coomeemcmeue mMexucoy
AHATUMUYECKUM MEMOOOM
u munom ungopmayuu,
KOMopylIo on
npedocmagisiem o
Hanouacmuyax. K kasxcoou
nosuyuu, OAHHOU 8 1e60M
cmonbye, nodbepume
CO0MEemcmeyIouyIo
NO3UYUIO U3 NPABO2O
cmonbya:

12. YcranoBure
COOTBETCTBHUE:

1. InHamuyeckoe
ceeropaccesiiue (DLS)

2. ATOMHO-CHIIOBast
mukpockonust (ACM)

3. DHeproaucnepcHOHHas
PEHTTEHOBCKAsI
criekrpockonus (3/1C)

a) Tonorpadus
MIOBEPXHOCTH C
HaHOpa3peIIeHHEM

JUTMHBI BOJTHBI
B) ['eHepanust ak TMBHBIX
(dhopm Kuciopoaa
(CHHIJICTHBIN KHCIIOPOJ)
r) Paspymienue neneBbix
KJICTOK

OrtBerT: a, 0, B, T

Ipoyumatime mexcm u
yemanosume 102U4ECKyio
NnoC1e008aMeTbHOCMYb
paspabomxu cucmemvl
aopecHoll 00cmasKu
JIeKapcms Ha OCHOBe
Hanouacmuy:

14. YcranoBure
TOCJICI0BATEIBHOCTh:
a) Beibop marepuana
HaHOHOCHTEJISI U criocoda
BKJIFOUCHHUSI JICKapCTBa
0) DyHKIIMOHANN3ALUS
TTOBEPXHOCTH JIJIst
TapreTHHTa

B) JloknuHUYECKHE
MCIBITAHMS in Vitro u in
vivo

r) CunTe3 u HusuKo-
XHUMHYECKast
XapaKTepU3aLys

OtBeT: a, T, 0, B

(IryopecieHTHBIMU METKaMHI

B) [IpocBeunBaromias 31eKTpOHHAs
mukpockomst (IIOM) ToHKHX cpe3oB
r) MHKpOCKOIHSI TEMHOTO OIS

BepHbiit oTBeT: 2

Apryment: CkaHHpyIOIIast
3JIeKTpOHHass MUKpockonus (COM)
TpeOyeT npoBeneHus odpasia B
YCIIOBHSX BEICOKOTO BaKyyMa, 4TO
JienaeT HeBO3MOXKHBIM Ha0III0IeHHE
JKHUBBIX KJIETOK. DTOT METOX
HCTIONB3YETCS JUIS H3yIeHUS
MOBEPXHOCTH (PMKCHPOBAHHBIX U
BBICYIICHHBIX 00pa3noB. OcTaapHbIe
MeToB! (KOH(OKabHas
MHKPOCKOIIHS ¢ (ITyOpEeCIIeHTHBIMH
MeTkamy, I[I9M cpe3oB, MUKpOCKONHS
TEMHOTO T10JIs1) MOTYT IIPHMEHSThCS
JUISL BU3yalI3al[ii HAHOYACTHI] B
OHOJIOTHMYECKUX 00pa3Lax.

Ipouumatiime mexcm, gvibepume
NPABUILHBLIL BAPUAHT OMEEMA U
3anuwume apaymenmol,
o0bocHosvisaOWUE BLIOOD OMEema.

16. {ns pa3aeneHus cMecH
HAHOYACTHII 110 pa3Mepy B
MHKPOGIIONIHOM YHIIe Hanboiee

9} PeKTHBHO HCIIOIB30BATh MPHHLIAIT:
a) mekrpodopesa

6) Marrurogopesa

B) I'-¢pubrpa (H-dpunerpa)

r) ONTHYECKOTO MUHIETa

Bepnslit oTBeT: B

Aprymenr: I'-unstp (wmu H-
(GUIBTP) — 3TO MACCHBHEII METO
paszieneHust B MUKPO(IIIOMIHBIX
YCTpOHCTBAX, OCHOBAHHBII Ha
JIAMUHAPHOM TIOTOKE U Pa3HOM
6OKOBOM CMEIICHHUH YaCTHI] PA3HOTO
pasmepa 3a cuet aupdy3un. Ito
pocToi 1 3 eKTUBHEIH cr10cod
HETPEPBIBHOTO pa3Jieienus 6e3
BHEIIHUX nouneit. Jusnexrpodopes n
MarHuTo(hopes TpeOyIOT YacTHI ¢
OTIpE/ICNICHHBIMY CBOICTBAMH, &

(hoToobecIBEUMBaHHIO
r) CiocoOHOCTh TeHEPHPOBATDH
YIBTPa3ByK

BepHbie oTBeTHI: 0, B

Apryment: HacTpauBaeMslii ciekTp
H3ITydeHus (LBET CBEUCHHs) B
3aBHCUMOCTH OT pa3Mepa YacCTHI[bI
TI03BOJISIET OJHOBPEMEHHO
MapKHpOBaTh Pa3Hble MUIICHH
Pa3HBIMHU L[BETaMH
(MynpTHILIEKCHpOBaHHKE). Bricokas
(oTOCTaOMIBHOCTE (YCTOIYMBOCTE K
BBILIBETAHUIO) [IO3BOJISIET IIPOBOANTH
JUTMTENLHBIE HAOMIONEHNS 3a
OHOIOTHYECKUMH TIPOIIECCaMH B
peanbHOM BpeMeHH. CamocOopka He
SIBJISICTCSI KJTFOUEBBIM CBOMCTBOM IIJISt
BH3YaJIM3alliH, & TeHepamus
yIBTpa3ByKa He XapaKTepHa [UIs
KBaHTOBBIX TOYEK.

Ipouumaiime mexcm, gvlbepume 08a
NPAGUNbHLIX 6aPUAHMA OMEema u
3anuuiume apeymenmul,
060cHO8bIBAIOWUE BbIOOP OMEEmA.

18. Ilpu co3nanmu «1abopaTopuy Ha
yune» it aHanuza JJHK BaxxHO
HMHTETPHPOBATH 3TAIbI, II03BOJISAIOIHE:
a) [IpoBecTn noJIMMepasHyro LEIHYI0
peaxuuto (ITLP) ans amrumdukanun
6) Pa3ennTh IPOIYKTHI
aMIUTMUKALIH 110 pa3Mepy

B) KynpTrBUpOBaTH KIETKH
MJICKOITUTAIONINX B TEUCHUE MeCsIa
r) IIpOBOINTE PEHTTEHOCTPYKTYPHBII
aHanu3 OENKOB

BepHble oTBeTHI: a, O

Apryment: Anamus JIHK na
MHKPOYHIIE YaCTO BKITFOYAET 3TaI
aMIUTM(UKAINH IeTEBOTO ydacTKa
(TILIP) u mocnenyroee pazaeneHue
WITH JIETEKIUIO TIPOIYKTOB JUIS MX
nICHTHOHUKAIMA. DTH STaITbl MOXKHO
MHHHATIOPU3HPOBATh U HHTETPHPOBATDH
B MHUKPO(ITFOUJTHYIO CHCTEMY.
JlnutenpHOE KyIbTHBUPOBAHHE KIIETOK

KOTOPBIX KOHTPOJIUPYIOTCS Ha
HaHoypoBHe (1-100 HM) u KOTOpBIE
TIpeHa3HAUCHBI JUIS B3aHMOJIEHCTBHS
¢ buonornyeckumu cucremamu. Ee
MPUHIMIIB BKJIIOYAIOT: HCIIOIb30BaHUE
OHOMOJIEKYI B Ka4eCTBE
CTPOHUTENBHEIX OJIOKOB MM IITa0JIOHOB;
MAaHHITYJIHPOBAHHE OTAEIbHBIMU
MOJIEKYJIaMH; CO3JJaHHe THOPUTHBIX
CHCTEM U3 OMONOTHYECKUX U
HEOPraHHYECKHX KOMIIOHEHTOB.
KiroueBoe OTIHMYne OT KIACCHIECKOH
OHOTEXHOJIOTUH — YPOBEHb
BMEIIATeIbCTBA U KOHTPOJIS.
Kiaccuueckast GHOTEXHOIOTHS
oIepHpyeT KJICTKaMU U OpraHH3MaMu
B 11eJI0M (MUKPOYPOBEHB), B TO BpeMsl
KaK HaHOOMOTEXHOJIOTHS paboTaer ¢
otensHBIMU Oromonekynamu (JJHK,
0eJKH), CTPEMSICh KOHCTPYHPOBATh
CHCTEMBI «CHHU3Y BBEPX» C aTOMapHOU
TOYHOCTBIO.

Ipouumaiime mexcm 3a0anus u
3anuwume pasgepHymolil
000CHOBANNBI OMEEm.

20. O6BsICHUTE KOHIIEIIHNIO «YMHON
(MHTEJIEKTyaIbHOM) KarCyJbl A
JIOCTaBKH JiekapcTB. Kakue
MEXaHH3MbI MOTYT JIEXKAaTh B OCHOBE
KOHTPOJIHPYEMOT'0 BEICBOOOXKICHUS
JIefICTBYIOIIETO BEMIECTBA M3 TAKOH
KaricyJsl?

OTaJIOHHBIH OTBET: «YMHas» Karcya
— 3TO CHCTEMA JIOCTABKHM, CIIOCOOHAs
BBICBOOOXK/IATH JIEKAPCTBEHHOE
BEIIECTBO B OTBET Ha CHeNU(UIecKue
BHYTPEHHHE W1 BHEIIHHUE CTUMYIIBI,
XapaKkTepHbIe IS MecTa 3a00/IeBaHHs.
Konuenuus npennonaraer
MHHHMaJIbHOE BHICBOOOKICHHE B
3J0POBBIX TKAHAX U MAKCHMAIbHOE —
B IIeJICBBIX. MeXaHU3MBI
KOHTPOJIMPYEMOTO BBICBOOOXKICHHS
MOTryT OBbITh pa3HbiMu: 1) OTBeT Ha
pH: O6onouka Karcysl pa3pymaercs
B cpejie ¢ MOHMKeHHBIM pH




ICrIMCOK KOMITETEHIUI

3ananne 3aKpBITOro TUIIA
Ha yCTaHOBJICHUEC
COOTBETCTBUA

3ananue 3aKpPBITOro TUIIA
Ha yCTaHOBJICHUEC
TIOCJIEA0BATCIIBHOCTH

3aianie KOMOMHUPOBAHHOTO THIIA C
BBIOOPOM OJJHOTO BEPHOTO OTBETA U3
YETBIPEX MPEUIOKECHHBIX U
apryMeHTanuei Beioopa

3ajianie KOMOMHUPOBAHHOTO THIIA C
BBIGOPOM JIByX BAPHAHTOB BEPHOTO
OTBETA U3 YETHIPEX MPEIOKEHHBIX 1
apryMeHTanuei Beioopa

3ajiaHKe OTKPBITOTO THUIIA C
Pa3BEpHYTHIM OTBETOM

0) DIeMEHTHBII COCTaB
MOBEPXHOCTH

B) ['uapoauHaMuueckuit
pasMep u pacrpeeneHue
YacTHIL 110 pa3MepaM B
pactBope

Ortser: 1-B, 2-a, 3-0

ONTUYECKUI TIMHOET MPEaHa3HAYCH
JUIA MAHUITYJIALAA OTACIIbHBIMA
JaCTUIlaMH, a HE TJTA 00BEMHOTO
pa3aeneHus.

U PEHTTEHOCTPYKTYPHBII aHAIIN3
TpeOYIOT CIOKHBIX 1
KpYIHOTabapHTHBIX YCTaHOBOK,
KOTOpBIE HE HHTETPUPYIOTCS B
KOHLICTIIINIO OBICTPOro aHaNu3a Ha
OJTHOM YHIIE.

(XapakTepHO UL OIyXOJIeH Hin
BOCIAJICHHBIX TKAaHEH).

2) ®epmenTatuBHEIT oTBeT: O60I0UKa
COZIEPKUT cyOcTpat Uit hepMEHTOB,
KOTOpbIC aKTHBHO BbIPAaOATHIBAIOTCS B
30HE IATOJIOTHH (HAIpHMeEp,
MAaTpPHUKCHBIE METaJUIONPOTEHHA3B! B
onyxosin). 3) OTBeT Ha

Temnepatypy: Mcnons3oBaHue
TEPMOTYBCTBUTEIIBHBIX TIOJTUMEPOB,
KOTOpPbIE MEHSIOT CTPYKTYpPY IPH
HEOOJIBIIIOM JIOKaJIbHOM HarpeBe
(Hanpumep, chOKyCHPOBaHHEIM
yIbTPa3ByKOM). 4) MarHuTHbII WK
YJIBTPa3BYKOBOW KOHTpOIIb: BHemHee
TI0JIe BBI3BIBAET AehOpMALIIO M
HarpeB KarcyJibl, TPHBOMSIINH K
BBEICBOOOXKICHUIO.

MK TIK-1.3 Biagers
[HaBBIKAMH TBOPYECKOTO
MpUMEHEHUS
IMETO0IOTHIECKUX
MOAXOIOB I pa3padOTKU
IMOJIeIeH, HOBBIX
[TEXHOJIOTHI1, MaTepHAJIOB U
GHOIOrHYECKHX OOBEKTOB C
IesIeHanpaBIeHHO
M3MEHCHHBIMU CBOWCTBAMH,
IMETO/IOB BBEIPAOOTKH
MPaKTHYECKUX
[PEKOMEHAALU JUIs peIIeHus
Bajad npoeccHOHATEHON
IeATenbHOCTH

IIpoyumaiime mexcm
3a0anus U yCmanosume
coomeememeue mMexucoy
MONEKYIAPHOU MAUUHOU U
ee ocHognotl pynkyuet. K
Kascootl no3uyuu, OaHHOU 6
Jn1e8om cmonoye,
noobepume
CO0meemcmeyIouyio
NO3UYUIO U3 NPABO20
cmoabya:

21. YcraHoBute
COOTBETCTBHE:

1. AT®-cunrasa

2. Muo3un

3. bakTepuansHbIi
JKTYTUKOBBIM MOTOp

a) CokpanieHne MBIIIeYHBIX
BOJIOKOH

6) Cunre3 AT 3a cuer
HPOTOHHOI'O rpaJHeHTa

B) Bpauienue xrytuxa s
JIBUKEHUS KIIETKH

Ortser: 1-06, 2-a, 3-8

IIpoyumaiime mexcm

Ipoyumatime mexcm u
ycmanosume
Nn0CIe008AMENLHOCTb
cobvimuil npu
mpancnopme 800vl uepe3
axkeanopum:

23. YcraHoBuTe
MOCJIe/I0BATEIbHOCT!

a) CBsi3pIBaHUC
MOJIEKYJIBI BOIBI CO
cnenupuIecKuMu
caliTaMu BHYTpH KaHaja
6) IIpoxoxneHue
MOJICKYJIBI BOZIBI Yepe3
Y3KYIO CEJICKTHBHYIO
(HIBTPYIONIYIO YacTh
B) Bxon MosexyJibl Bogbt
B BOPOHKOOOPA3HBIi
BXOJ] KaHasa

r) Beixon Monekyiist
BOJIBI C IPYTOil CTOPOHBI
MeMOpaHBbI

OrtBeT: B, a, 0, T
Ipouumatime mexem u

ycmadnosume
NnOCIe008AMENbHOCb

Ipouumatime mexcm, gvlboepume
NPABUILHBLIL BAPUAHT OMEEMA U
3anuwume apeymenmol,
obocHogvisaiowue gblO0p omeema.

25. Kakoit U3 mepedncieHHpIx
IIPOLIECCOB SIBISICTCS IPUMEPOM
«caMOCOOPKHU CHH3Y BBEPX»?

a) ®pesepoBaHue KPEMHUEBOI
IUTACTHHBI JUTS CO3aHMsI HAHOKAHABOK
6) dopmMupoBaHUE ABYXCIOHHOI
(dochonunuaHol MeMOpaHbI B
BOJIHOM PacTBOpe

B) JIpoGIieHne KPYIHBIX YacTHI] B
IIApOBOI MEITBHHUIIE /10 HAHOIOPOLIKA
r) JIutorpaduyeckoe HaHECEHUE
pHCYHKa Ha TOBEPXHOCTH

Bepnsiii oTBeT: 6

Apryment: CamocOopka «CHH3Y
BBEPX» — JTO CIIOHTAHHAS
OpraHU3aIMs IPOCTHIX KOMIIOHEHTOB
(moekyi) B OoJiee CII0XKHbIE
CTPYKTYpBI 3a CUET
MEXMOJIEKY/ISIPHBIX B3aUMOAEHCTBUH.
DopmMupoBaH¥e TUIHIHOTO OUCIOs
MIPOUCXOTUT UMEHHO TaK: MOJIEKYJIbI
(hochonmunuaoB caMoONpOU3BOILHO
OPraHU3yIOTCS B yHOPSIOYCHHYIO

Ipouumatime mexcm, gvlbepume 06a
NPABUNILHLIX 6APUAHMA OMEemd U
3anuwiume apzymenmel,
obocHogvIsaiowUe b160p OMmeema.

27. Ilpu pOEKTHPOBAHUI
MHKPOQIIIOUTHOTO YHIIA IS aHAIN3a
Ba)XKHO y4€CTh OCOOCHHOCTH
namMuHapHoro noroka. Kakue JIBA u3
CIEeIYIOUINX YTBEPKIACHUHN O
JIAMHHApPHOM IOTOKE BEPHEI?

a) [lepemennBanue XUIKOCTEH
MIPOUCXOJHUT B OCHOBHOM 32 CUET
TypOyJIEHTHOCTH

6) J)KuzikocTH B mapauienbHbIX
MIOTOKAX CMEIINBAIOTCS TOJIBKO 3a CUeT
addysun

B) Uucino PeliHonbaca U1 Takux
MOTOKOB 00BIYHO BenHko (>2000)

r) [ToToK SIBIISIETCS CIIOMCTBHIM K
YIOPSAAOYECHHBIM

Bepnble oTBeTHI: 0, T

AprymeHT: B MukpodmronHeix
YCTpOHCTBaX MOTOKHU JKUAKOCTEH
SIBIISIOTCS JIAMHHAPHBIMU (CIIOUCTBIMH,
YHOPSIIOYECHHBIMI) H3-3a MaJIbIX
pa3MepoB KaHAJIOB, 4TO COOTBETCTBYET
HHU3KOMY 4uHciTy PefiHombaca (00bIYHO

Ipouumatime mexcm 3a0anust u
3anuwume pasgepHymolil
000CHOBAHHDIT OMEEM.

29. OnuiuTe, 410 TaKOS
MOJIEKYJSIPHBIE CHTA (HAPUMED,
LCOJIHUTHI) W KAKOBBI MIPUHIIHUIIBI KX
pabortsl. [IpuBenuTe npumep
BO3MOXKHOTO MTPUMEHEHHUS
MOJICKYJISIDHBIX CUT B
HaHOOHOTEXHOJIOTHH WITH CMEXHOU
obnactu.

OTtanoHHkIi 0TBET: MONEKyIApHbIE
CHTa — 3TO MaTepHabl C PerynspHOil
CHCTEMOIA TOp HAHOMETPOBOTO
pasmepa (MUKPOIIOpHI < 2 HM),
KOTOpbIE CIIOCOOHBI CENEKTUBHO
a/IcopOMUpOBaTh, Pa3AENnATh I
KaTaJIM31pOBaTh MOJICKYIIBI B
3aBHCHUMOCTH OT HX pa3Mepa U GOpMbI.
IpuHIUn paboTel OCHOBAH Ha
«IIPOCEMBAHUN»: MOJIEKYJIbI, Pa3Mep
KOTOPBIX MEHbIIIE AUaMeTpa Iop,
MPOHUKAIOT BHYTPh U aJICOPOUPYIOTCS,
a Goiiee kpynHble — HeT. [Ipumep
NPUMEHEHHs B HAHOOHOTEXHONIOTUH:
HCTIOJIb30BaHNE HAHOTIOPUCTHIX
KPEMHHUEBBIX HN aoModocdaTHbIX




ICrIMCOK KOMITETEHIUI

3ananne 3aKpBITOro TUIIA
Ha yCTaHOBJICHUEC
COOTBETCTBUA

3ananue 3aKpPBITOro TUIIA
Ha yCTaHOBJICHUEC
TIOCJIEA0BATCIIBHOCTH

3aianie KOMOMHUPOBAHHOTO THIIA C
BBIOOPOM OJJHOTO BEPHOTO OTBETA U3
YETBIPEX MPEUIOKECHHBIX U
apryMeHTanuei Beioopa

3ajianie KOMOMHUPOBAHHOTO THIIA C
BBIGOPOM JIByX BAPHAHTOB BEPHOTO
OTBETA U3 YETHIPEX MPEIOKEHHBIX 1
apryMeHTanuei Beioopa

3ajiaHKe OTKPBITOTO THUIIA C
Pa3BEpHYTHIM OTBETOM

3a0anus U yCmanogume
coomeememeue mMexucoy
HAHOMEXHONOULECKUM
Nn00X000M U 061ACMbIO €20
npumenenus 6 meouyune. K
Kasicootl no3uyuu, OAHHOU 8
Jne6om cmonbye,
noobepume
COOMBEeMCMEYIOULYIo
NO3UYUIO U3 NPABO2O
cmonbya:

22. YcraHoBHUTE
COOTBETCTBHE!

1. HaropoOGoTEI

2. ®oTOCEeHCHOMIN3aTOPEI
3. TepaneBTuyeckue
aHTHTENA

a) TouHas poctaBka 1
MHKPOXHPYPIHS BHYTpU
opraHm3Ma

0) ®oToarHAMHUYECKAsT
Tepanus ormyxosnei

B) TaprerHas Tepamus,
OJIOKMpOBaHHE
criennpUIECKUX
peLenTopoB

Ortser: 1-a, 2-0, 3-B

onepayuii npu
npoeedenuu [1L[P 6
MUKDODIIOUOHOM Yune:

24. YcraHoBUTE
TIOCIIEZIOBATENHHOCTD:
a) Beenenue obpasna
JIHK u peakionHoit
CMeCH B MUKPOKaMepy
0) Luknnueckoe
H3MCHEHHE TeMIIePaTypbl
(neHatypanus, OTXKHT,
JJIOHTALVSA)

B) Jlerekuus nposyKkToB
aMIUTHUKALIT
(rampumep,
(hiryopecuieHTHBIM
METOJIOM)

r) TepmocTaTupoBanue
YHIIA C HOMOIIBIO
MHHHATIOPHBIX
HarpeBateneit

OtBeT: a, T, 0, B

MeMOpaHy B Boje. OcTaiabHbIe
npumMepsl (ppesepoBanue, podiacHHe,
JUTOTpadusi) OTHOCATCS K HOIXOAAM
«CBEPXY BHH3», I'7Ie HAHOCTPYKTYPBI
CO3/al0TCsI ITyTeM U3MEIbYCHHS WITH
Moau(pUKaIH MAKPOCKOITHIECKHX
MaTepHaoB.

Ipouumatime mexcm, gvlbepume
NpasuIbHbIIL 6apuUanm omeema u
3anuwume apeymenmol,
0bocHosbIBAIOWUE BLLOOD OMEemda.

26. Kakoit 0OCHOBHO# IPHHIIUIT
HCTIONB3YeTCs B pab0Te ONTHYECKOTO
IIHIIEeTa (JIa3epHOTOo IHHIEeTa)?

a) DIIEKTPpUUECKOe IPUTSHKEHHE
3apsSDKEHHBIX YaCTHI

0) JlaByieHue cBeTa (CHIIBI CBETOBOTO
JTaBIICHUST)

B) MarHuTHOE NPUTSDKEHUE YaCTHIL C
[apaMarHUTHBIMH CBOMCTBaMH

r') AKYCTUYECKHE CTOSYME BOJIHBI

Bepmnbrii oteT: 6

AprymeHT: OnTHYECKUI MTUHIET
HCHOJIB3YET AaBJIECHUE JIA3EPHOTO
n3ayueHus. CHIIbHO
c(hOKyCHUPOBAHHBIH JIa3ePHBIH JIyd
CO3aeT HHTCHCHBHBIN TPaJUeHT
3JIEKTPUYECKOTO TTOJIS.
JIM3IeKTPUYECKHE YaCTUIIBI
(HampuMep, KIIETKH, TIOJIMMEpHBIe
LIAPUKH) IPUTATHBAIOTCS B 00J1aCTh
HanbobIICH HHTCHCUBHOCTH CBETA
(bokyc), re X MOXKHO yAEpKUBATH U
TepeMeInarhb, JIBUTas JTyH.

<100). B TakoM pexrMe CMEIINBaHKUE
JBYX HapajIelibHbIX TIOTOKOB
MIPOUCXOIHUT OYECHb MEICHHO U
HCKIIFOYUTENBHO 3a CUET
MOJeKyIsIpHON nuddy3un, 4To
HCTOJNB3yeTcs, Hanpumep, B T- u H-
ceHcopax. TypOyIeHTHOCTb U BBICOKOE
yuco PeliHonbaca XapakTepHbl 1715
OBICTPHIX IIOTOKOB B MaKpoOMacIITaoe.

Ipouumaiime mexcm, gvlbepume 08a
NPABUILHBIX 6APUAHMA OMEEMA U
3anuwume apaymenmol,
obocHosvisaOWjUe 8bIO0P Omeema.

28. Ilpu cozmannu
rubpuanzannonsoro JJHK-6nounmna
JULSL AUATHOCTUKH HCTIOIB3YIOTCS
CIIeI[YIOIIe OCHOBHBIE 3TAIIbL:

a) HaneceHue Ha IOJUIOXKKY 30HIOB
(ONMMTOHYKIICOTH/IOB C M3BECTHOU
IOCIIETIOBATENHHOCTHIO)

0) NukyOarust ynna ¢ aHaIu3upyemMoit
Me4YeHHOH ()IIyOpecieHTHOH METKOH
JTHK

B) IIpoBenenue snexkrpodopesa B
arapo3HOM reje

r) Perucrpauus narrepHa
(iryopeclieHIINH, YKa3bIBAIOIIETo Ha
KOMIUIEMEHTapHOE CBSI3bIBAHHE

Bepusie oTBeThI: a, 0, T

Apryment: CTaHAapTHBII IIponecc
pa6otsl ¢ JIHK-OnounmnoM BKITIOYaeT:
HMMMOOUITH3AIIMIO 30HI0B Ha MOTOXKKE
(9Tan U3roTOBJIEHMS ), THOPHUAN3ALHIO C
MedenHo# nenesoi JJHK u3 o6pasma n
JIETEKIHIO CUrHaua ((hIyopecieHIn )
B TOYKaX, IJIe IPOHM30IILIO CBS3bIBAHNE.
OnekTpodopes B reiae — 310
oTnensHbIi Metof pazaenenus JJHK,
KOTOPBIN HE SIBIISIETCS YacThIO
Tpoliecca aHaIM3a Ha Guouwre.

MaTepHalioB B Ka4eCTBE HOCUTENeH st
KOHTPOJIUPYEMO#i IOCTABKH JICKapCTB.
JlexapcTBeHHAs MOJIEKyIIa
3arpyxaercs B IOPEL, a
BBICBOOOXK/ICHHE TIPOUCXOAUT
MEJJICHHO WJIM B OTBET Ha
OIIpeIeTIeHHBII CTUMYII (HaIpuMep,
pH). Taxxe MOnEKyIspHbIE CUTA
MOTYT CIIy>KUTh HAHOPEAKTOPaMU ISt
CHHTE3a HAHOYACTHII OTIPE/ICIICHHOTO
pa3mepa BHYTPH HOp.

Ilpouumaiime mexcm 3a0anus u
3anuuume paseepHymolii
000CHOBAHHbLIL OMEem.

30. [Ipemnoxure u 060CHyiiTE
BO3MOXKHYIO CTPATETHIO
HCTIONB30BaHMUS HAHOYACTHIL JUIS
petieHus TpodIeMbl YCTORIMBOCTH
Oakrepuii K aHTHOMOTHKAM. ONHUIINATE
peIIoIaraeMblii MeXaHU3M JIeHCTBHS.

OranoHHbli otBeT: OfiHA U3 cTpaTeruit
— HCIIONB30BaHNE HAHOYACTHII B
KauecTBe CaMOCTOSATEIbHBIX
AQHTHMHKPOOHBIX areéHTOB HIIN
HOCHTENEN JUISl TOCTaBKU
AHTHOMOTHKOB. MexXaHu3M JeiCTBUS
MOXET OBITh KOMOWHHPOBAHHBIM:

1) TIpsimoe aHTHMHUKPOGHOE JeHicTBHEe
HaHoyacTHl: Hanpumep, HaHOYaCTHIIB]
cepeOpa BEIIEISIOT HOHBI Ag+,
KOTOPBIE CBSI3BIBAIOTCS C
KOMIIOHEHTaMH OaKTepHaIbHON
xietku (Oenxamu, JIHK), Hapymras nx
(YHKIMY ¥ IPUBOAS K THOEIN KITETKH.
OTOT MeXaHH3M OTJINYAETCS OT
JIEUCTBHS KIIACCHUECKIX
AQHTHOMOTHKOB, IO3TOMY K HEMY HET
MEPEKPECTHOMN yCTOMYMBOCTH.

2) HaroHOCHTENH JUTsl IPEOIONICHHS
ycroiunBocTH: HaHOYacTHIIBI MOTYT
«HATPYKAaThCSD» AHTUOMOTUKOM H
JIOCTaBIIATH €r0 HEIOCPEICTBEHHO
BHYTpPb OaKTepHaIbHOH KICTKH, MUHYS
MEXaHHU3MbI PEe3HCTEHTHOCTH,
CBSI3aHHBIC C yMECHBLICHHEM
MIPOHHIIAEMOCTH MEMOPaHBI HIIH




ICrIMCOK KOMITETEHIUI

3ananne 3aKpBITOro TUIIA
Ha yCTaHOBJICHUEC
COOTBETCTBUA

3ananue 3aKpPBITOro TUIIA
Ha yCTaHOBJICHUEC
TIOCJIEA0BATCIIBHOCTH

3aianie KOMOMHUPOBAHHOTO THIIA C
BBIOOPOM OJJHOTO BEPHOTO OTBETA U3
YETBIPEX MPEUIOKECHHBIX U
apryMeHTanuei Beioopa

3ajianie KOMOMHUPOBAHHOTO THIIA C
BBIGOPOM JIByX BAPHAHTOB BEPHOTO
OTBETA U3 YETHIPEX MPEIOKEHHBIX 1
apryMeHTanuei Beioopa

3ajiaHKe OTKPBITOTO THUIIA C
Pa3BEpHYTHIM OTBETOM

paboToit 3¢ IroKC-HACOCOB, KOTOPBIE
BBIKAYMBAIOT AaHTUOMOTUK HAPYKY.
OYHKIMOHATH3AIHS TIOBEPXHOCTH
HAHOYACTHI] MOXKET TOTOTHUTEIBHO
YCHIIMBATh UX CPOJICTBO K
GaKTepuaIbHBIM KIIETKaM.

MK ITK-2.1 3Hats
KIaccH4ecKue u
COBpEMEHHBIE METOABI
MCCIIeIOBaHHM, IPH
[peanu3alMy HayqIHbIX
[IPOCKTOB IIPUMEHSIET
MH(OPMAIHOHHBIE PECYPCHI
1 6a3bI JAHHBIX, METOJIBI
(bopmanu3aunu u penreHus
Bajau, aHAJIN3a HAYIHbIX
[pe3yJIbTaToOB

Ipoyumaiime mexcm
3a0anus U yCmanogume
coomeememeue mMexucoy
Memooom ananusa
HaHouacmuy u NOayYaemMou
ungpopmayueii. K kasicooi
nosuyuu, OaHHoU 8 1e6OM
cmonbye, nodbepume
CO0mMEemcmeyIouyio
NO3UYUIO U3 NPABO2O
cmoabya:

31. Ycranosute
COOTBETCTBHE:

1. PenTrenoBckas
(doTosmekTpoHHas
criekrpockonus (XPS)

2. TuHaMu4deckoe
cBeropaccesnue (DLS)

3. Macc-CnekTpoMeTpHs ¢
HHIYKTHBHO-CBSI3aHHOI
wia3moii (ICP-MS)

a) XMMHUYECKHUil COCTaB 1
COCTOSIHUSI aTOMOB Ha
HIOBEPXHOCTH

0) ['mnpoauHamMuaeckuit
pasmep B pacTBope

B) KommuectBennoe
OIpECIIEHNE FIIEMEHTHOTO
COCTaBa C BHICOKOM
YYBCTBHTEIBHOCTBIO

Ortser: 1-a, 2-0, 3-8

Ipouumatime mexcm
3a0anusl U YCManogume
coomeemcmeue mMexucoy
6a3otl OaHHbIX U ee
OCHOBHbIM HA3HAYCHUCM
0715 uccredosamensi 6

Ipoyumatime mexcm u
ycmarnosume
nocie0o8amenbHOCMy
amanog pabomwl ¢
HAYYHOU TUumepamypou
npu nodzomoske 0b630pa
no Hogou meme:

33. YcraHoBure
TIOCIIEIOBATENBHOCTD:

a) dopMynupoBKa
KITIOUEBBIX CIIOB H
TIOUCKOBBIX 3aIIPOCOB

0) ITouck crareii B
6ubnorpadpudeckux
6a3ax maHHBIX (Scopus,
Web of Science)

B) Kpurnueckuii ananus
U CHCTEMAaTH3aLMs
HalIeHHOI MH(pOpMaHI
r) Hamucanue texcra
0030pa C IUTUPOBAHUEM
HCTOYHUKOB

OrtBert: a, 0, B, T

Ilpouumaiime mexcm u
ycmanogume
nocie0o8amenbHOCMy
Oeticmauil npu
popmanuzayuu 3a0aqu
10 NPOCHO3UPOBAHUIO
MOKCUYHOCMU
HanoMamepuana Ha
ocHoge e20 pusuko-
XUMUYECKUX CBOUCME:

34. YcraHOBHTE
TOCIICIOBATENBHOCTD:
a) COOp aHHBIX O
CBOMCTBaxX U

Ipouumatime mexcm, gvlbepume
NPABUIbHBLIL BAPUAHT OMEEMA U
3anuwume apeymenmol,
obocHogvisaiowue gblO0p omeema.

35. Jlnst movcka uHGOpMALUH O
METO/IaX CHHTe3a KOHKPETHOTO THIIa
HaHOYACTHI (HallpuMep, 30JI0ThIX
HAHOCTEPIKHEH) B IEPBYIO OYEpEb
3¢ peKTUBHEE BCETO HCIIONB30BATh:
a) 'enernueckue 6a3bl JaHHBIX
(manpumep, GenBank)

6) ba3bl TaHHEIX HayYHBIX CTATEH
(mammpumep, Scopus mu Google
Scholar)

B) ba3bl TaHHBIX KIMHHYECKAX
HCIBITAaHUH

(mampumep, ClinicalTrials.gov)

r) [laTenTHbIC Oa3bl JAHHBIX
(manpumep, WIPO)

Bepusiii oTBeT: 6

AprymeHT: bassl TaHHEIX Hay4YHBIX
crareii (Scopus, Google Scholar)
SIBIIAIOTCSL OCHOBHBIM HCTOYHHKOM
JIETAJIbHOM 3KCIIEpUMEHTAIIbHOM
nH(OpMaLHK 0 METOIaX CHHTE3a,
YCIIOBUSIX, XapaKTePUCTHKAX
MOJTy9aeMBIX IPOSYKTOB,
OITyOIMKOBaHHON B PEIEH3UPYEMBIX
KypHanax. [TareHTHbIEe 0a3bl
cozep)xaT HHPOPMALHIO O
KOMMEPYECKH 3HAUHMBIX
TEXHOJIOTHSIX, HO 4acTo 0e3 rIy0oKux
Hay4HBIX JeTanel. I eneTnyeckue
6a3bl 1 0a3bl KIIMHUYECKHX
UCTIBITAaHUII HE PETIeBAHTHBI IS
TOVICKA METO/IOB XHMHYIECKOTO
CHHTE3a.

IIpouumaiime mexcm, gvibepume

Ipouumatime mexcm, gvlbepume 06a
NPABUNLHBIX BAPUAHMA OMEEMA U
3anuwiume apzymenmel,
obocHogvIsaiowue 8b160p omeema.

37. Kakue JIBA u3 nmepedncieHHbIX
METO/IOB SIBJISIFOTCS KJIACCHYECKUMH
IUISL OTIPEJICNICHHS pa3Mepa u
Mop¢onorun HaHOYACTHIT?

a) YpTpaneHTpudyrupoBaHue

0) CxaHupyroIas JIEeKTPOHHAS
mukpockomnust (COM)

B) M3mepenue pH pactBopa

r) [MosmmepasHast enHas peaKiust

(ITLLP)

Bepnble oTBeTHI: a, O

Apryment: CkaHupyromas
3JIeKTpOHHAast MUKpockonus (COM)
TIO3BOJISIET HANIPSAMYIO
BU3YyaIIM3UPOBaTh (HOPMY, pasMep
arperaTHoOE COCTOSIHHE HAHOYACTHIL C
BBICOKUM Pa3peIIeHHEM.
VYneTpaueHTpudyrupoBaHmue —
KJIACCHYECKHIl METOA pa3AeneHus 1
aHaJIM3a YacTHIL [0 pa3Mepy
IUIOTHOCTH B PacTBOpPE, Ha KOTOPOM
OCHOBaHbI MHOTHE COBPEMEHHBIC
meroaukn. M3mepenne pH He naer
uHpopMmanuu o pazmepe, a I[P
HCIOB3YeTCs I aMIUTH(HUKAIAH
JHK.

Ipouumaiime mexcm, gvlbepume 06a
NpasUNbHLIX 6apUarma omeema u
3anuwiume apzymeHmel,
060cHO8bIBAIOWUE BbIOODP OMEEma.

38. Ipu ornenke 61n06E30MACHOCTH
HaHOMaTepHala B COOTBETCTBHH CO
CTaHIAPTHBIMH [OJIXO/IAMH

IIpouumatime mexcm 3a0anus u
3anuwiume pasgepHymolil
000CHOBAHHDBIT OMEEm.

39. OnmmmTe 06IITY0 CTPATETHIO
(I1aH) nmoucka Hay4yHoi MH(OpMaUu
TIpH HavaJie paboThl HaJ| TPOEKTOM IT0
pa3paboTKe HaHOCEHCOpa IS
0OHApyXCHHS TSDKEIbIX METaJUIOB B
BOZie. YKaXHTe, KaKue THIIBI PECYPCOB
(6a3bl JaHHBIX, JIUTEPATypa) U
KJIIOYEBBIE CIIOBA MOKHO
UCTIOJIb30BAT.

OranoHHbIi oTBeT: CTpaTerus noucka
JIOJDKHA OBITH cUcTeMHOM. CHavana
HY>KHO OIPEIETUTh KIFOYEBBIC
TIOHSITHS: KHAHOTIOPUCTBII MaTepua,
«HAHOIIPOBOJIOKAY, «KBAHTOBBIE
TOYKNY, «(DYHKIVOHATH3AIHN,
«XEMOCEHCOPY, «(ITyOpECIeHTHBII
CEHCOPY, «ANIEKTPOXUMUYCCKHIA
CEHCOP», TSDKEIBIe METAJLIBD), «HOHBI
PTYTH/CBHHIIA/KaAMUS», «OMPEACICHHE]
B BoJie». [loncK crelyeT HaunHaTh ¢
MHOTOJIVICLIMIUIMHAPHBIX 0a3 JaHHBIX
crareii (Scopus, Web of Science) u
TEMaTHYECKUX JKyPHAJIOB IO
HAHOTEXHOJIOTHHU, aHAJTUTHYECKOM
XUMHUH, ceHcopaM. [lapamiensHo
TIOJIE3HO TMPOBECTH MOUCK B TTATCHTHBIX
6azax (WIPO, ®UIIC), 4Tobs! y3HATE
0 KOMMEPUYECKHX Pa3padOTKax u
3aIIMIIEHHBIX PEIICHUsX. TakKe CTOUT
U3YYUTH 0030pHI 110 TEME B
aBTOPUTETHBIX XKypHajiax (HanpumMep,
Chemical Reviews, Nature
Nanotechnology), 4T06BI TONTY4NTH
o011ee npecTaBIeHUE O COCTOSTHUI
nen. Jlanee, mo HaliICHHBIM CTAaTbhsIM,
N3y4YaTh CIHUCKH JIUTEPATYPHI IS



https://clinicaltrials.gov/

ICrIMCOK KOMITETEHIUI

3ananne 3aKpBITOro TUIIA
Ha yCTaHOBJICHUEC

3ananue 3aKpPBITOro TUIIA
Ha yCTaHOBJICHUEC

3ananue KOM6I/IHI/IPOBaHHOF0 THna ¢
BLIGOpOM OTHOI'O BEPHOI'0 OTBETA U3

3ajaHre KOMOMHUPOBAHHOTO THIIA C
BBIOOPOM JIBYX BAPUAHTOB BEPHOTO

3ajiaHKe OTKPBITOTO THUIIA C
Pa3BEpHYTHIM OTBETOM

COOTBETCTBUS MOCJIEI0BATEIBHOCTH YETBIPEX MPEUIOKECHHBIX U OTBETA U3 YETHIPEX MPEIOKEHHBIX 1
apryMeHTanuei Beioopa apryMeHTanuei Beioopa
obnacmu TOKCHYHOCTH H3BECTHBIX npasuIbHbIl 8aPUAHM Omeema u HE0OXOJNMO HCCIEN0BATh: yriyOaeHns B KOHKPETHBIE METOBI.

nanobuomexuonocuu. K
Kasicootl no3uyuu, OAHHOU 8
Jne6om cmonbye,
noobepume
COOMBEeMCMEYIOULYIo
NO3UYUIO U3 NPABO2O
cmonbya:

32. YcraHoBure
COOTBETCTBHUEC:

1. Protein Data Bank (PDB)
2. PubMed

3. NanoHub

a) ApXHB TPEXMEPHBIX
CTPYKTYp OMOJIOTHYECKUX
MaKpOMOJIEKYII (OeIKOB,
JTHK)

0) [Tonck Hay4HBIX
ImyOJIMKaIyii B o0nacTu
OHOMeNIIUHEI

B) OHunaifH-pecypc ais
MOJICITHPOBAHUS U
CHMYJISILAH B
HAHOTEXHOJOTUSIX

Ortser: 1-a, 2-0, 3-B

HAHOMAaTEepUAIOB
6) Berbop i
pazpaboTka
MaTeMaTHYECKON MOIeIn
(mampumep, QSAR)

B) Bamupanus monenu Ha
HE3aBHCUMOM Habope
JAHHBIX

r) [Ipumenenne Monenu
JUIsL TIPOTHO3a JUIsL HOBOTO
MarepHana

OrtBert: a, 0, B, T

3anuwiume apzymenmel,
0bocHo8bIBAIOWUE BLLOOD OMEemda.

36. IIpu aHanu3e OOMBIIOrO MaccHBa
9KCIIEPHMEHTAIBHBIX TaHHBIX O
pa3Mepe HaHOYACTHLL, ITOTyICHHBIX
PasHBIMM METOJAaMU, JULS HATJISTHOTO
[IPECTABIICHNS PACTIPEACICHHUS
pa3MepoB JIydIIie BCEro MOIXO/IHT:

a) Jluneiinblii rpaduk (3aBHCHMOCTH
pasMepa OT HoMepa U3MEPEHHs)

6) Cronbuarast quarpamMma (CpeaHui
pasmep JJIsl pasHbIX TPYII)

B) 'mcrorpamma (pactpenenenue
YJaCTHII TI0 HHTEPBAJaM Pa3MepOB)

r) KpyroBas quarpamma

BepHblii oTBeT: B

Aprymenrt: ['ucrorpamma crienuaabHO
IpeHa3HaueHa I BU3yalIH3alnu
pacrpezieneHus HepephIBHOM
BEJTMYHHEI (B IJAHHOM CITydae
pa3mepa) o uHTepBaiam (OuHaMm).
OHa 1oKa3spIBaeT, Kak MHOTO YacTHIY
MOMAaaeT B KaX/IbIii [Hana3oH
pa3MepoB, YTO NO3BOJISIET OLEHUTh
cpenHee 3HaUYeHHUE, pa3opoc
(monuaucnepcHoCTh) U hopmy
pacrnipenenenus. Jinnennsrit rpaduk
[I0Ka3bIBaeT TPEHIbI BO BPEMEHN,
cTonbuarasi — CpaBHEHHE CPEHUX
MEXy IPYIIIaMH, KpYroBast — JIOJIH
yacTei OT Lenoro.

a) LIUTOTOKCUYHOCTD (BJIMSHUE HA
JKH3HECTIOCOOHOCTH KIIETOK)

6) CriocoOHOCTB BBI3BIBATH
OKHCIIMTEIbHBIN cTpece

B) My3bIKa/IbHBIC IPEAIOYTCHHS
HCCIeI0BaTeNs

B) CriocoGHOCTH MaTepualia MpOBOIUThH
INEKTPUUECKUN TOK

Bepuslie oTBeTHI: 2, O

AprymeHT: LIUTOTOKCUYHOCTb U
MHIYKINS OKHCIUTENBHOTO CTpecca
(reHeparys akTHBHBIX (hOpM
KHCIIOPOZIA) SIBISIOTCS KITIOUYEBBIMH 1
OOMIETIPHHATBHIME TECTAMH in Vitro mpu
OLIeHKE MOTEHI[HAIbHON ONMaCHOCTH
HaHOMATEPHAJIOB IS )KUBBIX CHCTEM.
OTH mapaMeTpsl 3aKpeIIeHb! B
PEeKOMEHAINAX U CTaHAapTax
(mammpumep, cepust ISO 10993).
My3bIKaibHbIE IPEIITOYTCHUS HE
HMEIOT OTHOIIEHHS K 6€30I1aCHOCTH, a
3NEKTPOIPOBOIHOCT — ITO
(u3mgeckoe CBOHCTBO, KOTOPOE CaMO
1o ce0e He SBJISETCS Mepoi
TOKCHYHOCTH.

IIpouumatime mexcm 3a0anus u
3anuwiume pasgepHymolil
000CHOBAHHDBIT OMEEM.

40. Ipemnoxure, KaK MOXKHO
(hopmainu3oBath (IPEACTABUTH B BUIC
CTPYKTYPUPOBAHHOMN 3a]1a4u) IIPOLecC
OINITHMHU3ALNH YCIIOBUH CHHTE3a
HaHOYACTHILl cepedpa I JOCTHKEHUS
MaKCHMaJIbHOM aHTHMUKPOOHOIA
akTHBHOCTH. Kakne mapameTpsl MOXKHO
BapbUPOBATh U KAKOW BBIXOJHOM
rnapameTp KOHTPOJIMPOBaTh?

DTaNOHHBIN OTBET: 3aa4y MOXHO
(hopMaIn30BaTh Kak IOMCK
ONTHMAJIBHOTO COYETAHHS BXOIHBIX
[1apaMeTPOB CHHTE3a,
MaKCHMH3HPYIOIIETO BEIXOIHOH
IapaMeTp — aHTHMUKPOOHYIO
aKTHUBHOCTb. BXozHbIE (BapbUpyEMBIE)
TIapaMeTphl: KOHIIEHTPAIHs
IpeIIEeCTBEHHHUKA (HUTpaTa cepedpa),
KOHIICHTpALHsl BOCCTAHOBHTEIS
(HampuMep, IUTpaTa HATPHS),
TEMIepaTypa Peakiny, BpeMs CHHTE3a,
pH cpenpl, Hamu4Me 1 KOHICHTpALHS
crabunmsaTopa. BerxonHoit mapamerp
(OTKJIMK): aHTUMHKPOGHasT
AKTHBHOCTb, KOTOPYIO MOXHO
KOJIMYECTBEHHO OIIEHUTh KaK
MHHHAMAJIBHYO M0/IaBIISOILYO
koHueHnrpanuto (MIIK) B oTHOmIEHUH
TeCT-mTamMMa GaKTepHil UiIn 30Hy
3aJIepXKKH pocTa B TecTe Tuddy3nu B
arap. JIONOIHUTENBHO BaKHO
KOHTpPOJIMPOBATh H CBSA3aTh
AKTHUBHOCTb C XapaKTEePHCTHKAMH
HAHOYACTHI: CpeqHuil pa3mep (o DLS
w [19M), dpopma, cTabHITEHOCTD
cycreHsuu. 3aaqy MOJKHO pelaTh
METO/IOM [IOCTAaHOBKH CEpHUH
SKCIIEPHUMEHTOB, IJIe CHCTEMHO
MEHSIOTCS OJIMH-][BA [TaApaMeTPa MpH
(DMKCUPOBAHHBIX OCTAIBHBIX, HITH
UCTIOJIb30BATh METO/IbI ITTAHUPOBAHHS




ICrIMCOK KOMITETEHIUI

3ananne 3aKpBITOro TUIIA
Ha yCTaHOBJICHUEC
COOTBETCTBUA

3ananue 3aKpPBITOro TUIIA
Ha yCTaHOBJICHUEC
TIOCJIEA0BATCIIBHOCTH

3aianie KOMOMHUPOBAHHOTO THIIA C
BBIOOPOM OJJHOTO BEPHOTO OTBETA U3
YETBIPEX MPEUIOKECHHBIX U
apryMeHTanuei Beioopa

3ajianie KOMOMHUPOBAHHOTO THIIA C
BBIGOPOM JIByX BAPHAHTOB BEPHOTO
OTBETA U3 YETHIPEX MPEIOKEHHBIX 1
apryMeHTanuei Beioopa

3ajiaHKe OTKPBITOTO THUIIA C
Pa3BEpHYTHIM OTBETOM

9KCIIepUMeHTa (HalpuMep, OTHBII
WM APOOHBIN (HaKTOPHBIN MIaH).

MK T1K-2.2 YMeTs
mpodeccroHabHO paboTaTh
(C HCCITeTOBATEBCKIM,
MCOBITATEIbHBIM
l0OOpyIOBaHNEM 1
[yCTaHOBKaMH,
BBIYMCIIMTEIbHBIME
KOMILIIEKCAMH,

CITe a3 HPOBAHHBIMI
makeramu mporpamMm

Ipouumatime mexcm
3a0anus U yCmanosume
coomeemcmesue mMexucoy
1a60pamopHvim
060py0oBanuem u e2o
HasHauenuem 6 pabome ¢
nanomamepuanamu. K
Kaoicool no3uyuu, OAHHOU 6
ne6om cmoabye,
noobepume
CO0MEemcmeyIouyIo
NO3UYUIO U3 NPABO2O
cmonbya:

41. YcraHoBute
COOTBETCTBHE:

1. YnbTpa3BykoBas BAaHHA
(mucriepraTop)

2. CniuH-Koatep
(ueHTpHYKHBIH
HAIbLIUTEIb)

3. YcraHoBKa 1
3JIEKTPOCIMHHHUHTA

a) [Tonyyenue TOHKUX
PAaBHOMEPHBIX IUICHOK 3
PacTBOPOB TTOMMEPOB

0) [lucneprupoBanue
arJioMepaToB HAHOYACTHI] B
JKHAKOCTH

B) ®opMupoBaHUE BOJOKOH
HAHOMETPOBOT'O JHaMETpa
U3 IIOJIMMEPHOTO PacTBOPa

Ortser: 1-0, 2-a, 3-8

Ipouumatime mexcm
3a0anusl U YCMAanogume
coomeememeue mMexucoy
MEMOOOM MUKPOCKONUU U
e20 Kouesoul
603modcHocmyio. K
Kascoo no3uyuu, OaHHOU 6
J1e8om cmoioye,
noobepume

Ipouumatime mexcm u
ycmarnosume
1n0Cc1e008ameIbHOCHb
Oeticmauil npu
noozomogke 0bpasya s
u3MepeHus e2o pamepa
Memooom
OUHAMUYECKO20
ceemopaccesnus (DLS):

43. YcranoBure
TIOCIIEIOBATENBHOCTD:

a) [IpuroroBnenue
pa30aBIICHHON CyCIIEH3UI
HAHOYACTHI[ B
TOIXOAISIIIEM
pacTBoOpHUTeIe

0) YbTpa3zBykoBas
obpaboTka Jyist
JiearioMeparuu

B) OuibTpanust
CYCIICH3HUH 4epe3
MeMOpaHHBIN GuIIbTp
(mampumep, 0.2 MKkM)

r) [TomerieHne KIoBETHI ¢
00pa31oM B Ipuoop 1
TIPOBE/ICHIE H3MEPEHUS

OrtBert: a, 0, B, T

Ilpouumaiime mexcm u
ycmanogume
nocie0o8amenbHOCMy
HACMPOUKU NPOSPAMMbL
015 MOOENUPOBAHUSL
MONEKYNAPHOU OUHAMUKU
(Hanpumep, 6 nakeme
GROMACS):

44. YcraHoBute
MOCJIe/[0BATEIbHOCT!

a) IToaroroBka
HayvaJbHOI
KOH(HUTypaLuu CUCTEMBI
(cbaitirer KOOpAMHAT M

Ipouumaiime mexcm, evibepume
NPABUTbHBLIL BAPUAHT OMEEMA U
3anuwume apeymeHmol,
o0bocHosvIBaIOWUE BLIOOD OMEema.

45. JIns n3mepenus (-noTeHnuana
(371E€KTPOKMHETHYECKOTO TIOTEHIIHAIA)
HAHOYACTHI[ B BOXHOH CyCIIEH3HHI
HCIIONB3yeTCs METO:

a) JluHaMUYEeCKOro CBETOPACCESHUS
(DLS) B pexume
3NMEKTPO(OPETHUECKOTO PaCcCETHHS

6) TepMOrpaBUMETPUYECKOTO aHaIN3a
(TTrA)

B) MH(paxpacHO! CIIEKTPOCKOIHNH C
®dypre-npeodpaszoBanuem (UK-
Dypne)

r) YibTpaduoneToBoi-BUIIMOIL
cnekrpockonuu (YD-BUJT)

BepHslii oTBeT: a

Aprymenr: (-IToreHunan usmepsiercs
IIyTeM OIPEIEIeHUs HOIBIKHOCTH
YaCTHII B SJIEKTPHIECKOM II0JIE.
CoBpeMeHHBIE TPUOOPHI s
JUHAMHYECKOTO CBETOPACCESHUS
JacTO MMEIOT JIOTIONHUTENbHBII
MOZYJIb, KOTOPBIiI H3MepsieT
9NeKTPO(HOPETHUECKYIO HOABIKHOCT
C MTOMOII[BIO JTA3ePHOT0
JOIIEPOBCKOTO CIBUTA YACTOTHI, &
3aTeM IEePECUUTHIBALT ee B (-
MOTEHIIUAI TI0 TEOPUH
CMomyxoBckoro uiu I'eHpu.
OcranbHble METOIBI JAaI0T
MHPOPMAIHIO O IPYTHX CBOMCTBAX
(MaccoBble H3MEHEHHSI, XUMUICCKHE
CBSI3H, OIITHYECKOE MOIIOIEHNUE).

Ipouumatime mexcm, gvlbepume
NPasUNbHbLLL BAPUAHM OMEema u
3anuuiume apeymeHnmel,
060cHO8bIBAIOWUE BbIOODP OMEEema.

46. Ilpu pabore Ha

Ipouumaiime mexcm, gvlbepume 0sa
NPABUTLHBIX 8APUAHMA OMEEMA U
3anuwume apeymeHmol,
obocHosvisaOWUE BLIOOD OMEema.

47. [Tns Ge3onacHoii paboThI ¢
HAHOIOPOIIKaMH B 1a00paTopuu
HEeoOXOANMO COOJII0IaTh CIIEAYIOIIHUe
paBJIa;

a) PaGotath B BRITSDKHOM HIKady ¢
JIAaMUHAPHBIM MTOTOKOM (J1a60paTopHOM
6okce)

6) Ucnonbk3oBath cpencTaa
MHINBUYaIbHOM 3aIUThI (IEPYaTKH,
pecrparop, Xajuar)

B) XpaHUTh HAHOIOPOIIKHA B OTKPBITHIX
KOHTeifHepax [ OBICTPOro 0CTyIa
r) [IpuMeHsATH Cyx0e HOMETaHHEe UL
yOOPKH PacCHITaHHOTO MTOPOIIKA

Bepnble oTBeTHI: a, O

AprymeHT: PaboTa B BBITSDKHOM
mkady umi 60Kce npesoTBpamaeT
MOTalaHe HAHOIOPOLIKOB B BO3ITYX
11a00paTOPHH U 3alIMIIAeT
HCCIIE0BATENS OT HHTATALHOHHOTO
Bo3zeifctBus. Cpencraa
MHAUBHAYanbHOM 3amuTel (CU3)
CO3/a0T JIOMOTHUTEbHBIN Oapbep.
Hanonopoky ciexyer XpaHuTb B
3aKPBITHIX, JKEJIATEIbHO TEPMETHYHBIX
KOHTeHHepax, 4To0bI n30exaTh
paccenBaHusl. YOOpPKy clemayeT
TIPOBOJIUTH BIIQYKHBIM METOJIOM HIIH C
nomonibio meutecocoB ¢ HEPA-
(uIbTpaMu, Tak Kak cyxoe
[IOIMETaHHNE IPUBOJUT K 0OPA30BAHUIO
MIBUICBOTO 00JIaKa.

Ipouumatime mexcm, gvlbepume 08a
NPaBUNIbHbIX 6apUAHMA OMEema u
3anuuiume apzymenmbl,
060cHO8bIBAIOWUE BbIOODP OMEEma.

48. Kakne JIBA 13 nepeunclieHHBIX

IIpouumaiime mexcm 3a0anus u
3anuuUme paseepHymulil
000CHOBAHHbLIL OMEem.

49. Onmmmre NOAPOOHBII IPOTOKOT
MOATOTOBKY KJIETOYHOH KyIbTYPHI IS
HCCIeIOBAHHS LIUTOTOKCUYHOCTH
HaHouacTHl MeTonoM MTT-recra.
BKII09MTE 3TAIBI OT pa3MOpaKUBaHUS
KJIETOK 10 UX BBICEBA B ILIAHILET IS
aHaJM3a.

OranoHHbli oTBeT: [IpoTokon
BKJIIOYAET HECKOJIBKO JTAIIOB:

1) Pasmopaxkusauue: Kprosuai ¢
3aMOPO’KEHHBIMH KJI€TKaMU
(manpumep, muann 1929 nwim Hela)
OBICTPO PA3MOPAXKUBAIOT B BOJSTHOM
6ane nipu 37°C, conepxumoe
MIEPEHOCAT B CTEPUIBHBIHA (IIakoH CO
CBEXeil o10rpeToit KyabTypaabHON
cpenoii. 2) Kyneruuposanue: Kierku
uHKyoupytot B CO2-unkybarope
(37°C, 5% CO2) no obpa3oBaHHs
KOH(ITIOEHTHOTO MOHOCIIOS, CPEIy
MEHSIOT KaXKIble 2-3 IHS.

3) IaccupoBanue

(Tpuncunu3zanus): CIuBaroT cpeny,
IIPOMBIBAIOT KJIETKH CTEPUIBHBIM
tdocdatueM Oydepom (PBS),
no6aBisitoT pactBop TpuricuH-O/ITA n
HUHKYOHPYIOT HECKOJIBKO MHHYT JI0
OTCIJIOCHHS KIIeTOK. J06aBnsroT
CBEXYIO Cpefly Ul HHAKTUBAI[HU
TPUIICHHA U PECYCIICHIUPYIOT KICTKH.
4) Moxcuer u BoiceB: Kiterounyro
CYCIICH3HIO TIOJICIUTHIBAIOT B KaMepe
T'opsieBa 1M aBTOMaTHYECKOM
cueTyHKe KIeTok. Pa30aBisior cpenoit
10 HY>KHOH KOHIIEHTPAIuu (HaIpumep,
1074 xnerox/miu). PaBHOMEpHO BHOCST
CYCIEH3HIO B JIYHKH 96-TyHOUHOTO
ianmera (00brqH0 100 MK Ha
TyHKY). [Inanmer nomemaoT B
HHKyOaTop Ha 24 Jaca IIsl aqre3us 1




ICrIMCOK KOMITETEHIUI

3ananne 3aKpBITOro TUIIA
Ha yCTaHOBJICHUEC

3ananue 3aKpPBITOro TUIIA
Ha yCTaHOBJICHUEC

3ananue KOM6I/IHI/IPOBaHHOF0 THna ¢
BLIGOpOM OTHOI'O BEPHOI'0 OTBETA U3

3ajaHre KOMOMHUPOBAHHOTO THIIA C
BBIOOPOM JIBYX BAPUAHTOB BEPHOTO

3ajiaHKe OTKPBITOTO THUIIA C
Pa3BEpHYTHIM OTBETOM

COOTBETCTBUS MOCJIEI0BATEIBHOCTH YETBIPEX MPEUIOKECHHBIX U OTBETA U3 YETHIPEX MPEIOKEHHBIX 1
apryMeHTanuei Beioopa apryMeHTanuei Beioopa

coomeemcmeyowyio TOTIOJIOTUH) CIIeKTPO(hOTOMETpE [l U3MEPEHUS [IPOrPaMMHBIX MTAKETOB MIHPOKO BO300HOBIICHHS POCTA KJIETOK Epe.

NO3UYUIO U3 NPABO2O 0) 3azaHue napaMmeTpoB KHHETHKH (PEPMEHTATHBHOM PEaKIHn HCIIONB3YIOTCS JUISL MOJIEKYJIIPHOTO JI00ABIICHHEM TECTHPYEMBIX

cmonbya: CHJIOBOTO TOJIS HE00X0ANUMO: MO/ICITMPOBAHUS M aHAIIM3a CTPYKTYPBI HAaHOYACTHII.

42. YcraHoBUTE
COOTBETCTBHUE:

1. AtoMHO-cuIOBas
Mmukpockomnus (ACM)

2. KontoxkanbHas na3epHast
CKaHHUPYIOIas
mukpockonus (KJICM)

3. [IpocBeunBaromas
9JIEKTPOHHAS! MHKPOCKOIIHS
(I15M)

a) TTonmyuenne TpexMepHBIX
n300paskeHU TOICTHIX
OHoornIecknx oopasmos
0) Busyanuzanus
BHYTPEHHEH CTPYKTYpbI
VIBTPATOHKHX CPE3OB C
ATOMapHBIM paspenIeHueM
B) M3yuenue penbeda
MOBEPXHOCTH B
HaHOMacITabe 6e3
crnenraIbHOM MOArOTOBKHU
obpasua

Ortser: 1-B, 2-a, 3-0

TPaHUYHBIX YCIOBHI

B) MuHUMH3aLUS
SHEPIUH CHCTEMBI

r) 3amyck pacyera
(IMHAMHKH) C YKa3aHUEM
TeMIIepaTyphl, BpeMEHH H
mrara

Ortser: a, 6, B, T

a) Mcnonp30BaTh MaKCUMAIIBHYIO
LIUPUHY LIENH JUIS YCUIICHUS CUTHAJIA
6) [ToxnepkuBaTh NOCTOSIHHYIO
TeMIepaTypy B KIOBETHOM OT/ICICHUH
B) He xanmuGpoBate npudop mno
xonoctoii mpobe (6aHKy)

r) lcnione3oBath OJHY H Ty e
KIOBETY JUIsl BceX 00pasioB 0e3
MIPOMBIBKU

Bepusiii otBeT: 6

Apryment: CKopocTh
(hepMEHTATHBHON PEaKINK CHIBHO
3aBHCUT OT TeMIepartypsl. Jlist
IOJTy9IEHHUS] BOCTIPOM3BOINMBIX 1
KOPPEKTHBIX KHHETHYECKUX JaHHBIX
HEOOXOAMUMO CTPOro MOAAEPIKUBATD
MIOCTOSTHHYIO TEMIIEPATypy, I 4eTo
B COBPEMEHHBIX CIIEKTPO(OTOMETPax
HCHOJIB3YIOT TEPMOCTATHPYEMbIC
KIoBeTHbIE oTaenenus. [llupuna memu
JIOJDKHA OBITh a/ICKBAaTHOM, YTOOBI HE
HACBIIIATh ACTEKTOP; KaTHOPOBKA MO
OnaHKy 0o0sI3aTeNbHa; KIOBETHI
HEeoOXOUMO TINATENBHO IPOMBIBAThH
MEX/Iy U3MEPECHUSIMH JULS
HCKITFOYCHHUS 3arpsi3HEHHIL.

6ruomonexyn?

a) AutoCAD

6) PyMOL

B) Microsoft Excel

r) VMD (Visual Molecular Dynamics)

BepHsie oTBeTSH: 0, T

Apryment: PyYMOL u VMD sBasttorcs
CIEIMAIM3UPOBAaHHBIMH IIPOrpaMMaMu
JUIS BU3yaJl3allii, aHaIi3a U OTYacTH
MOZIETHPOBAHUS TPEXMEPHBIX
CTPYKTYp OMOJIOTHUECKHUX
MaKpOMOJIeKy (0€KOB, HyKJIEHHOBBIX
kucnot). OHY MO3BOJIAIOT padoTath ¢
¢aitmamu u3 6a3sr PDB, paccuntsiBaTh
TIOBEPXHOCTH, U3MEPSTh PACCTOSHHUS,
C0371aBaTh BHICOKOKa4eCTBEHHBIE
H300paKeHUs TS 1Ty OIMKAIH.
AutoCAD wucrnionb3yercst Jist
HMH)XEHEpHOro yepuenus, a Excel —
JULSL pabOTHI C NIEKTPOHHBIMU
TabIMIaMu u rpaduKamMH.

IIpouumaiime mexcm sadanus u
3anuuUme Pa3eepHymulil
000CHOBAHHbLIL OMEem.

50. Pa3paboraiiTe HHCTPYKIHIO MO
0e30macHoOi paboTe ¢ yCTaHOBKOH JUIs
XAMUYECKOTO OCAXKICHHS U3 Ta30BOM
¢assl (CVD), ucrions3yemoit st
MOJIy4YeHHUsI Tpad)eHOBBIX IIICHOK.
VKaxuTe He MEHEe IATH KITFOYEBBIX
[PaBIJL, CBS3aHHBIX C paboToii ¢
ra3amu, BBICOKHMH TeMIIEpaTypaMu 1
BaKyyMOM.

Oranonusli otBet: 1. Pabora ¢
raszamu: Bce paboTsl ¢ roprounmu
(BOZOPOJ, METaH) U TOKCHYHBIMU
ra3aMy IIPOBOAUTE B HCIIPaBHOM
BBITSDKHOM IiKady. Iepen kaxapim
HCTIONB30BaHHEM IIPOBEPSTH
TepMETHYHOCTD Ta30BBIX JIMHUI 1
COCAMHEHHUI! C TIOMOIIIBIO MBUIBHOTO
pacTBOpa WM Teuenckareis. imers
PSLIOM CPEACTBA MOXKAPOTYIICHUS
(ornerymmmrens CO2). 2. Boicokue
Temnepatypsl: He nmpukacartbest k
HarpeThbIM YacTsM peakTopa (I1eds,
KBapLEBbIE TPYOKH) O3 TEPMOCTOMKUX
IepyaTok. Y CTAHOBUTH BOKPYT
TOPSIYMX 30H 3ALIUTHBIC OrPAXKACHUS U
Hpeaynpexaaonye Tabnndki. JlaBats
CHICTEMeE MOTHOCTBIO OCTBITH ITepe]
pa300pKoi Wil 00CITY>)KHBAaHUEM.

3. Bakyymnas cuctema: Ilepen
CO3IaHHEM BaKyyMa IpOBEpSITh
LEJIOCTHOCTh KBapLEBbIX TPYOOK 1
coeanHeHHi. MIcronp30BaTh 3alUTHBIC
OYKH IIpU paboTe 0] BAKYYMOM.
COpacbIBaTh BaKyyM MEIICHHO,
1oJ1aBasi MHEPTHBIH ra3 (a30T), 4TOOBI
n30exKaTh Pe3Koro BOpoca Bo3yxa,
KOTOPBIN MOXKET pa3pyIInTh 00paser
i odopynoBanue. 4. Jlnunas
3ammTa: O0s3aTeNbHO NCIIONB30BATh
CpeICTBa MHANBHIYAIbHOM 3aI[HTHI:




ICrIMCOK KOMITETEHIUI

3ananne 3aKpBITOro TUIIA
Ha yCTaHOBJICHUEC
COOTBETCTBUA

3ananue 3aKpPBITOro TUIIA
Ha yCTaHOBJICHUEC
TIOCJIEA0BATCIIBHOCTH

3aianie KOMOMHUPOBAHHOTO THIIA C
BBIOOPOM OJJHOTO BEPHOTO OTBETA U3
YETBIPEX MPEUIOKECHHBIX U
apryMeHTanuei Beioopa

3ajianie KOMOMHUPOBAHHOTO THIIA C
BBIGOPOM JIByX BAPHAHTOB BEPHOTO
OTBETA U3 YETHIPEX MPEIOKEHHBIX 1
apryMeHTanuei Beioopa

3ajiaHKe OTKPBITOTO THUIIA C
Pa3BEpHYTHIM OTBETOM

71a00paTOPHEIN XajaT, 3al[UTHEIE OUKH
(npu paboTe ¢ BaKyyMOM U BBICOKHM
JTaBJIEHHEM), TePMOCTOHKHE ITePUaTKH.
ITpu paboTe ¢ MOPOUIKOBEIMHI
KaTalu3aTopaMH HCIOJIb30BaTh
pecnupatop. 5. ABapuiiHbie
IpOLENyphl: 3HATh PACHOIOKCHHE U
YMETh HOJIb30BaThCS aBAPUHHBIM
OTKJIIOUCHHEM YCTaHOBKH (KpacHast
KHOIKa). 3HaTh IUIaH 9BaKyalluy Ha
cilyyail yTe4KH rasa wid noxapa. He
paboTaTh B OAUHOYKY, OCOOCHHO IIPH
MIPOBEJICHUN HOBBIX WK
MOTEHLHAIbHO OIACHBIX OIEpalUi.

MK I1K-2.3 Biazgers

06paboTkH
PKCIIEPUMEHTATBHBIX
[pe3yIIbTaToOB; CIOCOOCH
[HAXOJTUTH U OCBAUBATH
HOBBIE [IPOrPAMMHbIE
[PECYpCHI U IPUMEHSITH

IpOrpaMMHbIe KOMILIEKCHI;
[IpeICTaBIATh Pe3yIbTaThI

B BUIIE OTYETOB, JOKJIA0B,
yOnuKaIuii B HAYIHBIX
M3IaHUSX.

ICTATUCTUICCKUMHU MECTOJaMHU

MPUKJIAAHBIC KOMIIBIOTEPHBIC

cceIoBaHmit M pa3paboToK

Ipouumatime mexcm
3a0aHUsL U YCMAHOBUME
coomeemcmaeue mexncoy
CMAmMuCmu4ecKum
nokazamenem u e20
onucaruem. K kasicooti
nosuyuu, OAHHOU 8 1e60M
cmonbye, noobepume
CO0MEemcmeyIouyIo
NO3UYUIO U3 NPABO20
cmonbya:

51. Ycranosure
COOTBETCTBHE:

1. Cpennee
apupmeTHIecKoe

2. CranpapTHoe
otkJIoHeHue (SD)

3. p-3nauenue (p-value)

a) Mepa pa3bpoca TaHHBIX
BOKDYT CPEHETO 3HAYCHUS
0) BeposiTHOCTD ONTY4YHUTH
HabJroJaeMble WK Ooitee
KpaiHHe pe3yabTaThl IPU
YCIIOBHH HCTHHHOCTH
HYJIEBOH TMIIOTE3bI

B) CyMMa Bcex 3HaUCHHHA,
JieNieHHAst Ha X
KOJINYECTBO

Ortser: 1-B, 2-a, 3-6

Ipouumatime mexcm u
ycmanogume
nocie006amenbHOCMy
Oeticmauil npu
cmamucmu4ecKoll
obpabomke OaHHbIX
cepuu usmepeHull
pasmepa HaHowacmuy:

53. Ycranosure
MOCIIEI0BATENHOCTD!

a) IIpoBepka 1aHHBIX Ha
HOPMaJIbHOCTh
pacnpeneneHus
(rampumep, TecT
anupo-Yuika)

6) Pacuer cpennero
apu(pMETHIECKOTO 1
CTaHJapTHOTO
OTKJIOHEHUS

B) HckioueHne rpyobIx
MpoMaxoB (BEIOPOCOB),
€CIIM OHHU €CTh U
000CHOBAHEI

r) Busyanuzanus qaHHbIX
B BHIE THCTOTPAMMBI HIIH
rpadyka «IImK ¢
ycamu»

OtBeT: B, a, T, 0

Ipouumatime mexcm u
ycmanosume

Ipouumaiime mexcm, gvibepume
NPABUILHBLIL BAPUAHT OMEEMA U
3anuwume apeymMeHmol,
o0bocHosvisaOWUE BLIOOD OMEema.

55. Tpu npeAcTaBICHUN JAHHBIX O
JKU3HECIIOCOOHOCTH KIIETOK B TPEX
9KCIEPHMEHTAIBHBIX IPYIIax
HanboJee HAarIAIHBIM ¥ KOPPEKTHBIM
CII0COO0M BU3YaITH3ALUHY SBISICTCS:
a) KpyroBas nuarpamma (pie chart)
6) JIuneitnerit rpadgux (line chart)

B) Crombuatas quarpamma (bar chart)
C yKa3aHHEM CPEIHEro 3HAYCHHS U
TIOTPEITHOCTH

r) Toueuynas nuarpamma (scatter plot)
6e3 CTaTHCTUKH

BepHnbiit oTBeT: B

Apryment: CtonO4arast quarpamma ¢
error bars (cranzapTHOE OTKIOHCHHE
WIN CTaHJapTHas OUIMOKA CPETHEr0)
SIBIIICTCS CTAaHIAPTHBIM CIIOCOOOM
MIPEICTaBICHUS CPEJHUX 3HAYCHUIT
JUISL He3aBHCHMBIX IPYIII B
OHOJIOTHYECKUX KcnepuMenTax. OHa
MO3BOJISIET JIETKO BU3yaJlbHO CPABHHTh
3HAYCHHS MEXy IPYIIIaMHU U
OLIEHHUTH pa30bpoc naHHBIX. Kpyrosas
JMarpamMma roKasbIBaeT J0JIH IIeNoro,
JIMHEHHBIN TpaduK — TPEHIBI BO
BpPEMEHH, a TOUeYHAsI AUarpamma oe3
CTAaTHCTUKH HE MOKa3bIBaeT CpeHee.

Ipouumaiime mexcm, gvlbepume 0sa
NPAGUNILHLIX 6aPUAHMA OMEema u
3anuuiume apzymeHmol,
060cHo8bIBAIOWUE BbIOOP OMEEmA.

57. IIpu BeIOOpE XKypHAIA IS
myOJIMKaLU CTaThU IO
HAaHOOHOTEXHOJIOTHHN aBTOP JIOJDKEH
PYKOBOZICTBOBATBCS:

a) ToJIbKO BBICOKUM UMITAKT-(haKTOPOM
(IF)

6) CooTBETCTBHEM TEMAaTHKH KypHaIIa
COJIEP’KaHUI0 PabOThI

B) CKOpOCTBIO IyOIMKAIHH,
UTHOPUPYS Ka4eCTBO PEIIeH3MPOBAHMS
r) Hannuuem xxypHana B
MEXIyHapOAHBIX 6a3aX JaHHBIX
(Scopus, Web of Science)

Bepusie otBeTHI: 0, T

Apryment: TematHyeckoe
COOTBETCTBHE — KIIIOYEBOU (hakTop,
TaK KaK CTaThs IOMAJeT K LeNeBOi
ayJNTOPHH U PELleH3eHTaM-dKCIIepTaM,
YTO ITOBBIIAET MIAHCHI HA IPUHATHE U
JanpHeiee MUTHPOBaHHE.
HHpaekcays B aBTOPUTETHBIX 0a3ax
naHHBIX (Scopus, WoS) sBisiercs
MIPU3HAKOM Ka4decTBa XKypHasa u
obecreunBaeT BUANMOCTE paboThI
Hay4HOMY coobuiecTBy. MMmakT-
(haxTOp HE OIKEH OBITH
€IMHCTBEHHBIM KPHTEPHEM, a CKOPOCTh

IIpouumaiime mexcm 3a0anus u
3anuuiume pazeepHymoiii
000CHOBAHHbLIL OMEem.

59. CocraBbTe CTPYKTYpy
(oryIaBieHHE) HTOTOBOTO OTYETA IO
HayY4HO-HCCIIEIOBATEIbCKON paboTe Ha
TeMy «MccnenoBanne
OHOCOBMECTHMOCTH
HAHOKOMITO3UTHBIX MOKPHITHII Ha
THTaHOBBIX UMILTAHTAX». YKaKUTE BCE
OCHOBHBIE Pa3/ielibl OT THUTYJIHHOTO
JIUCTA A0 MPHIOKECHUH.

Oranonsslii oteeT: CTPyKTypa oT4eTa
JIOJDKHA BKJIIOYATh: 1) TUTYnbHBII
JUCT (Ha3BaHUE pabOThI, UCTIOTHUTEINN,)
OpraHu3anys, rox). 2) AHHOTanus
(kpaTkoe pe3tome padboTsl). 3)
Coneprxanue (ornasienue). 4)
BBenenue (akTyanbHOCTB POOIEMBI,
LeSTb U 3aJ1a4¥ UCCIIEI0BaHusA). 5)
0030p nuTepaTypsl (COBpEMEHHOE
cocTosHHE B 001acTH
OHOCOBMECTHMBIX OKPBITHI, METOBI
oleHKH). 6) Martepuaibl 1 METOJIbI
(onucaHKe CHHTE3a IOKPBITHIA,
METOZI0B (PU3HKO-XUMHUIECKOI
XapaKTepH3alu ¥ OUOIOTHIECKUX
ucnbITaHuii). 7) Pesymbratel 1 ux
oOcyxaeHue (MpeICTaBICHHE U aHAIU3
MOJTy4eHHBIX JaHHBIX, HAIIPUMED,
JTaHHBIE 110 MOP(OIOTHH OKPBITHIA,




ICrIMCOK KOMITETEHIUI

3ananne 3aKpBITOro TUIIA
Ha yCTaHOBJICHUEC

3ananue 3aKpPBITOro TUIIA
Ha yCTaHOBJICHUEC

3ananue KOM6I/IHI/IPOBaHHOF0 THna ¢
BLIGOpOM OTHOI'O BEPHOI'0 OTBETA U3

3ajaHre KOMOMHUPOBAHHOTO THIIA C
BBIOOPOM JIBYX BAPUAHTOB BEPHOTO

3ajiaHKe OTKPBITOTO THUIIA C
Pa3BEpHYTHIM OTBETOM

COOTBETCTBUS TIOCIIEI0BATENFHOCTH YeThIpeX NPEATI0KEHHBIX 1 OTBETa U3 YETHIPEX MPEIOKEHHBIX U
apryMeHTanuei Beioopa apryMeHTanuei Beioopa

Tlpouumatime mexcm nocie006amenbHOCMy ITyONMUKAINK He TOJDKHA UATHU B yIepo pe3yabTaTaM MUTOTOKCUIHOCTH,

3a0anus U yCManHogume Nn0020MOBKU HAYHYHO20 Ipouumaiime mexcm, evibepume Ka4yeCTBY SKCIEPTHOM OLICHKU. aare3uu kiuerok). 8) BoiBoakl (cBoIKa

coomeemcmeiie MeHcoy nocmepa no NpasUNbHLILL 6APUAHIN OMBEMA U OCHOBHBIX PE3yIbTaTOB,

Da30e1oM HAYYHOU CIMamuu pesyrbmamam 3anuuiume apeymenmol, IIpouumaiime mexcm, evibepume 06a COOTBETCTBYIOIIUX [IOCTaBICHHBIM

u e2o cooepocanuem. K UCCNe008aHUA: o0bocHosvIBaIOWUE BLIOOD OMEema. NPAsUNbHBIX 8apUaHmMa omeema u 3amagam). 9) 3akiouenue (0600meHe

Kasicootl no3uyuu, OAHHOU 8
Jne6om cmonbye,
noobepume
COOMBEeMCMEYIOULYIO
NO3UYUIO U3 NPABO2O
cmonbya:

52. YcranoBure
COOTBETCTBHUE:

1. AnHotanus (Abstract)
2. PesynpraThl (Results)
3. OGcysxneHue
(Discussion)

a) OOBEKTUBHOE
IpeCTaBIeHNE JaHHbIX C
PHCYHKaMU U TaOJIHIAMH
6) KpaTkoe usnoxeHue
BCeii paboThI: ey,
METOJIOB, KIIFOYEBBIX
PpE3yJIbTaTOB U BHIBOOB
B) MHTepnperanus
pE3yNIbTAaTOB, CPABHEHHE C
JUTEpaTypoil, 00BsACHEHHE
3HAYCHUS

Ortser: 1-0, 2-a, 3-B

54. YcranoBute
TOCJICIOBATEIBHOCTD:
a) Onpenenenne
KJIFOUEBOTO COOOIICHHUS U
cTpyKTyph! (BBEneHue,
Meronsl, Pe3ynbratsl,
BriBosbn)

6) [TonGop u co3nanue
HaTJISJHBIX rpaduKoB,
CXEM M M300pakeHni
B) BepcTka nocrepa ¢
HCIIOJIb30BaHUEM
KpPYITHOTO YUTaeMOro
mpudTa

r) IIpoBepka urorosoro
MakeTa v PereTHIUS
KpaTKOTo YCTHOTO
TPECTaBICHUS

OrtBert: a, 0, B, T

56. [l mpoBepKH THIIOTE3HI O
BJIMSIHUM HOBOTO HOKPBITUS HA
aJIre3HI0 KJIETOK HCCIIeI0BaTeNb
CpPaBHIII JBE€ IPYNIHI (KOHTPOJIb U
3KCIEPUMEHT) 10 15 00pa3uoB B
Kax10i. JlaHHbIE pacpeieNIeHbl
HopMainbHO. Kakoii cratuctuueckunit
KpPHUTEpUii clielyeT IPUMEHUTH?

a) Kpurepuit xu-kBazgpar

6) OxHO(AKTOPHEII UCTICPCHOHHBIH
ananm3 (ANOVA)

B) ITapHsriii t-xpuTepuit CThrofeHTa
r) JIByXBEIOOPOYHBIH t-KpUTEPHIt
CThlOIeHTA AT He3aBUCUMBIX
BEIOOPOK

BepHbiit otBeT: T

AprymeHT: [l cpaBHEHHS CPEIHUX
3HAYCHHUH JBYX HE3aBHCHMBIX IPYIIIT
(KOHTPOJIb U 3KCHIEPUMEHT) TIPH
HOPMAJIEHOM paclpene/IeHHN JaHHBIX
HCIIONB3YeTCs ABYXBBIOOPOYHBIH t-
kputepuii CThIOJICHTA I
HE3aBUCHUMBIX BIOOpOK. [TapHsri t-
KPHTEpUi IPUMEHSIETCS, Koria
U3MEpEeHUs B IBYX IPYIIIax
MIPOBOJATCS HA OJHUX U TEX JKe
00BeKTax (HaIpHUMep, «I0» U
«mocney»). ANOVA ucnons3yercs aist
CpaBHEHUS TpeX M OoJiee rpyI, a XH-
KBaJIpaT — JUISl KaTerOpUaIbHBIX
JAHHBIX.

3anuwume apeymenmol,
0bocHogvIBAIOWUE BLIOOD OMEemda.

58. Jlnst KOPPEKTHOTO MPECTABIICHNS B
CTaThe JIAHHBIX, TOMYYEHHBIX METOZIOM
JMHAMHYECKOTO CBETOPACCESHUS
(DLS), HEOOXOANMO yKa3aTh:

a) CpetHnii rHIPOANHAMUYECKHI
nuametp (Hanpumep, Z-average)

6) Nnnexc nomiaucnepcHocty (PDI)
B) Tonbko MUHIMATBHOE U
MaKCHMaJIbHOE 3HaYCHHE pa3Mepa

r) Tonpko Hanbornee BepOSTHBII
pasmep (UK Ha rpaduke)

Bepubie oTBETHL: 2, O

AprymeHT: Z-average (CpeqHuit
JIMAMETp 0 HHTEHCHBHOCTH) SIBJISIETCS
CTaHIAPTHBIM MapaMeTPOM ISt
OIMCAHUSI pa3Mepa JacTHII,
noiydeHHoro Metonom DLS. NUnnexc
nomucnepcrocta (PDI)
KOJIMYECTBEHHO XapaKTePHU3yeT
LIAPUHY PACTIpEAeCH s YaCTUIL IO
pa3mepam. DTH JBa apameTpa
HEoOXOANMBI JUISl KOPPEKTHOU
HMHTEPIIPETALNH PE3yIbTATOB U
CpaBHEHUS C JaHHBIMU IPYTHX
uccnenoBanuil. IlpencraBieHue ToIbKO
9KCTPEMAIbHBIX 3HAYCHHIN UITH MOJIBI
HE J1aeT MOJIHOM KapTHUHBI
pacrpeneneHusl.

3HAa4UMOCTH paboThl). 10) Crimcok
HCTIONB30BaHHbBIX HCTOUYHHKOB. 11)
[punoxenust (1OMOJIHUTENBHBIE
TaOJIUIBL, TPadHUKH, IIPOTOKOJBL).

IIpouumaiime mexcm 3a0anus u
3anuuiume pazeepHymulii
000CHOBaHHbLIL OMEem.

60. OnuIIuTE CTPATErHI0 OCBOCHUS
HOBOTO IIPOTPaMMHOT0 MTaKeTa JJist
aHaIM3a M300paKEHMU, OTyIEHHBIX C
[IOMOII[BI0 AaTOMHO-CHIIOBOTO
MHKpockona (Harmpumep, Gwyddion).
VKakuTe KOHKPETHBIE ATy OT MOUCKA
HUHGPOPMALMH /10 BBIIOJTHEHHUS IEPBOi
CaMOCTOSATENBHOM 33/1a4H.

OranonHsli otBet: CTpaTerus
ocsoenust: 1) ITonck pecypcos: Haiitn
ouIMaNbHBII CAlT MPOrpaMMBl,
CKayaTh AUCTPHOYTHB U
JIOKYMEHTAIHIO (PYKOBOICTBO
nosb3oBarens). [louckars oOy4aromue
BHUeOypokH Ha YouTube, cTaTen mim
topymsl, rie obcyxnaercs pabora ¢
9TOH nporpamMmoii. 2) YcraHoBka U
TIepBOE 3HAKOMCTBO: Y CTAHOBHUTH
nporpamMmy. OTKPBITE U 03HAKOMHUTBCS
¢ HHTEp(EHCOM: OCHOBHOE MEHIO,
IaHEJI HHCTPYMEHTOB, OCHOBHBIE
okHa. OTKPHITh HECKOJIBKO TECTOBBIX
(aiinoB m3o6paxenuit ACM (00b4HO
UJIYT B KOMILIEKTE C IIPOrpaMMOit Wim
€CThb Ha CaiiTe), 4TOObI OHATH, KaK
BBINJIIAAT JaHHEIC. 3) Beimonsenue
y4aeGHoro 3amanus: Haiiti momaroBsrii
tutorial (HanpuMep, «Kak BBIPOBHSTH
CKaHbD», «KaK YIalUTh IIYM», «KaK
TIOCTPOUTB NPOMHITE CEHEHHS).
ToiaTensHo ero MOBTOPHUTH, YTOOBI
HOHSTH JIOTHKY PaboThI.

4) TIpuMeHeHHe K CBOUM

JIaHHBIM: 3arpy3HTh CBOU




ICrIMCOK KOMITETEHIUI

3ananne 3aKpBITOro TUIIA
Ha yCTaHOBJICHUEC
COOTBETCTBUA

3ananue 3aKpPBITOro TUIIA
Ha yCTaHOBJICHUEC
TIOCJIEA0BATCIIBHOCTH

3aianie KOMOMHUPOBAHHOTO THIIA C
BBIOOPOM OJJHOTO BEPHOTO OTBETA U3
YETBIPEX MPEUIOKECHHBIX U
apryMeHTanuei Beioopa

3ajianie KOMOMHUPOBAHHOTO THIIA C
BBIGOPOM JIByX BAPHAHTOB BEPHOTO
OTBETA U3 YETHIPEX MPEIOKEHHBIX 1
apryMeHTanuei Beioopa

3ajiaHKe OTKPBITOTO THUIIA C
Pa3BEpHYTHIM OTBETOM

cobcTBerHbIe daitnst ¢ ACM.
[TonpoGoBaTh BEIMOIHUTE 6a30BYIO
00paboTKy: BBIpaBHUBAaHHE CTPOK,
yIaJleHHe IyMa, TOCTPOCHHE
TPEXMEPHOI0 N300paKeHUs U
npo¢muieil. CoXpaHUTb pe3yIbTaThl B
HyxHOM opmarte. 5) OcBoeHHE
npoaBUHYTHIX GyHKIuiA: [To Mepe
HEOOXOIUMOCTH U3y4aTh Ooee
CIIOKHBIE (DYHKI[HH: aHAIIH3
IPaHyIOMETPUH, Pacyer
mrepoxosaroctu (Ra, Rq), Fast Fourier
Transform (FFT) anamms.

BHATh aKTyaJbHbIC
poOGIIEMbI, OCHOBHEIE
OTKpBITHS B 00JIACTH
M3Y4EeHHs SKHBBIX
OpraHu3MOB H
OHOIOrNYECKIX
CHCTEM pa3IHYHBIX
lypoBHEit
OpraHu3auy U
ciocobeH
MCTIONB30BaTh
[TeopeTHYECKHE
BHAHUS U YMEHUS B
Hay4HO-
MCCIIETOBATEIbCKON
lnesTenpHOCTH

3a0anUsl U YCMAaHogume
coomeemcmesue mMexucoy
060pyoosanuem u e2o
nasuavenuem. K
Kaokcootl no3uyuu,
O0anHoIl 6 1e60M
cmonbye, nodbepume
CO0MEemcmeyIouyIo
NO3UYUIO U3 NPABO20
cmonbya:

1. Ycranosure
COOTBETCTBHE MEXIY
METO/IOM aHaIHu3a
HAHOYACTHIL H €T0
OIMUCAHHUEM.

A) DnexTpoHHast
MUKPOCKOITUS

B) Iunamuueckoe
CBeTOpaccesHue

B) AtomHo-cunoBas
MHKPOCKOITHUS

1) Meron,
TO3BOJISIOIINNA

yecmanosume
NOCIe008AMENbHOCb
pabomul co
cnekmpoghomomempom:

2. YcTaHOBHTE IPaBUIIbHYIO
[0C/IEIOBATEILHOCTh ITANoB
MIOATOTOBKH 00pasua Jyist
aHaJIM3a HAaHOYaCTHI]
METOZIOM INHAMHYECKOTO
ceropaccesaus (DLS).

A) Uentpudyruposanue
CYCIICH3HH TS yAAJICHUS
KpPYITHBIX arperaros.

B) IIpoBepka 4uCTOTHI U
[PO3PaYHOCTU KIOBETHI.

B) Buecenue B kroBeTy
OT(HHIBTPOBAHHOTO HITH
LEHTPUPYTUPOBAHHOTO
obpa3sna.

T') Yabrpa3BykoBas
00paboTKa CyCeH3uH ISt
Jie3arperaniy YacTHIL.

J1) ®unpTpanus cycrnieH3nu

8blOepume NpasuUIbHbIL
sapuanm omeema u anuuiume

apeymenmeol, 060(3H06b16(l}0u4u€

6b100p omeema.

3. Kakoe U3 nepeuncieHHbIxX
YTBEpXKICHUIT HanboJiee TOUHO

ONpeAcIACT KIHYEBOC OTIINIHNEC

«Hucxoseroy» (top-down)

moaxoaa B HAHOTEXHOJIOTHUAX OT

«Bocxozseroy (bottom-up)?

A) «Hucxopsmuit» moaxoxn
MPEAINOSaraeT UCroIb30BaHUE
OMOIIOTHYECKUX CHCTEM, a
«BOCXOJSIIHIT» — TOJIBKO
XUMHYECKHE METOJIBI.

B) «Hucxomsmmiiy monxon
OCHOBaH Ha cOOpKe
HaHOOOBEKTOB U3 aTOMOB M
MOJIEKYJI, @ «BOCXOASAIINI —
Ha IpOOJICHUH
MaKpOCKOITMYECKHX
MaTepUaJIoB.

npaguUIbHbLe APUANNBL OMEEma U
3anuwume apeymenmol,
060CHO8bIBAIOWIE BbLIOOD OMEemd.

4. Kakue J1Ba CBOMCTBA HAHOYACTHI]
SIBJIAIOTCS] HanOoJIee 3HAYMMBIMH C TOYKU
3pEHHUS MOTEHIUATIBHBIX MEAUKO-
ononorndecknx puckos? (Beibepure nBa
BapUaHTa)

A) Bricokas ynenbHast IOBEpXHOCTb,
YBEIMYHUBAOIIAs XUMHYECKYIO H
OUOIOrMYECKYIO aKTHBHOCTb.

B) CriocoGHOCTB pacTBOPSTHCS B BOJIE C
00pa3oBaHHEM HOHOB.

B) CniocoGHOCTB IpeooieBaTh
Ouonornueckue 6apbepsl (HapuMmep,
reMaTodHIe(haTMYECKUi) U3-3a MaJIOro
pasmepa.

I') Hann4yie MarHUTHBIX CBOCTB Y BCEX
THIIOB HAHOYACTHII.

Bri6panHbIe oTBETH: A, B
AprymenTanus: Beicokas ynenbHas

2 BapMaHT
(Crincox 3aiaHue 3aKphITOro 3aiaHue 3aKphITOro TUIA Ha 3aanne KOMOMHHPOBAHHOTO 3ajaHue KOMOMHUPOBAHHOTO THIIA C 3aiaHue OTKPHITOrO THIIA C PA3BEPHYTHIM
KOMITETEHIIU THUIA Ha YCTAHOBJICHUE YCTaHOBIICHHE THIIA C BEIOOPOM OIHOTO BBIOOPOM JIBYX BEPHBIX OTBETOB U3 OTBETOM
COOTBETCTBHS MOCJIEI0BATEIBHOCTH BEPHOI'0 OTBETA U3 YETHIPEX YETBIPEX MPEITIOKCHHBIX U
MIPEIUIOKEHHBIX U apryMeHTanuei BeIoopa
aprymeHTanuei Bpioopa
MAK TIK-1.1 Ipouumatime mexcm Ipouumatime mexcm u Ipouumaiime mexcm, Ipouumaiime mexcm, svibepume Ipouumatime mexcm 3a0anus u 3anuuiume

PA36epHYMblll 000CHOBAHHDILL OMEEM.

5. OnummTe NpUHLIKUI PaObOThl U OCHOBHBIE
MPEUMYIIECTBA «ONTHYECKOro MUHIeTay (optical
tweezer) B OMOJIOTHYECKUX UCCIICIOBAHHSIX.

DranoHHbIi 0TBET: ONTUYECKUI TUHIET — JTO
HHCTPYMEHT, HCIOJIb3YIOIHH ¢(hOKYCHPOBaHHBIN
JIa3epHBIN Jyd JUIS 3aXBaTa ¥ MAHHUITYIMPOBAHUS
MHKPO- 1 HAHOOOBEKTaMH (MaKpOMOJIEKYyJIaMH,
opraHeUIaMH, BUPYCaMH) B skHAKOCTH. [TpuHImI
paboThI OCHOBAH Ha JABJICHHHU CBETa: (POTOHBI
JIa3epPHOTO UMITYJIbCA, CTAIKHBASCh C YaCTHIICH,
HepeIatoT eif MMITYIIbC, YIepXKUBast €€ B TOUKE
(okyca myda. OCHOBHBIE IIPEHMYIIECTBA:

1) BeCKOHTaKTHOCTh — HCKITIOYAeTCst
MEXaHH4ECKOe TIOBPEXK/ICHUE HITH 3arpsi3HEHHE
o0bekTa. 2) Bbicokas TO4HOCTh — MO3BOJISIET
H3MEPSThH CHJIBI B TMKOHBIOTOHAX U HEPEMEIICHNUS]
B HAHOMETpaxX, YTO BAKHO JUTS H3YICHUS
MOJIEKYJISIPHBIX MOTOPOB (KMHE3WHA, MUO3UHA) U
Mexanundeckux cBoiictB JJHK/6emnkoB.

3) Bo3aMoxHOCTE paGoThl B (PH3HOTOTHIECKUX
YCIOBHSIX — MaHHIYJIINA MOXXHO MPOBOJUTH




Crincox
IKOMIIETEHIIHIA

3ananne 3aKpBITOrO
THUIIAa Ha YCTAHOBJICHUEC
COOTBETCTBUA

3ananue 3aKpBITOI'O TUIIA HA
YCTaHOBJICHUE
TIIOCJICIOBATCIBHOCTH

3ataHue KOMOMHUPOBAHHOTO
THUIIA C BEIOOPOM OHOTO
BEPHOI'0 OTBETA U3 YETHIPEX
MPEUIOKEHHBIX U
apryMeHTaluei Beioopa

3aiaHre KOMOMHMPOBAHHOTO THIIA C
BBIOOPOM JIBYX BEPHBIX OTBETOB H3
YETHIPEX MPEIOKEHHBIX U
aprymeHraiueii Bbioopa

3ananue OTKPBITOI'O THIIA C PA3BEPHYTHIM
OTBETOM

OIPEeNEUTh pa3Mep
YACTHI] U UX
pacrmpeseneHie B
CYCIICH3HH T10
(dykTyausm
HHTEHCUBHOCTH
PaccesiHHOrO CBeTa.
2) Meton,
obecreynBaromunit
BU3YaJIU3ALHIO
MOBEPXHOCTH
HaHOOOBEKTOB C
ATOMapHBIM
paspelieHneM.

3) Meron, narommuit
BBICOKOKOHTPACTHOE
n300paxenne
BHYTPEHHEN CTPYKTYpPBI
HAHOYACTHI] 33 CUET
TIPOXOXKIEHUS
9JIEKTPOHOB Yepe3
obpaserr.

Otser: A-3, b-1, B-2

4yepe3 MeMOpaHHbIH GUIBTP
¢ pasmepom 1iop 0,22
0,45 MKM.

Otser: T, A, /1,5, B

B) «Hucxomsmmii» noaxon
OCHOBaH Ha YMEHBIICHUU
pa3MepoB MaKpoOOBEKTOB JI0
HAHOPA3MepoB, a
«BOCXOASINIY — Ha cOOpKe
HaHOOOBEKTOB U3 aTOMOB U
MOJIEKYIL.

T') O6a noxxona SIBISIFOTCS
CHHOHMMAaMH U HE UMEIOT
MPUHLHITHATBHBIX PA3THYHK.

Bs10pannsIii oTBeT: B
AprymeHranus: BepHblii oTBer
— B, TaK kKak OH KOPPEKTHO
oTpaxkaeT cyTb moaxonos. Top-
down (Hanmpumep, urorpadus,
MexaHoo0paboTka) — 3T0
MHHHATIOPU3alUs OT OOJBIIEro
K MeHbIeMy. Bottom-up
(mampumep, camocOopKa,
XUMHYECKUH CHHTE3) — 3TO
KOHCTPYHPOBAHHE HAHOCUCTEM
13 MOJIEKYIISIPHBIX W
aTOMapHBIX KOMITOHEHTOB.
Bapuant A HeBepeH, Tak Kak
00a rmoyxozia MOryT OBITH
HeOuonornueckumu. Bapuant b
nepemnytal. Bapuant I'
TOJTHOCTBIO OMINOOYEH.

MOBEPXHOCTD (A) HANpPSIMYIO BIUSET HA
PEaKIMOHHYIO CIOCOOHOCTD U
MOTEHI[HANBHYIO0 TOKCHYHOCTh YaCTHII.
CriocoGHOCTb MPEOI0IEBATh
ouonornueckue d6apnepsl (B) —
KITIOYEBOH (haKkTop pUCKa, TAK KaK ITO
MOJKET MIPUBECTHU K HEKETATEILHOMY
HAKOIUICHUIO YaCTHI] B OPTaHaX U TKAHSIX.
Bapuant b — cBoiicTBO He Bcex
HAHOYACTHI], 4 JIUIIb HEKOTOPBIX
METAUIMIECKUX, U OHO HE SIBJISETCS
YHUBEPCATIBbHBIM INIABHBIM PHCKOM.
Bapuanr I' — HeBepeH, MarHUTHBIMU
cBOifcTBaMHU 00J1aJaI0T TOJIBKO YaCTHIIBI
OTIpE/IETIEHHOTO COCTaBa (HaIpuMep,
OKCH/JIBI XKeJie3a).

BHYTPH JKHBOH KJIETKU WIH B Oy(epHbIX
pacTBOpax, MOJCIHUPYIOUIMX BHYTPEHHIOO CPEy.

Ipouumatime mexcm
3a0anus U yCmanogume
coomeememeue mMexncoy
060pyoosanuem u e2o
HazHayenuem. K
Kascoou no3uyu,
O0aHHOI 6 1eOM
cmonbye, noobepume
COOMEemMcmeyIouyIo
NO3UYUIO U3 NPABO20
cmoabya:

6. YcranoBute
COOTBETCTBUE MEKITY
THITOM HAHOMAaTepHUasa
U €ro IPUMEPOM HITH
OIHMCaHUEM.

Ilpouumaiime mexcm u
ycmanogume
nocied0o8amenbHOCMy
pabomul co
cnekmpogomomempom:

7. YcTanosure
MIOCJIEI0BATEIILHOCTD CTa M
B mporiecce
(hoToarHAMUYECKOI
tepanuu (O/T).

A) Hakonnenue
(horocencubuIM3aTOpa B
[IaTOJIOTUYECKON TKaHH.

B) O6pa3oBanne akTHBHBIX
(hopm kuciopoaa
(CHHIJIETHOTO KHCIIOPOJa).

IIpouumaiime mexcm,
6blOepume NpasuIbHbLL
sapuanm omeema u anuuiume
apzymenmul, 060CHOBbIBAIOUjUE
66100p omeema.

8. UTo U3 nepeuucieHHoro
SIBJISIETCS KITFOYEBBIM
MIPUHIUIIOM JeHCTBUSA
MOJIeKyJIsIpHOTO MoTOpa AT®-
CHHTa3bl?

A) IIpeoOpazoBaHue YHEPTUU
CBETa B MEXaHNYECKOE
BpaICHHE.

B) IIpeobpazoBanue
xumuueckoit sneprun ATO B

Ipouumatime mexcm, svibepume
npagubible GapuUanmbl Omeema u
3anuwiume apeymenmol,
060CHO8bIBAIOUIE 8bIOOD OMEemA.

9. Kakue /1Ba U3 nepevncieHHbIX METOI0B
OTHOCSTCSI K MPUHIUIIAM (pOPMUPOBAHUS
HAaHOCHCTEM «CHH3Y-BBepx» (bottom-up)?
(BbiOepuTe 1Ba BapuaHTa)

A) ®otonurorpadusi.

b) MonekynsipHast camocOopka.

B) MexaHunueckoe nu3MenbYeHue
(MeXaHOAKTHBALIU).

I') XuMu4ecKuii CHHTE3 KOJTOMJHBIX
HAHOYACTHII.

IIpouumaiime mexcm 3a0anus u 3anuwume
pazeepHymviil 060CHOBANHYIIL OMEEN.

10. O0bscHUTE, TOUEMY U KaK ()ePMEHTHI MOTYT
paccMaTpUBaTHCS KaK IPUPOIHBIE
HaHoycTpoiicTBa. [IpuBenute npumep.

OranoHHbIN 0TBET: DEPMEHTHI ABJISIOTCS
H7ieaTbHBIMU IPUMepaMU IPHPOTHBIX
HAHOYCTPOMCTB Oarofapsi CBOMM pa3zmepam (0T
€/IMHUIL JI0 IECATKOB HAHOMETPOB) U
MIPeNU3HOHHON (PyHKIMOHAIBHOCTH.

1) Hanopasmepnas ctpykrypa: Onu
TIPECTABIIAIOT CO00H GENKOBBIE MOJIEKYIIBI C
TOYHO OINpEICIEHHOI TpexXMepHOit
HaHOAPXUTEKTYpoH. 2) DyHKIIMOHAIFHOCTh Ha
MOJIEKYJISIPHOM ypoBHe: VX aKTUBHBIH 1IEHTp —




Crincox

3ananne 3aKpBITOrO

3ananue 3aKpBITOI'O TUIIA HA

3ataHue KOMOMHUPOBAHHOTO

3ananue KOM6PIHHpOBaHHOFO THa ¢

3ananue OTKPBITOI'O THIIA C PA3BEPHYTHIM

KOMIIETEHIIHI THUIA HA YCTAHOBJIEHUE YCTaHOBJIEHHE THIIA C BEIOOPOM OJTHOTO BBIOOPOM JIBYX BEPHBIX OTBETOB H3 OTBETOM
COOTBETCTBUS MOCIIEI0BATEIBHOCTH BEPHOTO OTBETa U3 YeThIpex YETHIPEX MPEIOKEHHBIX U
MPEJIOKEHHBIX U aprymeHraiueii Bbioopa
apryMeHTaluei Beioopa
A) Hanotpy0ku B) I'nGenp kieTok 3a cyeT MEXaHUYECKOE JIBHKECHHE. Bei6pannsie otBeTsl: b, I' 3TO HAHOPA3MEPHBIN «KapMaH» WU ILEIb,
b) KBaHnTOBEIE TOUKH OKCHJaTHBHOTO CTpecca U B) IIpeobpa3oBanne sHEPTHU AprymenTtanus: «CHH3y-BBEpX)» KOMILIEMEHTapHEIH CyOCTpaTy, YTO 00eCTIeUHBacT|
B) JIumocomsr aromnTo3a. rpajgueHTa npotoHoB (ApH+) IperoaraeT Co3IaHue HaHOCTPYKTYp U3 BBEICOKYIO CEIIEKTUBHOCTE. 3) MeXxaHUCTHIECKUiT
1) Cepuueckue I') OGiyyeHue TKaHU CBETOM depe3 MeMOpaHy B XUMHUUYECKYIO ATOMOB, MOJICKYJT MITH npuHLMn AeiicTBus: OHE paboOTaIOT Kak
BE3HKYIIBI, COCTOSIIIE OIIpeIeTICHHOI IIHHEI suepruro ATO. KJIacTepoB. MoneKyIsipHast camocOopKa MOJICKYIISIPHBIE MAIIUHBI, KATAH3UDPYS
U3 TUIHAAHOTO OHCIIOs, BOJIHBL. I') [Ipeobpa3zoBanue (b) — xmaccuueckuit mpuMep, Tae IIpeBpalleHNe CyOCTPAaTOB C TOMOIIBIO
HpUMEHsIEMbIE JULS J1) Ilepexon MoneKybt 9JIEKTPUUYECKOTrO 10 B KOMIIOHEHTBI CIIOHTaHHO OPTaHH3yIOTCS B HMHIYLUPOBAaHHOIO COOTBETCTBUS UIIH
JIOCTaBKH JIGKapCTB. (oTocencubMIM3aTOpa B MIOCTYIATENbHOE IBIKECHUE YIOPSAOYECHHBIC CTPYKTYPHI 32 CUET «KaTATUTUYECKOTO TPHATHOT O
2) IlomynpoBOAHIKOBEIE BO30YKI€HHOE COCTOSIHHE. BJIOJIb MEKPOTPYOOUKH. HEKOBAJICHTHBIX MexanmusMa. [Ipumep: depmeHT IH30HMM JeiicTBY)|
HaHOKPUCTAJIBI, B3aUMOJICHCTBUN. XUMUUECKUI CUHTE3 €T KaK HAaHOHOKHUIIBL. Ero akTHBHBII LEHTp,
¢uryopecrupyromue B Otset: A, T, /1,5, B Br1OpanHslit otBeT: B KoJuIonaHBIX HaHoyacTul (I7), HampuMep, pa3MepoOM B HECKOJIBKO HAHOMETPOB, CBSI3bIBAET
3aBHCHMOCTH OT Aprymenranus: ATO-cunTaza METO/IOM XHMUYECKOTO BOCCTAaHOBJICHHS, MoJTCaXapyUIHbIe el KICTOYHON CTeHKU
pasmepa. — 3TO POTOPHBIN TaK)Ke OCHOBAH Ha KOHTPOJIMPYEMOM GakTepuii. 3a CueT TOYHOTO MO3ULIMOHUPOBAHUS
3) lummuapuaeckue MOJICKYJISIPHBII MOTOD, POCTE YaCTHI[ U3 MOJICKYJISIPHBIX cybcTpara ¥ KHCIIOTHO-OCHOBHOT'O KaTallu3a
CTPYKTYpHI Ha OCHOBE OCHOBHAsI (DYHKITHSI KOTOPOTO npenmecTBeHHHKOB. DoTomurorpadus (epMeHT pa3pe3aeT IIMKO3UAHBIE CBSI3H,
yriepoa win — cunte3 AT®. Ero kimoueBoii (A) — 3TO TUNMYHBIN «CBEPXY-BHU3» paspy1iasi CTeHKY, 4TO aHaJIOTH4YHO padoTe
HEOPTaHUUECKIX MIPUHIHI AeficTBUS TIO/IXOJI, TAK KaK HAYMHACTCS C HaHOMEXaHNYECKOTO PEXKYIIEro HHCTPYMEHTA.
COEJMHEHHI ¢ BEICOKOI 3aKIII0YAETCs B HCIIOIb30BaHUH MAacCHBHOTO MaTepHaja 1 MCIONb3YeT ero
MeXaHU4eCKOH 9HEpTruH TPaHCMEMOPaHHOTO yIaleHue/CTpyKTypupoBaHue. MexaHude
HPOYHOCTBIO. rpajJHeHTa IIPOTOHOB ckoe m3MenbyeHue (B) taxxkxe otHOCHTCS
(IpOTOHHOI IBYKYIIEH CHIIBI) K «CBEpPXY-BHH3».
OrtgeT: A-3, b-2, B-1 JUISL BpallleHHsI POTOPHOTO
CyOKOMIIIEKCa, YTO IIPUBOJUT K
KOH(OPMAaIMOHHEIM
HU3MEHEHUSIM B KaTaIUTHIECKHX
cyopenuannax u cuntesy AT
3 AJI® u docdara. Taknm
00pa3oM, oH npeobdpazyer
9HEPTUIO I'PaUCHTa HOHOB B
XHMHYecKylo sHepruio (B). On
HE HCHOJIb3yeT HapsIMYIO CBET
(A) 1 He pacmeruiser, a
cunresupyer ATO (b).
IIpeoGpaszoBanue B
MIOCTYIATENbHOE IBIKCHAE —
9TO (YHKIHS KHHE3WHA WITH
muoszuna (I).
MOK T1K-1.2 Ipouumatime mexcm Ipouumatime mexcm u Ipouumatime mexcm, Ipouumatime mexcm, svibepume Ipouumatime mexcm 3a0anusi u 3anuwiume
|YMeTh uCIons30BaTh 3a0anus U ycmanHogume ycmarnosume evlOepume npasuIbHLILL npasuivbivle apuanmsl omeema u paseepHymoiii 060CHOBANNYITL OTEEN.
(byHnaMeHTaIbHbIE coomeemcmeie Mexcoy nocieo0osamenbHOCMy sapuanm omeema u 3anuuiume 3anuuiume apaymenmol,
BHAHMS U 060pyoosanuem u e2o pabomul co apeymenmsl, 000CHO8bIBAIOU U 060CHO8bIBAIOWIE 8bIOOD OMEemd. 15. OnuumuTe KOHIEMIHUIO «T1adopaTopust Ha
COBpeMEHHBIE HazHayenuem. K cnekmpoghomomempom: 6b100p omeema. yune» (Lab-on-a-Chip). KakoBbl ee 0CHOBHBIE
IMETOZOTIOTNYECKHe Kaxcoot nosuyuu, 14. Kakue Ba (akTopa sSBISIIOTCS MIPEHMYIECTBA [0 CPABHEHUIO C TPAAUIHOHHBIMHY]
MOIXOIbI JJIst OAHHOLL 8 1e60M 12. Ycranosure 13. Kakoii meton Hanboee PELIaOMIKMHU AT YCIEHIHONH caMOCOOpKU MeToJIaMu J1abopaTOpHOro aHaImu3a?
epCHEKTHBHBIX cmonbye, noobepume JIOTHYECKYIO MOAXOIUT IS BU3yaIIH3aI[UU MOJIEKYIISIPHBIX HAHOCTPYKTYp?
[HanpaBJICHNH COOmMBEMCmMBYIoulyIo TOCIIEIOBATEIEHOCTh ITANoB pacrpe/ieNieHHsl HAaHOYaCTHIL (BoiOepuTe 1Ba BapraHTa) OtanoHHbIi oTBeT: «JIabopaTopus Ha ymIe» —




(Cricok 3amaHue 3aKpbITOro 3amaHue 3aKpbITOro TUIIA Ha 3anaHne KOMOMHHPOBAHHOIO 3aiaHre KOMOMHMPOBAHHOTO THIIA C 3anaHne OTKPBITOrO THIIA C Pa3BEPHYTHIM
KOMIIETEHIIHI THUIA HA YCTAHOBJIEHUE YCTaHOBJIEHHE THIIA C BEIOOPOM OJTHOTO BBIOOPOM JIBYX BEPHBIX OTBETOB H3 OTBETOM

COOTBETCTBUS MOCIIEI0BATEIBHOCTH BEPHOTO OTBETa U3 YeThIpex YETHIPEX MPEIOKEHHBIX U

MPEJIOKEHHBIX U aprymeHraiueii Bbioopa
apryMeHTaluei Beioopa

HayYHBIX NO3UYUIO U3 NPABo20 pa3pabOTKH CHCTEMbI 30J10Ta B THCTOJIOTHYECKOM 9TO MUHMATIOPHOE YCTPOICTBO, MHTETpHUpYIOIIEe
MccnenoBaHuii, cmonbya: aJlpeCHOI TOCTaBKH cpese TKaHH? A) Hanmape BHEITHEro MCTOYHUKA Ha OJTHOIM MHKPO- WIIH HaHO(IIONTHOH
mocTpoeHus JIEKapCTB Ha OCHOBE MIOCTOSTHHOTO MEXaHHUYECKOTO JaBICHHUS. mwiatopMe Bee ITarbl OHOXUMUYECKOTO aHAIN3a:
MHGOOPMALOHHBIX 11. YcranoBure HAHOYACTHILI. A) MarauTHO-pe30HaHCHas b) Tounoe mporpaMMUpoBaHHe CIabbIX MPOOOMOATrOTOBKY, CMEIIHBAHUE PEAKTHBOB,
Mozenelt u COOTBETCTBHE MEKITY A) Ilposenenue Tomorpadust (MPT). HEKOBAJICHTHBIX B3aUMOAEHCTBHIH paszeneHne KOMIIOHEHTOB,
[IPaKTHYECKHX THUIIOM OMOHAHOCHCTEMBI JOKJIMHIYECKHUX HCIBITAHHI B) Cxanupyromias 2JIeKTpOHHAs (BOZIOPOIHBIE CBS3H, BaH/IEPBAAIbCOBBI nerektupoBanue. OCHOBHEIE
[pa3paboTok B cdepe U ee pyHKIHEH HiIn Ha KJICTOYHBIX KyJIbTypax U mukpockonus (COM) ¢ CHJIBI U JIP.) MLy KOMIIOHEHTaMH. npeumMyiectsa: 1) MUHHATIOpHU3ALHMS U MAJlOe
mpogeccroHaIbHO IPUMCHEHHEM. 11a00paTOPHBIX KUBOTHBIX. JETEKTOPOM 00paTHO B) Hcnonb3oBaHHEe HCKITIOYUTENHHO noTpebIIeHNe peareHToB (MUKPOIHUTPEI U MEHEe),
IMeSTeNbHOCTH. A) JIunocoma b) Br16op matepuana PacCesTHHBIX AIIEKTPOHOB. KOBJICHTHBIX XHMHYECKUX CBsI3€il. YTO CHIDKAET CTOMMOCTb 1 HEOOXOIMMOe

B) Jdennpumep HAHOYACTHI[ U METOJIA B) Meron auHamuyeckoro I') TepmonuHamuyeckasi BHIFOAHOCTh KOJIN4ECTBO OMOJIOrHYecKoro oopasua.

B) Antamep MHKAIICYJISIIUY JICKapCTBa. cBeropaccesHus (DLS). Tporiecca, IPUBOAAIIETO K 00pa30BaHHIO 2) BbicOKasi CKOPOCTb aHAJIM3a 33 CUET MaJlbIX

1) Pa3BerBneHHas B) ®ynkimonamm3anys I') TepmorpaBumeTpuueckunit HanboJee cTabMIBHOM CTPYKTYPBIL. T Py3HOHHBIX pacCTOSHUI U 3P (HEeKTHBHOTO

CHUHTETHYECKast MOBEPXHOCTH HAHOYACTHUI] anamus (TTA). TersIoMacconepesoca. 3) ABroMaTu3anus u

HOJIIMEpHAst JIMTaHJaMHU JUIS TAPTeTHHTA. Bri6pannsie otBeTh: b, I' MIOPTaTHBHOCTh — BO3MOXKHOCTB NIPOBECHHS

HAHOYACTHIIA C I") Aramms npoGaemst Bs10pannsIii otBeT: b Aprymenramus: CamocOopka aHaiM3a BHe 1abopatopuu (point-of-care

MHOKECTBOM HU3KOH OMOJIOCTYITHOCTH Aprymenranus: COM ¢ yIpaBisieTcst CIaObIMH HEKOBAJICHTHBIMH JIMarHocTHKa). 4) [1oBbIlIEHHAs TOYHOCTD U

TTOBEPXHOCTHBIX TPYIIT
UL TOCTABKH JICKAPCTB
WY TEHOB.

2) ONUroOHYKIJICOTH] WIN
HENTUN, CenupuIHO
CBSI3BIBAIOIIUICS C
MHUIIICHBI0, aHAJIOT
aHTHTENA.

3) Chepuueckas
BE3HKYJIa U3 JIMITHIHOTO
OHCIIOs, MOJEIUPYIOLIAs
KJIETOYHYIO MeMOpaHy 1
UCIIONB3yeMast UL
MHKAIICYJISIIUY BEIIECTB.

Otser: A-3, b-1, B-2

WITH TOKCHYHOCTH
TPaJULIOHHOTO TIperapara.
J1) Orenika 3¢ pexTuBHOCTH
BBICBOOOXK/ICHHS U JCHCTBHS
JIeKapcTBa in vitro.

Otser: I, b, B, /I, A

JIETeKTOPOM 00paTHO
paccestHHbIX 21eKTpoHOoB (B) —
ONTHUMANBHBIA BBIOOP.
HanovacTtuIs! 3010Ta (BEICOKHH
ATOMHBII HOMEp) CHIIEHO
pacceuBaioT 31eKTPOHBI,
co3/aBas IPKUI KOHTPACT Ha
(oHe OHOTOrHYecKol TKaHU
(HM3KUIT AaTOMHBII HOMED), YTO
MI03BOJISIET YETKO BUJETh UX
nokanuzanuio. MPT (A) ue
001a1aeT T0CTaATOYHBIM
MIPOCTPaHCTBEHHBIM
PpaspelieHneM sl OTIENbHBIX
HAHOYACTHI] U TpeOyeT HaIuIust
Y HUX MarHUTHBIX

cBoiictB. DLS (B) u3mepsier
pa3Mep 4acTHIl B CYCIIEH3HH, a
HE UX paclpelesieHue B
TBepaoM cpese. TTA

(T') ananu3upyer u3MeHEeHUE
Macchl IPH HArpeBaHUH U
HENpUMEHUMa J1JIs
MIPOCTPAHCTBEHHOMH
BU3YaJIM3alUH.

B3anMoyercTusamH (b), koTopsie
00paTHMBI U MTO3BOJISIIOT KOMIIOHEHTaM
«HUCTIPABISATH OMINOKN, TIPUXOJIL K
PaBHOBECHOMY COCTOSHHIO. DTOT IPOILECC
JIOJDKEH OBITH TepMOJUHAMHIECKH
BbIroaHbM (I'), T.€. UTOroOBast CTPyKTypa
JIOJDKHA 00J1a1aTh MUHHMAJIEHOH
cBOOOIHOI 3Heprueil. [locTosHHOE
MeXaHU4YecKoe aaBieHue (A) He sBIseTcs
TUITUYHBIM JIpailBEpOM caMOCOOPKH, ITO
cKopee BHEIHs cuila. Mcrnonp3oBanne
TOJIbKO KOBAJICHTHBIX cBsi3ei (B)
XapaKTepHO ULl XUMIUYECKOTO CHHTE3a, a
He JUI caMOCOOPKH, KOTOpasi OCHOBAHA
Ha 00paTUMOCTH.

BOCHPOH3BOJNMOCTD OJIarofapst TOTHOMY
KOHTPOJIIO HaJl HOTOKAMU XHUAKOCTEH B
MHUKpOKaHanax. 5) Bo3aMokHOCTE
MHOTOIapaMETPHIECKOTO aHaNIN3a 1
BBICOKOIPOM3BOIUTEIFHOIO CKPHHIHTA 32 CUeT
MapauIeNbHOM paboThl MHOXKECTBA KaHAJIOB Ha
OJTHOM YHIIE.

Tlpouumatime mexcm
3a0anus u ycmanosume
coomeemcmeie Mexcoy
060pyoosanuem u e2o
Haznavenuem. K

IIpouumaiime mexcm u
ycmanogume
nocie008amenbHOCMy
pabomul co
cnekmpogomomempom:

IIpouumaiime mexcm,
6blOepume NpasuUIbHbLL
sapuanm omeema u anuuiume
apzymenmul, 060CHOBbIBAIOUjUE
66100p omeema.

Ipouumaiime mexcm, svibepume
npagubible 6apuanmbl Omeema u
3anuwiume apeymeHmol,
060CHO8bIBAIOWIE BbIOOD OMEemA.

Ilpouumatime mexcm 3a0anus u 3anuuiume
paseepmymoiii 000CHOBAHHBLI OMEEM.

20. KakoBbI OCHOBHBIE TIPHHIIUIIBI U TIPOOIEMBI
co31aHKs GMOHAHOPOOOTOB JUISI MEAUIIMHCKOTO




Crincox
IKOMIIETEHIIHIA

3ananne 3aKpBITOrO
THUIIAa Ha YCTAHOBJICHUEC
COOTBETCTBUA

3ananue 3aKpBITOI'O TUIIA HA
YCTaHOBJICHUE
TIIOCJICIOBATCIBHOCTH

3ataHue KOMOMHUPOBAHHOTO
THUIIA C BEIOOPOM OHOTO
BEPHOI'0 OTBETA U3 YETHIPEX
MPEUIOKEHHBIX U
apryMeHTaluei Beioopa

3aiaHre KOMOMHMPOBAHHOTO THIIA C
BBIOOPOM JIBYX BEPHBIX OTBETOB H3
YETHIPEX MPEIOKEHHBIX U
aprymeHraiueii Bbioopa

3ananue OTKPBITOI'O THIIA C PA3BEPHYTHIM
OTBETOM

Kascooul no3uyu,
OaHHOIL 6 1eBOM
cmonbye, nodbepume
CO0mMEemcmeyIouyIo
RO3UYUIO U3 NPABO2O
cmonbya:

16. Ycranosure
COOTBETCTBHE MEXKIY
HAHOOMOTEXHOJIOTHUECK
WM TIOHSITHEM H €r0
OINUCAHKUEM.

A) dudnexrpodopes

B) DaektpopoTarust

B) Maraurodopes

1) JIBv>xeHue 4acTuil B
HEOTHOPOTHOM
MarHuTHOM TIOJIE,
HCIIONB3YeMOe TSt
cenapari MarHUTHBIX
YaCTHII.

2) BozneticTBue
BPAIIAONIETOCS
INEKTPUIECKOTO OIS
Ha TOJSIPU3YEMYIO
YacTHUILy, IPUBOJSIIEE K
ee BpaLICHHIO.

3) JIBmxenue
HEUTpaNbHBIX, HO
HOJISIPU3YEMBIX YacTHIl B
HEOJHOPOTHOM
JJIEKTPUIECKOM IOJIE K
obacTsm ¢
MaKCHUMaJIbHOM UITH
MHUHHUMAaJIbHOW
HaIpsDKEHHOCTH.

OrtseT: A-3, b-2, B-1

17. Ycranosure
[PaBHIBHYIO
HOCNIEI0BAaTEIbHOCTh
COOBITHII IpH TIepeade
CUrHaja B OMOCEHCOpe Ha
OCHOBE (pepMEHTATHBHOI
peaKIum.

A) Perucrpanus m3MeHeHHs
(hbusMyecKoro napamerpa
(TOK, MOTEeHIHAI,
CBETHMOCTB)
TPaHCIBIOCEPOM.

b) Ces3pIBaHne 1IENICBOrO
a”aymra (cyocTpata) ¢
UMMOOHIT30BaHHBIM
OHOpacIIO3HAIONNM
2JIEMEHTOM ((EepPMEHTOM).
B) IIpeobpazoBanue u
YCHIICHHE JJIEKTPUYECKOTO
CHUTHAJIA.

T') Karanutnueckoe
IpeBpaleHne cyocTpara
(hepMeHTOM, IPUBOJISIIIEE K
M3MEHEHHUIO KOHIIEHTPALINH
HPOAYKTA, IOTPEOICHHUIO
Ko(aKTopa u T.x.

J1) BeiBO KONTMYECTBEHHO
HH(pOPMALMH 00 aHAJIUTE.

Otser: b, T, A, B, 1

18. yist Kakoro u3
MePEYUCICHHBIX TPUMEHEHUH
KBaHTOBBIC TOUYKHA HMEIOT
HanboJIee 3HAYUTETBHOE
MIPEUMYLIECTBO MepeN
TpaIULHOHHBIMHI
OpraHMYECKUMU

¢dyopopopamu?

A) JlnuTenbHOE MHOTOKpaTHOE
BH3yaJbHOE HAaOIOICHHUE 3a
JIMHAMUKOM OHOI M TOH Ke
JKUBOH KJIETKH.

B) IIposenenue IT1[P B
peanbHOM BpEMEHH.

B) OxpammBanue
(DPMKCHPOBAHHBIX KJIETOYHBIX
MpenaparoB Ui OZHOPA30BOH
MHUKPOCKOITUH.

I') U3mepenue
BHyTpHKiIeTouHoro pH ¢
TIOMOILBIO OJTHOLBETHOTO
HHIUKATOPA.

BsIOpanHBIif oTBET: A
Aprymenrauus: Kimouepsie
MIPEUMyIIEeCTBA KBAHTOBBIX
TOYEK — 3TO BBICOKAst
($oTOCTaOMIBHOCTE (OHH
MIPaKTUYECKH HE BBITOPAIOT)

1 BO3MOXHOCTh
OJIHOBPEMEHHOTO BO30YKJICHHS
TOYEK Pa3HOro IBeTa OJHUM
HCTOYHHKOM. DTO JIeNIaeT UX
MJIeaNTbHBIMHE JUISL JUTHTEBHOTO
MHOTOKPATHOTO HaOII0ICHUS in
ViVO WITH B JKHBBIX KJIETKaX (A),
IJle OpraHu4ecKue KpacuTeIx

OBICTPO POTOOOECIIBEUMBAIOTCS.

Jlns onHOpa3oBoro
OKpaIINBaHUs QUKCHPOBAHHBIX
npenapatos (B) sTo
MIPEUMYIIECTBO MEHEE
xputraHo. B TP (B) mm st
u3mepenus pH (I') wacto
HCTIONB3YIOTCSI APYTHE
MEXaHH3MBI ICTEKINH, I7Ie

19. Kakue 1Ba yTBEpXkJICHUS BEPHO
OIMCHIBAIOT CBOICTBA ¥ MPHMEHEHHE
yriiepoHbIX HaHOTpyOok (YHT) B
6uomenuuuue? (Beibepure aBa BapraHra)

A) YHT o0n1agatoT BBICOKOH
3JIEKTPOIPOBOAHOCTBIO U MOTYT
HCIIONB30BAThCS KaK KOMIIOHEHTHI
OHOCEHCOPOB.

B) Bce tunst YHT Guonornuecku
WHEPTHBI U HE BBI3BIBAIOT HUKAKHUX
MMMYHHBIX WIN TOKCHYECKUX PEaKIii.
B) ®yHK1MOHANM3aLUS TOBEPXHOCTU
YHT nosbIaeT UX pacCTBOPUMOCTD B
BOJIE H OIOCOBMECTUMOCTb.

I') OcHoBHoe npumenenne YHT —
CO3/IaHHE TPO3PAYHBIX IPOBOSIINX
TIOKPBITHI AT DKPaHOB, YTO HE UMEeT
OTHOLIECHHUS K MEIULIUHE.

BriOpanHbie 0TBeTHL: A, B
AprymenTanys: Beicokas
3NEKTPOIIPOBOIHOCT (A) MO3BOJIAET
ucnons3osate YHT B
JNIEKTPOXUMHUUECKUX OHOCEHCOopax UL
yIIy4dIlEHHs Iepetadn

curnana. OyHKIHOHAIM3aLHs

(B) (HanpuMep, KOBaJIEHTHOE
TIPHCOETMHEHNE KapOOKCHITBHBIX HITH
TOJIMMEPHBIX IPYIIIT) AeHCTBUTEIBHO
HEeoOX0AUMa JJIsI CHIDKEHHS
THAPO(OOHOCTH ¥ arIOMeparyy, 9To
yJIy4dIlaeT pacTBOPHMMOCTh U CHH)KAET
MOTEHIHANbHYIO TOKCHIHOCTb.
Yr1Bepknenue b HeBepHO, Tak KaKk
HedyHKknnonamm3suposanasie YHT moryr
BBI3BIBATH BOCTIAIUTENbHbIE PEAKIIUH 1
0071a/1al0T TOKCHYHOCTBIO, 3aBHCSIIEH OT
MHOT'MX I1apaMETPOB.

VrBepxaeHne I' 70)KHO, Tak KaK, TOMAMO
anektpoHuky, YHT uccnenyrores s
JIOCTAaBKH JIEKapCTB, POTOIMHAMIYIECKOH
TepaIiy U TKAaHEBOH HHXKEHEPUH.

MpUMEHEHUs?

OtanoHHbI 0TBeT: OCHOBHBIC IIPUHIIUIIBI
co3manus: 1) MUHHATIOpU3ALKS U JBUTaTEIbHAS
cucrema: Mcrionb30BaHNe MOJIEKYIISIPHBIX
MoTOpoB (AT®-cuHTa3a, KUHE3UH),
0aKTepUaIbHBIX KI'YTUKOB HJIM BHEIIHETO
ynpasieHus: (MAarHUTHBIC MTOJISL, YIABTPA3BYK).

2) Hapurarms u Tapretur: OyHKIMOHATN3ALMS
MOBEPXHOCTH CIICHU(PUUESCKUMH JINTAaHAAMH
(aHTHTENIAMHU, anITaMepaMu) I PaclO3HaBaHUS
munreHd. 3) Bemonaenne ¢pyrkumn: OcHaieHue
poboTa «rpy30M» (JIEKapCTBO, F'eH) WK
HHCTPYMEHTOM ((hOTOCEHCHOMIN3aTop,
(epmenT). 4) brocoBMecTHMOCTD
O6uopasnaraeMocTh: MaTepuaisl JOJDKHBI ObITh
HETOKCHYHBIMU U BEIBOAUTECS U3 OpraHA3Ma.
OcHosHble poGiiemsr: 1) CioXHOCTH
yIpaBJIEHHs U OTCIEKUBAHUS iN ViVO.

2) HenocraTo4Hast MOIIHOCTE MOJIEKYJISIPHBIX
JBHTATEJIeH UL IPEOJONICHHS BA3KOCTU U
O6uonoruueckux 6apbepoB. 3) IMMyHHBIIH

OTBET OpraHU3Ma Ha MCKYCCTBEHHBIC
HaHOOOBEKTHI. 4) TpyaHOCTH MaccoBOro
MIPOM3BOAICTBA U CTAaHAAPTH3ALMHU TAKUX
CIIOXKHBIX CHCTEM. 5) DTUUYECKHE U PeryIsITOPHEIE
BOIIPOCHI, CBSI3aHHBIE C IPUMEHEHUEM
ABTOHOMHBIX HAHOYCTPOMCTB B OpraHU3Me.




Crincox

3ananne 3aKpBITOrO

3ananue 3aKpBITOI'O TUIIA HA

3ataHue KOMOMHUPOBAHHOTO

3ananue KOM6PIHHpOBaHHOFO THa ¢

3ananue OTKPBITOI'O THIIA C PA3BEPHYTHIM

KOMITETCHIHI THIIa HA YCTAHOBJICHHUE YCTaHOBJICHUE THIIA C BEIOOPOM OJTHOTO BBIOOPOM JIBYX BEPHBIX OTBETOB H3 OTBETOM
COOTBETCTBUS MOCIIEI0BATEIBHOCTH BEPHOTO OTBETa U3 YeThIpex YETHIPEX MPEIOKEHHBIX U

MPEJIOKEHHBIX U aprymeHraiueii Bbioopa

apryMeHTaluei Beioopa

YHHKaJbHBIC ONTHYCCKHE

cBOIicTBa KBaHTOBBIX TOUEK HE

JAI0T PeIIaloero

MPEUMYIIECTBA.
MK IK-1.3 Ipouumaiime mexcm Ipouumatime mexcm u Ipouumaiime mexcm, IIpouumaiime mexcm, svibepume Tpouumaiime mexcm 3a0anusi u 3anuuiume
BraneTs HaBBIKAMI 3a0aHUs U YyCmManosume ycmanogume 6blOepume NPasUIbHLIL npasunbHle 6apUAHMbL OMEema 1 pazeepHymuiii 060CHO8AHHbIIL OMEen.
[TBOpUYECKOTO coomeemcmeiie MeHcoy nocne006amenbHOCMy sapuanm omeema u 3anuuiume 3anuuime apymeHnmol,
MpUMEHEHUS 0b6opyoosanuem u e2o pabomul co apeymenmyl, 060CHO8bIBAIOU4UE 0bocHosbIBaOWIE 8bIOOD OMEema. 25. Ipennoxkure KOHLENLUIO HAHOOHOCEHCOopa
METOZOTOTNYECKHX nasnavenuem. K cnekmpogomomempom: 6b160p omeema. IS OTIPEJICNIEHNS CTIe(pHIHON

MOAXO0B IJIst
Ipa3paboTku Mozenei,
HOBBIX TEXHOJIOTHIA,
MaTepHasoB U
6roIOrn4YecKux
0OBEKTOB ¢
[[eJIeHapaBICHHO
M3MEHEHHBIMH
cBOIicTBaMHU, METOJIOB
BEIPaOOTKH
[IPaKTHYECKHUX
[PeKOMEHAAIMH JUIs
[pereHus 3amay
mpodeccruoHaNbHOI
InesTeIbHOCTH.

Kaokcootl no3uyuu,
O0aHHOI 6 1e8OM
cmonbye, noobepume
COOMBEeMCmEyIOuyIo
NO3UYUIO U3 NPABO20
cmoabya:

21. YcraHoBuTe
COOTBETCTBHE MEXKIY
TUIIOM THOPHUHOTO
HAHOMATEpHaia U ero
XapaKTepHBIM
OINUCAHKUEM.

A) Kpemuuii-
MOJTIMEPHBIE
HAHOYACTHIIBI

B) MaruutHbie
JTUITOCOMBI
(MarHeTOJIMIIOCOMBI)
B) Yraeponusie
HAHOTPYOKH,
(YHKIMOHAIM3UPOBAaHH
bI€ MENTHIAMH

1) Besukyusl,
cozieprkanme
MarHuTHBIE
HAHOYACTHIBI,
yIIpaBisieMble BHEITHHM
I0JIEM ISt TOCTABKU M
THIICPTEPMHUH.

2) YacTuus! st
KOHTPOIMPYEMOTO
BBICBOOOXKIECHUS U
BU3YaJIN3aL¥H, I1e
HEOPTaHHYECKOe SIIPO
obecrieynBaeT
CTaOUIBHOCTB/ICTEKIIN

22. YcraHoBuTe
TIOCIIEIOBATENBHOCTD IIIaroB
CTpAaTernuy 10 CHUKECHUIO
MOTEHIMAIBHOM
LUTOTOKCHYHOCTH
CHHTE3MPOBaHHBIX
KBAaHTOBBIX TOYEK Ha OCHOBE
cenennzia kaamus (CdSe)
U1t GHOJTOTMYECKUX
MIPUMEHEHUH.

A) 3aMeHa OpraHHIeCcKHuX
JIMTaH/IOB, OCTABLINXCS
ocsIe CHHTE3a, Ha
01OCOBMECTUMBIE

(ranpumep, mentusl, [1010).

b) Hanecenue nneptHoro
HEOPTraHHYECKOTO CII0s
(obomoukn) u3 cynbphuga
uHKa (ZnS) st
[IACCUBALMU IOBEPXHOCTH U
yIep)KaHHsI HOHOB KaJIMHSL.
B) IIpoBenenue TecToB in
Vitro Ha KI€TOYHBIX
KyJIBTYpax IJIs OLEHKH
JKH3HECTIOCOOHOCTH KJIETOK.
T') Cunres siapa CdSe B
OpraHU4ecKol cpese npu
BBICOKOM TeMIepaType.

Otser: I, b, A, B

23. Kakoii noaxox HE siBisiercst
TUIAYHBIM JULS IPHAAHAS
HaHOYACTHUI[AM CBOWCTBA
«YCKOIIB3aHHsD OT 3aXBaTa
HMMMYHHOH CUCTEMOM
(UTMTENBEHON HUPKYJISLIUY B
KpoBu)?

A) OyHKINOHATM3ALHS
MTOBEPXHOCTH

OIS THIICHTTIHKOJIEM

(T2 wstryms ).

B) YBennuenue pasmepa yactuiy
10 500-1000 M [u1s JTydmiero
(aronuro3a.

B) IIpunanue moBepxHOCTH
3apsina, OJIM3KOro K
HelTpaapHOMY (13eTa-
moTeHIan okoso 0).

T') Ucnonb3oBanue «camo-
TIETITHIOBY, MACKUPYIOIIUX
YACTHUILY T10]] COOCTBEHHBIE
KOMIIOHEHTHI OPTaHH3Ma.

BriOpannslii otBeT: b
Aprymenranus: J{ns
JUTHTETEHOH [IUPKYISIAH
HEo0xouMo nu3bderath ObICTPOT
0 3axBaTa MakpogaraMmu
PETHKYJI0HI0TEIHaNbHOM
CHUCTEMBI. YBeIUUEHHE pa3Mepa
10 500-1000 um (B) Hao6opor,
Oyner cnocoOCTBOBATH
(arouuTosy u ObICTpOMY
BBIBEJICHHIO YaCTUII U3
kpoBotoka. [I3I unsuus

24. Kakue J1Be CTpaTErMu MOKHO
UCIIONB30BATh AJIA CO3aHHsA
«HTEJUIEKTYaJIbHOM» CHCTEMBI IOCTaBKH
JIEKapCTB, BEICBOOOKAAIOIIEH Tperapar
TOJIbKO B OITyXoJieBoii TkaHu? (Bbibepure
J[Ba BapHAHTA)

A) VHKancynsius 1eKkapcTsa B
HAaHOYACTHIIBI, pa3pyLIAONIHAecs MO
JIeHCTBHEM ITOBBIIICHHOTO YPOBHS
MaTPUKCHBIX MeTasuionporenHas (MMII)
B MUKPOOKPYKCHUH OITyXOJIH.

b) Hanecenue Ha yacTUIIbl HOJIUMEPHOM
000JI0YKH, PACTBOPSIIOLICHCS IPH
3HaueHHH pH, xapakTepHOM I KPOBH
(7.4).

B) ®yHKIMOHATH3ALUS YACTUIL
JIMTaHJAMH, YyBCTBUTEIBHBIMU K
OKHCITHTENEHO-BOCCTAHOBUTEILHOMY
MOTEHIHANY (PeLOKC-TyBCTBUTEIbHBIMU
JIMHKEPaMH), KOTOPBI MOBBILIEH B
OITyXOJIEBBIX KIIETKAX.

I') Mcnonp30BaHKe UCKITIOUUTENBEHO
KPYIHBIX MUKpo4acTull (0ojee 5 MKM),
MEXaHHYECKH 33ICP)KUBAIOLINXCS B
COCyJax OIyXOJH.

Bri6panHbIe oTBETH: A, B
AprymenTtanus: CTpaTerny OCHOBaHBI HA
(HDU3MOIOTHYECKUX OCOOESHHOCTSIX
omyxonu. IToBpllIeHHas aKTHBHOCTb
MMII (A) v NOBBILICHHBIH PEIOKC-
noTeHIuan (B, 3a cuer BEICOKOTo ypOBHS
TIIyTaTHOHA) SIBJIAFOTCS OTINIHTEIbHBIMH
YepTaMH OIyXoieBoii cpensl. Co3nanue
HOCHTEINEH, TyBCTBUTENIBHBIX K 9TUM
TpPHUITEpaM, TT03BOJISIET 00ECTICYUTh

nocnenosatensHocTr JIHK Bupyca. Onumure
KJIIOYEBBIE KOMITIOHEHTBI M IIPUHIIUIT €70 PabOTHI.

DTaJOHHBIN

otBeT: KoHnenmus: DneKTpoXuMU4eCcKUn
HaHOOHMOCEHCOpP Ha OCHOBE YTJICPOIHOM
HaHOTPYOKH, MOIU(HUITUPOBAHHOM
OJINTOHYKJICOTHAHBIM 30H/IOM.

KitoueBsbie

KoMIoHeHTsI: 1) TpaHcaprocep: DIeKTpox 13
CEeTKHM yriepoaHsix HaHotpyook (YHT),
00eCIIeuNBaIONIHil BBICOKYIO TUIONIANb
TIOBEPXHOCTH H JJIEKTPOIPOBOIHOCTb.

2) buopacno3Harommii

anement: Onnouenouyeunsie JJHK-30H151
(oIMroHyKIEOTHIBI), KOMIUIEMEHTAPHBIE LIENEBOM
I0CIIe/JOBATEIbHOCTU BHPYCa, KOBAJICHTHO
npumutbie K YHT. 3) Cuctema
JETEeKTHPOBaHMS: DJICKTPOAKTUBHAS METKA
(HanpuMep, METHUIICHOBBII CHHUIA),
uHTepKanupyromas B rudpuy AHK, nm
(epmenTHas MeTKa (1eo4ynas ¢ocdarasa) Ha
BTOPHYHOM 30H/]IC.

Tpunuun padoter: Ipu unkybanuu ¢
aHAIN3UPYEMBIM 00pa3LOM IieleBast BUPYCHAs
JIHK rubpuamsyercs ¢ ”UMMOOHIM30BaHHBIMU
30HAAMHU. DTO COOBITHE U3MEHSIET
NEKTPOXUMUYECKUE XapPAKTEPUCTHKU
[IOBEPXHOCTH JICKTPOAA: a) H3MEHSCTCS
COMpPOTHBIICHHE TIEPEHOCY 3apsi/a, YTO
PErUCTPUPYETCst METOAOM HMIIEJAHCHOM
CHEKTPOCKOMHNH; WU 0) €CIIM HCIONB3YeTC s
(bepMeHTHasT METKa, OHA KaTaJIU3UPYET PEaKIHUI0
¢ 00pa3oBaHHEM 3JIEKTPOAKTHBHOTO MPOAYKTA,
TOK KOTOPOTO MPOMOPLMOHAICH KOIMYECTBY
rubpuanzosanHoil JITHK u nzmepsiercs merogamu
BOJIbTAMIIEPOMETPHHU.




Crincox
IKOMIIETEHIIHIA

3ananne 3aKpBITOrO
THUIIAa Ha YCTAHOBJICHUEC
COOTBETCTBUA

3ananue 3aKpBITOI'O TUIIA HA
YCTaHOBJICHUE
TIIOCJICIOBATCIBHOCTH

3ataHue KOMOMHUPOBAHHOTO
THUIIA C BEIOOPOM OHOTO
BEPHOI'0 OTBETA U3 YETHIPEX
MPEUIOKEHHBIX U
apryMeHTaluei Beioopa

3aiaHre KOMOMHMPOBAHHOTO THIIA C
BBIOOPOM JIBYX BEPHBIX OTBETOB H3
YETHIPEX MPEIOKEHHBIX U
aprymeHraiueii Bbioopa

3ananue OTKPBITOI'O THIIA C PA3BEPHYTHIM
OTBETOM

10, a MOJNMMEpHast
obomouka —
(YHKIMOHAITH3AIHUIO.
3) KoHctpykuuu aist
TapreTHON JOCTABKH,
rJie yriepojiHas OCHOBa
obecrieunBaeT
[POHUKHOBEHHE B
KJIETKY, a TIENTHI —
CIeU(pUIHOCTD.

Otser: A-2, b-1, B-3

(A) co3nmaer ruapaTUPOBAHHBIN
CJIOM, MPENSTCTBYIOLIMI
a7copOIMK OTICOHUHOB U
pacnio3naBanuto. HelitpanbHas
MOBEpXHOCTH (B) ymenpmaer
HecrenuhuuecKoe
3NEKTPOCTATHIECKOE
B3auMozeiicTBHE C

kieTkamu. «CaMo-TIeITHIBD)
(I') — 10 nepcreKTUBHbII
MOAXO[ ISt OMOMUMETHYECKOM
MAaCKHPOBKH.

BBICBOOOXK/ICHHE JICKAPCTBA PULIEIBHO.
BricBoboxxnenue npu pH xposu (7.4, b)
IpUBEZIET K MOTepe IperapaTa 1o BeceMy
KPOBOTOKY, 4TO HE SBIISICTCS TaPTCTHBIM.
Hcrnons30BaHue OUEHb KPYHMHBIX YaCTHI]
(I') omacHo puckoM sMb0NK U HE
SIBJISIETCSI CTAHIAPTHOW CTpaTerue as
HAHOPa3MEpPHOU JIOCTaBKH.

IIpoyumaiime mexcm
3a0anUsL U YCMAaHogume
coomeemcmesue mMexucoy
000py00Banuem u e2o
nasuavenuem. K
Kaoicootl no3uyuu,
OaHHOlL 6 1e6OM
cmonbye, nodbepume
CO0MEemcmeyIouyIo
NO3UYUIO U3 NPABO2O
cmonbya:

26. YcTaHoBHUTE
COOTBETCTBHE MEXIY
MOHATHEM U3 00JIACTH
HaHOOUOTEXHOJIOTHH 1
€ro ONpE/ICIICHUEM.

A) AKBaropuH

b) Munemna

B) JHK-opuramu

1) Meron
KOHCTPYHPOBAHUS
HaHOpa3MEepPHBIX UTYp
MyTEeM CKJIa{bIBAHUS
JUTUHHOW
onuouenoueudroit JJHK
C TIOMOUIBIO KOPOTKHUX
«CKPETIOK».

2) Cepuueckuit
arperar MoBEPXHOCTHO-
AKTHBHBIX MOJIEKYJI B
BOJI€, UCIIOIb3yeMBbIit
IS COMIOOMITU3AUU

ruipo(OOHBIX BEIIECTB.

Ipoyumatime mexcm u
yemanosume
Nn0CIe008AMENLHOCIDb
pabomot co
cnexmpoghomomempom:

27. YcraHoBuTe
HOCJIEI0BATENILHOCTD ITAIOB
B MeTOJe
nupocekpeHnposanus JJHK.
A) Perucrpanus BCIBIIIKA
XEMUITIOMUHECLICHIIUY IIPH
HPUCOSTMHEHUN
HYKJICOTHJA.

B) I'ubpununzauus npaiimepa
C OJTHOLIETIOYEYHEIM
MaTpPUYHBIM (parMeHTOM
JHK.

B) [lobGaBienne ogHOro THIIA
NIE30KCHHYKIeoTUATpUOCh
ata (IHT®D).

I') ®epmenTaTHBHOE
paciierieHIe
HeuspacxonoBaHHbIX THT®
u AT® anwmpasoii nepen
00ABICHHEM CIIETYIOLIErO
HYKJICOTHJA.

1) Cunre3
KOMIIJIEMEHTapHOH! Ienn
JIHK nonumepazoii. Eciu
nobasneHusii THTO
KOMIIJIEMEHTapeH, OH
BKJIIOYAETCS B IIEIb C
BBIZIeNIeHHeM nupodocdara

Ipouumaiime mexcm,
6blOepUme NPpasuUIbHbIL
sapuanm omeema u 3anuuiume
apaymenmul, 060CHOBbIBAIOUJUE
6b100p omeema.

28. Kakoii npuHIHMI JIEXKUT B

ocHoBe pabotsl «H-puibrpay
(H-filter) B MuxpocmongzoM
yure?

A) Paznenenuie 4acTuil 3a c4er
Pa3HULBI B IX MAarHUTHOU
BOCTIPUUMYHUBOCTH.

B) Jlamuapnas muddysus
MOJIEKYI MEXIY IBYMS
MapauIeIbHBIMU IOTOKaMK
JKUJIKOCTEH B MUKpOKAHae.
B) Paznenenune uactun B
HEOIHOPOIHOM 3JIEKTPHYECKOM
mnoJje.

I') LlenTpobexHoe pasznencHue
YacTHIl pa3HOro pa3mMepa Ha
BpALIAOIIEMCS TUCKE.

BriOpanHsiii otBeT: b
Aprymenranus: H-¢punbtp
HCHOJIb3yeT 0COOEHHOCTH
JIAaMHHAPHOTO MOTOKA B
MUKPOGIIION/IHBIX KaHaNax, I7e
JKUAKOCTH JBIKYTCS CITOSIMU
6e3 TypOynenTHocTH. J[Ba
MmoToka (Harmpumep, odpasen u
Oydep) uayT nmapamiensHo.

Ipouumaiime mexcm, gvlbepume
npaguUibHble 6APUANbL OMEema u
3anuwiume apeymMeHmol,
060CHO8BbIBAIOWIE BbIOOD OMEemA.

29. Kakue /1Ba CBOMICTBa HAHOKOMIIO3UTOB
OTHOCSITCS K UX CHHEPTeTHYECKAM
a¢dexram? (Boibepure 1Ba BapraHTa)

A) MexaHnueckasi IpOYHOCTb KOMIIO3UTa
paBHa cpefiHeMY apU(pMETHIECKOMY OT
MPOYHOCTH €T0 OTAEIbHBIX KOMIOHEHTOB.
b) MatpuuHblii MaTepua npuodperaet
HOBBIE (PyHKIMOHAIbHbIE CBOICTBA
(37EKTPONIPOBOAHOCTD, AHTUMHKPOOHYIO
AKTHBHOCTB) 32 CUET BKIIOYCHHUS
HAHOHATIOHUTEII.

B) Kommno3ut o6afaet noBbILIEHHON
TEPMOCTOUKOCTBIO, 3HAUHTEIEHO
MIPEBBIMIAIOIIEH CTOMKOCTD KaX/10Tr0
KOMIIOHEHTA B OTIEIbHOCTH.

I') LiBeT KOMITO3UTA SIBIISETCS CMEIICHUEM
I[BETOB €0 COCTABIIIOMIUX.

Bri6pannsle otBeTh: b, B
AprymenTtanus: CHHEpreTHIeCKHi
3(deKT — 3TO KOr/1a COBOKYITHOCTh
CBOICTB 11€J10r0 IPEBOCXOAUT IPOCTYIO
cyMMy cBoicTB vacTeil. [losBnenne
HOBBIX (DYHKIIHOHAJIBHBIX CBOICTB y
matpuusl (B) (Hanmpumep, momimep
CTaHOBUTCS DIIEKTPOIPOBOISIINM IPH
nobasnennu YHT) — sipkuii npumep
CHHEPTHHU. 3HAUYNTEIbHOE yBENHYEHNE

IIpouumaiime mexcm 3a0anus u 3anuuiume
PA36epHYMblil 000CHOBAHHbLIL OMEEM.

30. OnuimyTe BO3MOXKHBIC ITyTH PEIICHUS
MpoOIEMbI «OHOIOTHIECKOr0 KopoHa-3dhextar
(obpa3zoBaHus GeIKOBON KOPOHEI HA TOBEPXHOCTU
HAHOYACTHI] in Vivo) IPH pa3padoTKe CHCTEM
JIOCTaBKH.

OranoHHbli 0TBET: «buoornueckas KOpoHay» 13
a7cOpOUPOBAHHBIX OEJIKOB IJ1a3Mbl MEHSIET
NepBOHAYAJIbHBIEC CBOICTBA YaCTULIBL, 3aTPYIHSSL
TapreTHHT M NPefoNpeensis ee cyap0y B
OpraHu3Me.

Iytu perrenust: 1) [TaccuBnas cresc-
crparerns: [IokppITHE ITOBEPXHOCTH
TUAPO(GUIBHBIME HEUTPaTbHBIMH IOIMMEpaMU
(I3, runporeneBbie 000IOUKHU), CO3AAIOIUMU
THAPATHPOBAHHBINA Oapbep, KOTOPBIH CTEPUIECKU
MPENATCTBYET ancopOuun 0enkoB («d3dhhext
HECIIMIIAHUS»). 2) AKTHBHAsE OMOMUMETHYECKAs
MacKUpoBKa: DYHKIHOHAIH3AIHUS TOBEPXHOCTH
«caMo-IIeNTHAAMU» (HaIIpUMep, IPOU3BOJHBIMU
CD47 «He elib MEHs») U MEMOpaHaMu
COOCTBEHHBIX KJIETOK OpraHH3Ma (3pHTPOLUTOB,
JICHKOILIMTORB), YTO JIeNIaeT YaCTHILy HEBUAUMOIM
Uit MIMMYHHO# cuctemsl. 3) [IpenBapurensHoe
(hopMHpOBaHHE KOHTPOIMPYEMOW KOPOHBI in
Vitro: Maky6arust 9acTuIl ¢ 3apaHee BEIOpaHHBIMHY|
OeskaMu, KOTOPEIE 3aayT XKeJlaeMbli ITyTh
pacnpenenenys. 4) JluzaiiH MOBEpXHOCTH ¢
MHUHHUMAaJbHOU acOPOIIMOHHON

emkocTbio: Co3gaHue yabTpariagKux,
XHMHYECKH HHEPTHBIX TOBEPXHOCTEH! C




Crincox

3ananne 3aKpBITOrO

3ananue 3aKpBITOI'O TUIIA HA

3ataHue KOMOMHUPOBAHHOTO

3ananue KOM6PIHHpOBaHHOFO THa ¢

3ananue OTKPBITOI'O THIIA C PA3BEPHYTHIM

KOMIIETEHIIHI THUIA HA YCTAHOBJIEHUE YCTaHOBJIEHHE THIIA C BEIOOPOM OJTHOTO BBIOOPOM JIBYX BEPHBIX OTBETOB H3 OTBETOM
COOTBETCTBUS MOCIIEI0BATEIBHOCTH BEPHOTO OTBETa U3 YeThIpex YETHIPEX MPEIOKEHHBIX U
MPEJIOKEHHBIX U aprymeHraiueii Bbioopa
apryMeHTaluei Beioopa
3) BenkoBast HaHOTIOpA B (PPi). Mautble MOJIEKYJIbl WJIM HOHBI TepMmocToiikoctH (B), He 00bsicHUMOe OIpe/IETIEHHBIM PUCYHKOM 3apsia, CBOASAIINX K
MeMOpaHe, TG GYHAAPYIOT MEKTY STHMH aITUTUBHO, TAKXKe OTHOCHUTCS K MHHIMYMY B3aHMOJIEHCTBHE ¢ OeIKaMH.
n30MpaTeTbHO Otser: b, B, [, A, T’ TOTOKaMH IIONIEPEK KaHaa 3a cuHepretndeckuM ddpexram. Bapuant A
IPOIyCKaromas cyYeT pa3HHIbl KOHIIEHTpaLHii, B OIHCBIBACT A/IUTHBHBIH, a HE
MOJIEKYJIBI BOJBL. TO BpeMsI KaK KpyIHbIe cuHeprerudeckuii apdexr. Bapuant I'
YaCTUIBI (KJIETKH) OCTAIOTCS B OITHCHIBACT IIPOCTOE (PU3UIECKOE
OrtBer: A-3, b-2, B-1 cBoeM 1notoke. Takum o6pazom, CMeEIIUBaHuE.
MIPOUCXOJUT HETIPEPHIBHOE
pazZeNneHue W Ualn3 Ha
OCHOBE JIaMHHAPHOU I dy3un
(B). On He ucnons3yer
MarsuTHele (A), 3IeKTpHIecKue
(B) miu nentpobexusie (IN)
CHUJIBL.
MK TIK-2.1 IIpoyumaiime mexcm Ipoyumatime mexcm u Ipouumaiime mexcm, Ipouumaiime mexcm, gvlbepume Tpouumatime mexcm 3a0anus u 3anuwume

BHATH KIIaCCHYECKHE
1 COBpEMEHHBIE
IMETOTBI
McCIIeOBaHMMA, TIPH
[peaM3any Hay4HbIX
[IPOEKTOB IIPUMEHSIET
MHGOPMaLOHHbIE
Ipecypchl u 6a3bl
|TaHHBIX, METOIBI
bopmanmzanuy u
[pemenus 3anad,
@HAM3a HAyYHBIX
[pe3yIbTaTOB.

3a0anus U yCmanogume
coomeememeue mMexncoy
000py00Banuem u e2o
HazHavenuem. K
Kascooul no3uyu,
O0aHHOll 6 1e6OM
cmonbye, noobepume
CO0mEemcmeyIouLyio
NO3UYUIO U3 NPABO20
cmoabya:

31. Ycranosure
COOTBETCTBUE MEKITY
METOZIOM MOJTy4CHUS
HAHOYACTHII H €ro
KiaccuduKanmei 1mo
nozaxoxy (cBepxy-BHH3 /
CHM3Y-BBEpX).

A) JlazepHas abmsnus
B) 3omb-rens cuntes
B) Komnougusrii
XUMHYECKHIA CHHTE3
1) Cumzy-BBepx

2) Cepxy-BHHU3

Ortser: A-2, b-1, B-1

ycmanogume
nociedosamensbHOCmy
pabomot co
cnekmpogomomempom:

32. YcraHoBuTte
JIOTHYECKYIO
HOCIIeI0BATEIEHOCTh
IEHCTBHM HCCIIEIOBATENS
IIPY TIPOBEACHUH
THUTMEHHYECKOMN OIEHKH
0€30MacHOCTH HOBOTO
HaHOMAaTepHasa.

A) Uzyyenue Gpusnko-
XUMHYECKUX XapaKTEePHCTHK
Marepuana (pasmep, hopma,
3apsij, MWIOAab
MIOBEPXHOCTH).

b) IIpoBenenne
TOKCHUKOJIOTHYECKHX
HCCIIeI0BaHMH Ha KYIbTypax
KJIETOK (in vitro).

B) Ananus HayuHoit
JINTEPATypPhI U JAHHBIX U3
pEeCTpOB HAHOMATEPHAIIOB
0 QHAJIOTHYHBIM
BEIIIECTBAM.

I") Ocdopmienne nmpoTokona
UCIBITAHUH U 3aKIFOUCHHS O
KJ1acCe OMAaCHOCTH.

1) Ilposenenue

6blOepUMe NPABUNbHYILL
sapuanm omeema u 3anuuiume
apzaymenmbl, 060CHOBbIBAIOUjUE
6b100p omeema.

33. Kakoit u3 meronos HE
TIOAXOIHT IJISL ONIPEICIICHHS
pa3Mepa UHIUBHAYaIbHbBIX
(HearJIoMepupOBaHHBIX)
HAHOYACTHI] B CyXOM BHE?

A) AToMHO-cuIIOBas
MuKpockomust (ACM).

B) Junamuueckoe
ceeropaccestaue (DLS).

B) IIpocBeunBaromas
9NIEKTPOHHASI MUKPOCKOIIHS
(I12M).

I') Ckanupyromias 31eKTpOHHAs
mukpockomnus (COM).

Bs10pannsIii otBeT: b
Aprymentanus: J{nHamugeckoe
CBETOpaccesHue

(DLS) usmepsier pasmep
YACTHII, HAXOISAIIUXCS B
CyCHEH3UH (KHJKOCTH), TIO UX
OpOYHOBCKOMY ABMOKEeHHIO. J{i1s
CYXHX MOPOIIKOB 3TOT METOJ
HEMpUMEHUM 0e3
TIpEeBapUTENBHON JUCHIepraniu

NpasubHble BAPUAHMbL OMEEMA U
3anuwiume apzymenmel,
060CHO8BbIBAIOWIE BbIOOD OMEEeMA.

34. Kakue /1Ba U3 IIEPEUUCICHHBIX
METOJIOB TIO3BOJISIFOT HE TOIBKO
OOHAPYXHUTh, HO ¥ IPOBECTHU JJIEMEHTHBIH
QHA/IM3 HAHOYACTHI] B OHOJIOTMYECKOM
obpasue? (Beibepure nBa BapuaHTa)

A) IpocBeuunBaromias MEKTPOHHAS
mukpockonus (II9M) B pexume
SHEProJUCIEPCUOHHOM PEHTI€HOBCKOM
cnekrpockonuu (EDX/EDS).

b) lunamuueckoe cBeTopaccessHue
(DLS).

B) Macc-cnekTpoMeTpusi ¢ ”HIYKTHBHO
cesizanHo# wa3moit (ICP-MS).

I') PamaHOBCKas CIIEKTPOCKOIIHSI.

BriOpannsbie oTBeTHL: A, B
Aprymenranus: II9M ¢ EDX

(A) mo3BOJISET COBMECTUTH
BU3YaIN3alUIO YaCTHIIBI C aHAIIH30M €€
3JIEMEHTHOI'O COCTaBa 10
XapaKTePUCTHIECKOMY PEHTTEHOBCKOMY
m3nydennio. ICP-MS (B) — ato
BBICOKOYYBCTBHUTEIbHBIH
KOJIMYECTBEHHBII METO/, ONpeaesIomui
KOHLICHTPALIMIO 3JIEMEHTOB (METAJIOB) B
o0paslie IocIie ero pacTBOPEHMS, YTO

paszeepHymulil 060CHOBAHHbII OMEEN.

35. KakoBa poib MOJEKYJISIPHEIX CHT (Harpumep,
LICOJIUTOB) B HAHOOMOTEXHOIOTHH U
6uomenuuuue? [IpuBenure npumeps
MIPUMEHEHUSL.

DTaJIOHHBIH 0TBET: MOJIEKyISIpHbIE CUTa — 3TO
MIOPUCTBIE MAaTEePHANBI C Pa3MEPOM II0p,
COU3MEPHMBIM ¢ pazmepamu Moseky (0.3-2 Hm),
YTO 00eCIeYnBaeT CENEeKTUBHOCTD 110 pa3Mepy U
hopme.

Ponb: 1) CenextuBHas aacopOLust 1

pasieneHue MOIEKyI B aHATUTUYECKUX UIIH
npenapaTuBHbIX Hessx. 2) Hocurenu ns
KOHTPOJIMPYEMOT'0 BEICBOOOXK/ICHHS JIEKApCTB,
HOHOB, ra3oB (Harmpumep, NO).

3) Crabuin3aTops! U 3aMIUTHBIE KOHTEHHEPHI ISt
YyBCTBHUTEIBHBIX OMOMOJIEKYIT HIIM HAHOYACTHII.
[Mpumeps npumenenns: 1) Temocras: [Topouku
Ha ocHOBe 1eonuToB (Hampumep, QuikClot)
a7IcopOUPYIOT BOY M3 KPOBH, KOHIICHTPUPYSI
(haKTOpBI CBEPTHIBAHUS U OKa3bIBast OBICTPOE
KPOBOOCTaHABIMBAIOIIEe JeHCTBHE.

2) Tepanoctuka: HaHopa3mMepHbIe LIEOHTEI,
3arpyKeHHBIE JIEKapCTBOM U (pIIyopecieHTHOH
METKOI1, HCTIONB3YIOTCS 1L JOCTABKH U
Bu3yanu3anud. 3) buokaranus: UMMoOmmi3anms
(hepMEeHTOB B ITOpax LIEOJIUTOB ISl HOBBIIICHUS
HX CTaOMIBHOCTH U BO3MOXKHOCTH
MHOTOKPaTHOT'O HCII0Ib30BaHus. 4) OuncTka




Crincox
IKOMIIETEHIIHIA

3ananne 3aKpBITOrO
THUIIAa Ha YCTAHOBJICHUEC
COOTBETCTBUA

3ananue 3aKpBITOI'O TUIIA HA
YCTaHOBJICHUE
TIIOCJICIOBATCIBHOCTH

3ataHue KOMOMHUPOBAHHOTO
THUIIA C BEIOOPOM OHOTO
BEPHOI'0 OTBETA U3 YETHIPEX
MPEUIOKEHHBIX U
apryMeHTaluei Beioopa

3aiaHre KOMOMHMPOBAHHOTO THIIA C
BBIOOPOM JIBYX BEPHBIX OTBETOB H3
YETHIPEX MPEIOKEHHBIX U
aprymeHraiueii Bbioopa

3ananue OTKPBITOI'O THIIA C PA3BEPHYTHIM
OTBETOM

HCCIIEIOBAHMI Ha
11ab0paTOPHBIX JKUBOTHBIX
(in vivo) mpu
HEOOXOIUMOCTH.

Otser: B, A, B, I, T’

B JKMAKOCTH, KOTOpast cama
MOKET H3MEHHUTb COCTOSIHIE
gactun. ACM (A), IIOM (B) u
COM (I') — 310 MeToabI
MHKPOCKOITHH, KOTOpPBIE
TI03BOJISIIOT HATIPSAMYIO
BU3YaJIU3HPOBATh  H3MEPSTh
YaCTHUIIBI, HAHECCHHEIE Ha
TIO/TIOXKKY B CyXOM BHJIE.

MO3BOJISICT aHATU3HPOBATh COJCPIKAHUE
HaHoyacTHIl B TKaHsax. DLS

(b) ompenenser Tonbko pazmep U
pacnpezeneHue B CyClieH3Hu, HO He
cocTaB. PamMaHOBCKast CIIEKTPOCKOIHUS
(') naet uadopMaIm0O 0 MOJIEKYISPHBIX
CBsI3sIX U (ha3e BElecTBa, HO HE O ero
JJIEMEHTHOM COCTaBe B IPSIMOM BHJIE.

OMOJIOTHYECKHX KUJIKOCTEH: Y najleHHe TOKCHHOB
(aMMHaka, MOYEBHUHBI) U3 KPOBH TIPH OCTPBIX
OTPABJICHHUSIX WM MOYCYHOW HETOCTATOYHOCTH.

IIpoyumatime mexcm
3a0anUsL U YCMAaHogume
coomeemcmesue mMexucoy
000py00Banuem u e2o
HaszHavenuem. K
Kaoicootl no3uyuu,
OaHHOll 6 1e6OM
cmonbye, nodbepume
COOMBEeMCMEyIOULyIo
NO3UYUIO U3 NPABO2O
cmonbya:

36. YcraHoBute
COOTBETCTBHE MEXKIY
METOZIOM YIPABJICHUS
JIBHKEHUEM HaHOYACTHI]
U QU3HIECKUM
HPHHIAIIOM, JICKAIIUM
B €r0 OCHOBE.

A) OnTuueckuil MUHLET
B) Ausnextpodopes

B) Marnurodopes

1) [eiicTBue cuibl B
HEOIHOPOJHOM
MarHUTHOM I10JI€ Ha
YaCTHI[bI C MATHUTHBIM
MOMEHTOM.

2) [laBneHue cBeta
(uMnynsc GOTOHOB)
c(OKyCUPOBAHHOTO
JIa3ePHOTO JIyda.

3) JleiicTBHE CUITBI B
HEOIHOPOJHOM
JNIEKTPUYECKOM TOJIE Ha
WHAYIUPOBAaHHBIN
JUTIOJIBbHBII MOMEHT
YaCTHIIBL

Ilpoyumaiime mexcm u
yemanosume
NnOCIe008AMENLHOCIDb
pabomot co
cnekmpoghomomempom:

37. YcraHoBute
HOCIIEI0BATENILHOCTD ITAIOB
nipu nposegenuu TP na
MHKPO(ITIONHOM YHIIE.

A) JlerektupoBaHue
TIPOYKTOB aMII(pHUKALIN
(rampumep,
(hiryopecuieHTHBIM
METOJIOM).

b) Harpes n oxnaxnenue
peaKkIOHHOM cMecH B
MHKPOTEpPMOLHKIIEpE YUIIa
COTJIACHO TEMIIEPATyPHOMY
npoduro.

B) 3arpyska B MuUKpokamepy
YHIIa CMECH, CoJiepiKalier
JIHK-marpuiy, npaimepsl,
Tag-nonumepasy u
HYKJICOTHIBL.

T') CuuTbiBanue 1 aHANIN3
JTAHHBIX Ha MIOAKIIOYEHHOM
KOMIIBIOTEpE.

1) epmerusanus
MHKpPOKaMepsl (Harpumep, ¢
HOMOUIBIO MacJia UK
KJIaraHa).

Otser: B, /1, B, A, T

IIpouumaiime mexcm,
6blOepume NPpasuUIbHbIL
sapuanm omeema u 3anuuiume
apaymenmul, 060CHOBbIBAIOUUE
6b100p omeema.

38. Ilpu uzy4yenun
MEXaHUYECKHX CBONCTB
eanHnyHOM Monekyisl JJHK ¢
TTOMOUIBIO ONTHYECKOTO
MHHIIETa K ee KOHLaM
MIPUKPEIUISIOT:

A) OnyopeceHTHbIE METKHU IS
BU3YaIHU3alUH 0]
MHKPOCKOIIOM.

B) MarnuTtHbie HAHOYACTUIIBI
JUIsL yIPaBJICHUS] MATHUTHBIM
TIOJIEM.

B) IMonuctuponsHbie wiu
CHJIMKaTHBIE MUKpOC(HEpHI,
CITy)KaIHe «PYyIKaMI» IS
3aXBaTa Ja3epPHBIM JIy4OM.

T') DnexTpoasl At U3MEPEHHs
MIPOBOJNMOCTH.

BriOpanHsIii oTBeT: B
Aprymenranus: B
9KCIEPHMEHTAX C ONTUYECKUM
MTHHIETOM JUIS MAHHITYJIAINH C
€IMHUYHBIMU MOJIEKYJIaMU
(JAHK, Oenku) k HUM
MPHIIHBAIOT JUAIEKTPUYECKUE
mukpocdepsr (B), koTopsie
MOTYT OBITh Ha/IE)KHO
3aXBa4CHBI B JTa3€PHBII Tyd.
OTH MUKpOC(hEpPHI BHICTYAIOT B

Ilpouumaiime mexcm, vlbepume
npaguUiIbHble APUANNbL OMEema u
3anuwume apeymenmol,
060CHO8BbIBAIOWIE BbIOOD OMEemA.

39. Kakue 1Ba U3 IEPEUHUCIICHHBIX
YTBEpIKIACHUH BEPHBI IS
rubpuanzannonHsix JJHK-mukpouunnos?
(Bri6epuTe nBa BapraHTa)

A) OHH TO3BOJIAIOT OTHOBPEMEHHO
aHaJIN3UPOBATh YKCIPECCHIO THICSI TCHOB.
b) Ha moBepxHOCTb YrIia IMMOOHIIH3YIOT
o6pasupl nccnenyemont JJHK.

B) Ha noBepxHOCTh 4nia MIMMOOMIIU3YIOT
N3BECTHBIC OJINTOHYKICOTHAHBIC 30H IBL.
I') Jlerexuust OCHOBaHa Ha U3MEPEHUU
U3MEHEHUSI DIIEKTPHIECKOTO
COIPOTHUBIICHHS IPU THOPUIM3AINHL.

BriOpanHnbie oTBeTH: A, B
Aprymenranus: KiiroueBoit npHHINIT
JIHK-mMukpounna — uMMoOHIM3aMs Ha
MOBEPXHOCTHU YHIIA THICSY U3BECTHBIX
OJIMTOHYKJICOTUTHBIX 30HI0B (B),
KOMIIJIEMEHTapHBIX pa3HbIM reHaM. Ha
9TOT YHII HAHOCHTCS MeUeHast
(hryopecLieHTHOI METKO# uccnenyemas
JHK wmu kTHK. Oto

MIO3BOJISIET OJHOBPEMEHHO aHATU3HPOBATH
9KCHPECCHIO ThICSAY FeHOB (A) 1o
MHTCHCHBHOCTHU CBEUCHHS B KaXJOH
touke. Ha uun HaHocsT He obpasen (b), a
30HBI. JleTekuusi, Kak IpaBmiIo,
onrtryeckas ((IyopecleHTHas ), a He
anekTpoxumudeckas (I'), XoTst Takue
METO/IBI TOXKE CYIIECTBYIOT, HO OHH HE

IIpouumaiime mexcm 3a0anus u 3anuuiume
PA36epHYmMblii 000CHOBAHHbIIL OMEEM.

40. KakoBbI OCHOBHBIC TIPUHIIMIIBI U 3TAIIBI
merona JJTHK-opuramu? Kak on Mmoxer ObITh
KCITOJIb30BaH B HAHOOHMOTEXHOJIOTHH?

OranonHblit otBet: [IpuHumner: Metox
HCIIONIb3YyeT JUIMHHYIO ofHonenoueunyo JJTHK
(0ObIYHO BUpYCHBIA reHoM M13) B kauecTBe
«cxabdonma» (kapkaca) 1 MHOKECTBO KOPOTKUX
CHHTETHYECKUX «CKPEIIOYHBIX)
OJIMTOHYKJICOTU/IOB, KOTOPBIC KOMIUIEMEHTAPHO
CBSI3BIBAIOTCSI C ONPEIIEICHHBIMH y4aCTKaMU
cka(doia, 3aCTaBsis €ro CKIAAbIBAThCS B
3apaHee 3aporpaMMHUPOBAHHYIO IBYX- HIIN
TPeXMEpPHYI0 HAHOCTPYKTYpY.

Ocuosubie otansr: 1) Kommbroteproe
MIPOEKTUPOBAHKE LIENIEBOI CTPYKTYPHI H II0A00D
MOCJIEI0BATENBHOCTEN CKperokK. 2) CuHTe3 u
CMeUIMBaHUE KOMITIOHEHTOB (cKkad o +
ckpenkn). 3) Tepmudeckuit oTxur (MeJIeHHOE
OXJIaXEHHE CMEeCH), B IIpoliecce KOTOPOro
MIPOUCXOJHUT caMOCOOpKa CTPYKTYPHI 3a CUET
rudpuamsanmu Yorcona-Kpuka.

IIpumenenue B

nanobuotexsonoruu: 1) Hanodbabpukarms: Cosn
aHMe NPEM3UOHHBIX HAHOPA3MEPHBIX Ia0JIOHOB,
KOHTEHHEpPOB, PEIICTOK.

2) Hanoanextponunka: QOpranu3amyis
HaHOIPOBOJIOB, KBAHTOBBIX TOYEK B 3a/laHHOM
reometpuu. 3) [locraBka nekapct: Co3naHue
«yYMHBIX» KOHTEHHEPOB, OTKPHIBAIOIIUXCS IIPU
HaJIMYUH CTIeNM(PUIECKOro CUrHajia (MOJIEKYIIbI-
Tpurrepa). 4) CTpyKTypHas

Ouonorus: Opranu3zanusi OENKOB WK IPYTHX




Crincox

3ananne 3aKpBITOrO

3ananue 3aKpBITOI'O TUIIA HA

3ataHue KOMOMHUPOBAHHOTO

3ananue KOM6PIHHpOBaHHOFO THa ¢

3ananue OTKPBITOI'O THIIA C PA3BEPHYTHIM

COOTBETCTBHE MEXKIY
3JIEMEHTOM OHOCEHCOpa
U ero GpyHKIHeH.

A) buopacnosnarormuii
JNIEMEHT

B) Tpancnprocep

B) Dnexrponnas
cucremMa

1) IIpeobpaszyer
6roxuMuIecKoe
coObITHE (CBSI3bIBAHHUE,
PEaKLHo) B U3MEPUMBIi
(usnueckuii curuan
(ameKTpHuUecKHi,
ONTHYECKUI).

2) Cneuuduyecku
B3aUMOJICHCTBYET C

O1oNIOrnUecKoro oopasia.
A) YcraHoBKa KaHTHIIEBepa
C 30HJIOM B JIepyKaTeib U
FOCTHPOBKA JIA3EPHOTO JTy4a
Ha ero 00paTHoOH CTOpOHe.
Bb) Hanecenue obpasua
(Hanpumep, pparmMenra
MeMOpaHBI) Ha CIIOASHYIO
HOJUIOXKKY.

B) I'py6oe cOmmxeHune
30H/1a C TIOBEPXHOCTBIO C
[IOMOII[BIO
MOTOPH30BaHHOTO NIPUBO/IA.
T') Brirouenne oOpaTHO#
CBSI3U M HA4Yaso
CKaHMPOBAHUsI BEIOPaHHOI
obnactu.

pactBope?

A) CxaHupyromas 31eKTPOHHAs.
mukpockonus (COM) B
BEICOKOM BaKyyMe.

B) Kpuorennas
[IPOCBEYNBAIOIIAS ACKTPOHHAS
MUKpockomnus (kpuo-ITOM).

B) AtomHO-cui0Bast
mukpockonus (ACM) B
KOHTaKTHOM PEXHME B BO3JyXeE.
T') OGbIuHas npocBeMBaOLIAs
JNIEKTPOHHAST MHKPOCKOITHS
(ITSM) ¢ HeraTHBHBIM
KOHTPacTUPOBAHUEM II0CIIE
(uKcanuu u BHICYIIMBAHMSL.

b) [Ipumenenue rens uian JIMHEHHOTO
HonuMepa (HarpumMep, MoJIMaKpUiIaMua)
B pa3/leNUTENLHOM KaHajle JIs CO3IaHusA
MOJIEKYIIPHOTO CHTA.

B) TouHsIif KOHTPOJIB TEMIIEPATYPHI YUIIA

JUISL TIPEIOTBPAILCHHs HcTapeHust Oydepa.

I') [Togaya BEICOKOTO HATIPSKEHUS Ha
3JIEKTPOIBI IS CO3AaHHUs
DJIEKTPUYECKOrO OIS B KaHAJe.

Bri6pannsie otBeTsL: b, I'
AprymenTanyst: st snekrpodopesa
JIHK neo6xoqumo: 1) Hamnuue
pasnemsttonieit Mmatpuipl (B) — rems miu
HOJIIMepPa, KOTOPBII UTpaeT Poib
MOJIEKYIISIPHOTO CHTa, 3aMeyIsis Oonee
kpynabie Gpparments! JJHK n mossomss

KOMIIETEHIIHI THUIA HA YCTAHOBJIEHUE YCTaHOBJIEHHE THIIA C BEIOOPOM OJTHOTO BBIOOPOM JIBYX BEPHBIX OTBETOB H3 OTBETOM
COOTBETCTBHSA MOCIIEI0BATEIBHOCTH BEPHOTO OTBETa U3 YeThIpex YETHIPEX MPEIOKEHHBIX U

MPEJIOKEHHBIX U aprymeHraiueii Bbioopa

apryMeHTaluei Beioopa

poiH yA0OHBIX «Py4eK» HIIN SIBJIAIOTCS CTAHAAPTHBIMHU JULS MaKpOMOJIEKY JUISl U3YUEHHUs UX

Ortset: A-2, B-3,B-1 «sKopeit». Pactarusas umm KJIACCMYECKMX MUKPOYMIIOB. B3aNMOJIEHCTBUI C TIOMOIIBIO METOJOB KpHo-OM.

C)KUMast MOJIEKYITy ITyTeM

TepeMEILEHHs] JIa3ePHBIX

JIOBYIIEK C 3THMH cepami,

H3MEPSIOT IIPUIOKSHHYIO CUITY

U yJUTHHEHHE MOJIEKYIIBI.

dryopecrieHTHbIE METKH (A)

HY’KHBI JUISL BU3yallH3alliH, a He

JUISL CHJIOBOTO 3aXBaTa.

Marnurssle gactus! (B)

HCHOIB3YIOTCS B

MarHurodopese. IINeKTpobl

(') mpuMeHsIOTCS B METOZIAX

EKTPODH3NOIOTUH HITH

HAHOAJIEKTPOHUKH.
MK IK-2.2 Ipouumatime mexcm Ipouumatime mexcm u Ipouumaiime mexcm, Ipouumatime mexcm, svibepume Ipouumatime mexcm 3a0anus u 3anuwiume
YmeTn 3a0aHUA U YCMAHOBUMe ycmanogume 6blOepume NPasuUIbHLIL npasunbHble 6apuanmsbl omeema u DpazeepHymulil 060CHOSAHHbIIL OMEeN.
mpodeccronanbHO coomeemcmeiie Meucoy nocie006amenbHOCMy sapuanm omeema u 3anuumume 3anuwiume apaymeHmoi,
[padorath ¢ 0b6opyoosanuem u e2o pabomul co apeymenmyl, 060CHO8bIBAIOU4UE 0bocHos8bIBaIOWIE 8bIOOD OMEema. 45. OnuuuTe, Kak paboTaer u AJst 4ero
MCCIIeI0BATENBCKHM, nasuavenuem. K cnekmpogomomempom: 6b160p omeema. IpUMeHseTcs MeTol MarauTodopesa. Kakos
MCTIBITATEIIBHBIM Kaxncootl nosuyuu, 44. Kakue 1Ba TpeOOBaHHS SBIISIOTCS THITMYHBIC OOBEKTHI Ul MAHUITYIUPOBAHUSI 3THM
loOopyIoBaHKEM U OaHHOI 6 1eBOM 42. YcraHoBure 43. Kakoli U3 nepe4yrcIeHHbIX KPUTHUYECKU BaXKHBIMH JUISl CHEUIHOTO MeTonoM?
lyCTaHOBKaMu, cmonbye, nodbepume [IOCJIEI0BATEIBHOCTD METOJI0B Oy/JIeT HaUMEHee MIPOBEICHHS DIIEKTPOPOPETUIECKOTO
BEIYMCITUTEBHBIMHA COOMEemcmeyIoulyio JeiicTBuit mpu padote ¢ PpaspylIMTENbHBIM JUIs pasnenenns JIHK Ha MukpodmongHoM Otanonssli oreT: IlpuHIUN
KOMILIEKCaMHu, no3UYUIO U3 NPABO20O YCTaHOBKOH ISl aTOMHO- BH3yaJIn3allii BHYTPEHHEH yune? (Boibepure qBa BapraHTa) pabotel: Maraurodopes — 3To JBHKEHHE
CIIerMaT3UpOBaHHbI cmonbya: CHJIOBOI MHKPOCKOITHU CTPYKTYPBI JINTIOCOMBIL, YaCTHUIl B HEOJHOPOJHOM MarHUTHOM IIOJIE.
MU TTaKeTaMH (ACM) B KOHTaKTHOM He(UKCHPOBAaHHOU 1 A) Hanuane CHIIBHOTO MarHUTHOTO TIOJIST Yactuusl, 001a1aroMue MarHUTHON
mporpamm. 41. YcranoBure PEeKHME ISl CKAHUPOBAHUS HaxoJiuelncs B OyhepHom BJIOJIb KaHaJa Pa3aeIeHHsL. BOCTIPUUMYHBOCTBIO (T1apa- WK

(heppOMarHeTHKH ), UCTIBITHIBAIOT CUITY,
HAaIpPAaBIICHHYIO B CTOPOHY YBEJIHMICHHs
rpagreHTa most (TMOM0KUTEIbHBIN
MarHuTo(opes) WK ero yMEHbIICHUS
(oTpuIaTeNBbHBINH MarHuTO(hOpE3, NI
JTHaMarHeTHKOB).

Ipumenenue: 1) Cenapamust u

COpPTUPOBKA: BhIjeneHne MarHUTHBIX KIETOK
(HampuMep, CTBOJIOBBIX KJICTOK, MCYEHHBIX
MAarHUTHBIMH HAaHOYAaCTHI[AMH) H3 CYCIICH3HH.

2) Konuenrpanus aHamuToB: Ipursarusanne
MAarHUTHBIX YaCTULl ¢ UMMOOWIHN30BaHHBIMU
OMOMOJIEKYyTaMH K AETEKTOPY AJIsl yBEIUUCHHS
YyBCTBUTEIBHOCTH aHanu3a. 3) JlokannsosanHas
JOCTaBKa: Y Iep:KaHHe JIeKapCTBEHHBIX
MAarHUTHBIX HAHOYACTHII B IIEJICBOH 0061aCTH C
TIOMOII[BIO BHEITHETO MarHuTa. 4) Mexannueckoe




Crincox
IKOMIIETEHIIHIA

3ananne 3aKpBITOrO
THUIIAa Ha YCTAHOBJICHUEC
COOTBETCTBUA

3ananue 3aKpBITOI'O TUIIA HA
YCTaHOBJICHUE
TIIOCJICIOBATCIBHOCTH

3ataHue KOMOMHUPOBAHHOTO
THUIIA C BEIOOPOM OHOTO
BEPHOI'0 OTBETA U3 YETHIPEX
MPEUIOKEHHBIX U
apryMeHTaluei Beioopa

3aiaHre KOMOMHMPOBAHHOTO THIIA C
BBIOOPOM JIBYX BEPHBIX OTBETOB H3
YETHIPEX MPEIOKEHHBIX U
aprymeHraiueii Bbioopa

3ananue OTKPBITOI'O THIIA C PA3BEPHYTHIM
OTBETOM

LEJICBBIM aHATUTOM
(aHTHTENO, hEepMEHT,
JTHK).

3) YcunuBaer,
o0pabaTbIBacT U
0TOOpakaeT CUrHajl OT
TpaHCcAbIOCEpa.

Otger: A-2, b-1, B-3

J1) Tounas nmoxcrpoiika
paccTosiHus 10
YCTaHOBJICHUS] KOHTAKTa U
3aaHHOTO YCHIIHSL.

Otser: b, A, B, I, T

BriOpannslii oreT: b
Aprymenranus: Kpro-IIOM
(B) — a10 «30MOTOI CTAaHTAPT»
JUISL BU3yalIu3al[M1 HATHBHBIX
HaHOOOBEKTOB B SKH/IKOCTH.
O6paszer 65IcTPO
3aMOPaXKUBAIOT B KUAKOM
9TaHe, 4TO (GPUKCUPYET ero B
CTEKJIOBUTHOM JIbTY Oe3
00pa3oBaHus KPUCTAILIOB,
COXpaHsIsl €CTECTBEHHYIO
CTPYKTYpY. 3aTeM €ro
HCCIEeYIOT B 3aMOPOKEHHOM
COCTOSTHHY IIPH HU3KOH
Temmepatype. O6sranbi COM
(A) TpedyeT Bakyyma u
MIPOBOJISIIETO MOKPBITHS, 9TO
TIOJTHOCTBIO Pa3pyLIAT
nunocomy. ACM B Bo3yxe
(B) mpuBezer k KoJuIancy u
nedopmar BE3UKYJIbI H3-3a
HCTIApEHHS KUIKOCTH U CUIIBI
npuxaths 30H1a. OOBIMHBIN
TIOM ¢ HeraTuBHBIM
KOHTPAaCTUPOBAHHEM

(T') Tpebyer duxcannu u
BBEICYIIMBAHUS, YTO TAKKE
MOXeET UCKa3UTh (popmy.

paszzensaTh ux no pasmepy. 2) Coznanue
CHJIBHOTO 31eKkTpudeckoro momst (IN) —
HMEHHO OHO 3aCTaBIISIET 3apsDKCHHbIE
mosekyibl JIHK nBuratbes yepes rens k
aHoxy. MarauTHOe noite (A) Uit
anektpodopesa He Tpedyercs. KonTpons
Temreparypsl (B) BaxeH 1t
BOCIIPOH3BOANMOCTH, HO HE SIBIISIETCS
a0COJIIOTHO KPUTHIECKIM JUISL CAMOTO
porecca pasieneHus, B OTIANYHE OT
HaJIMYWs TeIst ¥ TOJISL.

Bo3zeiictBue: Co3nanue Cuil s U3y4eHus
MEXaHHIECKHX CBOIHCTB KIICTOK HIJIH OTAEIBHBIX
MOJIEKYJI, IPUBSA3aHHBIX K MATHUTHBIM YaCTUIIAM
(MarHUTHBII MUHIET).

Tunwansle 00bEKTH: MarHuTHBIE HAHO- U
MHKpocheps (Jalie Ha OCHOBE OKCHIOB JKeJe3a),
KJICTKH, MCUYCHHBIC TaKUMU cepamu, GakTepuu,
o0J1aJaloNe MarHiTOCOMaMH.

Ipouumatime mexcm
3a0anusl U yCmanogume
coomeemcmeue mMexucoy
06opyoosanuem u e2o
HazHauenuem. K
Kaokcooll no3uyuu,
O0anHoIl 6 1e60M
cmonbye, nodbepume
CO0MEemcmeyIouyIo
NO3UYUIO U3 NPABO20
cmonbya:

46. YcraHoBUTE
COOTBETCTBHE MEXIY
THUIIOM MHKPOYHIIA H €T0
KJIIOUEBOU
0COOEHHOCTBIO.

A) MuxpodronHsIit

Ipouumatime mexem u
yemanogume
NOC1e008AMENLHOCbL
pabomul co
cnekmpoghomomempom:

47. YcraHoBUTE
HOCIIeI0BATEILHOCTD
orepanyit npu
UCIIONB30BAHHU
KOMMEpUYECKOro Habopa Juis
skcrpakuuu JJHK Ha
MHUKPO(ITIOUAHOM YHIIE.
A) DmroupoBaHue
ounmienHoit IHK B
BBIXOJHYIO KaMepy HIII
pOoOUPKY HEOOIBIIUM
oOobeMoM Oydepa.

IIpouumaiime mexcm,
8blOepume NPasuUIbHbIL
sapuanm omeema u anuuiume
apaymenmul, 060CHOBbIBAIOUjUE
6b100p omeema.

48. Jlast crabunuzanuu
KOJIOMJHOTO PacTBOpa
HaHOYacTHI] cepedpa,
OJIy4EHHOTO METOIOM
XUMHYECKOr0 BOCCTAHOBIICHUS,
Yalre BCEro MCIOJb3YHOT:

A) INoBbllIeHHE TEMIIEPaTyphl
pactsopa 10 80°C.

B) J1o6aBieHne BRICOKHX
KOHIIGHTpanuii coneit
(mampumep, NaCl).

Ipouumaiime mexcm, svibepume
npaguUIbible 6apUanmsl Omeema u
3anuwiume apeymMeHmol,
060CcHO8bIBaIOWIE 8bIOOD OMEemA.

49. Kakue 11Ba U3 NepeuncIeHHBIX
METOJI0B SIBISIIOTCS (pu3nueckumu (a He
XHMHUYECKHMH) CITOCOOaMH MOTyYESHUS
HAaHOYACTHII «CBepXy BHI3»? (BriOepute
JIBa BapUaHTa)

A) JlazepHas abisLMs MHUIICHU B
JKHIKOCTH.

Bb) Xumundeckoe BOCCTAHOBJIEHHE COJeH
METAJIJIOB B PaCTBOPE.

B) BricokosHepreTryeckas napoBas
MenbHUIA (MEXaHOAKTUBALIS).

I') 3omb-Tens npouecc.

IIpouumaiime mexcm 3a0anus u 3anuwume
PA36epHYMblll 000CHOBAHHDLIL OMEEN.

50. YTo Takoe «MUKPOCUCTEMA TTOJTHOTO aHAIIU3aN|
(LTAS)? Kakne 0CHOBHbBIE TEXHOJIOTUYECKHE
oreparuy OHa J10JKHa MHTErPUPOBATh?

DTaJlOHHBIH 0TBET: MUKpPOCHCTEMA MOIHOTO
aHamm3a (WTAS) — 3T0 CHHOHUM M
IIpeIIIeCTBEHHHK KOHIECIIINH «JIabopaTopus Ha
4Hmey. OT0 MHHHATIOPHOE aBTOMAaTH3HPOBAHHOE
YCTPOMCTBO, KOTOPOE BHINOJIHAET IOJHBIN LMK
aHas3a OMoIorMyeckoro oopasua 6e3
BMeEIIaTeNIbCTBA OIlepaTopa.

OCHOBHBIE HHTETPHPYEMBIE TEXHOIOTHIECKHE
omeparu: 1) [lpobomoaroroska: OUIbTparusi,
JIM3UPOBAHUE KIETOK, SKCTPAKIHSA U OUHCTKA
nenessix Moekyin (JJHK, Genka).




(Cricok 3amaHue 3aKpbITOro 3amaHue 3aKpbITOro TUIIA Ha 3anaHne KOMOMHHPOBAHHOIO 3aiaHre KOMOMHMPOBAHHOTO THIIA C 3anaHne OTKPBITOrO THIIA C Pa3BEPHYTHIM
KOMIIETEHIIHI THUIA HA YCTAHOBJIEHUE YCTaHOBJIEHHE THIIA C BEIOOPOM OJTHOTO BBIOOPOM JIBYX BEPHBIX OTBETOB H3 OTBETOM
COOTBETCTBUS MOCIIEI0BATEIBHOCTH BEPHOTO OTBETa U3 YeThIpex YETHIPEX MPEIOKEHHBIX U
MPEJIOKEHHBIX U aprymeHraiueii Bbioopa
apryMeHTaluei Beioopa
YU B) 3arpyska nau3upoBaHHOTO B) Jlo6aBneHue noBepxXHOCTHO- 2) MukpocmeruuBanue: TouHOE 103MpOBaHUE U
b) I'nbpuau3annoHHbIH o0Opa3sna (KIeTok, TKaHeil) Bo AKTUBHBIX BEILECTB WU BriOpanHbIe OTBETEL: A, B o0beuHeHe 00pasna ¢ peareHTaMu.
JHK-4un BXOJHOH MOPT yuma. CTaOMITM3HUPYIONIHUX ITOIHMEPOB AprymenTanus: JlazepHas aOusius 3) Ammundukanus (ecian
B) CD-naboparopus B) IIpombiBka copbeHTa B (umtpar, [1BII, I13I). (A) — oo dusnyeckuit npouecc, npu HeoOxonumo): IIposenenue [P ummn
(;maboparopust Ha kaHane Oyhepamu it I') OcBenenue KOTOPOM MOIIHEIH JTa3epHBII UMITYIIbC H30TePMHYECKOH aMIUTU(UKALUN B
KOMIIaKT-IUCKeE) yaaJeHus IPUMECeH. yIBTPa(UONETOBBIM CBETOM. ucrapsieT MaTepual MUIICHH, a 3aTeM B MHKpokamepax. 4) Pasnenenne: Dnekrpodopes,
1) Ucnons3oBanue I') [IpoxoxaeHue obpasua OKPYXKaIOIIEH KUIAKOCTH MTPOUCXOIUT xpomaTorpadust Hin IuekTpodopes s
HEHTPOOEKHBIX CHIT ISt gepes 30Hy C Br1Opannslit otBeT: B KOHJICHCAIHS ITapoB ¢ 00pa30BaHuEM pa3eNneHust KOMIIOHEHTOB CMECH.
TIepeMEIeHUS MMMOOMIII30BaHHBIM Aprymenranus: HaHogacTHIs HAaHOYACTHI]. MeXaHOaKTHBAIUs B 5) Herextupoanue: Onruyeckoe
JKUJIKOCTEH 110 copOeHTOM (Hanpumep, B KOJUIOU/IE CTPEMSATCS K mapoBoit MenbHule (B) — 3to umncro (pmyopecuentusi, abcopOiws),
MHKpOKaHaJIaM. CHJIMKaTHOH MeMOpaHoii), aTJIOMEpAINK U3-3a BBICOKOH MEXaHHYECKOE M3MeNIbYEeHNE TBEPOTO INMEKTPOXUMHIYECKOE MIIM Macc-
2) MuHmMaTIOpHAs rae IHK cs3biBaeTcs. MMOBEPXHOCTHOM 3Hepruu. J{ns MaTepHalia 10 HaHOpa3MepOB 3a CUET CIEKTPOMETPHIECKOe 0OHAPyKEHHUE IIEJIEBOI0
cucTeMa KaHaJloB 1 ) doGasnenue cTabuIM3auuyu He0OX0AUMO COyJapeHuii mapoB. XuMHYECKOe ananura. 6) O6paboTka naHHbIX: BeTpoenHas
Kamep Juist nmsupyromero oydepa k CO3/1aTh SHEPTETHIECKH BoccTanosiieHne (b) u 3016-rens nporece JNIEKTPOHHKA IS IEPBUYHON 0OpabOTKH CUTHAIIA
MaHHITYTUPOBAHUSI OuonornueckoMy obpasiry. 6apnep. JlobaBneHne (") — aT0 KITacCHYECKNEe XUMIIECKHEe 1 BBIBOJIA PE3YIIbTATA.
MaJIbIMH 00beMaMH crabunmuszaropos (B), Takux kak («CHHU3Y-BBEPX») METOJIBI, IJI€ YaCTHILIBI
JKMIKOCTEH. Otser: I, 5, T, B, A LUTPAT-UOHBI HJIH TIOJIUMEPEI 00pa3yroTCcs B pe3yIbTaTe XUMHIECKUX
3) Marpuna u3 (TIBIL, I13T'), npuBOMT K peaKuuii MeXly MOJIEKYJIIPHBIMH
UMMOOHIN30BaHHBIX azcopOILHy UX MOJEKYI Ha IpeIIecTBeHHUKaMU.
OJIUTOHYKJICOTHTHBIX MIOBEPXHOCTH YaCTHUL. JTO
30HJIOB JUIS aHAIN3a CO3aeT CTePUUESCKUH H/Hin
9KCIIPECCHU I'€HOB. 9NIEKTPOCTaTHUECKUii Gapbep,
MIPETIATCTBYIOMHHN CONMKEHHUIO
Ortser: A-2, b-3, B-1 yactul. [ToBbIlIeHHe
TeMIepaTypsl (A) MOXET
YCKOPHUTB
arnomeparuto. Jlobasnenne
coneii (b) cxumaer
3NIEKTPUUECKUI BOIHOMN cioit
1, Ha000pOT, CIIOCOOCTBYET
xoarymsuu. Y d-ocsemenne
(") MoxeT BBI3BIBATH
JIerpaaliio CTabHIN3aTopPOB
WM CaMHX YacTHII.
MK IK-2.3 Ipouumatime mexcm Ipouumatime mexcm u Ipouumatime mexcm, Ipouumatime mexcm, svibepume Ipouumatime mexcm 3a0anus u 3anuwiume
Braners 3a0anus U ycmanosume ycmanosume svlOepume npaguIbHLILL npasuivbivle apuanmsl omeema u paseepHymoiii 060CHOBANNYITL OTEEN.
CTaTHCTUYECKUMH coomeemcmeie Mexcoy nocieo0o8amenbHOCMy sapuanm omeema u 3anuuume 3anuuiume apaymenmol,
MeTogaMu 00paboTKu 0060py0o8anuem u e2o pabomul co apeymenmol, 000CHO8bIBAKOUUE 060CHO8bIBAIOWIE BbIOOD OMEemd. 55. Kaxoii cMbICTT BKJIaJbIBA€TCS B [IOHATHE
PKCIIEpHMEHTAIBHBIX nasuavenuem. K cnekmpoghomomempom: 6v1O0p omeema. «OCHOBHBIC aHATUTHYECKHE XapaKTEePHCTUKH
IPE3YJILTATOB; Kaxcootl nosuyuu, 54. Kakue aBa napamerpa, 1oJry4aemMble ceHcopax»? Ilepeuncnure u KpaTko

CriocOOEH HaXOAUTh U
OCBaUBaTh HOBBIE
porpaMMHbIe
[pecypcol 1
MPUMEHSTH
PUKJIaTHBIC

OanHoI 8 1e60M
cmonbye, nodbepume
CO0MEemcmeyIouyIo
NO3UYUIO U3 NPABO20
cmonbya:

52. YcranoBure
JIOTHYECKYIO
MOCJIE/IOBATEILHOCTD ATAIOB
00paboTKU JaHHBIX,
MOJTY9IEHHBIX METO/IOM
JIMNHAMHYECKOTO

53. [Ipu CTaTHCTUYECKOM
00paboTKe pe3yIbTaToB
HU3MEPEeHUsI [IATOTOKCHIHOCTH
HAHOYACTHI] HA YETBIPEX
Pa3IUYHBIX KICTOYHBIX JTIMHHUSAX
B TPEX MMOBTOPHOCTSIX IS

npu DLS-ananuse, sBistoTcs Hanboee
BaKHBIMH JUISL OLICHKH KaueCTBa
(MOHOZMICIIEPCHOCTH) ¥ CTAOMIBHOCTH
KOJITOM/THOTO PacTBOPa HAHOYACTHIL?
(BwiOepuTe 1Ba BapuaHTa)

oxapaxkTepu3yiiTe ux.

DrasnoHHEI 0TBET: DTO HAOOP KONMIECTBEHHBIX
rapamMeTpoB, OMUCHIBAIOLIMX Pad0TOCIOCOOHOCTD
1 3¢ (peKTUBHOCTE CEHCOpA.

1) YyscTBuTenbHOCTD: VI3MEHEHHE BHIXOIXHOTO




MCCIeIOBaHUH 1
Ipa3paboToK B BUIE
0T4ETOB, TOKITAIOB,
MyOIUKAaIHii B

[HAYYHBIX U3JaHUAX.

ULSL €€ OTPEACNICHNS.
A) Cpennuit
THAPOIMHAMHYIECKHI
JaMeTp U HHIEKC
HOJIMANCIICPCHOCTH

b) DnemenTHBIIT cocTaB
B) [3era-noreHnunan
(37eKTpOCTaTHYECKUI
MOTEHIHANI Ha IPaHHLEe
pazzerna)

1) Usmepenune
aneKTpodopeTnIecKoi
HIO/IBYDKHOCTH B
UEKTPUYECKOM IT0JIE.
2) lunammdeckoe
ceeropaccesaue (DLS).
3) Macc-crieKTpoMeTpust
C HHIYKTUBHO
CBSI3aHHOM IUI1a3MOi
(ICP-MS) nnu
SHEProJHUCIIePCHOHHAS
PEHTI€HOBCKAsI
cnekrpockonus (EDX).

Ortser: A-2, b-3, B-1

nu3Mepenwuii (He Meree 3-5)
VIS Kaskioro odpasua.

b) Pacuer cpennero
3HAYCHHS
THAPOANHAMHUYECKOTO
JIMaMeTpa M CTaHIapTHOTO
OTKJIOHEHH (VJIH OLIHOKA
CpPE/IHero).

B) DKCIopT CHIPBIX TaHHBIX
KOPPEJSIIUOHHOH (QyHKITHI
U3 IIPOrPaMMHOTO
obecrieueHus puodopa.

T') Ouenka kauecTBa JaHHBIX
0 UHACKCY
nonugucrepcHocty (Pdl) n
KOPPEISLIMOHHON (QYHKIHH.
1) Ioctpoenue rpadpukoB
pacnpezneneHus YacTHII 0
pa3MepaM U TabJIHII CO
CPEAHUMU 3HAYCHUSIMHL.

Ortser: A, B, T, b, /]

A) IIpoctoe cpaBHeHHE
CpemHUX apU(PMETHICCKHX
3HAYEHUH.

B) OHocTopoHHMI
JIUCIIEPCUOHHBIN aHAIN3
(ANOVA) ¢ nocnenyromum
post-hoc Tectom (Hampumep,
ThroKH).

B) IToctpoenue nuneliHOrO
rpaduka 6e3 CTaTHCTHIECKOrO
aHaIM3a.

I") Bruucienue ToabpKo
CTaHAPTHOTO OTKJIOHEHHS UL
Ka)KIOM TPYTIIBL.

Bri6pannslii otBeT: b
Aprymenrarus: Korna
HEoOXOMMO CPaBHUTb CPEIHHE
3Ha4eHus Ooree IBYX
HE3aBHCUMBIX TPYIII (B JAHHOM
ciydae 4 KJICTOYHbIE JIMHUN),
HCHOJIb30BaHNE
MHO>KECTBEHHBIX MONApHBIX t-
TECTOB yBEIHIHBACT
BEpOATHOCTH olmoKy I pona
(;1okHOTO OOHAPYKEHUS
pazmiunii). OMHOCTOPOHHMI
ANOVA (b) — ato
CHenuaabHO pa3paboTaHHBIN
METO]I, KOTOpBIIl CHavaIa
MIPOBEPSIET TUIOTE3Y O HATMIHI
XOT$ OBI OJTHOTO Pa3IHIML
MEX[y TPYIIIaMH B LIETIOM.
Ecian ANOVA noka3ssiBaeT
3HAYIMOCTb, TO 3aTeM
npuMeHsitoT post-hoc

tecthl (Throkn, JlanHeTa) s
BBISICHEHUS, MEXY KaKUMH
HMMEHHO TapaMy TPyl
CYIIECTBYIOT JIOCTOBEPHBIE
pasnuuus, ¢ MONpaBKOH Ha
MHOJKECTBEHHBIE CPDAaBHEHUSL.
IIpocroe cpaBHEHUE CpETHUX

I') IHTEHCUBHOCTH PACCESIHHOTO CBETA.

Br16panHsie OTBETH: A, b
AprymenTanus: ['mapoauHaMudeckuit
nuamerp (A) — 3TO OCHOBHOU
KOJIMUECTBEHHBII MapaMerp,
XapaKTepU3YIOMHUil pa3Mep JacTULl B
pactBope. MHIIeKe MOMIUCTIEpCHOCTH
(PdI) (B) — 3T0 KIIFOUEBOI#T MTOKA3aTENb
ogHOpoIHOCTH oOpasna. 3uauenue Pdl ot
0 no 0.05 yka3biBaeT Ha
BBICOKOMOHONCIIEPCHBIN 00Opasel, oT
0.05 1o 0.7 — Ha ymMmepeHHO
MOJMANCIIEPCHBIH, a Bhimie 0.7 — Ha
OYCHB IIUPOKOE pacIpeielieHUe, YTO
YacTO CBHUCTEIBCTBYET 00 arperaiuu
WM HEKaYeCTBEHHOM

cuntese. Temmeparypa (B) — mapamerp
yCIIOBHIT M3MEpEHHs, a He KauecTBa
o0pasia. IHTEeHCUBHOCTB pacCestHHOTO
cBera (I') 3aBHCHT OT KOHIIGHTPALUH 1
pa3Mepa 4acTull, HO cama 1o cebe He
SIBJISIETCSI IPSIMBIM KPUTEPUEM
MOHOJHCIIEPCHOCTH.

Crincok 3amaHue 3aKpbITOro 3amaHue 3aKpHITOro TUIA HA 3angaHne KOMOMHHPOBAHHOTO 3agaHne KOMOMHUPOBAHHOT'O THUIIA C 3anaHne OTKPHITOrO THIIA C Pa3BEPHYTHIM
[KOMITETEHIIU i THIA HA YCTAHOBJICHUE YCTaHOBIICHHE THUIIA C BEIOOPOM OHOTO BBIOOPOM JIBYX BEPHBIX OTBETOB U3 OTBETOM
COOTBETCTBHS OCJIEI0BATEIbHOCTH BEPHOI'0 OTBETA U3 YETHIPEX YETBIPEX MPEIIOKEHHBIX 1

MPEJIOKEHHBIX U aprymeHraiueii Bbioopa

apryMeHTaluei Beioopa
KOMITBIOTEPHbBIE 51. YcraHoBure ceeropaccesnus (DLS), nis BBISIBJICHUSI IOCTOBEPHBIX A) 'mppopnHaMuyeckuil uamerp 1o CUTHaJIa CEHCOpa Ha €AMHUILY U3MEHEHHS
MporpaMMHBIE COOTBETCTBHE MEXKIY TIPEJICTaBICHUS pa3Mepa pasIuumii MKy rpyIIaMu MKy WHTEHCUBHOCTH (Z-Average). KOHIICHTPAIMY aHaJIUTa (Hanpumep, MKA/MM,
[KOMITJIEKCHI; XapaKTepUCTUKOM HAHOYACTHIl B HAYYHOU Haunboee KOPPEKTHO b) Nunexc nomuaucnepcuoctu (PdI). HM/(Hr/MI1)). XapakTepu3yeT CriocoOHOCTh
MpencTaBiIsATh HAHOYACTHI[ U METOJIOM, cTaTthe. HCIIOJIb30BaTh: B) Temmnepatypa 06pa3iia Bo Bpemst JETEKTHPOBATh MaJIble M3MECHCHHS
[pE3YNIBTATHI KOTOPBIil UCTIONB3YETCS A) IlpoBexneHue cepuu HU3MEPEHHUSL. KOHIICHTPALHH.

2) uana3oH nuHeiHOCTH: VIHTEpBaN
KOHLICHTpALIHI, B KOTOPOM OTKJIUK CEHCOpa
JIMHEWHO 3aBHCHT OT KOHIIEHTpallUX aHaIuTa. B
9TOM JHaIla30He IPOBOJIT KOJIHIECTBEHHBIC
H3MEPEHUsL.

3) IIpenen obuapyxenus (LoD): MuHuMabHas
KOHIICHTpAIXsI aHAJIATA, KOTOPasi MOXKET ObITh
JIOCTOBEPHO OOHapyxkeHa (0ObIYHO ONpeesseTcs
KaK KOHIICHTPAIXs, COOTBETCTBYIOIIAs CHTHAILY,
MpeBbIIIAIONIEMY IITYM B 3 pa3za).

4) CenexTUBHOCTD

(cnerm¢pmaroCcTh): CIIOCOOHOCTE CeHCopa
OIIPeNeIIATD IIeIeBOH aHATNUT B IPHCYTCTBHH
JPYTHX, TOTEHI[HAIbHO MEIIAOIINX BEIIECTB.
5) Bpemst oTkimka: Bpewmst, HeobXxoaumoe st
JOCTIDKEHHUS CEHCOPOM YCTaHOBHBIIIETOCS
BBIXOHOTO curHaia (00braHO 90-95% oT
KOHEYHOI'0 3HaYCHHMs) IT0CIIe KOHTAKTa C
AHAJNUTOM.

6) BocrnipousBoaumocts: CiocoGHOCTb ceHcopa
BBIJIaBaTh OJIM3KHE Pe3ylIbTaThl IPH IIOBTOPHBIX
H3MEPeHUSIX OJJHOTO M TOTO ke o0pasia B
OJIMHAKOBBIX YCIIOBHSX. XapaKTepU3yeTcst
OTHOCHUTEJIbHBIM CTQHAAPTHBIM OTKJIOHCHUEM
(RSD).




Crincox
IKOMIIETEHIIHIA

3ananne 3aKpBITOrO
THUIIAa Ha YCTAHOBJICHUEC
COOTBETCTBUA

3ananue 3aKpBITOI'O TUIIA HA

YCTaHOBJICHUE
TIIOCJICIOBATCIBHOCTH

3ataHue KOMOMHUPOBAHHOTO
THUIIA C BEIOOPOM OHOTO
BEPHOI'0 OTBETA U3 YETHIPEX
MPEUIOKEHHBIX U
apryMeHTaluei Beioopa

3aiaHre KOMOMHMPOBAHHOTO THIIA C
BBIOOPOM JIBYX BEPHBIX OTBETOB H3
YETHIPEX MPEIOKEHHBIX U
aprymeHraiueii Bbioopa

3ananue OTKPBITOI'O THIIA C PA3BEPHYTHIM
OTBETOM

(A) wu mocTpoeHue rpaduka
(B) HE maeT cTaTUCTHIECKOH
nocroBepHocTH. CTaH#apTHOE
otkionenue (I) moka3piBaeT
pazbpoc BHYTPH TPYMIIEL, HO HE
CpPaBHUBAET IPYIIITHI MEKY
CO0Oii.

Ipouumatime mexcm
3a0anus u ycmanogume
coomeemcmesue mMexucoy
0b6opyoosanuem u e2o
HazHayenuem. K
Kaoicootl no3uyuu,
O0aHHOI 6 1eOM
cmonbye, nodbepume
COOMBEeMCMEYIOULYIo
NO3UYUIO U3 NPABO20
cmoabya:

56. YcranoBure
COOTBETCTBUE MEKITY
METOJIOM BU3YaJIH3aLIH
U TUTIOM UH(pOpMAIIKH,
KOTOPYIO OH MOXET
HPEOCTaBUTE O
HAaHOYACTHI[aX B
6uonornueckoMm
obpa3re.

A) IIDM ¢ EDX

B) PamanoBckas
MHKPOCKOIIHS
(CTIEKTPOCKOMHS)

B) COM B pexume
JIETEKTHPOBAHHUS
BTOPUYHBIX JJICKTPOHOB
1) Tonorpadus
MOBEPXHOCTH, (hopMa 1
pa3Mep 4acTHIL ¢

BBICOKHM DPa3pelIeHUEM.

2) DJeMeHTHBIN COCTaB
B TOYKE JIOKATH3AIHN
YaCTHIIbL.

3) MonekynsipHsIif
coCTaB, HH(pOpMALHS O
XUMHYECKUX CBS3SIX U
(a3se BerecTsa.

Ipouumatime mexcm u
ycmanogume
nocie006amenbHOCMy
pabomul co
cnekmpogomomempom:

57. YcranoBute
IIOCIIeZI0BATEIILHOCTD
pa3aenoB B THIIMYHON
Hay4YHOMH cTaTbe,
MIOCBSIIIIEHHON pa3paboTKe
HOBBIX HAHOYACTHI] IS
JIOCTaBKH JICKAPCTB.

A) O6¢cyxnenne
(Discussion)

B) Meronst (Materials and
Methods)

B) Pesynbrats! (Results)

TI') Beenenue (Introduction)

J1) AuHoTanus (Abstract)
E) BeiBozst (Conclusion)
2K) Jlutepatypa
(References)

Otser: I, T, B, B, A, E, X

Ipouumaiime mexcm,
sblOEpume NpagUIbLHLIL
sapuanm omeema u anuuiume
apeaymenmul, 060CHO8bIBAIOUjUE
6v100p omeema.

58. [lpu aHanu3e JaHHBIX O
HAKOIIEHHH HAHOYACTHIL B
opraHax MbIiieii (meyeHb,
cene3eHKa, MOYKH, JIETKHE)
HaunboJee HarJISAHBIM
CIocoOOM TIPEICTaBICHUS
Pa3NIUYUi MEXTy KOHTPOJIBHOM
1 ONBITHO# TPyTITON OyneT:

A) Tabnuua co cperHUMHI
3HAYCHUSMH U CTaHIAPTHBIMH
OTKJIOHEHHSIMH JUTS KQKIOTO
oprasa.

B) Cronbuarast auarpamma
(rucrorpamma) ¢
IPYIIHPOBAHHBIMU CTONOLAMI
UL KaX/I0TO OpraHa, Tie
[IOKa3aHbI CPEIHUE 3HAUCHHS 1
oIKOKH (CTaHJapTHOE
OTKJIOHCHHE WJIN CTaHAapTHAs
oIIMOKa CPEIHEro).

B) JIuneiinsit rpadguk
3aBHCUMOCTH HaKOIUICHHUS OT
BPEMEHH JUIsl OJTHOTO OpraHa.
I') KpyroBas auarpamma,
IOKa3bIBAIOIAS IOJTIO
HAKOIUICHUs B KaXI0M OpraHe
TS OJTHOM MBIIIIH.

Bs1OpannsIii otBeT: b
Aprymenrarus: CrpynmiupoBas
Has cToydyaras [uarpaMmma

(B) — 310 ONTUMANBHBII

IIpouumaiime mexcm, svibepume
npasunbible 6apUAHMbL OMEema u
3anuwiume apzymenmbl,
060CcHO8bIBAIOWUE 8bIO0P OMEEMA.

59. Kakue 1Ba U3 epEeYUCIIEHHBIX
JIeMCTBUH SBISIOTCS 00s13aTeIbHBIMU IPU
IIPEeJICTaBICHUH PE3yIbTaTOB H3MEPEHHUS
pa3mepa HaHouacTui Mmetogom DLS B
Hay4dHOU myOnukanuu? (Beibepure aBa
BapHaHTa)

A) Yka3aHue TOJIBKO OJJHOTO, Hanbosee
BEPOSITHOTO 3HAUCHUS pa3Mepa.

b) IIpencraBnenue cpeaHero
THAPOANHAMUYECKOTO fuameTpa (Z-
Average) U MHAEKCa NOJIUAUCTIEPCHOCTH
(Pdl).

B) Ykazanue meroqa 00pabOTKH JaHHBIX
(nanpumep, anroputv CONTIN nnu
KyMYJISTHTHBIH aHaIN3).

I') IlpuBenenue ceiporo daiina
KOppEeAUOHHON (QyHKIUH B TEKCTE
CTaTbU.

BriOpannsie otBethl: b, B
Aprymenranus: [y KOppekTHOro
OITHCAHUs IKCIIEPHMEHTa U 00eCIIeueHuUst
BOCIIPOM3BOAUMOCTH HEOOXOAUMO
yka3artb: 1) OCHOBHBIE YHCIIOBbIE
xapakrtepuctuku (b): Z-Average
(cpenuuii pasmep) u Pdl (mepa
MOJIMIUCIIEPCHOCTH). be3 3TUX MaHHBIX
pe3ynbTat HenH(popMaTHBeH. 2) MeTtox
00paboTku nanHbIX (B): Anroputm
aHaIN3a KOPPEISIMOHHON (QyHKIINI
(KyMyJISHTHBIH aHAIN3 IS
MoHoaucnepcHbIx 00pasnos, CONTIN
WIH APYTHE IS TOMHANCIICPCHBIX). DTO

Ipouumaiime mexcm 3a0anusi u 3anuwiume
pazeeprymviii 060CHOBANHYIIL OMEEN.

60. OnuiuTe 3TaIlbl IJIAHUPOBAHUS U
MIPOBEICHNS SKCIIEPHMEHTA I10 OLICHKE
LUTOTOKCHYHOCTH HOBBIX ITOJIMMEPHBIX
HAHOYACTHI] in Vitro. Kakie KOHTPOIbHBIE
IPYIIIBI HEOOXOAUMBI U KaKHE METO/IbI aHAJIN3a
ClIeTyeT UCIIONb30BaTh?

OtanoHHEI oTBeT: [IIMaHUpOBaHUE U ATAIIBI:

1. Beibop xierouHoit muHuM: PeneBantHON U1
1LIeJIEBOT0 IIPHUMEHEHH s (HalpuMep, KIETKU paka
MOJIOYHOIT KeJIe3bI JUTS TPOTHBOOITYX OJIEBBIX
YaCTHUII) ¥ HOPMAJIBHBIC KIETKU JUISl OLICHKH
CENIeKTHBHOM TOKCHYHOCTH.

2. IloaroroBka 06pasios: Crepuamu3anus
CYCIICH3UH HaHOYACTHII, TOATOTOBKA CEPUH
pa3BeJeHUl B KyJIbTypalbHOM cpefie.

3. KyneruBupoBanue kietok: [loces kieTok B 96
JIYHOYHBIH IUTAHIIET W HHKYOAIHs 10
obpasoBanus Mmorocos (70-80%
KOH(IIFO3HTHOCTH).

4. laKkyGanysi ¢ HAHOYACTULIAMU: 3aMeHa CpeJibl
Ha CpeJibl C Pa3HbIMH KOHIIGHTPAIMSIMH YaCTHII.
YcraHoBKa KOHTPOIBHBIX IPYIIIL.

5. Nuxy6anus: 24, 48 wim 72 daca B
cTaHIapTHEIX ycnoBusx (37°C, 5% CO2).

6. Anamms
JKM3HECTIOCOOHOCTH/IIUTOTOKCHYHOCTH.

Heo6xoxuMble KOHTPOIBHBIE TPYIIIBL

* OrpuLaTeNbHBII KOHTPOJb: Kietku Tonbko B
MOJHOH KynsTypanbHoi cpeze (100%
JKH3HECTIOCOOHOCTB ).

* KonTpons Hocutens: Kietkn B cpefie ¢ TeM xke
pactBopuTenem/0ydepom, KOTOPbIi
HCTIONB30BAJICS JUIS CYCIICHANPOBAHIS YaCTUI]
(eciut OH OTINYAETCS OT CPEIIBI).




Crincox
IKOMIIETEHIIHIA

3ananne 3aKpBITOrO
THUIIAa Ha YCTAHOBJICHUEC
COOTBETCTBUA

3ananue 3aKpBITOI'O TUIIA HA
YCTaHOBJICHUE
TIIOCJICIOBATCIBHOCTH

3ataHue KOMOMHUPOBAHHOTO
THUIIA C BEIOOPOM OHOTO
BEPHOI'0 OTBETA U3 YETHIPEX
MPEUIOKEHHBIX U
apryMeHTaluei Beioopa

3aiaHre KOMOMHMPOBAHHOTO THIIA C
BBIOOPOM JIBYX BEPHBIX OTBETOB H3
YETHIPEX MPEIOKEHHBIX U
aprymeHraiueii Bbioopa

3ananue OTKPBITOI'O THIIA C PA3BEPHYTHIM
OTBETOM

Otger: A-2, B-3, B-1

croco0 BH3yalu3upoBaTh
CpaBHEHHE KOJIIMYECTBEHHBIX
JAHHBIX MEXTy ABYMS (HIH
Ooee)

TPYNIaMH 10 HECKOJIBKHM
kateropusM (opranam). Ona
[O3BOJIACT Cpasy yBUIETh: 1)
Pa3HHITY MEXIy KOHTPOJIEM U
OIIBITOM JUIS KJK/IOTO OpraHa;
2) CpaBHUTb YPOBEHb
HaKOIUICHUS M)XKy Pa3HbIMH
opraHaMy BHYTPHU OJHON
rpynmnbl. CTonbuku omubox
JAI0T MPEZICTABIICHHE O
pasbpoce naHHbIX. Tabmmia
(A) conepKuT Bce YUCIOBbIE
JTaHHEIE, HO BH3yaJIbHOE
BOCIIPUATHE PA3IMYUH 110 HEM
3arpyaHeHo. JInHelHbIi rpaduk
(B) xopom u1st IpeACcTaBIeHHS
JIMHAMHKHU BO BPEMEHH, a HE
JUIS CPABHEHHUSI TPYIII O
kateropusM. Kpyrosas
muarpamma (I') moxaseiBaer
JI0JIH, HO HE T03BOJISIET
CpaBHUBATBH a0COIIOTHBIC
3HAYCHHS MEXIY pa3HBIMU
JKUBOTHBIMH HJIU TPYHIIaMH.

Ba)KHO, TaK KaK Pa3HbIC allTOPUTMbI MOTYT
JTaBaTh HEMHOTO Pa3HbIEe Pe3yIbTaThL.
‘VYka3aHHe TOIBKO OJJHOTO 3HAUeHU (A)
HE OTpa)kacT PacrpeeICHHs.
ITpusenenue ceiporo ¢aitna (I') ve
SIBJISIETCSI CTAHJaPTHOW MPAKTHKOMN B
TEKCTE CTAThH, €r0 0OBIYHO
BBIKJIA/IBIBAIOT B BUJIC JOTIOIHATEIBHBIX
MaTepHaoB, eCIU TPeOyeTcsL.

* [TonokurenbHbIi KOHTpOb: Kietku ¢
H3BECTHBIM IIUTOTOKCHYHBIM areHTOM (HaIpumep,|
nonemmicynbgar Hatpus, Triton X-100) ms
MOATBEPXKICHUS YyBCTBUTENBbHOCTH TecTa (0%
JKH3HECTIOCOOHOCTB ).

* KOHTpOIb caMUX 4acTHUIl (1711 HEKOTOPBIX
Meto10B): Mzmepenue
TOTJIOMICHHUS1/(DITyOPECLCHIIN CPEIBI C
JacTUIAMU 0e3 KJIETOK JUISI y9eTa BO3MOXKHOH
HHTep(EPEeHIIHH.

MeTos! aHanM3a:

* MTT-tect ninu ero ananoru (WST, CCK-

8): U3sMepeHre MeTa0OIMIECKOM aKTHBHOCTH
KJIETOK TT0 BOCCTAHOBJICHHIO TETPa30JINEBBIX
coneil. Hanbonee pacnpocTpaHeHHbIH METO/.

* Tect ¢ HeWTpabHBIM KpacHeIM: OIleHKa
LETOCTHOCTH JIN30COM M CIIOCOOHOCTH KJIETOK K
MTHHOLUTO3Y.

* JlaktaTnerunporenasusii (JIIT)

tect: OmnpeneneHne BEICBOOOKICHNS
LHUTOIIa3MaTHIeckoro GepMeHTa npu
TOBPEXICHHH MEMOpPaHBI.

* Mukpockorus: OrieHka Mop(oIorHIeckux
M3MEHEHUH KIIETOK.

* IIporounas muromerpus ¢ Annexin V/PI: {ns
arddepeHnnanyy arnonTo3a 1 HeKposa.




Kpurtepun oneHku pe3yJbTaToOB TeCTUPOBAHUA

Ne Tun 3aganus Kpurepum ouenku PesyabTar
OlleHUBAHUA

1 3amanmne 3akpeiToro Tuma Ha | CumTaercs BepHbIM, eciu | [lonmHoe coBmazeHme c

YCTAHOBJICHHUE COOTBETCTBUA IMpaBUJIBHO YCTAHOBJICHBI | BEpHBIM OTBETOM — 1
BCE COOTBETCTBHUS (TIO3UITHH | OaiI
omHOro cronbua BepHO | Bee ocranbHbie ciydan
COOTHeceHbl ¢ mo3unusmu | — 0 GatoB
JIPYTOro CTONIONA)

2 3aganue 3akpeiToro THna Ha | Cumtaercs BepHbIM, eciu | [lonmHoe coBmazeHue c
yCTaHOBJICHUE NpaBWJIBHO YyKa3aHa BCS | BEpHBIM OTBeTOM — 1
MOCJIEI0BATEILHOCTH MOCJIEIOBATENILHOCTD UG | Oamt

Bce ocranbHble citydan
— 0 6annos

3 3aganne komOuHMpoBaHHOTrO Tuna | Cumraercs BepHbIM, eciu | [lodHoe coBmageHue c
C BEIOOPOM O/THOTO BEPHOTO OTBETA | MPABMJIFHO yKazaHa IUdpa | BEpHEIM OTBETOM — 1
W3  YeThIpeX NpPEeUIOKEeHHBIX U | (OykBa) MIpaBUIILHOTO | OaI
000CcHOBaHUEM BHIOOpA oTBeTa HW  TpHBEJICHHI | Bece ocranbHbie cinydan

KOppEeKTHBIE  apryMeHThl, | — 0 6ayuioB
UCIIOJIb3yEeMBbIC MPH BBIOOpE
OTBETa

4 3amanue komOuHUpOBaHHOro THma | CunTtaercs BepHbIM, eciu | [lomHOe coBmajeHHE ¢
C BBIOOPOM HECKOJIBKHX BEPHBIX | MPABUIILHO YKa3aHbl IUGPHI | BEPHBIM OTBETOM — 1
OTBETOB 3 yeThIpex | (OyKBBI) MIPaBUIILHOTO | Oat
MPEAJIOKCHHBIX U O6OCHOBaHI/ICM OTBETa u IMPUBEACHBI Bce ocrannHbIe Cllydaun
BEIOOpA KOppeKTHbIe  aprymeHThl, | — 0 Gaios

UCIIOJIb3yEeMbIC MPH BBIOOpE
OTBETa
5 3amanne  oTkpeiToro Tuma ¢ | Cumtaercs BepHBIM, eciu | [lomHOoe coOTBEeTCTBHE
PasBepHYTHIM OTBETOM OTBET COBITIQIaeT ¢ | aTamoHHOMY OTBeTy — 1
3TAJOHHBIM OTBETOM MO | Oamt
COJICPKaHUIO M TTOJTHOTE Bce ocranbHble ciydan
— 0 6annos
[Ipouent OueHuBaemblie OueHka
pPe3yIabTaTUBHOCTH KOMITETEHIINU bann (ormerka) BepbanbHblii ananor
91 % - 100 % [1K-1, I1K-2 5 OTJINYHO
71 % -90 % 4 XOpOIIIO
51%-70% 3 YIOBJIETBOPUTEIILHO
0% - 50 % 2 HEYJI0BJIETBOPUTEIBHO
PaszpaboTunxk:,
; .1ﬂ7/‘ﬂ - nouent Muxaiinenko B.JL

~ (mommuce)




