MouJiekyJIsipHbIe MOTOPBI

B koHnIie mpomuioro Beka ObIIO CAETaHO 3aMeyaTeNbHOE OTKPBITHE B 001acTH OMO(PHU3HUKH:
O0b1T0 OOHapykeHo, 4To pepmeHThl AT®-cuHTaza 1 AT®-a3a Mo cBOEMy CTPOCHHIO W MPUHITUITY
paboThl MPaKTHUYECKH TIOJHOCTBIO MOBTOPAIOT HM300pETEHHBIE YEIOBEKOM YCTpOHCTBa —
3JIEKTPOMOTOPHI U T€HEPATOPHI.

®epmeHT AT@-cuHTa3a npeaHa3sHAueH Ui CHHTE3a WM ruaponusa Mmoisiekyn ATO, a
Taxoke JUIA mepeHoca nportono (H') yepes MeMOpaHy KIIETKH, 4To OOecIeunmBaeT CTAOWIbHBIH
BHYTpUKJIeTOUHBIH pH muromnasmel. beuto ycTtaHoBIeHO, 4To Hpu paboTe OJHA W3 YacTed 3TOro
depMeHTa coBepIIaeT BpalaTeNbHOE JBIKEHUE. OTOT (akT NpUBIEK BHUMAHME MHOIHMX
UccleioBaTesel K n3ydeHuto Mmexanusma padbotsl ATd-cuHTa3bI.
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ITo Mepe TOro Kak MPOTOHBI MPOTEKAIOT Yepe3 HIDKHIO (Ha PUCYHKE) 4acTh (epMeHTa, ero
«pOTOP> BpAIAETCS IO YACOBOM CTpEJIKE, U B BepxHeH yactu uaet cuate3 AT®D. Takum o6pazom,
9TO YCTPOWCTBO TpeAcTaBisgeT co0oil  aHajJor 3JIEKTPOMOTOpA, KOTOPBI  MpeBpalaer
JNEKTPUYECKYI0 DHEPrMI0 B MEXaHMYECKYyl. MexaHuueckas »JHeprus, B CBOIO O4Yepenb,
IIpeBpallacTcs B SHEPTUI0 XUMHUUeCcKuX cBsA3zed Monekynbl AT®. [Ipu ruaponnze ATD «poTtop»
BpAIaeTCsl MPOTHB YacOBOW CTPENKH, U IPOMCXOTUT OOpaTHBIM MpoLecc: SHEPIUs XMMHUYECKHX
CBsI3el IpeBpalaeTcsi B AIEKTPHUECKYIO SHEprui0. B aToM pexxume paboThl (epMEHT BBIOIHSET
POJIb «<TE€HEPATOPA NIEKTPOIHEPIUH.

HeckonpkuMu rpynmnamu ucciezoBareneil Obul mpoBeAEH cienyonmii sxkcnepument: ATO-
CHHTa3a Oblla 3aKpeIuleHa Ha IOJUIOKKE, a K e€ Bajly NIPUCOECTUHWIN (DIyOpPECLIEHTHYIO
MHUKpochepy nuamerpom okono 1 mMxm. Habmiomanmock BpaiieHue MHKpoc(epbl, U ¢ HOMOIIBIO
CHelMalbHBIX IPUOOPOB BEIHUCh U3MEPEHUS MapaMeTpoB BpalleHHs. B 01HOM M3 3KCIIepUMEHTOB
npu rugaposnze AT® Obu10 0OHApYKEHO BpalieHne MUKpPOchephl ¢ 4acToToi 4 060poTa B CEKyHIY,

npuuéM BpallleHUue MPEJCTaBIsUI0 CO0O0M MUCKpPETHbIE M3MEHEHHUs yria poTopa, KaXIbli pa3 Ha
120°.
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OOparuTre BHUMaHUE HA CXEMY CIIpaBa BHU3Y...

Onumnmare mporecc paboTel AT®-cHHTa3bl B pEKHME MOTOpa M B PEKHME TeHeparopa ¢
(Gu3nUecKoil TOYKM 3peHus (WM TPOBEIUTE AaHAIOTHI0 C MAaKPOCKOIMMYECKHM MOTOPOM H
TEHEPATOPOM: YKaXXHTE, KaKas 4acTh pepMEHTa COOTBETCTBYET KaKIOM JIETAIN STHX YCTPOWCTB,
OIUIIIKMTE TPUHIIMIT UX PaboThI) (4 6asLIa).

B onucannom Beime skcnepumente ATd-cuHTaza pabotana B pekuMme reneparopa. Beraumciure
CHJTy TOKa MPOTOHOB U OlleHUTEe (BbhlumcinuTe npuoamkénHo) DJIC, naBaeMoe TaKMM T'€HEPaTOPOM
(5 6amnoB). CuuTaiite, uto npu ruapoanse AT® B cpeHeM BbIACIIETCS SHEPrus B Konndectse 50
K JIx/MOJIb.



OreHuTe MO TOPSIKY BEIUMYMHBI MAKCMMAJIbHBIN BpAIAIOIIA MOMEHT, KOTOPBI MOYKET pa3BUThH
AT®-cunTaza npu pabore B peskume MoTopa (4 6aia).

Jpyroii yHUKadbHBIH OWOJOTHYECKUM MOTOP, KOTOPBIA OyIeT TakXke IoJIe3eH
HAHOTEXHOJIOTUSIM — MOJIEKYJIbI OelKa KWHE3WHA. DTH MOJIEKYJBI JIBIXKYTCS BIIOJIb TTOJUMEPHBIX
HUTEH, UCTIONB3Ys B KadecTBe "TorumuBa" Mojekynbl AT®. OHM BBINOIHAIOT TPAHCTIOPT BEIIECTB
BHYTPH KIIETKM ¥ TIEpEMEIICHHE BE3WKYl. EcIu mpoBecTH aHaJoOTHI0 C MaKpOMHpPOM, TO
HOJMMEpPHBIE HUTH (MUKPOTPYOKH) UTPAIOT POJIb PEIIBCOB, IO KOTOPHIM MEPEMEIIAIOTCSI MOJICKYJIIbI
OcnKOB KHHE3WHA (BaroHbl), Hecss Ha ceOe Toje3Hbld rpy3. OAMH KOHEI 3TOW MOJCKYJIbI
MPUKPETUISETCS K BE3UKYJIe, KOTOPYI0 HEOOXOIUMO TPAaHCIOPTUPOBATh, a IPYroi - K MUKPOTpYyOKe,
KOTOpasi HapaBJseT IBIKEHUE.
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Bruto obHapyxeHo, 4To MoJieKyNa "miaraer” BJIOJIb MHUKPOTPYOKH, fenasi 8-HaHOMETPOBbIE
mard. Ha pucyHKke KHHE3HHOBBINH KOMILUIEKC IIEpeMeNIaeT OpraHeslly MeTaHocoMY (OTBETCTBEHHYIO
3a CHHTE3 MEJIaHWHA) BJIOJIb MUKPOTPYOKH. J[JIs1 TOro 4TOOBI TaK MIarHYTh, MOJICKYJIa HCIIOIb3YET B
kadectBe TorumBa 1 Mosekymy AT®. 3a oaHy CeKyHAy MOJCKyla KHHE3WHA pacHIeTuisieT
npumepHo 100 monexyn AT®, nemas 800 maros. IIpu 3Tom TsArOBas cuia, pa3BuBaeMasi OJHOU
MOJIEKYJION KMHE3WHa, TPUMEPHO paBHa 6 mH.

I[To stum manubiM Beraucaute KITJ monekynbl kunesuHa (3 6amia).

B kakux 00nacTsX HAHOTEXHOJIOTMH MOYKHO HCIIONBh30BaTh ONHCAHHBIC MOJEKYJSPHBIE MOTOPBI
Ui 4ero? AHaloraMy KakuX MaKPOCKOIMHMYECKHX IPHCIOCOOJICHH OHU MOTYT CIIY)KUTh IIPH
CO3JaHMM PA3JIMYHBIX HAHOOOBEKTOB? UTO MOXXHO OTHECTH K MPEUMYLIECTBaM, a 4YTO K
HEJI0CTaTKaM MOJICKYJISIPHBIX MOTOPOB? (4 6ana).



