Mpobyto npodeccuio B chepe MeanULnHbI (cumMmynartop
npodeccum Ha nnatPopmMe npoekTta «buner B

éyayuieer)

BBepeHue

MoarotoBka K YpoKy TeMbl 32

YBaxaemsbie negarorun!

lNepea npoBegeHveM rpopopneHTaUnoHHOro 3aHaTna «Mpobyr rnpogeccnio B obaactu
MeANLNHbI» 03HAKOMbTECH C MaAMATKOM BO BJIOXKEHHUMU. 3aHATNE B KOMIMbIOTEPHOM KJlacce
rnpearosiaraeT caMoCTOATE/IbHOE BbIMNOJIHEHWE 3aaaHuni oby4varolmmmncs Ha MK (MHAnBuMAYaslbHO
Wan B MaJsibiX rpyrnax), B 06bI4HOM K/iacce — AeMOHCTpaumns 3aaaHnii neaaroromM Ha sKpaHe.
CnpaBka ana neparora: b1oMegULIMHCKUIN UHXEHEP — 3TO CMeLManmcT CO 3HaHMIMU B 061acTu
€CTECTBEHHbIX U TOUYHbIX HayK. OH MpMMeHAeT NOAXOAbl MHXEHEPUN B PeLUeHNN BUONIOrMYECKUX U
MeOMLMHCKKMX 3a4a4y. Tak cneumanmcT paspabaTbiBaeT MegnLMHCKoe 060pyaoBaHMeE, HOBbIe
MeToObl AMAarHOCTUKK, BUOCEHCOPbI, MPOTE3bl M MHOIroe Apyroe. Ho He TONbKO B MeAMLMHE XAYT
OVOMEONULMHCKMX MHXXEHEPOB. Hanpumep, aToT cneumanmcT pa3pabaTbiBaeT CUCTEMbl U MeTOAbI
3alUMTbl OKPY>KatoLLEM cpefbl, HAaMPKMMeEP OYMCTKM BoAbl. 9Ta Nnpodeccua no npaBy cyMUTaeTca

OOHOW M3 BaXKHbIX N K/TIOYEBbIX B coBpeMeHHOM Mupe.

NMpuBeTcTBUE

CnoBo neparora: [1o6pbiv oeHb, goporne pebara! CerogHsa Bac »OET HOBOe MpakTudeckoe
3HAKOMCTBO C Npodeccmen — BbIMOMHEHUE peanbHbIX 3ada4, C KOTOPbIMM exXeQHEBHO
CTaNKMBAKOTCHA CMeLManncTbl U KOTOPbIE NMOMOTYT MOHATb, HACKO/IbKO BaM MHTEPEeCHa He TOSTbKO
KOHKpeTHaqa npodeccma, HO 1 OTpachb B LefloM. bonee Toro, Mbl C BaMU y>Ke roBOpU/IM O TOM, YTO B
COBPEMEHHOM MUPE MHOIMe Npodeccni CyLLLECTBYOT Ha CTbIKE CaMbIX Pa3HbIX OTpacien, m
CerogHs Bbl CMOyKeTe MonpoboBaTb CBOM CUM/bl MMEHHO B TaKOW crelmManbHOCTU. YyTb MO3)Ke Bbl
caMu monpobyeTe yragatbh €€ Ha3BaHMe, a NoKa AaM MepBYO MOACKA3KY: 3TOT CNeLMnanmcT co3gaéTr
TEXHOMOMMU, KOTOPbIE OYEHDb BaXKHbI A9 MeAULMHbBI U PAa3BUTMA 3TOM OTpacnun. A MokKa gaBanTe

r|or|po6yeM BCMOMHWTb, O KaKNX rlpocbeccqu Mbl FOBOPWSIM C BaMU Ha ypoKe «Poccuda 300poBas:



Y3Hato OOCTUXKEHMS CTpaHbl B 061aCTW MeOuLUMHbI 1 30paBOOXpaHeHMa»? Kakme cneumanbHOCTH
BaM 60/blle BCero 3anoMHUNMCh? MNMouyemy?

OTBeTbl 0by4aroLumxcs.

CnoBo neparora: Crnacr6o 3a oTBeTbl! 300POBO, YTO BaM 3aNOMHUNNCL pa3Hble Npodeccui. ITo
MOKa3blBaET, HACKO/bKO Bbl pa3Hble, X 3TO MpPeKpPacHO! [NOTOMY UTO B HalLew CTpaHe XXayT caMblIX
pa3HbIX CNeUManmncToB, 419 3TOroO Co3aaHbl BCE YCNOBUS, M Bbl BCE MOXETE HaMTK Npodeccuio no
ayule. CerogHs Bac »ayT MHTePEeCHbIE UITPbl U MpPaKTUYecKMe 3agaHmd, KoTopble 6bin
MOAroTOBMEHbI MPW YY4aCTUM peanbHbix MPOdECCMOHANOB B 3TOW 06/1aCTU. TaK YTO MOXKeTe 6biTb
YBEPEHbI, YTO CO BCEMU CErogHALLHMMM 3ada4aMM OHWM CTaNKMBAKOTCA B CBOEM peanbHOM MpaKTUMKe.

Hy a HadaTb 9 Npeanarato ¢ Hebo/bLLION Pa3MUHKU.

Urpa-pa3sMuHKa

Pa3MuHKa Ha ocHoBe MaTepuasioB 04HOro U3 npeabliayLmnx 3aHaTui (Tema 19.
lpogopuneHTaynoHHoOe 3aHATUE «Poccns 340p0Bass: y3Hart0 AOCTUXKEHNS CTpaHbl B obsiacTun
MeanUnHbLI U 34paBooOXpaHeEHUs» (cchepa 34PaBoOOXPaHEHVS, hapMaLeBTUKa N BUOTEXHOI0MrNN)).
s npoBeaeHVs Urpbl Bbl MOXXETE MNCMOJ1b30BaTh Npe3eHTauunio «irpa-pasMmHKa».

CnoBo neparora: Bbl y>Ke XOpoLLIO 3HaKOMbI C UTpom «Bepto — He Bepto». Cenyac Ha aKpaHe
NoSABUTCS PAL YTBEPXKOEHWN, U Ballla 3ajada — OTBETUTb, ABAAKOTCSH /I OHU BEPHBLIMU UM YKe HET.
Ecnun Bbl COrMTacHbl C yTBEPXKOEHMEM U YBEPEHbI, YTO OHO MPaBAMBO, TO NoAHUMaNTe 6onblune
nanblbl BBEPX. ECNM Bbl COMHEBaeTeChb B HEM, TOrAa ornyckamTe 6onbluMe nanblibl BHA3.
Mpuctynaem!

1) Poccua ctana nepBoM CTPaHOM B MUPe, KOTOpad 3apeructpmpoBana BakumHy ot COVID-19.
BEPHO. BakuuHa 6bina 3apernctpmpoBarHa B 2020 roay. OHa cracna XXU3HW MHOMMX Ntoaen B
HaLLleM CTpaHe 1 Mo BCEMY MUPY.

2) CerogHsl cpeaHas NpPoaoMKUTENbHOCTb XXU3HU B Poccumn coctaBnseT 64 roga.

HEBEPHO. Takne umndpbl 6bin BepHbl 20 NeT Ha3ad, cerogHsa cpeaHasa npoao/HKUTENbHOCTb YXM3HU
B Poccum — 6onee 73 neT.

3) B Poccum He cyLueCcTBYEeT BO34YLUHON CKOPOM NOMOLUN.

HEBEPHO. Takaa cny»k6a cyLlecTByeT, M OHa Ha3blBaeTCca HaLlMoOHaNbHaa cny»>kb6a caHuTapHoOM
aBMauunun. E€ ocHOBHaA 3afa4a — OKa3blBaTb JIIOOAM MOMOLLL B OTOANTEHHbLIX M TRYOHOLOCTYMHbIX
yronkax Poccrmn. Ho oHa Takke MMeeT 3HauYeHre B KPYMHbIX ropoaax, B KOTOPbIX MPO6KKM 4YacTo
MeLLIaT MallMHaM CKOpOWM MOMOLLM Jo6paThca A0 NaLlMeHTa.

4) B Poccm MeguLUMHCKas NoMoLUb siBNseTca 6ecrnsiaTHOM.

BEPHO. B Hawlew cTpaHe BCe rpakgaHe MMetoT MPaBo Ha 6ecnnaTHyo MegUUKMHCKYO MOMOLLb.

5) B Haweu cTpaHe HEKOTopble onepauuu NpoBoasaTcs NpuU NOMoLLM po60TOB.



BEPHO. Takmre onepaumnm MOXXHO Ha3BaTb OOHUMU U3 CaMblX COBPEMEHHbIX METOL0B
XMPYPrmyecKoro BMeLlaTeibcTBa. Hawm MeanKm ycrnewHo BHeLPAOT 3TU TEXHONOIMMKM B CBOIO
paboTy.

6) B Poccumn He npoBoAasaT o6cneaoBaHMe HOBOPOXAEHHbBIX HA FreHeTUYeCcKUue 3aboneBaHus.
HEBEPHO. HanpoTuB, B Hallew CTpaHe NPOBOOMTCH MaccoBoe ob6cieqoBaHMe HOBOPOXKOEHHbIX Ha
HEeCKOJSTIbKO reHeTUYECKMX HedyroB (40 36). 9To NMOMoraeT CBOEBPEMEHHO BbIABNATb OMacHble
3ab6oneBaHMAa U cnacaTb Masnbllen.

7) B Poccuun MOryT npousBoAUTb NPaKTUYECKUN BCE XXUSHEHHO BaXKHble JIeKapcTBa.

BEPHO. OTeuyecTBeHHasa MPOMbILWIEHHOCTb CMOCO6Ha MPOM3BOANTbL OKOMo 80% BCero
ACCOPTUMEHTA M3 MEePEYHS XXM3HEHHO BaXKHbIX JIEKaPCTB.

8) Poccumnckmne yvyéHble paspaboTtanm 6MonpuHTep.

BEPHO. Takue ycTponcTBa OencTBmnTenbHO 6bl CO30aHbl CPa3ly HECKONMbKUMU POCCUMNCKUMM
rpynmnamm yY4€HbIX N3 pasHbIX YHUBEPCUTETOB M KOMMAHWM CTpaHbl. OgHa M3 KMo4YeBbIX 3a4a4
BUOMPUHTEPA — NOMOYb PELLNTb NPobrieMy HEXBATKM JOHOPCKMX OPraHoB. YUéHble paboTatoT Haf,

TeMm, yTObbI yCTpOPICTBO CMOI10 NeyvaTaTb HaCToALlLME TKaHN N Oa>XXe OpraHbl.

NMopTpeT cneunanucTra

CnoBo neparora: NonpobywmTe yragaTb, 3a4a4M Kakoro crneLmnanncTa Bbl cerogHsa dyaere pellaTtb? H
6yny OaBaTb BaM MNOACKa3KW, a Bbl Ha3blBalTe Npodeccuu, KoTopblie MpuxoaaTt BaM B ronosy. Cpa3sy
npenynpexy, YTo Ha3BaHWe HenpocToe.

B cBoel paboTe 3TOT creumanmcT geTanbHO M CKPYMYNE3HO M3ydYaeT 06beKT CBOEro MCccneaoBaHms
M BbIACHAET, N3 KaKMX KOMIMOHEHTOB OH COCTOMT.

OH KOHCTPYUPYET M CO30aET CIOXKHbIEe MPUBOoPbI M TEXHUKY.

Xopoluo 3HaeT BMONOTUID, XUMUIO U GUSUKY.

VIMEHHO 2TOT CNeumanmncT MNPUIOXKMI PYKY K CO30aHUI0 M MOABIEHMIO HOBbIX MPOTE30B,
BUNOMNPUHTEPOB, BUOCEHCOPOB M MHOIOMY OPYrOMY.

B Ha3BaHWK ero npodeccmm ecTb OTChINIKa CPa3y K TPEM HamnpaBneHUam: 6Mmonormm, MegumHe m
MHXXeHepuun.

OTBeThI 06y HaroLINXCS.

Cnoso neparora: [la, otragatb Npodeccuio, 0 KOTOPOW Mbl CErofHA NMOroBOPUM, — 3TO
OeNCTBUTENbHO 3ada4vka co 3BE3004YKON. BrnipoyeM, UMEHHO C TaKUMM CEPbE3HBIMU U CITOXKHBIMM
3ala4aMU exkxelHEeBHO crnpaBnaeTcs 6UoMeanLUUNHCKUM MHeHep. M MoroBopurM Mbl cerofHs

MMEHHO O HEM.



O6paTuTe BHUMaHME, YTO B Ha3BaHWKM NPodeCcCcumn oTAeIbHO 3BYYUT «MeANLIMHCKUM», Bedb
BUOUHYKEeHepPbl CerofHsa TPYOATCA B pa3HbiX oTpacnax. OHM NOMOratoT pelluaTb 3a4a4uu, KoTopble
eLlé BeK Ha3af Kasanmcb Hepa3spelnMbIMU. ECIM roBOPKUTb COBCEM MPOCTO, TO 3TV CMeLUnanmcThbl
MCMNOMb3YIOT MOAXOAbI MHXXEeHEePUKM ONA pelleHns pasHbiX 6uonormdeckmx 3agad. OHM TpyOaTCca B
CEeNbCKOXO3ANCTBEHHOM U GpapMalLleBTUUYEeCKOM HampaBieHUax. BUonH»eHepbl CNoCcobHbl co30aTbh
pPacTeHUa C UMMYHUTETOM K BONE3HAM M MapasuTaM. DTO 3HAUMT, YTO TakMe pacTeHunsa BydeT npotle
BblpalLMBaTh. TakKe BUOUHKEHEPbl BOCTPe60oBaHbl B APYrnx chepax, Harnpumep akonornm. OHu
paboTatoT Had CO34aHMEM HOBbIX BUOOB TOM/IMBA M TEXHOMOMMI A9 OYNCTKU U BOCCTAHOBEHUA
OKpy»Katollen cpefbl. O4eHb YacTo OHUM CO30akoT TO, YEro paHee B NPUPOoae He CyLLeCTBOBaro.
3BYYUT paHTACTUYECKM, HO 3TO NpaBaa. CerogHa MHOMME OOCTUXKEHUA STUX CreLnanmcToB
CTaHOBATCH HEOTbEMIIEMOM YaCTbio Hallle NMoBCeAHEBHOM XM3HU. KaXeTcq, UTO BCE 3TO MOryT
AenaTtb TONbKO BOMNWEBHUKN? DTUX CNeLmManCTOB AeNCTBUTENTbHO MOXHO CPaBHUTb C
BOMLIEBHMKAMM, HO UX CUa 3aKToYaeTCs B OBLLMPHbBIX 3HAHKUAX, YITOPHOM UM NMOCTOAHHOM Tpyae.
BuoMeanLUMHCKME UHXeHepbl pa3pabaTbiBaloT MeduLMHCKoe 060pyaoBaHMe, HOBble MeTob!
OMNAarHOCTUKM, HOBble MaTepuarnbl, MpPoTe3bl, 6BUOCEHCOPbI, BUOMPUHTEPDI, KOTOPble B ByayLleM
CMOryT MedvaTaTb HaCToALLIME TKaHU U Oaxke opraHbl. MNpeanarato y3HaTb 60/blie 06 3ToM

3aMevaTenibHoM Npodeccmm oT CaMoro 6UOMeMNLIMHCKOTO MHYXeHepa. BHMMaHKe Ha aKpaH!

Bupeoponuk «<buomMeamum HCKMH NMHXXeHep»

OnucaHne ponnka: obydaroLmecs 3HaKOMATCS C NpeacTaBuTeseM npogpeccumn, yriybnsaioTcs B
rnpogeccnoHasibHbIVi MOPTPET broMeaANLNHCKOrO MHXXEHEpPa, y3HatloT 06 0CO6EHHOCTAX ero

paboThl.

O6cy)XaeHune ponuka

CnoBo neparora: [NpekpacHbli Buaeoponmk! Kakaa nonesHaa n Hy>XHaqa npodeccuda. PebaTa, Bac
3aMHTepecoBana npodeccusa «6MoMeanLMHCKNM MHXeHep»? YTo Bac 6oblle BCEro BnevaTimnao?
XoTenocbk 6bl NOMNPO6GOBaTb CBOW CUSbl B 3TOM Npodeccnmn?

OTBeThl 0byYaroLNXCA.

Cnoso neparora: OT/IMYHO, pebaTa! Kak ckasan repom Buaeoponmka ®épop CeHaTos, 3Ta
npodeccma MogonaéT TeM, Y KOro eCTb UccnenoBaTenbCkMim ayx. OH TOYHO eCTb y Bac! Xotute

Monpo60oBaTb BbIMOMHUTbL 330a4M BMonHXKeHepa? Torda nepexogmm K CUMynaTopy npodeccuu.



Cumynarop npodeccumn: «<bUoOMeaNLUMNHCKUNA UHIKEHEep»

dopmMar: 3aHATUE B KOMMNbIOTEPHOM KJlacce

PekoMeHpauua

Pacnpeﬂe/wlTe KJ1acC Ha MUHW-rpyriribl (He bosiee 5 YyenoBek), A1 KaXX 0N rpyriribl 4OJIXKEeH 6bITh

MK n goctyn B UHTEPHET.

[ocTyn K cuMynsaTopy npodpeccum

Ccbinika Ha cumMynaTop npodeccuu: https://bvb-kb.ru/bie.

BeeaunTe 3Ty CCbl/IKYy B bpay3epbl BCEX KOMMbIOTEPOB, 3a4€VCTBOBAHHbIX AJ151 MPOXOXAEHUS
cuMysigTopa rpogeccun. PekoMmeHAyeTcs 3apaHee BKIYNTb Ha [TK cumMynsaTop nav pasgarthb
CCbIJIKY 0by4YarommMcsa A5 nepexona Ha BbINoJIHEHNE CUMYIATOPa

BaxHo! He 3abyabTe 03HaKOMUTBLCA C NaMATKOW, pa3MeLUEHHOV B Havyasle 3aHATUSA, n
opraHn3oBaTb paboyee NpoCTPaHCTBO, @ TakXe CKavyaTb AOMOJIHUTE/IbHbIE€ MaTepnasibl B

COOTBETCTBUN C peKoOMeHAalnAaMU.

CrapToBas cTpaHuUa

CnoBo negarora: Pe6aTa, HacTano BpeMsa NobmxKe no3HakoMUTbLCA € 3a4a4aMu BUOMEOULUHCKOrO
MHXXeHepa. BO3MOXXHO, Bbl 3aX0TUTE 3aHMMATbCA UMW eXXeHEBHO U CerogHaLHAa npodnpoba
CTaHeT MepBbIiM LIaroM Ha NMyTu K YCNeLlHOW Kapbepe B 3Tol chepe. Mnu »Ke Bbl MOMMETe, YTO BaM
Mo Oylle YTo-TO APYyroe, U 3TO ToXe ByaeT XOPOoLUMM pe3y/bTaToM. Kak cKasasl Hall repoi, HYyXHO
npo6oBaTb, UTO6bI 3TO NOHATL! NTak, Mepen BaMM CTapTOBbIe CTPaHMLbl CEroAHALLHEN NPOodnpPo6bI.
[aBanTe NpPoYTEM ONMcaHme creLmanbHOCTV U HanyTCTBME OT 3KCMepTa.

lMeparor, mogepaTop-o0byHaoLnNNCa nan 0o XenarLwm 3a4NTbIBaeT TEKCT.

[pOKPYTUTb CTPAHNYKN BHN3 N KJIMKHYTb M0 KHOMKe «K 3a4aHunio».

Bornipocbkl ans obcyxaeHus:

Bbi cuntaeTe 3Ty npogheccuio nepcrnekTuBHou n soctpeboBaHHou? lNMovyemy?

Kakue npobsiemMbl noa cuay pewwmnTb buoMeanumnHCKoMy nHxeHepy? Hanpumep, pa3paboTka HOBbIX
MEeTOo0B ANarHOCTUKN 3abosieBaHUS.

Ha3oBuTe Tpu LLUKOJIbHbIX NPeaAMETa, KOTOPbIE Ba)XHO 3HaTb BMOMEANLIMHCKOMY MHXEHEPY.

Hanpumep, xumunsa, buosaornsa n pyusnka.


https://bvb-kb.ru/probes/bioengineer

3apaHue

CnoBo neparora: Pe6aTta, MoOKa Bbl HE Ha4Ya M BbIMOMHATbL 3adaHMe, 9 XO4Y HAaMOMHUTb HECKObKO
BelLen, KOTopble MOMOIYT BaM CMpaBUTbCca € Npodnpoboin. Bo-nepBblX, y BAaC eCTb MOMOLLHUK B
BMOE CNpaBoYHMKA. Bbl HaMoéTe ero B MpaBoM BepXHEM yrny akpaHa. Ecnm BaMm noHano6artcs
MOOCKa3KM O/ BbIMOMHEHMA 3a4aHMM, TO Bbl HAMAETE MX B CMPaBoOYHMKe. TaM e npeacraBfieHa
agonofHuTenbHas MHdopMaumsa. BcTpeTmnca HeE3HAKOMbIM TEPMUH? 3adaHMe NMoKa3asoCh CAIMLLKOM
CNOXHbIM? ObpallanTech K CNPaBoYHKMKY. He 6onTechb HeBepHbIX oTBeTOoB! MNMpuctynaem!

lMegaror, MmogepaTop-o0byHaoLnMNca nan J0bov XenarLm 3a41TblIBaeT TEKCT.

lMepexon Ha cregyrowyro CTpaHuLy — o KHorike «HaynHaem!»,

3HaKoOMbTeCb

CnoBo neparora: BamM npeactonT cTaTb 6UOMEAUNLIMHCKUMU UHXKEHEPAMM U BbIMOMHUTb BayKHOe
3afaHre — co30aTb HeOobblUHOE YCTPOoMCcTBO. OHO CMOXKET ByKBafIbHO CLUMBATb pPaHbl,
OCTaHaB/IMBaTb KPOBOTEYEHUE 1 MOMOraTb KOye BbiCTpee BOCCTaHaBMIMBATbLCSH Mocre
noBpeXxaeHnsa. 3By4mMT HEMPOCTO, HO Bbl cripaBuTechb! Ckopee npucTtynaem!

lMeparor, MmogepaTop-o0byHaloLnMNCca nan J0bou XenarLmn 3a41TblIBaeT TEKCT.

Tpy TEKCTOBLIX M0J11 «3HAKOMbTEChL!» NPO/INCTLIBAIOTCSA PACOSIOMEHHON Ha HUX CTPEIOHKOMN.

lepexon Ha creayroLyo CTpaHULy — o KHOrkKe «Briepéng».

YacTtb 1: Bbi6Op rend

CnoBo neparora: Balla nepBad 3agaya — NMOHATb, KAKMMM CBOWNCTBAaMM O0/MKeH 061afaTh Ball
OyOyLMM 3aXKMBASOLWLMIA BMoMaTepman. YTobbl 3To caenaTtbh, CHavana HeobxoanMo pPas3obpaThbcs B
Pa3HbIX CBOMCTBAxX. BaM HYy>KHO cOeAMHUTb TMHUAMU Ha3BaHKeE CBOMCTBA M ero ornurcaHue.
3arngaHuTe B CNPaBOYHUK, YTO6bI y3HaTb 6osblue MHbopMaL MM 06 STUX CBOWCTBAX.

MNMepBoOe 3apaHue

3agayva: coeanHUTL ApPYr C APYroM Ha3BaHWe CBOVWCTBaA (Ca1eBa, 3€/1EHbLIVIi CTONIOUK) n ero
onucaHue (crpasa, cepbivi CToNbuk). Bcero 6yaeTt natb nap.

MexaHvKa: HaXxnumMasi Ha CBOVICTBO B JIEBOM CTOJIbVIKE, HYXKHO BblbpaTb ero ornncaHne BO BTOPOM
CTONIbUKE HaxxaTueM Ha COOTBETCTBYIOLLYIO KHOMKY. EC/in OTBET BEpPHbIV, CBOVCTBO U ero
onvcaHne coeauHATCA JIMHneN. [loce 3Toro MOXHO NePexoanTb K caeayroLemy cBoucTBy. pu
HEeBEPHOM OTBETE BBEPXY MNOABUTCA rnpenyrpexgeHue,  MOXHO NMoBTOPHO cAesaTb Bblbop. Y
obyyarwmxca bynet 6eCKoHe4YHoEe KOJIMYECTBO MOrbITOK B JII06OM riopsigke, 4Tobbl HaviTy BEPHbIE

rapeil. YT06bI BbIMNO/IHNTL 3a4aHue, HYXXHO BEPHO COeaANHNTb BCe ATb rnap, rnocjie 4ero rnosaBuTCA



MHpOPMaLIMOHHOE M0JI€ N BO3MOXHOCTb MNEPENTN KO BTOPOMY 3afaHuIo Mo KHorke «[asiee».
MNMoaockaska oana neparora:

ClwmMBKa — CrNocoBHOCTb MOIMMEPOB BHYTPU r'MApOorensa CBA3bIBaTbCH B LIEMOYKY rnocre
dU13NYECKOro U XMMMYECKOro BO3aenCTBUS;

CTOMKOCTb — CMOCOBHOCTb 06eCcnedYnTb MEXaHMYECKYHO MPOYHOCTb;

AQresma — cnoco6HOCTb CUENNATb Mexkay CO60oM pa3Hble MOBEPXHOCTM TBEPAbIX U YXUOKUX TEN;
Bu1ocoBMeCTMMOCTb — CMOCOBHOCTb MaTepmana BCTpanBaTbCa B opraHM3M 6e3 Bpeda aonga
nauneHTa;

BbloaBnmMBaeMoOCTb — CMOCOBHOCTb 6e3 NpobnemM NpPoxoamnTb Yepe3 OTBEPCTME B LLMpULLE.

BTtopoe 3apaHue

CnoBo neparora: OT1n4Ho! NepexoanM Ko BTOPOMY 3afaHuto. Tenepb BaM HYXXHO BbibpaTb
MaTepuan, KOTopbiy 6yaeT COBMECTUM C Koyel YenoBeka Ha 100%. 2To MoMOoXKeT Ballen byayLien
pa3paboTke cTaTb addeKTUBHOW. [MpOoTeCTUPYNTE BCE BapUaHTbl U BbIGEpUTE HaUMyYLLUN.

3agayva: npoTecTupoBaTb BCE MaTepualsibl n BbibpaTb TOT, KOTOPbIV By4ET Sy4dLUe BCEro
COBMECTUM C KOXEU 4esl10BeKa.

MexaHvKa: HaXXMuUTe Ha KHOMKW «TecTtupoBaTb» B JIIO6OM riopsake. Eciiv maTepuas He rnogxoauT,
MosIBUTCA MHPOPMaLMNOHHOE r0oJ1e, U MOXHO MPOLAOJIKUTL TECTUPOBAaTbL APYrne MaTepuarsisl,
HaxxaB Ha KHOrMKYy «[1pogoixxunte». Eciv matepuas noaxoauT, TO MNOABUTCA MHGHOPMaLMOHHOe
rosie ¢ 4OMNOJIHUTE/IbHOW MHpOPMaLmneN, 3aTEM MOXHO MNPOBEPUTL APYrne Matepualsibl, HaXXas Ha
KHOMkKy «[1poaosmxuTb». [poTecTupoBas BCe MaTepualsibl, MOXHO NepenTn K TPeTbeMy 3a4aHuio.
BepHbivi OTBET: a/lbrHaT HaTpUA.

lMepexon Ha cenyroUly0 CTpaHULy — Mo KHOMKe «[1poao/IXKUTE».

TpeTbe 3apgaHune

CnoBo neparora: /igém ganblue. lNepen BaMu TpeTbe 3adaHme. BaM Hy>KHO BbiGpaTb CBOMCTBA
MaTepmana, KOTopble BaYKHO YUYUTbIBATb MPUW peaKLnmM C Koxen. Bce N CBOMCTBa BaXKHO Y4UTbIBATL?
NooyMamTe n gamTte CBOM OTBET.

3anayva: BeibpaThb CBOVICTBA, KOTOPbLIE BAXKHO YYUTbIBATL Y FEJIS1 1PN PEAKLINMN C KOXKEM.
MexaHuka: HyXHO BblbpaThb, YYUTbIBATb UJIN HE YYNTbIBATb CBOVICTBO I€/151 M1PU PEAKLINMN C KOXKEU.
Bbibop rnpon3BoANTCS KJIMKOM MbILLIKW M0 KHOMKe «loaxoant» nam «He noaxoant». MNpu
HEBEPHOM OTBETE — BBEPXY MOSABUTCS MPEAYNPEXAEHNE, N MOXHO MNOBTOPHO CAe/aTh BbI6OP.
lpuv npaBuibHOM Bblibope cBoNCTBa byAyT NMosiB/ISITLCS B COOTBETCTBYIOLLNX KOJTIOHKaX. YTobbl
npoviTh 3afaHne, HyXHO BEPHO pacripeaesinTb CEMb CBOVICTB.

Monackaska ansa neparora:

AHTUCENTMYECKOE OenNCcTBME — NOOXOAUT,;

ApoMaT — He MoaXOAUT,



BKyC — He NoaxoauT;

KoykHaa MepeHOCUMOCTb — MOAXOOMNT;
MoaBneHue 3alMTHOMN NAEHKU — NOAXOOMNT;
LIlBeT — He moaxoamuT;

Mooaepykka pereHepaLUnm TKaHem — y4YmnTbiBaThb.

lMepexod Ha cnefyroLlyro CTpaHuUy — Mo KHorke «/Jlaneex».

YacTb 2: NMpenapaThbl

CnoBo neparora: Peb6aTta, cnenyouwmMm aTan — caefath Bally pa3paboTKy Mo-HacToALWeEMY
a2pPeKTnBHOM. CHavana HY»XHO M3y4UnTb CyLLECTBYOLIME NMpenapaTbl 1 BbiGpaTb noaxoasuime ans
oyoyulen paboTbl. Bce N oHM oanHaKoBO Npuroaarca BamMm? Ecim Bbl 3a6bi/1n, KAKUMMU CBOMCTBAMM
o6nagatoT Npenapartbl, TO 064a3aTeslbHO 3arnaHMTe B CpaBoYHKMK. Hanpumep, OH HAaMOMHUT BaM,
4TO reMocTaTUYecKme CpeacTBa N3BECTHbI KPOBOOCTAaHaBAMBAOWMM OENCTBMEM. 3adaHne
NOHATHO? [MpucTtynaem!

NMepBoOe 3afaHue

3anaHue: BbibpaThb npernapaThbl, KOTOPbIE NnoAonayT A1 6yayuie paboThi.

MexaHuka: BbIbop NMPonNCxXoanT KJAMKOM MbilLN Ha n3obpakeHne npenapata. [pu npaBuibHOM
BblbOpEe n30bparkeHne oKpacuTcs B cepbivi UBET. [1py HeBEPHOM BblIbOpe BBEPXY MOSIBUTCS
npeaynpexaeHue, N MOXHO NMOBTOPHO cAenaTh BbIOOP.

Monckaska ansa neparora:

feMoCTaTUKW,

AHTMGaKTepManbHble CPeacTBa;

O6e3zbonuBatoLlee.

lMepexoa k caeagyrowemMy caangy — rno KHorke «fanee».,

BTtopoe 3apgaHue

CnoBo nepgarora: Mbl ¢ BaMy 06Cy»aanu, 4To BUOUHKEHEPY BayKHO 3HaTb HECKOJIbKO AUCLIMMINH, B
TOM YKMcre Xxmmuio. B cnepytolieM 3agaHmnm 6e3 3HaHUa XUMUK He 0BOUTUCH. MNpodnTanTe 3adaHme,
a 3aTeM MpuUcTyrnanTe K ero BbiMoHEHMUIO.

3apaya: co3gaTb YeTbipe paboymx obpasia.

MexaHuka: YTobbl co3naTb obpasel, Hy)KHO ABUraTh MoJi3yHKN BBEPX WUJIN BHU3 [0 HYXHOIO
3Ha4YeHUs y Ka)xaoro rnpenaparta. MHopMaLmMoHHOE roJie HaJ npenapaTaMmuy noAcKkaxeT, Ha
Kakovi OTMETKE Jlyyllie BCero oCTaBUTb MoJ13yHOK. Korga rpornopunu 'y Tpéx npenapatos 6yayT
pacrnpeaesieHbl BepHo, KHornka «COXpaHUTb BapuaHT» CTaHET akTUBHOU. Hy)KHO Ha)xaTb Ha HEE,

4TObbI COXPaHNTb I'IepBbIVI o6pa3eu. lMoackaska: 419 reMoCTaTuKu n aHTI/I6aKTepl/IaJ7beIX



rnpenapaToB HYXHO pa3MeCcTUTb M0JI3yHOK Ha OTMETKE «cpeaHe», A/ obe3bonmsarowmx — Ha
OTMETKE «MaJio». B cripaBoOYHMKE MOXHO HanTu 06 bACHeHUs 415 Takux rporopumni. Co3haTtb
cneayrowme Tpy obpasya MOXHO B TEX Xe Anarna3zoHax, YTo v rnepsbivi obpasey. [15 3Toro HyXHo
HeMHoro nepeaBuHyTb MOJI3YHOK. [Tocsie co3haHns 4eTbipéx 0bpa3LoB Ha SKpaHe rNnosiBUTCS
MHOpMaLNOHHOE roJie.

Mepexona k cneayoLemy caangy — no KHornke «anee».

YacTb 3: JTabopaTopHble UccrieaoBaHud

CnoBo neparora: Pe6aTa, cnenytollee 3agaHne elé nHTepecHee! BaM npenctonT NpoBecTu
nabopaTopHble nccnegoBaHMa ob6pasLoB rngporena. BaMm npuroaarcsa HacToslMe KadecTBa
BUOUHXKeHepa — NBOMbITCTBO, HABNOAATENBHOCTb U YCUOUMBOCTb. YBEpPEH(a), OHM y Bac ecTb!
Brnepépn k 3apgaHuto.

MepBoe 3apaHue

3agayva: onpeaennTb BapuaHTbl, B KOTOPbIX KJETKW Havyan 4E€JINThCA.

MexaHuka: BbIbOp MPONCXoANT KJIMKOM MbILLUM Ha KBaApaTuK rnoaxogsulero sapraHTa. lMpu
HeBepHOM Bbibope Kpyr OKpacuUTCs B KpacHbIV LUBET. [1py npaBu/ibHOM BbibOpe KPyr OKpacuTCs B
3es1éHbIVI UBET. Bcero Tpu noaxogsawmx sapuaHTa (1, 2, 3). lepexoa K cnegyrolieMy 3agaHno —
Mo KHorke «Briepén».

BTtopoe 3apgaHue

3anada: OLUeHUTb UMTOTOKCUYHOCTb 06pa3LoB 1 3aTeM OrnpeaesinTb, KAKo U3 pacTBOpPOB He
noaxoanT A4/151 AasibHevien paboTsl.

MexaHvKa: HaXXMUTe Ha KHOMKY «BKJII0YNTb», TaK BKJIIOYNTCA Y/Il0oOpecLeHTHas 1aMra. 3atem
HY>XHO BblbpaTb obpa3eL, Yeu UBET bmKe K CUHEMY, TO eCTb obpa3eL ¢ HaMMEHbLLINM
KOJINYECTBOM XXUNBbIX KJI€TOK. BbI6Op rponcxoanT KJIMKOM MbILUM Ha NoaxoAasaLwyo konby. lNpu
HeBepHOoM Bbibope kosiba oKpacnTcsl B KpacHbivi UBET. pu npaBuibHOM Bbibope nossntcs Kosba
OKPpacuTCs B 3€/1EHbIVI LIBET.

BepHbivi oTBET: CnHAA Kosiba.

lMepexod k cnegyrowjemMy 3agaHno —rio KHorke «/flasee».

TpeTbe 3apgaHune

3apaya: ncneiTaTb 06pa3Lbl Ha aare3nko, To eCTb Ha CrOCOBHOCTb Pa3HOPOAHbLIX TEJ NPUANNaThb U
yAEepPXNBaTbCSI MeXAY COOOM. ITO MOMOXKET rmAPOresto NPUKPENIATLCS K paHe.

MexaHuka: BbIbpaTb MoAXOAALUNN BapnaHT. Beibop nponcxoanT KJINKOM MbILLUN Ha MOAX0ASLLUNM
Kpyr. ECniv oTBET HEBEPHbIN, BBEPXY MOSABUTCS MPeayrnpeXaeHne, i MOXHO NMOBTOPHO CcAe/aTh

Bbibop. MNpu npaBnibHOM Bblbope MosiBUTCA MHGHOPMALIMOHHOE r0J1e C KHOMKOW «[anees.



YacTtb 4: NMpoeKTUpoBaHMe YyCTPOMCTBA

Cnoso neparora: Hactano BpeMa npakTU4eckmnx paboT. Tenepb BaM HY»KHO CMPOeKTUPOBaTb
oyayliee YCTPONCTBO M A9 3TOr0 HY>KHO Bbli6paTb €ro KOMMOHEHTHI.

3aaaya: BbibpaThb nogxogsaLyo oopmy Kopryca byayLero yCcTponcTaa.

MexaHvKa: KJNKHYTb o n3obpaxxeHuto noaxoasLlero sapmaHTa. lpn HeBepHOM Bbibope BBEPXY
NnosBUTCA npeaynpeXxaeHne,  MOXHO NMOBTOPHO cAeslaTb Bbibop. [1ocsie BEpHOro BbiMoJIHEHNS
3a4aHuNsa Ha IKpaHe rnosiBUTCSA MHMOPMaLMOHHOE roJie.

BepHbivi oTBET — nuctoneTt-baacrep.

lMepexoa kK caeayrowemMy caavigy — rno KHornke «flaaee».

3apaya: onpenennTb, CKOJIbKO HYXHO LUMPULIEB M04 KaXXAbli KOMMOHEHT.

MexaHvKa: BbiI6Op NMponNCXoaNT KJANKOM MbILUW Ha NMOAXOAALNV BapuaHT oTBeTa. [1py HeBEepHOM
OTBETE BBEPXY MNOSABUTCS NpeayrnpexneHne, i MOXHO NoBTOPHO cAaenaTb Bbibop. [pu npaBuibHOM
BblboOpe NosiBUTCA MHPOPMAaLIMOHHOE roJie C KHOMKoW «anee»,

BepHbivi oTBET: 2 Lunpuvua.

3anada: onpenennTb, KAKOU UCTOYHUK NMUTaHUS Heobxoanm bynyiLemy yCTPOVICTBY.

MexaHvika: BblbOp NMponNcxXoanT KJAVMKOM MbILUW Ha MOAXOAALUNY BapUAHT OTBETA: «Ha
baTaperikax», «akkKyMmysisiTop ¢ EC/in oTBET HEBEPHbIV, BBEPXY MNOABUTCA rnpeayrnpexaeHve, v
MOXXHO MOBTOPHO caesath Bblbop. Npy npaBu/ibHOM Bblibope NosaBUTCA MHHOPMaLMOHHOeE roJie C
KHornkow «[lanees.

BepHbivi oTBeT: akkymynaTop ¢ USB-riopTom.

3agaya: BeibpaTh UBET byayLiero ycTpoucTBa.

MexaHvika: BblbOp NMpouNCXoANT KJNMKOM MbILUW Ha LUIBETHOWV KPYr. 34eCb MOXHO MposiBUTb
aHTa3no 1 BblbpaTk 11060V LUBET, BEPHOIr0 OTBETA HET. 3aTEM Ha)KaTb Ha KHOMKY
«llogTBepanThb».

lMocne BepHOro BbIMOJIHEHWSA 3a4aHNs Ha SKpaHe NnosBUTCA MHGpopMaunoHHoe rose. lNepexon K

cregyrLiemMy caangy — rno KHorke «llepevitn K puHasy».

3aKnUYnTebHbIN 3KpaH

CnoBo neparora: Gnecraulaa pabota! OKyHYNMCh B Mpodeccuto GUOMeanLIMHCKOTO MHKeHepa?
Bam noHpaBmnocbh? [laBanTe 03HaKOMMMCS C COBETAMM OT 3KCMepTa M NoaBEOEM UTOIMM Hallew
MHTEpeCcHOM PaboThl.

lMenaror, mogepaTop-o0byYaoLLUNACA Nan 060N XENALNV 3a4YNTbIBAET TEKCT.

3akKJ/1loueHue



Urpa «Hanau napy»

Ecnv no3BosisieT BpeMS, TO MOXHO MpPoBeCTU € 0by4daroLmmMmncs HEOOIbLLYIO Nrpy.

Cnocob mrpbi: Obyyaolumecs npoaosKarnT paboTaTbe B CBOUX KOMaHAax. 3aAgadya — HauTu napy
bunoTexHosorn4eckow 3agaydn n ob1acTu, B KOTOPOW CTOUT 3Ta 3agava. B urposovi popme
obyyarLuinecs y3HartoT 0 3aJadax crneunaancToB B 061acTv 6BMOTEXHOIOrnv M BUOUHXEHEPUN.
Takxe riegaror CMOXeT paccka3aTb 0 BMOTEXHOIOMMYECKUX JOCTUXKEHNAX, NCIMOJb3Y S
CrpaBoOYHUK.

CnoBo neparora: Pe64Ta, Bbl cerogHs yoeamnmch, YTo cneumanimcTbl Mo 6UONHKEeHEePUM OYeHb
HY>XHbl. [No6anbHO MUMEHHO chepa BUOTEXHOMOMMIA CrNocobHa CrNpPaBMTbCA CO MHOMMMIK Bbi30BaMM
COBPEMEHHOIo MMpPa — OT CO3AaHUA CENTbCKOXO3ANCTBEHHbIX KY/1bTYP, KOTOPbIe aganTupyTcs K
M3MEHEHMUIO KNTMMATa, 0 BOCCTAHOBMEHUA NOonynauni »}XmMBoTHbIX. Cedac 4 npeanarato Bam
MO3HAaKOMMTbCA C BUOTEXHONOTMYECKMMIM 3aa4aMK B pa3Hbix cdhepax. Bbl pazgenntech Ha Tpu
KoMaHAbl. Balla 3agada — HanTu moaxoasulyto mapy 6GUoTexHoNormdYeckom 3agadm n eé obnactu. B
KOHLLE MIPbl § MOMPOLLY YH4aCTHMKOB KaXkaoM KOMaHAbl Mo o4yepean Ha3BaTb BepHble rnapbl. A 4
PacCKayky BaM O JOCTMIKEHMAX HaLLMX CNeLManMCcToB B 9TUX HanpaBleHUsaXx.

LemoHcTpaunsa cnaviga «Havian napy». Ha nepsom cnavige — nepernyTaHHble gaHHble. Ha BTopom
— ripaBuJibHbI€ OTBETHI.

MNMpaBuibHbIE OTBETHI:

Co3gaHune HOBbIX BakUMH — DapMaLeBTUKa;

Co3pgaHune buonpumHTepa — PereHepaTmBHaa MeounLmHa;

Co3gaHune HaHo4YacTuL, — HaHobumnoTexHonorms;

Co30aHune HOBbIX MOMIE3HbIX MPOAYKTOB MTaHUa— [NMLeBasg MPOMbILLUTEHHOCTD;

Co3gaHune MeToda OYMCTKM CTOUHbIX BOA, — DKOMOrus;

Co3gaHune pacTeHM C HOBbIMU CBOMCTBaMM — CeflbCKoe XO3AMCTRO;

Co3faaHme TeXHONOrMK BblpallMBaHMSa LIeHHbIX BUOOB pbl6 — MopcKas 6MOTeXHOMOMrMs.
CnpaBOYHUK [NA neparora:

Co3aaHuMe HOBbIX BaKUUMH — PapMaueBTUKa. O6LIECTBO UCMOMb3yeT 60MblLLIOE KOMMYECTBO
OMOTEXHONOMMYECKUX MPenapaToB: MHCYMHbI, FOPMOHarbHble NpenapaTbl, a TakXKe BaKUMHbI. 11X
MPOM3BOACTBO CTa/IO BO3MOXXHbIM 61arofgapa CKpynynésHom paboTe 6MOTEXHONOroB. Tak,
oTeyecTBeHHble CreLManmcTbl CO30aM HECKOMbKO BaKLMH OT KOPOHaBMpyca. TP BaKLUMHbI 6bln
pa3paboTaHbl HauMOHaNbHbIM MCCNeaoBaTeNbCKUM LLIEHTPOM 3MMAEMUONMOrMU U MUKPOBMONOTrnM
M. M. @. NamManeu, rocygapcTBEHHbIM Hay4YHbIM LIEHTPOM BMPYCONOrMKM M BUOTEXHONOMMK «BeKTop»
M LEHTPOM MMeHW YyMakoBa. bonee Toro, cneumanmctel «BekTopa» co3gan HOBYHO
MPOTMBOOCMEHHYIO BaKLMHY, KOTOPYIO MIaHMPYOT 3aMyCTUTb B MPOU3BOACTBO. M 3TO TO/TbKO

HebonMbllaga YacTb MPUMEPOB PaboT POCCUNCKUX BUOTEXHONOIoB B dapMaLleBTUKE.



Co3paHue 6uonpuHTepa — PereHepaTtuBHaa MeguumHa. NpumepHo 20 neT Ha3ag B 061acTu
pereHepaTtMBHOM MeauLMHbI CTano $OPMUPOBATLCA TaKoe HanpaBneHue, KaK OUOMPUHTUHT. OHO
MPU3BaAHO PEeLUNTb NpobreMy HEXBATKM JOHOPCKMX OPraHoB. MICKYyCCTBEHHbIe OpraHbl He MOTyT
peLlnTb 3Ty NpobneMy, MOCKOMbKY Hall OpraHM3M He Bcerga npMHmMMaeT MHOPOLHbIM MaTepuman.
MNepecagka OOHOPCKMX OPraHOB TakyKe HECET pad CepbEe3HbIX MPobneM. BUOMPUHTUHT, TO eCTb
TEXHOMNOMNSA CO30aHMA OPraHOB Ha OCHOBE K/1ETOK CaMOoro naumeHTa, MOXXeT YCTPaHUTb BCe
HegoCTaTKM. DTy 061aCTb aKTUBHO Pa3BMBatOT 6GMoTeEXHONOMMN. OOQHO M3 HEQABHUX MPaHOMO3HbIX
OOCTUXEHWMM OTeYeCTBEHHbIX CNeLMnanmncToB — co3fdaHmne 6UonpuHTepa, neyatatoLlero Markme
TKaHW HeMocpencTBeHHO Ha paHax NaumMeHToB. Ero paspaboTtanm B YHUBEPCUTETE HayKM U
TexHonormm MNCKC.

Co3pnaHue HaHo4vacTuy — HaHo6uoTtexHonorus. Y npMMeHeHa HaHO4YaCTUL, OFPOMHbIN
MoTeHLMaN BO MHOMMX 06/1acTaX, HanmpuMep neyYeHmnm oHKo3aboneBaHMM. Tak, HAHOYACTULLbI MOTYT
[OCTaBNATb HeOoBXxoaMMble NeKaPCTBa NPAMO K ONyxosun. Mo aTon NpudmHe 6GUOTEXHONOM aKTUBHO
paboTaloT Hag co3daHmeM Takmx YacTmu. Cpenn NocnegHmx OOCTUXKEHUIM OTeUeCTBEHHbIX
cneunanncToB — pas3paboTKa HaHOYaCTML, KOTOPbIE YCUMBAIOT AEeNCTBME pagmoTepanmm npu
neyeHMM oHKo3aboneBaHMM. PaspaboTka NPMHAONEXUT cneumnanmctam MHCTUTyTa TeopeTmyeckom
M akcnepmuMeHTanbHom 6nodmsmkm PAH (MyLwmHo).

Co3aaHue HOBbIX MONEe3HbIX MPOAYKTOB NUTaHUA — lNuLleBasi NPOMBbILLIIEHHOCTb.
BroTtexHonormyeckme npoLecchbl MPMMEHSAKTCA B MUNLLEBOMN NPOMbILLIEHHOCTM A9 MPOU3BOACTBA
MHOIMX MPOAYKTOB MUTAHME, HAaNnpUMep MOTOYHOKUCTIbIX MPOAYKTOB UM 0o06aBOK. OHM CMOCO6HbI
npuraaBaTb MPOOAYKTAaM HOBble OTTEHKM BKyCa M apoOMaTa, a TakXKe Mofie3Hble CBOMCTBA. Hanpumep,
yuéHble KO)XHO-YPanbCKOro rocydapcTBeHHOro yHmeepcuteTa (FOYplY, HenabumHck) paspaboTtanu n
nepBbl B POCCcUK Cbip C pacTUTENbHBIM KOMMOHEHTOM 6epbepnHOM. OH MOBbILLAET UMMYHUTET Y
nogen v CNy>X1T ang NpodUNakTUKM BocnanmTenbHbIX 3aboneBaHnn. M TakmMx NnpmuMepos
M306peTeHnM POCCUMNCKMX CNELLMATUCTOR O4YeHb MHOTO!

Co3aaHMe MeToAa OUYMUCTKU CTOUYHbIX BoA — dKonorusd. 13BeCcTHO, UTO CTOYHble Bodbl HEOO6X0OMMO
ouMLLaTb Nepen TeM, Kak OHM NonaayT B MPUPoaHble BOOOEMbI. BUOTEXHOMOMM 3aHATHI Pa3pPabOTKOM
METOLOB OUUCTKM TAaKMX BOL, U Y)KE MPELSTOXUAN PAL MHHOBALMOHHbBIX TEXHOTOMMIN. Hanpumep,
TOMCKMe yU€Hble co3aanm buonpenapaT ang O4NCTKM BOJOEMOB OT NaslbMOBOIo Macna, a
cneumanuctbol yHusepcuteta MUCUC co3ganm maTtepman ansg O4MnCTKM BOObl OT TOKCUMYHOIO
MPOMBbILLUNTIEHHOTO 0TX04da. [Mogo6HbIe TEXHONOMMKM MOMOAOT YNYYLLNTb KOOI UIO.

Co3aaHue pacTeHUM ¢ HOBbIMM CBOMCTBaMU — CefibCKoOe XO039MCTBO. Pa3zBUTME CebCKOro
XO3AMCTBA CNIOXXHO NPeAcTaBMTb 6e3 COBPEeMEHHbIX TEXHOTOMMM, B TOM YmMcrie BUOTEXHONOMMYECKMX.
OHW MOMOTatoT MOBbLICUTb MPOAYKTUBHOCTb CEMTbCKOXO3AMCTBEHHbIX KYbTYP M Ka4eCcTBO YpoyKad.
MeToabl 6BMOTEXHONOMMKM HEOBXOOMMbI ANA Pa3HbIX Llenen, Harnpumep noaydyeHns pacteHuni,

yCTOl7IL4VIBbIX K MSMEeHEeHWNAM KITMMaTa U BpegnTesTIdM. B Poccum 6bi1 co3paH COpPT nuweHumubl,



KOTOPbIV MO3BOMIUT 3HAYUTENbHO YBENMUUNTL YPOXKaW B HEHEPHO3EMHOM 30HE. TOMCKUE YYEHbIE
TakXXe npuaymanm cnocob BblpallMBaHMa KapTodens, yCTOMUYMBOIro K BUPYCaM.

Co3paaHuMe TeXHOTIOrMm BblipallMBaHUA LLeHHbIX BUAOB pbl6 — Mopckaa 6uoTexHonorus.
BuotexHonorna nrpaeT orpoOMHY0 POSb B PbiGOBOACTBE. TakKMe TEXHOMOMMM MOMOTratoT YAYYLMTb
POCT 1 300POBbe PbIbbI, @ TaKXKe MOBbICUTb 3PDEKTUBHOCTb MPOU3BOLACTBA PbIOHOM MPOAYKLUUN U
YMeHbLUNTb BO3OENCTBME Ha Npupoay. Hanpumep, Ha CobCckoM pbiBOBOOHOM 3aBOAE, KOTOPLIN
HaxogmTca B AMano-HeHeLKOM aBTOHOMHOM OKpyre, 6BUOTEXHOMOMM Hay4YMAMUCh BbipallmMBaTh
HebMy — MOYTU MCYE3HYBLLYIO NPEeacTaBUTENbHMLY CEMENCTBA JTOCOCEBLIX.

CnoBo neparora: Hactano BpeMs Ha3BaTb BepHble rnapbl. KTo xoueT HavaTb?

lMeparor MoXxeT no o4yepean Ha3biBaTb 00y4arOLUNXCA N3 Pa3HbIX KOMaHA4 v MPOCUTb UX 3a@4YNTaTb
oTBeThl. EC/I OTBET HEBEPHbIVI, Neaaror Ha3sblBaeT BEPHYI0 napy. lNocie kaxxgov rnapel riegaror
MOXXEeT paccka3aTb 00y4aloLmmMcs O NocaeaHNX JOCTUXEHNAX OTE€YECTBEHHbIX CNeUnNaancToB B
obcy>xaaemMom HarnpaBsieHUn (M3 CripaBoOYHMKa A1 rnejarora).

CnoBo neparora: Kak 300poBo, pebdaTta! Bbl 6necTdalle cnpaBUInCh He TOSIbKO C CUMYIATOPOM, HO U
C Urpon. Temepb Bbl 3HaeTE, HACKOJIbKO XXe pa3Hoo6pa3Hbl BUOTEXHOMOIMU. KCTaTu, Bbl 3aMeTUIN
LLBETOBOE pa3fesieHne Tabnumubl? 3TO CAeNaHOo He Cly4YanHO. BMOTEXHOMOMrMM UCMONb3YOTCS BO
MHOTMMX 061aCTaX, MO 3TOW MPUYMHE CYLLECTBYIOT PasNMyHble KNnacCuPrKaLmm, M ogHa M3 CaMblX
nonynapHbIX — Mo LeeTtaM. CerogHa Mbl MOroBOPUIM O CaMblX MOMNYAAPHbIX HaMpaBleHUAX.
[aBanTe cenyac Mbl Ux onpenennm. KpacHom 6MOTEXHONOMMEN Ha3bliBaOT MEOULMHCKYO
OUOTEXHOMOMMIO, MMEHHO B 3TOM 06/1aCTV Bbl CEFOLHSA BbIMOMHANM 3agaHuve. broTexHonorus
MULLEBbLIX MPOM3BOACTB MOMyYMIa >XENTbIN LBET B 3TOM KaccudmkaLmm, a akonormyeckada
OMOTEXHOMOMMA OKpPacKiach B CEPbIN LBET. benblv LBET MMeeTca y BMOTEXHOIOMMYECKOMN
OUMOIHEPIeTUKM, @ CUHNI — Y MOPCKOW BMOTEXHOMOMMM. A KaK Bbl CHMTAETE, KAKOWM LIBET Moy4dmia
CefIbCKOX039MCTBEHHAA BMoTeEXHONorMa?

OTBeThI 06y HaroLINXCA.

CnoBo neparora: BepHo, pebarta! 3To HanpaB/eHMe MHaYe Ha3biBAaeTCa 3e/1EHON BMOTEXHOTOTMEN.
Ho 6UoTEXHONOMMK HE CTOAT Ha MECTE, MX BCE Yallle MCMOMb3YOT B CaMbIX Pa3HbIX 061acTaX,
HampyMep, OaXKe B KOCMOCE, MO3TOMY 3Ta KnaccndmKaLuma pacllnpaeTcs M NoaBAgiOTCS HOBble

LBeTa.

KapTouka npodpeccumn «buoMeanLIMHCKUN UHXXEeHep»

JononHnTenbHble MaTepuasibl MPUIOXKEHbI K CLIEHAPUIO 3aHSATUS. 3apaHee pacrnedyaTtaTb KapToYKy
rnpogeccuu (MOXXHO OAHY Ha Kaacc, Ha KOMaHay Win OTAE/IbHO AJ1S KaXKA0ro y4eHUKa).
CnoBo nepgarora: Bbl 04eHb XOPOLLO CNPaBUINCh C 3aaHMEM 1 CMOMK pa3paboTaTb yCTPOWCTBO

019 3aXKUBNEeHUa paH. [Ja, ceryac 3TW C/1oBa OTHOCATCS NULLb K Urpe. Ho KTO 3HaeT, BO3MOXHO, B



6yayLEeM 3TO AOCTUYKEHUE CTaHeT peasibHbIM, 1 Bbl AENCTBUTENbHO CMOXeETe 3To caenath! 9 paa(a)
BPYYUTb BaM HOBYIO KapTOUKy «BMOMeaAnUMHCKUIM MHXKeHep», KoTopad MOMoNHAET Bally
KOMNeKLWMo apTedaKToB. Bbl MOXeTe NoaenmTbca CBOMMK BriedaTNeHUaMM O CUMYaTope
npodeccmnmn. ECim Bac YTo-To YAMBUIIO, ECMM BaM YTO-TO OCO6EHHO 3aNMOMHMUIOCh, CMEeNo NULLIKTE Ha
KapToukKe. 3To He oba3aTeNbHOoe 3afaHune, Ho 6yaeT 300POBO, €C/IN Mbl He ByaeM HapyLlaTb
TPaAOAULMIO U 3aMONMTHUM U 3TY KapTOouKY.

OTBeThl 0byYaroLNXCA.

Mpodurpan

CnoBo neparora: Kak Mbl CErogHa MOHAIN, OOHO M3 BaXKHENLLMX Ka4yecTB BMOoMeULIMHCKOIO
MHXXeHepa — Nto6onNbITCTBO. NPUATHO BUAETb, YTO OHO €CTb U Yy Bac. BUXKy, C KakMM Mto60MNbITCTBOM
N MCKPEHHWM MHTEPECOM Bbl MPOXOoAUTE CUMYNATOPLI MPodecCcuin. 3TO o4YeHb LeHHOo! Ecnn Bam
XO4YeTCsa MPOWTV MOBTOPHO 3TY UMW ApYrMe CUMYIATOPbI, TO BaM HY>XHO MEPENTU MO CChiSIKaM,
YKa3aHHbIM Ha apTedakTe UMM B BUPTyanbHOM ropofe npodeccuin NMpodurpag. NMpobymnTte m

npoxoamTe BCe CUMYNATOPbI, YTO6bI y3HaTb 60/blLe O MPOdEeCcCUaX, KOTOPble MOYKeTe BbliGpaTb.

3aKnw4yeHue

CnoBo neparora: [Joporme peb6atal 4 o4eHb ropyKycCb, UTO Bbl C TAKMM PBEHMEM U HEMOOAENbHbIM
MHTEepPEeCOM 3aHMMaeTeChb Ha HalKx ypokax. CerogHsa Bbl MO3HAaKOMUTNCb C HOBOW NMpodeccuem —
OUNOMEONUMHCKNI MHXEHEP — U BbIMOMHUN BaYKHOE 3adaHme. DTW CNeumanmcTbl O4eHb HY>XHbl B
Halwen cTpaHe. BO3MOYKHO, KTO-TO M3 Bac BbIGepeT 3TOT KapbepHbIM NyTb 1M ByAeT co3aBaTb HOBble
MeTofbl le4eHUsa 1 ANarHOCTUKU. MHe NPUATHO OCO3HABaTb, YTO NEPBbLIN LAl K 3ToM npodeccunm Bbl
coenanu cerogHs, M OH 3ak/to4ancs B 3HaKOMCTBE C 9TUM crielmanmcTtoM. Bonblioe cnacm6o 3a

BalLly CerofHsLLHIO0 NpeKpacHyto paboTy B knacce!



