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NMpo6yto npogeccuio B cepe meanLmnHbI (cﬁMymrrop

npodeccum Ha nnartgopme

npoekrta «buner B

6yaywee>)

BBepeHue

NMoaroToBKa K YPOKy Tembl 32

Yaaxkaemble nedazoau!

Meped nposedeHuem npogopueHmayuoHHo2o 3aHamus «Mpobyio npogeccuio 8 obnacmu

MedUUUHbI» 03HaKoMbmechb C namsmkol 80 8/10XKeHuUU. 3aHamue 8 KOMNbIOMEPHOM KJj1acce

npeanonaaaem camocmoameJ/ibHoe 8bINoJIHEeHuUe 3a0aHuli

o6yyarowumuca Ha K (uHOUBUOYA/IbHO

uJiu 8 MasbiX 2pynnax), 8 06bIYHOM KJlacce — demoHcmpauyua 3a0aHull neda2020M Ha 3KPaHe.

Cnpaska AnA neparora: BUOMEANLIMHCKUIA UHXeHep —

3TO creuuanuct co 3HaHMaMu B obnactu

ecTecTBEHHbIX 1 TOYHbIX HayK. OH nNpuMeHseT noaxoabl UH>XXeHepun B peweHnn 6unonornyecKkmnx 1

MeaANLUMHCKUX 3aaau. Tak cneunanuct pa3pa6aTb|Bae'r mMeanUmnHCKoe obopyanoBaHve, HOBblE

MeToAbl ANArHOCTUKN, 6uoceHcopbl, NpoTe3bl U MHOroe Apyroe. Ho He TONbKO B MeuumHe xKayT

6noMeANLIMHCKNX UHXXEHEPOB. Hanpumep, 3TOT cneunanucTt pa3pa6aTb|BaeT cuctembl U METOADI

3aLNTLI OKPYXKAIOLLEi Cpeabl, HanpyMep O4MCTKIA BOAbl.

OLI.HOﬁ Y3 BaXKHbIX W K/TIOYEBbLIX B CcoBpeMEHHOM MUPE.

MpueeTcrBue

S1a npodeccua nNo npasy cyuTaeTca

Cnoso neaarora: [106pbiii AeHb, Aoporve pebsTal CeroaHs Bac XAET HOBOE npakTuyeckoe

3HAKOMCTBO C npod)eccmef/'l — BbINOSIHEHWE peanbHbIX 3a

[ad, C KOTOpbIMA exxeaAHeBHO

CTallKMBaloTCca cneumanncTbl v KOoTOpble NOMOryT NOHATb, HACKOJIbKO BaM MHTEpPECHa HE TONNbKO

KOHKpEeTHas npocbeccvm, HO 1 OoTpac/iib B uenoM. bonee TOro, Mbl C BAMM Y>Xe roBopuiun 0 TOM, YTO B

COBPEMEHHOM M1pe MHOr1e npogeccuu CyLLECTBYIOT Ha

CTbIKE CaMblX pasHbiX oTpacnew, 1

ceroaHsl Bbl CMOXETE nOI’IpOGOBaTb CBOW CUJ1bl UMEHHO B Takou crneunanbHOCTH. YyTb NO3XXe Bbl

camu nonpobyeTe yrafaTb € HassaHue, a noka Aam nepeylo NoAcKasKy: aTOT cneuuanict co3faér

TexHOoIorum, KotTopbie O4€Hb Ba)Hbl ANa MeAULUnHbI U pa3BuUTUA 3TOW OTpaciu. A noka p.aBaifﬂ'e

l'lOl'lp06YEM BCMOMHUTb, O KakKnX npocbeccvmx Mbl FOBOPWIN C BaMU Ha ypoKe «Poccus 3gopoeast:



Y3Hato AOCTUMXKEHUS CTPaHbl B 061aCcTn MeamnumHbl U 34paBooxXpaHeHns»? Kakue cneymanbHOCTH
BaM 6onbLue BCero 3anoMHUINCL? Nodemy?

Omsembi 06y4arwWuxcA.

CnosBo neparora: Cnacnbo 3a oteeTbl! 340p0OBO, YTO BaM 3aNOMHUANCL pa3Hble npodeccnn. ITo
NMOKa3bIBAa€T, HACKOJMIbKO Bbl pa3Hble, U 3TO npekpacHo! MNoToMy YTO B HalLEN CTPaHe XAyT CaMbiX
pa3HbIX CeuuanunucToB, 4719 3TOro Co34aHbl BCE YCIOBUS, U Bbl BCE MOXKETE HaUTK npodeccuto no
aywe. CerogHsi BacC >XAyT MHTEPECHbIE UIPbl U NpaKTU4Yeckne 3aaaHus, Kotopble 6binu
NoAroTOBJ/IEHbI MPU YY4aCTMM peasnbHbIX NpodgeccuoHanoB B 3Ton obnactu. Tak 4To MoxeTe 6bITb
yBEpPEHbI, YTO CO BCEMWU CEMOAHSILLHMMW 3ala4aMm OHUM CTASIKUBAOTCS B CBOEM peasnibHOM NpaKTUKe.

Hy a Ha4aTb A npeanararo C He60/bLLOW pPasMNHKN.

Urpa-pasMuHka

Pa3muHKa Ha ocHose mamepuasios 00HO20 U3 npedbidywux 3aHamul (Tema 19.
lMpogopueHmayuoHHoe 3aHamMue «Poccus 30oposas: y3Harw docmuKeHuUs cmpaHsl 8 o6acmu
MedUUUHbI U 30pasooxpaHeHus» (cgpepa 30pasooxpaHeHus, gapmayesmuKka u buomexHosozudl)).
ZAna nposedeHus uepbl 8bl MOXXeme UCh0J/1b308aMb Npe3eHmauuo «Mepa-pasmuHKa».

CnoBo neparora: Bbl y>ke XOpoLlo 3HaKOMbI C Urpoii «Bepto — He Bepto». Ceyac Ha aKpaHe
NosIBUTCS psA YTBEPXAEHWUM, U Balla 3aaya — OTBETUTb, SIBISILOTCS SN OHWU BEPHLIMU USN XKE HET.
Ecnu Bbl cOrnacHbl C YTBEPXXAEHUEM U YBEPEHbI, YTO OHO NpPaBAMBO, TO NogHUManTe 6onblune
nanbubl BBEpX. ECnin Bbl COMHEBaeTech B HEM, TorAaa onyckanTe 6osbluve nanblbl BHU3.
MNpucrtynaem!

1) Poccusa ctana nepBoi CTpaHOW B MUPE, KOTOpas 3aperMcTpmpoBasia BakuuHy ot COVID-19.
BEPHO. BakuuHa 6bina 3apeructpupoBaHa B 2020 roay. OHa cnacna >KM3HM MHOMUX Niloen B
Halllen CTpaHe 1 No BCEMY MUPY.

2) CerogHsa cpeaHsis NPoOAOC/HKUTENbHOCTb XXU3HU B Poccumn cocraBnsiet 64 roaa.

HEBEPHO. Takune umdpbl 66511 BepHbl 20 neT Ha3ad, cerogHs cpeaHss Npoao I KUTENbHOCTb XXU3HU
B Poccun — 6onee 73 ner.

3) B Poccum He cyuwecTByeT BO3AyLWHOM CKOPOW NMOMOLLM.

HEBEPHO. Takas cny>6a cywecTByeT, N OHa Ha3blBaeTCsA HauMoHanbHas cny»ba caHnTapHom
aBnaumun. Eé ocHoBHas 3agayva — oKasbIBaTb JIIOASM MOMOLLb B OTAANEHHbLIX U TPYAHOAOCTYMHbIX
yronkax Poccnun. Ho oHa Takxe MMeeT 3Ha4YeHue B KPYMHbIX ropoAax, B KOTOPbIX MPO6KM YacTto
MeLlaT MallnHaM CKOpoKr nomoLwm AobpaTtbcsa A0 NauMeHTa.

4) B Poccun MmegmumMHCKas noMollb aiBnsieTca 6ecnnartHoM.

BEPHO. B Hawen cTpaHe Bce rpakaaHe MMeloT rnpaBo Ha 6ecnnaTHyo MeANLMHCKYHO NMOMOLLb.

5) PoccMACKMEe MeAuKM OnacaloTCA NPUMEHATb UCKYCCTBEHHbIA MHTENNIEKT B CBoeW pabore.



HEBEPHO. HanpoTuB, Hawm Meanku OAHUMU 13 NePBbIX BHEAPSAIOT COBPEMEHHbIE TEXHOSIOMMN B
CBOIO NpaKTUKy. Hanpumep, poccuimnckme Meamkm Mcnosb3oBain CUCTEMbl Ha ocHoBe VI BO BpeMs
pacnpocTpaHeHnsi KopoHaBUpycHon nHdekummn COVID-19.

6) B Hawei CcTpaHe HEKOTOopble onepauuu NpoBOAATCA NPU NOMOLYM po60TOB.

BEPHO. Takne onepaunn MO>XHO Ha3BaTb OAHUMU N3 CaMblX COBPEMEHHbIX MEeTOA40B
XUPYpruyeckoro BMeLllaTenbcTea. Hawy Mmeamkm ycnewwHo BHeapsitoT 3TU TEXHOIOMMN B CBOIO
paboTy.

7) B Poccum ycnewHo npovsBoasT MeaAuLMHCKUEe 3K30CKeneTbl.

BEPHO. bonee 10 neT Ha3aa B Hawel cTpaHe 6bln1 BNepBbIE CO34aH OTEYECTBEHHbIN 3K30CKENET,
MoMoramLMii BOCMOMHATb YTpaveHHble yHKUMKW YyenoBeka. OH NnpeaHasHadeH ans peabmnuraumm
nioaen nocne cepbEsHbiX TpaBM.

8) B Poccum He npoBOoAAT 06cnegqoBaHMe HOBOPOXXAEHHbIX Ha reHeTuJYeckue 3abosnieBaHms.
HEBEPHO. HanpoTuB, B HaweW CTpaHe MPOBOAMTCSA MaccoBoe obcnefoBaHWEe HOBOPOXAEHHbLIX Ha
HEeCKOJbKO reHeTun4veckmnx Hegyros (A0 36). DTo NOMOraeT CBOEBPEMEHHO BbISIB/IATb OMacHble
3aboneBaHWs U cnacaTb MasiblLLEN.

9) B Poccumu MOryT NpoM3BOAUTb NMPaKTUUYECKU BCe YXM3HEHHO Ba)KHble JSieKapcTBa.

BEPHO. OTeuecTBeHHasi NpOMbILLIEHHOCTb cnocobHa npoussoamTb okosio 80% Bcero
aCCoOpTUMEHTA U3 NepeyHs XXNU3HEHHO BaXXHbIX J1IeKapCTB.

10) Poccuickme yuyéHble pa3paboranu 6uonpuHTep.

BEPHO. Takume yCcTponcTBa AENCTBUTENBHO BbI/IN CO31aHbl CPa3y HECKOSTbKUMU POCCUNCKUMMN
rpynnaMmn y4éHblX U3 pasHbIX YHUBEPCUTETOB WU KOMMaHWUIM cTpaHbl. O4Ha 13 K/IoYEBbIX 3a4au
6uonpuHTEpPa — NMOMOYb peLlwnTb NPobneMy HeXBaTKN AOHOPCKMX OPraHoB. YUéHble paboTaloT Hag

TeM, YTOobbl YCTPOMCTBO CMOI/I0 NeYaTaTbh HACTOSILLME TKaHM M AaXke OpraHbl.

MopTpeT cneumnanmucra

CnoBo neparora: MonpobyliTe yragatb, 3a4a4M Kakoro creumnanucta Bbl cerogHs 6yaete pewatb? A
6yay AaBaTb BaM MOACKA3KM, @ Bbl Ha3biBalTe npodeccmm, KoTopble NpuxoasT BaM B ronoy. Cpasy
npeaynpexy, YTo Ha3BaHME HeNMpocToe.

B cBoen paboTe 3TOT cneumnanmncT AeTasibHO U CKPYMYNE3HO U3y4vaeT O6bEKT CBOEro UccneaoBaHus
U BbISICHSAET, N3 KaKMX KOMMNOHEHTOB OH COCTOUT.

OH KOHCTpYMpYEeT U CO3AAET C/I0XKHbIE NPMOOpPbI U TEXHUKY.

XopoLwo 3HaeT 6MoNormo, XMMmio 1 PU3nKy.

MMEeHHO 3TOT cneuuanucT NpPUIOXKUA PyKy K CO34aHUIO N NOSIBIEHMIO HOBbIX NMPOTE308B,

6MONPUHTEPOB, BMOCEHCOPOB U MHOMOMY ZIpYyroMy.



B HazBaHMK ero npodeccmm ectb OTCbIJIKA Cpa3y K TPEM HanpaBfieHnsM: 6uonorum, MegmumnHe m
NHXXeHepuu.

Omsembl 0by4arujuxcs.

CnoBo neparora: [la, otragatb npogeccuto, 0 KOTOPOKM Mbl CEroAHS MOrOBOPUM, — 3TO
NENCTBUTENbHO 3aayka Co 3BE304YKON. BnpoyeM, MMEHHO C TakKMMU CEPbE3HBLIMU N CIIOXKHbLIMU
3aa4aMm eXXeHEBHO CrpaBfsieTcd 6UMoOMeaNLIMHCKUIA NHXEHEP. M1 NOroBOpMM Mbl CEeroaHsi
MMEHHO O HEéM.

O6paTnuTe BHMMaHWE, YTO B Ha3BaHMKU NMPodeccumn OTAENbHO 3BYUUT «MeaULMHCKUIN», Bedb
6buonH>keHepbl cerogHst TpyAATCS B pa3HbiX oTpacnsax. OHM NnoMoratoT pellaTb 3a4ayu, KOTopble
ewé BeK Hazaj KasasiuCb HepaspewnmbiMu. Ecnm roBopuTb COBCEM NPOCTO, TO 3TU CreumanmcTbl
MCMNOSIb3YIOT NMOAXOAblI MHXEHEPUN ANS pelleHust pasHbiX buonornyeckmnx 3agady. OHM TpyasTcsa B
CEeNbCKOXO3ANCTBEHHOM U (hapMaLlEBTUYECKOM HarpaBiieHUsaX. BuonHxeHepbl cnocobHbl co3aaThb
pacTeHUs C UMMYHUTETOM K 60N1e3HSM 1 Napa3mTaM. DTO 3HAYUT, UTO Takue pacteHus byaet npoule
BblpalumBaTb. Takxe 6UoMHXXeHepbl BOCTpeboBaHbl B Apyrmx cdepax, Hanpumep skonornm. OHU
paboTaloT HaZ CO3AaHMEM HOBbIX BUAOB TOMIMBA U TEXHOMOMMA AN OUMUCTKU U BOCCTAHOB/IEHUS
OKpy>katowein cpeabl. O4eHb YacTo OHM CO3Aat0T TO, YEro paHee B MPUPOAE HE CyLLLECTBOBAsIO.
3By4unT paHTaCTUYECKU, HO 3TO npasaa. CerogHst MHOrMe AOCTUMXKEHUST 3TUX CreunanncToB
CTaAHOBSITCS HEOTHLEMJIEMOM YaCTblO HalLen NOBCEAHEBHOM XU3HU. KaXkeTcsi, YTo BCE 3TO MOryT
AENaTb TO/bKO BOIWWEBHUKN? DTUX CAELMaNIUCTOB AENCTBUTENBHO MOXHO CPaBHUTL C
BOJILLEBHMKAMM, HO MX CMUIIA 3aKTOHaETCH B O6LLMPHbBIX 3HAHUSAX, YITOPHOM M MOCTOSIHHOM TpyAe.
BuoMeagmumMHckmne nH>xeHepbl paspabaTbiBatloT MeauumHckoe obopyaoBaHmMe, HOBble MeToAbI
OMarHoCcTMKK, HOBble MaTepuasbl, NpoTe3bl, 6uoceHcopbl, GUONPUHTEPBLI, KOTOpble B ByayLiem
CMOryT ne4yaTaTb HaCTOsILLME TKaHW M Aaxke opraHbl. MNpeanarato y3HaTb 60sblue 06 3ToM

3aMeuaTesnibHoM npodeccnn oT caMoro 6MOMeaANUMHCKOro MHXXeHepa. BHMMaHMe Ha akpaH!

Buaeoponuk «bnoMeaMUMHCKMA MHXXEHep>»

OnucaHue poauka: oby4aruiueca 3HaKOMAMCA ¢ npedcmasumesiem hpogeccuu, y2aybaaomcs 8
npodgeccuoHasibHbIl nopmpem 6UoMedUyUHCKO20 UHXeHepa, Y3Harm o6 oco6eHHOCMAXxX e2o

pabomeil.

O6cy)xaeHme ponmka

CnoBo neparora: lNpekpacHbii Buaeoponuk! Kakas nonesHas n Hy>xHas npodeccms. PebsaTa, Bac

3anHTepecoBana npodeccus «6MoMeanUMHCKUIN MHXeHep»? YTo Bac 6osblue BCEro BrnevyaTinio?



XoTenock 66l nonpo6oBaTb CBOM CUIbI B 3TOW Npodeccnun?

Omsembl 06y4YaroUUXCA.

CnoBo neparora: OT1/M4Ho, pebsata! Kak ckasan repon Buaeoponuka ®égop CeHaToB, 3Ta
npodeccns NoAoMAET TEM, Y KOro eCTb nccneaoBaTenbCcknin ayx. OH TOYHO ecTb y Bac! Xotute

rnonpo6oBaTb BbIMNOJIHUTL 3aa4m GUOnHXXeHepa? Toraa NepexoauM K CUMynsaTopy npodeccum.

CumynsaTop npodeccnn: «bnomMeanLIMHCKU NHXXEeHep >

dopmarT: 3aHaTHUE B 06bIYHOM KJlacce

PekoMeHpauus

Pacnpedenume Knacc Ha 3-4 MUHU-2pynnbl, 0718 Kaxkool epynnbi oJsixkeH 6bimb Nod20mos8/ieH
pasoamoyHbIli Mamepuan (CM. NpusioxkeHue K Ypoky: PazdamoyHbil mamepuas). B cyeHapuu
donoJsiHumesibHo 6ydym ommeydeHbl 3ad0aHus 8 pa3damo4YHOM mMamepuare.

Medazoz sbicmynaem modepamopom 3aHAmuA (Heobxodum MK ¢ docmynom 8 uHmMepHem uJju 3apaHee
yCMaHoB/1IeHHaA Npo2pamma ¢ cumysiamopom npogeccuu Ha K, cMm. galin 8 npuio>KeHuUU K YypoKy
usu 8 csedyrouiem 6710Ke).

Obyyarouwuecs 8bINOJIHAOM 3a0aHUA 8 MUHU-2pynNNax u y4acmsyrom 8 obcy»xodeHuu 3adaHudl.

C yesiblo Jono/IHUME/IbHO20 NO2PpYKeHUA 0byHaruwuxca 8 memMy 8bl MOXKeme 3apaHee 8bibpams u3
K/1acca (usu u3 cmapwux Kaccos, Npo@u/ibHbIX XUMUKO-6uo102udecKux u/uiu uHopmMayuoHHo-
mexHoJ/102u4ecKux Ksaaccos) 1-2 obyyaroujuxca, Komopble cMo2ym B8bICMYNUMb 8 pOJiu MOOepamopos
cumMyziamopa npogeccuu u npogecmu 3aHamue. B amom ciyyae pekomeHOyemca nod2omosums
obyyarowuxca 3apaHee K daHHOMY NpogopueHMaAyUOHHOMY 3aHAMUI0 (Npolimu COBMECMHO

CUMYJISMOP U Npou2pams CUeHapHbIl naaH).

[Aoctyn Kk cumynsitopy npodeccum

Ccbinika Ha cumynsTop npodeccun: https://bvb-kb.ru/bie.

Bsedume smy ccbiiky 8 6pay3ep KoMmnbiomepa, 3adelicmsos8aHHO20 015 NPOXOXOeHUs cumMyiamopa
npogeccuu usu 3apaHee ckadalime cumyiamop 8 popmame .exe (ucnosiHaembil ¢alin).
PekomeHOyemcsa 3apaHee 8K/1l04UMb U nposepumb cumysiamop Ha l1K.

BaxkHo! He 3a6ydbme o3HakomMumbsCcsa ¢ namsamkoli, pasmewéHHol 8 Hadyase 3aHAMuUs, U
opaaHu3o8ame paboyee npoCMpaHCMBO, d MAKXe nod20mosumb ONOJIHUME/IbHble Mamepuasibl 8

coomsemcmsuu c peKOMeHaCIL{UFIMU.


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

B mMamepuasax npuJioxeHbl npe3eHmayuu 0717 oby4yarouwjuxca u 0711 hedazoaa.

CrapToBas cTpaHmya

CnoBo neparora: PebsaTta, HacTano BpeMs nobnuxe rMoO3HAKOMUTLCH € 3agadvyaMn GuoMeanLUMHCKOro
MHXeHepa. BO3MOXKHO, YTO Bbl 3aXOTUTE 3aHMMATbCA MU EXEAHEBHO, N CEMOAHSILLUHUIA CUMYISITOP
npodeccum CTaHEeT NMepBbIM LLAroM Ha MyTU K YCNELLHOM Kapbepe B 3Tok cdepe. Unu e Bbl
NnoMMéETe, YTO BaM MO Aylle YTO-TO APYroe, u 3TO ToxXe ByaeT xopownM pesynbTaToM. Kak ckasan
HaLl repoi, Hy>KHO Npo6oBaTb, YTO6bI 3TO NOHATL! UTak, Nnepea BaMu CTapTOBblE CTPaHULbI
CEroAHsIlLHero cumynsaTopa. JaBanTe NpoYTéM onmMcaHMe cneumanbHOCTU U HanyTCTBUE OT
aKcnepTa.

Medazoz, modepamop-obyyarowulica unu awbol xenarwul 3a4umbisaem meKcm.

Ecnu 8kl ucnonbdyeme ¢alin 8 popmame .exe, 3apaHee cKkadaltime cnaliobi cmapmosol cmpaHuubl,
ONUCAaHUA 3a0aHUA U 3aK/Il0HUmMesIbHo20 3KpaHa. dalin .exe codep»kum 8 cebe MoJibKO 3man
Npakmuku.

PazdamoyHbili mamepuas, cmpaHuya 1.

CnoBo neparora: lNpekpacHo! Bbl HaBepHsika 3aMeTUIN, YTO B BalUMX pacrnedyaTaHHbIX MaTepuanax
OCTanncb CBOH6OAHbIE AYENKKN, NoayMaTe HaJ OTBETOM U 3aMOSTHUTE UX.

Bonpocsl, Komopsbie 8bl MOXXeme donoJIHUMe/IbHO UCN0J1b308amb OJ18 06CYKOeHUA:

ByneT nu ata npodeccnst akTyanbHon Yyepes 10 net? Ecnm aa, To novemy?

Hy>kHO N1 6BMOMEeaNLIMHCKOMY MHXKEHEPY XOPOLLIO 3HaTb PYCCKUIM A3bIK UM AOCTAaTOYHO TOJIbKO
XUMUK, BUonormm n eusnkn? Eciu He HyxKeH, MO KAaK e KoJiJie2u CMOo2ym NOHAMb OmMYémbl 3mMo20
cneyuasucma?

Kakue nuyHble KayecTBa, Ha Ball B354, HY>XHbl XopoLleMy 6MoMeanLMHCKOMY UHXKEHepY?

Hanpumep, nro6onbimcmso, omsemcmaseHHOCMb U cCmpemJ/ieHUe sce20a Halimu pewieHue.

3apgaHue

CnoBo neparora: Pe6aTta, noka Bbl HE Ha4Yann BbINOJIHATb 3alaHNE, 9 XO4Y HAaNOMHUTb HECKOJIbKO
BELLEN, KOTOpble MOMOryT BaM CNpaBUTbCS C 3a4aHMsAMKN. Bo-nepBblX, y Bac eCTb NOMOLLHWK B BUAE
cnpaBo4HuKka. Ecnn BaM NoHagobsTca noackasku Ans BbiNOSHEHUS 3a4aHUI, TO Bbl HAWAETE UX B
cnpaBoYHuKe. TaMm ke npeacTtaBneHa AonosiHnTenbHas nHpopMauus. BcTtpetmncs He3HaKOMbIN
TEPMUH? 3aZaHne NoKa3anoch C/IMLLKOM CITOXHbIM? ObpallanTech K CNpaBoYvHUKY. N o6s3aTenbHO

coBeTynTecb Apyr ¢ Apyrom. He 6omntecbk HeBepHbix oTBeTOoB! Npuctynaem!



Medazoe, Modepamop-obyuarowulica uau aobol xenarowul 3a4umbsisaem mekcm. 3adaHue
npedcmassieHo mak»xe 8 pazdamo4HbIX Mamepuasiax.

Pa3damoyHbili Mamepuas, cmpaHuua 2.

O6bpamume sHUMaHue Ha «CNpasoYHUK» — OH NOMOXKem 8 NPOX0XKOeHUU CuMyismopa npogeccuu.

3HaKOMbTeCb

CnoBo neparora: Bam npeacront ctatb 6GMOMEANLIMHCKUMW MHXKEHEPAMU U BbIMNONIHUTE BaXkHOE
3ajaHne — co3aaTb HeobblYHoe yCTPOMCTBO. OHO CMOXKET 6yKBasIbHO CLUMBAaTb pPaHbl,
OCTaHaBMBaTb KPOBOTEYEHUE U MOMOraTb KoXke 6biCTpee BOCCTaHaBAMBATLCA nocne
noBpeXxaeHus. 3By4mMT HENPOCTO, HO Bbl cnpaBuTeck! Ckopee npuctynaem!

Medazoz, modepamop-obyyarowyulica unau awbol xenarwul 3a4umbisaem mMeKcm.

Tpu meKCcmosbIX NoJia «3HaKomMbmecsb!» npoJsiucmsisaromcAa paCHOHO)KE’HHOlj Ha Hux cmpeﬂow{oﬁ.

YacTb 1: Boibop rens

MepBoe 3agaHue
CnoBo neparora: Balwa nepsas 3agadya — MNOHATb, KAKMMWU CBOMCTBaMU IOJHKEH 06naaaTth Ball

6yayLmin 3axxuensoWmii 6uoMaTtepman. Ytobbl 3To caenaTtb, CHavana Heob6xoaMMo pasobpaThCcs B
pa3HbIX CBOMCTBaxX. BaM HY>HO coeaMHUTb IMHUSIMX Ha3BaHME CBOMCTBA U ero onucaHue.
3arnsiHUTe B CMPaBOYHUK, UYTO6bI Y3HaTb 6osblie MHMOpMaLun 06 3TUX CBOMCTBAx.

Medazoz, Modepamop-obyyarowjulica uau 6ol xenarouuli 3a4umsisaem mexkcm.

Pa3zdamoy4Hbili Mamepuasi, cmpaHuya 3.

B pazdamo4yHom mamepuase obyyaroujuecsa coeduHAM JIUHUAMU BePHbIe napbl: cBOUCMBO U e20
dYHKYUOHa/IbHOe 3Ha4YeHuUe. 3amem Kaxkoasa 2pynna no o4yepedu Hasblsaem B8epHbIl omsem, a
nedazoez 8bIN0JIHAem 3adaHue Ha 3KpaHe cumMyiamopa npogeccuu nocjie Kaxxoo2o omsema
obyyarwuxcs.

lNModcka3zka 0,19 nedazoza:

CwmBka — cnocobHOCTb NOIMMEPOB BHYTPU MMApoOrens CBA3bIBaTbCs B LIENOYKY nocne
U3MYECKOro N XMMMUYECKOro BO3AENCTBUS;

CTOMKOCTb — CMOCOBHOCTb 06ecneyumnTb MeXaHNYECKY O MPOYHOCTb;

Aaresunst — cnocobHOCTb cUEenNATb MeXay COb60M pasHble MOBEPXHOCTU TBEPADBIX U XXUAKUX Ten;
BrocoBMecTMMOCTb — CNOCOBHOCTL MaTepuana BCTpanBaTbCs B opraHu3m 6e3 Bpeaa ans
naumeHTa;

BblaaBnuBaemMoCcTb — CcnocobHOCTb 6e3 NpobneM NpoxoanTb Yepes OTBepPCTUE B Lnpuue.



BTtopoe 3agaHue

CnosBo neparora: OT1iM4yHo! MNMepexoanM KO BTOPOMY 3a4aHuMI0. Tenepb BaM Hy>KHO BbibpaTb
MaTepuar, KOTopbi ByaeT coBMECTUM C Koxel yenoBeka Ha 100%. DTo NOMOXET Ballen byaylien
pa3paboTke cTaTb 3phekTuBHON. N3yunTe BCe BapuaHTbl U BbibepuTe Hanmy4ywmni. Ytobbl 3TO
caenaTtb, MOCMOTPUTE Ha XapaKTEPUCTMKM NOA KaXkablM MaTepuasioM 1 3aTeM B KBagpaTukax rnojg
HMMM NOCTaBbTe rasiouKy UM KpecTuk. Manodka 6yaeT o3HavaTb, YTO MaTepuan NoaxoAuUT, KPecTUK
— He noaxoauT. Hac c BaMu celyac MHTepecyeT OAHO CBOMCTBO — 3TO 6BMOCOBMECTUMOCTb. Bam
HY>XHO Bbl6paTb TO/IbKO OAUH MaTepuan. Kak AyMaeTe, Kakom U3 HUX NOAXOAUT Jlyylue BCcero?
Medazoz, modepamop-obyyarowutica unu awbol xenarowul 3a4umbisaem mMeKcm.

Pa3zdamoyHbili Mamepuas, cmpaHuya 4.

B pazdamoyHom mamepuane pebama 8bINOJIHAIOM 3a0aHuUe.

lModcKka3Kka dna nedazoza: s8epHbIli omgem — a/ib2UHam Hampus.

CnoBo neparora: Tenepb Npeanarato Ha3BaTb BEPHbIN OTBET. Kakon MaTepuan Hauay4dlmm
06pa3oM 6yieT COBMECTUM C KOXXEN YenioBeka?

Obyuarowueca omsedyarom, a nedazoe 8bINOJIHAeM 3a0aHuUe Ha 3KpaHe cumy/iamopa npogeccuu,
Tpertbe 3apaHue

CnoBo neparora: BepHo! Uaém panbwe. MNepen Bamu TpeTbe 3agaHme. BaM Hy>KHO BbibpaTb
CBOMCTBa MaTepmana, KoTopble BaXKHO YUYUTbIBaTb NPU peakumnmn c Koxken. Bce nin cBOMCTBa BaXkHO
yunTbiBaTb? lNoaymaliTe n aarnite cBor oTBeT. ECnv Bbl cuMTaeTe CBOMCTBO BaXXHbIM B 3TOM BOMpocCe,
TO NOCTaBbTE rasioyuky B rpade «YuutbiBaem». ECn Bbl cCUMTAETE, UTO €ro MOXHO He yuYuTbIBaTb, TO
MocCTaBbTE rasiovKy B COOTBETCTBYOLEN rpade.

Medazoz, modepamop-obyyarowutica unau awbol xenarwuli 3a4umbisaem meKcm.

Pa3zdamoy4Hbili Mmamepuasi, cmpaHuua 5.

lNoocka3ka ds14a nedaeoeaa:

AHTUCENTUYECKOE AEUCTBUE —Y4UUTbIBATb;

ApoMaT — He yunTbIBaTb;

BKyC — He yunTbiBaTb;

Ko>xHast nepeHOCMMOCTb — Yy4UTbIBaTb;

MNosiBNeHue 3alMTHOM NAEHKM — YyUUTbIBaATb;

LiBeT — He yunTbIBaTb;

Moanep>xka pereHepaumn TKaHEN — yuYuTbIBaTb.

CnoBo neparora: Bce cnpaBuinch € 3agaHneM? KTo roToB OTBETUTb, HY>XHO N y4ecTb
aHTucenTnyeckoe gemcreme?

Karxdas epynna no o4yepedu Hasbisaem s8epHbIl omaem, a hedazoe B8bIN0OJIHAem 3adaHue Ha 3KpaHe

cumysiamopa npogpeccuu nocsie Kaxk0o2o0 omsema oby4arouuxcs.



CnoBo neparora: PebsiTa, Bbl OT/IMYHO BbINOMHWAM 3afaHne. HacTano BpeMsi nepenTtun k

cneayoLllemMy atany.

YacTtb 2: Mpenapatbl

MepBoe 3apaHune

CnoBo neparora: PebsTa, nepexoamM K cneayollen CTpaHuLe pa3aaToyHbIX MaTeEpPUanoB U K
cneayowemMy 6onbLIOMY 3Tany. OTO 3aaHMe NMOMOXET cAenaTh Bawy pa3paboTKy no-HacToswemy
a3 ekTMBHOM. CHayana Hy>XHO M3y4nTb CyLLECTBYyHOLME NMpenapaTthl U BbibpaTb noaxoaswue ans
6yaywen paboTbl. Bce nn oHM oanHakoBo NpuroasaTcs Bam? O6seauTe Te npenapaTbl, KOTopbie BaM
KaXkyTcsl noaxoaswmmmn. Ecnn Bbl 3abbiniv, kaknMmn cBolcTBaMm obnaaatoT npenapatbl, TO
ob6a3aTenbHO 3arnsgHuTe B CrpaBoYHUK. Hanpumep, OH HAaNOMHUT BaM, YTO reMocTaTnyeckue
cpeacTBa M3BECTHbI KPOBOOCTAHABIMBAOLWMM AENCTBMEM. 3aaaHme NOHATHO? MNpuctynaem!

Medazoz, modepamop-obyyarowjulica unau awbol xenarwul 3a4umbisaem mMeKcm.

Pa3zdamoyHbili Mmamepuasi, cmpaHuya 6.

Obyyarouwuecs 8bIN0IHAOM 3adaHue 8 pa3damoYHbIX Mamepuasaax.

CnoBo neparora: OTnn4yHo, pebsta! Buxy, 4ToO NOYTK BCe CNpaBuMNnCh C 3aaaHueM. MNoaxoasaT v B
paboTy remoctatnkn? Ecnu aa, 1o noyemMy? KTo XoueT oTBETUTL?

ledazoz Moxem Hasbisamb npenapam u cnpawusams Yy4eHUKo8 U3 Kaxkodol epynnbi, nodxodum Ju
OH 018 pabomesl. lledazoz 8bInoJ/IHAeM 3adaHUe HA 3KpaHe CUMVYJ/IAmopa npogeccuu nocse KaxKadoz2o
omsema oby4aroujuxcs.

lNModcka3zka 0,19 nhedazoza:

leMmocTaTukm;

AHTMbGaKTepuarsbHble CPeacTBa;

O6es6onuBatoLlee.

BTopoe 3apaHue

Medazoz, modepamop-obyyarowjutica unu awbol xenarowuli 3a4umsbisaem meKkcm.

Pa3zdamoy4Hbili Mamepuasi, cmpaHuua 7.

CnoBo neparora: pekpacHo! Tenepb rnepexoanM K cneaytowemy 3aaaHuio. Mol ¢ Bamu
obcy>kaanu, UTo BMOMHXKEeHepy BaXKHO 3HaTb HECKOJIbKO AUCUMMIIMH, B TOM Yncie xmmumio. B
cneayloweM 3agaHum 6e3 3HaHUS XMMUM He 060MNTUCL. Nepea BbINOSTHEHMEM 3aaHuns AaBanTe
BMeCTe npoynTaeM noackaskm u3 cnpaBoyHuKa. Ecnn no6aBuTb CAMLWLIKOM MHOMO WAW CAULLKOM
MaJio reMOCTaTUKOB, 3TO HE OYEHb NOMOXET B 3aXKMBJIEHUM PaHbl. TakK CKOMbKO reMOCTaTUKOB HaM
HeobxoauMOo: MHOro, cpeaHe unu Mano?

Omsemsl obyyarouuxcs.



CnoBo neparora: CpegHe! OTnnyHo, pebsaTal 3akpacbTe nepByto KOnby ¢ reMocTaTukamu ao
cpefHero ypoBHs.

Obyyarouuecs 8bINOJIHAOM 3adaHuUe 8 pa3oamoYHbIX Mamepuasaax.

CnoBo neparora: Kak 6biTb ¢ aHTnbakTepuanbHbIMK nNpenapaTtaMm?

Omsembl oby4aroujuxcs.

CnoBo neparora: 34ecb TOXe Nyylle NpUaEpPXnBaTbCS NMpaBuia 30710TON cepeanHbl. DTO HaM
noAcKasblBaeT M CNpaBoOYHMK. 3aKpacbTe BTOPYHO KoNby ¢ aHTnbakTepuasnbHbIMU NpenapaTtaMu 40
cpenHero ypoBHs.

Obyyarowyuecs 8bINO/IHAM 3adaHue 8 pa3damoYHbiX Mamepuaiax.

CnoBo neparora: KaxeTtcsl, UTo 1 obe3bonmeatownx npenapaToB A0/MKHO 6biTb CTOMLKO Xe? Kak
cynTaeTte?

Omsembl 0by4arujuxcs.

CnoBo neparora: B a710T pa3 o6e36onueatowmx ny4yule B3ATb MOMEHbLUE, MHaye pyKa MoXeT
OHeMeTb, a NoMMepHas NNéHka rmaporenid Ha4yHET pa3pyLluaThCs. 3aKkpacbTe TpeTbio Konby Ao
HY>XHOIO YPOBHSI.

Obyyarouwuecs 8binoIHAIOM 3adaHue 8 pa3damoYHbIXx Mamepuasax. lNedazoe Ha Komnbromepe
desiaem ewé 3 sBapuaHma ¢ pasHbIMU NPONOPYUAMU.

CnoBo neparora: Pe6aTta, HeCMOTpsl Ha TO, YTO Bbl BbIMNONHAMM 334aHMUE OAUHAKOBO, Y KaXAoro 13
Bac HaBepHSsIKa Nony4nnucb obpasubl C pasHbiM1 NpornopuusMu. MNpeanarato KaXxaon rpynne
MOCMOTPETb Ha 06pa3Libl, KOTOPbIE MOSTYHYUSTUCE Y KAXKA0ro y4acTHMKa. B Halwel undpoBon Bepcum
BCE Nponopuumn Toxe pasHble. Hawm obpasubl NpuUroasaTcst HaMm B AanbHelweln pabote — B
nabopaTopHbIX UCCNefoBaHUSX, rae HaM NpeacTouT BblbpaTb 0bpaseL, KOTOpbIN Jlyylle BCero

CNpaBsETCs CO CBOEN 3a4a4eN.

YacTb 3: JlabopaTopHbie uccriegoBaHus

CnoBo neparora: Pebsra, cnegyioulee 3agaHue eLwé nHtepecHee! Bam npeacronTt nNpoBecTm
nabopaTtopHble uccrnegoBaHusa obpasuos rmgporensa. Bam npurogaTca HacTtosiwme KavecTsa
6rnounHxxeHepa — MobONbITCTBO, HAbAKAATENBHOCTb U YCUAUMBOCTb. YBepeH(a), OHM y Bac ecTb!
MocMoTpUTE Ha NepBYIO 3aZa4y M BCMNOMHUTE, Kak BbIMMSAUT AeneHue KneTok. OTMeTbTe rasioukomn
Te BapuaHTbl, KOTOPbIe NPOLUN UCTIbITaHUS.

ledazoz, Modepamop-obyyarowulica unu obol xenarouwjuli 3a4umsisaem meKcm nepso2o 3adaHus.

Pa3zdamoy4Hbili Mamepuasi, cmpaHuua 8.

B pazdamo4Hom mamepuasie oby4yaroujuecs 8bIN0JIHAOM 3adaHue.



CnoBo neparora: Ha 3Toi e CTpaHuue YyTb HWKe (cmpaHuya 8) nepes Bbl BUAUTE TPU BapuaHTa
nabopaTtopHbix 06pa3uos rnaporend. Bam Hy>XHO OLEHUTb UMTOTOKCUYHOCTb 06pa3uoB, TO eCTb
CNOCOBHOCTb BELEeCcTBa OKa3blBaTb Ha KJIETKY TOKCMYecKkoe Bo3aelcTeue. NepBoe nsobparkeHne
HWKaK He MOMOXET BaM cAenaTb BbIBOAbI, @ TENepb 51 NOKaXy BaM BTOpoe n3obpaxxeHne, KoTopoe
CAenaHo Npuv BKJIOYEHHOW ritoopecueHTHON namne (nedazoe demoHCmMpupyem 3mom 3man Ha
3KpaHe). Ecnu pacTBop okpalleH B pO30Bbii LIBET, TO B HEM MHOIO XXMBbIX KNIETOK, @ €C/In B CUHWUI
LBET, TO, HAaNpoTuB, Mano. Kakon obpaseL, HaM HY>XHO MUCK/IIOUNTb, €C/M Balla pa3paboTka
HanpaBs/ieHa Ha 3a)XMBJ/IEHME paH U BOCCTAHOB/IEHME TKAHEN, HAaNpUMeEP KOXU?

Omsembl 0by4arujuxcs.

CnoBo neparora: BepHo! HaM Hy>XHO nckniounTb obpasel, B KOTOPOM Masio XUBbIX KNEeTOK. 3TO
6yaeT 3HaUUT, YTO PacTBOP AJIS HAX TOKCMYEH, @ 3HAUuUT, Balla pa3paboTka 6byaeT HeahdekTUBHOMN.
O6BeanTe B KpYr CaMblii NOAXOAALW MM BapMaHT nabopaTopHoro obpasua.

B pazdamo4Hom mamepuaJsie oby4aruuxcsa 8binoJIHAIOM 3adaHue.

Modckazka dn1a nedazoza: sepHbIU 8apuaHm omaema — He nodxodum mpembAa Kosba.

CnoBo neparora: Hactano BpeMsi UCnbiTaTb Baw 6yAyLWMA rnaporesib U BbISCHUTb, HACKOJIbKO
XOpOoLUO OH 6yaeT npununaThb K paHe. lNpeacTtaBbTe, UTO CMOTPUTE B MUKPOCKON U BUAUTE K1eTKn. B
pa3AaToYHbIX MaTepuanax y Bac eCTb OT/IMYHas NoAckaska. MNpounTtanTte eé n oTBETbTE, BApUAHT C
KaKUMM KNeTKaMn — «pacriaCTaHHbIMU>» NN «OLlapalleHHbIMU» — HaM Hy>eH? BepHbIli BapuaHT
OTMETbTE rasloyuKomn.

Omsemsbl obyyaroujuxca. 3amem 8 pazdamovyHoM mamepuasie obyyaroujueca 8bINOJIHAKM 3adaHue.
[Mocne omsema nedazoz Moxem Ha 3KpaHe HaXkamb HA BepHbIU omsem.

lModcka3ka o018 nedazoaza: sepHbil sapuaHm omsema — 1.

Cnoso neparora: OT/iM4Ho! Bbl NpoBenu oTAnyHble NabopaTopHble UCMbITAHUS, Kak HacToswme
6rounH>keHepbl. HacTano Bpems crnpoekTupoBaTh byaylee yCTPOMCTBO, NEPEXOANM K ClieayloeMy

aTany.

YacTb 4: NpoekTupoBaHue yCTPOUCTBaA

CnoBo neparora: Hacrano Bpems npaktnyeckmx paboT. Tenepb BaM HY>XHO CMpPOEKTUPOBaTb
byayluee yCTPOMUCTBO, U AJ1st STOr0 HY>XHO Bbl6paTb €ero KOMMoHeHTbl. HauHEM ¢ kopnyca ans
ycTporncTBa. Kakol caMbii noaxoasawmn BapmaHT? OTMETbTE ero rasiouKkomn.

Medazoe, modepamop-obyyarowulica unu mobol xeaarowull 3a4umbisaem MmMeKcm 3a0aHus.

Pa3zdamoy4Hbili Mamepuasi, cmpaHuua 9.

B pazdamo4Hom mamepuasie oby4yaroujuecs 8bINoJIHAOM 3adaHue.

CnoBo neparora: MogHMMUTE pyKU Te, KTO Bblbpan pyuyKy-Lunpuu,.



Obyuarouwueca noOHUMarOm pyku, a nedazoz 8blbupaem Ha 3KpaHe 3mMom 8apuaHm omasema.
CnoBo neparora: A KTO peLllns, YTO CaMbl YAauHbIN BapunaHT — 6aHKa OT Kpema?
Obyuarouwueca noOHUMarOmM pyKu, a nedaz2o2 8bIbupaem Ha 3KPaHe 3Mom 8apuaHm omsemada.
CnoBo neparora: lNucroner-6nacrtep. KTo Boibpan ero?

Obyuarouwueca noOHUMarOm pyku, a nedazoz 8blbupaem Ha 3KkpaHe 3mMom 8apuaHm omasema.
CnoBo neparora: Bbl He nporaganu, pebsaTta!

Pa3damouyHbili Mamepuas, cmpaHuuya 10.

CnoBo neparora: Bbl co3ganu 3aXxunBnsiiowmi rmaporenb, Bblbpanu kopnyc 6yaylero ycTpomcTsa.
Tenepb BaM HY>XHO OMNpeaenTb KOMYeCTBO WNpuUoB. OAMH WNpUL NOA KaXKAabl KOMIMOHEHT.
YuTanTe noackasKy M 3aTEM OTMETbTE rasiouKOM BEPHbINM BapuMaHT OTBETa.

B pazdamo4HomM mamepuasie oby4yaroujuecs 8bIN0JHAOM 3adaHue. 3amem nedazoe cnpawusaem,
Kakoli sapuaHm oHU 8bI6pasiu, U ommedaem Ha 3KpaHe sepHbIl sapuaHm.

CnoBo neparora: Tenepb Hy>KHO NoA06paTb MCTOYHMK NMUTaHUS, YTOObI Balle YCTPOMCTBO CMOr/0
yChEeLHOo (pyHKUNOHUpPpOBaTb. Kakon NCTOUYHMK NUTaHUS MO3BOSIUT 3apsiXaTb YCTPOUCTBO? OTMETbTE
rasloyKon BEPHbI OTBET.

B pazdamoyHom mamepuasie obyyaroujuecs 8bIN0JHAOM 3adaHue. 3amem nedazoe cnpawusaem,
Kakol sapuaHm oHuU 8bI6pasu, U ommedaem Ha 3KpaHe sepHbIli sapuaHm.

CnoBo neparora: Takol annapaTt Ha CoNTHeYHbIX baTapenkax Bpsa N 6yaeT apdekTBeH. A Kakomn
UBET A0/MKeH 6bITb Y Takoro yctpoictea? Cpa3y OroBOpHOCh: BEPHOIO OTBETA HeT. NoaTomy
Ha3blBalTe nobon LeT!

Bbi6op ysema ocywiecmassisemcs mo/sibKo 8 yugposol sepcuu.

Omsemsbl 06yyYaruwuxcA.

CnoBo neparora: Otan4yHo! CMeno MoXKeM nepexoamTb K PUHaNbHOMY 3aaHuIo.

3aK/1I0uUTENbHBIW 3KPaH

CnoBo neparora: bnecrawasa pabota! OKkyHynucb B npodgeccnio 6UMoOMeanLMHCKOro nHxeHepa?
BaM noHpaBunocb? [JaBaiTe 03HaKOMMMCSI C COBETaMM OT 3KCrepTa U noaBeaéM UTOory Hallemn
MHTEepecHoW paboTbl.

Pa3zdamoy4Hbili Mamepuas, cmpaHuuya 11.

Medazoe, modepamop-obyyarowjutica unau awbol xenarowuli 3a4umsbisaem meKkcm.

3aKk/iroueHue



Urpa «Havam napy»

Ecnu no3sonsaem spems, mo MOXKHO Nposecmu ¢ 06y4arouumMuca HeboIbwyio uzpy.

Cnocob6 uepbi: Obyyarouwjueca npodosikarom pabomams 8 CBOUX KOMaHdax. 3ada4va — Halmu napy
6buomexHosi02udeckol 3adayu u obsacmu, 8 komopol cmoum 3ma 3adava. B uzposol ¢popme
obyyaruwuecs y3Harom o 3ada4vyax cheyuasiucmos 8 ob6s1acmu 6uomexHosio2uli u 6UOUHKeHepuu.
Tak»ke nedazo2 cMoXKem pacckazamsb 0 6UOMEXHO/I02U4eCKUX JOCMUXKEeHUAX, UCNO/b3ys
CNPAasoYHUK.

CnoBo neparora: PebsaTta, Bbl cerogHs yéeamnucob, YTo cneumannuctbl No 6MonHxeHepmmn oveHb
HYy>Hbl. FNo6anbHO MMeHHO chepa BuoTexHonornim cnocobHa CrpaBUTLCS CO MHOTMMU BblI30OBaMM
COBPEMEHHOI0 MMpa — OT CO3AaHUS CENIbCKOXO3SIMCTBEHHBIX KY/bTYp, KOTOpPblE aAanTUPYOTCS K
M3MEHEHUIO KNIMMaTa, 40 BOCCTAHOBNEHMS NOMyNsaUUi XXMBOTHbIX. Ceyac s npeanarato BaM
MO3HAKOMUTbLCS C BUOTEXHONOMMYECKMMU 3a4a4aMm B pasHbix cepax. Bbl pasaenntecb Ha Tpu
KOoMaHzbl. Balla 3aaada — HanT Noaxoasiiyto napy 6MoTexHoornyeckon 3agayum u eé obnactu. B
KOHLIE UIpbl s1 MOMPOLLY YYaCTHUKOB KaXkA0M KOMaHAbl N0 o4Yepean HasBaTb BEpPHbIE Napbl. A 5
pacckaXky BaM O AOCTYDKEHUSAX HALLMX CNELNAnNCTOB B 3TUX HanpaBleHUsIX.

AJemoHcmpayusa cnalioa «Halidu napy~». Ha nepsom cnalide — nepenymaHHble daHHble. Ha smopom
— npasu/ibHble omsemsol.

MpasusbHbie omsembi:

Co3paHue HoBbIX BakumMH — PapMaueBTuKa;

Co3paHue 6uonpuHTepa — PereHepaTmBHas MeanuUnHa;

Co3paHue HaHo4acTuy — HaHobuoTtexHonorus;

Co3aaHune HOBbIX MOIE3HbIX MPOAYKTOB NMTaHusa — lMuuweBas NpoOMbILLNEHHOCTb;

CozpaHune MeToaa OYMUCTKM CTOYHbBIX BOA— DKONOrns;

Co3paHune cnocoba nepepaboTkm TBEPALIX OTXOA0B — DKOJIOrus;

Co3paHue bunotonnmea — buosHepreTunka;

Co3aaHume pacTeHui ¢ HOBbIMU CBOMCTBaMn — CenbCKOE XO35UCTBO;

Co3aaHune TEXHOMOMNIM ANs BbipallMBaHUS CBEXEWN 3€/IEHU U Srof B MOMELLEHUN KPYT/bli rog —
Fopoackoe cenbCckoe X035MCTBO;

Co3paHue TEXHONOMrMKU BblpallMBaHUs LEHHbIX BUAOB pbl6 — Mopckasa 6MoTexHonorus.
Cnpaso4HUK 0718 nedazoza:

Co3zgaHue HOBbIX BakuMH — dapMmaueBTuka. O6WecTBo ncnosb3yeT 60/bLoe KOINMYeCcTBo
BNOTEXHONOMMYECKUX MPEnapaToB: MHCYJ/IMHbI, FOPMOHAsIbHbIE MpenapaThl, @ TakXe BakKUMHbI. Ux
NMpou3BOACTBO CTaNo BO3MOXHbLIM bnaroaapsi ckpynynésHon pabote 6uotexHonoros. Tak,
oTeyeCTBEeHHble cneunanucTbl CO34anmn HEeCKONbKO BakUMH OT KOpOHaBupyca. Tpu BakUuWHbI 6b111n

pa3pa60TaHb| HauuoHanbHbIM UccneqoBaTeNlbCKUM LIEHTPOM 3MMAEMUONONUU U MVIKpOﬁVIOJ'IOFVIVI



uM. M. ®©. NaMmaneun, rocyAapCTBEHHbIM HAY4YHbIM LLEHTPOM BUPYCOIOrMn n buotexHonormm «Bektop»
M UeHTpoM nMeHn YyMmakoBa. bonee Toro, cneymanuctbl «BekTopa» co3gann HOBYIO
MPOTMBOOCMNEHHYIO BaKLMHY, KOTOPYIO MNNaHUPYIOT 3anyCTUTb B NPOU3BOACTBO. U 3TO TONbKO
Hebonblas 4acTb NPUMEPOB PaboT POCCUMNCKMX BUOTEXHOMOroB B (hapMaLEeBTUKE.

CospnaHue 6monpuHTepa — PereHepaTtnBHas MeavumHa. lNpumepHo 20 neT Hasaa B obnactu
pereHepaTUBHOW MeauLMHbI CTano opMMPOBaTLCS Takoe HanpasfieHne, Kak 6MONPUHTUHT. OHO
NpU3BaHO pewnTb NpobnieMy HeXBaTKU AOHOPCKMX OpraHoB. ICKyCCTBEHHbIE OpraHbl He MOryT
pewunTb 3Ty NpobseMy, NOCKOSIbKY Hall OpraHM3M He Bceraa NpMHMMaeT MHOPOAHbIN MaTepuan.
Mepecagka AOHOPCKUX OPraHOB TakXXe HeCET psa cepb&3HbiX NpobneM. BUONPUHTUHI, TO eCTb
TEXHO0MMs CO34aHUs OpraHoB Ha OCHOBE KJIETOK CaMOro rnaumeHTa, MOXeT YCTPaHUTb BCe
HeaocTaTKu. DTy 0bnacTb akTUBHO pa3BuBaloT 6uoTexHosorn. O4HO U3 HeAaBHUX MPAHANO3HbIX
OOCTUXKEHUI OTEYECTBEHHbIX CNELManUCToB — co3aHne buonpuHTepa, nedaTatolero Msarkue
TKaHW HenocpeaCTBEHHO Ha paHax naumeHToB. Ero paspaboTtanu B YHUBeEpcUTETE HAyKN U
TexHonormni MUCUC.

Co3paHue HaHo4vacTuly — HaHo6uoTexHonorus. Y npuMeHeHnst HAHOYacTUL, OrPOMHbIN
rnoTeHuunan BO MHOrnx obnacrsx, HanpuMep nedeHmn oHkosaboneBaHu. Tak, HAHOYACTULIbI MOy T
AOCTaBNATb HeobXxoAMMble NnekapcTBa NPsSIMO K onyxonun. Mo 3Tol NnpuynHe 6BUOTEXHONOMM aKTUBHO
paboTaloT Hag co3aaHMeM Takmx Yactuul. Cpeam NocneaHnx AOCTUXKEHUN OTEUYECTBEHHbIX
cneumanucTtoB — paspaboTka HaHO4YaCcTUL, KOTOpPbIE YCUTMBAIOT AENCTBUE paamoTepanum npu
neyeHnn oHko3abonesaHun. PaszpaboTka NpuHaaNeXxXmT cneunanmctaM HCTUTyTa TeopeTmyeckomn
M 3KCrepumMeHTanbHol 6unodmnsmkm PAH (MywmnHo).

CozaaHMe HOBbIX NMOJIE3HbIX NPOAYKTOB NUTaHusa — MNuiieBas NPOMbILLIEHHOCTb.
BroTtexHonornyeckme nNpoueccbl MPUMEHSIKOTCS B MULLIEBOM MPOMbILLIIEHHOCTU AN NPOM3BOACTBA
MHOIMMX MPOAYKTOB MUTAHMS, HANpUMep MOSIOYHOKUC/bIX MPOAYKTOB Unun Aob6aBok. OHM CNOCO6HbI
npuaaBaTb NPoAyKTaM HOBbIE OTTEHKM BKYCa M apoMaTa, a TakxKe nosiesHble cBoncTBa. Hanpumep,
y4éHble KO>kHO-YpanbCKOro rocygapcrBeHHoro yHmsepcuteta (KOYplY, YensabuHck) paspaboTtanm u
rnepBbii B Poccumn cbip C pacTUTeNbHbIM KOMMOHEHTOM 6ep6epnHOM. OH MOBLILLAET UMMYHUTET Y
NoAEN U CNY>XXUT ANs NpodunnakTuKn BocnanmuTenbHbIX 3aboneBaHnin. N Takux npuMepoB
M306pETEHUIN POCCUMNCKMX CMELMANTIUCTOB OYEHb MHOIO!

Co3naHMe MeToAa OYMCTKM CTOYHbIX BOA — JKONOrus. M3BecTtHo, 4TO CTOYHble BOAbI HEO6X0AMMO
ouunwaTb nepes TeM, Kak OHM NonaayT B NpupoAHble BOAOEMbI. BUOTEXHOMOMM 3aHATbI pa3paboTKom
METOAO0B OYMCTKU TaKUX BOA U YXKe NPeanoXnnm psg MHHOBAUMOHHBIX TEXHOMorn. Hanpumep,
TOMCKUe y4yéHble co3aanun 6uonpenapaT Ans O4YUCTKM BOAOEMOB OT NasibMOBOro Macna, a
cneuvanuctol yHmBepcuteta MUCUC cozganu MaTtepuan anst O4UCTKM BOAbl OT TOKCUYHOIO

MNPOMbILIJIEHHOIO OTXOAa. Moao6Hble TEXHONOrMM NOMOratoT YNY4HLWANTb 3KOJT0IMMiO.



CozpaHne cnocoba nepepaboTku TBEpPAbIX OTXOAO0B — JKONOruaA. TBEpAbIE ObITOBLIE OTXOAbl —
3TO MyCOp, KOTOpbI 06pa3oBasics B 6biTy, HanpyUMep yNakoBKU, CPEeACTBA MMIMEHbl, HEHY>KHas
oaexaa v nNuueBble oTXoabl. BuoTexHonorma crapaeTca pewnTb MHorme Nnpobnembl, B TOM ducne
HanTK 6e30nacHbIN N 3KONOMMYHBIN CrOco6 nepepaboTkm TBEPAbLIX OTXOAO0B. Tak, yYéHble U3
EkaTepuHbypra n TioMeHn npnayManm TEXHONOIMI0, KoTopasi Nno3sonsieT nepepabatbiBaTb TBEpPAbIE
6bITOBblE OTXOAbI B XXMAKOe TONAnBo. Bo3MOXHO, Takas pa3paboTka NOMOXeT pewunTb npobnemy
CKOM/ieHms Mycopa.

CozpanaHue 6umortonsimBa — buosHeprerTuka. Bcé yalle ydéHble CcTanum roBopuUTb O BaXXHOCTU NJiaHa
B: pa3paboTkn anbTepHaTUBHOIO TOM/IMBA, MOTyYEeHHOE B pe3yfibTate nepepaboTkm 6uonormyeckmnx
oTxoaoB. OHO UMeeT psia NPEUMYLLECTB MO CPAaBHEHUIO C OObIYHBLIM TOMIMBOM, CHUXXAET Bpea
OKpy>katowien cpeae. Poccniickme 6UOTEXHONOMM akTUBHO paboTaloT B 3TOM HarnpaB/eHUN.
Hanpumep, ToMckune ydéHble paboTaloT Hag co3aaHMeM aBMaUMOHHOIro buoTonmea U3
pacTuTenbHbIX Maces, a B HoBOCMBMPCKOM rocy4apCTBEHHOM YHUBEPCUTETE AaxKe CMOrun
MoJsTly4YmMTb MOTOPHOE TOM/IMBO M3 NepepaboTaHHbIX NONITUIEHOBbIX MaKeTOB.

Co3spaHMe pacTteHMi C HOBbIMM CBOMCTBaMu — CenbCKoe XO03AMCTBO. PasButne cenbckoro
X035IMCTBA C/I0XHO NpeACcTaBUTb 6&3 COBPEMEHHbIX TEXHOIOMMIA, B TOM YnCiie BUOTEXHONOMMYECKUX.
OHM NoMOoratoT NOBbICUTb MPOAYKTUBHOCTb CETbCKOXO3SAMCTBEHHbIX KY/IbTYP M KQUECTBO YpOdXKasi.
MeToabl 6UMOTEXHONOrMN HEO6XOANMBI ANS pa3HbIX Lienen, HarnpuMep noslyYeHus pacTeHun,
YCTOMUMBBIX K UBMEHEHUSIM KNUMaTa unm BpeamTenam. B Poccnmn 6bin cozaaH copT NweHuUbI,
KOTOPbIN MO3BOSIUT 3HAYUTENBHO YBENUYNTbL YPOXKal B HEHEPHO3EMHOM 30HEe. ToOMCKME yUYéHble
Takke npmayManm cnocob BblipalimMBaHus KapTodens, yCTOMYMBOro K BUpyCcaM.

Co3paHue TEXHOIOrMn ANS BbipalMBAaHUA CBEXXEW 3€J/1IeHU U AAroA B NOMELLEHUN KPYI/bii roa
— Fopoackoe cenbckoe X03sUCTBO. B nocneaHme roabl pa3BmBalOTCs Tak Ha3blBaeMble
BepTUKasbHble (bepMbl, B KOTOPbIX MOXXHO KOMMAKTHO BblpaluMBaThb 3€M€Hb U Aroabl Kpyrbiii roA.
Takyto TeXHOMormo NpuaymMmanu 6uotexHonorn. M cemyac cneumnanmcTbl yayyLlwatoT 3TU
BepTUKanbHble depMbl. Hanpumep, poccuiickmne yyérble s ®UL, BruotexHonornin PAH cosganu
MOJSIHOCTBLIO aBTOMATU3NPOBAHHYIO BEPTUKABbHYIO (bepMy € 0cobbiM ocBeleHneM. OHa NpUroanTcs
ANS BblpawmMBaHns KapTodens U Apyrmx KynbTyp, B TO BpEMS Kak Apyrme BepTuKasbHble (bepMbl
Mano npeaHasHayeHbl 419 3Toro.

Co3naHue TeXHON10rMm BbipalMBaHUA LIEeHHbIX BUAOB pbl6b — Mopckas 6uorexHonorus.
BuoTtexHonormsa nrpaet orpoMHyto posib B pbiboBoacTBE. Takme TEXHONOMMU NOMOratoT yyudlInTb
POCT 1 340pOBbe pbibbl, @ TaKXXe NOBbICUTb 3(PHEKTUBHOCTb NPOM3BOACTBA PbIOHOM NpOAYKLUMN U
yMeHbLUNTb BO3AeNCTBME Ha npupoay. Hanpumep, Ha CobckoM pbIboBOAHOM 3aBOAE, KOTOPbIN
HaxoauTca B iIMano-HeHeuKOM aBTOHOMHOM OKpyre, 6BUMoTexXHON0rM Hay4Ynnucb BblpalLMBaThb
HeNbMy — MOYTU UCHE3HYBLUYIO NMpeACTaBUTENbHULYY CEMENCTBA JTOCOCEBDIX.

CnoBo neparora: Hacrano BpeMs HasBaTb BEPHble Napbl. KTo Xxo4ueT HayaTb?



ledazoz Moxxem no o4yepedu HaA3biBamMb 06y4YAOUWUXCA U3 Ppa3HbIX KOMAHO U NPpOCUMb UX 3a4umams
omsemsl. Ec/iu omsem HegepHbIl, hedazoz Ha3bieaem sepHyo napy. lNocsie Kaxdol napbl nedazoz
MOXKem paccKkasame o0by4aroujuMca 0 NociedHUX JoCMUXKeHUAX omeYyecmaeHHbIX cneyuasiucmos 8
obcyKOaeMom HanpassieHUU (U3 cnpaso4vHUKa 019 nedazoeza).

CnoBo neparora: Kak 300poBo, pebsata! Bbl 6necTtaie cnpaBuiancb He TOMbKO C CUMYNSITOPOM, HO U
C urpoi. Tenepb Bbl 3HAETE, HACKOMBbKO >Ke pa3HoobpasHbl BuoTexHonornn. Kcratu, Bbl 3aMeTuUm
uBeTOBOE pa3aeneHme Tabnuupbl? 3To caenaHo He cnyydariHo. BMoTexHONormm ncnonb3yoTcsa BO
MHOIMMX 06nacTsx, Mo 3TOM MPUUYMHE CYLLECTBYIOT pasfiMyHble Knaccudukaumm, n ogHa U3 caMbix
nonynsipHbIX — Mo upetaM. CerogHst Mbl MOrOBOPW/IM O CaMbIX MOMYNSIPHbIX HAaNpaBiIEHUSIX.
[aBaliTe cenyac Mbl ux onpeaennM. KpacHom 6MOTEXHONOMMEN Ha3biBaloT MEAULIMHCKYIO
BMOTEXHONOMNID, UMEHHO B 3TOM 061acTU Bbl CErofHs BbINOMHANW 3aaaHue. buotexHonorus
NMULEBLIX NMPOU3BOACTB MOMy4Ynna >XENTbIM LUBET B 3TOM knaccudukaumm, a skonormdeckas
BmnoTexHoONorMs okpacunacb B cepbi UBET. benblili LBET MMeeTcsl Yy BUMOTEXHOIOMMYECKOMN
OU1O3HEPreTMKN, a CUHUI — Y MOPCKOM BUOTEXHOOMMN. A KaK Bbl CHMTAETe, KakoW LBET Nnosy4duna
CEeNbCKOX035MCTBEHHAst bBuoTexHonornsa?

Omsembl oby4arowjuxcs.

CnoBo neparora: BepHo, pebsta! 3To HanpaBneHne NHave HasbIBaeTCs 3e/IEHON BUOTEXHOMOMNEN.
Ho BMOTEXHOMOMMN HE CTOAT Ha MecTe, X BCE Yalle UCNOoJb3YIOT B CaMbIX pa3HbIX 06nacTsx,
HanpuMmep, Aake B KOCMOCe, NO3TOMY 3Ta Klaccudmkaumns paclunpsaeTcs 1 NOSIBASIIOTCA HOBble

LBETAa.

Kaptouka npodeccnmn «bnoMmeanLIMHCKUA NHXKEHep>»

JononHumeibHble Mamepuasibl NPUJIOXKEeHbI K CUeHaputo 3aHAmus. 3apaHee pacne4amams KapmoyKy
npogeccuu (MOHO OOHY HA KJ1acC, HaA KOMAHAY U/iu omaeJ/ibHO OJ11 KaXJ020 YYeHUKa).

CnoBo neparora: Bbl 04eHb XOPOLLO CMPaBUANCL C 3alaHUEM M CMOIrNKn pa3paboTaTb YCTPOMCTBO
AN 3aXUBNeHust paH. [la, ceiiyac 3TU C/loBa OTHOCATCS NULWLb K Urpe. Ho KTo 3HaeT, BO3MOXHO, B
6yayLeM 3TO AOCTMXKEHME CTaHET peasibHbIM, U Bbl AEUCTBUTENBHO CMOXeTe 3To caenath! S paa(a)
BPY4UTb BaM HOBYIO KapTO4Ky «BMOMEANUMHCKMIA MHXXEHEP>», KOTOopasi MOMOHSET Bally
Konnekumio aptedakToB. Bbl MOXKeTe NoaennTbCs CBOMMM BNeYaT/IEHUAMU O CUMYISTOpe
npodeccun. Ecnmn Bac 4To-TO yAMBWUIO, €CNIN BaM YTO-TO OCO6EHHO 3anNOMHUITIOCh, CMESO NMULLINTE Ha
KapTouke. 2To He obsa3aTenbHoe 3ajaHne, HO byaeT 340poBO, ecnu Mbl He ByaeM HapylwaTb
TpPaauumIO 1 3anOTHUM U 3TY KapTOUKY.

Omsemsbi obyyarouuxcs.



Mpodurpan

CnoBo neparora: Kak Mbl CErofiHsi MOHAN, OAHO U3 BaXXHEMLLIMX KayecTB 6MOMeaAnLMHCKOro
NHXXeHepa — Nto6onbITCTBO. MPUSTHO BUAETb, YTO OHO €CTb M Y Bac. BMxy, C KakmM Nto60oMnbITCTBOM
M UCKPEHHUM MHTEPECOM Bbl MPOXOAUTE CUMYNSTOPbLI NMpodeccuin. ITo o4YeHb LeHHo! Ecnm Bam
XOYETCsl NPOMNTU MOBTOPHO 3Ty WU APYrMe CUMYSISITOPbI, TO BaM HY>XHO MEpPEnTU Mo CCblIKaM,
yKasaHHbIM Ha apTedakTe unu B BUpTyanbHOM ropoae npodeccuii Mpodurpaa. MpobyiTe n

npoxoanTe Bce CUMYNATOPI, YTOObI Y3HaTb 6onblwe o npocbeccvmx, KOTOpble MoXeTe Bbl6paTb.

3aksiroueHue

CnoBo nepnarora: [loporme pe6$|Ta! 1 O4EeHb rop>XyCb, UTO Bbl C TAKMM pBEHUEM N HernoaaebHbIM
MHTEpeCcoM 3aHMMaeTeCb Ha Hawmx ypokax. CerogHsi Bbl NMO3HAKOMUNCH C HOBOM npocpeccmeﬁ —
6noMeanNLIMHCKUMN MHXXeHep — U BbINOMAHWUIN BaXXHOe 3alaHne. DTN cneumannuctbl O4eHb HY>KHbl B
Haluemn CTpaHe. BO3MO>XHO, KTO-TO U3 Bac Bbl6epeT 3TOT KapbeprIl‘/’I nyTb n 6yneT CO3aaBaTb HOBbIE
MeToAbl Ne4YeHUs N ANarHoCTUKU. MHe NpUSITHO OCO3HaBaTb, YTO I'IepBbIl‘/’l Luar K aToun npocbeccmm Bbl
caenanu CerofHs, 1 OH 3akK/todascs B 3HAKOMCTBE C 3TUM CrneunanncTtoM. bonbluoe cnacmbo 3a

Ballly CEroAHALLHIO NpeKkpacHyto paboTy B knacce!
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