Mpobyto npodeccuio B chepe MeaULIUHDI
(Mopenupylowana oHNnamH-npo6a Ha nnardpopme

npoekTa «buner B 6yayuieer)

BBepeHue

MoarotoBka K YpoKy TeMbl 32

YBaxaemsbie negarorun!

lNepea npoBegeHveM rpopopneHTaUnoHHOro 3aHaTna «Mpobyr rnpogeccnio B obaactu
MeANLNHbI» 03HAKOMbTECH C MaMATKOM BO BJIOXKEHMUHM. [Ipogripoba B KOMMbIOTEPHOM K/lacce
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

nonpo60oBaTb BbIMOMHUTbL 3a0a4M BronHXKeHepa? Toraa nepexogmm K npodnpobe.



Mpodnpoba: «kBUOMeaAULIMHCKUN NHIKEHEP»

dopmarT: NMpodpnpoba B 06bIYHOM KNacce

PekoMeHpauua

Pacnipepennte knacc Ha 3-4 MUHW-rpynnbl, 47151 KAXXA40 rpynnbl 4OJIXKEH ObiTb No4roTOB/IEH
pasanaToYHbIVi MaTepuas (CM. NMPUIOXKEHNE K YPOKY: PaznaTo4yHbivi MaTepuas). B cueHapumn
AOrMoJsIHNTEIbHO By Ay T OTMEYEHbI 3ajaHNs B pa3aaTo4YHOM MaTepuare.

lMeparor BbiICTynaeT MogepaTopoM 3aHATUSA (Heobxoanm MK ¢ 4OCTYNOM B UHTEPHET WUJN 3apaHee
yCTaHoBJIEHHas rnporpamMma c rnpobovi Ha MK, cM. ¢havizi B MPUIOXKEHNN K YPOKY WU B CIEAYIOLLEM
6s10ke).

ObyuyatoLymecs BbIMNOIHAKT 3a4aHnsi B MUHU-rPynnax n y4acTBytoT B 06CYyXxAeHUN 3a4aHWN.

C uenibio 4OMOJIHNUTENIbLHOI O rMorpyXeHuns oby4aroLumnxcs B TEMY Bbl MOXXETE 3apaHee BblbpaTb 13
Knacca (MM n3 CTapLunx KJ1accoB, MpogpuibHbIX XUMNKO-6MOSI0rn4ecKmnx n/mam nHpopmMaLnoHHO-
TEXHOJ/IOrMYECKNX K1accoB) 1-2 obyyaroLmnxcs, KOTopble CMOryT BbICTYNUTb B POJIN MOAEPATOPOB
rnpobbl 1 NPOBECTU 3aHATUE. B 3TOM Ccriy4ae peKkoMeHayeTCs noaroToBuTb 0byyaroLmxcsa 3apaHee
K 4aHHOMY ripohopUEHTaLMOHHOMY 3aHATUIO (MPOVITU COBMECTHO npoby v riponrpaTtb CLEHAPHbIV

Ms1aH).

AocTtyn K npo¢dnpobe

Ccbinka Ha npodnpoby: https://bvb-kb.ru/bie.

BBeaunTe 3Ty CCbiNIKy B bpay3ep KOMMbloTepPa, 3a4eNCTBOBaHHOIO 4J151 MPOXOXXAEHUS npogrpobbi
nam 3apaHee ckadauTe npogrnpoby B hopmaTte .exe. PeKOMeHAYyeTCSA 3apaHee BKIYNTb U
nposepuTb npoby Ha K.

BaxxHo! He 3abyabTe 03HAKOMUTLCSI C NaMSITKOM, pa3MeLIEHHON B Hadase 3aHAaTUs, U
opraHn3oBaTb pabo4yee NpoCTPaHCTBO, @ TakKXXe NoAroTOBUTb AOMOJIHNTE/IbHbIE MaTepPNasibl B
COOTBETCTBUUN C PEKOMEHAALUMNAMMN.

B MaTepunaJsiax rnmpPpuUuJio>KeHbl npe3eHtaunn oins o6yqalou.mxcn n oina nepgarora.

CtapToBag cTpaHMUa

CnoBo neparora: Pe6s:|Ta, HaCTalo BpeMd nobGInXKe MO3HAaKOMUTbCA € 3aa4aMm BroMeanLUHCKOro

MHXeHepa. BO3MOYHO, UTO Bbl 3aXOTUTE 3aHMMATbCA UMK eXXeOHEBHO M CerogHaLHasa npo¢npo6a


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

CTaAHET MepPBbIM LLAroM Ha MyTU K YCMNEeLIHOM Kapbepe B aTon chepe. num e Bbl MOMMETE, YTO BaM
Mo Ayle YTo-TO ApYyroe, U 3TO ToXKe ByaeT XOPOoLUMM pe3ybTaToM. Kak cKasas Hall repoi, HYy>XHO
npo6oBaTh, YTO6bLI 3TO MOHATL! MTak, Nepen BaMu CTapToOBble CTpaHULbl cerogHaLlHen npodnpobbl.
,EI,aBaMTe I'IpOLJTéM onmcaHme creunasibHOCTMN N HanyTCTBMeE OT SKCrepTa.

lMenaror, MmogepaTop-o0byYaoLLUNACA NN 060N XENAILNV 3a4YNTbIBAET TEKCT.

Ecnun Bbl ucrionib3yeTe ¢havisl B popMmaTe .exe, 3apaHee cKadanTe caviabl CTapTOBOW CTPaHULIbI,
onuncaHus 3aflaHns U 3aK/II0YNTENILHOIo 3KpaHa. ®avi .exe coaepxuTt B cebe ToJIbKO 3Tarl
MPaKkTUKu.

Pa3paTtoYyHbIW MaTepuasn, cTpaHuua 1.

CnoBo neparora: [NpekpacHo! Bbl HaBepHAKa 3aMeTUNK, YTO B BalLMX pacredaTaHHbIX MaTepuanax
OCTanumcb cBO6OOHbIE gUelKku, MoayManTe Hafd OTBETOM U 3arMoNHUTE UX.

Borpochkl, KOTOPbIE Bbl MOXKETE AOMOJIHNTE/IbHO MCM0J1b30BaTh A1 00CYy)XAEHUS:

Bbl cumMTaeTe 3Ty Npodeccuto NepcnekTMBHOM U BocTpeboBaHHOM? Modemy?

Kakure npobnemMbl nog cuiy peLlmntb GuoMeanuUmnHCKoMy nHxxeHepy? Hanpumep, paspaboTka
HOBbIX METOAOB ANArHOCTUKN 3ab01€BaHUS.

Ha30BUTE TPU LLKOMbHbIX MpeaMeTa, KOTOpble Ba)KHO 3HaTb BMOMEAULIMHCKOMY UHXKEeHEPY.

Hanpumep, xumuns, buosaorusa n pusnka.

3apgaHue

CnoBo neparora: Pe6aTa, MOKa Bbl HE HaYa M BbIMOAHATb 3a4aHWe, 9 XO4Yy HaMOMHUTb HECKOMBKO
BelLLlel, KOTOpble MOMOryT BaM CMpPaBUTbCSA C 3aaHUAaMK. Bo-MepBbiX, y BaC eCTb MOMOLLHUK B BUOE
crnpaBoYHMKa. Eciv BaM MOHago6aTCa NOACKAa3KKM 419 BbIMOMIHEHUSA 3a4aHWUI, TO Bbl HAMOETE UX B
crnpaBoYHMKe. TaM Xe npefcTtaBneHa 4ononHuTeNnbHaa nHdopMauma. BCTpeTmnnca He3HaKoMbIM
TEPMUH? 3aaHue MOKa3aNoChb CMLKOM COXXHbIM? O6pallanTech K CMpaBoYHUKY. M o6a3aTeNibHO
COBeTyMTeCb APYr C ApyroM. He 6omTech HeEBepHbIX 0TBETOB! MNpucTynaem!

lMepnaror, mogepaTop-obyYaoLLUnNNCa nan 060 XeNarLmn 3a41ThlIBaeT TEKCT. 3agaHune
npeacTaB/IeHO TakXKe B pa3fiaToOYHbIX MaTepuasiax.

Pa3paTtoYyHbIi MaTepuasn, cTpaHuua 2.

ObpaTnte BHUMaHne Ha «CripaBOYHUK» — OH MOMOXET B MPOXOXXAEHUM rPoghrpobebi.

3HaKOMbTECDb

CnoBo neparora: BamMm npegcromT CTtaTb 6rMoMegULMHCKUMU MHXeHepPaMn N BbIMNOJTHNTb Ba>XHOE

3afaHne — co30aTb Heo6blYHOE YCTPOMCTBO. OHO CMOXKeT 6YKBasribHO CLLKMBATb PaHbI,



OCTaHaBAMBaTb KPOBOTEUYEHUE U MOMOTraTh KOXe GbiCTpee BOCCTaHaBNMBATbLCA MNoc/ie
noBpeXxgeHmda. 3By4mMT HEMPOCTO, HO Bbl cripaBuTechb! Ckopee npucTynaem!
lMegaror, MmogepaTop-o0byHaloLnNNca nan J0bov XenarLm 3a41TbIBaeT TEKCT.

T,OVI TEKCTOBbIX M0J151 «3HAKOMbTECH!» rNpoOJINCTbIBAKOTCA paCI'IOfIO)KEHHOI;I Ha HUxX CTpeJ'IOLIKOVUI.

YacTtb 1: Bbi6Op rend

MNMepBoe 3apaHue

CnoBo neparora: Balla neppas 3agada — MOHATb, KAKUMKM CBOMCTBaMM O0/IKeH 06agaTth Ball
OyayLLMM 3aXXKMBAAIOLWLNI BroMaTepman. YTtobbl 2To caenaTb, CHadana HeobxoamMmo pa3obpaTbca B
Pa3HbIX CBOMCTBaX. BaM HYy»KHO coeanHUTb NTNMHUAMM Ha3BaHMe CBOMCTBA U ero onucaHue.
3arngaHuTe B CNPAaBOYHMK, YTOObI y3HATb 6o/blle MHPopMaL MM 06 3TUX CBOMCTBAX.

lMenaror, MmogepaTop-obyYaoLLUNACS NN JTIOO0N XENArLWN 3a4NTbIBAET TEKCT.

Pa3paTtoyYyHbIi MaTepuasn, cTpaHuua 3.

B pa3zaaTto4yHoMm maTepuasie obydarouinecss COeANHSIIOT JIMHUSIMU BEPHbIE NMapbl: CBOVICTBO U €ro
PYHKLUMNOHa/IbHOE 3HadYeHne. 3aTeM Kaxaas rpyrna rno o4epean Ha3blBaeT BEPHbIV OTBET, a
rnegaror BbIMOJIHAET 3a4aHne Ha sKpaHe rpogripobsl nocsie Kaxxaoro otseta oby4aroLmnxcs.
Moackaska ansa neparora:

CwmBKa — CNOCOBHOCTb MOTMMEPOB BHYTPW rMaporenia CBA3biBaTbCH B LIE€MOYKY nocne
PU3NYECKOro N XMMMYECKOro BO3OENCTBUS,

CTOMKOCTb — CMOCOBHOCTb 06€eCnednTb MEXaHMYECKYHO MPOYHOCTb;

Anresys — cnoco6HOCTb CLUEMMATh MeXay COB0M pa3Hble MOBEPXHOCTU TBEPLABIX M XUOKNX Ten;
BMoCcoBMeCTUMOCTb — CMOCOBHOCTb MaTepuara BCTpamBaTbCa B OpraHmamM 6e3 Bpena ang
nauneHTa;

BblaaBNMBaeMoOCTb — CMOCOOBHOCTb 6e3 NpobemM NPoxXoamnTb Yepes OTBepPCTME B LLMpULLE.

BTopoe 3agaHue

Cnoso neparora: OT/IM4YHO! NepexoanM KO BTOPOMY 3adaHuto. Tenepb BaM HY>XHO BbibpaTh
MaTepwmarn, KOTopbiy ByaeT COBMECTUM C KoyKel yenoBeka Ha 100%. DTo MOMOXKeT Balluen dyayLiem
pa3paboTKe cTaTb addeKTUBHOM. M3yunTe BCe BapMaHTbl U BbiGepuTe Hauny4wmin. Ytobbl 3To
caenaTb, MOCMOTPUTE Ha XapaKTEPUCTMKKM Mo KaXKabiM MaTepmanoM U 3aTeM B KBagpaTUKax nog,
HUMMK MOCTaBbTE raflouKy UM KPECTUK. anodka ByaeT o3HavaTb, UTO MaTepuan MogxoauT, KPpecTUK
— He noaxoauT. Hac ¢ BaMu ceyac nmHTepecyeT 0HO CBOMCTBO — 3TO BMOCOBMECTUMOCTb. Bam
HY>XHO BblOpaTb TOMIbKO 0AMH MaTepman. Kak oayMaeTe, KakoM U3 HMX NOOXOAUT Ny4lle Bcero?
lMeparor, mogepaTop-o0byHaloLnNNca nan J0bon XenarLm 3a41TbIBaeT TEKCT.

Pasparo4yHbli MaTepumas, cTpaHuua 4.




B paszpgato4yHom maTepuasie pebsita BbiMOJHAIOT 3a4aHue.

Monckaska ona neparora: BEPHbIV OTBET — aJlbIMHAT HaTPUA.

CnoBo neparora: Tenepb rNpeasiarato Ha3BaTb BEPHbIM 0TBET. Kako MaTepuan Hauydlmm
06pa3oM ByaeT COBMECTUM C KOXKeW YenoBeka?

Oby4arowmecss oTBe4YalrT, a negaror BbiNoJIHAET 3a4aHne Ha aKpaHe npogrpobesl.

TpeTbe 3apgaHue

CnoBo neparora: BepHo! Mlgém ganblue. MNepen BaMu TpeTbe 3adaHue. BaM Hy»KHO BbIGpaTb
CBOWNCTBa MaTepwmarna, KOTopble BaXKHO Y4MTbIBATb NPU peakumm C KoXKel. Bce nm cBOMCTBa BaXKHO
YunTbiBaTbh? NooymManTe 1 gamTe CBOM OTBET. ECN Bbl CUMTaeTe CBOMCTBO Ba)XHbIM B 3TOM BOMpPOCE,
TO MOCTaBbTe rasniouky B rpade «YUmnTbiBaeM». ECNM Bbl CUMTAETE, UTO €ro MOXKHO He YUMTbIBaTb, TO
MOCTaBbTe rasiouKy B COOTBETCTBYOLLEN rpade.

lMenaror, MmogepaTop-obyYaoLLUNACS NN JTIOOON XENArLWN 3a4NTbIBAET TEKCT.

Pa3pgaToyYyHbIW MaTepunasa, CTpaHuua 5.

Monckaska ansa neparora:

AHTUCENTMYECKOE OeNCTBME —YyUYUThbIBATD;

ApoMaT — He y4UnTbIBaTb;

BKyC — He y4nTbIBaTD;

KoXXHas mepeHOCMMOCTb — YYUTbIBATD;

MNoasneHne 3alMTHOM MIEHKN — YUUTbIBATD;

LIBeT — He y4nTbIBaTh;

MNopooep>kKa pereHepaumnm TKaHem — y4nTbiBaTb.

CnoBo neparora: Bce crnipaBminCh € 3agaHneEM? KTO rOTOB OTBETUTb, HYXKHO TN y4eCTb
aHTMCenTM4YecKoe gencreme?

Kaxxpgas rpynna ro o4yepean Ha3blBaeT BEPHbLIV OTBET, a nefaror BbiMOJHAET 3a4aHnNe Ha dSKpaHe
npogrnpobel rnocse Kaxaoro oreeta oby4varoLmnxcs.

CnoBo neparora: Pe64aTa, Bbl OT/IMYHO BbIMONHWUIM 3adaHmMe. HacTano BpemMsa nepenTn K

cnepytoLleMy aTarny.

YacTb 2: NMpenapaTbl

MNepBoe 3apaHue

Cnoso neparora: Pe6dT1a, NepexoanM K crefytollen CTpaHuLe pa3aaTodHbiX MaTepUranos U K
cnepytolleMy 60nblLLIOMY 3Tany. DTO 3adaHre NOMOXKET caenaTh Bally pa3paboTKy Mo-HaCcToALLEMY
addekTnBHOM. CHavana Hy>XHO M3Yy4YMTb CyLLEeCTBYIOLLME NpenapaThl 1 BbiGpaTb Noaxoasiime ang

oynylien paboTbl. Bce M OHM 0gMHaKoBO Npuroaatca BaM? O6BednTe Te npenapaThl, KOTopble BaM



KayKyTca noaxoasaummm. Ecnm Bbl 3abbi/in, KaKMMM CBOMCTBaMK 061adatoT npenapartbl, TO
0643aTenbHO 3arnaHMTe B CrpaBoYHUK. HanpmMep, oH HarnoMHUT BaM, YTO reMocTaTuyeckme
cpencTBa U3BECTHbl KPOBOOCTaHABMMBAOLLIMM OeNCTBMEM. 3adaHne NoHATHO? Mpuctynaem!
lMenaror, MmogepaTop-obyYaLLUNACS NN JIOOON XENALN 3a4NTbIBAET TEKCT.

Pa3zgaTto4yHbin MaTtepuan, ctpaHumua 6.

ObyuyatoLymecs BbIMNOIHAKT 3a4aHne B pa3aaToyHbIX MaTepuasiax.

CnoBo neparora: OTIn4HO, pebaral Buky, UTO MOYTK BCe CAPABUAMCHL C 3adaHMeM. NoaxogaT v B
pPaboTy reMocTaTnKn? Ecnm ga, To moyemy? KTo xoueT oTBETUTL?

lMenaror MOXeT Ha3blBaTh NpenapaT v CripalunBaTh YYEHUKOB U3 KaXX 40U rpynnbl, NoAxXo4UT Jn
OH A4/151 paboTebl. [Megaror BbINOJHAET 3a4aHNe Ha 3KpaHe npogrnpobbl nocie Kaxgoro oTeeTa
obyyaroLmxcs.

lNMonckaska pnsa neparora:

[eMoCTaTUKUY;

AHTUOaKTepUanbHble CPEOCTB3;

ObesbonmpBatoLLee.

BTopoe 3apgaHue

lMenaror, MmogepaTop-obyYaoLLUNACS NN OO0V XENALNV 3a4NTbIBAET TEKCT.

Pa3pgaToyYyHbIW MaTepunasa, cTpaHuua 7.

CnoBo neparora: [lNpekpacHo! Tenepb NepexogmMMm K cregytoemy 3agaHnto. Mbl ¢ BaMu
ob6CyXKOanm, UTo BUOMHXKeHepy BaXKHO 3HaTb HECKOMTbKO OANCLUMUMIINH, B TOM YMcie Xumuto. B
crnepytolleM 3agaHnm 6e3 3HaHUS XUMKMKM He 06oMTKCb. [Nepen BbiMoNHeHEM 3adaHnsa gaBanTe
BMECTe MpoYmMTaeM NoOCKa3KM M3 CNpaBoYHUKa. ECnn 0o6aBUTb CAAMLLKOM MHOTO MAK CIULLKOM
MaJsio reMOCTaTMKOB, 3TO HE OYEHb MOMOXET B 3aXXMB/IEHUM PaHbl. TaK CKO/TbKO reMOCTAaTUKOB HaM
HeobXOo4MMO: MHOIO, CpeaHe UM Mano?

OTBeTbl 0by4aroLymxcs.

CnoBo neparora: CpegHe! OTIMYHO, pebdTal 3akpacbTe NepBYyO KOABY C reMocTaTUKaMu 40
CpegHero ypoBHA.

Oby4aroLmnecs BbINoJIHAIOT 3agaHne B pa3gaToyHbIX MaTepuaiax.

CnoBo neparora: Kak 6biTb C aHTMBaKTepUanbHbIMK NpenapaTamMmm?

OTBeThl 0byvaroLmnxcs.

CnoBo neparora: 34eCb TOXe Jlydlle NpUaepxmMBaTbCa MpaBu/ia 30/10TOM CepefnHbl. DTO HaM
MOACKAa3bIBAET M CMPaBOYHMK. 3aKpacbTe BTOPYO KOABY C aHTUBaKTepuanbHbIMKW NpenapaTtaMuy 4o
CpegHero ypoBHA.

ObyuyaroLumecs BbIMOJHAT 3a4aHne B pa3aaToYHbIX MaTepuasiax.



CnoBo neparora: KaxxeTtcs, 4to 1 06e360MMBatoLLMX MpenapaToB AOMKHO ObiTb CTOMBbKO e? Kak
cyuUTaeTe?

OTBeTbl 0by4aroLumxcs.

CnoBo neparora: B 370T pa3 06e3601MBatoOLWMX Ny4dlle B3ATb MOMEHbLLE, MHaYe pykKa MOXeT
OHeMEeTb, a MoIMMepHasa NMIEHKa rMaporena Ha4YHET pa3pyLUaTbhca. 3aKpacbTe TPETbIO KOBY A0
HY>XHOIO YPOBHS.

Obyu4aroymecs BbIMNOIHAKT 3a4aHve B pa3aaToyHbiXx MaTepuaniax. llegaror Ha KOMrblOTEPE
JenaeTt elé 3 BapuaHTa C pasHbIMU rPoropLnNsaIMy.

CnoBo neparora: Pe6aTta, HeCMOTPSA Ha TO, YTO Bbl BbIMOMHAN 3a4aHWNe OOMHAKOBO, Y KaXX4oro un3
BaC HaBepHHAKa NonyYnnmcb o6pasLibl C pa3HbiMK Mponopumamun. MNpennarato Kaxxgow rpynne
MOCMOTPETb Ha 06pPa3Libl, KOTOPbIE MOAYYUIUCH Y KAXKA0ro y4acTHMKaA. B Hawen undpoBom Bepcum
BCe MPOoMnopLUM TOXKe pa3Hble. Halwm o6pa3Lbl MpUrogaTcs Ham B OasibHenwen pabote — B
NabopaTopHbIX MCCNenoBaHUAX, FOe HaM NPeaCcTouT BbibpaTb o6pa3eLl, KOTOPbIN Ny4lle BCero

CrMpaBsgeTCcsa CO CBOEN 3aaaden.

YacTtb 3: JTabopaToOpHble UccnepoBaHus

CnoBo neparora: Pe6aTa, cnegytollee 3agaHue ellg nHTepecHee! BaM NpeacTtonT NpoBeCcTU
nabopaTopHble UccnenoBaHna ob6pasLoB rngporend. BaMm npurooarca HacTodllMe KavyecTBa
BUOMHYKeHepa — N6oMNbITCTBO, HABMOOATEIbHOCTb M YCUOYMBOCTb. YBepeH(a), oHU y Bac ecTb!
MocMoTpUTE Ha MepBYyIo 3ada4vy U BCMOMHUTE, KaK BbIraauT AeneHumne knetok. OTMeTbTe rafiouKkon
Te BapWaHTbl, KOTOPbIE NPOLLUIN UCMbITaHUS.

lMegaror, mogepaTop-o0byYaoLmnncsa nam Jiobov XenarLwm 3a41TbiBaeT TEKCT NEepBOro 3ajaHuns.

Pa3naTto4yHbl MaTepmas, cTpaHuua 8.

B paszpgaTto4yHom maTepuasie oby4aroLmnecs BbIroOIHAIOT 3a4aHume.

CnoBo neparora: Ha aTol e cTpaHuue YyTb Hke (CTpaHuua 8) nepen Bbl BUOMTE TPM BapMaHTa
nabopaTopHbIXx 06pa3LoB rmgporens. BaM Hy>XHO OLEHUTb LMTOTOKCUYHOCTb 06pa3L0B, TO €CTb
CNoOCOBHOCTb BeLLEeCTBa OKa3blBaTb Ha KITETKY TOKCMUYeCcKoe Bo3aencTeme. MNeppoe naobpaxeHume
HUKaK He MOMOXKeT BaM cAefNaTb BbIBOMObI, @ TeNnepb 4 NoKaXXy BaM BTOpOe N30bpa)eHne, KoTopoe
cOenaHo Npu BKIOYEHHOM dntoopecUeHTHOW namne (rnegaror AEMOHCTPUPYET 3TOT 3Tarn Ha
3KpaHe). Ecnn pacTBop OKpaLleH B PO30BbIM LIBET, TO B HEM MHOIO YXMBbIX KITETOK, @ €CMIN B CUHUIA
LIBET, TO, HANPOTUB, Masno. Kakon obpa3eL, HaM HY>XXHO UCK/TIOUYMTb, eCc/ii Balla pa3paboTka
HanpaBneHa Ha 3a)XKMBEHUE paH M BOCCTAaHOBMIEHME TKaHeW, HAaMpPUMep KOXn?

OTBeThLI 0byYaloLNXCS.



Cnoso neparora: BepHo! HaM Hy>XHO MCKOUYMTb 0b6pa3el, B KOTOPOM Maslo XXMBbIX KIeTOK. 2TO
OyaeT 3HaUYUT, UTO PaCcTBOP A9 HUX TOKCUYEH, a 3HAYUT, Balla pa3paboTka byaeT HeapdeKTUBHOM.
O6BeguTe B KPYr CaMbl MOAXOAALLMM BapMaHT NabopaTtopHoro obpasua.

B pa3zanaTo4yHoM maTepuasie obyqaroLnNXCs BbIMOJIHAIOT 3a4aHune.

Monackaska onsa neparora: BEPHbIV BapuaHT OTBETA — HE NMOAXOANT TPETbs KoJsiba.

CnoBo nepgarora: HacTtano BpeMa UCMbITaTb Ball 6yayLiMi rmaporefib M BbIACHMUTb, HACKOMbKO
XOPOLLUO OH ByaeT NpunmMnaTth K paHe. [NpeacTaBbTe, UTO CMOTPUTE B MUKPOCKOM M BUAUTE KNeTKn. B
pa30aToOYHbIX MaTepManax y Bac eCTb OT/IMYHaA NoAcKasKa. lNpodnTtamTe €€ 1 OTBETLTE, BapMaHT C
KaKMMU KNETKaMUM — «pPacrlaCTaHHbIMU» NN «OLLUAPaLUEHHbIMU» — HaM HY>XeH? BepHbin BapUaHT
OTMETbLTE ra/IouKoN.

OTBeThI 0byyHaroLNXCcs. 3aTEM B pa3aaTo4HOM MaTepuasie oby4arLmnecs BbIMOJIHAIOT 3a4aHne.
lMocne oTBeTa Nnegaror MOXeET Ha 3KpaHe HaxaTb Ha BEPHbIVI OTBET.

Moacka3ka gnsa negarora: BEPHbIV BapnaHT oTBeTa — 1.

Cnoso nepgarora: OT/IMYHO! Bbl MpoBenm oTnmnyHble nabopaTopHble NCMbITaHME, Kak HacTodaLlme
BUoUHXKeHepbl. HacTano BpeMsa CrpoeKTUpoBaTh byayllee yCTPONCTBO, NepexogmM K criegytoLllemMy

aTany.

YacTtb 4: NMpoeKTUpoBaHMe yCTPOMCTBA

CnoBo neparora: Hactano BpeMs npakTuyeckmx paboT. Tenepb BaM HY»>XHO CMNPOEKTUPOBaTb
Oyayllee YCTPOMNCTBO, M ONF 3TOIO HY)>KHO Bbl6paTb ero KOMMOoHeHTbl. HauHéM ¢ Kopnyca ans
yCTpomncTBa. KakoWm caMblv Noaxogawmii BapmaHT? OTMeTbTe ero raslouKom.

lMepnaror, MmogepaTop-o6yYaLLNACA NN JI0O0U XENAILN 3a4NTbIBAET TEKCT 3adaHuNS.

Pa3paTto4yHbin MaTepunas, cTpaHuua 9.

B pasznaTo4yHoM maTepuasie oby4aroLnecs BbINOJIHAIOT 3a4aHune.

CnoBo neparora: NogHMMMUTE PYKU Te, KTO BblGpan pyuKy-LUMPULL.

Oby4aroumecs noAHNMAIOT PYKW, a neaaror BblbupaeT Ha 3KpaHe 3TOT BapuaHT OTBETa.
CnoBo neparora: A KTo peLUuns, YTO CaMblM yOauHbl BapMaHT — 6aHKa OT Kpema?
Oby4arowmecs nogHUMaloT PyKu, a neagaror BblbupaeT Ha IKpaHe 3TOT BapuaHT OTBETa.
CnoBo neparora: lvcroner-6nacrtep. KTo Bbibpan ero?

Oby4arowmecs NnogHUMaIOT PyKu, a neagaror BbiIbupaeT Ha IKpaHe 3TOT BapuaHT OTBETa.
CnoBo neparora: Bol He nporaganu, pebtara!

Pasnparo4yHbi maTepumas, ctpaHunua 10.

CnoBo neparora: Bbl co34anm 3axXMBNAIOLWMK TMOpOreNb, Bbi6panu Kopryc 6yayLlero yCTponcTaa.

Ternepb BaM HY>XHO onpenenTb KONMYeCcTBO LLUMPULLOB. OauH Lrnpuy nog Ka)XObl KOMMOHEHT.



YuTamTe MOACKa3Ky M 3aTeM OTMETLTE rajIouKOM BEPHbIWM BapuaHT OTBeTa.

B pa3znaTo4YHOM maTepuasie obyyaroLymecs BbINOJIHAT 3a4aHve. 3aTeM regaror cripalumBaer,
KaKovi BapuaHT OHU Bblibpasiv, 1 OTMEYaeT Ha IKpaHe BEPHbLIV BapUaHT.

CnoBo neparora: Ternepb HY>KHO NOg06PaTb MCTOUYHUK MUTAHUSA, YTOObI Balle YCTPOMCTBO CMOTIO
ycrnewHo GyHKLMOHMPOBaTb. KaKoM UCTOYHMK MUTAHUA MO3BOMUT 3apshKaTb YCTPOWCTBO? OTMETbTE
raJTIoOMKOM BEPHbIV OTBET.

B pa3gaTo4yHOM maTepuane obyyatolmecs BbINOIHAKT 3aaaHne. 3aTemM negaror CripalunBaeT,
Kakow BapuaHT OHW BblIbpasin, 1 OTMEYaeT Ha IKPaHe BEPHbIVi BApUaHT.

CnoBo neparora: Takol annapaTt Ha Co/THeYHbIX 6aTaperKax Bpad N1 6yaeT addeKTUBEH. A KaKoM
LLBET LO/MKEH BbiTb y TaKoro ycTpomncTea? Cpa3y OroBOpPKOCh: BEPHOIO OTBETa HET. [NoaToMy
Ha3blBaWTe nobon LBeeT!

Bbibop uBeTa OCyLUeCTB/ISAETCA TOJIbLKO B LIMGhpOBOVI BEPCUMN.

OTBeThl 0byvaroLmnxcs.

CnoBo neparora: Otnm4yHo! CMeno MoxkeM nepexogmTb K GMHaNbHOMY 3a0aHUIO.

3aKounTeNbHbIA 3KPaH

CnoBo neparora: bnectduwasa pa6oTta! OKyHyn1ch B Npodeccuntio GUoOMeanLLMHCKOro MHxeHepa?
BaM noHpaBuiock? JaBanTe 03HaKOMUMCS C COBETaMUM OT SKCMepTa U NoABeaAEM UTOMM Hallen
MHTepecHoM npodnpobobl.

Paspnarto4yHbi MmaTepumas, ctTpaHunua 11.

lMeparor, MmogepaTop-o0byHaloLNNCa Nan 060U XeNarLmn 3a41TbIBaeT TEKCT.

3akKJ/iloueHue

Urpa «Hanau napy»

Ecnv no3BossieT BpeMs, TO MOXHO MpPOBeCTU C 0by4daroLmmMmncss HEGOIbLLYIO Nrpy.

Cnocob mrpbi: Obyyaolumecs nNpoaosKarT paboTaTe B CBOUX KOMaHAax. 3aaadya — HauTu napy
buoTexHosiorn4eckow 3agaydn v obs1acTun, B KOTOPOW CTOUT 3Ta 3agava. B urposovi popme
obyyatowmecs y3HarT 0 3agadax crieynaancTtoB B obaactun buoTtexHonorni n 6UonHXeHepuu.
Takxe regaror CMOXEeT paccka3aTb 0 BUOTEXHOIOMMHYECKUX AOCTUXKEHUNSX, NCIOJb3Y S
CrpaBoOYHUK.

CnoBo neparora: Pe64aTa, Bbl cerogHsa ybeannmcb, YTo crneLmanmncTbl Mo BUONHKEHEPUMIM OYEHDb

HY>XHbI. rno6anbHO MMEHHO ccbepa BMoTexHoONOrMimM cnocobHa CnpaBnTbCA CO MHOITMMWM BblI3OBaMK



COBPEMEHHOIO MM1Pa — OT CO34aHMA CENMbCKOXO3AMCTBEHHbIX Ky/1bTYP, KOTOPbIE adanTUPYTCH K
N3MEHEHMIO KNMMATA, 4O BOCCTAHOBIEHMA NONYNALMNKM XXMBOTHbIX. Cemnyac 9 npepsiarato BaM
MO3HAKOMUTLCA C BUOTEXHONOMMYECKMMM 3ada4aMmM B pasHbix chepax. Bbl paszgenmrech Ha TpuU
KOMaHabl. Balwa 3agaya — HalTM NoaxoadaLlyto napy 6MoTeXHONOrM4eckom 3agadum n eé obnacTtu. B
KOHLE UTPbl 9 NONPOLLY YY4aCTHMKOB KaXKgoM KOMaHAbl MO o4epenmn Ha3BaTb BEPHbIE Mapbl. A 4
PaCCKaXXy BaM O OOCTMXKEHMAX HaLLMX CMELMNANMCTOB B 3TUX HanpaBeHUaX.

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

MpaBusbHbIE OTBETHI:

Co3gaHue HoBbIX BakUMH — DapMaLeBTUKa;

Co3pgaHune 6uonpuHTepa — PereHepaTUBHas MeaMLMHa;

Co3fgaHune HaHo4YacTuL, — HaHobunoTexHonorus;

Co3gaHune HOBbIX MOME3HbIX MPOAYKTOB NMTaHMA— lNueBas MPOMbILLTEHHOCTD;

Co3gaHne MeTofa OYMUCTKM CTOYHbIX BOO — DKON0rmg;

Co3zgaHune pacTeHMM € HOBbIMUW CBOMCTBaMM — CeNbCKOe XO3AMCTBO;

Co3gaHmne TEXHOMOMMKM BblpallMBaHME LLEHHbIX BUOOB pbl6 — MopcKkada 6MoTexHoorna.
CnpaBOYHUK BJiA neparora:

Co3paaHue HOBbIX BakKUUH — PapMaueBTUKa. O6LIEeCTBO UCMOMb3yeT 60MblLLIOE KOMMYECTBO
BUNOTEXHONMOMMYECKUX MpenapaToB: MHCYMHbI, TOPMOHalbHble NpenapaThl, @ TakKe BaKLMHbI. X
MPOM3BOACTBO CTaflo BO3MOXXHbIM 6/1arogapsa CKpynyné3Hom paboTe 6MOTEXHONOIOB. Tak,
OoTeYyeCTBEHHbIE CMEeLManMCTbl CO30a/IM HECKOMbKO BaKLMH OT KOpOoHaBupyca. Tpu BakKUMHbI Oblan
pa3paboTaHbl HauMOHaNbHbIM MCCNefoBaTENbCKUM LLIEHTPOM 3MMAEMUMONMOTMN U MUKPOBMONOTrnM
M. M. ®@. NaManeu, rocydapCcTBEHHbIM Hay4YHbIM LIEHTPOM BUPYCONOrnMn 1 BMoTexHonornm «Bektop»
N LEHTPOM MMeHM YymMakoBa. bonee Toro, cneumanucTbl «BekTopa» co3gan HOBYHO
MPOTMBOOCMEHHYH BaKLMHY, KOTOPYO MAAHUPYIOT 3anyCTUTb B MPOU3BOACTBO. M 3TO TOMbKO
HebosblLlaa YacTb MPUMEPOB PabOT POCCUNCKNX BUMOTEXHONOIOB B dapMaLeBTUKE.

Co3paHue 6monpuHTepa — PereHepaTuBHaa MeguuMHa. lNpumMepHo 20 neT Hasan B obnacTtum
pereHepaTMBHOM MeOULMHbI CTano GOpPMUPOBATLCA TaKoe HanpaBneHue, Kak 6UONMPUHTUHT. OHO
MPU3BaAHO PEeLUNTb NpobrieMy HEXBATKM JOHOPCKMX OPraHoB. MICKYCCTBEHHbIE OpraHbl He MOTyT
pPeLlnTb 3Ty NpobneMy, MOCKOMbKY Hall OpraHM3M He Bcerga npMHMMaeT MHOPOLOHbIM MaTepuan.
MNepecagka OOHOPCKMX OPraHOB TakXKe HECET pAd CePbE3HbIX MPobneM. BUOMPUHTUHT, TO eCTb
TEXHOMOMMSA CO30aHMA OPraHOB Ha OCHOBE K/1ETOK CaMOoro NnaumneHTa, MOXXeT YCTPaHUTb BCe
HedoCTaTKM. DTy 06/1acCTb aKTUBHO pa3BMBatoT 6MoTexHonorn. OgHoO M3 HeJaBHMX MPaAHOMO3HbIX
OOCTUXEHWMM OTeYeCTBEeHHbIX CNeLMnanncToB — co3gaHmne 6MonpuHTepa, neYvyatatoLlero Markme
TKaHW HermocpencTBeHHO Ha paHax NauMeHToB. Ero paspaboTtanm B YHUBEpPCUTETE HayKn U

TexHonornm MMCUC.



Co3paHue HaHo4vacTuy — HaHo6uoTtexHonorus. Y npMMeHeHa HaHOYaCTUL, OFPOMHbIN
noTeHLUMan BO MHOMMX 061acTax, Hanpumep nedeHnm oHko3aboneBaHMm. TaK, HAHOYaCTULLbl MOTYyT
JOCTaBNATb HEOBXOAMMblE NeKapCcTBa NPAMO K onyXonu. Mo aTon npuymHe 6UOTEXHONON M aKTUBHO
paboTaloT Hag co3daHmeM Takmx YacTmu. Cpean NocnegHmx OOCTUXKEHUIM OTeUeCTBEHHbIX
cneunanmncToB — pa3paboTka HaHOYaCTML, KOTOpbIE YCUMBAIOT OEeNCTBME pagmoTepanmm npu
neyeHMM oHKo3aboneBaHMM. PaspaboTka NPMHAONEXMT cneumnanmctam MHCTUTyTa TeopeTmyeckom
M akcnepmMeHTanbHom 6nodmsmkm PAH (MywmHo).

Co3aaHMe HOBbIX NOJIe3HbIX NPOAYKTOB NUTaHMAa — MNMuiwleBas NPOMbILLIEHHOCTb.
BuoTtexHonormyeckme npoLecchl MpMMeHaTCa B NMULLEBOW MPOMBbILLIEHHOCTW O/19 NPOM3BOACTBA
MHOIMX MNPOAYKTOB MUTAHMS, HAaNnpUMep MOIOYHOKUCTTbIX MPOAYKTOB UM 006aBOK. OHM CMOCOGHbI
npuaaBaTb MPOAYyKTaM HOBble OTTEHKM BKYCa M apoMaTa, a TakXKe Nose3Hble CBOMCTBA. Hanpumep,
yuéHble IO)XHO-YpanbCKOro rocygapcTBeHHOro yHmeepcuteTa (lOYplY, HenabumHck) paspaboTtanu u
nepBbl B POCCUK Cbip C pacTUTENbHBIM KOMMOHEHTOM 6epbepnHOM. OH MOBbILLAET UMMYHUTET Y
nogen u CNy>XuT ang NpodUNakTUKM BocnanmTebHbIX 3a6oneBaHnn. M TakMx NpmuMepoB
M306peTeHnm POCCUMNCKMX CNELLMATUCTOB O4YeHb MHOTO!

Co3aaHMe MeToAa OUYMUCTKU CTOUHbIX Boa — dKonorusd. 13BeCcTHO, UTO CTOYHble BOAbl HEOB6X0AMMO
oumMLLaTb Nepen TeM, KaK OHM NomnaayT B MPUPOoaHble BOOOEMbI. BUOTEXHOMOMM 3aHATHI Pa3pPabOTKOM
METOLOB OUYMCTKM TaKMX BOA U1 YrXKe Npeanoxxmnum pag MHHOBaLMOHHbIX TeEXHOMOrMiM. Hanpumep,
TOMCKMe y4éHble co3ganu 6uonpenapaT 4s19 O4UCTKM BOOOEMOB OT MafibMOBOrO Macha, a
cneunanucTsl yHuBepcuteta MNCUC coszpanm MaTepman gaa O4UCTKM BOObl OT TOKCUMYHOIO
MPOMBbILLUTEHHOIO 0TX04da. [Mogo6HbIE TEXHOMOMMKM MOMOAOT YYYLLINTb KOOI UIO.

Co3aaHue pacTeHUM ¢ HOBbIMM CBOMCTBaMU — CeflbCKoe XO039MCTBO. Pa3BuTME CebCKOro
XO3AMCTBA CNOXHO NpeacTaBMTb 6&3 COBPEMEHHbIX TEXHOTOMMIN, B TOM YMcie BUOTEXHOIOMMYECKMX.
OHM NOMOTatoT MOBLICUTb MPOAYKTUBHOCTb CEMTbCKOXO3AMCTBEHHbIX KYbTYP M Ka4eCcTBO ypoyKas.
MeToabl 6BMOTEXHOMOIMMM HEOBXOOMMbI ANA Pa3HbIX Lienen, Harnpumep noaydeHns pacTeHuni,
YCTOMUYUBBIX K USBMEHEHMAM KNTMMaTa Unu Bpeautenam. B Poccmm 6bin co3gaH copT MeHUUbl,
KOTOPbIM MO3BOMINT 3HAYUTENbHO YBENMUNUYNTL YPOXKaM B HEUEPHO3EMHOM 30HE. TOMCKME YYEHbIE
Takke NpuayManm cnocob BblpallMBaHMa KapTodend, yCTOMUYMBOIo K BUPYyCaM.

Co3aaHMe TEXHOJIOrMU BbipalllMBaHUA LLeHHbIX BUAOB pbl6 — Mopckas 6MoTexHonorums.
BuroTexHonormsa nrpaeTt orpoMHyto posb B Pbi6oBOACTBE. TakMe TEXHONOMMM MOMOratoT YAyULLnTb
POCT 1 300PO0Bbe PbIbbI, @ TaKKe MOBbICUTb 3PDEKTUBHOCTb MPOM3BOACTBA PbIOHOM NPOoaYKLUMK U
YMEHbLLINTb BO3OENCTBME Ha Npupoay. Hanpumep, Ha CobCckoM pbi6OBOAHOM 3aBOAE, KOTOPbIM
HaxoauTcsa B AMano-HeHeLuKOM aBTOHOMHOM OKpyre, 6MOTEXHOMOMM HAay4YUNCh BblpallMBaTb
HeNbMy — MOYTU UCUE3HYBLLYIO NPeacTaBUTENbHMLY CEMENCTBA TOCOCEBDIX.

CnoBo neparora: Hacrtano BPEMSA Ha3BaTb BeEpPHble Napbl. KTo xoueT HayaTb?



lNepgaror MOXeT Mo o4yepean Ha3blBaTb 006YyYalOLNXCSA N3 pa3HbIX KOMaHA U MPOCUTb UX 3a4MTaTh
oTBEeThI. EC/in 0OTBET HEBEPHDIV, Neaaror Ha3blBaeT BEPHYI0 napy. [ocae Kaxxgovi napbl riegaror
MOXET paccka3zaTb 0by4arLmnMcs 0 MOCAEAHNX AOCTUXKEHNAX OTEYECTBEHHbIX CrELNanCcToB B
obcyxxgaemMom HarnpaBJeHUN (M3 cripaBOYHUKA AJ11 Neaarora).

CnoBo neparora: Kak 300poBo, pebdaTtal Bbl 611ecTdalle crnpaBUMCb He TONMbKO ¢ Npodrpobom, HO U
C Urpoi. Tenepb Bbl 3HAETE, HACKOJbKO YKe Pa3Hoo6pa3Hbl BUOTEXHONOTMK. KCTaTu, Bbl 3aMeTUIM
LiBETOBOE pa3fesieHne Tabnmubl? 3TO cAenaHo He Clyd4anmHO. BMOTEXHOMOMMM UCMONb3YIOTCSA BO
MHOIMX 06/1acTaX, MO 3TOW MPUYMHE CYLLECTBYIOT Pa3fiMyHble KlnacCuduKaLlmm, 1 OgHa 13 caMblX
nonynapHbIX — Mo ueeTtamM. CerogHsa Mbl MOrOBOPUMM O CaMbiX MOMNYNAPHbIX HarpaBieHUax.
JaBanTe cenyac Mbl X onpenenM. KpacHom 6MOTEXHONOorMen Ha3bliBaloT MeOMLIMHCKYO
BUNOTEXHONOI IO, MMEHHO B 3TOM 061aCTM Bbl CEroaHa BbIMONHANM Mpodnpoby. BruotexHonorms
MULLEBbLIX MPOM3BOACTB MOSyYMsIa »ENTbIN LBET B 3TOM KaccudmKaLmMm, a aKonormyeckada
BUNOTEXHONOMMNSA OKpPacKiach B cepbl LBET. benbin LBeT MMeeTca y BMOTEXHOMOrMYeCcKomn
BUODHEPIeTUKU, @ CUHNI — Y MOPCKOW BUMOTEXHOMOTUU. A KaK Bbl CHMTAETE, KaKoM LIBET MNony4vmna
CenbCKOX0349MCTBEHHaa BUOTEXHONorma?

OTBeThl 0byYaroLNXCA.

CnoBo neparora: BepHo, pebaTta! 2To0 HanpaBneHMe MHaYye Ha3bliBaeTca 3e/1E€HOM BMoTeXHOMoOrnen.
Ho 6MOTEXHONOIrMK He CTOAT Ha MecTe, MX BCE Yallle UCMOMb3YOT B CaMbIX Pa3HbIX 061acTsx,
HanpMMep, da)ke B KOCMOoce, MO3TOMY 3Ta KnaccudbukaLma pacluMpaeTca 1 NoaBnaoTca HOBble

LBeTa.

KapTouka npodpeccumn «BUOMeaULIMHCKUNA UHXKEHep»

JlonosHUTeNbHbIE MaTepPUasibl MPUIOXKEHbI K CLIEHAPWIO 3aHATHUS. 3apaHee pacrnedyaTtaTb KapToOuyKy
npogeccun (MOXXHO OAHY Ha K/1acC, Ha KOMaHAay WUn oTAE/IbHO AJ151 KaX40ro y4eHnKa).

CnoBo negarora: Bbl o4eHb XOPOLLO CrPaBUMCh C 3aJaHVUEM U CMOTNY pa3paboTaTb yCTPOUCTBO
0119 3aXKMBNeHunsa paH. [1a, cedac 3TK CrioBa OTHOCATCS NMULLb K Urpe. HO KTO 3HaeT, BO3MOXKHO, B
6yayLLEeM 3TO OOCTUXKEHME CTaHeT peasbHbIM, 1 Bbl AENCTBUTENbHO CMOXeTe 3To caenath! 9 paa(a)
BPYYUTb BaM HOBYIO KapTOUKy «BMOMEeaNLMHCKUIN MHXKeHepP», KOTopada MOMoTHAET Bally
KoMNeKLuMio apTedaKToB. Bbl MOYKeTe NoaeNnnTbca CBOMMK BriedaTieHnamMm o npodnpobe. Ecnm Bac
YTO-TO YAMBWIIO, €CTM BaM UYTO-TO OCOBEHHO 3aMOMHUIOCh, CMENO MULLINTE Ha KapTouke. DTO He
obazaTenbHOe 3adaHne, HO 6yOeT 300P0BO, €C/IM Mbl He ByaeM HapyLlaTb TPaAULMIO M 3aMONTHUM U
3Ty KapTOuKY.

OTBeThI 06y HatoLNXCA.



Mpodurpan

CnoBo neparora: Kak Mbl cerogHsa MoHANM, O4HO M3 BayKHENLLUX Ka4yecTB B1MoMeanLMHCKOro
MHXXeHepa — NtobonbITCTBO. NPpUATHO BUAOETD, YTO OHO €CTb M Y Bac. BMXKy, C KaKMM to60MNbITCTBOM
M UICKPEHHUM MHTEPECOM Bbl MpoxoamTe Npodnpobbl. DTO OYeHb LeHHO! ECiM BaM Xo4yeTcs NponTH
MOBTOPHO 3Ty UNK Apyrre Npodnpobbl, TO BaM HY>XXHO NEPENTU MO CCbINTIKaM, YKa3aHHbIM Ha
apTedakTe NN B BUPTYyanbHOM ropoge npodpeccuin Mpodburpaq. MpobymTe 1M NpoxogmTte Bce

NpPodnpobbl, YTOBbI y3HATb 6osble O MPOodeccUax, KOTopble MOXKeTe BbibpaTb.

3aKnw4yeHue

CnoBo neparora: [loporme pebartal 4 o4eHb ropXKyCb, YTO Bbl C TAKUM PBEHMEM U HenoaaebHbIM
MHTEPEeCOM 3aHMMaeTeCh Ha HallUX ypokKax. CerogHa Bbl MO3HAaKOMUIUCH C HOBOM NMpodeccuen —
BUOMEONLIMHCKUM MHXKEHEP — U BbIMOMHUIM BaXKHOE 3aaHune. DTU CnelmanimcTbl O4eHb HY>KHbl B
Halleln cTpaHe. BO3MOXXHO, KTO-TO 13 Bac BblibGepeT 3TOT KapbepPHbIN MyTb M ByaeT co30aBaTb HOBbIE
MeTofbl eYeHUa 1 AMarHOCTUKU. MHe NPUATHO OCO3HAaBaTb, YTO NEPBbIN LAl K 3ToM npodeccunm Bbl
caenanu cerofHs, M OH 3ak/to4vanca B 3HaKOMCTBE C 3TUM cneumanmcTomM. bonbluoe cnacnéo 3a

Ballly CErofHsLLHIO NpeKpacHyto paboTy B knacce!



