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) Poccunckue MeguKm onacarortcs NMPUMEeHATb MCKyCCTBeHHbIﬁ MHTENNEKT B CBOen pa60Te.



HEBEPHO. HanpoTuB, HawWu MeanKn ogHMMUM N3 MepPBbIX BHEOPAOT COBPEMEHHbIE TEXHOMOMMM B
CBOIO MPaKTMKY. Hanpumep, poccnmckme MegmKm Ncronb3oBanm CUCTEMbl Ha ocHoBe VI BO BpeMs
pacnpocTpaHeHna KopoHaBmpycHom nHdekummn COVID-19.

6) B Hawen cTpaHe HEeKOTopble onepauuu NpoBoaaATCcd NPy NOMOLUM PO60OTOB.

BEPHO. Takmre onepaumnm MOXXHO Ha3BaTb OOHUMU U3 CaMblX COBPEMEHHbIX METOLOB
XMPYPrMyeckoro BMeLllaTeibcTBa. Hawm MeOuKM yCrewHo BHELPSOT 3TU TEXHOOTMN B CBOIO
paboTy.

7) B Poccum ycnewHo npousBoaaT MeAULUHCKUE SK30CKeeThbl.

BEPHO. bonee 10 neT Ha3af B HalleW CTpaHe 6bll BrNepBble Co34aH OTeYeCTBEHHbIM DK30CKeSeT,
MOMOraoLWMM BOCMOMHATL yTpadeHHble GYHKLMKM YenoBeka. OH NpeaHasHadeH aa4a peabunmtaumm
ntogen nocne cepbEesHblX TPaBM.

8) B Poccumn He npoBoaAaT o6criefoBaHMe HOBOPOXAEHHBIX Ha reHeTUYecKue 3aboneBaHus.
HEBEPHO. HanpoTuB, B Hallew CTpaHe NPOBOOMTCA MaccoBoe obciefoBaHMe HOBOPOXKOAEHHbIX Ha
HECKOJ/IbKO reHeTUYeCKnX Heayros (00 36). 3ToO MoOMOraeT CBOEBPEMEHHO BbIABAATb OMacHble
3aboneBaHmMa U cnacaTb ManblLlLen.

9) B Poccumn MoryT npousBoAnUTb NPaKTUYECKU BCe YXU3SHEHHO Ba)KHble JiIeKapcTBa.

BEPHO. OTeuecTBeHHas MPOMbILLNEHHOCTb CNOCOBHA MPOon3BoanTb okono 80% Bcero
aCCOPTUMEHTA M3 MepeYHs XXM3HEHHO Ba)KHbIX IEKAPCTB.

10) Poccuinckue yuéHble pa3pabotanu 6monpuHrep.

BEPHO. Takne yCcTponcTBa OeUCTBUTENbHO 6blTM CO30aHbl Cpa3y HECKOMbKMMKM POCCUNCKUMM
rpynnamMm YUYEHbIX N3 Pa3HbIX YHUBEPCUTETOB M KOMMaHWIM CTpaHbl. OgHa U3 KtoYeBbIX 3a4au
OUOMPUHTEPA — NOMOYb PELLNTb NPOGIEMY HEXBATKM OOHOPCKMX OPraHOoB. YUéHble paboTatoT Hag

TeM, YTObbI yCTpOl;lCTBO CMOTITI0 NneyvaTaTb HaCTodALME TKaHN 1 JaXKe OpraHbl.

MopTpeT cneumanucTta

CnoBo nepgarora: [lonpobyinTe yragaTtb, 3a4a4u Kakoro crewmranmncta Bbl cerogHa byaeTe pellatb? 9
6yOy AaBaTb BaM MOACKAa3KM, a Bbl Ha3blBalTe Npodeccuiu, KoTopble MPUXOOAT BaM B roniosy. Cpasy
npeaynpexy, 4To Ha3BaHMe HenpocToe.

B cBoe paboTe 3TOT CrneumnanncT AeTaslbHO W CKPYMyNé3Ho n3ydaeT 06beKT CBOero nccenoBaHma
M BbIACHAET, U3 KaKMX KOMMOHEHTOB OH COCTOMT.

OH KOHCTPYMPYET M CO3Aa&T CIOXHbIE MPUBOPbI U TEXHUKY.

XOpOLLO 3HaeT 6UONOrMI0, XUMUIO 1 GUBUKY.

MIMEHHO 3TOT CcneuuanmcT NPUMOXKMUI PYKY K CO30aHMIO 1 MOABNEHMIO HOBbIX MPOTE30B8,

BUNOMPUHTEPOB, BUOCEHCOPOB Y MHOTOMY OPYrOMY.



B Ha3BaHWMKM ero Npodeccmm ecTb OTCbISIKa Cpa3y K TPEM HamnpaBNeHUIM: BUONOTrUK, MedMnLMHE U
NHXXEHEPUN.

OTBeTbl 0by4aroLumxcs.

CnoBo neparora: [la, oTragatb Npodeccuto, 0 KOTOPOWM Mbl CEFOOHSA MOrOBOPUM, — 3TO
OeNCTBUTEbHO 3ada4Ka CO 3BE3004KOM. BnpoyeM, UMEHHO C TaKUMK CEPbE3HBIMM M CITOXKHbIMM
33ada4YaMm exxegHeBHO crpaBisaeTca 6UoOMeanLIMHCKMIA MHXeHep. 1 MOroBopMM Mbl CEFrOOHS
MMEHHO O HéM.

O6paTnTe BHUMaHMe, YTo B Ha3BaHUM Npodeccum oTaebHO 3BYYUT «<MeanLMHCKNW», Bedb
BUOUHXKEeHepPbl ceroaHsa TPYAATCH B pa3Hblx oTpacnax. OHKM MOMOratoT peLlaTh 3aa4mM, KoTopble
ellé BeK Ha3af Kasanuncb HepaspeLllmMMbiMU. ECM FOBOPUTb COBCEM MPOCTO, TO 3TU CNELMANNCTDI
MCMONb3YIOT MOOXOAbl MHXXeHepPUKn ONa peLleHMs pa3Hblx buonormyeckinx 3agad. OHm Tpyaarca B
CENbCKOX03ANCTBEHHOM M dapMaLIeBTUYECKOM HanpaBneHmnax. BuonH>xxeHepbl CNocobHbl CO30aTb
pacTeHMa C UMMYHUTETOM K 60Ne3HAM 1 NapasnTaM. DTO 3HAYUUT, UTO TaKMe pacTeHmna ByaeT npoLue
BblpallMBaTbh. TakyKe BMOMHIKEHePbl BOCTPeboBaHbl B ApYyrMx chepax, Hanpumep akonormm. OHm
paboTaloT Hag Co34aHMeM HOBbIX BUOOB TOMMMBA M TEXHOMOM M 19 O4YUCTKM U BOCCTaHOBMEHMS
oKpy»atoLewn cpefbl. O4eHb YaCcTO OHM CO34at0T TO, YEINO PaHee B NpMpPoLe He CyLLEeCTBOBASIO.
3BY4YUT PaHTAaCTUUYECKU, HO 3TO NpaBaa. CerogHa MHOrMe OOCTMXKEHUSA TUX CMeLManmCcToB
CTaHOBATCH HEOTbEMJIEMOM YaCTbiO HalLEN MOBCEOAHEBHOM XU3HWN. Ka)keTcs, YTO BCE 3TO MOTyT
[enaTtb TONbKO BOMLLEBHUKN? STUX CNELMANINCTOB AeNCTBUTETbHO MOXXHO CPaBHUTb C
BOMLLEBHMKAMU, HO UX CUSa 3aKtodaeTca B OBLLUMPHbBIX 3HAaHMAX, YNOPHOM U MOCTOAHHOM Tpy/ade.
BuomMeaonumMHCKMe NHXXeHepbl pa3pabaTbiBatoT MeanLMHCKOe 06opyaoBaHMe, HOBble MeTobl
AMarHOCTMKM, HOBblE MaTepmarbl, MpPoTe3bl, GMOCEeHCOoPbl, BMONPUHTEPDI, KOTOPbIE B OyayLLEM
CMOrYT MeyYyaTaTb HacTodallMe TKaHW U Oaxke opraHbl. Npegnarato y3HaTb 60/bLie 06 3ToM

3aMevaTenibHoM Npodeccmm oT caMoro 6MOMeaNLMHCKOrO MHXKeHepa. BHMMaHKe Ha aKpaH!

Buaeoponnk «BMoMeaANLIMHCKUMNA NHXXEeHEP»

OnucaHune ponnka: obydaroLmecs 3HaKOMATCS C nNpeacTaBuTeseM npogpeccumn, yriybnsaioTcs B
rnpogheccnoHasibHbIVi MOPTPET bUOMEZNLIMHCKOIO MHXXEHEPA, y3HaloT 06 0cobeHHOCTAX ero

paboTsl.

O6cy)XxaeHune ponuka

CnoBo neparora: [pekpacHbi Buaeoponmk! Kakaa monesHaa v Hy>kHasa npodeccua. PebdaTta, Bac

3aMHTepecoBana npodeccmsa «bUoMeanLIMHCKUM MHXeHep»? YTo Bac 60/blie BCero Brnevatimno?



XoTenocb 6bl NOMNPO6GoBaTbh CBOW CUSbl B 3TOM Npodeccnin?

OTBeTbl 0byvaroLnxcA.

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

nonpo6oBaTb BbIMOMHWUTb 3ada4u BMoMHXKeHepa? Torga nepexoamm K npodnpobe.

Mpodnpoba: «kBUoMeagULMHCKUN NHIKEHEP»

dopmar: NMNpodpnpoba B 06bIMHOM KJlacce

PekoMeHpauua

Pacnpenennte knacc Ha 3-4 MUHU-rPynnbl, 418 KaXXA04 rpynnbl 4OKEH ObiTb MNOAroTOBAEH
pasaaTtoYHbIvi MaTepuas (CM. NpuioxeHne K YPpoky: Pa3aaToqyHbivi MaTepuas). B cueHapumn
L0M0JIHNTENIbHO 6y Ay T OTMEYEHbI 3a4aHNs B pa3gaTtoqyHoOM MaTepuane.

lMeparor BbiCTyrnaeT MoaepaTopoM 3aHATUA (Heobxoamm K ¢ 4OCTYNOM B MUHTEPHET UIW 3apaHee
yCTaHoBJIEHHas nporpamMmma c ripobovi Ha MK, cM. avisl B IPUIOKEHNN K YPOKY WJnN B C/IEAYIOLEM
6s10ke).

Oby4aroLymecs BbIMNOJHAOT 3a4aHNAa B MUHU-rPyrnax n y4acTByoT B 00CYXAE€HUN 3a4aHN.

C uesnbio [OMNOIHUTENIbHOrO MOrpy>XXeHns obyYaroLmxcsi B TEMY Bbl MOXETE 3apaHee BbibpaTb U3
Knacca (Mam 3 CTapLunx KJaaccoB, Npo@duibHbIX XUMUKO-BMOIOrM4eCKnX n/mam nHgopMaLnoHHO-
TEXHOJ/IOrMYECKNX K1accoB) 1-2 obyyaroLmxcs, KOTOpble€ CMOryT BbICTYNUTb B POJIN MOAEPATOPOB
rnpobbl 1 NMPoOBeCTH 3aHATHE. B 3TOM ciiy4ae peKkoMeHayeTCs noaroToBuThL 0byyaroLmxcsa 3apaHee
K AaHHOMY rpoopUeHTaLUMNOHHOMY 3aHSATUIO (MPOVITU COBMECTHO npoby v rnponrpatb CLUEHAPHbIV

rJsaH,).

AocTtyn K npodnpob6e

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

BeBeauTe 3Ty cCbisiKy B bpay3ep KOMMbOTEPA, 3a4eNCTBOBAHHOrO 4J/15 MPOXOXAEHWS npogripobbi
nam 3apaHee ckavanite npogripoby B popmaTte .exe. PEKOMEHAYETCA 3apaHee BKIYNUTL U
nposepuThb rpoby Ha lK.

BaxHo! He 3abybTe 03HaKOMUTBLCA C NaMATKOW, pa3MeLyEHHOV B Havasle 3aHATUA, v
opraHn3oBaTb pabo4yee NpoCcTpaHCTBO, @ TakXXe NMoAroToBUTb AOMOJIHUTE/IbHbIE MaTepUasibl B

COOTBETCTBUN C peEKOMeHOaLUNAMN.


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

B maTtepunanax npuio>XeHbl Npe3eHTauunn onas obyyaowmxca m gnasa negarora.

CtapToBasd cTpaHULa

Cnoso neparora: Pe64aT1a, HacTano BpeMa NobamKe NO3HaKOMUTLCA € 3aga4aMy GUOMEOMNLMHCKOrO
MH>XeHepa. BO3MOYHO, UTO Bbl 3aXOTUTE 3aHMMATbCA UMUK eXXedHEBHO M ceroHaWwHasa npodnpoba
CTaHeT MepBbIM LLIAaroM Ha MyTW K yCNeLlHOoW Kapbepe B 3Tol chepe. Mnu »Ke Bbl MOMMETE, YUTO BaM
Mo Aylle YTo-TO OpYyroe, M 3TO ToXKe ByAeT XOPOoLMM pe3ynbTaToM. Kak cKasas Hall repow, HYy»KHO
npo6oBaTb, YTOGbI 3TO NOHATL! NTak, Mepen BaMM CTapTOBbIE CTPAHMLbI CEroAHALLIHEN NPOPNPO6bLI.
[laBanTe NPoOYTEM ONMcCaHMe CrneLmanbHOCTV U HanyTCTBME OT aKCMNepTa.

lMegaror, MmogepaTop-o0byHaloLnNNCca nan J0bov XenarLm 3a41TbIBaeT TEKCT.

Ecnu Bbl ucriosib3yeTte ¢avisl B hopmaTe .exe, 3apaHee ckadyauTe c/lavibl CTapTOBOU CTPaHWLbI,
onucaHus 3aaHunsi U 3aKJII0YNTEJIbHOro 3KpaHa. @avisl .exe cogepxuT B cebe TosIbKOo 3Tar
NPaKkTUKMU.

Pasparo4yHbii MmaTepumas, cTpaHuua 1.

Cnoso neparora: lNpekpacHo! Bbl HaBepHAKa 3aMeTUNN, YTO B BalLMX pacneyvaTaHHbIX MaTepmanax
OCTasInCb CBOGOAHbIE AYENKM, MOAYMaMTe Hag OTBETOM U 3aMOTHUTE UX.

Bonpochkl, KOTOpbIE Bbl MOXKETE AOMNOJIHNTE/IbHO NCM0J1b30BaTh AJ19 00CY)XAEHUS!

Bynet nu aTa Nnpodeccna akTyasbHomM Yepe3 10 neT? Ecnum ga, To nodemy?

Hy>XHO N1 BUOMEOUNLMHCKOMY UHXEHEPY XOPOLLO 3HAaTb PYCCKMI A3blK UM JOCTAaTOYHO TOMTbKO
XUMUU, BUONOTNN N QU3NKIN? EC/IN HE HYXKEH, TO KaK XK€ KOJIJIErY CMOry T MOHATb OTYEThI 3TOro
crneyvanancra?

Kakune nnyHble KayecTBa, Ha Ball B3rNa4, HY>KHbl XOpoLleMy BUOMEAUNLIMHCKOMY UHXXeHepy?

Hanpmmep, J11060rbITCTBO, OTBETCTBEHHOCTb U cTpemsieHne Bceraa HauTn peLieHune.

3apgaHue

CnoBo neparora: Pe6dT1a, MoKa Bbl HE Ha4anu BbIMOMHATb 3aaHKMe, g XO4y HaNOMHUTb HECKOMbKO
Bellen, KOTopble MOMOryT BaM CMpaBUTbCS C 3adaHNaMK. Bo-nepBbiX, y BaC eCTb MOMOLLHWK B BUOe
crpaBo4YHMKa. Ecnn BaM NoHagobaTca NoackasKky O/19 BbIMOHEHMUSA 3a4aHMI, TO Bbl HAMOETE UX B
crnpaBo4HMKe. TaM Xe npeacrtaBneHa oononHuTenbHaa MHdopMauma. BcTpeTuncs HesHakKoMbl
TEPMUH? 3adaHue NoKasanochb CMLIKOM CoXXHbIM? O6pallanTech K CNpaBoYHUKY. M o6a3aTtebHO
coBeTyMTeChb Apyr C ApyromM. He 6oMTech HeBepHbIx oTBeToB! MNpuctynaem!

lMenaror, MmogepaTop-obyYaLLNACS Nan 060N XENarLN 3a4NTbIBAET TEKCT. 3agaHune

rnpencraB/iIieHO TaKXXe B pa3flaTO4YHbIX MaTepunasiax.



Pa3naTtoyYyHbl MaTepuasa, cTpaHuua 2.

ObpaTnte BHUMaHne Ha «CripaBoOYHUK» — OH MMOMOXET B MPOXOXXAEHUMN rPogdrpobebil.

3HaKOMbTECDb

CnoBo neparora: BaM npeacTtouT ctaTb 6UOMEONLMHCKUMM MHXKEHEPaMKM M BbINOMHUTb BaXKHOe
3afaHne — co3faTb HeOObIYHOE YCTPOMCTBO. OHO CMOXKET ByKBaSIbHO CLUMBATb PaHbl,
OoCTaHaBIMBaTb KPpOBOTEUEHME M MOMOraTb KOyKe BbiCTpee BOCCTaHaBMMBATbLCSA Mocre
MOBPEXOeHMs. 3ByYUT HEMPOCTO, HO Bbl crpaBuTech! Ckopee npuctynaem!

lMepnaror, mogepaTop-o0byYaoLLUNNCa Nan 060N XENArLWN 3a4NTbIBAET TEKCT.

Tpu TEKCTOBbIX 015 «3HAKOMbTECH!» MPOJINCTbIBAIOTCS PACO/IOKEHHOMW Ha HUX CTPEJIOYKOM.

YacTb 1: Bbi6op rens

MNMepBoe 3apaHue

CnoBo neparora: Balla nepsag 3aga4a — NOHATb, KAKUMK CBOMCTBaMM JOMKeH o6nanaTth Ball
OyayLLMM 3aXXKMBNAOLLNI BroMaTepman. YTobbl 3To caenaTb, CHadana HeobxoaMMo pa3obpaThca B
pPa3HbIX CBOMCTBaxX. BaM HY»>XHO COeOUHUTb MMHUAMU Ha3BaHMeE CBOWCTBA M ero ornurcaHue.
3arngaHuTe B CMPaBOYHMK, UTO6bI y3HATb 60/blle MHGOPMaLIMKM 06 3TUX CBOWCTBAX.

lMeparor, mogepaTop-o0byHaoLLNNCa nan 060N XeNarLmn 3a4NTbIBaeT TEKCT.

PasnaTtoyYyHbl MaTepuasa, cTpaHuua 3.

B paszagato4yHom maTepuasie oby4qaroLmnecs COeaANHSIOT JIMHUSAMY BEPHbIE rapbl: CBOVICTBO U €ro
YHKUMNOHaJ/IbHOE 3Ha4YeHne. 3aTeM Kaxdas rpynra rno o4epean Ha3biBaeT BEPHbIVI OTBET, a
regaror BbIMOJIHAET 3adaHne Ha 3KpaHe rnpogrpobbl nocsie Kax4oro oTBeTa 0byYatoLUnXCA.
MNMoackaska gnsa neparora:

ClwmBKa — CNoOCOBHOCTb NnoTMMEePOB BHYTPU rMaporesnid CBA3blBaTbCH B LLEMNOYKY Mocrie
cb1/|3w-|ec+<oro N XNMMUN4YeCKOoro BO3,EI,el7ICTBl/I‘F|;

CTOMKOCTb — CMOCOBHOCTb 0becrneyYnTb MexaHUYecKyo MPOYHOCT;

AQresma — crnocob6HOCTb CUENNATb Mexkay CO60M pa3Hble MOBEPXHOCTM TBEPALIX U YXUOKUX TEN;
BrocoBMecTMMOCTb — CMocobHOCTb MaTepKralia BCTPpanBaTbCH B OPraHmM3m 6e3 Bpena o4
nauuneHTa;

BbI,EI,aBJ'Il/IBaeMOCTb — crnocobHocTb 6e3 I'IpO6J'IeM npoxXoanTb Yepel3 OTBepCTUMe B LWnpuue.

BTopoe 3apaHue

CnoBo neparora: OTIn4Ho! NepexoanM Ko BTOPOMY 3adaHuto. Tenepb BaM HYXXHO BbibpaTh

MaTepuan, KOTopbly 6ygeT COBMECTUM C Koxel Yenoseka Ha 100%. 2To MoMOoxKeT Ballen byayLien



pa3paboTKe cTaTb 3dPeKTUBHON. M3yunTe BCE BapMaHTbl U BbiGepUTe Hanny4ywmm. YTobbl 37O
caenatb, MOCMOTPUTE Ha XapaKTePUCTUKIM Noad KaXKabIM MaTepuranoM 1 3aTeM B KBaapaTMKax nog
HUMMK NOCTaBbTE rafouKy UM KPECTUK. [anodka 6yaeT o3Ha4vaTb, UTO MaTepUan MoaxoauT, KPpecTUK
— He moaxoauT. Hac ¢ BaMuM cenyac UHTepecyeT OHO CBOMCTBO — 3TO 6MOCOBMECTUMOCTb. BaMm
HY>XHO Bbl6paTb TOMbKO OAMH MaTepuan. Kak gyMaeTe, KakoM 13 HUX MOOXOAUT Nydlle BCero?
lMeparor, mogepaTop-o0byYaloLnNNCa Nan 060N XENarLWmn 3a4NTbIBAET TEKCT.

Paspnarto4yHbl MaTepumas, cTpaHuua 4.

B paszanato4yHom maTepuasie pebsita BbiMOJHAIOT 3afaHue.

Moackaska Ansa nepgarora: BePHbLIVi OTBET — aJlblrMHaT HaTpus.

CnoBo neparora: Tenepb Npeasiarato Ha3BaTb BEPHbIM OTBET. Kako MaTepuan Hauy4dllmm
06pa3omM ByaeT COBMECTUM C KOXKeW YenoBeka?

Oby4arowmecss 0oTBe4YalT, a negaror BbifoJHAET 3a4aHnNe Ha aKpaHe npogripobesi.

TpeTbe 3apgaHue

CnoBo neparora: BepHo! Moém ganblie. Nepen BaMu TpeTbe 3agaHne. BaM Hy>KHO BblIGpaTb
CBOMCTBa MaTepuasna, KOTopble BaXXHO Y4MTbIBaTb MPU peaKkLMim C KoXKel. Bce N1 cBOMCTBa BaXKHO
yuuTbiBaTh? [NMogyMamnTe 1 gamTe CBOM OTBET. ECniv Bbl CUMTaeTe CBOMCTBO BaXKHbIM B 3TOM BOTMPOCE,
TO MOCTaBbTe rasniouky B rpade «YUmnTbiBaeM». ECNM Bbl CUMTAETE, UTO €ro MOXKHO He YUMTbIBaTb, TO
MocTaBbTe rafloukKy B COOTBETCTBYOLLEN rpade.

lMegaror, MmogepaTop-o0byHaloLNNCca nan J0bou XenarLmni 3a41TblIBaeT TEKCT.

Pa3pgaToyYyHbIW MaTepunasa, CTpaHuua 5.

Moaocka3ska ona nepgarora:

AHTMCENTUYEeCKOe OeNCTBME —YyYUTbIBATD;

ApoMaT — He yUYUTbIBaThb;

BKyC — He y4nTbIBaTh;

KoykHada nepeHoOCUMOCTb — Yy4YUTbIBaTb;

MNoasneHme 3alMTHOM MNEHKN — YUUTbIBATD;

LIBeT — He y4uTbIBaTb;

MooaepykKa pereHepaumm TKaHeW — yUYMUTbIBaTb.

CnoBo neparora: Bce crnipaBuinch ¢ 3agaHnemM? KTo roToB OTBETUTb, HY>XKHO /1M y4eCTb
aHTUCenTUYecKoe OencTeme?

Ka>xpgas rpynna rno o4yepean Ha3blBaeT BEPHbLIV OTBET, a negaror BbiMOJHAET 3a4aHnNe Ha SKpaHe
npogrnpobel rnocse Kaxaoro oreeta obyyaroLmnxcs.

CnoBo neparora: Pe64aTa, Bbl OT/IMYHO BbIMONHWUAM 3adaHMe. HacTano BpeMa nepenTu K

cnepytoLwemy aTany.



YacTb 2: NMpenapaThbl

MNMepBoe 3apaHue

CnoBo neparora: Pe6daTa, NepexogunM K cnenytollemn CTpaHmue pa3gaTodHbiXx MaTepUanoB U K
cnepytoulemy 6oMblUIOMY 3Tamny. 3TO 3aaHue NMOMOXKET CAeaTh Bally pa3paboTKy Mo-HaCToALWeMy
addekTBHOM. CHavana Hy»XHO U3Yy4UnTb CYLLECTBYIOLLME NpenapaThl M BbibpaTb Nogxoadlime anga
oyoyllen paboTbl. Bce N oHM ognHakoBo npurogarca BaMm? O6BeguTe Te NpenapaThbl, KOTOpble BaM
KayKyTcsa MOAXo4aLMMU. ECnn Bbl 3a6biNK, KAKUMIKM CBOMCTBaMM o61adatoT npenapaTthl, TO
ob4a3aTeNbHO 3arnNgaHuTe B CnpaBOYHUMK. Hal‘lpl/IMep, OH HAaNoOMHWT BaM, UTO reMocCtaTnyeckme
cpencTtBa NM3BECTHbI KPOBOOCTaHaB/TMBaAOLWLMM ,El,el7ICTBl/IeM. 3a,D,aHI/Ie MOHATHO? l_]pMCTyI‘IaeM!
lMenaror, mogepaTop-o0byYaoLLUNACA Nan 060N XENAKLNV 3a4YNTbIBAET TEKCT.

Paspgato4yHbin MmaTepuas, cTpaHuua 6.

Obyyarouinecs BbINoOJIHAIOT 3adaHne B pa3faaToYHbIX MaTepuasiax.

Cnoso nepgarora: OT/IMYHO, pebaTa! By, UTo MoYTU BCe CMPaBUIMNCh C 3adaHmeM. NMNoaxoaart nm B
pPaboTy reMoCcTaTnKM? Ecnu ga, To moyemy? KTo xoueT OoTBETUTL?

lMepgaror MOXET Ha3blBaTh NpenapaTt v CripalunBaTh YY4EHUKOB N3 KaXX 4OV rpyrnbl, NOAX0ANT Jn
OH a5 paboTsl. [Negaror BbINOJHAET 3a4aHne Ha IkpaHe rnpogrpobbl Mnocsie Ka>x4oro oTBeTa
obyyaroLmxcs.

MNMoaockaska ana neparora:

[eMOoCTaTUKWY;

AHTMOaKTepManbHble CPeacTBa;

ObesbonumpeatoLLee.

BTopoe 3apgaHue

lMenaror, mogepaTop-o0byYaLLUNACA Nan 060N XENAKLNV 3a4NTbIBAET TEKCT.

Paspgato4yHbin MmaTepuas, cTpaHuua 7.

CnoBo neparora: [pekpacHo! Tenepb NepexoounM K cnefytoLlemMy 3agaHumio. Mbl ¢ BaMu
obcy>Kaanu, YTo BUOMHIKEHEPY BaXKHO 3HATb HECKOMbKO OUCLUMAMH, B TOM YMce XmMuio. B
crnefnytoLlem 3agaHunm 6e3 3HaHUAa XUMKMKM He 0BOUTUCH. [Nepef BbIMONTHEHWEM 3a4aHUSA OaBanTe
BMeCTe NpoYMTaEM MOACKA3KM U3 CMPaBOYHMKA. ECnn 4o6aBUTb CAMLLIKOM MHOMO UAU CIIULLKOM
MaJsio reMOCTaTMKOB, 3TO HE OYEHb MOMOXET B 3aXXMB/IEHUM PaHbl. TaK CKO/TbKO reMOCTaTUKOB HaM
HeOoBXO4MMO: MHOIO, CPeEAHE UM Mano?

OTBeThI 06y HatoLNXCA.

CnoBo neparora: CpegHe! OTIM4YHO, pebdTal 3akpacbTe NepByto KOABY C reMocTaTUKaMu 40
cpefHero ypoBHA.

Oby4arLymecs BbiNoJHSAIOT 3a4aHNe B pa3aaToqyHbIX MaTepuasiax.



CnoBo neparora: Kak 6biTb C aHTMBaKTepUanbHbIMK NpenapaTamMm?

OTBeTbl 0byvaroLnxcA.

CnoBo neparora: 34eCb TOXe Jlydlle NpUuaepxKmMBaTbCa MpaBusia 30/10TOM CepelnHbl. DTO HaM
MOAOCKa3blBAET U CMPaBOYHKMK. 3aKpacbTe BTOPYIO KOMBY C aHTUBaKTepUanbHbIMK MpenapaTtaMmm 0o
CpegHero ypoBHA.

Obyyarouinecs BbINOJIHAIOT 3adaHne B pa3faaToYHbIX MaTepuaiax.

CnoBo neparora: KaxkeTcsq, UTo 1 06e360/1MBatoLLMX NpenapaToB O0/XKHO 6biTb CTOMBbKO Xe? Kak
cymTaeTte?

OTBeTbl 0byYaroLNXCA.

CnoBo neparora: B 370T pa3 06e360/1MBaloLWMX Nydlle B3ATb MOMEHbLUE, MHaYe pyKa MOXeT
OHeMeTb, a MoNIMMepHasa NNéHKa rmaporena Ha4YHET pa3pyLLaTbCa. 3aKpacbTe TPETbo KOMBy A0
HY>»XHOIO YPOBHS.

Oby4arouinecs BbINOJIHAIOT 3aAaHne B pa3aaToYHbIx MmaTepuanax. lNegaror Ha KOMMbOTEPE
Aenaer ewé 3 BapuaHTa C pa3HbIMU MpornopUmnsamu.

CnoBo neparora: Pe6aTa, HECMOTPSA Ha TO, UTO Bbl BbIMO/HANM 3adaHNe OOMHAKOBO, Y KaXkaoro 13
BacC HaBepHSAKa Mony4mnnmncb obpasubl C pasHbiMK MponopumnamMu. MNpeadnarato KaXkagom rpynne
MOCMOTPETb Ha 06pa3Lbl, KOTOPbIE MOAYUMINCD Y KaXXOOro y4acTHMKa. B Hawemn umdppoBom Bepcunm
BCE NPONopLMK TOXKe pa3Hble. Halwm obpasLubl MPMrogaTcs HaM B AanbHenwen pabote — B
NabopaTopPHbIX UCCefoBaHMAX, FIOe HaM MPeacTouT BbibpaTb ob6pa3el, KOTOPbIN Nydlle BCero

CnpaBnsgeTca CO CBOeW 3ada4emn.

YacTb 3: JTabopaTopHble nccnenosaHus

CnoBo neparora: Pe6aTa, cnegytollee 3agaHme ellé nHtepecHee! BamM npeactonT NpoBecTr
nabopaTopHble UccnenoBaHMa 06pa3LoB rmaporend. BaM npurogatcsa HacTodllMe KadvecTBa
BUOUHXKeHepa — NBOMbITCTBO, HABMOAATENBHOCTb U YCUOUMBOCTb. YBEpeH(a), OHM y Bac ecTb!
MNocMOTpUTE Ha NepBYytO 3a4a4y U BCMIOMHUTE, KaK BbIrNaauT geneHue knetok. OTMeTbTe rafiouKom
Te BapUWaHTbl, KOTOPbIe MPOLLMV UCMbITaHMS.

lMeparor, mogepaTop-o0byYaoLnNNCcsa nan 0oV XeNarLmi 3a4MTbIBAeT TEKCT NEPBOIro 3aaaHuns.

PasnaTtoyYyHbl MaTepuas, cTpaHuua 8.

B pazanato4yHom maTepuasie oby4aroLnecs BbINOJHAIOT 3a4aHume.

CnoBo neparora: Ha aToM Xe CTpaHuLe YyTb HKe (CTpaHuua 8) nepen Bbl BUOAUTE TP BapMaHTa
nabopaTopHbIX 06Pa3LLOB rugporend. BamM Hy>KHO OLUEHUTb LMTOTOKCUYHOCTb 06pa3L0B, TO eCTb
CMOCOBHOCTb BELLLECTBa OKa3blBaTb Ha KNETKY TOKCMYeckoe Bo3aencTBume. NepBoe n3obparkeHune

HUKaK He NMOMOXET BaM CcaAes1aTb BbIBOAbI, @ Ternepb 4 NoKa>xy BaM BTOPOe M3o6pa>KeHme, KOTOpoOe



cOenaHo Npu BKAIOYEHHOM dntoopecUeHTHOW NaMne (rnegaror AEMOHCTPUPYET 3TOT 3Tarn Ha
3KpaHe). Ecnn pacTBOp OKpaLleH B PO30BbIM LIBET, TO B HEM MHOIO YXMBbIX KITIETOK, @ €CMIN B CUHMIA
LIBET, TO, HANPOTUB, Masno. Kakon ob6pa3eL, HaM HY>XXHO UCK/TIOUMTb, eCciv Balla pa3paboTka
HamnpaB/feHa Ha 3a)KMBNeHUe paH M BOCCTAHOBNEHUE TKaHeN, HanpuMep KOxKmn?

OTBeThI 06y HaroLINXCA.

CnoBo neparora: BepHo! HaM Hy>KHO MCKMtoUYNTb 06paseL, B KOTOPOM Masio XXUBbIX KNETOK. DTO
OyOeT 3HAYUT, UTO PACTBOP O HMX TOKCUYEH, @ 3HAYUT, Balla pa3paboTka byaeT HeadpdeKTUBHOM.
O6BeguTe B KPYr CaMbli MOAXOOALLMM BapUMaHT NnabopaTopHOro obpasa.

B paszgaTto4yHoM maTepuasie obyqaroLmnxcs BbIMOJIHAIOT 3a4aHune.

MonckasKa ana neparora: BEPHbIV BapyuaHT OTBETa — HE NoAXoANT TPETbSA KoJsiba.

Cnoso neparora: HacTtano BpeMa UCMbITaTb Ball OyayLMM rMaporefib M BbIACHMUTb, HACKOMbKO
XOPOLLIO OH ByaeT NpunmMnaTh K paHe. MNpeacTaBbTe, UTO CMOTPUTE B MUKPOCKOM M BUAUTE KNeTKu. B
pa3gaToYHbIX MaTepmanax y Bac eCTb OTIMYHAasaA Moackaska. [MpounTtamnTe eé 1 oTBEeTbTE, BapUaAHT C
KaKMMK KNeTKaMM — «pacnlaCTaHHbIMM» MM «OLLApaLlleHHbIMU» — HaM HY>XeH? BepHbl1 BapuaHT
OTMEeTbTE rasIouKoMn.

OTBeThl 0byvaromnxca. 3aTeM B pa3gaTtovHoOM MaTepuasae oby4aroLmnecs BolfMoJHAIOT 3a4aHue.
lMocne oTBeTa negaror MOXKET Ha IKPaHe HaXKaTb Ha BEPHbIVI OTBET.

Monckaska ana neparora: BepPHbIV BapnaHT oTBeTa — 1.

Cnoso neparora: OT/IM4YHO! Bbl MpoBenm oTAMYHbIe N1abopaToOpHbIE NCMbITaHMS, Kak HacTodaLme
OUoMHYKeHepbl. HacTano BpeMsa cnpoeKTnpoBaTh byayllee YCTPOMCTBO, MepexoanM K creayoLlemy

aTany.

YacTtb 4: NMpoeKTUpoBaHMe YyCTPOMCTBA

CnoBo nepgarora: Hactano BpeMs npaktudeckmx paboT. Tenepb BaM HY»XHO CMPOeKTUPOoBaTb
oyaylliee yCTPONCTBO, M N5 3TOMO HY)>KHO Bbl6paTb ero KOMMoHeHTbl. HauHéM ¢ Kopnyca ans
YCTpOMCTBa. KakoWm caMblv NoaxoasLimii BapmaHT? OTMeTbTe ero rasilouKom.

lMenaror, MmogepaTop-obyYaoLLNACS NN JTIOO0N XENAILWNA 3a4NThIBAET TEKCT 3adaHus.

Pa3pgaToyYyHbIW MaTepunasa, CTpaHuua 9.

B pa3zgaToyHoM maTepmasie obyyaroLmnecs BobIMOJIHAKT 3a4aHue.

CnoBo nepgarora: [logHMMUTE PYKK Te, KTO Bbi6pan py4YKy-LNpuL,

Oby4arwLymecs NoagHNMaIOT PYKKU, a neagaror BblbMpaeT Ha 3KpaHe 3TOT BapMaHT OTBETaA.
CnoBo neparora: A KTo peLUusI, YTo CaMbli yAa4HbIM BapuaHT — 6aHKa OT Kpema?
Oby4arwLmecss NnogHNMaIOT PYKKU, a negaror BblIbMpaeT Ha 3KpaHe 3TOT BapmnaHT OTBETa.

CnoBo neparora: [N1crtoneT-6nacrtep. KTo Bbibpan ero?



Oby4arowmecs nogHUMaloT PyKu, a neaaror BblbupaeT Ha 3KpaHe 3TOT BapuaHT OTBETa.
CnoBo neparora: Bol He nporaganu, peéara!

Paspnaro4yHbi MmaTepumas, ctpaHuua 10.

CnoBo neparora: Bbl co3ganm 3a)KMBNAOLWMIN rMaporenb, Bbibpanu Kopnyc byayLlero ycTponcTaa.
Tenepb BaM HY>KHO onpenenTb KOAMYecTBO WNpuLoB. OgMH LUMNPUL, MOA4 KaXKablM KOMMOHEHT.
YunTamTe NogckasKy M 3aTeM OTMETbTE raslouKoM BEPHbI BapMaHT oTBETa.

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

CnoBo nepgarora: Tenepb HY»KHO NOA06PaTb MCTOUYHMK MUTAHUA, YTOObI Balle YCTPOMCTBO CMOTTIO
ycneLwHo GYyHKLMOHMPOoBaTb. Kakom MCTOYHUK MUTAaHKMA MO3BOMUT 3apaxKaTb YCTPOMCTBO? OTMETbTE
rafio4YKOM BEPHbIV OTBET.

B paszpaTto4yHom maTepuasie obyqaroLmecs BoIroJIHAIOT 3agaHne. 3aTeM rnegaror cripallunBaer,
KaKovi BapuaHT OHW Bbibpasiv, 1 OTMEYaeT Ha IKPaHe BEPHbLIV BapUaHT.

CnoBo neparora: Takow annapaT Ha CoNMHeYHblx 6aTaperKkax Bpan N byneTt adpdekTnBeH. A Kakon
LIBET OO/MKeEH GblTb y TaKoro ycTponcTea? Cpasy OroBOpKCh: BEPHOIo OTBETa HEeT. [oaToMy
Ha3bliBanTe nrobon uBeT!

Bbibop LiBeTa OCyLLUECTBAAETCA TOJ/IbKO B LUNPOBOL BEPCUN.

OTBeThI 06y YatoLINXCA.

Cnoso neparora: OT/IM4HO! CMeno MoXKeM nepexoanTb K GUHaNbHOMY 3agaHuto.

3aKnoUuYnTebHbI 3KpaH

CnoBo neparora: bnecraulaa padota! OkyHyNnMchb B Npodeccmio GMoMegmnLIMHCKOro MHXXeHepa?
BaMm noHpaBwmnock? JaBanTe 03HAaKOMUMCS C COBETAMM OT IKCMepTa U MoaBeaéM MTOMM Hallemn
MHTepecHoM NpodnpobLI.

Paspgato4yHbin MmaTepuas, ctpainua 11.

lMenaror, MmogepaTop-o0byYaoLLNACA UaN JTI0O0N XENALNV 3a4YNTbIBAET TEKCT.

3akKJ/iloueHue

Urpa «Hangm napy»

Ecnn no3BonseT BpeMsi, TO MOXHO MPOBECTU C 00yHaroLMMNCs HEOOIbLLYIO Nrpy.
Cnocob mrpel: Oby4yaromecs npoaosKarT paboTaTk B CBOUX KOMaHAax. 3agadya — HavuTu napy

buoTexHoorn4eckon 3agayin n 061acTtu, B KOTOPOW CTOUT 3Ta 3agava. B nrposovi popme



obyyarLmecs y3HartT 0 3a4adax crneunaancToB B 0b1act 6uoTexHo0ruvi u GBUONHXeHepUn.
Tak>xe riegaror CMOXET paccka3aTb 0 BMOTEXHOJIOMrNYECKUX AOCTUXKEHUSAX, NCMOJIb3YS
CripaBOYHUK.

CnoBo neparora: Pe6aTa, Bbl cCerogHsa y6eannmcb, YTo CreLmanmnctbl Mo BUONHMKEHEPUMIM OYEeHb
HY>XHbI. FNo6anbHO MMeHHO cdepa BUOTEXHOOMMIM CNOCOBHa CMPaBUTLCA CO MHOTMMK Bbi30OBaMu
COBPEMEHHOIo MMpa — OT CO30aHUA CEeNbCKOXO3ANCTBEHHbIX Ky/1bTYP, KOTOPbIe afanTUpyoTcs K
M3MEHEHMUIO KNTMMaTa, 40 BOCCTAaHOBIEHMSA MONyNaLUMi »XMBOTHbIX. CeMyac 9 Npegarato BamM
MO3HAaKOMUTbCA C BUOTEXHOMOTMYECKMMIM 3a4a4aMK B pa3HbiX cdhepax. Bbl pasgenmtech Ha Tpu
KOMaHAbl. Balla 3agada — HalTW noaxoasLlyto napy 6GUoTexHonorndeckom 3agadm n eé obnactu. B
KOHLLe MTPbl 9 MOMPOLLY YYaCTHUKOB KaykOoW KOMaHdbl MO o4epenmn Ha3BaTb BepHble napbl. A 4
paccKayXky BaM O JOCTUMNKEHMAX HALLMX CMeLlManmMCcToB B 3TUX HanpaBieHMsax.

JemMoHcTpauunsa cnaviga «Havign napy». Ha nepsom crnavige — rniepenyTaHHbIe AaHHblIe. Ha BTopom
— rpaBuJibHbI€ OTBETHI.

MNMpaBunibHble OTBETbI:

Co3aaHune HOBbIX BaKUMH — DapMaLeBTUKa;

Co3pnaHune buonpuHTepa — PereHepaTUBHaa MeaULMHA,

Co3paHue HaHo4YacTul, — HaHoBuoTexHonorms;

Co3aaHme HOBbIX MOMEe3HbIX MPOAYKTOB MUTaHUa — MunLLEeBas NPOMBbILLIEHHOCTb;

Co3pgaHne MeToga OYMUCTKM CTOYHbIX BOO— 2DKONormg;

Co3paHune crnocoba nepepaboTKM TBEPAbIX OTXOO0B — DKOMOrng;

Co3paHune 6uoTtonnmea — BMosHepreTmka;

Co3naHune pacTeHui C HOBbIMU cBoMCcTBaMM — CeNbCKoe XO3AMCTBO;

Co3gaHune TeXHONOrMm Og BbipallMBaHUA CBEXXel 3e1eH 1 Arof B NoMeLLeHUM KPYrblii rogd, —
FopoacKoe cefbCcKoe X0349MCTBO;

Co3faHune TeEXHOMNOMMKM BblpallMBaHME LLIeHHbIX BUOOB pPbl6 — Mopckada 6UoTexHonorma.
CnpaBOYHMK A1 negarora:

Co3aaHue HOBbIX BaKUuMH — PapMaueBTuKa. O6LLECTBO UCMO/b3yeT 60/MbLLOE KOTMYECTBO
BUOTEXHONOMMYECKUX MPEenapaToB: MHCYMHbI, TOPMOHalbHble MpernapaTbl, @ TakXKe BaKUMHbI. Mx
MPOM3BOACTBO CTANIO BO3MOXXHbIM 61arofgapa cKpynynésHom paboTe 6MOTEXHONOroB. Tak,
oTeYyecTBEHHble CMeLManncTbl CO30a5M HECKObKO BaKLMH OT KOpPOoHaBupyca. Tpu BakKUMHbI 6binn
pa3paboTaHbl HaumoHanbHbIM UCCNeNoBaTeNbCKUM LEHTPOM 3MUOEMUNONOTMN U MUKPOBUONOTrNM
M. M. ®@. NaManeu, rocydapCcTBEHHbIM Hay4YHbIM LIEHTPOM BUPYCONOrnMn 1 6MoTexHonornm «Bektop»
M LEHTPOM MMeHM YyMakoBa. bonee Toro, cneumanmctbl «BekTopa» co3gan HOBYHO
MPOTMBOOCMEHHYIO BaKLMHY, KOTOPYIO MIaHMPYOT 3aMyCTUTb B MPOU3BOACTBO. M 3TO TOSTbKO

Hebonbllaa 4YaCTb MPUMEPOB PaboT POCCUMNCKMX BMOTEXHOTOroB B hapMaLleBTMKeE.



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
TEXHOMNOMMA CO34aHMA OPraHOB Ha OCHOBE K/IETOK CaMOro MauMeHTa, MOXKET 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).

Co3aaHMe HOBbIX MNOJIe3HbIX NPOAYKTOB NUTaHMA — MNMuwieBas NPOMbILLIIEHHOCTb.
BuoTtexHonormyeckme npoLecchl MpMMeHaTca B NMULLEBOW MPOMBbILLIEHHOCTW /19 NPOM3BOACTBA
MHOIMX MPOAYKTOB MUTAHME, HAaNnpUMep MOTOYHOKUCTIbIX MPOAYKTOB UM 0o06aBOK. OHM CMOCO6HbI
npuaaBaTb MNPOAyKTaM HOBble OTTEHKM BKYCa M apoMaTa, a TakyKe nose3Hble 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 OUYMCTKM TaKMX BOA U1 yrXKe NPeanoxXxmnum pag MHHOBaLMOHHbIX TeEXHOMOornMii. Hanpumep,
TOMCKMe y4éHble co3ganu 6uonpenapaT As19 O4UCTKM BOOOEMOB OT MNafibMOBOrO Macha, a
cneunanucTsl yHuBepcuteta MUNCUC coszpanm MmaTepman gaa O4UCTKM BOObl OT TOKCUMYHOIO
MPOMBbILLUNTIEHHOTO 0TX04da. [Mogo6HbIe TEXHONOMMKM MOMOAOT YNYYLLNTb KOOI UIO.

Co3paHue cnoco6a nepepaboTKu TBEPAbIX OTXOA0B — JKonorud. TBépable 6bITOBble OTXOObl —
3TO MyCOpP, KOTOpPbIM 06pa3oBasica B 6biTy, HaNpMMep YNaKoBKKU, CPEACTBA MMIMEHbl, HEHY>KHas
ofexaa v nuLLeBble OTxoabl. BMOTeXHOMNOrMa ctapaeTca peLlnTb MHOorMe NpobnemMsbl, B TOM YMncie
HaMTM 6e30MacHbIN 1N IKOMOIMYHbIN CNocob NepepaboTKM TBEPAObIX OTXOA0B. TaK, y4éHble 13

EkaTepuHbypra v TioMeHU NpuayManm TEXHOMOrMIo, KOTopada No3BONAET NnepepabaTbiBaTbh TBEPLAbIE



ObITOBbIE OTXOAbl B YXMAKOE TOMMMBO. BO3MOXHO, TaKada pa3paboTKa MOMOXET peLllunTb Mpobnemy
CKOMNeHmMa Mycopa.

Co3paHue 6mnotonnmBa — BuosHepreTuka. Bcé yalle yd4éHble CTanv roBOPUTb O BaXKHOCTWM MaHa
B: pa3paboTkM anbTepHATUBHOIO TOMMMBA, MONyYeHHOoe B pe3y/ibTaTe nepepaboTk BUOMOrMYecKmx
oTxoa0B. OHO MMeeT pad NPenMyLLLECTB MO CPaBHEHMUIO C OObIYHBbIM TOMTMBOM, CHMUXKAET Bpeq
oKpy>KatoLlemn cpene. Poccuinckme GUOTEXHONOMM aKTUBHO PaboTatoT B 3TOW HamnpaBAeHUN.
HanpuMep, TOMCKMe yuyéHble paboTatoT Hag co34aHMEM aBMALLMOHHOMO 6GMoTOoMAMBa U3
pacTUTeNbHbIX Maces, a B HOBOCMBUPCKOM rocydapCcTBEHHOM YHMBEPCUTETE AaKe CMOTMNM
MONy4YMTb MOTOPHOE TOMNMBO 13 NepepaboTaHHbIX MONMITUNEHOBbIX MAaKeTOoB.

Co3aaHuMe pacTeHUM ¢ HOBbIMM CBOMCTBaMU — CefibCKoe XO039MCTBO. Pa3BUTME CebCKOro
XO3AMCTBa C/TOXXHO MpeacTaBMTb 6€3 COBPEMEHHbIX TEXHOSTOIMIM, B TOM YMCTTe BUOTEXHONOMMYECKUX.
OHW NMOMOTatoT MOBbLICUTb MPOLYKTUBHOCTb CEMTbCKOXO3AMCTBEHHbIX KY/bTYP M Ka4eCTBO YporxKad.
MeToabl 6BMOTEXHOMOMMM HEOBXOAMMbI A1 PA3HbIX Lenen, HanpuMep nonyvyeHnsa pacteHunn,
YCTOMUMBLIX K U3MEHEHUAM KNMMaTa UK BpeauTenam. B Poccum 6bin co3gaH copT MeHULbI,
KOTOPbIV MO3BOMINT 3HAUMTENbHO YBENUNYNTL YPOXKa B HEYEPHO3EMHOM 30HE. TOMCKME yYEHbIe
TakXKe NpuayManm cnocob BbipalluMBaHMAa KapTodens, yCTOMYMBOIO K BUPYCaM.

Co3aaHue TEXHOIOrnin ANS BbipalllMBaHUSA CBEXXEN 3e/IeHU U arof B NOMELUEeHNU KpYribii rof,
— NopoacKoe cenbckoe X03MCTBO. B moc/iegHMe rogbl pa3BMBatoTCA TaK Ha3blBaeMble
BEPTUKANbHbIE PEePMbI, B KOTOPbIX MOXXHO KOMMAKTHO BblpaLLMBaTb 3ef1eHb U AroAbl KPYrfbiM rog,.
Takyto TeXHONOrnto NpmMaymManm 6moTexHonorn. M cemyac cneumanmcTbl ynyyllatoT 3TU
BepTUKanbHble depMbl. Hanpumep, poccumckme ydénbolie ns ®UL, buotexHonormm PAH cosganm
MOTHOCTbIO aBTOMATU3UPOBAHHYIO BEPTUKaNbHYO depMy C 0CO6bIM ocBelleHMeM. OHa NpuroamnTca
019 BblpallumBaHUA KapTodensa v Apyrux KynbTyp, B TO BPeMs KaK Apyrve BepTuKanbHble depMbl
Mano npefgHasHavyeHbl 4719 3TOoro.

Co3aaHuMe TeXHOJI0rMm BblipaluMBaHUA LLeHHbIX BUAOB pbl6 — Mopckaa 6uoTexHoorus.
BroTexHonormsa nrpaeT orpoMHyto posb B pbi6oBOACTBE. TakmMe TEXHONOMMM MOMOratoT YAyULLINTb
POCT 1 300PO0Bbe PbIbbI, @ TaKKe MOBbICUTb 3PPEKTUBHOCTb MPOM3BOACTBA PbIOHOM NPOAYKLUMU U
YMeHbLLNTb BO3AENCTBME Ha Npupoay. Hanpumep, Ha Co6ckoM pbi6oBOAHOM 3aBofe, KOTOPbIN
HaxogmTcsa B AMano-HeHeuKOM aBTOHOMHOM OKpyre, GUOTEXHOMOMM Hay4YMUCh BbipallMBaTb
HeNnbMy — MOYTU NCYE3HYBLLYIO MPeacTaBUTENMbHULY CEMENCTBA TOCOCEBLIX.

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

lepgaror MOXeT Mo o4epean Ha3blBaTb 006YYalOLNXCSA N3 pa3HbIX KOMaHA U MPOCUTb UX 3a4MTaTh
oTBeThI. EC/in 0OTBET HEBEPHBIV, NeAgaror Ha3blBaeT BEPHYI0 napy. [ocae Kaxgovi napbi riegaror
MOXET paccka3zaTb 0by4arLmnmMcs 0 MOCAEAHNX AOCTUXKEHNAX OTEYECTBEHHbIX CrELNaInCcToB B

obcyxaaemMoM HaripaBaeHUn (M3 CripaBoOYHUKa A1 negarora).



CnoBo neparora: Kak 300poBo, pebdarta! Bbl 611ecTslle cnpaBMinCb He TOMTbKO C Mpodnpoboir, HO 1
C Urpon. Tenepb Bbl 3HAETE, HACKO/IbKO Y& Pa3HO0bpa3Hbl OMOTEXHOMOrMK. KCTaTKH, Bbl 3aMeTUIn
LLBETOBOE pa3fesieHne Tabnmubl? 3To cAenaHo He Clyd4anHO. BMOTEXHOMOMMM UCMONb3YOTCS BO
MHOIMX 06/1acTaX, MO 3TOW MPUYMHE CYLLECTBYIOT pa3fiMyHble KNnacCudmKaLmm, 1 OgHa M3 caMblX
nonynapHbIX — Mo LBeTaM. CerogHsa Mbl MOrOBOPMIM O CaMbIX MOMNYNAPHbIX HarNnpPaBAeHUSAX.
[HaBanTe cemyac Mbl UX onpegenmm. KpacHom 6MOTeEXHONOrMer Ha3blBatoT MeAULIMHCKYO
BMOTEXHONOI IO, MMEHHO B 3TOM 061aCTM Bbl CEroaHa BbIMONHANM Npodnpoby. BruotexHonorms
MULLIEBbLIX MPOM3BOACTB MNOyYMna XXENTbIN LUBET B 3TOW KNnaccudbmkalmm, a aKonormdyeckada
BUNOTEXHONOINMNSA OKpPacKiach B cepbl LBET. benbin LBeT MMeeTca y BMOTEXHOMOrMYeCcKom
OGUNO3HEePreTUKM, a CUHUM — Y MOPCKOWM BUOTEXHOMOIMK. A KaK Bbl CHMTAETE, KaKOM LBET MNoy4mna
CEeNbCKOX03AMCTBEHHAA BGMOTEXHOTOrMA?

OTBeThl 0byYaroLNXCA.

CnoBo neparora: BepHo, pebaTa! To HanpaBneHne nHadye Ha3biBaeTcsa 3e/TEHOM BMOTEeXHOMOrnewn.
Ho 6MoTeXHONOrMKM He CTOAT Ha MEecCTe, X BCE Yallle MCMOSb3YOT B CaMbIX Pa3HbIX 061acTax,
HanpMMep, da)ke B KOCMOocCe, MO3TOMY 3Ta KNnaccmdbukaLma pacllnpaeTca 1 NoaBnaoTca HOBble

LBeTa.

KapTouka npodeccum «BMOMeaNLUNHCKUN UHXKeHep»

JlonosHuTeNbHbIE MaTePUasibl MPUIOXKEHbI K CLIEHAPUIO 3aHATHUS. 3apaHee pacrnedyaTtaTb KapToOuyKy
npogeccumn (MOXXHO OAHY Ha K/1acC, Ha KOMaHAay WUn OTAE/IbHO /151 KaXA0ro y4eHnKa).

CnoBo neparora: Bbl o4eHb XOPOLLO CrPaBUMCh C 3aaHVEM U CMOTTU pa3paboTaTb yCTPOMUCTBO
09 3aXKMBNeHunsa paH. [1a, ceyac 3TK CrioBa OTHOCATCS NMULLb K Urpe. HO KTO 3HaeT, BO3MOXKHO, B
6yayLEeM 3TO OOCTUYKEHME CTaHeT pearbHbIM, 1 Bbl AENCTBUTENbHO CMOXeETe 3To caenathb! 9 paa(a)
BPYYUTb BaM HOBYIO KapPTOYKY «BMOMEOUNLIMHCKUM MHXKEHEP», KOTopad MornonHAeT Bally
KOMNeKLMo apTedaKToB. Bbl MOYKeTe NoaenmnTbca CBOUMMK BriedaTieHuamm o npodnpobe. Ecnv Bac
UYTO-TO YAMBWIIO, €C/TN BaM UYTO-TO OCOBEHHO 3aMOMHUMIOCH, CMENO MULLINTE Ha KapTouke. DTO He
obazaTenbHoOe 3afaHne, Ho 6yOeT 300P0BO, €C/IM Mbl He ByaeM HapyLlaTb TPaAULMIO M 3aMOTHUM U
3Ty KapTOuKY.

OTBeThI 0byYaroLNXCA.

Mpodurpapn

CnoBo nepgarora: Kak Mbl cerogHa NoHANM, OOHO U3 BaXXHENLLMX KayecTB 6MoMegULIMHCKOro

MHXXeHepa — No6OoMNbITCTBO. MNpUaTHO BUOETb, YTO OHO eCTb A Yy BacC. BVI)-I-(y, C KaKUM No6oMNbITCTBOM



M UICKPEHHUM MHTEPECOM Bbl MpoxoamTe Npodnpobbl. DTO o4eHb LeHHO! ECin BaM Xo4yeTcs NPponTHU
MOBTOPHO 3Ty UNK Apyrne Npodnpobbl, TO BaM HY>XXHO NEPENTU MO CCbINTIKaM, YKa3aHHbIM Ha
apTedakTe NN B BUPTYyanbHOM ropoge npodpeccuin Mpodburpaq. MpobymTe 1 NpoxogmTte Bce

Npodnpobbl, YTOBbI y3HaTb 6osblUe O NPodeccrax, KOTopble MOXXeTe BblibpaTb.

3aKnw4yeHue

CnoBo neparora: [loporme pebartal 4 o4eHb rop»KyCb, YTO Bbl C TAKUM PBEHMEM U Henoaae/bHbIM
MHTEPEeCOM 3aHMMaeTeCh Ha HallUX ypokax. CerogHa Bbl MO3HaKOMUIUCH C HOBOM NMpodeccuen —
BVOMEONLIMHCKUM MHXKEHEP — U BbIMOMTHUM BaXKHOE 3aaHune. DTU CnelmanimcTbl O4eHb HY>KHbl B
Hallel cTpaHe. BO3MOXXHO, KTO-TO 13 Bac BblibepeT 3TOT KapbepPHbIN MyTb M ByaeT co30aBaTb HOBbIE
MeTofbl leYeHUa 1 ANarHOCTUKU. MHe NPUATHO OCO3HAaBaTb, YTO MNEPBbLIN LAl K 3ToM npodeccunm Bbl
caoenanu cerofHs, M OH 3ak/to4danca B 3HaKOMCTBE C 3TUM crneumanmcTomM. Bonbluoe cnacnéo 3a

Ballly CErofHsLLIHIO NpeKpacHyto paboTy B knacce!



ST1anbl

3a aH“ e 1 M3yuiTh BaMHpe oA paspaboTkm
CBOWCTEOD BroMaTEpHanos

[MpoTecTUpOBATL ¥ BeIBpOTE

[MNpueeT! HouHéM NOrpy»KeHve B 30XEaTHIBOIOW WA Mup DroTexHonorky. Bol cToHeTe MoRoABIM W aMBMUMO3HEIM YYeHBIM, paboTaowM Hog pa3paboTroi 2 NoOXOOALMA IMOporens
PEBORMLWOHHOND MEQMUMHCKOND MHCTRYMEHTO, CNocobHOro W3MEHWTE MEQMLIMHY: BeifpaTe Hy»<HBIE ONA SON04M
3 npenapaTkl
OCHOBHORA 300040: CO3OOHWE YCTPOWCTED, cNOCoDHOro CLUIMEOTE DOHB, OCTOHABNWBATE KPOBOTEYEHWE M CTUMYNMPOBOTE NPOoUecChl PETEHER QLMK B
OpraHM3Me. 4 [Npoeect noboparophbie MCABITOHYA

Bam NEEACTOAT MHOMD M3YHAOTEe 1 MCCACROBATE. HCHEIJ'II:-E'_:.-’I:':ITE CEOW HQYHYHBIE 3HOHWMA, KPEATHUBEHOCTE M TOYHOCTE, yTOBB ADCTHYE Yyonexa B 3TOM HENPOLTOM Cozpats AT

5 O0nA TRQHCNOPTUPOBKK M NPUMEHEHMA
Bhi30Be.
renq

Bnepen! ¥l yCNewHbiX 3KCNEPUMEHTORE.

A nomory!

HaunHaem!
- 3arnagbiBaiTe B CNPABOYHUK, eC/n
' | BOSHUKHYT TPYOHOCTYU WK Bbi
3ax0TUTE y3HaTh bonbiue
MHTepecHon nHdopMaumK




buoMeaAULLMHCKUW
UHXKeHep

buoMeANMUMHCKWIA MHM¥eHep — 3T0 YYEHbIW, KOTOPbIY 3aHMMAEeTCH
PDA3PABOTKOW HOBbIX TEXHONOrMKA M METOOWK NeYeHns, O TOK¥KE
MCCNnegoBAHUAMUK MO UEMEHEHWIO CBOUCTB *KUBOro OPraHn3Ma.

ME}”—IEHHE buonormyecKknx npoueccoB B Teqne YENOBEK MNoMordeTt
MOBbLICHTE KUYECTBO XMW3HKW, COBEDPLUCHCTBOBATE MEOAWMUWMHRCKKME
ornepdu, eblpdlllMBdTb TRAHW M OPIrdHbl OJ1H MNepeCdixi M TOYHEE
AUUATIHOCTHMPOBUT b bonesHn.

BUOMHXKEeHepbl TAaKXKe MOryT PeLwdTb 3KoN0rmyeckmne npobnemsi,
HanpuMmep, paspadbaTbiBas MUKPOOPTraHM3Mbl, KOTOPbIE PACLLEenasioT
NNACTUK M OYULLAIOT TEM CAMbIM CTOYHbIE BoAbl. [1o3TOMY BMOUHKEHEDDI
MOryT ObITb BOCTPEbOBAHBLI HE TONLKO B MeanunHe 1 bapMaKonoru,

HO U HO NPOU3BOACTBAX W OAXKE CENbCKOXO3ANCTBEHHLIX YIOAbAX.

K 3apaHuio —




®épop CeHaToB

LHuvpexkTop
MHCTHUTYTO
BHMOMEOMUMHCKON
MHAEHEDWM
HATY MHUCHC

3apaum

1 2
rli’JDEE,D,EHHE HAY4YHbIX YygcTue B KNMHUYEeCKMX
ONesITOB A SHCHEDHMEHTDE MCMNBITAHWAX

H{II'IYTETEIHE OT aKCNepTa

He BoiTech ﬂpDﬁDEﬁTb 1 DU_IH'BCITI::-CH, rMaBHOE — NOCTOAHHO
CTPEMHUTECE K HOBOMY. IJTO COMOE BOXXHOE KOYeCcTBO
OJ1A HHHDBGTDF}G!

2710 KacaeTcq u Bbibopa npodeccun. Hanpumep, B 7-M Knacce s
OyMan, 4To MHe Bonblie NOACHAYT NYMOHUTAPHbIE CNELNANIBHOCTU

1 ncuxonormna. Ho n pusmnky 8 3HaN HeMNIoXo, U B UTOre YBAEKCH
HAYYHbIMK NPOEKTAMM, HOHOTPYOKAMK M HOBbIMK MATEPUANAMM.
[MpoboBan pasHbie HAMPABAEHMA M OMXKE OOHOKOb! B30OPBAN

B nabopaTtopuu uensiii npubop. BoT Takon M3BUAUCTLIK NYTh caoenan
MEHA DUOUHMKEHEPOM.

ByaobTe ynopHbIMKY, METOOUYHBIMKW U He 3abbIBANTE NPO TBOPYECTRBO,
Bellb KPEATUBHOCTb MNOATANMKNBAET K HEOXKMOAHHbIM peLlleHUaM,
KOTOPbIE TAK HY»KHbl HOYKe.

3 4
PaspaboTka HOBbIX BHegpeHue HOBbIX
YCTPOMCTB M NpubopoB., TEXHONOIMA U 0by4YeHue
MCKYCCTBEHHbIX OPraHOB Konner

M1 METOOOE OWMATHOCTHMKA

Bam 6ypeT nHtepecHa 3ta npodyeccus, ecsiv Bbl...

]

NHTepecyeTecb - ..
MEOMLMHOM, HO He XOTUTE To6ure cusuky,
CTAHOBUTBLCH BPA4OM ) BUONOIAIO U XUMUIO

WK XUpPYProm

Bnepen Kk Mmeure!

[MonpobyiTe cebsi B ponu HOCTOALLIMX CNeLnan1cToB

]

XoTuTe ynyywaTs

v

NbHbBI
Yeuaumebl, BHUMATE Ka4ecTBo yenoBevyeckoi
W DTBETETEEHHI‘.'&I HU3HK

K sapgaHuio




OTnuuHan pa6ora!

Bbl yCNewHOo 3andarTeHToBan YCTpOﬁCTBD M caoenanuv
3HAYUMBbIA TEXHONOrMYECKMIA War B 061acT MeauuMHb.

CerogHsa Bbl:

\/ Mo3HAKOMUNUCE C 06A3AHHOCTAMU
© BMOMEOMUMHCKOIo MHXXEHEPO

Pazobpanuck B buoMatepuanax n Mx CBOMCTBAX

[NpoBenu ycnewHble 3KCNepuMEHThbI
1 uccnefoBaHus — 6e3 Hux HUKyaal

Mcnonb3oBanu HeCTaHAAPTHbIE NOAXOAbI,
HabMOOATENBHOCTL M MOrMYECcKoe MbILLNeHune

PﬂBpGﬁDTUnH MHHOBALUMOHHOE MEeOWMLUMHCKOE
YCTPOUCTBO

R R R ]

Kak Bam npodnpoba?

#¢ Bce cynep & HopmansHo & CnoxxHo < He nonpasunock

MHe noHpaBunocb! Yto gansbwe? ®épop CeHnartoB

Oupekrop MHCTHTYTA BuoMeMUMHCKOR
vHeHepn HATY MIMCKC

CoBeTbl OT 3KCNepTa

1 Hawouens — Aenath He HOYKY PORM HAYW.
Mbi petiaem KOHKPETHbIE 30AAHY HEMOBEHECTEA.
D70 oYeHb NPUKNGAHASA 06NACTL UHKEHEPUK
11 MEAWLIMHBI, TOK YTO HYXKHO MObUTbL 3T cepepol.

4 ESH;}MEJ:ML;HHFWE UHXKEHED, KOK U nioboii
COBPEMEHHbBIN YYEHDII, AONKEH bbITh _e,u_q,é—'
¥ HEMHOTO TEXHOSTOTUYHBIM |
npeanpuHrMaTesieM. HyxHo uckats
UHBECTULMK, pa3bupaTbes

2 Ceitvac yyéHbie paboraioT B KOMaHgax, TaK
HTO U BAM HOAO 3TOMY yunThbes. Hanpumep, Mol

::;E;EMP}’EM g paboty cneunanucros pasHoro C 30KOHOAATENLCTBOM, BHICTPAUBATL

115, YTOObI MOKPBIBATL BCE HY»KHble e ansa
JoUecchl ¢ na e '

KOMMEeTeHL M. PO 1PTHEPamMu,

LlennsfTeck 30 NPEANOXKEHUA U BO3MOXHOCTU. Kak- . [a 1 Boo6ILLE, NPUXOAUTE B HAYKY. Y Hac TYT
TO HO BTOPOM KypCe MeHs Nnpuriacunu nopaboTaTtb UHTEpEeCcHo!
B Nnab6opaTopun, U MHE O4EHb noHpasunock! A

noMOran cTaplunmM pebsaTaM ¢ KBASUKPUCTANIaMIA —
uHTepecHas 0bNacTb, B Heil BCKOpe [aH LexTMaH

nony4un «Hobenesky>.




POCCUA —
MOUN TOPU3OHTDLI

e R
Co3paHune HOBbIX BAKUUH JKosiorus I

. ) (@

4 ) :
Co3paHune 6uonpuHTepa [opoacKoe cenbCKoe X03SUCTBO =

; { 0
Co3aaHue HaHo4YacTuy, o0

\. J

> $ BuosHepretnka
Co3aaHue HOBbIX NMOJsIe3HbIX NPOAYKTOB MUTAHUS (",

; { Skonorvs e
Co3aaHMe MeTo4a OYUCTKU CTOUHbIX BOJ, >

\. J m

4 )
Co3paHune cnocoba nepepaboTKu CenbCcKoe X039UCTBO
TBEPAbIX OTXOO0B

\_ _/

: ] Mopckaa bnotexHonorus

Co3pnaHue 6moTonnmed

\. /

buorexHonormuyeckasa sagaua

; N
Co3pgaHue pacTteHn ¢ HOBbIMU CBOUCTBAMMU HaHo6uoTexHonorms
: ‘
Co3gaHue TeXHOTOrum ang BbiPALWUBAHUS CBEXKEN [MnweBas NPOMbILLIEHHOCTb
N AAroa B NoMeLw,eHUn Kpyrnbin rog,
> { dapMaueBTUKA
Co3gaHue TeXHOJ/I0rMm BblPpALLUBAHUS
LLeHHbIX BUOOB pblb PereHepaTtuBHOA MegnumHA
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Poccua ctana nepBon CTPAHOU B MUpe,

KOTOPOS 3APermMcTpmMpoBa/id BAKLUHY OT
COVID-109.

BEPHO ‘ | HEBEPHO ’




—

& BEPHO o

BakuuHa 6bina 3apeructpmuposadHa B 2020

roay. OHa cnacna >XM3HU MHOTUX NI0OEN B
HALLEen CTPAHEe U N0 BCeMY MUPY.




—

CerogHsa cpegHAaa Npoao/mMKUTENIbHOCTDb
XU3HU B Poccum coctasngdert 64 roaa.

BEPHO ‘ | HEBEPHO ’




—

HEBEPHO ¢

Takune undpbl 66171 BepHbl 20 neT Hasagp,

ceroaHsa cpeaHdaqa NpPoao/MNKUTENIbHOCTDb
*Xn3Hu B Poccum — 6onee 73 ner.




—

B Poccun He cyuwiecTtByeT BO34YLUHOU CKOPOWU
MOMOLLM.

BEPHO ‘ | HEBEPHO ’




—

HEBEPHO ¢

Takasa cny>k6a cyLw,ecTByeT, U OHO HA3bIBAETCH HOLMOHANBbHASA
CNy>X6a caHnTapHoin aBuaunn. E€ ocHoBHAA 3ap04a —

OKA3bIBATb NHOAAM NMOMOLLb B OTAONEHHbIX U TPYAHOOOCTYMNHbIX
yronkax Poccuun. Ho oHa Tak>Ke nMeeT 3HAYeHUe B KPYMHbIX
ropoadx, B KOTOpbIX NPO6KM 4YACTO MELUAIOT MALUMHAM CKOPOW
NnoMoLLM Ao6paTbCAa A0 NALMEHTO.




—

B Poccmn MeanumMHCKAA NOMOLLUDb ABNAeTCS
6ecn1aTHOMN.

BEPHO ‘ | HEBEPHO ’




—

& BEPHO o

B Hawewn cTpaHe BCe rpaXkaaHe uMerT NpaBo

HO 6ecnNAaTHYI0 MeOULUHCKYIO NMOMOLLLb.




—

Poccunckue MeguKm onacaroTcAa NPUMEHATb
MCKYCCTBEHHbIN UHTEJIIEKT B CBOEN paborTe.

BEPHO ‘ | HEBEPHO ’




—

HEBEPHO ¢

HanpoTtus, HOWIN MeANKU OOHNMU U3 NEPBbIX BHEOPAIOT
COBpPEMEHHblIe TEXHONOrmMmn B CBOIO NPAKTUKY. Hanpumep,

pOCCMVICKME MEOAUNKUN NCMNOJ1Ib30BAJIN CUCTEMDbI HAO OCHOBE

NN BO BpeMAa pacnpoCTPAHEHUA KOPOHABUPYCHOM
nHpekumnn COVID-19.




—

B Hawen cTpaHe HeKoTopble onepaunmu
NpoBOAATCA NPU NoMoLLn poboTOB.

BEPHO ‘ | HEBEPHO ’




—

& BEPHO o

Takune onepaumm MOXHO HAO3BATb OAHUMM
N3 CAOMbIX COBPEMEHHbIX MeTO40B XUPYyprmyecKoro

BMeLWlaTeN1IbCTBA. HAWM MegUKU yCMNeLlHO
BHeOPSIOT 3TU TEXHONOrMm B CBOKO paboTy.




—

B Poccumn ycnewHo nponsBogaT MeaANLMHCKUE
3K30CKe/sieThbl.

BEPHO ‘ | HEBEPHO ’




—
& BEPHO o

Bonee 10 net Ha3aa B Hawewn CTpaHe 6bi1 BnepBble
CO30H OTeYeCTBEeHHbIN 3K30CKe1eT, TOMOrarLlmnn

BOCMOJIHATb YTPA4YeHHble PYHKUUU YenoBeKa. OH
npeoHA3HAYEH gasa peabunmrtaumm nogen nocne

Ccepbe3HbIX TPABM.




—

B Poccuun He npoBogaT ob6cnepoBaHume
HOBOPOXXAEHHbIX HO reHeTU4YecKue
3a6o0n1eBaHUS.

BEPHO ‘ | HEBEPHO ’




—

HEBEPHO ¢

HanpoTus, B HALWLEN CTPAHEe NPOoBOAUTCA

MaccoBoe 06cnieaoBaHUE HOBOPOXKAEHHDbIX
HO HECKOJIbKO NreHeTU4YeCKMX HEAYroOB

(no 36). 3TO0 NOMoraeT cBoOeBpPEMEHHO
BbIAB/IATb ONACHbIEe 3a601eBaHUg

M CNACATb MAJbILLEMN.




—

B Poccun MoryT nponsBoanTb NPAKTUYECKHU
BCe XU3HEeHHO BOXKHbIe NIeKAPCTBAJ.

BEPHO ‘ | HEBEPHO ’




—

& BEPHO o

OTeyecTBEHHOSA NMPOMBILLUIEHHOCTb CMOCOOHO

npounssoanTb okosio 80% Bcero accopTMMeHTa
N3 NepeyvyHs XXN3HEHHO BOX>XHbIX JIEKAPCTB.




—

Poccumnckume yyéHble paspabotanu
buonpuHTEp.

BEPHO ‘ | HEBEPHO ’




—

& BEPHO o

Takune yCTpomnCcTBA AEeNCTBUTENIbHO OblNIM CO30A0HbI CPA3Y
HEeCKO/IbKUMN POCCUNCKMUMU FPYNMNAMU YYEHDbIX U3 PA3HbIX

YHUBEPCUTETOB N KOMMNAHUN CTPAHbl. OgHA U3 KNOYEBbIX
304004 6MoONpPUHTEPA — NMOMOYDb pPeLUNTb NPOo6/IEMY HEXBATKMU
LOHOPCKUX OPraHOB. YUYEHblIe paboTaloT HAA, TEM, YTOODI

YCTPOMNCTBO CMOIJ/1I0 NEYATATb HACTOSALLMUE TKAHU N JOXKE
OPraHbl.




MFDKEHEP,

BupTyanbHaa npodnpoba

BnoMmegnLINMHCKNN
MHIXCHEPD

BupTyanbHaa npodnpoba

MFDKEHEP,

BupTtyanbHaa npodnpoba

i

BnoMmegnLINMHCKNN
MHIXCHEPD

BupTtyanbHaa npodnpoba



(e KYPC 3AHATUMN
Vi «POCCUSA - MO TOPU3OHTbLI»

[MTaMaTKa ang neparora
Yacmo 1

Mopnenvpytowas npodnpoba Ha NnaTopme (oanee — BUpPTyanbHAa Npoba,
npoba) NnpeacTaBaseT cobo MoaenMpoBaAHME NPODECCHOHAIBHOM
LEeATENbHOCTM PA3HbIX CEeUManCTOB C MOMOLLbIO LUMGPOBbLIX MHTEPAKTUBHbBIX
TEXHONOMM (MPUNOXKEHNE-CUMYAATOP), YTO MO3BOASET CHOPMUPOBATH
NpeacTaBAEHMS O KOMMETEHLMAX M 0COBEHHOCTAX Npodeccuii, He0HXoAMMbIX
HOBbIKAX A1 OCYLECTBNEHMS KOHKPETHOW NPOdeCCMOHATbHON AesATeTbHOCTM.
BupTyanbHble Npobbl 4OCTYNHbI HO NaaTdopme «buneT B byayuiee».

BupTyanbHble Npobbl HO NAATROPME MPOBOAATCA B PAMKAX KypPCa BHEYPOYHOM
LEATENIbHOCTY OTAENbHbBIM MPOPOPUEHTALNOHHBIM 3aHATMEM. 115 AAHHbIX
3aHATMIA Negarory OyayT 3apaHee 30A4A0HbI U PEKOMEHOBAHBI K MPOBEAEHMIO
npobbl No onpefenéHHon npodgeccuu. Nocae Toro Kak Bl MPOBEAETE 3Ty Npoby
B LUKOJe, pebsTa CMOryT CAOMOCTOSATENIbHO €€ NpoiTH B [Npodmrpane

Ha nnaTdopme «bunet B byayulee» (https://jprofigrad.bvbinfo.ru/), a Takke

MM ByayT OOCTYMNHbI AOMNOHUTE bHbIE MPOObLI N3 AHHOW TEMATUYECKOM CPeabI.

Bce MaTepuanbl 4ns npoBefeHUs AAHHOO 30HATUS — CLEHAPHbIN MAaH,
BMAEOMATEPMANbI, PA3ATOYHbIE MATEPUANbI, CChINIKA HA Npoby — ByayT
AOCTYMHbI BOM B FOTOBOM BME B LMPPOBOM MHCTPYMEHTE MPOEKTA —
«KoHCTpyKTOpE OyAyLLEro».

Mbl peKkoMeHAyeM BaM roTOBUTBLCS K 3AHATUSM 30pAHee, 3TO MO3BOINT

B KOMPOPTHOM /151 cebs rpapmKe U3yymTb MATEPUAsIbl, MOArOTOBUTE
pAa34AaTOYHbIE, MPE3EHTALMOHHbIE 1 BUAEOMATEPUASILI U YCAELUHO MPOBECTU
3aHATHE.

[lononHuTenbHO Ans NOArOTOBKM K MPOMOPUEHTALIMOHHBIM 30HATMAM NeAaroram
[OCTYMHbl 06pa30BaATE/bHbIE MATEPMASIBI OT 3KCNEPTOB NpoeKTa «buneT B
6ynyLiee» (018 Neaarormyeckmx paboTHMKOB, OTBETCTBEHHbIX 30 PEAIN3aALMI0
[MpodMUHKMYMa, MATePMAsbl AOCTYMHbI B «<KOHCTpYKTOpe byayLiero» B pasnene
«MHCTpYKTa>K». [1n9 NnegaroroB-HABUIATOPOB NpoeKTa «bunet B byayuiee»
MATepKrasnbl AOCTYMNHbI B NIMYHOM KabuHeTe B pasaene «Oby4deHyer).



(e KYPC 3AHATUMN
Vi «POCCUSA - MO TOPU3OHTbLI»

[MTaMaTKa ang neparora
Yacmov 2

B «KoHcTpyKTOpe 6yayLiero» BaM OyaeT npeaoXKeHo BblbpaTb OAMH U3 OBYX
hopMaTOB NPOBEAEHNS BUPTYAbHOM NPOobbI:

e BupTyanbHyto npoby pekoMeHayeTCcs MPOBOAUTL B KOMMbIOTEPHOM K/ldcCCe
C LOCTYMOM BCEX KOMMbIOTEPOB B VIHTEpHeT. Ecin yueHrKoB 6o/bLue, Yem
KOMMNbIOTEPOB, PEOAT MOXKHO 00BbEAMHATL MO 2-3 YesloBeKa (MaKCcMMym — 5).
[Mpoby obyuyatolmecs pelwaoT HO KOMMbIOTEPE, NPV STOM PEKOMEHAYETCH,
4yTObbI Y PEBAT ObII ByMaAra 1 pyyKa, eCnv BO3HMKHET He06X0OMOCTb
CLENATb 3AMETKM WU PACHETDI.

e ECnuv HET TEXHMYECKOM BO3MOXKHOCTY MPOBECTU AAHHOE 3AHATWE B KNacce
C AOCTYNOM pebsaT K KOMMNbIOTEPAM, MOXXHO MNPOBECTM Npoby B hopmaTe
LEMOHCTPALMM HO 3KPAHE/MPOEKTOPE NN MHTEPAKTMBHOM LOCKE, FAe
nenaror BbICTYNAET B PO/X MOAEPATOPA AAHHOMO MPOLLECCA COr/IacHO
PEKOMEHOALMAM CLLEHAPHOrO MIAHQA.

na aToro BaM NoHag0bmuTCa:
e SKPOH, MPOEKTOP, MHTEPAKTMBHAS A0CKA UV TENEBMU30P.
e KOMMbIOTEP WM HOYTOYK C BbIXOAOM B VIHTEepHET
e PA3AATOYHbIE M AOMOSHUTENbHbBIE MATEPWANBI M3 CLEHAPHOrO MAAHA.

Ecnv B Bawem kaburHeTe HET TEXHUYECKOM BO3MOXKHOCTU /151 BbIXOAQ

B VIHTepHeT, To A4/19 BAC B PAMKAX MOAIOTOBKU K 3QHATUWIO OyAyT AAHbI
[OMOSTHUTENIbHBIE MHCTPYKLUMM MO TEXHUYECKOM MOArOTOBKE K MPOBEAEHMIO
3QHATUS.

BaykHo! BupTyanbHble Npobbl ¢ TeieOHOB NPOUTU HEMb3S, 3TO HY>KHO
YUYNTBIBATL MPU NAAHUPOBAHWUN 3AHSATUS.

CLeHapHbIV NAAH 3AHATUSA PACCYUTAH Ha 45 MUH, KOTOPbIX BKIIOYAET B Cebs:
BBOZHYIO YACTb — MHTEPAKTVBHblE (DOPMATHI B3AUMOLENCTBUS B KITACCE — UMPbI,
06Cy>KOeHWS, MPOCMOTP BUAEOPOINKA — BCE, YTO HAMPAB/IEHO HA PA3BUTHE
rPynnoBOM OAVHAMUKM 1 (DOPMMPOBAHKME MO3HABATENIBHOIO MHTEPECa Y pebAr.
[anee o€t hopmMaT NpoBefeHNsa BUPTYanbHOW Npobbl. Ecnvy Bac ecTb
TEXHNYECKME BO3MOXKHOCTM A9 MPOXOXKAEHNA pebaTammn Npod camMoCToATENbHO
AV B MUHW-TPYNMAX, TO HA 3TOT 3TAMN PeEKOMEHAyeTcs oTBecTn 15 MnHyT. Ecnu
TOKOW BO3MO>XHOCTW HET, TO CLLEeHAPHbIA MAAH 3aHATUS ByAEeT MOCTPOEH HEMHOIO
nHade. Bbl B posiv negarora-moaepatopa bygete COBMECTHO € pebsatamm
npoxoauTb Npoby Ha BALLEM 3KPAHE, NApAnIenbHO AABATbL MM 3a40HNS,
YNPO>KHEHWSA A5 BbINOTHEHUS B MUHWU-TPYMNNAX, 06CY>KAATb U AUCKYTUPOBATH

0 X0[e BbIMOSIHEHNA NPOObI. KOHEYHO, B KOHLLE KOXKO0r0 30HATUA

Mbl PEKOMEHAYEeM NPOBECTU pedhNIeKCUMIO M MOABEAEHNE UTOMOB.




SoRe y

Wty (A KYPC 3AHATUI

M2\ «POCCUA - MOUN TOPU3OHTbI»
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[MTaMaTKa ang neparora
JlononHumenibHvle peKoOMeHIauuU

e B KayecTBe JOMNOHUTENBHOM PEKOMEHAALMM Bbl MOXKETE 3APAHEE NPEa/TOXKUTb
pebaTam BbibpaTb MOAEPATOPA — OAHOMO UM OABYX, KOTOpble OyayT MOMOraTh BAM
npoBOAUTb 3aHATKUA. [119 3Toro Bam 3apaHee Haao OyaeT nmpoinTh ¢ pebatamum npoby,
pa306paTh €€ 1 NOArOTOBUTLCH K 3AHATUIO.

e [locne 3aHATUSA B LLKOJ1e pebATa MOryT NPOMTY BUPTYAIbHYO Npoby B cBO6OAHOE Bpems
B [Mpodmrpane (https://profigrad.bvbinfo.ru/), yto dopmmpyeT y pebéHka
AOMOSTHUTENbHbBIN MHTEpEeC K Mpodeccham 1 NOBbILLAET ero 0CO3HAHHOCTb. [Mpodurpan
HOXOAMTCSt B CBOOOAHOM [0CTYyMe A5l BCeX XKenatolmx. YTobbl MOTMBUPOBATL PeBAT HA
CAMOCTOATENbHYO paboTy C NPobaMMK, HA 3AHATUM 0ByYatoLLMECS MOMYYatOT apTedaKT
— 3TO KAPTOYKA MO MPONAEHHOW NPOdeCccH n NApob A nosydeHus «6oHyca» B
BUPTYANIbHOM ropofe npodgeccuii Npodurpane. B kauectse 6oHycoB MOryT 6bITh:
BMOEO0, MONEe3Hble COBETbI, YEK-NNCTbI, U306PAXKEHNA N T. A,

e Mbl peKoMeHayeM OpraHn30BATbL B KACCe NPOPOPUEHTALMOHHDIN YronoK. [ae pebara
BCEM K1ACCOM, B KOMOHAAX WU MHOAMBUAOYANBHO CMOIYT BECTM CBOKO KOPOOOUKY/ AOCKY/
JIUCT BATMAHA/ FTMPAAHAY AOCTUXKEHWIA, (PUKCUPOBATL NPOAEHHbIE MPODOLI, MOSYyYEHHbIE
apTedaKTbl, OOHYCbI, AEINTHCA 0OPATHOM CBA3bLIO.

Tak, HanpumMep, 3a MPOXOXKAEHME KaXKA0M Nporpobel pebsTa CMOryT CKAYMBATE
KAPTOYKM MPOMAEHHbBIX MPOGECCUM, MACATbL HA HUX CBOW PA3MbILLIEHMS, BNEYAT/IEHNS,
0bMEHVBATLCS UMW APYT C APYIOM 1 (PUKCUPOBATL BECH CBOM MPOGOPUEHTALMOHHBINA My Th
B JQHHOM MPOCTPAHCTBE. Bbl BCcerna cMoxkete 06paTuTbCs K 3TOMY YIroJKY,
QKTYQ/IM3MPOBATHL MOJTyYEeHHbIE 3HAHWS y PebSAT, MOABECTM UTOMM U HAMETUTE MIAHbI U
nepCreKTUBbI.


https://profigrad.bvbinfo.ru/

BuomMeaNLNHCKNMNA UHIKEHEP &

BroMeanuUUHCKUIN UHXKEHEP — 3TO YUYEHbIN, KOTOPbIN 30HMMAETCH
pPa3pabOTKOM HOBbIX TEXHOOMNIM U METOAMK IEHYEHUS, O TAKXKE
NCCNefoBAHUAMU NO M3MEHEHUIO CBONCTB XKMBOIMO OPraHMU3Ma.

l/l3yqu|/|e OronornyecKmx npoueccoB B TEJ1e YeJZIOBEKA NnomMoraeT
NMOBbICUTb KAYECTBO XU3HWN, COBEPLLUEHCTBOBATL MEONLIMHCKNE
onepdaunn, BblpdWnMBATb TKAHM U OPrdHbl 014 nepecagkm N To4Hee
AONArHOCTUPOBATD 6onesHu

BrounH>XeHepbl TOKXE MOTYyT peLLdTb 3Ko/1ornyeckmne npobnemsol,
HaNpuMep pPa3pabaTbiBAS MUKPOOPTrAHM3MbI, KOTOPbIE PACLLENASOT
MNAACTUK M OYNLLAIOT TEM CAMbIM CTOYHbIe BoAbl. [103TOMY
6MOUNH>KeHepPbl MOTyT 6bITb BOCTPe60OBAHbI HE TO/TbKO B MeANLIMHE

1M PAPMAKOIOTNU, HO N HO MPOU3BOACTBAX N OOXKE
CE/IbCKOXO3SIMCTBEHHbIX YroabsIX.

3aaayum 6MoOMeauLMHCKOro NHXXeHepa

3 4

lNpoBeneHne Hay4YHbIX YyacTtue B KIIMHUYeCcKnx Pa3paboTKa HOBbIX BHeppeHue HOBbIX
OnbiTOB VCABITAHUAX YCTPOIACTB 1 MPU60OPOB,  TEXHOMOTMIA
N 3KCMEPUMEHTOB WNCKYCCTBEHHbIX n obyyeHue Konner
OPraHOB N METO[0B
ANATHOCTUKM

Bam 6ypeT MHTepecHa 3Ta npodeccus, ecnum Bbl...

JiobuTe husumky, BHMUMATENbHbI

61010rUIo N XM
nto 1 OTBETCTBEHHDI




3Tanobl
3 a aH”e 1 M23yumnTs BOMKHEIE ANA pAa3paboTKi4
cBoitcTRa GHMOMATEpHAnos

MpoTecTupoeaTs U BLIBPATL

. - NoAXOAAWMIA ruaporens
MpueeT! HauHéM norpy»keHue B 3aXBATbIBAIOWMIA MIUp BuoTexHonoru. Bol cTaHeTe MonoabiM 1 aMOULIMO3HbIM
3 BoibpaTh Hy:KHble ONg 30004

y4Y€HbIM, paboTaLWmnM Hag pa3paboTKor PEBOMIOLIMOHHOMO MEAULIMHCKOTO MHCTPYMEHTd, CNOCco6HOro npenaparsi
N3MEHWTE MEOULINHY. 4 Mpoeectn naGopaTopHble UCNBITAHKWA
0 , @ 6 Cozparh yCTpoORCTEO

CHOBHOA 304040: CO3A0HWE YCTPOWUCTBA, cNocobHOro CLUMBATL PAHbI, OCTAHUBAWMBATL KpOBOTEYEHUE U = R
CTUMYIMPOBATL MPOLIECCHI pereHepauUni B OpraHusMe. =

Bam npegcTorT MHOIMO M3Y4dTb M MCCNEeNOoBATbL. MCﬂOﬂbBy’ﬁTe CBOM HAYYHbIE 3HAHKMA, KPEedTUBHOCTb U

TOYHOCTb, YTOBLI 4OCTUYL ycnexa B 3TOM HeENpPOCTOM Bbl30BE.

Brepéa! U ycnelHblx 3KCrNepuMeHToB.



Yactb 1

Boi6op rensa emm

HauHém! Bawe nepBoe 3aaaHme —
Bbl6paTb 6GMOMaTepMan ons
pa3paboTKu.

Ho cHauyana Hy»<HO pa306paTbces
B CBOMNCTBAX MaTepnanoB U COeaAMHUTb
MX C OMUCAHUEM.

MNopgpobHee 06 3TUX CBOMCTBAX MOXKHO
NPOYNTATb B CMIPAUBOYHUKE.

BbuocoBMecTMMOCTbL

Apresuda

BbipaBnmBaeMocTb

CTOMKOCTb

CwunBka

CnocobHoCTb cuensTb Mexkay cobon pasHble
MOBEPXHOCTU TBEPAbLIX U XKUOKNX Ten

CnocobHOCTb MATEPUAIa BCTPANBATLCS B OPraHM3M
6e3 Bpena n/ia naumMeHTa

CrnocobHocTb 6e3 NpobsieM NPoxXoauTb Yepes
oTBEPCTUE B LUMPULLE

CnocobHocTb 06ecneyunTs MEXAHUYECKYIO MPOYHOCTb

CnocobHocTb nonnMepoB BHYTPU rnaporesia CBA3bIBATbHCA
B LLEeNnOo4Ky nocne (*)MBVILIGCKOFO M XMMUYECKOro BO3OENCTBUS



Yactb 1

Bbi6op rens  omm em

BTopoii BaxkHbIM 3TAN — BbIOpATb TOT
MaTepUan, KOTOPbIA HOWUAYYLINM
06pa30oM ByneT COBMECTUM C KOXKel
YesnloBeKa.

MNpoTecTnpyiiTe BCe BAPUAHTLI, YTOObI
Y3HATb, KOKOW U3 HNUX CAMBbIW
6e30MnacHbI K Nydlle BCero Noaxoamt
Ong peleHnsa 304a4un.
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Yactb 1

Boi6bop rens  omm oms e

[MocnegHWin, HO HE MeHee BAXKHbIN
NYHKT nepepg UcnblITOHUSMM COCTABA.
BblbepuTe, KOKMe cBOMCTBA Bbl byaeTe
YUYUTBIBATL Y FENs MPU peaKLumn

C KO)Keln?

/
Cnucok ceomncTe

YyutbiBaem

He yuutbiBaeM

AHTUCENTUYecKoe oencreve

Apomat

Bkyc

Ko>XHas nepeHocMMoCTb

[TosBneHve 3aWUTHON NAEHKMK

LiBeT

Nopoep>kKa pereHepaumn TKAHEN

Slelsheleliehe

Slenshelieiehe




Yactb 2

Mpenapatbl emm

WMccnepyiiTe cyulectsytoline
npenapaTbl U BbibepuTe Te, KOTopble
HOM HY>XHO 6yaeT [O6AUBUTb B COCTAB
OyayLLEero NpoayKTa.

1. Cpep,CTBO, KOTOpOE NOMOXKeT
OCTAHOBUTb KpoBOTEe4YeHUE

2. Mpenapart, KoTopbIi
06€e330pa>KUBAET PAHY

3. CpenctBo, KOTOPOE CHMXKAET
60/1e3HEHHDbIE OLLyLLEeHUS

[eMocTaTUKKN

AHTU6OKTEPUANBHBIE
npenaparbl

"

MpenapaTtbl oT
annepruyecKux peakumm

I s
.,

MpoT1BOBMpPYCHbIE
npenaparbl

-
ke

O6esb6onuBarollee

FlopMoHanbHbIE
cpepcTBd



Yactb 2

Mpenapatbl s e

Cynep! Tenepb HEMHOIO XMMUMW.
ynep p O O O
Pacnpepenute npenapatbl B HY»KHbIX
nponopumnax ansa apeKTMBHOro
B3AVMOJENCTBUA C resiem u MHoro
npoBeauTe NAa6opaATOpPHbIE
nccnefoBaHMUA.
CpepHe
Mano

—/ —/ —/

[eMOoCTaTMKM AHTUOOKTEPUASIBbHbIE Obe3bonmeatouime
npenapaTbl



Yactb 3

Na6opaTtopHble
UCCNEeOBAHUSA gmm

Mepen TeM, KaK NPOBECTU TECTbI

HO >KUBOTHBIX W YeNoBeKe, Bbl AO/MKHbI
NPOBEPWTD, KOK KNETKW pearupyot

B 1060PATOPHbIX YCIIOBUSAX

HO KOXKABIA BAPUAHT rens.

Mcnonb3yiiTe MMKpocKon 1 Bawy
Ha6/oAaTeNbHOCTb, UTO6bI BLIGPATH
ONTUMAsbHbIE BAPUAHTBI.

Yactb 3
JNMa6opaTopHble
UCCNenoBaHVA gum emm

OueHKa LUUTOTOKCUYHOCTM 06pa3LioB
NPOBOAWTCA C MOMOLLbIO
CMeLnanbHOro MHAMKATOPA —
pesasypuHa. Ero gobasnsiot

B PACTBOP MMAPOress C XKuBbIMU
KneTkamu, prbpobnacramu.

Ecnun KneTkn He BbIXKUBAIOT

B pacCTBOpe 13-30 ero TOKCUYHOCTH,
3HAYUT HAOO nO,ﬂﬁMpGTb HOBbI
XUMUYECKUIA COCTAB.

YHacte 3
Na6opaTtopHkie
WUCCNEAOBOHUS s o sn

Ecnv no-npocToMy, TO GAreana — aTe
cNocoBHOCTE PO3HOPOOHLIX TEN
MPMAMNATE 1 YOSPHREOTEOA MEMIY
cofioi, Bnarondps e, HONpKMMep,
CMETOHA HE CTEHAET N0 NOMKE TAK e
BrICTpO, KoK BOOO.

TMAPOrents ousHb BOMHO sMDUIHITHY TE:
K POHE, MHOYE SOLWMTHAA MNEHOUKT HE
YCNEET NONWMERHE0BOTECA, O 3HOYHT K
SMHUEBNEHUA HE NMPOMICHLET,

Mopckaska

[aBaiiTe NpoBepyM, ANATCS NN KNETKU B cpefie ¢ ruaporenem. MNocmoTtpute
HO M306PaXKEHUS MUKPOOPIaHW3MOB B YaluKe [eTpu, MonyYeHHble C MOMOLLbI0
MUKpockona. Ecnu kneTku penarca — otanyHo! He genatca — 3HauunT,

YTO-TO MAET He TaK.

BbibepuTe BAPVAHTLI, KOTOPbIE MPOLUN UCAbITAHMS.

Bapuant 1 Bapwuant 2 BapwuanT 3 BapwvanT 4

Oe \ o -
)

BapuahnT 1 BapuaHT 2 BapuahkTt 3

L L L

N —/ —/

Mpo KNeTKM, KOTOPLIE HE NN K TUAPOrenio, YYEHbIE FOBOPAT «OLLApEeHLI», TO ECTh OHM
COBPONKCE B KOMOYKK 1 BONTAKTCA COMI N0 ceBe. A Te KNBTKM, KOTOPLIE 2OKPENUANCE 1
POCTAHYAMCH HO NDBEPXHOCTI MOTEPMONGD, HOILIBAKT (PACnNOCTaHHBIMUS. KOK Bl
[YMOBTE, KOKDR BAOPUAHT HOM NOAX0AWT?

Bopuanr 1 BopuarT 2




Hactb 4
MpoekTupoBaHue
YCTPOUCTBA =

BbibepuTe KOMNOHEHTL! ANA BALLEro
OBTOHOMHOIO YCTPOWCTBA, YTO6LI
ONTUMU3NPOBUTE BYOYLLYIO
pazpaboTky.

Mopckaska

Bam Hy»«HO BoIbpaTh hopMy KOpnyca A5 YCTPORCTBA, KOTOpas BMewana bl 4OCTATOYHO
IAHKUBAAIOLLETO refs, Bbina Bbl repMETUYHON W YA0OHOA.

MuctoneTt-6nacrep

Pyuka-wnpwuu

BaHka oT Kpema



YacTtb 4

NpoeKkTnpoBaHUe
yCTpPOWCTBA D D

BblbepuTe KOMMOHEHTBI 419 BALIEro
OBTOHOMHOIO YCTPOICTBA, YTOObI
ONTUMU3NPOBATL ByayLLYtO
pa3paboTKy.

NMopckaska

Y BAC y»Ke eCcTb rmaporesb C Hy»KHbIMW NpenapaTaMn. [1asa nosaBneHus 3awWmTHON
MOMMEPHOM MEHKM €ro HY>KHO «CLUNTb» APYTMM BELLLECTBOM, HAMPUMEP, X/I0pML0M
Kanbuus. NoMHUTE: BOM HEOH6XOANM OTAEbHbIM LUNPUL, A8 KAXKO0IO KOMIMOHEHTA.

CKOJ/IbKO HY>XHO WnpuueB?

C lmnpmu>< 2LUI'IpVILI,CI>( 3u1npmu,a>

Mopckaska

YT106bI resnb 1 clumBaTesNb Bbl4AB/IMBAJINCb N3 LLUNPULOB PABHOMEPHO N B HY>XHOM
O6'béMe, B annapdarte CTOAT 3/IEKTPOMOTOPYNKN. A SHAYNT, Y HUX O0JKEH 6bITb KOKOW-TO
NCTOYHUK NUTAHUSA!

BbibepuTe NCTOUYHUK MUTAHUSA

. AKKyMynaTop Ha conHeuHbIx
H
< a 6qupeMKax> ¢ USB-nopTom 6aTapesx




OTnuuHas pabora!l

Boi YCMELWHO 3aNaTeHTOBANKW YCTPOMCTBO M caenanu
IHOYUMBIA TEXHONOMUYMECKWA WAr B 06AOCTH MEOMLMHDL.

CeroaHa Bbl:

Vf Mo3HOKOMUIKCE € 0BAZAHHOCTAMM
BuomMegMUUHCKOro WHMEHEDO

Pasobpanuce B 6ioMaTepuanax 1 Mx CBORCTBAX

[MpoBenu ycnelwHble 3KCNePUMEHTbI
W MCCNefoBaHA — Bea HUX HrKyaa!

Mcnons30BanW HECTAOHAOPTHLIE NOAX0AbI,
HABNAATENBHOCTE M NOrMYECKoe MbllWNeHKe

n B R

PazpaboTani WHHOBOLUMOHHDE MEAMLMHCKOE
YCTPOWCTBO

Kak Bam npoghnpoba?

#® Bce cynep & HopmaneHo & CnoxgHo <" He noxpasunocs
MHe noHpaeunocs! YTo ganswe? ®épop CeHaToB
- MHCTRTY TO Bl e woi

CoBeTbl OT 3KCNEPTA e

Hawa uent — [AeNnaTh He HayKy papn dSiH'“-\-z.

4 BroMenuuMHCKU WHKeHep, KaK U NIOBOMH
COBPEMEHHDIN Y|EHbiii, AOMKEH BuiTh ewé

) MG Tt it
2 CeRude yueHbie paboTaioT B KoMaHaax, TaK MpeanpUHUMaT gm.ul.,hﬁ pﬁ@ BCHOTE:
HTO M BEGM HOAO0 3TOMY YYuTheA. Hanpumep, Ml m‘pémw ! BeThes :
R e LT R e C 3UKOHORATENbCTBOM, BLICTPaMBATS
O(IAA, 4TGB! NOKPLIBATL BCE HyKHBbIE S oI CTPaM!
KOMRETEHLMN, POUecCh ¢ napTHEpamiL.

LiennsiTech 3a Npeaorerns 1 BO3MOMKHOCTH. Kak- Lawu Bo06ULe, NPUXOANTE B HOYKY. v HOE
3 TO HO BTOPOM KYpEe MeHA NpUINacuu nopaboTaTb uHTepecHol -
B nafopaTopuK, U MHE O4EHB nonpaeunock! A

HoMOran cTaplivm peBaTam ¢ KBA3MKPUCTAnIIamMi —
WHTEpecHas 0BRacTb, B Hel Bekope Oan Lextmad
nony4mn «HobenesKy».




BuomMeaNLNHCKNMNA UHIKEHEP &

BroMeanuUUHCKUIN UHXKEHEP — 3TO YUYEHbIN, KOTOPbIN 30HMMAETCH
pPa3pabOTKOM HOBbIX TEXHOOMNIM U METOAMK IEHYEHUS, O TAKXKE
NCCNefoBAHUAMU NO M3MEHEHUIO CBONCTB XKMBOIMO OPraHMU3Ma.

l/l3yqu|/|e OronornyecKmx npoueccoB B TEJ1e YeJZIOBEKA NnomMoraeT
NMOBbICUTb KAYECTBO XU3HWN, COBEPLLUEHCTBOBATL MEONLIMHCKNE
onepdaunn, BblpdWnMBATb TKAHM U OPrdHbl 014 nepecagkm N To4Hee
AONArHOCTUPOBATD 6onesHu

BrounH>XeHepbl TOKXE MOTYyT peLLdTb 3Ko/1ornyeckmne npobnemsol,
HaNpuMep pPa3pabaTbiBAS MUKPOOPTrAHM3MbI, KOTOPbIE PACLLENASOT
MNAACTUK M OYNLLAIOT TEM CAMbIM CTOYHbIe BoAbl. [103TOMY
6MOUNH>KeHepPbl MOTyT 6bITb BOCTPe60OBAHbI HE TO/TbKO B MeANLIMHE

1M PAPMAKOIOTNU, HO N HO MPOU3BOACTBAX N OOXKE
CE/IbCKOXO3SIMCTBEHHbIX YroabsIX.

3aaayum 6MoOMeauLMHCKOro NHXXeHepa

3 4

lNpoBeneHne Hay4YHbIX YyacTtue B KIIMHUYeCcKnx Pa3paboTKa HOBbIX BHeppeHue HOBbIX
OnbiTOB VCABITAHUAX YCTPOIACTB 1 MPU60OPOB,  TEXHOMOTMIA
N 3KCMEPUMEHTOB WNCKYCCTBEHHbIX n obyyeHue Konner
OPraHOB N METO[0B
ANATHOCTUKM

Bam 6ypeT MHTepecHa 3Ta npodeccus, ecnum Bbl...

JiobuTe husumky, BHMUMATENbHbI

61010rUIo N XM
nto 1 OTBETCTBEHHDI




3Tanobl
3 a aH”e 1 M23yumnTs BOMKHEIE ANA pAa3paboTKi4
cBoitcTRa GHMOMATEpHAnos

MpoTecTupoeaTs U BLIBPATL

. - NoAXOAAWMIA ruaporens
MpueeT! HauHéM norpy»keHue B 3aXBATbIBAIOWMIA MIUp BuoTexHonoru. Bol cTaHeTe MonoabiM 1 aMOULIMO3HbIM
3 BoibpaTh Hy:KHble ONg 30004

y4Y€HbIM, paboTaLWmnM Hag pa3paboTKor PEBOMIOLIMOHHOMO MEAULIMHCKOTO MHCTPYMEHTd, CNOCco6HOro npenaparsi
N3MEHWTE MEOULINHY. 4 Mpoeectn naGopaTopHble UCNBITAHKWA
0 , @ 6 Cozparh yCTpoORCTEO

CHOBHOA 304040: CO3A0HWE YCTPOWUCTBA, cNocobHOro CLUMBATL PAHbI, OCTAHUBAWMBATL KpOBOTEYEHUE U = R
CTUMYIMPOBATL MPOLIECCHI pereHepauUni B OpraHusMe. =

Bam npegcTorT MHOIMO M3Y4dTb M MCCNEeNOoBATbL. MCﬂOﬂbBy’ﬁTe CBOM HAYYHbIE 3HAHKMA, KPEedTUBHOCTb U

TOYHOCTb, YTOBLI 4OCTUYL ycnexa B 3TOM HeENpPOCTOM Bbl30BE.

Brepéa! U ycnelHblx 3KCrNepuMeHToB.



Yactb 1

Boi6bop rensd emm

HauHém! Bawe nepBoe 3apaHmne —
Bbl6paTb 6GMOMaTepMan ons
pa3paboTKu.

Ho cHauana Hy»<HO pa3o6paTbces
B CBOMCTBAX MaTepnanoB U COeaAMHNUTb
MX C OMUCAHUEM.

MNoppobHee 06 3TUX CBOMCTBAX MOXKHO
NMPOYNTATb B CMIPAUBOYHUKE.

BrocoBMecTUMOCTb

Apresuda

BbigpaBnnBaeMocTb

CToMKOCTb

CwunBka

CnocobHoCTb cuenIsTb Mexkay coboi pasHble
MOBEPXHOCTU TBEPAbIX N XKUOKNX Ten

CnocobHOCTb MATEPUA/IA BCTPANBATLCS B OPraHM3M
6e3 Bpena n/ia naumMeHTa

Cnoco6HOCTb MPONTK Yepes oTBepCTME B
LwnpuLe

CnocobHocTb o6ecneunTs MEXAHUYECKYIO NPOYHOCTb

CnocobHocTb nonnMepoB BHYTPU rnaporesia CBA3biBATbCA
B LLeNno4Ky nocrne (*)MBVILIGCKOFO M XMMUYECKOro BO3OENCTBUS



Yactb 1

Bbi6op rens  omm em

BTopoii BaxkHbIM 3TAN — BbIOpATb TOT
MaTepUan, KOTOPbIA HOWUAYYLINM
06pa30oM ByneT COBMECTUM C KOXKel
YesnloBeKa.

MNpoTecTnpyiiTe BCe BAPUAHTLI, YTOObI
Y3HATb, KOKOW U3 HNUX CAMBbIW
6e30MnacHbI K Nydlle BCero Noaxoamt
Ong peleHnsa 304a4un.

MonnBMHUNOBDLIN
cnupT

BuocosMecTumocTb: 2/5

v e
Anresus: 2/5

'y _____J

BbigasnmsaeMocTb: 2/5

* D
CroiikocTb: 3/5
4
CuHTes: 3/5

R I

MonnnakTuaHbIN
renb

¥ ]
BuocosmecTumocTb: 4/5

v B
Anresuvs: 4/5

& T

BbigasnmsaeMocTb: 3/5

* D
CroiikocTb: 3/5
4 e
CuHTes: 2/5

AueTtar
Lennonosobl

BuocosmecTumocTb: 3/5

v
Anresus: 3/5

P ]

BbigasnmsaeMocTb: 5/5

* >
CroiikocTb: 2/5
4
CuHres: 3/5

AnbruHar
HaTpus

BuocosmecTumocTb: 5/5

v B
Anresus: 4/5

& T

BbigasnmsaeMocTb: 3/5

* »
CroiikocTb: 4/5

& B )
CuHTes: 5/5



Yactb 1

Boi6bop rens  omm oms e

[MocnegHWin, HO HE MeHee BAXKHbIN
NYHKT nepepg UcnblITOHUSMM COCTABA.
BblbepuTe, KOKMe cBOMCTBA Bbl byaeTe
YUYUTBIBATL Y FENs MPU peaKLumn

C KO)Keln?

/
Cnucok ceomncTe

YyutbiBaem

He yuutbiBaeM

AHTUCENTUYecKoe oencreve

Apomat

Bkyc

Ko>XHas nepeHocMMoCTb

[TosBneHve 3aWUTHON NAEHKMK

LiBeT

Nopoep>kKa pereHepaumn TKAHEN

SIS ISISIEN

sik{alisiikia




Yactb 2

Mpenapatbl emm

WMccnepyiiTe cyulectsytoline
npenapaTbl U BbibepuTe Te, KOTOpble
HOM Hy>XHO 6yaeT [O6ABUTb B COCTAB
OyayLLEero NpoayKTa.

1. Cpep,CTBO, KOTOpOE NOMOXKeT
OCTAHOBUTb KpoBOTEe4YeHUe

2. Mpenapart, KoTopbIi
06€e330pa>KUBAET PAHY

3. CpenctBo, KOTOPOE CHMXKAET
601e3HEHHDbIE OLLyLLEeHUS

[eMocTaTUKKN

1

AHTU6OKTEPUANBHBIE
npenaparbl

2

"

MpenapaTtbl oT
annepruyecKux peakumm

I s
.,

MpoT1BOBMpPYCHbIE
npenaparbl

O6e3sbonuearollee

3

FlopMoHanbHbIE
cpepcTBd



Yactb 2

Mpenapatbl s e

Cynep! Tenepb HEMHOIO X1UMUMW.
Pacnpepenute npenapatbl B HY»KHbIX
nponopumnax ansa apeKTMBHOro
B3AMMOLENCTBUA C resieM 1 caenanrte
4 BapuaHTa ans byayuimx
Na60pPATOPHBIX UCCNIEQO0BAHUIN.

MHoro

CpepHe

Mano

[eMoCTATUKU

AHTUOBAKTEPNANBbHbIE
npenaparhbl

O6esbonusatoLime



Yactb 3

Na6opaTtopHble
UCCNEeOBAHUSA gmm

Mepen TeM, KaK NPOBECTU TECTbI

HO >KUBOTHBIX W YeNoBeKe, Bbl AO/MKHbI
NPOBEPWTD, KOK KNETKW pearupyot

B 1060PATOPHbIX YCIIOBUSAX

HO KOXKABIA BAPUAHT rens.

Mcnonb3yiiTe MMKpocKon 1 Bawy
Ha6/oAaTeNbHOCTb, UTO6bI BLIGPATH
ONTUMAsbHbIE BAPUAHTBI.

Yactb 3
JNMa6opaTopHble
UCCNenoBaHVA gum emm

OueHKa LUUTOTOKCUYHOCTM 06pa3LioB
NPOBOAWTCA C MOMOLLbIO
CMeLnanbHOro MHAMKATOPA —
pesasypuHa. Ero gobasnsiot

B PACTBOP MMAPOress C XKuBbIMU
KneTkamu, prbpobnacramu.

Ecnun KneTkn He BbIXKUBAIOT

B pacCTBOpe 13-30 ero TOKCUYHOCTH,
3HAYUT HAOO I'IO,qGMpGTb HOBbI
XUMUYECKUIA COCTAB.

YHacte 3
Na6opaTtopHkie
WUCCNEAOBOHUS s o sn

Ecnv no-npocToMy, TO GAreana — aTe
cNocoBHOCTE PO3HOPOOHLIX TEN
MPMAMNATE 1 YOSPHREOTEOA MEMIY
cofioi, Bnarondps e, HONpKMMep,
CMETOHA HE CTEHAET N0 NOMKE TAK e
BHICTPO, KOK BoAO.

TMAPOrents ousHb BOMHO sMDUIHITHY TE:
K POHE, MHOYE SOLWMTHAA MNEHOUKT HE
YCNEET NONWMERHE0BOTECA, O 3HOYHT K
SMHUEBNEHUA HE NMPOMICHLET,

Mopckaska

[aBaiiTe NpoBepyM, ANATCS NN KNETKU B cpefie ¢ ruaporenem. MNocmoTtpute
HO M306PaXKEHUS MUKPOOPIaHW3MOB B YaluKe [eTpu, MonyYeHHble C MOMOLLbI0
MUKpockona. Ecnu kneTku penarca — otanyHo! He genatca — 3HauunT,

YTO-TO MAET He TaK.

BbibepuTe BAPVAHTLI, KOTOPbIE MPOLUN UCAbITAHMS.

\/BCIpMOHT 1 \/BapMOHT 2 \/BapMOHT 3 BapwvanT 4
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)

BapuahnT 1 BapuaHT 2 BapuahkTt 3

O O v

N —/ —/

Mpo KNeTKM, KOTOPLIE HE NN K TUAPOrenio, YYEHbIE FOBOPAT «OLLApEeHLI», TO ECTh OHM
COBPONKCE B KOMOYKK 1 BONTAKTCA COMI N0 ceBe. A Te KNBTKM, KOTOPLIE 2OKPENUANCE 1
POCTAHYAMCH HO NDBEPXHOCTI MOTEPMONGD, HOILIBAKT (PACnNOCTaHHBIMUS. KOK Bl
[YMOBTE, KOKDR BAOPUAHT HOM NOAX0AWT?

Bopuanr 1 BopuarT 2




Hactb 4
MpoekTupoBaHue
YCTPOUCTBA =

BbibepuTe KOMNOHEHTL! ANA BALLEro
OBTOHOMHOIO YCTPOWCTBA, YTO6LI
ONTUMU3NPOBUTE BYOYLLYIO
pazpaboTky.

Mopckaska

Bam Hy»«HO BoIbpaTh hopMy KOpnyca A5 YCTPORCTBA, KOTOpas BMewana bl 4OCTATOYHO
IAHKUBAAIOLLETO refs, Bbina Bbl repMETUYHON W YA0OHOA.

MuctoneTt-6nacrep

Pyuka-wnpwuu

BaHka oT Kpema



YacTtb 4

NpoeKkTnpoBaHUe
ycTpomncTea D aEn

BblbepuTe KOMMOHEHTBI 419 BALIEro
OBTOHOMHOIO YCTPOICTBA, YTOObI
ONTMMU3NPOBATL ByAyLLYIO
pPa3paboTKy.

NMopckaska

Y BAC y»Ke ecTb rmaporesb C Hy»KHbIMW NpenapaTaMn. [1asa nosaBneHns 3awWmTHON
MOIMMEPHOM MTEHKM €ro HY>KHO «CLUNTb» APYTMM BELLLECTBOM, HAMPUMEP, X/10P1LO0M
Kanbuus. NoMHUTE: BOM HEOH6XOANM OTAEbHbIM LUNPUL, 418 KAXKO0TO KOMIMOHEHTA.

CKOJ/IbKO HY>XHO WnpuueB?

C lmnpmu,) <\/2 Lurlpmuo> ( 3u1npmu,a>

Mopckaska

YT106bI resnb 1 clumBaTesNb Bbl4AB/IMBAJINCb N3 LLUNPULOB PABHOMEPHO N B HY>XHOM
O6'béMe, B annapdarte CTOAT 3/IEKTPOMOTOPYNKN. A SHAYNT, Y HUX O0JKEH 6bITb KOKOW-TO
NCTOYHUK NUTAHUSA!

BbibepuTe NCTOUYHUK MUTAHUSA

< Ha 60quep,mx> </ AkkymynsTop Ha conHeuHbix
¢ USB-nopTom 6aTtapesx




OTnuuHas pabora!l

Boi YCMELWHO 3aNaTeHTOBANKW YCTPOMCTBO M caenanu
IHOYUMBIA TEXHONOMUYMECKWA WAr B 06AOCTH MEOMLMHDL.

CeroaHa Bbl:

Vf Mo3HOKOMUIKCE € 0BAZAHHOCTAMM
BuomMegMUUHCKOro WHMEHEDO

Pasobpanuce B 6ioMaTepuanax 1 Mx CBORCTBAX

[MpoBenu ycnelwHble 3KCNePUMEHTbI
W MCCNefoBaHA — Bea HUX HrKyaa!

Mcnons30BanW HECTAOHAOPTHLIE NOAX0AbI,
HABNAATENBHOCTE M NOrMYECKoe MbllWNeHKe

n B R

PazpaboTani WHHOBOLUMOHHDE MEAMLMHCKOE
YCTPOWCTBO

Kak Bam npoghnpoba?

#® Bce cynep & HopmaneHo & CnoxgHo <" He noxpasunocs
MHe noHpaeunocs! YTo ganswe? ®épop CeHaToB
- MHCTRTY TO Bl e woi

CoBeTbl OT 3KCNEPTA e

Hawa uent — [AeNnaTh He HayKy papn dSiH'“-\-z.

4 BroMenuuMHCKU WHKeHep, KaK U NIOBOMH
COBPEMEHHDIN Y|EHbiii, AOMKEH BuiTh ewé

) MG Tt it
2 CeRude yueHbie paboTaioT B KoMaHaax, TaK MpeanpUHUMaT gm.ul.,hﬁ pﬁ@ BCHOTE:
HTO M BEGM HOAO0 3TOMY YYuTheA. Hanpumep, Ml m‘pémw ! BeThes :
R e LT R e C 3UKOHORATENbCTBOM, BLICTPaMBATS
O(IAA, 4TGB! NOKPLIBATL BCE HyKHBbIE S oI CTPaM!
KOMRETEHLMN, POUecCh ¢ napTHEpamiL.

LiennsiTech 3a Npeaorerns 1 BO3MOMKHOCTH. Kak- Lawu Bo06ULe, NPUXOANTE B HOYKY. v HOE
3 TO HO BTOPOM KYpEe MeHA NpUINacuu nopaboTaTb uHTepecHol -
B nafopaTopuK, U MHE O4EHB nonpaeunock! A

HoMOran cTaplivm peBaTam ¢ KBA3MKPUCTAnIIamMi —
WHTEpecHas 0BRacTb, B Hel Bekope Oan Lextmad
nony4mn «HobenesKy».




KYPC 3AHATUMN
«POCCUSA -— MOW TOPU3OHTbI»

Urpa «<Hanan napy»
CnpagouHuk 0715 nedazoza

1.

N

»

ol

Co3paHue HoBbIX BAKUUMH — @apMaueBTuka. O61ecTBo ncnonb3yeT 60/blIoe KONMYeCTBO
H6MOTEXHONOrNYECKMX NPENAPATOB: MHCYNNHbI, FOPMOHAJIbHbIE MPENAPATHI, O TAKXKE
BAKUMHbI. VIX MPOM3BOACTBO CTASI0 BO3MOXKHbIM 61aroaaps ckpynynésHoi paboTte
bmoTexHonoros. TaK, OTeYECTBEHHbIE CMELMANTUCTbI CO300/1M HECKO/TIbKO BAKLIMH OT
KOpOHaBMpYcaA. Tpu BAKUMHbI 6151 pa3paboTaHbl HauMoHANbHBIM MCCNeoBATENBCKUM
LEeHTPOM 3NMAeMNoNorum nu Mmkpobuonorum nm. M. ®. famanen, rocyqapcTBeHHbIM HAYYHbIM
LEHTPOM BMpPYyCONOrnm n bmotexHonornm «Bektop» 1 LLeHTpoM nMeHn Yymakosa. Bonee Toro,
cneymanmcTbl «BeKTopa» co340/11M HOBYO NMPOTUBOOCMEHHYIO BAKLWHY, KOTOPYO NAAHUPYIOT
30MyCTUTb B MPOM3BOACTBO. M 3TO TONIbKO HEGObLLASA YACTb MPUMEPOB PABOT POCCUMCKMNX
61MoTEXHONOroB B hapMaLLEBTUKE.

CospaHue 6uonpuHTepa — PereHepaTtmBHas MeguumHa. MNpumepHo 20 net Hasapg B
061aCTM pereHepaTUBHOM MeanLMHbI CTASI0 POPMUPOBATHCA TAKOE HAMPAB/IEHNE, KAK
6MONPUHTMHT. OHO NPU3BAHO PeLLUTb NPOo6/1eMy HEXBATKM JOHOPCKNUX OPraHOB.
MICKyCCTBEHHbIE OPraHbl HE MOMYT PELUUTb 3Ty MPO6/EMY, MOCKObKY HALL OPraHN3M He
BCEraa NnpMHMMaeT MHOPOAHbIN MaTepuan. [Nepecagka OHOPCKMX OPraHOB TAKXKE HECET
PAL CeEPbE3HbIX NPob6neM. BUOMNPUHTUHT, TO eCTb TEXHONOMMSI CO340HNUA OPraHOB HO OCHOBE
K/TIETOK COMOI0 MALMEHTA, MOXKET YCTPAHUTb BCE HEAOCTATKN. ATy 061aCTb OKTUBHO
pa3BMBAIOT BMoTexHo0rn. OQ4HO U3 HEAABHMX FPAHOMO3HbIX AOCTMXKEHNM OTEYECTBEHHbIX
CMeunanmncToB — co3aaHne GMoNpUHTEPA, MEYATAIOLLENO MATKME TKOHW HENOCPEACTBEHHO
HO paHOX naumeHToB. Ero paspabotanu B YHMBepcuTeTe HayKn n TexHonornin MMCUC.

. Co3paHue HaHo4yacTuy, — HaHobuoTexHonorus. Y npuMeHeHnss HOHOYACTUL, OFPOMHBbIW

NoTeHLUMAN BO MHOMMX 06/1aCTAX, HANPUMepP NeYeHnr oHKo3a60/1eBAHUIA. TAK, HOHOYACTULLbI
MOTYT OOCTABNATb HEOOXOAMMbBIE JIEKAPCTBA NPSMO K onyxoau. 1o 3To npuinHe
6MOTEXHONOIM AKTUBHO PABOTAIOT HAA CO3AAHMEM TAKMX YacTul,. Cpeaun nocnegHmx
OOCTMXKEHWNI OTEYECTBEHHbIX CMELMASIMCTOB — PA3PAbO0TKA HOHOYACTUL, KOTOpble
YCUIMBAIOT AeACTBUE PALMOTEPANNM MPKU NeYeHn oHKo3aboneBaHNi. PaspaboTka
NPUHALNEXMUT CNELMAINCTAM MHCTUTYTA TEOPETUYECKOM U IKCMEPUMEHTAIBHOM BMOU3NKK
PAH (MNywmHo).

Co3aaHKe HOBbIX MOJIE3HbIX NPOAYKTOB NMUTAHMA — [NnLLLEeBASA NPOMbILLINIEHHOCTb.
BroTtexHonornyeckmne NpoLecchbl NPUMEHSAIOTCH B MULLEBOM MPOMbILLIIEHHOCTM AN
NPOM3BOACTBA MHOIMMX NPOAYKTOB MUTAHWUSA, HONPUMEP MOTOYHOKUC/IbIX MPOAYKTOB UK
£06aBOK. OHM CNOCOBHbLI NPMAABATL MPOAYKTAM HOBblE OTTEHKM BKYCA M APOMATA, A TAKXKE
nonesHble cBoMcTBA. HanpuMep, y4éHblie KOXKHO-YPanbCKOro rocyfapCTBEHHOMO
yHuBepcuteTa (KOYplY, YensbuHck) paspaboTanm v nepsbli B Poccnm cbip ¢ pacTUTENbHbIM
KOMMoHeHTOM 6epbeprHOM. OH MOBbLILIAET UMMYHUTET Y JIIOAEN WU CNY>KUT O
NPOUNAKTUKM BOCNAINTENBHbIX 3060/1€BAHMIA. VM TAKMX NPUMEPOB M306peTeHUIA
POCCUIMCKMX CAELNAINCTOB O4EHb MHOTO!

Co3aaHMe MeToaa OUUCTKU CTOYHbIX BOA, — DKoNorus. MI3BecTHO, YTO CTOYHbIE BOAbI
Heob6Xxo4MMO OUYMLLATL Nepen TEM, KOK OHM NonaayT B NPUPOAHble BOA0EMBI. BroTexHonorn
30HATbI PA3PAOOTKOM METOAOB OYMCTKM TAOKMX BOA, U Yr)Ke NPEeANOXUNN PAL MHHOBALMOHHbIX
TexHonoruii. Hanpumep, ToMcKMe y4éHble co34asM bMonpenapaT ans O4YNCTKU BOLOEMOB OT
NanbMOBOrO MACAA, A CreLnanmncTel yHmBepcuteta MUCUC co3pann MaTepuan onast O4MUCTKM
BOAbl OT TOKCMYHOIO NPOMbILLIIEHHOro 0TX0Ad. [Mogo06HbIe TEXHOMOMMX MOMOIAOT YNYYLLUTb
3K0/10r1to.
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OTXOAbl — 3TO MyCOp, KOTOPbI 06pa3oBancs B 6bITY, HAOMPUMEP YNMAKOBKMK, CPEACTBA
FMIMEHbl, HEHY>KHAS 04eXaa 1 NULLEeBble OTXo4bl. BuoTexHonorua crapaeTcsa pewnTb
MHoOrme npobnembl, B TOM Yncne HaiMTn 6e30NacHbI U 3KONOrMYHbIA cnocob nepepaboTKm
TBEPAbIX OTXOAOB. TaK, y4éHble 13 EkaTepunHbypra 1 TioMeHU MPUAYMAIN TEXHOMOI IO,
KOTOpasi NO3BONSAET NepepabaTbiBATb TBEPAbIE ObITOBbIE OTXOAbI B XKMAKOE TOMINBO.
Bo3MO>KHO, TOKAs pa3paboTKa MOMOXKET peLLmnTb NpobaemMy CKoMneHnsa Mycopa.

. CospaHue 6uotonnuea — buosHepreTmka. Beé yalle yuéHble CTanmM roBOPUTb O BOXKHOCTHU

nnaHa b: pa3paboTky anbTepHATUBHOIO TOM/IMBA, NO/lyYEeHHOE B pe3ybTaTe nepepaboTKu
6uonornyeckmx otxogoB. OHO MMeeT pPAL NPENMYLLLECTB MO CPABHEHWIO C 0ObIYHbIM
TOM/IMBOM, CHWXKAET Bpe[, OKpy»KatoLLel cpepe. Poccninckne 6MOTEXHONOMM OKTUBHO
paboTatoT B 3TOM HaNpaBneHun. HanpuMmep, TOMCKMe y4éHble paboTaoT HO, CO3AAHNEM
O0BWALMOHHOIro 6MOTONNBA M3 PACTUTENbHbBIX Macen, a B HoBocnbupckom
rocygapCTBEHHOM YHUBEPCUTETE OAXKE CMOIU MOTyYNUTb MOTOPHOE TOM/IMBO U3
nepepaboTAHHbLIX MOINSTUIEHOBbLIX NMAKETOB.

Co3paHue pacTteHUn ¢ HoBbIMU cBOUCTBAMU — CenbcKoe X034ancTBO. Pa3BuTHE CETBCKOIro
XO35IMCTBA C/TIOXKHO NPeAcTaBUTb 6€3 COBPEMEHHbIX TEXHOMOMMIA, B TOM YKMCNe
6uoTexHonornyecknx. OHM NOMOratOT MOBbLICUTb MPOLYKTUBHOCTb CENIbCKOXO3ANCTBEHHbIX
KYNbTYP M KO4YeCTBO ypoxkas. MeToabl 61MoTexXHONOrMm HeobxoanMbl ANA PA3HbIX Lienew,
HaNpUMeEpP NoNyYeHUs PACTEHUIN, YCTONYNBBIX K UBMEHEHWAM KNMMATA UK Bpegutensam. B
Poccum 6bin co30aH COPT NWEHMLbI, KOTOPbIX MO3BO/IUT 3HAYNTENBHO YBE/TMUYNTL YPOXKAN B
HeYepHO3EMHO 30He. TOMCKME YUYEHble TOKXKe NPUAYMANM cnocob BbIpALLMBAHMUS
KapTodens, yCTOMYMBOro K BUPYCAM.

. Co3paHue TeXHONOrnii NS BbipALWUBAHUS CBEXXEN 3€/1€HU U Aro, B NOMELLEHUN KPYT/biN

rop — lopopacKoe cenbckoe Xo03anCTBO. B nocnegHme rogbl pa3BmMBAIOTCA TAK HO3bIBAEMbIE
BEPTUKANbHbIE (DEPMbI, B KOTOPbIX MOXXHO KOMMAKTHO BbIPALUVBATL 3€/1€Hb U Aropl
KpYyrnbiii rog. Takyto TEXHONOrMo NpuayManm buotexHonoru. M cernyac cneumanuncTol
yNyu4LLaoT 3TW BEPTUKANbHblE hepMbl. Hanpumep, poccminckue yuénbie ns OULL
BroTtexHonornn PAH co3paim NnoNHOCTbIO ABTOMATU3UPOBAHHYIO BEPTUKAIbHYIO hepMy C
ocobbiM ocBeleHeM. OHO NpPUroaMTCS ANS BbipALWMBAHNA KapTodens u Apyrux KynbTyp, B
TO BPeMS KOK Apyrmve BepTUKaAsbHble hepMbl MAIO NpeHA3HAYEeHbI /19 3TOrO.

Co3paHMe TEXHOIOMMM BbIPALLMBAHUSA LLEHHbIX BUA0B pblb — Mopckasa 6uotexHonorus.
BroTtexHonornsa nrpaeT orpomMHyto posb B pbiboBoacTBe. TaKMe TEXHONOMMY MOMOraoT
YNyYLWUTb POCT 1 300POBbE PbIbbl, O TAOKXE NOBbICUTb 3PEKTUBHOCTL MPON3BOACTBA
PbIOHOM NPOAYKLMM N YMEHbLLINTL BO34eNCTBME HO Npupody. Hanpumep, Ha Cobckom
pbl6OBOAHOM 30BOAE, KOTOPbI HOXOAMTCS B fIMano-HeHeLKoM aBTOHOMHOM OKpyre,
6UOTEXHONOMN HAYYUINCh BbIPALLMBATDL HE/TbMY — MOYTU UCHE3HYBLLYIO
npencTaBUTEIbHULLYY CEMENCTBA JTOCOCEBbIX.
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3apaHue

[aBariTe HAYHEM NOrpy>KeHne B 3aXBATLIBAKOLWMIA MUP B1oTexHONornu. Bel cTaHeTe MonoabiMu
N AMOULMO3HBIMUY YYEHBIMU, PABOTALWMMKN HOA, PA3PAOOTKON PEBOOLLMOHHOMO MEAMULMHCKOIO
WHCTPYMEHTA, CNOCOBHOIr0 N3MEHUTb MEAULNHY.

OCHOBHOSA 304040: CO3AATb YCTPOKCTBO, CNOCO6HOE CLUMBATL PAHbI, OCTAOHAB/IMBATD
KpoBOTeYeHWe U CTUMY/IMPOBATL MPOLLECChl pereHepaumn B OpraHmsMe.

Bam npencronTt MHOro M3y4yaTtb 1 nccnefoBaTthb. Micnonb3yiTe CBOW HAYy4YHbIE 3HAHUS,
KPeaTUBHOCTb M TOYHOCTb, YTOObI LOCTUYb YCMEeXa B 3TOM HEMPOCTOM Bbl30BE.
Brnepépn! N ycnewHbIX aKCnepnMeHTOB.

Yactb 1. Boibop rensa
lNepBoe 3apaHue

Insi Toro, 4To6bl CO30ATb 3AXKMBAOLLNI BOMATEPUAS, BAM HY>KHO MOHUMATb, KOKWUMMU
CBOWCTBAMMW OH Jo/mKeH o6napate. B nepBoM 3040HWM BOM HOLO COEAMHUTL HO3BAHME
CBOWCTBA C ero oyHKLNOHAIbHbIM 3HAOYEHUEM.

BoT npaBunbHble napbi:

e B1OCOBMECTUMOCTb — CNOCOBHOCTb MATEPMAIA BCTPAMBATLCS B OPraHmM3M 6e3 Bpena
ONna nagueHTa.

e Anresmss — cnoCcobHOCTb CLLENNATb MeXXay COO0M pa3Hble MOBEPXHOCTU TBEPAbLIX U XUOKNX
Ten. OHO NO3BO/AET reslio He CTEKATb MO PyKe AaXKe B BEPTUKA/IbHOM M OTBECHOM COCTOSIHUW.

e BbigaBnmBaeMocTb — cnocobHOCTb 6e3 NpobsieM NPOXOANTb Yepe3 OTBEPCTME B LUMPULLE.
Henb3a cka3aTb, YTO 3TO KOKOE-TO 0COHbEeHHOEe CBOWCTBO, HO OHO OYEeHb BAXKHOE A1 BALLEN
pPa3paboTKM.

e CTOMKOCTb, OHA »Ke MPOYHOCTb — CMOCOBHOCTL 06eCNeUYnNTb MEXAHNYECKYIO MPOYHOCTb U
COMPOTUBNATLCA BO3ENCTBUSIM.

e CwmnBKa — CrnocobHOCTb MNOIMMEPOB BHYTPW MMAPOrens CBA3bIBATLCSA B LEMOYKY Mocsie
h13nYECKOro N XMMMYECKOro Bo3aencTBUSA. [1peacTtaBbTe, YTO Bbl HONMMBAETE CBEXNI
KMCesb, M HO ero NoBepPXHOCTN 0bpa3yeTcsa NIEHOYKA. [TpMMepHO TaK ke paboTatoT
N rMaporenu, ToNbKo A5 06pa30BAHUSA NMIEHKM HYXKHO YTO-TO CAENATb UKW YTO-TO J0OABUTL
B MATEPMUA, «CLUNTb» NOANMEPDI.

Btopoe 3apaHue

YT106bI BEIOPATL refb, y4EHble MPOBOAAT AECATKM OMbITOB, YNTAKOT UCC/IEAOBAHUS Konner u
npuberaioT K HOBENLWMM pa3paboTKaM. Bcé 31o Bbl cMoxkeTe nonpoboBaThb No3>Ke BO BpeMs
y4€6bl UM Ha paboTe B NnabopaTopmu, a MNOKA JABAATE MPOTECTUPYEM KAXKAbIA N3
BAPWAHTOB — XOTb 1 6€3 noapobHoCcTeN.

Ha>kmuTte B ntoboM nopsake Ha BCe KHOMKM «TeCTUPOBATb» — TAK Bbl Y3HAETE, KOKOM

N3 BAPUAHTOB rMaporensd BaM MogxXoauT.

MNacxanka s BHUMATENbHbIX: MOXXHO CPA3Y MOHATb, KOKOM U3 BOAPUAHTOB KPYy4e OCTASIbHbIX
MO XOPOKTEPUCTKAM HO KAPTOYKAX. [le OHU Bbille, TOT BOAPUAHT NyylLle.

TpeTbe 30a0HUE

[aBanTe ewé pa3 nogymMaeM, KOKME CBOMCTBA HOM HY>XHO YUNTbIBATb A9 HALLEro
3a>KMBAALOLWeEro rmgporens. 3anax? A MOXKET, B3AVMOLENCTBUE C KOXKeN?
Ha Bcakmin cnyyait [oéM NoACKA3KY: 3aMax, LLBET M BKYC BOOOLLE He BANSAIOT HO 3CXKMB/IEHNE POH.
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Yactb 2. NpenaparThbl

OTnuyYHoO, rmgporenb Bbibpanu, CBOMCTBA onpenenuiv. Tenepb HAAO CAENATb TAK, YTOObI
npenapaT peasibHO NMOMOras B pereHepaLumm.

MepBoe 3apaHne

[laBaiiTe MOCMOTPUM, KOKME NPENAPATbl MOTYT BAM MOMOYb B JOCTMXKEHUM LLENN:
e [eMoCTATMYECKNE CPENCTBA M3BECTHBI KPOBOOCTAHAB/IMBAOLWLMM AEACTBUEM.
e CpencTBa C AHTUCENTUYECKUM U AHTUOAKTEPUMAIBbHBLIM 3P EKTOM BOPIOTCH C MHEKLMSMN.
e Ob6eszbonmearoLmMe NPenapaTbl — KAK yANBUTENbHO! — obnagatoT 06e36011BatOWMM
ahpeKToMm.
[Buraemca panbuie?

Btopoe 3apaHue

Tenepb HOQO NOPABOTATL C MPONOPLUMAMM MPENAPATOB. [1BMranTe NON3yHKN, 4TOObI CO34ATb
pabouunin obpasey, npenapara.

BynbTe BHUMaTEIbHBI € MOBOYHbIMKU 3hheKTaMm: ecnu 4OOABUTL CAIULLKOM MHOIO UV C/TULLIKOM
MQJ10 FEMOCTATUKOB, 3TO HE OYEHb MOMOXKET B 3CXKMBNIEHNU. TO >Ke camoe

C OHTUOAKTEPUAIbHBIMW NPENAPATAMU — UX XBATUT rAe-To B cCpefHeM ob6béMe. A BOT
06e36011MBaOLLMX NyYlle B3ATb MOMEHbLUE, O TO PYKA OHEMEET UM HAYHETCA pa3pyLUeHne
NONMMEPHOM MNAEHKM rMaporens.

Co3paiTe 4 onbITHbIX 06pPA3L,A C HEMHOIO OT/IMYAKOLLMMUCS MPOMNOPLUSMU, YTOObI UX
nccnenoBaAThb.

Yactb 3. JlabopaTopHble UccnenoBAHUS
ﬂ,OBGVITe KOPOTKO pdCCKa>XeM, KaKmne BApnAdHTbl B 3TOM 3000HNN BEPHbIE.
,D,GHEHMG KNEeToK. L‘|€TBépTCIFI HawKa |_|eTpl/1 — ABHO JINLLHASA, KNETKN B HEW HE OeNATCA.

L',VITOTOKCMLIHOCTb. Bkntouunte namny. TpeTbFl, caMada CnHAa4qa I'IpO6MpKCI, HEMHOro BblbuBaeTca —
YKMBbl€ KNETKN B HEN HE OYEHDb-TO U XXUBbIE...

Apresus. B nepBoM Mukpockone naeanbHble KneTkm! OHM pacniacTaHbl U COBPAHbI B POBHYHO
MOBEPXHOCTHYIO MNEHKY.

YacTtb 4. [NpoekTnpoBaHue ycTpomnucrtead

Co3paTb NnpenapaT — 3TO AuUWb YacTb genal Hago ewé npmaymMaTth, KOK OH HAOMAET CBOMX
nauneHToB. BoibepnTe KOMNOHEHTbI 47151 BALLErO0 ABTOHOMHOIO YCTPOMCTBA, YTOObI
ONTUMU3NPOBATL ByayLLYO PA3PABOTKY.

[1na Hayana BaM HY»KHO BbIOpaTb (hOpMy Kopnyca A/18 YCTPOMCTBA, KOTOpas BMeLLLana Obl
AOCTATOYHO 3AXKMBASAOLLLErO rens, 6bina 6bl repMeTUYHOM 1 yOoOHOW. KaXkeTcs, 4To pyyKa 1
6OHKQ OT KpeMa He NoaxonaT.

OTnunyHo, Bbl BbIbpanu nuctonet-6nactep! JasarTe BCTABMM B HEFO 2 LUNPULA: OOMH 014
rmoporens, 4pyron Ansa clumBaTens.

M HakoHew, gaBanTe BbibepeM NCTOYHUK MUTAHUSA. HX HO 4TO He HaOMeKaeM, HO 6bino bbl
HEeMI0X0 ero 3aps»kaTb NPU HEOH6XOOMMOCTH.

LiBeT BbIGBMpaliTe CAMOCTOATENBHO — 3CQXKMBSATb PAHbI CTU/IbHBIM MUCTONIETOM C FTMAPOrenem
HOMHOrO NpuaTHee, YeM 6e3 Hero. A ec/im eLé B KOHLLe AOAYT NefeHeL, Ha NasloyKe, To BoobLe
KNaccHo!

KoHel,. KTo npoLuén, ToT MosioZeL.



