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Tema 10 (Poccus 3gopoBasn)

BBeneHue

MoaroroBkKka K 3aHATUIO

ZJopozoli nedaeoe!

Bawemy sHUMaHuo npedcmassieH Hosbll hpopmam nposedeHusa 3aHamul. Ha Hux obydarowumcs
npedcmoum no3HaKoOMUMbCA CO cneyuasiucmom socmpebosaHHol npogeccuu u oyeHums e2o pabomy
no pasHbIiM hapamempam HopmyJibl 8bi6opa npogeccuu, a 3amem 8bINOJIHUMb pedsibHoe 3adaHue, 8
pa3spabomkKe Komopo20 y4acmasosasi 3Kkcnepm. 3mo XapakmepHble 3adaqu, ¢ KomopbiMU chneyuasaucm
cmaJsikusaemcsa 8 peasibHou Xu3Hu. O6pamume BHUMAaHuUe, 4Ymo OCHOBHAA UeJ/lb 8bINOJIHEHUA
3adaHuli — damb BO3MOXHOCMb nonpobosamb cCs80U cuJibl 8 npogdeccuu, no2py3umscs 8
npoyecc U oyeHUmb, HACKOJIbKO 3MoO MoxKem 6bimb UHMepecHo 0J/1A oby4yaroue2ocH.

Medazoz 8 OaHHOM c/ly4ae Mak>Ke MoxKem B8biCMynamb 8 poJiu uccsedosamesii He3HaKomMou
0214 ceba npogeccuu. lpasusbHble omsemsl (OHU pasmeweHbl 8 coomasemcmayrouweld Yyacmu
cueHapusa) mo2ym 6bimb NPUAMHbLIM JONOJIHEeHUeM UJIU UHCMPYMEeHMoM OJ18 onpedesieHUs KOMAHObI-
no6edumesia, HO He 2s1asHol 3adayeli 3aHAamus.

Ana npogedeHus 3aHAMUA peKoMeHOyemcsa 3apaHee pa3oesiums KJ1acC Ha Mpu KOMAaHObI (Usiu
6os1ee, pekoMeHOyemMoe KO/Iu4ecmaso y4acmHUKo8 8 Kaxdoli epynne — om namu 0o 80CbMU.) U
nodzomosums pa3damoyHble mamepuasbi/cnaldbl, @ Makxe nonpocums 06y4arWuxca Nno020mMosuUMb
KapaHoawu uu py4yKu, ucmsl 6ymazu (no8pobHocmu — 8 coomsemcmayrowieli Yacmu cyeHapus).
O6pamume sHUMAaHuUe, 4YMo hpu He0o6xodUMOCMU 8 KOHUe 3aHAMUsA 8bl MOXKeme
B80CN0J/1Ib308aMbCA NodpobHol nodcKa3kol no sceli popmysie sbibopa npogeccuu,

Komopaa HaxodumcA 8 pa3damoY4HbIX Mamepuasax.

XXenaem ycnexos sam u pebamam!



NMpuBeTcTBMe neparora

CnoBo neparora: [1o6pbin aeHb, pebsita! Pag(a) npuBeTcTBOBaTb Bac Ha 3aHATUKN. CeroaHs Bbl
MO3HaKOMUTECb C MHTEPECHOM M OYEeHb BOCTpeboBaHHOM npodeccnen — n paccMoTpuTe eg,

BCMOMHUB popMyny Bbibopa npodeccmn. CornacHo nocnegHUM AaHHbIM, 3TUX



BbICOKOKBaNMMULUMPOBAHHbIX CMELMNANIMCTOB O4Y€eHb XAYT B Hallel cTpaHe. Bbl nocMoTpuTe
BUAEOPOSINKN, B KOTOPbIX CMELMAINCT pacCcka)eT 0 cBoen paboTe, 1 — camoe rnaBHoe —
BbINONIHUTE 3a4aHue OT Hero. bnarogaps NoAy4YeHHbIM 3HaHMSM M OMbITY Bbl COCTaBUTE yXe
3HaKOMYI0 BaM (popMyny Bbibopa npodeccumn, a 3aTeM cMoXeTe NpuMeHnTb eé ana cebsi. MHormm
M3 BacC y>e B KOHLe 9-ro kflacca NpeacTouT caenaTtb Bbibop 6yaylien npodgeccum, Nno3TOMy HaBbIK
paboTbl ¢ popmynon Bbibopa npodeccmn BaM npuroamtcsa. Ho He 6yaem 6onblue oTKNaabiBaTh
3HakoMcTBO. Celyac s 3aa4aM BaM NsiTb BOMPOCOB. Balua 3agaya — yragaTtb cneunanucra.
ledazo2 3a0aém namb sonpocos u npedsiazaem obydarouwumca omzaadams npogeccuro. llocse
nAamoz2o sonpoca nedazoz 038y4UM B8epHbIl omaem.

Bonpochi:

Kak Bbl gymaeTe, KTO pa3spabaTtbiBaeT cneuuasnbHble 6akTepun, KOTOpble MOryT O4YMLLaTb
OKpY>KaloLLyto cpeay OT 3arpsi3HeHUN?

KTo 3aHMMaeTcsl co3aaHNEM HOBbIX MPOAYKTOB, HAaNpUMep NOrypToB, UCMOSb3Ysl XXMBbIE KNETKN U
MUKPOOPraHU3MbI?

KTo yny4JluaeT cenbckoe X03sMCTBO, AeNnasi pacTeHus 6onee ycTomumnBbiMU K 60M1€3HAM UK 3acyxe?
KTO nsyydaet reHbl 1 NnoMoraeT pa3pabaTbiBaTb METOAbl NIEUEHNS FEHETUYECKUX 3aboneBaHnin?
Kakasi npodeccust noMoraeTt co3gaBaTb IKOOMMYECKM YNCTbIE MaTepuasbl U TOMJIMBO C MOMOLLbIO
>XUBbIX OPraHM3MoB?

Omsembi 06y4aroUUXcA.

CnoBo negarora: Monoaubl! MHOrMe 13 Bac Aanv BEpPHbI OTBET YXe Nocsie NepBoro Bonpocal
CerogHst Mbl NOroBopMM 0 Npodeccmn 6MoTEXHONOr. 3anuLUnNTE HOBYIO TeMy B pabouyto TeTpagb.
Kak 6buoTexHonor paccMaTpuBaeT MUKPOOPraHM3Mbl NO4 MMKPOCKOMOM, TakK e 1 Mbl CErOAHS
TWAaTeNbHO N3YYMM ero CreumanbHOCTb U Pa3sioXXMM €€ Ha KOMMNOHEHTbl hopMy bl BbiI6opa
npodeccumn. OTO MOMOXET BaM MOHSATb, HA KaKMe LLKOJbHbIe NMpeaMeTbl caenaTtb Ynop U Kakue

HaBblKMN pa3BnBaTb, €CJ/IN Bbl PELLNTE B 6yp,yu.|,eM cTaTb 6uoTexHonoroM. Ha4yHéEM 3HaKOMCTBO!

dopmyna Bbibopa npocdeccumn

CnoBo neparora: lNMpexae yem s nepegam cnoBo 6GMOTEXHOMOrY, BCMOMHUM KOMIMOHEHTbI (hOpMYy/ibl
Bbl6opa npodeccnn. HanoMHMTE MHe, CKOJSIbKO BCEro 3/1eMeHTOB ecTb B (hopmyne? Kakue
3/IeMeHTbl Bbl MOMHUTE?

Omsemsbi obyyarowuxcs. BepHoili omsem: 7, M4 (npedmem npogeccuoHasibHol desmesibHoCcmu),
HAO (HanpasneHua dono/siHUMe/IbHO20 06pa30B8aHUA), WKOJIbHble npedmMemsl, Uesu U UeHHocmu,
JIUYHbIe Ka4yecmsa, yc/108Us mpyoa u KomMnemeHyuu.

CnoBo neparora: Ceiiyac Bbl Y3HaeTe, BEPHO NN Bbl OTBETUNU. NOCMOTPUTE Ha 3KpaH.

Bkarowume caalio ¢ popmyioli sbibopa npogeccuu.



CnoBo neparora: Ha 3ToM 3aHATMK Mbl 6yaeM paboTaTthb C WeCTblo KOMNoHeHTamMu bopMybl. C
nocnegHuM 31eMEeHTOM, KOMMETEHUMNAMM, Bbl MO3HAKOMUTECh B CTapLUMX Kflaccax, noka rnpocTo
3aMoOMHUMM, YTO OH eCTb. Hall ceroaHsIlWHUI repon — 6UOTEXHOON, 3anucan Ans Bac HECKOSbKO
BMAEOPOSINKOB U MPUrOoTOBMN OAHO MHTEpecHoe 3aaaHne. Kakaoe BMaeo packpoeT ans Bac
HEeCKOJIbKO 3/1EMEHTOB ero npodgeccmn. DT aNeMeHTbl Mbl 3anuviwiem B pabouyto TeTpaab. Tak xe,
KakK MMKPOCKOM MOMOraeT pacCMaTpmMBaTb MeJibYailLune CTPYKTYpbl, Hawa opMysia NOMOXET BaM
n3yunTb paboTy 6uoTtexHonora. HauHéEM paccMaTpuBaTh CrieunanbHOCTb. I B 3TOM HaM NOMoOXeT

nepeoe Bnaeo. BHMMaHue Ha sKpaH!

OcHOBHas 4YyacCTtb

Buaeoponuk N2 1: npuBeTcTBeHHOE C/IOBO cneuuanucra + pparMeHT

chopmynbi

Texkcm sudeopoiuKka:

Bcem npusem, meHs 308ym [puzopuli Conosbés, u 1 buomexHosio2 8 KomnaHuu BIOCAD.

Mbi cHabxxaem B8cCro Hawy cmpaHy J1eKapCcmaseHHbIMU hpenapamamu.

Kak ke sbienadum gapmayesmudyeckull 3a800? Bom OH, NoJIHbIU caMo20 COBPEeMEHHO20
obopydosaHuAa — U YUCMO, KaK 8 onepayuoHHol. buomexHono2ua — 3mo cnocob smewamsca

8 NpupodHbIU npoyecc, B0Chpou3secmMuU e20 U HaCmpoumb €20 MAaKum o6pa3zom, 4Ymobbl Kusble
06BEeKmMbl Hay4Yumb Npou3800UMb HYXXHbI€ HaM J1IeKapcmaa, HY»XHble HaM mamepua/isl.

MHe sce20a camoMy Hpasunacb 6uosiocus. MHe xomesiocb NOHAMb, KAk pabomarom xusble
0p2aHu3Mbl, Ymo soobwje npoucxooum 8 npupode, Ho buomex 80mM MeHA 3as8/1€K U nopasusa som smodl
scell npesiecmblo mo2o, Ymo mbi desiaelb Mo, Ye20 8 npupode He cyujecmsosasio. Omyacmu
HEeMHOXe4YKO BMeliusaewbCa 8 Hacmosuwjue NpupooHble Npoyecchbl.

Tbl He MoXKewb nowyname c8ol 06bEKM, Mbl HE MOXewb ysudemsb e20. Bcé, ymo mbi suduwsb, — mpu
KApMUHKU HA HA 3KpaHe MOHUMopa, HO npu 3mom s8om 8 3mol npobupoyke, KOmopasa 8bI2/IA0UM KaK
npocmo npo3payHas soda, Haxodumcsa npenapam, KOmMopbili cnacaem Xu3Hb 4Yesioseka. 3mo
K/1accHo. Y MeHs 8 cembe 6biiu /1iodu, Komopble 6bllu Mak uJu UHa4ve csA3aHbl ¢ 6uosozued.

B so3pacme nem 4-5, Kak u MHoa2ue demu, A y8/1eKasica OUHO3aspamu, NO3MOMy 2080puJl, 4Ymo 6ydy
nasaeoHmMoJs1020M, bydy uzydyams OUHO3aBpO8.

M 8 wKoNe A 3aHUMAJICA 8 KPYKKe 6u0/102u4eCKOM, HO OCHOBHOU npogusib 6bi/1 Ha 300/102Ut0.

A 3axkoH4un 6akanaspuam 8 PITIY umeHu NepyeHa Ha paky/ibmeme 6uosio2uu, a NOMom

8 Mmazucmpamypy A nocmynua 8 CM6I'Y — moke Ha 6uogak, Ha Kagpedpy 2eHemuKu

u buomexHosio2udi.



Ha yemsépmom Kypce yHusepcumema Ham npoYumasiu cosepuieHHo 8ocxumumesibHbil Kypc

no buomexHos102UAM. MeHs 3Mmo no4YemMy-mo oYeHb CUJIbHO 3auyenusio. Kak-mo som A npoHuUKcsa scell
3mol hpesiecmbio, NO3MOMY hociedHuUe d8a 200a 8 Mazucmpamype 8 omy4uJsica Ha 2ceHemuke. ocne
yHusepcumema A nowesa cpasy xe 8 BIOCAD, nomoMy 4mo A yxe 8 mom MOMEeHm 3HaJI, YmMmo 3MOo Camas
Kpymas 6uomexHo/io2udecKkas KoHmopa. B3aiu meHa ctoda maaduwum Hay4YHbIM COMPYOHUKOM.

A 3aHUMasca BbidesieHUEeM O4YUCMKU 6esika. A Yepe3 HeKomopoe 8pems cmaJsi Hay4HbIM
COMpYOHUKOM, CMAapium Hay4HbIM COMPYOHUKOM, a celi4ac 80m y»Ke HeCKOJIbKO Jlem S 3aHUMAro
no3suyuro saadesibya Npodykma. 3mo, MOXXHO CKasamse, pykosodumesib makol npodyKmosgol
npoeKmHoU KOMaHobl. To ecmb 3mMo KaK pa3 KoMaHoa, 8 Komopol hpedcmas/ieHbl cneyuasiucmsi

U3 HecKko/ibKux pa3Hbix pyHkyul. Hy a 8 neimarocb 8bicmpoums 8CH0 3my Ueno4yKy npouecca

pa3spabomkKu 8 KaKkoe-mo eduHoe yeJioe.

O6cy)xaeHme B Knacce

CnosBo neparora: Otn4dHo! Kakue paboune 3agaum 6uotexHonora saM oco6eHHO MOHPaBUANCH?
XoTtenu 6bl MM 3aHNMATbLCS?

Omsembi 06y4arWUXCA.

CnoBo neparora: HanoMmHaw, 4YTO BCIO HOBYIO MH(OPMaLMIO Bbl MOXeETE 3anucbiBaTb B pabouyto
TeTpaab. Haw cerogHswHui repoit — émnotexHonor Npuropuin ConoBbEB. YTO MHTEPECHOTO Bbl
y3Hanu o ero npodgeccmn? HYro Bac ocobeHHO yanBuio?

Omsembi 06y4aroujuxcA.

CnoBo neparora: Kak Bbl cunTaeTe, Kako OCHOBHOW npeaMeT npodecCcMoHanbHON AesATEeNbHOCTU Y
6unotexHonora?

lMedazoe s8bIB0OUM Ha 3KkpaH caald c MMn4.

MpeameT npodeccuoHabHOW AEATENIbHOCTH:

TexHuka;

TBop4ecTBO;

Yenosek;

Mpupoaa;

NHdopmaums.

Omesemsbl oby4arouwiuxca. Omaem: npupoda u/iu HYeJsl08eK.

Cnoso neparora: Monoaubl! Ho 3amMeTbTe, YTO BMOTEXHOIONMM 06bEANHSIIOT MHOIO HanpaB/IEHUN.
Mo3TOMy 34€Cb MOXHO Ha3BaTb Cpa3y HECKOJSIbKO NpeaMeToB NpodeCcCMOHaIbHON AeATENbHOCTY.
OTO 1 Npupoaa, NOTOMY YTO CreumannucTbl paboTaloT C KNeTKaMU U CNIOXXHbLIMU MOeKynamu,
KOTOpble NOAUNHSAIOTCS BUONOrMYEeCcKMM 3aKoHaM. DTO M YenoBeK, MOTOMY UTO OHWU CO34at0T

npenapaTtbl Ana nevYyeHns ﬂ}Oﬂeﬁ. 2TO U TEXHUKA, MOCKOJ1bKY OHU UCMOJIb3YIOT B pa60Te MHOIo



coBpeMeHHoro o6opyaosaHua. N MHOpMaunsi, MOCKOSIbKY BaXXHO aHANIM3MPOBaThb AaHHbIe,
BbICTpanBaTb UX B CUCTEMY U AeNnaTb U3 HMUX BbiBOAbI. A KaK Bbl AyMaeTe, Kakme LUKOJSIbHble
npeameTbl 0COBEeHHO HY>XHO 3HaTb buoTexHonory?

Omsembi 06y4aroujuxca.

CnoBo neparora: Ceiyac y3HaeM, BEpHbl BalLW NMPeanonoXeHns unm Het. MocMOTpUM CrieayroLwnin

POJIUK.

Bupgeoponuk N2 2: ocHoBHas yacTtb ¢hopMysibl + 3aAaHue OT cneuuanucra

Tekcm sudeopo/iuKa:

MbI 3aHUMaeMmcA NOJIHbIM YUKJIOM pa3pabomku 6uomexHo/102u4ecKUX JIeKapCmaeHHbIX npenapamos
— om camoezo Ha4vana do dsepu 60/1bHUUbI. [lepabili 3man — 3mo paHHA[ pa3pabomka, 3mo mom

camblll NOUCK U Nod6op MOJIeKY/bl.

Paspabomka nbo2o nekapcmsa Ha4YuHaemcs ¢ 60/1bWo20 KoJlu4ecmaa 3KCNnepuMeHmos,
nposodumbix 8 1abopamopusx. M celivac Mbl HaXxooumca 8 00HoU U3 makux s1abopamopul. 30ecb
nposodAam 3KcnepumMeHmbl 8 08YyX/1IUMpo8bIx buopeakmopax. Mbi pazpabamsbisaem mexHo102ui0,

MbI Ha4YUHaem eé macwmabuposams, mo 6ulb 80CNPOU3803UMb HE NPOCMO 8 J1IAbopPamMopHOM
¢dopmame, a Ha NUJIOMHOM y4acmke.

Imo maneHbkuli makol 3aB00UK, MaJiIeHbKoe npou38odcmaeo 8 hpou3sodcmae, 20e Mbl bydem
npou3sodumse npenapam nepsbil pa3 8 Xu3Hu 8 6osibwom popmame. lpenapam, kKomopbil Mbi 30eCb
Hapabomaem, Mbl bydem ucnos1b3o8amse 0J18 Mo20 4YMobbl npusecmMu KJIUHUYeCKUe ucnbimaHus, 01
moeo 4mobbl delicmsumesibHO OOKA3aMb HAY4YHO, YMO Haw npenapam pabomaem. ®UHA/IbHbIM 3MAnNom
Mbl NepexodumM OKOH4YameJlbHO y»Ke 8 npoyecc npou3sodcmaa, HapabamseiBaem HEeCKOJIbKO B0OM 3Mux
macwmabHbix cepull — 019 Mo20 4Mobbl NoKasame, YmMo delicmaumesibHO HaWw NPoyecc MakCUMasibHO
onmumasieH, Ymo oH 100% socnpou3sodumcsa Kaxkobil pa3. 3mo 06beduHAemca 8 02POMHYIO CMONKY
JOKYMeHmMoB8, Komopas Ha3bIBAemca pe2ucmpayuoHHoe docbe. Imo B8Cé-8CE-8CE, YMO Mbl 3HAEM

0 Hawem npenapame. 3mo camoe pe2ucmpayuoHHoe docbe Mbl hepedaém yxxe 8 MuHucmepcmaso
30pasooxpaHeHusa. OHO e2o muwiame/sibHO aHasu3supyen.

/Jllobble Hedo4émel, /10bble Kakue-mo CMyuwaroujue MOMeHmMbI CPasy e Hanpassaaromca o6pamHo

K Ham 8 sude 3anpoca ¢ Heo6xoO0UMOCMbIO NOACHUMb Kakue-mo sewju, NpoKoMmeHmuposams. [locae
3Mo20 KOMNAHUA noJlydaem peaucmpayuoHHoe ydocmosepeHue, Komopoe 03Ha4vyaem, 4ymo oa,
delicmsumesibHO npenapam 3pekmuseH, npenapam pabomaem. M nocsie 3moao yxe Ha4YuHaemcs,
cobcmseHHO, aKMuBHbIl 3Mman KOMMepYeCcKo20 npou3sodcmaa.

N3 maneHbkol npobupKu K 02pOMHOMY 6uopeakmopy U K npenapamam, cnacaroujum >KU3Hu.
Moxkem, KOHe4YHo, nokasamscA, 4Ymo 6uomex — 3Mo Ymo-mo cKy4Hoe. Tbl cuduwb, yesibiMu OHAMU
CMompuWb 8 MUKPOCKON, nepesiusaellb 4Ymo-mo u3 00Hol npobupkKu 8 dpyeyr. Hy, pasymeemcs, 3mo

He mak. CospemeHHbIl 6uomex — 3mMo NOCMOSAHHbIU 8b1308. YeM paHbuwe Mbl pazpabomaem Hosbll



npenapam, mem 6bicmpee Hawu nayueHmsb! NoJ1ly4am mepanuro.

O4esudHo, 6uos102Us U XUMUSA — 3MO Mo, YmMo KpaliHe saxkHo 019 pabomsi 8 buomexe. Ho Ha camom
desie s3mo daJieko He 8Cé, YmMo 8aMm 8 udeasie nompebyemca. B npuHyune, He MakK YK dasieKko o
HUX cmoAwaa gu3uKa, Komopas No380Jiem He NPOCMO NOHAMb, YMO C YemM HYKHO cmewams, 4mobbl
noJly4u/1I0Cb YmMo-mo, a Komopas No380Jiem NOHAMb JI02UKY NPOMEeKAHUs 8CeX 3Mux NPoyeccos.

Ecnu mbi 2080pum npo pabomy 8 buomexe Ha 3mane pa3pabomku, Mo 04eHb 4acmo 3mo 6o/bwue
CJ/I0KHbIe IKCNepuMeHmbl, Komopbkle mpebyiom o6pabomKu 60/1bWo20 KoJaudecmaa pa3Hol

uHgopmauyuu. lMosmomy 6e3 mamemamuku moxxke 6ydem msaeso.

O6¢cyxaeHme B Kacce

CnoBo neparora: Bawm npeanonoxeHnsa noaTesepannnch? Kakue WKoNbHbIe npeaMeTbl HY>XXHO
3HaTb 6BuoTexHoory?

Omsembl obyyarowjuxca.

CnosBo neparora: OTindHo! Kakue paboune 3agaum 6uotexHonora saM oco6eHHO NOHPaBUINCK?
XoTtenu 6bl UMW 3aHMMATbCA?

Omsembl obyyarouwjuxca.

CnoBo neparora: Kcrtaty, Kak BaM KaXKeTcsl, Kakme Bonpochl B 6yayuiem npeacTouT pewmnTb
6uoTtexHonoraM? [JaBanmte HEMHOIO 3arnsiHem B 6yayuiee. Bo3MOXHO, MMeHHO Bbl 6yaeTe pelwaTb
3TN 3a4auun.

Omesemsbl oby4yarouuxca. BoamoxxkHbeil omsem: yayHwumb MemoOobl ie4eHUA pedKux 3abosiesaHudl.
CnosBo neparora: Bbl NOMHUTE, 4TO 6MOTExXHONOrN paboTaloT B pa3HbIX cpepax — Hanpumep,
cneunanucTbl B 06nacTtu akonornm paboTatoT Ha4 CO34aHMEM HOBbIX MaTepuasnoB u 6MoTonnmea,
4TO6bI MMHMMU3NPOBATbL Bpea OKpyXkatowen cpeae. Kctatn, HTEpecHo, 4To 6notexHonoru
paboTaloT Hag 3agaden B KoMaHae. Haw cerogHaWwHMM repoi noaroToBMA Anst BaC MHTEpecHoe
3ajaHune, KOTOpOoe Bbl TaKXXe BbIMNONHUTE B KOMaHAax. Celyac s1 03By4y ero, 1 Bbl nonpobyeTe ero

BbIMOJIHUTb, KaK HacTtosLlmne I'IpOd)eCCMOHaJ'IbI. ﬂ,aBal‘/JlTe HauMHaTb!

MpakTnyeckoe 3afgaHMue OT KCnepTa

lNedazoz 8biIBOOUM HAa 3KpaH 3adaHue u/usu pa3zodaém KapmoYku C 3a0aHuem (Ux HY*KHO 3apaHee
nodzomosumsb Ha Kaxaoyi 2pynny). CHa4dasa nedazoz npocum oby4yarouuxca hpoyumamse 3adaHue 8
Ksiacce u o6cyoums e20. 3amem, ecsiu 3adaHue NOHAMHO, Ka)0asa 2pynna Ha4duHaem pabomy Had
dsymsa 3adayvamu. lNepsas — co3damb numamesibHy0 cpedy 0/18 KJ1lemoYHoU Ky/1ibmypbl, Komopas
npou3zgodum Heobxodumoe sieKapcmso. Bmopoe — nodymams HaO mem, Kakue ewé ycio8us

cnedyem cobsirocmu, 4Ymobbl KJAemoK cmasiio MHo20. Bca Heobxodumaa OonosiHumesibHaA UH@opmauyus



npedcmassieHa 8 Mamepuasax 3adaHusa, a maKxe 8 cnpasoyHuke. Oby4yarouumca Heobxooumo
nocmasums cebs Ha Mecmo 6uomexHos102a U hodymMames Had O8YMA 3amanamu pabomsbl. 3amem Kaxkoas
KomMaHda npe3eHmyem neped K/1accom csol omsem.

CnoBo neparora: Mtak, Bbl celyac cTaHeTe Ha 15 MUHYT HacTosLwen KOMaHAoN BUOTEXHOIOMOB,
KoTopasi paboTaeT Haa NPOM3BOACTBOM BaXXHOIO siekapcTea. lNMpounTanTe 3agaHme OT cneumanmcTa.
Bcé nn noHATHO? BO3MOX>XHO, CTOUT YTO-TO OOBACHUTL AOMNOSIHUTENIbHO?

Bocnosnb3ylimecb npesenmayuel «3adaHue» U coomsemcmayluwuMU pazdamoyHbIMU mamepuaiamu.
ledazoe morkem 3a4umbiBamb 3adaHue Ha KaxkKOom cialide cam usiu nonpocums 3mo codesiamsb
obyyaruwuxca. lNedazoe unu obyyarujueca o6 bACHAIM 3Ha4YeHUe HENOHAMHbIX C/108 NPpU NOMOWU
CNpAasoYyHUKa.

Cnalud 1: «[Mepsbili 3man»

ZJopozue konneau! buomexHosi02u4ecKkue npenapamsl — 3Mo JIeKapcmaa, Komopbie Npou38odsam He C
NOMOWb XUMPbIX XUMUYeCKUX peakyuli, a 3a c4ém UcnoJ1b308AHUS XUBbIX KJIeMOK (N03MoMy OHU
6uomexHosioeudeckue). buomexHosioau ucnosib3yom 8 pabome KJemku, Komopsble 6bi/1u 838Mbl U3
JKUBO20 Op2aHU3Ma (Hanpumep, *XUBOMHO20) U BblpaujeHbl 8 CNeyuasibHbIX YC108UAX 8
Js1abopamopuu.

Cneyuanucmei 8b16uparom 0,18 pabomel K/iemKu, KOmopble J1y4Hule 8ce20 N0OX00am 018 HY*KHO20 UM
npouyecca, — Hanpumep, Mo2ym aKmusHO pacmu U npou3sodums Heobxodumble sewecmada.
buomexHosi02u Kysbmusupylom (8blpawusarom) K/JAemKu 8 Ko/a6ax uau 6uopeakmopax, 4Ymobsbl
U3y4yumsb UX U 3ameM UcnoJib308amsb OJ18 CO30AHUA HYXKHbIX BelWecms, Hanpumep Jiekapcms.

CnoBo neparora: OTan4yHo! 3Ta YyacTb 3a4aHUA NOHATHA? 3HAKOMUMCS Aasiblue.

Cnald 2: «[epsbili sman»

Y Hac ecmb K1eMOYHAA Ky/Ibmypa, Mo ecmb Heb0o/1buwoe Koiu4ecmso KJ1emokK 8 npobupke. Mbl moyHoO
3Haem, 4YmMo 3Ma KJ1emoyYHas KyJibmypa cnocobHa npou3sooums HYKHbIU HaM npenapam. 3mom
npenapam Moem NOMOYb B8 Jle4eHUU OHKO0/l02u4eckoz20 3ab60/1esaHus, C KOMOpbIM He Cnpas/sawmcs
dpyeue MedukameHmsl. Hawa 3ada4ya — cdesiamb 1eKapcmeo, Had KOmopbIM Mbl pabomaem,
0ocmynHbIM 019 60/1bWO20 YUC/a NayueHmMos8. 3Ha4Yum, HamM HYXXHO 60/1bwoe KO/Iu4ecmao 3mo2o
npenapama. OOHAKko ecmb npobsiemMa: Kiiemku «pacmym» mMedJ1eHHO (Mo ecmb npoyecc 0e/leHuUA
K/1emokK udém mMeds1IeHHO) U Masio npou3sodam Heobxodumsbil npenapam. Ymo ke mym denams? Ecmb
JlU y 8ac uoeu?

Cnald 3: «[epsbili sman»

Ymobbl noslydumb 1eKapcmaso 8 He06xXo0OUMbIX KoJludecmasax, sawa nepsas 3ada4ya — nodobpame
numameibHyto cpedy 019 kKa1emok. OHa NoMoxkem npou3secmu Heobxodumbil npenapam 8
docmamoyHbix Kosudecmsax. [lycmb K1emoy4yHas Ky/ibmypa 8 NpobupKe U He NoX0»Ka Ha UCXOOHbIU
0p2aHu3M (8edb 3MO nNpocmo omde/ibHble KJemKu, Komopble nsiasarm 8 npobupKe), HO nompebHocmu
Y HUX MOYHO Makue e, Kak U y NoJIHOUeHHo20 op2aHu3ma. Y nepsoe, 4Ymo xomsam KJ1emKu, —

nosiydumb numameJ/ibHble seuwjecmasa. Aasadme nonpo6yeM pa3p060mamb cocmas numamesibHol



cpedbl, KOMopas NOHPasumMCcsA u Nodolidém Hawum kaemkam. OHa o1’ KHA NOMOYb UM pacmu
6bicmpee u npou3sodums 60/ibwe npenapama. Ymo ke dos1xkHo solimu 8 eé cocmas?

Cnald 4: «MH2pedueHmbi»

lMeped samu BO3MOXKHble uHz2pedueHMbl sawelli numamesibHol cpedbl. Bblibepume, Kakue u3 HuUX
HYXKHO BKJIIO4YUMb 8 cocmas, u o6bacHuUme novemy. 06a3amesibHO 80CN0/1b3ylimecb CNPABOYHUKOM.
AMUHOKUC/I0MbI, MEMAHOJ1, MUKPONJIGCMUK, 2/110K03a, pmymb / CBUHel,, K/lem4amka, caxaposd,
20pPMOHbI pocma, 800a, sBumMamuHsi, lABbI, xonecmepos, YUUHK /| medb /| mapeaHey, mazHuli / >keneso /
Kasnbyuli, aHMubuomMuKuU, acnNUpUH.

CnoBo neparora: lNepeg BaMn Ha 3KpaHe n/unn B BalIMX pa3faToyHbIX MaTepuanax BO3MOXHblE
MHIrpeaueHTbl Ballen NuTaTeNbHOM cpeabl. BbibepuTe, Kakne n3 HUX Hy>XHO BKJTHOUUTb B COCTaB, U
obbsacHUTe noveMmy. K cnoBy, 04HOro NpaBU/IbHOIO COCTaBa HET, UX MOXKeT 6biTb HECKOJbKO.
MoaToMy nposiBUTE (haHTasuo U BUoTeXHONOrMYEecKyto cMmekanky! He 6onTecbs npeanarath,
Ka3anocb 6bl, HEOXKMAAHHbIE KOMMNOHEHTbI. HanpnMmep, MOXXHO /1 BK/KOYMUTb aHTUBUOTUK B COCTaB
nuTaTenbHoM cpeabl? Kak Bbl cuMTaeTe?

Omsembi 06y4aroUUXCA.

CnoBo nepgarora: YTo X, KaXeTcsl, YTO 3TO COMHUTENbHbIN 3/1eMeHT. OAHaKo ecnmn Mbl NOCMOTPUM B
CMpaBOYHUK, TO Y3HAEM, YTO aHTUBMOTUK B HEDBOJIbLLUNX KONMYECTBAX MOXET 3alNTUTb KNETKU OT
onacHbIx 6akTepuii. NMO3TOMYy Mbl MOXXEM BKJTHOUUTb €ro B COCTaB. BCé 3aBUCUT OT Bawlero
06BbACHEHMS, OHO 3a4echb BydeT oveHb BaXkHbIM. Bbl Takxke MOXKeTe OTMEeTUTb, KaKMX KOMMOHEHTOB
MOXHO B34Tb NobonblUe, @ Kakme CTOUT BKIIOUYNTb, HO B HebonbLnX Konudecteax. N o6bacHuTe
no4yemy. NepBoe 3aaaHue NoHATHO? OTAnYHo! PaboTaliTe B rpynnax.

Obyyaruwueca 8bIno/IHAOM 3adaHue.

CnoBo neparora: Otan4yHo! CoBceM CKOpO Mbl Y3HaeM, Kakme nutaTenbHble cpeabl Bbl
noaroToBunun, n obcyamm nx. Ho npexkae, 4YemM Mbl 3TO cAeNaeM, AaBalTe BbIMOJIHUM BTOpOEe
3agaHune. Tenepb BaM HY>XHO nogyMaTtb 06 ycnoBusax npouecca. NocMOTpUM Ha 3KpaH.

Cnaid 5: «<Bmopotli aman»

Momumo moe2o, Yymobbl Nnodasame HYKHblIE NUMAMe/bHble Bewecmsa, KJemKam MAakxe HYXKHO co30amb
nooxodAuwue ycsio08us 0/ KU3HU. YmMo e UM HY»KHO?

Modaya s8030yxa, nepemewusaHue, ocseweHue, pH, memnepamypa.

CnoBo neparora: Nepen BamMu NnLlb HECKOIbKO BapnaHTOB. Bbl MOXeTe npuayMaTb HAMHOIO
6onbue. NMoaymManTe, Kakue «yCcnoBusi TpyAa» BaXKHO NPEANOXMUTb LIEHHbIM KneTkam? Bbl MoXxeTe He
TOMbKO NMpUAyMaTb NapaMeTpbl, HO 1 NogyMaTb 06 nx 3Ha4yeHun. HanpuMep, Kak Bbl cCHMTaETe, Kakas
TeMrnepaTypa NoAoNAET KneTkaM? BbiTb MOXET, 3KCTpeManbHO Bbicokasa? Kak Bbl gyMaeTe?
Omsembi 06y4arowuxcs.

CnoBo neparora: 4YTo X, Bpsi4 v Npy Takon TemnepaTtype KIeTkn 6yayT OXOTHO BbipabaTtbiBaTb

Hy>XHble HaM BelecTBa. Ho no3aboTnTtbcs 0 TemMnepaType AeNCcTBUTENbHO CTOMT. Hanpumep,



36—37°C, 4TO COOTBETCTBYET TeMnepaTtype Tena. CornacHbl? MNogyManTe B rpynnax o Apyrmux
napameTtpax. Bpemsa nowwno!

Obyyaroujuecsa 8bINOJIHAOM 3adaHue.

CnoBo neparora: PebsTa, BU>Xy, 4TO BCe rpynnbl CNPaBU/INCb CO CBOMMU 3aaHNAMN. Xo4veTcs
y3HaTb Baluu OTBETHI. MNpurnawato Nepeyto rpynny pacckasaTb O TOM, KaKue Xe MHIpeaneHTbl OHU
BKJTHOUM/IN B CBOM COCTaB, YTOObI MONYUNTb CTOJIb HY>XHOE /IEKAPCTBO, U KaKue yCrioBms ans paboThl
KneTok Bblbpanu. 8 6yay KOMMeHTUpOBaTb BallM OTBETHI NPU NOMOLUM NOACKA30K, KOTOPble MHEe
nepeaan 6uorexHonor.

Ob6yuarowyueca no o4epedu npe3eHmyom 8 2pynnax caou omsemsl. [leda2o2 KOMMeHmMupyem ux npu
nomMowju cnpasoYHUKa.

Cnpaso4YHUK U noOCKA3KU 91 nedazozaa:

MepBbii 3Tan

KynbTuBnpoBaHue — 3TO NPoLecC BbipaluMBaHMS KNETOK B CreunasibHO CO34aHHbIX YCII0BUSIX,
4yTOObl OHM POCN, Pa3MHOXaNNUCb U NPON3BOANIN HEOBXOANMBIE BELLECTBA, HAaNpUMep NekapcTaa.
DTO KakK co3aaHme «depMmbl» A5 KNEeTOoK, rae UM AatoT BCE, UTO HY>XKHO AN pa3BUTUS.
BuopeakTop — 3TO crneumanbHOe YCTPOMCTBO, B KOTOPOM BbipallMBalOT XXUBbIE KETKU B
KOHTPO/IMPYEMBIX YCITOBUSIX, UTOObI OHM NPOU3BOAMIIN HY>XHblE BeWeCcTBa, HanpmMep JsiekapcTBea.
Ero Mo>kHoO cpaBHUTb C (hepMoi4, rae co3aatoTcs naeasnbHble YC/I0BUS A1t pOCTa KNIETOK — C HY>KHOM
TeMrnepaTypoi, NUTaTeNbHbIMU BELLLECTBAMU U KUCTOPOAOM.

KnerouHast Ky/sibTypa — 3TO KJ/IETKW, KOTOPbIE ObI/N B35IThl U3 XKMBOIO OpraHmM3Ma W BblpalleHbl B
cneuuvanbHbIX YCNoBusix B nabopatopun. MOXXHO CPaBHUTb 3TO C «MUHU-NabopaTopuen» ans
KMEeTOK, rAe OHU MOIyT pacTu U pa3MHOXaTbCs Noa HabnogeHmem yuyéHbix. Cneunannchbl
MCNOMb3YIOT KJIETOYHbIE KY/bTypbl, UTO6bI MPOBEPSTb NIEKAPCTBA U UCCneaoBaTb 60N1E3HM.
MutaTtenbHasa cpeaa ANs KNETOK — 3TO CreunanbHbI «KOKTEW/b>» U3 BELLECTB, KOTOPbIN
obecrneumBaeT KNeTKN BCEM HEOBXOAMMBIM 4SS X POCTa U Pa3BUTUS.

deneHune KNeTokK — 3TO NpoLecc, Npy KOTOPOM OAHa KNeTKa pa3aenseTcs Ha ABe HoBble. B
61MOTEXHONOIrMN AENEHUE KITETOK UFPaeT BaXkHYIO pOJib, TaK KaK YUYEHblE UCMNOJIb3YIOT 3TOT MpoLecc
AN CO3AaHMs HOBbIX KNETOK. HanpuMep, KNeTKN MOXHO BbipacTUTb B 1abopaTopuun, 4ToObI
NMPON3BOAUTbL JIEKAPCTBA. YNpaBnss AeNeHUEM KIeTOK, BMoTexHonoru MoryT cosgaBsaTh 6onblie
MONIE3HbIX KNETOK AN MeanUnHbl U nccneaoBaHun.

MpasusbHbIX O0MBemos npu cocmassieHUU cocmasa Moxem 6bimb MHO20. Hekomopbie KOMNOHeHMbI
MOXHO dobas/iamb uiu He 8obas/sisms, 8 3a8UCUMOCMU OM MOJIKOBAHUS.

ledazoe mMoxxem socnosib3o8ambca npezeHmauvuel «lloscHeHUA K 3adaHuro. Mepsbili s3man» u
06cydumsb 8ce uUH2pedueHMbI UJ1u KOMMEeHMUpo8amb omaemabl 06yyarouuxcs, NoJsib3yAach
NOSICHeHUSAMU HUXe.

MosicHeHue K 3aAaHMUIO:



AMMHOKMCNOTbI — 3TO «CTpouTenbHble 610KM» 6e5KoB, KOTopble HeobxoaMMbl KNeTKaM ANns pocTa
M pyHKUMOHNPOBaHUS. NMpuMepbl: NelunH, BanuH, ryTaMuH.

Bkaryams: [la, aMMHOKMCNOTbI HEOBXOAUMbI ANa cuHTe3a 6enkoB, BK/IOUAs HY>XHble MOIEeKy bl
nekapcte. HeobxoamMbl B cpegHUX KonnyecTBax AJis HOpManbHOro pocTa KieTok. MNMpu aToM
pa3Hble aMMHOKNCAOTbl MOXKHO MoaobpaTh B pa3HbiX COOTHOLLEHUSX.

MeTaHOoN — 3TO NPOCTENLLUA CNNPT, KOTOPbIN TOKCUYEH A/151 XKUBbIX OPraHU3MOB U MOXXET
pa3pyLwaTb KNeTO4YHble CTPYKTYpbl.

Bkarwyamsb: B uenom HeT, Tak Kak MeTaHoN onaceH Ans 60MblWMHCTBA KNETOK U HE NoaaepXuBaeT nx
pocT. OH MOXeT nx youtb. OgHaKO CyLEeCcTBYIOT HEKOTOPbIE BUAbI KETOK, KOTOPbIE MOryT MeTaHOJ
ynoTpebnsatb. M 3TUM KNEeTKaM MeTaHOs, HanNpoTUB, MOXKET, MOAOUTU.

MuKponIacTMK — 3TO KpoLleYHble YacTuLbl NN1acTUKa, KOTOpble He SBNAIOTCA NUTaTebHbIMMK
BeweCcTBaMn U MOryT HAaHeCTM Bpea OpraHm3aMy.

Bkarwyamb: HeT, MMKPONMIACTUK He ABNsSieTCs None3HbIM 4151 KNIETOK U MOXET BbI3BaTb MX
noBpexaeHue.

Fnroko3a — 3To NPOCTOM caxap, KOTOpbIM SIBMSETCS OCHOBHbIM MCTOYHUKOM SHEPrun ANsl KNIETOK.
MpuMep: rnKo3a NCnonb3yeTcs KneTkamu angd metabonmsma (obMeHa BewwecTB).

Bksroyams: [1a, rnoko3a — OCHOBHOWM MCTOYHUK SHEPrUn Anst KneTtok. EE cneayet BkAo4vaTh B
6onblUMX KONM4YecTBax anst obecnedeHnsa pocTa KieTok. Ho npu 3TOM BaXKHO CleauTb 3a
KOHLEeHTpauuen, 4tobbl He nNepeycepacTBOBaTh.

PTYyTb U CBUHEL, — 3TO TOKCUYHbIE TSHKENbIE METasl/ibl, KOTOPbIE MOIyT HAaHECTU CEPbLE3HLIN Bpes
KNeTKaM 1 OpraHusMy B LIEJIOM.

Bkato4yames: HET, OHM TOKCUYHbI M YOMBAIOT KNETKM, MO3TOMY HE A0/IKHbI MICMOJIb30BaTbCA.
KneruaTka — 3T0 HenepeBapMBaeMbIli KOMMOHEHT PacTEHUI, KOTOPLIN He SIBMSETCSA NUTaTeNbHbIM
ANs KNETOK B KyNbType.

Bkaroyams: HeT, kneTyaTka He noaxoauT 4SSt KNETOK B KY/bType, Tak Kak OHU He MOoryT eé
Mcnonb3oBaTb ANs pocTa.

Caxapo3a — 3TO C/IOXHbIl yrneBsoa (ancaxapua), KOTOPbIN KNeTKU AO/MKHbI paclennTb Ha rtoKo3y
N PpyKTO3y ANSA NMONYHEHUS SHEPIUN.

Bkaryams: [la, B ManblX KOMYECTBaX, TaK KaK KIETKN NpPeanoyYTUTENbHO UCMONb3YIOT MIOKO3Y
HanpsiIMyto, @ caxapo3a TpebyeT A0NONHUTENbHbLIX YCUNUI Anst nepepaboTKu.

FopMOHbBbI pocTa — 3T0 6MONOrNMYECKN aKTUBHbIE BELLECTBA, KOTOPble CTUMYNNPYIOT POCT U
AerfeHne KeToK.

Bkawyams: [Ja, B ManbiX KOM4YeCcTBax, YTobbl CTUMYNMpoBaThb AefleHMe KIeTOK, HO BaXKHO He
nepeycepacTBOBaTb, YTOObI HE Bbl3BaTb HEKOHTPOSIMPYEMBIN POCT.

Bopaa — ocHoBHasi cpefia, B KOTOPOM NPOMCXOAAT BCe K/IETOYHbIE NpoLecchl, Heobxoammas ans

noaaep>XaHmnsa >XXU3HW.



Brkawyvams: [la, B 60/bLOM KONMYECTBE, TaK Kak KNETKU HY>XAAOTCS B BOAHOM cpeae ANns
MeTabonmMuecknx peakumi v nogaep>xaHms Gopmel.

BuTaMmMHbI — 3TO OpraHu4yeckme BelecTsa, Heobxoammble Ans HopManbHOro Mmetabonusma u
dyHKUMI kneTok. MpumMepsbl: BUTaMuH B12, ButammH C.

Bkawyams: [Ja, B ManbiX KOnM4ecTBax, BUTaMUHbI HEO6X0AMMbI NS noaaepXaHmsa metabonmsma u
aKTUBHOCTU (hepMeHTOB.

MABb!I (NOBEpXHOCTHO-aKTUBHbIE BeLeCTBAa) — 3TO BelecTBa, KOTOpble CHWXalT MOBEPXHOCTHOE
HaTs>XEeHUEe XUAKOCTU, MOryT pa3pyLlaTb KeTOYHble MeMOpaHbl.

Bkarwydamsb: B uenom HeT, Tak Kak MNMABbI pa3pyLwatoT K1eTovHble MeMbpaHbl, YTO NpuBeaéT K rmbenu
KNeToK. Ho B HEKOTOPLIX Clly4dasx, Koraa B COCTaBe MHOIMO OpraHMKKU, 3TO MOXET NPpMBOAUTDL K
neHoobpa3oBaHuio, a NMABbI NOMoOraloT CHU3MTb NeHOObpa3oBaHuMe.

Xonecrtepos — 3T0 BaXKHbli KOMMOHEHT KJIETOYHbIX MeMbpaH, KOTOpbI NOAAEPXNBAET UX
CTPYKTYpPY M NpoHULUaeMocTb (CNocobHOCTb MeMbpaHbl NPOMyCKaTb BELLECTBO).

Bkawyams: [a, B ManbiX KOMYeCTBax, Tak Kak Xonecrepon nogaepXXvBaeT 340poBbe MeMbpaH, HO
M36bITOK MOXET HEraTMBHO MOB/IUATD HA KIIETKMU.

LIMHK, MeaAb U MapraHey, — 3TO MUKPO3/IEMEHTbI, KOTOpbIE YYaCcTBYIOT B (hepMeHTaTMUBHbIX
peakuusx U noaaep>XnBatoT HOpMasibHble KIeTOUYHbIE (PYHKUNN.

Bkaroyams: [la, B 04eHb ManbIX KONMYeCTBax, 3T MUKPO3EMEHTbI BaXKHbl AN pepMeHTaTUBHbIX
MpoLeccos.

MarHum, xeneso n KanbLuun — 3TO MUHepasbl, HeobxoanMble AN aKTUBHOCTU (DEPMEHTOB,
nepeaayv CUrHasaoB U Noaaep>XaHus KNeToYHbIX CTPYKTYP.

Bkawyams: [a, B ManbIX KOMYECTBax, OHW BaXkHbl AN paboTbl pepMeHTOB U noaaepXaHus
KneTo4yHoro obmeHa.

AHTUOGMOTUKM — 3TO BeLLEeCcTBa, KOTopble YouBatoT 6akTepumn unmn 3amennstoT ux pocT, 3awmiias
KSleTO4YHble KyNbTypbl OT 6aKTepuanibHOro 3arpsa3HeHus.

Bkaryams: [la, B ManblX KONMYeCcTBax, A1 3alUThbl KNeTOK OT 3apa)keHus 6akTepmnsamun, HO He CTOUT
3n0ynoTpebnsaTb, UTO6bl HE NOBANSATL Ha CaMU KIETKMU.

ACNUPUH — 3TO NPOTUBOBOCMANMUTENbHOE N aHanbresupyowee cpeacTBo, KOTopoe noaasnseTt
aKTUBHOCTb HEKOTOpPbIX (hepMEeHTOB.

Bkarwyamsb: HeT, acnUpuH He NoMoraeT poCTy K/IETOK M MOXET HapyLUTb X (PYyHKLUMN.

OOUH u3 BO3MO>XHbIX OMBemo8: AMUHOKUCJ/IOMbI + 2/1l0K03a + 800a + BUMAMUHbI + 20PMOHbI
pocma + aHmubuomuku.

lMedazoz mMoxem sBocnosb3osambca npe3deHmayuell «Bo3moxHble sapuaHmsl omsemos. Bmopoli sman»
uJslu KOMMEeHmMupoBaMb omB8embl 06y4arUWUXCA, NOJIb3YACb NOACHEHUAMU HUXe.

BTopo# aTan

Bo3morKkHble sapuaHmbl omeemos U NOOCKA3KU 01 06 bACHEHUA.



NMepemewunsaHue

BaxkHoCTb: NepeMewmBaHue obecneumBaeT paBHOMEpPHOEe pacrnpeneneHne nmtaTesbHbIX BelecTs
M KMcnopoaa no BCen KynbType, NpeaoTBpallas ux oceaaHme n obecneymBas oaMHaKoBble YC0BUS
ANs1 BCeX KeTOoK.

O6bsicHeHue: Ecnu kneTkn He ByayT nony4vyaTb paBHOMEPHOE KOMYECTBO NUTATESbHbIX BEWeCTB,
HEKOTOopble N3 HUX MOryT 3aMea/inTb POCT UK MOrNMOHYTb.

OnTuManbHble YyCNOBUS: YMEpPeHHoe nepemMelumBaHmne, 4tobbl He NoBpeanTb KNETKM, HO
obecneunTb paBHOMEPHOE pacrnpeaesieHne nutaTenbHbiX BewwecTs. B 6uopeakTopax ncnonb3syercs
MeXaHM4yecKoe 1N BO34yLIHOEe NnepeMellmBaHne Ha HU3KUX CKOPOCTSX.

OcBelleHue

BaxkHOCTb: NS KNeToK, KOTopble UCMOMb3YOT HOTOCUHTES (eCnNun 3To, HanpuMep, BOAOPOCN),
OCBeLLEHNE XXMN3HEHHO BaXXHO. 115 60/IbLUMHCTBA K1ETOK, HE UCMOJb3YIOLWKMX CBET AJ1S1 SHEPrUn,
OCBeLLEeHNE He ABNSAETCA KPpUTUYECKUM.

Ob6bsacHeHue: Ans 60NbLUIMHCTBA KETOK, MPOU3BOASLMX NEeKapCTBa, CBET HE HYXeH, HO ero
OTCYTCTBME TakxXe npeaoTepallaeT pa3pylleHne CBeTOHYBCTBUTENIbHbIX KOMMNOHEHTOB cpeabl.
OnTuMasnbHble ycnoBus: [ns KNeToK YenoBeka U XXMBOTHbIX OCBELLEHNE HEe HYXKHO, a A/ KNEeTOK,
npoBoasiwmx GoTocuHTe3 (ecnm nNpMMeHmMMo), Heobxoanmo oceelleHne B gnanasoHe 400—700 HMm.
pH (KkMcnoTHOCTb cpeabl)

BaxkHoCTb: pH BAMSET Ha akTUBHOCTb dEPMEHTOB U ApYrux 6enKkoB, KOTopble yNpaB/isitoT BCEMU
KNEeTOoYHbIMU npoueccaMmm. CRULLKOM HU3KUIA NN CIIULLIKOM BbICOKMN pH MOXXET NoBpeaAuTb KIIETKU.
O6bsicHeHue: Ans 60NblUMHCTBA KIIETOK ONTUManbHbIM pH cocTaBnsieT okosno 7 (6ansko K
HeMUTpasbHOMY), 3TO NOMOIrAET MNOAAEPXKUBATb HOPMasbHbIE NMPOLECCHI XXU3HEAEATENbHOCTU.
OnTManbHble ycnoBus: [ns 601blUMHCTBA KIETOK YenoBeKa M XUBOTHbIX ONTUMasnbHbii pH — 7
(HenTpanbHbIN).

TeMmnepaTtypa

Ba)kHocTb: TemMnepaTypa onpeaensieT CKOpoCTb XMMUUYECKMX peakLmii B KreTkax. HenpaBunbHas
TeMnepaTtypa MOXET 3aMea/IMTb POCT KIETOK UIN X YHUUTOXNUTb.

Ob6bsicHeHme: Ons 60nbLWIMHCTBA KIETOK YesioBEKA UM XXMBOTHbLIX ONTMMalnbHas TemMnepaTtypa —

3T0 36—37°C, 4TO COOTBETCTBYET HOpPMasibHOM TeMnepaType Tena.

OnTuMasnbHble ycnoBus: [nsa KNeTokK MAeKonuTaloLwWwmx, BKYas vyenoBedeckme, onTuMasnbHas
TemnepaTtypa — 36—37°C, 4To COOTBETCTBYET TeMnepaType Tena. Mpu Takon TeMnepaType KneTku
6yayT aKkTUBHee BCero pacTtu.

Ecnu xeamaem BpemeHU, MOXHO 06CyOUmMb HECKOJIbKO O0oNnoJIHUMeJsIbHbIX Ycaosudll.
[AonosHuTenbHbIE YCNOBUS:

CTepunbHOCTb



Ba>kHOCTb: CTepuibHbie YC/I0BUS HEO6X0AMMBI, YTOObI N36eXaTb 3arpsi3HEHUST KITETOYHOW KyNbTypbl
6akTepuamm, rpubammn nnn Bupycamu.

Ob6bsicHeHWe: 3apaXkeHne MOXET NCNOPTUTb BCIO KyNbTYpY, HapyLas npouecc npoM3BoAcTBa
nekapcTB.

OnTuManbeHble ycnosusa: CTporme ctepusnbHble YCII0BUS, MCNONb30BaHUe puibTpos. Bcé
obopyaoBaHue 1 NuTaTesbHblE BEWEeCTBa AO0/KHbI O6bITb CTEPUSIbHBIMMU.

AasneHune yrnekucnoro rasa (C0Oz)

Ba>kHOCTb: YreKncbii ras ncnosb3yeTcs Ans noaaep)kaHus NpaBuiibHOro ypoBHS pH B KynibType,
0COB6eHHO B 3aKpbITbIX BMopeaKkTopax.

O6bscHeHne: ObbI4YHO Noaaep>XnBaeTcs Ha ypoBHe 5% CO2 ans KNeToK YenioBeka M XKXUBOTHbIX.
OnTumanbHble ycnosusa: [na 60nbLIMHCTBA KNETOK nogaep kmneaeTtcs yposeHb CO2 B 5%, uto
rnoMoraeT noaaep>XmBaTb HENTpPanbHbIM pH.

NoHHaA KOHUEeHTpauuna

Ba>kHOCTb: KneTku 3aBUCAT OT NpaBuibHOro 6anaHca MoHoB (HanpuMep, HaTpuUA, Kanusa n Kanbums)
ANs nepeAayn cMrHanoB U noaaepxaHnst MeMbpaHHOro noteHuuana. MemMbpaHHbI noTeHunan —
3TO pasHULA INEKTPUYECKUX 3apsii0oB MeXAY BHYTPEHHEN U BHELUHEN CTOPOHaMM KIETOYHOM
MeMbpaHbl. OH BO3HUKAET M3-3a HepaBHOMEPHOro pacrnpeneneHms MOHOB, YTO NO3BONSIET KNeTKe
nepeaaBsaTb CUMrHanNbl M NOAAEPXKMBATL CBOIO XU3HEeAeATeNbHOCTb.

O6bsicHeHWe: HenpaBuiibHbIA MOHHbIM 6anaHc MOXET HapyLWwnTb paboTy (hepMEHTOB U KNETOYHbIX
NMpoLeccos.

OnTuManbHble ycnoBus: NuTaTenbHasa cpeaa Ao/MKHA coaep aTb COMN B YMEPEHHbIX
KOHLUEHTpaumsx, 4Tobbl KNeTkn MOrnm noaaep>XXmeaTb CBOKO paboTy.

OcBob60X<aeHne OT NPpoAYKTOB 06MeHa

BakHoCTb: KneTku BblAenstoT oTxoabl (HanpuMep, MOSTIOYHYIO KMCMOTY), KOTOpPble MOryT 3arps3HaTb
cpeay v 3amMeansTb pocCT.

Ob6bscHeHUe: B HEKOTOPbIX Ciy4dasix MOXXHO rnepunoanyecku o6HOBNATL MUTATENbHYIO cpeay 1in
bunbTpoBaTh OTX0AbI, UTO6bI U36eXaTb HAaKOMIEeHNs TOKCUYHbIX BELLeCTB.

OnTuManbHble ycnoBusi: PerynsipHoe obHoBNEHNE NUTATENbHOW Cpeabl WU UCMOSIb30BaHME
dunbTpaummn, 4Tobbl BLIBOAUTH TOKCUHBI U NOAAEPXKMBATb UNCTOTY Cpeabl B Clly4dae, ecnm 3T1o
HeobxoanMo. OaHaKO CyLWeCcTBYIOT U Apyrue cnocobbl KynbTMBUPOBaHUS (BblpallMBaHUS KNETOK),
Koraa He TpebyeTcs 06HOBNATbL NUTaTENbHYIO cpeay U hunbTpoBaTb OTXOAbI. [T03TOMY 3TOT NYHKT
MOXXHO NpPUMeHsTb He Bceraa.

Apresus (NnpuannaHuve KJ1ETOK K NOBEPXHOCTHN)

Ba>kHOCTb: 1119 HEKOTOPbIX KNETOK Ba>KHO NPUKPENAATBLCA K MOBEPXHOCTU (HanpuMep, K CTeHKaM

6uopeakTopa), UTobbl pacTn U AENUTbCS.



Ob6bsicHeHMe: KneTkn, KOTopble HE MOTYT NPUKPENUTLCSA K MOBEPXHOCTU, YaCcTO MJI0X0 AENSATCS U
pa3BuBatoTcs. OgHaKo Aaneko He Bce KNeTku TpebytoT aaresanun. Yacto bmotexHonoru paboratoT C
TaK Ha3blBaeMbIMW CYCMEH3UOHHbLIMU KSIETKAMN, KOTOPbIE BblpalLMBAOTCS HE Ha TBEPAOW
MOBEPXHOCTU, a «MNNaBaloT» B CNeUnanbHON XUAKOW NuTaTenbHOW cpeae.

Ob6bsicHeHMe: KneTkn, KOTopble HE MOTYT NPUKPENUTLCS K MOBEPXHOCTU, YacTO MJI0OX0 AENSATCS U
pa3BuBatoTcs. O4HAKOo Aaneko He BCe KNeTkn TpebytoT aareanun. Yacto 6mortexHonoru paboTtatoT C
TakK Ha3blBaeMbIMW CYCMEH3UOHHbLIMU KSIETKAMN, KOTOPbIE BblpalLMBAOTCS HE Ha TBEPAOW
MOBEPXHOCTU, a «MJIABAOT» B CNELMANIbHON XUAKOW NUTaTeNbHOM cpeae.

CnoBo nepgarora: NpekpacHo! Bbl 3aMeTnn, 4To NpaBUIbHbIX OTBETOB MOXET 6bITb MHOIO U B
COCTaB NUTaTeNIbHOW CcpeAbl MOXXHO 6blNI0 BK/IIOUYNTbL COBEPLUEHHO pa3Hble 3n1eMeHTbl. OanH 13
BapuaHTOB OTBET@ — aMMHOKMCSIOTbI, [10OKO3a, BOAA, BUTAMUHbI, FOPMOHbI POCTa U @aHTUBUOTUKMU.
Ho Bbl Aanu HaMHoro 6onblle pa3HOobpa3HbIX BapMaHTOB, U BCE OHM BepHbl! Bcé 3aBucUT OT
Bawero o6bsCHEHUS U Uenun. Bbl npekpacHO cnpaBUAUCh C 3agaHneM. Tenepb NOCMOTpUM eLwé

cdhmHanbHoe BMaeo.

Bupeoponuk N2 3: HanyTCcTBMe OT 3KcCnepTa

TeKcm sudeoposiuKa:

buomexHosio2ua — 3mo cepa, ¢ 0OHOU CMOPOHbI, O4eHb CUJIbHO 3a8A3AHHAA HA UHHOBAUUU,

Ha Kakue-mo CJ10XHble npoyecchl, HO, ¢ dpyaoll CMOpPOHbI, UMerwas 02poMHoe KoJsiudecmao nymel
peweHus 015 1060l npobsiemsl.

Koeda Ha4yanace naHOemusi KopoHasupyca, NOHAMHO, YIMO 02POMHOe KOJIUYeCmaso
6buomexHoJ/lI02uYecKUX KoMnaHul U no 8cemy mMupy CmaJjiu 04eHb aKmMuBsHO 3aHUMAmbCA
paspabomkamu u npou3soodCMBOM PA3/IUYHbIX Npenapamos, Komopsble 6b11u He06x00UMbI 018
JleyeHua modell. M 19 cHAmMuUa cuMnmomos, u 8719 sakyuHayuu. M1 moyHo mak ke 8 BIOCAD

MbIl 3aHUMAJIUCb U hpou3800CMBOM BAKUUHbI, Mbl 3aHUMAJIUCbL Npou380ACMBOM hpenapama,
KomopsbIl CHUXKaem s8om 3my OCHOBHYIO CaMyH0 CMPALIHYH KECMKYH CUMNIMOMAMUuKYy.

U delicmsumesibHO Mbl UHO20a cudesiu Ho4Yamu — OJ18 Mo20 YMobbl KAK MOXKHO bbiCmpee 3asepuumsb
3KCcnepumMeHmMasibHble pabomsi. 3mo 6b1/1 maxkol o4YeHb HaNPAXKEHHbIU, KOHe4YHO e, 3man, o4eHb
omsemcmaeHHbIl, HO NpU 3MOM U NOHUMAHUe Mmoo, 4Ymo UHo20d, ec/iu 04eHb CUJIbHO npune4yém,

3a nosi200a MOXHO cdeslamb Mo, Ha YMo 06bIYHO yxodum name Jiem.

3mo KknaccHo, 3mo 300poso. A He Moy cKa3amsb, 4Ymo buomexHoJ102ua — 3MO Kakas-mo pymuHa. Tem
He MeHee o4eHb 4acmo BO3HUKAKM cumyayuu, ko2eda HeobxodumMo 8 mevyeHue OHA, 8 mevyeHue
HEeCKOJIbKUX 4acos8 3aHUMAambCa KaKUMU-MO MOHOMOHHbIMU 3adadamu. Hekomopsbie 3kcnepumeHmbi
mpebyiom makux nodxodos. HanucaHue JoKyMeHmayuu 4acmo mpebyem makux nodxodos. Eciu mebe

He Xxeamaem ycuaqusocmu xomsa 6bl HaA HECKOJIbKO 4acos Kpﬂay 3aHumMambCA MOHOMOHHbIMU



3ada4yamu, mebe He 8 buomex.

Ecnu mbl xoyewb nonacme 8 CynepUHHOBAUUOHHYIO cdepy, sudemb camble Kpymble JOCMUKeHUs
xali-mekKa, 3as1e3mb 8 camble debpu MosiekyaapHol 6uosio2uu, NOHAMb, KAK YCMpPOoeHa KJjemka
BHYMpU, Kak cdesiamb Maxk, 4Ymobbl oHa desiasa mo, 4mo HyHO mebe. Pazobpamsbca, Kak pabomarom
8Ce npoyeccbl BHYMPUKJ/IeMo4YHo20 Memabosiu3ma. Ecnu mei xovyewb pabomams 8 KaccHol KomaHde,
Komopas cocmoum u3 cynepcneyuasucmos, Komopbie 3Harm npakmu4yecku 8cé 8 csoell cghepe, a 8Cé,
4ye20 He 3Harom, sce2da 20mosbl Y3HaMb, NPOBEPUMb 4YMO-Mo Hosoe — mebe HyXHO udmu 8 buomex.
MHe peasnibHO Hpasumcsa mo, Ymo A denarw. MHe peasbHO Hpasumcsa npulimu 8 sabopamoputo

U nocmasumse KakoU-HU6YOb K/AcCHbIU 3KChepuMeHm, ysudemsb Kpacusbili pe3y/ibmam uju,
Haobopom, ysudemb HeKpacusblli pe3y/ibmam, HO NOHAMb, NOYemMy OH NOJIYHUJICA HeKpacusbiM. 3mo
BCE-MaKu o4YeHb UHMepecHo, da?

3mo uHHoBayuu, 3Mo Mo, Ymo Maso Kmo cnocobeH, 8 npuHyune, cdenams. X npu 3mom

MmbI NOHUM@eWwsb, YMo Mbl He NPOCMo deJsiaellb 3KchepumMeHm padu 3KcnepumeHma. 3mo 8cé
CMAaHoBUMCA JIeKapCmMBeHHbIM Npenapamom, Komopsbili noMozaem J/il00M 4yBcmaeosams cebs ayyuie,
KomopbIl nomoz2aem HeKomopbIM JIIDOAM 6aHA/IbHO BbIXXUMb.

Om oco3HaHuUs Mo2o, Ymo Mo, YmMo Mbi desiaellb Ce200HA, MOXXem KOMY-mMoO NOMOYb VxKe 3asmpa, 80m

3MO 04YeHb 300pP08o.

3ak/runMTenbHaa 4acTtb

O6¢cyxxaeHune ntorosoi cpopmynbl Bbi6opa npoceccun

CnoBo neparora: Pe6aTa, cnacnbo 3a npoaenaHHyto paboTty! Bbl geTanbHO M3yumnnmn npodeccmio
6mnoTexHonora n BbIMONHUAN MHTEpecHoe 3aAdaHune. MNogenuTecb CBOMMU MbICASIMU U
Brne4daTneHmsaMn. bbiio nn BaM CNoXHO? YTo NOHPaBUAOCh, @ YTO HE OYEeHb?

Omesembi 06y4arouuxcA.

CnoBo neparora: Cnacnbo, 4to nogennnuce. [laBanTte coctaBuM Utoroyto popmyny? Cenyac s
pa3aam BaM WabnoH Ans 3anonHeHus (UNu cerdac Bbl yBUAUTE Ha 3KpaHe WwabnoH ans
3anosIHeHUS, NepenuwnuTe ero B CBom paboune TeTpaam). To rpynnosasi paboTa. 3anonHure
dopMyny BMecTe Co CBOEN KOMaHAZOW. 3aTeM Mbl 06CyaAMM MOyYEHHbIN pe3ynbTaT. HanoMHo, 4Tto
dopmyna Bbibopa npodeccnm coCTOUT U3 CeEMU NIEMEHTOB, HO Mbl 6yaeM paboTaTb C WeCTbio. DTO
npeamMeT npogeccuoHanbHON AeATENbHOCTM, HanpaBneHns AOMOMHUTENBHOIrO 06pa3oBaHus,
LWKONbHbIE NpeaMeTbl, Lenn U LEHHOCTU, NIMYHbIE KayYecTBa M YCIIOBMS Tpyaa. Ho Bbl Takke MoXxeTe
3anucaTtb U KoMneTeHunn bmuoTtexHonora. Cneumanuct ycrnen pacckasaTb O KaXAOM 3/IeMeHTe.

[asanTe Tenepb 3anuweM ero cdopmyny. Mpuctynanre!



lMedazo2 8bIBOOUM HA 3KPaH, BbiNUCbIBAEM HA WKOJ/IbHOU OOCKe u/iu pa3daém pacne4yamaHHbIl
wabsoH Ona pabomsi ¢ hopmysioll 8biI6opa npogeccuu. Obyyarowuecs 8bINUCLIBAOM WeCmb
KOMnoHeHmMos8 opMmMyJibl 8bI6Opa npogeccuu, Komopsble oHU u3ly4usu. lMpu 3mom oHU moaym
npeosioXKumb CBOU KOMMeHMapuu 019 cedbM0O20 3/1eMeHma.

lpu HeobxodumMocmu MOXKHO 80CNOJ/Ib308aMbCA NodcKka3kol «[lpumepbl napamempos 014 popMyJibi
B8bI60pa npogeccuu~» (8bl MOXKeme pacnedyamamsb Ux OOUH pa3 U COXpaHUmse 0J/1 C/1e0yioujux
NPpAaKkmMuKo-opueHmMuUpOoBaHHbIX 3aHAmMuu).

lNpumep Os1a nedazoza:

OCHOBHbIE 3J/1IEMEHTbI:

MNA: npupoaa, YenoBek, TEXHMKa U MHDOpMaUms

HAOO: EctecTBEHHO-HAy4YHOE, KPY>KKMU MO 6BMonormm n xmMmm

LLikonbHble NpeaMeTbl: 6nonorus, xumMmns, dusmka, MaTeMaTuKa, PyCCKuim sS3blK U NnTepaTypa

Llenn n ueHHocTum: MNMomowb noaam, Camopassutne un Peakas pabota

JInuHble KauecTBa: YCMAUYNBOCTb, JIOFMYECKOe MbllieHne, Ntobo3HaTeNbHOCTb, OTBETCTBEHHOCTD,
AVUCUMMIIMHUPOBAHHOCTb, BHUMATENbHOCTb

YcnoBusa Tpyaa: [0TOB cnefoBaTh YETKUM NpaBuiiaM, Xody paboTtaTb B KOMaHAE

[AononHUTENbHbIA 3/1IEMEHT:

KoMneTreHuuu: paboTtaTb B KOMaHAE paau AOCTUXEHMS 0BLLMX Lenein, HaxoanTb HOBbIE,
HecTaHAapTHble peweHns nNpobneM, pacCMOTPETb CUTYaLMIO C Pa3HbIX CTOPOH, y4eCTb Bce
BO3MOXHbI€ YC/IOBUSI, OPraHNU30BbIBaTb CBOM AENCTBUS TaK, YTO6Obl 4OCTUIaTb TpebyeMbix
pe3ynbTaToB B YCTAHOBNEHHbIE CPOKU, aKKYPATHO BbIMOMHATL CBOKO paboTy, COCpefoTOUUTLCS Ha
hene v He oTBieKkaTbCs.

Omsembl obyyarouwjuxca.

CnosBo neparora: OTnmyHas pabota! Tenepb Bbl Pa3NoXWUIM Ha KOMMNOHEHTbI Npodeccuio
érnoTexHonora v NoAy4Ynan Takmm o6pasoM NOTHYIO KapTUHY. DTO MOMOXET BaM MOHSATb, HACKOSIbKO
BaM noaxoasaT nogobHble ycnoBusa Tpyaa Mv NOHPaBUTCA /1M BaM BbIMOJIHATbL Takue paboune
3apaun. Ecnu aa, To nepBbIN War K npodeccum 6MOTEXHONON Bbl MOXeTe caenaTbh y)Xe nocne
3aHATMN. MMocMOTpUTE, Kakue BMOTEXHONOMMYECKME KOMMaHUM Unn obpasoBaTesibHble
OpraHu3auum ecTb B HalleM pernoHe. Bo3aMOXXHO, OHM yCTpauBaloT AHWN OTKPbITbIX ABEPEN UMN
AaXke opraHn30BbIBAlOT CTaXXMpoBKkKW. Ecnu Bam MHTepecHo Apyroe HanpasneHune, popMyna Bbibopa
npodeccnm NoACKaXKeT, Kakme KOMMOHEHTbl CTOUT YCUIUTb. Y Bac ecTb Ha 3To BpeMsi! O6s3aTenbHo

ncnonb3ymnTte ero n npobynre!

MUTorosoe cnoBoO neparora

CnoBo negarora: [loporve peésita, Bbl MPEKPACHO CNPaBWU/IUCh C CErOAHSILLHMUM 3aHATUEM U

OTJINYHO BbIMNOJIHUJIN HEMPOCTOE 3agaHue! Bbl Y3Ha/in o npod)eccvm 6buoTtexHonor n cMornm



npuMepuTb eé Ha cebs, NyCcTb U Ha 15 MMHYT. A Mbl COBCEM CKOPO NO3HAaKOMMMCSI C HOBbIMU

npodeccuammn. Cnacnbo 3a Bally paboty!



[ lepeMelumBaHUue

Ba)xkHocTb: [lepeMelumBaHme obecneymBaeT paBHOMEpPHOE pacnpegeneHme
NMUTATENIbHbIX BELWLEeCTB U KUC/TOPOoAd NOo BCEU KybType, NpenoTepdallad
Mx ocegaHue n obecneynBasa ogMHAKOBbIE YC/TIO0BUA N BCEX KNETOK.

O61bsicHeHMe: Ecnn KneTkn He 6yayT NonyyYaTb PABHOMEPHOE KOJIMYECTBO
NMUTATENbHbIX BELLECTB, HEKOTOPbIE N3 HUX MOFYT 30MeA/IUTb POCT UN NOMMOHYTb.

OnTuManbHble ycnoBua: YMepeHHoe NnepemMeLllBaHne, YTobbl He MoOBpPeanTb
KNEeTKU, HO obecneynTb PABHOMEpPHOE pacnpenesieHne NMTAaTeNbHbIX BELLLECTB.

B 6nopeaKkTopax Mcnob3yeTca MEXOHNYECKOE UM BO3AYLIHOE NepeMELLNBAHME
HO HU3KUX CKOPOCTSX.



POCCUA —

BO3MO>XHble BAPUAHTbI OTBETOB. BTOpOouM aTaM MOU TOPU3OHTH

OcBelweHue

Ba>kHOCTb: [1/151 KNEeTOK, KOTOpble NCMO/b3YIOT (POTOCUHTES (€CNu 3TO, HaNpuMep,
BOOOPOC/IN), OCBELLEHMNE KUSHEHHO BOXKHO. 1719 60NbLWMHCTBA KNETOK,
He MCMOJIb3YIOLWMX CBET A1 SHEePrumn, ocBelleHne He ABNAeTCa KPUTUYECKUM.

O6bsicHeHMe: [119 601bLLIMHCTBA KNETOK, MPOU3BOAALLMX JIEKAPCTBA,
CBET HE HY>KEH, HO Ero OTCYTCTBME TAKXKE NPeaoTBPALLAET PA3pYyLUEHUE
CBETOYYBCTBUTENIbHbIX KOMMNOHEHTOB Cpefbl.

OnTuMasnbHble ycnoBus: [119 KNeTOK YenoBeKA M XXMBOTHbIX OCBeLLEeHNE
HE HY>KHO, d OJ19 KNEeTOoK, MpoBoAsALLMX POTOCUHTES (€CIN NPUMEHMNMO),
Heobxoammo ocseweHue B guanasoHe 400-700 Hm.



BO3MO>XHble BAPUAHTbI OTBETOB. BTOpOouM aTaM MON TOPH3OHTH

pH (KncnoTHocCTb cpepbl)

Ba)kHocTb: pH BAvaeT HO AKTUBHOCTb (hepMeHTOB M1 Opyrux 6enKoB, KoTopble

yrpaBndal0T BCEMU KNEeTOYHbIMU npoueccaMu. CANLLKOM HU3KUXA UK CITULLKOM
BbICOKUN pH MOXXeT noBpeauTb KNeTKW.

O6bsicHeHuMe: [119 60/1bLLIMHCTBA KNETOK ONTUMANbHbIN pH cocTaBnsaeT okosno 7

(6NM3KO K HEMTPASIbHOMY), 3TO MOMOrAeT NoALEPXKXUBATb HOPMAJSIbHbIE NPOLECCHI
XN3HeoeAaATeNbHOCTMW.

OnTuManbHble ycnoBus: [118 60bLLIMHCTBA KIETOK YesioBeKa
N XXUBOTHbIX ONTUMANbHbIN PH — 7 (HENTPANbHbIN).



BO3MO>XHble BAPUAHTbI OTBETOB. BTOpOouM aTaM MON TOPH3OHTH

TeMnepaTtypa

Ba>kHocCTb: TeMnepaTypa onpenendaeTr CKOpPOCTb XMMUYECKUX PeaKLNN B KNEeTKaX.
HenpaBunbHO4a TeMNepaTypa MOXKET 3aMe/INTb POCT KIETOK UU NX YHUYTOXKUTb.

O6bsicHeHMe: [118 601bLUMHCTBA KJIETOK YeSTOBEKA UM XXUBOTHbIX ONTUMASIbHAS
TeMnepaTtypa — 310 36—-37°C, 4TO COOTBETCTBYET HOPMAJIbHOW TeMnepaType Tesa.

OnTManbHble ycnoBusa: 1149 KNeToK MIeKONUTALWMX, BKOYdASA YesiloBeYeCcKue,
oNTUMANbHAA TeMnepaTypa — 36-37°C, 4To COOTBETCTBYET TeMnepaType Tena.
[1pn TaKoW TeMnepaType KNeTKM byayT AKTUBHEE BCEro PaCTM.



Lloporune konneru!

buotexHonornyeckue npenapartbl —
3TO JIeKAPCTBA, KOTOPble MPOU3BOAAT
He C MOMOLUbIO XUTPbIX XUMUYECKUX
peaKuunun, d 3a CYET MCMO/Ib30BAHUSA
XUBbIX KJTIETOK (MO3TOMY OHWU
ObnoTeEXHONOMrMYECKME).

brotexHonorn Ncnosb3yioT

B paboTe KNeTKU, KoTopble ObiNu
B3ATbl U3 »XUBOIr0 OPraHn3Ma
(HanpuMep, >XKMBOTHOr 0O)

M BblpdLLEHbI B CNeuuanbHbIX
yCcnoBusix B nabopaTtopum.

Cneyunannctbl BbiIbnpatoT

018 paboTbl KNETKKU, KOTOPbIE Nny4ylue
BCEro NoaxoasT O/19 HY>KHOro

MM MpoLecca, — HANpuMep, MOryT
OKTUBHO PACTU U NPOU3BOAUTDb
HeobxoanMble BeL,ecTBA.

botexHonorn KynbTUBUPYIOT
(BbIPALLMBAIOT) KNETKU B KONOGAX
NN BUopPeaKTopaAXx, YTOObI U3YUUTDb
MX U 30TEM UCMNONb30BATH

0N CO300HUSA HY>XHbIX BELLECTB,
HaONpPUMeEpP NTIEKAPCTB.



POCCUA —

MON TOPU3OHTHLI

Y HAC eCcTb K/1eTOYHAA KynbTypda,

TO eCTb HebOJIbLLOE KOINMYECTBO
KJ1ETOK B Npobunpke. Mbl TOYHO 3HAEM,
YTO 3TA K/ETOUYHAA KY/bTypa
CrnocobHA NPoOn3BOAUTb HY>KHbIN HOM
npenapar. TOT NPenapaT MoOXXeT
NOMOYb B I€4EHUN OHKO/IOMMYECKOro
3060/1eBAHUSA, C KOTOPbIM

He CNPABNAITCA apyrue
MEeOANKOMEHTDI.

Hawa 3aaa4a — caenaTtb IEKAPCTBO,
HOO KOTOPbIM Mbl paboTaem,
OOCTYMHbIM A8 60nbWOro Yncna
NAUMEHTOB. 3HAYUT, HOM HY>XHO
60NbLLUOE KOJIMYECTBO 3TOro
npenapaTtd. OgHAKO ecTb Npobnema:
KITETKM «PACTYT» MegJIeHHO (TO eCTb
npouecc geneHnsa KNeTok npgetT
MeO/IEHHO) 1 MA10 NPOU3BOAAT
HeobxoguMbIM NpenapaT. YTo ke TyT
nenatb? EcTb NNy Bac ngen?



YT06bl NONYYNTb TIEKAPCTBO N nepBoe, UTO XOTAT K/IETKU, —

B HEOOXOOUMbIX KOMMYECTBAX, NOSIy4YNUTb NMUTATESIbHbIE

BALLA NepBaAd 304040 — nogodpaTb BelwecTBd. [laBanTe nonpobyem
NMTATENIbHYIO Cpeny Ons KNEeTOoK. pPa3paboTaTb COCTAB

OHa NoMOoXKeT NPon3BeCTU HEOOXOONMbIN NUTATENIbHOU Cpefbl, KOTopa4
NpenapaT B 4OCTATOYHbIX KO/TMYECTBAX. MOHPABUTCA U NOAOULOET HALLUM
[lyCcTb KNneTo4yHaa KynbTypa KnetkaM. OHa Oo/1>KHA MOMOYb
B NpOOUpPKE N HE MOXOXXA HAO MCXOAHbIV MM pacTun bbiCcTpee

OPraHun3M (Begb 3TO NPOCTO OTAE/IbHbIE M npousBoanTb 6onbLle

KNeTKN, KOTOpble MNIaBatoT B Npobunpke), npenapartda. YTo e O0J/IKHO

HO NOTPEOHOCTU Y HUX TOYHO TAKMUE XKE, BOUTU B €€ COCTAB?

KAK 1y NMOJIHOUEHHOIo OpraHm3mda.



POCCUA —
MON TOPU3OHTHLI

[lepen BOMU BO3MOXXHbI€ UHIFpeAMeHTbl Bdllen NUMTaTe/IbHOU cpeabl.
BbibepuTte, KOKME U3 HUX HYXKHO BKJTIOUMUTb B COCTAB, 1 OObACHUTE
no4yemy. O6a3aTENbHO BOCMNO/Ib3yWUTECh CMPABOYHUKOM.

OMUHOKUCNOTDI MEeTAHON MUKPOMIACTUK
PTYTb\CBUHEL, KNeT4yaTKa caxaposda ropMOHbI POCTd

MAarHumn\Xkeneso\Kanbuum LMHK\Meab\MapraHeu, OHTUOUOTUKMN



POCCUA —
MON TOPU3OHTHLI

[ToMUMO TOro, 4To6bI NOJABATb HY)>XHbIE NMUTATEJ/IbHbIE
BelleCTBd, KZIETKAM TAKXKe HY)XHO CcO3A4aTb noaxoasiiume
yCNnoBUSA ANSA XXU3HU. HYTO >Ke UM HY>KHO?

nopaya Bo3ayxa nepeMeLUIMBAaHUue
ocBelleHue TeMneparypa



AMMUHOKUCNOTbI — 3TO «CTPOUTESNIbHbIE BNTOKN» 6E/IKOB, KOTOpble HEOO6XOANMbI
KNeTKAaM ansa pocta U dpyHKUMoHnpoBaHud. MNpumMepbl: neMUnH, BAAWH, FYTAMUH.

Bknouvartb: [1a, aMMHOKNCIOTbI HEOBXOOAMMbI A9 CUHTE3a 6eNnKoB,
BKOYAS HY>XHbIE€ MONEKY bl IeKApPCTB. Heobxoamnmbl B cpegHnx
KOJIMYECTBAX A/ HOPMO/IbHOIMO POCTA K/EeTOK. [pn 3ToOM pa3Hble
OMUHOKUNCOTbl MOXXHO NOoA00pPATb B PA3HbIX COOTHOLUEHUEAX.

MeTaHO/1 — 3TO NPOCTENLLUN CMINPT, KOTOPbIA TOKCUYEH
019 YXUBbIX OPraHU3MOB N MOXKET PA3pPYLLUATb K/1eTOYHble CTPYKTYPbI.

BknouyaTtb: B uenoM HeT, TOK KOK MeTAaHOJ1 onaceH ong 60blWMHCTBA
KNETOK N He noagep>XmnBaeT nx pocT. OH MoXKeT nx yomntb. OgHAKO
CYLLECTBYIOT HEKOTOpPbIE BUAbI K/TIEeTOK, KOTOpble MOryT MEeTAHO/1
ynotpebnatb. N 3TMM KNETKAM METAHOJ1, HANPOTMB, MOXXET NOA0NTMW.



POCCUA —

[loAacHeHna K 3aaaHuto. [lepBbiv 3TAnM MOU FOPM3OHTH

MVIKpOﬂﬂCICTMK — 3TO Kpouwe4Hble YHacCTuhubl NMNJ1IACTUKA, KOTOPbIE HE ABJTAKOTCH
niTatTesibHbiIMM BelWWeCTBAMU N MOI'YT HOHECTU BpELO OPradHN3MY.

Bknro4vaTtb: HeT, MUKpPONAACTUK He ABNAETCA Nos1e3HbIM
0N KNTIETOK M MOXKET BbI3BATb MX MOBPeXKaeHue.

[NIOKO3a — 3TO NPOCTON CaxXap, KOTOPbIX ABNAETCA OCHOBHbIM
MCTOYHUKOM 3Heprmn oNnsa Knetok. [NpuMep: rMioKo3a MCNosib3yeTcs
KNneTKaMun gna metabonmnsma (o6MeHa BeLlLecTB).

BxkniouaTtb: [la, roKo3d — OCHOBHOW UCTOYHUK 3HEPIrUM ONS KIIETOK.
E€ cnepyet BKAOUYATL B 60/1bWINMX KONIMYECTBAX 19 obecneveHums
POCTA KNeToK. Ho npu 3TOM BAXXHO CneguTb 3d KOHUEHTPAUMEN,
4TOobObl HE NEepeycepaCcTBOBATD.




POCCUA —

MON TOPU3OHTHLI

PTyTb 1 CBUHEL, — 3TO TOKCUYHbIE TAXKENble MeTA/1/bl, KOTOPble MOTyT
HOHECTU CepbE3HbIN Bpen KNEeTKAM U OPraHU3MY B LLESIOM.

Bknouatb: HeT, OHN TOKCUYHbI U YOUBAIOT KNETKMN,
NO3TOMY He OO0/MKHbI UCMOSIb30BATbLCA.

KneTyaTka — 3To HenepeBAPMBAEMbIV KOMMNOHEHT PACTEHUNA,
KOTOPbIN HE ABNAETCA NUTATE/IbHbIM A/19 KNETOK B KyJIbType.

Bkno4vaTtb: HeT, KneTyatka He noaxoguT 019 KJIETOK B KyJbType,
TAK KOK OHY He MOryT e€ MCNOJIb30BATbL A/19 POCTA.




POCCUA —

MON TOPU3OHTHLI

Caxapo3a — 3TO CNIOXKHbIM yrneBoa (Aancaxapua), KoTopbiA KIETKU O0/KHb
PACLLENUTb HA FOKO3Y U (PPYKTO3Y AN MOSyYEHUA SHEPTUMN.

BknouaTb: [1a, B MA/bIX KOJIMYECTBAX, TAK KAK KNETKMU
npeanoYvYTUTENIbHO UCMOJIb3YIOT MIOKO3Y HAMNPSAMYIO,
0 caxapo3da TpebyeT AONONHUTENIbHBIX YCUTUM ONd nepepaboTKN.

[OpMOHbI pocTa — 3T0 6MOIOMrMYECKU OKTUBHbIE BELLECTBA,
KOTOPbIE CTUMY/IMPYIOT POCT U AE/IEHNE KITETOK.

BknwouaTb: [la, B MONbIX KOIMYECTBAX, YTOObI CTUMY/IMPOBATL
LEeNEeHNE KNETOK, HO BOXKHO HE NMepeycepacTBOBATb, YTOObI
He BbI3BOTb HEKOHTPO/IMPYEMbIA POCT.




POCCUA —

[loAacHeHna K 3aaaHuto. [lepBbiv 3TAnM MOU FOPM3OHTH

Bopa — ocHoBHaOSA cpeaaq, B KOTOPOW NMPOUCXOOAT BCE KIETOYHbIE
npoLecchbl, Heobxoammasa ona NoaaepP*KAHUSA XKU3HW.

BkniouaTtb: [la, B 60/1bLLOM KOIMYECTBE, TOK KAK KNETKN
HY>XOAI0TCA B BOOAHOW cpege ana MeTabonmyecKnx peakuui
M nopnep>XaHuga oopMol.

BUTaMuHbI — 3TO opraHnyeckume Belw,ecTsd, Heobxognmble o HOPMAJIBHOIO
MeTabonnamMa un pyHKUMN KNneTokK. NpumMepsbl: BUTaOMUH B12, BuTammH C.

BkniouyaTb: [1d, B MAJIbIX KOJIMYECTBAX, BUTAOMUHbI HEO6X0AUMDI
019 noaaep>XaHmsa Metabonm3mMa M dKTUBHOCTU PEPMEHTOB.




[TABbI (NOBepXHOCTHO-AKTUBHbIE BeLleCTBA) — 3TO BeLLeCTBd, KOTOpPble CHMXKAIOT
NOBEPXHOCTHOE HATSXKEHUE XUOKOCTU, MOTYT PA3PYLLATb KNETOUYHbIE MEMOPAHDI.

BkniouvaTtb: B uenoM HeT, TaK KaK [1ABbl pa3pyLludloT KNeTo4YHble
MEeMOPAHbI, YTO NPUBEAET K rmbenm Knetok. Ho B HEKOTOPLIX CNy4vdsX,
Korgd B COCTOBE MHOIMO OPraHUKK, 3TO MOXKET NPUBOOUTDL

K neHoobpa3oBaHuto, a NABbI noMoratoT CHM3NTb NeHOO6pPA30BAHUE.

Xonectepos — 3TO BAXKHbIA KOMMNOHEHT KNEeTOYHbIX MEMOPAH, KOTOPbIN

noanepPXMBAET UX CTPYKTYPY U MPOHMNLAEMOCTb (CMOCOOHOCTL MEMOPAHDI
NpPONyCKATb BeLLECTBO).

BknouaTtb: [a, B MANbIX KONMUYECTBAX, TOK KOK XOJIECTEPO/

noaaep>XmBaeT 340p0Bbe MEMBPAH, HO N3BLITOK MOXXET HEFATUBHO
NOB/IMATb HA K/ETKMW.



POCCUA —

[loAacHeHna K 3aaaHuto. [lepBbiv 3TAnM MOU FOPM3OHTH

LIMHK, Megb n MapraHel, — 3TO MUKPO3JIEMEHTbI, KOTOPbIE YYACTBYIOT
B hE€PMEHTATUBHbIX PEAKLMAX U NOAAEPHKNBAOT HOPMAJIbHbIE KNETOYHbIE (PYHKLUMUMN.

BkniouaTtb: [la, B OUeHb MAJIbIX KOJIMYECTBAX, 3T MUKPO3/IEMEHTDI
BOXKHbI AN ddepMEeHTATUBHbIX NPOL,ECCOB.
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MarHummn, Xeneso U KanbuUil — 3TO MUHEPA/Ibl, HEOOX0aUMbIe A9 OKTUBHOCTM
dhbepMeHTOB, Nepeaaym CUrHaN0B 1 NoAAEP>KAHUA KITETOYHbIX CTPYKTYP.

BknouaTtb: [ld, B MONbIX KOIUYECTBAX, OHN BAXKHbI /19 paboThbl
hbepMeHTOB 1 NogaepP>KAHUSA KNETOYHOIro obMeHa.




POCCUA —

[loAacHeHna K 3aaaHuto. [lepBbiv 3TAnM MOU FOPM3OHTH

AHTUONOTUKUN — 3TO BELLECTBA, KOTOPbIe YOUBAIOT 6AKTEPUM UK 3AMeNAI0T
MX POCT, 3ALNLLAA KNETOUYHbIE KYNbTYpPbl OT OAKTEPUANIbHOIO 3Arpsa3HEHUS.

BknouaTtb: [1a, B MANbIX KOMUYECTBAX, O/19 3ALWUNTbI KNeTOK
OT 3ApPaXKeHUA 6AKTEPUAMU, HO HE CTOUT 3/10YNOTPEBNATH,
4yTOb6bl HE MOBNMNATb HO COMU KNEeTKW.

ACNNMpUH — 3TO NPOTUBOBOCNANINTENIbBHOE U AHAJIbIFrE3UPYIOLLLEE CPEACTBO,
KOTOpPOE NOoAaBAET AKTUBHOCTb HEKOTOPbLIX DEPMEHTOB.

Bknouyartb: HeT, acnupuH He noMoraeT pocTy
KJTIETOK U MOXKET HAPYLUTb UX PYHKLUMN.




[MpuMepbl NnapamMeTpoB

nna opMynbl Bbibopa npodeccum

nna;
(C uem/keM paboTaeT
3TOT npodeccrnoHan?)

e EcTecTBEeHHO-HOYYHOE;

TexHuKa; e TexHuyeckoe;

TBOpYECTBO; e TYypPUCTCKO-KpaeBEeOYECKOE;
Yenosek; e XyOo>XeCTBEHHOE;
Mpupona; e COUMONBHO-TYMOHUTAPHOE;

NHdbopmaums.

YcnoBus Tpyaa:

[OTOB cNegoBATb YETKUM
npaBUIaM;

Xouy hpunaHC 1 Keapl;

Xouy paboTaTb OA4UH;

Xouy paboTaTb B KOMOHAE;
Xouy 6bITb HO Ny6/MKE;

Xo4y MHOro NyTeLecTBOBAT;
[OTOB K 3KCTpeManbHowm paboTe;

Xouy paboTaTtb
HO OTKPbLITOM BO34YXE;

Xouy paboTaTh C KIMEHTAMM.

LLIKkonbHbIE NpeagMeThI:

MaTeMaTuKka;
PyccKkuii A3blK;
JutepaTtypa;
Buonorus;
NcTopus;
[eorpacdus;
NHbopMaTUKQ;
Xumus;
dusuka;
Ob6LLecTBO3HAHUE,;
DU3KYNbTYpPO.

DU3KYNbTYPHO-CNOPTUBHOE;
MHTennekTyanbHble Urpbl.

Llenu n ueHHoOCTH:

BnusiHue;

N3BEeCTHOCTb;

MomMoLwb nopam;
Pa3BneyeHus;

CBoboaa 1 HeE3ABUCUMOCTb;
KomdopT n 6e3onacHocTb;
TBOpYECTBO;
CaMopa3BUTHUE;

Pepkas paboTa.

JInuyHbIe Ka4yecTBd:

YCcuUO4unBOCTD;
Jlornyeckoe MblllNeHUE;
MHUUMATUBHOCTD;
JIo603HATENBHOCTD;
CTpeccoycTon4nBOCTb;
KpeaTnBHOCTb;
OTBETCTBEHHOCTD;
OncumnInMHMPOBAHHOCTD;
BHUMATENbHOCTD;
ObwMTENBHOCTD.
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HOO: (Kakoe gononHutensHoe o6pasoBaHue
NOMOXKET B Npodeccumn?)
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MpuMepbl NapamMeTpos ety
nna opMynbl Bbibopa npodeccum [V

KoMneTreHuuu:

1. Jlerko HaxoauUTb 0BLLMIA A3bIK 13. AKKYpPOTHO BbINONHATH

C PA3/IMYHbIMU OO bMWN. CBOIO pabory.

2. Y6e)kaaTb, JOKA3bIBATH 14. CoXpaHATb CMOKONCTBUE

CBOIO TOUKY 3peHMs. N NPUHUMATb PELLUEHUS B CITIOXKHbIX,

HAMPSXKEHHbIX CUTYALMAX.
3. BHuMaTenbHo cnywaTth/ P AR

COMNEepe>KMBATb. 15. CocpenotounTbcs Ha aene

N He OTB/IEKATHLCH.
4. PaboTaTb B KOMOHAE paau

JOCTUXKEHUSA 00LWmMX uenen. 16. BoigBnsaTb NPUYUHHO-

cnencTBeHHbIE CBA3MW.
5. bpaTtb pyKoBOACTBO Ha cebs,

TpeboBATL OT APYrMX TOYHOIro 17. PaboTtaTtb pykamu.

MCMONTHEHUA NOCTAB/IEHHbIX 3a4au.
18. BoinonHath thmnsmnyeckm

6. BoonylwieBnatb nogen, noby»xknatb HONPS>XEHHYO paboTy.

K paboTe, BeCcTM 3a cobo.
19. BbinonHATbL MOHOTOHHY!O,

7. Jlerko npucnocobutbcs 0AHOO6pa3HYO paboTy.

K U3MEHEHUAM.
20. PaboTtaTb poxke

8. HaxopuTtb HOBbIE, B HEKOMPOPTHbIX YC/TOBUAX.

HECTAHAAPTHbIE PeLLeHnsa Npobrem. 21. HaxoguTb HY>KHYO

9. PaccMoTpeTb CUTYALMIO € PA3HbIX MHopMauuio, pasbupaTbes
CTOPOH, Y4eCTb BCE BO3MOXKHble B NPeAOoCTAB/IEHHbIX JOKYMEHTAX
YyCNOBUS. U MATEPUANAX.
10. PaboTtatb Hag coboi, mony4aTb 22. [MpuHUMaThb
HOBblE 3HOHUSA, COBEPLLEHCTBOBATH CAOMOCTOSATENIbHbIE PeLleHUS.
HABbIKMW.

23. bbICTpO pearnpoBaTb
11. [lenatb 6onblue, 4eM OT MeHS B HEOXKUOAOHHO MEHAKLLMNXCS
TpebyeTcs, NpeanaraTb CBOM yCOBUAX.

BAPUAHTbI pelleHnsa npobnem.
P P P 24. CoxpaHATb BEpPY B CBOU

12. OpraHM3o0BbLIBATL CBOW AENCTBUA CUNbl A4CXKE NMPW BbIMOTHEHUM
TAK, YTO6bI 4OCTUIATb TpebyeMbix CBEPXCMNOXKHbIX 3040u.
pe3ynbTATOB B YCTAHOB/IEHHbIE CPOKM.



[NepBbIN 3TAN:

Hoporue konneru! buorexHonoruyeckue npenapaTbl — 370
NEeKApPCTBA, KOTOpPble NPOU3BOAAT HE C MOMOLLbIO XUTPbIX XUMUYECKNX
pPeaKUMii, a 3a CHET MCNONIb30BAHUS XMBbIX KNETOK (MO3TOMY OHU
6uoTtexHonornyeckme). BuorexHonorm NCNonb3yloT B paboTe KNeTKu,
KoTopble 6bI/In B3ATbl U3 XXMBOIO OPraHMU3Ma (HanpuMmep, >KUBOTHOIO)
M BbIpALLEHbI B CNELMAsIbHbIX YCI0BUSIX B IabopaTtopun.

Cneunanuctbl BbIBUpatOT ana paboThl KNETKKU, KOTOpbIE Jy4lle BCEro
NOAXOAAT OJ19 HY>KHOIO UM NpoL,eccd, — HAMpUMep, MOryT OKTUBHO
PACTU M NPON3BOAUTL HEOOXOAMMbIE BelecTBd. buotexHonoru
KYNbETUBUPYIOT (BbIPALLMBALIOT) KNETKU B KONBAX MM BMopeakTopax,
4YTOObI N3Y4YUTb UX N 3ATEM NCMOIb30BATb A1 CO3AAHNA HYXKHbIX
BELLECTB, HAONMPUMEpP NeEKAPCTB.

Y HAC eCcTb KNeTo4YHas Ky/ibTypd, TO eCTb HEGO/bLLOE KONTMYECTBO KNETOK

B NpobupkKe. Mbl TOYHO 3HAEM, YTO 3TA KNETOYHAS KyNbTYPd CNOCOBHA
NPOU3BOAUTb HY>XHbIM HOM MpPenapar. AToT NPenapaT MOXXeET NMOMOYb

B /IeYEHUM OHKOJIOMMYEeCcKoro 3a60/1eBaHUS, C KOTOPbIM He CNPAaBJISOTCS
apyrve MegmMKameHTbl. Hawa 3aga4a — coenaTtb NEeKapcTBo, HO, KOTOPbIM
Mbl paboTaeM, AOCTYMHbIM AN 60/1bLWOro YUCNA NAUMEHTOB. 3HAYUT, HOM
HY>XHO 6onblLOe Konn4yecTBo 3Toro npenaparta. OgHako ectb Npobnema:
KNEeTKM «pacTyT» MeJIeHHO (TO eCTb Npouecc AeNeHUs KNeToK NaeT
MeOJ/IEHHO) U MAI0 MPOM3BOAAT HEOBXOAMMbBIN NPenapar.

Y10 >Ke TyT genatb? ECTb N1 y BaC naen?

YT06bI NONYYUTb NNIEKAPCTBO B HEOHXOOMMbIX KONTMYECTBAX, BALLA NepBaAs
3apa4a — nogobpartb NUTATENbHYIO cpeay ANna KieTok. OHa NoMoXkeT
NPOM3BECTN HEOOXOAMMbIM NPENAPAT B OCTATOYHbIX KONIMYECTBOX.
[MycTb KNETOYHASA KyNbTypad B MPOBMPKE U HE MOXOXKA HO MCXOOHbIN
OpPraHn3M (Begb 3TO NPOCTO OTAENbHbIE KNETKU, KOTOpbIe NIABAKOT

B NpobupkKe), HO NOTPEOBHOCTN Yy HUX TOYHO TAKMUE >Ke, KaK

N Y NO/THOLEHHOIO OpraHmama. Ml nepBoe, YTO XOTAT KIIETKU, — MONYYUTb
nUTATENbHbIE BewecTBa. [laBaiite nonpobyem paspaboTaTs cocTaB
NUTATENBHOW Cpeabl, KOTOPASA NOHPABUTCS U NOOONAET HALUUM KIETKAM.
OHa pomKHA NOMOYb UM pacTu bbicTpee U NpomM3BoaUTb bonbLue
npenapartd. Y7o e JoMKHO BONTU B €€ COCTaB?



UHrpeoueHTbl:

[Nepen BaOMY BO3MOXKHbIE UHIPeAMeHTbl Balle NMTAaTeIbHOW
cpepapl. Boibepute, KaKMe N3 HUX HY>KHO BK/IIOMUTb B CBOM COCTAB,
n 06bACHUTe NoveMy. O6a3aTeIbHO BOCMONb3YyNTECh CIPABOYHMKOM.

AOMUHOKUCNOTbI MeTaHonN MUKPONNACTUK rnoKo3sd
PTYTb\CBUHeL K/JIeT4yaTKa caxaposa ropMoHbI pocTa
Boaq BUTOMMUHDbI MABbI xonecrepon AacnMpwuH
MarHuin\Kkeneso\Kanbumim uMHkK\Meab\MapraHew, AHTUOMOTUKMU

BTopou sTan:

[MoMMMO Toro, 4To6bl NOAABATL HY>KHble MUTATE/IbHbIE BELLLECTBA,
KNEeTKAOM TAKXKe HY>KHO CO340Tb noaxogsiine ycsioBus A5 XKU3HW.
Y70 >Ke UM HY>KHO?

noaaya Bos3ayxa nepemMewimBaHue

ocBelueHue pH TeMneparypa



CnpaBOYHUK

MoHaTusa:

KynbTuBMpoBaHMEe —

3TO NPOLLECC BbIPALLMBAHWUA KNETOK
B CMEUManbHO CO3AAHHbIX YCOBUSX,
4TOBbI OHU POC/IN, PA3MHOXKUNUCH

1 NPOU3BOAMNN HEOBXOAUMbBIE
BELLEeCTBA, HANpUMep NeKapcTad.
3To KaK co3aaHue «hepmbi»

ANS KNETOK, rae UM AaioT BCE,

UTO HYXXHO 0191 PA3BUTUS.

BuopeakTop — 3T0 cneumanbHoe
YCTPOWMCTBO, B KOTOPOM BbIPALLUBAIOT
*UBble KNeTKW B KOHTPONMpPYyeMblX
ycnoBuax, YTobbl OHY NpPoU3BOAUNU
HY>XHble BelL,ecTBa, HanpuMep
nekapcrea. Ero MoXKHO CpaBHUTL

¢ pepMoM, rae co3narTcs aeanbHble
YCNOBUA ON151 POCTA KNETOK —

C HYXXHOW TEMMNepaTypou,
NUTATENbHbIMU BELLLECTBAMMU

1 KUCIOPOOOM.

UHrpeaueHTbl:

AMMWHOKMCNOTBI — 3TO «CTPOUTENbHbIE BITOKN»
6enKoR, KOTOpble HE0BXOAUMbI KNETKAM

ANA POCTA U PYHKLUOHUPOBAHMS.
MpuMepbl: NeNUWH, BANWH, Ty TAMUH.

MeTaHon — 3TO NpocTermnii CNUPT, KOTOPbI
TOKCUYEH ANA KUBbIX OPraHU3MOB U MOXKET

pPa3pyLWaTh KNETOYHbIE CTPYKTYPbL.

MHKPOHHGCTHK — 3TO KpOLWEYHbI€ HaCTULU bl

LDCCLrlﬂ MOW
OPYI30OHTbI

KneTo4yHas KynbTypa — 3TO KNETKW, KOTOpble

6blnn B3ATbI U3 XKMBOIO OPraHU3MA U BbIpALLeHbl

B CMEUMAnbHbIX YCNOBUSX B nabopatopuu. MoXxHO
CPABHUTb 3TO C «<MUHU-NabopaTopuen» AN KNeTok,

rOe OHW MOTYT PACTU U PA3MHOXKATBCS Nof, HabNaAeHUeM
yU€HbIX. CNeumanmcTbl UCNONb3YIOT KNETOMHbIE KYbTYpbl,
4TO6bI NPOBEPATHL NEKAPCTBA U UCCNEA0BATb GONE3HU.

MurtarenbHas cpena onsa KnetToKk — 310 CneynanbHbIA
«KOKTENNb» U3 BELLECTB, KOTOprF‘I obecneynBaeT KNeTKM
BCEM HE0BX0AMMbIM AN KUX pocTa 1 pasBUTKUA.

HeneHune KNeToK — 3T0 NMpoLEecc, NPy KOTOPOM

0QHO KNETKAO pasgensercs Ha ase Hosble. B GuotexHonormm
OeNeHne KNeTOK UrPaeT BAXKHYHO PO/Ib, TAK KAK Y4YEHble
MCMONb3YHOT 3TOT NMPOLECC A8 CO3AAHUA HOBbIX KNETOK.
HanpumMep, KNETK MOXKHO BbIPACTUTL B NabopaTtopum,
4YTOBbI MPOU3BOAUTL NIEKAPCTBA. YNpaABNAS AeneHnem
KNeToK, bMoTeXHONorM MoryT co3aasatb 6onblue

NONE3HbIX KNeTOK ANA MeanUMHbl U NCCNenoBaHWA.

BUTaMUHBI — 3TO OpraHMyecKre BeLecTBa,
HeobxoauMbie ANsa HOpMAnsHoOro MetTabonuama
M hyHKUMIA KneToK. MNpuMepsbl: BUTAMUH B12,
BuTaMUH C.

MNMABBI (NOBepXHOCTHO-AOKTUBHbDIE BELLLECTEA) —
3TO BELECTBA, KOTOPbIe CHXKAKOT NOBEPXHOCTHOE
HATAXKEHWE KMAKOCTW, MOryT Pa3pyLLaTh
KNeToYHble MEMBPAHBI.

MAACTUKA, KOTOPbIE HE ABNAKOTCA NUTATENBbHbIMA
BewecTBaOMMU U MOIYT HAHECTKW Bped OPraHn3mMy.

MMwoKo2a — 3To NPOoCTOM caxap, KOTOpPbIA
ABNAETCS OCHOBHBIM MCTOYMHWUKOM SHEPrUM

Ans KneTok. [NpuMep: rnioko3a ncnonb3yercs
KneTkamm ana metabonusama (ob6MeHa BewecTs).

PTyTb U CBUHEL, — 3T0 TOKCUYHbIE TAXKENbIE
METAN/bl, KOTOPbIe MOTYT HOHECTU CepbE3HbI
Bpen KNETKAM U OPraHU3My B LLESIOM.

Knetuarka — 370 Henepesda pMBGEMbIFI
KOMIMOHEHT pCICTEHIAP'I. KOTOprF‘l He ABnAeTCA
MATATENbHbLIM 17 KNETOK B KYNbTYpPeE.

Caxapo3a — 3T0 C/OXKHbIY yrnesoq (aucaxapua),
KOTOPbIA KNETKW AONKHbI PACLLENUTD HA FHOKO3Y
1 pyKTO3Y A1 NOSTYHEHUS SHEPTUN.

rOpMOHbI pocTa — 370 6MoNornyecKkn aKTMBHbIE
BelleCTBA, KOTOpble CTUMYNMPYOT POCT U AeNeHne
KNeTokK.

Bopa — ocHoBHas cpeaaq, B KOTOpOF‘[ MPONCXOOAT
BCE KNETO4YHbIE NpoLuecchl, Heobxoaoumasna ons
nogaepaHmA XMU3HW.

Xonectepon — 3T0 BAXKHbIA KOMMOHEHT
KNeTOYHbIX MEMBPAH, KOTOPbI NoaaepPXXMBAET
UX CTPYKTYPY U NPOHULLAEMOCTb (CNOCOBHOCTD
MeMBPAaHbI NPOMYCKATb BELLECTBO).

LIMHK, Meab 1 MapraHeL, — 3T0 MUKPO3/IEMEHTDI,
KOTOpPble Y4aCTBYHOT B (DEPMEHTATUBHBLIX
PeaKLMsaX 1 NOAAEPIKMBAIOT HOPMATbHbIE
KNeToYHble PyHKUUN.

MarHui, XKenez0 U KanbuMii — 3T0 MUHEpPaAns.I,
HeobxoauMble ANS AKTUBHOCTU (hepMeHTOB,
nepeaayy CUrHAM0B U NOAAEPMKAHUA KNEeTOUHbIX
CTPYKTYP.

AHTUBUOTUKU — 3TO BELLLECTBA, KOTOpbIe
yOMBAOT 6AKTEPUM MW 3AMEQSIAT UX POCT,
30WMLLAA KNETOYHbIE KY/BTYpbl

OT BAKTEPUANBHOIO 3ArpPA3HEHUS.

ACI'IHPHH — 3TO NpPOTUBOBOCNANIUTE/IbHOE
M aHdnbresvpytroulee CpencTteo, KOTopoe
noaoasnAeT dKTMBHOCTb HEKOTOPbIX CbepMeHTOB.



POCCUA —
MON TOPU3OHTHLI

LLla6noH pna 3anosiHeHna hopMybi

[1podheccus: JInyHble KaYeCcTBa:

OCHOBHbIE 3/1IEMEHTDI:
Llenun n ueHHocTu:

[lpeaMeT NpodeCCUOHAIbHOW AeATENbHOCTMU:

YcnoBuda Tpyaa:

LLIKONbHbIe NpeaMeThil:

INononHUTeNbHbIE 3/1IEMEHTDI:
HanpasneHne 4ONO/IHUTENbHOIO

06pa30BAHUS: KoMneTeHuuu:




POCCUA —

Dopmyna BbiIbopa npodeccuu MOV TOPAIOHTH

HanpaBneHue
[ONOJ/IHUTENIbHOIO
06pPa30BAHMS

[MpegMeT
npoceccCUOHAIbHOWN
0eATeNIbHOCTU

LlIkonbHbIE
npeaMeThbl

z [Mpodheccus
” n YcnoBus
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POCCUA —

Dopmyna BbiIbopa npodeccun MOV TOPAIOHTL

MpeaMeT NpohpecCMOHANbHOM
peatenbHoctu (ML)

TexHUKa [ lpnpopa
TBopuyecTBO MHpopmMmauymsa
HenoBekK



fDC CI./I.{Q MOW

OPYI30OHTbI

LLla6noH pna sanonHeHus hopMynbl

Mpodheccus:

OCHOBHbIE 3/1eMeHTbI:

MpeomMeT npocheccmoHanbHOM [eAaTeNbHOCTU:

LLIKonbHbIe npeamMeTbl.

HunpuaneHMe AOMNOJIHUTESIbHOIO 06pCIBOBCIHVIFIZ

JInyHbIe KayecTBa:

Llenn n ueHHocTuU:

YcnoBusa Tpyaa:

HdononHuTenbHble 3/1eMeHTbI:

KoMneTeHuuu:




