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1. Kommiekc 0CHOBHBIX XapaKTePHCTHK MPOrpPaMMbl
1.1 TlosicHuTeIbHAS 3aNUCKA

JlononuuTtenbHas oOiieoOpa3oBarenbHas olmiepa3BuBatomas nporpaMmma «buorexnonorus» (nanee —
mporpamMma) co3jiaHa C y4€TOM COIMalbHOTO 3aka3a oOmiecTBa M HOBBIX DenepaibHBIX TOCYAApPCTBEHHBIX
o0pa3oBaTeNbHBIX CTaHIAPTOB 00meo0pazoBaTeNbHBIX KON Poccum u  TpeboBaHMiA K  0(GOpPMIICHHIO
00pa3oBaTeNbHBIX MPOTPAaMM JOTOJHHUTEIBHOTO O0O0pa3oBaHUS JeTeld B YUPEKACHUSX JIONOJHHUTEIBHOTO
oOpa3oBaHUs JIJIs TIPEOCTABICHUS 00pa30BaTeNbHBIX YCIyT 00ydatomuMces B Bozpacte ¢ 13 mo 17 ner.

[Iporpamma pa3paboTana B COOTBETCTBHH CO CIEAYIOIIMMHA HOPMAaTHBHBIMH JOKYMEHTAMHU:

o ®depepanpHbiii 3akoH Poccuiickoit @eneparuu ot 29 nexabpst 2012 romga Ne 273 «O6 oOpa3oBaHuu B
Poccuiickoit deneparum» (ct. 2, cT. 15, c1.16, c1.17, c1.75, cT. 79) (nanee — @3 Ne 273);

e [Ipukaz3 MunucrepcrtBa mnpocsemenusi Poccuiickoit ®enepamum ot 27.07.2022 Ne 629 «O6
yrBepkeHnn [lopsiaka opraHu3alui U OCYyIIECTBICHHST 00pa30BaTENbHON JIEATETLHOCTH IO JOMOTHUTEIBHBIM
0011eo00pa3oBaTeIbHBIM IIPOrpaMMaMy;

e MeToauueckue pEKOMEHJAMK 10 TMPOEKTUPOBAHHUIO  JOTMOJHHUTEIBHBIX OOIIEepa3BUBAIOIINX
nporpamm (mrcbkMo MuHoOpHayku Poccun ot 18.11.2015 Ne 09-3242);

. [TocTaHoBNEHME IIIaBHOTO TOCYJAPCTBEHHOTO caHUTapHOro Bpada Poccuiickoit @enepaunn Ne 28
ot 28.09.2020 roma «OO0 yTBepKIeHUM caHUTapHBIX TpaBmi 2.4.3648-20 «CaHUTApHO-ITUICMHOIOT TYCCKHC
TpeOOBaHUS K OPTAaHU3AIMAM BOCIIUTAHMS U O0YUIEHUs, OT/IBIXAa U 03I0POBIICHUSI IETEH U MOJIOJCIKI;

Hopmamuenvie 00Kymenmul, pecyiupyoujue UCHONb308AHUE  IIEKMPOHHO20  00yYeHUA U
OUCM AHYUOHHBIX MEXHOI02UIL:

. [Ipukaz MunucrepctBa obOpazoBanuss u Hayku P® ot 23.08.2017 roma Ne816 «Ilopsmox
MPUMEHEHHsI OPTaHU3AIUSIMH, OCYIIECTBISIOMINX 00pa30BaTEIbHYIO NESITEIBHOCTh JJIEKTPOHHOTO OOyYeHUs,
JMCTAaHITHOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH TPH peaTu3aIiii 00pa30BaTEIbHBIX IPOTPaAMM;

e Meroauueckue pexomeHmaruu ot 20 mapra 2020 r. mo peanuzanuu 00pa30BaTEIBHBIX MPOTPAMM
HayaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, cpeaHero ooOmero oOpa3oBaHUs, 00pa30BATEIBbHBIX IMPOTPAMM
cpenHero TpodeccHOHaTBLHOTO 00pa30BaHUS M JAOMOJHUTEIBHBIX OO0IMIe00pa30BaTENbHBIX TMPOTPAMM  C
MIPUMEHEHHEM AJIEKTPOHHOTO 00yUeHUs U AUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHl.

Jlokanvnovie akmot 00:

e VcraB MKOY r. Actpaxanu «COILL Ne74 um. I'. Tykas»;

e [lonoxxeHne o AOMOTHUTENBHON 00IIE00pa3oBaTeIbHOM OOmIepa3BuBaromiei nporpamme MBOVY .
Actpaxanu «COIL Ne74 um. I'. Tykasy»;

e [lomoxxenue o mopsake u (Gopmax NpoBeAeHHUS aTTecTaluud oOydarolmuxcs oObeAUHEHUN
nonojHuTeIbHOTO 0Opa3zoBanust MBOY r.Actpaxanu "COILL No74 umenu ["abaymier Tykas".

HanpaBieHHOCTH IPOrpaMMbl — €CTECTBEHHOHAYYHAS.

[Tporpamma HampaBiieHa Ha GOPMUPOBAHHUE Y OOYUYAIOIIUXCS HAYYHOTO MHUPOBO33PEHHS, KPUTHUECKOTO
MBIIIUICHUS,, OCBOCHUE METOJIOB HAyYHOI'O MO3HAHUS U Pa3BUTUE HCCIICIOBATEIBCKMX KOMIICTCHIIMH B OOJIACTH
€CTECTBEHHBIX HaYK.

AKTYaJIbHOCTH MPOTPaAaMMBbI

EcrecTBeHHOHay4YHOE 00pa3oBaHUE MPHU3BAHO OOCCIICYMTH BBHIMYCKHUKAM BBICOKYK) OHOJIOTHYECKYIO,
9KOJIOTUYECKYIO U MPHUPOJOOXPAHHYI IPaMOTHOCTD, a TaKkkKe cHOPMUPOBATH Y OOYUAIOIIMXCS MIPEICTABICHUE O
po(hecCHOHATLHOMW JCATEIILHOCTH B IaHHBIX Cepax.

buoTexHonorus — 3TO Hayka O METOJaxX W TEXHOJOTHSX MPOU3BOJACTBA PA3JIMUYHBIX BEIIECCTB
(JIlekapcTB, IPOJIYKTOB | JIP.) C UCTIOJIB30BAHUEM MIPUPOTHBIX OMOJIOTUIECKUX 0OBEKTOB U IIPOIIECCOB.

CoBpeMeHHass OMOTEXHOJIOTHS — 93TO HMHTETpaibHAs HayKa, OMPEACISIONIas HAayYHO-TCXHHYCCKHUI
nporpecc, o0beTuHsromas GyHIaMEHTATBHYIO, PUKJIAHYIO HAYKY U TPOU3BOJICTBO.

Cnpasouno:

OcHOBHBIMU HANPABIEHUAMU COBPEMEHHOU OUOMEXHOL02UU ABNAIOMCA!

® cO30aHUe HOBbIX DUONOUYECKU AKMUBHBIX GeUeC U JIeKAPCIMBEHHBIX NPEnapamos Ois MeOUuyUHbl,
NO380MAIOUUX OCYIUECMBUND 8 30PABOOXPAHEHUU PAHHIOW OUACHOCIMUKY U IeYeHlUe MANCENbIX 3a001e8aHULL;

® C030aHUe MUKPOOUONO2UYECKUX CPeOCme 3aujumsl pacmenuli om 0Oone3Hell u epedumeinell,
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bakxmepuanbHulX YOoOpeHull U pe2yiamopos pocma pacmeHull, HO8blX 8blCOKONPOOYKMUBHBIX U YCIMOUYUBLIX K
HeONazonpusmHbIM QaKmopam HeuiHell cpeobl COPMos U 2UOPUOOE CeNbCKOXO3AUCMBEHHBIX PACEHU,

® C030aHUEe UYEHHLIX KOPMOBbIX 000A60K U OUONOSUYECKU AKMUBHLIX Beuecms Ol NOGbIUEHUS.
NPOOYKMUBHOCIU  HCUBOMHOB0OCMSEA. Paspabomka HO8bIx Memo0os OuouHdicenepuu 01a dP@dexmusHoll
npounaKmuky, OUAeHOCMUKY U Mepanuu OCHOBHLIX 001e3Hell CelbCKOXO3AUCTNBEHHBIX HCUBOTNHDIX,

® pazpabomka HOBLIX MEXHONO02UU NOJYYEHUS YEHHBIX NPOOYKMOG O/ UCHONb308AHUS 8 NULEBOll,
XUMUYECKOU NPOMBIULIEHHOCMU, CeNbCKOM X03AUcmee u op.,

® Co30aHuUe MeXHON02Ull 21YO0KOU U IPHexmusHol nepepabomru CceibCKOXO3AUCMBEHHO20 CblPbs,
NPOMBIUUIEHHBIX U ObINOBBIX OMX0O08.

PazBuTne ¥ MIMPOKOE WCIONB30BAHUE COBPEMEHHBIX OHOTEXHOJOTHH B MEIHUIIMHE, IHIICBOH,
(apMareBTHUECKOW TPOMBIIIJICHHOCTH, CEIbCKOM XO3SHCTBE M JAPYIMX OTPACIAX OSKOHOMHUKHU SIBISETCS
OTIPENIENAIONIUM JUISI YCTOMYMBOTO COIMAIBHO-SKOHOMUYECKOTO PAa3BHTHSI CTPaHbI, IOBBIIICHUS KayeCTBa
KU3HU HACEIICHHS.

Baxknelmum GakTopoM YCHEIIHOTO pa3BUTHUS OTEUECTBEHHON OMOTEXHOJIOTMU SIBIISIETCS AajbHellliee
COBEPIICHCTBOBAHUE CUCTEMBI OHMOTEXHOJOrMYecKoro oOpazoBaHus. CoBpeMeHHOE OOy4yeHHE IIKOJbHUKOB
HEBO3MOXXHO 0€3 03HAKOMJICHHS C TPUOPHUTETHBIMU HAMPABICHUSIMH OMOJOTUYECKUX HAYK M MX HHTETPAIHH C
JIPYTUMH  TIEPCTIEKTUBHBIMH CMEXHBIMH OoOnacTsiMu. [loAroToBKa O0O0ydYaromMxcsi K CaMOCTOSITEIHHOMY,
OCO3HAHHOMY BBIOOPY MpO(dEeccHn J0JDKHA SBISTHCS 00s3aTENbHON YacThI0 TAPMOHWYHOTO Pa3BUTHS Ka)JIOW
JUYHOCTH M HEOTPBHIBHO pAcCMaTpUBATBHCS B CBSA3KE C (DM3WYECKUM, DMOIMOHAIBHBIM, HHTEIJICKTYaJIbHBIM,
TPYAOBBIM, CTETHYECKUM BOCITUTAHUEM.

VIMeHHO B TIOJPOCTKOBOM BO3pacTe MPOMCXOIUT 3HAKOMCTBO C OCHOBAaMH €CTECTBEHHBIX HAyK B UX
€IMHCTBE M B3aMMOCBS3SX. DTO HAa€T YYCHHUKY KIIFOY K OCMBICICHHIO JIMYHOTO OIIBITA, ITO3BOJISISL CHENaTh
SIBIICHHSI OKPY)KAIOIIET0 MHpa TMOHATHBIMA M 3HAaKOMBIMH, HalWTH CBOIO HHIIY (TI0 MHTEpecaM) B 00IacTu
€CTECTBEHHBIX HayYK.

HoBu3Ha mporpamMmbl 3akiodaeTcss B TOM, YTO TIporpaMMa MpeaycCMaTphBaeT —MpPaKTHKO-
OpUEHTHpPOBaHHOE 00yueHue. B ocHOBY yueOHOro Marepuala roJjiokeHa CucTeMa OTAEIbHBIX CaMOJIOCTATOYHBIX
MOJyJiel, TIOCBAIICHHBIX PA3JIMYHBIM OTpPAcisiM, B TEXHOJOTMYECKOM IHMKJIE€ KOTOPBIX MPUMEHSIOTCS
Ouosoruueckue mpoiecchl (MUIIEBbIE TEXHOJIOTHH, MOJIEKYISIpHAs KyXHs, KOCMETOJIOTUs, Mpou3BoacTBo BA/I,
KOPMOB, yIOOpEHHUIA).

OTan4uTeIbHASA 0CO0EHHOCTH MTPOrPaMMBbI 3aKJII0YAETCS B IIUPOKOM HCIOJIb30BAHUHM MHTEPAKTUBHBIX
METOJIOB 0OydeHusI U pazHooOpa3HbIX GopM OCBOeHUs yueOHOTO Marepuana. [Ipennmaraempie GopMbI OCBOCHHS
y4eOHOr0o Marepuaja B COYETaHMM C Pa3IMYHBIMU BUIAMH JESITEIbHOCTU JAETed MO3BOJISIOT MENarory moJiHee
YUUTBHIBATh HHTEPECHI, HHIUBUIYAIbHbIE OCOOCHHOCTH KaXKIOro peOEHKa, a TakkKe JJaloT BO3MOXKHOCTh
00y4arouuMcs IPOsBISATH ce0s TBOPUECKHU.

B xoze ocBoeHust mporpaMmbl 00yJaroIuecs y4yaTcss OCMBICIMBATh MPUYUHHO-CIICCTBEHHBIE CBS3U B
OKpY)KalollleM MHpE, B TOM 4YHUCIE Ha MHOrooOpa3HOM pPErHOHAJIbHOM MaTrepHalie, OBJIaJIeBalOT OCHOBaMU
MIPAKTUKO-OPUEHTUPOBAHHBIX 3HAHMM O YeNOBEeKe, MpHpojJe W O0lIecTBe, a TakKe KOMIETEHLHUSIMH IO
MOATOTOBKE, HAMMCAHMUIO HCCIIEIOBAaTENbCKUX paboT W MyOJMYHOMY MPEACTaBICHHUIO pPE3YJIbTaTOB CBOEH
JeSITeIbHOCTH.

[IpencraBienne wucciaenoBaTeNbCKUX pabOT Jomyckaercs B (opmMe YCTHOTO WU CTEHIOBOTO
noxnana. [lannas ¢opma oT4eTHOCTH CHOCOOCTBYeT (HOPMHPOBAHUIO Yy TMOJIPOCTKOB OTBETCTBEHHOCTH 32
BBITIOJIHEHUE Pa0OThI, JIOTMKU MBILIUICHUS, YMEHHUS 3aUHTEpPEecOBaTh ayAUTOPHIO, OTCTAaMBaTh CBOE MHEHHE,
MPaBWJIBHO HUCIOJIb30BaTh HEOOXOJUMYIO HAYYHYI0 TEPMHUHOJIOTHIO, KOPPEKTHO U TPAMOTHO BECTH
TIMCKYCCHIO.

IIpu >TOM pacTymuii 4YeJOBEK I0JIydaeT BO3MOXHOCTh IPOSBUTH CEO0s, MEPEXKHUTHh CUTYALUIO
ycnexa. DTOT MOMEHT 4pe3BbIYaHO BaKEH s Jr000r0 peOeHKa, a OCOOCHHO JUId JAeTeil, HeyBEepEeHHBIX B
ce0e, CTpajJarollUX TEMU WIM HWHBIMH KOMILJIEKCAMM, HCHBITHIBAIOIIMX TPYAHOCTH B OCBOEGHUH ILKOJBHBIX
IUCUUIUIMH. VHIMBUAYadbHBI MOIXOJ MO3BOJIAET AaXKe B paMKax IpYINNoBOW (GOPMBI 3aHATHH pacKpbiTh U
pa3BUTh TBOPUYECKHE COCOOHOCTH KaXKJ0TO.

JIOTIO/THUTEIbHOCTh MPOrPaMMBbI

[Iporpamma ¢opMHpyeT colMaIbHO-3HAUMMbIE 3HAHUS W HaBBIKM B 00JACTH €CTECTBEHHBIX HaYK,
coJieiicTByeT (OPMHUPOBAHUIO MOHUMAHHS B3aMMOCBS3U MPEIMETOB €CTECTBEHHOTO IMKIJIA (XUMUs, OHOJIOTHS,
¢u3uka u 11p.), HanpaBJeHa Ha OoJiee rIyOOKOe N3yYeHHE JAHHBIX PEIMETOB.

B nmporpammy 3anoxena cojepxareiabHas OCHOBA Ul IIMPOKOW pealu3allié MEXIPEIMETHBIX CBS3Ei,
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Ipuydas JeTe K palMOHAIbHO-HAyYHOMY U 3MOIMOHAIbHO-IIEHHOCTHOMY ITOCTH)KEHUIO OKPYKAIOLIEr0 MUpA.

bnaronaps uMHTErpalMM €CTECTBEHHOHAyYHBIX M COLMAJIbHO-TYMAaHHUTapHbIX 3HAHUM, B paMKax

JaHHOM TPOTrpaMMbl MOTYT YCHEIIHO (B TOJHOM COOTBETCTBHM C BO3PACTHBIMH OCOOEHHOCTSIMH) PEIIaThCs

3aa4u OMOIKOJIOTMUECKOTO 00pa30BaHMs U BOCIIUTAHUS.

Ilegarornyeckasi mejiecoo0pa3HoOCTb NPOrpaMMbl 0OYCIIOBJICHA TeM, 4TO €€ peanu3alisi MO3BOJSET
pacupuTh U yriyOuTh 3HAHUS OOYYaIOUIMXCS MO BCEM OCHOBHBIM pa3zeiaM IIKOJBHOTO Kypca OHOJIOTHH.
[IporpaMma TrOTOBUT OOydYarOLIMXCSl K YYacTUIO B OJIMMIIMAJAAX, KOHKypcaX, Hay4YHO-IPAKTUYECKHX
KOH(EpEHIHMIX €CTECTBEHHOHAYYHOW HANPaBJICHHOCTH, TAKUX KaK:

— Beepoccuiickuii KOHKYpC FOHOIIECKUX UCCIIe0BAaTENbCKUX padoT umenn B.1. Bepuajackoro;

— Beepoccuiicknii KOHKYpC FOHBIX MCCIIEIOBATEIEH OKPYXKAIOIIEH CPENIbL;

— Beepocculickoi oiMMIMaae 1o €CTECTBEHHOHAYYHOM I'PaMOTHOCTH;

— 00JIaCTHBIX HAYYHO-TIPAKTHUECKUX KOHPEPEHIUAX U JAPYTHX.

[IporpaMma yduThIBa€T MHTEPECHl M CKIOHHOCTHM YYAIMXCSl U IPENOCTABIISIET BO3MOXKHOCTH BbIOOpa
CcOOCTBEHHOM TPAaEeKTOPUM OOYyYEHUs, MO3BOJIAET YYalIUMCS, LI€JICHANPaBIEHHO TOTOBUTHCS K MOCTYIUIEHHUIO B
BY3bl 10 OMOJIOTMYECKMM M MEIULMHCKUM CIEHUANBbHOCTSAM, YOeIUThCS B MPAaBWJIBHOCTH BbIOOpa Oymyluen
npodeccuu.

CoTBOpuecTBO negarora W JeTel CroCOOCTBYET 3aMHTEPECOBAHHOCTH B TBOPYECKOW J1E€ATENBHOCTH,
MIPOSIBIIEHUIO CaMOCTOSITENIbBHOCTH, aKTUBHOCTU. OOIleHHE CO CBEPCTHHKAMM BOCHHUTHIBAET KOJUIEKTHBU3M M
OTBETCTBEHHOCTh 3a OOIlee /€0, OKa3bIBaeT IIOJIOKUTEIbHOE COIMAJIbHOE BIUSHHE B IOCTPOCHUU
B3aMMOOTHOLIEHUH JAeTel Ipyr ¢ Jpyrom.

Anpecat mporpammbl — oOyJarontuecs 13 - 17 ner, He3aBHCHMO OT YPOBHS CIIOCOOHOCTEH B 001acTH
Ouosorumu.

[ToapocTKOBBIN BO3pacT — mopa BbIPaOOTKHU B3IJISIOB U yOeKIeHUH, GOpMUPOBaHUS MUPOBO33peHHs. B

CBSI3M C HEOOXOJAMMOCTBIO CaMOONPEEIIEHNs BO3HUKAET MOTPEOHOCTh pa3o0paTbcs B OKPY)KEHHWU U B CaMOM

cebe. IMeHHO MHPOBO33pEeHHE U NpPEACTOsIIee NPOoPECCHOHATBHOE CaMOONPEIeIEHHE CTAHOBSATCS OCHOBHBIMU

HOBOOOpPA30BaHUSAMU JIMYHOCTH CTapIIEKIaCCHUKOB. B 3TOM Bo3pacTe MPOUCXOTUT cHCTeMaTH3alus

MOJIy4EHHBIX 3HAHWH, YCBOCHHE TEOPETUYECKUX OCHOB PA3JIMYHBIX AUCLUILINH, 0000LICHNE 3HAaHUH B €IUHYIO

KapTUHY MHpa, Io3HaHue QmiIoco(ckoro cMmbicia sBaeHUH. [losBisercs nuHTepec K CONEpKaHHUIO U MPOLECCY

yueHMs] T.K. BKJIIOYAIOTCA MOTHMBBI CAMOOIPENEICHUS M IOATOTOBKM K CAMOCTOSITENIbHON KHU3HM.

CrapiieKkIaCCHUKH YK€ TOTOBBI K caMO0Opa30BaHUIO.

[IpuMeHsiemMble Ha 3aHATUAX METOJbI OOYUYEHUS M COAEPIKATENIbHBIH KOMIIOHEHT MPOrpaMMbl B IOJHOM
Mepe OTBEYAIOT BO3PACTHBIM OCOOEHHOCTSAM JeTeid. B 3ToM Bo3pacTe NOJIPOCTKM OCO3HAHO Y4YacTBYIOT B
HCCIIEI0BATENILCKOM 1EATEIbHOCTH, CO3a0T M OCYILECTBIISIOT CBOM OMO3KOJIOIMUYECKHE MPOEKThl. BpicTynnenue
Ha OMOAKOJIOTMYECKUX KOHKYpCcaX, y4acTHE B OJIMMIIMAJaX pa3HOrO YPOBHS, SIBISETCA MPOBEPKOH HE TOJIBKO
MOJIy4E€HHBIX TEOPETUUECKUX 3HAHUH, HO U UX MPAKTUYECKOTO OCMBICICHMSL.

HaGop gereil B rpymnmy OCYIIECTBIISIETCS HA OCHOBAaHMM PE3YJIbTAaTOB IPEABAPUTEIBHOIO WHAMBUIYAIBHOTO

co0eceJoBaHNUs W AHKETHPOBAHMUSA C LEJIbIO O3HAKOMJICHMS C MHTEpecaMM M IOTPeOHOCTAMHU JAeTei],

BBISIBJICHUS] MOTHBOB UX BbIOOpa M XapakTepa 3aMHTEPECOBAHHOCTU B 3aHATHSX.

HanonusemocTs yueOubIx rpynm: 12 - 15 yenosek.

Cpok ocBOeHHSI POrPAMMBI, PeKUM 3aHATHH

Cpok ocBOEHUS NPOrpamMmbl — 2 roia.

1 ron oOydeHust — 6a30BbI ypoBeHb, 00bEM MporpaMMbl — 70 yueOHBIX yacoB. 3aHATHs NpoBoIATCA 1
pa3 B HEJEII0, MPOJIOJDKUTENLHOCTHIO M0 2 yaca (40 MuHyT 3aHsTHE, epepbiB He MeHee 10 munyT). KonnuectBo
oOyuaromuxcs B rpymnne cocrasiseT 10-15 yenosek.

2 roJl 00y4eHus: — NpOJIBUHYTHIH YpOBEeHb, 00BEM mporpaMmel — 70 ydeOHBIX yacoB. 3aHATUS MpoBoasATcs 1
pa3 B HEJIENo, MPOJOJDKHTENbHOCTBIO Mo 2 yaca (40 MHMHYT 3aHsATHe, nepepblB He MeHee 10 MHHYT).
KonnuectBo oOyuatomiuxcs B rpymme cocranister 10-12 yenosexk.

®opMbl 00y4eHMsI: 3aHATHS [0 JONOJIHUTENBbHOM 0Opa3oBarenbHOI obmepassuBaromeil IIporpamme
«BHOTEXHONOTHS» OCYIECTBIAIOTCA B OYHOM ¢opme U 0OydyeHHMs C MPUMEHEHHEM JMCTaHLMOHHBIX

00pa3oBaTeNbHBIX TEXHOJIOTHI (TI0 HEOOXOUMOCTH).
st o0yyeHMsi ¢ NPUMEHEHHEM IMCTAHUMOHHBIX 00pPa30BATEJBHBIX TEXHOJOTHMH MCIOIb3YIOTCA

TEXHUYECKUE CPEJICTBA, a TaKkKe MH(POPMALMOHHO-TEIEKOMMYHHKAIIMOHHBIE CETH, 00ecIeunBaloIIne nepeiavy

0 JIMHUAM CBSI3M  yKa3aHHOW uHopmanuu  (oOpa3oBaTelbHble  OHJIAWH-TUIATGOPMBI, LHU(POBBIE

00pa3oBaTeNbHBIE PECYPChI, pa3MelIeHHbIE Ha 00pa30BaTEebHBIX CalTax, BUACOKOH(pepeHun, BeOunapol, Skype

- obmenue, E-mail, oGnaunsie cepBuch u apyrue).
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Ha 3aHsTHAX HCNOB3YyIOTCS pa3HOOOpasHbie popMBbI padoThI:
e  TpYNNoBas U MHIUBUAYyaJbHas paboTa;
®  TpakTHYecKas paboTa;
®  IIPOCKTHAs U MCCIEIOBATENbCKAS ACATEIbHOCTD;
e  paboTa Mo MOArPYIIaM U B MUKPOTPYIIIaX.
Lenpb u 3a1a4u NporpaMmel
Heas mnporpammbl — ¢QopMupoBanue Yy OOYyYaIOUIMXCS  €CTECTBEHHOHAYYHOIO  IPAKTHKO-
OPUEHTHUPOBAHHOTO HAYKOEMKOTO MHUPOBO33PEHHSI Y€pe3 O3HAKOMJIEHHWE C IMPUOPUTETHBIMHU HAIPaBJICHUSAMHU
pa3BUTHSI OMOTEXHOJIOTUI U BKIIOYEHHE 00YUYaAIOUIUXCsl B UCCIIEI0BATENbCKYIO JESTENbHOCTD.
3agaum 1-oro roga o0yvyeHus:

Pazeusarwwue:

1. Pa3BuBaTh 1O3HABaTeNbHBIE HHTEPECHl W KPYro3op oOydaroluxcs, CcrnocoOCTBOBaTh
(OpMUPOBAHHIO €CTECTBEHHOHAYYHOTO MBIIICHHS;

2. Pa3BuBaTh HaBBIKM HCCIIEIOBATENLCKOM pa0OThl, OLIEHOYHO- MPOTHOCTUYECKON NESATENIbHOCTH C
y4€TOM HOPM U IpaBUJI IPUPOIOTIOIB30BAHUS;

3. Pa3BuBath y oOyuatonuxcs | T-komneTeHIIMY U THPOPMALIMOHHYIO KYJIBTYPY;

4. CriocoOCTBOBaTh Pa3BUTHUIO TOJIEPAHTHOCTH M KOMMYHMKATHBHBIX HAaBBIKOB (YMEHHE CTPOUTh
CBOM OTHOILIEHUS, padoTaTh B IPYIIE, C ayIUTOPUEH ), HABBIKOB IIPE3EHTALINN PE3YIbTATOB CBOEH JESITEIbHOCTH,
CaMOoIpe3eHTAI[UHH.

Bocnumamenvnuie:

1. BocriutaTh YyBCTBO YBEPEHHOCTH B CBOMX CHJIAX, OTBETCTBCHHOCTH, HPABCTBEHHOTO OTHOIICHHUS K
OKPY)KaIOIIEMy XHBOMY W HEXXKUBOMY MUY, K caMoMy cebe;

2. CrocoOcTBOBaTh (POPMHUPOBAHUIO COOCTBEHHOTO MHEHHS O MEXaHH3MaX HayJYHO-TEXHHUYECKOTO
mporpecca, B TOM YHCJIe BHEJAPSHUS B TIOBCETHEBHYIO KU3Hb OMOTEXHOJIOTHH;

3. BocriutaTh 9yBCTBO TOBApHUIINIECTBA, TEPITUMOCTH K Uy)KOMY MHECHHIO,

4. ITproOmuTh 00yJaIOMUXCs K 3I0POBOMY 00pa3y >KU3HH.

Oopazosamenvnvie:

1.Ilo3HakOMHUTh OOYYarONIUXCS HAYKOW OHMOTEXHOJOTHMEW: ¢ OJTalmaMd pPa3BUTHS, OCHOBHBIMH
HaIpaBJICHUSAMU U METOJIaMH, 3HaYEHHEM B JKU3HHM YeJIOBEKa, JOCTIXKEHUSIMHU, MPOOIeMaMu U MEpPCIeKTUBAMU
WCI0JIb30BAHMUS, B3AUMOCBSI3SIMU C JPYTUMU OMOJOTHUYECKUMH HAayKaMu;

2. Pactmputh 1 yriayOUTh 3HaHUS OOYJArOIIMXCsl B 00pa30BaTEIbHBIX 001aCTsIX OHOJIOTHS U DKOJIOTHS;

3. Cnoco6cTBOoBaTh (OPMHUPOBAHUIO TIPEACTABICHHS O COBPEMEHHBIX METOJaX OWOTEXHOJIOTHHU.
[To3HaKOMUTE € MPUMEPAMU MOTYUYECHHUS KIOHUPOBAHHBIX M TPAHCTC€HHBIX OPraHW3MOB, 00JACTSIMU IPUMEHEHHS
FeHOMOAU(PUIIMPOBAHHBIX OPTAaHU3MOB U MPOTYKTOB UX KU3HEAEATEIHHOCTH;

4. PackpbITh pojib OMOTEXHOJOTHUU KaK MPUOPUTETHOTO HAMPABJICHUS B HAYYHO-TEXHUYECKOM MpoTrpecce,
MO3HAKOMUTh C JTUYECKUMHU MpoOIeMamMH, BO3HHUKAIOMIMMH IPU PA3BUTHH OUOTEXHOJOTHUH, OMACHOCTSIMHU
JKOJIOTHYECKU Oe3rpaMOTHOM AEATEeIbHOCTH.



1.2. Coaepsxanue nmporpaMmbl
1.2.1. YueOHblii nj1aH

Ne HazBaHue pa3jesa, TeMbl KoaunuecTBo yacoB ®opMbI KOHTPOJISI
/1 Bcero | Teopus ‘HpaKTI/IKa
1 1 rox o0y4yeHusi — 6a3oBblii ypoBensb (70 yacoB)
1.1 [BBonHOe 3aHsTHE. 1 1 Bxoonoii konmpoi/
YCTHBIH OIIpOC,
AHKCTHPOBAHUE
1.2 [Tema 1. 3HaKOMCTBO ¢ OMOTEXHOIOTUEN. 6 2 4 becena, coobrienus,
Bsenenue B Kypc. TeCTUPOBAaHUE,
IpakTHyeckas padbora
1.3 [Tema 2. TeopeTHUeCKre OCHOBBI 21 11 10 'YcTHbIe cooOmIeHus,
OHOTEXHOJIOTHUHU MpakThyeckas padoTa,
TECTHPOBAHUE
1.4 Tema 3. OOBEKTEI OHOTEXHOJIOTHH, 16 6 10 Hab6mronenue, 0decena,
[IPUHIIUIIBI UX KYJIbTHBHPOBAHHUS MpakTHIeckas padboTa,
TECTHPOBAHNE
1.5 [Tema 4. BruoTeXHOJIOTHS UCIIOIL30BAHUS 10 4 6 Hab6mronenue, 0decena,
TPOKIKEBBIX KIICTOK MpakTHIeckas padboTa,
TECTHPOBAHUE
1.6 Tema 5. BHOTEXHOJIOTHH B KU3HU 8 6 2 HaoOmronenue, 6ecena,
YeIOBEKa MpakTHIeckas padoTa,
TECTHPOBAHUE
1.7. Tema 6. [IpakTHKyM 1O IPOCKTHOM 1 8 2 6 Habnronenue, Gecena
MCCIIEIOBATEILCKON AESITEILHOCTH [IpaxTrueckas paboTa,
3aIuTa
HUToro: 70 32 38
2 roa 00y4eHHs1 — MPOABUHYTHIi ypoBeHb (70 yacoB)
1 Paznen 1. OcHoBbl OuoTexHosioruu (18 yacos)
1.1 Bsogunoe 3ansarue. 1 1 - Bxoonoti konmpoiwl
YCTHBIH OIpOC,
AHKETHPOBAHUE
1.2 [Tema 1. Buorexnomnorusa. Beenenue B 9 2 7 HaGnronenue, 0ecena,
Kypc [paKTHIeckas padoTa,
CO00IIIEHUS
1.3 Tema 2. O0OBbEKTbI OMOTEXHOJIOTHH, 8 3 5 Hab6nronenue, 6ecena,
[PUHIUIIBI UX KYJIbTUBHPOBAHUS [paKTHYecKas padoTa,
TECTUPOBAHUE
2 Paznen 2. Knerounast unskeHepusi (20 yacos)
2.1 [Tema 3. Ucmnonb30BaHue KyJIbTyp 9 4 5 Ha6nronenue, 6ecena,
[PACTUTEILHBIX KIIETOK MpakTU4eckas padora,
COOOIICHNS,
PKCKYPCHSI,
TECTUPOBAHUE
2.2 Tema 4. BUOTEXHOJIOTHS KIETOK 11 5 6 Hab6mronenue, 0becena,
PKUBOTHBIX U YEJIOBEKA npakTu4eckas padora,
COOOIICHNS,
TECTUPOBAHUE
3 Paznen 3. 'ennasi un:kenepus (9 4.)




3.1 [Tema 5. MeTo1bI TeHHON MH)KEHEPHH 4 2 2 Hab6mronenue, Oecena,
[pakTHyeckas padboTa

3.2 [Tema 6. ['ennas umxeHepus Ha ciyx0e y 5 5 - Habnronenue, 6ecena,
Yes0BeKa cO00I1IEeHMS],
TECTUPOBAHUE

4 Paznen 4. O61acT npuMeHeHNsl TOCTUKeHUI onoTexnoaoruu (16 4.)
4.1 Tema 7. BUOTEXHOJOTUU B MEIUIIUHE 7 4 3 DKCKYpCHH Ha
MPEITPHUSTHS,
HaOmroneHue, odecena,
COOOIIeHUS,
TECTUPOBAHUE
4.2 [Tema 8. BUOTEXHOIOTHH U ITPOU3BOJICTBO 9 4 5 DKCKYpCHH Ha
MPEITPHUSTHS,
npodeccuoHalbHbIE
poObl, HAOI0IeHUE,
Oecera, COOOIECHHS,
TECTUPOBAHUE
5 Paznea 5. [lpakTuKYM 10 IPOEKTHOM M MCC/Ie10BaTeIbCKOM AeATeJbHOCTH (7 4.)

5.1 Tema 9. [IpoexTHast/uccinenoBaTeIbCKast 7 1 6 Habmonenue, Oecena.

NeaTeTBbHOCTh 10 MaTepHary Kypca [TpoexTHast 1

MCCIIETIOBATENLCKAS

eATEeIbHOCTD. 3aINTa

MPOEKTOB U

MCCIIETIOBATEILCKUX
aboT

HToro: 70 30 40

1.2.2. Copnep:xkanue y4yeOHOIo0 MmJjaHa
Conep:xanue yyeOHoro mjiana 1 roga ooyuenust
(6a3oBbIii ypoBeHsb, 70 yacoB)

BBoanoe 3ansitue (1 yac).

Teopusi: VNHCTpyKTaX 1O TeXHHKE Oe3omacHOCTH. BBeneHue B TeMy. YPOBHU OpraHM3alldd >KUBOU
MPUPOJBL: MOJEKYISIPHBIM, KIETOYHBIA, OPraHU3MEHHBIM, MOMYISIUOHHO-BUIOBOM, OHOTr€OIEHOTHYECKH,
o6uocepusiii. Hayuno-texHosnornueckne 0COOEHHOCTH COBPEMEHHOT'O ATara pa3BUTHS OOIIEeCTBA.

Hcnonvsyemoe 0bopyodosanue: HOyTOYK, TUAAKTHUECKHE MaTEpPHAIIbI.

Dopma KoHmpoA: BXOJTHOU KOHTPOJIb — aHKETHPOBAHHE, YCTHBIN OTpoC.

Tema 1. 3HakoMcTBO ¢ OMOTEexXHOJIOTHel. BBenenue B kypc (6 4acoB)

Teopusa: ba3oBble 3HaHUS (aHATU3 CMEXHBIX IIKOJBHBIX MPEeIMETOB). buorexHomorus, 3agauu, 3Tarbl
pa3BUTHS, HATIPABICHUS U METOIbl COBPEMEHHOM OMOTEXHOJOTHH: I'eHHAasl MH)KEHEpHsl, KIIETOUHAs HHKEHEpHs,
kinoHupoBanue. Cdepbl TpuUMEHEHUs OUOTEXHOJIOTHMH (CEbCKOe  XO3SMCTBO, MEAWIIMHA, MHIIEBas
MIPOMBIIIJIEHHOCTh, YHEPreTUKa | T.I1.), OnomenuiuHa, 6uodapmakosnorus, ononHpopmaruka, ononuka. Cszu
OMOTEXHOJOTHH C OMOJIOTHYECKUMHU, XUMUYECKUMU, TEXHUYECKHUMH U JPYTUMU HAyKaMH.

Ilpakxmuxa: 3HaKOMCTBO ¢ JnabopaTopHbIM oOopyaoBaHueM. PabGota ¢ MuKpockonoMm (TpaBuia
oOpallleHrs: ¢ MUKPOCKOIIOM, BUJbI MUKPOCKOIIOB, TPAKTHKA M3TOTOBICHUSI MHUKPOIPENapaToB). 3HAKOMCTBO C
TEXHOJIOTUEHN MCCIEI0BATENbCKON U TPOEKTHOM J1€ATEIbHOCTH.

Hcnonvsyemoe o0bopyoosanue: HOYTOYK, AMTAKTUYECKUE MaTepuaibl, MHUKPOCKOI, MHUKpOMpENaparsl,
naboparopable Bechl, yamku Ilerpu, numetku [lacTtepa, MHUKpPOCKOIN, MUKpOMpENnaparhbl, MpeIMETHbIE H
MMOKPOBHBIE CTEKJIa, HUTPATOMEp, THUIPONIOHHAS CUCTEMA, KOMILIEKT JabopaTtopHoro obopynoBanus «Pacrenus u
WX cpefa oOuTaHUs», KOMIUIEKT JlabopaTopHOTo 00opynoBaHus «CelbCKOX03SIICTBEHHBIE KYIbTYphI», MPHOOD
KOHTPOJISI TApaMETPOB TOUBHI.

@Dopma konmpons: decena, HAOMIOAEHNE, YCTHRIE COOOIIEHHS, MpaKTUdYeckas padoTa, TECTUPOBAHHUE.

Tema 2. Teopernueckue 0CHOBBI 6MoTeXHOJIOTHH (21 yac)

Teopusa: OpraHnyeckue COEIWHEHUS: YrIIeBObl, TUNuAbl, 6enku. Hyknennoseie kucnotsl. JJHK, PHK.
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HacnenctBenHass wuH(poOpMamus: TIeHETUYECKUH KOJ, TOHATHE O TEHaX, TIEeHHBIX MyTauusx. Bupycesl.
[TpokapuoTsl: cTpoeHHe, MHOrooOpasue, 0COOCHHOCTH MeTaboym3Ma, pa3MHOXKeHHe. DykapuoTsl. Kierka —
nenoctHas cucrema. OpraHouapl. OcoOEHHOCTH CTPOSHHS W MHOrooOpasue KJIeTOK TpHOOB, pAaCTEHHIA,
KUBOTHBIX. TkaHU. MUTO3.

Ilpakmuxa: cTpoeHHE KJIETOK IMPOKAPHOT M SYKApHOT, MHOrooOpa3ue >KMBOTHBIX KIIETOK, JEJICHUE
KIeTku (MuTo3). Pabora ¢ MHUKpPOCKONOM, MHKpOIpernapaTamMu. 3anojHeHne Taomuibl «CpaBHEHUE CTPOCHHS
OaKTepUaNTbHOMN, PACTUTEIILHOMN U dKUBOTHOH KIIETOK.

Hcnonvsyemoe obopyodosanue.: HOyTOYK, TUAAKTUUECKUE MaTEPHUAIIBL.

Dopma KOHmMpoA. yCTHBIE COOOUICHUS, TIPAKTHIECKas paboTa, TECTUPOBAHHE.

Tema 3. O0beKTbI 0MOTEXHOJIOTHH, IPHHIUIIBI UX KyJIbTHBHPOBaHus (16 yacoB)

Teopus: llpunuun or6opa OMOOOBEKTOB JUIsi POU3BOJACTBA. [lepBUYHBIE U BTOPUYHBIE METAOOJUTHI.
OCHOBHbBIE KpUTEPUM OLEHKH OMOTEXHOJOTMYECKHX IPOLIECCOB: MPOAYKTUBHOCTH, JKOJIOTMUYECKAsh YUCTOTA,
KOHEYHasi KOHLEHTpalus NpoaykTa U T.1. CBEpXCUHTE3 NPOAYKTOB Y OMOOOBEKTOB C U3MEHEHHbIM I'€HOTHUIIOM.
XpaneHue 6MOOOBEKTOB: METOABI U yCIOBHUS XpaHeHus. Ilepuoanueckue mepeceBbl, XpaHEHHE MPU HUZKUX U
YyIBTPAaHU3KUX TEMIIepaTypax, XpaHEHUWE B BBICYIIEHHOM COCTOSHUHM. VI3MeHeHHss B KIeTKax Ipu
00€3BOKMBAaHUU. Y CJIOBHSI pEaKTUBALIMU U OIIPE/IEIEHNE KU3HECTIOCOOHOCTH KIIETOK.

CyOctparbl a1 KyJIbTUBUPOBaHUS OMOOOBEKTOB. XapaKTEpUCTHKA BAXKHEUIIMX IPYMHN MHUTATEIbHbBIX
cyOCTpaToB, HCIOJIb3yeMBbIX B OHoTexHojoruu. CocTaBieHHE peuenTyp nuTaTenbHbIX cpea. Cpenbl s
BBIPAILMBAHUSl KJIETOK PpAcTeHH, >KMBOTHBIX, MUKpoopraHusmoB. Poct u pasButue xierok. Kuneruka
KJIETOYHOTO pocTa. BiusHue ycnoBuil cpelbl Ha pocT KIETOK. Perymsanust ckopoctu pocTa kieTok. OCHOBHbBIE
METO/bl OOecreyeHus] acenTuyeckux yciaoBui. OOImMe NpUHIUIB U MNpoOJeMbl MacHITaOUPOBaHUS B
OMOTEXHOJIOTHH

IIpakxmuka: TPUTOTOBJICHUE MUTATEIbHBIX CPEI.

Hcnonvsyemoe obopyoosanue: HOYTOYK, NUIAAKTUYECKHE MaTepuaibl, JabOpaTOpHbIE BECHI, YalllKH
[Terpu, nunerku [Tacrepa.

@Dopma koumpons.: HabmoIeHne, 0ecena, YCTHbIE COOOIICHMS, IPaKTHYECKask paboTa, TECTUPOBAHHE.

Tema 4. BUOTEXHOJI0TUS MCIIOJIb30BAHMS APOAKEBbIX KJIeTOK (10 yacos)

Teopus: JlpoxxeBble KiaeTkH. CTpoeHHME M OpraHOMIbI KIETOK. PasmHoxkenue. Hctopusi mzydeHus
IPOAOKEBBIX KJIETOK. X MpruMeHeHre B MPOMBIIIIEHHOCTH U B ObITy. Vcnonbp3oBaHue AposKeil B COBpEMEHHOM
MIPOU3BOJICTBE

Ilpakxmuxka: BeipaniuBaHue ApOXKKEBBIX KIETOK B yamike [leTpu ¢ ucnosib30BaHMEM MUTATEIBHOM CpEIbl.
W3ydeHue moiydeHHOro Marepuana moJ Mukpockornom. OmpeseneHue Beca IPOXOKEBBIX KIETOK B Hayaie
9KCIEPUMEHTA U B KOHIIE.

Hcnonvsyemoe obopyoosanue: HOYTOYK, NUIAAKTUYECKHE MaTepuabl, JabOpaTOpHbIE BECHI, YallIKH
[Terpu, nunetku [lactepa.

@opma konmpoaa: decena, HaOIMIOAEHUE, ONPOC, MPaKTUYECKasi padoTa.

Tema 5. BUOTeXHO0JI0rMM B KU3HH YejioBeka (8 uacon)

Teopus: PazButue meauuusHsl. @apmaxosiorusi. CTBojOBbIE KIeTKH. lIpencraBieHne o KIETOYHOU U
reHHOW uHxeHepuu. Tpancrutantanorus. Co3lgaHue HCKYCCTBEHHBIX OpraHoB. KioHupoBanue. DTHYECKHE
po0IeMbl B COBPEMEHHON MEAUIINHE.

[Tpou3BOICTBO MUILIEBBIX MPOAYKTOB, MUILEBHIX 100aBOK. ['eHeTHUECKH MOAU(PHUIIMPOBAHHBIE TPOTYKTHI.
Hcnonb3oBanne 6MOMACCHI ISl MOAKOPMKHU C/X )KUBOTHBIX, TP MPOU3BOJICTBE CTPOUTEILHBIX MaTEPHAIIOB.

Manootxonnbie TeXHOJOTUU. OTXOAbl OHMOTEXHMYECKUX TPOU3BOJACTB U MYTH HUX YTUIM3AIUU.
buoounctka otxonoB npousBojictaa. [lepepadbotka THO.

Ilpakmuxa: mnpaBuna oOpamenuss ¢ TbO, coprupoBka Mycopa, SKCKYpCHUM Ha HNpeanpusTHs (1o
BO3MO’KHOCTH ), IIPOBEJICHHE MAcCTEP-KJIaCCOB, IPOCBETUTENBCKUX MEPOTIPUATHIA.

Hcnonwvzyemoe obopyodosanue: HOyTOYK, TMJAKTUUECKUE MAaTEPUaIIbI.

@Dopma konmpons: Habmoaenue, Oecena, cooOIIEeHHs, TpakTHYecKask paboTa, TECTUPOBAHUE.

Tema 6. [IpakTHKYM 110 POEKTHON M MCCJIEI0BATEIHLCKOM AeATeIbHOCTH (8 4.)

Teopusi: BpiOOp TeMbl NPOEKTHON WM HCCIENOBATENbCKOM paboThl Mo Kypcy. Teopernueckas
popaboTKa BOMPOCOB.

IIpakmuxa: PaboTa 1o BeIOpaHHON TeMe (MHAUBUIYaJIbHO WK TI0 TPYIIIaM).

Hcnonvzyemoe o0bopyoosanue: HOYTOyK, XUMHUYECKas IIOCYAa, MHUKpOIpenaparbl, MHKpPOCKOII,
3JIEKTPOHHBIE BECHI (B COOTBETCTBUU C BEIOPAHHBIMU TEMaMHU )

Dopma konmpona: 3aluTa MPOEKTOB U UCCIEI0BATEIbCKUX paboT.
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Conepxxanue y4eOHOro njaaHa 2 roga o0y4eHus
(MpoABHHYTHIii YPOBeHb, 70 YacoB)

Paznen 1. OcHoBbl 6HoTEexXHOJ0THH (18 4.)

BBoauoe 3ansatue (1 yac).

Teopus: WVIHCTpyKTax 1O TexHUKe OezomacHocTH. BBenenwe B Temy. HayuHo-TexHonormdeckue
0COOEHHOCTH COBPEMEHHOT'0 3Tamna pa3BUTHs 00IIeCTBa.

Hcnonvsyemoe obopyodosanue.: HOyTOYK, TUAAKTUUECKUE MaTEPHUAIIBL.

dopma KoHmpoas: BXOJTHOU KOHTPOJIb — aHKETUPOBAHHE, YCTHBIN OIpOC.

Tema 1. Buorexnoaorus. Beenenue B kypc (9 yacos)

Teopusa: ba3oBble 3HaHMA (QHAIW3 CMEXKHBIX LIKOJbHBIX IMPEAMETOB). YPOBHU OpraHM3allMM >KUBOM
MPUPOJABL: MOJEKYJISIPHBIM, KIETOYHBIM, OPraHU3MEHHBIM, MOMYISIUOHHO-BUIOBOM, OHOI€OLEHOTUYECKH,
ouochepusii. OpraHuvecKre COSAMHCHHUS: YTIeBOMABI, Junuasl, Ocenku. Hykimennoseie kuciotel. JJHK, PHK.
HacnencrBennas mHpopManus: TeHETUYECKUIN KOJI, IOHSATUE O T€Hax, T'eHHBIX MyTalusaX. Bupycsl, kieTka Kak
L[EJI0CTHAsl CUCTEMa, MHOT000pa3ne KJIETOK, pa3MHOKEHHE, METa00JIN3M.

buortexnonorus, 3amadyu, 3Tanbl pa3BUTHs, HANpaBICHUS U METOJbI COBPEMEHHON OMOTEXHOJIOTHH:
reHHasl MH)KEHEpHsl, KIeTOUYHas WHXKeHepus, kioHupoBaHue. Cdeprl nmpuMeHEeHUs OMOTEXHOJOTMH (CENbCKOe
XO035IIICTBO, MEAMIIMHA, MUIEBAs MPOMBIIIEHHOCTh, PHEPreTUKa U T.1.). BepMmukynupoBaHue, OuomenuiuHa,
o6uodapmakosorus, bnonHpopmarrka, OMoHuka. laTerpamnus ¢ [pyruMu Haykam.

Ilpakmuka: 3HAKOMCTBO C JjabopaTopHbIM oOopymoBaHueMm. Pabota ¢ MHMKpOCKONOM (MpaBuiia
oOpallleHHs ¢ MUKPOCKOIIOM, BUbl MUKPOCKOIIOB, TPAKTHKA M3TOTOBJICHUSI MUKPOIPENapaToB). 3HAKOMCTBO C
TEXHOJIOTUEN UCCIIE0BATEIILCKON U TPOEKTHOM IEATEILHOCTH.

CrpoeHue KIETOK MPOKapHUOT U 3YKapUOT, MHOrooOpa3ue KMUBOTHBIX KJIETOK, JieJIeHuEe KIETKU (MHTO3).
PaboTta ¢ mMumKpockomoM, MHKpompenapaTaMu. 3anojgHeHue Taoiuibl «CpaBHEHHE CTPOCHHS OaKTepUaIbHOM,
PacTUTENBHOMN U JKUBOTHOM KIIETOK.

Hcnonvsyemoe o0b60opyoosanue: HOYTOYK, AMJTAKTUYECKUE MaTepuaibl, MHUKPOCKOI, MUKpPOMpEeNnaparsl,
naboparopuble Bechl, yamku Ilerpu, numerku [lacTtepa, MHUKpPOCKOI, MHUKpONpenaparbl, NpeIMETHbIE H
MTOKPOBHBIE CTEKJIa, HUTPATOMEp, TUJIPONIOHHAs CUCTEMA, KOMIUIEKT JlabopaTopHOro obopyaoBanus «Pactenus u
UX cpena oOMTaHUs», KOMIUIEKT J1abopaTopHOTO 00opyaoBaHus «CenbCKOXO3SMCTBEHHBIE KYJIbTYPhD», IPHOOD
KOHTPOJIS TApaMETPOB MOYBBI.

Dopma koumpons.: 6ecena, HaOIOICHNUE, YCTHBIE COOOIICHHMS, MpaKTHIecKas paboTa, TECTHPOBAHHUE.

Tema 2. O0beKTHI OMOTEXHOJOTMH, MPUHIMUIIBI UX KYJbTHBUPOBaHHS (8 YacoB)

Teopusa: Ilpunuun orbopa OGMOOOBEKTOB ISl MPOU3BOACTBA. llepBUYHBIE U BTOPUYHBIE METAOOIUTHI.
OcHOBHbBIE KpUTEPUHM OLEHKH OHMOTEXHOJOTMYECKHX MPOLIECCOB: MPOIYKTUBHOCTH, JKOJIOTMYECKash YUCTOTA,
KOHEYHasi KOHIEHTpauus npoaykta U T.m. CrnocoObl yCHIIEHUS aKTUBHOCTH OHOOOBEKTOB. CBEpXCHHTE3
MPOJYKTOB y OHMOOOBEKTOB C MU3MEHEHHBIM TI'€HOTHUNOM. CTaOUIBHOCTH T'€HETUYECKUX CBOICTB MYTAaHTOB U
pEeKOMOMHAHTOB. XpaHeHHEe OMOOOBEKTOB: MeTOAbl U  ycioBus xpaHeHHs. CyOKyJIbTUBHPOBaHUE
(mepuonnyecKue mepeceBbl), XpaHEHWE MPU HU3KUX M YABTPAHU3KUX TeMIlepaTypax, Juoduin3anus, XpaHeHue
B BBICYILIEHHOM COCTOSIHMH. VI3MeHeHHsI B KJIeTKax Mpu 00e3BOKMBAHUU. Y CIIOBUS PEaKTUBALIMU U OIIPEIEIICHNE
KU3HECIIOCOOHOCTH KJIETOK.

Cybctpatbl ansi KyJIbTUBHPOBAaHUS OMOOOBEKTOB. XapaKTePUCTHUKA BaKHEHIIMX TPYHN MHUTATEIbHBIX
CyOCTpaTOB, HCIOJIb3yeMbIX B OnoTexHojoruu. CocTaBieHHME pELENTyp NUTaTeNbHbIX cpen. Cpeapl amis
BBIPAIIMBAHUS KJIETOK PACTeHHH, >XMBOTHBIX, MHUKpOOpraHu3moB. Poct u pasButHe kieTok. KuneTnka
KJIETOYHOTO pocTa. BnusHue ycrmoBuil cpelbl Ha pOCT KJIETOK. Perymsuus ckopocTu pocTa KieTok. OCHOBHbBIE
METOJIbl O0eclevyeHusi AacenTHUeCKUuX YciaoBUH. OOImuMe NpUHLMIBL U MpoOieMbl MaclTaOUpOBaHUS B
OMOTEXHOJIOTHH

IIpaxmuxa: TPUTOTOBJIEHUE U UCIIOJIB30BAHUE MTUTATENBHBIX CPEI.

Hcnonvzyemoe o06opyoosanue: HOYTOYK, AWIAKTHUUECKHE MaTepHaibl, J1abOpaTOpHbIE BEChl, YaIIKU
ITerpu, nunerku [Tacrepa.

Dopma konmpona: HabMoeHne, Oecena, yCTHbIE COOOIEHHs, TPaKTHYecKas paboTa, TECTUPOBAHUE.

Paznen 2. Knerounasi un:kenepusi (20 yacoB)

Tema 3. Ucnonb30BaHue KYJbTYP PACTHTEIBHBIX KiIeTOK (9 yacoB)

Teopua: KynbTypbsl KIETOK BBICHIMX pacTeHUH. OCHOBHBIE METOJbl COBPEMEHHON KJIETOYHOM
WH)XCHEPUU - THUOpHIM3alUsl U PEKOHCTPYKIMS KiIeTOK. KioHalibHOE MHMKpOpPa3MHOXEHHE U O37J0POBIICHHE
pacTeHuil. ATrpoTEeXHHYECKOEe IPUMEHEHHE KJIETOUYHBIX KYJIbTyp pacTeHuid. Bropuunblii Mmeraboansm
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PaCTUTENBHBIX KYJIbTYP.

Ilpaxmuxa: Tlocanka pacTeHUH ¢ MCIIOJIb30BaHHE HAOOpa Uil BHIPALIMBAHUS OMOJIOTHUECKUX KYJIBTYP C
aBTOMATH3UPOBAHHBIM KOHTpOJIEM. Brlfenienne npoyKToB BTOPHYHOTO MeTaboau3Ma. DKCKypcus Ha Kadenpy
6otanukun ®PI'BOY BO «YnpsHOBCKHIA rocynapcTBeHHbINH yHuBepcuteT uMenn V.H. YubsnoBay. HUcnonwvsyemoe
obopyodosanue: HOYTOYK, TUIAKTUYECKUE MaTepHaibl, KOMIUIEKT JlabopatopHoro obopynoBanus «PacteHus u
uX cpema oOuWTaHUs», KOHTEHHEpPHl I paccalapl, KOMIUIEKT JIabopaTopHOro  oOOpyZOBaHUS
«CenbCKOX035IICTBEHHBIE KYIbTYpPbI», THAPOTIOHHASI CHCTEMA, TPUOOP KOHTPOJIS HapaMETPOB MOYBHI.

Dopma konmpons: Habmogenue, Oecena, npakruyeckas paboTa, cOOOLIeHNS, IKCKYPCHsl, TECTUPOBAHHE.

Tema 4. BHOTeXHOJIOTHS KJIETOK ;KHBOTHBIX H YejioBeka (11 yacoB)

Teopus: Muoroo6Opasue Tkanel. CriocoObl BBIPANTUBAHUS KHBOTHBIX KJICTOK. AHTHTENA W aHTUTCHBI.
[lonyuyeHue M npuUMEHEHHME MOHOKJIOHAJIBHBIX AHTUTEN METOJaMU KIIETOUYHOM uHKeHepuH. Mcnoap3oBaHue
MeToJa KyJnbTyp TKaHel i1 monydeHust BemiectB. [lomydenwe wuHTepdepona. Kymbrypa TkaHed u
TpaHCIUIaHTOoJIOTUs. TpaHcmIaHToa0rusl SMOpHoHOB. [lonydyeHne KIOHMPOBAHHBIX >KMBOTHBIX. PEeKOHCTpYyKIMS
kieTok. KiloHupoBaHue ¢ 11€71p10 BOCCO3/IaHUs BRIMEPIINX BUIOB. brosTuka.

IIpakxmuxa: MHoroo6pasue Tkaneil. Pabota ¢ MUKpOCKOTIOM.

Hcnonvsyemoe  obopyoosanue:  HOYTOYK, NUIAKTHUYECKHE  MaTepUalbl, MHKPOCKOI, Habop
MUKpOTpenaparoB, 1abopaTopHsie Beckl, yamiku [letpu, nunerku [lactepa.

@opma koumpons: Habmonenue, 6ecea, npakruueckas padboTa, COOOIICHUS, TECTUPOBAHNE

Paznen 3. I'ennas un:xenepus (9 4.)

Tema 5. MeToabl reHHol WH:KeHepuu (4 yaca)

Teopusa: bakrtepuu U BUpYCbl B IeHHOM uH¥eHepuu. bakrepuocdaru. MeToasl reHHOW HHKEHEPHUH.
Tparcnyknus. Texnonorus pekomomHaHTHBIX JTHK.

Ilpaxmuxa: BelpamuBaHue KylIbTypbl 0akTepuil B amike [letpu.

Hcnonvsyemoe  obopyoosanue:  HOYTOYK, NUIAKTHUYECKHE  MaTepuaibl, MHKPOCKOI, Habop
MUKpOTpenaparoB, JabopaTopHsie Bechl, yamiku [lerpu, nunerku [lactepa.

@opma koumpoaa: Habmonenue, 6ecena, mpakruyeckas padoTa.

Tema 6. 'enHasi HH:KeHePUA HA CJIyx0e Y yesioBeKa (5 4acoB)

Teopusa: Vicnonp3oBaHWMEe TEHHONW WHXEHEpUU [UIsl TIIOJIyYE€HUS HOBBIX BEIIECTB: HHTEpQepoHa,
MEeHUIWIMHA, UHCYIMHA, TOPMOHA POCTa, BUTAMHUHOB, OCJIKOB, IMPOTHUBOBUPYCHBIX BaklUMH. HoBble MeTOMbI
cenekiuu pacteHnit. O0JacTH MPUMEHEHHsI TPAHCTEHHBIX pacTeHuil. [lomydeHue TpaHCTEHHBIX KHUBOTHBIX C
YCKOPEHHBIM pocTOM. Pa3Hble B3rIsAbl Ha MCHOJIB30BAaHME TE€HETHMYECKHM W3MEHEHHBIX OPraHU3MOB.
[TepcrieKTUBBI TEHHOW MHKEHEPUH.

Hcnonvsyemoe obopyodosanue.: HOyTOYK, TUAAKTUUYECKHE MaTEPHUAIIBI.

@opma konmpona: Habmonenue, 6ecena, cOOOIIEHUs, TECTUPOBAHHUE.

Paznen 4. O6nacTi npuMeHeHHs1 J0CTHKeHIii OnoTexHonorun (16 yaca)

Tema 7. BuorexHojoruu B MeaumnuHe (7 4acoB)

Teopusi:  OcHOBHbIE TIpoONeMBbI coBpeMeHHON MemunuHbl. ®apmakosiorus. HacneacTBeHHbie
3a00JieBaHUs, AUATHOCTHKA M KOPPEKIMs HAcJleICTBEHHBIX 3aboisieBaHuil. buonporesupoBanue. Pempomykius
Tkanel. [IpoOmnemsr Tpancrantanorun. Co3gaHue HMCKYCCTBEHHBIX opraHoB. KionupoBaHue. ITuyeckue
po0IeMbl B COBPEMEHHON MEAUIINHE.

IIpaxmuxka: dKCKypcus Ha IpeanpusTre (1o BO3MOKHOCTH).

Hcnonvsyemoe obopydosanue.: HOyTOYK, TUAAKTHYECKUE MaTEPHAIIBI.

@opma koumpons: Habmonenue, 6ecena, cooOImeHus, mpakTuieckas padboTa, TECTUPOBAHHE.

Tema 8. BuorexHooruu u Npou3BoacTBo (9 yacon)

Teopus: ManootrxoHble TeXHONIOTUU. OTX0bl OMOTEXHUYECKUX MPOU3BOACTB U MYTH MX YTHIIM3ALUU.
buoouncrtka orxonoB mpousBojacTBa. I[lepepaborka TBO. ITpou3BOJICTBO NHILIEBBIX NPOJYKTOB, MHUIIEBBIX
no6aBok. HMcnonp3oBaHue OHOMAacchl JJIsi MOJKOPMKHM C/X KMBOTHBIX, IMpPH TNPOU3BOJCTBE CTPOUTEIBHBIX
MaTepHaJIoB.

Ilpakmuxa: mnpaBuna ooOpamenus ¢ TbO, coprupoBka Mycopa, 3KCKYpCHM Ha HOpPEANpUsATHs (I10
BO3MO’KHOCTH ), IIPOBEJICHHE MACTEP-KJIaCCOB, POCBETUTENBCKUX MEPOTIPUATHA.

Hcnonwvzyemoe obopyoosanue: HOyTOYK, TMJAKTHUECKUE MaTEPHUAIbI.

Dopma konmpons: Habmoaenue, Oecena, cooOIIeHNs, TpakTUyeckas padoTa, TECTUPOBaHHE.

Paznen 5. IlpakTuKyM M0 NMPOEKTHON U UCCIET0BATEIHCKOT IesITeJIbHOCTH (7 4acoB)

Tema 9. [IpoexTHas/uccae10BaTeIbCKAsI IEATEILHOCTD 10 MaTepuaty Kypcea (7 4.)

Teopusi: BpiOOp TeMbl NPOEKTHON WM HCCIEIOBAaTENbCKOM paboThl Mo Kypcy. Teopernueckas
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popaboTKa BOMPOCOB.

Ilpakmuxa: Pabota 1o BbIOpaHHON TeMe (MHINBUIYAJIBHO WM TI0 TPYIIIIaM).

Hcnonvzyemoe o0bopyoosanue: HOYTOYK, XUMHUECKas II0CyJa, MMKPOIpEnapaTbl, MHKPOCKOII,
AIIEKTPOHHBIE BECHI (B COOTBETCTBUU C BEIOPAHHBIMU TEMaMH )

Dopma konmpona.: 3allnuTa IPOEKTOB U UCCIEI0BATENbCKUX PadOT.

IInanupyemsble pe3yJbTaThl 1-0ro roga o0yueHus:
JIuunocmmuuwle pesynomamaol
B pesynbraTe mpoxoxaeHus MPOrpaMMbl Y 00yJaromuXxcs JOKHBI ObITh chOPMUPOBAHBI:

J CIOCOOHOCTh K CaMOOILIGHKE Ha OCHOBE aHaim3a y4eOHOW M BHEYYeOHOW JesITeIbHOCTH,
FOTOBHOCTH apI'YMEHTHUPOBATHL CBOIO TOUKY 3PEHHUS;

o IMOHUMAHUEC OCHOBHBIX MOPAJbHBLIX HOPM HAYYHO-TCXHUYCCKOTO IPOrpecca, B TOM YHUCIIC IIPU
BHCAPCHWH B TIOBCCIHCBHYIO )KU3Hb 6I/IOT6XHOJIOFI/II71, M OpUCHTAlUHW Ha UX BBIITOJIHCHUC,

o KOMMYHHKATHBHAadA KOMIICTCHTHOCTL B O6HI€HI/II/I H COTPYAHHUYCCTBE CO CBCPCTHUKAMHU B
KOJIJIEKTHUBE;

. YCTaHOBKA Ha 37I0POBBIN 00pa3 )KU3HHU.

Memanpeomemmnuie pezyivmamot
B pe3ynbTaTe mpoxoxaeHus MporpaMMbl Y 00yJarOmUXCs JOJKHBI ObITh:

J chopMUpOBaHbl HaBBIKM ONpEJEJIEHHs Lelded W 3agad, BbIOOpa CpEeACTB pealu3aluu
MIOCTABJIEHHBIX 1I€JIeH, OLIEHKH PEe3yIbTaTOB CBOEH JEATEIbHOCTH;

J chOpMUPOBAHO CTpEeMJIEHME K OCBOCHHIO HOBBIX 3HAHMW M YMEHHH, K caM000pa3oBaHUIO,
TOTOBHOCTHU MPUMEHSTH MOJIyY€HHbIE TEOPETUUYECKHE 3HAHUS HA ITPAKTHKE;

J Pa3BUTHl YMEHMsI B3aUMO/JICHCTBOBATh C OKPYXAIOUIMMH, CIylIaTh coOeceHHKa, TOHUMATh €ro
TOYKY 3pEHHs, MPU3HABATh MIPABO JPYrOro YeJoBeka Ha NHOE MHEHUE;

J Pa3BUTO HAMOLIMOHAILHO-IIEHHOCTHOE OTHOIIEHHWE K SBJIEHUSM MPUPOJIBI, pe3yibTaTaMm

NeSITEIbHOCTH YeJIOBEKa.
Ilpeomemmnoie pe3ynromamul:
B pesynpTare mpoXOoKIEHHS MpOrpaMMbl Yy  OOydYalOIIUXCS JTOJDKHBI  OBITh  C(OPMHPOBAHBI
KOMITETEHTHOCTH:

L4 06H3py>KI/IBaTI> B3aMMOCBA3H MECKAY OCHOBHBIMU HAIlpaBJICHUSAMHA U METOAaMU OMOTEXHOJIOTHH U
X 3HAYCHUEM B )KU3HHU YCIIOBCKA,
L4 OIMIMCbIBAaTh H3Yy4acCMBbIC OOBEKTHl M SABJICHUS J>KUBOM M HEKHBOH npupoanl, BBIACIIATL HX

CYHICCTBCHHBIC ITPU3HAKH, ITPOBOJANTDH CpaBHI/ITeJ'IBHHﬁ aHaJIu3, KJ'IaCCI/I(i)I/IHI/IPOBaTB, YCTaHaBJIMBATb U BBISABJIATH
IIPUYNHHO-CJICICTBCHHBIC CBA3HU,

L4 O6H3py>KI/IBaTI) B3aUMOCBA3UM MEXKAY HAYYHO-TCXHHYECKHUM IIPOIrpe€CCOM M HU3MCHCHUSIMU,
IMpOUCXOJAIINUMHA B JKUBOI M HEKMBOM IpUupoac, UCII0JIb30BaTh UX JJIA 00BICHEHUS H606XOI[I/IMOCTI/I 6epe)KHOFO
OTHOIICHUA K IPHUPOJAC U OTBETCTBECHHOCTH 3a PE3yJibTaT HCCHCHOB&TCHBCKOI;'I JACATCIIBHOCTH,

J MMOHUMATh OMACHOCTh OE3rpaMOTHOIO HCIIOJIB30BaHNUS JOCTHKEHUM HAyKu 0e3 yueTa OTIaleHHbIX
MOCJICJICTBUI UX BHEAPEHUS HAa MPUPOIHBIE OOBEKTHI, 3I0POBHE U OE30MACHOCTh YEJIOBEKa,
. MOHUMATh HEOOXOJUMOCTh MPUOOpPETeHHs] M paclIMpeHUs 3HaHUK 00 OKpyXKarollel cpene B

LEJIIX TPaMOTHOTO MPUPOJOINOIL30BAHUS, COXPAHECHUSI M YKPEIUICHHsI CBOETO 3JI0POBbSI U YIIYUIICHUS CPEIbI
00UTaHUS,
[To uToram u3yueHust Kypca oOydaromuecs T10JKHbI KIMETh TPEJICTaBICHHUE 10 CICIYIONIUM BOIIPOCAM:

. sKosioruueckue (hakTopsl (abuoTuyeckue, OMOTHUECKUE, AHTPOTIOT€HHBIE ) OKPYKAIOIIEH CPeibl;

o COBPEMEHHOE OTpe/IeIeHne OMOTEXHOIOTHH, TAIbI Pa3BUTHSI OMOTEXHOJIOTUH;

. OCHOBHBIE OTKPBITHSI B OONACTH IUTOJOTHH, TE€HETUKU, OMOXUMUU, MOJEKYISIPHOW OUONOTHH,
CIOCOOCTBYIOIIUE PA3BUTHIO OMOTEXHOJIOTUH;

. o0nacTu MPUMEHEHHsI TOCTUKEHUN OMOTEXHOJIOTHH;

o ATHYECKHE MPOOIEeMbI UCTIOIb30BaHUS TOCTIKEHUN OMOTEXHOJIOTHH.

3agaum 2-oro roga o0y4yeHus:

Pazeuearwwue:

1. Pa3BuBaTh TO3HABaTEeNbHBIE WHTEPECHl U KPYro3op OOYdYalOIIUXCs, CIIOCOOCTBOBATH
(hOopMHUPOBAHHUIO HOOC(PEPHOTO MBIIILICHUS;
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2. Pa3BuBaTh HAaBBIKM HMCCIEIOBATENBCKON pabOThI, OLIEHOYHO- MPOTHOCTUYECKON NEATETBHOCTH C
Y4ETOM HOPM M IIPABUJI IPUPOIOTIOIb30BAHMUS;

3. PazBuBate y oOyvaromuxcs | T-komnerenun u ”HGOPMALUOHHYIO KYIBTYPY;

4. CrniocoOcTBOBaTh PAa3BUTHUIO TOJEPAHTHOCTH M KOMMYHUKATHBHBIX HABBIKOB (YMEHHE CTPOUTH
CBOM OTHOILIEHUS, padoTaTh B IPYIIIE, C ayIUTOPUEH), HABBIKOB IIPE3EHTALINN PE3YIbTATOB CBOEH JESTEIBHOCTH,
CaMOIpEe3eHTalluUY;

o. DopMUpPOBaHUE UCCIIEOBATEIBCKON KOMIIETEHIIUH.

Bocnumamensnuvie:

1.Bocniutath 4yBCTBO YBEPEHHOCTH B CBOMX CHJIAX, OTBETCTBEHHOCTH, HPABCTBEHHOI'O OTHOIIEHHUS K
OKpY)KalollleMy >XMBOMY U HEXUBOMY MHUPY, K caMOMy ceOe;

2.CriocoOcTBOBaTh  (POPMHPOBAHUIO COOCTBEHHOTO MHEHHSI O MEXaHH3Max Hay4YHO-TEXHHYECKOTO
Iporpecca, B TOM YHCJI€ BHEAPEHUS B IIOBCEHEBHYIO KU3Hb OMOTEXHOJIOTUii;

3.BocnurtaTh 4yBCTBO TOBapHUILECTBA, TEPIUMOCTH K UY’)KOMY MHEHUIO;

4. TIpuoOmuTh 00yyaroumxcs K 3J0pOBOMY 00pa3y KU3HU

5. OcymectBienue npoopUEHTAITMOHHON paboThl, HAIIPAaBIEHHOW Ha JaJIbHEHIIHA BEIOOP Tpodeccru B
chepe OMOTEXHOJIOTHA.

Oopazosamenvhole:

1. CnocoOCTBOBATh MOTPYKEHUIO OOYJAIONIUXCS B WM3yYEHUE HAMPABJICHUM W METOJIOB JIOCTHKEHHH,
po0JieM U NEePCIEeKTUB UCII0JIb30BAHNS OMOTEXHOIOIMH, OCO3HAHUIO 3HAUEHUSI HAYKU B KU3HU UYEIIOBEKA;

2. Pacmiuputh U yriyOuTh 3HaHUS 0Oydaroluxcs B 00Opa3oBaTeIbHBIX 00JACTSIX €CTECTBEHHOHAYYHOI'O
1MKJIa (O HYKJIEHHOBBIX KHCJOTaxX, MPUpOJIe T€Ha, O CHUCTEMaTHKE JKUBOIO MHpa, BUpPYycax, MpPOKapHoOTax M
JyKapUOTax, I[IOJIOBOM IIpolecce Yy OaxkTepuil, HMMYHHUTETE, 3aKOHOMEpPHOCTSIX HAaCJEeICTBEHHOCTH U
W3MEHUYUBOCTH, PETY/ISIUN aKTUBHOCTH I'€HOB; U T. [1.);

3. crmocoOcTBOBaTh (POPMUPOBAHUIO 3HAHUN O COBPEMEHHBIX METO/IaX KJIETOYHOW W T€HHOW MH)KEHEPHH,
TEXHOJIOTUEH KOHCTPYUPOBAHMSI KIETOK UM TEHETHYECKUX MpPOrpaMM OpraHU3MOB, KIOHMPOBAHHBIX H
TPAHCTE€HHBIX OPraHU3MOB, OOJACTSIMHU NMPUMEHEHHS T€HOMOJIU(UIUPOBAHHBIX OPraHW3MOB M MPOIYKTOB HX
AKHU3HEJESITENbHOCTH;

4. PackpbITh pojib OMOTEXHOJIOTHUU KaK MPUOPUTETHOTO HAMpPaBJICHUS B HAYYHO-TEXHUYECKOM MpoTrpecce,
chopMupoBaTh MPEICTaBICHHE 00 ATHYECKUX NpoOIeMaxX, BO3ZHUKAIOIIMX IMPU Pa3BUTHU OHOTEXHOJIOTHH,
OTIACHOCTSIX AKOJIOTUYECKU O€3rpaMOTHOM AeATEIbHOCTH.

Ilnanupyemblie pe3yabTaThbl 2-0r0 roja 00y4eHusi:

JIuunocmmuule pezynromamot

B pe3ynpTaTe npoxokaeHus IporpaMMbl y 00y4aromuXcs JOHKHbBI ObITh CPOPMHUPOBAHBL:

L4 CIIOCOOHOCTh K CaMOOILICHKE Ha OCHOBC aHallM3a yqe6H017I u BHey‘Ie6HOI>'I JCATCIIBHOCTH,
TOTOBHOCTBb apI'YMCHTHUPOBATh CBOXO TOYKY 3PCHU,

L4 IIOHMMAaHHUEC OCHOBHBIX MOPAJbHBIX HOPM HAYYHO-TEXHHUYCCKOI'O IIPOrpecca, B TOM YHCIIC IIPU
BHCAPCHHH B IIOBCCIHCBHYIO )KU3Hb 6HOTCXHOHOFHﬁ, M OpUCHTalWA Ha UX BBIIIOJIHCHUC,

L4 KOMMYHHKAaTHBHasd KOMIICTCHTHOCTL B O6H.[€HI/II/I H COTPYAHHUYECTBE CO CBCPCTHHKAMH B
KOJIJICKTHUBC,

L4 YCTAaHOBKA Ha 3I[Op0BbII>i 06pa3 KHU3HU,

L4 3HAKOMCTBO C HpO(i)eCCI/IHMI/I OHMOTEXHOJIOTMYECKOT'O OHKIIa, (bOpMI/IpOBaHI/Ie TPaCKTOPUH

JalbHENIIIer0 caMOOoTpeieNIeHUs] B U3y4aeMoil 00JacTH.

Memanpeomemmnule pe3yioman vl

B pe3ynbpTaTe npoxokaeHusi MporpaMMbl y 00Y4aroIIUXCsl JOKHBI ObITh:

. chopMUpOBaHbl HaBBIKM OMNpEIENCHUsA ILele W 3agad, BbIOOpa CpEACTB pealu3aluu
MOCTABJIEHHBIX LIEJIEH, OLIEHKU Pe3yIbTaTOB CBOEH AESITEIBHOCTH;

. chOpMHUPOBAHO CTpEeMJICHHE K OCBOCHHIO HOBBIX 3HAHMA M YMEHHH, K C€aM0O0Opa3oBaHUIO,
TOTOBHOCTHU MPUMEHSATH MOTYUCHHBIE TEOPETUUECKUE 3HAHUS Ha MPAKTUKE;

. chopMUpPOBaHBI YMEHHS CaMOCTOSITEILHOTO TIOWCKAa, aHaiau3a W oTOopa wuHpopManuu (c
WCIIOJIb30BAHMEM  PA3JIMYHBIX HCTOYHMKOB U HOBBIX HMH(DOPMAIMOHHBIX TEXHOJOTUH), mepepaboTKu
nH(pOopMaIUY, HaBBIKK T€HEPUPOBATH HOBBIEC UJIEH, TPAMOTHO U apTYMEHTHPOBAHO BBIPAXKATh CBOHM MBICIIH;

° Pa3BUTbI YMCHUA B3aUMOJCHCTBOBATh C OKpYKaromunuMu, CJIylaTb C06CCCI[HI/IK8., INOHUMAaTh €ro
TOYKY 3pCHUA, [IPU3HABATD IPABO APYroro 4€JIOBCKAa Ha HHOC MHCHHC,
L4 Pa3sBUTO SMOIMOHAJIBHO-LIICHHOCTHOC OTHOWICHHUEC K  SBJCHUAM IIPUPOJBLI, PC3yJibTaTaM
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JESITEIBHOCTH YEJIOBEKA;
e (opMupOBaHHE UCCIIEAOBATEIBCKONW KOMIIETCHIIUH.
Ilpeomemmnuie pesynomamul:
B pesynprare mNpOXOXKACHHS TPOrpaMMbl y OOy4aromuxcs JOJDKHBI  ObITh  C(OPMHPOBAHBI
KOMIIETEHTHOCTH:

L4 OGH&py)KI/IBaTb B3aMMOCBA3H MCKAY OCHOBHBIMU HAIIPpABJICHUAMUA U MCTOAaMU OHMOTEXHOJIOTUH U
X 3HAYCHUECM B )KU3HU YCIOBCKA,
L4 OIMMCbIBATb H3Yy4aCMbIC OOBEKTHI W SBJIEHUS JKHUBOH M HEKHBOH npupoabl, BBIACIIATH HX

CYIIECTBEHHBIE MTPU3HAKU, TPOBOIUTH CPAaBHUTEIBHBIN aHAIN3, KIIaCCU(DUIIMPOBATh, YCTAHABINBATE U BBISBIIATH
IIPUYMHHO-CIICICTBEHHBIE CBSI3H;

. oOHapyXMBaTh B3aWMOCBSI3M MEX]y HaydYHO-TEXHHYECKHMM MpPOTPECCOM M HW3MEHEHHSIMH,
MIPOUCXOIIIIMMH B KUBOW 1 HEKUBOU MPHUPOJIE, HCIIOJIB30BaTh UX ISl OOBSICHEHUST HEOOX0IMMOCTH OEpexHOTO
OTHOILUEHHUS K IIPUPOJE U OTBETCTBEHHOCTH 3a PE3YJIBTAT UCCIEA0BATEIBCKON JEATENBHOCTH;

° IIOHUMATh OITaCHOCTb 663FpaMOTHOFO HCIIOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ HAayKH 0e3 yd€Ta OTHAJICHHBIX
MIOCJIEICTBUI UX BHEAPEHUS Ha MPUPOJHbIE OOBEKTHI, 310POBbE U 0€30M1aCHOCTh YEJIOBEKA;
. MIOHUMAaTh HEOOXOJMMOCTh NMPUOOPETEHHs M pacIIMpeHHs] 3HaHUM 00 OKpykarolled cpeae B

[EJISIX TPaMOTHOTO MPHUPOJIONOIB30BAHNS, COXPAHEHUSI W YKPEIUICHHsSI CBOETO 3JI0POBBSI M YIYUIICHHUS CpPEIbI
oOuTaHus;
J (dbopmynmHpoBaTh COOCTBEHHOE OTHOMICHHE K (DakTaM BHEIPEHHUS PE3ylbTaTOB OMOTEXHOJIOTHI B
MTOBCETHEBHYIO JKU3HB;
o MPOBOJIUTH WCCIIENOBAHMS, CIIEOBATh WHCTPYKIHSM M TPABHJIAM TEXHHKH O€30MacHOCTH IIPH
MIPOBEICHUH HAOIIOICHUI U OTIBITOB;
J CpaBHUBaTh OOBEKTH OWOTEXHOJIOTUH, METOJBI KIETOYHOH M TEHHOW WHXCHEPHH, METOMIbI
TPaTUIIMOHHON CEJIEKIIH ¢ OMOTEXHOJIOTHIECKUMHU METOIaMH CO3/IaHHUsI IITAMMOB, COPTOB H TTOPO/T
[To uroram n3ydeHus Kypca oOydaromuecs J0KHbI 3HATh!
e oKoJIorHYecKue (hakTopsl (A0HOTHYECKUE, OMOTHYECKUE, aHTPOIIOTCHHBIC) OKPYXKAIOIIEH CPEIbL;
® COBPEMEHHOE ONpeeTIeHHe ONOTEXHOJIOT N, 3Talbl pa3BUTHS OMOTEXHOJIOTUH;
® OCHOBHBIE OTKpBITHSI B O00JAaCTM ULUTOJOTMH, TEHETHKH, OMOXMMHUH, MOJIEKYJISIPHON Ouosoruw,
CIOCOOCTBYIOIINE PA3BUTHIO OMOTEXHOJIOTHH;
® MeTOoJbl KJIETOYHOW W TEeHHOW WHXKEHEpHUH, IyTH M BO3MOYKHOCTU II€JICHAIPABICHHOTO W3MEHEHMS
YeJI0OBEKOM I'€HOTUIIOB OPraHU3MOB JUIsl HCIIOJIb30BAHUS B CBOUX IIEJIAX;
e 0OMOJIOTHIO KJIOHUPOBAHHBIX U TPAHCI'€HHBIX OPraHU3MOB;
e 001acTH NPUMEHEHUS TOCTUKEHUI OMOTEXHOJIOTUH;
® HTUYECKHE POOJIEMBbI UCIIOJIb30BAHMS JOCTHKEHUN OMOTEXHOIOTHH.
2. KoMIuIeKC OpraHu3anMoHHO-TIeJArOrHYeCKUX yCJI0BU
2.1. KasenaapHblil yueOHbIii rpadpuk
Cpok ocBOEHHUS IpOrpaMMbl — 2 roja.
1 ron oOy4yeHust — 6a30BbIi YpOBEHB
O6beM mporpaMmsbl — 70 yueOHBIX 4acoB, 35 yueOHBIX HEEb.
3aHATHS NPOBOAATCS 1 pa3 B Helelto, MPOA0JIKUTEIBHOCTBIO 10 2 yaca (40 MUHYT 3aHATHE, IEpEepPHIB
He meHee 10 MuHyT).
KonuuectBo obyuatomiuxcs B rpymmne cocranister 10-15 yenosexk.
2 ron oOy4yeHus: — MPOJIBUHYTHII YPOBEHb
O06BEéM nporpammsl — 70 yueOHBIX YyacoB, 35 yueOHBIX HEJlelb.
3aHATus npoBoaATcsa 1 pa3 B HEAEN0, MPOJOJKUTENLHOCTBIO 10 2 Yaca (40 MUHYT 3aHSTHE, EpephIB
He MeHee 10 MuHyT).
KonnuectBo oOyuaromuxcs B rpymie cocTaBiseT 12 yenoBexk.
Jara Hayana 3aHsaTHii — 01 cenTsa0ps. OxoHuyaHue 3aHATUd — 31 Masl.
2.2 YcaoBus peaJu3aniy NporpaMmabi:
MarepuajibHO-TeXHHYECKOe o0ecnedyeHue
st 5ppexkTuBHOM peanu3alii HaCTOSIIEH MPorpaMMBbl HEOOXOJUMBI OINpeeIEHHBIE YCIOBHS:
® HaJIWYMe MOMEIICHUs sl yUeOHBIX 3aHATHH, PACCUMTAHHOTO Ha 12 yenoBex;
® HAJIWYME CTOJIOB, CTYJbEB, COOTBETCTBYIOIIUX BO3PACTHBIM OCOOEHHOCTSIM 00YUaIOIINXCS, TOCKA;
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e HaIM4Me y4eOHO-METOINUECKOM 0a3bl: KaUeCTBEHHBIC HIUTIOCTPUPOBAHHBIE OMIPEACTUTENHN )KUBOTHBIX
U paCTCHUM, Hay4YHas ¥ CIPABOYHAs JINTEpaATypa, HarsAHbIM MaTepHUall, pa3gaTOYHbIi MaTepHall,
METOMYECKas TUTEPATYpa;

e HaIMYHe HEOOXOIMMOTro 000PYAOBaHUS COTJIACHO MEPEUHIO

Ne HaumenoBaHue 000py/10BaHusi Koa-Bo
1 Beckl 1abopaTopHbI€ IIEKTPOHHBIE 1
2 Muxkpockon 1
3 Habop MUKpPOCKOTIMYECKHX MpEnapaToB 1
4 Yamku [leTpu ninacTukoBbie 12
S) [Tunerku [lactepa 12
6 [IpeameTHBIC CTEKIIA 12
7 [TokpoBHBIE CTEKIIA 12
8 KommnekT nabopatopHoro o6opyaoBanus «PacTeHus 1 UX cpeaa 0OUTaHus» 1
9 KommiexT nmaGoparopHoro o6opynoBanus «CelbCKOX035HCTBEHHbBIE 1

KYJIBTYPBD»
10 Hutparomep 1
11 Metouueckue nocoOus (KOMIIEKT) 1
12 Junaktuyeckue nocoous (KOMIUIEKT) 2
13 I'unpononHas cucrema 1
14 [TprGop KOHTPOJIS MapaMeTpOB MOUBbI 2
15 KonTetitnep ais paccass 8
16 HoytOyxk 1

KanpoBoe obGecrnieyeHue: 3aHATHS NMPOBOJIUT IMENAror JIOMOJIHUTEIHLHOTO 00pa3oBaHUs, OTBEUAIOLIUI
BCEM TpeOOBaHUAM KBaTH(PHKAIIMOHHON XapaKTEPUCTHKHU JJISi COOTBETCTBYIOIIEH MOJIKHOCTU MEeIaroruueckoro
paboTHHKA.

2.3. ®opMbI ATTECTALMH U OLIEHOYHbIE MATEPHAJIbI

Jnsi OUEHKW pe3yJbTaTUBHOCTH 3aHSATUA TMPUMEHSETCS BXOJHOM, MPOMEKYTOYHBIH M HWTOTOBBIN
KOHTPOJIb.

lenb BXOOHOTO KOHTPOJS — JUArHOCTHKAa UMEIONIMXCS 3HAaHUW W yMeHuH oOyuaromuxcs,
OCYILIECTBIISIETCS PU HAOOPE TPYIIIHL.

[IpoMexxyTOUHBIN KOHTPOJIb TPOBOAUTCS MO UTOTaM | MOJIyroaus.

@DopMBbI OIIEHKHU: TECTUPOBAHUE, OIIPOC.

WTOroBelii KOHTPOJIb MPOBOAMUTCS MO 3aBEPIICHHUH OCBOCHUS MPOrpaMMbl. VCronb3yloTcs clieayromue
METO/Ibl KOHTPOJISl 3HAHUW U YMEHUI:

— TECTOBBIE 33/1aHUS;
— otruéThl O mpoAeNaHHOW paboTe, oTYeT 00 OKCKypcuM, NyOnMYHAs 3allUTa MPOEKTOB U

HCCIIEIOBATENIbCKUX PadoT.

B mpakTrueckoil NeATENbHOCTH pe3yIbTaTMBHOCTh OLIEHWBAETCS KAa4eCTBOM BBITIOJHEHUS pPaOOTHI,
odopMIIeHUS PE3YIHTATOB.

B maker AMAarHOCTUYECKHMX METOJWK, TO3BOJSIONINX ONPEACTUTh JOCTIKEHUE OO0y4YarolIMMUCs
IUTAHUPYEMbIX pe3ynbTaToB, BXxoaiT TecTsl (IIPUJIOXXKEHMUE 1).

DopMbl ATTECTALMHU

Buabl KOHTPOJIA DopMBbI IPOBEICHUA Cpoku
Bxoanoii CobecennoBaHue, aHKETHPOBAHUE CenTs10pb
Texkymui becena. TectupoBanue. B Teuenue roma

Habnronenue nenarora.
Coo01ieHust 00yJaronmxcsl.
IIpomMexyTOYHBIN TercupoBanue. JlexaOpb.
Hrorossii 3amuTa IpoeKTOB, Maii.
MCClleI0BaTEeNIbCKUX PadoT.
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OIIeHO'lHLIe MaTepuaJbl 1J THATHOCTUKH 3HAHUHA oﬁyqamumxcsl

Jlnst ycrenrHoW peanu3alud IporpaMMbl M JOCTHDKEHHS 3alUTAHUPOBAHHBIX PE3yJIbTaTOB HEOOXOIUMO
TIIATEIBHO TUArHOCTUPOBATHh 3HAHUSA U YMEHHs OOYYalOLINXCS, BBIABISSA UX CHOCOOHOCTH, YPOBEHb 3HAHHUU U
YMEHHUH, a TakKe OTCYTCTBHE HEOOXOAMMBIX B paboTe 3HAHMK M HABBIKOB. | pymnmbl HaJ0 KOMILIEKTOBAThH U3

o0yJaromuxcs, UMEIOIUX MPUOIN3UTENFHO OJTMHAKOBEIM YPOBEHb 3HAHUN M YMEHUIA.

Jliisi KOMIUIEKTOBaHMS TPYII HE0OOXOAMMO MPOBECTU BXOJIHYIO JHATHOCTUKY 3HAHUN, YMEHHM, CTPEMIICHUNA
U HAKJIOHHOCTEW AETEeW Iepes] HadalloM 3aHATHHA. BXOoJIHas AMArHOCTHMKA IPOBOJAUTCA IIyT€M TECTUPOBAHMS,
aHKeTUpOBaHUs JAeTel, cobecenoBanueM. [lo pesynpraTaM BXOJHOM JUArHOCTUKU KOMIUIEKTYIOTCSI TPYIIIIbI,
COCTaBJIIETCS HA OCHOBE JJAHHOM MporpamMMmbl y4eOHO-TEMaTHUECKU IUIaH JJIs KaXAO0W TPYIIIbl, ONpeaeseTcs

YPOBEHb U ITyOMHA MPENOoIHECEHUs] MaTepuaa, METO/Ibl, IPUMEHsIEMbIE B padboTe.

Bxoanas auarHoctvka 3HaHWN, YMEHUH W HABBIKOB OOYUYAIOIIMXCS MPOXOIUT C MCIOJIb30BAHUEM aHAIN3a
KpUTEPUEB, YKa3aHHBIX B TaOJIUIIE:

YpoBeHb 3HAHM I, YMEHUI U HABBIKOB

Huskui Cpennnii ‘ Bricokuii
Nmeer cnabbie 3Hanuss 1o | Vmeer snemeHTapHble 3HaHus | Mimeer oOumue 3HaHUSA 110
OCHOBHBIM MOHSATHUSM U | IO OCHOBHBIM IIOHSTHSM U | OCHOBHBIM  TIOHSTHSM U
3aKOHaM AKOJIOTHUH, HE | 3aKOHaM KOJIOTHH, MPOSBISAET | 3aKOHAM AKOJIOTHUH,
MPOSIBIISIOT UHTEpEC K | UHTepec K U3YYEHHUIO | DKOCHCTEMaM, MOKET
U3YYEHHUIO €CTECTBEHHOHAYYHBIX CaMOCTOSITEILHO
€CTECTBEHHOHAYYHBIX JMCIIUTUINH, OPUEHTHUPOBATHCSI B ITHX
TMCIIUTUIAH; HO HE MOXET TOHATHSIX, TIPOSIBIISIET
HE BJAJCIOT METOJIaMU pabOThl | CaMOCTOSATEIHHO UHTEpPEC K W3Y4EHHUIO
c HOBBIM | OPHUEHTHPOBAaThCS B  OTHX | €CTECTBEHHOHAYYHBIX
BBICOKOTEXHOJIOTHYHBIM MOHATHUSX; JUCTIUTLINH;
Hay4YHO-MCCIIEI0BATEIbCKUM BJIQJICIOT METOJaMU PaldOTHI C | BIAJEIOT METoJaMu PadOThHI
o0opynoBaHUEM U | HOBBIM c HOBBIM
TEXHOJIOTUSIMU; BBICOKOTEXHOJIOTHYHBIM BBICOKOTEXHOJIOTMYHBIM
He o0iajgaloT 3HaHUSAMU B | Hay4yHO-HCCIEA0BATEIbCKUM HAy4YHO-HCCIIEI0BATEIbCKUM
obmactu 9KOJIOTHYECKOTO 000pyI0BaHHEM 1 | 000pynOBaHHEM u
MOHHUTOPHUHTA, HCIOJb30BAHUS, | TEXHOJOTHSIMH, HO HE MOXET | TEXHOJOTHUSMHU, MOXKET HX
OXpaHbI u 3alUThl | UX BOCITPOM3BOJUTH | BOCHPOU3BOAUTH
OKPY’KaIoIllel Cpe/ibl; CaMOCTOSITENBHO; CaMOCTOSITENIbHO;
HE BJAJCIOT NpPUHLUIAMUH M | 00JIagaroT 3HAHUSIMU B | 00Mafal0T  3HAHUSIMH B
METOaMHU MOHHUTOPHMHTA | 00JIacTH 9KOJIOTMYECKOTO | 00JacTu  3KOJOTHYECKOro
MIPUPOIHBIX 00BEKTOB U | MOHUTOpHUHTA, MOHHUTOPHHTA,
3HAHUSIMH 1o OCHOBaM | HUCIOJIb30BaHUS, OXPaHbl U | HUCIOJb30BAHUS, OXPAHBI U
paloHaIbLHOTO 3alUThl OKPYXKAIOLIEH Cpelbl | 3aIIHUThI OKpY>Karomen
MIPUPOIOIIOJIE30BAHMUS Ha HayaJIbHOM ypPOBHE; cpebl Ha 6a30BOM YPOBHE;

BIQJICIOT  NPUHIUIAMH |
MeTOoIaMu MOHHUTOPHHTA
OPUPOJIHBIX ~ OOBEKTOB  H
3HAHUSIMU 1o OCHOBaM
palroHaIbHOTO

MPUPOJOTIOIB30BaHUs, HO HE
MOXET HX BOCIPOU3BOIUTH

CaMOCTOATCIIBHO

BIIQ/ICIOT NPUHLUIIAMU U
METOIaMu MOHUTOPUHTA
OPUPOJHBIX  OOBEKTOB U
3HaHUSAMH TI0  OCHOBaM
palroHaIbHOTO
MPUPOIOTIOJIb30BaAHUS,
MOXET HUX BOCIPOU3BOIUTH
CaMOCTOSITEIbHO

[Ipu oleHke YCBOCGHHMs MaTepuajia MporpaMMbl MPUMEHSIOTCS CIEAYIOIIUE METOJbl JHarHOCTHPOBAHUS:
cobecel0BaHUE, OOCYXKJCHUE, aHKETHPOBAHUE, TECTUPOBAHNE, BU3YalIbHBIN KOHTPOJIb, TUCITYT, KPYTJIbIA CTOII,
TPEHHUHT, paboTa ¢ KapTaMu, JJabopaTopHasi paboTa, 3aIlUThl KCCICIOBATEIBCKUX paOOT, HAOIOACHUS, KOHKYPC.

KoHeuHblii pe3ynbTaT OCBOCHHUS JaHHON MpOrpaMMbl OTCPOYEH BO BpeMeHH. 1o (hopMupoBaHHe
DKOJIOTUYECKA TPAMOTHON TBOPYECKOW JIMYHOCTH OOYdYarOILIerocs,
MOJIydCHHBIC B TPOIECCE OCBOCHUS JTAHHOM MPOrpaMMbl Ha JEATEIBLHOCTh, MPEOOPa3YIOIIYI0 OKPYKAIOIIYIO
00pa3oBaTeNbHOM

JIECTBUTEIIBHOCTD.

IonoXUTEILHBIM

pe3yNbTaTOM
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caMooTIpeieIeHne 00yUaroIerocs - )KU3HEHHOE, COIIMaTIbHOE, TMYHOCTHOE U PO eCcCHOHATBHOE.

Pe3ynbTaTUBHOCTh OCBOEHHSI TMPOrpaMMbl - HMHIMBUAYATbHOTO 00pa3oBaTENBbHOrO Mapuipyra -
OILICHUBAETCS KaK Ha YPOBHE 3HAHHWM, YMEHMI M HABBIKOB, TaK U JINYHOCTHOM XapaKTEPUCTUKU 00ydaromerocs.
Takum o00Opa3om, 3aHATHS - TO HE TOJBKO MPOIECC OCBOCHHS 3HAHWM, YMEHUH W HAaBBIKOB, HO M CIIOCOO
no3HaHus ce0s, (OPMHUPOBAHMS OTHOIICHUH C TOBApPHUILAMH, YMEHHs JEHCTBOBATH COOOIIA, paJOBaTHC
JOCTHUKEHUSIM KOJIJIEKTUBA U TOBapuUIe. DTO €lle ¥ BOCIUTAaHUE TEPIIEHUS, COCPEIOTOUYEHHOCTH, UHTEpeEca K
IpoLeccy M pe3yiabTaTaM TpyZAa, YCIOBHUS IPOSBIEHUS WHULIMATUBBI U TBOpuecTBa. B mpouecce 3ansaTuit
OTCIIe)KUBAIOTCSl JIMYHOCTHBIE KauyecTBa OOYy4aroIlerocs: II€HHOCTH, HWHTEPEChl, CKJIOHHOCTH, YpPOBEHb
NPUTSA3aHUH, YPOBEHb MPO(PECCHOHATBHOTO CAaMOOTIPEACICHHUS, MOJIOKEHHE O0YyJaromerocss B 00beJHHEHUY;
OCYILIECTBIISIETCS SKCIEPTU3a JEIOBbIX KaUeCTB 00y4aroIerocs.

2.4. MeTonnueckne MaTepuaJibl

— Hcnonvsyemoie memoowt 00yuenun:
CIIOBECHBIE (JIEKIHS, KOHCYIbTAINS, CEMUHAP);
HarJisHble: HaboeHNe (KPaTKOBPEMEHHOE U ITIUTEIBHOE);
npakTuueckue (1aboparopHasi, IpakTUYeCcKas, TBOpUecKasi paboTa);
KOHTPOJILHO-AMarHOCTHYECKHE METOBI (CaMOKOHTPOJIb, KOHTPOJIb Ka4€CTBA YCBOCHHS TIPOTPAMMBI).
— Dopmol opzanuzayuu yueOH020 3aHAMUA:

e Oecenia;

® BCTpeua C YUYCHBIMH;

® 3aII[MTa TPOEKTOB;

® KpyIJbIA CTO;

e MpakTUYecKas paboTa;

® JICKITHS;

® «MO3TOBOM LITYPMY;

® HAOJIIOJICHUE;

® DKCIIEPUMEHT.
— Ileoazocuueckue mexnonozuu, npumenaemoie npu peanusayuu Ilpozpammor:

® TEXHOJIOTUS UHIUBUAYATN3ALHN 00yUeHMS,;

® TEXHOJIOTHUS TPYIIIOBOTO O0y4EeHMUS;

® TEXHOJIOTHUS Pa3HOYPOBHEBOIO OOY4YEHHUS;

® TEXHOJIOTHUS Pa3BUBAOLIETO 00yUEHMS;

® TEXHOJIOTHS MPOOJIEMHOTO 0OYUCHHUS;

® TEXHOJIOTUS UCCIIeI0BATEIbCKOM 1eATEIbHOCTH;

® TEXHOJIOTHUS IIPOEKTHOH NeSITeIbHOCTH;

® KOMMYHUKaTHBHAasI TEXHOJIOTUsI 00y4EHUs;

e 3710poBbecOeperarnas TEXHOIOTUs.

Obwue npunyunvl ombopa mamepuaia npocpamMmol.:

° aKTyalbHOCTb, HAYYHOCTh, HATJISITHOCTH;

° JOCTYIHOCTB AJis yyauiuxcs 13-17 ner;

° LIEJIOCTHOCTh, 00bEKTUBHOCTh, BAPHATHBHOCTH;

° CUCTEMATUYHOCTh COJICP)KAHMUS;

° MpaKTUYECKAasi HAIIPABJICHHOCTb;

° PEATUCTUYHOCTh - C TOYKH 3pPEHUS BO3MOXHOCTH YCBOECHHMSI OCHOBHOTO COJIEp KaHMS
MIPOrpaMMBl.

HOCTpOCHI/Ie yqe6H0r0 3aHATUA OCYHICCTBIIACTCA C YUHECTOM CO3daHHUA U NOAACPKAaHUA BBICOKOTO YPOBHA
MO3HABATCJIIBHOI'O UHTEPECA N AKTUBHOCTU O6y‘IaIOIJ_[I/IXC$I, uenecooGpa3Horo pacxoa0BaHUA BPEMCHH 3aHATUA,
MIPUMCHCHUSA pa3H006pa3HBIX NneaarornueCKkux  CpcIcCTB O6y‘{eHI/I${; JIUYHOCTHO OPHUCHTHUPOBAHHOTO
B3aHUMOJICHCTBHUS IIeJarora ¢ pC6CHKOM, HpaKTI/IIICCKOﬁ 3HAYMMOCTH IOJTYUCHHBIX 3HAHHUU U YMCHI/Iﬁ

HporpaMMa obecreuynBaeT MNPpECMCTBCHHOCTDb, KaK B COACPIKAaHUU, TAK U B MCTOJdAX O6y‘-ICHI/ISI, Kaxjgast
TEMa KypcCa OIMUPAaCTCd Ha HAYKY U JIENCTBUTEIILHOCTD U HCIOJIB3YCT B CBOCM COACPIKAHUN MCKIIPEAMCTHBIC U
MCTAIIPCAMCETHLIC CBA3U.

B koHIle Kaxaoro pa3aciia Kypca MnpeayCcCMOTPCHBI 3aHATUSA 0606H_ICHI/I$I n CUCTCMaTUu3alnu. ypOBeHL
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NPOrpaMMHBIX TpeOOBaHMH MOXKET OBITh YMEHBIIEH WM pACHIMPeH B 3aBUCUMOCTH OT HWHTEPECOB U
BO3MOYKHOCTEH y4aIlIuXcCsl.
— Ilpunyunuot odyuenusn
[IporpaMmma mocTpoeHa Ha COOIOJCHUHN OOIIECIPU3HAHHBIX, OCHOBOTOJATAIONMUX MPUHIMIIAX

oOyueHus:

¢ [IPUHIMII COSHATCIBHOCTHU N AKTUBHOCTU YHAIIUXCH;
MIPUHIIMIT HATJISITHOCTH OOYyUEHHUS;
MPUHIUI CUCTEMAaTUYHOCTH U MOCIIEIOBATEIBHOCTH;
IMPUHOMIT ITPOYHOCTH 06y‘~I€HI/I$II B COBPpEMCHHOM 06yqu1/H/1 MBIIIJICHHUE TJIAaBCHCTBYCT HA MaMATbBIO,
MPUHLUI JOCTYITHOCTHU;
IIPUHLNII HAYYHOCTH;
IIPUHLIAII CBSI3U TEOPHUH C TPAKTUKOM.
IIPUHLUIT HEIIOCPEACTBEHHOI'O YYaCTHUS;
MMPHUHOHXII TYMAHHOTO OTHOIICHUSA K IPHUPOAC.
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KAJIEHJAPHO-TEMATHYECKOE IINIAHUPOBAHHUE
Ha20_ -20_ yuveOHblii roa

Ilegaror nONONMHUTENBHOIO 0Opa30BaAHMUS:
MecTto npoBeacHuUsA:
Bpewms npoBseieHus 3aHATHI:

rpynna o0beJuHeHUs «

»

Oﬁmepamnsammaa nmporpamma «buorexHoJ0rNM»

Ne Tema 3ansaATHSA Koa-Bo | ®opma 3aHATHSA dopMma HMara-nuan | [dara-¢gaxr IIpuunna
3aHATHA 4yacos KOHTPOJIA (4ucio, (4ucio, U3MEeHeHusl
n/n MecsI) MecsI) AaThbl
1 2 3 4 5 6 7 8
1 rox o0y4eHusi — 6a30Bblii ypoBeHb (70 yacoB)
1 BBoaHoe 3ansiTHE. 1 Kommnekcnoe AHKETHUpOBaHUE,
3aHSTHE becena
Tema 1. 3nakoMcTBO ¢ OHoTexHoMorHel. BBenenune B kypce (6 yacoB)
2 buotexHomorus: sTansl pa3BUTHSA, 2 KommnnekcHoe HaGmronenue, anamus,
npenMeT u 3af1aun. HanpaBneHus 3aHATHE Oecena
COBPEMEHHOUN OMOTEXHOJIOTUN
3 3HaKOMCTBO c 1a00paTOPHBIM 2 [IpakTrueckoe [IpakTrnueckas pabota
000opyI0oBaHUEM 3aHATHE
4 3HaKOMCTBO c TEXHOJIOTHEH 2 KommnekcHoe [IpakTrnueckas pabota
UCCIIEIOBATEIbCKOM U MPOEKTHOM 3aHsATHE
JeSITeIbHOCTH.
Tema 2. TeopeTnueckne 0CHOBbI 0HOTeXHOJIOTHH (21 yac)
5 Opranuueckue COCTMHEHHUS: 3 KowmmnekcHoe Habmronenue, ananus,
YTJIEBOIbI, TUMH/IBI, OCIKH. 3aHSITHE Oecena
6 Hyxneunossie kucnotsl. [JHK, PHK. 2 KommnekcHoe HaGmronenue, ananus,
3aHATHE Oecena
7 Hacnencrsennas uHpOpMaIHSL: 2 KommnekcHoe Habnronenue, ananus,
TEHETUYECKUN KOJ, MOHATHUE O TEHaXx, 3aHSTHE Oecena
TeHHBIX MYTaIUIX
8 Bupycel 2 KommnekcHoe Habnronenue, ananus,
3aHATHE Oecena
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9 [IpokapuoTsi: CTPOECHHE, 1 [IpakTnueckoe [IpakTudeckas pabora
MHOTOO0Opa3ue 3aHATHC

10 [TpokapuoTsI: MeTabou3M, 2 KommuiekcHoe Habmtonenue, Gecena
Pa3MHOKCHHE 3aHATHC

11 OykapuoThl. Kierka — 1memocTHas 2 [IpakTuueckoe [IpakTuueckas padota
cucremMa 3aHATHE

12 OcobenHoctn CTpOCHUS KJIETOK 2 [IpakTuueckoe [IpakTuueckas padota
rpuOOB ¥ PaCTCHHIA. 3aHATHE

13 OcoOenHocTH CTPOEHHUS u 2 [IpakTnueckoe [IpakTnueckas padbora
MHOT000pa3ue JKUBOTHBIX KJICTOK. 3aHATHE

14 PazmHoxenue AYKapUOTHUYECKOMN 2 [IpakTrueckoe [IpakTuueckas padbota
KJIETKH (MHUTO3) 3aHATHE

15 O6061mmenue o reMe «Teoperuyeckue 1 Kommnnekchoe CpaBHUTENbHBIN
OCHOBBI OMOTEXHOJIOTHUI» 3aHATHE aHaJIN3, TECTUPOBAHUE

Tema 3. O0beKTbI OMOTEXHOJIOTMH, MIPUHUMIIBI X KYJbTUBUPOBaHUd (16 yacos)

16 [Ipunnumer  orbopa OOBEKTOB IS 2 Kommekcuoe HabGnronenue, ananus,
OMOTEXHOJIOTHYECKUX MPOIIECCOB. 3aHATHE Oecenma

17 OcobOeHHoCcTH MYTaHTOB u 2 KoMmmnexkcHoe HabGnronenue, ananus,
PEKOMOWHAHTOB. 3aHATHE Occena

18 CnocoObl YCHJICHUS AKTUBHOCTHU 2 KoMmmnexkcHoe HabGnronenue, ananus,
OM000BEKTOB 3aHATHE Oecena

19 Cybctpatbl  Juis  KyJbTUBHUPOBAHHUS 2 KommexkcHoe HaGmronenue, ananus,
OM000BEKTOB 3aHATHE Oecena

20 [IpuroroBieHre MUTATEIBHBIX CPEJT 2 [IpakTHueckoe [IpakTrueckas pabota

3aHATHE

21 Poct m passutue knertok. Perymsanus 2 KommnekcHoe Habnronenue, ananus,
pocTa KIETOK 3aHATHE Oecena

22 Krnetounsie KymbTypbl, COBPEMEHHBIE 2 KommiekcHoe Hab6mronenue, ananms,
po06IIeMBbl 3aHATHE Oecena
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O000111EHIE IO TEME

CemuHnap

becena, TectupoBanue
[IpakTuyeckas pabora

Tema 4. BUOTEeXHOJIOTHA HCNIOJb30BAHUSA APOKKeBbIX KJIeTOK (10 yacoB)

24 Hctopus  u3ydeHMsT  JPOAOKEBBIX 2 KommnnekcHoe Habumtonenue, ananus,
KJIETOK. Nx IIpUMEHEHNE B 3aHsTHE Oecena
MIPOMBIIIJICHHOCTH U B OBITY.

25 CrpoeHue U OpraHouJbl  KJIETOK 2 KommnnekcHoe [IpakTnueckas padbora
JIpoxoKeil. PasMHOXkeEHHE. 3aHSTHE «Bwvipawueanue

OPOICIHCEBLIX KILENOK»

26 Wcnonb3oBanue JPOACKEN B 2 KommnnekcHoe Habmonenue, Oecena,
COBPEMEHHOM IPOW3BOJICTBE 3aHSITHE COOOIICHUS

27 W3ydyeHne mOMy4eHHOro MaTepuana 2 [IpakTnueckoe Habntonenue, ananus,
101 MUKPOCKOTIOM. 3aHSITHE 3aI0JTHCHUE THCBHUKA

28 O0600mIeHne TI0 TEMe 2 Cemunap becena, TecTupoBanue

Tema 5. buorexHo0rusi B ;KM3HU YejjoBeKa (8 yacos)

29 BbuoTtexHoNOrNM B MEIUILIMHE 2 KommnnekcHoe HaGmronenue, anamus,

3aHSTHE becena

30 Buorexuonoruun B [MUILIEBON 2 Kommekcuoe HabGnronenue, ananus,
MIPOMBIIIJICHHOCTH 3aHATHE Oecena

31 BHoTeXHONIOrNH B CENBLCKOM XO3SHCTBE 2 KoMmnexkcHoe HabGnronenue, ananus,

3aHATHE Oecenma

32 buotexHosorum W KOMMYHaJIbHBIC 2 KoMmmnexkcHoe HabGnronenue, ananus,
poOIIeMBbI 3aHATHE Oecena

Tema 6. [IpakTHKyM 110 NPOEKTHOH U MCCJIEI0BATEILCKOM esATeIbHOCTH (8 yacoB)

33 BpiGop  TeMbl = MpOEKTHOW WU 2 KommiekcHoe Amnanus, 6ecena
HCCIIEIOBATENIbCKOU pabOTHI IO KypCy 3aHSTHE

34 Pabora j3(0) BBIOpaHHOM TEME 2 KomiutekcHoe HaGmronenue, 0ecena
(MHAMBUIyaTbHO WJIH 110 TPYITIaM) 3aHSTHE [TpakTrueckas paboTa

35 Pabora j3(0) BBIOpaHHOM TEME 2 KomiutekcHoe HaGmronenue, 0ecena
(MHAMBHUyalbHO WM [0 TPYIIIaM). 3aHSTHE [TpakTrueckas paboTa
[ToaroToBKa Mpe3eHTaIIH.

36 Hrorosoe  3anstue. IIpesenTtanus 2 Kondepennus 3amuTa IpoeKTOB U
pabort HCCIIEIOBATENbCKUX

pabot
HUTOI'O 3a roxa 70
4acoB
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2 rox o0yuyeHus — MPOJABUHYTHIN YpoBeHb (144 yaca)

Paznen 1. OcHoBbl 06moTexHosiorun (18 yacos)

1 BBoaHoe 3ansiTHE. 1 Komrmekcnoe AHKETHUpOBaHUE,
3aHSITHE Oecena, TECTUPOBAHKE
Tema 1. Buorexnosorusi. Beenenne B kypc (9 yacoB)
2 OcHOBHBIE IOHATHSI OMOTEXHOJIOTUH 1 Komrmekcnoe becena
3aHSITHE
3 [IpaBuna paboTel ¢ gabOpaTOpPHBIM 1 [IpakTnueckoe [IpakTnueckas pabora
000pyI0BaHUEM 3aHSITHE
4 TexHONOruM  UCCIAENOBATEIILCKOM U 1 Komrmnekcnoe [IpakTuueckas padbota
MIPOEKTHOM JIeATEeTHHOCTH. 3aHSITHE
5 YpoBHU  KU3HH, MOJICKYJISIPHBIN 1 Kommexchnoe Hab6monenue, 6ecena,
YPOBEHb OpraHH3aIH 3aHSITHE paKTHYecKas padoTa
6 Bupycet 1 Kowmmnnekchoe Habmonenue, Oecena
3aHSITHE
7 YpoBHU JKHM3HHU, KJICTOUYHBIH YPOBECHB 1 Kommekcuoe HaGmronenue, 0ecena,
OpraHu3alluM, KJIeTKa KaK IEeIOCTHAs 3aHSTHE npakTudeckas padora
crcreMa
8 Oco0eHHOCTH TPOKAPUOT 1 Kommekcuoe HaGmronenue, 0ecena,
3aHATHE npakTu4eckas padora
9 MHuoroo6pasue AYKapUOTHYECKHUX 1 KommiekcHoe Hab6mronenue, 6ecena,
KJIETOK.MeTaboI13M SyKapHOTHIECKUX 3aHATHE npakTudeckas padora
KJICTOK
10 PasmHOXeHHnE AYKapUOTUYECKOU 1 KommekcHoe HabGnronenue, 0ecena,
KIeTku (MuT03). O60061IeHNE IO TEME 3aHsATHE IpaKkTH4YecKas padota
Tema 2. O0beKTbl 0MOTEXHOJIOTMHU, IPUHIMIIBI UX KYJbTUBHMPOBaHHSA (8 yacoB)
11 [Ipunnumer  orbopa OOBEKTOB IS 1 Komiutekcaoe HaGmronenue, ananus,
OMOTEXHOJIOIMYECKHX IPOIIECCOB. 3aHATHE Oecena
12 CTaOMIBHOCTh T€HETHYECKUX CBOICTB 1 KommnnekcHoe HabGmronenue, ananus,
MYTaHTOB U PEKOMOWHAHTOB. 3aHSITHE Oecena
13 CnocoObl YCHUJICHUS aKTUBHOCTH 1 KommiekcHoe HaOmonenue, ananms,
61000beKTOB. CBEpXCUHTES. 3aHATHE Oecena
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14 CyOcTpatsl ansi  KyJAbTHBHPOBAHUS 1 KommnnekcHoe Habumtonenue, ananus,
OMO00OBEKTOB. 3aHATHE Oecena

15 [IpuroroBiieHHE MUTATEIBHBIX CPEI. 1 [IpakTrnueckoe [IpakTudeckast pabora

3aHATUC

16 Poct u pasButue kiuerok. Perymsanus 1 KommnnekcHoe Habntonenue, ananus,
pocTa KJIETOK 3aHATHE Oecena

17 Kitlerounele KynbTypbl, COBPEMEHHBIE 1 Komnnexcnoe Habntonenue, ananus,
poOIEMBI. 3aHSTHE becena

18 O06061eHue 1o TeMe 1 CemuHnap becena, rectupoBanue

[IpakTnueckas padbora

Paznen 2. Knerounas un:keHepus (20 yacoB)

Tema 3. Ucnosib30BaHHe KYJIbTYP PACTUTEIBHBIX KJIeTOK (9 yacoB)

19 KynbTyphbl KJI€TOK BBICIIUX paCTEHUM. 1 Kowmmnnekchoe Habmonenue, ananus,

3aHATHE Oecena

20 KnerouHele TEXHOJOTHH B CO3JaHUU 1 KommnnekcHoe HaGmronenue, ananus,
T€HETUYECKOTO pa3zHooOpazus u 3aHsATHE Oecena
LIEHHBIX I CEJCKIHUH HMCXOMIHBIX
dhopm.

21 OcCHOBHBIE =~ METOJIBI  COBPEMEHHOM 1 Kommekcuoe HabGnronenue, ananus,
KJIETOYHOM WHXXCHEPUH - 3aHATHE Oecena
rUOpuaM3asl W PEKOHCTPYKIIHS
KJIETOK.

22 KiionanpHOE MHKpOpa3sMHOKEHHUE U 1 KommiekcHoe HabGmronenue, ananus,
037I0POBJICHUE pacTCHHIA. 3aHATHE Oecena
ATpOTEXHUYECKOE MPUMCHECHHE
KJICTOYHBIX KYJIbTYP PACTCHHIA.

23 ITocanka pacTeHHMiI ¢ HCIOJIb30BAHHE 1 [IpakTnueckoe [TpakTrueckas padoTa
Habopa JUTSt BBIPALUBAHUS 3aHATHE
OMOJIOTHYECKHUX KYJIBTYP c
ABTOMATU3UPOBAHHBIM KOHTPOJIEM.

24 Bropuunslii MeTa00I13M 1 KommnekcHoe HaGmronenue, ananus,
PaCTUTENBHBIX KYIABTYP. 3aHATHE Oecena

25 Brigenenue MpoayKTOB BTOPUYHOTO 1 [IpakTuueckoe [TpakTrueckas paboTa
MeTaboIM3Ma. 3aHATHE Onpeoenenue Hanuyus

6 pacmeHusiAx
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ANIKOJIOUO08,
U30NPEeHoUd08 u

GenonbHbIX
COeOUHeHUll.
26 DKCKypcusi Ha Kadenpy O0TaHUKH By3a 1 DKCKypCHst Otyet 00 SKCKypCUun
27 O000611eH1E 110 TEME 1 Becena, coobmienus,
TECTUPOBAHUE
Tema 4. BHOTeXHOJIOTHS KJIETOK KHBOTHBIX H YejioBeka (11 yacos)

28 MuorooOpa3ue Tkaneu. llepcriekTHBEI 1 [IpakTuueckoe [IpakTuueckas padota
WX UCIOJIb30BaHMS. 3aHATHE Mmnozcoobpaszue mxanet

29 CriocoObl  BBIpalllUBaHUS KUBOTHBIX 1 KommnnekcHoe Habmonenue, Oecena,
KJIETOK. 3aHATHE [IpakTrueckas padota

30 AHTHUTEIa U aHTUT'CHEL. 1 KommnnekcHoe HaGmonenue, ananus,

3aHSTHE Oecena

31 [Tonyuenue u MIpUMEHEHNE 1 Kowmmnnekchoe Habmonenue, ananus,
MOHOKJIOHQJIHBIX aHTHUTEN METOJaMHu 3aHSITHE Oecena
KJIETOYHOW WHKEHEPUHU.

32 Hcnons3oBanne  MeTroga  KYJIbTYP 1 KommiekcHoe HabGmronenue, ananms,
TKaHeW Ui TOJNy4eHHs]  BEIECTB. 3aHATHE Oecena
[Tonydyenue untepdepoHna.

33 KynbTypa TKaHEeH " 1 KommiekcHoe HabGmronenue, ananms,
TPaHCIUIAHTOJIOT UL 3aHATHE Oecena
Tpancranronorust SMOpPHUOHOB.

34 Merton T€HETUYECKOTO 1 KommekcHoe HabGnronenue, ananus,
MIepPenporpaMMHUPOBAHUS KIIETOK KOXKH. 3aHSTHE Oecena

35 OBeuka Jlommm WM UCTOPHUST Pa3BUTHS 1 KommekcHoe Hab6mronenue, Oecena,
KIIOHUPOBAHUS )KUBOTHBIX KJIETOK. 3aHSITHE COO0IIEeHUS

36 [Tonyuenue KJIOHUPOBAHHBIX 1 Komiutekcaoe HaGmronenue, 6ecena
KUBOTHBIX. PEKOHCTpYKIMSI KIETOK. 3aHSATHE
KnonupoBanue ¢ 1eiabi0 BOCCO3TaHUS
BBIMEPIIIUX BHUJIOB.

37 Ortudyeckue U mpodeccuoHambHbIC 1 KommexkcHoe HaGmronenue, 0ecena,
pOoOIeMbI 3aHsTHE COOOIIEeHUS

38 O000menne no reme 1 KommnnekcHoe TectupoBanue

3aHSITHE

Paznen 3. I'ennas un:xenepus (9 yacon)
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Tema 5. MeToabl reHHol HHKeHepun (4 yaca)

39 baktepun u BUpychl B TEHHOU 1 KommnnekcHoe Habmronenue, Gecena
WHXCHEPHUH. 3aHSITHE

40 BeipamuBanue KyapTypbl OakTepuil B 1 [IpakTueckoe [IpakTuyeckas pabora
yamke Ilerpu 3aHATHE

41 MeTonpr Te€HHOH WHXCHEPUU. 1 KommirexcHoe HaOmronenue, ananus,
Tpancaykuus. 3aHSTHE becena

42 Texnonorust pekomOunanTHeix JJHK. 1 KommnekcHoe HaOmronenue, ananus,

3aHSITHE Oecena
Tema 6. 'enHasi nH:KeHepHs HA cay:k0e y yejioBeka (5 yacoB)

43 Hcnonp30BaHne TEHHOW WHXKEHEPUU 1 KommnekcHoe HaOmronenue, ananus,
JUIS ~ TIOMYYeHHS  HOBBIX  BEIICCTB 3aHSITHE Oecena
(uaTepdepoHa, MIEHULIWJUINHA,

WHCYJIMHA, TOPMOHA POCTA).

44 Hcnonb3oBaHME TE€HHOW WHXEHEPUHU 1 KommnekcHoe HaGmronenue, anamus,
JUIS TIOJTydeHHUS BUTAMHHOB, OEJIKOB, 3aHSITHE Oecena
MTPOTUBOBUPYCHBIX BaKITHH.

45 HoBble MeTOnbpl CeNeKIuu pacTeHUH. 1 Kommekcuoe HabGnronenue, ananus,
O6mactTt TpPUMEHEHUSI TPAHCTEHHBIX 3aHIATHE Oecena
pacTeHuH.

46 [TonydyeHue TpaHCTEHHBIX )KMBOTHBIX C 1 KommiekcHoe HabGmronenue, ananms,
YCKOPEHHBIM POCTOM. 3aHATHE Oecena

47 PasHble B3MIsiOpl HAa HCIIOJIB30BaHUE 1 Kondepenmms Hab6mronenue, Oecena,
TeHETUYECKU M3MEHEHHBIX coo0I1eHus,
opranu3mMoB. [lepcrieKTUBBI Te€HHOM TECTUPOBAHUE

HWHIXCHCPUMU.

Pa3znen 4. O61acTH IPpUMEHEHHUsI IOCTHKeHHiT OnoTexHoorum (16 yacos)

Tema 7. BuorexHosiorun B Meauunne (7 4acoB)

48 Pemenne mnpoOiieM MeETUIIMHBI  Ha 1 KomiutekcHoe HaGmronenue, ananus,
OCHOBE OMOTEXHOJIOTHH. 3aHATHE Oecena

49 Jnmarnoctrka u KOpPEKLHUs 1 KommexkcHoe HaGmronenue, 0ecena,
HaCJIEeICTBEHHBIX 3200 1eBaHu 3aHATHE COOOIIIEeHHUS

50 buomnporesupopanue. 1 KommnekcHoe HaGmronenue, 0ecena,
Penpoxykuus TkaHen. 3aHATHE COOOIIEHUS

51 [TpoGnembl TpaHCIUTAHTATIOTHH. 1 KommexkcHoe HabGmronenue, 0ecena,
CoznlaHne NCKYCCTBEHHBIX OPTaHOB. 3aHATHE COOOIIIEHHUS
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52 KnonupoBanue. Dtuyeckue mpooieMpl 1 Hucryt Habmronenue, Gecena,
B COBPEMCHHOU MEIUIIMHE. AHKETUPOBAHUE
53-54 DKCKypcHst Ha MpeANnpUiTHE, 2 DKCKypcHst Otuer 006 PKCKypcuu
UCIO0JIB3YIOIIee OMOTEXHOJIOTUN
Tema 8. BuorexnoJiorun u npou3BoacTBO (9 YacoB)
55 ManoorxogHble TeXHOIOTUH. OTXOIbI 1 KommnekcHoe HaoOmronenue, 6ecena,
OMOTEXHUUYECKUX MPOU3BOJCTB U ITyTH 3aHsTHE COO0IIEeHUS
WX YTHIIN3AIHH.,
56 buoouncTka 0TX010B MPOM3BOICTBA. 1 KommnekcHoe HaoOmronenue, becena,
3aHATHE COOOIIEHUS
[IpakTnueckas pabora
56 Ilepepabotka THO. 1 KommnnekcHoe Habmonenue, 6ecena,
3aHATHE COOOIIEHUS
[TpakTrueckas paboTa
S7 [Tpou3BOICTBO MUIIEBBIX MPOAYKTOB. 1 Kowmmnnekchoe Habmonenue, 6ecena,
3aHATHE COOOIIEHUS
58 [IpousBoicTBO THUIIEBHIX A00ABOK: 3a 1 Kpyrmsrit cton Hab6monenue, 6ecena,
Y TIPOTHB. CcOo00IIEHUS
AHanu3 peIiHKA [TpakTrueckas pabota
59 Hcnosns3oBanue oroMaccsel TUTS 1 Kommekcuoe Habmronenue, Oecena,
MMOJKOPMKHA  C/X  JKMBOTHBIX, IpH 3aHATHE CcOo00IIEHUS
MIPOU3BOJICTBE CTPOUTEILHBIX
MaTepHUaJIOB
60-61 | Okckypeus Ha HpeanpusTHe, 2 OKcKypeus Otuer 00 3KcKypcHH
HCTOJIB3YIoNIee OMOTEXHOJIOTHH
62 O6o0mmenue mo treMe «brorexHoOTHS 1 KommiekcHoe TectupoBanue
Y TIPOM3BOJICTBOY 3aHATHE

Pa3zies 5. [IpakTHKYM 10 IPOEKTHO# M MCCJIET0BATEIbCKO# esaTeIbHOCTH (7

4acoB)

Tema 9. IlpoekTHasi/uccae10BATE]bCKAS 1eATEIbHOCTD 10 MAaTePHAJLY Kypca
63 BpiGop  TeMbl = NpPOEKTHOW WU 1 Kommekchnoe Amnanus, Oecena
HCCIIEI0BATENILCKOM paboThI 10 Kypey 3aHATHE
64-65 | Pabota  mo BbIOpaHHOM  Teme 2 KommnnekcHoe Habntonenue, Gecena
(MHIMBUAYATbHO WIH 1O TPYIIIaM) 3aHATHE ITpakTuyeckas pabora
66 Pabora  mo BbIOpaHHOM  Teme 2 KommnnekcHoe Habmronenue, Gecena
(MHOIUBUAYATbHO WM 10 TPYIIaMm). 3aHATHE [IpakTuyeckas paborta

IloaroroBka MMPpE3CHTAINHN.
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67 Hrorosoe  3anstue. IlpesenTtanus 2 Kondepennus 3amuTa IpoeKTOB U
pabor UCCIICIOBATEIIbCKUX
pabot
HUTOI'O 3a roa 70
HUTOI'O no nporpamme 140
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2.5. Cniucok JuTepaTypsbl
Jlumepamypa 0aa nedazoza:

1. OcnoBel 6uotexnonoruu: 10-11 kiaccsl: yuebnoe nocodue// bubnnoreka 3MEeKTUBHBIX KypcoB/
E.A.Hukumosa — M.: Benrtana-I"pad, 20009.

2. Muxkpoobuonorus: 10 — 11 xmaccer: MmeToauueckoe mocodwue. - M.: Benrana —I'pad, 2012. — 64 c. —
(bubnmoTeka 3NMEKTUBHBIX KypCOB).

3. bexkep M.E. Beenenue B Ouorexnosioruto - Pura: Ilumesast npoMsliieHHocTs, 1978 - 231 c.

4, bensix C.JI. YmpapiieHue uCCle0BaTENLCKOM aKTHBHOCTBIO YdeHHKa: MeToauueckoe mocoodue
JUTS TIEJIArOTOB CPEIHUX MIKOJI, THMHA3mMH, uteeB. / E.B. Tsriosa. — M.: I'mo0Gyc, 2009. — 255 c.

5. buorexnonorus: Yuebnoe nocooue mis BY3os. B 8 xu. / [Tox pen. H.C.Eropoga.

6. I'pun H., Crayr V., Teitnop /1. buonorus. T. 1-3. M.: JlaGoparopus 3nanwmii, 2019.

1. Hepexiieesa H.M. Hayuno-ucciemoBarenbckas padora B mikose / H.W. JlepekneeBa. — M.:
Bepoym - M, 2010.

8. JlanreB FO.I1. Buonorudeckas umxenepus. M., Arpornpomuszaat. 1987.

9. JleonToBnd A.B. PekoMeHIaIlnu 10 HAMMCAHHUIO UCCIIE0BATENILCKO# padoTel / A.B. JleontoBuy //
3aByu. — 2001. - Nel.

10. MacnennukoBa A.B. Marepuanbsl ans nposeneHust crenkypca «OCHOBBI HCCIEOBATENbCKON

nesrenbHOCTH yuamuxcs» /| A.B. Macnennukosa // Ilpaktuka aaMUHUCTpaTHBHOW paboThl B mikoje. — 2009.
- NeS.

11. Hazapenko JI.B. buotexnomnorust pacrennii: yaeOHUK U TpakTUkyMm s By3oB / JI.B.Ha3zapenko,
0.1 Nonrux, H.B.3arockuna, I'.H.Panayruna. — 2-e u3n., ucrp. u goi. — Mocksa: M3narenscTBo FOpaiit, 2021.
— 161 c. — (Bricmee oOpa3oBanue).

12. OGyuenne nna Oymymero (mpu noamepsxke Microsoft): Yue6roe nmocobue.- 4-¢ m3m., uemp. —
M.: U3narenscko-Topro.eiii oM «Pycckas pemakius», 2004,

13. OpapeHHble JETH: KOHIIETITyalbHbIE OCHOBBI pPabOThl C OJApEHHBIMH JI€TbMH B CHCTEME
nonoJHUTeIRHOTO 0Opa3oBanus. - M.: [IPCIO/1l Muno6pa3oBanus Poccun, 1998.

14. [Ipoxoprer 10.B., TlpokodreBa JI.B. Hayuno-uccnemoBatennbckas pabdora «lIpukmagHas
9KOJIOTHS: U3 onbITa paboTer» // bruonorus B mkose. — 2009. - Ne9.

15. [Mmrentoa M.JI. TexHomoruss opraHusaii HPOEKTHOM AeATCIbHOCTH ydamuxcs / YueOHO-
meToauueckoe mocooue / Cypryr. 2004,

16. CaenkoB A.M. MHccrnemoBarenbckoe OOydeHHE UM IPOCKTHPOBAHME B COBPEMEHHOM
obOpazoBanun// UccnenoBarenbckas padora mkoJIbHHKOB. — 2004, Nel.

17. [Harmupo .C. Mukpobuonorus: 10-11 xmaccel: ydeObHOe TmocoOWe JId  y4aIuxcs

obmeoOpazoBatenbHbIx yupexaeHuit / f.C.Illanmupo. — M.: Benrana-I'pad, 2008. — 272 c.- un. (bubanoreka
AIIEKTUBHBIX KYPCOB).

18. [eBenyxa B.C. u ap. Cenbckoxo3stiicTBeHHass OnorexHosorus. M.: Beicias mkosa, 2003.

19. SxynoB T.P. MonekynspHas OuorexHomnorusi: yaeonuk s By3oB / T.P SIkynos, T.X . ®au3zos. —
3-e uzn., crep. — Cankr-IlerepOypr: Jlansb, 2021. — 160 c.

Jlumepamypa ona odyuarouwguxca u pooumeneii:

1. bekkep M.E. Beenenune B OuoTexnosioruto - Pura: [lumesas npombIiieHHOCTh, 2006.

2. Manmupo A.C. MukpoOuonorusa: 10-11 kmaccel:  ydeOHOe TmocoOMe JUid  ydaluxcs
obmieoOpaszoBarensubix yupexaenuit / S.C.1Manupo. — M.: Bentana-I'pad, 2008. — 272 c.- un. (bubmuoreka
AIIEKTUBHBIX KYPCOB).

3. OcHOBBI OMOTEXHOJIOTHUU: 10-11 KJIaCcChlI: yueOHOe nocobue// bubnuoreka
aneKkTUBHBIX KypcoB/ E.A.Hukumosa — M.: Bentana-I"pa¢, 2009.
4. KyszumenoB M.H. Hayunoe wuccnenoBanue: MeToanka mpoBeaeHUss u odopmiieHne. — M.:

W3 narenbcko-Topropast kopnoparus «Jlamkos u K», 2004.

Ilepeuensv unmepuem-pecypcos

1. UWnrepner-nopran «MccnenoBarenbckas —JEATENBHOCTh — IIKOJBHUKOB»  http://www.researcher.ru/
(bonbuioe KoIULecmeo Mamepuaiog no MemoouKe u NPaxKmure Uccied08ameibCKoll 0essmelbHOCIU YHaujuxcsl,
a makdce COOePAHCUMCS OONOJHUMENbHAS UHDOPMAYUsl, KOMOPAsk HOMOMNCEN YUUmenio 6 NOBCEOHEeSHOU
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http://www.researcher.ru/

00pazoeamenbHOU U Memoou4eckoll 0esimeabHOCmu),

2. lleHTp pa3BUTHS KCCIICIOBATEIBCKOM IEATEILHOCTH yuaruxcs http://www.redu.ru/;

3. Poccuiickas rocynapctBeHHas oudiaunoreka http://www.rsl.ru;

4. TocymapcTBeHHas HaydHas nenarorudeckas ounbmmoreka uMm. K. /1. Ymmuckoro http://www.gnpbu.ru

5.  DNeKTpOHHBIHI y4eOHUK (;mabopatopHbIe paboThI) 1o OMOTEXHOJIOTUU
http://kineziolog.su/content/biotekhnologiya.

6. DnekTpoHHBIH yuyeOHUK 10 Ouostoruu: http://dronisimo.cha

7. Buonorus: anekTpoHHbIH yaeOnuk: http://www.ebio.ru/

8. DrexrponHOE nocobue 1o buoTtexHosoTHH
http://spbgau.ru/files/nid/7127/13_rp_35.04.03_biotehnologii_v_rastenievodstve_2017.pdf .

9. Csexue MaTepuabl 10 OMOTEXHOJIOTUU 51 JIpYruM OHMOJIOrMYECKUM HayKam
https://yandex.ru/search/?lr=2&oprnd=1891727557 &text=http%3A%2F%2Fbio-x.ru%2F%20

10. BecrmaTHbIe oOyugaromiue MPOTrpaMMBbI o Ouosorun:

http://www.informika.ru/text/inftech/edu/edujava/biology/

11. Bcs ouosorus: http://biology.asvu.ru/

12. Enunas xomneknus mudpoBsix oOpazoBarenbHbIX pecypcos: http://school-collection.edu.ru/

13. IlIkoneHbiit Mup. bronorus: http://school.holm.ru/predmet/bio/

14. Tectsl mo Teme «buorexHonoruu» http://astgmu.ru/wp-content/uploads/2016/04/BioTest.pdf

15. PabGouas mnporpamma Moxayns «OCHOBHBIE HalpaBi€HUs OHWOTEXHOJIOTUYECKUX IPOU3BOJACTB»
https://programs.edu.urfu.ru/media/rpm/00024985.pdfhttps://programs.edu.urfu.ru/media/rpm/00024985.pdf

16. Pabouas Iporpamma MO «IIponykTsI MHAILEBON OHOTEXHOIOT UM
https://programs.edu.urfu.ru/media/rpm/00024984.pdf

17. Pabouas mporpamma wmoayiass «OCHOBHBIE ACIIEKTBI BUOTEXHOJIOTMMW TTMIIEBBIX
IMPOAYKTOB» https://programs.edu.urfu.ru/media/rpm/00029425.pdf
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ITpunoxxenne Ne 1

BAHK TECTOBBIX 3AJTAHUI
IJIA (l)OpMHpOBaHI/IH OLCHOYHBLIX MaTE€PHUAJIOB 110 TEMaM Kypca
«BUOTEXHOJIOI' UN»
(ypoeeHb CJHIOJHCHOCMU OYEHOUYHBIX Mamepualos pecyiupyemcs neoazo2om ucxoos u3 603pACMHbLX
ocobenHocmell U ypoBHs NOO2OMOGIEHHOCIU 00YYaAIOUUXCS)

1. Bo3HMKHOBEHHE T€HOMHUKM KaK HAYYHOW NWCIMIUIMHBI CTajJO BO3MOKHBIM IIOCIIE: a) YCTaHOBIICHUS
ctpyktypsl JIHK; 6) co3nanus xoHuenuuu rexa; B) nupdepeHunanuy peryisiTOpHbIX U CTPYKTYPHBIX Y4aCTKOB
T'eHa; T) TIOJTHOTO CEKBEHUPOBAHMS I'€HOMA Y psiia OPraHU3MOB.

2. CyuiecTBEHHOCTh I'€Ha y MaTOT€HHOT0 OpraHu3Ma - KOJUPYEMbIH I€HOM MPOJIYKT HEOOXOAMM: a) s
Pa3sMHOXEHHS KJIETKH; 0) s MOAaepKaHUS KUIHESATEILHOCTH; B) UISI MHBA3UU B TKAHH; T') TSI HHAKTHBAIIMH
AHTUMHUKPOOHOTO BEILIECTBA.

3. T'ennl house keeping y maToreHHOro MHKpPOOpPraHWU3Ma SKCIPECCUPYIOTCS: a) B HH(PUIUPOBAHHOM
opraHu3Me Xo3siuHa 0) BCerJa B) TOJIBKO Ha HCKYCCTBEHHBIX MUTATEIBHBIX CPE/IAx I') MOJI BIUSIHUEM HUHIYKTOPOB

4. IIpoTeomMuKa XxapakTepu3yeT COCTOSTHUE MUKPOOHOTO MaToreHa: a) no (pepMeHTaTUBHOM aKTUBHOCTH O)
M0 CKOPOCTH POCTA B) IO IKCIIPECCUU OTIEIBHBIX OCJIKOB T') 10 HAXO0XJICHUIO HAa KOHKPETHOH CTaJlH POCTOBOTO
TUKITa

5. Jnga monydeHHsl MPOTOIUIACTOB M3 KIETOK TpHOOB HCMONB3YeTCSA: a) JU30LUM O) TPUIICUH B)
«YIUTOYHBIN (PEPMEHT» T') METCUH

6. 3a 00pa3oBaHWEM MPOTOILJIACTOB M3 MHUKPOOHBIX KJIETOK MOXKHO CIEIUTh C TIOMOIIHI0 METOJOB: a)
BHCKO3UMETPHUHU 0) KOJIOPUMETPUH B) (Pa30BO-KOHTPACTHON MUKPOCKOIIUH T) SJIEKTPOHHOU MHUKPOCKOITUH

7. Jnst mosyuyeHus: MpOTOIIACTOB U3 OaKTEPUATBHBIX KJIETOK HMCIOJIb3YETCs: a) JU30IUM 0) «yJUTOUHBIN
(dbepMeHT» B) TPUIICHH T') MaranH

8. O0BbemMHEeHNEe TEHOMOB KJIETOK Pa3HBIX BHIIOB M POJOB BO3MOYKHO TPH COMATUIECKON THOPUIN3AIINN: a)
TOJILKO B MPUPOJHBIX YCIOBHUSAX; 0) TOJBKO B MCKYCCTBEHHBIX YCIOBHUSX; B) B MPUPOIHBIX U HCKYCCTBEHHBIX
YCIOBUAX

9. BeIcokas CcTaOMIBHOCTH TMPOTOIUIACTOB JOCTUTACTCS TMPU XpaHCHUH: a) Ha XoJioday; O) B
TUTIEPTOHUYECKOU Cpejie; B) B Cpelie ¢ J00aBIeHNEM aHTUOKCHIAHTOB; T') B aHAPOOHBIX YCIOBHUSX.

10. Iommaytrnenrnukons (I1317), BHOCHMBIN B CYCHIEH3MIO MTPOTOIIIIACTOB: @) CIIOCOOCTBYET MX CIHSIHUIO,
0) mpenoTBpalIaeT WX CIUSHWE, B) TOBBIIIAET CTAOMJIBHOCTh CYCIEH3HWH; T) MPEAOTBpAIlaeT MHUKPOOHOE
3apakeHHe.

11. [Ins mpoToracTUpoBaHusl HauboJee MOAXOAAT CYCIIEH3MOHHBIE KYJIbTYphI: a) B Jar-dase; 0) B daze
YCKOPEHHOTO POCTa; B) B JorapudmMuueckoi (aze; r) B paze 3aMeIeHHOTO POCTa; 1) B CTAIMOHAPHOH (ase;

12. T'ubpuausanus nNpoTOIIaCTOB BO3MOXKHA, €CIU KJIETKH MCXOIHBIX PACTeHUN 00JIaaroT: a) MoJI0BOM
COBMECTUMOCTBIO; 0) MOJIOBOM HECOBMECTUMOCTHIO; B) COBMECTUMOCTh HE UMEET CYILIECTBEHHOTO 3HAUCHUSI.

13. IlpeumyiecTBaMu T€HHO-MHKEHEPHOTO MHCYJIMHA SIBJIIOTCS: a) BBICOKAs aKTUBHOCTh; 0) MEHbIIAS
AIJIEPTeHHOCTD; B) MEHbIIIAasi TOKCUYHOCTH; T') O0JIbIIas CTAOUIBHOCTS.

14. IIpenmMyiiecTBa Moay4eHUus BUAOCHEIUPUIESCKHUX I YeJOBEKa OSKOB MMyTeM MUKPOOHUOJIOTUYECKOTO
CHUHTE3a: a) ImpocToTa 000pyAoBaHUSA;, 0) PKOHOMUYHOCTBH; B) OTCYTCTBHE ICPHUIIMTHOTO CHIPbS; TI') CHSTHE
ATHUYECKUX MPoOIIeM.

15. Pa3zpaboTaHHasi TEXHOJOTHUS MOJy4EHUS] PEKOMOMHAHTHOTO IPUTPONOITHHA OCHOBAHA HA DKCIPECCHH
reHa: a) B KJIeTkax OakTepuii; 0) B KJIETKaX JIPOKKEH; B) B KIIETKaX PACTCHMUIA; I') B KYJIbTYpE >KUBOTHBIX KIIETOK.

16. OcoOeHHOCThIO MENTUAHBIX (AKTOPOB POCTAa TKaHEW SIBISAIOTCA: a) TKaHeBas CHEeUM(UYHOCTh; O)
BUJIOBasi CHeUM(UYHOCTh; B) OOpa3oBaHUE »Xelle3aMH BHYTPEHHEH CeKpelMM; I') oOpa3oBaHHE BHE >Keje3
BHYTPEHHEH CeKpeluu;

17. IlpeumymectBo UDA nepen onpeaeneHreM HHCYIHMHA MO MaJeHUI0 KOHIIEHTPALUH TIIIOKO3bl B KPOBU
KUBOTHBIX: a) MEHbIIAs] CTOMMOCTb aHANIN3a; 0) HEHYKHOCTh JA€(DUIIUTHBIX PEareHTOB; B) JIETKOCTh OCBOCHUS; T')
B OTCYTCTBHH BIIMSIHUSI HA Pe3yJIbTaThl aHAIN3a JPYTUX OEIKOB; /1) MPOJOKUTEILHOCTh BpPEMEHH aHAN3a.

18. Ilpu omeHke KayecTBa T'€HHO-MHXEHEPHOTO HWHCYIMHA TpedyeTcs YIensiTh OCOOEHHO Ooibliiee
BHUMAaHHE TECTY Ha: a) CTEPUIIBHOCTh; 0) TOKCHYHOCTb; B) aJUIEPT€HHOCTb; I') MUPOT€HHOCTb.

19. OcHOBHOE MPEUMYILECTBO MOJTYCHHTETHUECKUX MPOM3BOJHBIX PUTPOMULIMHA - a3UTPO-, POKCUTPO-,
KJIAQpUTPOMMIIMHA Tepe] TPUPOAHBIM AaHTUOMOTHKOM OOYCIOBJIEHO: a) MEHbLIEH TOKCHYHOCTHIO; O)
0aKTepULIUIHOCTHIO; B) AKTUBHOCTHIO MTPOTUB BHYTPUKIETOYHO JIOKATM30BAaHHBIX MAPAa3UTOB; I') AEHCTBHEM Ha
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IpuOBbIL.

20. AHTUOMOTHKH ¢ CAMOIIPOMOTHPOBAHHBIM MTPOHHUKHOBEHUEM B KJIIETKY IaTOTeHa: a) Oera-jIaKTaMsl; 0)
AMUHOTJIMKO3U/IbI; B) MAKPOJIU/IBL; I') TIIMKOTIETITU/BI.

21. llosiBneHMe MHOXECTBEHHONW pPE3UCTEHTHOCTH OIYXOJE€H K NPOTUBOOIYXOJEBBIM areHTaM
0OyCIIOBJICHO: a) HEMPOHHUIAEMOCThIO MeMOpaHbl; 0) (epMEHTATHUBHOW WHAKTHBAIMCH, B) YMEHBIICHHEM
CpO/ICTBA BHYTPHKJIETOUHBIX MUIIICHEH; T) aKTUBHBIM BBEIOPOCOM.

22. llpakThueckoe 3HAUEHUE IOJTYCUHTETUYECKOTO aMMHOIJIMKO3MJa aMHUKallHa OOYCJIOBJIEHO: a)
aKTHBHOCTBHIO TMPOTHB aHAdPOOHBIX IMATOTEHOB; 0) OTCYTCTBHEM HE()POTOKCHYHOCTH; B) YCTOWYMBOCTBIO K
3alUTHBIM (epMeHTaM Yy OakTepHil, HHAKTUBHUPYIOLIUM JAPYrU€ aMUHOTJIMKO3U[bI; T') aKTUBHOCTHIO IPOTUB
[IaTOTE€HHBIX T'PHOOB.

23. JleiicTBUE MOJIMEHOB - HUCTATHHA U amdoTepunHa B Ha rpulbl, HO HEe Ha OakTepUn OOBICHSCTCA: a)
0COOEHHOCTSIMH pUOOCOM y TpuOOB; 0) HATMUMEM MUTOXOHJAPHIL;, B) HAINYHEM XHTHHA B KJIETOYHON CTEHKE; T')
HaJIMYMEM IProcTeprHa B MeMOpaHe.

24. OyHrUIMIHOCTD [IOJINEHOB HUCTaTHHA U aMmdoTepuninHa B oOycnosiena: a) B3aumoseiictsuem ¢ JJTHK;
0) akTUBalMel JTUTHYECKUX (pepMEHTOB; B) GOPMUPOBAHHEM B MEMOpaHEe BOJHBIX KaHAJIOB U MOTEPel KIEeTKON
HU3KOMOJIEKYJISIPHBIX METa0OJMTOB M HEOPraHMYECKUX HOHOB; T) TMOJABJIEHHUEM CHCTEM JJIEKTPOHHOTO
TpaHCHopTa.

25. 3ammMra NpPOAYLIEHTOB aMMHOIJIMKO3HJIOB OT COOCTBEHHOTO AHTHOMOTHKA: a) HU3KOE CpPOJCTBO
pubocom; 0) akTUBHBIN BBIOPOC; B) BpeMEHHAsl (pepMEHTaTUBHAS MHAKTUBALIMS; ') KOMIIAPTMEHTALINS.

26. CurHanpHasi TPAHCAYKIIMA: a) TMepeada CUTHalla OT KJIETOYHOW MeMOpaHbl Ha TE€HOM; 0) WHUIIMALIHS
OETKOBOTO CHHTE3a; B) MOCTTPAHCISLIMOHHbIE U3MEHEHHUsI O€lIKa; T') BbIIETICHUE TUTHUYECKUX ()EPMEHTOB.

27. U3 BTOpUUYHBIX META00IUTOB MUKPOOPTraHU3MOB HHIMOUTOPOM CUTHAJIBHON TPAHCAYKLMU SBIISETCS: a)
CTPENTOMMIINH; 0) HUCTATUH; B) LUKIOCIIOPUH A; T') SPUTPOMHUIINH.

28. Tpancdepasbl OCYIMIECTBISIOT: a) KaTaIM3 OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX pEaKIuii; 0) mepeHoc
(YHKIIMOHAJIBHBIX TPYII Ha MOJIEKYIY BOJBI; B) KaTalu3 peaklUUid MPUCOCIUHEHMS 1O JABOWHBIM CBS3SIM; T)
KaTaJu3 peakiuil nepeHoca GyHKIMOHAIbHBIX TPYIII HA CYOCTpar.

29. lledamocropuH 4YETBEPTOro TMOKOJCHHUS YCTOWYMBBIM K OeTa-JaKkTamMa3amM TIpaMOTpPUIIATEIbHBIX
OakTepwuil: a) nedanekcun; 0) nedazonuH; B) nednupom; T) nedaxmop.

30. IledanocnmopuH YETBEPTOrO TMOKOJICHHS YCTOMYMBBIM K O€TallakTamasaM TpaMIIOJIOKUTEIbHBIX
OaxTepwuil: a) riedazonuH; 0) negTpuakcoH; B) neGaJopuanH; ') neenum.

31. TlenunuinuHAIMIa3a WCIOJIB3YETCSA: a) MPHU TPOBEPKE 3aBOJACKUX CEpUH TEHUIWIUIMHA HAa
CTEPHJIBHOCTD; 0) TIpH o1leHKe 3((HEKTUBHOCTH TTEHUIIUIUTMHOBBIX CTPYKTYP MPOTHUB PE3UCTECHTHBIX OAKTEPHIA; B)
MIPH MOJTYYEHUHU MOTYCUHTETUYECKUX NEHUIMIIJIMHOB; ') IPH CHATUU aJUIEPTHUECKUX peakuil Ha MeHULIUIUIHH.

32. llenunuinuHaIMIa3a KaTaIU3UpPYeT: a) pacuierieHne OeTallakTaMHOTO KoJjblla; 0) paclieryieHue
THA30JIMJIMHOBOTO  KOJIbIIA; B) OTIIEIUIEHHEe OokoBoro paaukana npu C-0; T) JAeMEeTUIMpOBaHUE
THUA30JIMINHOBOTO KOJIBIIA.

33. MoHOK/IOHAJIbHBIE AHTHUTENA IOJY4aloT B TMPOU3BOJACTBE: a) NpH (PAKIUOHUPOBAHUU AHTUTEN
OpraHu3moB; 0) GpakIMOHUPOBAHHUEM JTUM(OIIUTOR; B) C IOMOIILIO THOPHUIOM; T') XUMHUYECKUM CHHTE30M.

34. MumieHsto 115 pU3NYECKUX U XUMUYECKUX MYTareHoB B KJIeTKe 0noo0bekToB siBisitorcs: a) JJHK; 6)
JIHK-nonumepasa; B) PHK-nonmmepasa; r) pudbocoma; 1) nuandopmarnmonnas PHK.

35. AKTHUBHBIA W, TPUMEHSEMbII MPU OYUCTKE CTOKOB OMOTEXHOJIOTMYECKUX MPOU3BOJCTB - 3TO: a)
copbeHT; 0) cMech COpPOCHTOB; B) CMECh MUKPOOPTaHU3MOB, MOJYUYEHHBIX T€HHO-UHKEHEPHBIMU METOJaMU; T)
MIPUPOIHBIN KOMILIEKC MUKPOOPTraHU3MOB.

36. Ilpu ouymcCTKE NPOMBIIIJICHHBIX CTOKOB B «4Yachl MHUK» MPUMEHSIOT [ITaMMBI-IECTPYKTOPHI: a)
NPUPOJHBIE MHKPOOPTaHU3Mbl; ©) MOCTOSIHHbIE KOMIIOHEHTHl AaKTMBHOTO WJa; B) CTAOWJIbHBIE T'€HHO-
WH)KEHEPHBIE IITaAMMBI; T) HE CTaOMJIbHbIE T€HHO-MHKEHEPHbIE IITaMMBI.

37. IlocTossHHOE MPUCYTCTBHE HITAMMOB-JIECTPYKTOPOB B a’pOTEHKaX Masod(p(eKTUBHO; MEepHOIUUIECKOE
BHECEHME UX KOMMEPYECKHX MpenapaToB BbI3BaHO: a) c1ab0i CKOPOCTHIO X Pa3MHOXKEHUS; 0) UX BHITECHEHUEM
MPEICTaBUTENIIMU MUKPOQIIOPI aKTUBHOTO WJla; B) MOTEPEN IIa3MHU/, TJi€ JIOKAJTM30BaHbI I€HbI OKUCIUTEIbHBIX
(bepMeHTOB; T) pobieMaMu TEXHUKH O€30TIaCHOCTH.

38. dyHkuuel pepoMOHOB SIBISETCS: a) aHTUMUKPOOHAsi aKTUBHOCTh; 0) MPOTUBOBUPYCHAS aKTUBHOCTH;
B) M3MEHEHHE IOBEJICHHMS OpraHu3Ma, HMEIOLIEro CHelU(PUUECKH pelentop; TI) TepMOperyaupyromas
aKTHUBHOCTB; 1) IPOTUBOOITYX0JI€Basi aKTUBHOCTb.

39. BoleneHue ¥ OYMCTKA MPOIYKTOB OMOCHMHTE3a M OPraHWYECKOrO CHHTE3a MMEeT MpHHLUIHAIbHBIE
OTJIIMYMS HA CTAUsX Mpoliecca: a) BceX; 0) KOHEUHBIX; B) MEPBBIX; ') MPUHIUIHUATIBHBIX pa3IHuUil HET.
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40. OcHOBHOE TPEHMYINECTBO (epMEHTATHBHOW OWOKOHBEPCUU CTEPOUIOB TEpell XUMHUYECKOH
TpaHchopMalmen: a) JOCTYHOCTh peareHToB; O0) H30UPaTeNbHOCTh BO3JACHCTBHS Ha OIpeaeSCHHbIE
(GyHKIMOHATBHBIE TPYIIIBI CTEPOU/IA; B) COKPAILIEHUE BPEMEHH MPOLIECcCa; I') MOJIy4YeHHE MPUHIUINAIBLHO HOBBIX
COCIMHECHUN.

41. VYBenuyeHue BBIXOJA LIEJICBOTO MPOAYKTa MpH OHOTpaHC(HOPMAIIMU CTEPOMAA JOCTUTACTCA: a) MpU
YBEITMUEHUH WHTCHCUBHOCTU TIEpEMEIIMBAHMs;, ©O) NpU YBEJIWYCHWHW HMHTCHCHUBHOCTH a’palliiv; B) TpHU
TIOBBIIICHUH TEMITEPATyphl (pepMEeHTAINH; I') TIPH UCKIIOYEHUH MUKPOOHON KOHTaMHHALIWY; /1) TIPH YBEIUYCHUN
KOHIICHTPAILIMU CTEPOUIHOTO cyOcTpara B (hepMEHTAMOHHOM cpee.

42. lupexTopoM (TITaBHBIM HHXEHEPOM) (apMaIieBTHUECKOTO MPEIIPUATHS AOJDKEH SBIATHCS COTJIACHO
tpeboBanusMm GMP: a) nH)XeHep-IKOHOMHUCT; 0) FOPHCT; B) MPOBHU30P; T) Bpad.

43. TlpaBmta CMP mnpemycMaTpuBarOT NPOU3BOJACTBO B OTICIHBHBIX IMOMEIICHUAX M Ha OTICIHHOM
000pYyZIOBaHUY: a) TCHUIWUITHHOB; 0) aMUHOTJIMKO3UI0B; B) TETPAIMKINHOB; ') MAKPOJIM/IOB; 1) OJHEHOB.

44. CpoiicTBO OeranakTamMoB, M3-3a KOTOPOro ux cieayer, cornsacHo CMP, HapaOaTeiBaTh B OTIENIbHBIX
MOMEILEHUAX: a) o0Omas TOKCUYHOCTh, O) XpOHMUYECKas TOKCUYHOCTh; B) AMOPHOTOKCUYHOCTB; T)
aJlJIEPreHHOCTb.

45. GLP permamenTupyer: a) JiabopaTOpHBIC HCCIEAOBAaHUS, 0) IIAHMPOBAHHE IMMOUCKOBBIX paboT; B)
Ha0Op TECTOB MPH MPEIKINHUUECKUX UCTIBITAHUSAX; T) METObl MATEMAaTHYECKON 00pabOTKU JTaHHBIX.

46. CormacHo CCP B 00s3aHHOCTH JTMYECKHX KOMHUTETOB BXOJAT: a) KOHTPOJb 33 CaHUTApHBIM
COCTOSIHMEM JIEUeOHO-TIPO(PHIIAKTUUECKUX YUPESXKACHHI; 0) 3ammuTa mpaB O00JIbHBIX, HA KOTOPBIX UCIIBITHIBAIOTCS
HOBBIE JICKAPCTBEHHBIC MpENapaThl; B) YTBEP)KICHWE Ha3HAYaeMbBIX PEXKHMOB JIEYEHHUS; T') KOHTPOJIb 32
coOI0IeHHEeM BHYTPEHHETO PaclopsiIKa.

47. IlpyurHa HEBO3MOKHOCTH HEMOCPEICTBEHHOM SKCIPECCHU I'eHa YeloBeKa B KJIETKE MPOKapHOT: a)
BBICOKasl KOHIIEHTpaIusl HyKJea3; 0) HEBO3MOKHOCTh PEIUIMKALMU IJIa3MUJ; B) OTCYTCTBHE TPaHCKPUIILUU; T)
HE BO3MOKHOCTb CIUIAICUHTA.

48. Ilpsmoit nepenoc uyxepoaHoit JIHK B mpoTominacTsl BO3MOXKEH ¢ MOMOIIbIO: @) MUKPOUHBEKIINH; O)
TpaHc(hoOpMaIy; B) YIMAKOBKA B JIMIIOCOMBI, T) KYJIBTHBHPOBAaHUS MPOTOIUIACTOB HAa COOTBETCTBYIOIIMX
MUTATENIbHBIX Cpeax.

49. CybcTpataMu pecTpHUKTa3, MCMHOJIb3yEMbIX T€HHBIM HHXEHEPOM, SBJISIFOTCS: @) TOMOIMOJUCaXapHIbl;
0)rerepornoucaxapubl; B) HyKJIEHHOBBIC KHUCIOTHI; T') OCTTKH.

50. I'en mapkep, HEOOXOIUM B T€HETUUYECKOW MH)KCHEPUHU: a) JUIsl BKIIFOYCHHST BEKTOpA B KIJIETKH XO35UHA;
0) mis oTOOpa KOJIOHWH, 00pa3yeMbIX KJIETKaMH, B KOTOPBIC NMPOHUK BEKTOP; B) IUIS BKIIOYCHHS «paboyero
reHa» B BEKTOD; I') ISl MOBBIIIEHUS! CTAOMIBLHOCTH BEKTOPA.

51. TloHATHE «IMIMKHE KOHLBD MPUMEHUTEIBHO K TEHETUYECKOW MHKEHEPUU OTpaxaer: a)
KOMILJIEMEHTApHOCTh HYKJICOTUIHBIX IOCJIEI0BAaTENbHOCTEH; 0) B3aUMOJCHCTBUE HYKJIEMHOBBIX KHUCIOT H
TUCTOHOB; B) pearupoBaHue apyr ¢ aApyrom SH-rpynmn ¢ o6pa3zoBanueM nIucyiab(GuIHBIX CBS3el; I') THIPOGoOHOE
B3aUMO/ICHCTBUE JIUTTUIOB.

52. Tlouck HOBBIX PECTPUKTA3 [UIsl HCIHOJB30BaHUS B TEHETUYECKOW HWH)KEHEPUH OOBSACHSAETCS: a)
pa3nMuUsIMH B KAaTAIUTUYECKOW aKTUBHOCTH; O) pa3MYHBIM MECTOM BO3JEHCTBUS Ha CyOCTpaT; B)
BUJIOCTICIU(PUYHOCTHIO; T') BBICOKOM CTOMMOCTBIO.

53. Vcnexu reHeTM4eckod WHXKEHEpUU B 00JIacCTH CO3JaHUs PEKOMOMHAHTHBIX OENKOB OOJIbIIE, YEM B
CO3JaHUM PEKOMOMHAHTHBIX AHTHUOMOTHUKOB, YTO OOBACHsAETCsA: a) Oojiee MPOCTON CTPYKTypoil OenkoB; 0)
TPYAHOCTBIO MOA00pa KJIETOK X034€B Uil OMOCUHTE3a aHTUOMOTUKOB; B) OOJBIIMM KOJIMYECTBOM CTPYKTYPHBIX
T'eHOB, BKIIFOUEHHBIX B OMOCHHTE3 aHTUOMOTUKOB; T') TpobiieMaMu 6e301acHOCTH MPOU3BOICTBEHHOTO MpoLiecca.

54. depMeHT nurasa HCIOJB3YeTCS B T'C€HETUYECKOW WMHI)KEHEpUU MOCKOIBKY: a) CKpEIUISIeT BEKTOp C
000JIOYKOM KJIETKM XO3sAMHa; ©0) KaTalu3upyeT BKIIOUEHHE BEKTOpa B XPOMOCOMY KJIETOK XO35IMHA; B)
KaTaJIu3UpyeT KOBAaJIEHTHOE CBs3bIBaHuE YyriaeBojaHo-(pocopHoit nenu JHK rema c¢ JIHK Bekropa; r)
KaTaJIn3UpyeT 3aMbIKaHUE MENTHIHBIX MOCTUKOB B MENTHIOTIMKAHE KJIETOYHOW CTEHKH.

55. BuoTexHONOry «reH-MapKep» HEoOXOIUM: a) JUIs MOBBIIIEHUS aKTUBHOCTH PEKOMOMHaHTa; 0) ams
00pa30BaHUsl KOMIETEHTHBIX KJIETOK XO35IMHA; B) U1 MOAM(UKAIMU MecTa B3aMMOJEHCTBHS PECTPHKTa3 ¢
cybcTparom; r) g 0T00pa peKOMOMHAHTOB.

56. OcnabneHue OrpaHWYEHUH HA UCIOJB30BAaHHE B  IPOMBIIUIEHHOCTH MHKpPOOPTraHM3MOB-
PEeKOMOMHAHTHOB,  MPOJYLHUPYIOIIUX  TOPMOHBI ~ 4YeJOBEKa, CTajJ0  BO3MOXXHBIM  Ojarojmaps:  a)
COBEpPILEHCTBOBAHUIO METOJ0B H30JSIMH T'€HHO-MHXEHEPHBIX PEKOMOMHAHTOB OT OKpYXKaroueil cpenbl; 0)
MOBBIIICHUIO  KBaTM(UKALUMK  TepcoHala, paboTalomero ¢ peKOMOMHAHTaMH; B)  YCTaHOBJIEHHOU
HKCIEPUMEHTAIBHO CJIa00H >KM3HECTIOCOOHOCTH PEKOMOMHAHTA; T) HKCHEPUMEHTAIBHOMY MOJATBEPHKICHUIO
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00s13aTeNLHOM MOTEPU TY>KEPOIHBIX TCHOB.

57. BekTop Ha OCHOBE IUIA3MUIBI MPEANOUYTHTEIbHEH BekTOpa Ha ocHoBe (haroBoit JIHK Omaromaps: a)
0oJBpIIOMY pa3Mepy; 0) MEHBIIEH TOKCUYHOCTH; B) OOJIBIIEH YacTOTHI BKIIOYCHHSI; T) OTCYTCTBUS JTU3UCA KICTKH
XO03s5IMHA.

58. AKTHBHpOBaHUE HEPACTBOPUMOIO HOCUTEIS B Cllydae MMMOOWIH3auu pepMenTa HeoOX0aAUMO: a) IS
YCUJICHUS BKJIIOUEHUS (epMeHTa B Tenb; 0) Ui TOBBIMICHUS cOpOIuu (epMeHTa; B) sl TMOBBIMICHUS
aKTUBHOCTH (pepMeHTa; I') U1t 00pa30BaHUS KOBAJICHTHOM CBS3H.

59. NmmoOwm3anus WHANBUIYAIHHBIX (PEPMEHTOB OTPAaHUYMBACTCS TaKUM OOCTOSTEIBCTBOM, KakK: a)
BBICOKas TaOUIBHOCTh (hepMeHTa; 0) Hamuune y pepMeHTa KoepMeHTa; B) HaIH4nue Y epMeHTa CYOheIMHHII;
I') IPUHAAIEKHOCTh PEpMEHTA K TUIpOIa3aM.

60. UMmoOmIM3anus neablx KIETOK MPOIYIIEHTOB JIGKAPCTBEHHBIX BEUIECTB HEpaIllMOHAIFHA B CIIydae: a)
BBICOKO JIAOMIIBHOCTH IEJIEBOTO MPOIYKTA (JIEKaPCTBEHHOTO BEIIECTBA); 0) UCIOIB30BAHUS [IEJIEBOTO MPOIYKTa
TOJMBKO B HWHBEKIIMOHHOW (opMe; B) BHYTPUKICTOUYHOM JIOKAJTW3AIMU IIEJIEBOTO MPOAYKTA; T) BBICOKOM
rUAPOPUIBHOCTH LIENIEBOTO MPOIYKTa;

61. NMmoOunm3anus KJIETOK MPOAYIEHTOB IiejiecooOpa3Ha B Cllydae, €CIu IeJIeBON MPOIYKT: a)
pacTBOpuM B Bojie; 0) HE PaCTBOPUM B BOJIC; B) JIOKAIIM30BAaH BHYTPHU KJIETKH; T') UM SIBJISIETCS] OMOMacca KIIETOK.

62. LensmMu wumMoOmnIM3anuud (QEPMEHTOB B OWOTEXHOJOTUYECKOM TPOM3BOJICTBE SIBISIOTCS: )
MOBBIIIEHUE YJEIbHON aKTUBHOCTH; 0) MOBBIIIEHWE CTAOMIBHOCTH; B) pacCUIMpPEHUE CyOCTPAaTHOTO CHEKTPa; T)
MHOTOKpaTHOE€ UCHOJIb30BaHUE.

63. llenmeBoit OENKOBBIM TPOIYKT JIOKAJIW30BAaH BHYTPU HMMMOOWIM30BaHHOW KiIeTKH. JloOWThCsA ero
BBIJICJICHUS, HE Hapyllas CUCTEMbl, MOXHO: a) YCHJIMB CHCTEMbl aKTUBHOTO BBIOpOca; 0) ociiabuB GapbepHbIe
GyHKIMM MeMOpaHbI; B) MPHUCOCAMHMB K O€NIKYy JIMJAEPHYIO IMOCIEeI0BaTEIbHOCTh OT BHEIIHEro Oeska; T)
MOBBICUB CKOPOCTh CUHTE3a OeKa.

64. KonoHOYHBIN OHOpeakTop JIsi KMMOOHMIIM3AIMH TIEJIBIX KJIETOK JIOJDKEH OTJIMYAThCS OT peakTopa IS
AMMOOWIN3aMA (PEPMEHTOB: a) OOJIBIIUM TUAMETPOM KOJIOHKH; O) OTBOJOM Ta30B; B) Oojiee OBICTPHIM
JBYDKEHUEM PACTBOPUTEILS; T) GOPMOI YaCTHIl HEPACTBOPHMOTO HOCHTEIS.

65. TexHonorusi, OCHOBaHHasE Ha UMMOOWIM3AIMKU OMOOOBEKTa, YMEHBIIAET HaJU4ue B JIEKAPCTBEHHOM
mpenapare CJIeAyIONUX MPUMECei: a) CleAbl TsDKENBIX METauioB; 0) OCNKH; B) MEXaHMYECKHE YACTHUIIBI; T)
ClIe[Ibl OPraHM4YeCKUX pacTBOPUTENICH.

66. DKOHOMHYECKOE TMPEHMYIIECTBO OHOTEXHOJOTHYECKOTO  IMPOM3BOJCTBA, OCHOBAaHHOTO  Ha
MMMOOHWIM30BaHHBIX OMO0OBEKTaX, Tepea TPAAUIIMOHHBIM OOYCJIOBJICHO: a) MEHBIIMMH 3aTpaTaMH Tpyna; 0)
0oJiee JIeMIEBbIM ChIPhEM; B) MHOTOKPATHBIM MCIIOJIb30BaHUEM OMOOOBEKTA; T) YCKOPEHUEM MPOU3BOICTBEHHOTO
mpotrecca.

67. buocuHTe3 aHTUOMOTHUKOB, HCIIOJIb3YEMBIX KaK JIEKAPCTBEHHBIE BEIIECTBA, YCUJIMBACTCS M HACTYMAeT
paHbllle Ha cperax: a) OOraThlX HMCTOYHHMKAMHM a30Ta; 0) OoraThlX HMCTOYHHUKAMH YIjepoja; B) OoraThix
ncrouHnkamu gocdopa; r) 6eAHBIX TUTATEITHHBIMU BEIIECCTBAMHU.

68. Perynupyemas ¢epMeHTanusi B mpoiecce OMOCHHTE3a JOCTUTAETCs MPU Crocobe: a) MepruoIndecKoM;
0) HEMPEPBHIBHOM; B) OTHEMHO-J0JIUBHOM; T') IOJYIIEPHUOTIECCKOM.

69. PeTponHruOupoBaHuEe KOHEYHBIM MPOIYKTOM MpH OMOCHHTE3e OMOJOTHYECKH AKTHUBHBIX BEIIECTB -
9TO: a) MOoJaBlIeHUE MOCIeaHero ¢pepMeHTa B MeTaboIM4ecKoi 1enu; 0) mojaBlieHne HA4albHOTO (pepMEeHTa B
MeTaboIMYeCKOH ey, B) MoaBlIeHNE BceX (PEPMEHTOB B METaOOIMUYECKOH LIeTH.

70. TepMuH «MYyTbTH(PEPMEHTHBIM KOMILUIEKC» O3HAUAET: a) KOMIUIEKC ()epMEHTHBIX OEJIKOB, BBIICNSEMBIii
U3 KJIETKH IMYTEM SKCTPAKIHH M OCaXICHHs; 0) KOMIUIEKC ()epPMEHTOB KIETOUHOW MeMOpaHbl; B) KOMILIEKC
(epMEeHTOB, KaTalU3UPYIOLUIUX CHHTE3 MEPBHUYHOTO WJIM BTOPHUYHOTO META00IMTa; T') KOMIUIEKC 3K30- H
SHZIOIIPOTEA3.

71. IlyteM NOTUKETUIHOTO CHHTE3a MPOUCXOAUT COOpPKA MOJIEKYIBI: a) TETPAIMKINHA; 0) MEHUIIUILTNHA;
B) CTPENTOMHIIMHA; T') HUKIOCTIOPHHA.

72. KoMIIEKCHBI KOMIIOHEHT TMHTAaTeIbHOW CpeAbl, pPEe3KO TOBBICUBIIMA MPOU3BOIUTEIHLHOCTD
dbepMeHTallMM B cilydyae TMEHHUIM/UIMHA: a) coeBas MyKa; 0) ropoxoBasi MyKa; B) KYKYpPY3HBIH DKCTPAaKT; T)
XJIOTIKOBasi MyKa.

73. IlpenuiecTBeHHUK TEHUIIUIUIMHA, PE3KO TMOBHICHBIIHKA €r0 BBIXOJ MpHU A00aBICHUU B cpeiy: a) Oera-
JTUMETHIIIIUCTENH; 0) BaJIMH; B) GEHIIYKCYCHAsl KUCIIOTA; T') alb(ha-aMUHOAIUITHHOBAS KUCIIOTA.

74. IlpenuiecTBEHHUK MpU OMOCHMHTE3€ NMEHUIIWUITMHA NOOaBISIOT: a) B Haudane QepmeHrtanuu; 0) Ha
BTOPBIE-TPETHH CYTKH TOCIE Hauana (pepMeHTAIN; B) KaXKble CYTKH B TEYEHHUE 5-CyTOUHOTO MpoIiecca.

75. TexHnomoruyeckuit BO3ayX Al OMOTEXHOJOTHUECKOTO MPOU3BOJICTBA CTEPUIM3YIOT: a) HATPEBAHHUEM;
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0) bunpTpOBaHUEM; B) OOTyUCHHEM.

76. boprba ¢ aroBoit nHpekuueit B nexax GpepMeHTAUN aHTHOMOTHYECKOW MTPOMBIIIEHHOCTH Hanbosee
panMoHalbHA IyTEeM: a) YXKECTOUYCHUS KOHTPOJIS 32 CTEpUIM3alMedl TEXHOJIOTUYECKOTO BO3ayXa; O)
Y)KECTOUEHHUSI KOHTpOJIA 3a CTEpWIM3ALMEed NUTATeIbHOM cpenbl; B) TOJIY4YEHHS U HMCHOJb30BaHUS
(haroycToH4YHMBBIX IMITAMMOB OMOOOBEKTA; T') Y)KECTOUCHHSI KOHTPOJIS 3a CTEPUITH3AINCH 000PYI0BaHUS.

77. IlpenMyIiecTBO PACTUTENIBHOIO ChIPbS, IIOJIY4acMOIO IIPU BBIPALIMBAHUU KYJIBTYpP KIIETOK IIEpel
CBIPBEM, I0JIy4YAEMbIM U3 IUIAHTAIIMOHHBIX MM TUKOPACTYLIUX PAcTEHUI: a) OoJblasi KOHLUEHTPALus 11€JI€BOro
MPOAYKTa; 0) MEHBIIAsk CTOMMOCTb; B) CTAHJAPTHOCTB; I') 00JIee MPOCTOE U3BJICUCHHUE IIETICBOTO TPOIYKTA.

78. AYKCHHBI — TEpPMHH, IOJ KOTOPBHIM OOBEAMHSAIOTCSA CcHenu(pUYecKre CTUMYISTOPHI pOCTa: a)
pacTUTENBHBIX TKaHEH; 0) aKTHHOMMUIIETOB; B) )KUBOTHBIX TKaHEH; I') yOaKTepuil.

79. IlpeBpalieHue KapACHOINAA TUTUTOKCMHA B MEHEE TOKCHUYHBIA AUTOKCHH (12-THApOKCHIMPOBAHUE)
OCYIIECTBIISICTCS KYJIbTYpOH KieTok: a) Acremonium chrysogenum; 6) Saccharomyces cerevisiae; B) Digitalis
lanata; r) Tolypocladium inflatum.

80. Ilpuumubl BbICOKON 3((HEKTHUBHOCTH AHTHUOMOTHYECKUX IMPENapaTOB «yHa3MH» M «ayTMEHTHH»
3aKJIIOYAIOTCSA: ) B HEBBICOKOW TOKCHYHOCTH (TI0 CPAaBHEHHUIO C aMIUIMUIMHOM M aMOKCAIJJIUHOM); O) B
HEBBICOKOW CTOMMOCTHM; B) B JEHCTBUM Ha pE3UCTEHTHbIE K OeTa-JIakTamMaM IITaMMbl OakTepuii; r) B
MpoJIoHTaIuK P deKTa.

81. Kakoe cBoiicTBO HOBOT0 OeTaiakTaMHOI0 aHTUOMOTHKA HarOoJiee IEHHO PH JICYEHUN OaKTepUaIbHbBIX
ocioxHeHu y 0osbHBIX ¢ BUU-undexueit? a) yctoiiunBoCcTh K OeTaniaktamasam; 0) ciabasi TOKCHYHOCTD; B)
cs3biBanue ¢ [ICB 2; r) nposioHrupoBaHHast HUPKYJISALHUS.

82. J1ig mpoBEpKH KaKOTO Ka4eCTBA CEPUNHOTO MHBEKIIMOHHOTO Mpenapara MeHUIUUIMHA UCTIOJIb3YeTCs B
MEJUIIMHCKON MPOMBILIUIEHHOCTH NEHUIMIIINHA3a (OeranakTamasza)? a) TOKCHYHOCTh; 0) IpPO3pavyHOCTh; B)
CTEpUIBHOCTD; T') TUPOT€HHOCTb.

83. AHTHOMOTHKOTOJIEPAHTHOCTH MAaTOreHa OOYCJIOBIIEHA: a) pa3pylIeHHEeM aHTUOMOTHKA; 0) aKTUBHBIM
BBIOPOCOM; B) HU3KUM COJIEP>KaHUEM aBTOJIM3UHOB; T') OTCYTCTBHEM MHILIEHU JIJIsl aHTUOMOTHKA.

84. MukoOakTepuu — BO30OyIUTENIN COBPEMEHHON TyOepKyIe3HOH NHPEKIMN YCTONYHUBBI K XUMUOTEpAIUU
BCIICJICTBHEC: a) KOMIICHCATOPHBIX MYTaluii; 0) MEIJICHHOTO pOCTa; B) BHYTPHUKJICTOYHOW JIOKAJTU3AIMH; T)
ocnabyieHusi UMMYHUTETa OpraHrn3Ma X0o3siuHa.

85. MoHUTOPHUHT (MPUMEHHUTENBHO K JIEKAPCTBY): a) BBEJICHUE B OpraHu3M; O) BBIJICIICHHE; B) BHISIBJICHUE B
TKaHSIX; T) CJIeKEHUE 32 KOHIIEHTpalueH.

86. CkpuHHMHT (JI€KapCTB): a) COBEPIICHCTBOBAHWE IIyTeM XUMHUYECKOW TpaHchopmarmu; ©0)
COBEPIIICHCTBOBAHUE MyTeM OMOTpaHchOpPMAIH; B) TIOUCK U OTOOP («IIPOCEUBAHUE») IPUPOJIHBIX CTPYKTYP; T)
MOJIHBIA XUMUYECKUN CUHTE3.

87. Taprer: a) caliT Ha MOBEPXHOCTU KJIIETKU; 0) MPOMEXKYTOUHAS MUIICHb BHYTPHU KJIETKH; B) KOHEUHAS
BHYTPHUKJICTOYHAS MUIIECHB; T') QYHKIIMOHAJIbHAS TPYIIIIa MAaKPOMOJICKYIIbI.

88. llenb cekBeHMpOBaHHUS T€HOMa — YCTAHOBJICHHE: a) pa3MepoB reHoMa O0) MOCIeI0BATEIbHOCTH
HYKJICOTHI0B B) coaepkanust A-T r) cootHomenus A-T/I'L] nmap HykKJI€OTHUIOB /1) U3MEHEHHUST METa00Iu3Ma

89. B kauecTBe OCHOBHOIO METO/a MPOTEOMUKHU HCIOJB3YIOT: @) MHUKPOCKONMHIO 0) ra303KUIKOCTHYIO
XxpomaTorpaduio B) IByXMEpPHBIHN 31eKTpo(ope3 T') paIioU30TOMHBIN ) CHEKTPaIbHbINA

90. I'eHbl Vi SKCIIPECCUPYIOTCS: a) HA UCKYCCTBECHHOM OCIHOM MUTATEIBHOM cpesie 0) Ha MCKYCCTBEHHOMN
OoraToi MUTAaTEILHOM Cpe/ie B) B YCIOBHUIX pocTa iN VIVO T) B yCIOBHSX pocTa in Vitro i) Bcerma

91. HampaBieHue TeHOMHKH, HEMOCPEICTBEHHO CBSI3aHHOE C MPOTEOMHUKOM: a) CTpyKTypHas O)
CpaBHHUTENbHAsS B) QyHKIMOHATIbHAS I') popMalibHAs 1) BCe

92. MerunmmnuHopesucteHTHOCTE (MRSA) oOycrnoBnena: a) mosiBieHweM Karcya 0) ObICTpOTOM
pa3sMHOXEHHS B) KOMIUIEKCOM OeTa-yakrama3s I) nosisienueM [1Ch-2a ¢ HU3KUM CpoJICTBOM K NEHULMIIJIMHAM U
nedanocrnopruHam, UCIOIb3yEeMbIM IPU JICYEHUH B KIIMHUKE /1) aKTUBHBIM BEIOPOCOM

93. Ilpu neuenun OGoabHbIX CIIM/loM waM mpu JAPYrHX CHUTyallUsX C TPOSIBIEHUEM TOHMKECHHOMN
AKTUBHOCTH UMMYHHOU CHCTEMBI MpeAnoyTuTensHee ucnons3oBate: a) [ICh-1a 6) [ICh-16 B) IICh-2 r) I1CBh-3
1) OBBIIIEHHBIE 103bl AaHTUOMOTHKA

94. KonkperHas Jjokaiau3alus OeTanakrama3 y IpaMIIOJIOKUTEIbHBIX OakTepuil: a) BHE KJIETKU O) Ha
pubocomax B) Ha BHYTPEHHEH MOBEPXHOCTH LHUTOIJIAMAaTHYECKOM MeMOpaHbl I') Ha MOJIOCaX KIETKU 1) B
MEPUIIA3MATUYECKOM ITPOCTPAHCTBE MO/ TOPUHOBBIMM KaHaJIaMHU

95. KonkperHas nokanu3auusi Oerajlaktamas y I'paMOTPULIATENBHBIX OaKkTepHii: a) BHe KJIeTKH 0) Ha
BHYTPEHHEH TMOBEPXHOCTU IMTOIUIAMATUYECKOH MeMOpaHbl B) B LUTOIUIA3MAaTUYECKOM MPOCTPAHCTBE
PaBHOMEpPHO 1) B MEPHUILIa3MaTUYECKOM MPOCTPAHCTBE IOJ MOPUHOBBIMH KaHalaMu €) Ha pubocomax 96.
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[IpuunHa pacmpocTpaneHus OeTtanakTamas cpead Bo30yauTeneld B KIMHUKE —4acTOTa IPUMEHEHHS: a)
OeTalakTaMHBIX aHTHOMOTHUKOB 0) aMUHOTJIMKO3UI0B B) TETPALMKIMHOB I') MAKPOJIHUIOB 1) (PTOPXUHOJIOHOB

97. KOHKpeTHBI XapakTep 3aBHCHUMOCTH MEXKIY KOJHMYECTBOM IPUMEHIEMbIX aHTHOWOTHKOB U
NosIBIICHMEM OeTanakramas: a) NpsiMoil 0) HempsIMOii B) 0OpaTHBIH I') HE UMEET 3HAUYCHHSI 1) KOCBEHHBIH

98. AHTHOMOTHKH, CTIOCOOHBIE TPOHUKAThH Yepe3 BHEUTHIOD MEMOpaHy rpaMOTpULIATeNIbHBIX OaKTepuid: a)
OCH3WINCHUWUTUH 0) SpUTPOMHIIMH B) aMIUIMIUIMH T') GY3UAUH 1) HUCTATUH

99. Crocob coxpaHEHHUsI HYKXHOW OWMOTEXHOJIOTY MPOAYKTHBHOCTH KYJIbTYP MHKPOOPTaHHU3MOB: a) B
XOJIOAWIbHUKE ©) TOJ CJI0€M MHUHEpPAJIbHOTO Macjia B) B CHIIYYUX MaTepHaiax T) CyOIMMallMOHHOE
BBICYIIMBAHUE /1) KpUOXPAaHEHUE

100. AHTHCMBICIOBBIE OJIMTOHYKJIEOTHIbl IEPCHEKTHUBHBI s JICYEHUSA: a) HHQPEKIIMOHHBIX
OakTepHaNbHBIX 0OJe3He ©O) OHKOJOTMYECKHX 3a00JIeBaHMN B) MPOTHBOIPUOKOBBIX 3a00JIEBaHUN T)
HACJIEICTBEHHBIX MOHOT€HHBIX 3a00JI€BaHUH /1) BUPYCHBIX 3a00JI€BaHUI

101. buoTtexHonorus — 3T0... a) U3y4eHHE OMOJIOTMYECKON aKTHBHOCTH JIEKAPCTBEHHOTO PACTUTEIBHOIO
ChIppsi 0) HUCHOJB30BAaHUE KYJIbTYpP KJIETOK, OakTepuid, >KMBOTHBIX, pPacTEHHUI, 00ecrneyuBarOIINX CHHTE3
CHenU(pUUECKUX BELIECTB B) pa3paboTKa HOBBIX JIEKAPCTBEHHBIX (JOPM MPEnaparoB ¢ MOMOIIBIO KUBBIX CUCTEM
I) HM3y4eHHE 3aBHUCHUMOCTH «CTPYKTypa-3((deKkT» B IEMCTBUM JIEKAPCTBEHHBIX CPEICTB J) CHHTE3 HOBBIX
JIEKapCTBEHHBIX MIPENapaToB U U3YYE€HNE UX CBONCTB

102. IocnenoBarenbHOCTh CTaUN OMOTEXHOJIOTUYECKOTO Mpoliecca: a) 00paboTKa 1eeBOro MpoayKTa,
00paboTka ChIphs, (pepMmeHTauss u Omorpanchopmanus 6) Omorpanchopmanus, depmeHTanus, odbpadoTKa
CBIpbSl U 1IEJIEBOTO MPOAYKTa B) MCXOJHas 00paboTKa ChIpbs, (epMeHTalus, ouoTpanchopmanys, KOHEUHas
00paboTKa 1eJIeBOT0 MPOaYyKTa

103. B 6MOTEXHOJIOTUH TMOHATUIO «OMO0OBEKT» COOTBETCTBYET CIEAYIOIICE OTIPEICTICHUE: a) OpraHu3M, Ha
KOTOPOM  HCIIBITHIBAIOT HOBhIe BAB 0) opraHm3mbl, BBI3BIBAIONINE MHUKPOOHYIO KOHTaMHHAITUIO
TEXHOJIOTUYECKOTO0 000pynoBaHUs B) (EpPMEHT, HCHOIb3YEeMbI s TEHHO-MH)KEHEPHBIX IPOILIECCOB T)
opranusm, npoayiupyomuii BAB 1) hepMeHT, ucnoyb3yeMblii B TIe4EOHBIX MEIIIX

104. OtnuuuTenbHbIE 0COOEHHOCTH MPOKAPUOTHYECKON KJIETKH: a) Mayblil pasMep O) Hanuyue sapa B)
HaJu4re CyOKJIETOYHBIX OpraHeUl ') MHOTOCIIOMHAS KJIeTOouHas cTeHka ;1) xpomocomHast JIHK B siape

105. TIpokapwoThl — 3TO ... a) KPYHHBIE MO pa3Mepy MHOTOKIECTOYHBIE CTPYKTYPBI, HE COJICpXKaIlue
opranesut 0) HeOoJpIKe KIETKU ¢ nurorasMarndeckor JIHK, xapakrepusyromuecss OTCyTCTBUEM OPraHelI B)
HeOoJIbIINE KIETKH, OKPY)KEHHbIE PUTHIHON KJIETOYHOM CTEHKOH, XapaKTepU3YIOLUECs: OTCYTCTBUEM OpraHesll
u HagnuneM JIHK B nuTonnasme

106. OnTUMaIbHBIN TEMIIEPATYPHBIH PEXKUM PA3BUTHS MUKPOOPTaHU3MOB-ME30(DHIIOB COCTABIISIET: a) 45-
90°C 6) 10-47°C B) 37 °C 1) o1 -5 10 +35 °C n) cBbime 90°C

107. CiocoOHOCTBRIO MpeBpaliiaTh caxap B 3taHoi obmanarot: a) Aspergillus oryzae 6) Aspergillus terricola
B) Escherichia coli r) Bacillus subtitilis x) Saccharomyces cerevisiae

108. Jlns mosydeHHs MOPOTOIUIACTOB M3 KJIETOK I'pUOOB MCIOJB3YETCS: a) JU30LMM O) TPHUIICUH B)
«ynuTouHbld pepMeHT» T ) merncuH 109. XuMmudeckne MyTareHbl: a) pEHTIEHOBCKHE JIydd O) MO3UTPOHBI B)
TEeMIEepaTyPHbIM PEKUM I') aHAJIOTH a30TUCTBIX OCHOBAHUM

110. I'enHast uHXXEHEpUS — 3TO ...: a) METOJ, OCHOBAHHBINA Ha BBIJIEICHUU U KYJIbTUBUPOBAHUM TKaHEH U
KJIETOK BBICIIMX OpPraHu3MoB O) u3MeHeHue nepBUYHON cTpykTypsl JIHK B KOHKpeTHOM ee y4yacTke, 4yTo, B
KOHEYHOM cYeTe, INPUBOJUT K U3MEHEHUI0 (eHoTuna OHOJIOTHYECKOro O0OBeKTa, HCHOJIb3YyeMOro B
OMOTEXHOJOIMYECKHX Mpolieccax B) METOJI CO3JaHUs PeKOMOMHAaHTHBIX Win Tuopuanbix JJHK

111. IImasmppa — 3TO ...: a) ONpPEAENCHHBIA IITAMM KHIIEYHOM Majl04KH, MCIOJIb3YeMbI s
OHOTEeXHOJOrMYecKuX 1eneil 6) konbleoOpasHyo mMoiekyiny JJHK - BHEXpOMOCOMHBIN 37€MEHT TeHeTHUYeCcKon
uHpopmanuu B) yyactok uenu PHK, Hecymuil napopmaimio o CTpyKkType reHa ) BUpYC, pa3MHOXKAIOIIUNCS B
LUTOIUIa3ME€ MUKPOOHON KJIETKHM 1) XpOMOCOMY, HCIOJIb3yeMYI0 B KauecTBe BekTopa Juis BBeaeHus JIHK B
KJIETKH OakTepuii

112. O160op TpaHCPOPMHUPOBAHHBIX KIIETOK, cojepxamux pekomouHanTHyto JJHK (rubpuanyro miasmuny)
NPOBOJAT: a) TECTHUPOBAHHMEM Ha PE3UCTEHTHOCTh K pa3iMyHOM Temmeparype O) TEeCTUpOBaHHEM Ha
PE3UCTEHTHOCTh K OINpPE/IEICHHBIM aHTUOMOTHKAM B) MO CHOCOOHOCTH OKPALIMBAaThCS IeMaTOKCHIIMHOM T) TI0
MOP(}OJIOTHUECKUM MPU3HAKAM JT) IT0 CKOPOCTH POCTA U PA3MHOKEHHS

113. OtnuunrensHble 0COOCHHOCTH 3YKAapHOTUYECKOM KIETKU: a) 00bIIoN pazmep 0) OTCYTCTBUE s/pa B)
PUTHHAs KJIETOYHAsl CTEHKA I') OTCYTCTBUE CYOKJIETOUHBIX opranest a) xpomocomuas JIHK B nutoriazme

114. DykapuoTsl — 3TO ... a) KPYIHBIE [10 pPa3MEPY MHOTOKJIETOYHBIE CTPYKTYPBI, COAEPKAINE OPraHeIUIbI
u xpomocomuyto JIHK ©0) neGonbmme kimetku ¢ xpomocomuHoit JIHK, xapaktepusyromuecs OTCYTCTBHEM

34



opraHesyi B) HEOOJNbIINE KICTKH, OKPYXCHHbIE PHTHUAHOM KIETOYHOM CTEHKOH, XapaKTepU3yIOLIUeCs
OTCYTCTBHEM Opraneiul U HaimmuueM xpomocoMHou JIHK 1) HeOombliue KIeTKH, OKPYKCHHbIE MEMOpaHOH U3
bochomunuaHbIx U OETKOBBIX ClIOEB, UMeromue sapo ¢ xpomocomHou JIHK u oxpyxeHHble MeMOpaHamu
000JI0YKHI

115. Tepmoduibl CiIy’KaT HICTOYHUKOM ... a) T€HOB, KOJAUPYIOIIUX TePMOCTaOMIbHbIE (PepMEHTHI 0) TEHOB,
KOAMPYIOIIMX TepMoJaOuibHble (EpMEHTHI B) MaTepualia, NPUMEHSIEMOro ajsi Ouonerpajalii TOKCHYHBIX
OTXOJIOB T') MaTepuaia Jyisi IpOU3BOJICTBa OHorasa

116. Saccharomyces cerevisiae — a) mpokapuoTuueckuii ananor E.coli, sBisrommiics Monenbro st
M3Y4YCHUS KIETOK 4eJioBeka 0) sykapuoTuyeckuil anaior E.COli, siBistomuiics MOIenbio Ui U3y4eHUsT KIETOK
4esoBeKa

117. Myraiuu — 3TO ...: a) METOJ, OCHOBAaHHBI Ha BBIACJICHUU U KyJbTUBUPOBAHUM TKaHEH U KIETOK
BBICIIMX MHOTOKJIETOYHBIX OPTaHU3MOB 0) u3MeHeHue nepBuyHoi cTpykTypsl JIHK B KOHKpeTHOM ee ydacTke,
9YTO, B KOHEYHOM CYETE, NMPHUBOJUT K HM3MEHEHHIO (PEHOTHIA OHOJOTHYECKOTO OOBEKTa, HCHOJIB3yeMOTO B
OMOTEXHOJIOTHYECKUX MPOIIECcCax B) METOI CO3aHusl PpEKOMOMHAHTHBIX Witu ruOpuansix JJHK

118. Knerounast uHX€HEpHs — 3TO ...: a) METOJl, OCHOBAHHBIN Ha BbIIECJICHUH U KYJIbTUBHUPOBAHUU TKaHEH
Y KJIETOK BBICIIUX MHOTOKJIETOUHBIX OPTraHU3MOB 0) n3MeHeHue nepBudHor cTpykTypbl JJHK B koHKpeTHOM ee
y4acTKe, YTO, B KOHEUHOM CueTe, MPUBOJAUT K U3MEHEHUIO (peHOTHIIa OMOIOTMYECKOr0 00BEKTa, UCIIOIB3yEMOTO
B OMOTEXHOJIOTHYECKHX MPOIeccax B) METOJ] CO3/IaHUS peKOMOMHAHTHBIX WK rudpuansix JJHK

119. IIpouecc M3roToBIEHNUS T€HHO-UHKEHEPHBIX MPENapaToB BKIIOYAET: a) KOMMUPOBAHHUE IeHa YeJIOBEKa,
OTBETCTBEHHOTO 332 CHHTE3 HEOOXOJUMOTO MPOAyKTa 0) MOAM(PUKAINIO TEHETUYECKOTO amnmapaTa 00JIbHOTO IS
yBeJIMYeHUs] OMOCHHTE3a HEOOXOAUMBIX MPOAYKTOB B) BHEAPEHNE MUKPOOHOH KieTKu ¢ pekomOuHanTHO# JIHK
B OpraHu3M 4ejoBeKa I') KyJIbTUBHUPOBAHME M BbLAEICHHE MHKPOOHBIX KieTOK ¢ pekomOuHanTHeiMU JIHK m)
BHEJIPEHHE YEJIOBEUYECKOI0 I'eHa B MIa3MUAY MUKPOOHOM KIIETKU

120. TpeboBanus k Bektopam JIHK: a) oTcyrcTBHE caliTa pecTpUKIIMH, B KOTOPBINA OCYIIIECTBIIEHAa BCTABKa
0) OonbiION pasMep B) BUAOCHENU(GUYHOCTH T') HaJMYME CEJIEKTUBHBIX T'€HETUYECKUX MapKepoB s
UICHTUPUKAIIMY PEHUITUEHTHBIX KIIETOK, HeCylluX pekomOonHanTHyo JJHK

121. CrnocoObl BBeACHHS KJIOHHPOBAHHBIX T€HOB B COMATHYECKHE KJIETKH: a) MHUKPOUHBEKIIUH O) C
MOMOIIBI0 XUMHUYECKUX PEareéHTOB, U3MEHSIONINX MPOHUIIAEMOCTh MEMOpaH B) C MOMOILBIO JTUTIOCOM, «T€HEH»
APUTPOILIUTOB T) FKCTPAKOPIOPATLHON 00pabOTKOM XpOMOCOM OaKTEpHAIbHOW KIIETKH 1) WH(MEKIUEH KIETKH
PEKOMOMHAHTHBIMH BUPYCaMU

122. mxeHepHass H3UMOJIOTHS: a) METOJl, OCHOBAaHHBIN Ha BBIJICJICHUU W KYJIbTUBHPOBAHWU TKAHEH H
KJIETOK BBICIIMX OPraHW3MOB 0) m3MmeHeHue mepBu4YHOU cTpykTyphl JIHK B KOHKpeTHOM ee ydacTke, 4ToO, B
KOHEYHOM cueTe, MPUBOAUT K U3MEHEHHUIO (eHoTuna OUOJOrMYecKkoro oO0beKTa, HCIONIb3yeMOro B
OMOTEXHOJIOTMYECKUX TMpoIleccax B) METOJ CO3JMaHUs peKOMOMHaHTHbIX wiu rudbpuansix  JHK 1)
OMOTEXHOJIOTMYECKHE TMPOIECCHl C MCHOJIb30BAaHUEM KAaTaJTUTHUYECKOTro AEUCTBUS (DEPMEHTOB, BBIICICHHBIX U3
cocTaBa OMOJIOTUYECKHX CHUCTEM MM HAXOJSIIMXCS BHYTPU KIETOK, MCKYCCTBEHHO JIMIIEHHBIX CIIOCOOHOCTHU
pacTu.

123. Jlnsa mnpousBojacTBa (PepMEHTOB B HACTOSIIEE BpPEMs MCIOJB3YETCS METOJ IPOMBIIUIEHHOTO
KYJIbTUBHPOBAHUS MUKPOOPTAaHU3MOB: @) MOBEPXHOCTHOE KYJIbTUBUPOBaHUE 0) TTyOMHHOE KYIbTUBUPOBAHUE

124. Xumuyeckuii mMetoa uMMoOunu3anuu (epMeHTOB: a) oOpa3oBaHME KOBAJICHTHBIX CBSI3€H MEXITY
HocHUTeneM U GepmMeHTOM 0) BKIOUeHHE (epMEHTa B MUKPOKAICYIHI B) BKIIOUEHHE (DepMEHTa B MOJMMEPHbBIC
relld T) BKIIFoUeHHE (pepMeHTa B BOJIOKHA MOJIMMeEpa

125. UmMMobOunu3anus WHAUBUAYAIbHBIX (DEPMEHTOB OTPaHUYMBACTCS TaKUM OOCTOSITENILCTBOM, Kak: a)
BBICOKas 1abuIbHOCTh (hepMeHTa; 0) Hamuuue y ¢pepMenTa KodepMeHTa; B) Hajauuue y epMeHTa CyObeHHII;
I') IPUHAATIEKHOCTh (PepMEHTA K THPOJIa3aM.

126. MMmoOmin3anusi KJIETOK MPOAYLIEHTOB IiejecooOpa3Ha B cCilyyae, €ClIM IIeJIeBOW MPOAYKT: a)
pacTBOpUM B BO/JIe; 0) HE pacCTBOPHUM B BOJIE; B) JIOKAJIM30BaH BHYTPHU KJIETKHU; I') UM SIBJII€TCS] OMOMacca KIIETOK.

127. TexHONOTUS, OCHOBaHHAsi HA UMMOOMIIN3AIMU OMOO0OBEKTa, YMEHBIIAET HAIUYKE B JIEKAPCTBEHHOM
npernapare CIeAYIOIMMX MpUMecei: a) cielbl TKENbIX MEeTayuloB; 0) OeskM; B) MEXaHMYECKHE YacTHULIBL; T)
CJIe[Ibl OPraHUYECKUX PACTBOPUTEIIEH.

128. bruocuHTe3 aHTUOMOTHKOB, MCIIOJIB3YEMbIX KaK JEKapCTBEHHbIE BEIECTBA, YCHIUBACTCA M HACTYNaeT
paHbllle Ha cpeaax: a) OOraTbIX HCTOYHMKAMM a30Ta; 0) OOrareblX HCTOYHMKAMH Yriepoja; B) OoraThix
UCTOYHUKAaMU (ochopa; ) OeHBIX MUTATETFHBIMU BEILIECTBAMHU.

129. ®usnueckuii MeToa UMMOOHIU3AIMH (EPMEHTOB: a) C MOMOIIBIO KOBAJIEHTHOTO CBS3BIBAaHHS 0)
METaJUIOXENAaTHRIH METOJ B) BKIIOYEHUE B Iellb I') MUKPOKAIICYIMPOBAHUE 1) aAcopOIHs Ha HepacTBOPUMOM
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HOCHUTEIEe

130. B ocHOBEe METaIOXENATHOTO METOJIa MMMOOMIIM3AINH JISKUT: a) 00pa3oBaHUE XMMUYECKOM CBSI3U
MEXJy MOJEKylnaMu (epMeHTa M HOCHUTENs 0) OeCTBHE 3JEKTPOCTATHUECKUX CHII M CHJI MOBEPXHOCTHOTO
HATSDKEHUS. B) CBOWCTBA MEPEXOIHBIX METAUIOB OOpa30BbIBAaTh KOMIUIEKCHI T) yIep)KaHHE pacTBOpa,
OKpYXKaromero (GhepMeHT

131. B ocHOBe MeToAa MHUKPOKANCYJIMPOBAHUS MMMOOWIIM3AIMU JIGKHUT: a) 00pa3oBaHHE XMUMHUYECKOM
CBSI3U MEX]y MOJIEKyJIaMH (pepMEHTa U HOCUTEIs 0) AEHCTBUE 3JIEKTPOCTATHUECKUX CHII U CHJI TIOBEPXHOCTHOTO
HATSDKEHUS. B) CBOMCTBO TIEPEXOJHBIX METAUIOB OOpPa30OBBIBATH KOMILICKCHI T) YIEp)KaHHE pacTBOPa,
OKpY’Karolero (pepmeHT

132. Marepuan misi uMMOOWIM3anuy (EPMEHTOB METAJUIOXENATHBIM METOAOM: a) XJIOpUI WIH
TUAPOKCUIBI TUTaHa O) MOJUaKpuiaMuj B) ObIYMi CHIBOPOTOYHBIN albOyMHH I') ajbI’MHAT KaJIbLIUS 1) arap €)
cedamexc

133. TINonmMepsl, MpUMEHsIEMbIE TTepe]l MUKPOKAIICYIUPOBAHUEM JIJIsl COXpPaHEHHsI aKTUBHOCTU (pepMEHTa:
a) XJIOPUJ WM TUIPOKCHIBI TUTaHa 0) MOJIMaKpPUIaAMH]I B) MPOU3BOIHBIE HEIJUTIOIO03BI T) OBIYUI CHIBOPOTOUYHBIM
anbOyMHH 1) arap

134. ®epmeHT, NpUMEHSEMBI JuId MoJiydeHUs (PYKTO3bl M3 TJIOKO3bI: a) TJIOKO30M30Mepaza 0)
aMUHOAIMJIa3a B) IEHUIIWJUTMHAMU/Ia3a T) B-rajakTo3uaas3a 1) mpocTariaHInHIHI0EePOKCHICUHTETa3a

135. depmeHT, MPUMEHSIEMbIH 17151 IOJTYYEHHS TOJTYCUHTETUUECKUX MEHUIIMJUIMHOB: a) TJII0KO30130Mepa3a
0) aMHHOAIIMIIa3a B) MEHUIMJTMHAMU/IA3a T') B-rajgakTo3u/a3a 1) mMpoCcTaryiaHInHYHI0TePOKCUICHHTETa3a

136. Unnykuus gepMeHTa: a) CHUKEHHE AaKTUBHOCTH (epMeHTa 0) yBEIMYEHHE CKOPOCTH CHHTE3a B)
CHIDKEHHE CKOPOCTH CHHTE3a

137. PerpouHruOupoBanne KOHEYHBIM MPOJAYKTOM MpU OMOCHHTE3€ OMOJIOrMYeCKHU aKTUBHBIX BEILECTB: a)
MO/IaBJIEHUE TMOCIeIHero QepMeHTa B MeTaboiIMueckod Ienu; ©O) MoJaBieHHE HadajdbHOro (epMeHTa B
MeTa0O0JIMIECKOH 1eTH; B) 1M01aBJIeHHEe BceX (DEpMEHTOB B METaOOJIMIECKOH IIETH. T') 3HAUNTEIIFHOE HAKOTIJICHHE
Oromacchl B TPOTHBOBEC OMOCHHTE3Y IIENIEBBIX MPOTYKTOB

138. KaraGonuTHas pempeccus a) IMOAABIIEHUE IOCIEIHEro ¢epMeHTa B MeTaboJudeckod nenu; 0)
3HAYUTENIbHOE HAaKOIUIeHHe Ouomacchl B TMPOTHBOBEC OMOCHMHTE3Y LIEJEBBIX IPOAYKTOB B) IMOJABICHUE
HavyaIbHOTO (hepMeHTa B META0OJIMUECKOMN 1ETH; T') TI0IaBJIeHHuEe BceX (PePMEHTOB B METa0OJIMUECKOMN TICTIH.

139. Ilyrte mpeomoneHusi (eHOMEHA «HUCKIIOYCHUE HHAYKTOpa»: a) MPUMEHEHUE IPEAIIeCTBEHHUKOB
[IETIEBOTO TPOJyKTa 0) MOom00p MUTATEIBHBIX CPEJl C OTPAHMYCHHBIM COJIEP)KAHUEM TJIFOKO3bI B) MPUMEHEHHUE
BHYTPHKJICTOUYHBIX COPOEHTOB T) NPUMEHEHHE HMMOOWJIM30BAaHHBIX aHAJOTOB HAdadbHOTO (epMeHTa 1)
OTpaHHYEHUE BBEACHUS MIPEALUICCTBEHHUKOB 1IEJIEBOTO MPOAYKTa

140. Xapakrepuctruka (hepMEHTOB: a) BHICOKAsi aKTUBHOCTh 0) HM3Kasi aKTUBHOCTH B) HECHIEIIU(PHUIHOCTS T')
HeOOoJIbIIIast MOJIEKYJIIpHAs Macca

141. MmmoOunu3zoBaHHble (QEepMEHTHI: a) (PepMEeHTHI, COXpaHSAIIIME 3HAYUTEIbHYIO AaKTHUBHOCTH B
mpokoM auamnazoHe pH 6) hepMeHThI, coXpaHsIOIINe CBOIO CTPYKTYPY U aKTUBHOCTH JJTUTEIILHOE BpeMs

142. AKTHBHpOBaHHE HEPACTBOPUMOIO HOCHUTEINA B cliydae MMMOOMIM3alUU (epMeHTa HeoOXOAUMO: a)
JUIsl YCWJICHHS BKJIIOUEHHUS (pepMeHTa B Tellb, 0) Uil MOBBIMICHUS COpOmMH (epMeHTa; B) IS MOBBIIMICHHS
aKTUBHOCTH (pepMEHTA; I') A7l 00pa30BaHUs KOBAJICHTHON CBS3H.

143. mMoOMIM3anus HenbiX KIETOK IPOAYIIEHTOB JIEKAPCTBEHHBIX BEIIECTB HEpAI[MOHANIbHA B CIyYae: a)
BBICOKOW TAOUIFHOCTH IEJIEBOTO MPOJIyKTa (JIEKaPCTBEHHOTO BELIECTBa); 0) UCIOIb30BaHUS 1IEJIEBOTO POAYKTA
TOJBKO B HWHBEKIMOHHON (oOpMe; B) BHYTPUKIECTOUHOM JIOKAJIM3AlMM IEJIEBOr0 MPOAYKTa; T') BBICOKOU
TUAPOPHIBHOCTH LEIEBOTO MPOIYKTa;

144.lensmu  uMMoOunM3auu  (GepMEHTOB B OHMOTEXHOJOTHYECKOM TPOU3BOJCTBE SIBIISIFOTCS: a)
MOBBIIIIEHUE YIETbHOW aKTUBHOCTH; 0) MOBBIINIEHHE CTAOMIBHOCTH; B) pacIIMpeHHE CyOCTPATHOTO CIIEKTpPa; T)
MHOTOKpPATHOE UCIOJIb30BaHUE.

145. DKOHOMHYECKOE MPEUMYIIECTBO OHMOTEXHOJOTHYECKOTO0 IPOM3BOJCTBA, OCHOBAaHHOTO Ha
MMMOOMITU30BAaHHBIX OMOOOBEKTaX, Mepel] TPAAUIIMOHHBIM OOYCIOBJICHO: a) MEHBIINMH 3aTpaTamMu TpyAa; O)
0oJiee IeIIEBbIM ChIPbEM; B) MHOTOKPATHBIM HCIOJIb30BAHNEM OMOOOBEKTA; I') YCKOPEHHEM MTPOU3BOJICTBEHHOTO
npoiiecca.

146. TepMuH «MyAbTHU()EPMEHTHBIH KOMIUIEKC» O3HAYaeT: a) KOMIUIEKC (EepMEHTHBIX O€JKoB,
BBIJICISIEMBIN U3 KIETKH IyTE€M SKCTPAaKIMHM U OCaXAEHUs; 0) KOMIUIEKC (PepMEHTOB KJIETOYHONH MEeMOpaHbI; B)
KOMIUIEKC (DEpMEHTOB, KaTaJU3UPYIOLIUX CUHTE3 IEPBUYHOIO UM BTOPUYHOTO MeTab0JINTa; T) KOMILIEKC K30-
U DHJIOTIPOTEA3.

147. B ocHOBEe MeTOJ]a UMMOOHIIM3AIIUH «aCOPOIIUS Ha HOCUTEINE» JICKHT: a) 00pa30BaHUEe XMMHUYECKOMN
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CBSI3U MEXJy MOJIEKyJIaMH (epMEeHTa U HOCUTENs 0) AeHCTBUE SJIEKTPOCTATHUECKUX CHII U CHJI TIOBEPXHOCTHOTO
HATSDKEHUS. B) CBOWCTBA MEPEXOIHBIX METAUIOB OOpa30BBIBATH KOMIUIEKCHI T) yAEp)KaHHE pacTBOpa,
OKpYXKaromero (GhepMeHT

148. B ocHOBe MeTOa UMMOOMIM3ALIMY «BKJIFOUEHHE B I'ellb) JIEKUT: a) 00pa3oBaHUE XUMUYECKOH CBA3HU
MEXJy MOJIEKylTaMu (epMeHTa M HOCHUTENs 0) NeCTBHE 3JEKTPOCTATHUECKUX CHII M CHJI MOBEPXHOCTHOTO
HATSDKEHUS. B) CBOWCTBA MEPEXOIHBIX METAUIOB 0Opa30BbIBaTh KOMIUIEKCHI T) yIep)KaHHE pacTBOpa,
OKpYXKaromero (hepMeHT 1) MOJIHAS TOJIMMEPU3ALUST HOCUTEIS

149. Hocurenmn mis uMMOOMIM3auK (EPMEHTOB METOJOM «BKIIOYEHHE B TEIb»: a) XJIOPHI WIA
TUAPOKCUIBI TUTAaHA 0) NOJMAKPUIIAMU]] B) IPOU3BO/IHBIE LIEJUIIOI03bI I') OBIYMI CHIBOPOTOUHBIHN aIb0yMUuH

150. [ns mpenoTBpalieHdss WHAKTHBAIMK (EepMEHTa TIepell MHUKPOKAINCYIMPOBAHUEM: a) YIAISIOT
KHCIIOPOJ W3 pacTBopa 0) MTPOBOAIT TIOJTHYIO TIOJUMEPH3AIMIO HOCHTEIS B) CMEIIUBAIOT (EpMEHT ¢
[IOJINMEPaMHU, CIIOCOOCTBYIOIIMMU COXPAaHEHUIO €r0 aKTUBHOCTH

151. Jnsi uMMOOMITU3alMK PACTUTEIBHBIX KJICTOK MOXET OBITh HCIOJB30BAaH METOJ: a) KOBAJICHTHOE
CBSI3bIBaHUE 0) METAJUIOXETATHBIM METO/I B) BKIIFOUECHHUE B T€JIb KAIBIUS ajJbI'MHATA T') MUKPOKATICYTTUPOBAHUE 1)
azicopOLus Ha HEPACTBOPUMOM HOCHUTEIIE

152. depmeHT, npuUMEHSEMBIM s MOJydeHUs O€e37aKTO3HOrO MOJIOKa: a) TJII0Ko30u3oMepasza 0)
aMUHOAIMJIa3a B) IEHUIIWJUTMHAMU/Ia3a T) B-rajakTo3uaas3a 1) mpocTariaHInHIHI0EePOKCHICUHTETa3a

153. ®epMeHT, NpUMEHSEMBIH s TOJYYEHHUs JIETKOYCBOSEMbIX HE3aMEHUMBIX AaMHUHOKHUCIOT: a)
TJIFOKO30M30Mepasa 0) aMuHoOAaIuIa3a B) MeHUIIWJUTMHAM U 1232 T) B-ramakTo3umasza 1)
IpocTarjaHAMHHI0NEPOKCHICHHTETa3a

154. Kakoii s1eMeHT ornepoHa J0/DKEH OBITh CMEIICH IS TOTO, YTOOBI PENpPeccrsi CMEHUIIACh UHTYKITUEH
a) PHK-momumepasa 6) mpomoTop B) ornepaTop T') OeI0K-pernpeccop

155. Ilytu npeonosneHus] peTpOMHTMOMPOBaHUs: a) IPUMEHEHUE MPE/IIECTBEHHUKOB LIEJIEBOr0 MPOIyKTa
0) mpUMeHeHHEe BHYTPUKJIETOYHBIX COPOEHTOB B) MPUMEHEHHE HMMOOWIM30BAHHBIX AHAJOTOB HAYaJIbHOTO
bepmenTa

156. «['moko3ubIit  ddexT»: a) mnomaBieHHe W3OBITKOM TJIOKO3BI TOCHeaHero ¢epMeHTa B
MeTa0O0JIMYECKON 1enu; 0) 3HAUNTETHLHOE B CBS3U C M30BITKOM TJIIOKO3bI HAKOTUICHHE OMOMAcCChl B TIPOTHBOBEC
OMOCHHTE3Y IIEJIEBBIX MPOJTYKTOB B) TOJIaBJICHHE U30BITKOM TJIFOKO3bI HAYAJTLHOTO (PEpMEHTa B META00INUECKOU
LeTH;

157. «Cynumasbiii 3hdexT», XapakTepHBIA I CYNEepIPOAYIIEHTOB: a) MOJaBJICHUE CHHTE3UPOBAHHBIM B
M30BITOYHOM KOJIMYECTBE IIEJIEBBIM MPOJTYKTOM (4acTO, aHTUOMOTHKOM) aKTUBHOCTH OMO000BEKTa 0) OJaBICHUE
M30BITKOM TJTFOKO3BI TIOCIIETHETO (PepMeHTa B METa0OJIMUECKOW Ienu; 0) 3HAYMTEIIbHOE B CBSI3U C M30BITKOM
[IIOKO3bl HAKOILJIEHHE Onomacchl B MPOTHBOBEC OMOCHHTE3Y LENEBBIX MPOAYKTOB B) MOAABIIEHHWE HU30BITKOM
TIIIOKO3bl HAYAJIBHOTO (hepMEHTa B METa0O0INYECKON LIeTIH;

158. Perynupyemas ¢pepmeHTaIus B npoiecce OMOCUHTE3a IOCTUTAETCS IIPU CIIOCO0E: a) MepUoINIECKOM;
0) HEMPEPBIBHOM; B) OTHEMHO-J0JIUBHOM; T') IIOJYTIEPHUOTUICCKOM.

159. bopwsba ¢ daroBoit uHbpeknuern B 1exax ¢(epMeHTAIMd AaHTHOMOTHYECKOW IMPOMBIIIJIEHHOCTH
HauOoJee palMoOHANIbHA MYTeM: a) Y)KeCTOUEHHUS KOHTPOJIA 3a CTEpUIIM3alMell TeXHOJIOTMYeCKOTro Bo3ayxa; 0)
Y)KECTOUEHHUSI KOHTPOJIA 3a CTepWIM3alMel NUTATeNbHON cpeabl; B) TMOJYYEHUS M HCIOJIb30BAHHS
(baroycToN4MBBIX MITAMMOB OMOOOBEKTA; I') Y)KECTOUCHHSI KOHTPOJIS 32 CTEpUIIM3AINE 000pyI10BaHuUs.

160. IIpeumymiectBa OHOTEXHOJOTMYECKOTO TMPOU3BOJACTBA OPraHUYECKUX MPOAYKTOB  MEpes
XMMHYECKUMHU METOJaMH CHHTE3a: a) CUHTE3 LIeJI€BOr0 MPOJAYyKTa B BUIE CIOXKHOU cMecH 0) HecnenuupuyHOCTh
B) HE3HAUYUTENbHBIA BBIXOJ IIEJIEBOTO MPOJIYKTAa T) BO3MOXKHOCTH TMOJYYEHHS YHUCTBIX H30MEpPOB )
MCI0JIb30BaHKE OOJBIINUX KOJUYECTB BOJbI €) OTCYTCTBUE CIEIU(PHUUHOCTH

161. IlpuponHble CHIBOPOTKH BHOCST B NMUTATEIbHBIE CPEIbl C LIETIbIO: a) MOAAEPKAHUS OCMOTHYECKOTO
JIaBJICHUs] B KJIETKE 0) MPEeJOXpaHEHUs KIETOK OT MOBPEXJCHMS B) YCHJIEHUS SHEPreTHUECKUX MPOIECCOB B
KIIETKE

162. llenp crepunaM3allMd TEXHOJOTMYECKOTO BO3JyXa: a) paspylleHHe OaKkTepHaJbHbIX crHop O)
CTa0MJIM3alUsl KaueCTBEHHOTO M KOJIMYECTBEHHOI'O COCTaBa B) oOOecreueHHe [bIXaHUS MHKPOOPraHU3MOB-
O61000BEKTOB

163. «Cnabble» 30HBI IPU CTEPUIM3AIMU 000PYAOBAaHUS: a) TApOBbIe pyOalIky 0) MEIIalIKH B) BO3IyIIHbIE
(GWIBTPHI T') TPYOBI OTBOJIA OTPAOOTAHHOTO TEXHOJOTHYECKOTO BO3TyXa

164. Tlo xapakrepy KyJIbTUBHPOBAHHUS MPOIYLEHTa OMOCHHTETHYECKUH MpoIlecc MOJApa3eisioT Ha: a)
NEPUOINYECKUHN, TTOTYTIEPHOINMYECKHIM, HEMPEPHIBHBIN, OThEMHO-I0JIMBHOM 0) MOBEPXHOCTHBIN U ITyOUHHBIN

165. TloBepxHocTHasi ¢epMeHTanuss (B MOHOCIOE): a) CYCIEH3UI0 KIETOK I0Jy4aroT 00paboTkon
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M3MENbYCHHON TKaHW SMOpHUOHA TPUIICHHOM; KJIETKH B TaKOW CYCIIEH3WH CTAHOBSTCS IUIOCKUMHU U JENATCS,
oceZlas Ha MMOBEPXHOCTHU cocyaa 0) KIETKU MPOIYIIEHTa BCIEICTBHE MEIIATIKH I TYpOMHHOTO NepeMeIIuBaHHS
Y TIPOITYCKAHUS T0J1 IAaBJICHUEM BO3/lyXa BO BCEM 00beMe MUTATEIBHOM Cpe/ibl

166. IlpeoOnamaromuM SBISETCA: a) TIIyOMHHBIM METOJ KyJIbTHBHPOBAaHUS O) MOBEPXHOCTHBIH METOJ
KYJIbTUBHPOBAHUS

167. HenpepsiBHBI mporiece (pepMeHTauu: a) 1O 3aBeplieHUU (EPMEHTAIMOHHOTO IUKIA TPU CIHBE
KYJIbTYPAJIbHOM JKUJIKOCTH B amlapaTe OCTaBJSIIOT ee npumepHo Ha 10%, ¢ mocnenyromum BHeceHueM 90%
CBEXKEH MUTATENBHON Ccpelpl 0) B mpolrecce OMocHHTE3a W3 (pepMeHTepa HEMpPephIBHO OTOMPAIOT HEOOJbINNE
MOPUUU KYJIBTYPaTbHOW CpeAbl U OJHOBPEMEHHO B HETO BHOCAT TaKOH K€ O0ObEM IMUTATECIILHOW Cpeibl B) B
dbepMeHTEp OAHOBPEMEHHO 3arpy’KalOT BCE KOMIIOHEHTHI MHTATEIBbHON Cpeasl W TIOCEBHOW MaTepua,
COBEPILIAETCS TMOJHBINA UK (DEPMEHTALMU U TI0 3aBEPIICHUM TIPOIecca COOMPAOT BECh 00bEM OTPaOOTAHHOM
KYJIBTYpaJbHOM KUAKOCTH T') B IIpoliecce OMOCUHTE3a U3 epMeHTepa HEMIPEPHIBHO OTOUPAIOT KPYITHBIE TTOPLUU
KYJIBTYPTBHOUM Cpebl M OJJHOBPEMEHHO B HETO BHOCST TaKOMU K€ 00bEM MUTATEITLHOM CPEIIbI

168. Muorouukiandeckuii mpoiecc ¢epMeHTanuu: a) B (pepMeHTep OJHOBPEMEHHO 3arpyKaroT BCE
KOMITOHCHTBI MMHTATEIBHON CpeIbl W IOCEBHOW MaTepwas, COBEPIIASTCS IMOJHBIA UK (EepMEHTAlUd U TI0
3aBEPIICHUH TIpollecca coOUparoT BeCh 00bEM OTPA0OTAaHHOW KYyJbTYPaJIbHOM >KHAKOCTH 0) B Tpoliecce
OnocuHTe3a U3 (epMeHTepa HENpPephIBHO OTOMPAIOT HEOONBIINE TOPUUN KYIbTYPATbHOH Cpelbl H
OJITHOBPEMEHHO B HETO BHOCAT TaKOH K€ 00BhEM MUTATEIHLHON Cpe/bl B) B Mpollecce OMOCHHTE3a U3 PepMeHTepa
HEMPEPBIBHO OTOMPAIOT KPYITHBIE TOPIIUU KYJIbTYPAILHON CpeIbl U OJTHOBPEMEHHO B HETO BHOCAT TaKOH ke
00BEM MUTATEIHLHOM CPEJIbI T) IO 3aBEePIICHUN (DEPMEHTAIIMOHHOTO IHKJIA IPU CIIMBE KYIbTYPATLHOHN KUIKOCTH
B anmapare oCTaBisioT ee mpumepHo Ha 10%, ¢ mocnemyronum BHeceHHEM 90% cBexel muTaTeIbHONU Cpebl

169. HuzkoMoNeKkyIspHbI TMEepBUYHBIA METa0OJMUT: a) TIJI0KO30M30Mepaza ©) NEeHUIWUIMH B)
aCKOpOMHOBAs KHCIIOTa

170. Ha ckopocTh pa3MHOXKEHHS MHUKPOOPTaHM3MOB-OMOOOBEKTOB B OOJbIIEH CTENEHU BIUSAET: a)
TeMIlepaTypa KyJbTypaJbHOU cpelibl 0) CTeNeHb a’palluu Cpe/bl B) KOHLEHTpAlUs JUMUTHPYIOUIETo cydcTpaTa
r) pH cpenbt

171. BTtopuuHbie METaOOIUTHI CHUHTE3UPYIOTCS (B OOJBIIEM KOJWYECTBE): a) B Jjar-gase; 0) B (daze
YCKOPEHHOTO POCTa; B) B JorapudmMuueckoi (aze; 1) B paze 3aMenIeHHOTO POCTa; 1) B CTAIIHOHAPHOM ¢ase;

172. Ilepuoanueckoe 106aBIeHUE CyOCTpaTa MPUBOIUT: a) K YIIMHEHHIO Jar-¢asbl 0) K yIITHHEHUIO (a3bl
OTMHUPAHUS B) K YKOPOUCHHIO (Pa3bl OTMUPAHUS T) K YITMHEHHUIO YKCITOHEHIINATBLHOM (a3l

173. Ilpu momydeHUH OCNKOBBIX MPOAYKTOB OHOTEXHOJOTHYECKUH MPOIECC HYKHO OCTAaHOBHUTH [0
nepexoja: a) B yar-asy 0) B 3KCIIOHEHIMAIBHYIO ¢a3y B) ¢dazy OTMHUpaAHUS T) B CTallMOHapHY0 (a3y a) dhazy
3aMeJIeHUS

174. MakcuManbHOE KOJIMYECTBO IIEJIEBOTO MPOAYKTA MOJydaeTCs: a) MPU HU3KOW KOHEYHOW TUIOTHOCTH
KYJIBTYPbl MHUKPOOPIaHM3MOB-OMOOOBEKTOB ©) MpH MaKCUMajdbHOW KOHEYHOW IJIOTHOCTH KYJIBTYPBI
MHKPOOPTraHU3MOB-OMO0OBEKTOB

175. IlpeumymiectBa HEmpephIBHOIO mporiecca (epMEeHTalUu Nepe]] MEePHOJUYECKUM: a) OTCYTCTBHUE
HE0OX0IMMOCTH B 000PYAOBaHUH I cOOpa KIETOK, UX pa3pylieHus 0) HECOrIacOBaHHOCTh OMOCHUHTETHYECKHUX
MIPOLIECCOB B) MPOA0JDKUTEIBHOCTH Mpoliecca 6osiee S00 4 1) HEBO3MOKHOCTD MOJICPKUBATH UTUTEILHOE BpeMs
CTepUJIbHBIC YCIOBUS

176. OcHOBHOM ammapaTypHbIN 3JIEeMEHT OMOTEXHOJOTMYECKOro Ipolecca: a) buopeakrop-depmentep 0)
TOJIOBHOU (DUJIBTP OUMCTKU TEXHOJIOTMYECKOTO BO3/yXa B) TOMOTEHHU3ATOPHI T') 6apOOTEPHI 1) CTEPUIUIYIOIINE
BO3/IYILIHBIE (PUITBTPHI

177. Cexperupyemblii IeJI€BON MPOAYKT: a) yOAISIOT M3 KIETOK, pas3pylias UX U yJaiss KIETOYHbIC
«OCKOJIKI» 0) BBIJIENSAIOT HEMIOCPEACTBEHHO U3 KYIbTYPATbHON KUAKOCTH

178. Tlpu pa3pylieHun OaKTepUAIbHBIX KIETOYHBIX CTEHOK MPUMEHSIOT: a) JH30LUM 0) «YyIUTOYHBII
dbepmeHT» B) TpurncuH r) nanmauH 179. dusznyeckue MeTOAbl AECIUHTETPAlMHM KIETOK: a) MHOTOKPAaTHOE
3aMOpakMBaHUEe-0TTanBaHue 0) 00paboTKa IIET0YbI0 B) MPUMEHEHUE IMTHIECKUX (PePMEHTOB

180. TexHomornyeckuit BO3Ayx isi OMOTEXHOJOTHUECKOTO MPOU3BOICTBA CTEPIIIU3YIOT: a) HATPEBAHHUEM;
0) bunpTpoBaHMEM; B) OOydEHHEM T') pagualiieil B MajbIX 103aX 1) aHTUOMOTHUYECKUMU BEIIECTBAMU

181. Tlomsitme «cpema uis KyJIbTHBUPOBAHUS» BKIIOYAET: a) OMNPENCICHHBIM KayeCTBEHHBIN W
KOJIMYECTBEHHBI COCTaB KOMIIOHEHTOB MUTATENbHON cpeapl 0) (usuko-xumudeckue U (PU3MOIOTHYECKHE
MOKa3aTely TMUTATENIbHOM Cpelbl B) COBOKYIHOCTh IAapaMEeTPOB, OTPAXKAIOMIMX KA4YeCTBEHHBIN U
KOJIMYECTBEHHBIM COCTAaB KOMIIOHEHTOB MUTATEIBHOW Cpefbl M €€ (DU3UKO-XUMUYECKHEe U (PU3UOIOTHYECKHE
CBOICTBA

38



182. IlpupoaHble CHIBOPOTKH: a) TJIIOKO3a B KOMOMHAIMM C aclaparkHOBOW KHUCJIOTOM ©) opraHo-
MUHEpaIbHbIE KOMIUIEKCHI B) SMOPHOHAIbHAS CHIBOPOTKA KPOBU

183. Llenb cTepmiM3aliiil NHUTATENBHBIX CPEI: a) pa3pylIeHue OakTepHalbHBIX CHOp 0) cTaOHIM3aIus
Ka4eCTBEHHOTO M KOJMUYECTBEHHOTO COCTaBa B) 00ecIieyeHne AbIXaHUsI MUKPOOPraHU3MOB-0H000BEKTOB

184. CnocoObl cTepmimzanuu (UIBTPOB, MPUMEHSEMBIX Ui OYHCTKH TEXHOJOTHMUYECKOTO BO3/AyXa: a)
HarpeBaHue 0) 00pabOTKa TOPSYNM APOM B) paJHaIUsl B MAJIBIX J]03aX

185. IuraTenpHbIe Cpebl CTEPUIIM3YIOT: ) HACBHIIICHHBIM IapoM 0) 00ydeHHeM B) paauanueil B MajbIxX
103ax r) 00pabOTKOM aHTUCENITUKAMU

186. Ilo npuHIMIY OpraHu3aluy MaTepUaIbHBIX TOTOKOB OMOCHHTETUUECKUN MPOLIECC MMOAPA3ALIIAIOT Ha:
a) TEPUOJIUYECKUH, TOJYIEPUOANYCCKHNA, HEMPEPbIBHBINA, OTHEMHO-IO0JIUBHOW, MHOTOIUKINYECKUNA O)
[TOBEPXHOCTHBIN U IITyOUHHBIH

187. I'myOunHast (epMEeHTAIMS: a) CYCHEH3UI0 KJIETOK IOJIy4aloT O00pa0OTKOW HW3MENbUCHHOW TKAHH
SMOpHOHA TPUIICHHOM; KJIETKH B TaKOW CYCIIEH3MH CTAHOBSTCS IUIOCKMMHU M JICJATCS, OCe/asi Ha MOBEPXHOCTH
cocyna 0) KJIETKH MPOJIYIEHTa BCJIEACTBHE MEUIAKW WM TYpOWHHOTO TEPEMEIINBAaHUS W TPOITYCKaHUS MO
JaBIICHHEM BO3/TyXa BO BCeM 00bEeMe MUTATEILHON CPeIbl

188. Ilepuoamnueckuit mpouecc ¢(epmeHTanuu: a) B (GEpPMEHTEpP OJHOBPEMEHHO 3arpy’KarT BcCe
KOMIIOHEHTHI MUTATEIBHON Cpelbl W MOCEBHON MaTepHall, COBEPIIACTCS IMOJHBIA IMKI (EepMEHTAIlMH U TI0
3aBEPIICHUH TIpollecca coOuparoT Bech 00BeM OTpabOTaHHOW KyJIbTYpadbHOW >KHUIKOCTH O) B MpoIecce
OnocuHTe3a u3 (epMeHTepa HENPephIBHO OTOMPAIOT HEOONBIINE TOPUUH KYIbTYPATbHOH Cpelbl H
OJIHOBPEMEHHO B HETO BHOCAT TaKOH ke 00BheM MUTATEIHLHOMN Cpefbl B) B Mpoliecce OMocuHTe3a n3 pepMeHTepa
HETPEPBIBHO OTOMPAIOT KPYIHBIC TOPIHH KYJIbTYPaIbHON Cpelbl U OJHOBPEMEHHO B HETO BHOCSAT TaKOH ke
00BbEeM MUTATETIHFHOM CPEIbl T) TI0 3aBepIIeHNH (PePMEHTAIIMOHHOTO IIHKJIA MTPH CIIMBE KYJIbTYPaTbHON KHUIKOCTH
B anmapare OCTaBJIsaioT ee mpumepHo Ha 10%, ¢ mocnenytonum BHeceHHEM 90% CBEXeil MUTATEIBHOMN CpeIbl

189. OtbemMHO-I0NUBHON mpoliecc (epMEeHTalUu: a) MO 3aBepIIeHUU (EPMEHTAUOHHOTO IUKIA IpHU
CIIMBE KYJNbTYpPAJIbHOW >KHIKOCTH B arlapare OCTaBJSIOT ee mpuMepHo Ha 10%, ¢ mociemyromuM BHECEHHEM
90% cBexell muTaTeNbHOM cpeapl 0) B mpolecce OuocHHTE3a U3 (pepMeHTepa HENpPEepHIBHO OTOUPAIOT
HEOOJbIINE MOPLUUU KYJIbTYpaIbHOM Cpeibl U OJHOBPEMEHHO B HEr0 BHOCST TaKOW k€ 00beM MUTaTENbHON
cpelsl B) B pepMeHTEp OAHOBPEMEHHO 3arpyKaloT BCE KOMIIOHEHTHI MUTATENILHOM cpe/ibl U IOCEBHOM MaTepHall,
COBEPIIIAETCS TOJHBIA MUK (PEepPMEHTAMK M TI0 3aBEPIICHUM TPOoIlecca COOMPAIOT BECh 00bEM OTPaOOTaHHOU
KyJIbTypaJbHOM KUIKOCTH T') B MpoIiecce OMoCHHTE3a U3 (pepMeHTepa HENMPEPHIBHO OTOMPAIOT KPYITHBIC TIOPIIUN
KYJIbTYPaJbHOM cpeibl U OJJHOBPEMEHHO B HEr0 BHOCST TaKOH k€ 00beM MUTATEIbHON Cpelibl

190. NuauBuyambHBIH BEICOKOMOJICKYJISIPHBIN TI€JIEBOM MPOIYKT: a) TIIFOKO30M30Mepasa 0) MeHUIUIUTHH
B) aCKOpOMHOBAs KHCJIOTA

191. Hwu3KOMOJIEKYJASPHBI BTOPHUYHBIA META0OJMT a) TJIOKO30M30Mepa3a ©O) TCHHUIWLIIMH B)
acKOpOMHOBAs KUCIIOTA

192. TlocnenoBaTeNbHOCTh OCHOBHBIX (Da3 pocTa MUKPOOPraHM3MOB: a) cTallMoHapHas ¢asa, jaar-gasa,
(haza yckopeHwus, SKCIIOHEHIIManbHas ¢a3a, pa3a ormupanus 0) jar-gasza, cranmonapHas ¢asa, paza yckopeHus,
JKCIIOHECHIMAIbHAs (a3a, ¢daza oTmupanus B) Jyar-asza, ¢aza yckopeHuUs, SKCIOHEHIManbHas ¢aza, ¢dasa
3aMeJIeHHs, cTalMoHapHas ¢asa, paza oTMupaHus

193. TlepBuuHble METa0OJIUTHI CHHTE3UPYIOTCS (B OoJibllieM KOJMYECTBE): a) B yar-aze; 0) B (aze
YCKOPEHHOTO POCTa; B) B OKCIIOHEHIIMATIbHOH (a3ze; I') B a3e 3aMeTIEHHOTO pOCTa; ) B CTallMOHApHOH (a3e;

194. HauGonpliuii BBIXOJ LEJIEBOIO OMOTEXHOJIOTMYECKOTO TMpOJAyKTa Habmogaercs: a) Mpu
nepuoauieckoi pepMenTanuu 6) mpu nepuoaruueckoi pepMenTanuu ¢ 1obaBieHueM cyocrpara

195. Tlpu mosyyeHUH OETKOBBIX MPOAYKTOB OMOTEXHOJOTHYECKUN MPOLECC HYXKHO OCTAaHOBUTH JIO
Nepexo/a ero B CTallMOHapHYIO a3y B CBSI3U: a) C MOCTENEHHbIM YMEHBLIEHHEM cyOcTpara 0) ¢ CHHTE30M
npoTeas B 3Ty ¢a3y B) C HapacTaHUEM KOJIMYECTBA MPEAIIECTBEHHUKA 11€J€BOT0 MPOIyKTa

196. HenmocraTku HempepbIBHOIO Imporecca (epMeHTAalMi [0 CpPaBHEHHIO C IEPHOAMYECKHM: a)
OTCYTCTBHE HEOOXOJMMOCTH B OO0OpYIOBaHMM JUIsi cOOpa KIETOK, MX pa3pylleHuss 0) COriacoBaHHOCTb
OMOCHHTETHYECKUX MPOIIECCOB B) MPOIOJDKUTEIBHOCTD Iporiecca Oonee 500 u

197. MakcuManabHOM KOHEYHOHN IJIOTHOCTH KYJIbTYPbl MHKPOOPTaHM3MOB YyIAaeTCs AOCTHYb: a) IpH
NEepUOANYEcKOll (epMeHTauun ¢ Jo0aBieHHeM cyOcTpara 0) NpH NEpUOTUYEcKO (epMeHTaluu B) HpU
HENpepbIBHON (hepMeHTaLUU

198. Ecnu 1eneBoit MpoayKT JIOKAIW30BAaH BHYTPU KIJIETOK: @) pa3pyllaloT KIETKH, YAAISIOT KIETOYHBIE
«OCKOJIKI» 0) yIaNsIOT U3 KYJIbTYPaIbHON KUKOCTH

199. lns BBIAETIEHUS KIETOK U3 OOJBIIMX 0OBbEMOB KyJIbTYpalbHOM Cpelbl IPUMEHSIOT: a) MEMOpaHHYIO
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¢mwibTpanuio 6) HUI3KOCKOPOCTHOE LIEHTPU(YTrHpOBaHNE B) HHKYOAIMIO B TEPMOCTATE
200. Ilpu pa3pylieHHH KJIETOYHBIX CTEHOK JIPOXOKEH M IJIECHEBBIX I'pUOOB NMPUMEHSIOT: a) JH30LUM 0)

«yTUTOYHBIN (EPMEHT» B) TPUIICHH T) Tariauy

OtBeThI
Ne Ne No No No Ne Ne Ne
1 r 26| A |51 | A|7 | B 101 b | 126 A 151 | B 176 A
2 b 27 | B 52 | b | 77 | B 102 B | 127 b 152 | T 177 b
3 b 28 r 53 | B |78 | A 103 r | 128 r 153 | b 178 A
4 B 29 | B 54 | B |79 | B 104 A | 129 Ji| 154 | T 179 A
5 B 30 r 5 | I" | 80 | B 105 B | 130 B 155 | B,I' | 180 b
6 B 31| B 56 | " | 81 | B 106 b | 131 r 156 | b 181 B
7 A 32 | B 57 | T | 8 | B 107 I | 132 A 157 | A 182 B
8 b 33| B 58 | T | 83| B 108 B | 133 r 158 | T 183 A
9 b 34| A |59 | b |8 | A 109 r | 134 A 159 | B 184 b
10 A 35 r 60 | B |8 | T 110 B | 135 B 160 | T 185 A
11 B 36 r 61 | A | 8 | B 111 b | 136 b 161 | b 186 A
12 B 37 | B 62 | I" | 87 | B 112 b | 137 b 162 | B 187 b
13 b 38 | B 63 | B |8 | b 113 A | 138 b 163 | T 188 A
14 r 39 | B 64 | b |8 | B 114 A | 139 b 164 | b 189 r
15 r 40 b 65 | b |9 | B 115 A | 140 A 165 | A 190 A
16 r 41 | NI 66 | B |91 | B 116 b | 141 b 166 | A 191 b
17 r 42 | B 67 | ' | 92 | T 117 b | 142 r 167 | b 192 B
18 r 43 | A 68 | I' | 93 | B 118 A | 143 B 168 | T 193 B
19 B 44 | T 69 | b |94 | A 119 r | 144 r 169 | B 194 b
20 b 45 | B 70 | B |9 | T 120 I | 145 B 170 | B 195 b
21 r 46 b 71 | A | 9% | A 121 b | 146 B 171 | 1 196 B
22 B 47 r 72 | B |97 | A 122 r | 147 b 172 | T 197 A
23 r 48 | B 73 | B |98 | B 123 b | 148 ji| 173 | T 198 A
24 B 49 | B 74 | b |9 | T 124 A | 149 b 174 | b 199 A
25 B 50 b 75 | b |100| I 125 b | 150 B 175 | A 200 b

Tect mo Teme «BBeaeHne B 0MOTEXHOJIOTHIO»

3apanme 1. K sykapuoram OTHOCHT:
1) oObIKHOBEHHYIO aMEDY
2) IPOXIKU
3) ManApuiHOTO Tapa3uTa
4) xonepHbIil BUOPHOH
5) KUILIEYHYIO MAT0YKY
6) BUpyc UMMYHOJIe(HUIIMTA YETOBEKA
3aganme 2. KitleTku npokapuoT OTIIMYAIOTCS OT KJIETOK 3YKapuoT:
1) HaMYMeM HyKJIEOH/1a B IIUTOIIa3Me
2) HaIM4YreM pubOCOM B IIUTOIIIA3ME
3) cuntezom AT® B MUTOXOHIPUSIX
4) mpUCYTCTBHEM SHIOTNIA3MAaTHYECKON CeTH
5) otcyrcTBHEM MOPQOIOTHIECKH 000COOIEHHOTO apa
6)HalMyMeM BIITYMBAHUN TJIA3MAaTHUYECKOW MeMOpaHBbI,
OpraHoMJIOB
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3ananne 3. KileTku 3ykapuoT, B OTJINYME OT KJIETOK IPOKAPUOT, UMEIOT:

1) mna3mMaTu4ecKyro MeMOpany

2) 06010UKy

3) pubocoMbl

4) xnopomiacTsl
3ananme 4. Haiigure ommOKM B MPHUBEICHHOM TEKCTE. YKaXHTE HOMEpa IMPEUIOKEHHH, B KOTOPBIX C/IETaHBI
OIIMOKHU, OOBICHUTE UX.

1)Y npokapuoTHyecKux OpraHu3MoB 10]1 000JIOUKOM KJIETKH HaXOUTCS Ila3MaTH4ecKas MeMOpaHa.

2) IIpokapuoTsl HE CIOCOOHBI K (ParouTo3sy.

3) B kiieTkax npokapuoT UMeeTcs 0(pOPMIIEHHOE SIIPO.

4) B kieTkax NpoKapuoT OTCYTCTBYIOT MEMOpaHHBIE OPraHOU/IbI.

5) ¥V Bcex nyKapuOT €CTh XJIOPOTUIACTHI.

6) B cunTe3e 6eNIKOB AyKapHOTHI UCTIONIB3YIOT CBOOOAHBIN a30T aTMochepshl.
3aganue S. Haiinute Tpu ommOKM B NMPUBEICHHOM TEKCTE. YKAKUTE HOMEpA MPEUIOKEHHUM, B KOTOPHIX OHU
C/IeTIaHbl, UCIIPABbTE UX.

1. Ilo Ty opraHu3anyy pa3anyaroT IIPo- U SYKapUOTHUECKHE KIETKU.

2. Y 5yKapuOTHUYECKUX OPTaHU3MOB pa3Mepbl KIETOK 3HAUYUTENbHO O0JIbIIIE, UEM Y IPOKAPHUOT.

3. B kiieTkax 3ykapuoT UMEeTCs] HyKJIEOU/I.

4. B xieTkax NpoKapuoT HET MEMOPAHHBIX OPraHOUIOB.

5. B kieTkax BceX 3yKapHOT MPHUCYTCTBYIOT MUTOXOHJPUH, SHJOIIA3MATUYECKAs! CETh, XJIOPOIUIACThI U

Jpyryue opraHoU/Ibl.

6. B cuHTe3e 6eKOB AyKapuOTHI UCHIOIb3YIOT CBOOOIHBIHN a30T aTMOC(heEpHI.

7. Pacrenusi, rpuOBbl, ’)KUBOTHBIE — 3TO AYKaPHOTHI.
3apanust 6. Opranu3msl, KJICTKH KOTOPBIX UMEIOT 000CO0IEHHOE SIpO, — 3TO:

1) sykapuoThl

2) GakTepun

3) MpoKapuOTHI

4) BUPYCHI
3apanus 7. Y 5yKapuoT, B OTJIMYHUE OT MPOKAPHOT:

1) numeetcs konbireBas mosekynaa JJHK

2) UMeITCS MeMOpaHHBIE OPTaHOUIbI

3) oTcyTcTBYeT TKaHeBas AuddepeHIuanus KIeToK

4) oTcyTCTBYET 00pa3oBaHUE CIOP
3aganme 8. Uro U3 nepeuyrciIeHHOro BXOAWUT B COCTaB KJIETOK IpokapuoT? BreiOepure Tpu BEpHBIX OTBETA U3
LIECTH U 3aMUIINUTE B TAOIUILy LUPBI, 01 KOTOPHIMU OHH yKa3aHBbI:

1) simpo

2) mUToriazma

3) sHJOIIIa3MaTHYeCKas CeTh

4) mura3maTuveckas MeMOpaHa

5) pubocomsl

6) IIACTH/IBI
3aganme 9. Haiinute Tpu ommbOku B mnpuBeneHHOM TekcTe «IIpokapuoT M 3yKapuoTh». YKaKuTe HOMepa
IIPEUI0KEHUH, B KOTOPBIX ClIeaHbl OINOKY, ucipaBbTe UX. JlaiiTe npaBmibHYIO (POPMYIHPOBKY.

1)Knerounsle OpraHu3Msl JeIST Ha IPOKapUOT U 3YKapHOT.

2)[IpokapHOTBl — JOsIIEPHBIE OPTaHU3MBI.

3)K npokapruoTaM oTHOCATCS OaKTEpUH, BOJOPOCIIHU, TPUOBI.

4)IIpoKkapHOTHl — OJHOKJIETOUHbIE OPTaHU3MBI, & 9YKAPHOThl — MHOTOKJIETOUYHBIE OPTaHU3MBI.

5)IIpokaprOThl U HYKApUOTHI MOTYT OBITh KaK aBTOTpO(aMH, TaK U TeTepoTpodamu.

6)Bce aBTOTpO(hHBIE OpraHU3Mbl HCIIOJIB3YIOT COJTHEUHYIO SHEPTHUIO JUI CUHTE3a OPraHUYeCKUX BEIECTB

13 HEOPraHU4ECKHX.

7)Cune-3enéHble — 3TO BOJIHBIE WIIH PEXe MOYBEHHbIE TPOKAPHOTHHIE aBTOTPO(HBIE OPraHU3MBI.
3aganus 10. )KuBoTHBIX OTHOCAT K IPYIIIE 9YKAPUOT, TaK KaK UX KIETKH UMEIOT

1) opopmienHoe sapo

2) m1a3MaTH4ecKyo MeMOpaHy

3) nuromiazmy
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4) pubocombl
3aganus 11. K sykapuoTtam He OTHOCUTCS

1) kuiIeyHast najgoyka

2) ameba

3) XOonepHBI BHOPHOH

4) CTPENnTOKOKK
3aganus 12. Opranu3msl, KJIETKH KOTOPBIX HE UMEIOT 0()OPMIIEHHOTO pa, MUTOXOHIpUH, amnmapara ['onbmky,
OTHOCHT K rpynmne

1) mpokapuot

2) ayKapuoT

3) Bosopoceit

4) npocredmux
3aganus 13. I'pulsl, KIETKH KOTOPBIX UMEIOT 000JI0UKY, SAPO, HUTOIIIA3My C OPTaHOMIAMH, OTHOCST K I'PYIIIe
OpraHU3MOB

1) sykapuoTt

2) xemoTpo(oB

3) aBTOTpOOB

4) npokapuoT
3aganus 14. K npokapnoTHueckuM opraHu3mMam OTHOCST

1) 3enéHbie BOIOPOCIH

2) npocTenmmx

3) bakTepun

4) BUpYCHI
3ananme 15. YcTaHOBHTE COOTBETCTBHE MEXKAY XapaKTEPUCTUKAMM KIIETOK M UX BHJIAMH: K KaXJOMY dJIEMEHTY
MePBOTo CTOJIOIA MOAOEPUTE TO3UITHIO 3 BTOPOTO CTOJIONA.

XAPAKTEPUCTUKA BUJ KJIIETKU
A) TMHEHHBIE XPOMOCOMBI 1) sykapuoTHueckas
b) HenonBkHas nUTOILIIA3MA 2) MpoKapuOTHIECKas

B) MuTtoTHUYECKOE MM MEHOTUYECKOE JICIICHHE

I') Hannune MeMOpaHHBIX OPTaHOUIOB

J1) ToBKO MeJTKHue puOOCOMBI

E) nyxneoun

3anuiuTe B OTBET HUQPHI, pACHIOJIOKUB UX B MOPSAJIKE, COOTBETCTBYIOIEM OYKBAM:

A B B r hi| E

3apanusa 16. OtcyrcTBHE B KJIETKE MHUTOXOHIPUH, KOMIUlekca ['oJbku, sapa ykKa3blBaeT Ha €€
MPUHAUICKHOCTD K

1) Bupycam

2) mpokapuoTam

3) sykapuoTam

4) 6aktepuodaram
3aganue 17. YcTaHOBHUTE COOTBETCTBHE MEXKAY XaPAKTEPUCTUKON KIECTKU U €€ TUIIOM.

XAPAKTEPUCTUKA BUJ KJIIETKHA
A) MemOpaHHBIE OpPraHOM bl OTCYTCTBYIOT. 1) npokapuoTnyeckas
b) Nmeercs kieTouHasi CTEHKa U3 MypeuHa. 2) syKapuoTHUecKast

B) HacnencTBeHHbIi MaTepual npeacTaBieH HyKJICOUIOM.

I') ConepUT TOIBKO MEIKHE pHOOCOMBI.

1) HacnencrBenHslil Matepuan npezacrasiieH JuHelHbpivu JJTHK.
E) Knerouynoe pixaHue NpoUCXOAUT B MUTOXOHIPUSX.

3anuimTe B OTBET I_II/I(I)pBI, PacCioJIOKUB UX B IOPAAKE, COOTBCTCTBYIOIICM 6yKBaMI

A B B r hi| E
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3aganue 18. YcTaHoBUTE COOTBETCTBUE MEXAY XapaKTEPUCTUKON KIETKU U TUIIOM OpPraHM3alMK 3TON KIETKH.

XAPAKTEPUCTUKA BUJ{ KIIETKUA
A) Kietounblii IIEHTp y4acTBYeT B 00pa30BaHUM BEPETCHA JICIICHUS. 1) npokapuoTrueckas
b) B nuTomiasme HaXoasATCS TU30COMBI. 2) ayKapuoTHYeCKas

B) Xpomocoma o6pazoBana konbueBoit JTHK.
I') OrcyrcTBYtOT MEMOpaHHbIE OPraHOUBI.
1) Kiietka nenuTcss MUTO30M.

E) MemOpana o6pa3yeT Me30COMBI.

3anuiuTe B OTBET HUQPHI, pACHOJOXKUB UX B OPAJKE, COOTBETCTBYIOLEM OYKBAM:

A B B r hi| E

3apanus 19. Kakoe u3 paznuuuii B CTpOSHUHU KIJIETOK JISKHUT B OCHOBE WX JICJICHUS Ha HauapcTBa’?
1) HamuYMe Wik OTCYTCTBHE TIACTHU/T
2) cioco6 muTaHus
3) HaMYue WIK OTCYTCTBHE 000COOIEHHOTO Sipa
4) cBOOOAHBIN UK TTAPA3UTUUYECKUN 00pa3 KU3HU
3apanme 20. YcTaHOBUTE COOTBETCTBUE MEXKAY IPU3HAKOM U IPYIIIONA OPraHU3MOB

I'PVIIIIA OPTAHU3MOB [NPU3HAK

1) [IpokapuoTtsl A) oTcyrcTBHE Apa

2) DyKapuoTHI b) nanuune MmutoXOoHApUIA
B) otrcyrctBue OI1C

I') nHanmnuue anmapara ["oybmxu
J1) HaIMUMe TM30COM
E) muneitabie xpomocomsl, cocrosintue u3 JIHK u Genka

3anuiuTe B OTBET IUGPHI, pACHOJOKUB UX B MOPSJIKE, COOTBETCTBYIOIIEM OyKBaM:

A |B B r hi| E

3ananus 21. [IpokapuoTnyeckas KieTka OTIIMYACTCS OT SYKapUOTHUYECKOM
1) HeECTOCOOHOCTHIO K (POTOCHHTE3Y
2) rerepoTpo(HBIM THUIIOM IMUTAHKS
3) cmopooOpa3oBaHuEM
4) 6e3bsICPHOCTHIO
3aganus 22. Knetky 6akTepuu OTHOCAT K CPYIIIE MPOKAPUOT, TaK KaK OHA HE COACPKUT
1) opraHouioB IBMKCHHUS
2) KJIETOYHOU 000JI0UKH
3) MHOTUX OPTraHOUJIOB U sIpa
4) rura3MaTH4YeCKON MEMOpaHbI
3aganus 23. KileTku npokapuoT U 3yKapuoT UMEIOT
1) puGocombl
2) SHAOIIa3MaTHYECKYIO CETh
3) komruiekc [onbmxu
4) TU30COMBI
3aganus 24. Bce mepeuncieHHbIe MPU3HAKH, KPOME ABYX, UCIOJB3YIOTCS NIl OMUCAHUSI MPOKAPUOTHUECKON
kneTku. Onpenenure ABa MpU3HaKa, «BBIMAJAIONINE» 13 OOIIEro CIUCKa, U 3alUIINTE.
1) OtcyrcTBUE B HEW 0OPMIIEHHOTO 1pa
2) Hanuaue nuTonia3mMel
3) Hanuuue kieTouHo MeMOpaHbl
4) Hanuare MUTOXOHIPHIA
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5) Hanuuue snp0mIa3MaTuuecKon ceTu
3aganus 25. )KUBOTHBIX OTHOCST K IPYIIIE 3YKapUOTOB, TaK KaK UX KIETKH UMEIOT
1) xnopormtacTsl
2) mia3mMaTH4YeCcKy0 MEMOpaHy
3) 060n0UKy
4) odopMIeHHOE SAPO
3aganus 26. DykaproOThI ¢ aBTOTPO(HBIM CIIOCOOOM MUTAHUS OTHOCSTCS K LAPCTBY
1) *KUBOTHBIX
2) pacTeHui
3) Gakrepwii
4) rpuboB
3aganus 26. Kakue u3 nepeuyncieHHbIX OPraHOUIOB €CTh B KJIETKAaX OaKkTepHii?
1) saapbIiko
2) pubOCOMBI
3) MUTOXOHJIpUHU
4) anmapar ['onpmxu
3aganus 27. HaciencTBeHHOE BEIIECTBO HAXOUTCS B LIUTOIUIA3ME KIIETKH
1) y nu3enTepuitHoi ameObl
2) y MansipuifHOTO napasura
3) y KUIIIEYHOM MaIOuKH
4) y 3BTJICHBI 3€JICHOM
3apanus 28. K sykapuoram oTHOCAT
1) BupychI
2) nmpocTenmmx
3) nouBeHHbIe OaKTEPUU
4) unano6akTepuu
3ananus 29. KneTku >KMBOTHBIX OTHOCST K TPYIIE SYKAPUOTHBIX, TAK KAK OHH UMEIOT
1) xopormtacTsl
2) Ia3MaTH4YECKyI0 MEMOpaHy
3) 060J109Ky
4) s,1p0, OTACICHHOE OT IUTOIIA3MbI 000JIOYKOM
3ananus 30. Pactenusi, rpu0Obl, )KUBOTHBIE — 3TO SYKAPUOTHI, TaK KaK UX KIETKH
1) HEe UMEIOT OPOPMIICHHOTO Spa
2) He JeNATCS MUTO30M
3) umeror saepuyro JJHK, 3aMKHYTYIO B KOJIBIIO
4) umerot opopMIICHHOE PO
3apanus 31. Knetku 6akTepuit OTINYAIOTCSA OT KJICTOK PACTCHHM
1) orcyrcTBHEM 0(OPMIIEHHOTO Spa
2) HaJIM4KeM IUTa3MaTuuecKoit MeMOpaHbl
3) HaTMYUEM TUIOTHOHM 000JI0UKH
4) OTCYTCTBHEM MHUTOXOHIPUN
5) Haguyrem pubocom
6) oTcyrcTBHEM KoMmILiekca ['ombaxu
3aganue 32. KieTku [BETKOBOTO PACTEHHS OTJIMYAIOTCS OT KJIETOK OpraHu3Ma >KMBOTHOTO HATMYHEM
1) 0060JI0YKH U3 KIIeTYaTKH
2) opopMIIEHHOTO sIpa
3) XJI0pOILIacTOB
4) sHII0TIIA3MaTHYECKON CeTH
5) BakyoJieil ¢ KIIETOYHBIM COKOM
6) MUTOXOHIPUI
3aganus 33. K sykaprnoram oTHOCATCA
1) OJTHOKJIETOYHBIE KUBOTHBIE
2) 6axkTepun-canpoTpodbl
3) BUpyCHI
4) CTPeNnTOKOKKH
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3ananue 34. YCTaHOBUTE COOTBETCTBHE MEXAY NPU3HAKOM, XAPAaKTEPHBIM I KaKIOW W3 IpyNnn KIETOK, U
rpymnoi, odnagaromen 3THM MPU3HAKOM.

[MTPU3HAK ['PYIIITIA KJIETOK

A) He muddepeHIpoBaHBI IO GYHKITUIM 1) IIPOKAPUOTUYECKUE
b) ramerorenes oTCyTcTBYy€ET KJIETKU

B) pasmHoOkaroTCs IPOCTHIM JIEJIEHUEM HAJIBOE 2) 5yKapuOTHYECKUE KIIETKU
I') B 3aBucHMOCTH OT (PYHKIHMH 3aMETHO OTJIMYAIOTCS IO

CTPOEHUIO

J1) nensiTcss MUTO30M U MEHO30M
E) renernueckuil amnmapaT pacHoJO)K€H B HECKOJIbKUX
XpoMocoMax

3anuuuTe B OTBET HUQPHI, pACHOJOXKUB UX B MOPAJKE, COOTBETCTBYIOLEM OYKBAM:

A B B r hi| E

3aganusa 35. B xieTkax Kakux OpraHU3MOB sIEPHOE BEIIECTBO PACIOJIOKEHO B LIMTOIIA3ME M HE OTIENIEHO OT
Hee 000J104KoM

1) HU3IMIUX pacTeHui

2) GakTepuii U CUHE-3EJICHBIX

3) OTHOKJIETOYHBIX KUBOTHBIX

4) nnecHeBbIX TPUOOB U IPOINOKEH

Tect mo pasneny «KiierouHasi HH/KeHepusD)

3ananue 1. ['eHHAs MHXKEHEPHS, B OTIIMYUE OT KJIECTOYHOM, BKIIFOYAET UCCIEIOBAHMS, CBA3AHHbIE C:

1) KyJIbTUBHUPOBAHHEM KJIETOK BBICIIMX OPraHHU3MOB

2) rUOpHIM3aIUeH COMaTHYECKUX KICTOK

3) mepecaakoii TEHOB

4) mepecaakoi sapa W3 OJHOMN KIIETKH B IPYTYIO
3aganue 2. HanpaBneHue OHMOTEXHOJIOTMH, B KOTOPOM HCIOJB3YIOTCSI MUKPOOPTaHU3MBI Ui TOJTY4EHUs
aHTHOMOTHKOB, BATAMUHOB, Ha3bIBAIOT:

1) OMOXMMHYECKUM CHHTE30M

2) TeHHOU MHXEHEPHUEH

3) KJIETOYHOW MHXKEHEepUen

4) MUKPOOHUOIOTHIECKUM CHHTE30M
3apanue 3. B OMOTEXHOJIOTMH HCTIOJIB3YIOT CIIOCOOHOCTh OaKTEepUil K:

1) 6pICTPOMY Pa3MHOKEHUIO

2) HaKOIUICHHIO B UX KJIETKaX SJOBUTHIX BELIECTB

3) cnopooOpa3oBaHUIO B HEONATONIPUATHBIX YCIOBUAX

4) pa3Bututo 3a00JIeBaHUI TIPU TOTAJTAHUU B OPTaHU3M KUBOTHOTO
3aganue 4. [lonyuyeHuem ruOpuIOB HAa OCHOBE COEIMHEHUS KIETOK pa3 HBIX OPraHU3MOB C MPUMEHEHUEM
CHeIHATbHBIX METOIOB 3aHUMAETCS:

1) keTouHasi UHKEHEPHUS

2) MUKpOOHOJIOTUS

3) cuctemaTHka

4) ¢puznonorus
3aganue 5. HanpaBneHue OHMOTEXHOJIOTHH, B KOTOPOM HCIONB3YIOTCS MHUKPOOPTaHU3MBI ISl TOJy4eHUS
aHTHOMOTHKOB, BATAMUHOB, Ha3bIBAIOT:

1) GMOXMMHYECKUM CHUHTE30M

2) uHXeHepuel MaJlbIX pa3MepoB

3) KJIETOYHOM UHXKEHEpUEH

4) MUKPOOHOJIOTHYECKUM CUHTE30M
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3ananue 6. [lonydeHneM aHTHOMOTHKOB ITyTEM IEPECAIKH I'eHa B TeHOM OakTepuil 3aHMMAaETCS:
1) keTouHas MHKEHEPUsI
2) reHHast UHXKEHepUs
3) MukpoOuoIoTHs
4) pacTeHHUEBOJICTBO
3anganme 7. [Ipon3BoACTBO TOPMOHA HHCYJIMHA C TIOMOIIBIO OAKTEPUIA CTaJIO0 BO3MOXKHO Oaroapsi:
1) reHHOM MH)KEHEPUU
2) KJIETOYHOM MH)KEHEepUn
3) uMToNIOTUN
4) KJIOHUPOBAHUIO
3ananmue 8. [loyueHne TOUHBIX KOMUI MaTEPUHCKOTO OPTaHU3Ma CTaj0 BO3MOYKHO Oarojapsi:
1) reHHOM MH)KEHEPUH
2) MUKpOOHOJIOTHH
3) KIIETOYHOU HHXKEHEPUHU
4) KIIOHUPOBAHUIO
3aganue 9. Ilo kakuM npu3HaKaM rpuObl MOKHO OTJIMYUTH OT JKUBOTHBIX?
1) muTarTCS TOTOBBIMU OPTraHMYECKUMHE BEIIECTBAMH,
2) UMEIOT KJIETOYHOE CTPOEHHUE,
3) pacTyT B TE€UEHHUE BCEH KU3HHU,
4) UMEIOT TeJNOo, COCTOsIIee U3 TU(DOB,
5) BcachIBarOT MUTATEIbHBIE BEIIECTBA TOBEPXHOCTHIO TEJA,
6) UMEIOT OrpaHUYEHHBIN POCT.
3aganmne 10. MUKpOOpraHu3Mel HCTIOJIB3YIOT B POMBIIIJIEHHOM IPOU3BOJICTBE:
1) BUTaMHUHOB
2) MyKH
3) MUHEpATBHBIX COJIEH
4) MOJIOKO
5) ekapCTBEHHBIX MIPENapaToB
6) TOpMOHOB
3apanme 11. /[ nonydenus nuieBoro 0eiaka B OMOTEXHOIOTHH UCIIONIb3YIOT:
1) reHHOMO AU (PUITUPOBAHHBIC TTPOTYKTHI
2) MUKPOOPTraHU3MBbI
3) )KUBOTHBIX
4) 3maKoBbI€ pacTEHUs
3ananme 12. [loBblieHne NPOAYKTUBHOCTH IUIECHEBBIX I'PHOOB, BhIpaOaThIBAIOIIUX aHTUOMOTHKY, JOCTUraeTCs
MMyTEM:
1) nonunuonau3anuu
2) MmaccoBoro otbopa
3) UCKYCCTBEHHOT'0 MyTareHesa
4) BHYTPUBHIOBOU rHOpUAN3AIIUN
3ananme 13. B kneTouHOM HHXXEHEpUH MPOBOIST UCCIEI0BAHMS], CBA3aHHBIE C:
1) nepecaakoii saep U3 OJHUX KJIETOK B Jpyrue
2) BBEJICHHEM I'€HOB YeJIOBEKA B KJIETKH OaKTepHii
3) nepecTpoiKoil reHOTHUIa OpraHu3Ma
4) nepecasikoi FeHOB OT OaKTEepHii B KJIETKH 371aKOBBIX
3aganme 14. CoznaHue pPEKOMOMHAHTHOTO MHCYJIMHA, HPOM3BOJUMOIO OakTepUsMH, CTal0 BO3MOXKHO
Omarosapst pa3BUTHIO:
1) aHanmUTUYECKUI XUMUU
2) G0TaHUKH
3) OMOTEXHOJIOTHUH
4) reHeTUKH
3aganue 15. K OMOTEXHOIOTHUU OTHOCST MPOLIECCHI:
1) momy4eHus JIeKapcTB ¢ MOMOIIbIO OaKTEepUaIbHBIX (PEPMEHTOB
2) BbIBEJICHHSI HOBBIX MTOPO/T )KHBOTHBIX
3) noy4eHHs! UCKYCCTBEHHBIX MYyTallUi
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4) nepecalku AP U3 KIETKU B KIIETKY
3ananme 16. Kiierounas uHxeHepusi 3aHUMAETCA:
1) co3nanuem YuCThIX TUHUN
2) nepecaakoi s/iep COMaTUUECKUX KIETOK B SIMIICKICTKU
3) noJiy4yeHUEM reTepPO3UCHBIX OPraHU3MOB
4) CMHTE30M HOBBIX '€HOB M BHEJJPEHUEM UX B KIETKH OaKTepuil
3aganue 17. OcHOBHOI METO/I, IPUMEHSAEMBIN B CEJIEKIIMM MUKPOOPIaHU3MOB, —
1) nHIMBUAYaNIbHBIN 0TOOD
2) oTmanéHHasi THOPUIN3AIUS
3) UCKYCCTBEHHBIN MyTareHes
4) BHYTpUBHI0Basi THOpUIN3aLUs
3aganus 18. K 6HOTEeXHOIOTHH OTHOCHUTCS
1) ucrnonp30BaHuE B TEXHUKE MPUHIMIIOB CTPOCHHS KHUBOTO
2) BbIpalllMBaHUE KYJIbTYpPHBIX pacTEHUI
3) MEXITOPOTHOE CKPEIIMBAHUE KHUBOTHBIX
4) nosyueHue TOPMOHOB C MCIIOJIb30BaHUEM OakTepuid
3aganue 19. VckyccTBeHHBIN MyTareHes:
1) HEepUMEHUM B CEJNEKIMN pacTeHUH
2) WMPOKO MPUMEHSETCS B MEIULINHE
3) npuMEeHSIeTCs TOJBKO K OaKTepUsIM
4) crocoOCTBYET MOSIBJIIEHNIO HOBBIX MPU3HAKOB Y PACTEHUI
3ananmue 20. [lItammer onpeenéHHOTO BHIA TIJIECHEBOTO T'Pprba pa3IuyaroTCs MEXIy COOOM:
1) MHTEHCUBHOCTBIO CHHTE3a OEJIKOB
2) cTpOeHUEM KIIETOK
3) HabopoM OpraHOMIOB
4) cioco6oM 0ecroIoro pa3MHOKEHUS
3ananue 21. KiionupoBanue ocoOeit IpoUCXOIUT B PE3YNIbTATE:
1) BbIpaluBaHus CIOP Pa3IUYHbIX TPUOOB B OJJMHAKOBBIX YCIOBUAX
2) IBOWHOTO OTUIOJOTBOPEHUS Yy PACTEHUI
3) cMSIHUS TTOJIOBBIX KJIETOK Y dKUBOTHBIX
4) depeHKOBaHUS PACTCHUSI
3ananue 22. benku B MacCOBBIX KOJIMUECTBAX MOJIy4atOT METOJOM:
1) reHHO¥ MHKEHEPHH
2) MUKPOOHMOJIOTHYECKOTO CHUHTE3a
3) KJIETOYHOW MHKCHEPUHU
4) MCKYCCTBEHHOTO 0TOOpa HEOOXOMUMBIX PACTEHHN HITH KHBOTHBIX
3aganue 23. llomynsiuus  MHKpOOPraHHW3MOB, XapaKTEPU3YIOMIAsCS  CXOJHBIMU  HACJEICTBEHHBIMU
OCOOCHHOCTSIMU U OMNpPENEIEHHBIMU BHEUIHUMH TMpPU3HAKaAMH, TOJy4YeHHAass B pe3yJbTaTe€ HCKYCCTBEHHOTO
oTbopa, — 3TO
1) mopona
2) copT
3) mramMm
4) xumepa
3aganue 24. Vcnonb30BaHre MUKPOOPTaHU3MOB ISl TIOJTYYEHHUSI KOPMOB OTHOCHUTCS K:
1) cenexumm
2) OMOTEXHOJIOTUH
3) reHHO! MH)KEHEepUH
4) KIeTOYHOM MH)KEHepUHU
3ananme 25. BBeeHre B TeHOM KHUIIEUYHON NAIOUKU T'€HA, KOHTPOJIUPYIOIEr0 CUHTE3 YeI0BEYeCKOTO MHCYIMHA
— 3TO MpUMeEp NMPUMEHEHHS] METOI0B
1) reHHO MH)XEeHepUn
2) UTOJIOTUH
3) cenekuuu
4) OMOXUMHUHU
3aganue 26. 'eHHas nHxeHepus
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1) nmmarHocTHpyeT HaClIeICTBEHHBIC 3a00JIeBaHUS

2) 1eJIeHaNpaBIEHHO U3MEHSIET FT€HOMbI OPraHU3MOB

3) ucciemyer MeXaHU3MBbI TIEpeIaurl HACIEICTBEHHON HH(POPMAIIHH

4) coxpaHsieT BEreTaTUBHO pa3MHOKaeMble cOpTa
3aganmne 27. K OHOTEXHOIOTUH OTHOCST

1) ncrnosip30BaHNE B TEXHUKE IPUHIIMIIOB CTPOEHMUSI )KUBBIX TEJ

2) BbIpallMBaHUE KYJIbTYPHBIX PACTCHUI Ha MOJISIX

3) UCKYCCTBEHHOE NOJy4EHUE MyTalui

4) nosyuyeHue TOPMOHOB C UCIIOJIb30BAaHUEM MUKPOOPraHU3MOB
3aganue 28. C kakoil 11€J1bl0 B T€HHOW MHXEHEPUHN IPUMEHSETCS METO]] BBEJEHHS T€HOB BBICIIMX OPraHU3MOB B
TreHOM OakTepuii?

1) uig u3ydenus reHoma oaxtepuit

2) JUTsl TIOJTy9eHUsT He0OXO0IUMBIX OETTKOB — TOPMOHOB, (DEPMEHTOB

3) 1St BBIpAIIMBAHUS KOJIOHUU OaKTepHit

4) nyist KIIOHUPOBAHUS OPraHU3MOB
3aganue 29. Boibepute 1Ba BEpHBIX OTBETA U3 IATH U 3alUIINTE HUPPHI, O] KOTOPBIMU OHU yKa3aHbl. [ 'eHHas
MHXEHepHsl, B OTINYME OT KJIETOYHOMU, BKIIIOYAET UCCIIEIOBAHUS, CBSI3aHHBIE C:

1) KyIbTHUBMPOBAHUEM KJIETOK BBICIINX OPraHU3MOB

2) rubpuan3aimet comaTHuecKnux KIETOK

3) mepecaaKoi TeHOB

4) nepecaikoi siapa U3 OJHOM KIETKU B JPYTYIO

5) nony4yeHue pekoMOMHAHTHBIX (MoauduupoBanHbiX) Mosekyn PHK u JIHK
3aganue 30. Boibepute 1Ba BepHBIX 0TBETa U3 NATH. VICKyCCTBEHHBIH MyTareHe3 NPUMEHSIETCS B:

1) cenexuu pacTeHU

2) BBIBEJICHUH HOBBIX MOPOJI AOMAIIHUX >KMBOTHBIX (KOPOB, JIOIIa/iei)

3) neyeHuu YemoBeKa

4) npodunaktuke 3a00JIeBaHUH YeTOBEKA

5) ceneknuu MUKPOOPTaHU3MOB
3ananue 31. BeiOepute 1Ba BEpHBIX OTBETA U3 NATH. VICKYCCTBEHHBIN MyTareHe3 UCIOIB3YIOT JJIS:

1) mony4eHus OpraHu3MOB C HOBBIMH CBOWCTBaMH

2) COXpaHEHHsI TIOJIC3HBIX CBOMCTB OpraHu3Ma

3) noay4eHus! HOBBIX MOPOJI MIEKOIUTAIOLINX KUBOTHBIX

4) BBIBEJICHUS YHCTHIX JIMHUM

5) nony4yeHust HOBBIX LITAMMOB OaKTepuit
3aganme 32. VYCTaHOBUTE COOTBETCTBHE MEXIY pe3ylbTaTaMM CEJIEKIMH W METOAO0M, KOTOpPBIM ObLIM
JOCTUTHYTBl 3TH Pe3yJbTaThl: K KaXKAOH NO3ULUH, JaHHOM B IEPBOM CTOJIOLE, MOJOEPUTE COOTBETCTBYIOLIYIO
MO3UIIMIO U3 BTOPOTO CTOJIONA.

PE3VJIBTATHI CEJIEKIIUUA METO/IbI CEJIEKIINHA
A) BbIBeIeHUE T€TEPO3UCHON KYKYPY3bl 1) paguoaKTUBbBIN
b) mosyuenue 4nuCTHIX IMHUN TOpPOXa MyTareHes3
B) 06paboTka pacTeHUIN KOJIXUIIMHOM 2) rubpuanzanus

I') BoBenenue nueHunbl HoBocuOupckas 67 mocie obmydeHus — 3) XUMUYECKUI MyTareHes
PEHTICHOBCKUM JIydaMH CEMSIH UCXOJHOTO copTa

J1) BeIBeJIeHHE MIIIEHUYHO-prkaHoro rudpuaa Tputukane

E) mosnyyeHnne MyTaHTHBIX IPUOOB-IPOKKEH MPHU BO3JEHCTBUU Ha

HCXOJIHYIO KYJIBTYpY pajueM

3anummure B Ta0IUIy BEIOpaHHBIE IIM(PBI OJT COOTBETCTBYIOIIUMHU OyKBaMH.

A B B [T |n |E

33}13]—[“6 33. YcTaHOBUTE COOTBETCTBUE MCXKIAY MCTOJaMHU U obnacTaMu HAYyKHU U TPOU3BOJACTBA, B KOTOPBIX 3TH
MCTOJbI HUCIIOJIB3YIOTCA: K Kaxxaoi IIO3MUII1H, JJaHHOM B IEpBOM CTOJ'I6I_IC, HOI(6CpI/ITe COOTBCTCTBYIOLIYIO
MO3UIHIO U3 BTOPOT'O CTOJ'I6I_I3..
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METO/IbI OTPACJI1

A) noay4yeHue MoJUIIIONI0B 1) cenexnus

b) MeTon KynbTyphl KJIIETOK U TKaHEN 2) GMOTEXHOJIOT S
B) wucnonb3oBaHue JApOAOKEH IS TPOM3BOACTBA OCNKOB U

BUTaMHUHOB

I') MeTo1 peKOMOWHAHTHBIX MIJIA3MU]]
J1) ucripiTanye 1Mo MOTOMCTBY
E) rereposuc

3anummuTe B Ta0IUIy BEIOpaHHBIC IIM(PBI O] COOTBETCTBYIOIIUMHU OYKBaMH.

A |B B [T |n |E

3aganue 34. BoiOepuTe 1Ba BEpHBIX OTBETA U3 MATH U 3alUIINTE HUDPBI, IOJI KOTOPHIMU OHU yKa3aHBI.
Bxuiag OM0OTEXHOIOTMY B METUIIUHY COCTOUT B:
1) n3ydyeHun poJOCIOBHBIX YEJIOBEKA JUIsl BBISBJICHUS HACIEACTBEHHbIX 3a00JI€BaHUN
2) cuHTE3€ TOPMOHOB YeJIOBEKa B OAKTepUaTbHBIX KIETKaX
3) UCHOJIb30BAaHUU XUMUYECKOTO CUHTE3a IS MOJIy4YeHHs JIEKapCTBEHHBIX IperapaToB
4) KyJIbTMBUPOBAHMM WITAMMOB OakTepuii M TpUOKOB JUIsi TMPOU3BOACTBA AHTUOMOTHUKOB B
MIPOMBIIIJIEHHBIX MaciTabax
5) co3nanuu THOPUIHBIX TOPOJI )KUBOTHBIX U COPTOB pacTeHUi
3ananue 35. YCTaHOBHUTE COOTBETCTBHE MEXKY MPUEMAMH U METOJIaMU OMOTEXHOJIOTHH: JUISI TOTO K KaXKIOMY
AJIEMEHTY MEPBOTO CTOJIOIA MOA0EPUTE COOTBETCTBYIOIIHUM SJIEMEHT U3 BTOPOTO CTOJIOIIA.

[TPUEMBI METO/IbI

A) paboTa ¢ KaJuTyCHON TKaHbIO 1) kIeTouHast MHXEHEPHSI
b) BBeneHue mazmu B GakTepuaibHbIC 2) reHHast UH)KEHEpHs
KJICTKH

B) ruGpuanzanus coMaTHIECKUX KIETOK
I') TpancanTanus saep KIETOK
J1) nonyuenue pexkom6unantHo# JJHK u PHK

3anumuTe B Ta0NKIy BEIOpaHHbBIE UQPHI 110 COOTBETCTBYIOIIUMHU OyKBaMHU:

A |B B [T &

3aganue 36. Bce npuBenEHHbBIE HIJKE TEPMUHBI U IPUEMBI, KDOME JIBYX, HCIIOJIB3YIOTCS JUIsl ONIMCAHUS METO/IOB
KJIETOYHOH uHxeHepuu. OrmpenenuTe JBa TEPMHHA WIM NPUEMA, «BBIMAJAIOIUX» W3 OOLIEro CHUCKa, U
3anuImuTe TUQpsI, M0 KOTOPHIMU OHU YKa3aHBI.

1) rerepo3suc

2) TpaHCIUIaHTaLUsA SAEp KIETOK

3) MexXITMHEHHAs THOpUIU3AITHS

4) rubpuansanus COMaTHUECKUX KIETOK

5) BBIpalIMBaHKUE PACTEHUH U3 KAJUTyCHOM TKaHU
3aganue 37. Bce nepeuncieHHbIE HWXKE TEPMUHBI U IPHUEMBI, KPOME JIBYX, MCHOJB3YKOTCS AJIS ONMCAHUS
METOJIOB I'eHHOM MHxkeHepuu. Ompenenure ABa MpHU3HAKA, «BBIMAJAIOIIUX» U3 OOLIEro CIUCKA, M 3alMIINTe
U GpBI, M0JT KOTOPHIMUA OHU YKa3aHHBI.

1) noctpoeHue rpaguuecKoro n300paKeHHst KApUOTHUIIA

2) KOHCTPYHPOBaHHE PEKOMOMHAHTHOM IIa3MUIbI

3) rubpuan3anus HyKJI€MHOBBIX KUCIOT

4) BBenenue pekombunantHoit JIHK B kietky

5) MUKPOKJIOHAJILHOE Pa3MHOKEHHUE KJIETOK Ha MUTATEIbHBIX Cpeaax
3ananme 38. BriOepute Tpu BEpHBIX OTBETAa M3 LIECTU W 3aMHUIINTE LUQPHI, MMOJ KOTOPHIMH OHU YKa3aHBbI.
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bakrepun uCnoyb3yroTCs B XO35UCTBEHHOU JEATEIBHOCTH YEJI0BEKA:

1) u1g mostyueHus cplpa v MPOCTOKBALIN

2) 17 oJIy4eHUsI aHTUOMOTHUKOB

3) B IpUTOTOBJICHUM BBIIIEUKU

4) nist IosTydeHus: peKOMOMHAHTHOTO NHCYIMHA

5) IIpH MOJIyYEHUU ChIpa C MJIECEHbIO

6) mipu nepepadoTKe OPraHUIeCcKOro Mycopa
3aganue 39. Bce npuBenéHHbIE HUKE XapaKTEPUCTHKHU, KPOME JIBYX, MCIOJB3YIOT Ul ONMCAHUS KIETOYHOU
uHxeHepuu. Onpenenure JBe XapaKTEPUCTUKH, «BBINAJAOMINX» U3 OOIIEro CIUCKA, U 3aluIInTe HUpPbI, IO
KOTOPBIMHM OHH YKa3aHBbI.

1) oTOOp poauTeneit A CKpeluBaHus

2) rubpuamn3anus KIeToK

3) rerepo3uc y THOPUIHBIX KIETOK

4) BHEJPEHHE TIA3MUIbI B KIIETKY DYKapUOT

5) mepeHoc si/ipa U3 COMaTUYECKON KIETKU B SIMIIEKIETKY
3aganue 40. Bce npuBeéHHBIE HUXKE XapaKTEPUCTUKH, KPOME JBYX, UCIOJIB3YIOT JJISl ONMMCAHUS T€HETUYECKU
MOAU(PUIMPOBAHHBIX OpraHu3MoB. OmnpenenuTe Be XapaKTePUCTHKH, «BBINAJAIONINE)» U3 OOIIEro CIHCKA, U
3aMUIIUTEe TUQPPBHI, 0 KOTOPHIMUA OHH YKa3aHBI.

1) conep:kat aMUHOKHCIIOTBI, HE XapaKTepHbIE AJIsl APYTUX OPraHU3MOB

2) MOTYT UMETh aJJIEH U T'eHbI, HE XapaKTepHbIE IJIs IPECTaBUTENEH JaHHOTO BUAA

3) MOryT BBI3bIBATh MYTAIlH NMPU YIOTPEOIECHNUN B THUIILY

4) UCTIOJIB3YIOTCS B MUIIEBON U (hapMaKOJIOTHUYE€CKON TPOMBIIIIIEHHOCTH

5) UMEIOT UCKYCCTBEHHO BHEIPEHHBIE U3MEHEHHS TeHOMa

Tect mo pasneny «I'eHHAsi MHIXKEHEPHU

3ananue 1. ['eHHAs HHXKEHEPUS — ITO MPAKTUKA!
1) BbIBEZIeHHSI HOBBIX IOPOJI )KUBOTHBIX U COPTOB PACTEHUI;
2) BBeIEHUS KHUBBIX MUKPOOPTaHU3MOB B TKAHU PACTEHUN WIIH KUBOTHBIX;
3) U3MEHEeHHUs TeHETUYECKUX MTPOrPaMM KIIETOK C LEIbI0 HaMpaBIE€HHOTO U3MEHEHUS UX HACJIeICTBEHHBIX
CBOJICTB;
4) co3naHusi HOBBIX KJIETOK HOBOTO THIIA.
3apanmue 2. ['eH copepkuT HHGOPMAIIHIO O:
1) mepBUYHOM CTPYKType Oenka;
2) BTOPUYHOM CTPYKType OenKa;
3) TpeTUYHOMU CTPYKTYpeE OenKa;
4) cTpo€HUU aMUHOKUCIIOTHI.
3aganue 3. [lepBbIM 00BEKTOM I'€HHOM MH)KEHEPHHU CTana OaKTepus:
1) E.coli
2) S. cerevisae
3) B. Subtilis
4) A. tumefaciens
3aganue 4. [lepBpiMU 00bEKTaMU T€HHON MHXKEHEPUHU CTANIU TUIa3MUbIL:
1) S.cerevisae
2) B.subtilis
3) E.coli
4) A. tumefaciens
3ananme 5. Arpo6aKkTepuu SBISIOTCA:
1) BHYTPUKIETOUHBIMH MTapa3uTaMu
2) BHYTPUKJIETOYHBIMH CUMOMOHTAMHU
3) BHEKJICTOYHBIMU CUMOHUOHTaAMHU
4) HU OJTHO U3 YTBEPXKICHBIN HE BEPHO
3apanme 6. ['oa pok/ieHUsI TEHHON MHXXEHEPUHU:
1) 1971
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2) 1972
3) 1973
4) 1974
3ananne 7. OCHOBOIIOJOKHUK BUPYCOJIOTHH:
1)JIyn Ilactep
2)Maptun beitepunk
3)AmuTtpuii iBaHOBCKUI
4)AnToHM BaH JleBeHTyK
3aganue 8. Kak Ha3pIBalOTCS KIETKU B KOTOPBIX PENPOAYLIMPYIOTCS] BUPYCHI?
1 )KIeTKU-MUIIIEHU
2)KJIETKHU-X035€Ba
3)KJIETKU-KEPTBbI
4)6axTepuodaru
3aganme 9. ['eHeTHYECKH MaTepHrall BUPYca MOXKET OBITh MPEICTABIICH. ..
I)ronbko JJTHK
2)ronbko PHK
3)PHK u JITHK
4)ym6o PHK, nu6o JJHK
3ananme 10. Kak HazsiBaetcst 6emkoBast 000JI09Ka, KOTOpast OKPY>KaeT HYKIEHHOBYIO KUCIOTY?
1)xancuy
2)HyKJI€OKarcu
3)xamncomep
4)BUpHOH
3apanme 11. YcraHoBHTE TOCIEN0BATEIBHOCTD PENPOLYKIIMM BUPYCOB.
l)npukpernienue Bupyca
2)IpOHUKHOBEHUE BUpYca
3)nmumenue 0060JI0YKH BUpYyCa
4)penukalysi FeHETHYEeCKOro MaTepuania
S)camocOopka Bupyca
6)BBIXO]] BUpYyCa U3 KIETKU
3ananue 12. BeiOepute BEpHBIC YTBEPKICHUS.
I)renernueckuii Matepui 6akTeprodaros 3amuiaeT 6eakoBas 000JI04YKa - KarCuI
2)6akTepuodar MoJTHOCTHIO MPOHUKAET B OAKTEpUATIBLHYIO KIETKY
3)B OakTepHaNbHYIO KJIETKY IPOHUKAET TOJbKO HYKJICHHOBAas KHCIIoTa OakTepuodara
4)cObopka HOBBIX OakTeprno(haroB MPOUCXOIUT BHE OaKTepUaTbHOMN KIETKH
3ananue 13. bakTepuu nurarorcs:
1) Tonbpko myTéM (hoTOCHHTE3A;
2) rOTOBBIMH OPraHM4E€CKUMH BEUIECTBAMU;
3) TOJILKO OPraHMYECKUMU BEIIECTBAMHU KUBBIX OPraHU3MOB;
4) BCEMHU dTUMU CIIOCOOAMHU.
3apanme 14. bakrepuu OTHOCAT K LIAPCTBY:
1) pacTeHuii;
2) )KUBOTHBIX;
3) rpu6oB;
4) oTAETHFHOMY IIAPCTBY.
3apanme 15. bakrepun — 3t0:
1) MHOTOKJIETOYHBIE OPTAHU3MBI;
2) OAHOKJIETOYHBIE OPraHU3Ma, HE UMEIOIINE AIPa;
3) kneTKa, KoTopast UMeeT SAPo;
4) kIJeTKa, UMEIOIIasi TOIbKO (POPMY MaTOUKH.
3aganue 16. ['0TOBBIMU OPTaHUYECKUMU COCIMHEHUSMH MTUTAIOTCS:
1) 3enéubie pacTeHus;
2) Gakrepuu;
3) Bogopocu;
4) mMxu.
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3ananue 17. PasMHOXKeHHE OaKTepUil OCYIIIECTBISETCS:
1) ¢ momo1bIO CHOP;
2) esneHrneM KIIETKU Ha JIBO€;
3) ¢ MOMOIIIBIO OJIOBBIX KIIETOK;
4) ¢ TOMOLIBIO OIJIOJIOTBOPEHMUSL.
3ananme 18. CHapyxu KineTka 6akTepuu MOKPHITA!
1) cnussblo;
2) KarcyIiou;
3) LeTUHKaMU;
4) 0007I0YKOIA.
3anganme 19. ITanoukoBuaHbIC OAKTEPUN:
1) Garmier;
2) KOKKH;
3) BUOPHOHBI;
4) cniupuILIbL.
3aganue 20. bakTepun OTHOCAT K MPOKapHOTaM, TaK KaK OHHU:
1) UmeroT 0JTHY XpOMOCOMY, PACIIOJI0KEHHYIO B S/IPE;
2) Nmetot oany konsuesyo JJHK;
3) Pa3mHOXkatoTCs A€TICHNEM HaBOE;
4) IMuTaroTcst TOIHKO TOTOBBIMHA OPTaHUYECKUMH BEIIECTBAMH.

TecTt mo Teme «bHOTEXHOJIOTUSA HA CJIY:KOe y JII0Aei»

3ananmue 1. K 3a1auam coBpeMeHHOM OMOTEXHOJIOTUN OTHOCSITCSI:
1)co3ianue HOBBIX pOOOTOB
2)co31aHue HOBBIX COPTOB PACTCHUI
3)co3maHue HOBBIX MOPOJT )KMBOTHBIX
4)co31aHue HOBBIX JICKAPCTB
5)co31aHne HOBBIX MUKPOOPTaHU3MOB
3ananue 2. COOTHECHTE TOCTHXKCHHUSI OMOTEXHOJIOTHH C TIEPHUOJIOM €r0 Pa3BUTHS
1)momacTepoBCKUIA MTEPUOT
2)IocnenacTepoOBCKUN MEPUOT
3)3pa aHTUOMOTHUKOB
4)3pa ymnpaBisieMoro OMOCHHTE3a
5)apa HOBOM OMOTEXHOJIOTUH
3aganue 3. CooTHECUTE OTKPHITHE B 00JIACTH OMOTEXHOJIOTUU C IMEHEM YYEHOTO
1)Anekcanap @aeMuHT
2)Kapn Dpuxe
3)JIyu Ilactep
3aganue 4. CooTHECUTE COBPEMEHHbBIE HANIPaBIEeHUsI OMOTEXHOJIOTHUHU C ONPEIEICHUEM
1)buonmxenepus
2)bruomMenuirHa
3)['eneTnueckas HHXEHEPHUS
3aganue 5. CooTHECHTE METO/IbI OMOTEXHOJIOTUH C OTPEICICHUEM.
1)Myrarene3
2)Cenexuus
3)KnerouHas HHXEHepHsI
4)KnonupoBanue
5)I'enHast UHXXEHEpUS
3aganue 6. )KuBoTHBIE, pacTeHHs, MUKPOOPTaHU3MbI, BUPYCHI, TEHETUYECKAs MporpaMMa KOTOPhIX H3MEHEHa ¢
MCIOJIb30BAHUEM METOJIOB T€HHOW WHKEHEPUHT
1)TpaHcreHHbIe OpPTraHU3MBI
2)KUBOI TeH
3)AHK
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4)MUKpOOHBIH OesIoK

5)dbepmeHTHI
3aganme 7. Poib GHOTEXHOJOTHH B PELICHUH TI00aIbHBIX TPOOIEM YEIIOBEUECTBA 3aKITI0YACTCS:

1)B npenoTBpaleHuy ria00anbHOr0 U3MEHEHUS KIMMaTa

2)B obecrieueHNH POIOBOIBCTBHEM HAaCEICHUS 3eMITH

3)B NPUHIUIHATIBHOM YIYUYIICHUU CPEepbl MEAUITUHBI

4)B npeOTBpAILEHNN KPU3UCaA UCKOIIAEMBIX PECYPCOB

5)B npoduIaKTHKE erpajaiu cpesl oouTanus (popmbl KU3HN)
3ananmue 8. K oObexkTamM OMOTEXHOJIOTHI OTHOCSTCS

1 )MHUKpOOpraHu3Mbl

2)IpOAOKH

3)’KUBOTHBIE

4)pacTeHust

S5)KJIETKH KUBBIX OPTaHU3MOB
3aganue 9. bectep — 310 rubpuU.

1)3aiiia-6ensika u 3aifia-pycaxa

2)0enyru u cTepiasau

3)XopbKa U HOPKH
3aganue 10. HazoBure siBnenue, 6naronapst koropomy I'.J.Kapneuenko nmosryums rmao10BUTbie THOPUABI peIbKU
Y KaIyCThI.

1)MyTanmm HECKOJIBKUX TEHOB

2)OMUIION NS

3)ynpaBieHue JOMUHHUPOBAHUEM
3aganue 11. HazoBure Oenok, KOTOpPBI OAMH W3 MEPBBIX ObUI IMOJIyY€H C TMOMOIIBI0 METOJO0B T'€HHOU
WH)KCHEPHH.

1)remorno6un

2)MHCYIUH

3)pubpunoren
3ananmne 12. MeToa, KOTOPBIM B CENEKIIMH PACTCHUM WCIOJB3YIOT /ISl TOBBIIICHUS pa3HOOOpa3us UCXOIHOTO
MaTepuana.

I )ckpemuBanue oTaaNEHHBIX (OPM

2)MaccoBBIi 0TOOP

3)MHIUBUAYATBHBIA OTOOD
3aganme 13. Meroa, HOCpPEeICTBOM KOTOPOTO OBIIM BBIBEAEHbl MUKPOOPraHM3Mbl JUISL TOJYyYEHHUS U
UCIOJIb30BAHUS B JIEYEOHBIX LEJIAX NHCYIMHA, TOPMOHA POCTa, MHTEp(EpOoHa.

1)reHHas MHKEHepHsI

2)KIeTOYHAs UH)KEHEePUs

3)MUKPOOHUOIOTHYECKUM CHHTE3
3aganue 14. Y pacrenuii — coprt, a y Oakrepuii —...

1 )xostoHUS

2)BU

3)mramMm
3ananme 15. HepoicTBeHHOE CKpelllMBaHUE HA3bIBAETCS.

1)rereposucom

2)ayTOpUANHIOM

3)UHOpUIUHTOM
3aganue 16. KpaTtHoe yBennueHne yuciia XpOMOCOM Ha3bIBAaeTCsl.

I)rereporutonnueit

2)nonumepuenreTeposunca

3)monumnnounuei
3aganme 17. llpu MexnuHeHHOW TrHOpPUIU3AUN >KU3HECTIOCOOHOCTh THOPHIOB BO3pAcTaeT, TaK Kak
HaOJr01aeTCs SIBIICHUE.

I)rereposuca

2)OJUTIIION TUN

3)unOpuuHra
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3ananme 18. Hayka, 3aHuMaromascs KOHCTpYHPOBAaHUEM HOBBIX TEHETUUECKUX CTPYKTYP, —.
l)TpancmianTo0TUsA
2)OMOTEXHOJIOTHS
3)reHHast UHKeHepus
3ananme 19. Teopernueckoii 6a30ii CENEKIUU SBISETCA.
1)Onoxumust
2)reHeTuka
3)MonekynsipHast OuoJIoTHUs
3aganue 20. Kakas oTpacis OHOTEXHOJIOTHH 3aHUMASTCSl CHHTE30M ITHIIEBOTO Oeika?
1)reHHas MH>KEHEpUsI
2)KJIETOYHAsl UHKEHEPUS
3)MUKpPOOHOJIOTUUECKU CUHTE3
3anganme 21. Kakast oTpacib OMOTEXHOJIOTHH 3aHUMAETCS KIOHUPOBAaHHEM ?
1)reHHas MH>)KEHEpUSI
2)KIJIeTOYHAs UHKEHEPHUS
3)MUKpPOOHOIOTHUECKUN CHHTE3
3aganue 22. Kakas oTpacib OMOTEXHOJIOTMH 3aHUMAETCSl UICKYCCTBEHHOM MepecTpoiikoil reHoma?
1)reHHas MH>)KEHEpUSI
2)KJIeTOYHAsl UHKEHEPHUS
3)MUKpPOOHOJIOTHUECKUN CHHTE3
3ananme 23. Kaprodens, TOMaT U cnagkuii neper; mpoucxo T U3 IEHTpa.
1)abuccuHcKoro
2)10’KHOA3UaTCKOTO
3)aHauiCKOTO
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