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PaGouas mporpamma y4eOHOTro Kypca yTBEp KIEHA Ha 3aceaHUH Y YEHOr0 COBETa
HepxxaBunckoro juiies 16 centsops 2024 roaa, nmpotokos Nel.



COIEPXKAHUE

1 | ITossicHUTeNbHAS 3aMHUCKA, B TOM YHUCIIE:
OCHOBBI pa3pabOTKU paboyeil MporpaMMbl FIEKTUBHOTO Kypca
o011ast XapaKTepUCTHKA dJIEKTUBHOTO Kypca
MECTO DJEKTUBHOTO Kypca B Yy4eOHOM TIUIaHE OCHOBHOM
0o0pa3oBaTeIbHON MPOTpaMMbl CPEIHET0 O0O0IIero oOpa3oBaHUS
(manee - OOIT COO)
2 | Illanupyemble pe3yJabTaThl OCBOEHHUSI IJIEKTHBHOI0 Kypca
3 | ConepixaHue 3JIEeKTHBHOT0 Kypca
4 | TemaTH4ecKoe MVIAHUPOBAHUE YJIEKTUBHOI0 Kypca
5 | YueOHO-MeTOANYECKOE u MaTepHaJbHO-TEXHHYECKOe
ofecreyeHne peajin3anui dJIeKTHBHOIO Kypca
6 | llpuiaoxkenus
7 | Ilpuioxenne 1. OueHOYHBIE MaTEpUATIBI
8 | puniaoxenne 2. KanengapHo-TemMaTHuecKoe IUIAHUPOBAHUE

ANEKTUBHOTO Kypca
Ipuioxenue 3 JIUCT BHECEHUS] U3BMEHEHU I




1. HOACHUTEJIBHASA 3AIINCKA

VYcnexu MupoBoi OMOTEXHOJOTMM BechbMa 3HauuTenbHbl. B Poccum ona
CTAHOBUTCSI TPUOPUTETHON B MpOrpamMme Hay4yHO-TEXHUYECKOro mporpecca. B
HEJaleKoM OyIylleM METOJbl KIETOYHOM M TEeHHOM WHXEHEpUU CTAHYT
OOBIICHHBIMA B CO3JIaHUU JKUBBIX CHCTEM C 3aJaHHbBIMU TapaMmerpamu. B
HACTOSIIEE BpeMs JAOCTIKEHUSI OMOTEXHOJIOTMHU BBI3BIBAIOT OOJIBIIION HWHTEpPEC B
obOmectBe. [lns pa3BUTHS JUYHOCTH IIKOJBHUKA TPETHETO ThICAUCTIETHUS
HEO0O0XO0JMMO 00ECIIeUYUTh €ro COBPEMEHHBIMH 3HAHUSIMHU OCHOB HayK, HOBEHIIIMMU
METOJaMU TO3HAHUS 3aKOHOMEPHOCTEH pa3BUTUS TMPUPOABI U  OOIIECTBA,
CIIOCOOCTBYIOIIMMU €T0 OpPUEHTAllMM B Pa3IUYHBIX cdepax AesTeTbHOCTH.
CoBpemeHHOE OOydYe€HHE IIIKOJHHUKOB HEBO3MOXHO 0€3 O3HAKOMIICHHS C
IPUOPUTETHHIMU HANPABICHUSMH OHUOJOTHMUYECKUX HAyK, WX HHTErpaiuei c
JIPYTUMU MEPCIICKTUBHBIMU CMEXHBIMU 00JIACTSIMU.

B ocHoOBy mporpammbl 35eKTUBHOTO Kypca «OCHOBBI OMOTEXHOJIOTHH)
MOJIOKEHO COJICPKAHUE MIKOJIBHBIX YYEOHUKOB IO 0OIIeH OMONOTHHU ISl CPETHUX
00111e00pa30BaTEIbHBIX  YUPEKICHUM UM  HbIHE JICUCTBYIOIIME CTaHIapThl
6a3ucHOro u NpoPuIbHOr0 00y4YeHUs OUOTOTHUH.

Conepxanue maTepuana dJEKTUBHOTO Kypca pPacIIMPEHO HUCTOPUUECKUMH
JaHHBIMH 00  OTKPBITHSX, CIOCOOCTBYIOIIUX PAa3BUTHIO OHMOTEXHOJIOTHH,
CBEJICHUSIMU O METOJIaX KJIETOYHON M T€HHOW MHXKEHEPHH, aKTyaJbHBIX HayYHBIX
OCHOBaX COBPEMEHHON OHOTEXHOJIOTMH, LEHHBIMH B 00pa30BaTEIbLHOM,
BOCIHUTATEILHOM M Pa3BUBAIOILIEM OTHOIICHUH. boiblioe BHUMaHKE B MpOTrpaMMe
yIIETIEHO M3YyYEHUIO CIOCOOOB TMONY4YEHUS KIOHUPOBAHHBIX M TPAHCTEHHBIX
OpPraHU3MOB, JAIBHEUIIINX EPCIIEKTUB PAa3BUTHUSI T€HHON WH)XEHEPHUH, BO3MOKHBIX
MOCIIEICTBUN TIPeoOpa3oBaHusl Pa3IUYHBIX OPraHU3MOB HA T€HETHUYECKOM YPOBHE
st moaeit. CoBpeMeHHas: OMOTEXHOJIOTHS pacrojaraeT METOAaMu U3MEHECHHS
reHoMa 4esioBeka. B cBs3u ¢ 3TuM OOJbIIIOE BHUMAHWE B MPOrpPaMME YAEIEHO
MOpAJbHO-3TUYECKUM TMpoOJieMaM pa3BUTUS HAyKW, a TakKe BOIpPOcaM
coxpaHeHHs OMOpa3HOOOpa3us, YCTOWYMBOIO Pa3BUTHA OuOchEpbl, COXpaHEHUS
310POBBS JTIOJIEH.

Martepuain mporpaMmbl 00ecTieunBaeT yUYalIuXcs 3HAHUSAMU MPAKTUYECKOTO
UCIIOJIb30BaHUsl OMOTEXHOJIOTMYECKUX METOJOB U HCCIEIOBAaHMM, CBEICHHUS O
KOTOPBIX, BO3MOKHO, TIOMOTYT YYaIluMcs BRIOpaTh OyaylIyro nmpodeccuro.

HopMmaTuBHbIe, KOHUENTYyaJIbHbIe M HHbIE OCHOBBI /I Pa3padoTKu
pabo4eii mporpaMMbl y4e0HOT0 MpeAMeTa, Kypca:

®enepanbbiii 3ak0H PO ot 29.12.2012 Ne 273-03 «O6 oOpa3oBaHuu B
Poccuiickoit @eaepanun» (¢ I3BMEHEHUSIMUA U IOTIOJTHEHUSAMM);

[Tpuka3 Muno6OpazoBanusi PO ot 17.05.2012 Ne 413 «O0 ytBepxkaeHUU
benepaabHOTO TOCYIaPCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa CPEAHETO OOIIETO
00pa3oBaHusA» (C UBMEHEHUSIMU U JIOTIOJTHECHUSMHU );

[Ipukaz Munnpocsemenuss Poccum ot 23.11.2022 Ne 1014 «O6
yTBepxkJeHuu (enepanbHO 00pa30BaTENIbHOW MPOTPaMMbl CPEJHEro OOIIEro
00pa3oBaHUsAY;



[IpumepHass ocHOBHast 0Opa3oBaTesibHAsg NpOrpaMma CpeIHEero OoOIIero
oOpa3zoBaHus, 0n00peHHON pemieHueM @DeaepalbHOTO y4eOHO-METOIUYECKOTO
o0benuHeHus 1Mo olieMy 00pa3oBaHUI0 (MPOTOKON OT 28 utoHg 2016 r. Ne 2/16-
3);

[Ipuka3 Munnpocsemenuss PO ot 11 pekabpsa 2020 roma Ne 712 «O
BHECEHHH HW3MEHEHUHW B  HEKOTOpble  (eaepalibHble  TOCYIapCTBEHHBIE
oOpa3oBaTeibHbIE CTaHAAPTHI OOLIEro oO0pa3oBaHUs MO BOMPOCAM BOCIUTAHUSA
00yJaromuxcs»;

[Tpuka3 Munnpocsemenuss PO ot 15.03.2021 Ne 115 «OO0 yTBepx’aeHUH
[lopsnka opraHu3alii M OCYIIECTBIEHUS O00pa30BaTEIbHON JEATEIBLHOCTH IO
OCHOBHBIM  00mieoOpa3oBaTeNbHbIM  MporpaMMaM  —  00pa3oBaTelbHbIM
nporpaMMaM HadyajlbHOTO OOIEero, OCHOBHOTO OOIIEro M CpPEeJHEro OOIIero
obpazoBanus (pea. ot 07.10.2022);

[locTanoBienne ['7laBHOrO TOCYAapCTBEHHOTO CAHMTAPHOTO Bpaya oOT
28.09.20 No 28 «O6 yrBepxknenun canutapHbix mpaBuin CIT 2.4.3648-20
«CaHUTapHO-ATUAEMHUOJIOTUYECKHE TPeOOBAHMUS K OpPraHU3allMd BOCHHUTAHUS U
oOy4YeHHsl, OTAbIXa U 03I0POBIICHUS JIETEH U MOJIOICIKIY;

IIpukaz Munnpocsemennss PP or 06.09.2022 roxpa Ne804  «OO6
YTBEP)KJIEHUU TEpEYHs] CPEACTB OOY4YEHUS U BOCIHMTAHMS, COOTBETCTBYIOLIUX
COBPEMEHHBIM  YCJOBUSIM  OOy4YeHHUsS, HEOOXOAMMBIX TMpPU  OCHAICHUH
o0mreoOpazoBaTebHbIX OpraHu3aldii B UEISIX pealu3alid  MEpONpPUITHM
rocyJIapcTBeHHOU nporpammbl Poccutickoit @enepanun «Pa3Butue 06pa3zoBaHus»,
HAIPaBJICHHBIX Ha COJEMCTBUE co3maHuio (co3naHue) B cyOwbekTax Poccuiickoit
@denepaliid  HOBBIX  (IOTIOJHUTENBHBIX) MECT B  0011€00pa30BaTeIbHbIX
OpraHu3anusax, MOJEPHU3AIMIO HHPPACTPYKTypbl  oOmero oOpa3oBaHus,
IIKOJIBHBIX CUCTEM 00pa30oBaHUs, KpUTEPHUEB ero (OPMUPOBAHMS M TPEOOBAHUM K
(YHKIIMOHAIPHOMY OCHAIIIEHUIO 00Ie00pa30BaTeIbHBIX OpPraHU3aIlii, a TaKXKe
OTIpEJICTICHNH HOPMAaTHUBa CTOMMOCTH OCHAIIEHMSI OJTHOTO MECTa 00y4arouierocs
yKa3aHHBIMU CPEACTBAMU OOYUECHHS M BOCTIUTAHUSI

YcraB YHUBEpPCHUTETA, JTOKAJIBHBIE AKThl Y HUBEPCUTETA.

[Iporpamma HACTOSIIETO AIIEKTUBHOTO Kypca peaM3yeTcs MpPU TOMOIIH/C
MCIIOJIb30BaHUEM CIIEAYIOMNX yIeOHO-METOANYECKUX Pa3paboTOK (KOMILIEKCOB):

1. buorexnonorusi: 10-11-e  xmaccel:  ydyeOHOe  mocobOue IS
oOmreoOpaszoBaTenbHbIX opranu3anuii: [u3nanue B pdf-hopmare] / H.B. I'opbenxo.
- 3-4 wuzn. - Mocksa: npocsenienue, 2021. - 144 c. - (IlpodunpHas mkona).

O0mas xapakTepucTHKa y4e0HOro npeaMera

e u 3agaum  uM3ydeHHust Hens — cdopMupoBaTh y yyalluxcs MpEACTaBICHUE O
y4e0HOro npeaMera, Kypca OMOTEXHOJIOTMH, €€ COBPEMEHHOM CTaTyce M dTanax pa3BUTHIL,
OCHOBHBIX HAIIPaBJICHUAX — KJIETOYHOM M T'€HHOM MH)KCHEPHH,
noka3arb 00JacTH TPUMEHEHHS T'€HHOMOAU(DUIIMPOBAHHBIX
OpraHU3MOB M NIPOAYKTOB UX JKU3HEIEATEIBHOCTH, PACKPBITH
pOJib OMOTEXHOJIOTHM KaK MPHOPUTETHOTO HAIlpaBleHUs B
HayYHO-TEXHMUYECKOM IPOrpecce, MO3HAKOMUTh C ITHUYECKUMHU
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npoOieMaMu, BO3HUKAIOIIUMU IPU Pa3BUTHH HAYKH.

3amauu:

pacIIupUTh U YIyOUTh 3HAHHUS O HYKICHHOBBIX KHCIIOTaX,
IPHUPOJIC TeHA, BUPYCaX, MPOKAPUOTAX U IYKAPUOTaX, MOJIOBOM
nporecce y Oakrepuil, HMMYHUTETE, 3aKOHOMEPHOCTSX
HACJICJICTBEHHOCTH W HM3MECHYMBOCTH, PETYJISIUN aKTHBHOCTHU
T'CHOB U T. JI.;

chopMHpOBaTh  3HAaHUS O  COBPEMCHHBIX  METOAAX
KOHCTPYMPOBAHUSI KIETOK © TIEHETHYECKHX MporpaMm
opraau3MoB. O3HAaKOMHTH C  TpUMEpPaMH  IOJIy4CHHs
KJIOHHUPOBAHHBIX M TPAHCTCHHBIX OPraHU3MOB, OOJACTAMHU WX
IPUMCHCHHS,

pa3BUTh IO3HABATEIBHBIE WHTEPECHl MNP  H3yUCHHH
JMOCTIIKEHUH OWOTEXHOJIOTUM 3a TOCICAHHUE JIECATHIICTHUS
(monmydeHwe  aHTHTEN JUISL  JICYCHWS W JIMATHOCTUKHU
WH(EKIIMOHHBIX W HACJIEACTBEHHBIX 3a00JICBaHUM, CO3JaHHUE
MOJIM- W CyOBCIWHWYHBIX BAaKI[MH, W300pEeTEHUE HOBBIX
JICKApPCTBEHHBIX IPEIapaToB, YCTAHOBICHUE CTEIIEHH POJICTBA
JIOJEH, TMOJY4eHUWE  HOBEWIIMX COPTOB  pPacTeHHH C
HEXapaKTEePHBIMU TSI HUX CBOHCTBAMHU M T. JI.);

pacIIUupuTh Kpyrozop uepe3 paboTy C JOHOJHUTEIbHOU
JUTEPATYPOH;

pa3BUTh OOIICyUYeOHBIE W HHTC/UICKTYAJIbHBIC YMCHUS:
CpPaBHHMBATh U COIOCTABJISATh OMOTEXHOJOTHYECKHUE OOBEKTHI,
METO/bl  OMOTEXHOJOTHH,  AaHaJIW3UpPOBaTh  IOJy4YEHHbBIE
pe3yNbTaThl Hay4YHBIX UCCIIEeIOBAaHUMN YUEHBIX B
MUKPOOHOJIOTHH,  MOJICKYJISIPHON  OWOJOTUH, OHOXHMHH,
TEHETHKE, BBISABIATh MPUYMHHO-CIECICTBEHHBIE CBSA3H IpPHU
U3Y4YE€HUU METOJ0B OMOTEXHOJIOTUH, OMOJOTHYECKUX SBICHHI:
TpaHchopMaIui, TPAHCAYKIMK © Ap., 0000mars ¢akThl,
JieNiaTh  BBIBOJBI;BOCIIUTATh HAa TpPUMEpPE OTKPBITUH B
OMOTEXHOJOTHH YOEXJACHHOCTh B IO3HABAEMOCTH IPUPOJIBL,
NEHCTBUM €IUHBIX 3aKOHOMEPHOCTEH Ui MaTepuaibHOIro
MUDa;

BOCIIUTAaTh OEpeXHOE OTHOILIEHHS CBOEMY 3JI0pOBBIO,
KyIbTypy TMHTaHUS TpH  OTOOpPE  TPAAWLMOHHBIX U
TeHHOMOJAU(DHUIIMPOBAHHBIX TMPOJIYKTOB MUTAHUS; KYIbTYPYy
YBOXEHHUS  YY)KOTO  MHEHHS M arpyMEHTHPOBaHHOE
OTCTaWBaHUE CBOMX YOCKIEHUHN NIPU YYACTHH B IUCKYCCHSIX.

MexnpeaMeTHbie CBSI3H

[Mpenmer (Ha3BaHUE TEMBI) Bbuonoruyeckoe
coJepKaHKe
MaremaTrka (pemieHue KBaJIpaTHBIX | ['eHHas nHxeHepus
ypaBHEHMIA)

Xumust (TeopHst XHMHYECKOTO Knerounas
CTPOEHHSI OPraHMYECCKUX UHKEHEPHS
COCIMHCHUT)

Huterpanusi ¢ BHEYPOUHOI DIEeKTUBHBIN Kypc «OCHOBBI OMOTEXHOJIOTUI»

AeATeIbHOCTbIO, B
4yucJie IPOEeKTHOM

TOM

MHTETPUPOBAH C MPOrpaMMON BHEYPOUYHOW JEATENbHOCTU
«Opranusm 4yenoeka: oT A nmo S», «XuMmusa: mpocro o
CJI0)KHOM» B KOTOPOM YYallUMCSI MOTYT OBITh HpPEIJIOKEHBI
TEMbl TIPOEKTOB B  paMKax MpeIMEeTHON  obmactu
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’ «ECTECTBEHHBIE HAYKH.

Mecto yueOHoro npeamera B yueonom miane OOII COO

OnexTuBHbIN Kypc «OCHOBBI OMoTEXHONIOrUM» B yueoHoM miane OOIT COO
ABJIAETCS TONOJHUTEIBHBIM KYPCOM 1O BBIOOPY /JIs1 00yYaroIuxcsl.

O6neM yueOHOro mpeaMeTa/Kypca U pacrpeieieHue ero
1o rojaam (kjaccam) oOy4eHus

T'on OO111e€e KOIUYECTBO YacoOB HenenbHast Harpy3ka B yacax
oOy4deHHsI/KIacc

Iron/10 kmacc 34 1

2 rox/11 ximacc 34 1

Ouenka pesynabratoB ocBoeHus OOII COO mno 371eKTUBHOMY KypCy
«OCHOBBI OMOTEXHOJIOTUWY TPOBOJUTCS B COOTBETCTBUU C MyHKTOM «CHcTema
OIIEHKM  JIOCTW)KEHUSA  IUIAHUPYEMBIX  pE3yJIbTATOB  OCBOCHUS  OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl CPEIHET0 00111ero 00pa3oBaHus» LEJIEBOr0 pa3jena
OOIT COO wu «llomoxeHneM O TEKYIIEM KOHTpPOJE€ YCIIEBA€MOCTH U
IPOMEXYTOYHOM aTTECTallMd OO0Yy4YaIIIUXCS MO OCHOBHOW 00Opa3oBaTeIbHOM
nporpamMmme cpeaHero ob6mero oopazoBanus B PI'BOY BO «TamboBckuit
rOCYIapCTBEHHbIM YHUBEPCUTET UMeHHU [ .P. JlepkaBuHa».

DopMbI KOHTPOJISL M OLIEHKM 3HAHWM M YMEHHUM B paMKax MPOMENKYTOUYHOU
aTTectanuu onpeaensoTcs yueousiM mmanom OOIT COO.

JIeMOHCTpallMOHHbIE BapUAHTBl KOHTPOJIbHO-U3MEPUTEIIBHBIX U OLIEHOYHBIX
MaTepuajoB IPUBEICHBI B IPUIIOKEHUN | K TaHHOW MPOTpaMMe.

2. IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHSA 3JSJEKTHUBHOI'O
KYPCA

OO6pazoBaTenbHbIC [Tnanupyemblie pe3yabTaThl Paznen(er)/
pe3yibTaTel, B T.4. C YpoBeHb OCBOCHUS riaBa(bl) W/uiIH
y4eToM paboueii Tema(bl)
MPOrpPaMMBbI BOCTIUTAHUS AIIEKTUBHOTO
Kypca




JInynocTHEIE
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LEHHOCTMW 3400pPOBOTO
6e3onacHoro o6bpa3sa
M3HMU,

OCHOB b
KONOrM4yYeckKoOMW
YNbTYDPH,
oOooOTBeTCTBYlUWE WU
OBPEMEHHOMY YPOBHIO
9KONOrMyeckKoro

bW eHUAa,;

YyMEeHUe ynpaBnaThb

cBOEMu

3

O3HaBaTeNnNnbHOMU

0eAaTenNbHOCTH BLIO;

OKpyXawwero
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OCO3HaHWe eAMHCTBA
LEeNOCTHOCTMH
MUDa,

O3MOXHOCTEW ero
No3HaBaeMOCTMH "
6 BbACHMUMOCTMH Ha
CHOBE LJOCTUXEHMUMN
aykKwu,

yyBCTBa ropaocT#un 3a
OCCUUCKYI
MONOIMrMYECKY HayKy,

yMaHMW3Ma,
LeneycTpeMneHHOCTMH

FOTOBHOCTM K
CO3HaAHHOMY BblOOpPpY
anbHeWwewn
6pa3oBaTenbHOMU
PpaeKToOpUMU,;

ONblTa 3KONOTMTMYEeCKM
PUEHTUPOBAHHOMU
eddnNeKCUBHO-
LEeEHOYHOMU n
PaKTMUYeEeCKOMW
JeAaTenbHOCTM B
M3HEHHB X CUTYyaUKUA[X,;

YMEeHMUSH NMOCTEMNEeHHDO
bbCTpauMBaThb
obcTBEHHOE
enocTHOE
MPOBO33peHMUE:
CoO3HaBaTh

OCHOBEI
OMOTEXHOJIOTHH
KaK HayKH.
Knerounas
WH)KECHEPUSL.
I'ennas
WH)KCHEPUSL.
bunorexwonorus B
CEIbCKOM
XO3STUCTBE u
MIPOMBIIIEHHOCTH.
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noTpebHOCTHSb n
rOTOBHOCTHSb K
camMoobpa3oBaHMIO, B
TOM YyMuCNe U B paMKax

camMoCTOATEeNbHOMN
1eAaTenbHOCTMU BHE
WK O N bl.

MeranpenMmeTHbIe

COCTaBJIATh (MHAMBUIYATHHO WM B TPYIIIE)
IIJIaH PEIICHUS TPOOJIEMBI;

paboTas 1o TUIaHy, CBEpSATh CBOM JICHCTBUS C
IEeNbI0 M, TPU HEOOXOJUMOCTH, HCHPABIIATH
OIIMOKH CaMOCTOSTENBHO;

BBIJIBUTaTh BEPCUU PEIICHHs TPOOJIEMBI,
0CO3HABaTh KOHEYHBIN Pe3ylbTaT, BEIOUPATh U3
NPEUIOKEHHBIX W HCKAThb CaMOCTOSITEILHO
CpezcTBa JOCTHKEHUS LICIIH;

CaMOCTOSITEIBHO CTaBHTh HOBBIC Yy4YCOHBIC
IeJIU ¥ 3a]1a4H;

NPy TUTAHUPOBAHMM JIOCTHDKEHUS  LIeJeh
CaMOCTOSITEJIBHO ¥ aJICKBATHO  YYHUTHIBATh
YCJIOBHSI U CPEJICTBA MX JIOCTHKCHHUS;

KPUTHYECKH OIICHUBATh u
UHTEPIPETHPOBATh HH(OPMAIMIO € Pa3HBIX

HOSHHHﬁ, pacno3HaBaThb u q)HKCI/IpOBaTL
IIPOTUBOPCUUA B I/IH(I)OpMaI_II/IOHHBIX
HCTOYHHUKAX

HCKAaTh M HAXOJAUTH OOOOIIEHHBIE CIIOCOOBI
peleHus 3agad, B TOM 4YHCIE, OCYIIECTBISATH
pa3BepHyThI MHGOPMALMOHHBI TIOMCK U
CTaBUTh HA €ro OCHOBE HOBBIC (y4eOHbBIE U
TMO3HABATEIbHBIC) 3aJ1aUH;

HaxXoJUuTb n IIPpUBOJUTH KPHUTHYCCKUC

OCHOBEHI
OHMOTEXHOJIOTNH
KaK HayKH.
Knerounas
WHXKEHEPHSI.
I'eanas
WHXKEHEPHSI.
buotexHonorua B
CEJIbCKOM
XO3SMCTBE n
MPOMBIIIICHHOCTH.
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apryMeHTbl B  OTHOLICHWM JICUCTBUA U
CYXKIEHUU Jpyroro;

CIIOKOMHO M  pa3yMHO OTHOCUTbCA K
KPUTHYECKUM 3aMEYaHHUSIM B OTHOLICHUU
COOCTBEHHOTO CYXJICHHsI, paccMaTpuBaTh HUX
KaK pecypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJMTH 32 PaMKH y4eOHOIo IpeaMera u
OCYILIECTBJIATh  LIEJICHANPABICHHBIA  MOUCK
BO3MOXXHOCTEM /Il  IIMPOKOro  IepeHoca
CPEICTB ¥ CIIOCOOOB JICHCTBUS;

IPU OCYILIECTBICHUM TIPYIIOBON pPabOThI
ObITh KaK pYKOBOJOUTENEM, TaK U YJIEHOM
KOMaHJbl B DPa3HBIX pOJsX (reHepaTop HIEH,
KPUTHK, UCIIOJIHUTENb, BBICTYNAIOUINN, SKCIIEPT
U T.J.);

KOOP/JMHUPOBATh W BBIMIOJIHATH pPabOTy B
YCIOBUSIX  pEalbHOrO,  BHUPTYAIbHOIO  H
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BepHyTO, JIOTUYHO M TOYHO H3JaraTh
CBOI0O TOYKY 3pEHHS C HCIOJIb30BaHUEM
aJeKBaTHbIX  (YCTHBIX M TNHCbMEHHBIX)
SI3BIKOBBIX CPEJICTB;

[IpenmeTHbIE 10 xnacc/ 1 rog o6yuenus
COBpPEMEHHOE ompeesieHne onoTexHooruu; | OCHOBBI
ATambl pa3BUTHS OMOTEXHOJIOTHH; OHMOTEXHOJIOT U
OCHOBHBIC OTKPBITHS B 00JIACTH IUTOJIOTHH, | KAK HAYKH.
T€HETHUKH, OMOXUMUH, MoJekysipHoi | Kiierounas
OHMOJIOTHH, CIOCOOCTBYIOITHE Pa3BUTHIO | HHKEHEPHSI.
OMOTEXHOJIOTHH,
00BEKTHI OMOTEXHOJIOTHH;
[IpeameTHBIC 11 kmacc/ 2 rox oOyueHus
METO/Ibl KJIETOYHOW ¥ T€HHOW MHKECHEPUH; I'eanas
SBJICHUS TpaHCPOpMallMM W TPAHCAYKIMH | HHKCHEPUSL.

KaK IyTH €CTECTBECHHOI'O U3MEHECHN A I'CHOTUIIOB
MHKPOOPIraHu3MOB;

IIyTH W BO3MOKHOCTHU HCJICHAIIPABICHHOI'O
HN3MCHCHUA YCIIOBCKOM,

TCHOTHUIIOB OPraHU3MOB IJIs1 HMCIIOJIb30BAHUA
B CBOHUX LCJIAX,

OHOJIOTHIO KIIOHUPOBAHHBLIX W TPaHCI'CHHBIX
OPraHnu3MoB;

buotexHonorusa B
CEJIbCKOM

XO3SMCTBE n
MIPOMBIIIICHHOCTH.
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3. COAEPKAHHUE YYEBHOI'O ITPE/IMETA/KYPCA

Ha3Banue
paznenos(a)/raas (bl)
n/unu TeM(bl)
AJIEKTUBHOTO Kypca

Kpatkoe coneprkanue mporpamMmmel pasaeno(a)/ riaaB(bl) u/mimi TeM(bl)
3IIEKTUBHOTO Kypca

OcHOBBI
OMOTEeXHOJIOTMH KaK
HAYKHU

Onpenenenve mnoHATUs OuorexHosnorus. Mcropus u  3amauu
ouotexHosoruu. OOBEKThI (OMOJIOTHYECKUE CUCTEMBI M OMOMOJICKYIIbI)
OMOTEXHOJIOTUH. IIpokapuoThI. Crpoenue OaxkTepuanbHOH,
pacTUTENBPHOM W  KUBOTHOM  KIeToK. OykapuoTbl. M3ydeHue
JIPOIKEBBIX KIETOK. MeToapl KIETOYHOW W TE€HHOM WH)XECHEPHH.
Texnomorust in  vitro. Kierounsle KynbTypbl. OObenuHeHUE
BO3MOXHOCTEH OHOJIOTUYECKMX HayK (T€HETHUKH, MOJIEKYJIIPHOU
Oouonoruu, OwWoXuMHUH, HMOpHOJIOTMH) U TexHUKU. Hanpasnenus
OMOTEXHOJIOTHH.

buorexnonor: TpeboBanus k mpodeccun. IIpodeccuorpamma.
OcobGenHoctu npodeccuun onoTtexHosora. Turbl OTpaciien,
(yHKIIMOHATBHBIE 00513aHHOCTH M MecTa pabOThl OMOTEXHOJIOTa

Kierounas
HHKeHePHUs

Onpenenenre MOHATUS KieTOyHas MHXKeHepuss. OCHOBHbBIE METOIbI
KJIeTouyHOM uHKeHepun.Kierounsle KynbTypel. [lepeceB. Knerounas
auHUs. M3ydenne u orpaboTka mpaBmil oTOOpa M TMOCEBa KIETOK.
[MutaTenbHbie cpenpl. Knaccudukamuss NUTATEIbHBIX Cpel. OTarbl
MIPUTOTOBJICHUSI MUTATENBbHBIX Cpel. V3ydeHue BHIOB CTEpUIU3ALUU
NATATENbHBIX cped. IIpeumymiecTBa KIETOYHBIX KYIbTYp Kak
MOJENBHBIX 00bEKTOB. OCHOBHBIE 00JIACTU HCIIOIb30BAHUS KIETOUHBIX
KynbTyp. HampaBieHuss KylnbTUBHpPOBAaHHS  JKMBOTHBIX  KJIIETOK:
MOHOCJIOWHAs KyJbTypa, CyClieH3noHHas KynbTypa. [Ipenen Xetdauka.
NmMmopranuzoBanHas KyabTypa. KynbTypbl OpPraHoB ¢ TKaHEM.
Torunorentnoctb. Kammyc.  [{UTOKMHBI.  AYKCHUHBI.  DKCIUIAHT.
Oco0OeHHOCTH MPOMBIIIJICHHOTO  KYJbTUBUPOBAHMSI PACTUTEIBHBIX
KJeToK. KylnbTUBHpOBaHUE CYCIIEH3UM KJIETOK pacTteHuid. Pa3bl pocTa
KJICTOYHBIX mnomyiasiiuil. [ulOpuauszanuss Kak MeETOX  KJIETOYHOU
WHXEHEPUHU. Comarnueckas ruOpuaAn3aIys. ['erepokapuoH.
[IpoTomnact. JlerepMuHaHTHas rpynna aHTureHa. llomukioHanbHbIE
anTuTena. MOHOKIOHaNbHBIE aHTUTena. [ubpuaoma. U3ydyeHwue
OCHOBHBIX 00JIaCTel MPUMEHEHUsS MOHOKJIOHAJIBHBIX aHTHUTEN. DTaIbl
nosydyeHus:  rubpugoMm.  CeJeKTHUBHBIE  NUTATEIbHBIE  CPEIbl.
CoBpeMeHHbIE METOJbl TMOJYYEHUS MOHOKJIOHANBHBIX AHTHUTEIL
Texnomorust  ¢daroBoro  aucruies.  MeToAbl  PEKOHCTPYKIIUU
KU3ZHECIIOCOOHBIX KIETOK. DMOpHOUHKeHeprs. MUKpOXUPYprudecKkue
MaHMIYJSAIMM Ha YPOBHE KIETOK. PaccmoTpeHue ocoOeHHOCTeH
TPaHCIUIAHTAllUM SMOPHOHOB. XapaKTEPUCTHKH MHUKPOOUOJIOTHUECKOM
OLIGHKM KauecTBa SMOpPHOHOB. XHMepHbIe opraHusMel. Omnpenenenue
HNOHATHSL ~ XMMEpPHOro opraHuzMa. KiloHMpoBaHME  OpraHU3MOB.
TpancrnanTanus sapa coMaTU4ecKol KieTkH. VcTopus KIOHMpoBaHUsA
opranu3MoB. CrocoObl TpaHCIUIAHTAMU sJiep. DHYKIealus KIETKH.
Hutornact. Kapuonnact. Dnexkrpocnusiaue. Mcropus u ocoOGeHHOCTH

KIIOHUPOBaHUS  KUBOTHBIX.  KJIOHalnbHOE  MHUKPOpPa3MHOKEHHE
pactenuil. [IpenmyiiecTBa MeT01a KIIOHMPOBAHMSI OPraHU3MOB.
I'enHasi nHKeHepUs I'enernueckass ~ uHkeHepus.  MoOJeKylIspHOE  KJIOHHUPOBAaHUE.

TpchreHe3. TpaHCFeHHBIC OpPraHU3MEI. FCHHO-MOIII/I(I)I/ILII/IpOBaHHBIC
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oprauu3mel (I'MO). Metonpl renHoii unxenepuu. Ilnasmuma. Meton
pPeKOMOMHAHTHBIX TIa3Mu. l'eHerndyeckuid BekTop. CTaguM TeHHO-
WH)XEHEPHOro JKcnepuMeHTa. TpaHcdopmarusi KIETOK pacTeHUH.
[lonsitue Tpanchopmarmu. Metox OUONOTHYECKON  OATUTMCTHKH.
Tpanchekums. Tpancaykmus. Texnomoruss in vivo. OcoOGeHHOCTH
MeTo1a F€HOMHOTO peaKTUPOBaHMUSL. I'enernuecku
MoIuGUIMPOBaHHBIE  pacTeHus.  HampaBieHuss — BBIpalIMBaHUs
TPaHCTEHHBIX pacTeHuil. ['eHeTn4eckn MO Iu(pUINPOBAHHBIE )KUBOTHBIE:
Helb W METOAbl TOdydeHHs. ['eHeTHYecKHn MOIUupHUIMPOBAHHBIC
MUKpoopranusmbl. IIpomblinenHass mMukpoOuosiorus. depmeHTanus.
depmeHTEP(OHMOpEaKTop). KynbrypHas cpena. Iloces
Marepuana(uHoKysaT). [lpunmun  macmtrabupoBaHus.  Asparusi.
[lonyuenue mnepBUYHBIX U BTOPUYHBIX MeTabonuToB. IllepBuuHbIe
MeTa0onuThl. Bropuunbie wmeTabonuThl. OmaceHus, CBS3aHHBIE C
HCIIOJIb30BaHUEM TFe€HHO-MOIU(PULIMPOBAHHBIX OpraHU3MOB.
ompoBepxkeHnue 3abmyxkaeHui, cBszaHHbIX ¢ [MO. Ilpumenenue
JNOCTHKEHUM TeHHOM HH)KeHepuHn B MenuuuHe. CuMnToMaTthyeckas
tepanus. ['eHHast tepanus. BapuaHTel TeHHON Tepamuu: in vivo M ex
vivo. ['eHHO-TepameBTHUECKHWE IpenapaThl: MPUMEPHI, HTPUUUHBI
BBICOKOM CTOMMOCTH M HHU3KOM JOCTYHMHOCTH. IIpOMBIIIEHHBIN CUHTE3
6enkoB. PekoMOMHAHTHBIE MUKPOOPTaHU3MBbI

BuorexHosorus B
CeJLCKOM XO03S51liCTBeE
U NPOMBINLJIEHHOCTH

KionaneHoe mukpopasmHokeHue. [IpumeHeHne B pPacTEHHEBOJICTBE.
TOTUTAaTEHTHOCTD. [IpenmymiectBa " HEIOCTaTKHA MeETOJa
MUKpPOKJIOHAJBHOTO  pa3MHOXKEHUs.  TeXHOJOruss U CHOCOOBI
KJIOHAJIbHOTO MUKPOPa3MHOKEHUsS pacTeHui. O310pOBICHUE PACTCHUI.
CrocoObl  037I0pOBJICHUST PACTCHHA. METOa KyIbTyphl alUKaIbHBIX
MepucTeM. XeMmoTepanus. BbHOTEeXHOJIIOrMYeCKME METOIbl B CEIEKLIHU
pacteHuii. OCHOBHBIE CEJIEKIMOHHBIEC 3a/1a4i, PEIIAaeMble C MOMOUIBIO
MeToI0B  OuorexHosoruu. [loHsTHE WHXEHEpPHAasT HH3UMOJIOTHS.
Hcrounuku (hepMeHTOB. NMmoOum3oBaHHbIE (hepMeHTHI.
[IpenmymiectBa MMMOOMIN30BAaHHBIX (PEPMEHTOB B CpPaBHEHUU CO
CBOOOAHBIMU  MouieKynaMu.  [IpumeHeHHe  MMMOOHIM30BaHHBIX
(bepMeHTOB B MeIUIIMHE, B MPOU3BOJCTBE AHTUOMOTHUKOB U
aMUHOKHCIIOT. BBeieHne B nuIeBy0 MUKpoOuosioruo. XiedoneueHue.
Bunonenue wu nuBoBapenue. OmnpeneneHue MOHATUA —IHILEBOU
MukpoOuosioruu. Vcropus mnumieBod MHKpoOuonoruu, e€ 3amauu,
OCHOBHBbIE HarpaBiieHHus. CpaBHEHUE OPraHOJENTUYECKUX MOKa3aTeaei
KadyecTBa MpoAykToB nutanus U TpeboBanuit ['OCT.buoxumuyeckue
CHOCOOBl  MOJYYEeHUS  CHUPTOB, COKOB.BUIBI ~ MOJOYHOKHUCIOTO
OposkeHust: ToMoepMeHTaTUBHOE U reTepodepmenTaTiuBHoe. [Iporecs
MOJIOUHOKHUCIIOTO OpokeHusi. BpeneHue B OHOTEXHOJIOTUYECKYIO
SHEPreTUKY. buorexnonornueckas SHEpreTrka - obmacTb
OMOTEXHOJIOTHH, CBSI3aHHAsI ¢ 3()()EKTUBHBIM UCIIOIB30BAHUEM DHEPTHH,
3amaceHHOM mnpu ¢otocuHTe3e Oumomaccoi. Buabl Tpanchopmanum
sHepruu. CnocoObl  mOBBIIEHHE HedTeoTnaud. BBeneHue B
OMOTHIPOMETATLTYPTHIO. Onpenenenue MOHATHUS
OMOTHIPOMETAILUTYPTHH. Uctopus OMOTHUIPOMETAILTYPTUH.
Mukpoopranusmbl BaXHbIE B Ouoruapomeramnyprun. [Iporeccs
OKHCIIEHUs Kejne3a U cepbl. BeimenaunBanve uuHka. KydHoe u
MOJ3€MHOE BbIIIEIAUYMBaHUE Meau. BBeneHHe B 3KOJIOTHMYECKYIO
ouorexHosoruio. THTeHCHBHASI 1 9KCTEHCUBHASI OYMCTKY CTOYHBIX BOJI.
IlyTM OYMCTKM KUAKUX CTOKOB NPOMBIIUICHHBIX MPEANPUITHI U
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CHOCOOBI MepepadOTKH TBEPABIX OTXOJOB. [Iporiecchl OGuoaerpamanuu
CIIOKHBIX CMECEil YIJIEBOJIOPOJOB M MX IIPOM3BOJHBIX B Cpejax,
3arps3HEHHBIX HE(THIO.

4. TEMATHYECKOE IIVTAHUPOBAHUE 3JIEKTUBHOI'O KYPCA

Ne Paznen / rmaBa Kour- OcHoBHbIE BUIbI ONEeKTPOHHBIE
/ Tema BO JEATEIbHOCTH (uudpoBsbie)
AJIEKTUBHOTO Kypca 4acoB oOyuarouxcs 00pa3oBaTeIIbHbIE
pecypcsl
10 knacc (34 yaca)
1. | OcHoBbl ouorexHosiorum | 15 | 0OBACHATH MPUYMHBI | DIEKTPOHHBIN
KAaK HAYKH nuddepeHumrann 00pa3zoBaTeNbHBIN
Tema 1. buotexnomnorus, ee 1 KJIETOK Ha  reHHoM | pecypc "SI cmam EI'D.
3aa4M. YpOBHE, BinusHue | Cpennee oO1ee
Tema 2. BepmukynupoBaHue. 1 BHPYCOB, oOpa3oBaHue.
Tema 3. OOBEKTHI 1 OakTepuodaros, VYueOHBIE MOAYNIH IO
(Ouonoruueckue  CUCTEMBI) IIasMuz Ha | PEIIECHUIO TPYAHBIX
OMOTEXHOJIOT HH. €CTECTBEHHOE 3aJaHAN o
U3MEHEHHE DIIEKTUBHOMY  KypCy
Tema 4. [IpoKapHOTHI. 1 HACJIEACTBEHHBIX "buonorus". 10-11
CtpoeHne  GaKTepHaIbHOI, CBOMCTB KJIETOK, KJacchl'", AO
paCTHTeHBHOﬁ U KUBOTHOM BCKTOPHBIX CHCTEM Ha HSI[&TGJ'II)CTBO
KIIETOK. L[eJICHANPABIECHHOE "[IpocBenienue";
Tema 5. OOBEeKTHI 1 M3MCHCHNE reHoma
(6uonornueckue - CHCTEMBI) OpraHn3MOB,
OMOTEXHOJIOTHH. MATATCIbHBIX
Tema 6. OOBeKTHI 1 Cpea Ha  PasBHTHC
(Ouonoruueckue  CUCTEMBI) II0CaI0MHOTO MaTepHaia
OMOTEXHOJIOTHH. pu KJIOHaJIbHOM
Tema 7. Meroger | 1 | Pa3MHOKCHUM, POJIb
OMOTEXHOJIOTHI JIOCTHIKCHUH
Tema g MeTo 6! 1 OUOTEXHOJIOT MU ISt
6HOTEXHOTOMH Hay4HO  TEXHHYECKOIO
Tema 9. .OCHOBHBIE 1 fiporpecca,
HanpaBJeHUs OMOTEXHOJIOTUU
Tema 10. DykapuoTsl 1
Tema 11. N3yuenue 1
JPOKIKEBBIX KIETOK
Tema 12. N3yuenue 1
JPOKIKEBBIX KIETOK
Tema  13.  buorexHosnor: 1
TpeboBaHus K npodeccuu
Tema 14.Coepwr 1
UCIIOJIb30BaHUSA
OMOTEXHOJOTMYECKUX 3HAaHUN
Tema 15.  KonrponbpHas 1
pabota «buoTexHonorus Kak
HayKay
2. | KnerouHasi HH:KeHepHs 17 | cpaBHUBaThH 00BEKTHI | DIEKTPOHHBIN
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Tema 16. Knerounas
WHXXEHEPUS: OCHOBHEIE
MOHSATHS

Tema 17. Knerounsie
KYJIbTYPbI

Tema 18. IInTaTennpHbIe
cpelibl

Tema 19. Knerounas

KyJbTypa KaK HWHCTPYMEHT
Hay4YHOT'O MCCJICTOBAHHUS

Tema 20. OcobeHnoOCTH
KYJ'II)TI/IBI/IpOBaHI/IH JKUBOTHBIX
KJIETOK.

Tema 21. KynsTHBHpOBaHHE
OIIyXOJIEBBIX KIIETOK.
KynbTypbl opranos u TkaHen

Tema 22. KynbruBupoBaHue
pacTUTENBHBIX KJIETOK.
KynpTypa KaJuTyCHBIX TKaHEH

Tema  23. Ocobennoctu
HpOMBH_HJ'IeHHO Tro

Ky.]'IBTI/IBI/Ip OBaHUA
paCTI/ITeJ'H)HBIX KJICTOK

Tema 24. I'mOpunnzarms Kak

METOI KJIETOYHOU
umKeHepuu. ['ubOpuamzanus
COMAaTHYECKHUX KIIETOK

Tema 25. [Tonyuenne
MOHOKJIOHQJIBHBIX  AHTHUTE]
METOI0M TUOPUTU3 AT
KJIETOK.

Tema  26. ['ubpumomuas
TEXHOJIOTHS MTOJTYICHUS
MOHOKJIOHAJILHBIX aHTUTEII
Tema 27. [Ipuxnagaeie
ACIIEKTHI KJIETOYHOM H
AMOPHOTeHETUYECKOM
WH)XCHEPUHU

Tema  28. Ocobennoct
TpaHCIUTAaHTAIU! u
MHKPOOHOIOrHIECKOM

OIICHKH Ka4CCTBa 3M6pI/IOHOB.

Tema 29. XUMeEpHBIE
OpraHHu3Mbl

Tema 30. KionupoBanue
OpraHu3MOB.

Tema 31. .Crioco6b1

TPAHCIIAHTAIIUU AJACP

Tema 32. OBua J[lommm wu
Ipyrue KJIIOHUPOBAHHBIE
JKUBOTHBIE.

OMOTEXHOJIOTHH, METOIBI
KJICTOYHOM M TIE€HHOM
WHKXCHEPUH, SIBICHUS
Tparchopmaum u
TPAHCIYKIIUH,

g depeHInanu "
nenuddepeHuaim,
METOIbI

TPaIULHOHHOMN
CEJICKIIUH c
OHMOTEXHOJIOTHYCCKUMHM
MEeTOaMu CO3IaHus
IITAMMOB, COPTOB U
opoI;

00pa3zoBaTesIbHbIN
pecypc "4 cmam EI'D.

Cpennee ob1ee
oOpa3zoBaHue.
Y4eOHpl MOAYIb 1O
PEIICHUTO TPYIHBIX
3aJIaHuM o
JJIGKTUBHOMY  KypCy
"Buosorus". 10-11
Kiaccel'”, AO
H3naTenscTBO
"IIpocsemienue";
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Tema 33. TectupoBaHue 10 1
UTOTraM roja.
Tema 34. O6o0maronmii ypok 1

11 kaacc (34 yaca)

I'enHast MH/KEHEPUS 14 | ycranaBnuBath ONEeKTPOHHBIN

Tema 35. I'eHHas MHKeHEpUs 1 B3aUMOCBS3HU MeXay | 00pa3oBaTeIbHbII

KaK HaIpaBJIEHUE TEHOTUIIOM U cBocTBOM | pecype " cmam EID.
OMOTEXHOJIOTUU opranm3Mma, cyocrparom | CpemHee obmee
Tema 36. Meroasl TEeHHOU 1 u oOpazoBaHue.
WHXCHEPUH. Meton aKTUBHOCTBIO T€HOB B | Y4eOHBII MOIyldb IO
PEKOMOMHAHTHBIX TUIA3MUJ] KJIETKaX IIPOKApHUOT, | PEIICHUIO TPYIHBIX
Tema 37. Tpancopmarus 1 CBOMCTBOM 3aJlaHul 1o
KJIETOK pacTeHUI TOTUIIOTEHTHOCTH U | DJIGKTHBHOMY  KypCy
Tema 38. Merton 1 pa3BUTHEM "Buonorus". 10-11
OHMOJIOTHYECKON OaJUTHCTHKH. LeJI0r0  pacTeHus U3 | Kiaccel', AO
Tpaucdeximus. TenoMmuoOe OJTHOM KIIETKHU; N3 paTenscTBO
peIaKTUPOBAHUE OIIMCBIBATh stansl | "l[IpocBemnienue";

Tema 39. I'enernuecku 1 MHUKPOKJIOHAJIBHOTO

Mo HUITMPOBAHHBIE Pa3MHOKEHHS PAaCTEHUH,

pacrenus u 1704 KIIOHUPOBaHUA

WCIIOJIb30BAHNE YEIOBEKOM 0ecrmo3BOHOYHBIX u

Tema  40. ['eneTnvecku 1 IIO3BOHOIHBIX

MO (HULIPOBAHHBIE JKUBOTHBIX, TIOJIy4CHHE

JKUBOTHBIC " X MOHOKJIOHAJIbHBIX

WCTIOJIb30BAHUE YEIIOBEKOM QHTHUTEIL,

Tema  41. Tenermuecku | 1 | CO3MaHHC BEKTOPOB,;

MO IM(HUIPOBAHHBIE CpaBHUBATH 0OBEKTHI

MHKPOOPraHH3MbI 6HOT6XHOJ}OFI/II/I, METOZIbI

Tema 42 Tonyyenne 1 KJIETOYHOM W  TEeHHOM

HEPBUYHBIX W  BTOPUYHBIX WHKCHCPUH, SABJICHUA

MeTabOoJIUTOB TpaHchopmarun "

Tema 43. Omnacenus, | 1 | TPaHCIYKINH,

CBSI3aHHBIE C MCIIOJIL30BAHUEM mudeperumatmm 1

IeHHOMO U (PUIINPOBAHHBIX Aemuddeperumatmm,

OpraHU3MOB METOBI 5

Tema 44. [Ipumenenue 1 Tpa/MIHOHHON

JOCTUKEHUU TE€HHOU CeneKuu ¢

WHKEHEDHH B MEIHIIIHE. OMOTEXHOJIOTMUECKUMHU

Tennas Tepanus MeTO/IaMu CO3/1aHUA

Tema 45. BapuaHTbl T€HHOM 1 LITaMMOB, COpTOB 1

Tepanuu TOpoL;

Tema 46. I'enno- 1

TE€paneBTUYECKHE MPEenapaThl

Tema 47. IlpomblnUIEHHBIH 1

CHHTE3 OCJIKOB

Tema  48.  KoHnrponbHas 1

pabota «I'eHHast HHKEHEPUSD»

Buorexnosiorust B cenbekom | 20 | ycTaHaBIUBATh DNEKTPOHHBIN
X0351iiCTBE U B3alMOCBSI3U MeXay | 00pazoBaTEIbHbIN
NPOMBILLICHHOCTH TE€HOTUIIOM U cBoMcTBOM | pecype " cmam EI'D.
Tema 49. KionansHoe 1 opranm3Mma, cyocrparom | CpemnHee obee
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MUKPOpa3MHOKEHHUE.
IIpumeHeHue B
pacTeHNEBOJICTBE

Tema 50. TexHomorus wu
HEKOTOPbIE CTIOCOOBI
KIJIOHAJIBHOTO
MHUKPOPA3MHOKEHHUSI.

Tema 51. OsnpoposiieHue
pacTeHui. Cenexuust
pacTeHui

Tema 52. [TonsiTne

«MHxkeHepHast SH3UMOJIOTUSD.

Hcrounukn (bepMeHTOB.
NmmoOunm3oBanHbIe
(hepMEeHTHI.

Tema 53. WNuBepraza
(caxapaza). Jlakraza.
[IpumeHeHne
MMMOOMITN30BaHHBIX

(dhepMeHTOB B MeEIUIIMHE, B
MMPOM3BOJICTBE AHTHOMOTHUKOB
Y aMUHOKHCIIOT

Tema 54. Bsegenume B
MUIIEBYI0  MHKPOOHOJIOTHIO.
Xieoomneuenne. Buronenmne u
MMUBOBApCHHUE.

Tema 55. Onenka KadecTBa
xJ1€000YTOUHBIX H3CITHIA

Tema 56. IlonyyeHnue cnmpra.
[Tosydyenune cokoB.

Tema 57. Moago4yHoKuCIOE

OpoXxeHue.
Tema 58. Opranosientuyeckas
OIICHKA KayecTBa

MOJIOYHOKHCJIBIX ITPOAYKTOB

Tema 59. Bsemenue B
OMOTEXHOJIOTHUECKYIO
SHEPreTHKY

Tema 60.
HedreoTmaun

IloBpI1IEHNE

Tema 61. BsBemenue B
OMOTHIPOMETATLTYPTHIO.
Hcropus
OMOTHIPOMETAJUTYPTHH

Tema 62. MukpoopraHu3Msl
BA)KHBIE B
OMOTHUPOMETAITYPTUH.
Oxucrnenue xenes3a 1 cepbl

Tema 63. BrumenaunBanue
uuHka. KydyHoe u mojzemHoe
BEIIIEJIAUYNBAHUE MEIU.

u
AKTUBHOCTBIO TE€HOB B
KJIETKaX MPOKAPHOT,
CBOMCTBOM
TOTUMIOTEHTHOCTH u
pa3BuUTHEM

LEJIOr0  pacTeHUus U3
OJIHOH KJICTKH;
OTIMCBIBATh STaIbI
MUKPOKJIOHAJILHOTO
Pa3MHOKEHMS PaCTEHUH,
KJIOHUPOBaHUS
0ECTI03BOHOYHBIX u
MTO3BOHOYHBIX
JKUBOTHBIX, TIOJIy4€HUE
MOHOKJIOHAJIbHBIX
aHTHUTEN,

CO3/ITaHNE BEKTOPOB;
CpaBHUBATh 0OBEKTHI

OMOTEXHOJIOTHH, METOIbI
KJIETOYHOM ¥ TEeHHOH
WHXXCHEPUH, SIBICHUS
Tpanchopmaun u
TPaHCAYKITUH,
nuddepeHnranm u
neaud depeHnuanum,
METOIbI

TPaIULIMOHHOMN
CeJIEKIINU c
OHMOTEXHOJIOTHYECKMMHU
METOJaMU co3aHus
ITAMMOB, COPTOB 1
OPOI;

oOpaszoBaHue.
Y4eOHpli MOAYIb 1O

PEIICHUIO TPYAHBIX
3aJIaHuM 10
JIIGKTUBHOMY  KYypCy
"Buosorus". 10-11
Kiaccel'”, AO
H3naTenscTBO
"[Ipocsemienue";
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Tema  64.  VaTteHcuBHas 1
OUYHUCTKA CTOYHBIX  BOJI.
OKCTEHCUBHAs OYMCTKA
CTOYHBIX BOJI

Tema 65. Ouucrka XKHIKHX 1
CTOKOB MIPOMBITIIICHHBIX
npennpustuii. IlepepaboTka
TBEPJIBIX OTXOJI0B

Tema 66. buonerpanauus 1
HeTSIHBIX 3arPA3HEHUM.
Tema  67.  KoHurponbHas 1
pabora  «buOTeXHOJOTHUS B

CEIBbCKOM XO3SIUCTBE u
HpOMBIIHJ'IeHHOCTI/I»

O6oOmmaromee 3aHATHE 11O 1
TeMe: «bmorexHonorus B
CEIBbCKOM XO3SIUCTBE u
HpOMBH_HJ'IeHHOCTI/I»

5. YYEBHO-METOANYECKOE N MATEPHUAJ/IBHO-TEXHHUYECKOE
OBECHHEYEHME PEAJIM3ALIMU YYEBHOI'O ITPEAMETA

5.1. OcHoBHasi yueOHasi JJUTEpaTypa

s neoacozos:

1. buorexHosorus: 10-11-e  xmaccel:  ydeOHOe  mocobue IS
o01eo0pa3oBaTeibHBIX Opranu3anuii: [u3nanue B pdf-popmare] / H.B. T'opbenko.
- 3-4 m3a. - Mockaa: ipocsemienne, 2021. - 144 c. - (IlpodunpHas mkona).

2. OcHOBBI OWOTEXHOJIOTUM: YYEOHUK M TPAKTUKYM I CPETHETro
npodeccuonanbHoro  obpasoBanusi /  mon  pemakiuedn  H. B. 3arockuno#,
JI. B. Hazapenko. — 3-e¢ u3m., ucnp. u gom. — Mocksa : U3marensctBo FOpaidT,
2023. — 381 c.— (IIpodeccuonansuoe obpaszopanue). — ISBN 978-5-534-
14072-9. — Texkcr : anexrponnsii // O6pazoBarenpHas mwiathopma FOpaitT [caiT].
— URL: https://biblio-online.ru/bcode/519560 (xara o6pamenus: 02.03.2023).

s obyuarowguxcsi:

1. bworexnomormsi:  10-11-e  kmaccel:  ydyeOHOoe  mocobue IS
oOmreoOpaszoBaTeNnbHBIX opranu3anuii: [m3nanue B pdf-dhopmare] / H.B. T'opGenko.
- 3-4 wuzn. - Mocksa: npocsenienue, 2021. - 144 c. - (IlpodunpHas mikona).

2. OcHOBbl OHMOTEXHOJNOTHHM: YYEOHUK W NPAKTUKYM Jid CPEAHEro
npodeccuoHabHOTO  oOpa3oBanus / mox  pemaknmer  H. B. 3arockmHOi,
JI. B. Hazapenko. — 3-e¢ u3x., ucnp. u gom. — Mocksa . M3marensctBo FOpaiir,
2023. — 381 c.— (IIpodeccuonansuoe obpaszopanue). — ISBN 978-5-534-

17



https://biblio-online.ru/bcode/519560

14072-9. — Tekcr : anexTpoHHsIil // O6pa3oBarenbHas miargopma FOpait [cailt].
— URL.: https://biblio-online.ru/bcode/519560 (nara obpamenus: 02.03.2023).

5.2. lomosiHUuTEIbHAA y4eOHAs JIUTEpaTypa

Il nedazoeos:

1. BopooseB A.A., Kpusomeun 10.C., Hlupo6okos B.Il. Menuuunckas u
CaHUTapHas MUKPOOUOJIOTHS: Yy4eOHUK IJisi CTYJIEHTOB BY30B. — M.: Akaaemus,
2003.

2. Auna @., Kaiirep J[>x. CoBpemennas resetuka. T. 1-3. M.: Mup, 1987.

3. Boponuo H.H., CyxopykoBa JI.LH. DBosouusi opraHu4eckoro mmupa.
®dakynbTaTUBHBIA Kypc: ydeOHoe mocodue jisi 10-11 k. cpegneit mkoisbl. M.:
Hayka, 1996.

4. T'un H., Crayt V., Teinop . buonorus. T. 1-3. M.: Mup, 1990.

5. Kemn I1., Apme K. Beenenue B Ouonoruto. M.: Mup, 1988.

6. JIptoun b. I'ensl. M.: Mup, 1989.

7. MamontoB C.I'., 3axapos B.b., Coumun H.WU. bwuonorus. OO6mue
3aKOHOMEPHOCTH. 9 KiI.: yueb. s obmieoOpa3oBar. yupexaeHuit. M.: poda,
2005.

8. MennukoB b.M. buosnorusi. ®opmsl u ypoBHHU xu3HU. M.: [IpocBenienue,
1994.

9. Cunrep M., bepr I1. I'ensl u reHombl. M.: Mup, 1998.

10. ®orenp ®@., Motynbcku A. I'enetuka yenoseka. T. 1-3. M.: Mup, 1989.

s ooyuarowuxcsi:

1. Karaera H.B. Kiionansnoe mukpopasznoxenue pactenuii / H.B. Karaesa,
P.I'. Byrenko. — M.: Hayka, 1983.

2. byrenko P.I'. Kymbrypa kmerok pacrenuit u OmorexHomorust / P.T.
Byrenko. — M.: Hayka, 1986.

3. I'mux b. Monekynspuas 6uotexnonorus. [Ipuanuner u npumeHenue / b.
I'muxk, JIx. ITactepnak. — M.: Mup, 2002.

5.3. YueOHO-MeTOAUYECKAA TUTEpaTypa

1. bworexnomormsi: 10-11-e  kmaccel:  ydeOHOe  mocobue IS
oOmreoOpa3zoBaTeNnbHbIX opranu3anuii: [m3nanue B pdf-hopmare] / H.B. I'opbenxo.
- 3-4 wuzn. - Mocksa: npocsenienue, 2021. - 144 c. - (IlpodunpHas mikona).

2. OcHoBbl 6uotexnonoruu: 10-11 knaccsl: yuebHoe nocooue// budbauorexa
anekTuBHbIX KypcoB/ E.A.Hukumosa — M.: Benrana-I'pag, 2009
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3. Manupo A.C. Mukpoobuonorusi: 10-11 knmaccel: yueOHOE mocoOue s
ydamuxcs obmieoOpazoBarenbHbix yupexaenuit / S.C.1anupo. — M.: Benrana-
I'pad, 2008.

5.4. IlepeyeHb peKOMeH/yeMbIX TEXHUYECKUX CPeACTB 00y4eHHUs, B TOM
YyHcJie TPEHAKEPOB

1. IlepcoHanbHBIM KOMIIBIOTED

2. MynbTuMenuna npoeKkTop

3. NHTepakTuBHAs AOCKa

5.5. IlepedyeHbp peKOMEHAYEMBIX  JJIEKTPOHHBIX  (HU(PPOBBIX)-
o0pa3oBaTe/IbHBIX PECYypCoOB

1. JIHeBHUK.pY

2. Pemy EI'D

5.6. MarepuaJIbHO-TeXHHMYECKHE CpeacTBAa M O000pPYAOBaHMSA [JIA
o0y4eHus

1.ITopTpeTs! yueHbIX OHOIO0TOB

2. Cxema cTpoeHUusl KJIETOK )KHBBIX OPraHU3MOB

3. Mogens ctpyktypsl JIHK
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6. IPUJIOKEHUSA
IIpunoxenue 1 k padoueii nporpamMmme

OLHEHOYHBIE MATEPHUAJIbI

1. Owuenoynbie cpeacTBa A TEKYUIEro KOHTPOJS YCIEBAEMOCTH
o0yuyaommxcs

Tekylmuil KOHTPOJIb OCYLIECTBIIAETCS B XO/€:

- peuIeHUE KeWC-3aJaHuM;

- TECTUPOBAHMS;

- KOHTPOJIbHOM pabOTHI.

DonO oueHoUHbIX CPeOCme 011 NPOBEOeHUs MEKYULe2c0 KOHMpPOos
JleMOHCTPALMOHHBIN BAPUAHT Kelc-3aJaHui

1. Bri COTPYIHUK OMOTEXHOJOTUUECKOTO NpEINpUsITHUS,
CHEUUATTN3UPYIOIIETOCS Ha IIPOU3BOJICTBE JIEKapCTBEHHBIX CPEACTB.
PykoBoacTBoM mocraBieHa mnepen Bamu 3amavya moAroToBUTh MH(POPMAIMOHHOE
COOOIIeHHE MJisi COTPYAHMKOB TPEANPHUSATHS O CTPYKTYpE M 3HAYCHUU TPABUI
GMP n71s1 mpou3BOICTBA KAYECTBEHHON OMOTEXHOIOTUYECKON MPOTYKIIMH, UCXOS
u3 Toro, uro npasuna GMP mpencraBisioT co6oil pyKOBOASIINIA HOPMATHUBHBIH
JOKYMEHT  MEXKIYHApOJHOTO 3HAYEHHSA, KOTOPBIM 0O0SA3aTENBHO  JIOJKHBI
NPUHUMATH K CBEJICHUIO, KaK OTAENIbHbIE (PUPMBI, TAK U BCE OMOTEXHOJIOTHUYECKUE
Mpou3BoJCcTBa (papMaiieBTHUECKUX TpemaparoB B menoMm. [IpaBuma GMP — sto
[paBWjia OPraHU3alUh U KOHTPOJIS IMTPOU3BOACTBA, KOTOPBIE COCTABISAIOT €IUHYIO
cucteMy TpeOOBaHMH K  KauyecTBY  BBIIyCKaeMoW  mnpoaykuuu. Bce
OMOTEXHOJIOTUYECKHE TPOU3BOJICTBA, HWHTETPUPOBAHHBIE B MEXKIYHAPOIHBIN
PBIHOK JICKAPCTBEHHBIX CPEJACTB M JIEKAPCTBEHHBIX IPENapaToB, BBIMYCKAIOIINAE
TOTOBBIE JICKAPCTBEHHBIE (OPMBI W JIIOOYI0 TPOAYKIIUIO MEIUIIMHCKOTO
HA3HAYCHUS, BKJIIOYas CyOCTaHIIUU, 00s13aHbI (DYHKIIMOHUPOBATH B COOTBETCTBHH C
3TUMM MNpaBujiaMu. B TO ke Bpems Kaxzaas CTpaHa, MPOU3BOASIIALA

JIEKapCTBEHHBIE CPEACTBA, MMeeT CBOKW ['ocyaapcTBeHHYI (apmakorner Kak
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PYKOBOAAIIMKA JOKYMEHT I[POBEPKM KayecTBa TOW WM HHOW MEOULIMHCKOU
MPOIYKLHUU.

B 3TOM KOHTEKCTE IPOBEAUTE CPABHUTEIIBHBIN aHAJIN3:

1) [IpaBun GMP u rocynapcTBeHHbIX (papmakonei ¢ No3uui TpeOoBaHUM
IUIsL 3KcnopTa (apMaleBTUYECKON MPOAYKIUY.

2) Heobxonumoctu MIPOBEJCHUS BaJIMJALINH KaK 100010
(apMaleBTUYECKOTO MPOU3BOJACTBA, TaK U OHUOTEXHOJIOTMYECKOW NPOAYKIUU B
YaCTHOCTH.

3) IlpaBun MexAyHApOIHOTrO 3HAYEHMS JUIsl TIOJYyYEHHUS JIOCTOBEPHBIX
JAHHBIX O MPOBEACHHBIX UCIIBITAHUSX U O€30IaCHOCTH JIEKAPCTBEHHBIX CPEJCTB.

2. Bbl crapimii Hay4HbIH COTPYAHUK OMOTEXHOJIOTMYECKOM TabopaTopuH,
CHeIUaIU3UpPYIOIIecss Ha pa3paboTKe TEXHOJOTUU TOJNYYeHHs IpenapaToB
reHHO-MHKEHEPHBIX OenkoB. PykoBoACcTBO nabopaTopuu moctaBuio nepea Bamu
3ajady IOATOTOBUTH MPEAJIOKEHHS O HOBBIX NOJAXOJaX K pa3paboTke WU
ONTHMM3ALUN TEXHOJIOTMH IOJIYYEHHUS] T€HHO-MH)KEHEPHOI'0 HMHCYJIMHA C LEJIBIO
OpeosoieHus MpoOsieMbl JeduuuTa JaHHOTO JIEKapCTBEHHOTO Ipenapara M|
HOBBIIIEHNS] KadyecTBa MHW3HU OOJIbHBIX caXapHbIM juabetoM. Jlns pemieHus
IIOCTABJICHHOM 3a/1a4M 0XapaKTCPUZYUTE:

1) KakoBel 0COOCHHOCTHM U YCJIOBUS Iiporecca (epMeHTanuu B
OMOTEXHOJOTUYECKOM TIPOM3BOJICTBE HMHCYJIMHA 10 TexHoioruu ¢upmbel «Eli
lilly»?

2) [nsa dyero HeoOXoauma JAE3MHTErpalus KIETOK MNPOAYyLEHTa IIpH

OMOTEXHOJIOTUYECKOM MPOU3BOJICTBE HHCYIWHA 10 TexHosoruu ¢upmbl «Eli lilly»

(CLLIA)?

JleMOHCTPALIMOHHBINA BAPUAHT TECTA

1. O1HUM U3 IPEUMYIIECTB MUKPOOPTaHU3MOB KaK OMOJIOTHUSCKUX
0OBEKTOB SBIISIETCS ...
a) MaJjble pa3Mephl

0) «IpoCTOTa» OpraHU3aly TeHOMa
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B) OoJIbIlIast pacpOCTPAHEHHOCTD

I') CIOCOOHOCTh Pa3BUBATHCS B IKCTPEMANIbHBIX YCIOBUS

2. CybcTparamMu pecTpUKTa3, UCIOJIb3YEMbIX B TEXHOJIOT MU
pexomOuHanTHbIX JIHK siBnsiroTes ...

a) rOMOTIOIMCaXapuIbl

0) reTeponoyicaxapuabl

B) HYKJIEMHOBBIC KUCIOTHI

r) Oenku

3. I'en mapkep HEOOXOAUM B T€HETUYECKON MHKEHEPUU IS ...

a) BKJIFOUEHUSI BEKTOPA B KJIETKU XO35IMHA

0) BKJIIOYEHHS «paboyero reHay B BEKTOP

B) TIOBBIIICHUS CTAOUIILHOCTH BEKTOPA

') 0TO00pa HY>KHBIX KOJIOHHM

4. B OMOTEXHOJOTUYECKOM MTPOU3BOICTBE OCHOBHOM IIENBIO
UMMOOUIIN3AINHY (EPMEHTOB SIBIISIETCS ...

a) MHOT'OKPAaTHOE UCIOJIb30BaHUE

0) MOBBIIICHNUE YACIbHON aKTUBHOCTU

B) MOBBIIIIEHUE CTAOMIBHOCTH

I') pacHIpeHre cyocTpaTHOTO CIeKTpa

5. llenmeBoii MPOAYKT — BTOPUYHBIA MeTab0IUT. [10 TEXHOIOTHYECKUM
napameTpaM 1eiecoodpaseH mporecc OMoCHHTEe3A ...

a) IePUOIUYECKUI

0) HeNIpepHIBHBIN

B) MOJIYIIEPUOJUYECKHIT

T') IUKJIMYECKUN

6. K 3ammre npoayrieHTOB aMUHOTIIMKO3U/I0B OT COOCTBEHHOTO
AHTUOMOTHKA OTHOCHTCH ...

a) aKTUBHBIN BIOPOC

0) HU3KOE CPOJCTBO pUOOCOM

B) KOMITAPTMEHTAIUS
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I') BpeMEHHas (pepMEHTATUBHAsI NHAKTUBALIUS

7. CBOICTBO OeTalakTaMOB, M3-32 KOTOPOIo UX cienyeT coriacHo GMP
HapabaThIBaTh B OTJEIbHBIX MOMEIICHUSX ...

a) o011as TOKCHIHOCTD

0) XpoHUYECKasi TOKCUYHOCTh

B) aJNIEPreHHOCTh

') SMOPUOTOKCUYHOCTD

8. MeTop HUMMOOWIH3ALINH ...

a) pusnueckue

0) PU3HKO-XUMUYECKHE

B) (hepMEHTATHBHBIE

r) OMOJOTHUYECKHUE

9. KOMIJIEKCHBIN KOMIOHEHT MUTATEIBHOM CPE/Ibl, PE3KO MOBBIIIAOIIUN
IPOU3BOJIUTEIHLHOCTH (PEPMEHTAIIMH B Clydae MeHUIMIIINHA ...

a) coeBas MyKa

0) ropoxoBas MyKa

B) KYKYPY3HBI 9KCTPAKT

I') XJIONIKOBasi MyKa

10. IIpu BIAETCHUH (PEPMEHTOB U3 KIECTOUYHOTO MaTepHaia JeTePreHThI
UCIIONB3YIOT JIA ...

a) mpeBapuTeIbHON 00pabO0TKH JTa00PATOPHOI MOCYIbI

0) u3MeHeHus cyocTpaTHOU crienupuaHOCTH (ePMEHTOB

B) pa3pylieHUs] MEMOpPaHHBIX CTPYKTYP

T') MIOJIY4eHUS] UMMOOHMIIN30BaHHBIX ()OpM (PEPMEHTOB

JleMOHCTPALIMOHHBINA BAPUAHT KOHTPOJIbHOMI PadoThI

1. IIpoananu3upyiTe MPEeUMyIIeCTBa OMOTEXHOJOTHYECKOTO MTPOU3BOACTBA
BUTAMHUHOB HAa KOHKPETHBIX IPUMeEpaXx.
Otset: Hanpumep, Butamun D - 310 rpynma poacTBEHHBIX COCIUHEHUN, B

OCHOBE KOTOPBIX HAaXOAMUTCS 3PrOCTEPUH, KOTOPBI OOHApyKEH B KJIETOYHBIX
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MeMmOpanax »ykapuoT. Ilpu Hemoctatke B opraHusme TropmoHa 1,25-
OUTUAPOKCUXONeKanbliudepona,  MPEAIIECTBEHHUKOM  KOTOPOTO  SIBJISIETCS
BuTaMuH D2 y pgereil pa3BuUBaeTcs paxuT (aHaJIOr paxuTra y B3pOCHBIX -
octeomansius). B kadecTBe CpencTB KOPPEKIMH THX COCTOSHUNM MPUMEHSIOTCS
CO3/1aHHbIe OMOTEXHOJOTUYECKUM IyTEM JICKapCTBEHHBIE MpenapaTsl BuTaMuHa /.
Haubonee akTMBHBIC MPOIYLEHTH dprocrepuHa — Saccharomyces, Rhodotoryla,
Candida. B mnpompInuIeHHBIX MacmTabdax dpProcTepuH  MONYYArOT MpH
KyJIbTUBUPOBAHUH JPOXKEH W MHIIETHAIBHBIX TPUOOB Ha cpelax ¢ HM30BITKOM
caxapoB Tpu nedunuTe a3oTa, BRICOKOM TeMIepaType u Xopolel asparun. bonee
WHTEHCUBHO DJProcTepuH oOpasyror gpoxoku pona Candida Ha cpemax c
yrieBojgoponaMu. Ilpu moirydeHur KPUCTAITMYECKOro MperapaTa BUTamMuHAa D2
KyJIbTUBUPYIOT 1iiecHeBble TpulObI (Penicillium, Aspergillus).

2. Jns >ddexTuBHOrO MpOBEeNCHUsS OHMOTEXHOJOTHYECKOrO Ipoliecca
0OJBIIOE 3HAYEHUE HMMEET MUTATeNbHas cpela, B KOTOPOH MHKPOOPTaHU3MBI-
npoayueHtsl BAB ucnmonbs3yloT B KayecTBE HMCTOYHMKA a30Ta pa3IMyHbIC
a30TcoJiep Kalllie COSIUHEHUS, CoJiepKalllie aMUHHBIA a30T WM MOHBI aMMOHHUSI.
Kakue ycrnoBus npoBefeHuss (pepMEHTAIIMU [0 UCTOYHUKY a30Ta MPHU MOTYyYECHUH
AHTUOMOTUKOB OYAYT SBISTHCA ONTUMATILHBIMU?

OtBer: AMMOHMI U Jpyrue JETKOYTHJIM3UPYEMble HWCTOYHHUKH a30Ta
NOJIOOHO  JIETKOOKHUCIISIEMBIM ~ YIJIEBOJIaM  YCHUJIMBAIOT  POCT  IPOJYIIEHTOB
OeTarakKTaMHBIX, MOJMEHOBBIX AHTUOMOTHKOB (SPUTPOMHUIIMHA, PUPAMUIIMHOB U
JIp.), HO OTPHIIATEIIFHO BIMAIOT Ha MX OnocuHTe3. CoeBas u xyiomkoBas myka, BBK
(OenKoBO-BUTAMUHHBIA KOHIIEHTpAT) MEJJIEHHO pAacCIIEIUIIOTCS B Ipolecce
depmenTanuy, T.e. U3 HUX MEIJIEHHO BBICBOOOXKIAIOTCSI aMUHOKHCIOTHI U HOHBI
aMMOHHUS, TIOATOMY UX UCTOJIB3YIOT B KaUe€CTBE KOMIIOHEHTOB MHUTATEIbHBIX CPE/L,
YTO MO3BOJIAET MOJy4YaTh BBICOKUN BBIXOJ aHTUOMOTHKOB. Y MPOIYLIEHTOB OeTa-
JAKTaMOB MEXaHHU3M OTPHUIATENBHOTO JEHCTBHS JIETKOYCBOSEMBIX HCTOYHHKOB
a30Ta Ha OWOCHHTE3 AHTUOMOTHMKOB CBSI3aH C YPOBHEM TIJTyTaMUHCHUHTETa3bl B
MULenud. V3BeCTHO, YTO TIIyTaMHUH SIBISIETCS JOHOPOM aMHHOTPYII AJis psAna

AMHMHOKHUCIIOT, a caMu AMHWHOKHUCIIOTHI, B CBOIO oucpcab, ABJIAKOTCA
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MPEAIIeCTBCHHUKAMU OeTa-TaKTaMHBIX aHTHOMOTHKOB. BeposTHO, 4TO y pa3HBIX
MPOJAYLIEHTOB MEXaHWU3M 3TOr0 JAEMCTBUS Ha OWOCMHTE3 paziuueH. B marobom
cily4ae HEOJIarompusTHOE [EHCTBUE JIETKOYCBOSEMBIX HCTOYHHMKOB a30Ta Ha
OuocuHTe3 00s3aTeNbHO  YUMTHIBA€TCA MpU  moadope cpea, a  TaKke
OCYIIECTBISICTCS KOHTPOJIb KOJIMYECTBA TAKMX COCTHHCHHM.

3. Jlnsa omtmMm3anuu mporecca OMOCHHTE3a MEHUITMUIMHA B TMTUTATCIBHYIO
cpemy A00aBISIOT aMHUHOKUCIOTHL. Kak 3TO MOXET OTpa3uThcs Ha
KOJIMYECTBEHHOM BBIXOJIE IICJICBOTO MPOAYKTA, €CIU J00aBUTh JIM3WH B
3HAYUTEITBHBIX KOHIIEHTPAIUIX ?

OtBer: Hekoropble TEpBUYHBIC META0OJIUTHI SBJISIOTCS KOHEYHBIMHU
NPOJYKTaMHU Pa3BETBICHHOTO METa00JIMUecKoro myTtu. OJHO «OTBETBIICHHUEY HITU
OJIMH KOHEIl 3TOT0 IyTH 3aKaHYMBACTCS IEPBUYHBIM METaOOIUTOM, JPYyroe
«OTBETBJICHUE» - aHTHOMOTHKOM. Tak, aiab(ha-aMUHOAJIWITMHOBAS SBISICTCS, C
OJIHOW CTOPOHBI, MPSAMBIM TIPEAIICCTBEHHUKOM JIM3WHA, ¢ Jpyroii — Oera-
JAKTaMHOTO aHTUOMOTHKA, TaK KaK BKJIIOYAETCS B MCXOJHBINH IS €ro CHUHTE3a
tpunentu. [Ipyn u30bITKE TU3MHA TPOUCXOUT IMOJIaBlIeHHe 00pa3oBaHUs ayibda-
aMUHOAIUITMHOBOM KHCJIOTHI MO MPUHITUIY OOpaTHOW CBSI3M M, TaKUM 0Opaszom,
CHIIKAETCS CMHTE3 HE TOJIBKO JIU3MHA, HO M OCTAIIAKTAMHOT'O0 aHTHOMOTHKA.

4. B mporecce OWOCHHTE3a AHTHOMOTHKOB OOJBIIOE 3HAYCHHE HMEET
cojep)kaHue yrieponaa, azora u Qocdopa B muTaTenbHOM cpene. Kak Biuser
W3MEHEHHE COJACp)KAaHUS JTHX BEIIECTB HA IMpoIlecC OMOCHHTE3a BTOPHUYHBIX
MeTaboIMTOB, U Ha Tporecc epMEHTAIUHU B 1IeJIOM?

OtBeT: YriepoakaTaOodUTHAS PETYJISALHS SBIICTCS OJHUM M3 MEXaHHU3MOB,
BO3JICHCTBYIONMX Ha OHMOCHHTE3 BTOPUYHBIX MeTa0omuTOB. M3BECTHO, YTO
IIFOKO3a - JIYYIIMH WCTOYHUK YTJepoJa W YHEPTrUH JUIS JIOOBIX OpraHW3MOB.
Onnako  ObICTpbId  KaTaOOJIW3M  TJIIOKO3bl  PE3KO  CHUXKAeT OMOCHHTE3
aHTMOMOTHKOB IloKazaHo, YTO TIIFOKO3a OcjalJisieT OMOCHMHTE3 OeTa-JIaKTaMOB,
AMHUHOTJIMKO3HJIOB W JIp. aHTHOMOTHKOB, OOpa3yeMbIX pa3HBIMH IPOJYIICHTAMHU.
OTHOCHTEIPHO OHMOCHHTE3a AHTHOMOTHKOB OTMETHM, YTO TJIIOKO3a, (PyKTO3a,

caxapo3a MW rajlakTo3a - CHJIBHBIC PEIPECCOPBI 3TOro IIpomecca. HCO6XOI{I/IMO
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MOYEPKHYTh, YTO MPOIYKTHI KaTabOIM3Ma TIIFOKO3bI MOJABISIIOT HE aKTUBHOCTH
(epMeHTOB OHOCHHTE3a AHTUOMOTHKOB, a CaM CHHTE3 OJTUX (PEPMEHTOB.
MeneHHO  yTUIM3HMpYIOUIMECS Tojucaxapuiabl (KpaxMain # 1p.) Ooiee
OnaronpusATHbl 171 OuocuHTE3a aHTHOMOTMKOB. He sBnserca penpeccopom
OWocWHTE3a M JIAaKTO3a, KOTOpas TakXke MEMJIEHHO YTHIM3UPYETCsA: TpHU ee
TUIPOJIN3E OCBOOOKIAIOIIASACA TIIIOKO3a pElpeccupyeT OeTa-rajJakTo3ujasy u, B
pe3ynbTaTe, THUAPOIU3 JAKTO3bl (TMOSBICHUE B CpEAe TIFOKO3bI) 3aMeJISETCH.
Bricokoe coaepxkanue B cpene docdopa (B Buae Heopranmdeckux dochaTHbIx
coJiei) HeONaronpusTHO i OMOocHMHTE3a OOJBITMHCTBA aHTHUOMOTHUKOB. OOmast
NpUYMHA D3TOTO - OOOraleHWe KICTKH MaKpOIPTHYecKUMH  (HochHOpHBIMH
coenuHeHUAMH (Tipexie Bcero AT®), 4To MOBBIIAET CKOPOCTHh POCTA MUIICIIHS.
HakannmBaeTcss MHOTO OHOMAcChl, HO OTHOCHUTEIIBHO Majo aHTHOMOTHUKA.
Hampumep, BBICOKOAKTHBHBIC IIITAMMBI  IPOJYIICHTOB  TETPAIMKIMHOBBIX
aHTUOMOTUKOB cojepxaT B muueianun Menblie AT® u pactyT MemieHHee, yem
UCXOJHBbIE HHM3KOAKTHBHBIE TMPOAYLEHTHl TETpalUKINHOB. HebnaromnpusitHoe
nevicteue dochopa Ha OMOCHHTE3 OeTa-TaKTaMHBIX aHTHOMOTHUKOB OOBSCHSETCS
Ha OMOXMMHYECKOM YpOBHE CJEAYIOIMM MexaHu3MoM: oOpa3zoBanue LLD-
TPUIIENITHIa — KIIOYEBOTO COEAUHEHUS, C KOTOPOTO HAYMHACTCS CHUHTE3
NEHUIIWIJIMHOB ¥ 11e(ajJOCTIOPUHOB, HHTHUOUPYETCS  TIIH0K030-6-pocdarom.
B3anmMopelicTBue gerkoycBosieMoro caxapa u gocdara okazpiBaeT OTpUIIATEIbHBIN
addexr Ha OmocuHTe3. HO dochop HEe MOKeT OBITh MOJHOCTHIO HCKIIOYCH W3
cpenbl. brocuHTe3 aHTUOMOTUKOB CHUXKAETCS MPU €r0 U30BITOYHOM KOJUYECTBE,
MO3TOMY HYKHO TOAOWpaTh ONTHUMAIBHOE COJAEpKaHUS. AMMOHUN W JpyrHe
JETKOYTUIN3UPYEMbIe MCTOYHHKHU a30Ta MOJO00HO JIETKOOKUCIISIEMBIM YTJIEBOJAM
YCWJIMBAIOT POCT TPOAYIEHTOB O€TalaKTaMHBIX, TOJIMEHOBBIX AHTUOMOTHKOB
(putpomuiiuHa, puUGaMHUIIMHOB W Jp.), HO OTPHUIATEIHHO BIHUSAIOT Ha HX
ouocunte3. CoeBas u xyomnkoBas Myka, bBK (6e1xoBo-BUTaMUHHBIN KOHIICHTPAT)
MEJUICHHO pacIIeIUIIoTCs B mporecce (epmentanuu, T.e. W3 HHUX MEIJICHHO
BBICBOOOXTAIOTCS aMHUHOKHUCIIOTHI U MOHBI aMMOHHUS, MIOATOMY HUX HCIIOIB3YIOT B

Ka4C€CTBC KOMIIOHCHTOB IIMTATCIIBHBIX CPCA, 4YTO IIO3BOJIACT IIOJIYYaTb BBICOKHM U
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BBIXOJ]  AHTHUOMOTHKOB. Y  TPOIYIEHTOB  O€Ta-TaKTaMOB  MEXaHW3M
OTPUIATEIHPHOTO JCHCTBUS JIETKOYCBOSIEMBIX HMCTOYHMKOB a30Ta Ha OWOCHHTE3
AaHTUOMOTHKOB CBSI3aH C YPOBHEM TJIYTAMUHCUHTETA3bl B MuUIlenun. M3BecTHO, 9TO
TJIyTAaMUH SIBJSICTCS TOHOPOM aMHHOTPYII I psja aMHHOKHCIIOT, a CaMu
AMUHOKHUCJIOTBI, B CBOIO O4Yepelb, SBIAIOTCS TNPEINICCTBEHHUKAMU OeTa-
JAKTaMHBIX aHTHOWOTHUKOB. BeposTHO, YTO y pa3HBIX NPOAYICHTOB MEXaHHU3M
ATOTO JCHCTBHS Ha OMOCHMHTE3 pa3nuueH. B mobom ciiydae HeOmarompusTHOE
JICHCTBUE JIETKOYCBOSIEMBIX HCTOYHMKOB a30Ta Ha OWOCHUHTE3 0053aTEIIbHO
YUUTBIBACTCS TIPU MOAOOPE Cpell, a TAKKE OCYIIECTBISETCS KOHTPOJIh KOJMYECTBA
TaKUX COCTMHCHHUM.

5. B OHWOTEXHOJOTHMYECKOM TIPOM3BOJICTBE JICKAPCTBEHHBIX CPEJCTB
OonpllIOe 3HAYCHHWE HMMEET TNHTaTeldbHass cpena. [IpenyokuTe ONnTUMaIbHYIO
UTATEIBHYIO Cpeay B OMOCHMHTE3¢ aHTHOMOTHUKOB.

OtBer: MHTeHCMBHOMY  OHMOCHHTE3y  aHTHOMOTHKA  CIIOCOOCTBYET
3HAYUTEIFHOEC YMEHBIICHHE B Cpele MCTOYHHWKOB yriepoja W a30Ta, OCOOCHHO
JeTKO  ycBamBaeMbIX. [lpowcxomuT  mepemnpeccusi  (EpPMEHTOB  CHHTE3a
anTuOMoTHKa. (OJHAaKO BBHIpalIMBaHWE TPOAYIICHTOB C CaMOTO Hadvaja
dbepMeHTanKM Ha 00 THEHHBIX CpeaaxX Heleaecoo0pa3Ho, TaK KaKk He3HAUUTEIIbHOES
HaKOIUICHUE OWOMacchl BeIEeT, B KOHEYHOM CUeTe, U K HE3HAUYUTEIBHOMY
HAKOIUICHUIO aHTHOMOTHKA MaJIBIM KOJMYECTBOM KIIETOK mponayleHTa. [loatomy
BMECTO JIETKO YyCBaWBAa€MbBIX KCTOYHUKOB YIJIEPOJa HCIHOJIb3YIOT MEIICHHO
YTIIM3UPYIOIMIMECS TOoNHucaxapuabl (Kpaxmal ¥ JIp.) W JIAKTO3y, KOTOpPBIC

OKa3bIBAaIOT HE3HAYNTEIHLHOE BIUSHUE HAa MHTEHCUBHOCTHL OMOCHHTE3A.

HIkaJjia oleHNBaAHUSA

Onenka OTJIHYHO X0pO11I0 YIOBJIETBOPHUTEJ | HEY/AOBJIETBOPH
bHO TeJIbHO
Komnuecrs | 90 — 100% 70 - 89% 50 - 69% Menee 50%
0
NpaBUJIbH
BIX
OTBETOB B
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TECTE

Pemrenne
Kelc-
3aJaHui

KEeHC—3aJaHue
BBIIIOJIHEHO
IIOJIHOCTBIO, B
pamMKax perjiaMeHTa,
YCTaHOBJICHHOI'O Ha
nyOIUYHYIO
IPE3EHTALINIO,
CTYIEHT(bI)
TIPUBOIHT
(moaroToBmIIN)
MTOJIHYIO YETKYIO
apryMeHTaluIo
BBIOPAaHHOTO
pelIeHNsT Ha OCHOBE
KauyeCTBEHHO
C/I€TTaHHOTO
aHau3a.
JleMoHCTpHUpYIOTCS
XOpolIue
TEOPETHUYECKHE
3HaHuA,
coOCTBEHHas

UMECTCA

000CHOBaHHAA
TOYKa 3pEHUs Ha
npobaemy(bI) u
NpUYMHBL  ee  (HX)

BO3HHMKHOBCHHUA. B

ciy4ae pana
BBISIBIICHHBIX
npobiem YETKO
omnpenensier ux
HEPAPXUIO. IIpu
YCTHOU
IpEe3eHTalNuN

YBEPEHHO U OBICTPO
OTBEYaeT Ha
3alaHHbIE BOIIPOCHI,
BBICTYIIJICHUE
COIIPOBOXKIACTCS
IpueMaMHu
BU3yalIU3alUu. B
ciy4ae
MMACbMEHHOTO
OTYETA-IIPE3CHTALUI

KelC—3a7aHne
BBIIIOJIHEHO
IIOJIHOCTBbIO, HO B
pamkax
YCTaHOBJIEHHOI'O Ha
BBICTYIUIEHUE
periameHTa,
CTYIEHT(bI) HE
IIPUBOANUT (ne
MOATOTOBUJIN)
MOJIHYIO YETKYIO
apryMeHTaluIo
BBIOPAHHOTO
peueHus. HNwmeer
MECTO  HW3JIMIIHEe
TEOPETU3UPOBAHHE,
W Hao0o0poT,
TEOPETUYECKOE
000CHOBaHHE
OTPaHUYEHO,
umeercs

COOCTBEHHAsT TOYKa

3peHHS Ha
npoOJeMbl, HO HeE
BCE TPUYHHBI €¢

BO3HUKHOBEHUS
ycraHoBieHsl. [lpu
YCTHOU
IIpEe3eHTalNuN Ha
JOTIOJIHUTEIIbHBIE
BOITPOCHI
BBICTYIIAOLU
OTBEYaeT c
HEKOTOPBIM
3arpyaHeHueMm, 14
MIOATOTOBJICHHAS
yCTHas
IIPE3EHTALUN
BBIIIOJIHEHHOTO
Kec-3a1aHus HE
OYEHb
CTPYKTYpPUpPOBaHa.
IIpy  nuceMeHHOM
oT4eTe-

Kelic—3aJaHue
BBINOJIHEHO 0o0Jiee
yeM Ha 2/3, HO B
pamKax
YCTaHOBJICHHOTO
Ha  BBICTYIUICHHE
periiaMmeHTa,
CTYIEHT(bI)
pacIuIbIBYaTO
packpsiBaeT
penieHue, HE
MOYKET YETKO
apryMEHTHPOBATh
CHICTaHHBIN
BBIOOD,
ITOKa3bIBAET
SIBHBIN
HEJI0CTATOK
TEOPETUICCKIX
3HaHui. BBIBOIBI
cia0ble,
CBHJICTEIILCTBYIOT
0 HEIOCTaTOYHOM
aHanuse (hakToB, B
OCHOBE PCIICHHS
MOXET UMETh
MECTO
WHTEpIpETaIus
¢dakToB WJIH
MIPEANOJIOKCHHUSI,
CoOctBeHHas
TOYKa 3pCHHs Ha
MPUYHHBI
BO3HUKHOBEHHUS
poOIeMbI HE
000CHOBaHA
orcyrcTByer. Ilpu
YCTHOH
npe3eHTalluu  Ha
BOIIPOCHI OTBEYALT

C TPYIOM WM HE

nin

OTBEYAET COBCEM.
IToarorosiaenHas
MpPE3EeHTALIMS

KeWc-3aJaHue He
BBIIIOJIHCHO, HWJIN

BBITIOJIHECHO
MEHEe YeM Ha
TPETH.
OTtcyrcTBYyeT
JIeTaNU3anus Mpu
aHaJIu3e  Keiica,
M3JI0KCHUE
YCTHOE WA

IINCBMECHHOC HC
CTpYKTYpHUpPOBaH
0. Ecinu pemenue
u 0003HAUYEHO B
BBICTYIIJICHUHA
1501050 oT4yeTe-
MpEe3EHTAlUN, TO
OHO HE€ ABJIIACTCA
peleHneM
poOJIeMBl,
KOoTOpas
3aJI0’KeHa B
Keiice
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o BBITIOJIHEHUIO | MIPE3CHTALINHI 0 | BBITIOJIHEHHOTO
KeHc-3a1aHus BBITIOJTHEHUTO KeC-3alaHusl  He
clelaH Keiic3agaHus CTPYKTYpUpPOBaHa.
CTPYKTYPUPOBAHHBI | CIACJIAaH HE IOJIHbIA | B ciay4ae
5| U | aHaIM3 Kekca, 0Oe3 | MUCbMEHHOM
JCTATM3UPOBAHHBIA | ydeTa psga (akToB, | MPe3eHTAUU  TI0
aHaIn3 Keiica, | BBISIBIEHBI HE BCE | BBHIMIOJHEHHUIO
MPE/ICTaBIICHBI BO3MOJKHBIE Keiic3agaHusi  He
BO3MOJKHBIE poOJIeMBlI, JUTst | cleNiaH
BApUAHTHl PEIIEHUS | pEHICHUs MOTJIa | IeTajdbHBIN aHAIN3
(3-5), uerko  w | OBITH BeIOpaHa | Keiica, Jalieko He
apryMEHTHPOBAHO BTOPOCTEIICHHAs, a | BCe (bakTbl
000CHOBaH HE TJIaBHAs | YYTEHBI, TUTST
OKOHYATEJIbHBIN npoObiema, peuienus BeIOpaHa
BBIOOp OJHOTO W3 | KOJIMYECTBO BTOPOCTETICHHAs, a
ATbTEPHATUBHBIX MPEACTaBICHHBIX HE rJ1aBHas
pelIeHUH. BO3MO>KHBIX npoOiema,
BApUAHTOB PEIICHHS | KOJTUYECTBO
— 2-3, 3arpyaHEHa | MpeJCTaBICHHBIX
yeTKas BO3MOYKHBIX
aprymeHTanus BapHaHTOB
OKOHYATEJILHOTO pemenuss — 1-2,
BbIOOpa OJHOTO W3 | OTCYTCTBYET
aIbTEPHATUBHBIX YyeTKas
pELICHUH. aprymeHTanus
OKOHYATEJIHHOTO
BBIOOpA PEIICHHS.
KauecTBOo | BCe 3a/auM peuIeHbI | pEUIEHO BepHO | pemieHo oT 50 70 | OTCYTCTBYIOT
BBIINIOJIHEH | BEPHO; o6onee 80 % Bcex | 79 % Bcex 3amad; | HEOOXOIUMBIE
usi UCIOJIb30BaH 3azay; MOTYT | HE BCEr/la | TEOPETUYECKUE
KOHTPOJILH | Haunbouee BCTpEUaThCs UCIOJIb30BaH 3HAHUS;
bIX padoTt palroHaNbHBINA MYTh | OTACIbHBIC HauboJee JIOTTYIIIEHbI
peleHus; HETOYHOCTHU B | pallMOHAIbHbIN omubku B Ooisee
U3JI0KEHUE apumMeTHuIecKux MyTh pelIeHus yem 50 % 3amay.
MaTepuaia JIOTHYHO, | pacuerax B pelieHun
IPaMOTHO, 6e3 MPOSIBIISICTCS
(91115 () 3 HE3HaHUE
OCHOBHOTO
MaTtepuana
yueOHOM
MIPOrPaMMBbI
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IIpuinoxenue 2 k padoueii nporpamMme

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE
IJIEKTUBHOI'O KYPCA «OCHOBBI BUOTEXHOJIOI' UN»

Ne Pazmen / rtmaBa / | Kon-Bo Tun @opmbl  u  Buzwl | Kanenmapaele  cpoku
TeMa 4acoB 3aHSITHS KOHTPOJIS MIPOBEICHUS
y4eOHOTO [Tnan
npeaMera

10 xknacc/ 1 rox od6yqenusi (34 yaca)

Paznen l. OcHoBBI 15

OMOTEXHOJIOTHH KaK

HAYKHU

1. | Tema 1. 1 Ypox
buoTtexnonorus, ee dbopmupoB
3aa4u. aHUs

HOBBIX
3HAHMI

2. | Tema 2. 1 Vpok
BepmukynupoBanu dbopmMupoB
e. aHUs

HOBBIX
3HAHUI

3. | Tema 3. OObexTsI 1 Ypok
(6buonornueckue dbopmupoB
CUCTEMBI) aHUs
OMOTEXHOJIOTHH. HOBBIX

3HAHUI

4. | Tema 4, 1 Ypox
[IpoxapuoTsl. dbopmupoB
Crpoenue aHUs
OaKTepuanbHOM, HOBBIX
pacTUTENILHON U 3HAHUU
YKUBOTHOM KJIETOK.

5. | Tema 5. OOBeKTHI 1 Ypok
(6bnonoruueckue dbopmupoB
CUCTEMBI) aHus
OMOTEXHOJIOTHH. HOBBIX

3HaAHUU

6. | Tema 6. OObEKTHI 1 Ypok
(buonornueckue dbopmupoB
CUCTEMBI) aHMs
OMOTEXHOJIOTHH. HOBBIX

3HAHUU

7. | Tema 7. Meroasl 1 VYpok
OUOTEXHOJIOT U dbopmupos

aHus
HOBBIX
3HAHUM

8. | Tema 8. Meromsl 1 Ypox [Toypounslii
OMOTEXHOJIOTUH NPUMEHEH | KOHTPOJb: paboTa
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Wi 3HAHUH | HA YPOKE
Ha
MIPAKTHKE
9. | Tema 9. .OcHOBHbBIC 1 Ypok
HaIpaBJICHUS dbopmupos
OMOTEXHOJIOTUU aHus
HOBBIX
3HaHHUI
10. | Tema 10. 1 Ypox [Toypounsrii
DYKapuOTHI MPUMEHEH | KOHTPOJIb: paboTta
Wi 3HAHUH | HA YPOKE
Ha
MIPAKTHKE
11. | Tema 1. 1 Ypok [Toypounsrit
Nzyuenue MPUMEHEH | KOHTPOJIb: paboTa
JIPOKIKEBBIX Wi 3HAaHUH | HA YPOKE
KJIETOK Ha
MIPAKTHKE
12. | Tema 12. 1 Ypok [Toypounslit
Nzyuenune MPUMEHEH | KOHTPOJb: paboTa
JIPOXOKEBBIX Wi 3HaHUH | HA YPOKE
KJIETOK Ha
MPAKTHKE
13. | Tema 13. 1 Ypok
buoTexnonor: dbopmupoB
TpeOoBaHUs K aHus
npodeccuun HOBBIX
3HaAHUU
14. | Tema  14.Cdepnr 1 Ypok
WCII0JIb30BaHUS dbopmupoB
OMOTEXHOJIOTHUECK aHus
WX 3HAHUH HOBBIX
3HAHUI
15. | Tema 15. 1 Ypok Temarnueckuii
KouTtponsHas KOHTpPOJSI | KOHTPOJIb:
pabota u KOHTPOJIbHAS
«buorexnonorus npoBepku | paboTa
KaK HayKa» 3HAaHUA W
yMEHUHI
Paznen Il. Kierounas 17
HHKeHepusi
16. | Tema 16. 1 Ypox
Knerounas dbopmupoB
WHXEHEePUS: aHus
OCHOBHBIE MTOHSATHUS HOBBIX
3HAHUM
17. | Tema 17. 1 Ypox Temarnueckuii
Knertounsie KOHTPOJISI | KOHTPOJIb:
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KYJIbTYpbI 51 pelieHue Kelc-
MIPOBEPKHU | 3aJaHUI
3HaHUN U
yMEHUHI
18. | Tema 18. Ypox
[TuraTenbHbIC dbopMupoB
cpenbl aHus
HOBBIX
3HAHUI
19. | Tema 19. Ypox [Toypounsrii
Knerounas MPUMEHEH | KOHTPOJIb: paboTta
KyJbTypa Kak Wl 3HAHUH | HAa YpOKE
WHCTPYMEHT Ha
Hay4HOTO MIPaKTUKE
HCCTIEIOBAHUS
20. | Tema 20. Ypox
OcobGenHoctu dbopmupoB
KYJIbTUBHUPOBAHUS aHUs
YKUBOTHBIX KJIETOK. HOBBIX
3HAHMUI
21. | Tema 21. Ypox [ToypounsIii
KynsTuBupoBanue MPUMEHEH | KOHTPOJIb:
OIIyXOJIEBBIX Wl 3HAHUH | TECTUPOBAHUE
Ki1eTok. KynbTypsl Ha
OPraHoB M TKaHEH MIPAKTHKE
22. | Tema 22. Ypox Temarnueckuii
KynsTuBupoBanue KOHTPOJIA | KOHTPOJIb:
pacTUTENbHBIX u penieHue Kelic-
kierok. KymnbsTypa MPOBEPKH | 3aJaHUI
KaJTyCHBIX TKaHEU 3HAHUN U
YMEHHI
23. | Tema 23. Ypok
OcoOeHHOCTH dbopmMupoB
MIPOMBILIIEHHOTO aHus
KYJIbTUBUPOBAHUS HOBBIX
pacTUTENbHBIX 3HaAHUU
KJIETOK
24. | Tema 24. Ypok
I'uOpumuzanus Kak dbopmupoB
METOJl KJIETOYHOU aHus
VH)XEHEPUHU. HOBBIX
I'uGpuanzanms 3HaHUM
COMATUYECKUX
KJIETOK
25. | Tema 25. Ypox
[Honyyenue dbopmupoB
MOHOKJIOHAJIBHBIX aHus
AQHTUTEI METOJI0M HOBBIX
TUOpUAU3AIIH 3HaAHUU
KIIETOK.
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26. | Tema 26. Ypok
I'uGpugomuas dbopmupos
TEXHOJIOTHsI aHus
MOJTy4YeHUS HOBBIX
MOHOKJIOHAJIbHBIX 3HaHUI
AHTHUTEN
27. | Tema 217. Ypok Tematnueckuit
[Ipuknagasie MPUMEHEH | KOHTPOJIb:
ACIEKThI Wsl 3HAHUU | TECTUPOBAHUE
KJIETOYHOU 31 Ha
HMOPHOTCHETHYECK NPaKTHKE
O} MH)KCHEPUH
28. | Tema 28. Ypox
OcobGenHoctu dbopmupoB
TpaHCIUTAHTAIlUU U aHUs
MHUKpPOOHOIOrHYec HOBBIX
KO OLICHKU 3HAHUM
KadecTBa
SMOPHOHOB.
29. | Tema 29. Vpok
XHUMepHbIE dbopMupoB
OpraHU3MBbI aHUs
HOBBIX
3HAHUI
30. | Tema 30. VYpok Tematndeckmit
Knonuposanue KOHTpPOJISI | KOHTPOJIb:
OPraHu3MOB. u pelnieHne Keiic-
MPOBEPKHU | 3aJaHUI
3HAHUN U
YMEHHI
31. | Tema 31. .CrmocoOnl Ypox
TpaHCIIaHTALIUU dbopmupoB
sanep aHus
HOBBIX
3HaAHUU
32. | Tema 32. Osua Ypok
JNonnu wu napyrue dbopmMupoB
KIIOHUPOBAHHBIE aHus
KUBOTHBIE. HOBBIX
3HAHUI
33. | Tema 33. VYpok TemaTnueckuii
TCCTI/IpOBaHI/Ie 110 KOHTPOJIA KOHTPOJIb:
WUTOTaM roja. u KOHTPOIBHAS
MpOBEPKH paGota
3HAaHUA W
yMEHUH
34. | Tema 34. Ypok
Ob6o06maromuit HOBTOPEH
YPOK 15078
CUCTEMAaTH
3alMd = |
0000111eHN
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s 3HaHUH,
3aKperieH
ust
YMEHHI
Ne | Paznen / rnaBa Koiu-Bo Tun 3anatus | @opmsl u Bubl | Kanennapusie
/ Tema 9acoB KOHTPOJIS CPOKH
y4eOHOTO IPOBEICHUS
npeaMera I1nan
11 knacc/ 2 roa odoy4enusi (34 yaca)
Paznen Ill. Tennas 14
HHKeHePHsi
1. | Tema 35. I'ennas 1 VYpok
WH)XEHEpUs Kak dbopmupoBaH
HaTpaBJICHHUE Ul HOBBIX
OMOTEXHOJIOTUHU 3HaAHUH
2. | Tema 36. 1 VYpok
Metonapl TeHHOM dbopmMupoBaH
WHXCHEPHUH. WS  HOBBIX
Meton 3HAHUU
pEeKOMOWHAHTHBI
X TUTa3MUJT
3. | Tema 37. 1 Ypok [ToypouHbIli  KOHTPOJIb:
Tpanchopmarmst npuMeHeHui | paboTa Ha ypoke
KJIETOK PacTEHHI 3HAHWW  Ha
IPAKTHKE
4, | Tema 38. Mertoxn 1 VYpok
OMOJIOTHYECKOU dbopmMupoBaH
OaJUTMCTUKH. s HOBBIX
Tpanchekmms. 3HAHUM
I'enomHoe
peIaKTUPOBAHUE
5. | Tema 39. 1 VYpok
I'enernuecku dbopmupoBan
MOAU(PHUIIMPOBAH s HOBBIX
HbI€ pPacTEHUS H 3HAHUH
ux
WCIOJIb30BaHUE
YeJI0BEKOM
6. | Tema 40. 1 Ypok
I'enetnuecku (hopmupoBan
MOAU(PHUIIMPOBAH s HOBBIX
HbIE )KUBOTHBIC U 3HAHUH
ux
WCIOJIb30BaHKE
YeJI0OBEKOM
7. | Tema 41. 1 Ypok [loypouHBlii  KOHTpPOJB:
I'enetnuecku NpUMEHEeHUN | paboTa Ha ypoKe
MOAU(PHUIIUPOBAH 3HaHWA  Ha
HBIE MPAKTHKE
MUKPOOPTaHU3M
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bl
8. | Tema 42. 1 Ypok
[Tonyyenue (dhopmupoBan
MIEPBUYHBIX " s HOBBIX
BTOPHUYHBIX 3HaHUHU
MeTab0JIUTOB
9. | Tema 43. 1 Ypok [ToypouHBIif  KOHTPOIb:
Onacenus, IpUMEHEHUN | paboTa Ha ypoke
CBSI3aHHBIE c 3HaHUM  Ha
HCII0JIb30BAHUEM MIPaKTUKE
TCHHOMO AU (PHIIH
POBaHHBIX
OpraHu3MOB
10.| Tema 44. 1 Ypok
[IpumeHeHne dbopmupoBaH
JOCTHKCHHI Ul HOBBIX
TE€HHOU 3HaHUI
WHXEHEPUHU B
MEIUIINHE.
['ennas Tepanus
11.| Tema 45. 1 Ypok IToypouHblii  KOHTpPOJb:
BapuanTts! MpUMEHEeHH | paboTa Ha ypoke
TE€HHOU Teparnu 3HAaHUM  Ha
IPAKTHKE
12.| Tema 46. I'erno- 1 Ypok
TepaneBTUYECKU dbopmMupoBaH
€ TIpernaparbl U HOBBIX
3HAHUI
13.| Tema 47. 1 Ypok
[TpombliIIEeHHbBI dbopMupoBaH
CUHTE3 OEJIKOB usi HOBBIX
3HAHUU
14.| Tema 48. 1 Ypok Temarnueckuii
KoutponpHas KOHTPOJSI ¥ | KOHTPOJIb: TECTUPOBAHUE
pabora «['ennas IPOBEPKHU
HUHXEHEPUSD» 3HAHUH u
YMEHUM
Paznen V. 20
buorexuHoJiorus B
CeJIbCKOM XO0351liCTBe U
NPOMBIILIEHHOCTH
15.| Tema 49. 1 Ypok
KnonansHoe (hopmupoBan
MHKPOPa3MHOKE usi HOBBIX
HHE. 3HaHUU
IIpumeHnenne B
PacTEHUEBO/ICTB
e
16.| Tema 50. 1 Ypok
Texnonoruss (hopmupoBan
HEKOTOPbIE s HOBBIX
CrocoOBbl 3HAHUH
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KJIOHAJIBHOT'O

MHUKpPOPa3MHOXKE
HUSL.
17.| Tema 51. Ypok Temarnueckuii
O3znopoBienue KOHTPOJISI ¥ | KOHTPOJIb: peleHue
pacTeHui. IIPOBEPKU KeWc-3a1aHu i
Cenexuust 3HaAHUU u
pacTeHui yMEHUHI
18.| Tema 52. Ypox
[TonsTue dbopmMupoBaH
«MuxenepHas us HOBBIX
SH3UMOJIOTUY. 3HaHUHU
HUctounuku
(hepMeHTOB.
NmmobOunuzoBan
Hble ()EpMEHTHI.
19.| Tema 53. VYpok
HNuBepraza dhopMHupoOBaH
(caxapasza). ust HOBBIX
Jlakra3sa. 3HaHUU
[IpumeHeHne
MMMOOMITN30BaH
HBIX (pepMeHTOB
B MEAWIIMHE, B
MIPOU3BOJICTBE
AHTUOUOTHKOB U
AMUHOKHCIIOT
20.| Tema 54. Ypok [ToypouHblli  KOHTPOJIb:
Brenenne B npuMeHeHu | paboTa Ha ypoke
MHIIEBYIO 3HAaHUM  Ha
MUKPOOHOJIOTHIO MPAKTHKE
. XneboneueHue.
Bunongenue u
MIMBOBapEHHE.
21.| Tema 55. VYpok
Ouenka (hopmupoBan
KauecTBa usi HOBBIX
xJ1€000yIOYHBIX 3HAHUM
U3aenui
22.| Tema 56. Ypok Temarnueckuii
[Tomyuenue KOHTPOJSI ¥ | KOHTPOJIb: TECTUPOBAHUE
crupTa. MIPOBEPKHU
[Tomyuenne 3HaHUU 51
COKOB. yMEHUHI
23.| Tema 57. Ypok [loypouHBlii  KOHTpPOJB:
MoJouHOKHCHOE NpUMEHEeHUN | paboTa Ha ypoke
Opo>KeHHe. 3HaHMA  Ha
MPAKTHKE
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24.| Tema 58. Ypox
Opranonentuyec (hopmupoBan
Kas OIICHKA Usl HOBBIX
Ka4yecTBa 3HaHUM
MOJIOUHOKHUCITBIX
MIPOJTyKTOB
25.| Tema 59. Ypok [ToypouHBIif  KOHTPOIb:
Brenenue B npuMeHeHu | paboTa Ha ypoke
OMOTEXHOJIOTHYE 3HAaHUW  Ha
CKYIO MIPAKTHKE
JHEPTETUKY
26.| Tema 60. Ypok
IToBbiIeHUE dhopMupoBaH
HedreoTnaun us HOBBIX
3HAHUI
27.| Tema 61. VYpok
Beenenue B dbopmupoBan
OMOTHIPOMETAIIIT ust HOBBIX
ypruto. Hcropus 3HaHUU
OuoruIpoMeTaI
ypruu
28.| Tema 62. Ypok Temarnueckunii
Muxkpoopranuzm KOHTPOJSL ¥ | KOHTPOJIb: TECTUPOBAHUE
bl  BaXHbIE B IPOBEPKU
OMOTHIPOMETAILIT 3HAHUN u
ypruu. YMEHHI
Oxkucnenue
Keses3a U cephbl
29.| Tema 63. Ypok
BrimenaunBanue dbopmupoBan
uuHka. Kydynoe u usi HOBBIX
MOA3EMHOE 3HAHUM
BbIIIENIAYMBAHHE
MEJIH.
30.| Tema 64. Ypok Temarnueckuii
WNuTencuBHas KOHTPOJSI ¥ | KOHTPOJIb: KOHTPOJIbHAS
OYHCTKA IPOBEPKU paboTa
CTOYHBIX  BOJ. 3HAHUM u
OKCTEHCUBHas yMEHUMI
OYHCTKA

CTOYHBIX BO/JI
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31.| Tema 65. Ypox
Ouncrka (hopmupoBan
KUJKUX CTOKOB s HOBBIX
MIPOMBIIIITICHHBIX 3HAHHH
NpEANPUATHH.
[TepepaboTka
TBEPIBIX
OTXOJIOB

32.| Tema 66. Ypox
buonerpananus dbopmMupoBaH
He(TIHBIX U HOBBIX
3arpsI3HEHUM. 3HaHHUI

33.| Tema 67. Ypoxk Temarndeckuit
KoHTponsHas KOHTPOJISI ¥ | KOHTPOJb: KOHTPOJbHAs
pabota MIPOBEPKHU pabota
«buorexHomorus 3HaHHUI u
B CEIBCKOM yYMEHUHN
XO03SI1ICTBE 51
MTPOMBIIIIJICHHOCT
w»

34.| O6ob6maromiee Ypok
3aHSTHE TI0 TEME: KOHTPOJISL U
«buorexnonorus IPOBEPKU
B CEBCKOM 3HAHUI u
X03s1ICTBE u YMEHHI
MIPOMBIIIIJIEHHOCT

nm»
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IIpunoxenue 3 k padoueii nporpamMmme

JUCT BHECEHUS UBSMEHEHUI

Ne TekcT u3mMeHeHus [Tporokon 3aceganus kadeapsl
/1
Ne Jara
2023 — 2024 y4eOHnblli rO1
1.
2.
2024 — 2025 y4eOHbIli TO1
1.
2.
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	Программа настоящего элективного курса реализуется при помощи/с использованием следующих учебно-методических разработок (комплексов):
	1. Биотехнология: 10-11-е классы: учебное пособие для общеобразовательных организаций: [издание в pdf-формате] / Н.В. Горбенко. - 3-4  изд. - Москва: просвещение, 2021. - 144 с. - (Профильная школа).

