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@enepalibHbIil MHTEPHET-7K3aMEH Ui BBIIYCKHUKOB OakajaBpuaTa U CIIELHAIUTETa
(®UDB) — BHeLIHSS HE3aBUCHMAs OLIEHKa KaueCcTBa MOJIrOTOBKU OaKalaBpOB U CIIELIUATIUCTOB.

Hens ®UDB — oneHka UWHAMBUAYAJIbHBIX pPE3yJIbTAaTOB OCBOEHHUS OCHOBHOM
npodeccroHabHON oOpazoBaTesnbHOil mporpammel (OIIOIT) Ha cooTBeTcTBHE TpeOOBAHUSIM
®denepalibHbIX TOCYAApCTBEHHBIX 00pa3zoBaTenbHbIX craHfapToB (PI'OC) mo HampaBieHUSM
MOATOTOBKH U CHIELUAIBHOCTSIM.

OUDb npoBoauTcs B By3ax — 0a30BBIX IUIOIIAJIKAX, B 000PYJOBaHHBIX KOMIbIOTEpaMU
aynutopusix B pexxume online. [IpogomkuTenbHOCTD 9K3aMeHa cocTaBiisieT 180 MUHYT.

B pamkxax ®UDB cTyneHT moiydaer SK3aMEHALIMOHHBIM OMJIET, COCTOALIMI W3 JIBYX
yacTel. OK3aMEHAIlMOHHBIM OWiIeT NpeaCTaBieH IeJaroruyecKuMU  H3MEpPHUTENIbHBIMU
matepuanamu (IIMM) B TecroBoil popme.

IlepBass wacte IIMM mpencraBiser coOoi NOMUMAMCUMUILIMHAPHOE TecTHpoBaHue. B
IIEPBOM YacTH CTyAeHTYy mpemnaraercss 20 TECTOBBIX 3aJaHHMI MO OIPEAEICHHOMY IEPEYHIO
OUCUMIUIMH (IpeIMEeTHBIX moJieit). s ompeneneHuss KOHKPETHBIX IUCHUIUIMH (TPEAMETHBIX
moJyiel), KOTOpble BOMAYT B 3TOT IEpeyYeHb, CTYAEHTY HEOOXOAUMO CaMOCTOSITEIBLHO
OCYIIECTBUTH BBIOOP AUCIUIUIMH (TIPEIMETHBIX TOJICH) U3 MPEMIOKeHHOro crhucka. CTyaeHT
JOJDKEH BbIOpaThL He MeHee 4 MUCHUNJIMH (MPeAMETHBIX IMoJieil) W3 TPEIIOKCHHBIX.
Kommnext 3aganuii nepsoit yactu [IMM dopmupyercs MmeTo1oM ciiydaifHONW BEIOOPKH.

Bropas wacre IIMM BxiIro4aeT MEXIMCUMIUIMHAPHBIE KEWC-3aJaHMs, KOTOPBIE
COOTBETCTBYIOT ~THUIIaM 33Jad Npo(ecCHOHANbHON  JAEATEIbHOCTH, OIPEICIIEHHbIM B
@denepalibHOM TOCYAAPCTBEHHOM 00pa30BaTeIbHOM CTAaHJIApTE IO JAHHOMY HalpaBiICHUIO
MMOJATrOTOBKH (YPOBEHBBBICIIETO OOpa30BaHUs — OaKaIaBpHar).

Keiic-3amanue mpencraBiieHo oO0muUM (PparMeHTOM, B KOTOPOM OO0O3HadeHa MPAKTHUKO-
OpUEHTUpPOBaHHAsl CUTyallus, U 3aJaHUSIMH B TECTOBOM (PopMe, BBIMOJHSS KOTOPbIE CTYIEHT
JEMOHCTPUPYET TOTOBHOCTh K PELIEHUIO MPO(EeCcCHOHANBbHBIX 3aJad B COOTBETCTBUU C
KOHKPETHBIM THUIIOM 337auy npodeccuoHanbHOM nesTenbHOCTH. OOwMii (parMeHT MOXKeT
COJIep’KaTh JOIMOJIHUTEIbHbIE MaTepuaibl — JOKYMEHThl B BHje (allyloB JUIsl CKauMBaHUSA U
nocienyromei padotsl ¢ HUMU. CTyIEHTY HEOO0XOAMMO CaMOCTOSITENIbHO BbIOpaTh 3 THIa
3aaa4y npogeccnonanbHoi aesiteabHOcTH ®I'OC B COOTBETCTBUU € MPOrpaMMoOil SK3aMeHa
[0 HAaMpaBJIEHUIO IOJArOTOBKH, OpUEHTHpYyschb Ha KoHKpeTHyto OIIOII, mo xoTopoil oH
3aBepuIaeT 00ydeHue.

Pesynbrater ®OUDB ouenuBaroTcs ciaeayromuMm  obpasoM. Kaxnoe mnpaBuibHO
BBINIOJIHEHHOE 3aJ[aHME IIEPBONM 4YacTU IO3BOJSET HabpaTh cTyAeHTy 2 Oamna. Pesynbrarsl
BBINIOJTHEHUS nepBoi yacTu [IMIM oneHMBarOTCSA C y4eTOM YacCTHUYHO BBHIIIOJIHEHHBIX 3a/IaHHM.
MaxkcuManbHOE KOJMYECTBO OajlloB, KOTOPOE MOXET IOJYYUTh CTYAEHT, [PAaBUIBHO
BBINIOJIHUBIINI 3aJaHusl nepBoil yactu, coctaBiseT 40 6aioB. MakcuMaiabHOE KOJIMYECTBO
0aJUIOB 3a NPAaBWJILHOE BBINOJHEHUE KOHKPETHOW MOJ3ajJaud MEXJIUCIUIUIMHAPHOIO Kelca
YCTaHABJIMBAETCS C YYETOM €ro CJIOKHOCTHU. [IpaBMIIBHO BBINIOJIHEHHBIE KEWC-3alaHHsI BTOPOM
gactu [IMM no3BossitoT HaOpath cTyaeHTy 60 6ajuioB. 3a BEpHOE BBITIOJTHEHHE BCEX 3aJaHUMN
sk3ameHannonHoro ounera (ITMM) mosxHo nonyunts makcumaiibHo 100 6annos.



Yacts 1 IIUM

Crynenty npeanaraercs 20 TeCTOBBIX 3aJJaHU 110 ONPEEIEHHOMY EPEYHIO TUCIUILINH
(npeameTtHbIxX nosei). CTyeHT A0KEeH BbIOpaTh He MeHee 4 TUCHUILINH (TIPEIMETHBIX MOJIEH)
U3 MPEAIOKEHHBIX.

buorexHosorus pacreHuu

CTepn/ibHOCTh KAaK 0CHOBA MUKPOKJIOHAJILHOTO PA3MHOKEHUSI PACTeHUH

Bungpl crepunuzanuum  XMMHYECKOW TMOCYIbl M MHTATeNbHOW cpenbl. OOopymoBaHue ist
CTepUIM3alUK, YCTPOICTBO, NpUHLKI padoThl. [IpuHIMn padboTel quctwiIsTOpa. TepMuyeckas
oOpaboTtka. Moromue cpenctBa. CocTaB OCHOBHBIX MoromMX cpeiactB. Crepunuzanus
yibTpaduoseroM. Pexum crepunuzanuu pacTUTeIbHOro Marepuana. Crepuinsanusi COUPTOM.
KoHuenTpauus, pexxum cTepuin3auu.

IIuratenbHble cpeabl I KyJbTUBUPOBAHMS B YCJI0OBHSAX in vitro

Bunaer nutatenpHbix cpen. Ilurarenshas cpema mo mpomucu Mypammre u Ckyra (MS).
[TutatenbHas cpena Woodyplantmedium (WPM). Xumuueckue peakTuBbl Ui IPUTOTOBIICHUS
pactBopa Makpocojeil cpensl MS. I[lpurortosineHue MTOKOBOIO pacTBOpa MakKpoCOJieH.
XUMUYECKUE PEaKTUBbI JJIS IPUTOTOBJIEHUS IITOKOBOTO pacTBOpa MHUKpocosei cpenbl MS.
[IpuroToBiieHue IITOKOBOTO pacTBOpa XejaTa >kenes3a. [IpuroroBiieHHE MITOKOBBIX PacTBOPOB
BUTAaMHUHOB. XMMHUYECKHE PEAKTUBBI JIJIs1 IPUTOTOBJIEHUSI IITOKOBBIX PACTBOPOB (DUTOTOPMOHOB.
[IpuroroBiieHEe MUTATEIBLHOMN CPEIBI.

BBenenne B KyJabTypshl in vitro

JlamunapHbie OOKChl ¢ TOPU3OHTAJIbHBIM W BEPTUKAJIbHBIM NOTOKOM. [loaroroBka pabouero
Mecta. TexHuka Oe3omacHOCTH Mpu paboTe B JamuHape. PaboTa co ckaibnereM cO CMEHHBIM
ne3pueM. DakTop TpPaBMHMpPOBAHMS PACTECHUM IPU BBEIACHUM B KYIbTYpy TKaHeu. Pasmep
sKcIutanTa. [IpuHIMI pa3MenieHus SKCIUIaHTa B IMUTATENIbHYIO CpeAy. 3aBeplieHHe padboT Mo
BBeneHuto in  vitro. KynbrypaneHas komHara. Pexum BblpanBaHusi. CBETOBOM H
TEMIIEPATYPHBIN PEXKUM.

Peryasiuusi pocTa u pa3BUTHS pacTeHHii B KyJbType in vitro

@UTOTOPMOHBI ¥ JPYTH€ CTHUMYJIATOPBI ISl pOCTa M aJanTalldd PACTCHHWHA. YdYacTHe
(UTOrOPMOHOB B pa3HBIX MEPHO/IaX )KU3HEHHOTO IMKJIA pacTeHui. HaonmuaMacisHas KucioTa
(MUMK). HWunomunykcycnas kuciora ([3-UYK). Hadrtunykcycnas xucinora (HYK). 2.4-
nuxiopheHokcuykcycHas kucinota (2,4-/1). Kunetun (Kun). 6-6Gensunamunonypun (6-BAII).
3eatun (3ea). 2-uzoneHteHwianeHuH (2ip). I'mbG6epemnosast kucmora (I'K3). Ilpomecc
pHU30TEeHE3a y PACTEHHIA.

Ananranus pacTeHU K OKpYyKawluei cpeae

[Ipouenypa amanTanuy MEpUCTEMHBIX PACTEHH K OKpyxkaromeil cpene. IIpouecc nepecanku.
Buner cybcerpara. Ilonus. Temneparyphsiii pexxum. OcBelleHHOCTb. M3MeHeHue BiIakHOCTH
cpensl. OTCyTCTBHE YCTBHHI] Ha JINCThAX y pacTeHuid. Boauslii ctpecc. @opmupoBaHue KOpHEBOH
cucrembl. llogkopMka KOMIUIEKCHBIMU yAoOpeHusMu. IlpukuBaeMoCTb B HECTEPUIIBHBIX
YCIIOBUSIX.
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MuxkpoOuoJiorus

MukpoO61oJI0Trusi 1 HCTOPUSA €€ Pa3BUTHA

[Ipeamer, 3amaun, OOBEKTHI U3y4YeHUS MUKPOOHOJOTUH. OTKPHITHE MHUKPOOPTraHU3MOB.
OcHOBHBIE 3Tallbl Pa3BUTHSI MUKPOOHOJIOTHH. 3HAUCHHE HayuyHOU nearenbHocTy Jlym [actepa B
pa3BuTuU MukpoOuosorun. OOmas XapakTEPUCTHKAa OCHOBHBIX TPYII MHKPOOPTaHHU3MOB.
Opranu3anust paboThl MUKPOOHOJIOTUUECKON Tab0paTopuu.

Mopdosorusst MUKpOOPraHu3MoB
Pasmeps u ¢dopma MukpoopranusmoB. Mopdosnorus npokapuoTHON KieTku. Mopdonorus
BHUPYCOB.

®u3n0/10rusi MUKPOOPTaHU3MOB

XUMUYECKUH CcOCTaB MpOKapuOTHOW kieTku. Ilutanue OaxkTepuil (KOHCTPYKTUBHBIN
MeTaboau3M  Ipokapuotr).  JlpIxaHue  mpokapuoT  (PHEpreTuYecKuid  MeTaboiu3Mm).
3aKOHOMEPHOCTU pPOCTa U pPa3sMHOXKeHHUs Oakrepuil. PasmMHOMeHHE BHpPYCOB U METOIbl HUX
KYJIbTUBHPOBaHUS. PerynsaTopHble CUCTEMbI IPOKAPUOT (MEXaHU3MbI CAMOPETYIISILIUHN).

I'eneTuKka MUKPOOPraHU3MOB

Oco0eHHOCTH CTPOEHHS FEHETHUECKOTo amnmapaTa npokapuot. Ocobennoctu perunkanuu JJHK
sybakrepuil. dopmbl 0OMEHa reHeTHYeCKHMM MarepuanoM y Oakrtepuil. Ponb renernueckoit
nH(pOpMallUK B PETyIsUUU U KOHTPOJIE METaboau3Ma NMpoKapruoT. MexaHn3Mbl U3MEHYUBOCTH
O0axktepuil. Ponb BHEXpPOMOCOMHBIX (DaKTOPOB HACJIEACTBEHHOCTH U TPAHCIIOHUPYEMBIX
aneMeHTOB. Ilnazmuael.

CucremMaTuKa MUKPOOPTaHM3MOB M XapAKTEPUCTUKU OCHOBHBIX IPYIII POKAPHOT
OcHOBHbIE TEPMHHBI, NPUHATHIE B MHUKpPOOMOJOTHU 11 OOO3HAUYEHHS TAKCOHOMHYECKHX
CTPYKTYp M COOOIIECTB MHUKpPOOpPraHu3moB. I[IpoOiembl CUCTEMATHUKH MHKPOOPIaHU3MOB.
CoBpemeHnHast Kinaccuukanusi ¥ HOMEHKJIATypa MHUKpPOOPraHu3MoB. OCHOBHBIE TNPUHIUIIBI
KJIacCU(UKallMU BUPYCOB U XapaKTepUCTUKAa HEKOTOPBIX MpeJCTaBUTENEH apcTBa Vira.
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OCHOBBI MOJIEKYJISIPHOH OMOTEXHOJIOT UH

MoJiekyIIpHO-0H0/I0THYeCKHEe OCHOBBI MOJIEKY/ISIPHOH OHOTEXHOJI0THH

Crpykrypa JHK u PHK. I'enetnueckuii koa. Pemmukanust JJHK. Pemaparnus JJTHK.
MouiekynsipHble MEXaHU3MbI peau3ali F€HETHUECKON NH(POPMAIUHU: TPAHCKPHUIILIHS,
MIPOLIECCUHT, TpaHCcsAus. OCHOBHbIE CTPYKTYPHBIE U PETYISITOPHBIE AJIEMEHThI F€HOMA.
CrpoeHue reHOB IPOKAPUOT U AYKapHOT. Perynsuus TpaHCKpUIIMU Y OaKTEpUl U 3yKapHuoT.

MeToabl MOJIEKYISIPHO OMOTEXHOJIOT MU

Mertons! cekBennpoBanus JIHK. [lonumepasnas nennas peakuus. llosmMepasnas nensas
peakuus B p&KUMeE pealibHOro BpeMeHu. Peakuus pectpukuuu. Jlurupoanue. Peakuus
oOparHoit Tpanckpuniuu. Metonsl Beiaenenus JJHK u PHK. Dnexrpodopes HykienHOBbIX
KHCIIOT U OenkoB. Cay3eHp-0inortunr. Hozepu-6moTTinr. BectepH-010TTHHT.

Texnosnorus pexkomounanTHoi JJTHK

depMeHThI FTeHETUUECKON HHKeHepuH. DHJIoHYyKIea3bl pecTpukuuu. JIHK-nuraza. JJHK-
nonumepasza. ObparHas Tpanckpunrtaza. Depmentsl moauduimpyromue koHipl JJHK. Metoasr
nonydenus JIHK-BcraBok. Bektopubie mosiekynsl JIHK. Buaer Bekropos. [litasmuansie
BEKTOpBL: 00111Me TpeOOBaHUS U CTPYKTypa. BekTopbl Ha coHOBE BHpYcOB. MeTobl
KOHCTpyHpoBaHus pekoMOuHaHTHBIX MoJekyn JHK in vitro. Pectpukra3Ho-nura3zHelii METOI.
Meto1b1 0TOOpa FTUOPUAHBIX KIIOHOB.

I'eneTtuyeckasi TpaHcopmManusi NPOKAPHOT U JPOAKei

Bexrops! 11t TpacHpopmanuu npokapuot. [Ina3mMuaHbie BeKTopsl. BekTopbl Ha OCHOBE
6axrepuodaros. Kocmuapl. MickyccTBeHHas 6akTepuaibHas Xxpomocoma. MickyccTBeHHast
npoxokeBast xpoMocoMa. [lonmydenne koMneTeHTHbIX Ki1eToK. CriocoObl TpaHchopmanuu
OakTepuabHBIX KIeTOK. CiocoObl TpaHchopMaIuu ApOAIKEBBIX KJIETOK. OTOOP yCIEeIHO
TpaHC(POPMHUPOBAHHBIX KIIOHOB.

I'eneTnuyeckasi HHKEHEPHUs] PACTEHHH, ;)KUBOTHBIX H HACEKOMBIX

Bexrops! 1u1st Tpanc@opmanuu pacteHuit. MeTo bl iepeHoca TeHOB B PACTUTEIbHbBIE KIETKU.
Bexrophsie cuctemsl Ha ocHoBe Ti-muasmuabl. Texnomnorus tpanchopmanuu pacrenuit Ti-
IUIa3MUJI0W. MeTo bl IPSIMOTO NEPEHOCA FEHOB B pacTeHue. buonorndeckas 6auncTHKa.
[IpumeHeHue TpaHCTEHHBIX pacTeHUil. BeKTOpHbIE CUCTEMBI [JIs TeHETUYECKOH TpaHCchopMaun
KJIETOK JKMBOTHBIX. BEKTOpHBIE cHCTEMBI HAa OCHOBE BUpYcOB. BBenenue moinekyn JJHK B
KJIETKM MJIEKONIUTAOMUX TEeXHOIOruM NOJIy4eHHsl TPAHCTEHHBIX )KUBOTHBIX. [I[puMeHeHne
IFeHETUYECKU MOAU(DUIIMPOBAHHBIX KJIETOK )KMBOTHBIX M HACEKOMBIX. [IprMeHeHre TpaHCreHHbIX
KUBOTHBIX.
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IInmeBbie 1 OMOJIOrNYECKHE 100aBKH

OO0uue cBegenns o nuieBbIX 100aBkax. Kitaccupukanus numeBbix 100aBOK

OcHoBHBIE IOHATHS NMUIIEBBIX 700aBoK. Kiaccudukanms nuieBsix 100aBOK B 3aBUCHMOCTH OT
WX Ha3zHaueHusa. [ UrueHwdeckas perjiaMeHTalHs MHIIEBBIX J00aBOK B MPOJYKTAaX MUTAHUA.
Mepbl TOKCUMYHOCTH BEIIECTB. Y CTAHOBJIEHNE O€30TaCHOCTH MHUIIEBBIX JO0ABOK.

BemecrBa, yay4ymammue BHemIHMH BUI NpoAyKToB. HarypanbHble M CHHTETHYeCKHE
NHUIIEeBbIe KPACUTEH

HatypanbHble (mpupojHbI€) KpacUTENW, HMX XHUMHUYECKas IpPHUpOJa, CBOICTBA M CIOCOOBI
nosyueHusi. KapoTuHouapl, XJI0poQuiuibl, KapMUH, KypKyYMHUHBL. DHOKpPACUTENb, CaxapHbIH
kojep. Pubodnasunsl. CUHTETHYECKUE KPACUTENN: HHAUTOKApMUH, TapTpa3uH. buonornueckas
aKTUBHOCTb HATypaJIbHBIX KpacuTelled. 3ampelleHHble K UCHojJb30BaHUI0O B Poccun
CUHTETUYECKUE KpacuTeau. MuHepaibHble (HEOpraHMUeCKHUe) KpacuTeNu.

BemectBa, u3MeHsIIOIHE CTPYKTYPY H  (U3HKO-XMMHYECKHE CBOMCTBA MHIIEBBIX
NMPOAYKTOB

Knaccudukanus  3arycrureneid u = rejeoOpasoBareneid  (KenaTwH,  KpaxMal |
MOJII/I(bI/IIII/IpOBaHHBIe KpaxMaJibl, HOEJIK0J03a WM €€ IIPOU3BOAHBIC, IICKTHMHOBBLIC BCHICCTBA,
MOJINCAXapUabl MOPCKUX PACTCHUH, allbTUHOBAs KUCJIO0Ta). MexaHu3M 00pa3oBaHUs TeleBOU
CTPYKTYpBI, KOMIUIEKCOOOpa3yromiasi CIIOCOOHOCTh pPAa3IMYHBIX TEKTHHOB. [IprMeHeHue
3arycTuTenel u reneoOpa3zoBareiieii B NHUIICBBIX TEXHOJOTHsAX. OCHOBHBIE TOBEPXHOCTHO-
aKTUBHbIE BellecTBa. MOHOIUAIMITIIMLEPUHBI U UX Mpous3BojaHble. Docdonunuabl. DPupsl
COp6I/ITa. HpOH?;BOI[HBIG Kap60HOBLIX KHCJIOT U BBICIIUX XKUPHBIX KHUCJIOT.

BemecTBa, BiusiionMe Ha BKYC M apoMaT NHUIIEBBIX MPOAYKTOB

[ToncmamuBaromme BemiecTBa. Kiaccubukarmms crnagkux —BemiecTB.  [loacmacturenu
caxapo3ameHutenu. CuHrteTnueckue (MHTEHCHBHBIE) mojcnactuTenu. Caxapo3aMEeHHUTENH.
Cmecu moacnmactuteneil. ApomaruzaTopbl. OdupHbIE Macjia W JIYIIUCTHIE BEIIECTBA.
ApomaTH4ecKue ICCEHIUN.

IumeBbie 100aBKH, 3aMeNJIsIIONMEe MHKPOOHYI0O M OKHCJIMTEJHHYI0 MOPYY NHUIIEBOI0
ChIPbSl ¥ TOTOBBIX MPOJIYKTOB

KoHcepBaHTHI — BelecTBa, MPOJUICBAIONINE CPOK XPAaHEHHS MPOAYKTOB ITyTEM 3aIIUTHl X OT
MOpYH, BBI3BAHHOW MHKpoOpraHuzMamu. bakrepummmHoe W OaKTepHOCTaTUYECKOE ICHCTBUE
stux BemiecTB. OCHOBHBIE TPEeOOBaHWS, MPEIbABISEMBbIE K KOHCEPBAHTAM, WX XUMHUYECKas
npupoja, obsnactu npumeHenus. Juokcun cepbl. CopOuHOBas kuciaoTa U ee coyid. beH3zoitHas
Kuciiota u ee conu (Oenzoarsl). YporpornuH. Judenun. MypaBbuHas KHUCIOTAa U €€ COJIH
(bopmmartsr). [IpormmonoBas kuciota. JINMOHHAST KUCIIOTA.

Cnucok uTepatypsbl
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IIpomMblnieHHASE OMOTEXHOJIOTUA

IIpenmeT nNpoMbILILIEHHO OMOTEXHOJIOTHM U ee 3HAYeHHe

[Ipenmer Ouotexnosnoruu. IlpenmyiecTsa OMOTEXHOJIOTMUECKUX TpolieccoB. bruoTexHnonorus B
MEIULMHE. DBHOTEXHOJIOTHS B IMIIEBOM NPOMBIIIJIEHHOCTH. BHOTEXHOJNOrMS B CEIBCKOM
xo3siicTBe. DKojoruueckas OuorexHosorus. buorexHonmoruss u  sHepreruka. [pyrue
MIPUJIOKEHUSI OMOTEXHOJIOTUH.

TunosBasi cxeMa M OCHOBHbIE CTA/IMH OMOTEXHOJIOTHYECKHX NPOU3BO/ICTB
buortexnonoruueckas cragus. [loaroroBurenbuele craguu. Paznenenne uaKkocTu 1 OMOMacChl.
Brinenenne mnpomyktoB OumocuHTe3a. Ouuctka mnpoaykra. KoHIEHTpHpoBaHHME MPOIYKTA.
[Tonyuenue rotoBoit popmbl npoaykTa. O4UCTKa CTOKOB U BbIOpOCOB. Buabl NpoIyKTOB 1O MX
MECTY B TUIIOBOM TEXHOJIOIMYECKOH cxeMe. biIoK-cxeMbl OMOTEXHOIOTMYECKUX TPOU3BOJICTB.

CrexnomeTrpusi IpoueccoB KyJbTHBHPOBAHUS MHKPOOPTraHU3MOB
OcHOBHbBIE TPUHLMIIBI CTEXMOMETpUHU. BbiBOa «hopmynb» OuomMacchl MUKpPOOPraHHU3MOB.
Pacuer BpIx0a 6MoMaccsl. OnpeiesieHue CTeXnOMETPUUYECKUX COOTHOIIEeHUH. Pacuer Temna.

OcHoBHbIE MeTO/1bI IPOMBIILIEHHOH OHOTEXHOJI0THH

OrcrauBanne u ocaxzaeHue. LlenTpudyrupoBanue u cenapauus. Punbrpanus. dDioTauus.
HNonnblit oOMeH. AncopOrusi. Xpomatorpadusi. MuxkpoduibTpanus. Huanus.
VYasTpadunsrpamus. O0patHblii ocMoc. [le3unterpamus KIeTok.

MarepuajibHO-TEeNJIOBbIE 0aJaHChl OMOTEXHOJIOTHYECKUX MPOU3BOJICTB

[IpousBoncTBOo amuHOKUCIOT. [IpoM3BOACTBO ATaHOJNIAa M3 KPaxMaJICOJEPIKAIIETO CHIPbHS.
[TpousBoicTBO OEITKOBO-BUTAMUHHONW KOPMOBOM J00aBKH Ha 3€pHOBOM MOCIIECIMPTOBOM Oape.
IM'aaponuznoe mponsBoacTBO. Pacuer o60opynoBanus OMOTEXHOJIOTUYECKUX TIPOU3BOICTB.

Cnucok 1uTeparypsbl

1. buorexnonorus : yue6. mis By30B / M. B. Tuxonos [u np.]; mox pen. E. C. Boponuna. — M. :
I'MOP/, 2008. —704 c.

2. buotexHonoruss OpraHWYECKUX KHUCJIOT W OENKOBBIX MpernaparoB : y4ued. mocodue /
E. . Myparoga, O. B. 3to3una, O. b. lllynseBa. — Tam60B : M31-Bo Tam0. roc. TexH. yH-Ta,
2007. - 80 c.

3. buotexHosorus MNpoMbIIUIEHHAs [DJIEKTPOHHBIM pecypc]: MeToauueckue ykazaHus /
O. B. 31o03una. — Tam60B : U3a-80 PI'BOY BO «TI'TVY», 2017.

4. Kanrepe, B.M.  OcHOBbI  NpPOEKTUPOBAHUS  HPEANPHUATHH  MHUKPOOMOJOTHYECKUX
mpou3BOJICTB : yueO. mocobue / B. M. Kanrtepe [u ap.]. — M. : Arponpomusaar, 1990. —
302 c.

5. Kanrepe, B. M. Teopetnueckre 0OCHOBbI TEXHOJIOIMH MUKPOOHOIOTMYECKUX MTPOU3BOJICTB :
yue6. st By30B / B. M. Kantepe — M. : Arponpomusnar, 1990. — 272 c.

6. Kymnes, I. X. buocuHTe3 © BBIACICHHE JTUMOHHOM KHCIOTHI M aMHJIOJHTHYECKHUX
depmentoB / Jl. X. Kynes, H. 1O. lllaposa. — M. : leJIu npunt, 2008. — 128 ¢

7.  OCHOBBI NPOMBIIIEHHON OMOTEXHOJIOTHH : y4el. mocodue Ajsl CTyEHTOB BBICHIMX Y4eO.
3aBeneHuil / B. B. buptokos. — M. : Konoce, 2004. — 296 c.

8. IIpomsinuiennas ouorexnomnorus / mox pen. H. C. Eroposa. — M. : Beiciias mkona, 1989. —
688 c.



9. Pacuer wMarepuanbHBIX H TEIUIOBBIX OamaHcoB. Pacuer u mombop o0060pymoBaHHs
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DKO0JOorudecKasa OMOTEeXHOJIOTusA

OO0mme cBegeHHs1 00 KOCHCTeMAaX, BHJIAX 3arpsi3HEHUs] U MeTOJaX OYMCTKH 00BHEKTOB
OKpY:Kawouei cpeabl

O6mme moHaTuss 00 sKocucremax. McTopusi cTaHOBIEHUS SKOJOTHUYECKOW OMOTEXHOJIOTHH.
Bunet  3arpssnenuii.  Mcrounuku — 3arps3HeHuil.  KcenoO6motuku.  TOKCHKaHTBI U
CynepToKcUKaHThl. bruonoruueckoe 3arpsasHeHue. 3aKOHOIATENIbHbBIE U 3KOJIOT0-9)KOHOMUYECKUE
MEXaHU3MBbI pealin3aliy MPUPOTOO0XPAHHBIX TEXHOIOTHH.

Bbuojornyeckasi 04YMCTKA CTOYHBIX BOJ M BOJOIOATOTOBKA

Crounbie BOABI KaK OOBEKTHI OUYMCTKH. OOIIME TMPUHIMUIBI OYHCTKH CTOYHBIX BOJI.
buonmorndeckne MeTONBI OYMCTKH CTOYHBIX BOJA. AdpoOHas OWOJIOTHYECKAash OYMCTKA.
AHa’poOHasi  OMOJIOTHYECKAass OYMCTKA. |EXHOJOTMYECKHE CXEMbl  MHOTOCTAIUIHOM
OMOJIOTMYECKOM OYHCTKU CTOYHBIX BOJ. YJalleHHe OHMOT€HHBIX 3JIEMEHTOB M3 CTOYHBIX BOJI,.
OO0e3BOKMBaHUE OCAIKOB OYHCTHBIX COOPYXEHWU. Manble yCTaHOBKM IS JIOKaJbHBIX
OYHCTHBIX COOPYKECHUH.

BuoJsioruyeckasi 0UMCTKA M /1€3010palHsi Fa30BO31YyIHbLIX BLIOPOCOB
Crpykrypa u coctaB armocdepsl. VcTouHnKkd UM cocTaB 3arps3HeHus arMocdepbsl. Metobl
OYMCTKH BO3/lyXa U Ta30BO3IYIIHBIX BRIOPOCOB.

Buopemeauanus nous

OcHoBHBIE (aKTOPBI, BIUAIONIME HA BBHIOOP crocoOoB pemeamarnuu mouyB. Kiaccudukarus
METOJIOB U TEXHOJOTUH pemeauanuu. HeOnosornaeckue METOIbl U TEXHOJOTUH PEMEIUAIIHH.
buonmornueckne u KoMOWMHMpOBaHHBIE MeTOAbl. CHenuanu3upoBaHHBIE OMOTIperapaThl.
[IpakTrueckue pabOThI U 3aTPATHI TP MPOBEACHUN OMOpPEMETUAIIUH.

OcHOBBI 0MOKOHBEPCHOHHOI MepepadoTKH OPraHUYeCKHX 0TX010B
OO01ast XxapakTepucTiKa 0TxX010B. MukpoOuosiornyeckas nepepadboTka OpraHu4eckiux 0TX0/10B.
BepMuKyIbTHBUPOBAaHUE U BEPMUKOMIIOCTUPOBAHHME.

Cnucok 1uTepatypsbl

1. bBuorexHonorus : TEOpUs W TpPaKTHKA : yded. mocoOue sl CTYACHTOB BY30B IIO
cneruanbHocTu 020201 «buonorus» / H. B. 3arockuna [u ap.]; mox pen. H. B. 3arockunoi,
JI. B. Hazapenxo. — M. : OHUKC, 2009. — 492 c.

2. buorexHosorus : y4e0. W MPaKTUKyM ISl aKaJeMHUYECKOTO OakajlaBpHara Ui CTYACHTOB
BBICIIMX Yy4eO. 3aBelleHUH, oOydatomuxcs no crneuunanbHoctu «buosorus». B 2 4. Y. 1 /
E. A. Kusyxuna [u ap.]; nox obmeit pea. H. B. 3arockunoii, JI. B. Hazapenko. M. — 2019.
- 162 c.

3. bwuorexnosorus : y4ed. U MPaKTUKYM Ui aKaJeMHUYECKOTO OakajaBpuaTa JIjsi CTYJIECHTOB
BBICIIMX Yy4eO. 3aBelleHUH, oOy4aromuxcs no crneuunanbHoctu «buosorus». B 2 4. Y. 2 /
E. A. Kuyxuna [u ap.]; nox obmeit pea. H. B. 3arockunoii, JI. B. Hazapenko. M. — 2019.
—218c.

4. buotexHonorus : TeOopus MW TMPaKTUKA: y4ded. mocobwe [yisi CTYACHTOB BY30B /
H. B. 3arockuna [u ap.]; mox pen. H. B. 3arockunoii, JI. B. Hazapenko. — M. : OHUKC,
2009. —492 c.

5. T'ynkos, A.I'. buonoruueckass OYHCTKa TOPOJCKMX CTOYHBIX BOJ : y4yed. mocobue /
A.T. T'ynkoB. — Bonorga : BoI'TY, 2002. — 127 c.

6. Kysnenos, A. E. HayuHble OCHOBBI 3KOOMOTEXHOJIOTUH : yuel. mocobue Jyisl CTYIEHTOB /
A. E. Ky3nenos, H. b. I'pamoa. — M. : Mup, 2006. — 504 c.



10.

11.

Opios, [I. C. Dxonorust u oxpaHa Ouocdepbl MpU XUMHUYECKOM 3arps3HEHHUH : y4eO.
nocooue Al CTYICHTOB XHM., XUM.-T€XHOJ. M OWOJ. CHENUAIBHOCTEH W HalpaBICHHUN
By30B / JI. C. Opmnos, JI. K. CanmoBuukoBa, 1. H. Jlo3anoBckas. — M. : Beicias mkosa, 2002.
-332c.

[Ipuknagnas sxoOuorexHosorus : yue6. mocodue. B 2 1. T. 1 / A. E. Ky3nenos [u ap.]. — 2-
e u3g. — M. : BMUHOM. JlaGopatopus 3nanuii, 2012. — 629 c.

[Ipuknagnas sxobuorexHosorus : yue6. mocodue. B 2 1. T. 2 / A. E. Ky3unenos [u ap.]. — 2-
e u3n. — M. : BUHOM. JlaGopatopus 3uanmii, 2012. — 485 c.

Pomanos, E.M. VmpaBnenue oTxogamu MNpou3BOJACTBa U moTpebienus. Hopmatusbl
o0pa3oBaHUsl OTXOJOB M JIMMUTHI Ha UX pa3MellleHue : yued. mocobue i CTYyAEHTOB /
E. M. Pomanos, JI. . Myxopotos, K. A. Komsinos. — Hourkap-Ona : IIT'TY, 2013. — 107 c.
Pyuaait, H. C. Oxkosiornyeckass OuoTexHosiorusi: y4yed. mocobue Juis  CTYICHTOB
cnernuanbHocTu «buoskonorus» / H. C. Pyuait, P. M. MapkeBuu. — Munck : BI'TY, 2006. —
312 c.



Yacts 2 IIUM

CryneHTy npeuiararoTcss MEKIUCIUILIMHAPHbBIE Kelic-3aJaHusl, KOTOPbIE COOTBETCTBYIOT
BUJIaM TPO(ECCUOHANIBHOM JEeSATENIbHOCTH, ONpeaeieHHbIM B DefepalbHOM TOCyIapCTBEHHOM
CTaHJapTe 0 JAHHOMY HAIpPaBJIEHUIO MOATrOTOBKHM OakanaBpa. [Ipu dopmupoBanuu 3anaHuit
yactu 2 [IUM mHe yuumovieaemca nepeuenv oOucuyuniun (npeomemmuvlix noJieii), KOTOPbIE
BBIOpa CTYIEHT AJIsl NOJIMAUCIMILTIMHAPHOTO TecTupoBanus B yactu 1 ITHM.

Crynent nobkeH BwIOpaTh 3 BHAA mnpodeccHoHaNbHOU AesTeabHocTd PI'OC B
COOTBETCTBUU C IPOrpaMMOM HK3aMEHa I10 HaIlpPaBJICHUIO MOJIrOTOBKH, OPUEHTHUPYSICh Ha
koHkpeTHyto OIIOII, mo koTopoii OH 3aBepiiaeT 0OydeHHE.

Butsl TpodheccnoHaIbHO NesTeNbHOCTH U PoQeCcCHOHANbHBIE 3a/]aul, OTpe/IeICHHBIE
CDe)IepaJ'IBHLIM rocyaapCTBECHHBIM O6pa30BaTeJII)HI)IM CTaHJApTOM II0 AAHHOMY HaIlpaBJICHUIO
OJroTOBKK GakanaBpuara':

«1.12. B pamkax ocBOeHMs IporpaMMbl OakajlaBpuaTa BBITYCKHUKH MOTYT TOTOBUTBCS K
peLIeHUIO 33/1a4 NPoEeCCUOHATBHON JAESITENbHOCTU CIEIYIOIUX TUIIOB:

HAay4YHO-UCCIIEIOBATEIbCKUM;

OpraHu3al[MOHHO-YIIPaBIECHUYECKHUIA;

IIPOX3BO/ICTBEHHO-TEXHOJIOT MUECKHIA;

ITPOEKTHBIM.

MexucuuriMHapHble Kelc-3ajaHusl, COOTBETCTBYIOLIUE TUIIAM 33a7ay, pa3paboTaHbl C
Y4eTOM OCHOBHBIX 3aj[a4 IpOo(ecCHoHaTbHON NeSTETbHOCTH:

HAYYHO-MCCJIeI0BaTe/IbCKAS 1eSITeIbHOCTh:

U3Y4YEHHE HAyYHO-TEXHUYECKOW HHG(OpMAalM{, BBHINOJHEHHE JUTEPATypHOTO H
MATEHTHOIO MOKCKA M0 TEMAaTHKE UCCIIEI0BaHNUS;

MaTeMaTH4eCKOe MOJEIMPOBAHNE MPOLIECCOB U 0OBEKTOB Ha 0a3e CTaHAApPTHBIX IAKETOB
aBTOMAaTU3UPOBAHHOIO NMPOEKTHUPOBAHMUS;

BBINIOJIHEHUE HKCIIEPUMEHTAIbHBIX UCCIIEJOBAaHUI U UCIIBITAHUMN 110 3aJaHHOW METOJMKE,
MaTeMaTH4ecKasi 00paboTKa 3KCIIEpUMEHTAIbHBIX JaHHBIX;

ydacTue BO BHEIPEHHUH Pe3yJIbTaTOB HCCIEA0BAHUN U pa3paboTOK;

MOATOTOBKA TAHHBIX JIJIsl COCTaBJICHUS OTYETOB, 0030pOB, HAYYHBIX MyOIHUKAIUi;

ydacTue B MEPOIPUATHIX MO 3allUTe 00bEKTOB MHTEIIEKTYaJIbHON COOCTBEHHOCTH;

OpraHu3alOHHO-YNIPaBJIeHYeCKAs /1esiTeJIbHOCTh:

pazpaboTka  ONEpaTUBHBIX  IUIAHOB  pabOThl  MEPBUYHBIX  IPOU3BOJCTBEHHBIX
MO JIpa3IeJICHU;

opranu3anus padoTbl KOJJIEKTUBOB HCIIOJIHUTENIEH;

ydyacTu€é B COCTaBJIGHMM  TEXHMYECKOW  JOKyMeHTanmuu  (rpadguxoB  pabor,
TEXHOJIOTUYECKUX UHCTPYKIUH, UHCTPYKLIUNA IO TEXHUKE 0€30MacHOCTH, 3asBOK Ha MaTepHaJIbl
1 000pyioBaHuE, JOKYMEHTOB JIEJIOBOM MEPENUCKH);

cOOp M TOArOTOBKAa HCXOJIHBIX JaHHBIX JJIs BbIOOpa W OOOCHOBaHHS HAy4YHO-
TEXHUYECKUX M OPraHU3alMOHHBIX PELICHUI HA OCHOBE SKOHOMUYECKOIO aHaJIN3a;

MOATOTOBKA JIOKYMEHTALUU U Y4acTHE B peall3allid CUCTEMbl MEHEIKMEHTa KauecTBa
e NNPUSITHS;

BBINIOJIHEHUE PabOT MO MOJArOTOBKE K CEPTHUPHUKALUU TEXHUYECKUX CPEJCTB, CHUCTEM,
IIPOLIECCOB, 000PYOBaHUS U MaTEPHUAJIOB;

! [Mpukaz MwuHoOpHayku Poccum or 11 maprta 2015 r. Ne 193 «OG6 yrBepkaeHuu (enepaibHOro

rOCYJapCTBEHHOT0 00pa30BaTENFHOTO CTAHAAPTA BBICIIET0 0Opa30BaHMsI T0 HampaBleHHIO MoAroToBKH 19.03.01
BuorexHomorust (ypoBeHb OakaiaBpuara)» (3apeructpupoBaHo B Muntocte Poccun 07.04.2015 Ne 36754)
[DnexTponnsrii pecypc]. — Pexxum gocryma: https://fgosvo.ru/uploadfiles/fgosvob/190301.pdf



OpraHu3aIisl W BBIMOJHECHUE MEPONPUATHI MO MPEAYNPEKICHUIO MPOU3BOJICTBEHHOTO
TpaBMaTH3Ma, TPOPECCHOHAITBHBIX 3a00JIEBAaHUI M SKOJOTHUUECKUX HAPYIICHUI;

NPOM3BOJACTBEHHO-TEXHOJIOTHYECKAS AeATEeIbHOCTD:

YIpaBJICHUE OTACTBHBIMU CTAAUSIMHU JCHCTBYIOMINX OMOTEXHOJIOTUUECKUX MTPOU3BOJICTB;

opranuzanusi  pabouMx  MeCT, HUX TEXHHYECKOE  OCHAIIeHHE, pa3MeIlleHHe
TEXHOJIOTHYECKOI0 000PyA0BaHMUS;

KOHTPOJIb 32 COOJIIO/IEHUEM TEXHOJIOTUYECKOMN TUCIUIUINHEI;

OpraHu3aIys U IPOBEICHUE BXOJHOTO KOHTPOJIS ChIPhS U MaTEPUAJIOB;

WCIIOJIb30BAHNE TUIIOBBIX METOJIOB KOHTPOJIS KQ4e€CTBa BBIMTYCKAEMOM TIPOTYKIINH;

BBIBJICHME TPUYMH Opaka B TPOM3BOJICTBE M pa3pabOTKa MEPONPHUATHA TIO €ro
MIPEAYIPEXKICHHUIO U YCTPAHEHUIO;

ydyactue B paboTax IO JOBOJKE U OCBOEHHIO TEXHOJOTMYECKHX IPOLIECCOB B XOJ€
MMOJTOTOBKH IMPOU3BOJICTBA HOBOM MTPOIYKITUH;

ydyactue B paboTax MO HajlaJKe, HAaCTPOMKE M OINBITHONW IpoBepke oOOpyHOBaHUSA U
MPOTPAMMHBIX CPEJICTB;

MIPOBEpKAa TEXHUYECKOTO COCTOSIHMSI M OCTATOYHOIO pecypca 000pyaoBaHUS,
oprau3anus Npo(UIAKTUYECKMX OCMOTPOB M TEKYIIErO0 PEMOHTa, COCTaBJICHHME 3asBOK Ha
o0opy/noBaHKE M 3allacHble YacTH, MOJrOTOBKAa TEXHUYECKON JOKYMEHTAllMd Ha IMPOBEACHUE
PEMOHTHBIX paloT;

NPOEKTHAS J1eATeJbHOCTh:

cOOp HCXOIHBIX JAHHBIX [UISI TIPOCKTUPOBAHHS TEXHOJOTHYECKHX IMPOIECCOB U
YCTaHOBOK;

pacdeT W NPOEKTHUPOBAHME OTACIBHBIX CTaJMil TEXHOJOTMYECKOro Ipolecca ¢
WCIIOJIb30BAHUEM CTaHAAPTHBIX CPEACTB ABTOMATU3AIMH MPOEKTUPOBAHMSI;

y4acTHe B pa3paboTKe MPOEKTHON U pabodeil TEXHUUECKOW TOKYMEHTAIUH.



