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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-6 CriocoOHOCTh MPUMEHSTH COBPEMEHHBIE IKCTIEPUMEHTAIBHBIC METOBI PAOOTHI ¢ OMOIOTHYECKUMHU
00bEKTaMH B MOJIEBBIX U J1a00OPaTOPHBIX YCIOBUAX, HABBIKM PAaOOTHI C COBPEMEHHOM amnmapaTypoi

OIIK-11 CriocoOHOCTh MPUMEHSTH COBPEMEHHBIC MPEICTABICHUS 00 OCHOBaX OWOTEXHOJIOTHYECKUX M
OMOMEIULMHCKUX  MPOU3BOJICTB, TE€HHOW  WH)XEHEPHUH, HAHOOMOTEXHOJOTHH,  MOJEKYISPHOIO
MOJICTTUPOBAHUS

1.2 Bunp! u 3a1aun mpo¢eCcCUOHATBLHOMN NeITETBHOCTH 110 UCITUTUIHHE:
- HaquO-HCCHGHOBaTeHBCKaH
- Hay4YHO-MCCJICIOBATEIIbCKAs ACITEIHPHOCTh B COCTaBE TPYIIIIBI
- IOArOTOBKA O6’beKTOB 1 OCBOCHHUEC MCTOJ0B UCCIICIOBAHUA
- y4acTHe B MIPOBEICHUH Ja0OPATOPHBIX M IMOJIEBBIX OMOJIOTMYECKUX MCCIICIOBAHUN 10 3aJaHHOM
METOIUKE
- BBIOOp TEXHUYECKUX CPEJCTB U METOJOB pabOTHI, paboTa Ha IKCIICPUMEHTAIBHBIX YCTAHOBKAX,
MOITOTOBKA 000PYIOBAHHMS
- aHaJIM3 MOJy4YaeMOoU MOJIeBOM U JIabOpaTOpHON OMOIOTHUYECKON MH(OPMAIINH C UCTIOIh30BaHUEM
COBPEMEHHOM BBIYMCIUTEIbHON TEXHUKHU
- COCTAaBIJICHHE HAYyYHBIX OKJIAJA0B M ONOIHMOrpaueCcKuX CIUCKOB 10 3aJaHHOM TeMe
- yyacTue B pa3pab0TKe HOBBIX METOJMUECKUX MTOIXO00B
- y4acTHe B TIOATOTOBKE HAy4YHBIX OTYETOB, 0030pOB, IMyOJWKAIMi, IMaTEHTOB, OpPTaHU3AIMH
KOH(pepeHIi
- IeJaroruyeckas

- TIOATOTOBKA W MPOBEJCHHUE 3aHATUI 1O OUOJIOTHH, YKOJIOTHUH, XUMHH B 0011€00pa30BaTEIbHBIX
OpraHU3aIMsIX, SKCKyPCHOHHAs, TPOCBETUTEIbCKAS U KPY>KKOBast paboTa

1.3 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMHUPOBAHBI CIICAYIOIINE
KOMIIETCHIUU:

O0600ITIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATTHYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO CCHOHATBLHOTO
JIeHCTBHS

3HaHUSA U YMEHHsI, HEOOXOAMMBIC TSI JOPMUPOBAHHS
TPYJOBOTO JICHCTBHS / KOMITETCHIINU

OIIK-6 CriocoOHOCTH
MPUMEHSATH COBpEMEHHbBIE
AKCIIEPUMEHTAIBHEIC
METO/IBI pabOTHI C
OHOJIOrHYECKUMU
00BEKTaMH B IOJIEBBIX U
Ja0OPATOPHBIX YCIOBUSX,
HaBBIKU pa0OTHI C
COBPEMEHHOH amnmnaparypoi

3HaeT U MOHUMACT:

paboTel ¢ OHOJIOTHYCCKUMHU
paboThI COBPEMEHHOM

TEXHUKH (cexBeHATOPHI,

COBPEMEHHBIC METObI
o0beKTaMu, MPUHIIUIIBI
OMOTEXHOJIOTHICCKOM
aMILTU(UKATOPHI ).

YMmeer (criocoOeH IPOIeMOHCTPHUPOBATH ):
CaMOCTOSITEITLHO HaXOJIUTh, aHAJM3UPOBATH u
WCIIONb30BaTh B MPAKTUYCCKUX IENAX HHPOPMAIUIO T10
MPOBEJICHUIO WCCIICAOBAHUI C IMOMOIIBI0 COBPEMEHHOU
anmaparyphl.

Bnaneer:

3HaHUAMH B OOJACTH COBpPEMEHHBIX METOJOB TE€HHOW
umKeHepun, Mmeromamu wm3MeHeHus JIHK y Oakrepwuid,
pacTeHu, )KUBOTHBIX.

OIIK-11 CriocobHOCTE

3HaeT ¥ IMOHUMAET:




TIPUMEHSATH COBPEMEHHBIC
TIPEICTABICHUS 00 OCHOBaxX
OMOTEXHOJOTHUECCKHX U
OMOMEIUIIMHCKIX
MPOMU3BOJICTB, TEHHOU
WHKEHEPHH,
HaHOOHMOTEXHOIOT MU,
MOJICKYJISIPHOTO
MOJEITUPOBAHIS

- COBPEMEHHOE COCTOSIHUE OCITKOBOM, TCHHOUW WHXCHEPHUH,
SH3UMOJIOTHH, POJIb U BO3MOXHOCTH OHOTEXHOJIOTHH B
9THX HANPAaBJICHUSIX.

- 0COOEHHOCTH OMOCUHTETUYCCKUX MPOIECCOB B KIIETKAX
MHUKPOOPTaHU3MOB, KaK HAYYHOW OCHOBBI T pa3pabOTKu
OMOTEXHOJOTMUYECKUX MPOIIECCOB TONYUCHHS Pa3InIHbBIX
OMOJOTHYECKH aKTUBHEIX COEIMHEHMIA;

- 00 OCOOEHHOCTSIX UCIIONL30BAHUS OMOJIOTHYECKUX
0OBEKTOB JIJIS1 OXPaHBl OKPY)KAIOIICH CPEIbl U PEIlCHHS
BOMPOCOB IKOJOTHUYCCKON OHOTEXHOIOTHH;

- 0 BBIOOpE T'CHOB, TMPHUTOAHBIX IS BBEACHUS B TECHOM
pacTeHHA, TPONOKEH, JKUBOTHBIX U MX MOTU(HUKAIIHSX.

YMmeeT (CrocoOeH MPOoAeMOHCTPUPOBATH):

WCTIONB30BaTh TEOPETHUECKHE 3HAHWS IO JUCIHILINHE
JUT aHAJIHM3a TONYYeHHOW B Xo/e padoThl ¢ pa3IMIHBIMU

OMOTEXHOJOTHYECKUMHM ~ MCTOYHHKAMHU  HH(pOPMaIUU
(MoHOrpaduu, CTaThd, CTATHCTUYCCKHE MaTepUabl,
IOJIEBBIE HCCTICTOBAHMUS ) Hu BBISBIISATH
TIPUIHHHO-CJICICTBCHHBIE CBS3H.

Bnaneer:

HaBBIKAMH  HCIOJB30BAHUS  TEOPETHUYCCKUX U

MPaKTUYECKUX 3HAHWH, MONYYEHHBIX MO KypCy JUIs
TONIYIeHUST W aHaim3a wHpoOpMalmu B oObeMe
HEOOXOMMOM  JINISl  PEIICHUS MPAaKTUYECKUX  3a7ad,
CTOAIIUX TIepe]] 6aKaIaBpoM OMOIOTHH.

1.4 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-6 CriocoOHOCTh MPUMEHSTh COBPEMEHHBIE IKCTIEPUMEHTAIBHBIC METOBI PAOOTHI C
OMOJIOTHYECKUMHU O0BEKTAMH B TOJICBBIX M JIAOOPATOPHBIX YCIOBHSIX, HABBIKK PAOOTHI C

COBPEMEHHOM arnmnapaTrypoi

Ne
n/m

HaumenoBanue dopma oOyyeHus
JTUCIUIIINH,
OTIpENETAIONINX
MEXTUCHUIUTMHAPHBIE

CBA3U

Ounas
(cemectp)

213141678

1 [AmanTanmonHas +
IUCIHUIUIMHA IS
WHBAIUJIOB U JIUIL C
OB3 "Dxonorus
yenoBeka"

buonanorexnonoruu +

_|_

buopurmonorus

Henaponorus +

[ ) ESN) HUSY B \8)

Metonsl +
300JI0THYECKOTO
KOJIJICKTUPOBAHHUS

6|OCHOBBI 300KYJIETYPhI +
1 OMO3THKHU

7|IIpakTuka o +
MOJTY4YEHUIO
poheCCHOHATTLHBIX
YMEHHH U OIBITA
npoheCCHOHATTLHOU
JeSITeIbHOCTH




8 [IIpakTuka no + + | +
MOJTY4YEHUIO
HEPBUYHBIX
poheCCHOHATTLHBIX
YMEHHHU 1 HaBBIKOB

9 |[Ipennumnnomuas +
MpaKTHKA

10 {IIcuxodusmonorus +

11 [Dkosorug yenoBseka +

12 [DuTOMOIIOTHSA +

OIIK-11 CnocoGHOCT, TpPHUMEHSTh COBPEMEHHBIE IMPEACTAaBICHHSA 00 OCHOBAx
OMOTEXHOJIOTUYECKMX M  OHMOMEIUIIMHCKMX IPOU3BOJACTB, TEHHON MHXEHEPHUH,
HaHOOMOTEXHOJIOTUH, MOJIEKYJIIPHOTO MOJIEITMPOBAHUS

Ne HaumenoBanue ®dopma
n/n JTUCIIUTLITNH, o0yueH
OTIPEIETISIOIIX us
MEXIUCIUIUTMHAPHBIE | OyHas
CBsI31 (cemect
p)
317
1 |buonanoTexHonoruu +
2 | denaponorus +
3 |MonekynspHas +
ouonorus

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

JuctumuinHa «OCHOBBI OMOTEXHOJOTMHM» OTHOCUTCS K BapuaTuBHOW vactu ydeOHoro tuiana OIl mo
HanpasneHuto noarorosku 06.03.01 - buonorus.

JucrtunmHa « OCHOBBI OMOTEXHOJIOTHIY U3yYaeTCsl B 7 ceMecTpe.

3.00beM U coep:kaHMe TUCHHUILTHHBI
3.1.00beM QUCIUILUIHHEL: 6 3.€.

Ounas: 6 3.¢.
Bun yuebHoit paboTbl (BCSEI;ZEOB)

O0mast Tpy10éMKOCTb TUCHUILIHHBI 216
KonrakTHast pabora 86
Jlexmm (Jlextmm) 34
[Tpakruueckue (Ilpakt. pad.) 52
CamocrostensHas padota (CP) 94
OK3amMeH 36

3.2.Conepxanue Kypca:

No Haspanue Bun yueOnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.

pao.




[o]o]oO]
7 cemecTp
Bsenenue B Brinonnenne
MpeMET > 16 |10 MPaKTUYECKUX
pabor;
TectupoBanue
IIpomslinieHHas Brimonnenue
OMOTEXHOJIOTUS 6 | 8 |14 IIPaKTUYECKUX
pabot
NuxenepHas Brinonnenne
SH3UMOJIOTUSI 6 8 | 14 MPAKTUYECKUX
pabor
buosnepreruka u Brimosnnenue
Ouooruueckue IPAKTHYECKUX
MPOLIECCHI 6| s |14 pabor;
nepepaboTKu KonTponbHas
MUHEPAJIBHOTO pabora
CBIPbS
buorexnonorus n Belnonnnenue
MPOOJIEMBI 3aILIUTHI 6 | s |14 MIPaKTUYECKUX
OKpYXaromen pabor
cpelbl

6 MHuUKpOKIIOHATIBHOE Brinonnenne
Pa3MHOXEHHUE. MIPaKTUYECKUX
Kinerounas u 6 | 8 | 14 pabor
reHEeTHYECKast
WHXEHEPUS.

7 [TepcniexTuBbI Brinonnenne
pa3BUTHUSA MIPaKTUYECKUX
OMOTEXHOJIOTUH 2 |6 |14 pabor;

KonTtponbHas
pabora
Tema 1. Beenenne B npeamet (OIIK-6)
Jlexknus.

brotexHOMOrus Kak COBpEMEHHOE HarpaBlIeHUe pa3BUTHUA Ouonoruu. Mcropus pa3BuTHs OHOTEXHOJIOTHH.
CBs3b OMOTEXHOJOTMH C JpYrMMHU jaucuuriuHamMu. OCHOBHBIE OHMOTEXHOJIOTHH: TPOMBILIUICHHAS
OMOTEXHOJIOT S, KJIETOUHAs MHXCHEPHsL, TeHHast nHxKeHepus. [IpenmMer, 3a1auu 1 METO1bI OMOTEXHOIOTHH.

IIpakTnyeckoe 3ansATHE.
1 UcTtopudeckoe CTaHOBICHHE OMOTEXHOIOTHH.
2 CoBpeMeHHBIEC TPOOIEMBbI OUOTEXHOIOTHH.
3 Poccwiickue yueHble OMOTEXHOIOTHH.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
[TpopaboTarh KOHCIIEKT JEKIIUH U TUTEPATYPY O CICTYIOIINM BOIIPOCAM:
1 OcHoBHBIE LIENH U 3a0aYU OMOTEXHOIOTUH.
2 Hcropus pa3BUTHS HAyKH.
3 Yro Takoe OMOTEXHOIOTHIECCKHIA MPOIIECC.
4 Kakue BBIICNSIOT IPUHIIUITEI OMOTEXHOJIOTHH.
5 IIpeumyriecTBa OMOTEXHOJOTHS TIEPEd IPYTUMHU BHIAMH TEXHOJIOTHM.
6 IlepBoouepenHbie 3a/1a4u COBPEMEHHOW OMOTEXHOIOTHH.

Tema 2. IIpombiniennasi 6uorexunosorus (OIK-6)



Jlexkuns.

OcCHOBHbIE TPHUHIMIIBI MPOMBIIIJIEHHOTO OCYIIECTBICHUS] OHOTEXHOJMOTHYecKux mpoueccoB. Craguun
OMOTEXHOJIOTUYECKOTO MPOon3BoCcTBA. [Ipoliecchl MpOMBIIIIEHHOW OMOTEXHOIOTHUU: TOTyYeHHe OMOMaCChI
U TPOAYKTOB METa0OMUTOB. TeXHONMOTHs NPUTOTOBJICHMSI MUTATEIbHBIX cpel JUisl OuocuHTe3a. Bumbl
cpen.llonnepxanue unctoit KyiasTypbl. @epmentanus. Buasr dpepmenToB.O0MMEe MPUHIUIB pa3aeIeHUs
BelecTB.MeTo/Ibl TOHKON OYMCTKH U pa3zeneHus npenaparos. [lomyuenue ToBapHbIX (popM MpenapaTos.

IIpakTn4yeckoe 3aHsATHE.
1.Cranmuu GMOTEXHOIOTUYECKOTO TTPOU3BOJICTBA.
2.TexHonmoTHsl MPUTOTOBIICHUS TUTATEIBHBIX CPE JUIsi OMOCHHTE3A.
3.Ilonneprkanue YNCTON KyJabTypBhI.
4. ®depmeHTaLMS.
5.00111e MpUHIUIBI pa3/ieNICHHs BEIIECTB.
6.MeTobl TOHKOW OYMCTKH U pa3AesieHUs MpernaparoB.
7 ITomy4yeHnue ToBapHBIX (GOpM IpenapaTos.
3ajaHus AJ151 CAMOCTOSITEIbHOM PadoThI.
[TpopaboTaTh KOHCHEKT JEKIHHA U JIUTepaTypy Mo CIETYIOLUIMM BOIPOCAM:
1. TexHuueckasi BOOPYKEHHOCTh OMOTEXHOJIOTHUECKUX MPOLIECCOB.
2. [TpuHIUIBI TEXHUYECKOTO OCHAILICHHUSI OMOTIPON3BO/ICTB.
3. XuMHuecKasi KOppo3usl.
4. ®uznueckas (3NEKTPOXUMUYECKAsH) KOPPO3US.
5. buonoruueckaskoppo3usi.
6. lHTeHCHMBHOCTH pabOTHI 000PYIOBaHMUS.
7. HexoTopbie 0COOEHHOCTH KYJIbTHBUPOBAHUS OMOOOBEKTOB.
8. O0e3BpeKMBAaHUE OTXOJJOB OMOTEXHOIOTUYECKUX TPOU3BOACTB.

Tema 3. Un:xenepuas yu3umodiorust (OIIK-6)
Jlexknus.

[TpousBoacTBo Oenka mukpoopranusmamu. [Ipoxynentsr Oenka. ITpon3BoiacTBO MUKpOOHON OmMOMAacchl.
[TurarenbHble cpeabl. [poxoku Kak MpOAYLEHTHI Oenka. bakrepuu kak mpomyueHTsl Oenka. ['pulbl kak
nponyueHtsl Oenka. Hopmaneuble mapaduubel - cyOcTpaT A KyJbTUBUPOBAHHS MHKPOOPTaHU3MOB.
JuctwaTel  He(TUKAK cyOcTpar Ajisl KyJIbTHMBUPOBAaHUS MHKpPOOPraHM3MOB. I[IpupomHblii  ra3 kak
cyOcTpar Ui KyJbTUBHPOBAaHHMS MHKpPOOpPraHu3moB. CHupTel Kak cyOcTpar Uil KyJIBTHBHPOBAHUS
MHUKPOOPTI'aHU3MOB. PacturenbHeie THPOSIN3AThIKAK cyocrpar ISt KyJIBTUBUPOBAHUS
MHUKpPOOPraHu3MoB.OTX0[bl  MPOMBIIIJICHHBIX MPEINpUATHH Kak cyOcTparT Uil KyJIbTUBHPOBAHUS
MHUKPOOPTI'aHU3MOB.

IIpakTH4Yeckoe 3aHATHE.
. [Ipon3BoacTBO Oenka.
. [IpousBoauTenu Oenka.
. [IutaTenbHbIE CpEeAbI.
. CyOcTparsl U1l KyJIETUBUPOBAHUS MUKPOOPTAaHU3MOB.

hn B W N =

. [IpoxymieHTh hepMEeHTOB.
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
. Kimaccudukanus pepmenTos.
. I'myOuHHBII METON IPOU3BOACTBA ()EPMEHTOB.
. IIpon3BoacTBO (hepMEHTOB IPH MMOBEPXHOCTHOM KYJIHTHBHPOBAHNH MTPOTYLIEHTOB.
. Ummobunm3anust pepmentoB. OO1Ias xapakTepiucTika MIMMOOUIM30BaHHBIX  (DEPMEHTOB.
. Kimaccudukanus nHocureneit ajist pepMeHTOB.
. Mertoasl nMMoOUIM3auu EpMEHTOB.

~N N L kW =

. [IpuMeHeHne UMMOOMITN30BaHHBIX (PEPMEHTOB.



Tema 4. BuosHepreTnka u 6MoJIOrHYeCKHe MPOILECCHI NepepadoTKU MUHepaJbHOro coipbs (OIIK-6)
Jlexknus.
buosnepretuka. Mertoapl npeBpalieHuss OnoMaccsl B 3HEpruro. MeTraHoBoe OpOXKEHHE - METaHOTCHES.
HcTopust OTKpBITHS MEeTaHOTeHe3a. DTarbl OnoMeraHorenesa. CBsi3b METaHOOAKTEPUNA U BOJOOOPA3YIOIINX
Oakrepuil. Mcrionp30BaHuEe OTXO/I0B MUIEBOM MPOMBIIIICHHOCTH JUIS ITOyYyeHHus Ouorasa. Vcnonb3oBanue
OTXOJIOB CEJILCKOTO XO3AWCTBa JJIs MOydeHus: O6uorasza. [lomyuyeHue Ouorasa B pa3HBIX CTpaHax MHpa.
[Tonyyenne  nemeBoro  OWOCHHTETHUYECKOro  3TaHona.CoupT -  ambTepPHATHBHBIA  MCTOYHUK
SHEpPruu.bHOre0TeXHONOTNsl  BBIIIETAYUBAaHUS MeTaUIoB. boppba ¢ MeETaHOM B YroJbHBIX IIaXTax.
BbuoreorexHo10rHs 1 MOBBIICHUE HEPTEOTAAYH I17IACTOB.
IIpakTH4eckoe 3aHATHE.
. CoBpeMeHHasi OMOIHEPreTHKa.
. MeTtozpl OM03HEPreTUKH
. bakrepun, ucnonp3yronecs A NOIy4YeHUs SJHEPTHH.
. MeraHorenes.
. buoras.
. AIbTepHaTUBHBIC HICTOYHUKH OMOIHEPTHH.

~N N L kW N =

. buoreorexHomorus.
3ananHus 1J51 CAMOCTOSITEILHOI padoThI.
. buomeranorenes.
. Dransl OHoMeTaHOreHe34a.
. Ucnionp3oBaHme 0TXOA0B MUIIEBON MMPOMBITTUICHHOCTH VISl TIOJTyYeHHsI Ouorasa.
. Ucnionp30BaHMe OTXOZ0B CEIBCKOTO XO3SUCTBA JIJIS MOTyYeHHs Onorasa.
. [Tomyuyenue 6morasa B Poccun.
. [Tomyuenue 6uoraza B Uuauu u Kurae.
. [Tomy4yenue aemeBoro 6MOCUHTETUYECKOTO ITAHOJA.

0 I N W bW

. Cnupr - anbTepHAaTUBHBIN HCTOYHUK YHEPTHUU.

9. BMOreoTexHOIOT Yl BBILLIETAYNBAHNS METAJIOB.

10. buoreorexnonorust obeccepruBaHus yIiieH.

11. buoreorexHonorust 1 60prda C METAHOM B YTOJIBHBIX ITaXTaX.
12. buoreorexHONOTHs ¥ MOBBIIICHIE He(PTEOTIau TUTACTOB.

Tema S. buorexHosorus u npodJjeMsbl 3alIUThI OKpy:kawomiei cpeast (OIIK-11)
Jlexknus.
brotexHomorun B pemeHNH SKOIOTHYeCKUX npodieM. buoperpaganus — crnocod yhaneHHsl BEUIECTB U3
OKpy»arolei cpenbl. buonerpanamust kceHoOnoTuKOB. DaKTOPHI, BIUAIOUINE HA YIalIeHUE KCeHOONOTHKOB.
Hcnonb3yemble acconyanud MHUKpoOpraHu3MoB. bakrepum poma Pseudomonas. AspoOHas ouucTka
CTOYHBIX BOA. OHepaLII/II/I,HpOBO,Z[I/IMBIe npu OTUYUCTKEC CTOYHBIX BOA. AH33p06HbIe CHUCTCMbI
ounctku.Ilokazarenu 3arpsAI3BHEHHOCTU CTOYHBIX BO.

IIpakTH4eckoe 3aHATHE.

1.broTexH0I0THS ¥ SKOJIOTHSL.
2. buonerpananus.
3. KceHOOMOTHKH.
4. Bo3ayiiHasi ¥ BOIHASI OTYHCTKA.
5. AspoOHas u aHa’poOHast OTYHCTKA

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
. buogerpananus kKCeHOOMOTHKOB.
. ADpOOHBIE CHCTEMBI OYUCTKHA CTOYHBIX BOJI.
. AHa’pOOHBIE CUCTEMBI OYMCTKH CTOYHBIX BO/I.
. [lokazarenu 3arpsi3HEHHOCTH CTOYHBIX BOJI.

hn B W N =

. OcHOBHEIEC HICTOYHUKH 3arpsI3HCHUs BOABI U KadeCTBEHHBIN COCTaB CTOYHBIX BOJ.
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6. CriocoOBI OYUCTKU CTOYHBIX BOJI.

7. ADpOTEHK, €ro Ha3HAuYCHHUE.

8.

OuncTka ra3o-Bo31yIIHBIX BEIOPACOB.

Tema 6. Mukpoxki0HaIBLHOE pa3MHo:keHue. KileTrounas u reHeTnuyeckas nn:xkeHepus. (OIIK-11)
Jlexknus.

MUuKpOKJIOHAIbHOE Pa3MHOXEHHE M 030pOBJIEHHE pacTeHU.CEMEHHOE M BEreTaTUBHOE DPAa3MHOXKEHUE.
[IpenmyniecTBa MHUKPOKJIOHAJIBHOTO Pa3MHOXKEHHUS Iepell TPaJULUOHHBIMU CIOCOOaMHM pa3MHOKEHUS
pacrenui. Mcropus meroma. DaxkTopsl, BIMSAIOMIME HA IMPOLUECC MHUKPOKJIOHAIBHOIO PA3MHOMKEHUS.
Xumuueckue M (PU3MUECKUE YCIOBUS KYJIBTHBHPOBAaHHUS. OTalbl MHUKPOKJIOHAIBHOTO PAa3MHOKCHHS.
KyneruBupoBanue TkaHed. MeToasl MUKPOKIOHAJBHOTO  pa3sMHOXeHHs. Mctopus mpoOiiembl.
O3n0poBieHNE MOCATOYHOIO Martepuana oT Bupycos.Mcropus msyudeHus. Meron xumuoTrepanuu. Meron
TEPMOTEPAIIUU.

Knerounast cenexkuusi. MeTonpl KJIETOUYHOM CeNEKUMHU. THUIBI KJIETOYHBIX KYJIBTYp, MHCIIOJIB3YEMBIX B
cenekuuu. lIpenmylnecTBa KIETOYHOM CENEKLMM IEpel TPAJIULHMOHHBIMU CEJIEKIMOHHBIMH METONAMU.
TpeGoBaHueM K UCIOIB30BAHUIO KIIETOYHOTO MyTareHesa.

I'ennas umxeHepus. Meronbl reHHOW WHXeHepuu. VIcTopusi pa3BUTHUA T'€HHOW WHKeHepun. DepMEHTHI,
MpUMEHSEMbIE B TEHHOM WH)XXEHepuu. MexaHu3m JAeicTBus dSTux ¢epmenToB. [loctpoeHue kapt
pectpukiuu. Koncrpynposanue pekomOnnanTHeix JJHK.

0 I N W bW

IIpakTH4eckoe 3aHATHE.

. MUKpOKIJIOHATbHOE Pa3MHOXKECHHE.

. [Ipeumy1iecTBa MUKPOKIOHAIBHOTO PA3MHOKECHHUSL.
. Uctopusa metona.

. DTarbl MUKPOKJIOHAJIBHOTO Pa3MHOKEHHUS.

. KynbTuBHpOBaHUE TKaHEH.

. 3amMra nocaj04Horo MaTepuaia oT BUPYCOB.

. Kitetounas ceneximsa

. [Ipenmy1iecTBa KJIETOYHON CEJICKLIHUH.
9.

['enHast unxeHepus.

10. MeTtoapl TeHHON MHKEHEPUU.

11. ®epMeHTHI TECHHON UHKEHEPUH.

0 I N n bW

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

. KynbTBUpOBaHNE COMaTHYECKHUX KIETOK: XapaKTEPUCTHUKA, BBEJICHUE B KYJIBTYPY, [IACCUPOBAHHUE.
. IIpuMeHeHne n301MpPOBaHHBIX IPOTOILIACTOB.

. Crioco6b! nostyueHust ¥ KyJIbTUBUPOBAHUS IPOTOIIIACTOB.

. CriocoOb! CIUSIHUS TPOTOIIACTOB.

. Buapl comarnueckux ruOpuios.

. BO3MOXHOCTH T€HHON UHKCHEPUH.

. 'eHHas NHXXCHEpUs KaK HayKa, METOMBIL.

. MeToapl reHHOM UHKEHEPUU.

9.

Hctopus reHHOU UHXXEHEPUH.

10. OcHoBHBIE (PEPMEHTHI: PECTPUKTA3bI, JIUTA3bI, TOJTUMEPA3HI.

11. MexaHu3Mm neicTBus pecTpuKTas, cucteMbl MetuiiupoBanus JTHK.
12. IlocTpoeHue KapT peCTPUKLIUH.

13. Korcrpyuposanue pekomonHaHTHBIX JTHK.

Tema 7. IlepcnexkTuBbl pazputus 6uorexnonoruu (OIIK-11)
Jlekumus.



IlepcniexTBa pa3putusi OuorexHonoruu. I[Ipobmemsl OnorexHOIOrHH. MICTOYHUKH OMOTEXHOIOTHYECKOTO
ceipbs. [lomyuenue ¢epmentoB. M3yueHuwe yuyacTHs MHUKPOOPIaHHU3MOB B OHOC(EpHBIX mpoleccax:
o0Opa3oBaHME TIOYB, OTYMCTKA BO3AYIIHBIX MW BOAHBIX Macc. Cozmanue OumomonmumepoB. Pazpaborka
Croco0OB UCIOIB30BAHUS SKOJOTHUECKH YHUCTHIX MCTOUYHUKOB PHEPruu. [ eHHas M KIIETOUHAsT MHKCHEPHS.
I'enHass uHXeHepus B MeIuLUHE M cenbckoM xossiictBe. I'MO pactenus. I'eHHas uH)XeHepus B
KHBOTHOBO/ICTBE.

00 3 N L LN

0 I N W bW

IIpakTn4yeckoe 3ansATHE.

. llenTpasipHas npobiemMa GMOTEXHOIOTHH.

. Uctounmku CBIPpbA IJIA OMOTEXHOJIOTHHU.

. I3yyeHne yyacTusi MUKpOOPTaHU3MOB B OMOC(EPHBIX Mpoleccax.
. Pa3paboTka crioco60B momyyeHus: YKOJIOTUUECKH YHUCTON IHEPTHUH.

. I'ennas u kjaeToyHas HHKCHCPUS.

. I'ennas HHXXCHCPUA HAlllJIa B CEJIbCKOM XO3SIUCTBE U B (52105000505 (SR

. 'enHo-MoaudumpoBaHHbIE pacTEHUSL.

. [eHHO-MH)XeHEpHbIE paOOThI B dKUBOTHOBOJICTBE.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

. buonornueckas azordukcanms.

. bakTepuanbHble y100peHHs Ha OCHOBE KITyOCHBKOBBIX OaKTepHil.

. MUKpOOHBIC MHCEKTHITHIBI.

. MUKpOoOHBIE TTECTUIUIBI.

. BakTepuanbpHBIe JHTOMONATOr€HHBIE MTPENaparsl.

. I'pubHBIE YHTOMOTIATOTCHHBIE TIPENAPaTHI.

. BupycHBIe SHTOMOIIaTOreHHBIE TPETIapaTHl.

. bakrepuanbHble y100peHHs Ha OCHOBE KITyOCHBKOBBIX OaKTepHil.

9. TexHOMOTHS TIOYYECHHS a30TOOAKTEPUHA.

10. Texnonorus nonyuenus pochobdakrepuHa.

11. AHTHOMOTHKY U1 CEILCKOI0 XO35MCTBA.

12. MeToapl TpaHCIIaHTALUHU SEP.

13. KnonupoBaHue MJICKOITUTAIOIIHX.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA

4.1. Pactipenenenue 6amios:

* mocemaeMocts — 10 0auIoB

*  TeKyumi KoHTpoisb — 40 OannoB

7 cemecTp

*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid

* npemuanbHble 6amuiel — 20 6amIoB

*  OTBET Ha dK3aMeHe: He Oosee 30 0auIoB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

Ne |HaszBanme tembl | Dopmbl Max. MeTonrka NpoBeAECHNS 3aHATUS U OLIEHKU

Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO

MBI paboThI KOHTpoJsi | 0asuioB

/ cpe3sl
1. Benenue B Brinmonne 5 CTyneHTBl B paMKaxX CaMOCTOATENBbHOW paboThl B MalbIX TpyInax
peaMeT HUe (5-7 wuwen.) mnpopabaTHIBAIOT yKa3aHHBIE TEMblI W  BBIIOJHSIOT

MpaKkTuiec MpaKkTH4YeCKHe paboThl, Pe3yabTaThl 0QOPMIISIOTCS B BUAE OTYETOB,
KHX pabor OLIeHKa I10 OayliaM paHXHUpyeTcsto oT 3 10 5.
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Tectupos 5 Tect cocTouT U3 15 Bonmpocos.
aHue 5 0ajmIoB — CTYOEHT NpaBWIIbHO oTBeuyaeT Ha 75-100% BompocoB B
TecTe
3-4 OannoB — CTYOEHT MpaBWJbHO oTBedaeT Ha 50-74% BompocoB B
TecTe
1-2 Gamma — cTyIeHT MpaBWIBHO OTBe4aeT Ha 25-50% BompocoB B
TecTe.
MeHnee 25% mpaBWIBHBIX OTBETOB 0AJIOB HE JACT.
[IpombiniuienHas | Beimosnne 5 CTyneHTsl B paMKax CcaMOCTOSTEIBLHOW padOThI B MaJIBIX TpyIIax
OMOTEXHOJIOTHS HUE (5-7 den.) mnpopabaTeIBAIOT yKa3aHHBIE TEMBI W  BBITOTHIIOT
MpaKTHYEC MpakTHdeckue paboThl, pe3yinbTaThl O(POPMIISIOTCS B BHAE OTYUETOB,
KHuX paboT OTICHKA TI0 0ajutaM paHXUpPyeTCso OT 3 10 5.
NuxenepHas | BeimosnHe 5 CryneHTBl B paMKax CaMOCTOATEIbHON pabOTBl B MallbIX TPYyIax
9H3UMOJIOTUS HUE (5-7 wden.) mnpopabaTpiBalOT yKa3aHHBIE TEMBI ¥  BBITIOTHIIOT
MpaKTHYEC MpaKkTHdecKkue paboThl, pe3yinbTaThl O(POPMIISIOTCS B BUAE OTUETOB,
KHX paboT OIIEHKa 10 GanaM paHXHpyeTcsIo oT 3 10 5.
buosnepreruka | Boimonane 5 CTyneHTsl B paMKax CcaMOCTOSTEIBLHOW padOThI B MaJIBIX TpyIIax
u HUE (5-7 den.) mnpopabaTeIBAIOT yKa3aHHBIE TEMBI W  BBITOTHIIOT
OmoNornyecKre |MpaKTHIec MpaKTHdeckue padoThbl, pe3ynbTaThl O(POPMIISIOTCS B BHAE OTYUETOB,
TIPOTICCCHI KHuX paboT OTICHKA 110 0ajutaM paHXUpPyeTCsto OT 3 10 5.
nepepaboTKi | KonTpou 10 Ha nmceMeHHy0 KOHTpoONbHYI0 paboTy orBomutcs 90 MuHYT (Bce
MHUHCPAIBHOTO bHas 3aHATHE). Tema paboThI cBsI3aHa C MPEIBITYIIIUMHI TEMaMH 3aHATHIH.
ChIpbs pabdora(k 8-10 GammoB — CTYAEHT BBIMOTHII paboTy 6e3 OMmMOOK W HEJO0YETOB,
OHTPOJb JOITyCTHII HE O0JIee OTHOTO Helo4YeTa.
HBII 6-7 6aMI0B — CTYAEHT BHIIOJIHII PaboTy MOTHOCTHIO, HO JOMYCTHII B
cpe3) Hell He Oosee ofHOM Herpy0Ooil OMIMOKM M OJHOTO HEA0YETa, WU He
0oJjiee IBYX HEIOUETOB.
4-5 Gamma — CTyHEHT MPaBWJIGHO BBITOJHII HE MEHEE ITOJIOBHHBI
paboTHI WK TOMYCTHI He Oojiee IBYX IpyOBIX OIMUOOK, WK He Ooliee
OITHOM TPyOO# M OxHOM HETpyOO¥ OMMOKM W OMHOTO HEAOoYeTa, WIIN
He OoJyiee IBYX-TpeX HETPyOBIX OIMWOOK, WM OXHOW HETpyOoit
OIMOKN M TPEX HEIOYETOB, WIH MPH OTCYTCTBHH OIIMOOK, HO MpPH
HaJMYUHU YETHIPEX-TISITH HEAOYETOB.
2-3 Oamna — CTyOEHT TpPaBUILHO BEHITIONHUI MEHEE IIOJIOBUHBI
paboTHI, TOMYCTHII HECKOJIBKO HEIOYETOB.
1 Gamnm — CTymeHT NpaBWIBHO BBIMONHWI He Oomee 25% paboThl,
JIOTTYCTHII HECKOJILKO HEIOUETOB MIIA OoJiee 3 rpyOBIX OMIHNOOK.
buotexHosnorus | Beimonne 5 CTyneHTsl B paMKax CcaMOCTOSTEIBLHOW padOThI B MaJIBIX TpyIIax
1 TIPOOIeMBI HUE (5-7 den.) mnpopabaTeIBAIOT yKa3aHHBIE TEMBI W  BBIOTHIIOT
3aIIUTHI MpaKTHYEC MpaKTHdeckue padoThbl, pe3ynbTaThl O(POPMIISIOTCS B BHAE OTYUETOB,
OKpYXKaromei |Kux padot OTICHKA TI0 0ajutaM paHXUpPyeTCsto OT 3 10 5.
cpensl
MuxkpoxioHans | Beimosne 5 CTyneHTsl B paMKax CcaMOCTOSTEIBLHOW padOThI B MaJIBIX TpyIIax
HOE HUE (5-7 den.) mnpopabaTeIBAIOT yKa3aHHBIE TEMBI W  BBIOTHIIOT
pa3MHOXKEHHE. |TPaKTHIeC MpakTHdeckue paboThl, pe3ynbTaThl O(POPMIISIOTCS B BHAE OTYUETOB,
Knerounas u | kux pabor OTICHKA TI0 0ajutaM paHXUpPyeTCsto OT 3 10 5.
TeHEeTUYECKast
WHXESHEPHSI.
[MepcrextuBbl | Boimomae 5 CTyneHThl B paMKaX CaMOCTOATEIBHOH pa0OTBl B MallbIX TPYIIIax
pa3BUTHUSA HUE (5-7 wen.) mnpopabaThiBalOT yKa3aHHBIE TEMBI ¥  BBITIOTHIIOT
OMOTEXHOJIOTHH |[TPaKTHYEC MpaKTHYeCcKue paboThl, pe3ynbTaThl O(POPMIISIOTCS B BUAE OTUCTOB,
KHX paboT OIICHKA 110 0ayyiaM paHXUPYETCSIO OT 3 10 5.
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Kontpon 10 Ha nucemeHHyI0 KOHTpONbHYIO pabory orBomutcs 90 MunHyT (BCe
bHas 3aHsATHE). TeMa paboThl CBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
padora(x 8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 omHMOOK U HEIOYETOB,
OHTPOJIBH JOMYCTHII He OoJiee OHOTO HeAoUeTa.
blIii cpe3) 6-7 0anoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHI B
Hell He Oojiee OIHOM HEerpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.
4-5 Gaya — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMYCTHI He Oonee ABYX rpyObIX OmMOOK, Wi He Oomee
OJHOU TpyOOif U OTHOW HErpyOOi OMMOKK W OJHOTO HEIOUYeTa, WU
He OoJee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.
2-3 Oamna — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.
1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOTMYCTHIT HECKOJIBKO HEAOUETOB HIIH Oojiee 3 TpyObIX OLIHOOK.
8. [TocemaeMocTs 10 Crynent nocetun Bce 100% 3aHsaTHi.
IIpeMuansHbIC OaITHI 20 JloToTHUTENbHBIE TIPEMHUAIbHBIE OAJIIBI MOTYT OBITh HAuMCIICHBI 3a
KaueCTBEHHOE BBICTYIIJICHUE Ha CEMUHAPCKUX 3aHATHSIX.
10. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YIOBJICTBOPUTEILHO»
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OuseTa Ha OLIGHKY «XOPOLIOY,
25-30 6amynoB — CTYAEHT PAacKpbLl OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».
11. |MuouBuIyallbHBIC 3aIaHUs, 60 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETO
C IOMOILBIO KOTOPBIX KOHTPOJISL U KOHTPOJIBHBIE CPE3bI
MOXKHO HaOpaTh
JIOIIOJTHUTEIbHBIE OBl Ha
JK3aMeHe
12. Hroro 3a cemectp 100

HrtoroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHON 1Kajge W B TPATUIIMOHHOMN

YeThIpEX0a/UIbHON  IIKAJIe.

[TepeBon

100-6amapHOM  PEUTHHTOBOW OIEHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OtnuyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

BoinoJiHeHHe NPAKTHYECKUX padoT

Tema 1. BBenenue B npeamer

1 OcHOBHBIE LIEJH U 3a0a4U OUOTEXHOIOTUH.

2 Hctopus pa3BUTHS HAYKH.

3 Yro Takoe OMOTEXHOIOTHYECKHI MpoIiecc.

4 Kakue BBIACISIOT TPUHITUIIBEI OMOTEXHOJIOTHH.

5 IlpeumyiiecTBa OUOTEXHOJIOTUS TIEPE]] IPYTUMHU BHIAMHU TEXHOJIOTHIA.

6 IlepBoouepenHbie 3a/1a4l COBPEMEHHON OMOTEXHOJIOTHH.

13



1.
2.

Tema 2. IIpomblnieHHass OMOTEXHOJIOTHS
Texamueckast BOOPYKEHHOCTh OMOTEXHOJIOTHYECKHUX TTPOIIECCOB.
[TpUHIMITBI TEXHUYECKOTO OCHALICHHSI OMOTPOU3BOJICTB.

3.XuMuueckas KOpposHsl.

4.
. buonornueckaskopposusi.

0 3 N n

~N N L W

0 I N n bW

duznueckas (3MEKTPOXUMUUYECKAs) KOPPO3HSL.

. UHTeHCHBHOCTB pabOTHI 000PYIOBaHMUS.
. HexoTtopbie 0COOEHHOCTH KYTHTUBHPOBAHUS ONOOOBEKTOB.
. OGe3BpeRMBaHUE OTXOIO0B OMOTEXHOJIOTHIECKHUX MTPOU3BOICTB.

Tewma 3. MnxeHepHas SH3UMOJIOTHS

. Knaccugukanus pepmenTos.

. I'myOuHHBIIM MeTOx MPON3BOACTBA (PEPMEHTOB.

. [Ipon3BoACTBO (hepMEHTOB MPHU OBEPXHOCTHOM KYJBTHBHPOBAHHUH IIPOAYIIEHTOB.

. UmmoOumm3anus pepmentoB. OO0Ias XxapakTepucTuKa UIMMOOHITM30BaHHBIX (DEPMEHTOB.
. Knmaccudukanus Hocureneit s pepMeHTOB.

. MeTtoasr ummoOuIn3anuu GepMeHTOB.

. IlpumeHeHre NMMOOUITM30BaHHBIX (DEPMEHTOB.

Tema 4. buosHepreTika u 6MOIOTHYECKHE MPOIIECCHI TEPepabOTKH MUHEPATBHOTO CHIPhS

. buomeranorenes.

. Dramnel OMoMeTaHOTeHe3a.

. Ucnonp3oBaHue OTXOJ0B MUIIEBOM MPOMBIIIICHHOCTH AJIsl IOJTy4YeHHs Onorasa.
. Ucnionp30BaHMe OTXOZ0B CETBCKOTO XO3SUCTBA JIJIS MOTy4YeHHs Onorasa.

. [Tomyuyenue 6morasa B Poccun.

. [Tomyuenue 6uoraza B Uuauu u Kurae.

. [lomyuenue nemeBoro GMOCUHTETUYECKOTO 3TAHOIA.

. Cnupr - anbTepHAaTUBHBIN HCTOYHHUK YHEPTHUU.

9.

broreorexHoaorus BeIEIaYNBaAHIS METAIIOB.

10. buoreorexnomnorust odeccepuBaHus yIieu.

11. buoreorexHonorust u 60prda C METAHOM B YTOJIBHBIX ITAXTaX.

12. bruoreoTexHoOIOTHs U MOBBIIIEHHE HE()TEOTIauu IJIACTOB.

0 I N D bW

W N =

Tema 5. buorexHonorust 1 MpoOIEMbI 3aIUTHI OKPYKAIOIEH Cpelibl

. Buogerpanarus KCeHOOHOTHKOB.

. A3poOHbBIE CHCTEMbBI OYUCTKU CTOYHBIX BOJI.

. AHapPOOHBIC CUCTEMBI OUUCTKH CTOYHBIX BOJIL.

. [Tokazarenu 3arpsi3HEHHOCTH CTOYHBIX BOJI.

. OCHOBHBIEC UCTOYHHMKH 3arpsSI3HEHUS BOBI M KAY€CTBEHHBIN COCTaB CTOYHBIX BOJI.
. CnocoOBI OYMCTKHA CTOUHBIX BOI.

. ADpOTEHK, €ro Ha3HAuYCHHE.

. O4ncTKa ra30-BO3AYIIHBIX BHIOPOCOB.

Tema 6. MukpokiioHaJIbHOE pa3sMHO)KeHUE. KiieTouHas 1 reHeThuecKasi HHKEHEpUs.

. KynbTuBupoBaHue comatnyeckux KJIeTOK: XapaKTepUCTHKA, BBEJICHUE B KYJIBTYpY, [IACCUPOBAHHUE.
. [IpuMeHeHne U30IUPOBAHHBIX MPOTOILJIACTOB.

. CriocoObl nomy4eHus U KyJIbTUBHPOBAHUS MPOTOIIACTOB.

. CriocoOb! CIUSIHUS TPOTOIIACTOB.
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5. Buael comatuueckux ruOpUaIoB.

6. BO3MOXXHOCTH T'€HHOM MHKEHEPUU.

7. 'eHHas MHKEHEPUs KaK HAyKa, METOBL.

8. MeTtoabl reHHOW MHKEHEPHH.

9. UcTopus reHHOW NHKXEHEPUH.

10. OcHoBHBIE (DePMEHTHI: PECTPUKTA3BI, TUTA3BI, IIOJTUMEPA3BI.

11. MexaHnusM AeicTBUsI pecTpUKTa3, cuctreMbl MmetunupoBanus JJHK.
12. TlocTpoeHue KapT peCTPUKILIHH.

13. KoncrpyupoBanue pekomOuHanTHbIX JJHK.

Tewma 7. [lepcrieKTUBBI pa3BUTHSL OUOTEXHOIOTUH
. buonoruueckas azorpukcanus.
. bakTepuanbHble y100peHHs Ha OCHOBE KITyOCHBKOBBIX OaKTepHil.
. MUKpOOHBIE HHCEKTULIU/IBI.
. MUKpoOHBIE TTECTUIUIBI.
. bakTepuanbHble YHTOMONIATOTEHHBIE IPENapaThl.
. I'pubHBIE YHTOMOTIATOTCHHBIE TIPENAPaTHI.
. BupycHble SJHTOMOIIaTOreHHbIE MTPENapaThl.

0 I N W bW

. bakTepuanbHble y100peHHs Ha OCHOBE KITyOCHBKOBBIX OaKTepHil.
9. TexHOMOTHS TIOTYYCHHS a30TOOAKTEpUHA.

10. Texnonorus nonyuenus pochobdakrepuHa.

11. AHTHOMOTHKY U1 CEILCKOr0 XO35MCTBA.

12. MeTopl TpaHCIIaHTALUU SEP.

13. KnonupoBaHue MJICKOITUTAIOIIHX.

KounrtpoJsbHast padora

Tewma 4. buosHepreTrka u OMOJIOTHYECKHE TTPOIIECCHI MEPEPadOTKH MHHEPATLHOTO CHIPhS
1 MukpoOnoIOrHuecKuil METO] MOTy4YeHHUsI aMUHOKHCIIOT.
2 MuKpoOHOIIOrHYeCKUNA METO/T TTOJTyYeHHUSI aHTHOMOTHKOB.
3 depmeHTHBIE penapaTbl, 0COOCHHOCTH MOTY4YEHUS, TPUMEHEHHUSL.
4 ITpoayueHThl U Cpebl.
5 BuOTEeXHOJOTHS B PELICHUE YHEPTETHUECKUX MTPOOIIEM.
6 Vcnonp3oBaHME MUKPOOPTaHU3MOB B ITPOLIECCAX AOOBIYH MOJIE3HBIX HCKOIAEMBbIX.
7 BUOTEXHOJIOTHYECKUE METO/IbI IEPEPaOOTKU TOPOACKUX CTOYHBIX BO/I.

TecrupoBanue

Tema 1. BBenenue B npeamer
1. BOo3HMKHOBEHUE FTEHOMMKH KaK Hay4HOM JUCLUIUIMHBI CTAJIO BO3MOXHBIM I1OCIIE:
1. ycranoBnenus crpykrypsl JJHK
2. co31aHMs KOHLEIIIUY TeHa
3. nuddepeHnmay CTPYKTYPHBIX U PETYIATOPHBIX YUYACTKOB IeHa
4. IOJHOTO CEKBEHUPOBaHMS F'€HOMA Y psiJia OpraHU3MOB
5. pa3pa0oTKu MeTO/10B CEKBEHMPOBAHMSA IT'eHOMA
2. Cy1ecTBEHHOCTb I'€Ha Yy IaTOT€HHOTO OPraHn3Ma — KOAUPYEMBbIil TeHOM ITPOAYKT HEOOXOAUM:
1. st pa3MHOMKEHUS KIETKU
2. A1 NOAJCPKAHUS XKU3HEACITETbHOCTH
3. ISt THBA3UU B TKAHU
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4. N1J11 THAKTHBAIUM AHTUMUKPOOHOT0 BelecTBa

5. 14 oAaBJIEHUSI UMMYHHOW CHCTEMBI YeJIOBEKa

3.IIporeoMuka xapakTepu3yeT COCTOSIHIE MUKPOOHOTO MaTOTeHHA:
1. mo ¢hepMEeHTATUBHON aKTUBHOCTH

. TI0 CKOPOCTH pOcCTa

0 IKCNPECCHH OT/IEJIbHBIX 0€JIKOB

. IO HaXOXKJICHUIO Ha KOHKPETHOM CTaIMK POCTOBOTO ITHKJIA

. TIO YyBCTBUTEIBHOCTH K OTIPE/ICIICHHBIM aHTHOMOTHKAM

. JI7s moIyYeHust MPOTOILTIACTOB U3 KJIETOK TPUOOB UCIIONB3YETCS
. JIN30ITM

. TPUIICHH

. “ynuTOYHBIN GpepMeHT”

. TICTICHH

aMmmnJa3a

. 3a 00pa3oBaHKEM NPOTOIIACTOB U3 MUKPOOHBIX KJIETOK MOXHO CIEIUThH C TOMOIIBIO METOIOB:
. BUCKO3UMETPHH

. KOJIOpUMETPUHU

($a30B0-KOHTPACTHON MUKPOCKOIIUM

. MIEKTPOHHON MUKPOCKOIIUU

N B W N = 0 bW~ B Ok W

. IO CBETOPACCESHUIO B KYJIbTYPaJTbHOM KUAKOCTH
4.3 IIpomexxyTouHast aTTeCTalU 110 AUCIUIUTHHE MPOBOAUTCS B hOopMe dK3aMeHa

Tunosblie Bonpocsl 3xk3amena (OIIK-6, OIIK-11)
1 Ilpeamer OMOTEXHOIOTHSL.
2 OCHOBHbIE HaNpPaBJICHUS UCCIIEIOBAHUM, CBA3b C IPYTUMH HayKaMHU.
3 Mertons! uccnenoBanuii. OObEKTHl OMOTEXHOIOTHH.

4 TlpuHnHMB TOI00pa OMOTEXHOJOTHUECKUX OOBEKTOB: MOJIEIbHBIC U 0a30BbIE MUKPOOPTaHU3MEI,
HITaMMBI MUKPOOPTaHU3MOB, UCTIOJIb3YEMbIE B OMOTEXHOIOTHH.
5 TlpuHIMNHATBHBIE TOJXOABI K YITYYIICHUIO IITAMMOB ITPOMBIIIJICHHBIX MUKPOOPTaHNU3MOB.

Tunosble 3aganua 1 3x3amena (OIIK-6, OIIK-11)
He npenycmorpeno

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH

Onenka Komnereniuu
TIOCTYKCHHSI pe3YJIbTaTa)

OIIK-6 Nwmeer Xoporiee MpEICTaBICHUE 0 COBPEMEHHBIX
HKCTIIEPUMEHTAIBHBIX ~ METOaX  paboThl € OMOJOTHYECKUMH
00BbEKTaMH B TOJIEBBIX M J1A0OPATOPHBIX YCIOBUSAX, HABBIKA PAaOOTHI
C COBpPEMEHHOM ammaparypoi. Ha Bompocsl OTBedaeT Kparko,
apryMEHTHPOBAHO, YBEPEHHO, TI0 CYIIECTBY.

«OTIIMIHOY - =
(85 - 100 Gasos) OIIK-11 JIeMOHCTpUpYeT  BBICOKMII  YpOBEHb 3HAaHMH  COBPEMEHHBIX
MpeACTaBICHUI 00 OCHOBax OMOTEXHOIOTUYECKUX
OMOMEMIIMHCKUX MIPOU3BO/ICTB, TeHHOU WH)KEHEepUH,

HAaHOOMOTEXHOJIOTUH, MOJEKYISIpHOro MoxaeiaupoBaHus. OTBer
[IOCTPOEH JIOTUYHO, Marepuall U3JIaraeTcs 4eTKO, SICHO, XOPOLIMM
SI3bIKOM, apT'yMEHTUPOBAHO.
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OIIK-6 HNmeer  nmocrarodHoe npeCTaBICHUE 0 COBPEMEHHBIX
SKCTIIEPUMEHTAIBHBIX ~ METOaXx  paboThl ¢ OHOJOTHYECKUMH
o0beKTamu, HaBbIKU paboThI c COBPEMEHHOM
annaparypou.YBompocel,  3agaBaeMble  IIpenojaBareieM, — HE

«XOpOLIO» BBI3BIBAIOT CYILIECTBEHHBIX 3aTPyAHEHUI.
(70 - 84 Ganno) OIIK-11 JIEeMOHCTPUPYET JOCTATOYHBIH YPOBEHb 3HAHUH COBPEMEHHBIX
MpeACTaBICHUI 00 OCHOBax OMOTEXHOIOTUYECKUX u
OMOMETUIIMHCKUX MIPOU3BO/ICTB, TeHHOU WH)KEHEepUH,

HAHOOHMOTEXHOIOT WU, MOJICKYJSIDHOTO  MOACIIMPOBAHUA. OtBeT
MOCTPOCH JIOTHUYHO, MaTCpUAJl U3JIaraCTCsd XOPOIIUM SA3BIKOM.

OIIK-6 Cnabo opueHTHpyeTCcs B MeToAax paboThl ¢ OMOJOTHYECKUMU
oObekTamMu. Bompockl, 3amaBaeMbie TpENOAaBaTENIEM, BbI3BIBAIOT
3aTpyJAHCHUSI.

(YAOBICTBOPHTEIBHOY I OMK-11 JIeMOHCTpUpPYET HE JOCTAaTOYHBIM YPOBCHb 3HAHWUH 00 OCHOBax

(50 - 69 6amoB)
OMOTEXHOJOTUYECKUX W OMOMEAMIIMHCKUX TPOU3BOJICTB, TEHHOM

uHxeHepuu. OTBET He Bceraa JIOTUYHO BBICTPOEH, MaTepual
uznaraercs 6e3 NpUMEHEHUsl Hay4HO! TePMUHOIOTHH.

OIIK-6 He opuentupyercs B MeTomax pabOTBI € OHOJIOTHYCCKHUMHM
00BeKTaMH, HE uMeeT HaBBIKOB padoThI c
anmnaparypoi.fHenpaBiWiIbHO OTBEYAET HA IMOCTABJIEHHBIE BOMPOCHI
«HEYIOBIIETBOPUTEIILHOY HJIA 3aTPYAHACTCA C OTBCTOM.
(menee 50 OammoB)  |OIK-11 JIEMOHCTPUPYET CIa0blii ypOBEHb 3HAHHMN OHOTEXHOJOTUYECKUX

mpoueccoB. OTBeT He Bcerga JIOTUYHO BBICTPOEH, MaTepual
uznaraerca 0e3 MpUMeHeHus HaydyHou TepMmuHonoruu. HeyBepeHHo
1 JIOTUYECKH HETOCJIE0BATEIbHO U3JIaraeT MarepHuall.

5. MeTonnueckue ykazaHusi AJisi 00y4al0IIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIUN CaAMOCTOSTEIBHOM PabOThI O0YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueMm paboueil mporpammbl nuctuiumHabl (PITJ]), xotopas ompezaenser copepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTH.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHnue AUCIUTITMHBD),
«YuebHo-meTonyeckoe U HHGOpMAIIMOHHOE 00ecTieyeHIe TUCIUIUIMHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCHoHaAIbHBIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHE AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHO-meTomumueckoe U HH(POpMaLMOHHOE oOecleueHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX U HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JAONOJHHUTh €ro € Y4YEeTOM PEKOMEHJIOBAHHOM JOMOJIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CENaTh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccruoHabHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHON pabOTHI, 10 TeMeE MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MIOAATOTOBKE K TEKYIIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpenacts (POC).
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5.3 Pexomennamuu 1o pabore ¢ Hay4HOU 1 yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
MCTOYHHMKOB U JINTEPATYPHI IO TEMATHKE JICKIIUH.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemnieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KoHCIEKT MoXkeT ObITh BBHINOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATENIBHOM MOATOTOBKE K 3aHATHUAM JOJIKHBI COAEPkKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsI HMCIOJIb3yeMOIl Hay4yHOH JHUTeparyphl.
KoncniekT MoOXeT OBbITh OMOPHBIM (COIEP)KATh JIMIIbL OCHOBHBIE KIIIOUEBBIE IMO3MIIMK), HO TNPU 3TOM
MO3BOJIIOIIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OO0BEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypPON CTYACHT MOXKET:

- JenaTh 3allUCU IO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh IEpEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTDH aHHOTAIMH (KpaTkoe 0000IIeHHEe OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeHa1iuy 1O OATOTOBKE K OTACIBHBIM 3aJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTess cO CTYIEHTaMH IO BOIPOCaM
MPAKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TNPUMEHATHCS B pa3iMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHBII. OCHOBHBIE KaUu€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJIbHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHHs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBpEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOI'O MaT€puaa,
- padOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O Ha 3aJlaHHUC.

VYCTHBI OIpPOC MOXKET CONPOBOXKAATHCA IPE3CHTAIMEH, KOTOpas MOATOTABIMBACTCA IO OJHOMY U3
BOIIPOCOB TPAKTUYECKOTO 3aHATHA. [Ipn BBICTYIUIEHHH C Tpe3eHTanuei HeoOXoMuMo o0pamaTh BHUMaHHE
Ha TaKMe MOMEHTHI Kak:

- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMUTaeMOCTb, HAJIWYHE H
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE O(OpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
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- TMYHOCTHBIC KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COONIOIEHUE PErIaMEHTa, SMOIIMOHATLHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CHCTEMATH3UPOBaHHbBIC, TITyOOKHE U TIOTHBIE 3HAHUS 110 BCEM pa3JiesiaM IMPOrpaMMBbl:
- CcoJepXaHWE BBICTYIUICHHUS: JIOTHYHOCTh W3JIOKCHHUS Marephalia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CBOed MpodeccHoHATbHOW WIH y4eOHOU
JEeSTeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUH, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKOe M HHPOPMALIMOHHOE o0ecrieyeHre JUCUMITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Makcumon, I. B., Bacumenko, B. H., Kmumenxo, A. HN., Makcumon, A. I., Jlemxoa, H. B.
Teopernueckue U npakTUYECKUE aCHEKThl UCTIOIB30BaHMS OMOTEXHOJIOTHH U TeHHOM MHXKEHEpUH : yueOHoe
nocodue. - Becb cpok oxpaHbl aBTOpPCKOro TMpaBa; TeopeTHdeckue U TNPAKTUYECKHUE aCIEeKThI
WCIIoNb30BaHusl OnorexHosoruu . - CaparoB: A#i [1u Op Menua, 2018. - 471 c. - Tekct : 3neKTpOHHBIH //
IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/73635.html

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. IImux P. HarnsgHas OWOTEXHONOTHMS M TEHETHYECKas WHXKGHEPHs : CIpaBOYHHK. - MoOcCKBa:
JlaGoparopust 3Hanmii, 2015. - 327 c. - Tekct : snexrponnslii / DbC «KoHCynbTaHT CTyaeHTa By3a U
MmenaBy3a [caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785996324071.html

2. Topnenko B. A., Kyryzoa H. M., Ilaryauna C. K. Hayunbie OCHOBBI OMOTEXHOJOTMH : y4yeOHOE
noco6ue, 1. Hanotexnonoruu B 6uonorun. - Mocksa: [Ipomereit, 2013. - 262 c. - TekcT : 35neKTpOHHBIH //
2ObC «YHUBEPCUTETCKAS OubIMoTeKa OHJTAITHY [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=240486

3. XKaitnbaena, I". K., Maxaraesa, XK. b., McabexoBa, M. C., Typnanosa, P. M. OcHOBbI OMOTEXHOJIOTHH :

Kypc Jekuuid. - Becb cpok oxpanbl aBTopckoro mnpasa; OcHoBbI OuoTexHonoruu. - Anmarsl: Hyp-ITpuHT,
2016. - 57 c. - Tekcer : anexkrponnsiit // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/67114.html

6.3 VHbpIe NICTOUHMKMU:

1. buomonexymna - https://biomolecula.ru/

2. Knaccuueckas u Mosekymsipaasi Ouonorus - http://molbiol.ru/
3. Mon6uo.py - http://molbiol.ru/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIE 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATUN 11O JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUaAJIbHO-TCXHUYCCKOC
OGCCHG‘-IGHI/ICZ y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATUN JICKHIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIEr0 KOHTPOJIA M IPOMEXKYTOYHOM arrecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPEACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCcTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnist mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHuS,
00eCIeunBaroIIe TEeMATHIECKUE WILTIOCTPAUU (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTHBHAS TOCKA).

JInnieH3MOHHOE MTPOTpaMMHOE 0OeCTIIeYeHHE:
Microsoft Office [Ipodeccronanbhsrii mioc 2007
7-Zip 9.20
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Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Omneparmonnas cuctema Microsoft Windows 10

Kaspersky Endpoint Security mans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

[Ipodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. IPR BOOKS: snextponno-6ubnnoreunas cuctema. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a nanubix . — URL: https://www.scopus.com

3. Springer Open (pecypcel Springer OTKpbITOro noctyma): ©6a3a  gaHHeiX. —  URL:
https://www.springeropen.com
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