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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucumnnuHbl: CdopmupoBaTb KoMMneTeHuun obydatollerocs B 06MacTU  UHXEHEepPHOM 3aluThl
oKpy>KatoLLleid cpefbl, NO3BONAIOLWMNE NPUMEHUTb 3HAHUS, YMEHUS M NUYHbIE KadecTBa ONS YCMELIHOro pelleHus B CBoei
npodeccuoHanbHo AesTenbHOCTM 3adad oxpaHbl OKpyXatolen cpefbl, pecypcocbepekeHuss Ha OCHOBE WCMOMb30BaHMS
BUOMOrMYECcKNX CUCTEM.

1.2 3apaum AUCLUNNUHDI:

O3HakoMuTb OBy4yaloWMXCs C COBPEMEHHLIMM BUonornyeckumm obbekTamm U MeTogamMu  SKOJOTMYEeCKOoW
OunoTexHonoruu;

O3HakoMUTb o6yqa|ou.|,|/|xcs| C HanpaBneHnamm pa3BnTuA TEXHUKU n TexHonormm paunoHanbHOro
npupoaononb3oBaHnA U 3alUUTbI 0|<py>|<a|ou.|,el7| cpeabl C UcnoJjib3oBaHMeMm Oroxmmmyeckoro noTeHumnana MMKpoopraHmM3moB U
pacteHun;

Hay‘-WITb 06yqarou.w|xcs| paunoHanbHOMY Bbl60py Ovonormyeckmx OOGBEKTOB, C MO3MLUN  UX AOCTYNMHOCTN "
BMOTEXHONOMNYECKNX BO3MOXHOCTEN.

1.3 TpeboBaHuA K NpeaBapuTeNibLHOM NOAroToBKE OOy4aloLerocs:
MpenBapuTenbHas NOAroTOBKA NpeanonaraeT co3aaHne OCHOBbI Anst GOPMUPOBAHNST KOMMETEHLMIA, yYKa3aHHbIX B M.
2, PN U3y4EeHUN OUCLUMUMIINH:

Okonorunyeckas Xumusi
OHeproxnMmnyeckme NpoLecehl 3aLuUTbl OKpYyXKatoLLen cpeabl
CoBpeMeHHble Nnpobnembl TexHocdepHon besonacHocTn

2 KOMMNETEHUWU OBYYAIOWENOoCA, ®OPMUPYEMbBIE B PE3YNIbTATE OCBOEHUA OUCLUMININHDbI

MK-1: Cnoco6eH NpoBOAUTL IKONMOrMYEeCKUA aHanNu3 NPOEKTOB paclUMPeHUs, PeKOHCTPYKLUUN, MoAepHU3aLmmn
OeACTBYIOLMX NPOU3BOACTE, CO34aBaeMbIX HOBbIX TEXHONOMMI U 060pyAOBaHUs B OpraHM3auum

3HaTb: Guonornyeckune CUCTeMbl, MPpUMEeHsAeMble B I'IpOMbILIJJ'IGHHOVI BMoTEXHOMNOMNMN.

YMeTb: OpUEHTUPOBATLCS B COBPEMEHHbBIX BMOMOrMYECKMX MeToAax 3aluThl OKpYKaloLen cpeabl OT PasfNYHbIX XMMUYECKUX
1 6ronornyecknx 3arpasHMTenen.

BnapeTb: HaBblkaMu Hay4YHOro nccnenosaHusa B obnactu I'IpaKTI/ILIeCKOVI BroTexHonornm.

MK-2: CnocobeH ycTaHaBNMBaTb NPUYMHbI U NOCNEACTBUA aBapUNHbIX BbIGPOCOB 1 COPOCOB 3arpsA3HAIOLLUNX
BelleCTB B OKpYyXatlolLLylo cpefy, NoArotaBnMBaTthb NpeanoXxeHus no npeaynpexaeHnto HeraTUBHbIX NOCneACTBUN.

3HaTb: O6MO00OBLEKTBI IKONOrMYECKon BMoTexHomnornm; BuoTexHonormyeckne cnocobbl nepepaboTkn OTXOOO0B AEATENbHOCTH
yenoBeka.

YMeTb: 0GOCHOBaHHO BbiGMpaTb MeToAbl GUOTEXHOMOrMM, OGecneymBaloLLMe CHIDKEHWE aHTPOMOreHHOro BO3AEWCTBUA Ha
OKPY>KaloLLY0 Cpeay.

BnapeTb: HaBblkaMu uccnegoBaTeNbCKON pa6OTbI Nno oueHke MUKPOOpraH3MoB OEeCTPYKTOPOB Pa3sinyHbIX 3arps=|3H|/|Tene|7|.




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE

KoHTakTHas
paboTta

cP MHHoBAaL. dopma

dopmbl | Tekywero
(faitl) (J;EI;I) (acel) | oasmuin KOHTPONS

HavmeHoBaHWe u cogepkaHve pasaernos,
TEM U y4EOHbIX 3aHATUIA

CewmecTtp
(kypc ansa 3A0)

Pasgen 1. BuotexHonorus kak anemeHT
TexHocdepHon GesonacHoCTH

Tema 1. lNpegmeT aKonornyeckomn

OunoTexHonornu, ee Lenu 1n 3agadun.
MpakTnyeckue 3aHaTUA 2 1 8 ra
"BMoTEexXHoorMyeckme MeToasl U cpeacTea

3alLMTbl OKpyXatoLen cpeabl”. Mp

Tema 2. Jkonorms MMKPOOPraHNM3mMoB.
OcCHOBHbIe HanpaBneHne NCnonb30BaHUs
MWKPOOPraHM3mMoB B MPOMBbILLSIEHHON 2 3 8 ra
akonoruu. MNMpakTuyeckme 3aHATUSA
"MwukpoBHble GroLeHO3bI".

Pasgen 2. cnonb3oBaHne BbICLLUUX PaCTEHUN
B OMOTEXHONOrMYECKNX npoueccax.
dutopemegunaumns

Tema 3. buotexHonorus 06e3BpexmnBaHus
CTOYHbIX BOA pacTteHusamu. Npaktunyeckne 3 3 8 ra Mp
3aHATMSA "TexHonornm Limnosolid".

Tema 4. dutopemegunarms noys.
MpakTuyeckne 3aHaTus "MukpobHas 3 2 10 ra
depmeHTayma".

Pasgen 3. buotexHonornyeckune npoueccol
nepepaboTkn 0TX040B 4

Tema 5. MukpobHas 6uogecTpykums un
ob6e3BpexnBaHne oTxodoB. MNMpakTuyeckue
3aHATMa " OTxoabl: gerpagauus,
TpaHcdhopMaunus, peuuKkmHr". Mp

Tema 6. BuotexHonornyeckme npobnemol
NCNoNb30BaHUA HACEKOMbIX U rpuboB ang
nosiy4eHve BTOPUYHbIX PECYpPCOB N3 OTXOAOB. 2 1 12 ra
MpakTunyeckme 3aHaTMa " TexHonornm
BEpMUKYnbTMBaLUN".

Pasgen 4. CoBpeMeHHble MONeKynspHo-
Buonornyeckme MeToAbl NCCreoBaHNs

Tema 7. OCHOBbI FEHOMHbIX UCCreaoBaHN.
MpakTnyeckue 3aHatus "MonyyeHne OHK n3 1 2 12 ra
TEXHOreHHbIX OTXOO0B U CTOKOB". Mp

Tema 8. MNUP B peanbHOM BpeMeHN.
CekBeHnpoBaHue 61ononMvepos.
MpakTnyeckme 3aHaTus "TexHonorna
CRISPR".

2 2 12 rn

Utoro B cemecTpe (Ha kypce ansa 3A0) 17 17 83

KOHch'IbTaLI,I/IM M NMPpoOMeXyTo4YHad aTtrectauua

(Ok3ameH) 2.5 24,5

Bcero koHTakTHasA pa6ota n CP no

JVUCLIMMIMHE 36,5 107,5

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBsoe npoekTupoBaHune y4ebHbIM NaHoM He npegycMOTPeHo

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOW ATTECTALMU




5.1 OnucaHue nokasarenen, KputepueB n cuctemMmbl oueHnBaHusA pe3ynbTaTtoB OGy‘-IeHVI;I

5.1.1 NMokasaTtenu oueHUBaHUA

Kopn HanmeHoBaHWe oLeHOYHOro
MokasaTtenu oueHnBaHNS pesynbTaToB 0byveHus
KOMMeTeHumn cpencrtea

OnuncbiBaeT GMonorn4yeckne CUCTEMbI, MPUMEHSAEMbIE B MPOMBbILLIIEHHOM
GrnoTtexHonornn.
AHanmampyeT coBpeMeHHble Bronornyeckme Metoapbl 3aunTbl Bonpockl gnsa yctHoro

MK-1 OKpYXatoLLen cpefbl OT PasnuyHbIX XMMUYECKMX U BUONOrnyeckmx cobecepnoBaHus. [NpakTunko-
3arpsAsHUTENENn. OpWEHTMPOBAHHOE 3aJaHue.
MpepnaraeT MeToAbl HAY4YHOTO UCCNeaOBaHUSA B 06n1acTu NpakTU4eckom
OunoTexHonornn.
[aeT xapakTepncTmky 6006 BEKTOB aKONOrMYeCKon BMoTexHonormu,
OnoTexHonorudeckne cnocobbl NnepepaboTkn OTXOA0B AEATENBHOCTH
YyernoBeka. Bonpockl gns ycTtHoro

MK-2 BbibupaeT meToabl bnoTexHonornm, obecneymnBatoLLMe CHDKEHNE cobecenoBaHus. NpakTuko-

aHTPOMOreHHOro BO3AENCTBUSA Ha OKPYXKatoLLyto cpeay.
McnonbayeT Heobxoaumble MeToAb! UCCreaoBaTenbCKon paboTkl No
OLIEHKE MUKPOOPraHM3MOB [IECTPYKTOPOB PasnnyHbIX 3arpssHUTENei.

OpPVEHTUPOBaHHOE 3afaHue.

5.1.2 Cucrtema 1 KpuTepum oueHUBaHuUA

LWWkana oueHnBaHns

Kputepuun oueHnBaHnsa cpopMMpoOBaHHOCTU KOMMETEHLNIA

YcTHOe cobecenoBaHue

MncbmeHHas paboTta

5 (oTnun4HO)

IMonHbIN, ncyepnbiBaOLWUN OTBET, ABHO
OEeMOHCTpUpYOLLMIA rNyboKoe NOHUMaHne
npeameTa 1 LUMPOKYH 3pYANLIMIO B
oueHuBaemon obnactu. Kputnueckun,
OpUrMHarnbHbIA NOAXOA K MaTepuany.
KayecTBO UCMONHEHUsI BCEX 3NEMEHTOB
3a[jaHuNs NOSTHOCTbLIO COOTBETCTBYET BCEM
TpeboBaHusAM.

4 (xopoLwuo)

OTBeT cTaHOapTHbIN, B LIESIOM
Ka4yeCTBEHHbIN, OCHOBaH Ha BCEX
0653aTeNbHbIX UCTOYHMKAX UHGOPMAaLNK.
MpucyTcTBYIOT HEGOoNbLUME Npobensl B
3HAHMWSAX UMW HECYLLIECTBEHHbIE OLUNOKN.
PaboTa BbINnonHeHa B COOTBETCTBUM C
3apgaHuem. Mimerotcs oTgenbHble
HeCyLLLeCTBEHHbIE OLUMOKN UMK
OTCTYNNEeHUs OT NpaBun opopmneHus
paboThbl.

3 (yooBneTBOpuUTENbHO)

OTBeT BOCNpOU3BOAUT B OCHOBHOM TOSbKO
NeKLMOHHblIe MaTepuarsbl, 6e3
camocTosiTenbHon paboThl ¢
pekoMeHA40BaHHOMW NMTepaTypomn.
[eMoHCTpupyeT NoOHNMMaHue npeameTa B
uenowm, 6e3 yrnybneHus B getanu.
MpuCyTCTBYIOT CyLLECTBEHHbIE OLUMOKN UMK
npo6enbl B 3HAHUSAX MO HEKOTOPbIM TEMaM.
3apaHve BbINOMHEHO NOMHOCTLIO, HO B
paboTe eCTb OTAENbHbIE CYLLECTBEHHbIE
OLMBKM, NMMBO Ka4yecTBO NpeacTaBeHNs
paboTbl H13koe, Nnbo paboTa
npeacTaBreHa ¢ onosgaHuem.

2 (HeyOoBnNEeTBOPUTESBLHO)

HenoHumaHue 3agaHHOro Bonpoca.
HecnocobHocTb cchopmynmpoBaTh XOTA Gbl
oTAernbHble KOHLENUUU AUCLUMIIVHBI.
MonbITKa CNUCbIBaHWSA, UCMOMb30BaHUSA
Hepa3speLleHHbIX TEXHUYECKMUX YCTPOUCTB
UMK NOMb30BaHWSA NOACKa3KoW Apyroro
YyernoBeka (BHe 3aBUCMMOCTM OT
YCMEeLHOCTM Takon NOMbITKK).
MpeacTtasneHune Yyxoi paboTsl, Nnaruar,
nnbo oTKas oT npeacTaBneHns paboThbl.




5.2 TunoBble KOHTPOJbHbIE 3aAaHUSA UM UHble MaTepuarbl, He06xoAMMble AN OL,eHKU 3HAHUNA, YMEeHUN,
HaBbIKOB U (UNN) ONbiTa AeATeNIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Cemectp 4

1 OKonormsa MMKpoOopraHM3mMoB.

2 OcCHOBHbIE TUMbI BUOTEXHOMNOMMYECKNX COOPYXKEHUI C NCMOMb30BaHNEM BOLHON pacTUTENbHOCTH.

3 CyLWHOCTb BUOXMMMNYECKMX MPOLECCOB OYMUCTKN CTOYHBIX BOA, MX OCODEHHOCTU 1 NpenmyLlecTBa.

4 BuoTtexHonorun nepepaboTkm n ob6e3BpexnBaHms 0OTX040B.

5 BuoTtexHonormsa nony4yeHns aKonorn4eckn YNCToro Tonnmea.

6 duTopemeamnaums noys.

7 Ponb BTOpMYHbBIX MeTabonMToB pacTeHnn B npoueccax utopemeanaumm n TpaHcpopmarmm sarpsasHeHn.

8 MonnmepasHo-LenHas peakumsi. HazHauyeHne n NpMMeHeHne B SKorornyeckon bnuotexHonoruu.

9 3HayeHne reHHOW MHXXEeHepUM B aKoslormydeckon druotexHonornn. Metogpl Boigenennst JHK.

10 CekBeHnpoBaHue 6rnononnmepos. CyLHOCTb, Ha3Ha4YeHne, NCMOSb30BaHNE B peLIEHNN 3a4ay IKONOTMYECKON
BroTexHonormm.

11 MpeameT akonorn4yeckon GUOTEXHOMOIMK, ee Lienu 1 3agadn.

12 BMOTeCTmQOBaHme. HasHaueHune 1 NnpMMeHeHne B OLIEHKE 3arpsA3HeHUs (TOKCUYHOCTN) KOMMOHEHTOB
NpMpoLHON cpeapl.

13 MukpobHasi [EeCTPYKLUS NNACTUKOBbIX OTXOO0B.

5.2.2 TunoBble TECTOBbIE 3aAaHNA

He npegycMoOTpeEHbI.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afJaHNA (3agayu, Kerchbl)

1. Onpepenute uenecoobpasHyto NocrneoBaTeNbHOCTb Onepaunuii B CUCTEMaX OYMCTKM CTOYHbIX BOA CO
cTaguen BUooYnCTKN, NpUBEANTE NpUMepPbI Bbibopa annapaToB ANs pasnuyHbIX CTagui.

2. ObocHywTe BbIOOp TECT-00BHEKTOB AN NPOBEAEHMS TOKCUYECKOrO aHann3a Mmetogamm bMoTecTMpoBaHns
XUOKNX 1 TBEpAbIX hpakLmii OTXOA0B.

3. OxapakTepusyinTe OCHOBHbIE 3Tarnbl MUKPOOMONOrMYECKON AECTPYKLMU OTXOO0B Ha 00BbeKTax (MOnMroHax,
UINOBbIX KApTax U T.4.) NOABEPXEHHbIX NPSIMOMY BIUSAHUIO KIMMaTUYECKUX U3MEHEHNIA.

5.3 MeToanyeckue maTepuansi, onpegensitolime npoueaypbl oueHMBaHWUS 3HaHUWA, YMEeHUI, BnageHui (HaBbIKOB
1 (MNn) NpakTUYECKOro onbiTa AesATeNIbHOCTH)

5.3.1 YcnoBus gonycka oby4atrolerocsi K n(poMexxyTo4yHoM atrectaumMm U nopsiAok NMKBUAaLMM akageMm4eckomn
3a0MKeHHOCTH

MpoBeaeHe NPOMEXyTOYHON aTTeCcTaLmMmn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHBIM aktom CMGIYMNTA
«MonoxeHne o NPOBEeAEHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obyvatoLLmnxcsi»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHas + [NMncbmeHHasn KomnbloTepHOE TeCTUpOBaHUe NHasa

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum nNo AUCUunimHe

* BpeMaA Ha NoAroTtoBKy K YCTHOMY cobecepoBanuto coctaensieT 30 MUHYT;
* BbINOJIHEHNE NPAKTUKO-OPUEHTUPOBAHHOIO 3aaHNA COCTaBndaeT 30 MUHYT.

6. YYEBHO-METOOMYECKOE N UH®OPMALIMOHHOE OBECMNEYEHUE OANCLUUNITUHBI
6.1 YyebHasa nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO | [op n3paHua | Ccblinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa

Manpeeea, O. O, dutopemeamnaumsi Bogpl ¢ Camapa: Camapckuii http://www.iprbooksh
KonHuHa, A. 10. NoMOLLbLI0 YPYTU MyTOBYaTON rocyapCcTBEHHbIN 2018 op.ru/91140.html

1 dnogev kaHaackon TEXHUYECKNI 1
yHuBepcuteT, 96C ACB

Buswes, K. B., OCHOBbI MPOMbILLIEHHON http://www.iprbooksh
buswes, b. K., OunoTexHonornm Anmater: Hyp-MpuHT 2015 op.ru/67117.htmi

Kupkumbaesa, XK. C.,
Makobys, A. XK.




Mpocekos, A. 1O., OcHoBbl bUOTEXHOMNOrNU KemepoBo: KemepoBckuii http://www.iprbooksh
Kpwurep, O. B., TexHONoru4Yeckumn op.ru/61271.htmi
MwuneHTtbeBa, U. C., VHCTUTYT MuLLLEeBON 2015
Babuy, O. O. NPOMBILLAEHHOCTY
[JonryHun, B. H., BbuoTtexHonornyeckme TamboB: TamBoBCKUI https://www.iprbooks
MpoHuH, B. A. npoueccsl 1 annaparbl rocyapCTBEHHbIN 2020 hop.ru/115710.html
TEXHUYECKMI
yHuBepcuteT, O6C ACB
3unaes, [. B. BruoTtexHonorns nuweBbIxX Camapa: Camapckuii https://www.iprbooks
NpPOAYyKTOB rocy4apCTBeHHbIN 2022 hop.ru/122179.html
TEXHUYECKMI
yHuBepcuteT, O6C ACB
Wcmawnnos, H. M. BuoTtexHonorusa Mocksa, Bonoraa: WHdpa https://lwww.iprbooks
HedTenobbIun. MNpuHUMNBI K1 -l’/IH>|<eHepM';| P 2021 hop.ru/115108.html
npuMeHeHne
6.1.2 lononHuTenbLHaa yyebHaa nutepatypa
Llabunes, O. B., BapomembpaHHble ] - http://www.iprbooksh
CrenaHos, C. B., TeXHomnormm Camapa: CaMapCKleM op.ru/105004.htmi
CtenaHos, A. C. AeMUHepanusauumn B roCyAapCTBEHHbIN 2020
npoueccax BOAOCHabXeHns TeXHnHecknm
W BOJOOTBEAEHUS yHusepcuteT, O96C ACB
CmupHoB, B. A, depmeHThbl. Knaccudukauus Camapa: Camapckuii http://www.iprbooksh
Knumoukuh, 1O. H. 1 HomeHknaTtypa. 4.1l rocyqapCTBeHHbIN 2017 0p.ru/91128.html
TEXHUYECKNIA
yHuBepcuteT, O6C ACB
Honrux, C. T. YyebHoe nocobue no reHHomn https://www.iprbooks
WHXeHepumn B BnoTexHonornm Anmatbl: Hyp-MNpuHT 2014 hop.ru/67169.html
pacTeHuin
Obiwntok, J1. C., BBeneHve B HanpaBneHue. KemepoBso: KemepoBsckuii https://www.iprbooks
Kpurep, W. C., O.B., A. |BrnotexHonorua TexXHONorm4yecknin hop.ru/61262.html
B., MunenTbeBa,, UHCTUTYT NULLLEBOA 2014
MNo3aHsikoB.a, NPOMBILLMEHHOCTY
3unaes, [. B. BuoTexHonorus nuLeBbIX Camapa: Camapckuin https://www.iprbooks
NpPoAyKTOB rocynapCTBEHHbI 2020 hop.ru/105198.html
TEXHUYECKUN
yHuBepcuteT, O6C ACB
BypuHckas A. A., BuoTtexHonornyeckme CankT-MeTen6vor http://publish.sutd.ru/
KyaopsiBuesa E. B. npoLeccbl B XMMnmn CFIGFYI'I%D,yp ’ 2022 tp_ext_inf_publish.ph
BOJIOKHUCTbIX MaTepuanos p?id=202227

6.2 NMepe4veHb NpodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CMPABOYHbIX CUCTEM
1) Poccuiickuin nngekc HayqHoro umtuposanus (PUHL) HAYYHAA SNTEKTPOHHAA BUBJITMOTEKA

https://elibrary.ru

2) HaumoHanbHbIN LeHTp BruoTexHonormdeckom nHcpopmaumm — https://www.ncbi.nim.nih.gov/

6.3 NMepeyveHb NULEH3NOHHOro U CBOGOAHO pacnpoCcTpPaHsAeMoro NporpamMmHoOro oéecrne4vyeHus
MicrosoftOfficeProfessional

Microsoft Windows
6.4 OnucaHue maTepuanbHO-TeXHMYeckon 6a3bl, He0O6XoAUMON Ans ocyllecTBIeHUs o6pa3oBaTeNibHOro
npouecca no gucumnivHe

AyauTopus OcHalueHne

MynbTumMeauniiHoe o60pyaoBaHMe, KOMMNbIOTEPHASA TEXHMKA C BO3MOXHOCTBIO NMOAKMI0YEeHMs K
KomnbtoTepHbilii knace | ceTu «MHTepHeT» 1 obecneyeHneM AocTyna B ANEKTPOHHYI0 MHCOPMAaLMOHHO-
obpasoBaTenbHyto cpeay

MynbTumeauinHoe obopyaoBaHue, creunanmanpoBaHHas Mmebernb, Jocka
JlekumoHHas Y Py ’ P ’

ayautopust

CneuuanuamposaHHas mebenb, gocka
YyebHas ayautopust
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