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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucumnnuubl: CdopmMupoBaTb KOMMNETEHLMU Oby4vatowlerocss B 06NacTv WMHXEHEpPHOW 3aluThbl
OKpy>KatoLLen cpefbl, NO3BONAOLWMNE NPUMEHNTL 3HAHWS, YMEHNS N NINYHbIE KaYyecTBa AN YCMNELHOro peLleHns B CBOEW
npodeccnoHanbHOM OesTEeNbHOCTM 3afdad  OXpaHbl  OKPYXXaloWen cpenpl, pecypcocbepexxeHns Ha OCHoBe
NCMNONb30BaHUs ONONOrMYECKUX CUCTEM.

1.2 3agaum gcuMNInHLI:

OsHakoMnTb OBy4aloLMXCA C COBPEMEHHbIMW Buonormyeckumm obbekTamm 1M MeTogamu  IKOMOorMyeckom
OnoTexHonoruu;

O3HakoMUTb OOyYaloLWMXCA C  HanpaBneHUSIMU  PasBUTUS  TEXHUKM W TEXHOMOIMM  pauMoHaribHOro
NMPMPOAONOSbL30BaHMSA U 3aliMTbl  OKpyXKalolleh cpedbl C  MCMOMb30BaHMEM  BGUOXMMMYECKOrOo  MoTeHumana
MWKPOOPraHU3MOB U pacTeHWN;

HayunTtb oby4atoimxcsi paumMoHanbHOMY BbIOOpY OMOMOrnMyeckMx OOBEKTOB, C MO3ULUWU UX AOCTYMHOCTU U
OMOTEXHONOrMYECKNX BO3SMOXHOCTEN.

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe OOy4aloLerocs:

MpenBapuTensHasi NOAroTOBKa NpegnonaraeT co3gaHne OCHOBbI AN (POPMUMPOBAHMS KOMMNETEHLMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMIINH:

3Jkonornyeckas XxmMmus

SHepFOXVIMW-IeCKI/Ie npoueccChbl 3alinTbl Opr)KalOLIJ,eVI cpenbl

2 KOMMNETEHUMU OBYYAIOWWEINOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLUNINNHDbI

MK-1: Cnoco6eH NpoBOoAUTL IKONOrMYECKUiA aHanNu3 NPOeKTOB PaCLUMPEHUS, PEKOHCTPYKLMKU, MOAEePHU3aLUN
AEACTBYIOLMX NPOU3BOACTE, CO34aBaeMbIX HOBbLIX TEXHONOrMI U 060pyAOBaHUs B OpraH1M3aLuum

3HaTb: Gmonornyeckue CUCTEeMbI, MpUuMeHAeMble B I'IpOMbILIJJ'IeHHOIZ BMOTEXHOMNOMNN.

YmeTb: OopueHTnpoBaTbCA B COBpPEMEHHbIX Ovonornyecknx meTtogax 3allmTbl Opr)KaIOU.I,eVI cpeabl OT pas3fiMyHbIX
XUMNYECKUX 1 BUONOrNYECKNX 3anF|3HVITeﬂel7I.

BnapeTb: HaBblkamu Hay4YHOro nccriegoBaHusa B obnactu HpaKTMHECKOVI BnoTexHonormm.

MK-2: Cnoco6eH ycTaHaBNMBaTb NPUYNHbI M NOCNEACTBUS aBapUNHbIX BbIBPOCOB U COPOCOB 3arpsi3HAIOLLMUX
BellecTB B OKpYyXaloLlyl cpeay, NoAroTaBrnvMBaThb NpeanoXxeHus no npeaynpexneHnto HeraTUBHbIX
nocneacTBun.

3HaTtb: ©OMOOOBLEKTHI  3KOMorMdyeckon OGuoTexHonormm; BuoTexHonornyeckne cnocobbl nepepaboTkMm  OTXOLO0B
[eATenbHOCTU YenoBekKa.

YmMeTb: o60ocHOBaHHO Bbl6|/|paTb MeToabl 6I/IOTeXHOJ'IOFVII/I, 06ecneq|/|Ba|0u.|,V|e CHWMXXeHNne aHTPONnoreHHoro BO3,C|,el7ICTBVIFI
Ha OKPYXXaIoLLYIO Cpefy.

BnageTb: HaBblkamMu wuccnefoBaTenbCckod paboTbl MO  OLEHKE MUKPOOPraHM3MOB [AECTPYKTOPOB  PasfnyHbIX
3arpsA3HMTENEN.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HanmeHoBaHue n cogepxaHve pasgenos,
TEM U y4eOHbIX 3aHATUI

CewmecTtp
(kypc onsa 3A0)

KoHTakTHas
paboTta

Jlek. Mp.
(vacel) | (4achbl)

CP
(vacobl)

MHHOoBaL.

dopmbl
3aHATUN

dopma
TekyLlero
KOHTpOnA

Paspgen 1. BuoTtexHonorus kak anemMeHT
TexHoctepHon 6e3onacHOCTH

Tema 1. MpeomeTt 3KOJTOrMYecKon
onoTexHonorMm, ee uUenM U 3agaydu.
MpakTnyeckme 3aHATUSA
"BruoTexHonormyeckme mMeToabl U cpeacTea
3aWUThI OKpYXKatoLen cpepl'”.

ra

Mp

Tema 2. 3konorms MUKPOOPraHU3MOB.
OcCHOBHble HanpaBneHne WCNoNb30BaHUs
MMWKPOOPraHM3mMoB B NPOMbILLIEHHOW
aKonorum. MpakTuyeckme 3aHATUSA
"MukpoGHbIe BrOLIEHO3bI".

ra

Pasgpen 2. Wcnonb3oBaHue  BbICLUMX
pacTeHumn B OMOTEXHONOrMYECKNX
npoueccax. Putopemegnaums

Tema 3. buoTtexHonorus obesBpexuBaHusi
CTOYHbIX BOA pacTeHusamu. [lpakTnyeckne
3aHaTUA "TexHonorum Limnosolid".

ra

Tema 4. dutopemeguaums nous.
MMpakTuyeckne 3aHATUS "MukpobHas
dhepmeHTaumsa".

ra

Mp

Pasgen 3. bruotexHonornyeckme npoueccol
nepepaboTkn 0TX040B

Tema 5. MwukpoGHas OwuogecTpykumss wu
obesBpexuBaHne oTxogdoB. [lpakTuyeckune
3aHATUA " OT1xoapl: aerpagauus,
TpaHcopMauns, pELUKNUHT",

13

ra

Tema 6. buotexHonornyeckue npobnemol
NCNONb30BaHUSA HACEKOMbIX MU rpuboB Ans
nonyyYeHve BTOPUYHbLIX  PECYPCOB M3
OTXOAO0B. MpakTnyeckne  3aHATUA "
TexHonornn BepMukynbTuBaLun".

12

ra

Mp

Pasgen 4. CoBpeMeHHble MOoneKkynspHo-
Buonornyeckne MeToabl UccnegoBaHms

Tema 7. OCHOBbI FEHOMHbIX UCCneaoBaHNN.
MpakTnyeckue 3aHaTua "Monyvyenme AHK n3
TEXHOrEHHbIX OTXOA0B M CTOKOB".

ra

Tema 8. TILUP B peanbHOM BpeEMEHMN.
CekBeHupoBaHue Brononumepos.
MpakTnyeckme 3aHATUNA "TexHonorus
CRISPR".

ra

Mp

Utoro B cemecTpe (Ha kypce ansa 3A0)

17 17

74

KoHcynbTaumm n npomexyToyHas
aTTecTauus (Ok3amMeH)

2,5

33,5

Bcero koHTakTHasa pa6orta u CP no
OUCLUUNIIMHe

36,5

107,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM MNiaHoM He NpesycMOTpeHo

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOU ATTECTALU




5.1 OnucaHue nokasarteneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUSA pe3ysibTaTOB O0y4eHus
5.1.1 MNokasaTtenun oueHUBaHUA

Kon
KoMMeTeHumn

MokasaTenu oueHnBaHUs pe3ynbTaToB 06y'~IeHl/Iﬂ

HanmeHoBaHMe oLuEeHOYHOro
cpeacTtea

MNK-1

OnucbiBaeT bronormyeckme cUCTeEMbI, NPUMEHSIEMbIE B NMPOMBbILLIIEHHON
onoTexHonoruu.
AHanunsmpyeT CcoBpeMeHHble 6uonormdeckne  MeToAbl  3aLUUTHI
oKpy)Xatollen cpefbl OT PasfNMYHbIX XUMWUYECKMX W BUONOrnyeckmx
3arpsisHuTenen.
Mpennaraet MeToAbl HAYYHOTO NCCneaoBaHMs B 061acTy NpakTUYECKOM
OMOTEXHONOrMN.

Bonpocebl ansa yCTHOro
cobecenoBaHusa. [paktuko-
OpPWEHTMPOBAHHOE 3adaHue.

MnK-2

[aeT xapakTepucTuUKy OMOOOBEKTOB 3KOMOMMYEcKom OMoTexHonoruu,
BMOTEXHOMNOMMYECKNX crnocoboB nepepaboTkn OTXO0O0B AEATENbHOCTU
yenoseka.

BbiGupaetr meTogbl GuoTtexHonornn, obecnednBalOLME CHUXKEHMWE
aHTPOMOreHHOro BO3AENCTBUS HA OKpYXKatoLyto cpeqy.

Mcnonb3yeT HeobxoauMmble MeToAbl UccnenoBaTenbCcko paboTbl Mo
OLEHKE MUKPOOPraHM3MOB AECTPYKTOPOB Pa3fNYHbLIX 3arpsi3HUTENEN.

Bonpocbl ansa yCTHOro
cobecenoBaHusa. [pakTuko-
OpPWEHTMPOBAHHOE 3adaHue.

5.1.2 Cuctema un KpMTEPUM OLLlEHMBaHUSA

LWWkana oueHnBaHus

KpuTepun oLeHMBaHUA COPMMPOBAHHOCTU KOMNETEHLIMIA

YcTHoe cobecenoBaHue MucbMeHHas paboTa

5 (oTnnyHo)

MonHbIR, ucyepnbiBalOWMA OTBET, SBHO
OEMOHCTPUpPYOLWMIA rnybokoe NoHUMaHue
npegMeTa W LUMPOKYH  3pyauuulo B
oueHuBaemMon obnactu. Kputuueckun,
opurMHanbHbI  Noaxod K martepuarny.
KayectBO UCMOMHEHUsT BCEX 3NeMeHTOB
3ajaHusl NMOJIHOCTbIO COOTBETCTBYET BCEM

4 (xopoLuo)

TpeboBaHusAM.
OTBeT CTaHOapTHBIN, B Lenom
Ka4yeCTBEHHbIN, OCHOBaH Ha BCEX

06513aTeNbHbIX UCTOYHMKAX WHGOPMaLuN.
MpucytcTBytOT Hebonblive npobenbl B
3HAHMSIX WM HECYLLEeCTBEHHbIE OLUMOKM.

3 (yoosnetsopuTenbHo) | MpuCYTCTBYIOT — CyLeCTBEHHble  OLLIMOKK

PaboTta BbINOMHEHa B COOTBETCTBUM C
3ajaHnem. NwmetoTcs oTAenbHble
HecyLeCcTBEeHHbIE OLLINOKHM unun
OTCTYNfeHnss OoT npaBun odopMIEHUs]
paboThl.

OTBET BOCMPOMN3BOANT B OCHOBHOM TOJIbKO
NEeKLNOHHbIEe martepuansl, 6e3
CaMOCTOSATENbHOM paboTbl c
peKoOMeHA0BaHHOM nutepaTypomn.

[leMOHCTpMpyeT MOHMMaHue npegmeTa B
uenom, 6e3 yrnybneHna B getanw.

unn npobenbl B 3HaHUSIX MO HEKOTOPbLIM
TemMaMm. 3agaHue BbINOSIHEHO MOMHOCTLIO,
HO B paboTte ecTb oTAenbHble
CYLLECTBEHHblE OLINOKKM, NMOO KayecTBO
npeacTtaBneHnss paboTbl HU3koe, nunbo
paboTa npeacTaBrieHa ¢ 0no3gaHueM.

2 (HeypoBneTBOPUTENBHO)

HenoHnmaHne 3aflaHHOro Bornpoca.
HecnocobHocTb cchopmynunpoBaTh XoTs Obl
oTAenbHble KoHUenuMn gucumninHbl.
MonbiTka cnMCbiBaHWS, WCNONb30BaHMWSA
Hepa3peLlleHHbIX TeXHU4YeCKnX yCTpOIZCTB
NN MNoNb30BaHMSA MOACKA3KOW ApYroro
yenoseka (BHE 3aBVMICUMOCTH oT
yCneLwHocTH Takom nonbITKN).
MpencrtaBneHne yyxow paboTbl, nnaruar,
nnbo oTkas oT npeacTaBneHns paboThbl.




5.2 TunoBble KOHTPOJIbHbIE 3aAaHUA UMK UHbIe MaTepuarbl, HeO6XoAMMbIe AN OLeHKN 3HAHUNA, YMEeHUN,
HaBbIKOB U (MNK) ONbITa AeATENIbHOCTH
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONPOCOB
Cemectp 3

1 3Konorms MMKpoopraHn3MoB.

2 OCHOBHbIE TUMbl OMOTEXHONOTMYECKNX COOPYXKEHWUI C NCMOSIb30BaHMEM BOAHOM PacTUTENBHOCTH.

3 CyLWHOCTb BUOXMMUYECKMX NPOLIECCOB OYUCTKN CTOYHBIX BOA, UX OCOBEHHOCTY 1 NpenmyLLecTsa.

4 BroTexHonornm nepepaboTkm n 06e3BpexmMBaHMSA OTXOO0B.

5 BrvoTtexHonorusa nony4YeHnst 3KONOrM4eckn YNCToro TonnmBea.

6 dutopemegmaumsi Noys.

7 Pornb BTOpMYHbIX METAbONMTOB pacTeHMi B npoueccax outopeMeanauumn n TpaHcdopmaunmn 3arpaaHeHni.

8 MonumepasHo-LenHasi peakums. HasHavyeHne n npuMeHeHne B 3KONOrMYeckom BMOTEeXHOMOrN.

9 3Ha4eHne reHHOW NHXEeHepun B aKonornveckon bnortexHonormm. Metoabl BbigenexHns OHK.

10 CekBeHvpoBaHue 6uononumepos. CyLHOCTb, Ha3Ha4YeHne, NCMOMb30BaHNE B peLIeHUN 3a4a4 SKONOrMYecKom
OUMoTEXHOMOIUMN.

11 MpeomeT akonornyeckon GUOTEXHOMNOIMK, €€ LIENU 1 3agaun.

12 BuoTtectmpoBaHue. HasHauyeHne n NnpuMeHeHNe B OLEHKE 3arpsi3HEHUS1 (TOKCUYHOCTUN) KOMMOHEHTOB NPUPOAHOW
cpeabl.

13 MukpobHasi 4ecTpyKumMs NNacTUKOBbLIX OTXOAOB.

5.2.2 TunoBble TeCTOBbIE 3a4aHNA

He npegycmMoTpeHsbl.
5.2.3 TnoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHus (3agaym, Kemchbl)

1. OnpeaennTe LenecoobpasHyto NocreaoBaTeNlbHOCTb ONepauuii B CUCTEMAx OYUCTKM CTOYHbIX BOA CO CTaaunen
BGMO0OYNCTKN, NPUBEANTE NPUMEPLI BbIOOpa annapaToB Ansi pasfnyHbIX CTagui.

2. O6ocHynTe BbIOOP TECT-OOBLEKTOB ANsi MPOBEAEHMSI TOKCUMYECKOro aHanmsa meTodamm OGMOTeCTUpPOBaHWS
XKUAKUX 1 TBEPObIX (paKumii 0TXOO0B.

3. OxapakTepuayinTe OCHOBHble 3Tanbl MUKPOOWOMNOrMYECKOW AECTPYKLUMM OTXOAO0B Ha obbekTax (nmonuroHax,
WNOBbIX KapTax U T.4.) NOABEPXKEHHbLIX NPSIMOMY BIUSIHAIO KITMMaTUYECKMX U3MEHEHWUIA.

5.3 MeToanyeckne maTepuanbi, onpeaensiowue npoueaypbl oLeHUBaHUA 3HaHUWA, YMEHUI, BafgeHni (HaBbIKOB
M (MNKn) NpaKkTMYeCKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBusa gonycka oby4atoLierocsi K NpoMexyTo4yHOM aTTecTauMm U NopsaAoK NUKBUAALUUN aKafeMUYecKomn
3a/J0/KEHHOCTHN

MpoBegeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPoOBaHO JloKanbHbIM HOopMaTuMBHbIM aktom CMGIYMTA
«MonoxeHne 0 NpoBeAEHNM TEKYLLLErO KOHTPOISA YCNEBAaEMOCTU U NMPOMEXYTOYHOM aTTecTaumm obyyatoLwmxca»

5.3.2 dopma npoBefeHUs NPOMEXYTOYHOM aTTecTaunm No AUCUUnInHe

YcTHas X MucbMeHHada KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AMCLUUNInHe

* BpeMsa Ha noArotoBKy K YCTHOMY cobecenoBaHuto coctaenset 30 MUHYT;
* BbIMOJIHEHNE NPAKTUKO-OPUEHTUPOBAHHOIO 3agaHnA COCTaBndeT 30 MUHYT.

6. YYEBHO-METOOUYECKOE N UH®OPMALMUOHHOE OBECMNEYEHUE OUCUUNJIUHBI
6.1 YuebHasa nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO [op n3paHua | Ccbinka
6.1.1 OcHoBHas y4yeb6Hasa nuTepartypa
ObILWntokK, Jl. C.,|BegeHve B HanpasneHue.| Kemeposo: KemepoBckuii http://www.iprbooksh
Kpurep, U. C., O.B., A.[BuotexHonorus TEXHOOormMyecknmn 2014 op.ru/61262.htmil
B., MuneHTbeEBa,, WHCTUTYT NULLEBOM
Mo3gHskoBa, NPOMbILLNEHHOCTH
Mpocekos, A. HO.,|OcHoBbI BnoTexHonorum KemepoBo: KemepoBckun http://www.iprbooksh
Kpurep, 0. B., TEXHOMOrMYEeCKNit 2015 0p.ru/61271.html
MunenTteesa, W. C., WHCTUTYT MULLIEBOW
Babwuu, O. O. NPOMBILLNIEHHOCTN




Busawes, K. B.,|OcHoBbI NPOMBbILLIIEHHON http://www.iprbooksh
ES:&?WBéaeBaI,SI)K_ é OnoTexHonornm AnmaTbi: Hyp-TpuT 2015 op.ru/67117.html
Mak6ys, A. XK.

Honrux, C. T. YyebHoe nocobue no reHHowm http://www.iprbooksh
UHXeHepuu B BuotexHonoruu|  Anmatbl: Hyp-IpuHT 2014 op.ru/67169.html
pacTteHumn

langeesa, O. &, |®dutopemeanauns Boabl c| Camapa: Camapckuit http://www.iprbooksh

KonHuHa, A. 1O. nomMoLb YpyTu MyTOBYaTOMN rocyaapCTBEHHbIN 2018 op.ru/91140.html
1 dnogev kaHaackon TEXHUYECKMN

yHusepcutet, O6C ACB

6.1.2 lononHuTenbHasa y4yebHas nutepatypa

Llabunes, 0. B.,|bapomembpaHHbie Camapa: Camapckuii http://www.iprbooksh

CrenaHos, C. B.,|TexHonorumn roc a. CTBEHHbIA op.ru/105004.htmi

CrtenaHos, A. C. AeMuHepanmsaumm B yAap . 2020

TEXHUYECKNI
npoueccax BOAOCHABGXeHUs yHuBepcuTeT, O5C ACB
N BOOOOTBELEHWS
CmupHoB, B. A.,|PepmenTbl. Knaccudukaums| Camapa: Camapckuit http://www.iprbooksh
KnumoukuH, KO. H. 1 HomeHknatypa. 4.1l rocyapCTBEHHbIN 2017 op.ru/91128.html
TEXHUYECKMI
yHuBepcutet, 95C ACB

6.2 NMepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM
1) PoccuMincKniA  MHOEKC Hay4yHOro UUTMPOBAHMUSA

https://elibrary.ru

(PVHL)

HAYYHAA OSINEKTPOHHAA BUWBIIMOTEKA

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

6.3 NMepe4yeHb NULEH3NOHHOIO U CBO6OAHO pacnpoCTpPaHAEeMOro NporpaMmMHoOro oéecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HEOOXoAMMOWN AnsA ocyLlecTBIeHMA o6pa3oBaTeNibHOro
npouecca no gucumnnuHe

AyanTtopus OcHalleHue

My]‘leVIMGJJ,VIVIHOG o6opy,qOBaHv|e, KOMMbOTEPHAA TeXHUKa C BO3MOXHOCTbIO MNOAKMKYEHUA K
KomnbloTepHbin knacc [ce™m  «MHTepHeT» 1 obecrnedeHMem  AoOCTyna B 3MIEKTPOHHYH  MHAOPMAaLMOHHO-
obpasoBaTenbHylo cpeay

MynbTuMeguinHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y A pyA H P A

ayauTopusi

CneumnanuavnpoBaHHas mebenb, gocka
YyebHasa aygutopusi
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