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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B1.B.[1B.05.02 TleHeTu4eckn moanduLunpoBaHHbIe OpraHM3Mbl U Npodbnema

6uobe3onacHoCTU
1. Kog u» HaumMeHOBaHMe HanpaBlieHUs NOAroTOBKMU: 06.03.01 buonorus
2. Mpodunnb NoAroToBKM: [eHeTHKa
3. KBanudukaumsa BbinycKHUKA: bakanasp
4. dopma obyyeHusn: oYHas
5. Kacheppa, oTBevalowlan 3a peanusauunio AUCLUNIINHbBI: rEHEeTUKU, LUTONOUN
n BuounHxxeHepum
6. CocTtaBMTENM NpOrpaMmmbi: CblpomsaTHukoB M.1O., K.6.H., OOLL.

7. PekomeHpgoBaHa: HMC meaguko-6uonormndeckoro dakynbteta 21 mapta 2022, npotokosn Ne
2

8. YuebHbIn roa: _ 2025-2026 CemecTtp(bl)/TpumecTp(bl): 8




9. Llenn 1 3apayum y4e6HON ANCUUNIIUHDBI

Llenisimu oceoeHusi y4ebHOoU OuCUUMIUHbI S8MSIOMCS. U3y4YeHne BOMPOCOB CO34aHUSA U
ncnonb3oBaHus MO, puckoB 1 6nobesonacHoCcTK B CBA3M € pacnpocTpaHeHmem TMO B mupe.

3adayu y4yebHoU OuCyUMNIUHBI:
- aTb COBPEMEHHbIE NpeacTaBneHus o uensax u cnocobax cosganus NMO;
- MNoKasaTb PWUCKW, BO3HMKaKOLWME B CBA3NM C BblpawmBaHeM MO u ucnonb3oBaHWEM
NpoayKToB X nepepaboTky;
- cchopmmupoBaTb Hay4HO-O0BGOCHOBaAHHOE CoLManbHO OTBETCTBEHHOE OTHOLUEHWE K npobrneme
MO.

10. MecTo y4ye6HOM AncuMnnunHbl B cTpykType OOIT:

YyebHas aucuunnuHa «leHeTnyeckn mMoauMdMUMPOBaHHbIE oOpraHusMmbl W npobnema
6uobesonacHOCTM» OTHOCUMTCA K BapuaTmBHon 4Yactum brioka 1 «OucumnnuHbel (Mogynu)»
depnepanbHOro rocygapcTBeHHOro obpasoBaTesibHOro crtaHgapTta Bbicliero obpasoBaHus Mo
HanpasneHuto nogrotoskn 06.03.01 buonorus.

11. MNMnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AucuunnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHupyeMbiMU pe3yrbTaTamMuM OCBOEHUs oGpa3oBaTernibHON
nporpamMmbl (KOMNETEHLUUSAMU) U MHOUKATOPaMM UX AOCTUXKEHUA:

Ko HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHns
KOMNeTeHuuu

MK-2 | CnocobeH MK-2.1 | MnaHnpyet 3HaTb: TeopeTUdeckne OCHOBbI TeHeTU4eckomn
NpoBOANTb OTOENbHbIE  CTAgQUW | UHXEHEPUU
oTOenbHble BMAObI uccrnegoBaHus  npu
nccrnegoBaHum B Hanu4um obulero | YMeTb: MPUMEHSITb MOSMyYEHHblE 3HAHUA AN
pamMkax nnaHa paboTbl rnovcka peleHnss npakTUYecknx 3agady B
nocTaBreHHbIX obnacTu reHeTUYECKON NHXEHepUM
3agay no
CTaHOapTHbIM Bnagetb: HaBblkamy npoBedeHMs OTAENbHbIX
MeToaMKam BMOOB  UCCregoBaHUMW MO CTaHOapTHbIM

MeToaMKam

MK-4 | CnocobeH MK-4.6 | BoinonHAeT paboTbl | 3HaTh: O nocrnegHux AOCTMKEHUAX B obracTtu
NPOBOAUTbL Hay4YHble no NPUMEHEHUST WMEIOLWNXCA 3HaHWA O FeHoMme
nccrnegoBaHust B reHoTUNMpoBaHunio y | 6aktepun
obractu reHeTuKkn c pasnnyHbIX
NpMMEHeEHNEM OpraHmM3moB ans | YmeTb: ncnonb3oBaTb COBpPEMEHHbIE
COBPEMEHHbBIX uenen cenekumMnm U | MOMEKYNAPHO-TeHeTUYECKME MeTodbl M3Yy4YeHUs
MeToa0B " MeanUMHbI CTPYKTYPbI 1 (OYHKUWIA reHoMa
obopygoBaHuss  no
aKTyanbHON BnageTtb: TeopeTMyecKMMM 3HAHUAMW O FeHOME
npobneme DakTepun

12. O6beM AMcuUNNuHbI B 3a4eTHbIX egunHuuax/yac. — 8/108.

dJopma npome)KyTquoﬁ aTTecTauumn 3avet

13. TpyaoemkocTb No BMaam yuyebHon paboTbl

TpyaoemMKoCcTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
8 cemecTtpa
AyONTOPHbIE 3aHATUS 40 40
B TOM YuCrie: | nekumm 20 32




npakTuyeckme
nabopaTopHble 20 16
CamocTtoartenbHas pabota 68 68
B TOM Yucne: Kkypcosas pabora (NpoekT)
dopma NPoOMEXYTOYHOM aTTecTaumnm
(3k3ameH — 364ac.)
WToro: 108 108
13.1. CopepkaHMe QUCLUMNIUHDI
Peanusauus
pasgena
Ne n/n HaumeHosaue pasnena CopepxaHue pasgena guCuunIvHbl ANCLANINHBI C
ANCUUNNNHBI NMOMOLLIbIO
OHnamnH-Kypca,
QYMK*
1. Nlekumnn
11 MpuHUMNBI M MeTOabI BeegeHne B pgucumnnuHy. OCHOBHble TEPMWHbI U
co3gaHus NoHATWA B obnactn reHHoMoauLUMpOBaHHOIO Chipbs
reHHOMOANMMUNPOBAHHOIO | Y NPOAYKTOB NUTaHUS.
Cblpbs OCHOBbI FEeHHO-MHXXEHEPHOW AEeATENbHOCTU.
Co3gaHne  reHHO-MOAMMULMPOBAHHBIX  PacTEHUN,
XWMBOTHbIX, MUKPOOPraHU3MOB.
1.2 MeToabl ngeHTudmkauum
MO
1.3 Mpobnembl 6e3onacHoCTU Mpobnembl 6e3onacHocTn nonyderns MMO.
ucnonb3oBaHusa MMO. Mpobnembl 6e3onacHocTn ucnonb3osaHua MO
MexayHapogHas u MexayHapogHasa n rocy-AapCTBeHHas pernameHTaums
rocyaapcTBeHHas B6robesonacHocTu.
pernameHTaums
©Orobe3onacHoOCTH.
2. MpaKkTuyeckne 3aHATUA
2.1
2.2
3. JllTabopaTopHble 3aHATUA
3.1 MpuHUKMNBI 1 MeToAabl
co3gaHus
reHHoMoanMLMPOBAHHOTO
Cblpbs
3.2 MeToabl MaeHTUdUKaLun PaccmoTpeHue npuHLUMNOB, CYLLHOCTM MeToAa U
MO nopsigka nposefexus NUP ana naeHtndomkaumm MM
(Ha ocHoBe HopMaTMBHbIX AokyMeHToB — TOCT n MYK
no metogam uageHTudukaymm). PaccmotpeHue
NPUHLIMMOB, CYLLLHOCTM XMMUYECKOro MeToaa u
nopsifka ero nposefeHnsa ana naeHtudukavum MMM
(Ha ocHoBe HopmaTMBHbIX okyMeHToB — TOCT n MYK
no metogam naeHTudukaymm). PaccmotpeHue
NMPVHUUMOB, CYLLHOCTU UMMYHOJIOrMYECKOro Metoaa u
nopsigka ero nposefeHus ansa ngeHtudukauymm MM
(Ha ocHoBe HopmMmaTMBHbLIX JokyMeHToB — TOCT n MYK
no MetTodam ugeHTudgukauum).
3.3 Mpobnembl 6e3onacHoCTU

ucnonb3oBaHuda MMO.
MexayHapoaHas u
rocyaapCcTBeHHas
pernameHTauus
6nobe3onacHoOCTU.

13.2. Tembl (pasaenbl) AUCUMNNNHBI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHue Tembl

Buabl 3aHATUIN (KONMYECTBO YacoB)

(pasgena) gucumnnuHbl

Jlekunun

| Mpaktuyeckve | NaBGopaTtopHble | CamocTosiTensHas |

Bcero




pabota

MpuHUMNLI U MeToapbI

1 | co3AanvA 16 20 36
reHHOMOoANULIMPOBAHHOT
0 Cblpbs
MeTogbl naeHTudmkaumm

2 MO 20 18 38

Mpobnembl 6e3onacHoCTU
ucnonb3oBaHusa NMO.

3 MexgyHapogHas n 4 30 34
rocyaapcTBeHHas
pernameHTaums
6rnobesonacHoCTW.
Ntoro: 20 20 68 108

14. MeTtoamyeckme ykKasaHMA Ansa oOy4varWMXCA MO OCBOEHUK AUCUUNIUHBLI. Bugbl
yLIGGHOVI paGOTbI 1 nocrieaoBaTeribHOCTb UX BbIMOJTHEHUA:

- ayauTopHad: JeKkuuu, na6opaToprle 3aHATNA — noceweHne B COOTBETCTBUUN C yLIGGHbIM
pacnucaHvewm;

- CaMoOCTOoATENTbHAA pa60Ta: n3y4yeHme TeopeTn4eckoro matepmarnbl anda coadum 3adeTa,

I‘Ipoxoxq:leHme I'IpOMG)KyTO‘-IHOVI atrTecrtaumnm — 3a4er.

AuncumnnuHa peanusyeTcs ¢ NpUMeHeHNneM OUCTaHUMOHHBIX TEXHOMOMNNA.

15. lNepeyeHb OCHOBHOM WU [OOMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) OCHOBHasa nuteparypa:

Ne n/n McToYHUK
EpmuwinH A. T1. FeHeTnyeckn moamduumMpoBaHHble opraHuaMbl U 6nobe3onacHOCTb . MoHorpadms /
1 ATl  EpmuwumH .— MwuHck : bBenopycckas Hayka, 2013 .— 172 c¢. - <URL:

http://biblioclub.ru/index.php?page=book&id=231206>.

BuotexHonorua. B 2 4. YacTte 1 : yyebHuk n npaktukym / nog obw,. peg. H. B. 3arockuHon, I1. B.
2 HasapenHko. — M. : WspatenbctBo tOpant, 2017. — 213 c¢. — URL: www.biblio-
online.ru/book/305700E9-3B5B-446A-AD85-75799CD7F74A.

0) gononHuTenbHasa nuTeparypa:
Ne n/n McTOoYHUK

1 Pbi6umH B.H. OcHoBbl reHeTnyeckomn uHxeHepum / B.H. PbibuuH. - CI6 : U3sgaTtenbcteo CIM6ITY,
2002. — 522 c.
MaHunatuc T. MeToabl reHeTuyeckon uHxeHepun. MonekynspHoe knoHuposaHue / T. ManmaTtue, 3.
Ppuy, k.Cambpyk. - M.: Mup, 1984. — 480 c.
Kyuyk H.B. l'eHeTuuyeckas nHxeHepwus sbicumnx pactennii / H.B. Kyuyk. -Knes: Haykosa gymka, 1997.
—-152c.

2

3

B) MH(pOPMaALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (omumnanbHble pecypcbl MHTEPHET)™:
Ne n/n Pecypc
1 OneKTPOHHbIN KaTanor Hay4yHon 6ubnunoTtekm BopoHexcKkoro rocyaapCTBEHHOIO YHUBEpCUTETA. —
http:// www.lib.vsu.ru
2 OneKTPOHHbLIN yHUBEpCUTET - https://edu.vsu.ru

16. NMepeyeHb y4eOHO-MeTOANYECKOrO obecneyeHnsA ANs CaMOCTOATENIbHOW PaboThbl

Ne n/n McToYHMK
1

17. OOpasoBaTesfibHbleé TEXHOJNIONMU, MUCNONMb3yeMble NpU peanusauum Yy4ebHoOWM
ANCLUMNIINHBI, BKIOYasa AUCTaHUMOHHble oOpasoBatenbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4veHue):

OneKTpoHHbIN YyHMBepcuTeT (https://edu.vsu.ru).



http://biblioclub.ru/index.php?page=book&id=231206
https://edu.vsu.ru/

18. MaTepmnanbHoO-TeXHUYECKOEe obecneyeHme QUCLUNIINHDI:

YuebHas ayguTopus (ONA NpoBeAEeHMsI 3aHATUA NEKUMOHHOro M CEeMUHaPCKOro Tuna,
rpynnoBbIX n UHOMBUAYanbHbIX KOHCYnbTauui, TeKyLLlero KOHTpOns):
cneumanuanpoBaHHas mebenb, NpoeKkTop, HOYTOYK C BO3MOXHOCTbLIO MOAKITHOYEHNS K CETH
«MHTepHeT», 9KpaH HaCTEHHbIW, HOYTOYK C BO3MOXHOCTbIO MOAKMIOYEHMS K CeTu
«MHTepHeT», WKad € BbITSKHBIM YCTPONCTBOM Mariblil, MUKPOCKOMbI, MUKPOLEHTpUdyra,
amnnudukaTop, 403aTopbl, Kamepa 4SS rOpu3oHTanbHOro anekrpodopesa, LeHTpudyra,
TepmocTat

WinPro 8, OfficeSTD, Kaspersky Endpoint Security

394018, r. BopoHex,
nnowaab
YHuBepcuteTckas, a.1,
nom.1, ayg. 187

MNomelleHne onsa |[KomnbloTepHbI  Knacc:  crneumanuanpoBaHHaa  mebensb, (394018, r. BopoHex,
CaMOCTOSITENbHOW  |KOMMbIOTEPHAA TEXHWKA (KOMMbIOTEPLI, NPUHTEpP, CKaHep) C |nnowiaab YHUBepcuTeTcKas,
paboThl BO3MOXXHOCTbIO NOAKIIOYEHUs K ceTn "MIHTepHeT" a.1, nom. |, aya. 40/3

WinPro 8, OfficeSTD, Google Chrome, Kaspersky Endpoint
Security

KoMnbloTepHbIN  Knacc:  cneumanuavpoBaHHast  Mebenb, (394018, r. BopoHex,
KOMMNbIOTEPHAA TexHWKa (KOMMbHOTEpPbI, MPUHTEP, CKaHep) C [nnowagb YHMBepcuteTckas,

BO3MOXXHOCTbIO NOAKIH0YEHUS K ceTn "MIHTepHeT" a.1, nom. I, aya. 40/5
WinPro 8, OfficeSTD, Google Chrome, Kaspersky Endpoint
Security
KomnbloTepHbIi  Knacc:  cneuvanuanpoBaHHas  mebenb, (394018, r. BopoHex,
KOMMNbIOTEPHAA TexHWKa (KOMMbOTEPLI, MPUHTEP, CKaHep) cC [nrowagb YHuWBepcuTeTcKas,
BO3MOXXHOCTbIO MOAKITH0YEHUs K ceTn "UHTepHeT" a.1, nom. |, ayg. 67
WinPro 8, OfficeSTD, Google Chrome, Kaspersky Endpoint
Security
MomeleHus ans [HoyToyK, NpoekTop 394018, r. BopoHex,
XpaHeHus " nnowaab YHUBepcuTeTcKas,
NpodMNakTU4ECKoro a.1, nom. |, ayn. 184a
obcnyxmBaHus
y4ebHoro
obopyaoBaHus

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

Mopsiaok OueHKkM ocBoeHusi obyvarowmmuncss ydebGHOro MaTepuana onpepgensietcs

coaepXxaHmem cneagyrwmx pasgenos AUNCUUNITUHBIL

NuaukaTop(bl)
Ne HavmeHoBaHve pasgena ancunniuHsbl KomneTeH
JOCTWXKEHUS OueHouYHbIE cpeacTBa
n/n (moayns) uuns(un)
KOMMEeTeHLINN
1 MpuvHUUNBI 1 MeToAbl CO3aaHns MK-2 MK-2.1
" | reHHOMOANMPULIMPOBAHHOIO Chblpbsi
MeToabl ngeHTudpmkauyum MO MK-2 MK-2.1
2. nK-4 NK-4.6 MpakTuyeckme 3agaHuna
Mpobnembl 6e3onacHoCTU MK-2 MnK-2.1
3 ucnons3osaHua NMO. MexayHapoaHas
" | nurocygapcTBeHHas pernameHTauus
OrnobesonacHOCTU.

MpomexyToyHas aTTecTauus
dopma KOHTpons — 3a4yeT

KM

20. TunoBble OLEHO4YHbIe cpeAcTBa U MeTOAMYECKUMEe MaTepuanbl, onpegensiowume

npoueaypbl OLeHUBaHUA

20.1. TeKywWwMn KOHTPONb yCNeBaeMoCTHn

KoHTponb ycneBaemocTu Nno AUCLMMIIMHE OCYLLECTBSIETCS C MOMOLLbIO CreayHLLMX OLEHOYHbIX

CPEACTB: NPaKTUYeCKMX 3afaHni



MpuMep NpakTU4YeCcKoro 3agaHus.
MeTtogpbl ngeHtudukauum MO
1. PaccmoTpeHve npuHUMNOB, CYWHOCTM MeToda W nopsagka nposegeHus [MUP  gna

noeHtudpukaumm MW (Ha ocHoBe HopMaTuBHbIX AokymeHToB — TOCT u MYK no wmetogam
naeHTudmkaumm)

2. PaccMmoTpeHne MpuHUMMIOB, CYLWHOCTU XMMWYECKOro MeToda U nopsigka ero nposeaeHvs ang
nogeHtndpukauum MW (Ha ocHoBe HopmaTtuMBHbIX dokymeHToB — [TOCT u MYK no metogam
naeHTudmkaumm).

3. PaccmoTpeHne npuHUMNOB, CYLIHOCTM MMMYHOSIOMMYECKOro MeToga W nopsgka ero
nposedeHna ana naeHtudukaumm M (Ha ocHoBe HopMaTuBHbIX AokymeHToB — TOCT n MYK no
MeTodam maeHTudmkaumm).

20.2. NpomexyTo4yHas atrecTayus

MpomexyToyHast aTTecTauusi no AWCUMMNIMHE OCYLLECTBISIETCS C MOMOLUbIO  CNeayLmX
OLIEHOYHbIX CPEACTB:

[MpyMepHbIN CNNCOK BONPOCOB K 3a4eTy

1. Onpepenenue noHsatui MO, TIO, 'MW, TpaHcreH, TpaHCcreHos.

2. . O1nunymna MMO oT HaTypanbHbIX OpraHN3MOB.

3. TMO-TexHonoruu.

4. TpaHCreHHas, KceHoreHHasi, UMCreHHas U MHTpareHHasa TpaHcdopmMaLmu.

5. O6bwasn xapakrtepucTtuka atanos co3gaHus NMO.

6. Nony4yeHne pekoMOHaHTHbIX JHK.

7. BekTopbl A4ns nepeHoca reHoB. XapakTepucTMka OCHOBHbIX rpynm.

8. Crtpyktypa arpobaktepuanbHbix Ti u Ri-nnasmug. HomanuHoBasi M OKTOMMHOBAS
Tinnaamnabl.

9. dusnyeckne metoabl BBeAeHUs pekoMbnHaHTHbIX JHK B kneTky.

10. ArpobakTepuanbHaga TpaHcdopMaums pacTEHNN.

11. Cnocobbl KNOHWPOBAHUSA TpPaHCHOPMUPOBAHHbLIX KNeTok OakTepui, rpnbos, pacTeHun,
XWBOTHbIX.

12. peHtndmkaums n otbop MM-kneTok n opraHnamoB

13. eHHasa nHxeHepua n cenekums. Lenn cosgaHna TM-copToB pacTeHun, NOPOL KUBOTHbIX,
LWITAaMMOB MUKPOOPraHM3MOB.

14. TMO n npobnembl 3Konornn.

15. VICTOYHUKKM pUCKOB Npu co3gaHum n ncnonb3osaHum MMO.

16. MNuwesble n MeanunHckmMe puckn ncnonb3osaxms MMO.

17. ArpapHble puckn ucnonbsosanus FMO.

18. Dkonornyeckme pucKkn Npu cosgaHum n ncnonbdosaHum MMO.

19. DKOHOMMYECKME PUCKM NPU CO34aHUM U ucnosib3dosaHuu MMO.

20. 'MO u reHeTu4eckoe opyxue. buoteppopuam.

21. buobesonacHocTb. KOHTponb 3a ncnosnb3oBaHnem n pacnpoctpaHeHnem MMO.

22. [NpaBoBoOE perynupoBaHue co3gaHus n ncnonbdoBanus MMO.

23. NpeHtndpukauyuna MU B nnweBbix npogyktax. Ctangaptel. Metoabl.

24. OnpepgeneHne O6XMOMNOrMYECKON LIEHHOCTU W YCBOSIEMOCTM MPUrOTOBIEHHbIX M3 MO
NPOLYKTOB.

25. Meauko-6uonornyeckas oueHka nULEeBOW NPOoAyKUUN U3 reHeTU4YEeCKN MOANGULMPOBAHHbIX
NCTOYHMKOB.

26. TpeboBaHusa cTaHgapTU3aUUn U cepTUdUKaLMN reHHO- UHXEHEPHOW NPOAYKLNN.

27. MapkupoBka npoayktos, cogepxaiumx M.

28. MacwTtabbl pacnpoctpaHeHus MO B mupe.

29. OcHoBHble Mmuposble npounssoautenn MMO n M.

30. MNMepcnektmebl MO TexHonoruin.



Kputepum oueHku::

OueHka «3a4TeHO» BbICTaBNSETCA CTYAEHTY, €Cny OH 3HAeT OCHOBHbIE NMOHATUSA U MPOrPaMMHbIV
MaTtepuan (NeKUMOHHbIN 1 NabopaTopHbIN).

OueHka «He 3a4TeHO» BbLICTABNAETCA CTYAEHTY, €CnM Yy Hero OTCYTCTBYKOT 3HaHWs MO
OCHOBHbLIM BOMpocam Kypca (He3HaHue, Nnbo OTpbIBOYHOE npenctasrieHne o6 yyeGHO-NporpaMmmMHOM
mMartepuarne).



