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Mporpamma gucumnnmHbl "Skonornyeckas reHetuka"; 06.04.01 "bBuonornsa”.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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orpamma AuCUMnInHbl "9Konoruyeckas reHetuka"; 06.04. nonorus".
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Mporpammy nucuunnuHel paspaboTtan(a)(n) npogeccop, O.H. (npodpeccop) MNoHomapesa M.J1. (kadpenpa reHeTuku,
LleHTp 6Buonorun 1 negarornyeckoro obpasosanus), MLPonomareva@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTaeMorn KOMNeTEHLUN
MK-1 CNOCOBHOCTb TBOPYECKM UCMOSb30BaTh B HAY4YHOW U

NPON3BOACTBEHHO-TEXHONOrMYECKON AeATENBHOCTM 3HAHNSA (DYHOAMEHTaNbHbIX 1
NpUKNagHbIX pa3genos AUCLMNAVH (Modynen), onpeaensiowmx HanpasneHHOCTb
(Mpochunb) Nporpammbl MarncTpaTypbl

MnK-2 CNOCOBHOCTb NNAHMPOBATL U PeanM3oBbIBaTb MPOGECCUOHANBHBIE MEPONPUATUS

MNK-3 CMOCOBHOCTb NMPUMEHSTb METOLNYECKNE OCHOBbI NPOEKTUPOBAHNS, BbINONHEHUS
nonesbix U NabopaTopHbIX BUONOrNYECKMX, SKONOFMYECKMX UCCNELOBAHWA,
CMoONb30BaTh COBPEMEHHYIO annapaTtypy ¥ BblYUCNMTENbHBIE KOMMNEKCHI

MnK-7 FOTOBHOCTb OCYWECTBNSTh NPOEKTMPOBAHNE 1 KOHTPO/b BUOTEXHONOMMYECKMX
npoLieccoB

Obyqarowmincsi, OCBOVBWNIA AUCLANAUHY (MOSY/b):
JonxeH 3HaTb:

-MeTo40/10r 10 N NOTNKY 3KONOro-reHeTn4eckoro aHanmaa, nCnonb3dyemMoro ans ndydyeHmns npoueccos
HacnengCTtBeHHOCTU N NSMEHYNBOCTH;

- NyTW CPYHKLMOHMPOBAHNS 1 KONOrMYECKol afanTaummn pasHbiX OPraHn3MOoB K CTPECCOBLIM BO3AENCTBUAM Cpenbl Ha
MonynsiLMOHHOM, 3KOCMCTEMHOM, arponaHawagdTHOM

1 6UOCHEPHOM YPOBHSIX;

- OCHOBHbIE MPUYMHBI 1 3aKOHOMEPHOCTI MyTALIMOHHOIO NPOLECCa, (PakToOPbl 9KONOrMYECKOro pucka, Tunbl
NMPUPOLHbBIX U aHTPOMOrEHHbIX MyTareHoB;

- OCHOBHbI€ rpynmnbl 3arpﬂ3HMTene|7|, nyTn HakonneHuna n perynaunm nonnioTaHToOB B 9KOCUCTEMAX]
- POJSIb OCHOBHbIX 3KOOIrM4ecknx cTpeccopos B pa3BUTUN reHeTn4eCcknx oCHOB 1 MEeTOO0B cenekunu;
- 0COBEHHOCTUN 9KONOro-reHeTUYecKnx mMogenen n CUMOVOreHEeTKMN.

JonxeH ymeTtb:
-n3nararb 1 KpUTUYECKN aHanM3npoBaTb MHOPMAaLMIO O BIMSHUM PasnNYHbIX 3arpsA3HEHNIA 1 MyTareHHbIX (pakTopoB
Ha reHodOH, PaCTEHUIA, XXMBOTHBIX U MKPOOPraHN3MOB;

- dpryMeHTnpoBaHHO " KOMMiekCcHo 060y)K,D,aTb TeopeTndeckume ﬂp06ﬂeMbI M npuknagHble acnekTbl 3KOJIormyeckom
FeHeTuKu;

- NPOBOONTb NONYNALUMOHHO-CTATUCTUYECKME pacCyeThbl L pellaTb reHeTndeckne 3anavn B 06nacTy 3KONOrM4ecKon
FeHeTuKH;

- MCNONb30BaTb 3HAHNA O 3aKOHOMEPHOCTAX HACNEeACTBEHHOCTN N NUBMEHYMBOCTU PA3HbIX rpynn XMUBbIX OPraHNM3mMoB
Ona peweHnd eCteCTtBeHHOHaY4YHbIX 3aaad, MOHUTOPUHIa 0prxa+ou4e|7| cpenbl 1 COXpaHEeHu4 onTumasnbHoOW cpeanbl
obutaHus yenoseka,

- YBA3blBATb OaHHbIE 9KONMOrMYeCKOom reHeTnKun ¢ OOCTNXEHNAMN QBOH}OLI,I/IOHHOVI Teopun, akonorumun, cenekummn n
MeadnunHbl;

- NpaBn1IbHO OPUEHTNPOBATLCA B npo6r|eMax reHeTN4eCKom TOKCUKONOrnm v KaHUeporeHesa,

- NTPUMEHATb MeTOo bl O6Hapy)KeHVI$I N KONnn4yeCTBeHHOro y4eta OCHOBHbIX 3arp;|3H|/|Tene|7| B OLIEHKE BO3LENCTBMSA Ha
OKpy>Xaroluyto cpegy.

JonxeH BnaneTb:

-COBPEMEHHbBIM MOHATUAHO-TEPMUHONOrMYECKUM annapaToM 3KONIOrMYeCcKor FEHETUKN U KAYECTBEHHO HOBOIA
VHdpopmauveii, He0O6XOAUMON LS yNpaBAeHNS U3MEHUYMBOCTBIO Y HACEACTBEHHOCTBIO XMBbIX OPraHU3MOB;

-MeToAamMu NonynsaUMOHHO-TeHeTNYECKOro aHannaa, Konn4yecTBeHHOM OLEHKN FreHeTUYeCcKon N3MEHYNBOCTY 1
reHeTNYecKoro rpyaa B Nonynsumsix, anroputMamm pelleHnsi COOTBETCTBYIOWMX reHeTUYeCcKux 3aay;

-HaBblkaMWn TECTUPOBAHNA reHEeTUYECKOM aKTUBHOCTY (PaKTOpPOB OKpyXatoLern cpenpbl, UaeHTUMdUKaLnm HeratuesHbIX
paKkTOpOB BHELIHEWN Cpelbl;

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 3 ns 12. Bl YHH
rlorlyfos

ARl | AL O



orpamma AuCUMnInHbl "9Konoruyeckas reHetuka"; 06.04. nonorus".
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-3HaHUAMK 06 aHaIMTN4EeCKOM, NPOrHOCTUNHECKOM NMHCTPYMEHTAPUN N NPAKTUHECKNX BO3MOXKHOCTAX 3KOJSIormyeckom
reHeTunKun.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:

-MPUMEHSITb MONY4YEeHHbIE NPV OCBOEHMUN OUCLMMVHbLI 9KONTOrO-reHeTUYECKNe 3HaHMS! U MOHMMaHWe
3aKOHOMEPHOCTE B NPOPECCUOHANbHON AeATENBHOCTA U B BbITY;

-NMPUMEHATb pa3/in4yHble MeTon0Norn4eckme nooxonbl 1 4EMOHCTPUPOBATb HaBblKM 00KA3AaTE/IbHOro OTBeTa Ha
BOMPOCHI 39KOJIOrMYECKON reHETUKMN;

-NpaBUbHO (POPMYMPOBATL aPryMEHTbI, AENaTh BbIBOAbI U BbIpaXaTb CBOK MO3WLMI0 B 0611ACTU NONYYEHHbBIX 3HAHWIA
B Pa3HbIX COUMANbHbIX CUCTEMAX;

-yMeTb aHaIn3npoBaTb Hay4HYtO, yqe6Ho-MeTo,n,|/|quKy+o, CNpaBOYHYKO nnTepartypy, h OpueHTnpoBaTbCA B N3y4aeMblX
Bonpocax;

-CaMOCTOATENBHO cOBUPaTh, MHTEPMNPETUPOBATL UHCPOPMALIMIO U N3yHaTb MATEpPUAn Ans AanbHeENWero CBOero
pasBUTUS 1 NPOLOMKEHNS 0BYHEHNS.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkNtodeHa B pasgen "61.B.[B.02.03 OucumnnunHbl (Mogynn)" OCHOBHOM
npogoeccroHanbHol obpasosaTenbHoii nporpammel 06.04.01 "Buonorus (FeHeTrka)" U OTHOCUTCS K AMCUMNANHAM M0
BblGOpY.

OcBavBaetcsi Ha 1 Kypce B 2 cemecTpe.

3. O6bem gucuunInHbI (MOAyNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmMxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb ANCLMMIMHBI cCOCcTaBnsieT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(oB).

KoHTakTHasi paboTa - 22 yaca(os), B TOM 4yucne nekuum - 10 yaca(oB), npakTnyeckme 3aHsATUs - 12 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocrTositenbHas paboTta - 50 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
dopma MPOMEXYTOYHOTr0 KOHTPONS ANCLMMANHDLI: 9K3aMEH BO 2 CEMECTpE.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHOW U CaMOCTOATENbHOM paboThbl NO AUCLUNINHE (MOAYIIO)

Buabl u yachbl
KOHTaKTHOM paboThbl,
Paspenbl aucunninHbl / nX TPyA0EMKOCTb CamocrtositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnyeckuelaboparopHble
flexumm 3aHATUSA pabotbl
Tema 1. Okonoruyeckas reHeTnka
Kak caMocTosiTeNnlbHas n
1. CUHTETMYECKas Hay4Has 2 2 4 0 10
oucuunnuHa.
Tema 2. Tvnbl MyTaLMOHHON
2.|U3MEHYMBOCTU U ee reHEeTUYeCKnin 2 2 2 0 10
MOHUTOPWHT
Tema 3. Skonoro-reHeTn4ecKme
3. mMogZenu n cumburoreHeTmka 2 2 2 0 10
4. Tema 4. eHeTuka yCTOA4MBOCTH K 5 5 5 0 10
doakTopaMm okpyXatowei cpeapl
Tema 5. Okonornyeckas reHeTvka
5. Jenosexa 2 2 2 0 10
NToro 10 12 0 50

4.2 CopepxaHue AUCUUMIUHbI (MOBYNSA)
Tema 1. konoruyeckasi reHeTMKa Kak cCaMOCTOsITeNIbHasA U CUHTEeTUYeCcKasi Hay4yHasi AUCLMNNHA.
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Mporpamma gucumnnmHbl "Skonornyeckas reHetuka"; 06.04.01 "bBuonornsa”.

O6was cTpykTypa, cohepa NHTEPECOB 1 METOAbL! SKONOTMYECKON reHeTUKMN: TeHEeTUYECKE NOoaX0Aab!, TUMbI
9KOMOMMYECKMX OTHOWEHWI (CUHBKONOrKS, ayTaKonorus), nuilesble Lenu. FeHeTnyeckunii KOHTPONb NPU3HakoB. BnnaHue
pPasnuyHbIX PaKTOPOB Ha reHeTMHYeckue NpoLecchl. ECTECTBEHHbIE 1 aHTPOMOreHHbIe qakTopbl OKpyXatoLel cpeapl.
MeToapbl reHeTU4eCcKoro aHannMaa, B3auMo4eiCTBME 3IEMEHTapHbIX NPU3HAKOB 1 (hakTOPOB OKPYXatolWen cpelbl.
"eHeTUYeckre NpoLecchl B NONYyNALMSX U ee CTPYKTypa. [eHooH 1 nonuMopdoram nonynsaumu. MiameHeHne
reHogYoHAa NonysauUMs Kak peaynbTaT HapyLeHUsl FeHeTUHECKOro PaBHOBECHS MEX Ay MyTaUMOHHBIM MPOLECCOM 1
otbopom. Llenb, 3aaaum 1 cxembl reHeTUYECKOrO MOHUTOPUHTA. MeHEeTUYECKNA MOHUTOPUHT NMPUPOLHbIX MOMYNSLIAIA.
MoHsTME reHeTNYeckoro rpyaa B nonynsaumsx. Kpurepum u KonnyecTBeHHas OLLeHKa reHeTU4YecKoro prcka.

Tema 2. Tunbl MyTaLLMOHHOW U3MEHUYMBOCTU U €€ FTeHeTUYECKUA MOHUTOPUHT

MyTaumnmoHHas U3MEHYMBOCTb U (PakTopbl MyTareHesa. Tpu OCHOBHbIX Meproaa n3ydyeHus MyTaumoHHOro npouecca.
Teopus mytauuin I'. De-Ppusa, Teopus "npucytcteng-otcytctaus” Y. batcoHa. OTkpbiTve paavaunoHHOro u
XMMMYeckoro MytareHesa. Knaccudpukaums Tmnos mytauuin. MonekynsipHble MexaHu3Mbl BOSHUKHOBEHUS MyTaLW,
pekoMBMHOreHes, MHaykums penapatneHoro cuHtesa JHK. Tunbl knaccudoukauuii MyTaumii: reHHble, XPOMOCOMHbIE,
reHomHble. Owmnbkn penavkaumm, penapauum u pekoMbrnHaLmm Kak npuyMHa BO3HMKHOBEHUS MyTaumii. Knaccudgoukauus
MyTareHoB. CMOHTaHHbIN 1 MHAYLUMPOBAHHbLINA MyTareHed. CNoHTaHHble U MHAYLMPOBaHHbIE MyTaLMmn B MPUPOAHbIX
nonynsaumsx - CXOACTBO M Pasnnymsi, ponb B 3BOMIOLMM. HacToTa CNOHTAHHOrO MyTMpoBaHus. MyTabunbHble reHbl 1
reHbl-MyTaTopbl. AoanTBHAs LLEHHOCTb €CTECTBEHHbIX MyTauuii. dusmyeckme oaktopbl MytareHe3a. OcobeHHOCTM 1
3aKOHOMEpPHOCTU pagnaumoHHOro MyTareHesa. Tunbl N3ny4eHnn 1 0030Bble 3aBUCUMOCTU. [MOHATUS: 0038, MOWHOCTb,
nopor fo3bl. MpuHUMn nonafaHms n teopus "muweHn". OaHOyAapHOCTL 1 6eCcnoporoBoCTb AeicTBus. F'eHeTnyeckune
nocneacTBUs KPynHbIX MPOM3BOACTBEHHbIX aBapuin, SOepHbIX UCNbITaHWI, KaTacTpodd (Xmpocuma n Haracaku, Toukuin
nonuroH, YepHobeinb, Ce30B0 U T.4.). XuMnyeckue paktopbl MyTareHe3da. OCo6eHHOCTH 1 pacnpoCTPaHEHHOCTb
XmMmyeckoro mytareHesa. CynepmytareHsbl. [IpoMyTtareHsl. TUnbl XUMUYECKUX MyTareHoB: aHanorm a3oTucTbiX
OCHOBAHWIA, OKUCNUTENN U BOCCTAHOBUTENN, anknunupyoume coeanHeHunsl, akpuamHoBsble kpacutenun. bruonorunyeckne
goakTopbl MyTareHesa. Bupychl, 6aktepumn, MMKOTOKCUHBI Kak (0akTopbl UHAYLMPOBAHHOMO MyTareHe3a. BnvsHue
BakLMHaUW. ['pynnbl pyucka B NPOMbIWNEHHOCTU, CETbCKOM XO039ACTBE, MeAULMHE, KOMMOHEHTaX MULLK.
OKONoro-reHeTNn4Yeckme OCHOBbI UCMONb30BaHUSA CMIOHTAHHBIX Y MHAYLMPOBAHHBIX MyTauuii B CENEKUMN.

Tema 3. 3konoro-reHeTUYeCcKMe Moaenun n cumbroreHeTuka

CoBpeMeHHbIe NPUHUMMbI U Leny pa3paboTKin 9KONoro-reHeTUYecknx moaeneii. IasectHole Ha CEeroHsIWHWA AeHb
mMoLenu, nx doyHaaMeHTanbHas 1 npakTuyeckas BaXXHOCTb. DKONOro-reHetTmyeckas MoaesNb pacTeHne-nposocuna un
3awmTa pacTteHuii. BsanmooTHoweHWe Trna "npoayueHT-noTpebunTens” Ha NpUMepe YNEHNCTOHOIMX U BbICLINX
pacTeHun.

WNcTopusi u coBpeMeHHOe NpeacTaBneHne 0 CUMBMOTUYECKMX OTHOWEHKSAX. FeHeTnYeckas OCHOBA CUMBMOTNYECKIX
OTHOLWEHWIA 1 NX pornb B 3Bosoumn. Teopusi sHaocumbuoreHesa J1.Maprenuc. Ponb 9HOOCUMOMOTUHECKMX OTHOLWEHWI B
BO3HVKHOBEHWMW 3yKapUOTMYeCcKol KneTkn. COBPEMEHHbI B3rNsL HA CUMBMOTUYECKIE OTHOLWEHNS: ONpedeneHue,
MHOroobpasue cMBNOTUYECKMX CUCTEM, UX 3HAYEHUE. DTarbl B3aMMOLEWCTBUS MEXOY PacTEHNEM 1 BakTepurei.
"eHeTuyeckne ocHoBbl 6060B0-pu30bManbHoro cumbrosa. Myukopusa: cuMO1O3 MeX Oy pacTeHUSIMU 1 Fpubamu.
PaznnuHble Tnbl Mukopr3. OCOBEHHOCTU CTPOEHUS apByCKYNSPHON 1 9KTOMUKOPW3bI. VI3MeHEHUE FeHHOI aKCnpeccum
npu MMKopr13006pazoBaHnn. SHA0CMMONO3 Y XMBOTHBIX. MUKPOOPraHnaMbl, 3aCENSIOWMe KUIWLEYHMK 1
BHYTPUKIETOYHbIE CUMBNOTUYECKNE MUKPOOPraHn3Mbl, 6akTeproLUThI - KNETKM HACEKOMOTO, 3aCeneHHble
MUKPOOPraHM3Mamm, CTPOEHME, NTOKANN3auUmMs B OpraHn3Me HacekoMbix. Ocobble YCNOBMS KOSBOMOLMM FEHOMOB
CMMBMOTNYECKMX MUKPOOPraHN3MOB HACEKOMbIX.

Tema 4. N'eHeTMKa YCTONMYMBOCTU K dpakTOpaM OKpyXKaroLLen cpeabl

"eHeTUYeCcKe MexaHM3Mbl, ONpeaensowmne YyCToNYMBOCTb OPraHN3MoB K dpakTopam cpenpbl. OCHOBHBIE NONOXEHNS
rEHETVKM yCTOMYMBOCTM. [oHATUE 0 dhakTopax okpyxatowel cpeabl. KCeHOBUOTUKM 1 MEXAHU3MBI, YCTONHYMBOCTU K HUM
Ha NprYMepe HaCEKOMbIX.

Lenb, 3ana4v v METObl FeHETUYECKON TOKCMKONOrMn. TOKCMreHOMUKa 1 NMpeacTaB/eHne 0 FeHeTUYEeCKN akTUBHbIX
pakTopax. HacneacTBeHHbIN NONMMOPGOM3M B MONYNSALMSIX YeNOBeKa 1 ero posib B OnpeaeneHnn YyBCTBUTENIbHOCTY K
reHoToKcuKaHTaM. JeneunoHHbIi 1 OHOHYKNIEOTUAHbIA NonMMopdomamel. 'eHbl BroTpaHcgopMaumuy KCeHoBMOTHKOB.
eHbl penapaumn OHK 1 KOHTPONs KNeTo4YHoro uukna. FeHeTnyeckme NocnencTBrS 3arpsa3HeHns okpyxatower cpeabl
PU3NYECKUMN 11 XUMUYECKUMW MyTareHamu.

dapmakoreHeTuka HyTpureHommuka. Mpobnema oueHKM pas3nnuunii UHAVBMAYaNbHbIX PEaKLMA Ha NEKAPCTBEHHbIE
npenapartbl. [eHeTuYeckuii NONMMOPEIN3M, aCCOLMUPOBAHHDIA C BAPbUPYIOLMMIU OTBETAMU HA NIEKAPCTBA.

Broxummyeckas nHaMBUAYyanbHOCTb KaK OTBETHAS peakuus opraHvm3Ma Ha BO34eNCTBUS cpefbl. DKoreHeTnyeckme
naTonornyeckne peakumuy Ha jpaktopbl cpelbl. iccnenosaHve reHoB "BHelHeh cpeabl” 1 KOHLUENLUsi FeHeTMYecKoro
nacrnopra.

Tema 5. konornyeckas reHeTuka 4yenoBeka

MaTonornyeckue NPosIBNEHNS! SKCMPECCHM FEHOB Ha CrieungnIeckre goakTopbl cpebl, 3KoreHeTn4yeckme 6onesHu.

KaHueporeHbl - xummyeckue, bronormyeckne n omanyeckme areHTbl, BoldbiBatowme passuTme paka. MNprupoaHsie n
aHTPOMOreHHble NCTOYHMKN KaHLeporeHoB. PasneneHne KaHUepOoreHHbIX BEWeCTB N0 CTENEHW NX ONacHOCTW Ans
yenoseka.

OCHOBHbIE XMYECKME KaHLIEPOreHbl 1 MEXaHU3M UX OEVCTBUS. DTanbl XMMUYECKOro KaHLeporeHesa. MNpoueccel
penapauum 1 nx nedpekTol. [eHeTMYeckuii NoNMMoOpPgN3M hePMEHTOB METabONM3Ma KaHLEPOreHOB 1 BOCCTaHOBNEHNS
JOHK.
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Mporpamma gucumnnmHbl "Skonornyeckas reHetuka"; 06.04.01 "bBuonornsa”.

Buonornyeckne n MmegmMUNMHCKME NOcnencTeuns MHOYLNPOBAHHOIO MytareHesa B nonyndaunsax 4enoseka. MoBblweHne
4aCTOTbl 310KA4E€CTBEHHbIX HOB006pa30BaHI/II7I, HacneacTBEHHbIX NaTONOrui, BPOXOEHHbIX NOPOKOB Pa3BUTUA,
CHMXEeHNEe HOPMbI peakunn n MUMMYHUTETA Ye/oBeKa.

AHTUMyTareHea. MpoTekTopbl MyTaLUMii ECTECTBEHHOrO NPONCXOXAEHMS. AHTUMYTareHbl Kak oakTopbl, yMEHbLWatowmue
ownbkn pennukauun n penapaunn JHK. OucmyTareHsl. NHrbrutopbl MeTaboNM4ecKon akTneaumm.

"eHeTU4eckunin MOHUTOPUHT N 6uonornyeckne TecT-o0beKThI A5 BbISIBEHUS MyTareHoB: MUKPOOPraHn3mbl, rp|/|6b|,
pacTteHns, HaCekoMble, KNEeTKN MNeKonnuTarwmx in vitro u in vivo. KyﬂbTypr KNneTokK yenoseka.

TecT-cncTeMbl NS BbIsIBNEHWS MyTareHoB. CKpUHUHroBble 6akTepuanbHble TeCTbl: TecT diiMca, SOS-xpoMoTecT.
LutoreHeTnyeckne MeTOLbl: BbISIBIEHWE XPOMOCOMHbIX abeppauuii, 0BMEHOB CECTPUHCKMX XPOMaTUL, MAKPOSLEP.
WNcnonbsosarue FISH-TexHonorun B 6uotectuposaHun. Meton KomerT.

OHKoreHHble Bpychl. MexaHu3Mbl BUPYC-0MocpeioBaHHON TpaHcopMaLm KNeTok, KaHLeporeHHbIi adogoexT.
MexaHn3Mbl 3almnTbl KNEeTKU 0T MOTEHLUMANbHbBIX OMyX0onepoaHbiX BUpYcoB. OLeHKa reHeTUYecKoro prcka Ha nonynsiLum
yenoseka.

5. MepeuyeHb yue6HO-MeTOAMYECKOrO 0becnevyeHns s cCaMOCTosITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moaysto)

CamocTosiTenbHas paboTa o0y4atolmMXcs BbIMONHASTCS Mo 3a4aHNI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayINTOPHbIX 3aHSATUAX U HA BHeayAUTOPHYIO CaMOCTOSTeNbHY0 paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCUUMNINHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHY10, Hay4yHYIo 1 CMPaBOYHYIO NMNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKpenneHne
3HaHWUiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY 1 MPOMEXYTOYHOMY KOHTPO/O MO AMCUMUMMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEPaTypOii U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aumn 1 ocylecTBleHNs 0bpasoBaTenbHO AeaTenbHOCTY No 06pasoBaTefibHbIM NPOorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, NporpamMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpenst 2017 rona Ne301)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTMBM3aLMM CaMOCTOATENBbHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEeHUIA"

YcTae cheaepanbHOro rocyapcTBeHHOro aBTOHOMHOrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MprBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsiaka henepanbHOro rocyapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuii) doenepanbHblii yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXcKoro) doegepanbHoro yHmBepcuteTa

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNIMHE (MOAYNIO)

DOH[ OLIEHOYHbIX CPEeACTB Mo AUCUMUNINHE (MOAYNI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHble Ha NPOBEpKyY
OCBOEHUS KOMMETEHUMIA, B TOM YMCNe 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPeCTB BK/loYaeT OLEeHOYHble
CpeLncTBa TeKyLWero KOHTPONS 1 OLEHOYHbIe CPeICTBa NPOMEXYTO4YHOM aTTecTaumm.

B ¢hoHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLMIA NMNAHMPYEMBIM pedynbTatamM 06y4eHUs No LUCLUMNANHE (MOLYNIO);

- KPUTEPUM OLIEHMBAHNSA CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMWS OLEHKM MO AMCUMNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPUM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTs, BKIKOYas TpeéoBava, npegbsasndaeMble K OEenCcTBuAM o6y'-|a|ou4v|xcq,
OEMOHCTPUMPYyEMbIM pe3yfibTataM, 3anaHns pa3/indHbIX TUMOB.

DOHL OLLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNO).

7. MepeyeHb nuTepaTtypbl, HEO6XOAUMOW A1 OCBOEHUS AUCLMUIMINHDBI (MOAYNS)

OcBoeHve gucumnnanHbl (Mooyns) npennonaraeT N3y4eHne OCHOBHOWM W AOMONHUTENbHOW y4ebHol nuTepaTtypsbl.
Nutepatypa MoxeT ObITb JOCTYMHA 0ByYaloWmMMest B OOHOM M3 ABYX BapuaHToB (NMHo B 060UX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkNtoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6GnbnnoTekoii.
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Mporpamma gucumnnmHbl "Skonornyeckas reHetuka"; 06.04.01 "bBuonornsa”.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

MEeTOoAbl N3y4eHNst MyTareHHOCTU PaKkTOPOB OKpyXatower cpenbl - http://abilev.narod.ru/factor.htm
MyTareHbl 1 KaHueporeHbl - http://abilev.narod.ru/mutagen.htm

akonormnyeckas reHetuka - https://journals.eco-vector.com/ecolgenet

OnekTpoHHas bubnnoteka obpasoBaTtenbHbIX pecypcos - http://elib.oreluniver.ru/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoOMeHoaLmm

nekumu Mpwn n3yveHnn amcumnavHbl HEO6XOAMMO BHUMATENbHO NPOCHYIWATb NEKLMIO MO KaXAon Teme,
npoYMTaTh PEKOMEHAOBAHHYIO NMMTEPATYPY U COCTABUTb KPATKUIA KOHCMEKT OCHOBHbIX MOMOXEHWA,
TEPMVHOB, CBEAEHWI, TPEbyOWMX 3aNOMUHAHUS 1 SBASIOWUXCS OCHOBOMONAaratowmMy B 3T0 TEMe
LNsi OCBOEHUS Mocnenyownx Tem kypca. ns paciumpeHmns 3HaH1s No AMCUMNANHE PEKOMEHOYETCS
1cnonb3oBaTh VIHTepHeT-pecypchl; NPOBOAMTb MOUCKM B Pa3fMYHbIX CUCTEMAX M UCMOMNb30BaTh
MaTtepuanbl CaToB, PEKOMEHLOBAHHBIX NPenoLaBaTeneM.

Matepuan, 3aKOHCMNEKTMPOBAHHBIE HA NEKLUMsX, HE0OX0AUMO perynsipHo npopabarbiBaTb U
LOMOMHSATL CBEAEHUAMU U3 OPYrUX UCTOYHUKOB NMTEPATYPbI, NPEACTABNEHHbBIX HE TOMbKO B
nporpamme OUCLMNAWHBI, HO 1 B MEPUOANYECKNX n3naHusx. PaboTta Hag NekUMOHHO TeMON
3aBepluaeTcs pa3bopoM NPUMEPOB U PELIEHNEM FEHETUHECKUX 3aaa4, MPUBELEHHbIX B y4eBHMKaXxX nnu
NpPeLNOXEHHbIX NPernoaaBaTeneM, 4o NofHOro Ux NoHUMaHus. Ecnn nocne pabotbl Han TeMoi
OCTaHyTCS HesICHble BOMPOCHI, TO HEOBXOAMMO 3aAaTh MX NPEnoLaBaTeNto Ha OYEPELHON NeKUMN.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTunyeckme | MpakTnyeckme 3aHATUS He OyONUPYOT nekumun, a cogepxat MaTepuan, No3BonsitoWmiA pasBuTb y
3aHATUS CTYOEHTOB NOTUKY FrEeHETUYECKOrO MbIWIEHWS, NCNONb30BaTb TEOPETNYECKME 3HAHMS B PELLEHNN

aKonormyeckux 3agad. PaboTta Ha npakTUYECKUX 3aHSATUSIX BedeTcsl B TeTpansx. B xone 3aHsTuS

CTYOEHT OONXEH BbINOMHUTbL BCE NPELANOXEHHbIE 3aaHus.

MpakTnyeckune 3aHATUS 6asmpyoTcs Ha MaTepuane, PacCMOTPEHHOM Ha NEKLNSX U M3y4aeMoM

CTyoeHTOM camocTosiTenbHo. OCHOBHbIM TpeboBaHNEM NOBLIWEHUS KA4ECTBa YCBOEHUSI MaTepuana

cTyoeHTaMu sBnsietcs obsizatenbHas NOAroToBKa K KaXX,40My NpakTMYeckoMy 3aHsTuo. ns atoro

Heobx04UMO nepes ayanTOPHbIMA 3aHATUSIMM 03HAKOMUTbLCSI C BONPOCaMu LN CAMOKOHTPONS U C

COOTBETCTBYIOWMUMN NNTEPATYPHBIMUA UCTOYHUKAMM.

Ob6yuvatowmincs Ha NPakTUYEeCKMX 3aHATUSIX BbINONHSET cneunanbHble 3aaHus, KoTopble HaueneHbl

Ha BfiafeHvne Matepunanom no TeMe 3aHsaTUs, NpuobpeTeHne aHanUTUYecKux cnocobHocTe,

BnageHvne MetToaamu, yMEHNSIMU 1 HaBblKaMy, HEOBXOAMMbIMU NS OCBOEHUSI AUCUMNUHBIL. PaboTta Ha

3aHATMAX NPOBOANTCS B BUAE MOLENNPOBAHMSA CUTYaLMOHHBIX 3a0aHunii, B X04e KOTOPbIX CTYOEHTHI

LEMOHCTPUPYIOT NONYYEHHbIE HABBIKU 1 KOMMETEHLINN.

B kayecTBe TekyLei opMbl KOHTPONS 3HAHWIA O HOBOM, a TakXe O NPOMAEHHOM MaTepuane Ha

NpakTU4eckoM 3aHSTUM Ucnonbayetcs becena Wunu OUCKyccus Ha 3afaHHble TeMbI, TM6o

KOHKpETHble Bonpockl. Hanpumep,

1. KakoBa onacHOCTb UCMbITaHWSA SOEPHOI0 OPYXMS C NMO3ULMIA TEHETUKN?

2. ['me Mbl cTankmBaeMcs C reHeTU4eCcKOo TOKCUKONOrnen?

3. Kakune haktopbl reHeTn4eckon onacHOCT BaM N3BECTHbI?

4. Yo Takoe reHeTnyeckas akTMBHOCTb (PaKTOPOB OKpyXatowler cpeabl?

5. Kakune TecTt-cuctembl ON1s1 UCMbITAHUS FeHeTUYEeCKOM akTUBHOCTU XUMUYECKNX COENHEHWIA Bam

M3BECTHbI?

6. KakoBa cBSi3b MeXoy MyTareHHbIM 1 KaHLLEPOTreHHbIM OEACTBUEM FEHETUHYECKUN aKTUBHbIX BEWECTB?

7. Y10 Takoe meTabonuyeckas akTuBauus NPoMyTareHoB?

8. MoyeMy YyacToTa pekoMbrHauMm UCnonb3ayeTcs Kak oauvH U3 nokasateneli reHeTn4eckoi

onacHocTn?

9. HecMoTps Ha MHoroobpaaue TecT-cucTeM, B HOMbWNHCTBE U3 HUX FeHeTMYecKast akTMBHOCTb

BELWEeCTB aHaNn3npyeTCcs No pesynbTaty BANSHUS HA HECKONbKO OCHOBHbIX MPOLIECCOB,

NponcxXoaswnx B Knetke. Yto aTo 3a npoueccbl?

10. OxapakTepuayiTe KpaTKo MOHATME aHTUMyTareHe3"?

11. Ha kakux atanax BO3MOXHO BMEWaTeIbCTBO B MyTALMOHHbI NPOLIECC, U3MEHSIIOLLEE Ero

pesynbTaTbl?

Mo OKOHYaHMKM NPaKTUYECKOro 3aHATUS TeTpalb C BbIMONHEHHBIMM 3a0aHUSMIN COAETCS

npenonasaTento.

camocTos- | CamocTosiTenbHas paboTa siBnsieTcs 04HON N3 Hanbonee NPOayKTUBHbLIX OOPM 06pa30BaTENLHOMN 1
TenbHas no3HaBaTeNbHOW AEATENbHOCTY CTYAEHTA B Nepron 0byyYeHus.
pabota Ins peanusaumu cnocobHocTe 1 6onee rnybokoro 0CBOEHUS AUCLMNAUHBI NPESYCMOTPEHI
Tekywas 1 NpobnemMHo - OPUEHTUPOBAHHASA caMocTosiTenbHas paboTta. Tekywas pabota No OCBOEHUIO
LMCUMMNVHBI, HAaNpaBneHHas Ha yrnybneHue 1 3aKpenneHne 3HaHWin CTyneHTa, passBuTme
NPakTUYECKMX YMEHUIA BKIIOYAET:
- paboTy C NeKUMOHHbIM MaTepranom, MoMck 1 0630p NMTepaTypbl U SNEKTPOHHbBIX UCTOYHWKOB
MHpopMaLMM MO UHAUBMAYANbHOMY 3a4aHWIO;
- ONepeXarolLyto CaMoCTOATENbHYIO paboTy;
-M3y4yeHUe TEM, BbIHECEHHbBIX HA CaMOCTOATENBHYO NPopPaboTKy;
- MOAFOTOBKY K MPaKTUYECKUM 3aHSTUSM 1 9K3aMEHY.
TBopyeckas NpobnemMHo-opreHTMpPOBaHHAs paboTa, NpesycMaTpuBaeT:
- @aHanM3 Hay4HbIx Ny6nukaumin no TemMaTuke, oNpeLeneHHol NpenonaBaTeneM;
- MOUCK, aHanu3, CTPYKTYPUPOBaHME 1 NPE3EHTaLUI0 MHPOPMALLIMK NO TEME 3aHATUIA;
- yrnybneHHoe n3y4YeHne BONPOCOB M0 TEMATUKE NPakTMYeckux pabor.
JucumnnmHa HacblweHa 60MbWMM KONMYECTBOM CheLmanbHbIX FEHETUYECKMX ONPELENeHNii 1
TEPMUHOB. [N nx yCBOEHWS HEOBX0AMMO BbINWCATb HE3HAKOMBIE FTEHETUYECKME TEPMIUHBI B CIOBaPb
TEPMVHOB 1 Aatb UM noapobHoe o6 bsicHeHue. [anee cnepyet npopaboTtaTb OTAENbHbIE BONPOCHI MO
NPEeLNOXEHHBIM UCTOYHMKAM nuTEpaTypbl. [pn NOArOTOBKE K MPaKTUHECKUM 3aHSTUSIM, YCTHOMY
onpocy 1 NpoBepo4HbIM paboTam obyyarowniics B 0b6s3aTesibHOM NOPSAKE CAMOCTOSITENIbHO M3ydaeT
TEOPETUYECKNI MaTepMan B COOTBETCTBUM C MEPEYHEM OCHOBHOM 1 AOMONHUTENbHOM y4ebHO
nmTepatypbl, C UICMONb30BaHUEM Internet-pecypcoB, MHGOPMALIMOHHBIX 623, METOANYECKUX
paspaboTok.
KoHTporb 3a camocTosiTensHOM paboToi NPOBOAUTCS B BULE BLICTYMNIEHNS C HAYYHbIMW AOKNanamu
Ha NPaKTUYECKNX 3aHATUSX (BblaensieTcst 15 MUH. B COOTBETCTBYIOWEN TEME 3aHATUS), KONOKBUYMA W
MUCbMEHHBIX LOMAWHWX 3aaHWA.
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orpamma AuCUMnInHbl "9Konoruyeckas reHetuka"; 06.04. nonorus".
n "9 ",06.04.01 "B "

Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH MonroToBka K aK3aMeHy CrocoOCTBYET 3aKPEnNeHMIo U yrnyOneHno 3HaHWi, NoNyYeHHbIX B XOOe
OCBOEHWS AUCLMMNVHBI Y MPUMEHEHMIO UX NS peleHnst npaktudeckmx 3agad. C aToi uenbto
obsizaTenbHO cnemyeT NMKBUAOMPOBATL UMetoWMecs Npobenbl, CMCTeMaTM3NPOBATh U YNopPSa0YNTb
CBOW 3HaHMS. Ha 3aHATMSIX 1 KOHCYNbTAUMK Nepen 9K3aMeHOM npenoaaBaTenb 3HAaKOMUT CTYOEHTOB
C OCHOBHbIMU TpeboBaHUsIMM 006 06 beMe 1 rybuHe 3HaHW No NpeaMeTy, 0TBeYaeT Ha BO3HUKILME Y
HKX BoMpocbl. TpeboBaHMs K opraHM3aUun NOAroTOBKM K 3K3aMeHaM Te Xe, YTO 1 MPpU 3aHATUSIX B
TeyeHune ceMecTpa, Ho cobnoaaTbcs OHM OOMXHbI 6onee cTporo. [Npy NoAroToBke K ak3amMeHaM
CTYOEHT OOMKEH MNoNb30BaTbCs KakK y4eBHUKOM, TaK U KOHCMEKTOM NEKLWIA, a TakXKe KOHCTNEKTOM
nnuTepatypbl, NPOYUTaHHOM MO yKasaHwio NpenoaasaTtens B TedeHne ceMecTpa. BHavane cnegyet
NPOCMOTPETL BECb MaTepuan no caasaeMoir AUCUMNINHE, OTMETUTb ONs cebs TPpyaHble BONPOChl 1
BHMMaTeNbHO pa3obpaTtbecs B HUX. B 3aknioyeHne elle pas LenecoobpasHo NOBTOPUTb OCHOBHbIE
MONOXEHUS, yOenss BHAMaHNE NMOHATUSM U TEPMUHONOMN.

Lns nyywein sanoMMHaeMocTy MaTepuan crnenyeT pacnonoXnTb BECb COrNacHO 3K3aMeHaLNOHHbIM
BonpocaM. MoXHO NMoaroToBUTb MUHMKOHCTEKTbI MO KaX40My M3 BOMPOCOB, HO UCMONb30BaTh UX Ha
aK3aMeHe KaTeropudecku aanpelleHo. [pu oTeeTe Ha BONPOCHI 9K3aMeHaUNoHHOro bruneta
YYMTbLIBAIOTCS:

-rPaMOTHOCTb 1 NTIOrn4eckas CTpyKTypa OTBeTa Ha BOMpPOChl 3K3aMeHaLMOoHHOro 6uneTa;

-yMeHM1e onepupoBaTb crneunanbHbIMU TePMUHAMU;

-yMeHMe 1CMoNb30BaTh B OTBETE AOMONHUTENbHbIA M CAMOCTOATENbHO NpopaboTaHHbIN MaTepuarn;
-yMeHM1e UNNMIOCTPMPOBAaTb TEOPETNYECKME MONOXEHNS MPAKTUYECKUM MaTepuarnoMm;

- MOHUMaHWe NPUKNALHbIX aCNeKTOB NCMONb30BaHNS 3KONOrMYEeCKO reHEeTUKI.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKaouYas nepeyeHb NporpaMMHOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0O6X0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoyaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTYNbS) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/IOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp 4Ns pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMoCTK B 06pa3oBaTeNlbHOM NMPOLECCe NPUMEHSIOTCS cleaytolme MeToabl 1 TeXHonorum, obneryaroume
BOCMpUsITUE NHpopMaLMKN 0By4yaloWwmMMMCs MHBANMAAMY U NNLAMW C OrPaHNYEeHHBIMU BO3MOXHOCTSIMIA 3[00PO0BbS:

- cO3[aHve TeKCTOBOW BepcUM No6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE AN pa3fNYHbIX NOMb30BaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6e3 notepn AaHHbIX Unu CTPYKTYpbI,
npenycMoTPETb BO3MOXHOCTb MaclWTabupoBaHus TekcTa U nsobpaxeHuii 63 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO3[4aHne BO3MOXHOCTEW A4S 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHWEe NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSLMOHHBIX
TEXHONOIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 06.04.01
"Buonorna" n maructepckon nporpamme "Ir'eHeTumka".
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orpamma AuCUMnInHbl "9Konoruyeckas reHetuka"; 06.04. nonorus".
n "9 ",06.04.01 "B "

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.02.03 Skonorndeckas reHetyka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 06.04.01 - Buonorus

Mpodounb noarotoskm: [[eHeTuka

KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:
1.Beneukas E.4. NeHeTuka n asontouns - Mocksa: ®nuHta, 2014 - URL:
http://www.studentlibrary.ru/book/ISBN9785976521889.html
2.MBaHuwes B.B. OcHoBbl reHeTukm: YyebHuk: 1 - Mockea: OO0 'HayyHo-napatenbckuii ueHtp MH®PA-M', 2017 -
207c. - URL: http://znanium.com/go.php?id=557529
3.AkyneHko J1.B., MeanuuHckas reHeTuka [OnekTpoHHbIi pecypc] : yueb. nocobue / AkyneHko J1. B. v gp. - M. :

FS0OTAP-Megna, 2015. - 192 c. - ISBN 978-5-9704-3361-4 - Pexum poctyna:
http://www.studentlibrary.ru/book/ISBN9785970433614.html

JdononHutenbHaa nuteparypa:

1. Kncnexko B. H. n gp. Obwas v BeTeprHapHas akonorusi: YyebHuk: 1 - Mocksa: OOO 'HayyHo-u3natenbckuin LEHTP
NHDPA-M', 2018 - 344c. - URL: http://znanium.com/go.php?id=951288

2.AnTyxoB tO.A. MeHeTMuyeckre npoLecchl B nonynsiuusix : y4eb. nocobue onsi CTyAeHTOB By30B, 00y4atoWmUXCcs no
HanpasneHuio 510600 'buonorus’ n cneunansHoct 012100 TeHeTnka' / 0. M. AnTyxoB .? 3-e n3g., nepepab. n gon. ?
M. : AkanemkHura, 2003 .? 431 c. ISBN 5-94628-083-X

3. OcHoBbl MonekynsipHoli 6uonorum knetkn / b. Ansbeptc, [. Bpeii, K. XonkuH [n op.] ; nep. ¢ aHrn. nog pea. kaHa.
6vion. Hayk C. M. 'maronesa v g-pa 6uon. Hayk L. B. Pebpukosa .? 2-e u3g., ncnp. ? Mocksa : JlabopaTtopusi 3HaHWiA :
[Nabopatopus Munot, 2018] .? 768 c. ISBN 978-5-00101-087-6
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 06.04.01 - Buonorus

Mpodounb noarotosku: [[eHeTuka

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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