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1. Heau u 3a1a44 OCBOCHUSA TMCUUIJIMHBI (MOTYJIfA):

Ilenpto BBeAeHUs B 0Opa3zoBaTelbHbIE MPOrpaMMbl 00pa30BaTesIbHOrO Monyis «l'eHeTnka u
TCHETUYECKWE TEXHOJIOTUM B MPOMBIIUICHHOH OuoTexHomorum» (mamee - Moaynp) sBIsSeTCS
(dopmupoBaHue y 00y4yaroluxcsi 3HaHUH U HaBBIKOB B 00J1aCTH NMPHUIIOKEHUS T€HETUUECKUX TEXHOJIOT U
B IIPOMBIIIIJICHHYIO OMOTEXHOJIOTHIO.

Peannzanms Moayns nOpeaycMOTpeHa Iociae  MOdydeHuss oOydaromuMucs — 0a30BbIX
MPEJCTaBICHUN B O0JIACTH XMMHHU, MAaTEMAaTUKH, HAyK O OMOJOTMYECKOM DPa3HOOOpa3uu, OMOXUMHH,
OCHOB MOJIEKYJIIPHON OHOJIOTHH.

Monaynb comepiKaTebHO JOTONHAET, YITyOIsieT U paclIupsieT MOoJIydYeHHbIe paHee B o0ImeM U
IpoeCCHOHAILHOM 00pa30BaHMU 3HAHUS O XKHUBBIX CHCTEMax, Jejas akLUEHT Ha MPaKTHYEeCKOM
NPUMEHEHUH TeHETHYECKUX TEXHOJIOTUH B Pa3IMUYHBIX OOJACTAX MPOMBIIIJICHHON OMOTEXHOJIOTHH C
1e1bI0 3G (GEKTUBHOIO M SKOJIOTHYECKH 0€30I1aCHOTO NMPOU3BOACTBA MPOIYKTOB JUIS LIMPOKOIO Kpyra
oTpacieil IPOMBIIIJICHHOCTH M CEJIBCKOTO XO3SCTBA, MONydeHHs (hapMalleBTHUECKUX CyOCTaHIU U
JIEKapCTBEHHBIX NPENapaToB, 3aLIUThl OKPY>KAIOLIEH cpesibl U BHEAPEHMs SKOJOIMUECKU Oe30MacHbIX
OMOTEXHOJIOTHIA.

OcBoenne Monyns TpeOyeT NHEpBUYHBIX 3HAHUM M yMEHUH, CBS3aHHBIX C HCCIEIOBaHUEM
OMOJIOTHYECKUX O0BEKTOB.

Monynb oTBe4aeT Ha 00pa30BaTEIbHBIN 3apOC BIIEPBbIE NPUCTYIAIOLIUX K UCCIEA0BATEIbCKOM
IIPAaKTUKE M MpaKTUYECKOH pabdoTe B MPOEKTHBIX TpyHHax HaJ BONPOCAMH, CBSI3aHHBIMH C
TFE€HETUYECKUMU TEXHOJIOTUSMHU.

Pabouass mnporpamma Moayias BKIIOYAeT OpraHU3alMOHHO-METONMYECKUH pasfen, (oHN
OLICHOYHBIX CPEJCTB JUIsl IPOBEIEHUS TEKYIIEH U MPOMEKYTOUHON aTTeCTalluu, METOINYECKUE YKAa3aHUS
Uis  o0yyaroIuxcs II0 OCBOGHHIO MOJYJs, ONHUCaHUE Y4yeOHO-METOIMYECKOro obecnedeHus,
HCIOJIb3YEMBIX HHPOPMAILIMOHHBIX TEXHOJIOTMH U MaTeprUalbHO-TEXHUYECKOM 0a3bl 1JIsl OCYIIECTBICHUS
o0Opa3oBaTeNpHOro mporecca. B opranu3annoHHO-MeTOJMUeCKOM pasjene Moayis yKa3aHo ero MecTo B
CTpPYKType oOpa30BaTelbHOM MpOrpaMMbl, JaH MEpeueHb IUIAHUPYEMBIX pe3yJibTaToB OOyuYeHUs U
OIHCaHBI COCTAB U CTPYKTYpa MOIYJIs. (DOH/IAa OLIEHOYHBIX CPEACTB ISl IPOBEICHHS aTTeCTALUH.

OcHoBHBIMU 3a7ayamMu Kypca «['eHeTMKa W T'€HETHMYeCKHE TEXHOJOTMH B IMPOMBIIUICHHOM
OMOTEXHOJIOTUN» SBISIOTCS:

1. OcHOBBI OMOXUMUU U MOJIEKYJISIPHON T€HETUKH;

2. MeTa0oau3M U perysius;

3. Metobl aHanu3a reHoMoB. Metarenomuka. buonndopmaruxka;

4. Merabonnueckasi UHKEHEpUs;

5. Ilpumepsl UCHIOIB30BAHUS ONOTEXHOJIOTH;

6. [lITammbl, My3€eH, TATEHTOBAHNE.

2. Mecto nucuniuinnel B crpykrype OIIOII BO:
JuctuniuHa «l'eHeTHKa M TeHEeTHYeCKHE TEXHOJOTHMM B MPOMBIIIJICHHOW OMOTEXHOJIOTHUN

OTHOCHUTCS K JUCIMILTAHAM O O si3aT eJIh H O i YacTH y4eOHOTrO IJIaHa M0 HAPABJICHHUIO IOJIOTOBKH
04.03.01 — Xumus.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHUSI COJIEPKAHUS TUCHUILIMHBI (MOTYJIs)
Onementsl [IKC xommnerenmii, Gpopmupyemble TaHHON TUCIUTUIMHOM:

IIKC - 5.1. Bnanerp HaBbIKaMH paOOTHI ¢ OMOJOTHYECKUMHU 0a3aMH JaHHBIX; aHAJIH3a PHIHKA,
OLIEHKH MMPOBBIX TPEHJIOB U MO3UIMOHUPOBAHMUS OTEYECTBEHHBIX BO3MOXKHOCTEH B PAa3BUTHU IO
JTAHHOMY HallpaBJICHUIO; ONIPEeNICHH MyTel Pa3BUTHsI OMO3KOHOMUKHU C YYETOM MPOaHATN3UPOBAHHBIX
PHCKOB.

IKC — 5.2. Kputndecku aHaJIM3UpOBaTh HHPOPMAIUIO B 00JIACTH T'€HETUYECKUX TEXHOJIOTHH,
UCMOJIb3YEMBIX B IIPOMBIIUICHHBIX OMOTEXHOJOTHSAX U JIeJ1aTh BBIBOJBI, OCHOBBIBAsICh HA IMOJIy4YE€HHOMN
uHpopMaun

B pe3ynbraTe ocBO€HUS Kypca CTYACHT JOJIKEH:



3HaTh:

- COBPEMEHHOE COCTOSIHHE METO/IOB «PEIaKTUPOBAHMS T€HOMOB MUKPOOPTaHU3MOB;

- METO/Ibl CEKBEHUPOBAHUS U METO/Ibl 00paOOTKH TaHHBIX CEKBEHUPOBAHMUS;

- OCHOBBI MeToja aHaiu3a IU(QEpeHINaTbHON IKCIPECCHH TeHOB; TEOPUIO BbIPAaBHUBAHHS
[I0CJIEI0BATEIbHOCTEH;

- METOAOJIOTMYECKYI0 OCHOBY META0OIMYECKON NHKEHEPUH;

- 0a30BbI€ IPUHLUIIBL, KPUTEPUU U NTAPAMETPhI YCTOHUNBOTO pa3BUTHS;

- TO3UIMIO OMOAPKOHOMHKH U €€ POJIb B MPOMBIIIICHHBIX OMOTEXHOJIOTHSX;

- OCHOBHbIE HPHUHUUIBI U KOMIIOHEHTbl OHMOTEXHOJIOTMYECKUX IPOLECCOB IOTYyUYCHMS
(apManieBTUYeCKHX CyOCTaHIMI 1 JIEKAPCTBEHHBIX IIPETIapaToB;

- OCHOBHbIE TpeOOBaHMsSI K MHUKPOOPraHM3MaM M MHMKpPOOHBIM COOOILECTBAM, HUCIOJIb3yEMbBIM B
OMOTEXHOJIOTHUIX;

OCHOBBI METO/1a M OOLIYIO CTPATETUI0 KOHCTPYHUPOBAHUS IPOMBIIIJIEHHBIX [ITAMMOB-IIPOyLIEHTOB;

- TpeaMeT, eI M 33Ja4dl TEXHOJIOTMH MHUKpPOOHOTO CHHTE3a KJIETOYHBIX METaOOIHUTOB C
UCIOJIb30BAHUEM M€HETUYECKH NU3MEHEHHBIX MUKPOOPTaHU3MOB U (PepMEHTAI[MOHHBIX allllapaToB;

- OCHOBBI M TEOPHIO METOJIOB 0a30BBIX JA0OPATOPHBIX HCCIECIOBAHUN B OOJIACTH T€HETHYECKOU
MOIU(GUKALMH TPOMBIIIIICHHBIX MUKPOOPTaHU3MOB;

- TIOHATHE MeTaboNIM3Ma C TOYKH 3PEHHS HMCTOYHHKA COCAMHEHUH C BBICOKUM PBHIHOYHBIM
MOTEHIIMAJIOM; MHPOBBIE TPEHIBI Pa3BUTHsI OMOIKOHOMHUKH; OCOOCHHOCTH OMOTEXHOIOTUYECKHUX
MPOIIECCOB MOIyYEHUS (PapMaleBTUIECKUX CYOCTaHIIHIA 1 JIGKAPCTBEHHBIX MPETapaToB; MOTECHIIHAT
nepepadOTKH OTEYECTBEHHOTO YTIIEBOIOPOTHOTO CHIPhS;

- OCHOBBI TEXHOJIOTH, YBEITMUMBAIOIINX ITOTCHIIMANI BHY TPHUILJIACTOBON YHEPTHUH;

- 0 MOTEHIIMAJIbHBIX MCTOYHHUKAX 3arpsi3HEHUs MO/I36MHBIX BOJ] M areHTax IO yJJaJIeHU0 ONOTeHHBIX
3JIEMEHTOB.

YMmers:
- pa3pabaThIBaTh CTPATETUH COBPEMEHHOTO KOHCTPYMPOBAHUS IITAMMA-IIPOAYLICHTA;
- IPOBOJUTH (PUIIOT€HETUUECKHUM aHaIU3 MOCIe10BaTEIbHOCTEM;
aHAJTM3UPOBATh JTaHHBIE CEKBEHHPOBAHUS HOBOTO IOKOJICHHS, YUTaTh M aHanmm3upoBatb FASTQ
daitnbr;

- JIeNlaTh BBIBOJIBI O POJIM OMOAKOHOMMKH B 00€CTIEYeHUH YCTOMYMBOTO PA3BUTHUS;
apryMEHTHPOBATh CBOIO IO3UIMIO IO BOIPOCY MPEUMYIIECTB W HEJOCTATKOB HCIIOJIb30BaHUS
OMOTEXHOJIOTHI JJIs pelIeHus MpoOIeM SKOJIOTHH;

- aHAJM3UPOBATh DKOHOMUYECKHE, MPABOBBIE M DKOJOTHYECKUE ACTIEKTHI OMOTEXHOJOTHYECKOTO
IPOM3BOJICTBA (PapMalleBTUUECKUX CyOCTaHIIMN U JISKApCTBEHHBIX MPENapaTos.;

- paboTaTh ¢ 6a3aMH JaHHBIX TEHETHUYECKHX TOCIIEA0BATEILHOCTEH;

- aHaMM3UpoBaTh AIPPEKTHBHOCTh TPAHCHEKIIMH BBIPANICHHBIX KOJOHHWH; BBHIMONHATh aHAIN3
ypOBHEW sKkcrpeccuu Oenka; npoBoauTh [I[P-aHanu3 i moATBep)KIAEHUS CTPYKTYPhl BCTaBKU
TeHETHYECKOH MOCIIeI0BATEeIHbHOCTH,

- OTIpEe/IETATH MOTEHINA Pa3BUTUSI OMOIKOHOMUKH M €€ MPEeNMYIIeCTBa;

- OTIPENEIATh POJIb U MEPCIEKTUBBI Pa3BUTHs OMOTEXHOJIOTHI B OMOPKOHOMHUKE;

- MacITabupoBaTh pazpadaTbiBaeMble Ta00OPAaTOPHBIE TEXHOJIOTHH;

Baanern:
- MHTErpalliyd T[OJyYEHHBIX 3HAaHMA B TPOEKTHYIO 3aqady TOCTPOCHUS MHOKECTBEHHBIX
BbIpaBHUBAHU; pabOTHI ¢ OMOJIOTHUECKUMH 0a3aMH JaHHBIX;
- aHaJIM3a PhIHKA, OLEHKH MUPOBBIX TPEHOB U MO3ULMOHUPOBAHNS OT€YECTBEHHBIX BO3MOXKHOCTEN
B Pa3BUTUU IO JAHHOMY HAIIPABIICHUIO;

- onpesieeHns MyTel pa3BUTHs OMOIKOHOMHKH C yYETOM IPOAHAIN3UPOBAHHBIX PUCKOB.

- paboThI B 00J1aCTH reHETUYECKON MOAM(PUKALINY TPOMBIIIIIICHHBIX MUKPOOPTaHU3MOB;
MPOBEICHUS TpaHC(EKINHU TUIA3MUIBI B KIIETKY;



- OIIEHUBAaHMS KOMITIETEHTHOCTH KJIETOK U 3((HEKTUBHOCTH TpaHCPEKIINH;
- paznenenus ¢pparmentoB JJHK meromom rens anexkrpodopesa;

- pabotbl MeToioM amrtudukanuu pparmenta JJHK ¢ mmazmuaer metogom T1LP;

- paboTBI METOJIOM pa3pe3aHus U ciimBanus Monekyisl JJHK;
- paboTBI ¢ MpOTpaMMaMu MMPOCMOTPA, aHAIHU3a U PEIaKTHPOBAHUS TUIA3MU, OaHKaMU

AKTHUBHOCTH.

- olleHKH (P (HEKTUBHOCTH MPOIIECCa;
- aHAJTM3a UCIIOJIb3YEMbIX TEXHOJIOTHI C TOYKH 3PEHUS BIUSHIS Ha OKPYIKAIOIIYIO CPEILY.

4.

Conep:kaHue ¥ CTPYKTYpPA IMCUMIIIMHBI (MOYJIfA)

TCHETUYCCKUX HOCHC,Z[OBaTeHBHOCTeﬁ; 0T6opa pCKOM6I/IHaHTHOFO mrTamMma 110 (l)epMCHTaTHBHOI;'I

Taonuya 1. Cooeprcanue oucyunaunvt (modynsn) «I'enemuka u cenemuyeckue mexnoaocuu 6

npomuumelmoﬁ 6u0mexu0ﬂ02uu», nepeueHb OUEHOYHbIX cpedcme U KOumpoJaupyembavlx

KomnemeHyuii
Ne HaunmenoBanue Copepxanue paszzuena Konx konTpOonupyemoit ®opMBbI
n/n pa3znena KOMIIETECHLIUU TEKYILETo
JUCLIMILIIMHBI KOHTPOJIS
yCIIEBa€MOCTHU
1. Brenenue B [ToHsiTHE  TIPOMBIIICHHOMN NKC - 5.1. | I3TPKK /I
aucUUIUIHYy. OCHOBBI | OMOTEXHOJIOTHH. Bnaners  HaBbIKamu
OMOXUMUH U [Ipumenenne GepMeHTOB H | pabOTHI c
MOJIEKYJISIPHOM MHUKPOOPIaHU3MOB Ui | OMOJIOTUYECKUMU
Te€HETUKH MIPOMBIIITIEHHON O6azamu JTAaHHBIX;
nepepaboTKH U | aHaIu3a pBIHKA,
MIPOU3BOJICTBA XMMMUYECKUX | OLEHKHU MHPOBBIX
COCIMHEHUI,  MaTepuajioB, | TPEHIOB u
TOILJINBA, MO3ULMOHUPOBAHUS
OMOTEXHOJIOTMYECKOTO OTEUYECTBEHHBIX
MOJIy4EeHHUS BO3MOXKHOCTEHN B
(bapMareBTHYECKIX pa3BUTUU IO TAHHOMY
cyOcTaHIMit U | HamnpapJIEHUIO;
JIEKapCTBEHHBIX NPENaparoB. | ONPENEICHUs  IIyTeH
Obmas XapaKTepUCTHKA | Pa3BUTH
MOJIXOAOB  JUId  CO3JaHUs | OMO’KOHOMHUKHU c
HOBBIX MPAKTUYECKH | Y4ETOM
IOJIE3HBIX (bepMeHTOB, | MpOoaHATU3UPOBAHHBIX
MHUKpPOOPTaHHU3MOB, PHUCKOB.
cooO11ecTB IHKC - 5.2.
MHKpOOpranu3mMoB. @usuko- | Kpurnuecku
XMMHUYECKHE  OCOOCHHOCTH | aHaJIU3UPOBATh
CTPYKTYpbl ~ HYKJEUHOBBIX | HH(OpMaIHIo B
KHCJIIOT. Konbuessie | obmactu
MOJIEKYJIbI JBOMHBIX | TE€HETHUYECKUX
cnupanein JIHK, nonsTHe 0 | TEXHOJOTHIA,
cylnepcnupaiu3anuy, €€ | HCHOJIb3yEeMBIX B
Ouosiornyeckas  posib B | TPOMBIIUIEHHBIX
KJIETKaX MUKPOOPTraHU3MOB. OMOTEXHOJOTUAX U
DU3NKO-XUMUYECKUE JieNaTh BBIBO/JIbI,
0COOEHHOCTH CTPYKTYpbl U | OCHOBBIBAsCh Ha
(YHKIIMOHUPOBAHUS OENKOB | TOJYyYEHHOM
u  depmenToB. MexaHusMbl | MHPOpPMALUU




(hepMEHTAaTUBHOTO KaTajIn3a

i1 KHUHETHKA
(hepMEHTAaTUBHBIX PEAKIIUM.
OcCHOBHBIE TeHETHYSCKUE
MIPOIIECCHI B KJIETKax
MUKPOOPTaHU3MOB M UX
peryJsus. MexaHHU3MBI
peIUIMKAllM U KOHTPOJIb
KOIIMMHOCTH IUIa3MMI,
MexaHu3MBI obOmeit u
canTcnenuduaecKon
pPEKOMOMHAIINY.
Tpanckpunius U ee

peryisiiys. Ha  pa3iMuYHBIX
ypoBHsix. Cunrte3 Oenka —

TeHETHYCCKUH KO/,
MEXaHU3M TPAHCIISIIUU U €€
perymsinus.  CTaGuibHOCTH
PHK u Oenka B KieTKax
OaxkTepuil.

MeTonast T€HETUYECKOTr'0
oOMeHa. I'eneTuueckas

TpaHchopMaIus, TPUPOIHAS
U uHynupoBaHHas. CnusiHue
npororuiactoB. Konbroramus
y Oaktepuil. Jluzorenuss u

TpaHCOyKIUs, oOOmas |
cnenuduaeckasi.
Merabonm3m u MeTtabomm3M Kak HCTOYHHK IHKC - 5.1. I3 TPK K
perysinus COCTMHEHMH ¢  BBICOKMM | Blaners  HaBbIKaMu
PBIHOYHBIM  ITIOTEHLIMAJIOM. paboThI C
MeTtabonuueckas ceTp. | OHMOJOTHYECKUMH
O0mue IpeacTaBIeHUS O Gasamu AQHHBIX;
MHKpOOGHOM  MeTaGomm3me. | 2HAtH3d PEIHKa,
Monstne katabommzma u | O oM MHPOBBIX
TPEHJIOB u
aHa0oM3Ma, oOmme
MO3UIIMOHUPOBAHUS
METa0O0JIMYECKHE OTEUCCTBCHHDIX
HPCAMCCTBCHHUKH, BO3MOYKHOCTEH B
nepe/ada SHEPIUH B KICTKAX. | pasBuTHH 110 JAHHOMY
HYTI/I TJIMKOJIN3a, OUKII HampasJICHUIO;
TPUKAapOOHOBBIX KHCJIOT W | ONpelnclieHHs IyTei
OKHCIUTEIBHOE pa3BUTHUSA
bochopunrpoBaHue. OM0KOHOMHKH c
[enTpanbHeIii ydeToM
metabonmusM Escherichia coli | MPOAHATM3UPOBAHHBIX
mpu pocre Ha rimokoze u | PHCKOB.
Apyrux  caxapax.  bu- [IKC - 5.2.
Kputnuecku
KOMITOHCHTHBIS CHCTEMBI | oo pOBaTh
mepesiauM  CHTHANOB  HA | yyudonvammio B
IpuMepe pery/siliii | oOmactu




noTpeodieHus a30Ta, | TEHETUYECKUX
docdopa knerkamu E.coli. TEXHOJIOT U,
BaKTepHaIbHbIi UCIIOJIBb3YEMBIX B
doTOCHHTES. MIPOMBIIIITICHHBIX
CIOb30BAHMIE OMOTEXHONOTHSIX U
MMKPOOPTaHU3MaMHK Acnath BBIBOJIBI,
OJTHOYTIIEPOIHBIX OCHOBBIBAACH Ha
coenmuHeHuii B kauectBe | OTYUCHHOM
HCTOYHUKA yriaepoza, uHGopmaiuy
METHIOTPO(DEI,
METaHOTPO(DHI.
Cnenuduyeckue
0COOCHHOCTH MOJIEKYJISIPHOI
OMOJOrUM  JApOXKEH U
MUIETHATBHBIX TPUOOB Kak
MIpe/ICTaBUTENEeH SyKapuoT B
MHUKPOOHOIOTUIECKOM
OMOTEXHOJIOTHH.
MexaHu3mbl perysiuu
MeTabonu3ma
Mertobl aHanu3a Paznoobpasue u crtpykrypa IHKC - S5.1. A3 TPK K I
TCHOMOB. FeHOMOB  NPOKapuoT U | Brmamets  HaBBIKaMH
Merarenomuka. JYKapHuoT. Metonsl | paGoThl c
buounpopmarnka CEKBEHHPOBAHUS  IIEPBOT0, | OMOJOTHICCKUMHU
BTOPOTO, TpEeTbero | Oa3zaMu JAHHBIX;
ITOKOJICHUH. Metonsl | anayimza PBIHKA,
o0paboTku JAHHBIX | OIEHKHU MHUPOBBIX
CEKBEHHUPOBAHMSI. TPEHJIOB u
Kapruposanue pHUAaOB. MNO3UIIMOHUPOBAHUS
IMonck MyTtammii. AHaIH3 | OTEYEeCTBEHHBIX
auddepeHumanbLHONn BO3MOKHOCTEN B
9KCIIPECCUU T'€HOB. Pa3BHUTHU T10 JTAHHOMY
buonoruueckue 0asbl | HampaBIIEHUIO;
JQHHBIX. ITonck B | ompeneieHusl  IyTel
OMOJIOTNYECKUX 0asax | pasBuTHA
JTAHHBIX. BrlpaBHUBaHUE | GHOPKOHOMUKH c
OCJIEN0BAaTEILHOCTEMN. y4ETOM
MeToapl MOUCKAa TOMOJIOTOB. | MPOAaHAIU3MPOBAHHBIX
MeTtoap! METarcHOMHUKH. | PHCKOB.
VYcraHoBneHue BHUJOBOT0O INIKC - 5.2.
cocTaBa MHKPOOHOTO | KpuTtHuecku
cooOmiecTna. COopka | amanu3upoBaTh
T'€HOMOB U METar€HOMOB nH(popMaIHIo B
o0nactu
TCHETHUUYECKUX
TEXHOJIOTHIA,
HCIIOIb3YEMBIX B
MIPOMBIIIJIEHHBIX
OMOTEXHONOTHSIX U
Jienath BBIBO/IbI,
OCHOBBIBAsICh Ha
MOJY4YEHHON




nHpopmauu

PenaktupoBanue Metonanl T€HETHYECKON INIKC - 5.1. J3 TPK K I
reHoMoB. CHUHTE3 Moau(UKaIIU Brnagerp  HaBBIKaMu
TeHOB MHUKPOOPTaHHU3MOB, paboThI c
MyTareHe3 ©  CeNIeKIHs, | OWOJIOTHYECKUMHU
reHHasl UHXKEHEepUs, MeToJbl | Oazamu JAHHBIX;
HaIlpaBJICHHON aHanusa PBIHKa,
Moau(UKAMM  —  METOJ | OLEHKHU MHUPOBBIX
oOMeHa ajieneil, | TpeHIOoB u
PEKOMOWHHUPUHT -A-red, | TMO3UIITMOHMPOBAHUS
CRISPR-Cas CHUCTEMBI | OTEYECTBEHHBIX
pEeAaKTUPOBAHUSI. BO3MOXKHOCTEH B
PaznoobOpaszue CHCTEM | Ppa3BUTHUH 10 JAHHOMY
CRISPR-Cas. WnxeHepHbIE | HaIpaBJiCHUIO;
OCNKkM ISl pEeIAaKTUPOBAaHUS | ONPEICIICHUS  IyTel
T€HOMOB. [{uHKOBBIE | pa3BUTHS
MaJIbIhI, TALEN, | OHO’KOHOMUKU c
MeraHykjeasbl. MexaHu3Mbl | Y4eTOM
pemapamu ~ JJHK.  Odd- | mpoananmsmpoBaHHBIX
TapreTHpie 3P HEKTHI. PHUCKOB.
INKC - 5.2.
Kputnuecku
aQHATM3HPOBATH
UH(pOpMaLIHIO B
oOnactu
TeHETUYECKUX
TEXHOJIOTHIA,
UCTIOTB3YEMBIX B
MIPOMBIIIIICHHBIX
OMOTEXHONOTHSIX U
JeNaTh BBIBO/IBI,
OCHOBBIBASICh Ha
MOJTy4YEHHON
uH(popMaIu
Merabonnueckas Merabonnueckast NnKC - 5.1. I3 TPK K
WHXCHEePUS WHXCHEepUs — pOXICHWEe W | BriameTs  HaBBIKAMH
IBOJTIOLIHS TepMHHA, | PabOTHI c
COBPEMEHHOE OTpe/CIICHNe; | OHUOJOTHICCKUMU
dbyHIaMeHTanbpHass OCHOBa, | 0Oa3zaMu JAHHBIX;
HO SIPKO BEIpQXKCHHAS | aHAN3a pBIHKa,
MIPUKJIaIHAS OIICHKHU MHPOBBIX
HaIPaBJICHHOCTH Ha | TPEHIOB 17§
WHy CTPHAITN3AIINIO MO3UIIMOHUPOBAHUS
MOJIy4aeMbIX ~ MPAKTHYECKHU | OTEHYECTBEHHBIX
3HAYUMBIX pEe3yNbTAaTOB. | BO3MOXKHOCTEU B
Cragun pa3BUTHUS | Pa3BUTUU MO TaHHOMY
MeTaboIIecKoi HaIpaBJICHUIO;
WHXEHEpUH, UX CYIIHOCTb, | OIpeIeieHHs] IyTel
METOJIOJIOTHYECKAsi OCHOBA M | Pa3BUTHS
MPUHLMIHUAIBHBIE pa3inuuusi. | OMOPKOHOMUKHU c




Pa3ButHe U cOBpeMEHHOE | YYeToM
COCTOSIHHE METOJIOB | MPOAHAIU3UPOBAHHBIX
«peAAKTUPOBAHUS» TEHOMOB | PHUCKOB.
MHUKPOOPIaHHU3MOB IHKC - 5.2.
Kputnuecku
aHAIM3UPOBATH
uHpopMaIuio B
obmacTu
TeHETUYECKUX
TEXHOJIOTHIA,
UCIIOJIB3YEMBIX B
MIPOMBIIIITICHHBIX
OMOTEXHONOTHSIX U
JeNnaTh BBIBO/IBI,
OCHOBBIBASICh Ha
MOJTy4YECHHOMN
uHbopmanuu
[Tonsitue u ocHoBbl | OnpenenexHue IHKC - 5.1. I3 TPK K
OMO’KOHOMUKHU OMOPKOHOMHUKH, OCHOBHBbIC | Biiamers  HaBbIKamMu
MOHATHS U TEPMUHBI. 3aa4uu | pabOTHI c
U 1uend  OMOPKOHOMHKHU. | OHMOJIOTHYECKUMU
OcHoBHbIE orpacnu | Oazamu JAHHBIX;
OMOIKOHOMHUKH. aHanamn3a pBIHKA,
Conepxanue oTpacieil | OLEHKH MHPOBBIX
OMOPKOHOMUKH u UX | TPEHIOB "
pazButue. CBs3b pa3BUTUS | MO3ULUOHUPOBAHMS
OMOPKOHOMUKH C | OTEYEeCTBEHHBIX
MOBBIIIEHUEM BO3MOKHOCTEHN B
sHeprod(hPEeKTUBHOCTH, Pa3BUTHUH 10 JAHHOMY
3¢ EKTUBHBIM HaIpaBJICHUIO;
WCTIONB30BAHUM  OTXOJIOB, | OMNpEACNICHUus]  IyTen
pa3BUTHEM BO300HOBIIIEMOI | pPa3BUTHS
SHEPTeTUKH  HA  OCHOBE | OHMOIKOHOMHKH c
OMOMAcChl, DKOJOTH3AlUEH | y4eTOM
MPOMBIIIJICHHOTO ~ CEKTOpa, | MPOaHAIM3UPOBAHHBIX
MOBBIIICHUEM YCTOMYMBOCTH | PHUCKOB.
CEIIbCKOT0 XO03S5ICTBA, IIKC - 5.2.
MIPOU3BOICTBOM HOBBIX | Kputnuecku
MTPOTYKTOB MUATaHUS, | AHAIU3UPOBATH
pa3BUTHEM  MEIUIIMHCKUX | HHQPOPMAIUIO B
TEXHOJIOTHI W TIOJIydeHHEM | o0iacTu
JIEKapCTBEHHBIX CPEICTB. | TEHETHMYECKHUX
[Ipenmymectna TEXHOJIOTH,
OMOIKOHOMHUKH. HCIIOJIb3YEMBIX B
Onpenenenue MIPOMBIIIJIEHHBIX
BO3MOXHOCTEN U | OMOTEXHONOTHSIX U
MOTEeHIIMAaja pa3BuUTHA | Jenarhb BBIBO/IbI,
OMOPKOHOMHUKH - MHPOBBIC | OCHOBBIBAsIChH Ha
TPEHIbl W  METOAbl MX | IOJTYyYEeHHOU
ouenku. Ilpumep ananmza | uHboOpmManUU

PbIHKa C TO3WIIMHW HAYYHO-
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TEXHUYECKOTO 51
TE€XHOJOTHYECKOTO YPOBHS, a

TaKXe C OILICHKOH
MEePCIEKTUB OTEUYECTBEHHBIX
MMPOM3BOJICTBEHHBIX
BO3MOXKHOCTEH.
buoskonomunka B Poccum.
Pons Hu MECTO
OMOTEXHOJIOTHI B

6uoskoHomuke. Buenpenue B
HOPOMBIIUIEHHOCTh U HX

MIPUMCHCHHE.
ESG u ycroituuBoe [Tonstue ESG. IIKC - 5.1. I3 TPK K [
Pa3sBUTHUC. HapaMeTpLI U KPUTEPUHU. BJIaIIeTI) HaBbIKaMU
Oprannyeckast bazosbie npunnunsl ESG u 16)360TH ¢
MPOTYKIIHS HOJIOTHYCCKUMHU
POAYKIL X BaKHOCThL. Biusaue ESG-
. ESG Oa3zamu JIAaHHBIX;
WHBECTUIIUHN HA PHIHOK. - | amamma PHIHKA,
WHTETpaIys, OlleHKa PUCKOB OLICHKH MHPOBBIX
1 BO3MOXKHOCTEH. CriocoObI TPEHIOB u
BHeApeHus npuHiunoB ESG. | MO3MIHOHUPOBAHMA
AKTyanbHbIe OTEUECTBEHHBIX
JKOJIOTHYECKUE TTPOOIIEMBI. BOSMO’KHOCTCH B
buorexHonoruii kak crnoco0 PasBUTHH 110 1aHHOMY
BIIUSIHUS Ha aKTyaJIbHbIC HAlpaBJICHHIO, .
ompeneyeHuss  MmyTei
PpOoOIEMBI SKOJIOTHH.
pa3BUTHUSA
ITpouecc
OMO’KOHOMHUKH c
YCOBEPILIEHCTBOBAHUS
y4eTOM
XUMHUYECKHUX MPOIIECCOB B
MPOAHATU3UPOBAHHBIX
COOTBETCTBUHU C
PHUCKOB.
K HHEM HETaTHBHOT
COKpaIIeHHEM HETa oro MKC — 5.2.
BIUSTHUS HA OKPY>KAIOIIYIO Kputiseckn
cpely. aHAIIM3MPOBATH
HammonansHbIe MPOEKTEL H | yydopmariuio B
IEPCIIEKTUBBL  JATBHENNIETO | )51 oy
BHepeHus NPUHIMIOB ESG. | Lopernuecknx
Opranuveckas TpOAYKIHS - TEeXHOMOTHiA,
CyTh, pacrpeielicHue. HCTIONb3yeMBIX B
MTPOMBIIIIICHHBIX
OMOTEXHOJIOTHAX |
JieaTh BBIBO/IBI,
OCHOBBIBASICh Ha
MOJTy4YEHHON
uH(pOopMaIU
IIpumepsl OcHOBHbBIE HaNpaBJICHUS INKC - 5.1. | AI3TPKK [
HUCITOJIB30BaHUA M OpHUMEpPhI HCIOJIb30BaHUS BJIaI[eTB HaBbIKaMH
OMOTEXHOJIOTHIt OUOTEXHOJIOTH B | paboThHI c
Pa3INYHBIX oTpacisix. | OMOIOTHYECKHMH
VciaoBus NpUMEHEHHMS M bazamu AQHHBIX,
aHajam3a pBIHKA,

NCPCICKTUBLI PA3BUTH.
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Cenbckoe XO35IICTBO.
KonBepcust  pacTUTENBHOTO
CBIPbSL. ITonmyuyenue

pPaCTHTENFHOTO  CBIPBS  C
TpeOyeMbIMHU  CBONCTBaMH.
Bompocer  cemeHOBOICTBA,
arpOTEXHUKU W COCTOSIHUE
TJI0IOPOTUS IMOYBEI  H
CIOCOOBI MX PELICHUSI.
JKuBOTHOBOICTBO u
NTUIEBOICTBO. [IpuMenenune
COBPEMEHHBIX
OMOTEXHOJIOTHIA JUISE
CO3/IaHUs Ka4eCTBEHHOT'O
IUIEMEHHOTO craza c
HCIIONIB30BAHUEM  METOJIOB
MIPUMEHCHHUS T€HOMHBIX
TEXHOJIOTUH IUIA
COBEpPIIICHCTBOBAHUS
KOMMEPUYECKHX 51
COXpaHEHHS T'€HO(POHIHBIX
MOpPOJA KPYIHOTO POraTroro

CKOTa (vm IPYTUX
KUBOTHBIX) Poccun.
IIumesas, LEJUIFOJIO3HO-

OyMa)kHasi, KOXXEBEHHas U
TEKCTUJILHAS
MIPOMBIIIIIICHHOCTb.
3HaueHue OHoIpenapaToB B
NoOBIYe  YTJIEBOJOPOIHOTO
CBIpDbSl M TMOTEHIHANIE €ro
nepepadoTKH.

Ponp OuworexHomoruii B
MIPOU3BOJICTBE
(hapmaiieBTHUECKOM
MPOAYKIIMKM W B 00JIacTH
3JIpaBOOXPaHEHUS.

buorexnomorugeckoe
MOJIy4eHUE aHTUMHUKPOOHBIX
MpernapaToB, OUOIOTUYECKH
AKTHBHBIX COEIUHEHHI,
IPOOHOTHKOB "
NpeOUOTHUKOB, BUTAMHHOB,
AMHHOKHUCIIOT M  OEJIKOB,

JIAIIA OB, CTEPOUJIOB,
MOJINCAXapUIOB.
Hcnonb3oBanue
PEKOMOWHAHTHBIX
MHUKPOOPTaHHW3MOB TUIS

OLICHKHU MHUPOBBIX
TPEHIOB u
MO3UI[MOHUPOBAHUS
OTEUECTBEHHBIX
BO3MOKHOCTEMN B
Pa3BUTHUU 10 JaHHOMY
HaIpaBIECHUIO;
ompeneneHus  IyTen
pa3BUTHUS
OMOPKOHOMUKH c
y4eToM
MPpOaHATU3UPOBAHHBIX
PHCKOB.

NKC - 5.2.
Kputnuecku
aHAJIM3UPOBAThH
nHpopMaIuo B
oOnactu
TeHETUYECKUX
TEXHOJIOTHIA,
UCIIOTIB3YEMBIX B
IPOMBIIIIICHHBIX
OMOTEXHONOTHSIX U
Jenath BBIBO/IBI,
OCHOBBIBASICh Ha
MOJTyYEHHON
UHpOpMaLIUU
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MOJIYUCHHUA  JICKAPCTBCHHBIX

CPEACTB.
9. [IItammsl, My3en, ITonsaTue 51 IPYIIIbI INKC - 5.1. | AI3TPKK [

IIaTEeHTOBAHUE LITaMMOB. XapakrepHble | Bnaners  HaBblKamu
0COOEHHOCTH mramMma. | paboThl c
TpeboBanuss K  BBIOOpPY | OHMOJIOTHYECKUMU
IITamMMma. 0azamu JIAaHHEBIX
Otbop u  Moaudukauus | aHanau3a PBIHKA,
MIPOMBIIIICHHBIX OLIEHKHU MHUPOBBIX
LITaMMOBIIPOYLIEHTOB TPEHOB u
(apMareBTHYECKIX MO3UIIMOHUPOBAHUS
cyOcTaHIuii U | OTEYECTBEHHBIX
JIEKapCTBEHHBIX MPENapaToB. | BO3MOXHOCTEH B
PaGota co  mrTamMmamu. | pa3BUTUHU IO JAHHOMY
[IpencraBnenne 0 | HampaBIICHHIO;
MOJITOTOBKE [IOCEBHOTO | OIpeJesIeHus]  IyTei
Marepuana, MOJITOTOBKE | Pa3BUTHUSA
NUTATENbHBIX Cpell, polecce | OHO3KOHOMUKHU c
(dbepMeHTauu C KOHTPOJIEM | YYETOM
ee IPOBEICHUS. | MPOAHAIM3UPOBAHHBIX
dopMupoBaHue PHUCKOB.
MPEACTABICHUASI O MPOIIECCE IIKC - 5.2.
OYMCTKU KyJbpTypaibHOM | Kpurnueckn
XKHUJIKOCTH, KOHLEHTpAllMd M | aHAJIU3UPOBATh
MOy YeHUN TOTOBBIX | HH(OpPMAIIHIO B
IpenapaTuBHbIX (GopM. obnacTtu
[Momxompl K BBIOENECHUIO H | TEHETHYECKHX
OYHCTKE OMOJIOTUYECKH | TEXHOJIOTHH,
aKTHUBHBIX COCJMHEHWH W | WCIIOJIb3YEMBIX B
JIeKapCTBEHHBIX CPEACTB. | TMPOMBIIUIEHHBIX
Mysen IITaMMOB Ha | OMOTEXHONOTHSIX W
MIPOMBIIIJICHHBIX JenaTh BBIBO/IbI,
MPEIIPUATHSIX. OCHOBBIBASICh Ha
[laTeHTOBaHME IITAMMOB M | TOJYYEHHOM
ux JIETIOHNPOBAHNE B | MHpOpMaIUU
YTOJTHOMOYEHHBIX
koymekiusx. Llens u 3amaqn.
Cyrp  mpouenypsl.  Tpu
(GhopMBI  TETIOHUPOBAHUS -
0COOEHHOCTH
WCTIOTh30BaHUSI.
Poccuiickas @epepauus -
KpyIHenmas
OUOTEeXHOJIOrnYecKas
JiepKaBa. [Ipennoceinku
CTaHOBJICHUS U TPEMISATCTBUSA
Ha MyTH pean3alMH.

10. AnmapartHoe AmnmaparHoe oopmiieHue OKC - 5.1. I3 TPK K I
oopmnenue MHUKPOOHOIOTNYECKUX Bnaners  HaBbIKamu
MHUKPOOHOJIOTUYECKHUX | POU3BOJACTB. Ob1Iee paboThI c

IIPOU3BOJICTB IIPEJCTaBIEHHE O BCEH OHMOJIOTNYECKUMU

LIEMOYKE TEXHOJIOTHYECKOTO 6azamu JTAHHBIX;
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npouecca. [Ipouecc aHayM3a pBIHKa,
OMOTEXHOIOTHUECKUX OIICHKU MHUPOBBIX
MIPOU3BO/JICTB. TPEH]IOB u
Ocobennoctu MO3UIIMOHUPOBAHUS
OMOTEXHOIOTHYECKUX OTEYECTBEHHBIX
IIPOLIECCOB MOITYUYEHUS BO3MOXHOCTEH B
(hapmaleBTUUECKUX Pa3BUTUU T10 JAHHOMY
cyOcranuii u HaIlpaBJICHUIO;
JIEKapCTBEHHBIX MIPENapaToB. | OIpeAeJeHUs IMyTel
Onwucanue HeOOXOAMMOTO pa3BuUTHA
o0opyaoBaHus AJis OMOPKOHOMUKH c
IIPOU3BOJICTBA JIFOOBIX y4E€TOM
OouomnpenapaToB. Boigenenue | npoaHaIu3upPOBAHHBIX
Y OYHCTKA IIPOAYKTOB PHCKOB.
OHMOTEXHOJIOTUI - METOIBI U IIKC - 5.2.
XapakTepHble 0COOEHHOCTH. Kputnuecku
[TonsiTHe pernamenra. aHAJIM3UPOBATh
OcobenHoctu UH(POPMAIIHIO B
J1a00paTOPHOTO H obnactu
MTPOMBIIIIIICHHOTO TCHETHYECKUX
pernamenTta. TpyaHoCTH TEXHOJIOTHH,
MacCIITaOUPOBAHUS — IyTh OT | HCIIOJIB3yEMbIX B
1abopaToOpHOTro 10 MPOMBIIIICHHBIX
MTPOMBIIIIIICHHOTO OMOTEXHONOTHSIX U
permameHTa. JieNnaTth BBIBO/IBI,
HopMaTuBHBIE JTOKyMEHTHI, | OCHOBBIBAsICh Ha
permaMeHTHPYIOIIHe MOJTy4YEeHHOM
OMOTEXHOJIOTMYECKHE nHpopmanuu
MIPOU3BOJICTBA
(hapmareBTuueCcKoro
npopuIs. TpeboBanus
1a00paTOPHOU, KIMHHYECKOU
u MIPOU3BOJCTBEHHON
MIPAKTUKU B
OMOTEXHOJIOTHIECKOM
(hapmaleBTUYECKOM
MIPOU3BOJICTBE. Cucremsl
GLP, GCP u GMP.
1. buoreorexHosornu u buoreorexnosnorus. NnKC - 5.1. I3 TPK K [
3almMTa oOKpy-xaromeit | Onpenenenue Bnagets  HaBbIKamMu
Cpelbl OMOT€OTEXHOIOTHH U | paboThI c

OMOTHIPOMETAITYPTHUH, OMOJIOTUIECKHUMH
OCHOBHbIE MOHATHS, | 0a3zaMu JAHHBIX;
TEPMHHEI. TexHoyOTHH | aHAJIHA3A pBIHKA,
MOJIyYeHUsT  [BETHBIX M | OIEHKHU MHPOBBIX
OJIarOpOJHBIX META/NIOB W3 | TPEHOB u
cynbhuaHbIX pya. OCHOBHBIC | TMO3UIIMOHUPOBAHUS
NPUHLMIIBI,  JIeKAlMe B | OTEYECTBEHHBIX
OCHOBE BO3MOKHOCTEH B
OMOTHIPOMETAJUTYPTUYECKUX | Pa3BUTUU IO JAHHOMY
TexHonoruil. PasHooOpa3ue | HampaBlieHHIO;
MHUKPOOPTaHU3MOB, ompejeNieHus  MyTel

14




HCIOJIb3YEMBIX B
OMOTCOTEXHOIOTHUECKHUX
rpoleccax
(TaKCOHOMHYECKHE u
(bU3MoIOrMYEeCKUe TPYIIIBI),
uxX OuoreoxuMmuyeckas |
OMOTEXHOJIOTHYECKas  POJIb.
MexaHu3Mbl
B3aUMOJCUCTBUA
MHUKPOOPTaHU3MOB c
CyIb(OUIHBIMU MUHEpaIaMH
pyA. buorexnosnorun
MOJIy4€HHUS METAJIIOB U3 PY/I.
Hcropus pa3BUTHSL.
OCHOBHbBIE TEXHOJOTHYECKHE
MPOLECCHI. OrnbIT
MIPAKTUYECKOTO MPUMEHEHHS
OMOTrMIPOMETAIITYPHUYECKUX
texHonoruil. IlepcrnexkTuBb

pa3BUTHS HOBBIX
HanpaBJIeHUN B
OMOTrMIPOMETATYPruun u
BHEJPEHUS HOBBIX

OMOTrMIPOMETAITYPrHYECKUX
TEXHOJIOTUI. bruorexHomornu
TUISI pemeHHs
MIPUPOJOOXPAHHBIX TPoOIeM
B TOPHOMETAJUTYPTrHYECKOM
KOMILIEKCe (ouncTka
CTOYHBIX BOJ OT CYJb(}aToB,
HMOHOB METAJUIOB, IUAHU/IOB U

THOIMAHATOR).
MukpoOuonoruueckue
METOAbI IIOBBIIIICHUA

Hedreornaun. OmnpeneneHue
HePTIHON MUKPOOUOJIOTHH, U
ee OCHOBHBIX 3a1ad.
Muxkpobuosiornyeckue

METOIBI MTOBBIIICHUS
HepreoTmaun B oOmeMm
rporiecce pa3paboTKu
HE(PTSIHOTO MECTOPOXKJICHHS.
Crneunduueckue  Qu3MKo-
XUMHUYECKHE ¢bakTopsl,
XapakTepHbIe IS He(QTSIHBIX
MecTopoxkaeHuid. OCHOBHBIE
(yHKIIMOHATBHBIE  TPYIIIBI

MHUKPOOPTaHU3MOB
HeTSIHBIX TIJIACTOB.
Knaccuueckas cxema
TpopuIeCcKOi 1enu
3aBOJHSEMOT0  HE(TSHOTO

pa3BUTUA
OMOIKOHOMUKH c
y4eToM
MPOaHATH3UPOBAHHBIX
PHUCKOB.

INKC - 5.2.
Kputnuecku
aAHATM3UPOBATH
uHpopMaIuo B
obnacTtu
TeHETUYECKUX
TEXHOJIOTHIA,
UCIIOTB3YEMBIX B
IPOMBIIIIICHHBIX
OMOTEXHONOTHSIX U
JieNaTh BBIBO/IBI,
OCHOBBIBASICh Ha
MTOJTy4YECHHOMN
uHdopmanuu
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IiacTa. ,HI/ICCI/IMI/IJ'IFIHI/IOHHEUI

cynbhaTpenyKus,
OCyIIECTBIIsIEMAst Ha
MECTOPOKICHUIX HeTH
aHa’POOHBIMH ~ TE€TEPO- U
aBTOTPO(HBIMU

MHUKpPOOpPTraHu3MaMu. THIIbI
METaHOTEHEe3a B HEQPTIHBIX
JiacTax.
HedTtepbiTecHstomme
MeTa0O0JIUTHI, X
KJIacCU(PUKAUSA U TPUHIUT
neiictBusi B HedTAHOM
wiacre. Kmaccudukamus wu
MIPUHIIMIL BbIOOpA
OMOTEXHOJIOTHIA TIOBBIIICHUS
HedTeoTaUM IJ1aCTOB.
Crnocob [10JIaBJICHUS
KHU3ZHEJEATEIIbHOCTH
CyibdarperyupyOIHX
OakTepuili M CHUIKCHHE
CepOBOZOPOAA B IUIACTOBBIX
(dmronmax. [Toustue
OumopeMenuanus TIOYB U
BOJ/IOEMOB.
YTraeBo10poI0KUCISIONINE
MHUKPOOPTaHU3MBI —
0COOCHHOCTH MeTabosn3Ma.
@dakTopel, BIMSIONIME Ha
CKOpOCTh CaMOOYHIICHHS
noyBsl M 3(PeKTUBHOCTH
MPUMEHEHUsI OUompenapaToB
B IIOYBE U BOJHOM cCpee.
[TapameTpsl, MO KOTOPBHIM
pasnuyaroTcs Ouompenaparsl
Ui OMopemMenuanuy Mo4YB |

BOJIOEMOB. HUctounuku
3arpsi3HEHUE IIOYB,
HOBerHOCTHLIX nu
TPYHTOBBIX BOJI
palII/IOHYKJ'II/I,ZIaMI/I nu
TSKEJIBIMA MeETaJlJIaMu.
Crnioco0sl 3aXOpPOHEHHUS
JKUJIKUX PaaOAKTUBHBIX
OTXOJOB. Kakmne

(u3MONOTHYECKUe  TPYIIIBI
MHKPOOPTaHU3MOB SIBIISTFOTCS
NEPCIIEKTUBHBIME ~ areHTaMU

I e CO3JIaHMsI
OMOTeOXUMHUECKOT0 Oapbepa
Ha yTH JIBYDKEHUS
MIO/I3EMHBIX BOJ,
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3arpsI3HEHHBIX
KOMIIOHEHTaMHU JKHUIKUX
pallOaKTUBHBIX OTXOJIOB.
Binstnue MHKpOOpPraHu3MOB
Ha CHWKEHHE  MHIpaLNH
MaKpOKOMIIOHEHTOB >KHUJKHX
PAO ¢ TOKOM mDOA3EMHEBIX
BOJI.

Crpykrypa aucuuniannst (Moay.s ) «IEHETUKA 1 TEHETUYECKUE
TEXHOJIOI'MU B [TIPOMBIINJIEHHOU BUOTEXHOJIOT U »

Taobnuya 2. Oouwan mpyooemkocms OUCUUNTUHBL cOCmasnsaem 4 3auemHuvix eOuHuy

(144 uacoes)
Bux paGotel TpyaoeMKOCTb, 4aCOB
Popma 06yueHus 00

O0uas Tpy10eMKOCTh 144
KonTakTHas padoTa: 90
Jexyuu (JI) 30
Tpaxmuueckue 3anamus (113)
Cemunapckue 3anamus (C3) 30
Jlabopamopnuie pabomut (J/IP) 30
CamocrosiTesibHast padoTa: 45

PacuerHo-rpadpuueckoe 3ananne (PI'3)

Pedepar (P) 10
Acce (I)

KonTposbnas padora (K) 10
CaMOCTOsATENBHOE H3YUEHHE PA3/IEIOB 25
Kypcogas pabota (KP)

Kypcooii mpoext (KIT)

[ToaroToBKa u NpOXOXKACHUE MPOMEKYTOUHON 9
aTTecTalluu

Buja uroroBoii arrecranumn 3a4eT

Taonuua 3. Jlekyuonnvie 3anamus

=}

Tema

=
=
=

BBe)IeHI/Ie B JUCHUIIIINHY. OCHOBEI OMOXUMHH H MOH@Ky.]'I?IpHOfI T'CHCTUKHU.

MeTaboa13M U peryJIsiiys

MeTtoap! aHanu3a reHoMoB. Metarenomuka. buonndopmaruka

PenaktupoBanne reHomoB. CHHTE3 T€HOB

Mertabonuueckas HWHXXCHCPUS.

ITousiTre 1 OCHOBELI OMO3KOHOMUKH

ESG u ycroitunBoe pazpurue. Opranudeckast poyKIus

[TpuMeps! ncnoap30BaHMsI OMOTEXHOJIOTHUIA

[IITaMMbl, My3€H, IATEHTOBAHUE

ArnmapatHoe oopMIeHHE MUKPOOHOIOTHYECKHX TPOU3BOCTB

— = (O[O [Q [N N[ |W[(N|—

— O

BrOreoTeXHOI0THH U 3alIUTa OKPYIKAKOLIEH CPEIbI

Taonuuya 4. Ilpakmuueckue 3anamus (cemunapcKkue 3auHAmus) - He nPedycmompeHvl
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Taonuua 5. Jlabopamopuwvie padbomut no oucyuniune (M00y/o)

Ne T e MBI

1 [IpoBogenue TpaHcheKkUM IUIa3MUABI B KIETKY, OILCHMBAaHHE KOMIIETEHTHOCTH KIIETOK H
3¢ (HEeKTUBHOCTU TPaHCPEKITUU, CKOPOCTH HAPAOOTKH Oelika, pa3pe3aHre W CIIMBAHUE MOJICKYJIbI
JHK, wucnonszoBanne wmeroma IIIIP, pabGora ¢ mnporpaMmmMamMu MpOCMOTpa, aHaIM3a |
pEeIaKTHPOBAHUS TIA3MUJ, OaHKAMH TeHETUYECKUX MOCIICIOBATEILHOCTEH

2 Tpanchopmanus mramma Bacillus subtilus mmazmugoit, cogepskaiieii reHa anbda-amMuiassl Moz
CWIBHBIM TTpoMOTOpOoM. OTOOp PEKOMOMHAHTHOTO IITaMMa IO aMuiIa3HoW akTuBHOCTU. [IIIP-
aHaU3 JUId TOATBEPXKACHUS CTPYKTYpbl BCTaBKU. KyJbTUBUpOBaHHE MOIUGMUIIMPOBAHHOTO
mramMmmMa B Koiibe uiu saboparopHoM (epmentepe. M3MepeHne pOCTOBBIX XapaKTEPUCTUK
KYJIBTYPBI, €€ aMIJIa3HOW aKTUBHOCTH.

[Tonyuyenue mramma Escherichia coli, cogepskariero lux - onepon u3 Photorhabdus luminescens u
€ro MCHOJIb30BaHKE JUIS 9KOJIOTMYECKOTO MOHUTOPHHT

benok-HykJIeMHOBOE y3HaBaHUE, PETYJIATOPHbIE OENIKU

Perynsus metabonuszma

bubaunorexu IIpOMOTOPOB, TCPMHUHATOPOB U CBA3BIBAHUA C pI/I6OCOMaMI/I

4
5
6 MGTOIH:I aHaJin3a rcHOMOB
7
8

MeTtabonauueckas HHXXCHCPHA

9 [ToaroroBka K 1a00paTopHBIM paboTam

10 | C-1mmardpopma

1 1 | ESG u ycroitunBoe pa3BuTHe

1 2 | Dkckypcus-paKTUKyM

1 3 | bUOreoTeXHONOTUY U 3alIUTa OKPYKAOIIEH Cpeabl

Tabauua 6. Camocmoamenvnoe usyuenue pazoenos OUCyUnIUHb (M00y/s)

bubnroreku MpoMOTOPOB, TEPMUHATOPOB U CBSI3bIBAHMSI C puOOCOMaMU

[TonroToBka k 1abopaTopHbIM paboTam

C-1 mrardopma

AW~

ESG u ycroitunBoe pazBurue

5. Oyenounvie mamepuanvt 01 MeKyuieco u pyoexncHo20 KORmpous ycneeaemocmu u
npomescymounoii ammecmavuu (Konmpoaupyemsie komnemenuuu INKC-5.1, IIKC-5.2)

KoneuHnbiMu pe3ynbTaTaMu OCBOCHHS MPOTPAMMBI TUCIUILTUHBI SBISIOTCS COPMHUPOBAHHBIE
KOTHUTHBHBIE JIECKPUNTOPHI «3HATh», «YMETh», «BIAJETh», pACHHCAHHBIE TIO  OTIEIBbHBIM
KomreTeHIusAM. DOpMUpOBaHHUE STHX JIECKPUNTOPOB MPOMCXOIUT B TEUEHHE BCErO CEeMecTpa 1o
dTaram B paMKax pa3JIMYHOTO BHJIA 3aHATHI U CAMOCTOSITEITBHOW PaOOTHI.

B xone m3yueHMs NUCHMIUIMHBI MPEyCMaTPUBAIOTCS MEKYUiUuil, pyoexscHblil KOHmpPOib U
HPOMEIHCYMOUHAA ammecmayus.

5.1. Ouyenounvie mamepuanvl 011 mexkyuieeo Koumpons. Llenv mexkyweco KOHmMpons —
OIICHKa pe3yJbTaTOB PabOTBI B CEMECTpe U OOECIEYCHHE CBOECBPEMEHHON OOpaTHOW CBS3H, IS
KOPpEKIMU 00y4YeHHs!, aKTUBU3AILIMH CAMOCTOSATENILHON paboThl oOydatomierocs. OObEKTOM TEKYIETo
KOHTPOJISL SIBIISIOTCS KOHKPETU3HPOBAHHbBIE pe3yslbTaToM OOydeHus (y4eOHble JOCTHXKEHHS) IO
TUCIIATLIIIHE

Texywyuii KOHmpoap yCIIeBa€MOCTH 00ECHEUMBAET OLIEHMBAHHE XOJa OCBOCHHUS JAMCLUILUIMHBI
«['eHeTnKa ¥ TeHETUYECKHE TEXHOJIOTHU B MIPOMBIIIICHHONH OMOTEXHOJOTHM» W BKJIIOYAET: OTBETHI Ha
TEOpETHYECKHE BOMPOCHl HA MPAKTHUUECKOM 3aHSATHH, PEUICHHE MPAKTUYECKHX 33/7a4 U BBIIOJHEHHE
3aJlaHuil Ha TIPAKTUYECKOM 3aHATHUH, CAMOCTOSTEIHHOE BBIMOJHEHUE HHIWBUIYATBHBIX JTOMAITHUX
3alaHui  (HampuMep, pElIeHHe 3aJad) ¢ OTYETOM (3aIIUTOH) B YCTAHOBJICHHBIM CPOK, HamMCaHUE
JIOKJIaJ10B, pehepaToB, AUCKYCCHH.
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OrneHka KauecTBa MOATOTOBKM HAa OCHOBAHMH BBIMOJHEHHBIX 3a/1aHUi BEJETCS MpernoiaBaTesieM
(c obcyxxaeHueM pe3yabTaToB), OATUIBI HAYUCISIOTCSA B 3aBUCUMOCTH OT CIIOKHOCTH 3aJJaHUs
Bonpocet no memam oucyunnunvl «l'enemuxka u 2eHemuyecKkue mexmoa02uu 6 NPOMbIULIEHHOU
ouomexnonozuuy (kourponupyembie komnerenimu [IKC-5.1, [IKC-5.2):
dDopma KOHTPOJISl: aHAIMTUYECKas 3alUCKa

[No HpI/IMepHHC TEMbI aHAJIMTUYCCKUX 3aIIMCOK

Ycnenrapie mpuMepbl U3MEHEHUST METa00JIM3Ma U PETYJISIUN OMOCUHTETHYECKUX TEHOB
TS pellieHus 3a/1a4 CUCTEMHOM MeTabonnyeckoin nnxenepun (Metabolic grafting,
Retrosynthesis Metabolic Control Engineering u np.).

OCHOBBI U OHATHSI OMOPKOHOMUKH Kak HayKu. [IpoBesieHne aHanu3a pplHKa, OLEHKa
MHPOBBIX TPEHAOB U IMO3UIIMOHMPOBAHUE OTEYECTBEHHBIX BO3MOKHOCTEN. [IpeoxuTh
[yTH pa3BUTUSI ONO3KOHOMUKH C YY€TOM PUCKOB. YKa3aTh BO3MOXKHbIE IyTH UX
[peLICHUS.

buopemenunanus. [IpoBecTu cpaBHUTENBHBINA aHATU3 TEXHOJIIOTHU OHMOpEMEIUAINH,
[IPUMEHAEMOM JUIsl 3aLIUThl OKPY>KAIOLIEH Cpe/ibl, C TPAAULIMOHHBIM METOJ0OM OYMCTKH,
BBITOJHSOIIMM AHAJIOTUYHYIO 3a/1a4y. YKa3aTh JJOCTOMHCTBA U HEJJOCTATKH.
[[pe11oKUTh pelIeHHs] 10 YCTPAHEHUIO HEJOCTATKOB B IPUMEHEHUU COBPEMEHHOM
OMOTEXHOJIOTHH.

CpaBHI/ITB C UCIIOJIb30BAHUEM Haquoﬁ JIATCPATYPbI HPUPOJAHBIC U
FGHHOMOZ[I/I(i)I/IHI/IpOBaHHI)IG MTaMMBI-TIPOAYUCHTHI OJHOI'O N3 BUTAMHWHOB I10 BBI60py
CTYACHTA.

Kgumegzuu QOZZMMQOBQHEU! OUECHOK ¢oyenu3auu;l2 VCHIHO020 onpoca

VYcTHBI onpoc sBIsSeTCs OJHUM M3 OCHOBHBIX CHOCOOOB yuéTa 3HaHUM 0Oyvarolierocs Io
micuuiuiiHe  «l'@eHeTMKa © TeHeTWYeCKHE TEXHOJOTMHW B IPOMBIIUIEHHOW OHMOTEXHOJIOTHI.
Pa3BEpHYTHI OTBET CTyAEHTa JIOJKEH HPEACTaBIIATh COOOM CBA3HOE, JIOTMYECKH I0CIIEI0BaTENbHOE
COOO0IIleHNE Ha 33/IaHHYI0 T€MY, MOKa3bIBaTh €0 YMEHHUE PUMEHSATH ONPEICIICHUSI.

B pesynomame ycmmozo onpoca 3Hanus, 00y4aruiezoca OWEHUGAOMCA noO  cledyrouieil
wiKkane:

3 6anna, craBUTCA, €CIIA O0YYAIOITHIACS:

1) TlonmHo m3naraer U3y4eHHBIH MaTepHai, 1T MPaBUIbLHOE ONPEAEICHHOE MOHATHIA;

2) oOHapyXMBaeT MOHMMAaHHE MaTepuana, MOXXET 00OCHOBATh CBOM CYXKICHMS, MPUMEHUTH
3HaHMUS Ha IMPAKTUKE, NPUBECTH HEOOXOIUMBIE MPUMEPHl HE TOJBKO MO YYEOHHKY, HO U
CaMOCTOSITEIIbHO COCTaBJICHHBIE,

3) wu3naraer MaTepuall MOCIE0BATEILHO U MPABUIBHO C TOYKU 3PEHUS HOPM JIUTEPaTypHOTO
A3bIKA.

2 fanna, cTaBUTCS, €CIU 0OyUaIOMIMIACS Ma€T OTBET, YIOBJIETBOPSIOUINNA TeM k€ TpeOOBaHUSAM,

yTo W s Oamna «1», HO momyckaeT 1-2 ommuOKH, KOTOpBIE caM K€ UCHpaBisieT, U 1-2 Hemouéra B
MI0CJIEIOBATENILHOCTH U SI3BIKOBOM O(hOPMIIEHUH U37IaraeMoro.

1 é6ann, craButcs, ecnu oOydyaromuics OOHapyKMBaeT 3HAaHME M TOHMMAaHHE OCHOBHBIX
MMOJIOKEHUI TaHHOM TEMBI, HO:

1) wu3maraetr MaTepuai HEMOJIHO U JOMYCKAET HETOYHOCTHU B ONPEACICHUH MOHITHIA;

2) He yMeeT JOCTAaTOYHO TIyOOKO M JO0Ka3aTelIhbHO OOOCHOBATH CBOU CYXKJICHUS M IPHBECTU

CBOMU IMIPUMEPBHI;

3) wu3naraer Marepuan HEMoCIeA0BaTeIbHO U JIOMYCKAET OMIMOKH B S36IKOBOM O(OPMIICHUU
M3JIaraeMoro.

0 6annos, craBuTCS, ecnM OOydaroUMiics OOHApy)XMBaeT HE3HaHUWE OOoNblIed YacTu
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COOTBETCTBYIOIIETO pa3jiesia u3y4aeMoro Marepuana, JomycKkaeT OOk B (OPMYIHPOBKE.

bamner «1», «2», «3» MOTryT CTaBUTbCS HE TOJIBKO 3a €IWHOBPEMEHHBIA OTBET, HO U 3a
paccpenoTOYEHHBIM BO BPEMEHH, T.€. 32 CYMMY OTBETOB, JIAHHBIX CTYJCHTOM Ha MPOTSDKCHUH 3aHSTHSL.
5.1.2. Quenounvie mamepuaivl 0,151 CAMOCHIOAMENbHOU padombl 00yuaouiezocsa (munogoie 3aoaiu)

(konmponupyemoie komnemenyuu [1KC-5.1, IIKC-5.2):

[lepeyeHp THIOBBIX 3amad IS CaMOCTOSITEIBHOW pPadOThl C(HOPMHUPOBAH B COOTBETCTBHH C
TEMAaTUKOM J1a0opaToOpHBIX 3aHATHN MO JUcUUIUIMHE «['@éHeTMKa W TEeHETHYEeCKHEe TEXHOJOTMU B

MPOMBIIIJICHHONW OMOTEXHOJIOTHI))

N

IIpumepHbIe TEMbI

Il mocnenoBatenbHOCcTH Oenka SpCas9 (nnentudukatop B 6a3e ganHbix GenBank
Q99ZW2.1) wnaiigutTe TyTeM IOWCKAa B 0a3axX JAaHHBIX psJ OCJIKOB TOMOJIOTOB C
MICHTUYHOCTBIO TocienoBaTenbHOCTH He MeHee 70%. IlocTpoiiTe MHOKeCTBEHHOE
BblpaBHUMBaHWE. [lyTeM mnoucka W aHaimWM3a HAy4YHOM JMUTEpaTypbl OIPEIAECIUTE
(bparmMeHT/aoMeH Oenka, OTBEYalOIIMK 3a cBA3bIBaHHEe PAM-mocienoBaTebHOCTH
J/IHK CRISPR-Cas xommiekcoM. MHcnonb3yss MHOXKECTBEHHOE BBbIPAaBHHBAHUE,
[TpoaHaTU3UPYHTE BapruabelbHOCTh 3TOTO IOMEHA Yy Pa3HbIX BUJIOB OaKTepHil.

ESG. Bribepute KOMMIaHHIO, KOTOpas peaidu3yeT IMPOLECChl, CBSI3aHHBIE C
MCIIOJIb30BAHUEM IPOMBIIUICHHBIX OnoTexHoJorui. Crenaite OOyl OILEHKY ero
bddexktuBHocTs 10 ESG-daktopam. VYapenute ocoboe BHUMaHUE CIEIYOIINM
XapaKTepUCTHKAM: BIIMSHUE HA OKpPYXKAOIIYI0 cpexay (armocdepy, ruapochepy,
uTocepy), oOpalieHue ¢ 0TX0JaMu, pUCKH, 0€30MaCHOCTh TPUMEHEHUS TEXHOJIOTHH.
BoisiBure npobsieMuble obnactu. [Ipeanoxxure cTpaTeruio najabHEHIero pa3BuTus, ¢
YCIIOBUEM peIIeHUs] BBIBICHHBIX Mpobiem. OlleHWTE NOTEHIHal JalbHEHIIero
[TPUMEHEHHSI aHATM3UPYEMOHN TEXHOJIOTHH.

[Ipoananu3upyiiTe MPOEKT, HaJA KOTOPHIM BBl CAMOCTOSITENIBHO padoTaeTe B pamKax
MoayJist “I'eHeTHKa ¥ TeHeTUYECKHE TEXHOJIOTHU B MPOMBIIIIEHHONH OMOTEXHOJIOTHH .
OreHUTe Balll MPOEKT C TOYKH 3PEHHS €ro BIUSHUS HA OKPYXKAIOUIYIO Cpedy W/Hiu
BO3MOXHBIX PUCKOB €r0 pealin3aluu. B ciyyae BBISBICHUS HETaTUBHOIO BIIMSHUS,
QIanTUPYHTE HEOOXOJUMbIE KPUTEPUU B COOTBETCTBUU C MIPUHIIUIIAMU U KPUTEPUIMU
YCTOMYMBOTrO pa3BUTHS. B ciydae BBISIBIECHUSI PUCKOB, IPEIOKUTE BaPUAHTHI MO UX

CHMIKCHUTIO WJIM YCTPAHCHHIO.
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Ha ocHOBe IOJIY4YEHHBIX pe3yJbTaTOB HpPU HEOOXOJUMOCTH CKOPpEKTUpyiiTe
CTPATCTUIO ﬂaHBHeﬁmeFO IJTaHUPOBAHUS U BBITIOJIHCHUA IIPOCKTA,

1M IPOAHANIN3UPYHTE IPOOJIEMy CYLIECTBYIOIIErO IPOU3BO/ICTBA, IPEI0KEHHBIE UM
CIOCOOBI pelIeHus, a TakXKe Balle NPeJIOKEHHE MO PELICHUIO0 MpoOIeM HIN
CHM)KEHHIO PUCKOB UX BO3HUKHOBEHHUSI.

Hanpumep:

[Ipobnema - BIMsSHHE HPOLIECCOB TOpHOpPYIHOW KomnaHuu «lloaumeramn» Ha
OKPYXKAIOLIYIO CpeLy.

PerieHue - KOMIaHUs JEKIapupyeT NpUBep:KeHHOCTh ESG-npuHIMNIaM U ¢ KaXIbIM
'O0M YBCIMYMBACT CBOU BJIOXKCHUA B SKOJIOTHUYCCKUC ITPOCKTHI:

- HENpepbIBHBI MOHUTOPHHI  COCTOSIHMS — OKpY»Karolled cpeasl  BOJIU3M
PACIIOJIOKEHUS IPEANPUATHNA U TPOBEACHUE MEPOIIPUATHHN 110 €€ COXPAHEHUIO;

- TNOCTENEHHBIN Mepexo] K HCIHOJb30BAHUIO CYXOIrO CKJIAJUPOBaHMUS OTXOJOB OT
rOpHOMOOBIBatOIE W 00padaThIBarOIIEii MPOMBIIIICHHOCTH OT TPaIUIMOHHOTO
BO3BEACHUS AaM0 C LIE€JIbI0 CHUXKEHMS PUCKOB, CBSI3aHHBIX C YTEUKAaMHU M aBapHSIMHU.
Pe3y.]'II)TaT - HUTOTOM IIOCTOSHHO IIPOBOAHMMBIX MCpOHpI/ISITI/If/'I 110 CO6JIIOZI€HI/IIO
ESGnpuniunos komnanus «Ilomumeranm yeTBepThlid pa3 MoApsa 3aHUMAET [1EpPBOe
MCCTO B POHKHHI'C.

Kakne OMOTEXHOJOTMM MOIJIM Obl TakXke I[OMOYb KOMIIAHUM 3aKperuTh CBOMH
pe3ynbTaT?

Kpumepuu gpopmuposanus ouenok no 3a0anuam 0asa camocmoamenvHou padoomsl cmyoeHma
(munoevie 3a0auu):

«omauunoy (3 Gayia) - oOyvaroluiics OKa3al IITyOOKHe 3HaHUs MaTepHaia Mo MOCTaBICHHBIM
BOIIPOCAM, TPAMOTHO, JIOTUYHO €T0 M3JIaraeT, CTPyKTYPUPOBAT M ACTAM3UPOBAT HH(GOPMAINIO, n30eras
IIPOCTOrO TOBTOPEHUSI MH(pOPMAIMK U3 TeKcTa, MH(OpMALU MpeAcTaBiIeHa B IepepabOTaHHOM BHJIE.
CBOOOTHO MCHONB3YET HEOOXOAMMBbIE (DOPMYJIBI MPHU PEIICHUU 3a/1a4;

«xopouwioy (2 6anna) - oOyyaroLMiicss TBEpIO 3HAET MaTepHall, IPaMOTHO €ro U3jaraeT, He
TIOIYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B TpOIecce PelIeH s 3a1ad;

«yooenemeopumenvroy (16amn) - oOydaroummiicss MMeeT 3HaHMS OCHOBHOTO MaTepHaia IO
MIOCTABJICHHBIM BOIIPOCAaM, HO HE YCBOWJI €T0 JIeTajleH, JOMyCKaeT OTJeNbHbIE HETOYHOCTH MIPU PEIICHHN
3ajay;

«Heyooe1emeopumenvho» (MeHee 1 Gama) — oOydJaroOmIUiiCs MOMyCKaeT rpyObie OMmMUOKA B
OTBETE Ha MOCTABJIEHHbIE BOIPOCHI U IIPU PEILICHUH 3a/1au.

5.1.3. Ouenounvie mamepuansvl 011 6bINOHEHUA Pehepanos
Ilpumepnvie memot pecpepamos no oucyuniune «I'eHeTHKA U TeHeTHYECKUE TEXHOJIOTHU B
NPOMBILILIEHHOI OMOTEXHOJOTUW» Konmpoaupyemovle komnemenyuu IIKC-5.1, IIKC-5.2):

1. ®Du3uKO-XUMUYECKHE OCOOEHHOCTH CTPYKTYpPbl HYKJIEHMHOBBIX KHUCIOT. DU3NKOXUMHUYECKHE
0COOEHHOCTH CTPYKTYPHI M (PYHKIIMOHUPOBAHHS OETKOB U (PepMEHTOB.

2. MexaHu3mbl (PepMEHTATUBHOTO KaTalu3a U KUHETHKA (pepMEHTAaTUBHBIX peaKluil.

3. PacnpeneneHne OCHOBHBIX oOTpacied xossictBa. OnucaHue npuMmepa(oB) HCIOIb30BaHUS
OMOTEXHOJIOTHI B paMKax BRIOpAaHHOHN OTpaciu.

4. Otxoapl. OTXOABI - HEraTUBHBIN PE3YJILTAT IPOMBIIIJIEHHOCTH UM LIEHHBIN pecypc. PacKpbITh TeMy
Ha KOHKPETHOM IIPUMEpPE

5. MuxkpoOuonorndeckuii CHUHTE3 JIEKapCTBEHHOI'O IMpernapara. PackpelTh TeMy Ha KOHKPETHOM
puMepe

Memoouueckue pekomenoayuu no HAnNUCAHUI pehepama
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Peghepam — mipolyKT CaMOCTOSATEITHLHOW pabOTHI CTYJIEHTA, MPEICTABISIOMNNA COOOH KpaTKoe
U3JI0)KEHUE B NMHMCHMEHHOM BHJIE TOJIYYEHHBIX Pe3yJbTaTOB TEOPETUUYECKOTO aHAIM3a ONpeAeTICHHON
Hay4yHOU (yueOHO-MCCIeI0BaTeNbCKOM) TeMBbl, I7Ieé aBTOP PACKpPBIBAET CYTh HCCIEAYeMOM MpoOIeMsbl,
NPUBOJUT Pa3JIMYHbIC TOUYKH 3PEHHUs, a TAKKE COOCTBEHHBIC B3IJIABl Ha HEe.

UznoxxeHHoe moHMMaHue pedepara Kak IeTIOCTHOTO aBTOPCKOIO TEKCTa OMpPENeNsieT KpUTepUuu
€ro OIICHKHU: HOBM3HA TEKCTa; 0OOCHOBAHHOCTH BBIOOpPAa HMCTOYHHKA; CTETEHb PACKPBITHS CYLIIHOCTH
BOIIPOCa; coO0IeHus TpeOoBaHU K 0(hOPMIICHHUIO.

Tpebosanus k peghpepamy: O6uwmii 066éM pedepara 20 nmctoB (mpudt 14 Times New Roman,
1,5 unrepsan). Ilons: BepxHee, HIKHEe, MMpaBoe, jJeBoe — 20MMm. AG3anHbiii otctyn — 1,25; PucyHku
JOJDKHBI  CO37aBaThCsl B LUKIMYECKMX pelakropax WM Kak pHCyHOK Microsoft Word
(crpynmupoBaHHbIif). TaOMUIIbI BHIMOIHATE TaOMMYHBIMU suciikamu Microsoft Word. CkanupoBanmue
PHCYHKOB M TaOJMIl HE JOmycKaercs. BblpaBHMBaHME TeKcTa (IO IIMPUHE CTPAHMIIBI) HEOOXOIMMO
BBITIOJIHSTH TOJBKO CTAHJAPTHBIMU CIIOCO0AaMU, a HE ¢ MOMOIIBI0 1mpobernoB. Pa3mep Tekcra B pucyHKax
u Tabnunax — 12 xerip

OO0s3aTennbHO  HanMuWe: cojepxaHus (CTPyKTypa paboThl € yKa3aHHEM pa3/iefioB M HX
HaYaIbHBIX HOMEPOB CTPAHMUIL), BBEJCHUS (aKTyaJbHOCTb TEMBI, LIeJIb, 33/1a41), OCHOBHBIX

pa3znenoB pedepata, 3aKIIOUCHHS (B KPATKOM, PE3IOMUPOBAHHOM BHJIE OCHOBHEIE TIOJOXKEHUS paboThI),
CIMCKA JIUTEPATYpPhl C YKa3aHUEM KOHKPETHBIX HCTOYHHUKOB, BKJIIOYAs CCbUIKM Ha MHTepHET-pecypchl.

B Tekcre ccpuika Ha MCTOYHUK JeNaeTcs MyTeM yKa3aHHs (B KBaJPATHBIX CKOOKax) MOPSAKOBOTO
HOMEpa LIUTUPYEMON JIUTEPATyphl U Yepe3 3aIATYI0 — HUTUPYEMBIX CTpaHUL. Ypoeens opuzunanvrnocmu
mekcma — 60%.

Kpumepuu ouenku pepepama:

«omauynoy (4 Oaiia) CTaBUTCS, €CIM BBINIOJHEHBI BCEe TPEOOBAHUS K HAMMCAHUIO W 3alllUTE
pedepara: ob6o3zHaueHa mpobieMa M OOOCHOBaHa €€ AaKTyaJlbHOCTb, CJIeJlaH KpaTKUi aHanu3
pPa3IMUYHBIX TOYEK 3pEHUsT Ha pPAcCCMaTpUBAEMYyIO MpOOJIEMYy M JIOTUMHO W3JI0KEHAa COOCTBEHHas
no3uus, chopMyJIMpOBaHbl BBIBOJBI, TEMa PAaCKphITa MOJHOCTHIO, BBIAEPKAH 00BEM, COOJIO/IEHBI
TpeOOBaHMsI K BHEUIHEMY O(QOPMIICHHUIO, JaHbl TPABIIIbHBIE OTBETHI HAa  JIOMOJHHUTEIHHBIE BOMPOCHI.
OOyuaronmiicss TPOSIBUI MHULMATUBY, TBOPUYECKHM IMOJIXOJA, CHOCOOHOCTh K BBIIOJIHEHHUIO CIIOMXHBIX
3a/laHuil, OpraHU3alOHHbIE CIIOCOOHOCTH. OTMedaeTcsi CHOCOOHOCTh K IMyONMYHONW KOMMYHMKAIIHH.
JlokymeHTanus npejacraBieHa B cpok. [lonHoCThIO OopMIIeHa B COOTBETCTBUU C TPEOOBAHUSIMU

«xopowoy» (3 Oanna) — BBIIOJHEHBl OCHOBHBbIE TpeOoBaHMA K pedepary M €ro 3aiiure
BBINOJIHEHBI, HO TIPU 3TOM JIONMYIIEHbl HEJOUYEThl. B 4aCTHOCTH, UMEIOTCS HETOUYHOCTH B H3JI0KEHUU
MaTepuana; OTCYTCTBYET JIOTMYecKas IOCIEA0BaTEIbHOCTh B CYXKACHUAX; HE BBIAEpXKaH OO0BEM
pedepara; nMeroTcs ymylieHus B O(OPMIIEHHM; Ha JIONOJHHUTEIbHbIE BOIPOCHI IPH 3aIIUTE aHBI
HEToHbIe OTBEThl. OOydaromMiCs JOCTaTOYHO TIOJHO, HO 0€3 WHHIMATHBHI U TBOPYECKUX HAXOJOK
BBITOJIHMIT BO3JIO’KEHHBIE HAa HEro 3aja4yd. JIOKyMeHTalusi MpeacTaBieHa JOCTaTOYHO MOJHO U B CPOK,
HO C HEKOTOPBIMH HEI0paboTKaMu

«yoosnemeopumenvroy (2 6ajmia) — UMEIOTCA CYUIECTBEHHbIE OTCTYIJIGHUS OT TpeOOBaHUU K
pedepupoBanno. B uwacTHOCTH, Tema OCBelleHa JHUITb YaCTUYHO, JMOMYIIEHBl (DaKTHYECKUE OMIMOKH
B coJiepXaHuUu pedepara wiIM MpU OTBET€ HA JONOJIHUTENBHBIE BOINPOCH; BO BpeMs 3alllUTHI
OTCyTCTBYeT BBIBOJ. OOyuarouuiicsi BBINOJHWI OOJBIIYI0 YacTh BO3JIOXKEHHOM Ha HEro paloThl.
Jlomy1ieHsl CylecTBEHHbIE OTCTYIIeHUs. JIOKyMeHTalus CAaHa CO 3HAYUTENIbHBIM oro3/1anueM (0omee
Henenn). OTCYTCTBYIOT OT/ACNbHBIE ()ParMEHTHI.

«neyoosnemsopumenvro» (MeHee 1 Oamna) — TeMa pedepata HE pacKpbiTa, OOHApPYKUBAETCS
CYILLIECTBEHHOE HEMOHHMaHue Mpobiembl. OOydaromuiicss He BBINOJHUI CBOU 3aJla4d WJIM BBITOTHIII
JMIIB OTJIENIbHBIE HECYUIECTBEHHbIE TIOpy4YeHus. JJOKyMeHTalus He CcllaHa.

5.1.4. IlepeyeHb NPUMEPHBIX BONPOCOB K JK3aMeHy (koHTponupyeMble komnereHuuu I[IKC-5.1, IIKC-5.2):

1. OCHOBHBIE T€HETMYECKHE MTPOLIECCHI B KJIETKaX MUKPOOPTraHU3MOB M UX PETYJIALUA.
2. MexaHu3mbl 001IeH 1 calT-crienupuaeckoil peKoMOUHAITUN
3. Tpanckpunuus U ee peryisius Ha pa3IudHbIX YPOBHSX.
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MeTo bl FeHETUYECKOTO OOMEeHa

I'enernyeckas TpanchopMalvs, IPUPOTHAS U HHIYIIUPOBAHHASL.

OO6mume npeacraBiaeHus 0 MUKpoOHOM MeTabonusme. [TonsTre karabonu3Ma u aHabom3Ma, 00IIHe
MeTaboIrYecKue MpeIIIeCTBEHHUKY, ITepeiada SHEPTUU B KIIETKaX.

HenTpanpuseiii MeTaboau3M E.coli mpu pocte Ha riroko3e U Ipyrux caxapax.

PaznooOpazue u cTpyKTypa reHOMOB ITPOKAPUOT U DYKAPHOT.

MeTo1pI CEeKBEHUPOBAHUS IIEPBOT0, BTOPOTO, TPETHEr0 MOKOJICHUH.

Metonbl 00paboTKH TaHHBIX ceKBeHUpoBaHus. Kaptupoanue puaos. [lonck myrarmii.

Ananus nuddepeHnuanbHON SKCIPECCU T'eHOB.

buonoruueckue 6a3wl qaHHBIX. [Touck B OMoOIOrHYeckux 06a3ax JaHHBIX.

MeTtabonuueckas MH)XEHEpUsl — orpesiesieHue; GpyHaaMeHTanbHasi HalpaBJIeHHOCTb UCCIeA0BaHUN
Y UX MIPAKTHYECKast 3HAUMMOCTb. DTallbl Pa3BUTHSI, METOAOJIOTHYECKAsi OCHOBA U MIPUHIIUIINATHHBIC
pasmuyus.

[IpuMmepbl  BBIIAIOIMUXCST  YCIIEXOB COBPEMEHHOW MeTabONMYeCKO WHXKEHEpUU (CO3/1aHue
MPOJYLIEHTOB aMUHOKHUCIIOT, U3BECTHBIE MOHOMEPHI JUIsl CHHTe3a moiauMmepoB (1,3-mpomanauon),
aHTHONOTHKOB (7-ADCA), HCKyCCTBEHHBIE MOHOMEPHI Ut CHHTE3a NoiauMepoB (1,4-0yTanauon),
apTeMU3HHUH, OMOTOIITUBO (M30-0yTaHOM)).

CoBpeMEHHbIE METOJABl PEJAKTUPOBAHUS TE€HOMOB MHUKpPOOpPraHu3MoB. OT MIa3MUIHBIX
Moau(HUKAMi 10 paHJAOMHU3ANMN IIEJIEBBIX ITOCICOBATEILHOCTE B XpPOMOCOME Ha OCHOBE
PEKOMOMHHMPHUHTA C CeleKIHel (YCTOWYMBOCTh K aHTUOMOTHUKAM) U KOHTpa-cenekuuei (SacB, I-
Scel, CRISPR/Cas).

Kpatkas xapakTepucThka KOMIIOHEHTOB COBPEMEHHOTO JTama HCCIEeI0BaHUI CHUCTEMHOU
MeTab0IMUECKON NHXKEHEPUU

Omnpenenenue, 3a7a4u U eI OMOPKOHOMHUKH.

Otpacnu Ono3koHOMUKH. VIX conep:kaHue U pa3BUTHE.

[IpakTHdeckoe MpUMEHEHNE U BIUSHUE OMOPKOHOMUKH Ha TPOU3BOJICTBEHHBIE TIPOIECCHI.
[ToTennmana pa3BuTHS OMOIKOHOMHKHU B MHUPE - TPEH/IBI M BO3MOXKHOCTH.

OTtedecTBEHHbIE BO3MOXKHOCTH pPa3BUTHS OMODKOHOMUKH (C TO3UIMH HAYyYHO-TEXHUYECKOTO,
TEXHOJIOTUYECKOTO yPOBHS, C OICHKOW TIEPCIEKTUB OTCYSCTBCHHBIX IPOM3BOJICTBEHHBIX
BO3MOXKHOCTEN).

Ponb 1 mecTo OMoTeXHOIOTHI B OMOIKOHOMUKE.

JIBoiiHOE MprUMeHeHue OMOTEXHOIOTUH.

buonoruueckas 6e3omacHocTh. KOHTpOIIb, HETAaTUBHBIE CIIEHAPHH, CIIOCOOBI TTPEIOTBPAIIICHUSI.
YcnoBus npuMeHeHHUsI OMOTEXHOJIOTHI B pa3UYHBIX OTPACISIX U TIEPCIIEKTUBBI KX PA3BUTHSL.
3HaveHne OUOIpenapaToB B TOOBIYE YIIIEBOJIOPOIHOTO CHIPhs M IIOTEHIIMAJIE €T0 IEPePabOTKH.
Bnusaue ESG Ha pbIHOK - OIIEHKA PUCKOB, HHTETPAIIHsI, BO3MOKHOCTH.

WNHnukaTopel ycToiunBoro pa3sutus. PopMUpOBaHHE U POJIb PEUTHHTA.

Omnpenenenre MTaMMOB, UX TPYTIBI U XapaKTepHbIE 0COOCHHOCTH.

[lenouka TEXHOJIOTUYECKOTO MPOoIECcca.

HeobOxonumoe 06opyaoBaHue Uit IPOU3BOJICTBA OMOIIPEapaToB.

MeTo/1b1 BBIICTICHUS M OYMCTKH MPOJTYKTOB OMOTEXHOJIOTHH.

[TonsTre MabopaTOpHEI peranaMeHT. XapakTepHble 0COOCHHOCTH.

[ToHsTHE MPOMBITIIEHHOTO PEerjaMeHTa. XapaKTepHbIE 0COOCHHOCTH.

TpyanocTu macmTabupoBaHusi TEXHOJIOTUH B YCIOBUSX KPYITHOTOHHAXHOTO MTPOU3BOJICTBA.

Kpumepuu ¢hopmuposanusn oyenok no npomexcymounoi ammecmayuu:
«omauunoy (30 OanyoB) — MOIy4ar0T OOydYaroUIuecs, KOTOpble CBOOOJHO OPHEHTHPYIOTCS B

MaTepuayie ¥ OTBEYaroT 0e3 3aTpyaHeHu. OOyJaronuiicss CoCOOCH K BBIMOIHEHHUIO CIIOKHBIX 3aJIaHUH,
MIOCTAaHOBKE IIeJiei M BBIOOpe myTel Mx peanu3anuu. PaGoTa BbINONHEHA MOJHOCTHIO 0€3 OMIMOOK,
pewmeno 100% 3ananuii;

«xopowo» (20 0GamioB) — TONYy4alOT OOydaromuecs, KOTOPble OTHOCHTEIBHO IOJHO

OpUEHTHPYIOTCSI B MaTepuase, OTBeUaloT 0e3 3aTpyIHEHH, JOMyCKaloT HE3HAUUTEIbHOE KOJINYECTBO
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ommOoK. OOyJaroIMIACs CITOCOOCH K BBITIOJHEHHUIO CIIOKHBIX 3aaHuil. PaboTa BBIMOTHEHA MOJHOCTHIO,
HO MMEIOTCSI He Oosiee 0HOM HerpyOoil OomMOKM M OJHOTrO Hexouera, He Oojiee TpeX HEJOYETOB.
JlomyckatoTcsi He3HaUUTeNIbHbIE HETOYHOCTH NP pelIeHuu 3aaay, pemeHo 70% 3anay;

«yooenemeopumensvro» (10 06amIoOB) — MOMydYarOT OOydYaromIMecs, y KOTOPBIX HEIOCTATOYHO
BBICOK YPOBEHb BIIaJICHHMsI MaTepuajioM. B mpoliecce oTBeTa Ha 3K3aMEHE JOIYCKAIOTCS OUIMOKH U
3aTpyJHEHHS MPH H3JIOKEHUH Marepuania. OOydaromuiicss MpaBUIILHO BBITIONHWI HE MeHee 2/3 Bcei
paboThl WK ITONmycTU He Oosee oaHOM rpy0oil OIMMOKM W ABYX HEIOYETOB, HEe Oosiee OIHON TrpyOoi
U OnHOW HerpyOoii ommbOku, He Ooyiee Tpex HerpyObIX OmMOOK, OJHON HerpyOoii. OOyuarommuiics
3aTPYJHACTCS C MPaBUJIBHOM OILICHKOM NPEJIOKEHHOW 3a]auu, JAaeT HEMOJIHBIM OTBET, pemeHo 55%
3ajay;

«Heyooeremeopumensvno» (Menee 10 6aioB) — moayyaroT 00ydarouuecsi, KOTOpbIe JOMYCKalT
3HAYUTENbHBIC OMMUOKU. O0YyUarOIMiiCs] UMEeT JIUIIh HA4adbHYIO CTETICHh OPHECHTAIlMU B MaTtepuaie. B
paboTe yrco omMOOK U HETOUETOB MPEBBICHIIO HOPMY IS OIICHKH 3 WJIM MPABUIBLHO BHITIOJHEHO MEHEE
2/3 Bceit paboTel. OOyUaroMiics JaeT HEBEPHYIO OIICHKY CHUTYyaIuH, pemeHo MmeHee 50% 3amay.

6. MeToauyeckue MaTepuHajbl, ONpelesAiolIde NPoueIypbl OLEHUBAHUS 3HAHMIA,
YMEHHI1, HABBIKOB U (WJIM) ONBITA AeATeIbHOCTH

MaxkcumanbHag cymma (100 GamnoB), Habupaemasi CTYJEHTOM [0 JUCLUIUIMHE BKJIIOYAET
JIBE COCTaBJISAIOLIHE:

— nepsas cocmasnAlowass — OUEHKA PETYJSIPHOCTH, CBOEBPEMEHHOCTH M KauecTBa
BBINOJIHEHUS CTYJEHTOM Y4eOHOH paboThl MO M3YYEHUIO IUCLUIUIMHBI B TEYEHUE IMEepHOAa
W3yYeHHs JUCUUILTUHBI (CEMECTpPa, MM HEeCKOJIbKUX ceMecTpoB) (cymma — He Oomnee 70 Oamos).
bannel, Xxapakrepusyronye ycreBaeMoCTb CTyJIeHTa [0 JUCLHUIUIMHE, HAOUpaloTCsi UM B TEUCHUE
BCETO MepHo/ia 00y4IeHUS 3a U3yUEeHHE OTJCIBHBIX TEM U BBIITOJHEHUE OTICIBHBIX BHIOB paloT.

— emopas cocmaensaowas — OllEHKA 3HAaHUH CTYyJIeHTa IO pe3yJibTaTaM IMpOMEKYTOYHOH
attecranuu (He 6osee 30 —0ansoB).

Kpurepuem oneHku ypoBHS C(HOPMHPOBAHHOCTH KOMIIETCHIMH B paMKax Yy4deOHOM
JTVCIUTUTAHBI SIBIISIETCS DK3aMeEH.

Ilenvio npomescymounvix ammecmayuil 1O JUCUMIUIMHE SBISETCS OLIGHKAa KayecTBa
OCBOCHUSI IMCIHUTIIHHBI 00yYarOIIIMHUCS.

Kpumepuu oyenku kauecmea oceoeHus OUCUUnIUHbL

Ouenka «omauuno» — om 91 oo 100 6annoe — TEOpPETUUECKOE COIEPKAHUE Kypca
OCBOEHO MOJIHOCTHIO, O€3 Mpo0enoB, HEOOX0UMbIE MPAKTUYECKHE HABBIKM paOOThl C OCBOCHHBIM
MaTepuaioM chopmupoBaHbl. Bee npenycMoTpeHHble mporpaMmoii oOydeHust yueOHbIe 3aJjaHus
BBITIOJIHEHBI, KAY€CTBO MX BBHITIOJIHEHHS OIEHEHO YHCIOM 0alioB, OJHM3KUM K MaKCUMAITBHOMY.
Ha »k3ameHe CTyneHT JeMOHCTpUpYET IJIyOOKHE 3HAHMS MPEIyCMOTPEHHOrO MpOrpaMMoin
MaTepHaia, yMeeT YeTKO, JIJAKOHHYHO U JIOTHYECKH TIOCIIeI0BAaTeIbHO OTBEYaTh Ha TIOCTABJICHHBIC
BOIIPOCHI.

Ouyenka «xopouwioy — om 81 0o 90 6annoe — TeopeTUIECKOe COJIEPKaHUE Kypca OCBOEHO,
HEOOXOIUMBIE NMPAKTHUYECKHE HABBIKA PabOThl C()OPMHPOBAHBI, BHIIOJHEHHbBIE yueOHBbIE 3aJaHuUs
coZiep)KaT He3HauWTeJbHbIE OMMOKH. Ha »K3aMeHe CTYNeHT IeMOHCTPHUPYET TBEpAOe 3HAHUS
OCHOBHOT0O (TIPOrpaMMHOI0) MaTepualia, yMeeT YeTKO, IPaMOTHO, 0€3 CYIIEeCTBEHHBIX HETOYHOCTEH
OTBEYATh HA TIOCTABIICHHBIE BOMIPOCHI.

Ouenka «yoognemeopumensvno» — om 61 0o 80 6annoé — TEOPETUUECKOE CONEPIKAHUE
Kypca OCBOEHO HE IOJHOCTHhIO, HEOOXOIMMBIE MPAKTUYECKHE HABBIKM PaOOTHI C(HOPMHPOBAHBI
YaCTUYHO, BBHIIOJHEHHBIE y4eOHble 3alaHus cojepxar rpyOsie ommbOku. Ha sk3ameHe cTyaeHT
JE€MOHCTPUPYET 3HAHUE TOJIBKO OCHOBHOIO MaTepHalla, OTBEThl COJEpXkAaT HETOYHOCTH, ciabo
apryMEHTHUPOBaHbI, HapyILIEHa MOCIEJ0BAaTeIbHOCTh U3JI0KEHUS MaTepraa

Ouenka «neyoosnemeopumenvno» — om 36 0o 60 6an106 — TEOPETUUECKOE COAECPIKAHKUE
Kypca HE OCBOCHO, HEOOXOJUMBbIC TPAKTHUUYECKUE HAaBBIKM pabOThl HE  Cc(HOPMHUPOBAHHI,
BBINOJIHEHHBIE yueOHBIE 3a/laHUs COAEPIKaT IrpyOble OMNOKH, JONOIHUTENbHAS CaMOCTOSTEIbHAs
paboTra Haj MarepuajioM Kypca HE IMpHUBEIET K CYIIECTBEHHOMY IOBBIIICHHIO KadecTBa
BBINOJIHEHNS Y4eOHbIX 3afjaHuil. Ha sk3aMeHe CTyJeHT NEMOHCTPUpPYET HE3HAHWE 3HAYUTEbHOU
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YacTH MaTepualia, CyIIEeCTBEHHbIC OIUIMOKM B OTBETaX Ha BOIPOCHI, HEyMEHUE OPUEHTUPOBATHCS
B MaTepHajle, He3HaHUE OCHOBHBIX NOHATHH JUCLUIUIUHBI.

Tunosble 3aganus, obecneunBaomue Gpopmupopanne komnerenuui [/KC-5.1, [IKC-
5.2 npexacrasiieHbl B Ta0uuue 7.

Tadauua 7. Pe3yJibTaThl 0CBOCHHMS Y4eOHOM IMCUMILIMHBI, NOAJIEKAILIME IPOBEPKe

PesynbTartsl 00yyenus

OcHOBHBIE IOKA3aTeJIH OEHKH

Buj onenouHoro

pe3yJIbTaTOB 00yYeHusI MaTepuaJa,
(omrieTeHLiir) o0ecrneyuBalonue
(popmuposanue
KOMIIETCHIIUHN
IHKC - 5.1. Bunagers 3naem: Tunossre OLICHOYHBIE
HaBbIKAMU paboTsI C - COBPEMEHHOE COCTOsiHpe | MATCPHAIBl JUIT — YCTHOTO
OHOMOrHYCCKUMH bazamu METOJIOB  «PEIAKTHpOBAHMs» | O Poc? (paszen 5.1.1)
JAaHHBIX;  aHajld3a  PbIHKa, T€HOMOB MUKPOOPraHU3MOB; Tunoseie OLICHOYHbIC
OLICHKH MHPOBBIX TPEHIOB H - METOIBl CCKBCHHPOBAHHS ¥ | MATCPHAIbl JUis  YCTHOIO
ITO3MIIMOHUPOBAHMS METOABl 00pabOTKU HaHHBIX | OUPOca (pasnen 5.1.1)
OTE€UECTBECHHBIX CeKBeHHpOBaHI/Iﬂ; THUIIOBBIC TECTOBBIC 3aJaHUA
BO3MOYKHOCTCH B Pa3BUTHH 110 - OCHOBB MeTOJa aHAIU3a (pazpen 5.2.2.);
JAHHOMY HallpaBIIeHAIO; g hepeHIHATEHOMI ?g);lﬁeei}?lﬁ S;faMH HOKTIAIO
ONPENCICHNSA yTEH PAa3BUTHA OKCIPECCHU  TEHOB; TEOPHUIO | ppoooo o OHeI-;OqHBIG
OMOPKOHOMUKH C  yYETOM BBIPABHUBAHHS MATEpHAIHI K HK3aMEHY
NPpOAHAIM3NPOBAHHBIX MOCIIEI0BATEIIbHOCTEM; (pasmen 5.2.)
PHUCKOB. - METOJIOJIOTUYECKYI0 OCHOBY
IKC - 5.2. Kpurideckn MeTabOoIMYECKOH HHKeHepHH; | 1 MIOBBIE OLICHO'HbIC
aHaJIM3UPOBaTh UHPOPMALIUIO B - 6a30BbIC TIPUHIIHIIEL, MAaTCpHAIIEl I yCTHOTO
oowern e | spnepnn 0 apaverp| e sLD
TEXHOJIOTUH, UCIHOJB3YEMBIX B YCTOHYHBOTO Pa3BHTHS, (pasen 5.2.2.):
IPOMBIUICHHBIX - MMO3UIIMIO OMOIKOHOMUKH U €€ MPHMepHBIE TeMbl JIOKIAIOB
OMOTEXHOJNOTHSIX U Jenarh polb B IPOMBINUICHHBIX | (paszen 5.1.5):
BBIBOJIBI, ~ OCHOBBIBAjAChH  Ha OMOTEXHOJIOTHSX; TUIIOBbIE OILICHOYHBIE
TOJTY4CHHO# HHpOpMALH - OCHOBHBIC TIPUHIIMITBI W | MaTe€pualbl K  JK3aMEHY
KOMITOHEHTHI (pasmen 5.2.)
OMOTEXHOJIOTHYECKUX
IIPOLIECCOB MOJTy4eHUsI
(hapMareBTHUeCKIX
CyOCTaHIMI U JEKapCTBEHHBIX
MpenapaTos;
- OCHOBHBIE TpeOOBaHHUS K
MHUKpPOOPTraHHU3MaM u
MHUKPOOHBIM coo01IIecTBaM,
HCIIOJIb3YEMBIM B
OMOTEXHOJIOTHUSX;
OCHOBBI MeTOAa M OOIIyIO
CTpaTerui0 KOHCTPYHUPOBAHUS
MPOMBIIIJICHHBIX ~ IITAMMOB-
MIPOYILICHTOB;
- TpeaMeT, LeIu M 3aJadu
TEXHOJIOTUH MHUKpPOOHOTO
CUHTE3a KJIETOYHBIX
MeTaboIUTOB c

HUCIIOJIB30BaHUEM TI'CHCTHYCCKHU
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HM3MEHEHHBIX
MHUKPOOPTaHU3MOB u
(hepMEHTALMOHHBIX AIAPaTOB;
- OCHOBBI M TEOPHIO METOJIOB
0a30BbIX 1a00paTOPHBIX
HCcCaeAOBaHUN B o0JsacTu
TCHETHYECKON  MoaudHKaIiuu
MIPOMBIIIITICHHBIX
MHUKPOOPTraHU3MOB;

- TIOHATHE MeTaboiu3Ma C
TOYKH  3pEHUS  HCTOYHHKA
COCJIMHEHU c BBICOKUM
PBIHOYHBIM MIOTCHI[UAJIOM;
MUPOBBIC  TPEHABI  Pa3BUTHSI
OHMOPKOHOMHMKH, OCOOCHHOCTHU
OHMOTEXHOJIOTHYECKUX
IPOIIECCOB MOJTy9CHUS
(hapmareBTHYECKUX
cyOCTaHIIMIl M JIEKapCTBEHHBIX
IPEeraparos; MTOTCHIHA
nepepaboTKU  OTEYECTBEHHOTO
YTIICBOJIOPOJHOTO CBHIPHS;

- OCHOBBI TEXHOJIOTHIA,
YBEJIMYUBAIONIUX  MOTEHIIHAT

BHYTPHUIUIACTOBOW SHEPTHH;

- 0 MOTEHIUATBHBIX
NCTOYHHUKAX 3arpsA3HCHUA
MO/J3EMHBIX BOJ W areHrax Mo
YIAIEHUIO OMOTEHHBIX
3JIEMEHTOB.

Ymeer:

- pa3pabaThiBaTh CTpaTeruu
COBPEMEHHOTO

KOHCTPYUPOBaHUS mTamMma-
MPOIYILICHTA;

- MIPOBOJIUTH
(bumoreHeTUUECKuit aHanu3
MIOCJIEIOBATEIbHOCTEN;
aHAIM3UPOBATH TaHHBIC
CEKBEHHUPOBAHMUS HOBOTO
MTOKOJIEHUS, YUTATh "
anamusupoBatb FASTQ daiinsr;
- JenaTh BBIBOJBI O POJH
OMOPKOHOMUKH B 00eCIie4eHUH
YCTOMYUBOTO Pa3BUTHS;
apryMEHTHUPOBATH CBOIO
MO3UIUIO 1o BOTIPOCY
MPEUMYLIECTB U HEAOCTaTKOB
WCIIOJIb30BAHUS
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OMOTEXHOJIOTHIA JUTSI PELICHUS
po0JIeM SKOJIOTHH;

- aHAJTM3UPOBATh
SKOHOMHYECKHE, TPABOBBIE U
IKOJIOTUYECKUE aCTICKTHI
OMOTEXHOIOTHYECKOTO
MIPOU3BOJICTBA
(bapManeBTHYECKIX
CyOCTaHIIMIl M JEKapCTBEHHBIX
npenapaTos;

- paborarh c 0a3amMu JaHHBIX
TCHETHYECKUX
IIOCJICI0BATCIILHOCTEH

- aHAITM3UPOBATH
3 PEKTUBHOCTh TPAHCEKIINH
BBIPAIICHHBIX KOJIOHUI;
BBINOJIHATh QHAJM3 yPOBHEH
JKcIIpeccuu Oelika; MpPOBOJIUTH
IIIIP-ananu3 inie: |
MIOITBEPIKICHUS CTPYKTYPBI
BCTaBKHU TCHETUYECKOM
MOCTIeIOBATEIHHOCTH;

- ompeaensTh  MOTEHIHAT
pa3BUTHS OMOIPKOHOMUKH U €&
PEUMYIIECTBA;

- ompemeniTtb  poib U

MEPCIIEKTUBBI pa3BUTUA
OMOTEXHOJIOTHI1 B
OMOPKOHOMHMKE;

- MacIITabupoBaTh
pa3zpabaThiBacMbIe
1abopaTopHbIe TEXHOJIOTHH;

Baaneer:

- UHTErpanuu  MOJYYEeHHBIX
3HAaHUM B TPOEKTHYI  3ajauyy
MIOCTPOEHUS MHOKECTBEHHBIX
BBIPAaBHUBAHMII; paboThI c
OMOJOrHYeCKUMH 0a3aMHM TaHHBIX

- aHajW3a pbIHKA, OIEHKHU
MHUPOBBIX TPEH0B u
MO3ULIMOHUPOBAHUSL  OTE€YECTBEHHBIX
BO3MOXHOCTEd B Pa3BUTUH IO
JTAHHOMY HarlpaBJICHUIO;

- ONpeNIeTICHHs Ty Ten
pa3BUTHSA OMOPKOHOMUKH C yUYETOM
MPOAHAIU3UPOBAHHBIX PUCKOB.

- paboThI B 001acTH
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reHeTUYecKoi MoauuKauu
MIPOMBIIIJICHHBIX MUKPOOPTaHHU3MOB;
MPOBEJICHUS TPaHC(HEKIINU TTa3MUIbI
B KJICTKY;

- OIICHUBAHUS
KOMIIETEHTHOCTH KJIETOK U
3¢ peKTUBHOCTH TpaHCHEKIIHH;

- pa3znenenus GparMeHToB
JHK metomom rens anektpodopesa;

- pabOTBI METOJIOM
amrumudukauu pparmenta JJHK ¢
m1a3Muasel MetogoM 111IP;

- pabOThI METOJIOM pa3pe3aHus
u cuimBaHus Monexyssl JIHK;

- paboTHI ¢ IpOrpaMMaMu
IPOCMOTpA, aHaJIn3a U
pelaKTUPOBAHMS TUTa3MU, OaHKaMH
TEeHETUYECKUX [10CIIEJ0BATEIbHOCTEH;
0oTOOpa peKOMOMHAHTHOIO IITaMMa TI0
(bepMEeHTaTUBHOI aKTUBHOCTH.

- OLIEHKH 3 PEKTUBHOCTH
porecca;

- aHaJM3a UCTIOIB3YEMBIX
TEXHOJIOTHI C TOUKH 3pEHUs BIUSHUS
Ha OKPY’KAIOILYIO CPeLy.

7. YueOHO-MeTOAHYECKOE o0ecnmeueHue TUCHNITHHbI

7.1. Ocnosnas numepamypa:
1. Jle6a6os B.T'., JIuBmmi B.A. buorexnomnorus. B 8 kaurax. Ku. 2. CoBpeMeHHbBIE METOABI CO3/IaHUs
MIPOMBIIIIJICHHBIX IITAMMOB MUKPOOPTaHU3MOB:
yuae0. mocobue. M., Beicmas mkona, 2013.

2. Bypora T.E., Dkonornueckass OMOTEXHOJIOTHS [DIEKTpOHHBIM pecypc]: yueb. mocodue / T.E.
Bypoga, O.b. UBanyenko - CII6. : TMOP/, 2018.

3. OpexoB C.H. ®apmaneruyeckass OMOTEXHOJIOTHS. PyKOBOJACTBO K MPaKTHUECKUM 3aHITHUSIM.
VYueb.nH0e mocodue / [Tox pen. B.A. beikoBa, A.B. Katnmuackoro. Mocksa: [DOTAP-Menna, 2013.

4. Kopotuenko U. C. buopemenuanus : yuedbnoe nocodbue / M. C. Koporuenko. — KpacHosipck:
KpacT'AY, 2020.

3. Yeunna, O. H. OOmias 6uorexHonorus : yueOHoe mocodue Ajs By30B . — 2-€ U3[., mepepad. u Jo1.

— Mocksa : U3natensctBo FOpaiit, 2019.
6. Makcumos I'. B., B. H. Bacunenko, A. N. Knumenko u np Teoperndeckre u nMpakTUUYECKUE aCTIEKThI
UCIIOJIb30BaHUs OMOTEXHOJIOTUU M TeHHOM nHxXeHnepuu, u3a. Ait [lu Op Menua, 2018.

7.2. /lononnumensvhan ctumepamypa

1. AnwOeprc bproc, bpeit Jlennuc, Xomkun Kapen, [xoncoHn Anekcanap, Jletouc J[xymnuas,
P>pd Maptun, PobGeptc Keiit, Yontep [Tutep. OCHOBBI MOJICKYJISIPHOM
6uosioruu knerku. M., Jlabopatopus 3nanuii. 2018.
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https://www.ozon.ru/person/alberts-bryus-25990812/
https://www.ozon.ru/person/alberts-bryus-25990812/
https://www.ozon.ru/person/brey-dennis-33585827/
https://www.ozon.ru/person/brey-dennis-33585827/
https://www.ozon.ru/person/brey-dennis-33585827/
https://www.ozon.ru/person/hopkin-karen-33658369/
https://www.ozon.ru/person/hopkin-karen-33658369/
https://www.ozon.ru/person/hopkin-karen-33658369/
https://www.ozon.ru/person/dzhonson-aleksandr-25990835/
https://www.ozon.ru/person/dzhonson-aleksandr-25990835/
https://www.ozon.ru/person/dzhonson-aleksandr-25990835/
https://www.ozon.ru/person/lyuis-dzhulian-25990853/
https://www.ozon.ru/person/lyuis-dzhulian-25990853/
https://www.ozon.ru/person/lyuis-dzhulian-25990853/
https://www.ozon.ru/person/lyuis-dzhulian-25990853/
https://www.ozon.ru/person/reff-martin-25990874/
https://www.ozon.ru/person/reff-martin-25990874/
https://www.ozon.ru/person/roberts-keyt-7283693/
https://www.ozon.ru/person/roberts-keyt-7283693/
https://www.ozon.ru/person/uolter-piter-25990908/

2. Kpebc Ix., lonamreiin O., Kunnarpuk C. I'enst o JIstouny (nepeson 10-ro anrin. uzganus). M.,
JlaGopaTtopus 3Hanui. 2017.

3. @pank-Kamenenkuit M. JI. Camas rnaBnas monekyna. Ot crpykrypsl JIHK k Onomenuuumne XXI
Beka. M., Anbrinaa HOH-(ukH. 2018.

7.3. Ilepuoouueckue uzoanus
1. 'eneruka — 6ubmmorexa KBI'Y.
2. UzBectust PAH: cepust 6monmornueckas - — onoamorexka KbI'Y.
3. U3Bectus By30B. CeBepo-KaBkasckuii pernon EcrecTBenHbie Hayku — Oubmmoreka KbI'Y.

7.4. Humepnem-pecypcol
[Ipy wu3yyeHuHu IUCUMIUIMHBI «[€HETHKa W TEHETMYECKHE TEXHOJOTUU B MPOMBIILICHHON
OMOTEXHOJIOTUMY 00yUaroIrecs 00ecIeueHbl J0CTYOM (yAaJIEHHBIN TOCTYIT) K pecypcam:

http://geneticsinfo.ru - http://geneticsinfo.ru/category/rasteniya
http://www.bionet.nsc.ru - http://www.bionet.nsc.ru/vogis/vestnik.php?{=2004&p=28 1
http://www.biorg.ru - http://www.biorg.ru/putisekekcii.html
http://www.plantgen.com/ru - http://www.plantgen.com/ru/studentam
www.genetics.timacad.ru - www.genetics.timacad.ru/works_paper2(Zh).

7.5. Memoouueckue ykazanusa no npoeedeHuI0 Pa3iudHslX y4eOHbIX 3aHAMUN, K KypPCOBOMY
NPOEKMUPOBAHUIO U OPYZUM GUOAM CAMOCHIOAMEIbHOU PAGOMbL.

VYuebnass pabora mo nucuuiuimHe «['€HeTHKa W TeHeTHYecKHe TEeXHOJOTWH B MPOMBIIUICHHON
OMOTEXHOJIOTUM»  COCTOMT M3 KOHTAaKTHOW paboThl  (JeKuuu, JabopaTopHble 3aHATUS) W
camocTrosTenbHOH paboThl. Jlons KOHTakTHOM  y4yeOHOW pa®oThl B 00meM oObeMe BpPEMEHH,
OTBEJICHHOM Il M3Y4YEHUs JAUCLMIUIMHBI, cocTaBiser 62,5 % (B TOM uucie JIGKUMOHHBIX 3aHATHH
— 20.8 %, maboparopubix 3ausaTuii — 20.8%, cemunapckue 3ausatus — 20,8%), 10715 caMOCTOATEIHLHOU
pabotel — 3 1.5 %. CooTHOIIEHHNE JEKIIMOHHBIX, CEMUHAPCKUX, Ja00paTOPHBIX U MPAKTUUYECKUX 3aHATUI
K O0IeMy KOJIMYECTBY YacOB COOTBETCTBYET Y4ueOHOMY IUIaHy HampaBieHuio noarotoBku 04.03.01
Xumus.

JUis TOATOTOBKM K MPaKTHUYECKUM 3aHATUSAM HEOOXOJUMO pacCMOTPETh KOHTPOJIbHbBIE
BOTIPOCHI, IPU HEOOXOJIUMOCTH OOpaTUThCS K PEKOMEHIyeMOW JMTepaTrype, 3amucaTbh HEMOHSTHBIE
MOMEHTHI B BOIIPOCaX Uil YSICHEHUSI X Ha MPEJICTOSAIIEM 3aHITHH.

Memoouueckue pexkomenoayuu no uszy4yenuro oucyuniunvl «lenemuxka u cenemuueckue
MEXHON02UU 8 NPOMBIULICHHOU OUOMEXHO102Ul) 0715 00YHaAlouwuUxcsa

Ilens kypca - popMupoBaHHME CHCTEMBl 3HAHUI B OOJIACTM TE€HETHKH; MapalieIbHOE C
TEOPETHUYECKOM MOJArOTOBKOW MPAKTUYECKOE 3aKPEIUIEHNE 3HAHUN W HAaBBIKOB T'€HETUYECKHX METO/IOB.

[Tpuctynas K W3y4eHHIO JUCHUIUIMHBL, OOydYarouleMycss HEOOXOJUMO O3HAKOMHUTHCA C
TEMaTHUYECKHUM IUIAaHOM 3aHSITUH, CIIUCKOM PEKOMEHJI0BaHHOW yueOHOH iuTeparyphl. Ciaenyer ysCHUTh
MI0CJIEIOBATENIbHOCTh BBIMOJHEHUSI WHAMBUAYAIbHBIX Y4eOHBIX 3aJaHUil, 3aHECTH B CBOIO pPabOUyIO
TETpaJb TEMbl U CPOKHU IMPOBEIEHHUS CEMUHApOB, HAMMCAaHUA Y4eOHBIX M TBoOpueckux padot. Ilpu
U3yUYEHUU JUCLUIUIMHBI, 00yYarolrecs BBITOIHAIOT CIEeIYIONMe 3aaHus: H3y4aloT PeKOMEHJ0BAaHHYIO
y4eOHYI0 M HAy4YHYIO JIUTepaTypy; MUUIYT KOHTPOJIbHBIE pPaOOThI, TOTOBAT JTOKJIAAbl U COOOIIEHUS K
NPAaKTUYECKUM 3aHATHSAM; BBINOJHSAIOT — CAMOCTOSITENbHBIE TBOpYECKHE palOThl, YYacTBYIOT B
BBITMIOJTHEHNH NMPAKTUYECKUX 33/1aHui. Y POBEHb U ITyOMHA YCBOEHUS IMCUUILIMHBI 3aBUCAT OT aKTUBHOM
U CHUCTEMaTH4YeCKOM pabOThl Ha JEKIMIX, M3yYCHUsS PEKOMEHJOBAaHHOW JIMTEpaTyphl, BBITOJHEHUS
KOHTPOJIbHBIX MHUCHhMEHHBIX 3a/1aHUI

Kypc m3yuaercs Ha JEKIMIX, CEMUHApax, MPHU CaMOCTOATEILHOW W WHAMBUIYAJIbHOW paboTe
oOyuatronuxcsa. OOydaromuiics: A MOJHOTO OCBOEHUS MaTepHalia J0JKEH He MPOIYCKaTh 3aHATHS U
aKTUBHO Y4YacTBOBaTh B y4yeOHOM mporecce. JIeKIMM BKIIOYAIOT BCE TEMBl M OCHOBHBIE BOIPOCHI
TEOpUU U TMPAKTHUKU CTpaxoBaHus. Jlns MakcuManbHON 3(PPEKTUBHOCTH H3Y4YEHHsS] HEOOXOIMMO
IIOCTOSIHHO BECTH KOHCIIEKT JIEKIMI, 3HaTb PEKOMEHIYEMYIO IpENoJaBaTelieM JIUTEpaTypy,
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MO3BOJISOLIYIO JIOMOJIHUTh 3HAHMUS M Jy4llle MOJArOTOBHUTHCA K JaO0OPaTOPHBIM 3aHATHUSIM.

B coorBercTBUM ¢ y4eOHBIM IUIAHOM Ha KaXIYIO TEMY BBIJICIIEHO HEOO0XOIMMOE KOJIMYECTBO
4acoB MPAKTUYECKUX 3aHATUI, KOTOPbIE MPOBOJATCS B COOTBETCTBUU C BOIPOCAMHU, PEKOMEHI0BAaHHBIMU
K M3YYEHHUIO 110 ONpeesieHHbIM TeMaM. O0yyaromuecs AOJKHbI PETYJISIPHO FOTOBUTHCS K JIA0OPaTOPHBIM
3aHATUSM M Y4YacTBOBaTh B OOCYXIEHUU BOMpocoB. llpu MOArOTOBKE K 3aHATUSIM CIEAyeT
PYKOBOJICTBOBATbCA KOHCIIEKTOM JIEKIIMM M PEKOMEHJOBAaHHOM JUTEparypod. Temarnueckui IuiaH
TUCHUIUTNHBI, Y4eOHO-METOIMYECKHEe MaTepuaibl, a TaKXKe CIHUCOK PEKOMEHJOBAHHOM JIMTEpaTypbl
IpUBEJICHBI B paboueil mporpamMme

B xone u3yueHHs] TUCHMILIMHBI O0YYarolIUiCs MMEeT BO3MOXKHOCTb IOJATOTOBUTH pedepar 1o
BBIOpaHHOHM W3 MpeanoxeHHoro B Paboueil mporpamMMe cnucka Teme. BpIcTymieHne ¢ J0KIagoM o
pedepary B rpynme NpoBOoAUTCs B (opme MNpe3eHTalMu C HUCHOJIb30BAaHUEM MYJIbTHUMEIUHHON
TEXHUKHU.

Memoouueckue pekomenoayuu npu padome HA0 KOHCNEKMOM 80 8peMsA NPOBEOCHUs JIeKUUU

B mporiecce neKIMOHHBIX 3aHATUH 11€1€CO00pPa3HO KOHCIEKTUPOBATh y4eOHBbIN Marepuai. Jljis
3TOr0 WCHOJB3YIOTCS O0IME U YTBEPAUBIIMECS B MPAKTUKE MpaBUiia, U MPUEMbl KOHCIIEKTUPOBAHUS
JIEKIU:

KoncnexkTrpoBaHue JeKIU BeAETCS B CHENHUAIbHO OTBEICHHOM NJIS 3TOTO TETPaay, KaXKIbIi
JUCT KOTOPOM JOJDKEH HMETh IIOJIs, Ha KOTOPBIX JENAloTCs IOMETKM M3 PEKOMEHJI0BaHHOU
JUTEpaTyphl, JAOMOIHSIOUIME MaTepUall MPOCTYIIAHHON JIEKIIMU, a TaKkKe MOAYEPKUBAIOIINE 0COOYIO
BaXHOCTb TE€X WJIM UHBIX TEOPETUUECKUX MOJOKEHUH.

[{enecooOpa3HO 3aMUCHIBATH TEMY U IUIAH JIEKIHiA, PEKOMEHAYEMYIO JIUTEPATypy K TeMe. 3amucu
pa3aesioB JIEKUMU JOJDKHBI MMETh 3aroJIOBKM, MOJ3arojOBKM, KpacHble CTpPOKW. [l BblIeNeHUs
pa3zenoB, BBIBOAOB, OMpEAENCHUI, OCHOBHBIX HAEW MOXXHO HCIIOJNIb30BaTh IBETHBIE KapaHIallld U
domacTepsl.

HasBaHHble B JEKIUU CCBHUIKM Ha TMEPBOMCTOYHUKU HAA0 TOMETUTh Ha TOJNSAX, YTOOBI MPHU
CaMOCTOSITENIbHON paboTe HaliTW M BHHMCAaTh UX. B KOHCIEKTE TOCIOBHO 3alMCBHIBAIOTCS OMNpEIeTIeHUs
MOHATUHN, KaTeropuil M 3akoHOB. OCTalbHOE JOJKHO OBITh 3allUCAHO CBOMMH CJIOBAMHU.

KaxxgoMy cTyneHTy HeoO0XOoAMMO BbIpaOOTAaTh M HCHOIB30BaTh JOMYyCTHMBIE COKpPAIEHHS
HauboJiee pacnpoOCTPaHEHHBIX TEPMUHOB U MOHSATHH.

Memoouueckue pexomenoayuu no nOOZ0MOEKe K 1a00pPaAmMopHbIM 3AHAMUAM

JlaGoparopHble 3aHATHS — COCTaBHAas 4acTh Y4yeOHOro Ipolecca, rpymnmnosas (opma 3aHSATHH
IpU aKTUBHOM Y4YacTHUH CTyJeHTOB. JlabopaTtopHble 3aHATHS CHOCOOCTBYIOT YIIIyOJIEHHOMY H3yUEHHUIO
HauOosiee CIOXKHBIX MpoOJeM HayKM M CIyKaT OCHOBHOM (opmoi MoABENEHUS HUTOrOB
CaMoOCTOSITeNTbHOU paboThl oOydwaromuxcs. Llenplo MpakTHUECKUX 3aHATUN SBJseTcs yriyOJeHue u
3aKpEeIUIeHHE TEOPETUYECKHX 3HAHUM, TMOIY4YeHHBIX OOyYaroIIMMHUCS Ha JIeKIUSX M B Ipoliecce
CaMOCTOSITENIBHOTO M3Y4YeHHUs y4yeOHOro MaTepuaia, a, CleJoBaTelbHO, (OpMUpOBaHHME Y HHUX
OTpesIeNICHHBIX YMEHHUI U HaBBIKOB.

B Xone moaroToBKM K CEMHMHApPCKOMY 3aHATHIO HEOOXOIMMO MPOYMTAaTh KOHCIEKT JIEKIIMH,
U3YYUTh OCHOBHYIO JIMTEpaTypy, O3HAKOMUTHCS C JIOTIOJHUTEIbHON JUTEpPaTypod, BBINOJIHUTH
BbIIaHHBIC TIpenoAaBarenem JlabopaTopublie 3ananus. [Ipyu 3ToM ydecTh peKOMEHAINK TMpenojaBaTelis
u TpeboBaHus nporpaMmsbl. JlopaOaThiBaTh CBOM KOHCHEKT JIEKLIMH, Jleas B HEM COOTBETCTBYIOIINE
3auCcH U3 JIUTEPATYypPHI.

KenarenpbHo npu moarotoBke kK JlabopaTOpHBIM 3aHATUAM MO AWCHUIUIMHE OJIHOBPEMEHHO
UCIIOJIb30BaTh HECKOJIBKO NCTOYHHUKOB, PACKPHIBAIOIINX 33JaHHBIE BOIIPOCHI.

Ha JlaboparopHbIxX 3aHATHSX OOydaroluecsl ydarcs I'paMOTHO M3jaraTbh MpoOJieMbl, CBOOOHO
BBICKA3bIBaTh CBOM MBICIH M CYXJAEHUS, PAacCMaTPUBAIOT CHUTYallUd, CHOCOOCTBYIOIIHME Pa3BUTHUIO
npodeccuoHanbHON KoMIEeTeHTHOCTU. CreayeT UMEeTh B BHAY, YTO MOJATOTOBKAa K HPAKTHUYECKOMY
3aHSTHIO 3aBUCUT OT ()OPMBI, MECTa MPOBEICHUS CEMUHApa, KOHKPETHBIX 3aJlaHuil U MOopydeHUil. DTO
MOKET OBITh HalMCaHue J0KIana, pedepara (C MOCISAYIONMM HX 00CYKICHUEM ), KOJUTOKBHYM.

Memoouueckue pekomenoayuu no OP2aHu3auUU CamocmoamenbHoil padoomaot

CamocrosrensHas pabdora (mo B.M. Jlanmio «caMOCTOSTENbHBIN — YENOBEK, MMEIOIIUI CBOU
TBEpIbIC YOSKIICHHUS» ) OCYIIECTBIIACTCS MPH BCeX popMax 00ydeHHUS: OYHOU U 3a0UHOM.
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CamocrosTenbHast paboTa 00y4aronuxcs - Coco0 aKTUBHOTO, IeJICHAPABICHHOTO

nproOpeTeHns CTYIEHTOM HOBBIX ISl HETO 3HaHWM M yMEHHI 0€3 HEeMOCPEACTBEHHOTO y4acTus

B 3TOM IIpoliecca npenojasareneil. [loBblieHre pony caMoCTOATENIbHON paboThl 00yYarOLIUXCS]

IIPU IPOBEICHUN PA3TIMYHBIX BUJOB yUEOHBIX 3aHATHI MPEAIOIaraeT:

—  ONTHUMH3ALMIO METOJOB OOYYEHHUs, BHEIAPEHHE B Y4YEOHBI NPOLECC HOBBIX TEXHOJOIMH
0o0yueHus, MOBBILAIOIINX IPOU3BOIUTENBLHOCT TpyJAa IMPENoJaBareis, AKTHBHOE MHCIIOJIb30BaHUE
UH(QOPMALIMOHHBIX TEXHOJIOIUH, MO3BOJISIIOIIMX 00y4JaroeMycst B y100HOe JUIsl HEero BpeMsl OCBauBaTh
y4eOHBIN MaTepuall;

—  LIMPOKOE BHEJPEHUE KOMIbIOTEPU3UPOBAHHOIO TECTUPOBAHUS;

—  COBEpIIEHCTBOBAHME METOANKH IPOBEICHUS IPAKTUK U HAyYHO-UCCIIE0BATEIbCKON PAaOOTHI
oOyyaromuxcsi, MOCKOJIbKY MMEHHO AJTH BUAbl y4yeOHOH paboThl B MEPBYK OuyepeAb TOTOBST
00yyaroImuxcst K CaMOCTOSITENIbHOMY BBIIIOJHEHUIO MPO(ecCHOHABHBIX 33/1ay;

—  MOJIEPHU3AILMIO CHCTEMbI KYpPCOBOIO W JMIIOMHOIO NPOEKTUPOBAHUS, KOTOpass JOJDKHA
HOBBIIIATH POJIb CTYACHTA B [10J100pe MaTepHaa, IOMCKE IyTel perieHus 3a/1au.

CamocrosTenpHas paboTa MPUBOAUT CTYAEHTA K IOJYYEHHIO HOBOTO 3HAHUS, YNOPSAIOYECHUIO
U yrIIyOJeHHUI0 UMEIOMIMXCSA 3HAaHWH, (OPMUPOBAHHIO Y HETO NMPO(ECCHOHATIBHBIX HABHIKOB U YMEHHIA.
CamocrosTenbHas paboTa BBINOJIHAET Psit GyHKLMIL:

—  pa3BHBAIOILYIO;

—  MHQOPMAaLMOHHO-00yYaIOLIyI0;

—  OPHUEHTHUPYIOLLYIO U CTUMYJIUPYIOLIYIO;

—  BOCIIUTBIBAIOIILYIO;

—  HCCIEI0BaTENbCKYIO.

B pamMkax Kypca BBIIOJTHSIOTCS CIIEAYIOIINE BHJIbI CAMOCTOSATENILHON pabOThI:

1. TIpopaboTtka yueOHOro marepuana (Mo KOHCIIEKTaM, Y4eOHOM M HayuyHOW JMTEpaType);

2. DBeinonHeHne pa3HOYPOBHEBBIX 3a/1a4 U 33JJaHMIA;

3. Pabota ¢ Tectamu ¥ BOIPOCAaMU JIJIsl CAMOIIPOBEPKH;

4. BplInonHeHNe UTOTOBOW KOHTPOJIBHOM paObOTHI.

CryneHTaM pEKOMEHJIyeTcsl C CaMOro Hayajga OCBOEHHS Kypca palboTaTh C JIMTEpaTypod Hu
npeiaraeMbIMU 3a/laHUsIMU B (hOpMe TOJATOTOBKHM K OUEpEeHOMY ayAMTOpHOMY 3aHsATHIO. [Ipu sTOM
aKTYaIM3UPYIOTCSl MMEIOIMECs] 3HaHMS, a TakKe co3jaercs 0asza JUlsl yCBOGHHs HOBOIO MarepHala,
BO3HHUKAIOT BOMPOCHI, OTBETHI HA KOTOPHIE CTYIEHT MOIy4aeT B ay IUTOPHH.

Heo6x01uM0o OTMETUTh, 4TO HEKOTOPBIE 3aJaHUs AJIS1 CAMOCTOSATEIbHON paboThI [0 KypCy UMEIOT
onpezeneHHyo cnenuduky. Ilpu ocBoeHNM Kypca CTYAEHT MOKET I0JIb30BaThCsi OMOIMOTEKOHN BY3a,
KOTOpasi B TOJHON Mepe oOecreyeHa COOTBETCTBYIOIIEH JIMTepaTypoil. 3HAUYMTENbHYIO MOMOLIb B
MOJIFOTOBKE K OYEPETHOMY 3aHSATHIO MOXET OKa3aTh MMEIOLIUICSI B y4eOHO-METOAMYECKOM KOMILIEKCE
KpaTKUil KOHCIEKT JieKuui. OH K€ MOXKET HCIOJb30BaTbCsl M Ui 3aKPEIUIEHHS IOJyYEHHOIO B
aynutopun Martepuana. CaMmocTosTenbHas paboTa CTYyIEHTOB MPEeIyCMOTpeHa Y4eOHBIM IUIaHOM U
BBITOJIHSIETCS. B 00sI3aTEIbHOM IMOps/IKE. 3aaHusl MPEeATIOKEeHbI M0 KaKA0H M3yyaemMoil TeMe U MOTyT
TOTOBUTHCSI MHIMBUAYaIbHO WM B rpynmne. I[lo HeoOXOAMMOCTH CTyIEHT MOXeT oOpamarbes 3a
KOHCyJbTallUE K TPENoJaBaTeNlo. BpIMonHeHne 3ajaHuii  KOHTPOJIMPYETCS W OLIEHWBAETCS
MIPEroaBaTeseM.

J1 ycnemHoro caMoCTOATENbHOTO M3Y4YEHHs MaTepuana CErofHs MCIONIb3YIOTCS Ppa3IndHbIE
cpeacTBa 00y4eHus, cpeil KOTOPHIX 0c000e MECTO 3aHUMAIOT UH(POPMALIMOHHBIE TEXHOJOTUU PAa3HOTO
YPOBHS W HANpaBJIEHHOCTU: JJIEKTPOHHbIE YYEOHMKH M KypChl JIEKIMH, 0a3bl TECTOBBIX 3aJaHUN U
3amad. ODJIEKTPOHHBIH YYEOHHK TIPEACTABISIET COOOWM MPOrpaMMHOE CPEICTBO, ITO3BOJIAIOINICE
NPEACTAaBUTh JUISI M3YYEHHUS TEOPETHYECKHH MaTepuall, OpraHu30BaTh amnpoOHpOBAHUE, TPEHAX WU
CaMOCTOSITENIbHYIO TBOPYECKYIO paboTy, IOMOTaolee CTyAeHTaM U IPENoJaBaTeIi0 OLEHUTh YPOBEHb
3HaHUM B OINpEJEeICHHON TeMaTHKe, a TakKe coaepialiee HeoOXOJUMYIO CIIPaBOYHYIO MH(pOPMALHIO.
ONEeKTPOHHBIA Y4eOHUK MOXET HHTErpUpoBaTh B ce0€ BO3MOMKHOCTH Pa3IMUYHBIX MEJAarorn4yeckux
IPOTPaMMHBIX CPEJCTB: OOydalOMMX MPOrpaMM, CIIPAaBOYHUKOB, YUEOHBIX 0a3 JaHHBIX, TPEHAKEPOB,
KOHTPOJIMPYIOUIUX MPOrPaMM.

JUis  yCHemHoil opraHu3aldd CaMOCTOSITETIbHOM paboThl BCe AaKTUBHEE  MPUMEHSIOTCS
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pa3zHooOpa3Hble 00pa3zoBaTeNbHbIE pecypchl B ceTh VHTEpHEeT: CUCTeMbl TECTUPOBAHUS MO Pa3IMYHbIM
o0nacTsiM, BUpPTyaJbHbIE JIEKIWH, Ja0OpaTopuu, MpPH OTOM IOJB30BATEII0 JOCTAaTOYHO HUMETh
KOMIIBIOTEp M MOJKIIOYeHHe K VHTepHeTy I TOro, 4toObl CBSI3aThCsl C MpPENojaaBaresieM, pelaTh
BBIUMCIIUTENbHBIE 33/1a4H U [10JIy4aTh 3HaHUs. Vcrionp30BaHue ceTell yCUIMBAET POJIb CAMOCTOATEIbHON
paboThI CTYJICHTA U MO3BOJIET KapIMHAIBHBIM 00pa3oM H3MEHUTh METOIMKY IPETo aBaHusl.

CTyZeHT MOXET IoJlydyaThb BCE€ 3a/JaHUsl U METOJUYECKHE YKa3aHUs uyepe3 CepBep, uTO JaeT
€My BO3MO>KHOCTb IIPUBECTU B COOTBETCTBHE JIMUHBIE BOBMOKHOCTH C HEOOXOAUMBIMHU ISl BBIMOJTHEHUS
pabot Tpynoszarparamu. CTyIEHT MMEET BO3MOXXHOCTH BBIMIOJIHATH PAOOTy JOMa WIIU B ayJUTOPHHU.
Bonbioe BocnurarenbHOe 1 00pa3oBaTeIbHOE 3HAYCHHE B CAMOCTOSITEIbHOM Y4eOHOM TpyJie CTy/AEHTa
UMeeT CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YX/AaeT M MOAACPKUBACT BHUMAHUE U MHTEPEC, MOBBIIIACT
AKTUBHOCTb MAMATH M MBILIUICHUS, MO3BOJISIET CTYJEHTY CBOEBPEMEHHO OOHApPY>KUTh M YCTPaHWUTH
JIOIYIIEHHBIE OIIMOKH W HEJOCTaTKH, OOBbEKTUBHO OIPEICTUTh YPOBEHb CBOMX 3HAHUMN, TPAKTUYECKUX
ymeHuil. CaMoe OCTYIMHOE U MPOCTOE CPEACTBO CAMOKOHTPOJS C NMPUMEHEHHEeM HHGOPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH - 3TO PSAJ] TECTOB «ON-liney, KOTOpBIE MO3BOJISIOT B PEKUME PEaIbHOTO
BPEMEHHU OMNPEEIUTh CBOIl YPOBEHb BJaJIEHUS MPEAMETHBIM MaTepUAIOM, BBIIBUTH CBOM OLIMOKH U
MOJyYUTh PEKOMEHJALMHU 10 CAMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome ¢ 1umepamypoi

Bcro nureparypy MOXKHO pa3ieiuTh Ha Y4eOHUKU U y4eOHbIE TOCOOMS, OpUTHHATIbHBIC HAay4YHBIE
MOHOrpau4yeckie HCTOYHHMKM, Hay4Hble MyOJIMKalUM B Iepuoanyeckod mneuvatu. M3 HUX MOXHO
BBIICTIUTh JINTEPATypy OCHOBHYIO (PEKOMEHIYEeMyI0), [OIMOJHUTEIbHYI0 H  JIUTEeparypy mAis
YTy OJIEHHOTO U3YUYEHUSI TUCLIUILTUHBI.

W3ydeHre AUCUUIUIMHBI ClelyeT HaYyMHATh C y4yeOHMKa, MOCKOJIbKY YY4EOHHK — 3TO KHHUra, B
KOTOPOM M3JI0’KE€HBI OCHOBBI HAYYHBIX 3HAHWW IO ONpPEAEICHHOMY IIPEIMETY B COOTBETCTBUU C LEJIAMU
¥ 33/1a4aMU 00y4€eHUs], yCTaHOBJIEHHBIMU IPOTrPaMMOH.

[Ipu pabote ¢ nuTeparypoil HEOOXOJUMO YUUTHIBATh, YTO MUMEIOTCS Pa3IUYHbIE BUbl YTCHMUS,
U KKJIbIH U3 HUX UCIIOJIb3YETCsl Ha ONpeIeNIeHHBIX ATallaX OCBOCHUS MaTepuana.

IIpeosapumenvroe yTeHNE HANIPABICHO Ha BBISABICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB U MOUCK
UX 3HAYCHHUs B CIPABOYHOW JUTeparype. B dYacTHOCTH, NMpM UTEHMHM YKa3aHHOM JUTEpaTyphbl
HE00X0AMMO MOAPOOHENHIIMM 00pa30M aHAIU3UPOBATh MOHSTHS.

Ckeo3n0e umenue TIpearionaraeT MpoYTeHe Marepuana oT Hadana 10 KoHua. CKBO3HOE 4YTEeHHe
JUTEpaTypbl U3 MPUBEIEHHOIO CIUCKA JAeT BO3MOXXKHOCTb CTYAEHTY C(HOPMHUPOBATh CBOJ OCHOBHBIX
HOHATHH U3 U3yyaeMoil 001acTi ¥ CBOOOTHO BIAJETh UMH.

Buvibopounoe — Ha000pPOT, UMEET IIENIbI0 TTOMCK U OTOOp Marepuana. B pamkax maHHOro Kypca
BBIOOpOYHOE YTEHHE, KaK CIOcO0 OCBOEHHUS COJEpXKaHMs Kypca, JOJDKHO MCIIONb30BAThCS MpU
MOJITOTOBKE K MPAKTUYECKUM 3aHITHUSAM IO COOTBETCTBYIOLIUM pa3/IeiIaM.

Ananumuyeckoe umenue — ITO KPUTHUECKUH pa30op TekcTa C MOCIEIYIOUMM €ro
KOHCHekTHpoBaHueM. OCBOEHHE yKa3aHHBIX MOHATUH OyaerT Hambosee 3((EKTUBHBIM B TOM CIIy4ae,
€CIIM IIPU YTEHUH TEKCTOB CTYJEHT OyJIeT 3a/1aBaTh K 9TUM TEKCTaM BOIPOCHL. YacTh U3 3THX BOIPOCOB
chopmynupoBana B ®OC B mepeuHe BOMpocoB il coOecemoBanusa. l[lepedeHr ATHX BOIMPOCOB
OTpaHUYEH, I03TOMY BaKHO HE TOJIBKO COJIEP’KaHUE BOIIPOCOB, HO CaM IPUHIUII OCBOEHUS JIUTEPATYPHI
C TIOMOIIIBIO BOIIPOCOB K TEKCTaM.

Henbto uzyuaroweco 4YTeHUs SBIAETCS TINIyOOKOE M BCECTOpPOHHEE IIOHMMaHHE Yy4eOHOM
uHpopMaru. ECTb HECKOIBKO TPUEMOB M3yUaIOIIEero YTCHHUSL:

1. YUreHnue no ajropuTMy Ipearnosaraer pa3oueHue uHbopMauu Ha OJOKH: Ha3BaHUE; aBTOP;
UCTOYHHUK; OCHOBHAsl HJes TEKCTa; (aKTUYECKUH MaTepuai; aHajlu3 TeKCTa IyTeM COMOCTABJICHHUS
MUMEIOIIUXCS TOYEK 3PEHHUS [0 paccMaTpUBaeMbIM BOIIPOCAM; HOBU3HA.

2. Ilprem nocTaHOBKU BOIPOCOB K TEKCTY UMEET CIAEAYIOLIMNA aIrOpUuTM:

—  MEJUIEHHO MPOYUTATh TEKCT, CTAPAsCh MOHATH CMBICI U3JI0KEHHOTO;
—  BBIJCJIUTH KJIIOUEBBIE CJIOBA B TEKCTE;

—  IIOCTapaThCsl MOHSATh OCHOBHBIE UJIEH, TOJTEKCT U OOLIUI 3aMbICEN aBTOPA.
3. Ilpuem Te3upoBaHMs 3aKiarO4yaeTcss B (POPMYIMpPOBAaHUM TE3MCOB B BHUJE IOJOKEHUH,
YTBEPKJICHUH, BBIBOJIOB.
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K 3ToMy MOXHO 100aBUTh U MHBIE IPHUEMBL: IIPHEM peQEepUpPOBAHUs, IPUEM KOMMEHTHUPOBAHMUS.

Baxnoii cocrasisonieii 11000ro COJMAHOrO HayYHOIO WM3/1aHuUs SIBISETCS CIIMCOK JMTEPaTyphl,
Ha KOTOpPYIO ccbliaercst aBTop. IlpM BO3HMKHOBEHMHM HHTEpeca K KakoW-TO 00CYXIaeMOW B TEKCTe
npoOieMe Bcerja ecTb BO3MOXKHOCTh OOpaTUThCS K CHUCKY OTHOCSIIEHCS K Hel JuTepaTypbl. B aTom
cilydae Bcsl mpoOsieMa Kak Obl pa30MBaeTcs Ha COCTABIAIOIIME YacTH, Kaxaas U3 KOTOPBIX MOXKET
U3y4yaTbCs OTJCIBHO OT Apyrux. [Ipu 3ToM Ba)KHO HE TePATHh U3 BUAA OOIIHI KOHTEKCT M HE ITOTPY>KaThCS
Ype3MEpHO B JIETAIN, IOTOMY YTO TAaKUM 00pa3oM MOKHO HE YBHJIETh INIAaBHOTO.

[loaroroBka K 3K3aMeHy J0JI)KHA IIPOBOAMTHCS Ha OCHOBE JIEKLIMOHHOIO MaTepuana, Marepuaia
IPAaKTUYECKUX 3aHATHH ¢ 00s3aTeNbHBIM OOpallleHMeM K OCHOBHBIM Y4e€OHMKaM IO Kypcy. OTO
NO3BOJIMT WCKIIOYUTh OMMOKM B TOHMMAaHUM MaTepuasa, OOJIErYUT €ro  OCMBICICHHE,
IPOKOMMEHTUPYET MaTeprajl MHOTOYMCICHHBIMU IPUMEPAMHU.

Memoouueckue pekomenoayuu no HANUCAHUIO peghepamos

Pedepar npencraBnser coboil COKpalleHHBIH Nepecka3 COJACpXkKAaHUS NEPBUYHOIO JOKYMEHTa
(MM ero YacTv) ¢ OCHOBHBIMH (DAaKTHUECKMMH CBEICHUSMH WM BbIBOjaMH. Hamumcanue pedepata
UCITIOJIB3YEeTCST B yYEeOHOM TIpollecce By3a B IENsAX TNPUOOPETEHHS CTYJICHTOM HEOO0XOANMOM
npoQeCCHOHANBHONW MOJArOTOBKM, PAa3BUTUS YMEHMsI U HABBIKOB CaMOCTOSATEJILHOI'O HAyYHOT'O MOMCKa:
U3yUYeHMs JIUTEpaTypbl MO BHIOPAHHOM TeMme, aHaluM3a pa3IMYHbIX MCTOYHMKOB M TOYEK 3pEHUs,
000011IeHNsT MaTepuaa, BbIIEIEHUS IJIaBHOTO, (opMynupoBaHHUs BbIBOJOB M T. I. C IMOMOIIBIO
pedepaToB CTyIeHT IIyO)ke MOCTUTAaeT HauOOJee CIOXKHBIE MPOOJIEMbI Kypca, YYUTCS JaAKOHUYHO
u3jaraTb CBOM MBICIH, MPAaBUIBHO OGOPMIATH PabOTy, IOKIAIbIBaTh PE3yJbTaTbl CBOETO TpyJa.
[Tpouecc Hanmcanus pedepara BKIHOUACT: BHIOOP TE€MbI; [10J00P HOPMATHBHBIX aKTOB, CIIELMAIbHOM
JUTEPaATypbl U UHBIX HCTOYHUKOB, UX M3YUYEHME; COCTABJICHUE IUIaHA; HAallMUCaHUE TE€KCTa paboThl U ee
odopmiieHHe; yCTHOE M3II0KeHHE pedepara.

Pedepats! numryTcs no Hanbosee akTyalbHbIM TeMaM. B HUX Ha OCHOBE TIIATEIbHOTO aHAIN3a
1 00001IeHUsT HAYYHOIO MaTepuana CONOCTABISIOTCS PAa3IMYHbIE B3IJISIBI aBTOPOB M OMNPEIENsSeTCs
COOCTBEHHAsl MO3UIMS CTYJEHTa C HM3JI0)KEHHEM COOTBETCTBYIOLIMX apryMeHTOB. Tembl pedepaToB
JIOJI’KHBI OXBaThIBATh U IUCKYCCHOHHBIE BONPOCHI Kypca. OHU MPU3BAaHbI OTPa)KaTh MEPEIOBbIE HAyUHbIE
uzeu, 00001aTh TEHACHIIUH MPAKTUYECKON AEATEIbHOCTH, YUUTBIBAs MPU 3TOM U3MEHEHUS B TEKYIIEM
3aKoHO/aTeNnbcTBE. PekoMeH0BaHHAs HUXE TemaTuka pedepaToB npumepHas. CTyJeHT NpHU JKeTaHUU
MOJKET CaM MPENJIOKUTD Ty WIN UHYIO TEMY, IPEIBAPUTEIHLHO COITIACOBAB €€ C HAYYHBIM PYKOBOIUTEIIEM.

Pedepar, xak mnpaBuio, COCTOMT M3 BBEIEHHS, B KOTOPOM KpaTko OOOCHOBBIBAETCS
aKTyaJbHOCTh, Hay4Has M INPaKTUYECKas 3HAUYMMOCTb M30paHHOW TEMbI, OCHOBHOI'O MarepHaia,
COJIEpIKaIero CyTh POOJIEMBI U IITH €€ PELLEHUs, U 3aKIIIOUEHHUS], I71e GOPMUPYIOTCS BBIBOABI, OLEHKH,
npeioxkenus. Oouwmit oovem pedepara 20 aMCTOB.

Texanueckue TpeboBanus k odopmieHuto pedepara cienyronme. Pedepar odopmisercs Ha
mucrax gopmata A4, ¢ o0s3aTenbHONM HyMepalueld CTpaHUll, MPUYeM HOMEp CTPaHUIIbI Ha MEPBOM,
TUTYJILHOM, JIUCTE He cTaBuTcA. [lonsi: BepxHee, HUXKHee, paBoe, jJeBoe — 20 MM. AO3alHbIi OTCTYI —
1,25; PucyHku AOJDKHBI CO3/1aBaThCi B LMKIMUYECKHX peNaKTOpax MM Kak pucyHok Microsoft Word
(crpynnupoBaHHbIi). TaOmuIbl BBINOJIHATH TaOMMUHbIMM - sueiikamu Microsoft Word. CxanupoBanue
PUCYHKOB M TaOIHWI[ He Jolyckaercsi. BblpaBHHMBaHME TeKCTa (IO IIMPUHE CTPAHUIBI) HEOOXOAMMO
BBITNOJIHSTH TOJIBKO CTaHJAPTHBIMU CIIOcO0aMu, a He ¢ MOMOIIbI0 Mpo0enoB. Pazmep TekcTa B pUCyHKax
u Tabnunax — 12 kernb. Ha TuTynsHOM nHcTe pedepaTa HY>KHO yKa3aTh: Ha3BaHUE Y4eOHOTO 3aBe/IeHUs,
dakynpreTa, HOMEp IpyNIbl U (aMUiIHio, UM U OTYECTBO aBTOpPa, TEMY, MECTO U IO/l €r0 HaluCaHusl.
Pexomenyembiit 00beM pabOTHI CKIIAJBIBACTCA U3 CIEAYIOUIMX COCTaBJSIOIIUX: TUTYJIbHBINA JucT (1
cTpanuna), cogepxanue (1 crpanuna), BBeenue (1 — 2 crpaHuiibl), OCHOBHAS 4acTh, KOTOPYIO MOXXHO
pa3nenuTh Ha ThaBel win paszmensl (10 — 15 crpanun), 3akmouenne (1 — 3 cTpaHMIBI), CIIHCOK
muteparypsl (1 crpanuna), npuioxeHnue (He obs3arenbHo). Ecnu pedepar comepkuT Tadiuily, TO €€
HOMEp M Ha3BaHUE PaCIOJNIaraloOTCsl CBEpPXY TaOJMIIbI, €CIIM PUCYHOK, TO BHH3Y PHUCYHKA.

ConeprkaresnbHble 4acTH pedepara — 3TO BBEJICHHE, OCHOBHAs 4acTh M 3aKitodyeHue. BpeneHue
JIOJDKHO COJEpXaTh pacCykKJIE€HHUE IO MOBOAY TOr0, YTO paccMaTpuUBacMasl TeMa akTyajbHa (TO €CTh
COBpEMEHHa M K HEM ecTh OOJIbIION MHTEpec B HACTOSIIEE BpeMs), a TAaKKe IOCTAHOBKY LIENH
UCCIICIOBAHUs, KOTOpasi HEMOCPEICTBEHHO CBs3aHA C Ha3BaHHEM padoThl. Takke BO BBEIEHHH MOTYT
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OBITH TIOCTABJICHBI 3a/ayu (HO HE 00s3aTelhbHO, TaK Kak paboTa HEBENHWKa MO 00beMy), KOTOpHIC
JNETATM3UPYIOT 1Ie7b. B 3aKII0YEHUH MUIIYTCS KOHKPETHBIE, COJEpIKATEILHBIC BHIBOJIBL.

Copepxanue pedepara CTyACHT TOKIAIbIBAET HA CEMHHApE, KPYXKKE, HAyuyHOU KOH(EPEHIIHH.
[IpenBapuTenbHO MOATOTOBHB TE3UCHI JOKJana, CTYJCHT B TeueHne 7 - 10 MHHYT MOJKEH KpaTKO
U3JI0KUTh OCHOBHBIE MMOJIOKEHUSI cBoel paboTel. Ilocie nokiaga aBTOp OTBEYaeT HA BOIMPOCHI, 3aTEM
BBICTYTAIOT OINITOHEHTHI, KOTOPbIE 3apaHee MO3HAKOMMIIUCh C TEKCTOM pedepaTa, U OTMEYAIOT €ro
CuibHble W cnalbble cTopoHbl. Ha ocHoBe 00cyxIeHuss  oOydarouieMycsi BBICTABIISIETCS
COOTBETCTBYIOIIAs OLICHKA.

Memoouueckue pekomenoayuu no n0020MoOBKe CO0dueHull

[TonroroBka Marepuana s COOOIICHHs ([IOKJIaga) aHAJOTMYHA TOUCKY MAaTepuajoB JUIs
pedepara u 3cce. [To 00BEMy TEKCT, KOTOPBI PEKOMEHIyEeTCS MCIOIB30BaTh JIJIsi COOOMICHMSI, OJIM30K
K 00BbeMy TEKCTa 3cce: AJIsl YCTHOro cooOlIeHHsl — He Ooyiee TpexX CTpaHUI] mevyatHoro Tekcra. Ecium
cooOmieHue aenaercss B MUCbMEHHOM BHJE — O0BEM €ro JOJDKeH ObITh 3 — 5 CTpaHWIL

YcTHOE coo0IIeHHe MOXKET COPOBOXKAATHCS Mpe3eHTaueil. PekoMeHnayemoe KoIMuecTBo ClaiiioB
— okono 10. Tekct cnmaiiza MODKEH AONOJMHATH MH(OPMAIHMIO, KOTOpas MPOU3HOCUTCS JTOKIJIATYHKOM
BO BpeMs BbICTyIUICHUS. [I0JHOCTBIO MOBTOPATH HA claiifie TEKCT BBICTYIUICHUS HE 1eIecoo0pasHo.
[Tpuopurer npu HaNMMCaHWM CIAWIOB OTHAETCsA TAOJHMIIaM, CXeMaM, pUCYHKaM, KPAaTKUM 3aKIFOUCHHSIM
U BBIBOJIAM.

B cooOmenun pomkHa OBITH packpbITa 3asBlICHHas Tema. [IpUBETCTBYeTCS BHHMAaHHUE
ayIMTOPUH K JIOKJIaay, COJIep)KaTelibHble BOMPOCHI ayIUTOPUM U JIOCTOMHBIE OTBETHl HAa HHX
MOOIIPSIFOTCS 00JIee BRICOKOW OIICHKOW BBICTYIAIOIIEMY.

Bpewms Beictymuienust — 10 — 15 munyT.

Jlurepatypa u Apyrue UCTOYHUKU MOTYT OBITh HAWJCHBI OO0YYaIOUIMMCS CaMOCTOSTEIBHO WIIH
PEKOMEHJIOBaHBI IperoiaBaTeneM (€CIi BOSHUKHYT CI0KHOCTH C IOMCKOM MarepHaia Mo TeMme); MpH
NPEIO’KEHNH KOHKPETHOH TeMbI COOOIIEHHUS MPENoIaBareib JODKEH OPUEHTHPOBATHCS B IpoOIeMe
YMETh HallPaBUTh CTYJCHTA.

Memoouueckue pekomenoayuu 0,11 NOO20MOBKU K IKIAMEHY:

Ox3ameH B VI-M cemecTtpe sBnsercss (OpMOH HTOrOBOrO KOHTPOJS 3HAHUHM W YMEHHM
oOydarolmxcs IO JaHHOW IUCIUIUIMHE, TMOJYYeHHBIX Ha JIEKIHSIX, MPAKTUYECKUX 3aHITUAX U B
MPOIIECCE CAMOCTOSTENHHON paboThl. OCHOBOW LTS ONpEETICHNs] OIIEHKU CITY>)KUT YPOBEHb YCBOCHUS
oOyvaromuMucs MaTepHuaia, MpeJyCMOTPEHHOro JaHHOM pabodel mnporpammoil. K sk3ameny
JIOTTYCKAIOTCSl CTyJEHThl, HaOpaBme 36 u Oosiee OaJIOB MO MTOTaM TEKYIIETO M MPOMEXKYTOUHOIO
KOHTpoJs. Ha sk3amene cTyieHT Moxket Habpath ot 15 1o 30 6amnos.

B nmepuon mnoAaroTtoBku K 9K3aMeHy oOydaroliuecss BHOBb OOpamaroTcss K - y4eOHo-
METOANYECKOMY MaTepUaTy U 3aKpPEIUISIOT IPOMEXKYTOUHbIE 3HAHUS.

Ha »sk3ameH BbIHOCHTCSI MaTepuall B 00beMe, MPEeTyCMOTPEHHOM paboueil mporpaMmon yueOHoM
JUCLUIUIMHBI 32 ceMecTp. DK3aMeH MPOBOAUTCS B MUCbMEHHOM / YCTHOM (opMme.

[Ipu mpoBeneHnu »5K3aMeHa B THUCHBMEHHOM (ycTHOHM) ¢opMe, BemyIIHMid TMPenoaaBaTellb
COCTaBIIIET SK3aMEHAI[MOHHbIE OWJIEThI, KOTOpBhIE BKJIIOYAIOT B Ce0s: TECTOBBIC 3a/laHMS;
TEOPETUYECKUE 3a/IaHMs;, 33a[audl WM CHTyaluu. POopMyIMpoBKa TEOPETHUECKUX 3a/aHUS COBIIA/IAET
¢ (opMyupoBKOIl mepeyHsl SK3aMEHAlMOHHBIX BOIPOCOB, JTIOBEJCHHBIX JI0 CBEACHUS OOYYaIOIIUXCS
HaKaHyHe K3aMeHallMoHHOU ceccun. CozieprkaHue BOIIPOCOB OJTHOTO OHMiieTa OTHOCUTCS K PAa3IUYHBIM
paszenaM MporpamMMsbl ¢ TeM, YTOOBI OoJiee MOJTHO OXBATUTh MaTepuall y4eOHOM JUCIUIUINHBL.

B aynuTopun, T11e MpOBOJUTCS YCTHBIA SK3aMeH, TOJHKHO OJTHOBPEMEHHO HaXOAWUTHCS HEe Oolee
IIECTH CTYAEHTOB Ha OJIHOTO TpernojaBaTelis, MPUHUMAIOLIEr0 3k3aMeH. Ha moAaroToBky oTBeTa Ha
Owier Ha sk3aMeHe oTBOAUTCS 40 MUHYT.

ITpu mpoBeeHNN MMCBMEHHOTO 3K3aMeHa Ha paboTy oTBoHThCs 60 MUHYT. Pesynbrar

YCTHOTO (TTMCBMEHHOTO) 3K3aMEHA BBIPKACTCS OIICHKAMHU:

Ouenxa «omauunoy — om 91 0o 100 6annoe — TEOPETUUECKOE COAEPKAHHE Kypca OCBOECHO
TMIOJIHOCTBIO, 0€3 Tpo0OeNioB, HEOOXOMMMBIC TPAKTHYECKUE HABBIKM pPAabOTHI C OCBOCHHBIM MaTepUaioM
copmupoBanbl. Bee mpemycMoTpeHHbIe TIporpamMMoii 00ydeHus YIeOHbIe 3a/IaHusl BBITIOJHEHBI, Ka4eCTBO HX
BBITIOJIHEHHST OLICHEHO YHCIIOM OaUioB, OJM3KMM K MakcUMadbHOMy. Ha sK3ameHe CTyleHT JIEeMOHCTPHUpPYET
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IyOOKHE 3HAHUS TIPEIyCMOTPEHHOIO IPOrpaMMON Marepuaia, yMeeT 4YeTKO, JIAKOHMYHO W JIOTUYECKU
TIOCIIEZIOBATENLHO OTBEYATH Ha [IOCTABJICHHBIE BOIIPOCHL.

Ouenka «xopowoy — om 81 0o 90 6annoe — TEOPETHUECKOE CONCPYKAHME Kypca OCBOCHO,
HEOOXOIMMBIC TPAKTHYECKHE HABBIKM PabOThI C()OPMUPOBAHBI, BHINOIHECHHBIC YYEOHBIC 3aaHus COICp)Kar
He3HauMTeNbHbIe OMMOKKU. Ha sK3ameHe CTylEeHT JAeMOHCTPUPYET TBEpIOE 3HAHHS OCHOBHOTIO (TIPOrpaMMHOIO)
Marepuaa, YMEET YETKO, TPaMOTHO, 0€3 CyILLECTBEHHbIX HETOYHOCTEH OTBEYaTb HA I1OCTABIIEHHBIE BOIIPOCHL.

Ouenka «yooeiemeopumenvno» — om 61 0o 80 6annoe — TeopeTUUECKOE COACPKAHUE Kypca
OCBOCHO HE IOJIHOCTBIO, HEOOXOIUMBIC MPAKTHUECKHE HABBIKM PabOThI C(POPMHUPOBAHBI YACTHYHO,
BBITNIOJIHEHHbIE y4eOHbIe 3aJjaHus colepkaT rpyOble ommOku. Ha sk3ameHe CTyJeHT JOeMOHCTPUPYET
3HaHUE TOJBKO OCHOBHOTO MaTepualia, OTBETHl COAEP)KAaT HETOYHOCTH, €JIa00 apryMEeHTHPOBAHBI,
HapyIIeHa MOCIeI0BaTeIbHOCT U3JI0KEHHS MaTepuasa

Ouyenka «neyooeiemeopumenvro» — om 36 0o 60 6a1108 — TEOPETUUECKOE COJEPIKaHUE Kypca
HE OCBOEHO, HEOOXOAUMbIE MPAKTUYECKHUE HABBIKK pa0OThl He C(HOPMUPOBAHBI, BHIIOJHEHHBIC YUeOHBIC
3aJjaHus COIePXKaT rpyObie OMMOKH, JOTIOTHUTENFHAST CaMOCTOATENIbHAs paboTa HaJ MaTepralioM Kypca
HE MpPUBEJIET K CYUIECTBEHHOMY IMOBBIIICHUIO KadyeCcTBa BBINOJHEHUS y4eOHBIX 3afanuil. Ha sx3amene
CTYJEHT AEMOHCTPUPYET HE3HAHHE 3HAYUTENIBbHOW YacTH NPOrpaMMHOIO MaTepuaia, CyIIeCTBEHHbIE
OIMOKK B OTBETax Ha BOIMPOCH], HEYMEHHE OPUEHTUPOBATHCS B MaTepuayie, He3HAHHE OCHOBHBIX
MOHATUN JAUCUUILITHHBI

8. Mamepuanvho-mexnuueckoe obecneyenue OUCUUNIUHBL

8.1.TpeGoBaHus K MaTepPUAJIBLHO-TEXHHYECKOMY 00ecredeHHuIo

Jst peanuzanmu paboveid mporpaMMbl JUCIUTUTMHBI UMEIOTCS CIICIUAIbHBIC TOMEIICHUS ISt
NPOBEJCHUS 3aHATHH JIGKIIMOHHOTO M CEMHHAPCKOTO THUIMA, TPYINOBBIX U HWHAUBHIYaIbHBIX
KOHCYJIbTAlIUM, TEKYIIEro KOHTPOJS W MPOMEKYTOUYHOM aTTeCTallid, a TakKe IOMEIICHUS JUIs
CaMOCTOSITETbHOW pabOThl M TIOMEUICHHS MAJii XpaHEeHUS U MNPO(UIAKTUYECKOTO OOCTYKUBAHUS
o0opynoBanus. CrnenuanbHble IMOMEIIEHUS YKOMIUIEKTOBAaHbl CIEHHUAIM3UPOBAHHON MEOENbl0 |
TEXHUYECKUMH CpeACTBa OOYYEHHs, CIYXalUMH [ TpeacTaBieHuss WHopMaluu OOoNbIIoN
ayJIUTOPHH.

Jlis mpoBeZeHHs 3aHSITUN JIGKIIMOHHOTO THUINA MMEIOTCA JEMOHCTPAIMOHHOE OO0OpYy/IOBaHHE U
yueOHo-HarsiiHple  nocobus. Ilo  aucuummumbe «['eHeTmka 4iloBEeKa € OCHOBaMM MEIWLMHCKOM
TeHETUKW» HWMEIOTCS MPE3EHTAllMH 10 OT/IENbHBIM TeMaM Kypca, Mo3Boisonne Hanbonee 3 PpexTHBHO
OCBOUTH MPECTAaBICHHBIN yUeOHbII MaTepual.

[Ipu npoBeneHNN 3aHITUI JTEKIIMOHHOTO/ CEMUHAPCKOI0 THIIA 3aHATUN UCTIOIb3YIOTCS:

JUUECHIUOHHOE NPOZDAMMHOE obecneuenue:

— IlpaBa Ha ucnoNb30BaHUE OINEPALMOHHON CHUCTEMbI CYHIECTBYIOUIMX pabOuMX CTaHLUMN C IpaBOM
ucnoib3zoBanust HOBeIX Bepcuili WINEDUperDVC ALNG UpgrdSAPk MVL A Faculty EES, norosop
Nel3/9A-223 ot 01.09.19;

— AnTtuBupycHoe nporpammuoe obOecmneuenne Kaspersky Endpoint Security Cramgaptabiii Russian
Edition, norosop Nel13/9A-223 01.09.19;

IIpu ocymecTBieHMH 00pa30BaTENbHOTO TMpolecca CTYJEHTaMH W NpernojaBaTesieM
UCIOJB3YIOTCS clieAyrolue HHpopManMoHHO crpaBouyHble cucteMmbl: OBC «AulluDpbyke», IBC
«Koncynprant cryaenra», CIIC «Koncynsrant mmoc», CIIC «["apant», CIIC «Pedepent», CIIC
«Arogap Ungo».

8.2 OcolGeHHocTH peanu3auvu TUCUMILIMHBI JJI51 HHBAJIUAOB M JIMI ¢ OrPAHUYEHHbIMU
BO3MOKHOCTSIMH 3/10POBbA

Jl1 CTyA€HTOB ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 370POBbsI CO3/IaHbl CIIELUANIBHBIE YCIOBUS
IUIsL TIOdy4YeHus oOpa3oBaHus. B 1ensx JOCTYNMHOCTH TIOMydeHHUs BbICIIEro oOpa3oBaHUS I10
00pa3oBaTeNIbHBIM MPOrpaMMaM MHBAIMAAMU U JHMLAMH C OTPaHHMYEHHBIMH BO3MOXHOCTSIMU 3I0POBbS
YHUBEPCUTETOM OOECTIeunBaeTCsl:

1. AJnprepHaTHBHAs Bepcus OPUIMAIBLHOTO caiita B cetu «HTepHeT» A Cl1abOBUIAIINXK;

2. JIns MHBAJIMOB C HAPYIICHUSMHU 3peHus (cIa00BUISIINE, CIICTIBIC)
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- MPUCYTCTBHE ACCHUCTEHTA, OKa3bIBAIOIIET0 OO0ydaromemycss HeOoOXOJUMYI0  TIOMOIIb,
QyOnupoBaHWE BCIIyX CIPABOYHON MH(POPMAIMK O PACIHCAHUN YYCOHBIX 3aHATHN; HAIWYHE CPEICTB
JUIL YCWJIGHUSI OCTATOYHOTO 3PCHUS, OpailJIeBCKOW KOMITBIOTEPHOW TEXHUKH, BHJCOYBEIHMYUTEIICH,
porpaMM HEBU3YAIBHOTO JOCTyNMa K HH(OpMaluu, MporpaMM- CHHTE3aTOPOB PEYU H JIPYTHX
TEXHUYECKUX CPEICTB MpHeMa-Tiepeiaun yueOHoH HH(OpMaIMK B TOCTYITHBIX (POpMax JUisi CTYICHTOB
C HapYyIICHUSMH 3PCHUS;

- 3aJIaHMs JJ1s1 BBIIOJTHEHUS HAa DK3aMEHE 3aYNTHIBAIOTCS aCCUCTEHTOM;

- MHUCHMEHHBIC 3aJaHUs BBINOJHAIOTCS Ha OyMare, HAJAWKTOBBIBAIOTCS ACCHCTEHTY
oOyyJaronmmcs;

3.8 WHBaIMIOB M JIMIl C OrPAHUYCHHBIMH BO3MOXXHOCTSIMH 3J0POBbS IO  CIyXY
(cmabocapImantue, riIyxue):

- HAa 3a4YeTe/’K3aMEHE IMPUCYTCTBYET ACCHCTEHT, OKAa3bIBAIOIIMIA CTYJIEHTY HEOOXOIUMYIO
TEXHUYECKYI0 TIOMOIIb C YYETOM HHIMBHIYaTbHBIX OCOOCHHOCTEW (OH MOMOTraeT 3aHsATh pabouce
MECTO, IePEIBUTAThCS, IPOYUTATh U O(DOPMHUTH 3aaHKE, B TOM YHCJIC 3aIUCHIBAs MO/ JIUKTOBKY);

- 3a4eT/IK3aMeH MPOBOJUTCS B IMCbMEHHOM (hopMe;

4. J1Jiss M’HBAJIMIOB U JIUI] C OTPaHUYCHHBIMUA BO3MOXKHOCTSIMU 3/I0POBbSI, IMCIOIUX HApPYIICHUS
OIOPHO-/IBUT'ATEILHOTO ariapara, CO3J[aHbl MaTePHAIbHO-TEXHUYECKUE YCIOBHS, OOCCIICYMBAIOIIHE
BO3MOXHOCTh OECHPENSATCTBEHHOTO JOCTyIa OOYYaloUmMXCs B YYEOHbIC IIOMEIICHHS, OOBEKTY
MUTAHMS, TYaJEeTHBIC W JPyTrue TMOMENICHUS YHHUBEPCUTETa, a TaKXKe NPEObIBAHUS B yKa3aHHBIX
MOMEIICHUX (HAJMYUE PACIIUPEHHBIX JIBEPHBIX POEMOB, MOPYYHEH U IPYTUX MPUCIOCOOIICHUIA).

- THCBMCHHBIC 3a/IaHUsl  BBINIOJNHSIOTCS HA KOMIIBIOTEPE CO  CICIUAIM3HPOBAHHBIM
POTrPaMMHBIM 00ECIICUCHHEM WIIN HaJJAKTOBBIBAIOTCS] ACCUCTEHTY;

- 10 JKEJIAHUIO CTYJICHTA SK3aMEH MTPOBOIUTCS B YCTHOU (hopme.

OOyyaromuecss U3 4YMCia JIMI C OTPAHUYEHHBIMA BO3MOXXHOCTSIMHU 3/I0pPOBbSI 0O€CIIeYEeHbI
AJIGKTPOHHBIMH O00pPa30BaTEIBHBIMU pecypcaMu B (DOpMax, aJalTHPOBAHHBIX K OTPAHUYCHHUSIM WX
3/10pPOBBA.

MamepuaﬂbHo-mexHuquKoe obecneuenue auCZ/ﬂ/H’l]lqul OJI51 UHBAUOOB U JAUY C OCPpAHUYEHHbIMU

BO3MONCHOCMAMU 300p06bﬂ

HaumenoBanue OcCHaIIEHHOCTh CIEIHAIbHBIX [lepeueHns NHLIEH3MOHHOTO
cIreuaabHBIX * MMOMEILCHNM U TIOMEILCHUM JIJIsI MIPOrPaMMHOTO 00eCTICUeHHS.
MNOMeENIeHU I u CaMOCTOSITENILHOHM pabOTHI PexBU3UTHI TOTBEPKAAIOLIETO
IMOMEIICHUM LTSI JIOKYMEHTa
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Aynutopus s
CaMOCTOATENBLHON PadOTHI
Y KOJUIEKTHBHOTO
MOJIb30BaHUS
CrieUaIbHBIMU
TEXHUYECKUMHU CPEACTBAMU
Ut 00ydeHHs] MHBAJINIOB
n mui ¢ OB3 BKBI'Y,
aymuropus No 145
I'naBub1il kopyc KBI'Y.

- KomrimiekT yueOHOM MeOeH: CTONBI U
CTYJIBSI 7151 00y4aromuxcs (3 KOMIUIEKTa);
Cron 11 MHBAJIUA0B-KOJSICOYHUKOB (1
wrt.); KoMnbrorep ¢ mogkioYeHueM K CeTH
U IPOrpaMMHBIM o0ecrieueHreM (3 miT.);
CneunanbHas KJIaBuatypa (¢ yBeINUYCeHHBIM
pa3MepoM KJIaBHIL, CO CHENUAIBHOM
HAaKJIaIKOW, OrpaHUYMBAIOLIEH ClTydyaliHOe
HaXkaTHe COCEAHMX KiaBum) (11mT.);
[TpunTep m1st nevatyn penabedHO-
ToueuHbIM mpudToM bpaitng VP Columbia
(1 mrt.); [TopTaTUBHBIN TaKTHIBHBIN
nucruiet bpaitst

«Focus 14 Blue» (coBMecTHMBIH ¢
IUIAHIIETHBIMH YCTPOHCTBAMH,
cmaprdonamu u [1K) (1 wr.); Bymara s
reyaty peiabe(hHO- TOYEUHBIM HIPH(TOM
Bpaiinsa, coBmecTumoro c npuatepom VP
Columbia; Buneoysenmaurens
nopratuBHelii HV-MVC, nuaronans
9KpaHa — 3,5 mrotima (4 mT.);
CkaHupyromas 1 YUTAoIas MallnHa
SARA-CE (1 mrt.); J[»oHCcTHK
KOMIIBIOTEPHBIH aJallTUPOBaHHbIH,
6ecnipoBoHoit (3 wiT.); BectipoBonHas
Bluetooth rapautypa ¢ kocTHOM
npoBoIuMOCThIO «AfterShokz Trekz
Titaniumy (1 1wT.); [IpoBoHas rapHuTypa c
KOCTHOM MPOBOAMMOCTHIO «AfterShokz
Sportz Titaniumy (2 mrt.); IIpoBoaHas
rapautypa Defender (1 mr.);
[epconanpubrii kommyHuKaTOop EN —101 (5
mit.); CrienuaibHbIE KIIAaBUATYPHI (C
YBEIMYEHHBIM Pa3MEpOM KJIaBHIII, CO
CIIeIMaIbHOM HAKJIaIKOH,
OIpaHMYMBAIOIIEH Clly4aifHOe HakaTHe
cocenHux kinasui); Krmasuarypa
aIalTUPOBAHHAS C KPYITHBIMHM KHOIIKaMH +
IUIACTUKOBAs HAKJIAJIKa, pa3zessonas
wiaBuiny, becnipoBonnas Clevy Keyboard
+ Clevy Cove (3mur.); JI»oicTuk
KommbloTepHsIi Joystick SimplyWorks
6ecrpoBOTHOM

(3mr.);

HoyTt0yxk + npucTaBka Juist aii- TpekuHra K
HoyTOyKy PCEye Mini (1 ).

[Mponykrst MICROCOFT(Desktop
Education ALNG LicSaPk OLVS
Academic Edition Enterprise)
nmommucka (Open Value
Subscription) No V 2123829
Kaspersky Endpoint Security
Crannaptasiii Russian Edition No
JInensun 17E0-180427-50836-287-
197.

[Tporpammel AJIst CO3IaHUS U
penaKTUPOBAHUS CyOTUTPOB,
KOHBEPTHUPYIOILIEEe Pedb B TEKCTOBBII
1 KECTOBBIH (hOPMATHI Ha DKpaHe
KoMIbroTepa: Maiikpocodpt
Juxrenr:

https://dictate.ms/, Subtitle Edit,
(«Cypaodon» (becruiaTHbIC).
[Tporpamma HEBHU3yaJIbHOTO IOCTYIIA
K MH(pOpPMAIIMU Ha DKpaHe
kommbiorepa JAWS for Windows
(6ecruatHas);

[Mporpamma [yist YTEHUS BCIYX
TekcToBEIX (paiinoB (Tiger Software
Suit (TSS)) (Homep mumeH3UN
5028132082173733);

[Mporpamma 3KpaHHOTO JOCTYTIA C
CHUHTE30M PeUH JUIS CIICbIX 1
cnaboBusamux (NVDA)
(GecrmaTHas).

*CHCHI/IaHLHHG IIOMCIUICHHUA - y‘le6HI)Ie AyAUTOPUU IJIs1 NPOBEACHUA 3aHATUI JICKIIMOHHOI'O THUIIa, 3aHATHI CCMHUHApPCKOro

THIIA, KyPCOBOT'O IIPOEKTHPOBAHNS (BBIIOJIHEHHUS KYPCOBBIX padOT), IPYIIIOBBIX ¥ HHIUBHYIBHBIX KOHCYJIbTAaLUH,
TEKyIIETO KOHTPOJISI M IPOMEXYTOUHOH aTTeCTAIINH, a TAK)Ke IIOMEIICHHUS TSI CAMOCTOSITEIbHON PabOTHI
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. Ipunoxenne 1
JIMCT UBMEHEHUU (AOITOJITHEHUN)

B pabovyr0 IporpaMmy 1o JuciuiuinHe «I'eHeTuka U reHeTHYECKUE TEXHOJIOTHH B TPOMBIIIICHHOM
OMOTEXHOJIOTUNY 10 HAIPABJICHHUIO TIOITOTOBKU
04.03.01 Xumus va 2023-2024 yueOHBIHI 1o

HepequL BHOCHUMBIX

Neni/m | Daiement (mynkr) PITJI . .
U3MeHeHUu# (JI0mOoJIHeHuil)

IIpumeyanue

OO6cyxeHa 1 peKOMeHI0BaHa Ha 3acefaHnuu Kadeapbl OMOIOTHH, TE0IKOIOTUN U
MOJIEKYJIIPHO-TEHETUIECKUX OCHOB JKUBBIX CHCTEM
OT «  »_ 20 1.
npoTOKOJ Ne _

3aBeayrommii kadeapoun /A.YO. Tlaputos/
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IIpuno:xenue 2

Pacnipenenenue 0217108 TeKyIIero M pyoe;xHOro KOHTPOJIs

Cymma b6annos

Nen/in Bud konmpoas Oowan cymma | 1-a mouka 2-amouka | 3-1 mouka
1- | Hocewenue 3anamuii 00 10 6annoe 00 3 0. 00 30. 00 46.
2- | Texywjuit Konmposus: 00 30 6annos 0010 6. 0010 6. 00 106.

Omeem na 5 éonpocos om 0 00l5 6. om0oo5| om0oo56. | omOooS 6.
0.

[TonHbI# MpaBUIBHBIA OTBET 1o 15 6amios 50. 50. 50.

Henonselii mpaBuIbHBIA OTBET or 3 10156. | orl no56. orl1g056. | or1 m050.

OTBeT, COlEPKAIIUNA HETOUHOCTH, 00. 00. 00. 06.

OINUOKH

Buinonnenue  camocmoamenbHbIx

3a0anui (pewienue 3a0au,

Hanucanue pechepamos, 0oxnao, om 0 0ol5 6. om00ooS5|om0Ooo56 |om0oo56

Jcce ) 0.

1. | Pybesicnvtii KOHMPOb 0o 30 bannos 0o 10 o. 0010 6. 0010 6.
TECTUPOBAHHUE ot 0- 10 126. | ot 0- 10 46. | ot 0- 10 46. | ot 0- 1o 40.
KOJUIOKBUYM ot 010 186. | oT01066.| 0or0m066. | oT 0 110 6 6.

Hmozo cymma mexywezo u
PY0escno20 KOHmMpos 0o 706anno6 00 230. 00 230 00 246

IepsBpiii 3T1an  (06a30BbI)ypoBeHb) —

OLIEHKA «Y/JA0BJIETBOPHUTEILHO» He MeHee 36 0. He MeHee 12 He MeHee 12 6 | He meHee 12 ©
0.

Bropoii 3Tan (IpOABHHYTHIH)ypOBeHB) — menee 70 0.

OIIEHKA «XOPOILO0» (51-69 6.) MeHee 23 6 meree 23 6 menee 246

Tpernii 3Tan  (BbBICOKHIA
OLICHKA «OTJIMYHO»

YPOBEHb) -

ue menee 70 0.

He MeHee 23

6.

He MeHee 23 6

He MeHee 240
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IlIkana oyenusanus naIaGHUPYyeMvlX pe3yibmamos 00yueHus
Texymmii 1 pyOesKHbII KOHTPOJIb

Mpuioxkenue 3

Cemectp Ikama onieHUBaHUI
0-35 6amios 36-50 6ayos 51-60 Gamos 56-70 6aos

6 YactuuHoe [TonHoe niu | [TonHoe nnu | [TonHoe noceuenne
MOCelIeHNE YacTUYHOE YaCTUYHOE ayTIUTOPHBIX
ayJIUTOPHBIX MOCEIICHHE MOCEIIICHUE 3aHATHH.
3aHATUH. ay TUTOPHBIX ay TUTOPHBIX [Tonnoe
HeynosnerBopuren | 3aHATHIA. 3aHATUH. BBITIOJTHEHHE 51
BHOE BBITIOJTHEHHE YactuuyHoe [Tonnoe 3amuTa
1ab0paTOPHBIX U BBITIOJTHEHUE U | BBITOJHEHHUE U | 1abOpaTOpHBIX U
MPAKTUYECKUX 3aIuTa 3aIuTa MPAKTUYECKUX
paoor. [TImoxas 7a0b0paToOpHBIX U | JTa0OPaTOPHBIX U | 3aHSATHH.
MOJMOTOBKA K MPaKTHYECKUX MPAKTHYECKUX Brinonnenue
OaybHO- pabor. pabor. KOHTPOJIbHBIX
PEUTUHTOBBIM Brinonnenue Brinonnenue paboT,  TECTOBBIX
MEPOTIPHUSITHSIM. KOHTPOJILHBIX KOHTPOJIbHBIX 3a/IaHU, OTBETHI Ha
CryzaeHt He | pabor, TECTOBBIX | pabOT, TECTOBBIX | KOJUIOKBUYME  Ha
JTOTTYCKaeTCst K | 3a/1aHMiA, OTBETHI HA | 3aJaHUI, OTBETHI | OLIEHKU «OTIHUUHOM.
IPOMEXYTOUHON KOJUIOKBUYME  Ha | HA  KOJUIOKBUYME
aTTecTaluu OIICHKH Ha OIICHKH

«YIOBIETBOPHUTENH | «XOPOILIOH.
HO».

© ITaputoB A.1O., 2023

© ®I'bOY BO KbI'Y, 2023
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