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1. Iean u 3a7a4M OCBOCHMS IV CUMILUINHBI (MOLYJIs):

[lenpro BBeAeHHsSI B 0Opa3oBaTelbHBIE MPOrpaMMbI 00pa3oBaTeNbHOTO Monyns «['eHeTuka u
FEHETUYCCKHE TEXHOJIOTMM B TIPOMBIIUICHHONH OuoTrexHosoruu» (namee - Moayns) sBIsSeTCS
dbopMupOBaHHE y 00YJAIONINXCsl 3HAHUN U HABBIKOB B 00JIACTH MPUIIOKEHUS TCHETUYECKUX TEXHOJIOTHIMA
B IIPOMBIIIJICHHYIO OMOTEXHOJIOTHIO.

Peanmzamuss  Mopayns mpeIycMOTpeHa TOcCjie TOJNydeHHs OO0ydJarommMmucs 0a30BBIX
MPEACTABICHUN B 00JACTH XMMHH, MAaTeMaTHKH, HAyK O OHMOJIOTMYECKOM pa3HOOOpa3uu, OMOXUMUU,
OCHOB MOJICKYJISIPHOI OMOJIOTHH.

Moaynb coaepiKaTeabHO JOTMOIHACT, YIAyOJaseT W pacupseT MOoTydeHHbIE paHee B O0IIeM U
npodeccnoHaTbHOM 00pa30BaHUM 3HAHWUS O KHUBBIX CHUCTEMaX, Jejas akIeHT Ha MPaKTHYECKOM
MIPUMEHEHUH TeHETUYECKHX TEXHOJIOTHH B Pa3IMYHBIX 00JIACTAX MPOMBIIUICHHOW OMOTEXHOJOTHH C
1eTbI0 3PGEKTUBHOTO M SKOJIOTHYECKH 0€30MacHOr0 MPOU3BOCTBA MPOIYKTOB I IIHPOKOTO Kpyra
oTpacjeil TPOMBIIIICHHOCTH M CEJIbCKOTO XO3SIMCTBA, MOJydYeHUs (papMalieBTUUCCKUX CYOCTaHIIUNA U
JIEKapCTBEHHBIX IPEMapaToB, 3alIUTHl OKPYXKAIOMICH Cpelbl U BHEIPCHHS YKOJIOTHYECKH O€30MaCHBIX
OMOTEXHOJIOTHH.

OcBoeane Mopynsi TpeOyeT TEpBUYHBIX 3HAHWM W YMEHUH, CBSI3aHHBIX C HCCICIOBAHUEM
OMOJIOTHYECKUX 0OBEKTOB.

Monyib OTBeYaeT Ha 00pa30BaTeIbHBIN 3aIPOC BIIEPBBIC MPUCTYIAIONINX K HCCIIEI0BATEIIBCKOM
MPAKTUKE W TMPAKTUYECKOW pabdoTe B TPOCKTHBIX TpPyNIax HaJ BOMPOCAMHU, CBSI3aHHBIMU C
TCHETUYCCKUMHU TEXHOJIOTHSIMHU.

Pabouas mporpamma Mopaynsi BKJIIOYAaET OPTaHU3AMMOHHO-METOJMYECKUN pasnen, (oHJ
OLICHOYHBIX CPEACTB /MJisi MPOBEICHUS TEKyIIed U MPOMEKYTOUYHON aTTecTallid, METOJUYECKHe
YKa3aHUs I 00YYaIOIIUXCS TI0 OCBOSCHUIO MOJYJISI, ONHCAaHUE YIeOHO-METOINICCKOTr0 00SCIICUCHUS,
UCIOJIb3YEMBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI U MaTepUaTbHO-TEXHUYECKOM 0a3bl IJIsl OCYIIECTBICHUS
00pa30BaTeLHOTO Tporecca. B opraHu3aoHHO-METOAMYECKOM pasjiene Moayis yKa3aHo ero MecTo
B CTPYKType 0Opa3oBaTeNbHON MpPOrpaMMBbl, JaH MEpPEYeHb IIAHUPYEMBIX PEe3yNbTaTOB OOyUeHUs U
OTIMCAHBI COCTAB M CTPYKTYpa MOAYJIS. (DOHIA OICHOYHBIX CPEJCTB JIJIS TIPOBE/ICHUS ATTECTAIINN.

OcHoBHBIMU 3aayamMu Kypca «['eHeTHMKa W TEeHeTHMYECKHWE TEXHOJOTHH B TMPOMBIIIICHHON
OMOTEXHOJIOTUNY SBIISTFOTCS:

1. OcHOBBI OMOXUMUHU U MOJIEKYISPHON T€HETUKH;

2. MeTtaboau3M u peryssuus;

3. Metons! aHanu3a reHoMoB. Metarenomuka. buonndopmaruka;

4. Mertabonndeckasi UHKEHEPUS;

5. IIpumeps! ucnonb3oBaHusI OMOTEXHOJIOTUH;

6. llltaMMbI, My3eu, MTaTEHTOBAHHE.

2. Mecto aucuuninabl B ctpykrype OIIOII BO:

Jucuunnnaa «['eHeTMKa M TeHETUYECKHE TEXHOJOTHMH B IMPOMBIIUIEHHON OHOTEXHOIOTHH
OTHOCUTCS K JHUCUMIUVIMHAM BapHUaTHUBHOM yacTh Yy4yeOHOrO IUIaHa TIO HAINpPaBJICHUIO
nojarotoBku 06.03.01 buonorus Ipoduns: ['eneruka, Ononorus KjaeTku, OHOIKOIOTHUSI.

3. TpeboBaHus K pe3yJbTATAM OCBOEHUSI COIEPKAHUS TUCHUTIIMHBI (MOTYJIs)
Onementsl [IKC komnerenuuii, GopmupyemMbie JaHHON AMCHUIUIMHOMN:

INKC - 2.2. CnocobeH HUCcTonb30BaTh COBPEMEHHYIO anmapaTypy B J1a0OpaTOPHBIX U IOJIEBBIX
yCIOBHUAX JUIsl paOOThl € J>KUBOTHBIMM W PACTUTENbHBIM MAaTepHalioM, TOTOBUTh MaTepuan [yis
7a00paTOPHOTO aHajin3a, BBHIMOJIHATH IOJEBbIE U JIaOOpaTOpHbIE OMOJIOTMYECKHE HCCIIEOBAaHUS C
UCIOJIb30BAHUEM COBPEMEHHOW ammapaTypbl, HOATOTOBUTH T'HAPOOMONIOTHYECKHE MPOoObI W/WIN
npenaparbl K KaueCTBEHHOMY M KOJIMYECTBEHHOMY aHaJIM3y, OPraHU30BaTh cOOp C IOJHAJ30PHBIX
TEPPUTOPHUI MPUPOTHBIX 00PA3IOB U 00ECIIEUCHNE UX XPAHEHUE 10 OKOHYAHUS HCCIIEI0BAHUS

IIKC - 3.3. Bnageer HaBbIKAMHU HWCIIOJIB30BaHHUS NPHOOPETCHHBIX 3HAHWK M YMEHHHA B
NPAaKTUYECKON JIEeATENbHOCTH W TIOBCEIHEBHOW JKHW3HM, HaBbIKAaMH A(PQPEKTBHOIO TMPUMEHEHUS
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MH(POPMALIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB B YUEOHOI 1S TETLHOCTH.
B pe3ynbraTe ocBOoeHUs Kypca CTYAEHT JOJIKEH:
3HaTh:

- COBPEMEHHOE COCTOSIHME METOI0B «PENaKTUPOBAHUs» T€HOMOB MUKPOOPTraHU3MOB;

- METO/Ibl CEKBEHHPOBAHHUS U METOJIbI 00PaOOTKU JAHHBIX CEKBEHUPOBAHMS;

- OCHOBBI MeToja aHanu3a JIu(¢epeHIHaTIbHON SKCIPECCUM TI'€HOB; TEOPHI0 BbIpaBHUBAHHUS
MOCJICIOBATEILHOCTEH;

- METOJI0JIOTMUYECKYIO OCHOBY METa00JINYECKON HHKEHEPUH;

- 6a30BbIe MPUHLUIIBI, KPUTEPUU U TTAPAMETPHI YCTOMUUBOTO Pa3BUTHS;

- MIO3ULIMIO OMOPKOHOMHKH U €€ POJIb B IPOMBILUIEHHBIX OMOTEXHOJIOIHSIX;

- OCHOBHBIE TPHUHIMUIBI W KOMIIOHEHTHl OHMOTEXHOJIOTMYECKUX MPOIECCOB IMONyYCHHS
(bapManeBTUYECKUX CYOCTaHIMI U JIEKAPCTBEHHBIX IIPENApaToB;

- OCHOBHBIC TPeOOBaHUS K MHKPOOpPraHM3MaM M MHUKPOOHBIM COOOIIECTBaM, MCHOJIb3yEeMbIM B
OMOTEXHOJIOTUSX;

OCHOBBl ME€TOJAa ¥ OOIIYI0 CTpPAaTerHi0 KOHCTPYHPOBAHUS IPOMBIIUICHHBIX IITAMMOB-
IPO/YLIEHTOB;

- TpeaMeT, HeTH W 33Ja4dl TEXHOJOTMH MHUKPOOHOTO CHHTE3a KIIETOYHBIX METa0OIHUTOB C
UCIOJIb30BAaHUEM M€HETUYECKU NU3MEHEHHBIX MUKPOOPTaHU3MOB U (DEpMEHTALMOHHBIX aIlapaToB;

- OCHOBBI U TEOPHUIO METOJIOB 0a30BBIX JaOOPATOPHBIX HCCIECIOBAHUN B OOJIACTH TCHETHYECKOU
MOIUGUKALMH TPOMBIIIICHHBIX MUKPOOPIaHU3MOB;

- TOHATHE MeTabolM3Ma C TOYKM 3pPEHHsS MCTOYHHMKA COEAMHEHUIH C BBICOKUM PHIHOYHBIM
HOTEHIMAJIOM; MUPOBBIE TPEHJIbl Pa3BUTHUS OMOIKOHOMHUKH; OCOOEHHOCTH OMOTEXHOJOTHYECKUX
IPOLIECCOB MOJIyueHUs (papMalleBTUYECKUX CYOCTaHIMN U JIEKAPCTBEHHBIX MPENapaToB; NOTEHIHAT
nepepadoTKH OTEYECTBEHHOI'O YIII€BOJOPOJHOIO ChIPbS;

- OCHOBBI TEXHOJIOTHH, YBETMUMBAIOIIMUX TOTEHLMAJI BHYTPUILJIACTOBON YHEPIUU;

- 0 MOTEHLUAIBHBIX HCTOYHUKAX 3arpsA3HEHUS MOA3EMHBIX BOJI M areHTax Mo yJaJeHUI0 ONOTeHHBIX
DIIEMEHTOB.

YMmern:
- pa3pabaTbIBaTh CTPATETUH COBPEMEHHOTO KOHCTPYHPOBAHUS IITAMMA-TIPOIYIIEHTA;
- IPOBOJINTH (PUIIOTEHETUYECKUI aHaJIN3 MOCIIe0BaTeIbHOCTEH;
aHAJTM3MPOBATh JTaHHBIE CEKBEHHPOBAHUS HOBOTO IOKOJICHUS, YUTaTh M aHanmm3upoBatb FASTQ
daiinbr;

- JIeNlaTh BBIBOJIBI O POJIM OMOAKOHOMMKH B 00€CTIEUeHHH YCTOMYMBOTO PA3BUTHS;
apryMEHTHPOBATh CBOIO IMO3UIMIO IO BOIPOCY TMPEHMYIIECTB W HEAOCTATKOB HCITOJIB30BAHMS
OMOTEXHOJIOTHH JJIs pelIeHus MpoOIeM SKOJIOTHH;

- AHATM3UPOBATh APKOHOMHYECKHE, MPABOBBIE M HKOJOTHYECKHE ACTEKTHl OMOTEXHOJIOTHYECKOTO
POM3BOJICTBA (PapMalleBTUUECKUX CYOCTaHIIMN U JIEKApCTBEHHBIX MPENapaTos;

- pabotath ¢ 6a3aMH JaHHBIX TEHETHYECKHX TOCIIE0BATEILHOCTEH;

- aHATU3UPOBaTh APPEKTUBHOCTh TPAHCHEKINH BBIPAICHHBIX KOJOHWH; BBITIONHATH aHAIH3
ypoBHEH skcmpeccuu Oenka; npoBoauth [I[P-aHanu3 11 moATBep>KACHUS CTPYKTYPHI BCTaBKH
TeHETUYECKOH MOCIIeI0BATEeIHbHOCTH;

- OTIPE/ICIISITh MOTEHITNAI Pa3BUTHSI OMOPKOHOMHUKH H €€ TIPEHMYIIECTBA;

- OTIPE/IEIISITH PO U TIEPCTIEKTHBEI Pa3BUTHSI OMOTEXHOJIOTHI B OMOPKOHOMHKE;

- MacITabupoBaTh pazpadaThIBaeMble Ta00PaTOPHBIE TEXHOIOTHH;
Baaners:
- MHTETpalM TOJYYEHHBIX 3HAHUA B NPOEKTHYIO 3aJauyy MOCTPOEHHsS MHOXXECTBEHHBIX
BbIpaBHUBAHUI; pPaOOTHI ¢ OMOJIOTMUECKUMH 0a3aMH JaHHBIX;
- aHaimM3a pbHIHKA, OICHKM MHPOBBIX TPEHIOB W MO3HUIMOHHPOBAHHUS OTEYECTBEHHBIX
BO3MOXKHOCTEH B Pa3BUTHU 110 JAHHOMY HaIlpaBJICHUIO;



- OTIpe/ieIeHUs yTeH pa3BUTHs OMOIKOHOMHKH C yYETOM IPOAHATH3UPOBAHHBIX PUCKOB.

- paboThI B 006J1aCTH TeHETUYECKON MOIU(UKAIIUY TPOMBIIIJICHHBIX MUKPOOPTaHU3MOB;

IIPOBCACHUA TpaHC(l)CKHI/II/I IJ1a3MHU I B KIICTKY,

- OLIEHUBAHUSI KOMIIETEHTHOCTH KJIETOK U 3(pPEeKTUBHOCTU TpaHC(HEKIINH;
- paznenenus pparmentoB JJHK meromom rens anexkrpodopesa;

- pabotel MeToioM amiutuukanuu pparmenrta JJHK ¢ mnazmuasr metomom I1P;
- paboTBI METOAOM pa3pe3anus u ciuuBaHust Mosekyibl JJHK;
- paboTHI ¢ IpOrpaMMaMi IPOCMOTPA, aHATHM3a U PEAAKTUPOBAHUS TUTa3MHI, OaHKaAMH

AKTHUBHOCTH.

- o1ieHKHU (G (HEKTUBHOCTH MPOIIECCa;
- aHAJIN3a UCTIONB3YEMbIX TEXHOJIOTUH C TOYKHU 3PECHUS BIUSHUS Ha OKPYXKAIOIIYIO CPETY.

4.

Conep:xaHue U CTPYKTYpa AUCHUILITUHBI (MOTYJIs1)

TCHETUYCCKUX HOCHeﬂOBaTeHBHOCTeﬁ; 0T6opa peKOM6I/IHaHTHOFO mTaMMa I10 (bepMCHTaTHBHOﬁ

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

npomuumelmoﬁ 6uomexu0ﬂozuu», nepeueéHb OUECHOYHbIX cpedcm& U KOHmpoJaupyembavlx

KomnemeHyuil
Ne HanmenoBanue Copepxanue paszzuena Kox xonTponupyemoit Dopmsbl
n/n pasziena KOMIIETEHIIUU TEKYIIEero
JVICLIUTUTAHBI KOHTPOJIS
yCIIeBa€MOCTH
1. Brenenue B [lonsate  TPOMBIIUICHHOU INKC - 22. | I3TPK K]
JUCUUIUTMHY. OCHOBBI | OMOTEXHOJIOTHH. Cnocoben
OMOXUMUU H [Ipumenenne (epMEHTOB H | HCIOIB30BATh
MOJIEKYJISIPHOM MHUKPOOPIaHU3MOB JUI | COBPEMEHHYIO
TeHETUKU MIPOMBIIITIEHHON anmaparypy B
nepepaboTKH u | J1abopaTOpHBIX u
MPOU3BOJICTBA XUMHUYECKUX | TOJEBBIX  YCIOBHSX
COEMHEHUIl,  MaTepuajoB, | A paboThI c
TOTLINBA, KHUBOTHBIMHU u
OMOTEXHOJIOTMYECKOTO pacTUTENbHBIM
MOJTyYCHUS MaTepHaioM,
(bapMareBTHYECKIX TOTOBUTh  MaTepHal
cyOcTaHIMi u| ang 1abopaTOpHOTrO
JIEKApCTBEHHBIX IPENaparoB. | aHaJN3a, BBIIOIHATH
O6mas XapaKTEPUCTUKA | TOJIEBbIE u
MOJIXOAOB  JUId  CO3JaHus | J1abopaTopHbIE
HOBBIX NPaKTUYECKH | OHMOJIOTHYECKHE
MOJIE3HBIX (bepMeHTOB, | HCCIeIOBaHUS c
MHUKPOOPTaHNU3MOB, UCTIOJIb30BaHUEM
COO0O0IIIeCTB COBPEMEHHOI
MHUKPOOpPraHn3MoB. Du3MKo- | ammaparypsl,
XUMHUYECKHEe  OCOOCHHOCTH | TOATOTOBUTH
CTPYKTYpbl ~ HYKJIEHHOBBIX | THAPOOHOJIOTHUYECKHUE
KHCJIOT. Konbuessie | mpoOsl U/
MOJIEKYJTBI TBOWHBIX | TIperapaTkl K
cnupaneir JIHK, nonstue o | KaueCTBEHHOMY u
cynepcnupaiu3anuy, €€ | KOJIMYECTBEHHOMY
Ouosiornyeckas  poJib B | aHaIM3Y,
KJIETKaX MUKPOOPTraHU3MOB. OpraHu3oBaTb cOOp ¢
DU3NKO-XUMUYECKHE MIOTHA/I30PHBIX




OCOOCHHOCTH CTPYKTYPBl H | TeppUTOpUi
(GYHKIMOHUPOBAHUS OENIKOB | TMPHUPOIHBIX
u ¢depmenToB. MexaHU3MBI | 00pa3LoOB u
(hepMEeHTAaTUBHOIO KaTaim3a | OOecleueHue 1704
u KHHETHUKA | XpaHEHHUE 110
(hepMEHTAaTUBHBIX PEAKIUN. | OKOHYAHUS
OcHoBHBIE TEHETUYECKUE | HCCIIeIOBAHUS
MPOILECCHI B KJIETKaX IIKC - 3.3.
MUKPOOPTaHM3MOB ¥ WX | Biameer HaBbIkaMu
perymsius. MexaHu3Mbl | HCIOJIb30BAHMS
peIUIMKAIlMK ¥ KOHTPOJb | HPUOOPETECHHBIX
KOMUHUHOCTH IJ1a3MUJ. | 3HaHUM W YMEHUH B
MexaHu3Mbl oOmeit U | TPaKTHYECKOH
cauTcnenuduaeckon NEITEILHOCTH U
PEKOMOMHAIINY. MTOBCETHEBHOM
Tpanckpunius u ee | JKU3HM,  HaBBIKAMH
peryismms Ha Pa3HYHBIX | 3(PPEKTUBHOTO
ypoBHsiX. CuHTe3 Oenka — | HpUMEHEHUs
TCHETUYCCKUHT Kox, | WH(pOPMAIMOHHBIX
MEXaHHU3M TPAHCIAIUMU B ee | 00pa3oBaTeIbHBIX
perymsimusi.  CTaOMIBHOCTB | pecypcoB B y4eOHOU
PHK wu Oenka B KieTKax | OeSTEIbHOCTHA
OaxkTepuil.
Mertonsl TCHETUYECKOTO
oOMeHa. 'eneTnueckas
TpaHcopmanus, mpupogHast
u WHIYITUPOBAHHAS.
Cnusiaue MPOTOIIACTOB.
Konsbroranuss y Oaktepuil.
JIuzoreHuss U TpPaHCIYKIIHS,
oOutas u cnenuduyeckas.
Metabonu3m u Mertabonnu3M Kak HCTOYHHK NOKC - 2.2. J3 T PK K ]I
perynsuus coenuuenuii ¢ BeicokuM | Crnocoben
PBIHOYHBIM  TOTEHIMamoM. | HCHOJIB30BATH
Merabonudeckast cerp. | COBPCMCHHYIO
O6mme npexactapiaeHus o | AIMapaTypy B
MUKpOOHOM  MeTalosu3Me. 1260paTOPHEX 1
Mousitue kataGommama u | | oncbPiX  YOTOBMAX
JUTSt paboThI c
aHa0oJIM3Ma, obmue
’KUBOTHBIMU u
MeTabonnueckue PACTHTENBHBIM
MpeIIeCTBeHHHUKH, MaTepuaioM,
Hepeaaa SHCPrun B | roroBuTh Marepual
knerkax. [lyrn rnmkonusa, | nns  naGoparopHoro
LUK TPUKApOOHOBBIX | aHaaW3a, BELINOJIHATH
KHCJIIOT ¥ OKHCIHUTEIbHOE | II0JIEBBIE u
bochopunupoBanue. nabopaTtopHbIe
LleHTpaibHbIA OuosornYecKue
MeTaboIn3M Escherichia | HCCICA0BAHNA ¢
coli mpu pocTe Ha TIIIOK03¢ U HMCTIONB3OBAHUCM
COBPEMEHHOM
ApYyrux caxapax. bu-
anmapaTypsl,
KOMITOHCHTHBIS CHUCTEMBI




nepelayd  CUTHAJOB  HA | MOJArOTOBHTH
npuMepe perynsuuu | THAPOOHMOJIOrHYECKHE
noTpebeHns asora, | MPOOBI u/unn
¢docdopa knerkamu E.coli. Tiperaparel K
. KaueCTBEHHOMY u
bakrepuanbHbIit
KOJIMYECTBEHHOMY
¢dorocunres.
aHaJu3y,
Hcnons3zoBanue
OpraHu30BaTh cOOp ¢
MHUKpPOOPTraHU3MaMHU
IIOJIHAI30PHBIX
OJIHOYTJIEPOIHBIX .
. TeppUTOpUit
COEIMHEHUII B  KauyecTBE
MIPUPOJTHBIX
HCTOYHUKA yrieposa,
00pasios u
METHIOTPO(DBI,
obecrieueHue ux
METaHOTPO(PHI.
Ce aHoTpod XpaHeHue 10
neém(bnqecm/le OKOHYAHMS
OCOOCHHOCTH HCCIIEIOBAHUS
MOJICKYJISIPHOW ~ OMoOJIOTHH IKC - 33
IPOAOKEH M MHULETHATBHBIX Blazeer  HABBIKAMHE
rpuOOB KaK NPEICTABUTENEH | onomp30BaHMs
SyKapHoT B | npuoGpeTeHHbIX
MUKPOOHOIOTHYECKON SHAHMIl ¥ YMCHHH B
OMOTEXHOJIOTHH. IPaKTHYECKOI
MexaHu3mbl PEryJILIMM | nedaTeIbHOCTH u
MeTtabonu3ma MOBCEIHEBHOM
JKU3HU,  HaBBIKAMU
3P PEeKTBHOTO
IPUMEHEHHS
MH(OPMALIMOHHBIX
00pa3zoBaTeNbHBIX
pecypcoB B y4eOHOI
JIeSITEIIbHOCTH
Mertomp! aHanu3a Pa3nooOpasue u cTpykTypa IHKC - 2.2. I3 TPK K I
TE€HOMOB. reHoMoB  mpokapuor u | CnocobOeH
MertareHomuka. 3YKapHUOT. Meroasl | HCMOIB30BATH
buoundopmartuka CEKBEHHPOBAHUS  IIEPBOrO, | COBPEMEHHYIO
BTOPOTO, TPETBETO | ammaparypy B
MTOKOJICHUH. Metonpl | nabopaTopHBIX u
00paboTku JAHHBIX | TIOJIEBBIX  YCIIOBHSX
CEKBEHHUPOBAHMSI. JUTST paboThI c
KaprtupoBanue PHUIOB. | >KHBOTHBIMH 151
ITonck Myranui. AHaIU3 | pacTUTENbHBIM
nudepeHnanTbHON MaTepHuaioM,
9KCIIPECCUU T'€HOB. TOTOBUTh MaTepuai
buonornueckue 0asbl | 11 1aboOpPaTOPHOrO
HaHHBIX. ITounck B aHalin3a, BBIIIOJHATH
OHOJOTUYECKHUX 0a3ax | moseBbIe u
JTAaHHBIX. BripaBHuBaHue | naGoparopHbie
OCJIEN0BAaTEILHOCTEN. OMOJIOTHYECKHE
Meroas! OKMCKa TOMOJIOTOB. | HCClIeIOBAHUS C
MeTtonanl METareHOMUKHU. | WCIOJIB30BAHUEM
YcraHoBineHue BUJIOBOTO | COBPEMEHHOMN




cocTaBa MHUKPOOHOTO | ammaparypsl,
CO00IIIeCTBA. COopka | TOATOTOBHTH
T€HOMOB U METareHOMOB TUIPOOHOIIOTHYECKHE
pOOBI u/umm
npernapaTsl K
Ka4eCTBEHHOMY u
KOJINYECTBEHHOMY
aHaIN3y,
OpranuzoBatb cOOp ¢
HOJIHA/I30PHBIX
TEPPUTOPUI
HPUPOIHBIX
00pa3ioB u
o0ecrieueHue ux
XpaHeHne 10
OKOHYaHUs
MCCIICTOBAHHS
IIKC - 33.
Brmageer HaBbIKaMu
UCIIOJIb30BaHUS
IPUOOPETEHHBIX
3HAHUH U yMEHUH B
MPAaKTUYECKOU
JeSITeIbHOCTH U
ITIOBCEJHEBHOMU
KU3HH,  HaBBIKAMHU
3¢ (eKTBHOTrO
PUMEHEHUS
MH(OPMaLMOHHBIX
o0pa3oBaTenbHbIX
pecypcoB B yueOHOI
JeSITebHOCTH
PenaktupoBanue Mertoibl TE€HEeTUYECKOM INKC - 2.2. J3 T PK K ]I
reHoMoB. CUHTE3 MoAU(pUKAITUU Crniocoben
T'eHOB MHUKPOOPIaHU3MOB, UCIOJIb30BaTh
MyTareHe3 W  CeJeKIHs, | COBPEMEHHYIO
TeHHas MHXKEHEpHs,, METOJbl | ammaparypy B
HaIpaBJIEHHON 1a00paTOPHBIX 51
MOIUGUKAMKM  —  METOJ | HOJEBBIX  YCIOBHAX
obOMeHa amrenen, | s paboThI c
PEKOMOMHUPHHT -A-red, | >KMBOTHBIMH u
CRISPR-Cas CHUCTEMBI | PacCTUTEIbHBIM
pelaKTUPOBAHMUSL. MaTepHaoM,
Pa3znoobpaszue CUCTEM | TOTOBHTH MaTepual

CRISPR-Cas. WuxeHepHbIE
Oenku JUIsl peJaKTUPOBaHUS

TEHOMOB. [{uHKOBBIE
HaJIbIbI, TALEN,
Meranykieasbl. MeXaHU3Mbl
penaparun JIHK.  Odd-

TapreTHbie 3P PEeKTHI.

uist - 1abopaTopHOTO
aHaJIn3a, BbIIIOJIHATH

ITOJICBEIC 5
nabopaTopHbIe
OHOJIOTHYECKHUE
HCCIIEIOBAHUS c
HCIIOJIb30BaHHEM




COBPEMEHHOM

anmnapaTypbl,
MOJATOTOBUTH
TUIPOOHOJIOTUYECKUE
poObI u/nim
npenaparsl K
KaueCTBCHHOMY u
KOJIMYECTBEHHOMY
aHaIN3y,
OpraHu30BaTh cOOp C
MOTHAI30PHBIX
TEpPUTOPUI
MIPUPOJTHBIX
00pasios u
obecrnieueHue 170
XpaHeHue 10
OKOHYAHUS
WCCIICTOBAHMUS
INKC - 33.
Bnageer HaBbikamu
MCTIOJIb30BaHUS
PHOOPETEHHBIX
3HAHUM U yMEHUH B
MPaKTUYECKOU
JeSITeTbHOCTH u
IMOBCETHEBHOU
KU3HU,  HaBBIKAMU
3P HEKTUBHOTO
MIPUMCHCHHUS
UH(OPMAIIMOHHBIX
00pa3zoBaTeNbHBIX
pecypcoB B y4eOHOI
JeSITETTbHOCTH
Merabonuueckas Merabonuueckas IHKC - 2.2. I3 TPK K I
WHXXCHEepUs uHXeHepus — poxaeHue u | Cnocoben
HBOITIOIHUS TEPMHHA, | HCIOJIb30BaTh
COBPEMEHHOE OIIpeJIeIeHne; | COBPEMEHHYIO
dbyHIaMeHTallbHAs OCHOBA, | armaparypy B
HO SPKO BBIpaXEHHAsI | J1a00paTOPHBIX u
MIPUKJIaTHAS MOJIEBBIX  YCIIOBUSAX
HaIpaBJIEHHOCTh Ha | JUId paboTsI c
WHTYCTPHAITU3AIHTO KHUBOTHBIMH "
MOJIy4aeMbIX  MPAKTHYECKHU | PACTUTEIbHBIM
3HAYUMBIX pe3yabTATOB. | MaTEpUAIIOM,
Cragumn pa3BUTHSL | TOTOBUTh MaTepuan
MeTa00JINYeCKOn st 1abopaTopHOTO

WH)XEHEPUHU, HUX CYIIHOCTD,
METOJI0JIOTUYECKasi OCHOBA U
NPUHOHUIIUAIBHBIC pa3JIndusl.
PazButne u coBpeMEHHOE
COCTOSTHUE METOIOB

aHaJli3a, BbIIIOJIHATH

MOJIEBBIE u
nabopaTopHbIe
OMoJIOTHYECKHUe
HCCIICIOBAHUS c
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«PCOAAKTUPOBAHUA» T'CHOMOB

HUCIIOJIBb30BaHUCM

MHUKpPOOPTaHHW3MOB COBPEMEHHOI
anmaparypsl,
MOJATOTOBUTH
rUIpoOMOJIOTUYECKUE
POOBI n/umm
npenapaTsl K
KauyeCTBEHHOMY u
KOJINYECTBEHHOMY
aHanusy,
Opranu3oBatb cOOp ¢
MOJIHAI30PHBIX
TEPPUTOPUI
MIPUPOIHBIX
00pasioB u
obecrnieueHue ux
XpaHeHne 10
OKOHYAHUS
MCCIIEIOBAHMUSI
INKC - 33.
Brmageer HaBbIKaMu
UCIIOJIb30BaHUS
IPUOOPETEHHBIX
3HAaHUW U YMEHHUU B
MPaKTUYECKOU
JeSITebHOCTH u
ITOBCEJHEBHOMN
J)KU3HH,  HaBBIKaMU
3¢ (eKTBHOTrO
MPUMEHEHUS
MH(OPMaLMOHHBIX
00pa3oBaTeNbHbIX
pecypcoB B yueOHOI
JeSITebHOCTH
[Tonsitue n ocHoBBl | OnpeneneHue INKC - 2.2. J3 T PK K ]I
OHMO’KOHOMUKH OMOPKOHOMHKH, oOcHOBHBIE | CrnocobeH
MOHATHS ¥ TEPMUHBI. 3a7]a4i | HKCIIOIH30BATh
U 1ean  OMOPKOHOMHKH. | COBPEMEHHYIO
OcHOBHBIE OTpaciu | ammaparypy B
OMOIKOHOMHUKH. 71ab0paTOPHBIX "
Copnepxanue oTpacieil | MOJEBBIX  YCIOBHUSIX
OMOPKOHOMUKH " ux | s paboThI c
pazButue. CBsi3b Pa3BUTHS | >KHUBOTHBIMH u
OMOPKOHOMHKH C | pacTHTEIbHBIM
MTOBBIIIIECHUEM MaTepuaIoM,
sHeprodhPeKTUBHOCTH, TOTOBUTH  MaTepuai
3 PEKTUBHBIM uis  J1abopaTopHOTrO
WCTIOJB30BAHUU  OTXOJIOB, | aHalN3a, BHIMOIHATH
pa3BUTHEM BO30OHOBIIIEMOW | TMOJIEBBIC "
SHEPreTUKM Ha  OCHOBE | JlabopaTOpHbIE
OMoMacchl, DKOJOTrH3allhell | OMOJIOTHYECKHE
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MPOMBIIIICHHOTO ~ CEKTOpa, | HCCIEeIOBaHUSA c
MOBBIIIEHUEM YCTOMUMBOCTU | HCIOJIB30BaHUEM
CEJIbCKOI0 XO3SCTBA, | COBPEMEHHOMH
IIPOU3BO/ICTBOM HOBBIX | ammaparypsl,
MPOAYKTOB NUTAHUSA, | TOATOTOBUTH
pa3sBUTHEM  MEAMLUHCKUX | TI'MIPOOHOIOrHYecKHe
TEXHOJIOTUH M TOMyYeHHEM | MpPOObI u/nim
JIEKapCTBEHHbIX CpeACTB. | Ipenaparsl K
[IpeumymiecTBa Ka4eCTBEHHOMY U
OMO’KOHOMHUKH. KOJINYECTBEHHOMY
Ornpenenenue aHaIH3Yy,
BO3MOKHOCTEH U | OpraHu3oBarh cOOp C
MoTeHIMana pasBUTHS | IOJHAA30PHBIX
OMOPKOHOMHUKHM - MHPOBBIE | TEPPUTOPHI
TPEHIABI W  METOABl HX | HPUPOIHBIX
oueHku. [Ipumep anamuza | oOpa3uoB u
pBIHKAa C TMO3WIMK HAay4HO- | oOecreyeHue 1794
TEXHUYECKOTO U | XpaHeHue 10
TEXHOJIOTUYIECKOTO YPOBHS, & | OKOHYAHUS
TaKxKe c OLIEHKOM | HccienoBaHus
MEPCIIEKTUB OTE€YECTBEHHBIX IIKC - 33.
IIPOU3BO/ICTBEHHBIX Brnaneer HaBblkamu
BO3MOKHOCTEM. HCIIOJIb30BaHUs
buoskonomuka B Poccun. | nmpuoOpeTeHHBbIX
Ponp u MECTO | 3HAaHUM U YMEHUH B
OMOTEXHOJIOTUH B | IPAaKTUYECKOU
OnookoHOMHKe. BHenpenue | nesTeNbHOCTH "
B TPOMBIIUIEHHOCTh M HX | IOBCEIHEBHOM
MIpUMEHEHHE. KU3HH,  HaBBIKAMHU
3P PEeKTBHOTO
IPUMEHEHHS
MH(POPMAIIMOHHBIX
00pa3zoBaTeNbHBIX
pecypcoB B y4eOHOI
JeSITeTbHOCTH
ESG u ycroitunBoe [Tonstue ESG. IHKC - 2.2. I3 TPK K I
pa3sBUATHC. [TapameTpsl U KpUTEpUHU. Crniocoben
Opraanyeckast Bazosbie npumns ESG 1 UCTIOTb30BaTh
MPOAYKIIA HX BaHOCTb. Binsinne BSG- | COPPEMCHIYIO
. ammaparypy B
WHBECTUIMH Ha pbIHOK. ESG- 1a6OpATOPHBIX -
MHTETPALNs, OLCHKA PUCKOB | [1oJeBBIX  YCIOBHSX
# Bo3MOkHOCTeH. CIrroco0b! IS paboTsI C
BHenpeHus npuHuunoB ESG. | KHBOTHBIMHU n
AKTyasIbHbIe pacTUTENbHBIM
5KOJIOTHYECKHE TTPOOIEMBI. MatepnanoMm,
buotexHonoruii kak cnocod TOTOBUTDL - Matephall

BJIMAHHA HAa aKTYaJIbHBIC
MPOOJIEMBI YKOJIOTHH.
[Ipouecc
YCOBEPIIIEHCTBOBAHUS

st 1abopaTopHOTO
aHaJN3a, BBINOJIHATh
MIOJICBBIE "
nabopaTopHbIe
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XUMHYCCKUX ITPOLICCCOB B

OHOIOrnyYecKue

COOTBETCTBUH C UCCIICI0BaHUS c
COKpaIIeHHNEeM HETaTUBHOTO HCII0JIb30BaHNUEM
BJIMSTHHS HA OKPYIKAIOIILYIO COBPEMEHHOM
cpeny. arnmnaparypsbl,
HamumonaneHuble npoektsl u | HOATIOTOBUTH
MEePCIEKTUBBI  JaTbHEUIIIETO TUIPOOHOIIOTNYECKUE
BHepeHus npuHuunoB ESG. po0BI v/Wim
Opranuueckass nmpoaykius - | !Pperaparbl K
CyTbh, pacpeAcIICHUE. Ka4eCTBCHHOMY u
KOJIMYECTBEHHOMY
aHanu3y,
OpranuzoBatb cOOp ¢
MOJIHAI30PHBIX
TEPPUTOPUI
MPUPOIHBIX
00pasioB u
obecrnieueHue ux
XpaHeHue 10
OKOHYaHUS
MCCIIEIOBAHMUSI
IIKC - 33.
Brmageer HaBbIKamu
UCIOJIb30BaHUS
IPUOOPETEHHBIX
3HAHUM U yMEHUH B
MIPaKTUYECKON
JIEATEIBHOCTH U
ITOBCEJHEBHOM
KU3HM,  HaBBIKAMHU
3¢ (eKTBHOTrO
IIPUMEHEHHUS
MH(OPMaLMOHHBIX
00pa3oBaTeNnbHbIX
pecypcoB B yueOHOI
JIeSITEIIbHOCTH
ITpumepsl OcHOBHbBIE HaIpaBIICHUS IIKC - 2.2. I3 T PK K /I
VICIIOTb30BaHUS U npuMepsl ucnonb3oBanus | Crocobex
OMOTEXHOJIOTHI OUOTEXHOIOI U B | HCIOIb30BaTh
pa3IMYHbIX orpacisx. | COBPECMEHHYIO
Venous  npuMeHenuss u | ATApatypy B
MIEPCIIEKTUBBI Pa3BUTHS. 11abopaTopHBIX "
Cenbckoe xosstifcTo. | ONCBPIX  YCIOBHAX
TUTSt paboThI c
KonBepcust  pacTuTeNnbHOTO
KUBOTHBIMHU u
CBIPbSL. [Tonyuenue PACTHTEITHHBIM
PacTUTENILHOTO  CBIPbA € | \arenyanowm,
TpeOYEMBIMU  CBOMCTBAMH. | ToTOBHTE MaTepua
Bonpocsl  CeMEHOBOACTBA, | g 7aGOPATOPHOrO

arpOTEXHUKA W COCTOSIHUE
TIJI0TIOPOTUS [IOYBEI U

aHaJIn3a, BBbIIIOJIHATH
IIOJICBBIC u
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CIOCOOBI UX PEUICHHUS.

nabopaTopHbIe

JKMBOTHOBOCTBO u | Omosormyeckue
nTUIEeBOACTBO. [Ipumenenne HUCCIICAOBAHUA C
COBPEMEHHBIX HCIIOJIb30BaHUEM
OMOTEXHOJIOTHIA TS COBPEMEHHOM
CO3JaHusi  KadecTBeHHoro | 4HMaparypel,
mieMeHHoro  crajga ¢ | JOATOTOBHUTE
WCIIONBb30BAHUEM  METOJIOB rHAPOOHONOrHYeCKHe
MIPUMCHCHHUS T€HOMHBIX mpodsl 1/
TEXHOJIOTUH IUIA TpenapaTel K
COBEpIIIEHCTBOBAHUS KATCCTBEHHOMY 1
KOJIMYECTBEHHOMY
KOMMEPUECKHUX u
aHaIM3Yy,
COXpaHEHUS TeHO(POHIHBIX OPTaHH30BaTh COOP ¢
HOPOJ KPYNHOIO  POFAaToOro | poyaisonmmix
CKOTa (v APYTUX | penpyropuii
KUBOTHBIX ) Poccun. IIPUPOIHBIX
[Mumesas, LEIUTIONIO3HO- | oGpasios "
OyMaxHasl, KOXEBEHHa M | o@ecreycHIe HX
TCKCTHUJIbHAsA XpaHeHUe o
MIPOMBIIIJICHHOCTb. OKOHYAHUS
3HaueHne OUOMpEenapaToB B | HCCIEeI0BAHUA
no0bIYe  yriaeBOAOPOJIHOTO NKC - 3.3.
CBIpBSl ¥ TMIOTCHIMANE ero | Biageer HaBbIKaMu
nepepadoTKH. UCIIOJIb30BaHUS
Ponpe GuoTexHONOTHiT B | NPUOOPETEHHBIX
IIPOU3BO/ICTBE 3HaHUN U yl\i[’eHI/H‘/'I B
(bapmalieBTHUECKOM TpaKTHHECKON
JIeATeTLHOCTH u
NpOAYKIIMK W B 00JacTu S ——
3ApaBOOXPaHCHUS. JKU3HU, HaBBIKAMH
buorexnonorunyeckoe 3 PeKTBHOrO
MOJIy4eHHUEe aHTUMHUKPOOHBIX | TPUMEHEHUS
npenaparoB, OHOJOTMYECKH | HHGOPMAIIMOHHBIX
AKTUBHBIX COeMHEHMi, | O00pa3oBaTeIbHBIX
MPOOUOTHKOB u | PECypcoB B y4cOHOH
NpeOMOTUKOB, BUTaMHHOB, | HACATCILHOCTH
aMHHOKHCIIOT U  OEJIKOB,
JTUTHJIOB, CTEPOU/IOB,
MO CaxapuI0B.
Hcnonb3oBanue
PEKOMOWHAHTHBIX
MHUKPOOPTaHU3MOB TUTSt
MOJIYYCHUST  JICKAPCTBECHHBIX
CPEICTB.
[ITammel, My3eH, ITonsarue U TPYIIIBI INKC - 22. | I3TPK K/
MaTeHTOBAaHHUE IITaMMOB. Xapakrtepuoie | CrnocobeH
0COOCHHOCTH HITaMMa. | HUCIOJb30BaTh
TpeGoBanust K  BBIOOPY | COBPEMEHHYIO
mTamMma. anmaparypy B
Ot6op w  Moaudukams | J1a00PATOPHBIX u
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MIPOMBIIIITICHHBIX MOJIEBBIX  YCIIOBUAX
ITAMMOBITPOTYLIEHTOB JUISE paboThI c
(hapmaIreBTHIECKUX JKUBOTHBIMU u
cyOcTaHIMit U | pacTUTEIbHBIM
JICKApPCTBEHHBIX MPEMapaToB. | MaTepUAIIOM,

PaGora co  mTamMmMamMu. | TOTOBUTh MaTepHall
[IpencraBnenue o| mns mabopaTOpPHOTO
MOJAITOTOBKE [IOCEBHOIO | aHalIM3a, BBINOJIHAThH
MaTepuaa, MOJITOTOBKE | IOJICBBIE u
MUTATEeNbHBIX cpen, | JiabopaTopHbIe
mporecce QepMeHTauu C | OuOoJIOrHYecKue
KOHTPOJIEM €€ IMPOBEJIEHUsS. | HCCIEA0BaHUs c
dopmupoBaHue HCIIOJIb30BaHNUEM
MIPEJICTAaBICHUS] O MPOLECCEe | COBPEMEHHOM
OUYHUCTKHU KYJIBTYPAIbHOW | armaparypel,
KHUJKOCTH, KOHILIGHTPAIlMU ¥ | TOJATOTOBHUTH
MTOJTY9CHUN TOTOBBIX | THIPOOMOJIOTUICCKHE
npenapaTuBHbBIX (GopM. poOBI u/umm
[Toxxombl K BBIICTICHUIO U | TIpenaparbl K
OUYHUCTKE OMOJIOTHMYECKH | KaueCTBEHHOMY u
AKTUBHBIX COCIUHEHUH W | KOJUYECTBCHHOMY
JIEKapCTBEHHBIX CPEICTB. | aHaIU3y,
My3zen ITAMMOB Ha | OpraHM3oBaTh cOOp C
MIPOMBIIIIIEHHBIX MOJIHAI30PHBIX
TIPS AMPUATHSIX. TEePPUTOPUI
[TaTeHTOBaHME WITAMMOB U | MPUPOTHBIX
ux JIETIOHUPOBaHNE B | 00pasuoB u
YIIOJTHOMOYEHHBIX obecrnieueHue ux
Koymekusix. Llenp v 3amaun. | XpaHeHue 70
Cyrp  mpouemypsl.  Tpu | OKOHYAHUSA
(GOpMBI  JICTIOHUPOBAHUS - | HCCIICIOBAHUS
0COOEHHOCTH INIKC - 3.3.
WCTIOTH30BaAHUSI. Bnageer HaBbIKamMu
Poccuiickas ®enepauuss - | HUCHOJIB30BAHUSA
KpyITHEUIas MPHOOPETEHHBIX
OMOTEXHOJIOTHYEeCcKast 3HAHUM W yMEHUH B
JeprKaBa. [Ipeanoceiku | MpaKTUYECKON
CTAaHOBJICHUS W TIPEISITCTBHS | JIEATSIBHOCTH u
Ha TyTH peann3aIiu. MTOBCETHEBHOM
KU3HU,  HaBBIKAMHU
3¢ PEKTBHOTO
MIPUMCHCHHUS
UH(OPMAIMOHHBIX
00pa3zoBaTeNbHBIX
pecypcoB B y4eOHOI
JIESITSIIBHOCTH
10. AnmnapaTtHoe AnmnapaTtHoe opopmiieHHEe INKC - 2.2. I3 T PK K /I
odopmiieHre MUKPOOHOJIOTHIECKUX Criocoben
MUKpPOOHOJIOTHYECKUX | pou3BoAcTB. O0Iiee HCIIOIb30BaTh
MIPOU3BOJICTB MIpe/iCTaBJIeHHE O BCE COBPEMEHHYIO
I[EMOYKE TEXHOJIOTHIECKOTO anmaparypy B
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npouecca. [Ipouecc
OHMOTEXHOJIOTHYECKUX
MIPOU3BO/ICTB.

OcobenHoctTu
OMOTEXHOJIOTHUECKUX
MIPOLIECCOB MOTYICHHS
(hapmareBTHIECKUX
cyOCTaHIIMH U
JICKapPCTBEHHBIX MPETapaToB.

1a00paTOPHBIX u

MOJIEBBIX  YCJIOBHUSX
TUTST paboThI c
YKUBOTHBIMH u
pPacTUTCIbHBIM
MaTepUaIoM,
TOTOBHUTH Marepurall

st 1abopaTopHOTo
aHan3a, BBINOJIHATD

Onucannie He0OX0IUMOTO TIOJIEBbIE u
o0opynoBaHUs st nabopaTropHbIe
MIPOU3BOJICTBA JIFOOBIX OuoIoruuecKue
OouonpenapaToB. Beigenenue | uccieqoBaHuUs c
Y OYUCTKA IPOAYKTOB HCIIOJIb30BaHUEM
OMOTEXHOJIOTHH - METO/IbI U COBPEMEHHOM
XapaKTepHbIe 0COOCHHOCTH. anmnapaTypbl,
[lonsaTue pernamenTa. MOJITOTOBUTH
OcoGenHoctu TUIPOOHOIIOTUYECKUE
71a00paTOPHOTO U poObI u/vnm
MIPOMBIIIIJIEHHOTO npenaparsl K
pernamenTa. TpynHoctn KauYeCTBCHHOMY u
MacIITaOUPOBaHUS — IMYTh OT | KOJIWYECTBEHHOMY
71a60paTOPHOTO 10 aHaIH3Yy,
MIPOMBIIIITIEHHOTO OpraHu30BaTh cOOp C
periaMeHTa. MOTHA/I30PHBIX
HopmaTtuBHBIE TOKYMEHTBI, | TEPPUTOPHIA
periIaMeHTHPYIOIIHEe MIPUPOJTHBIX
OMOTEXHOJIOTHYECKHE o0pa3ioB u
MIPOU3BOJICTBA olecrieuenue 1504
(hapmalleBTHUECKOTO XpaHeHne 10
npodus. TpeOoBaHust | OKOHYAHMS
nabopaTopHOH, KITUHUYECKON | HUCCIIeJOBAHUS
u IIPOU3BOJCTBEHHON INIKC - 33.
MIPaKTUKU B | Bnageer HaBbikamu
OMOTEXHOJIOTHYECKOM UCTIOJIb30BaHUS
(apMareBTHIeCKOM MIPHOOPETEHHBIX
IIPOU3BOJACTBE. Cucremsl | 3HaHMW U YMEHHMU B
GLP, GCP u GMP. MPaKTUYECKOU
JeSITeTbHOCTH u
MMOBCETHEBHOM
JKU3HU,  HABBIKAMU
3¢ (eKTBHOTrO
MIPUMEHEHUS
MH(OPMaLIMOHHBIX
00pa3oBaTeNbHbIX
pecypcoB B ydeOHOI
JeSITeTbHOCTH
11. buoreorexnonoruu u buoreorexnomnorusi. INKC - 2.2. I3 TPK K /I
3amUTa okpykatomeid | OnpezneneHue Cnocoben
Cpelibl OHOTre0TEeXHOIOTHH U | HUCHOJBb30BaTh
OMOTHIPOMETALUTYPTHH, COBPEMEHHYIO
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OCHOBHBIC IIOHATHUA,
TEPMHUHBI. TexHonoruu
MOJIYUYCHUA IIBCTHBIX )41
OJIarOpOJHBIX METANIOB U3
cynbpurHbx pya. OCHOBHBIE
NPUHLMIIBI,  JIeKallue B
OCHOBE

OMOTHIPOMETAIITYPrHUECKUX
TexHojoruii. Pa3zHooOpaszue

MHUKPOOPTI'aHHU3MOB,
HCIIOJIb3YCMbIX B
OMOTEOTEXHOJIOTUICCKUX
nporeccax
(TakCOHOMHUYECKHE "

(U3NONOTHYECKUE TPYIIIHI),
ux Ouoreoxumuyeckas H
OMOTEXHOJIOTHYECKasi  POJIb.
MexaHu3msl
B3aUMOJICVCTBHUS
MUKPOOPTraHU3MOB c
Cynb(PUAHBIMU MHUHEpAIaMU
pyI. buorexHonorun
IIOJIyYEHUSI METAIUIOB U3 PYI.
Ucropus pa3BUTHSL.
OCHOBHBIE TEXHOJOTHYECKHE
IIPOLIECCHI. OnbIT
MPAKTHYECKOTO TPUMEHEHUS
OMOTHIPOMETATITYPHUIECKUX
TexHosoruil. IlepcnexTussl

pa3BuTHUA HOBBIX
HaIlpaBJICHUN B
OUOTUPOMETATITYpPTUU "
BHEJIPEHUS HOBBIX

OMOTHUPOMETAIITYPTUYECKUX
TEXHOJIOTHI. broTexHomornu
TUISI pelieHus
MIPUPOJOOXPAHHBIX TPoOIEM
B TOPHOMETAJUTYPrUYECKOM
KOMILJIEKCE (ouncrka
CTOYHBIX BOJI OT CYyJib(aToB,
MOHOB METAJUIOB, LIMAHUJOB
Y TUOITMAHATOB).
Muxkpobuosiornyeckue
METO/IbI MOBBILICHUS
HedTeoTnaun. OnpeneneHue
He(TAHOM MHUKpOOHOJIOTHH,
U €€ OCHOBHBIX  3ajad.

MuxkpoOuosoruueckue

METO/IbI MOBBIIIICHUS
HepreoTmaum B oOmeM
nporecce pa3paboTku

HEe(PTSIHOTO MECTOPOKICHUS.

anmaparypy B

J1a00paTOPHBIX u
MOJIEBBIX  YCIIOBUSAX
IS paboThI C
JKMBOTHBIMU u
pacTHTEIbHBIM
MaTepUajIoM,

TOTOBUTh MaTepuai
Uisi - 1abopaTopHOTO
aHalln3a, BBIMOIHSITD
MI0JICBBIE u
nabopaTopHbIS
OMOJIOTHYECKHE
U CCJIEIOBAHMUS c
UCTIOJIb30BaHUEM
COBPEMEHHOM
anmaparypsl,
MOJATOTOBUTH
rUIpoONOJIOTUYECKUE
poObI u/umm
npenapaTsl K
KauyeCTBEHHOMY u
KOJINYECTBEHHOMY
aHanu3y,
Opranu3oBatb cOOp ¢
MOTHA/I30PHBIX
TEPPUTOPUI
MIPUPOIHBIX
00pasioB u
o0ecrieueHue ux
XpaHEeHHe 10
OKOHYAHUS
MCCIIEIOBaHHS

IIKC - 33.
Brmageer HaBbIKamu
MCTIOIb30BaHUS
pHOOpETEHHBIX
3HAHUM W yMEHUH B
[IPaKTUYECKOU
JeSITETTHHOCTH U
IIOBCEJHEBHOU
KU3HU,  HaBBIKAMHU
3¢ PEeKTBHOTO
MIPUMCHCHHUS
UH(OPMAIMOHHBIX
00pa3zoBaTeNbHBIX
pecypcoB B y4eOHOI
JEeSITeTTHHOCTH
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Crnenuduueckue  QHU3MKO-
XUMUYECKHE (bakTopHI,
XapaKTepHbIC M1 HEPTIHBIX
MecTopoxaeHuid. OCHOBHBIE
(YHKIIMOHATBHBIC  TPYIIIHI

MHKPOOPTaHU3MOB
HEPTIHBIX IJ1aCTOB.
Knaccuueckas cxema
TpopUIECcKO nenu

3aBOJIHSIEMOr0  HE(PTSIHOTO
miacta. JluccuMmisiimoHHast

Cynb(aTpenyKIus,
OCyIIeCTBIsIEMast Ha
MECTOPOXKICHHSIX HeTH
aHa’pOOHBIMM  TE€TEpPO- U
aBTOTPO(HBIMU

MUKpPOOpPTaHU3MaMH. THITBI
MeTaHOTeHe3a B HEePTIHBIX
IiacTax.
HedresbiTecHstomue
MeTa0O0IUThI, ux
KiIaccupuKaluusg U TPUHIUI
neiictBuss B HeTAHOM
mwiacte. Kiaccupukauus u
MIPUHIIHII BbIOOpA
OMOTEXHOJIOTHI TOBBIIICHUS
HedTeoTIauN IIJIACTOB.
Croco6 MO/IaBIICHUS
KU3HEICATCIIEHOCTH
Cynb(haTpeTyHPYIOIIIX
OakTepuii ¥ CHUKCHHUE
CEpOBOJIOPO/Ia B TIJIACTOBBIX
(bmronnax. [TonsTue
Oouopemenuaius TOYB |
BOJIOEMOB.
YTiaeBo10poI0KUCISIONINE
MHUKPOOPTaHU3MBI —
0COOEHHOCTH MeTabosn3Ma.
@DakTophl, BIMSIONIME Ha
CKOPOCTh CaMOOYHIICHUS
nouBsl H  3(PQPEeKTUBHOCTD
MPUMEHEHUsI OMOIpenapaToB
B IIOYBE U BOJHOU cpene.
[TapameTpsl, MO KOTOPBIM
pasnuyaTcs Ouompenaparsl
UIsi OuopemMeanaIuu mouB 1

BOJOEMOB. HcTounuku
3arpsi3HEHNE I10YB,
IMOBEPXHOCTHBIX H
TPYHTOBBIX BOJI
paxuoHyKINIaMU u
TSKEITBIMA METaJlJIaMH.
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Crioco6b1 3aXOpPOHEHUS
KUAIKHX PaIMOAKTHBHBIX
OTXOJI0B. Kakue
(GHU3HONOTUYECKHE  IPYIIIIbI
MHUKPOOPTaHU3MOB SIBIISTFOTCS
HEePCICKTUBHBIMUA ~ areHTaMH

TUTSI CO3JIaHHS
OMOTre0OXMMHYECKOTO Oapbepa
Ha nyTH JIBUKCHHSI
MOJI3EMHBIX BO/JI,
3arpsi3HEHHBIX

KOMIIOHEHTaMHU HKHUIIKAX

PaIMOaKTUBHBIX OTXOJIOB.
BnusHue MHKPOOpPTaHH3MOB
Ha CHIDKCHHE  MUTpaIuu
MaKpOKOMITOHEHTOB JKHIKHUX
PAO ¢ TOKOM IIOJ3€MHBIX
BOJI.

CTpyKTypa IMCHUILUIUHBI (MOAYJIS )
«'EHETHUKA Y TEHETUYECKHWE TEXHOJIOI'MH B ITPOMBIIIJIEHHOM

BUOTEXHOJIOI' M»
Tabnuya 2. Odwan mpyooemkocms OucyunIunbl cocmaensem 4 3auemuslx eOuHuy
(144 uacoes)
Bu paboThr TpynoeMKocTb, 4acoB TpymoeMKocThb, 4acoB
®dopma o0ydeHus 0P0 0P0
IMpoduin buosgorus kiaerkn, I'enernka buoskoJiorus
O0mas Tpy10eMKOCTh 144 144
KonTakTHasi padora: 56 56
Jexyuu (J1) 28 28
THpaxmuuecxue sauamus (113)
Cemunapckue 3auamus (C3)
Jlabopamopnwie pabomot (JIP) 28 28
CamocTosiTeibHas padoTa: 61 79
PacuerHo-rpadguueckoe 3ananue (PI'3)
Pedepar (P) 13 13
Acce (I)
KonTposbhas padota (K) 13 13
CaMOCTOATENIBHOE N3Y4YEHUE Pa3JIEoB 35 53
Kypcogas pabdota (KP)
Kypcogoii mpoexT (KII)
[ToaroToBKa ¥ IPOXOKICHNE 27 9
MPOMEKYTOYHOMN aTTeCTaIlun
Bua uroroBoii arrectanumn 9K3aMEH 3a4eT

Taonuua 3. Jlekyuonnvie 3auamus

Ne Tema

/1

1 Beenenue B quctumuinHy. OCHOBBI OMOXUMHN ¥ MOJICKYJISIPHOM T€HETHUKH.
MeTabosn3M U perysius
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MeToap! aHanu3a reHoMoB. MerareHomuka. buonngpopmaruka

PenaktupoBanue reHoMoB. CUHTE3 T€HOB

MeTtabonnueckasi HH>KEHEepHsl.

IToHsTHE ¥ OCHOBEI OMOAPKOHOMHUKHU

ESG u ycroitunBoe pazsurue. Opranudeckasi Ipo yKIus

[TprMepbl HCOIB30BaHMST OMOTEXHOJIOTHIA

[IITamMmMbl, My3eH, IATEHTOBAHUE

ArnmnapaTHoe 0opMIIeHHE MUKPOOHOJIOTHUECKUX TPOU3BOJICTB

buoreorexHonorun u 3aiuTa Oprmanmeﬁ CpEabI

Taonuya 4. Ilpakmuueckue 3anamusn (cemunapcKue 3aHAmus) - He nPedycCMompeHsl

Taobnuya 5. Jlabopamopuwsie padbomot no oucyuniune (M00y/0)

T e M bl

HpOBOIIeHI/Ie TpaHC(beKLII/II/I mIasMuJibl B KJICTKY, OLNCHUBAHHWC KOMIICTCHTHOCTU KIICTOK U
3¢ dekTUBHOCTH TpaHCHEKLUU, CKOPOCTH HapabOOTKH Oelika, pa3pe3aHHre U CIIUBAHUE MOJEKYIBI
JHK, wucnonszoBanne wmeroma I[P, pabora ¢ mnporpammamu mpocMmoTpa, aHaiu3a U
pEeAaKTHUPOBAHUS TIa3MU]l, 0aHKAMH F€HETHUUYECKUX MOCIIE0BATEIbHOCTEN

Tpanchopmanus mramma Bacillus subtilus turasmmmoit, cogepxaieii TeHa anbha-aMuIassbl MO
CWIBHBIM TMpoMOTOpoM. OTOOp pEeKOMOMHAHTHOTO MITaMMa MO aMuia3HoM aktuBHOCTH. [IL[P-
aHaJIM3 JUISl TOATBEPXKICHUS CTPYKTYpbl BcTaBkH. KylbTUBHpOBaHHME MOAUPUIMPOBAHHOIO
mramMmmMa B KojOe wim JiaboparopHoM QepmeHTepe. I3MepeHHe pOCTOBBIX XapaKTePHUCTUK
KYJIbTYPBI, €€ aMHJIa3HOM AKTUBHOCTH.

[Tonyuyenue mramma Escherichia coli, conepxamero lux - onepon u3 Photorhabdus luminescens u
€ro MCIOJIb30BAHUE VIS SKOJIOTMYECKOTO MOHUTOPUHTA

benok-HykenHOBOE y3HaBaHUE, PETYIATOPHbIE OEIKU

Perynsus merabonuszma

MeToapl aHaIM3a TEHOMOB

bubnuorexu IMPOMOTOPOB, TCPMHUHATOPOB U CBA3BIBAHUS C pI/I6OCOMaMI/I

Merabonnueckas HHXXCHCPUA

[TonroroBka k 1a00paTopHBIM paboTam

C-1 mrardopma

ESG u ycroiiuuBoe pazpurue

DKCKypCUS-TIPAKTUKYM

buoreoTexHonoruM 1 3alUTa OKpYyXKarole cpeibl

Taonuya 6. Camocmoamenvhoe uzyuenue pazoenos OUCHUNIUNHBL (MOOYs)

bubnuorexu IMPOMOTOPOB, TCPMUHATOPOB U CBA3BIBAHUS C pI/I6OCOMaMI/I

[ToarotoBka k 1abopaTopHbIM paboTam

C-1 nnarpopma

AW N~

ESG u ycroliunBoe pa3zButue

5. Oyenounvie mamepuansl 01N MeKyuie2o u pyoesncHo20 KOHmpOJia ycneeaemocmu u
npomexccymounou ammecmayuu (Konmpoaupyemote komnemenyuu InNKC — 2.2, IIKC - 3.3)

Koneunbimu pe3yabTaTamMu OCBOEHHS MIPOrpaMMBbI JVCLIATUTHHBI ABIISIOTCS
c(OopMHUPOBaHHbIE KOTHUTUBHBIE IECKPHUIITOPHI «3HATHY», «YMETbY», «BIAAEThY», PACHHCAHHBIE IO
OTZEIBHBIM KOMHETEHIUAM. DOpMUPOBAHHME 3THUX AECKPUNTOPOB NPOUCXOJUT B TEUEHHE BCETO
CeMecCTpa I10 3TalaM B paMKax pa3InYHOr0 BUJA 3aHATHH U CAMOCTOATEIILHOU PabOTHI.

B xone u3ydeHHs AUCHMIUIMHBI MPEAYCMATPUBAIOTCS MEKYUiUil, PYOelHCHblIl KOHMPOIb U
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npoMedNCymouHan ammecmayus.

5.1. Ouenounvie mamepuanvl 011 mMeKyuieco0 KOHmpoaAa. lLlenv mexkyweeo KoHmpoas —
OLIEHKA DPEe3yJIbTaTOB PadOThI B CEMECTpe M OOecleYeHHEe CBOEBPEMEHHOH OOpaTHOH CBSI3HM, UIS
KOppEKLUU 00y4eHUsI, aKTUBHU3AIMH CAMOCTOSTENIbHOM paboThl oOyyatomierocs. OObEeKTOM TEKYILIETro
KOHTPOJISI SIBJISIFOTCSI KOHKPETU3WPOBAHHBIC PE3yJlbTaTOM OOydeHus (ydeOHbIE JIOCTHIKEHHS) I10
JUCLUILIIHE

Texywyuii KOHmpoOJIb yCIIEBaeMOCTH 00ECIICUYMBACT OIEHUBAHUE XOJa OCBOCHUS JAMCIUTUTHMHBI
«['eHeTHKa U T€HETUYECKUE TEXHOJOTUHM B MPOMBIIIICHHON OMOTEXHOJIOTUN) U BKIIIOYAET: OTBETHI Ha
TEOPETUYECKUE BOMPOCHl HA MPAKTHUYECKOM 3aHATHUHU, PEUICHUE MPAKTUYECKUX 3a/a4 U BBITIOJIHEHUE
3aJIaHU HA TPAKTUYECKOM 3aHATHH, CAMOCTOSTEIHHOE BBIMOIHEHHE WHAMBUAYAIBHBIX JIOMAIIHUX
3aJaHuil (HampuMep, peuleHHe 3aJad) ¢ OTYETOM (3alMTON) B YCTAHOBJICHHBIM CpPOK, HaMHCAaHUE
JOKJIATIOB, peepaToB, TUCKYCCHH.

OuneHka KayecTBa IIOJrOTOBKM HA  OCHOBAHWMM  BBINOJHEHHBIX  33JaHUN  BeaeTcs
npenojaBareneM (C  OOCY)KIACHHEM pe3yJabTaToB), Oaibl HAYUCIAIOTCS B  3aBUCHMOCTH  OT
CJIOKHOCTH 3aJIaHUS

Bonpocvt no memam oucyunaunsl «l'enemuka u 2eHemuyeckue mexHoa102UU 6 NPOMbIULIEHHOU
ouomexnonozuuy (kourponupyemoie komnerenuu IIKC — 2.2, TIKC — 3.3):
dDopma KOHTPOJISl: aHAIUTUYECKas 3aMUCKa

[No HpHMepHLIC TEMBI aHAJIMTHYCCKHUX 3aIIMCOK

VYcnemnsle mpuMepsl U3MEHEHHS MeTa00JIn3Ma U peryssiiui OMOCHHTETHYECKUX TeHOB
U1l pelIeHuns 3aa4 CUCTEMHOM MeTabonnyeckoit nmxenepun (Metabolic grafting,
Retrosynthesis Metabolic Control Engineering u np.).

OCHOBBI M MOHATUSL OMOPKOHOMUKH Kak Hayku. [IpoBeneHue ananuza pblHKa, OLIEHKA
MUPOBBIX TPEHIOB U IMO3ULIMOHUPOBAHNE OTCYECTBEHHBIX BO3MOKHOCTEN. [IpenoxuTh
[yTH pa3BUTUS OMOPKOHOMHUKH C yUETOM PUCKOB. YKa3aTh BO3MOXKHBIE ITYTH UX
[pELICHUS.

buopemeuanus. [IpoBecTu CpaBHUTENBHBINA aHATU3 TEXHOJIIOTHU OHOpEeMeaNaIIn,
[IPUMEHSAEMON JIJIs 3a1UThl OKPYKAIOLIEH CPEbl, C TPAAUIIMOHHBIM METOJIOM OYUCTKH,
BBIMOJHSOIIAM AHAJIOTUYHYIO 3371a4y. Y Ka3aTh JOCTOMHCTBA U HEJOCTATKH.
[IpennoKUTh peleHns 0 YCTPAHEHHUIO HEIOCTATKOB B IPUMEHEHUU COBPEMEHHOMN
OMOTEXHOJIOTHH.

CpaBHUTH C UCIIOJIb30BAHUEM HAyYHOU JIUTEpaTyphl IPUPOIHBIE U
reHHOMOAU(DULIMPOBAHHbIE ITAMMBI-ITPOAYLIEHTHI OJTHOTO U3 BUTAMUHOB I10 BHIOOPY
CTYJICHTA.

K'Qumegzuu QOQM”‘ZO&“HM}I OUCHOK ¢0geuueauu}12 VCHIH020 onpoca

YCTHBINM ompoc SBISETCS OJHUM W3 OCHOBHBIX CIIOCOOOB yuéTa 3HAHUK OOyYaromierocs IO
nuciuiuinHe  «['eHeTHKa Y TeHETHYECKHWE TEXHOJOTUH B TMPOMBIIUICHHOW OHOTEXHOJIOTHH.
Pa3BEpHYTHIII OTBET CTYACHTA MOJDKEH MPEACTaBIATh COOOI CBSI3HOE, JIOTMUYECKH TOCIe0BaTeIbHOES
COOOIIICHNE Ha 3aJ]aHHYI0 TEMY, ITOKa3bIBaTh €r0 YMEHHUE MPUMEHSATH ONPEICICHUS.

B pesynomame ycmmnozo onpoca 3Hanus, 00y4aruiecoci OUEHUBAIOMCA NO cledyiouieil
wkane:

3 6anna, craBuTCS, €CIM O0yUJAIOIIANCS:

1) IlonHO M3nMaraet U3yuyeHHbI MaTepua, Ja€T MPaBUILHOE ONPEACIEHHOE MOHSTHIA;

2) oOHapyXHuBaeT MOHMMaHHE MaTepuana, MOXET 0OOCHOBATb CBOU CYKIEHHS, NPUMEHUTh

3HAHUsl Ha TMPAKTHKE, MPUBECTH HEOOXOAMMEBIE MPUMEPHl HE TOJBKO MO Y4eOHHKY, HO U
CaMOCTOATEIILHO COCTaBJICHHBIE;
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3) wu3naraetr MaTepuall MOCIeI0BATEIbHO U MPABUIBHO C TOYKU 3PEHHUS HOPM JIMTEPATypHOTO
A3bIKA.

2 o6anna, craBuTCs, ecnM OOydyaromuMics JHa€T OTBET, YIOBICTBOPSIONIMA TEM JKe
TpeboBaHMsIM, uTO U I Oamta «1», HO jomyckaer 1-2 ommOKH, KOTOpBIE caM e MCTpaBisieT, U 1-2
He04ETa B TIOCIEIOBATEILHOCTH | SI3BIKOBOM O(DOPMIICHHH HU3JIaraeMoro.

1 éann, craButcs, ecau OOydYarOUIUKHCS OOHAPYKUBAET 3HAHWE M MOHMMAaHUE OCHOBHBIX
MMOJIOKEHUI TaHHOM TEMBI, HO:

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

2) He yMeeT JOCTaTOYHO INIyOOKO M JIOKa3aTelbHO OOOCHOBATH CBOM CY)KICHHS U TIPUBECTH

CBOH IIPUMEPBHI;
3) wuznaraer Marepuanl HEMOCTIeIOBATEIbHO M JIOMYCKAeT OIIUOKU B SI3BIKOBOM
o OpMIIEHUH U3JIaraeMoro.
0 o6annoe, craBurcs, ecnu oOyyaroIuiics OOHAapY)KMBaeT He3HaHHWE OOJbIIEH dYacTH
COOTBETCTBYIOIIETO pa3jiesia M3y4aeMoro Marepuana, JOomycKaeT OOk B OPMYIHPOBKE.
bamner «1», «2», «3» MOTYT CTaBUTBhCS HE TOJIBKO 3a €IUHOBPEMEHHBIA OTBET, HO W 3a
paccpeOTOYEHHBI BO BpEMEHH, T.€. 32 CyMMY OTBETOB, JaHHBIX CTYJACHTOM Ha MPOTSKECHUH
3aHATHSL.
5.1.2. _Quenounvie mamepuanvl 014 _camocmoameabHou padomuvl odyuaruiecoca (munoguvle 3a0ayu)
(konmponupyemwie komnemenyuu IKC — 2.2, I1IKC — 3.3):

[lepeyenp THUIOBBIX 3a1ad AJISi CAMOCTOSITEIbHOM paboThl cHOPMUPOBAH B COOTBETCTBHH C
TEMaTHUKOM JTaOOpAaTOPHBIX 3aHATHH MO AUCHUIUIMHE «['@HeTHMKAa W TEeHETHYECKHE TEXHOJIOTHH B
MPOMBINIICHHON OMOTEXHOJIOTUN)

Ne IIpumepHbIe TEMbI

/st mocnenoBarenbHocTr Oenka SpCas9 (mpentudukarop B 6ase manusix GenBank
Q99ZW2.1) HaiinuTe myTeMm moucka B 0a3axX JaHHBIX pAJ OEIKOB T'OMOJOIOB C
MICHTUYHOCTBIO TocienoBaTenbHOCTH He MeHee 70%. IlocTpoiite MHOMKECTBEHHOE
BblpaBHMBaHME. [lyreM moucka M aHaiuu3a Hay4yHOM JIUTepaTypbl ONpeAeIuTe
(dbparMeHT/IOMEH Oelika, OTBEUalIMUi 3a cBA3biBaHME PAM-mocienoBaTenbHOCTH
JIHK CRISPR-Cas xommuiekcoM. lMcrnonbs3yss MHOKECTBEHHOE BbIpaBHUBAHUE,
[MpoaHAIU3UPYHTE BapHaOEIHbHOCTh 3TOTO JJOMEHA Y Pa3HbIX BUIOB OaKTEpHUH.

ESG. Breibepute KOMMIaHMIO, KOTOpash pealu3yeT IMpOLECChl, CBSI3aHHBIE C
MICTIOJIb30BAHUEM MPOMBIIIIEHHBIX OuoTexHonoruil. Caenaiite oOLIyl0 OLEHKY €ro
bdhdextuBHocth mo ESG-daktopam. VYiaenute oco0oe BHHUMaHUE CIEAYIOIIMM
XapaKTepUCTHKaM: BIIMSHUE Ha OKpYKalollyl cpeny (armocdepy, ruiapocdepy,
mutocdepy), oOpameHne ¢ OTXOJaMH, PHUCKH, O€30MacHOCTh NPUMEHEHUS
TexHOJIOTuH. BrisBuTe pobiemubie obnactu. [Ipennoxure cTpaTeruio JaabHeHero
[Pa3BUTHA, C YCIOBHEM PCIHICHUA BBIABICHHBIX HpO6J'IeM. OHeHI/ITe NOTCHIINaJI
aTbHEMIIero MPUMEHEHHs aHAIU3UPYEeMON TEXHOJIOTHH.

3 [Ipoanay3upyiTe MPOEKT, HaJl KOTOPHIM Bhl CAMOCTOSITEIHHO paboTaeTe B paMKax
Moayins “T'eHeTHKa M TeHeTUYECKHE TEXHOJIOTHU B MTPOMBIIIJICHHOW OMOTEXHOIOTHH .
OrieHnTe Ball MPOEKT C TOYKU 3PEHUST €T0 BIUSHUS HA OKPYKAIOIIYIO CPeay W/HIH
BO3MOXHBIX PHCKOB €r0o peaJn3aluu. B ciydae BBISBIEHUS HETaTUBHOI'O BIIMSHUS,
aanTUPYHTE HEOOXOAMMBIE KPUTEPUH B COOTBETCTBUH C IPUHITUIIAMHU U KPUTEPUSIMU
YCTOMYMBOIO pa3BUTHS. B ciydae BBISBICHUS PUCKOB, IIPEIVIOKUTE BAPUAHTHI IO UX
CHIDKCHUIO WIIH YCTPAHEHHUIO.

22



Ha ocHOBe NOJYYEHHBIX pE3yJIbTAaTOB NPU HEOOXOJAWMOCTH CKOPPEKTUpPYHTE
CTPATETUIO NaJbHEUILIErO MIJIAHUPOBAHUS U BBIIIOJHEHUS [TPOCKTA;

MM TIpOAaHANIM3UPYHTE TpoOJIeMy CYHIECTBYIOIIETO MPOU3BOJCTBA, MPEIIOKEHHBIC
MM CrocoObl peIlleHus, a TaKXKe Balle MPEeUIOKEHHE MO PELICHUI0 MpodieM WU
CHUKEHUIO PUCKOB UX BOZHUKHOBEHUS.

Hanpumep:

[Ipobnema - BIMSHUE NPOIECCOB TOpHOpyAHOW kommanuu «llommmeramn» Ha
OKPY’KaIOIILYIO Cpeny.

Pemenue - komnanus Jekjaapupyer npusepxkeHHocTs ESG-npuHIunam u ¢ KaxasiM
[OJIOM YBEJIIMUMBAET CBOM BIIOKEHUS B SKOJOTUUYECKHE ITPOEKTHI:

- HEIpPEpbIBHBI  MOHUTOPHUHI  COCTOSIHUS ~ OKpY)Kawollled cpeiasl  BOIU3U
[PACIIOJIOKEHUS IPEANPUATHI U IIPOBEAECHUE MEPOIIPUATHMN 10 €€ COXPAHEHUIO;

- IIOCTEICHHBIM IEPEXOJ K HCIIOIB30BAHUIO CYXOrO CKIAAUPOBAHHUS OTXOAOB OT
ropHogoObIBatoIeit 1 oOpabaThiBaroIIel MPOMBIIUIEHHOCTH OT TPaJUIHOHHOTO
BO3BE/IEHUS JaMO C LIE€JIbI0 CHUKEHMSI PUCKOB, CBA3AHHBIX C YTEUKaMH U aBapUsSMHU.
Pe3ynbTar - WUTOrOM MOCTOSHHO IPOBOAMMBIX MEPONPUITUNA IO COOIIOICHUIO
ESGnpunnunos kommanus «[lonmumeranm» 4eTBEpThIA pa3 MOJAPs] 3aHUMAET MEPBOE
MECTO B PIHKHUHTE.

Kakre OHOTEXHOJNOTHMH MOTJIH OBl TaKXe I[OMOYb KOMITAHWM 3aKpENHTh CBOU
[pe3yibTaT?

Kpumepuu ghopmuposanun oyenoxk no 3a0anuam 01a camocmoamenvHoil padoomet cmyoenma
(munoevie 3a0auu):

«omnauyno» (3 Oama) - oOydvaroumuiicss moka3an [NIyOOKHE 3HAaHUS Marepuaiga 10
MIOCTAaBJICHHBIM BOIIPOCAaM, TIPAaMOTHO, JIOTHYHO €ro H3Jjaraer, CTPYKTYpUpOBaJd M AETaTU3HpOBaIl
nHpopMalnio, u3deras NpocToro MOBTOPEHUS WH(POPMALIMHU U3 TeKCTa, MH(OpMaIMs IpencTaBiIeHa B
nepepabotaHHoM Buje. CBOOOIHO MCHONB3YET HEOOXOoauMble (OPMYIIBI MPH PELICHUM 33/1a4;

«xopowtoy (2 6amna) - oOyJaroluicst TBEPIO 3HAET MaTepUal, IPaMOTHO €r0 U3JaraeT, He
JIOIYCKaeT CYLIECTBEHHBIX HETOYHOCTEH B Mpoliecce perieHus 3a1ad;

«yooenemseopumenvroy (16amt) - oOydaromuics HMMeEET 3HAHWS OCHOBHOTO Marepuaia Io
MIOCTAaBJICHHBIM BOMpPOCaM, HO HE YCBOWJI €ro JAeTajieid, JOMycKaeT OTJeNbHbIE HETOYHOCTH MpHU
pelleHnH 3a/1a4;

«neyooenemeopumenvno» (MeHee 1 6amia) — oOyvarommiicss JomyckaeT rpyoble OIIMOKH B
OTBETE Ha TIOCTABJICHHBIE BOIPOCHI M IIPU PEIICHUH 3a/1a4.

5.1.3. Ouenounvie mamepuanwt 0ns 6vinoIHeHUA pehepamos
Ilpumepnvie memot pegpepamos no oucyunaune «I'eHeTHKA U TeHeTHYECKHE TEXHOJIOTHHU B
NPOMBINLICHHOH OHOTeXHOIOTHW» Konmpoaupyemovie komnemenyuu IIKC — 2.2, IIKC - 3.3):

1. ®Du3MKO-XUMHYECKHE OCOOEHHOCTH CTPYKTYpbl HYKJIEHMHOBBIX KHUCIOT. Du3NKOXMMUYECKHe
0COOEHHOCTH CTPYKTYpPBI U (YHKIIMOHUPOBAHUS OENKOB U (hEPMEHTOB.

. MexaHu3Mbl (pepMEHTATUBHOTO KaTaju3a U KWHETHKA (DePMEHTAaTUBHBIX peaKIuil.

Pacnipenienienrie  OCHOBHBIX oOTpaciell xoszsiiictBa. Omnucanue npumMepa(oB) MCHOIb30BAHUS

OMOTEXHOJIOTUI B paMKax BHIOPaHHOM oTpaciu.

4. Otxompl. OTXOABlI - HETaTUBHBIM pe3ysbTaT MPOMBINIJIEHHOCTH WM LIEHHBIH pecypc. PackphiTh
TEMY Ha KOHKPETHOM IIpUMEpE

5. MuxkpoOuonornyeckuii CHUHTE3 JEKapCTBEHHOTO mpenapara. PackpblTb TeMy Ha KOHKPETHOM
npuMepe

w N

Memoouueckue pekomenoayuu no Hanucanuio pegpepama

23



Peghepam — TIpOAYKT CaMOCTOSITENBLHON pabOTHI CTYIEHTA, MPEACTABIAIONIMNA co00i KpaTkoe
U3JI0)KEHUE B MHUCBMEHHOM BHJ€ NOJIYYEHHBIX PE3yJbTATOB TEOPETUUYECKOTO aHAIM3a ONpPEAEICHHON
Hay4YHOH (y4eOHO-MCCIIeIOBATENbCKOM) TEMbI, I/Ieé aBTOP PACKPHIBAET CyTh HCCIIEAYeMOM MpoOIeMBl,
IPUBOJUT Pa3JIM4Hble TOUYKH 3PEHHUs, a TAKKE COOCTBEHHBIE B3IVIAJbl Ha HEe.

N3noxenHoe moHUMaHue pedepaTa Kak IEeJOCTHOTO aBTOPCKOTO TEKCTa ONpENeNsieT KPUTEpPUu
€ro OLEHKH: HOBH3HA TEKCTa; 0OOOCHOBAHHOCTh BBIOOpAa MCTOYHMKA; CTENEHb PACKPBITHS CYLIHOCTH
BOIIPOCA; COOMIOIEHHS TPeOOBAaHUM K O(OPMIICHHUIO.

Tpebosanua k pegpepamy: OOmuii o6béM pedepara 20 mucroB (mpudr 14 Times New
Roman, 1,5 unrepsan). Ilons: BepxHee, HWXKHEe, MpaBoe, jeBoe — 20mMMm. AO3aunbli orcrym — 1,25;
PucyHku 1ODKHBI CO37aBaThCsi B LUKIMYECKMX pelakTopax WIM Kak pucyHOK Microsoft Word
(crpynmupoBaHHblid). Tabauubl BHINOMHATH TaObIMUHBIME stueiikamu Microsoft Word. CkanupoBanue
PUCYHKOB M TaOiMIl He Jomyckaercs. BelpaBHMBaHME TekcTa (11O LIMPUHE CTPAaHUIbI) HEOOXOAMMO
BBIMOJIHATh TOJBKO CTaHIAPTHBIMH CcHoco0amMH, a He ¢ momoulpio mnpobenoB. Pasmep Tekcta B
pUCYHKaX M Tabnumax — 12 Kerib

OO0si3arensHO HAJNMUWE: coaepkaHus (CTPyKTypa pabOThl C YKa3aHHEM pa3elioB U HX
HayaJIbHBIX HOMEPOB CTPAHMUIL), BBEJCHUS (aKTyalbHOCTb TEMBbI, L1€JIb, 3a/1a41 ), OCHOBHBIX

pa3nenoB pedepara, 3aKIOUEHHs (B KpaTKOM, pPE3IOMHPOBAHHOM BHJE OCHOBHBIC TIOJOKECHUS
paboThl), CIIMCKa JTUTEPATYPHI C YKa3aHUEM KOHKPETHBIX MCTOYHMKOB, BKJIIOYAsi CChUIKM Ha WHTepHET-

pecypchbl.
B Tekcre ccpulka Ha MCTOYHUK JIENAeTCsl MyTeM yKa3aHus (B KBaJPAaTHBIX CKOOKax) MOPSAKOBOTO
HOMEpa LUTHPYEMOW JIUTepaTypbl M 4Yepe3 3alsaTyl0 — LUTHPYEMBIX CTpaHull.  Ypoeemns

opuzunanvhocmu mexkcma — 60%.

Kpumepuu oyenku pepepama:

«omauunoy (4 Oajia) CTaBUTCS, €CIM BBINOJIHEHbI BCce TPeOOBaHMS K HANMCAHUIO M 3allUTe
pedepara: obo3HaueHa mpoOnemMa M 00OCHOBaHAa €€ aKTyallbHOCTb, CJIeJlaH KpaTKuil —aHaju3
pPa3IMYHBIX TOYEK 3PEHUs Ha paccMaTpUBaeMylo MpoOJIEMy U JIOTMYHO H3JI0)KE€HAa COOCTBEHHas
no3uLusi, cOopMyIHUpPOBAHbI BBIBOJBI, T€Ma PACKPBITA MOJIHOCTHIO, BBLAEPKAH O00BEM, COOJIOIEHBI
TpeOOBaHMsI K BHELIHEMY O(QOpPMIIEHHIO, JIaHbl MPABUWJIbHBIE OTBETHl HA JIOTMOJIHUTEIbHBIE BOIPOCHL.
OOyuaromuiicss TpOsIBUJI WHULIMATHUBY, TBOPYECKUH MOJXOJN, CIOCOOHOCTh K BBIMOJIHEHHIO CIIOXHBIX
3a/laHull, OpraHu3aluoHHbIE COCOOHOCTU. OTMeuaeTcsl CrOCOOHOCTh K MYOJMYHONM KOMMYHHKAIIHU.
JlokymeHTanus npejacraBieHa B cpok. [lonHocThI0 OopMIIeHa B COOTBETCTBUU C TPEOOBAaHUSIMU

«xopowtoy (3 Oanna) — BBHIIOJHEHBl OCHOBHBbIE TpeOOBaHHA K pedepary M €ro 3aliure
BBITIOJIHEHBI, HO NIPY 3TOM JOIYILEHbl HEAOYETHl. B 4aCTHOCTH, MMEKOTCS HETOUYHOCTU B H3JI0KEHUU
MaTepuana; OTCYTCTBYET JIOTMYecKas IOCIEAOBaTENbHOCTh B CYKICHHSX; HE BbIIEpXKaH OO0OBEM
pedepara; umeroTcs ymyuieHus B OGOpPMIIEHHM; Ha JOMOJHHUTENbHBIE BONPOCHI IPU 3aIIUTE JaHBI
HEMoJIHbIe OTBeThl. OOydYaromMiics JOCTATOYHO TOJIHO, HO 0€3 WHHUIIMATHBBI U TBOPUYECKUX HAXOJIO0K
BBITIOJIHUJI BO3JIOKEHHBIE HA HETO 3a1ayd. JJoKkyMeHTalusl NpeACTaBIeHa JOCTATOYHO IIOJIHO U B CPOK,
HO C HEKOTOPBIMH HeJIopaboTKaMu

«yoosnemseopumenvroy (2 6aina) — UMEIOTCA CYLIECTBEHHbIE OTCTYIJICHHS OT TpeOOBaHUN K
pedepupoBanno. B ywacTHOCTH, Tema OCBelleHa JIMITb YaCTUYHO, JOMYIIEHB (DAKTUYECKUE OMIMOKH
B cojepKaHMM pedepaTa WIM NPH OTBETE Ha JOMOJHHUTENbHBIE BONPOCH; BO BpeMs 3aIlIUTHI
OTCYTCTBYEeT BbIBOJA. OOydaromUiCs BBIMOJHWI OOJBIIYI0 YacTh BO3JIOKEHHOW Ha HEro paloThI.
JlomyiieHsl CyIiecTBEHHbIE OTCTYIJIeHUs. JIOKyMeHTalus ClaHa CO 3HAYUTENbHBIM ONo3/1aHueM (Ooee
Henenn). OTCYTCTBYIOT OT/ACNbHBIE ()ParMEHTHI.

«Heyoosnemsopumenvro» (MeHee 1 6amia) — Tema pedepata HE pacKpbiTa, OOHApY>KUBaeTCs
CYLIECTBEHHOE HEMOHHUMaHue MpobsieMbl. OOydaromuiicss HE BBIMOJIHWII CBOM 3aJaud WJIM BBIIOTHIII
JMILIb OTJEJIbHBIE HECYIIECTBEHHBIE NIOPY4YeHUs. JlOKyMeHTalus He caHa.

5.1.4. IlepeuyeHb NPUMeEPHBIX BOMPOCOB K JK3aMeHy (KoHTposnupyemble komnerenuuu [TKC—- 2.2, TIKC- 3.3):

1. OCHOBHBIE T€HETUUECKHE MTPOLIECCHI B KIIETKAX MUKPOOPTaHU3MOB U UX PETYJISLHMSL.
2. MexaHu3mMbl 001IeH U calT-cenu@uuecko peKoMOUHAITNN
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. Ananmu3 nuddepeHnnaabHON SKCIIPECCUU TeHOB.
12.
13.

TpauckpunIms U ee perysius Ha pa3TuIHbIX YPOBHSX.

MeTo bl FTeHETUYECKOTO OOMEeHa

I'enernueckas TpanchopMalivs, IPUPOTHAS M HHIYIIUPOBAHHAS.

OO6mue npencraBieHus o MUKpoOHOM Metabomu3me. [lonsThe kartabonu3ma U aHabonHM3Ma,
o01mrre MeTabOIMYeCKHe MPEANICCTBEHHUKH, Iepeada SHEPTUH B KIIETKAX.

HentpansHbiii MmeTabonu3M E.coli mpu pocTe Ha IIFOKO3€ M IPYyryuX caxapax.

Paznoobpazue u cTpyKTypa reHOMOB ITPOKAPUOT U DYKAPHOT.

MeTo1pI CeKBEHHPOBaHUS IEPBOT0, BTOPOTO, TPETHETO MOKOJICHUH.

Metonbl 00paboTKH TaHHBIX ceKBeHUpoBaHus. Kaprtupoanue puaos. [louck myraruid.

buonorudeckue 6a3nl naHHBIX. [Touck B OMoOIOrHYeckux 6a3ax JaHHBIX.

MeTtabonnueckas HHXEHEpHsl — onpezeneHue; pyHaaMenTaabHas HalpaBJIeHHOCTb UCCIeA0BaHUN
M WX T[paKkTH4YecKas 3HAYUMOCTb. OTambl Pa3BUTHA, METOAOJOTHYECKas OCHOBA U
MPUHLIMITHATIBHBIE PA3IAYHSL.

[IpumMepbl BBIJAIOMIMXCS YCIIEXOB COBPEMEHHOW MeTa0OMMYeCKOi WHXKEHepUH (CO3aaHue
MPOYLIEHTOB aMUHOKUCIIOT, U3BECTHBIE MOHOMEPHI JUIsl CHHTEe3a mojaumepoB (1,3-mpomanauon),
aHTHONOTHKOB (7-ADCA), HCKYCCTBEHHBIE MOHOMEPHI [T CHHTE3a NoiauMepoB (1,4-0yTananoon),
apTeMU3HHHUH, OHOTOILTUBO (M30-0yTaHOM)).

CoBpeMEeHHbIE METOABl PEJAKTUPOBAHUS TE€HOMOB MHUKPOOPraHu3MoB. OT MIIa3MHIHBIX
MOIUGUKAMA 10 pPaHAOMH3AIMKA LEJIEBBIX IOCIEIOBATEIBHOCTE B XPOMOCOME Ha OCHOBE
PEKOMOMHHMPHUHTA C CeleKIHel (YCTOWYMBOCTh K aHTUOMOTHMKAM) U KOHTpa-cenekiueit (SacB, I-
Scel, CRISPR/Cas).

Kpatkas xapakTepucThka KOMIIOHEHTOB COBPEMEHHOTO JTama HCCIeI0OBaHUN CHUCTEMHOU
MeTab0IMUECKON MHKEHEPUU

Omnpenenenue, 3a71a4d U 11eId OMOPKOHOMUKH.

Otpacnu Ono3koHOMUKH. VIX conepkaHue U pa3BUTHE.

[IpakTueckoe NpUMeHEHHE U BIUSHUE OMOPKOHOMHUKH Ha TIPOU3BOJICTBEHHBIE MPOIIECCHI.
[ToTennmana pa3BuTHs OMOIKOHOMHKHU B MHUPE - TPEH/IBI M BO3MOXKHOCTH.

OTtedecTBEHHBIE BO3MOXKHOCTH pPa3BUTHS OWODKOHOMHUKH (C TO3UIMHM HAyYHO-TEXHUYECKOTO,
TEXHOJIOTHYECKOTO yPOBHS, C OIICHKOW TIEPCIEKTUB OTEYSCTBCHHBIX IPOHM3BOJICTBEHHBIX
BO3MOXKHOCTEN).

Ponb 1 mecTo OMOTEXHOIOTHI B OMOIKOHOMHUKE.

JIBoiiHOE MpHUMeHeHne OUOTEXHOJIOTUH.

buonorunueckas 6e3omacHocTh. KOHTpOIIb, HETAaTUBHBIE CIIEHAPHH, CTIOCOOBI TTPEIOTBPAIICHUSI.
YcnoBus npuMeHeHHUsI OMOTEXHOJIOTHI B Pa3TUYHBIX OTPACIISIX U MEPCIEKTUBBI HX Pa3BUTHSL.
3HaveHne OUOIpenapaToB B TOOBIYE YIIIEBOJAOPOIHOTO CHIPhs M MOTEHIIUAJIE €T0 IepepaboTKH.
Bnusnue ESG Ha pbIHOK - OIIEHKA PUCKOB, HHTETPAIIHSI, BO3MOKHOCTH.

WNHnukaTopel ycToM4nBoro pa3sutusd. PopMHUpOBaHUE U POJIb PEUTHHTA.

OmnpeneneHre MTaMMOB, UX TPYIIIBI U XapaKTePHbIE OCOOCHHOCTH.

[lenouka TEXHOIOTMYECKOTO MPOoIEcca.

Heo6xoanmoe o0opynoBaHue Al MPOU3BOCTBA OHOMpenapaToB.

MeTo/1bI BBIICTICHUS M OYMCTKH MPOJTYKTOB OMOTEXHOJIOTHH.

[TonsiTHe M1abOpaTOPHBII pernaMeHT. XapakTepHbIe 0COOEHHOCTH.

[ToHATHE MPOMBINIUIEHHOTO PeriiaMeHTa. XapakTepHble 0OCOOCHHOCTH.

TpynHocT MacTabupoBaHUsI TEXHOJIOTHH B YCIOBUSX KPYIMHOTOHHAXXHOTO MTPOU3BOJICTBA.

Kpumepuu gpopmuposanusn oyenox no npomexcymounoi ammecmayuu:
«omauunoy (30 OanyoB) — MOIYyYarOT OOydaroUIMecs, KOTOpble CBOOOJHO OPUEHTHPYIOTCS B

Marepuayie ¥ OTBedaroT 0e3 3arpyaHeHuil. OOydJaroniuiicss CrmocoO€H K  BBIMOJHEHHUIO CIIOKHBIX
3aJJaHni, TIOCTAaHOBKE Liesied M BhIOOpe MyTed Mx peanu3anuu. PaboTa BBINOJIHEHA MOJHOCTHIO O€3
omuoOok, pemeno 100% 3ananuii;

«xopowo» (20 0GamioB) — TONYydYalOT oOOyyaromuecs, KOTOpble OTHOCUTEIBHO MOJHO
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OpUEHTHPYIOTCSI B  MaTepuane, OTBeYaloT 0Oe3 3aTpylHEHUH, JOMyCKAlOT HE3HAUYUTEIHHOE
KOJIMYECTBO OImMO0K. OOyJaronuiicsi criocoOeH K BHITIOJHEHHUIO CIIOKHBIX 3aannuid. PaboTa BhIMOIHEHA
MOJTHOCTBIO, HO UMEIOTCS He OoJjiee OJHOW HerpyOoil OmMOKKM M OJHOTO HeIoudeTa, He Ooliee Tpex
HemoueToB. JlomyckaroTcsl He3HAUYMTENbHbIE HETOYHOCTU TIPU pelieHuH 3aaad, perreHo 70% 3amad;

«yooenemeopumensvro» (10 O6aoB) — momydaroT oOydaromiuecs, y KOTOPBIX HEJOCTATOYHO
BBICOK YPOBEHb BJIAJICHHS MarepuaioM. B mporecce oTBeTa Ha 3K3aMEHE [OIYCKAIOTCS OUIMOKUA U
3aTpyIHEHHUs TPU U3JIOKEHUH MaTepuaia. OOydaromuiicsi MpaBUIBHO BBIOJHII HE MeHee 2/3 Bceit
paboTHl WK TONyCTUI He Oosiee OHOM rpy0oil OmMOKM U JBYX HEIOYETOB, HE Oojee OJHON TrpyOou
U ONHOW HerpyOoi ommOku, He Ooliee TpeX HErpyObIX OIMOOK, OJHOW HerpyOoii. OOydarormmiics
3aTpyIHSETCS C TPABHIIBHOW OICHKOW NPEUIOKEHHOW 3aJauu, JaeT HEMOJHBIH OTBET, penieHo 55%
3ajay;

«Heyoosnemeopumenvno» (MeHee 10 0OamioB) — mMONy4arOT —OOydarolMecs, KOTOPBIC
JOMYCKAIOT 3HAYMUTENbHBIE OMMOKH. OOyJaroImuiics UMEET JHIb HAYaIbHYIO CTCTICHb OPUCHTALMU B
marepuaie. B pabore 4yncio ommOOK U HEOYETOB MPEBBICHIIO HOPMY JUISL OICHKH 3 WJIM TPaBHILHO
BBITIOJIHEHO MeHee 2/3 Bceil paborbl. OOydaromuiicss JaeT HEBEPHYIO OIICHKY CHUTYalldd, PEIICHO
MmeHee 50% 3amau.

6. Meroauyeckue MaTepHaJibl, ONpeeJslOIMe NPoUeIyPbl OLEHWBAHUS 3HAHUN,
YMeHM i, HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

MaxkcumanbHas cymma (100 6aminoB), Habupaemast CTYACHTOM IO AMCLUUIUIMHE BKIIOYAET
JIB€ COCTaBJIAOILHE!

— nepeas cocmaenaujas — OLEHKA PErylspHOCTH, CBOEBPEMEHHOCTH U KayecTBa
BBITIOJTHCHHS CTYICHTOM Y4YeOHOW pa0OOTHl MO WM3YYCHHWIO IUCIHMIUIMHBI B TEUCHHE IIEpUOJIA
W3YYeHUs AUCLUUIUIMHBI (CEMECTpa, UM HECKOJIbKUX CeMecTpoB) (cymma — He 6ozee 70 OGaisios).
bannbl, XapakTepusyromnye ycneBaeMoCTh CTYJAEHTa MO TUCLMILIMHE, HAOUPAIOTCS UM B TE€UEHUE
BCEro neproia o0y4eHus 3a U3y4eHHe OTIEIbHBIX TEM H BBIIIOTHEHHE OT/IEIBHBIX BUJIOB padoT.

— 6mopas cocmasnAlowas — OLUeHKa 3HaHUN CTyJeHTa MO pe3ysibTaTaM IMpPOMEXYTOUHON
artectanmu (He 6omee 30 —6amioB).

Kputepuem oneHku ypoBHsS C(HOPMHUPOBAHHOCTH KOMIIETEHIMII B paMKax Yy4yeOHOM
JTUCIUIIINHBI SBISIETCS SK3aMEH.

Ilenvto npomesicymounvix ammecmayuii 1O JUCUUIUIMHE SIBISETCS OLEHKAa KadecTBa
OCBOEHHS TUCIUTUINHBI 00y4aIOIUMUCS.

Kpumepuu oyenku xauecmea 0ceoenusn OucCyuniunbl

Ouyenka «omauyno» — om 91 0o 100 6annoé — TEOPETHUECKOE COJEPKAHHUE Kypca
OCBOEHO TIOJIHOCTBIO, 0€3 TMpoOenoB, HEOOXOAUMBbIE MPAKTUYECKUE HABBIKU pPabOTHI C
OCBOEHHBIM MarepuaioM c¢GopMupoBaHbl. Bce mnpemnycMOTpeHHble IporpamMMmoi oOydeHHs
yueOHbIE 3a/IaHus BBITOTHEHBI, KAUeCTBO UX BBHIMOJIHEHHUS OLIEHEHO YHCIOM 0aslioB, ONM3KUM K
MakcuMaibHOMy. Ha sK3amMeHe CTyAEHT AEMOHCTpUpPYET IIyOOKHE 3HaHUs MPEeAYyCMOTPEHHOI'O
MporpaMMoOii MaTepuaia, yMeeT YeTKO, JIJAKOHUYHO M JIOTHYECKH TOCIeN0BaTeIbHO OTBEYaTh Ha
MTOCTaBJICHHBIE BOIIPOCHI.

Ouenka «xopowo» — om 81 0o 90 6annoé — TEOPETUUECKOE COAEPKAHUE Kypca
OCBOCHO, HEOOXOJIUMBIE TIPAKTHUYECKAE HABBIKM pPabOTHI  C(OPMHUPOBAHBI, BBITIOJHCHHBIC
yueOHbIE 3a/laHusl COJAEPKaT HEe3HAuuTeNnbHbIe OmMOKkH. Ha sK3aMeHe CTyIeHT JEeMOHCTPUPYET
TBEpO€ 3HAHUS OCHOBHOIO (IIPOrpaMMHOr0) MaTepuajia, yMeeT YeTKO, TIpaMoTHO, 0e3
CYIIIECTBEHHBIX HETOYHOCTEH OTBEYATh Ha MOCTABICHHBIC BOMPOCHI.

Ouyenka «yoosnemeopumenvHo» — om 61 0o 80 6annoe — TeopeTUUECKOe CONEPKAHUE
Kypca OCBOEGHO HE TOJHOCTHIO, HEOOXOAWMBIE MPAKTHUYECKHE HABBIKM PAbOTHI CHOPMHPOBAHBI
YaCTUYHO, BBHITIOJHEHHBIC y4eOHBIC 3aJaHus cojaepkar rpyobie ommOku. Ha sk3ameHe cTyneHT
JEMOHCTPUPYET 3HAHUE TOJHKO OCHOBHOTO MaTepuaia, OTBETHI COAEpXKAT HETOYHOCTH, CIIado
apryMeHTUPOBaHbl, HapyIlIeHa ITOCIEeI0BATEIbHOCTh U3JI0KEHNUS MaTepraa

Ouyenka «neyooenremeopumenvno» — om 36 0o 60 o6aniee — TEOPETUUECKOE
collep’KaHHe Kypca HE OCBOCHO, HEOOXOIMMBbIE NPAKTUYECKHE HaBBIKM pabOThl HE
chOpMHpPOBaHbI, BBHIOJTHCHHBIC YU4€OHBIC 3a7aHHs COJEp)KaT TrpyOble ONTMOKHU, JOTIOTHHUTEIIbHAS

26



caMoCTOsITeNIbHAsE pabdoTa HaJ MaTepHajoOM Kypca He MPHUBEIET K CYIIECTBEHHOMY IOBBIIICHUIO
Ka4ueCTBa BBIIIOJIHCHUSA y‘-IGGHBIX SaHaHHﬁ. Ha »k3amene CTYACHT ACMOHCTPUPYCT HC3HAHUC
3HAYUTENPHOW YacTH MaTepuaya, CYyIIEeCTBEHHbIe OMIMOKM B OTBETaX Ha BOIPOCHI, HEYMEHUE
OpPUEHTHPOBATHCA B MaTepHaje, He3HAHUE OCHOBHBIX MOHATUN JAUCUUIUIUHBI.

TunoBble 3an1anus, ooecneyuBaminue popmupoanue komnerenuuii IIKC — 2.2 TIKC
—3.3. npeacrasJieHbl B Tabauie 7.

Tabauna 7. Pe3yabTarbl 0cCBOeHMs YUeOHOM U CHUIUIMHBI, OJIEKALIME MIPOBEPKe

Pe3yabTaTnl 00y4enus

OcCHOBHBIE ITOKA3aTeJIH OLIEHKH

Bua oneHo4yHoOro

(koMIeTenHH) pe3yJIbTATOB 00y4YeHHs MaTepuaa,
o0ecneynBaoue
¢dopmupoBanue
KOMIIeTeHU M
IKC - 2.2. Cnocoben Bunaem: Tunossie OLICHOYHBIE
HCIIOJIb30BaTh  COBPEMEHHYIO MaTepuaiel 11 yCTHOTO
anmaparypy B 1a00paTOpHBIX U ompoca (paszen 5.1.1)
MOJIEBBIX YCJIOBI/IFIX TS THUIIOBBIC TCCTOBBIC 3aJaHUA
paboThl C JKUBOTHBIMU U (paspen 5.2.2.);
IIPUMEPHBIE TEMBI OOKJIag0B
pacTUTEIBHBIM  MaTepHUaJIOM, (paszen 5.1.5):
TOTOBHTD MaTepHaH AT TUIIOBBIC OLICHOYHBIC
1a60paTOPHOTO aHaamn3a, MATEpHATEI K  IK3AMEHY
BBITNIOJHATH MOJIEBbIE u (pasmen 5.2.)
nabopaTopHbIE OMOJIOTUYECKHE
WCCJICIOBAHMUS c
MCIIOJIb30BAHUEM COBPEMEHHOM
anmnaparypsl, MOJITOTOBUTH
rUApoONOIIOTUYECKUE  TPOOBI THHOBBIC OLICHOUHBIC
/U Hnpernaparsl K Marepuaabl IS YCTHOTO
Ka4y€CTBCHHOMY 41 ompoca (pazgen 5.1.1)
KOJJMYECTBEHHOMY  aHAJIU3y, THITOBBIC TECTOBbBIC 3aJIAHUSI
OpraHU30BaTh coop c (pazmen 5.2.2.);
HOI[HaZ[30pHBIX TeppHTopr/'I MNPUMCPHBIC TEMbl HOOKJIAA0B
OPUPOAHBIX  00pa3loB (pasnen 5.1.5);
ofecrieueHue UX XPaHEHHE JI0 THIIOBBIC OLICHOIHbIC
OKOHYaHUS UCCIIEI0BAHUS MATCPHATIBL K SK3AMCHY
(pazmen 5.2.)
- COBPEMEHHOE  COCTOSHUE | THIIOBbIE OLICHOYHbBIE
METO10B «pemakTUpoBaHus)y | Marepualibl  JUIA - YCTHOIO

T€HOMOB MUKPOOPTIaHU3MOB;

- METOJbl CEKBEHHPOBAHUS U
MeToAbl 00pabOTKH  JTaHHBIX

CCKBCHHUPOBAHU;

- OCHOBBI ME€TOAA aHalIu3a

Qg depeHaTbHOR
OKCIPECCHH  TEHOB,

TEOPHUIO

ompoca (pasmen 5.1.1)
TUIIOBBIC TECTOBBIC 3aJaHUA
(pazmen 5.2.2.);

MPUMEPHBIE TEMBI JIOKJIAJIOB
(paznen 5.1.5);
TUTIOBEIE
MaTepuanbl K
(pazmen 5.2.)

OILIEHOYHBIE
9K3aMeHY
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IKC - 3.3. Brageet HaBbIKaMu
UCIOJIb30BaHUS TPUOOPETEHHBIX
3HaHUU U YMEHUH B
MPAKTUYECKON AESITeTbHOCTH U
MIOBCETHEBHOM JKU3HU, HABBIKAMHU
3¢ PeKTBHOrO MPUMECHEHHSI
MH(POPMALIMOHHBIX
00pa3oBaTeNbHBIX PECYPCOB B
y4eOHOU JesITeNbHOCTH

BBIpAaBHUBAHHUS
MOCJIEIOBATEIILHOCTEN;

- METOJOJIOTUYECKYID OCHOBY
METa0O0IMYECKON WHIKECHEPHUH;

- 0a30BbIC HPUHIUIIGI,
KPUTEPHUH u napameTpsbl
YCTOWYUBOIO pa3BUTHS;

- TO3UIUI0 OMO’KOHOMHKH U €€
poib B MPOMBIIIICHHBIX
OMOTEXHOJIOTHSAX;

- OCHOBHBIC TIPUHIUIBI U
KOMITOHCHTBI
OMOTEXHOIOTHUECKUX
IPOIIECCOB MOJTyYCHHS
(dhapmareBTHYECKUX CyOCTaHIUI
Y JICKapCTBEHHBIX MPEIapaToB;

- OCHOBHbIE TpeOOBaHMUS K

MHUKPOOPraHu3MaM u
MHUKPOOHBIM cooOmiecTBam,
UCIIOJIb3YEMbIM B
OHMOTEXHOJIOTHSIX;

OCHOBBI MeTofa M  OOmIyIo
CTpPaTeTui0  KOHCTPYUPOBAHUS

MPOMBIIIICHHBIX ITAMMOB-
MIPOJIYIICHTOB;

- TOpeaMer, UeaM M 3aJauu
TEXHOJOTHH MHUKPOOHOTO
CUHTE3a KJIETOYHBIX
MeTabO0JIUTOB c

HUCIIOJIB30BAHUEM TI'CHCTHYCCKU
HU3MCHCHHBIX MHUKPOOPraHnu3MOB

U (epMeHTalMOHHBIX
anmaparos;

- OCHOBbl M TEOPHI0 METO/IOB
0a30BBIX 1a00paTOPHBIX

HCCIICIOBAHUI B obnactu
TeHeTUYECKON  MoauduKauu
MTPOMBIIIIICHHBIX
MHUKPOOPTaHU3MOB;

- IOHATHE MEeTAa00JIN3Ma C TOUKH
3peHUsi UCTOYHUKA COEIMHEHUUN
c BBICOKUM PBIHOYHBIM
MOTEHIIUAJIOM; MUPOBBIE TPEHIBI
pa3BHUTHS OHMOPKOHOMHMKHU,
0COOCHHOCTH
OHMOTEXHOJIOTHYECKUX
MIPOIIECCOB TIOJTYYCHUS
(hapMmareBTHUECKIX CyOCTaHITHI
M JICKApCTBEHHBIX TIPENaparoB;
TTOTEHITHAT nepepadoTKu
OTEYECTBEHHOTO
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YTII€BOJOPOAHOTO CHIPHS;
- OCHOBBI TEXHOJIOTHH,
YBCIMYNBAOIUX IIOTCHIHAJI
BHYTPHILIACTOBOM YHEPTHUU;

- 0 HMOTEHIMAJIBHBIX UCTOYHHUKAX
3arpsi3HEHUs] TOJ3EMHBIX BOJ U
areHTax 1o YIIJICHUEO
OMOre€HHBIX DJIEMEHTOB.

Vmeer:
- paspabaTeiBaTh  CTpaTeruu
COBPEMEHHOTO
KOHCTPYUPOBAHUS HITaMMa-
MPOIYIICHTA;

- MPOBOJUTH (PUIOTEHETUUYECKUN
aHaJIN3 MOCJIEI0BATEIbHOCTEH;

AHAJIIM3UPOBATDH JaHHBIC
CCKBCHHUPOBAHUA HOBOI'O
ITOKOJICHU A, quTaTth u

ananusupoBath FASTQ daiinsr,
- JleNiaTh  BBIBOJBI O  POJHU
OMOPKOHOMHUKH B OOCCIICYCHHH
YCTOWUYHBOIO pa3BUTHS;
apryMeHTHUPOBATh CBOIO
MTO3UITHIO 1o BOIPOCY
NPEUMYIIECTB U HEAOCTaTKOB
WCTIOB30BaHUST OMOTEXHOJIOTUN
TUTST pelieHus npo0Oiem
9KOJIOTHH;

- aQHATM3UPOBATH
SKOHOMHYECKHE, TIPaBOBbIE U
9KOJIOTUYECKHE ACTICKTBI
OMOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA
(apmaiieBTHUECKUX CyOCTaHIIUN
Y JICKapCTBEHHBIX IIPEIapaTosB;

- pabortath ¢ 0azamMH JAaHHBIX
TCHETHYECKUX
MOCJIEIOBATEIILHOCTEM;

- aHAIM3UPOBATH
3¢ (eKTUBHOCT,  TpaHCHEKUUU
BBIPAIIICHHBIX KOJIOHUH;
BBITIOJTHATh ~ aHAJIW3  YPOBHEU
JKCIIpeccuu Oenka; TPOBOJIUTH

I11P-ananu3 st
MOATBEPKICHUS CTPYKTYpPBI
BCTaBKH TCHETHYCCKOM
MOCJIEI0BATEILHOCTH;
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- OTIpeeIsATh MOTEHLINAT
pa3BUTHUSA OMOAPKOHOMUKH U €€
IPEUMYIIECTBA;

- ONpEeIEATh pOJIb u

HIEPCIICKTHBBI pa3BUTHUSA
OMOTEXHOJIOT Ui B
OHMOIKOHOMHUKE;

- MacIITabuPOBaTh
paspabarbIiBacMbIe
1a00paTOpHBIC TEXHOJIOTHH;

Baaneer:

- UHTErpalMM  IOJYyYEHHBIX
3HAHWUMI B IIPOEKTHYIO 3aza4y
IIOCTPOCHUS MHOKECTBEHHBIX
BbIpaBHUBAaHU; paboTHI c
OMOoJIOrMYeCKUMHU 0a3aMu JIaHHBIX;

- aHajuM3a pbIHKA, OLIEHKHU
MHUPOBBIX TPEHIOB u
MO3UI[MOHUPOBAHUSI ~ OTEUYECTBEHHbBIX
BO3MOXKHOCTEH B pa3BUTHH 110 JaHHOMY
HaIlpaBJICHUIO;

- OIIpe/ieIeHUs IyTe pa3BUTHS
OMO3KOHOMUKH C YUETOM
MIPOAHAIM3UPOBAHHBIX PUCKOB.

- paboTsl B 0bsacTu
FEeHETUYECKON MoaupuKaluu
MPOMBIIIJICHHBIX MUKPOOPTaHU3MOB;
poBeieHUs TpaHCc(hEeKINH MIa3MUIbI B
KJIETKY;

- OLIEHUBAHUS KOMIIETEHTHOCTH
KJIETOK U 3(h(heKTUBHOCTH
TpaHC(eKIuH;

- pasnenenus ¢pparmentos JJHK
METOJIOM TeJb dIeKTpodopesa;

- paboTHI METOIOM
ammudukanuu ¢pparmenta JJHK ¢
a3Muel MetosoMm TIIP;

- pabOThI METOJIOM pa3pe3aHus
u cumBanus Monekyns! JIHK;

- paboTHI ¢ IporpaMMaMu
IPOCMOTPA, aHAIN3a U PEIaKTUPOBAHUS
TU1a3MUJ], 0aHKaMH T€HETHYECKUX
1ocJe10BaTeNbHOCTEN; 0TOOpa
PEKOMOMHAHTHOI'O IITaMMa 110
(epMEeHTaTUBHONW aKTUBHOCTH.

- OLICHKH 3P PEKTUBHOCTH
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mpomnecca,
- aHaJin3a UCIIOJIb3yCMbIX
TEXHOJIOTHH C TOYKHU 3pCHUA BIIUSAHUA

Ha OKPY’KaIOIYIO Cpeay.

7. YueOHO-MeTOOHYECKOE o0ecnmeueHue TUCHNIITHHEI

7.1. Ocnosnas numepamypa:
1. JNle6abos B.I'., Jlupmmi B.A. buorexnomorus. B 8 kaurax. K. 2. CoBpeMEHHBIE METObI
CO3/IaHUsl TPOMBIIIJICHHBIX IITAMMOB MUKPOOPTaHU3MOB:
yue0. mocobue. M., Bricias mkona, 2013.

2. Byposa T.E., Dxomoruyeckass OmorexHojorusi [DnekTpoHHBI pecypc]: y4uebd. mocoome / T.E.
Bbypoga, O.b. MBanuenko - CII6. : TUOP/, 2018.

3. OpexoB C.H. ®dapmarneBTrueckas OMOTEXHOJOTHS. PYKOBOACTBO K MPaKTUYECKUM 3aHSATHSIM.
VY4e6.1H0e mocobue / [Tox pen. B.A. beikoBa, A.B. Karnuackoro. Mocksa: [DOTAP-Menua, 2013.

4, Koporuenko U. C. buopemenuanus : yue6Hoe mocodbue / M. C. Koporuenko. — KpacHospck:
Kpacl’AY, 2020.

5. UYeunna, O. H. OOmas 6uotexHonorus : yueOHoe nocodbue st By30B . — 2-€ u3l., nepepad. u
non. — Mocksa : M3narensctBo FOpaiit, 2019.

6. Maxkcumos I'. B., B. H. Bacunenko, A. 1. Knumenko u ap Teoperuueckue U NpakTUYECKUE

ACIEeKThI UCIIOJIb30BAaHUsI OMOTEXHOJIOTHU U TeHHOM nHx)eHepuu, u3za. A [1u Op Menua, 2018.

7.2. /lonoanumenvnan numepamypa

1. Anbbeprc bproc, bpeit [lennuc, Xomkun Kapen, J[xoncon Anekcannp, Jletouc JDxynuas,
Padpd Maptun, Pobeptc Kenr, Yonrep [Turep. OCHOBBI MOJIEKYJISIPHOI

6uosioruu knetku. M., Jlabopatopus 3nanuii. 2018.

2. Kpebe x., lonmmreiin 3., Kunnatpux C. 'enst o JIstouny (nepesog 10-ro anrin. uznanus). M.,

JlabopaTtopus 3Hanuit. 2017.

3. @pank-Kamenenkuit M. JI. Camas rnaBras Monekyna. Ot crpykrypsl JJHK k Onomenuuumne XXI

Beka. M., AnbrinHa HOH-(ukH. 2018.

7.3. Ilepuoouueckue uzoanus
1. 'enetuxa — oubmumorexa KbI'Y.
2. U3Bectust PAH: cepust 6uonoruueckas - — 6ubmuoreka KbI'Y.
3. U3Bectus By30B. CeBepo-KaBkasckuii peruon EcrecTBennble Hayku — 6ubnuorexa KbI'Y.

7.4. Hnmepnem-pecypcol
HpI/I HN3YUYCHHUU JUCHHUILIWHBI «['eHeTHKa W TIE€HETUYECKUE TEXHOJIOTHH B HpOMI)H_HJ'IeHHOI\/’I
OMOTEXHOJIOTUN)» 00yUaIoIIecs: 00eCIIeYeHbI JOCTYNOM (yIaJIeHHBIN TOCTYM) K pecypcam:

http://geneticsinfo.ru - http://geneticsinfo.ru/category/rasteniya
http://www.bionet.nsc.ru - http://www.bionet.nsc.ru/vogis/vestnik.php?f=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 yKazanus noO NPOBEOEHUI0 PA3IUYHBIX YYEOHLIX 3aAHAMUI, K
Kypco6omy npoeKmupo8anuio u Opy2um 6uoam camocmoamebHoll padomol.
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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/brey-dennis-33585827/
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/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/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/

VYyeOnast pabora mo mucnumuinHe «[€HeTHKa W TeHETUYECKHE TEXHOJOTHH B MPOMBIIIICHHON
OMOTEXHOJIOTUM» COCTOMT M3 KOHTAaKTHOM paboThl  (JIeKuuu, JabopaTOpHBIC 3aHATHS) U
CaMOCTOSITENIbHON paboThl. Jlonms KOHTakTHOW yueOHOM paboTel B o00meM oObeMe BpEeMEHH,
OTBEJICHHOM ISl M3YYEHHUS JUCUUILUIMHBI, cocTaBisieT 38,8 % (B TOM 4YMcle JEKIMOHHBIX 3aHITUN
— 19,4 %, mnupaktuueckux 3aHatuii — 19,4 %), mons camocrosTenbHON pabotel — 423 %
(buonorust kierku, reneruka), 54,8% - Owoskonorus. COOTHOIICHHE JIEKIIMOHHBIX, CEMHUHAPCKHUX,
1a00paTOPHBIX U TPAKTUYECKUX 3aHATHA K OOIIEMY KOJWYECTBY YacOB COOTBETCTBYET Y4eOHOMY
many HanpasiieHuto noarotosku 06.03.01 buonorus.

JUIs  TOATOTOBKH K TMPAKTHYECKAM 3aHATUSM HEOOXOJMMO pPacCMOTPETh KOHTPOJIBHBIE
BOMNPOCHI, IIPU HEOOXOIMMOCTH OOpPATUTHCS K PEKOMEHIyeMOHl JuTeparype, 3anucaTh HEMOHSITHBIE
MOMEHTBI B BOIIPOCAX JUIsl YSCHEHUSI UX Ha MPEJICTOSIIEM 3aHATHH.

Memoouueckue pexomenoayuu no u3yuyenuio oucyunaunwvl «l'enemuka u cenemuueckue
MEXHON02UU 8 NPOMBIULICHHOU OUOMEXHOI02UWY) 0715 00YHaAIOWUXCA

Llens kypca - popmupoBaHHE CHUCTEMBbl 3HAHUW B OOJIACTM T€HETHU KU ; MapaljIelIbHOE C
TEOPETHUYECKOM MOJArOTOBKOW MPaKTUYECKOE 3aKPEIUICHWE 3HAHWN W HABBIKOB T'€HETUYECKHX METOJOB.

[Ipuctynmasgs K W3y4YCHHIO TUCIHMIUIUHBI, OOydYarolmeMycs HEOOXOAMMO O3HAKOMHUTBCS C
TEMAaTUYECKUM IUJITAHOM 3aHATUH, CIUCKOM pPEKOMEHIOBAaHHOW ydeOHOW nurtepatypel. Cremyet
VSICHUTH TOCJIEN0BATEIbHOCTh BBINIOJHEHUS WHIUBUAYAIbHBIX Y4eOHBIX 3a/IaHUl, 3aHECTH B CBOIO
pabouyio TeTpaab TEMbl W CPOKH IPOBEACHHUS CEMHHAPOB, HAMHUCAHUS YYEOHBIX W TBOPUYECKUX
pabot. Ilpu wu3ydYeHHMHM OUCHMIUIMHBI, OOYYalOIIHUECs BBIMOJIHIIOT CIEAYIOUINE 3aJaHus: U3Yy4aroT
PEKOMCH/IOBAaHHYIO YYEOHYI0O W HAy4YHYIO JHUTEpaTypy; NHIIYT KOHTPOJBHBIE pPA0OTHI, TOTOBST
JIOKJIaZibl M COOOIICHUS K TMPAKTUYECKUM 3aHATUSAM; BBINOJHSIOT CAMOCTOSATENBHBIE TBOPYECKHE
paboThl, y4YacCTBYIOT B BBHINOJHEHUU TMPAKTUYECKUX 3aJaHUA. YPOBEHb M TIIyOMHA YCBOEHUS
TUCIHUIUTMHBL 3aBHCAT OT AaKTUBHOM U CHCTeMaTH4ecKoW padoThl Ha JIEKUUSAX, HW3YYEHUs
PEKOMEHIOBAaHHOM JIMTEPATYPhl, BHIMOJHEHUS KOHTPOJBHBIX MUChMEHHBIX 3a1aHUN

Kypc wu3ydaerca Ha neKuusAx, CEMUHapax, NP CaMOCTOATEIbHOW W HWHAMBUAYAIbHOU
pabore obOyuaromuxcs. OOydaromuiics 1Jig MOJHOTO OCBOGHMS MaTepuana JOJKEH HE IpOIycKaTb
3aHATHS W aKTHUBHO y4acTBOBAaTh B yueOHOM mporiecce. JIeKuu BKIIOYAIOT BCE TEMBl M OCHOBHBIC
BOIMIPOCHl TEOPUM U TPAKTUKH cTpaxoBaHusa. [ MakcumanbHOW A((OEKTUBHOCTH HU3YUCHHS
HEOOXOAMMO TIOCTOSHHO BECTH KOHCIEKT JIeKIMi, 3HaTh PEKOMEHIYEMYI0 IperojaBareieM
JUTEPATYPY, TO3BOJISIONIYIO JIOMOJHUTh 3HAHUS W JIy4dllle TMOJATOTOBUTHCSA K J1a0OpaTOPHBIM
3aHSTUSM.

B cootBercTBUM ¢ y4e€OHBIM IIJITAHOM Ha KXKIYH0 TEMY BBIIECIEHO HEOOXOJUMOE KOJIUYECTBO
4acOB  MPAKTUYECKUX  3aHATUH, KOTOpPbIE MPOBOASATCA B  COOTBETCTBUM C  BOIPOCAMH,
PEKOMEHJIOBaHHBIMH K HW3YYCHHIO IO OmpeaeleHHbIM TeMmaMm. OOyuaromuecs JODKHBI PETYISIPHO
TOTOBUTHCS K JTaOOPAaTOPHBIM 3aHATHSIM M y4acTBOBAaTh B OOCYXXAEHHM BOMPOCOB. IIpu moaroroBke k
3aHATHSIM CJIEAYET PYKOBOJICTBOBATHCS KOHCIIEKTOM JICKIIUH W PEKOMEHJOBAaHHOW JIUTEPaTypoi.
Temaruueckuil TUTAaH  JUCHUIUIMHBL, Y4€OHO-METOJUYECKHE MaTepHalibl, a TaKXke  CIHCOK
PEKOMEHIOBAaHHOW JIUTEPATyphl MPUBEACHBI B paboUeii mporpaMmMe

B xone w3ydeHHs AMCUMIUIMHBI OOYYalOIIUIICS HMMEET BO3MOXKHOCTH MOJITOTOBHUTH pedepar
1o BbIOpaHHON M3 mpeiokeHHoro B Pabouell mporpamme crucka Tteme. BoicTymuieHne ¢ J0KiIaziom
no pedepary B Tpymie MPOBOIUTCS B (opMe Mpe3eHTAIMH C HCMOJIb30BAaHHUEM MYIbTUMEIUUHOMN
TEXHUKH.

Memoouueckue pexkomenoayuu npu padome HAO KOHCHEKMOM 60 6pems Nnpo8edeHUs
JleKyuu

B mporecce NEKIMOHHBIX 3aHATUN 1eNeco00pa3HO KOHCTIEKTHPOBATh YUeOHBIA MaTepual.
Jnst 3TOro MCHONB3YIOTCS OOIMME W YTBEPAMBINMECS B TPAKTHKE TIpaBUiIa, W MPUEMBI
KOHCIIEKTUPOBAHUS JICKIUH:

KoncnektnupoBanue JeKIMA BEAETCS B CHENUAIBLHO OTBEAECHHOM JJISi ATOTO TETPalu, KaxKIblil
JUCT KOTOPOM JIOJDKEH MMETh TIOJiA, Ha KOTOPBIX JENAaloTCsl IOMETKH W3 PEKOMEHJIOBAHHOM
JUTEpaTypbl, JAOMOJHAIOIIME MaTepuan MPOCTYIIaHHOW JIEKIUH, a TakKe MOJYEpKUBAIOIINe 0COOYIO
BAYKHOCTH TE€X WJIM UHBIX TEOPETHUECKHUX MOJIOKEHUM.
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LlenecooOpa3Ho 3amMChIBaTh TEMY M IUIAH JICKIMH, PEKOMEHIYEMYIO JIUTepaTypy K TEMe.
3anmucu  pa3zfenoB JIEKUMHM JOJDKHBl HMMETh 3aroJIOBKH, IOJ3aroJIOBKH, KpacHble CTpoku. Jlis
BBIJIEJICHNUS PpA3/IEJIOB, BBIBOJOB, OIIPENEICHUN, OCHOBHBIX HAEH MOXXHO HCIOJIb30BaTh IIBETHHIE
KapaHJalu u GpJIoMacTepsl.

Ha3BanHble B JIEKIMU CCHUIKM Ha TEPBOMCTOYHUKM HAN0 TOMETUTh Ha TOJAX, YTOOBI IpU
CaMOCTOSITENIbHON pa0oTe HaWTM MW BOHCaTh UX. B KOHCIEKTE JIOCJIOBHO  3alMCHIBAOTCA
OTIpeNieNIeHHs] TOHATHH, Kareropuid ¥ 3akoHOB. OcCTajgbHOE JOJDKHO OBITH 3allMCaHO CBOMMH
CJIOBaMH.

Kaxnomy cryneHTy HeoO0XO0AMMO BbIpaOOTaTh W HCIOJIB30BATH JIOMYyCTUMBIC COKPAICHUS
HauOoJiee pacpOCTPAHEHHBIX TEPMUHOB U ITOHATHI.

Memoouueckue pekomenoayuu no NOOZ0MOGKe K 1a00paAmopHbvIM 3AHAMUAM

JlaGopatopHble 3aHATHSI — COCTaBHas 4yacTh y4eOHOTro mporecca, rpymmoBas (opma 3aHATHHA
OpY aKTMBHOM y4YacTUU CTyIeHTOB. JlaGopaTopHble 3aHATUS CIOCOOCTBYIOT — YIiIyOJIEHHOMY
U3YyYCHHIO HamOoJiee CIOXKHBIX MPOOJEM HAayKH M CIY)KaT OCHOBHOM (hOpMOIl MOJBENEHHS] WUTOTOB
CaMOCTOSITENIbHOM paboThl oOywaromuxcs. Llenbro mNpakTHUECKUX 3aHATUN SBISETCS YriyOleHue u
3aKpeIUIEHUE TEOPETUYECKUX 3HAHMM, IOJIyYeHHBIX OOYYaloIMMHUCS Ha JIEKIMAX M B Ipolecce
CaMOCTOSITEJIBHOTO M3Yy4YEeHUs y4yeOHOro MaTepuaia, a, CJleJ0BaTelIbHO, (OPMHUPOBAHHE Yy HHUX
OIpesieICHHbIX YMEHUI U HaBBIKOB.

B Xoze moaroToBKM K CEMHHApPCKOMY 3aHATHIO HEOOXOAMMO IMPOYUTATh KOHCIEKT JIEKLUH,
U3YYUTh OCHOBHYIO JIUTEpPATypy, O3HAKOMHUTbCS C JOINOJIHUTEIBbHOM JMTEpaTypoi, BBINOJIHUTH
BbIJJaHHble MpenojaBateneMm JlaGopatopuble 3amanHus. Ilpm  3TOM  yuecTb  peKOMEHJAALUH
npenojaasarenst U TpeOoBaHHUs nporpaMmmbl. JlopabarbiBaTh CBOM KOHCIEKT JIEKLUH, Jejlas B HEM
COOTBETCTBYIOIIME 3AUCH U3 JIUTEPATYPHI.

KenarenbHo npu moarotoBke kK JlabopaTOpHBIM 3aHATUSAM IO JUCHUILUIMHE OJHOBPEMEHHO
UCII0JIb30BaTh HECKOJIBKO HCTOUHUKOB, PACKPHIBAIOIUX 33JaHHBIE BOIIPOCHI.

Ha JlabopaTopHbIX 3aHATHUSX OOyYarOIIMECs y4aTcsi TPaMOTHO H3JIaraTh MpOOJIeMbI, CBOOOHO
BBICKA3bIBaTh CBOU MBICIM M CYXJIEHHs, PAcCMAaTPUBAIOT CHUTYallUHM, CIOCOOCTBYIOIME pa3BUTHUIO
npodeccHoHaNbHON KoMmIeTeHTHocTU. Crienyer MMeThb B BHJY, YTO MOJIOTOBKAa K MPAaKTUYECKOMY
3aHATHIO 3aBUCHT OT ()OpMBI, MECTa MPOBEAECHUS CEMUHApa, KOHKPETHBIX 3aJaHUi M MOpydeHHid. 1o
MOJKET ObITh HalMCaHue AO0KIaaa, pedepaTa (C HOCIEAYIOIMIUM HUX 00CYXJIEHUEM), KOJTIOKBUYM.

Memoouueckue pekomenoayuu no OPZanU3AUUU CAMOCMOAMENbHOU padombl

CamocrosrensHast pabota (mo B.M. Jlamro «caMocTOSITENbHBIA — YelOBeK, MMEIOUIMHA CBOU
TBEp/Ible YOKICHUS») OCYIIECTBIISIETCS NP BceX (hopMax 00ydeHHs: OUHON U 3a0YHOM.

CamocrosiTenpHast paboTa 00yJarOLIMXCs - CIIOCOO aKTUBHOT'O, 1I€JI€HANPaBICHHOTO

MpUOOpPETEHHsI CTYACHTOM HOBBIX Il HETO 3HAHUM U yMEHUH 0e3 HEeNOCPeACTBEHHOTO y4acTHs

B 3TOM IIpoliecca npenojasareneil. [oBbleHHe pony caMOCTOATENFHON paboThl 00YyUaIOIIUXCS

IIPU NIPOBEJICHUH PA3IMUHBIX BUI0B yUYEOHBIX 3aHATUHN MPEATONAraer:

—  ONTUMHU3ALUI0 METOJ0B O0Y4YEeHMs, BHEJPEHUE B Yy4EOHBIN NpollecC HOBBIX TEXHOJIOTUN
oOyueHus, TOBBILIAIOUIMX MPOU3BOAUTENBHOCTh TpyJa MpenojaBaTeis, aKTHBHOE MCIIOJIb30BaHUE
UH(POPMAITMOHHBIX TEXHOJIOIUH, MO3BOJSIONINX O0yJaroeMycs B y100HOe JIIsl HEro BpeMsi OCBauBaTh
yueOHBIN MaTepHuai;

—  IIMPOKOE BHEAPEHHE KOMIIBIOTEPU3UPOBAHHOIO TECTUPOBAHUS;

—  COBEpIICHCTBOBAaHME METOAUKU IPOBEIEHUS MpPAaKTUK M HAyYHO-UCCIIEIOBATENbCKON
paboTel 00y4aromuxcs, MOCKOJIbKY MMEHHO 3TH BUIBI yuyeOHOU paOoThl B MEPBYIO O4Yepeslb TOTOBST
00y4aromuxcsi K CAaMOCTOSITEIbHOMY BBIMIOJIHEHUIO MPO(hecCHOHATBHBIX 33/1ay;

—  MOJIEPHHU3ALMI0 CHCTEMBl KYypCOBOTO M JUILUIOMHOIO IIPOEKTUPOBAHUS, KOTOpas JJOJDKHA
MOBBIIIATH POJIb CTYACHTA B [TOJI00pE MaTepHaa, OMCKE MyTel pelieHus 3a/1au.

CamocrosTenpHast paboTa MPUBOAUT CTYAEHTAa K MOJYYEHHIO HOBOTO 3HAHUS, YIOPSIOYECHHUIO
U yrIyOJEHUIO MMEIOIIUXCS 3HaHWW, (OPMHUPOBAHUIO y HEro MpodecCHOHaIbHBIX HABBIKOB H
ymenuil. CamocrosiTenbHasi paboTa BBINOIHSAET psit QyHKLMIL:

—  pa3BUBAIOILYIO;

—  nH(pOPMALMOHHO-00yYaIOIIYIO;
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—  OPUEHTHUPYIOUIYIO U CTUMYJIUPYIOUIYIO;

—  BOCIIUTBIBAOILYIO;

—  HCCIEeI0BaTENbCKYIO.

B pamkax Kypca BBITOTHSIOTCS CIICAYIOIINE BHIBI CAMOCTOSATENILHON pabOThI:

1. TIpopaborka yueOHOro marepuana (MO KOHCIIEKTaM, Y4€OHOM M HaydyHOW JHMTEpaType);

2. BrinosHeHHe pa3HOYPOBHEBBIX 3a7a4 U 3aJJaHU;

3. Pabota ¢ TecTaMu ¥ BOPOCAMU JIJIsl CAMOIIPOBEPKH;

4. BpINIOJIHEHHE UTOTOBOW KOHTPOJIBHOW paOOTHI.

CryneHTaM pEeKOMEHJIyeTCsl ¢ CaMOro Hadajga OCBOCHHSI Kypca palboTaTh C JHTEpaTypod u
npejiaraeMbpIMU 3a/1aHusIMU B (DOpME MOJTOTOBKH K OYEpeHOMY ayAUTOPHOMY 3aHATHIO. [Ipu sToMm
AKTYaJIM3UPYIOTCSl MMEIOIMECS 3HAHMSA, a TaKXKe co3jlaercs 0asza JUIsi yCBOGHHsT HOBOTO MaTepHaa,
BO3HUKAIOT BOMPOCHI, OTBETHI HA KOTOPHIE CTYJICHT MOIY4aeT B Ay JUTOPHH.

Heo0xoauMo OTMETUTH, YTO HEKOTOPBIC 3aJaHUs IS CaMOCTOSATENBHOM pPabOThl MO Kypcy
UMEIOT ompeseneHnyo cneunduky. [Ipu ocBoeHHH Kypca CTYACHT MOXKET MOJIb30BaThCcs OMOIMOTEKOM
By3a, KOTOpasi B MOJHON Mepe o0ecrieueHa COOTBETCTBYIOLIEH JUTepaTypoil. 3HAYUTENBHYIO IOMOIIb
B TOJTrOTOBKE K OYEpPEAHOMY 3aHATHIO MOXKET OKa3aTh HMEIOIIMNCA B y4eOHO-METOIUYECKOM
KOMIUIEKCE KpaTKUH KOHCHIEKT JeKuuil. OH ’Ke MOXET MCIOJIb30BAaThCsd U I 3aKpEIUICHUS
MOJyYeHHOTO0 B ayauTopud Matepuana. CamocTosiTenbHas paboTa CTYACHTOB MpelycMOTpeHa
yu4eOHBIM IUIAHOM U BBINOJIHSETCS B O0S3aTEIbHOM MOpPSJKE. 3aJaHusl MPEAJIOKEHbl MO KakIou
U3y4aeMoOil TeMe M MOTYT TOTOBUTHCS MHIUBUAYAJIbHO WK B Tpymme. [lo HeoOX0oAMMOCTH CTYAEHT
MOKET OOpalaThCsl 3a KOHCYJbTAalUeHl K MpenojaBaTelito. BpiloHeHue 3aJaHuil KOHTPOIUPYETCS U
OILICHMBAETCS MPENo/IaBaTelIeM.

Jlis yCHemHoro caMOCTOSITEIbHOTO M3Yy4YEHMs] MaTepHalia CErOJHs HCIOJIb3YIOTCS pa3jIM4HbIe
cpeacTBa 0OydeHHUs, CpeAd KOTOPBIX 0CO000€ MECTO 3aHMMAalT HWH(OPMAIMOHHBIE TEXHOJIOTUU
pPa3HOTO YpOBHS M HANpaBICHHOCTH: 3JIEKTPOHHBbIE YUYEOHUKM W KypChl JEKIHMM, 0a3bl TECTOBBIX
3aJaHuid M 3a7ad.  OJEKTPOHHBIM y4yeOHUK TpeAcTaBiIseT Cco0Oil MporpaMMHOE  CpEICTBO,
MO3BOJIAIOIIEE MPEJCTABUTh Il U3YUEHUS] TEOPETUUECKUI MaTepuai, OpraHu30BaTh anpoOHpOBAHUE,
TPEHAX U CaMOCTOSITENIbHYIO TBOPYECKYIO paboTy, MOMOrampliee CTyJIeHTaM U IPernoJaBaTeio
OLICHUTh YPOBEHb 3HAHUW B ONPEJCICHHOW TEMaThKe, a TaKXe cojepKallee HeoO0X0AUMYIo
CIPAaBOYHYIO HH(POPMAIMIO. DJIEKTPOHHBIA Y4eOHHK MOXET HHTErpHUpoBaTh B ceOe BO3MOMKHOCTU
Pa3IMYHBIX MEJAarorMyecKuX MPOTPaMMHBIX CpPEACTB: OOydyaroUMX Mporpamm, CIpPaBOYHHUKOB,
yueOHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOLIUX POrPaMM.

Jns  ycremHoOW OpraHu3aluid  CaMOCTOSITENIbHOM pa0oThl BCE AKTUBHEE IPUMEHSIOTCS
pasHooOpa3Hble 00pazoBaTebHbIe pecypchl B ceTu MHTepHEeT: cCUCTEeMbl TECTUPOBAHUS 10 Pa3IMYHBIM
o0nacTaM, BUPTyaJbHbIE JIEKIIMH, J1a0OpaTOpUH, TMPU HSTOM IIOJI30BATENIO JIOCTaTOYHO HMETh
KOMITBIOTEp M TOAKIIOYeHHne K MHTepHeTy 11 TOro, 4ToObl CBS3aThCS C IperojaBaTesieM, pelaTh
BBIUMCIUTENbHBIE 3aZaud W [oJlyyaThb 3HaHUA. Vcmonb3oBaHue ceTel  ycHIMBAaeT poib
CaMOCTOSITENIbHON PabOThl CTyJEHTAa W IMO3BOJSET KapAWHAIBHBIM 00pa3soM H3MEHHUTb METOJUKY
MIPEToIaBaHusl.

CTyzneHT MOXET IoJIydyaTb BCE 3a/laHusl M METOJMYECKHE YKa3aHUsl 4epe3 CEepBEp, UTO JacT
€My BO3MOXXHOCTb TIPUBECTHM B COOTBETCTBHE JIMYHBIE BO3MOXHOCTH C HEOOXOJUMBIMHU ISt
BBINOJIHEHUS paboT Tpynao3arparamu. CTyJeHT MMeeT BO3MOXHOCTb BBIMOJHATH PabOTy JAoMa WIIH B
aynuTopuH. bomnbiioe BocmuTaTeabHOE U 00pa3oBaTEIbHOE 3HAYEHHWE B CaMOCTOSITENIbHOM yueOHOM
TpyZle CTyAEHTa MMEeT CaMOKOHTpPOJb. CaMOKOHTPOJIb BO30YXIaeT M MOJICPKUBACT BHHUMAHHE M
UHTEpEC, TMOBBIIAET AaKTHUBHOCTh MAaMATH W MBILIUICHUS, [O3BOJISIET CTYIEHTY CBOEBPEMEHHO
OOHApYXHUTh W YCTPAaHUTH JOIYILICHHbIE OMMOKKA M HEJOCTaTKHU, OOBEKTUBHO OINPENEIUTh YPOBEHb
CBOMX 3HAHUM, MPAKTUYECKUMX YMeHUH. (CamMoe JOCTYIMHOE€ W MPOCTOE CPEICTBO CAaMOKOHTPOJIS C
NPUMEHEHHEM HH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH - 3TO psA TecToB «on-liney,
KOTOpBbIE TMO3BOJISIIOT B PEXHUME pEAIbHOIO0 BPEMEHU ONpEAETUTh CBOM YpOBEHb  BIAJICHUS
OpeAMETHBIM  MaTepHajioM, BBUIBUTH CBOM  OMIMOKM M TOJIYYUTh  PEKOMEHJAIMU IO
CaMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypoi
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Bcro nmreparypy MOXHO pa3enuTh Ha YUeOHHKHM U ydeOHbIE MOCOOHS, OpHUTHHAIILHBIC
Hay4yHble MOHOrpauuecKkre HCTOYHMKH, Hay4HblEe MyOJUKalUU B IMepHOoAuuYecKoil mewyartu. M3 Hux
MOKHO BBIJICINUTH JIUTEPATYPY OCHOBHYIO (PEKOMEHIYEMYIO), IOIOJHUTEIbHYIO W JIUTEpATypy AJs
YI1yOJIEHHOTO U3YYEeHUSI TUCIUILTUHBIL.

W3yyeHne AMCUUIUIMHBI CIeIyeT HauYMHATh C Y4eOHHKA, MOCKOJIbKY YYeOHHK — 3TO KHHUTA, B
KOTOPOM M3JI0KE€Hbl OCHOBBI HAYYHBIX 3HAHUU [0 OIpPEACIICHHOMY IMPEIMETY B COOTBETCTBUM C
LEJISMH U 3a7jauaMi 00y4YEHHMsI, yCTaHOBJIIEHHBIMU ITPOIPaMMOM.

[Ipu pabote c¢ nuTepaTypoil HEOOXOAMMO YYHUTHIBaTh, UYTO HMEIOTCS PA3JIMYHBIC BHJIbI
YTEHUs, U KKl U3 HUX UCIOJIB3YETCS Ha ONPENEICHHBIX ATallax OCBOCHUS MaTepuasa.

Ilpeosapumenvroe 4YTEHUWE HANPABJICHO HA BBISBICHHE B TEKCTE HE3HAKOMBIX TEPMUHOB U
IIOMCK MX 3HAUEHUS B CIIPAaBOYHOW JUTepaType. B 4acTHOCTH, NpPU YTEHUH YKa3aHHOM JIUTEPATYpHI
HE00XO0AMMO MOAPOOHEHIIIMM 00pa30M aHAIU3UPOBATDH MOHSTHUS.

Ck603HOe umenue TIpeAloONIaracT IPOYTEHUE Marepuaiga OT Hayaia 0 KoHua. CKBO3HOE
YTEHHUE JIUTEPATyphl U3 MPHUBEACHHOIO CIHUCKAa J1aeT BO3MOXHOCTh CTYIEHTY CGHOpPMHUPOBATH CBOJ
OCHOBHBIX MOHATHH U3 U3y4aeMoil 00J1acT U CBOOOTHO BIAJAETh UMHU.

Buvibopounoe — Ha000pOT, UMEET 1IeNBI0 MOUCK U 0TOOp Marepuana. B paMkax maHHOTO Kypca
BbIOOPOYHOE YTEHHUE, KaK CHoco0 OCBOEHHUS COJEpKaHHUs Kypca, IOJDKHO HCIOJb30BaThCs IIPU
MOATOTOBKE K MPAKTUYECKUM 3aHATUSAM 10 COOTBETCTBYIOLIUM pa3/ieiiaM.

Ananumuueckoe umenue — OTO KPUTHYECKUI pa3dop TEKCTa C MOCIEAYIOUUM €ro
KOHCIIeKTHpoBaHueM. (OCBOEHHE YKa3aHHbIX TOHATHH Oynmer Haumbosee S(PQGEKTUBHBIM B TOM
cllydae, €Clid MpHU YTEHUH TEKCTOB CTYAEHT OyAeT 3a/laBaTh K 3THM TEKCTaM BOMPOCHL. YacTb U3 3TUX
BorpocoB copmymupoBana B @OC B mepedyHe BONMPOCOB s cobecemoBanus. [lepeueHp 3TuX
BOIIPOCOB OIPaHUYEH, MO3TOMY BaXKHO HE TOJIBKO COJIEpKaHUE BOMPOCOB, HO CaM MPUHLIUII OCBOCHHUS
JIUTEPATYpPhI C IOMOIIBIO BOIPOCOB K TEKCTaM.

Llenbto u3yuaroujeco 4UTEHUS SABISETCS TIYyOOKOE€ M BCECTOPOHHEE IMOHMMaHHWE Y4eOHOU
uHpopMau. ECTb HECKOIBKO TPUEMOB H3Y4aIOIIEr0 YTCHHUSL:

1. YUrenue mo anropuTMmy MpeanonaraeT pazouenue nHbopManuy Ha OIOKU: HA3BaHUE; aBTOP;
UCTOYHMK; OCHOBHAsl UJEd TEKCTa; (PaKTHUYECKU MaTepuall; aHaliu3 TEKCTa IYTEM CONOCTaBJICHUS
MMEIOIIUXCS TOUEK 3PEHUS 10 pacCMaTpUBAEMbIM BOITPOCAM; HOBH3HA.

2. IIpremM moCTaHOBKHM BOIIPOCOB K TEKCTY UMEET CJIECAYIOIIHNI alrOpUTM:

—  MEMJIEHHO MPOYMUTATh TEKCT, CTAPASICh MOHITH CMBICI U3JI05KEHHOTO;
—  BBIICJIUTH KJIIOUEBBIE CII0BA B TEKCTE;

—  IIOCTapaThCsl MOHATh OCHOBHBIE UJIEH, TOJTEKCT U OOLIUI 3aMbICEN aBTOPA.

3. IlpueM Te3upoBaHMs 3aKiO4yaeTcs B (QOPMYIUPOBAHWU TE3MCOB B BHUJE IOJIOKEHUH,
YTBEPKJICHUH, BBIBOJIOB.

K »ToMy MoOXHO 100aBUTh ¥ UWHBIE TpPUEMBL: TpueM pedepupoBaHus, TMpPUEM
KOMMEHTHPOBAHUSI.

BaxxHolt  coctaBistonieil  000TO  COMMIHOTO HAyYHOTO  M3JAHUS  SIBIISIETCA  CITHMCOK
JAUTEepaTypbl, Ha KOTOPYK CChlmaercs aBTop. [Ipy BO3HUKHOBEHHMHM UWHTEpeca K KaKOW-TO
oOcyxJaeMol B TeKcTe MpobiieMe Bcerja ecTh BO3MOXKHOCTh OOpaTUThCA K CIMCKY OTHOCALIEHCS K
Hell nuTeparypbl. B aToM ciydae Bcsi mpoOiema kak Obl pa30OMBaeTCs HAa COCTaBJISIONIME YaCTH,
KaXJas U3 KOTOPBIX MOXET HM3ydaTbCs OTAETBHO OT ApyruX. [Ipm 3TOM BaKHO HE TEpSITh W3 BHIA
oOIIMii KOHTEKCT M HE TOTPYKaThCsS YPE3MEPHO B JETalH, TMOTOMY YTO TakKUM OOpa3oM MOXHO He
YBUJIETH TJIABHOTO.

[ToaroTroBka k 3K3aMeHy JOJKHA MPOBOJUTHCS HA OCHOBE JIEKIIMOHHOTO MaTepuaia, Marepuaia
MPAKTUYECKUX 3aHITHH C O0Os3aTENbHBIM OOpaIlllEeHHEeM K OCHOBHBIM Y4YEOHHMKaM IO Kypcy. OTO
MO3BOJIUT  HMCKIIOYUTh OMIMOKM B TOHMMAHWM Marepuana, OOJerdyuT ero  OCMBICIICHHE,
MIPOKOMMEHTHPYET MaTepral MHOTOUYHCIICHHBIMU TTPUMEPAMH.

Memoouueckue pekomenoayuu no HAaNUCAHUIo peghepamog

Pedepar mpencraBisier coboi COKpaIllEeHHBIM TMEpeckas COACpKaHHS TEPBUYHOTO JOKYMEHTa
(WM ero 4acTH) ¢ OCHOBHBIMHU (DAaKTHYECKUMHU CBEIEHUSMU W BbIBoJaMmH. Hamucanue pedepata
UCIIOJIB3YEeTCS. B Y4eOHOM TIpollecce By3a B LEIAX MNPUOOPETEHUs CTYICHTOM HEO0OXOAMMOM
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npoQecCHOHANBHONW MOArOTOBKH, Pa3BUTHSI YMEHHS W HABBIKOB CaMOCTOSITEILHOTO HAYYHOTO IOMCKA:
U3YyYCHHS JUTEpAaTyphbl MO BHIOPAHHOW TEMe, aHalM3a pPa3JUYHBIX HCTOYHHUKOB W TOYEK 3pEHUs,
000011IeHNsT MaTepuana, BbLIEIEHHUs IJaBHOTO, (GOpPMYJIHMPOBaHMs BbIBOJOB U T. I. C moMoUIbIO
pedepaTroB CTyIeHT IiIyOke MOCTUraeT HauOoJsiee CIIOXKHBIE MPOOJIEMbl Kypca, YYHUTCSl JTAKOHUYHO
u3jaraTb CBOM MBICIH, MHPAaBWILHO OQOPMIIATH paboTy, MOKIAABIBATh PE3yJIbTAaThl CBOETO TpY[a.
[Ipouecc Hamucanus pedepara BKIIOYACT: BBIOOP TEMbI; MOAOOP HOPMATHUBHBIX AaKTOB, CIICIHAIBHOM
JUTEPATypbl U UHBIX HMCTOYHHMKOB, MX M3yYCHME; COCTABJICHUE IIaHA; HAIMCaHUE TeKcTa paboThl U ee
oopmiieHne; yCTHOE U3JI0KeHHe pedepara.

Pedeparsl mmmyrcst mo Hamboniee akTyaldbHBIM TeMaM. B HHMX Ha OCHOBE TIIATEIBHOTO
aHanM3a M OO0OOILEHHs HAayyHOro MaTepuaja CONOCTABIAIOTCS pa3jMyHble B3IVIAIbBl ABTOPOB U
onpezaensercss cOOCTBEHHAs! MO3ULMSI CTYAEHTA C U3J0KEHUEM COOTBETCTBYIOIIMX apryMEHTOB. TeMmbl
pedepaTroB ODKHBI OXBaThbiBaTh M JUCKYCCHOHHBIE BONpOChl Kypca. OHM NpuU3BaHbl OTpaXkaTb
nepeioBble HaydHbIe HeH, 0000IaTh TEHIECHIIMN MPAKTUYECKON NeATeNbHOCTH, YYHUTHIBAas MPH 3TOM
U3MEHEHUs B TEKYIIEM 3aKOHOJATENIbCTBE. PeKoMEeH/I0BaHHAs HUXKE TeMaTHKa pedepaToB IpUMeEpHasl.
CTyzeHT npu JKelIaHUU MOXKET caM IMPEAJIOKUTh Ty WIM UHYI0 TEMY, IPEIBAapPUTEIbHO COIIacOBaB €€ C
HAY4HBbIM PYKOBOJMTEIIEM.

Pedepar, kax mpaBMIIO, COCTOMT U3 BBEIEHHS, B KOTOPOM KpaTrko OOOCHOBBIBAECTCS
aKTyaJIbHOCTh, Hay4yHass M IPaKTHUYECKass 3HAYUMOCTb M30paHHOW TEeMbI, OCHOBHOI'O MaTepHaia,
coJepKaliero CyTb HpoOJeMbl M TMYTH €€ PEUICHUs, W 3aKIIOYeHHUs, rne (HOpMUpPYIOTCS BBIBOJBI,
OLICHKH, IpeioxkeHus. O0muii 00bem pedepara 20 TUCTOB.

Texauueckue TpeboBaHus K odopmieHuio pedepara ciemyrommue. Pedepar odopmisiercs Ha
aucrax (opmata A4, ¢ o0s3aTenbHON HyMmepalueld CTpaHull, IPUYeM HOMEp CTPaHHUIbl Ha MEPBOM,
TUTYJIBHOM, JIUCTE HE cTaBUTcs. [lons: BepxHee, HUXKHee, rpaBoe, JeBoe — 20 MM. AO3alHbI OTCTYN —
1,25; PucyHku AOMKHBI CO3/1aBaThCsl B LUKIMYECKUX PEAAKTOpax WM Kak pucyHok Microsoft Word
(crpynnupoBaHHblii). TaOnuiubl BBITOIHATH TaOIMUHBIMU stueiikamu Microsoft Word. CkanupoBaHue
PUCYHKOB M TaOJIMI[ HE JoNycKaeTcs. BbIpaBHHMBaHHME TekcTa (MO LIMPUHE CTPAaHUIIBI) HEOOXOAMMO
BBIMOJHATh TOJBKO CTAaHAAPTHBIMU CIIOCOOaMM, a HE C IOMOIIbI MpoOenoB. Pazmep Tekcra B
pucyHkax M Tabmuuax — 12 xermb. Ha TuTynpHOM JucTe pedepara HY)KHO YKas3aTh: Ha3BaHUE
yueOHOro 3aBe/ieHus, (aKylbTeTa, HOMEp IpyNIbl U (paMUINIO, UMS M OTYECTBO aBTOpa, TEMY, MECTO U
roji ero HamucaHusi. PekomeHJyemblii 00beM paboThl CKJIaIbIBAETCS U3 CIEAYIOIIUX COCTABISIOMINX:
TUTYAbHBIA JHCT (1 cTpanuma), coxepxkanue (1 crpanuua), BBeneHue (1 — 2 cTpaHuipl), OCHOBHas
4acTh, KOTOPYIO MOYKHO pa3[esuTh Ha IiaBbl wiu pasfens! (10 — 15 crpanun), 3axmouyenue (1 — 3
CTpaHUIlbl), CHMCOK JuTepaTypsl (1 cTpanuma), npunoxeHue (He oOs3aTensHo). Ecim  pedepar
COJIEPKUT TabJMIly, TO €e HOMEp M Ha3BaHME pacIOJIaraloTCsl CBEpXY TAOJUIIbl, €CIIM PHCYHOK, TO
BHU3Y PUCYHKA.

ConeprxarenbHble 4acTH pedepaTa — 3TO BBEACHUE, OCHOBHAs 4acTh U 3aKiroueHue. BpeneHue
JIOJDKHO COJIEpKaTh PAcCyKIEHHE IO MOBOJY TOr0, YTO paccMaTpuBaeMas TeMa akTyalbHa (TO €CTb
COBpEMEHHa M K Hel ecThb OOJbIION HHTEpec B HACTOSIIEe BpeMs), a TAaKKe IOCTAHOBKY LIENU
UCCIIEIOBAHUs, KOTOpasi HEMOCPEJICTBEHHO CBsI3aHa ¢ Ha3BaHHEM paboThl. Taxke BO BBEIEHHHM MOTYT
OBITH TOCTaBJIEHBI 33/a4M (HO HE 00s3aTeNbHO, TaK Kak paboTa HeBelIHKa Mo 00beMy), KOTOpbIE
JETAM3UPYIOT LeNb. B 3aKiIroueHuM NMUIIYTCS KOHKPETHBIE, COIEP’KAaTENIbHbIE BHIBOJIBI.

Copepxanue pedepara CTyIEHT TOKJIAIbIBAET HA CEMHUHApE, KPYXKKE, HAyYHOU KOH(EpEeHIHH.
IIpenBapuTenbHO MOATOTOBUB TE3MCHI JOKIAAA, CTyJEHT B TeueHHe 7 - 10 MUHYT [OJDKEH KpaTKO
U3JI0KUTh OCHOBHBIE TMOJIOKeHUsI cBoeil pabothl. Ilocie nokiama aBTOp OTBEYaeT Ha BOMPOCHI,
3aTeM BBICTYNAIOT OMIIOHEHTHI, KOTOPhIE 3apaHee MO3HAKOMUWIUCh C TEKCTOM pedepara, U OTMEUaloT
ero cuibHble M cial0ble cTOpoHBl. Ha ocHOBe 00cyxkneHuss oOy4aromeMmycsi BbICTABIISETCS
COOTBETCTBYIOLIAs OLIEHKA.

Memoouueckue pekomenoayuu no n0020MoGKe Co0dueHull

[ToaroroBka Mmarepuana Juisi coOOIIEHHS (JIOKJIaAa) aHAJOTMYHA MOWUCKY MAaTepHUajioB JUIs
pedepata u scce. Ilo 00beMy TEKCT, KOTOpBI PEKOMEHIYETCSl HCIOJb30BaTh ISl COOOIICHUS,
OMM30K K 00BEMy TEKCTa 3cce: Uil YCTHOTO cOOOIIeHHs — He Oojiee TpeX CTPaHUI] IMEYaTHOTO
Tekcra. Ecim cooOmieHue nenaercss B IIMCHBMEHHOM BHIE — OOBEM €ro IODKEH OBITh 3 — 5
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CTpaHHMIL.

VYcTHOE coolIeHne MOXKET COITPOBOXKIATRCS Mpe3eHTaIel. PekomeHnayeMoe KOJIM4ecTBO ClaiiioB
— okono 10. Tekct cnaiina NOMKEH AOMONHATH WH(POPMALUIO, KOTOpas MPOH3HOCHTCS JOKIATIUKOM
BO BpeMsl BBICTYIUIeHHUA. [10JIHOCTBIO MOBTOPSATH Ha claiifie TEKCT BBICTYIUICHUS HE 1elIecoo0pas3Ho.
[lpuoputer npM HANMCAHUM CIAWJOB  OTHACTCA  TaOMUIIAM, CXEMaM, pHUCYHKaM, KpaTKUM
3aKJIFOYEHHSIM U BBIBOJIAM.

B coobmennn pomkHa OBITH packpbiTa 3asBiICHHas TeMma. I[IpUBETCTBYeTCS BHHMaHHE
ayTUTOPUHM K JIOKJIaay, COJEp>KaTelbHbIE BOIMPOCHI AyJUTOPHUH U JOCTOMHBIE OTBETHl HAa HHX
MOOMIPSIFOTCS 00JIee BEICOKOW OIIEHKOW BBICTYIAIOIIEMY.

Bpewms Beictyruienust — 10 — 15 munyT.

Jlurepatypa u Apyrue UCTOYHUKUA MOTYT OBITh HaiJEeHBI OOYYAIOIIMMCS CaMOCTOSITENIEHO WIIH
PEKOMEHIOBaHbI TpernoiaBaTesieM (€Ciii BOZHUKHYT CJIOKHOCTU C MOMCKOM MaTepuaia 1o Teme); Mpu
NPEUIOKEHNH KOHKPETHOW TeMbI COOOIIEHHS IPEeroaBaTesb JIOKEH OPHEHTHUPOBATHCS B MpodIeMe
U yMETh HalpaBUTh CTY/ICHTA.

Memoouueckue pekomenoayuu 0,11 NOO20MOBKU K IKIAMEHY:

Ox3ameH B VI-M cemectpe sBisiercs (QOpPMOIl HMTOTOBOTO KOHTPOJS 3HAHUKW W YMEHHH
oOyyaronmxcs IO JaHHOW MUCHUIUIMHE, TMOJYYEHHBIX Ha JIEKIMIX, NPAKTUYECKUX 3aHITUAX U B
IpOIIeCCe CaMOCTOSTENbHONU paboThl. OCHOBOM /ISl ONpeNesieHHsI OLEHKH CIYXHT YPOBEHb YCBOCHUS
oOyyarolMucs MaTepualia, NpeIyCMOTPEHHOro JaHHOW pabodeil mnporpammoii. K  sk3ameny
JIOTMYCKAIOTCS ~ CTYyAEHThl, HaOpaBmme 36 u Oosee OauioB 1O HWTOraM  TEKYHIETO U
MPOMEXKYTOYHOT0 KOHTpouist. Ha sx3aMeHe cryneHT MoxeT HaOpath oT 15 1o 30 Ganos.

B nmnepuon noaroTtoBku K 9K3aMeHy oOydaromipecs BHOBb oOpamiarorcs K - ydeOHo-
METOMYECKOMY MaTepuaty U 3aKpPeIlIsioT IPOMEKYTOUHbIC 3HAHMS.

Ha »x3amen BblHOCHTCS Marepuall B 00beMe, INPEAYCMOTPEHHOM pabodeil mnporpammon
yueOHON AUCUUIUIMHBI 33 CEMECTp. DK3aMeH MPOBOAUTCS B MUCbMEHHOM / yCTHOI opme.

[Ipu mpoBeneHuu »5K3aMeHa B TUCHBMEHHOW (YCTHOM) QopMe, BeIymIUid MpenoaaBaTeib
COCTaBIIIET 3K3aMEHAIMOHHbIE OWJIEThl, KOTOpble BKJIIOYAIOT B ce0s: TECTOBBIE 3a/laHMS;
TEOPETUYECKUE 3a/IaHMs; 3aJla4ud WM CHTyauuu. POpMyIMpOBKa TEOPETHUECKUX 3aJaHUSl COBIIAIACT
¢ (OpMyNIHPOBKON NHepeuHsl 3K3aMEHAI[MOHHBIX BOMPOCOB, JOBEJACHHBIX /10 CBEJCHUS OOydYarOIIMXCS
HaKaHyHE dK3aMeHAIMOHHOH ceccuu. CoziepikaHne BOIMPOCOB OJHOTO OHMJIETa OTHOCHUTCS K Pa3InYHBIM
paszienaM MmporpaMMsbl ¢ TeM, YTOOBI OoJiee MOJTHO OXBATUTh MaTepuall y4eOHOM JUCHIUIUIMHBI.

B aynurtopun, rie mpoBOIUTCS YCTHBIA 9K3aMEH, JOJDKHO OJHOBPEMEHHO HaXOIUTHCS HE Oolee
IIECTH CTYIEHTOB Ha OJHOrO MpenojaBarelis, MPUHUMAOLIEro 3k3aMeH. Ha moaroTroBky oTBeTa Ha
Outer Ha sk3ameHe oTBoAuTca 40 MUHYT.

ITpu mpoBeIeHNN MMCBMEHHOTO SK3aMeHa Ha paboTy oTBOMTECs 60 MUHYT. Pesynbrar

YCTHOTO (TTMCBMEHHOTO) 9K3aMEHA BBIPKAETCS OLIEHKAMHU:

Ouenxa «omnuuno» — om 91 0o 100 0annoe — TEOPETUUECKOE COAEPKAaHME Kypca OCBOECHO
TIOJTHOCTBIO, 0€3 TpoOeNioB, HEOOXOIMMBIE TPAKTMYECKUE HABBIKM PAOOTHI C OCBOSHHBIM MAaTepuaioM
chopmupoBaHbl. Bee mpemycMoTpeHHbIe MporpaMMoii 00ydeHust yueOHbIe 3aaHusl BBITOIHEHbI, KayeCTBO X
BBITIOJIHEHHST OLIEHEHO YHMCIIOM Oa/lioB, ONMM3KMM K MakcuMaidbHOMY. Ha sK3ameHe CTyAeHT JIEMOHCTpHUpYET
[TyOOKHE 3HAHWSI TMPETyCMOTPEHHOTO MPOrpaMMON MaTepuana, yMEEeT YEeTKO, JIAKOHMYHO M JIOTWYECKU
TIOCIIE/IOBATENLHO OTBEYATh Ha [OCTABJIEHHbIE BOIIPOCHL.

Ouenka «xopowoy — om 81 0o 90 0annoeée — TEOPETHMUECKOE CONIEPKAHUE Kypca OCBOEHO,
HEOOXOIMMBIE TIPAKTUYECKHE HABBIKA Pa0OThI C(HOPMHPOBAHBI, BBIIOMHEHHBIE YUEOHBIC 3aJIaHUS COIEpIKaT
HE3HAYMTENbHBIE OMMOKU. Ha sKk3aMeHe CTyJIeHT JNEeMOHCTPUPYET TBEPAOE 3HAHHUSI OCHOBHOTO (IIPOrPaMMHOIO)
Marepuana, yMeeT 4eTKO, TPaMOTHO, Oe3 CYILECTBEHHBIX HETOYHOCTEH OTBeYaTh Ha IOCTABJICHHBIE BOIPOCHL.

Ouyenka «yooenemeopumenvhoy — om 61 0o 80 6ann0e — TEOPETUIECKOE COJEPKAHUE Kypca
OCBOCHO HE IOJIHOCThIO, HEOOXOAMMBIE MPAKTUUYECKUE HABBIKM PAaOOTHl CHOPMHUPOBAHBI UYACTUYHO,
BBITNIOJIHEHHbIE y4eOHbIe 3aJaHusl cojep)kar rpyObie ommnOku. Ha sk3ameHe CTyaeHT IeMOHCTpUpYeT
3HaHUE TOJBKO OCHOBHOTO MaTepuana, OTBETHl COJAEp)KaT HETOYHOCTH, ciIabo apryMeHTHPOBAaHbI,
HapyIlleHa M0CIeI0BaTeIbHOCTh U3JI0KEHUS MaTepuaia

Ouyenka «neyoosnemeopumenvnoy — om 36 0o 60 6annoe — TEOPETUUECKOE COAECpPKAHUE
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Kypca He OCBOCHO, HEOOXOJMMbIE MPAKTHUECKHE HABBIKM PabOThl HE C(OPMUPOBAHBI, BHIMOIHEHHBIE
ydeOHbIE 3aJaHus COJAEpX,aT TpyOble OIMOKH, IOMOJTHHUTEIbHAs CaMOCTOsATeIbHas paboTa HaJ
MarepuajioM KypCa HC NMPUBCACT K CYHICCTBCHHOMY IIOBBIICHUIO KAa4YCCTBA BBIIIOJIHCHHA y‘-Ie6HBIX
3ajaHnii. Ha Sk3aMeHe CTyIeHT JeMOHCTPUPYET HE3HAHWE 3HAYUTEIILHOW 4YacTH IPOrPaMMHOTO
Mmarcpuaiia, CYHNICCTBCHHBIC ommMOKKM B OTBETax Ha BOIIPOCBHI, HCYMCHUC OPHCHTUPOBATHCA B
Marepuase, HE3HAaHUE OCHOBHBIX TOHSTUH JUCIMILIHHBI

8. Mamepuanvho-mexnuueckoe odecneyenue OUCUUNIUHbL

8.1.TpeGoBaHus K MAaTEePHAJIBLHO-TEXHHYECKOMY 00ecredeHuIo

st peanu3anuu pabouei mporpaMmbl TUCIUILUIMHBI UMEIOTCS CIICIHAIbHBIC TIOMEICHHUS IS
IMPOBCACHUSA 3aHATUU JICKHUOHHOTO W CCMHUHAPCKOI0 THIIA, TPYIINOBBIX W HWHIAWMBUAYAJIbHBIX
KOHCYJIbTAllUH, TEKYIIETO KOHTPOJIS W MPOMEKYTOYHOM AaTTECTAlluH, a TaKKe TOMEIICHHS JUIs
CaMOCTOSITETIBHON pPa0OTBl M TOMEUICHUS Uil XPAaHEHUS W NPOPHIAKTHYECKOTO OOCITy>KUBAHHSA
obopynoBanusi. CrieluanbHble TIOMEIICHHS] YKOMIUICKTOBAaHBI —CIEIMATM3UPOBAHHON MeOenpl0 |
TEXHUYECKUMH CpEJACTBa OOY4YEeHHs, CHYXKAIUMH JUIS MpPEACTaBIeHUs HHGOpMAMK  OOJNBIION
ayJUTOPHUH.

JUia mpoBeneHMsl 3aHITUN JIEKIIMOHHOTO TUIIA MMEIOTCSI IEMOHCTPALMOHHOE O0OpYy/OBaHUE U
yueOHO-HarysiiHbie  mocoous. [lo  gucnumuimHe «['eHeTMKa YIOBEKAa C OCHOBAMH MEIHMIIMHCKON
TCHETUKH» HMMEIOTCS TIPE3CHTAIMH 10 OTICILHBIM TeMaM Kypca, T03BOJISoNMe Hanboiee 3pPeKTHBHO
OCBOMTD TIPE/ICTABJICHHBIN Y4eOHbBIH MaTepHrall.

HpI/I IMIPOBCACHNHA 3aHATUH HCKI_II/IOHHOFO/ CECMHHAPCKOI'o TUlia 3aHATUHN HCITOJIB3YROTCS:
JUUEHIUOHHOE RPDOZDAMMHOE ofecneuenue:

— IlpaBa Ha uCHOJIB30BaHME ONEPALMOHHON CHCTEMBI CYIIECTBYIOIIMX pabO4MX CTaHLUMNA C IPaBOM
ucnonb3oBanus HOBbIX Bepcuil WINEDUperDVC ALNG UpgrdSAPk MVL A Faculty EES, norosop
Nel3/2A-223 ot 01.09.19;

— AwnTtuBHpycHOe mporpamMmHoe obecrieuenue Kaspersky Endpoint Security Crannaptasiii Russian
Edition, norosop Nel3/9A-223 01.09.19;

IIpu ocymecTtBieHun 0O0pa30BaTENbHOIO Ipolecca CTYAEHTAMH U IPErojaBareieM
UCTIONIB3YIOTCS  clenyomue HHpopManMoHHO crpaBouyHble cuctembl: OBC «AilluDpOyke», 3BC
«Koncynbrant cryaenra», CIIC «Koncynbrant mmoc», CIIC «l"apant», CIIC «Pedepent», CIIC
«Aronap Nudo».

8.2 OcoleHHoCTH peaM3alMU IHCUMILIMHBI 1/l MHBAJMAOB M JIMI ¢ OrPaHMYeHHbIMH
BO3MOKHOCTSIMH 310POBbS

Jns  CTyAEHTOB C OrpaHMYEHHBIMH BO3MOXKHOCTSIMM  3[I0pPOBBSI  CO3JaHbl CHEIHMAJIbHbIE
yCIOBUS JUIsSL TOJNy4YeHHsl oOpa3oBaHMs. B 1Lensx AOCTYMHOCTH MOJNy4eHHs BBICIIEro OOpa30BaHMS
no oOpa3oBaTeNbHBIM IpOrpaMMaM HWHBaJIMJAMU M JHUIAMU C OTPAHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0pOBbsI YHUBEPCUTETOM 00ECTIEUMBACTCSL:

1. AnbTepHaTtuBHas Bepcusi OQUIIMATBHOTO caiiTa B ceTu «VHTepHET» M CIabOBHISIINX;

2. JInst UHBAIKIOB C HApYIICHUSIMU 3peHus (CIa0oBUISIINE, CIICIBIE)

- NPUCYTCTBHE AaCCHCTEHTa, OKAa3bIBAIOIIETO OOYyYalomEeMycsi HEOOXOAMMYIO TIOMOIIb,
JyOJIMpPOBaHUE BCIIYX CIIPABOYHON MH(POPMAIMH O PACIMCAHUN YUCOHBIX 3aHITHN; HAJMIHE CPEIICTB
JUTSL YCHIJIGHUSI OCTaTOYHOTO 3pEHUs, OpaijIeBCKOM KOMIBIOTEPHON TEXHUKH, BUACOYBEIUUHTEIICH,
porpaMM HEBH3YAIBHOTO JIOCTYNa K HWH(OPMAIMH, MPOTPAaMM- CHHTE3aTOPOB PEYH W JIPYTHX
TEXHUYECKUX CPEACTB TpueMa-Tiepenaun y4deOHOW HWH(OpManu B  JOCTYHHBIX (Gopmax s
CTYJICHTOB C HAPYIICHHUSIMH 3PCHUS;

- 3aJTaHUs JJ1s1 BBIIOJTHEHUS HAa DK3aMEHE 3aUUTHIBAIOTCS aCCUCTEHTOM;

- TNHACHMEHHBIC 3aJlaHUS  BBINOJIHAIOTCS Ha Oymare, HAJWKTOBBIBAIOTCS ACCHCTCHTY
oOyuaronmmcs;

3.JIn WHBaIMOOB W JIMI] C OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI TI0  CIYXY
(cmabocnpImanye, TIyxue):

- Ha 3a4eTe/’K3aMEeHE IPHCYTCTBYET AaCCHUCTEHT, OKa3bIBAIOIIMK CTYICHTY HEOOXOIUMYIO
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TEXHHYECKYIO TOMOIIb C y4eTOM HHIMBUIYaJbHBIX OCOOCHHOCTEW (OH TMOMOTaeT 3aHsATh padouece
MECTO, MePEe/IBUraThCs, IPOYUTATh U OGOPMHUTH 33/IaHUE, B TOM YHCIIC 3aIUCHIBAs MO]] JUKTOBKY);

- 3a4eT/9K3aMEH IPOBOJUTCS B MUCBMEHHOW (opMe;

4. Jlns VHBAIMIOB W JIMI C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS, HMEIOIINX
HapyIICHHUS OIOPHO-JIBUTATEIBHOIO anapara, CO3JaHbl MaTePHATbHO-TEXHUYECKHE YCIIOBUS,
o0ecreunBaOIIMe BO3MOXKHOCTh ~ OCCHPEISATCTBEHHOrO0 JOCTyNa OO0ydaroummxcsi B yd4eOHbIC
NOMEIICHUS, OOBEKTY NHTaHMs, TYyaJeTHbIE W JPYrMe IIOMEINCHUs YHUBEPCHUTETa, a TaKKe
npeObIBaHUs B YKa3aHHBIX ITOMEIICHUSIX (HAIWMYHE PACIIMPEHHBIX IBEPHBIX IPOEMOB, MOPYYHEH U
JPYTUX IPUCTOCOOJICHHIH).

- NHCHMCHHBIC 33JIaHMsl BBINOJHSIOTCS HA KOMIBIOTEPE CO  CHEHHAIN3UPOBAHHBIM
IPOrpaMMHBIM 00ECTICYEHHEM HJIH HaJUKTOBBIBAIOTCS ACCHCTCHTY;

- TI0 JKEJIAHHIO CTYCHTa SK3aMEH ITPOBOJIUTCS B YCTHOI (hopme.

OOyyaromecss W3 YUCIa JHMIl C OIPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI OOECIICUEHBI
ANIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMd B (opMax, aJalTHPOBAHHBIX K OrPaHHYCHHSM HX
3JI0POBBSI.

Mamepua/leO-meXHulteCKoe obecneuenue alleI/ﬂ/H’l]lqul OJ1s1 UHBANUOO08 U JAUY C OCPpaAHUYEHHbIMU

BO3MONCHOCIAMU 300p06bﬂ

HaunmeHnoBanne OCHaIEHHOCTB CIENUATBHBIX IlepeyeHs TMIEH3HOHHOTO
creuuanbHbIX ¥ IIOMEILEHUH U IOMEIICHUN IS MPOTPaMMHOTO O0ECIICUEHHS.
NIOMEILECHUN U CaMOCTOSATENIbHON pabOTHI PexBU3UTHI NOATBEPKAAIOILETO
NIOMEILECHUI JUISL JIOKYMEHTa

39



Aynauropust ans
CaMOCTOSATENBHON PabOTHI
1 KOJJICKTHBHOTO
MTOJIF30BAHUS
CIeHaTbHBIMA
TEXHUYECKUMU CPEACTBAMHU
Ut 00y4YCHHS HHBAJIHIOB
u mun ¢ OB3 BKBI'Y,
ayauropusi No 145
I'naBHsIi kopiyc KBI'Y.

- KomrmnekT yueOHOM MeOe: CTONBI U
CTYyJbs 17151 0Oy4Jaromuxcs (3 KoMIUIeKTa);
CTOJ 1711 MHBAJIMIOB-KOJISACOYHUKOB (1
mT.); KoMOproTep ¢ mogKIMOYEHNEM K CETH
U IIPOTPaMMHBIM obecriedeHueM (3 miT.);
CriernanbHas KJIaBUaTypa (C yBEIIMICHHBIM
pa3MepoM KIIaBHII, CO CIICIUAIBHOM
HAKJIaJIKOW, OrpaHU4YUBAIOLIEH ClIydyaliHOe
Ha)kaTHe coceTHUX Kiasui) (11mT.);
[TpunTep st neyaty penbedHo-
TouyeyHbM mpudrom bpaiing VP Columbia
(1 mrt.); [TopTaTUBHBIN TaKTUIBHBII
nucmnei bpaitns

«Focus 14 Blue» (coBMECTHMBIH ¢
IUIAHIIETHBIMH YCTPOHCTBAMH,
cmaptdonamu u [1K) (1 mr.); Bymara ms
neyaTyu penbeHO- TOYCUHBIM MIPHPTOM
Bpaiinga, coBmectumoro ¢ npunrepom VP
Columbia; Bugeoysemmanrensb
nopratuBHbi HV-MVC, nuaronanb
9KpaHa — 3,5 mroiima (4 mr.);
CxaHupymomas 1 YuTaromas MallimHa
SARA-CE (1 mr.); JxoiicTuk
KOMIIBIOTEPHBIN aJalTHPOBAHHBI,
OecripoBoHOM (3 miT.); BecipoBomHas
Bluetooth rapauTypa ¢ KocTHOI
npoBoIUMOCThIO «AfterShokz Trekz
Titaniumy» (1 mmt.); I[IpoBogHAasT TapHHUTYpA C
KOCTHOW TPOBOAMMOCTEIO «AfterShokz
Sportz Titanium» (2 mt.); [IpoBognas
rapautypa Defender (1 mr.);
Ilepconanpuerii kommyHuKaTop EN —101 (5
mT.); CrenuanbHbie KIaBUATYPHI (C
YBEJIHUEHHBIM Pa3MEpOM KIIaBHUIII, CO
CTIeIMaIbHOM HAKJIaIKOH,
OTpaHUYUBAOLIEH ClTydyallHOE Ha)KaTHe
coceHUX KnaBum); Knasuatypa
a/IalTHPOBAaHHAsA C KPYITHBIMH KHOTIKAMH +
TUIACTUKOBAs HAKJIAJIKaA, pa3Aessionas
knaBuuy, becnipoBognas Clevy Keyboard
+ Clevy Cove (3mrr.); xoiicTrk
KoMmnbroTepHEIi Joystick SimplyWorks
OGecrpoBOTHOM

(3mt.);

HoyTtOyk + nmpucTaBka ajs aii- TPEeKUHTra K
HOoyTOYyKYy PCEye Mini (1 mmr).

Ipoayxrst MICROCOFT(Desktop
Education ALNG LicSaPk OLVS
Academic Edition Enterprise)
monmucka (Open Value
Subscription) No V 2123829
Kaspersky Endpoint Security
Crannaprasrii Russian Edition No
JInnen3un 17E0-180427-50836-287-
197.

[Iporpamme! aj1st co3aHus 1
pelaKTHpPOBaHUs CyOTUTPOB,
KOHBEPTHUPYIOIIEe PeUb B TEKCTOBBIH
¥ )KECTOBBII (hOpMaTHI Ha KpaHe
KoMmmbioTepa: MaikpocopT
JIMKTEHNT:

https://dictate.ms/, Subtitle Edit,
(«Cypnoton» (becrmaTHbIe).
[Iporpamma HEBH3yaIbHOTO OCTYIIA
K MH(GOPMAIX Ha YKpaHe
xomnbioTepa JAWS for Windows
(6ecrmaTHast);

IIporpamma a1 yTeHHS BCILyX
TekcToBbIX (aitnos (Tiger Software
Suit (TSS)) (HoMep nuLIeH3UN
5028132082173733);

[Iporpamma sKpaHHOTO TOCTYTIA C
CHUHTE30M PEYU I CIICTBIX U
caabosuasiux (NVDA)
(6ecriaTHas).

*CHCHI/I&J’[BHBIG IIOMCIICHHUSA - yqe6HLIe AYAUTOPUH IJIA IPOBEICHUA 3aHATHI JICKIIMOHHOT'O THIIA, 3aHATHH CEMHHApPCKOro

THIIA, KyPCOBOTO MPOEKTUPOBAHNS (BBIITOJIHEHHUS KYPCOBBIX Pa0OT), TPYIIIOBHIX M HHINBUAYAIBHBIX KOHCYJIBTAIHH,
TEKYIIETO KOHTPOJISI M IPOMEXYTOYHOH aTTECTAIINH, a TAK)Ke IIOMEIICHUS T CAMOCTOSITEIbHON PabOTHI
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_ Ipuioxenne 1
JIMCT UBMEHEHUU (JJOITOJTHEHUN)

B pabOYyr0 MPOrpamMMy 1O JHUCHUILTHHE «[ €HeTHKa ¥ TeHETHYECKHE TEXHOJIOTUU B IPOMBIIIUICHHOM
OMOTEXHOJIOTUMY TI0 HATIPABJICHUIO TIOJITOTOBKU
06.03.01 buonorus Ilpoduns: I'enernka, Onomorus KiaeTku, ornoskonorus Ha 2024-2025 y4eOHbIH TO

IlepeyeHb BHOCHMMBIX

Ne/m | Saement (nynwer) PILT U3MeHeHM i (J0mOoJTHEeHMi)

IIpumeyanue

OO6cyxeHa 1 peKOMEH/I0BaHa Ha 3acefaHnu Kadeapbl OMOIOTHH, T€03KOJIOTUN U
MOJIEKYJISIPHO-T€HETUYECKUX OCHOB JKUBBIX CUCTEM
OT « «_ 20 T
IpOTOKOJI Ne _

3aBeayromuii kadeapoun /A.YO. ITaputos/
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IIpunoxkenue 2

Pacnipenenenue 0a/1710B TeKyIIero M pyoexHoro KOHTPOJIst

Cymma 6annos

Non/n Buo konmponsn
Oowan cymma | 1-a mouka 2-amouka | 3-1 mouka

1- | Hocewenue 3anamuii 00 10 bannos 003 0. 00 30. 0o 46.

2- | Texywuii konmponn: 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
Omeem na 5 eéonpocos om 0 00l5 6. om0oo5| omOoo56. | om0oolo.

0.
[MomnHbIii MPaBUIIBHBIH OTBET 1o 15 6amioB 50. 50. 50.
HenonHe1if mpaBUITEHEIN OTBET or 3 101560. | orl no560. orl 10560.| orl mo56.
OTtBeT, coepKaniuii HETOYHOCTH, 00. 00. 00. 00.
OIINOKH
Boinonnenue  camocmoamensmuix
3a0anuil (pewsenue 3aoau,
Hanucanue peghepamos, 00K1A0, om 0 0ol5 6. om0oo5|om00o56 |om0odo5o6
acce ) 0.

1. | Pybeyxcuntii KoHmpoJip 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
TECTUPOBAHUE ot 0- 10 126. | o1 0- 1046. | ot 0- 10 46. | ot 0- 70 46.
KOJJIOKBHYM ot 0110 186. | or01066. | 0oTr0m066. | 0T 0 10 6 0.

Hmozo cymma mexkywiezo u
PYOescHo20 KOHmMpOJa 00 706annoe 00 236. 00 236 00 246

IlepBpiii  3Tanm  (0230BBbIH)ypoOBeHb) —

OILIEHKA «Y/I0BJIETBOPUTEIbHO» He MeHee 36 0. He MeHee 12 He MeHee 12 6 | He meHee 12 6
0.

Bropoii 3Tan (IpoABUHYTHINA)YpPOBEHb) — menee 70 0.

OI[EHKA «XOPOIIO)» (51-69 6.) Meree 23 6 meHee 23 6 meHee 240

Tperuii 3Tan  (BbICOKHU
OLICHKA «OTJIMYHO)

YPOBeHb) -

e menee 70 6.

He MeHee 23

0.

He menee 23 6

He MeHee 240
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LlIkana oyenusanus naAHUPyeMulX pe3yabmamos ooyueHus

Texymmuii u pyo

€/KHbI KOHTPOJIb

IIpuniaoxenne 3

Cemectp [IIxana orieHMBaHUs
0-35 6amnoB 36-50 Gamos 51-60 6annoB 56-70 Gamos

l6 Yactuunoe [Tonnoe win | [lonnoe nu | [TonHoe noceuienue
IIOCELIECHHE YaCTUYHOE 4acTUYHOE ayJUTOPHBIX
ayJIUTOPHBIX MOCEILIEHNE NOCeIlEeHUE 3aHATH.
3aHATHUM. ayIUTOPHBIX ayIUTOPHBIX ITonnoe
HeynosnerBopuren | 3aHATUI. 3aHATHUI. BBIIIOJTHEHUE u
bHOE BBIIIOJTHEHHE Yactuynoe [Tonnoe 3amuTa
1ab0paTOPHBIX U BBIIIOJTHEHHE U | BBIIIOJHEHUE U | 1a0OpaTOpHBIX U
MIPaKTHYECKUX 3aluTa 3aluUTa MIPAKTUYECKUX
pabort. [lnoxas 1abopaToOpHBIX | | TaOOPATOPHBIX U | 3aHATHUI.
MIOArOTOBKA K MIPAKTUYECKUX IPAKTUYECKUX Brimonnenue
OaJITbHO- pabor. pabor. KOHTPOJIbHBIX
PEHUTUHIOBBIM Belinosnnenue Beinonuenue paboT,  TECTOBBIX
MEPOIIPUATHUSM. KOHTPOJIbHBIX KOHTPOJIbHBIX 3a/laHui, OTBETHI Ha
CryneHt He | pabor, TECTOBBIX | pabOT, TECTOBBIX | KOJUIOKBUYyME  Ha
JIOITYCKAETCs K | 3a/laHU, OTBETHI HA | 33JJaHUM, OTBETHI | OLUEHKHU «OTIINYHOY.
IIPOMEXKYTOUHOU KOJUIOKBUYME  Ha | HA KOJUIOKBUYME
aTTecTaluu OLICHKH Ha OLIEHKH

«yIIOBJIETBOPUTEID | «XOPOILOM.
HOY.

© [MapuroB A.10., 2023

© ®I'bOY BO KbI'Y, 2023
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