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1. Ilesu u 3a7a4M OCBOEHMS IMCUMILUINHBI (MOIYJIs):

Lenpio BBeneHUS B 0Opa3oBaTelbHBIC MPOrPaMMbI 00pa3oBaTeNbHOrO MOAyns «l'eHeTuka u
FEHETUYCCKUE TEXHOJIOTMM B TIPOMBIIUICHHOW OuoTeXHONOruu» (namee - Moaynb) sBISETCS
dbopMupOBaHUE y 00YJAIONIMXCS 3HAHWN U HABBIKOB B 00JIACTHU MPUIIOKEHUS TCHETUICCKUX TEXHOIOTHIA
B IIPOMBIIIJICHHYIO OMOTEXHOJIOTHIO.

Peanmzamuss  Mopaynss mpeIycMOTpeHa TOCjie TOJNydeHUs OO0yJaromuMucs — 0a30BBIX
MPEACTABICHUN B 00JACTH XMMHH, MAaTEeMAaTHKH, HAyK O OHMOJIOTHYECKOM pa3HOOOpa3uu, OMOXHUMUH,
OCHOB MOJIEKYJIIPHOUW OMOJIOTHH.

Moaynb coaepiKaTeabHO JOMOIHACT, YIAyOIseT W pacupseT MOoTydeHHbIE paHee B O0IIeM U
npodeccnoHaTbHOM 00pa30BaHUM 3HAHHUS O KHUBBIX CHCTEMaX, Jejas akIeHT Ha MPaKTHYECKOM
MPUMEHECHUH TeHETUYECKHX TEXHOJIOTHH B Pa3IMYHBIX 00JIACTAX MPOMBIIIICHHOW OMOTEXHOJIOTHH C
1eIbI0 3PGEKTUBHOTO M SKOJIOTHYECKH 0€30MacHOT0 MPOU3BOCTBA MPOIYKTOB I IIHPOKOTO Kpyra
oTpacjeil TPOMBIIIICHHOCTH U CEJIbCKOTO XO3SIMCTBA, MOJy4YeHHs (papMarleBTUUCCKUX CYyOCTaHIIUNA U
JIEKapCTBCHHBIX IPEIapaToB, 3alIUTHl OKPYXKAIOMICH Cpellbl U BHEIPCHHS YKOJIOTHYECKH OE30MacHBIX
OMOTCXHOJIOTHI.

OcBoenne Monaynsa TpeOyeT NEpBUYHBIX 3HAHUNW W YMEHHUN, CBSI3aHHBIX C HCCIEIOBAaHUEM
OHOJIOTMYECKUX 00BEKTOB.

Mopynbs oTBe4aeT Ha 00pa30BaTEIbHBIN 3aMIPOC BIEPBBIC MPUCTYIAOIINX K UCCIIEI0BATEIHCKOM
MPAKTUKE W TPAKTUYECKOW pabdoTe B TPOCKTHBIX TPyNIax HaJI BOMPOCAMHU, CBSI3aHHBIMU C
TCHETHYCCKUMHU TEXHOJIOTHSIMHU.

Pabouas mporpamma Mopaynsi BKJIOYAaeT OPTaHU3AMMOHHO-METOJMYECKUN pasnern, (OHJ
OLICHOYHBIX CPEJICTB /IS IPOBEICHUS TEKYIIEH U MPOMEKYTOYHON aTTeCTalluU, METOIMYECKUE YKA3aHUS
Uit OOydaromIuxcsi 1O OCBOGHHUIO MOIYJs, OMNHCaHUE Yy4yeOHO-METOJUYECKOro OOecredYeHus,
UCIOJIb3YEMBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA U MaTepUaTbHO-TEXHUYECKOM 0a3bl IJIsl OCYIIECTBICHUS
00pa3oBaresbHOro npoiecca. B oprann3annoHHO-METOIMYECKOM paszjiene Moyl yka3aHo €ro MECTO B
CTPYKType 0O0pa30BaTeIbHOM MPOrpaMMbl, JaH IepeueHb IUIAHUPYEMBIX pEe3ylbTaTOB OOy4YeHUS H
OTIMCAHBI COCTAB M CTPYKTYpa MOAYJIs. (DOHIA OICHOYHBIX CPEICTB JIJIS TIPOBEICHUS aTTECTAIIHH.

OcHoBHBIMU 3aayamMu Kypca «['eHeTHKa W TeHeTHUYECKHE TEXHOJOTMH B IMPOMBIIICHHOM
OMOTEXHOJIOTHUNY SBIISTFOTCS:

1. OcHOBBI OMOXUMUU M MOJIEKYJISIPHON T€HETUKH;

2. MeTtaboau3M u perymsuus;

3. Metons! ananu3a reHoMoB. Metarenomuka. buonndopmaruka;
4. Mertabonndeckasi UHKEHEPUS,

5. IlpumMeps! NCNOIB30BAHNS OMOTEXHOIOTHIA;

6. lllTammBbl, My3eH, MaTEeHTOBAHHUE.

2. Mecrto aucuuniaunsl B crpykrype OITIOII BO:

I[I/ICIII/IHJ'H/IHa «'eHeTHKA W TEeHETHYECKHE TEXHOJIOTUH B HpOMI)IIHJ'IeHHOI\/’I OMOTEXHOJIOTHHI
OTHOCUTCS K JUCHMIUIMHAM BAapHUaTHUBHOM dYacTu y4eOHOIO IJIaHa 110 HAPaBJIECHUIO MOATOTOBKU
06.03.01 buonorus [poduns: ['enernka, OMONOTHS KIETKH, OMOIKOIOTHSI.

3. TpeboBanus K pe3yJibTATaM OCBOEHHSI COEPKAHUSA TUCUMIIIMHBI (MO1YJIA)
Onementsl [IKC komnerenuuit, GopmupyemMble JaHHON JUCHUTLIMHOM:

IIKC - 2.2. CnocobeH HCcnonb30BaTh COBPEMEHHYIO ammapaTypy B J1a0OpaTOPHBIX U IOJIEBBIX
yCIOBHUAX JUIsi paOOThl C JKUBOTHBIMM W PAcCTUTEIbHBIM MAaTepHaioM, TOTOBUTh MaTepuan Jyis
7a00paTOPHOTO aHAJIN3a, BBINOJHATH IOJIEBbIE M Ja0OpaTOpHbIE OHMOJIOTMYECKHE HCCIENOBaHMS C
UCIOJIb30BAHUEM COBPEMEHHOW ammapaTypbl, HOJArOTOBUTH T'HAPOOMOIOTHYECKHE MPOObI W/WIN
npenaparbl K KaueCTBEHHOMY M KOJIMUYECTBEHHOMY aHaJIM3y, OPraHM30BaTh cOOp C MOJHAJI30PHBIX
TEPPUTOPUI PUPOAHBIX 00pa3LOB U OOECIIEYeHHE UX XPAaHEHUE 10 OKOHYaHUS UCCIIETOBAHMS

IIKC - 3.3. Brnageer HaBbIKaMHU HCIOJB30BaHUS NPUOOPETEHHBIX 3HAHUN M YMEHHH B
NPAaKTUYECKOH JIeATENTbHOCTH W TOBCEJHEBHOW JKM3HM, HaBbIKaMHM A(PQPEKTBHOIO MPUMEHEHUS
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MH(POPMALIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB B YUEOHOI 1S TENTbHOCTH.
B pesynbpraTe 0CBOCHMS Kypca CTYAEHT JOJDKEH:
3HaTh:

- COBPEMEHHOE COCTOSIHME METOJIOB «PENAKTUPOBAHUA» FCHOMOB MUKPOOPIraHU3MOB;

- METO/BI CEKBEHUPOBAHUS 1 METOIbI 00OpaOOTKH TaHHBIX CEKBEHUPOBAHMUS;

- OCHOBBI MeToJa aHaiu3a JU(QEpeHINATbHON 3KCIPECCUHM I'€HOB; TEOPHIO BbIPABHUBAHUS
MOCJICIOBATEILHOCTEH;

- METOA0JIOIMYECKYI0 OCHOBY META00IMUECKON HHKEHEPUU;

- 6a30BbIC MPUHILIUIIBL, KPUTEPUU U TTAPAMETPHI YCTOHUNBOTO Pa3BUTHS;

- O3ULIUI0 OMO’PKOHOMMKH U €€ POJIb B IPOMBILIUICHHBIX OMOTEXHOJIOTHSIX;

- OCHOBHBIE TPHUHIMUIBI W KOMIIOHEHTHl OWOTEXHOJIOTMYECKUX MPOIECCOB IMOTyYCHHS
(apMalieBTUYECKMX CYOCTAHIMI 1 JIEKAPCTBEHHBIX MIPENapaToB;

- OCHOBHBbIE TpeOOBaHMS K MHUKPOOPTaHM3MaM M MHKPOOHBIM COOOIIECTBAM, HCIIOJIB3YeMbIM B
OMOTEXHOJIOTUSX;

OCHOBBI METO/1a ¥ OOLIYIO CTPATETUIO KOHCTPYHPOBAHHUS IPOMBIIIJICHHBIX IITAMMOB-IIPOIYLIEHTOB;

- MpeaMeT, LeIM M 33Jayd TEXHOJOIMH MUKpPOOHOIO CHHTE3a KJIETOYHBIX METAa0OIMTOB C
MCIIOJIb30BaHUEM T€HETUUYECKH U3MEHEHHBIX MUKPOOPTaHU3MOB U ()€pMEHTALIMOHHBIX allllapaTos;

- OCHOBBI M TEOPHUI0 METOJIOB 0a30BBIX Ja0OpPATOPHBIX MCCIEIOBAHUN B O0JIACTH I'€HETHYECKOU
Mo (pUKAIIMY TPOMBIIIJIEHHBIX MUKPOOPTaHU3MOB;

- NOHATHE MeTadoJIM3Ma C TOYKH 3pPEHUS HCTOYHUKA COEJUHEHHM C BBICOKMM PBIHOYHBIM
MOTEHLIMAJIOM; MHUPOBBIE TPEH/bl Pa3BUTHS OMOIKOHOMHUKH; OCOOEHHOCTH OMOTEXHOJIOIMUYECKUX
IIPOLIECCOB MOIY4YEHUsI PapMaleBTUUECKUX CyOCTaHIIUI U JIEKAPCTBEHHBIX IIPENapaToB; NOTEHLUA
nepepaboTKU 0TEYECTBEHHOTO YIJIE€BOIOPOJIHOIO ChIPhS;

- OCHOBBI TEXHOJIOTUH, YBEJTMUUBAIOIIMNX [IOTEHI[MAJI BHYTPUILIACTOBOM dHEPIUH;

- 0 MOTEHI[MAJIbHBIX HCTOYHUKAX 3arpsA3HEHUS [TOI3EMHBIX BOJ M areHTax Mo yAaJeHUI0 OMOT€HHbIX
3JIEMEHTOB.

YMern:
- pa3pabaThIBaTh CTPATETUH COBPEMEHHOI'O KOHCTPYMPOBAHUS IITAMMA-IIPOYIIEHTA;
- IPOBOJUTH (PUIIOT€HETUUECKHUM aHaIU3 TOCIIe10BaTEIbHOCTEM;
AQHAIN3UPOBATh JAHHBIE CEKBEHUPOBAHUs HOBOI'O IOKOJEHMS, YMTaThb M aHanuszuposBatb FASTQ
Gaiinbl;

- JIeNaTh BBIBOJIbI O POJIM OMOPKOHOMMKH B OOECIIEUEHUN YCTOMYMBOTO Pa3BUTHS;
apryMEeHTHpOBAaTh CBOK IO3HMIMIO IO BONPOCY MPEUMYILECTB M HEAOCTAaTKOB MCIIOJIb30BaHMS
OMOTEXHOJIOTHH JUIsl pelIeHns MPOoOJIeM SKOJIOTUH;

- aHaJM3UPOBATh SKOHOMUYECKHE, MPABOBBIE M HKOJOTMUECKUE ACTEKThl OMOTEXHOJOTHYECKOTO
IIPOM3BOJICTBA (papMalleBTUYECKUX CyOCTaHIIMI U JIEKAPCTBEHHBIX NPENapaToB;

- paboTtaTh ¢ 6a3aMM JAHHBIX T€HETUYECKHX TOCIIEI0BaTEIbLHOCTE;

- aHaIM3UpoBaTh APPEKTUBHOCTh TPAHC(PEKIMH BBIPALICHHBIX KOJOHHUH; BBIMOJHATh aHAIN3
ypoBHel skcrnpeccun Oenka; npoBoauTh I[1I[P-ananu3 asis moATBepk AE€HUS CTPYKTYPbl BCTaBKU
TEHETUUYECKOM MOCIIEI0BATEIBbHOCTH;

- OTIpeETATh MOTEHIMA pa3BUTUS OMOIKOHOMUKH U €€ MPEUMYILECTBa;

- OTIPE/IEIATh POJIb U MEPCIEKTUBBI pa3BUTHs OMOTEXHOJIOTHI B OMOPKOHOMHUKE;

- MacmTabupoBaTh pa3pabaTeiBaeMble JTaOOpPaTOPHBIE TEXHOIOTHH;
Baaners:
- HUHTCTpalun IOJIYYCHHBIX 3HaHUH B MMPOCKTHYIO 3aaa4y IIOCTPOCHHUA MHOXKCCTBCHHBIX

BBIPaBHUBAHMI; pabOTHI C OMONIOrMYECKUMHU 0a3aMH JTaHHBIX;

- aHaJIM3a phIHKA, OLICHKH MUPOBBIX TPEHIOB U MMO3ULIMOHUPOBAHMSI OTEUECTBEHHBIX BO3MOKHOCTEN
B Pa3BUTHUU 110 JAHHOMY HaIIpaBJICHHUIO;

- oTpesieIeHns MyTel pa3BUTHs OMOPKOHOMUKH C YYETOM MPOAHATU3UPOBAHHBIX PUCKOB.



- paboThI B 00J1aCTH reHETUYECKON MOAM(PUKALINY IIPOMBIIUIEHHBIX MUKPOOPTaHU3MOB;

MpOoBeeHUS TPaHC(HEKINY TIa3MUbI B KIETKY;

- OLICHUBAHUS KOMIIETEHTHOCTHU KJIETOK U 3()(PEKTUBHOCTH TpaHCHEKIINH;
- paznenenus ¢pparmentoB JJHK meromom rens anexkrpodopesa;

- paboTsl MeTooM amimudukanuu ¢pparmenta JJHK ¢ mmazmuast merogom I1LP;

- paboTHI METOJIOM pa3pe3anus u ciuruBanus moJiekyisl JJHK;
- paboTBI ¢ MporpaMMaMu MPOCMOTPA, aHAIHU3a U PEIaKTUPOBAHUS TUIA3MU]], OaHKaMU

AKTHUBHOCTH.

- o1ieHKHU (G (EKTUBHOCTH MPOIIECCa;
- aHAJTM3a UCIIOJIb3YEMbBIX TEXHOJIOTHI ¢ TOYKH 3PEHUS BIUSHUS Ha OKPYXKAIOIIYIO CPEJTY.

4.

Conep:kaHue ¥ CTPYKTYpPa IMCUMIIIMHBI (MOYJIfA)

TeHETHYECKUX MOCIIeI0BATEIbHOCTEH; 0TOOpa PEKOMOMHAHTHOTO IITaMMa Mo (hepMEHTaTUBHOM

Tabnuua 1. Codeprcanue oucyunaunvt (Mooyns) «l enemuka u cenemuuecKue mexHoai02uu 6

npomuumemtoﬁ 6uomexn0ﬂozuu», nepeueéHb OUECHOYHbIX cpedcme U KOumpoJaupyembavlx

KomnemeHyuil
Ne HaunmenoBanue Copepxanue paszzuena Konx konTpOonupyemoit DopMBbI
n/n paszznena KOMIIETCHLIUU TEKYILEro
TVCITUTUTIHBI KOHTPOJIS
yCIIEBAEMOCTH
1. Brenenue B [lonsate  TPOMBIIUICHHOM NKC - 2.2. | I3TPKK /I
aucuuIuiiHy. OCHOBBI | OMOTEXHOJIOTHH. Crniocoben
OMOXHUMUH U [Ipumenenne (EepMEHTOB H | HCIIOJIB30BAThH
MOJIEKYJISIPHOM MHUKPOOPIaHU3MOB JUI | COBPEMEHHYIO
TCHETHKHU MPOMBIIITICHHON anmaparypy B
nepepadoTKu 1 | 71a00paTOPHBIX u
MPOU3BOJICTBA XUMHYECKUX | TOJEBBIX  YCIOBHAX
COEAMHEHUI,  MaTepHuasoB, | Ul paboThI c
TOILJINBA, KUBOTHBIMHU "
OMOTEXHOJIOTMYECKOTO pacTUTENbHBIM
MOJTyYCHHUS MaTepHAIIOM,
(bapMareBTHYECKIX TOTOBUTh  MaTepuall
cyOcTaHIMit u| ang  1abopaTOpHOTro
JIEKApCTBEHHBIX IPENaparoB. | aHalu3a, BbINOIHATh
Oobmas XapaKTepUCTHKA | TOJIEBbIE u
MOJIXOAOB Ul  CO3JaHMs | J1abopaTopHbIE
HOBBIX NPaKTUYECKH | OWOJIOTHYECKHE
MOJIE3HBIX (bepMeHTOB, | HCCIIe0BaHUSL c
MHUKPOOPTaHNU3MOB, MCTIOJIH30BAHUEM
COO0O0IIIeCTB COBpPEMEHHOM
MHUKPOOpPraHn3MoB. Du3MKo- | ammaparypsl,
XUMHUYECKHE  OCOOEHHOCTH | MOJATOTOBUTH
CTPYKTYpbl ~ HYKJIEMHOBBIX | THAPOOHOJIOTHUYECKHE
KHCJIIOT. Kosnbuessie | npoOs u/unu
MOJIEKYJTBI TBOWHBIX | TpErapaTsl K
cnupaneit JIHK, nmonsTHe o | KauecTBEHHOMY u
CynepCcrnupain3aluy, ee | KOJMYECTBEHHOMY
Ouosiornyeckas  poib B | aHaiIM3y,
KJIETKaX MHUKPOOPTaHH3MOB. OpraHu3oBath cOOp ¢
OU3NKO-XUMUYECKHE MOJTHA/I30PHBIX
OCOOCHHOCTH CTPYKTYpbl M | TeppuTOpuit




(YHKIMOHMPOBAHUSL OENKOB | TMPHUPOIHBIX
u ¢epmeHTOB. MexaHU3MBI | 00pa3IoB u
(epMEHTAaTUBHOTO KaTaim3a | oOecleueHue ux
u KHHETUKA | XpaHEHUe hi (0]
(epMEHTATUBHBIX PEAKIUH. | OKOHYAHUS
OcHoBHbIE TEeHEeTUYECKUE | HUCCIIEOBAHUS
IIPOLIECCHI B KJIETKax IHKC - 33.
MUKpPOOPTaHM3MOB M  uX | Brageer HaBbIkamu
perymsius. MexaHu3MBbl | HUCIIOJIBb30BaHUS
peIUIMKAllM W KOHTPOJb | HPUOOPETECHHBIX
KOIIMMHOCTHU IJIa3MUJ. | 3HAHUM U yMEHUU B
MexaHu3MEbl oO0men U | TpaKTHYECKOH
caiircnenuduyueckon JeSITeTbHOCTH u
PEKOMOMHALINY. MOBCE/IHEBHOM
Tpauckpunims " €¢ | JKHM3HHM,  HaBBIKAMH
perynsuuss Ha pa3iuyHbIX | 3PPEKTUBHOTO
ypoBHsX. CuHTe3 Oeinka — | NpPUMEHEHUS
TeHETUYECKUI KoZ, | MH(OPMALMOHHBIX
MEXaHU3M TPAHCISIIUU U €€ | 00pa3oBaTeIbHBIX
perymsuus.  CTaOWIBHOCTH | pecypcoB B ydeOHOI
PHK wu Oenka B KIeTKax | JIeATEIHHOCTH
OakTepuil.
Mertoibt TEHETUYECKOTO
oOMeHa. I'enetnueckas
TpaHchopmanus, TPUPOIHAS
u uHynupoBanHas. CiausiHue
nporomnactoB. Konbroranus
y Oaktepuii. Jluzorenus wu
TPaHCIYKIIUA, odmias ©
cnenuduieckas.
Merabonu3m u Metabonu3M Kak HCTOYHUK NDKC - 2.2. I3 TPK K I
perymsanus coemuHennii ¢ BeicokuM | Cmocoben

PBIHOYHBIM  IOTEHIMajaoM. | HCIOJIb30BaATh
Merabonyeckas cerp. | COBPCMCHHYIO
O6mue mpescTapieHus o | AMIaparypy B
MHUKPOOHOM  MeTaboIM3Me. 11ab0paTOPHEIX 1

MOJIEBBIX  YCIIOBHSIX
[lonstTne kartabomusma u

TUTS paboThI C
aHa0oM3Ma, o0mme

KUBOTHBIMHU "
MeTaboInIecKre PACTHTENbHBIM
MIPEIICCTBCHHHUKH, MaTepuanoM,
nepeaya SHEPIui B KICTKAX. | roToBUT —MaTepHal

I[Iytn  mmkonmsa, UK
TPUKApOOHOBBIX KHUCIOT H
OKHUCJIUTEIbHOE
(bochopunupoBanue.
[enTpanbHblii

Metabonu3Mm Escherichia coli
IIpU pOCTE€ Ha TIJIOKO3E U
IpYTHUX caxapax. bu-
KOMITOHEHTHBIE CUCTEMBI

JUIsl  J1abOpaTOpPHOTO
aHalli3a, BBITOIHATH
TOJICBBIE "
nabopaTopHbIe
OMOJIOTHYECKHUE
UCCIIEI0BaHUS c
WCTIOJIh30BAHNUEM
COBPEMEHHOMN
anmapaTypbl,
MOATOTOBUTH




nepefayd  CUTHAJIOB  Ha | TUAPOOMOSIOTHYECKHE
npumMepe perysmsiuun | HOpoObI /W
notpebiaeHus azora, | IIpeHaparhbl K
dhocdopa knerkamu E.coli. Ka4CCTBCHHOMY 1
. KOJINYECTBEHHOMY
bakrepuanbHbIit
aHau3y,
¢dorocunres.
OpraHu3oBaTh cOOp ¢
Hcnons3zoBanue
HOJJHAI30PHBIX
MHUKPOOpPIraHU3MaMHu .
TEPPUTOPUI
OJTHOYTJIEPOIHBIX
8 IPUPOAHBIX
COCAMHEHUI B  KauecTBe
o0pa3ioB u
UCTOYHHKA yriiepoaa,
obecrieyeHne ux
METHIOTPO(BI,
XpaHEHHE 10
METaHOTPO(DBHI.
Ce aHoTpod OKOHYaHUs
nenuguieckue _ | mccnenosanns
0COOEHHOCTH MOJIEKYJISIPHOM NKC — 33
Ouomornu  JIPONOKEH M | Brajeer  nappkamu
MHLEIHATBHBIX TPHOOB KAK | oo popa o
IpEJCTaBUTENIEH IYKApUOT B NPHOGPETEHHBIX
MUKPOOHOIOTUYECKOM SHaHWH M yMeHHil B
OMOTEXHOJIOTHH. [IPAKTHYECKOIT
MexaHu3MBbl peryiaunun IEATECIIPHOCTH u
MeTaboau3mMa TIOBCEHEBHOM
KHU3HM,  HaBbIKAMU
3¢ deKTBHOTO
pUMEHEHHUS
UH(POPMALMOHHBIX
00pa3oBaTeNbHBIX
pecypcoB B ydeOHOM
JeSITebHOCTH
Meroas!l aHanu3a PazHooOpasue u CTpykTypa HKC - 2.2. J3 TPK K /I
T€HOMOB. reHomMoB  mpokapuor u | CrnocoOeH
MertareHomMHKa. 9YKapHOT. Metoasl | HCHONB30BATH
Bbruonndopmarrka CEeKBEHHPOBAHUSI  TEPBOr0, | COBPEMEHHYIO
BTOPOTO, TPETBETrO | ammaparypy B
ITOKOJICHUH. Metoael | mabopaTOpPHBIX 31
00paboTKH JAHHBIX | TIOJNIEBBIX  YCIIOBHSX
CEeKBEHHPOBAHUSI. TUTS paboThI c
Kaptuposanue PHIOB. | KHBOTHBIMH u
ITonck Mmyranuid. AHaIU3 | pacTUTENLHBIM
g hepeHIanbHOMI MaTepuaioM,
HKCIPECCHH T'€HOB. TOTOBHTh  MaTepHuall
buonoruueckue 0asel | nna  1aGOpaTOPHOrO
JaHHBIX. [Touck B | aHanM3a, BHIIOJNHATH
OMOJIOTUYECKUX 0a3ax | momeBble u
JTAHHBIX. BripaBuuBanue | naGoparopHbIe
MOCTIeI0BATEIbHOCTEH. OMOJIOTUYECKHE
MeToapl MOMCKAa TOMOJOTOB. | HCCeI0BaHUS C
Mertobl METareHOMHUKHU. | WCIOJb30BAHUEM
VYcraHoBnenue BUJIOBOTO | COBPEMEHHOM
cocTaBa MHUKPOOHOTO | anmaparyphl,




coo01IIecTBa. COopka | MOATOTOBHTH
T€HOMOB M METareHOMOB rUAPOOUOIIOTUYECKUE
poObI u/nnm
npernaparbl K
KayeCTBEHHOMY u
KOJIMYECTBEHHOMY
aHau3y,
OpraHu3oBaTh cOOp C
MOJTHA/I30PHBIX
TEPPUTOPUIL
MIPUPOTHBIX
o0pasioB u
o0ecrieyeHne ux
XpaHeHue hi (4]
OKOHYaHUS
UCCIIEJIOBAHUS
IKC - 33.
Bnageer HaBbikamu
UCTIOJIb30BaHUS
IPUOOPETEHHBIX
3HAaHUM U yMEHUU B
MPaAKTUYECKOU
JeSITeTbHOCTH "
IIOBCEIHEBHOU
KHU3HH,  HaBBIKAMHU
3¢ dexTBHOTO
pUMEHEHHUS
UH(GOPMaIIMOHHBIX
00pazoBaTeNbHBIX
pecypcoB B y4eOHOIt
JeSITeTbHOCTH
PenaktupoBanue Mertonst TEHETUYECKOM NKC - 2.2. I3 TPK K I
reHoMoB. CuHTE3 MOJIU(UKAITIH Crniocoben
TCHOB MHUKPOOPTaHNU3MOB, WCIIOJIH30BATh
MyTareHe3 U  CeJIEKIHs, | COBPEMEHHYIO
TeHHAs MH)KEHEPHs, METObl | armaparypy B
HampaBJICHHOM 1a00paTOPHBIX u
MOIUGUKAIMK  —  METOJ | TOJEBBIX  YCIOBHAX
oOMeHa ajlenen, | A paboThI c
PEKOMOWHUPUHT -A-red, | JKUBOTHBIMHU u
CRISPR-Cas CUCTEMBI | PACTUTEIbHBIM
pelaKTUPOBAHMS. MaTepHAIIOM,
Paznoobpazue CHCTEM | TOTOBUTb MaTepHai

CRISPR-Cas. WuxeHnepHbie
OenKu a1 peAaKTHUPOBAHUS

T€HOMOB. [{nHKOBBIE
MajabIbl, TALEN,
Meranykieasbl. MeXaHU3Mbl
pemapauuu  JIHK.  Odd-

TapreTHbie 3 (EKTHI.

JUIsT  J1abOpaTOPHOTO
aHallu3a, BBITOIHATH
TOJICBBIE "
nabopaTopHbIe
OMOJIOTHYECKUE
UCCIIEI0BaHUS c
WCTIOJIH30BaHUEM
COBPEMEHHOMN




anmaparypsl,

MOATOTOBUTH
THJIPOOHOIOTHYECKHE
poObI u/unm
Mpernaparsl K
KauyeCTBEHHOMY u
KOJINYECTBEHHOMY
aHaJu3y,
OpraHu30BaTh cOOp C
MOJTHAJ30PHBIX
TEPPUTOPUI
HPUPOTHBIX
o0pa3ioB u
obecrnieueHue ux
XpaHEeHHE bi (4]
OKOHYaHUS
UCCIICIOBaHHS
INKC - 33.
Biageer HaBbIKamMu
UCIIONb30BaHUS
proOpEeTEHHBIX
3HAHUU U yMEHUHU B
MPAKTUYECKOU
JEeSITeIbHOCTH u
IIOBCEHEBHON
KU3HU,  HaBBIKAMH
3¢ heKTUBHOTO
PUMEHEHUS
MH(OPMALIMOHHBIX
00pa3oBaTeNbHBIX
pecypcoB B ydeOHOM
JeSITebHOCTH
MeTtabonuyeckas Merabonuueckas IKC - 2.2. I3 TPK K
UHXEHepus uHxeHepuss — poxaeHne u | CrnocobeH
9BOJTIOLUS TEpPMHUHA, | HCIOJIb30BAThH
COBPEMEHHOE OIIPENIEICHUE; | COBPEMEHHYIO
(dyHIaMeHTalbHAs OCHOBA, | ammaparypy B
HO  SPKO BhIpaKE€HHast | J1a00paTOPHBIX "
MIpUKJIaHAs HOJIEBBIX  YCIOBHAX
HaTpPaBJICHHOCTh Ha | JUIS paboThI c
MHAYCTPHATU3ALUIO KUBOTHBIMU u
MOJTyYaeMbIX  TPAKTUYECKH | PACTHUTEIHHBIM
3HaYMMBbIX pe3y/ibTaToB. | MaTepHAIIOM,
Cragun pa3BUTHS | TOTOBHTH MaTepHall
MeTa0O0INIECKO s 1abopaToOpHOTo

WH)XE€HEpUN, HUX CYIIHOCTb,
METOJIOJIOTUYECKasl OCHOBA U
MPUHOWUIINAJIBHBIC pa3JIndusl.
PazButne u coBpemeHHOE
COCTOSIHHE METOJIOB
«PEIAKTUPOBAHUS» T€HOMOB

aHajin3a, BBIIIOJHATH

IIOJICBEIC i1
nabopaTopHble
OMOJIOTHYECKHUE
HCCIIEIOBAHUS c
HCIIOJIE30BAHHEM
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MHUKPOOPTaHU3MOB COBpPEMEHHOM
anmnapaTyphl,
MOATOTOBUTH
rUAPOOHOIIOTUYECKUE
poObI u/nnm
npernaparbl K
KaueCTBEHHOMY u
KOJIMYECTBEHHOMY
aHaIIN3Yy,
OpraHu30BaTh cOOp C
IO/ THAI30PHBIX
TEPPUTOPUIL
MIPUPOTHBIX
o0OpasioB u
obecrieueHue ux
XpaHeHue hi (4]
OKOHYAHUS
UCCIIEJIOBAHUS
INKC - 3.3.
Bnageer HaBbikamu
UCTIOJIb30BaHUS
IPUOOPETEHHBIX
3HAaHUM U yMEHUU B
MPaKTUYECKOU
NeSATSIIEHOCTH "
IMOBCEIHEBHOU
KU3HU,  HaBBIKAMU
3¢ dexTBHOTO
MIPUMCHCHHSI
UH(GOPMaIMOHHBIX
00pazoBaTeNbHBIX
pecypcoB B y4eOHOIt
NeSATSIIbHOCTH
[Tonsitue u ocHOBBI | Onpenenenue NOKC - 2.2. I3 TPK K I
OHMOYKOHOMHKH OMOSPKOHOMHKH, oOcHOBHBEIE | CrocoOeH
TTOHATHS ¥ TEPMHUHBI. 33JIa4 | WCIIOIH30BATh
U 1uend  OMOIPKOHOMHUKH. | COBPEMEHHYIO
OcHoBHBIE OTpaciii | ammaparypy B
OMOPKOHOMHUKH. 1a00paTOPHBIX u
Conepxanue oTpacjeil | TMOJEBBIX  YCIOBUSX
OMOPKOHOMUKH u ux | s paboThI c
pazButre. CBs3b Pa3BUTHS | >KHUBOTHBIMH "
OMOPKOHOMUKH C | pacTUTeIbHBIM
TTOBBIIIICHUEM MaTEPHATIOM,
sHeprodpPexTuBHOCTH, TOTOBUTH MaTepuai
3¢ heKTUBHBIM st 1abopaTopHOro
WCIONIb30BAaHUM  OTXOJIOB, | AaHaNW3a, BBIMOJHSITH
pa3BUTHEM BO300HOBIISIEMOW | TIOJICBBIC "
DHEPreTHKM  Ha  OCHOBE | NabopaTopHbIE
OMOMAacChl, DKOJIOTH3aIlHEr | OHMOJIOTHYECKHUE
MPOMBIIIJIEHHOTO ~ CEKTOpa, | HCCIeI0BaHuUs c
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MOBBIIIEHUEM YCTOWYMBOCTH | MCIIOJIB30BAHUEM
CEJIBCKOr0 XO3SIICTBA, | COBPEMEHHOM
IIPOU3BOJICTBOM HOBBIX | amnmaparypsl,
MIPOJYKTOB MUTaHUS, | TOATOTOBUTH
pa3BUTHEM  MEAMLMHCKUX | THIPOOHOIOTHYECKHE
TEXHOJIOTHH M TIOJIYYCHHEM | TMPOObI u/unm
JIEKapCTBEHHBIX CPEICTB. | Ipenaparbl K
[Ipeumymiecta KayeCTBEHHOMY u
OMOPKOHOMUKH. KOJIMYECTBEHHOMY
Onpenenenue aHaIu3y,
BO3MOXHOCTEN U | OpraHusoBaTb cOOp C
MOTeHIInaja pa3BUTUA | TOAHAI30PHBIX
OMOPKOHOMHUKH - MHPOBBIE | TEPPUTOPHIA
TPEHIBI U  METOJAbl X | TNPUPOIHBIX
omenku. Ilpumep anammsa | oOpasuoB u
pBIHKA C TO3UIMM HAay4HO- | oOecreueHue ux
TEXHUYECKOT O U | XpaHeHue 110
TEXHOJOTHYECKOTrO YPOBHS, a | OKOHYAHHUS
TaKke c OLICHKOW | HCCIeI0BaHUs
MEPCIEKTUB OTEYECTBEHHBIX IHKC - 3.3.
IIPOU3BOJICTBEHHBIX Bnageer HaBbikamu
BO3MOXXHOCTEH. UCIIOJb30BaHUS
buoskonomuka B Poccuu. | mpuoOpeTeHHbIX
Ponb u MECTO | 3HAaHUM W yMEHUU B
OMOTEXHOJIOT UM B | IPAKTUYECKOH
OrosKOHOMUKE. BHeipeHne B | IesSTeNbHOCTH u
MPOMBIIIJIEHHOCTs U UX | IOBCEAHEBHOU
MIPUMEHEHHE. KU3HU,  HaBBIKAMH
3¢ dexkTBHOTrO
MPUMEHEHUS
MH(OPMALIMOHHBIX
00pa3oBaTeNbHBIX
pecypcoB B ydeOHOM
JEATEIIBHOCTH
ESG u ycroiiunBoe [Tonstue ESG. IKC - 2.2. I3 TPK K
pa3BUTHC. [TapameTpsl U KpUTEpUHU. Crnocoben
Oprannyeckas Basosbie npurmmns ESG n UCIIOJIb30BaTh
MPOAYKIHA HX BakHOCTD. Brnsinne ESG- | COPPEMEHHYIO
. anmaparypy B
MHBECTULMH Ha peiHOK. ESG- | < OpATOPHBIX -
MHTETPallis, OLCHKA PUCKOB | [ONeBBIX  yCIOBHSX
1 BO3MOKHOCTEH. CriocoOBI JUISt paboTsl c
BHeApeHus npuHimnoB ESG. | KUBOTHBIMU 4
AKTyaTbHEIE PacTUTEIbHBIM
HKOJIOTUYECKHE TPOOIEMBI. MatTepHaIoM,
buorexHonoruii kak crnoco0 TOTOBHTL ~ MaTepHan

BJIMSIHUS HA aKTyaJbHbIE
MPOOIEMBI KOJIOTHH.
ITpouecc
YCOBEPLIEHCTBOBAHHUS
XUMHYCCKUX ITPOLECCOB B

s 1abopaTopHOTO
aHajii3a, BBITTOIHATE
IIOJIEBLIE u
nabopaTopHbIe
OMOJIOTHYECKHUE
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COOTBETCTBUH C HCCIEIOBAHUS c
COKpAIllEHHEM HETaTUBHOTO HUCIIOIb30BaHUEM
BJIMSIHUS HA OKPYKAIOITYIO COBPEMEHHOI
cpeny. armnaparypsl,
HammonaneHble mpoekThl | | MOATOTOBUTH
MEPCIIEKTUBBI  JaJIbHEUILIETO THAPOOHOJIOTUYECKHE
BHeApeHus npuHiunoB ESG. poOkI u/nim
Opranuueckas npoaykiusi - | Hpenaparhbl K
CyTh, pacpe/ielICHuE. Ka4CCTBCHHOMY u

KOJINYECTBEHHOMY
aHaIN3y,
OpraHu30BaTh COOp C
MOAHAA30PHBIX
TEPPUTOPUIL
MIPUPOJTHBIX
o0pasioB u
o0OecIieucHue Hux
XpaHEeHHE bi o)
OKOHYAHHUS
HCCJIEIOBaHUS

IIKC - 3.3.
Bnaneer HaBbIKaMH
HCIIOJIL30BAHUS
pUOOPETEHHBIX
3HAaHUM U yMEHUU B
MPaKTUYECKOU
JIeSITeIILHOCTHU u
IIOBCEIHEBHOU
JKM3HH,  HaBBEIKAMH
3¢ deKTBHOTO
MIPUMEHEHUS
UH(GOPMaIMOHHBIX
00pazoBaTeNbHBIX
pecypcoB B y4eOHOIt
JIEeITeIbHOCTU

[Tpumepsr OcHOBHbIE HamNpaBlICHUs INKC - 22. | I3TPKK ]

HUCTIOIL30BaHUS U TpUMepHl Hucnonab3oBanus | Crnocoben

6HOTeXHOJ’IOFHI>i 6HOTeXHOHOFHﬁ B HCIIOJIB30BAaTh
Pa3IUYHBIX orpacisax. | COBPEMEHHYIO
Vcnous npuMeHenuss u | SHIAPaTypy B
MEPCIIEKTUBBI PA3BUTHSI. 11abopaTOpHBIX u

Cenbckoe xo3siicTpo. | TONCBRIX  YCIOBHAX

JUTA paboThI C
KonBepcusi  pacTUTeNbHOTO

JKHBOTHBIMU 51
CBIPbAL. [Tonyuyenue PACTHTEHHBIM
PacTHTENILHOTO  CBIPBA € | \rarenyanom,
TpeOYEMBIMH ~ CBOMCTBAMH. | [oTOBUTH MaTepuan
Bompocel  ceMEHOBOACTBA, | jyg J1a6oPaTOPHOTO
ArpOTCXHUKU W COCTOAHHC aHaln3a, BBIIIOJHATH
IJI010POIUS ITOYBBI U | MOJEBLIE i
CTIIOCOOBI UX PEUICHHUS. nabopaTopHbIe
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JKuBOTHOBOICTBO U | OHOJIOTHYECKHue
NTULIEBOJICTBO. [I[puMeHeHne | HCCIEAOBaHUS c
COBPEMEHHBIX HCII0JIb30BaHHEM
OHMOTEXHOJIOTHUI I | COBPEMEHHOU
CO3/laHMsl  KadecTBeHHoro | allIaparypel,
IJIEMEHHOI'O cTazga ¢ | HOATOTOBHTH
MCTIONB30BAHHEM  MeTofoB | TAAPOOHONOTHYECKHE
MIPUMEHCHUS resoMupx | TPOOBI u/nmm
TEXHOJIOTUH IUIA Hperaparet K
COBEPIIICHCTBOBAHUS Ka4CeCTBCHHOMY "
KOMMEPIECKHX | KOIMUECTBEHHOMY
aHaJIn3y,
COXpaHEHHsI TeHO(MOHTHBIX
OpraHu30BaTh cOOp C
MOPOJ KPYIHOTO POTaToro S ——
CKOTa (unm OPYTUX TeppHTOpHii
YKUBOTHBIX) Poccun. HPHPOJIHBIX
[Mumenas, HEIONO3HO- | o6pasion -
OymakHas, KOKEBEHHAs U | (GecreucHUE X
TEKCTUJIbHAS XpaHeHne 10
MIPOMBIIIIJICHHOCTb. OKOHYAHMS
3HayeHHe OMONPENnapaToB B | pccieqoBaHus
n00bIYe  yriaeBOAOPOJIHOTO INKC - 3.3.
CBIpbSI M TOTEHLHANe ero | Biageer HaBBIKAMH
nepepadoTKH. HCIIOJIb30BaHHUS
Pons OMOTEXHOJIOrHMI B | NPUOOPETEHHBIX
IIPOU3BOICTBE 3HAaHUH U yMEHUU B
(hapMmareBTHUeCKOM TIpaKTIIecKon
JeATEIIbHOCTH u
NPOAYKIIMK H B 00JIaCTH [HOBCETHEBHO
31paBOOXpAHCHHA. ’KU3HH,  HaBBIKAMHU
buorexHonornueckoe 5} PEeKTBHOTO
HOIYYEHHE aHTUMHMKPOOHBIX | mIpHMEHEHHUS
IIpenaparoB, OHOJIOTMYECKH | HH(POPMAITMOHHBIX
AKTHBHBIX COCJTMHECHHM, | 00pa30oBaTEeNbHBIX
MPOOUOTHUKOB U | pecypcoB B yueOHO
MpeOMOTUKOB, BUTAMHHOB, | ACATECIBLHOCTH
AMUHOKHCIIOT ¥  OEJIKOB,
JIUTTUIOB, CTEpOHJIOB,
MOJINCAXapPHUIOB.
Hcnone3oBanue
PEKOMOMHAHTHBIX
MHUKPOOPTaHU3MOB JUTS
MOJIYYCHUST  JIEKAPCTBEHHBIX
CPEICTB.
[Irammbl, My3eu, Ilonsarue u TPYIIIIBI IIKC - 2.2. I3 TPK K I
MMaTeHTOBAaHHE IITaMMOB. Xapakrepabie | CriocoOeH
0COOEHHOCTH mTamMMa. | HCIOJIb30BaTh
TpeboBanust K  BBIOOpPY | COBPEMEHHYIO
[ITaMMa. anmaparypy B
Ot6op u  Monudukauus | 1a0OPATOPHBIX u
TIPOMBIIIITICHHBIX TOJIEBBIX  YCIIOBHUSX
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IITaMMOBIIPOTYLIEHTOB TSt paboThI c
(hapmaleBTUUECKUX KUBOTHBIMU u
cyOcTaHIMi U | pacTUTEIbHBIM
JIEKapCTBEHHBIX MPENapaToB. | MaTepUaloM,
PaGota co  mrTamMmMamH. | TOTOBUTh MaTepHai
[Ipencrasnenue o| mis 1abopaTopHOro
MOJITOTOBKE MIOCEBHOTO | aHaliu3a, BBIMOIHATH
Matepuaia, MOJATOTOBKE | IOJIEBBIE u
MUTATENbHBIX CPEJ, poLecce | J1adopaTopHbIe
(depMeHTallUU C KOHTPOJEM | OHOJIOTUYECKHE
ee NPOBE/ICHUS. | HCCIETOBAHUS C
dopmupoBaHue UCIIOJIb30BaHUEM
MPECTaBICHUS O TMPOIEcce | COBPEMEHHOU
OUYHUCTKHU KYJIbTYpaJbHOM | ammaparypsl,
KHUJIKOCTH, KOHIEHTPAIMA M | TOATOTOBUTH
MOJIy4€HUHU TOTOBBIX | THUAPOOHOJIOTHYECKHE
MpenapaTUBHBIX (GOpPM. poObI u/nnm
[Tonxonbl K BBIIEICHUIO U | TMpenapatsl K
OYHCTKE OMOJIOTUYECKN | KAYeCTBEHHOMY "
AKTUBHBIX COEIWHEHUN H | KOJMYECTBEHHOMY
JIeKapCTBEHHBIX CPEACTB. | aHaIM3Yy,
My3zen [ITAMMOB Ha | OpraHu3oBaTh cOOp ¢
MPOMBIIIICHHBIX MIOTHAI30PHBIX
MPEeANPUATHSIX. TEeppUTOpUI
[laTeHTOBaHME IITAMMOB H | TPUPOIHBIX
ux JIETIOHUPOBaHUE B | o0Opa3ioB u
YIIOJIHOMOYEHHBIX obecrieyeHne ux
kosutekuusix. Llens u 3agaun. | XpaHeHue hi (4]
Cyts  mpouenypel.  Tpu | OKOHYAHHS
(GopMBl  IETIOHUPOBAHUS - | HCCIEIOBAHUSA
0COOEHHOCTH IHKC - 33.
UCTOJIb30BaHUS. Bnaneer HaBblkamu
Poccuiickass ®enepauusi - | HMCHOJb30BAHUS
KpyInHeimas nproOpeTEeHHBIX
OMOTEXHOJIOTHYecKast 3HAaHUM U yMEHUU B
JiepKaBna. [IpennockuTky | MPaKTHYECKOM
CTaHOBJIGHUS U MPENATCTBUS | JEATEIbHOCTH u
Ha IYTH peaH3alny. MTOBCETHEBHOM
KHU3HH,  HaBBIKAMU
3¢ dexTBHOTrO
IpUMEHEHHUs
MH(OPMALIMOHHBIX
00pa3oBaTeNbHBIX
pecypcoB B ydeOHOMH
JeSITebHOCTH
10. AnmapaTtHoe AnmapatHoe oopmieHue INKC - 2.2. I3 TPK K I
odopmiieHne MHUKPOOHUOIOTHYECKUX Cnocoben
MHUKpOOHOIOrHYecKuX | mpou3BoAcTB. O01iee HCIIOIBb30BaTh
POU3BOJICTB NIpeJCTaBICHUE O BCE COBPEMEHHYIO
[ETOYKE TEXHOJIOTHIECKOTO anmaparypy B
npouecca. [Ipouecc 71a00paTOPHBIX u
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OMOTEXHOIOTHIECKUX
MIPOU3BOJICTB.

OcobeHHOCTH
OMOTEXHOIIOrMYECKUX
MIPOIIECCOB MOTYUCHUS
(bapMareBTHYCCKUX
cyOcTaHuuil u
JICKApCTBEHHBIX MIPEapaToB.

ITOJICBBIX YCHOBI/DIX
VTS paboThl C
JKUBOTHBIMU nu
PaCTHTEIbHBIM
MaTEpHUaIOM,
TOTOBUTh MaTepHasl

st 1abopaTopHOTO
aHaJM3a, BBIMOJIHSIThH

Onwucanue HeOOXOAMMOTO MIOJICBBIE u
000opyIOBaHUS ISt nabopaTopHbIE
MIPOU3BO/ICTBA JIFOOBIX OuosornyecKue
OouomnpenapaToB. Beigenenue | uccienoBaHus c
Y OYHCTKA MIPOJYKTOB UCIIOJIb30BAHUEM
OHOTEXHOJIOTHHA - METOIBI U COBPEMEHHO
XapakTepHble 0COOEHHOCTH. anmaparypsl,
[TonsiTue pernamenra. MOJITOTOBUTH
OcobenHoctu THIPOOHOIOTHYECKHE
J1a00paTOPHOTO U poObI W/Anm
MIPOMBIIIIIICHHOTO nperaparbl K
pernamenTa. TpyaHocTu KauyeCTBEHHOMY u
MacimTaOupoBaHUs — IYTh OT | KOJUYECTBEHHOMY
1abopaToOpHOTro 10 aHalu3y,
MIPOMBILIIICHHOTO OpraHu3o0BaTh cOOp C
perimameHTa. MOJTHA30PHBIX
HopmaTuBHBIE NOKYMEHTBI, | TEppPUTOpUI
peraaMeHTHpYoIIne MPUPOTHBIX
OMOTEXHOJIOIMYECKUE o0pasioB u
MIPOU3BOJICTBA obecrnieueHue ux
(hapMareBTHIECKOTO XpaHEeHHE bi (o)
npopuIs. TpeboBanus | OKOHYaHUS
1a00paTOPHOH, KIIMHUYECKOW | HCCIIETOBAHHS
u IIPOU3BOACTBEHHOMN IIKC - 33.
MIPAKTUKU B | Brmameer HaBbiKamMu
OMOTEXHOJIOTMYECKOM UCTIONB30BaHUS
(bapMareBTHIeCKOM MPHUOOPETEHHBIX
MPOU3BOJCTBE. Cucrembl | 3HaHUN W yMEHUU B
GLP, GCP u GMP. IIPaKTUYECKON
JeSITeTbHOCTH "
IIOBCEIHEBHOM
KU3HU,  HaBBIKAMH
3¢ deKTBHOTO
MIPUMCHCHHSI
MH(OPMAIIMOHHBIX
00pazoBaTeNbHBIX
pecypcoB B yueOHOMH
JeSITeTbHOCTH
1. buoreorexHnonoruu u buoreorexHomorus. NnKC - 2.2. I3 TPK K
3amuTa oOKpyxkaroriei | Onpezenenne Cnocoben
cpenabl OMOTe0TEeXHOIOT U U | HUCHOIB30BaTh
OMOTHIPOMETAILTYPTHUH, COBPEMEHHYIO
OCHOBHbIE TIOHSATHS, | anmaparypy B

16




TEPMUHBIL. TexHonoruu
MOJIyYeHUs  LBETHBIX U
OJIarOPOJHBIX METAJIOB U3
cynbGuaHbIX pya. OCHOBHBIE
NPUHIMUIIBI,  JIeKalume B
OCHOBE

OMOTHUPOMETAIITYPTUIECKUX
TexHoyioruii. PasznooOpaszue

MHUKPOOPIaHHU3MOB,
HCIIOJIb3YEMBIX B
OHOTr€0TEXHOJIOTMYECKHUX
mporeccax
(TaKCOHOMHYECKHE u

(hbU3MOJIOTHYECKUE TPYIIIIBI),
UX OMoreoxumuyeckas u
OMOTEXHOJIOTHYECKass  POJIb.
MexaHu3msl
B3aMMO/JICHCTBHS
MUKpPOOPIaHHU3MOB C
Cyab(UIHBIMA MHHEpaIaMu
Py buorexHonorun
MOJIy4EHHUsI METAJJIOB U3 PYII.
Hcropus pa3BUTHAL.
OcHOBHBIE TEXHOJOTHYECKHE
MPOLECCHI. OrnbIT
MPAKTUYECKOTO MPUMEHEHHS
OMOTrMIPOMETATITYPHUUECKUX
texHojoruil. IlepcrexkTuBbI

pa3BUTHS HOBBIX
HaIlpaBJICHUN B
OMOTrHIPOMETAITYPIHH u
BHEJPEHHUS HOBBIX

OMOTrMIPOMETAIITYPIrHUECKUX
TEXHOJOTUM. bruorexHomornu
JUIsSL perieHus
MIPUPOIOOXPAHHBIX MPOOIEM
B TOPHOMETANTyprUYECKOM
KOMIIJIEKCE (ounctka
CTOYHBIX BOJl OT CYyJb(aToB,
HMOHOB METAJIJIOB, ITMAHUJIOB U

THUOIIMAHATOB).
MuxkpoOuosoruyeckne
METOJIbI MOBBIIIICHUS

Hedreornaun. OnpeneneHue
HePTIHONH MUKPOOUOJIOTUH, U
ee OCHOBHBIX 3ajad.
Muxkpobuosiornyeckue

METOIBI TIOBBIIIICHUS
Hepreormaun B oOmeM
rporiecce pa3paboTKu
HE(PTSIHOTO MECTOPOXKJICHHS.
Cneunduueckue  Qu3MKo-

71a00paTOPHBIX u
MOJIEBBIX  YCIIOBUSX
VIS paboThI c
KUBOTHBIMU u
pPaCTHTEIHHBIM
MaTepuaiom,
TOTOBUTH MaTepuas
Uit 1abopaTopHOro
aHaJIN3a, BBITIOTHSATH
HOJICBbIE u
naboparopHbIe
OHoJOrH4ecKue
HCCIIEI0OBaHUS C
UCIIOJIb30BaHUEM
COBPEMEHHOMN
anmnapatypsl,
MIOJITOTOBUTH
TUAPOOUOIIOTUYECKUE
poObI u/vnm
npernaparbl K
Ka4yeCTBCHHOMY "
KOJIMYECTBEHHOMY
aHaJIn3y,
OpraHu30BaTh cOOp C
I0THAI30PHBIX
TEPPUTOPUIL
IPUPOTHBIX
o0pasioB u
o0ecrnieueHue 1704
XpaHeHue bi (0]
OKOHYAHUS
UCCIIEJIOBAHUS

IHKC - 33.
Brnageer HaBbikamu
WCITIOJIb30BAHHUS
MPUOOPETEHHBIX
3HaHUN U yMEHUU B
MPAaKTUYECKOMN
JeSITeNIbHOCTH u
IIOBCETHEBHOMU
KU3HU,  HaBBIKAMH
3¢ dexkTBHOTrO
MIPUMEHECHHUSI
MH(POPMAITMOHHBIX
00pa3oBaTeNbHBIX
pecypcoB B ydeOHOMH
NEeSTeNIbHOCTH
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XUMHUYECKHE (baxTopsl,
XapakTepHbIe JUI1 He(TIHBIX
MecTopoxaeHuid. OCHOBHbBIE
(GYHKIIMOHATIBHBIE  TPYIIIBI

MHUKPOOPTaHU3MOB
HEPTIHBIX TUTACTOB.
Knaccuueckas cxema
TpoduvecKoit 1enu

3aBOJHAEMOro  He(TIHOTO
wiacra. J{uccuMMISIMOHHAS

cynb(aTperyKIus,
OCyIIECTBIIsIEMAst Ha
MECTOPOKICHUIX HeTH
aHa’POOHBIMH  TE€TEpo- U
aBTOTPO(HBIMHU

MUKpPOOpraHu3MamMu. THIIBI
METaHOTeHe3a B HE(PTIHBIX
iacrax.
HedTrepbiTecHst0MME
MeTa0O0JIUTEHI, X
KJIacCCU(UKAUS U TPUHITUT
neiictBuss B HeTAHOM
wiacre. Kmaccudukanus wu
MIPUHIIAT BbIOOpA
OMOTEXHOJIOTHIA TIOBBIIICHUS
HepTeOTHaYH TUTaCTOB.
Crniocob MO/TABJICHUS
KHU3HEICATSIILHOCTH
cyab(haTpeyLUpYyIOIIHNX
OakTepuili M CHIDIKCHHE
CEepOBOAOPOAA B IUIACTOBBIX
baronaax. ITonsatue
OumopeMenuanus TOYB U
BOJ/IOEMOB.
YTrineBo10poI0KUCISIONINE
MHUKPOOPTaHU3MBI —
0COOCHHOCTH MeTabonu3ma.
@aKkTopbl, BIUAIOIIAE HA
CKOpOCTh CaMOOYHUIICHUS
MouBbl U 3PPEKTUBHOCTD
MpUMEHEHUsT OMOIIpenapaToB
B TIOYBE U BOJHOUN cpee.
[TapameTpsl, TO KOTOPHIM
pasnuyaroTcs Ouompenaparsl
Ui OMopemMenuanuy Mo4YB |

BOJOEMOB. HUctounuku
3arps3HEeHue MOYB,
IMOBEPXHOCTHBIX u
IPYHTOBBIX BOJI
paavoOHyKIMIaMU u
TSOKETIBIMU MeTaJuIaMHu.
Crnioco0bl 3aXOpPOHEHHUS
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KHIKUX PaIrOaKTUBHBIX
OTXOJIOB. Kakne
(Gu3MONOTrNYeCKue  TPYIIIBI

MUKPOOPIraHHU3MOB ABJIAIOTCA
NEPCICKTUBHBIMU ar¢HTaMHn

TSt CO3JIaHuUs
OMOTeOXMMHUYECKOro Oaphepa
Ha nyTH JBHKCHUS
IIOA3EMHBIX BOAO,
3arpsA3HEHHBIX

KOMITOHEHTaMHn KUOAKUX
paaMOaKTHBHBIX  OTXOJIOB.

Binsinue MHKpOOpPraHu3MoB
Ha CHWKEHME  MHIpaluu
MaKpPOKOMITOHEHTOB JKHJIKMX
PAO ¢ TOKOM m©DOA3EMHBIX
BOJI.

CTpyKTypa IMCUMILIMHBI (MOIYJIS )
«'EHETUKA Y TEHETUYECKHUE TEXHOJIOI'MH B ITPOMBIIIJIEHHOM

BUOTEXHOJIOI' »
Taobnuya 2. Oouwan mpyooemkocms OUCUURTUHBL cOcmaensaem 4 3auemHuvix eOuHuy
(144 uacos)
Bun pabotsl Tpyn0oeMKOCTh, 4aCOB TpynoeMKOCTh, 4aCOB
dopma oOyueHUs 0P0O 0P0
Hpoduan buoJsorus kjierku, BuoskoJiorus
I'eneruka
Oo0wmas Tpy10eMKOCTh 144 144
KonTakTHas padoTa: 56 56
Jlexyuu (J1) 28 28
IHpaxmuueckue 3auamus (113)
Cemunapcrue 3ansmus (C3)
Jlabopamopnwie pabomoi (JIP) 28 28
CamocTosiTesibHasi padoTa: 61 79
PacueTrHo-rpaduueckoe 3a1aHue
(PI'3)
Pedepar (P) 13 13
Acce (I)
KonTposbhas pabora (K) 13 13
CamocTosTeIpHOE U3YUICHUE Pa3/IeioB 35 53
Kypcosas patdora (KP)
Kypcosoii mpoexT (KII)
IToaroToBKa U MPOXOKICHUE 27 9
MPOMEKYTOYHOM aTTecTaluu
Bua utoroBoii arrecranun JK3aMEH 3a4eT

Taonuua 3. J/lekyuonnvie 3auamus

Ne Tema
/o
1 Brenenue B qucrumuinay. OCHOBBI OMOXUMHUN Y MOJICKYJISIPHOM T€HETHUKHU.
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MeTaboau3M U peryssius

Mertoapl aHann3a reHoMoB. Merarenomuka. buonapopmaruka

PenaktupoBanue renomoB. CHHTE3 T€HOB

MeTtabonnueckas HHXEHEpHsl.

[ToHsiTHE ¥ OCHOBBI OMO’KOHOMHUKHU

ESG u ycroituuBoe pazpurue. OpraHnudeckast IpoIyKIus

[Ipumeps! ncrosib30BaHNUs OMOTEXHOJIOTHI

[IITamMMbl, My3€H, TATEHTOBAHUE

AmnmnapatHoe oopmiieHHe MUKPOOHOIOTHUYECKUX MPOU3BOJICTB

— =0 |XR|J [N | N

— O

buoreoTexHONOIMY 1 3al1UTa OKPYXKAOLIEH Cpeibl

Tabnuua 4. IIpakmuueckue 3anamus (cemuHapcKue 3aHamus) - He nPedycMompeHsvl

Taonuya 5. Jlabopamopusvie pabomul no oucyuniune (Mo0oynio)

Ne T e MBI

[IpoBogenue TpaHcheKIUM IIa3MUABI B KIETKY, OIICHHBAaHHUE KOMIIETEHTHOCTH KIJIETOK H
3¢ (HEeKTUBHOCTH TPAaHCHEKITUU, CKOPOCTH HAPAOOTKHU Oelika, pa3pe3aHne W CIIMBAHUE MOJICKYJIBI
JHK, wucnons3oBanne weroma IIIIP, pabGora ¢ mnporpaMmMamMu MpOCMOTpa, aHAIHM3a |
peIaKTUPOBAHUS TIA3MUJI, OAHKAMH T'€HETUYECKHX MTOCJICI0BATEILHOCTEHN

Tpanchopmanus mramma Bacillus subtilus mmazmunoit, cogepskamieii reHa anbda-amMuiassl Moz
CWJIBHBIM TTpoMOTOpOoM. OTOOp PEKOMOMHAHTHOTO IITaMMa I10 aMWiIa3HoW akTuBHOCTH. [ILIP-
aHaIMU3 JJI1 TOATBEPKACHUS CTPYKTYphl BCTaBKU. KynpTUBHpOBaHHE MOAU(PHUIIMPOBAHHOTO
mramMmmMa B KoiOe wiu JsaboparopHoM (epmentepe. V3MepeHne pOCTOBBIX XapaKTEPUCTHK
KYJIBTYpBI, €€ aMUJIa3HOW aKTUBHOCTH.

[Tony4yenne mramma Escherichia coli, cogepskamiero lux - onepon u3 Photorhabdus luminescens u
€ro MCHOJIb30BaHKE JUIS 9KOJIOTMYECKOT0 MOHUTOPHHT

BeJ’IOK-HYKJ'ICI/IHOBOG Y3HaBaHUC, PETYIISATOPHBIC Oenku

Perymsmus merabonuzma

bubnuorexu mpoMOTOPOB, TEPMUHATOPOB U CBSI3bIBAHMSI ¢ pOOCOMaMu

4
5
6 Mertoanl aHanM3a TCHOMOB
7
8

Mertabonuueckas HHKEHepUs

[ToaroroBka k 1abopaTopHBIM padoTaM

0 | C-1 mnardpopma

1 | ESG u ycroitunBoe pa3BuTue

2 | DKCKypcUs-IPaKTUKYM

3 | buoreoTeXHOJIOTHH U 3all[UTa OKPYKAIOIIEH cpeabl

Taonuya 6. Camocmosamenvhoe uzyuenue pazoenos OUCUUNIUHBL (MOOY1s)

bubnrorexky mpoMOTOPOB, TEPMUHATOPOB U CBSI3bIBAHMS C pUOOCOMaMU

[ToaroroBka K J1ab0paTopHBIM paboTam

C-1 mmardopma

AW —

ESG u ycroiiunBoe pazpurue

5. Oyenounvie mamepuanvt 0151 MeKyuie20 u pyoesncHoz0 KOHMpPOJia YyCneeaemocmu u
npomesxxcymounou ammecmayuu (Konmpoaupyemote komnemenyuu INKC — 2.2, IIKC - 3.3)

KoneuHbiMH pe3ysibTaTaMd OCBOCHMS MPOTPaMMBbl JUCHUIUIMHBI SBIAIOTCS c(HOPMUPOBAHHBIE
KOTHUTUBHBIE JECKPUNTOPBl «3HATh», «YMETb», «BIAAETh», pPACHUCaHHbIE 1O  OTAEIIBHBIM
KoMIieTeHIusAM. POpMUPOBAHUE ITUX JECKPUITOPOB NPOUCXOAUT B TEYEHHE BCETO CEMECTpa II0
JTanaM B paMKax pa3JIMYHOIro BUJA 3aHITUN U CAMOCTOSTENBbHOM pabOThI.
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B xoxe u3yueHHs OUCLMIIIMHBI NIPENYCMATPUBAIOTCS MeEKyuiuii, pyoexscHvlil KORmMpOoay u
RpPOMENHCYMOYHAA ammecmayus.

5.1. Oyenounvie mamepuanvt 0na mexyuiezo Kouwmponsa. llenv mexkywezo Koumpons —
OLIGHKA pPEe3yJIbTaToB Pa0bOTHI B CEMECTpe M OOecleueHHEe CBOEBPEMEHHOH OOpaTHOM CBS3HM, UL
KOppEKUUU 00y4eHUs], aKTUBU3AIMHU CAMOCTOSITENIbHOM paboThl o0yvaromierocs. OOBbEKTOM TEKYILIEro
KOHTPOJISI SIBIIIIOTCS KOHKPETH3MPOBAHHBIE PpE3ylbTaToM OOyueHus (y4eOHbIC JOCTHIKEHHS) IO
JTUCLUILIIMHE

Texywuii KOHmpoJb yCIIeBaeMOCTH 00ECIEUYMBACT OIEHMBAHHUE XOJa OCBOCHUS JAMCIIUTUIHMHBI
«['eHeTHKa U TEHETUYECKUE TEXHOJIOTHH B MPOMBIIUICHHON OMOTEXHOJIOTHM» U BKIIFOYAET: OTBETHI Ha
TEOPETUUYECKUE BOIMPOCHl Ha MPAKTHUYECKOM 3aHATHH, PEUICHUE MPAKTUYECKUX 3a/ad U BBHINOJIHEHUE
3aJaHUil Ha TPAKTUYECKOM 3aHATUH, CaMOCTOSITEJIbHOE BBINOJHEHUE WHIUBUAYAIBHBIX TOMALTHUX
3aJlaHui  (HampuMep, pelieHue 3a/lad) ¢ OTYeTOM (3alUTOM) B YCTAHOBJICHHBIM CPOK, HaIKMCaHUE
JOKJIaJIOB, peepaToB, AUCKYCCHH.

OrnieHka KauecTBa MOJrOTOBKM Ha OCHOBAHUU BBIMIOJHEHHBIX 3aJaHUM BEJIETCS MpEnoaaBareiieM
(c obcyxneHueM pe3yabTaToB), Oaibl HAUMCISIOTCS B 3aBUCHMOCTU OT CJIOKHOCTH 3a/laHUs
Bonpocvt no memam oucyunnunsl «l'enemuxka u 2eHemuyecKkue mexHoa0ZUU 6 NPOMbIULIEHHOU
ouomexnonozuuy (koutponupyemoie komrnereHmu IIKC — 2.2, TTIKC — 3.3):
dopma KOHTPOJIS: aHAIMTUYECKAs 3alIMCKa

[Ne HpHMepHLIC TCMBbI aHAJIMTUYCCKUX 3aIIMCOK

VYcnemnsle MpuMepbl U3MEHEHHS MeTab0JIn3Ma U Peryssiui ONOCHHTETHYECKUX T'CHOB
U1l pelIeHus 3a1a4 CUCTEMHOM MeTabonmyeckoit nmxenepun (Metabolic grafting,
Retrosynthesis Metabolic Control Engineering u nip.).

OCHOBBI U MOHATUSL OMOPKOHOMUKHU Kak Hayku. [IpoBeneHue ananuza pplHKa, OLIEHKA
MUPOBBIX TPEHIOB U IO3ULIMOHUPOBAHUE OTEYECTBEHHBIX BO3MOXKHOCTEN. [IpennoxuTh
[1yTH pa3BUTUSI OMOPKOHOMHUKH C YUE€TOM PUCKOB. YKa3aThb BO3MOXKHBIE ITYTH UX
[peLICHUS.

buopemenunanus. [IpoBecTu cpaBHUTENBHBIA aHATU3 TEXHOJIOTHH OMOpEeMeIHaIliH,
[IPUMEHSAEMON JIJIs 3alUThl OKPYKAIOLIEN CPebl, C TPAAUIMOHHBIM METOJIOM OYUCTKH,
BBIMOJHSIOIIAM AHAJIOTUYHYIO 3371a4y. Y Ka3aTh JOCTOMHCTBA U HEJJOCTATKH.
[IpennoKuTh peleHns 0 YCTPAHEHHUIO HEIOCTATKOB B IPUMEHEHUU COBPEMEHHOM
OMOTEXHOJIOTHH.

CpaBHUTH C UCIIOJIb30BAHUEM HAyYHOU JIUTEPATyphl IPUPOIHBIE U
reHHOMOAU(DULIMPOBAHHbIE ITAMMBI-IIPOAYLIEHTHI OJTHOTO U3 BUTAMUHOB I10 BEIOODPY
CTYJICHTA.

K‘Qumegzuu QOQM”‘ZO&(IHM}I OUECHOK ¢oueuueauuﬂz VCHIH020 onpoca

YCTHBIN ompoc SBISETCS ONHUM M3 OCHOBHBIX CHOCOOOB y4yéTa 3HAHMM OOydaromierocs Io
muciuiinHe  «['eHeTMKa W TeHETUYeCKHWE TEXHOJOTMHM B IPOMBIIUIEHHOH OHOTEXHOJIOTHH».
Pa3BEpHYTHIII OTBET CTyAEHTA JOJDKEH MPEICTaBIATh COOOH CBSI3HOE, JIOTMYECKU IOCIEA0BaTEIbHOE
coOOIlleHNE Ha 33/IaHHYI0 T€MY, MOKa3bIBaTh €0 YMEHHUE MPUMEHSITH ONPEIeIICHUSI.

B pesynomame ycmmozo onpoca 3Hanus, 00yuaruiezocsa OWEHUGAIOMCA Nno  cledyouieil
wkane:

3 6anna, craBUTCA, €CIIM OOyYaIOLIHICS:

1) TlonHO M3naraeT u3y4eHHbIH MaTepual, 1aéT MPaBUILHOE ONPEIEIICHHOE TMOHSITUH;

2) oOHapyXuBaeT MOHMMAaHHWE MaTepuana, MOXKET 00OCHOBATh CBOM CYXKICHMsS, MPUMEHUTH

3HAHUsl Ha TMPAKTHKE, MPUBECTH HEOOXOIMMBIE MPHUMEPHl HE TOJBKO MO Y4eOHUKY, HO H
CaMOCTOATEIIbHO COCTaBJICHHBIE;
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3) wu3naraetr MaTepual Mociel0BaTeIbHO U MPaBUIBHO C TOUKH 3PEHUS HOPM JIMTEPATYypHOTO
SI3bIKA.
2 fanna, cTaBUTCS, €CITU 0OyUYaIOMIMACS TaéT OTBET, YAOBJICTBOPSIOUINNA TEM K€ TpeOOBaHUSM,
yTo W ;s O6amna «1», HO momyckaeT 1-2 omuOKHM, KOTOpBIE caM K€ MCHpaBisieT, 1 1-2 Hemouéra B
MOCTIEIOBATEIILHOCTU U SI3bIKOBOM O(DOPMIICHUH H3JIaraeMoro.
1 6ann, craBuTcs, ecid OOYYAIOIIMICS OOHAPY)KHMBACT 3HAHWE M IMOHUMAaHUE OCHOBHBIX
MMOJIOKEHMI TAaHHOM TEMBI, HO:
1) wu3nmaraer Matepuas HEMOJIHO U JOIMYCKAeT HETOYHOCTH B ONIPEICIICHUH TIOHSTHIA,
2) He yMeeT JOCTaTOYHO IIIyOOKO M JIOKa3aTelbHO OOOCHOBATH CBOM CYXKICHUS M TPUBECTU
CBOM IIPUMEPBHI;
3) wu3naraer Marepuan HEMOCIeJI0BaTeIbHO U JIOMYCKAET OIIMOKH B S3BIKOBOM O(OPMIICHUU
H3J1araeMoro.
0 6annos, craBuTCS, ecnM OOydaroUMiics OOHApy)KMBaeT HE3HaHHWE OONblIeld YacTu
COOTBETCTBYIOIIETO pa3jieia H3ydaeMoro MaTepraa, A0IycKaeT OmuOKu B (POPMYITHPOBKE.
bamner «1», «2», «3» MOTryT CTaBUTbCS HE TOJIBKO 3a €IUHOBPEMEHHBIA OTBET, HO U 3a
paccpeOTOYEHHBIN BO BPEMEHHU, T.€. 32 CYMMY OTBETOB, JIaHHBIX CTYJIEHTOM Ha MPOTSKEHUH 3aHSATHSL.
5.1.2. _Quenounvie mamepuaivl 0ji_CaAMOCMOAMENbHOU padombl_odyuarouiezocsa (munosvle 3adayiu)
(koumponupyemwie komnemenyuu INKC — 2.2, TIKC - 3.3):
[lepeyeHp THITOBBIX 3amad JJISi CaMOCTOSITEIBHOW PadOThI C(HOPMHUPOBAH B COOTBETCTBHH C
TEMaTHKOW JabOpaTOPHBIX 3aHATHH 10 AUCHUIUIMHE «['@HeTHKa W TCeHETHYECKHE TEXHOJIOTHMH B
MIPOMBIIUICHHOM OMOTEXHOIOTHU

Ne IIpumepHbIe TEMbI

1 /1 mocnenoBarenbHocTU Oenka SpCas9 (unentudukarop B 6asze manusix GenBank
Q99ZW2.1) wnaiigute myTeM MMOWCKa B 0a3aX JaHHBIX psAJ OCJIKOB TOMOJIOTOB C
MICHTUYHOCTBIO TocienoBaTenbHocTH He MeHee 70%. IlocTpoiiTe MHOKeCTBEHHOE
BblpaBHUBaHWE. [lyreM mnoucka W aHaiuM3a HAy4YHOM JMTEpaTypbl OIPEAECIUTE
(parmMeHT/nOMeH Oenka, OTBEYalOIIMK 3a cBA3bIBaHHe PAM-mocienoBaTenbHOCTH
J/IHK CRISPR-Cas xommiekcom. MHcmonb3yss MHOMKECTBEHHOE BBIpAaBHHBAHUE,
[TpoaHaTH3UPYITe BapuabenbHOCTh 3TOTO IOMEHA Y Pa3HbIX BUJIOB OaKTepHil.

ESG. BriObepure KOMMNAaHHIO, KOTOpas pealu3yeT TMpPOLECChl, CBS3aHHBIE C
MICIIOIb30BAaHUEM TPOMBIIIUICHHBIX OuMOTexHoJoruid. Crhemaite OOIIYyIO OIIEHKY €ro
pddextuBHOCTE 1O ESG-akropam. VYiaenute ocoboe BHUMaHME CIEAYIOLUIMM
XapaKTePUCTUKaM: BIMSHHE Ha OKpYXaromyw cpeny (armochepy, ruapocdepy,
iuTocdepy), oOpalieHre ¢ 0TX01aMu, pUCKHU, 0€30I1aCHOCTh IPUMEHEHU S TEXHOJIOTHH.
BrisiBuTe npobiieMHble obsacTu. [Ipeanoxkure cTpaTeruio najibHEHIIero pa3BuTus, ¢
YCJIOBHEM peIIEeHUs] BBIABICHHBIX MpoOsieM. OLeHuTe NOTeHIMaN JalbHeHIero
[IPUMEHEHHSI aHATM3UPYEMON TEXHOJIOTHH.

3 [Ipoananu3upyiiTe MPOEKT, HaJ KOTOPHIM BbI CAMOCTOSITENIBHO paboTaeTe B paMKax
Moayss “I'eHeTHKa ¥ TeHeTUYECKHE TEXHOJIOTHH B MPOMBIIIICHHONH OMOTEXHOJIOTHH .
OrieHUTE Ball MPOEKT C TOYKH 3PEHHS €ro BIUSHUS Ha OKPYXKAIOUIYIO Cpeay H/Win
BO3MOXHBIX PHCKOB €r0 pealin3alvu. B ciydae BBISBICHUS HETaTUBHOI'O BIIMSTHUS,
QIanTUPYHTE HEOOXOUMbIE KPUTEPUU B COOTBETCTBUHU C IPUHIIUIIAMU U KPUTEPUSIMU
YCTOMYMBOIrO pa3BUTHS. B ciydae BBISBICHUS PUCKOB, MPEJIOKUTE BAPUAHTHI IO MX
CHIKCHUIO WIIH YCTPAHECHMUIO.
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Ha ocHOBe NOJYYEHHBIX pE3yJIbTaTOB NPU HEOOXOAWMOCTH CKOPPEKTUpPYHTE
CTPATETUIO TAJbHEUILErO IIJIAHUPOBAHUS U BBIIIOJHEHHUS [TPOEKTA;

TH TIPOAHANIM3UPYITE MPoOIeMy CyIIECTBYIOIIETO IPOU3BOICTBA, MPEIIOKEHHBIE UM
CIIOCOOBI pelIeHMs, a TaKKe Balle MPeaoKEHUE IO PEeUIeHHI0 MpoOiIeM WU
CHUIKEHUIO PUCKOB UX BOZHUKHOBEHHUSI.

Hanpumep:

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

Pemenue - komnanus Jekjaapupyer npuBepxkeHHocTs ESG-npuHIunam u ¢ KaxasiM
[OJIOM YBEJIIMUMBAET CBOM BJIIOKEHUS B SKOJOTUUYECKHE IMPOEKTHI:

- HEIpEpbIBHBI MOHUTOPHUHI  COCTOSIHUS  OKpY)Karolled cpeasl  BONIM3U
PACIIOJIOKEHUS TPEANPUATUNA U TPOBEACHUE MEPOIIPUATUI IO €€ COXPAHECHHUIO;

- TIOCTEIECHHBIM IMEPEXO] K HCIOIB30BAHHUIO CYXOIO CKIAJIUPOBAaHUA OTXOIOB OT
ropHooObIBatoIeit 1 oOpalaThiBaloOlIel MPOMBIIUIEHHOCTH OT TPaJUIMOHHOTO
BO3BE/IEHUS JaMO C LIEJIbI0 CHUKEHMSI PUCKOB, CBA3AHHBIX C YTEUKaMH M aBapUsSMHU.
Pe3ynbTar - WMTOrOM MOCTOSHHO MPOBOJMMBIX MEPONPUITUNA IO COOIIOIECHUIO
ESGnpunnunos kommanus «[lonumeranm» 4eTBEpThIA pa3 MOJAPs 3aHUMAET IEPBOE
MECTO B PIHKHUHTE.

Kakre OMOTEXHOJNOTHMH MOTJIH OBl TakXe I[MOMOYb KOMITAHWM 3aKPENHTh CBOU
pe3ynbTar?

Kpumepuu ¢hopmuposanusa oyenox no 3a0anuam 0asa camocmoamenvHoll padoomesl cmyoeHma
(munoevle 3a0auu):

«omauunoy (3 6amna) - oOyJaromMiics MoKazaia rIyOOKHe 3HaHHs MaTepualia Mo MOCTABICHHBIM
BOMPOCaM, TPAMOTHO, JIOTUYHO €r0 M3JIaraer, CTPyKTYpUPOBAI U JeTalu3upoBan uHopMaluio, uderas
MIPOCTOTO TIOBTOPEHUSI MH(MOPMAIMK U3 TeKcTa, MH(OpPMAIU TpeACTaBlIeHa B IepepabOTaHHOM BHJIE.
CB0OOJHO HCTIONB3yeT HE0OXOIUMble (OPMYJbl MPU pEIICHUH 3a]1ay;

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

«yooenemseopumenvroy (16amr) - oOydaromuicss HWMeeT 3HAaHUS OCHOBHOTO MaTepuana 1o
MIOCTABJIEHHBIM BOIIPOCAM, HO HE YCBOWJI €r0 JieTajlel, JOMycKaeT OTJeIbHble HETOYHOCTH MIPU pEeLIeHUN
3aja4;

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

5.1.3. Ouenounvie mamepuanvl 01 6vlnonenus peghepamos
Ilpumepnvie memot pegpepamoe no oucyunaune «I'eHeTHKA U TeHeTHYECKHE TEXHOJIOTHU B
NPOMBILLIEHHOH OMOTEeXHOJI0TUW» Kormponupyemovie komnemenyuu IIKC — 2.2, IIKC — 3.3):

1. ®uU3MKO-XUMHUYECKHE OCOOEHHOCTH CTPYKTYphl HYKJIEHMHOBBIX KHCIOT. DU3NKOXMMHUYECKHE

0COOEHHOCTH CTPYKTYpPBbI U GYHKIIMOHUPOBAHUS OENKOB U (hEPMEHTOB.

MexaHu3mbl (EpPMEHTATUBHOTO KAaTaIN3a U KHHETHKA (DePMEHTATUBHBIX PEaKIIHii.

Pacripenienienrie  OCHOBHBIX oOTpaciell xoszsiiictBa. Omnucanue npumMepa(oB) HCHOIb30BaHUS

OMOTEXHOJIOTUI B paMKax BHIOPaHHOM oTpaciu.

4. Otxonbl. OTXO0MBI - HETaTUBHBIN PE3ybTAT IPOMBIIIIIEHHOCTH WM HEHHBIN pecypc. PackpsIiTe Temy
Ha KOHKPETHOM IPUMEpE

5. MukpoOHONOrHueckuii CHHTE3 JIEKApCTBEHHOTO Mpemnapara. PackpblTh TeMy Ha KOHKPETHOM
puMepe

wN

Memoouueckue pekomenoayuu no Hanucanuio pegpepama
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Peghepam — mpoAyKT CaMOCTOATENBLHOUW PAa0OTHI CTYIEHTA, MPEACTABIAIONUINNA co0ON KpaTkoe
U3JI0)KEHUE B MHMCHbMEHHOM BHJIE€ IOJTYYEHHBIX PE3yJIbTaTOB TEOPETUYECKOTO AaHAIN3a OIpEAETICHHON
Hay4YHOU (y4eOHO-MCCIIeIOBATENIbCKOM) TEMBbI, IJIe aBTOP PACKPBIBAET CYTh HCCIIEAYeMO MpoOIeMBbl,
IPUBOJUT Pa3JIM4Hble TOUYKH 3PEHHUs, a TAKKE COOCTBEHHBIE B3IVIAJbl Ha HEe.

N3noxeHHOe MOHMMaHue pedepara Kak LEIOCTHOTO aBTOPCKOTO TEKCTa ONpPEAEIsieT KPUTEPUU
€ro OLICHKHU: HOBH3HA TEKCTa; 0OOCHOBAHHOCTb BbIOOpPA HMCTOYHHUKA; CTENEHb PACKPBITHS CYLIHOCTH
BOIIPOCA; COOMIOIEHHS TPEOOBAaHUI K O(OPMIICHUIO.

Tpeboeanusa k peghpepamy: O6muii 006EM pedepara 20 muctoB (mpudt 14 Times New Roman,
1,5 unrepsan). [lonst: BepxHee, HIKHEe, TpaBoe, JieBoe — 20MM. AO3arHblid otctyn — 1,25; Pucynku
JOJDKHBI  CO37aBaThCsl B  LMKIMYECKMX pelakropax MM Kak pucyHok Microsoft Word
(crpynmupoBaHHbIii). TaOauIbl BHIMONHATE TaONMWYHBIMU siuelikamMu Microsoft Word. CkanupoBanue
PUCYHKOB M TaONMIl HE Jomyckaercsi. BelpaBHMBaHME TeKkcTa (IO IIMPHUHE CTPAHMILBI) HEOOXOAMMO
BBINOJIHATH TOJIBKO CTaHIAAPTHBIMU CIIOCOOAaMH, a HE C TIOMOIIbI0 IpobenoB. PazMep TekcTa B pucyHKax
u Tabmunax — 12 kerip

OO0s3arenbHO  HaNMWYME: cojAepkaHus (CTpyKTypa paOOThl € yKa3aHHEM pas3felioB U HX
HayaJIbHBIX HOMEPOB CTPaHMULL), BBEJCHUS (AKTyalbHOCTb TEMBbI, LI€Jlb, 3a/1a4H1 ), OCHOBHBIX

pas3znenoB pedepata, 3aKIIOUCHHS (B KPATKOM, PE3IOMUPOBAHHOM BHJIE OCHOBHBIEC TIOJIOXKEHUS pabOThI),
CIHCKA JIUTEPATYpPHI C YKa3aHUEM KOHKPETHBIX HCTOYHHUKOB, BKIIIOYAs! CCHUIKA HAa VHTEpHET-pecypchl.

B Tekcre cchlika Ha UCTOYHUK JIENaeTCsl MyTeM yKazaHUs (B KBaJPAaTHBIX CKOOKaX) IMOPSIAKOBOTO
HOMEpa LIUTHUPYEMOU JTUTEPATyphl U Yepe3 3aMsITyI0 — HUTUPYEMbIX CTPAHULl. YpoeeHns opuzunanvHocmu
mexcma — 60%.

Kpumepuu oyenxu pepepama:

«omauunoy (4 Oaiya) CTaBUTCS, €CJIM BBITIOJHEHBI BCe TPEOOBAHMS K HAMMCAHUIO U  3alUTE
pedepara: obo3HaueHa mpobiIeMa M OOOCHOBaHA €€ aKTyalbHOCTh, CJAETAaH KpaTKUH aHajIu3
pa3IMYHBIX TOYEK 3pEHUS Ha paccMaTpUBaeMyr0 MpoOJeMy U JIOTHYHO H3JI0KEHAa COOCTBEHHAs
no3unusi, chopMyIHpPOBaHBI BBIBOJBI, TEMa PACKpPHITA MOJHOCTHIO, BBIACPKAH 00BEM, COOJIIOIEHBI
TpeOoBaHMsI K BHEIIHEMY OGOpPMIICHHIO, JaHbl MPAaBUIbHBIE OTBETHl HAa  JIOMOJIHUTEIbHBIE BOIPOCHL
OOyuaromuiicss TPOSIBIJI MHUIMATUBY, TBOPYECKHHA IMOIXOM, CHOCOOHOCTh K BBITIOJIHEHHUIO CIIOMHBIX
3aJaHui, OpraHNW3alMOHHBIE CIIOCOOHOCTU. OTMeuaeTcs CHOCOOHOCTh K MyOJIMYHOM KOMMYHMKALIUH.
JlokymeHnTanus npeacrasiieHa B cpok. [lomHocThio oopMiieHa B COOTBETCTBHHM € TPEOOBAHUSAMU

«xopowoy (3 Oamna) — BBIIOJHEHBI OCHOBHBIE TpeOoBaHMA K pedepary W €ro 3aliuTe
BBITTOJTHEHBI, HO TIPU 3TOM JIOMYIIEHBl HEJOYETHL. B YaCTHOCTH, UMEIOTCS HETOYHOCTH B H3IIOKEHHUU
MaTepuana; OTCYTCTBYeT JIOTMYecKas MOCIEA0BaTeIbHOCTh B CYXKJACHHUAX; HE BBIAEpX)aH O0BEM
pedepara; uMeroTcs ymymeHus B O(GOpPMIICHWH; Ha JOTOJHUTEIBHBIE BOMPOCHI TPH 3aLIUTE JTAHBI
HenoJHble OTBEeThl. OOydaromuiicss JOCTaTOYHO TOJIHO, HO 0€3 HMHUIMATHBBI U TBOPUYECKUX HAXOIIOK
BBITTOJTHIJT BO3JIO’KEHHBIE HA HETO 3a1a4d. JIOKyMeHTanusi MpecTaBiIeHa JOCTaTOYHO MOJTHO U B CPOK,
HO C HEKOTOPBIMH HeJopaboTKaMu

«yooenemeopumenvuoy (2 6anna) — UMEIOTCS CYIIECTBEHHbIE OTCTYIUICHHS OT TpeOOBaHUN K
pedepupoBaHuio. B yacTHOCTH, TeMma OCBellleHa JHIIb YaCTUYHO; JIOMYIICHbI (DaKTHUECKHe OIMMUOKU
B colepXaHuu pedepara WIM TpPH OTBET€ HA JOIOJIHUTEIBHBIE BOMPOCH; BO BpEMs 3aIllUTHI
oTcyTcTBYeT BBIBOA. OOyyaromiuiicss BBIMOTHHI OOJBIIYI0 YacTh BO3JIOXKEHHOM HAa HEro paboThI.
JlomyIiieHbl CyIIeCTBEHHbBIE OTCTYIUICHUs. JIOKyMeHTanus CaHa CO 3HAYUTENILHBIM Omo3/1anueM (0omee
Henenu). OTCYTCTBYIOT OTJENIbHBIE (PparMeHTHI.

«HeyoosnemeopumenvHoy (MeHee 1 Oamma) — Tema pedepara HE packpbiTa, OOHAPYKUBACTCA
CYIIECTBEHHOE HEMOHMMaHue MpobiemMbl. OOydaromuiicss He BBIMOJHUI CBOW 3aJa4d WU BBITIOTHILT
JIMIIG OTJIENIbHBIE HECYIIECTBEHHBIE TIOpydeHus. JJOKyMeHTalus He ClaHa.

5.1.4. IlepeyeHb NPUMEPHBIX BONPOCOB K dK3aMeHy (KoHTposnpyemsble komnereHuuu [IKC- 2.2, ITKC- 3.3):

1. OcHOBHbIE T€HETHUECKHE MTPOLIECCHI B KJIETKaX MUKPOOPTaHU3MOB U UX PEryJISILIHsL.
2. MexaHu3Msl o01Iel U calT-crienupuIecKoil peKOMOMHAITUH
3. TpaHCKpUNIMS U €€ PEryJisIusl Ha Pa3IMYHbIX YPOBHSX.
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A

14.

15.

16.

17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31
32.
33.
34.
35.

MeTo1bI TeHETUYECKOTO OOMEHA

I'eneTnueckas Tpanchopmarus, MpuUpoIHAs U UHIYIIUPOBAHHAS.

Oo6mue npeacTaBiieHus 0 MUKpoOHOM MeTabonusMme. [lonsTue katabonmu3ma u anabonu3ma, oo1me
MeTa0OJIMYECKUe MPEANICCTBEHHUKH, IIepeada SHEPTUH B KIIETKaX.

enTpansHbiii MeTabom3M E.coli mpu pocTe Ha MIIFOK03€ U IPYrUX caxapax.

Pa3zHo0Opasue u CTpyKTypa reHOMOB IIPOKAPUOT U 3YKAPHOT.

MeTobl CEKBEHUPOBAHHUS IIEPBOT0, BTOPOTO, TPETHETO MOKOJICHHIA.

. Merosl 00paboTku maHHBIX cekBeHupoBanus. Kapruposanue punos. [lonck myramuii.

. Ananu3 qudQepeHmanbHOi SKCIIPECCHH TeHOB.

. buonornyeckue 6a3pl aHHbIX. [lonck B Ononornuyeckux 6azax JaHHBIX.

. MetaGonuueckasi HHXEHEpUs — onpeeseHne; pyHaaMeHTaabHast HalpaBIeHHOCTh UCCIIETOBaHUN

U UX MIPaKTHYeCKasi 3HAUMMOCTb. DTallbl pa3BUTHUS, METOAO0JIOTHYECKasi OCHOBA U MPUHILIUIINATbHBIC
paznuyus.

[Ipumepbl BbIIAIOIIUXCS  YCIIEXOB COBPEMEHHOM MeTaboNIMYecKoil uHXkKeHepuu (co3aaHue
IIPOJYLIEHTOB aMUHOKUCJIOT, U3BECTHBIE MOHOMEDPHI JUIsl CUHTE3a noaumepoB (1,3-mpomnanauon),
anTOnoTHKOB (7-ADCA), NCKycCTBEeHHbIE MOHOMEPHI AJis CHHTe3a nonumepos (1,4-0yranaunon),
apTEeMHU3UHUH, OMOTOILTUBO (M30-0yTaHOII)).

CoBpeMEHHbIE METOABl PEJAKTUPOBAHUS TE€HOMOB MHUKPOOPraHu3moB. OT MIIa3MHUIHBIX
Moau(uKanuii A0 paHAOMHU3ALMU LEJIEBBIX MOCIEAOBATEIHLHOCTE B XPOMOCOME HAa OCHOBE
PEKOMOMHHUPHUHTA C CENIeKIHel (YCTOMYMBOCTh K aHTHOMOTHKAM) M KOHTpa-cenekmnuen (SacB, I-
Scel, CRISPR/Cas).

Kparkast XxapakTepucThKa KOMIIOHEHTOB COBPEMEHHOIO JTala HCCICJOBAHUN CHUCTEMHOU
MeTaboIueCcKON NHKEHEPHH

Omnpenenenue, 3a1a41 U e OMOIKOHOMUKH.

Otpacnu Ouo’koHOMUKH. VIX conepkaHue U pa3BUTHE.

[IpakTHyeckoe MpUMEHEHUE U BIMSIHAE OMOIKOHOMUKHU Ha MTPOU3BOICTBEHHBIE ITPOLIECCHI.
[ToTennuana pa3BuTHs OHOPKOHOMHKHU B MUPE - TPEHIbI K BO3MOYKHOCTH.

OTteuyecTBEHHBIE BO3MOXXKHOCTH Ppa3BUTHS OMOPKOHOMHKH (C TO3WIUH HAYYHO-TEXHHUYECKOTO,
TE€XHOJIOTUYECKOTO YpPOBHS, C OIIEHKOM IEpPCIEeKTUB OTEYECTBEHHBIX MPOU3BOJICTBEHHBIX
BO3MO>KHOCTEH).

Poinb 1 MecTO OGMOTEXHOIOTHUI B OMO3KOHOMUKE.

JIBoiiHOE MprUMeHeHne ONOTEXHOJIOTUH.

buonorunyeckas 6e3onacHOCTb. KOHTpOJIb, HEraTUBHBIE CLIEHAPUH, CITOCOOBI ITPEIOTBPAILICHHS.
VYcioBus MprUMEHEHMs] OMOTEXHOJIOTHI B PA3JIMYHBIX OTPACISIX M MEPCIIEKTUBBI UX PA3BUTHS.
3HayeHue OuonpenapaToB B 100bIUE YIIIEBOJOPOJHOTO ChIPbs U MOTEHLIMANIE €T0 MepepaboTKH.
Bmusitane ESG Ha pBIHOK - OLIEHKA PUCKOB, HHTETPAIUS, BO3MOKHOCTH.

WNuaukatopsl ycroitunBoro pa3putus. @opMUpoBaHUE U POJIb PEUTHHTA.

Omnpenenenne MTaMMOB, UX TPYIIIBI M XapaKTEpPHbIE 0COOEHHOCTH.

[lenoyka TEXHOIOTUYECKOT' O Mpoliecca.

Heob6xomumoe o0opynoBaHue AJis MPOU3BOJICTBA OMOTIPETapaToB.

MerTob! BbIAETICHNUS U OYMCTKU MIPOTYKTOB OMOTEXHOJIOTHH.

[TonsiTre mabopaTopHbIi periaMeHT. XapakTepHble 0COOEHHOCTH.

[ToHATHE MPOMBIIUIEHHOTO perjlaMeHTa. XapakTepHble 0COOEHHOCTH.

TpymHOCTH MacmITaOMPOBAHUS TEXHOJIOTHU B YCIOBUSIX KPYITHOTOHHAXKHOTO TIPOU3BO/ICTBA.

Kpumepuu gpopmuposanusa oyenox no npomexcymounoi ammecmayuu:
«omauynoy (30 G6amoB) — monydaroT oOydaroluecsi, KOTOpble CBOOOJHO OPHUEHTHPYIOTCS B

MaTepHaie U OTBeHaroT 0e3 3aTpyaHeHnil. O0ydaronmiics coco0eH K BBITOTHEHUIO CIO0XKHBIX 3aJaHUH,
MIOCTaHOBKE IieNiell M BbIOOpe myTed ux peanusanuu. Pabora BbINOJHEHA MOJTHOCTHIO 0€3 OHIMOOK,
pemiero 100% 3ananuid;

«xopowo» (20 OamioB) — TOMY4arOT OOYYarOIIMECs, KOTOPbIe OTHOCHUTEIHHO TOJIHO

OPHUCHTUPYIOTCA B MATCpHAJIC, OTBCUAIOT oe3 33.prI[HeHI/II71, AOMMYCKAKOT HE3HAYUTCIBHOC KOJMYCCTBO
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omnOok. OOyyaronuiicst CIoCOOCH K BBIMOJIHEHUIO CIIOXKHBIX 3a/laHuil. PaboTa BBIMONHEHA TOTHOCTHIO,
HO HMMEIOTCS HE Oojiee OJHOM HerpyOol OmwMOKH M OJHOTO Hemodera, He Oojiee TpexX HEI0YETOB.
JlomyckatoTcsi He3HAUUTENbHbIE HETOYHOCTH IIPH pelIeHuu 3aaad, pemeHo 70% 3anay;

«yooenemeopumenvho» (10 6amI0B) — Mmoay4yaroT oOydaromiuecs, y KOTOPBIX HEAOCTaTOYHO
BBICOK YPOBEHb BJaJCHHS MaTepuaioM. B mporecce oTBeTa Ha 3K3aMEHE JIOMYCKAIOTCS OLIMOKH U
3aTPyIHEHUS TPU U3JIOKeHHH Marepuana. OOydaromuiics MpaBUILHO BBIMOJIHWI HE MeHee 2/3 Bcel
paboThI WK JOMYCTHI HE OoJiee OAHOW Tpy0oii OMMOKK U JIBYX HEIOYETOB, HE Ooliee OJHOHN TpyOoii
U OJHOW HerpyOoi omuOku, He Oosee Tpex HerpyobIx OmMOOK, OJHOW HerpyOoi. OOydaronuiics
3aTpyJHSETCd C IPAaBUIBHOM OLIEHKOW IPEAJIOKEHHOM 3aJauM, 1aeT HENOJHBIM OTBET, pemeHo 55%
3azauy;

«HeyooeiemeopumensvHo» (MeHee 10 0aIOB) — MOMy4YarOT 00yUYaAIONIHECs], KOTOPBIE JOMYCKAIOT
3HayuTeNIbHbIe OomMOKK. O0yJaromuiics UMeeT JHIb HauyalbHYIO CTEIIEHb OpPHUEHTAIH B MaTepuaie. B
paboTe yrcio omMrOOK U HEJOUETOB IMPEBBICHUIIO HOPMY JUIS OLIEHKU 3 WIIM TPAaBUIILHO BBIITOJHEHO MEHEe
2/3 Bceit paboTsl. OOyyarouuiics JaeT HEBEPHYIO OIICHKY CUTYallH, pemeHo Mmenee 50% 3amay.

6. Meroguyeckue MaTepHalibl, ONpelesilOlIde NPOULeAyPbl OLECHMBAHHWS 3HAHMI,
YMeHM i, HABBIKOB M (WIH) ONBITA 1eATeJTbHOCTH

MaxkcumanbHas cymma (100 6amnoB), Habupaemast CTYACHTOM IO AMCLUUIUIMHE BKIIOYAET
JIB€ COCTaBJISAOILIHE!

— nepeas cocmaenaujas — OLEHKA PpErylsipHOCTH, CBOEBPEMEHHOCTH W KayecTBa
BBIIIOJIHEHUS CTYIEHTOM Y4eOHOH paldoThl MO M3YyYEHUIO IUCHMIUIMHBI B TEYEHUE NEepHuoja
W3YYeHHUs AUCLUHUIUIMHBI (CEMECTpa, UM HECKOJIbKUX ceMecTpoB) (cymma — He 6ozee 70 Gamio).
bannbl, XapakTepusyomuye ycrneBaeMoCTh CTYJEHTA 10 JUCLUIUIMHE, HAOUPAIOTCS UM B TE€UYECHHUE
BCEro neproia o0y4eHus 3a U3y4eHHe OTAEIbHBIX TEM M BBIIIOTHEHHE OTEIBbHBIX BUJIOB padoT.

— emopas cocmasnAlowas — OLUEHKa 3HaHUM CTyJIeHTa IO pe3ysibTaTaM IpPOMEXYTOYHON
atrectanuu (He 6omee 30 —6amioB).

Kpurepuem oneHkn ypoBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIMH B paMKax y4eOHOMH
JTUCIUILINHBI SBISIETCS SK3aMEH.

Ilenvto npomesrcymounvix ammecmayuii N0 JUCUUIUIMHE SIBISETCS OLEHKAa KauecTBa
OCBOEHHS TUCIUIUINHBI 00y4aIOIUMUCS.

Kpumepuu oyenku kauecmea 0ceoeHusn OucCyunIunbl

Ouyenka «omauunoy — om 91 0o 100 6annoe — TEOPETUUYECKOE COJEPKAHHME Kypca
OCBOEHO IOJTHOCThI0, O€3 Mpo6esoB, HE0OXOUMbIE MTPAKTUYECKUE HABBIKK PA0OThI C OCBOEHHBIM
MarepuasioM chopmupoBaHbl. Bece mpegycMoTpeHHbIe porpaMMoi oOydeHusl ydeOHbIE 3a/1aHus
BBITIOJTHEHBI, KAYECTBO UX BBIMIOJHEHHs OIIEHEHO YHMCIIOM OasioB, ONM3KUM K MaKCUMaIbHOMY.
Ha »sK3aMeHe CTyAeHT JeMOHCTpUpYET TINyOOKME 3HaHHSA MPEeLyCMOTPEHHOrOo MpOrpamMMoi
Marepuaia, yMeeT YeTKO, JAKOHUYHO M JIOTUYECKH MOCJIEI0BATEIbHO OTBEYATh HA IOCTABICHHBIE
BOIIPOCHI.

Ouenka «xopouio» — om 81 0o 90 6an106 — TEOPETUUECKOE COAEPIKAHNE Kypca OCBOEHO,
HE0OXOMMbIE TPAKTUYECKHE HABBIKU pabOThl C()OPMUPOBAHBI, BHIIIOJIHEHHbIE Y4eOHBbIE 3a/1aHUS
coJiep’KaT HEe3HAUMTEeNbHble OMMOKH. Ha sk3aMeHe CTyAeHT IEeMOHCTPUPYET TBEpAOE 3HAHUS
OCHOBHOTO (MIPOTPaMMHOI0) MaTepuaiia, yMeeT 4YeTKO, TPAMOTHO, 0€3 CYIIECTBEHHBIX HETOUHOCTEH
OTBEUYaTh HA IIOCTABJICHHBIE BOIIPOCHI.

Ouyenka «yooenemeopumenvno» — om 61 0o 80 6annoe — TeopeTUUECcKOe COJIEpPKAHHE
Kypca OCBOEHO HE IOJHOCTHbIO, HEOOXOJUMbIE MPAKTUYECKUE HABBIKM PabOThl C(HOPMHUPOBAHBI
YaCTUYHO, BBHITIOJHEHHBIC y4eOHBIC 3aJaHus cojaepkar rpyoObie ommOku. Ha sk3ameHe cTymeHT
JI€MOHCTPUPYET 3HAHUE TOJILKO OCHOBHOTO MaTepHalia, OTBETHI COJEpXkAaT HETOUYHOCTH, ciabo
apryMeHTUPOBaHbl, HapyIlIeHa ITOCJIEeI0BATEIbHOCTh U3JI0KEHNUS MaTepraa

Ouenka «neyooenemeopumenvuo» — om 36 00 60 6ann0é — TEOPETUUECKOE COJICPKAHUE
Kypca HE OCBOEHO, HEOOXOIMMBbIE NPAKTHUYECKHWE HaBBIKKU pabOThl HE  C(HOPMHUPOBAHBI,
BBITIOJIHEHHbIE yueOHbIE 3a/1aHusl COiepKaT TpyOble OUIMOKH, JOMOIHUTENbHAS CAMOCTOSTEIbHAS
pabora Haj MarepuajioM Kypca HE MpHUBEIET K CYIIECTBEHHOMY IIOBBIIICHHIO KadyecTBa
BBINOJIHEHNS Y4eOHBIX 3afjaHuil. Ha sKk3aMeHe CTYAEeHT AEMOHCTPUpPYET He3HAHHE 3HAYUTENbHOU
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YacTH MaTepualia, CyIIECTBEHHbIC OIUIMOKM B OTBETaxX Ha BOIPOCHI, HEyMEHUE OPUEHTUPOBATHCS
B MaTepuasie, HE3HaHNUE OCHOBHBIX MOHATUI JIHUCLUIUIMHBIL.

Tunossle 3aganus, odecneunBaromue popmuposanue komnerenuuii IIKC - 2.2 IIKC
—3.3. npeacrasBieHsbl B Tadauue 7.

Taﬁ.lmua 7. Pe3y.]'II>TaTbI O0CBOCHUSA y‘leﬁHOﬁ AUCHUILVIMHBI, MOAJICKAIIUE ITPOBEPKE

PesynbTartsl 00yyenus

OcHOBHBIE TOKA3ATEJIN OLEHKH

Buj oneHo4uHoOro

Pe3yJbTaTOB 00y4eHUsI MaTepuaia,
(koMIeTeHLH)
o0ecneyuBaloIue
¢opmupoBanue
KOMIIeTeHI U
IKC - 2.2. Cnocoben 3naem: Tunosbie OIICHOYHEbIE
HCIIOJIb30BaTh COBPEMEHHYIO MaTcpualibl I yCTHOTO
anmaparypy B J1a00OpaTOPHBIX onpoca (paszen 5.1.1)
M TOMEBBIX YCIOBHAX TS THIIOBbIC TECTOBBIC 3aJlaHUS
paboTBl € JKUBOTHBIMH H (pasnen 5.2.2.);
IIPUMEPHBIE TEMBI NOKJIAI0B
PaCTUTENBHBIM  MaTEPUAIIOM, (pasien 5.1.5);
TOTOBUTL  Matepuait ULl THITOBBIC OIICHOYHBIC
n1abopaTopHOTo aHasnusa, MaTepHaTBl K JK3aMeHy
BBINIOJIHATh MIOJIEBBIE " (pasmen 5.2.)
n1abopaToOpHbBIC
OMOJIOTUYECKHE
HCCIIEI0BAHUSA c
HCIIOJIb30BAHUEM
COBPEMCHHOH  amIaparypel, Tunosele OLICHOUYHbIE
IIOATOTOBUTH Marepuanbl Uil YCTHOI'O
TUAPOOMOIOTHUECKUE TIPOOBI ompoca (pazzmen 5.1.1)
u/unu Ipernaparsl K THIIOBBIE TECTOBBIC 3aJlaHUS
Ka4eCTBEHHOMY u (pasmen 5.2.2.);
KOJIMYECTBEHHOMY  aHaJIu3Yy, IPUMEPHBIE TEMBI JIOKJIa/10B
OpraHM30BaTh cbop C (pasnen 5.1.5);
NOHAT30DHBIX  TEpPUTOpHiL THITOBBIE OIICHOYHBIE
MaTepHaibl K IK3aMeHy
NPUPOAHBIX ~ OOpasloB U (pasaen 5.2.)
o0ecrieyeHrne UX XpaHeHHe 10 pasi
OKOHYaHUA UCCIICAOBAHUA - COBPEMEHHOEC COCTOSIHUEC Tumnossie OLICHOYHBIC
METOAO0B  «PEOAKTUPOBAHWA») | MAaTCphajibl A yCTHOTO

T€HOMOB MHUKPOOPTaHU3MOB;
- METOABl CEKBCHHPOBAHUS U
METOJIbI  00pabOTKH JIaHHBIX

CCKBCHUPOBAHMA,

- OCHOBBI MCETOJa aHajln3a

nuddepeHmanpHON

9KCIIPECCUU TCHOB; TCOPHUIO

ompoca (pa3zgen 5.1.1)
TUTIOBBIE TECTOBBIC 3aJIAHUS
(pazmen 5.2.2.);

NpUMEPHBIE TEMBI JIOKJIJ0B
(pazmen 5.1.5);
TUIIOBBIE
MaTepuasibl K
(pazmen 5.2.)

OIICHOYHEBIE
SK3aMEHY
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IKC - 3.3. Bnaneer HaBbIKaMu
UCIIOJIb30BaHUS
IPUOOPETEHHBIX 3HAHUH U
YMEHHH B IPAKTUYECKOU
JESITEIIbHOCTH U TTOBCETHEBHOM
JKW3HH, HaBBIKaMU 3¢ ()EKTBHOTO
MPUMEHEHUS WH(HOPMAITMOHHBIX
00pa3oBaTeNbHbIX PECYPCOB B
y4eOHOM JeSTEeNBbHOCTH

BbIPaBHUBAHMUSI

ITOCJICIOBATEILHOCTEH;

- METOJOJIOTHYECKYI0 OCHOBY
MeTa0O0IMYECKON HHXKEHEPUH;

- 0a30BbIe MPUHLUIIBI,
KpUTEpUN U IapaMeTpsl
YCTOMYMBOI'O pPa3BUTHS;

- IO3ULMI0 OMO3KOHOMUKH U €€
poib B IIPOMBIIIIJIEHHBIX
OMOTEXHOJIOTUSAX;

- OCHOBHbIE MPUHUUIB U
KOMITOHEHTBI

OMOTEXHOJIOTHYECKHUX
IIPOIIECCOB MOJTy4CHUS
(dapManeBTUYECKUX
CyOCTaHIIUI ¥ JIEKapCTBEHHBIX
IperapaTos;

- OCHOBHBICE TpeOOBaHHUA K
MHUKpPOOPTaHU3MaM 51
MHUKPOOHBIM Co00IIIeCTBaM,
UCIIOJIE3YEMBIM B
OHMOTEXHOJIOTHSX

OCHOBBI MeETOJa M  OOIIyI0
CTpATErui0 KOHCTPYHPOBAHHUS
MMPOMBIINIJICHHBIX mTaMMOB-

MPOJIYIICHTOB;

- TpeIMeT, [eId W 3ajadu
TEXHOJIOTHH MHUKPOOHOTO
CHUHTE3a KJIETOYHBIX
METAa00INTOB c

HCIIOJIb30BAHMEM T€HETHUYECKHU
M3MEHEHHBIX
MHUKPOOPTaHU3MOB u
(bepMEeHTAIMOHHBIX aIMapaToB;
- OCHOBBI U TEOPHIO METOJIOB
0a30BbIX 1a00paTOPHBIX
HCCIICIOBAaHUN B 00JIacTH
TEHETHUYECKON  MOIU(UKAINH
MIPOMBIIIITICHHBIX
MHUKPOOPTaHHU3MOB;

- ToHATHEe MeTabojam3Ma C
TOYKH  3pPCHHS  HCTOYHHKA
COeTUHEHNN C BBICOKUM
PBIHOYHBIM IMOTEHINAJIOM;
MHUPOBBIE  TPEHIBI  Pa3BHTHSA
OMO’KOHOMMKH, OCOOECHHOCTH
OMOTEXHOJIOTHYCCKUX
MIPOIIECCOB MOJTy4eHUS
dbapManeBTUUECKUX
CyOCTaHIIMII U JeKapCTBEHHBIX
MpemnapaTos; MOTEHIIHA
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nepepaboTKU  OTEUECTBEHHOTO
YIIEBOIOPOAHOTO CHIPBS;

- OCHOBBI TEXHOJIOTHA,
VBEJIMYUBAIONUX  MOTEHIHANT
BHYTPHUIUIACTOBOM SHEPTUU;

- 0 IOTEHIIUAIbHBIX UICTOYHHUKAX
3arpsi3HEHUS MOJI3EMHBIX BOJ H

areHrax o yIQJICHUIO
OMOr€HHBIX DJIIEMEHTOB.

Ymeer:
- pa3pabarelBaTh  CTpaTeruu
COBPEMEHHOT'0
KOHCTPYUPOBAHMS HTramma-
IIPOJYLIEHTA;
- IPOBOJUTH
¢uoreHeTHYECKUI aHaIu3
H0CJIEI0BATEIbHOCTEH;
AHAIU3UPOBATH JTaHHbIE
CEKBEHHUPOBAHUS HOBOTO
HOKOJICHUS, YUTaTh U

ananmusupoBatbh FASTQ daiinbr;
- JleJaTh BBIBOJABI O POJIH
OMOSKOHOMHKH B 0OOCCIICUCHUH
YCTOWYHBOTO Pa3BUTHUS;

apryMEeHTHPOBATH CBOIO
MO3HUILIHIO o BOTIPOCY
MPEUMYIIECTB W HEJIOCTATKOB
HCIIOJIb30BaHMS OMOTEXHOJIOT Ui

JUISt pelieHus npobiem
HKOJIOTHUH;

- aHAJN3UPOBATH
HSKOHOMHUYECKHE, TIPAaBOBBIE U
IKOJIOTUYECKHUE ACTIEKTHI
OMOTEXHOJIOIMYECKOTO
IPOM3BOJICTBA
(dapmaleBTUYECKUX

CyOCTaHIIMII U JeKapCTBEHHBIX
IpernapaTos;

- pabotarh ¢ 0azamMM JaHHBIX
TeHETUIECKUAX
M0CJIEI0BATEIbHOCTEH;

- aHAIIM3UPOBATH
3¢ (HeKTUBHOCTh  TpaHChEKINH
BBIPAIICHHBIX KOJIOHUIA;
BBHIMIOJIHATh ~aHAINW3  yPOBHEH
JKCIpeccHu Oelika; MPOBOAUTH
[T{P-ananu3 s
MOJTBEPKICHUS CTPYKTYPBI
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BCTaBKH TeHETHYECKOM
ITOCJICIOBATEILHOCTH;

- ompeAeNsaTh  MOTEHIUal
pa3BUTUSI OMODKOHOMHKU M €€
MPEUMYILECTBA;

- ONpEeACIISTh poib H

MIEPCIICKTHBBI pa3BHUTHS
OMOTEXHOJIOTHH B
OHMOPKOHOMHUKE;

- MacIITaOupoOBaTh
pa3pabaTbhiBacMbIe
nabopaTOpHbIE TEXHOJIOTUH;

Baageer:

- MHTErpaluyd  IOJyYEHHBIX
3HaHUH B MPOEKTHYI  3a7ady
MIOCTPOCHHUS MHOECTBEHHBIX
BbIpaBHUBAHUI; paboTHI c
OMOJIOrNYeCKUMHU 0a3aMu IaHHBIX;

- aHajnu3a pbIHKA, OLIEHKHU
MHPOBBIX TPEHIIOB U
MO3ULIMOHUPOBAHUSI  OTEUYECTBEHHBIX
BO3MOXKHOCTEH B pa3BUTUU 110
JTAHHOMY HaIlpaBJICHUIO;

- ompeseeHus MyTel
pa3BUTHS OMOPKOHOMHKH C yYETOM
MIPOaHAIU3UPOBAHHBIX PUCKOB.

- paboThl B 00s1aCTH
TeHEeTUYECKOM MO (UKAIIIH
IIPOMBIIIJIEHHBIX MUKPOOPIaHU3MOB;
MIPOBE/ICHUS TpaHC(EKINHU TIIA3MUIbI
B KJIIETKY;

- OLICHUBAHUS KOMIIETEHTHOCTHU
KJIETOK U 3(ppeKTuBHOCTH
TpaHCEeKIUY;

- pa3zenenus GpparMeHToB
JHK metomom rens anektpodopesa;

- paboOTHI METOJIOM
ammuinduxarnuu pparmenta JJHK c
mnasMuael Metogom I11P;

- pabOTHI METOZIOM pa3pe3aHHs
n couuBaHus Monekynsl JIHK;

- paboTHI ¢ MpOrpaMMaMu
IIPOCMOTpA, aHAJIN3a U
pelaKkTUpOBaHUS MIa3MH, OaHKAMH
TeHETUYECKUX MOCIIEI0BATEIbHOCTEH;
oTOOpa peKOMOWHAHTHOTO IITaMMa TI0
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(hepMEeHTaTUBHOIN aKTUBHOCTH.

- o1ieHKH 3P (HEKTUBHOCTH
nporiecca;

- aHAJIM3a MCTI0JIb3YEeMbIX
TEXHOJIOTHI C TOYKH 3PEHUS BIUSHHSI

Ha OKPY’KaIOIYIO Cpery.

7. YueOHO-MeTOAHYECKOE o0ecneueHne JUCIUIIINHBI

7.1. Ocnoenas numepamypa:
1. Jle6a6oB B.I'., JluBmun B.A. buorexnonorus. B 8 kaurax. Ku. 2. CoBpeMeHHbBIE METOIbI CO3/TaHUS
MPOMBIIIJICHHBIX IITAMMOB MUKPOOPTaHU3MOB:
yue0. mocobue. M., Beiciias mkona, 2013.

2. Byposa T.E., Dxomoruyeckass OMoTexHoOJOrUsl [DIeKTpoHHBIA pecypc]: ydued. mocooume / T.E.
Bbypoga, O.b. lBanuenko - CII6. : TUOP/], 2018.

3. OpexoB C.H. ®dapmarneBTrueckas OMOTEXHOJOTUS. PYKOBOACTBO K MPaKTUYECKUM 3aHSATHSIM.
VY4e6.10e mocobue / [Tox pen. B.A. beikoBa, A.B. Karnuackoro. Mocksa: [DOTAP-Menua, 2013.

4, Koporuenko U. C. buopemenunanus : yde6Hoe nocobue / M. C. Koporuenko. — KpacHospck:
Kpacl’AY, 2020.

5. UYeunna, O. H. O0mas 6noTexHoJIOTHS : yaeOHOe TTocoOHe ISt By30B . — 2-€ u3/1., mepepad. u JIo1.
— Mockaa : U3garensctBo FOpaiit, 2019.

6. Maxkcumos I'. B., B. H. Bacunenxo, A. U. Knumenko u np Teopernueckue u npakTUYECKUE aCTIEKThI

WCII0JIb30BaHUs OMOTEXHOJIOTUY U TeHHOW UHKeHepuu, u3a. Au [1u Op Meaua, 2018.

7.2. /lononnumenvhan aumepamypa

1. Annrbeptc bproc, bpeii Jlennuc, Xonkun Kapen, [[xoncon Anexcanap, Jlstouc Jlxymnuan,
Padpd Maprun, Pobeprc Kenr, Yonrep [Tutep. OCHOBBI MOJIEKYIISIPHOI

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

2. Kpebce Ix., lonmmreiin 3., Kunnatpux C. I'enst o JIstouny (nepesop 10-ro anrin. uznanus). M.,

JlabopaTtopus 3Hanuii. 2017.

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

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

7.3. Ilepuoouueckue uzoanusn
1. 'enetuxa — oubnmorexa KbI'Y.
2. U3Bectust PAH: cepust 6uonoruueckas - — 6ubauoreka KbI'Y.
3. U3Bectus By30B. CeBepo-KaBkasckuii peruon EcrectBennble Hayku — 6ubnnorexa KbI'Y.

7.4. Hnmepnem-pecypcol
HpI/I HN3YUYCHHUU JUCHUILIIMHBI «I'eHeTMKA W TEHETHWYECKHWE TEXHOJIOTHH B HpOMBIHIHeHHOﬁ
OMOTEXHOJIOTUN)» 00yUaroIIecs: 00eCIIeYeHbl JOCTYNOM (yIaJIeHHBIH TOCTYM) K pecypcam:

http://geneticsinfo.ru - http://geneticsinfo.ru/category/rasteniya
http://www.bionet.nsc.ru - http://www.bionet.nsc.ru/vogis/vestnik.php?{=2004&p=28 1
http://www.biorg.ru - http://www.biorg.ru/putisekekcii.html
http://www.plantgen.com/ru - http://www.plantgen.com/ru/studentam
www.genetics.timacad.ru - www.genetics.timacad.ru/works paper2(Zh).

7.5. Memoouueckue ykazanusa no npoeedeHuIo pa3iuyHsblX Y4eOHblX 3aHAMUIL, K Kypco8omy
NPOEKMUPOBAHUIO U OPYZUM GUOAM CAMOCHIOAMETbHOU PAdOmbl.
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https://www.ozon.ru/person/alberts-bryus-25990812/
https://www.ozon.ru/person/alberts-bryus-25990812/
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https://www.ozon.ru/person/hopkin-karen-33658369/
https://www.ozon.ru/person/hopkin-karen-33658369/
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https://www.ozon.ru/person/dzhonson-aleksandr-25990835/
https://www.ozon.ru/person/dzhonson-aleksandr-25990835/
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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/

VYuyeOnas pabora mo gucnuruiiHe «[ €HEeTWKa W TeHETUYECKHE TEXHOJIOTHU B MPOMBIIIICHHON
OMOTEXHOJIOTUM» COCTOMT U3 KOHTAKTHOW paboThl  (JIGKIIMH, JIa0OpaTOpHBIE 3aHATHSA) U
CaMOCTOSITENIbHON paboThl. Jlons KOHTakTHOM  y4yeOHOW paboTel B oOmieM oObeMe BpeMEHH,
OTBEJICHHOM ISl M3YYEHHUS JUCUUIUIMHBI, cocTaBiser 38,8 % (B TOM 4Yucle JEKIUOHHBIX 3aHITUN
— 19,4 %, npaktnyeckux 3anatuit — 1 9, 4 %), nons camocrositenbHON padboTel — 42,3 % (buonorus
KJIETKH, TeHeTuKa), 54,8% - Ouoskonorus. COOTHOLIECHHE JIEKIIMOHHBIX, CEMHUHAPCKUX, J1a0OpATOPHBIX U
MPAKTHYECKUX 3aHATHA K OOIIEMY KOJIUYECTBY YaCOB COOTBETCTBYET Y4E€OHOMY IUIaHY HAIIPABJICHUIO
noxaroroBku 06.03.01 buomorust.

JUIs TOATOTOBKM K TMPAKTHYECKAM 3aHATHUSAM HEOOXOIMMO pPAacCMOTPETh KOHTPOJIBHBIE
BOMNPOCHI, IIPU HEOOXOIUMOCTU OOpaTHTHbCA K PEKOMEHIYEeMOW JIMTeparype, 3amucaTb HETOHSITHbIE
MOMEHTHI B BOIIPOCAX IS YSICHCHHS UX HA MPEIICTOSIIEM 3aHITHH.

Memoouueckue pexkomenoauyuu no u3zyyeHuro oucyuniaunvl «lenemuxa u cenemuueckue
MEXHON02UU 8 NPOMBIULICHHOU OUOMEXHOI02UWY) 015 00YHaAIOWUXCA

Llens kypca - popMHUpOBaHME CHUCTEMBbl 3HAHMI B 00JaCT T€HETH KM ; MapaielbHOE C
TEOPETHUYECKOM MOJArOTOBKOW MPAKTUYECKOE 3aKPEIUICHWE 3HAHWN W HAaBBIKOB T'€HETUYECKUX METOJOB.

[lpuctynmas K W3y4YEHHIO OUCIHMILIUHBL, OOydYarolmeMycs HEOOXOAMMO O3HAKOMHUTBCS C
TEMaTHYECKUM TUIAHOM 3aHSITHUH, CIIMCKOM PEKOMEHJIOBAaHHOW yueOHOU JmTeparyphl. Cienyer ysICHUTh
MOCTIEI0BATENIbHOCTh BBIMOJIHEHUS! WHAMBHUIYAIbHBIX Y4€OHBIX 3a/laHuil, 3aHECTH B CBOIO DPabOUyIo
TETPaab TEMBbI U CPOKH IPOBEICHHS CEMHUHAPOB, HANHMCAHWSA YYeOHBIX M TBOpYeCKHx padot. Ilpum
W3YYEHUU JUCIUIUIMHBI, 00yUYaIOUIHecs BBIOIHSIOT CISAYIOUINE 3a/IaHus: N3y4aloT PEKOMEHI0BaHHYIO
YUeOHYI0O M HAYYHYIO JTUTEPaTypy; MUIIYT KOHTPOJIbHBIE pPaOOTHI, TOTOBST JOKJIAIbI M COOOIICHHS K
MPAKTUYECKUM 3aHSATHSM; BBIIOJIHSAIOT  CaMOCTOSITENIbHBIE TBOpPYECKHE padOThl, YYacTBYIOT B
BBITIOJTHCHUY NMPAKTUYCCKUX 3a/IaHUi. YPOBEHB M ITyOMHA YCBOCHUS TUCIUTUIMHBI 3aBUCAT OT aKTUBHOM
U CHCTEMaTHYecKOW paboThl Ha JEKIUSAX, H3yYEHHS PEKOMEHIOBAHHOM JHUTEpaTypbl, BBIOJHEHHS
KOHTPOJIbHBIX MHACHhMEHHBIX 3a/IaHUI

Kypc u3ywaercs Ha JNeKIUSAX, CEMUHApax, MPU CaMOCTOSTEIBHON U WHAMBHAYaJTbHOU paboTe
oOyuaronuxcs. OOydJaromuics s MOJTHOTO OCBOSHUS MaTepHalia JIOJDKEH HE TPOITYCKATh 3aHATHS U
AKTUBHO Yy4YacTBOBaThb B yueOHOM mporiecce. JIeKuu BKIIOYAIOT BCE TEMbI U OCHOBHBIE BOMPOCHI
TEOPUU U TPAKTHKU CTpaxoBaHus. [l MakcuManbHOH 3()PEKTHBHOCTH H3ydeHHS] HEOOXOIMMO
MOCTOSIHHO BECTH KOHCIIEKT JIeKIMH, 3HAaTh PEKOMEHIyeMyI0 TMpernojaBaTelieM JUTepaTypy,
MO3BOJISIONTYIO JOIMOJHATh 3HAHHUS W JIydIlle TOJTOTOBHTHCS K TaOOPaTOPHBIM 3aHSATHUSIM.

B cooTBercTBUM ¢ y4eOHBIM IJIAHOM Ha KKIYIO TEMY BBIIEICHO HEOOXOAMMOE KOJIMYECTBO
4acoOB MPAKTUYCCKUX 3aHATUI, KOTOPBIC IIPOBOJIATCS B COOTBETCTBUU C BOIIPOCAMHU, PEKOMEHIOBAHHBIMHU
K U3YUYEHHUIO 10 onpeieieHHbIM TeMaM. O0yJaromuecs A0KHBI PEeryIspHO TOTOBUTHCA K JIAOOPATOPHBIM
3aHATUSM W y4aCTBOBAaTh B OOCYXIEHHWH BOMPOCOB. [Ipwm  MOATOTOBKE K 3aHATHSIM CIICAYET
PYKOBOJCTBOBAThCSl KOHCIIEKTOM JIEKIIMH W PEKOMEHJOBaHHOW nuTepaTypoi. TemaTuueckuil miiaH
JTUCIMIUTAHBI, Y9eO0HO-METOMIMYCCKIE MaTepuaibl, a TaKXe CIHMCOK PEKOMEHOBAHHOHN JMTEpaTyphl
MpUBEICHBI B paboyeii mporpamme

B xome w3yueHUsS MUCIUIUIMHBI O0yYaroMIMiiCS UMEET BO3MOXKHOCTH IOJATOTOBUTH pedepar 1mo
BBIOpaHHOHN W3 TpeioxkeHHOro B Pabodyeil mporpamme crucka Teme. BeIcTymiieHHe ¢ JOKIAA0OM IO
pedepary B Tpynmne TpoOBOIUTCS B (QopMe TPE3CHTAIMH C HWCIMOJIb30BAaHUEM MYJIbTHMEIUHHON
TEXHUKH.

Memoouueckue pekomenoayuu npu padoome Ha0 KOHCNEKMOM 60 6peMA NPOBGEOCHUA JIeKUUU

B mporiecce NEeKIMOHHBIX 3aHITUN 11€1eCO00pa3HO KOHCIEKTHPOBATh y4eOHBIH Matepuan. s
3TOT0 WCIOJB3YIOTCS OOIIME W YTBEPIUBIIMECS B MPAKTUKE TpaBHiIa, U MPUEMBl KOHCIICKTHPOBAHUS
JIEKIU:

KoHcniektupoBanue JIEKIUNA BEAETCS B CHEUUATBHO OTBEICHHOM ISl 3TOTO TETPAaH, KaxXIblid
JUCT KOTOPOH JOKEH WMETh TOJNs, Ha KOTOPBIX JMAENAloTCAd TOMETKH W3 PEeKOMEHJIO0BaHHON
JUTEPaTyphl, JOMOJHSIONNE MaTeprall MPOCTYIIAHHON JICKIIMH, a TaKkKe IOAYEPKUBAIOIIHE 0COOYIO
BaXHOCTh TE€X WJIM MHBIX TEOPETUUECKUX MMOJOKESHUN.

[{enecooOpa3HO 3aMUCHIBATh TEMY U IUIAH JIEKIHH, pEKOMEHIYEMYIO JINTEPATYPY K TeMe. 3arucu
pa3fenoB JEKIUH JOJDKHBI HMMETh 3aroJIOBKH, IMOA3aroJIOBKH, KpacHble CTPOKH. [l BBIOEICHUS
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pa3enoB, BBIBOAOB, OMpEACNCHUI, OCHOBHBIX HAECH MOXXHO HCIIOJNIb30BaTh IBETHBIC KapaHIAId U
dbaomacTepsl.

Ha3BanHble B JIEKIMU CCHUIKM Ha TMEPBOMCTOYHUKM HAJ0 TOMETUTh Ha TOJAX, YTOOBI HpHU
CaMOCTOSITeNTbHONM paboTe HAaWTH U BIUCATh UX. B KOHCIEKTE TOCIOBHO 3alHCHIBAIOTCS OIpPEAEICHUS
NOHATHH, KaTeropuii U 3akoHOB. OcTallbHOE JOJDKHO OBITH 3alMICAaHO CBOMMH CIIOBAMHU.

KaxxgoMy cTyneHTy HeoO0XO0AMMO BbIpaOOTAaTh M HCHOJIB30BaTh JOMYCTUMBIE COKpPAILCHHS
HanOoJiee pacpOCTPAaHEHHBIX TEPMUHOB U ITOHATHIH.

Memoouueckue pekomenoayuu no no020moeKe K 1a0opamopHoviM 3aHAMUAM

JlaBopaTopHble 3aHATHS — COCTaBHAasl 4acTh y4eOHOro mpolecca, rpymnmnosas (opma 3aHATHIA
IpU aKTUBHOM YYacTHUH CTYACHTOB. JIaGopaTOpHBIE 3aHATHS CIIOCOOCTBYIOT YIIYOJICHHOMY H3y4YCHHUIO
Haubosiee CIOXKHBIX MpoOJeM HayKM M CIOyKaT OCHOBHOM (opMoi MoABEeIEeHUS HUTOTOB
CaMOCTOSITENIbHON paboThl oOywaromuxcs. Llenpro NpakTHYECKMX 3aHATHH SIBISETCS yriyOJleHue u
3aKpeIUICHHE TEOPETUYECKUX 3HAHUM, TMOJYYEHHBIX OOYYaIOIIMMHUCS Ha JIGKIUSX M B Ipolecce
CaMOCTOSITETIBHOTO M3Y4YeHHUs y4eOHOro MaTepuaia, a, CIeIOoBaTelbHO, (HOPMHUpOBaHME Y HHUX
OTpeIeNICHHBIX YMEHHI U HAaBBIKOB.

B xone moaroTtoBkM K CEMHHApPCKOMY 3aHATHIO HEOOXOAMMO MPOYMTATh KOHCIIEKT JIEKIIWH,
U3YYUTh OCHOBHYIO JIMTEPATypy, O3HAKOMUTHCS C JIOTIOJHUTENBHON JIUTEPaTypol, BBINOJIHUTH
BBIJIaHHBIE MTpenonaBareeM Jlaboparopusie 3amanus. [Ipu 5TOM ydecTb peKOMEHIAIMH MPEroIaBaTeIs
u TpeboBanusi mporpammsbl. JlopaGaThiBaTh CBOWM KOHCHEKT JIEKILIMH, JIelas B HEM COOTBETCTBYIOIINE
3aIlUCH U3 JIUTEPATYPHI.

KenarenpbHo mpu moarotoBke k JlabopaTOpHBIM 3aHITUAM MO AUCHUILUIMHE OJHOBPEMEHHO
UCIIOJIb30BaTh HECKOJIBKO HCTOUHUKOB, PACKPHIBAIOIINX 33aHHBIC BOIIPOCHI.

Ha JlaGoparopHbIx 3aHATHSX OOydaroluecs y4atrcs I'paMOTHO H3Jarath MpoOJieMbl, CBOOOHO
BBICKA3bIBAaTh CBOM MBICIH M CYXJIEHHs, PacCMaTPUBAIOT CHUTYallMd, CIHOCOOCTBYIOIIHME Pa3BUTHUIO
npodeccuoHanbHON KoMmIeTeHTHOocTU. (Crenyer MMeThb B BHJY, YTO MOJATOTOBKAa K MPAaKTUYECKOMY
3aHSATHIO 3aBUCHT OT ()OPMBI, MECTa MPOBEACHHS CEMHUHApa, KOHKPETHBIX 33JaHUi M MOPYyYEHHH. ITO
MOJKET ObITh HaNKMcaHue AOKIaaa, pedepaTa (C MOCTEAYIOMIMM HUX 00CYKIEHUEM), KOJTIOKBHYM.

Memoouueckue pekomenoayuu no OP2aHU3IAUUU CAMOCMOAMENbHOI padombl

CamocrositenbHast pabora (mo B.M. Jlamio «caMOCTOATENBHBIM — YENOBEK, HMEIOIINI CBOU
TBEp/bIE YOSXKICHUS») OCYIIIECTBISIETCS MpHU BceX (hopMax 0OyUeHHS: OUHON U 3a0YHOM.

CamocrosiTenbHast paboTa 00yJaronIuxcst - COCO0 aKTUBHOTO, IEJICHANPABICHHOTO

MPUOOPETEHHSI CTYACHTOM HOBBIX JJI1 HETO 3HAHUM U YMEHUN 0€3 HEeMOCPEACTBEHHOTO YUacTHs

B 3TOM IpoIiecca npenoaBareseil. [loBeiieHrne pojiv caMoCTOSTENBHON padOThl 00YJIaOIINXCS

MIPH MPOBEJICHUH PA3IMUHBIX BUI0B yUYEOHBIX 3aHATUHN MPEANOIaraer:

—  ONTHUMH3AIMIO METOJOB OOYYeHHs, BHEIpPEHHE B Y4eOHBI MPOLECC HOBBIX TEXHOJOTMH
oOyueHus, TMOBBIIAIIIUX TMPOU3BOIUTENLHOCT TpyJa MpEenojaBareis, aKTUBHOE HCIIOIb30BaHUE
MH(OPMAITMOHHBIX TEXHOJOTHH, TO3BOJIIOMIUX O0yUYaroIeMycsi B yI00HOE JUIsl HEro BpeMsi OCBauBaTh
yueOHBIN MaTepHal;

—  [IMPOKOE BHEIPEHUE KOMITBIOTEPH3UPOBAHHOTO TECTHPOBAHUS,

—  COBEpIICHCTBOBAHHE METOAWKH MPOBEICHHS IPAKTHK U HAYYHO-HCCIIEIOBATEIIHCKONH PaOOTHI
0o0yJarommxcsi, TOCKOJIBKY HWMEHHO OJTH BHUABI y4eOHOW pabOThl B TEPBYIO OYepedb TOTOBST
00yJaroIuXxcst K CAMOCTOSITEIIBHOMY BBITIOTHEHUIO PO(ecCHOHATBHBIX 33/1ay;

—  MOJICPHHU3AIIMIO CHCTEMBI KYypCOBOTO W AMIUIOMHOTO TPOCKTUPOBAHMS, KOTOpas IOJDKHA
MOBBIIIATH POJIb CTY/IEHTA B MOJ00pe MaTepraia, OUCKe MyTel peleHus 3a1ay.

CamocrosTenpHas padoTa MPUBOAUT CTYIEHTA K TIONYYEHHIO HOBOTO 3HAHUS, YIIOPSIOYCHUIO
U yIIyOJICHHI0 UMEIOIIUXCS 3HaHUM, (OPMUPOBAHHIO Y HETO MPOodecCHOHATBLHBIX HABBIKOB U YMEHUIA.
CamocrosTenbHast padoTa BBIONTHSIET Pl QYHKIINAN:

—  pa3BHBAIOIIYIO;

—  MHQOPMALMOHHO-00y4aIoUIyIo;

—  OPHCHTHPYIOUIYIO W CTUMYIHPYIOIIYIO;

—  BOCIIHTHIBAIOIIYIO;

—  HCCIEeI0BaTeNbCKYIO.
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B pamkax Kypca BBITOTHSIOTCS CIICAYIOIINE BHIbI CAMOCTOSATEILHON pabOThI:

1. TIpopaborka yueOHOro marepuana (MO KOHCIIEKTaM, Y4e€OHOM M HaydyHOW JHUTEpaType);

2. BreinosHeHUE pa3HOYPOBHEBBIX 3aJ1a4 U 33JIaHUI;

3. Pabota ¢ Tectamu ¥ BOPOCAaMU JIJIsl CAMOIIPOBEPKH;

4. BpINIOJIHEHHE UTOTOBOW KOHTPOJIBHOM paOOTHI.

CryneHTaM pEKOMEHJIyeTCsl C CaMOro Havajga OCBOEHHS Kypca paldoTaTh C JHMTEpaTypod u
npejiaraeMbIMU 3a/laHUusIMU B (hOpMe TOJATOTOBKH K OUEpEeHOMY ayAUTOpHOMY 3aHsATHIO. [Ipu sTOM
AKTYaJIM3UPYIOTCSl MMEIOIMECS 3HAHMSA, a TaKXKe co3jlaercs 0asza JUIsi yCBOGHHsI HOBOTO MarepHala,
BO3HHUKAIOT BOMPOCHI, OTBETHI HA KOTOPHIE CTYJICHT MOIY4aeT B Ay JUTOPHH.

Heo6xoauMo 0TMETHTB, YTO HEKOTOPBIE 3a1aHUS JJIs1 CAMOCTOSITETIBHOM PadOTHI 0 KypCy UMEIOT
onpezaeneHHyo cnenuduky. [lpu ocBoeHHM Kypca CTYAEHT MOKET I0JIb30BaThCsl OMOIMOTEKOH BY3a,
KOTOpasi B TOJHON Mepe oOecreyeHa COOTBETCTBYIOIIEH JIMTEpaTypoil. 3HAUYMTENFHYIO TOMOLIb B
MOJIFOTOBKE K OUEPEIHOMY 3aHSATHIO MOXET OKa3aTh MMEIOLIUICS B yueOHO-METOAMUYECKOM KOMILIEKCE
KpaTKuil KOHCIEKT JieKuud. OH K€ MOXKET HCIOJb30BaTbCsl M Ui 3aKpEIUICHUs] IOJyYEHHOI'O B
aymutopun Matepuana. CaMmocTosTenbHas paboTa CTYIEHTOB MpeaycMOTpeHa Y4eOHBIM IUIaHOM U
BBITOJTHACTCS B 00S3aTEIBHOM MOPS/IKE. 3adaHusl TPETIOKEHBI 10 KKAOH M3y4yaeMoll TeMe W MOTYT
TOTOBUTHCSI MHIMBUIYANbHO WM B rpynmne. I[lo HeoOXOAMMOCTH CTYIEHT MOXeT oOpamarbes 3a
KOHCY/IbTAallUE K IpenojaBaTento. BelmonHeHune 3ajaHuil  KOHTPOJIMPYETCS U OLIEHWBAETCS
MIpPeroaaBaTeseM.

Jlis ycnemHoro caMoCTOATEIbHOTO U3Y4YEHUs MaTepuana CerofHs HCIONb3YIOTCS pa3dvHbIe
CpeacTBa 00y4eHHs, Cpei KOTOPHIX 0c000€ MECTO 3aHUMAIOT MH(POPMALIMOHHBIE TEXHOJIOTUU PA3HOTO
YPOBHS W HANpaBJICHHOCTH: JJIEKTPOHHBIE YYEOHMKH M KypChl JIEKIMHA, 0a3bl TECTOBBIX 3aJaHUN H
3aJa4. OJEKTPOHHBIA Y4YeOHUK MPEACTaBIsieT CcoO0Oi MHpOrpaMMHOE CpEACTBO, IO3BOJISAIOIIECE
NPEACTAaBUTh JUISI M3YYEHHUS TEOPETHUYECKHH MaTephall, OpPraHu30BaTh amnpoOHpPOBAHUE, TPEHAX WU
CaMOCTOSITETIbHYIO TBOPYECKYIO paboTy, MOMOrarollee CTyIeHTaM U TPEerNoIaBaTeNi0 OIEHUTh YPOBEHb
3HaHUH B OINpPEEIIEHHON TeMAaTHKe, a TakKe cojepiKaliee HEeOOXOJUMYIO CIIPaBOYHYI0 WH(pOPMALHIO.
DONEeKTPOHHBIA y4eOHUK MOKET HMHTErPUPOBaTh B ce0e BO3MOXKHOCTH PA3IUYHBIX MMEAArOTHYeCKUX
IPOTPAMMHBIX CPEJCTB: OOyYarOMIKUX MPOTrPaMM, CIIPABOYHUKOB, YIEOHBIX 0a3 JaHHBIX, TPEHAKEPOB,
KOHTPOJIUPYIOLIUX ITPOrpamMM.

Jnsg  ycremHoOM opraHu3alM  CaMOCTOSATEIbHOM padOThl BCE AaKTUBHEE  INPUMEHSIIOTCS
pa3sHooOpa3zHble 00pazoBaTeIbHbIE pecypchl B ceTu MHTepHET: CUCTEMbl TECTUPOBAHUS 10 Pa3IMYHBIM
o0nacTaM, BUpPTyaJlbHblE JIEKLMH, JA0OpaTOpuu, MpPU HSTOM IOJIb30BATENI0  JOCTaTOYHO HMETh
KOMITBIOTEp M TOAKIOYeHHne K MHTepHeTy Juisi TOro, 4ToObl CBSI3aThCs C IperojaBaTesieM, pelarh
BBIUMCIIUTENbHBIE 33/1a4H U [10JIy4aTh 3HaHUs. Vcronb30BaHne ceTell yCUIIMBAET POJIb CAMOCTOATEIbHON
paboThI CTYZEHTA U MO3BOJISET KapAMHAIBHBIM 00pa30M H3MEHHUTh METOAMKY MPETo1aBaHms.

CTyzneHT MOXeT MoJlyyaThb BCE 3aJlaHUsl U METOJMYECKHUE yKa3aHHsl 4yepe3 cepBep, YTO MAaeT
€My BO3MO>KHOCTb [TPUBECTU B COOTBETCTBHE JIMUHBIE BOBMOKHOCTH ¢ HEOOXOAUMBIMHU ISl BBINOJTHEHUS
pabot Tpynosarparamu. CTyAE€HT MMEET BO3MOXKHOCTb BBINOJHATH pabOTy JoMa WIIHM B ayJUTOPHUU.
Bbonbiioe BocnurarenbHOe U 00pa30BaTEIbHOE 3HAYEHHE B CAMOCTOSITEIbBHOM Y4eOHOM TPYJE CTy/IEHTa
UMeeT CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YXK/IaeT M MOAJCPKUBAET BHUMAHUE U MHTEPEC, MTOBBIIIACT
AKTUBHOCTb NMAMATH M MBILIUICHUS, MO3BOJISIET CTYJIEHTY CBOEBPEMEHHO OOHApYXUTh M YCTPaHWUTh
JIOTYIIIEHHbIE OIIMOKM U HEIOCTaTKH, OOBbEKTUBHO OIPEETUTh YPOBEHb CBOMX 3HAHUM, IPAKTUYECKUX
ymeHuil. CaMoe NOCTYMMHOE U MPOCTOE CPEACTBO CAMOKOHTPOJS C NMPUMEHEHHEM HH(POPMAIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTHH - 3TO PsAJ] TECTOB «ONn-line», KOTOpBIE MO3BOJISIOT B PEKUME PEaIbHOTO
BPEMEHHU ONPENENNUTh CBOI YPOBEHb BJaJI€HUS MPEIMETHBIM MaTepUAIOM, BBIIBUTH CBOM OLIMOKH U
MOJyYUTh PEKOMEHAALNH 110 CAMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome c 1umepamypoii

Bcro nutepaTypy MOXKHO pa3/ieuTh Ha Y4eOHUKH U y4eOHbIe TOCOOUs, OpUTHHAIbHBIE HAay4YHbIE
MoOHOrpau4yeckie HCTOYHHUKH, HaydHble MyOJMKaluu B Tepuoanyeckod medaTu. M3 HUX MOXHO
BBIJICJIUTh  JINTEPATYpy OCHOBHYIO (PEKOMEHIYeMYI0), JONOJHUTENIBHYI0O U  JUTepaTrypy Ui
YI1yOJIEHHOTO U3YYEeHUSI TUCIUILTUHBIL.

W3yyeHne AUCHUIUIMHBI CIeJyeT HauMHaTh ¢ y4eOHUKa, MOCKOJbKY Y4eOHHK — 3TO KHHTa, B
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KOTOPOW HM3JI0’KEHBI OCHOBBI HAYYHBIX 3HAHHH IO OMPEACICHHOMY NPEJAMETY B COOTBETCTBHU C LIEISIMH
¥ 3a/1a4aMHU 00Yy4eHUSsI, YCTAHOBJICHHBIMHU IPOTPaMMOH.

[Tpu pabote ¢ nuTEepaTypoii HEOOXOJUMO YYHUTHIBATh, YTO MMEIOTCS Pa3JIMYHbIC BHbI YTCHUS,
Y KQXJIbIH U3 HUX UCIIOJIL3YETCSl Ha ONPEICICHHBIX ATAllaX OCBOCHHUS MaTepHaa.

IIpeosapumenvroe YTeHNE HANIPABICHO HA BHIIBICHHE B TEKCTE HE3HAKOMBIX TEPMUHOB H ITOMCK
UX 3HAYCHHS B CIPABOYHOW JUTEeparype. B dYacTHOCTH, NMpH UYTCHWM YKa3aHHOW JIUTEPaTyphl
HEOOXOIMMO MOAPOOHEHUIIIMM 00pa30M aHATTU3UPOBATH OHSATHSL.

Cke03H0€ umenue TIPEIIONaraeT MPoYTEHHE MaTepraia OT Hadaya 10 KoHia. CKBO3HOE YTEHUE
JUTEPATYpHl U3 MPUBEIEHHOTO CIIMCKA JaeT BO3MOXKHOCTH CTYJACHTY C(OPMHUPOBATH CBOJ| OCHOBHBIX
MOHSTHIA U3 U3y4aeMoii 001acT! 1 CBOOOTHO BJIAJICTh UMH.

Buvibopounoe — Ha000pOT, UMEET TENBIO MOMCK U 0TOOp Marepuana. B paMkax JaHHOTO Kypca
BHIOOPOYHOE UTCHHE, KaK Croco0 OCBOCHUS COJIEPXKAHUS Kypca, JOJDKHO HCIIONB30BAThCS —IPU
MOJTOTOBKE K MPAKTHYECKUM 3aHATHSAM T10 COOTBETCTBYIOIIUM pa3zeiiaM.

Ananumuyeckoe umenue — OTO KPUTHYECKUH pa300op TEKCTa C MOCICIYIOUIMM €ro
KOHCIIeKTHpoBaHueM. OCBOEHHE yKa3aHHBIX MOHATHHA Oyaer Hambosiee 3(PQPEeKTHBHBIM B TOM Clly4ae,
€CIIM TIPU YTCHUH TEKCTOB CTYJICHT OyJeT 3a/1aBaTh K 9THM TEKCTaM BOIPOCHL. YacTh U3 3THX BOIPOCOB
chopmynupoBana B ®OC B mepeuHe BOmpocoB [Jisi cobecemoBanusa. l[lepedeHb ATHX BOIMPOCOB
OTpaHUYEH, MO3TOMY Ba)KHO HE TOJIBKO COJICP)KaHUE BOIIPOCOB, HO CaM MPUHIIMII OCBOCHUS JIUTEPATYPHI
C TMIOMOIIIBIO BOIIPOCOB K TEKCTAM.

Henbto uzyuaroweco 4YTEHUs SBIACTCS TIIyOOKOE M BCECTOpPOHHEE IOHMMaHHE Y4eOHOM
uHpopmaiun. ECTh HECKOJIBKO MPHEMOB U3YUAIOIIECTO YTCHHS:

1. UreHne mo anropuTMy HpeAronaraeT pazoueHne nHpopManuyd Ha OJOKH: Ha3BaHUE, aBTOP;
UCTOYHUK; OCHOBHAs HJesl TEKCTa; (aKTUYECKUW MaTepuai; aHali3 TEKCTa IyTeM COIOCTABIICHUS
MUMEIOIINXCS TOUYEK 3PEHUS TI0 PACCMAaTPUBAEMBIM BOIIPOCAM; HOBH3HA.

2. Ilpuem MocTaHOBKH BOTPOCOB K TEKCTY UMEET CIICIYIOIIUI aIrOPUTM:

—  MEIJICHHO MPOYUTATh TEKCT, CTAPAsICh MIOHITH CMBICI U3JI0KEHHOTO;
—  BBIJICIIUTH KIFOYEBBIC CIIOBA B TEKCTE;

—  [OCTapaThCsl MOHATh OCHOBHBIE UJIEH, TOJTEKCT M OOLIUI 3aMbICEN aBTOPA.

3. IlpueM Te3upoBaHHS 3aKIO4YaeTcs B (POPMYTUPOBAHUU TE3WCOB B BHJE IOJIOKCHUH,
YTBEPKICHUH, BBIBOJOB.

K »TOMy MOXHO T00aBUTH W WHBIC TIPUEMBIL: TIpUEM pedeprupoBaHusl, TPUeM KOMMEHTHPOBAHHS.

Baxxnoii coctaBnsmomieit 110060ro CONMMIHOTO HAYYHOTO M3/IaHUs SBISETCS CIHCOK JTUTEpaTypBhl,
Ha KOTOPYIO cchbuTaeTcsi aBTOp. [IpM BO3HMKHOBEHHMHM HMHTEpeca K KakKOU-TO OOCYKIaeMOW B TEKCTE
npobiieMe Bcer/ia ecTb BO3MOXKHOCTh OOpaTUThCS K CIHMCKY OTHOCSINIEHCS K Hel IuTeparypsl. B aTom
ciy4yae Bcsa MpoOsieMa Kak Obl pa3OMBaeTcs Ha COCTABISIONIME YAacTH, KaXaas M3 KOTOPBIX MOXKET
U3y4aThCsl OTNIENBHO OT Apyrux. [Ipu 5ToM Ba)KHO HE TEPATH U3 BUJIA OOIINI KOHTEKCT M HE IOTPYKaThCs
Ype3MEpPHO B JIETAIU, IIOTOMY YTO TaKHM 00pa3oM MO>KHO HE YBHJIETh TJIABHOTO.

[ToaroroBka k 3K3aMeHy J0OJIKHA ITPOBOAMTHCS Ha OCHOBE JIEKI[MOHHOTO MaTepuania, Marepuaia
MPAKTUYECKUX 3aHATHH ¢ 00s3aTeNbHBIM OOpalieHHeM K OCHOBHBIM Y4YeOHHKaM IO Kypcy. ITo
MO3BOJIAT  HMCKIIIOYUTH OIMMOKA B TIOHMMaHUM MaTepuana, OOJIETYUT €ro  OCMBICIICHUE,
MPOKOMMEHTHUPYET MaTepuall MHOTOUUCIEHHBIMUA TPUMEPaMH.

Memoouueckue pexomenoayuu no HaAanUcanuio peghepamos

Pedepar mpencrapnsier co0oii COKpallleHHBIA Mepecka3 CoIep>KaHUs MEPBHUYHOTO JOKYMEHTa
(MM ero YacTu) C OCHOBHBIMH (DaKTHUYECKUMH CBEJCHHsIMH M BbIBojamMu. Hamucanuwe pedepara
UCTOJb3yeTcss B Yy4yeOHOM IIpolecce By3a B LENSIX MPUOOpPETEeHHs] CTYACHTOM HEOO0XOAUMOM
po(heCCUOHAIBHON TIOJITOTOBKH, PAa3BUTHS YMEHHS M HABBIKOB CaMOCTOSTEIHHOTO HAyYHOTO TOWCKA:
U3YyYEHHUsl JIUTEPATyphl MO BBIOPAHHON TeMe, aHauM3a pa3IMYHBIX MCTOYHUKOB M TOYEK 3PEHUS,
00001IeHNsT MaTepuana, BBIJCNEHUS TJIABHOTO, (opmynupoBaHus BbIBOJOB M T. M. C MOMOIIBIO
pedepaToB CTYACHT TJIyOKe IMOCTHUTAeT HauOoJiee CIIOXKHBIE MPOOJIEMBI Kypca, YYUTCS JIAKOHHYHO
u3JlaraTh CBOM MBICIIH, MPAaBWIBHO OQGOPMIIATH paboTy, MOKIAIbIBATh PE3yIbTaThl CBOErO TPYy/a.
[Ipouiecc Hamucanusi pedepata BKIIOYAET: BBIOOP TEMBI; MOAOOP HOPMATUBHBIX aKTOB, CHEIHATHLHON
JUTEPaTyphl U UHBIX HCTOYHUKOB, MX M3YYCHHE; COCTABIICHUE TUIaHA; HAMMCaHUE TeKcTa paboThl U ee
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odopmIleHHE; YCTHOE H3JI0KEeHHue pedepara.

Pedeparsl mumryres mo Hanbosiee akTyalbHBIM TeMaM. B HUX Ha OCHOBE TIIATEIBHOTO aHAIM3a
u 00001IeHUsT HAYYHOTO MaTepuana COMOCTABJISIOTCS PA3IMYHbIC B3IJISIBI aBTOPOB M OMNpEeIisieTcs
CcOOCTBEHHAs] TO3MIMS CTYICHTA C W3JIOKEHHEM COOTBETCTBYIOIIMX apryMEHTOB. TeMbl pedeparoB
JOJIKHBI OXBAThIBATh U IMCKYCCHOHHBIE BOMPOCHI Kypca. OHU MPU3BAaHbI OTPaXkaTh MEPEOBbIC HAyYHBIE
ujaen, 00001aTh TEHACHIIUU TPAKTHUECKOU NEATEIBHOCTH, YYUTHIBAS MPU 3TOM H3MEHEHHS B TEKYIEM
3aKoHOJaTeNbCcTBE. PekoMeHnoBaHHas HUXe Tematuka pedeparoB npumepHas. CTyIEHT NPHU KeIaHUU
MOJKET CaM MPEIJIOKUTh Ty HIIM HHYIO TEMY, TPEIBAPUTEIHLHO COTJIACOBAB €€ C HAYYHBIM PYKOBOIUTEIICM.

Pedepar, kak mpaBuio, COCTOUT U3 BBEACHHS, B KOTOPOM KpaTrko OOOCHOBBIBAETCS
aKTyaJbHOCTh, HAy4YHas W TMPaKTHYeCKas 3HAYMMOCTh HM30paHHON TEeMbl, OCHOBHOTO MarepHaa,
COJIEp>KaIero CyTh MPOOJIEMBI U IIYTH €€ PELEHHs, U 3aKIII0YeHHUS], T11e GOPMUPYIOTCS BBIBOAbBI, OICHKH,
npemioxenus. O0mmii oobeM pedepara 20 JHUCTOB.

Texnunueckue TpeboBaHus k odopmiieHuto pedepara ciuenyromue. Pedepar odopmisercs Ha
mucrax (opmara A4, ¢ o0s3aTenbHON HyMepaluei CTpaHUul], IpUYeM HOMEp CTPAHUIIBI HA MTEPBOM,
TUTYJILHOM, JIUCTE HE cTaBUTCs. [loJis: BepxHee, HIDKHEE, MpaBoe, jeBoe — 20 MM. AO3aIHbIi OTCTYn —
1,25; PucyHkn MOJKHBI CO3JaBAThCS B ITUKIMYECKUX pPEJaKTOpax HIIM Kak pucyHok Microsoft Word
(crpynnupoBaHHbIi). TabmuIbl BBINOIHATH TabMuuHbIMH - sueiikamu Microsoft Word. CxanupoBanue
PUCYHKOB W TaOIUWI[ HE JOmycKaercs. BrIpaBHHBaHME TekcTa (IO IIMPHHE CTPAHUIIBI) HEOOXOIUMO
BBITOJIHSTH TOJIBKO CTAHJAPTHBIMU CIIOCO0aMU, a HE ¢ MOMOIIbI0 po0enoB. Pa3Mep TekcTa B puCyHKax
u Tabumnax — 12 xerns. Ha TuTynbHOM JHcTe pedepata HY)KHO yKa3aTh: Ha3BaHWE YIeOHOTO 3aBEICHUS,
dakynpTeTa, HOMEp TPYyMIbl U (paMUIIHIO, UM M OTYECTBO aBTOpPA, TEMY, MECTO U IO/l €r0 HalKuCaHUsl.
Pexomennyembiii 00beM pabOTHI CKJIAABIBACTCA M3 CICAYIOUIUX COCTABISIONIMX: TUTYJAbHBIN jymcT (1
cTpanuna), cogepxanue (1 crpanuna), BBegenue (1 — 2 crpaHuilbl), OCHOBHAS 4acTh, KOTOPYIO MOXXHO
pazgenuth Ha riaBbl wiu paszpensl (10 — 15 crpanun), 3axmouenue (1 — 3 cTpaHMIBI), CHHCOK
mutepatypsl (1 cTpanuna), npunoxenue (He oOs3arenbHO). Ecnu pedepar comepkut Tadnuily, TO ee
HOMEp M Ha3BaHME PACIIOJIaraloTCsl CBEpXY TaOIMIIbI, €CJIM PUCYHOK, TO BHU3Y PUCYHKA.

CopepxarenbHble yacTH pedepara — 3TO BBEJCHHE, OCHOBHAs 4acTh U 3aKilloueHHe. BBeneHue
JIOJKHO COJIEpXaTh pacCyKJIEHHUE IO MOBOJAY TOro, YTO paccMaTpuUBacMasl TeMa akTyaidbHa (TO €CTh
COBpEeMEHHa M K Hel ecThb OOIBIION WHTEpeC B HACTOAIIEE BpeMsi), a TAaKXKE TIOCTAHOBKY IIeNU
MCCJIEIOBAaHUS, KOTOpasi HEMOCPEJCTBEHHO CBs3aHa C Ha3BaHWEM paboThl. Takke BO BBEICHUU MOTYT
OBITH TOCTaBIIEHBI 33/a4Ml (HO He 00s3aTeNbHO, Tak Kak paboTa HeBenuka Mo 00beMy), KOTOpbIE
JIETATU3UPYIOT 1eNb. B 3aKIFOUEHUM MUIITYTCS KOHKPETHBIC, COJIEPIKATEIIbHBIC BEIBOJIBI.

Copepxanue pedepara CTyIEHT JOKJIAIbIBaeT Ha CEMHHApE, KPYXkKKe, HAydYHOU KOH(EepEeHIIHH.
[TpenBapuTeIbHO MOATOTOBUB TE3WCHI JIOKJIAMA, CTYICHT B TedeHHWe 7 - 10 MUHYT JOJDKEH KpPaTKO
U3TI0KUTH OCHOBHBIE TMOJIOKEHUsI cBoed paboTel. Ilocie mokmaga aBTOp OTBEUYaeT Ha BOMPOCHI, 3aTEM
BBICTYIAIOT OMIOHEHTHI, KOTOPhIEC 3apaHee MO3HAKOMUIINCh C TEKCTOM pedepara, M OTMEYAIOT €ro
CUIbHbIE U cnaldele CcTOpoHbl. Ha ocHOoBe o0OcyxaeHuss  oOy4aromiemycsi BBICTaBISETCS
COOTBETCTBYIOLIAs OLIEHKA.

Memoouueckue pekomenoayuu no neO20mMoeKe cooouenuil

[TonroroBka Matepuana s cOOOIICHMs ([OKJIaga) aHAJTOTHYHA TOWMCKY MaTepuaioB s
pedepata u acce. [To 06beMy TEKCT, KOTOPBIN PEKOMEHIYETCS UCIIOIB30BATh JIJIsi COOOIICHUS, 030K
K 00BeMy TEKCTa 3cce: AJisi YCTHOrO COOOIIeHHsT — He Oojiee TpeX CTpaHUI] MeyaTHOro TekcTta. Ecnu
cooOl1ieHne JAenaeTcsi B MUCbMEHHOM BHJIE — O0bEM €ro JOJKeH ObITh 3 — 5 cTpaHwuil.

YcTHOE co00IIeHHEe MOKET COTIPOBOXKAATHCS Mpe3eHTalel. PekoMeHyeMoe KOJIHMUecTBO ClIaifioB
— okono 10. TekcT cnmaiiga MOMKEH MOMOJHATH WHOOPMAIMIO, KOTOpas MPOU3HOCUTCS JTOKIATUNKOM
BO BpeMs BBICTyIUICHUS. [I0JHOCTBIO MOBTOPATH HA Claiifie TEKCT BBICTYIJICHHUS HE IeIecoo0pasHo.
[TpropuTeT TIpH HANMKMCAHUM CIIAWIOB OTAAETCS TaOJMIAM, CXeMaM, pUCYHKaM, KPaTKUM 3aKTFOUCHUSM
U BBIBOJIAM.

B cooOmenun gomkHa OBITH pacKpbiTa 3asBlICHHas Tema. [IpHBETCTByeTCS BHUMAaHHE
ayTUTOPUH K JIOKJIAay, COJEpKaTelIbHbIE BOMPOCHI AyJUTOPUM U JIOCTOMHBICE OTBETHl HAa HHX
MOOIIPSIFOTCSE 00JIee BHICOKOM OIIEHKOW BBICTYIIAIOIIEMY.

Bpewms BeicTymienus — 10 — 15 Munyr.
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Jlurepatypa U Ipyrue UCTOUHUKU MOTYT ObITh HAaWJEHbI OO0YYaIOUIMMCS CaMOCTOSTEIBHO WM
PEKOMEHI0BaHbI TpernoiaBaTesieM (€ciii BO3HUKHYT CIOXHOCTU C TIOMCKOM MaTepuaia 1o Teme); Mpu
IPEJJIOKEHUN KOHKPETHOW TE€MBbl COOOIEHUS NPEI0IaBaTeib JOJKEH OPHUEHTHPOBATHCS B IpoOIeMe U
YMETb HallPaBUTh CTYACHTA.

Memoouueckue pexomenoauuu 011 NOO20MOBKU K IK3AMEHY:

Ok3ameH B VI-M cemectpe sBisiercs (GOpPMOIl HMTOTOBOrO KOHTPOJS 3HAHUKW W yMEHHH
oOyyarolmxcs IO JaHHOW JUCHUIUIMHE, IOJIYYEHHBIX Ha JIEKIMSX, MPAKTUYECKUX 3aHATUAX U B
IPOIIECCe CAMOCTOSTENBHON paboThl. OCHOBOW IUIS ONpEIETICHUs] OLIEHKU CIY)KUT YPOBEHb YCBOCHUS
oOyuarolMMucs Marepuaia, NpeJyCMOTPEHHOro JaHHOM paboueit mporpammoii. K sk3ameny
JIOMTYCKAIOTCSl CTYACHTHI, HaOpaBmme 36 u Oosee OAUIOB MO HUTOraM TEKYIIETO M MPOMEKYTOYHOTO
KoHTpoJisa. Ha sk3amene cryaeHT MoxeT HabpaTh ot 15 1o 30 6amios.

B nmepuon moaroroBkM K 9K3aMeHy OOydarolpecs BHOBb oOpamaroTrcs K ydeOHO-
METOMYECKOMY MaTepuaty U 3aKpeIlisioT IPOMEKYTOUHbIC 3HAHMSL.

Ha sx3amen BeIHOCHTCSA MaTepHai B 00beMe, PeayCMOTPEHHOM paboueii mporpaMMoi yueOHOoH
JTUCIUILTNHBI 32 CeMecTp. DK3aMeH MPOBOIUTCS B MMCbMEHHOM / yCTHOM hopme.

[Ipn mpoBemeHWUM 23K3aMeHAa B THUCHMEHHOH (YCTHOW) Qopme, BEIyImIUd TpernoiaBaTelib
COCTaBJSICT OJK3aMEHAI[MOHHBIE OWJIEThI, KOTOpblEe BKIIOYAOT B ce0s: TECTOBBbIC 3aJlaHUS;
TEOPETHUYECKUE 3aJjaHus; 3a/a4l WK cuTyaruu. GopMyaupoBKa TEOPETUUECKUX 3aJaHUs COBIAAAET
¢ (opMyTUPOBKON MEpeyHsl 3K3aMEHAIIMOHHBIX BOIPOCOB, JOBEIEHHBIX JI0 CBEIEHHUS OO0YYarOIIUXCs
HaKaHyHE 3K3aMeHallMoHHOU ceccun. CozeprkaHue BOIIPOCOB OJTHOTO OMJIeTa OTHOCUTCS K Pa3IMYHBIM
paszenam MporpaMMsbl ¢ TeM, 4TOOBI O0Jiee TOJTHO OXBATUTh MaTepuan y4eOHON AUCHUILIUHEIL.

B aynuTopuu, riae npoBOJUTCS YCTHBIA 3K3aMeH, J0JKHO OJIHOBPEMEHHO HAXOJIUThCS HE Ooliee
HIECTH CTYIEHTOB Ha OJIHOTO IMpernojaBaress, MPUHUMAIONIEro sKk3aMeH. Ha moAroToBky otTBera Ha
Ouier Ha sk3ameHe oTBoauTcs 40 MUHYT.

Ipu mpoBeeHNM MUCBEMEHHOT0 SK3aMeHa Ha paboTy oTBoauThCs 60 MuHYT. Pesynbrar

YCTHOTO (ITMCBMEHHOT0) 3K3aMEHA BBIPKACTCS OLICHKAMHU:

Ouenka «omauunoy — om 91 0o 100 6annoe — TEOPETUUECKOE COJEPKAHUE Kypca OCBOEHO
HOJIHOCTBIO, 0€3 TPOOEToB, HEOOXOMMBIC TIPAKTUYECKHE HABBIKM pPAabOThI C OCBOCHHBIM MAaTepHAIOM
chopmupoBanbl. Bee npemycMoTpeHHble mporpamMMoii oOydeHrs! ydeOHbIe 3a/1aHHs BBIOJHEHBI, KAUeCTBO  UX
BBITIOJIHEHNS! OLIEHEHO YHMCIIOM OauioB, OJMM3KMM K MakcUMaibHOMY. Ha sSK3ameHe CTyZneHT JIEeMOHCTpUpPYET
[TyOOKHE 3HAHHUS IPETYCMOTPEHHOro IPOTpaMMON MaTepuana, yMEEeT YETKO, JIAKOHHYHO M JIOTMUYECKU
TIOCIIEZIOBATENBLHO OTBEYATH Ha [TOCTABJICHHbIE BOIIPOCH.

Ouenka «xopowon — om 81 0o 90 0annoeée — TEOPETHUECKOE COIEPKAHUE Kypca OCBOEHO,
HEOOXOIMMbBIE TIPAKTUYECKHE HABBIKM Pa00Thl C(HOPMHUPOBAHBI, BBHITIOHEHHBIE YYEOHBIE 3aJIaHHS COIEPIKAT
He3HauuTeNbHbIe onmOKU. Ha sKk3aMeHe CTy/leHT JAeMOHCTpUpYeT TBEPAOE 3HAHWUS OCHOBHOTO (IPOrpaMMHOIO)
Marepraia, YMEET YETKO, TPaMOTHO, 0€3 CYILECTBEHHbIX HETOYHOCTEH OTBEYaTh Ha IOCTABIIEHHBIE BOIIPOCHL.

Ouyenka «yooenemeopumenvsno» — om 61 0o 80 6ann06 — TeOPETUUECKOE COJAEPKAHUE Kypca
OCBOEHO HE€ IOJIHOCTHIO, HEOOXOJIUMbIE MPAKTHUUECKHUE HAaBBIKM pabOThl c(POPMHUPOBAHBI YACTHYHO,
BBINOJIHEHHBbIE y4eOHbIe 3aJaHusl cojepkaT rpyOble ommOku. Ha sk3ameHe CTy[IeHT JeMOHCTpHUpYET
3HaHHWE TOJBKO OCHOBHOI'O MarepHuajia, OTBETbl COJEpAaT HETOYHOCTH, Clab0 apryMEeHTUPOBAHBI,
HapyllleHa I0CIe10BaTEIbHOCTD U3JI0KEHHS MaTepraia

Ouyenka «neyooesiemeopumenvho» — om 36 0o 60 6a1108 — TEOPETUIECKOE COJEPIKaHUE Kypca
HE OCBOEHO, HEOOXOIMMbIE MTPAKTUYECKUE HABBIKK pabOTHl HE CHOPMUPOBAHBI, BHIITOJHEHHbIE YIeOHbIE
3aJaHusl cojiep KaT IrpyOble OMMOKH, TONOTHUTEIbHAsT caMOCTOATENbHAs paboTa HaJl MaTepuaIoM Kypca
HE MpUBEJIET K CYIIECTBEHHOMY MOBBIIICHUIO KadyecTBa BBINOJIHEHUS y4eOHBIX 3afaHuil. Ha sx3amene
CTYIEHT AEMOHCTPUPYET HE3HAHWE 3HAUMTEIBHOW YacTH NPOTPaMMHOIO MaTepuana, CyIEeCTBEHHBIE
OIMOKK B OTBETax Ha BOINPOCHI, HEYMEHHE OPUEHTHUPOBATHCS B MaTepualie, HE3HAaHHE OCHOBHBIX
HOHATHHA JMCIUTUTUHBI

8. Mamepuanvho-mexnuueckoe obecneuenue OUCUUNIUHDL

8.1.TpeGoBanus K MaTEePHAIbHO-TEXHHUYECKOMY 00ecIiedeHH 0

g peanuzanuu pabodeld MporpaMMbl TUCHUIUIMHBI UMEIOTCS CIIEIUANbHbIE MOMEIIEHUs IS
NPOBEICHNUS 3aHATHH JIEKIMOHHOIO M CEMMHAPCKOIO THMA, TPYNIOBBIX W HWHAMBHUIYaJIbHBIX
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KOHCYJIbTallUM, TEKYLIEro KOHTPOJIS U IPOMEXKYTOYHOM arTeCTalud, a TakKe IIOMELICHUS Ul
CaMOCTOSITENTbHOW pabOThl M TIOMEUICHHS MAJI1 XpaHEHUS U MNPO(UIAKTUYECKOro O0O0CTyKHUBaHUS
o0opynoBanus. CrenuanbHble IOMEIIEHUS YKOMIUIEKTOBAaHbl CIIELUAIM3UPOBAHHON MEOENIbI0 U
TEXHUYECKUMHU CpeACTBa OOydeHHUs, CIyXKalluMH s TpeacTaBieHuss uHbopMmaruu OosbIIoN
ayJIUTOPUH.

Jlia mpoBeZieHHsI 3aHSTUN JIGKIIMOHHOTO THIA MMEIOTCA JEMOHCTPAlMOHHOE OO0OpYyIOBaHHE U
yueOHo-HarsaHble  mocobmst. Ilo  aucnmmumHe «['@HEeTHMKAa YIOBEKa C OCHOBAMH MEIUIIMHCKOM
TEeHETUKW» HMEIOTCS MPE3EHTALMU 110 OTJIENbHBIM TeMaM Kypca, o3BoJistonue Hanbonee 3pPpexTuBHO
OCBOUTH MPECTABICHHBIN yU4EOHbII MaTepual.

[Tpu npoBeneHnH 3aHATHH JIGKIIMOHHOTO/ CEMUHAPCKOTO THITA 3aHSATUN UCTIONB3YIOTCS:
JAUUECH3UOHHOE NPOZPAMMHOE 00ecneyeHue:

— IlIpaBa Ha HcHONIb30BaHUE OINEPALIMOHHON CHUCTEMBI CYIIECTBYIOIIMX pabOYMX CTAaHLUUN C TMPaBOM
ucnonb3oBanusg HOBbIX Bepcuit WINEDUperDVC ALNG UpgrdSAPk MVL A Faculty EES, norosop
Nel13/9A-223 ot 01.09.19;

— AmnTuBUpycHOe mporpammuoe obOecriedenne Kaspersky Endpoint Security Crammaptabiii  Russian
Edition, noroBop Nel3/9A-223 01.09.19;

IIpu ocymecTtBieHnn 00pa30BaTENbHOrO Ipolecca CTYAEHTAMU W IIPENojaaBareieM
UCIOJB3YIOTCS clieAyrone uHpopManuoHHO crpaBouyHble cucteMbl: OBC «Aiilludpbyke», 3IBC
«Koncynprant crynenra», CIIC «Koncymbrant mmocy, CIIC «lapant», CIIC «Pedepenty», CIIC
«Aronap Uudoy.

8.2 OcolGenHocTH peanu3anvu TUCUMILIMHBI JJI51 HHBAJIWIAOB M JIMI ¢ OrPAHUYEHHbIMU
BO3MOKHOCTSIMHU 3/10POBbSI

JlJ1s CTYIEHTOB C OTPaHUYEHHBIMU BO3MOKHOCTSMHU 370POBbsI CO3/IaHbI CIICIUANBHBIE YCIOBUS
JUIsl TIOJdy4eHHus oOpazoBaHus. B Iensx AOCTYMHOCTH TMONydyeHHUs BbICIIEro o0Opa3oBaHUSA 110
00pa3zoBareabHBIM POrpaMMaM WHBAIUAAMH U JUIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS
YHUBEPCUTETOM O0ECIIeUnBaCTCS:

1. AnbTepHaTtuBHas Bepcusi opuIMaIbHOTO caiita B cetu «HTepHEeT» i CIabO0BHISIINX;

2. J1ns vHBAJIHMIOB C HAPYIICHUSIMU 3pEHHUs (CITa00BUISAIINE, CIETIbIC)

- NPUCYTCTBUE AaCCHUCTEHTa, OKa3bIBAIOIIEro oOO0yd4aromemycsi HeOoOXOJUMYI0 IOMOIIb,
NyOIupoBaHUE BCIYX CHPaBOYHON MH(OPMAIMM O paclUCaHUU y4eOHBIX 3aHATHH; HaJM4ue CPEe/ICTB
JUISl YCUJIEHUSI OCTATOYHOTO 3pEHUs, OpailIeBCKONM KOMIBIOTEPHOM TEXHHUKH, BUICOYBEITUUYHUTEIICH,
OpOrpaMM HEBU3YalIbHOIO AOCTyNa K HHGOPMALUH, MPOTpaMM- CHHTE3aTOPOB PEYM U JIPYTUX
TEXHUYECKUX CPEJCTB MpUeMa-repeiaud yueOHo!H HHPOopMaluy B JOCTYIHBIX (popmax JUist CTYACHTOB
C HApYLIEHUSAMH 3PEHUS;

- 3a/1aHUS JJI5 BBIMOJIHEHUS HA SK3aMEHE 3aUMTHIBAIOTCS ACCUCTEHTOM;

- TNUCbMEHHBbIE 3a/laHUsl BBIMOJHAIOTCS Ha Oymare, HaJUKTOBBIBAIOTCA ACCHCTEHTY
o0yJaronmcs;

3.1 WHBaIMIOB M JIML C OrPAaHUYEHHBIMM BO3MOXHOCTSMH 370pPOBbS IO CIyXYy
(cmabocnplmanue, rayxue):

- Ha 3a4ere/’K3aMeHe IPHCYTCTBYET ACCHUCTEHT, OKAa3bIBAIOIIMN CTYAEHTY HEOOXOIUMYIO
TEXHUYECKYIO TIOMOIIb C y4eTOM HHIMBHIYAIbHBIX OCOOEHHOCTEW (OH MOMOTraeT 3aHsATh pabouee
MECTO, MepeIBUraThCsl, NPOUnTaTh U OPOPMUTH 33aHKE, B TOM YHCJIE 3alKChIBasl MO/ JAUKTOBKY);

- 3a4eT/7K3aMeH MPOBOJIUTCS B MUCbMEHHOM (hopme;

4. J1711 MTHBAJIMIOB U JIUI] C OTPaHUYEHHBIMUA BO3MOYKHOCTSIMU 3/10POBbS, UMEIOIUX HapyILIEHUS
OTIOPHO-/IBUT'aTEIbHOTO arlapara, CO3JaHbl MaTepHaTIbHO-TEXHUYECKUE YCIIOBHs, O0ECIEeUMBAIOIIHE
BO3MOXXHOCTh OECHpPEnsSTCTBEHHOTO JOCTyNa OO0yJaromuxcsi B Yy4eOHble MOMENIEHUs, O0BEKTY
MUTAHUS, TyaJeTHbIE W Jpyrue MOMEIIEHUs YHHBEPCUTETa, a TakXke MpeObIBaHUS B yKa3aHHBIX
MOMELIEHUSIX (HaJIMYKie paclIMPEHHBIX JABEPHBIX IPOEMOB, MOPYUHEH U JPYTUX MPUCTIOCOOTICHHUIA).

- THMCHbMEHHBIE 3aJaHusl BBINOJHSKOTCS HA KOMIBIOTEPE CO  CHENUAIN3UPOBAHHBIM
POrpaMMHBIM 00€CTIeUeHNEM UM HATUKTOBBIBAIOTCS ACCUCTEHTY;
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- 110 KEJIAHUIO CTY/CHTA SK3aMeH IPOBOIUTCS B YCTHOU (opme.
OOyuaromuecss U3 4Mciaa JUI C OPAaHMYEHHBIMH BO3MOYKHOCTSIMM 3710pOBbsSI OO€CIE€UEHbI
AIIEKTPOHHBIMHU 00pa30BaTEILHBIMU pecypcaMu B (opMax, aJanTHPOBAHHBIX K OTPAHUYEHHSIM HUX

300POBbA.

Mamepuaﬂbﬂo-mexﬂuueCKoe obecneyenue 6ucuunﬂuﬂbz 0J151 UHBANUOO08 U JAUY ¢ 0epaHU4YeHHbIMU

BO3MOMNCHOCMISAMU 300p06b}l

Haumenosanue OcCHaIIEHHOCTb CIIEIATbHBIX IlepedeHb TUIIEH3MOHHOTO
CHeUaIbHBIX * MIOMEUIEHUH U MOMeIIeHuH AJs MPOTrPaMMHOI0 0OecTIeueHHSI.
MOMEIEHU Hu CaMOCTOSATENFHON paboTHI PexBU3UTHI NOATBEPHKAAIOIIETO
MOMETICHUI ULt JIOKyMeHTa

Aynutopus i - Kommnexr yueOHol MeOesu: CToIbI 1 [Mponykrst MICROCOFT(Desktop

CaMOCTOATENBLHON PadOTHI
U KOJIJIEKTUBHOTO
MOJIb30BAHUSA
CTEUATbHBIMU
TEXHUIECKUMHU CPEACTBAMU
Ut 00ydeHHs HHBAIMIOB
n aur ¢ OB3 B KBI'Y,
aynurtopus No 145
I'masns1ii kopmyc KBI'Y.

CTYJIBSL 7151 00y4aromuxcs (3 KOMIUIEKTa);
Cron 11 MHBAJIUAOB-KOJSICOYHUKOB (1
wrt.); KoMnbroTep ¢ moIkiIoYeHueM K CeTH
1 IPOTPaMMHBEIM o0OecriedenueM (3 mir.);
CrienmabHas KJIaBUATypa (C yBEITHICHHBIM
pa3sMepoM KJIaBHIII, CO CTICIHATbHOMN
HAaKJIaJKOW, OrpaHUYMBAIOILEH ClTydyaiiHOE
HaXkaTHe COCEAHMX KiaBum) (11mT.);
[puHTep muist nevaryu peabedHO-
to4yeyHbM mpudTom bpaiinsg VP Columbia
(1 mrt.); [TopTaTUBHBIN TaKTHIBHBIN
nucied bpaiins

«Focus 14 Blue» (coBMecTHMBIH ¢
IUIAHIIETHBIMH YCTPOHCTBAMH,
cmaptdoramu u [1K) (1 mrT.); Bymara ms
reyaTy penbe(hHO- TOUESUHBIM MIPH(TOM
Bpaiins, coBmectumoro ¢ npuHrepom VP
Columbia; Buneoysenmanrens
nopratuBHelii HV-MVC, nuaronans
9KpaHa — 3,5 mrotima (4 mT.);
CkaHupyoLIas 1 YUTAOIasl MalliHa
SARA-CE (1 mr.); JxoicTHK
KOMIIBIOTEPHBIN alallTUPOBAHHBI,
6ecripoBoHOi (3 mT.); BecripoBoHas
Bluetooth rapuutypa ¢ KocTHOM
mpoBoIUMOCThIO «AfterShokz Trekz
Titanium» (1 mwr.); [IpoBogHAas TapHHUTYpA C
KOCTHOH TpoBoAMMOCTEIO «AfterShokz
Sportz Titaniumy (2 mr.); [IpoBoxHas
rapaurypa Defender (1 mrt.);
[epconanpubrii kommyHuKatop EN —101 (5
mt.); CrnenuanbHbIe KIIaBUATYpPHI (C
YBEJIMYEHHBIM Pa3MepOM KJIaBHIII, CO
CIIeIMaJIbHOU HAKJIaIKOH,
OIpaHMYMBAIOIIEH CllyyaifHOe HakaTHe
cocenHux knasui); Kimasuarypa
aIalITUPOBAHHAS C KPYITHBIMHU KHOTIKaMH +
TUIACTUKOBAs HAKJIAJIKa, PasJessronas
knaumy, becripoBoanas Clevy Keyboard
+ Clevy Cove (3mir.); JIxoicTHK
kommbloTepHsIi Joystick SimplyWorks
6ecrpoBOTHOM

(3mr.);

HoyTOyk + mpucTaBka U1 aif- TPeKHHTa K
HoyTOyKy PCEye Mini (1 mrT).

Education ALNG LicSaPk OLVS
Academic Edition Enterprise)
nozamucka (Open Value

Subscription) No V 2123829
Kaspersky Endpoint Security
Crannaprtasiii Russian Edition No
JInuensun 17E0-180427-50836-287-
197.

[TporpamMmsl 1J1s CO3IaHUS U
penaKTHpOBaHUs CyOTUTPOB,
KOHBEPTHUPYIOLIEe Pedb B TEKCTOBBII
W KECTOBBIH (hOPMATHI HA DKpaHe
KoMIbroTepa: Maiikpocodpt
Jukrent:

https://dictate.ms/, Subtitle Edit,
(«Cypnodon» (becriaTHbIC).
[TporpaMmma HEBU3YaJIbHOTO HOCTYIIA
K HH(OpMaIMH Ha SKpaHe
komnbroTepa JAWS for Windows
(GecrmaTHas);

[Tporpamma Jist YTEHHS BCIYX
TekcToBBIX (paiinoB (Tiger Software
Suit (TSS)) (Homep nuIeH3UN
5028132082173733);

[Tporpamma 3KpaHHOTO JIOCTYIIA C
CHHTE30M peUH JUIS CIICbIX 1
cnaboBumux (NVDA)
(6ecrutaTHas).

*CHCHI/I&J’[BHBIG IIOMCIICHHUSA - yqe6HLIe AYAUTOPUH M1 IPOBEICHUA 3aHATHI JICKIIMOHHOT'O THIIA, 3aHATHH CEMHUHApPCKOro

THIIA, KyPCOBOTO MPOEKTHUPOBAHNS (BBIITOJHEHHUS KYPCOBBIX Pa0OT), TPYIIIOBHIX M HHIANBUAYAIBHBIX KOHCYJIBTAIHH,
TEKYIIETO KOHTPOJISI M IPOMEXYTOYHOH aTTECTAIINH, a TAK)Ke IIOMEIICHHS TSI CAMOCTOSITEIbHON PabOTHI
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_ Ipuioxenne 1
JIMCT UBMEHEHUWU (JJOITOJTHEHUN)

B pabOYyO MPOrpamMMy 1O JHUCHUILTHHE «[ €HeTHKa ¥ TeHETHYECKHE TEXHOJIOTUU B IPOMBIILICHHOM
OMOTEXHOJIOTUWY TI0 HATIPABIICHUIO TIOJITOTOBKU
06.03.01 buonorus Ilpoduns: I'enernka, Onomorus kiaeTku, ornoskosorus Ha 2023-2024 y4eOHbIH TO

IlepeyeHb BHOCMMBIX

Nen/n | Daement (mynkr) PIIJL u3Menenuii (JIOnoHenuii)

IIpumeyanue

OOcykaeHa U peKOMEHI0BaHa Ha 3acelaHuu Kadeapsl OMOJIOrHH, TE0IKOJIOTHH 1
MOJIEKYJIIPHO-T€HETUYECKHX OCHOB JKUBBIX CUCTEM
OT «  «_ 20 1.
IpoTOKOJI Ne _

3aBenyromumii kadeapoi /AYO. TTapurtos/
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IIpuno:xenue 2

Pacnipenenenune 0a1710B TeKyIero M pyoe:xHoro KOHTpOJIst

Cymma b6annos

Nen/n Buo konmponsn
Oowan cymma | 1-a mouka 2-amouxka | 3-1 mouka

1- | Hlocewenue 3auamuii 00 10 6annos 00 3 0. 00 30. 00 46.

2- | Texywuit konmposun: 00 30 6annos 0010 6. 0010 6. 0010 6.
Omeem na 5 6onpocos om (0 0ol5 6. om0oo5| om0oo56. | omOooé.

0.
[MosHbIN NpaBUIbHBINA OTBET 1o 15 6amnos 50. 50. 50.
HenonHblii mpaBUIBHBIN OTBET or 3 nol150. | orl no560. orl 1050.| or1l no56.
Ortser, conepKaniuii HETOUYHOCTH, 00. 00. 00. 00.
OIIHOKH
Buinonnenue  camocmoamensHuix
3a0anuil (pewenue 3a0au,
Hanucanue peghepamos, 00K1a0, om 0 0ol5 6. om0oo5|om00o56 |om0ooso
Icce ) 0.

1. | PybesrcHblit KOHmMpoJip 00 30 6annos 00 106. 0010 6. 00106.
TECTUPOBAHHUE ot 0- 10 126. | ot 0- 10 46. | ot 0- 1o 46. | ot 0- 1o 46.
KOJUTOKBUYM oT 0110 186. | oT0 1066.| 0oTr0m066. | oT 0 10 6 6.

Hmozo cymma mexywezo u
PYy0escno20 KOHmMpos 00 706ann06 00 230. 00 230 00 246

IepsBplii 3Tran  (0a30BbIi)ypoBeHb) —

OlIEHKA «Y/JA0BJIETBOPHUTEIHHO» He MeHee 36 0. He MeHee 12 He MeHee 12 6 | He meHee 12 ©
6.

Bropoii 3Tan (IpOABUHYTHINH)YypOBEHb) — menee 70 0.

OIIEHKA «XOPOII0» (51-69 6.) meHee 23 6 Meree 23 6 MmeHee 246

Tpernii 23Tan  (BBICOKHIA
OLIEHKA «OTJIHYHO»

YPOBEHb) -

ne menee 70 0.

He MeHee 23

6.

He MeHee 23 6

He MeHee 240
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IlIkana oyenusanus naaHUPyemvlx pe3yabmamos 00y4eHus
Texkymmii 1 pyOe:KHbII KOHTPOJIb

IIpniaoxenue 3

Cemectp Ikama onieHUBaHUI
0-35 6ayioB 36-50 6annos 51-60 GannoB 56-70 6annoB

I6 YactnuHoe ITonnoe ninu | [TonHoe nnu | [lonHoe nocemieHue
IOCCIICHUE YacTUYHOE YaCTHYHOC ayJIUTOPHBIX
ayIUTOPHBIX MoceIIeHue IMOCEIICHIE 3aHATHH.
3aHATUH. ayIUTOPHBIX ayIUTOPHBIX [Tonnoe
HeynosnerBoputen | 3aHATHIA. 3aHATHI. BBITIOJIHCHHE u
bHOC BBIIIOJIHCHUE YactuuHoe [TomuaoOC 3aluTa
1a00paTOPHBIX U BBITTOJTHEHHE M | BBIIOJHEHHUE U | 1a00OpaTOpHBIX U
MPaKTUYECKUX 3allnTa 3alIuTa MPAKTUYECKUX
pabort. [Tnoxas J1a00paTOPHBIX U | 1a0OpaTOPHBIX H | 3aHATHUH.
IIOJITOTOBKA K MPAKTUYECKUX MIPAKTUYECKUX Brimonnenue
OaJTbHO- pabor. pabor. KOHTPOJIbHBIX
PEUTUHIOBBIM Beinonuenue Beinonnenue paboT,  TECTOBBIX
MEpOIPUSATHSM. KOHTPOJIbHBIX KOHTPOJIbHBIX 3aJJaHNM, OTBETHI Ha
CryneHt He | pabor, TECTOBBIX | pabOT, TECTOBBIX | KOJUIOKBUYME  Ha
JIOIYCKaeTCst K | 3aJJaHui, OTBETHI HAa | 3aJaHMi, OTBETHI | OLICHKH «OTINYHO.
MIPOMEKYTOUHOMN KOJUIOKBUYME Ha | HA KOJUIOKBUYME
aTTecTaluu OLICHKH Ha OLICHKH

«YIOBJIETBOPUTENb | «XOPOIIOY.
HO.
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