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1 esn u 3a1a44 M3y4YeHH sl AUCUUIIIMHBI (MOLYJIs1)

1.1 Ileas ocBOEeHUS AMCUUILIMHBI
[enpro OCBOCHHMSI TUCIUTUTHHBI «] eHeTHYEeCKast MHKCHEPUS ABISICTCS (OPMUPOBAHUE Y CTYACHTOB
npoeccuoHaNbHBIX KOMIETEHIIMU B POU3BOICTBEHHOM, MOHUTOPHUHIOBOM U HCCIIE0BATEIbCKOM
NEeSATEIbHOCTH, a TakKe aHaun3 (yHAAMEHTaIbHBIX 3HAHWI, HAMPABJICHHBIX HA pacCIIMpEHUE
MIPEJICTAaBICHU 00 OCHOBHBIX METOJaX U BO3MOXKHOCTSX I'€HETUYECKON MH)KEHEPHH Ha MpHUMepe
MIPOKAPHOT.

s BbIcOKOMPOGECCHOHABHOM TMOATOTOBKM BBITYCKHUKA Kypc «leHeThdeckas HHXKEHEPUsD)
BaXCH JUISI YDIYOJICHHOTO TMOHUMAHHUS CTYACHTAMH-OMOJIOTaMH TPUHITUIIOB OpTaHW3alluil |
(GYHKIIMOHUPOBAaHUS MHMKPOOHOW KJIETKH. [eHeTHMueckass UWHXKEHEPUS TECHO CBf3aHA C
MOJICKYJISIPHON OHOJIOTHEH, (PU3HOIOTHENW U OMOXUMHUEH MUKPOOPTaHU3MOB.

BaxxHOCTb CBSI3M T€HETHUECKOM OpraHu3alii MUKPOOHOU KJIeTKH U e€ (QyHKIuM, He0OXOAUMOCTh
MMOHUMAHUS OCHOBHBIX MPUHIMUIIOB W TYyTEeH, a TakKe TOYEK MPAKTUUYECKOTO MPUMEHEHUS
OTIpe/IeTISIeT aKTYaIbHOCTh U3yUeHUs JUCHIHUIIMHBI B paMKax JTaHHOM 0akalaBpCKO MpOorpamMMBbl.

1.2 3anaun TUCHUIINHEI
OcHoBHBIE 3a/aud JAUCUUIUIMHBL  COPMHUpPOBaTH Yy CTYIEHTOB: 0a30BO€ MBIIUICHUE,
o0ecreynBarolee MpeACTaBIeHusI 00 0COOEHHOCTIX CTPYKTYPHO-(YHKIIMOHATBLHON OpraHu3aluu
T€HOMOB TPO- U JYKapHOT, BUPYCOB; CIHOCOOHOCTh MOHUMATh MPUHIIMIIBI OCHOBHBIX METOIIOB
MOJIEKYJISIPHOTO  KJIOHUPOBAHMS,  CIIOCOOHOCTh  HCMOJB30BaTh  I'CHETUYECKHE  METOIBI
KOHCTPYHUPOBAHUS IITAMMOB OaKTepuil C 3aJaHHBIMU CBOMCTBAMMU; PA3BUBATh Y CTY/ICHTOB YMEHUS
UCIIONIb30BaTh COBPEMEHHYIO almaparypy M BbIUUCIUTEIbHBbIC KOMIUIEKCHI JJISi BBITOTHEHUS
OMOJIOrMYeCKHX PadOT; MOKA3aTh MEPCICKTUBI IPUMEHEHHS TCHETHYECKUX METOIOB B Pa3IMIHBIX
o0NacTsaX >KU3HEAEATEIbHOCTH YeJoBeKa (TPOMBIIUIEHHOCTh, CEIbCKOE XO3SiCTBO, HAy4YHbBIE
WCCJIEIOBAHUS U T. [1.); Pa3BUBATh y CTY/ICHTOB HaBBIKK PabOTHI ¢ y4eOHOI U HayYHOU JINTEPaTypO.

1.3 MecTo aucuuiuIinHbl (MOAYJIsi) B CTPYKTYpe 00pa30oBaTe/bHOM NPOrpaMMbl
Hucuunnuna «leHeTnyeckass MH)KEHEPHsD» OTHOCHTCS K 4acTH, (HOpMUPYEeMOM ydacTHUKAMU
oOpazoBarenbHBIX OTHOIIEHUH, bnoka 1 «Juctunmuaer (Momynu)» ydeOHoro ruiana. Kypc
«l'eHeTHUeCKast MHKEHEPHS» BaKEH JUISl CTY/IEHTOB-TEHETHKOB, CIIEIUATH3UPYIOIINXCS B 00IACTH
MOJIEKYJSIPHONH T€HETUKH MHUKPOOPTaHMW3MOB, OMOTEXHOJIOTMU U 00IIei Mukpoobuonoruu. s
YCBOEHHUS Kypca CTYACHTY HE0OXOIUMO OPUEHTHPOBATHCS B MpoliemMax 001ied MUKPOOHOJIOTHH,
OnoxuMuu, (PU3UOJIOTUM MHUKPOOPTaHU3MOB, MOJEKYIsIpHON Ouonoruu. lmeTh HaBBIKU
CaMOCTOSITENIbHOM paboThl C JUTEPaTypol, BKIIIOYAsl MEPUOJUYECKYIO HAyuHYIO JIUTEparypy IO
0aKTepuoNOTud U OWOTEXHOJOTHH, a TaKXKE HAaBBIKM PabOTBHl C 3JIEKTPOHHBIMU CPEICTBAMHU
uHopmaruu. M3yuenuto mucimmuiiHbl «[eHeTHUecKass WHXKEHEpHUs» TMPEANISCTBYIOT TaKue
JTUCIUTITUHBI, KaKk «BbHOXUMHSI C OCHOBAMH MOJIEKYJISIPHON Ouonorum», «['eHeTHKa U CEeNeKIus»,
«MuUKpOOHONIOTHSI C OCHOBAMH BHPYCOJOTMH M OHMOTEXHOJOTHHY», KOTOPHIE W3y4YaloTCs, B TOM
yucne, B pamkax HampasiieHus 06.03.01 «buonorus». Marepuanbl TUCIHUILIMHBI UCIOIb3YIOTCS
CTyJIEHTaMH B HayYHOH pabOTe MPU MOATOTOBKE BHIMTYCKHON KBATH(PUKAIMOHHOMN paOOThI U KpaliHe
Ba)XHBI B OCYIIECTBIEHUN TPAKTUUECKOM NEATEIbHOCTH OakagaBpa OMOJOTUH (TEHETHKH).

1.4 IlepeyeHb NJIAHHPYEMBIX Pe3yJbTATOB O00y4YeHHMs MO JMCHMILIMHE (MOLYJIIO),
COOTHECEHHBIX ¢ IVIAHUPYEMBIMHU Pe3yJIbTATAMH 0CBOEHUSI 00Pa30BaTeIbHONH MPOrpaMMbl
N3ydenne naHHOW y4eOHON IWCHMIITUHBI HAMpaBleHO Ha (OPMUPOBAHHE y OOYYArOIIMXCS
CHEAYIOIIUX KOMIETEHIIHI:

KOII N HAUMEHOBAaHNUEC MHAWKATOPA PeByJ'lBTaTBI 06yqu1/m IO AUCLIUMIIIIMHE

pa3aeciioB OHOJIOTHUECKUX U SKOJIOTHYECKHUX JUCHUILINH.

IK-1 Crnocoben TBOPUCCKU HCIOJb30BATH B Hay‘lHO-HCCHCZ{OBaTGHLCKOﬁ JACATCIbHOCTH 3HAHUC q)yH,HaMCHTaJ'II)HLIX

WIIK-1.1. BnageeT COBpeMEHHBIMH | 3HAET IyTH ITOMCKA COBPEMEHHBIX HHPOPMALMOHHBIX HCTOUHHKOB
nH()OPMALMOHHBIMU PECYpPCaMHU nH(pOpMaLK TeHHO-NHXCHEPHON HANPaBICHHOCTH.




OUOJIOTHYECKOTO U SKOJIOTHYECKOTO
COZIEpIKaHUs U YMEET HCII0JIb30BaTh
UX B IpOQeCCHOHATBHOM
JeSATEIEHOCTH.

yMeeT MPUMEHATH B PO eCCHOHATEHON MUKPOOHOIOTHYECKOH e TeTHHOCTH
3HaHUS O CTPOCHUU F'€HEeTHUYECKOTr0 anmnapara npo- ¥ 3yKapHoT, IOJlyuYeHHbIE U3
COBPEMEHHBIX HH(OPMALINOHHBIX.

BJIaZieeT OCHOBHBIMHU F€HHO-MHXEHEPHBIMU TIOHATUSIMU M IPUEMaMH paboThI B
JeSITeIPHOCTH B MUKPOOHOJIOTHYECKOH TabopaToprul.

UIIK-1.2. Bnageet
9KCTIEPUMEHTAIbLHBIMUA METOIAMH
uccienoBaHuii (1o TeMaTuke
MIPOBOIMMEIX pa3paboToK).

3HAET HKCIEPHUMEHTAJIbHBIE METOBI BBIBICHUS PACIIONOKEHHUS T€HOB Ha
0akrepuabHOil xpomocome, Metonuku [11IP, JIHK-nacmopTu3anuu u
CEKBEHUPOBAHUS.

YMeeT UCTIONIb30BaTh 3KCIEPUMEHTATIbHBIE METOBI CO3AaHUS
PEKOMOWHAHTHBIX MOJIEKYIL.

Brnaneer MeTonamMu pruMEHEHHUsI OCHOBHBEIX (DEPMEHTOB B TEHETHIECKOM
WHKCHEPUH.

UIIK-1.3. YMeeT aHanH3UpOBATH
Ppe3yabTaThl SKCIEPUMEHTOB U
MPEJCTABIATh UX B hopMe
MyOIMKAIMN B PELICH3UPYEMBIX
HAyYHbIX M3aHUSIX.

3HaeTaTAaIbl CO3MaHII PEKOMOMHAHTHBIX IITAMMOB U aJITOPUTM aHAU3BI
Pe3yabTaToOB SKCIIEPUMEHTOB C UX PUMEHEHUEM.

YMeeT aHaIM3UpOBATh PE3YJIBTAThl 3KCIIEPUMEHTOB 110 CO3AAHUIO U
HCIIONB30BaHMIO BEeKTOPHBIX Mojekyn JJHK.

Brnaneer crocoOHOCTBIO MPEACTABIATH Pe3yJbTaThl aHAIN3a AKCIIEPUMEHTOB
10 TEHETHYECKOH HHXEHepuu B GopMmMe NyOnuKanmii B pELEeH3HPYEMBIX
HayYHbIX M3AHUSIX.

UIIK-1.4. O6nagaet HaBBEIKAMA
MIPOBOJIMTH AUCKYCCHUHU Ha HAYYHBIX
(HayqHO-TIPAKTUYECKHX )
MEPOTIPHUSATHSX, UCTIONB30BaTh B
po¢eCCHOHANIBHON AEATEIbHOCTU
OTEYECTBEHHBIC U 3apyOeIKHbIC
0asbl JaHHBIX.

3HaeT J3Tambl CO3AaHUS PEKOMOMHAHTHBIX IPOMYLEHTOB IPOMHCYJIMHA H
UHTEP(EPOHOB YeNIOBEKa M JPYTMX OWOJOTHYECKH aKTHUBHBIX BEIIECTBO HA
ocHoBe Escherichia coli n vHBIX ar€HTOB, CIIOCOOEH MPOBOJUTH TUCKYCCUH T10
JAHHOM TEMaTHKE Ha HAy4YHBIX MEPONPHUATHUSIX.

YMmeeT  HWcmonb30BaTh B MPO(ECCHOHATBHOW  MHUKPOOMOIOTHYCCKOH
JEeATEIbHOCTH OTEUECTBEHHBIE U 3apyOeKHble 0a3bl TaHHBIX KIOHHPOBAHHBIX

reHoB, 0anku reHoB NCBI.

BIIaJieeT MOHATHHHOW 0a30if U METOIMYECKHUM amapaToM, 00eCIeINBAIOLTIM
3QdeKkTHBHOE TPOBEAEGHWH JUCKyCCHM Ha HAy4YHBIX  MEpOIPUATHAX
OTHOCHTEJIBHO PE3yJIbTaTOB T€HHOMHKEHEPHBIX YKCIIEPHMEHTOB.

[K-1.5. TIlonumaer u  ymeer
OOBSICHATH COBpPEMEHHBIE
IPOOIEMBI COXpaHEHUs
O0nopazHOOOpa3us W YCTOHYHUBOTO

IIPUPOAOIIOJIL30BAHM.

3HAET MPHUHIMUIBI KCIONB30BAHHUS TEXHUKH pekoMOuHauTHbIX JIHK mmst
XpaHeHHS UYKEPOIHOW TeHeTHYecKoil WH(popManuu M COXPaHEHHS
O6ropa3zHooOpasus.

yMeeT OOBSICHATh COBPEMEHHBIE TIPOOIEMbI COXpaHEHUsI MUKPOOHOTO
O6ropazHOOOpa3usl.

BIIaieeT METOAaMH KOHCTPYHPOBAHHUS PEKOMOWHAHTHBIX JHK,
o0ecIeynBalonX 3KCHIPECCHIO0 KIOHUPOBAHHBIX TEHOB, IS YCTOHYMBOTO
HPUPOIOTIONIE30BAHNS.

Pesynbrarel oOydeHUs MO TUCHMIUIMHE JOCTUTAIOTCS B paMKaxX OCYIIECTBJICHHS BCEX BHJIOB
KOHTAKTHOM W CaMOCTOSITENIbHOM padoThl 0OyYaromuxcsi B COOTBETCTBUU C YTBEPKIACHHBIM
y4€OHBIM IJIAHOM.

Nuaukatopbl AOCTHMXKEHHS KOMIETEHIMM CUYUTAOTCS C(HOPMUPOBAHHBIMH TIPU JTOCTHKEHUU
COOTBETCTBYIOIIMX UM PE3yJIbTaTOB OOyUEHUSI.

2. CTpyKkTypa U coaep:KaHue JUCIHIIMHBI

2.1 Pacnpenesienue Tpy10éMKOCTH TUCHUILIUHBI 10 BUAaM padoT

OO6mast TpymO€MKOCTh JUCHUIUIMHBI CcOCTaBisieT 4 3adeTHbie eauHUIbl (144 daca),
pacmpeneneHye mo BujgaM padoT MpeCTaBICHO B TaOIHIEe

nux

Bunst pabot Bcero Dopma o0ydeHus
4acoB OuHAs
5 cemectp | X cemectp
(gacer) (gacsr)




KonTakTHan paﬁoTa, B TOM 4YHCJI€:

AyIuMTOpHbBIE 3aHATHA (BCEro):

3aHATHS JIEKIIMOHHOTO THIIA 16 16

na6opaTopHLIe 3aHATUA

MIPaKTUYECKHUE 3aHITHS 18 18

CEMUHAPCKUE 3aHATUA

NHasa koHTaKTHasI paﬁoTa:

Kontpons camocrositensHoi padotsl (KCP) 6 6

IIpomexxytounas arrectauus (MKP) 0,3 0,3

CamocrosiTe1bHas padoTa, B TOM YHcJIe:

Pedepar/acce (moaroroska) 10 10

CamocTrodATeNnbHOE H3YYCHHE pa3flesioB, CaMOIOATOTOBKA (TMpopaboTka U
MOBTOPEHHE JICKLMOHHOTO MaTepualia ¥ MaTepuaia y4YeOHUKOB M y4eOHBIX 24 24
1ocoOuil, MOArOTOBKA K JIAOOPATOPHBIM 3aHSTHAM, KOJUIOKBUYMaM H T.1I.)

BrinonHenne MHAUBUIYaIbHBIX 3aaHUN (TIOATOTOBKA COOOIIEHUH,

TIpe3CHTAIHI) 12 12

IToaroroBka Kk TeKyIieMy KOHTPOJIIIO 24 24

KonTpousb:

[TonroroBka K 3K3amMeHy 35,7 35,7

Oo6man gac. 144 144

TPYA0EMKOCTE B TOM YHCJIe KOHTAKTHasi padoTa 40,3 40,3
3a4. e 4 4

2.2  Copep:xkaHue IMCHUIIHHBI
Pacrnipenenenne BuoB yueOHOM paOOThI U UX TPYLOEMKOCTH 1O pa3jienaM JUCHUIUIHHBIL.
Paznensl (TeMbl) AUCHUIIMHBL, H3y4aeMble B 5 cemecTpe (3 Kypce)(ouHasihopma oOydeHus)

KomnaecTso gacoB
BueaynuropHas
No HanmenoBanwue pa3aenoB (TeM) Beero AynutopHas pabota  [pa6ora
JI I13 JIP CPC

1. ['eHeTHUECKast MHKEHEPHsI KaK HayKa 12 b b 8
2. OCHOBHBIE TIOHSITHSI U IPUEMBI 12 2 2 8
3. IMeToabl TeHETUYECKON MHXKEHEPUH 12 2 2 8
4. DepMEHTBI U pEaKTHUBBI, HCIOIb3YEMbIE B TEHETUUECKON 22 2 4 16

MH)KEHEPUH
S. Cnoco0bl T0CTaBKH F'€HETHYECKOTO MaTepHaa 22 4 4 14
6. [IpuxiagHas reHeTUYeCKast MHXKEHEpUsl. 22 4 4 14

UTOI'O no pasoenam oucyuniumvl 102 16 18 68

KonTpo:s camocrositenbHOM padotsl (KCP) 6

[Mpomexyrounas arrectanus (MKP) 0,3

[ToaroroBka K TEKyLIEMY KOHTPOIIIO 35,7

OO1mast TPyJ0EeMKOCTb 110 JUCIUILUINHE 144




[Tpumeuanwue: JI — nekmuu, [13 — npakruueckue 3anatust / cemuHapbl,JIP — maboparopHblie 3aHATHS,
CPC — camocTosiTenpHas pabora CTyaeHTa

2.3 Conep:kanue pa3aesioB (TeM) THCHHILIAHBI
2.3.1 3aHATHHA JEKIHOHHOTO THMA
dopma
HanmenoBanue pasznena

Ne Conepxanne pazzaesna (TeMbl) TEKYII[ETO
(Tembr) KOHTPOJIS

1. |I'eneruyeckas I'enetnueckas nHxeHepus. Onpenenenue noHATUs. OCHOBHBIC 3aJa4H. v
WH)KEHEepHs Kak Hayka | [ eHeTwdeckast HH)KEHEepHsl.

2. |OcHoBHble oHsATHA 1 | ['eHOM mnpokapuoT. OcCOOEHHOCTH pacloOJOKEHUs TEHOB. [eHoM v
IPUEMBI sykapuoT. OcobeHHoCTH opranu3anuu. OTInuus OT OaKTepHaNIBEHOTO

reaoMa. CTPYKTypHBIE TeHBI 3yKapHOT: BHYTPEHHS OpTraHu3aIlusl.
Ox30HbI. IHTpOHBI. Mexanusm craiicuara PHK sykapuor.

3. |Metoapl reHeTHdeckor | [IpUHIUMOBI ¥ METOABl TEHETHMYECKOW HHXKeHEepHH. MeToaudecKue Yy
WH)KCHEPUHU MOAXOABL. XMMHKO-(hepMEHTaTUBHBIN CHHTE3 TEHOB.

4. |DepMeHTHI U pEaKTHUBBI, | DHAOHYKJIea3bl  pecTpukiuu.  Hykieasbl,  HCIONb3yeMble B
HCIIONb3YEMBIE B TEHETUYECKOM KOHCTPYHMpOBaHUM st Moxudukamuu konuos J{HK.
reHEeTHYCCKOM [enounast docdaraza W MONMHYKICOTUAKHHA3A. [IpUMEHEHHUE IS
MHOKCHEpHH nenei TeHETHYECKOTO KOHCTPYHUPOBaHUSL. TepMmuHanbHas

JIe30KCHHYKIIeoTuamITpancdepasa. PyHKIUHU, MEXaHU3M JCHCTBUSL.

5. |®epments u peaktussl, | JJHK-momumepasza-1 u ¢parment Kinenoa. PHK-3zaBucumas JTHK- N
HCTIONB3yeMEIC B nmonuMepasa (obpatHas TpaHckpumrasa). JHK-muraza. Crpykrypa u
TCHETUYECKOU ¢ynkiun B kierke. JIHK-nuraser kuinednoi namouku u ¢ara T4.
WHXCHEPUH MexaHu3M (yHKIMOHHUPOBAHHSI.

6. | CnocoOsI fOCTaBKH Crioco0bl  TOCTaBKM TEHETHYECKOTO MaTepHhalia, 3Tambl CO3IAHHS y
TEHETUYECKOTO Monekyin. OcHoBHbIe MeTobl TurupoBanus JJHK. BekTopsl Ha ocHOBe
Marepuana mwiazmuanoit JJHK. IpeumymiectBa R- mma3muj kak BEKTOPOB.

7. Crioco0bI JOCTaBKH Co3naHue BeKTOpoB Ha ocHOBe (haroB. JIsmOma-dar. Mcmonp3oBanue vy
TEHETHYECKOTO TPAHCIIO30HOB MPH CO3/IaHMK BEKTOPOB. BeKTOpHI Ha OCHOBE (haroBoi
Marepuaia JHK. ®a3muzast 1 kocMuasl. [IpUHIUIBI cO3MaHUS M IPUMEHEHHE.

Bexropsr knonupoBanus. OcHOBHEIE TpeOoBaHMs. [IOHATHE 0 eMKOCTH
BekTopa. Bekropsl 3kcrpeccnun. OCHOBHBIE TPeOOBaHUS K BEKTOPY
9KCIIPECCHH.

8. |[puxnannas Crroco0st KOHCTPYUPOBaHUS PEKOMOMHAHTHBIX JHK, v
rCHETHYECKas obecneunBaromtye () (HheKTHBHYIO TPAHCIALUIO KIOHUPOBAHHBIX TEHOB.
WH)KEHEpUs Cnoco6b1 BBeseHus pexkoMOMHAHTHBIX JIHK B KIETKy-pelUIHUeHT.

Tparchopmarms. Tpancdexmus. Tpancdopmarus KIICTOK-
peuunueHToB. [loBpllIeHME KOMIETEHTHOCTH KJIETOK IPU BBEICHUH
pexkomOunanTHoit ~ JIHK.  OcobGeHHOoCTH  BKCIIpecCHMH — TEHOB
qy>KEPOIHBIX KOPOTKOIETIOUYEYHBIX MOJUIETITHIOB B OaKTePHIX.

9. (lIpuknaanas Co3naHne MHKPOOHBIX IITAMMOB - TIPOAYLEHTOB HHTEpP(EpOHOB v
reHETHYECKast genoBeka. Co3maHue PEKOMOWHAHTHBIX MPOAYLIEHTOB HHCYJIMHA
HH)KEHEepUs (mpouHCynuHa) dYenoBeKa. MUKPOOPTaHMU3MBI, HCIIONB3yEeMbIE IS

KJIIOHUPOBAHMSI UY>KEPOAHBIX T'€HOB. BHYTpPUKIETOUHbIE MPOTEHHA3bI
Oakrepuii. X 3HaYeHHE JJI KIETKU-XO3SIMHA U BIUSHHE Ha YPOBCHb
OKCIIPECCHH  YYKEpOAHBIX  TeHOB. lcmomp3oBaHWE — TEXHUKH
pexomOnHanTHEIX JIHK mmst XxpaHeHust uyXepogHOil reHeTHdecKon
uHpopMaruu. [IpuHIMIBI co3maHus OaHKOB T'€HOB (KIOHOTEK).
Cucrema CRISPR-CAS kak »neMeHT 3amutel OakTepuil OT (aros.
IepcrieKTHBHI HCITOTB30BAHUS IS KOPPEKIIUH TEHOMOB.

Yerasrii onpoc (Y)

2.3.2




2.3.3 3aHATHS CEMHHAPCKOro THINA (MPaKTHYeCKHe PadoThl)

TeHeTUYeCcKas
HH)KEHepus

perunerToB. OTOOp KIETOK, Hecymux pekomOuHanTHeie JIHK.
Mertoapl tHOpuUaM3anuy  HyKJIeWHOBBIX kuciot, [IIIP, JIHK-
MACIOPTU3ALUU U CEKBEHUPOBAHUSL.

HaumenoBanue pasnena dopma

Ne  |(Temsr) Temaruka 3aHATHIA/padbOT TEKYILETO

KOHTPOJIS

1. |[Tenetnueckas Hctoprsi BOSHMKHOBEHHS METONOB TEHHOHM WHXeHepuu PaboTsl VY, P

HH)XeHepus Kak Hayka |bepra ¢ corpyaHukamu. CTaHOBICHHE T'€HHOW HH)KEHEpUHU Kak
HayKd. 3HAKOMCTBO C XapakTepoM paldOTBl B MOJIEKYJISIPHO-
reHeTHUeckord Jaboparopun. 3amaun W menu. TpebGoBaHHS K
6uobezonacHocTH. OCHOBHBIE IOCTIDKCHHMS T'€HHON WHXXEHEPHH.
Bo3moxkHocTH  TpaHCopManMM — KJIETOK  MHKPOOPTaHU3MOB,
pPacTeHM, KUBOTHBIX.

2. |OcHOBHBIE NOHATHS U Opranm3anusi TreHOMa NPOKapHoT. PacrmonoxeHWe TEeHOB Ha VY, P
TIPUEMBI OakTepuambHOM XpoMOcoMe. [S-3eMEeHTBI M TPaHCIIO30HHI.

Opranu3anus reHoMa 3yKapHoT, MHOKECTBEHHBbIE M YHUKaJbHbIC
reHbl. OCOOEHHOCTH PETYNALUN TPAHCKPHUIILIMK B T€HOMaxX Mpo- U
JYKapUOT. OK30H-MHTPOHHAs OpraHM3alus TEHOB 3YKapHOT.
Cucremsl crutaiicuara. Opranuszanus OepoHOB y OaKTepuil.

JIHK- nonucomMHbIe KOMIUIEKCHI.

3. |Merozpl reHeTudeckoit | OCHOBHBIC TMPUHIIMIIBI CO3JaHUS PEKOMOWHAHTHBIX MOJICKYIL. VY, P

HH)KEHEPUU MerTonsl norydeHus TeHOB A KIOHUPOBaHHA. BelaeneHne reHoB
u3 xpomocomuoit JJHK, ux ¢pakunoHnpoBanre M HACHTAUKAIHS
(6noTTHHT-THOpUAN3ALIUS, UMMYHOJIOTHYECKHE METOABI M [Ip.).
CuHTe3 TEHOB Ml KIOHHUPOBaHHMs C IIOMOIIbIO OOpaTHOM
TPaHCKPHUITA3bI u XHUMHUKO-(pEepMEHTATHBHBII CHUHTE3.
INonumMepasHasg 1enHas peaknus. 3HAKOMCTBO C MeETOIaMH
Beigenenus JJHK, npunnunom padorsl ammnudukaropos JHK u
TOPU3OHTAIBHBIM 3JIeKTpodope3oM npoxykros [ILIP B arapozHom
rene.

4. |®epMeHTHI U peakTuBsl, |DepMeHTHI, HCIONb3yeMbleé B T'€HETHYECKOM KOHCTPYHPOBAHMU: VY, P
HCIONB3yEeMBIE B Onponykneassl pecrpukuuy, JHK- muraszel, Hykineassl ans
TEeHETUYECKOM monudukaruu koHoB JJHK. CrpykTypa u OCHOBHBIC (YHKIUH
HH)XEHepUHU (hepMeHTOB, TPUMEHEHHE B PA3IHMYHBIX BUIAX KIOHHUPOBAHUS.

5. |Depments! u peaktussl, | AHK-mommmepasa L ®parMeHT Knénosna, oOparHas VY, P
HMCIIOJIb3yCMBbIC B TpaHCKpUIITasa, HyKHeOTHﬂI/IHTpaHC(i)epaSa,
reHEeTHYECKOM nonuHyKIeotuakuHasza u np. JHK-muraser. Ctpykrypa u GyHKINH
HHKEHEpHH B KJeTKe. llcrmonp30oBaHUME B TEHETHYECKOM KOHCTPYHUPOBAHUU.

JHK-nura3zer kumeyHoit mamoukun u dara T4.  MexaHusm
(DYHKIIMOHHPOBAHHUSL.

6. | CrocobbI focTaBKH Crpykrypa darooro renoma. [Inasmunael. CTpykrypa 1 QyHKIHH. VY, P
TE€HETUYECKOTO ITpunmunsr co3ganns BekTopHbIX Mojekyn JHK. TpeGoBanus x
Marepuana BEKTOpaM o0Os3aTesibHble M KenaTelbHble. [IoHATHE O eMKOCTH

BekTopa. Da3sMuIbl 1 KOCMUIBL.

7. | Cnocobbl [oCcTaBKH ®aru U Ia3MuAbl KaK OCHOBA JUIS CO3AAHUS BEKTOPHBIX MOJIEKYIT VY, P
TeHETUYECKOIO JHK. IS-anemenTs! u TpaHco3oHbl. Col- i R-mma3Muet.

Marepuana

8. |IlpuknagHas Bekroper skcmpeccurm W BEKTOpHl KiIoHHMpoBaHuA. CozmaHne VY, P
TeHeTHYEeCKast TEHETHYEeCKNX KOHCTPYKIMH ISl CHHTE3a OEJKOB 4YeJloBeKa B
HH)XEHEepUs OakTepranbHOW KieTKe. BpiOOp HpOMOTOpPOB, HEOOXOXMMOCTDH

BBEJICHUS MOCJEI0BaTEIbHOCTH [aitu-J{anerapHo st
obecniedenns 3PpPEeKTUBHOCTH TPAHCKPUTIIINH U TPAHCIISINH.

9. |IIpuknanHas Tpancopmanust KIETKH-pelUNueHTa. KOMIIETEHTHOCTh KIIETOK Vv, P

Yerasrii onpoc (Y), Hantucanue pedepara (P).




[Ipy W3yYEHUUANCUUILIMHBL MOTYT TPUMEHSTHCS JIIEKTPOHHOE O0OydeHue, AUCTaHIMOHHbBIE
oOpasoBarenbHbIe TexHOJIOTUHU B cooTBeTcTBHM ¢ DT'OC BO.

2.3.4 TlpuMepHasi TeMaTHKA KyPCOBBIX padoT (MPOEKTOB)

KypcoBblie paboThl HE IPEeyCMOTPEHBI

24  IlepeuyeHb Y4eOHO-METOAMYECKOr0 oOOecrevyeHUsl IAJsi CAMOCTOSITEIbHON PadoThI
00y4aroIMXCH M0 JMCUUILTHHE (MOLYJII0)

[epedens y4eOHO-METOIMYECKOTO 00ECTICUSHHS AUCITUTUINHEI T10
No Bux CPC BBIMOJTHCHHUIO CAMOCTOSTEIILHOW PabOThI

1 |Hammcanwne pedepaton Metonnueckre peKOMEHIAINY TI0 OPTaHU3aINN CAMOCTOSTEIbHOI padoThI
CTyZEHTOB Kadeapbl TCHETUKH, MUKPOOHOIOTHH 1 OMOXUMHH, YTBEPKICHHBIE
kadeapoii mporokon Ne 07 ot 18.02.2021 r

2 |[IoxroroBka Metoauueckre peKOMEeHJallUuy 10 OPraHu3aluy CaMOCTOSTEbHON paboThl
MYJIBTUMEANHHBIX CTyZIEHTOB KadeIpbl TCHETUKH, MUKPOOHOJIOTUH 1 OMOXUMHH, yTBEPKICHHBIC
Mpe3eHTalui xaeapoit mporoxon Ne 07 ot 18.02.2021 r

3 |CamononroroBka Meronndecknue peKOMEHJAIMK MO OPTraHH3aLUH CAMOCTOSTEIBHONW PadOTHI

CTY/IEHTOB Kadeapbl TEHETUKH, MUKPOOHOJIOTHH 1 OMOXMMUH, YTBEP)KIACHHbIC
kadeapoit mporokos Ne 07 ot 18.02.2021 r

Y4eOHO-MEeTOAMYECKNE MaTepHalibl Ui CAMOCTOSTEIBHONH pabOThl OOydYarOmMXCs W3 YHCIA
UMHBAJINJOB U JIML C OTPaHUYEHHBIMH BO3MOKHOCTAMH 310poBbsi (OB3) mpenocrasnsiorcst B
¢dopmax, aganTUPOBAHHBIX K OTPaHUYEHUSIM HUX 310POBbS U BOCIIPHUATHS HH(POPMAIIIH:

Jlist a1 ¢ HapyIIEeHUsIMU 3pEHHUSL:

—B Me4aTHON (opMe yBETHMUEHHBIM LIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

- B nieyaTHOU (hopMe Ha si3bike bpaiis.

JUist a1 ¢ HapyIEeHUsIMU CITyXa:

— B re4aTHou opme,

— B (hopMeE DIIEKTPOHHOTO JIOKYMEHTA.

Jist T ¢ HapyIIeHUsIMUA OTIOPHO-BUTaTEeNIbHOIO arnapara:

— B IieyaTHO! (opme,

— B (hopMe 3IIEKTPOHHOTO JIOKYMEHTa, — B (hopMe ayauodaiina.

JlaHHBII IEpeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBHCUMOCTH OT KOHTHHTE€HTA 00yUYaIOIINXCS.

3. OO0pa3oBare/ibHbIE TEXHOJIOTHH, IPUMEHsIeMbIe IIPH OCBOEHUHU JUCHUIJIMHBI (MOLYJIs1)
[Ipu peanuzamuu y4yeOHOUW pPabOTBI TO OCBOEHHIO Kypca «l[eHeTHdeckas WHKEHEPH»
HCTIONB3YIOTCS COBPEMEHHBIC o0Opa3oBarenbHbIE TEXHOJIOTUH: —uH(OPMAIIMOHHO-
KOMMYHI/IKaHI/IOHHI)Ie TEXHOJIOT'HNH,

—MPOEKTHBIE METOBI OOYUCHHS;

—HCCTIEI0OBATENECKUE METO/IBI B OOYUCHHH,

—npobieMHoe 00ydeHHe
21.]'[5{ Jul; € OrpaHM4YC€HHBIMHM BO3MOXHOCTAMU 3O0POBbBA IMPEAYCMOTPECHA OpraHu3anuid
KOHCYJIBTAIM{ C UCIIOJIb30BAHUEM AJICKTPOHHOMN TIOYTHI.

4. OneHouHble cpeAcTBAa JJIsl TEKyLIero KOHTPOJISI YCIIeBAEMOCTH M IPOMEKYTOYHOM
arrecTanuu

OrneHouHBIE CPECTBA MPEAHA3HAUYEHB! JJIs1 KOHTPOJISA M OLIEHKH 00pa30BaTENbHBIX TOCTUXKEHUHN
00y4aroIINXCsl, OCBOMBIIMX MPOTpaMMy yueOHOM TUCHUIUTMHBI «] eHeTHUeCKasi MHKCHEPHSD».




OneHovHbIE CPEACTBA BKIIOUAET KOHTPOIbHBIE MaTepHallbl AJ1sl IPOBEACHHS TeKYLero KOHTPOJIs
B (popMe3ammThl MpakTHYECKOH paboThI, YCTHOTO Ompoca, pedepara, JOKIaaa, MPe3eHTALUU 10
POOJIIEMHBIM BOITPOCAM, M POMEKYTOYHOM aTTecTalnu B popMe BOIPOCOB K IK3AMEHY.

CTpyKTYypa OlIEHOUYHBIX CPEACTB JJIf TeKYIIell U MPOMEe:KYTOUHOM aTTecTaunu

HanmeHOBaHNEOLIEHOYHOTO CPEACTBa
Ne Kox 1 HauMeHOBaHMe
Pesynprater 00y4uenus -
n/m HMHIUKATOPa Texymmuii konTpons | IIpomexyrodnas
aTTecTanus
UIIK-1.1. Bnageer 3HaeT IyTH  IOMCKa  coBpeMeHHbIX | IIpakruyeckas Bompocs! Ha
COBPEMEHHBIMU nH(OPMALTMOHHBIX UCTOYHHKOB | pabora NeNel-2; 9K3aMEHE
MH(GOPMALIMOHHEIME | TeHHOMHXEHEPHOI HampasleHHOCTH; | pedepar; nokman, | l-11
pecypcamu YMEEeT MNPUMEHSTH B TNPOGECCHOHAIBHOHN | Mpe3eHTaIH
OMOJIOTUYECKOTO U MHUKPOOHOIOrHYEeCKON JeSTeIbHOCTH
1 9KOJIOTHYECKOTO 3HaHUS O CTPOGHHM  TE€HETHYECKOTO
COAEpKaHUSI U yMEeT anmapara Ipo- U 9yKapuoT, HOIyYCHHBIC U3
HCIIONB30BaTh UX B COBPEMEHHBIX MH(OPMAIIIOHHBIX; BIIaJIceT
npodeccruoHaIbHON OCHOBHBIMHU TeHHO-MHXEHEPHBIMU
JEATETbHOCTH. MNOHATHSAMH W TpHeMaMH paboTHl B
JEITCIIPHOCTH B MHKPOOMOJIOTHYECKOM
naboparopuu.
HIIK-1.2. Bnaneer | 3Haer JKCHEepUMEHTaIbHbIE Meronbl | Ilpaktuueckas Bomnpocs! Ha
SKCTIEPIMEHTAIFHBIMA | BELBIICHHUSI — PACIIONIOKEHUS TeHOB Ha | pabora NoNe2-5; sK3ameHe 12-
METOJaMHU GakTepHaIbHON XpOMOCOME; yMmeeT | pedepar; 1oKiaz, 22
) HCCIIeIOBaHUI (mo | ucmonp30BaTH SKCIEpUMEHTAJbHBIE | MPE3eHTaIHs
TeMaTuke METOABl  CO3[aHUs  PEKOMOMHAHTHBIX
TIPOBOIUMBIX MOJIEKYJT; BIaJCeT METOAAMH NPUMEHEHHS
pa3paboToK). OCHOBHBIX (DEpMEHTOB B TEHETHYECKOH
HUH)XEHEPHUHL.
UIIK-1.3. Ymeer 3HAET JTallbl CO3JMaHHUS peKoMOMHAHTHBIX | [IpakTHdeckas Bomnpocs! Ha
aHaJIM3UPOBATh IMTaMMOB Hu AITOPUTM ananmspl | pabora NeNe3, JK3aMeHe 23-
Ppe3yabTaThl pesylnbTaToB  SKCrepumeHtoB ¢ mx | 0-7; pedepar; 34
JKCIIEPUMEHTOB U IPUMEHEHUEM; YMEEeT  aHaiau3uposars | AOKIal
IIPEJCTaBIIATh UX B pe3yabTaThl SKCIEPUMEHTOB 10 co3JaHuio | HPE3CHTAlMA
3 (dopme myONMUKaIMii B | ¥ HMCHOJB30BAHMIO BEKTOPHBIX MOJIEKYI
pEUEH3UPYEMBIX JHK; BJIAJIEET CIIOCOOHOCTHIO
HAyYHBIX M3JaHUSIX. MIPEACTaBIATh pe3yNbTaTh aHaJIn3a
9KCTIEPUMEHTOB 1o T€HETHYECKOH
WHKeHepun B (opMmMe myOnuKanmuii B
PEIeH3NPYEeMbIX HayYHBIX H3TaHUAX.
HIIK-1.4. O6namaer 3HAEeT OJTalbl CO3JaHHUS PEKOMOMHAHTHBIX | [IpakTuyeckas Bompockr Ha
HaBBIKaMH MPOBOJIUTH | MIPOXYLEHTOB MPOMHCYIHHA u | pabora NeNe§-9; sKk3amene 35-
JHUCKYyCCHU Ha MHTEp(EpOHOB  YeloBEKa Ha OCHOBE | pedepar; IOKiaj 46
Hay4IHBIX (HAyIHO- Escherichia coli m crnocoOeH MPOBOMUTH | MPE3EHTAIHS
MIPAKTUIECKHX ) JUCKYCCHM TI0 JaHHOW TeMaThke Ha
MEpPONPUATHSIX, Hay4YHBIX MEpPONPUATHSX; ymeer
HCIONB30BaTh B UCIIONIb30BaTh B NPOQECcCHOHATHLHOM
4 po¢eCCHOHATEHON MHKPOOHOJIOTHYECKOM JIeSITeTHHOCTH
JIeATeNIbHOCTH OTEUECTBEHHBIE U  3apyOe)kHble 0a3bl
OTEUECTBEHHBIE U JIAaHHBIX KJIOHUPOBAHHBIX T€HOB; BIAAEeT
3apyOekHbIe O6a3bl MOHSATHIHON 0a30ii W  METOAMYECKUM
JTAHHBIX. ammaparom, 00ecTeYnBaroNIM
3¢ PeKTUBHOE NPOBEICHUN ANCKYCCHU Ha
HAyYHBIX MEPONPUATUAX OTHOCUTEIIBHO
pe3yIbTaToB TeHHO-HH)XCHEPHBIX
SKCHEPUMEHTOB.




[IK-1.5. ITonumaert u 3HACT MPHUHIIUITEI UCTIONBh30BaHUS TeXHUKH | [IpakTuyeckas Bomnpock! Ha

yMeeT OOBSICHSTH pexomOunantapix  JIHK mns  xpanenust | pabora NeNe3 6- aK3amene 46-
COBPEMEHHBIE 4yKepOAHOH reHernueckoil mHpopmamuu | 9; pedepar; noknax | 88
IpoOIeMbI COXPAHEHHUS | AT COXpaHEHHs: Onopa3HooOpas3ms; ymeer | MPE3CHTALNA
Ouopa3zHooOpasus u OOBSICHAT ~ COBPEMEHHBIE  HPOOJIEMBI
YCTOHYUBOTO COXpaHEeHUs MHKpPOOHOTO
MIPUPOIOTIONE30BaHMA. | OMOpa3sHOOOpasms;  BIageeT  MeTOmaMH
5 KOHCTpyHupoBaHUs pekomOnHaHTHEIX JTHK,
00ecIeunBaroIIX IKCIPECCHUIO

KJIOHUPOBAHHBIX T€HOB, IJIsl YCTOMUYMBOIO
[IPUPOJOIIOIB30BAHUS; BIAaJEET METOAAMH
ruOpuan3alii  HYKJIEHHOBBIX  KHUCIIOT,
[M[P-ananu3a, cexksenupoBanus u JIHK-
[acIOPTU3aLUU JUISL aHanusa
6uopazHooOpasusi.

Tunosble KOHTPOJIbHBIC 32JAHUA WJIH HHbIEC MAaTePHAJIbl, HEO0X0AMMBbIE VIl OLCHKH 3HAHMH,
YMeHMii, HABBIKOB U (WJIM) ONBITA AeATEJIbHOCTH, XapaKTepHU3YIIMX ITanbl (popMupoBaHus
KOMIIETEeHLMI1 B MpoLecce 0CBOeHNsI 00pa30BaTe/IbHON MPOrPaMMbl

Tembl pedepaToB u 10KIaJ0B-MIPE3CHTALUI:

Hcnonp3oBaHue B TE€HETMYECKOM KOHCTPYHMpOBaHUU Oakrepuo(daroB, yMEpeHHBIX (aroB u
npodaros.

CuHTE3 TeHOB C MOMOIIBI0 00PAaTHON TPAaHCKPUNTA3bl: MPEUMYyIIeCTBa U HepocTaTku. OCHOBHBIE
(epMeHTBbI, UCTOIb3yeMble ITPH KOHCTPYHUPOBAHUU PEKOMOUHAHTHBIX MOJIEKYJI:

HOMEHKJIaTypa U MOJIy4YEHHUE.

CrpykTrypa, pyHKIINU B KJIETKE U UCIIOJIb30BaHUE B FreHeTHYeCcKoM KoHcTpyupoBanuu JJHK-muras.
[IpeumymiecTBa U HEAOCTAaTKU BEKTOPOB Ha ocHOBe (harosoit JJHK.

OcHosable MeTonbl TurnpoBanust JJHK. KoHHEKTOpHBIN METOI U METOJ] INHKEPOB.

[TpuHumns! KoHCTpyupoBaHus BekTopHOU Monekynsl JIHK. TInazmuna PBR 322.

Haznauenue, kimaccugukaius, NpeuMyILIeCcTBa M HEIOCTaTKH Pa3JIMYHBIX THUIIOB NPOMOTOPOB,
UCHOJIb3YEMbIX B KOHCTPYHPOBaHUM pekoMOuHaHTHBIX JJHK.

CniocoOs1 BBeneHus: pekomOnHanTHBIX JIHK B kieTky-penumnuenta.

Tpancdopmarus. Tpanchexius.

Co3nanue pekOMOMHAHTHBIX IPOAYLIEHTOB MHCYJIHMHA (TMPOMHCYJIMHA) 4YeJIOBEKa Ha OCHOBE
Escherichia coli.

Cxema KOHCTpYyHpOBaHHUsI TPOAYLIEHTA allb(a-uHTEpPepoHa Ha ocHOBe Escherichia coli.
MuKpoOopranusMsl, UCIIOIB3yEMBIE /111 KIOHUPOBAHUS YYKEPOIHBIX T€HOB.

3HaueHUe BHYTPHUKJIETOUHBIX MPOTEHHA3 OakTepuil Ui KIIETKU-XO35IMHA, BIMSHHE HAa YpPOBEHb
AKCIPECCUU YYKEPOJHBIX T€HOB.

TpeGoBanus kK 6100€30MaCHOCTH PU MPOBEICHUN T€HHO-UHXEHEPHBIX padoT.

Opranu3anys reHoMa MPOKapHOT: PAcIIOIOKEeHNE TeHOB Ha OaKTepHaIbHOM XpOMOCOME.
Opranu3zaniys reHomMa 3yKapuoT: MHO)KECTBEHHBIE U YHUKAJIbHbIE TEHBI.

BexTtopsl skcnipeccun M1 OCHOBHBIE TPEOOBAHUS HUM.

Mertoauueckre MOAX0 bl U MPUHIIMIIBI CO3/1aHUS] PEKOMOMHAHTHBIX MOJIEKYJI.

Ponb nocnenosarensuocTH 1laitn-/lansrapio B o0ecrieueHnn TpaHCISIUH.

OcHoBHble MeTobl turupoBanud JHK: cinBanue mo « IMIKUM» U «TYTIBIMY» KOHIIAM.

ITokoseHns CEKBEHUPOBaHUM.

Mertonst knaccuueckoi TP u TTL{P B peansnom Bpemenu (pBIILIP).

Meronst [IHK-nacnoptuzanuu.



3adyeTHO-IK3aMeHAIIMOHHBbIE MaTepHUAJIbI IJIS POMEKYTOUHON arTecTanuu (IK3aMeH/3a4yer)
Ilepedyenb BONPOCOB /ISl NPOMEKYTOYHOM aTTecTALNU (IK3aMeH):

I'enernueckas unwxenepus. OnpeneneHue noHATHs. OCHOBHBIE 3aa4H.

I'eneTnueckas uHxeHepus. JloCTHKEHUsI U IEPCIIEKTUBBI.

Ucropus co3manus nepsoii pekomOunanTHoi JITHK. Pa6otsl I1. Bepra ¢ cotpyaaukamu.
buonornyeckas 6€30naCHOCTb U T€HHAsl UHKEHEPHUS.

. Opranmzanus  OaktepuanpHOoro reHoMa. (OcCOOEHHOCTH  pacloONIOKEHHs T€HOB  Ha
0aKTepHaIBLHON XPOMOCOME.

6. OcoOeHHOCTH TPAHCKPHIILUHU U TPAHCIALUHU Y TipokapuoT. JJHK-momucoMHble KOMITIEKCHI.

7. CrpyKTypa 6aKTepHaIbHOIO ONIEPOHA. PerynsTOpHbIC U CTPYKTYPHBIE '€HBI.

8. IS — nsmementsl u Tpancnosonsl. Onpenenenue moHsTHA. Crpykrypa. Mcmonp3oBanue B
IeHETUYECKOM KOHCTPYUPOBAaHUM.

9. Inasmuner. Onpenenenue nousaTHs. OcodeHHOCTH opranu3anuu wiasmugHon JJHK

10. IInasmupel.  Pacnpenenenne 1o ¢yHkuusM.  Mcnonb3oBaHMe B T€HETUYECKOM
KOHCTPYUPOBaHUMU.

11. Bakrtepuodaru. VYmepennole ¢aru, mnpodaru. Mcnonp3oBaHue B T€HETHYECKOM
KOHCTPYUPOBaHUHU.

12. T'enom sykapuotr. OcoOeHHOCTH opraHu3anuu. OTIU4Ks 0T GaKTepUaIbHOTO T€HOMA.

13. CrpykTypHBIE T€HBI DYKapHOT: BHYTPEHHS OpraHu3anus. JK30Hbl. IHTPOHBI.

14. Mexanu3m crutaicuara PHK sykapuor.

15. TlpuHuune! co3gaHusi peKOMOMHAHTHBIX MOJIEKYJ. MeToauueckue moaxobl.

16. OcHOBHBIE METO/IbI N1OJTyYEHHs TEHOB JJIs1 KIIOHUPOBAHUSI.

17. Brinenenue reHoB (pakiuoHupoBanneM xpomocoMmuoi JIHK u ux naeHTuduKams.

18. CuHTe3 reHoB ¢ MOMOIIBI0 00paTHOM TpaHCcKpunTasbl. [IpenMyiiecTBa u HeTOCTATKH.

19. Xummuko-(hepMeHTaTUBHBINA CHHTE3 TCHOB.

20. IIpuHUUTBE cO3MaHMs PEKOMOMHAHTHBIX IIITAMMOB.

21. OcHoBHBIE (hepMEHTHI, HCITOJIb3YEMbIE ITPH KOHCTPYUPOBAHNH PEKOMOMHAHTHBIX MOJIEKYJI.
22. Duponykneassl pectpukiui. Homenknarypa. [lomyuenue. buonoruueckoe 3HaueHue.

23. DHIOHYKIJI€a3bl PECTPHUKIINH 2 KJIACCa, MX MCIIOIF30BaHNE B TCHETHUYECKOM KOHCTPYHPOBAHHH.
24. Hyxneasbl, HCIIOJIb3yeMble B I€HETUYECKOM KOHCTPYHMPOBAHHMM JUIsI MOAM(UKALNU KOHIIOB
JHK.

25. lllenounas ¢ocdaraza u mnonuHyKIEOTUAKUHA3a. Mcrounuku mnomydeHus. DyHKuu.
[Ipumenenue i 1enei reHeTUYECKOro KOHCTPYHPOBAHHUSL.

26. TepMuHanbHas JE30KCHHYKJIEOTUAMNTpaHCepaza. DyHKUUHM, MEXaHU3M  JACUCTBUSL.
Hcnonb30BaHne B TEeHETUYECKOM KOHCTPYUPOBAaHUU.

27. IHK-nonmumepasza-1 u ¢parment KienoBa, crpykrypa u ¢yHkuuu. Hcnonb3oBanue B
TFe€HETUYECKOM KOHCTPYHPOBAHHUHU.

28. PHK-3aBucumas JIHK-momumepasa (oOpaTHast TpaHckpunTasza). CTpyKTypa U MeXaHU3M
NEUCTBUS.

29. JIHK-nuraza. Crpykrypa u (QyHKIMM B KieTke. Vcrmonp3oBaHME B TE€HETHMUYECKOM
KOHCTPYUPOBaHUHU.

30. AHK-nurassl kume4Hoi nanodku u ¢ara T4. Mexanusm (yHKIMOHUPOBAHHUSL.

31. Drambl co3naHus peKOMOMHAHTHBIX IITAMMOB.

32. OcuoBuble MeTob! uruposanus JJHK. CrinBanue no «IMIKUM» U «TYTIBIM» KOHIIAM.

33. OcHoBuble MeToab! TurupoBanus JJHK. KoHHEKTOpHBIN METOT 1 METOT THHKEPOB.

34. Bexropnas monekyina JIHK. Onpenenenue noustus. OCHOBHbIE TpeOOBaHUS, IPEIbSIBIIEMbIE
K BEKTOpY.

35. [punHuuns! KoHCTpyupoBaHus BekTopHoU Mosekyisl JJHK. ITnazmuna PBR 322.

36. Bexrops! Ha ocHoBe masmuanon JJHK. [TpenmymectBa R- ma3mu kak BEKTOPOB.

37. Bextopsl Ha ocHoBe (arosoii JIHK. IIpenmymiectBa u HenoctaTku. Bekropel BHenpeHus u
BEKTOPBI 3aMEIIECHUS.

38. Hcnonb3oBaHue TPAHCIIO30HOB MPU CO3JJaHUU BEKTOPOB.

ko E



39. Coznanue BeKTOpOB Ha ocHOBE (haroB. JIsmOma-dar.
40. ®a3zMuabl 1 KOCMHIBL. [IpUHIMIIBI cO3AaHus ¥ TPUMEHEHHE.
41. Bextops! KnoHMpoBaHusa. OcHOBHbIE TpeOoBaHus. [IOHATHE O EMKOCTH BEKTOpa.
42. Bextopsl akcripeccun. OCHOBHBIE TPEOOBAHUS K BEKTOPY IKCIPECCHH.
43. KonctpyupoBanue pekomOuHaHTHBIX JJHK, obecneunBaronux 3KCnpeccuio KIOHUPOBAHHBIX
renoB. Hyxmeoruaneie mnocnenosarensHoctu JHK, obecneunBaronye TpaHCKPUIIIUIO U
TPAHCIISILMIO KIIOHUPOBAHHBIX I'€HOB.
44. TIpoMOTOpBI, UCTIONb3yeMble B KOHCTpyHpoBaHuu pekomOunanTHeix JJHK. Mx nHaznauenue u
kinaccupukanus. [IpeuMyiecTsa u HeIOCTATKU Pa3IMYHBIX TUIIOB IPOMOTOPOB.
45. Buposas cnienuduunocts PHK-mmomumepas. TpeboBaHus kK mpoMoTOpYy.
46. CnocoObsl koHCTpyupoBaHusi pexkomOuMHaHTHBIX JIHK, o6ecneunBaromue 3¢ddexTuBHYIO
TPAHCISALUIO KIOHUPOBAHHBIX F€HOB.
47. TlocnenoBatenbHocTh 1llaiin-/lenrapHo u ee posib B 00€CIEYCHUH TPAHCIIALUY.
48. CnocoOsr BBenenus pexomOuHanTHRIX JIHK B kierky-peuunuent. Tpancdopmarus.
Tpanchekmus.
49. Tpanchopmarust KIETOK-pPEIUNIHEHTOB. [[0OBBIIIICHHE KOMIIETEHTHOCTH KJIETOK TPU BBEICHUU
pekomOunanTHoi JIHK.
50. OcoOEHHOCTH HKCHPECCHH TE€HOB YYXXEPOJIHBIX KOPOTKOIICTIOUEYHBIX IIOJUIICITHIOB B
OaKTepusx.
51. Co3nanue peKOMOMHAHTHBIX MPOAYLIEHTOB MHCYJIMHA (IIPOMHCYJMHA) Y€JIOBEKa Ha OCHOBE
Escherichia coli.
52. Coznmanre MHUKPOOHBIX IITAMMOB - MPOAYLEHTOB MHTEPPEPOHOB UEIOBEKA, MPAKTHUECKOES
3Ha4yeHue.
53. Cxema KOHCTpYHPOBaHUs MpoaylieHTa aibda-uateppepona Ha ocHose Escherichiacoli.
54. Ponp  KIETKU-XO31MHA B  peryjJupoBaHMM  HKcnpeccun  pekomOuHanTHbX  JIHK.
MukpoopranusMbl, UCIIOJIb3YEMbIE JIsl KIIOHUPOBAHUS Uy KEPOJIHbBIX T€HOB.
55. BHyTpukierounsle npoTenHasbl 6akTepuil. X 3HaueHue Uil KISTKU-XO35IMHA U BIUSHUE Ha
YPOBEHb AKCIIPECCUN UYKEPOAHBIX T€HOB.
56. Hcnonb3oBanue TexHUkH pekoMOMHaHTHBIX JIHK mms XpaneHus uykepoHON reHeTHyecKon
nHpopmanuu. [IpuHuune! cozganusi 0aHKOB FeHOB (KJIOHOTEK).
57. Cucrema CRISP-CAS 3amuthl Oaktepuii oT ¢aroB. IlepcrieKTHBBI HCIONB30BAHMS JUIs
KOPPEKIIMHU F€HOMOB.

Kpurtepun oneHuBanus pe3yJibTaToB 00y4eHuUs!

OueHka Kputepuu onieHUBaHMS 1O 3K3aMEHY

OLIEHKY «OTJIMYHO» 3acCly’KUBAae€T CTYJIEHT, OCBOUBIIMNA 3HAHUSA, YMEHUS,

Belicokuil ypoBeHb KOMIIETEHIIMM M TEOpeTHYeCKHi Martepuan 0e3 IMpoOesioB; BBINOJIHUBIIUKN Bce

«5» 3aJ[aHusl, PETyCMOTPEHHbIE y4eOHbIM IIAHOM Ha BBICOKOM Ka4e€CTBEHHOM YPOBHE;

(oTn4HO) MIPaKTHYECKHE HABBIKM TPO(QECCHOHAIBLHOTO NPUMEHEHUS OCBOEHHBIX 3HAHUH
c(OpPMHPOBAHBI.

OIICHKY «XOPOIIO» 3aCITy’)KNBAeT CTYACHT, MPAKTHYECKH TMOJHOCTHIO OCBOUBIIHI

Cpenuuii ypoBEeHb .
3HAHMS, YMEHHs, KOMIICTEHIIMN M TEOPETHYECKNil Marepuall, yueOHble 3aJaHus HE

«»
( ) OLICHEHBI MAKCUMaJIbHBIM YHCJIOM OaJIJIOB, B OCHOBHOM C(hOpMHPOBaI IPAaKTHIECKHE
XOPpOILO
P HABBIKH.
IToporoBblii ypoBeHb OLICHKY «YIOBIICTBOPUTENHHO» 3aCIy)KHBAeT CTYAEHT, YacCTHYHO C TpoderaMu
«3» OCBOMBUIMH 3HAHMS, YMEHHUS, KOMIIETCHIIMA U TEOPETHYECKHH Marepuall, MHOTHE
(YAOBIIETBOPHUTEIIBHO) y4eOHBIC 3a]aHus JIN00 HE BBIMTOTHHIIL, JTUOO OHU OIICHEHBI YHCIIOM 0aJIOB OJM3KIM
K MUHHMAaJbHOMY, HEKOTOPBIC MPAKTHYCCKUE HABBIKH HE CPOPMUPOBAHEI.
MuHUMAaTbHBIH OILICHKY «HEYJOBJICTBOPUTEIHHO» 3aCIy)KUBACT CTYICHT, HE OCBOWBIIHMU 3HAHW,
YPOBEHB «2» YMEHHUS, KOMIIETCHIMH W TEOPeTHYEeCKHH MaTepHhan, yd4eOHBIe 3agaHud He

(HEYZIOBNICTBOPUTEIBHO) | BRLITOMHIII, IPAKTHYECKHE HABBIKM HE C(HOPMUPOBAHBL.

OueHOUHbIE CpPEACTBA JII WHBAIMIOB M JIMI C OrPAHMYEHHBIMU BO3MOXKHOCTSMH 310POBbBS
BBIOMPAIOTCS C YYETOM UX MHAWBHIYyabHBIX ICUXO(PU3NUECKUX 0COOEHHOCTEH.



— npyu HEOOXOAWMOCTH MHBAIHMIAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3IIOPOBBSI
NPEI0CTABIISCTCS JONOIHUTEIbHOE BPeMsl sl TOATOTOBKHU OTBETA HA YK3aMCHE;

- NpU TPOBEJCHUU MPOLEAYPhl OLICHUBAHUS PE3YIBTaTOB OOYYCHUsT MHBAIHMIOB U JIMII C
OrpPaHMYCHHBIMH BO3MOXXHOCTSIMHU 37I0POBBSI MPEIyCMATPUBACTCS HCIIOJIb30BAHHE TEXHHUUYECKUX
Cpe/CTB, HEOOXOAMMBIX UM B CBSI3U C MX HHIMBHYaJIbHBIMH OCOOCHHOCTSIMH;

- IpU HEOOXOAUMOCTH JUIsl OOYYAaIOIIMXCS C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS H
WHBAJIMIOB TPOIIEypa OLICHUBAHUS PE3YJIbTaTOB O0yUEHHS MO JUCIUTUTMHE MOXKET MTPOBOJUTHCS B
HECKOJIBKO JTaIloB.

[Mpouenypa OICHUBAHUS pE3YJILTATOB OOYYCHUS MHBAIMAOB M JIMI C OrPAaHUYCHHBIMH
BO3MOXKHOCTSIMH  3/I0POBbsIl 110 JUCUUIUIMHE (MOIYJIO) MpPEIyCMaTpUBAaeT IPEIOCTABICHHE
uHbopManuu B (QOpMax, aJTaNTHPOBAHHBIX K OrPaHUYCHUSM HX 3J0POBbS M BOCHPHUSATHUS
uHpOpMaLUH:

JInst Il ¢ HApyIICHUSIMH 3PCHUSL:

— B TIe4aTHOW (hOpME YBEITUUCHHBIM MIPUPTOM, — B GOPME ICKTPOHHOTO JJOKYMEHTA.

JUuist I ¢ HApYIIECHUSIMU CITyXa!

— B TIe4aTHOU (hopme,

— B ()OpPME AIIEKTPOHHOTO JIOKYMEHTA.

Jli1s1 JIUI ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIILHOTO alllapara:

— B TIe4aTHOU (hopme,

— B ()OpPME AIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIEpeUYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHMHI'€HTA 00yYaIOIINXCS.

5. Ilepeuennb y4eOHOIl JIuTEPaTYPhl, HHPOPMALMOHHBIX PECYPCOB M TEXHOJIOT Uil
5.1. YueOnasi anteparypa
1. HaFJIHI[Hafl OMOTEXHOJIOTUI u TCHETHNYCCKasd HHXKXCHCPUA =

Taschenetlasderbiotechnologieundgentechnik : [yuebnoe moco6ue] / P. llImun ; mep. ¢ Hem. A. A.
Bunorpanosoii, A. A. Cuntonmmza ; nox pea. T. II. Moconosoii, A. A. CuntommHa. - Mocksa :
BUHOM. JIa6oparopus 3Hanuit, 2014. - 324 c. : - ISBN 9785947747676.

2. lllenxynos, C. H. 'enetnueckas nnxenepus : yaeoHoe nocooue / C. H. lllenkyrnos. — U3,
4oe, cTepeor. 3-My. — HoBocubupck : Cubupckoe yHUBEpCUTETCKOE M31aTenbeTBO, 2010. — 514 ¢. :.
— ISBN 978-5-379-01064-5-URL.: https://biblioclub.ru/index.php?page=book&id=57527

3. buotexHonorus: yueOHUK U MPaKTUKYM Ui By30B / mof penakuueit H. B. 3arockunoi, JI.
B. Hazapenko. — 4-e u3zn., uctp. u gon. — Mocksa: U3narensctBo FOpaiit, 2024. — 384 c¢. —
(Beicmee oopazosanue). — ISBN 978-5-534-16026-0. — URL: https://urait.ru/bcode/543823

4. 3arockuna, H. B. Dxonorudeckass 0MOTEXHOIOTHS : yUeOHUK U MMPAKTUKYM J1Jist By30B / H.
B. 3arockuna, JI. B. Hazapenko. — Mocksa : U3narensctBo FOpaiit, 2024. — 99 ¢. — (Boicmiee
obpazosanue). — ISBN 978-5-534-16030-7. — URL.: https://urait.ru/bcode/544771

5. Herpycos, A. M. Dkonorus MUKpOOPraHU3MOB : yueOHUK ais 6akanaBpos / A. U.
Herpycos ; otBercTBenHsIl penaktop A. M. HerpycoB. — 2-e uzn. — Mocksa : 3narenscTBo
HOpaiiT, 2022. — 267 c. — (bakanaBp. Axkagemudeckuit kypc). — ISBN 978-5-9916-2734-4. —
Texcr : anexTponnsiii / OOpa3oBatenpHas wiardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/508952

6. 3arockuna, H. B. TeHernueckast nHxeHepus : YIeOHHK W TPaKTUKYM st By3oB / H. B.
3arockuHa, JI. B. Hazapenko. — Mocksa: W3narensctBo FOpaiit, 2023. — 118 c. — (Briciee
oOpazoBanue). — ISBN 978-5-534-16029-1. — Tekct : snexrponHslii // OOpa3oBarenabHas
wiatrgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530292

Jliis ocBOEHMSI JUCIMIUIMHBI HHBAINIAMHU U JIMI[AMU C OTPaHUYEHHBIMH BO3MOXKHOCTAMU
3I0POBbSI UMEIOTCS U3JJaHUS B DJICKTPOHHOM BHUJIE B AIICKTPOHHO-ONOIMOTEYHBIX CUCTEMAX
«Jlanb» u «OpaitT».



https://biblioclub.ru/index.php?page=book&id=57527
https://urait.ru/bcode/543823
https://urait.ru/bcode/544771
https://urait.ru/bcode/508952

5.2. [lepuonuyeckasi aureparypa

Poccun

Ha3Banune n3nanusa [lepuognunoct Mecto 3a KaKk#e TOAbl XpaHUTCS
b BBIXOJa (B XpaHeHHs
roJ)
Bronorus.PedeparuBabit 12 PXK 1970-2020 Nel-2
>)kypHan. BUHUTU
Buooprannueckas Xumus 6 q3 1975-2008, 2009 Ne 1-3, 5-6, 2010 -
2018 (1 monyr.)
broxumus 12 q3 1944-45, 1947 — 2018 (lmomyr.)
T'enernka 12 g3 1965- 2016, 2017 Ne 1-6
Kypnan muxpoOuoioruy, 6 3 2010-2018 Ne 1-3, 2019 Ne 1-3, Ne 5-6
SMUIEMHUAOJIOTHH U ,2020-
MMMYHOOHOJIOTHH
Kypnan obmreit 6monorun 6 g3 2009-2017 Ne 1-3, 2018 (1 momyr.)
3amuTa OKpy Karomen cpe/isl B 3 2008 Ne7-12, 2009- 2012, 2013 Ne 7-12,
He(Tera3oBoM KOMILIEKCE 2014-2015,2017 Ne 1-3
M3zBectus BY3oB CeBepo- 4 g3 2010- 2012, 2013Ne 1-2, 4-6, 2014-
Kaskasckoro pernona. Cepusi:
EcTtecTBeHHBIE HAYKH
Wzsectust PAH (1o 1993 r. 6 43 2009-2018 (1 momyr.)
Wzsectus AH CCCP). Cepust:
Bbuonoruueckast
VMcnons30BaHue M OXpaHa 12 U3 2008-2017 Ne 1-2
IPUPOJHBIX pecypcoB B Poccun
Muxkpobuonorus 6 3 2009-2018 Nel-3
MonexymnspHas OHOJIOTHS 6 3 2008- 2016, 2017 Ne 1-3
[puknanHas OHOXUMHUS U 6 q3 2008- 2013, 2014 Ne 1-5, 2015- 20186,
MHKPOOHOJIOTHsI 2017 Ne 1-3
Ycnexu coBpeMeHHOI OHoJI0rHn 6 g3 2008-2017
DKoJorus 6 q3 2009-2018(1 momyr.)
DKOJIOTHS U )KU3Hb 12 43 2003-2012
DKOJIOTHUS ¥ POMBIIINIEHHOCTh 12 g3 2008-2017

1. ba3sl gannbix komnanuu «MIBUC» https://eivis.ru/
2. DnexrponHas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UuTepHeT-pecypchl, B TOM YHcje COBpeMEeHHbIe NPo(deccHOHATbHbIe 0a3bl JaAHHBIX H
HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Inexmponno-oudnuomeunsie cucmemot (I6C):

1. O6pazoBarensHas miardopma «FOPAWIT» https://urait.ru/
2. 9BC « YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. ObC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM» https://znanium.ru/

5. OBC «JIAHDb» https://e.lanbook.com

Ilpogheccuonanvnvie 6azvt Oannvix
1. BuptyansHblil unTansHbii 3a11 Poccuiickoit rocynapcrBennoit 6ubnuorexu (PI'b)

https://1diss.rsl.ru/

2. HarmmonanpHast anekTpoHHast OnonroTeka https:/rusneb.ru/

3. Hayunas snexrponnas oubnnoreka eLIBRARY.RU (HOB) http://www.elibrary.ru/
4. TTomHOTEKCTOBAS KOJUIEKITUS KypHaoB Ha tuiarpopme PLIHU (DnexkrponHbie Bepcun

HayuHbIX )XypHasioB PAH) https://journals.rcsi.science/
5. IIpesunentckas 6ubnmuorexa uMm. b.H. Enpuinna https://www.prlib.ru/

6. Yauepcuterckas nuadopmarmonHas cuctema POCCUS (YUC Poccust) http://uisrussia.msu.ru
7. Kypnans! u3narensctsa Wiley https://onlinelibrary.wiley.com/



https://eivis.ru/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.ru/
https://e.lanbook.com/
https://ldiss.rsl.ru/
https://rusneb.ru/
http://www.elibrary.ru/
https://journals.rcsi.science/
https://www.prlib.ru/
http://uisrussia.msu.ru/
https://onlinelibrary.wiley.com/

8. ITonmuorekcroBas koyuiekusa KHur eBookCollections u3gareascrea SAGE Publications
https://sk.sagepub.com/books/discipline

9. NonnoTekcroBas kotekus kKHUr EBSCO eBook (rmy6una apxusa: 2011-2023 rr.)
https://books.kubsu.ru/

10. Pecypcsl Springer Nature https://link.springer.com/,https://www.nature.com/

11. Questel. bazapgannbix Orbit Premium edition https://www.orbit.com

12. China National Knowledge Infrastructure. B/l Academic Reference
https://ar.oversea.cnki.net/

13. IlomHOTEKCTOBBIC apXMBHI BEAYILINX 3alaHbIX Hay4YHBIX KypHanIoB Ha Poccuiickoit
matdopme HayuHbIX KypHaimoB HOMKOH http://archive.neicon.ru

Hugpopmayuonnsie cnpasounvie cucmemol

1.Koncynprant [lmtoc - cripaBoyHast mpaBoBasi cucteMa (JIOCTYII IO JIOKaJIbHOM ceTH C
KOMITBIOTEPOB OMOIHOTEKH)

Pecypcul c60600n020 0ocmyna

1. KubepJlenunka http://cyberleninka.ru/;

2. AmepukaHCKas rmaTeHTHas 0asza TaHHbIX http://www.uspto.gov/patft/

3. Jlekropuym TB - Buneonexkuu Beaymux jektopoB Poccun http://www.lektorium.tv/

4. Freedom Collection — moTHOTEKCTOBAsI KOJUICKIIUS JIEKTPOHHBIX KYPHAIOB U3aTEIhCTBA
Elsevier https://www.sciencedirect.com/

5. MUHHCTEPCTBO HAYyKH U BhICIIEro oOpazoBanus Poccuiickoit denepamun
https://www.minobrnauki.gov.ru/;

6. denepanpHbIil moptan "Poccuiickoe oopazoBanue http://www.edu.ru/;

7. IIpoext ['ocynapcTBeHHOTO MHCTUTYTA pyccKoro sizbika uMeHu A.C. [ymkuna
"O06pazoBanue Ha pycckom"https://pushkininstitute.ru/;

8. CnpaBouHo-uH(popMannoHHbIH noptan "Pycckuii s3b1k"http://gramota.ru/;

9. CnoBapu u >HImKIONeanH http://dic.academic.ru/;

10. O6pazoBarenbHbIii mopTan "Yueda'http://www.ucheba.com/.

Cobocmeennvie 31ekmponnbvie 00pazoeamenvhvie u ungopmayuonnwie pecypcot Kyol'y

1. OnexkrponHsbIi Karanor Hayunoit 6ubmuorexku Ky6I'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexkTpoHHas 6ubmuoreka TpyaoB yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OtkpeITas cpena MoayIbHOro AuHaMuyeckoro ooyuenust Kyol'Vy https://openedu.kubsu.ru/
4. ba3a y4eOHbIX IUIaHOB, yUeOHO-METOANYECKUX KOMIUIEKCOB, yOIMKalui 1 KoHpepeHIUH
http://infoneeds.kubsu.ru/

5. DnekTpoHHbIi apxuB 1okyMmeHToB KyOI'Y http://docspace.kubsu.ru/

6. Meronnueckne yKa3aHusl IJs O0y4alOIIMXCH IO OCBOCHHUIO JUCHHUILUIMHBI (MOXYJIfA)

Jlexknus:
PaGora Ha nexkuuu SIBISETCS OUYEHb BAXKHBIM BUJOM CTYIEHUYECKOW NESTEIbHOCTH JUIS U3y4YeHUS
JUCLUUIUIMHBL, T.K. Ha JIEKIUM TPOUCXOAUT HE TOJBKO COOOIIEHHE HOBBIX 3HAHHHA, HO M
cUcTeMaru3anus U o0oOIIeHHe HAaKOIUIEHHBIX 3HAaHUM, (pOpMHpOBaHHE HAa UX OCHOBE HICHHBIX
B3MJIAJIOB, YOEXKICHWH, MHUPOBO33PEHHUS, Ppa3BUTHE I[103HABATENIbHBIX M MPOPECCHOHATBHBIX
uHTepecoB. JIeKTop OpHEeHTHpYeT CTY[ACHTOB B yueOHOM Marepuaie. Kparkue 3amucu JeKuui
(KOHCIIEKTUPOBAHUE) IOMOTaeT YCBOUTh MaTepual.
Hanucanune xoHCHeKTa JIEKIHI: KpaTKo, CXeMaTHYHO, MOCIEe0BaTeIbHO (PUKCUPOBATh OCHOBHBIE
MOJIOKEHUS, BBIBOJIBI, (DOPMYIUPOBKH, OOOOIEHUS; MOMEYaTh BaXXKHBIE MBbICIH, BBIIEIATh
KITIOUEBBIE CJIOBa, TepMUHBI. KOHCIEKT Jydlie moapas3aensiaTh Ha MyHKTHI, naparpadsl, coomonas
KpacHylo CcTpoky. [IpMHLIMIUaNbHBIE MecTa, onpeneseHusi, (GopMylbl CIEIyeT CONpPOBOXKIATh
3aMEUaHUSMH: «BAXKHO», «0COO0 BaXKHOY, «XOPOIIO 3aTIOMHHUTE)» U T.II. MIIU MTOJYEPKUBATH KPACHON
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https://www.minobrnauki.gov.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
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pyukoii. [{enecoobpa3no pa3paboTarh COOCTBEHHYIO CUMBOJIMKY, COKPAIIICHUSI CJIOB, YTO TTO3BOJIUT
CKOHIIGHTPHPOBATh BHUMAHKE HA BAXKHBIX CBEJEHUsX. [IpocinymuBanme U 3amuch JEKIUA MOXHO
MIPOU3BOINTH ITPH IMOMOIIA COBPEMEHHBIX YCTPOMCTB (IUKTO(OH, HOYTOYK, HETOYK U T.11.). PaboTas
HaJI KOHCIIEKTOM JICKIIHIA, BCET/Ia CIICIyeT UCTIOIb30BaTh HE TOJIBKO YUYEOHUK, HO U Ty JIUTEPATypy,
KOTOPYIO JIOMOJHUTEILHO PEKOMEHIOBAl JIEKTOp, B TOM YHCJE TMEPUOAUMYECKUE H3TaAHUS
COOTBETCTBYIOIIECH HampaBieHHOCTH. [lo pe3ynbratam pabOThl ¢ KOHCIIEKTOM JICKIIUU CIICIAYET
0003HAUUTh BOIIPOCHI, TEPMUHBI, MaTepuan, KOTOPBIA BBHI3BIBACT TPYAHOCTH, IOMETHTH U
MIOTIBITAThCSl HAWTH OTBET B PEKOMEHIyeMoW jureparype. Ecim camocTosTenbHO HE ymaercs
pa3o0paTbcst B Marepuaie, HeoOX0quMO CPOPMYIHPOBATH BOMPOC M 3aaTh MPEMNOAaBaTeI0 Ha
KOHCYJIbTAIlMH, HAa OOIIEHUU B KOHTAKTHBIC Yachl. JIGKIIMOHHBIA MaTepuan sBIsSeTcs 0a30BBIM, C
KOTOPOTO HEOOXOIMMO Ha4aTh OCBOCHUE COOTBETCTBYIOIIETO Pa3/ielia itk TeMbl. [11aH moaroroBku
K JICKIIUU:

—03HAaKOMHTHCS C TEMOM JCKIIUHN
—O3HAKOMUTLCH C ITPCIIIOKCHHBIMHA BOIIPOCAMHA
—HU3YYUTH COOTBCTCTBYIOH_[I/Iﬁ Marcpuall

—O03HAKOMHTHCS C JIUTEPATYpOil 110 TeMe

IIpakTHyeckne padboThl

B mpomecce moarotoBku K MNpaKTUYECKOH paboTe HEoOXOAMMO O3HAKOMUThCA € paboueit
MIPOrpaMMOil TMCIUIUIMHBI, TEMAaMU U IJIaHAMH MPAKTHYECKUX 3aHITHM, yaemss 0co00e BHUMaHUE
LEJSIM M 3aJlauaM, CTPYKTYpe U COZEP>KaHUIO AUCLUILINHBI, IPOBECTH aHAJIU3 OCHOBHOM yueOHOM
JTUTEpaTyphl, MOcle 4Yero padoTaTth C PEKOMEHJOBAHHON MOMOIHUTENbHOU nuTeparypoi. Ilpu
YCTHOM BBICTYIUICHHUH IO KOHTPOJBHBIM BOIPOCAM MPAKTHUUYECKOTO 3aHATHS HYKHO H3JIarath (HE
YUTaTh) MaTepHall BBICTyIUIEHUs cBOOOMHO. HeoOXoammMo KOHIIEHTPUpPOBaTh CBOE BHUMAaHHME Ha
TOM, YTO BBICTYIIJIEHUE OOPAIEHO K ayIUTOPUH, a HE K IIPETIOaBaTENI0, T.K. TO 3HaUUMBbIH acleKT
npodeCcCUOHATBHBIX KOoMITeTeHIIMH. [10 OKOHYaHUM TPAKTUYECKOTO 3aHSATHUS CIETYET MOBTOPUTH
BBIBOJ/IbI, CKOHCTPYMPOBAaHHBIE B XO/€ YCTHOTO OMNpPOCA, MPOCIEAUB JIOTUKY HMX IOCTPOEHHS,
OTMETHB TIOJIOKEHUS, JIeKallMe B UX OCHOBE. |11 3TOro B TeUeHHE Ompoca APYTUX yUalluxcs
cleqyeT Jenath moMeTku. boriee Toro, B ciry4ae HETOUHOCTEH U (MJIM) HETIOHUMAHHS KaKOTO-THO0
BOIIpOCa MPOIJEHHOr0 MaTepuajna cjienyeT oOpaTUThCS K THPENoaBaTeNio il IOJy4YeHUs
HEO0OXOMMOW KOHCYNBTAllUM W PAa3bSICHEHUs BO3HUKIIEH curyanuu. Cxema TMOATOTOBKH K
MPaKTHYECKUM paboTam:

—03HAKOMHTHCS C TEMOM, IIEJIBI0 U 3a/1a4aMH pabOThI

—PpaccMOTPETh MPETIOKEHHBIE BOTIPOCHI

—U3y4UTh JIEKIIMOHHBIA MaTepHall, OCHOBHYIO U JIOMIOJIHUTEILHYIO TUTEPATYPY

—O0O3HAKOMUTHCA C3aJaHUAMU U XOAO0M HUX BBIITOJIHCHUA

—03HAKOMHTHCS C 000PYIOBAaHUEM 3aHITHS

—BBIIIOJIHUTH 3aaHUA B COOTBETCTBUHU C XOJO0M pa6OTBI

—TMCHMEHHO 0()OPMHUTH BHITIOIHEHHYIO padoTy

—TOJBECTH UTOT U CAENaTh CTPYKTYPUPOBAHHBIE BHIBO/IbI

CamocrosiTesibHas padora

CamocrosiTenpbHasi paboTa CTYACHTOB JUCIMIUIMHE OCYIIECTBISCTCS C LETbI0  yIIIyOJIeHus,
pacuIMpeHusi, CUCTEMaTH3alMd U  3aKPEIJICHUS TMOJYYEHHBIX TEOPETUUECKUX 3HAHUM,
(dbopMupoBaHus YMEHUH HCIOJB30BaTh JOKYMEHTAIMIO U CIEUUAJIbHYIO JHUTEpaTypy, pa3BUTHS
MO3HABATENFHBIX CIMOCOOHOCTEM M AaKTHBHOCTH, a Takke (OPMUPOBAHUS CAMOCTOSTEIHHOTO
MBIIICHUSI, CIIOCOOHOCTEH K CaMOpa3BUTHIO, CAaMOCOBEPIICHCTBOBAHUIO W CaMOpeaIn3alliu,
pPa3BUTHSL UCCIIENOBAaTEIIbCKUX yMeHUU. Ilepenm BBIMOMHEHHEM CaMOCTOSITEIIBHOW PabOTHI

HEOOXOIMMO YETKO MOHMMATh LENH U 33/a4d pabOThl, CPOKH BBIIIOJIHEHUS, OPUEHTHPOBOUHBIN
00beM, OCHOBHBIE TPEOOBaHUS K pe3ysibTaraM paboThl, KpUTEPUH OLIEHKU. BO Bpemsi BHIOTHEHUS



CaMOCTOSITENIbHOM  pa0oThl MpernojaBaTeslb MOXKET MPOBOAUTH KOHCYyJbTauuu. KoHTpoib
PE3yIABTATOB CAMOCTOSTEIIBHON paOOThI CTYICHTOB MOXET OCYIIECTBISITHCS B TUCHMEHHOM, YCTHOM
WIM CMelaHHOW (opme, C MpEeACTaBICHUEM MPOIYKTa TBOPUECKOHM NEATeNbHOCTU CTyleHTa. B
KauecTBe (GOpM U METOIOB KOHTPOJII CaMOCTOSITENbHOM pPa0OThl CTYIEHTOB MOTYT OBITh
WCIIOJIb30BaHbl CEMUHAPCKUE 3aHATUS, KOJUIOKBUYMBI, 3a4€Thl, TECTUPOBAHUE, CAMOOTYETHI,
KOHTPOJIbHBIE pa0OThI U Jip. KpuTepusaMu olieHKH pe3yJIbTaTOB CaMOCTOATEIbHOM pabOoThI CTyIEHTa
SIBIISIFOTCS: YPOBEHb OCBOCHHMSI CTYACHTOM Y4eOHOTO MaTepuala; YMEHHUs CTYIEHTa MCIOIbh30BaTh
TEOPEeTUYECKUE 3HAHUS ITPU BBIMOIHEHUN HHIMBUYaIbHBIX 3a/1aHU; 000CHOBAHHOCTh U YETKOCTb
M3JI0KEHUS OTBETA; 0pOopMIICHIE MaTepralia B COOTBETCTBHH C TPCOOBAHUSIMH.

[1nan moaroToBKH:

—HU3y4YUTh COOTBETCTBYIOLIUH JICKIIMOHHBIM MaTepral
—HU3y4UTh OCHOBHYIO JINTEPATypPy 10 TEME
—U3y4YUTH JTONOJHUTEIBHYIO JIUTEPATYPY MO TEME

—0(hOpMHTH BBIIIOJHEHHYIO pabOTy MUCBMEHHO WM B BHJE NPE3CHTAlMA B 3aBHUCHUMOCTH OT
3a/laHus

—cJienarh CTPYKTYPUPOBAHHBIE BBIBOIBI

IToaroroBka K 3K3aMeHy

[Ipn moaroroBke K 3K3aMEHY HEOOXOIMMO OPHUEHTHPOBAThCS Ha KOHCIEKTHI JIEKIHH, pabouyro
MIPOrpaMMy JTUCHUTUIMHBI, HOPMaTUBHYIO, YI€OHYIO U PEKOMEHAYEMYIO JINTEPATYPY.

OcHOBHOE B MOJITOTOBKE K C/Aa4€ dK3aMeHa — 3TO MOBTOPEHHE BCETO MaTepuaia TUCIUILIUHEIL, 110
KOTOPOMY HEOOXOAMMO CIaBaTh dKk3aMeH. [Ipu MoAroTOBKE K ciaue sK3aMeHa Bech 00beM paboThl
HYKHO paclpeliesiTh pPaBHOMEPHO IO HHSIM, OTBEACHHBIM MJI TMOATOTOBKH, KOHTPOJIHPOBATH
Ka)X/Ibl{ IEHb BBITIOTHEHNE HAMEUEHHOM paboThl. B mepuo/; moAroToBKH K 3K3aMEHY CTYIACHT BHOBb
oOparmiaercst K ye u3yudeHHOMY (MpoiieHHOMY) yueOHOMYy MaTepuaiy. [loarotroBka BKIIIOYaeT B
ce0s TpM 3Tama: caMoCTOsITeNIbHasl paboTa B TEUEHUE CEMECTpa; HEMOCPEICTBEHHAs MOJr0TOBKA B
JHW, TpPEIIECTBYIOUIME HK3aMEHy II0 TeMaM Kypca; IOJAroTOBKa K OTBETY Ha 3aJlaHus,
cozieprkaliuecs B ouierax. Jk3aMeH MPOBOAUTCS 1O OUJIeTaM, OXBATHIBAIOIIUM BECh PO IEHHBIN
MaTepuai IUCLHUIUIMHBI, BKIIOUYas BOMPOCH], OTBEAEHHBIE I CAMOCTOSATENBHOIO n3ydeHus. s
YCHEIIHOM clauM yKa3zaHHble B pabouell mporpamme (opMupyeMble KOMIIETEHIIMH B pe3yJibTare
OCBOEHMSI JUCIMIUIMHBI JOJKHBI OBITH TPOJAEMOHCTPUPOBAHBI.

Jlig ycrielHOM cjauyl 3K3aMeHa CTYACHTHI IOJKHBI IOMHUTD CIIELYIOIIEE:

— K OCHOBHBIM TOHSTHUSIM U KaTErOpUsIM HYKHO 3HaTh OIpEAETICHUs, KOTOpble HE0OXOAMMO
MOHUMAaTh M yMeTh MOSCHATH, IMPU IMOATOTOBKE K 3K3aMeHy TpeOyeTcsi MOMHUMO JIEKIIHOHHOTO
MaTepuaia, IPOYUTaTh €Ile HECKOJIBKO YUEOHHUKOB MO TMCHUIUIMHE, JOMOJHUTEIIbHbIE HCTOYHUKH,
NIPEUIOKEHHbIE JJISi M3yYeHUs B CIHCKE JIMTepaTypbl; CEMHHAPCKUE 3aHATHUS CIOCOOCTBYIOT
MOJIy4YeHHI0 OoJiee BBICOKOTO YPOBHS 3HAHUH U, KaK CIE/ICTBHUE, OTYUYECHUE SK3aMEHa,;

— TOTOBUTHCS K DK3aMEHY HY>KHO HAaUMHATh C IEPBOM JIEKIIMK M CEMUHApa, a He BBIOMPATh TaK
Ha3bIBAEMBbIN «ILITYpPMOBOW METO», IPH KOTOPOM MaTepual 3aKperuiieTcs B MaMsITH 3a HECKOJIbKO
MOCJIEAHUX YacoB M JHEW rnepen 3adeToM. llpu oneHMBaHMM 3HAHUI CTYIEHTOB NpPENOJaBaTeib
PYKOBOICTBYETCSI, IPEK/E BCETO, CIEAYIOIMMHU KPUTEPUSAMU: IPAaBUIBHOCTH OTBETOB Ha BOIIPOCHI;
MOJIHOTA W JIAKOHUYHOCTh OTBETA; CIIOCOOHOCTh MPaBUIIbHO KBalu(puuUpoBaTth (aKThl U
00CTOSITENbCTBA, AHAIM3UPOBATh CTATUCTUYECKUE JaHHBIE; OPUEHTHPOBAHUE B INTEpaType; 3HAHUE
OCHOBHBIX NpoOieM y4eOHON AUCHMILIUHBI, TOHUMaHHE 3HAYUMOCTH Y4YEOHOH IUCLMILIMHBI B
cHcTeMe; — JIOTHKA U apryMEHTUPOBAaHHOCTb M3JIOKEHUS; KYJIbTypa oTBeTa. TakuM oOpazoM, mpu
IIPOBEJCHUM 3K3aMEHa IPENOoaBaTelb yAEIIeT BHUMAHUE HE TOJIBKO COAEPKAHUIO OTBETA, HO U
(dhopme ero U3I0KEeHHUS.

IToaroroBka nmpe3eHTalMii:

—3HAKOMUTBCS C TEMOM, LIEIbIO U 3a4a4aMHU

—COCTaBUTbH IUIAH MMPE3EHTAI[UHN COITIACHO OCBOEHHOMY TEOPETUYECKOMY MaTepHaly



—TPOU3BECTH MOUCK B JIEKIIMOHHOM Marepuajie, OCHOBHOM U JIONOJHUTEIBHON JHUTepaTrype
(akTHUECKOTO MaTepuaa o TeMe

—IPOU3BECTU MOUCK WIITIOCTPATUBHOIO Marepuala B CeTH "MHTEepHET"

—COCTaBUTh MPE3EHTAIMIO IIPU MOMOIIH crienuanu3upoBanHoro [10

—COCTaBUTH JOKJIA]] M0 WLTIOCTPATUBHOMY MaTepHaly Mpe3eHTaluu

—OTpPEeNeTUPOBATh MPE3EHTALIMIO MTepe]] caadeit

B ocBoeHuu IUCHMIUIMHBI MHBAJIKWAMU U JHUIIAMU C OTPAHMYEHHBIMUA BO3MOKHOCTSIMU3I0POBBS
0o0JbIlIOE 3HAYCHHE UMEET WHIMBUAYalbHas yueOHas paboTa (KOHCYJIbTALMK) — AOMOJHUTEIBHOE
pa3bscHEHHE yueOHOTO MarepHara.

NuauBuayanbHble KOHCYJIBTAIIMK MO MPEIMETY SBISIFOTCS BaKHBIM (DaKTOPOM, CIIOCOOCTBYIOLIUM
WHIUBUAyaMH3ali  OOy4YeHUS H  YCTAHOBJICHHUIO BOCIUTATEILHOTO  KOHTaKTa  MEXIYy
MpernojaaBaresieM U OOy4arolIMMCsT UHBAIUAOM HIIM JIMIIOM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3JI0POBBS.

7. MaTepuajibHO-TEXHHYECKOe 00ecredyeHne Mo THCHHILIHHE (MOTYJII0)

IIo Bcem BUIamM y‘IC6HOfI ACATCIIBHOCTH B paMKax AOUCHUIIJIMHBI HMCIHOJB3YIOTCA aydUuTOPHUH,
KaOWHEThI U J1ab0paTOpUH, OCHAIICHHBIE HEOOXOMUMBIM CIEIHATU3UPOBAHHBIM U J1a00PaTOPHBIM
000pyI0BaHUEM.

HanmeHnoBanue crienuaIbHBIX
HOMENIEHUHN

OCHAaIIEHHOCTh CIEIHAIBLHBIX
MOMEIICHUHN

[MepeyeHpb TUIIEH3HOHHOTO
IPOTPaMMHOTO 00ECTICUCHHS

Y4eOHbIe ayTUTOPUH IS
MIPOBEJICHUS 3aHATHI JEKIIMOHHOTO
THIIA

Meobenb: yaeOHas MeOenh
TexHuueckue cpeacTa 00yUeHHs:
9KpaH, MPOEKTOP, KOMIIBIOTEP

Microsoft Windows
Microsoft Office

VYueOHble ayUuTOpUH ISt
MPOBEICHUsI TAOOPATOPHBIX PaboT.
JlaGoparopus 412, 414

Meobenb: yaeOHas MeOenb
TexHUUECKHE CPEICTBA O0YUCHHS:
9KpaH, IPOEKTOP, KOMIIbIOTEP
O6opynoBanue:1adopaTopHOE
MHKPOOHOIOrHIeCKOe 000pyI0BaHHE

Microsoft Windows
Microsoft Office

Jlj1g caMOCTOSITENIbHON pabOoThl 00y4aroIUXCsl IPETyCMOTPEHBI MOMEIIEHNS, YKOMIUIEKTOBAaHHbIE
CHEMAIM3UPOBAHHON Me0ebl0, OCHAUICHHbIE KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBHIO
noAKIIoYeHus K cetu «VHTepHeT» U obecrnedeHneM J0CTyna B 3JIeKTPOHHYI MH(POPMAIMOHHO-

o0pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

HaumMmeHoBaHue noMeleHuit 1ist
CaMOCTOSATEIEHOU PabOTHI
ofyuarontuxcs

OcHaIIIEHHOCTD IIOMEIEHUN I
CaMOCTOSTENIFHON paOOTHI 00YJAIOIIHXCS

HepequL JIMIOCH3UOHHOI'O
IporpaMMHOTO obecrieueHust

TTomemenne nas caMOCTOSITEIbHOH
paboThl 00yJarommMXcst (YMTATbHBIH
3an Hayunoit 6ubnmnorexn)

Mebenn: yuebHast MmeOeIb

KoMrutekT cnienuanu3upoBaHHON MeOeu:
KOMITBIOTEpHBIE CcTONBI  O0OpyHOBaHHE:
KOMITBIOTEPHAS TEXHHUKA C TTOIKIIOUYCHHEM
K WH()OPMAIIMOHHO-KOMMYHHKAITUOHHON

cetm «UHTepHeT» W  QOCTymoM B
AIIEKTPOHHYIO WH(POPMALTMOHHO-
o00Opa3oBarenbHYyI0 cpeny
oOpa3oBarenbHOW OpraHW3aluu, BeO-
KaM€EphI, KOMMYHUKaITUOHHOEC

obopynoBaHue, oOecrieunuBaromee JOCTyI
K CETH HHTEPHET (MPOBOIHOE COCAMHCHHE
u  OecHpoBOIHOE  COCOMHEHHE IO
texHnoiorun Wi-Fi)

Microsoft Windows
Microsoft Office




