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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

Lenpto ocBoeHUss AUCIUILIMHBI "OCHOBBI MOJEKYJISIPHOM OHMOTEXHOJOTHHU' SIBISETCS
dopmupoBaHHE Y CTYACHTOB MNpPO(EeCCHOHAIBHOW KOMIETEHIMH B IPOU3BOACTBEHHOMN
JIeATEIbHOCTH U MPONaral/ia 3HaHWi, HallpaBJICHHBIX HA PACIIMPEHUE MIPEICTABICHUN O METOAX
YIOpaBJIEHUS MOTOKOM T'€HETUYECKOIO0 MaTepuaya, COBPEMEHHBIX I'€HOMHBIX TEXHOJIOTHAX, a
TaKKe€ C IMOCIEIHUMH JIOCTUKEHUSMHU TEXHOJIOTMM KJIETOYHOM WH)XEHEPUU U KIETOYHOMU
CEJICKLIMH ISl pEIICHUS IPAaKTUYECKUX 33]]ad PACTEHUEBO/ICTBA M COBPEMEHHOM MUKPOOUOJIOTHH.

1.2 3agaun AMCHUILIMHBI
3aa4i OCBOEHMSI IUCLIUIUINHBIL
- copmupoBaTh y CTyAEHTOB 0a30BO€ MBIIIJICHHE, OOeCleyuBarolee MNpeACTaBICHUS O
pasHoo0Opa3uu OMOIOTHYECKUX 0OBEKTOB;

- chopMHpOBaTh CIIOCOOHOCTDH UCIOJIB30BATh METO/IbI HAOJIIOICHNS, ONIMCAHUS, UIEHTU(UKALINY,
KJIaccu(pUKaUK, KyJTbTUBUPOBAHMS OMOJIOTHYECKIX OOBEKTOB;

- pa3BUBATh y O0YYAIONINXCS HABBIKU PabOTHI C MOJIEKYJISIPHO-OUOIOrHYECKUM 000pyA0BaHUEM;
- pa3BUBATh y CTYACHTOB HaBBbIKU pa0OThI ¢ yUeOHON U HAYYHOU JIUTEPATypOH;

- chopmupoBaTh y CTYJEHTOB HAaBBIKM CAMOCTOATEIbHOW aHAJIUTUYECKOM U HAy4YHO-
HCCJIEI0BATEIbCKOM pabOThI.

1.3 MecTo AucuunjanHbl (MOAYJIs) B CTPYKTYype 00pa3oBaTeibHOI MPOrpaMMbl

Juctuumza «OCHOBBI MOJEKYJISIPHOW OHMOTEXHOJIOTHUH» OTHOCHTCS K IUCIHUILIMHAM
(MomymsiM) IO BBIOOPY YacTH, GopMUPYyEMOM ydacCTHUKaMH 00pa30BaTeIbHbIX OTHOIICHUH, brioka
1 «Jducummmmasl (Moxynm)». H3yuenmio kypca «OCHOBBI MOJICKYJISIPHOH OHOTEXHOJIOTHI
MPEIIIeCTBYIOT JUCUUIUIMHBI, HEOOXOIUMBIE JJIs €€ U3YUeHHUs, Takhue Kak « MHUKpoOHOIOTHUs»,
«l'eneruka u cenexkuus», « Heopranmueckas xumusi», «Oprannyeckas XuMus», « AHAIUTAYECKAS
XUMUSD».

Jlig ycBOEHHs Kypca CTYAEHTY HEOOXOAMMO OpPUEHTHUPOBATHCA B IMpoOieMax oOiei
Ouonoruu, OMOXUMHUH, 3KOJOTrUU. VIMETh HABBIKM CaMOCTOSTENIBHONW pabOThl C JUTEpPaTypoOH,
BKIIIOUasi TEPUOJUYECKYI0 HAYYHYIO JIUTEpaTypy IO OHOJOTHH, ¥ HaBBIKM pPabOTHI C
DIIEKTPOHHBIMU  cpeAcTBamMH  MHGopManuu.  MaTepuansl JUCHUIUIMHBI  UCHOJIB3YIOTCS
CTYJI€HTaMH B Hay4HOH paboTe Npu MOAr0TOBKE BBIITYCKHOM KBaTM(UKALMOHHON paboThl, KpaiiHe
BaXXHBI B OCYIIECTBJICHUHU MPAKTUUECKOH 1€ATEIbHOCTH CHelMaIucTa Ouosora.

1.4 TlepeueHb MJIaHMpPyeMbIX Pe3y/JbTATOB O0yYeHHUS MO JAUCHUILIHHE (MOIYJIO0),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3YJIbTATAMH OCBOCHHA 00Pa30BaTEJbHOM IPOrPaMMBbI

WN3yyenne naHHOW y4yeOHOM JAMCLUMIUIMHBI HampaBieHO Ha (GOpPMUPOBAaHUE Y
00yyaromuXxcsl CIeTYIOUUMX KOMIETEHIIHNA:

Kon n HaumeHoBaHuE MHAUKATOPA Pesynbrarhl 00y4eHUs IO AUCIUTUTHHE

IK-1 CrocoGeH TBOPYECKH HCIIONB30BaTh B HAyYHO-HUCCIEIOBATEIBCKONW JIEATEILHOCTH 3HAHUE

(hyHIAMEHTAIBHBIX pa3eioB OHOJIOTHYECKIX U IKOJIOTHUSCKUX JUCITUTUIHH.

HIIK-1.1. BrameeT cOBpeMEHHBIMHU 3HaeT OCHOBHBIC OCOOCHHOCTH OPTaHMU3AINH T€HETHICCKOTO

“H(OPMAIMOHHEIMH PecypcaMu Marepuaia y IpoKapuoT U 3YKapUOT

OHMOJIOTMYECKOTO U IKOJIOTUIECKOTO yMeeT  MPOBOJUTH  paboTy MO  KyJIbTUBUPOBAHHUIO

colepKaHusl M YMeeT UCIIOIb30BaTh MHKPOOPTaHU3MOB

uX B rpodeccnoHambHON BIIAJICCT HABBIKAMH IPHUTOTOBIICHUS MUTATEIBHBIX CPEd IS

JESATEIbHOCTH. KYJBTUBUPOBAHUS KJIETOK

UIIK-1.2. Bnageer 3HA€T OCHOBHBIE CIIOCOOBI PETYJSAIUH PEIUIUKAIUU Y

AKCTIEpUMEHTATLHBIMHA METOAaAMHU MIPOKAPHOT U 3YKAPHUOT

HCCIeA0BaHMM (IO TEMATHKE YMEET KYJIbTHBHUPOBATh N30JIMPOBAHHEIC KICTKH M TKAaHU

IPOBOIUMBIX pa3paboToK). BIIQJICCT HaBbIKAMU OMNPEICICHUS KJICTOYHOTO  IHKJIA
SYKapUOTUYECKON KICTKU

UIIK-1.3. YMeeT aHaIu3upoBaTh 3HA€T OCHOBHBIE TEHJEHUMM Pa3BUTUS COBPEMEHHOM

PE3yNIbTaThl IKCIEPUMEHTOB 1 OMOTEXHOJIOTHH




KO}_I 1 HAMMCHOBAHUC MHAUKATOpPA

PC3yJ’IBTaTI>I O6y‘{€HI/I$I 110 JUCHUILIINHE

MPENICTaBISITh UX B (hopme
My OJMKAINi B pEIIeH3UPYEMBIX
HayYHBIX U3AAHUAX.

yMEET HMHTEPIPETUPOBATH  PE3YJIbTATHI HAay4YHBIX U
MIPOM3BOJICTBECHHBIX MCCIICIOBAHUHN U NIelaTh OMOJOTHICCKU
3HAYNMBIE BBIBOEI

BJIaZiceT HaBbIKaMM HAIMMCaHMs HAy4YHBIX CTaTel, TE3HCOB,
AHHOTAIUI ISl peLeH3UPYEMBIX JKYPHAJIOB IO pe3yJjbTaTaM
CBOEH HAYyYHOU NEATEIbHOCTH.

HIIK-1.4. Oo0Onanmaer HaBBIKAMH
MPOBOJNUTh JUCKYCCUM HAa HAYYHBIX
(HayYHO-TIPAKTUIECKHX )
MEPOIPHSITHSX, HCIIONL30BaTh B
npoeccuoHaIbHON IEeITENLHOCTH
OTCUYCCTBCHHBIC U 3apyOeKHBIC 0a3bl
JAHHBIX.

3HAeT MpaBUiIa JEJIOBOTO 3TUKETAa W CBOOOJHO OMEpHPYET
OHMOJIOTHYECKUMH TEPMUHAMH U (haKTaMU

yMEET TMPUMEHATH  COBPEMEHHBIE  METOJIOJIOTHUECKHE
HOAXOABI IJI OLEHKH OMOTEXHOJOTMUYECKOTO ITOTEHIINAIA

BIIa/IeeT HaBBIKAMU TIOMCKA HAy4YHOI WH(pOpMaIum, cTateil B
YYEOHBIX TIOCOOUSAX, TEPUOJAMYCCKUX U3JIAHUSX U CETH
WHTEPHET

IK-3 CrocobeH OpHUEeHTHPOBATHCS B OCHOBHBIX TMOHATHSAX W TEOPHSIX OHMONOTHH, OMOIOTHYECKHX
3aKOHAaX M 3aKOHOMEPHOCTSX PAa3BUTHS OPraHUYECKOTO MHpPa, W HUCIONB30BaTh STH 3HAHUS B
npodecCHOHANTBLHON JEeSITENbHOCTH, TA00PATOPHBIX UCCIIEIOBAHUAX U peau3allii HAyYHBIX MMPOEKTOB
B 00J1aCcTH OMOTEXHOJIOTHH, CEJILCKOTO X035HCTBA U OXPaHBbI IPUPOJIBL.

HIIK-3.1. Brnaneer | 3HaeT OCHOBHBIE NOHATHS F'€HHOW U KJIETOYHON HWH)KEHEPUH

(GyHIaMEHTAaNbHBIMU TOHATUSMU M | yMEET  MOJIB30BaThCsS  CIIEHHMAIBHOW  CIIPABOYHOM U

TEOPETUYECKUMH 3HAHUAMM OHOJIOTMH | OMOTEXHOJIOTHYECKOM JINTEPATYPOi

1 DKOJIOTHH. BIIQJICET  OCHOBHBIMH  METOJIaMH  KOHCTPYHPOBaHUS
rubpuaHeIX Mostekys JIHK

UIIK-3.2. BnageeT COBpEMEHHBIMH | 3HACT  YCIOBHs, He0OXoauMmble uii  (OPMUPOBAHHUS

MNpEaACTaBJICHUAMU O 3aKOHOMEPHOCTIX
Pa3BUTUA OPTaHUYICCKOro MHUpa.

KJIIETOYHBIX KYJIbTYp pAacCTEHUH M METOIbI
IPOTOILIACTOB

MOJTYy4YCHHUS

yYMEET BBIPAIIMBATh KYJIbTYPY KAJUTYCHBIX TKaHEH

BJIaJA€CT OCHOBHBIMH criocobamu MOJIy4YCHUA n
KYJbTUBHUPOBAHHNA KAJIJTYCHBIX KJICTOK

HIIK-3.3. YMeeT HCIIOIIb30BaTh 3HAHNE
3aKOHOMEpHOCTEH OMOIOTMYECKUX
MIPOIIECCOB U SIBJICHUH, IJIs1 TOATOTOBKHU
HAay4YHBIX  IPOEKTOB H  HAY4YHO-
TEXHUYECKUX OTYETOB B 007aCTH
OMOTEXHOJIOTHH, CEILCKOI0 X03SIHCTBA
Y OXPaHBI PUPOIBL.

3HAa€T OCHOBHBIC (I)epMeHTLI, MNPUMCHACMBIC IJId CO3JaHUA
BCKTOPHBIX MOJICKYJI

YMEET aHAJIM3UPOBATH U IPUMCHATDH JJAaHHBIC 0aHKOB I'€HOB U
KJIOHOTCK

BJIaACCT HaBBIKaMU aHaJIn3a 'CHCTUYCCKUX OUOIHOTEK

PesynbraTel 00yueHHUs] MO TUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBJICHHS BCEX
BUJIOB KOHTaKTHOW M CAMOCTOSITENIHOM pabOThl 00Y4arOIIKUXCsl B COOTBETCTBUH C YTBEPKICHHBIM
y4eOHBIM IIJIAHOM.

NHaukaTopel  AOCTHKEHUS  KOMIIETEHIUHA  CUMUTAKOTCS
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTaTOB O0YUYEHHUS.

c(OpMUPOBAHHBIMU  TIPH

2. CTpyKTYypa M colepkaHue TUCHUIINHBI

2.1 PacnpenesieHue Tpy10€MKOCTH JUCHUILIMHBI 110 BUAAM padoT

OO6mast TpyI0€MKOCTh NUCHUIUIMHBI COCcTaBisieT 3 3aueTHble equHUIlbl (108 wacoB), ux
pacnpeneneHre o BujgaM padoT MpeICTaBICHO B TAOJIUIIE

Buner pabor Bcero ®dopma
4acoB o0yueHus
OYHas
5 cemecTp
("ackn)
KoHTakTHasi pa6oTa, B TOM YHCJIE: 443 443
AyauTOpHbIE 3aHATHA (BCEro):
3aHATUA JIEKLIMOHHOIO TUIIA 16 16
J1a00paTOPHBIC 3aHATH 0 0




MPaKTUYECKUE 3aHITUS 18 18

CCMHHAPCKHE 3aHSITHSI 0 0
WHas KOHTAKTHAsI padoTa:

KoHTponb camocrosrensHoit pabots! (KCP) 10 10
[Tpomexyrounas arrecrauusi (MKP) 0,3 0,3
CamocTosiTeIbHAs1 pa00Ta, B TOM YHCJIE: 28,0 28,0
Buvinonnenue unousudyanohvix 3a0anuii (n002omoska coooujeHui, 9 9
npeseHmayuii)

Peghepam/acce (nodcomoska) 9 9
Camocmosimenvhoe usyuenue pazoenos, camonoo2omoeka (npopabomra

U noemopeHue NeKYUOHHO20 MAMepudla u Mamepuania yieOHUKos u 10 10

YueOHbIX ROCOOULl, NOO20MOBKA K 1aD0PAMOPHbIM 3aHAMUSIM.)
[ToAroToBKa K TEKyIIEMY KOHTPOJIIO

KoHtpoJasb:

[ToaroroBka K 9K3aMeHy 35,7 35,7

O0buas Tpy10eMKOCTh yac. 108 108
B TOM 4K CJie KOHTAKTHasi padoTa 443 44,3
3a4. e 3 3

2.2 Conepxxanue QU CHUNTHHBI
Pacnpenenenue Bu10B yueOHON pabOThI M UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUIIUHBI.
Pa3zesbl (TeMbl) TMCUMILIMHBI, H3ydaeMbie B 5 cemectpe (ounast popma oOyueHus)

KosmuecTBo yacos
Breayaut
Ne HanmeHoBaHUe pa3ziesioB (TeM) AyRuTOpHas OpHast
Bcero pabora
pabora
J 113 JIP CPC
1. Tema 1. Co3ganue u npuMeHeHne ruOpuIHbIX Monekyn JJHK. 19 4 6 9
2. Tema 2. Uncrpymentapuiit JTHK-Texnomoruit 22 6 6 10
3. Tema 3. OCHOBBI KIIETOYHON MHKEHEPUH 21 6 6 9
HUTOI'O no pasdenam oucyuniurvl 62 16 18 - 28
Kontpois camoctosTensHoN pabots! (KCP) 10
[Mpomexyrounas arrecrauusi (MKP) 0,3
IToaroTOBKa K TEKYIIEMY KOHTPOJIIO 35,7
OO61mmas TpyJJ0€MKOCTh 1O JUCIUILTUHE 108

[Mpumeuanwue: JI — nexuuu, [13 — npakruyeckue 3ansatus / cemunapsl, JIP — maboparopusie 3austust, CPC
— caMocCTosITeNbHAs paboTa CTyIeHTa

2.3 Conep:xanue pa3iesioB (TeM) THCHUTITHHBI
2.3.1 3aHATHHA JEKIMOHHOIO THIIA

HaumenoBanue dopmMma Texymiero
Ne CoJepixaHue TeMBbI P yi
TEMBI KOHTPOJIS
1. [Ipenmer, uenum W 3agaud  U3y4YeHUs JUCUUIUIMHBL. ['eHHas,|YcTHBIN onpoc

TeHeTHYeCKash M KIeTOYHAss WH)KeHepHus. TepMUHOJIOTHS U OCHOBHBIC
MOHSATHS T€HHOMN M KJIETOUHON WHKEHEPHH.

Mertoasl KOHCTpyupoBaHus THOpHIHBIX Mojekyn JHK invitro.
Tema 1. Cosnauue|crounukn  JHK. Ilomyuenwe renos. PasButue  MeTon0B
" IpUMEHEHHE pexomOuHaHTHEIX JJHK U Ky 1bTHBHpOBaHMS N30JUPOBAHHBIX TKaHEH
THOPUIHBIX u kierok. Koncrpyuposanue pexkomOuHanTHeIX JIHK. Perumkarus
momexyn JHK. JHK. TlonykoncepBarusHas perukauus JHK. JHK-nonumepassi.
Bunka perukanuu JTHK.

Perymsiumst permkanun JIHK y Gakrepwuii. [lonsiTie 0 perumkone u
perunkarope. Perumukaryst y 3ykapuoT. [1oJuperninKoHHOe CTPOSHNE
xpoMocoMbl. «Dabpukuy perumkanuu JTHK B siape.

Knerounslii 1Mk 3yKapuOTHUYECKOW KIETKH. Teinomepaza U
permukanus JHK y sykapuor




Tema 2.
WHcTpyMenTapuii
JAHK-texHOMOT M

®depMeHTHl pacuieruieHus (PeCTPUKTas3bl) W CIIMBaHUS (JIM- Ta3bl).
Pecrpukrassl. JIHK-nmraza. JIHK-monmmepasa E.coli. OOparHas
TPaHCKPHUIITA3a. Hyxkneasa Bal3l1. Konuesas
Je30KCHHyKIeoTHauaTpancdepasa. Ilomm (A)-monmumepasza E.coli.
CrnocoObl  «Hape3aHusi» W uneHtupukanuu ¢parmenros JJHK.
Coenunenne ¢parmentoB JIHK. OOGparnast TpaHckpunraza H ee
WCTIONIb30BaHNUE B TCHHOIN HH)XEHEPHHU.

IMpupona BekTOpHBIX MONEKylL OcoOEHHOCTH MOJEKYISAPHOH
OpraHu3allid  BEKTOPOB [UII TEHETHYECKOrO  KIOHHPOBAHWUS.
Crpoenne, Owmonorndeckne (yHKOIHM IUIa3MAZA. THOB BEKTOPOB:

IUIa3MHUJHbIE W ()aroBbIe BEKTOPHI HPHUPOJHOTO U HCKYCCTBEHHOTO
MIPOUCXOXKACHHUS. Okcmpeccusi  Uy)KEpOJHOW  TEHETHYECKOU
nHpopManum B KjeTkax OakTepui, APOXIKEH, PACTEHUH U )KUBOTHBIX.
[TpuHOMIIBI KOHCTPYMpOBaHHMS BeKTOpoB. dar A, U BEKTOPBI,
CKOHCTPYUPOBaHHBIE HA OCHOBE €ro re’oMa. dasmuzbl, KOCMUJbI U
UX IpUMEHEeHUe. baHKY TeHOB U KIIOHOTEKU. BEKTOpHBIE CUCTEMBI IS
KIIOHMPOBAaHUsI B KIETKax JApoxokeil. IIpuponHble BEKTOpBI Ui
pactenuit. Opranu3aius u «moBeneHue» Ti-tuta3Muapl. bubnuoreka
KOMIIOHEHTOB TE€HETHYECKHX aIrOPUTMOB. AHAaIW3 TE€HETHYECKHX
OoubnHnoTeK

VYcrHbiit onpoc

[Tmasmuapr  arpobakTepuif Kak BEKTOPHI s TpaHC(HOpPMAIIHH.
Nzyuenue BO3MOXHOCTEHN MOBBILIEHUS 3¢ PEKTUBHOCTH
OMOJOrHIeCcKOH (PUKCAIMK aTMOC(EepHOTo a30Ta.
3. Knerounas wmkeHepus pacTeHuil. YcnoBusS — QopMHpOBaHUS |Y CTHBIH OIPOC
KJIETOUHBIX KYyJbTyp pacTeHHH. KynabTHBHpOBaHHE KJIETOK U TKaHEH
pacTeHui. Meroasl  MOJy4YeHHUs  NPOTOIUIACTOB. Mertoast
Tema 3. OcHoBbI|KYJIBTHBHPOBAHUS OJMHOYHBIX KieToK. Co3aHHe TI'eHETHYECKOTo
KJIETOYHOM pasHooOpa3uss OIS CeNeKIMH Ha  OCHOBE  PAaCTHUTEIBbHBIX
UHXEHEPUHU IMpOTOIJIaCTOB.
KammycoreHes kak OCHOBa CO3JaHMA  KJIETOUHBIX  KYJBTYp.
OcoOeHHOCTH H BUABI KauTycHOW TKaHW. CHOCOOBI TOJXyYeHUS
KyJIbTUBUPYEMBIX KaJUIyCHBIX KJIETOK. METOIbl KyJIbTUBUPOBAHUS
BEIPAIIMBACMBIX KYJIBTYp KATYCHBIX TKaHeW. CTaOWIBHOCTH U
BapuabesIbHOCTh TEHOMOB PACTUTENBHBIX KJIETOK in Vitro.
2.3.2 JlaGopaTopHblie padoThl
Ne HaumenoBanue paznena Tematuxa sansTHE/paboT dopMa TeKyIIEro
(Temsr) KOHTPOJIS
1. |Coznanue u npuMeHeHHe [['eHHAsi, TEeHETHYECKAss W KJIETOYHAS WH)KEHEPHs. MeTombl V,P
THOPHIIHBIX MOJICKY I KOHCTpyHpOBaHusi ruOpuaHeix wMosekyn JHK in vitro.
AHK Perymsiims permmkannn [JHK y OGaxrepwii. Knetounsrid ki
9YKapUOTUYECKON KIETKU
2. |Uucrpymenrapuit JHK- |®ar A, 1 BEKTOpBI, CKOHCTPYHPOBaHHbIE HA OCHOBE €T0 I'€HOMa. v, P
TEXHOJIOT Uil dasmMuapl, KOCMUIBI U HX IPUMCHCHHUE. VYmakoBo4Has cucteMa
(bara A. baHKM reHOB M KJIOHOTEKH. BeKTOpHBIE CHCTEMBI ISt
KJIOHUPOBAHMS B KJIETKAX JPOXIKEH.
3. | OcHoBbI kietouHoit|[leperoc reHoB u3 OakTepuit pona Agrobacterium B pacTeHusI. P,K
WHXEHEePUHU Co3yiaHre TPAHCTEHHBIX PACTEHUH ¢ MOMOUIBIO TTasmMu Ti A.
tumefaciens.

3amuTa nabopatopHoii padotsl (JIP), Beimonunenue kypcosoro mpoekra (KIT), kypcoBoit
pa6oter (KP), pacuerno-rpadudeckoro 3amanms (PI'3), manmucanue pedepara (P), acce (9),
konokBuyM (K), rectupoBanue (T), ycrabiit onpoc (V) u T.11.

2.3.3 IlpumepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
KypcoBblie paboThl — He IPpeAYyCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 O0ecneYeH sl HJIA CAMOCTOATEILHOH PadoThI
00y4yarIuXCcs Mo JTUCHUILINHE (MOIYJIIO)




[Tepeuenp y4eOHO-METONMUECKOTO OOECTICUEHHs AUCIUIUINHBI 110
Ne Bun CPC BBINOJTHEHHUIO CAMOCTOSITENILHOM PaboThI

1 |Hamucauwue pedeparos MeTtoanueckne peKOMEHAAINH [0 OPraHU3alUH CAMOCTOATEIBHON PaboThI
CTYJCHTOB Ka(eaApbl TCHETHKH, MUKPOOHOIOTHH U GHOXHMHUH,
yTBepxkIeHHbIe Kadeapoi npoTokoa Ne 07 ot 21.03.2025 ¢

2 |CamomnoaroroBka Mertoanueckue PeKOMEHIAIMU [0 OPraHMU3aldd CaMOCTOSTEbHOU PabOTHI
CTYJCHTOB KadeaApbl TeHETHKH, MUKPOOHOJIOTHH 1 OHOXHUMHH, YTBEPIKACHHBIC
kadenpoii mpotokos Ne 07 ot 21.03.2025 ¢

Y4eOHO-MeTOIUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaroImIUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrasistorcs
B (hopMax, aTanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBbS U BOCIIPUATHS UH(DOpMALIUU:

JUig nu1 ¢ HapyLIEHUSIMU 3pEHUS:

— B MieyaTHOU popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOI'O IOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4atHoi (hopme Ha si3bike bpaiis.

J5ig U1 ¢ HapyIIeHUSIMU CITyXa:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'0 IOKYMEHTA.

Jjig U1 ¢ HapyHIeHUSIMA OTIOPHO-BUTATEIILHOTO amnmnapara:

— B mieyaTHOU hopme,

— B hopMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B popMe ayauodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
oOyyJaroumxcsi.

3. O6pa3oBaTe/jibHbIEe TEXHOJOTHMH, NMPHMeHsieMble NPH OCBOEHUH AUCHMIIUHBI
(Monxyuis)

[Ipn peanuszanuu y4yeOHON pabOTBHI MO OCBOCHHMIO Kypca ''OCHOBBI MOJEKYJSIPHOU
OMOTEXHOJIOTHH ' UCTIOIB3YIOTCSI COBPEMEHHbBIE 00pa30BaTeIbHbIE TEXHOIOTUH:
¢ uHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH;

® [IPOEKTHBIE METO/IbI OOyUECHHUS;
® uCCleI0BaTeIbCKUE METO/Ibl B O0YUEHUH;
e mpobieMHOe 00yueHue
Tewmsl 17151 pedeparos:
Pectpukrasel
JHK-nmuraza
JHK-nonumepasa E.coli
OOpatHasi TpaHCKpHIITa3a
Hyxkneasza Bal31
KonueBas ne30kcuHyKIICOTHAMITPAaHCpepa3a
[Tomm (A)-monmumepasa E.coli
CrniocoObl «Hape3anush» U uneHtTudukanuu pparmenton JJHK
Coenunenue ¢pparmenton JJHK
. OOparHasi TpaHCKpHUIITa3a U €€ NCIOJIb30BAHNE
. Co3anue BEKTOPOB Ha OCHOBE BUPYCOB
. MeTonel perakTHpOBaHUS TEHOMA
. MHUKpOKJIOHAJIbHOE pa3MHOKEHHE PacTeHHH
. 'enernueckas uHXeHEpUs
. Knnerounas unxenepust
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4 OueHoYHbIE CPeACTBA AJ TeKylLIero KOHTPOJIS yCleBaeMOCTH M NMPOMEe:KYTOUYHOM

OueHOYHbIE CpENCTBAa IpeIHA3HAYCHBI
JOCTIDKEHUH  00yvaromuxcs,

aTreCralnumn

OCBOMBIIMX TIPOTrpaMMy Y4eOHOH JHCUUIUIMHBI

MOJICKYJISIPHOM OMOTEXHOJIOTUIY.
OueHoYHBIE CpEACTBA BKJIIOYACT KOHTPOJBHBIE MaTepuajbl [JIi MPOBEACHUS TeKYILIero
KOHTPOJIsA B (pOpMe YCTHOTO OIpoca 1o TEME WIH pa3Jieny, AOKIada-Npe3eHTaluH, JUCKYCCUSIM

U IPOMEKYTOYHOI aTTecTalu B (hOpME BOIPOCOB K 3a4ETy.

AJI1  KOHTPOJIA W OHLCHKH O6pa3OBaTCJ'IBHBIX

«OCHOBBI

CTpyKTYypa OLllEHOYHBIX CPEICTB AJIs TEKYLIeld U MPOMEeKYTOYHOI aTTecTAlNU

No Ko ¥ HAUMEHOBAHUE HaunmenoBanue OLICHOYHOT'0 CPEICTBA
/' A Pe3ynbrarel 00y4eHus
L UHAnKaTopa . [poMexyTouHas
Texymwii KOHTPOJIb
aTTecTanus
WIK-1.1 Braxeer 3HAET OCHOBHEIE 0COOEHHOCTH | Bompocs! s Bonpocs! Ha 3auéTe
COBDEMCHHLIMIL OpraHW3allid TEeHETHYEeCKoro | YCTHoro ompocamo | 1-4
p MaTepuana y mnpokapuor u | TeMe 1, pedepar;
MH(OPMAITHOHHBIMH SyKapHoT JOKJIa/-IPe3eHTalHs
pecypcamu
yMeeT NPOBOAUTH paldoTy o
OHMOJIOTHYECKOTO u
1 KYJbTUBHPOBAHUIO
9KOJIOTHYECKOTO
MHUKPOOPTaHU3MOB
CoIep)KaHUsI M  yMeEeT
BIIajJieeT HaBBIKAMU
UCTONB30BaTh ~ HUX B
. MIPUTOTOBJICHUS MTUTATENbHBIX
npodecCuoHaIbHON
cped Ans KyJbTHBUPOBAHHUS
JeSITeIbHOCTH.
KIIETOK
HIIK-1.2. Brnaneet | 3HaeT OCHOBHEBIE  CIIOCOOBI | Bompockr ns Bompocs! Ha 3auére
SKCHEPUMEHTaIbHBIMHA perymsanuu  penuKandy -y | YCTHOrO OIpoca Io 5,10-13
METOJIaMH UCCIIEI0BAHUHN | MPOKAPUOT U SYKapUOT Teme 1, pepepar;
(o TEMAaTUKE | yMeeT KYJIbTUBUpOBATh | AOKTAA-TPe3CHTALMA
, | TIPOBOJMMBIX W30JIMPOBAHHBIE  KIETKH H
pa3paboToK). TKaHU
BIIaJIceT HaBBIKAMH
OTIpeIeJICHUS KJIETOYHOTO
LUKIa 9YKapHOTHYECKOI1
KIIETKH
HIIK-1.3. VMeeT | 3HaeT OCHOBHBIC TEHACHIMHU | Bompocs! ms Bompocsl Ha 3auére
aHAIM3UPOBATH pa3BUTHS COBPEMEHHOI1 | yeTHOro onpocamo | 14-17
pe3yILTaThI OMOTEXHOJIOTHH Teme 2, pedepar;
3KCIIEPUMEHTOB u | ymeer MHTEepHpeTUpoBaTp | ACKIAATIPCICHTAIA
MPeJCTaBIsITh WX B | Pe3ylbTaThl Hay4YHBIX U
dopme myONMKanMii B | MPOU3BOJICTBEHHBIX
PpeLeH3upyeMbIX HCCIICIOBaHUH U JlenaTh
3 | HAYYHBIX M3IAHUSIX. OuosIorn4YecKu 3HaYMMBbIe
BBIBOJIbI
BJIaJIeeT HaBBIKAMH HAIMCaHUs
Hay4YHBIX CTaTel, Te3HCOB,
aHHOTAIUI hingi
PEIeH3UPYEMBIX KypPHAIIOB TI0
pe3yabpTaTaM CBOEH Hay4dHOU
JIeSITEIIbHOCTH




UIIK-1.4. OOnamaer
HaBbIKAMH  IIPOBOJUTH
JUCKYCCUM Ha HAyYHBIX
(Hay4YHO-TIPAKTUYECKHX )

3HaeT TMpaBWiIa  JIEJIOBOTO
JITUKETA 74 CBOOOIHO
OMepUpyeT OUOJOTHUSCKUMU
TEPMHHAMU U (PaKTaMu

Bonpocs! nns
YCTHOTO OIIPOCa 110
Teme 2, pedepar;
JOKJIaJ-NIPe3eHTaIHs

Bomnpocs! Ha 3auére
18, 20-23, 26

Pa3BUTHS OPraHUYECKOIO
6 | mupa.

HPOTOIIACTOB
yMeeT BBIPAIlBATh KYJIbTYpY
KaJUTyCHBIX TKaHei

BJIAJICET OCHOBHBIMHU
crnoco0aMy  TOJyYeHHST H
KyJbTHBUPOBAHHUS KaJUTYCHBIX
KIIETOK

MEpOTPUATHSIX, yMmeeT NPUMEHSTH
UCTIONIH30BaTh B | COBpPEMEHHBIC
npodeccuoHanbHOM METOJIOJIOTUYECKHE TTOIXO/IbI
4 | mesTenbHOCTH v} OLICHKU
OTEYECTBCHHBIC U | OMOTEXHOJIIOTHYECKOTO
3apyOeKHbBIC 0a3wl | MOTEHIMAA
JaHHBIX. BJIaJICET HAaBBIKAMU IIOMCKA
Hay4JHOU nH)OpMaIHH,
cTareil B y4eOHBIX IMOCOOMSX,
MEPUONYCCKUX M3JAHUAX U
CETH MHTEPHET
HIIK-3.1. Bnageer | 3HaeT  OCHOBHBIC  ITOHSTHS | Bompocsr nis Bomnpocel Ha 3auére
(byHIaMEHTaTbHBIMU TeHHON u KJIETOYHOIi | YCTHOro ompocano | 24-25, 27, 38-41
HNOHATHAMHU U | UHXXEHEepUuu Teme 3, pedepar;
TEOPETHIECKUMH yMeer HOJB30BaThCs | AOKIAATIPC3CHTAIA
g | 3HAHMAMH OWONOTHH W | CHENWabHOW CIPaBOYHOH U
9KOJIOTHUH. OMOTEXHOJIOTHYECKOM
JIUTEpaTypou
BIIaJIceT OCHOBHBIMU
METOJlaMH KOHCTPYHPOBAHUS
rudpuaabix Moekyn JJHK
HIIK-3.2. Bnazgeer | 3HaeT ycioBus, HeoOXoauMble | Bompocsr ams Bompocs! Ha 3a4éte
COBPEMEHHBIMH s (opMupoBanus | YCTHOTO ompocamo | 28-37
MpeICTaBICHUSIMU 0 | KIETOYHBIX KyIbTyp pacTenuii | TeMe 3, pedepart;
3aKOHOMEPHOCTSIX U METombI nosydenus | AOKIAATTPeICHTAIA

HIIK-3.3.
HCIIO/IB30BaTh
3aKOHOMEpPHOCTEH
OMOJIOTHYECKIX
MpOLECCOB U SIBJIICHUH,
IS IIOJIrOTOBKH
HAay9YHBIX TPOCKTOB U
Hay9IHO-TEXHUUCCKHUX
OT4ETOB B  oOjacTH
OHMOTEXHOJIOTHH,
CEILCKOI0 XO3SiCTBA U
OXpaHbl PUPOJBL.

Ymeer
3HAHNE

3HAaeT OCHOBHBIE (EPMEHTHI,
MIPUMEHSEMbIe ISl CO3aHUs
BEKTOPHBIX MOJIEKYII

yMEET  aHAIM3UPOBATh W
NPUMEHATh JaHHbIE OaHKOB
FE€HOB M KJIOHOTEK

BlaJceT HaBLIKAMU aHaJIM3a
FeHETUYECKUX OMOJIMOTEK

Bormpocsr mst
YCTHOTO OTIpOCa 10
Teme 2, pedepar;
JTOKJIaJI-TIPEe3CHTaINS

Bompocs! Ha 3auére
6-9, 19

TunoBble KOHTPOJIbHBbIE 321AHUS UM HHbIE MATEPUAJIbI, HEOOXOAUMBIE JISl OLEHKHU
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONBITA [AEATEJbHOCTH, XapPaKTEePHU3YIIIUX ITANbI
(popMupoBanus KoMIeTeHIIU B IIpoLecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpaMMbl

Texymmii KOHTPOJIb YCIIEBAEMOCTH IMPOBOAUTCS (PPOHTANBHO HAa KAXKIOM 3aHATHH IS
ONpEIEICHUSI TEOPETUYECKOM IIOATOTOBKM B BHJE YCTHOIO OIIPOCA, & TAKXKE C IIOMOILIbIO
JOKJIa10B (pedepaToB) CTYAEHTOB € MYJIbTUMEAMWHBIMU MPE3CHTAMSIMUA U KOJUIOKBUYMOB.




IlepeyeHb BONPOCOB /1JI1 YCTHOTO KOHTPOJISAA 3HAHUM CTY/1€HTOB:

Tema 1. Unctpymentapuii /IHK-TexHos10rmii

NGO~ wWNE

Meroapl kKoHCTpyHpoBaHus ruOpuaHbIX MoJieky JJHK invitro
Ucrounuku IHK u renos

[TpuHnuBl KOHCTpYHUpOBaHUs pekoMOnHaHTHBIX [JHK

Cyunocts permukanuu JJHK

Perymsimus perumakanuu JIHK y 6akrepuii

@depMeHTHI pacleIuIeHNs (PECTPUKTA3bl) U CIIUBAHUS (JIUTa3bl)
OOpaTHas TpaHCKpUNTa3a U €€ UCIIOJIb30BaHNE B TE€HHOM HHKEHEPUU
IIpupo1a BEKTOPHBIX MOJIEKYJI

Tema 2. Co3nanue u npuMeHeHHe THOPUAHBIX MoJiekyJ JJTHK

9.

10.
11.

12.

13.

14.
15.
16.
17.
18.
19.
20.

21.

22.
23.
24,
25.
26.

27.

OcCoOeHHOCTH ~ MOJIEKYJIIDHOM  OpraHM3allid  BEKTOPOB  JJsl  I'€HETUYECKOro
KJIOHUPOBAHUS

Crpoenue, Ononornuyeckue GyHKIUH MIIa3MU]L

BekropHble cHCTEMBI, TPUMEHSAEMBIE TP MOJIEKYJIIPHOM KJIIOHUPOBAaHUU B KJIETKaX
IIPOKapUoOT

Tunsl BEKTOPOB: IUIa3MHUIHbIE U (aroBble BEKTOPHI MIPUPOJHOTO U UCKYCCTBEHHOI'O
IIPOUCXOXKACHHUS

DKkcnpeccusi 4y)KEpOJHOM TreHeTH4ecKod uHpopManuu B KIeTKax Oakrepuii,
JIPOOKEH, paCTeHUM U )KUBOTHBIX

OcoOeHHOCTH OpraHU3alMy BEKTOPHBIX CUCTEM JJISl SKCIIPECCUU TEHOB

[IpyHIMIIBI KOHCTPYUPOBAHMSI BEKTOPOB

®da3zmMubl, KOCMHUJIBI U UX IPUMEHEHHE

baHKM reHOB M KJIIOHOTEKH

[IpupoHbIE BEKTOPBI UIsl pACTEHUN

bubnmoreka KOMIOHEHTOB FT€HETUYECKUX aJITOPUTMOB

MukpoopranusmMbl — MHKPOOOBEKTbl TE€HETHYECKONW WHXEeHepuu. Bzaumocsssu
BEKTOP- XO35IUH

OnTumHu3anus SKCIPECCUM U MOBBIIIEHHON MPOAYKIMM PEKOMOMHAHTHBIX OEIKOB B
MHUKPOOHBIX KIETKaX

MeTtopl caliT-crienn(puuecKkoro MyTareHesa

MeTtoap! onpenenenns HyKIeoTHAHOM nocaenoBarensHocTy JJHK

KoHcTpynpoBanue mraMMOB-IIPOLYLIEHTOB

KnonupoBanue n unentuduxanus kaonupoBanabix JJHK

MeTtoab! onpeaeneHuss HyKJI€OTUIHOW Tocie10BaTeNbHOCTH 0 Makcemy-I nnbepty,
Conpxepy.

N3yyenne Bo3MoOKHOCTEW MOBBIMIEHUS 3()(HEKTUBHOCTU OMOJOTHYECKONW (QHUKCAIIIN
aTMOC(epHOro a3oTa

Tema 3. OCHOBBI KJIETOYHOI HHKEHEPUH

28.
29.

30.
31.
32.

33.
34.
35.

Hamnpasnenus pa3BUTHSA KJIETOYHON UHKEHEPUHU

VYcnoBus ¢opMupoBaHUS KIETOYHBIX KyJlbTyp pacteHud 53. KynbTuBupoBaHue
KJIETOK U TKaHEH PaCTeHUU

Mertoasl MOTy4eHus! TPOTOILUIACTOB

Meroas! KyJIbTUBUPOBAaHUS OAMHOYHBIX KIIETOK paCTEHUN

CoznaHue reHeTHMYecKOro pa3HooOpas3usi Ui CENEeKLUHWHM Ha OCHOBE PaCTUTENbHBIX
IIPOTOILIIACTOB

Kamnycorenes kak 0CHOBa CO3[1aHUS KJICTOYHBIX KYJIbTYP

OcoOeHHOCTH ¥ BUJIbI KAITyCHOW TKaHH

CriocoObl osTyueHust KyJIbTUBUPYEMbIX KaJUTyCHBIX KJIETOK



36. MeTtoabl KyJIbTUBUPOBAHUS BBIPALUBAEMBIX KYJIbTYp KaJUTyCHBIX TKaHEH

37. I[IpakTHyecKoe UCIOJIb30BaHNE KICTOYHON HHKEHEPUN PACTCHUN

38. Mcnonb3oBaHue KylIbTypbl KAJLTyCHBIX KJIETOK JUIS MOJYyUYEHUS BEIIECTB BTOPUUYHOTO
CUHTE3a

39. buotexHo0TUs KJIOHAILHOTO MUKPOPA3MHOXKEHHS U 03/JOPOBIICHUSI pPACTEHUN

40. buosTnueckue mpoodIeMbl TCHETUYECKON U KIIETOUHOW OMOTEXHOJIOTHUH

Kpurepun oueHku:

Onenka «oTau4HO» / «3auTeHo». OTBeThl Ha IOCTABJICHHBIE BOIPOCHI H3JIAraroTCs
JIOTHYHO, TIOCJIEIOBATEIBHO U HE TPEOYIOT JIOMOJHUTENbHBIX MOsiICHeHUH. [1o1HO pacKpbhIBaroOTCS
NPUYHHHO-CJIECTBEHHBIE CBA3M MEXIY SBICHUSMH M coObITHsAMU. Jlenarorcss 0OOCHOBaHHBIE
BbIBOIbI. COOJIOAI0TCS HOPMBI JTUTEPATYPHOUN peun

Onenka «xopomo» / «3adreHo». OTBETbl Ha TOCTAaBICHHBIE BOMPOCHI H3JIAraroTCs
CUCTEeMAaTU3UPOBAHO U TMOCJIeqoBaTeNbHO. MaTepuan wu3naraercs YBEpEeHHO. PacKpbIThI
IPUYMHHO-CJIEICTBEHHBIE CBA3M MEXAY SIBICHUSIMHU U COOBITUAMHU. J|eMOHCTpUpYETCS yMEHue
aHAJIM3UPOBATh MaTepUall, OJJHAKO Ha BCE BHIBOABI HOCAT apTyMEHTUPOBAHHBIN U JJOKA3aTEIIbHbII
xapakrep. CoOroat0TCsl HOPMBI JIMTEPATYPHOU PEUH.

OneHka  «yIOBIETBOPUTENbHO» /  «3auTeHo». [lomyckaiorcs  HapyuleHus B
NOCJIEZI0BATENbHOCTH U3JI0XKEHUS. HemnonHo pacKphIBarOTCS HPUYMHHO-CIIEICTBEHHBIE CBSA3HU
MEXY SBICHUSIMHA M COOBITHAMU. J[eMOHCTPHUPYIOTCS TOBEPXHOCTHBIE 3HAHMUS BOIIPOCA, C TPYAOM
peliaroTcs KOHKpeTHBIE 3a1aul. MIMeroTcs 3aTpyAHeHus ¢ BbIBoAaMHu. [lomyckaioTcs HapyeHus
HOPM JIMTEPaTypHOU peyu.

OneHka  «HEYJTOBIETBOPUTEIBHO» /  «HE  3auTeHO». Marepuan  u3jaraercs
HEIOCJIEeI0BaTeIbHO, COMBYMBO, HE NPEJCTABISIET ONPENCIIEHHON CHCTEMBl 3HAHMM 10
mucuuiuinHe. He  packpblBalOTCS NPUYMHHO-CIEICTBEHHBIE CBSI3M MEXKIY SBICHUSIMH U
coObiTusiMu. He mpoBojmutcst aHanu3. BeiBogwl oTcyTcTBYrOT. OTBETHI Ha JOIMOJIHUTENbHbBIE
BOIIPOCHI OTCYTCTBYIOT. FIMEIOTCS 3aMETHBIE HapYIIEHUS HOPM JINTEPATYPHOM peuH.

Kpurepum ouenku pedepara:

OrneHka «3a4TeHO» CTaBUTCS, €CiM 0003HaueHa mpobiema W 00OCHOBaHA €€ aKTyalbHOCTH,
cAeNnaH KpaTKUW aHajau3 pa3jMYHbIX TOYEK 3pEHUs Ha paccMaTpuBaeMylo MpoOiemy, Tema
packpbiTa, BBIIEPKAaH O00BEM, COONOJIEHBI TPEOOBAHUA K BHEUIHEMY OGMOPMIICHUIO, TaHbI
MIpaBUJIbHBIE OTBETHI HA JIOMIOJIHUTENIbHBIE BOIIPOCHI.

OreHka «He 3a4TeHO» CTAaBUTCS, €CIM TeMa pedepaTa He pacKpbITa WIH UMEIOTCS CYIIECTBEHHbBIE
OTCTYIUICHHUS OT TpeboBaHUM K pedepupoBaHmio. B yacTHOCTH, TeMa OCBelIeHA JTUIIIh YaCTHYHO;
JIOTIYIIEHBI (PaKTUYECKHE OMUOKY B COJepKaHUM pedepara Wi IPU OTBETE Ha IOTIOJHUTEIbHBIC
BOIIPOCHI; BO BPEMSI 3aILUTHI OTCYTCTBYET BBIBO/I.

3a‘leTHO'3K3aMeHaHHOHHBIC MaTepuaJbl AJIA HpOMe)KyTOqHOﬁ aTrecraunuu
(3x3ameH/3a4eT)

Bonpocs! 1J1s1 NOATOTOBKH K 3a4eTy:

MeTtoasl koHCTpyupoBanus ruOpuanbix Monekyn JJHK invitro
Uctrounuku JIHK u renon

[IpuHnMnIBl KOHCTpYHpoBaHUs pekoMOnHaHTHBIX JTHK

CymHnocts perkanuu JJHK

Perynsuus permkanuu JJHK y 6akrepuit

depMeHTHI paciierUieHus (PECTPUKTA3b) U CIIMBAHUS (JTUTA3HI)
OOpatHas TpaHCKpHUIITa3a U €€ UCIOJIb30BaHUE B TEHHON MHKEHEPUH
IIpupoia BEKTOPHBIX MOJIEKYJI

NGO~ wWNE



9.

10.
11.

12.

13.

14.
15.
16.
17.
18.
19.
20.

21.

22.
23.
24,
25.
26.

27.

28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
39.

40.
41.

OCOOEHHOCTH ~ MOJIEKYJIIDHOM ~ OpraHu3allii  BEKTOPOB ISl  T'€HETHYECKOTro
KJIOHUPOBAHUs

Crpoenue, Onosorndyeckue GyHKIUH MIa3MHUL

BekropHble cHCTEMBI, TPUMEHSEMBIE TP MOJIEKYJIIPHOM KJIIOHUPOBAaHUU B KJIETKAX
IIPOKapUoOT

Tumbl BeKTOPOB: MIa3MHUIHBIE U (haroBble BEKTOPHI MPUPOJHOTO M MCKYCCTBEHHOTO
IIPOUCXOXKICHHUS

DKerpeccusi  Uy>KEpOJHOW TeHEeTHYeCKOW WHPOpMauuu B KIETKaX OakTepui,
JIPOOKEH, pACTEHUN U )KUBOTHBIX

OcobeHHOCTH OpraHu3alMy BEKTOPHBIX CUCTEM JJISl SKCIIPECCUU TEHOB

[IpyHIMIIBI KOHCTPYUPOBAHMSI BEKTOPOB

®da3zmMubl, KOCMHUJIBI U UX IPUMEHEHHE

baHKM reHOB M KJIIOHOTEKH

[IpupoaHbIE BEKTOPBI Ul pACTEHUN

bubimoreka KOMIIOHEHTOB F'€HETUYECKUX AJITOPUTMOB

MUKpOOpPraHU3Mbl — MHKPOOOBEKTHI TCHETUYECKOW WHXKEHEepHH. B3anMocBs3u
BEKTOP- XO35IMH

OnTumu3anus SKCIPECCUM U MOBBIIIEHHON NPOAYKIMM PEKOMOMHAHTHBIX OEIKOB B
MHUKPOOHBIX KIETKaX

MeTtoapl calT-crienn(puuecKkoro MyTareHesa

Mertoasl onpenieneHust HyKJIeoTUIHOM nocienoBarenbHoctu JJHK

KoHcTpynpoBanue mraMMOB-IIPOLYLIEHTOB

KnonupoBanue u unentuduxanus kaonupoBanubix JJHK

MeTtopl onpeaeneHuss HyKJI€OTUIHOW MOCe10BaTeNbHOCTH 110 MakceMy-I nnbepry,
Conpxepy.

N3ydyenne Bo3MOKHOCTEW MOBBIMIEHUS 3()(HEKTUBHOCTU OMOJOTHYECKONW (PHUKCAIITN
aTMOC(epHOro a3oTa

HamnpaBnenus pa3BUTHS KJIETOYHON MHKEHEPUHU

VYcnoBust popMupoBaHUS KIETOYHBIX KYJIBTYp PACTEHUH.

KynbTBHpOBaHME KIIETOK U TKAHEN pacTEeHUI

Meroas! OJIy4eHHUs IPOTOILIACTOB

Mertoas! KyJIbTUBUPOBAaHUS OAMHOYHBIX KJIIETOK PACTEHUI

Co3naHne reHeTHYeCKOro pa3sHooOpa3us JJIs CENEeKIMH Ha OCHOBE PACTHTEIbHBIX
MIPOTOIJIACTOB

Kamnycorenes kak 0ocHOBa CO3/1aHUS KJIETOYHBIX KYJBTYP

Oco0eHHOCTH U BUABI KaLTyCHON TKaHU

CrniocoObl oryueHus! KyJIbTUBUPYEMBIX KaJUTyCHBIX KIETOK

Metoas! KyJIbTUBUPOBAHNUS BBIPAIIMBAEMBIX KYJbTYpP KaJUTyCHBIX TKaHEH
IIpakTueckoe UCIIONb30BaHNUE KIIETOYHOW MHKEHEPUU PACTCHUIN

Hcnons30BaHne KyJabTypbl KaJUIyCHBIX KJIETOK JJI MTOJIYYEHUS BEIIECTB BTOPUYHOTO
CUHTE3a

broTexHoI0rNs KIIOHAIIBHOIO MUKPOPa3MHOKEHHS U 03/10POBIICHUS PACTEHUI
buostnyeckue npo0iaeMbl FeHETUUECKOM U KJIETOUHOW OMOTEXHOJIOTHU

Kpurtepun oneHuBanus pe3yabTaToB 00y4eHust

Kpurepun oneHuBaHus nmo 3avery:
«3aUTEHO»: CTYAEHT, MOKa3aJl IpU OTBETE€ JOCTaTOYHOE TEOPETHUYECKOE 3HAHME

JUCIUIUIMHBI, TOHUMAET CYUIHOCTh PacCMaTpPUBAEMbIX MOHSATHI, SABIEHUN U 3aKOHOMEPHOCTEH;
JOTyCKaeT He3HAuMTeJIbHbIE OLIMOKH; CTYACHT yMEeT NpPaBUIbHO OOBACHATH MaTepual,
WUTIOCTPUPYS €ro MPUMEPAMHU.



«HE 3a4YTEHO»: CTYIEHT MaTepuan He YCBOWJ WM YCBOWJI YAacTHYHO, 3aTPyAHSIETCS
OPUBECTH TMPUMEPHl 1O JTUCHUIUIMHE, HMEET JOBOJHHO OrpPaHUYEHHBIH O00bEeM 3HAHUIl
IPOrpaMMHOT0 MaTepHala, J0ImycKkaeT rpyobie GakTHYecKUue OIHOKH.

OueHoYHBIE CpeACTBA Ul WHBAIUIOB M JIMI C OrPAaHMYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCA C YYETOM UX WHAMBUIYATBHBIX ICUXO(DHU3UYECKIX OCOOEHHOCTEM.

— IIpY HEOOXOAMMOCTH MHBAJIUAAM U JINIIAM C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbS
IPEOCTABIISCTCS JOTIOJHUTEFHOE BPEeMS JIJIs IIOATOTOBKM OTBETA HA 3K3aMEHE;

— P MIPOBEJICHUH MTPOLEAYPhI OLCHUBAHHS PE3yIbTaTOB 00yUEHHS MHBAINAOB U JIHII C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAyCMATPUBAETCS UCIIOIB30BAHUE TEXHHUUYECKUX
CPE/CTB, HEOOXOAMMBIX UM B CBSI3U C UX MHIMBHIYAIBHBIMH OCOOCHHOCTSIMH,

— IIpU HEOOXOAUMOCTH JJIsl 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbS
M WHBAIMAOB TMPOIEIypa OLEHUBAHUS pE3yIbTaTOB OOyYeHHS MO JAWUCHHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHUBaHMS PE3yIHTATOB OOYYEHHS WHBAJIHIOB M JIMIl C OTPAaHHYCHHBIMHU
BO3MOXXHOCTSIMH 3JIOPOBbSI 110 JUCHUIUIMHE (MOMYJIIO) TIPEAyCMAaTPUBAET TPEIOCTABICHHE
uHpopManuu B QGopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM HUX 370POBbSI M BOCIPUSATHS
uHpOpMaLUK:

JInst Tin ¢ HapyIeHUsIMH 3pSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst 1 ¢ HapyIIeHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
00y4aronuxcs.

S. Ilepevenb y4eOHOM JIuTEpaTyphbl, HHPOPMANMOHHBIX PECYPCOB H TEXHOJIOTHil
5.1. YueOHasi aiuTeparypa
1. laBbii0Ba, O. MeTo/1bl TeHETHUECKUX UCCIIeI0BaHUI MUKPOOPTaHM3MOB : yueOHOe rmocodue
/ O. MaBbigoBa ; MunucrepctBo oOpa3oBanus 1 Hayku Poccuiickoit ®denepanuu, OenepanpHoe
rOCyJJapCTBEHHOE OIOKETHOE 00pa3oBaTelbHOE YUPEKICHHE BBICIIETO MPOQecCHOHATBHOIO
o6pa3013aHH51 «OpeHOyprekuii rocy1apCcTBEHHBIN YHUBEpCUTETY. - OperOypr : OI'Y, 2013. - 132
c. To xKe [OnexTpoHHBII pecypc]. - URL:
http: //blb|IOC|ub ru/index.php?page=book&id=259161.
2. Epmunman, A.IL. Tenetryecku MoauguUIMpPOBaHHBbIE OpraHu3Mbl M OuobezomacHocts / A.IL
Epmummn. - Munck: benopycckast nayka, 2013. - 172 ¢. - ISBN 978-985-08-1592-7 ; [ OnekTpoHHbII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=231206.
3. MonexynsipHas 6uonorus: nadopatopusiii mpaktukyM / O.C. Kopueesa, B.H. Kanaes, M.C.
HeuwaeBa, O.}O. T'oiikanoBa ; MunuctepctBo obOpazoBanus u Hayku PD, OI'BOY BIIO
«BopoHe)kckHii TOCYTapCTBEHHBIN YHUBEPCUTET HHKEHEPHBIX TEXHOJIOTUNY ; Hayd. pen. O.C.
KopneeBa. - BopoHex : BoOpoHEXCKHI TOCYyIapCTBEHHBIH YHHUBEPCHUTET HWH)KEHEPHBIX
texHonoruit, 2015. - 52 c. : wn. - bubanorp. B xH. - ISBN 978-5-00032-106-5 ; To xe
[DnexTponnsiit pecypc]. - URL: https://biblioclub.ru/index.php?page=book&id=336018.
4. I'eHeTHUeCKUEe OCHOBBI CEJIEKLIMU pacTeHH : MoHorpadus / HanmoHanbHas akajgeMus Hayk
benmapycu, UHcTUTYT TeHeTnkn m muronoruu. - MuHck : benopycckas nayka, 2014. - T. 4.
buorexHonorus B cenexkuuu pacteHuil. ['eHOMUKa U reHeTudeckas MHKeHepus. - 654 c. : wi. -
bubmuorp. B kuH. - ISBN 978-985-08-1791-4 ; To xe [Onexkrponnsiii pecypc]. - URL:
https://biblioclub.ru/index.php?page=book&id=330525.
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Jli11 OCBOEGHHUS AUCHUIUIMHBI MHBAJIUAAMU U JIMIIAMU C OTPAHUYEHHBIMUA BO3MOXHOCTSIMH
3JI0POBbSI UMEIOTCS U3JIAaHHSI B SJIEKTPOHHOM BHUJIE B 3JICKTPOHHO-OMOIMOTEUHBIX CHCTEMAX
«JIanb» u «tOpaitt».

5.2. Ilepuoauyeckasi JuTEpaTYpa

HasBanue n3nanusa Ilepnoguunoct Mecto 3a Kakue ToMbl XPaHUTCS

b BeIXOJa (B XpaHCHUS

TON)
Buonorus.PedeparnBupiii 12 PXK 1970-2020 Nel-2
)kypHa. BUHUTI
Brooprannyeckas Xumus 6 u3 1975-2008, 2009 Ne 1-3, 5-6, 2010 -

2018 (1 moiryr.)

Buoxumus 12 g3 1944-45, 1947 — 2018 (1momyr.)
I'enernka 12 43 1965- 2016, 2017 Ne 1-6
XKypnan mukpobuosoruy, 6 43 2010-2018 Ne 1-3, 2019 Ne 1-3, Ne 5-6,
SHUAEMUOJIOTHNA U 2020-
HMMYHOOHOJIOTUH
XKypnan obuieit 6ronoruu 6 y3 2009-2017 Ne 1-3, 2018 (1 mosmyr.)
3amuTa OKpy>Karolel cpesbl B 43 2008 Ne7-12, 2009- 2012, 2013 Ne 7-12,
He(pTEra30BOM KOMIUIEKCE 2014-2015,2017 Ne 1-3
Uzsectus BY3oB CeBepo- 4 q3 2010- 2012, 2013Ne 1-2, 4-6, 2014-

KaBka3sckoro peruoHa. Cepusi:
EcrecTBeHHBIE HAYKH

W3Bectust PAH (70 1993 1. 6 g3 2009-2018 (1 mouryr.)
Uzsectuss AH CCCP). Cepust:

Buonoruueckas

Hcnons30BaHue ¥ OXpaHa 12 3 2008-2017 Ne 1-2
MPUPOHBIX pecypcoB B Poccuu

Muxkpobuonorus 6 q3 2009-2018 Nel-3
MornekyisipHasi OnoJ0Tus 6 3 2008- 2016,2017 Ne 1-3
[puknagHas OMOXUMHUS U 6 q3 2008- 2013, 2014 Ne 1-5, 2015- 20186,
MHUKPOOHOJIOTHS 2017 Ne 1-3

Ycnexu coBpeMeHHO# 0Moorun 6 q3 2008-2017

Dkostorust 6 43 2009-2018(1 momyr.)
DKOJIOTHS U )KU3Hb 12 q3 2003-2012

JKOJIOTHS U MPOMBIIIIICHHOCTh 12 q3 2008-2017

Poccun

1. Ba3el manneix komnaauu «MUBUC» https://eivis.ru/

2. DOnexrponHnas 6ubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UnTepHeT-pecypchbl, B TOM YK CJIe COBpeMeHHbIe MPodecCHOHATbHBIE 0a3bI JTAHHBIX U
HH(OPMAIIMOHHbIE CIIPABOYHbIE CHCTEMBI

Inekmponno-ouonuomeunste cucmemut (I5C):

1. O6pasoBarensras miathopma «FIOPAUT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3. ObC «BOOK.ru» https://www.book.ru

4. 3bC «ZNANIUM» https://znanium.ru/

5. OBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvhuvie 6azvt Oannvlx

1. BupryaneHblii  unTanibHblil  3an  Poccuiickoll rocymapctBeHHoi Oubmmotexku (PI'B)
https://1diss.rsl.ru/

2. HanimonaneHas 3ekTpoHHas Oubnuoreka https://rusneb.ru/

3. Hayunast snextponnas 6ubnmnoreka eLIBRARY.RU (H3B) http://www.elibrary.ru/

4. TTomHOTEKCTOBas KOJUIEKIUA >KypHaioB Ha matdopme PIIHU (DnexkTponHble Bepcuu
Hay4uHbIX xypHanoB PAH) https://journals.rcsi.science/

5. [Ipesunenrckas 6ubmmoreka um. b.H. Expumnua https://www.prlib.ru/
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6. YHUBepcuTeTCKAS nHpopMaIrmoHHas cucreMa POCCHUA (YHC Poccus)
http://uisrussia.msu.ru

7. Kypnainst uznarenscrea Wiley https://onlinelibrary.wiley.com/

8. [lonnoTekcroBast koyekius KHur eBook Collections m3marensctBa SAGE Publications
https://sk.sagepub.com/books/discipline

9. [MonHoTekcToBass kosutekuuss kHUr EBSCO eBook (rmy6mna apxmBa: 2011-2023 r1r.)
https://books.kubsu.ru/

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

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

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

13. TlonHOTEKCTOBBIE apXMBbI BEAYLIMX 3alajJHbIX Hay4YHbIX ypHanoB Ha Poccuiickoii
wiatdopme HayuHbIX xKypHanoB HOMKOH http://archive.neicon.ru

Hugpopmayuonnsie cnpasounsvle cucmemol

1. Koncynwrant [Intoc - cipaBouHas mpaBoBas cuctema (JOCTYI MO JIOKATbHOM CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcuot c60000H020 0ocmyna

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

2. AMepukaHcKas nateHTHas 6a3a manHbix _Nttp://www.uspto.gov/patft/

3. Jlekropuym TB - Buneonekiuu Beaymumx jJexktopoB Poccun http://www.lektorium.tv/

4. Freedom Collection — monHOTEKCTOBasE KOJUIEKIHMS 3JEKTPOHHBIX KYPHAJIOB HM31aTeIbCTBA
Elsevier https://www.sciencedirect.com/

5. MuHuctepcTBO  Haykd ©W  Bblcmiero  oOpaszoBanus  Poccuiickoit ~ ®epepainuu
https://www.minobrnauki.gov.ru/;

6. denepanbusblii nopran "Poccuiickoe oopazoBanue" http://www.edu.ru/;

7. IIpoext ['ocynapcTBEHHOTO UHCTUTYTA pyccKoro si3bika umeHu A.C. [lymkuna
"O6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouyHo-nH(pOpMaIoHHbIH optan "Pycckuit s3pik" http://gramota.ru/;

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

10. O6pazoBarenbHbIi opTan "Yueba" http://www.ucheba.com/.

Coocmeennbvie 31eKmponHble 00pazosamenvHble U uHgopmayuonnsle pecypcol Kyol'Y

1. DnekTpoHHbIi KaTajor Hayunoit oubanoreku Kyol'Y http://megapro.kubsu.ru/MegaPro/Web
2. DIIEKTpOHHAs oubsnmoreka TPYZIOB YYEHBIX KyoI'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OTkpbITast cpena MOAyJIbHOTO quHaMudeckoro ooyuenus Kyol'yY  https://openedu.kubsu.ru/
4. baza y4eOHBIX TUIaHOB, y4€OHO-METOJUYECKUX KOMILUIEKCOB, MyOJUKaluid U KOH(pepeHIun
http://infoneeds.kubsu.ru/

5. DnekrponHsIii apxuB gokymenToB KyoI'Y_http://docspace.kubsu.ru/

6. MeTonnueckne yKazaHusi 1Jisl 00y4arOUIUXCS 10 OCBOEHUIO I CUUILIMHBI (MOLYJIs1)

O0mme pekOMeHIAIUM 110 CAMOCTOSTEILHOM padoTe 00y4aroImMuXcs

CaMocTtosiTennbHasi paboTa CTYJEHTOB OCYIIECTBISIETCS C IENbIO  yIIIyOJICHUS,
paciupCHusd, CHCTEMATHU3allM W 3aKPCIUICHUA TIOJIYYCHHBIX TCOPETUUCCKHUX 3H3HPII>1,
dbopMUPOBaHUS YMEHUI HCIOIH30BaTh JOKYMEHTAIMIO U CIEIHUATIBHYIO JIUTEPATYPY, PA3BUTHS
[MO3HABATEILHBIX CHOCOOHOCTEH H AKTUBHOCTH, a TaKX€ q)OpMI/IPOBaHI/ISI CaMOCTOATECIIBHOT'O
MBIIUICHHSI, CIIOCOOHOCTEH K CaMOpa3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO W CaMOpealln3allli,
Pa3BUTHSL HCCIEAOBATENbCKUX yMeHuW. [lepes BBITTOJIHEHHMEM CaMOCTOSITEIBHOM pPaOOTHI
HE0O0XOIMMO YETKO IMOHMMATh IIeNH U 3a7audl paboThl, CPOKU BBITOJHEHHS, OPUEHTUPOBOYHBIN
00BbeM, OCHOBHBIE TpeOOBaHUS K pe3ybTaTaM paboThl, KpUTEPUU OLICHKU. Bo BpeMsi BbIIOTHEHUS
CaMOCTOSITENILHOM pabOThI MPETOJaBaATENIb MOKET.

MeTtoauyeckue peKOMEHJAMH 1O OCBOEHUIO JIEKHMOHHOIO MaTepHaJa,
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MOAT0TOBKeE K JIEKIHMSAM:

PaGora Ha nekuuu SIBISIETCS OYECHb BaXXHBIM BHJIOM CTYICHYCCKOU JESATEIbHOCTH
JUTSL U3yYEHHS TUCLUUIUIMHBI, T.K. Ha JEKIUH MPOUCXOIUT HE TOJIBKO COOOIIEHNE HOBBIX 3HAHMIA,
HO M CUCTeMaTu3anus U 000OIICHIEe HAKOIUICHHBIX 3HAHWUM, (OpMHpOBAaHME HA HMX OCHOBE
UJCHHBIX B3TJISIOB, yOexeHuil, MUPOBO33pEHHUs, pa3BUTHE I[IO3HABATEIbHBIX U
npo(ecCHOHANBHBIX ~ MHTEPecOB. JIEKTOp OpHEHTHPYeT CTYIEHTOB B Y4YeOHOM MaTepuae.
Kparkue 3amucu Jiekiuii (KOHCIIEKTUPOBAHUE) IIOMOTaeT YCBOUTh MaTepHall.
Hamucanue KOHCIIEKTa IEKIIUI: KPaTKO,  CXEMaTU4YHO,  MOCIEAOBAaTEeIbHO  (UKCUPOBATH
OCHOBHBIE TIOJIOKEHHUS, BBIBOJbL, (POPMYJIUPOBKH, OOOOIIEHUS; TIOMEYATh Ba)KHBIE MBICIIH,
BBIJICNIATh KIIIOYEBBIE CJIOBA, TEepMHUHBL. KOHCHEKT dyuiie moApa3ensiTh Ha IYHKTHI,
naparpadsl, coOmrogas KpacHyloo cTpoky. [IpuHImnuanbHble  MecTa,  OMpeesieHus,
GopMyIIBI  CIIEyeT COMPOBOXKIATH 3aMEUAHUSMU: «BAXKHO», «0OCO00 BAXKHO», «XOPOIIO
3alIOMHUTHY» M T.I. WM MOJYEPKUBATh KpacHoil pyukoil. LlenecooOpasHo paspaborarh
COOCTBEHHYIO CUMBOJIMKY, COKPAIICHUSI CJIOB, YTO IMO3BOJUT CKOHIIEHTPUPOBATH BHUMAaHHE HA
BaXHBIX cBeleHusAxX. [IpociaymmBaHue W 3amuch JEKUUA MOXKHO IMPOU3BOIUTEH MPHU MOMOIIU
COBPEMEHHBIX yCTpoucTB (MuKTO()OH, HOYTOYK, HeTOYK H T.I.). PaboTras HaJg KOHCIIEKTOM
JIEKIIMH, BCET/a CJIeNyeT HCIOJIb30BaTh HE TOJBKO yU4eOHHK, HO U Ty JHTEpaTypy, KOTOPYIO
JOTIOJIHUTENILHO ~ PEKOMEHJOBal  JIKTOp, B TOM  YHCIE€ TMEPUOAUYECKUE  W3JIaHUs
COOTBETCTBYIOIIEH HampaBieHHOCTH. [lo pe3ympTaTam paboThl €  KOHCHEKTOM  JIEKLIUU
ciaenyeT  0003HAYUTh  BOIPOCHI,  TEPMHUHBI, MaTe€puaj, KOTOPBIM BBI3BIBAET TPYIHOCTH,
MOMETUTH U MONBITAThCS HAMNTH OTBET B peKOMEHIyeMoll nurteparype. Eciu camocTosTenbHO
HE yJnaercs pa3oOpaTbcs B MaTepuaie, HE0OXOAMMO c(hOopMyIHpoBaTh BONPOC M 3aaThb
MpernoaaBaTeNlio Ha KOHCYJIbTAIlMM, Ha MPAKTUYECKOM 3aHSATHUU, Ha OOIIEHHMH B KOHTAKTHBIC
yacel. JICKIIMOHHBIN Marepuan sBIsSeTcs 0a30BbIM, C KOTOPOro HEOOXOAMMO HavaTh
OCBOEHHE COOTBETCTBYIOIIETO pa3/ieia Ui TEMBI.

[Tnan MOATOTOBKY K JIEKIIHH:
* 03HAKOMMTBCS C TEMOU JIEKIINHU
* 03HAKOMUTKCS C TIPEITIOKCHHBIMHA BOIIPOCAMHU
* HW3Y4YUTh COOTBETCTBYIOUIMI MaTepHal
* O03HAKOMUTKCS C JIUTEPATYPOH IO TEME

MeTtoan4yeckue peKOMeHAALHH 110 MOAT0TOBKE NPe3eHTALMI:
*  3HAKOMMTBCS C TEMOM, LIETBIO U 3aa9aMHU
*  COCTaBUTb IUIAH MPE3CHTALIMU COITIACHO OCBOEHHOMY TEOPETHYECKOMY MATEPHUAILY
*  IIPOM3BECTH IOUCK B JICKIIMOHHOM MaTepuase, OCHOBHOW M JIOMIOJHUTEIBHOM JINTEpaType
(akTHuecKkoro maTepuaia 1o TeMe
*  NPOU3BECTH MOUCK WILTIOCTPATUBHOIO MaTepuasa B CeTH "MHTEepHeT"
*  COCTaBHUTb IPE3EHTALMIO IIPU NTOMOIIM clienuaan3uposanHoro 110
*  COCTaBHUTh JAOKJAJ IO WILTFOCTPATUBHOMY MaTepHally IPE3€HTAlUN
*  OTpENeTHpOBaTh IIPE3CHTALUIO IEPE] CAaUYeH
MeToanyeckue peKOMEHAAUMH 110 MOAT0TOBKE K KOJUIOKBHUYMY:
*  O3HAaKOMHTHCS C TEMOU U BOIIPOCAMM KOJIJIOKBUYMa
*  U3YYMTb JICKUMOHHBIA MaTepuail
*  HU3YYUTb OCHOBHYIO JINTEPATYpy IO TEME
*  U3YYUTh JOINOJHUTEIBHYIO JUTEPATYPY 110 TEME
*  HamucaTh OTBET Ha MPEJIOKEHHBIN BOIIPOC
*  00beM MUCBMEHHOTr0 OTBeTa OT 3 70 4 cTpaHMIl, BpeMsl BBIMOIHEHUS 10 90 MUHYT
CamocrositenbHas padora
CamocrodrenbHas padoTa CTyIEHTOB JUCLUIUIMHE OCYILECTBIIETCS C LEIIbIO YIiTyOneHus,
pacIIUpeHMs, CUCTEMATH3alMM W 3aKPEIUIEHHWsS IOJYYEHHBIX TEOPETUUYECKUX 3HAHMM,
(GopMHpOBaHUS YMEHUH HMCIIOJIb30BaTh JOKYMEHTALUIO U CHELUANbHYIO JIUTEPATypy, Pa3BUTUSA
MIO3HABATENBHBIX CIIOCOOHOCTEH M AaKTUBHOCTH, a Takke (POPMUPOBAHHUS CAMOCTOSITEIHLHOTIO



MBIIICHHSI, CIIOCOOHOCTEH K CaMOpa3BUTHIO, CAaMOCOBEPIICHCTBOBAHUIO M CaMOpPEaTH3allHH,
pa3BUTUS HCCIECNOBATEIILCKUX yMeHUH. [lepen BBIMOJHEHHEM CaMOCTOSITENBHONH pPabOThI
HEOOXOIMMO YETKO IMOHMMATH eI U 3a7a4d paboThl, CPOKU BBIITOJIHEHHS, OPHCHTUPOBOYHBIN
00BeM, OCHOBHEIE TPEOOBAHMSI K pe3yIbTaTaM padOThl, KpUTEPUU OIICHKU. BO BpeMst BHITIOJTHEHUS
CaMOCTOSITENIbHOW pabOThl TpenojaBaTelb MOXET IPOBOAUTh KOHCYJIbTaUH. KOHTpPOIL
pE3yJIbTaTOB CaMOCTOSITEIbHON pPabOTHl CTYIEHTOB MOKET OCYIIECTBIATHCS B MHUCHMEHHOM,
YCTHOW WJIM CMEHIaHHOH (opme, ¢ TpeACTaBICHUEM MPOJIYKTa TBOPUECKOW ACSATEIBHOCTH
cTyneHTa. B kauecTBe opM M METOJOB KOHTPOJISI CAMOCTOSITEIBHON paOOThI CTYIEHTOB MOTYT
OBITh UCTIOJIB30BaHBI CEMUHAPCKHE 3aHSITHS, KOJUIOKBUYMBI, 32U€Thl, TECTUPOBAHUE, CAMOOTYECTHI,
KOHTPOJIbHBIE pa0OThl U Ap. KpUTepusMu OLIEHKH pPE3yJbTaTOB CAMOCTOSTEIHHOW pPabOTHI
CTYJICHTa SIBJISIFOTCS: YPOBEHb OCBOCHHSI CTYJCHTOM Y4YeOHOTO MaTepualia;, yMEHHUsS CTYICHTa
UCIIONIb30BAaTh TCOPETHYECKHE 3HAHWS TIPU  BBINIOJHEHUW WHAMBHIYAIbHBIX 3aJIaHUMN;
000OCHOBAaHHOCTh M YETKOCTh H3JIOKEHHS OTBETa; O(OPMIICHHE MaTepuana B COOTBETCTBHU C
TpeOOBAHUSIMU.
[Tnan moAroToBKU:

® U3yYUTh COOTBETCTBYIOIIMIU JICKIIMOHHBIA MaTepHall

® 3YYUTHh OCHOBHYIO JTUTEPATYpPy 110 TEME

® U3YYUTH JONOJHUTEIBHYIO JINTEPATYPY IO TEME

e 0(hOpPMHUTH BHIMOJIHCHHYIO pPAa0OTy NHCHBMEHHO WM B BHUJC MPE3CHTAIMH B

3aBHCUMOCTH OT 3a/IaHUS
® cJeiarh CTPYKTYPUPOBAHHBIC BBIBOJIBI.

MeTtoauyecKkue peKOMeH/AAINH 110 MOATOTOBKE K 3a4éTy:

3a4ueT — 3T0 MPOBEPOYHOE UCTIBITAHUE TI0 YICOHOMY MTPEIMETY, CBOCOOPa3HBIM UTOTOBBIMA
pyOexx W3y4deHHs] JUCIUIUIMHBI, TIO3BOJSIONIUN Iydllle OMpEeNeNUTh YPOBEHb 3HAHMWIA,
MOJTyYeHHBIM OOydJarommMucs. [l ycrenrHol cjadu 3adera CTYISHTHI JODKHBI TTOMHHUTH
CIeyroIIee:

— K OCHOBHBIM ITOHATHSIM U KaTETOPHSM HY)KHO 3HATh OINPEICTICHUS, KOTOPBIE HEOOXOTUMO
MOHUMATh U YMETh MOSICHSITD;

— IPH MOATOTOBKE K 3a4eTy TPeOyeTCsl MTOMUMO JICKITHOHHOTO MaTepHalia, MPOYUTaTh eIe
HECKOJIbKO YUYEOHHMKOB MO TUCIUIUIMHE, IOMOJHUTEIbHbIE HCTOYHHMKH, MPEIIOKEHHBIC s
W3YYCHHUS B CITUCKE JTUTEPATYPHI;

— CEeMHUHAPCKUE 3aHATHUS CIIOCOOCTBYIOT MOJTYYEHHIO 00Jiee BHICOKOTO YPOBHSI 3HAHUU W,
KaK CIIe/ICTBHE, TIOJyUCHHUE 3a9eTa;

— FOTOBUTKCS K 3a4eTy HYKHO HAUMHATH C MIEPBOI1 JIEKIIUU U CEMUHApA, a HE BEIOUPATh TaK
HA3bIBAECMBI «IITYPMOBOW METO», TPU KOTOPOM MaTephal 3aKperuisieTcss B TaMsATH 3a
HECKOJIbKO TIOCTIEIHMX YacoB M JHEW mepen 3adeToM. [Ipu OlleHWBAHWW 3HAHUHM CTYJACHTOB
MperoaBaTellb PyKOBOJICTBYETCS, MPEXK]IE BCETO, CICAYIOMUMU KPUTSPUSIMHU:

— MPaBUIBLHOCTh OTBETOB HA BOTPOCHI;

— TIOJTHOTA M JIJAKOHUIHOCTH OTBETA;

— CIOCOOHOCTH MPABUIIHPHO KBATH(PHUIIMPOBATH (DAKTHl U OOCTOATEIHCTBA, AaHAIU3HUPOBATH
CTaTHCTUYECKHUE JIAHHBIC,

— OPUEHTHPOBAHKE B TUTEPATYPE;

— 3HaHHWE OCHOBHBIX MPOOJIeM yueOHOH JUCIIUTUIMHBL;

— MOHMMaHUe 3HAYMMOCTH Y4eOHOU TUCITUTUINHBI B CUCTEME;

— JIOTHKA M apTyMEHTHPOBAHHOCTH U3JI0KCHHUS;

— KyJbTypa oTBeTa. Takum o0Opa3oMm, MpU MPOBEACHUU 3a4eTa MPErnoJaBaTeNlb yIeusIeT
BHHUMaHHE HE TOJIBKO COJICPIKaHUIO OTBETA, HO M (POpPME ero U3JI0KEHHSI.

[Ipn moaroroBke K 3a4eTy HEOOXOAMMO OpPHUEHTHUPOBATHCS HA KOHCIEKTHI JICKIIHA,
pabouyio mporpaMMy JHMCHUIUIMHBI, HOPMATUBHYIO, YYEOHYIO U PEKOMEHYEMYIO JINTEPaTypy.

OcHOBHOE B IMOATOTOBKE K C/Ia4e 3a4eTa — 3TO MOBTOPEHUE BCETO MaTepHaa JUCIUILTUHBL,
0 KOTOPOMY HEOOXOIMMO cAaBaTh 3a4eT. [Ipu moAroToBke K caade BeCh 00beM pabOTHI HYXHO



pacipenensaTb paBHOMEPHO IO JHSIM, OTBEACHHBIM VISl TTIOATOTOBKH, KOHTPOJIMPOBATH KaXIbIN
JCHb BBIIIOJIHCHUC HaMe‘IeHHOfI pa6OTBI. B Hepnon IIOATOTOBKH CTYILCHT BHOBb 06pa1uaeTCﬁ K
yKe H3ydyeHHOMY (TpolaeHHOMY) ydeOHOMYy Marepuany. [loaroroBka BKJIHOYAeT B ceOs JBa
JTama: CaMOCTOsITeNIbHAs paboTa B TEUCHHE CEMECTpa; HEMOCPEICTBEHHAs MOJTrOTOBKA B JIHH,
MPEAMICCTBYIONINE 3a4eTy MO TeMaM Kypca. 3adeT MPOBOJUTCS IO BOIPOCAM, OXBAThIBAIOLTUM
BEChH HpOfII[GHHLIﬁ MaTepI/IaJI JUCHUITIINHBI, BKJIKHOYasA BOHpOCbI, OTBCICHHBIC JUIA
CaMOCTOSTENIbHOTO u3ydeHus. [l ycnemHoW caadum yka3aHHble B pabodeil mporpamme
dbopMupyeMble KOMIIETCHIIMM B pPE3yJlbTaTe OCBOCHHS JHUCHUIUIMHBI JOJDKHBI  OBITH
MIPOJIEMOHCTPUPOBAHBI; TOTOBUTHCS K 3a4€Ty HEOOXO0IUMO HAYNHATD C IIEPBOM JICKIIUU U TIEPBOTO
CeMI/IHapa. B OCBOCHHNU JUCHUIIJIMHBI UHBAJILAaMU U JIMIIAMHU C OI‘paHI/I‘-IeHHBIMI/I BO3MOXHOCTAMHU
30pOBbsI OOJIBIIIOE 3HAYECHHE HMEET HHAMBHIyalbHas ydeOHass pabora (KOHCYJIbTAallMH) —
JIOTIOJIHUTEIILHOE Pa3bsiCHEHUE yUeOHOTO MaTepHaa.

NHnuBuayanbHble KOHCYJbTAlMM IO TPEAMETY SBIAIOTCS BaXKHBIM  (pakTOpoM,
CHOC06CTBYIOIIII/IM I/IHZII/IBI/II[yaJII/I?;aHI/II/I O6y‘-IeHI/I$I 158 yCTaHOBJ'IeHI/IIO BOCIIUTATCJIBHOTO KOHTAKTa
MEXIy TMpernojaBaTeieM W OOy4arolmMMcs HWHBIWIOM WM JUIOM C OrPaHUYEHHBIMU
BO3MOXHOCTSIMHA 3[[OpOBI)$I.

7. MarepuaibHO-TEXHHYECKOe o0ecneYeHne 1o JUCHUIINHE (MOAYJII0)

HaumenoBanne 000pyI0BaHHBIX YISOHBIX TepedeHb OCHOBHOTO [lepedyeHp MUIICH3NOHHOTO
KaOMHETOB obopynoBaHus MIPOTPAMMHOTO 00ecreueHHs

VYueGHas ayAUTOPUS JUTS MPOBEACHHMS 3aHATUH | mpoekTop, BeIxon B MHTepHer, | Microsoft Windows
CEeMHHAPCKOTO THNA, yueOHas ayJuTOpUs JJIA | 3JIEKTPOHHBIE  pecypchl,  mocka | Microsoft Office

MIPOBEACHUS nmabopaTOPHBIX 3aHATHH, | ydeOHas, yaeOHast Me0eb,
ayauTOpHs TEKYIIEro KOHTPOJIS U | MHKPOCKOIIBI, XOJIOIVITBHHK,
IIPOMEKYTOYHOHI aTTeCTalllH, yueOHast | HIeHKepbl, TepMOCTAT

ayAUTOPUS JUIS TPOBEICHUS MHIUBHY JIbHBIX
U TPYINOBBIX KOHCYJIbTanui (ayn. 412):

VueGHasi ayAUTOPHS JUTS IPOBEACHHUS 3aHITHI | MpoekTop, Beixoq B Hatepwer, | Microsoft Windows
CEeMHHAPCKOTO THIIA, yueOHasT ayJUTOpHs JJIs | 3JIEeKTPOHHBIE  pecypchl, mocka | Microsoft Office

MIPOBEACHUS 71a00paTOPHBIX 3aHATHH, | yueOHas, ydeOHas Meberb,
ayAUTOpHUS TEKYIIEero KOHTPOJIS U | MHKPOCKOIIBI, XOJIOTUITBHHUK,
NPOMEXKYTOYHOW  aTTecTalmy,  y4eOHas | LeHTpudyra, J103aTOPBI,

ayAUTOPHUS JUIS TPOBECHNS HHINBUIYIBHBIX | (DOTOKOJIOPUMETP, BECHI
Y TPYIIOBBIX KOHCYIbTanui (ayn. 419):

VYuebHast ayauTopusi Uil TpPOBEACHHs | mpoekrop, Beixom B Uutepuer, | Microsoft Windows
3aHATHH CEMHHAPCKOro THMA, ydueOHas | AJIeKTPOHHBIC pecypcsl, ocka yuebnas, | Microsoft Office
ayAUTOpHS Ut NPOBENCHUs | yueOHas  MeOelb, MHKPOCKOIIBL,

7abopaTOPHBIX ~ 3aHATHH,  ayTUTOPHUS | XONOAMIBHHK, HMIEHKEPHI, EHTPH(DYTa,

TEKYIIET0 KOHTPOJII U TPOMEKYTOYHON | TEPMOCTATHI, (boTokoIOpHUMETP,

arTecTanyu, ydeOHas ayAuTOpHsS IS | J03aTOPHI, CIIEKTPOPOTOMETP,

TPOBEICHUSI HHJIMBUIY ATBHBIX U | JTaMHHAPHBIN MIKad, BEITSHKHON mIKad,

TPYMIOBBIX KOHCYNbTaIwi (aya. 414): BECHI

Jlis  caMmocToATenbHOW  paboThl  OOy4aroUIMXCs  MPEAyCMOTPEHBI  MOMEIICHHUS,
YKOMIUIEKTOBAHHBIC CHEIHAIM3UPOBAHHON MeOeIbI0, OCHAIEHHBIE KOMIIBIOTEPHON TEXHUKOU C
BO3MOXXHOCTBIO TOJKIIOYeHHs] K ceTu 'MHTepHeT" u obecriedeHreM AO0CTYyNa B AJIEKTPOHHYIO
UH(POPMALMOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCHUTETA.

HaumenoBanue 060py10BaHHBIX OCHAIIEHHOCTh MOMEIIEHHUHN J1JIst IMepeueHb NUIEH3UOHHOTO
y4eOHBIX KAOMHETOB CaMOCTOSTENILHOU pabOThl 00YYArOIIUXCS MPOrPaMMHOTO
obecrieueHus
KommbroTepHsiit  Kkimacc, ydeOHast | IPOEKTOp, KOMmbiOTepHass Texuumka ¢ | Microsoft Windows
ayAUTOpHs JUTST OPOBENCHNUSI | TIOMKITIOUCHUEM K unpopmanmonno- | Microsoft Office

ma0opaTOPHBIX 3aHATHH, ayAUTOpHs | KOMMyHHKanmuoHHoH cetn  "UHTepHer"
JUISL CaMOCTOSITENbHON paboThl (aya. | (MpoBOAHOE COENMHEHHE M OECIpOBOJHOE
437) coenmuHeHUue 1O TexHonoruwm Wi-Fi) wu
JIOCTYTIOM B 3JICKTPOHHYIO HH(POPMaIMOHHO-
o0pazoBaTenbHYIO cpeny, Be0-kamepa, 10cKa
yueOHas1, yaeOHast MeOelb.




