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OrjaBjieHue

Beenenue

1. IlepeyeHsb MMIAHAUPYEMBIX Pe3yIbTaTOB OOYUCHHS TIO TUCLMITIHHE (MOIYI0), COOTHECCHHBIX C IUIaHU-
pPYeMBIMU pe3yiibTaTaMH OCBOSHHUs 00pa30BaTEIILHOM MPOrpaMMBbl (KOMIIETeHIMU oOydatorierocs, Gop-

MHUpYEMBIE B pe3YyJIbTAaTE OCBOCHHS IUCIIMITTHHBI)
2. MecTO AUCIMIUIMHBL B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMBbl

3. O0beM MUCTMITMHBT (MOYJISI) B 3a4ETHBIX €AUHATIAX C YKa3aHAEM KOJINYECTBA aKaIeMHUIECKIX YacOB,
BBIJIEJICHHBIX HA KOHTAKTHYIO0 paboTy (BO B3aUMOAEHCTBHM C TIpenoiaBaTesieM ) o0ydatonmxcs (1o BUugam

y4eOHBIX 3aHATHI) ¥ HA CAMOCTOSTEIILHYIO pa0OoTy 00yJarONIMXCsI

4. ConmeprkaHue JUCIMIUIMHBI (MOYJIS), CTPYKTYPUPOBAHHOE TI0 TeMaM (pasjenaM) ¢ yKa3aHHeM OTBe-

JIEHHOTO HA HUX KOJIMYECTBA aKaJeMUYECKHX YaCOB U BUIOB Y4€OHBIX 3aHATHIA

4.1 ConepxaHue MOJYJICH U Pa31€JIOB JIUC IUIUIHHBI

4.2 Pasnensl DUCIMIUIMH U BUABI 3aHATUA

4.3 TemaTudecKui IUIaH JEKIHI

4.4 JlabopaTOpHBIH MPAKTUKYM

4.5 CamocTosiTenbHas paboTa CTYIEHTOB

5. IlepeueHb y4yeOHO-METOIMUECKOro OOECNeYeHHs sl CaMOCTOATENIbHOW paboThl 00ydYaroUuXcs 1o
JACTIMIUTHHE  (MOJTYJTFO)

6. ®oHI ONEHOYHBIX CPENCTB AJISI MPOBEACHUS TPOMEKYTOUHON aTTeCTAIMU O0yJaIOMIMXCS 0 JIHCIIH-
wIHe (MOJIYITIO)

7. TlepedueHsr OCHOBHOW W JOTONHHUTEIHHON y4eOHOH JIMTEepaTyphl, HEOOXOMUMOW IS OCBOSHHS JIHCIH-
TUTMHEL (MOJTYJIS)

8. Ilepedens pecypcoB MHPOPMAIMOHHO-TEICKOMMYHHUKAIMOHHON ceTH «VHTepHEeT», HEOOXOIUMBIX IS
OCBOCHHS JTUCIIMIUIMHBI (MOTYJIS)

9. MeToaudeckue yka3aHus IJisl 00yJaroNuXCs TI0 OCBOCHHIO JIUCTIMIUIAHBI (MOYJIS)

10. Tlepeuenr MHGOPMAIMOHHBIX TEXHOJOTHH, HMCTIONB3YEMBIX TPU OCYIIECTBICHAN 0Opa30BaTEILHOTO
nporecca 1o JUCIMIUIMHEE (MOIYIIO), BKIIIOYAs MepedeHb MpOrpaMMHOr0 o0ecTiedeHrsl 1 MH)OpMaIMOH-

HBIX CTIPABOYHBIX CUCTEM (IPU HEOOXOIMMOCTH)

11. Omicanre MaTepHaIbHO-TEXHUYECKON 0a3bl, HEOOXOMUMOH IS OCYIIECTRIICHHSI 00pa30BaTeILHOTO
Tporiecca Mo TUCIUINIAHE (MOTYJTIO)

12. Kpurepuu OLEHKM 3HAHUH CTYIEHTOB

[Tpunoxenne OC

CTp.
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BBeaenue

Kypc “TexHonoruss MUKpPOKIOHAIBHOTO Pa3MHOXKEHUSI PACTCHUN ™ SIBISETCS OAHOW W3 BaXK-
HEHIMX JUCHUIUIMH, W3ydeHHE KOTOPOil HeoOXOAMMO AJIs MOJArOTOBKM OakalaBpoB B 00jacTu OM O-
TEXHOJIOTMY Ha COBPEMEHHOM MUPOBOM YPOBHE.

Kynbrypa KI€TOK BBICIIMX PACTEHUH SBISETCS YHUKAIBHOM SKCIIEPUMEHTAIBHO CO3JaHHOU
Ouonornyeckoil cucreMoi — nomynanued AUQpepeHIPOBAHHBIX COMAaTUYECKUX KIETOK, MMEIOIMX
BO3MOKHOCTb B OIIPECIICHHBIX YCIOBUSAX PETEHEPUPOBATh MHTAKTHOE pacTeHue. Takas cucreMa Mo-
KET CIYKUTb MOJEIBHBIM OOBEKTOM Il M3Yy4€HUS MHOTUX OMOXMMHYECKUX U (U3UOJIOTHYECKHX
IIPOLIECCOB B PACTUTENBLHOM OpraHu3Me. B mocnenHue necsaTuieTus KynbTypa KIETOK U3 jJadoparop-
HOTO METOJIa IPEBPATHIIACH B TEOPETUUECKYIO U TEXHOJIOTHYECKYIO OCHOBY OMOTEXHOJIOTHH PACTCHUH,
[I03TOMY M3ydeHHE OMOJIOTMU PACTUTENBHBIX KIETOK In VItro 1 BO3MOXKHOCTEH MX HUCIOJB30BAHMS TS
CO3JJaHMSI TEPCIIEKTUBHBIX, IPUHIUIINATIBHO HOBBIX OMOTEXHOJIOTUH SBISETCS BaXKHBIM KOMIIOHEHTOM
MOATOTOBKU CTyIEeHTOB OmorexHonoros. Ilpeamerom kypca «KymbTypa KIETOK BBICHIMX PACTCHHIT»
SBJISIFOTCS PUHLIMIIBI U METOABI KyJIIbTUBUPOBAHMS In VItro KJIETOK U TKaHEW pacTeHuH, Takke OHOTe X-
HoJloruil Ha ux ocHoBe. Kypc mpenycmarpuBaer uzydeHue (pU3HOI0THYECKUX, IUTOJIOTHYECKUX U T'e-
HETUYECKUX OCOOEHHOCTEW, CBOMCTBEHHBIX KIETKaM PAacTeHMH, KyJIbTUBHUPYEMBIX In VIro, MOCKOJbKY
TaKWe 3HAHMS COBEPLICHHO HEOOXOIUMBI Ul Pa3pabOTKU COBPEMEHHBIX OMOTEXHOJIOTHUYECKUX METO-
JIOB U IIPOLIECCOB.

Lens npenoxaBaHus AMCHUIUIMHBI COCTOUT B OCBOCHUM CTYJEHTAMU TEOPETHUYECKUX OCHOB U
METOAMYECKUX MPUHIIMIOB KyJIbTHBUPOBAHUS KIETOK BBICIIMX PACTEHUI M O3HaKoMmiieHue ¢ ¢yHaa-
MEHTAJIbHBIMU U NPUKIAJHBIMU aCIIEKTaMH MCII0JIb30BaHUsI KyJbTUBUPYEMBIX PACTUTEIBHBIX KIETOK.

3aauy npenogaBaHus AUCHUIIIUHBI COCTOST B U3yY€HUH METO/OB MOTY4EHHUS U MOJIYYeHHS In
VItr0 KaJIJIyCHBIX, CYCII€H3HMOHHBIX KyJIbTyp, TalUIOMAHBIX KIETOK, M30JMPOBAaHHBIX MPOTOIIIACTOB;
u3ydeHue (U3MO0IIOro-OMOXUMUYECKUX TPOIECCOB Y PACTUTENBHBIX KIETOK B KYIBTYpE, Tarke Ouo-
TEXHOJIOTU! Ha OCHOBE KYJIbTHBUPYEMBIX PACTUTEIBHBIX KICTOK.

B pesynprare u3ydeHUs Kypca CTYACHTBI AOJKHBI HAyYMTBCS OCYILECTBIIATH CEIITUYECKUE
MIPOLEAYPHI 10 ITOJYYCHUIO M ITaCCUPOBAHUIO KAJUIYCHBIX U CYCIICH3MOHHBIX KYyNIbTYp; IPOU3BOJUTH
ydeT MokaszaTeneld pocTa KIETOYHBIX KYJIbTYp, OLIEHKY HX KM3HECIIOCOOHOCTH M MOP(OIOTHYECKHX
XapaKTepUCTUK; ONPEAENITh HalpaBlieHue MopQoreHesa B KylbType KIETOK U TKaHeH Ha OCHOBE Ba-
PBUPOBAHUS COOTHOIIEHHS! ayKCHHOB M LIMTOKWHWHOB B NMUTATENbHON Cpe/ie; MPUMEHATh 3HaHUs 00
0COOEHHOCTSX KyJAbTUBUPYEMBIX PACTUTENBHBIX KIETOK NPU OCYLIECTBICHHUH OMOTEXHOJOTHUYECKUX
IIPOLECCOB HA UX OCHOBE.

Hacrosmast mporpaMmMa cocTaBlieHa ¢ y4€TOM COBPEMEHHBIX TPeOOBAaHMIA, MPEIbIBISEMBIX K
OakajlaBpaM, CHelUaIN3UpyoIMMes B obgactu OuorexHosaornu. OHa BKIOYAaEeT OCHOBOIIOJIArarolnye
U HOBEHIIME CBEACHHUS 110 TEMAaTHKE Kypca ¢ YUETOM MHUPOBOTO OIbITa M 0a3upyeTcs Ha 3HAHUSX, I10-
JIy4EHHBIX CTYICHTaMH IIPU U3YYEHUH IPEABIAYIIIMX KypCOB.



1. IlepedyeHb IVIAHUPYEMBIX Pe3y/IbTATOB 00Y4eHU s 10 AU CLMILTHHE (MO/1YJII0), COOTHEe CEHHBIX €
IJIAHMPYye MBIMU Pe3y/IbTaTaMH 0CBOeHHs 00pa30oBaTe/IbHOI MPOrpaMMbl (KOMIIETEHIIMH 00 y4alolie rocs,
(opmupyemMblie B pe3y/bTaTe 0CBOCHUS JUCHUILIHHBI).

N3yuenne aucimmHbl ““TEXHOIOTMS MHKPOKJIOHAJILHOTO Pa3MHOKEHHMS pPACTCHUIA® HaNpaBJICHO Ha
(opMHpOBaHKE Y CTYIIEHTOB CJIeAYIOIIEH KOMIIECTCHIIHH.

- CTHIOCOOHOCTH M TOTOBHOCTH HCTIONB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLMIUIMH B
npodecCcHoHaTBHOM IesITENLHOCTH, IPUMEHATh METOABl MATEeMAaTUIECKOTO aHallm3a | MOJIEJIMPOBAHUs, TEOpe-
THYECKOT0 M IKCTIEpUMEHTaIbHOTO HccenoBanus - (OITK- 2).

- CIOCOOHOCTH TPOBOJWTEL CTAHIAPTHBIC W CEPTUPUKAIMOHHBIE VCTILITAHUS ChIPhSI, TOTOBOH MPOIYKIH
1 TexHoormaeckux mporeccon (ITK-9)

bakanaBpel, 3aBepmmBImE W3ydeHHWE AUCIMIUIFHBI <« Te€XHONOrWs MUKPOKIJIOHAIHFHOTO Pa3MHOKEHHUS
pacTEHUID), TOJDKHBL:

3HATH:

- TEXHUKY BBEJICHUS B KYJIbTYPy M METOJBI BBIPAIMBAHMS In VIitro M30JIMPOBAHHBIX KJIETOK BBICIIIMX
pacTeHu;

- IMTOJIOTMYECKHE, TeHeTHIEeCKHe M (DM3HUOJIOro-XMMHUYECKHe OCOOCHHOCTH TOMYJSIIMA JJIUTEIHHO
KYJIbTUBUPYEMBIX PACTHUTEIIbHBIX KIETOK;

- TIEPCTICKTHBBI HCTIONB30BAHUS KICTOUHBIX KYJIBTYP IS TOMYyYCHHS] SKOHOMHYECKU-BAKHBIX OHOJIOTH-
YeCKU-aKTUBHBIX BEIIECTB;

- CYTh TEXHOJOTHH MHKPOKJIOHAJIBHOTO Pa3MHOKEHHSI PACTEHHH M TMOMy4E€HHUs O370POBJIEHHOTO IIOCa-
JIOYHOTO MaTepurana;

- TEXHOJIOTMH 11 00JIErYeHUsl U YCKOPEHHS CEJIEKLOHHOTO MpOLEcca, TaKkKe CIOoCOObl TeHEeTHIEeCKON
TpaHchopMaImy pacTeHNU,

- MECTO M POJIb KYJIbTYPHI KJIETOK M TKAHESH B COXPaHCHUM IeHO(OHA BBICIIHMX PaCTCHHI.

yMeTh:

- OCYLIECTBJIATH CENTHYECKUE MPOLEAYPHI MO MOMYUCHHIO U NACCHUPOBAHUIO KaJUTyCHBIX M CYCIICH3MOH-
HBIX KYJIBTYP;

- IPOM3BO/IMTH YUET TOKa3aTeJel pocTa KICTOYHBIX KYJIbTYp, OLEHKY MX JKH3HECTIOCOOHOCTH U MOp(do-
JIOTUYECKHX XapaKTEePHUCTHK;

- OmpesieNATh HampaBiieHre Mop(oreHe3a B KyJIbType KJIETOK W TKaHEH HA OCHOBE BaphbHUPOBAHHUS COOT-
HOILICHUSI ayKCHWHOB M LIMTOKWHWHOB B MUTATENLHON Cpelie;

- TIPUMEHATH 3HAHWSI 00 OCOOEHHOCTSIX KYJIbTHBHPYEMBIX PACTUTEIBHBIX KIETOK MPU OCYIIESCTRICHUH
OMOTEXHONOMMYECKUX TIPOLIECCOB HA MX OCHOBE.

BajleTh:

WHCTPYMEHTapueM, MmpuoopaMu, 000pyLOBaHUEM, METOAAMHU U METOAUKAMH MHKPOKJIOHAILHOTO Pa3-
MHOKCHHSI PACTEHHI B KyJIbTYpE in Vitro.



2. MecTo IMCUHMIIMHBI B CTPYKTYPe 00pa3oBaTe/ibHOI MPOrpaMmbl.

Hucimmmaa « TexHoNmorns: MUKPOKIOHABHOTO Pa3sMHOKEHMS pacTeHui» oTHocurcsi K bioky 1 «/luc-
bl (Moayin)». baszosas gacts ((b.156..26).

W3ydeHne IUCIMIDIMHBI JOJDKHO 0a3uMpoBaThCS HA 3HAHUAX OCHOB aHATOMHUM MOP(OIOrHH pacTeHHH,
IMTOJIOTHH, SMOPHOIOrHH, OMOXMMUH, (PUBHONIOTHM pPacTCHUH, MUKPOOHOJIOTHH, T€HETHKH, MOJCKYIISIPHON
Ouonormy. 3HaHUS MO OMOTEXHOJOTMH PACTEHHI WCTIONB3YIOTCS MPH W3YYCHUHM CMEXKHBIX JHCIMIUIMH: OHO-

TCXHOJIOTMAA MHKPOOPIraHU3MOB, 3KOJIOIMYCCKasd 6I/IOTCXHOJ'IOFI/I$[, IneBast 6I/IOT€XHOJ'IOFI/IFI, TCHCTHYCCKasA

HHKXCHEPUA, KICTOYHAA HHKCHEPUA, KICTOYHAA OHMOTEXHOJIOTHSL.

3. O0beM 1 CHUMIIMHBI (MOYJI51) B 32a4€ THHIX € IMHMLAX € YKa3aHHeM KOJIHYeCTBAa aKaJieMH Y e-
CKHX UJIM ACTPOHOMUYECKHUX YaCOB, BbIICJICHHBIX HA KOHTAKTHYIO paﬁoTy (BO B3aI/lMO[leI7]CTBI/II/I C mpemno-
aaBareJjieM) o0 yJaronmxcs (1Mo BuaaM y4ye OHbIX 3aHATHI) U HA CAMOCTOATEILHYIO Pad 0Ty 00y4YaronmXxcsi.

Ta6mmma 1. O0mas Tpy10eMKOCTb JUCIMIUIMABI 5 3aYETHBIX € TUHMI,

Buabl yye OHoOM HArpy3ku Bcero
uacop | CeMecTp
KonrakrHast pabora (Bcero) 20 20
B TOM YHCJIIC:
Jlexupm 4 4
13 HUX: 4 4
aKkTUBHBIC (POPMBI O0yUIECHIS
JlabopaTtopusie padotsi (JIP) 16 16
U3 HHX: 16 16
aKkTUBHBIEC (DOPMBI O0yUIECHIS
CamocrosTensHas pabora 160 160
KCP 4 4
Bun npomesxyTouHoH 3a4€T | 3a4er
aTTeCTalHH
OOG1ast Tpy10eMKOCTh 180/5 | 180/5
yac/3ad. e

4. Coaep:xanue JHCHUILIHHBI (MOIYJIs1), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3eJjam) ¢ yKkazaHueM

OTBC/ICHHOI'0 HAa HUX KOJIMYECTBA AKAACMUICCKHUX U BU/I0B Y1€ OHBIX 3aHATHIA.

4.1 Conepxxanne MO Y€l U pa3/ie 0B TUCIUILTMHbI

Tabmmia 2. Copepxanrie MOIyJEH 1 pa31esioB JUCIAILTAHEI

CemecTtp (KOIMYECTBO MOAYIICH 3)

Monyns 1 «MeTtoapl KyJIbTUBHPOBAHUS in VItro KJIETOK M TKaHEH BBICHIMX PACTEHUM »

HGHLZ OCBOCHHC CTYACHTAMH OCHOBHBIX MCTOHAOB KYJIbTUBHUPOBAHUA PACTHUTCIIBHBIX KICTOK U

TKaHEH In Vitro

B pesynbrate ycBoeHus nanHoro moayisi gopmupyercs komnerenius OITK-2, TTK-9

HammvenoBanme

Conepxanue pasaena

Ne | pasmena qucuprmiu-
o | HBL, BXOASAIIETo B
JTaHHBIA MOJTYJb.

Konrakrnas pabora

CPC




MeTonbl KynbTHUBU-
poBaHm in Vitro
KJICTOK U TKaHeH
BBICIIIMX pacTECHUN

Beenenne

KynpTypa KJIETOK M TKaHeM KaK OCHOBa
OuorexHomorny pactenni. Kymbrypa Kite-
TOK, TKAHEH 1 OPTaHOB PAaCcTEHHUH: IPEAMET,
3agaun. 2. WcTtopusi pa3BUTHS METOIOB
KyJbTUBHPOBAHHS W30JIMPOBAHHBIX KJIETOK,
TKaHed U opraHoB pacTeHud. 3. U3yuenue
KyJbTYpbl KJIETOK, TKaHEll W OpraHoB pac-
TeHWA U1l peleHus (QyHIaMeHTaIbHBIX
po0OJIeM OHOJIOTHHL
1.1 VYcioBus cenTukud TpHU BBINOTHEHUH
paboT 1o KyJIbTHBHUPOBAHUIO PACTUTEIBHBIX
00BEKTOB in Vitro, METObI U TIPUEMBI CTE-
PWIM3ALMK PacTUTEIBHOIO MaTepuaia Npu
BBEJICHMU B KyIbTypy. [luraremnsHbie cpe-
Ibl, PETyISITOPHl POCTa PACTEHHA M WX
NpUMEHEHHe i1 KyJbTUBUPOBAHUS PACTH-
TENbHBIX KJIETOK M TKaHeW in vitro. Bims-
He ¢mudeckux (akTopoB Ha (puzHOIOTH-
YeCKOe COCTOSIHUE HM30JHMPOBAHHBIX KIIETOK
1 TKaHEeW pacTEHHUIL
1.2 KanmycHsle KynbTypbl. Ponb kasmycHoi
TKaHA B WHTAKTHOM pacTeHun. Momeky-
JSIPHO-(DM3UOJIOTMYECKHME OCHOBBI TIpoliecca
nenuddepeHimamyi KIeToK. THbl Kaury-
CHBIX KYJIBTYp U UX XapakTepuctuka. Cyo-
KyJbTUBUpPOBaHME KayurycoB. llokazaTemm
pocTa KaTyCHBIX KynbTyp. Hcmomb3oBa-
HHUE KaJUTyCHBIX TKaHed B (yHIaMeHTallb-
HBIX ucclienoBaHuax Ouorexnonornn. Cyc-
TICH3UOHHBIE KyJbTYphl. (OCHOBHBIE TIpe-
UMYIIECTBA KyJIbTUBHPOBAHMS KJIETOUHBIX
cycnemuil. CriocoObl TONY4eHHS CYCTCH-
3MOHHBIX KYJIBTYp. THIBI KIETOYHBIX CYyC-
neH3uid. PakTophl, BIMSIIONME HA CTEICHb
ux arperupoBaHHocTH. OCHOBHBIE mapa-
METpbI CYCHEH3HOHHBIX KyJIbTyp. CriocoObl
KyJbTUBUPOBAHKS KJICTOYHBIX CYCIIEH3HIL
1.3 KynbTHBUpOBaHWE OJUHOYHBIX KIIETOK.
MeToapl HM30JMPOBAHUS OAMHOYHBIX KJle-
TOK. MeTonpl BBIpAIMBAaHUSA in Vitro Ou-
HOUYHBIX KJIETOK (METOJ| KYJIbTYphl HAHBbKH,
METOJl IVIEUTHHI, METOA MUKPOKYJIbTYPHI).
®axkTop KOHIMIMOHMpOBaHWs. M3yuenne
KyJbTYpbl OTAENBHBIX KJIETOK IS J0Ka3a-
TENbCTBA TOTHMIIOTEHTHOCTH PAaCTUTEIHHOM
KIICTKH.

1.4 KynpTypa  ramioMgHbIX  KIe-
ToK.2.IlolydeHre raIuloNiHBIX PacTEHUM.
3.0OcHoBHBIE TyTH aHaporeHe3a. dakTopsl,
BIHSIONIME Ha 3()(PEKTUBHOCTH aHIPOreHe-
3a. 4.MeToa KyJabTYphl IbUIbHUKOB U METOI
KyJIBTYpbl MUKPOCTIOp, MX MPEUMYIIECTBA U
HeJlocTaTKU. S.AHAporeHes in vitro, crioco-
OBI MIECHTU(HUKAIIMN TaIUIONOB.

1.5 KynbTypbl H30JIMpOBaHHBIX MPOTOILIA-
CTOB.2. YCIOBUS M CHIOCOOBI KYyJIbTHBHPO-
BaHWI NPOTOIDIACTOB. MeTONbl CIMSHUS

Tema No 1. MeToap!l KynbTHBHpPOBA-
HUS N Vitro KJIeTOK W TKaHed BbBIC-
mmx pactenuit. KamrycHele KyabTy-
pel.  HMcnomp3oBaHWE — KaJUTyCHBIX
TKaHel B (DyHIaMeHTaJIbHBIX HCCIIe-
JIOBaHUSIX OMOTEXHOJIOTHH.

Tema Ne 2. CycnieH3HOHHBIE KYJIBTY-
pbl. OCHOBHBIE TApaMeTphl CyCIeH-
3MOHHBIX KyJIbTYp. CrocoObl Kyib-
THBUPOBAHKS KJIETOYHBIX CYCTICH3UI

Tema Ne 3. KynpTuBupoBanue onu-
HOYHBIX KJEeTOK. M3ydeHue KynbTy-
Pbl OTJENBbHBIX KIETOK JJISl JIoKa3a-
TEJIbCTBa TOTUIIOTEHTHOCTH PacTH-
TEJIbHOU KIETKH.
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MPOTOIVIACTOB. 3. MeXaHM3M CIIMSHUS TIPO-
TOIUIACTOB.

vitro.

Monynb 2 «broTeXHOTOrHs KIETOK BBICIIMX PACTEHHH in Vitroy
Llenb: M3y4HUTh OCHOBHBIE TIEPECTPOMKH, MPOUCXOMSIIHE TP MEPeBOe KIETOK PACTCHHHA B KyJAbTYpY in

B pesynbTare ycBoeHus AaHHOTO Moy (opmupyeTcs komnetenmus OTTK-2, TTK-9

Buorexnonorust
KJIETOK BBICIIIHX
pacTenwuii in vitro.

2.1. OcHOBHBIE TEPECTPOUKH, MPOUCXO-

JSIIUe TpH NepeBOofe KIETOK PAacTEHWH B
KyJabTypy in vitro. CpaBHUTENbHASI Xapak-
TEPUCTHKA COMATHIECKHX KJIETOK BBICIIHX
pacTeHHd W KIETOK, KyJIbTHBHUPYEMBIX B
ycioBuax in vitro. Mopdonormaeckas u
TeHeTHYECKasl TeTePOreHHOCTH TIOMyJISLMN
JUTITENIBHO KYJbTHBHPYEMBIX KIETOK BBIC-
nmx pactenuid. CoxpaHeHHE SMHMIreHeTHde-
CKUX CHOCOOHOCTEH pacTeHHs JIOHOpaA.
CHHXPOHHOCTH KIETOYHBIX KyJIbTyp. Poct
KJIETOK B KyJIBTYpe in vitro. XapakTepucTu-
ka (a3 poctoBoro mukiaa. CrocoObl CUH-
XPOHM3AIMN KJIETOUYHBIX KYJIBTYP.
2.2 luddepeHmmpoBKa KIETOK B KyJIbType
un vitro. Tumbr auddepermmposku. Mormne-
KyJAPHO(QU3HONOTHIECKIE  OCHOBBI  TIPO-
necca audpdepenmpaimy. OCHOBHBIC THIIBI
nupdeperimpoBku. [ 'nctorenes. duzmomno-
TMYECKHE aCTICKThI CTUMYJISIMH (HII03MO- U
kcunemorene3a. Mopdorene3. [Ipsmoii u
HempsiMoii  MopdoreHe3.  Mopdoduzuomno-
TMgecKasl XapaKTepUCTHKa  pHU30TeHe3a,
¢nopanbHOro M cTe0JIeBOr0 OpraHoreHesa.
daxkTOopBbI, ONpeIeISIFONe BO3MOKHOCTh U
HANpaBJICHHOCTH TPOLECCa OpraHoreHes3a.
ComaTunueckuii sMOpuroreHe3. Pereneparmis
pacTeHuA.

Tema Ne 4. Ucnons3oBaHue MeToma
IMOPHOKYIHTYpbl. OCHOBHBIE TIpe-
UMYIIECTBA M HATIPABJICHUS HCTIONb-
30BaHUs TaIUIOWIOB B T€HETHYECKON
U ceyekimmonHor paborax. Coma-
KJIOHAJIbHAST BapHaOelIbHOCTh PacTH-
TENbHBIX KIETOK U €€ KCIOJb30Ba-
HHe B OWOTeXHONOrMu. MyTtareHe3 u
KJIETOYHAsl CEJIEKIWsI PAaCTCHUA B
KylIbType in vitro. ['mOpunmsamms
COMAaTHYECKUX KJIETOK (MEXBHII0BA ST
W MEXPO/IOBasi) U €€ pOlib B CEJeK-
IMOHHOM Tipouiecce. | mOpuamzarms.
ITepeHoc KIeTOUHbBIX OpraHeul.
Tema Ne 5. ['eHermueckass TpaHc-
dopmammst  pacteHuid.  OCHOBHBIC
HATPaBJICHWSI B CO3J[aHUM TPAHCTCH-
HBIX PaCTEHHIL.

Tema Ne 6. JIuddepeHmpoBka Kie-
TOK B KyJibType In Vitro. Mopdodu-
3HMOJIOTMIECKAasl XapaKTepPUCTHKA PHU-
30reHe3a, UIopajbHOrO M CTe0JIEBO-
ro opraHoresesza. dakropsl, onpene-
JSIIOIME BO3MOXHOCTH W HANpPaB-
JICHHOCTH TPOIIECCa OpraHoreHe3a.
ComaTtnueckuii smOpuorenes. Pere-
Hepalysi pacTEeHUM.

Monynb 3 «bHOTeXHOTIOTHST HA OCHOBE KYJILTHBHUPYEMBIX KIETOK, TKAHEH M OPraHOB pacTEHHID)
Ileb: OCBOCHHE CTYEHTaMH OCHOBHBIX KJIETOYHBIX TEXHOJIOTHHA TIOMYYEHHS] SKOHOMHMYECKH BaXKHBIX

OHOJIOrMIECKH aKTHUBHBIX BEIICCTB PaCTUT €JIbHOI'O NPOUCXOXKIACHUA.

B pe3ynbrarte ycBoeHus mansoro moxyis opmupyercs komrerermmst OITK-2, TTK-9.

buorexaomnorust Ha
OCHOBE KYJIbTUBH-
PYEMBIX KJIETOK,
TKaHEH 1 OPraHoB
pacTeHuit

3.1 KneTouHsle TEXHOIOTHM TOMY4EHHSI
HKOHOMHMYECKH Ba’KHbIX OMOJIOTMYECKH aK-
THBHBIX BEILECTB PACTUTEIHLHOIO IPOUC-
xoxnenns. [IpenmyiecTBa HCTIONB30BAHUS
KJIETOYHBIX KYJIbTYp B KaUeCTBE MPOIYICH-
TOB OHOJIOTMMECKH aKTWBHBIX BEIIECTB TIO
CPaBHCHUIO C WHTAKTHBIMU DPACTCHUSIMH.
Oc00eHHOCTH BTOPUYHOTO METa0onm3Ma B
KyJIbTypax MW30JMPOBAHHBIX KIETOK BBIC-
mMx pacteHuid. MakTopel, BIMSAIOIIME HA
HAKOIUICHWE  BTOPWYHBIX  METa0OoJHTOB,
KyJbTHBHPYEMBIX KIETKaMU PaCcTEHHIL
3.1. 1 depmenrepHOe BBIpalMBaHHe OHO-
Macchl KJICTOKIPOIYIICHTOB, KOHCTPYKTHB-
HBIE 0COOEHHOCTHU OHOPEeaKTOPOB.
2.PexxuMBbl  KyJIbTUBUPOBAHMSI PACTHTEIIb-
HBIX KJIETOK B OwopeakTopax. 3.Twumbl pa-
00T MO CO3JAHHMIO NPOMBIIUICHHBIX TEXHO-

Tema Ne 7. buorexHonormu Ha oc-
HOBE KyJbTHUBHUPYEMBIX KJIETOK, TKa-
HE U OpraHoB pacTeHuid. PepMeH-
TepHOE BhIpalllMBaHWE OMOMAaCCHI
KJIETOK-TIPOJYLICHT OB, KOHCTPYK-
THBHBIC OCOOCHHOCTH OHOpEaKTo-
poB. PexuMBl  KyJIbTHBHPOBAHHS
pacTUTENbHBIX KIETOK B OMOpEakTo-
pax. Twunbl paboT MO CO3JaHHIO
MPOMBINIICHHBIX ~ TEXHOJOTHH  JUJISt
TIONy4CHUST OMOJIOTMYECKU aKTUBHBIX
BEILECTB C MOMOILBIO KYJIbTUBHPYE-
MBIX KIETOK pacTeHuid. [Ipenmymie-
CTBa U MEPCTIEKTUBBI UCTIONb30BAHMS
UMMOOWIM3OBAHHBIX PACTHUTENHHBIX
KJIETOK B OMOTEXHOJIOTHYECKUX TIPO-
mBoacTBax. (OCHOBHBIE HampaBiie-
HUS  WCTIONIb30BAHWS  KYJIbTHBHUpYE-
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JOTHH I TIONYYeHHS OHWOJOTHYECKH aK-
THBHBIX BEIIECTB C TIOMOIIBIO KYJIbTUBHPY-
eMBIX KIeTOK pacTenmil. 4.IIpenmymecTsa
W TIEPCIIEKTUBHI HCTIONH30BAHMS MMMOOH-
JIM30BaHHBIX PACTUTEINILHBIX KJIETOK B OHO-
TEXHOJIOTMIECKHUX NPOM3BOACTBAX.
5.0CHOBHBIC HATIPABIICHUS HCTIONIH30BAHUS
KyJIbTUBHPYEMBIX ~ PACTHUTEIBHBIX KIETOK
1151 OMoTpaHchopMaImn.

3.2 buoTexHONOrvs KIOHAIBHOTO MHKPO-
Pa3sMHOXKEHHSI U O30pOBJICHUS PACTEHHIL
[TpenmyiiecTBa  KJIOHAJIBHOTO MHUKpOpa3-
MHOXKEHHSI B CPaBHEHHH C TpPaJ HIHMOHHBIMHU
METOIAaMH BETE€TATHBHOTO Pa3MHOKEHHUS
pacternid. O0nacTH TPUMEHEHUS MHUKPO-
pasmHOXKeHus. TpeboBanmss K OOBEKTaM,
HCTIONTB3YEMBIM JIJIsI  KJIOHAJIBHOTO MUKPO-
pasMHOXKeHusI pacTenuii in vitro. CriocoOb
MUKpPOKJIOHUPOBAaHMsI PACTEHUIL. XapakTe-
PHUCTHKH OCHOBHBIX 3TarloB MHKpPOpPa3MHO-
xeHws.  Dmznonormieckue  OCOOEHHOCTH
pEeTEeHEepaHTOB M HEOOXOIMMOCTH B CO3/a-
HAM OCOOBIX YCJIOBHM WX aJalTalid eXx
vitro. ®akTopel, BiwsIomye Ha dpPeKTHB-
HOCTh TPOLIECCa MHUKPOKJIOHAJILHOTO pa3-
MHOXKEHUSI pacTeHUA. MeToabl MONydeHUs
0€3BUPYCHOrO TOCAJ0YHOTO MaTepHaa,
BO3MO)KHOCTH U TIEPCIIEKTUBBI HX HCTIONb-
30BaHMA.

3.3.4 Tubpunmamms. IlepeHoc KIeTOYHBIX
opranei. ['enetnueckas TpaHchopMarms
pactennii. OCHOBHbIE HAIPaBICHWS B CO-
30aHUMM TPAHCTEHHBIX paCcTEHWI. XapakTe-
PHUCTHKH METOJOB BBEJCHHS HSK30I'€HHOTO
TeHETUY ECKOTr0 MaTepHalia B paCTUTEJIbHbIC
KIeTku. ['eHeTmdeckas TpaHchopMarms
pacTeHmii in Vvitro ¢ TOMOIIBIO
Agrobacterium spp. bammctuaeckuit me-
TOJl TEHETUIECKON TpaHC(hOpMAaIH pacTe-
HU.

3.5 Ucnons3oBanne KyjiabTyp pacTUTEIb-
HBIX KJIETOK JJIsl COXpaHEeHHs TeHO(OHIa
BhICIIMX pacTeHud. Heobxogmmocts u
npobrieMbl coxpaHeHus] TeHoOHIa pacTe-
Huid. OCOOEHHOCTH METOHOB COXPaHEHUS
pacTUTENhHBIX KYJILTYp in vitro. Xapakre-
pUCTHKA TepecagodyHbIX KoUK Jlero-
HUPOBAaHHE KYJIbTYP KJIETOK, TKaHEH M Op-
raHoB pacTeHuid. OCHOBHBIE dTambl TEXHO-
JIOTMM  KPUOKOHCEpBALMM  PAaCTUTEIIbHBIX
O00BEKTOB.

MBIX  PAaCTHUTENbHBIX KJIETOK JIJIs
OmoTpaHchopMaImm.

Tema No 8. BuorexHomorus Kio-
HAaJlbHOTO ~ MUKPOPa3MHOXKEHWSI |
o3aopoBienust pactenud. [lpenmy-
IIECTBA  KJIOHAJBHOTO  MMKpOpa3-
MHOXKCHHSI B CPAaBHEHUH C TpPaIuI-
OHHBIMH METOJaMHU BETeTaTHUBHOTO
Pa3MHOKEHHS paCTEHHI.

Tema Ne 9. Vcnonb3oBaHue KyJabTyp
PaCTUTENBHBIX KIETOK JIJIsI COXpaHe-
HUS TeHo(OHAA BBICIIMX PACTCHHIL
Conepxxanve: HeobxogumocTs U
npoOJIieMbl  COXpaHCHHS TEeHO(MOHIA
pacternii. OCOOEHHOCTH METOIOB
COXpaHEHUsI PaCTUTENILHBIX KYJIbTYP
in vitro. XapakrepucTuka mepeca-
JIOUHBIX KoJulekimid. JlemonupoBa-
HHUE KYJIbTYp KJIETOK, TKaHEW U Op-
raHoB pacTteHuil. OCHOBHBIE 3Taribl
TEXHOJIOTMM KPHOKOHCEPBALMM pac-
TUTEIIbHBIX 00bEKTOB.

4.2. Pa3ae bl AUCUUIIIMH M BHABI 3aHATHIl




Tab6muma 3. Pasaesns! TUCIMIDIME U BUABI 3aHATHHA

Pazgen qucoymmiab, Jlexu, | JIII3 | CPC| Bcero
BXOJISIIIIETO B JIAHHBIA MOTYJIb 4acoB
Monyns | MeTonbl KyIbTUBUPOBaHMA in Vitro KJIETOK M TKaHEH BbIC- 1 6 54 61
1 IIMX pacTeHUH
Monyib | «(BrorexHomOrHst KIETOK BHICIIHIX pacTeHuii in vitro» 2 6 54 62
2
Monyms | «Buorexronoris Ha ocHOBE Ky/bTHBHPYEMBIX KIETOK, 1 4 52 o7
3 TKaHel U OpraHoB pacTEHUID
4.3. TemaTn4ecKkHii IJIaH JeKIM I
Tabmuia 4. TemaTHudeCKuii ITIaH JSKIHA
Pasznen nucumivHel, BXOASIIMNA B JAHHBIN MOAYIb Tema nexipm TpynoemMKoCcTh
(gac.)
Cemectp 3
Bsenenue
Kynbrypa KIeTok M TKaHeWd Kak
OCHOBAa OMOTEXHOJIOTHH PACTEHUM.
Kynerypa xnerok, TkaHel u opra-
M { Meroapl  KyIbTHBHpPOBaHHMs in vitro | HOB PACTCHIM: TIPCAMCT, 3aia4H.
ORYIb KICTOK M TKaHEW BBICIIMX PacTCHHIH YCIoBUsS  CENTHKM TPH - BBITONHE-
HAM paboT MO KyJIbTUBHPOBAHHIO 1
pacTUTENBHBIX 00BEKTOB in Vitro.
KynbTuBupoBanne OJMHOYHBIX
KJIETOK.
KynpTypa ramiongHeix KIeTOK.
KynbTypbl M30IMpOBaHHBIX MPOTO-
IUTaCTOB.
OCHOBHBIC TIEPECTPOMKH, TPOKC-
Moy buorexHonorus KJIETOK BBICIIMX pacTe- | XOAAIIME TIpH MEpeBoJe KIETOK )
2 HUI in Vitro. pacTeHuil B KyJIbTypy in Vitro.
uddepeHmmpoka  KIETOK B
KyJIbType in Vitro.
Monyns | bHOTexHomornu Ha OCHOBE Ky/NbTHBH- | KIeTOUHbIC TEXHONIOrMH TIOJyde-
3 PYEMBIX KIJIETOK, TKAHEH M OpPraHOB pac- | HASI SKOHOMHUYECKH Ba)KHBIX OHO-
TEHHH JOTMYECKH AaKTHUBHBIX  BEILECTB
PAaCTHUTENILHOTO TPOUCXOKICHHS.
depMeHTEepHOES BBIPAIIIMBAHIC 1
OMOMAaCCHI KJIETOKMPOAYIICHTOB.
buorexHomorus KJIOHAaJbHOTO MUK-
POpPa3sMHOXKEHUSI U 03/10pOBJICHHSA
pacTeHUIL
Hroro: 4
B T.4. B aKTUBHOU (hopme 4

4.4. JIabopaTopHbIii IPAKTUKYM
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TaGmmma 5. JIaGopaTopHbIil MpaKTUKYM

Pa3gen qucuymimHel, BXOASIIMN B JTaHHBIM MO-
b1 211 3

Tema 1abopaTOPHOTrO MPAKTHKYMa 3aHsl-
THs

TpynoemMKoCcTh
(gac.)

Cemectp 3

1.Texnrka pabotsl B nabopatopun. [1pu-
TOTOBJICHHE MAaTOYHBIX PACTBOPOB.

Texnnka 0€30MACHOCTH B MHUKPOOHOIO-
rudeckort jadopatopun. [IpuroroBieHmit
pacTBOpOB coieil (Makpo- M MHKPOIJIE-
MEHTOR), BATAMUHOB, (PUTOTrOpM OHOB.

2 IlpuroToBrneHre XUAKOW U arapu3oBaH-
HOM muraTelnpbHOM cpeapl Mypacure —
Ckyra. IlpuroroBieHue mUTATEJHLHON
cpeast MC ¢ BBeleHHEM MAaTOYHBIX pac-
TBOPOB MAaKpOCOJIEH, MHKpPOIJIEMEHTOB,
XeJaTa jkeie3a, BUTAMHUHOB, (UTOrOPMO-
HOB, Caxapo3bl, araparapa; yCTaHOBIJICHH-
eM pH cpeawr — 5,6-5,8; aBTOKIaBMpOBa-
HUE Cpelbl MpPH peKuMe: TeMmIeparypa -
134°C, naBnenue - 1 at™., Bpems - 20
MUH.

—

o . .
5 1. MeToas! KyIbTUBUPOBAaHUS In Vitro
= KJIETOK M TKaHe#l BBICILIMX PaCcTEHUI

2.bHOTEeXHONOTYS KJIETOK BBICIINX
pacTeHui in vitro

o

¥a]

=

>

5

=

3.IloaroroBka pacTUTCIILHOIO MaTepualia
" M30J110U OKCIUIAHTOB.

CrepwmmBaiysi pacTHTEIIHHOTO MaTepraa
6% pactBOp XJIOpamMuHa, 6% pacTBOpa
runoxjopura Kanbips; 70%  pacTBOp
atunoBoro crmpra; 0,1% pactBop cyne-
mbl; [IpopanmBanue 3epHOBOK NpU TEM-
neparype 2025°C B temHore; Omnpenerne-
HUE CTEICHH 3apa)KCHHOCTH U 3(PheKTUB-
HOCTH CTEPWIRBYIONMX pacTBopoB. Ilo-
caJka B acCeNTHYECKUX YCIOBWAX (B Ja-
MHHAP-OO0KCE) 3pemiblX 3apobllieil mie-
Hurel; Yepes 3-4 nHsA moacyuraTh KOMU-
YECTBO MPOPOCIINX 3epHOBOK. OLECHUTH
KauyeCTBO MOCAIKH (CTETIeHb 3apaKeHHs ).

4. Ilocagka M Ky/TbTUBHPOBAHHE SKCIUIAH-
TOB Ha arapu30BaHHON cpefe.

[Momyyenne kamtyca W3 TApPEHXUMHOM
TKaHU KOPHEIUIONa MOpPKOBH B cpeny MC
C pa3HBIMM KOHICHTpAIWSIMH (PUTOrop-
monoB UYK, HYK, BAII, 24-/1; xynbTu-
BUpoBaHME B TepMmocTate (25-27°C);
JanbHelee NacCUpoBaHUe W OICHKA WH-
TEHCHUBHOCTH KaJUTyCOOOpa30BaHMs
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5.Perenepaims pacTeHMAd W3 KaJLTyCHOM
TKaHH.

Perymsims  mpouieccoB  Mopdorenesa B
KyJIbType KIETOK M TKaHed MyTeM BBeJie-
HUST (PUTOrOPM OHOB

6. MHnyKImMs OpraHoreHe3a W coOMaThye-
CKOT0 AMOpHOTreHe3a.

on
2 3.buoTexHONorn Ha OCHOBE KYJIbTH-
2 BHPYEMBIX KJIETOK, TKAHEH U OPTraHOB MHiykigs  1poueccos  opramoreHesa B 4
. KyJbT KJIETOK M TKaHeil ¢ WCTOIb30-
§ pacte yABTYype KIETO el ¢ HCIONb30
BaHHEM (DUTOrOPMOHOB
7. MUKpOKIJIOHAJIbHOE PAa3MHOKEHUE pac-
TEHUH W TIONy4YEHUE O3 0POBJICHHOTO TO-
CaJI0YHOT0 MaTepHall.
MukpoduepeHKOBaHME,  KyJIbTypa — amnu-
KaJIbHBIX MEpUCTEM KapTodes
Uroro: 16
B T.4. B aKTUBHOU (popme 16
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4.5.CamocTosiTe/IbHAsA padoTa CTYAEHTOB

Tabmma 6. TeMaTHdaecKui IiIaH CaMOCTOSITELHON Pa0OTHI CTYICHTOB

< & % = 3 s E‘ & C:';( Tpya0eMKOCTb
5 E 5 S = £ g 5 o = (uac.)
= S O o OCE Q &= E 9 s
~ a2 = E o TN =y ¥ B n = = 2
E=s| 22§ zg= g g3 < s &5 &
= B 5o 828 = s = e o
qH = C O x as] 8-4 = = e s 2% 5 E
8 555 ZE Q o 9 £ o 5
= o 2 e = 5 = Sy S
2 :E a % 5 a RO
S | @& T | = SE
Cemectp 3
MOI[y.TH) 1 28 10 _ 6 _ 10 - 52
1
Monynb 1 28 10 - 5 - m - =
2
Monyns | 1 28 10 ] 6 - 5 - =
3
Bcerouacos 160
B tom unciie KCP s

5. IlepeyeHsb yue OHO-METOAMYECKOT0 0OeceyeHusl 1JIs CAMOCTOSITeIbHO padoThl 00y4alOIIM X C I
Mo TUCUHUILINHE (MOIYJIIO).

1. OOyuaronmiics WMEET HEOrPaHWYCHHBIN JOCTYIT K WH(POPMAIMOHHO-00pa30BaTEILHON Cpejie YHHUBEP-
cureta http//80.76.178.26/subject/index/card/subject id/1876

2. MymkuHa, Y. A. Opranmsammsi caMocTosITeIbHON paboThl cTyAeHTa : yueOHoe nocodue s By30B / 1.
A. Mymkvna, E. H. Kykimmaa, M. A. Masamuenko. — 2-e w31, ucmp. u jon. — M. : U3narenscTBo
FOpaiir, 2016. — 186 c. — (YuuBepcureTs Poccum). — ISBN 978-5-9916-9323-3. — Pesxum noctyma:
http://www.biblio-online.ru/book/6582E931-73E4-4111-B5D4-F14CCODCA370 — 3aru. ¢ 3kpaHa.

3. Yepmxosa, E. A. KoMTIbIOTEpHBIE TEXHOIOTHA 00y4eHus : yaeOHuK /i By30B / E. A. UeprkoBa. — 2-¢
w1, ucnp. u gon. — M. : Usnarenscto HOpaiir, 2016. — 297 ¢. — (YuuBepcurets Poccumn). — ISBN
978-5-9916-9188-8. — Pexum goctyma:  http://www.biblio-online.ru/book/44E3DBD2-533A-438B-
9E02-94C2CCO052FC — 3arm. ¢ akpaHa.

6. ®0oH/I OLIEHOYHBIX CPeJCTB AJIsl POBeIeHUsI IPOMEeKYTOYHO aTTeCTAUM 00 yUAIOIHUXCHA M0
AW CHUILIAHE (MOAYJIIO).

®oHT OIECHOYHBIX CpeACcTB mpencTaBieH B npwiokennn kK OIIOII 1o HampaBiieHHIO TIOATOTOBKH
19.03.01 buorexHonorusi W BKITIOYAET B CEOS:

- MepeueHb KOMIICTSHIMI C YKa3aHUEM JTaroB MX ()OPMHPOBAHUS B TIPOIIECCE OCBOSHUSI 00Pa30BaTEb-
HOM IPOrpaMMBI;

- OMMHMCaHWe TIOKA3aTeJie W KPUTEPHEB OICHUBAHKMSA KOMTICTCHIMI HAa Pa3IMIHBIX dTarax ux (Gopmupo-
BaHWSI, OMUCAHKE IIKAJ OIICHUBAHUS;

- THTIOBBIE KOHTPOJHHBIC 3aj[aHMS W MaTEpPHAJbl, HEOOXOIUMBIC NIl ONCHKW 3HAHWM, YMEHMIM, HABBIKOB
Y OTBITa JESATEIRHOCTH, XapaKTEePU3YIOIINX 3Tarbl (POPMHUPOBAHUS KOMIIETEHIMIA B MPOIECCE OCBOSHUS 00pa3o0-
BaTeJIbHOM MPOrpaMMBbI (BOMPOCHI K 3a4€TY, KeHc-3a/1a4u, 1eJI0Bast MIPpa, BOIPOCHI st OeCeIbl, CEMHHApa, TEMBI
pedepaToB, epedeHb TUCKYCCUOHHBIX TEM, KOMIUIEKT Pa3HOYPOBHEBBIX 32124, BOPOCHI K MOAYIIO, TECTHI);

- METOIMYECKHE MaTepHalibl, OMPEIEIIIONHE MPOIEYPhl OICHUBAHWS 3HAHWIM, YMEHMI, HABBIKOB W
OTBITA JIeSITETHHOCTH, XaPaKTEPUBYIOIINX 3Tarbl (GOPMHUPOBAHMSI KOMIICTEHIIMMN.
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http://80.76.178.26/subject/index/card/subject_id/1876
http://www.biblio-online.ru/book/6582E931-73E4-4111-B5D4-F14CC0DCA370
http://www.biblio-online.ru/book/44E3DBD2-533A-438B-9E02-94C2CC0052FC
http://www.biblio-online.ru/book/44E3DBD2-533A-438B-9E02-94C2CC0052FC

7. IlepeyeHb OCHOBHOI M TOTIOJTHHUTEILHON y4eOHOM JUTEPATYPHI, HE00 X0 UMOi 17151 0CBOEHUs

JM CIUILTUHBI (MOAYJIs).

(OcHOBHasl JUTEPATYPA

brorexHomorus pacTenunii : yaeOHUK U TPaKTUKYM Ui OakanaBpuaTta u maructpatypsl / JI. B. Hazapenko,
10. U. Jomrux, H. B. 3arockuna, I'. H. Panayruna. — 2-¢ w3a., ucnp. u gon. — M. : M3gaTenbcTBO
FOpaiir, 2018. — 161 ¢. — (Cepwus : YuuBepcuretsl Poccun). — ISBN 978-5-534-05619-8. https://biblio-
online.ru/viewer/B3DC4224-578D-4359-AC7E-5A2AF2AE581C/biotehnologiya-rasteniy#page/1

Buorexnonorus. B 2 4. YacTp 1 : ydeOHUK U TIPAaKTHKYM JIsl aKaJeMHMEecKoro 0akanaBpuara / moj oo,
pen. H. B. 3arockunoii, JI. B. Hazapenko. — 2-e m3x., ucnp. u qon. — M. : U3naTensctBo HOpaiir, 2018.
— 162 ¢. — (Cepust : bakanaBp. Akagemmueckuii kypc). — ISBN 978-5-534-07410-9. https:/biblio-
online.ru/viewer/2DF67F45-F1CD-495F-9DEQ-BAD8465970FC/biotehnologiya-v-2-ch-chast-1#page/1

Bbuorexnonorus. B 2 4. YacTp 2 : y4eOHUK W TPAKTHKYM JJIsl aKaJeMUdecKoro 0akanaBpuara / moj ool
pen. H. B. 3arockunoi, JI. B. Hazapenko. — 2-e m3x., ucnp. u non. — M. : U3naTensctBo HOpaiir, 2018.
— 219 ¢. — (Cepust : bakanaBp. Akagemmueckuii kypc). — ISBN 978-5-534-07409-3. https:/biblio-
online.ru/viewer/063BB2C8-22D3-4F73-AF24-D959A7CA4F1A/biotehnologiya-v-2-ch-chast-2#page/1

[Iporiecchl U armmapaThl OHOTEXHONIOTHH: (epMEHTAIMOHHBIE almapaThl : yueOHoe mocoOue sl aKajeM i-
gyeckoro Oakanaspuata / A. FO. Bunapos [u ap.] ; mox pea. B. A. beikoBa. — 2-e w311, niep. u 1om. — M. :
WznatensctBo FOpaiir, 2018. — 275 ¢. — (Cepwus : bakanasp. Axagemmaeckuii kype). — ISBN 978-5-534-
07509-0. https://biblio-online.ru/viewer/37C2AEBF-4525-4664-AAD8-EE2F9B3751FB/processy-i-
apparaty-biotehnologii-fermentacionnye-apparaty#page/1

OCHOBBI OMOTEXHOJIOTUM MHUKPOBOIOPOCIIEH [DIEeKTPOHHBIN pecypc] : yueOHOe TocoOue I CTYICHTOB
OYHOTO W 3a0YHOr0 OTAeNieHMd W MaructpanroB HampasieHuid 19.03.01, 19.04.01 «buorexnomorusy,
19.03.02, 19.04.02 «IIpoaykTsl muranus w3 pacturensHoro chipbs» / JI.C. JIBoperkuii [u ap.]. — Diek-
TPOH. TEKCTOBBIE JlaHHble. — TamO0B: TaMOOBCKHMII rOCYIapCTBEHHBINH TeXHUIECKU yHIBepcuTeT, DbC
ACB, 2015. — 81 ¢. — 978-5-8265-1495-5. — Pexum moctyma; http://www.iprbookshop.ru/64149.html

JlononHuTeabHAs IMTEepaTypa

1. HesuroB, M.H. OCHOBBl OHOTEXHOJOTHH TIEPepabOTKH CENbCKOXO3SHUCTBEHHONW MPOMYKIMK : METO/I.
yka3anus / M.H. Hesuros .— Ilensa : PUO III'CXA, 2015 .— 23 c. https:/rucont.ru/efd/301313

2. Dxonornyeckas omorexHonorus : yue6. nocodue / M.A. CazonoBa .— Capartos : DI'6OY BIIO "Capa-
toBckmiit 'AY um. H. Y. BaBuosa", 2012 .— 106 c. : wi. https://rucont.ru/efd/208923

3. 3acma, JI.®. buorexHonorus : METOJUIECKHE YKa3aHus JJisl 1abopaTOpHBIX 3aHaTHii / A.M. YXTBepoB,
E.C. Kanaesa, JI.®. 3acma .— Camapa : PUL] CT'CXA, 2014 .— 69 c. https://rucont.ru/efd/327166

4. CwuporkuH, A. C. TeopeTuaeckne OCHOBBI OHOTEXHONOTHH : y4uel.-MeToron. nocooue / B. b. XKykoga, A.
C. Cwporkmun .— Kazamp : KITY, 2010 .— 87 c¢. — ISBN 978-5-7882-0906-7
https://rucont.ru/efd/261025

5. Tlo3pmsakoBa, M.I'. Beirenenue KIMHMUECKHUX WM30JATOB OAlLT M METOABI ONpeiesieHs X 0e3BpeIHO-
CTH ¥ MPOOHUOTHIECKHX CBOKCTB : METOJ. PEKOMEHIAIIMH JIJIs aCTIMPAHTOB, CTICTIHAIMBUPYIONIMXCS B 00-
JacTU MHUKpoOHonoruu u ouorexuonorny u crietmaivctos / JI.C. Hazapora, W.I". [To3nmsikosa .— Ca-
patoB : ®I'BOY BIIO "CapatoBckuiit 'AY nm. H. 1. BaBunosa", 2011 .— 13 c. — ABT. yka3aHbl Ha
obopore tur. 1. https://rucont.ru/efd/49721
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https://rucont.ru/efd/208923
https://rucont.ru/efd/327166
https://rucont.ru/efd/261025
https://rucont.ru/efd/49721

o

10.
11.

12.

CoBpeMeHHbIE OMOTEXHOJIOTHH B CeJIbCKOM x03siiicTBe : MoHOorpadms / O.B. boraTosa, I'.B. Kaproa, M. B.
Pe6GesoB, .M. Tonypusi, M.B. Knbrakosa, FO.C. Kuuko, OpenOyprckuii roc. yH- T .— OpenOypr : OI'Y,
2012 .— 171 c¢.— ABT. yka3aHbl Ha 06opore THr. J1.; bubmumorp.: ¢. 161-171 https:/rucont.ru/efd/187871
Hamvonanbras nporpamma «Pa3zsurue 6uorextonoruu B Poccuiickoit denepamm 1o 2021 r.»

®denepabHOE M PETHOHAIILHOE 3aKOHOAATEIBCTRO,

HopMaTHBHBIE aKTBI H IIEJIEBBIC IPOrPAMMBI B MEJTHKO-OHOJIOTHIECKOM chepe 1 OMOTEXHOIIOTUH B TICIIOM,
Jlannabie I'ockomcTaTa Poccun,

Pazpaborku MunnctepctBa obpazoBanus u Hayku P®, 3apyOeskHpie UCTOUHHMKH (MPOCKTHI, COTIIAIICHIS,
JAHKECTHI).

[IpoGneMbl 3arps3HCHUS OKPYXKAIOIICH cpeibl U TOKCHKoiorud (tiox. pex. k. Yap). -M., Mup, 2013,

192 c.

Tlepuoandueckue n3ganus

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

BUOTEXHOJIOT M- M., 2015-2021, 1-4 (8 o)

3AIUTA Y KAPAHTHH PACTEHHIA. — M., 2005-2021, 1-12 (8 rox)

3EMIJIEJIEJIME. — M., 2006-2021, 1-8 (8 o)

KAPTO®EJIb M OBOILN. — Bepest, 2006-2021, 1-8 (8 rox)

MEXXIYHAPOJIHBIN CEJIbCKOXO3MCTBEHHBIN )XY PHAJL — M., 2018-2021, 1-6 (8 rox)
HAYKA 1 XXKH3Hb. — M., 2006-2021, 1-12 (8 rox)

POCCHICKA 51 CEJIbCKOXO3MCTBEHHASI HAYKA. — M., 2014-2021, 1-6 (8 rox)
CEJIEKLIMS, CEMEHOBO/ICTBO U TEHETUKA. — M., 2015-2021, 1-6 (8 rox)
CEJIbCKOXO3SIMICTBEHHA 51 BUOJIOT USL. — M., 2005-2021, 1-6 (B rox)

®U3UOJIOT U PACTEHUIL. — M., 2006-2021, 1-6 (B rox)

8. [IepeyeHs pe cypcoB MH(OPMAIMOHHO-TeJIeKOMMYHMKAIIUOHH Ol ceTH « IHTepHET», HEOOX 0/1M -

MBbIX JJIs1 0CBOCHMA U CIIUITIJIMHbI (MOI[yJ'Iﬂ).

1.

OBC wusmarensctBa «tOpaiit»  https//biblio-online.ru/  (http://library.orelsau.ru/els-remote-

access-by-subscription.php ). HeorpanudenHsiit goctyr.

2.

OBC wusmarensctBa «Jlanp» httpsi//e.lanbook.comvV (http//library.orelsau.ru/els-remote-access-

by-subscription.php ). Heorpanu4eHHblI#t 10CTYII.

3.

OBC «IPRbooks» http//www.iprbookshop.ru/  (http:/library.orelsau.ru/els-remote-access-by-

subscription.php ). Heorpanu4eHHbIit 10CTYII.

4,

HanmonanbHblIit U (poBoit pecypc «PykoHT» https:/rucont.ru/chapter/rucont

(http//library.orelsau.ru/els-remote-access-by-subscription.php ). HeorpanuuenHusiii qocTyir.

5.

Hayunast AJIEKTPOHHAS 6mOIMoTEKA eLIBRARY https://elibrary.ru/defaultx.asp

(http://library.orelsau.ru/els-remote-access-by-subscription.php ). OTkperTeiii goctyn. Jara oOpa-

wenus 12.04.2021 r.

6.

HopMaruBHO-TeXHUYECKast u HopmarusHO-nipaBOBas cucrema «TexakcnepT»

http//www.cntd. ru/?yclid=5905194109882823518. Heorpanu4eHHbIii JOCTYI.

7.

Onexrponnbiii katamor (AUBC «MAPK-SQLy): http://library.orelsau.ru/marcweb/ Beccpounoe.

HeorpannyeHHbIN JOCTVII.

8.

Hayunast snexrponnas oubnmoreka «Kubepienunkay httpsi//cyberleninka.ru/. OTkpbIThIi 10-

ctyn. [lara obpamenus 12.04.2021 r.
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9. MeToauyecKkne yKa3aHU s JJI5 00 yJAIOIIMX CH 10 0CBOEHUIO H CIIHIJIHHBL

[IprucTynas x M3y4eHUIO AWCUMIUIMHBI, 00y4YaloUMMCsl HEOOX0IUMO BHUMAT €JIbHO O3HAKOMUTHCS C Te-
MaTHIECKUM TUIAHOM 3aHSATHH, CICKOM PEeKOMEHIOBAHHOW y4eOHON W HaydHOU surepaTypbl. ClielyeT ysiICHUTh
MOCJIE0BATEIHLHOCTD BBITIOTHEHNS MHIMBUIYAJIBHBIX Y4eOHBIX 3a]aHUM.

[IpenogaBaHye IUCIMIDIMHBI IPEIyCMaTpUBAET:

—  JIeKIMY;

— na0opaTopHbIe 3aHITHUSA;

—  YCTHBIH 0Mpoc;

— TECTHPOBAHUE;

—  CaMOCTOATEIbHYIO paboTy (M3y4eHHe TEOPETUIECKOro MaTepuasa; MoroTOBKY K JJaOOpaTOpPHbIM 3aHs-
THSIM; BBITIOJTHEHWE MHAMBUAYAIBHBIX 3aJaHU, B TOM 4Hcie pedepaToB, JOKIaI0B, 3CCE; MOATOTOBKY K
YCTHBIM OTPOCaM, 3a4€Ty U Ip. );

— KOHCYJbTallMM INPETI0JaBaTEII.

JlekimM 1o AWMCIMIUIMHE YHUTAIOTCS KaK B TPaJMIMOHHOM (popMe, TaK W C WCTIONB30BAHMEM aKTHBHBIX
(opm oOyuenmsi. [ maBHOM 3a/1aueid KaXI0H IEKLMK SIBISIETCSI PACKPBITHE CYIIHOCTH TEMBI M aHAJIN3 €€ TJIABHBIX
MOJIOKEHHH. PexoMeHIyeTcs Ha TIepBO# JICKIMK JOBECTH JI0 BHUMAHUsS 00YYAIOIIMXCSI CTPYKTYPY JTUCTIMTLTAHBI
U €€ pa3lielibl, a TakkKe PeKOMEeHIyeMyto jurepatypy. CoaepxaHue JeKLwii onpeensercs padodei mporpam-
MO ydeOHOH nucImimiabl. Kaxcnasi TeKIms JOJDKHA OXBAThIBATH OTPEICIICHHYIO TeMY AUCIMIUTMHGL. It Mak-
CHUMAJIbHOTO YCBOEHUs JUCLMIUIMHBI PEKOMEHIYETCs M3JIOKEHUE JIEKIMOHHOIO MaTepuaja C dJIeMEHTaMu 00-
CYXKIIEHII WIH KOHKPETHBIMH IPUMEpaMu.

Henstmu npoBeieHnst 1a00paTOPHBIX 3aHITHH SIBISIOTCS:

— KOHKpeTH3alWsl TEOpPETHMYECKUX 3HAHWM, MOJNyYEHHbIX B IMPOLECCE JIEKLMM, MOBBIIEHHE MPOYHOCTU
YCBOCHMS U 3aKPETUICHUS M3y4aeMbIX 3HAHUA U YMEHHIL;

— YCBOCHHE YMEHHH HCCIIEI0BATELCKON Pa0OTHI;

— YCTAHOBJICHUE CBS3€Y TEOPHU C IPAKTHKOM;

— pa3BUTHE JIOTHYECKOr0 MBIIUICHHS;

— yMeHue BBIOMpATh ONTHMAaJbHBIA METO/ PELICHNS;

— MpuOOpeTeHHe HAaBBIKOB aHAJIM3A MOMYYEHHBIX PEe3yJbTaTOB;

— CcaMOIo3HaHke 00yYaIOIIMXCS U CAMOPa3BUTHE;

— KOHTPOJIb CaMOCTOATEIbHOU paboThl 00y4aroIMXCsl IO OCBOSHUIO Y4€OHON IUCIMIUIUHBI.

Kaxnoe mabopatopHoe 3aHATHE HAYMHAETCS C TOBTOPEHMS TEOPETHMYECKOro MaTepuaia (yCTHBIHA
onpoc). st 3TOro oueHb Ba)KHO YETKO CPOPMYIMPOBATH LIEJb 3aHATHSA M OCHOBHBIC 3HAHUS, YMEHHS M HABBIKY,
KOTOpbIe 00YJarommiicsi JOIDKEH MpHoOpecTH B TedeHne 3aHATusi. Ha 1abopaTOpHBIX 3aHATHAX MOTYT TPOBO-
JUThCS NPEyCMOTPEHHbIE pabodeil MporpaMMoil JesIoBble WIpbl, KOHTPOJbHbIE pabOThl, BBINOJHEHHE KEIiC-
3aJJaHH U MPaKTHKYIOIMX YNPa KHEHWH, TECTHPOBAHUE W ApP. B IIEJI0M aKTHBHOE 3aMHTEPECOBAHHOE ydacTHE
oOyyatonmmxcsi B yueOHOM Mporecce crocoOCTByeT Ooree TIyOOKOMY M3YyYEHHIO JWCIMIUIMHBI, TIOBBIIICHUIO
YPOBHSI KYJILTYPBl OYIYIHX CHCIHAIMCTOB U (JOPMHUPOBAHUIO OCHOB TpodeccHoHaNbHOr0 MbIuieHus. B xome
IpoBeICHNs y4eOHBIX 3aHATHI OTpa0aThIBAIOTCS YMEHHS NPUMEHATH IMOJMYYEHHbIE TEOPETHUECKHE 3HAHUSA B
Pa3IMYHBIX CUTYyaLMsX.

CaMocTosiTeIbHOE H3YYCHHUE TEOPETUIECCKOIO MaTEpHaJia.

TeopeTraeckuii MaTeprall Mo TeM TeMaM, KOTOphIe BBIHECEHBI HA CAMOCTOSTENFHOE M3ydeHne, 00 yJa-
IOILMIICS popabaThIBaeT B COOTBETCTBUM C BONPOCAMM I TIOATOTOBKHU K 3adeTy. K Hauaiy ceccun o0 ydaro-
IIMIiCSl TOTOBUT K ayJUTOPHOM paboTe ¢ mpenogaBaTesieM CIHCOK BOIPOCOB, KOTOPbIE HE yaJoch pa3odpaTh
CaMOCTOATENbHO B MEKCECCHOHHBIN mepuoa. IlakeT 3amanHuii 111 caMOCTOATEIbHON pabOThl PEKOMEH yeTCs
BBIJIaBaTh B HAUaJle CEMECTpa, ONPe IEIIVB NpeIeNIbHbIE CPOKHU MX BBHITIONHEHUS W cAadd. Pe3ynprars cam ocTos-
TEJIbHOW PabOThI KOHTPOJIMPYIOTCS TPEToJlaBaTeIeM U YUHUTHIBAIOTCS MPH MPOMEKYTOYHON aTTeCTalmu o0yJa-
oIIerocs. 3aaHmsl Uil CaMOCTOATEIBHOM PabOThI COCTABISIIOTCS, KaK TMPABHIO, IO TEMaM U BONPOCaM, TI0 KO-
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TOPBHIM HE TPEAYCMOTPEHBI ayJUTOPHBIC 3aHATHS, JIMOO TPEOYETCS JOMOIHUTEIBHO MPOpadoTaTh M IpOaHAIHU-
3UpOBaTh paccMaTpPHUBAEMBIil MperiofaBaTesieM y4eOHbIH MaTepuan B 00beMe 3arulaHApOBaHHBIX YacoB. [Ipu-
MEPHBIN KypC JEKLMI, COAEPKAHAE U METOAMKA BBITIOJIHCHUS PAKTUYECKUX 3aJaHUN, METOIMIECKUE PEKOMEH-
JALMM JIJIS CAaMOCTOsITeNbHOM paboTsl conepxkarcst B Y MK nuctumimivHb.

Iloozomoeka K yueOHbIM 3aHAMUAM.

B Xone moarotoBku K y4eOHOMY 3aHATHIO O0yJarONMMCS CIIeyeT BHUIMATEIILHO O3HAKOMHTBCS C IUTa-
HOM, BOIIPOCAMH, BBIHECEHHBIMH Ha O00CY)KICHHUE, M3YYUTh COOTBETCTBYIOIIHIA TEOPETHIECKHIII MaTEpral, mpe -
JaraeMyro Jmrepatypy. Henb3si orpaHMdMBaThCS TONBKO MMEIOLIEHCS ydeOHOW mmrepaTypoit (yaeOHMKaMu 1
y4eOHpIMU TIocoOmsIMH). OOpalieHne K MOHOTpamsIiM, CTaThsIM 3 CTIeIMAIBbHBIX JKypHAJIOB, XpECT OMAaTHHHBIM
BBIICP)KKAM, a TAKOKE K MaTepHaliaM CPeJICTB MacCOBOI MH(OPMAIWMH TIO3BOJIUT B 3HAYUTEIILHOH Mepe yriayOuTh
my4aeMyo MmpodlieMy, 4To pazHooOpa3ur nporecc ee odcyxaeHus. C Apyroi CTOPOHbI, 00yJIarONMMCS CIIE Y-
€T MOMHHUTH, YTO OHH JIOJDKHBI HE TPOCTO BOCIPOM3BOAMTH CYMMY TOJIydY€HHBIX 3HAHHIA 110 3a/1aHHOM TeMe, HO U
TBOPYECKU MEPEOCMBICIUTH CYIIECTBYIOIIME HA COBPEMEHHOM 3Talle Pa3BUTHS HAYKH MOJXOAB! K MOHUMAHHIO
TeX WIM UHBIX TPo0JIeM, SIBJICHUH, COOBITUI NPOJIEMOHCTPHUPOBATH M YOCTUTEIILHO apryMEHTHPOBATh COOCTBEH-
HYIO TIO3ULIO.

Buvinoanenue unoueudyanvuuix 3a0anuil.

s 3aKperieHrs TEOPeTUIECKOro MaTepuaia 00yJarommuecs mo KaXKaoi MPOHIeHHON TeMe BHITIONHS -
10T VHAMBUIYyalbHbIC 3a]iaHusl. BEITIONHEHNE MHAMBUAYAJIbHBIX 3a/laHHI MPU3BAHO OOpaTUTh BHUMaHUE 00 y4a-
IOIIMXCSl HA HAMOOJIEE CJIOXKHBIE, KIFOUEBBIE U IMCKYCCHOHHBIE ACTIEKTHI H3y4aeMOM TEMBbI, IOMOYb CHCTEM aTH-
3UpOBATh W JIy4Yllle YCBOWTH NPOWICHHBIA y4eOHbI MaTepral. MHauBUAyadbHbe 3aJaHAsI OOBIYHO CONEpIKAT
TECTBI, KOTOpPbIE MOTYT OBITh MCTIONB30BAHbBI KAaK JIJI MPOBEPKH 3HAHMI 00y AIOIIMXCS MPETOIaBaTeIeM B X0JIe
MPOBECHUS TIPOMEKYTOTHOTO KOHTPOJISA W aTTECTallui, TaK U JIJI CaMOIPOBEPKU 3HAHWI oOyuarommucst. J{s
Ka)XITOH TeMBI pa3paboTaH HeOOXOAMMBIN HAOOP TECTOBBIX 3a/1aHHH, B KOTOPHIX CKOHLIEHTPHPOBAHA 3HAYUTEIb-
Hasi ydeOHas mH(OpMaIMs, MMEIOIas HeMaJlOBaXKHOE MO3HABATENbHOE 3HAa4UeHHe. TecTHpOBaHHE MO3BOJISCT
TPETIONABATEIO HE TOJLKO OLCHUTH YCIIeBAEMOCTh 00y4aroIMXCsl Ha TF0OOM 3Tare MX 00yJdeHus, HO U 0Ka3aTh
YM TIOMOUIb B M3YYEHHH AUCIMIUIMHBL. [Ipu npoBeaeHMr caMOoTeCTHPOBaHMS 00YYaIOIMeCs] MOT'YT BBISIBUTH TOT
KpYT BONPOCOB, KOTOPBII YCBOIWIHN €1a00, U B JaJbHEHIIIEM 00paTUTh HA HUX 0CO00€ BHIMaHUE.

KoHTponb camocTosITeNbHOM paboThl 00YJAIONIMXCS 110 BBHITIONHEHHIO TECTOBBIX M MHBIX WHIUBHIYaTh-
HBIX 3aJ]aHUI OCYILECTBISIETCS MPEeroiaBaTeIeM C MOMOIIBI0 BEIOOPOYHOM M (PPOHTANBHOM MPOBEPOK Ha yued-
HBIX 3aHATHSIX.

ITpomesKyTOUYHBII KOHTPOJIb U aTTeCTALUS.

IIpoMeKyTOUHBII KOHTPOJIb 3HAHWA 1O OCHOBHBIM TEPMHHAM M MOHATHAM HM3y4aeMOM JUCIMILIMHBI
OCYIIECTBIIAETCS Ha Y4€OHbIX 3aHATHAX B BUIE YCTHOTO ONPOCA U TeCTUpOBaHMA. [Ipu MonroToBKe K ayAUTOp-
HBIM 3aHATHSIM OOYYaromyMcsi HeOOXOIUMO TIOBTOPUTH M3y4eHHBI MaTepuan. OOydaronmiicsi moiaydaeT J1o-
IyCK K cJlaye 3adeTa MpH YCIICIIHOM BBITIONIHEHHH BCEX BUIOB TEKYIIETO KOHTPOJISl U paboTe Ha yIeOHBIX 3aHs-
THSIX.

10. ITe peyeHb HHGOPMALMOHHBIX TEXHOJIOTHil, HCIIOJIb3YEMBbIX IPH OCYIECTBJCHHH 00pa30B a-
TeJIbHOIO NPoLecca 10 JUCHMILIHHE (MOAY/II0), BK/II0Yas IIe pe4YeHb IPOIrPaMMHOI0 0 0ecrieYe HU sl U ¥ H-
(opManHOHHBIX CIPABOYHBIX CHCTEM (IIPH HEOOXOIMMOCTH ).

O6pazoBatenbuplii Toprann OpnoBckoro 'AY Ha mwiatdopme elLearning Server 4G, pa3paboTdyuk
Hypermethod. Jloroop Ne 6/u ot 11.06.2013 1. (OOO "JlenB3a"), cpok aeicTBUSI —0€CCPOUHO.

B kauecTtBe mporpaMMHOro obecrieYeHHs HCTIONL3YIOTCS TMporpaMmbl oducHoro makera Microsoft
Windows 7, Microsoft Office 2010 standart, AuruBupyc Kaspersky Endpoint cranmapTHbIil.
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11. Onucanue MaTepHaIbHO-TeXHUY€eCKOI 0a3bl, HEO0X0IUMOIi 171 0CYIIeCTBJICHHSI 00Pa30 BATEJIbLHOTO

npouecca mo IMCHMIVInHE.

11.1. CnenuajabHble NOMeIEHUsI, YKOMIJIEKTOBAHHbIE CHIe M ATH3MPOBAHHON Mede IbI0 M TEXHUYeCKU MU
cpeacTBaMH 00yYe HUsl, CITY:KALLMMH JJIsl pe AcTaBJIeHUsl yue OHoii mH (opManuu 0016110/ ay1uTOpPHH

Haunme HoBaHHe crieNHATLHBIX MOMeIeHHi 1
ToMe HIeH Mii 1JIs1 CAaMOCTOSITeJIbHOW pPadoThI

OcHale HHOCTB CIeHAJIBHBIX MOMEIIeHN I M 110 MeIle Huii
JJISI CAMOCTOSAITEJILHOM PadoThI

yaeOHasl ayIUTOpHs JIJIsI 3aHATUN JICKIMOHHOTO
TUIIA, TPYIMOBBIX W WHIUBHAYAJIBHBIX KOH-
CyJbTaLMi

Crienanm3upoBaHHas MeOenb Ha, TocKa HACTEHHAS, Kade -
pa, pabouee mecto npenogaBatess. [Ipoexrop NEK M
402W, MpOEKIMOHHBI A JKpaH, aKyCTHIECKas CUCTeMa, TeJIe-
KOMM YHHKAIMOHHBIN 11IKa(), TOKYMEHT-KaMepa, YCWINTEb,
MUKPO(OH KOH(PEPEHIMOHHBIH, TIEPCOHAIBHBI KOMIBIOTEP.

nabopaTopusi OMOTEXHONOTHH - yuyeOHasl aynu-
TOpUS ISl TaOOPaTOPHBIX 3aHATHH, TPYIIOBBIX
Y WHIVBUIYaJbHBIX KOHCYJIbTAIMH, TEKYIIETO
KOHTPOJISL ¥ IPOMEKYTOYHOM aTTeCTallH

Crienmanmm3upoBaHHass MeOesb, JOoCKa HacTeHHas, Kadenapa,
pabodee MecTo NpernoaBaTels.

JlaGopatoprast wmukpouenrpudpyra TOTA 2, Tepmocrar
Termo 24-15, JHK-ammmdukatop DTlite 4, mukpockor
Olympus CX21, xamepa 11 BEpTHUKAJIBHOTO IeKTpodopesa
n uctounnk muranus BIO-RAD, mmodwmnbHas cymika; pe-
¢dpakromeTp RE 50D; yipTpa3ByKOBO# J€3MHTErpaTOop; Me-
ajgKka MarHUTHasi; BCTPAXUBATEIb MHKPOOHOIOr MY eCKUM;
nenrpudyra  mabopaTopHas; AHAM3aTOp  BJIAXKHOCTH
Sartorius MA 150, mabopaTopHBIli KOMIUIEKC AJISI TIPOBEIE-
mus [11[P-anamma, pedpakromerp Mettler Toledo RE 50,
pH-meTp/monomep Sartorius PP-25, Becsr Sartorius LA 230S

Kommekr nabopaTopHOi Nocyabl U PeakTHUBOB MO MPOBEIE-
HUIO J1a00paTOPHBIX MPAKTUKYMOB.

Komnbrorepsl ¢ BO3MOXXHOCTBIO BbIXOJA B ceThb VIHTEpHET,
KOMIIBIOTEpPHBIE MPOrpaMMbl JJisl 00pabOTKU pe3yibTaToB
WCCJIECTOBAHUM

KOMIIBIOTEPHBIN KJacc -yueOHas ayAUuTOpus st
3aHATHA  71a00paTOPHO-TIPAKTUYECKOr0  THIA,
IUIA TIPOBEJCHHUS TPYIIOBBIX W WHIWBHIYaJlb-
HBIX KOHCYJIbTAlWH, CaMOCTOATEIbHON paboTh

CrempampupoBanHas MeOenb, JOCKa HACTeHHas, pabodee
mecto mpenonaBarenst ¢ [1IK xommbrorepom, MFU Canon
LaserLet, mpuarep Canon LBP 290, mocka MHTepaKTHBHAS
IQBoard DVT TN092, IIK IntelCleron 850 MI'n, o6bemau-
HCHHBIC JIOKAJLHOM CETHIO C BBIXOJIOM B MHTEpHET (8 miT.),
JleHcTRyIOMIAS B YHHBEPCHUTETE ANIEKTPOHHO-
obpazoBarenbHas cpena, Oubmmoreuynsiii ¢oun (36C), Bu-
JICONPOSKTOp JJI JIEMOHCTpAIMK HM300paXkeHus pabovero
CTOJIa HA DKpaHe.

nabopartopusi IT1[P-amarsocTukm - ydeOHas
ayauTopust Ui 1a0OpaTOPHBIX 3aHATHH, TPyI-
TOBBIX W WHIWBUIYaJIbHBIX KOHCYJbTAIMH, Te-
KyIIEro KOHTPOJIS M TPOMEXKYTOYHOU aTTecTa-
11K

Crieranmm3upoBanHass MeOenb, JIOCKa HacTeHHas, Kadeapa,
pabodee MecTo NpernoaBaTelis, mKad BBITSHKHON 4 TIIT.

CrepwniBaTop MEIWIMHCKUNA TAPOBOM  aBTOMATHYECKHUMA
¢dopBakyymueiii  CIIBA-75-1-HH-1 mr, Owkc (kopoOka
Mummmens0yma) KD-18, 6akrepuimnnbiit o0yuarens OBII-
300 deTwIpexJIaMIIOBBIN ¢ OakTepuipaHoi Jammon JIbM-30,
crepwmmsatop Bo3aymHbld ['T1-80 CIIY-1 wiT., naMuHapHbIA
6oxc BABn-01, [Jencu-Jla-Metp (Densi - La - Metr), Becbl
Sartorius LA 230S, pedpaxromerp Mettler Toledo RE 50,
pH-metp/monomep Sartorius PP-25, naGopaTopHsiii pepmen-
tep Infors Minifors, porammonnslii ucnapuress Heidolph VV
Micro; BakyyMHbI HCTIApUTEIh; OFOKC CTEKISTHHBIN, ycTa-
HOBKa i1 TWTpoBanms; BuckozuMmuTp Oct-Banpna BITK-2;
npudop YmwkuBoii, MespauIa 1adopaTopras JIMI[1IM, menb-
mriia MPII, BopsiHas Gans-meiikep SWB 25, romorenmsartop
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Diax 900, cyxoxapoBori mkad EY 53, mpubop ans ropu-
30HTAJILHOTO 3NeKTpodope3a, KaMmepa NI BEPTHKAIHHOTO
anekTpodopesa, nadboparopHas MukpoueHTprpyra TOTA 2,
tepmoctar Termo 24-15, JHK-ammmdukatop DTlite 4,
mukpockonr Olympus CX21, uctounuk mmranmsi BIO-RAD,
aHamBaTop BIaXHOCTH Sartorius MA 150, maGopaTopHsIi
¢depmenrep Infors Minifors, omHOKaHaJIbHBIE W MHOTOKa-
HaJIbHbIEC IMIIETKH NIEPEMEHHOTO0 00beMa.

Komruiekt 1abopaTopHOi MOCYAbl U PEaKTHUBOB M0 TPOBEIE-
HUIO JTAOOpaTOPHBIX MPAKTUKYMOB.

KommbIoTepsl ¢ BO3MOXHOCTBIO BBIXOAA B ceTh MHTepHer,
KOMIILIOTEPHBIE TPOrpaMMBl JIJIsi 00pabOTKH pe3yabTaToB

HCCJIEe JOBaHHUI.
[Tomemenns 11 caMOCTOSTENbHON paboThI C CriermamusupoBanHas Me6eb; Cuctema KoM(pOPTHOTO KOH-
BO3MOXHOCTBIO MOAKMOYEHNS K IHTepHeTY B | AMIMOHMPOBAHUS ¢ (MOIOrpeBoM) GopM-GhaKTop-CIUINT-
obecrieueHreM JJOCTYTIA B SIEKTPOHHYIO HH- cucrema GREE (B xommuectse 3 enunn); KHiwkHbI ckaHep
(opmarrionHo-o0pa3oBaTenbHy0 cpexy Op- DJIAP-ITnanCkan A3-11; Kommexr obopymoBanus 11 3a-
noBckoro ['AY (uuranbHbIe 3aibl; SIEKTPOHHO- | LIMTHI MPOXO/a C MCTIONH30BAHUEM TEXHOJIIOTHH Pauoya-
MHPOPMAIMOHHBI M OT/Ie)1 HAy4HOH OuONvoTe- | CTOTHBIX MeTOK Gateway; KOMIUIEKT KOMIIbIOTEPHON TEXHHU-
KH) ku B cOope (Pabouast ctarms B coctaBe d*2400

MTDualCore PE-2160,1 GB 6400 DDR2,160GB (7200), Pa-
Oouas CTaHIMs CTy/ICHTA

(Ci5/2x22I'b/1000I' B/D VDR W/manumyasitopsl/MonuTop21.5
Samsung; Pa6ouas cranms, hp Compeg 670b T8100 15.4
"WXGA,120GB 5.4rpm, 1GB(1)DDR2,DVDR ; xnaBuatypa,
MBIIlb; B KOJIMYECTBE 9 €AMHHL] ¢ BO3MOXHOCTbIO MOAKIIIO-
yeHus K ceTu ViHTepHeT u o0ecreuenns JOCTyIa B 2JIeK-
TPOHHO- MHPOPMAIMOHHYIO0 00pa3zoBaTebHYyI0 cpeay Op-
nosckoro I'AY; TeneBmsop PHILIPAS 21 RT 1321/66; mud-
poBoii qukTohorn SONY /ICD-SX57 / MP3
playr,256Mb,5480mun,LCD,USB,2*AAA; kcepokonmpo-
BanbHbIN ammapaT MDY Xerox Work Centre3550 B kom-
IUIEKTE C JIOMOJHUTEJIbHBIM KapTpPUIKEM.

11.2. KoMmieKT JIMIIEH3MOHHOTO MPOrPaMMHOI0 00ecneYeHust

HaumeHnoBanue cneuuaibHbIX noMe- | IlepeyeHb JIMIEH3MOHHOI0 NPOrPaMMHOIro o0ecrieyeHusi. Pe k-
LIeHUIl M MoMe e HUi AJI1 CaMOCTO- | BU3MTHI MOATBEPKIAIOLIE I'0 TOKYMEHTA
TeJbHOU padoThl

ydaeOHasi ayauropus ais 3anstuid jekip- | Microsoft Windows Professional 8 sepcus 8 aBTopu3aimoHHbIH
OHHOTO THWIIA, TPYMNOBBHIX W HWHAWBHIY- | HOMep jmiemuara: 91766136ZZE1504

aJIbHBIX KOHCYJIbTALMM Homep juuensud: 61760053

naTta Belgauu HacTosmen mensun: 05.04.2013

CPOK AeHCTBUSA — 0€CCPOYHO.

Microsoft Office 2013 Russian Academic Bepcus 2013
aBTOPI3AIMOHHBIN HOMep NvreH3uaTa: 91766136ZZE1504

HoMmep Jmuemu: 61760053

narta Belmaun HacTosmen ey 05.04.2013

CPOK JEUCTBUSI — 0€CCPOTHO.

Autuupyc Kaspersky Endpoint Security nias 6u3neca —
Cranaaprablii Russian Edition

aBTop3aivonHblii Homep Jensnata: KL4863RATFQ

nmabopatopust OuorexHonorud - yueOnasi | Microsoft Windows Professional 8 Bepcust 8 aBTopr3almoHHbIi
ayauropust sl 1a0OpaTOpHBIX 3aHATHH, | HOMep Jmienuara: 91766136ZZE1504

IPYINOBBIX ¥ HMHAMBUAYaJIbHBIX KOH- | HOMep Jmuensun: 61760053

CyJNbTalMi, TEKYIIero KOHTPOJII M Mpo- | JaTa Bblaauu HacTosmel e 05.04.2013
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MEXYTOYHOHM aTTECTALMH

CPOK AeHCTBUS — 0€CCPOUHO.

Microsoft Office 2013 Russian Academic Bepcust 2013
aBTOPMBAIIMOHHBIA HOMep JmueuaTa: 91766136ZZE1504

HoMep ueH3un: 61760053

Jarta Belgaun Hactoame muensun: 05.04.2013

CPOK JIeHicTBUS — OECCPOUHO.

AntuBupyc Kaspersky Endpoint Security pas 6u3mneca —
Cranpnapraslii Russian Edition

aBTOpM3aIMoHHBI HoMep Jmiemnara: KL4863RATFQ

na6opatopus [I1P-nuarsocTuky - yaeo-
Hasi ayJUTOpHs ISl TabOpaTOPHBIX 3aHs-
THIl, TPYINOBBIX ¥ HWHANBUIYaIbHBIX
KOHCYJIbTAlMK, TEKYLIEro KOHTPOIs U
MPOMEKYTOYHON aTTEeCTalUA

Microsoft Windows Professional 8 Bepcust 8 aBTopm3almoHHbI#
HoMep JmiieHsuata: 91766136ZZE1504

HoMmep Jmuemu: 61760053

nata Beigaun Hactose memsun: 05.04.2013

CPOK AeHCTBUS — 0€CCPOUHO.

Microsoft Office 2013 Russian Academic sepcust 2013
aBTOPHM3ALMOHHBIN HOMep NuieH3uaTa: 91766136ZZE1504

Homep mersn: 61760053

nata Beigaun Hactosed mensun: 05.04.2013

CPOK JIeHCTBUSI — OECCPOUHO.

Auntuupyc Kaspersky Endpoint Security nias 6u3neca —
Craunaaptublii Russian Edition

aBTOpHM3aIMOHHBIN HoMep JvieH3vaTa: KL4863RATFQ

KOMIIBIOTEPHBI Kiacc - ydyeOHast ayau-
TOpwsl NS 3aHATHA  J1abopaTOpHO-
NPAaKTHY4EeCKOr0 THIA, JISI TPOBEICHHS
TPYIMOBBIX ¥ WHAWBUAYAJbHBIX KOH-
CYJbTAIMH, CAaMOCTOSATEIHHON PabOTHI

Microsoft Windows Professional 8 Bepcust 8 aBTopr3aimoHHbII
HoMmep Jmiensuata: 91766136ZZE1504

HoMmep Jmuemu: 61760053

narta Belmauu HacTosmen ey 05.04.2013

CPOK J1eHicTBUA — OECCPOUHO.

Microsoft Office 2013 Russian Academic sepcust 2013
aBTOPU3ALMOHHBIN HOMep JuueHsuaTa: 91766136ZZE1504

HoMmep ez 61760053

nara Bplmaun Hactosme mnnermsun: 05.04.2013

CPOK JIeHCTBUS — OECCPOUYHO.

Antuupyc Kaspersky Endpoint Security nas 6u3neca —
Cranaaptubrit Russian Edition

aBTopm3aimoHHpIi HoMep JmneH3nata: KLA863RATFQ

[ToMemenus s CaMOCTOSATENBHOM
paboTHI ¢ BOZMOKHOCTBIO TTOJIKITIOYUE-
Hus k HTepHeTy u obecrieueHuEeM
JOCTYMa B AJIEKTPOHHYIO HH(pOpMa-
LIMOHHO-00pazoBaTesbHyto cpeay Op-
noBckoro ['AY (uuTtanbHbIE 3a115I,
9IEKTPOHHO-HH(OPMAIIMOHHBINA OTENT
Hay4YHOU OMOIMOTEKH )

Hypermethod moroBop mokymku Ne 6/ or 11.06.2013 r. (OOO
«JlenBnay) cpok aeHcTBISI — OeCCpOdHO (HEOTPpaHUY CHHBIN JTOCTYT)
Microsoft Windows XP Professional

Homep mmemsmm: 61332573

Jata BblgaYM HACTOAIICH JIMIEH3MM: H/J CPOK JEUCTBUS —
OeccpoyHo.

Microsoft Win SL 8.1 Russian Academic Bepcus 8.1
(o6HOBIAEHHE 10 Microsoft Windows 10)

ABTOpPM3AIMOHHBIN HOMep JiieH3uaTta: 937674822ZE1607

Homep munemsnmn: 63807538

Hara Beymaum Hacrosmient mmensm: 09.07.2014 cpok nmevicTBust —
OeccpoyHo.

Microsoft Office 2013 Russian Academic Bepcust 2013
ABTOpM3AIMOHHBIN HOMep JiieHsnata: 91766136ZZE1504

Homep memsm: 61760053

Hara Beimaun HacTostme i mmersme: 05.04.2013

CPOK JEUCTBUSI — 0€CCPOTHO.

Microsoft Office Professional Plus 2007

Bepcus 2007

ABTOpM3AIMOHHBIN HOMep nHieH3uaTa: 62376358ZZE0906

Homep mumemsmm: 42392443

Hata Beimaun sHactosmel e 29.06.2007

Cpok neiicTBrs — O€CCPOTHO.
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AntuBupyc Kaspersky Endpoint Security pas 6u3neca —
Craunaapthblii Russian Edition
aBTOpHM3aIMOHHBIN HOoMep JvreH3vaTa: KL4863RATFQ

11.3. CoBpemeHHble mnpodeccHoHabHbIe 0a3bl JAHHBIX M HH(OPMAIMOHHBIE CIPABOYHbIE
CHCTEMBbI:

1. Hayunas oanekrponnas OuoOmuoreka eLIBRARY  https://elibrary.ru/defaultx.asp
(http://library.orelsau.ru/els-remote-access-by-subscription.php). OTkpsiThiii mocTym. Jlata oOpariie-
Hus 02.04.2021.

2. baza mannbix Polpred.com. O630p CMU. www.polpred.com. [ocTyn oTKpbITbiK. [laTa
obpamenus 02.04.2021.

3. ApxuB xypHaioB PAH. elibrary.ru u libnauka.ru (a3;mexrponnas 6ubanorexa u3aaTesb-
ctBa «Hayka»). Jloctyn oTkpbIThIi. JlaTa oOpamenus 02.04.2021.

4, Hanmonanehas snekrponHas oudmuoreka https://rusneb.ru/ HeorpanndeHHBINH HOCTYII.

5. SCopUS WWW.SCOPUS.COM  CYOIHIIEH3UOHHBIN IOTOBOP

6. www.springer.com , www.link.springer.com

12. KpuTepuu olleHKH 3HAHMIA CTYIeHTOB

B coorBeTcTBMM ¢ MOAYJIBHBIM HPUHILMIIOM O0Y4YEeHHS BECh y4eOHbII MaTepuas JUCIMIUINHGI 1EJUTCS Ha
3aBepIICHABIE OJIOKH — MOAYIH: Moaylb 1 «KadecTBo OromeTprudeckux oOpa3oB», Monyib 2 «MaTeMaTHko-
CTATUCTHUYECKNN aHAJIN3 JJISl M3y4YEeHUs OMOTEXHOIOIMYECKHX TPOLECCOBY.

I[To pesynpraTam ayIuTOpHON H CAMOCTOSITEIHLHON pabOoThI, OTIETOB MO TEMaM MOIYJIEH CTyIeHT HaOupa -
eT ompeIesI€HHoe KomuecTBO 0asuioB. Pacnpenenenue 6amwioB B ceMecTpe npuBeeHo B cxeme 1 «Pacnpenene-
HHe 0aJioB B CEMECTPEM.

B tabmmue 8 npencrapieHa 1kana nepecyéra 6auioB B COOTBETCTBYIOIIYIO aKaJeM U ECKYHO OLICHKY.

Tabmma 8 Illkana uHTepBaIbHBIX 0AJIIOB, COOTBETCTBYIOIIASI UTOTOBO OIICHKE

bamibHas ones- ot 0 mo 54 oT 55 1o 69 ot 70 no 84 ot 85 mo 100
Ka

3auger He 3aureno 3a4TeHo

besymnpedHoe ycBoeHHE CTYAEHTOM MOIYJS ydeOHOW MuCIMIUMHBI orneHrBaeTcs B 100 peHTHHroBBIX
6amwios («100% ycriexa).
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https://elibrary.ru/defaultx.asp
http://library.orelsau.ru/els-remote-access-by-subscription.php
http://www.polpred.com/
https://elibrary.ru/defaultx.asp?
https://www.libnauka.ru/
https://rusneb.ru/
http://www.scopus.com/
http://www.springer.com/
http://www.link.springer.com/

Cxema 1l PACHIPEJEJIEHUE BAJIJIOB B CEMECTPE

PesynpTupyronmii 6ai 3a paboTy B ceMecTpe U Ha UTOTOBOM JK3aMeHe/3aueTe
<100 6a10B

v \
Pabora B cemecTpe + HTorossrii <100 6axn0B
JK3aMeH/3a4e T

OcHoBHbBIE 0AJUIBI 110 pe3yIbma-
mam mexkyuje2o KOHmpo.Jisl SHAHUll <
60 0a/10B

> - OTYET MO MOJYJIO;
- oT4eT 1o JabopaTtopHOt paboTe;
- otueT o PT'P;

JlonoJHuTEIbLHBIE 0 AIbI

no pe3yibmamam camocmosimesib-
HOU pabombpl U yuacmusi 8 AKMUGHbIX
¢dopmax obyuenus

<25 ganioB

- JOMalllHee PelICHUE 3a/1a4;

- 3amuTa pedepara;
- paboTa C HHTEPHET - TPCHAKEPaAMHU;

- aKTUBHOE Y4YacCTHE B 3aHATHUSX, TIPOBO-
JMMBIX B aKTHBHOW popme

[HoompuTreabHbIE 0ANIBI
no pe3y1bmamam HayuHo-
UCCed08ameibCKOl U MBOPUECKOl
pabompr < 15 dannon
- OJIUMITHAIPBI;

- KOHKYPCBI;

- BEICTYIUICHHE Ha KOH(EpeHIHAX,
KPYIVIBIX CTOJIaX M T.IL.;

- My OJIMKAIMS CTAaTel;

- BBITNIOJIHEHHE WHAMBUIY aJbHBIX TBOP-
YeCKHUX 3aJaHui

KommyecTBO NPOMEXYTOYHBIX ATANOB KOHTPONS y4eOHOH paboThl CTyAeHTOB — 2, uxX ¢opma
IpEe/ICTAaBIACT IMCHbMEHHYIO KOHTPOJIBHYIO pa0OTy, MakcuMasbHas oneHka kaxaoro 30 OamioB. Cpoku
BBITIOJIHEHHSI  YCTAHABJIMBAIOTCS B 3aBHCHMOCTH OT KaJieHnapHoro IiaHa. [IpenonaBaTtens kadenpel, Beaynmi
3aHATHS CO CTYACHYECKOM Tpymmoi, o0s3aH MpoMHPOPMHUPOBATH 00 3TOM TpYIIly HA TEPBOM 3aHATHH B

ceMecTpe.
MakcuManbHasi CyMMa pPEHTHHTOBBIX OaioB 1Mo y4eOHOH JUCIMITIMHE 10 pe3ybTaTam
MPOMEXYTOUHBIX ATATOB KOHTPOJSL B ceMecTpe cocTaBisieT 60.
HesiBka cTymeHTta Ha TPOMEKYTOUHBIH KOHTPOIL B YCTAHOBJICHHBIH CPOK OLICHMBAETCS HYJIEBHIM
O0amiom. [lononaurensHble 2-3  OHA I OTYETHOCTHM TI0  MPOMYIIEHHBIM — KOHTPOJBHBIM — TOYKAM
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YCTaHABIMBAIOTCS TMPETIO/IaBaTeNIeM WIH 3aBEIYIOLIIMM COOTBETCTBYIOMIEH KageIpoii B KOHIE KaXKI0To MeCsIa
cemecTpa.

CryneHT, HAOpaBIIMI B CEMECTPe CyMMY OaJlJIoB MEHbIIIEC yKa3aHHOM, HO He MeHee 20 6aioB, MOXET
«100paTh» HeJOCTAIONMe OaJuTbl B TEYCHUE TMOCIICIHEH HeJeN ceMecTpa Mepe/l HadaioM 3K3aMeHAIMOHHON
ceccur. Ompoc, Kak NMpaBuiIo, TPOBOIUTCS MPETIOIaBATENEM, IPOBOAMBIINM B CEMECTPE 3aHATHS CO CTYACHTaMH
JlaHHOH ydeOHol rpymmel. B TedeHue nocnegHe Hellen ceMecTpa 3aBeayrommid kadeapoii 00s13aH obecrneyuTh
paboTy y4eOHBIX 1a0OpaTopuii W MPEeIOCTABUTh BO3MOXKHOCTH CTYJEHTAM, UMEIOIIMM 3aJ0JDKCHHOCTH TIO
71a00paTOPHOMY MPaKTUKYyMY, JIMKBUIMPOBATH €€.

CryneHraM, WMEBIIMM 33/I0JDKEHHOCTH T0 HEYBAXKUTENHHOM TNPUYMHE M JIMKBHIMPOBABIIMM €€ B
TIOCJICTHIOI0 HEJIEI0 CEeMECTpa, MPEToiaBaTellb BHICTABISICT B BEJAOMOCTh MUHUMAJIbHBIA PEUTHHTOBBIN OaIut
(55).

JU1s CTyAEHTOB, NMOKA3aBIIMX B TEYEHHWE CEMECTpa BBICOKHE pE3yJIbTaThl B M3YYCHHH Y4eOHOMH
JVCIMIUIMHBI, yCTaHABIMBAIOTCs mnoouipeHuss. CTyaeHT, HaOpaBLIIMI MO Kypcy Ha TNPOMEKYTOYHBIX 3Tanax
cyMmMy oT 55 10 60 6asioB, IMEET NPaBO MOMYYUTh 3a4eT 03 IOMOIHATEIILHOTO ONpoca.

B Be1oMOCTh M 3a4€THYIO KHIDKKY CTY/ICHTa UTOrOBast OIeHKa TPOCTABIIAETCS B PEHTHUHIOBBIX Oajuiax u
B BUJIC 3aUeTa.
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JIUCT PETUCTPAIIMY U3MEHEHU I

Homep TekcT MI3MeHEeHUs IIpuka3, npoToKo.JI 3a-
H3MEHEeHHUS ceJaHMs YYEHOro co-
BeTa YHUBEPCUTETA
Ne Hara
1. 00O «OneKTpOHHOE N31aTEIBCTBO [Tporokon Ne 1 | 10.09.2021

FOPAUT» Jlorosop Ne 29 Ha oxazanue
YCIYr 110 IpeAocTaBIeHU O focTyna K bC
n3narenbscTa «FOPAUT» ot 29.08.2021r.

2. KasperskyEndpointSecurity mist Ousneca - ITporoxom Ne 1 | 10.09.2021
Crangaptabiit RussianEdition, HOMep Jiu-
nensun: 17E0-190903-121915-383-1099
cpok aeiictBus ¢ 03.09.2021 mo 10.09.2021

T.
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[IpunoxeHue
MMHHCTEPCTBO CEJIBCKOI'O XO3S5I1ICTBA PdD
OEJIEPAJIBHOE TOCYIAPCTBEHHOE BIO/PKETHOE OBPA3OBATEJIBHOE

YUYPEXJIEHUE BBICIIEI'O OBPA30OBAHMS «OPJIOBCKUIA I'OCYIAPCTBEHHbIN
ATPAPHbBIN YHUBEPCUTET VIMEHU H.B. TIAPAXUHA»

®OH/J OHEHOYHbBIX CPEICTB

o AMCHMIIJINHE

TEXHOJIOTHSI MHUKPOKJOHAJIBHOI'O PASMHOJXEHWS PACTEHUI

Hanpasnenue noaroroBku 19.03.01 - BUOTEXHOJIOT' USA

VYposensb Briciiero oopazoBannsi BAKAJTABPUAT
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1. Hepeueub Komnemeuum? C yKazanuem manoe ux 4)opmupoeamm 6 npouecce oceoe-

HUA 00pa306amenbHON NPOPAMMbL

Haumenosanue OUECHOYHO20

Koo xonmponu- cpedcmea
pyemoii komne- | Konumponupyemvie pazoenvt | Yposenu oceo-
menyuu (unu ee (membl) OucuunIUHbL eHus Komne-
yacmu) u ee (pe3ynromamol no pazoenam) menuuu Tekywuit Kon- Ipome-
dopmynupoexa mpop JHcymounas
ammecma-
uus
OIlK —2 - OCBOEHHE TEOPETHUECKUX Toporoseii | Bonpockr s
CIIOCOOHOCTB U OCHOB 1 METOIUYECKUX CaMOIIPOBEPKH,
TOTOBHOCTL  MC- | pphiHIUIIOB Ky/IbTHBHPOBA- -
TOMB30BATE  OC~ | gy KIETOK BBICIIMX PAacTe- y y
HOBHBIE  3aKOHBI " Iloppmmennsiit | Tect, THUIIOBOM
HUM ¥ 03HAKOMJIEHUE ¢ (yH-
€CTEeCTBCHHOHAY - pacuer
HpIX gy g | AAMEHTATBHBIME M ITPHKIIA/I- —
npodeccuonann- | HBIMH aCIIeKTaMH HCTIONb30- Bricokuit 3ajmaHuMs A | Bompockl K
i BaHM KYJIbTHBUPYEMBIX pac- CaMOCTOATCIIb- 3a4eTy.
HOM  JIesITeNLHO- Ky. pYy: p o 6 '
cTH, mpEMersTh | THTCIBHBIX KICTOK. HOHU paooThl | pPTOroBEIE
CTYZIEHTOB, pe-
METONIBl MaTeMa- | - CenTHYECKHUE MPOLETYPHI I10 mgélne (;I/ITp . TECTEI
THICCKOro aHaii- | [1oyyeHUI0 U MaCCUPOBAHUIO LHOHHBIX yH
3a M MOICIMPO- | yeanryCHBIX U CYCIIEH3UOHHBIX
BaHWs, TEOpPETHYC- . MPAKTUYECKIX
KYJIbTYp; TMPOU3BOIAUTH y4eT
CKOTO M OKCIIepu- o 3aja4
rokaszareneil pocra KIeTou-
MEHTaJBHOrO  HUC-
- HBIX KYJABTYp, OLEHKY UX
TTK =0 JKU3HECITOCOOHOCTH M MOP- = = B
OpOTOBBI OTPOCHI  JUIA
CIOCOGHOCTE TIpO- (ostornyeckux Xapakrepu- p caM(l;)n —
CTHK; OIPEENsATh HampaBlie- POBCPKH,
BOJIUTH CTaHAAPT- TecT
e W ceprigu HUEe MopQoreHesa B KylIbType
p KIIeTOK M Tkameii ma ocHope | IIoBbIieHHBIN | Tect, TUIOBOM
KallMOHHBIC HCIIbI-
BapbUPOBAaHUSA COOTHOIICHUSA pacHer B
TaHUA CBIPbs, TO- " OIIPOCHI K
ToBOH  TIHOT AQyKCMHOB W LHWTOKMHHUHOB B Beicoxuit 3amaHus JUTS 3ayery,
TpOAYK MMHUTATCIBbHOU CPCAc; MpUME- CaMOCTOSATEIIb- HTOTOBEIE
M TCXHONOIMMC- | ygr, 3nanus 00 OCOOEHHO- HOi paGOTEI TeCTDL
CKHX TIPOTICCCOB CTSX KYJIBTHBHPYEMBIX pac- CTY/ICHTOB, pe-
TUTEIBHBIX KIETOK IPHU OCY- IeHHe  CHTYya-
[IECTBJICHUN OWOTEXHOJIOTH- [IMOHHBIX "
YCCKUX IMPOLECCOB Ha HX OC- IIPAKTUYECKUX
HOBE 3a1a4
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2. Onucanue nokazameineil u Kpumepues oUeHUBAHUA YPOGHA NPUOOPEMEHHBIX KOMNEMEH YUl HA
PAa3IUYHbBIX IMANAX UX HOPMUPOBAHUS

Koo konmponu-
pyemoit Komne-
menyuu (unu ee

Kpumepuu 6 coomeemcmeuu c ypoenem 0c6oeHus 0CHOBHOIL
npogheccuonanvHoll 00paz06amenbHoll NPOZPAMMbL

Texnonozuu
dopmuposanus

nopozoewtii ROBBIUEHH LI 8bICOKUIL
uacmu) (6azoentii) (xopouio) (omauuno)
(vooenemeopumeio- 70-84 6annos 85-100 6annos
HO)
55-69 6annos
OIIK-2 3naem: 3naem 3naem: Jlexuuu v pax-
NPUHIKIBl W TPS- | OCHOBHBIC TEPMUHBL | o THYECKHE 3aHS-
OoBaHUS K OpraHu- | (KIOHAJbHOE  pas- NpHMEHEHHsS Me- | THA C HCTIOJIB30-
3aI[uu 63/10TeXH0J10- MHOXKEHHE, H30IH- | Lo o enonon | BaHMEM akTHE-
TMYeCKol  Jiabopa- | pOBaHHBIC  TKaHH, W3ONAAN U KyiTb- | HPIX 1 HHTEPaK-
TOpPHHU, OCOOEHHO- | KAJIIyC W Jp.), CO- THBHPOBAHHA THBHBIX IPHE-
CTH  TPUMEHEHHS | Iep>KaHuE METOJIOB KAJUTYCHBIX  Tka- | MOB 00yueHHSL.
METO/IMK M METONOB | M METOIHK, 0CO- | .. PASHBIX BHIIOB CaMOCTOSTEIb-
TMPP. OCHHOCTH HX TIPH- pacTeHmii. Has pabora.
MEHCHHS, OTHOIIIC-
HHE pacTeHu K
CBETY, BJare, BO3-
IyxXy, Makpo- H
MHUKPOIJICMECHTAM;
OCHOBHBIEC TEPMHUHBI
(cenmexkTuBHBIE Cpe-
JIbI, TOPMOHBI, BH-
TaMHUHBI,  ajarnTa-
U,  CTPECCOBBIE
(hakTopsl u JIp.)
Ymeem: Ymeem: Ymeem: Jlexkuyu v npax-
HCMOMB30BaTh UIeHTH(QUIUIPO- UCIIONIB30BaTh THHYCCKHC 3aH -
TIPUHIUIBL 1 0CO- | oo g Opraubl, TKa- | OCOOEHHOCTH Kaj- | THS € HCIIOIb30-
GenHocTd  mpose- HU, KJIETKM W Opra- | JyCHbIX  KiIeTOK | BAHNEM aKTHB-
JeHUsT OMOTEXHOJIO- HOMABI  KIETOK V| i ddxbekTuBHO- | HBIX H HHTEPAK-
THHeCKHX paboT Ha pacTeHuil, WM30MH- | TO UX BblAeieHus. | THBHBIXIPUE-
TIPAKTHIIE. pOBaTk  KAUTYCHBIC |  pcrosn30BaTh MOB 00yHCHH.
MEPHCTEMBI, BBICA- | ceneKTHBHbIE Cpe- CamocTosTes-
KMBATb Ha THTA- | qr  nng  or6opa | o7 pabora.
TEJIbHBIE CPEZIB. | pacTeHMii-
Hcnone3oBatek 0co- pereHepaHToB,
OCHHOCTH  HOATO- YCTOMYHBBIX K

TOBKU TTUTATEIHHBIX
cpen 3hHeKTUBHOTO
poBeaeHUsT  Ouo-
TEXHOJIOTUYECKUX
paboT Ha MPAKTUKE

CTpECCOBBIM  (pak-
TOpaM.

Bnaoeem:
METOJAMU U METO-
TUKaMH  TIPOBeEIe-

HUSA OMOTEXHOJOIH-
YECKUX padoT.

Bnaoeem:
UHCTPYMEHTAPHEM,
npubdopamu, 060py-
JIOBaHMEM, METO/1a-

Bnaoeem:

WHCTPYMEHTaMH1
JUIsL U30JIALUU U
CTEpWIN3aL U

Jlexuuu u npax-
THYECKHE 3aH -
THS C UCITOJIB30-
BaHHEM aKTHB-
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MH 1 METOAUKaMU

KaJIUTYCHBIX TKa-

HBIX U UHTCPAK-

OMOTEXHOJIOTHYE- HEH. TUBHBIX IPUE-

CKHX paboT. MOB OOy4EHHSI.
CaMocTosTeIb-
Has paboTa.

MK — 9 3naem. Buaem: 3naem: Jlekuuu u npax-
COMCPHARMC MCTO™ |\ GernocTH 1pH- | OCOBEHHOCTH THICCKAC 3aH -
AOB M MCTOIMK 1O |\ /op el METOMMK 1 | TIOATOTOBKHU W Hc- | TUS C HCIIOIB30-

IIOHATIBHOMY  Pa3~ | \\oton0B  MuKpoO- | mOnb30BaHMs ce- | BAHMEM aKTHB-
MHOMCHHUIO * PaCTe- | o poHanpHoro  pas- | JIEKTMBHBIX cpe, | HPIX M HHTEpak-

HuH, paBuia pado- MHOKEHHUSI pasHbIX | MeTOIbI 0TOOpa THBHBIX PUE-
ThL TIPH CTCPHIIM3A- | o) op pacreHuil. | yCTONYMBBIX K MOB OOYYCHH .
U HHCTPYMCHTA- | oy ekanme  MeTo- | cTpeccam pacte- | CaMocTosTenb-
pui, — HOATOTOBKE | \op 'y meromuk mo | Huii- Has paboTa

MMUTATCIIBHBIX CPCA

COCTaBIIEHMIO  C€- | PETEHEPAHTOB.
H  PACTHTENBHOTO | \o ik opet,
Marepuaa.
Vmeem: Vmeem: Vmeem: Jlexuuu u mpax-
MOATOTOBUTL UL | o g TBEpABIE | COCTABIATH THYICCKHE 3aH-
pa6f)TH TAMIHAD™ | 4 pusoBanHbIe TBepAble arapuzo- | THA C HCIOIB30-
HbIA OOKC, mpocTe- cpensl IS MHKPO- | BaHHBIE U CyCIIeH- | BAHUEM aKTHB-
PHIM30BATh MPHGO- | /o oro pas- | 3MOHHBIE  cellek- | HPIX 1 HHTCpaK-
pet 1 obopynosa- MHOXXEHUS, WJICH- | TABHBIE cpenbl TUBHBIX IPH E-
HHE, TOTOBUTE | 1) bunmposats  op- | st otGopa Qopm | MOB OOydCHHUS.
TBCPABIC — ATAPH30- | Lapy Tkamm, KieT- | ¢ u3MeHeHHbIM | CAMOCTOSTEIb-
BAllHbIC W CYCICH= 1 oy v pacrenmii, | remerHueckim Has pabora
SHOHHBIC ITHTATCIIB- H30JIMPOBATh U | CTaTycom, ocy-
HBIC CPEIbL, BRIANC | oy tuBHpOBaTS IIECTBJIATH  HWH-
HSATh KAIIYCHBIC | o iycHBle  MEpH- | IYKIWIO  OPTAaHo-
TKAHH. CTEMBI, BLICAKMBATh | TEHE3a PACTEHHU
HAa  NMTATEIbHBIE | U3 KaJLTyCHOM
cpenpl, OCYIIECTB- | TKAHH WA  OT-
JIATH WHIYKIUIO Op- | JENBHBIX KIETOK,
raHoreHe3a pacTe- | OCYLIECTBIATH
HUI B KaJUIyCHOH | LIEJICHANPABJICH-
TKAaHH, OCYIIECTB- | HBIH OTOOp pere-
JATh  KJIOHAJBHOE | HEPAHTOB.
MHUKPOPa3MHOXKE- [TogroToBUTh MTH-
HHE PACTCHUH. TaTeJIbHbIE CPEbl
UHIUBUIYAIBHO
IUIS Ka)KJ0ro BUJA
pacTeHuil ¢ Hc-
M0JIb30BaHUEM
CTUMYJIATOPOB M
WHTUOUTOPOB pO-
cra.
Bnaoeem: Braoeem: Braoeem: Jlexiium u mpax-
MHCTPYMCHTAPUEM, |y crpymenTapuem, | MeTogamu otGopa | THUCCKUE 3aHsI-

npubopamu, obopy-
JIOBaHUEM, METOJa-
MU U MCETOAWKAMU
OMOTEXHOJIOTHYC-

npubdopamu, 060py-
JOBaHHEM, METO/Ia-
MH U METOAUKaMH

MHKPOKIOHAJIBHOTO

YCTOMYMBBIX K
cTpeccaM pacre-
HUM-
pETEHEPaHTOB,

THS C UCIIOJIB30-
BAaHHUEM aKTHB-
HBIX U UHTEPAK-
TUBHBIX TP E-
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CKHX padoT. PasMHOXCHHMS Pac- | yycrpymentapu- | MOB OOydCHHS.

TE€HUU B KyJIbType €M, METOJIaMH Camocrosrens-
in vitro. 3dxpeKTHBHOTO Has paboTa
UCIOJIb30BaHUS

TOPMOHOB U BU-
TaMUHOB IIPU
MHUKPOKJIOHAITb-
HOM pa3MHOXe-
HUU PACTECHUM

3. Tunoevie KOHmMpOBLHBIE 3A0AHUA UTU UHBIE MAMEPUAIbL, HEOOX00UMbLE 01 OYEeHKU 3HAHUIL,
YMeHUIl, HABBIKOG U (UI) ONbIMA OeAMENbHOCHU, XAPAKMEPUYIOUWUX IMansvt hopmuposanus
KOMRemeHuuil 8 npoyecce 0C60EHUsL OCHOBHOU NPOPeCCUOHATbHOI 00PA308AMENbLHON NPOZPAMMDL

OneHoOYHBIE CpeICTBA IJIS POBe/Ie HUSI MPOMEKYTOYHOH aTTeCTAlMU

Bomnpocsl aj1s1 camocTOATE ILHOM Pad0ThI

1. Yto takoe «KnoHanpHOE MUKPOPA3MHOKEHUE PACTCHUI».
2. [lpenmyiecTBa KIOHAIBHOTO MUKPOPa3MHOXEHHS PACTEHUM 110 CPaBHEHUIO C TPAJAULIMOHHBIMU M €-
TOJIaMU Pa3MHOKEHU .
3. ObnacTu mpuMeHEHHS KIOHAJIBHOTO MHKPOPa3MHOXEHU S PaCTCHUM.
4. Korga 1 ans Kakux KyJlbTyp ObUI BIIEpBbIE pa3paboTaH METO/] KIOHAJIBHOTO MUKPOPAa3MHOKEHUS
pacTeHU .
5. Tumnsl KIOHATBHOTO MUKPOPa3MHOKEHUSL.
6. Pa3MHOXEHME paCTEHNH METOAOM AKTUBALIUU CYLIECTBYIOLIMX B PACTEHUU MEPUCTEM.
7. Pa3MHOXeHME paCTEHU I MUKPOUYEPEHKOBAaHUEM U MUKPOKITYOHSIMH.
8. PasmMHOXeHHE pacTeHU I METOAOM MHIYKIIMY BO3ZHUKHOBEHUS a/IBEHTUBHBIX 10OETOB.
9. IlonyyeHre KaJUTyCHOM TKaHM C MOCJIEIYIOLIEH MHIYKIIMEH OpraHoreHe3a Wi 3 MOpHOUI0TEHE3a.
Henocratku 3T0ro MeToa KIOHAJIbHOTO MUKPOPa3MHOKEH U
10. Yem oOycnoBiieHa reHeTHYEeCKasi U3MEHUNBOCTb KylIbTUBUPYEMBIX KIETOK PACTEHH ?
11. CiocoObI 0370pOBICHHS ITOCAIOYHOTO MaTeprasa OT BUPYCOB.
12. OcHOBHBIE ATAIbl KIOHAJIbHOTO MUKPOPa3MHOKEHUSI PACTEHUH.
13. U3onupoBaHue U CTEPHIIN3ALIUSI SKCIIIAHTA.
14. Xumuueckuii coctaB MUTATEILHOM Cpeibl Ha pa3HBIX ATanax KIOHAIbHOIO MUKPOPA3MHOKEHUS
pacTeHU .
15. Akxinmarn3anus MUKPOKIOHOB.
16. BnusiHue reHeTnueckuX (pakTopoB Ha KJIOHATFHOE MUKPOPA3MHOKEHHUE PACTCHHIA.
17. Kakue ¢uszmdeckre (Hakropbl BIUSIOT HA Pa3MHOKEHUE PACTEHUM in  Vitro.
18. Posib pMTOrOpMOHOB B MHUKPOPA3MHOKEHUH PACTCHUII.
19. YcnoBusi, He0OX0AUMBIE ISl MUKPOPAa3MHOXEHUS PAaCTCHUH.
20. Texauyeckue TPYIHOCTH KIOHAIBHOTO MUKPOPa3MHOKEHHUSL.
21. Butpudukanus ¥ IpUYNHBI €€ BO3HUKHOBEHUS.
22. DnureHeTn4eckas K3MEHYMBOCTh PACTEHUH, TOTy4aeMbIX In Vitro.
23. 'eneTnyeckast U3MEHYMBOCTbh MUKPOKIOHOB.
24. OcobeHHOCTH pa3MHOXKEHHUS JIEPEBBEB I Vitro.
25. PeroBeHanu3anys TKaHEH JPEBECHBIX PACTEHUH U €€ POJIb B KIIOHAJIbHOM MUKPOPa3MHOKEHUHU
JPEBECHBIX IOPO/I.
26. MeTo/bl KIIOHAJIIBHOT'O MUKPOPa3MHOKEHHUSI IEPEBbEB.
277. Pa3MHOXEHHE MacIMYHOM MaJIbMbI In VItro.
28. TlepcreKTUBBI HCITOJIB30BAHUS KIIOHAJIBHOTO Pa3MHOXKEHUS B JIECHON OMOTEXHOJIOTHH.
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Bomnpocsl k 3auéTy

1. OcHOBHBIE 3TaIbI PA3BUTUSI ONOTEXHOIOTUH. Pe3ynbTaThl 1 MepCHIEeKTUBBI.

2. 3amauu OMOTEXHOJIOTUH PACTEHUM.

3. Boicume pacTeHus Kak OOBEKThl OMOTEXHOJIOTHH.

4. Uctopus pa3BUTHS METOAA KIETOUYHON U TKAHEBON OMOTEXHOJIOTUU.

5. OCHOBHBIE HANIPABJICHUS KIIETOYHON OMOTEXHOJIOTHH.

6. KamtycHble KylIbTypbl PacTeHUU.

7. KiieTka-ocHOBa )KU3HU OMOJIOTHYECKUX OOBEKTOB.

8. enudepennmanus-ocHoBa GOpMUPOBAHUS KIETOYHBIX KYIIBTYP.

9. KamtycHble KylnbTYpbl PacTeHUU.

10. CycrieH3MOHHBIE KYJIbTYPbl PACTCHUU.

11. M3onupoBaHHbIE IPOTOIIACTHI.

12. Mopdorenes B KIETOUHBIX KyJIbTypax PacTeHUM.

13. KnonanpHOE pa3MHOKEHHUE PACTEHUM U TPAKTUYECKOE TTPUMEHEHHUE.

14. MeTo1bI KIETOYHON MHKEHEPUH PACTCHUH.

15. MounekynsipHble OCHOBBI TEeHETHYECKON UHKEHEPHUU.

16. OcHOBHBIE 3Talbl CO3/1aHUS TPAHCTEHHBIX PACTEHUM.

17. 'eneTnyeckass HHKEHEPUS MPOKAPUOT.

18. I'eneTnyeckasi UH)XEHEPUS PaCTEHU.

19. Konnekuuu 1 KppoOaHKH KaJUTyCHBIX KYJIBTYD.

20. CoxpaHeHHE OPTaHU3MOB U KIIE€TOYHBIX KYJIBTYP.

21. OCHOBBI KpHOCOXpAHEHHS PACTEHUH.

22. Vcnonp3oBaHUe OMOTEXHOIOTUH B CEIEKIIUU PACTEHUH MO CIIeIMaIbHBIM HaIPaBICHHUSM.

23. MexayHapo/Hasl 3aKoHoJaTenbHas 6a3a 1o 6M00e30aCHOCTH M €€ pealn3aLUsL.

24. Poccuiickas 3akoHOAaTeNbHas 0a3a 1Mo O0M00e30MacHOCTH U €€ peanu3aIiusl.

25. TpeboBaHus K OpraHU3aIluU OMOTEXHOIOTUYECKON JTabopaToOpuu.

26. OcHOBHbIE pUOOPBI U 0OOpyaoBaHHE Ui Y(PPEeKTUBHOIO (DyHKIIMOHUPOBaHUS JdabopaTopuu
OMOTEXHOJIOTUU PACTEHUM.

27. IlpaBuiia cTepuiIM3alii HHCTPYMEHTOB, IIPUOOPOB M 000PYIOBAHHMSL.

28. IlpaBuiia NOATOTOBKU PACTUTENBHOIO MaTepHalla U €ro CTEPUIIM3aLHsL.

29. MeToabl NpUTOTOBJICHUS TUTATEIbHBIX U CEIEKTUBHBIX CPEL.

30. 3HaueHHe MAKpO- U MUKPOIJIEMEHTOB B A(HEKTUBHOCTU OpPraHOTeHE3a PaCTeHUI U3 KIETOYHOU
KYJIBTYpPBl WJIHM KYJIbTYpPHl TKaHEH.

31. 3HaueHre BUTAMHUHOB, TOPMOHOB B 3(MpeKTMBHOCTH OPraHOTEHE3a PACTEHUH U3 KIETOUYHOM Kylb-
TYpbl WJIH KYJIBTYPbl TKaHEH.

32. lNonydyeHne KaITyCHOW TKaHW M3 JTUCTHEB Tabaka, METyHUHU, KOpHEH 0000B, ropoxa, TKaHel MO p-
KOBH.

33. [losydeHue KaUTyCHOM TKaHHW M3 HE3PEJIbIX 3apObIIIEH U y3JI0B KyIICHUS OJHOJETHUX U MHOTO-
JIETHUX 3JIaKOB.

34. MeTozibl NPUTOTOBJIEHUS CYCIIEH3UOHHOM KyJbTYpBI.

35. Cenexuus pacTeHu i - QU TOPEKYIBTUBATOPOB METOJJaMU OMOTEXHOJIOTHH.
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Ilepeyenns TeM pedeparoB

Tema Ne 1 MeToapl KyJIbTUBUPOBAHHUS In VItro KJIETOK W TKAHEH BBICIIMX pacTEHUI

Tema Ne 2 CycrieH3MOHHBIE KyJIbTYpBI

Tema Ne 3 KynpTuBHpOBaHNE OAMHOYHBIX KIIETOK

Tema Ne 4 JTudpepeHIupoBKa KIETOK B KyJABTYpE Un Vitro

Tema Ne 5 buoTexHOI0rMM Ha OCHOBE KYJIIbTUBUPYEMBIX KJIETOK, TKAHEH U OpPraHOB

Tema Ne 6 buoTexHoa0THs KIOHAIBHOTO MUKPOPAa3MHOKEHUS U O370POBJICHUS PACTEHUII.
Tema Ne 7 Hcmonb30BaHue METO/1a IMOPHUOKYIBTYPHI

Tema Ne 8 'enetnueckast TpaHchopManms pacTeHUN

Tema Ne 9 Hcnonp3oBaHue KylbTYp PaCTHUTEIBHBIX KIETOK JUISi COXpaHEHHs TeHO(OH1a BBICIIMX pac-
TEHUU.

Tema Ne 10 MeToibl K1€TOUHON MHKEHEPUU PACTEHUI.

Tema Ne 11 MouekynspHble OCHOBBI TEHETUUECKON MHKEHEPUH.

Tema No 12 OcHOBHBIE ATaIbl CO3IAHUSI TPAHCTEHHBIX PACTEHUH.

Tema Ne 13 ['eHeTnyeckass MH)KEHEPUS MPOKAPUOT.

Tema Nel4 T'enermueckass HHXKEHEPHS PACTCHUH.

Tema Ne 15 Konnekunu u KpuoOaHKH KaJUTYCHBIX KYJIBTYD.

Tema Ne 16 CoxpaHeHne opraHu3MOB U KIETOYHBIX KYJIBTYP.

Tema Ne 17 OCHOBBI KpHOCOXpaHEHUS PACTEHUIA.

4. Memoouueckue mamepuansl, onpeoensouue npouedypvl OUECHUSAHUA 3HAHUI, YMEHUl, HAB bl-
K06 u (unu) onvima 0eamenbHOCHU, XaAPAKMepusylouux Imansl Yopmupoeanus KOMnemenyui

OCHOBHBIM KpUTEpUEM OIICHKHM 3HAHUU SBJISETCS COCOOHOCTh CTYAEHTA CAMOCTOSITENIEHO paldo-
TaThb C U3y4a€MbIMH METO/IaMH, IPUMEHSTh UX IPAKTUYECKH, B TOM YHCII€ CBOOOIHO BJIAJI€Th KOMII b-
FOTEPOM M NPUKIAAHBIMU IPOrpaMMaMH, YMETb UHTEPIIPETUPOBATH U aHATU3UPOBATh [OJIyYEHHBIE P e-
3ynbTaThl. J[OMOMHUTEIBHBIM KPUTEPUEM SIBJIIETCS YETKOCTh M IITyOMHA NMOHHWMAHUS METO/OB, B UX
MPaKTUYECKOM NPUMEHEHUU. BaXHBIM KpUTEpHEM TakKe SBJIETCS CIOCOOHOCTh CAMOCTOSTENIBHO
pa3dupaThCs B COBPEMEHHOM IUTEpaType M0 COBPEMEHHBIM HaIllPaBICHUAM HallMOHATBHBIX IPUOPHUTE-
TOB B OMOTEXHOJIOTUH , B TOM YHUCIIE 3apyOexHOU JInTepaType.

B nponecce 00ydyeHus CTYIEHT JOJKEH BBINOJIHUTH JaO0OpaTOpHbIE PabOThl, MHAMBHIyaJIbHBI €
JIOMaIHUe 3alaHus B BUJIE pedepaToB, MOATOTOBUTHCS K KOJUIOKBUYMY, K JOKIAIy C IPEICTAaBICHHEM
IIpe3eHTalMU [10 TEMaM Kypca.

[IpomekyrouHass —arrecTanus CTYACHTa IPOBOAMTCS IO PE3yJbTaTaM IPOBEPKH Ha 3a4eTe
YPOBHSI YCBOCHUSI UM Y4eOHON MUCHUIUIMHBI. 3a4eT MPOBOAUTCS JTUOO YCTHO (IO TEOPETHYECKUM U
MPAKTHYECKUM BOITIPOCaM), 100 B (JopMe HTOTOBOTO TECTHpOBaHMs. KpomMe Toro, mo criopHBIM BOIIp O-
caM MPOBOJUTCS COOSCEIOBAHUE C TIPETIOIaBATEIICM.

Ha 3adere ot cTymeHTa TpeOyeTcsl OTBETHTH Ha BOIIPOCHI COCTOSIIME U3 JIBYX YacTel — Teope-
THYECKON («Ha 3HAHHWE») U MPAKTHYECKOH («Ha yMeHHey). Ecnu Takoe JeleHne He COACPIKUTCS B Ca-
MOU (GOopMYyITHpPOBKE BOMpPOCA, TO BCErJa MOAPa3yMEBAETCs: CTYACHT JIOJDKEH OBITh TOTOB MPOUILIIO-
CTPUPOBATH Ha KOHKPETHOM IIPHMEPE TEOPETUUYCCKOE MTOJIOXKCHUE, 3HAHNE KOTOPOTO OH XOYeT MPOJIe-
MOHCTpPUpPOBaTh. TakuM 00pa3zoMm, JIFOO00H OTBET JOJDKEH B 00S3aTEILHOM HOPSIKE COJACPXKaTh JBE CO-
CTaBJISIFOIIME: ) POPMYITHPOBKU OTPEACICHUN MOHATUNH U TEOPETUUYECKUX IMOCBHUIOK, U 0) daxruue-
CKHE TTPUMEPHI, HIUTFOCTPUPYIOIIE TPUBOTUMBIC ITOJIOKEHUSI.

Hanmucanue u npeacraBiieHre MUCbMEHHON paboThl (pedepar, MHIUBHyaTbHAS JOMAIIHSS P a-
0oTa) He SBJIICTCS MOJHBIM OCHOBAHHMEM U1 BBIHECCHUS OLICHKH, XOTSI MOXKET YUHUTBIBATHCS MpeIoja-
BareneM. B mo0oM ciiydae CTyAeHT JOJDKEH MPOJEMOHCTPUPOBATH MIyOOKOE 3HAHWE BOMPOCA, U3I0-
YKEHHOTO B TMCBMEHHOI paboTe, U OBITh TOTOBBIM MOJCPKATH AUCKYCCHIO C MPEMOIaBaTEIIeM 0 TeMe
paboTHI.

32



CTyaeHT NOJDKEH NMPOJEMOHCTPUPOBATh YBEPEHHOE BIAJCHUE JIEKCUYECKUM alnapaTroM JaH-
HOM JUCUMIUIMHBI — IaTh ICHOE U TOYHOE OIpE/EIeHNE BCEX UCIOJIb30BAHHBIX B OTBETE TEPMUHOB U
IIOHATUH, IPUBECTU IIPUMEPHI UCIIOJIB30BAHMUSL.

OCHOBHBIM METOJIOM OLICHKH 3HAHWMH CTYJEHTOB SBISETCA IPUMEHsSEMasl BO BpeMs 0OydeHHUs
OalbHO-PEUTUHTOBAs CHCTeMa. YUeOHBIH MaTepHuall pas3lesisieTcs Ha JOTMYECKH 3aBEpIeHHbIE YacTh
(Momynn), mocie U3y4eHus KOTOPOro MperycMaTpUBAaeTCsl aTTecTalus B (OpME TeCTa, KOJUIOKBUYMA.
Kaxnap1it Moaynp BKIIOYaeT 00s3aTeNIbHbIE BUBI paO0T — JEKIUOHHBIE M MTPAKTUYECKUE 3aHATHS, 10-
MalllHUE CaMOCTOsATeNbHbIe padoThl. KauecTBo paboOTHI CTYAEHTOB B PEUTHHTOBOM CHCTEME OLEHUB a-
eTcsl B Oaylax, Ol€HKa SIBJIETCS] HAKOMUTENbHOM (CyMMa 0ajoB JTaeT PEUTHHT KaXKIOro ydallerocs) u
HCIOJIB3YETCS AJIsl CTPYKTYPUPOBAHUS CUCTEMHOM palbOoThl CTyAEHTOB B TEUEHHE BCEro Mepuoaa ody-
YEHUSI.

[lepeuens yueOHBIX 3aJaHUM U UX OalbHAs OLICHKA:

KadecTBO moNydeHHBIX CTYJEHTOM 3HAHUW OCYIIECTBISETCS ¢ MpUMeHeHueM uddepeHunp o-
BaHHOW OAJUTBHOM OIeHKH. MaKkcHMaIbHO 32 padoTy B CEMECTpe CTyIeHT MoxeT HaOpath 100 6amios.

Ipu sTOM neiicTByeT cuenyrommas audgdpepeHIMpOBaHHAs IIKaIa OalbHOM OLIEHKHU:

Tumosas ot 0 1o 54 oT 55 1o 69 or 70 no 84 ot 85 o 100
OaJUIbHAs OLICH-

3auer He 3aureno 3auTeHo

HepequL BHUIOOB aTTCCTAllU M

OcHoBHbIEe 0a/171bI (10 60 6a/1)10B)

1. Tlocemenue NEKIMOHHBIX U TPAKTUYECKUX 3aHATUN — 110 +7 GayuioB,

2. BeimonHeHue 3a1aHN HA MPAKTHYSCKAX 3aHATHAX — 0 +21 Oasa,

3. BeimonmHeHue UTOroBOl KOHTPOJBHOHM PabOTHI MO MOIYNIO (KOHTPOJBHOTO 3aJaHusl), Te-
KyIliee TECTHPOBAHME 3HAHUM — 110 +32 OaioB.

JonoannTe ibHbIE 0a/LIBI (10 25 0a/1J10B)
4. JlomammHee peleHUe 3a/a4 (BBIITOJIHEHUE JOMAIHEW KOHTPOJIbHON paboThl MM UHAUBHU-
IyaJIbHOM paboThl) — 10 +18 6amnos,
5. Hamucanue u 3anmTa pedeparoB, TOKIAA0B, COOOIICHUNH — 10 +2 0aios,
6. AKTHBHOE y4acTHE B 3aHSTHSIX, IIPOBOJAUMBIX B aKTUBHOU (hopMe — 710 +3 0alioB,
7. PaboTta ¢ uHTEpHET-TpEHAXKEPAMH — 710 +2 OAJIIOB.
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PELHEH3UA

Ha (oH1 oneHOUHBIX cpeAcTB (POC) mo TuCHUIIIINHE:
TexH0JI0rMsl MUKPOKJIOHAJBHOIO Pa3MHOKEHHUS pacTeHU
JUTst 00y4aromxcs 1o HanpapjieHuto noArotoBku 19.03.01 - buorexnonorus
KBamudukanus - GaxamaBp
dopma 00yueHUs — OUHasI, 3a0UHast

®onp oneHouHBIX cpeAcTB (DPOC) sABIAETCA HEOTHEMIEMON YacThiO0 YU4EOHO-METOAMYCCKOTO
KOMILJIEKCA YKa3aHHOW JUCLUILIMHBI U UCIIOJIBb3YETCS NPU IMPOBEJEHUHU TEKYLIET0 KOHTPOJIS ycIleBae-
MOCTH U MPOMEXKYTOUHOM aTTectanuu obydaroumxcs. Marepuan @OC 1OJIHOCTHIO COOTBETCTBYET
COJZIEP)KaHUIO AUCLHUILIMHBI, paboyeil mporpaMMe JUCHHUIUIMHBI, 00pa30BaTEIbHBIM TEXHOJIOTHSM, HC-
M0JIb3yeMbIM B Y4€OHOM IIpoIIecce.

CrpykrypHbiMu 3neMeHTaMu @OC 1o TUCHUIIINHE ABISIOTCS: TUTYJIBHBIN JINCT; OIIMCAHUE 11 0-
Kazaresneld M KpUTEpHEB OLICHUBAHUS KOMIIETEHLIUH Ha pa3lMYHbIX dTarnax ux GopMupoBaHHsl, ONUCa-
HHUE UIKaJl OLEHMBAHUS, TUIIOBbIE KOHTPOJIbHBIE 3a/laHUs, HEOOXOJUMBIE JIsi OLEHKU Pe3ylbTaTOB
OCBOCHMS IUCIUIUIMHBI; METOAUYECKIE MATEPHAIIBI, OITPENEIISIOIIME TPOLIEyPhl OLICHMBAHWS 3HAHUH,
YMEHMH, HaBBIKOB,  XapakTepH3ylollie dTambl  (QOPMUPOBAHUS  KOMIIETEHIIMH;  3a4eTHO-
9K3aMEHAIMOHHBIE MaTepualbl, COJAepIKAIMEe KOMIUJIEKT YTBEP)KICHHBIX IO YCTaHOBJICHHOU (opme
9K3aMEHAIMOHHBIX OUJIETOB U/UITH BONPOCOB, 3aJaHNH JUTs 3aueTa; (JOH]Ibl TECTOBBIX 3aJaHUI.

Ha ocHOBaHMM paccMOTpEHHsI IPENCTaBICHHBIX Ha 3KCIIEPTU3Y MAaTEPHAIOB, CIEIAaHbI CIIEay-
0L € BBIBOJBI:

1. Crpykrypa u conepxkanue @OC no aucuummHe OITOIT cooTBeTCTBYET TpeOOBAHUSM, TTIPEIHSIBIIS-
€MBIM K CTPYKTYpe U cojaepkanuto GoHmoB oreHodHbIX cpenct OIIOIT BO. A umenno:

- Ilepedyens (opMupyeMBbIX KOMIETEHIHH, KOTOPBHIMU JOKHBI OBJIAJETh CTYACHTBHI B PE3yIbTaTe
OCBOCHU S TUcIUIIIMHBI cooTBeTCTBYeT PT'OC BO.

- [lokazaTenu U KpUTEpUHU OLIEHWBAHMS KOMIETEHIIMH, a Takoke HIKajIbl OLEHUBAHUS B LI€JI0M obecH e-
YUBAIOT BO3MOXHOCTh IPOBEJICHHS BCECTOPOHHEH OILIEHKM PEe3y/IbTaTOB 00yueHUsl, ypoBHEH copmu-
POBAaHHOCTH KOMIIETEHLIU .

- KoHTposbHbI€ 3a/1aHKS M MHBIE MAaTEPHUAJIbl OLICHKU PE3YJIbTaTOB OCBOCHUS AUCIIUILIMHBI pa3padoTa-
HBI HA OCHOBE ITPUHITUIIOB OI[EHUBAHU S BAJTUTHOCTH, OTIPEICIEHHOCTH, OJHO3HAYHOCTH, HaIEKHOCTH ;
COOTBETCTBYIOT TPEOOBAHMSM K COCTaBY U CBSI3M OI[EHOUYHBIX CPEJICTB, MOIHOTE M0 KOJTUIECTBEHHOMY
COCTaBY OIIGHOYHBIX CPEJICTB W TO3BOJIIIOT OOBEKTMBHO OIICHUTH PE3YNIbTaThl OOYYCHHS, YPOBHH
c(hOpMHUPOBAHHOCTU KOMITETCHITUHA.

- Meromuueckue marepuaiisl @OC coaepkaT 4€Tko cPopMyIUPOBAHHBIC PEKOMEHIAIIUMH 10 MTPOBE]Ie-
HUIO OLICHUBAHUS PE3YAbTATOB 00y4eHUS, CHOPMUPOBAHHOCTH KOMITETEHIIUM.

2. Hampainennocte ®OC cootBercrByeT nensim OIIOII BO wnanpaBnenus noaroroBku 19.03.01 -
buorexnomorus.

3. Ilo xagectBy ®OC B 11€710M 00ecrieunBaeT 0ObEKTUBHOCTD U JIOCTOBEPHOCTH PE3YNIETATOB MPHU TP O-
BEJICHUH OIICHWBAHUs, CIIOCOOCTBYET pealm3alliy YKa3aHHBIX B pabodeill mporpaMme JUCIIAT TUHBI
KOMIIETEHIIMH M PEKOMEHYETCS K peajr3ali B y4eOHOM MPOIECCe MO HAMPaBJICHUIO IMOJATOTOBKU
19.03.01 - Buorexuoiorus.

Pourynkuua A.l'.
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