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1. Henp pucuumiuebl. [lepeyeHb NMyIaHUPYeMBIX pe3y/IbTaTOB O0ydeHHsT IO
AUCLIUI/IMHE, COOTHECEHHBIX C MJ/IAaHUPYeMbIMHU pe3y/IbTaTaMH OCBO€HMSI OCHOBHOM
npodeccnoHaTbHON 00pa3oBaTe/IbHOM MPOrPaMMbI

1.1. Iles1b AUCHUIIMHBI

Llefb W3ydyeHWs UCLIMIUIMHBI: PacCMOTPeTh (yHJamMeHTa/bHble U TIPUK/IAJHbBIE ACIEKThI
WHHOBAL[MOHHBIX T€XHOJIOTHH, BK/IFOUasi TPAMI[MOHHbIE U HOBBIE OTPAC/ii, OCHOBAHHbIE HA MPUMEHEHUU
PaCTUTE/IbHBIX KJIETOK u K/IETOUHBIX CTPYKTYP.
3azauu JVCLIATI/THBI:
1. CdopmupoBaTb y CTyAeHTOB TIpe/cTaBieHHss 00 OCHOBaX COBPEMEHHOTO WHHOBAIJMOHHOTO
OMOTeXHOJIOTrUYe CKOTO
TIPOM3BO/ICTBA;

2. CdopmupoBatk Tpe[CTaB/lieHHe O HOBEUIIMX MeTOJaX, WCIOAb3yeMbIX B OHOIOTHYECKUX
UCC/IeIOBAHMUSX;

3. OTBeTUTh Ha BOMPOCHI O OWOJOTMUECKUX PHCKAX, CBSI3aHHBIX C peaju3aliell MHHOBAIL[MOHHBIX
OMOTEXHOJIOrUUe CKUX pa3paboToK.

1.2. IlepeyeHb NJIAaHUPYeMBIX Pe3y/IbTaTOB 00yueHHUsI M0 AUCLIMIIINHE, COOTHECEHHBIX C
I/IAaHNPYeMBbIMH pe3y/IbTaTaMHU 0CBOeHHUsI 0CHOBHOM NpodeCcCHOHA/IBHO 00pa3oBaTeIbHOM
NPOrpamMMmbI

Tabsuria 1. — Pe3ynbraThl 00yueHHs 10 JUCLIATIIMHE

[TnaHupyeMble pe3y/ibTaThl 0CBoeHUs | Koj M HaMeHOBaHWe MHZAMKATOpa JOCTH)KEHUsT KOMITETEHIHH,
OCHOBHO TIpo(he CCOHATBHOM 3aKpEryIEHHOTO 3a JUCLIATITHHOM

obpa3oBarebHOM TTPOrPaMMbI
(KOMITeTEeHIIMH, 3aKpeTUIeHHbIE 3a

JVCLIATIIMHON)

KOJI HauMeHOBaHUe

KOMIIeTeH | KOMITeTeHLH

LUU

OIIK-1 | CnocobeH MpyUMeHSITh OIIK-1.1. 3Haer
HaHWe OMOJIOTrHYeCKOT
3HaHME GMONOTHYECKOTO | OITKC 1 ). Yieer
pa3Hoobpa3us u
VICTIONb30BaTh METO/IbI OIIK-1.3. Brazieet
HaOJTIo/IeHNS,
HjeHTU(hUKaLY,
KaccuduKaium,

BOCIIPOM3BO/ICTBA U
Ky/TbTUBUPOBAHUS KUBBIX
00BEKTOB [Ijisl PelleHust
ripoecCcrOHaNbHBIX 3a/jau

OITK-2 CriocobeH IpUMeHSTh OITK-2.1. 3HaeT

MPUHLMILL CTPYKTYPHO- | O[TK_2 2 Viveer
(GbyHKIMOHATBHOU
OpraHu3aliH, OIIK-2.3. Bnageer

HCII0/Ib30BaTh
¢busnonoruueckue,
LIUTOJIOTHUEeCKHe,
OHMOXMMHUECKHe,




Ourodr3rUecKkre MeTO/IbI
aHa/IM3a /IS OL[eHKU 1
KOPPEKLIUH COCTOSTHUSI
JKUBBIX 00OBLEKTOB U
MOHUTOPHHIA CPe/ibl UX
obuTaHus

OIIK-3

CrniocobeH pUMeHSITh
3HaHHe OCHOB
5BOJIFOLIMOHHOW TeOPUH,
WCTI0/Tb30BaTh
COBpeMeHHbIe
Tipe/iCTaB/IeHusI O
CTPYKTYPHO-
(yHKLMOHATbHOM
OpraHu3aluy reHeTUYeCKOU
TIPOTrPaMMBbI >KUBBIX
00BEKTOB U METO/IbI
MOJIEKY/ISIPHOM O610sioTHHy,
TeHeTHKHU U OMOJIOTHH
pa3BUTHS [JIst
WCC/IeJOBaHUSI MEXaHU3MOB
OHTOTeHe3a U (uioreHesa B
ripoeccroHaNbHON
JiesiTe/TbHOCTH

OIIK-3.1. 3Haer

OITK-3.2. YmeeT

OIIK-3.3. Bnageet

OIIK-4

CriocobeH oCy11eCTBIIATh
MepOTpUSITUS 110 0XpaHe,
WCTI0/Ib30BaHMUIO,
MOHUTOPUHTY U
BOCCTaHOB/IEHUIO
GriopecypcoB, UCIO/b3YS
3HaHUe 3aKOHOMEpPHOCTer 1
MeTO/I0B 0011[el 1
TIPUKJIaJHOU SKOJIOTUU

OIIK-4.1. 3Haer

OIIK-4.2. Ymeet

OIIK-4.3. Bnageet

OIIK-5

Crioco6eH IpUMeHSTh B
ripoeccroHaNbHON
J1eSITe/TbHOCTH
COBpEMEeHHbIe
Trpe/[CTaBIeHust 00 OCHOBAX
OMOTEXHO/IOTUYECKUX U
OroMe TULMHCKUX
MIPOM3BO/ICTB, TeHHOM
HH)KEeHEepHH,
HaHOOMOTEeXHOJIOTHH,
MOJIEKY/ISIPHOTO
MO/Ie/TUPOBAHUS

OIIK-5.1. 3uaet

OIIK-5.2. Ymeet

OIIK-5.3. Bnageer

OIIK-6

CrniocobeH MCMo/b30BaTh B
ripodeccroHaIbHON
J1eATe/IbHOCTH OCHOBHBIE
3aKOHbI (DU3UKU, XUMUU,
HayK 0 3emJie 1 OMOIOTHH,

OIIK-6.1. 3uaet

OITK-6.2. YmeeT

OIIK-6.3. Bnageet




TIPUMEHSITh METO/IbI
MaTeMaTH4yeCcKOro aHa/inu3a
Y MOJIe/TMPOBaHus,
TEOPeTUYEeCKUX U
9KCITePUMEHTa/IbHBIX
HCCJie/IOBaHUM,
rproOpeTaTh HOBbIE
MaTeMaTU4yecKue u
eCTeCTBeHHOHAayYHbIe
3HAHWSI, UCTIONb3YS
COBpeMeHHbIe
obpa3oBaresibHbIe U
r“H(OopMalMoHHbIe
TeXHOJIOTUU

OIIK-7

Cnioco6eH MOHUMATh
TIPUHLIUITBI paOOTHI
COBpPEMEeHHBIX
HMHGOPMAaI[MOHHBIX
TeXHOJIOTUN 1
HCIT0/Tb30BaTh UX ISt
pelieHus 3aa4u
rpogeccroHaIbHOU
J1esITeIbHOCTH

OTIIK-7.1. 3HaTh ¥ IOHUMATb TIPUHLIMIIBI pabOTBI COBPEMEHHBIX
VMH(OPMaL[MOHHBIX TeXHOJIOTUN

OIIK-7.2. YMeTb UCIO/Ib30BaTb COBPEMEHHbIe
VMH(OpMaLMOHHbIe TeXHOJIOTUU JJ/1s pelleHus 3a/jau
npodeCCUOHA/IbHOM ZleATeIbHOCTH

OIIK-7.3. BnageTs HaBbIKAMU UCTIO/Ib30BaHUSI COBPEMEHHBIX
MH(GOPMAI[MOHHBIX TeXHOJIOTUH [Jisl PellleHus 3a/jau
ripodeCcCHOHaTBLHOM JleATe/TbHOCTH

OIIK-8

CriocobeH UCI0/1b30BaTh
MeTozbI cOopa, 06paboTKH,
CHCTeMaTU3aLuu 1
Mpe/CTaB/IeHUs M0JIeBOM U
nabopatopHoi
nH(pOpMaLH, IPUMEHSITh
HaBBIKU pabOThI C
COBpPEeMeHHBIM
obopyzoBaHueM,
aHaIM3UpOBaTh
TIO/TyYeHHbIe Pe3y/IbTaThl

OITK-8.1. 3HaeT

OITK-8.2. YmeeT

OIIK-8.3. Bnageet

ITK-1

Crioco6eH BBINOIHATE
Hay4HO-HCC/IeI0BaTe/IbCKHE
ToJieBble ¥ TabopaTopHbIe
Ouronoruueckue paboThI;
MIPUMEHSITh Ha MPAKTHKe
MIpYEeMbl COCTaB/IEHHUS
HayYHO-TEXHUYE CKUX
0TYeToB, 0030pPOB,
aHA/TUTUUECKUX KapT U
MTOSICHUTE/IbHBIX 3aITHCOK,
aHa/TU3UPOBaTh

T1K-1.1. 3Haet

I1K-1.2. ¥Ymeet

I1K-1.3. Bnageer

ITK-2

CriocobeH oCyIIecTB/IsTh
MOHUTOPHHI COCTOSTHHUSI
OKpYy»Katolllel cpeibl C
TIpUMeHeHueM
TIPUPOA0OXPaHHbIX

I1K-2.1. 3HaeT

T[1K-2.2. YmeeT

[IK-2.3. Bnageer




TeXHOJIOTUU

[1K-3 Criocoben npumensTb Ha | [1K-3.1. 3Haer
TIPaKTUKE MeTO/bI [IK-3.2. YveeT
ynpaBjeHus B cepe
MOHHMTOPUHTa [IK-3.3. Bnageer
010/IOrMYe CKUX,
XUMHUYECKUX U XUMHUKO-
TeXHOJIOTUYEeCKUX
NIPOM3BOACTB, MOHUTOPHHIa
Y OXpaHbl MPUPOJIHOM
cpegpl,
MPUPO/I0TIONb30BAHUS U
oxpaHbl OMopecypcoB
YK-1 Criocoben ocymectsisaite | YK-1.1. 3HaTh OCHOBBI ITOMCKa MHPOPMALIUU B
TIOUCK, KPUTHYECKAN 6ubmorpacuuecKrx UCTOYHHKAX U B CeTH VIHTepHeT; OCHOBBI
aHa/Iu3 U CUHTe3 KPUTHUYECKOI0 aHa/iM3a U CUHTe3a UH(OpMaLy; OCHOBbI
MH(pOpMaLK, IPUMEeHATh | CACTEMHOTI0 M0/[X0/a IPU pellleHNH NTOCTaB/IeHHBIX 3a/au
CHCTEMHBIH TOAXOA 1A YK-1.2. ¥YMeTb 0CyI1leCTB/IATh MOMCK UHGOpMaLIUY B
PEILEHUA MOCTABMIEHHBIX OubmorpauuecKux UCTOYHHKAX U B ceTH VIHTepHeT;
3ajad aHa/IM3UPOBAaTh U CHHTE3UPOBaTh UH(POPMALUIO; TPUMEHSITh
CUCTEeMHBIM MOAXO0Z, /1 pellleHus TOCTaB/IeHHbIX 3a/,a4y
YK-1.3. ByiagieTb HaBbIKaMU 1OMCKa UH(OpMaL1K;
KPUTUUYECKOT0 aHa/ln3a U CUHTe3a MH(OpMaLK; IpUMeHeHUs
CUCTEeMHOI0 [0/AX0/ia [JIs1 pellleHus] IT0CTaB/IeHHBIX 3a/,a4
YK-10 CriocobeH TpUHUMATh YK-10.1. 3HaTh OCHOBbI 5KOHOMUYECKOH KY/bTYPhI U
000CHOBaHHbIE (rHaHCOBOM rPaMOTHOCTHU
KOHOMMHECKUE PELIEHIA B | yK_10.2. YMeTh IpMHAMAaTh 060CHOBAHHBIE S5KOHOMHYECKHUE
PasMIHBIX 06/1aCTsX pelIeHus: B Pa3/IMUHbIX 00/1aCTsIX >KU3HeJesITeTbHOCTH
JKU3HEe/IesITe/IbHOCTU
YK-10.3. BiajieTb HaBbIKaMH IMPHUHATHS 000CHOBAaHHBIX
5KOHOMHUUECKUX PeIIeHUH B pa3/IMYHbIX 00/1acTsx
JKU3HEZIeaTe/IbHOCTU
YK-11 CrniocobeH ¢hopMHPOBAaThH YK-11.1. 3HaTb NOHATHE, IPU3HAKY NIPOSIBJIEHUH SKCTPEMHU3Ma,
HeTepIiMMoOe OTHOLLIeHWe K | Teppopy3Ma, KOPPYIILMOHHOIO [T0Be/leHNs], IIPaBOBbIe U
TMIPOSIBJIEHUSIM OpraHM3alOHHbIe OCHOBBI IPOTUBOZEUCTBUS UM B
9KCTpeMH3Ma, Teppopu3Ma, |MNpodeccuoHalbHON JesiTeTbHOCTH
KOppYHHHMOHHOMY YK-11.2. ¥YMeTb pacrio3HaBarh IpOsIB/IEHNs SKCTPEMU3Ma,
TIOBE/ACHHIO 1 Teppopy3Ma M KOPPYILIMOHHOIO TI0Be|eHus,
TpOTHBO/AEHNCTBOBATE UM B MPOTUBO/ENCTBOBaTh U (POPMUPOBATH HETEPIIMMOE OTHOLLIEHHUE
HpO(eCcHoHaLHOR K HUM B Npo¢eCCUOHaIbHON JieITelTbHOCTU
JlesiTeIbHOCTH
YK-11.3. BraieTs HaBbIKAMU UCII0/Ib30BaHUs [IPaBOBLIX U
OpraHM3alIOHHbIX 3HAHUM B 00/1aCTH MTPOTHUBOZEHCTBUS
5KCTPEeMH3MY, TEPPOPU3MY U KOPPYIILIMOHHOMY ITOBEe/IEHHIO,
(hopMHpOBaHUs HETEPITMMOI'O OTHOLLIEHUS] K HUM B
rpogeCcCroHabLHOU JleATe/IbHOCTH
YK-2 CriocobeH orpeenisath KpyT | YK-2.1. 3HaTh NPUHIMITHI 1ie/Iero/iaraHus, MOCTaHOBKY 3a/1ay,

3a/jau B paMKax
TOCTAaBJ/IEHHOM 11e/A U

CrIOCOObI UX pellleHus]; 0CHOBBI OLJeHKH NMEIOIIMXCST peCypCoB
Y OTPaHWYeHUH; CUCTeMY POCCUMCKOIO U MeXXAyHapOJHOI0




BbIOMPATh OMTUMAasbHbIE
CroCo0ObI UX perleHus,
WCXO/Isl U3 AeUCTBYIOIIUX
TIPABOBBIX HOPM,
HUMEIOILUXCSl PeCypCOB U
OrpaHUYeHun

ripaBa

YK-2.2. YMeThb (hopMyIMPOBATh 1[N U 3a/jaui, BbIOMPATh
OTTUMAJTbHBIE CITOCOOBI UX PEIIeHHsT; YUUTHIBATH UMEIOIIHeCs
pecypchl U OrpaHUYeHUs [I/is1 JOCTU)KEeHHUsI TI0CTaB/IeHHbIX
Ljesiei ¥ 3a/jau; MPUMEHSITh TIPaBOBbIe HOPMBI MPU pelleHUH
TOCTaB/IeHHBIX 1ie/Iel 1 3a/1au

YK-2.3. Bnagietb HaBbIKaMU IMOCTAaHOBKH 1ieJiel, BbIOOpa
OTITUMAJTbHBIX CITIOCOOOB peIlleHusT TI0CTaB/IeHHbIX Lieel U
3a/1a4; OLIEHKM UMEOLLMXCSl PeCYypPCOB ¥ OrPaHUYEHNH;
TpYMeHeHMs [PaBOBbIX HOPM [|/1s1 PeIleHus [I0CTaB/JIeHHbIX
Liesiel U 3ajau

YK-3

Criocob6eH oCy11eCTBIIATh
coLyanbHOoe
B3aUMO/IeHICTBHE U
peaM30BbIBaTh CBOKO POJIb
B KOMaH/ie

YK-3.1. 3HaTh OCHOBBI TICUXOJIOTUU JTMYHOCTH, CPE/IbI,
CPYIIIbI, KOJIJIEKTUBA; OCHOBBI Mearoruku JIMUHOCTH, CPeJibl,
TPYIIIBI, KOJIJIEKTHBA; 0COOEHHOCTH COL[HA/TLHOTO
B3aUMO/IEMCTBUS B KOJIJIEKTHBE, PUHLIUITBI KOMaH/[HOU PabOThI

YK-3.2. ¥YMeTb onepupoBaTh NOHITUSMU MCUXOI0TUA
JIMYHOCTH, CpeJibl, FPYIIbl, KO/UIEKTHBA; OIIepUPOBaTh
MOHATUSMU Te[,aroruKy TMUHOCTH, CPeJibl, TPYIIIIbI,
KOJIJIEKTHBA; OTIePUPOBATh 3HAHUSIMU 00 0COOEHHOCTSIX
COLIMa/IbHOTO B3aUMO/IeHCTBYSI B KOMaH/e, PUHLIUIIAaX
KOMaHZHOU paboThbI

YK-3.3. BriageTb HaBbIKaMU COL[MAIbHOTO B3aUMOZENCTBUSA U
peasnv3alyy CBOEM poJiv B KOMaH/ie

YK-4

CriocobeH oCy11eCTBIIATh
JIeJIOBYH0 KOMMYHUKALIUIO B
YCTHOU U MUCbMEHHOU
(opmax Ha
rOCyZapCTBEHHOM $13bIKe
Poccutickoit defepaliuu u
HMHOCTPaHHOM(bIX)
A3bIKe(ax)

YK-4.1. 3HaTb HOPMBI PYCCKOI'0 JIMTePaTypPHOIO A3bIKa;
SI3bIKOBbIe 0COOEHHOCTH Pa3HbIX chep KOMMYHUKALUY;
pa3nuuHblie (HOPMBbI, BU/IbI YCTHON U MUCbMEHHOM
KOMMYHMKAL[MM Ha MHOCTPaHHOM (bIX) SI3bIKe(ax); s3bIKOBbIe
CpeACcTBa MHOCTPAHHOTO (bIX) si3bIKa (OB) pa3HbIX
npo¢eCcCUOHaNbHBIX Ccep

YK-4.2. YMeTb UCII0/1b30BaTh SI3bIKOBbIE CPE/ICTBA B YCTHOU U
MMCbMEHHOW peuu /1e/I0BOM KOMMYHHUKALIMKA B COOTBETCTBUM C
HOpPMaMH PyCCKOTO JINTepaTypHOTO si3bIKa; UCIOIb30BaTh
pasnuuHbie (POPMbI, BU/IbI YCTHON ¥ MTUCbMEHHOMN
KOMMYHHUKAL[MM Ha MHOCTPAaHHOM (bIX) si3bIKe(ax);
WICTI0/Tb30BaTh SI3bIKOBbIE CPeJCTBA /IS 10CTHXKEeHHS
npodeCcCOHaBHBIX Lieieid Ha UHOCTPaHHOM (bIX) s13bIKe(ax);
BOCIIPUHMMATh, aHa/IM3MPOBaTh U KDUTHUYECKH OLIeHUBaTh
YCTHYIO ¥ TMCbMEHHYIO /leJIOBYH0 MH(OPMALIMIO Ha
HMHOCTpPaHHOM (bIX) s13bIKe(ax).

YK-4.3. Bnagets HaBbIKaMH OCYLLeCTB/IEHUS eJI0BOU
KOMMYHMKAaI[MX B YCTHOU U MUCbMeHHOU (popMax Ha pyCCKOM
s13bIKe; HaBbIKAMU OCYILleCTB/IeHHS 1e/I0BOM KOMMYHHUKAL[UU B
YCTHOU U MUCbMeHHOU (popMax Ha UHOCTPaHHOM(bIX)
s13bIKe(ax)

YK-5

CriocobeH BOCTIPpUHUMATD
MEXXKY/IbTYPHOE
pa3Hoobpa3ue o01ecTBa B
COLMa/IbHO-UCTOPUYE CKOM,

YK-5.1. 3Hath conanbHO-UCTOPUYECKUe, STUYeCKe,
¢dunocodckre 0CHOBBI MEXKKYJ/IBTYPHOTO pa3Hoobpasus
00111eCTBA; MICUXO/IOTHUECKHEe OCHOBBI MEXKKY/TETYPHOTO
B3aUMO/IeHCTBUS




3TUYeCKoM U (pru1ocopckom
KOHTEKCTax

YK-5.2. ¥YMeTb yuuThIBaTh COLIMATIBHO-UCTOPHUUECKUE
3aKOHOMEPHOCTH (POPMUPOBAHUS MEXKYJIBTYPHOTO
pa3Ho00pa3us 0011[eCcTBa; UCTIO/H30BaTh STUUECKHE HOPMHI ;
TIPOBO/IUTH COLIMAMbHO-(UI0COhCKU aHaIU3
3aKOHOMEPHOCTel Ky/bTYPHOTO pa3BUTHs 0011ecTBa U
(hopMHPOBaHUS MEXXKY/ILTYPHOTO Pa3HOOOpa3us;
OCYILeCTBJIATH MEXKKY/IETYPHOE B3aUMO/IeHCTBHe

YK-5.3. BriajeTe HaBbIKaMU OL|EHKU MEXXKY/IbTYPHOI'O
pa3Hoobpasust 001[eCTBa C yUeTOM COLaTbHO-HCTOPHUUECKOTO
KOHTEKCTa; UCIO0/Ib30BaHUSI 3TUYECKHUX HOPM B YCJIOBUSIX
MEXKKYJIBTYPHOTO pa3H000pa3usi 0011ieCcTBa; COrraaIbHO-
(bunocockoro aHaM3a 3aKOHOMEPHOCTe! KY/IBTYPHOIO
pa3ButHs 001ecTBa ¥ HOPMHUPOBAHUS MEXKKY/IBTYPHOTO
pa3Ho00pa3ust; HaBbIKAMH MEXKKY/IbTYPHOTO B3aUMO/IeHCTBUS

YK-6 CriocobeH yTipaB/sTh YK-6.1. 3HaTh 0CHOBBLI CaMOOpraHu3aliy, CaMOpasBUTHS,
CBOUM BpeMeHeM, camM000pa30BaHusl; PUHLUITLI 00pa30BaHUs
BBICTpaMBaTh 1 YK-6.2. ¥YMeTb BbICTpauBaTh CTPATerHIO U COLepyKaHue,
PeaI130BbIBATL peasii30BbIBaTh TPAEKTOPUIO CAaMOOPraHU3alii, CaMOPa3BUTHS
TPACKTOPHIO CAMOPASBUTUA | camM000pa30BaHusT; YUUTHIBATh TIPUHLIMIIBI 00pa30BaHUs J1IsI
Ha OCHOBE HPHHLHIIOB camMopa3BUTHs, CAMOOPraHM3alvy B TeUueHue BCel )KU3HU
obpa3oBaHUs B TeueHHe
BCEH >KU3HHU YK-6.3. BiiaseTs HaBbIKaMU CaMOOpPraHu3aLyu,
CamMopa3BUTHsI, CaMOOOPa30BaHusI; BEICTPAUBAHUS U
peany3alyy TpPaeKTOPUM CaMOpPa3BUTHS B TeUeHHe BCel JKU3HU
Ha OCHOBe TIPUHIUIIOB 00pa30BaHMUs
YK-7 Criocoben nopgep>kuBath | YK-7.1. 3HaTh 0CHOBBI (hr31UeCKOM IMOATOTOBKH,
JIOJDKHBIN YPOBEHb HeoOXxoauMoM i1 06ecrieueHus TOJTHOLIEHHOM CoL[UabHOM 1
(bur3nueckou npoeCcCUOHaNIbHOM /leATeNTbHOCTH
TIOATOTOBNIEHHOCTH AT |y 7 9 YveTs TIOZI/leP>KUBATh J10/DKHBIM yPOBeHb (hr3rveCcKou
OGGCHEHGH%H THOMHOUEHHOM | 1y 1 roToBTEHHOCTH, HEOBXOAMMOT /15 06eCITeueHHsT
COLHAIbHON 1 . TIOJTHOLIEHHOM COL[MaNbHOM U MpodeccruoHanbHOU
rpogeccroHaIbHOU [IeATebHOCTH
J1esiTeIbHOCTH
YK-7.3. BriageTe HaBbIKaMU IO/ ep>KaHUsl YPOBHS
(bu3nrueCKoM TOrOTOB/IEHHOCTH, HEOOX0IUMOM [17Ist
obecrieueHus1 TIOTHOLIEHHOW COL[UA/IbHOU U
ripodeCcCHOHaTBLHOM JleATe/TbHOCTH
YK-8 CriocobeH co37aBath U YK-8.1. 3HaTh MeTO/[bl CO3/jaHMS 1 TIOAepyKaHUsT Oe30TIaCHbIX

NoJJlep>K1BaTh B
TOBCeJHEBHOM >KU3HU U B
rpogeccroHaIbHOU
JiesITeIbHOCTH Oe30macHbIe
yCJI0BUSI
JKU3HEeJesITeTbHOCTU [I7Is
CcoXpaHeHUs TIPUPOHOM
cpezibl, obecrieueHust
YCTOMUKBOIO Pa3BUTUSI
00111eCTBa, B TOM UKCJ/Ie TIpU
yrpo3e ¥ BO3HHUKHOBEHUU
Ype3BbIYalHBIX CUTYaLIUU U
BOEHHbBIX KOH(IUKTOB

yCJIOBUM >KHU3HEZIeATeTbHOCTU B TIOBCEAHEBHOM YKU3HU U B
ripoecCcroHaNIbHOM /leaTeTbHOCTH, KpUTEPUHU COXpaHeHUsI
TIPUPO/THOM Cpe/Ibl, yCTOHUMBOTO Pa3BUTHS 00IIleCTBa, B TOM
yKc/ie TIPY yTpo3e ¥ BOSHUKHOBEHUM Upe3BbIYaiHbIX CUTYal[uit
Y BOEHHBIX KOH(IMKTOB

YK-8.2. ¥YMeTb co3/jaBaTh U MOAiep>KUBaTh B TTOBCeHEBHOM
JKU3HU U B TIPOe CCHOHATBHOM /lesTe/TbHOCTH Oe30macHbIe
YCJIOBUSI XKU3HEeSITeTbHOCTH [/ COXpaHeHHs TIPUPO/IHOM
cpezibl, obecrieueHNst yCTOMYMBOTO pa3BUTHS O0OIIECTBa, B TOM
YuC/ie TIPU yrpo3e U BOSHUKHOBEHHH Upe3BbIUaliHbIX CUTYyaLUi
Y BOEHHbIX KOH(JIUKTOB

YK-8.3. BiiafeTb HaBbIKaMU CO3/jaHUS U MO eprKaHus B




TOBCeHEBHOM KU3HU U B MPOdeCCUOHATBLHOM /1esITe/IbHOCTU
Oe3omacHble yCI0BUS KU3HEAeATeTbHOCTU /IJIsi COXpaHeHHUSI
TIPUPO/THOM Cpe/ibl, 0becIrieueHUs YCTOMUMBOTO Pa3BUTHS
o0I11iecTBa, B TOM UHC/Ie TIPH YTPO3e U BO3HUKHOBEHUU
ype3BblUaliHbIX CUTYalLIUM U BOEHHbIX KOH(IUKTOB

YK-9

CriocobeH MCIIO/IL30BaTh
06a3oBbIe
JedekTosoruueckue

YK-9.1. 3Hath TEOPETUKO-METO0/IOTMYeCKHEe OCHOBBI
JedeKTonornyecKrux 3HaHUM

YK-9.2. ¥MeTh ucrionb30BaTh 6a30BbIe fedeKTonornyeckye

3HaHUS B COL[MATLHOMU U

. 3HaHUs B COLIMA/IbHOU U TIpodeccroHanbHOM cdepax
rpoeccroHanbHOM cdepax

YK-9.3. BnajieTb HaBbIKAMH KCII0/Ib30BaHUsI 0a30BbIX
JeheKTo/IornuecKrUx 3HaHUM B COL[UA/ILHOM U
ripodeccroHanbHOM cdhepax

2. CTpyKTypa 4 TPY/0€eMKOCTb AV CLIUTI/IMHBI

OO01jast Tpy#moeMKoCTh (00beM) AMCIUIUIMHBI COCTaB/sieT 3 3aueTHble eAuHUIBI (3.e.), 108
aKkasieMuueCKrX 4acos.

Tabmuria 2 — O6beM AUCITUTIINHBI

o Bcero, KomnumuecTBo yacoB B

Bugp! yueOHOM paboThI
4yacoB ceMecTpe

OO0111as1 TPYZI0EMKOCTh AUCLUTITMHbI 108 3 cemectp - 108
KoHTakTHast paboTa 00OyyaroIuxcst ¢ pernofaBaTesieM Io 44 3 cemectp - 44
BHZIAM yueOHBIX 3aHATHH (BCEro)
B TOM UHMCJIe;
JIEKLIUU 16 3 cemectp - 16
nabopaTopHbIe 3aHSATHS 0
MpaKTUYeCKUe 3aHSITUS 28 3 cemecTp - 28
[pyrue Bupl pabot B cootBeTcTBUM C YII:
KOHTPOJIbHasi paboTa 0
KOHCY/TbTalIiN 0
CamocTosiTe/lbHast paboTa 00y4Jaromumxcs (BCero) 63.8 3 cemecTp - 64
KoHTakTHast paboTa 1o mpoMeXyTOUHOM aTTeCTal[|uu
B TOM UMCJIE:
3ayeT 0.2 3 cemectp - 1
3a4eT C OLeHKOM 0
KypcoBasi paboTa (TIpoeKT) 0
JK3aMeH 0

3 Copep)xaHue JUCLUTN/IMHBI

Tabmuria 3 — CogepykaHye JUCHATUTAHBI

Ne |Pa3gen (TeMa) AUCLUIIIMHBI
n/n

Buppl fessTenbHOCTU

Jlex, |II, 3u, |CPC,
yac. |yac. |vac. |yac.

dopmMa TeKyl1L[ero
KOHTPOJIA
ycCIieBaeMOCTH

2 Kypc / 3 cemecTp

1 |ITonsitue «VHHOBaLusi». Buibl MTHHOBaLWM B 6 4
Ouosiorum.

YcTHBIN OMpoc




3HaueHWe TePMUHA «MHHOBALYs». OTInure
VHHOBALUU OT OTKDBITUS U

n300peTeHus. PEUTHHT Ba)KHEHIIINX WHHOBAI[WMA
B OMOJIOTWH 3a T0C/Ie/IHHEe HEeCKOJTBKO JIeT.
CekBeHaTop reHOB' ' TpeTbero MoKojIeHus".
MeTopuKa rosydeHus: KOJIOHUU KJIETOK,
yMelolLleli OueHb CTPOTrHe rapaMeTphbl, U3
riepe/ie/IaHHbIX B T/TFOPUTIOTEHTHBIE CTBOJIOBbIE
KJIETKH uesioBeuecKux (hubpo6/1acToB.
CKaHUPYIOLLIWN 371eKTPOHHbBINA MUKPOCKOTI.
BroceHcops! 1 6uounrisl. BriopeakTophi.
Hanopo6oThI.

OCHOBBI K/IeTOUHOM OMOTEeXHOJIOTMU PacTeHUM

3a/jauy KJeTOUHOU UH)KEeHepHY PacTeHUH B
obnactu pyHIaMeHTaIbHBIX HayK U
MpaKTUUeCKUX 3aau (yCKopeHue
TPaJULIMOHHBIX METO/|OB Ce/eKLUH, Mo/TyueHue
3HAUMTe/IbHBIX KOJTMUeCTB O10JIoruuecKu
L[eHHBIX MeTab0IMTOB PaCTUTETHHOTO
MIPOMCXOXK/eHMs], BbIpall[MBaHNE03/]0POBIEHHBIX
0e3BHPYCHBIX paCTeHUH U UX KIIOHAJIbHOE
MHKpPOpa3MHOKEHUE C Lie/bI0 TIOMyYeHUs]
BBICOKOKaueCTBEHHOTI'0 M0Ca/J0YHOI0
MaTepuasna). TOTUIIOTeHTHOCTb PaCTUTeTbHBIX
KJIETOK. DKCIIaHT, BU/IbI SKCIIJIAaHTOB.
[TuTtatenvHas cpefa. PUTOrOPMOHBI,
VCTO/Ib3yeMble [JIKY/IbTHBUPOBaHUS PaCTeHUN
in vitro. Kayutycorenes, opraHoreses,
comaTtnueckuii sMOproreHes.IIpomeliieHHOe
VICII0/Tb30BaHMe KJIeTOYHBIX KY/BTYP in vitro,
VIHHOBAIMIOHHbIe TIPOM3BO/ICTBaHA UX OCHOBe.

10

YcTHbIM onpoc

YCTporCcTBO 1ab0pPaTOPUM K/IETOUHOM
OUOTEeXHOIOrUU

[TpocTpaHcTBeHHast OpraHu3aLys jaboparopumu.
OneparuoHHbIH 0/10K. TTpréMbI pabOTHI
BCTEPWIbHBIX YC/IOBUSIX TAMUHAPHOTO OOKCa,
CTepUIbHBIX MOMeIlleHUsIX. BereTaljuoHHbIH
6710K.30Ha MPUTOTOBJIEHHS TUTATeILHON CpeJbl.
Crepunusanusi 060pyzi0BaHUs U MaTepHUaroB.
TexHuka 6e30macHOCTH B 1abopaTopum.

7.8

IIpakTryeckoe
3ajjaHue

[TpuroToB/ieHue NMUTaTeIbHBIX CPeJ AJist
KY/IbTUBUPOBAHUS U30/TMPOBAaHHbBIX KI€TOK U
TKaHeU pacTeHui

CocTaB ITUTaTeTbHBIX CPef JI7Ist
KY/IbTUBUPOBAHUS PaCTUTETbHBIX U )KUBOTHBIX
K/IeTOK UTKaHel. BaskHelIe KOMITOHEHThI
MUTaTebHBIX cpefi (PeryasiTopbl POCTa, MUKPO-

ITpakTrueckoe
3a/jaHue

10



Y Makpo3/IeMeHTbl, BATAMUHbI, aMUHOKHCJIOTHI,
YIJIEBOJbI, JKETUPYIOL[ie KOMITOHEHThI) U
YCJIOBUSI UX TIPUTOTOB/IeHUSI. DUTOTOPMOHBI.

[TonyueHre CTePUIBLHBIX YKCIITIAHTOB U3 CEMSIH
KamycTbl Oe/T0KOUaHHOM

Bubl cTepuIv3yroIMX areHToB, UX
XapaKTepUCTHKA U YCIOBUsI BbIOODA.
KoHLleHTpanuscTepun3yoLero BelecTsa.
Okcno3unus. [Tocrcrepunu3sanys (OTMbIBKa B
crepubHOM Bogie).CriocoObl popaliBaHus
CTepPWIbHBIX CeMsH in vitro.

IIpakTryeckoe
3a/jaHue

KynbTMBUPOBaHME M30/IMPOBAHHBIX TKAHEH 13
(bparMeHTOB T'MITOKOTW/ISI, CeMSIZIoNe U TUCTa
CTEPU/ILHOTO MPOPOCTKA KaIyCThI
Oe/T0KOUaHHOMH

CTpoeHue TIPOPOCTKA, TUTTOKOTH/Ib, CeMSIZIONHU U
Ip. Biusinue Bo3pacTta mpopocTKa Ha
roc/eAyoLrii MopdoreHe3 MoyueHHbIX U3
HETro KCIJIAHTOB. COCTAaB MUTAaTe/bHOM Cpe/ibl U
coyeTaHue (PUTOrOPMOHOB, UHYLIUPYIOIIIe
KaJlyCco- U OpraHoreHes.

[IpakTryeckoe
3ajaHue

KioHanbHOe MUKPOpa3MHOXKeHHe JIeKOPaTUBHO-
L[BETOUHBIX KY/IbTYP

3HaueHue KJI0HaJIbHOTO MUKPOPa3MHOXKEHUSI
JleKOpaTHMBHO-1[BeTOUHBIX Ky/IbTyp. [lonyueHue
reHeTUUeCKA KOHCTaHTHOTO Marepuarna.
O310poB/eHre paCTUTE/ILHOIO MaTepuaria.
OKCIIaHThI, UCMO/b3yeMble JJ1s1 KyIbTypbI in
vitro. MeTozpbl CTePUIU3aLUM SKCIIJIAHTOB.
CocTaB nuTaTebHON Cpejibl, COUeTaHue
(UTOrOPMOHOB U IpyTHEe 0COOEHHOCTH
KJIOHa/TbHOTO MUKPOPa3MHOXXEeHUsT HEKOTOPbIX
BU/IOB (CEHIT0/INS, TTIOKCUHUS, XPU3aHTEMa,
JIWJIVM U [1P.).

ITpakTrueckoe
3a/jaHue

[TaccupoBaHue U30IMPOBaHHbBIX TKaHe!
KaryCThbl Oe/TOKOUaHHOU Ha CBEXKYIO
MUTaTebHYI0 Cpey

3HaueHHe XUMUUECKOTO COCTaBa U (PU3MUeCKuX
CBOMCTB TTUTATeIbHOW Cpe/ibl AJIs
VH/YLIMDOBaHUs KaayCco- U OpraHoreHesa
pacTUTE/bHBIX TKaHel MPU NaCCUPOBaHUU B
KY/bType in vitro. YC/I0BUs JJIATE/IbHOTO
XpaHEeHUs1 CTePUILHOTO PaCTUTEIbHOTO
MaTepuasna.

ITpakTuyeckoe
3a/jaHue

Aparrraiusi MpoOUPOYHBIX PaCTeHUN K
TIOYBEHHBIM yCJIOBUSIM BbIpall{BaHUS

IIpakTryeckoe
3a/jaHue
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OTMuuus B ra30BOM, XMMUYECKOM U
OuoornueCcKoM COCTaBe J1abopaTOpHBIX U
TIOYBEHHBIX YCIOBUH KY/IbTUBUPOBAHMUS.
EcTecTBeHHast 3/TMMUHALIVS PaCTEHUH-
pereHepaHTOB. AZianTariyist TPOOUPOYHBIX
pacTeHui. TeXHOMOTHH, TIOBBIIIAOIIHE TIPOLIEHT
TIPWKUBAEMOCTH PaCTeHUMPereHepaHToB.

10 |3auer 1 0.2
Wtoro no 2 Kypcy 3 cemecTpy 16 28 1 64
Wroro no gucuuruinHe 16 28 1 64

Tabnuiia 4 — IpakTrueckre (CeMHUHAPCKUE) 3aHSTHS

Ne |HauMeHOBaHHe CEMUHAPCKUX U MPAKTHUECKUX paboT

/1

O6newMm, yac.
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4. ®oHJ| OLIeHOYHBIX CPEJCTB //IA MPOBeeHHUs MPOMe)XYTOUHOH aTTecTanuu
00yUaIOIIMXCS 110 JUCI{HII/THHE

KputepusiMi OLIeHUBAaHUsI SIBSIFOTCS Oasiibl, KOTOpbIe BBICTAB/ISIOTCS 3a BUABI [IeSITeTbHOCTH
(oLleHOUHBIE CpeACTBa) MO WTOraM M3ydyeHUs: MOAy/ed (pa3fesoB AUCLMIUIMHBI), MEePeYrCc/IeHHbIX B
PEUTUHI-TI/IaHe AUCLIMIUINHBL. banibl, BbICTaB/issieMble 38 KOHKPETHbIe BH/bI JeSITe/IbHOCTU MPe/iCTaB/IeHbl
HIDKE.

KoHTponbHbIe 3ajaHus /11 IPOBeieHus
TeKyLlero KOHTPOJIs1 ycieBaeMoCTH

YcTHBIN onpoc

YCTHBIN OTPOC PUMeHsIeTCsl KaK MeTo/] IIPOBEPKHU 3HAHUM 00yYaroIuXcst 110 KOHKPETHOM TeMaTHKe
3HaueHHe TepMHUHA «MHHOBALWs». OT/IMUie MHHOBAL[UK OT OTKPBITHS U M300peTeHust. PedTrHT
Ba)KHENIIMX MHHOBALMI B OMOIOTHY 3a MOCIeH1e HeCKO/IbKO j1eT. CeKBeHaTop TeHOB "TpeThero
nokosieHys". MeToAMKa Nosy4yeHyst KOJIOHWU KJIeTOK, MMeIoLel OUeHb CTPOTrHe rapameTphl, 13
Triepe/ie/IaHHbIX B IUTFOPUTIOTEHTHBIE CTBOJIOBBIE KJIETKH uesioBeueckux (prubpobiactoB. CKaHUPYIOLIHIA
3JIEKTPOHHBIM MUKPOCKOTI. broceHcops! 1 6uounnbl. buopeakTopsl. HaHopoOOThI. 3a/jaun K/1eTOUHOM
WH)KeHepUH pacTeHul B 061acTu GyHjaMeHTaIbHBIX HayK U MPAaKTHUYeCcKUX 3az1ad (YCKopeHre
TPaZULIMOHHBIX METOZOB CeJIeKLIMH, TIOMyueHre 3HAUUTe/TbHBIX KOJTMUeCTB OMO/IOrMueCcKH L{eHHBIX
MeTabO0TUTOB PaCTUTETILHOTO TIPOMCXOKEHNs1, BhIPALI[MBaHKE 03[J0POB/IEHHBIX 6€3BUPYCHBIX paCTeHUM 1
VX K/IOHa/IbHOe MUKPOPa3MHOXXeHHe C L{e/IbI0 [T0/TyYeHUs] BbICOKOKaYe CTBeHHOI'0 110CaZ0uYHOro
MaTepuasa). TOTUMIOTeHTHOCTb PaCTUTEe/bHBIX K/I1eTOK. DKCIUIAHT, BU/bI SKCI/1aHTOB. [1uTaTenbHas
cpena. PUTOrOPMOHBI, UCTIOIb3yeMble [/1s1 KYJIbTUBMPOBaHUs pacTeHuy in vitro. Kamtycorenes,
opraHoreHes, coMaThyeCcKuii smopuorexes. [IpoMbIiLIIeHHOE HUCTIONb30BaHUe KJIETOUHBIX KYJIBTYP in
Vitro, YHHOBALIMOHHBIE TIPOM3BO/CTBA HAa UX OCHOBe.

MeTozrUeCcKrie MaTepyasbl, OTIpeZeIsoLye TIPoLelypPy OLieHHBaHWS YCTHOTO OTpoCa

Onucanyve MeTOAUKY OLIeHUBaHUS BBITNIO/IHEHHs] YCTHOI'O OIIpOCa: IPH OL[eHKe OTBeTa CTy[eHTa Ha
YCTHBIN BOIPOC YUUTHIBAETCS: HACKO/IBKO PAaCKPBITO COZlepyKaHre TeMbl, CTPYKTYPUPOBaHHOCTb OTBETa,
ero JJOrTMYHOCTh, YMeHHe (pOpMY/IMpOBaTh OTBET, YPOBEeHb [IOHMMaHUs MaTepuraa.

Kpurepuu onjeHKH

5 6asIoB BBICTAB/SIETCS CTYIEHTY, eC/IU: B OTBeTe KaueCTBeHHO PacKphITo cofiepkaHue TeMbl. OTBeT
XOPpOLIO CTPYKTYpPUPOBaH. [IpekpacHO 0CBOeH NMOHATUMHBIN arrapar. [IpogeMoHCTpUpoBaH BBICOKUM
ypOBeHb [TOHMMaHuUs MaTepuana. [IpeBocxosHoe ymeHue (hOpMyIMpPOBaTh CBOM MBIC/IH, 006CY/jaTh
[VICKYCCHOHHBIE T10/I0KeHUS.

4 Hania BBICTABIISIETCS CTYAEHTY, eC/IM: OCHOBHBIE BOMPOCHI TeMbI PacKpbIThl. CTPYKTypa OTBeTa B 1]eJIOM
aZileKkBaTHa TeMe. X0pOIlI0 OCBOeH MOHATUMHBIN amnmapar. [1poleMOHCTPUPOBaH X0POIliiMii YPOBeHb
TIOHMMaHUs MaTepuara.

Xopoiiiee ymeHue (hOpMyIMpOBaTh CBOM MBIC/IH, 00CY)KJaTh JUCKYCCHOHHbIE TT0JIOKEHMUSI.

3 Garyia BBICTaB/ISIETCS CTYAEHTY, eC/IN: TeMa YaCTUYHO packpeita. OTBeT c/1abo CTPYKTYPHUPOBAH.
[ToHATHIHBIN anmapaT 0CBOeH YaCTUUHO. IIoHMMaHue OT/je/IbHBIX [10JI0KeHWH U3 MaTepuasa 10 TeMe.
YroBneTBOpUTeIbHOE

ymeHue $hopMy/IMpoBaTh CBOU MbIC/IH, 00CY>KaTh JUCKYCCHOHHbIE MTOJI0KEHMUSI.

0-2 Gansa BBICTaB/SIETCS CTY/IEHTY, eC/TU: TeMa He PacKpbITa. [IOHATHITHBIN arrapaT 0CBOeH
Hey/l0B/IeTBOpUTe/IbHO. IloHMMaHre Martepuasna parMeHTapHOe WK OTCYTCTByeT. HeymeHue
(hopMyIMpOBaTh CBOM MBIC/IH, 0OCY>KaTh JUCKYCCUOHHBIE TTOJIOKEHMS.
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KoHcnekT

OcHOBHBIe 3Tarbl pa3BUTHs OMOTexHO/OrUHM. VIcTOprUecKre BeXy pa3BUTHsI OMOTEXHOIOTHH.
buoTexHo0rMYeCcKre 0OCHOBBI BbICOKMX TEXHOJIOTUW. BOTexHOMOrnueckue rnpoiecchl B MUILEBON
NPOMBIIIEHHOCTH. OCHOBHBIE 00beKThl OMOTEXHOIOTMY M X HAPOZOXO03sHICTBeHHOe 3HaueHue. Vicropus
pa3BUTHS KJIETOUHOW U TKaHeBOW MH)KeHepuH pacTeHui. KjieTka Kak 0CHOBa »KU3HU OHOIorueCcKux
06wexToB. InddepeHLIIPOBKa — OCHOBA KasutycoreHe3a. V301MpoBaHHbIe TIPOTOTUIACTHI, UX TIO/TyYeHHe,
Ky/IbTUBUPOBAHKE U UCTIOb30BaHKe. CHHTe3 BTOPUYHBIX MeTa0O0/IMTOB C TIOMOLL[bIO KY/IBTYPbI TKaHel U
K/IeTOK pacTeHuil. Kosmekuyn v KpruoOaHKU KIeTOUHBIX Ky/bTYP. BbIyunTh, U3 KaKMX YacTeil Jo/KHa
COCTOSITh JlabopaTopusi GMOTEXHOJIOTUHM U Ha3HaueHHe KaXkJoW 13 3THUX yacTeii. CocTaB nmUTaTe bHbIX
cpefi AJ1s1 KyJIbTUBUPOBaHUS paCTUTEe/bHBIX M )KUBOTHBIX KJIETOK M TKaHell. BakHelil1ie KOMIOHEHTbI
MUTaTe/bHBIX cpefi. PUTOropMOHbL. BH/bl CTEPUIM3YIOIIUX areHTOB, UX XapaKTepUCTHUKA U yCJIOBUS
BeIOOpa. CTpoeHHe POPOCTKa, TUTIOKOTU/Ib, CEMSIZIONH U Ap. BiusiHue Bo3pacTa mpopocTKa Ha
noc/ieAyoLri MopgoreHe3 MolyueHHbIX U3 HETO 3KCIJIAaHTOB. COCTaB MUTATe/IbHOU Cpe/ibl. 3HaUYeHUe
K/IOHa/IbHOTO MUKPOPa3MHOKeHHs1 [IeKOPaTUBHO-L{BETOUHBIX KY/IbTyp. O3710poB/ieHre pacTUTE/IbHOTO
Marepuasa. Ycriexy B 3Toi 06/1acTi B MUPOBOM HayKe U MpakTHKe. IHHOBALIMOHHBIE TIPOM3BO/ICTBA
110Ca/J0YHOr0 MaTepHuasa U UCKYCCTBEHHBIX CeMsl. YC/I0BUS JAJIUTe/TbHOIO XpaHeHUs CTePUIbHOTO
pacTuTe/ibHOrO Marepuasna. [lofcueT Heo6XoAMMOro BpeMeHH /i/ist rosiyueHust 50 ThIC. IIT.
pacreHuiipereHepaHToB U3 20 BBeZIeHHBIX B KYJIbTYpY 3KCIIJIAHTOB MPU KO3((uILeHTe pasMHOXeHus 3.
OTuuusi B ra30BOM, XMMHAYeCKOM U OH0/I0rueCcKoM cocTaBe JlabopaTOpHBIX U NOYBEHHBIX YCI0BUN
Ky/IbTUBUPOBaHHs. TeXHOI0rUy, MOBBILIAIOLMe TPOLeHT NPWKUBAEMOCTH pacTeHUpereHepaHToB.

MeToauueckre MaTepyasbl, ONpe/estolye MpoLefypy OLleHUBaHHs KOHCIIEKTa

OmucaHue MeTOAWKU OLIeHWBaHUS: TIPU OLIeHKe HalucaHusl CTYeHTOM KOHCTeKTa MaKCMMasbHoe
BHUMaHUe cJieflyeT y/esTh CIe[yOLM acrieKTaM: HaCKOJIbKO TIOTHO B PaCKPBITO COfieprKaHre
MaTepuasa, YeTKO U NPaBWIbHO /IaHbl OIpe/ie/IeHHs], PACKPBITO COZlep KaHue MOHSITUM; BEpPHO
VICTI0/1b30BaHbl HAYYHbIE TEPMHUHbI; eMOHCTPUPYIOTCSI BBICOKMI YPOBEHb YMEHUsI OIleprupOBaTh
HayUHBIMHU KaTeropHsiM U TIOHSATUSIMU, aHA/TM3UPOBAaTh TEOPeTUUeCKYIO U MPAKTHUYeCKyo WH(POPMaLHIO;
00BbeM TeKCTa ONTHUMAJTBHBIN; JIOTHUeCKOe TIOCTPOeHHe U CBI3HOCTh TEKCTa, IOJTHOTA U ITyOrHa
W3/I0’KeHUsT MaTepHrasia (Hamuuue KTFOueBbIX M0JI0)KeHUH, MbIC/ielt), BU3yanu3alys HMHPOopMaluu Kak
pe3ysbTar ee 00pabOTKY (TabMILIbI, CXeMbI, PUCYHKH), 0OopMiieHre (aKKYPaTHOCTh, COOMIOieHe
CTPYKTYpbl OPUTHHAA).

Kpurepuu onenku (B 6a/1ax) (JO/DKHBI CTPOTO COOTBETCTBOBATH PEUTHHT IJIaHY 10 MAKC. U MUH.
KOTUY. 6asijioB M TOJIBKO /IJIsl TeX, KTO YUUTCS C UCTI0/Ib30BaHKHEM MO/Y/TbHO-PEUTUHTOBOM CUCTeMbI
00yueHHs ¥ OLIEHKH yCIIeBaeMOCTH CTY/I€HTOB):

— Ha 5 6as/ioB OL|eHHBalOTCsl KOHCIIEKThI, COZlepyKaHre KOTOPbIX OCHOBaHO Ha IMyOOKOM 1 BCeCTOPOHHEM
3HaHWUM TeMbl, N3yUeHHOW JINTepPaTypbl, U3/I0)KEHO JIOTUYHO, apTyMEeHTUPOBAHO U B ITOJTHOM 00beme.
OCHOBHbIe TIOHSITHSI, BBIBO/IbI U 000011ieHUs chopMynrpoBaHbl yoeguTenbHO U J0Ka3aTe/lbHO. TIOHO
PaCKphBITO COZlep>KaHue MaTepuasa; YeTKO U MPaBU/IbHO JlaHbl OMpe/iesieHus], pacKpbITO Cojiep)KaHue
TIOHSITHI; BEPHO UCII0/Ib30BaHbl HayYHbIe TePMUHbI; 1€MOHCTPUPYIOTCS BBICOKUI YPOBEHb YMeHUsI
OrepupoBaTh HayUHbIMU KaTeroprsiMH, aHa/IM3UpoBaTh MH(GOPMaLIO, BjlajleHue HaBbIKaMU
TIPaKTUUeCKOU JiessTelTbHOCTH; 00beM TeKCTa ONTUMa/IbHBIN, TEKCT MOCTPOeH JIOTUYHO U
TI0C/Ie/IOBaTe/IbHO, MaTepyas paCCMOTPEH TOJTHO U ITyOOKO (Ha/muue K/TH0UeBbIX TIOJIOXKEHHUM, MBICTIel),
WCTIO/IB3YHOTCS 3/IeMeHThI BU3yasin3alusi “HQopMalvy Kak pe3y/abraT ee 00paboTKu (TabmuLibl, CXeMbl,
PUCYHKH), 0(hOpM/IeHHEe aKKypaTHOe.

— Ha 4 6asisia OLIeHHMBaIOTCS KOHCIIEKThI, B KOTOPBIX PAaCKPLITO OCHOBHOE CO/lepKaHue Marepyara; B
OCHOBHOM I1PaBW/IBHO JIaHbI OMpe/iesieHrs IOHSATUN U UCII0/Ib30BaHbl HayuHble TEPMUHBI; HO B
oripe/ieJieHUU TIOHSATHH [IOMy1l{eHbl HETOUYHOCTH, UMEIOTCS He3HaunTe/IbHble HapyIleHus B
TI0C/IeZl0BaTe/IbHOCTH U3/I0’KeHHs1; HeOO/TbIIMe HeJ0CTaTKK TIPY UCTI0/Ib30BaHMH HayUHBIX TEPMUHOB,;
00beM TeKCTa ONTUMa/IbHbIM, TeKCT MTOCTPOEH JIOTUYHO, K/TFoueBbIe MOJIOKeHUs He BCe BbiZiesieHbl
[l0CTaTOUHO YeTKO, 0(hopM/IeHHe aKKypaTHOe.
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— Ha 3 Gana OLleHNBAIOTCS KOHCIIEKTBI, B KOTOPBIX OTPa’KeHO, TOJILKO OCHOBHOE, HO
Heroc/ie/joBaTelbHOE COflepyKaHre MaTepuara; orpefiesieHusl OHATUI HeZJl0CTaTOUYHO YeTKHe; yPOBeHb
YMEHMs OTIepHPOBATh HAyUHBIMH KaTeTOPHUsIMH, aHA/TM3UPOBaTh MH(OPMALIMIO HEBBICOKHI, HaOMIOAAI0TCS
nipo6esibl U HETOUHOCTH; UMEIOTCsl 3HaUMTe IbHbIe MPo0esibl B U3/10KeHUH MaTepuara, BbIBO/bI C1abo
apryMeHTHPOBaHbI, B COZlepKaHUH JIOMYyIIeHbl TeopeTnyeckre omnuoku. OObem TeKcTa oueHb HebOobIIoH
WM HaoOOPOT TpeBbIllIaeT TpebyeMbii, K/IF0UeBbIe M0JI0XKeHHUs1 He BbljlesieHbl. VIMeroTcst HefjoueThl B
otopmieHUN.

— Ha 1-2 6aa oLeHMBaOTCs KOHCIIEKThI, B KOTOPBIX He U3/I0)KeEHO OCHOBHOE CO/iepkKaHue MaTepuraiia,
u370KeHue hparMeHTapHOe, He T0C/IeJ0BaTebHOe; OTpe/ie/IeHus TIOHATUI He YeTKHe; yPOBeHb YMeHHS
OTepUpoBaTh HayUHbIMU KaTeropysiMH, aHa/IM3UPOBaTh MH(GOPMaALIMIO, B/lafleHUs] HaBbIKaMU
NIPaKTUYeCKOU ZieITelIbHOCTU OueHb HU3KUMN. VIMeroTCsl He[joueThl B 0(pOpPM/IEHHMU.

IIpakTHUyecKoe 3afaHue

YcrpoiicTBo 1abopaTopuy K/1eTOUHOM 0MoTexHo/10ruu Xo/ pabotel. 1. [IpoBecTH 03HAKOMUTE/TBHYIO
becen Ha TeMy «TexHrKa Ge30macHOCTH py paboTe B labopaTopry OMOTEXHOIOTHI» 2. O3HAKOMHUTBCS C
YCTPOWCTBOM M OCHalljeHHeM O1OTexHoornueckoi taboparopu. 3. Ilog pyKoBOCTBOM IperoaBareris
OCBOUTH MPUHLAITEI PA0OTHI aBTOK/IaBa, CYIIW/IBHBIX IKadoB, AucTiuisaTopa. 4. [ToaroToBUTs /71st
JlasibHelIeit paboThl MOCYly ¥ MHCTPYMEHThI: BBIMBITh, TIPOCYIIUTD U MPOCTePUIN30BaTh. 5.
[MoaroToBneHHbIe /715 AanbHeHIIer paboTbl MHCTPYMEHTHI M TToCyy yOpaThb B mmKad.

IlpuroroB/ieHyne NUTaTeIbHBIX CPeA A/isl Ky/JIbTHBUPOBaHUs W30/ IMPOBAHHBIX K/IeTOK U TKaHel
pacrenmit Xoz paboTel. [IpUroTOBUTH MaTOUHBIE PACTBOPHI MAKPO-, MUKPOCOJIel 1 XeraTa ese3a
obbemMoM 250 Mt Kaxk/[pli. V3 3THX pacTBOPOB MPUTOTOBUTH TBEP/YIO MUTaTeNbHYI0 cpefly Mypacure u
Ckyra (1962) Tpex BapraHTOB: 1) 6e3 ¢puroropmoHoB (HyseBasi cpega MS) o6vemom 1 utp; 2)
copepsatyto 1 mr/n BATII + 0,1 mr/n HYK (o6semom 0,5 nutpa); 3) cogepkatiyto 1mr/n 2,4-11
(o6bemom 0,5 sutpa). [1s1 3TOr0 BOCTONB3yHTECh MH(OPMaLMel, MpejCTaBIeHHO! Bblllle, U Tabmuie. Y
rotoBoii cpezipl (6e3 arapa !) pH goBegure 710 5,6-5,8. B KaK/iblil U3 BADUAaHTOB BHECUTE TAK)Ke caxapo3y
v arap-arap u3 pacuera 20 /1 1 5 I/71 COOTBeTCTBeHHO. [IpuroToBs/ieHHbIe Ccpejbl pas/iuTh 110
Ky/IbTYPaJ/IbHbIM COCyZlaM (BOCIO/b3YHTeCh MPOOUPKaMHU [I7Isi Hy/IeBOM Cpejibl U KoyibaMu AJisi cpef,
CoZiepyKalliiX PeryyisiTopbl POCTa) ¥ MPOCTePUIN30BaTh. TH CPeZbl OyAyT UCTIO/B30BaHbI B
nocieayromux paborax.

IToryueHne CTepUIBHBIX KCIVIAHTOB U3 CEMSH KamycThl 0es10kouaHHou Xo/ pabotel CemeHa
KanycThbl 6esokouaHHOM (He MeHee 20 LITYK), He UMeOL[le BUJUMBIX TIOBPEXX/eHUM, TIOMeL[aloT B
MapJieBbIi MeIIOUYeK WM MeTalJInueckoe YaiiHoe CUTEeUKO, CHaOKeHHOe 3ari0pOM, ITPOMBIBAIOT MBLJIOM U
TIPOTOYHOM BoZol. B namuHapHOM 60Kce, rpe/iBapyUTe/IbHO TOATOTOB/IEHHOM K paboTe, UX BbIIeP>KUBAOT
B 70%-HOM 3TH/I0BOM criupTe B TeueHue 60 cekyH. 3aTeM repeHoOcAT B 20%-HbIl pacTBOp
KOMMepuecKoro ObITOBOro rperapara «/loMecToc» (COAep>KUT [iefCTBYOIIee BeljeCTBO TUIIOX/IOPUT
HaTpusl, aKTUBHOCTb KOTOPOTO O0BSICHSIETCS BBIZie/IEHHeM YUCTOro xyiopa) Ha 20 MUH. 3a 3TO BpeMs
HeoOX0JMMO HeCKOJIbKO pa3 repeMelliaTh ceMeHa BHyTpHY Melllodka. /lasiee poBOAST 3-KpaTHYHO
TIPOMBIBKY CTEPUIbHOM JMCTUITAPOBAHHOM BOJION, TIEPEHOCST MeIIoYeK C CeMeHaMH B HOBBIN 00beM
CTepU/IbHOM BOJbl Uepe3 Kak/ble 5 MUHYT. 3aTeM CTepPU/IbHbIE CeMeHa MOMeLal0T B CTEPU/IbHYIO YallKy
[TeTpu, ¥ IEPEHOCST MO0 OZHOMY B IPOOHMPKY C Ge3ropMoHaibHOM cpefoit MS. Uepe3 7 cyTOK pOBOJST
OLIeHKY MaTepuajia Ha OTCYTCTBUe WH(PULIMPOBAHHBIX CeMSH U CTIOCOOHOCTb K HOPMAabHOMY
npopacTaHuio. Pe3ynbraTel paboThl 3aHOCAT B TabMLly. PaccunThiBaro MPOLIEHTHOE COOTHOIIEHHE
yKa3aHHbIX Tpytin. CrenaiTe BbIBOJ, 00 yCIIEITHOCTH MPOBeieHHOW paboThl. OTMeThTe KOJIMYeCTBO
ceMsiH C OakTepuanbHOM 1 rpuOHON nHPeKuyel. HUIMPOBaHHbIe 1 HEBCXO)KHE CeMeHa yasuTe, a
CTepu/bHble MOP(OreHHble CeMeHa OCTaBbTe B YC/IOBUAX J0CTaTOYHOM OCBELLeHHOCTH /1 JalbHeNIIero
pasBUTHS IPOPOCTKA.

KyabTHBHUpOBaHNe W30/ IMPOBAaHHbBIX TKaHel U3 ()parMeHTOB TMIIOKOTI/ISA, ceMsA/ 0/1eH U JINCTa
CTepH/IbHOTO0 MPOPOCTKA KamyCcThl 0e/10KouaHHo# Xo7 paboTsl. [ Toro 4yro6s! mpoHabmoaaTh
B/IMSIHUE Pa3/IMUHOIO rOPMOHAIBHOTO (h0OHa Ha MOp(OreHe3 paCTUTETbHBIX SKCIIJIAHTOB, MOXKHO
VICII0/Ib30BAaTh /1B BU/la MUTATeIbHOU cpeibl MS, MPUTOTOB/IEHHBIX paHee U cogepkawux 1 mr/n BAIT +
0,1 mr/n HYK u 1mr/n 2,4-[1. CrepunbHble 7-12 cyTOUHbIe TIPOPOCTKH MU3B/IeUb U3 MPOOUPKU B YaIlIKy
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[Tetpu. OTpe3ark ceMsiI0/H, COXPAaHUB HeOOIBIIIYI0 YacTh Yeperika (2-3 MM) U TiepeHeCTH Ha 00a
BapvaHTa NuTaTe/bHOU cpefibl. OTCeub BepXylleuHy0 MepucTeMy. BepxHIOK0 4acTb TMIIOKOTHIIS
pa3pesarb Ha cerMeHThI 11 JIMHHOM 5-8 MM U TakKe MOMECTHTh Ha 00a BapraHTa NTUTaTe/TbHOU CPe/IbL.
Pa3MecTUTb KO/IOBI Ha CBETOBOM CTesiiaxke C ¢ororieprooM 16 u. neHs/8 u. Houb. HabsronaThb
pereHepariyio pacTUTe/bHbIX TKaHel B TedeHne 20-30 cyTok. Pe3ysbraTbl HabmOAeHMA 3aHECTH B
Tabnuiy. OLeHKY pa3MepoB KaJlyca MPOBOAUTE 110 YCJIOBHO TIPUHATOMN NATHOA/NIBbHOM 11Kaste: 0 6asiioB
— HeT pocTa Kasutyca; 1 6anmn — pa3mep Kaimyca MpUMepHO COOTHOCHM C pa3MepamMH TMOJIOBHHBI — LeJI0T0
9KCI/IaHTa; 2 6asiia — Ka/ulyc yBesmuuscs B 1,5 — 2 pa3a 1o CpaBHEHHIO C UCXOAHBIM KCIJIAaHTOM; 3
Gana — Kasutyc yBesImumiIcs B 3 — 5 pa3 10 CPaBHEHHIO C UCXOJHBIM IKCIIIaHTOM; 4 Oasia - pasmepsl
Kasutyca 60siblile pa3MepoB MCXOAHOTO 3KcryiaHTa B 6 — 10 u 6osee pa3. CresiaTh BBIBOZ, O BJIUSIHUA
pery/isiTopoB pocTa Ha TUIN Mop¢oreHe3a 3KCIJIAHTOB KaryCThl.

KioHan1bHOEe MUKPOpa3MHO)XeHHe /[eKOPaTUBHO-I[BeTOUHBIX KyJAbTyp Xof pabotsl: 1. Onpesenutsb
Haunbosiee MOAXOASAIIMI THUIT JOHOPHOTO 3KCIVIAHTA /i1l TIPe/I/IO’KeHHOTO TIPeroJjaBaTesieM PacTUTe/TbHOTO
obbekTa; 2. [IpoBecTy cTepuIM3alvio U BBe/IeHHe B KYJIBTYPY in Vitro BLIOpaHHOTO 3KCTiaHTa (B
kosmuectBe He MeHee 10 mTyk); 3. [IpoBecTr HabOAeHMe 3a Pa3BUTHEM SKCIUIAHTOB (B TeueHUH 3-4
He/lesTh), TIO/[CUUTaTh KO3 GhHUI[HEeHT pa3MHOKEHUS U OTIpeJe/IuTh 0cobeHHOCTH MopdoreHesa; 4. Cuenathb
BBIBO/IbI 00 yCIEITHOCTH BbIOOPA IKCIIAaHTA Y MTUTATE/TBHOM CPeZibl 1151 KIIOHAIbHOTO
MHUKDPOpPa3MHOKeHHsl JAHHOTO PaCTUTeTbHOTO 00beKTa.

ITaccupoBaHye H30/THPOBAHHBIX TKaHeH KalyCThI 0€/I0KOYaHHOH HAa CBE)XYI0 MUTATEe/IbHYIO CPeRy
Xop paboThl: 1. OCyl[eCTBUTD MacCa)k CTePUIBLHOMN KY/IBTYPbI, TIOJTyYeHHOU B TIpeAbIAYIIMX paboTax. 2.
[TpousBectH pacueT k03¢ duLIeHTa pa3MHOKEHHS JaHHOM Ky/bTYPhbI, UMC/Ia LIUKIOB, HEOOXOAUMBIX /IS
rofy4eHusi 1 ThIC. U 5 THIC. LUIT. paCTeHUM-pereHepaHTOB U KOJTMUYECTBO TOTyUeHHbIX 1100eroB rpu
KOMOMHHMPOBAHHOMW CXeMe pa3MHOKeHusi Matepurasna. 3. Caenars BbBOg 00 3¢ deKTHBHOCTH
MHKPOKJIOHA/IbHOTO pa3MHOKeHUS 10 CPaBHEHUIO C TPaJULIMOHHBIMU TEXHOJIOTUSIMU T10/Ty YeHUsT
1I0Ca/IOYHOr0 Marepyasia JaHHOU KYJ/IbTYpBbI.

ApanTanusa nNpo0MpPOYHBIX PAaCTeHUH K MOYBEHHBIM YC/I0BUSIM BbIpaluBaHusa Xo7 paboTsr: 1.
Pacckasatb 0 HanOosee 3¢ deKTHBHBIX METOZAX aZiaNTallii PaCTeHNH K TOYBEHHBIM yC/I0BUsIM 12 2.
BusyanbHO OLIeHUTh TOTOBHOCTh paCTeHU-pereHepaHToB K ajianTaluu in vivo 3. IloaroroBUTh pasHele
BU/IbI CyOCTpaTa AJisi BLICAJKH PacTeHH-pereHepaHToB (THAPOTe/ib, BEPMUKYJIUT, TT€PIIAT, OTIU/IKH,
T1ecok, Topd, Topgo-neperHoiiHbie CMeCH pa3HbIX COOTHOILIEHUH 1 Tipouee) 4. BeicaguTb pobupouHbie
pacTeHusi B TIOATOTOB/IEHHBIN cyOcTpar. OLeHUTh YCIeIIHOCTh a/JalTaljiy pacTeHHii-pereHepaHToB B
pa3HbIX THMax cybcTpara.

MeToauuecKrie MaTepuasbl, ONpeesitole MpoLeAypy OLleHUBAHUS BLITIOJTHEHUS TIPAKTHYe CKOTO
3a/jaHus

OrnrcaHvie MeTOVKY OLIeHUBAHWs BBITIO/THEHHsI TIPAKTHUECKHX 3a/IaHHM: OLIeHKA 3a 3HaHUS
TEOPeTHUeCKOr0 MaTeprasa Mo TeMe MPAKTUUECKOTO 3a/laHusi, yMEHUH 1 HaBbIKOB ITPUMEHEeHHs 3HaHUH
Ha TIPaKTHKe, paboThI ¢ 000PyZOBaHUEM, aHATTM3UPOBATh Pe3y/IbTaThl TPAKTHYeCKOM PaboThL.
Kpurepuu ouesnku (B 6a/1ax):

- 5 6as/IOB BBICTAB/ISAETCS CTYAEHTY, eC/A JEMOHCTPUPYIOTCSI 3HAHUS TEeMbI, LIe/IU 1 33/ja4 MPaKTUUeCKOro
3a/1aHus1, X0Zia paboThI, IPUMEHSIEMbIX METOJMK UCC/IeI0BaHMUs; JeMOHCTPUPYETCS MOTHOEe 3HaHKUe
TEOpPeTHYeCKOro MaTeprasa o TeMe MPAKTHUUYeCKOro 3azianus (B mporiecce 06Cy»KAeHusl, PY OTBETe Ha
KOHTPOJIbHBIE BOTIPOCHI); A€MOHCTPUPYIOTCS YMEHHsI U HAaBbIKK PaboThbI ¢ 000py/0BaHKEeM, IPUMEHEHUST
3HAHWs Ha MPAKTUKe, aHA/IU3a Pe3y/IbTaToB MPAKTUUeCKON PaboThl v (OPMY/TUPOBAHIE BHIBOJIOB,
BJ/Ia/IeHYe HAaBbIKAMU TIPUKJIAJHOM [IeATeTbHOCTH;

- 4 Gas1a BBICTAB/ISIETCS CTYAEHTY, €C/IH IEMOHCTPUPYIOTCS 3HAHUSI TEMBI, LIEJTU U 3a/1ad TIPAKTHYE CKOTO
3a/1aHusl, X0Zia paboThI, UMEIOTCS POOE/Tbl B 3HAHUU MPUMEHSIEMbIX METOJUK UCC/Ie0BaHMS;
J€MOHCTPHUPYETCS HEMOTHOE 3HaHHe (PaKTUUeCKOr0 MaTepuaria 1o Teme paboTsl (B mpoiiecce
06Cy>X/eHusl, TIPU OTBETe Ha KOHTPOJIbHBIE BOTIPOCHI); IEMOHCTPUPYIOTCSI HEKOTOPbIE HEZOCTAaTKU
yMeHust paboTats ¢ 060pyI0BaHHEM, TIPUMEHSITh 3HAHUS Ha TIPAKTHKE, HEJOCTATKU B/IaIeHUs] HABbIKAMHU
NIPUK/IA{HOM AesTe/IbHOCTUA U CTIOCOOHOCTH aHa/IM3UPOBaTh Pe3y/IbTaThl MPAaKTUUeCKOU paboThl,
(bopMyMpOBaTh BEIBO/[bI, TIPOC/IEXKUBATH TIPUUUHHO-C/IEICTBEHHbIE CBSA3H;
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- 3 Gas1a BBICTABSIETCS CTYAEHTY, eC/TA JeMOHCTPUPYIOTCS HEeTIO/THbIe 3HaHWS 1[eJTH 1 3a/1au, X0/a
paboThbl, IpUMeHsIeMbIX METOJUK UCC/Ie/JOBaHuS; 1eMOHCTPUPYETCS HeTlo/THOe, HeCUCTEMHOe 3HaHue
TeopeTHuUeCKOro MarepHara (B rporecce 00Cy/1eHHsI, TIPH OTBeTe Ha KOHTPOJIbHBIE BOIIPOCHI);
JIeMOHCTPUPYIOTCSI 3aMeTHbIe HeZIOCTaTKU B yMeHUM paboTaTh C 000pyj0BaHNEM, TIPUMEHSITh 3HaHUS Ha
TIPaKTHUKe, HeIOCTaTOUHO BJla/leeT HaBbIKaMH TPHUKJIAIHOMN /IesiTeTbHOCTH, CITIOCOOHOCTBIO aHA/TM3UPOBATh
pe3y/IbTaThl TIPaKTUUeCKOW paboThl ¥ OPMYIMPOBAThL BBIBO/IbI, POC/IEKUBATh IPUUMHHO-CIIe[ICTBEHHbIe
CBSI3Y;

- 0-2 Gania BBICTAB/ISIETCS CTY/I€HTY, eC/IU JeMOHCTPUPYIOTCSI TIOJTHO WJTH TTOUTH T0JTHOe OTCYTCTBHE
3HaHUS Te/I1 U 33/]a4, X07a paboThl, MPUMeHsIeMbIX MEeTO/IMK MCCIe0BaHuS; JeMOHCTPUPYETCS TI0/THOe
WY TIOUTH TI0JIHOe OTCYTCTBHE 3HaHUsI TeOpeTHUeCcKoro Mareprara (B mpotecce o0Cy»keHust, IpU
OTBeTe Ha KOHTPOJIbHBIE BOTIPOCHI); 1EMOHCTPUPYIOTCSI 3HAUUTE/IbHBIE HeJOCTaTKU yMeHuUs1 paboTaThb ¢
obopyzoBaHueM, TIPUMeHSITh 3HaHUS Ha TIPAKTHKe, B/la/leHUs] HaBbIKaMU TIPUK/IaIHON JiesITelTbHOCTH,
CIIOCOOHOCTY aHAMM3MPOBATh Pe3y/IbTaThl MPAaKTHUeCKOW paboThl v (POPMYIHMPOBATh BHIBO/H,
TIPOCJIeXKUBATh MPUUKMHHO-CJIe/ICTBEHHbIE CBSI3U.

3auer

3ayeT SIB/ISIETCS OLIEHOYHBIM CPeJICTBOM JJIs1 BCEX 3TallOB OCBOEHUST KOMITeTEHLUM.
[IprMmepHbIe BONPOCHI K 3a4eTy, 2 Kypc / 3 ceMeCTp

1. OcHoBHBIE 3Tarbl pa3BUTHS OMOTeXHOMOTHH. VicTopruecKie BeXu pa3BUTHSI OMOTEXHOJIOTHH.

2. buorexHonoruueckrie 0CHOBbI BBICOKUX TEXHOIOTMM. BUOTeXHO/Mornyeckyre npoLeccsl B
TUILeBOY TIPOMBILLIEHHOCTH.

3. OcHoBHbIe 00bEKTbI OMOTEXHOMIOTHUN U UX HAapPO/I0X035HCTBEHHOe 3HaUeHHe.

4. [uddepeHMPOBKa — OCHOBA KajlycoreHesa. V3011MpoBaHHbIe IPOTOIIACTBI, UX MO/IyUeHue,
KyJIbTUBUPOBAHME U UCII0/Ib30BaHUe.

5. CwuHTe3 BTOPUUHBIX MeTabO/MTOB C TIOMOILBIO KY/IBTYPHI TKaHel 1 KJIeToK pacteHnit. Konnekuyu
Y KpU0OaHKH K/IeTOYHBIX KY/BTYD.

6. CocraB nUTaTeNbHBIX Cpef, AJIs1 KyJIbTUBUPOBAHUS PACTUTE/IbHBIX U JKUBOTHBIX KJIETOK U TKaHeH.

BakHeli1ie KOMIIOHEHTbI UTATeNbHbIX Cpesl. PUTOrOPMOHBI.

Buibl cTepUIM3YIOIIMX areHToB, MX XapaKTePHUCTUKA U yCI0BUs BbIOOpa.

8. 3HaueHue K/I0HaJIbHOIO MUKPOPa3MHOXKeHUs 1eKOPaTUBHO-LBeTOUHbIX Ky/bTyp. VIHHOBallMOHHBIE
IIPOM3BOACTBA NTOCA,0YHOI0 Mareprasa U UCKyCCTBEHHBIX CeMs.

9. Ominuus B Ta30BOM, XUMHUUECKOM U OMOIOTUYeCcKOM COCTaBe J1ab0paTOPHBIX M TIOUBEHHBIX
YCJIOBUM KY/IbTUBMPOBaHUSI.

10. TexHONMOrMH, NOBBILLIAIOLIME MTPOLIEHT NPWKUBAEMOCTU paCTeHUpereHepaHToB.

11. 3HaueHue TepMrHa «MHHOBaWs». OTIMYMe MHHOBAIUK OT OTKPBITUS U M300peTeHusi. PeiTruHr
BaXKHEMIIIMX UHHOBAIMM B OMOJIOTHH 3a TIOC/IeIHUE HeCKOJTBKO JIeT.

12. CexkBeHaTop reHOB "TpeTbero MokojaeHus'". Metosyka mosyueHus: KOJIOHUM KJIeTOK, UMeroLlen
OYeHb CTPOryve NapameTpsl, U3 fepefie/laHHbIX B [UIFOPUIIOTEHTHBIE CTBOJIOBBIE K/IIeTKU
yesioBeueCKnx GpuobpobiacTos.

13. CkaHUpYIOLL[1I 371eKTPOHHBINA MUKpPOCKOM. broceHcops! u 6uouunsl. bruopeakropsl. HaHOPOOOTHI.

14. 3ajaun K1€TOYHOU MH)KEHepHH pacTeHui B 00macTu ¢yH/JaMeHTaIbHBIX HayK U MPAKTHYe CKHX
3a/au.

15. TOTUNIOTEHTHOCTL paCTUTE/IbHBIX K/IeTOK. JKCIIAHT, BU/bI SKCIUIAHTOB. [TuTaresibHas cpefa.
@UTOroOpMOHBI, UCII0/Ib3yeMble /151 KyJIbTUBUPOBAHUS paCTeHUH in Vitro.

16. Kannycorenes, opraHoreHes, comatiueckuii sMoproreHes. [IpoMbIiiieHHOe HUCTIO/Tb30BaHHe
KJIETOUHBIX KYJ/IBTYP in vitro, ”YHHOBALJMOHHbIE TTIPOU3BO/CTBA HAa UX OCHOBe.

17. TIpocTpaHcTBeHHasi opraHu3anus saboparopun. OrepaljioHHbIA 610K, [Iprémbl paboTe! B
CTepPWIbHBIX YC/IOBUSIX JIaMUHAPHOTO OOKCa, CTePUIBHBIX TTOMellleHusiX. BereTaljuoHHbI# O/10K.
30Ha MIPUrOTOB/IEHNS TIUTaTeNbHOW cpepl. CTepuir3aryist 000pyAoBaHMS U MaTeprasioB. TexHUKa
6e3omacHOCTH B 1abopaTopui.

~
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18. Bugpl CTepU/IM3YIOIIMX areHTOB, X XapaKTeprCTHKA U yC/IoBUs BeiOOpa. KoHijeHTparus
CTepWIM3yHolllero BelllecTBa. JKcro3uuus. [TocTcrepunm3aiiys (OTMbIBKA B CTePUIBHOU BOZE).
Crnioco6pl poparBaHust CTEPUIBHBIX CeMSHH in Vitro.

19. 3HaueHWe XMMHUUYECKOTO COCTaBa M (PM3UUeCKHUX CBOMCTB MUTaTe/IbHOW Cpe/ibl /1Jist
VIHJYLIMPOBaHUs KallyCO- U OpraHoreHe3a paCTUTE/IbHbIX TKaHel MPU MaCCUPOBaHUU B KY/IBType
in vitro. YcyoBus /IMTE/ILHOTO XpPaHeHUs1 CTEPUIBHOTO PaCTUTE/ILHOTO MaTeprasa

20. OT/iMuust B Ta30BOM, XUMHUECKOM U OMOJIOTHYeCKOM COCTaBe JIab0paTOPHBIX U MOUBEHHBIX
YCIOBUM Ky/IbTUBUPOBaHUs. EcTecTBeHHasi /IMMUHALIUS paCTeHUM-pereHepaHToB. AZjanTaljusi
NPOOMPOYHBIX pacTeHUH. TeXHOIOTHH, TTOBBIIIAOIIe TTPOLIEHT TIPKMUBAEMOCTU
pacTeHulipereHepaHTOB.

MeToarYeCKre MaTepuasbl, OTpeZestolye TIPoLielypy OLleHUBaHUSI 3aueTa

[Tpu olleHKe OTBeTa Ha 3aueTe MaKCHMa/lbHOe BHUMaHUE I0JDKHO Y/IeAThCS TOMY, HACKOJIBKO TIOJTHO
PacCKpbITO COZIEp’KaHWe MaTepuaria, UeTKO U MPABU/IbHO JIaHbI OTIPeZie/IeHHs], PACKPBITO COZIEpP>KaHUe
TIOHSITHH, HACKOJILKO OTBET CAMOCTOSITE/TbHBIM, UCTI0/Ib30BaHbl /I paHee MPUOOpeTeHHbIe 3HAHMS,
PACKpBITHI /I IPUUHUHHO-C/I€/ICTBEHHbBIE CBS3U, HACKOJIbKO BHICOKHH YPOBEHb YMEHHUsI OTTePHPOBAHUS
HayUHBbIMH KaTeTOPUsIMH, aHa/Ii3a UHPOPMAaI|H.

ITpu oIleHHWBAHKH 3aU€Ta YUUTHIBAIOTCS Pe3y/IbTaThl BCEH MPAaKTHUUECKOU AeATe/TbHOCTH CTY/I€HTOB B
paMKax JUCIMILIMHBI B TEUeHHE CeMeCTpa. 3aueT BbICTAB/ISETCS TIPY YC/IOBUU MPABHU/ILHOTO BBITTOTHEHUS
B TIOJTHOM 00beMe BCeX 3aflaHuH.

Kputepuu OLIEHKU:

«3aUTEeHO» BBICTABJISIETCS CTY/IEHTY, eC/TU CTYJEHT JjaJl TI0/IHbIe, Pa3BePHYThIE OTBETHI HA BCE
TeopeTUYeCKHe BOMPOCHI, MPOAEMOHCTPUPOBA/ 3HaHKE (QYHKI[HOHATbHBIX BO3MOXKHOCTEH,
TePMHMHOJIOTMH, OCHOBHBIX 37IEMEHTOB, YMEHHe MTPUMEHSTh TeOPeTHUe CKHe 3HAaHUsI TIPY BBITIOTHEHUH
NPaKTUUeCKMX 3alaHui. Bce 3a/jaHus ¥ MpaKTHUeCKHe paboThl 32 CEMECTP BbIMO/IHEHBI TIOTHOCTHIO 6e3
HETOUHOCTeH U OLINOO0K;

«HE 3aUYTeHO0» BBICTAB/ISETCS CTYAEHTY, eCJTH OTBET Ha TEOPETUUECKHE BOIIPOCHI CBU/IETE/ILCTBYET O
HEeTIOHUMAaHUU U KpakiHe HelmoJIHOM 3HaHWU OCHOBHBIX MOHSTHN U MeTozioB. OOHApY>K1BaeTCst
OTCYTCTBHE HaBBLIKOB PUMEHEHUS TEOPETUUECKUX 3HAHUH MPU BBIMIOIHEHUM TTPAKTUUYECKUX 3a/laHUH.
CTyfeHT JOnyCTH/I rpyOble OLIMOKY MPU BLIMOJTHEHUH TIPAKTHUeCKUX paboT B ceMecTpe WIu He
BBIMOJIHUIT 3a/IaHUSI.

Ba}l[aHl/lﬂ AJIA IIPpOBeACHUSA HpOME)KYTOHHOﬁ aTTeCTdllun OﬁyanOH_H/IXCH

IMpomedxicymouHass ammecmayusi o JUCLUILIMHE TIPOBOAUTCS B popMe:

3 cemMecCTp - 3auerT.

[TpoBepsieMbIMM Ha TPOMEXYTOUHOM aTTeCTaldyd S7eMeHTaMU CO/lep>KaHUsl SIB/ISIOTCS TeMbl
JTVCLIATITUHBI.

[171s1 IpOBEepPKY 3HAHULI UCTIONMB3YHOTCSI BOMIPOCHI U 33/laHus B PA3/IMUHBIX (popMax.

YmeHus, Haeblku (uau onbim OesimeabHOCMU) U KOMNemeHyuu TIPOBEPSIIOTCS C TTOMOILBIO
KOMITeTeHTHOCTHO-ODUEHTHPOBAaHHBIX 3a/jau  (CUTYallMOHHBIX, TMPOU3BO/JCTBEHHBIX WA KeHCOBOro
XapakTepa) U Pa3/IMYHOro BU/la KOHCTPYKTOPOB.

Bce 3ajaud sABAAOTCS MHOroxXoJoBbIMM. HekoTopble 3ajjaun, TMpOBepSIIOL[ME YPOBEHb
c(hOpPMUPOBAHHOCTHA KOMIETEeHIUM, SIB/SIIOTCS MHOrOBapUAaHTHBIMU. YacTb yMeHHUM, HaBBIKOB U
KOMTIETEHI[UM TpSIMO He OTpakeHa B (HOPMY/IMPOBKax 3a/au, HO OHHU MOTYT ObITh IPOSIBIEHBI
00yYaroIIMMUCS TIPU UX PEIIeHUH.

B kak/IbIii BApMAHT BKJIFOYAIOTCS 3a/]aHUs 110 KaXK[JOMY TIPOBepsieMOMY 37IeMeHTY COJiepyKaHusi BO
BCEeX Tepeurc/eHHbIX Bbillle (OpMax W pa3HOr0 YpPOBHS CJIOKHOCTU. Takoil ¢opMar T03BOSIET
OOBEKTUBHO OTpe/IeIUTh KaueCTBO OCBOEHHS OOyuaroIMMHCS OCHOBHBIX 3JIEMEHTOB CO/l€PyKaHMUSI
JTVCLIMTIJTUHBI U YPOBeHb C(hOPMUPOBAHHOCTH KOMIIETEeHLIU.

(I)OH}Z[ OLI€EHOYHBIX CPEACTB A/Id IIPOBEJECHUA HpOME)KyTquOﬁ
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arTecTanuu 00yJYaromuxcs Mo JUCIUILIMHE P MCI0/1b30BaHUH MOJY/IbHO-
PEeUTHHIOBOM CHUCTeMbI

KpurtepusiMi OlLIEHUBAHUS TIPU MOAYJIbHO-DEHTHHIOBOM CHUCTEME SIBJISIOTCST 0asuibl, KOTOpbIE
BBICTABJISIIOTCS TIperojjaBaTesieM 3a BHU/IbI JeSaTebHOCTA (OLileHOYHbIe CPeJCTBa) M0 WUTOram M3yueHusi
Mo/yseit (pa3zienoB JUCLUIUIMHEL), TIepeUUC/IeHHbIX B PeHTHHT-TI/IaHe JUCLIUTTAHBL:

0/ 3auema: TeKyIIUd KOHTPOJb — MakcuMyM 50 6asiioB; pyOexHbIN KOHTPOIb — MakCcuMym 50
6as10B, MOOIIPUTE/TbHBIE OaTbl — MakcuMyM 10.

IIIkasibl OLleHUBaHUS:

011 3auema:
3auTeHO — oT 60 10 110 pelTHHTOBBIX OasI0B (BK/TFOUast 10 TOOIIPUTEBHBIX Oa/l/IoB),
He 3auTeHO — oT 0 10 59 PelTHHIOBbIX OAJIIOB.

PeliTUHI-TVIaH AW CIUTIUHBI
Tabsuiia nepeBosia 6asyIoB TEKYIET0 KOHTPOJIS B 0A/UIbI pEUTHHTA

5| 5[ 5|5 5| 5[ 5| 5| 5] 5
0 0 0] 0]0O] 0] O] O] 0] O] O
1 5/ 3] 22 1] 1] 1] 1] 1]1
2 51413 2] 212 2]2]1
3 5S|4 3| 3| 3| 2| 2] 2
4 5| 4] 4] 3| 3] 3] 2
5 5| 5| 4] 4| 3] 3
6 5/ 5] 4] 4] 3
7 5| 5] 4| 4
8 5/ 5] 4
9 5| 5
10 5

PelTUHT-IIIaH JUCHUIIWHLL IpeacTasaeH B [Ipunokenuu 1.

5. IlepeyeHb OCHOBHOW ¥ [IONOJHUTE/IbHON Yue0HOM JIMTeparyphbl,
Heo0XoAMMOM /I/Isl 0CBOEHHSA JUCLHIT/IUHBI

5.1. OcHoBHas yuyeOHas MTepaTypa

1. BuorexHosorus : yueb. mocobue s cTyg., 00yu. mo crer.060108(040500) "d®apmarust” / FO. O.
CasbikuH, C. H. Opexos, 1. . Yakanesa ; nog peg. A. B. Katmunckuit .— M. : Akagemus, 2006 .
— 254 c. — (Bpiciuee npodeccruoHanibHOe obpa3oBadue) .— ISBN 5-7695-2899-0 : 250 p. 00 k.

2. Buonorus : yueGHUK 17151 CTYZ. By30B, 00yu. 1o crier]. "Teorpadus” u "Okonorus” / C.I.
MamonToB, B.b. 3axapos, T.A. Ko3noga ; nog pen.C.I. MamontoBa .— M. : Akagemusi, 2006 .—
568 c. : un.:4n.un. — (Beicuiee podeccruoHansHoe obpasoBanre) .— ISBN 5-7695-2202-X : 304
p. 00k. — 320 p. 00 k.

5.2. lonosTHUTe/IbHAsA yuye0OHas IuTepaTrypa

1. BoraHuka : yueOHUK AJ1s1 CTYZ., 00yd.TI0 HarpaB. MOATOTOBKM OakasiaBpoB, 00yu. 10 Harpas.
TIOAITOTOBKM OakasaBpoB, criel]. u MaructpoB 020200 "buosorus : B 4-x 1. T. 1. Bogopociu u
rpubbl/ I. A. BensikoBa, FO. T. Ibsikos, K. JI.TapacoB .— M. : Akagemusi, 2006 .— 315 c. : uin. —
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(Boicizee mpodeccronansHOe obpaszoBanue) .— ISBN 5-7695-2731-5 : 299 p. 00 k. — ISBN 5-
7695-2730-7.

2. Muxkpobuosorus : yueOHHUK /7S CTYZ,. By30B, 00yY. 110 HarpaB. TIOArOTOBKY OakasaBpa
"buonorus” u 6uoor. criewr. / A. U. HetpycoB, U. b. KotoBa .— M. : Akagemus, 2006 .— 349
c. : un. — (Beiciiee npogeccronanbHoe o6paszoBanue) .— ISBN 5-7695-2583-5 : 230 p. 00 k. —
330 p. 00 k.

5.3. /lpyrue yue0HO-MeTOANUYECKHE MaTepHa/Ibl

6. Ilepeuenb WHGPOPMAIMOHHBIX TEXHOJIOTHH, MCHOJb3yeMBIX TPH
OCyLIIeCTB/IeHUH 00pPa30BaTe/IbHOr0 TMpoILjecca Mo AUCHUIUIMHE, BK/IOYas MepeyeHb
NMPOrpaMMHOr0 ofecrieyeHusi W HWHGPOPMAMOHHBIX CHPABOYHBIX cUCTeM (MPHU
Heo0X0AMMOCTH)

ITepeuensb pecypcoB HH(GOPMALMOHHO-Te/IEKOMMYHUKALUOHHOM ceTU «VIHTepHeT» M
MPOrpaMMHOr0 o0ecrieueHHs], He0OX0AUMBbIX /I/Isi 0CBOEHHS JUCIUIT/IUHBI

1. Hayunas snektponHast 6ubmioreka eLIBRARY.RU [DnexrponHsiii pecypc]. — Pexxum gocryma:
https://elibrary.ru/.

2. DnekTpoHHasi bubmoTeuHast cucteMa «JlaHb» [DneKTpoHHbIN pecypc]. — Pexxum poctyma: https://
e.lanbook.com/.

3. YuuBepcureTckas 6ubmoreka onnaiiH biblioclub.ru [Dnekrponssiii pecypc]. — Pexxum goctyma:

http://biblioclub.ru/.
4. DnekrpoHHasi bubmioreka YYHuT [DnekrpoHHbIi pecypc]. — Pexxum poctymna:

https://elib.bashedu.ru/.

5. Poccuiickas rocygapcTBeHHast Oubmoreka [ neKTpoHHBIN pecypc]. — Pexxum focryma:
https://www.rsl.ru/.

6. HauwoHanbHas smeKTpoHHast 6ubroTeka [DnekTpoHHbIN pecypc]. — Pexxum goctyma: https:/xn--
90ax2c.xn--plai/viewers/.

7. HauuoHaneHas ruiat¢opma oTKpbITOro obpa3oBaHus npoed.ru [DeKTpoHHBIN pecypc]. — Pexxum

Joctymna: http:/npoed.ru/.
8. JnekrponHHoe obpa3oBanue Pecrybnvku BammkopTocTas [DnekTpoHHbIA pecypc]. — Pexxum

pJoctyna: https://edu.bashkortostan.ru/.
9. WMHdopmaloHHO-TIpaBoBoM nopTas I'apaHT.py [D1eKTpoHHSbIH pecypc]. — Pexxum foctyna: http://
www.garant.ru/.

IIporpaMMHoe obecrieueHue

1. Office Professional Plus - JoroBop Ne0301100003620000022 ot 29.06.2020, JoroBop Ne 2159-
[10/2021 ot 15.06.2021, JoroBop Ne32110448500 ot 30.07.2021

2. Windows - [JoroBop Ne0301100003620000022 ot 29.06.2020, Joroop Ne 2159- [10/2021 ot
15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

3. Bpaysep Google Chrome - becriiatHas nuLieH3us
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

4. Bbpaysep fAngekc - becrniiatHas nuuensus https://yandex.ru/legal/browser_agreement/index.html
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7. Onucanue

MaTepua/TbHO-TEXHUYeCKOU

0asbl,

HeoOXoauMoOM  IsA

OCyII[eCTB/IeHUsI 00pa30BaTe/IbHOTO MPOLeCCa Mo AUCIHUIITHHE

HaumeHoBaHue
CrieLiaIM3upOBAHHbBIX
ayIUTOpUii, KAOMHETOB,
naboparopuit

Bup 3ansitui

HanMeHoBaHue 000pyoBaHHUs,
MPOrpPaMMHOTO 00ecrieueH st

Aynutopus 24(b®P)

[yt XxpaHeHus1 000py0BaHUs

Becbl, KOMIIBIOTED, HUTPAT-TECT 2
CO3KC, HUTPAaTOMep MOPTaTUBHBIM
HUTPAT-TeCT, IPUHTED,
TepMOrurpomMerp testo 622,
XOJIOIU/TbHUK, 3JIEKTPOTIaHe b~
koHBekTop ballu camino
bec/v(vr)-2000.
[TporpammHoe obecrieueHve
1. Office Professional Plus
2. Windows

Aynutopus 29(b®P)

JlekumonHas, CemuHapckas, s
KOHTPOJIA U arTecTaluu

Iocka, Mebestb, TPOEKTOP,
yueOHO-HarIsiTHbIe TI0CO0us,
9KpaH.

Ayputopus 42(BD)

[lnst camocTosITeNIbHOM paboThl

Komnbtotep, Meberb, IpuHTEp,
yueOHO-MeToAnYeCK1e
Marepuarbl.
[TporpammMHOe obecrieueHue
1. Office Professional Plus
2. Windows
3. Bbpay3ep Google Chrome
4. Dbpaysep Axpekc

YuraneHeid 3a1(dM)

[7nist camocTosiTe/IbHOM paboThl

KowmristoTep, Kcepokc, Mebelib,
TIpUHTEp, YueOHO-MeTo[uueCcKue
Marepuabl.
[TporpaMMHOe obecrieueHHe
1. Office Professional Plus
2. Windows
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