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1. Hesb u 3a1a4u U3yYeHUS TUCIUATNINHbBI

I_IGJH: HU3YyUCHUA NUCHUIUIMHEI - TIO3HAHUC CCTCCTBCHHOHAYYHBIX 3aKOHOB, XapaKTCPUIYIOIIUX
HACJICACTBCHHOCTb U USMCHUYUBOCTD ITPU3HAKOB U CBOMCTB OpTraHnu3MOB

3&,[[3.‘11/1 JUCHUITIIIMHBI:

- CdhopMupoBaTh 3HaHUSI O MaTEPUATILHON OCHOBE HACIEICTBEHHOCTH OPTaHU3MOB, ITUTOJIOIMYECKUX
OCHOBax BEre€TaTMBHOIO M CEMEHHOT'O Pa3MHOKEHHUSI. ;

- HSy‘II/ITB 3aKOHOMEPHOCTH HACJIECACTBECHHOCTH M USMCHYUBOCTH IIPHU3HAKOB U CBOICTB opraHnmsma. ,

- Tlo3znakoMuTHCH C OCHOBHBIMH NOCTHKEHUSIMU " HAIPaBICHUSMU pa3BUTHUSA
CEJIbCKOXO3AICTBEHHON OMOTEXHOJIOTHUMH. .

2. MecTo nucuuiuiaiasl B ctpykrype OOII BO

JucuumnuHa «[eHeTHKa ¢ 0CHOBaMU OMOTEXHOJIOTHM» OTHOCUTCS K 0a30BO YacTh y4eOHOTO
ILIaHA.

JucuuninuHa usyyaercs Ha 2 Kypce, B 3, 4 cemecTpax.

N3ydenuto npuciumuiviael «l @HeTuka ¢ OCHOBaMU OMOTEXHOJIOTHUN» IMPEIIIECTBYET OCBOCHUE
JTUCITUTIINH (TIPAKTHK):

boranuxa.

OcBoenne mucuuIUiMHbl «[eHeTHKa ¢ OCHOBaMH OMOTEXHOJIOTMW» SBISETCS HEOOXOIUMOMN
OCHOBOM /17151 IOCJIEAYIOLIETO U3YUEHHsI TUCIUIUINH (TIPAKTHK):

OcHOBEI CCIICKIIMM U CCMCHOBOACTBA.

B mpouecce wu3ydyeHHs ITUCHUIUIMHBI CTYAEHT TOTOBUTCS K BHIaM NPOPECCUOHATBHOM
JESATEILHOCTH M PEelIeHUI0 MpodecCHuoHaNbHbIX 3a1a4, npeaycMoTpeHHbx @I'OC BO u yueOHBIM
TJTAHOM.

3. TpeGoBanus K pe3yJbTaTaM OCBOEHMS JUCUMILIHHBI
[Tpornecc n3yueHus! TUCHMIUIMHBI HAlpaBJIeH Ha (hOpMUpOBaHNE KOMIIETEHIIHIA:
- OIIK-1 Cnoco0eH pemiath TUIOBbIE 321a4M NPO(eCcCHOHAIBHOM 1eATEIbHOCTH HA OCHOBE
3HAHUI OCHOBHBIX 3aKOHOB MAaTeMATHYeCKHX M eCTeCTBEHHbIX HAyK ¢ NpHMeHeHUueM
UHGOPMANMOHHO-KOMMYHUKAMOHHBIX TEXHOJIOTHIi;

3HaHUSA, YMEHHS, HaBBIKH, (OpPMHUpPYEMble [0 KOMIIETEHIIMM B paMKaxX JUCHUIUIMHBI, U
WHJUKATOPbl OCBOCHUSI KOMIIETEHITUI

CTyneHT A0KEH 3HaTh:
OcHOBHBIE 3aKOHBI MAaTEeMAaTUYECKUX, €CTECTBEHOHAYYHBIX U 00IIenpodecCHnoHaNbHBIX TUCIHUILINH,
HEOOXOAMMBIX JIJISl PEIICHHUS] TUIIOBBIX 3a/ia4 B oOyactu arpoHoMuu. CrienMaibHbIE MPOTpaMMBI U
0a3bl TaHHBIX MPU Pa3padO0TKe TEXHOJOTUMA BO3/ICTBIBAHUS CEIHCKOX03SIMCTBEHHBIX KYJIBTYP.

CTyneHT A0KEH YMETh:
Pemate TumoBkie 3a1aun MpodheCCHOHABHON NESITEIbHOCTH HA OCHOBE 3HAHWI OCHOBHBIX 3aKOHOB

MaTeMaTHYECKUX M E€CTECTBEHHBIX HAyK C NPUMEHEHHEM HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI.

CTYHCHT JOJIZKCH BJIaACTh HaBBIKAMM:

[MpumensTh WHOOPMAIITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH B PEIICHHHM THUIOBBIX 3a1ad B
001aCTH arpOHOMUH.

- OIIK-4 Cnoco0eH peajn30BbIBATH COBPeMEHHbIe TEXHOJOIMM W OOOCHOBBLIBATH MX
NnpUMeHeHHe B PO ecCuOHAIbHOM 1eATeJILHOCTH;

3HaHUSA, YMEHHs, HaBBIKM, (OpMHUpyEeMble [0 KOMIIETEHIIMM B paMKaxX JAUCUUIUIMHBI, U
MHANKATOPbI OCBOEHUS KOMIIETEHITHH

CTyneHT N0KEeH 3HATh:

Marepuasibl IOYBEHHBIX U arpOXMMHYECKHUX HCCIIEIOBAaHUMN, IIPOTHO3bI Pa3BUTHUSA BPEAUTEIIECH U
OoJie3HeH, CripaBOYHbIE MaTepUaIbl s pa3pabOTKU 3JIEMEHTOB CUCTEMBI 3eMJISIENNs M TEXHOJIOTHIA
BO3/IEJIBIBAHUS CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP.

CTyneHT A0KEH YMETh:



OO00CHOBBIBaThIJIEMEHTHI CHCTEMBI 3EeMIICACIIHUS u TEXHOJIOTUH BO3JICJIBIBAHUS
CEJIbCKOXO3SIMCTBEHHBIX KYJBTYP MPUMEHHUTENIBHO K OYBEHHO-KJIMMATHUYECKUM YCIIOBUSIM C YYETOM
arponasaAmadTHON XapaKTePUCTUKH TEPPUTOPHH.

CTyneHT A0DKEH BIIaJIeTh HABBIKAMM:

Hcnonb3oBarh Marepuasbl IMOYBEHHBIX W arpOXMMHMYECKUX HCCIEAOBAHMM, IPOTHO3bI Pa3BUTHS
BpenuTeneil u 6one3Hel, CripaBOYHbIE MaTepPHAIIbl Ui Pa3paOOTKH 3JIEMEHTOB CUCTEMBI 3eMJICSIIUS
U TEXHOJIOTUM BO3/ENBIBAHUS CEIIbCKOXO3IMCTBEHHBIX KYJIBTYD.

- OIIK-5 CnocobeH K y4acTHI0O B TPOBEJIEHHH 3JKCIEPUMEHTAJbHBIX HCCIEIOBAHUI B
npodeccuoHAIbHOM 1eATeJILHOCTH;

3HaHUSA, YMEHHs, HaBBIKM, (GOpMHUpyEeMble [0 KOMIIETEHIIMM B paMKax JAUCUUIUIMHBI, U
MHAUKATOPbI OCBOEHUS KOMIIETEHITHH

CTyneHT N0KEeH 3HATh:

Knaccnqecxne 158 COBpeMCHHBIe METOAbI UCCIICAOBAHUA B O6JIaCTI/I anOHOMI/II/I.
CTyneHT J0KEH YMETh:

[TpoBoAUTE SKCTIEPUMEHTATBHBIX UCCIEIOBAHUI B O0JIACTH arpOHOMHHU.
CTyneHT A0DKEH BIIaJIeTh HABBIKAMM:

HCHOHLSOBB.TL KIIAaCCUYCCKUEC U COBpeMeHHLIe METOAbI UCCIICIOBAHUA B an0HOMI/II/I.

- [IK-1 I'oToB y4acTBOBATH B NIPOBECHUN ATPOHOMMYECKUX UCCIIEIOBAHUI, CTATUCTHYECKOM
00padoTKe pe3yJbTATOB ONbITA, (POPMUPOBAHUSA BHIBOI0B

3HaHUSA, YMEHHS, HaBBIKM, (GOpMHUpyEeMble [0 KOMIIETEHIIMM B paMKax AUCUUIUIMHBI, U
MHANKATOPbI OCBOEHUS KOMIIETEHITHH

CTyneHT N0KEeH 3HATh:
CoBpeMeHHbIE METO/bI UCCIIEIOBAHU, METO/IBI CTATUCTHYECKON 00paOOTKH pE3yIbTaTOB OIBITOB.
CTyneHT IOJKeH yMETh:
[TpoBOAMTH CTAaTHCTUYECKYIO OOpabOTKY pe3ysibTaToB OMBITOB, 0000LIaTh pe3ylbTaThl ONBITOB U
(bopMynupyeT BBIBOJIBI
CTyneHT JOJKEH BIa/IeTh HABBIKAMH:

Hcnons3oBaTh coBpeMeHHBIE 1a00paTOpHbIE, BEr€TallMOHHBIE U MOJIEBbIE METO/IbI MCCIEI0BaHUIN B
arpoOHOMUH.

4. O0beM IMCHUIIMHBI M BH/AbI y4eOHOI padoTsl (04Hast popMa o0yueHus1)

Bcero Tpetuit YeTBepThl
Bun yue6HO# paboThI 4acoB ceMecTp M ceMecTp
KonrakTHas pa6ora (Bcero) 74 44 30
JlaGoparopHble 3aHATHS 46 28 18
JIeKIIMOHHEBIE 3aHATUS 28 16 12
CamocrosiTesqibHast padoTa (Bcero) 79 37 42
Buabl npomMe:xyTOUHON aTTeCcTAlUM 27 27
3auer +
DK3aMeH 27 27
O0mas Tpy10eMKOCTb 4achl 180 108 72
Oo01masi Tpy10eMKOCTh 3a4eTHbIE
eIUHMbI 5 3 2

O0beM TMCHUIIHHBI M BU/bI y4eOHOM padoThl (3a04Hast (popMma o0yueHust)

Bcero Tpetuit YeTBepThl
Bun yue6HO# paboThI 4acoB ceMecTp M ceMecTp
KonrakTHas pa6ora (Bcero) 18 14 4
JlaGoparopHble 3aHATHS 8 6 2
JIeKIIMOHHEBIE 3aHATUS 10 8 2




CamocrosiTesqibHasi padoTa (Bcero) 153 94 59
Buabl npoMe:xyTOUHOM aTTecTAlUM 9 9
3auer 9 9
DK3aMeH +
O0mas Tpy10eMKOCTb 4achl 180 108 72
Oo01masi Tpy10eMKOCTb 3a4eTHbIE
eIUHMbI 5 3 2
5. Conepxxanue 1M CUMILTHHBI
TemaTn4ueckoe JiaHupoBaHue (0UHoOe 00yUeHHeE)
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Tpernii cemectp, Beero 81| 16 28| 37
I'eneTuka — HayKka 0 HaCJIeICTBEHHOCTH U
Pazen 1 v 8 12| 2 4] 6
U3MEHYMBOCTH OPraHU3MOB
Tema 1 [{uTonornyeckue 0CHOBBI HACISACTBEHHOCTH 3 2 1
Tema 2 THIBI KJIIETOK, UX HACIIEACTBEHHAs XapaKTEPUCTUKA 1 1
Tema 3 KneTo4HbIi IUKIT U TANBI AEJICHUA KIETOK 1 1
Tema 4 O06pa3zoBaHue MOJOBBIX KIETOK 1 1
MuTto3. BereTatuBHBIN cIOCO0 pa3MHOKEHUS
Tema 5 OpraHWU3MOB U 0COOCHHOCTH Mepeadn 3 2 1
HaCJIEJICTBEHHON MH(pOpMaIUN
Meiio3. CeMeHHOI crtoco0 pa3sMHOKEHHS U
Tema 6 O0COOCHHOCTH TIepeaur HaclIeACTBEHHON 3 2 1
UHPOpMAITIH
3aKOHOMEPHOCTH HaCJIeJOBAHUS NPHU
Pazzen 2 PHOCT 5 P 17| 2 10 5
BHYTPHBHA0BOI TrHOpUAU3AIIUH
Tema 7 MoHorubpuIHOE CKpENUBaHNE 5 2 2 1
Tema 8 JurubpuaHoe CKpeniuBaHmue 4 3 1
Tema 9 [TonmurnGpuaHOE CKpeIBaHKE 2 1 1
Craructuueckas 00paboTKa JaHHBIX
Tema 10 P A 3 2 1
rHOPHI0JIOTHYECKOTO aHaJIH3a
Tema 11 HecoBmecTtumocTs amnenei 3 2 1
HacsienoBaHue nNpu3HaKoB NpH HeaslJleJbHOM
Pasen 3 HOBATIHE TP P 12| 2 6| 4
B3aUMO/IeiiCTBHY TeHOB
Tema 12 KommnemMenTapHoCTh 6 2 2 2
Tema 13 Onucras 3 2 1
Tema 14 [Tonumepus 3 2 1
Paznen 4 XpoMocoMHas TeOPpHs HACJIEACTBEHHOCTH 9 2 2 5
Tema 15 CuenieHHoe HacIeI0BaHUE U KPOCCUHTOBED 5 2 1 2
Tema 16 HacnenoBanue, clieIuieHHOE C ITOJIOM 4 1 3




Pa3nen 5 [uTomiazMaTuvyecKasi HACJAEACTBEHHOCTh 8 2 2 4
Tema 17 NuOuauar 5 2 1 2
Tema 18 I'eTeposuc 3 1 2
Pasien 6 H3MeHYMBOCTH OPraHU3MOB HACJIEICTBEHHAS H 9 ) 2 5
HeHAacJIe[ICTBeHHAas!
Tema 19 OponmonronHoe yuenue Y. Jlapsuna 1 1
Tema 20 MonuukanonHast U3MEHYUBOCTb 3 2 1
Tema 21 MyTranuu, ux kinaccuukarys 3 2 1
Tema 22 [Monumonaus u Apyrue u3MEeHEHus Yucia 1 1
XpOMOCOM
Tema 23 OtnanéuHas rubpuIU3anus 1 1
Paznean 7 I'eneTnuyeckue mpouecchbl B MOMYJISIIIUAX 8 2 2 4
Tema 24 3akoH Xapau-Baiin6epra 6 2 2 2
Tema 25 JBmxymue GakTopbl IBOIIOINH MOMYJISIIHH 2 2
Pa3nen 8 I'eHeTHKa HHAMBHUYAJILHOIO PA3BUTHSA 6 2 4
Tema 26 TOTUNOTEHTHOCTh COMaTUYECKUX KIETOK 3 2 1
Tema 27 OHrorenes 1 1
Tema 28 Huddepennmanbaas 1 KackagHas aKTHBHOCTh TEHOB 1 1
Tema 29 PerynupoBanue 3TaroB OHTOreHe3a 1 1
YerBeprhlii cemecTp, Beero 72| 12 18| 42
Pasen 9 buorexHonorus, 3Tanbl 1 HaANpPaBJIeHUA eé 24 4 8l 12
pa3BuTus
Tema 30 Oransl pa3BUTUSA 4 2 2
Tema 31 OCHOBHbBIE HallpaBJICHUS PA3BUTHS 2 2
Tema 32 buorexHonorus MUKpOOPraHUu3MOB 12 8 4
Tema 33 buosneprernka 4 2 2
Tema 34 Kpunocoxpanenue; 6aHK KJIETOK U TKaHEH 2 2
Pasien 10 MouJsiekyasipHbIe OCHOBBI TeHETHYeCKHX 18 4 4l 10
NpoLEeCcCcoB
Tenta 35 OcoOenHocTH OpraHU3allii FeHOMOB 6 4 )
JYKapUOTHYECKON U TPOKAPHUOTUUECKON KIETOK
Tema 36 Crpykrypa resa 2 2
MosnekynsipHble MEXaHU3MbI PEIUTUKALUU U
Tema 37 TpaHckpunuuu Monekyasl JIHK, nponieccunra u 10 4 6
Tpancasnuu u-PHK
Paznea 11 Knerounasi uH:keHepUs 16 2 4 10
Tema 38 buonorus KynsTUBUPYEMBIX KJIETOK U TKaHEH 4 2 2
Tena 39 KJ‘IOHaJ'IBUHoe MUKpPOPa3MHOKEHUE U 03/]0OPOBIICHUE 10 4 6
pacTeHuit
Tema 40 [IpuMeHeHne METOIOB In Vitro B CeNEKINN paCTCHUN 2 2
Paznen 12 I'eHeTHyeckast MHIKEHEPUA 14 2 21 10
Tema 41 [IprHIMIIBI ¥ METO/IBI TEHETUYECKOU HHKEHEPU U 4 2 2
Tena 42 OCHOBHBIE 3Tarnbl CO3JJaHUSI TPAHCTEHHBIX 4 ) )
OpraHU3MOB
Tema 43 I'eneTnueckas nHXKEHEPUS B PACTEHUEBOJCTBE 6 6

Ha npoMexxyTouHyto aTTecTaiuo OTBOAUTCA 27 4acoB.

Coneprxkanue IMCHUILIMHBI (O4HOE 00yUeHHe)

Homep Tembl

Conepxxanue TeMbl




Tema 1

Kiertka - CANHUIa HACJICACTBCHHOCTU MHOTOKJICTOYHOT'O OpraH1u3Ma. T'ennr
paCTHTeHBHOﬁ KJICTKH JIOKAJIM30BAHBI B AIPC, MUTOXOHAPUAX U IMJIACTUIAAX.

Tema 2

Paznuuaror 1Ba THIIA KJIETOK - 3YKapUOTUYECKHUE U ITpoKapuoTuyeckue. /Jaéres
0COOEHHOCTBD JIOKAIM3ALMHU U MIepead MOTOMCTBY I'€HOB ATUX TUIIOB KIIETOK.

Tema 3

XapakTeprucTUKa 3TaNoB KJIETOYHOIO LIMKIIA, n3MeHeHue conepkanus JTHK,
muddepeHpoBka u neauddepeHInpoBKa COMaTHIECKUX KIIETOK. AMHTO3 -
HEPABHOMEPHOE pacIpeie]IeHHe TEHETUYECKOro Marepuana. Muros -
PaBHOMEpHOE paclpeesieHue sAepHbIX reHoB. Ha MuTo3e ocHoBaHO
(dopMHupoOBaHUE TKaHEH U OPTaHOB, BEreTaTUBHOE pa3MHOKeHHe. Melio3
o0ecrieyrBaeT yMeHbIIEHHE Habopa XpOMOCOM B J[Ba pa3a U Ka3HOKa4YeCTBEHHOCTh
00pa3yeMbIX TaIUIONIHBIX KJIETOK. DTOT THII JA€JICHHUS SBISIETCS COCTAaBHOW YacCTh.
npouecca 00pa3oBaHuUs raMe. - CIIOPOreHe3a.

Tema 4

O6pa30BaHI/Ie IMOJIOBBIX KJICTOK CKJIAABIBACTCA U3 ABYX IMOCICAOBATCIIBHBIX 3TAllIOB
- CIIOPOIrcHC3a U TaMCTOI'CHE3a. I[aéTCSI FCHCTUYCCKAA XapaKTCPUCTUKA
MHKPOCHOPOICHEC3a U MUKPOTaMETOTCHE3a, MAKPOCIIOPOICHE3a U
MaKporaMeTorcHesa.

Tema 5

MuTo3 - HenpsAMoe JAeNEHUEKIETOK,, MpeAnonaraiiee GopMupoBaHue
T€HETUYECKU OTHOPOJHBIX TKaHEe!. JISXKUT B OCHOBE BET€TaTUBHOIO
Pa3MHOXEHUS, IPU KOTOPOM HUCTIONB3YIOTCS Pa3IUYHbIEC ClIEYNATN3UPOBAHHBIC
OpraHbl U YaCTU PACTEHUH, a TAKXKE YaCTU TKaHEH (IKCILJIAHTHI).

Tema 6

Meii03 - 0COOBIif TUTT JIETICHUS KJICTOK, SIBIISIOIINIACS YacThIO Mpoliecca
(dbopMupoBaHUS TAIIOWIHBIX PA3HOKAYECTBEHHBIX TaMeT.

CemeHHOE pa3MHOXKEHUE MIPEANonaraeT CIusiHue pa3HOKaueCTBEHHbBIX TaMeT JABYX
oco0eil (mepekpEcTHOE OMBLUICHUE) UITH OJTHOTO OpraHu3Ma (CaMOOTIBIIICHHE).

Tema 7

l'ubpunonorndyeckuii aHAIN3 - METO/ U3YYCHUS HACIEeCTBEHHOCTH. CHMBOJIHKA,
npeioxkerHHas I. MengeneM. [JoMuHaHTHBIE U pELIECCUBHBIE T€HBL. [ OMO3UTOTHI,
reTepo3uroTsl. Cxema ruOpuI0JI0THIECKOTO aHAN3A.

AHanu3upytoliee, BO3BpaTHOE, HACBILIAIONIEE, PELUIPOKHOE CKPEIIUBAHMSL.
3aKoH eMHO00pa3usi TMOPUIOB MEPBOTO MOKOJICHUSI.

Tema 8

I'ubpunonoruueckuii aHaIU3 OPraHU3MOB, PA3TUYAIOLINXCS JPYT OT JIpyra Mo
JBYM IIapaM I'€HOB. 3aKOH pacIIENIEHUs PU3HAKOB. 3aKOH HE3aBUCHUMOIO
KOMOMHUPOBaHMS T€HOB U HACJIEIOBAaHUS IPU3HAKOB.

Pacmierienue no reHOTHITY U (DEHOTHITY.

Tema 9

I'ubpugonornvyeckuii aHaIN3 OPraHU3MOB, PA3TUYAIOIINUXCS IPYT OT JpyTa Mo
TpEM 1 OOJBIIEMY YHCITY Tap TCHOB.

Cxema 00pa3oBaHUs THIIOB TaMeT.

3aKoH pacHierieHus] IPU3HAKOB. 3aKOH HE3aBUCUMOTO KOMOMHUPOBAHUS T€HOB U
HAaCJICJOBaHUS IPU3HAKOB.

Pacmiernienue o reHOTHITY U JEHOTHUITY.

Tema 10

Hcnonp3oBaHNe METOIa XU-KBAIPAT AJIsl OLIEHKH PE3yJIbTaToB
TUOPUA0IOrHYECKOTO aHaIN3a.
Crernenb cBOOOMIBI. YPOBEHb BEPOSITHOCTH.

Tema 11

MHoxecTBeHHbIH ayutenu3M. ['amerodurHas, ciopogurHas u rerepoMopdHas
HECOBMECTUMOCTb aJUIeIIEH IIPU I1I0JI0OBOM Pa3MHOKEHUM PACTEHUMU.

Tema 12

BsaunmoneiicTBue HealienbHBIX TeHOB. KoMIieMeHTapHOE - TOTIOTHUTEIHHOE
JIICUCTBUE I'€HOB.

Xapakrep pacuieryieHus 1o (eHOTHUITY B pe3ysIbTaTe CKPEeIMBaHUs AUTHOPHIHBIX
OpPraHU3MOB IIPU KOMIUIEMEHTAPHOM B3aUMOJICHCTBHH T'€HOB!

9 : 7 - oKkpacka IIBETKa JYIIMCTOTO TOPOIIKa;

9:6:1 - dopma mnoaa THIKBBI;

9:4:3 - okpacka BEHUUKA JIbHA;

9:3:3:1 - okpacka LIBETKa JIIOLIEPHBI.




Tema 13

B3aumopeiicTBue HeanbIeIbHBIX TE€HOB, MIPOSBIIAIONICECS B MTOIaBICHUNA OTHOTO
U3 MPU3HAKOB.

OnucraTuuHblii red. ['unocrarnynseiii reH. ['eH-uaruouTop (cympeccop).
XapaxTep pacuieruieHus 1Mo (eHOTUITY B Pe3yIbTaTe CKPEIIUBAHMS TUTHOPUIHBIX
OpPraHU3MOB MPU FMUCTATUYECKOM B3aUMOJIEUCTBUU T€HOB:

12 : 3 : 1 - okpacka 3epHOBKH OBCA, IJI0J]a THIKBBI;

13 : 3 - okpacka uenryii JJyKOBHIIbI, 36pHOBKH KYKYPYy3bl.

Tema 14

B3anmoneiicTBue paBHO3HAYHBIX HEAJIbJIEIbHBIX TE€HOB, MIPOSBIIAIOLIEECs B Oosee
WJIM MEHEE CHJIBHOM IIPOSIBIEHUH ONIPEAEIEHHOTO NpU3HaKa. TpaHcrpeccuu.
KyMmynsTuBHas WM HEKyMYIISITUBHAS TTOTUMEPHSL.

HacnenoBanue okpacku 3¢pHOBKH MIIEHUIIBI 00YCIOBICHO COYETAHNUEM JIBYX I1ap
T€HOB KYMYJIATUBHOTO JCHCTBUS:

4 TOMUHHMHTHBIX ITOJIMMEPHBIX T€HA B TEHOTHUIIE - TEMHO-KpacHasi OKpacka
3€pHOBKU;

3 ZOMHHUHTHBIX OJMMEPHBIX T€HA B TEHOTHIIE - KpAacHast OKpPacKa 3€PHOBKHU;

2 TOMUHHMHTHBIX MTOJJUMEPHBIX T'€HA B TEHOTHIIE - CBETJIO-KpacHask OKpacka
3€pHOBKU;

| JOMUHMHTHBIN TOJIMMEPHBINA T€H B TEHOTHIIE - OJIEIHO-KpacHasi OKpacka
36pHOBKU;

BCE peIIeCCUBHBIE T'€HbI B TCHOTHUIIE - Oeas OKpacka.

[Ipu HEKYMYIATUBHOM MOTMMEPHUH MPOSBICHUE MTPU3HAKA 3aBUCUT OT HATHYUS
WM OTCYTCTBHUS JJOMUHATHOTO T'eHa (T€HOB) - €CTh I'eH (T€HBI) - €CTh MIPU3HAK, HET
JOMHUHHHTHOTO TeHa (T€HOB) - HET MPU3HaKa, HalpuMep:

ATA1A2A2 - sposas ¢popma;

Alala2a2 - spoBas ¢opma;

alala2a2 - o3umas (opma.

Tema 15

3aKOHOMEPHOCTH, yCTaHOBIIEHHbIE T. Moprasom.

1.I'enbl HaXOAATCS B XpOMOCOMAX.

2.I'eHbl pacnosnokeHbl B XpOMOCOME B JINHEHHOU 110CIIE10BATEIbHOCTH.

3. Paznu4HbIE XpOMOCOMBI COZIEPKAaT HEOAMHAKOBOE YnCiIo reHoB. Kpome Toro,
Ha0Op T€HOB KaX/10i U3 HErOMOJIOTHYHBIX XPOMOCOM YHHUKAJICH.

4.T'eHbl OIHOM XPOMOCOMBI 00PA3yIOT IPYIITy CLUEIUICHUS, TO €CTh HACIEAYIOTCS
NPEUMYIIECTBEHHO CIEIICHO (COBMECTHO), Oarofapst 4emy MpOUCXOIHUT
CLICIJICHHOE HACJIEJOBAaHUE HEKOTOPBIX IIPU3HAKOB.

5.Yucio rpynn CUEIuIeH!s paBHO TaluIOUIHOMY YUCILy XpOMOCOM JJaHHOTO BUJA
(Y roMoramMeTHOTO mosia) win 6onbine Ha 1 (y rereporaMeTHoro mosna).
6.Cuennenue HapylaeTcsl B pe3yabTare KpOCCUHIOBEPa, YaCTOTa KOTOPOIo IpsSMO
IIPONOPLIMOHANIbHA PACCTOSHUIO MEXAY T€HaMU B XpOMOCOME (II03TOMY CHJIa
CICTIJICHUS HAXOAUTCS B OOPAaTHOM 3aBHCUMOCTH OT PACCTOSIHUSA MEXy T€HAMH).
7.Anneny reHoB 3aHMMAaIOT OJIMHAKOBBIE JIOKYChl B TOMOJIOTMUHBIX XPOMOCOMAX.
8. Kaxxp1ii Ononornueckuii BUA XapakTepu3yeTcs onpeaeaEHHbBIM HabopoM
XPOMOCOM — KapUOTHUIIOM.

I'pynna cuennenus. [lonnoe u HenonHoe cuennenue. Kpoccunrosep.
KpoccoBepHbie 1 HEKpoccoBepHbIE TaMeThl. PekoMOMHaHTHBIE 0cO0U.
I'eneTnyeckue KapThl XpOMOCOM.

Tema 16

[TonoBbie XpOMOCOMBI MATEPUHCKUX U OTLIOBCKUX OpraHn3MoB. OCOOEHHOCTh
MPOSIBJICHUSI T€HOB, JIOKAJTU30BaHHBIX B X-XpoMocome. [ eMU3UTOTHOCTb.
Hacnenctsennsie 3a6oneBaHusl.

Tema 17

Nu6puauHT (MHIYXT) - OIU3KOPOACTBEHHOE CKpenuBaHue. BpeaHsie u
neranbHble reHbl. UnOpennas nenpeccusi. MHOpeaHbI MUHHUMYM.




Tema 18

I'ereposucusiit 3 dext. 'nOpuast F1. PenpoayKkTuBHBIN, BEreTaTUBHBIH,
aJanTallMOHHBIN THITBI TeTeposuca. Teopun 3¢ddexra rereposuca:
JOMUHHMPOBAHUS, CBEPXAOMHUHUPOBAHUS, a/TUTAMEHTAIBHBIX 3(P(eKTOoB.
3akpenuTenb CTepUIbHOCTH. BoccTanoBHUTENb (PEPTUIBHOCTH.

Tema 19

Bce xuBbIe Opranu3Mebl, 6arogapsi MOCTOSHHO AEUCTBYIOIIEH KOMOMHATUBHOM 1
MYTaIlMOHHOW U3MEHUYUBOCTHU, MEJICHHO M MTOCTETIEHHO MPe00pa30BhIBAINCH U
COBEPILECHCTBOBAIUCH B COOTBETCTBUM C OKPYKAIOIIUMHU YCIOBUSMHU U
MOABEPTaJINCh €CTECTBEHHOMY OTOODY.

EcTtecTBeHHBIN 0TOOP OCYIIECTBIISETCS Yepe3 CI0KHOE B3aMMOJICHCTBHE
OpPTraHu3MOB JPYT C IPYTroM U ¢ GaKTOpaMu HEKUBOW MPUPOABL. DTH
B3aMMOOTHOIIEHUs [[apBrH Ha3Bas 60pbOOH 3a CyIIeCTBOBAHUE.

EctecTBeHHbII 0TOOp M30IMPOBAHHBIX PA3HOBUIHOCTEH B Pa3INYaIONIUXCS
YCIJIOBUSIX CYIIECTBOBAHUS IIOCTENIEHHO BEAET K AUBEPIeHLINN (PACXOKACHHUIO)
NPU3HAKOB ATHX PAa3HOBHIHOCTEH M K BUJ000pa30BaHUIO.

Tema 20

MonuukanmonHas ((heHOTUIHYECKAs ) U3MEHYUBOCTh — U3MEHEHHUS B
OpraHu3Me, CBS3aHHBIE C U3MEHEHHEM (DEHOTHIA BCIIEACTBUE BIUSHUS
OKpY>Karollen Cpe/ibl.

[Ipenen nposBaeHUs MOAU(PHUKALMOHHON N3MEHUYNBOCTH OpraHU3Ma IpH
HEU3MEHHOM I'€HOTHUIIE — HOpMa peakuuu. PakTU4eCcKy HopMa peaKud —
CHIEKTP BO3MOXKHBIX YPOBHEH HKCIPECCHH T€HOB, U3 KOTOPOTO BHIOUpAeTCs
YPOBEHb AKCIPECCHH, HanOosIee MOAXOAAIIHNMA I JaHHBIX YCIIOBHM OKpY’Karomien
CpEBL.

BapuauuoHHbIH psia.

BapuauvonHas kpusasi.

CrarucTiueckre napameTpbl BapuallioHHON KpUBOH (cpeanss apudmernueckas,
JHCTIepCHs, CTaHapTHOE OTKJIOHEHHE, OIIMOKa cpeiHeil apudmendyeckoil,
KO3(hUIMEHT BapUalin).

Tema 21

Myranus - pe3koe HacleyeMoe U3MeHeHUe. MyTareHsl.
Knaccudukarus myTammid:

BpEIHBIE U TIOJIE3HbIE,

MopdoJIoruyecKue 1 OMOXUMHUYECKHUE,

XPOMOCOMHBIE Y TEeHHBIE,

JeNeINH, TyTUTMKAIIIH, UHBEPCHH, TPAHCIOKAIIUH.




Tema 22

[Monmummonaust - U3MEHEHUE KOJTMYECTBA XPOMOCOM.

ABTONONMMITIIONAB! (TarIouAbl, TUMIOU/bI, TPUILIOUIBI, TETPAILIIOUIbI,
NEHTAIUION 1bl, TEKCATUIONIbI, TENTAIJION b, OKTAIJIOUIB! U Jp).

B kieTkax aBTOMONUIUIONIHBIX OPraHU3MOB IPOMU30IILIO KPATHOE YBEIMYEHUE TaK
Ha3bIBAEMOT0 OCHOBHOT'O YHUCJIa XPOMOCOM (X), KOTOPO€ yKa3bIBaeT Ha KOJIUYECTBO
XpOMOCOM B HCXOJTHOM Ha0Ope, Ha OCHOBE KOTOPOTO B SBOJIOIMH ITPOUCXOIUIIA
NOJIMITIONAM3ALNS JAHHOTO BUAA. Tak, MOJUIUIONIHBINA Pl BHIOB poAa
MIIEHUIIBI XapaKTEPU3YIOTCS CIEAYIOUMMHA HabOpaMu XpOMOCOM: Y JIBY3E€pPHSIHKH
— 14, y TBepno# nueHuipl — 28, y Markon — 42.

AJNTOTIONUIUION Bl — TTOJIMTUIONIHBIE PACTEHUS, TIOYUYEHHBIE B pe3yibTaTe
KpaTHOTO YBEJIMUYCHHS TeHOMAa OPTaHU3Ma, BO3HHUKIIIETO B PE3yNbTaTe OTIaJIeHHOM
MEKBHUIOBOM MJIM MEXPOAOBOM ruOpuan3ay. YacTHeIN cirydait
AJIIOTIONUILIONINH - aMpuauIIIon ibl. AM(UINIIION]] — TUIOOBHUTHIN
THOPUIHBINA OPraHU3M , COUYETAIOMINN TOIHbIEC JUITIOUIHBIE HAOOPHI XPOMOCOM
000MX POAUTETHCKUX BUJIOB.

B cenexumu aMpUIMIUION Bl HCHIONB3YIOTCS I 00€CeUeHHs TUI0I0OBUTOCTH
(IpeooNeHHst CTEPUIIBHOCTH) MEKBUIOBBIX THOPHU/IOB.

B pesynbrare ckpemuBanus TépHa Prunus spinosa ¢ ansrdoii Prunus divaricata
UCCIIEIOBATENN KCTIEPUMEHTAIBHO MOTYYHIN KYJIBTypHYIO cIuBy Prunus
domestica, TOXXIECTBEHHYIO OOBIYHOM.

Panc — ecTecTBeHHBIN aMPHUIUIUION, B IPOUCXOXKICHHH KOTOPOTO Y4acTBOBaja
cypernuna (2n = 20, renom AA) u kammycra (2n = 18, rerom CC).

Tpurtnkanze — aMQpUIUIUION] MEXKAY POXKBIO H MIICHUICH.
[MieHnyHO-TIBIpeitHbIE THOPHUIBI — aM(PUIUIUION]T MEKIY MIIECHUIIEH U IBIPEeM.
Hanpuwmep, padanobpaccuka (aMpuIumIon peieqHo-KamyCTHINA THOPU,
cunre3upoBanHbiii I J[. Kapneuenko) Obu1a momydeHa myTeM CKpeluBaHHEM
penbku (2n = 18) u xamycTsl (2n = 18). XpoMoCOMBI peibKH 0003HAYAIOTCS
cUMBOJIOM R, a XxpoMocomsl KarrycTel — cuMBosioM B. IlepBoHadansHO
NOJTYYECHHBIA aM(pHUrarion] iMeJ reHoMHY10 ¢popmyiay 9R + 9B. DTot oprannsm
ObUT OECTIIIONHBIM, IOCKOJIBKY B Meii03e 00pa30BbIBaIOCh 18 YHUBAJIEHTOB U HU
oxHoro ouBanieHTa. Ilpu ynBoeHnu xpomocom ObL1 moaydeH ambuauruiona: (9R
+9B) + (9R + 9B) — 18R + 18B. ¥V 371010 0oOpranusma kaxmaas XxpoMmocoma
npezcTaBlIeHa Mapoi TOMOJIOTOB, YTO 00ECIEYMIIO HOpMalIbHOE 00pa30BaHHe
OMBaJICHTOB U HOPMAJILHYIO Cerperaiuio xpomocoM B meiioze: 18R + 18B — (9R
+9B) + (9R + 9B).

AHEYIUION]IbI — OpPTraHU3Mbl, UIMEIOLIIE B OCHOBHOM Ha0OpE YBEINYEHHOE WM
YMEHBIIEHHOE, HO HE KPAaTHOE allJIOUTHOMY, YUCJIO XpOMOCOM. B 3aBucuMocT
OT TOT0, IPOU30LLIO YMEHBIIECHUE WU YBEIMUYECHHUE YUCIIAa XPOMOCOM 10
CPAaBHEHHMIO C ONPEEIEHHBIM YPOBHEM IUIOMAHOCTU: TPUCOMUKH (2n +1),
TeTpacoMuku (2n + 2), MoHOCOMUKH (2n — 1), HymIrcoMuku (2n — 2).
AHEYIUIONIBI UCTIONB3YIOT TSI MOHOCOMHOTO aHaJN3a, YTOObI YCTAaHOBUTD
JIOKAJIM3aLHI0 T€HOB B ONPEIEIEHHBIX XPOMOCOMAX.




Tema 23

CkpelnBaHue MEXIy OpraHM3MaMU, OTHOCSALIMMUCS K pa3HbIM BUAAM WU
ponam, Ha3bIBaeTCs OTAAIEHHOW rubpuamn3anueil. Llens otnaneHHoON
rHOpUIN3AIMH COCTOUT B CO3JJaHUU 0CO0OEH, coueTaromux B cede IeHHbIe
NPU3HAKU U CBOIMCTBA pa3HbIX BUAOB. [IpoBoaUTCS rHOpHUIU3aIist KyJIbTypHBIX
BUJIOB C IIPEICTABUTEIISAMH IUKUX, & TAKXKE CKPECILIUBAHUE PACTECHUN,
OTHOCSIIMXCS K Pa3HBIM KyJIBTYPHBIM BUJaM WIH poaaM. Jlukue copoauuu
00J1aAat0T eNBIM PSJIOM IPU3HAKOB, KOTOpPbIE C1a00 BBIPAXKEHBI WIIM COBEPILICHHO
OTCYTCTBYIOT Y KyJBTYPHBIX PACTEHUH. DTO MPEKIAE BCETO YCTOMUMBOCTD K
Pa3JIMYHBIM 3KCTPEMAJIBHBIM YCIIOBHUAM IIPOU3PACTAHUS - XOJIOLY, 3aCyXe, Kape,
3aCOJICHHIO, BPEIUTEISIM, OOJIE3HSIM.

I'eneTnky U ceNEKIIMOHEPHI JOCTUIIN 3HAYUTENBHBIX YCIIEXOB B IIPEOAOICHUN
HECOBMECTHUMOCTH NPH OTJAJICHHON THOPUAN3ALINY U MTOBBIIICHUN
XKHU3HECTIOCOOHOCTH THOPUAHBIX ceMsiH. Hanbomee s peKTUBHBIMH TpUEMaMH
MOBBIIIEHUS )KU3HECTIOCOOHOCTH THOPUIHBIX CEMSH SIBISIOTCS: 1) MeTox
KyJIBTUBUPOBAHUS 1N Vitro M30JIMPOBAHHBIX 3apPOABIIIEH U CEMEHHOTO 3a4aTKa; 2)
COBMECTUMOE KYJIETUBUPOBAHUE 3apOJIBIIIA U SHAOCIEPMA, IIPU KOTOPOM UMEET
MECTO I0JIE3HOE MEHTOPHOE JIEHCTBHE NOCIIeIHEr0 Ha popMUpOBaHHE YMOPHOHA;
3) KyJbTypa CEeMEHHBIX 3a4aTKOB C II€JIbI0 TOJIY4YEHHUS JKU3HECIOCOOHBIX
3apobliieii; 4) UCIOb30BaHUE TAILTOMIHBIX 3aPOJIBIIIEH C TOCIEAYIOMEN UX
NOJMIIONAM3ALKEH; 5) TepeBo THOPUIOB C TUIUIONIHOTO HA TETPATUION THBIN
WM C TPUILIOUMIHOIO HA TeKCAIUIOUIHBIN YPOBHHU.

Tema 24

[Momynsust — COBOKYIHOCTB 0co0eit

OTIPEICJIEHHOTO BU/1a, HACEISIOUINX ONPEIeICHHYIO TEPPUTOPHIO U CBOOOIHO
CKPEIIMBAIOIINXCS JPYT € APYTOM.

I'eneruka nonynsauui U3y4aeT paclpencsIeHUe YacTOT ajulelIed U UX U3MEHEHHE
I0J] BIIMSIHUEM ABWOKYIIMX CHJI DBOJIIOLIUY.

CyMMa 4acTOT JOMUHAHTHOTO (PA) U pelieCCUBHOTIO (qa) TeHOB paBHA €UHUIIE.
3axoH Xapau-BaiinOepra: cymma KBajpaTa 4aToThl JOMHHAHTHOTO reHa (AA),
YABOEHHOTO MPOU3BEACHUS YaCTOT IOMUHAHTHOTO M PELIECCUBHOTO IeHOB (Aa),
KBaJlpaTa 4acTOThI PELIECCUBHOIO I€HOB (aa) paBHA €IUHUIIE.

Tema 25

[Tonynsiius - ’KUBOW OPraHU3M, IOCTOSTHHO PAa3BUBAIOIIMIICS, U3MEHSIOIIUNUCS B
ornpeneNéHHOM HapaBiIeHHUH.

OcHoBHbI€ ()aKTOPBI IBPIIIOLMH MOMYIIALUN:

MyTanuu.

OTt60p.

Hpeiid reHos.

Murpanuu.

Tema 26

KneTtku comatnueckoil Tkanu 00pa3oBaHbl B pe3yJIbTaTe MUTOTUUYECKOTO JIETICHMUS,
KOTOpOE TMPEINoiaraeT paBHOMEPHOE paclpeesIeHus siIepHOTO HACJIECTBEHHOTO
Marepuaia u KOTopoe 00yClIOBINBAET T€HETUUECKYIO OTHOPOAHOCTh KIETOK
COMaTUYECKUX TKaHEH.

DTO CBOMCTBO COMaTH4YE€CKUX PACTUTEIBHBIX KJIETOK MO3BOJISIET B ITOJIHOM MeEpe
peanu3oBaTh IPUCYILYI0 UM IT'eHETHUECKYI0 HH(OpMAIKIO, 00ECIEUHNBAOIIYI0 UX
muddepeHIIMPOBKY U JallbHEIIIee pa3BUTHE A0 LEI0r0 OpraHu3Ma.
O0s3aTeIpHON 0COOEHHOCTHIO TOTHIIOTEHTHOM TpaHC(HOPMAaIMKA PACTUTETHHBIX
KJIETOK sBJIsieTcs AenuddepeHuanys, T. €. BO3Bpar CrieluaIu3upOBaHHON KIETKU
Ha YPOBEHb MEPUCTEMAaTHUYECKOTO COCTOSIHUS, COTIPOBOKIAIOIIUICS YIIPOIIEHUEM
CTPYKTYPBI, PEAyKIHeil BaKyoJIu, U3MEHEHUSIMH COCTaBa M KOJIMYECTBA OPraHesT U
T. 1. leaudepennuarius npeaonpenensier nepexoa KJIeTKU B MeprucTeMaTHueckoe
COCTOSIHHE M CTIOCOOHOCTH K HOBOM (hopM0O0Opa30BaTEIHLHON IEATEILHOCTH.
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Tema 27

OHTOreHe3 — COBOKYIHOCTb ITOCIIE0BATEIbHBIX MOP(POIOTUIECKUX U
OMOXUMHUYECKUX MTPeoOpa30oBaHuil, IPETEPIIEBACMBIX OPIAHU3MOM OT
OILIOJOTBOPEHHUS (IIPU MOJIOBOM PAa3MHOKEHNH ) WJIM OT MOMEHTA OTAEIEHUS OT
MaTepUHCKON 0coOu (TIpH OECTIONOM Pa3MHOKEHHH) 10 KOHIIA )KU3HH.

B xozne oHTOreHe3a NpoucXouT MPOLECC peaan3aluy TeHETUYECKON
UH(POPMAIUH, TOTYYCHHOM OT POTUTENEH.

Paznen coBpeMeHHOI OMOJIOTHH, N3YYaIOIINK OHTOT€HE3, Ha3bIBACTCs OMOTIOTHEn
pa3BUTHS; HaUaJIbHbIE TAlbl OHTOT€HEe3a — AMOPHOTreHe3 — H3Y4aloTCsl TaKXKe
IMOpHUOTIOTHEN.

VY ceMeHHBIX pacTeHUi K SMOPHOHATBHOMY PAa3BUTHIO OTHOCAT IMPOLIECCHI
Pa3BUTHA 3apOJBIILIA, IPOUCXOAAIIUE B CEMEHH.

Tema 28

JuddepennnanbHas SKCIpeccus TEHOB, T. €. PEryNAlUs UX aKTUBHOCTHU B
3aBHCHMOCTH OT CUTHAJIOB, MOCTYMAIOLIUX W3BHE, MOKET MPOUCXOAUTh HA YPOBHE
J1000r0 U3BECTHOTO MATPUUHOTO IMpoliecca: peIUIMKaluy, TPAHCKPHUIIIUHY,
TPaHCIISIIUY, a Takxke B rponecce co3peBanuss MPHK u nonmunentuaueix neneu,
00pa3yIomuxcs B pe3yabTaTe TPAHCISIIHH.

Perynsuus sxkcnpeccuy TeHOB O3BOJISIET KIETKaM KOHTPOJIUPOBATh COOCTBEHHYIO
CTPYKTYpPY U (QYyHKIIHIO, SIBISIETCS OCHOBOM (P PEPEHITMPOBKHU KIIETOK,
MopdoreHesa u aJlarTainum.

DKcrpeccus TeHa MOXKET PeryaupoBaThcsl Ha pa3HbIX 3Tanax. OgHako B
OOJIBIIMHCTBE CIIy4aeB KIIFOYEBBIM 3TAIOM PETYISILIUK SKCIIPECCUH T€HOB SBISETCS
TPAHCKPHUIILIUS, TO3TOMY B OCHOBE AU(pdepeHIInaaIbHON SKCIIPECCUH T€HOB 0YEHb
4acTo JIeKUT nuddepeHianbias TPaHCKPUIILKS TeHOB.

Cawma no ce6e PHK-nommmepasa He crmocoOHa pacro3HaBarh, KaKu€ UMEHHO T€HBI
HY>KHO TPaHCKPUOUPOBATh B JaHHBII MOMEHT. [lomoraroT eii nenarh 310 OeIKu.
Otu 6eNKU HA3bIBAIOTCS TPAHCKPUIIIIMOHHBIMU (QakTopamu. PerynsropHsie Oenku
CITOCOOHBI CBSA3BIBATH PA3HBIC YUYACTKHU T€Ha, 3aKpbiBaTh MyTh PHK-momumepase
(peripeccop — MOJIaBUTENb), OCIIKH — YCHIIUTEIH.

CymiecTByeT MHOKECTBO CIIOCOOOB aKTHBAIMK (MHAKTHBAIMK) O6enkoB. OmHAKO
yaiie BCEro 3TOT IMpoliecc CBA3aH ¢ (GOPMUPOBAHUEM OEJIKOB, T. €. IPUCOCAUHEHHE
docdarnoit rpynmsl. DochonrpoBaHre MPUBOIUT K U3MEHEHUIO KOH(DUTYpAITHH
Oelnka, T. €. ”3BMEHEHHIO (YHKIIUU. DTO MPOUCXOINT 3a CUET TOro, YT hocdarHas
rpymma JErko IUCCOLMUPYET U MpuolpeTaeT cuilbHbIN 3apsia. Crneunduyeckue
dbepmenTsl, obecnieunBaroriye GochonrupoBaHre OSIKOB, HA3bIBACTCS
MPOTEMHKUHA3aMU.

Bce curnainel npuHATO YCIOBHO MOAPA3IEIATh HA XUMHUECKHE U (PU3HUECKUE.
XHUMHUYECKHE CUTHAJIBI — MOJIEKYJIbI, UX HOHBL. B Xo1e B3auMoaencTBus ¢
XUMHYECKUM CUTHAJIOM PELEenTop 00pa3yeT ¢ HUM KOMIUIEKC, a TOTOM PELeNTop
MEHSIET CBOIO KOH(OpMaIHIo, cle0BaTeNbHo, U GyHKIHI0. Penentop —
YyBCTBUTEJIbHAS MOJIeKyna. OU3NUYEeCKUil CUTHAT — YPOBEHb TEMIIEPaTyphl, CBET
(KBaHT CBeTa), 3BYK, MEXaHUYECKOE JIaBIICHUE U JIP.

JKv3HEeHHBII UK TOKPHITOCEMEHHOTO PACTEHUS XapaKTepu3yeTcsl MPolieccaMu
dbopMupOBaHUs U Pa3BUTHSI OPTaHOB, T.€. OPraHOTEHE30M, KOT/Ia MOCJIE0BATEIHHO
peanusyeTcs HacleACTBeHHAst HH(OopMalns, 3aIpOrpaMMUPOBAaHHAs B TEHOTHIIE:
pasBuTHE 3apojbiia, (OpMUPOBAHHE CEMEHH, PA3BUTHE MOYKU, KOPHS, CTEONs U
PENpPONYKTUBHBIX OPTaHOB.

[Tpouecc 3akyagku, pocTa U pa3BUTHS OPraHOB PACTEHUSI Ha3bIBAIOT
Moporene3om. Bee 3Tu mporiecchbl 3aBUCSAT OT T€HETHUECKOM MporpaMmbl
WHAMBHUIYAJIILHOTO PAa3BUTHS, TIOJ] KOTOPOH MOHUMAIOT COBOKYITHOCTh F€HOB,
OTIPEICTSIONIUX CTAHOBIIEHUE OPTaHU3Ma OT OIUIOIOTBOPEHHOM SHIEKIIETKH 10
B3pOCIION 0co0H. X0/ OHTOT€HEe3a Y 3YKapHuOT HaXOAUTCS 10JI KOHTPOJIEM
MHOTOCTYIEHYATON KaCKaJHOW PETyISINH BKIIOUEHUS-BBIKIIOUEHHS paOOThI
OT/ICJIbHBIX T€HOB.
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Tema 29

Peryisinust akTUBHOCTH B 3aBUCUMOCTH OT BO3JICUCTBUS MOCTYNAOIIUX CUTHAJIOB
MOYKET MPOUCXOIUTH Ha YPOBHE JTFOOOT0 M3BECTHOTO MaTPHUHOTO MPOIIecca:
pEeIUIMKALUH, TPAHCKPUIILINK, TPAHCISALHUH, a TAKKE B MIPOLIECCE CO3PEBAHUSA
uPHK 1 nmonmunentuaHbIX 1enei, 00pa3yronuxcs B pe3ysbTare TPaHCIAIHH.
Bce curnanbel mpuHATO yCIIOBHO MOPA3ACIsATh HA XUMUYECKUE U (PH3UIECKUE.
XUMUYECKHUE CUTHAJIBI — MOJIEKYJIbI, UX HOHBL. B X0/1€ B3auMOIeNCTBUS C
XUMHUYECKUM CHTHAJIOM PELEenTop 00pa3yeT ¢ HUM KOMIUIEKC, & TIOTOM PEIeITOp
MEHSIET CBOIO KOH(POpMAIIHIO, CIIEA0BATeNbHO, U QyHKIHIO. Penentop —
YyBCTBUTEJbHASI MOJIEKYJ1a. PU3HYECKUI CUTHAII — YPOBEHb TEMIIEPATYPBL, CBET
(KBaHT cBETa), 3ByK, MEXaHMUECKOE JIaBIICHHUE U Jp.

B arpoHoMuuecKoi NpakTUKE B KAYECTBE PETYISITOPA CUTHAJIOB 3KCIIPECCHU
TEHOB SABJISIIOTA TEXHOJIOTHYECKHE NPUEMBI - CPOK MIOCEBA, HOPMA BBICEBA,
YIOOPEHHUS, PETYIATOPHI POCTa, IECUKAHTHI H .
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Tema 30

[lepBoIit SMOMpPUYECKHIA ATAI Pa3BUTUS OMOTEXHOJIOTHH HACUUTHIBACT HECKOIBKO
ThICSIYENIeTUH. B Teuenue sToro
JUTUTENILHOTO TIEPHO/Ia HAILIM MPEIKU UCTIONB30BAIM MUKPOOHOIOTHYECKYIO
(dbepMeHTaLuIO A1 COXPAaHEHUs! MPOAYKTOB MUTAHUS (TIOTyYeHHE
ChIpa M YKCyca), 7S YJIy4ILIEHUS] BKYCOBBIX U IUTATEIbHBIX KaU€CTB MUIIH
(BbIIeuKa xseba), a TakxKe Ui MPOM3BOACTBA CIIMPTHBIX HAITUTKOB M PYTUX
IPOIYKTOB, 001aJaI0IKUX HOBBIMU CBOHCTBAMHU.

Bropoii aTan 6MOTEXHOIOTUHN — 3THOJIOTMYECKUH — CBSI3aH C Pa3BUTHEM
MHUKPOOHOJIOTUH; OH OXBaThIBAET BTOPYIO MoJIoBHHY XIX — nepByto Tpeth XX B. B
xoH1e XIX B. JIyu [lactep ycTaHOBUI pOJIb MUKPOOPTAaHU3MOB B IIPOLIECCAX
OpOXEHUs M MOKa3aJl y4yacTHe OTACIbHBIX BUIOB MUKPOOOB
B [IOJIy4YCHUU XUMHUYECKUX BeleCTB. Ero uccienoBanus g€y B OCHOBY
IPOM3BOCTBA PA3IMYHBIX OPraHMYECKUX PACTBOPUTENEH: sTaHONa, OyTaHoa,
U30IIPOIIAHOIA, AlleTOHA U3 PACTUTENIBHBIX YITIEBOIOB B aHAPOOHBIX YCIOBHSIX C
UCIIOJIB30BAHUEM PA3HBIX BUI0B MUKPOOPraHu3MoB. Mcrnons3oBanue
MUKPOOPraHU3MOB CTaJIO BEAYIIUM HAIIPABICHUEM IOJIyYEHHUs [NIULEPUHA,
KOTOPBIN SIBJISIJICS OCHOBOM IPU ITPOU3BOACTBE B3PbIBUATHIX BEIECTB,
OpPraHUYeCKHX KUCIIOT, CIUPTA. B 3TOT nepuoz 61710 HAYaTO U3rOTOBIICHHUE
IIPECCOBAHHBIX MUILIEBBIX IPOKKEH.

Tpetuii 3Tan pa3BuTHs OMOTEXHOJIOTHH (OMOTEXHUYECKHIA) CBSI3aH C
IPOM3BOJCTBOM aHTHOMOTHUKOB, COBEPUICHCTBOBAHUEM TEXHOJIOTUH ITPOU3BOJICTBA
Ouorasa.

CoBpeMeHHBIH, YeTBEPTHIH ITal pa3BUTHA OMOTEXHOIOTUU — T€HHO-
TEXHUYECKUM— PUXOIUTCS Ha nociennue 70 JIeT, Korjga Hayajlu pa3BUBaThCs €€
HOBBIC HAIPABIICHUs, [TOJIyYMBIINE BHEAPECHNUE B PA3JIMUHBIX OTPACIIAX HAPOLHOIO
XO35IUCTBA:

— B CEIIbCKOM XO351CTBE — II0Jy4€HHE HOBBIX IITAMMOB, HOBBIE METO/IbI
CEJICKLIMM PACTEHUN U )KUBOTHBIX, B TOM YMCJIE KIOHUPOBAHUE;

— XMMHUY€ECKOU IPOMBILITIEHHOCTH — ITOJIy4Y€HUE OPIraHUYECKUX KUCIIOT,
npuMeHeHrne (epPMEHTOB B COCTaBE MOIOIIUX CPEACTB;

— SHEPreTUKe — yBeJINueHHe norpednenus Ouorasa, KpyrnHoMac-
mTabHOE MPOU3BOICTBO ATAHOJIA M TPUMEHEHHE €TI0 B KaueCTBE TOILINBA,

— KOHTPOJIE 3a COCTOSIHUEM OKpY>KaroIlel cpebl pa3paboTka METO0B
TECTHUPOBAHUS K MOHUTOPHHTA, YCOBEPIICHCTBOBAHUE MEpPepabOTKH
IIPOMBIIUICHHBIX OTXO/I0B;

— MUIIEBOM MPOMBIIUIEHHOCTH — IPUMEHEHHE HOBBIX CIIOCOOOB Tie-
pepaboOTKU U XpaHEHHUsI UILEBBIX MPOAYKTOB, TIOITY4YEHUE MUIIEBBIX J0OABOK,
AMHHOKUCIIOT, (PEPMEHTOB, YIIaKOBOK;

— MaTepuaoBeIECHUH — MUKPOOHOIOTUYECKOE pa3IoKeHHe Py, TOTyYeHHE
HeTH;

— MEJUIUHE — HOBBIE JUAarHOCTUYECKUE METO/bI U JIEKAPCTBEHHBIE CPEIICTBA;

— KOCMHYECKOW OMOJIOTUH — pa3esieHne OMOMaTepralioB U MOTy4YeHHE HOBBIX
OMOTEXHOJIOTUYECKUX MPOTYKTOB.

Tema 31

OCHOBHBIMU HANPaBICHUSIMH PA3BUTHSI OMOTEXHOIIOTUU CUUTAIOTCS:

CO3[IJaHHE HOBBIX BUIOB ITPOYKTOB MUTAHUS U )KUBOTHBIX KOPMOB, IPOU3BOJICTBO
HX;

BBIBEJICHUE HOBBIX IITAMMOB IOJIE3HBIX MUKPOOPTaHU3MOB;

CO3[IJaHHE HOBBIX IMOPOJI )KUBOTHBIX;

BBIBEJICHUE HOBBIX COPTOB PACTCHUM;

CO3/IaHHE U MPUMEHEHHE MPEnapaToB 0 3aIIUTE PACTCHUI OT OoIe3Hel
BpEIUTEIIEH;

MPUMEHEHNE HOBBIX OMOTEXHOJIOTHYECKIX METOOB IO 3aIIUTE OKPYKAroIIeH
cpensl.
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Tema 32

1. ®oTocuHTE3UPYIOLTIE MUKPOOPTAHU3MBI MTEPCIIEKTUBHBI KaK MPOYLIEHTHI
aMMHaKa, BOAOPO/a, Oesika U psijia OpraHudeCKUX COSIUHEHHMN.

2. Co3nana OMOTEXHOJIOTHYECKAs! IPOMBIIIUIEHHOCTD JIJIS TTOJTyYeHHS
AHTUOMOTHKOB, (pepMEHTOB, HHTEP(PEPOHA, OPraHUUECKUX KUCIOT U APYTHX
MeTa0OJIUTOB, MPOAYIIEHTAMH KOTOPBIX SIBIISIOTCS MHOTHE MUKPOOPTaHU3MBI.

3. ®depmenTHbIe npenaparsl Aspergillus oryzae ncnonb3yoTcsl B MMBOBAPEHHOM
IPOMBIIIJIEHHOCTH, a (pepMEHTHI A.niger UCTIONb3YIOTCS TP MIPOU3BOJCTBE U
OCBETJICHUH IIJIOOBOATOIHBIX COKOB M TUMOHHON KUCIIOTHI. BhImeuka
XJ1e000YTOUHBIX M3/IEIUN YITyUIIIaeTCs IPU MCIIOIb30BaHUU (epMEHTOB A.oryzae
u A.awamori. bakrepuansusie pepments! (Bac.subtilis) ncrons3yrorcest mis
COXpaHEHUs CBEKECTH KOHIUTEPCKUX U3ACIHI U TaM, T/ HeXKellaTeIeH IITyOOKui
pacmaj OenkoBbIX BemiecTB. Mcnonp3oBanue GepMEHTHBIX IpEnapaToB U3
Bac.subtilis B koHIUTEPCKOM U XJIeOOO0YIIOUHOM MTPOU3BOACTBE CIIOCOOCTBYET
YAYYIICHHIO Ka9eCTBA M 3aMEJICHHIO MPOLECCca YSPBCTIICHUS U3IEIINH.
Hcnonb30BaHue B MUIIEBOM MPOMBIIIJICHHOCTH UCTHHHBIX MOJIOYHOKHCIIBIX
Oaxrepuii (Bact.bulgaricum, Bact.casei, Streptococcus lactis u ap.) unm ux
KOMOMHAIMH ¢ IPOXIKaMH MTO3BOJISIET MOTYYaTh HE TOIBKO MOJIOYHOKHUCIIbIE, HO U
CIHIPTOMOJIOYHOKHCIIBIE U KUCIIOOBOIIHBIE TPOXYKTHI. K HUM OTHOCATCS
IPOCTOKBAIIIA, MAllOHH, PSKEHKA, CMETaHa, TBOPOT, KBAallICHHAs KaIlycTa,
KBaIlICHHBIE OTYPIIBl M TOMUIOPHI, ChIPBI, KeHUp, KUCIOE XJIEOHOE TECTO,
XJICOHBIHN KBac, KyMBIC U IpyTHe MPOAYKTHL. J{JIs1 MPUroTOBICHUS IPOCTOKBAIIN U
TBOpora npumeHstot Str.lactis, Str.diacetilactis, Str.paracitrovorus,
Bact.acidophilum. ITpu npuroToBiaeHn# Maciaa UCIOIB3YIOT APOMATU3UPYIOIIHE
OaKkTepuH U MOJIOYHOKHCIIBIE CTPENITOKOKKH Str.lactis, Str.cremoris,
Str.diacetilactis, Str.citrovorus, Str.paracitrovorus.

4. B HaIM IHU U3TOTaBIMBAIOT MUKPOOHOIOTHYECKHE TIpenaparsl,
YHUYTOXKAIOIINE MHOTHX BPEIHBIX HACEKOMBIX. C MOMOIIIBIO SHTEPOOAKTEpHHA
MOXHO OOpOTBCS TIOUTH CO BCeMHU T'yceHHnamu 6adouek. Cpenu Bpenuteneit
IUIOJIOBO-SITOAHBIX PACTEHUH - 10JIOHEBasi MOJIb, OOSIPBILITHUIIA, 371aTOINA3Ka,
KOJIBYATBIH LIETKOMPSII, TUCTOBEPTKH U Jp. [I[pOTUB KOJIOPAZCKOTO KyKa
NPUMEHSIOT OOBEPHH, a MAapa3UTUUYECKH TpUO alIepCOHUIO - IPOTUB
OETOKPBUIKH.

Tema 33

BuosnepreTrka — NpoU3BOACTBO SHEPTHH U3 OMOTOIUIMBA Pa3IMYHBIX BUIIOB.
BuosnepreTHkoil cunTaeTcst MpOU3BOJICTBO YHEPTUHU KaK U3 TBEPIBIX BHJIOB
O6uoTomuBa (11erna, rpanysibl (MeJIeThl) U3 APEBECUHBI, Ty3TH, COJIOMBI U T. 11.,
OpHUKeTHI), TaK M OMOrasa, ¥ JKUAKOT0 OMOTOIUIMBA Pa3IMYHOTO MPOUCXOXKICHHS.
B Hacrosiiee Bpemsi OMosHEpreTHKa akTUBHO Pa3BUBACTCS, TaK KaK B 3TOU
OTpaciy UCHOJIB3YIOTCS BO3OOHOBIISIEMBIE PECYPCHI IS TIOIyUYEHUS SHEPTHH
pa3IMYHBIX BUIOB (TEIUIOBOM U 3eKTpuueckoii). Oco0oe BHUMaHUE YIeIsIeTcs
MOJTYYEHHUIO PA3TUYHBIX BHIOB OMOTOILIMBA U3 OTXOJI0B OMOJIIOTHYECKOTO
IPOMCXOXKICHHUS: ONUIIOK, COJIOMBI, KOPBI, JIy3TH, HaB0O3a U Tak ganee. Kpome Toro,
B MHUpE aKTUBHO MPOU3BOJIATCS KUAKHE BUIBI OMOTOIINBA (HAIpUMep,
O61o3TaHOI, OMOAM3ENb), KOTOPBIE MPU3BAHBl 3aMEHUTH TPAAUIIMOHHBIN OCH3UH U
COJISIPKY B IBUTATENSIX BHYTPEHHETO CTOPAHUSI.
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Tema 34

Kpunocoxpanenue npuMeHseTcst Juiss HEOrPaHMUEHHO JI0JITOT0 XPaHEHUS KHUBBIX
KJIETOK, TKaHEi ¥ OPraHOB B COCTOSIHUU aHaOno03a. OCHOBHBIM MPU3HAKOM
KPHOCOXpaHEHHS SABJsIeTCS 00paTUMOe HHTHOUPOBAaHHE MTPOIIECCOB
KHU3HEEATETbHOCTH. TOIBKO B COCTOSHUM IITyOOKOTO aHabK103a, KOT1a MOJIHOCTHIO
OCTaHABJIMBAIOTCS OOMEHHbBIE, OMOXMMUYECKUE PEAKIIMH U OTCYTCTBYET KHUIKas
¢aza, co31al0TCs YCIOBUS IS JUIMTEILHOTO XpaHEHUs! OMOJIOTMYECKON CHCTEMBI C
MOCTIETYIOIIUM TTOJIHBIM BO3BPATOM €€ K UCXOIHOMY COCTOSIHHUIO B YCIIOBUSX
HOPMOTEPMHHU.

ENMHCTBEHHO HAJCKHBIM CPEICTBOM JJISl PEIICHUS 3TOU 3a7a4M SBISIETCS
rry6okwuii xonox (-140°C u Hipke), 0O6ecredrnBaeMblil C ITOMOIIBIO KHUIKOTO a30Ta
(-196°C).

BaHk ceMsH coXpaHseT cyXue ceMeHa IpH OYeHb HU3KOW TeMIieparype.
CymiecTByeT MHOTO TeHHBIX OaHKOB IO BCEMY MUDY, HO, TIOKaJIyl, CAaMbIM
U3BECTHBIM siBIIsieTcsl BcemupHoe cemenoxpanwiuiie Ha Llnundeprene,
co3nganHoe no naunuaruse OOH B 2006 roxy.

bank TkaHel B BUAE IOYEK U KIETOK MEPUCTEMBI COXPAHSIOTCS IIPU
OTIpeJICIIEHHOM CBETOBOM U TEMIIEPATYpPHOM PEXHUME B MMUTATEIBHOM cpene. DToT
METOJI MCTIONB3YETCS ISl COXpaHEHHsI O€CCEMSHHBIX PACTEHUH U pacTEeHHH,
KOTOPBIE pa3MHOXKAIOTCS OECIOIBIM CIIOCOOOM.

BaHK mBUIBIBI. DTOT METOJI UCIIONIB3YETCSl IPU XPAHEHUH MBUTBIIOBOTO 3€pHA.
KpuokoHcepBanus sSBISeTCS BaKHBIM CIIOCOOOM COXpaHEHHUs 3apOJIbIILIECBON
IUIa3Mbl PACTEHH, B YaCTHOCTH MOJICp)KaHUE MaTepualia, KOTOPhIi MOXHO
UCIIOJIb30BaTh JJISl BET€TATUBHOIO BOCCTAHOBJICHHUS PACTEHUNA. DTO MO3BOJISET
COXpaHITh MaTepHaj BUJIOB pACTEHU, HAXOSIIUXCS Ha TPAaHH NCUE3HOBCHHUS.
Hcnonb3ys 3Ty TEXHUKY, PACTUTEIBHOE CEMs HITM 3aPOJIBILI COXPAHSAETCS MPH
OYeHb HU3KUX TeMmIeparypax. Kak mpaBuio, ero XpaHsT B )KUAKOM a30Te TPU
temrieparype -196 © C. MeTog KpHOKOHCEpBallUd TEHETUYECKOTO MaTepuraia

3 PEeKTUBEH IS TOATOCPOYHOM BBIACPIKKH.

Tema 35

['eHOM - COBOKYITHOCTH HACJIEICTBEHHOTO MaTepuasa KIEeTKH.

['eHOMBI TPOKAPHOT BKIIIOYAIOT JIBA THIIA TEHETUYECKUX CTPYKTYP: HYKICOU
(aHAQJIOT XPOMOCOMBI) U BHEXPOMOCOMHBIE 3JIEMEHTHI (IIJIa3MHIBI, CTIOCOOHBIC K
aBTOHOMHOMU perutikanuu). B cocras

XPOMOCOMBI BXOJIAT: CTPYKTYpHBIE r'eHbl, Konupytouue oenku 1 PHK, mexxrennbie
Y4acTKH (CHefcepsl), peryasTOPHBIE JIEMEHTHI, ONPEACIIAIONINE padoTy TeHOB,
pa3Iu4HbIe MOOMIIbHBIE 3JIEMEHTHI.

['eHOM PyKapuHOTHYECKON PACTUTEIbHOM KIETKH MPEICTaBJIEH SI€PHBIMA T€HAMH
(OospIIast yacTh TEHOMA) M ITUTOIIA3MATUYECKUMHU TeHAMHU (JIOKAJIU30BaHbI B
IUIaCTUaX U MUTOXOHIPHSIX).

Tema 36

I'en - yuactok mosnekynsl JIHK, umeromuii ThicsIYM- MUJUTMOHBI HYKJIEOTUIOB.
I'en coctouH U3 CTpyKTypHOU yacth, ¢ kotopoid PHK-nonumepasa ocymiectpisiet
tpanckpunuuio u-PHK, u perynaropHbix nocienoBarebHOCTEN.

Omneparop - MeTo cBsi3bIBaHUs penpeccopa unu PHK-nonumepassr.

NHayKTOp - TeH, CHHTE3UPYIONTUH OEITOK-penpeccop.

[ToMoTOp - y4acTOK, ONpenenaouuid paMKy CUATHIBAHUSI.

DHXaHCcep - CTUMYJISATOP TPAHCKPHUIILIHH.

CaiineHcep - CHWYKAET WIH MOJABISAET TPAHCKPHUIILIHIO.

TepMuHatop - yuacTok, orpannuuBaroiuii padoty PHK-nonmnmepassr u cunTes
u-PHK.
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Tema 37

Pennukanus - ynsoenne monexyisl JIHK no nonykoHcepBaTHBHOMY THILY,
IPOMCXOJIAIIEE B CHHTETHUECKUH TepHol HHTEP(a3bl.

Crpykrypa mas3, peruiMKaTuBHas BUJIKA.

OcHoBHBIE (PepMEHTHI PEIUTMKAIINH - XeJTMKa3a, TOIOM30Mepasa, npaiimasa,
JHK-nonmumepasa, nurasa; SSB-6enok, npaiimep, pparment OkaszakH.
JInpupyromas HUTh, OTCTAIOIIAsl HUTb.

Tpanckunuus - cunte3 u-PHK no ygactky Hutu monexynsl JJHK. ITpunnun
KOMIIJIEMEHTAPHOCTH HYKJIEOTUOB.

[Ipoueccunr - "co3pesanue" nepsuunoii u-PHK (xanuposanue,
NOJIMa/ICHUIIMPOBAaHUE, CIUIAMCHHT).

Tpancnanus - cunres 6enka o u-PHK. CBoiicTBa reHeTHYECKOTO KO/Ia:

1. Ko Tpunuieren

2. Ko yHuBepcasieH

3. Kox onHo3HaueH (cnienudruen)

4. Kon n30bITO4uEH (BBIPOXKICH)

5. Koz He nepekpbIBaeTCs

6. Hanuune GeccMBICIEHHBIX TPHUILJIETOB

Tema 38

Knerounas WHXXCHCPUA - MAHUITYJIIALNUA C KIICTKAMH 1 TKaHAMH OPraHu3MOB.

KneTounblil MK, aKTUBHOCTh T€HOB HA MPOTSHKEHUU KIIETOUYKOTO IIHMKIIA.
Huddepennmponka u neauddhepeHIInpoBKa KIETOK.

TOTUNOTEHTHOCTh KJIETOK COMaTUYECKUX TKaHEH.

["aronAHOCTh KIIETOK MBUIBLIEBOTO 3€PHA.

Ncxoaupiii MaTepual 1uisl SKCIUIaHTa.

MepuTtemsl, UX CTpOEHUE, CBONCTBA U (DYHKIIUU KIIETOK €€ 30H.
CBoMCTBA KJIETOK AKCIUIAHTA, KAJIITyCa, CyCIEH3MOHHOMN KYJIBTYPBHI.
MopdoreHnes, opranoreHes, pu3oreHes.

Ponb puroropmonoB B ocyriecTBiaeHun MopdoreHesa.

Tema 39

TOTHUIIOTEHTHOCTH KJIETOK COMAaTHYECKHX TKaHEH.

Ki10H, 3KCTUTaHT, MUKPOYEPEHOK, MEpUCTEMaTHIECKasi TKaHb, IPOOUPOTHOE
pacTeHue.

DTanbl KIOHATHPHOTO MUKPOPA3MHOKECHHS.

[IutarenbHBIE CPEbI.

AcenTuyeckue yCiaoBus.

NHUIMpOBaHHOCTD U CTEPUIILHOCTh PA3TMYHBIX TKAaHEH PACTCHHUS.
Craructrueckas OlleHKa pe3yIbTaToB KIOHAIHPHOTO MUKPOPA3MHOKCHHUS.

Tema 40

KronansHOE MUKpOpa3MHOKEHHE.

CamoKJIOHalTbHAs U3MEHYMBOCTH U CEJICKTUBHBIE CPEJIbI.
Tlanmounnus.

Comarudeckas rTuOpuIu3aIusl.
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Tema 41

I'ennas MHXXEHEPHsI — pa3Jiesl MOJICKYIPHOI OMOIOrUH, CBSI3aHHBIH ¢
LIE€JICHAIPABIICHHBIM KOHCTPYUPOBAHUEM HOBBIX, HE CYLIECTBYIOLIUX B IIPUPOJIE
COYETaHUI TeHOB C MOMOILBIO TEHETHYECKUX U OMOXUMHYECKUX METOJIOB.
I'eneTnyeckas MH)KEHEpUS — HOBOE HAIIPABJICHUE B ACSATEIBHOCTH YEIIOBEKA,
II03BOJIAIOLIEE

LIEJICHAIIPABIICHHO, T10 3apaHee HAMEYEHHOH IIPOrpaMMe, SKCIIEPUMEHTAIBHO
MoauduImpoBaTh

T€HOM C HCIIOJIb30BAHNEM IeHETUYECKOM NH(POPMALIUU U3 pa3HBIX
TeTEePOJIOTUYECKIX CUCTEM: BUPYCOB, OaKTEpPHii, HACEKOMBIX, )KUBOTHBIX U
YeJI0BeKa.

OAHOTUIHOCTH CTPOEHUS, XpPaHEHUsI U IIEpPEJaul HACJIEACTBEHHOIO MaTepuaa
BCEX KMBBIX OPraHU3MOB

IIO3BOJISIET 10 3apaHee 3aJaHHOU NIPOrpaMMe KOHCTPYHUPOBATh MOJIEKYJISIPHBIC
TeHETHYECKHE CHCTEMBbI BHE OpraHu3Ma (in vitro) ¢ mocieayomuM BHEIPEHUEM
CO3JaHHBIX KOHCTPYKLIMM B )KUBOW OpraHu3M. BO3MOKHOCTU I'€HHOU MHKEHEPUHU
— reHeTu4eckas Tpanchopmarus, IepeHoC Ty>KEPOIHBIX TEHOB U IPYTUX
MaTEpUAJIBHBIX HOCUTEJIEH HACIEACTBEHHOCTH B KIIETKU PACTEHUMN, )KUBOTHBIX U
MHUKPOOPTaHU3MOB, OTY4YEHHUE TeHETUYECKH MOTU(PHUIIMPOBAHHBIX (TPAHCTEHHBIX)
OpPraHU3MOB C HOBBIMH YHUKAJIbHBIMH T€HETUYECKHUMHU, ONOXUMHUYECKUMH U
(U3UOTOrMYECKUMH CBOMCTBAMU U MTPU3HAKAMHU.

Bbnarogaps rorunoreHTHOCTH TexHOJOTHU pekoMOnHanTHBIX JIHK, ycnenno
IpUMEHsIeMble B MUKPOOHOJIOTUH, OBLIIH NCIIOIb30BaHbI

Y 1151 paCTUTENBHBIX KJIETOK. CTao O4eBUIHBIM,

YTO BHECEHHBIC B TCHOM COMAaTUYECKUX KIIETOK

mMoaudukanuu B Buje uyxeponsoi JJHK moryt

OBITH COXpAaHEHBI M PeaIM30BaHbI HA YPOBHE II€JIOT0 PAaCTeHUs. Y pacTeHUN
yyxeponHas JTHK

MOXeET OBbITh HalpaBlieHa KaK B ACPHBIN, TaK

Y XJIOPOILJIACTHBIN reHoMBI. Eciu uykepoaHas

JIHK unu TpaHcreHbl HHTETPUPOBAHBI B SICPHBII TEHOM, TaKUe pacTeHus OymyT
Ha3bIBATHCS

TPAHCT€HHBIMMU, €CJI B XJIOPOILIACTHBIN T'€HOM —

TPAHCIIJIACTOMHBIMU.

I'enHas nHXeHepHs pelaeT Takue 3a1a4u, Kak:

- nonyuyenune pekomOouHanTHbIX JIHK u PHK;

- IIOJIy4YEHHUE I'€HOB IIyTEM BBIJEICHUS UX U3 KIETOK WIM CHHTE3a;

- KJIOHUPOBAHUE I'€HOB;

- BBEJICHHE T€HOB B KIIETKY M CHHTE3 Uy>KEpOJHOTO0 eii OeKa.
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Tema 42

[lepBrlii 3Tan - noayyeHue (BbIACIEHUE) HY)KHOTO IreHa (TpaHCcreHa), HaMEUEeHHOTO
JUIs IepeHoca. ['eH MokeT OBbITh BBIJIENICH U3 €CTECTBEHHBIX HCTOUYHHUKOB (U3
MOAXOAIETO TeHOMA) WIIM U3 TEHOMHOW OMOTMOTEKH; CHHTE3UPOBaH
UCKYCCTBEHHO — XMMUYECKUM (10 UMEIOILEHCS TOCIIe0BaTEIbHOCTH
HYKJICOTH/I0B) WIH (DepMEHTATUBHBIM (C MCIIOIB30BaHUEM MeXaHH3Ma 00paTHON
tpanckpunuuu: cuares k/IHK na marpunie MPHK ¢ momomipto obparHoit
TPAHCKPUIITA3bl) IyTEM; IIOJIYUYEH C IOMOLIBIO OJUMEPA3HON LIEMTHON PEAKIIUN
(TILLP).

Bropoii oTamn — co3nanue crienualbHbIX TEHETUYECKUX KOHCTPYKIUN — BEKTOPOB
(IepeHOCUUKOB), B COCTaBE KOTOPBIX COAEPIKATCS TeHBI, KOTOPBIE OyIyT
BHEAPATHCS B TEHOM JIPYIOr0o BH/1a WM SKCIIPECCUPOBATHCA B KJIETKAX MPO- WIH
sykapuoT. Pekombunantnas JIHK co3naércst ¢ momMompio pecTpukTas u JIinras.
Pecrnuukanus niuazmMun no3BosiseT HapabaThIBaTh TeHbl B HEOOXOUMBIX IS
T€HHO-WH)KEHEPHBIX paboT KOJIMYECTBAX.

Tpetuii 3Tan - reHeTHYECKas TpaHCPOPMAIH, T. €. IEPEHOC U BKIIOYCHHE
pexIHK, comepikarieii TpancreH, B KIIETKH perunuenTa (Hanpumep, E. coli).
[Ina3muna, BcTpoeHHas B 6akTepHIo, BeIeT ce0si, Kak BEKTOp (IIEPEHOCUHK)
HOBOTI'O T€HA, KOTOPBIN PEIIUIUPYETCS B KayKJJOM HOBOM IIOKOJIEHUH.
UeTBEPTHIii ATAI - MOJEKYIISIPHAS CEIEKIUs — OTOOP TPAaHC(HOPMAHTOB, T. €.
KJIOHOB, Hecymux pexIHK.

[1aTh1i1 3Tan - BeIpalIMBaHUE U3MEHEHHBIX KJIETOK B LI€JIbI€ TPAHCTEHHBIE
opranu3mbl. CHHTE3 ONpeIeTICHHOro Oelka — MPOIyKTa BBEJCHHOTO T'eHa.

Tema 43

HamnpaBnenus co3gaHus TpaHCTEHHBIX PACTEHUMN:

1. BuornpoayneHTs! hapManeBTUYECKHU IEHHBIX OSJIKOB BETEPUHAPHOTO U
MEIUIIMHCKOTO HazHaueHus (OnodapMuHr) - che100HbIC BAKIIMHbI".

2. Viy4dieHue X03s1iCTBEHHO LIEHHBIX IPU3HAKOB CEJIbCKOX03HCTBEHHBIX
KyasTyp. Co31aHbI TPAaHCTEHHBIE

pacTeHusi, yCTOMYUBBIE K TepOuIiaM, HACEKOMBIM-BPEAUTENSAM, BUPYyCaM U
00JIe3HAM; pacTeHHS

co cOamaHCUPOBAaHHBIM COCTAaBOM aMHHOKHUCIIOT U M3MEHEHHBIM COCTAaBOM
JKUPHBIX KHUCJIOT; IEKOPATUBHBIE COPTA C U3MEHEHHOM OKPAaCKOM I[BETOB U T. [I.
3. Co3pmaHbl pacTeHUs IS OYMILEHUS OKPYKAIOLIEH Cpeibl OT pa3IngHOro
poaaszarpsi3HeHUH, B TOM YHCIIE TSDKEJIBIX METAJUIOB; sl OMOAeTpagaliuu
IIOJINMEPOB U T. 1.

4. TpancopMUpOBAIN PACTUTEIHHBIN T€HOM JBYMS T€HAMU, KOHTPOJIUPYIOIIUX
CUHTE3 YIIEBOA

Tperayio3bl, KOTOPbI 00ecreunBaeT BEICOKYIO YCTOMUMBOCTD PACTCHUN KaK K
BBICOKHMM, TaK U HU3KHM TEMIIEpATypaM.

TemaTnuyeckoe NVIAHUPOBAHUE (32049HOE 00yUeHME)
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I'eHeTnka — HayKa 0 HACJCACTBCHHOCTH U

Paznen 1 20 18
U3MEHYMBOCTH OPraHU3MOB
Tema 1 ITuTonornyeckre OCHOBBI HACIEICTBEHHOCTH 4 3
Tema 2 Tunel KJIETOK, UX HACJIEICTBEHHAs XapaKTePUCTUKA 3 3
Tema 3 KietouHbIii UKIT ¥ TUIBI JEICHUS KIETOK 3 3
Tema 4 O6pa3oBaHue TOJIOBBIX KJIETOK 3 3
Murto3. BereraruBHsbiil cioco0 pa3MHOXKEHUS
Tema 5 OpPraHu3MOB U 0OCOOEHHOCTH Tepeiauu 3 3
HaCIIeICTBEHHOH HH(popManuu
Meiio3. CeMeHHOM crTOc00 pa3sMHOXKEHUS U
Tema 6 0COOCHHOCTD Tepeaayu HaCJIeICTBEHHON 4 3
uHbopmaru
Pasien 2 3aKOHOMepHOC”£I/I HACJIeI0BaHUs IPH 19 15
BHYTPHBH/I0BOIi THOpUIH3AIIUH
Tema 7 MoHOrHOpHIHOE CKpEIUBaHUE 5 3
Tema 8 JurnbpuaHoe CKpenuBaHue 5 3
Tema 9 [onurnbpuaHoe CKpelrBaHue 3 3
Tenta 10 Craructrueckas o0paboTKa JTaHHBIX 3 3
TUOPUA0IOrHUECKOTO aHaIN3a
Tema 11 HecoBmecTumocTs amienei 3 3
Pasien 3 Hac.nezlosiume NMPU3HAKOB MPH HEAJLTIeJIbHOM 10 9
B3aMMO/1eiiCTBIH I'€HOB
Tema 12 KommnnemenrapHocTh 4 3
Tema 13 Onucras 3 3
Tema 14 [Honumepus 3 3
Paznen 4 XpoMocoMHasi TEOPUS HACJIEICTBEHHOCTH 7 6
Tema 15 CuenieHHOe HacIe0BaHUE U KPOCCUHTOBED 4 3
Tema 16 Hacnenosanue, ciiemieHHOE C TOJIOM 3 3
Pa3znen 5 uTomnazMaruyeckasi HacJeACTBEHHOCTh 6 6
Tema 17 NuOuauar 3 3
Tema 18 I'eTepo3uc 3 3
Pasien 6 H3MeHYMBOCTH OPraHU3MOB HACJIEICTBEHHAS H 15 15
HeHAacJIe[ICTBeHHAas!
Tema 19 OpomonronHoe yuenue Y. Jlapsuna 3 3
Tema 20 MonupukanonHast U3MEHYUBOCTb 3 3
Tema 21 MyTranuu, ux kiaccuukaiys 3 3
Tema 22 [Monumnuonaus u qpyrue N3MEeHEHUs Yrcia 3 3
XpOMOCOM
Tema 23 Otnanénnas rubpuanzanus 3 3
Paznean 7 I'eneTnuyeckue mpouecchbl B MOMYJISIIIUAX 8 6
Tema 24 3akoH Xapau-Baiin6epra 5 3
Tema 25 JBmxymue GakTopbl IBOIIOINH MOMYJISIIHH 3 3
Pa3nen 8 I'eHeTHKa HHAMBHUYAJILHOIO PA3BUTHSA 12 12
Tema 26 TOTUNOTEHTHOCTh COMaTUYECKUX KIETOK 3 3
Tema 27 OHrorenes 3 3
Tema 28 Huddepennmanbras 1 KackagHas aKTHBHOCTh TEHOB 3 3
Tema 29 PerynupoBanue 3TanoB oHTOre€HE3a 3 3
Pasien 9 BuorexHosorusi, 3Tanbl ¥ HANPaBJIeHUS eé 20 20
pPa3BUTHA
Tema 30 OTanbl pa3BUTHUS 4 4
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Tema 31 OcHOBHBIE HaNpaBJICHUs pa3BUTHUS 4 4

Tema 32 buotexHoI0rusi MUKpOOPTaHU3MOB 4 4

Tema 33 buosnepretuka 4 4

Tema 34 Kpuocoxpanenue; 6aHK KJICTOK U TKaHEH 4 4

Pasien 10 MosiekyasipHBbIE€ OCHOBBI T€HETHYEeCKHX 19 ) 2| 15
NPOLECCOB

Tema 35 OcobeHHOCTH OpfaHI/IBaI_[I/II/I T€HOMOB ) 7 )
AYKApUOTUYECKON U MPOKAPHUOTHUECKOM KIETOK

Tema 36 Crpykrypa resa 5 5
MonekynsapHble MEXaHU3MBbI PEIUTHKAIINY U

Tema 37 Tpanckpunuuu monekynsl JIHK, npoueccunra n 7 2 5
Tpancisinuu u-PHK

Paznen 11 Kierounasi unxkeHepus 18 1 2| 15

Tema 38 buosiorust KynbTUBUPYEMBIX KJIETOK U TKaHEH 6 1 5

Tenta 39 KJIOHaHLVHOG MUKpPOPa3MHOKEHUE U 03/J0POBIICHUE 7 ) 5
pacTeHuit

Tema 40 [IpumeHeHre METOIOB in Vitro B CEIEKLUU paCTeHUH 5 5

Pa3znen 12 I'eneTnuyeckasi HH:KEHEPUSA 17 1 16

Tema 41 [IpuHOUIIBI ¥ METOABI TEHETUYECKOW NHKEHEPUHU 6 1 5

Tena 42 OcCHOBHBIE 3Tarbl CO3JaHUs TPAHCTEHHBIX 5 5
OpraHU3MOB

Tema 43 I'eneTnueckast HHXEHEPHUS B pACTCHUEBOCTBE 6 6

Ha npomexyTouHy!0 aTTecTanuio OTBOJUTCS 9 4acoB.

Coaep:xkanue TUCHUIIMHBI (3209HO€ 00y4eHMe)

Homep Tembl

Coaep:xaHue TeMbl

Tema 1

Knerka - €AMHUIA HACJICACTBCHHOCTU MHOTOKJICTOYHOI'O OpraH1u3Ma. I'ennr
paCTHTeHBHOﬁ KJICTKH JIOKAJIM30BaHbI B AAPC, MUTOXOHJAPUAX U IJIACTHAAX.

Tema 2

PasznuyaroT nBa THIA KJIETOK - dyKapuOTUYECKUE U TpokaproTuueckue. [laéres
0COOEHHOCTD JIOKAJIM3ALUU U TIepeAady IOTOMCTBY T€HOB 3THUX THUIIOB KJIETOK.

Tema 3

XapakTepruCTHKa TANOB KJIETOYHOIO IUKJIa, n3MeHeHue coaepxkanusa JHK,
nuddepennmponka u neauddepeHIIMpoBKa COMATUYECKUX KIETOK. AMHUTO3 -
HEPaBHOMEPHOE paclipe/ie]IeHle FeHeTUYeCKoro Mmarepuana. MuTos -
paBHOMEpHOE pacmpezesieHue sAepHbIX reHoB. Ha MuTo3e ocHoBaHO
dbopMHupoBaHUE TKAHEH U OPTraHOB, BETETaTHBHOE pa3MHOXKeHHEe. Meiio3
o0ecreuynBaeT yMeHbIIIEHHE Ha0opa XpOMOCOM B JIBa pa3a U Ka3HOKa4eCTBEHHOCTh
00pa3yeMbIX TaljIONIHBIX KJIETOK. DTOT TUI JI€JICHHUS SIBIISIETCS COCTAaBHOM YacTh.
nporecca o0pa3oBaHMsI raMe. - COPOreHe3a.

Tema 4

O0pa3oBaHue MOJIOBBIX KJIETOK CKJIAIbIBACTCS U3 IBYX MTOCIICIOBATEIBHBIX ITAIIOB
- CIIOpoTreHe3a U rameToreHesa. Jlaéres reHeTrnueckas XapakTepUCTHKA
MHUKPOCIOPOTeHE3a U MHKPOTaMeTOTeHe3a, MaKpOCIIOPOTeHe3a 1
MaKpoTraMeToreHesa.

Tema 5

Muto3 - HenpsiMoe JIeJICHUEKIIETOK,, Tpernoaratiiee GopMupoBaHue
TeHETUYECKU OJJHOPOTHBIX TKaHel. JISKUT B OCHOBE BEreTaTUBHOTO
Pa3sMHOXEHUS, IPU KOTOPOM HCHOIB3YIOTCS pa3IMUHbIe CTIEYHATIN3UPOBAHHbBIE
OpraHbl M YaCTH PACTEHHM, a TaKKe YaCTH TKaHe! (3KCIIaHThI).

Tema 6

Meii03 - 0COOBIN THIT JEICHUS KIETOK, SIBISIONINNACS YaCThIO MpoIecca
(dbopMupoOBaHUS TaIIOWIHBIX PA3HOKAUECTBEHHBIX TaMeT.

CeMeHHOE pa3MHOXKEHHUE TPEIoaraeT CIUsHUEe Pa3HOKAY€CTBEHHBIX FaMeT JIBYX
ocobeii (mepeKpECTHOE OMBUICHUE) WM OJTHOTO OpraHu3Ma (CaMOOTIBIJICHHUE).
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Tema 7

l'ubpunonorndyeckuii aHAINU3 - METO/ U3YYCHUS HACIeCTBEHHOCTH. CHMBOJIHKA,
npeioxkerHas I. MenneneM. [JoMuHaHTHBIE U pELIECCUBHBIE T€HBL. [ OMO3UTOTHI,
reTepo3uroTsl. Cxema ruOpuI0JI0THIECKOTO aHAN3A.

AHanu3upytoliee, BO3BpaTHOE, HACBILIAIONIEE, PELUIPOKHOE CKPEIIUBAHMSL.
3aKoH eMHO00pa3usi TMOPUIOB MEPBOTO MOKOJICHUSI.

Tema &

I'ubpunonoruueckuii aHaIU3 OPraHU3MOB, PA3TUYAIOLINXCS IPYT OT JIpyra Mo
JBYM IIapaM I'€HOB. 3aKOH pacIIENIEHUs PU3HAKOB. 3aKOH HE3aBUCHUMOIO
KOMOMHUPOBaHMS T€HOB U HACJIEIOBAaHUS IPU3HAKOB.

Pacmierienue no reHOTHITY U (DEHOTHITY.

Tema 9

I'ubpugonornvyeckuii aHAIN3 OPraHU3MOB, PA3TUYAIOIINXCS IPYT OT JpyTa Mo
TpEM 1 OOJBIIEMY YHCITY Tap TCHOB.

Cxema 00pa3oBaHUS THIIOB TaMeET.

3aKoH pacHierieHus] IPU3HAKOB. 3aKOH HE3aBUCUMOTO KOMOMHHPOBAHUS T€HOB U
HaCJICJOBaHUS IPU3HAKOB.

Pacmiernienue o reHOTHITY U JEHOTHUITY.

Tema 10

Hcnonp3oBaHre METOIa XU-KBAAPAT AJISl OLIEHKH PEe3yIbTaToB
TUOPUA0IOrHYECKOTO aHaIN3a.
Crernenb cBOOOMIBI. YPOBEHb BEPOSITHOCTH.

Tema 11

MHoxecTBeHHbIH ayutenu3M. ['amerodurHas, ciopogurHas u rerepoMopdHas
HECOBMECTUMOCTb aJUIEIIEH IIPU I1I0JI0OBOM Pa3MHOKEHUM PACTEHUMU.

Tema 12

BsanmoneiicTBue HealienbHBIX TeHOB. KoMIieMeHTapHOE - TOTIOTHUTEIHHOE
JICUCTBUE I'€HOB.

Xapakrep pacuieryieHus 1o (eHOTHUITY B pe3ysIbTaTe CKPEeIMBaHUs AUTHOPHIHBIX
OpPraHu3MOB ITPH KOMIUIEMEHTAPHOM B3aUMOICHCTBHH T'€HOB:

9 : 7 - oKkpacka IIBETKa JYLIMCTOTO TOPOIIKa;

9:6:1 - dopma mnoaa THIKBBI;

9:4:3 - okpacka BEHUUKA JIbHA;

9:3:3:1 - okpacka LIBETKa JIIOLIEPHBI.

Tema 13

B3aumopeiicTBue HeanbIeIbHBIX TE€HOB, IPOSBIIAIONICECS B MTOIaBICHUN OTHOTO
U3 MPU3HAKOB.

OnucraTuuHblii red. ['unocrarnynseiii reH. ['eH-uaruouTop (cymnpeccop).
XapaxTep pacuieruieHus 1Mo (eHOTUITY B Pe3yIbTaTe CKPEIIMBAHMS TUTHOPUIHBIX
OpPraHU3MOB MPU AMUCTATUYECKOM B3aUMOJICCTBUU T€HOB:

12 : 3 : 1 - okpacka 3epHOBKH OBCA, IJI0J]a THIKBBI;

13 : 3 - okpacka uenryii JJyKOBHIIbI, 3€pHOBKH KYKYPY3bl.
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Tema 14

B3anmMoneiicTBue paBHO3HAYHBIX HEAJIbJIEIbHBIX TE€HOB, MIPOSBIIAIONIEECs B Oosee
WJIM MEHEE CHJIBHOM IIPOSIBIEHUH ONIPEAEIEHHOTO NpU3HaKa. TpaHcrpeccuu.
KyMmynsTuBHas WM HEKyMYIISITUBHAS TTOTUMEPHSL.

HacnenoBanue okpacku 3¢pHOBKH MIIEHUIIBI 00YCIOBICHO COYETAHUEM JIBYX I1ap
T€HOB KYMYJIATUBHOTO JACHCTBUS:

4 TOMUHHMHTHBIX ITOJIMMEPHBIX T€HA B TEHOTHUIIE - TEMHO-KpacHasl OKpacka
36pHOBKU;

3 ZOMHHUHTHBIX OJMMEPHBIX T€HA B TEHOTHIIE - KPAaCHast OKpPacKa 3€pPHOBKHU;

2 TOMUHHMHTHBIX MTOJJUMEPHBIX T'€HA B TEHOTHIIE - CBETJIO-KpacHask OKpacka
3€pHOBKU;

| JOMUHHMHTHBIN TOJIMMEPHBINA T€H B TEHOTHIIE - OJIEIHO-KpacHasi OKpacka
3€pHOBKU;

BCE pEIIeCCUBHBIE T'€HbI B TCHOTHUIIE - Oenas OKpacka.

[Ipu HEKYMYIATUBHOM MOTMMEPHUH MPOSBICHUE MTPU3HAKA 3aBUCUT OT HATHYUS
WJIM OTCYTCTBHUS JOMUHATHOTO TeHa (T€HOB) - €CTh I'eH (T€HBI) - €CTh IPU3HAK, HET
JOMUHHMHTHOTO TeHa (T€HOB) - HET MPU3HaKa, HalpuMep:

ATA1A2A2 - sposas ¢popma;

Alala2a2 - spoBas ¢opma;

alala2a2 - ozumas opma.

Tema 15

3aKOHOMEPHOCTH, yCTaHOBIIEHHbIE T. Moprasom.

1.I'enbl HaXOAATCS B XpOMOCOMAX.

2.I'eHBl pacnosnokeHbl B XpOMOCOME B JINHEHHOM 11OCIIE10BATEIbHOCTH.

3. PaznuuHbIE XpOMOCOMBI COZIEPKAaT HEOAMHAKOBOE YnCiIo reHoB. Kpome Toro,
Ha0Op TeHOB KaX/10i U3 HErOMOJIOTHYHBIX XPOMOCOM YHHUKAJICH.

4.T'eHbl OHOM XPOMOCOMBI 00PA3yIOT IPYIITy CLUEIUICHUS, TO €CTh HACIEAYIOTCS
NPEUMYILIECTBEHHO CIEIICHO (COBMECTHO), Oarofapst 4emy MpOUCXOIHUT
CLICIJICHHOE HACJIEJOBAaHUE HEKOTOPBIX IIPU3HAKOB.

5.Yucio rpynn CUeIuieHys paBHO raluIOUHOMY YUCILy XpOMOCOM JJaHHOTO BUJA
(Y roMoramMeTHOTO 1osia) wiv 6onbine Ha 1 (y reTeporaMeTHoro mosna).
6.Cuenuenue HapylaeTcsl B pe3yJapTare KpOCCUHIOBEpa, YaCTOTa KOTOPOIo INpsSMO
IIPONOPLMOHANIBHA PACCTOSHUIO MEXAY T'€HaMU B XpOMOCOME (II03TOMY CHJIa
CICTIJICHUS HAXOAUTCS B OOPAaTHOM 3aBHCUMOCTH OT PACCTOSIHUS MEXy T€HAMH).
7.Anneny reHoB 3aHMMAaIOT OJIMHAKOBBIE JIOKYChI B TOMOJIOTMUHBIX XPOMOCOMAX.
8. Kaxxp1ii Ononornueckuil BUA XapakTepu3yeTcs onpeaeIEHHbBIM HabopoM
XPOMOCOM — KapUOTHUIIOM.

I'pynna cuennenus. [lonnoe u HenonHoe cuennenue. Kpoccunrosep.
KpoccoBepHbie 1 HEKpoccoBepHbIE TaMeThl. PekoMOMHaHTHBIE 0cO0U.
I'eneTnyeckue KapThl XpOMOCOM.

Tema 16

[TonoBbie XpOMOCOMBI MATEPUHCKUX U OTLIOBCKUX OpraHn3MoB. OCOOEHHOCTh
MPOSIBJICHUSI T€HOB, JIOKAJTU30BaHHBIX B X-XpoMocome. [ eMU3UTOTHOCTb.
Hacnenctsennsie 3a6oneBaHusl.

Tema 17

Nu6puauHT (MHIYXT) - OIU3KOPOACTBEHHOE CKpeluBaHue. Bpeaasie u
neranbHble reHbl. UnOpennas nenpeccusi. MHOpeaHbIi MUHUMYM.

Tema 18

I'ereposucusiit 3 dext. ['nOpuast F1. PenpoayKkTuBHBIN, BEreTaTUBHBIH,
aJanTalMOHHBIN THITBI TeTepo3uca. Teopun 3¢ddexra rereposuca:
JOMUHHMPOBAHUS, CBEPXAOMHUHUPOBAHUS, a/TUTAMEHTAIBHBIX 3(P(EKTOoB.
3akpenurenb CTepUIbHOCTH. BoccTanoBUTENb (PEPTUIBHOCTH.
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Tema 19

Bce xuBbIe Opranu3Mel, 6arogaps MOCTOSHHO AEUCTBYIOIIEH KOMOMHATUBHOM 1
MYTaIlMOHHOW U3MEHYUBOCTHU, MEJICHHO M MTOCTETIEHHO MPe00pa30BhIBAIICH U
COBEPILIECHCTBOBAIUCH B COOTBETCTBUM C OKPYKAIOIIUMHU YCIOBUSIMHU U
MOABEPTaJINCh €CTECTBEHHOMY OTOODY.

EcTtecTBeHHBIN 0TOOP OCYIIECTBIISETCS Yepe3 CI0KHOE B3aMMOJICHCTBHE
OpPTraHu3MOB JPYT C IPYTroM M ¢ paKTOpaMu HEKUBOW MPUPOABL. DTH
B3aMMOOTHOIIEHUs [[apBrH Ha3Basl 60pbOOH 3a CyIIeCTBOBAHUE.

EctecTBeHHbII 0TOOp M30IMPOBAHHBIX PA3HOBUIHOCTEH B Pa3INYAIONIUXCS
YCIJIOBUSIX CYIIECTBOBAHUS IIOCTENIEHHO BEIET K AUBEPIeHLINN (PACXOKACHHUIO)
NPU3HAKOB ATHX PAa3HOBHIHOCTEH M K BUJ000pa30BaHUIO.

Tema 20

MonuukanmonHas ((HeHOTUIHYECKAs) U3MEHYUBOCTh — U3MEHEHHUS B
OpraHu3Me, CBS3aHHbIE C U3MEHEHHEM (DEHOTHIIA BCIIEACTBUE BIUSHUS
OKpY>Karollen Cpe/ibl.

[Ipenen nposBaeHns MOAM(PUKALMOHHON N3MEHUYNBOCTH OpraHU3Ma MpH
HEU3MEHHOM I'€HOTHUIIE — HOpMa peakuuu. PakTU4eCcKu HopMa peaKLud —
CIEKTp BO3MOXKHBIX YPOBHEH HKCIPECCHH T€HOB, U3 KOTOPOTO BHIOUpAeTCs
YPOBEHb AKCIPECCHH, HanOosIee MOAXOAAIIHIA IS JaHHBIX YCIIOBHM OKpY’Karomien
CPEBL.

BapuauuoHHbIH psia.

BapuauvonHas kpusasi.

CrarucTiueckue napamMeTpsl BapuallioHHON KpUBOH (cpeanss apudmernueckas,
JHCTIepCHs, CTAaHapTHOE OTKIOHEHHE, OIIMOKa cpeiHell apudmenyeckoil,

KO3 UITEHT BapUalin).

Tema 21

Myranus - pe3koe HacleyeMoe U3MeHeHUe. MyTareHsl.
Knaccudukarus myTarmid:

BpEIHBIE U MOJIE3HbIE,

MopdoTIoruyecKue 1 OHOXUMHUECKHUE,

XPOMOCOMHBIE 1 TEeHHBIE,

JeNeINH, YTUTMKAIIMH, UHBEPCHH, TPAHCIOKAIUH.
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Tema 22

[Monmummonaust - U3MEHEHUE KOJTMYECTBA XPOMOCOM.

ABTONONMMITIIONAB! (TarIouAbl, TUMIOU/bI, TPUILIOUIBI, TETPAILIIOUIbI,
NEHTAIUION 1bl, TEKCATUIONIbI, TENTAIJION b, OKTAIJIOUIB! U Jp).

B kieTkax aBTOMONUIUIONIHBIX OPraHU3MOB IPOMU30IILIO KPATHOE YBEIMYEHUE TaK
Ha3bIBAEMOT0 OCHOBHOT'O YHUCJIa XPOMOCOM (X), KOTOPO€ yKa3bIBaeT Ha KOJIUYECTBO
XpOMOCOM B HCXOJTHOM Ha0Ope, Ha OCHOBE KOTOPOTO B SBOJIOIMH ITPOUCXOIUIIA
NOJIMITIONAM3ALNS JAHHOTO BUAA. Tak, MOJUIUIONIHBINA Pl BHIOB poAa
MIIEHUIIBI XapaKTEPU3YIOTCS CIEAYIOUMMHA HabOpaMu XpOMOCOM: Y JIBY3E€pPHSIHKH
— 14, y TBepno# nueHuipl — 28, y Markon — 42.

AJNTOTIONUIUION Bl — TTOJIMTUIONIHBIE PACTEHUS, TIOYUYEHHBIE B pe3yibTaTe
KpaTHOTO YBEJIMUYCHHS TeHOMAa OPTaHU3Ma, BO3HHUKIIIETO B PE3yNbTaTe OTIaJIeHHOM
MEKBHUIOBOM MJIM MEXPOAOBOM ruOpuan3ay. YacTHeIN cirydait
AJIIOTIONUILIONINH - aMpuauIIIon ibl. AM(UINIIION]] — TUIOOBHUTHIN
THOPUIHBINA OPraHU3M , COUYETAIOMINN TOIHbIEC JUITIOUIHBIE HAOOPHI XPOMOCOM
000MX POAUTETHCKUX BUJIOB.

B cenexumu aMpUIMIUION Bl HCHIONB3YIOTCS I 00€CeUeHHs TUI0I0OBUTOCTH
(IpeooNeHHst CTEPUIIBHOCTH) MEKBUIOBBIX THOPHU/IOB.

B pesynbrare ckpemuBanus TépHa Prunus spinosa ¢ ansrdoii Prunus divaricata
UCCIIEIOBATENN KCTIEPUMEHTAIBHO MOTYYHIN KYJIBTypHYIO cIuBy Prunus
domestica, TOXXIECTBEHHYIO OOBIYHOM.

Panc — ecTecTBeHHBIN aMPHUIUIUION, B IPOUCXOXKICHHH KOTOPOTO Y4acTBOBaja
cypernuna (2n = 20, renom AA) u kammycra (2n = 18, rerom CC).

Tpurtnkanze — aMQpUIUIUION] MEXKAY POXKBIO H MIICHUICH.
[MieHnyHO-TIBIpeitHbIE THOPHUIBI — aM(PUIUIUION]T MEKIY MIIECHUIIEH U IBIPEeM.
Hanpuwmep, padanobpaccuka (aMpuIumIon peieqHo-KamyCTHINA THOPU,
cunre3upoBanHbiii I J[. Kapneuenko) Obu1a momydeHa myTeM CKpeluBaHHEM
penbku (2n = 18) u xamycTsl (2n = 18). XpoMoCOMBI peibKH 0003HAYAIOTCS
cUMBOJIOM R, a XxpoMocomsl KarrycTel — cuMBosioM B. IlepBoHadansHO
NOJTYYECHHBIA aM(pHUrarion] iMeJ reHoMHY10 ¢popmyiay 9R + 9B. DTot oprannsm
ObUT OECTIIIONHBIM, IOCKOJIBKY B Meii03e 00pa30BbIBaIOCh 18 YHUBAJIEHTOB U HU
oxHoro ouBanieHTa. Ilpu ynBoeHnu xpomocom ObL1 moaydeH ambuauruiona: (9R
+9B) + (9R + 9B) — 18R + 18B. ¥V 371010 0oOpranusma kaxmaas XxpoMmocoma
npezcTaBlIeHa Mapoi TOMOJIOTOB, YTO 00ECIEYMIIO HOpMalIbHOE 00pa30BaHHe
OMBaJICHTOB U HOPMAJILHYIO Cerperaiuio xpomocoM B meiioze: 18R + 18B — (9R
+9B) + (9R + 9B).

AHEYIUION]IbI — OpPTraHU3Mbl, UIMEIOLIIE B OCHOBHOM Ha0OpE YBEINYEHHOE WM
YMEHBIIEHHOE, HO HE KPAaTHOE allJIOUTHOMY, YUCJIO XpOMOCOM. B 3aBucuMocT
OT TOT0, IPOU30LLIO YMEHBIIECHUE WU YBEIMUYECHHUE YUCIIAa XPOMOCOM 10
CPAaBHEHHMIO C ONPEEIEHHBIM YPOBHEM IUIOMAHOCTU: TPUCOMUKH (2n +1),
TeTpacoMuku (2n + 2), MoHOCOMUKH (2n — 1), HymIrcoMuku (2n — 2).
AHEYIUIONIBI UCTIONB3YIOT TSI MOHOCOMHOTO aHaJN3a, YTOObI YCTAaHOBUTD
JIOKAJIM3aLHI0 T€HOB B ONPEIEIEHHBIX XPOMOCOMAX.

24



Tema 23

CkpelnBaHue MEXIy OpraHM3MaMU, OTHOCSALIMMUCS K pa3HbIM BUAAM WU
ponam, Ha3bIBaeTCs OTAAIEHHOW rubpuamn3anueil. Llens otnaneHHoON
rHOpUIN3AIMH COCTOUT B CO3JJaHUU 0CO0OEH, coueTaromux B cede IeHHbIe
NPU3HAKU U CBOIMCTBA pa3HbIX BUAOB. [IpoBoaUTCS rHOpHUIU3aIist KyJIbTypHBIX
BUJIOB C IIPEICTABUTEIISAMH IUKUX, & TAKXKE CKPECILIUBAHUE PACTECHUN,
OTHOCSIIMXCS K Pa3HBIM KyJIBTYPHBIM BUJaM WIH poaaM. Jlukue copoauuu
00J1aAat0T eNBIM PSJIOM IPU3HAKOB, KOTOpPbIE C1a00 BBIPAXKEHBI WIIM COBEPILICHHO
OTCYTCTBYIOT Y KyJBTYPHBIX PACTEHUH. DTO MPEKIAE BCETO YCTOMUMBOCTD K
Pa3JIMYHBIM 3KCTPEMAJIBHBIM YCIIOBHUAM IIPOU3PACTAHUS - XOJIOLY, 3aCyXe, Kape,
3aCOJICHHIO, BPEIUTEISIM, OOJIE3HSIM.

I'eneTnky U ceNEKIIMOHEPHI JOCTUIIN 3HAYUTENBHBIX YCIIEXOB B IIPEOAOICHUN
HECOBMECTHUMOCTH NPH OTJAJICHHON THOPUAN3ALINY U MTOBBIIICHUN
XKHU3HECTIOCOOHOCTH THOPUAHBIX ceMsiH. Hanbomee s peKTUBHBIMH TpUEMaMH
MOBBIIIEHUS )KU3HECTIOCOOHOCTH THOPUIHBIX CEMSH SIBISIOTCS: 1) MeTox
KyJIBTUBUPOBAHUS 1N Vitro M30JIMPOBAHHBIX 3apPOABIIIEH U CEMEHHOTO 3a4aTKa; 2)
COBMECTUMOE KYJIETUBUPOBAHUE 3apOJIBIIIA U SHAOCIEPMA, IIPU KOTOPOM UMEET
MECTO I0JIE3HOE MEHTOPHOE JIEHCTBHE NOCIIeIHEr0 Ha popMUpOBaHHE YMOPHOHA;
3) KyJbTypa CEeMEHHBIX 3a4aTKOB C II€JIbI0 TOJIY4YEHHUS JKU3HECIOCOOHBIX
3apobliieii; 4) UCIOb30BaHUE TAILTOMIHBIX 3aPOJIBIIIEH C TOCIEAYIOMEN UX
NOJMIIONAM3ALKEH; 5) TepeBo THOPUIOB C TUIUIONIHOTO HA TETPATUION THBIN
WM C TPUILIOUMIHOIO HA TeKCAIUIOUIHBIN YPOBHHU.

Tema 24

[Momynsust — COBOKYIHOCTB 0co0eit

OTIPEICJIEHHOTO BU/1a, HACEISIOUINX ONPEIeICHHYIO TEPPUTOPHIO U CBOOOIHO
CKPEIIMBAIOIINXCS JPYT € APYTOM.

I'eneruka nonynsauui U3y4aeT paclpencsIeHUe YacTOT ajulelIed U UX U3MEHEHHE
I0J] BIIMSIHUEM ABWOKYIIMX CHJI DBOJIIOLIUY.

CyMMa 4acTOT JOMUHAHTHOTO (PA) U pelieCCUBHOTIO (qa) TeHOB paBHA €UHUIIE.
3axoH Xapau-BaiinOepra: cymma KBajpaTa 4aToThl JOMHHAHTHOTO reHa (AA),
YABOEHHOTO MPOU3BEACHUS YaCTOT IOMUHAHTHOTO M PELIECCUBHOTO IeHOB (Aa),
KBaJlpaTa 4acTOThI PELIECCUBHOIO I€HOB (aa) paBHA €IUHUIIE.

Tema 25

[Tonynsiius - ’KUBOW OPraHU3M, IOCTOSTHHO PAa3BUBAIOIIMIICS, U3MEHSIOIIUNUCS B
ornpeneNéHHOM HapaBiIeHHUH.

OcHoBHbI€ ()aKTOPBI IBPIIIOLMH MOMYIIALUN:

MyTanuu.

OTt60p.

Hpeiid reHos.

Murpanuu.

Tema 26

KneTtku comatnueckoil Tkanu 00pa3oBaHbl B pe3yJIbTaTe MUTOTUUYECKOTO JIETICHMUS,
KOTOpOE TMPEINoiaraeT paBHOMEPHOE paclpeesIeHus siIepHOTO HACJIECTBEHHOTO
Marepuaia u KOTopoe 00yClIOBINBAET T€HETUUECKYIO OTHOPOAHOCTh KIETOK
COMaTUYECKUX TKaHEH.

DTO CBOMCTBO COMaTH4YE€CKUX PACTUTEIBHBIX KJIETOK MO3BOJISIET B ITOJIHOM MeEpe
peanu3oBaTh IPUCYILYI0 UM IT'eHETHUECKYI0 HH(OpMAIKIO, 00ECIEUHNBAOIIYI0 UX
muddepeHIIMPOBKY U JallbHEIIIee pa3BUTHE A0 LEI0r0 OpraHu3Ma.
O0s3aTeIpHON 0COOEHHOCTHIO TOTHIIOTEHTHOM TpaHC(HOPMAaIMKA PACTUTETHHBIX
KJIETOK sBJIsieTcs AenuddepeHuanys, T. €. BO3Bpar CrieluaIu3upOBaHHON KIETKU
Ha YPOBEHb MEPUCTEMAaTHUYECKOTO COCTOSIHUS, COTIPOBOKIAIOIIUICS YIIPOIIEHUEM
CTPYKTYPBI, PEAyKIHeil BaKyoJIu, U3MEHEHUSIMH COCTaBa M KOJIMYECTBA OPraHesT U
T. 1. leaudepennuarius npeaonpenensier nepexoa KJIeTKU B MeprucTeMaTHueckoe
COCTOSIHHE M CTIOCOOHOCTH K HOBOM (hopM0O0Opa30BaTEIHLHON IEATEILHOCTH.
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Tema 27

OHTOreHe3 — COBOKYIHOCTb ITOCIIE0BATEIbHBIX MOP(POIOTUIECKUX U
OMOXUMHUYECKUX MTPeoOpa30oBaHuil, IPETEPIIEBACMBIX OPIAHU3MOM OT
OILIOJOTBOPEHHUS (IIPU MOJIOBOM PAa3MHOKEHNH ) WJIM OT MOMEHTA OTAEIEHUS OT
MaTepUHCKON 0coOu (TIpH OECTIONOM Pa3MHOKEHHH) 10 KOHIIA )KU3HH.

B xozne oHTOreHe3a NpoucXouT MPOLECC peaan3aluy TeHETUYECKON
UH(POPMAIUH, TOTYYCHHOM OT POTUTENEH.

Paznen coBpeMeHHOI OMOJIOTHH, N3YYaIOIINK OHTOT€HE3, Ha3bIBACTCs OMOTIOTHEn
pa3BUTHS; HaUaJIbHbIE TAlbl OHTOT€HEe3a — AMOPHOTreHe3 — H3Y4aloTCsl TaKXKe
IMOpHUOTIOTHEN.

VY ceMeHHBIX pacTeHUi K SMOPHOHATBHOMY PAa3BUTHIO OTHOCAT IMPOLIECCHI
Pa3BUTHA 3apOJBIILIA, IPOUCXOAAIIUE B CEMEHH.

Tema 28

JuddepennnanbHas SKCIpeccus TEHOB, T. €. PEryNAlUs UX aKTUBHOCTHU B
3aBHCHMOCTH OT CUTHAJIOB, MOCTYMAIOLIUX W3BHE, MOKET MPOUCXOAUTh HA YPOBHE
J1000r0 U3BECTHOTO MATPUUHOTO IMpoliecca: peIUIMKaluy, TPAHCKPHUIIIUHY,
TPaHCIISIIUY, a Takxke B rponecce co3peBanuss MPHK u nonmunentuaueix neneu,
00pa3yIomuxcs B pe3yabTaTe TPAHCISIIHH.

Perynsuus sxkcnpeccuy TeHOB O3BOJISIET KIETKaM KOHTPOJIUPOBATh COOCTBEHHYIO
CTPYKTYpPY U (QYyHKIIHIO, SIBISIETCS OCHOBOM (P PEPEHITMPOBKHU KIIETOK,
MopdoreHesa u aJlarTainum.

DKcrpeccus TeHa MOXKET PeryaupoBaThcsl Ha pa3HbIX 3Tanax. OgHako B
OOJIBIIMHCTBE CIIy4aeB KIIFOYEBBIM 3TAIOM PETYISILIUK SKCIIPECCUH T€HOB SBISETCS
TPAHCKPHUIILIUS, TO3TOMY B OCHOBE AU(pdepeHIInaaIbHON SKCIIPECCUH T€HOB 0YEHb
4acTo JIeKUT nuddepeHianbias TPaHCKPUIILKS TeHOB.

Cawma no ce6e PHK-nommmepasa He crmocoOHa pacro3HaBarh, KaKu€ UMEHHO T€HBI
HY>KHO TPaHCKPUOUPOBATh B JaHHBII MOMEHT. [lomoraroT eii nenarh 310 OeIKu.
Otu 6eNKU HA3bIBAIOTCS TPAHCKPUIIIIMOHHBIMU (QakTopamu. PerynsropHsie Oenku
CITOCOOHBI CBSA3BIBATH PA3HBIC YUYACTKHU T€Ha, 3aKpbiBaTh MyTh PHK-momumepase
(peripeccop — MOJIaBUTENb), OCIIKH — YCHIIUTEIH.

CymiecTByeT MHOKECTBO CIIOCOOOB aKTHBAIMK (MHAKTHBAIMK) O6enkoB. OmHAKO
yaiie BCEro 3TOT IMpoliecc CBA3aH ¢ (GOPMUPOBAHUEM OEJIKOB, T. €. IPUCOCAUHEHHE
docdarnoit rpynmsl. DochonrpoBaHre MPUBOIUT K U3MEHEHUIO KOH(DUTYpAITHH
Oelnka, T. €. ”3BMEHEHHIO (YHKIIUU. DTO MPOUCXOINT 3a CUET TOro, YT hocdarHas
rpymma JErko IUCCOLMUPYET U MpuolpeTaeT cuilbHbIN 3apsia. Crneunduyeckue
dbepmenTsl, obecnieunBaroriye GochonrupoBaHre OSIKOB, HA3bIBACTCS
MPOTEMHKUHA3aMU.

Bce curnainel npuHATO YCIOBHO MOAPA3IEIATh HA XUMHUECKHE U (PU3HUECKUE.
XHUMHUYECKHE CUTHAJIBI — MOJIEKYJIbI, UX HOHBL. B Xo1e B3auMoaencTBus ¢
XUMHYECKUM CUTHAJIOM PELEenTop 00pa3yeT ¢ HUM KOMIUIEKC, a TOTOM PELeNTop
MEHSIET CBOIO KOH(OpMaIHIo, cle0BaTeNbHo, U GyHKIHI0. Penentop —
YyBCTBUTEJIbHAS MOJIeKyna. OU3NUYEeCKUil CUTHAT — YPOBEHb TEMIIEPaTyphl, CBET
(KBaHT CBeTa), 3BYK, MEXaHUYECKOE JIaBIICHUE U JIP.

JKv3HEeHHBII UK TOKPHITOCEMEHHOTO PACTEHUS XapaKTepu3yeTcsl MPolieccaMu
dbopMupOBaHUs U Pa3BUTHSI OPTaHOB, T.€. OPraHOTEHE30M, KOT/Ia MOCJIE0BATEIHHO
peanusyeTcs HacleACTBeHHAst HH(OopMalns, 3aIpOrpaMMUPOBAaHHAs B TEHOTHIIE:
pasBuTHE 3apojbiia, (OpMUPOBAHHE CEMEHH, PA3BUTHE MOYKU, KOPHS, CTEONs U
PENpPONYKTUBHBIX OPTaHOB.

[Tpouecc 3akyagku, pocTa U pa3BUTHS OPraHOB PACTEHUSI Ha3bIBAIOT
Moporene3om. Bee 3Tu mporiecchbl 3aBUCSAT OT T€HETHUECKOM MporpaMmbl
WHAMBHUIYAJIILHOTO PAa3BUTHS, TIOJ] KOTOPOH MOHUMAIOT COBOKYITHOCTh F€HOB,
OTIPEICTSIONIUX CTAHOBIIEHUE OPTaHU3Ma OT OIUIOIOTBOPEHHOM SHIEKIIETKH 10
B3pOCIION 0co0H. X0/ OHTOT€HEe3a Y 3YKapHuOT HaXOAUTCS 10JI KOHTPOJIEM
MHOTOCTYIEHYATON KaCKaJHOW PETyISINH BKIIOUEHUS-BBIKIIOUEHHS paOOThI
OT/ICJIbHBIX T€HOB.
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Tema 29

Peryisinust akTUBHOCTH B 3aBUCUMOCTH OT BO3JICUCTBUS MOCTYNAOIIUX CUTHAJIOB
MOYKET MPOUCXOIUTH Ha YPOBHE JTFOOOT0 M3BECTHOTO MaTPHUHOTO MPOIIecca:
pEeIUIMKALUH, TPAHCKPUIILINK, TPAHCISALHUH, a TAKKE B MIPOLIECCE CO3PEBAHUSA
uPHK 1 nmonmunentuaHbIX 1enei, 00pa3yronuxcs B pe3ysbTare TPaHCIAIHH.
Bce curnanbel mpuHATO yCIIOBHO MOPA3ACIsATh HA XUMUYECKUE U (PH3UIECKUE.
XUMUYECKHUE CUTHAJIBI — MOJIEKYJIbI, UX HOHBL. B X0/1€ B3auMOIeNCTBUS C
XUMHUYECKUM CHTHAJIOM PELEenTop 00pa3yeT ¢ HUM KOMIUIEKC, & TIOTOM PEIeITOp
MEHSIET CBOIO KOH(POpMAIIHIO, CIIEA0BATeNbHO, U QyHKIHIO. Penentop —
YyBCTBUTEJbHASI MOJIEKYJ1a. PU3HYECKUI CUTHAII — YPOBEHb TEMIIEPATYPBL, CBET
(KBaHT cBETa), 3ByK, MEXaHMUECKOE JIaBIICHHUE U Jp.

B arpoHoMuuecKoi NpakTUKE B KAYECTBE PETYISITOPA CUTHAJIOB 3KCIIPECCHU
TEHOB SABJISIIOTA TEXHOJIOTHYECKHE NPUEMBI - CPOK MIOCEBA, HOPMA BBICEBA,
YIOOPEHHUS, PETYIATOPHI POCTa, IECUKAHTHI H .
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Tema 30

[lepBoIit SMOMpPUYECKHIA ATAI Pa3BUTUS OMOTEXHOJIOTHH HACUUTHIBACT HECKOIBKO
ThICSIYENIeTUH. B Teuenue sToro
JUTUTENILHOTO TIEPHO/Ia HAILIM MPEIKU UCTIONB30BAIM MUKPOOHOIOTHYECKYIO
(dbepMeHTaLuIO A1 COXPAaHEHUs! MPOAYKTOB MUTAHUS (TIOTyYeHHE
ChIpa M YKCyca), 7S YJIy4ILIEHUS] BKYCOBBIX U IUTATEIbHBIX KaU€CTB MUIIH
(BbIIeuKa xseba), a TakxKe Ui MPOM3BOACTBA CIIMPTHBIX HAITUTKOB M PYTUX
IPOIYKTOB, 001aJaI0IKUX HOBBIMU CBOHCTBAMHU.

Bropoii aTan 6MOTEXHOIOTUHN — 3THOJIOTMYECKUH — CBSI3aH C Pa3BUTHEM
MHUKPOOHOJIOTUH; OH OXBaThIBAET BTOPYIO MoJIoBHHY XIX — nepByto Tpeth XX B. B
xoH1e XIX B. JIyu [lactep ycTaHOBUI pOJIb MUKPOOPTAaHU3MOB B IIPOLIECCAX
OpOXEHUs M MOKa3aJl y4yacTHe OTACIbHBIX BUIOB MUKPOOOB
B [IOJIy4YCHUU XUMHUYECKUX BeleCTB. Ero uccienoBanus g€y B OCHOBY
IPOM3BOCTBA PA3IMYHBIX OPraHMYECKUX PACTBOPUTENEH: sTaHONa, OyTaHoa,
U30IIPOIIAHOIA, AlleTOHA U3 PACTUTENIBHBIX YITIEBOIOB B aHAPOOHBIX YCIOBHSIX C
UCIIOJIB30BAHUEM PA3HBIX BUI0B MUKPOOPraHu3MoB. Mcrnons3oBanue
MUKPOOPraHU3MOB CTaJIO BEAYIIUM HAIIPABICHUEM IOJIyYEHHUs [NIULEPUHA,
KOTOPBIN SIBJISIJICS OCHOBOM IPU ITPOU3BOACTBE B3PbIBUATHIX BEIECTB,
OpPraHUYeCKHX KUCIIOT, CIUPTA. B 3TOT nepuoz 61710 HAYaTO U3rOTOBIICHHUE
IIPECCOBAHHBIX MUILIEBBIX IPOKKEH.

Tpetuii 3Tan pa3BuTHs OMOTEXHOJIOTHH (OMOTEXHUYECKHIA) CBSI3aH C
IPOM3BOJCTBOM aHTHOMOTHUKOB, COBEPUICHCTBOBAHUEM TEXHOJIOTUH ITPOU3BOJICTBA
Ouorasa.

CoBpeMeHHBIH, YeTBEPTHIH ITal pa3BUTHA OMOTEXHOIOTUU — T€HHO-
TEXHUYECKUM— PUXOIUTCS Ha nociennue 70 JIeT, Korjga Hayajlu pa3BUBaThCs €€
HOBBIC HAIPABIICHUs, [TOJIyYMBIINE BHEAPECHNUE B PA3JIMUHBIX OTPACIIAX HAPOLHOIO
XO35IUCTBA:

— B CEIIbCKOM XO351CTBE — II0Jy4€HHE HOBBIX IITAMMOB, HOBBIE METO/IbI
CEJICKLIMM PACTEHUN U )KUBOTHBIX, B TOM YMCJIE KIOHUPOBAHUE;

— XMMHUY€ECKOU IPOMBILITIEHHOCTH — ITOJIy4Y€HUE OPIraHUYECKUX KUCIIOT,
npuMeHeHrne (epPMEHTOB B COCTaBE MOIOIIUX CPEACTB;

— SHEPreTUKe — yBeJINueHHe norpednenus Ouorasa, KpyrnHoMac-
mTabHOE MPOU3BOICTBO ATAHOJIA M TPUMEHEHHE €TI0 B KaueCTBE TOILINBA,

— KOHTPOJIE 3a COCTOSIHUEM OKpY>KaroIlel cpebl pa3paboTka METO0B
TECTHUPOBAHUS K MOHUTOPHHTA, YCOBEPIICHCTBOBAHUE MEpPepabOTKH
IIPOMBIIUICHHBIX OTXO/I0B;

— MUIIEBOM MPOMBIIUIEHHOCTH — IPUMEHEHHE HOBBIX CIIOCOOOB Tie-
pepaboOTKU U XpaHEHHUsI UILEBBIX MPOAYKTOB, TIOITY4YEHUE MUIIEBBIX J0OABOK,
AMHHOKUCIIOT, (PEPMEHTOB, YIIaKOBOK;

— MaTepuaoBeIECHUH — MUKPOOHOIOTUYECKOE pa3IoKeHHe Py, TOTyYeHHE
HeTH;

— MEJUIUHE — HOBBIE JUAarHOCTUYECKUE METO/bI U JIEKAPCTBEHHBIE CPEIICTBA;

— KOCMHYECKOW OMOJIOTUH — pa3esieHne OMOMaTepralioB U MOTy4YeHHE HOBBIX
OMOTEXHOJIOTUYECKUX MPOTYKTOB.

Tema 31

OCHOBHBIMU HANPaBICHUSIMH PA3BUTHSI OMOTEXHOIIOTUU CUUTAIOTCS:

CO3[IJaHHE HOBBIX BUIOB ITPOYKTOB MUTAHUS U )KUBOTHBIX KOPMOB, IPOU3BOJICTBO
HX;

BBIBEJICHUE HOBBIX IITAMMOB IOJIE3HBIX MUKPOOPTaHU3MOB;

CO3[IJaHHE HOBBIX IMOPOJI )KUBOTHBIX;

BBIBEJICHUE HOBBIX COPTOB PACTCHUM;

CO3/IaHHE U MPUMEHEHHE MPEnapaToB 0 3aIIUTE PACTCHUI OT OoIe3Hel
BpEIUTEIIEH;

MPUMEHEHNE HOBBIX OMOTEXHOJIOTHYECKIX METOOB IO 3aIIUTE OKPYKAroIIeH
cpensl.
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Tema 32

1. ®oTocuHTE3UPYIOLTIE MUKPOOPTAHU3MBI MTEPCIIEKTUBHBI KaK MPOYLIEHTHI
aMMHaKa, BOAOPO/a, Oesika U psijia OpraHudeCKUX COSIUHEHHMN.

2. Co3nana OMOTEXHOJIOTHYECKAs! IPOMBIIIUIEHHOCTD JIJIS TTOJTyYeHHS
AHTUOMOTHKOB, (pepMEHTOB, HHTEP(PEPOHA, OPraHUUECKUX KUCIOT U APYTHX
MeTa0OJIUTOB, MPOAYIIEHTAMH KOTOPBIX SIBIISIOTCS MHOTHE MUKPOOPTaHU3MBI.

3. ®depmenTHbIe npenaparsl Aspergillus oryzae ncnonb3yoTcsl B MMBOBAPEHHOM
IPOMBIIIJIEHHOCTH, a (pepMEHTHI A.niger UCTIONb3YIOTCS TP MIPOU3BOJCTBE U
OCBETJICHUH IIJIOOBOATOIHBIX COKOB M TUMOHHON KUCIIOTHI. BhImeuka
XJ1e000YTOUHBIX M3/IEIUN YITyUIIIaeTCs IPU MCIIOIb30BaHUU (epMEHTOB A.oryzae
u A.awamori. bakrepuansusie pepments! (Bac.subtilis) ncrons3yrorcest mis
COXpaHEHUs CBEKECTH KOHIUTEPCKUX U3ACIHI U TaM, T/ HeXKellaTeIeH IITyOOKui
pacmaj OenkoBbIX BemiecTB. Mcnonp3oBanue GepMEHTHBIX IpEnapaToB U3
Bac.subtilis B koHIUTEPCKOM U XJIeOOO0YIIOUHOM MTPOU3BOACTBE CIIOCOOCTBYET
YAYYIICHHIO Ka9eCTBA M 3aMEJICHHIO MPOLECCca YSPBCTIICHUS U3IEIINH.
Hcnonb30BaHue B MUIIEBOM MPOMBIIIJICHHOCTH UCTHHHBIX MOJIOYHOKHCIIBIX
Oaxrepuii (Bact.bulgaricum, Bact.casei, Streptococcus lactis u ap.) unm ux
KOMOMHAIMH ¢ IPOXIKaMH MTO3BOJISIET MOTYYaTh HE TOIBKO MOJIOYHOKHUCIIbIE, HO U
CIHIPTOMOJIOYHOKHCIIBIE U KUCIIOOBOIIHBIE TPOXYKTHI. K HUM OTHOCATCS
IPOCTOKBAIIIA, MAllOHH, PSKEHKA, CMETaHa, TBOPOT, KBAallICHHAs KaIlycTa,
KBaIlICHHBIE OTYPIIBl M TOMUIOPHI, ChIPBI, KeHUp, KUCIOE XJIEOHOE TECTO,
XJICOHBIHN KBac, KyMBIC U IpyTHe MPOAYKTHL. J{JIs1 MPUroTOBICHUS IPOCTOKBAIIN U
TBOpora npumeHstot Str.lactis, Str.diacetilactis, Str.paracitrovorus,
Bact.acidophilum. ITpu npuroToBiaeHn# Maciaa UCIOIB3YIOT APOMATU3UPYIOIIHE
OaKkTepuH U MOJIOYHOKHCIIBIE CTPENITOKOKKH Str.lactis, Str.cremoris,
Str.diacetilactis, Str.citrovorus, Str.paracitrovorus.

4. B HaIM IHU U3TOTaBIMBAIOT MUKPOOHOIOTHYECKHE TIpenaparsl,
YHUYTOXKAIOIINE MHOTHX BPEIHBIX HACEKOMBIX. C MOMOIIIBIO SHTEPOOAKTEpHHA
MOXHO OOpOTBCS TIOUTH CO BCeMHU T'yceHHnamu 6adouek. Cpenu Bpenuteneit
IUIOJIOBO-SITOAHBIX PACTEHUH - 10JIOHEBasi MOJIb, OOSIPBILITHUIIA, 371aTOINA3Ka,
KOJIBYATBIH LIETKOMPSII, TUCTOBEPTKH U Jp. [I[pOTUB KOJIOPAZCKOTO KyKa
NPUMEHSIOT OOBEPHH, a MAapa3UTUUYECKH TpUO alIepCOHUIO - IPOTUB
OETOKPBUIKH.

Tema 33

BuosnepreTrka — NpoU3BOACTBO SHEPTHH U3 OMOTOIUIMBA Pa3IMYHBIX BUIIOB.
BuosnepreTHkoil cunTaeTcst MpOU3BOJICTBO YHEPTUHU KaK U3 TBEPIBIX BHJIOB
O6uoTomuBa (11erna, rpanysibl (MeJIeThl) U3 APEBECUHBI, Ty3TH, COJIOMBI U T. 11.,
OpHUKeTHI), TaK M OMOrasa, ¥ JKUAKOT0 OMOTOIUIMBA Pa3IMYHOTO MPOUCXOXKICHHS.
B Hacrosiiee Bpemsi OMosHEpreTHKa akTUBHO Pa3BUBACTCS, TaK KaK B 3TOU
OTpaciy UCHOJIB3YIOTCS BO3OOHOBIISIEMBIE PECYPCHI IS TIOIyUYEHUS SHEPTHH
pa3IMYHBIX BUIOB (TEIUIOBOM U 3eKTpuueckoii). Oco0oe BHUMaHUE YIeIsIeTcs
MOJTYYEHHUIO PA3TUYHBIX BHIOB OMOTOILIMBA U3 OTXOJI0B OMOJIIOTHYECKOTO
IPOMCXOXKICHHUS: ONUIIOK, COJIOMBI, KOPBI, JIy3TH, HaB0O3a U Tak ganee. Kpome Toro,
B MHUpE aKTUBHO MPOU3BOJIATCS KUAKHE BUIBI OMOTOIINBA (HAIpUMep,
O61o3TaHOI, OMOAM3ENb), KOTOPBIE MPU3BAHBl 3aMEHUTH TPAAUIIMOHHBIN OCH3UH U
COJISIPKY B IBUTATENSIX BHYTPEHHETO CTOPAHUSI.
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Tema 34

Kpunocoxpanenue npuMeHseTcst Juiss HEOrPaHMUEHHO JI0JITOT0 XPaHEHUS KHUBBIX
KJIETOK, TKaHEi ¥ OPraHOB B COCTOSIHUU aHaOno03a. OCHOBHBIM MPU3HAKOM
KPHOCOXpaHEHHS SABJsIeTCS 00paTUMOe HHTHOUPOBAaHHE MTPOIIECCOB
KHU3HEEATETbHOCTH. TOIBKO B COCTOSHUM IITyOOKOTO aHabK103a, KOT1a MOJIHOCTHIO
OCTaHABJIMBAIOTCS OOMEHHbBIE, OMOXMMUYECKUE PEAKIIMH U OTCYTCTBYET KHUIKas
¢aza, co31al0TCs YCIOBUS IS JUIMTEILHOTO XpaHEHUs! OMOJIOTMYECKON CHCTEMBI C
MOCTIETYIOIIUM TTOJIHBIM BO3BPATOM €€ K UCXOIHOMY COCTOSIHHUIO B YCIIOBUSX
HOPMOTEPMHHU.

ENMHCTBEHHO HAJCKHBIM CPEICTBOM JJISl PEIICHUS 3TOU 3a7a4M SBISIETCS
rry6okwuii xonox (-140°C u Hipke), 0O6ecredrnBaeMblil C ITOMOIIBIO KHUIKOTO a30Ta
(-196°C).

BaHk ceMsH coXpaHseT cyXue ceMeHa IpH OYeHb HU3KOW TeMIieparype.
CymiecTByeT MHOTO TeHHBIX OaHKOB IO BCEMY MUDY, HO, TIOKaJIyl, CAaMbIM
U3BECTHBIM siBIIsieTcsl BcemupHoe cemenoxpanwiuiie Ha Llnundeprene,
co3nganHoe no naunuaruse OOH B 2006 roxy.

bank TkaHel B BUAE IOYEK U KIETOK MEPUCTEMBI COXPAHSIOTCS IIPU
OTIpeJICIIEHHOM CBETOBOM U TEMIIEPATYpPHOM PEXHUME B MMUTATEIBHOM cpene. DToT
METOJI MCTIONB3YETCS ISl COXpaHEHHsI O€CCEMSHHBIX PACTEHUH U pacTEeHHH,
KOTOPBIE pa3MHOXKAIOTCS OECIOIBIM CIIOCOOOM.

BaHK mBUIBIBI. DTOT METOJI UCIIONIB3YETCSl IPU XPAHEHUH MBUTBIIOBOTO 3€pHA.
KpuokoHcepBanus sSBISeTCS BaKHBIM CIIOCOOOM COXpaHEHHUs 3apOJIbIILIECBON
IUIa3Mbl PACTEHH, B YaCTHOCTH MOJICp)KaHUE MaTepualia, KOTOPhIi MOXHO
UCIIOJIb30BaTh JJISl BET€TATUBHOIO BOCCTAHOBJICHHUS PACTEHUNA. DTO MO3BOJISET
COXpaHITh MaTepHaj BUJIOB pACTEHU, HAXOSIIUXCS Ha TPAaHH NCUE3HOBCHHUS.
Hcnonb3ys 3Ty TEXHUKY, PACTUTEIBHOE CEMs HITM 3aPOJIBILI COXPAHSAETCS MPH
OYeHb HU3KUX TeMmIeparypax. Kak mpaBuio, ero XpaHsT B )KUAKOM a30Te TPU
temrieparype -196 © C. MeTog KpHOKOHCEpBallUd TEHETUYECKOTO MaTepuraia

3 PEeKTUBEH IS TOATOCPOYHOM BBIACPIKKH.

Tema 35

['eHOM - COBOKYITHOCTH HACJIEICTBEHHOTO MaTepuasa KIEeTKH.

['eHOMBI TPOKAPHOT BKIIIOYAIOT JIBA THIIA TEHETUYECKUX CTPYKTYP: HYKICOU
(aHAQJIOT XPOMOCOMBI) U BHEXPOMOCOMHBIE 3JIEMEHTHI (IIJIa3MHIBI, CTIOCOOHBIC K
aBTOHOMHOMU perutikanuu). B cocras

XPOMOCOMBI BXOJIAT: CTPYKTYpHBIE r'eHbl, Konupytouue oenku 1 PHK, mexxrennbie
Y4acTKH (CHefcepsl), peryasTOPHBIE JIEMEHTHI, ONPEACIIAIONINE padoTy TeHOB,
pa3Iu4HbIe MOOMIIbHBIE 3JIEMEHTHI.

['eHOM PyKapuHOTHYECKON PACTUTEIbHOM KIETKH MPEICTaBJIEH SI€PHBIMA T€HAMH
(OospIIast yacTh TEHOMA) M ITUTOIIA3MATUYECKUMHU TeHAMHU (JIOKAJIU30BaHbI B
IUIaCTUaX U MUTOXOHIPHSIX).

Tema 36

I'en - yuactok mosnekynsl JIHK, umeromuii ThicsIYM- MUJUTMOHBI HYKJIEOTUIOB.
I'en coctouH U3 CTpyKTypHOU yacth, ¢ kotopoid PHK-nonumepasa ocymiectpisiet
tpanckpunuuio u-PHK, u perynaropHbix nocienoBarebHOCTEN.

Omneparop - MeTo cBsi3bIBaHUs penpeccopa unu PHK-nonumepassr.

NHayKTOp - TeH, CHHTE3UPYIONTUH OEITOK-penpeccop.

[ToMoTOp - y4acTOK, ONpenenaouuid paMKy CUATHIBAHUSI.

DHXaHCcep - CTUMYJISATOP TPAHCKPHUIILIHH.

CaiineHcep - CHWYKAET WIH MOJABISAET TPAHCKPHUIILIHIO.

TepMuHatop - yuacTok, orpannuuBaroiuii padoty PHK-nonmnmepassr u cunTes
u-PHK.
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Tema 37

Pennukanus - ynsoenne monexyisl JIHK no nonykoHcepBaTHBHOMY THILY,
IPOMCXOJIAIIEE B CHHTETHUECKUH TepHol HHTEP(a3bl.

Crpykrypa mas3, peruiMKaTuBHas BUJIKA.

OcHoBHBIE (PepMEHTHI PEIUTMKAIINH - XeJTMKa3a, TOIOM30Mepasa, npaiimasa,
JHK-nonmumepasa, nurasa; SSB-6enok, npaiimep, pparment OkaszakH.
JInpupyromas HUTh, OTCTAIOIIAsl HUTb.

Tpanckunuus - cunte3 u-PHK no ygactky Hutu monexynsl JJHK. ITpunnun
KOMIIJIEMEHTAPHOCTH HYKJIEOTUOB.

[Ipoueccunr - "co3pesanue" nepsuunoii u-PHK (xanuposanue,
NOJIMa/ICHUIIMPOBAaHUE, CIUIAMCHHT).

Tpancnanus - cunres 6enka o u-PHK. CBoiicTBa reHeTHYECKOTO KO/Ia:

1. Ko Tpunuieren

2. Ko yHuBepcasieH

3. Kox onHo3HaueH (cnienudruen)

4. Kon n30bITO4uEH (BBIPOXKICH)

5. Koz He nepekpbIBaeTCs

6. Hanuune GeccMBICIEHHBIX TPHUILJIETOB

Tema 38

Knerounas WHXXCHCPUA - MAHUITYJIIALNUA C KIICTKAMH 1 TKaHAMH OPraHu3MOB.

KneTounblil MK, aKTUBHOCTh T€HOB HA MPOTSHKEHUU KIIETOUYKOTO IIHMKIIA.
Huddepennmponka u neauddhepeHIInpoBKa KIETOK.

TOTUNOTEHTHOCTh KJIETOK COMaTUYECKUX TKaHEH.

["aronAHOCTh KIIETOK MBUIBLIEBOTO 3€PHA.

Ncxoaupiii MaTepual 1uisl SKCIUIaHTa.

MepuTtemsl, UX CTpOEHUE, CBONCTBA U (DYHKIIUU KIIETOK €€ 30H.
CBoMCTBA KJIETOK AKCIUIAHTA, KAJIITyCa, CyCIEH3MOHHOMN KYJIBTYPBHI.
MopdoreHnes, opranoreHes, pu3oreHes.

Ponb puroropmonoB B ocyriecTBiaeHun MopdoreHesa.

Tema 39

TOTHUIIOTEHTHOCTH KJIETOK COMAaTHYECKHX TKaHEH.

Ki10H, 3KCTUTaHT, MUKPOYEPEHOK, MEpUCTEMaTHIECKasi TKaHb, IPOOUPOTHOE
pacTeHue.

DTanbl KIOHATHPHOTO MUKPOPA3MHOKECHHS.

[IutarenbHBIE CPEbI.

AcenTuyeckue yCiaoBus.

NHUIMpOBaHHOCTD U CTEPUIILHOCTh PA3TMYHBIX TKAaHEH PACTCHHUS.
Craructrueckas OlleHKa pe3yIbTaToB KIOHAIHPHOTO MUKPOPA3MHOKCHHUS.

Tema 40

KronansHOE MUKpOpa3MHOKEHHE.

CamoKJIOHalTbHAs U3MEHYMBOCTH U CEJICKTUBHBIE CPEJIbI.
Tlanmounnus.

Comarudeckas rTuOpuIu3aIusl.

31



Tema 41

I'ennas MHXXEHEPHsI — pa3Jiesl MOJICKYIPHOI OMOIOrUH, CBSI3aHHBIH ¢
LIE€JICHAIPABIICHHBIM KOHCTPYUPOBAHUEM HOBBIX, HE CYLIECTBYIOLIUX B IIPUPOJIE
COYETaHUI TeHOB C MOMOILBIO TEHETHYECKUX U OMOXUMHYECKUX METOJIOB.
I'eneTnyeckas MH)KEHEpUS — HOBOE HAIIPABJICHUE B ACSATEIBHOCTH YEIIOBEKA,
II03BOJIAIOLIEE

LIEJICHAIIPABIICHHO, T10 3apaHee HAMEYEHHOH IIPOrpaMMe, SKCIIEPUMEHTAIBHO
MoauduImpoBaTh

T€HOM C HCIIOJIb30BAHNEM IeHETUYECKOM NH(POPMALIUU U3 pa3HBIX
TeTEePOJIOTUYECKIX CUCTEM: BUPYCOB, OaKTEpPHii, HACEKOMBIX, )KUBOTHBIX U
YeJI0BeKa.

OAHOTUIHOCTH CTPOEHUS, XpPaHEHUsI U IIEpPEJaul HACJIEACTBEHHOIO MaTepuaa
BCEX KMBBIX OPraHU3MOB

IIO3BOJISIET 10 3apaHee 3aJaHHOU NIPOrpaMMe KOHCTPYHUPOBATh MOJIEKYJISIPHBIC
TeHETHYECKHE CHCTEMBbI BHE OpraHu3Ma (in vitro) ¢ mocieayomuM BHEIPEHUEM
CO3JaHHBIX KOHCTPYKLIMM B )KUBOW OpraHu3M. BO3MOKHOCTU I'€HHOU MHKEHEPUHU
— reHeTu4eckas Tpanchopmarus, IepeHoC Ty>KEPOIHBIX TEHOB U IPYTUX
MaTEpUAJIBHBIX HOCUTEJIEH HACIEACTBEHHOCTH B KIIETKU PACTEHUMN, )KUBOTHBIX U
MHUKPOOPTaHU3MOB, OTY4YEHHUE TeHETUYECKH MOTU(PHUIIMPOBAHHBIX (TPAHCTEHHBIX)
OpPraHU3MOB C HOBBIMH YHUKAJIbHBIMH T€HETUYECKHUMHU, ONOXUMHUYECKUMH U
(U3UOTOrMYECKUMH CBOMCTBAMU U MTPU3HAKAMHU.

Bbnarogaps rorunoreHTHOCTH TexHOJOTHU pekoMOnHanTHBIX JIHK, ycnenno
IpUMEHsIeMble B MUKPOOHOJIOTUH, OBLIIH NCIIOIb30BaHbI

Y 1151 paCTUTENBHBIX KJIETOK. CTao O4eBUIHBIM,

YTO BHECEHHBIC B TCHOM COMAaTUYECKUX KIIETOK

mMoaudukanuu B Buje uyxeponsoi JJHK moryt

OBITH COXpAaHEHBI M PeaIM30BaHbI HA YPOBHE II€JIOT0 PAaCTeHUs. Y pacTeHUN
yyxeponHas JTHK

MOXeET OBbITh HalpaBlieHa KaK B ACPHBIN, TaK

Y XJIOPOILJIACTHBIN reHoMBI. Eciu uykepoaHas

JIHK unu TpaHcreHbl HHTETPUPOBAHBI B SICPHBII TEHOM, TaKUe pacTeHus OymyT
Ha3bIBATHCS

TPAHCT€HHBIMMU, €CJI B XJIOPOILIACTHBIN T'€HOM —

TPAHCIIJIACTOMHBIMU.

I'enHas nHXeHepHs pelaeT Takue 3a1a4u, Kak:

- nonyuyenune pekomOouHanTHbIX JIHK u PHK;

- IIOJIy4YEHHUE I'€HOB IIyTEM BBIJEICHUS UX U3 KIETOK WIM CHHTE3a;

- KJIOHUPOBAHUE I'€HOB;

- BBEJICHHE T€HOB B KIIETKY M CHHTE3 Uy>KEpOJHOTO0 eii OeKa.
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[lepBrlii 3Tan - noayyeHue (BbIACIEHUE) HY)KHOTO IreHa (TpaHCcreHa), HaMEUEeHHOTO
JUIs IepeHoca. ['eH MokeT OBbITh BBIJIENICH U3 €CTECTBEHHBIX HCTOUYHHUKOB (U3
MOAXOAIETO TeHOMA) WIIM U3 TEHOMHOW OMOTMOTEKH; CHHTE3UPOBaH
UCKYCCTBEHHO — XMMUYECKUM (10 UMEIOILEHCS TOCIIe0BaTEIbHOCTH
HYKJICOTH/I0B) WIH (DepMEHTATUBHBIM (C MCIIOIB30BaHUEM MeXaHH3Ma 00paTHON
tpanckpunuuu: cuares k/IHK na marpunie MPHK ¢ momomipto obparHoit
TPAHCKPUIITA3bl) IyTEM; IIOJIYUYEH C IOMOLIBIO OJUMEPA3HON LIEMTHON PEAKIIUN
(TILLP).

Bropoii oTamn — co3nanue crieualbHbIX TeHETUYECKUX KOHCTPYKLUI — BEKTOPOB
(IepeHOCUUKOB), B COCTaBE KOTOPBIX COAEPIKATCS TeHBI, KOTOPBIE OyIyT
BHEAPATHCS B TEHOM JIPYIOr0o BH/1a WM SKCIIPECCUPOBATHCA B KJIETKAX MPO- WIH
sykapuoT. Pekombunantnas JIHK co3naércst ¢ momMompio pecTpukTas u JIinras.
Pecrnuukanus niuazmMun no3BosiseT HapabaThIBaTh TeHbl B HEOOXOUMBIX IS
T€HHO-WH)KEHEPHBIX paboT KOJIMYECTBAX.

Tpetuii 3Tan - reHeTHYECKas TpaHCPOPMAIH, T. €. IEPEHOC U BKIIOYCHHE
pexIHK, comepikarieii TpancreH, B KIIETKH perunuenTa (Hanpumep, E. coli).
[Ina3muna, BcTpoeHHas B 6akTepHIo, BeIeT ce0si, Kak BEKTOp (IIEPEHOCUHK)
HOBOTI'O T€HA, KOTOPBIN PEIIUIUPYETCS B KayKJJOM HOBOM IIOKOJIEHUH.
UeTBEPTHIii ATAI - MOJEKYIISIPHAS CEIEKIUs — OTOOP TPAaHC(HOPMAHTOB, T. €.
KJIOHOB, Hecymux pexIHK.

[1aTh1i1 3Tan - BeIpalIMBaHUE U3MEHEHHBIX KJIETOK B LI€JIbI€ TPAHCTEHHBIE
opranu3mbl. CHHTE3 ONpeIeTICHHOro Oelka — MPOIyKTa BBEJCHHOTO T'eHa.

Tema 42

HamnpaBnenus co3gaHus TpaHCTEHHBIX PACTEHUMN:

1. BuornpoayneHTs! hapManeBTUYECKHU IEHHBIX OSJIKOB BETEPUHAPHOTO U
MEIUIIMHCKOTO HazHaueHus (OnodapMuHr) - che100HbIC BAKIIMHbI".

2. Viy4dieHue X03s1iCTBEHHO LIEHHBIX IPU3HAKOB CEJIbCKOX03HCTBEHHBIX
KyasTyp. Co31aHbI TPAaHCTEHHBIE

pacTeHusi, yCTOMYUBBIE K TepOuIiaM, HACEKOMBIM-BPEAUTENSAM, BUPYyCaM U
00JIe3HAM; pacTeHHS

co cOamaHCUPOBAaHHBIM COCTAaBOM aMHHOKHUCIIOT U M3MEHEHHBIM COCTAaBOM
JKUPHBIX KHUCJIOT; IEKOPATUBHBIE COPTA C U3MEHEHHOM OKPAaCKOM I[BETOB U T. [I.
3. Co3pmaHbl pacTeHUs IS OYMILEHUS OKPYKAIOLIEH Cpeibl OT pa3IngHOro
poaaszarpsi3HeHUH, B TOM YHCIIE TSDKEJIBIX METAJUIOB; sl OMOAeTpagaliuu
IIOJINMEPOB U T. 1.

4. TpancopMUpOBAIN PACTUTEIHHBIN T€HOM JBYMS T€HAMU, KOHTPOJIUPYIOIIUX
CUHTE3 YIIEBOA

Tperayio3bl, KOTOPbI 00ecreunBaeT BEICOKYIO YCTOMUMBOCTD PACTCHUN KaK K
BBICOKHMM, TaK U HU3KHM TEMIIEpATypaM.

Tema 43

6. IlepeueHb y4yeOHO-METOAMYECKOI0 OOeclmeYeHUs sl CAMOCTOATEJbHOH pPadoThI
o0y4yarouuxcs o AMCUMUILINHE (MOLYJII0)

JInteparypa Aj1sl cCaMOCTOATEIbHOI pa0OThI CTY1eHTOB

1. Kyuenko A. A., I'yxxoB 1O. JI., Ilyxaneckuii B. A., CmupsaeB A. B., Jlonroasoposa JI. U.
I'enetuka: Yueb. mocobue, pen. XKydenko A. A. - Mocksa: KonocC, 2003. - 476 c. (92 3x3.)

2. I'enetnka [DaexTpoHHBIA pecypc]: yde0.-MeToa MOocoOHue Il CaMOCTOST. 3aHSATHH, COCT.
Jleatoukua A. M. - Wxkesck: PO Mxesckas I'CXA, 2010. - 132 c. - Pexxum poctyna:
http://portal.udsau.ru/index.php?q=docs&download=1&id=22762;
https://e.lanbook.com/reader/book/133959/#1; https://lib.rucont.ru/efd/349390/info

3. Abpamosa 3. B. IIpaktukym no reHetuke: yueo. mocobue, - Mzmanue 4-¢ usm., mepepad. u JOII.
- Mockga: Arponpommsaar, 1992. -222 c. (16 3k3.)

4. T'ynses I'. B. 3agaunuk o renetuke: - Mocksa: Komnoc, 1973. - 78 ¢. (55 9K3.)
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5. Teneruka [DneKTpOHHBIA pecypc]: ydeO.-MeTon mocodue UIsi CaMOCTOAT. 3aHATHH, COCT.
Jlentoukun A. M. - WxeBck: PUO Mxesckas ['CXA, 2010. - 132 c. - Pexum pocrymna:
http://portal.udsau.ru/index.php?q=docs&download=1&i1d=22762;
https://e.lanbook.com/reader/book/133959/#1; https://lib.rucont.ru/efd/349390/info

6. TeHetmka C OCHOBaMH OHOTEXHOJOTHH [DJEKTPOHHBIA pecypc]: yueOHO-METOAMYECKOe
mocoOue HJsi BBIMOJHEHUS KOHTPOJIBHOU pabOThl CTyAEeHTaMHU-320YHHKAMH, OOyYaIOIUMUCS TIO0
oOpa3oBarenpHON mporpamme OakanaBpuata 35.03.04 Arponomusi, cocT. JleHToukmH A. M. -
Wxesck: PUO  Wxesckas TI'CXA, 2019. - 44 c - Pexum  nocryma:
http://portal.udsau.ru/index.php?q=docs&download=1&id=26908

Bonpoch! u 3a5aHusA 1J1s1 cCAMOCTOSITeIbHOM PadoThl (04Hast popma 00ydeHH)
Tpernii cemectp (37 4.)

Bun CPC: Pabora ¢ pekoMeHyeMoit mutepatypsl (15 4.)

CamocTrosTeTbHOE HM3Yy4YEHUE BOMPOCA, COIVIACHO PEKOMEHIYEMOM IMpernojaBaTejeM OCHOBHOM H
JIOTIOJIHUTENIBHOM JINTEPATyphI.

Bun CPC: 3anmaua (mpaktuueckoe 3ananue) (22 4.)
CpencTBo OLICHKHM YMEHUS TMPUMEHSTH MOJYYCHHbIE TEOPETHUUYECKHUE 3HAHUS B MPAKTUYECKOM
cuTyanuu. 3aada (3a1aHue) J0JKHA OBITh HANpaBJICHA Ha OICHUBAHHME TEX KOMIETECHIIMA, KOTOPBIC
MoJJieKaT OCBOCHUIO B JAHHOM JUCLUMIUIMHE, JOJDKHA COJIEpXkaTrhb YETKYI0 HWHCTPYKIHUIO IO
BBITOJTHEHHIO UJIU AJITOPUTM JECUCTBUM.
YerBepThlii cemecTp (42 4.)

Bun CPC: Pabora ¢ pekoMeHtyemMoit mureparypsl (22 4.)

CaMoCTOATENIbHOE H3YyYEHHE BOINPOCA, COIVIACHO PEKOMEHIYEMOM IPENo/aBaTelieM OCHOBHOM U
JOTIOJTHUTEIBHOU JINTEPaTypPBhl.

Bua CPC: Boinonnenne uHauBuayaibHoro 3aganus (20 4.)

BoinonHeHne MHOWMBUIYaJbHOTO 3aJaHUSl TpedycMaTpUBaeT ONHMCAHME W pacyeT HEOOXOIHUMOTO
KOMITJIEKCa MEPONPUATUH 10 3aJaHUIO TIPETIo1aBaTes.

Bomnpocel 1 3agaHus 11 CaMOCTOATEIbHOI padoThl (3a0uHas popMa 00yueHMs1)
Bcero yacoB camocrosiTesibHOI pa6oTsl (153 4.)
Bun CPC: Pabora ¢ pekoMenryemoit mureparypsl (30 4.)

CaMoCTOATENIPHOE H3YyYEHHE BOINPOCA, COIVIACHO PEKOMEHIYEMOM IIPEroiaBaTelieM OCHOBHOM U
JOTIOJTHUTEIBHOU JINTEPaTyPBhI.

Bupa CPC: 3apaua (npakruueckoe 3aaanue) (50 4.)

CpencTBo OIICHKM YMEHHUS TPUMEHSITH TOJYYCHHBIC TEOPETHUYECKHUE 3HAHUSA B MPAKTHUYCCKON
cuTyanud. 3amava (3a1aHne) A0HKHA ObITh HANpaBjieHa Ha OIEHWBAHHME TE€X KOMIIETEHIINN, KOTOpPhIE
MOJJIeKaT OCBOCHHUIO B JAHHOM JHUCHIMIUIMHE, JOJDKHA CONIEpXaTrh YETKYI0 HWHCTPYKIUIO TI0
BBITOJTHEHUIO WUJIU AJITOPUTM JIEUCTBUM.

Bun CPC: Tect (moxrororka) (20 4.)

Cucrema cTaHIapTU3MPOBAHHBIX 3a/laHUM, TO3BOJISAIONIAs] ABTOMATU3UPOBATh MPOLENYypY U3MEPEHUs
YpOBHSI 3HAHUH M yMEHUI 00yJaromerocs.

Bun CPC: Pabora ¢ onnaitH-kypcom (53 4.)

N3yuenue (MOBTOpEHKE) TEOPETUUECKOTO MaTepHralia 1o OTAeIbHBIM pa3zesiaM JUCIUILINHBI, OTBETHI
Ha BOIIPOCHI U MPOXOK/ICHUE TECTOB

7. TeMaTuKa KypCcOBbIX Pa0OT(IPOEKTOB)
KypcoBbie paGoThI (TPOEKTHI) MO TUCIUTUIMHE HE TPEAYCMOTPEHBI.

8. ®oHJ 01IEHOYHBIX CPEACTB IJIfl TEKYLIero KOHTPOJISI M MPOMEKYTOYHOM aTTeCTAlluN
8.1. Komnerenuunu v 3tanbl GopMUPOBAHUSA

Konp! komnereHui Otansl GOpMUPOBAHUS |
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Kypc, ®opma Pa3zneinbl nuCUMILUIAHBL
CEMECTpP | KOHTPOJIA
OIIK-1 2 Kypc, Ok3amen |Paspen 1:
I'eneTuka — Hayka O HacJIE€ACTBEHHOCTH U
Tperunii U3MEHYUBOCTH OPraHU3MOB.
ceMecTp
OIIK-1 IIK-1 2 Kypc, Ok3amen |Pasnmen 2:
3aKOHOMEPHOCTHU HaCJIE0BaHUS IIPU
Tpernii BHYTPHUBHIOBON THOpUAM3ALINY.
ceMecTp
OIIK-1 2 Kypc, Ok3amen |Pasnen 3:
HacnenoBanue npu3HakoB pU HEAJIJIEIBHOM
Tperunii B3aUMOJICHCTBUH I€HOB.
ceMecTp
OIIK-1 2 Kypc, Ok3amen |Pasnen 4:
XpOMOCOMHasl TEOpUS HACJIEACTBEHHOCTH.
Tperunii
ceMecTp
OIIK-1 2 Kypc, Ok3amen |Pasnen 5:
[uTonnazmaruueckas HaClIeICTBEHHOCTD.
Tpernii
ceMecTp
OIIK-1 OIIK-5 2 Kypc, Ok3amen |Pasnen 6:
IIK-1 M3MeHYMBOCTH OpraHU3MOB HACIIEACTBEHHAS U
Tperunii HEHACJIEICTBEHHAs.
ceMecTp
OIIK-1 IIK-1 2 Kypc, Ok3amen |Pasnmen 7:
I'eneTnueckue mpouecchl B MOMYIISIIUSX.
Tperunii
ceMecTp
OIIK-1 2 Kypc, Ok3amen |Pasnen 8:
I'eneTnka MHAUBUAYaTBLHOTO PA3BUTHS.
Tperunii
ceMecTp
OIIK-1 2 Kypc, 3auer Paznen 9:
buorexHonorus, sramnsl ¥ HalpaBiIeHUs e€
YerepTsl pa3BUTHAL.
1 ceMmecTp
OIIK-1 2 Kypc, 3auer Paznen 10:
MornexynsipHble OCHOBBI TEHETUYECKUX MPOLIECCOB.
UYereprsl
1 ceMmecTp
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OIIK-1 OIIK-4 2 Kypc, 3auer Paznen 11:

OIIK-5 Kinerounast nunxenepusi.
YerepTsl
1 ceMecTp
OIIK-1 2 Kypc, 3auer Paznen 12:
I'eneTnueckas uHxkeHepus.
UYerepTsl
1 ceMecTp

8.2. Iloka3aren ¥ KPUTEPHH OLCHNBAHUS KOMIIETCHIINH, IIKAJIbI OLlCHUBAHUS

B pamkax wu3ydyaeMOHM JUCLUIUIMHBI CTYAEHT JEMOHCTPUPYET YPOBHU OBJIAJCHUS
KOMIICTCHIUSMU:

I1oBBIIICHHBIN YPOBEHbB:

JIOCTUTHYTBIN ypOBEHb OILIGHKH PE3yJbTaTOB OOYYEHUS SBIISCTCS OCHOBOW Mg (OpMUPOBAHUS
KOMIETEHITH, cooTBeTcTByIomux TpeboBanmsiMm PI'OC. ObGyuaromuecss COCOOHBI HCIOJIb30BATh
CBEIICHUS M3 PA3IMYHBIX HMCTOYHHUKOB JUISl YCIEIIHOTO MCCIEAOBAaHUS W TOWCKAa pEIICHUS B
HECTaHJIaPTHBIX MPAKTUKO-OPUEHTUPOBAHHBIX CUTYyaIUAX.
ba3oBblii ypoBEHb:
06yqalonmec;1 HpOI[eMOHCTpI/IpOBaJII/I pesyanaTLI Ha ypOBHe OCO3HAaHHOI'O BJIaACHHUA 3HAHUAMU,
yMeHI/ISIMI/I, HaBBbIKaAMMH. O6yan0u1Hec;1 CHOCOGHLI aHaJII/ISI/IpOBaTI:, HpOBOI[I/ITI: CpaBHeHI/Ie nu
000CHOBaHKE BBIOOpA METO/IOB PEIICHUS 33/1aHUI B TPAKTUKO-OPUEHTUPOBAHHBIX CUTYalLIUsX.
[ToporoBblii ypoBEHb:
JIOCTUTHYTBI ypOBEHb OIICHKHM PE3YJIbTaTOB OOYUYCHMS IOKa3bIBAET, YTO OOydaroluecs: 00JaiaioT
HEOOXOIMMON CUCTEMOI 3HaHUH U BIaJICIOT HEKOTOPBIMU YMEHHUSAMH 1O AucuuIuinHe. O0ydaroniuecs
CMOCOOHBI TMOHMMAaTh W HWHTEPIPETHPOBATH OCBOCHHYIO HH(OPMAIMIO, YTO SIBISETCS OCHOBOU
yCIenuIHoro (popMupoBaHus yMEHUI U HABBIKOB ISl PELICHUS IPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4.
YpoBEeHBb HUKE IIOPOTOBOIO:
Pe3ynbraTtel 0O0y4deHUs CBUIETEILCTBYIOT OO0 YCBOCHHMHM HMMH HEKOTOPBIX JJIEMEHTApPHBIX 3HAHHUM
OCHOBHBIX BONPOCOB IO IUCHUILIMHE. JlomyIlIeHHbIe OMMWOKM W HETOYHOCTH IOKa3bIBAIOT, UTO
CTY/ICHTBI HE OBJIaJIC]TH HEOOXOIMMON CUCTEMOM 3HAHUM 110 JUCIUIUIHHE.

YpoBeHb [IIxana oneHUBaHUA I MPOMEKYTOUHOM
c(hOpMUPOBAHHOCTH aTTecTaluu
KOMIICTCHIINH DK3aMeH 3auer
(maddepeHmpoBaHHBIN
3a4eT)
[ToBbILIEHHBI 5 (oTIM4HO) 3a4TEHO
bazoBsrit 4 (xoporo) 3a4TEHO
IToporossrit 3 (YIOBIETBOPUTEIBLHO) 3a4TEHO
Hwmxe moporosoro 2 (HEeyIOBIIETBOPUTENIBHO)  |HE 3aYTCHO

Kputepuu orieHK 3HaHUI CTYAEHTOB MO JUCIUILTAHE
Ouenka Xopo1o:
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[TonHOTa 3HAHUI: YPOBEHB 3HAHUI B 00bEME, COOTBETCTBYIOIEM MPOTrpaMMe MOATOTOBKH, JOMYIIEHO
HECKOJIBKO HErpyObIX OIITHOOK.
Hanuune ymeHMii: mpoIeMOHCTPUPOBAaHbl BCE OCHOBHBIE YMEHUS, PEILIEHBl BCE OCHOBHBIE 3aJjaudl C
HErpyObIMH OIIMOKAaMH, BHITIOJTHEHBI BCE 3aaHUS B IIOJIHOM 00beMe, HEKOTOPBIE C HEI0UETaAMHU.
Hanuune HaBBIKOB (BIIaZICHHWE OIBITOM): IMPOJEMOHCTPUPOBAHBI 0a30BBIC HABBIKUA IMPH PEIICHUH
CTaH/JAapPTHBIX 3a/1a4 C HEKOTOPBIMU HE0YETaMHU.
XapakrepucTuka cOpMUPOBAHHOCTH KOMITETCHLIUH:
- ¢(hOpMUPOBAHHOCTH KOMIIETCHILIUH B LIEJIOM COOTBETCTBYET TPEOOBAHUSAM;
- UMEIOIIMXCS 3HAHWUH, YMEHMH, HaBBIKOB M MOTHMBAallUM B II€JIOM JOCTAaTOYHO JUISl PELICHUS
CTaHJAPTHBIX MPAKTUYECKHUX (MpodhecCHoHaIbHbIX) 3a/1a.
YpoBeHb c(HhOPMUPOBAHHOCTH KOMIIETCHIIUN: CPETHUM.

OuenHka YI0BIETBOPUTENIBHO:

[TonHOTa 3HAHMI: MMHUMAJIBHO JIOITyCTUMBIA YPOBEHb 3HAHUH, TOMYIIIEHO MHOTO HETPYOBIX OIMIMOOK.
Hanuune ymeHuil: npogeMOHCTPUPOBAaHBl OCHOBHBIE YMEHHSI, PELICHBI TUTIOBBIE 3a/1a4U C HETPYOBIMH
orOKaMu, BBITIONHEHBI BCE 3a/1aHUS, HO HE B IIOJIHOM O0beMeE.
Hanuune HaBBIKOB (BNaJ€HUE OIBITOM): MMEETCS MUHHMMAJbHBI HAOOp HABBIKOB JUIS PEIICHHS
CTaHJAPTHBIX 3a7a4 C HEKOTOPBIMU HE0YETaAMU.
XapakrepucTuka cOpMUPOBAaHHOCTH KOMITETCHLIUH:
- ¢(hOpMUPOBAHHOCTH KOMIIETCHLIUU COOTBETCTBYET MHHUMAJIbHBIM TPEOOBAHUSM;
- MMCIOUIUXCA 3HAHWM, YMEHUH, HABBIKOB B  I€JIOM JOCTaTOYHO /I DPEIICHMS IPAKTHYECKUX
(mpodeccuoHanbHBIX) 3a4a4, HO TpeOyeTcs MJONOJIHUTENbHAS TpPaKTHKa 10 OOJBIIWHCTBY
IIPAaKTUYECKUX 3a1a4.
YpoBeHb C(HhOPMUPOBAHHOCTH KOMIIETCHIIUN: HUKE CPEIHETO.

Ouenka HeynnoBineTBopUTENIbHO:

[TonHOTa 3HAHUI: YpOBEHb 3HAHUI HMYKE MUHUMAIBHBIX TPEOOBaHUH, NMENIN MECTO IpyOble OIIMOKH.
Hanuune yMmeHunii: npyu pelieHny CTaHAapTHBIX 3a/1ad HE MPOJEMOHCTPUPOBAHbI OCHOBHBIE YMEHHS,
MMEI MECTO IrpyOble OLTHOKH.
Hanuune HaBBIKOB (BJIaJIEHUE OIBITOM): IIPU PELIEHUH CTAaHJAPTHBIX 33]a4 HE MPOJIEMOHCTPUPOBAHBI
0a30BbIe HAaBBIKU, IMEJIH MECTO TPYObIE OIINOKH.
XapakrepucTuka cOpMUPOBAaHHOCTH KOMITETCHIIUH:
- KOMIIETEHLIUS B TTOJIHOM Mepe He chopMUpOBaHa;
- WMEWIIMXCA 3HaHWM, YMEHMH, HABBIKOB HEJAOCTATOYHO JJIs PELIEHUS IPAKTHYECKHUX
(mpoeccrnoHaIbHBIX) 3a/1a4.
YpoBeHb C(HOPMUPOBAHHOCTH KOMIIETCHIIUNA: HUZKHIA.

Oreuka He 3aureno:

[TomHOTA 3HAHMI: YPOBEHBb 3HAHUI HI)KE MUHIUMAJIBHBIX TPEOOBAHUMA, UMEITH MECTO TPYObIe OITHOKH.
Hanuune ymeHuii: mpu pelieHny CTaHAapTHBIX 3a/lad He MPOJIEMOHCTPUPOBAHBI OCHOBHBIE YMEHUS,
HMMeEJTH MECTO TPyObIe OITHOKH.

Hanunure HaBBIKOB (BJ1aJIeHUE OIBITOM): TIPU PELUICHUH CTaHJAPTHBIX 3a]a4 HE MPOJIEMOHCTPUPOBAHBI
0a30BbIC HABBIKW, UMEJTH MECTO IPYOBIC OITHOKH.

XapakTepucTuka cpOpMHUPOBAHHOCTH KOMITETECHITNA:

- KOMIIETEHLMS B IOJTHOM Mepe He c(hOpMUPOBaHa;

- WMEIOIIMXCS 3HAaHWM, YyMEHMH, HABBIKOB HEJAOCTATOYHO I pEIIEHUS MPAKTHYECKHUX
(mpodeccroHanbHbBIX) 3a/1a4.

YpoBeHb CHOPMUPOBAHHOCTH KOMIETEHITUN: HU3KHUH.

OrneHka 3a4TeHO:
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IlonHora 3HAHMM: HE HUXKE MHUHUMAJIBHO JOIYCTUMOIO YPOBEHS 3HAHUM, BO3MOMEH JOIIyCK
MHOKECTBA HETPYOBIX OMIMOOK.
Hanuuue ymenmii: ymeHnust copMupoBaHbl HE HMXKE JEMOHCTpAIlMM OCHOBHBIX YMEHHH, pelIeHHUs
TUIOBBIX 3371a4 ¢ HETPyObIMU OITMOKaMU, BBITIONHEHBI BCE 33/1aHUS, HO HE B IIOJIHOM 00beMeE.
Hanuyre HaBBIKOB (BJIaZICHHUE ONBITOM): KaK MUHHUMYM HMEETCS MUHMMAJIbHBII HAaOOp HaBBIKOB IS
peuIeHus CTaHJapTHBIX 3a7a4 C HEKOTOPBIMU HEZ0YETaMU.
XapakrepucTuka cOpMUPOBAHHOCTH KOMITETCHLIUH:
- ¢(hOpMUPOBAHHOCTH KOMIIETCHIIUN HE HIDKE MUHUMAJIbHBIX TPeOOBaHUI;
- UMCIOLIUXCS 3HAHWM, YMEHUM, HABBIKOB KaAK MUHUMYM JIOCTAaTOYHO JUIsl PELICHUS IMPAKTUYECKHUX
(mpoeccuoHanbHBIX) 33734, BO3MOXKHO TpeOyeTcsl IOMONHUTENbHAsI MPAaKTHKA MO OOJBIINHCTBY
IIPAaKTUYECKUX 3a1a4.
VYpoBeHb c(HhOPMUPOBAHHOCTH KOMIIETCHIIMI: MUHUMAJIbHBIA YPOBEHb HUXKE CPETHETO.

Onenka OTINYHO:
[TonmHoTa 3HAHWU: ypOBEeHb 3HAHUI B 00BEME, COOTBETCTBYIOIIEM MpOrpaMMe IMOATOTOBKH, 0e3
OLINOOK.
Hanmuuyune ymeHui: npoaeMOHCTPUPOBAHBI BCE OCHOBHBIE YMEHMS, PELICHBI BCE OCHOBHBIEC 3aJa4d C
OT/ICTILHBIMH HECYIIIECTBEHHBIMU HEJI0YeTaMH, BHITIOJTHEHBI BCE 33/1aHUS B IIOJIHOM 00beMeE.
Hanuune HaBbIKOB (BIaJ€HHWE OIBITOM): IPOAEMOHCTPUPOBAHbl HABBIKM IIPU  PELIECHUU
HECTaHJIAPTHBIX 3a/1a4 0e3 OmMO0K 1 HE0UETOB.
XapakrepucTuka cOpMUPOBAHHOCTH KOMITETSHIIUH:
- ¢(hOpMUPOBAHHOCTH KOMIIETCHIIMH TTOJTHOCTHIO COOTBETCTBYET TPEOOBAHUSM;
- UMEIOIIMXCS 3HAHUW, YMEHUM, HABBIKOB M MOTHBALIMM B IIOJHOM Mepe IOCTAaTOYHO Ul PEIICHUS
CJIOKHBIX MPAKTUYECKUX (TpodheccnoHaIbHbIX) 3a/1a4.
YpoBeHb c(HhOPMHUPOBAHHOCTH KOMIICTCHIIUN: BHICOKHIA.

8.3. TunoBbie BONPOCHI, 32JaHUA TEKYLIEro KOHTPOJIS
Paznen 1: 'eneTnka — Hayka 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPTraHU3MOB

OIIK-1 CriocoGeH pemarb TUIOBBIE 3a/1a4i PO(PECCHOHATBLHON AEATEIbHOCTH Ha OCHOBE 3HAHUN
OCHOBHBIX  3aKOHOB  MaT€éMaTM4YECKMX M  €CTECTBEHHBIX  HAayK €  I[PUMEHEHHEM
MH(POPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

1. OCHOBHBIE MMOJOKEHHS YBOJIOLIMOHHON TEOPUH HACJIEICTBEHHOCTH.

2. CocTaB U CTPOEHUE XPOMOCOM.

3. buonmomumepst IHK u PHK, ux crpoenue u GhyHKIUN.

4. OxapakTepu3yiTe BEreTaTuBHOE U CEMEHHOE Pa3MHOKEHUE PACTEHUM.

5. Tenermyeckass XapakTepUCTHKa KJIETOK B  TIpolecce MHKpPOCIOpOreHe3a M
MHUKPOTaMeTOTeHe3a.

6. Tenermyeckas XapaKTepUCTHKa KJIETOK B  MpoIecce MaKpOCIOpOreHe3a |
MaKpOTraMeTOTreHe3a.

7. OtkpeiTue HaBammna C. I. mpomecca JBOMHOIO OIUIOAOTBOPEHHE MOKPHITOCEMEHHBIX
pacTeHui.

8. [lutomornueckrue 0CHOBBI OECIIOI0TO Pa3MHOKEHHS. MUTO3.
9. [InTOI0rMYECKUE OCHOBBI ITOJIOBOTO Pa3MHOKEHUsI. Meio3.
Paznen 2: 3akoHOMEpHOCTH HACJIEIOBAaHUS PYU BHYTPUBUIOBOM THOPUAM3AIINN

OIIK-1 Crioco6eH pemarh TUIOBBIE 3a/1a4i MPO(PECCHOHATBLHON AEATEIbHOCTH Ha OCHOBE 3HAHUN
OCHOBHBIX  3aKOHOB  MAaT€éMaTM4YECKMX M  €CTECTBEHHBIX  HayK €  I[PUMEHEHHEM
MH(POPMALMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOTHIA;

1. CyTh MeTO/1a THOPUIOIOTHUECKOTO aHaIn3a, peaioskeHHoro . Mennenem.

2. Oxapakrepusyiite nmonarusi "renorun", "¢genorun", "romosurora”, "rereposurora’, "Tun
rametr" .

3. OxapakrepusyiTe 3aKOH eAMHO00pa3usi THOPHUIOB TIEPBOTO MOKOJIEHUS.

4. Yto o3HAYAIOT MOHATHS "MOHOTHOPHIHOE CKpemuBaHue", "qTuruOpuaHoe CKpenuBanme',
"monmuruOpuaHOE CKpemurBanue"?
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5. OxapakrepusyiiTe raMeToQUTHYIO, CIIOPOPHUTHYIO M TeTepoMOppHYI0O HECOBMECTUMOCTH
ajuiesnen.

6. AnnenbHble TeHbl. MHOKECTBEHHBIN aJlIeNINU3M.
IIK-1 ToroB ydacTBOBaTh B NPOBEACHUU ArpOHOMUYECKUX HCCIEAOBAHUM, CTATUCTUYECKOU
00paboTKe pe3yabTaToB OMbITa, POPMUPOBAHUS BHIBOJIOB
1. Cratuctrueckast OlleHKa JaHHbIX THOPHI0JIOTUYECKOTO aHanu3a. MeToa Xu-KBaapar.
2. YpoBeHb 3HAYUMOCTH.
3. Crenenu cBOOOMIEI.
Pasnen 3: HacnenoBaHue npu3HAKOB IPU HEAJUIEIbHOM B3aUMOJIEHCTBUN T€HOB

OIIK-1 CriocobeH permarh TUIOBBIC 3a7a4u MTPOQECCUOHATBHON JAESITEIIBHOCTH HA OCHOBE 3HAHUM
OCHOBHBIX  3aKOHOB  MAaT€MaTH4eCKMX M  €CTECTBEHHbIX  HayK C  IPUMEHEHHEM
H(OPMaAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

1. OxapakrepusyiiTe NOHATUE "HEaJUIEIbHbIE TEHbI".

2. OxapakTepu3yiTe KOMIUIEMEHTAPHOE B3aMMOCHCTBUE HeasUleNbHBIX TeHOB. [IpuBegute
MIPUMEPBI.

3. OxapakTepu3yuTe SIMUCTATUYECKOE B3aMMOJICHCTBUE HEAIEIbHbIX T'eHOB. I[IpuBemute
MIPUMEPBI.

4. OxapakTepu3ylTe NOJIMMEPHOE B3aWMOJCHCTBUE HeaUIeNbHBIX TeHOB. [IpuBegute
MIPUMEPBI.
Paznen 4: XpoMocoMHasi TeOpHsl HACJIEICTBEHHOCTH

OIIK-1 Crioco6eH pemarh TUIOBBIE 3a/1a4i PO(PECCUOHATBLHON AEATEIbHOCTH Ha OCHOBE 3HAHUN
OCHOBHBIX  3aKOHOB  MAaTE€MaTH4YeCKMX M  €CTECTBEHHbIX  HAayK C  INPUMEHEHHEM
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH;

1. Ha3zoBuTe OCHOBHBIE TIOJIO)KEHUSI ~ XPOMOCOMHOM  TEOpPUM  HACIEACTBEHHOCTH,
ycra"oBieHHble T. Mopranom.

2. CuemtenHoe HaciaenoBanue. I1omHoe M HETIOIHOE CIEIJIEHNE TEHOB.

3. MonekyInsipHble MEXaHU3Mbl KPOCCHUHTOBEPA.

4. OcoOeHHOCTH MPOSBIECHUS T'€HOB, JJOKAJIM30BaHHBIX B MOJOBBIX XPOMOCOMaX.
Pazgen 5: Lutonna3sMaruyeckas HacJlI€ACTBEHHOCTD

OIIK-1 CriocobeH periarh TUIOBBIC 3a7a4u MTPOQPECCUOHATBLHON JACSITEIIBHOCTH HA OCHOBE 3HAHUM
OCHOBHBIX  3aKOHOB  MAaT€MaTH4YeCKMX M  €CTECTBEHHbIX  HayK C  INPUMEHEHHEM
H(OPMaAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUI;

1. OcobeHHOCTH TOKAIN3AIMH, HACJICOBAHUS U TIPOSIBICHUS [IUTOIIIA3MAaTHYECKUX TEHOB.

2. OxapaktepusyiiTe MOHATHS "WHIYXT-TuHUs'", "wHOpemHas npenpeccus”, "WHOpPETHBIN
MHHUMYM".

3. UuOpuauHr.

4. T'ereposuc. OxapakTepu3yiTe penpoayKTUBHBIN, BET€TaTUBHBIA U aallTallMOHHBINA THUIIbI
reTeposuca.

5. Oxapakrepu3yliTe TEOpUU TeTepo3nca (JOMUHUPOBAHUS, CBEPXIOMHUHUPOBAHUS,
aJIuTaMeHTaIbHBIX Y (HEKTOB).

Pa3,£[en 6: I3MEeHYUBOCTD OpraHnu3MoOB HACJICACTBCHHAA U HCHACJICACTBCHHAA

OIIK-1 CriocobeH permiarh TUIOBBIC 3a7a4u MTPOQPECCUOHATBLHON JAESITEIIBHOCTH HA OCHOBE 3HAHUM
OCHOBHBIX  3aKOHOB  MAaT€MaTH4YeCKMX M  €CTECTBEHHbIX  HayK C  INPUMEHEHHEM
MH(OPMaAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

1. Tunbl HaCJIEACTBEHHON U3MEHUHUBOCTH.

2. OxapakrepusyiTe THMIBI MyTaluid (Jenenus, WHBEPCUS, TPAHCIOKAIUS JTYTTUKAIINS,
WHCEPIIs).

3. OxapakTepu3yiTe THUIIbI OJIUIIONI0B (aBTOMOIUIIIION I, aM(UIUIIIONIbI, AaHEYTITIOUIBI).

4. MonudukaoHHas 13MeH4InBOCTh. HopMa peakuuu.

5. Otnanéunas ruOpuau3anus, €€ BO3MOXHOCTH.
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6. Merton, npemioxkennsnii [, J[. KapneueHko ans mpeomosieHuss OECTUTIONUS OTHANIEHHBIX
ruOpUIOB.

[IK-1 ToroB ywacTBOBaTh B IPOBEJEHUM ArpOHOMHUYECKHMX MCCIEN0BAaHUM, CTAaTUCTHUYECKOU
00paboTKe pe3ynbTaToB ONbITa, ((OPMUPOBAHHUS BBIBOJIOB

1. Craructrueckas oueHKa MOIU(pUKAITMOHHON H3MEHYHBOCTH.
. KpuBas HopmanbHOro pacnpeneneHus.
. ducnepcus.

2
3
4. CranaapTHOE OTKJIOHEHHUE.
5. Cpennsist apupMeTuIecKasl.
6

. Omumbxka cpenHeit apuMeTHIeCKOM.

~

. Koappumment Bapuanmu.

OIIK-5 CmnocobeH K ydYacTHIO B TPOBEACHHHM OKCIICPUMEHTAJIBHBIX HCCICAOBAHHA B
npodeccuoHanbHON AESITETbHOCTH;

1. [latiTe moHsATHE MOIU(DUKAITMOHHOW U3MEHYHUBOCTH
2. OxapakTepu3yliTe KpUBYI0 HOPMaJIbHOIO PACIIPENEICHHUS.
3. Uro xapakTepusyeT cpeaHss apudmMeTrnaecKkas Ha KpUBOM HOPMAJILHOTO PAaCTIPECTICHUS ?
4. Yro xapakTepusyeT AUCIEpPCUsl Ha KPUBOM HOPMAJIBHOTO pacpeesICHNUs.
5. Yro xapakTepHu3yeT U B KaKuX CIydyasx NpuMeHseTcs: KodhUIMeHT Bapuaun
Pasznen 7: I'eHeTnueckue npoueccsl B MOMYIIALUAX

OIIK-1 CriocobeH perarh TUMOBBIC 3a7a4u MTPOQPECCUOHATBLHON JAESITEIIBHOCTH HA OCHOBE 3HAHUM
OCHOBHBIX  3aKOHOB  MaTeMaTH4YE€CKUX M  ECTECTBEHHBIX  HAyK €  [PUMEHEHHEM
MH(OPMaAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

1. Ilonmynauusa. Kputepuu, XapakTepu3yromye MomyJIsLuIo.
2. JIBmwxytue ¢hakTophl SBOIIOIUH MOMYJIAIHH (MyTallud, 0TOOP, MUTPAIUH, Ipei( TeHOB).
3. 3akon Xapau-BaitnOepra.

IIK-1 ToroB ydacTBOBaTb B NPOBEACHUU ArpOHOMUYECKUX HCCICAOBAHUM, CTATUCTUYECKOU
00paboTKe pe3yabTaToB OMbITa, POPMUPOBAHUS BHIBOJIOB

1. Ucnonk3oBanue 3akoHa Xapau-BaiinOepra s onpeneiaeHus TeHHOW, TEHOTUITUYECKOW 1
(hEHOTUITUYECKON CTPYKTYPhI MOIMYJISAIIHH.

2. OnpenienieHrue reHHOM CTPYKTYPhI MOIYJISIIUH.

3. OnpeneneHne reHOTUMMYECKON CTPYKTYPbI IOMYJISILIUH.

4. OnpenencHue GEHOTUMTHIECCKONU CTPYKTYPHI IOMYJISAIINH.
Pasnen 8: 'eHeTnka MHAMBUIYAIIBHOTO PAa3BUTHS

OIIK-1 CriocobeH permiarh TUMOBBIC 3a7a4u MTPOQPECCUOHATBLHON JACSITEIIBHOCTH HA OCHOBE 3HAHUM
OCHOBHBIX  3aKOHOB  MAaTeMaTH4YE€CKUX M  ECTECTBEHHBIX  HAyK €  [PUMEHEHHEM
MH(OPMaAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

1. TOTUNOTEHTHOCTD KJIETOK COMAaTHUYECKUX TKAHEH.

2. 'eHeTnyeckas nporpaMmmMa OHTOTE€HE3A.

3. IuddepennmanbHas 1 KackaiHasi aKTUBHOCTH T€HOB.

4. ®akTOpBl U MPUEMBI PETYIUPOBAHUS SKCIIPECCUU T'€HOB, IPOXOXKICHUS 3TAIIOB OHTOIEHE3A.
Pasnen 9: buorexHonorus, 3Tansl U HaIpaBJIeHUs €€ pa3BUTHUS

OIIK-1 CriocobeH permarh TUMOBBIC 3a7a4u MTPOQPECCUOHATBLHON JAESITEIIBHOCTH HA OCHOBE 3HAHUM
OCHOBHBIX  3aKOHOB  MaTeMaTH4YE€CKUX M  ECTECTBEHHBIX  HAyK €  [PUMEHEHHEM
MH(OPMaAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

1. buoTexHOIOTMsA, OCHOBHBIE 3TAIbI €€ pa3BUTHSL.

2. OCHOBHBIC HaITpaBJICHUS PA3BUTHsI OMOTEXHOIOTHH.

3. OcHOBHBIE HAMPaBICHUS OMOTEXHOJIOTHH MUKPOOPTaHU3MOB.

4. HanpaBneHust OMOIHEPTETHUKH.

5. Kpuocoxpanenue. Co3anue reHeTHIecKoro 0aHka KIETOK U TKaHEH.
Paznen 10: MonekysispHble OCHOBBI TEHETHYECKHUX MPOLIECCOB
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OIIK-1 CriocoGeH pemarb TUIOBBIE 3a/1a4i PO(PECCHOHATBLHON AEATEIbHOCTH Ha OCHOBE 3HAHUN
OCHOBHBIX  3aKOHOB  MaT€éMaTM4YEeCKMX M  €CTECTBEHHBIX  HAayK €  I[PUMEHEHHEM
MH(POPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

1. OcoGeHHOCTH OpraHU3alMi TEHOMOB PYKAPUOTHUECKON U TPOKAPUOTHIECKOM KIIETOK.
2. CtpyKTypa resa.
3. MonekysipHble MEXaHU3MBbI PEIIMKAIIMU U TPaHCKpUIuuu moJiekyisl JJTHK.
4. MonexynsipHble MEXaHU3MBI IIpoLieccuHra U Tpancsauuu u-PHK.
Paznen 11: Knerounast uusxkeHepus

OIIK-1 CriocoGeH pemarh TUIOBBIE 3a/1a4i MPO(PEeCCHOHATBLHON AEATEIbHOCTH Ha OCHOBE 3HAHUN
OCHOBHBIX  3aKOHOB  MAaT€éMaTM4YECKMX M  €CTECTBEHHBIX  HAayK €  I[PUMEHEHHEM
MH(POPMALMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOTHIA;

1. buonorust KyJsTUBUPYEMBIX KaJTyCHBIX U CYyCHIEH3MOHHBIX KIIETOK.
2. Dranbl KIOHAIBHOIO MUKPOPa3MHOXKEHMSL.

3. IlpumeHeHne METOMOB in Vitro B CENEKIMU PACTCHHH (coMaThyecKas THOpHAM3aIus,
COMAaKJIOHAJIbHASI H3MEHYHBOCTb, TATUTOU/INS).

OIIK-5 CmnocobeH K ydYacTHIO B TPOBEACHUHM OKCIICPUMEHTAJBHBIX HCCICAOBAHHMA B
npodeccuoHanbHON AESITETbHOCTH;

1. OxapakTepusyiTe CBOMCTBA KJIETOK allMKaJdbHONH MEPUCTEMBI.

2. OxapakrepusyWTe  NHTATENbHBIE  CpPEAbl,  HCIOJIb3yEMbIE TPU  KJIOHAJbHOM
MHUKPOPa3MHOKCHHH.

3. YTo ncronp3yeTcst B Ka4ECTBE SKCILIAHTA MPU KJIOHAJIbHOM MUKPOPA3MHOKEHUU?
4. KakoBa TEXHOJIOTUS CyOKYJIBTUBUPOBAHMS ITPU KJIOHATBHOM MUKPOPA3MHOKEHUN ?
5. YTo BXOAMT B MOHATHE "aganTtaus NpoOUpOYHBIX pacTeHHMA'"?

OIIK-4 CriocobeH peann30oBbIBaTh COBPEMEHHBIE TEXHOJOTUHM U 0OOCHOBBIBATh UX IPUMEHEHHE B
npodeccuoHanbHON AESITETbHOCTH;

1. TexHoJIOTUA KIOHATBHOTO MUKPOPA3MHOKECHUS.
2. Bei0op oObekTa 171 KIIOHAJIBHOTO MUKPOPa3MHOKEHHSL.
3. Crepunu3zanus 00beKTa AJ1s1 KJIOHAJIbHOTO MUKPOPA3MHOKEHHUSI.

4. IlurarenbHass cpega Mypacure wu Ckyra, wucnonap3yemas s KIOHAJIBHOTO
MHUKPOPa3MHOKECHHSL.

5. Perynsaropsl pocTa, HCIIOIb3yEMbIE MPU KJIOHAJIbHOM MUKPOPA3MHOKEHUH.
6. Beenenue B KynbTypy 00beKTa KJIOHAJILHOTO MUKPOPA3MHOKEHUSI.
7. CyOKynbTHBHpPOBAHHE.
8. AnmanTanus mpoOUPOYHBIX PACTEHUH.
Pasnen 12: I'eneTnueckast uHX)eHepus

OIIK-1 CriocobeH perarh TUMOBBIC 3a7a4u PO ECCUOHATBHON JAESITEIIBHOCTH HA OCHOBE 3HAHUM
OCHOBHBIX  3aKOHOB  MaTeMaTH4YE€CKUX M  €CTeCTBEHHBIX  HAyK €  [PUMEHEHHEM
H(OPMaAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUI;

1. Metozpl 0OHapYKEeHUS U BbIIEICHUS TeHOB. MICKYCCTBEHHBIN CHHTE3 T€HOB.
2. CexBenuponanue /JHK.

3. OCHOBHBIE 3TaIbl CO3JaHUS TPAHCTEHHBIX OPraHU3MOB.

4. HanmpaBiieHHsI TCHETUYECKOM MHKEHEPHUH B PACTCHHEBOJICTBE.

5. Kak 0THOCHTBCS K TPaHCTE€HHBIM OpraHu3Mam?

8.4. Bonipochl MpoMesKYTOYHOM aTTeCcTaAlluU
Tpernii cemectp (Ix3amen, OIIK-1, OIIK-5, I1K-1)
1. I'enetuka, e€ 3HaYEeHUE B arPOHOMMH, CEJIEKIIUU U CEMEHOBO/ICTBE.
2. Ha3oBuTE OCHOBHBIE 3Talbl Pa3BUTHUSI TCHETUKH, BBIJAIOIIMNXCA YUYEHBIX U UX TOCTHKEHUS.

3. Ponb reHoTuna (HaclieACTBEHHOCTH) M BHELIHEH cpenbl B (POPMUPOBAHUM MPU3HAKOB U CBOMCTB
OpraHu3Ma.
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4. PactuTenbHas KIeTKa, €€ CTpOCHUE, Ha3HAUCHUE U (PYHKIIUU €€ CTPYKTYP.

5. OpraHounpl KJIETKH, MPUHUMAIOIIME Y4YacTHE€ B XPAHEHWU HACIIEACTBEHHONM HH(pOpMAlUHU U
nepegaye MprU3HaKoB. MexaHu3Mbl Iepeadyl HacaeICTBEHHBIX IPU3HAKOB.

6. Kapuorun. Jlaiite nmonsitue tepmuHam «uHTEephazHoe sapo», «IHK», «metadaznas xpomocomay,
«XpOMaTuIay.

7. Knerounsni nuki. Oxapakrepusyite mepuonbl uHTepdaswel, m3aMenenune conepkanus JJHK B
KJIETKE 10 nepuosiaM uHTepdasbl.

8. KakoB XMMHYECKHMH cOCTaB M CTpoeHHE XpomocoMm. Jlokanuzamusi ajjieIbHbIX TE€HOB B
TOMOJIOTHYHBIX U TIOJIOBBIX XpOMOCOMaX.

9. OxapakTepu3yiTe TUITB 0TOOpPA B MOMYJISAINUN (CTAOMITH3UPYIOIIHNHA, TBIKYIIHHI, PACCEUBAIOIITHI).
10. LluTomoruyeckas XapakTEpUCTHKA MHUTO3a, €ro (a3pl. [eHeTHYecKuil U OHONIOTHYECKUI CMBICI
MUTO3a.

11. Tlepenaya HaclIenCTBEHHBIX NMPU3HAKOB IPU BEr€TaTUBHOM Pa3MHOKEHHM, €T0 JOCTOMHCTBA U
HEI0CTaTKH.

12. [uTonormdveckas XapakTEpHCTUKAa Meio3a, ero drtambl, (pa3el u craauu. [eHeTHyeckwii u
OHMOJIOTMYECKHI CMBICT Meio3a.

13. T'omonoruuHele XxpoMocombl. KpoccHHIoBep, €ro MEXaHU3M U 3HAUCHUE.

14. Myxckoit rameTouT. MUKpPOCTIOPOT€HE3 U MUKPOTaMETOTEHE3.

15. XKenckuit rametoput. Makpocrnoporenes 1 MaKporaMeToreHes.

16. JIBoitHOE OTIJIOJOTBOPEHUE Y PACTEHUMN, €r0 TeHETUYECKUN M OMOTOTHIECKHUI CMBICT.

17. Tlepemaya HacCIENCTBEHHBIX IPU3HAKOB IIPU IIOJOBOM pa3MHOKEHUHM, €r0 JIOCTOMHCTBA M
HenocTatku. OcoOEHHOCTH pa3MHOXKEHUS OTHO- U JIBYIOMHBIX, aHEMO- 1 SHTOMO(MIbHBIX PACTCHUH.

18. OcHOBHBIE 3aKOHOMEPHOCTM HAcCJIE[JOBaHUS, YCTAHOBJIEHHbIE MeHIeneM, YyCIOBUS HX
OCYILECTBIICHHUS.
19. JloMMHaHTHBIE U PELIECCUBHBIE TE€HBI, TOJIHOE U HEMOJIHOE aJUIEIbHOE B3aUMOECHCTBHE FEHOB.

20. IIpumenenue 3akoHa MeHzeNls O HE3aBUCMMOM HACJEAOBAaHUM IMPU3HAKOB MPU MOHO-, TU- U
MTOJIMTUOPHUTHOM CKPENTUBAHUAX, CTATUCTHYECCKHE 3aKOHOMEPHOCTH.

21. OxapaxkTepu3yiTe XapakTep paclIeIyICHUs 10 TEHOTHUNY H (EHOTHUIy TP HE3aBUCUMOM
KOMOMHUPOBAaHUHM I'€HOB MOHO- U IUTHOPUAHOTO CKPEIIMBAaHUM.

22. AHanu3upyroniee CKpeluBaHre, 3HaYUCHUE U BOBMOKHOCTH €0 UCIIOIb30BAHUS.

23. Hacmmaromee CKpCIIMBAHUC, €TI0 XapaKTCPUCTHKA W BO3MOXHOCTHU HCIOJbB30BaHUA B
CCJICKIITMOHHOM IIpOIIeCCC.

24. PeuMnpoKHOE CKpENIMBAaHHWE, €ro XapakTepucTuka. Llembp HMCnonb30BaHUS B CEIEKIMOHHOM
porecce.

25. MHOXeCTBEHHBIN ajienu3M. Ero 3HaueHne B IpUPOJIE U B CEIBCKOXO3IMCTBEHHOM MPOU3BOJICTBE.
26. Tunsl KOMIUIEMEHTApHOTO B3aMMOJCWUCTBUS HEAJUICNBHBIX TE€HOB, OCOOECHHOCTH WX
(heHOTUITYEeCKOTO TposiBiIeHUs. [IpuBeIuTe MPUMEPEI.

27. Tumel SOUCTATUYECKOTO  B3aMMOICHCTBUS  HEaJ/UICNIBHBIX T'€HOB, OCOOCHHOCTH  HX
(heHOTUITYEeCKOTO TposiBiIeHUs. [IpuBeIuTe MPUMEPEI.

28. Turmbl TOJTMMEPHOTO B3aUMOJICHCTBUS HEAJUICIBHBIX T€HOB, 0COOCHHOCTH MX (DEHOTHITUYECKOTO
nposiBiienus. [IpuBenure npumepsl.

29. 3akon H. M. BaBuimoBa O TIOMOJOrMYECKMX psAax HACJIEACTBEHHOM HW3MEHYMBOCTH, €r0
9BOJIIOLIMOHHASI OCHOBA U CEJIEKLIMOHHOE 3HAaYEHNUE.

30. OcHOBHBIE MOJIOKEHUS XPOMOCOMHOM TEOpUH HaciencTBeHHOCTH T. Moprasna.

31. MexaHuU3MBbI ONPEICTICHHS TT0JIA.

32. CueruienHoe HacnenoBaHue. OCOOEHHOCTH pacIIEIUICHHs B MOTOMCTBE IMpPHU HE3aBUCHUMOM U
CUEIJICHHOM (TTOJIHO€ U HEMOJIHOE) HACJIeIOBAaHUU.

33. Cuerutenue ¢ nojaoM. OcoOEHHOCTh MPOSBICHUS TEHOB MIPU TEMU3UTOTHOCTH.

34. SInepHbie U MUTOIUTA3MaTHYEeCKUE TeHBl. OCOOCHHOCTH UX HACJICIOBAaHUS.

35. ABTONOJIUIUIONIBI, UX TIOJYyYEHHE U 3HAUEHHUE B arPOHOMUMU.
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36. Knaccudukanus mytarmii. ICKyCCTBEHHBIN MyTareHe3 B CEJIEKINUN PaCTCHUH.
37. lomynsiust, ABMXKYIIHE (PAKTOPBI €€ SBOTIOIUU.

38. Hcnonb3oBanue 3akoHa Xapnau-BaitHOepra ans onpeneneHus TE€HHOW, TCHOTUIIMYECKOM U
(EHOTUNHUYECKOI CTPYKTYPBI MOMYIISALIUH.

39. I'eneTnueckas nporpaMma HHIUBUAYAIbHOIO Pa3BUTHS OPraHU3Ma. YCIOBHs €€ pealln3alti.
40. Tyt pery1upoBaHusi MHIAUBUAYAIbHBIM Pa3BUTUEM OpraHU3Ma.
41. Crpykrypa xpomocoM. HazHaueHue u mexanusm ynakoku mosuexyn JHK.

42. Tunbl neneHus KIETOK. leHeTMueckas XapaKTEepUCTHMKA JOYEPHUX KIETOK B CPAaBHEHUH C
MAaTE€pPUHCKOM.

43. Mexanu3m raMmeTo(pUTHOW HECOBMECTUMOCTH ajlIeJiel TIPH IMOJI0BOM Pa3MHOKEHUH PACTEHUH.
44. MexaHu3M criopopUTHONW HECOBMECTUMOCTH aJuIeJIeH PY TOJIOBOM Pa3MHOXKECHUU PACTCHUH.
45. Mexanu3m rerepoMop(HHON HECOBMECTUMOCTH aJIIEJICH TPH MOJIOBOM Pa3MHOKEHUU PACTECHUH.
46. AMUIUIION B, UX MOTyYeHHEe, 3HAYCHUE B arpOHOMUH.

47. OnpeneneHue pacCTOSTHUSI MEXYy T€HaMU OJHOW rpynibl cuerieHus. [loctpoeHre reHeTH4ecKux
KapT XpOMOCOM.

48. Oxapaktepu3yiiTe NpUMEPbl BET€TATUBHOTO PAa3MHOKEHUS pacTeHUid. Xumepbl. KioHanmbHOE
MHKPOPA3MHOXKEHHUE PACTCHUH.

49. 3amaga Ha Temy «O0Opa3oBaHUE TIOJOBBIX KIETOK.

50. 3anaua Ha Temy «IMrHOPHIHOE CKPEIIUBAHUE).

51. 3agaua Ha Temy «HecoBMECTUMOCTS ajienein.

52. 3agaya Ha TeMy «KOMIIJIEMEHTapHOCTbY.

53. 3agada Ha TeMy «DMUCTA3Y.

54. 3agaya Ha Temy «llomumepusy.

55. 3agada Ha Temy «CLETUIEeHHOE HACIEOBAHUE U KPOCCUHTOBEPY.

56. 3agaya Ha TeMy «l eHeTH4YeCKrEe IPOLECCH] B MOMYIISALIUNY.

Yereproliid cemectp (3auet, OIIK-1, OIIK-4, OIIK-5)
. OCHOBHbBIE HAIIpaBICHUS Pa3BUTHA OMOTEXHOJIOTUH, UX XapaKTePUCTHKA.
. JlocTrKeHHst HayKH U OCHOBHBIE 3TaIlbl Pa3BUTHS OMOTEXHOJIOTUH.
. JlaiiTe XapaKTepuCTUKY MOHATHIO "OHOTEXHOMOTH "

1
2
3
4. JlaitiTe XapakTEpUCTUKY MOHATHUIO "KJIETOYHAsI MHXEHEPUs', OCHOBHbBIC €€ HAlPaBJICHUS.
5. JlaliTe XapaKTepUCTUKY MOHATHUIO "TeHeTUUYECKasi MHKEeHepUs'', OCHOBHBIEC €€ HaIllpaBJICHUSI.
6. KinonanpHO€ MUKpOpa3MHOKEHHE: BOZMOKHOCTH TEXHOJIOTMH, OCHOBHBIE 3TAIIbI.

7

OxapakTtepu3yiTe METOIbl KJIETOYHOW HWHXKEHEPUH B CEJIEKIMU pPACTeHHH 'comaruyeckas
rudpuan3anms’.
8. CocrosHMe W TEPCHEKTUBBI pPa3BUTHA OHMOTEXHOJIOTMHM B OpPOJMIBHOM IPOU3BOJCTBE,
KOHCEPBHPOBAaHUH, KOPMO3aroTOBKe, (hapMaKOJIOTUH, arPOXUMHH.
9. laiiTe XapaKTEpUCTUKY KaJLTyCHOM KYJIbType KIETOK.
10. HammpaBieHust OMOTEXHOJIOTHN B OMOIHEPTETHKE.
11. MonexynsipHble OCHOBBI TEHHON MHKEHEPUU.
12. CexBeHHpOBaHNE TEHETUYECKOTO MaTepraia. DIeKTpodopes.
13. Kpuocoxpanenne. Coznanne 6aHKa KIETOK U TKAHEH.
14. OGHapyXeHHUE U BBIJICTICHNE TCHOB.
15. IcKkycCTBEHHBINM CUHTE3 FEHOB.
16. I'enetnueckuit BekTop. X BUIIBI, CTPYKTYpa, HA3HAYEHHUE.
17. MeTopl TeHeTHUeCKON TpaHC(HOPMALIUHU KIIETOK.
18. DTarnbl noyty4yeHus! TPAaHCTEHHBIX PACTCHUM.
19. CocTosiHuE U IEPCIEKTUBBI Pa3BUTUSI TEHHON UHKEHEPUU.
20. be3onacHOCTh TEHETHYECKH MOIU(DHUITIPOBAHHBIX OPTAHU3MOB.

21. OxapakTepusylTe METOAbl KJIETOYHOW WH)KEHEPUU B CENEKIMH pacTeHUM ''COMakIOHaJbHas
M3MEHYHUBOCTB".
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22. OxapakTepu3yiTe METO/ KJIETOUHON MHKEHEPUH "Taruionans’ .
23. JlaiiTe XapaKTEPUCTUKY CYCIIEH3UOHHOU KYJIbTYpE KJIETOK.
24. OxapakTepu3yiTe MUTATENbHbIE CPENIbI, UCIIOIB3YEMbIE IIPU KIIOHAJIBHOM MUKPOPa3MHO)KEHUU.

25. HeobGxomumMocTh 0OecriedeHHs] aCeNTUYECKUX YCIOBUH TPH KIOHAIHPHOM MHKPOPA3MHOXKCHHH.
JlamuHap-60KCHI.

8.5. Meronnuyeckue Marepuajibl, ONpeaessionNIMe NPoueAyPbl OLNEHUBAHUS 3HAHMH,
YMeHHH, HABBIKOB U (MJIM) ONBITA AEATEJbHOCTH, XapAKTEPU3YIOIIHUX 3Tanbl GOPMUPOBAHUS
KOMIIeTeHN i

KoHTpons 3HaHUN CTYyIEHTOB IO JUCIHUIUIMHE TPOBOJUTCA B YCTHOM W THCBMEHHOH (opme,
MpeIycMaTpUBaeT TEKYLIUH U MPOMEXYTOUHBIH KOHTPOJb. MeTonbl KOHTpOJS: - TecToBas ¢dopma
KOHTPOJIS; - yCTHast popMa KOHTPOJIS — ONpOC U OOLIeHHE C ayIMTOPUEH MO MOCTaBICHHOI 3a/1aue B
yCTHOU (opme; - perieHrue ONpeAesICHHBIX 3aJaHuil (3a/1a4) 1Mo TeMe MPAKTUYECKOro marepuaja B
KOHIIE MPAKTHUYECKOTO 3aHATHA, B 1ENAX 3(PPEeKTUBHOCTH yCBOSEMOCTH MaTepuaja Ha MpPaKTHKE. -
MOOUIPEHNE MHAUBHUIyaIbHBIX 33JJaHUil, B KOTOPHIX CTYAEHT MpopadoTall caMOCTOSTENbHO OOJBIIOE
KOJIMYECTBO JIOMOJHUTEIBHBIX HMCTOYHUKOB JIUTEpaTyphbl. Tekymuil KOHTPOJIb MpeaycMaTpUBaeT
YCTHYIO OpMY OMpoca CTYIEHTOB M MUCbMEHHBII SKCIPECC-OMPOC M0 OKOHYAHUIO U3YUEHUS KaxXI0i
TEMBI.

9. IlepeyeHb yueOHOM JJUTEPATYPbI

1. I'ynseB I. B. I'eneruka: yuebnuk, - Uzpanue 3-e usn., nepepad. u gom - Mocksa: Konoc, 1984.
-351c. (43 3k3.)

2. 'eneTHKa: WITIOCTPUP. TOCOOME AT CAMOCT. 3aHATUH, cocT. JIenToukuH A. M. - VxeBck:
[emn, 2002. - 114 c. (123 7k3.)

10. Ilepeyenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHO ceT UHTepHeT
1. http://elib.udsau.ru/ - 6GubnHroTEKA HMEKTPOHHBIX Y4eOHBIX TocoOuit Ynimyprckoro [AY
2. http://portal.udsau.ru - Uateprer-nopran Yamyprckoro ['AY
3. http://dic.academic.ru - AkagemMuk (cIoBapy U SHIUKIIOTICIUN)
4. http://elibrary.ru/ - Hayunas snextponnas oubmmoreka eLIBRARY.RU
5. http://lib.rucont.ru - 3bC «PykoHT»
6. http://mygenome.ru - Moii renom. Hay4dHo-niomysisipHBIN TTOpTajl O TEHETUKE
7. http://ru.wikipedia.org/wiki/ - DnexTponHas OuOIMOTEKA
8. http://vse-pro-geny.ru - Caiit Bce nmpo reHsl

9. http://www.dataplus.ru/ - TocynapcTBeHHBIH peecTp CENEKIIMOHHBIX JOCTHKCHHM, TOMYIIEHHBIX
K UCIIOJIb30BaHHMIO.

10. http://www.genetika.ru - XXypnan «buorexHomnorus»
11. http://www.vigg.ru - Xypnan «['eneTnka»
12. https://biblioclub.ru/index.php?page=main_ub - ObC «YHuBepcuterckas OnOIMoTeKa OHIARH

11. Metoguyeckne ykazanus 00y4armuMcs 0 OCBOCHUIO M CHUILTAHBI (MOIYJIA)
[lepen n3yueHueM NUCHUIUIMHBI CTYEHTY HEOOXOAUMO O3HAKOMUThHCS ¢ paboueit mporpaMmmoit
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JTUCUUIUIMHBI, U3yYUTh NIEpeueHb PEKOMEHIYEMOH JUTEpaTyphl, IPUBEACHHON B pabouell mporpamme
aucUUIUIAHBL. 711 3¢ (EeKTUBHOTO OCBOEHHS JMCHUIUIMHBI PEKOMEHIYETCsl TOCEIaTh BCE BHIbI
3aHATUN B COOTBETCTBUU C PACIHCAHMEM U BBIIOJIHATH BCE JOMAIIHUE 3aJaHUS B YCTAHOBIICHHBIC
IpernojaBaresieM CpoKH. B ciyyae mpomycka 3aHATHH 10 yBaKUTENBHBIM MPUYMHAM, HEOOXOIUMO
MIOJIyYUTh y MPENOJABaTeNsi MHAUBUyAIIbHOE 3aJaHue 110 NPONyIIeHHOU TeMe. [lomydyennsle 3HaHus
U YMEHHMs B IIPOLIECCE OCBOCHUS IUCLMIUIMHBI CTYJEHTY PEKOMEHIYETCS IPUMEHSATh Ul PELICHUs
3aja4, He OO0M3aTEeNIbHO CBS3aHHBIX C MPOrpaMMOM JUCLUIUIMHBL BrageHne KOMIETEHUIUSMHU
JTMCLUUIUIMHBI B TIOJHOM Mepe OyieT MoATBepKaaThesi BamiM ymMeHreM CTaBUTh KOHKPETHBIC 3a/1a4H,
BBISIBIISITH CYIIECTBYIOIIUE MPOOJIEMBI, pelIaTh UX U MPUHUMATh HA OCHOBE TIOJTYYEHHBIX PE3yJIbTaToOB
onTuManbpHble pemieHus. OCHOBHBIMHM BHJAMM YYEOHBIX 3aHATHN I CTYACHTOB IO Yy4eOHOM
JUCLUIIIMHE  SIBJISIOTCA:  3aHATUSA  JICKUMOHHOTO THWIIA, 3aHATUS CEMUHApCKOrO THUIIA U
caMoCTOsITeNIbHAs paboTa CTY/ICHTOB.

®Dopmbl pabOTHI

Mertoauueckue yKa3aHus A5 00ydaronMxcs

JIeKIIMOHHEBIE 3aHATUS

Pabora Ha nekuuu ABISETCS OYEHb BaXKHBIM BUJIOM JESITEIbHOCTH TS
U3yYeHUs AUCUMIUIUHBL, T.K. Ha JIEKIUU MPOUCXOAUT HE TOJIBKO COOOLICHIE
HOBBIX 3HaHU, HO U CUCTeMaTH3alus U 00001eHe HAKOTUIEHHBIX 3HAaHUH,
dbopMupoBaHUE Ha UX OCHOBE UIECUHBIX B3MIIA0B, YOSKACHUMH,
MHUPOBO33pEHUS, Pa3BUTHE MO3HABATENbHBIX U MPOGECCHOHATBHBIX
HUHTEPECOB.

Kparkue 3anucu nexuuii (KOHCTIEKTUPOBAHKE) IOMOTAET YCBOUTH Marepual.
Hanmcanue KoHCTIEKTa JIGKLIUH: KPATKO, CXEMaTUYHO, [TOCIIET0BATEIbHO
(UKCHPOBAaTH OCHOBHBIE MOJIOKEHUS, BEIBOABI, (POPMYITHPOBKH, 0000IICHNUS;
1IOMeuaTh Ba)KHbIE MBICIIH, BBIJICJIAThH KITIOYEBBIE CIIOBA, TePMUHBL. KOHCTIEKT
JydIle MOoIpa3eNaTh Ha MyHKTHI, naparpadsl, cCOOI0aas KPaCHYIO CTPOKY.
[IpuHIIMNIanBHBIE MECTa, ONpeeNeHHs, (POPMYIIBI CIEAYET COPOBOXKIATH
3aMEUaHUSIMH: «BaXKHO», «0CO00 BaXKHO», «XOPOIIO 3aIIOMHUTEY U T.II.
[IpocnymmuBanue 1 3aKMCh JEKIIMA MOXKHO MPOU3BOAUTH MPH MTOMOIIN
COBPEMEHHBIX YCTPOIHCTB (AUKTO(OH, HOyTOYK, HETOYK H T.II.).

Paboras Haj KOHCTIEKTOM JIEKIIMA, BCEra CIeayeT UCI0Ib30BaTh HE TOJIBKO
y4eOHUK, HO U Ty JINTEPATypy, KOTOPYIO TOTOTHUTEIHLHO PEKOMEHI0BAT
JIEKTOP, B TOM YHCJI€ HOPMATHBHO-TIPABOBBIE aKThl COOTBETCTBYIOIIEH
HanpaieHHOcTH. 1o pe3ynbraTram paboThl ¢ KOHCIIEKTOM JIEKIIUH CIEAYET
0003HauYUTh BOMPOCHI, TEPMUHBI, MaTepHall, KOTOPBI BBI3BIBAIOT TPYAHOCTH,
MTOMETUTh U TIOIBITATHCS HAUTH OTBET B PEKOMEHIyeMoU tuteparype. Eciau
CaMOCTOSITENIbHO HE yaeTcsl pa300paThbcsi B MaTepuase, He00X0IuMo
chopMyaupoBaTh BOMPOC U 3a7aTh MPENOAaBaTENI0 Ha KOHCYIbTALUY, Ha
3aHATUU CEMUHAPCKOTO TUIA.

JIeKIIMOHHBII MaTepHa sBiseTcs: 0a30BbIM, C KOTOPOTO HEOOXOAMMO HaYaTh
OCBOEHHE COOTBETCTBYIOIIETO Pa3Jiesa WIN TEMBI.

JlaGoparopHsie
3aHATHUSA

[Ipu moAroToBKe K 3aHATUAM U BBIIIOJHEHUH 3aJaHUN CTYIEHTaM CIIEyeT
UCIIOJIb30BaTh JUTEPATyPy U3 PEKOMEHJOBAHHOI'O CIIMCKA, A TAKXKE
PYKOBOJCTBOBATBCS YKa3aHUSAMU U PEKOMEHAALNUSAMH IIPENOAABATENS.

[Tepen xaxabIM 3aHATHEM CTYACHT M3y4YaeT IUIaH 3aHATHUS C TIEPEYHEM TEM U
BOMPOCOB, CIIUCKOM JIUTEPATypPhl U JOMAITHUM 33/1aHUEM IO BHIHECEHHOMY
Ha 3aHATUE MaTepuay.

CryneHTy peKOMEHIyEeTCs CIeIYIoNas CXeMa MOATOTOBKH K 3aHITHIO U
BBITIOJTHCHHIO TOMAIITHUX 33JaHUM:

- MpopadboTaTh KOHCTIEKT JIEKIIU;

- MPOAHAIIU3UPOBATE JINTEPATYPY, PEKOMEHIOBAHHYO 110 H3y4aeMOMY
pazneny (MOIyI0);

- H3YYHUTh PEIICHUS TUIIOBBIX 3a/1a4 (IIPH HAJTHYNH );

- peH_II/ITB 3aJaHHBbIC JOMAIIHUC 3aaHUA,
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- TIpH 3aTPYAHEHUSAX C(HOPMYINPOBATH BOMIPOCHI K MPETIOIABATENIO.

B KoHIIE Ka)KI0Tr0 3aHATUSA TUIIA CTYACHTHI ITOJIy4alo0T «JIOMAaIlHEee 3aJaHue»
JUIS 3aKpeIUICHUs IPOMACHHOTO MaTeprana. /JloManinue 3ananus
HEOOXOIMMO BBINOJHATH K KaXA0MY 3aHATHIO. CI0KHBIE BOIPOCHI MOXKHO
BBIHECTHU Ha 00CYK/IEHHE Ha 3aHATUU CEMHHAPCKOr0O THIA WU Ha
VHAVBHUYaJIbHBIC KOHCYJIBTAIUH.

CamMmocTogTeabpHas
pabora

CamocrosTenbHast paboTa CTYJEHTOB SIBISIETCS COCTAaBHOM YacCThIO UX
y4eOHOM pabOThl U UMEET LEIBIO 3aKpeIJICHNE U YIITyOJIeHUE TTOTyISHHBIX
3HaHWI, YMEHUU W HABBIKOB, TIOUCK ¥ IPUOOPETCHUE HOBBIX 3HAHUM.
CamocrosTenbHas padoTa CTyIEHTOB BKJIIOUAeT B c€0s OCBOCHHE
TEOPETUYECKOTO MaTepHalia Ha OCHOBE JICKIUH, PEKOMEHIyeMOi
JUTEPATYPHI; TOATOTOBKY K 3aHATUSM CEMHUHAPCKOTO THIIA B
UH/IMBUYaJIbHOM U TPYyHIIOBOM pexume. COBETHI 110 CaMOCTOSITEIbHOM
paboTe ¢ TOYKHM 3pEHUs HCTIONB30BAHUS JIUTEPATYPbI, BDEMEHH, [ITyOHHbI
pOpabOTKH TEMBI U JIP., @ TAK)KE KOHTPOJIb 3a JESITEIbHOCTBIO CTYACHTA
OCYILECTBIIAETCS BO BPEMS 3aHATHUM.

Lenbto mpenogaBarens sSBISETCS CTUMYIMPOBAHUE CAMOCTOSTEIBHOTO,
yIITyOnEHHOTO U3yUeHHUs MaTepuala Kypca, XOpoIo CTpyKTypPUPOBAaHHOE,
MOCTIEIOBATENIEHOE U3JI0KEHUE TEOPUH Ha 3aHATHUAX JIEKIIMOHHOTO THIIA,
0TpabOTKa HABBIKOB PELICHHUS 3aa4 U CHCTEMHOT0 aHaJIM3a CUTyaluid Ha
3aHATUSAX CEMHUHAPCKOTO TUIMA, KOHTPOJIb 3HAHUN CTYJCHTOB.

Ecnu camocTosITeIbHO HE yAalI0Ch pa3o0paTbcs B Marepuaie,
chopMynupyiTe BOIPOCHl U 00OpAaTUTECh Ha TEKYIIEH KOHCYIbTAI[MH WA Ha
OnmvpKaifIeit IEKIMK 3a MTOMOIIIBIO K TIPETIo/1aBaTelNto.

[ToMrMO camMOCTOSITENTLHOTO N3Y4YEHUS MaTepUasoB IO TeMaM K
CaMOCTOSITENIbHOM paboTe 00yJaromuxcsi OTHOCUTCS MOJATOTOBKA K
MPAKTHYECKUM 3aHATHSIM, 10 pe3yJabTaraM KOTOPOM MpeICTaBIseTCs] OTYET
MIPETIO/IaBaTelIio0 U MPOXOTUT cobeceioBaHHeE.

[Tpu camocTOATENHHON MOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO
oOyJaromuiics:

- OpPraHu3yeT CBOIO AESTEIbHOCTh B COOTBETCTBUU C METOIUYECKUM
PYKOBOJICTBOM IO BBITIOJTHEHHIO MPAKTUYECKUX paboT;

- U3y4aeT HH(OPMAIIMOHHbBIE MAaTEPHUAIBI;

- MOJTOTABIMBACT U OPOPMIISICT MaTePHAIIbl MPAKTUYECKUX paboT B
COOTBETCTBHUH C TPEOOBAHHUSIMH.

B pesynbrare BHIIOIHEHUS BUIOB CAMOCTOSTEILHON pabOThl MPOUCXOIHUT
(dopMHpoOBaHUEe KOMITETEHIINH, YKa3aHHBIX B paboueil mporpaMmsl
JUCUUTITUHBI (MOYJIS).

IIpakTrueckue
3aHATUSA

@DopMbI OpraHU3alUHU MPAKTHUECKUX 3aHATUH ONPEACIISIOTCS B
COOTBETCTBHUH CO CHEIUPUUECCKUMHU 0COOCHHOCTSIMU yU4E€OHOM JTUCIUTUIUHBI
U nesiMu 00ydeHus. MiMu MoryT ObITh: BBITIOJIHEHUE YIPAXKHEHUH, peleHne
THUIOBBIX 337124, PELICHUE CUTYaIlMOHHBIX 3a/1a4, 3aHATHS IO
MOZETTUPOBAHUIO PEATLHBIX YCIOBUH, 1€TIOBBIE UTPHI, UTPOBOE
POEKTHPOBAHUE, UMUTALIMOHHBIC 3aHATHS, BHIC3/IHBIC 3aHATHS B
opranu3aiuu (IpeAnpHusThs), 3aHATUA-KOHKYPCHI U T.A. [Ipu ycTHOM
BBICTYIIJICHUU 110 KOHTPOJIBHBIM BOIIPOCAM CEMHUHAPCKOTO 3aHATHS CTYACHT
JIOJDKEH M3Jarath (He YMTaTh) MaTepHail BHICTYIUICHHUS] CBOOOTHO.
Heo0xonnMo KOHIIEHTPUPOBATh CBO€ BHUMAHUE HA TOM, YTO BBICTYIUICHUE
JIOJDKHO OBITH 00palleHo K ayAuTOPUH, a He K MPEIoaBaTelo, T.K. 3TO
3HAYUMBIN acTeKT (POPMHUPYEMBIX KOMITETCHIINH.
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[To oKOHYaHUH CEMUHAPCKOTO 3aHATHS 00yJaIOLIeMyCsl CIIeTyeT IIOBTOPUTh
BbIBO/IbI, ITOJIYYCHHBIC HA CCMUHAPC, MIPOCIICANB JIOTUKY UX TOCTPOCHUA,
OTMETUB TIOJIOKEHHSI, JISKAIUE B X OCHOBE. J[J1s1 3TOTO 00y4aromeMycs B
TCUCHUC CCMHHApa CJICAYCT ACJIaTh TOMCTKHU. bonee TOrO, B CJiy4uac
HETOYHOCTEH ¥ (MJIM) HEMOHUMAaHUS KaKoro-1r00 BOIIpoca MPOMIEHHOTO
Marepuaia oOyJaromemMycs clieayeT 00paTuThes K MPErnogaBaTelto s
HOJTY4YEHHUsI HEOOXOMMOM KOHCYIBTAIIMH U Pa3bsICHEHUSI BOSHUKILICH
CUTYAIUH.

[Ipu moAroToBKE K 3aHATUSAM CTYIAEHTaM CIIEAYET UCIIOIb30BaTh JIUTEPATYPY
U3 PEKOMEHIOBAHHOTO CITHCKA, a TAK)KE PyKOBOJICTBOBATHCS YKa3aHUSIMU U
PCKOMCHAAUAMU ITPCIIOAaBaTCIIA.

[epen KaxabIM 3aHATHEM CTYICHT U3ydaeT IUIaH 3aHATHS C IEPEYHEM TEM U
BOIIPOCOB, CITUCKOM JIUTEPATYPHI U IOMAIITHUM 33/IaHUEM T10 BHIHECCHHOMY
Ha 3aHATHE MaTepHUAITy.

CryneHTy peKOMEHAYEeTCs CIIEAYIONIasi CXeMa IMOATOTOBKY K 3aHSATHIO U
BBITIOJTHEHUIO JOMAIIIHUX 3aI[aHPII>'II

- MpopadboTaTh KOHCTIEKT JIEKIIUN;

- MPOAHAIIM3UPOBATH JIUTEPATYPY, PEKOMEHIOBAHHYIO TI0 U3y4acMOMY
pazneny (MOAyI0);

- I3yYUTh PEIICHUS TUTIOBBIX 3a1a4 (IpY HAJIUYUN ),

- PCIIUTDH 3aJaHHBIC TOMAIIITHUC 3a/IaHNs;

- TIPH 3aTPYAHEHUSIX C(HOPMYIIMPOBATH BOTIPOCHI K MPETIOIaBATEIIO.

B xoHIIE Ka)KI0TO 3aHATHS CTYAEHTHI MOJIYYaOT «JOMAIIHEES 3aJaHUEe» JJIsSt
3aKpeIUIeHUs MPOIIeHHOTo MaTepuraia. JloManraue 3a1anust HEOOXOAHMMO
BBITIOJIHATD K KaXA0MY 3aHATHIO. CII0’KHBIE BOMPOCH MOYKHO BBIHECTH Ha
00CyKJIeHHE Ha 3aHATUW WIA HA WHIWBUyallbHBIC KOHCYIBTAIIUH.

Onuncanue BO3MOKHOCTEH M3y4YeHHsI AUCUUIIMHBI JuiaMu ¢ OB3 u unBaanaamn
O6y‘laIOH_[I/IMCSI C OrpaHU4YCHHBIMHU BO3MOXHOCTAMU 3J0POBbA NPCAOCTABIIAIOTCA CICHHUAJIBHBIC
y‘Ie6HI/IKI/I, y‘-I€6HBIe HOCO6I/IH U JUIAKTUYCCKHUC MATCpualibl, CIICHUAJIBHBIC TCXHUYCCKUC CPCACTBA
OGy‘-ICHI/ISI KOJUICKTUBHOI'O W HWHAUWBUAYAJIBHOI'O IIOJIB30BaHHA, YCIYIrW aCCHUCTCHTA (HOMOH_[HI/IKa),
OKa3bIBAIOIIET0  OOyYaromMMCsl HEOOXOMUMYI0 TEXHHYECKYI0 TOMOIIb, a TaKXkKe YCIyrd
CYPIOTIEPEBOTYMKOB U TU(PIOCYPAONIEPEBOTIUKOB.

OcBoeHHe IUCHUIUIMHBI (MOXYJs) OOYYaIOUIMMUCSA C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS
MOXeET OBITh OPraHU30BaHO COBMECTHO C JPYTUMH 00yUarOIIUMUCS, a TaK K€ B OTJCNIbHBIX IPYyTIaXx.
OcBoeHHe IUCHUIUIMHBI (MOXYJs) OOYYalOUIMMUCSA C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS
OCYILECTBIACTCS C YYETOM OCOOEHHOCTEH MCUXO(U3UYECKOTO PAa3BUTHSA, WHIUBHIYaJIbHBIX
BO3MOKHOCTEH M COCTOSTHUS 3/I0POBbSI.

B nensx noctynmHoCTH MofydeHus BBICIIEro 00pa3oBaHus 0 00pa3oBaTeIbHON MPOrpaMMe JIMIIaMHU €
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS TPU OCBOCHUH JTUCIUILUIUHBI (MOIyJIs1) 0OecTiednBaeTcs:
1) a1 aui ¢ orpaHUYEHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBS IO 3PEHUIO:

- IPUCYTCTBUC ACCUCTCHTA, OKaSBIBaIOH_[I/Iﬁ CTYACHTY HGO6XO,HI/IMYIO TCXHUYCCKYIO ITOMOIIb C YUCTOM
WH/IMBUYAIbHBIX OCOOCHHOCTEH (TIOMOraeT 3aHATh pabouee MecCTO, MepPeIBUTaThCs, MPOYUTATh U
oopMHTH 3a/1aHKE, B TOM YUCIIE, 3aMMCHIBAsI IO/ JUKTOBKY),

- THCBMEHHBIE 3aJaHUsl, a TaKXKE MHCTPYKIHMH O TOpPSJKE HUX BBIIOIHEHUS OQOPMIISIIOTCS
YBEJIMUYEHHBIM HIPU(TOM,

- cHenuajibHble YUYeOHUKH, YUCOHBIC MOCOOUS W TUIAKTUYECKHE MaTepHalibl (MMEIONINe KPYITHBIN
mpudT WK aynuodaitie),

- MHIMBHIYaJIbHOE paBHOMEPHOE ocBeleHue He MeHee 300 ok,

- Hpu HGO6XOI[I/IMOCTI/I CTYACHTY IJId BBIIOJHCHUSA 3adaHUA NPCAOCTABIISICTCA YBCIUMYHUBAIOIICC
YCTPOUCTBO;

2) s UL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37J0POBBS 10 CIIYXY:
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- IPUCYTCTBHE aCCUCTEHTA, OKAa3bIBAIOIIMIA CTYIEHTY HEOOXOAUMYIO TEXHHUECKYIO TOMOIIb C YUYETOM
WHAVBUAYATBHBIX OCOOCHHOCTEH (TmoMoraeT 3aHsATh pabouee MecTo, MepEelBHUraThCsl, MPOYUTATh H
oopMHTH 3a/1aHNE, B TOM YHUCIIE, 3aMMCHIBAsI IO JUKTOBKY),

- olecreunBaeTcs HaJW4YUe 3BYKOYCHJIMBAIOUICH ammapaTypbl KOJJIEKTUBHOTO MOJb30BaHUS, MpPU
HE00XOTUMOCTH oOyuaroniemycs MIPENOCTABIISAECTCS 3BYKOYCHJIMBAIOILAs anmnaparypa
WHJWBHIyaJIbHOTO MOJIb30BAHUS;

- oOecrieunBaeTCs HaJISKAIMMHE 3BYKOBBIMU CPECTBAMH BOCIIPOU3BEACHUS WH(OPMAITUY;

3) s MO ¢ OTPaHUMYEHHBIMH  BO3MOXKHOCTSAMHU — 3[I0POBBSI, HUMEIOUIMX  HapyLICHHs
OTIOPHO-/IBUTaTeNIbHOTO amnmapara (B TOM YHCJe C TSHKEIbIMUA HapyUICHUSIMU IBUTaTeNbHBIX (QyHKIUN
BEPXHUX KOHEUHOCTEH UM OTCYTCTBUEM BEPXHUX KOHEUHOCTEH):

- MHUCbMEHHBIC 3a/IaHMs BBIMOIHSIOTCS Ha KOMIIBIOTEPE CO CHEIHMATN3UPOBAHHBIM IMPOTPAMMHBIM
o0ecriedeHrneM WA HAJUKTOBBIBAIOTCS] ACCHCTEHTY;

- 10 JKEJIAaHWIO O0YYAaOIIerocs 3a/IlaHusl MOTYT BBITIOTHATHCS B YCTHOM hopMme.

12. Ilepeyenb HHPOPMANMOHHBIX TEXHOJIOT M
WNudopmaimoHHble TEXHOJIOTUH peaan3aluy JUCUUTUTHHBI BKIIOYAI0T

12.1 IIporpammHoe o0ecneyeHue
1. Omepanuonnas cuctema: Microsoft Windows 10 Professional. Ilo mommucke mist y4eOHOTO
npomnecca. [locnennssi moctymHas Bepcusi mporpammbl. Astra Linux Common Edition. [[oroBop
Nel73-I'K/19 ot 12.11.2019 1.
2. bazossiii maket nporpamMm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office Standard
2016. beccpounas nuuensus. loroop Ne79-'K/16 ot 11.05.2016. Microsoft Office Standard 2013.
beccpounas nunensus. Jorosop Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft
Office Standard 2013. Beccpounas nunensus. JJoroBop Ne26 ot 19.12.2013. Microsoft Office
Professional Plus 2010. Beccpounas nunensus. HoroBop Nel06-T'K ot 21.11.2011. P7-Oduc.
Horosop Nel73-I'K/19 ot 12.11.2019 1.

12.2 CoBpemeHHble mnpodeccuoHabHbIe 0a3bl [JaHHBIX W HH(OPMalMOHHbIE
CIIPaBOYHbIE CHCTEMbI
1. MndopmannoHHO-CIIpaBoYHas cucTeMa (CHpaBOYHO-TIpaBoBasi cucTema) «KOHCYIbTaHT IUTIOCH.
Cornamerne Ne HKII2016/JICB 003 ot 11.01.2016 mmst ucmosib30BaHHS B YYEOHBIX IIEISIX
6eccpounoe. OOHOBsIETCS peryaspHo. JIueH3uss Ha Bce KOMIBIOTEPHI, UCIONb3yeMble B y4eOHOM
nporecce.
2. Tlpodeccuonanpupie 6a3bl  gaHHBIX Ha Twiarpopme 1C: Ilpenmpustue ¢ AOCTYIHBIMHU
koHpurypanusmu (1C: ERP  Arponpombiienusiii kommieke 2, 1C: ERP Dwnepreruka, 1C:
Byxrantepuss momnoko3aBoma, 1C: byxranrepuss nrumedadbpuxu, 1C: byxranarepus snmeBatopa u

koMOukopmoBoro 3aBoaa, 1C: O6menut, 1C: Pecropan. @pont-odwuc). JluneHsnonHsiid 1oroBop Ne
H8775 or 17.11.2020 1.

13. MarepuajbHO-TeXHH4YECKOe o0ecnedeHne TUCUMILTUHbI(MOLYJIs)
MarepuanbHO-TEXHUYECKOE 00eCreueHne JUCIUTUIHHBIL:
OcHaiuenue ayauTopui
1. YuebHast aymuTopus Ui NPOBEACHUS 3aHATHI JEKIIMOHHOTO U CEMUHAPCKOT0 TUIA, TPYNIOBBIX U
MHAUBUAYAIbHBIX KOHCYJIbTAlUH, TEKYIIETO KOHTPOJIS U MPOMEXYTOYHOM arrecTaluu. AyIuTopus,
YKOMIUIEKTOBAaHHAsl CHEIHAJIM3UPOBAHHON MeEOENbl0 U TEXHHMYECKHMMM CpelcTBaMu 00yuyeHwus,
CITYXaIUMU JJIs TIPEACTABICHUS yueOHOM nHpOpMauu OOJIbIION ayTuTOPUN

3. YuebHast ayquTopust AJis MPOBEICHUS 3aHATHI JEKIIMOHHOTO ¥ CEMUHAPCKOI0 TUIIA, TPYNIOBBIX U
WHAUBUAYAIbHBIX  KOHCYJbTAlMH, TEKyIIEro KOHTPOJAS M  IPOMEXKYTOUHOM  arTecTaluu
(J1abopaTOpHBIX 3aHATHN). AyTUTOPHUS, YKOMIUIEKTOBAHHAS CIICIIMAIM3UPOBAHHON MEOEITbIO

4. IlomemieHne Al caMOCTOSTENbHON paboThl.lloMerienne ocHaIEHO KOMIBbIOTEPHOM TEXHHUKOM ¢
BO3MO)KHOCTBIO TIOJKIIOUEHUs] K ceTH VHTepHeT M oOecreueHHeM [OCTyNna B 3IIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy OpraHU3alHH.

5. [omernenus a1 XpaHeHUs U MPO(PHIIAKTHIECKOTO 00CITy)KHBaHUSI y4eOHOTO 000pYI0BaHUSI.
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