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1. I_Ie.]'lb U 3aJa9Y1 U3YUYCHUSA TUCHUITIMHBI

I_ICJ'IB N3YUCHUA OUCHUILIMHBI - IO3HAHUC CCTCCTBCHHOHAYYHbIX 3aKOHOB, XapaKTCPUIYIOIIUX
HACJICACTBEHHOCTh U U3BMCHYUBOCTDH IIPU3HAKOB U CBOMCTB OpTraHHu3MOB

3amaun TUCHUILINHEL:

- C(I)OpMPIpOBaTB 3HaHHUA O MaTepHaHBHOfI OCHOBC HACJICACTBCHHOCTHU OPraHU3MOB, HUTOJIOTHICCKUX
OCHOBAX BCIr€TaTUBHOI'O U CCMCHHOT'O Pa3MHOXKCHUA. |

- I/ISYHI/ITI: 3aKOHOMCPHOCTH HACJICACTBCHHOCTU U USMCHYUBOCTU IMPU3HAKOB U CBOMCTB opraHu3Mma. ;

- ITo3zmakoMuThCs C OCHOBHBIMH OCTHKEHUAMA u HaIpaBJICHUSIMHA pa3BUTHS
CEIIbCKOXO03IHCTBEHHON OMOTEXHOJIOTHH. .

2. Mecto aucunnimabl B ctpykrype OOII BO

JucriunmHa «I'eHeTnka ¢ OCHOBaMH OMOTEXHOJIOTHHY OTHOCUTCS K 0a30BOM YacTH y4eOHOTO
ILIaHAa.

JucuuminHa uzydaercs Ha 2 Kkypce, B 3, 4 cemecTpax.

Nzydennro mucruruinabl  «[ €HETHKa ¢ OCHOBaMU OMOTEXHOJIOTHHY MPEAIISCTBYET OCBOCHUE
JTUCHUIUINH (MPAKTHK):

boranuka.

OcBoenne ITUCUMIUIMHLL «['€HeTHKAa ¢ OCHOBAMU OMOTEXHOIOTHHY» SIBISIETCS HEOOXOIUMOM
OCHOBOM JJIsl IOCTIEAYIOIIETO U3YUCHUS AUCITUIUIHH (TTPAKTHK):

OCHOBEI CENEKIINU U CEMEHOBOICTBA.

B mnpomecce wu3ydyeHus IUCHMIUIMHBI CTYJEHT TOTOBUTCS K BHUAaM NpOo(ecCHOHATBHOM
JESATeIbHOCTH M PElICHHI0 MpodecCHOHANbHBIX 3aad, npexycMoTpeHHbIXx @T'OC BO u yueOHBIM
IIJIAHOM.

3. TpeOoBaHus K pe3yJabTaTaM OCBOCHUS JUCHUIIMHBI
[porecc n3yueHus TUCIUATUTMHBI HATIPABJICH Ha (pOpMUpPOBaHIE KOMITCTEHIIHIA:

- OIIK-1 CnocoGen pemiaTh THNOBBIE 324241 NPO(PEeCCHOHAIBLHOM AesAITeJIbHOCTH HAa OCHOBE
3HAHUI OCHOBHBIX 3aKOHOB MATEMaTHYeCKHX H €CTeCTBEHHbIX HayK C IPMMEHeHHeM
HH(OPMALMOHHO-KOMMYHHUKANMOHHBIX T€XHOJIOTHI;

3HaHUs, YMEHMS, HaBBIKM, (OPMHUpPYEMbIE [0 KOMIETCHIMH B pPAMKAX JAUCUUIUIUHBI, U
MH/INKAaTOPbl OCBOCHUS KOMIIETEHIINH

CTyZIeHT NOJKEH 3HATh:

OCHOBHbBIE 3aKOHBI MATEMATUYECKHX, ECTECTBEHOHAYYHBIX U 001IENpo(ecCHOHANBHBIX TUCIUIUINH,
HEOOXOIUMBIX JIJIsl PEIICHUs] THIOBBIX 33134 B 00nacTH arpoHoMuH. CrienuanbHble POrpaMMbl U
0a3bl TaHHBIX MIPU PA3paOOTKE TEXHOJIOTUH BO3IENIBIBAHUS CEIbCKOXO03SHCTBEHHBIX KYJIBTYP.

CTyneHT 10KEeH YMETh:

Pemarp TunoBble 3a1aun npodeccuoOHANBHON IesSTeIbHOCTH Ha OCHOBE 3HAHUN OCHOBHBIX 3aKOHOB
MaTEMaTHYeCKUX M E€CTECTBEHHBIX HAyK C TMPUMEHEHUEM HH(POPMAIMOHHO-KOMMYHUKAIMOHHBIX
TEXHOJIOTUH.

CTyneHT 10/DKEeH BJIaJIeTh HaBBIKAMMU:

[TpumensaTh MHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH B PEIICHHMHM THUIOBBIX 3a7ay B
00JIaCTH arpOHOMHH.

- OIIK-4 CnocoGeH peaJn30BbIBAaTh COBPEMEHHbIC TEXHOJOTHMHM M O000CHOBBIBATH HX
NpUMEHEeHHe B NPO(ecCHOHAIBHOM NeATeJIbHOCTH;

3HaHUs, YMEHHSA, HaBBIKM, (OPMHUpPYEMbIe [0 KOMIIETCHIMH B paMKax AUCHUIUIUHBI, H
WHJUKATOPBI OCBOCHUS KOMIIETCHIIUN

CTyneHT H0KeH 3HATh:

Matepuanbl MOYBEHHBIX M arpOXMMUYECKUX HCCIIEJOBAaHHM, MPOTHO3BI Pa3BUTHUSA BpeaUTENeH U
Oose3Hell, crpaBOYHblE MaTepHaibl [UIsl pa3pabOTKU dJIEMEHTOB CHCTEMbI 3eMIIeNeNus MU
TEXHOJIOTHIl BO3/I€TIBIBAHUS CEIbCKOXO3IUCTBEHHBIX KYJIBTYP.

CryneHT A0KEeH YMETh:



O60CHOBBIBATHIJIEMEHTHI CUCTEMBI 3emiieienus u TEXHOJIOTHH BO3/ICJIbIBAHUS
CEJIbCKOXO3SICTBEHHBIX KYJIbTYpP MPUMEHUTEIHHO K TOYBEHHO-KIIMMATHYECKUM YCJIOBHSIM C YYETOM
arposaHAmadTHON XapaKTEePUCTUKU TEPPUTOPUH.

CTy,[IeHT JOJIKCH BJIaJACTh HABbIKAMM

Hcnonp3oBaTh MaTepuaibl MOYBEHHBIX M arpOXHUMHUYECKHUX HCCIIEJOBAHUM, MPOTHO3bI Pa3BUTHUS
BpeauTeseil u 6oe3Hel, ClipaBOYHbIE MaTepHaIIbl 171 pa3pab0TKH 3JIEMEHTOB CUCTEMBbI 3eMJIeIEHS
Y TEXHOJIOTUN BO3/IEJIBIBAHUS CENIbCKOXO3SIIICTBEHHBIX KYJIBTYD.

- OIIK-5 CmnocofeH K y4acTHIO B NpPOBEICHMH JIKCIEPUMEHTAJBHBIX HCCICAOBAHMI B
npogeccuOHAIBLHOM /1eSITeJIbHOCTH;

3HaHUs, YMEHHSA, HaBBIKM, (OPMHUpPYEMbIe [0 KOMIIETCHIIMM B paMKax JAUCHUIUIUHBI, |
MHJUKATOPBI OCBOCHUS KOMIIETCHIIUM

CTyneHT H0KEeH 3HATh:

Kitaccuueckuie 1 cOBpeMeHHBIE METO Il MCCIICIOBAHUS B O0IACTH arpOHOMHUH.
CryneHT A0KEeH YMETh:

[TpoBOAUTH SKCTIEPUMEHTAIBHBIX MCCIICIOBAHNUN B 00JIACTH arpOHOMUHU.
CTyneHT 10JKEeH BIIaJIeTh HaBbIKAMU:

Hcnonp30BaTh KJIaCCHUECKUE M COBPEMEHHBIE METO/IBI MCCIICIOBAHUS B arPOHOMMH.

- IIK-1 ToroB yuyacTBOBaTH B TMNPOBEJACHHM ArpPOHOMHYECKHX HCCJICAOBAHMIA,
CTATHCTHYECKOI 00padoTKe pe3yJIbTATOB ONbITA, (OPMUPOBAHNS BHIBO/I0OB

3HaHUs, YMEHHSA, HaBBIKM, (OPMHUpPYEMbIe I10 KOMIIETCHIMM B paMKax AUCHUIUIUHBI, H
VMHJUKATOPBI OCBOCHUS KOMIIETCHIINM

CTyneHT H0KEeH 3HATh:
CoBpeMeHHbIE METO/bl UCCIIEOBAHNUN, METOIbI CTATUCTUYECKOM 00pabOTKU Pe3yIbTaTOB OIBITOB.
CryneHT H0KEeH YMETh:
[IpoBOAUTH CTATUCTHUYECKYIO OOpaOOTKY PE3yibTaTOB OMBITOB, 000OIIATh PE3yibTaThl OIBITOB U
(dbopMyIpyeT BBIBOIBI
CTyAeHT JOKEH BIaIeTh HaBbIKaMU:

Hcnonb30BaTh COBpeMEHHBIE JTAOOPAaTOPHBIE, BETETAMOHHBIEC U MOJIEBBIE METO/bI UCCIIEIOBAaHUI B
arpOHOMMUH.

4. O0beM TUCHHMILVIMHBI U BUbI Y4eOHOH padoThl (ouHasi gopma 00yueHmst)

Bcero Tperuit YeTBepThl
By yuebnoit paboTs 4acoB ceMecTp |i cemecTp
KonrakTHas paGora (Bcero) 74 44 30
JlaGopaTopHblie 3aHITHS 46 28 18
JIeKuMOHHBIE 3aHATHS 28 16 12
CamocrosiTesqbHasi padoTa (Bcero) 79 37 42
Buasl npoMeXyTOYHOM aTTeCTalMU 27 27
3auer +
DK3aMeH 27 27
Oo0masi Tpy10eMKOCTb Yachl 180 108 72
Oo0masi Tpy10eMKOCTh 3a4eTHbIE
eIUHHU LI 5 3 2

O0bemM TUCUMIVIMHBI M BUABI Y4e0HOH padoThl (3a0uHast popma o0yueHus )

Bcero Tperuit UYersepthl |IIaTbiid
Bun yuebHoi paboTs 4acoB ceMecTp |i cemecTp |cemectp
KonrakTHas paGora (Bcero) 18 10 8
JlaGopaTopHblie 3aHITHS 8 4 4
Jlex1IMOHHbBIE 3aHATUS 10 6 4




CamocrosiTesqibHasi padoTa (Bcero) 149 62 55 32
Buaesl npoMe:KyTOYHOM aTTeCTalMU 13 9 4
3auer 4 4
DK3aMeH 9 9
Oo01masi Tpy10eMKOCTb Yachl 180 72 72 36
Oo0masi Tpya10eMKOCTh 3a4eTHbIE
eIUHHULbI 5 2 2 1
5. Coneprxkanue QM CHUANINHBI
TeMaTuyeckoe MIaHMPOBaHue (0O4HOE 00yYeHue)
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Tpernii cemectp, Beero 81| 16 28| 37
I'eneTnka — HayKa 0 HACJIEACTBEHHOCTH U
Pasgen 1 ¥ A 12| 2 4] 6
U3MEHYMBOCTH OPTAaHU3MOB
Tema 1 ITuTonornyeckre OCHOBBI HACIEACTBEHHOCTH 3 2 1
Tema 2 Turbl KJIETOK, UX HACJIEACTBEHHAs! XapaKTepUCTUKA 1 1
Tema 3 KiteTo4HbIi MUK U TUIIBI ASJIEHUS KIETOK 1 1
Tema 4 O06pa3oBaHue MOJIOBBIX KIETOK 1 1
Murto3. BereratuBHbIi crioco0 pa3MHOKEHHS
Tema 5 OpPraHu3MOB U 0COOEHHOCTH Mepelaun 3 2 1
HACJICJICTBEHHON MH(POpMAITUU
Meiio3. CeMmeHHOM c1TOc00 pa3sMHOKEHHUS U
Tema 6 0COOEHHOCTH TIEpeIaurl HACJICCTBEHHOM 3 2 1
uHbopmanuu
3aKOHOMEPHOCTH HACJIeI0BAHNS NIPHU
Paznen 2 p . 8 P 17 2 10 5
BHYTPHUBHUA0BOI1 THOpUAN3AIIUA
Tema 7 MoHOTHOPUIHOE CKPEIUBAHUE 5 2 2 1
Tema 8 JurnbpuaHoe CKpemmnBaHue 4 3 1
Tema 9 [MomurubpuaHoe ckpelrBaHue 2 1 1
Cratuctuueckasi 00paboTka JaHHBIX
Tema 10 p A 3 2| 1
TUOPUA0IOTMYECKOr0 aHAIN3a
Tema 11 HecoBmecTumocTs amienen 3 2 1
HacienoBanmne Npu3HAKOB NMPH HealJIeJIbHOM
Pasgen 3 AOBAHE Np P 12| 2 6| 4
B3aMMO/IeliCTBUM T€HOB
Tema 12 KommnemenrapHocTh 6 2 2 2
Tewma 13 Onucras 3 2 1
Tema 14 [Tomumepus 3 2 1
Paznen 4 XpoMocoMHasi TeOpHsi HACJIEACTBEHHOCTH 9 2 2 5
Tema 15 CueneHHOe HaclleJOBaHUE U KPOCCUHTOBEP 5 2 1 2
Tema 16 Hacnenosanme, clierieHHOE C ITOJIOM 4 1 3




Paznen 5 IMuTomnazMaTnyeckasi HacJeACTBEHHOCTh 8 2 2 4

Tema 17 Nubuaunr 5 2 1 2

Tema 18 I'eTeposuc 3 1 2

Pasien 6 H3MeHYMBOCTH OPraHU3MOB HaC/IeICTBEHHAS U 9 ) ) 5
HEHAaCJIeACTBeHHAs

Tema 19 OpomtononHoe yuenue Y. JlapsuHa 1 1

Tema 20 MoaudukanoHHass U3MEHIYUBOCTh 3 2 1

Tema 21 Myrtanuu, uX KiaccupuKaus 3 2 1

Tena 22 [Tonunuonaus u qpyrue M3MEHEeHus Yrucia 1 1
XpOMOCOM

Tema 23 Otnanéanas THOpUAN3aALUS 1 1

Paszpnen 7 I'eneTnuyeckue npouecchbl B MOMYJIAIHAX 8 2 2 4

Tema 24 3akon Xapau-BaitnOepra 6 2 2 2

Tema 25 JBmkymiue (pakTopbl 3BOIIOLUUH MOMYJISIIUN 2 2

Paznen 8 I'eneTHka HHAUBUIYAJIBLHOTO PA3BUTHSA 6 2 4

Tewma 26 TOTUIIOTEHTHOCTh COMAaTUYECKUX KIIETOK 3 2 1

Tema 27 OHrorenes 1 1

Tena 28 JuddepennnanbHas U KackaHasi aKTUBHOCTb 1 1
IEHOB

Tema 29 PerynupoBanue 3TanoB OHTOreHe3a 1 1
YerBepThlid cemecTp, Beero 72| 12 18| 42

Pazen 9 buorexHoJiorus, 3Tanbl U HANPABJICHUS €€ 24 4 sl 12
pa3BuTus

Tema 30 Oransl pa3BUTUSA 4 2 2

Tema 31 OCHOBHBIE HaIlPaBJICHUS Pa3BUTHUSA 2 2

Tema 32 buorexHoNOrNs MUKpOOPraHU3MOB 12 8 4

Tema 33 buosnepreruka 4 2 2

Tema 34 Kpuocoxpanenue; 6aHK KJIETOK U TKaHEH 2 2

Pasnen 10 MouJiekyJisipHble OCHOBBI T€HETHYEeCKUX 18 4 4l 10
NpoueccoB

Tesa 35 OcoOenHoctu OpraHH3alluM FeHOMOB 6 4 )
JYKapUOTHYECKON U MPOKAPUOTHUECKON KIETOK

Tema 36 CtpyKTypa rena 2 2
MonexynsipHble MEXaHU3Mbl PETUIUKAIIUU U

Tema 37 Tpa"ckpunuuu mosaexynsl JJHK, npoueccunra n 10 4 6
Tpancisiuu u-PHK

Paznen 11 Kinerounasi nuH:xeHepust 16 2 4/ 10

Tema 38 buosorus KyJIbTUBUPYEMBIX KJIETOK U TKaHEN 4 2 2

Teaa 39 KJ‘IOHaJ'IBUHOG MUKPOPa3MHOKEHHE U 03/I0pPOBJICHHE 10 4 6
pacTeHuit

Teaa 40 HpHMeH(:,HI/Ie METOOB 1N VItro B CEJIEKIIUU ) )
pacTeHuit

Pazgea 12 I'eneTH4eckasi UHKEHEPUSA 14 2 21 10

Tema 41 [IpuHOHUIIBI ¥ METOIBI TEHETUYECKON UHKEHEPUHU 4 2 2

Tena 42 OcHOBHBIE 3TaIlbl CO3JaHUS TPAHCTEHHBIX 4 ) )
OpraHU3MOB

Tema 43 ['eneTnueckas UHXKEHEPHUS B pACTEHUEBOICTBE 6 6

Ha npomexyTouHyt0 arTecTanuo OTBOAUTCA 27 4acoB.

Conep:xaHue TMCUMILINHBI (0OUHOE 00y4eHHe)




Homep Tembl

Conep:xaHue TeMbl

Tema 1

Knerka - C¢AMHUIA HACJICACTBCHHOCTH MHOT'OKJICTOYHOI'O OpraHu3ma. I'esnt
paCTHTeHBHOfI KJICTKH JIOKAJIM30BaHbI B AAPC, MUTOXOHAPHUAX U IIJIACTHUAAX.

Tema 2

PasznuyaroT 1Ba THIA KJIETOK - 9yKapHOTUYECKHE U ITpokapuoTuyeckue. Jlaércs
0COOEHHOCTH JIOKATU3AIMH U MIepeiadll TOTOMCTBY T€HOB 3THUX THUIIOB KJIETOK.

Tema 3

XapakTeprucTHKa ATANOB KJIETOYHOTO 1IUKIa, n3MeHeHue conaepxanus JJTHK,
nuddepennmpoBka u neaudepeHImpoBKa COMaTUUECKUX KIETOK. AMUTO3 -
HEpaBHOMEPHOE paclipe/ieJIeHle FreHeTUUeCKOoro Marepuana. Muros -
paBHOMEpHOE pacmpe/esieHne AepHbIX TeHOB. Ha MUTO3€ OCHOBaHO
dbopMHupoBaHKE TKaHEH M OPraHOB, BET€TaTUBHOE pa3MHOXKeHHe. Meio3
oOecrnieunBaeT yMeHbIlIeHne Habopa XpOMOCOM B JIBa pa3a U Ka3HOKa4YeCTBEHHOCTh
00pa3yeMbIX rarIONAHbIX KJIETOK. DTOT THII JEJICHHUS SBIISETCS COCTAaBHOM YacTb.
nporecca 00pa3oBaHus TaMe. - CIIOPOreHesa.

Tema 4

OO0pa3oBaHue MOJOBBIX KJIETOK CKIIAIBIBACTCS M3 JIBYX TOCIIEIOBATEIBHBIX 3TAllOB
- CIIOpOTeHe3a U raMeTorenesa. Jlaéres reHeTnueckas XapakTepuCTHKa
MHUKPOCTIOPOT€HE3a M MUKpOTaMeToreHe3a, MaKpoCIoporeHesa u
MaKpOTraMeTOreHe3a.

Tema 5

MuTo3 - HenpsAMoe IeJIeHUEKIIETOK,, MpeArnoiaraiee GopMUpoOBaHUE
TeHETUYECKU OJTHOPOJIHBIX TKaHeH. JIexKUT B OCHOBE BEr€TaTUBHOTO
Pa3MHOXKEHHUS, TPU KOTOPOM HCIIOJIb3YIOTCS pa3iMyHble ClIeYMan3UpOBaHHbIE
OpraHbl M YaCTH PACTEHH, a TaK)Ke YaCTH TKaHEeH (IKCIUIAHTHI).

Tema 6

Meii03 - 0COOBII TUTT JEICHHS KIETOK, SIBJISIOMINNACS YaCThIO MpoIecca
(dbopMUpPOBaHUS TalIONIHBIX PA3HOKAUYECTBEHHBIX TaMerT.

CeMeHHOE pa3MHOXKEHHE NIPENOoJaraeT CIUSHUE Pa3HOKAaYeCTBEHHBIX TaMET ABYX
oco0ei (mepekpECTHOE OMBIUICHUE) MITH OJTHOTO OpraHu3Ma (CaMOOTBIJICHHUE).

Tema 7

['uGpugomornueckuii aHaJIU3 - METOJ] U3YUYCHHS HacJIeICTBeHHOCTH. CHMBOJIHKA,
npeioxenHas ['. Menaenem. JJoMuHaHTHBIE M PELIECCUBHBIE T'€HbI. [ OMO3UTOTHI,
reTepo3uroTel. Cxema ruOpuI0I0THYECKOTO aHaIN3a.

AHanu3upytoiee, BO3BpaTHOE, HACKIIIAOIIEE, PEITUIPOKHOE CKPEIINBAHMS.
3aKoH eIMHO00pa3usi THOPUIOB TIEPBOTO MOKOJICHUS.

Tema &

['uGpunonornyeckuii aHaIu3 OpraHM3MOB, Pa3IUYAIOIINXCS IPYT OT Apyra Mo
JIBYM I1apaM reHOB. 3aKOH pacIIeTJICHHs PU3HAKOB. 3aKOH HE3aBHUCUMOTO
KOMOMHHMPOBAHUS T€HOB U HACJIEIOBAaHUS MPU3HAKOB.

Pacmiennienue no reHOTHITY U JEHOTHUITY.

Tema 9

['uGpunonornyeckuii aHajIu3 OpraHU3MOB, Pa3IUYAIOIINXCS IPYT OT Apyra Mo
TpEM U OOJIBIIEMY YHCTY Map FE€HOB.

Cxema 00pa30BaHUS TUIIOB raMerT.

3aKOH pacileruIeHHus MPU3HAKOB. 3aKOH HE3aBUCUMOT0 KOMOMHUPOBAHUS T€HOB U
HaCJIeJOBaHUsI IPU3HAKOB.

Pacmiennienue no reHOTHITY U JEHOTHUITY.

Tema 10

Hcnonb3oBanne MeTO1a XU-KBAIpaT ISl OIICHKU Pe3yIbTaTOB
TUOPUI0TIOTHYECKOTO aHAIIK3A.
Crenenb cBOOOABI. YPOBEHDb BEPOSTHOCTH.

Tema 11

MHuoxecTBeHHBIN amenu3M. ['amerodutHas, ciopoduTHas u rerepomopdHas
HECOBMECTUMOCTb aJUIeJICH MPHU MOJTOBOM PA3MHOKEHUU PACTECHHIA.




Tema 12

B3anmoneiicTBre HeauenbHBIX TeHOB. KoMIsIeMeHTapHOE - TONOJIHUTEIBLHOE
JNIEUCTBUE T'€HOB.

XapakxTep pacileruieHus 1o (eHOTUIy B pe3yJIbTaTe CKPEIIUBAHUS AUTUOPUTHBIX
OpPraHU3MOB NPU KOMIJIEMEHTAPHOM B3aUMOJIEHCTBUU T€HOB:

9 : 7 - okpacka 1BETKA TyIIUCTOr0 TOPOIIIKa;

9:6:1 - dopma mIoaa THIKBHI;

9:4:3 - okpacka BeHUHKa JIbHA;

9:3:3:1 - okpacka IIBETKa JIOLIEPHBI.

Tema 13

B3aumojeiicTBie HeasblIeIbHbIX T€HOB, MPOSIBIIAIONIEECS B OIaBJICHUH OJHOTO
U3 MPU3HAKOB.

OnuctatudHbii TeH. [ unocraruunelii reH. ['eH-uarnéuTop (cympeccop).
XapakTep pacileruieHus 1o (eHOTUIy B pe3yJIbTaTe CKPEIIUBAHUS AUTUOPUTHBIX
OpPraHU3MOB IIPHU MUCTATUIECKOM B3aUMOJCHCTBUH I€HOB:

12 :3: 1 - okpacka 3epHOBKH OBCa, IJI0/1a THIKBHI;

13 : 3 - okpacka 4denryi JTyKOBHIIbI, 3€PHOBKU KYKYPY3bl.

Tema 14

B3aumopeiicTBie paBHO3HAUYHBIX HEalbJIEIbHBIX T€HOB, MIPOsBIIstoLIeecs B Oosee
WJIM MEHEee CHJIbHOM TMPOSIBICHUU ONpeeIEHHOr0 Mpu3HakKa. TpaHcrpeccuu.
KymynsaTuBHas Wiy HEKyMyJIITUBHAS OJTUMEPHSL.

HacnenoBaHnue okpacku 3epHOBKH MIIEHUIIBI 00YCIOBICHO COYETAHUEM JBYX Map
T€HOB KYMYJIATUBHOT'O JI€UCTBHUS:

4 TOMUHUHTHBIX MTOJIMMEPHBIX F'€Ha B TEHOTHUIIE - TEMHO-KpaCHas OKpacka
3€pHOBKU;

3 TOMHUHUHTHBIX MOJMMEPHBIX T€Ha B TEHOTHIIE - KpacHasi OKpacKka 3epHOBKH;

2 TOMMHHUHTHBIX IOJJUMEPHBIX T'€HA B TEHOTHUIIE - CBETJIO-KpacHasi OKpacka
3€pHOBKU;

| TOMUHUHTHBIN OJTUMEPHBIN T'€H B TEHOTHIIE - OJIETHO-KpacHasi OKpacka
3€pHOBKU;

BCE PELIeCCUBHBIE T€HBI B TEHOTHIIE - Oelasi OKpacka.

[Tpu HeKYyMYJIATHBHON MOJIUMEPUU MPOSBICHHUE MTPU3HAKA 3aBUCUT OT HAIMYUS
WJIM OTCYTCTBHUS JOMHUHATHOTO TeHa (T€HOB) - €CTh TeH (T€HBI) - €CTh IPHU3HAK, HET
JIOMUHUHTHOTO TeHa (T€HOB) - HET IIPU3HAKa, HaIpUMep:

A1A1A2A2 - spoBas dopma;

Alala2a?2 - spoBast popma;

alala2a2 - ozumas ¢popma.




Tema 15

3aKOHOMEPHOCTH, YCTaHOBJIEHHbIE T. Mopranom.

1.I'eHbl HaXOAATCA B XpOMOCOMAX.

2.I'eHbl pacnogoXeHbl B XpOMOCOME B JIMHEMHOW MOCIEI0BATEIIBHOCTH.

3. PaznuuHbIie XpOMOCOMBI COAEPKAT HEOAUHAKOBOE YMCII0 reHoB. Kpome Toro,
HaOOp reHOB KaXKJ10M U3 HETOMOJIOTHYHBIX XPOMOCOM YHHUKAJIEH.

4.I'eHbl OJTHOM XpPOMOCOMBI 00Pa3yIOT IPYIITY CIEIUICHHS, TO €CTh HACIETYIOTCS
MIPEUMYIIECTBEHHO CIIETIEHO (COBMECTHO), OJ1aroiapsi 4emMy MpOUCXOIUT
CLETUIEHHOE HacJeI0BaHUE HEKOTOPBIX MPU3HAKOB.

5.Yucno rpynn cuervieHusi paBHO FaluIouAHOMY YUCITY XPOMOCOM JaHHOTO BHUJA
(y roMoramMeTHOTO T0J1a) itk Oosibiie Ha 1 (y TeTeporaMeTHOro moJja).
6.CuernieHre HapylaeTcsl B pe3ysibTare KpOCCUHIOBEPA, Y4aCTOTa KOTOPOTO MPsIMO
POMOPIMOHANIEHA PACCTOSIHUIO MEXKIY TeHAMU B XpOMOcoMe (II03TOMY cujia
CLETUICHUSI HAaXOAUTCSA B 00paTHON 3aBUCUMOCTH OT PACCTOSIHUS MEX1y TeHaMu ).
7.Anneny reHOB 3aHUMAIOT OJMHAKOBBIE JIOKYChl B TOMOJIOTUYHBIX XPOMOCOMAX.
8. Kaxx1p1it OMOI0THYECKUA BUT XapaKTEPU3YETCs ONpeIeIEHHBIM HA0OpOM
XpPOMOCOM — KapUOTHIIOM.

I'pynna cuennenus. [lonHoe u HenonHoe cueruieHue. KpoccuHrosep.
KpoccoBepHble 1 HEKpOCCOBEpHBIE raMeThl. PekoMOMHaHTHBIE 0COOH.
['eHeTnyeckue KapThl XPOMOCOM.

Tema 16

[TomoBbIE XPOMOCOMBI MATEPUHCKUX U OTIIOBCKUX OpraHn3MoB. OcOOEHHOCTh
IPOSIBJIEHUS T€HOB, JIOKAIIM30BAHHBIX B X-XpOMOCOMeE. | eMU3UTOTHOCTD.
HacnencrBennsie 3a060s1eBaHus.

Tema 17

NuGpuauHT (MHITYXT) - OJU3KOPOACTBEHHOE CKpelnBaHue. BpeaHsie u
netanbHbIe TeHbI. UHOpeaHas nenpeccus. MHOpeTHBI MUHUMYM.

Tema 18

I'ereposucubiii b dext. ['nopunpt F1. PenpoaykTHBHBIN, BEreTaTUBHBIMH,
aJlanTaIlMOHHBINA TUITBI TeTepo3uca. Teopun 3¢dekTa rerepos3uca:
JOMUHHPOBAHUS, CBEPXIOMUHUPOBAHHUS, aITATAMEHTAIBHBIX YPPEKTOB.
3akpenuTenb CTepUIBHOCTU. BoccTaHOBUTENH PEPTHIILHOCTH.

Tema 19

Bce xuBbIe opraHu3Mbl, 61arogaps MOCTOSTHHO JIEWCTBYIONIEH KOMOMHATUBHON U
MYTallMOHHON U3MEHYMBOCTH, MEIJIEHHO U MIOCTENEHHO MTPe0Opa30BhIBAINCEH U
COBEPUICHCTBOBAJIUCH B COOTBETCTBUH C OKPYKAIOIIUMHU YCIOBUSIMU U
MOJIBEPTAJIUCh €CTECTBEHHOMY O0TOOpY.

EcTtecTBeHHBIN OTOOP OCYIIECTBISIETCS Yepe3 CI0KHOE B3aUMOJICHCTBUE
OpPTaHU3MOB JIPYT C IPYrOM U € (pakKTOpamMu HEKUBOM MPUPOABL. ITH
B3aUMOOTHOIIICHUS JlapBUH Ha3Bas OOPHOOIA 3a CYIIEeCTBOBAHHE.

EcTecTBeHHBII 0TOOP M30JUPOBAHHBIX PA3HOBUIHOCTEH B Pa3TMYAIOIINXCS
YCIIOBUSIX CYIIECTBOBAHUS OCTENEHHO BEET K IUBEPreHIINU (PaCXOXKACHUIO)
MPU3HAKOB 3TUX PA3HOBUIHOCTEHN U K BUI000Pa30BaHHUIO.

Tema 20

Momudukanronnas (peHoTunuueckas) I3MEHYUBOCTh — W3MEHEHUS B
OpraHu3Me, CBsI3aHHbIE C U3MEHEHHEM (DEHOTHUIA BCIICACTBUE BIUSHUS
OKPYXaIoIIeH Cpeabl.

[Ipenen nposiBienus MoAU(PUKAIIMOHHON U3MEHUNBOCTH OpraHU3Ma Ipu
HEU3MEHHOM IeHOTHUIIe — HOpMa peakuuu. OakTHuecku HopMa peaKkIuu —
CHEKTP BO3MOXHBIX YPOBHEH IKCIIPECCUU T€HOB, U3 KOTOPOTO BHIOMpAETCS
YPOBEHB IKCIPECCUH, HANOO0Iee MOIXOSAIINN 1)1 TAHHBIX YCIOBHM OKpYyXKaromen
CpEIIbL.

BapuanuoHHbIi psiI.

Bapuanuonnas xkpuBasi.

CrarucTrueckue mapaMeTphbl BapHallMOHHONW KpUBOU (CpeaHsis apudMeTHIecKas,
JUCTiepcusi, CTAaHJapTHOE OTKIIOHEHHUE, OlIiOKa cpeiHel apudmenyeckoii,

K03 pUIMEeHT Bapuaium).




Tema 21

MyTanus - pe3koe HaclienyeMoe u3MeHeHue. MyTareHsl.
Knaccudukanus MmyTanuii:

BpE/IHbIC U T0JIE3HbIE,

MOpdosIoTHUeCKHE 1 OUOXUMUYECKHUE,

XPOMOCOMHBIE U T€HHBIE,

JeNelnu, TyTUIMKalud, UHBEPCUU, TPAHCIOKAILIUH.

Tema 22

[Momunonaus - N3MEHEHNE KOJTMYECTBA XPOMOCOM.

ABTOTOJUTUIONTBI (TAIUIOU/IbI, AUIIIOUIBI, TPUILIIOUIBI, TETPATUIOHIBL,
NEHTAIUIONIbl, TEKCATUIOU/IbI, TeNITAIION Ibl, OKTAIUIOMIBI U JIP).

B kieTkax aBTONOJIMILIOUIHBIX OPTaHU3MOB IIPOU3O0IILIO KPATHOE YBETHMUEHHE TaK
Ha3bIBAEMOT'0 OCHOBHOT'O YHCJIa XPOMOCOM (X), KOTOPOE yKa3bIBaeT Ha
KOJINYECTBO XPOMOCOM B MCXOJHOM HaOOpe, Ha OCHOBE KOTOPOTO B 3BOJIIOLIUHI
NPOMCXOUIIA TOTUIUIONAN3ALINS JaHHOTO BUAA. Tak, MOMUIUIOUIHBIN ps BUAOB
poJia MIICHULBI XapaKTepU3YIOTCS CIEAYIONMMHA HabopaMu XpOMOCOM: y
JBY3€pHSIHKU — 14, y TBepAoi NieHuLbl — 28, y MArkoi — 42.
ANTOTIONUTIUION Il — TIOJMITIONAHBIE PACTEHHS, OJTYUYECHHBIEC B PE3yJIbTaTe
KPaTHOTO YBEJIIMYECHHUSI TEHOMAa OpraHu3Ma, BO3HUKIIIETO B PE3yJIbTaTe OTIAJICHHON
MEKBUIOBOI MITH MEXKPOJI0BOM rubpuan3anuu. YacTHbIN cioyyaid
QIONIOUIIONTUH - aMpuauIIonpl. AMQUINIIION]] — TUIOAOBUTHIN
rHOPUIHBINA OpraHu3M , COYETAIOUIHA MOJTHBIE TUTUIONIHBIE HA0OPBI XPOMOCOM
000X POAUTENHCKUX BUJIOB.

B cenexunu aMmpuaumiIonsl HCTIONB3YIOTCS I 00eCTIeYeHHs TUI0A0BUTOCTH
(IpeooeHus CTePUILHOCTH) MEKBUIOBBIX THOPH/IOB.

B pesynbrare ckpemuBanus T€pHa Prunus spinosa ¢ anerdoii Prunus divaricata
UCCIIEIOBATEIH SKCIIEPUMEHTAIBHO MOIYYHUIIH KyJIbTYpHYIO CIMBY Prunus
domestica, TOXXIECTBEHHYIO OOBIYHOM!.

Panc — ectecTBeHHBIN aM(DUIUIIION]T, B IPOMCXOXKACHUN KOTOPOTO y4yacTBOBaIa
cypenuia (2n = 20, renom AA) u xanycta (2n = 18, reaom CC).

TputHkane — aMpUANIIIONA MEXTYy POXKBIO U MIICHUIICH.
[Mienn4HO-NIBIpeitHbIe THOPHUIBI — aM()UIUIIION]] MEXK/TY MIICHULICH U TBIPEEM.
Hanpumep, padanobpaccuka (aMpUIUTUION]T peAeyHO-KayCTHBIN THOpUI,
cuHTesupoBanHbli ['.J]. Kapnieuenko) Obuta moydeHa myTeM CKpeluBaHHEeM
penbku (2n = 18) u kamyctsl (2n = 18). XpoMocoMbI pebki 0003HaYaI0TCS
cuMBOJIOM R, a XpomocoMsI KarycTsl — cuMBOJIOM B. IlepBoHauansHO
NOJTYYECHHBIH aM(pHUraruion1 uMes reHoMHy1o Gopmyiy 9R + 9B. OtoT opranuzm
ObUT OECIUIOAHBIM, TOCKOJIBKY B Mei03€ 00pa30BbIBATIOCH 18 YHUBAJICHTOB U HU
onHoro 6uBasnenra. [Ipu ynBoenun xpomocom O0b1 onyudeH ampuaumiona: (9R
+9B) + (9R + 9B) — 18R + 18B. VY 31010 0Opranusma kaxmiaas XpoMocoma
npejcTaBIeHa napoil TOMOJIOroB, 4TO 00eCIeunIo HOpMalbHOe 00pa3oBaHue
OMBAJICHTOB M HOPMAJILHYIO CETperaiuio xpomocoM B meitoze: 18R + 18B — (9R
+9B) + (9R + 9B).

AHEYIUIOU/1bl — OpPTaHU3MBbl, UMEIOIINE B OCHOBHOM Ha0Ope YBEIMUCHHOE UITH
YMEHBIIEHHOE, HO HE KpPaTHOE ralljIOnIHOMY, YHUCIIO XPOMOCOM. B 3aBucumMocTu
OT TOr'0, IIPOU3OLIIJIO YMEHBIICHNUE WU YBEIIMUEHHUE YUCIIA XPOMOCOM I10
CPAaBHEHHUIO C ONPEEIEHHBIM YPOBHEM IUIOUAHOCTH: TPUCOMHUKH (2n +1),
TeTpacoMuku (2n + 2), MOoHOCOMHKH (2n — 1), Hymnmucomuku (2n — 2).
AHEYIUTOU/IbI UCTIOJIB3YIOT /I MOHOCOMHOTI'O aHaJIM3a, YTOObI YCTAaHOBHUTD
JIOKAJIM3aLHUI0 T€HOB B ONIPEACIEHHBIX XPOMOCOMaX.




Tema 23

CkpemmBaHue MEXIy OpraHu3MaMu, OTHOCSIITUMUCS K Pa3HBIM BHJIaM WUJTH
poaam, Ha3bIBaCTCS OTIAJICHHON ruOpuan3anuei. Lleas oTnaneHHoM
THOPUIA3AITIN COCTOUT B CO3JJaHUU 0COOEH, COUeTaIONMUX B ceOe IICHHBIC
MPU3HAKU M CBOMCTBA Pa3HbIX BUIOB. [IpoBouTCs rubpuan3aus KyabTypHBIX
BHJIOB C TIPEJICTABUTEIISIMHU TUKUX, & TAK)KE CKPEIIMBAHUE PACTEHUH,
OTHOCSIIUXCS K Pa3HBIM KYJbTYPHBIM BHJIaM WU pojaM. J[ukue copoanan
00J1a1a10T 1IEIBIM PSIOM MPU3HAKOB, KOTOPHIE C1a00 BBIPAKEHBI WIIH COBEPIIICHHO
OTCYTCTBYIOT Y KYJIbTYPHBIX PACTEHUI. DTO MPEXKJIE BCETO YCTOMUYHUBOCTH K
Pa3IMYHBIM SKCTPEMATBHBIM YCIOBHSAM IIPOU3PACTAHMS - XOJIOAY, 3aCyXe, JKape,
3aCOJICHUIO, BPEIUTEISIM, OOJIC3HSIM.

['eHEeTHKY U CeNeKIIMOHEPHI JOCTHUTIIN 3HAYUTEIHHBIX YCTIEXOB B MPEOI0JICHUN
HECOBMECTUMOCTH TP OTJATICHHOW THOPUIN3AIIMHN U TIOBBIIIICHUN
YKU3HECTIOCOOHOCTH THOpHUIHBIX ceMsiH. Hanbomnee 3¢ hekTHBHBIMU TpreMaMu
MOBBIIICHHSI )KU3HECTTOCOOHOCTH THOPUIHBIX CEMSH SIBIIIOTCS: 1) MEeTO
KYJbTUBUPOBAHUSA N Vitro M30JUPOBAHHBIX 3aPOJIBIIICH M CEMEHHOTO 3a4aTKa; 2)
COBMECTUMOE KyJIbTUBUPOBAHUE 3apOJIbIIIA M HIOCTIEPMA, PHU KOTOPOM UMEET
MECTO TIOJIE3HOE€ MEHTOPHOE JCHCTBUE MOCIIEIHET0 Ha OpMUPOBAHUE IMOPHUOHA;
3) KyJIbTypa CEMEHHBIX 3a4aTKOB C IEJIbI0 TTOJITYYCHUS )KU3HECTIOCOOHBIX
3apoaplliei; 4) UCIOIB30BAaHNUE TATIOUTHBIX 3apOIBIIIEH ¢ TTOCIICTYIONIEH UX
MOJIMTUTOMAN3AIIMEH; 5) epeBoi THOPUIOB C TUTIIIOMIHOTO Ha TETPATUION THBIH
WJIM C TPUTUJIOMTHOTO Ha TeKCAIJIONIHBIN YPOBHHU.

Tema 24

[Tomynsmmst — COBOKYITHOCTH 0COO€H

OTIpEeIeNIEHHOTO BH/Ia, HACENSIONIMX ONpEAENICHHYIO TEPPUTOPHUIO U CBOOOIHO
CKPEIINBAIOIIUXCS IPYT C IPYTOM.

I'eneTrka nmonmyJysiuid U3y4daeT pacupeiesICHUEe 4YacTOT aJleNield U UX U3MEHEHUE
MOJT BJMSIHUEM JBUKYIIUX CHJT SBOJIOIUH.

CyMMa 4acTOT IOMHUHAHTHOTO (PA) U PEIecCUBHOTO (qa) TCHOB paBHA €IUHUIIC.
3akon Xapau-BaitHOepra: cymma KBajipaTa 4aTOThl JOMUHAHTHOTO TeHa (AA),
YABOEHHOTO MPOU3BEIACHHS YaCTOT JOMUHAHTHOIO U PELIECCUBHOTO TeHOB (Aa),
KBaJpaTa 4aCTOTHI PEIIECCHBHOTO TCHOB (aa) paBHA €IMHMIIC.

Tema 25

[Tomynsuus - )KUBOK OpPraHu3M, IIOCTOSTHHO Pa3BUBAIOIINICS, U3MEHSIOIIUICS B
OIpEIeIEHHOM HAIPABIICHUH.

OcHoBHBIE (PaKTOPBI IBPIIOIUU TOMYJISIIH:

Myranuun.

OTt60p.

Hpeiid reHos.

Murpauuu.

Tema 26

Knetku comarnueckoii TkaHu 00pa3oBaHbI B pe3yIbTaTe MUTOTHYECKOTO ACTICHHUS,
KOTOpPOE MpeoaracT paBHOMEPHOE pacIpeesIeHus SIEPHOTO HACIEACTBEHHOTO
MaTepHaia U KOTopoe 00yCIIOBIMBAET FEHETUUECKYIO OHOPOJIHOCTD KIETOK
COMAaTHUYECKUX TKAHEH.

3TO CBOMCTBO COMATUYECKUX PACTUTEIIBHBIX KJIETOK ITO3BOJISIET B MTOJHON Mepe
peanu3oBaTh NPUCYIIYI0 UM T'€HETUYECKYI0 HHPOPMALIUIO, 00ECTICUHBAIOLIYIO UX
T QepeHIIMPOBKY U JalbHEHIIee pa3BUTHE O LEJIOT0 OpraHu3Ma.
Ob6s3arenbHOI 0COOCHHOCTBIO TOTUIIOTEHTHOM TpaHC(hOpMaIK PACTUTEIBHBIX
KJIETOK sBisgeTcs neauddepeHnuunans, T. €. BO3BpaT CIEIHATU3UPOBAHHON KIICTKU
Ha YPOBEHb MEPUCTEMATUYECKOTO COCTOSHHSI, COMTPOBOKIAIOIIUICS YIPOIICHHEM
CTPYKTYpBI, pelyKIHel BaKyOJId, HI3MEHEHUSIMH COCTaBa M KOJIMYECTBA OPTaHeIT
u T. 1. JlenudepeHnuanus npeonpeaessieT nepexoa KJIeTKH B
MEPHCTEMAaTUIECKOE COCTOSTHIE U CITIOCOOHOCTh K HOBOU (hOpMOOOpa30BaTENLHOM
JeSITeIbHOCTH.
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Tema 27

OHTOreHe3 — COBOKYIMHOCTB IOCIIEA0BATENbHBIX MOP(OIOTHIECKUX U
OMOXMMHYECKUX MpeoOpa3zoBaHuil, MpeTepreBaeMbIX OPIraHU3MOM OT
OILTI0IOTBOPEHUS (TIPH MOJIOBOM Pa3MHOXKEHHUH) WM OT MOMEHTa OTAEJIEHUS OT
MaTepUHCKON 0co0u (TIpu OECIIoIOM pa3MHOKEHWH) 10 KOHIIA KU3HH.

B xone oHTOreHe3a mpoucXoAauT MPOLEce peaan3alii NreHeTHIeCKON
uH(dOpMaIUH, TTOJTYICHHON OT POAUTEIICH.

Paznen coBpemeHHO# OMOI0THH, N3YYaIONTUi OHTOTEHE3, HAa3bIBACTCS OMOIOTHEN
Pa3BUTHA; HAaYAJIbHBIE 3TAIlbl OHTOI'€HE3a — AMOPUOTEHE3 — HU3YYaroTCs TaKKe
AMOPHOJIOTHEH.

Y ceMeHHBIX pacTeHUI K SMOPHOHAILHOMY Pa3BUTHUIO OTHOCST MPOIIECCHI
Pa3BUTHUA 3apO/IbIIIA, TPOUCXOASIINE B CEMEHH.

Tema 28

JuddepenunanbHas SKCIPECCUs TEHOB, T. €. PEryJslusi X aKTUBHOCTH B
3aBHCUMOCTH OT CUTHAJIOB, IOCTYMAIOIINX U3BHE, MOXKET IPOMCXOIUTh HA YPOBHE
J110060T0 U3BECTHOTO MATPUYHOTO MPOIecca: PEIUIMKALINHY, TPAHCKPHUIILINY,
TPaAHCIISIIUY, a TaKxke B npouecce cozpeBanus UPHK v nonmunentuaneix nene,
00pa3yIOIMXCs B pe3yIbTaTe TPAHCIISALHH.

Perynsiuus sxkcpeccuy TeHOB MO3BOJISIET KJIETKAaM KOHTPOJIMPOBATH COOCTBEHHYIO
CTPYKTYpY u (pYHKIIHIO, SIBIISIETCS OCHOBOM TU(HEPEHIIUPOBKHU KIETOK,
MopdoreHesa u ajanTaluu.

DKcrpeccusi TeHa MOXKET peryJIipoBaThCs Ha pa3HbIX 3tanax. OHaKo B
OOJIBIIMHCTBE CITyYaeB KJIIOUEBBIM 3TANIOM PETYJISIIIMU SKCIPECCHU T€HOB
SIBIISICTCS TPAHCKPHUIIIHS, TO3TOMY B OCHOBE U (hepeHInaTbHON IKCIPECCUN
T'€HOB OYEHb YaCTO JICKUT JU(PepeHIranbHas TPAaHCKPUIIIUS TeHOB.

Cama no ce6e PHK-nonmmepasa He criocoOHa pacro3HaBaTh, KakKie HIMEHHO T'€HBI
HY>XHO TPAaHCKpUOHPOBATh B JaHHBIH MOMEHT. [loMoraloT eii genatb 3To OenKH.
OtH OeNKH Ha3bIBAIOTCS TPAHCKPUIIIIMOHHBIMU (akTopaMu. PerynstopHbie 6enku
CHOCOOHBI CBSI3bIBATh Pa3HbIE YUACTKH IeHa, 3aKpbiBaTh myTh PHK-momumepase
(pempeccop — MoIaBUTENb), OSITKN — YCUITUTEINH.

Cy1iecTByeT MHOXKECTBO CITIOCOOOB aKTUBAIMK (MHAKTUBAIUH) OenKkoB. OqHAKO
Yalie BCero ATOT MPOLECC CBA3aH ¢ (POpMUPOBAHUEM OEIKOB, T. €. IPUCOEAMHEHHUE
docaTtHo# rpynnsl. PochonrpoBanre MPUBOAUT K U3MEHEHUIO KOHPHUTYpaIuu
Oemnka, T. €. U3MEHEHHUIO (PYHKIMU. DTO MPOUCXOAMT 3a CUET TOro, UTO (pocdarHas
IpyIIa JIETKO AUCCOLMUPYET U MpUoOpeTaeT CHIIbHBIN 3apsia. Cneundudeckue
depmenTsl, obecnieunBatomue GochoaupoBaHre OEIKOB, HA3bIBACTCS
NPOTEUHKHUHA3aAMH.

Bce curnainel mpuHATO YCIOBHO MOAPA3ACIATh HA XUMHUECKUE U (PU3HYECKHE.
XHUMHUUYECKUE CUTHAJIBI — MOJIEKYJIBI, UX HOHBL. B X071€ B3aUMOAENCTBHS C
XUMHUYECKHM CUTHAJIOM PELEeNTOp 00pa3yeT ¢ HUM KOMILJIEKC, & TIOTOM PELEnTop
MEHsIET CBOIO KOH(OpMalIKIo, ClIeI0BaTeNbHO, 1 QyHKIHI0. Perentop —
YyBCTBUTENbHAsI MOJIeKyia. DU3NUYECKU CUTHANl — YPOBEHb TEMIIEPATYPHhl, CBET
(KBaHT CBeTa), 3BYK, MEXaHMUECKOE JJaBJICHUE U JIP.

JKu3HEHHBIH LUK TOKPHITOCEMEHHOTO PACTEHHSI XapaKTepU3yeTcs IpoLeccaMu
(bopMHpOBaHUS U Pa3BUTHSI OPTaHOB, T.€. OPTraHOTEHE30M, KOTIa
NOCJIEIOBATENIBHO peaTu3yeTcsl HaclaeICTBeHHas: HH(popMarus,
3arporpaMMHpOBAHHAs B TEHOTHIIE: Pa3BUTHE 3apoblia, popMupoBaHue
CEeMEHH, pa3BUTHE MTOYKU, KOPHSI, CTEOJISI U PENPOAYKTUBHBIX OPTaHOB.

[Ipornece 3aknaaku, pocTa U pa3BUTHS OPraHOB PACTEHUS HA3bIBAIOT
Mopdorene3om. Bee 3T mporiecchl 3aBUCAT OT F€HETUYECKOM MPOrpaMMbl
MH/IMBUAYAIBHOTO Pa3BUTHSA, TI0J] KOTOPOH OHUMAIOT COBOKYITHOCTH I'€HOB,
OTIpeNIeNIAIONINX CTAHOBJIEHUE OPraHU3Ma OT OIJIOZJOTBOPEHHOH SIMIIEKIIETKH 710
B3pOCJI0i 0cOOU. X0J1 OHTOTeHE3a y 3yKapuOT HAXOIUTCS MOJT KOHTPOJIEM
MHOTOCTYTIEHYATON KAaCKaJHOM PETyJISINH BKIIOYCHUSA-BBIKIIOYECHUS paOOTHI
OT/JCNIbHBIX TCHOB.

11



Tema 29

Perynsius akTHBHOCTH B 3aBUCHMOCTH OT BO3/I€HCTBHUS MOCTYHAIOIINX CUTHAJIOB
MOJKET IMPOUCXOAUTH HA YPOBHE JI0OOT0 U3BECTHOIO MaTPUYHOIO MpoLecca:
peIUIMKaIiK, TPAHCKPHUIILIUH, TPAHCIIALIUHY, a TAK)KE B IIPOLIECCE CO3PEBAHUS
nPHK u nonumnentuaHeIx menei, 00pa3yrommxcs B pe3yabTaTe TPAHCIISIHH.
Bce curnainbl mpUHSTO YCIOBHO NOAPA3AEATh HA XUMUUECKHE U (PU3HUECKUE.
XUMHUYECKUE CUTHAJIBI — MOJIEKYJIbI, UX MOHBI. B X01e B3auMoIeCTBHS C
XUMHYECKUM CUTHAJIOM pElEnTOop 00pa3yeT ¢ HUM KOMIUIEKC, a TOTOM peLenTop
MEHSIET CBOIO KOH(opMaluio, cieoBaTeNbHo, U GyHKIuI0. PenenTop —
YyBCTBHUTEbHAS MoJieKya. DU3nueckuii CurHai — ypoBeHb TeMIEpaTyphl, CBET
(KBaHT CBeTa), 3BYK, MEXaHHMUECKOE JIaBJICHUE U JIP.

B arpoHoMuueckoil nmpakTuke B KaueCTBE PEryysiTopa CUTHAIOB AKCIPECCUN
TEHOB SABJIAIOTS TEXHOJIOTMUECKHE MPUEMBI - CPOK ITOCEBA, HOPMa BBICEBA,
ya00peHus, peryasTopbl pOcTa, IECUKAaHTHI U Ap.
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Tema 30

[TepBbIit SMOUPUUECKHUI 3TANl Pa3BUTHSI OMOTEXHOJIOTMH HACUUTHIBACT
HECKOJIBKO ThICSIUeNeTuid. B Teuenue 3toro
JUIUTEIHHOTO MepHOa HalIU MPEAKU HCIOIb30BAIN MUKPOOHUOIOTUYECKY IO
dbepMeHTauIo 111 COXpaHEHUS MTPOIYKTOB MUTAHUS (TIOyYeHHE
ChIpa M yKcyca), AJIsl yIyUlIeHHUs] BKYCOBBIX U MUTATEIbHBIX KAUeCTB MUIIH
(BbINeyKa xjeda), a TakKe AJIsl IPOU3BOACTBA CIIUPTHBIX HAITUTKOB U IPYTUX
MPOAYKTOB, 00J1a/1al0IUX HOBBIMH CBONCTBaMHU.

BTtopoii sTarn 6MOTEXHOIOTHN — STHOJIOTHYECKUN — CBSI3aH C PA3BUTHEM
MHUKPOOHMOJIOTHH; OH OXBaThIBACT BTOPYIO MOJIOBUHY XIX — mepByto TpeTh XX B.
B xonue XIX B. JIyu [TacTtep ycTaHOBHII pOJIb MUKPOOPTaHU3MOB B IpoIieccax
OpO’KeHHUA U TI0Ka3aJl y4acThe OTJEIbHBIX BUJIOB MUKPOOOB
B MIOJTyUYE€HUU XUMUYECKUX BelecTB. Ero nccienoBaHus Jeriu B OCHOBY
MIPOM3BOJICTBA PA3IUYHBIX OPraHMYECKUX pacTBOPUTENEH: sTaHOa, OyTaHoa,
M30IpONaHoja, alleTOHA U3 PACTUTEIbHBIX YIJIEBOJAOB B aHAPOOHBIX YCIOBUSX C
MCIIOJIb30BaHUEM Pa3HbBIX BHJIOB MUKPOOPraHM3MOB. Vcrionb3oBaHue
MUKPOOPTraHU3MOB CTaJIO0 BEyIMM HalpaBJI€HUEM MOTYUYSHHs TIIHIIEpUHA,
KOTOPBIN SIBJISJICSI OCHOBOM IIPU MPOU3BOJICTBE B3PHIBUATHIX BEIIECTB,
OpraHMYECKUX KHUCIIOT, CUpTa. B 3TOT nmepuox Op110 HAYaTO U3rOTOBJICHUE
MIPECCOBAHHBIX MUILEBBIX APOXIKEH.

Tpetwnii aTan pa3BUTHS OMOTEXHOJIOTHH (OMOTEXHUUECKHI) CBSI3aH C
MIPOU3BOJCTBOM aHTUOMOTUKOB, COBEPIIEHCTBOBAHUEM TEXHOJIOTUU
MPOU3BOCTBA OHorasa.

CoBpeMeHHBIN, YETBEPTHIN ATAll pa3BUTHS OMOTEXHOJIOTHH — T€HHO-
TEXHUYECKUi— MPUXOAUTCA Ha nocieaaue 70 JeT, Koraa HauaJik pa3BUBATHCS €€
HOBBIE HaIPaBJIEHUS, MOTYYUBIINE BHEPEHNE B PA3IIUYHBIX OTPACISAX HAPOIHOTO
XO035MCTBa:

— B CEJIbCKOM XO3SICTBE — MMOYy4eHHE HOBBIX IITAMMOB, HOBbIE METO/IbI
CEJIEKIIH PAaCTeHUI U )KMBOTHBIX, B TOM YHCJIE KIIOHUPOBAHUE;

— XUMHUYECKOM MPOMBIIIIEHHOCTH — MOJIy4€HNE OPraHUYECKUX KUCIIOT,
npuMeHeHre (epMEHTOB B COCTaBE MOIOIINX CPE/CTB;

— DHEPreTUKE — yBEIMYCHHE IMOTPeOIeHns Onorasa, KpyrmHoMac-
mTabHOE MPOU3BOJCTBO ATAHOJA U IPUMEHEHHE €r0 B KAUECTBE TOIUIMBA,

— KOHTPOJIE 32 COCTOSTHUEM OKpY>Kalollel cpeibl pa3paboTka METO/I0B
TECTUPOBAHUS 1 MOHUTOPUHTA, YCOBEPILIEHCTBOBAHHE MEPEPaOOTKH
MPOMBIIIIEHHBIX OTXO0/I0B;

— MUILEBON MPOMBIIUIEHHOCTH — IPUMEHEHHE HOBBIX CIIOCOOOB Tie-
pepadOTKH U XpaHEHUs MUIIEBBIX MPOTYKTOB, MOJyYeHHUE MUIIEBBIX T00aBOK,
aAMUHOKHCIIOT, (DEpPMEHTOB, YIIaKOBOK;

— MaTepUalIOBEICHUN — MUKPOOHOJIOTHYECKOE PA3I0KEHHUE PY/I, TOTYUCHHE
He(TH;

— MEJIULIMHE — HOBBIE JUarHOCTUYECKHE METO/IbI U JIEKAPCTBEHHBIE CPEJICTBA;

— KOCMHUYECKON OMOJIOrHH — pa3ielieHne OMoMaTepHasoB U MOJy4eHHE HOBBIX
OMOTEXHOJIOTHYECKUX MPOJYKTOB.

Tema 31

OCHOBHBIMH HaIPaBJICHUSIMHU PA3BUTH OMOTEXHOJIOTUH CUUTAIOTCS:

CO3/JaHUE HOBBIX BHUJIOB MTPOTYKTOB MUTAHUS U KUBOTHBIX KOPMOB, TIPOU3BOJICTBO
HX;

BBIBE/ICHNE HOBBIX MITAMMOB TOJIE3HBIX MUKPOOPTaHHU3MOB;

CO3/JaHUE HOBBIX MOPOJ )KUBOTHBIX;

BBIBEJICHHE HOBBIX COPTOB PACTEHUM;

CO3/IaHUE ¥ IPUMEHEHHUE TPETapaToB 10 3aIIUTe paCTeHUN OT O0e3Hel 1
BpEIIUTEIICH;

MPUMEHEHNE HOBBIX OMOTEXHOJIOTHYECKHUX METOJIOB TI0 3aIUTE OKPYKAIOMIEH
Cpepbl.
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Tema 32

1. ®oTocuHTE3UPYIOIIHE MUKPOOPTAHU3MBI ITEPCIIEKTUBHBI KaK MPOIYIICHTHI
aMMHaKa, BOJIOpoJia, Oesrka 1 psijia OpraHuIeCKUX COCTUHCHUH.

2. Co3nana OMOTEXHOIOTHYECKAST TPOMBIIUICHHOCTD JUISI TIOTYYCHUS
aHTUOMOTHKOB, EPMEHTOB, HHTEp(PEpOHA, OPraHUIECKUX KUCIOT U JPYTHUX
METa0O0JIUTOB, MPOIYIEHTAMU KOTOPHIX SIBJISTFOTCS MHOTHE MHUKPOOPTaHU3MBI.

3. ®epmenTHbIe penapaThl Aspergillus oryzae ucronb3yoTcs B MUBOBAPCHHOM
NPOMBIIIJICHHOCTH, a DepMEHTHI A.niger UCIOIB3YIOTCS IIPH MPOU3BOJICTBE H
OCBETJICHUH IIJIOJIOBOSITOTHBIX COKOB M JITAMOHHOM KHCIIOTHI. Bhimieuka
XJ1€000YJIOUHBIX M3CIHN YIyUIIaeTCsl IPH UCTIOIB30BaHUH PepMEHTOB A.oryzae
u A.awamori. bakrepuanpasie pepmenTsl (Bac.subtilis) ncrons3yrores mist
COXpaHEHHS CBEKECTH KOHAUTEPCKHUX M3/CIHIA U TaM, TJIe HeXKeIaTeIeH TITy00Kuid
pacmaj OeNKOBBIX BelecTB. Vcnonp30BaHne PepMEHTHBIX MPETapaToB U3
Bac.subtilis B koHIUTEpCKOM U XJ1€000YIIOYHOM MPOU3BOJICTBE CIIOCOOCTBYET
YITYYIICHUIO Ka4eCTBA M 3aMEJICHHIO MPOIECCca YSPBCTICHHS U3 IEIUN.
Hcnonp30BaHue B MUIIEBOI MPOMBIIUICHHOCTH UCTHHHBIX MOJIOYHOKHUCITBIX
6akrepuii (Bact.bulgaricum, Bact.casei, Streptococcus lactis u ap.) wim ux
KOMOUWHAIHI C IPOXIKAMH MTO3BOJISIET MTOJTyYaTh HE TOJIBKO MOJOYHOKHUCIIBIE, HO U
CHHUIPTOMOJIOYHOKHUCITBIE U KUCIIOOBOIIHBIC IPOXYKTHI. K HUM OoTHOCSATCS
NPOCTOKBAIIIA, MAIIOHH, PSDKEHKA, CMETaHa, TBOPOT, KBAIlIEHHAsI KaITyCTa,
KBaIlICHHBIC OTYPIIbl M IOMHIOPHI, CHIPBI, Ke(hup, KUCIIOe XJIIEOHOE TECTO,
XJICOHBIH KBAac, KyMBIC U IPYTHE MPOAYKTHL. J{JIsl MPUTOTOBIICHHSI TPOCTOKBAIIH U
TBOpora mpumeHstoT Str.lactis, Str.diacetilactis, Str.paracitrovorus,
Bact.acidophilum. ITpu npuroroBiennu Macia UCIOJIB3YIOT apOMATU3UPYIOIIHE
OakTepuu U MOJIOYHOKHCIIBIE CTPEeNTOKOKKHU Str.lactis, Str.cremoris,
Str.diacetilactis, Str.citrovorus, Str.paracitrovorus.

4. B HaIM THU M3TOTABIUBAIOT MUKPOOHOJIOTHYECKUE MTPETIapaThl,
YHHUYTOXKAIOIUE MHOTUX BPETHBIX HACEKOMBIX. C IIOMONIBIO SHTEpOOaKTEpUHA
MO>XHO OOpPOTKCS TTOYTH CO BCeMHU TyceHHuIamu 6adodek. Cpeau Bpeaurenei
TUTO/TIOBO-SITOTHBIX PACTCHUH - SI0JIOHEBast MOJIb, OOSPHIIIHUIIA, 37aTOTIIa3Ka,
KOJIBYATHIH MISTKOTIPSIL, JINCTOBEPTKH U Jp. [IpOTHB KOJIOPaICKOTO KyKa
MIPUMEHSIOT OOBEPHH, a MAPa3UTHIECCKUHN TPUO allIepCOHUIO - TPOTUB
OCIIOKPBUIKH.

Tema 33

brosHepreTrka — MPOU3BOJCTBO SHEPTUH U3 OMOTOIUIMBA PA3JIMYHBIX BUIOB.
BbrosHepreTHKoi cuuTaeTCs MPOU3BOACTBO SHEPTHH KaK U3 TBEP/IBIX BHIOB
OuoTtoruBa (11ena, rpaHyJibl (MEeJUIEThl) U3 JPEBECUHBI, Ty3TH, COJIOMBI U T. II.,
OpHKETHI), TaK U OMOTasa, M KUIKOT0o OMOTOIIINBA PA3IUYHOTO MPOUCXOKICHUS.
B Hacrosiee Bpemsi OnModHEpreTHKa aKTUBHO Pa3BUBAETCS, TaK Kak B ATOM
OTpaciH UCHOIB3YIOTCS BO30OHOBIISIEMBIE PECYPCHI [UTS IOTYUYCHUST DHEPTUU
Pa3IUYHBIX BUJIOB (TEIUIOBOM U AJIEKTpHUeckoii). Ocoboe BHUMaHHUE YIEIsIETCS
MOJTYYCHUIO PA3JIMYHBIX BUIOB OMOTOILTBA M3 OTXOJIOB OMOJIOTHYECKOTO
MIPOMCXOXKICHUS: OMTUIIOK, COJIOMBI, KOPBI, JTy3TH, HaB03a U Tak naiee. Kpome
TOTO, B MHPE aKTUBHO MPOU3BOISATCS JKUIKUE BUIBI OMOTOILUINBA (HAIIpUMED,
Om03TaHO, OMOAN3ENh), KOTOPBIEC MPU3BAHBI 3aMEHUTh TPAJAUIIMOHHBIA OCH3UH U
COJISIPKY B JIBUTATENSIX BHYTPEHHETO CTOPAHUSI.
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Tema 34

Kpuocoxpanenue npumeHsieTcst yisi HEOrPaHUYEHHO JIOJITOTO XPaHEHUs )KUBBIX
KJIETOK, TKAHEW U OPTaHOB B COCTOSTHMM aHa0no3a. OCHOBHBIM MTPU3HAKOM
KPUOCOXpaHEHUS SIBIIsIETCA 00paTUMOe HHTHOUPOBaHUE MPOIIECCOB
KU3HEJESATeNbHOCTU. TOJIbKO B COCTOSIHMU TITyOOKOro aHabno3a, Korja
MOJIHOCTHIO OCTaHABJIUBAIOTCSI OOMEHHbIE, OMOXUMUYECKHE pEeaKLUu U
OTCYTCTBYET XHJIKasl (pa3a, co3qat0TCs YCAOBHS ISl UTUTETLHOTO XPaHEHUs
OHMOJOrMYECKON CUCTEMBI C MOCJIEIYIOIIUM MOJHBIM BO3BPAaTOM €€ K HCXOTHOMY
COCTOSTHHUIO B YCIIOBHSIX HOPMOTEPMUHU.

EnvHCTBEHHO HAJIEKHBIM CPEJCTBOM IS PEIICHUS ATON 3a7auu SBISETCS
rry6okuit xomon (-140°C u Hrke), o0ecreuynBaeMblid ¢ TTOMOIIBIO JKHJIKOTO a30Ta
(-196°C).

baHk ceMsiH coxpaHsieT cyXue ceMeHa IpH 0YeHb HU3KOM TeMIeparType.
CymiecTByeT MHOTO T€HHBIX OaHKOB 10 BCEMY MUPY, HO, MTOKaIyl, CaMbIM
U3BECTHBIM siBiisieTcss BeceMupHoe cemeHoxpannnuie Ha [lInunbeprene,
coznanHoe no uauuaruse OOH B 2006 rony.

baHk TkaHell B BUJie MOYEK U KJIIETOK MEPUCTEMBI COXPAHSIIOTCS MpU
OTpe/ieIEeHHOM CBETOBOM U TEMIIEPATypHOM PEXHUME B MUTATENIbHOI cpee. DTOT
METO/]I UCTIOJIBb3YETCsl ISl COXpaHEHHs] 0€CCEMSHHBIX PaCTEHUI U PaCTeHUH,
KOTOPBIE Pa3MHOKAIOTCS OECIOJIBIM CITIOCOOOM.

baHk mbuTbLIBI. DTOT METOJ] UCTIONB3YETCS MIPU XPAHEHUH TBLIBI[OBOIO 3€pHA.
KpuoxoHcepBaius sBisieTcst BAXKHBIM CIIOCOOOM COXPaHEHHUSI 3apO/IbIIIEBON
IUIa3Mbl PACTEHUH, B YaCTHOCTHU MOJJIepKaHNe MaTepHala, KOTOPbIil MOXHO
MCIIOJIb30BATh JJIsl BEr€TaTUBHOTO BOCCTAHOBJICHUS PACTEHUN. DTO MO3BOJISET
COXpPaHSTh MaTepHajl BUAOB PACTEHUHN, HAXOAIIUXCS HAa TPAaHU UCUE3HOBEHUSI.
Hcnonp3ys 3Ty TEXHUKY, PACTUTENILHOE CeMS WM 3apO/bIII COXpaHIEeTCs IPU
OueHb HU3KHX TemrepaTypax. Kak npaBuio, ero XpaHsr B )UAKOM a30Te MpU
temnepatype -196 °© C. MeTon KpMOKOHCEpBAIlMK TEHETUYECKOTO MaTepraia

3¢ eKTUBEH A5l JOITOCPOUHON BBIJCPIKKH.

Tema 35

I'eHOM - COBOKYITHOCTB HACIEACTBEHHOIO MaTepuaa KJIETKH.

['eHOMBI IPOKApUOT BKIIFOYAIOT JBA TUIA FEHETUUECKUX CTPYKTYP: HYKICOU]
(aHATIOT XPOMOCOMBI) U BHEXPOMOCOMHBIE JIEMEHTHI (TUIa3MHIBI, CIIOCOOHBIE K
aBTOHOMHOM peruinkanuu). B cocras

XPOMOCOMBI BXOJISIT: CTPYKTYPHBIE TeHbl, Kogupytonue 6enku u PHK,
MEXXTE€HHBIE YUaCTKH (CIeiicepsl), peryasTOPHBIE AIEMEHTBI, ONPEACIISIONINE
paboTy reHoB, pa3IUYHbIe MOOMIBEHBIC 3JIEMEHTHI.

I'eHOM 2yKapHOTHYECKON PACTUTEIBLHOMN KIIETKU MIPEACTABIICH SIACPHBIMU T€HAMU
(OombILast 4acTh FeHOMA) U LIUTOIIA3MATUYECKIUMHU TeHaMH (JIOKAIU30BaHbI B
IUTACTUAAX U MUTOXOHIPUSAX).

Tema 36

I'en - yuactok monexynsl JIHK, nmeromuii TeiCAYU- MUJUIMOHBI HYKJIEOTH/IOB.
I'en coctoun u3 cTpykTypHoit yactH, ¢ koropoid PHK-nonumepasa ocymiectsisiet
Tpa"ckpunuuto u-PHK, u perynsaTopHeIxX nociae10BaTeNbHOCTEN.

Omneparop - MeTo cBsi3bIBaHUs pernpeccopa i PHK-nonumepassl.

WupykTop - TeH, CUHTe3UupyIoIuii OeIoK-penpeccop.

IToMoOTOp - Y4acTOK, ONpEESIOIUN PAMKY CUATHIBAHHUS.

DHXaHCcep - CTUMYJIATOP TPAHCKPUIILIUH.

CaiineHcep - CHUXAET WM MOAABIISET TPAHCKPUIILHUIO.

TepmunHaTop - yuacTok, orpannuuBatommii pabory PHK-nonaumepasst u cuntes
u-PHK.
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Tema 37

Permnukanus - ynpoenue monekyisl JJHK nmo momykoHcepBaTUBHOMY THITY,
MPOUCXOJISIIEe B CHHTETHUECKUN IEpUO UHTEP(a3bl.

CtpykTypa ri1a3, peruimkaTuBHasi BUJIKA.

OcHoBHbIe (epMEHTHI peIUIMKAINY - XeJTNKa3a, TOIou30Mepasa, mpaiimasa,
JHK-momumepasa, nurasza; SSB-0emnok, npaiimep, pparmeHT Okaszaku.
JInpupyromas HUTh, OTCTAIOIIAsl HUTh.

Tpanckunuus - cuate3 u-PHK no yuactky Hutu monekysnsl JIHK. [Tpunnun
KOMIUIEMEHTapHOCTH HYKJICOTHU/IOB.

[Tpoueccunr - "co3peBanue" nepsuunoit u-PHK (kammuposanue,
MOJIMaICHUIIUPOBAHNUE, CIIANCHHT).

Tpancmanus - cuate3 6enka o u-PHK. CoiicTBa reHeTHUEeCKOr0 KOa:

1. Kox Tpunieren

2. Kon ynuBepcaleH

3. Kon onHo3HaueH (cneruduyeH)

4. Kox u30bITO4EH (BBIPOK/ICH)

5. Kox He nepekpbIBaeTcs

6. Hamuume 6eccMBICTICHHBIX TPUIUIETOB

Tema 38

Kierounas HWHXXCHCPUS - MAHUITYJIALUA C KIICTKAMH U TKAHAMH OPraHU3MOB.

KiteTouHslil UK, aKTUBHOCTh T'€HOB Ha MPOTSHKEHNUHU KIETOYKOTO LIUKIIA.
Huddepenunponka u aeaudpepeHInpoBKa KIETOK.

TOTUIOTEHTHOCTD KIIETOK COMaTUYECKUX TKAHEH.

lNarionIHOCTB KIIETOK IBUIBLIEBOIO 3€pHA.

Hcexonnslil MaTepual Ui SKCIIaHTa.

MepuTeMmbl, UX CTPOCHHE, CBOMCTBA U (P)YHKLIMHU KJIETOK €€ 30H.
CBolicTBa KJIETOK 3KCIIJIaHTA, KaJulyca, CyCIIEH3MOHHOM KYJIBTYpHI.
Mopdorenes, opranoreHes, pu30reHes.

Postb GUTOropMOHOB B OCYIIIECTBICHUH MOPQOTreHe3a.

Tema 39

TOTUIIOTEHTHOCTD KJIETOK COMAaTUUYECKUX TKaHEH.

KioH, 3kcnnanT, MUKpOUEpEHOK, MEPUCTEMATHYECKasl TKaHb, IPOOUPOUYHOE
pacteHue.

DTanbl KIOHATBHOTO MUKPOPAa3MHOXKEHHUS.

[IuraTenpHbIE CPEOBI.

AcenTuieckue ycioBusl.

NHDUIIMPOBAHHOCTH M CTEPHIILHOCTD Pa3IMYHbIX TKaHEH pacTeHUS.
Craructrueckas OlIEHKa Pe3yJIbTaTOB KIIOHATbHOTO MUKPOPA3MHOKECHHUS.

Tema 40

KiionanbHOE MUKpOpPa3MHOXKEHHE.

CaMoKkJI0HaIbHAs U3MEHYUBOCTD U CEJIEKTUBHBIE CPEJIBI.
lamonaus.

Comarnueckas THOpUIM3AIIHSL.
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Tema 41

['enHas MHXEHEPUsI — pa3aesl MOJICKYJIIPHON OMOJIOTHH, CBSI3aHHBIH C
eJICHAIIPaBICHHBIM KOHCTPYHPOBAHUEM HOBBIX, HE CYIIECTBYIOIINUX B IPUPOJIE
COUYETaHMI FeHOB C MOMOUIbIO TEHETUYECKUX U OMOXMMHYECKHUX METO/IOB.
['eHeTnyeckas HH>)KEHEPHsI — HOBOE HAMpaBJIeHHUE B JESTEIbHOCTH YEIOBEKa,
MO3BOJISAIONIEE

L[eJICHAIIPaBJICHHO, 110 3apaHee HaMEUEHHOM NMporpaMMe, SIKCIEPUMEHTaTbHO
MOAU(PUITIPOBATH

TE€HOM C MCTOJIb30BaHUEM I€HETHUECKON HHPOPMAIHN U3 Pa3HbBIX
TeTepOJIOTUYECKUX CUCTEM: BUPYCOB, OaKTEPHii, HACEKOMBIX, )KUBOTHBIX U
YyeJioBeKa.

OOHOTUITHOCTH CTPOEHUS, XPAHEHHUS U Tiepejaun HaclIeJICTBEHHOI'0 MaTepuasa
BCEX JKUBBIX OPraHU3MOB

MO3BOJIAET IO 3apaHee 3a/aHHOI MporpaMMe KOHCTPYHUPOBATh MOJICKYJISIPHbIE
T€HETUYECKHE CHCTEMBI BHE OpraHu3mMa (in vitro) ¢ moCIeayOIIMM BHEAPCHHEM
CO3JIAaHHBIX KOHCTPYKIUM B )KMBOW OpraHu3M. B03MOKHOCTH F€HHOW MHKXEHEPUHU
— TeHeTu4ecKas TpaHcopMalus, NepeHoc Yy KEPOAHbIX T€HOB U APYTUX
MaTepuaIbHBIX HOCUTENIEH HACIEACTBEHHOCTH B KJIETKH PACTEHMIA, )KUBOTHBIX U
MUKPOOPTraHU3MOB, MOJyUYeHHE TeHETHUECKH MOAU(DUIIMPOBAHHBIX
(TpaHCTE€HHBIX) OPTaHU3MOB C HOBBIMH YHUKAJIbHBIMU T€HETUYECKUMU,
OMOXMMHYECKUMHU U (PU3HOJOTMYECKUMHU CBOMCTBAMH U MPU3HAKAMHU.
bnaronmapst TOTUMOTEHTHOCTH TeXHOJIoTUK pekomOnHaHTHRIX JIHK, ycnemnHo
MPUMEHSEMbIE B MUKPOOHOJIOTUH, ObLITN HCIIOIb30BaHbI

U 17151 paCTUTENbHBIX KIIeTOK. CTano 04eBUIHBIM,

YTO BHECEHHBIE B TEHOM COMAaTHYECKUX KJIETOK

Moaudukanuu B Buae ayxepoaHoit JJHK moryT

OBITH COXpAaHEHBI U PeaTu30BaHbl HA YPOBHE LIEJIOTO PACTeHUS. Y pacTeHH
yyxepoanas JJHK

MOJKET OBITh HalpaBJeHa KaK B SACPHBIH, TaK

Y XJIOPOIUIACTHBIM reHOMBI. Eciu uyxepoaHas

JAHK wnu TpaHCTeHBI HHTETPUPOBAHBI B SIACPHBINA T€HOM, TaKHE paCTeHUS OyayT
Ha3bIBaThCS

TPaHCTEHHBIMU, €CJIU B XJIOPOTIACTHBIN T€HOM —

TPaHCIJIACTOMHBIMH.

['eHHas uHXEHEpUs pellaeT Takue 3aJaul, Kak:

- nonydenne pekomOnHanTHeIX JJHK u PHK;

- MIOJTyYeHHE T'€HOB MTyTEeM BbICNICHUS UX U3 KJIETOK UM CHHTE34;

- KJIOHUPOBAHUE T'€HOB;

- BBEJICHHE T'€HOB B KJIETKY U CHUHTE3 Uy KEPOJHOTO eil Oenka.
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Tema 42

[TepBbrIit aTam - moyrydeHue (BBIICICHUE) HY)KHOTO TeHa (TpaHCTeHAa), HAMEUEHHOTO
JUIs iepeHoca. ['eH MOXeT ObITh BbIAENIEH U3 €CTECTBEHHBIX UCTOYHUKOB (13
MOIXO/ISIIIETO TEHOMA) WJIM U3 TeHOMHOM OMOTMOTEKN; CHHTE3UPOBaH
HCKYCCTBEHHO — XUMUYECKUM (110 UMEIOIIEHCs MOCIe0BATEIbHOCTH
HYKJICOTHJIOB) WM ()EPMEHTATUBHBIM (C UCIIOJIB30BAaHHEM MEXaHH3Ma 00paTHOM
tpanckpunuuu: cuare3 KIHK na marpunie MPHK ¢ momombro oGpaTHOiA
TPAHCKPHUIITA3bI) TyTEM; MOITYYEH C TOMOIIbIO TOJTUMEPA3HON IIEMHON pPEeaKINU
(TILLP).

BTtopoii aTan — co3nanure cnenualbHbIX FTEHETHYECKUX KOHCTPYKIIUIA — BEKTOPOB
(IEpEeHOCYMKOB), B COCTaBE KOTOPBIX COACPIKATCS T€HBI, KOTOPBIC Oy Iy T
BHEJPATHCS B TEHOM JPYTOTo BUAA WM SKCIIPECCUPOBATHCS B KJIETKaX Mpo- WU
sykapuot. PexkomObunanTHas JIHK co3zmaércst ¢ moMoIpio pecTpuKTas u JIuras.
Pecrunkanus mina3Muj mo3BoJisieT HapabaThIBaTh T€HbI B HEOOXOIUMBIX IS
TeHHO-UH)KEHEPHBIX paboOT KOJIMYECTBAX.

Tpetuii aTamn - reHeTHyeckas TpaHcGopmarlysi, T. €. IEPEHOC U BKIIOUYECHHE
pexJIHK, conmepskateir TpancreH, B KJISTKU perunuenTa (Hanpumep, E. coli).
[Tnazmua, BCTpoeHHas B OaKTEpHIO, BEJET ceOsl, KaK BEKTOP (IIEPEHOCUHK)
HOBOT'O I'€Ha, KOTOPBIM PEIUIUIUPYETCS B KaX/10M HOBOM MOKOJICHHH.
YeTBEPTHIN ATAI - MOJIEKYJIIpHAs CeNleKIUs — OTOOp TpaHC(HOPMAHTOB, T. €.
KJIOHOB, Hecymux pek/HK.

[1sThIit 3Tan - BhIpalBaHNe U3MEHEHHBIX KJIETOK B II€JIbIe TPAHCTEHHBIE
opranu3mbl. CHHTE3 ONpeieNIeHHOro 0eKka — MPOIyKTa BBEJCHHOIO T'eHa.

Tema 43

Hanpasnenus co3nanus TpaHCTEHHBIX PACTEHUM:

1. buonpoxayueHTs! (hapMaleBTHUECKU [IEHHBIX OEJIKOB BETEPUHAPHOTO U
MEIUITMHCKOTO HazHaueHus (6rnodapMuHr) - che10OHBIC BaKITUHBI".

2. Yiy4duieHue X03sIMCTBEHHO IIEHHBIX TPU3HAKOB CEJIbCKOXO03SMCTBEHHBIX
KynbTyp. Co31aHbl TpaHCTEHHbBIE

pacTeHusl, yCTOWYHMBBIE K TepOUIIIIaM, HACEKOMBIM-BPEIUTENSAM, BUPYCaM U
0OJIC3HIM; PACTCHHS

co cOaJlaHCUPOBAHHBIM COCTABOM aMUHOKHUCIIOT U U3MEHEHHBIM COCTaBOM
YKUPHBIX KUCIIOT; IEKOPATUBHBIE COPTa C U3MEHEHHON OKPACKOM I[BETOB U T. II.
3. Co3aaHbl pacTEHUS 1JI1 OYMIIEHUS OKPYKAIOLIEH CPElbl OT Pa3IMYHOrO
polazarpsi3HEeHHi, B TOM YHCIIE TSKEJIbIX METAIIOB; [ Onoaerpaganun
MOJIUMEPOB U T. 1.

4. TpaunchopmMupoBai paCTUTENHHBIA T€HOM JIBYMsI TeHaMH, KOHTPOJIUPYIOIITUX
CUHTE3 YIJIeBOa

TPETasIo3bl, KOTOPBIH 00ECIIEYMBACT BHICOKYIO YCTOWYHUBOCTh PACTCHHUH KaK K
BBICOKHMM, TaK U HU3KUM TEMIEPaTypaM.

TemaTnueckoe NJaHNPOBaHMe (32049HOE 00yUeHHE)
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I'eneTruka — HayKa 0 HACJICJACTBCHHOCTH U

Pasznen 1 20 18
U3MEHYUBOCTH OPraHU3MOB
Tema 1 [HuTonorn4yeckue OCHOBBI HACIIEACTBEHHOCTH 4 3
Tema 2 Tumel KIETOK, UX HACJIEACTBEHHAs XapaKTEPUCTHUKA 3 3
Tema 3 KneToyHEIN UK U TUIIBI JEJIEHUS KIETOK 3 3
Tema 4 O0pa3oBaHue NOJIOBBIX KJIETOK 3 3
MuTto3. BereratuBHbIi C1IOCOO pa3MHOKEHUS
Tema 5 OpTraHU3MOB M OCOOCHHOCTD Tepeavn 3 3
HaCJIeICTBEHHON HHOpMaIuu
Meiio3. CemeHHOH cI0CO0 pa3MHOKEHUS U
Tema 6 0COOEHHOCTh NIEpeIaun HACIEeICTBEHHOM 4 3
UHpOpMALIUU
Pasien 2 3aKOHOMepHOCTI/I HacJ1e/I0BaHUs NPU 19 15
BHYTPMBHUA0BO rH0OpuaIM3aluu
Tema 7 MoHoru6pumaHOe CKpeluBaHne 5 3
Tema 8 JlurubpuiHoe ckpenBaHue 5 3
Tema 9 [TonmuruGpuaHOE CKpeIMBaHKE 3 3
Tena 10 Craructudeckast 00padoTKa JTaHHBIX 3 3
THOPUI0TOTMYECKOTO aHAIIN3a
Tema 11 HecoBmectumocTs anneneit 3 3
Pasien 3 Hacneszimne NPHU3HAKOB NPH HealleJIbHOM 10 9
B3aUMO/IeliCTBHH I'€HOB
Tema 12 KommniemeHnTapHOCTh 4 3
Tema 13 Onucras 3 3
Tema 14 [Tonmumepust 3 3
Pa3nea 4 XpoMocoMHasi TEOPUSA HACTEACTBEHHOCTH 7 6
Tema 15 CuenieHHoe HaclieIOBaHUE U KPOCCHHTOBEP 4 3
Tema 16 HacnenoBanue, CICINIEHHOE C IOJIOM 3 3
Paznen 5 IMuTomnazMaTnyeckasi HacJeACTBEHHOCTh 6 6
Tema 17 WHOuauHT 3 3
Tema 18 I'eTeposuc 3 3
Pasien 6 N3MeH4YHBOCTH OPraHU3MOB HACJIEICTBEHHAS U 15 15
HEHACJe/ICTBEHHAs!
Tema 19 OpomtononHoe yuenue Y. JlapsuHa 3 3
Tema 20 MoaudukanoHHass U3MEHIYUBOCTh 3 3
Tewma 21 MyTanuu, ux KiaccupuKaus 3 3
Tena 22 [Tonunuonaus u qpyrue M3MEHEeHus Yrucia 3 3
XpOMOCOM
Tema 23 Otnanéanas THOpUAN3aALUS 3 3
Paszpnen 7 I'eneTnuyeckue npouecchbl B MOMYJIAIHAX 8 6
Tema 24 3akon Xapau-BaitnOepra 5 3
Tema 25 JBmxymiue (pakTopbl 3BOIIOLUUH MOMYJISIIAN 3 3
Paznen 8 I'eneTHKka HHAUBUAYAJIBLHOTO PA3BUTHSA 12 12
Tema 26 TOTUNOTEHTHOCTh COMaTUUYECKUX KIETOK 3 3
Tema 27 OHrorenes 3 3
Tena 28 JuddepennnanbHas U KackaHasi akTUBHOCTb 3 3
TE€HOB
Tema 29 PerynupoBaHue 3TannoB OHTOT€HE3a 3 3
Pasien 9 BuorexHoJiorus, 3Tanbl 1 HANPaBJIeHUs eé 20 20

pPa3BUTHA
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Tema 30 OTanbl pa3BUTHS 4 4

Tema 31 OcHOBHbIE HaNpPaBJICHUS PAa3BUTHS 4 4

Tema 32 buotexHos0rns MUKpOOPraHU3MOB 4 4

Tema 33 buosHepreTuka 4 4

Tema 34 Kpuocoxpanenue; 6aHK KJIETOK U TKaHEH 4 4

Pasien 10 MoJiekyJisipHbIe OCHOBBI T€HETHYEeCKHX 18 ) 5| 14
NPOLEeccoB

Tena 35 OcobenHoctu OpTaHHM3ALHMH TCHOMOB 6 )
AYKapuOTHUYECKOHN U MPOKAPUOTHUUECKOMN KIETOK

Tema 36 CrpykTypa resa 4 4
MonekynspHble MEXaHU3MBbI PEIUTUKALIUN U

Tema 37 Tpanckpunuun mosiekynsl JJHK, nmporeccunra u 8 2 6
tpancianuu u-PHK

Pa3nen 11 Kuerounasi unxkeHepus 17 1 2] 14

Tema 38 buosniorus KyJIbTUBUPYEMBIX KJIETOK M TKaHEH 5 1 4

Tena 39 KJIOHaJIBVHOG MUKpPOPa3MHOKEHHUE U 03/10pPOBJICHHE 6 ) 4
pacTeHui

Tena 40 HpI/IMeH?HI/Ie METOJIOB 1n Vitro B CEJIEKIIUU 6 6
pacTeHui

Pa3nea 12 I'eneTnuyeckas MH:KeHepUH 15 1 14

Tema 41 [IpyHIMIBI 1 METOABI TEHETUYECKON MHKEHEPUH 5 1 4

Tena 42 OCHOBHBIE 3TaIlbl CO3/JaHUSI TPAHCTEHHBIX 4 4
OpraHU3MOB

Tema 43 I'enernueckas MH)XEHEPHs B pAaCTEHUEBOICTBE 6 6

Ha npomMexxyTounyto arrectanuio oTBoAUTCsA 13 4acos.

Conep:kaHue TMCHUILIMHBI (3204HOE 00yUeHHE)

Homep Tembl

Conep:kanue TeMbl

Tema 1

Kietka - CAHUIA HACICACTBCHHOCTH MHOTOKJICTOYHOI'O OpraHu3ma. I'ensr
paCTHTeHBHOﬁ KJICTKHU JIOKAJIM30BAHLI B AAPC, MUTOXOHAPHUAX U MJIACTUAAX.

Tema 2

PaznuuaroT n1Ba THIA KJIETOK - 9yKapUOTUYECKHUE U pOKapuoTudeckue. Jlaéres
0COOEHHOCTH JIOKATM3AIMH U TIepeIady TIOTOMCTBY T'€HOB ATUX TUIOB KIIETOK.

Tema 3

XapakTepHuCcTHKa TaoB KJIETOYHOr0 IMKJIA, u3MeHeHue coaepxanus JJHK,
muddepeHrpoBka u aeaudPpepeHIpoBKa COMaTHIECKUX KIETOK. AMUTO3 -
HEPAaBHOMEPHOE pacIpe/ie]IeHNe FeHETUUECKOT0 MaTepuaia. Muros -
PaBHOMEPHOE paclpe/esIeHUe SAEpHBIX TeHOB. Ha MUTO3€ OCHOBaHO
¢dopMHpoBaHUE TKaHEH 1 OPraHOB, BETETATUBHOE pa3MHOXKeHUe. Meiio3
o0ecrieynBaeT yMeHbIIEHHEe HAOOpa XPOMOCOM B J[Ba paza U Ka3HOKaYeCTBEHHOCTh
00pa3yeMbIX ralIOUHbIX KJIETOK. DTOT TUM JICJICHUS SIBJISIETCSI COCTABHOM YacTh.
npolecca 00pa3oBaHus raMe. - CIOPOreHe3a.

Tema 4

O6pa3013aHHe MOJIOBBIX KJICTOK CKJIAABIBACTCA U3 ABYX IMOCJIICAOBATCIIBHLIX 3TAIlIOB
- CIIOpOTrC€HEC3a U TaMCTOTCHE34a. I[aéTCSI TCHCTUYCCKAA XapaKTCPHUCTHUKA
MHUKPOCIIOPOTCHE3a U MUKPOTraMCTOI'CHE3a, MAKPOCIIOPOTrCHE3a U
MakKporaMmeTorcHesa.

Tema 5

MuTo3 - HenpsIMOe JETIEHUEKIIETOK,, peArnoaraiee GopMUpoOBaHUE
TEHETUYECKU OJHOPOJIHBIX TKaHeH. JISKUT B OCHOBE BEr€TaTUBHOTO
Pa3MHOKEHHUSI, P KOTOPOM UCIOJIb3YIOTCS Pa3IuyHbIe CIIEYHATU3UPOBAHHBIC
OpraHbl U YaCTU PACTEHUI, a TAK)KE YACTU TKAHEH (IKCIUIAHTHI).

20



Tema 6

Meii03 - 0COOBIN TUTT JEICHHS KIETOK, SIBJISIOMINNCS YaCThIO MpoIecca
(dbopMUpPOBaHUS TaJIONIHBIX PA3HOKAUYECTBEHHBIX TaMerT.

CeMeHHOE pa3MHOXKEHHE MIPENOoJaraeT CIUSHUE Pa3HOKAaYeCTBEHHBIX TaMET ABYX
oco0ei (mepekpECTHOE OMBIUICHUE) UITH OJTHOTO OpraHu3Ma (CaMOOTBIJICHHUE).

Tema 7

['ubpugomornueckuii aHaJIU3 - METOJ U3YUYCHHS HacJIeICTBeHHOCTH. CHMBOJIHKA,
npeioxenHas ['. MenaeneM. JJoMuHaHTHBIE M PELIECCUBHBIE T'€HbI. [ OMO3UTOTHI,
reTepo3uroTel. Cxema ruOpuI0I0THYECKOTO aHaIn3a.

AHanu3upytoiee, BO3BpaTHOE, HACKIIIAOIIEE, PEITUIPOKHOE CKPEIINBAHMS.
3aKoH eIMHO00pa3usi THOPUIOB TIEPBOTO MOKOJICHHUS.

Tema &

['uGpunonornyeckuii aHaIu3 OpraHU3MOB, Pa3IUYAIOIINXCS IPYT OT Apyra Mo
JIBYM T1apaM reHOB. 3aKOH pacIIeTIeHHs PU3HAKOB. 3aKOH HE3aBHUCUMOTO
KOMOMHHMPOBAHUS T€HOB U HACJIEIOBAaHUS MPU3HAKOB.

Pacmiennenue no reHOTHITY U (EHOTHUITY.

Tema 9

['uGpunonornyeckuii aHaIu3 OpraHU3MOB, Pa3IUYAIOIINXCS IPYT OT Apyra 1Mo
TpEM U OOJIBIIEMY YHCTY Map FE€HOB.

Cxema 00pa30BaHUS TUIIOB raMerT.

3aKOoH pacileruieHus MPU3HAKOB. 3aKOH HE3aBUCUMOT0 KOMOWHUPOBAHUS T€HOB U
HaCJIeJOBaHUsI IPU3HAKOB.

Pacmiennenue no reHOTHITY U (EHOTHUITY.

Tema 10

Hcnonb3oBanne METOIa XU-KBAIPAT ISl OIICHKU Pe3yIbTaTOB
TUOPUI0IOTHYECKOTO aHAIIK3A.
Crenenb cBOOOABI. YPOBEHDb BEPOSTHOCTH.

Tema 11

MHuoxecTBeHHBIN arenu3M. ['amerodutHas, ciopodguTHas u rerepomopdHast
HECOBMECTUMOCTb aJUIeJICH MPHU MOJTOBOM PA3MHOKEHUU PACTECHHIA.

Tema 12

B3anmoneiicTBre HeauienbHbIX TeHOB. KoMIsIeMeHTapHOE - TOMOJIHUTEIBLHOE
JNIEUCTBUE T'€HOB.

XapakxTep pacileruieHus 1o (eHOTUIy B pe3yJIbTaTe CKPEIIUBAHUS AUTUOPUTHBIX
OpPraHU3MOB IPU KOMIJIEMEHTApPHOM B3aUMO/IEHCTBUU T€HOB:

9 : 7 - okpacka 1BETKa IyIIUCTOr0 TOPOIIIKa;

9:6:1 - dopma mIoaa THIKBHI;

9:4:3 - okpacka BeHUHKa JIbHA;

9:3:3:1 - okpacka IIBETKa JIOLICPHBI.

Tema 13

B3aunmojeiicTBie HeasbJIeTbHbIX T€HOB, MPOSIBIIAIONIEECS B OIaBJICHUH OJHOTO
U3 MPU3HAKOB.

OnuctatudHbii TeH. [ unocraruunelii reH. ['eH-uarnéuTop (cympeccop).
XapakxTep pacileruieHus 1o (EeHOTUIy B pe3yJIbTaTe CKPEIIUBAHUS AUTUOPUTHBIX
OpPraHU3MOB IIPH MUCTATUIECKOM B3aUMOJCHCTBUM I'C€HOB:

12 :3: 1 - okpacka 3epHOBKH OBCa, IJI0/1a THIKBHI;

13 : 3 - okpacka 4yenryi JTyKOBHIIbI, 3€PHOBKU KYKYPY3bl.
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Tema 14

B3aumopeiicTBie paBHO3HAUHBIX HEalbJIEIbHBIX T€HOB, MTPOsBIIstoLIeecs B Oosee
WJIM MEHEee CHJIbHOM IMPOSIBICHUU ONpeeNIEHHOr0 Mpu3HakKa. TpaHcrpeccuu.
KymynsaTuBHas Wiy HEKyMyJISITUBHAS OJTUMEPHSL.

HacnenoBaHnue okpacku 3epHOBKH MIIEHUIIBI 00YCIOBICHO COYETAHUEM JBYX Hap
Te€HOB KYMYJIATUBHOT'O JI€HCTBHUS:

4 TOMUHHUHTHBIX MTOJIMMEPHBIX F'€Ha B T€HOTHUIIE - TEMHO-KpaCHas OKpacka
3€pHOBKU;

3 TOMHUHUHTHBIX MOJMMEPHBIX T€Ha B TEHOTHIIE - KpacHasi OKpacka 3epHOBKH;

2 TOMMHMHTHBIX IOJTUMEPHBIX T'€HA B TEHOTHUIIE - CBETJIO-KpacHasi OKpacka
3€pHOBKHU;

| TOMUHUHTHBIN OJTUMEPHBIN I'€H B TEHOTHIIE - OJIETHO-KpacHasi OKpacka
3€pHOBKHU;

BCE PELIECCUBHBIE T€HBI B TEHOTHIIE - Oelasi OKpacka.

[Tpu HeKYMYJIATHBHON MOJIUMEPUU MPOSBICHHUE TPU3HAKA 3aBUCUT OT HAIMYUS
WJIM OTCYTCTBHUS JOMHUHATHOTO TeHa (T€HOB) - €CTh TeH (T€HBI) - €CTh MPHU3HAK, HET
JIOMUHUHTHOTO T€Ha (T€HOB) - HET IPU3HAKa, HaIpUMep:

A1A1A2A2 - spoBas dopma;

Alala2a2 - spoBast popma;

alala2a2 - ozumas ¢popma.

Tema 15

3aKOHOMEPHOCTH, YCTaHOBJIEHHbIE T. Mopranom.

1.I'eHbl HaXOAATCA B XpOMOCOMAX.

2.I'eHbl pacnoaoXeHbl B XpOMOCOME B JIMHEMHOMW MOCIEI0BATEIIBHOCTH.

3. PaznuuHble XpOMOCOMBI COAEPKAT HEOAUHAKOBOE YMCII0 reHoB. Kpome Toro,
HaOOp reHOB KaXKJI0M U3 HETOMOJIOTHYHBIX XPOMOCOM YHHUKAJIEH.

4.I'eHbl OJTHOM XpPOMOCOMBI 00Pa3yIOT IPYIITY CIEIUICHUS, TO €CTh HACIETYIOTCS
MIPEUMYIIECTBEHHO CIIETIEHO (COBMECTHO), OJ1aroiapsi 4emMy MpOUCXOIUT
CLETUIEHHOE HacJeI0BaHUE HEKOTOPHIX MPU3HAKOB.

5.Yucno rpynn cuerieHus paBHO FaluionAHOMY YUCITY XPOMOCOM JaHHOTO BUJA
(y roMoramMeTHOTO T0J1a) Witk Oosibiie Ha 1 (y TeTeporaMeTHOro moJja).
6.CuernieHre HapyIlaeTcsl B pe3ysbTare KpOCCHUHIOBEPA, YaCTOTa KOTOPOTO MPsIMO
POMOPILMOHANIEHA PACCTOSIHUIO MKy TeHAMU B XpOMOcoMe (II03TOMY cujia
CLETUICHUSI HAaXOAUTCSA B 00paTHON 3aBUCUMOCTH OT PACCTOSIHUS MEXIy TeHaMu ).
7.Anneny reHOB 3aHUMAIOT OJMHAKOBBIE JIOKYChl B TOMOJIOTUYHBIX XPOMOCOMAX.
8. Kaxx1p1it OMOI0THYECKU BUJT XapaKTEPU3YETCs OnpeIeIEHHBIM Ha0OpOM
XpPOMOCOM — KapUOTHIIOM.

I'pynna cuennenus. [lonHoe u HenonHoe cueruieHue. KpoccuHrosep.
KpoccoBepHble 1 HEKpOCCOBEpHBIE FraMeThl. PekoMOMHAaHTHBIE 0COOH.
['eHeTnyeckue KapThl XPOMOCOM.

Tema 16

[TomoBbIE XPOMOCOMBI MATEPUHCKUX U OTIIOBCKUX OpraHn3MoB. OcOOEHHOCTh
IPOSIBJIEHUS T€HOB, JIOKAIIM30BAHHBIX B X-XpOMOCOMeE. | €eMU3UTOTHOCTD.
HacnencrBennsie 3a060s1eBaHus.

Tema 17

NuGpuauHT (MHITYXT) - OJU3KOPOACTBEHHOE CKpelnBaHue. BpeaHsie u
netanbHbIC TeHbI. UHOpeaHas nenpeccus. MHOpeTHBI MUHUMYM.

Tema 18

I'ereposucublii b dext. ['nopunpt F1. PenpoaykTHBHBIN, BEreTaTUBHBIMH,
aJlanTaIlMOHHBINA TUIIBI TeTepo3uca. Teopun 3¢dekTa rerepos3uca:
JOMUHHUPOBAHUS, CBEPXIOMUHUPOBAHHUS, aITATAMEHTAIBHBIX dPPEKTOB.
3akpenuTenb CTepUIBHOCTU. BoccTaHOBUTENH PEPTHIILHOCTH.
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Tema 19

Bce >xuBbIe opraHu3Mbl, 61aroaaps MOCTOSTHHO JIEHCTBYIONIEH KOMOMHATUBHON H
MYTallMOHHOW U3MEHYMBOCTH, MEIJIEHHO U MIOCTENEHHO MTPe0Opa30BhIBAINCH U
COBEPUICHCTBOBAJIUCH B COOTBETCTBUHU C OKPY KAIOIIUMHU YCIOBUSIMU U
MOJIBEPTaJIUCh €CTECTBEHHOMY O0TOOpY.

EcTtecTBeHHBIN OTOOP OCYIIECTBIISIETCS Yepe3 CI0KHOE B3aUMOICHCTBUE
OpPTaHU3MOB JIPYT C IPYrOM U € (pakTOpamMu HEKUBOM MPUPOABL. ITH
B3aUMOOTHOIIECHUS JlapBUH Ha3Basl OOPHOOIA 3a CYIIECTBOBAHHE.

EcTecTBeHHBII 0TOOP M30JUPOBAHHBIX PA3HOBUIHOCTEH B Pa3IMYAIOIINXCS
YCIIOBUSIX CYIIECTBOBAHUS MOCTENEHHO BEET K IUBEPreHIINHU (PaCXOXKACHUIO)
MPU3HAKOB 3TUX PA3HOBUIHOCTEH U K BUI000Pa30BaHHUIO.

Tema 20

Momudukanronnas (peHoTunuueckas) I3MEHYUBOCTh — W3MEHEHUS B
OpraHu3Me, CBsI3aHHbIE C U3MEHEHHEM (DEHOTHUIA BCIIECACTBUE BIUSHUS
OKPYXaIoIIeH Cpeabl.

[Ipenen nposiBieHus MoAU(PUKAIIMOHHON U3MEHUYNBOCTH OpraHU3Ma Ipu
HEU3MEHHOM IeHOTHUIIe — HOpMa peakuuu. OakTHuecku HopMa peaKIuy —
CIEKTP BO3MOXHBIX YPOBHEH IKCIIPECCUU T€HOB, U3 KOTOPOTO BHIOMpAETCS
YPOBEHB IKCIPECCUH, HANOO0Iee MOIXOSAIINN 11T TAHHBIX YCIOBHM OKpYyXKaromen
CpEIIbL.

BapuanuoHHbIi psi.

Bapuanuonnas xkpuBasi.

CrarucTrueckue mapaMeTphbl BapHallMOHHOW KpUBOU (CpeaHsis apudmMeTuIecKas,
JUCTiepcusi, CTAaHJapTHOE OTKIIOHEHHUE, OolIiOKa cpeiHel apudmenyeckoil,

K03 PUIMEHT BapHaIum).

Tema 21

MyTanus - pe3koe HaclienyeMoe u3MeHeHue. MyTareHsl.
Knaccudukanus MmyTanuii:

BpE/IHbIC U T0JIE3HbIE,

MOpdoIoTHUECKHE M OUOXUMUYECKHUE,

XPOMOCOMHBIE U T€HHBIE,

JeNelnu, TyTUIMKalud, UHBEPCUH, TPAHCIOKAIIHUH.
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Tema 22

[Tonunonaus - M3BMEHEHUE KOJIMYECTBa XPOMOCOM.

ABTONONUIUIONABI (TAIUIOUAbI, TUTIIOUbI, TPUILIIOUbI, TETPATUIOUIDI,
NEHTAIION b, TeKCATUIOU b, TeNTAIION/Ibl, OKTAIIOUIBI U JIP).

B kieTkax aBTOMOMUIUIONIHBIX OPraHU3MOB IIPOU3OILIO KPaTHOE YBEIMUEHUE TaK
Ha3bIBAEMOT'0 OCHOBHOT'O YHCJIa XPOMOCOM (X), KOTOpPOE yKa3bIBaeT Ha
KOJIMYECTBO XPOMOCOM B MCXOJHOM Habope, Ha OCHOBE KOTOPOTO B 3BOJIOLUHU
MPOUCXOMIIA TOTUIUIONAN3AIIHS TaHHOTO BH1a. Tak, MONUIIIOUTHBINA Psii BUIOB
poJia MIIEHULIbI XapaKTepU3YIOTCS CIEIYIOIIUMHA HabOpaMu XpOMOCOM: Y
NBY3€pHSHKN — 14, y TBepAOM NIIeHUIBI — 28, y MITKOH — 42.
AJIONONUIUIONABI — MOJUILIONIHBIE PACTEHHUSI, TOJIyY€HHBIE B PE3yJIbTaTe
KpaTHOT'O yBEJIMYEHUS] TEHOMa OpraHu3Ma, BO3HUKIIETO B pe3yibTaTe OTJAJICHHOMN
MEXBHIOBOH WJIM MEKPOI0BOM THOpuan3anun. YacTHBIN ciiydyai
AJUTOTIONUILIONINY - aM(puauIonasl. AMGUAUIIIION]T — TUIOA0BUTHIN
TUOPUAHBIN OPTaHU3M , COYETAIOIINIA MOJIHbIE TUILUIOUAHBIE HA0OPHI XPOMOCOM
000X POIUTENHCKUX BUIOB.

B cenexnumn aMmpuanIIonipl HCIOIB3YIOTCS AJi 00ecredeHns M0 JOBUTOCTH
(mpeoaoeHns CTePUITBHOCTH) MEXBUIOBBIX THOPUIOB.

B pesynbTaTe ckpemmBanusa TépHa Prunus spinosa ¢ anerdoii Prunus divaricata
HCCJIEIOBATENHU SKCIEPUMEHTAIBHO MOJIYYIIN KyJIbTYpHYIO cIuBYy Prunus
domestica, TOXIECTBEHHYIO OOBIYHOM.

Panc — ecrecTBeHHbIN aM(DUIUTUION, B TPOUCXOKACHUN KOTOPOTO y4acTBOBaIa
cypermma (2n = 20, renom AA) u xamrycta (2n = 18, rerom CC).

Tputukane — aMmOUINATIIONT MEKIY POXKBIO U TIIIICHUIICH.
[TiennyHO-MIBIpeiHbIe THOPUABI — aM(DUIUIUION] MEKIY MIIEHUILIEH U TBIPEEM.
Hampumep, padanobpaccuka (ampuaurmon peaeaHO-KamyCTHbIN THOPHI,
cunTesupoBannbii . []. Kapnedenko) Obuta moimydeHa myTeM CKpeluBaHuEM
pensku (2n = 18) u kamycTsl (2n = 18). XpoMOCOMBI peIbKH 0003HAYAIOTCS
CUMBOJIOM R, a XpoMocoMbl KanycThl — ciMBOJIoM B. IlepBonayansHO
MOJIYYEHHBIM aM(pUTaruIon] uMes reHoMHyo hopmyay IR + 9B. Otot opranuzm
OBLT OECTUIOAHBIM, ITOCKOJIBKY B MEH03€ 00pa30BBIBAJIOCH |8 YHUBAJIEHTOB U HU
onHoro OmBaneHTa. [lpu yaBoeHuu xpomocoM ObuI osrydeH ambuaurions: (9R
+9B) + (9R + 9B) — 18R + 18B. VY 3T0r0 Opranuszma kaxmaas XxpoMocoMa
IpeJICTaBjIeHa apoil TOMOJIOTOB, UTO 00ECTIEYNIIO HOpMaJIbHOE 00pa30BaHue
OMBaJICHTOB M HOPMAJIBHYIO CErperaiyio xpomocoMm B meriose: 18R + 18B — (9R
+9B) + (9R + 9B).

AHEYIUTOU/IBl — OPTaHU3MBbI, UMEIOIINE B OCHOBHOM Ha0Ope YBEIHUCHHOE HITH
YMEHBIICHHOE, HO HE KPAaTHOE TalIoOnTHOMY, YHCIIO XpOMOCOM. B 3aBucumocTH
OT TOTO, MPOU3OILJIO YMEHBIICHUE WM YBEIIMYCHUE YUCIIA XPOMOCOM I10
CPaBHEHHIO C OTIPEIEIIEHHBIM YPOBHEM TUIOMTHOCTH: TPUCOMHKH (2n +1),
TeTpacoMuKH (2n + 2), MoHOCOMHKH (2n — 1), Hymmucomuku (2n — 2).
AHEYTUTOU/IBI HCTIOTB3YOT /TSI MOHOCOMHOT'O aHaJIi3a, YTOObI YCTAHOBHUTH
JIOKAJIM3AIHIO0 TCHOB B ONPEACIEHHBIX XPOMOCOMAX.
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Tema 23

CkpemmBaHue MEXIy OpraHu3MaMu, OTHOCSIITUMUCS K Pa3HBIM BHJIaM WUJTH
poaam, Ha3bIBaCTCS OTIAJICHHON ruOpuan3anuei. Lleas oTnaneHHoM
THOPUIA3AITIN COCTOUT B CO3JJaHUU 0COOEH, COUeTaIONMUX B ceOe IICHHBIC
MPU3HAKU M CBOMCTBA Pa3HbIX BUIOB. [IpoBouTCs rubpuan3aus KyabTypHBIX
BHJIOB C TIPEJICTABUTEIISIMHU TUKUX, & TAK)KE CKPEIIMBAHUE PACTEHUH,
OTHOCSIIUXCS K Pa3HBIM KYJbTYPHBIM BHJIaM WU pojaM. J[ukue copoanan
00J1a1a10T 1IEIBIM PSIOM MPU3HAKOB, KOTOPHIE C1a00 BBIPAKEHBI WIIH COBEPIIICHHO
OTCYTCTBYIOT Y KYJIbTYPHBIX PACTEHUI. DTO MPEXKJIE BCETO YCTOMUYHUBOCTH K
Pa3IMYHBIM SKCTPEMATBHBIM YCIOBHSAM IIPOU3PACTAHMS - XOJIOAY, 3aCyXe, JKape,
3aCOJICHUIO, BPEIUTEISIM, OOJIC3HSIM.

['eHEeTHKY U CeNeKIIMOHEPHI JOCTHUTIIN 3HAYUTEIHHBIX YCTIEXOB B MPEOI0JICHUN
HECOBMECTUMOCTH TP OTJATICHHOW THOPUIN3AIIMHN U TIOBBIIIICHUN
YKU3HECTIOCOOHOCTH THOpHUIHBIX ceMsiH. Hanbomnee 3¢ hekTHBHBIMU TpreMaMu
MOBBIIICHHSI )KU3HECTTOCOOHOCTH THOPUIHBIX CEMSH SIBIIIOTCS: 1) MEeTO
KYJbTUBUPOBAHUSA N Vitro M30JUPOBAHHBIX 3aPOJIBIIICH M CEMEHHOTO 3a4aTKa; 2)
COBMECTUMOE KyJIbTUBUPOBAHUE 3apOJIbIIIA M HIOCTIEPMA, PHU KOTOPOM UMEET
MECTO TIOJIE3HOE€ MEHTOPHOE JCHCTBUE MOCIIEIHET0 Ha OpMUPOBAHUE IMOPHUOHA;
3) KyJIbTypa CEMEHHBIX 3a4aTKOB C IEJIbI0 TTOJITYYCHUS )KU3HECTIOCOOHBIX
3apoaplliei; 4) UCIOIB30BAaHNUE TATIOUTHBIX 3apOIBIIIEH ¢ TTOCIICTYIONIEH UX
MOJIMTUTOMAN3AIIMEH; 5) epeBoi THOPUIOB C TUTIIIOMIHOTO Ha TETPATUION THBIH
WJIM C TPUTUJIOMTHOTO Ha TeKCAIJIONIHBIN YPOBHHU.

Tema 24

[Tomynsmmst — COBOKYITHOCTH 0COO€H

OTIpEeIeNIEHHOTO BH/Ia, HACENSIONIMX ONpEAENICHHYIO TEPPUTOPHUIO U CBOOOIHO
CKPEIINBAIOIIUXCS IPYT C IPYTOM.

I'eneTrka nmonmyJysiuid U3y4daeT pacupeiesICHUEe 4YacTOT aJleNield U UX U3MEHEHUE
MOJT BJMSIHUEM JBUKYIIUX CHJT SBOJIOIUH.

CyMMa 4acTOT IOMHUHAHTHOTO (PA) U PEIecCUBHOTO (qa) TCHOB paBHA €IUHUIIC.
3akon Xapau-BaitHOepra: cymma KBajipaTa 4aTOThl JOMUHAHTHOTO TeHa (AA),
YABOEHHOTO MPOU3BEIACHHS YaCTOT JOMUHAHTHOIO U PELIECCUBHOTO TeHOB (Aa),
KBaJpaTa 4aCTOTHI PEIIECCHBHOTO TCHOB (aa) paBHA €IMHMIIC.

Tema 25

[Tomynsuus - )KUBOK OpPraHu3M, IIOCTOSTHHO Pa3BUBAIOIINICS, U3MEHSIOIIUICS B
OIpEIeIEHHOM HAIPABIICHUH.

OcHoBHBIE (PaKTOPBI IBPIIOIUU TOMYJISIIH:

Myranuun.

OTt60p.

Hpeiid reHos.

Murpauuu.

Tema 26

Knetku comarnueckoii TkaHu 00pa3oBaHbI B pe3yIbTaTe MUTOTHYECKOTO ACTICHHUS,
KOTOpPOE MpeoaracT paBHOMEPHOE pacIpeesIeHus SIEPHOTO HACIEACTBEHHOTO
MaTepHaia U KOTopoe 00yCIIOBIMBAET FEHETUUECKYIO OHOPOJIHOCTD KIETOK
COMAaTHUYECKUX TKAHEH.

3TO CBOMCTBO COMATUYECKUX PACTUTEIIBHBIX KJIETOK ITO3BOJISIET B MTOJHON Mepe
peanu3oBaTh NPUCYIIYI0 UM T'€HETUYECKYI0 HHPOPMALIUIO, 00ECTICUHBAIOLIYIO UX
T QepeHIIMPOBKY U JalbHEHIIee pa3BUTHE O LEJIOT0 OpraHu3Ma.
Ob6s3arenbHOI 0COOCHHOCTBIO TOTUIIOTEHTHOM TpaHC(hOpMaIK PACTUTEIBHBIX
KJIETOK sBisgeTcs neauddepeHnuunans, T. €. BO3BpaT CIEIHATU3UPOBAHHON KIICTKU
Ha YPOBEHb MEPUCTEMATUYECKOTO COCTOSHHSI, COMTPOBOKIAIOIIUICS YIPOIICHHEM
CTPYKTYpBI, pelyKIHel BaKyOJId, HI3MEHEHUSIMH COCTaBa M KOJIMYECTBA OPTaHeIT
u T. 1. JlenudepeHnuanus npeonpeaessieT nepexoa KJIeTKH B
MEPHCTEMAaTUIECKOE COCTOSTHIE U CITIOCOOHOCTh K HOBOU (hOpMOOOpa30BaTENLHOM
JeSITeIbHOCTH.
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Tema 27

OHTOreHe3 — COBOKYIMHOCTB IOCIIEA0BATENbHBIX MOP(OIOTHIECKUX U
OMOXMMHYECKUX MpeoOpa3zoBaHuil, MpeTepreBaeMbIX OPIraHU3MOM OT
OILTI0IOTBOPEHUS (TIPH MOJIOBOM Pa3MHOXKEHHUH) WM OT MOMEHTa OTAEJIEHUS OT
MaTepUHCKON 0co0u (TIpu OECIIoIOM pa3MHOKEHWH) 10 KOHIIA KU3HH.

B xone oHTOreHe3a mpoucXoAauT MPOLEce peaan3alii NreHeTHIeCKON
uH(dOpMaIUH, TTOJTYICHHON OT POAUTEIICH.

Paznen coBpemeHHO# OMOI0THH, N3YYaIONTUi OHTOTEHE3, HAa3bIBACTCS OMOIOTHEN
Pa3BUTHA; HAaYAJIbHBIE 3TAIlbl OHTOI'€HE3a — AMOPUOTEHE3 — HU3YYaroTCs TaKKe
AMOPHOJIOTHEH.

Y ceMeHHBIX pacTeHUI K SMOPHOHAILHOMY Pa3BUTHUIO OTHOCST MPOIIECCHI
Pa3BUTHUA 3apO/IbIIIA, TPOUCXOASIINE B CEMEHH.

Tema 28

JuddepenunanbHas SKCIPECCUs TEHOB, T. €. PEryJslusi X aKTUBHOCTH B
3aBHCUMOCTH OT CUTHAJIOB, IOCTYMAIOIINX U3BHE, MOXKET IPOMCXOIUTh HA YPOBHE
J110060T0 U3BECTHOTO MATPUYHOTO MPOIecca: PEIUIMKALINHY, TPAHCKPHUIILINY,
TPaAHCIISIIUY, a TaKxke B npouecce cozpeBanus UPHK v nonmunentuaneix nene,
00pa3yIOIMXCs B pe3yIbTaTe TPAHCIISALHH.

Perynsiuus sxkcpeccuy TeHOB MO3BOJISIET KJIETKAaM KOHTPOJIMPOBATH COOCTBEHHYIO
CTPYKTYpY u (pYHKIIHIO, SIBIISIETCS OCHOBOM TU(HEPEHIIUPOBKHU KIETOK,
MopdoreHesa u ajanTaluu.

DKcrpeccusi TeHa MOXKET peryJIipoBaThCs Ha pa3HbIX 3tanax. OHaKo B
OOJIBIIMHCTBE CITyYaeB KJIIOUEBBIM 3TANIOM PETYJISIIIMU SKCIPECCHU T€HOB
SIBIISICTCS TPAHCKPHUIIIHS, TO3TOMY B OCHOBE U (hepeHInaTbHON IKCIPECCUN
T'€HOB OYEHb YaCTO JICKUT JU(PepeHIranbHas TPAaHCKPUIIIUS TeHOB.

Cama no ce6e PHK-nonmmepasa He criocoOHa pacro3HaBaTh, KakKie HIMEHHO T'€HBI
HY>XHO TPAaHCKpUOHPOBATh B JaHHBIH MOMEHT. [loMoraloT eii genatb 3To OenKH.
OtH OeNKH Ha3bIBAIOTCS TPAHCKPUIIIIMOHHBIMU (akTopaMu. PerynstopHbie 6enku
CHOCOOHBI CBSI3bIBATh Pa3HbIE YUACTKH IeHa, 3aKpbiBaTh myTh PHK-momumepase
(pempeccop — MoIaBUTENb), OSITKN — YCUITUTEINH.

Cy1iecTByeT MHOXKECTBO CITIOCOOOB aKTUBAIMK (MHAKTUBAIUH) OenKkoB. OqHAKO
Yalie BCero ATOT MPOLECC CBA3aH ¢ (POpMUPOBAHUEM OEIKOB, T. €. IPUCOEAMHEHHUE
docaTtHo# rpynnsl. PochonrpoBanre MPUBOAUT K U3MEHEHUIO KOHPHUTYpaIuu
Oemnka, T. €. U3MEHEHHUIO (PYHKIMU. DTO MPOUCXOAMT 3a CUET TOro, UTO (pocdarHas
IpyIIa JIETKO AUCCOLMUPYET U MpUoOpeTaeT CHIIbHBIN 3apsia. Cneundudeckue
depmenTsl, obecnieunBatomue GochoaupoBaHre OEIKOB, HA3bIBACTCS
NPOTEUHKHUHA3aAMH.

Bce curnainel mpuHATO YCIOBHO MOAPA3ACIATh HA XUMHUECKUE U (PU3HYECKHE.
XHUMHUUYECKUE CUTHAJIBI — MOJIEKYJIBI, UX HOHBL. B X071€ B3aUMOAENCTBHS C
XUMHUYECKHM CUTHAJIOM PELEeNTOp 00pa3yeT ¢ HUM KOMILJIEKC, & TIOTOM PELEnTop
MEHsIET CBOIO KOH(OpMalIKIo, ClIeI0BaTeNbHO, 1 QyHKIHI0. Perentop —
YyBCTBUTENbHAsI MOJIeKyia. DU3NUYECKU CUTHANl — YPOBEHb TEMIIEPATYPHhl, CBET
(KBaHT CBeTa), 3BYK, MEXaHMUECKOE JJaBJICHUE U JIP.

JKu3HEHHBIH LUK TOKPHITOCEMEHHOTO PACTEHHSI XapaKTepU3yeTcs IpoLeccaMu
(bopMHpOBaHUS U Pa3BUTHSI OPTaHOB, T.€. OPTraHOTEHE30M, KOTIa
NOCJIEIOBATENIBHO peaTu3yeTcsl HaclaeICTBeHHas: HH(popMarus,
3arporpaMMHpOBAHHAs B TEHOTHIIE: Pa3BUTHE 3apoblia, popMupoBaHue
CEeMEHH, pa3BUTHE MTOYKU, KOPHSI, CTEOJISI U PENPOAYKTUBHBIX OPTaHOB.

[Ipornece 3aknaaku, pocTa U pa3BUTHS OPraHOB PACTEHUS HA3bIBAIOT
Mopdorene3om. Bee 3T mporiecchl 3aBUCAT OT F€HETUYECKOM MPOrpaMMbl
MH/IMBUAYAIBHOTO Pa3BUTHSA, TI0J] KOTOPOH OHUMAIOT COBOKYITHOCTH I'€HOB,
OTIpeNIeNIAIONINX CTAHOBJIEHUE OPraHU3Ma OT OIJIOZJOTBOPEHHOH SIMIIEKIIETKH 710
B3pOCJI0i 0cOOU. X0J1 OHTOTeHE3a y 3yKapuOT HAXOIUTCS MOJT KOHTPOJIEM
MHOTOCTYTIEHYATON KAaCKaJHOM PETyJISINH BKIIOYCHUSA-BBIKIIOYECHUS paOOTHI
OT/JCNIbHBIX TCHOB.
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Tema 29

Perynsius akTHBHOCTH B 3aBUCHMOCTH OT BO3/I€HCTBHUS MOCTYHAIOIINX CUTHAJIOB
MOJKET IMPOUCXOAUTH HA YPOBHE JI0OOT0 U3BECTHOIO MaTPUYHOIO MpoLecca:
peIUIMKaIiK, TPAHCKPHUIILIUH, TPAHCIIALIUHY, a TAK)KE B IIPOLIECCE CO3PEBAHUS
nPHK u nonumnentuaHeIx menei, 00pa3yrommxcs B pe3yabTaTe TPAHCIISIHH.
Bce curnainbl mpUHSTO YCIOBHO NOAPA3AEATh HA XUMUUECKHE U (PU3HUECKUE.
XUMHUYECKUE CUTHAJIBI — MOJIEKYJIbI, UX MOHBI. B X01e B3auMoIeCTBHS C
XUMHYECKUM CUTHAJIOM pElEnTOop 00pa3yeT ¢ HUM KOMIUIEKC, a TOTOM peLenTop
MEHSIET CBOIO KOH(opMaluio, cieoBaTeNbHo, U GyHKIuI0. PenenTop —
YyBCTBHUTEbHAS MoJieKya. DU3nueckuii CurHai — ypoBeHb TeMIEpaTyphl, CBET
(KBaHT CBeTa), 3BYK, MEXaHHMUECKOE JIaBJICHUE U JIP.

B arpoHoMuueckoil nmpakTuke B KaueCTBE PEryysiTopa CUTHAIOB AKCIPECCUN
TEHOB SABJIAIOTS TEXHOJIOTMUECKHE MPUEMBI - CPOK ITOCEBA, HOPMa BBICEBA,
ya00peHus, peryasTopbl pOcTa, IECUKAaHTHI U Ap.
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Tema 30

[TepBbIit SMOUPUUECKHUI 3TANl Pa3BUTHSI OMOTEXHOJIOTMH HACUUTHIBACT
HECKOJIBKO ThICSIUeNeTuid. B Teuenue 3toro
JUIUTEIHHOTO MepHOa HalIU MPEAKU HCIOIb30BAIN MUKPOOHUOIOTUYECKY IO
dbepMeHTauIo 111 COXpaHEHUS MTPOIYKTOB MUTAHUS (TIOyYeHHE
ChIpa M yKcyca), AJIsl yIyUlIeHHUs] BKYCOBBIX U MUTATEIbHBIX KAUeCTB MUIIH
(BbINeyKa xjeda), a TakKe AJIsl IPOU3BOACTBA CIIUPTHBIX HAITUTKOB U IPYTUX
MPOAYKTOB, 00J1a/1al0IUX HOBBIMH CBONCTBaMHU.

BTtopoii sTarn 6MOTEXHOIOTHN — STHOJIOTHYECKUN — CBSI3aH C PA3BUTHEM
MHUKPOOHMOJIOTHH; OH OXBaThIBACT BTOPYIO MOJIOBUHY XIX — mepByto TpeTh XX B.
B xonue XIX B. JIyu [TacTtep ycTaHOBHII pOJIb MUKPOOPTaHU3MOB B IpoIieccax
OpO’KeHHUA U TI0Ka3aJl y4acThe OTJEIbHBIX BUJIOB MUKPOOOB
B MIOJTyUYE€HUU XUMUYECKUX BelecTB. Ero nccienoBaHus Jeriu B OCHOBY
MIPOM3BOJICTBA PA3IUYHBIX OPraHMYECKUX pacTBOPUTENEH: sTaHOa, OyTaHoa,
M30IpONaHoja, alleTOHA U3 PACTUTEIbHBIX YIJIEBOJAOB B aHAPOOHBIX YCIOBUSX C
MCIIOJIb30BaHUEM Pa3HbBIX BHJIOB MUKPOOPraHM3MOB. Vcrionb3oBaHue
MUKPOOPTraHU3MOB CTaJIO0 BEyIMM HalpaBJI€HUEM MOTYUYSHHs TIIHIIEpUHA,
KOTOPBIN SIBJISJICSI OCHOBOM IIPU MPOU3BOJICTBE B3PHIBUATHIX BEIIECTB,
OpraHMYECKUX KHUCIIOT, CUpTa. B 3TOT nmepuox Op110 HAYaTO U3rOTOBJICHUE
MIPECCOBAHHBIX MUILEBBIX APOXIKEH.

Tpetwnii aTan pa3BUTHS OMOTEXHOJIOTHH (OMOTEXHUUECKHI) CBSI3aH C
MIPOU3BOJCTBOM aHTUOMOTUKOB, COBEPIIEHCTBOBAHUEM TEXHOJIOTUU
MPOU3BOCTBA OHorasa.

CoBpeMeHHBIN, YETBEPTHIN ATAll pa3BUTHS OMOTEXHOJIOTHH — T€HHO-
TEXHUYECKUi— MPUXOAUTCA Ha nocieaaue 70 JeT, Koraa HauaJik pa3BUBATHCS €€
HOBBIE HaIPaBJIEHUS, MOTYYUBIINE BHEPEHNE B PA3IIUYHBIX OTPACISAX HAPOIHOTO
XO035MCTBa:

— B CEJIbCKOM XO3SICTBE — MMOYy4eHHE HOBBIX IITAMMOB, HOBbIE METO/IbI
CEJIEKIIH PAaCTeHUI U )KMBOTHBIX, B TOM YHCJIE KIIOHUPOBAHUE;

— XUMHUYECKOM MPOMBIIIIEHHOCTH — MOJIy4€HNE OPraHUYECKUX KUCIIOT,
npuMeHeHre (epMEHTOB B COCTaBE MOIOIINX CPE/CTB;

— DHEPreTUKE — yBEIMYCHHE IMOTPeOIeHns Onorasa, KpyrmHoMac-
mTabHOE MPOU3BOJCTBO ATAHOJA U IPUMEHEHHE €r0 B KAUECTBE TOIUIMBA,

— KOHTPOJIE 32 COCTOSTHUEM OKpY>Kalollel cpeibl pa3paboTka METO/I0B
TECTUPOBAHUS 1 MOHUTOPUHTA, YCOBEPILIEHCTBOBAHHE MEPEPaOOTKH
MPOMBIIIIEHHBIX OTXO0/I0B;

— MUILEBON MPOMBIIUIEHHOCTH — IPUMEHEHHE HOBBIX CIIOCOOOB Tie-
pepadOTKH U XpaHEHUs MUIIEBBIX MPOTYKTOB, MOJyYeHHUE MUIIEBBIX T00aBOK,
aAMUHOKHCIIOT, (DEpPMEHTOB, YIIaKOBOK;

— MaTepUalIOBEICHUN — MUKPOOHOJIOTHYECKOE PA3I0KEHHUE PY/I, TOTYUCHHE
He(TH;

— MEJIULIMHE — HOBBIE JUarHOCTUYECKHE METO/IbI U JIEKAPCTBEHHBIE CPEJICTBA;

— KOCMHUYECKON OMOJIOrHH — pa3ielieHne OMoMaTepHasoB U MOJy4eHHE HOBBIX
OMOTEXHOJIOTHYECKUX MPOJYKTOB.

Tema 31

OCHOBHBIMH HaIPaBJICHUSIMHU PA3BUTH OMOTEXHOJIOTUH CUUTAIOTCS:

CO3/JaHUE HOBBIX BHUJIOB MTPOTYKTOB MUTAHUS U KUBOTHBIX KOPMOB, TIPOU3BOJICTBO
HX;

BBIBE/ICHNE HOBBIX MITAMMOB TOJIE3HBIX MUKPOOPTaHHU3MOB;

CO3/JaHUE HOBBIX MOPOJ )KUBOTHBIX;

BBIBEJICHHE HOBBIX COPTOB PACTEHUM;

CO3/IaHUE ¥ IPUMEHEHHUE TPETapaToB 10 3aIIUTe paCTeHUN OT O0e3Hel 1
BpEIIUTEIICH;

MPUMEHEHNE HOBBIX OMOTEXHOJIOTHYECKHUX METOJIOB TI0 3aIUTE OKPYKAIOMIEH
Cpepbl.
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Tema 32

1. ®oTocuHTE3UPYIOIIHE MUKPOOPTAHU3MBI ITEPCIIEKTUBHBI KaK MPOIYIICHTHI
aMMHaKa, BOJIOpoJia, Oesrka 1 psijia OpraHuIeCKUX COCTUHCHUH.

2. Co3nana OMOTEXHOIOTHYECKAST TPOMBIIUICHHOCTD JUISI TIOTYYCHUS
aHTUOMOTHKOB, EPMEHTOB, HHTEp(PEpOHA, OPraHUIECKUX KUCIOT U JPYTHUX
METa0O0JIUTOB, MPOIYIEHTAMU KOTOPHIX SIBJISTFOTCS MHOTHE MHUKPOOPTaHU3MBI.

3. ®epmenTHbIe penapaThl Aspergillus oryzae ucronb3yoTcs B MUBOBAPCHHOM
NPOMBIIIJICHHOCTH, a DepMEHTHI A.niger UCIOIB3YIOTCS IIPH MPOU3BOJICTBE H
OCBETJICHUH IIJIOJIOBOSITOTHBIX COKOB M JITAMOHHOM KHCIIOTHI. Bhimieuka
XJ1€000YJIOUHBIX M3CIHN YIyUIIaeTCsl IPH UCTIOIB30BaHUH PepMEHTOB A.oryzae
u A.awamori. bakrepuanpasie pepmenTsl (Bac.subtilis) ncrons3yrores mist
COXpaHEHHS CBEKECTH KOHAUTEPCKHUX M3/CIHIA U TaM, TJIe HeXKeIaTeIeH TITy00Kuid
pacmaj OeNKOBBIX BelecTB. Vcnonp30BaHne PepMEHTHBIX MPETapaToB U3
Bac.subtilis B koHIUTEpCKOM U XJ1€000YIIOYHOM MPOU3BOJICTBE CIIOCOOCTBYET
YITYYIICHUIO Ka4eCTBA M 3aMEJICHHIO MPOIECCca YSPBCTICHHS U3 IEIUN.
Hcnonp30BaHue B MUIIEBOI MPOMBIIUICHHOCTH UCTHHHBIX MOJIOYHOKHUCITBIX
6akrepuii (Bact.bulgaricum, Bact.casei, Streptococcus lactis u ap.) wim ux
KOMOUWHAIHI C IPOXIKAMH MTO3BOJISIET MTOJTyYaTh HE TOJIBKO MOJOYHOKHUCIIBIE, HO U
CHHUIPTOMOJIOYHOKHUCITBIE U KUCIIOOBOIIHBIC IPOXYKTHI. K HUM OoTHOCSATCS
NPOCTOKBAIIIA, MAIIOHH, PSDKEHKA, CMETaHa, TBOPOT, KBAIlIEHHAsI KaITyCTa,
KBaIlICHHBIC OTYPIIbl M IOMHIOPHI, CHIPBI, Ke(hup, KUCIIOe XJIIEOHOE TECTO,
XJICOHBIH KBAac, KyMBIC U IPYTHE MPOAYKTHL. J{JIsl MPUTOTOBIICHHSI TPOCTOKBAIIH U
TBOpora mpumeHstoT Str.lactis, Str.diacetilactis, Str.paracitrovorus,
Bact.acidophilum. ITpu npuroroBiennu Macia UCIOJIB3YIOT apOMATU3UPYIOIIHE
OakTepuu U MOJIOYHOKHCIIBIE CTPEeNTOKOKKHU Str.lactis, Str.cremoris,
Str.diacetilactis, Str.citrovorus, Str.paracitrovorus.

4. B HaIM THU M3TOTABIUBAIOT MUKPOOHOJIOTHYECKUE MTPETIapaThl,
YHHUYTOXKAIOIUE MHOTUX BPETHBIX HACEKOMBIX. C IIOMONIBIO SHTEpOOaKTEpUHA
MO>XHO OOpPOTKCS TTOYTH CO BCeMHU TyceHHuIamu 6adodek. Cpeau Bpeaurenei
TUTO/TIOBO-SITOTHBIX PACTCHUH - SI0JIOHEBast MOJIb, OOSPHIIIHUIIA, 37aTOTIIa3Ka,
KOJIBYATHIH MISTKOTIPSIL, JINCTOBEPTKH U Jp. [IpOTHB KOJIOPaICKOTO KyKa
MIPUMEHSIOT OOBEPHH, a MAPa3UTHIECCKUHN TPUO allIepCOHUIO - TPOTUB
OCIIOKPBUIKH.

Tema 33

brosHepreTrka — MPOU3BOJCTBO SHEPTUH U3 OMOTOIUIMBA PA3JIMYHBIX BUIOB.
BbrosHepreTHKoi cuuTaeTCs MPOU3BOACTBO SHEPTHH KaK U3 TBEP/IBIX BHIOB
OuoTtoruBa (11ena, rpaHyJibl (MEeJUIEThl) U3 JPEBECUHBI, Ty3TH, COJIOMBI U T. II.,
OpHKETHI), TaK U OMOTasa, M KUIKOT0o OMOTOIIINBA PA3IUYHOTO MPOUCXOKICHUS.
B Hacrosiee Bpemsi OnModHEpreTHKa aKTUBHO Pa3BUBAETCS, TaK Kak B ATOM
OTpaciH UCHOIB3YIOTCS BO30OHOBIISIEMBIE PECYPCHI [UTS IOTYUYCHUST DHEPTUU
Pa3IUYHBIX BUJIOB (TEIUIOBOM U AJIEKTpHUeckoii). Ocoboe BHUMaHHUE YIEIsIETCS
MOJTYYCHUIO PA3JIMYHBIX BUIOB OMOTOILTBA M3 OTXOJIOB OMOJIOTHYECKOTO
MIPOMCXOXKICHUS: OMTUIIOK, COJIOMBI, KOPBI, JTy3TH, HaB03a U Tak naiee. Kpome
TOTO, B MHPE aKTUBHO MPOU3BOISATCS JKUIKUE BUIBI OMOTOILUINBA (HAIIpUMED,
Om03TaHO, OMOAN3ENh), KOTOPBIEC MPU3BAHBI 3aMEHUTh TPAJAUIIMOHHBIA OCH3UH U
COJISIPKY B JIBUTATENSIX BHYTPEHHETO CTOPAHUSI.
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Tema 34

Kpuocoxpanenue npumeHsieTcst yisi HEOrPaHUYEHHO JIOJITOTO XPaHEHUs )KUBBIX
KJIETOK, TKAHEW U OPTaHOB B COCTOSTHMM aHa0no3a. OCHOBHBIM MTPU3HAKOM
KPUOCOXpaHEHUS SIBIIsIETCA 00paTUMOe HHTHOUPOBaHUE MPOIIECCOB
KU3HEJESATeNbHOCTU. TOJIbKO B COCTOSIHMU TITyOOKOro aHabno3a, Korja
MOJIHOCTHIO OCTaHABJIUBAIOTCSI OOMEHHbIE, OMOXUMUYECKHE pEeaKLUu U
OTCYTCTBYET XHJIKasl (pa3a, co3qat0TCs YCAOBHS ISl UTUTETLHOTO XPaHEHUs
OHMOJOrMYECKON CUCTEMBI C MOCJIEIYIOIIUM MOJHBIM BO3BPAaTOM €€ K HCXOTHOMY
COCTOSTHHUIO B YCIIOBHSIX HOPMOTEPMUHU.

EnvHCTBEHHO HAJIEKHBIM CPEJCTBOM IS PEIICHUS ATON 3a7auu SBISETCS
rry6okuit xomon (-140°C u Hrke), o0ecreuynBaeMblid ¢ TTOMOIIBIO JKHJIKOTO a30Ta
(-196°C).

baHk ceMsiH coxpaHsieT cyXue ceMeHa IpH 0YeHb HU3KOM TeMIeparType.
CymiecTByeT MHOTO T€HHBIX OaHKOB 10 BCEMY MUPY, HO, MTOKaIyl, CaMbIM
U3BECTHBIM siBiisieTcss BeceMupHoe cemeHoxpannnuie Ha [lInunbeprene,
coznanHoe no uauuaruse OOH B 2006 rony.

baHk TkaHell B BUJie MOYEK U KJIIETOK MEPUCTEMBI COXPAHSIIOTCS MpU
OTpe/ieIEeHHOM CBETOBOM U TEMIIEPATypHOM PEXHUME B MUTATENIbHOI cpee. DTOT
METO/]I UCTIOJIBb3YETCsl ISl COXpaHEHHs] 0€CCEMSHHBIX PaCTEHUI U PaCTeHUH,
KOTOPBIE Pa3MHOKAIOTCS OECIOJIBIM CITIOCOOOM.

baHk mbuTbLIBI. DTOT METOJ] UCTIONB3YETCS MIPU XPAHEHUH TBLIBI[OBOIO 3€pHA.
KpuoxoHcepBaius sBisieTcst BAXKHBIM CIIOCOOOM COXPaHEHHUSI 3apO/IbIIIEBON
IUIa3Mbl PACTEHUH, B YaCTHOCTHU MOJJIepKaHNe MaTepHala, KOTOPbIil MOXHO
MCIIOJIb30BATh JJIsl BEr€TaTUBHOTO BOCCTAHOBJICHUS PACTEHUN. DTO MO3BOJISET
COXpPaHSTh MaTepHajl BUAOB PACTEHUHN, HAXOAIIUXCS HAa TPAaHU UCUE3HOBEHUSI.
Hcnonp3ys 3Ty TEXHUKY, PACTUTENILHOE CeMS WM 3apO/bIII COXpaHIEeTCs IPU
OueHb HU3KHX TemrepaTypax. Kak npaBuio, ero XpaHsr B )UAKOM a30Te MpU
temnepatype -196 °© C. MeTon KpMOKOHCEpBAIlMK TEHETUYECKOTO MaTepraia

3¢ eKTUBEH A5l JOITOCPOUHON BBIJCPIKKH.

Tema 35

I'eHOM - COBOKYITHOCTB HACIEACTBEHHOIO MaTepuaa KJIETKH.

['eHOMBI IPOKApUOT BKIIFOYAIOT JBA TUIA FEHETUUECKUX CTPYKTYP: HYKICOU]
(aHATIOT XPOMOCOMBI) U BHEXPOMOCOMHBIE JIEMEHTHI (TUIa3MHIBI, CIIOCOOHBIE K
aBTOHOMHOM peruinkanuu). B cocras

XPOMOCOMBI BXOJISIT: CTPYKTYPHBIE TeHbl, Kogupytonue 6enku u PHK,
MEXXTE€HHBIE YUaCTKH (CIeiicepsl), peryasTOPHBIE AIEMEHTBI, ONPEACIISIONINE
paboTy reHoB, pa3IUYHbIe MOOMIBEHBIC 3JIEMEHTHI.

I'eHOM 2yKapHOTHYECKON PACTUTEIBLHOMN KIIETKU MIPEACTABIICH SIACPHBIMU T€HAMU
(OombILast 4acTh FeHOMA) U LIUTOIIA3MATUYECKIUMHU TeHaMH (JIOKAIU30BaHbI B
IUTACTUAAX U MUTOXOHIPUSAX).

Tema 36

I'en - yuactok monexynsl JIHK, nmeromuii TeiCAYU- MUJUIMOHBI HYKJIEOTH/IOB.
I'en coctoun u3 cTpykTypHoit yactH, ¢ koropoid PHK-nonumepasa ocymiectsisiet
Tpa"ckpunuuto u-PHK, u perynsaTopHeIxX nociae10BaTeNbHOCTEN.

Omneparop - MeTo cBsi3bIBaHUs pernpeccopa i PHK-nonumepassl.

WupykTop - TeH, CUHTe3UupyIoIuii OeIoK-penpeccop.

IToMoOTOp - Y4acTOK, ONpEESIOIUN PAMKY CUATHIBAHHUS.

DHXaHCcep - CTUMYJIATOP TPAHCKPUIILIUH.

CaiineHcep - CHUXAET WM MOAABIISET TPAHCKPUIILHUIO.

TepmunHaTop - yuacTok, orpannuuBatommii pabory PHK-nonaumepasst u cuntes
u-PHK.
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Tema 37

Permnukanus - ynpoenue monekyisl JJHK nmo momykoHcepBaTUBHOMY THITY,
MPOUCXOJISIIEe B CHHTETHUECKUN IEpUO UHTEP(a3bl.

CtpykTypa ri1a3, peruimkaTuBHasi BUJIKA.

OcHoBHbIe (epMEHTHI peIUIMKAINY - XeJTNKa3a, TOIou30Mepasa, mpaiimasa,
JHK-momumepasa, nurasza; SSB-0emnok, npaiimep, pparmeHT Okaszaku.
JInpupyromas HUTh, OTCTAIOIIAsl HUTh.

Tpanckunuus - cuate3 u-PHK no yuactky Hutu monekysnsl JIHK. [Tpunnun
KOMIUIEMEHTapHOCTH HYKJICOTHU/IOB.

[Tpoueccunr - "co3peBanue" nepsuunoit u-PHK (kammuposanue,
MOJIMaICHUIIUPOBAHNUE, CIIANCHHT).

Tpancmanus - cuate3 6enka o u-PHK. CoiicTBa reHeTHUEeCKOr0 KOa:

1. Kox Tpunieren

2. Kon ynuBepcaleH

3. Kon onHo3HaueH (cneruduyeH)

4. Kox u30bITO4EH (BBIPOK/ICH)

5. Kox He nepekpbIBaeTcs

6. Hamuume 6eccMBICTICHHBIX TPUIUIETOB

Tema 38

Kierounas HWHXXCHCPUS - MAHUITYJIALUA C KIICTKAMH U TKAHAMH OPraHU3MOB.

KiteTouHslil UK, aKTUBHOCTh T'€HOB Ha MPOTSHKEHNUHU KIETOYKOTO LIUKIIA.
Huddepenunponka u aeaudpepeHInpoBKa KIETOK.

TOTUIOTEHTHOCTD KIIETOK COMaTUYECKUX TKAHEH.

lNarionIHOCTB KIIETOK IBUIBLIEBOIO 3€pHA.

Hcexonnslil MaTepual Ui SKCIIaHTa.

MepuTeMmbl, UX CTPOCHHE, CBOMCTBA U (P)YHKLIMHU KJIETOK €€ 30H.
CBolicTBa KJIETOK 3KCIIJIaHTA, KaJulyca, CyCIIEH3MOHHOM KYJIBTYpHI.
Mopdorenes, opranoreHes, pu30reHes.

Postb GUTOropMOHOB B OCYIIIECTBICHUH MOPQOTreHe3a.

Tema 39

TOTUIIOTEHTHOCTD KJIETOK COMAaTUUYECKUX TKaHEH.

KioH, 3kcnnanT, MUKpOUEpEHOK, MEPUCTEMATHYECKasl TKaHb, IPOOUPOUYHOE
pacteHue.

DTanbl KIOHATBHOTO MUKPOPAa3MHOXKEHHUS.

[IuraTenpHbIE CPEOBI.

AcenTuieckue ycioBusl.

NHDUIIMPOBAHHOCTH M CTEPHIILHOCTD Pa3IMYHbIX TKaHEH pacTeHUS.
Craructrueckas OlIEHKa Pe3yJIbTaTOB KIIOHATbHOTO MUKPOPA3MHOKECHHUS.

Tema 40

KiionanbHOE MUKpOpPa3MHOXKEHHE.

CaMoKkJI0HaIbHAs U3MEHYUBOCTD U CEJIEKTUBHBIE CPEJIBI.
lamonaus.

Comarnueckas THOpUIM3AIIHSL.
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Tema 41

['enHas MHXEHEPUsI — pa3aesl MOJICKYJIIPHON OMOJIOTHH, CBSI3aHHBIH C
eJICHAIIPaBICHHBIM KOHCTPYHPOBAHUEM HOBBIX, HE CYIIECTBYIOIINUX B IPUPOJIE
COUYETaHMI FeHOB C MOMOUIbIO TEHETUYECKUX U OMOXMMHYECKHUX METO/IOB.
['eHeTnyeckas HH>)KEHEPHsI — HOBOE HAMpaBJIeHHUE B JESTEIbHOCTH YEIOBEKa,
MO3BOJISAIONIEE

L[eJICHAIIPaBJICHHO, 110 3apaHee HaMEUEHHOM NMporpaMMe, SIKCIEPUMEHTaTbHO
MOAU(PUITIPOBATH

TE€HOM C MCTOJIb30BaHUEM I€HETHUECKON HHPOPMAIHN U3 Pa3HbBIX
TeTepOJIOTUYECKUX CUCTEM: BUPYCOB, OaKTEPHii, HACEKOMBIX, )KUBOTHBIX U
YyeJioBeKa.

OOHOTUITHOCTH CTPOEHUS, XPAHEHHUS U Tiepejaun HaclIeJICTBEHHOI'0 MaTepuasa
BCEX JKUBBIX OPraHU3MOB

MO3BOJIAET IO 3apaHee 3a/aHHOI MporpaMMe KOHCTPYHUPOBATh MOJICKYJISIPHbIE
T€HETUYECKHE CHCTEMBI BHE OpraHu3mMa (in vitro) ¢ moCIeayOIIMM BHEAPCHHEM
CO3JIAaHHBIX KOHCTPYKIUM B )KMBOW OpraHu3M. B03MOKHOCTH F€HHOW MHKXEHEPUHU
— TeHeTu4ecKas TpaHcopMalus, NepeHoc Yy KEPOAHbIX T€HOB U APYTUX
MaTepuaIbHBIX HOCUTENIEH HACIEACTBEHHOCTH B KJIETKH PACTEHMIA, )KUBOTHBIX U
MUKPOOPTraHU3MOB, MOJyUYeHHE TeHETHUECKH MOAU(DUIIMPOBAHHBIX
(TpaHCTE€HHBIX) OPTaHU3MOB C HOBBIMH YHUKAJIbHBIMU T€HETUYECKUMU,
OMOXMMHYECKUMHU U (PU3HOJOTMYECKUMHU CBOMCTBAMH U MPU3HAKAMHU.
bnaronmapst TOTUMOTEHTHOCTH TeXHOJIoTUK pekomOnHaHTHRIX JIHK, ycnemnHo
MPUMEHSEMbIE B MUKPOOHOJIOTUH, ObLITN HCIIOIb30BaHbI

U 17151 paCTUTENbHBIX KIIeTOK. CTano 04eBUIHBIM,

YTO BHECEHHBIE B TEHOM COMAaTHYECKUX KJIETOK

Moaudukanuu B Buae ayxepoaHoit JJHK moryT

OBITH COXpAaHEHBI U PeaTu30BaHbl HA YPOBHE LIEJIOTO PACTeHUS. Y pacTeHH
yyxepoanas JJHK

MOJKET OBITh HalpaBJeHa KaK B SACPHBIH, TaK

Y XJIOPOIUIACTHBIM reHOMBI. Eciu uyxepoaHas

JAHK wnu TpaHCTeHBI HHTETPUPOBAHBI B SIACPHBINA T€HOM, TaKHE paCTeHUS OyayT
Ha3bIBaThCS

TPaHCTEHHBIMU, €CJIU B XJIOPOTIACTHBIN T€HOM —

TPaHCIJIACTOMHBIMH.

['eHHas uHXEHEpUs pellaeT Takue 3aJaul, Kak:

- nonydenne pekomOnHanTHeIX JJHK u PHK;

- MIOJTyYeHHE T'€HOB MTyTEeM BbICNICHUS UX U3 KJIETOK UM CHHTE34;

- KJIOHUPOBAHUE T'€HOB;

- BBEJICHHE T'€HOB B KJIETKY U CHUHTE3 Uy KEPOJHOTO eil Oenka.

32



[TepBbrIit aTam - moyrydeHue (BBIICICHUE) HY)KHOTO TeHa (TpaHCTeHAa), HAMEUEHHOTO
JUIs iepeHoca. ['eH MOXeT ObITh BbIAENIEH U3 €CTECTBEHHBIX UCTOYHUKOB (13
MOIXO/ISIIIETO TEHOMA) WJIM U3 TeHOMHOM OMOTMOTEKN; CHHTE3UPOBaH
HCKYCCTBEHHO — XUMUYECKUM (110 UMEIOIIEHCs MOCIe0BATEIbHOCTH
HYKJICOTHJIOB) WM ()EPMEHTATUBHBIM (C UCIIOJIB30BAaHHEM MEXaHH3Ma 00paTHOM
tpanckpunuuu: cuare3 KIHK na marpunie MPHK ¢ momombro oGpaTHOiA
TPAHCKPHUIITA3bI) TyTEM; MOITYYEH C TOMOIIbIO TOJTUMEPA3HON IIEMHON pPEeaKINU
(TILLP).

BTtopoii aTan — co3nanure cnenualbHbIX FTEHETHYECKUX KOHCTPYKIIUIA — BEKTOPOB
(IEpEeHOCYMKOB), B COCTaBE KOTOPBIX COACPIKATCS T€HBI, KOTOPBIC Oy Iy T
BHEJPATHCS B TEHOM JPYTOTo BUAA WM SKCIIPECCUPOBATHCS B KJIETKaX Mpo- WU
sykapuot. PexkomObunanTHas JIHK co3zmaércst ¢ moMoIpio pecTpuKTas u JIuras.
Pecrunkanus mina3Muj mo3BoJisieT HapabaThIBaTh T€HbI B HEOOXOIUMBIX IS
TeHHO-UH)KEHEPHBIX paboOT KOJIMYECTBAX.

Tpetuii aTamn - reHeTHyeckas TpaHcGopmarlysi, T. €. IEPEHOC U BKIIOUYECHHE
pexJIHK, conmepskateir TpancreH, B KJISTKU perunuenTa (Hanpumep, E. coli).
[Tnazmua, BCTpoeHHas B OaKTEpHIO, BEJET ceOsl, KaK BEKTOP (IIEPEHOCUHK)
HOBOT'O I'€Ha, KOTOPBIM PEIUIUIUPYETCS B KaX/10M HOBOM MOKOJICHHH.
YeTBEPTHIN ATAI - MOJIEKYJIIpHAs CeNleKIUs — OTOOp TpaHC(HOPMAHTOB, T. €.
KJIOHOB, Hecymux pek/HK.

[1sThIit 3Tan - BhIpalBaHNe U3MEHEHHBIX KJIETOK B II€JIbIe TPAHCTEHHBIE
opranu3mbl. CHHTE3 ONpeieNIeHHOro 0eKka — MPOIyKTa BBEJCHHOIO T'eHa.

Tema 42

Hanpasnenus co3nanus TpaHCTEHHBIX PACTEHUM:

1. buonpoxayueHTs! (hapMaleBTHUECKU [IEHHBIX OEJIKOB BETEPUHAPHOTO U
MEIUITMHCKOTO HazHaueHus (6rnodapMuHr) - che10OHBIC BaKITUHBI".

2. Yiy4duieHue X03sIMCTBEHHO IIEHHBIX TPU3HAKOB CEJIbCKOXO03SMCTBEHHBIX
KynbTyp. Co31aHbl TpaHCTEHHbBIE

pacTeHusl, yCTOWYHMBBIE K TepOUIIIIaM, HACEKOMBIM-BPEIUTENSAM, BUPYCaM U
0OJIC3HIM; PACTCHHS

co cOaJlaHCUPOBAHHBIM COCTABOM aMUHOKHUCIIOT U U3MEHEHHBIM COCTaBOM
YKUPHBIX KUCIIOT; IEKOPATUBHBIE COPTa C U3MEHEHHON OKPACKOM I[BETOB U T. II.
3. Co3aaHbl pacTEHUS 1JI1 OYMIIEHUS OKPYKAIOLIEH CPElbl OT Pa3IMYHOrO
polazarpsi3HEeHHi, B TOM YHCIIE TSKEJIbIX METAIIOB; [ Onoaerpaganun
MOJIUMEPOB U T. 1.

4. TpaunchopmMupoBai paCTUTENHHBIA T€HOM JIBYMsI TeHaMH, KOHTPOJIUPYIOIITUX
CUHTE3 YIJIeBOa

TPETasIo3bl, KOTOPBIH 00ECIIEYMBACT BHICOKYIO YCTOWYHUBOCTh PACTCHHUH KaK K
BBICOKHMM, TaK U HU3KUM TEMIEPaTypaM.

Tema 43

6. IlepeyeHb Y4eOHO-METOAMYECKOr0 oOOecmeYyeHHs /IS CAMOCTOATENbHON PadoThI
00y4aromuXxcs Mo JUCUUILIHHE (MOTYJII0)

JluTeparypa AJisl CaMOCTOATEIbHOI padoThI CTY/IeHTOB
1. 'eneruka : Yueb. mocodue / A. A. XKyuenko, FO. JL.T'yxoB, B. A. [lyxansckuii u np.; [lox pen.
A. A. Kyuenko. - Mocksa : KonocC, 2003. - 476 c.
2. I'enernka : yue0.-MeTOJ1 MOCOOUE AJIE CaMOCTOST. 3aHATUH / cocT. A. M. JIeHTOuKuH. - M>keBck
PUO WxeBckas I'CXA, 2010. - 132 c. - URL:
http //lib-izhgsha.ru/index.php?q=docs&download=1&id=22762; https://lib.rucont.ru/efd/349390/info
3. Abpamosa, 3. B. Ilpaktukym mo reneruke : y4ue6. mocobue / 3. B. AGpamona. - 4-¢ u3m.,
nepepad. u gorm. - Mocksa : Arporpomusaat, 1992. - 222 c.
4. I'ynses, I'. B. 3agaunuk no renetuke / I'. B. I'ynsieB. - Mocksa : Konoc, 1973. - 78 c.
5. l'eneruka : yueb.-MeTOJ] TOCOOME ISl CAMOCTOST. 3aHATHH / cocT. A. M. JlenToukuH. - MxeBck
PUO WNxeBckas I'CXA, 2010. - 132 C. - URL:
http //lib-izhgsha.ru/index.php?q=docs&download=1&id=22762; https://lib.rucont.ru/efd/349390/info

33



6. I'eHetTnka Cc OCHOBaMH OWOTEXHOJIOTHH [DJIEKTPOHHBIN pecypc]: yueOHO-MEeTOauYecKoe
nocodue Ui BBINOJHEHHS] KOHTPOJBHOW paboThl CTyIEHTaMHU-3a0YHUKAMH, OOYYaroIIUMHCS IO
oOpasoBarenbHON mporpamme OakanmaBpuata 35.03.04 Arponomusi, coct. JleHtoukun A. M. -
WxeBck: PUO WMxeBckas I'CXA, 2019. - Pexum JIOCTyTa:
http://portal.izhgsha.ru/index.php?q=docs&download=1&i1d=26908

Bonipocel 1 3aganus 1JI caMOCTOSATEILHOM padoThl (ouHasi Gpopma 00yueHust)
Tpernii cemectp (37 4.)
Bun CPC: Pabora ¢ pekomenayemon auteparypsl (15 4.)
CamocrosiTelbHOE M3yUYE€HHE BOIIPOCA, COIVIACHO PEKOMEHAYEMOW IpernojiaBaTesieM OCHOBHOU H
JIOTIOJTHUTEIHbHON JIUTEPATYPHI.
Bua CPC: 3anaua (nmpaktudeckoe 3aganue) (22 4.)

CpencTBo OICHKM YMEHUS TPUMEHITh IOJYYCHHBIE TEOPETUYECKHE 3HAHUS B TMPAKTHUYECKOMN
cuTyarnuu. 3amaJa (3aaHue) A0HKHA ObITh HallpaBieHA HAa OIICHUBAHUE TEX KOMIIETEHIIUN, KOTOPBIC
MOJJIeKAT OCBOCHHUIO B JAHHOM JUCHUIUIMHE, JOJDKHA COJEpkKaTh YETKYH HWHCTPYKIIHIO TI0
BBITIOJTHEHHIO WJIW aJITOPUTM JICHUCTBHIA.

YerBeprhiii cemecTp (42 4.)
Bua CPC: BreinonHenne uHIMBHAYyanbHOro 3a1anus (20 4.)

BrimonHenne WHAMBUAYATBLHOTO 3aJaHUs TPEAyCMAaTPUBAET OMHCAHUE M pacdeT HEOO0XOIUMOTO
KOMILJIEKCa MEPONPHUATHH TI0 3aJaHHIO TTPETI01aBaTelIs.

Bun CPC: Pabora ¢ pekomeHayeMon TuTepatypsl (22 49.)
CaMocTosiTeTbHOE HM3yYeHHE BOIPOCA, COTVIACHO PEKOMEHAYEMOW MperoaaBaTelieM OCHOBHOW U
JOTIOJIHUTEIIbHOM JINTEPATyPHI.

Bonpoch! 1 3a1aHuA 1J1s1 CAMOCTOATEILHOM padoThI (3a04Hast popma 00yueHust)
Bcero yacoB camocTosiTesibHOM padoThl (149 4.)
Bun CPC: Pa6ora ¢ pekomenayemoii turepaTtypsi (29 4.)

CamocTosiTeTbHOE H3YyYEHUE BOIPOCA, COTVIACHO PEKOMEHIYEMOW IMpernojaBaTeeM OCHOBHOU H
JIOTIOJTHUTEIHHON JIUTEPATYPHI.

Bun CPC: 3agava (nmpaktuueckoe 3amanue) (50 49.)

CpenctBo OLICHKM YMEHUS NPUMEHSTh MOJYYEHHBIE TEOPETUUYECKHME 3HAHUS B MPAKTHUYECKOM
cutyanuu. 3anada (3aaHue) M0 KHA ObITh HAIMIPaBJICHA HA OLICHWBAHUE T€X KOMIIETCHIIHA, KOTOPHIE
MOJUIEKAT OCBOEHUIO B JIAHHOM JHCUMIUIMHE, JOJDKHA COJEpXkKaTh YETKYH) HMHCTPYKLHIO IO
BBITOJIHEHHIO WJIM aJITOPUTM JICUCTBHIA.

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

Cucrema cTaHAApTU3UPOBAHHBIX 3aJJaHHM, TO3BOJISAIONIAS aBTOMATU3UPOBATh MPOILEAYPY U3MEpPEHUs
YPOBHS 3HAHUM U YMEHUN 00yYaromerocs.

Bun CPC: Pa6ora ¢ onnaita-kypcom (50 4.)

I/I3yquH€ (HOBTOpeHI/Ie) TCOPCTUUCCKOTO MaTCpuraia o OTACIbHBIM pa3ciiaM TUCHUIUINHBI, OTBCTHI
Ha BOIIPOCHI U MPOXOKACHUC TCCTOB

7. TemaTHKa KypcOBBIX padoT(IIPOEKTOB)
KypcoBsie paboThl (IpOEKTHI) MO TUCHUTIIINHE HE TIPETYCMOTPEHBI.

8. @oHI OLIEHOYHBIX CPEACTB ISl TEKYIIero KOHTPOJISI M POMEKYTOYHOM aTTeCTAMHU
8.1. Komnerenuun u 3tanbl GopMHUPOBAHUS

Konpl komneTeHmit Otanbl GOPMUPOBAHUS

Kypc, ®opma Pa3ngensl mUCHUNIIINHBL
CEMECTpP | KOHTPOJIS
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OIIK-1 2 Kypc, Ox3amen |Pazpen 1:
['eHeTnKa — HayKa O HACJIEICTBEHHOCTU U
Tperuit W3MEHYMBOCTH OPTraHU3MOB.
ceMecTp
OIIK-1 TIK-1 2 Kypc, Ox3ameHn |Paznen 2:
3aKOHOMEPHOCTH HacjeI0BaHUs MpU
Tperuit BHYTPHUBHUIOBOW THOpHIM3AINH.
ceMecTp
OIIK-1 2 Kypc, Ox3ameHn |Paznen 3:
HacnenoBanue npu3HakoB IpH HeaIeIbHOM
Tperuit B3aUMOJICCTBUH I'€HOB.
ceMecTp
OIIK-1 2 Kypc, Ox3ameHn |Paznen 4:
XpOMOCOMHasl TEOpHsl HACIIEICTBEHHOCTH.
Tperuit
ceMecTp
OIIK-1 2 Kypc, Ox3amen |Paznen S:
[{uTonnazmaTuieckasi HaCJIEICTBEHHOCTbD.
Tperuit
ceMecTp
OIIK-1 OIIK-5 2 Kypc, Ox3ameHn |Paznen 6:
T1K-1 N3MeHUYUBOCTH OpraHM3MOB HAaCJIEACTBEHHAs U
Tperuit HEHAaCJIeCTBEHHAsI.
ceMecTp
OIIK-1 TIK-1 2 Kypc, Ox3ameHn |Paznen 7:
['eHeTnyeckue nMpouecchl B MOMYJISAIUAX.
Tperuit
ceMecTp
OIIK-1 2 Kypc, Ox3ameHn |Paznen 8:
['eHeTHKa MHANBUAYAIBHOTO PA3BUTHSL.
Tperuit
ceMecTp
OIIK-1 2 Kypc, 3ayer Paznen 9:
buoTtexHoorus, aTansl 1 HarpaBiIeHUs €€
YeTBepThl pa3BUTHSL.
1 ceMmecTp
OIIK-1 2 Kypc, 3ayer Paznen 10:
MonekynsipHble OCHOBBI T€HETHUYECKHUX MPOIIECCOB.
UYeTBepThl
1 ceMmecTp
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OIIK-1 OIIK-4 2 Kypc, 3ayer Paznen 11:

OIIK-5 Knerounast unxenepus.
YeTBepThl
1 cemecTp
OIIK-1 2 Kypc, 3ayer Paznen 12:
['eneTnueckas UHKEHEPUSL.
YeTBepThl
1 cemecTp

8.2. [loka3aTesiu 1 KpUTEPUN OLIEHUBAHUSI KOMIIETEHUMH, IKAJIbI OLleHUBAHMS

B pamkax wu3yuaeMOH OUCHMIUIMHBI CTYACHT JIEMOHCTPUPYET YPOBHU  OBJIAJCHHS
KOMIICTECHITHSIMU:

[ToBbIlIEHHBIN YPOBEHB:
JIOCTUTHYTBI ypOBEHb OLIGHKH PE3yJIbTaTOB OOYYCHHs SIBISETCS OCHOBOM HJsi (OPMHUPOBAHUS
KOMIIETEHIIN, COOTBETCTBYIOIUX TpeboBanusM DI'OC. Obydgarommecs CHOCOOHBI HCIIONH30BAThH
CBEACHHUS W3 PA3IUYHBIX HCTOYHUKOB IS YCIEUITHOTO WCCICIOBAHUS M TOUCKA pEIICHUS B
HECTaH/IAPTHBIX MPAKTUKO-OPUECHTUPOBAHHBIX CUTYAIIHSX.

ba30BbIi1 ypOBEHB:
OOyuaromuecsi MPOASMOHCTPUPOBAIHM PE3YyJIbTaThl HA YPOBHE OCO3HAHHOTO BIIAJICHUSI 3HAHUSMH,
yMEHUSMH, HaBblkamMu. OOydJaroniyecss CHOCOOHBI aHAJU3UPOBATh, TMPOBOIAUTH CpPAaBHCHHE W
000CHOBaHWE BEIOOpA METOJIOB PEIICHUS 3aJJaHUi B TPAKTUKO-OPHUCHTHUPOBAHHBIX CUTYaIIUSX.

IToporoselii ypoBEHbB:
JIOCTUTHYTBI YPOBEHBb OLIGHKH Pe3yJbTaTOB OOYy4YEHHS MOKAa3bIBAET, YTO OOydUaromuecs o0JagaroT
HEOOXOAMMOW CHUCTEeMOW 3HAaHMM W BIAACIOT HEKOTOPHIMH YMEHHSIMHU TIO JUCITUIUIMHE.
OO6yuaromuecst CrocOOHBI MOHUMATh U MHTEPIPETHPOBATH OCBOCHHYIO WH(OPMAITUIO, YTO SBIISICTCS
OCHOBOM yCITenTHOTO (hOPMUPOBAHKS YMEHUH W HABBIKOB JIJISI PEIICHUS TPAKTUKO-OPUEHTUPOBAHHBIX
3ajadq.

YpoBeHb HUXKE TOPOTOBOTO:
PesynbpTarel 00y4eHHS CBUACTEIBCTBYIOT 00 YCBOCHHH WMH HEKOTOPBIX JJIEMEHTApPHBIX 3HAHUN
OCHOBHBIX BOIIPOCOB IO IUCHUIUIMHE. JlomyIeHHble OMMOKM M HETOYHOCTH TOKA3bIBAIOT, YTO
CTYJCHTBHI HE OBJIa/ICTTH HEOOXOAUMOM CHCTEMOU 3HAHUA 110 TUCIUTUIHHE.

YpoBeHb [IIxana oeHUBaHUA [JIs1 IPOMEKYTOUHOU
c(OpMHPOBAHHOCTH aTTecTaluu
KOMIIETCHIIUH OK3amMeH 3auet
(muddepeHpOoBaHHBIN
3a4er)
[ToBbITIICHHBIIH 5 (OTIMYHO) 3a4TEHO
bazoBblii 4 (xopor1o) 3a4TEHO
[ToporoBsrii 3 (y1OBIETBOPHUTEIIBHO) 3a4TEHO
Hwuke noporosoro 2 (HEeyIOBJIETBOPUTEIBHO) |HE 3aUTEHO

Kputepun oleHKHM 3HaHUM CTYIE€HTOB 110 AUCLUIIIMHE
Ouenka Xopouio:
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[TonHoTa 3HAHWW: ypOBEHb 3HAHUH B O00BEME, COOTBETCTBYIOIIEM IIpOrpamMMe IOATOTOBKH,
JOTTYIIIEHO HECKOJIBKO HETPYOBhIX OITHOOK.
Hanuuue ymeHwuii: mpoaeMOHCTPUPOBAHBI BCE OCHOBHBIE YMEHHS, PEIIEHbl BCE OCHOBHBIE 3a7auu C
HerpyObIMH OIIMOKaMHU, BBITIOJHEHBI BCE 3aJaHUSI B IOJIHOM 00beMe, HEKOTOPhIE C HEI0UEeTaMHu.
Hanuuue HaBBIKOB (BiaJleHUE OMBITOM): MPOJEMOHCTPUPOBAHBI 0a30BbIE HABBIKM MPHU PELICHUU
CTaHJIaPTHBIX 3a/1a4 C HEKOTOPHIMU HEJJOYETaAMH.
XapakteprucTruka cOpMHUPOBAHHOCTH KOMIIETEHITHMN:
- chopMHPOBAHHOCTH KOMIETEHIIUU B LIEJIOM COOTBETCTBYET TPEOOBAHUSIM;
- UMEIOIIMXCS 3HAHWW, YMEHMH, HAaBBHIKOB W MOTHBAIlMM B IEJIOM JOCTATOYHO [JISl PELICHUS
CTaHJAPTHBIX MPAKTHUECKUX (MTPOPECCHOHABHBIX ) 3a/1a4.
YpoBeHb chHhOPMUPOBAHHOCTH KOMITETCHIIMIA: CPETHUH.

Ouenka Y 10BIE€TBOPUTENIBHO:
[TonHOTa 3HAHMIT: MUHUMAJILHO JOMYCTUMBIN YPOBEHBb 3HAHHM, TOMYIIIEHO MHOTO HETPYOBIX OITHOOK.
Hanuuue yMmeHuit: NpoAEMOHCTPUPOBAHBI OCHOBHBIE YMEHHUS, pEIICHbl THUIIOBBIE 3aJaud C
HerpyObIMH OIIMOKaMHU, BBITIOJHEHBI BCE 3aJaHUsI, HO HE B TIOJIHOM 00beMe.
Hannuue HaBBIKOB (BiIaJieHUE OIBITOM): UMEETCS MUHHMAaJbHBIM HAOOp HABBIKOB Ui pEIICHUS
CTaHJIapPTHBIX 3a/1a4 C HEKOTOPHIMU HEJJ0YETaAMH.
XapaktepucTruka cOpMUPOBAHHOCTH KOMITETEHITHMN:
- chopMHPOBAaHHOCTH KOMIETEHIIMH COOTBETCTBYET MUHUMAIbHBIM TPEOOBAHUSIM;
- UMEIOUIMXCS 3HAHUM, YMEHUH, HAaBHIKOB B  II€JIOM JOCTATOYHO MJIsi PEHICHHUS MPaKTHYECKUX
(mpodeccroHanbHBIX) 3amad, HO TpeOyeTcss JOMOJHUTENbHAs TMpaKTUKa 10 OOJBIIMHCTBY
MPAKTUYECKHX 3ajau.
YpoBeHb CHOPMUPOBAHHOCTH KOMITETCHIIHI: HI)KE CPETHETO.

Ouenka HeynoBneTBOpHUTENBHO:

[TonHOTa 3HAHMIT: YpOBEHb 3HAHUH HM)KE MUHUMAIBHBIX TPEOOBaHMIA, UMEITH MECTO TpyObIe OMNOKH.
Hanuuue ymeHuii: mpu pelieHrny CTaHIApPTHBIX 3a/lad HE MPOJEMOHCTPUPOBAHBl OCHOBHBIE YMEHUS,
HMMEJTH MECTO rpyObIe OMMOKH.

Hanuuue HaBBIKOB (BJIa/IeHHE OMBITOM): IPU PEIICHUHU CTAHAPTHBIX 33/1a4 HE MPOJEMOHCTPUPOBAHbI
0a30BbIC HABBIKW, UMETH MECTO IPyOBIC OIITHOKH.

XapaktepucTruka cOpMUPOBAHHOCTH KOMIIETEHITHMN:

- KOMIIETEHIUS B TIOJTHOU Mepe He chOPMHUPOBAHA;

- MMEIOLIUXCS 3HAHWM, YMEHUW, HaBBIKOB HEJOCTATOYHO JUIS pEIIeHUs MPaKTHYECKUX
(mpodeccroHaabHBIX ) 3a1a4.

YpoBeHb CHOPMHUPOBAHHOCTH KOMITETCHITHI: HU3KHIA.

Ouenka He 3auteHo:

[TonmHOTa 3HAHMI: YPOBEHB 3HAHUN HIKE MUHUMAIIBHBIX TPEOOBaHUN, UIMEIH MECTO TPyObIe OIINOKH.
Hanuune yMmeHuii: npu pelieHnn CTaHIApPTHBIX 3a/1ad HE MPOJEMOHCTPUPOBAHbl OCHOBHBIE YMEHUS,
MMEI MECTO IpyObIe OLITHOKH.

Hanuune HaBBIKOB (BIaIeHNE ONBITOM): IIPU PEILIEHUH CTAaHJAPTHBIX 33/1a4 HE IPOJEMOHCTPUPOBaHbI
0a30BbIe HAaBBIKU, IMEJIH MECTO TPYObI€ OIINOKH.

XapakTepucTuka cOpMUPOBAHHOCTH KOMIIETSHIIUH:

- KOMIIETEHIIH B MTOJHON Mepe He COPMHUPOBAHA;

- MMEIOLMXCS 3HAaHWM, YMEHMH, HaBBIKOB HEJOCTATOYHO JUI PEIIEHUS IPAKTHUYECKUX
(mpoeccroHaNBHBIX) 3a1a4.

YpoBeHb c(hOPMUPOBAHHOCTH KOMITETEHITUI: HU3KUU.

Orenka 3auTeHo:
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[lonHoTa 3HAHMI: HE HIKE MHUHUMAJIBHO JOMYCTUMOTO YpPOBEHS 3HAaHUN, BO3MOXEH JIOMYCK
MHOECTBA HETPYOBIX OIMIHUOOK.
Hanuuue ymenuii: ymeHus chopMUpOBaHbI HE HUXKE JIEMOHCTPAIMM OCHOBHBIX YMEHHH, pelieHus
TUIOBBIX 3aJa4 C HETPyOBbIMU OIIMOKAaMU, BBIIIOJIHEHBI BCE 3a/1aHUs, HO HE B MIOJIHOM 00BEME.
Hanuuue HaBbIKOB (Bl1aJieHHE OMBITOM): KaK MUHUMYM HMMEETCSl MUHUMAaJIbHBIH HA0Op HaBBIKOB IS
pelIeHUs CTaHAAPTHBIX 3a/1a4 C HEKOTOPHIMHU HEJJOYETAMH.
XapakteprucTruka cOpMHUPOBAHHOCTH KOMIIETEHITHMN:
- chopMHpPOBAaHHOCTH KOMIETEHIINY HE HI)KE MUHUMAJIbHBIX TPeOOBaHMUIA;
- UMEIOUIUXCS 3HAHUM, YMEHHH, HABBIKOB KaK MUHUMYM JOCTAaTOYHO JJIS PEUICHHs MPaKTHUYECKUX
(mpodeccroHanbHBIX) 3a/1ad, BO3MOXKHO TPEOYeTCs JTOMOJIHUTENbHAS TMPAKTHKA MO OOJIBITMHCTBY
MPAKTUYECKHX 3aJau.
YpoBeHb CHhOPMUPOBAHHOCTH KOMITETCHIINI: MUHUMAJIBHBIN YPOBEHb HUKE CPEITHETO.

Onenka OTan4HO:
[TonHOoTa 3HaHWIA: ypOBEHb 3HAHWN B 00BEME, COOTBETCTBYIOIIEM IIporpamMMe IOJArOTOBKH, 0e3
OLINOOK.
Hanuuue ymeHwuii: mpoaeMOHCTPUPOBAHBI BCE OCHOBHBIE YMEHHS, PEIIEHbl BCE OCHOBHBIE 3a7auu C
OTJENbHBIMU HECYIIECTBEHHBIMH HEIOUETaMH, BBHITIOJHEHBI BCE 3aJJaHUS B IIOJTHOM 00BEME.
Hannuue HaBbIKOB (BlIaJileHHE OMBITOM): TMPOJAEMOHCTPUPOBAHBI HABBIKK TPU  PEHICHUU
HeCTaHJaPTHBIX 3a7a4 0e3 OMMOOK ¥ HEI0YETOB.
XapaktepucTrika cOpMUPOBAHHOCTH KOMITETEHITMN:
- chopMHPOBAaHHOCTH KOMIETEHIIMU MTOJIHOCThIO COOTBETCTBYET TPEOOBAHUSAM;
- UMEIOIIMXCS 3HAHWUN, YMEHHM, HABHIKOB U MOTHBALlMU B MOJHOW Mepe JAOCTAaTOYHO ISl PELICHUS
CJIOXKHBIX TTpaKTHUeCKuX (TTpodecCoHaNbHBIX) 3a/1a4.
YpoBeHb CHOPMHUPOBAHHOCTH KOMITETCHIIHI: BHICOKHIA.

8.3. TunoBbie BONPOCHI, 32JaHUS TEKYI1er0 KOHTPOJIS
Pa3nen 1: 'eneTuka — Hayka 0 HacJlIeICTBEHHOCTH U U3MEHYMBOCTU OPIaHU3MOB

OIIK-1 CriocoGeH pemiath TUIIOBBIE 3a7a4K MPO(HECCHOHATBLHOM ASATEIPHOCTH HA OCHOBE 3HAHUI
OCHOBHBIX ~ 3aKOHOB  MaTeMaTHMYeCKUX U  €CTECTBEHHbIX  HayK €  [PUMEHEHHEM
MH(OPMaLIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

1. OcHOBHBIE NIOJIOKEHUS IBOJIIOLIMOHHON TEOPUH HACIEACTBEHHOCTH.

2. CocTtaB ¥ CTPOCHUE XPOMOCOM.

3. buononumepsr IHK u PHK, ux crpoenue u ¢pyHkuuu.

4. OxapakTepu3yiTe BEreTaTUBHOE U CEMEHHOE Pa3MHOKEHUE PACTEHUM.

5. T'eHeruueckass  XapakTEpUCTHMKAa KJIETOK B  IPOLECCE  MUKPOCIOPOreHe3a MU
MHUKpPOTraMeTOreHe3a.

6. I'enetnueckas XapaKTCPUCTHUKA KJICTOK B mponecce MakKpOoCIoporeaesa n
MaKpOraMeTorcHesa.

7. OtkpeiTue HaBammua C. I'. mpouecca JBOMHOIO OIUIOAOTBOPEHUE MOKPHITOCEMEHHBIX
pacTeHUHN.

8. Lluronmornueckue OCHOBBI OECIIONIOT0 pa3MHOKEHUs. MUTO3.
9. IluTonornyeckue OCHOBBI TOJIOBOTO pa3MHOKEHUs1. Meiio3.
Paznen 2: 3akOHOMEPHOCTH HaCNE0BaHMS [IPU BHYTPUBHIOBON THOPUAN3ALIUN

OIIK-1 CriocoGeH pemniath TUIIOBBIE 3a7a4H PO(HECCHOHATBLHOM ASATEIPHOCTA HA OCHOBE 3HAHUI
OCHOBHBIX ~ 3aKOHOB  MaTeMaTHYeCKUX U  €CTECTBEHHbIX  HayK €  [PUMEHEHHEM
MH(OPMaLIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

1. Cytb MeToaa ruOpUI0IOTHYECKOTO aHaN3a, MpeIokeHHoro I'. Menaenem.

n

2. Oxapakrepusyiite moHstus "renotun”, "dhenorun", "romosurora", "rereposurora", "Tum
ramert" .

3. OxapakTepu3ynTe 3aKOH eTMHO00pa3usi TMHOPHUIOB MEPBOTO MOKOJICHHUS.

4. Uto 03HAYAIOT MOHATHS "MOHOTHOPHIHOE CKpemuBanue", "MUuruOpuaHoe CKpermBanme',
"monUruOpuaHOE CKperuBanue"?
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5. Oxapaktepusyite raMeToQUTHYI0, CIIOPOPUTHYIO U T€TePOMOP(HYIO HECOBMECTUMOCTH
ajienei.

6. AnnenpHble reHbl. MHOXKECTBEHHBIN aJIEIU3M.

[IK-1 T'oroB yudacTBOBaTh B NPOBEACHUM arpOHOMUYECKUX MCCIEAOBAHUN, CTATUCTHUYECKOMN
00paboTKe pe3ysbTaTOB OMbITA, (POPMHUPOBAHUS BHIBOIOB

1. Cratuctudeckast OIieHKa JaHHBIX THOPUI0JIOTHYECKOTO aHanu3a. MeTo | Xu-KBaapar.

2. YpOoBEHb 3HAYUMOCTH.

3. Crenienu cBOOOIBI.
Paznen 3: HacnenoBanue Npu3HAKOB NMPU HEAJUTIETbHOM B3aMMOICHCTBUM T€HOB

OIIK-1 CriocobeH pemath TUIOBbIE 3a/1a41 MTPO(ECCHOHATBHON AEITEeIbHOCTH HA OCHOBE 3HAHUI

OCHOBHBIX  3aKOHOB  MAaTeMaTHYEeCKUX W  €CTECTBEHHBIX  HAyK €  MPUMEHEHHEM
MH(OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH;

1. OxapakrepusyiiTe NoHATHE "HEAIIETbHbIC TE€HBI".

2. OxapakTepu3yiiTe KOMIJIEMEHTAPHOE B3aMMOJICUCTBHE HeaUleabHbIX reHoB. [IpuBenure
MIPUMEPBHIL.

3. OxapakTepusylTe SIMUCTATUYECKOE B3aUMOJCUCTBUE HealleabHbIX TeHOB. [IpuBemute
MIPUMEPBHIL.

4. OxapakTepusyiTe MOJMMEPHOE B3aUMOJICUCTBUE HeaJIeNbHbIX TeHOB. [IpuBenure
MIPUMEPBHIL.
Pa3nen 4: XpoMocoMHasi TEOpHs HACIEACTBEHHOCTH

OIIK-1 CriocoGeH pemiath TUIIOBBIE 3a7a4K MPO(HEeCCHOHATBLHOM ASATEIPHOCTH HA OCHOBE 3HAHUH
OCHOBHBIX ~ 3aKOHOB  MaTeMaTHYeCKUX U  €CTECTBEHHbIX  HayK €  [PUMEHEHHEM
MH(OPMaLIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

1. Ha3oBuTe OCHOBHBIE TIOJIOKEHUS XPOMOCOMHOM TEOPHMM  HACJIEACTBEHHOCTH,
ycraHoBieHHbIe T. Mopranom.

2. CuenneHHoe HacienoBanue. I[1oj1HOe U HENOJIHOE CLEIUIEHNE TEHOB.

3. MoJiekyJisipHbIe MEXaHU3MbI KPOCCUHTOBEPA.

4. OcoOGeHHOCTH TPOSIBIICHHSI TEHOB, JIOKAJTM30BAHHBIX B ITOJIOBBIX XPOMOCOMAX.
Paznen 5: IluronnasmaTtudeckas HACIEACTBEHHOCTh

OIIK-1 CriocobeH pemarh TUIOBbIE 3a/1a41 MTPO(ECCHOHATBHON AEITEeIbHOCTH HA OCHOBE 3HAHUH

OCHOBHBIX ~ 3aKOHOB  MAaTEeMaTHMYECKUX U  €CTECTBEHHbIX  HayK €  IPUMEHEHHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

1. OcobOeHHOCTH JOKaNU3alK1, HACIEA0BAaHUS U MPOSBICHHS LIUTOIIA3MATUYECKUX T€HOB.

2. OxapakTtepusyire THOHATHS "MHIYXT-TUHUA", "WHOpenHas penpeccus”, "MHOpPEIHBIHA
MUHUMYM".

3. NuOpuuHr.

4. T'erepo3uc. OxapakTepu3yiuTe penpoyKTHUBHbBINA, BEr€TaTUBHBIN U aganTallMOHHBIA THIIbI
rereposuca.

5. OxapaktepusylTe TeOpHH TeTepo3uca (JOMHHHPOBAHMS, CBEPXIOMHUHUPOBAHUS,
aJIUNTAMEHTAIbHBIX 3P (HEKTOB).

Paznen 6: I3MeHYMBOCTH OpraHU3MOB HACJIEICTBEHHAS U HEHACIIEICTBEHHAS

OIIK-1 CriocobeH pemath TUIOBbIE 3a/1a41 MTPO(ECCHOHATBFHON AEITEeIbHOCTA HA OCHOBE 3HAHUH
OCHOBHBIX  3aKOHOB  MAaTeMaTHYEeCKUX U  €CTECTBEHHBIX  HAyK €  MPUMEHEHHEM
MH(OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH;

1. Tumel HaceCTBEHHON U3MEHYUBOCTH.

2. OxapakTepu3yiTe THUIBl MyTalluil (Ienenus, WHBEPCHS, TPAHCIOKAIWs JTyTUTHKAIIHS,
WHCEpLHs).

3. OxapakTepu3yiTe TUIIBI OJUTUIONAO0B (aBTOMOMHUILION B, aM(UIUTLIONIBI, AaHESYTUIOU/IBI).

4. MoaudukanmoHHas ”3MEHUNBOCTh. Hopma peakiium.

5. Otnanénnas rubpuau3zaius, €€ BO3SMOXKHOCTH.
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6. Meron, npennoxxkennsid I'. JI. Kaprieuenko mms mpeomosieHusi Oecriionus OTAaEHHBIX
THOPHUIOB.

[IK-1 ToToB yuacTBOBaThb B MPOBEACHUU arpOHOMHUYECKHUX HCCIEAOBAHUM, CTATHCTUYECKOU
00paboTKe pe3yJbTaTOB OMbITa, (HOPMHUPOBAHHS BHIBOJIOB

1. CraTuctudeckas orieHka MOAU(MUKAITMOHHONW H3MEHYHBOCTH.
. KpuBast HopMansHOTO pacnpeneneHus.
. ducnepcus.

. Cpenusis apudmernueckas.
. Omnbka cpenHeit apudMeTnuecKo.
. KoappurmenT Bapuarun.

OIIK-5 CrnocobeH K ydYacTUI0O B MPOBEACHUU HKCIEPUMEHTANbHBIX HCCICJIOBAaHUNA B
npodeCcCHOHATILHOM 1S TebHOCTH;

2
3
4. CtangapTHOE OTKJIOHEHHE.
5
6

~

1. {aiiTe moHsTHE MOAM(PUKALIMOHHON U3MEHYMBOCTH
2. Oxapaktepu3yiTe KpUBYI0 HOPMAJIbHOTO pacpeIeIICHUSI.
3. Urto xapakTepusyeT cpeaHsisi apupMeTuieckast Ha KpUBOM HOPMAJILHOTO pacipeeieHus?
4. Yto xapakTepus3yeT AUCIEPCUs Ha KPUBOW HOPMAJIBHOTO pacIpeieICHUSI.
5. UTo xapaKTepu3yeT U B KAKUX CIy4asx MpUMeHseTcs Kod((OUIMEHT BapUaluu
Paznen 7: 'eHeTnyeckure mpouecchl B MOMYJISIUIX

OIIK-1 CriocobeH pemarh TUIOBbIE 3a/1a41 MTPO(ECCHOHATBFHON AEITEeIbHOCTA HA OCHOBE 3HAHUHN
OCHOBHBIX ~ 3aKOHOB  MAaTeMaTHMYECKMX U  €CTECTBEHHbIX  HayK €  IPUMEHEHHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

1. Ionynsius. Kputepuu, XxapakTepusyromye nomyJssiuIo.
2. IBwxyuye (hakTopbl HBOJIOLMH MOMYJISALUN (MyTaIlllKl, 0TOOP, MUTPAILUH, Ipeld TeHOB).
3. 3akon Xapau-BaiinOepra.

[IK-1 T'oroB yu4acTBOBaTh B NPOBEACHUM arpOHOMHUYECKUX MCCIEAOBAHUN, CTATUCTHUYECKOMN
00paboTKe pe3ysIbTaTOB OMbITA, (POPMHUPOBAHUS BHIBOIOB

1. Ucnonb3oBanue 3akoHa Xapau-BaiinOepra ass ornpeneneHusi TeHHON, TeHOTUITHYECKON U
(eHOTUMHYECKON CTPYKTYPbI MOMYJISLINH.

2. Onpenenenyie FreHHON CTPYKTYpbl OMYJISALMY.

3. OnpezaeneHue reHOTUITUYECKON CTPYKTYPhI MOMYJISLIHH.

4. Onpenenenue GEHOTUMMYECKON CTPYKTYPBI MOIMYJIALINH.
Paznen 8: ['eHeTnKa MHAMBUIYaIbHOTO PA3BUTHS

OIIK-1 CriocobeH pemarh TUIOBbIE 3a/1a41 MPO(ECCHOHATBHON JAEITEIbHOCTH HA OCHOBE 3HAHUH
OCHOBHBIX ~ 3aKOHOB  MaTEeMaTHMYECKUX U  €CTECTBEHHbIX  HayK €  IIPUMEHEHHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

1. TOTUNOTEHTHOCTD KJIIETOK COMAaTUYECKUX TKAHEH.

2. 'enernyeckas mporpaMMa OHTOT€HE3a.

3. MudbdepennmanbHas 1 KackaaHas aKTHBHOCTh TEHOB.

4. @akTopbl U NPUEMBI PETYJIUPOBAHNUS IKCIIPECCUN T€HOB, IPOX0XKICHUS ATAIOB OHTOI'€HE3A.
Paznen 9: buorexHomnorus, 3Tansl ¥ HapaBJICHUS €€ pa3BUTHUSA

OIIK-1 CriocobeH pemath TUIOBbIE 3a/1a41 MTPO(ECCHOHATBHON AEITEIbHOCTA HA OCHOBE 3HAHUI
OCHOBHBIX ~ 3aKOHOB  MaTeMaTHMYECKMX U  €CTECTBEHHbIX  HayK €  IIPUMEHEHHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

1. buoTexHonorusi, OCHOBHBIE ATalbl €€ pa3BUTHA.

2. OCHOBHBIE HalNpaBJICHUS Pa3BUTHI OMOTEXHOJIOTHH.

3. OcHOBHBIE HaIpaBJIEeHUsI OMOTEXHOJOTUH MUKPOOPTaHU3MOB.

4. HanpaBiieHust OMOHEPTETUKH.

5. Kpuocoxpanenue. Co3nanne reHeTHYeCKOro 0aHka KJIETOK U TKaHEH.
Pa3nen 10: MonekynsipHble OCHOBBI TEHETUYECKUX NTPOLIECCOB
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OIIK-1 CriocoGeH pemiath TUIIOBBIE 3a7a4H MPO(HECCHOHATBLHOM ASATEIPHOCTA HA OCHOBE 3HAHUI
OCHOBHBIX ~ 3aKOHOB  MaTeMaTHMUYeCKUX U  €CTECTBEHHbIX  HayK €  [PUMEHEHHEM
MH(OPMaLIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

1. OcobeHHOCTH OpraHu3alyi TeHOMOB 3YKapHOTHYECKON U MMPOKAPHUOTHUECKOM KIIETOK.
2. Ctpykrypa reHa.
3. MonekynspHble MEXaHU3MBbI PEIUIMKALUU U TpaHCKpUnuuu Mosiekyis! JTHK.
4. MosekynsipHblE MEXaHWU3MBI ITPOLIeCCUHTa U TpaHcsanuu u-PHK.
Pasnen 11: Knerounas nunxxenepus

OIIK-1 CriocoGeH pemiath TUIIOBBIE 3a7a4H MPO(HECCHOHATBLHOM ASATEIPHOCTH HA OCHOBE 3HAHUI
OCHOBHBIX ~ 3aKOHOB  MaTeMaTHMYeCKUX U  €CTECTBEHHbIX  HayK €  [PUMEHEHHEM
MH(OPMaLIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

1. buonorust KyJIbTUBUPYEMBIX KaJUTyCHBIX U CyCIIEH3MOHHBIX KJIETOK.
2. Dtanbl KJIOHATBHOTO MUKPOPA3MHOKEHHS.

3. TlpuMeHeHue METOMOB in Vitro B CEJNEKIMH pPACTeHUH (CoMaTWyecKas TUOpUIaN3aIus,
COMaKJIOHAJIbHAsI K3MEHYUBOCTD, TaILTOUIHS ).

OIIK-5 CnocobeH K yYacTUI0O B TMPOBEACHUU HKCIEPUMEHTANbHBIX HCCICAOBAaHUNA B
pohecCHOHANEHOM e TEIbHOCTH,

1. Oxapakrepu3syiiTe CBOMCTBA KJIETOK alIMKAJIbHONH MEPUCTEMBI.

2. Oxapaktepu3ydWTe  NHUTaTEIbHBIE  CpPEIbl, HUCIOJb3YyeMble TPU  KIOHAJIBHOM
MHUKpPOPa3MHOKECHHH.

3. YUto ucnosib3yeTcsl B KaUeCTBE AKCIUIAHTA MPU KIIOHATIBHOM MUKPOPA3MHOXKEHUH?
4. KakoBa TeXHOJIOTUS CyOKYJIbTUBUPOBAHUS NP KIIOHATTBHOM MUKPOPA3MHOKEHHUN?
5. Yto BXOAWT B MOHATHE "aganTaius IpoOUPOUYHBIX pacTeHU"?

OIIK-4 CniocobeH pealn30BbIBaTh COBPEMEHHBIE TEXHOJIOTUU U 000CHOBBIBATH UX MPUMEHEHHUE B
poecCHOHANEHOM IS TEIbHOCTH,

1. TexHODOTHS KIIOHATBHOTO MUKPOPa3MHOKEHHSI.
2. Beibop oO0bekTa 1t KITOHATHOTO MUKPOPa3MHOXKEHUS.
3. Crepunuzanust 00beKTa IS KIOHAIBHOTO MUKPOPAa3MHOKEHHS.

4. IluratenvHass cpena Mypacure u Ckyra, wucnoiab3dyemas JUisi  KJIOHAIBHOTO
MUKpPOPa3MHOKEHHS.

5. Perynstopsl pocTa, UCIIOJIb3yeMble NMPU KIOHATHbHOM MUKPOPA3MHOKEHHUU.
6. BBenenue B KyJbTypy 00BEKTa KIOHAITBHOTO MUKPOPa3MHOKEHUSI.
7. CyOKyIbTHUBHpPOBAHUE.
8. AnanTtanusi IpoOUPOYHBIX PACTEHUH.
Paznen 12: 'eneTndeckast MHKEHEPUS

OIIK-1 CriocobeH pemarh TUIOBbIE 3a/1a41 MTPO(ECCHOHATBFHON AEITEeIbHOCTH HA OCHOBE 3HAHUH
OCHOBHBIX ~ 3aKOHOB  MaTEeMaTHMYECKMX U  €CTECTBEHHbIX  HayK €  IIPUMEHEHHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

1. Metoasl 0OHapyEHUS U BbIACIICHHUS TeHOB. VICKyCCTBEHHBIN CHHTE3 T€HOB.
2. CexBenuponanue JTHK.

3. OCHOBHBIE ATaNbl CO3/IaHUS TPAHCTE€HHBIX OPraHU3MOB.

4. HampaBiieHUsl TEHETUYECKOW NHKEHEPUHU B PACTEHUEBOJICTBE.

5. Kak OTHOCUTBCA K TPAaHCTE€HHBIM OpraHu3Mam?

8.4. Bonpochl NPOME:KYTOYHOM aTTeCTAIIUN
Tpetnii cemectp (Ix3amen, OIIK-1, OIIK-5, I1K-1)
1. 'eneruka, e€ 3HaUeHHE B aTPOHOMUU, CEJIEKIIMU U CEMEHOBO/ICTBE.
2. Ha3zoBuTE OCHOBHBIE ATAIIBI Pa3sBUTHUA TCHCTUKH, BBIAAOIIUXCA y‘IéHBIX 1 UX JOCTHUKCHUA.

3. Ponb renotuna (HacieICTBEHHOCTH) W BHENTHEH cpeabl B (DOPMHUPOBAHUH TPU3HAKOB M CBOMCTB
Oopranusma.
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4. PactuTenbHas KieTKa, e€ CTpoeHue, Ha3HaueHue U PYHKIHUU €€ CTPYKTYP.

5. Opranoujsl KJIE€TKH, NMPUHUMAIOLINE y4yacTHE B XPAaHCHMM HACIEICTBEHHON HH(pOpManMU |
nepeaayde Npu3HaKkoB. MexaHu3MBblI epeladl HacJIeICTBEHHBIX [IPU3HAKOB.

6. Kapuotumn. [laiite nonsitue tepMuHam «uHTEepdazHoe sapoy, «IHK», «meradazHas xpomocomay,
«XpOMaTUAD.

7. Knerounsnii mukn. OxapakrepusyiTe mepuoisl uHTepdasbl, n3meHnenue coxaepxkanus JHK B
KJIETKE TI0 TIeproaM UHTepQa3bl.

8. KakoB XuMHuUeCKMH C€OCTaB M CTpO€HHE XpoMocoM. Jlokanuzalus ajieNbHBIX I'€HOB B
TOMOJIOTUYHBIX U IIOJIOBBIX XPOMOCOMaX.

9. Oxapaktepu3yiTe TUIIBI 0TOOPA B MOMYJISAIUH (CTAOMIN3UPYIOLIHMHA, IBHKYIIHHA, paCCEUBAIOLINI).

10. IluTomornueckas xapakTepUCTHKAa MUTO3a, ero (a3bl. ['eHeTHUEeCKUit U OMOJOTUYECKHI CMBICIT
MHUTO3a.

11. Ilepenaua HaclieICTBEHHBIX MPU3HAKOB MPHU BETETATMBHOM DPAa3MHOXKEHUH, €0 JOCTOMHCTBA U
HEJOCTaTKH.

12. IluTtonmornueckass XapaKTEepPHCTHKa Meio3a, ero srtambl, (a3el U craguu. ['eHeTHYeCKud wu
OMOJIOrMYeCKH CMBICIT Meiio3a.

13. 'omonoruyneie XpoMocoMbl. KpocCHHTOBED, €r0 MEXaHU3M U 3HAYEHUE.

14. Myxckoii rameToput. MUKpOCTIOPOTeHE3 U MUKPOTaMETOT €HE3.

15. XKenckwuit ramerour. MakpocroporeHe3 u MakporaMeToreHes.

16. JIBoitHOE OTIIOOTBOPEHUE Y PACTCHUMN, €T0 T€HETHYECKUA U OMOTOTHYECKHUIA CMBICTT.

17. Ilepemaya HACIEICTBEHHBIX MPU3HAKOB MPH IOJOBOM pPa3MHOXXEHUH, €ro JOCTOMHCTBA H
HegocTaTKu. OCOOEHHOCTH Ppa3MHOKEHHMS OJHO- U JBYJIOMHBIX, aHEMO- U DSHTOMO(DHIBLHBIX
pacTeHui.

18. OcHOBHBIE 3aKOHOMEPHOCTH HACJIEOBaHMs, YCTaHOBIEHHbIe MeHaenem, YyCIOBUA HX
OCYLLECTBIICHUS.

19. I[OMI/IHaHTHBIe " pCUCCCUBHBIC I'CHBI, ITIOJTHOC U HCIIOJHOC AJUICIIBHOC BBaHMOHCﬁCTBHC T'CHOB.

20. IIpumenenue 3akoHa MeHzensl O HE3aBUCHMOM HACJIEIOBAHWU MPU3HAKOB MPU MOHO-, TU- U
MTOJIMTUOPUTHOM CKPEIIMBAHMSIX, CTATUCTUICCKUE 3aKOHOMEPHOCTH.

21. OxapakTepusylTe XapakTep pacHICTUICHHs 1O TEHOTHIY W (EHOTUIy TpPH HE3aBUCHUMOM
KOMOMHHPOBAaHUH I'€HOB MOHO- U IUTHOPUAHOTO CKPEIINBAHUH.

22. AHanu3upyroniee CKpeluBaHue, 3HAYEHNE U BO3MOYKHOCTH €T0 UCIIOIb30BaHUs.

23. HaCI:IIJ_IaIOIJ_Iee CKpCHIMBAHUC, C€T0 XApaKTCPUCTUKA U BO3MOXKXHOCTU HUCIOJIB30BAHUA B
CCJICKIIMOHHOM IIpOIIECCE.

24. PeuMnpoKHOE CKpEIIMBaHHWE, €ro XapakTepucTuka. Llenb HCronb30BaHUA B CEIEKIMOHHOM
mporecce.

25. MHoxecTBeHHbI amienu3M. Ero 3HaueHne B TMpUPOAE H B CEIBCKOXO3IMCTBEHHOM
MIPOU3BO/ICTBE.

26. Tumbl KOMIUIEMEHTApPHOTO B3aMMOJCHUCTBHS HEAUICIBHBIX TE€HOB, OCOOCHHOCTH UX
(dheHoTUIMYECKOTO TIposiBIcHUS. [IprBeuTe MpUMepHI.

27. Tumel SOMCTATMYECKOTO  B3aUMOJCHMCTBHSA  HEa/UICILHBIX TI'E€HOB, OCOOEHHOCTHM  HX
(heHoTUTIMYECKOTO TIposiBIcHUS. [IprBeuTe MpUMepHI.

28. Turbl TOJIMMEPHOTO B3aUMOJCHCTBHUS HEAJUICIbHBIX TE€HOB, OCOOCHHOCTH WX (DEHOTHUITUYECKOTO
nposienieHus. [IpuBeaure npumepsl.

29. 3axkon H. M. BaBuimoBa O TrOMOJOTMYECKHUX pAJIaX HACIECIACTBEHHOW H3MEHUYMBOCTH, €r0
JBOJIIOLMOHHASA OCHOBA U CEJIEKI[MOHHOE 3HAUCHHE.

30. OCHOBHBIE TTOJIOKEHUSI XPOMOCOMHOM Teopun HacieAcTBeHHOoCcTH T. MopraHa.
31. MexaHu3Mbl OIpeIeIeHNs 10J1a.

32. CuemienHoe HacienoBanue. OCOOEHHOCTH PAaCIICIICHUS B MOTOMCTBE IPH HE3aBHCHMOM H
CIETJIICHHOM (TTOJTHOE Y HEIOJIHOE) HACJIeIOBAaHUH.

33. Cuemienue ¢ mosioM. OCOOEHHOCTD MPOSIBJICHUS TEHOB MPU T€MU3UTOTHOCTH.
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34. SInepHbie U nUTOIIIA3MaTHYECKHE TeHbl. OCOOEHHOCTH X HACIeOBaHUSI.

35. ABTONONUIUIONABI, UX MOJYUYEHUE U 3HAUEHHUE B AT POHOMHUU.

36. Knaccudukanus mytaruid. FIcKycCTBEeHHBIN MyTareHe3 B CEJICKIIMA PACTEHUH.
37. llomynsauus, ABMKYIIHE (HaKTOPHI €€ SBOTFOIIH.

38. Hcnonb3oBanue 3akoHa Xapau-BaitHOepra nist omnpejeneHusi T€HHOH, T€HOTHIHYECKOW U
(heHOTUTTNYECKON CTPYKTYPHI MOITYJISIITHH.

39. I'eneTnueckas nporpaMmMa HHANBUIYAJILHOTO PA3BUTHS OpraHu3Ma. Y CIIOBUS €€ peaau3aluu.
40. ITytu peryaupoBaHus HHAUBUAYAIbHBIM Pa3BUTHEM OpraHU3Ma.
41. Ctpykrypa xpomocoM. HazHauenne n Mmexanusm ynakoBku mosiekyn JTHK.

42. Tunbl neneHusl KIETOK. ['eHeTHMYecKas XapaKTepUCTHKA AOYEPHUX KIETOK B CPAaBHEHHU C
MaTE€pPUHCKOU.

43. Mexanu3M raMeTo(huTHON HECOBMECTUMOCTH aJUIeNiel TP MOJIOBOM Pa3MHOKEHUH PaCTEHUI.
44, MexaHu3M criopopUTHON HECOBMECTUMOCTH JIJICJICH MPHU TTOJIOBOM Pa3MHOKEHUHU PACTCHHIA.
45. MexaHnu3M rerepoMop(HOii HECOBMECTUMOCTH aJlIeJIeH TPH MOJIOBOM Pa3MHOKEHUH PacTEHUH.
46. AMPUANTUIONIBI, X TIOJYYCHHUE, 3HAYCHUE B arPOHOMHUH.

47. OnpeneneHre pacCTOSTHUS MEXly T€HaMU OJHOW rpynnsl cuerieHus. [locTpoeHre reHeTHuecKnx
KapT XpOMOCOM.

48. OxapakTepusyiiTe NnpuMepbl BErETATHUBHOIO pa3MHOXKEHHUs pacTeHM. Xumepsl. KionambHOe
MHUKpPOPa3MHOXEHHE PACTEHUH.

49. 3anaua Ha TeMy «OOpa3oBaHUE MOJOBBIX KIETOKY.

50. 3amaua Ha Temy «JIUrHOpPUAHOE CKPEITNBAHKE).

51. 3agaua Ha TeMy «HecoBmecTUMOCTD ajeneiny.

52. 3agaya Ha TeMy «KOMIUIEMEHTapHOCThY.

53. 3agaua Ha TeMy «DIUCTa3y.

54. 3agaya Ha Temy «llomumepusi».

55. 3anaua Ha Temy «ClLeTIEHHOE HACIeI0BAHUE U KPOCCUHTOBEP.

56. 3agaya Ha TeMy «[ eHeTHYeCcKue MPONECChl B MOIMYJISLIAN.

Yereproiii cemectp (3auer, OIIK-1, OIIK-4, OIIK-5)
. OcHOBHBIE HaNpaBJICHUS Pa3BUTH OMOTEXHOJIOTHH, UX XapaKTepUCTHUKA.
. JIOCTHM>KEeHHS HAyKU M OCHOBHBIE ITAITbI PA3BUTHS OMOTEXHOJIOTHH.
. JlaiiTe XapaKTepUCTUKY MOHATHIO "OMOTEXHOIOTHS".

1
2
3
4. JlaliTe XapaKTEpUCTUKY MOHATHIO "KJIETOYHAsI MHKEHEPHs'", OCHOBHBIEC €€ HAMPABIICHHUS.
5. JlaiiTe XapakTepUCTUKY TOHATHIO "TeHETHYECKasi MHKEHEPHUs'', OCHOBHBIEC €€ HaIIpaBJICHHUS.
6. KiioHanpHO€ MUKPOPa3MHOKEHHE: BO3MOKHOCTH TEXHOJIOTUH, OCHOBHBIE JTaIlbI.

7

OxapakTepu3yiTe METOJbl KJIECTOYHOM WHXEHEPUU B CEJEKIMU pacTeHU ''comaTthueckas
rubpuauzamnms’.
8. CocrossHME M TEPCIEKTHBBI PAa3BUTHS OUOTEXHOJOTMHM B OpOJWIBHOM MPOU3BOJACTBE,
KOHCEPBHPOBAaHUH, KOPMO3aroToBke, (papMakoIOruu, arpoXuMu.
9. JlaiiTe XapakTEpUCTUKY KAJLLTyCHOM KyJIbType KIETOK.
10. HanipaBnenus GMOTEXHOJIOTHH B OMO3HEPTeTHKE.
11. MonekyJisipHble OCHOBBI T€HHOW HH)KEHEPUH.
12. CexkBeHHpOBaHNE TEHETHYECKOTO MaTepuaia. IIeKTpodopes.
13. Kpuocoxpanenue. Coznanue 6aHka KJIETOK U TKaHEH.
14. OGHapy>KeHHE U BBIACICHUE T€HOB.
15. cKyCcCTBEHHBIN CUHTE3 T€HOB.
16. I'enetnueckuii Bektop. VX BUABI, CTPYKTYpa, Ha3HAaYECHHE.
17. MeToapl TeHETHYECKOM TpaHCHOpMAITUU KIIETOK.
18. DTansl nosyuyeHus: TPaHCTE€HHBIX PACTEHUH.
19. CocTosiHue U MEPCHEKTUBBI PA3BUTHUSI TEHHOW WH)KEHEPHH.
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20. bezonacHOCTh reHeTUYECKH MOIU(UIIMPOBAHHBIX OPTaHU3MOB.

21. OxapaktepuszylTe METOJbl KJIETOUYHOM WHXKEHEPUU B CEJICKIMU PACTEHUH ''coMakIOHaJIbHAs
W3MEHYUBOCTB".

22. OxapakTepu3yiTe METOJ KIETOYHON MH)KEHEpHUH '"ramonaus’.
23. JlaiiTe XapaKTEpUCTUKY CYCIIEH3MOHHOM KYJIbTYpE KIETOK.
24. OxapakTepHu3ylTe TUTaTEIbHBIE CPEJIbl, UCIOJIb3YEMBIE ITPU KIIOHAIIBHOM MUKPOPa3MHOKEHUH.

25. HeobxomumMocTh oOecrieueHrs acenTUYECKUX YCIOBHH MPHU KIOHAJTLHOM MHUKPOPA3MHOKCHHUH.
JlamuHap-60KCHI.

8.5. MerToauueckue martepuasbl, ONnpeleJsiiOlde MPOUEeIYPbl OLEHUBAHWS 3HAHWM,
YMeHHi, HABbIKOB M (MJIM) ONbITA JAeSITEJbHOCTH, XapaKTEePU3yIIHUX 3Tanbl GopMUPOBaAHMS
KOMITeTeHI Ui

KoHTponb 3HaHMA CTYIEHTOB IO IUCHUIIMHE IPOBOJMTCS B YCTHOH W MHChbMEHHOH (dopme,
MpeycCMaTpuBaeT TEKYIIUH U MPOMEXKYTOUHBIH KOHTPOJIb. MeTolbl KOHTPOJS: - TecToBas ¢dopma
KOHTPOJISI; - yCTHasA popMa KOHTPOJISI — ONPOC M OOLIEHHE C ayIMTOpUEH MO MOCTAaBIEHHON 3a7aue B
yCTHOU (popMme; - perieHre OonmpeaeseHHbIX 3aJlaHuid (3a71a4) 1Mo TeMe MPaKTUYEeCKOro Marepuaia B
KOHIIE MPAKTUYECKOrO 3aHATHUS, B LENSIX 3(PPEKTUBHOCTH YCBOSEMOCTH MaTepuana Ha MpakTHKE. -
MOOUIPEHNE UHIMBUIYABHBIX 3aJaHU, B KOTOPBIX CTYJEHT MpopadoTani caMOCTOSATENBHO OO0JbIIOEe
KOJIMYECTBO JIOTOJHUTENbHBIX HCTOYHUKOB JHUTEpaTypbl. TeKyluil KOHTPOJb MperycMaTpuBaeT
YCTHYIO (popMy ompoca CTyA€HTOB ¥ MHUCbMEHHBII 3KCIPECC-OMPOC MO0 OKOHYAHUIO U3YUEHUS Kax 10
TEMBI.

9. IlepeyeHb y4eOHOM JTUTEPATYPHI

1. I'ynses, I'. B. I'enetuka : yueOnuk / I'. B. I'ynses. - 3-e u3a., nepepab. u norm. - Mocksa :
Komoc, 1984. - 351 c.

2. 'enetuka : WILTIOCTpHP. mocobue st camoct. 3ausaTuii / Vbx['CXA ; aBTop-coct. A. M.
Jlentoukmn. - Mxesck : Ilem, 2002. - 114 c.

10. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTu UHTEepHeT
. http://elib.izhgsha.ru/ - ObC ®I'BOY BO MxeBckas 'CXA
. http://portal.izhgsha.ru - Uateprer-nnopran ®I'BOY BO «MxkeBckas [CXA»
. http://dic.academic.ru - AkaneMuk (CIOBapH U SHITUKIOICIIHIH )
. http://elibrary.ru/ - Hayunas anexktponnas 6uommoreka eLIBRARY.RU
. http://lib.rucont.ru - 3BC «PykonT»
. http://mygenome.ru - Moii reroM. Hay4HO-TTOnyIApHBIN OPTaT O TCHETHKE
. http://ru.wikipedia.org/wiki/ - DnexkrpoHHas _O6ubIHOTEKA
. http://vse-pro-geny.ru - Caiit Bce npo renst

00 N N L AW N~

he

http://www.dataplus.ru/ - TocynapcTBeHHBI pPEECTp  CEJNEKUHMOHHBIX JOCTHXKEHHH,
JOMYIIEHHBIX K HCIOJIb30BAHHMIO.

10. http://www.genetika.ru - XKypnan «bruotexHomorusn»
11. http://www.vigg.ru - Xypnan «I enetuka

12. https://biblioclub.ru/index.php?page=main_ ub - DBbC «YHuUBepcurerckas OubdIUOTEKA
OHJIAHY

11. MeToauuyeckue yKkazaHus 00y4arOuUUMCH 10 OCBOCHUIO JUCHMILIMHBI (MOTYJISA)
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[lepen u3yueHUEM ITUCHUIUIMHBI CTYJEHTY HEOOXOAMMO O3HAKOMUTHCS € paboueil MmporpamMMmoi
JTUCLUIUTUHBL, U3YYUTh MIepEeYeHb PEKOMEHIYEMOI JINTepaTyphl, IPUBEIEHHON B paboueil mporpaMme
TUCUMIUTUHBL. {1t 3(eKTUBHOTO OCBOEHHS NUCUUIUIMHBI PEKOMEHIYETCS IMOCEIIaTh BCE BHUbI
3aHATUNA B COOTBETCTBUU C PACIMCAHHWEM M BBIMOJIHATH BCE JOMAIIHHUE 3aJaHHsl B YCTaHOBJICHHBIE
npenojaBaTesieM Cpoku. B ciydae mporycka 3aHSATHI MO yBa)XKUTEIbHBIM MPUYMHAM, HEOOXOAMMO
MOJIyYUTh Y MIpernoaBaTelis UHIUBUIYaIbHOE 3a/1aHKe 110 MpomyiieHHoi Teme. [lonyyueHHble 3HaHuS
U YMEHHUS B MPOLECCE OCBOCHHUS JUCUUIUIMHBI CTYJCHTY PEKOMEHIYETCS MPUMEHSThH ISl pPellieHus
3a1a4y, He 00fA3aTEeNbHO CBSI3aHHBIX C MPOTpaMMON JUCHUILIMHBL. BrageHue KoMIETEHIMSIMU
JTUCLMIUTMHBI B IOJTHON Mepe OyieT MoATBepKaaThcsl Bammm yMeHneM cTaBUTh KOHKPETHBIE 33a4H,
BBISIBJISITH CYIIECTBYIOIIUE MPOOJIEMBI, peliaTh X U MPUHUMATh HA OCHOBE MOJyYEHHBIX Pe3yIbTaTOB
onTuMaibHble pemeHns. OCHOBHBIMU BHJAaMU YYE€OHBIX 3aHSITUHA IS CTYJEHTOB IO Y4eOHOI
TUCHMIUIMHE  SBISIOTCA: 3aHATUS  JICKUMOHHOTO THWIA, 3aHATHS CEMHUHAPCKOrO THUIA H
camocCTosITeNIbHasl paboTa CTYIEHTOB.

®Dopmbl paboTHI

Metoaunueckue yka3zaHus 1y 00y4Jarommuxcst

JIeKIIMOHHEBIE 3aHATUS

PaboTa Ha nekuun ABIsSeTCS OUY€Hb BAKHBIM BUIOM JIESTEIBHOCTH IS
U3y4YeHHs] JUCLUIUIMHBL, T.K. Ha JEKIUH IPOUCXOIUT HE TOJIBKO COOOIIEHNE
HOBBIX 3HaHHH, HO ¥ cUCTeMaTu3alus U 0000IIeHNEe HAKOIUIEHHBIX 3HaHU,
(opMHpOBaHUE HAa UX OCHOBE UIECHHBIX B3IJIAA0B, YOSKACHUH,
MHUPOBO33PEHUS, pa3BUTHE O3HABATENBHBIX U MPOPECCHOHATBHBIX
UHTEPECOB.

Kpatkue 3anucu nexkiuil (KOHCIEKTUPOBAaHUE) IOMOTAET YCBOUTh
matepual. Hamucanue KoHCIEKTa JIEKIHUii: KpaTKO, CXeMaTU4HO,
MOCJIEI0BATENBHO (PUKCUPOBATH OCHOBHBIE MOJIOKEHHUS, BBIBOJIBI,
(dbopMyIHpOBKH, 0000IIEHNUS; TOMEYaTh BayKHBIE MBICIIU, BBIACTATD
KJIFOUEBbIE CII0BA, TEPMUHBL. KOHCIIEKT JTyuIiie moapa3iesiaTh Ha MyHKTHI,
naparpadsl, cobIoas KpacHy1o CTpoKy. [IpHHIMITHAEHBIE MecCTa,
orpeneneHusi, popMyIibl CIeIyeT CONPOBOXKAATH 3aMEUAHHSIMU: «BaXKHOY,
«0Cc000 BaXKHOY, «XOPOIIIO 3aIIOMHHUTHY» U T.I. [IpociyniBanue u 3anuch
JICKIIMA MOYKHO TPOU3BOIUTH MTPH MTOMOIIU COBPEMEHHBIX YCTPOUCTB
(mukTooH, HOYTOYK, HETOYK H T.I1.).

Pabotas Haj KOHCIIEKTOM JIEKIUii, BCEria ceyeT UCTIONb30BaTh HE TOJIBKO
y4eOHUK, HO U Ty JTUTEPaTypy, KOTOPYIO JONOIHUTEIHHO PEKOMEHI0BAI
JIEKTOP, B TOM YMCJIE€ HOPMATUBHO-IIPABOBBIE aKThl COOTBETCTBYIOLICH
HanpasieHHocTH. [1o pe3ynbTatam paboThl C KOHCIIEKTOM JICKITUH CIIETyeT
0003HAYUTH BOIPOCHI, TEPMUHBI, MaTE€PUa, KOTOPbI BBI3BIBAIOT
TPYAHOCTHU, TIOMETUTH U MOTBITATHCS HAUTH OTBET B PEKOMEHTyeMOit
auteparype. Eciiu caMmocTosTensHO He yaaeTcst pa3o0paThCsi B MaTepuaile,
HE00X0IMMO c(OPMYITHPOBATH BOIIPOC U 33aJaTh MIPETOIaBATEII0 Ha
KOHCYJIbTAIIMH, Ha 3aHATUH CEMUHAPCKOTO THIIA.

JleKIIMOHHBIN MaTepua sBiseTcs 6a30BbIM, C KOTOPOI0 HEOOXOIUMO
HayaTh OCBOEHUE COOTBETCTBYIOIIETO Pa3/ieNa WIN TEMBI.

Jlabopartopubie
3aHSATHUS

[Tpu MOATOTOBKE K 3aHATHSAM M BBITIOJHCHUH 3aIaHUN CTYJICHTAM CJISIyeT
UCIIOJIb30BAaTh JINTEPATYPY U3 PEKOMEHIOBAaHHOTO CITUCKA, a TAKKe
PYKOBOJICTBOBATHCS YKA3aHHSIMH M PEKOMEHIAITUSAMU TIPEIO1aBaTeIs.
Hepe,u KaXXIbIM 3aHATHUCM CTy,Z[GHT I/I3y‘-Ia€T IIJIaH 3aHATH C HepequM TEM U
BOHpOCOB, CIINCKOM JII/ITepaTypBI 1 JOMAIlIHUM 3aIaHUEM 110 BBIHGCGHHOMy
Ha 3aHATHE MaTepHUaly.

CTyleHTy peKOMEHIyeTCs CIIEAYIOMas CXeMa MOATOTOBKH K 3aHITHIO H
BBITIOJTHEHHIO JOMAITHUX 3aaHU:

- MpopadboTaTh KOHCIIEKT JICKIIHA;

- IPOAHAIIM3UPOBATE JIMTEPATYPY, PEKOMEHIOBAHHYIO I10 U3y4acMOMY
paszneny (MOyJi0);
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- U3YYHTh PEUICHUS TUTIOBBIX 3a/1a4 (TIPH HAJTUYHUH);

- PELLIMTH 33IaHHBIEC TOMAIIHUE 3a/1aHUS;

- TIpH 3aTPyAHEHUSAX CHOPMYITUPOBATH BOMPOCHI K MPEIOAaBaATENIO.

B kOHIIE Ka)K10TO 3aHATHS TUIIA CTYAEHTHI NTOJIYYarOT «JIOMAIIHEE 33 IaHUE
JUISL 3aKpeIUICHHs TPOMIEHHOT0 Matepruaiia. JfoMalinue 3aganust
HEOOXOIMMO BBHITIOTNHATH K KaXI0MYy 3aHITHIO. CII0KHBIE BOIIPOCH MOXKHO
BBIHECTH Ha OOCYXKICHHE HA 3aHATUU CEMHHAPCKOTO THITA WM Ha
VHJIUBUYaJIbHBIE KOHCYJIbTALINH.

CamocTrogreapHas
pabora

CamocrosTenbHas paboTa CTyIEHTOB SBJISIETCSI COCTAaBHOM YacThIO UX
yueOHOil paboThI U UMEET IEeIbI0 3aKpeIVICHHE U YITyOJIeHue MOTyYeHHBIX
3HaHUI, yMEHUH U HABBIKOB, TIOMCK M MIPUOOPETEHNE HOBBIX 3HAHUH.
CamocrosiTenbHas paboTa CTyICHTOB BKJIIOYAET B C€0S1 OCBOCHHE
TEOPETUYECKOTO MaTepHralia Ha OCHOBE JIEKIINI, pEKOMEH1yeMO
JUTEPATYPBL; MOATOTOBKY K 3aHATUAM CEMHHAPCKOro THUIMA B
WHJVBUIyaJIbHOM U IPYIIIOBOM pexumMe. COBETHI 110 CAMOCTOSATEIBHON
paboTe ¢ TOUKH 3pEHUS UCIIOJIb30BaHUS JIUTEPATYPhl, BpEMEHHU, TTTyOUHBI
popabOTKU TEMBI U JIP., @ TAK)KE KOHTPOJIb 32 I€ATEIbHOCTHIO CTYIEHTa
OCYILECTBIISIETCA BO BpEMsI 3aHATUN.

L{enpro npenoaaBaTens SIBIASETCS CTUMYJIUPOBAHNE CAMOCTOSITENIBHOTO,
yray0aEHHOTO U3yYeHUs MaTepraia Kypca, XOpoIIo CTPYKTYpHUpPOBaHHOE,
MIOCJIEIOBATEIbHOE U3JI0KEHNE TEOPUH HA 3aHATHUSAX JICKIMOHHOTO THIIA,
0TpabOTKa HABBIKOB PEIICHUS 3a/1a4 U CUCTEMHOT0 aHaIM3a CUTYyallil Ha
3aHATUSAX CEMUHAPCKOr0 TUIA, KOHTPOJIb 3HAHUN CTYIEHTOB.

Ecnu camocrosiTensHO HE yanoch pa3o0parbcsi B MaTepHale,
chopMynupyiTe BOMPOCH U 00paTUTECh HA TEKYIIEH KOHCYJIbTAIlMN WU Ha
OmKalIei JISKIUY 3a TIOMOIIIBIO K MPEeTogaBaTeio.

[ToMuMO caMOCTOSTENILHOTO U3yUEHUSI MAaTEPUAJIOB 10 TEMaM K
CaMOCTOSTENILHOM paboTe 00yUYaIONINXCs OTHOCUTCS MOATOTOBKA K
IPAKTUYECKUM 3aHITHUSAM, IO pE3yJIbTaTaM KOTOPOH IPEICTaBISIETCS OTUET
IPEenoIaBaTesio u MPOXOAUT coOeceJ0BaHUE.

IIpu caMOCTOATENIBHOM TOATOTOBKE K IPAKTUYECKOMY 3aHITHUIO
oOyJaromuincs:

- OPraHU3yeT CBOIO JAESATENBHOCTh B COOTBETCTBUU C METOANYECKUM
PYKOBOJICTBOM IO BBITTOJIHEHUIO MPAKTHUECKUX PadoT;

- U3y4aeT HH()OpMAIMOHHBIE MaTEPUAIIbI;

- MOATOTABJIMBAET U 0POPMIISET MaTepUabl MPAKTUYECKUX paboT B
COOTBETCTBUU C TPeOOBAHUSIMHU.

B pe3ynbrate BBITIOIHEHUS BUIOB CAMOCTOSITEIIBHON pabOTHI IPOUCXOAUT
(dopMHpOBaHNE KOMITETCHIINH, YKa3aHHBIX B pa00Yeld pOTrpaMMEI
JTUCIUATITAHBI (MOTYJIS).

[IpakTnueckue
3aHSATUSA

@opMbl OpraHU3alUH MPAKTUYECKUX 3aHITHIA OMPEIEIAIOTCS B
COOTBETCTBHUU CO CTICHU(PUICCKUMHA OCOOCHHOCTAMH YICOHOU TUCITUTIITUHBI
U 1ensaMu o0ydeHus. iMu MOryT ObITh: BBINOTHEHHUE YIIPAKHEHUH,
pelIeHre TUTIOBBIX 3a/1a4, pellIeHne CUTYAllMOHHBIX 33]1a4, 3aHATHS T10
MOJIEJTMPOBAHUIO PeabHBIX YCIOBUM, A€TOBbIE UTPBL, UTPOBOE
MPOEKTUPOBAHNE, UMUTAIIMOHHBIE 3aHATHUS, BbIC3AHbIC 3aHATHUS B
OopraHu3aiuu (MpearnpusThs ), 3aHATUA-KOHKYpCHI U T.A. [lpu ycTHOM
BBICTYIUICHUU MO KOHTPOJIBHBIM BOIPOCAM CEMUHAPCKOTO 3aHATHS CTYACHT
JIOJDKEH M3JaraTh (HE YATaTh) MaTEpPHal BHICTYIUICHHS CBOOOTHO.
Heo0xoaumMo KOHIIEHTpUPOBATh CBOE BHUMAaHHNE Ha TOM, YTO BBICTYIUICHHE
JOJKHO OBITH OOPAIEHO K ayAUTOPUH, a HE K MPETNoJaBaTelto, T.K. 3TO
3HAYUMBIN acneKT (POPMUPYEMBIX KOMIIETECHITUH.
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[To OKOHYaHNU CEMUHAPCKOTO 3aHATHUS 00YJAIOIIEMYCsl CIIEAYET MOBTOPUTH
BBIBOJIBI, ITOJTyYeHHBIC HA CEMUHAPE, MPOCIICIUB JIOTUKY UX TOCTPOCHHUS,
OTMETHB TTOJIOKEHHUSI, JIe)kKAIIUe B UX oCHOBE. [yt aTOro o0yvaromemycs B
TEYEeHUE CEMUHApa cJelyeT aAeaaTth noMeTku. boiee Toro, B ciaydae
HETOYHOCTEH U (WJIM) HETOHUMAaHHUS KaKOT0-T1M00 BOMIPOCa MPOMIEHHOTO
Marepualia o0yJaromeMycs ciaexyeT 00paTUThCS K MPETo1aBaTeI o s
MOJTYYCHUST HEOOXOIUMON KOHCYJIBTAIINU M Pa3bsICHEHUS! BOSHUKIICH
CHUTYAIIHH.

[Tpy OATOTOBKE K 3aHATHIM CTYICHTAM CIIEyeT UCTIONB30BaTh INTEPATyPy
U3 PEKOMEHIOBAHHOT'O CITHCKA,  TAK)KE PYKOBOJCTBOBATHCS YKa3aHUSAMU H
PEKOMEHAANUSMU TPETIOaBaATES.

Hepe,u KaKIbIM 3aHATHCM CTYACHT U3Yy4aCT IJIaH 3aHATHA C IICPCUHCM TCM U
BOIIPOCOB, CIIMCKOM JIUTCPATYPhI U JOMAIITHUM 3aJaHUEM I10 BBIHCCCHHOMY
Ha 3aHATHE MaTepHUaly.

CTyneHTy peKOMEHIYeTCsl CIeIyFOIasi cCXeMa MOJITOTOBKH K 3aHSTHIO U
BBITTOJIHEHHUIO TOMAITHUAX 3aIaHHIH:

- MPOpabdOTaTh KOHCTIEKT JICKIIHIA;

- IPOAHAIU3UPOBATH JIUTEPATYPY, PEKOMEHIOBAHHYIO 10 U3y4aEMOMY
paszneny (MOyJi0);

- U3YUYUTh PELICHUs TUIIOBBIX 3a4a4 (MIpU HATUYHH);

- peIIUTh 3aJaHHbBIC TOMAIIHUE 3a/1aHUS;

- TIpH 3aTPYAHEHUSAX C(HOPMYIHPOBATH BOIPOCHI K MTPETIO1aBATEIIO.

B kOHIIe Ka)XI0T0 3aHATHUS CTYIEHTHI MOIYYaIOT «JOMAITHEE 3aIaHUe) JIJIs
3aKperuIeHHsI TPOHIeHHOTO MaTepraia. JlomaiHue 3a1aHusi He00X0aUMMO
BBITTOJTHATH K KOKIOMY 3aHATHIO. CIIO’KHBIE BOIIPOCHI MOYKHO BBIHECTH Ha
00CyX/IeHUE Ha 3aHATHH WIN Ha WHAWBUIYaIbHBIC KOHCYIIBTAITUH.

Onncanue BO3MOKHOCTeH M3ydeHUsi TMCHUIUIMHBI Jiuuamu ¢ OB3 n nuBanuiamu
OOyuaronMcess ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMM 370POBbsl NPENOCTABISIIOTCSA CIIELUAIbHBIE
y4eOHMKH, ydeOHbIE NMOCOOMS M TUIAKTUYECKHE MaTepUalbl, CHELHAIbHbIE TEXHUUECKUE CPEICTBa
00y4YeHHs KOJIJIEKTMBHOIO M WHAMBHMIYaJIbHOIO IIOJIb30BAaHUS, YCIYTM ACCUCTEHTa (IIOMOILHUKA),
OKa3bIBAIOLIETO0  OOy4YarolIMMcs HEOOXOAMMYK TEXHHYECKYI0 IIOMOIIb, a Takke YCIyId
CYpZIOTIEPEBOAUUKOB U TU(IIOCYPIOTIEPEBOAUUKOB.

OcBoeHNe AUCHUILIUHBI (MOIYJIs) OOYYaroIUMKCS C ONPaHUYEHHBIMH BO3MOXKHOCTSMM 370POBbS
MOJKET OBITh OPraHM30BAHO COBMECTHO C IPYTMMHU O0YYarOIUMHUCS, a TaK ke B OTJEJIbHBIX IPyIIIax.
OcBoeHNe AUCHUILIUHBI (MOIYJIs) OOYYaroIUMKCS C ONPaHUYEHHBIMH BO3MOXKHOCTSMM 370POBbS
OCYILLECTBIISICTCSI C YYETOM OCOOCHHOCTEH ICUXO(PU3NYECKOTO PA3BUTHUSA, WHIMBHIYaJIbHBIX
BO3MOYKHOCTEH U COCTOSIHUS 310POBbSL.

B nensix 10cTynHOCTH MOTy4eHUs BBICIIET0 00pa3oBaHMsI 110 00pa30BaTENbHOM MporpaMme JHLAMH ¢
OrpaHUYEHHBIMU BO3MO>KHOCTSIMU 370POBBS IIPY OCBOCHUU JTUCIUILINHBI (MOJyJIsl) 00eCreunBaeTCs:
1) st U1 ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSMU 37I0POBBSI IO 3PEHHUIO:

- IPUCYTCTBHUE ACCUCTEHTA, OKA3bIBAIOLINNA CTYJEHTY HEOOXOJUMYIO TEXHUUECKYIO IIOMOIIb C Y4ETOM
MH/IMBUYalIbHBIX OCOOEHHOCTEM (IOMOraeT 3aHsATh pabouee MECTO, NepeABUraThbcs, IPOYUTATh U
oopMuUTh 3a1aHNE, B TOM YHUCIIE, 3aIHMCHIBAsI 101 AUKTOBKY ),

- THUCbMEHHBIC 3a/laHUsl, a TaKXkKe HHCTPYKUHMU O TOPSAJKE WX BBIMOJHEHUS OQOPMIISIOTCS
YBEJIIMYEHHBIM HIPHUPTOM,

- CIlenagbHble YYeOHUKH, Y4eOHBIC MOCOOMS M JUIAKTUYECKUE MaTepHajbl (MMEIOIINe KpPYIHBIH
mpUQT WK ayauodans),

- UHIUBUYaJIbHOE pPaBHOMEpHOE ocBelleHue He MeHee 300 mrokce,

- IPU HEOOXOIUMOCTH CTYICHTY JUIs BBINOJIHEHHS 3aJaHMs IPEJOCTaBIIAETCS YBEINYMBAIOLIEE
YCTPOMCTBO;

2) A UL ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMU 3710POBBS IO CITYXY:
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- IPUCYTCTBUE ACCUCTEHTA, OKA3BIBAIOLIUI CTYJEHTY HEOOXOUMYIO TEXHUUYECKYIO IIOMOILb C Y4ETOM
MHAUBUAYAIbHBIX O0COOEHHOCTEH (IIOMOraeT 3aHsTh paboyee MecTO, MepeBUTaThbCs, MPOYUTATh U
oOpMUTH 3a/1aHKE, B TOM YHCIIE, 3alUChIBas MOJ1 AUKTOBKY ),

- obecreunBaeTCs HaIM4YME 3BYKOYCHJIMBAIOLICH ammapaTypbl KOJUIEKTMBHOTO IIOJIb30BAaHUS, IPH
HE00X0IMMOCTH o0yyaromemycs IIPEIOCTABIISAETCS 3BYKOYCHWJINBAIOIIAs anmnaparypa
MHAVBUAYAIBHOIO NOJIb30BaHUS;

- obecrieynBaeTCs HaIeKAIIUMH 3BYKOBBIMU CPEJICTBAMH BOCIIPOU3BEACHUS NH(OPMALINK;

3) g Ui ¢ OrpaHUYEHHBIMM  BO3MOXKHOCTSMH  3/10pOBbs, HMEIOIIMX  HAapyIIECHUs
OIIOPHO-ABUraTEILHOIO ammapara (B TOM YHCIIE ¢ TSHKEIBIMU HapYIICHUSIMH JIBUTATEIbHbBIX (DyHKIIUN
BEPXHUX KOHEUHOCTEH WJIM OTCYTCTBUEM BEPXHUX KOHEUHOCTEM):

- MHACBMEHHBIE 33JIaHUS BBIIOJIHIIOTCS HAa KOMIBIOTEPE CO CHELMATIU3UPOBAHHBIM IPOTPAMMHBIM
o0ecrneueHrneM WM HaJUKTOBBIBAIOTCSA ACCUCTEHTY;

- 110 JKeJIaHHUI0 00YyYaroUIerocs 3aJaHus MOTYT BBIIIOJIHATHCSA B YCTHOHM (opMe.

12. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHIA
WHudopmanroHHbIe TEXHOJIOTUH peaTu3alliy JUCIUIUIMHBI BKIIOYAIOT

12.1 IlporpamMHoe o0ecnieyeHue
1. Onepammonnas cucrema: Microsoft Windows 10 Professional. ITognucka Ha 3 rona. [Jorosop Ne
9-bJ1/19 ot 07.02.2019. [ocnennss aoctynHast Bepcus nporpammsl. Astra Linux Common Edition.
Horosop Nel73-I'K/19 ot 12.11.2019 1.
2. bazossiii makeT nporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office Standard
2016. beccpounas munensus. Jlorosop Ne79-I'K/16 ot 11.05.2016. Microsoft Office Standard 2013.
beccpounas munensus. Jorosop Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft
Office Standard 2013. Bbeccpounas mmmensusa. JloroBop Ne26 ot 19.12.2013. Microsoft Office
Professional Plus 2010. Bbeccpounas munensusi. Jloroop Nel06-I'K ot 21.11.2011. P7-Odmuc.
Jorosop Nel173-T'K/19 ot 12.11.2019 r.

12.2 CoBpemennbie npogeccnoHagbHble 0a3bl JaHHBIX M HMHG(pOPMAaIHOHHBIE
CIIPaBOYHbIE CHCTEMBbI
1. MuadopManmoHHO-CTIpaBOYHAs CHUCTeMa (CIpaBOYHO-TIpaBoBas cuctema) «KOHCYNBTaHT TLTIOCY.
Cornamenne Ne HUKII2016/JICB 003 or 11.01.2016 nmns ucnonb30BaHUS B Y4YEOHBIX MEJSIX
6eccpounoe. OGHOBIsIETCS peryysapHO. JIMIeH3usl Ha BCe KOMITBIOTEPHI, MCIIOIb3yeMble B y4eOHOM
IpoLecce.
2. IIpodeccuonanpuble 6a3pl gaHHbix Ha 1wuarpopme 1C: Ilpenmpustue ¢ JOCTYNHBIMU
koHpuryparmsimu (1C: ERP  Arponpomsinmenssiii kommuieke 2, 1C: ERP Onepreruxa, 1C:
Byxrantepuss monokozaBona, 1C: Byxranrepus nrtuunedadbpuku, 1C: Byxrantepus sneBatopa u

KOMOMKOpMOBOTO 3aBoja, 1C: O6menut, 1C: Pectopan. @ponT-0duc). JInmeH3snonuslii qoropop No
H8775 o1 17.11.2020 1.

13. MarepuajJibHO-TeXHHYECKOE oOecriedeHrue TUCUUIIMHbI(MOIYJIs1)
MaTepI/IaJIBHO-TeXHI/I‘-IeCKOC O6€CH€‘-I€HI/IC JUCHUITIIMHBI:
OcHalleHue ayauTopuil

1. YueOHast ayaAuTOpus AJIsl MPOBEACHUS 3aHATHI JIEKIIMOHHOTO U CEMHUHAPCKOTO TUIIA, TPYIIIOBBIX U
MHAVBUAYAIbHBIX KOHCYJIbTALMM, TEKYLIETO KOHTPOJIS U IPOMEXKYTOUHOM arTecTaluu. AyauTopus,
YKOMIUJICKTOBAaHHAsl CHEIMAIM3UPOBAHHON MeOenbl0 M TEXHUYECKHMMM CpeACTBaMHU OOydeHus,
CIy’)KalllUMHU JIJIsl TIpeACTaBiIeHUs y4yeOHOW uHpopManuu OONBIIOW ayJUTOPUU: TEPEHOCHOU
KOMIIBIOTED, IIPOEKTOP, JOCKA, IKPaH.
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2. YuebHast ayIuTOpHs JJi IPOBENCHUS 3aHATHH JIEGKIIMOHHOTO ¥ CEMHUHAPCKOTO TUIIA, TPYIIOBBIX U
WHAUBUAYAIbHBIX  KOHCYJb-TallUM, TEKYLIEr0 KOHTPOJS U  TMPOMEXKYTOYHOM  aTTecTaluu
(J1abopaTOPHBIX 3aHSITHIN)

Aynuropus, YKOMIUIEKTOBAHHAs CIELMAIU3UPOBAHHON MeOeNnbl0 UM TEeXHHUYECKUMHU CpeACTBaMHU
oOy4eHHs, CIOyKallUMHU IS TIPEACTABICHHUS y4YeOHOW wuHGOpMay OOJIBIION ayJUTOPHU:
MIePEHOCHOM HOYTOYK, JabopaTopHOe 000pynoBaHue: MarHuTHas aniuikkaius «Meno3»; MarautHas
anmukanus «Muto3y; MarauTHasg anmivkanus «XpoMocoMbl»; Mukpornpenapatsl; MUKPOCKOIIBI,
MuxkpoTom

3. [Tomemenue 111 CaMOCTOSTETLHON pabOTHI .

[TomenieHne OCHAIIEHO KOMIBIOTEPHOM TEXHUKOHM C BO3MOXXHOCTBIO TMOAKIIOYEHUS K CETH
"UuTepHer" m obecreueHneM IOCTymna B AJEKTPOHHYIO MH(GOPMAIIMOHHO-00pa30BaTEIbHYIO CpeIy
OpraHu3aIii.

4. TlomemeHus 11 XpaHEHUS U MPOPUITAKTHIECKOTO 00CITYKUBAHUS YIEOHOTO 000pYyT0BAHMS.
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JIuer perucrpanuu u3MeHeHHH

Homep Pasznen IIpoToko.

BHecenbl n3menenus B pazzensl: [lepedenb nHGOpMaIMOHHBIX
TexHojorui, [lepeuens pecypcon

1 nH()OPMAITMOHHO-TEJIEKOMMYHHUKAIIMOHHON ceTh MIHTepHeT,
@OHJ| OIIEHOYHBIX CPEICTB JI MPOMEKYTOUYHOM aTTECTAIINH, [IpoTokon ot 31
[Tepevenn yueOHOM TUTEPATYPHI aprycra 2020 r.

) Brecens! n3menenus B pasnensl: [lepeuens nandopmarnmonnsix |IIporokon ot 20
texHosoruii, [lepedens yueOHOM TUTEpaTyphl HOs10pst 2020 1.
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