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. Heab u 3axauu JUCHUNIMHBI:

Heab: dopmupoBaHue LEIOCTHBIX MPEACTABICHUNH O COBPEMEHHBIX HAINpPaBICHUSIX
pa3BUTHSI OMOJIOTMYECKHX HAYK, HOBBIX TEOPETHUECKUX KOHIICTIIUAX U IOCTHIKECHUSAX B PELICHUN
npo0sieM COXpaHEHUsT U MPUYMHOKEHHsS OHOJOTHYECKHX pPECypCOB, YIYUIICHHS KayecTBa
KU3HM YeJIOBeKa Ha OCHOBE HOBEWIIMX pa3paboTOK B 00JacTH MOJICKYISIPHOM OHOJIOTHH,

6I/IOTCXHOJ'IOFI/II/I, B TOM 4HcJie OMOHAHOTEXHOJIOTHH.

3agauamu Kypca SBISFOTCS:

- 03HAKOMJICHHE C METOJIOJIOTHUYECKUMH JTOCTH)KCHUSMH, KOHIICTIIIUSMH, TIPUHIUIIAMA H
aKTyaJIbHBIMH MpoOIeMaMu OUOJIOTHY;

- PacCMOTPEHHE W aHAINW3 COBPEMEHHBIX JOCTH)KEHUH B 00JacTH (yHIaMEHTAIbHBIX
OMOJIOTUYECKHIX HAYK, MOJICKYJISIPHBIX U KIIETOYHBIX OMOTEXHOJIOTHI;

- 00CyKJICHHE TICPCIICKTUBHBIX HATIPABJICHUN B pa3pelIeHUH MPoOIieM 31paBOOXPaHEHUS,

COXpaHCHHE OMOpa3zHOO0Opasws,
0e30omacHOCTH U

OHMOJIOTUYECKOU

WHHOBAIIMOHHBIX OMO- U HAHOTEXHOJIOTHUH.

MOBBIINICHUE YCTOWYMBOCTH K CTPECCOPHBIM Harpy3Kam,
3HeprodpHEeKTUBHOCTH  HA

OCHOBC IMPUMCHCHUA

Il. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOIIBO

2.1. YuyebOnas mucumiummHa b1.0.7 «®DyHmameHTanbHbIE W TPUKIAAHBIE MPOOJIEMBI
61oJI0OrUM» OTHOCUTCS K 00s13aTenbHOM yacTu bioka 1 Jlucuuruimael (Moaynu) yueGHOro IiaHa.
2.2. Jlna w3ydeHUs JaHHOW y4eOHOW IUCIHMIUIMHBI HEOOXOMMMBI 3HAHHS, YMEHUS M

HaBBIKU,

OUOJIOTUMY.

(dbopMupyeMble TMPEAMIECTBYIOIIMMHA  TUCIUIUIMHAMU:
OMOJIOTUYECKHUX  MCCIICIOBAaHMI»,

«KommnbrorepHsie

«MeTonbl  MOJIEKYJISIPHO-
TEXHOJOTMM W MOJCIMPOBAHUE B

2.3. Tlepeuenb mocneAyOMNX YYEOHBIX TUCIUIUINH, JIJI1 KOTOPBIX HEOOXOIUMBI 3HAHMUS,
YMEHHsI U HaBBIKH, (hOpMUpYEeMble NaHHOW y4eOHOW MUCIUIUIMHON: «METOM0MOTHs HayYHBIX
UCCJIEIOBAaHUM», MPOXOXKJIEHUE MPOU3BOJICTBEHHBIX IMPAKTUK M BBIIOJIHEHUE BBITYCKHON
KBaMpUKannoHHo# pabotsl (BKP).

I1l.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIUAIIJIMHBI

Conepxanue

Kypca

"®yH/1aMeHTaJIbHbIE

U TPUKIAIHBIC

npoOaemMel  Ouosioruu”

HpO(i)CCCI/IOHaJ'IbHO OpPHUCHTHPOBAHO JIA HOATOTOBKU CIICHUATIUCTOB, pa6OTaIOH_[I/IX B o0JlacTu
HN3YUCHUA OHOJIOTHYECKOT0 p33H006pa3I/I$I, 9KOJIOTHYCCKOU OKCIICPTU3BI U PA3JIMYHBIX Pa3aciioB
Z-)KCHCpI/IMCHTaJIBHOﬁ 6I/IOJ'IOI‘I/II/I, a TaKkKe OMOJIOrOB U DKOJIOI'OB IIUPOKOTO HpO(I)I/IHH.

IlepedyeHb MIaHMpPyeMbIX Pe3yJbTATOB 00Y4YeHHS M0 TUCUHUIIJIMHE, COOTHECEHHBIX €
UHAMKATOPAMH AOCTUKEHHUS KOMIIETECHIIMI

Komnerenuus HNuaukaropsl Pe3yabTaThl 00yueHHs
KOMIIeTeHIU

OIlIK-2: OIlK-2.1 3uamo: COBPEMEHHBIE npo0IeMsl,

Crnocoben 3HAET TEOPETUYECKNE COCTOSSHME W  IEPCHEKTHBBI  PA3BUTHS
TBOPYECKU HCIOJIB30BATh | OCHOBBI, TPAJUIIUOHHBIE U | OMOJIOTHH.
B poeCCHOHATILHON | COBPEMEHHBIE METO/IBI Ymems: opueHTHpOBaTECS B MaccHUBax
JeSITeIbHOCTH 3HaHUS | UCCIEeIOBAHUN B OMOJIOTUYECKOI uHpopManuy,
(byHAaMEHTaIbHBIX U | COOTBETCTBUHU C aHAJIM3UPOBaTh HAIPABJICHUS COBPEMEHHOU
MPUKIIAJTHBIX pa3aesnoB | HaPaBICHHOCTHIO OMOJIOTMM W apryMEHTHPOBAaHHO  MX
qucturuH - (Moxynen), | (mpodwuiieM) mporpamMmsl W3JIaraTh.




ONPEEAIOIINX
HaIpaBJIEHHOCTh
IIPOrpamMMBel
MarucTparyphl;

MarucTparyphl. Bnaoemb. MeTOIOIOIHYSCKUMH OCHOBaMH
COBPEMEHHOW OMOJIOTUYECKOM HAYKH.

OIIK-2.2 3namp: METOIOJIOTMYECKUE NOCTYIKEHUSI U
VYmeer TBOPYECKH | MEPCIEKTUBHBIC HAPABIICHUS PA3BUTHUS
HCIIOJIL30BATh OMOJIOTHYECKMX HAayK O OHOJIOTMYECKOM
CHeUaJIbHbIE MHOT000pa3uH, ¢buznonoruu,
TEOPETHYCCKHUE U | MOJICKYJSIPHOH M KIJIETOYHOW OHOJIOTHH,
MPAKTUYECKHUE 3HAHUS ISl | OMOJIOTHHU pa3BUTHS, FCHETHKHU u
dhopMHUpOBaHHS HOBBIX | 9BOJIIOIIMOHHON TEOPUH; HOBEUIIIHE
perieHuni MyTeM | IOCTIKEHUST B 00JacTH WHHOBAIIMOHHBIX

HHTErpannuu Pa3JIMIHBIX
MECTOJHUYCCKHX ITOAXOJ0B.

OMOTEXHOJIOTH;

Ymemy: wznarate OCHOBHBIE NPUHLHUIIBI U
3aKOHOMEPHOCTH OMOJIOTNYECKUX
IIPOLIECCOB M CYHIHOCTb COBPEMEHHBIX
HAY4YHbIX  JIOCTIDKEHUM u  mpoliem
Ouosoruu.

Bnadems wnaBbikamu pabOThl C Hay4dyHOU
JUTEPATYypoOll M  aHAIM3a HMEIOLIEUCs

UHPOpPMALIUK,  KYJIBTYPOH  JUCKYCCHH,
MIOCTAHOBKH U PEIICHUS 3a/1a4.
OIIK-2.3. 3namey: OCHOBHBIE HaIpaBJICHUs
Brnaneer HABBIKOM | TIPUMEHEHUSI JOCTH)KCHUU OWOJIOTHH IPH
KPUTHYECKOTO aHAllM3a W | PEUICHUU BaKHEHIIINX
IIKPOKOTO  OOCYKJICHUS | COIMAIbHO-DKOHOMHUYECKHX  Mpo0jeM B

npeajiaracMbix peIJ.IeHHfI.

00JIaCTH CEJIbCKOI0 U JIECHOTO XO35HCTBa,
MTUTaHUSA, 3/IPaBOOXPAHEHHUS,
HNPOMBIIIJIEHHOCTH, OXpPaHbl OKpY’Karolien
Cpeabl 1 Jp.

Ymems: npumensaTs TeopeTuueckue 3HaHUS
COBPEMEHHO ounosorun B chepe
npogecCUOHAIbHON /EATENIbHOCTH, B TOM
qHcie JUIsl TIOCTAHOBKM M PEUICHUsST HOBBIX
3ajad.

Bnaoemp: caMOCTOSTENBHO aHAIM3UPOBATH
UMEIOIIYIOCS HH(POPMAIIHIO, BBISIBIISATH
(dbyHIaMEHTaIbHBIC poOIeMBI "
UCIOJIb30BATh (dbyHIaMeHTaIbHbBIE
OMOJIOTHYECKHE TIPEACTaBICHUS B cdepe
poecCHOHATLHON 1€ TEIbHOCTH.




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM THCHHUILIMHBI COCTABJIfAET 8 3a4eTHBIX eTUHHIBI, 216 yacoB.
W3 HUX peanu3yercs C UCMOIb30BAaHUEM JIEKTPOHHOTO 00YUEHUS M JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH _ daca.

N3 aux YaCoOB — MNPAKTUYICCKaAA IIOATOTOBKA

®opMa NPOMEKYTOUYHOM ATTECTAIUM: 3a4ET.

4.1 Couepmaﬂne AUCHUILVIMHBI, CTPYKTYPHPOBAHHO€ IIO TEMaM, ¢ YKasaHUEM BHI0OB y‘-leﬁl—[l)IX 3aHATHII M OTBEJEHHOI0 HAa HHUX
KOJIN4YeCTBaA aKaAeMHUYCCKHUX YaCoB

Ne Paznen nucouminHbl/TEMA Buner yueGHOI paboThI, dopma TeKylIero
=
n/n o BKJIIOYAsl CAMOCTOSITENIbHYIO padoTy 00yJaromuxcs, | KOHTPOJIA
= E MPAKTUYECKYIO MMOATOTOBKY U TPYIAOEMKOCTh ycneBaemMocTu/
2 2 (B yacax) ®opma
(5] o
o g NMPOMEKYTOYHOH
5z, KonrakTHas paboTa npemnogaBarens ¢ =
= 2 arrecranuu
=) o0y4armuMucs =
@ < o ) (mo cemecTpam)
S S & =
o = R
ol =S g5
E Z ; £ Jlexknusi | Cemunap/ KoncyabTammsa | o &
; = z = IIpakTHyeckoe, g g_
8 Q fs“’ S J1aGopaTopHoe 8 =
M = 3aHsITHe/ «
1 2 3 4 5 6 7 8 9 10
1 CoBpemenHas 6uosnorusi: GyH1aMeHTaIbHbIE U
MPUKIIAAHBIC aCIIEKThI. METOI0I0THYeCKHe
p 1| 36 6 30 | Tect
OCHOBBI TTOCTAaHOBKH U pa3perieHust
aKTyaJIbHBIX TPOOJIEM COBPEMEHHOM OMOJIOTHH.
2 JlocTiokeHnst W MPOOJIEMBbI  ABOJIFOIMOHHON | ] 35 6 29 TeCT
OHOJIOTHH.
3 dyHaMeHTaTbHBIE TTPOOIEMBI (PU3UOTIOTHI 1 TecT
YeJoBeKa u JKUBOTHBIX, BO3PaCTHOM 35 6 29

NCUX0(U3HOTIOTHH U XPOHOOUOJIOTHH.




[Tpobnembl KIeTOYHON M PepOTyKTUBHOM
OHOJIOTHH.

[Tpo6nembl MOBBIIICHUS YCTOWYHUBOCTH KUBBIX
CUCTEM U UX IPOJYKTUBHOCTHU B YCIOBHSX
VHTEHCUBHOW KOHTAMUHALIUU CPEJIBI.
CoxpaHeHne peAKuX, HEHHBIX U HCYE3AI0IINX
BUJIOB; COBPEMEHHBIEC TPOOIEMBI KPUOHHKH.
HccnenoBanus MEXaHU3MOB MOJIEKYJIIPHOU
perymsun. [Ipobaembl moBbIIeHUs
MMMYHOPE3UCTEHTHOCTH OpPraHu3Ma.

35

MGTOIH)I HCCIICA0BAaHMA U MEPCICKTUBLI
HpI/IMeHeHI/Iﬂ 3M6pI/IOHaHBHBIX CTBOJIOBBIX
KJIETOK. BHOTEXHOI0T 1S HOBBIX MaTCpuraioB.
COS,I[aHI/IC 0HMOCOBMECTHUMBIX MaTCpHaJIoB

35

CoBpemeHHbIe TPo0IEMbl TEHETUKH U
MonekynsipHoii Ouonoruu. IIporeomuka

Y TEHOMHKA: HOBBIE TEXHOJIOTUU B OMOJIOTUU
1 MeauuuHe ['eHoInarHocTiKa u reHoTepanus
COLIMAJIbHO 3HAYMMBIX 3a00JI€BaHMIl YeloBeKa

35

buorexHonorus — ocHOBa Hay4yHO-
TEXHUYECKOTO MPOrpecca 1 MOBBIIECHUS
KauyecTBa KM3HHU YEJIOBEKA.
HanoOunoananutnueckue cucteMbl. HoBelimue
JIOCTHIKECHHSI OMOHAHOTEXHOJIOTHH.
buoTtexHonoruu mpon3BoICTBa HOBBIX BUIOB
MUILIEBBIX MPOAYKTOB. brotexHonornueckue
METO/IbI 3AIIUTHI OKPYKAIOMIEH CPEbI.

34

TECT
28

28 TECT
26 TECT
25 TECT




4.2 Tlnan BHeayTUTOPHOM CaMOCTOSITEJIbHOM PadoThl 00yYAKOIIUXCSI 110 JUCIUIIJIMHE

CaMocTosiTenpHas paboTa 00yJaroMIUXCsl Y4eOHo-
METOAHUYCCKOC
OnenouyHoe
Cemectp| Hasmanue pa3zzaena, TeMbl . TpyL0eMKOCTh obecnieyenue
Bup camocrosTensHON pabOTHI CpOKH BBITIONHEH CPEACTBO .
(uac.) CaMOCTOATEIILHOU
paboThI

1 Cospemennas 6uomnorus: |[ToaroroBka cooOIIeHUH, pedepaToB Tect Obuan
byHIaMeHTaIbHBIC U buonorua
MPUKIIAHBIC ACTICKTHI. [Tekct]:
Merononoruyeckue 30 yueb. nocobue
OCHOBBI TTOCTAaHOBKH H L7191 BY30B M0
pa3%emeHHﬂ AKTyalbHBIX Hanp. NOAroT.:
npoodJieM  COBpPEMEHHOM 020400.62 -
OHOJIOTHH. " "

v Buonorna" / B.

1 Hocrmwkenns u npodiemsl [ToaroroBka cooOIeHH, pedepaToB Tect n
3BOJIFOLIMOHHOM 29 )

CanoBaposa [u
OHMOJIOTHH. : B
v .]; pea. B.

1 DyH/1aMCHTAIBHBIC ITonroroBka coobiienuii, pegepaton Tect ﬁp Ca’ po; oBa -
mpoGeMbl PU3NOIOTUN - -afosaposa ;
YCJIOBCKa U JKUBOTHBIX, ped.: C. W
BO3PaCTHOHU benwukos, [. U.
MCUX0(U3HOTIOTUN u 29 Crom;
XPOHOOHOJIOTHH. MpKyTCKMiA roc.
[IpoGnemMbl kiI€TOYHOU U yH-T, buon.-
PENpPOAYKTHBHOU nous. dak. -
OMOJIOTHH.




Cemectp

Ha3zBanwue paznena, TeMbl

CaMocTosiTenpHas paboTa 00yJaroMIUXCsl

Bun camocrostensHON paboOThI

CpOKI/I BBITIOJTHCHUA

TpynoeMkocTsb
(uac.)

OreHOYHOE
CPEIICTBO

[IpoGiembl MOBBIIIEHUS
YCTOWYUBOCTH KUBBIX
CUCTEM U UX
MPOAYKTUBHOCTH B
YCIIOBUSIX UHTEHCUBHOU
KOHTaMHHAIIH CPEJIBI.
CoxpaHeHue peKux,
LIEHHBIX M UCUE3AI0ITUX
BHJIOB; COBPEMEHHBIE
poOJIEeMBI KPUOHHKH.
Hccnenosanus
MEXaHU3MOB
MOJIEKYJISIPHOM
perymsituu. [IpoOnemsr
MTOBBIIICHUS
MMMYHOPE3UCTEHTHOCTH
opraHusma.

MeTtoAabI UCCIIETOBAHUS U
MEePCIEKTUBBI
[IpumeHeHns
AMOPUOHATEHBIX
CTBOJIOBBIX
buorexHonoruss  HOBBIX
marepuasioB.  Co3ganue
OMOCOBMECTUMBIX
MaTepuasoB

KJICTOK.

IToaroroBka coobmienuii, pegepaTon

28

Tect

[ToaroToBka coobuieHuit, pedepaTon

28

Tect

VYuebno-
METOAMYECKOE
obecrieueHne
CaMOCTOSATEIBLHOM
paboThI

NpKyTCK: U3a-
Bo UIY, 2014. -
603 c.
CKynaues,
Bragnmunp
MNeTposBuny. Kak
aTo
genanoco. O Tex,
KTO
co3gasan
COBPEMEHHYHO
Hayky [TekcT]:
Hay4yHoe
nspganHue / B. M.
Ckynaues. -
M.: Usg-so MY,
2010. -

221 c




CaMocTosiTenpHas paboTa 00yJaroMIUXCsl

OnenouHoe
Cemectp| Hassanwme pasnena, TeMbl . TpymoeMKocTb
But camocTosTensHOM paboThI CpOKH BBITIOJTHEHHS] (uac.) CpPEaCTBO
3 Cospemennbie podnemsl | [ToaroroBka cooOIIeHUH, pedepaToB 26 |Tect

TEHETUKU U
MonekynsapHoi
o6uonoruu. [Iporeomuka

Y TeHOMUKA: HOBBIC
TEXHOJIOTUU B OMOJIOTHH
u MEIUIHE
I'enogmarnoctuka u
TEHOTEpanus COLUATBHO
3HAYUMBIX 3a00JIeBaHUMN
YeloBeKa

VYuebno-
METOAMYECKOE
obecrieueHne
CaMOCTOSATEIBLHOM
paboThI




CaMocTosiTenpHas paboTa 00yJaroMIUXCsl Y4eOHo-
METOHYECKOe
OnenouHoe
Cemectp| HasBaue pasnena, TeMbl . Tpym0eMKOCTh obecrnieyeHne
Buza camocTosTenbHON paboTh CpOKH BBINOTHEHUSI CPEACTBO o
(uac.) CaMOCTOSITEIILHOMU
paboThI
3 buotexuonorus — ocHoBa ([ToaroToBKa cooOIICHUH, pedepaToB 25 |Tect Obuan
Hay4HO- TEXHUYECKOTO buonorua
porpecca 1 MoBbILICHUS [TekcT]:

KadecTBa KU3HHU
YyeJIoBeKa.
HanoOunoananutndeckue
cucteMmsl. HoBeiilue
JIOCTHKEHUS
OMOHAHOTEXHOJIOTUH.
brnorexHonorun
MPOU3BOJICTBA HOBBIX
BHU0B ITMIIIEBBIX

MIPOJIYKTOB.
buorexHonornyeckue
METOJIbI 3alIUThI

OKpY>KaloIlEeH Cpeibl.

y4eb. nocobue
ON1A BY30B No
Hanp. NoAror.:
020400.62 -
"Buonorna" / B.
.

CanoBaposa [u
Ap.]; pea. B.

. Canosaposa ;
peu.: C. U.
benukos, . U.
Crom;
NpKyTCKMI roc.
YH-T, buon.-
nouys. dak. -
UpKyTCK: U3Aa-
Bo UIY, 2014. -
603 c.
CKkynaues,
Bnragummp
MeTposuny. Kak
aTo

aenanock. O Tex,
KTO

co3gasan
coBpemeHHy] ()
HayKy [TekcT]:
Hay4yHoe
nspganHue / B. M.

Cvwvnauer -




4.3 Copep:xaHnue y4eGHOro MaTepuaJia

1. CoBpemennasi Ouosiorusi: (yHIAMEHTAJbHbIE M NPHKJIAJAHbIE ACHEKTbI.
Mertonosiornyeckue OCHOBBI TOCTAHOBKH W pa3pelleHus] AKTYAJIbHBIX MNpPo0JeM
COBpEeMEHHOM 0MO0JI0THH.

Beenenue B nuctuumnay «CoBpeMeHHBIe TpobaeMbl Ouomoruny. Llemu, 3aqadn, METO b
u3ydeHus. MexaHu3Mbl TMPOUCXOXKICHUS JKU3HHM, €€ M3MEHUYMBOCTH M IBOJIOUUU — TpU
po0JIeMbl OMOJIOTUH KaK HAayKH. YPOBHU OHMOJIOTUYECKOTO HCCIICIOBAHUS OT MOJICKYJISPHOTO
0 TOMYJISAUUOHHOTO. OCMBICIEHHE AKCIEPUMEHTANIbHBIX HaHHBIX HA Pa3UYHBIX YPOBHSX
OpraHU3aIy )KUBOTO (MOJIEKYJa — KJIETKa — OPTaHU3M — MOMYJISALIHS).

Hosgeiimue nampaBneHuss OMONOTMYECKUX HCCIEIOBAaHUN B MOJICKYJISPHOW OHONOTHH,
MOJICKYJISIPHOW  TE€HETHKE, HMMMYHOTEHETHKE, OHKOICHETHKE, OWOJOTHMH  Pa3BHUTHUA.
Monekynspuas Ouonorus. JlanpHeiinee n3ydeHHE CTPYKTYpbl MaKpOMOJIEKY]T W TOHHMaHUE
TOTO, KaK 3Ta CTPYKTypa OMpENeNsieT MX CIOXKHBIE U MHOTOOOpa3Hbie (YHKIMH, — OJHA U3
KIIFOYEBBIX MpPOOJIEeM COBPEMEHHOH MonekynsapHoi Ouonoruu. IlepBoodepennas 3amaua
MOJIEKYJIIPHON OMOJIOTUH — MOJIEKYJISIPHBIN MEXaHU3M SKCIPECCHUU T€HOB.

MexaHu3mMbl  METa0OMUYECKOW PEryNSIHH  BHYTPUKJICTOYHBIX  IPOLIECCOB, POJIb
IIa3MaTHYeCKOH MeMOpaHbl B J3TUX mporeccax. MoekyinspHas TreHeThka (padoTel 1O
pacuin(poBKe T€HOMa 4YEJIOBEKa, PACTEHUH M >KMBOTHBIX; CO3/IaHHE HOBBIX HCKYCCTBEHHBIX
TCHOMOB, 3aMEHA JEPEKTHBIX yJaCTKOB '€HOMOB, KOHTPOJb 32 aKTUBHOCTHIO T€HOMOB; METO/IBI
U TIOJIXOJIbl TEHHO-XPOMOCOMHOM MHXKEHEPUN ).

Hogeline HampaBieHuss OMOJIOTHYECKUX HccienoBaHuil. CUHTETHYECKas OuoJorus,
HAHOTEXHOJIOTUU, OMOHUKA, HYTPUTCHOMUKA M HYTPUT€HETHKA, MEMETHKa, HEHPOIKOHOMHKA,
COHOLIUTOJIOTHS, CETTIEPETHKA.

AKTyallbHBIE BOMPOCHI MMPOUCXOKICHUS XU3HU Ha 3emie. [IpencraBienue o cymHOCTH
ku3HU. OmpeneneHus: KU3HU Kak siBjIeHust Bo Bcenennoi. JKuBble M HEXKHUBBIE CHCTEMBI.
VYpoBHU OpraHu3alMM XKUBBIX CHUCTEM M KUBOTO BewiecTBa Ha 3emiie. OCHOBHBIE THUIIOTE3bI
MIPOUCXOKICHUS KU3HH Ha 3emMJyie (TUIoTe3a COTBOPEHUS, TUIIOTE3a CTAIMOHAPHOTO COCTOSHHUS,
TUIOTEe3a MaHCIEPMHH, TUIIOTE3a CAMOMPOU3BOJIBLHOTO 3apPOXKACHUS, TUTIOTE3a OMOXUMUYECKOM
ABOTIONMN). [lepcrieKTHBBI co31aHusl 001Iel TEOPUH KU3HHU.

2. locTH:KeHHS U MPOOJIeMBbI IBOJTIOIMOHHOI OHOJI0THH.

PazButue npencrasnenuit o OuopazHooOpasun. CoBpeMeHHbIE MPEICTABICHHUS O TEOPUU
Buaa. CHHTETHYECKast TEOPHS HBOJIOINH B CBETE COBPEMEHHBIX IPEACTABICHUN 0 MEXaHH3Max
MHUKPO- W MAaKpO3BOJIOIMU: 3BOJIOIMOHHAS MaJlCOHTOJIOTHS; SBOJIIOLMOHHAS Mopdonorus
YKUBOTHBIX; DBOJIFOLIMOHHAS TUCTOJIOTHST; YBOJIOIIMOHHAS OMoIornyeckast Xumus. EcrecTBeHHas
cucTeMa JKUBBIX opranu3moB. [Ipuniuns! kinaccuduxanyn. CoBpeMeHHbIe KilacCu(UKauOHHbIE
CHCTEMBI, KaK OTPaKEHHE MPEICTABICHUI O TEMITaX SBOIONNHU. BUPyCHI, TUTa3MUIBI, IPHOHBI —
UX OpraHu3anus 1 mecto B 6uocgepe. Kierounsie GopMbl JKU3HU: TPOKAPUOTHL, YYKaPHOTHI.

[lepcriekTHBHBIE HampaBieHHUs HayK O OwuonoruueckoM MHorooOpasuu. IIpobnema
COXpaHeHHs OMOPa3HOOOpasHs.

CoBpeMeHHBIE TPEICTABICHUSI O MPOUCXOKICHHH W IBOJIONHMH YelloBeKa. J[Brmkyine
CHJIBI aHTpomoreHe3a. Poib conuanbHbIX ()aKTOPOB B CMEHE HCTOPUYECKHX BHJOB pPOAA
Yenosek. HWcropuyeckne mnoasuabl Yenoeka pa3zymHoro. CoBpeMEHHbIE MOMYJISLHOHHO-
TeHEeTUYECKHE TeH/ICHIIMU B 3BOJIIOLIMU YEIOBEKa.

3. ®yHaamMeHTAIbHbIE TPO0JIeMbl (PU3HOJIOTHM YeJ0BEKA U )KMBOTHBIX, BO3PACTHOI
ncuxogusuoorud U xpoHoOmosorum. IIpoOJieMbl KJIETOYHOM M PeNnpoOAyYKTHBHOM
Omosioruu.

Ousuko-reHeTuueckre (QYyHKUMUM OpraHM3ma: Juisi pacTeHuid —  (POTOCHHTE3,
azoTopuKcalys W Jp., JUISI KUBOTHBIX — IIOBEACHHUE, CTPECC-PEaKTHMBHOCTb U JIp. DKOJIOTO-
bu3HoIOTHYECKE MPOOIeMbl aanTaIluy K Pa3TudHbIM (pakTopaM cpeapl 0OuTaHus. AganTarus
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OpraHm3Ma K OJKCTpeMalbHbIM (pakTopam cpeasl. MexaHU3Mbl aJanTalud Ha KIETOYHOM,
TKaHEBOM, OpPraHHOM, OpPraHM3MEHHOM YpoBHsX. CrTpecc-peakuus, ee poib B (pOpMHUPOBAHUU
aJaNTalllOHHBIX MEXaHU3MOB.

Hetipodusunonorus  (HeipoOuosorusi). M3ydeHue  MOJICKYJISApHOH  OpraHu3aIuu
CYOKJICTOUHBIX CTPYKTYp HEPBHOUM TKaHU, UX OMOPU3NICCKUX CBOKCTB, ITO3HAHNE KOMIUIEKCHON
OpraHu3alii U B3aUMOJAEHCTBUS OTIENbHBIX oOjacTell HepBHOM cucTeMbl. CYIIHOCTh M LENb
HENUPOOHOJIOTUH — CO3/1aHUE TEOPETUUECKON OCHOBBI, IO3BOJIAIOIIEH MTOHATH 3aKOHBI IIOBEICHUS
KUBOTHBIX, U 3aKOHBI, ONPE/IEISIIOIINE IeHCTBUS U MBIIIJIEHUE YEI0BEeKa.

W3yuenne TNPUHIMIIOB yIpaBlieHUs (U3NOJOTHUECKUMH (YHKLIUSMH OpraHu3Ma.
"BuyTpukiierouHas curHanusanus’, "cuHanThueckas nepenada', "peryiasTopHble NENTHABL" U
"HeliporymopaibHasi uHTerpanus”. [latonorus BucLepaabHbIX OPraHOB COBPEMEHHOT'O YEJIOBEKA
- pe3yabTaT HapyLIEHUH peryasaTopHbIX npoueccoB. [IpuunHbl, BeI3BaBIIMe cOO B yIIpaBIEHUU:
cTpecc, MHPEKIIMOHHBIN MPOLIecC, HEOIaronpusATHbIE YKOJIOTUIECKUE YCIOBUSI.

KommiekcHble  McClielOBaHUS  TPYIOBOWM  JEATENBHOCTH  4YejoBeka. M3ydeHue
3aKOHOMEPHOCTEH pEryisiiuK TCUXO(U3HOIOTHIECKUX (YHKIUN dYelloBeKa M yIpaBliCHHE
(YHKLIHMOHAJIBHBIM COCTOSIHUEM B DPA3JIMYHBIX (B TOM YHCIIE M HKCTPEMANbHBIX) YCIOBHSAX
TPYAOBOW JesTenbHOCTH. Pa3paboTka (QH3MOIOrHYecKue W TNCHUXO(PH3MOIOIMYECKHE OCHOB
npo¢oTdopa U OpraHu3aluy ASATeIbHOCTH Ha TPOU3BO/ICTBE.

MeTtoo50rnyecKkue JOCTUKEHHUS! U MEPCIEKTUBHBIE HAIpPaBIeHUS OMOJOTUU PAa3BUTHSL.
[Tpobnembl koppekuuu 3TanoB pa3BuUTHA. COBpEeMEHHbIE IpeICTaBIeHUS 00 HMHAYKIMOHHOM
nporecce. Pabots! [1. Heiokona o sMOpuoHanbHOM HHAYKIUKA. MHOTOYPOBHEBAsI OpraHU3aIHs
CTPYKTYpbl ympaBieHus aupdepeHuupoBkamMu. HenuHeHHOCT MeXaHuU3Ma YIpaBJICHUS
muddepeHmpoBkamMu. beiiecoBckas MOAEIb Mpolecca JeTEPMUHALINH 3aPOJIBIIIEBBIX CTPYKTYP.

@deHOMEH OMOJIOrMYecKOro crapeHus, ero ocoOeHHocTH. [IposiBieHue crapeHus Ha
MOJIEKYJIsIpHOM ypoBHe. IlposiBneHue crapeHuss Ha cyOkieToyHoM ypoBHe. [IposiBieHue
CTapeHUs1 Ha KJIETOYHOM M TKAaHEBOM YpPOBHAX. ['mmore3sl u Teopum crapeHus. ['umoresa
Hemelkoro Ouosiora Asrycta Beiicmana (XIX B.) 0 HanMuuu HEKOTO MEXaHU3Ma CTApEHUS Y
AKHUBOTHBIX. CBOOOAHO pasuKaibHas Teopus crapeHus Jlenxama Xapmana (1956 r.) u Omanyais.
MuToxoHpHallbHas TEOpUs KaK YacTHBIA ciaydail cBOOOJHO paAMKalbHOM Teopuu. Teopus
"mepekpecTHbIx cmuBoK". Teopus amonro3a. Oddext Jleonapna Xeitguuka (1961 1).
TenomepHast Teopusi crapeHusi poccuiickoro yueHoro A. M. OnoBHHKOBa, COTJIaCHO KOTOPOMH
OTpaHMUYEHHOE KOJINYECTBO JAEIEHUIM KIETKH cBsi3aHO ¢ exaHu3MoM ynasoeHus JIHK. Konupl
XpoMocoM Kak OydepHas 30Ha. DneBanoHHas Teopus crapeHust B. Jlunbmana. [lonmxkenue
YyBCTBUTEIBHOCTU THIOTaJ]aMyca K YpPOBHIO T'OPMOHOB B KpOBHU. MENAaTOHMH U CTapeHHE.
Teopust rmuko3wupoBanus OenkoB. ['mokocenan. Teopus mospexnenus [IHK u pemaparus.
@DakTOpbI, 3alUINAIONINE MAKPOMOJIEKYJIbl KJIETOK OT MOBPEXAECHUS CBOOOJHBIMHU paJHKaIaMH
(CO/, rnmyraTHOHIIEpOKCHIa3a, KaTana3a, MpOBUTaMUH A, TOKOepos, aCKOpOMHOBAsI KUCIIOTA,
MoOu€Bas KHCJIOTa M MEJIATOHMH, XE€JaTHBIE areHTbl U CHUHTETUYECKHUE AHTUOKCHJIAHTHI).
CrapeHne HMMYHHOW CHUCTEMbl W OTPaHWYEHHE TPOJOJDKUTEIBHOCTH JkuM3HHA. |OR
LEHTPUYECKAs «KBa3U-IIPOrpaMMay CTapEHHUS.

4. IIpo6JieMbl NOBBIIICHUS YCTOMYUBOCTH KMBbIX CHCTEM H MX NPOAYKTHBHOCTH B
YCIOBMSAAX HHTEHCHMBHOW KOHTaMHMHanuM cpeabl. CoxpaHeHHe peaKHX, UHEHHBIX U
HCYe3al0IIUX BH/I0B; COBPEeMEHHbIe¢ NMpodjemMbl KpuoHUKH. HMccienoBanus MexaHH3MOB
MoJieKyJIsipHoii perysinuu. [IpodieMbl NOBbIIEHHS] HMMYHOPE3HMCTEHTHOCTH OPraHU3Ma.

CrpykTypa OMOJIOTHUECKUX MEMOpaH M UX y4acTUE B MEKKJIETOUHBIX B3aUMOJICHCTBUSAX.
[lepenaya BHEIIHEro CHUTHaNa B KJIETKY M BHYTPHUKJIETOYHbIE MeauaTopbl. KieTouHbId MK,
anonTo3. PEeHOMEH NPOrpaMMHPOBAHHOW KJIETOYHOM TuOenu, ero OHoioruyeckas poib B
mporeccax pocrta, MopdoreHesa u audPepeHIUPOBKH KIETOK. OTIWYMe aromnro3a oT
TPaBMaTHYECKOW T'MOeNN KIETOK — HEKpo3a. AIONTO3 M MPOAODKUTENBHOCTh KU3HU. BBIOOD
«ctparerun» opranuzma — penapanus JIHK wim ocranoBka nposmdeparnuu u amontos3. ['eHsr,
OTBETCTBEHHBIE 3a BKIIIOYEHHE MEXaHU3Ma anonrto3a. CTUMYISIIMS anonTo3a OTpaHUYEHUEM
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NUTaHus. ANONTO3 U HelpolereHepaTuBHbIC 3a00JeBaHUs, "BTOpUYHAs CMEPTh' KIIETOK MpU
uHpapkre. DeHONTO3 — 3apPOrpaMMHUPOBaHHAs CMEPTh OpraHU3Ma.

[Tpobnembl KpHOOHOJIOTUHU M KPUOKOHCEPBAIIUH KUBBIX CHCTEM JIJIsl COXPAHEHUS PEIKUX,
LICHHBIX U MCYE3AIOLIMX BUIOB; COBPEMEHHbIE NMPOOIEeMbl KpUOHUKU. McTOpHsT KpHoOMOIOTHH:
I1. Y. baxmetnes, I1. bekkepens, I'. Pam, JI. P3, B. K. Munosanos, 1. H. Cokonosckas u 1. B.
Cwmupsaos, O. Cmurt, b. H. BenpunnieB u ap. CoBpeMeHHbIe TPOOJIEMbI TEXHOJIOTHI COXpaHEHUS
TEHETUYECKOT0 MaTepralla IEHHBIX, MCUE3a0IINX, COKPALIAIOLINX YUCIEHHOCTb U PEIKUX BUIOB
pacTeHHUH M KUBOTHBIX C IPUMEHEHUEM METOJOB KpHOKOHCepBauuu. KpruocoxpaHeHne EeHHbBIX
HITAMMOB MHUKpPOOpPraHu3MoB. JInodpunmsanus apManeBTHUecKuX npemnaparoB. MccnenoBanue
MOJIEKYJISIPHBIX MEXaHU3MOB 3((EKTUBHOIO 3aMOpakKMBaHUSA-pa3MOpaxkuBaHus. M3yuenue
M3MEHEHUH, IPOUCXOAAIIUX B OpraHU3Me II0CIIE 3aMOPaXKUBAHMSI U Pa3MOPaKUBAHUS.

IIpobnembl  MaccoBOro KpPHUOCOXPAHEHMsI IIOJIOBBIX IMPOAYKTOB pbIO, NTHLL U
MJIEKOIIMTAIONINX; OPraHOB >XMBOTHBIX M 4eJoBeka. [IoMCk u pa3paboTka yHHUBEPCAIbHBIX
KPHOIIPOTEKTOPOB. IIpnunHbl pacxokaeHns OMOMEIUIMHCKUX U PEIUTHO3HO-3THYECKUX TOYEK
3peHwust Ha TPo0IeMy KPUOHHUKH.

Kocmuueckast Guosorus.

I'enernka crapeHus U JOJNTOXKHUTENbCTBA. [lomynsluMOHHAsT TEHETHKA CTapeHMUs.
bau3HenoBeli METO/I OLEHKHU JOJIT0KUTENIbCTBA. MOHO3UIOTHBIE U TE€TEPO3UTOTHBIE OJIM3HELIbI.
3aKOHOMEPHOCTH HAceJ0BaHUs JOJTOXKUTEIbCTBA B psAy NokojeHuil. Poib cpenpl oduranus,
CEMCHHBIX MPUBBIYEK W NUTaHWS. AHaIM3 JOJITOXKUTENBCTBA Yy INPUEMHBIX JCTEH.
Hacnenyemocts nBapnabenbHOCTb TPOAOHKUTEIBLHOCTH KU3HU Y HEKOTOPBIX BUOB )KHUBOTHBIX
(HemaToAbl, IUIOJOBBIE MyXM, HMOpENHBIE MbIMHK). Buael ¢ MakcMManbHOM BHIOBOH U
UHAUBUAYAJIbHON TPOJOJIKUTENBHOCTBIO JKU3HU. BHOJIOTMYECKHE MEXaHU3Mbl CICp)KUBaHUS
CTapeHusT INpU  HU3KOKAIOPUMHONW  nuere. buonornueckas  posib  TMIIOTJIMKEMHU.
®apMakoI0ru4eckre MoAX0/bl B MPEAYNPEKICHUN HEe (PEPMEHTATUBHOTO TIMKO3WINPOBAHUS.
Ponp comatnueckux Mmyranmi m penapanuu JHK B mponeccax crapenus. IloBpexnenus
anepHoi m muroxoHapuanbHou JIHK comarnuecknx xnerok. Hakomnenume ¢ Bo3pacToMm
MyTallMii B pa3iM4YHBIX OpraHax M TKaHAX — OCHOBHOM (hakTop, ONpenensiomuil pa3BUTHE
BO3PACTHBIX MTATOJIOTUH, BKIIOYasl pak.

5. Meroasl Hccie0BaHUSI M TMEPCNeKTHUBbI NPHMEHEHUs: 3MOPHMOHAIbHBIX
CTBOJIOBBIX KJIeTOK. bumorexnonoruns HoBbix mMartepuanoB. Co3gaHue 0MOCOBMECTHMBIX
MaTepHaJioB.

[Ipobnembl KIETOUYHOW W PENpOAYKTUBHOW OHOJOTMH; METOJbl HCCIEIOBaHUA U
NEPCIEKTUBBl MPUMEHEHUS! SMOpPHUOHAJIBHBIX CTBOJOBBIX KJI€TOK. COBPEMEHHOE COCTOSHHE
po0OsieMbl POPMHUPOBAHUS JIMHUY TEPMUHATUBHBIX CTBOJIOBBIX KJIETOK B paHHEM OHTOTEHE3E, UX
nponudepannu u auddepeHIUpoBKH. Perymnsaius penpoayKTHBHON (DYHKIIMH TMO3BOHOYHBIX
JKUBOTHBIX HA pasHbIX »JTanax oHToreHesa. MccinenoBanus crTBosoBbIX KieTok (CK)
(TOTUMOTEHTHBIX, MYJIBTUIIOTEHTHBIX W Tp.), HICTOYHHUKH, METOJIbl BBIJEIEHUS, OCOOCHHOCTH
pocta u nudpdepenupoBku CK B kynbrype. [lepcrnekTuBbl KianHUYecKoro ucnonszoBanus CK.
Pa6oter JI. Tomcona u [. T'epxapra (1998) B obGmactu >MOpHOHANTBHBIX CTBOJIOBBIX KJIIETOK
(OCK). Ilpumenenue DCK B 3aMecTUTENBHON U TPaHCIUTAHTAIMOHHON MenuinHe. PaspemieHue
npoOsieMbl MHBEPCUU COMAaTHYECKMX KJIeTOoK B3pocioro opranusma B OCK. MHceropus
OOIIECTBEHHBIX OTHOIIEHUH U mpenyOexaeHuil k mnpobneme wucnonb3oBanus OCK B
KIMHUYEeCKNX wUemsaX. [lepcnekTuBBl pa3BUTHS KJIETOYHOM TpPaHCIIAHTOJNOTMH. TkaHeBas
WUHXEHEPUS.

Omnkorenes. O01uye XapakTEepUCTUKU OIyXOJIEBOIO POCTa U OCOOEHHOCTH OIYXOJIEBBIX
KJIeTOK. OTJINYUTENbHBIE OCOOCHHOCTH OITYXOJIEBBIX KIETOK OT HOPMAaJbHBIX KIJIETOK.
N3menenne mopdonorun. M3meHeHHMEe OMOXMMHUYECKHX TIPOIECCOB (CKOPOCTH TIJIHMKOJIHW3A,
cekpeuuu nporeas). HekoHTponupyemblil wim ciabo KOHTpoJupyeMsblid pocT. CrnocoOHOCTb
nepeMenaTbesi C TOKOM KPOBH WM JTUMQBI U 1aBaTh SKTOMHUYECKHE 04aru pocTa (MBa3uBHOCTD).
Oco0eHHOCTH NPH KYJIbTUBUPOBAHUU B CUCTEME in Vitro: CHI)KEHUE 3aBUCUMOCTH OT (PaKTOpPOB
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pocTa, OT cyOcTpaTa U OT IUIOTHOCTU KJIETOK (YyBEJIMYEHHE MJIOTHOCTH MPH KYJIbTUBUPOBAHUN).
VYTpara KOHTAaKTHOTO TOPMOXEHHS IBIKEHUS. Pa3nnumns Mexay KieTkaMu 3J0KaueCTBEHHBIX U
JNOOpOKAYeCTBEHHBIX  omyxoJieil. Bo3MOXHbIE  TPUYMHBI ~ BO3HUKHOBEHHUS  OITyXOJIEH.
Onkorennble BUpYyChl. PaguanyioHHble MeXaHM3Mbl. XHMHYECKHE KaHIleporeHsl. I[Ipsimbie
KaHueporensl. [Ipokanneporens! 1 Meradonnueckasi aktTuBanus. [IpoMexyTouHble 1 KOHEUHbIE
KaHIeporeHsl. Mexanu3mbl JeicTBUs KaHueporeHoB. KoBasentHoe cszpiBanue ¢ [JHK u eé
noBpexacHus. CBsa3piBaHUe ¢ Oenkamu. MyTareHsl U HHAyIHpYyeMble UMH MyTaruu. Ctaauu
mpouecca KasieporeHeza. HMuunmanuss u  npomortupoBanue. OnyxoJieBble MPOMOTOPBHIL.
buonoruss u (¢usnonornueckue OCOOCHHOCTHM OpPraHU3MOB, y KOTOPHIX HE OOHapy>KEHBI
omyxoJjieBble 3a0oyieBaHus (Ha MpuMepe rojioro 3emiiekomna). OMyxoyid, BO3HUKAIOIIME B
pe3yJbTare TPAHCMUCCHBHOM Iepeqadd OMyXOJEeBBIX KIETOK OT 0COOM K 0coOu (Ha mpumepe
capkombl CTukepa y cobax).

6. CoBpeMeHHbIe IP00JIeMbl TeHETHKH U MOJIEKYJIsIpHOH Omosiorun. Ilporeomuka u
reHOMMKA: HOBbIe TeXHOJOrMH B OuojoruM W MeaunuHe. ['eHoguarHocTMka o
reHOTepanus COMAJIbHO 3HAYUMBIX 3200/ICBAaHUI YeI0BEKA

Pa3Butne mnpencrasnenuit o rere. CTpyKTypHas OpraHu3anus T€HOMa 3YKapHOT HU
npokapuoT. CTpoeHue 1 PyHKIIMOHUPOBAHUE XPOMOCOM.

[IpoGieMbl COBpeMEHHOW T'eHETHKH. PaboThl 1O pacmm@poBKEe TIeHOMa YeIIOBEKa,
pacteHuii M KHUBOTHBIX. CoO3/1aHME HOBBIX HCKYCCTBEHHBIX I'€HOMOB. 3aMeHa Je(eKTHbBIX
Y4aCTKOB T€HOMOB, KOHTPOJIb 38 aKTUBHOCTHIO T€HOMOB.

BBenenue B renomuky. Tepmun "['enoM" u nonsitue o renome. Tepmun "I'eHomuka" u
3a/la4y, pelraeMble TEeHOMHUKOH. OTKpBITUS M JOCTH)KEHUS TEHETHKH, OWOXUMHUU U
MOJIEKYJISIpHOM Ouosioruu, sBUBLIMECS (YHIAMEHTOM JJsl Pa3BUTHS I'€HOMHBIX TEXHOJIOIMH.
HeobOxonuMocTh MH(OPMALIMOHHBIX TEXHOJIOTUH U CTAHOBJIEHUS W DPA3BUTUS T€HOMHKHU.
OcHOBHBIE IPUHIUIIBI TEHOMUKH.

I'ennas menuuuHa. BiausHue reHOMUKM Ha MEIULMHY, CHCTEMATHKY W SBOJIOLHAOHHYIO
Teoputo. ['eHOMHKa U €€ poJib B JIeYeHUH NH(PEKIIMOHHBIX 3a00JI€BaHUH.

OtkpbiTHE (PEPMEHTOB PECTPUKLIMU — T[JIABHOIO MHCTPYMEHTAa B TEXHOJIOTUHU
pexomOuHanTHBIX JIHK. Texunonorun pexomOunantaeix JIHK. Merton MonekysasipHOTo
KJIIOHUPOBaHUs. ABTOHOMHBIE PEIUIMKOHBI M HMX CBOicTBa. BekTopsl M MX opraHuzanus.
Knonupyromue BEKTOpEI.

Meton ammndukanuu JIHK — nonmumepasnas uennas peakuus (IILP). Mnentudukanus
U KJIOHUpPOBaHHE crenuanbHbix TreHoB. bubmmorexkn JIHK. Metoasl ckpuHuHra O6uGIMOTEK
JIHK. Crparerus cexpenupoBaHusi. OyHIaMEHTaIbHAs TEXHOJOTUS CEKBEHHPOBAHUS - METOJ
"TepmuHaropa" (Meroxa oopsiBa nenu npu JJHK nonumepusanun). Meron "npodosuka" (Ki1oH 3a
KJIOHOM). AHHOTHPOBAaHHE T'€HOMa — H3BJIECUYEHHUE W3 YCTAHOBIJIEHHBIX IOCJIEN0BATEIbHOCTEN
noJje3Hoi 6uosorndeckoit nupopmaru. I'enoMHble Opay3eps! (IporpaMMbl MpocMoTpa). "I 'eHbl
cupoThl". ba3bl JaHHBIX TOCIEA0BATENBLHOCTEN.

Tpanckpuntomuka (rnodansubiii anamu3 MPHK, ananu3 rennoil skcnpeccun) u eé
3agaun. JIHK wMukpoumnbl (TOYeuHble M OJMTOHYKJIECOTHHBIE MMKPOYMIIBI BBICOKOM
IJIOTHOCTH).

MynbpTuruiekcHasi TuOpuan3anusl.

OOmast cTpykTypa reHoMa uenoBeka. Pa3mepsl reHoma uenoBeka. J[Ba KIETOUHBIX
reHoMa. Pasznmuuus B opranusamuu. Copepxkanue ['l] map B reHome 4enoBeKa W OCTPOBKH,
ob0enuénnble ['l] mapamu. ['enbl, komupyromme Oenkd M HMX Kiaccupukanus. ['eHbl, He
Koaupyromue 6enku (reHsl, koaupyomue paznuunbie Tunsl PHK). 'enst Tpancnoptasix PHK.
['ensr pubocomubix JIHK. CtpykTypHas opraHu3anys pUOOCOMHBIX T'€HOB B SIPBIIIKOBBIX
OpraHu3aTopax XpoMocoM. S IpbIe000pa3yrone XpoMOCOMBI.

[IpoTeomuka — riao0anbHBI aHaIM3 OEJNKOB M peliaeMble ei 3ajaun. MenuuHcKue
acreKkTbl ImpoTeoMuku. Merabonomuka. IlpoTeom kineTku denoBeka M MPOTEOM OpraHU3Ma
4yejoBeKa. benkoBble  MapkEphl  pasNMYHBIX  3a0ojeBaHui. MaeHTH(UKanus  TeHOB,
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OTBETCTBEHHBIX 3a 0OJIE3HM YeNoBeKa. [ 'eHbl BHI3BIBAIOIINE MOHOTCHHBIE 3a00JI€BaHUS U TE€HBI,
MOBBILIAIONINE BEPOATHOCTh BO3HHMKHOBEHHs 3a0oseBaHuil. bonesHu, CBA3aHHBIE C TE€HaAMU,
KOAUPYIOIMMHU (hepMeHTHI. bone3Hu, cBsi3aHHbIe ¢ TeHaMHU, KOAUPYIOIIMMHU TPAHCKPHUITLIMOHHBIE
(hakTophI.

Buonornveckasi 3Ha4MMOCTh reHeTH4Yeckoro monumoppusma. I[lonumopdpusm mno remam
MpeapacnonoKeHHocTH K Oose3nu Amwireiimepa u CIIMJly. Kapra oawHOUYHBIX 3amMeH U
MyJbTUI€HHbIE 3a0oneBaHus. MonekynsgpHas MeauuuHa W €€ CBS3b €  M3Y4YEHHUEM
nonuMopdusma reHos. UHauBUyanbHbIE peakIMK Ha JIeKapCTBa.

OtcyrctBue koppensiuu mexay konuuectsoM JIHK, mpuxopsmmmcss Ha KIETKy, U
cinoxxnocteio oprann3ma (C nmapanokc). [Ipeacrasienus o6 srouctuunoit JJHK @. Kpuka.

I'eHbl yenoBeKa, TOMOJIOTUYHBIE TeHAM JAPO30(UIIbI, 3JIETAaHTHOM HEMATOIbI M JPOKIKEH.
OO011ue TeHpl, OTBEYAOIIKE 32 OCHOBHOM MEeTa0O0IM3M KJIETKH, peruiukaiuio u penaparmuio JJHK,
U Tporecchl OnocuHTe3a 6enka. I'eHbl, TPOAYKThl KOTOPBIX MOXO0XKH Ha O€NKH OaKkTepwil U He
MOX0XKH Ha OENKH JPOAOKEH, MYyXU M 4YepBs WIH JIPYIHMX OECMO3BOHOYHBIX >KMBOTHBIX, HO
BCTPEYAIOTCS Yy TO3BOHOYHBIX. [Ipobnema oOBsICHEHUS IMyTH MOMAJaHHUs ATUX T€HOB B T€HOM
MO3BOHOYHBIX U 4enoBeka. DakTop ropu30HTAIBLHOTO MEepeHoca OT OaKTepuid, HHPUIMPYIOIINX
MI03BOHOYHBIX.

[IpoekT «I'enom uenoBeka». 3aciyru Jlxeitmca YoTcona B peanuzauuu npoekta. Llena
IPOEKTa W €ro Y4YaCTHHKH. MEXAyHAapOJIHBIH KoHcOopHuyM. YacTHas OMOTEXHOJIOTHYECKast
kommnanusi «Celera genomics» u e€ HPOEKT MO TEHOMY deloBeka. Poib HalMOHAIBHBIX
uHctutytoB 310poBbsi CIIA. TloaroroButenbHass paboTa, NPEIIISCTBOBABIAS IPOEKTY.
OTHYecKue M COLMANbHBIE AacleKThl MpoekTa. ['eHom uenoBeka. Mcropus pacmmdpoBku
TCHOMOB Pa3JIMYHBIX OpraHU3MOB. [IMIOTHBIE IPOEKTHI U MOJENbHBIE opranu3msbl (Escherichia
coli, Saccharomyces cerevisiae, Caenorhabditis elegans, Drosophila melanogaster, Mus
musculus). CekBeHHpOBaHHE UX TEHOMOB.

PeBonronusi B TEHETHYECKOM KAPTUPOBAaHUU. ['€HETHUECKHE KapTbl MU MapKephl.
[Tonmumopdusmel amuH pecTpuKIMOHHBIX (parmenToB (IIJJP®). Ilonmumopdusm mpocThix
NOBTOPOB. ['€éHOMHBIE BapuallMM KaKk OCHOBA HOBOTO MEIUIMHCKOTO HAIpPaBJICHUS
¢dapmakoreHoMukH. Jlokanmuzanus reHa B Tpynmnax cremieHus. KapTtupoBaHue TIeHOB C
IIOMOLIBI0 XPOMOCOMHBIX IE€pecTpoeK. KapTupoBaHHe T€HOB € IOMOLIBIO COMAaTHYECKOIO
KpOCCUHIOBepa. MeTonbl M MOJIXOJbl XPOMOCOMHON HWHXEHEpHH. ['€HeTH4ecKuii KOHTpPOJIb
HEKOTOPBIX AacMEeKTOB IIOBEJECHMS 4YelloBeKa. ['eHeTHyeckui KOHTpPOJIb (HOpMUPOBAHUS
MICUXOJIOTMYECKHUX XapaKTEePUCTUK YEJIOBEKA.

OOmast BHyTpeHHsT Mopdosoruss H  pasHooOpasue (opM. VYabTpacTpykTypa
MUTOXOHJIpUM.  MuTtoxoHapuaabHele  MeMmOpaHbl. ®DopmupoBanue  KpucT. DyHKUUU
MuTOXOHIpHil. IloHATHE O XOHAPHOME. ABTOPENPOAYKLIMS MUTOXOHAPUNA. MUTOXOHApHAIbHBIE
TE€HOMBI Pa3IMYHbIX OpraHu3MoB. OCOOEHHOCTH CTPOEHMSI T€HOMa MUTOXOHAPUMN KT'YyTHUKOBOTO
npocreiimero Reclinomonas. OcoOeHHOCTH TEHOMOB MHTOXOHJAPHH Y BBICIIUX PACTCHHH.
MHO0XeCTBEHHOCTh (JOpPM CyIIECTBOBaHMsI KoJiblieBor MuToxoHapuonHon JIHK y pacrenwmii (Ha
npuMepe KyKypysbl). MUTOXOHIpHaIbHbIE 3a001€BaHMSL.

7. DHOTEXHOJIOTHSI — OCHOBA HAYYHO-TEXHHMYECKOr0 Mporpecca W TMOBbIIIEHUS
Ka4vecTBa KM3HHU 4enoBexka. HanoOuoananuruyeckue cucrembl. HoBeiilume pocTukeHust
OMOHAHOTEXHOJI0TUM. BHOTeXHO010ruM NPOU3BOICTBA HOBBIX BH/I0B MUIIEBbIX IPOIYKTOB.
BuorexHosiornyeckue MeToAbI 3aIUTHI OKPY KalOIIel cpebl.

NuTtencudukaiys OUOMPOIIECCOB 3a CUET IMOBBIMICHUS MMOTEHIMAla OUOIOTUYECKUX
areHTOB M WX CHCTEM, YCOBEPIICHCTBOBAaHWE OOOPYIOBaHMs, MPUMEHEHHE OMOKATAIN3aTOPOB
(MMMOOWMIIM30BaHHBIX ()EPMEHTOB W KJIETOK) B TPOMBINIJICHHOCTH, AHAJTUTHYECKONH XHMUH,
MeauiHe. TexHuka co3manus pekoMOuHaHTHBIX Mojekyn JIHK. KoHctpynpoBanue HyKXHBIX
TeHOB, YIpaBlieHUE MporeccoM (pukcaru aTMoc(hepHOro a3oTa W MePEeHOC COOTBETCTBYIOIINX
TEHOB U3 KJIETOK MHKPOOPIaHU3MOB B T€HOM PACTUTENBHON KJIETKU. TEXHOIOrHsi MUKPOOHOTO
CUHTE3a LIEHHBIX JJIS YeJIOBEKa BEeIIeCcTB. V3yueHne yqacTus MUKPOOPTaHU3MOB B OMOC(hepHBIX
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npolieccax M HarpaBlIHHAs PEryJsUs UX JKU3HEACATENBHOCTH C LIEBbI0 PEUICHUs MPOOJIeMbl
OXpaHbl OKpYXKalollel cpeabl OT TEXHOICHHBIX, CEIbCKOXO3AWCTBEHHBIX U  OBITOBBIX
3arps3HeHuil. Pa3paboTka crmocoboB MoIydeHus 3KOJIOTHYECKH YUCTON SHEPTHH.

BosmoxHOCT HEKOHTPOJIUPYEMOTO CO3JaHUs u pacnpocTpaHeHUs
reHHoMoAu(pUIMpoBaHHbIX opranu3MoB (I'MO), HapymarOmMX NPUPOJHOE pPaBHOBECHE H
JKUBbIe cucTeMbl. VccnenoBanusi 6€30MacHOCTH F'eHETHUECKH MOIU(PUIIMPOBAHHBIX OPraHU3MOB.
Ucnons3zoBanue I'MO u rocymapctBenHoe peryinupoBanue. Mcnons3oBanne 'MO B Poccun.
[Ipo6nembr 'MO B cenbckoM XozsificTBe. AubrepHaruBHbie ['MO MOAXOIBI: TEXHOJOTHUH
AKTHUBM3ALMM F€HOMA PACTEHUN U )KUBOTHBIX.

Coznanue BBICOKOTEXHOJOTHYHON METOAOJIOTHH JJIsi MAHUITYJIMPOBAHUS YeIOBEUYECKON
HACJIC/ICTBEHHOCTBIO ISl  Pa3pabOTKM M TPUMEHEHHS OHOJOTHYECKOTO OpPYXHS HOBOTO
nokoJyieHusi. PazpaboTka HOBBIX BHUJOB OMOJIOTUYECKOTO OPYKUS — BUPYCHOTO, TOKCUHHOTO U
reHHoro (siRNA u miRNA), 6enku-penpeccopsl, IPUOHKI U J1p. Bo3M0OKHOCTh H30MpaTENbHOTO
MOPaXKAIOIIETO BO3JIEHCTBUS Ha ONpPENCICHHYI NOMyasanuto. CIOKHOCTH MPOTUBOCTOSHUS
ouoreppopusmy. IIpobGnema mnpenorBpaimieHuss pa3pabOTKH W TMPOU3BOACTBA MOJIEKYISPHO-
reHeruueckoro opyxwus. Iloanepskanue BBICOKOTO YpOBHA (yHIaMEHTAIbHOW HAyKd —
BaXKHElIIee yCI0BHE TPOTUBOCTOSIHUS PACIIPOCTPAHEHHUIO OHOOPYKUSI.

Hetipon, mo3ze, mvluinenue.

WuTerpatuBHas [JeSATEIBHOCTh HEHpOHA, MeXaHW3M o00pabOTKHM MHOYKECTBEHHBIX
MH(OPMAILIMOHHBIX KaHAJIOB OJHOW HEpPBHOW KieTKoW. Teopuu MHTErpaTUBHOW NEATEIHLHOCTU
HelipoHa: MeMOpaHHAash MHTETpalus OJIIEKTPUYECKUX HMMITYJIbCOB WM BHYTPHKJICTOYHBIE
HEHPOXUMHUUYECKUE TTPOIECCHI.

Mexneiipornable B3auMojieiicTBusa. [IpocTeie (GOpPMBI MOBENEHYECKUX PEAKIHHA HX
NOTPEOHOCTHO-MOTHUBAIIMOHHAsT OCHOBa. Ponb smouwmii B (OpMUPOBAHMM WHAMBHUAYAILHOTO
n30UpaTeIbHOTO  OTHONIIEHUST K  OOBEKTaM U CcyObeKTaM  OKpPYXKaIolIero  MHpa.
LlenenanpaBnenHoe mnoBeaeHue. Co3HaHME, MbIIUIEHHE U cBOOona BOJM. JIUCKpeTHOCTh
HEPBHBIX MPOIIECCOB U HEMPEPHIBHOCTh Icuxuueckux mnpoueccoB. Ortnmune MW ot pazyma
yeJoBeKa. MbIIIeHHe pe3ysbTaT padoTsl Mo3ra?

Mesicnonywapnas cummempus u acumMmempus.

JiBa nmonymapus oauH Mo3r. IIpunuun opranuzanuu [{HC yenoeka. CUMMETPUYHOCTD
OCHOBHBIX MOTOPHBIX M CEHCOPHBIX LIEHTPOB B TOJIOBHOM Mo3re. OpraHu3zaiius acCOUaTUBHBIX
CUCTEM MoO3ra. MexXmnomyiapHble CBSI3U. XUPYPTHUECKUN METOX «PACIIEIUIEHHUs» MO3ra Ipu
snwiencuu. HccnenoBanue moAel € «pacleIUIEHHBIM MO3rom». Bpicmme ncuxuyeckue
(GyHKIMM W TpUHOMIBL 1epepaboTku HMHGOpMAlMM B JIEBOM W MPAaBOM  IOJYIIAPUAX.
Crneunanuzanusi Hojaymapuid U sIBJ€HHE KOTHHUTUBHOIO JMCCOHaHca. Pa3aBoeHue JIHMYHOCTH.
JlocTaTouHO 1M OJHOTO MOJIYIApHS IJIs pPa3BUTHS CO3ZHAHUA?

Buoeoskonozus.

Buoeoskonoeuss — HOBOE HayyHOE HalpaBieHHE 00 SKOJOTMU BHU3YaJbHOW Cpelbl U
Kpacore. UTo 3HAUMT Xopoluas 3puTenbHas cucreMa. Crneuuanu3alus M yHHUBEpCalIU3alus
3pUTENBHBIX CHCTEM pa3HbIX BHJOB. OCOOEHHOCTHM ONTUYECKONW CHUCTEMbI 4YeJoBeKa, ee
HepocTaTKu. HelpoHHbIE MeXaHU3Mbl KOPPEKIUH H300pakeHHs Ha ceTyaTke. MeXaHU3MbI
KOHCTaHTHOCTH 3pHUTEJIBHOTO BOCHPUATHA. TyHHEIBHOE 3pPEHHME M POJIb TJ1a30/1BUraTEIIbHOMN
CUCTEMBI B MPEOJ0JIeHUuH 3Toro 3¢ dexra. 3puTenbHO-TIa30JBUraTeIbHasi CUCTEMa KaK €JUHOe
nenoe. IIpobnembl CBsi3aHHBIE C TaKOW OpraHu3allel 3pUTeNbHON CHUCTeMBbl. ATpeccuBHas U
TOMOT€HHasl 3pUTEbHasl Cpelja OCHOBAa YTOMJICHMS, HApYLIEHUS 3pUTENbHbIX (DYHKUUN U,
BO3MOYHO, TICUXHUYECKUX paccTpoiicTB. [Tpuniunsl ¢opmupoBaHus KOMQPOPTHOH 3pUTENBHOM
CpEe.IbL.

Puinox 6uomexnonozuueckoii npooykyuu 6 Poccuu u B MUpE, €ro CTpyKTypa U IMHaAMHUKa
€ro CTpyKTypa M JuHamuka. KiroueBble HampaBiieHHs pa3BUTHSI B Poccuu coBpeMeHHOU
OMOTEXHOJIOTHH, MPOOJIEMbl U TEPCHEKTHUBBI Pa3BUTHS OMOTEXHOJOTUH. MeETOoI0I0THYecKue
IpUEMbl HW3Y4YeHHs] OHMOTEXHOJOIMYECKHUX MPOLECCOB, CO3JaHUS U COBEPILICHCTBOBAHUS
00BEKTOB OMOTEXHOJIOTUH. BosmoxHnoctu UHTEHCU(PUKAIINN IIPOMBIIIIIEHHOTO
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OMOTEXHOJIOTMYECKOTO  IPOM3BOJICTBA C TO3MLUH  COBpPEeMEHHOH Haykd. BaxHOCTh
O6uoOe30macHOCTH B OWOTEXHOJOTMU. KpuTepuu OIEHKH OHOJOTMYECKOW 0e30MMacHOCTH
OMOTEXHOJIOTHYECKUX MTPOIIECCOB.

Hogvie mexnonocuu 6 ouonocuu u meouyure. I'eHOMHbIE U IOCTT€HOMHBIE TEXHOJIOTUHU B
MeauLIMHe. buoMapkepsl Ui AWAarHOCTUKH, MPOrHO3a TEUEHUS WM MOHUTOpPHHIA TEpaluu
COLMAJIIbHO-3HaYMMBbIX 3a00JIeBaHUIl NpH IOMOIIM HPOTEOMHBIX TexHosoruil. Ilouck mpu
MOMOIIIM IPOTEOMHBIX TEXHOJIOTHH OEIKOBBIX MUIIEHEH U NEHCTBYIOIINX HA HUX OMOJIOTHYECKU
AKTHUBHBIX COCIMHEHUH C LIEJIbI0 CO3/1aHUs HOBBIX JIEKAPCTBEHHBIX CPEACTB.

buokaranuruueckue UM OMOCHHTETMYECKME  TexHojoruu. HoBbele  TexHoOruu
U3roToBJIEHUs OuoceHcopoB. HyrpureHommka — HoBas OypHO pa3BHBaroLasics 00JacTb
uccneoBaHuii. Vcronp30BaHue JOCTHKEHUH HYTPUTEHOMUKH JJIs1 pa3pabOTKH M MTPOU3BOICTBA
HOBBIX BUJIOB IIUIIIEBBIX IIPOIYKTOB.

[Tony4yenne OMOIIACTUKOB — aKTyaJIbHOE HAIPaBJIEHUE KPUTUYECKUX TexHoJormi XXI
BeKka. MupoBble TEHACHIMU pa3BUTUS HMHIYCTPUU paspyliaeMblx OuomniactukoB. HayuHble
MOJIXO/Ibl K CO3/1aHNI0 OMOCOBMECTUMBIX MaTepuanoB. OCHOBHBIE HAIIPABIICHUS UCCIIEIOBaHUM B
o01acTi co3/laHusi OMOMCKYCCTBEHHBIX OpraHoB M cucteM. O030p COBPEMEHHBIX KOMMEPUYECKUX
TKAHEUHKEHEPHBIX IIPOIYKTOB.

buorexHonorun Juisi pemieHus BaXXHEWIIMX COLMATbHO-3KOHOMUYECKUX MpoOjeM B
00JaCTH CENBCKOI0 U JIECHOI'O XO034HCTBA, IMPOMBIIIIEHHOCTH, OXPAaHbl OKPY)KAIOIIEH Cpebl.
Bo3MOXHOCTH NpOM3BOJACTBA HOBBIX BUAOB TOIUIMB (TBEPABIX, XKHUIKUX, Tra3000pa3HbIX).
KoMno3utHele Marepuanbsl - KaKk HOBOE PELICHUE YTUIM3ALUM TPYAHOPa3laracMbIxX
IIOJIMMEPHBIX MAaTEPHUAJIOB, 3arPA3HSIOIIMX IPUPOJHBIE Ccpelibl. BUMOTEXHOIOrMH, MTOBBILIAIOIINE
3¢ (HEKTHBHOCTH JTOOBIYH MTOJIC3HBIX HCKOIAEMBIX.

4.3.1. TlepedyeHb CeMHMHAPCKHUX, IPAKTHYECKUX 3aHATHI U J1a00pPaTOPHBIX padoT

Ne Ne HaunmenoBanne TpynoemkocTh Ouenounnle | dopmMupyembie
I/H | pa3zeia CeMHHApOB, (1ac.) cpeacTBa KOMIIeTeHIINH
U TeMBbI NPaKTHYeCKUX U Bcero M3 nnx (MHAUKATOPBI)*
JIa0OPaTOPHBIX padoT | yacoB npaKkTuyecKast
NMOJAroTOBKA
1 2 3 4 5 6 7
1

4.3.2. Ilepeuyenb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4eHHe
CTYJ€eHTaAMH B PaMKax caMocTosTe/bHOi padotsl (CPC)

Tema 3ananue dopmMupyemas 5010
n/n KOMIIETCHIIUA
1 COBpeMeHHaH CpaBHUTENbHAS TA0IHIIA OIIK-2 1,2,3
ounonorus:

byHaaMeHTaIbHbIE U
NPUKJIATHBIE ACTICKTHI.
Metoponoruyeckue
OCHOBBI TIOCTAaHOBKH W
pasperieHus
aKTyaJIbHbIX  Ipo0sieM
COBPEMEHHOM
Ouosoruu.

2 JlocTKeHHs u | CpaBHuUTENHHAS TaOTUIIA OIIK-2 1,23
POOJIEMBI
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3BOJIIOIIMOHHON
OHOJIOrUH.

OyHIaMeHTalbHbIE
po0JIeMbI PU3NOIIOTUN
YyelioBeKa M KUBOTHBIX,
BO3PAacCTHOM
NCUXO(U3HOIOTHH U
XPOHOOMOJIOTHH.
[IpoGnemMbl  KII€TOYHOM
U PENPOSYKTUBHOU
Ouooruu.

CpaBHuTenpHas TabynIa

OIIK-2

12,3

[IpoGsieMbl NOBBILLIEHUS
YCTOMUYMBOCTHU KUBBIX
CHCTEM U UX
MIPOJIYKTUBHOCTH B
YCIOBUAX UHTEHCUBHOMN
KOHTaMHUHALIUK CPEJBL.
CoxpaHeHue peaKux,
LEHHBIX U UCYE3AFOIINX
BHJIOB; COBPEMEHHBIE
po0JIeMbl KPUOHUKHU.
Hccnenoanus
MEXaHU3MOB
MOJIEKYJIIPHOM
perymsuu. [Tpodaembr
TTOBBIIICHUS
UMMYHOPE3UCTEHTHOCT
Y OpraHu3Ma.

CpaBHHTENbHAS TaOIUIIA

OIIK-2

12,3

Metoapl nccneroBaHus
Y TIEPCIIEKTUBbI
IIpumenenus
AMOPHOHATEHBIX
CTBOJIOBBIX KJIETOK.
buoTtexHonoruss HOBBIX
matepuanos. Co3naHue
OMOCOBMECTUMBIX
MaTEpUajoB

CpaBHHTEIbHAS Ta0IUIA

OIlIK-2

1,2,3

CoBpeMeHHbIE
POOJIEMbI TEHETUKU U
MounekynsapHoit
ouonoruu. [Iporeomuka
Y TCHOMUKA: HOBBIE
TEXHOJIOTHH B
OuoJIorun

n MCIULIMHE
I'emommarsocTrka u
TEHOTepaIus
COIIMAIBHO  3HAYMMBIX
3a00J1€BaHNM YeIOBEKA

CpaBHHTEBbHAS Ta0IUIA

OIIK-2

1,2,3

buorexuonorusa —
OCHOBA HAy4YHO-

CpaBHHTENBbHAS Ta0OIUIA

OIIK-2

1,2,3
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TEXHUYECKOIO
nporpecca u
MOBBIIICHHS

Ka4yecTBa KU3HU
YyeJIoBeKa.
HanoGuoanamuTuaecku
e cucteMbl. HoBelmne
JIOCTHKEHUS
OHMOHAHOTEXHOJIOTHH.
buorexnonoruu
MIPOU3BOICTBA HOBBIX
BHUJIOB ITHMIIEBBIX

MPOAYKTOB.
buorexHonoruueckue
METOIBI 3aIUTHI

OKPYKAIOILIEH CPEbl.

44. MeroanyecKue YKa3aHHUsI 1O OPraHU3aldH CAMOCTOSITEJbHOH PadoThI
CTYJIEHTOB
Kax bl CTYICHT TOJIy9YaeT HHIUBUAyaIbHbIC 3a/1aHus, 00s13aTEIbHbIC K BBIMOJIHEHUIO.

4.5. IlpumMepHasi TeMAaTHKA KyPCOBBIX PadoT (IPOEKTOB):
HE IPEyCMOTPEHbI YU€OHBIM IIJIAHOM.

V. YAEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECITEYEHUE
T CHUTIIMHBI

a) OCHOBHAas JIMTepaTrypa

1. O6mias 6uonorus [Teker] : yued. mocoGue 11 By30B 1o Hamnp. noArot.: 020400.62 -
"Buonorus" / B. I1. CanoBaposa [u np.] ; pen. B. I1. Canosaposa ; pen.: C. U. benukos, /1.
. Crom; Upkytckuii roc. yH-T, buosn.-nmous. ¢ax. - Upkyrck: U3a-so UT'Y, 2014. - 603 c.:
wi.; 20 cm. - bubnwmorp.: ¢. 601-603. - ISBN 978-5-9624-1167-5 (37 2k3.).
2. CoBpeMeHHbBIE KOHIIETIINH YBONIOIMOHHOM reHeTuku [ Tekcer]: c6. Hayd. Tp. / CO PAH,
Wn-1 nuronoruun u reneruky; OTB. pen. B.K. Illymusriii, A.JI. Mapkens. - HoBocubupck:
WH-T utonorun u renetukn CO PAH, 2000. - 360 c.: un. (2 9K3.)
3. UBanos B. B. Hayka o genoBeke [ TekcT]: BBeZileHHE B COBpEMEHHYIO aHTporojoruto: Kype
nexuwmii / B. B. UBanos; Poc. roc. rymanur. yu-1, Un-1 "Pyc. anTpononorudeckas mxkomua".

- M.: PITY, 2004. - 194 c.; 17 cm. - bubauorp.: ¢. 168-194. - ISBN 5-7281-0788-5 (1

9K3.)

0) 6a3bl OAGHHBIX, UHPOPMAYUOHHO-CNPABOUHDBLE U NOUCKOBLLE CUCTNEMbL

KonTpaxt Ne 21 ot 21.03.16 .

Ucnonaurens: OO0 «M3narensctBo JlaHby.

Anpec nocryna http://e.lanbook.com/

Kontpakr Ne 99 ot 24.11.16 1.

Ucnonnurens: OO0 «M3naTenscTBo JIaHby.

Anpec noctyma http://e.lanbook.com/

WNudopmannonnoe nucsmo ot 13.09.2013 r.

Ucnonaurens: OO0 «M3narensctBo JlaHby.

Anpec nocryna http://e.lanbook.com/

KonTpakt Ne 17 ot 09.03.2016 1.
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Hcnonaurens: LIKB «budkomy.

Anpec nocryma http://rucont.ru/Kontpakt Ne 98 ot 24.11.2016 1.

Ucnomuutens: KB «budkomy.

Anpec noctyma http://rucont.ru/Jorosop Ne 25-03/15K ot 07.04.2015 r.

Ncnomautens: OO0 «AHOyKCe».

Anpec nocryma http://ibooks.ru

KonTpaxt Ne 100 ot 24.11.2016 .

Ucnonautens: OO0 «AROYKC».

Anpec nocryna http://ibooks.ru

l'ocynapcrBennbiii koHTpakT Ne 94 ot 01.10.2015 r., gon. cornamenue ot 19.10.15r.
Hcnonautens: OULI,

Anpec nocryma http://academia-moscow.ru/

KonTpakr Ne 85 ot 17.10.2016 .

Ucnonnurens: OO0 «OnexkTpoHHOe u3aarenbctBo KOpaity.

Anpec nocryna: http://biblio-online.ru/

Konrpakt Ne SU-18-10/2016-1/92 ot 14.11.2016 1.

Ucnonautens: OO0 «PYHOby.

Anpec goctyma http://elibrary.ru/

Cyo6munen3nonnsiii joroBop Ne T&F/615/188 o115.03.16 T.

Wcnonuurens: ®denepanbHOE roCy/1apCTBEHHOE OIOKEeTHOE YUpExKICHUE
"T'ocymapcTBeHHas IMyOIUYHAs HAY9IHO- TeXHUYecKas oubimoreka Poccun".

Anpec nocryna http://www.tandfonline.com/

Cyo6munensnonnsiit gorosop Ne OUP/615/188 ot 01.03.16 .

Wcnonuurens: ®denepanbHOE rocy/1apCTBEHHOE OIOKETHOE yUpexKIeHUE
"T"ocynapcTBeHHas MyOJIMYHasi HAy4HO- TeXHU4YecKast oubnuoreka Poccun".

Anpec nocryna http://www.oxfordjournals.org

Cy6munen3uonnsbiii foropop Ne SAGE/615/188 ot 01.03.16 1.

Hcnonuurens: denepanbHOE roCyJIapCTBEHHOE OrO/IKETHOE yupexaeHue
"T"ocynapcTBeHHas MyOJIMYHasi HAy4HO- TeXHU4YecKast oubnuoreka Poccun".

Anpec nocryna http://online.sagepub.com

http://ru.wikipedia.org/wiki/

http://www.botany.pp.ru/

http://www/testland.ru/default.asp?id=1718uid=

http://www.allengiru/d/bio/bio056.htIm

http://www.genebee.msu.su/journals/botany-r.html

http://www/kodges.ru/35955-botanica.htmi

http://www.big-library.info/

http://www.rusbooks.org/naukatehnica/9856-morfologia-ianatomia-vysshikh-
rastenijj.html

http://www.4tivo.com/education/2773-botanica.-sistematica-rastenijj.html

http://lwww.booksshunt.ru/b4718 botanica._sistematica_rastenij

http://www.rusbooks.org/naukatehnika/estesvennie/9902-sistematica-vysshikh-
rastenijj.htlm

http://www.bsu.by/ru/sm.aspx?quid=61743

http://www.lan.krasu.ru/studies/bio/p_anmorph_pl.pdf

http://sensetronic.ru/liba/eBook-24-45.html

http://milleniumx.ru/

VI.MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI
6.1. YueOHO-1a00paTOpHOE 000py10BAHME!
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Aynuropus IS IPOBENEHUS 3aHATHI JIEKIMOHHOTO THMAa 000OpyIOBaHA TEXHUYECKHUMH
cpeacTBaMu OOydeHHUs, CIyKallUMU Ui TpeAcTaBieHUs y4dyeOHOW uHpopManuu OOJbIION
ayIUTOpUu 1o aucuumuinae: nmpoextop EpsonEB-XO05, skpan Digis;

yueOHO-HATJIAJHBIMA TMOCOOUSAMHU, O00ECNEeUUBAIOIIMMHI TEeMAaTUYECKUE WIUTIOCTPAllUU 10
qucuurinHe. MyseiiHas KOJUJIGKIMS 4ydeldl M BIAXHBIX IIPEnaparoB OCHOBHBIX TPYII
MTO3BOHOYHBIX KUBOTHBIX — 230 mT.

Aynuropust UIsl TIPOBEACHUS 3aHATHA CEMHHAPCKOTO THIMA O0OPYJOBaHA TEXHUYECCKHUMH
cpeacTBaMu OOyudeHHUs, CIyKAallUMHU Ui TpeAcTaBieHus y4dyeOHOW uHbopManuu O0JbLION
ayauTopuu Mo auciumuinHe: npoekrop Epson EMP-S52; Illkad-kyne mist XxpaneHus repoapusi.
Yueonslii repOapuii B komudectBe 1500 quctoB ['epbapuii okoso 1000 Bug0B BOIOpOCTEH.

MynsTumeauitasiii npoektop — «Epson EMP-S52» - 1 mr

Komneiotepusiit  kmacc (ydueOHas ayauTopus) i TPYINOBBIX M WHAMBUAYaJTbHBIX
KOHCYJIbTAIIMHM, TEKYIIEro KOHTPOJSI © MNPOMEKYTOUHOM  aTTecTallid, OpraHu3aluu
CaMOCTOSITENbHOM paboThl 000PYI0BaHA TEXHUUECKUMHU CPEICTBAMU O0yUYECHUS:

Cucrtemnsbiii  6moxk PentiumG850,  Monutop BenQ G252HDA-1 wmr.; CucremHsbIi
omokAthlon 2 X2 250, Mouutop BenQ G252HDA — 8 mr.; Cucremusiii 610k PentiumD
3.0GHz, MonuTop Samsung 740N — 3 mut.;

Mono6nok IRU T2105P — 2 mt.;

Cucremusriii 610k Pentium G3250, Monutop BenQG955 — 1 it

Cucremusrii 610k Pentium G3250, Monutop BenQ GL2250 — 1 it

Cucremnsriii 610k Pentium G3250, MonuTtop Samsung T200 HD — 1 mit.;

Cucremusiii 610k Pentium G3250, MonuTtop Samsung T190N — 1 mit.;

Cucremnsbiii 610k Pentium G3250, Monutop Samsung 740N — 1 mrt.; IIpoekrop BenQ
MX503; skpan ScreenVtdiaEcot.

C HeorpaHWYeHHBIM JOCTYIIOM K ceTu MHTepHET u obecriedeHrneM JTOCTyIa B SJIEKTPOHHYIO
UH(}OPMaIIMOHHO-00pa30BaTEIbHYIO CPEAY OPraHU3aIIH.

6.2. IIporpamMHoe obecrieyenue:
Kaspersky Endpoint Security nnsdusneca - Cranaaptabeiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecrt Plus 4.0 (Ha 75 onHoBpeMeHHbIX noaxiItoueHuit) u Macrep-kommiekt (ACT-Maker u
ACT-Converter).
CocraB nmporpaMMHOro odecreueHus onpezesieH B padounux mporpaMmmax JUCHUIUIMH (MOyJiel)
U TIOAJIC)KUT OOHOBJICHUIO IPU HEOOXOTUMOCTH.
[TonHpIl TepedeHb JHULEH3MOHHOTO MPOrpaMMHOrO oOOecHedeHus TMpeACcTaBlieH Ha caiTe
OI'BOY BO «WHI'Y» B pasnene «CBeneHus 00 o0pa3zoBaTenbHON
opranmzaruu»http://isu.ru/sveden/objects/index.html, Ha cTpanuie otraena IUICH3UPOBAHUSA,
aKKpeouTallMi W MeToaudeckoro obecmedenust http://isu.ru/ru/about/license/index.htmlu B
copaBkax  «MarepualbHO-TEXHUYECKOE  OOecrieueHue  OCHOBHOM  MpodeccCHOHaIbHON
o0Opa3oBaTenbHON porpaMMebl», apistoruxcs [Ipunoxxennem k OITOIL.

6.3. TexHn4yeckue M JIeKTPOHHbIE CPeACTBA:

[Ipe3enTanuu o BceM TeMaM (pasjenam) Kypca.

VII.OBPA3OBATEJIbHBIE TEXHOJIOT'UHU
JucruniauHa coderaeT B ce0Oe JICKIMOHHBIA TPHHIMI T0JaYu yu4eOHOTO MaTrepuaia,
AIIEMEHTHI IBPUCTHUECKOM OeceIbl M MPAKTUYECKUE 3aHSITHSI.

- Camocmosamenvuas paboma cmyoenmog (cm. 1m.4.4).
- Hucmanyuonnvlie  obpazosamenvhvie  mexuworocuu.  Ilom  AUCTAaHITMOHHBIMH
00pa30BaTeNbHBIMEI TEXHOJOTHUSMHU MMOHUMAIOTCS 00pa30BaTEeIbHBIE TEXHOJIOTHH, PeaTn3yeMble
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B OCHOBHOM C IPHUMEHEHHEM MH()OPMALMOHHO-TEIEKOMMYHUKAIIMOHHBIX ceTell. [Ipu ocBoeHnH
JTUCIUILIMHBI UCTIOJIb3YIOTCS CIIEIYIOIINE TEXHOIOTHH:

" KelicoBasg TeXHONOTUs — (¢opMa JUCTAHIMOHHOTO OOYYEHHUs, OCHOBaHHas Ha
MpeloCTaBlIeHuU oOydaromuMcss HH(DOPMALMOHHBIX 00pa3oBaTeNbHBIX PECYPCOB B  BUJE
CHELHMATU3UPOBAHHBIX HA0OPOB Yy4eOHO-METOAWYECKHX KOMIUIEKCOB C HCIIOJIB30BAaHHEM
pPa3IMYHBIX BUJIOB HOCUTENEeH nH(popManuu (KeHcoB);

" WHTEPHET-TEXHOJOTHS — CIOCO0 TUCTAHIIMOHHOU Iepenadn WHGOpMaluu, OCHOBAHHBIN
Ha UCIOJIb30BAaHUU TNI00ATBHBIX U JOKAJIBHBIX KOMIBIOTEPHBIX CETEH JIJIsl 00ecreueHus: JocTyna
oOyyaromuxcst K HWH(POPMALMOHHBIM 00pa30BaTeNbHBIM pecypcaM U Uis (OPMHUPOBAHUS
COBOKYITHOCTH METOJUYECKHX, OPraHU3alMOHHBIX, TEXHUYECKUX U MPOrPaMMHBIX CPEICTB
peanu3ali W YHpaBiIeHHUA y4eOHBIM MPOIIECCOM HE3aBUCHUMO OT MECTa HaxXOXJIEHHUS €ro
cyobektoB. Mcmonb3yercs ObpasoBarenbhbiii mopran UI'Y - educa.isu.ru.

VIII.OHEHOYHBIE MATEPHUAJIBI JJISA TEKYIIEI'O KOHTPOJISI 1
MMPOMEXYTOYHOM ATTECTAIIUA

Tembl 0218 camocmosimensHoli pabomobl
1. CoBpeMeHHbIE METOABI ONIPEAEIEHUS TI0CIEN0BATEIILHOCTH HYKIEOTUIOB B JUIMHHBIX
uersix JJHK u PHK.
2. Ponb Guononumepos B "camocOopke" BHYTPUKIECTOYHBIX KOMIIOHEHTOB U
HAJMOJIEKYJISPHBIX CTPYKTYP.
3. CuHepreTuka Kak HOBO€ MEKIMCLMILNIMHAPHOE HAYYHOE HAIPABJICHHE
4. BzauMHas cOINIacCOBaHHOCTbh METAa00IMUECKUX MPOIIECCOB B )KUBOU KIIETKE.
5. Perynsuus KJI€TOYHOro MeTabosIn3Ma ¢ OMOLIbIO U3MEHEHHS COCTaBa 1 UHTEHCUBHOCTHU
CHHTEe3a ()EPMEHTHBIX U CTPYKTYPHBIX OCIIKOB.
6. Perynsmus ki1eToOYHOro Merabosin3Ma ¢ MoMOIIbI0 U3MEHEHHs (pepMEeHTaTUBHOM
AKTUBHOCTH.
7. O0patumast Mo (UKALUS TPETUYHON CTPYKTYpHI (hepMEeHTa KaK MyTh PETYIMPOBKH €TI0
AKTUBHOCTH.
8. BiiusiHue cBOMCTB KIETOUYHBIX MEMOpPaH Ha CKOPOCTh MOCTYIUIEHUS BEIIECTB B KJIETKY U
CKOPOCTh BBIBOJIa U3 HEE META0OIHUTOB.
9. PubocomainpHas peryaupoBKa CKOPOCTH CHHTe3a Oeka Mo MpUHLUIY 00paTHON CBSI3U.
10. JlerepMUHUPOBAaHHOCTH pa3BUTHs. MexaHU3M «BKIIIOUEHUSI TEHOBY» B Ipoliecce
T pepeHIIMPOBKY TKaHel 3apoiblia.
11. Ocobennoctu nudpepeHupoOBKH KIETKH OT CUHTE3a CeU(PUIECKIX OEKOB 10
MOSIBJIEHHS KJIETOUYHOM CIIeMaIn3aliH.
12. Teopuu oHTOreHE3a: MHTErpaLus AU PHEepeHINPYIOIINXCS TKAaHEW U OpraHoB B
LIEJIOCTHBI OpTaHU3M.
13. MexaHu3MBbl peann3aiuy HaclIeICTBEHHOCTH B ITPOIIECCE OHTOTCHE3A.
14. O630p BaskHEHIINX YBOIIOIMOHHBIX TeOpHii. OCHOBHBIE 3BOIIOLIMOHHBIE (DAaKTOPHI:
MYTalMOHHBIA IPOLECC, N30JISIHS, BOJHBI YUCIEHHOCTH, €CTECTBEHHBIH 0TOOD.
OBOJIIOLMOHHBIN MaTepuall — MyTaliH.
15. CooTHOIIEHNE MUKPO- U MAKPOIBOIIOLMH C TTO3UIMN HeogapBUHU3MA. CHUHTETHYECKAs
TEOpUs1 IBOJIIOLIUN.
16. ®akropsl MakposBorOLMK. HanpaBieHHas 3BOIFOLMUS KPYITHBIX TAKCOHOB.
17. OcoGeHHOCTH MPOrPECCUBHOTO Pa3BUTHSL: MOP(HOIOTHUECKUH, OMOTOTHYECKHH,
TPYIIIOBOM, OMOTEOIICHOTUYECKHI U HEOTPAHUYEHHBIN TIPOTrpecce.
18. YenoBek Kak pe3ynbTaT HEOTPAHUUEHHOTO MTpOrpecca.
19. Onpenenenne Buna. Bug kak reHETUYECKHU 3aKphITasi CUCTEMA.
20. Bunoobpa3oBaHue Kak Nepexo OT FTeHETHYECKU OTKPBITHIX CUCTEM (TIOMYJISINA) B
TCHETHYECKU 3aKPBITHIE.
21. [IpyHUIMIIBI COBPEMEHHOM CUCTEMATHKH U TACOHOMHUH: OMOXMMUYECKHE, TEHETUYECKHE,
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reorpauueckre, MaTeMaTUYECKUE MOJICITH BH/IA.

22. OcHOBHbIE MOP(OJIOTHUYECKIE OCOOEHHOCTH YeIOBeKa Kak OMOJIOTUYECKOro BU/A.
23. CuctemMaTH4ecKoe MOJ0KEHHUE PUMATOB. XapakTepucTuka orpsga. CuctemaTuka.
24. OCHOBHBIE BOJIOIIMOHHBIE ITYTH MPUMATOB: Pa3BUTHE XBATATEIbHON (DYHKIIUU
NepeIHNX KOHEYHOCTEHN KaK OPraHOB UCCIIEOBaHUS ITPEMETOB.

25. Pa3BuTre y mpyUMaToB MUIIEBAPUTEIBHON CUCTEMbI TPABOSAHO-BCESIHOTO TUIIA.

26. Penykivs y mpuMaTOB OPraHOB OOOHSIHUS U YBEITUYCHHUE OCTPOTHI 3pCHHUS. AanTanus
OpraHoOB 3pEHUs K Pa3IMYHOMY 00pa3y *KHU3HU.

277. DBOJIIOIIMOHHOE Pa3BUTHE MO3Ta MPUMATOB, U3BMEHEHUS B CTPOCHUHU Yepena:
COKpAIllEHHE JI0IOBUTOCTU U €T0 MPUUHUHBI.

28. YenoBek Kak MpeAcTaBUTEIb TO3BOHOUHBIX. J[oKa3aTenbcTBa poACTBa YeIOBEKa U
JKUBOTHBIX: TOMOJIOTHYHbIE OPTraHbl, PYAUMEHTHI, aTaBU3Mbl, SMOPHOJIOTHUYECKHE
JI0Ka3aTeNnbCTBa.

29. JlokazaTenbCTBa POJICTBA YETIOBEKA U YEIOBEKOOOPA3HBIX 00€3bsH. DBOMIOLIUS
YEJI0OBEKOOOPa3HbIX 00€3bsH.

30. ABCTpaJIONUTEKU: MECTO U BPEeMsI HaAX0JI0K, 0COOEHHOCTH CTPOEHUS U 00pa3a KU3HU.
31. ApxaHTtponsl: Bpemst U 00pa3 KHU3HH.

32. ITaneoaHTpombl: BHEIIHUKI 00JIMK U 00pa3 xu3HHu. "Kinaccudyeckue" u "mporpeccuBHbIe"
HEaHIePTAIBIIBI.

33. KpomanboHniibl. OCOOEHHOCTH paHHEH CTaIuu SBOIIOIUH YeI0BEeKa Pa3yMHOTO.

34. O630p Teopuii MPOUCXOKICHUS KU3HU: OMOTCHE3, TAHCTIEPMHS, A0MOTCHE3.

35. MopaenupoBaHue yCcI0BHI BOSHUKHOBEHHUS )KU3HU B apxee. CUHTE3 MPOCTEUIITNX
YTJI€BOJOPOAOB, AMUHOKHUCIIOT U MOHOHYKJICOTHIOB U UX MOJIUMEPHU3AIIUS B IENTHU/IBI U
OJIUTOHYKJICOTHIBI.

36. Camoxonuposanue Mosiekyn JIHK. IlepBbie hepmMeHTaTUBHBIE peakuy.

37. IIpoOuoHTHI U ux 3Bomtolus. Teopust cumOnoreHe3a. Bosuuknosenue Hamaapers
Apxebakrepuii, DydbakTepuil U JyKapuoT.

38. TloBblmieHne OMOTOTHUECKON MPOAYKTUBHOCTH OMOC(Ephl MyTeM YBETUYCHUS
WHTEHCU(HUKAIIUNA KPYTOBOPOTOB B MPUPOIHBIX Y KYJIBTYPHBIX OMOTEOIIEHO3aX.

39. TloBbImieHne OMOTOTHYECKON MPOAYKTUBHOCTH OMOC(EpHI MyTeM YBEIUYEHHUS CpeTHeH
MJIOTHOCTH 3€JIEHOTO TTOKPOBa 3€MJTH, TIOBBIIIEHUSI HHTEHCUBHOCTH (POTOCHHTE3A.

40. CGHCKHI/IH KaK «OKCIICpUMCHTAJIbHAs» 5BOJIFOHNA KYJIBTYPHBIX paCTeHHﬁ, OCHOBAaHHas Ha

OTJIaJICHHON THOpUIN3alliH, CO3/IaHUU MOJUILIONIHBIX (OpM, TOTy4YEeHUU
VCKYCCTBEHHBIX MYTalUi.

41. IlpyHUMIIBI ¥ 3a/1a4M [IJIAHETAPHOW MHBEHTAapHU3aL[M MUKPOOPTaHU3MOB, I'pHUOOB,
pacTeHUi U )KUBOTHBIX.

42. I'noGanbHble ipobsiemsl 6uonornn XXI Beka.

43. OCHOBHBIE OTKPBITHS BO BTOpO MosioBuHE XX BeKa.

44. PaboTsI 1o pacmu@poBKe TeHOMA YeJI0BeKa PACTCHUH U )KUBOTHBIX.

45. Pemienne npo6ieM Mpoa0BOIBCTBEHHOTO MOTEHIMANIA TJIAHEThI, YKOJIOTHs OOUTaHHS
YyeJlIoBeKa, 3J0POBbE UEIOBEKA, SHEPTeTUKN HA OCHOBE OMOTEXHOJIOTHH.

46. JlomecTukanus AMKUX BUJOB PACTEHUN U KUBOTHBIX.

47. Coznanue HOBBIX (hOPM SYKapUOTHUYECKUX OPTaHU3MOB C PEKOHCTPYHUPOBAHHBIMU
TE€HOMaMH.

48. YnydieHue pacTeHUI myTéM TpaHcreHesa. [ 'epOounnioycToiuyuBbie copTa pacTeHUH.
49. YcTONYMBOCTD PACTEHUIN K HACEKOMBIM-BPEIUTEISAM.

50. YcToiunBOCTh pacTeHHI K BUPYCHBIM M OaKTepHaAIbHBIM 3a00JI€BaHUIM.

51. XKuBoTHbIe — JOHOPHI OEIKOB, (HEPMEHTOB, TOPMOHOB, AaHTUTEN U T. 1.

52. MeToI0JIOTHYECKHI aCIIEKT JOCTHKEHUN OMOTEXHOJIOTHH.

53. Co3naHue UCKYCCTBEHHBIX OMOJIOTHYECKUX CUCTEM U SKOJIOTMYECKOE paBHOBECHE.
54. Ycnexu XpoOMOCOMHOW WHKEHEPHH.

55. YnpasieHue npoueccoM pa3BUTHs (IudepeHIIpoBKa TKaHEH paCTeHUS U CUCTEM
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JKUBOTHBIX).

56. Peopranuzariusi CIIOXKHBIX (PH3HO0JIOTO-TeHETHISCKUX QYHKIIUNA — TTOBEACHMS,
CTPECCOYCTOMYUBOCTH.

57. OcMbIclieHrEe MEXYPOBHEBBIX UCCIIEI0BAaHUM, UHTEPIPETAIHs PE3yJIbTaTOB.

58. Knnaccuku oteyecTBeHHOU HayKu (OMOJIOTHHM).

59. AHTpOINIOreHHOE BO3/ICHCTBUE HA )KUBBIE CUCTEMBI.

60. TpancreHHbIC pacTeHUS U Cpeaia OOMTAHUS YEIIOBEKA.

61. Tpancrennsie pacTeHus Kak OMOMPOAYIIEHTHI OETKOB MEAUIIMHCKOTO Ha3HAYEHUSI.
62. PacteHus npoayLeHThl aHTUTEIL.

63. lI3aMeHeHne OHTOTeHe3a PACTeHUH 10T JICHCTBUEM HeOIaronpusaTHRIX (DaKTOPOB.
64. Co3naHne HOBBIX HCKYCCTBEHHBIX T€HOMOB.

65. IIpoGiemMbl KOPPEKIIMK ITAIIOB Pa3BUTHS.

66. YpoBHH OHMOJIOTUYECKOTO HCCIICTOBAHUS.

67. YpOBHH OpraHu3alluy >KUBBIX CUCTEM M KUBOTO BEIIECTBA Ha 3eMIIe.

68. CoBpeMeHHBIC TIPeICTaBICHHS 0 Orocepe Kak o II00ATBLHOM KUBOH cUCTEME.
69. Jloknerounsie GOpMBI OpraHU3aIUU KUBOTO BEIIECTBRA.

70. IlepcrieKTUBHBIE HANIPABICHHUS HAYK O OMOJIOTMYECKOM MHOTO00pa3uH.

71. IIpoGnema coxpaHeHuUs: OMOPa3HOOOpa3HsI.

72. DK0A0r0-PHU3N0IOrHYECKHE TPOOIEMBI aJalTAllMU K Pa3IHIHBIM (haKTOpaM Cpeibl
oOuTaHusl.

73. AnanTaius oOpraHu3Ma K SKCTpeMallbHbIM (PaKTopaM Cpebl.

74. Cunre3 JJHK u Tenomepasa.

75. Merononoruueckue JOCTUKEHUSI U IEPCIIEKTUBHbBIE HAIPABIEHUS! OMOJIOIMH Pa3BUTHS.
76. MexaHu3MBbl aJanTaluy Ha KJIETOYHOM, OPTaHU3MEHHOM, TOMYISAIUOHHOM YPOBHSIX.
77. ' eHeTU4eCKU KOHTPOJIb HEKOTOPBIX ACIIEKTOB MOBEICHMS YEJI0BEKA

78. IIpobnembl OMOTOTUH Pa3BUTHSL.

79. Kocmuueckasi OM0JI0THS U METULIUHA.

80. CoBpeMeHHBIE IPECTABICHUSI O IPOUCXO0KICHUH U DBOJIIOIIMH YEJIOBEKA.

81. CraHOBJIEHUE IBOJIIOIIUOHHOTO YUCHHUS.

82. CoBpeMEHHBIE NOMYJISIIMOHHO-TEHETUUECKNE TEHICHLIUU B BOJIIOLIUN YETI0BEKA.
83. CoBpeMeHHBIE TEOPUU OMOJIOTUYECKON IBOTIOIUH.

84. [lepcriekTHBBI cO3aHMsI OOILIEH TEOPUH KU3HU.

Cnucok 6onpocog K IK3ameHy
1. HoBeiimure HanpaBieHUs: OMOJIOTHUECKUX HCCIEIOBAHUM.
2. [IpoGnembl KpHOOMOJIOTUU M KPUOKOHCEPBALIMH KMBBIX CUCTEM JJIl COXPAHEHUS PENIKHX,
[EHHBIX U HCYE3al0IUX BU0B; COBPEMEHHBIE POOIEMbl KPUOHUKH.
3. Ucropus kpuodbuonoruu: [1.1. baxmerses, I1. bekkepens, I'. Pam, JI. P, B.K.
Munosanos, .H. Cokonosckas u U.B. Cmupnos, O. Cmut, b.H. Benpunues u ap.
4. IIpoGaemMbl MaCCOBOrO KPHOCOXPAHEHHS MOJOBBIX MPOIYKTOB PBIO, MTHUILL U
MJIEKOTHUTAIONINX; OPTaHOB KUBOTHBIX U 4YenoBeka. [lonck u pazpaboTka
YHHUBEPCATbHBIX KPHOIPOTEKTOPOB.
5. AxTyasibHbIE BOIIPOCHI IPOUCXOKIACHMS )KU3HU Ha 3eMIIE.
6. IlpencraBieHue o CymHOCTH KU3HU. OnpeeneHust >KM3H1 KaK sIBJICHUs BO BceleHHoil.
JKuBbI€ U HEKUBBIE CUCTEMBI.
7. OCHOBHBIE THUIIOTE3bI IPOUCXOKACHUS KU3HU Ha 3emiie (TUIoTe3a COTBOPEHMUSI, TUIIOTE3a
CTallMOHAPHOTO COCTOSHUS, THIIOTE3a MAaHCTIEPMHH ).
8. OCHOBHbIE TUIIOTE3bI IPOUCXOXKICHUS KU3HU Ha 3emiie (CaMOIPOU3BOIBLHOTO
3apOKIEHUS, TUTIOTE3a OMOXUMUYIECKO IBONTIONHH). [lepcrieKTUBEI co3ianus o0IIei
TEOPHH JKU3HU.
9. ®dusuko-reHeTHYeCKre (HYHKIIMM OpraHu3Ma;: IJsl pacTeHuil — (OTOCUHTES,
azoToUKcaIys U Ip., A1 )KUBOTHBIX — MIOBEJCHHE, CTPECC — PEAKTUBHOCTD U JP.



10. Dxonoro-pu3noIOrHIecKre MPodIeMbl alanTalluy K Pa3Tu4YHbIM (haKTOpam CpeJibl
oOuTaHus.
11. Ananranus opraHu3Ma K SKCTpeMalbHbIM (PaKTOpam CpeIbl.

12. MexaHU3MBI azalTanuy Ha KJICTOYHOM, TKAHEBOM, OPraHHOM, OpTraHU3MCHHOM YPOBHSX.

13. Ctpecc-peakiusi, ee posib B (OPMUPOBAHUY aJaNITAIIIOHHBIX MEXaHU3MOB.

14. Hetipoduzuomnorus (Heripoduonorus). M3ydenne MOJIEKyISIpPHONW OpraHu3aiuu
CYOKJICTOYHBIX CTPYKTYp HEPBHOUM TKaHU, UX OMOPU3NIECKUX CBONCTB, TO3HAHUE
KOMIUIEKCHOW OpraHU3alllK U B3aUMOJICHCTBHS OTACNIbHBIX 001acTell HEPBHOW CUCTEMBI.
15. CymHocTh U 11e51b HeHPOOHOIOTHH.

16. V3yueHnue npuHIUNIOB yIpaBieHus: GU3NOIOTrHUECKUMU (QYHKIIUSIMU OpraHu3Ma.
"BHyTpuKkiieTouHas curHanu3anus”, "cuHanTuyeckas nepegayda’, "peryiasTopHble
nentuasl" U "HEHpOryMopaabHas HHTerpanus'.

17. Ilatonorus BUCLEpaIbHBIX OPraHOB COBPEMEHHOI'O YEJIOBEKA - PE3YJIbTAT HApYyILIEHUI
perynaTopHbIX mpoieccoB. [IpuunHbl, BeI3BaBIIKMe COOM B yIIpaBICHUU: CTPECC,
MH(EKLMOHHBINA IPOLECC, HEOIAroNpUsATHBIE YIKOJIOTUYECKUE YCIOBHUSL.

18. KommiekcHble ucciae10BaHus TPYIOBOM JESTEIbHOCTH YeIOBeKa.

19. Merononoruueckue JOCTUHKEHUS U IEPCIIEKTUBHbIEC HANPaBJIEHUS OUOJIOTMH Pa3BUTHS.
20. IIpobnembl kKOppekiuu 3TanoB pa3Butus. COBpeMEeHHbIE MPEACTaBIeHUs 00
MHAYKIMOHHOM Ipouecce. Padots! I1. Hetokona no sMOproOHanbHOM HHIYKIUH.

21. MHOroypoBHEBasi OpraHu3aIys CTPYKTYphl yrpaBieHus auddepeHmpoBKamu.

22. HenuuelHOCTh MeXaHU3Ma yrpaBiieHus TU(PdepeHIITPOBKAMU.

23. beiiecoBckasi MOJIEINb MPOLIecca AeTEPMHUHAIIMU 3aPO/IBIIIEBBIX CTPYKTYD.

24. deHOMEH OMOJIOTHYECKOTO CTAPSHMS, €T0 OCOOSHHOCTH.

25. IlposiBieHue cTapeHus Ha MOJIEKYJIIPHOM YPOBHE.

26. [IposiBiieHne cTapeHust Ha CyOKJIETOYHOM ypOBHE.

27. IlposiBieHHE cTapeHUs HA KJIETOYHOM U TKAHEBOM YPOBHSX.

28. I'unote3sl U Teopuu cTapenusd. [ 'unoresa Hemeuxoro 6uonora Asrycra Beiicmana (XIX
B.) O HAJIMYMH HEKOTO MEXaHNU3Ma CTapEeHHUs y KUBOTHBIX.

29. CBoboaHO paaukanbHas Teopus crapenus Jlenxama Xapmana (1956 r.) u Dmanyas.
30. MuToxoHApHaIbHast TEOPUS KaK YaCTHBIN cilyyail cBOOOHO pajiuKaabHON TEOpHUH.
31. Teopus "nepexpecTHbIX clIMBOK". Teopus amnomnrosa.

32. O¢pdexr Jleonapaa Xeiduuka (1961r).

33. TenomepHas Teopus cTapeHus poccuiickoro yaenoro A. M. O0BHHKOBA.

34. DnepannonHas Teopus crapenus B. [luibmana.

35. MenaToHUH U CTapeHHe.

36. Teopus rMUKO3WINPOBaHUS OeNKOB. [ rokocenas.

37. Teopus nospexaenust JJHK u penapanus.

38. dakTopsl, 3aIMIIAIONINE MAKPOMOJIEKYJIBI KIIETOK OT

MOBPEXACHUS CBOOOTHBIMU PaJIuKaIaMHU.

39. CrapeHne MMMYHHOU CHCTEMBI U OTPAHUUYEHHUE MPOIOJDKUTENBHOCTH Ku3HA. TOR
HEHTPUYECKas «KBa3u-IIPOrpaMMay CTapeHHUs.

40. I'eHeTnKa cTapeHUs U T0JITOKUTENBCTBA.

41. IlonmyAauMOHHAsI TEHETHKA CTAPEHHUS.

42. bnu3HEeoBbId METO]] OLIEHKH JOJIT0KHUTEIbCTBA.

43. MOHO3UTOTHBIE U T€TEPO3UTOTHBIE OJTU3HEIBI.

44. HakoruieHue ¢ BO3pacTOM MyTallMi B pa3jMYHbIX OpraHax M TKaHsIX — OCHOBHOM
dakTop, onpeAensonuil pa3BUTHE BO3PACTHBIX MATOJOTUH, BKIIIOYasl pak.

45. deHoMeH MPOrpaMMHUPOBAHHON KIIETOYHOM rHbOeiH, ero

OuoJstornmyeckas pojb B Ipolieccax pocra, Mmopdorenesa u

T GEepeHITMPOBKH KIIETOK.

46. OTnyuyue anonTo3a OT TPaBMaTHYECKON THOETH KIIETOK — HEKpo3a.

47. ANONTO3 U MPOJIOJKUTEILHOCTD )KU3HU.
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48. I'eHBI, OTBETCTBEHHBIC 32 BKIIIOUCHHE MEXaHU3Ma aIloITo3a.

49. [Ipo6seMbl KJIETOYHON U PEPOAYKTHBHON OMOIOTHUHN; METOABI UCCIICTOBAHUS 1
NEPCIEKTUBBI IPUMEHEHUSI YMOPUOHAIIBHBIX CTBOJIOBBIX KJIETOK.

50. CoBpeMeHHOE COCTOsIHUE MTPO0IIeMbl (POPMUPOBAHHUS JIMHUU T€PMUHATUBHBIX CTBOJIOBBIX
KJIETOK B paHHEM OHTOTeHe3e, uX npoiudepannu u qudepeHInpOBKH.

51. Perynauus penpoayKTUBHON (YHKLMHU IO3BOHOYHBIX KMBOTHBIX HA pa3HBIX dTalax
OHTOI'€HE3a.

52. UccnenoBanus cTBOJIOBBIX Ki1eTOK (CK) (TOTUIIOTEHTHBIX, MYJIbTUIIOTEHTHBIX U TIP.),
UCTOYHUKHU, METOJIbI BBIJIEIEHNUS, 0COOCHHOCTH pocTa U nudpepenuupoBku CK B
KYJBTYpE.

53. IlepcrieKTHUBBI KIIMHUYECKOTO Hctonb3oBanus CK.

54. Pa6otsl JI.Tomcona u /. I'epxaprta (1998) B o6mactu (OCK).

55. IlpumeHeHne SMOPUOHAJIBHBIX CTBOJIOBBIX KJIETOK B 3aMECTUTEIBHON U
TPaHCIUIAHTALlMOHHOM MeAULIUHE.

56. IlepcieKkTUBbI pa3BUTHS KJIETOUHOM TpaHCIIaHTOJOruU. TKaHeBast UHKEHEPHUS.

57. Onkorenes. O01muye XapakTepUCTUKU OITyXO0JIEBOI'0 pPOCTa 1 OCOOEHHOCTH OIyXOJIEBBIX
KJIETOK.

58. OTnMunTEIbHBIE OCOOEHHOCTH OITyXOJIEBBIX KJIETOK OT HOPMAJIBHBIX KJIETOK.

59. OcoOeHHOCTH MpH KYJIbTHBUPOBAHUY B CUCTEME IN VItro.

60. Bo3aMo>kHbIE TPUYKHBI BO3HUKHOBEHUS OITyXOJIEH.

61. MexaHu3Mbl JeHCTBUS KAaHLIEPOT'€HOB.

62. Ctaguu mpolecca KaHlleporeHesa.

63. buonorus u pusznonornyeckre 0COOEHHOCTH OPraHU3MOB, Y KOTOPBIX HE OOHAPYKEHBI
OIlyXOJIeBbIE 3a00J1€BaHuUs (Ha IPUMEPE TOJIOTO 3eMJIEKOIIA).

64. Onyxoiu, BO3HUKAIOIINE B pE3yIbTaTe TPAHCMHUCCUBHON TIEpeIadr OIyXO0JIEBBIX KIETOK
0T ocobu kK ocobu (Ha mpumepe capkoMbl CTHKepa y co0aK).

65. Pa3BuTHe npecTaBIeHU O TEHE.

66. CTpyKTypHas OpraHu3alys FeHOMa dyKapuoT U IPOKapUOT.

67. Ctpoenue 1 GyHKIIMOHUPOBAHUE XPOMOCOM.

68. IIpobnembl coBpeMeHHOM reHeTHKH. PaboThl 1o pacindpoBKe reHOMa YeloBeKa,
pacTeHuii U KUBOTHBIX. Co3/JaHIEe HOBBIX MCKYCCTBEHHBIX FT€HOMOB. 3aMeHa J1e(h)eKTHbBIX
Y4aCTKOB T€HOMOB, KOHTPOJIb 32 aKTUBHOCTHIO T€HOMOB.

69. Beenenue B reHoMuky. Tepmun "['enoM" u nonsitue o renome. TepmuH "I'eHomuka" u
3a/1a4M, pelaeMble FEHOMUKOM.

70. OTkpbITHE (PEPMEHTOB PECTPUKIIUH.

71. Texnonoruu pekoMOonHanTHbIX JTHK. MeToa MonekyasipHOro KIIOHUPOBAHHUSL.
ABTOHOMHBIE PEIUIMKOHBI U UX CBOWCTBA.

72. Bextopsl 1 ux opranu3zanus. KioHupyroue BeKTOpHI.

73. Metox ammumdukanun JJHK — nommMepasnas nennas peakuus (ITLP).

74. Unentudukanys 1 KJIOHUPOBAHHUE CHEUATbHBIX T€HOB

bubnuorexu IHK. Meroab! ckpuHuHra OnbimmoTex

JHK.

75. Ctparerus cekBeHHUpoBaHus. Meron "tepmunaropa" (meroa oopsia uenu npu JJHK
MOJINMEPU3ALUN).

76. Ctparerus cekBeHUpoBaHus. MeTton "npoOoBuKa" (KJIIOH 3a KIIOHOM).

77. AHHOTUPOBaHUE T€HOMA

78. O01Iast CTpyKTypa reHOMa YeI0BeKa.

79. IlpoTeomuka u peniaeMble €1 3a1a4u.

80. MenunuHCKHE acreKThl TPOTEOMUKH. MeTabooMuKa.

81. UnenTudukanys reHoB, OTBETCTBEHHBIX 32 OOJIE3HU YETIOBEKA.

82. I'eHbl BBI3BIBAIOIIME MOHOTECHHBIE 3a00JI€BaHMSI U T€HBI, TIOBBIIIAIOIINE BEPOSITHOCTh
BO3HMKHOBEHUS 3a00JIeBaHUI.



83.
84.

85.
86.

BoJie3HH, CBSI3aHHBIE C TeHaMK, KOJUPYIONIMMH (hepPMCHTHL.

BoJie3HHu, CBA3AHHBIE C TCHAMH, KOTMPYIOMMUMH TPAHCKPUITIMOHHbIE HAKTOPBL.
BHOJIOrMYeCcKast 3HaYAMOCTh T€HETHYECKOT0 OIUMOphu3Ma.

OrcyTerBHe Koppensiuu Mexay KomuuectBoM JIHK, mpuxoasmumes Ha KICTKY, 1

CII0KHOCTBIO opranu3ma (C napaokc).

87.
88.
89.
90.
91.
92.
93.
94.
95.
96.

Ipencrapienus o6 srouctiunoi JIHK @. Kpuxka.

T'eHBI 4eI0BEKA, TOMOJIOTHYHBIE FeHaM APO30(GUIIbI, 3JIETaHTHON HEMATO/IbI U JPONOKEH.
Ipoext «'enom uenosekay. 3aciyru Jixelimca YOTCOHA B pealn3allii POCKTa.
PeBOIONHMS B TeHETHYECKOM KapTHpOBaHUH. ['eHeTHYeCKHEe KapThl i MapKephbl.
Jlokanu3anus reHa B rpynmnax CLeruIeHus.

KapTupoBan#e reHOB ¢ MOMOMIBIO XPOMOCOMHBIX IIEPECTPOCK.

KaprupoBan#e reHOB ¢ OMOLIBIO COMATHYECKOro KpOCCHHIOBEpA.

MeTo1b! ¥ TTOAX0bI XPOMOCOMHON HHXEHEPUH.

[ToHsiTHE O XOHJPHOME. ABTOPEIPOMYKIIMSA MUTOXOH/IPHH.

MHUTOXOHIpHAIBHBIC TEHOMBI Pa3JIMYHbIX OPraHU3MOB.

Pazpaborunk:

noueHt A. B. JIumrsa

IIporpaMmma cocraBjieHa B COOTBETCTBHHU ¢ TPEOOBaHUSIMH ®I'OC BO 1o HarnpaBjCHHIO

06.04.01 «buonorus».

[lporpaMma paccMOTpeHa Ha 3ace/laHu| Kadeapbl O0TaHUKH
«ﬁ » 0% 2022r.
[Iporokoin Ne _{/ 3aB. kadenpoi A. B. JIumrsa

Hacmosuyas npozpamma, ne modicem Gbimb 60Cnpousseoena Hu 6 kakoti ¢opme 6e3

NpedsapUMEbHOZ0 NUCLMEHHO20 PA3PEUEH s KagheOpbl-paspabom1uKa npozpammbt.
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