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l. Hean 1 32024 TUCHUTLTHHBI:

Henp: nmosydyeHne 3HaHUM O MOJIEKYJISIPHOM I€HETHKE MUTOXOHJIPHUM KaK JHUCLUIUIMHE,
U3y4aroel Kak M3MEHEHUsS! CTPYKTYphl U (DYHKIMI T€HOB OpraHesl MPOSIBIISIOTCS Ha Pa3HBIX
YPOBHSIX OpraHU3allMM CHUCTEM OpraHu3Ma; (GOpMHUpPOBaHHUE IMPEICTABICHUI O OMOJIOrHYecKon
3HAYMMOCTH 3KCIIPECCUU MUTOXOHAPHAIBHBIX T€HOB B OOIIEl TeHETUYECKOH CHCTEME KIIETKH,
BKJIIOYAIOIIEH TOMHUMO SIEPHOIO TI'€HOMa I'€HOM MHUTOXOHIPHUHM Yy JKMBOTHBIX M TI'€HOMBI
MHUTOXOHJIPHA ¥ XJIOPOIJIACTOB y pacTEeHWil; MONy4eHHWe 3HaHWW 00 OpraHu3anuu u
(YHKLIMOHUPOBAHUM MHUTOI€HOMOB Yy IIPEJICTaBUTEIEH pPa3HbIX TAaKCOHOB JYKapHOT;
dopMHupoBaHHE TPEACTABICHUNA O POJM TEHETHYECKUX IPOLECCOB B MHUTOXOHIPUAX B
peanu3anuy (YHKUUH KIETOK M OpPraHOB M BO3HUKHOBEHUH MATOJIOTMYECKMX COCTOSHUIM
OpraHusma.

3apaum:

- cdopMHpOBaTh 3HAHUS OCHOB BHESJICPHOW HACIEICTBEHHOCTH, IPEACTaBIECHHON
renoMamu JIHK-conepkammx KIeTOUYHbIX OpPraHesi;

- J1aTh INpeJcTaBlieHue 00 OpraHu3aly 'eHOMa MHUTOXOHAPHM APOXOKEH, )KUBOTHBIX U
pacTeHui;

- chopMHUpOBaTh MIPEACTABICHUS 00 IBOITIOLIMOHHOM IIPOUCX0KICHUN
MUTOXOHJIPHAJILHOTO F€HOMa (MUTOT€HOMA) BBICHIMX 3YKapHOT M HBOJIIOLIMOHHBIX IpoLeccax, B
KOTOPBIX y4aCTBYIOT MUTOXOHIPUH COBPEMEHHBIX OPraHU3MOB;

- MO03HAKOMHUTb C COBPEMEHHBIMU MPEJICTABICHUIMU 00 OCOOEHHOCTAX OpraHu3aluu
IFE€HOMa PACTUTEIIBHBIX MUTOXOHIPUM M IYTSAX €ro B3aUMOACUCTBHUS C TEHOMAMM sOpa U
XJIOpOIUIACTOB;

- [I0O3HAKOMUTb C OCHOBHBIMHM METOJaMM n3ydeHus pyHKIuil MutoxonapuansHoi JTHK
(MmtIHK), BKiIIO9ast MOAX0/AbI TEHOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKH;

- c(hopMHUpPOBaTh 3HaHUS O POJIM TOPUZOHTAIBHOTO NEPEHOCA TEHOB B ITPE0OpPa30BAHUAX
MHUTOXOHIPHAIIBHOTO T'€HOMA PACTECHMIA;

- c(hopMHUpPOBaTh MPEICTABICHHUS O MUTOXOHAPHUAX HE TOJIBKO KaK «KJIETOYHBIX
ANEKTPOCTAHIMAX», HO KAaK  PErylsaTOPHOM, CUTHAIBHOM W  TPUITEPHOM  ILIEHTpE
DYKapUOTHYECKON KIIETKHM, WIparoOUIeM KIIOUYEBYIO POJb B KOOPAWHUPOBAHHOW pETyJsLUU
DKCIIPECCUHN T'€HOB Spa U OPraHe;

- chopmupoBath 3HaHUS 0 posu MyTauuit MT/IHK B BO3HUKHOBEHHM ONMACHBIX JUIs
OpraHu3Ma COCTOSIHMM 1 O0se3He.

- IO3HAaKOMUTH C BXKHEHUIIMMHU (yHAaMEHTATbHBIMU U MIPUKJIAJAHBIMU aCIIEKTaMHU
MOJIEKYJIIPHOM TE€HETHMKM MHUTOXOHJPHM, HMMEIOIIMMHU KJIIOUYEBOE 3HAYEHWE I Pa3BUTHUSA
UCCIIEIOBaHU B OMOJIOTUH, OMOTEXHOJIOTUH, OMOMETUIIHE U CETTLCKOM XO35HCTBE.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YyeOnas nucuumiuHa b1.B.6 «MonekynsapHasi reHeTHKa MUTOXOHAPHUID OTHOCUTCS K
qacTH, HopMUpPYyeMOll ydacTHUKaMH 00pa30BaTEIbHBIX OTHOILIEHUH.

2.2. JIns w3ydeHUs NaHHOW Y4eOHOW IUCHUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUS H
HaBBIKM, (OpPMHUpYEMbIe TNPEALISCTBYIOIIUMU JAUCHUILUTUHAMU: «MeToabl  MOJEKYISIpHO-
OMOJIOTHYECKUX  HCCleoBaHui», «MonekynspHas OHOJOTUS HYKJIEHMHOBBIX — KHUCIIOTY,
«Iuroreneruka», «buoxumus  gpixaHus», «buosHepreTmka  KIETKM»,  «OBOJIOLHUS
SHEPIreTUYECKUX CHCTEM.

2.3. IlepeueHb moCAEAYIOMUX YI€OHBIX TUCIMILUINH, U1 KOTOPBIX HEOOXOIMMBI 3HAHUS,
YMEHUS W HaBBIKH, (OpPMHUpYEMbIC JTaHHOW YYEOHOW IUCHUIIIMHOW: «MUTOXOHIPUH H
OKHUCIIUTEIBHBIN CTpeccy», «MoNeKyIIpHble MEXaHNU3MBI alalTaluny, BeinoiaHenne BKP.

I1l.  TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI



[Ipomiecc oOCBOEHHWS MUCHUIUIMHBI HAMpaBiIeH Ha (QOPMUPOBAHWUE KOMIIETCHIIUU B
cootBerctBUn ¢ ®I'OC BO u OIl BO no nanHomy HampaBieHuro mnoarotoBku 06.04.01
«buonorusy», npoduns «BHOXUMUS ¥ MOJIEKYIISIPHAS OUOJIOTHS»:

IIK-1: CnocobeH TBOpPYECKH HCIIOJIH30BaTh B HAYYHOH JESITEIIBHOCTH TEOPETHUYCCKHE
3HAHHUSI U COBPEMEHHBIC METOJIOJIOTHUECKUE MOAXOAbI OMOXUMUU, MOJICKYJISIPHOW OMOJOTUH U

I'CHCTUKU.

IlepeueHb MIIAHUPYEMBIX Pe3yJbTATOB 00yUeHNs 110 JUCIHUIINHE, COOTHECEHHBIX €
HHAUKATOPAMHM JOCTHKEHUSI KOMIeTeHIH

KoMmnerennus HNuauxaropsl Pe3yabTaTsl 00yyeHus
KOMIIETCHIUH
1IK-1 HIIK fxc 1 3HaTh: MIPUHLIATIBI OpraHu3anuu
Criocoben TBOPYECKHU | 3HAET TEOPETUYECKHE | MUTOTEHOMOB Yy HH3IIMX M  BBICIIUX
UCIIOJIB30BaTh B HAY4YHOW | OCHOBBI U | DYKapuOT; 3BOJIOLMOHHOE IMPOUCXOKICHUE
JEATEIIBHOCTH METOI0JIOTUYECKUE TFEHETHUYECKOM  CHUCTEMBI  MHUTOXOHAPUN
TEOPETHUYECKUE 3HAHUA U | MOAXOIBI OMOXUMUH, | YKApHOT; BH/JIBI B3aUMOJICUCTBUI
COBPEMEHHBIE MOJICKYJISIPHOM OHMOJIOrMH | MUTOTEHOMOB C T€HOMaMu siipa U
METO/0JIOTUYECKHE Y T€HETUKHU XJIOpOILIACTOB pacTeHuni; THII
MOJIXO/IBI OroXuMuH, HaCJIEJOBAHHUSI MUTOXOH/IPUAJIBHBIX T€HOB Y
MOJICKYJISIPHOW  OMOI0THU BBICIIINX OpraHU3MOB; Xapaxkrep

U I'CHCTUKHU

CTPYKTYpPHBIX H3MEHEHUH MHUTOI€HOMOB B
KJIETKaX OpraHoB M TKaHEHW B XOAE
OHTOreHe3a; cdepsl ucnosnb3oBanus MTJHK
OpraHM3MOB B Ka4yeCTBE MOJIEKYJSIPHBIX
MapKepoB;  IIPOLECChl  TOPU30HTAIBHOI'O
MEPEHOCAa T'€HOB C Y4aCTUEM MUTOXOHIPHIA;
IPOMCXOXKAECHUE CBOOO/THO-
uupkynupyromei BHekierouHon MTIHK;
IPUPOLY BO3HUKHOBEHUS
«MUTOXOHJPHUAIBbHBIX OO0JIE3HEW» uenoBeKa
Y )KUBOTHBIX.

VYMeTb: HUCIHOJIB30BaTh  IOJIYYECHHBIE
TEOPETUUECKUE 3HAHUA Ui PaCLIMPEHUS
CBOETO KPYyro3opa, OCBOCHUS MOCIIEAYIOLUX
JVCLUTIIINH npoduis "
COBEPILECHCTBOBAHUS o0reit
npo¢eCcCuOHAITBHON MTOATOTOBKH.

BitaneTs: TepMuHONIOrMel, HCIOIb3yEMOM
B MOJICKYJIAPHOU 'CHETUKE MUTOXOHJIPUH.

WK ik 1.2
YMmeer TBOPYECKHU
UCTIOJTb30BaTh
TEOpeTUYEeCKHe 3HaHUS U
COBpPEMEHHBIC
METOI0JIOTUYECKHE
HOX OJTBI TSt
(bopMynUpOBKH 3a1a4y
HOBOT'O HCCIICIOBaHUS B
o0ractu OMOXUMUH,

MOJICKYJIIPHON OHOJIOTUH

3HaTh: OCHOBHBIE METO/IBl MOJIEKYJISIPHOU
TEHETHKH MUTOXOHAPUH, HEOOXOAMMEBIE s
HU3YUCHUA MIPUHIIUIIOB opraHusanuu u
(YHKIIMOHUPOBAHUST MHTOT€HOMOB DYKapHOT,
MEXaHU3MOB perysuuu SKCIPECCUU
MUTOXOHAPHUATBHBIX TC€HOB, T€HETUYCCKUX
MPOIECCOB C YYaCTHEM MUTOXBOHIPUI.

YMeTb: HUCHONB30BATb  COBPEMEHHBIC
METOJIMYECKHE TOAXONbI IS (OPMYITUPOBKH
3a/lad  HOBOTO HCCIEAOBaHUS B  o0JacTu
MOJIEKYJIAPHON T€HETUKU MUTOXOHIPUM.

BnangeTs: HaBbIKaMu pellieHusd 3aad 1o




U I'€HCTHKU

OTACIBbHBIM TEMaM JUCIUILIIHMHBIL.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

O0beM THCHUILIHHBI COCTABJIAET 2 3a4eTHBIX eIUHHUIBI, 72 Yaca.
N3 HUX peaym3yeTcs ¢ UCIOIb30BAHUEM JISKTPOHHOTO OOYYCHHS M TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHN 14 yacoB

4.1 CopepxxaHue IMCUHUILIMHBI, CTPYKTYPHMPOBAHHOE MO TeMaM, ¢ YKAa3aHMeM BHAOB Y4eOHBIX 3aHSITUI M OTBEJEHHOI0 HAa HUX
KOJIMYECTBA aKaJeMUYeCKHX YaCOB

Ne Pa3jgen pucuMmiiMHbl/TEMA g Bunpl yue6HO# paboThI, dopMa TeKyIero
n/H $ | BKIIOYas CAMOCTOSITCIBHYIO PabOTy 00YYAIOMIUXCS , | KOHTPOJIsI
= E IPAaKTUYECKYIO MOATOTOBKY U TPYIOEMKOCTb ycneBaemocTu/
£ 2 (B acax) dopma
o g IPOMEKYTOUHOI
- KonraktHas paboTa mpernogaBaTens ¢ -
= e 2 aTTrecTanuu
=) o0y4armuMucs =
@ < o ) (mo cemecTpam)
S S & =
] = "«
ol =S g5
5 Z 2 £ | Jlekuun | Cemunap/ KoucyabTamus | < &
- == MpakTu4eckoe, € s
| @ = -
8 Q 5 S JiabopaTopHoe 8 =
R = 3aHsATHE/ =
1 2 3 4 5 6 7 8 9 10
1 Tema 1. Beenenue B mpoGieMy BHEsAEpHOM
HaclleICTBEHHOCTH. MoJeKysipHasi FTeHeTHKa .
A . yIp 2 7 1 - 2 YcTHBIN onpoc
MUTOXOHIPHI KaK BaKHOE HAYIHOE
HallpaBJIeHUE B HayKax o ku3HU XXI Beka.
2 Tema 2. MutoxonapuanbHas VcTHBIH onpoc
2| 75 1 0,5 3
HaCJIeICTBEHHOCTb.
3 Tema 3. CTpykTypa MUTOI€HOMOB Y APOXKIKEH, 2| g5 1 05 3 VcTHBIH onpoc
JKUBOTHBIX U PACTCHU. ' ’
4 Tewma 4. ' eHOMMKa MUTOXOHIPHI )KUBOTHBIX. 2 v 1 3 YceTHBI onpoc
5 | Tema 5. ['eHOMIKa MHTOXOHIPHii PaCTEHHIA. 2 7 1 - 3 YCTHBIH o1poc
6 Tema 6. TpanckpUNITOMUKA MUTOXOHIPUIA 2 7 1 - 2 YceTHBIN onpoc




pacTeHui.
7 Tema 7. MutoxonapuanbHas TPaHCIISIUA 2 YcTHbli onpoc
8 Tema 8. Perynsnus reHeTHYECKHUX MPOIECCOB B N
yn pont 2 VYcrHbll onpoc
MUTOXOHJIPUSIX.
9 Tema 9. Penokc-coctosiHue Kak pakTop perysisi- N
A ¢ P pery. 2 YcrHbI onpoc
LIUU SKCIPECCUU TEHOB B MUTOXOHIPHSIX.
10 | Tema 10. UmnopT nHpOpMAIIMOHHBIX MaKpO- N
2 VYcrHbll onpoc
moutekyn (JIHK, PHK u 6enka) B MUTOXOHIPUU.
11 Tema 11. MUTOXOHAPUM KaK CUTHAJIbHBIH,
PEryJIsaTOPHBINA U TPUITEPHBIN LEHTP WIH 2 VYeTHbII onpoc
MEraperyJysiTop KJIeTKH.
12 | Tema 12. MuTOoXx0oHIpHanbHble 00JIE3HU .
2 VYcrHbIl onpoc
YEJI0BEKa.
4.2 Ilnan BHeayIUTOPHOH CAMOCTOATEIbHON Pad0Thl 00y4aIOUIUXCS N0 JUCIUIJINHE
CaMocCTosTeNIbHAS PaboTa 00yYarOIIMXCS YuebHo-
METOINYECKOE
OrneHoyHoOE
Cemectp| Haspanue pasnena, Temsl . Cpoku  |TpynoeMKocTs obecrieueHue
BI/I,Z[ CaMOCTOATCIIbHOU pa6OTI>I CpeaAcTBO o
BBITIOJTHEHUS (uac.) CaMOCTOSITEIIBHOMN
paboThI
Tema 1. BBenenue B CamocTosTeIbHOE U3YUEHHUE TEM:
npobiiemy BHesepHoit  [Cuctema in organello u ee npumeHeHue B M3y4eHUH al
HAaCJIEeACTBEHHOCTH. TeHETUYECKUX TPOIECCOB MUTOXOHIpHil. [IpoGiiemsr, a2
5 MonexynspHas TeHeTHKa |TPYTHOCTH u MEePCTIEKTUBBI WCTIOIh30BaHUS 1 1 Ve THBLH ONDOC a3
MUTOXOHJIPUI KaKk JOCTH>KEHUM MOJIEKYIISIPHOW T€HETUKH MUTOXOHIPUH. p o1
BOKHOE HAyYHOE
HaIpaBJIEHUE B HayKax O
Kuzun XXI Beka.




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
METOIIECKOe
Onenounoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
BI/II[ CaMOCTOATCIIBHOU pa6OTLI Cp€acCTBO o
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
CaMocCTOsATENbHOE U3YUEHUE TEM:
HacnegoBanme 1o oOTHOBCKOW JsimHMM (Y MUIUH, al
HEKOTOPBIX HACEKOMBIX: JAPO30(MIbI, MEIOHOCHBIX VYcTHbIl onpoc a2
Tema 2. MuTtoxoH1ipu-
m4en, uukan). EqMHugHble ciryyan MUTOXOHIPUAIBHOTO a3
aJIbHAsl HACJIEICTBEH- z .
2 oc HAcJIEIOBaHUsI 110 MY)KCKOW JIMHUM Yy MbIIIEH U 2 1 ol
HOCTb.
KpynHoro poraroro ckora. HacienoBanue 1o 63
OTLIOBCKOM JIMHMM Yy JIFOACH B pe3yibTare MYyTallWH, 04
HapylLIaroIen IMMHHALHIO MUTOXOHJIPUI
CIIEPMAaTO30MJIOB.
CaMocCTOsATENbHOE U3YUYEHUE TEM:
OCOOCHHOCTH ~ OpraHu3aliil  MHTOXOHJPUATBHOTO
Tewma 3. CrpykTypa IeHOMa pacTeHUi: BBICOKAs BapHaOeIbHOCTh TEHOMHOTO YcTHbIN onpoc al
o  [vurorenomosy pa3Mepa y pa3HbIX BHJIOB; BHICOKAs pEKOMOMHALIMOHHAs 3 2 a2
IPOXOKEH, )KUBOTHBIX M |aKTUBHOCTb, IIPUBOIALIAS K 00pa3oBaHMIO a3
pacTeHui. cyOreHoMHBIX Kojen. OOHapykeHHuE B MUTOXOHJIPHSIX 01
BUjocnenuduyeckoro Habopa KOJIbLEBbIX U JTUHEWHBIX 63
TIIa3MHAL. 04
CaMocCTOsATENbHOE U3YUYEHUE TEM:
DOKOHOMHAasi OpraHu3alysi MHUTOT€HOMAa >KUBOTHBIX:
HeOoub1Ioi pazmep (16569 n.H. y uenoBeka), reHsl 125 YeTHBIN onpoc al
n 16S pPHK, 22 rena TPHK, cyowemaunun I, Il u 11l a2
Tema 4. 'eHomuka
2 . IIUTOXPOM C OKCHAa3bl, CyobequHuIpl 6 ATd-cunTassbl, 4 1 a3
MHUTOXOHAPHUU JKUBOTHBIX
u 8 napyrux OelOK-KOIUPYIOUIMX TI'€HOB; OTCYTCTBHE 01
MEXTEHHBIX CIIEMCEpOB; OTCYTCTBUE TEPMUHUPYIOLINX 63
KOJIOHOB, N00aBIsIEMBIX MTOCTTPAHCKPHUIILIUOHHO. 64

Ilanrenom.




CamocrosTenpHast padoTa 00yJyaromumxcs

VYuebHo-

METOINYECKOE
OrneHouyHOE
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
BI/II[ CaAMOCTOATCIbHOU pa6OTI)I Cp€acCTBO v
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
CamocTosiTeIbHOE U3YUCHHE TEM:
Bricokast PEKOMOMHAIIMOHHAS aKTUBHOCTH B al
MHUTOI€HOMAX. Ponp IIOBTOPSAIOLIUXCSA YceTHBIT onpoc a2
Tema 5. 'eHOMHUKA o o
2 . . |mocimemoBaTenbHOCTEH  pa3sHOM  NPOTSHKEHHOCTH B 5 1 a3
MUTOXOHJIPHUI PaCTCHHIA.
BO3HUKHOBEHUU CyOTreHOMHBIX KOJI€ell. 61
MUTOXOHIpHAIbHBIC TUTA3MUIBI U HUX OWOJOTHYECKas 03
pOJIb. 04
CaMocTosTeIbHOE U3YUCHUE TEM: al
PenaktupoBanne MPHK, mpuBomsimee kK H3MEHEHHIO a2
Tema 6. TpanckpunTo- A P . > IPHBOLII
N aMUHOKHCJIOTHON mocienoBarenbHocTH Oenka. C->U — 8 a3
2 MHKa MUTOXOHIPHIA 6 1 VYcTHBIN onpoc
ACTeILI pEIaKTHPOBAHUE  KaK  MEXaHW3M  TOJICPKAHUS 61
p ’ KOHCEpPBAaTUBHOCTH AMUHOKHUCIIOTHOH [MOCJIEI0BAa- 03
TEJIFHOCTH OeJKa. 04
CaMocTosTeIbHOE U3YUCHUE TEM: al
Cunre3 Genka in organello. Pexkonctpykius cuctembl a2
Tema 7. MuToxoH1pu- o
cuHTe3a OelKa B MUTOXOHIPUSIX PACTEHUH. N a3
2 anbHasi TPAHCIIALIMS. 7 2 'Y cTHBII onpoc 51
03
04
CamocTosITeIbHOE H3YUCHHE TEM: al
Hcnoap3oBanue €KOHCT OBaHHOH CHCTEMBI a2
Tewma 8. Perynsauus p pyHp
(M30TMPOBAHHBIC OPTAHEIUIBI, MUTOILIACTHI, MUTOCOMBI, . a3
2 TeHETUYECKUX MPOIIECCOB 8 2 YcTHBIN ompoc
JUTIOCOMBI)  JUIS ~ M3YYEHUsS  PEryIslUd  CHHTE3a 61
B MUTOXOHJIPUSX
HYKJICHHOBBIX KHCJIOT U O€TKa B MUTOXOHJIPHSIX. 03

o4




CamocrosTenpHast padoTa 00yJyaromumxcs

VYuebHo-

METOANYECKOEe
Onenounoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
BI/II[ CaMOCTOATCIIBHOU pa6OTLI Cp€acCTBO o
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
CaMocCTOsATENbHOE U3YUEHUE TEM:
AxTuBanus TPaHCKPUIILIUU u peIIMKau al
Tema 9. Penoxc- MUTOXOH/IPHAJIbHBIX T'€HOB B YCIOBHUSX OKHCIEHUS U a2
COCTOsIHME KaK (akTop  [penpeccus TUX IIPOLIECCOB B YCIOBHAX a3
2  |peryisiliiM 3KCIIPECCUM  [BOCCTAHOBJIEHMs. MoJenupoBaHue 3THUX YCIOBUH B 9 2 YcTHBIN onpoc 61
IeHOB B MHUTOXOHIpUsX. [cucTeMe in organello ¢ momomipto deppunnanuia Kaims 63
(ycnoBus OKHCJIEHMS) U AUTUOHUTA HaTpus (yCJIOBUS 04
BoccTaHOBJeHUs1) W okumcieHHoro (GSSG) wm
BoccraHoBieHHoro (GSH) riyratuona.
Tema 10. Umnopt undop- |CamMoCTOSITEN HOE U3YUCHHE TEM: al
MallMOHHBIX MAKpOMOJie- |MEXIeHOMHBII  NEpPeHOC  TIEeHOB  C  y4acTUEM a2
kyn (AHK, PHK u 6enka) |[Mutoxouapuil. MuToxoHapuaabHas mopa CIBHUTa . a3
2 10 2 VYcerHbll onpoc
B MUTOXOHJIPUHU. nponunaemoctd  (MPTP).  Beixon  AHK  u3 01
MUTOXOHAPHI: IPUUUHBI U TOCIIEICTBHSL. 63
04
CaMocCTOsATENbHOE U3YUYEHUE TEM: al
MUTOXOHIpUH U BPOXKJIEHHBIH UMMyHHUTET. CBOOOIHO- a2
Tema 11. Mutoxonnpun |uupkynupyromas MTJAHK u ee pomp B pa3Butum a3
KaK CUTHaJIbHbIH, CUCTEMHOI0 BocmajeHusl. MUTOXOHAPUU KaK MHILIEHb . 01
. 11 2 VYcTHbIH onpoc
PETYJIATOPHBIN U JUIsL OTKITIOYEHUS (PeHONTO3a. 63
TPUTTEPHBII LIEHTP WU 04

MCTaperysiTop KIJICTKU.




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
METOANYECKOE
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs Ouerotroe obecrieueHue
BI/II[ CaMOCTOATCIIbHOU pa6OTLI Cp€acCTBO o
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
CamocTosiTeIbHOE U3YUCHHE TEM: al
AxtuBHble (hopmbl kuciopoaa (ADK) u cTpykTypHbIC a2
HapyweHus MT/IHK. Posib okuciieHust kapauonunuHa B a3
9 Tema 12. MutoxoHaApHU- |BOSHUKHOBEHHH TUChHYHKITMH MUTOXOHAPHIA. 12 5 V CTHEL OLDOC ol
abHbBIe 00JIe3HN YesoBe- |MUTOXOHAPHAILHO-HANIPABICHHBIE AHTUOKCUIAHTHI HA p 03
Ka. OCHOBE IJJACTOXWHOHA («1OHBI CkynaueBay). 04
[lepcnekTuBbl TEHHOW TEpamuud MHUTOXOHIPHUATBHBIX
0OJIC3HEH.
OO0t 00peM caMOCTOATENBHOMN paboThI 0 TucHHIUIHHE (Jac) — 28
N3 HuX 00BeM CcaMOCTOSITENIbHOW pabOThl € HCHOJAb30BAHMEM 3JJI€KTPOHHOr0 OO0y4YeHHMSl H
JAMCTAHIHOHHBIX 00Pa30BaTEeJbHBIX TEXHOJIOTHH (Yac)




4.3 Conepxxanue y4eOHOro MaTepuasia

Vuebnwiti mamepuan codepoicum ceedenusi 0 OUOMEXHONOUAX 6 MeOUyuHe U CenbCKOM
xossticmee (PACmMeHUue800CmMaE0, HCUBOMHOBOOCHEO), CEA3AHHBIX C MUMOLEHOMOM.

Tema 1. BBenenue B npo0JieMy BHesiiepHO#l HacJieacTBeHHOCTH. MouiekyasipHasi
reHeTUKAa MUTOXOHAPHII KaK Ba’kKHOe Hay4YHOe HanpasjeHne B Haykax o 2Kusnu XXI Beka

Meroap! uccnenoBanus ¢yHkiud Mmutoxonapuii. Otkpeitue MTAHK: M.Hacc u C.Hacc
(1963); 3. Xapncopynnep, X.Tymmu wu [I'.Ilan (1964). Ilpeanochbulkui BO3HUKHOBEHHS
MOJICKYJIIPHOM T'€HETUKH MUTOXOHApUH. [luTomasmarudeckas myxkckas crepuiibHOCTh (LIMC)
U JIpyrd€ NPU3HAKK MHUTOXOHJPUATBHOTO KOJHUPOBAHUSA, MPEJICTABIAIONINE HHTEpPEC s
yenoBedectBa. Cucrema in organello u ee mpumeHeHne B M3y4eHUH MEHETHYECKHUX IPOIECCOB
MUTOXOHIIpHiA. [IpoOneMbl, TPyOTHOCTH U TEPCHEKTUBBI HCIOIB30BAHUS  JIOCTHIKEHUN
MOJICKYJISIPHOM T€HETHUKU MUTOXOHIPU.

Tema 2. MUTOXOHAPHAIBHAS HACJEICTBEHHOCTh

HacnepoBanme mno  MmarepuHckod — juHMM.  MwurtoxongpuansHas  JHK  kak
BBICOKOMH()OPMATHUBHBIN Mapkep Uil HUccieloBaHUN 1o (uiioreHnu. BapuaHThl (rarioTUIIbI)
mMtIHK. «Murtoxonapuaienas Epa». Mutoxonnpansnas [IHK kak BwicOkomonmMopdHas
TreHeTHYeCcKass CuCTeMa M €€ MPUMEHEHHE B TeHEeTHKEe dYeloBeKka. [IBa rumepBapuabenbHbIX
cermenTa D-neriiu I'BC 1 u I'BC 2 mT/IHK uenoBeka. HacnenoBanue no oTioBcKoi JInHUU (y
MU, HEKOTOPBIX HACEKOMBIX: JAPO30(HIIbI, MEIOHOCHBIX Muel, ukan). EnuHuuneie cnyyan
MHUTOXOHIPUAIIBHOTO HACJIEOBAHUS 110 MYKCKOM JIMHUM y MBIIIEH U KPYIIHOTO POraToro CKOTa.
HacnenoBanume 1o OTHOBCKOW JIMHUM Yy JIIOAE€H B pe3yiabTaTe MyTaluu, Hapylaromen
ANMMHUHALUI0 MUTOXOHJIPUI CLIEPMATO30HI0B.

Tema 3. CTpyKTYypa MUTOT€HOMOB Yy APO:KAKeil, )KHBOTHBIX M PACTeHHIl

Konpresass cTpykTypa ¥ KOMITAKTHAsl OpraHU3alisi MUTOT€HOMA YEJIOBEKA U KUBOTHBIX.
Cuctemnr cunre3a JIHK, PHK wu Oenka B U30IMpOBAaHHBIX MHUTOXOHApUsX. W3yuenue
TeHEeTUYECKUX (QYHKUMN OpraHeiyl ¢ IOMOIIbIO PEKOHCTPYKLIMU T'€HETHYECKOH CHCTEeMBbI
mutoxouapuii in organello. Opranu3zanuss reHOMa MUTOXOHIpUN  Ipoxked. OcoOCHHOCTH
OpraHu3alliil MHUTOXOHJPUAIBHOTO T€HOMa pAacTEHHi: BBICOKAas BapHaOeIbHOCTb T'€HOMHOTO
pa3Mepa Yy pa3HbIX BHJIOB; BBICOKAas PEKOMOMHALIMOHHAs AaKTHUBHOCTh, MNPUBOASAIIAs K
o0pa3oBaHuI0 CyOreHoMHbIX KoJjenl. OOHapykeHHe B MHUTOXOHJpPUSAX BUAOCHENH(PUIECKOTO
HabOpa KOJBLEBBIX U JIMHEHHBIX MJIA3MHU/.

Tema 4. 'eHoMHKAa MUTOXOHAPHUI ’KUBOTHBIX

Opa TIOJHOTEHOMHOIO CcekBeHHpoBaHMs B npumeHeHun Kk JHK-cogepxamumm
opraneuiaM. CeKBEeHHpPOBaHHME M OpraHHU3alsi MUTOT€HOMA YeJIOBEKa, MBI, AP030(uIibl,
MOPCKOTO €Xa. DKOHOMHAsi OpraHM3alusi MUTOI€HOMa KMBOTHBIX: HEOOJbIION pazmep (16569

I.H. y genoBeka), rerbl 12S u 16S pPHK, 22 rena TPHK, cyowsemaunun I, Il u 11l mutoxpom C
okcuaspl, cyobenuHuipl 6 AT®-cunTaspl, u 8 Ipyrux 6eI0K-KOAUPYIOUINX T€HOB; OTCYTCTBUE
MEXIE€HHBIX  CIeHcepoB;  OTCYTCTBHE  TEPMUHHUPYIOLIIUX  KOJOHOB,  JOOABISEMBIX

MOCTTPAHCKPHUIIIHOHHO. ITanrenom.

Tema S. I'eHoMHKa MUTOXOHAPUIT pacTeHU

[MTonHOTeHOMHOE CEeKBeHMpOBaHME y pacteHuit. MutoreHom Arabidopsis thaliana: 57
IFE€HOB B IIOCIIEOBATENbHOCTH JUIMHONW 366 924 n.H. Koaupyromue mnocienoBaTeabHOCTU
COCTaBJIAIOT Malyl0 4YacTb MUTOT€HOMOB pacTeHuil. Hekoaupyrolue mocienoBaTeIbHOCTH
pactuTenbHbIX MHTOreHOMOB coaepxkat JIHK simepHoro, xmoporuiacTHoro, OakTepuanbHOTO,
BUPYCHOTO ¥ HEHM3BECTHOIO MPOUCXOXJIeHHs. JlMHaMudeckas 3BOJIOLUS MHUTOI€HOMOB
pacteHuii. Bbicokass peKOMOMHAIIMOHHAsI aKTUBHOCTh B MUTOT'€HOMAax. Poib MOBTOpSIIOIIUXCS



HOC.HGI[OB&TG.HBHOCTGIZ pa3H0171 MNPOTAKCHHOCTH B BO3HHKHOBCHHU Cy6FeHOMHBIX KOJICII.
MI/ITOXOHI[pI/IaJ'II)HI)Ie asMuyabl 1 UX OHoJIoruyeckas POJIb.

Tema 6. TpaHCKpUNITOMUKA MUTOXOHJAPHA pacTeHU i

PHK-nonmmmepassl MUTOXOHApHUM. MHOXKECTBEHHbIE CalThl MHULUALUU TPAHCKPUIILIUU.
Hapymienne npuHOUNa KOJMHEAPHOCTH MpPHU pealu3alMd TeHeTHYecKod HHdopManuu B
MUTOXOHIpUAX. PenaxktupoBanune MPHK, mnpuBoxpsimee Kk H3MEHEHUIO AMUHOKUCIOTHOMU
nocienosarenbHoct  Oenka. C->U  —  pepakTupoBaHME Kak MEXaHM3M  IOAJCpKaHUA
KOHCEPBATUBHOCTH AMUHOKHCIIOTHOM 11OCIIEI0BATEIBLHOCTH O€ElIKa.

Tema 7. MUTOXOHAPHAJIBLHASA TPAHCIALUA

MuToxoHApHanbHbIl anmapar cuHTe3a Oenka. MUTOXOHApHAIbHBIE PUOOCOMBI.
WNuruburopsl cuHTe3a Oenka. DakToppl, HAPYIIAIONME MUTOXOHAPHAIBHYIO TPAHCIALUIO.
Cunre3 Oenka in organello. PexkoHCTpykimsi cucTeMbl CHHTe3a O€jKa B MHTOXOHJPHSIX
pacTeHuM.

Tema 8. Peryasinusi reHeTH4eCKHUX NMPOLECCOB B MUTOXOHAPHUAX

MUTOXOHIPUU - II0JyaBTOHOMHBIE OpraHEIUIbl, CYLICCTBYIOIIUME B KIETKE B BUIE
nonymsiuuy. CyOononysisuuy MHUTOXOHAPUN. AHTEporpajHas peryisiius MUTOXOHIPHUAIbHBIX
¢bynkuuii. Perporpaanas peryisiuus u ee 3Hau€HHe Ul KJIETOYHBIX I'€HETHYECKUX MPOLIECCOB.
KoopauHammst 9SKCIpeccud KOMUPYIOIIUX MHUTOXOHJpPUANBHBIE OCNKM TEeHOB SIACPHOH U
MUTOXOHJIPUAJIBHOU  JIOKaiu3auuu.  lMcmonp3oBaHue  PEKOHCTPYUPOBAHHOM — CHCTEMBI
(M30JIMpPOBAaHHBIE OpPraHEUIbl, MUTOIUIACTBI, MUTOCOMBI, JIUIIOCOMBI) JJISl U3YUEHUS PEryISILUU
CHHTE3a HYKJICMHOBBIX KUCIIOT U O€JKa B MUTOXOHAPHSIX.

Tema 9. Penokc-cocrosinme Kak (akTop peryJsiiuM 3JKCIPeCCHH TE¢HOB B
MHTOXOH/IPHUS

B3aumMoneiicTBre MUTOXOHAPHUI ¢ APYrMMHU KJIETOYHBIMU OpraHesjiaMu. MUTOXOHIpUH,
HH/IOIUIA3MATHUYECKUN PETUKYIYM U IEPOKCUCOMBI KaK «PeAOKC-TPEYroJbHUKY, YIaCTBYIOIIUHN B
peryasiiuu  KJIETOYHOro  MeTabonu3Ma. AKTHBalUMA  TPAHCKPUILIMUM W PEIJIMKalUU
MUTOXOHJIPHAJIHBIX T'€HOB B YCJIOBMSIX OKHCIIEHUS U PENPECCHsl ITUX MPOIECCOB B YCIOBUSAX
BOCCTaHOBIICHUS. MoienupoBanue 3THX YyciaoBuii B cucteme in organello ¢ mnomormrso
beppunmanna kanus (ycioBUs OKUCICHHS) U AUTUOHUTA HATpus (YCIOBHSI BOCCTAHOBJICHHUS) U
okucienHoro (GSSG) u BoccranoBiennoro (GSH) rimyratuona.

Tenma 10. Umnopt nndpopmanuonnbix Makpomosiexkya (IHK, PHK u Oenka) B
MHMTOXOH/APHH.

Nmnopt undopmarmonnsix makpomonekyn (JAHK, PHK, Genka) B MUTOXOHAPHM Kak
yCIIOBUE HOPMAJIBHOTO (DYHKIMOHUPOBAHUS OpPraHesll U KJIETKH B IeloM. MexaHu3M uMmmopra
6enka B MUTOXOHApPUH. Poib TpansutHoro nentuaa. Mutoxonapuansueiii umnopt TPHK u ero
6uonoruueckoe 3Hadenue. Mmnopt JJHK B mMutoxonapuum pacteHuil, ;KMBOTHBIX M JIPOACOKEH.
I'opu30HTaIBHBIN NIEPEHOC I€HOB B MUTOXOHAPHUU PAaCTEHUNU. MEKIE€HOMHBIN IEPEHOC IE€HOB C
ydacTUeM MHUTOXOHIpuid. MutoxoHnapuanbHas nopa casura nponunaemoctu (MPTP). Beixon
JIHK n3 MUTOXOHIpHii: IPUYMHBI U NTOCJIEACTBUS.

Tema 11. MUTOXOHAPHHM KAaK CHTHAJIBHBIA, PeryJsiTOPHbI W TPUITEPHBIA LEHTP
WJIM MeraperyJisitop KJeTKH.

MUTOXOHIAPUM W pEeLeniys BHEIIHUX M BHYTPEHHHUX CHUTHAJIOB. MUTOXOHApPUM Kak
TJIaBHBIM TeHepaTtop akTUBHBIX (opm kuciopoma (ADK). Pomb MUTOXOHIpHWIT B KOHTpOJIC
aronTo3a M KacKa/ia KaJlblIMEeBOM CUTHANM3AIUKA. MUTOXOHApUANbHAs TUCOYHKINS U aKTUBALIUS
NEPEKUCHOTO OKHCIICHHS JIMIUAOB KaK HaudaJbHble CTaJUM HAPYIIEHUS KJIETOUHBIX (DYHKIIMA,
NPUBOAALIMX K Pa3BUTHIO HEHPOAETeHEpaTUBHBIX Ooyie3HEl M Ooyie3HEH MOXKUIIOro BO3pacTa.



MUTOXOHAPUH M BpOXKIEHHBIH UMMyHUTET. CBOOOAHO-1IMpKynupytomas MT/IHK u ee pons B
Pa3sBUTHU CUCTEMHOIO BOCIANeHUsA. MUTOXOHAPUM KaK MUIIEHb I OTKIFOUYEHUS (PEHONTO3a.

Tema 12. MuToXOHAPHAJIbHBIE 00JIE3HU YeJI0BEKA

Myrtanuun MTIHK U dakropsl, ux BbI3bIBarOIIKE. bosie3HH, MaTOreHe3 KOTOPHIX BBI3BAaH
nuchynknueit mutoxouapuii: (1) rimasa (nro3, HapykHas o TalIbMOIIIEr s, KaTapakTa, aTpodus
3pUTENBHOIO HEPBA); (2) MUOKapA (KapauoMuonarusi, aputMun); (3) nouku (cungpom Jle-Tonu-
Hebpe-Dankonn, HeHPOTUUECKHUN CUHAPOM; (4) CKeNleTHAsE MYCKyJlaTypa (MbIIIeYHas c1aboCTh,
NOHMKEHHAs! TOJEPAHTHOCTh K (PU3MYECKUM Harpyskam; CyAOporu, MuorioduHoypus; (5)
MeYeHb (CTeaTrorenaro3, MEYEHOYHas HEJO0CTaTOYHOCTh; (6) JKeTyJOoYHO-KUIIEUHBIH TpakKT
(ractpor3odareansHas  peduirokcHass — 0O0Je3Hb, XpOHHMYECKass Juapesi, TOHKOKHIIeYHas
obctpyknus; (7) SHIOKPUHHBIE OpraHbl (caxapHbId JUA0ET, TUIOMAPATUPEO03); MYKCKas
penpoayKTUBHAS cucTeMa (Mykckoe Oecrutoame); (8) >KeHCKas pernpoayKTUBHAs CHUCTEMa
(>xeHCKOe Oecriioue, peuuaIuBUpyloliee npepbiBanue 0epeMeHHOCTH); (9) 00Ne3HU MOKUIIOTO
BO3pacTta (OApsAXJICHUE, JeMECHIHS U Ap.). AKTHBHBIC (opmbl kuciiopoaa (ADPK) u cTpykTypHbIC
Hapymenus MTHK. Ponb okucieHuss KapAWOJWIKMHA B BO3HUKHOBEHUHM JUCHYHKIIUU
MUTOXOHAPHA. MUTOXOHAPHAEHO-HAPABICHHBIE AaHTHOKCHJIAHTHI Ha OCHOBE IUIACTOXMHOHA
(«nonbl CkymnaueBay). [lepcrieKTHBBI TEHHOM Tepanuy MUTOXOHAPUATBHBIX OOJIE3HEH.

4.3.1. IlepeyeHb CEMUHAPCKHX, MPAKTUYECKHUX 3aHATHI M J1a0OPATOPHBIX padoT

He mpexycMoTpens! yueOHBIM TIJIaHOM

4.3.2. Ilepeyenb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4eHHeE
CTYJeHTaMH B PaMKax caMocTosTe/bHOi# padotsl (CPC)

Ne ni/m Tema 3aganue ®opmupyemasn NAK
KOMIIeTeHI A
1. Tema 1. BBenenue B CaMocCTOsTENBHOE U3YUEHUE TEM: IIK-1 WK i 1.2
po0JieMy BHeESJICPHOM MeTo/p! UcClie0BaHus (hYHKITHH
HAaCJIEACTBEHHOCTH. MUTOXOHApU. OTKpBITHE
Monekynaphas resetuka | MTAHK: M.Hacc n C.Hacc
MUTOXOHJIPUI KaK (1963); D. XapncOpyHnHep,
BOXXHOE HAy4YHOE X. Tynmm u I'.Iarr (1964).
HanpasJieHHE B Haykax 0 | IIpennockuiku BOZHUKHOBEHHS
Kusnu XXI Beka MOJIEKYJIIPHOM T€HETUKH

MuToXoHApuil. [lurornasmaru-
gyecKasi My»KcKasi CTEpUIIbHOCTh
(IMC) u npyrue npusHaKu
MUTOXOHJPHUAIHHOTO KOAUPOBa-
HUS, IPEACTABIISIOINE HHTEPEC
Juis yenoBedecTBa. Cucrema in
organello u ee mpumeHeHue B
U3yYCHHUU TeHETUYECKUX
MPOLIECCOB MUTOXOHAPUH.
[IpoGneMBbl, TPYIHOCTH H
NEPCIEKTUBbI UCII0Ib30BAHUS
JIOCTHKEHUHA MOJIEKYJIIpPHOM IreHe-
TUKH MUTOXOHJIPUH.




Tewma 2. Muroxonapu-
aJIbHAasi HACJICACTBECH-
HOCTb

CaMoCTOSATENBHOE U3YUEHHE TEM:
Hacnenosanue no matepuHCKOU
muHud. Muroxonapuanssas JHK
KaK BBICOKOWH()OPMATUBHBIN
MapKep JI UCCIIeIOBaHUH 110
¢dbunorennn. BapuanTs! (TarmmoTu-
ne) Mt AHK. «Muroxonapuans-
Has EBa». MuTtoxoHIpanbHas
JIHK xak BbIcOKOTIOMTUMOp(]HASL
reHeTn4eckasi CHCTeEMa U ee
MIPUMEHEHUE B T€HETHKE Yello-
Beka. JlBa runepBapradebHbIX
cermenTta D-nermu I'BC 1 u I'BC
2 mt/IHK uenoseka. Hacinenosa-
HUE TI0 OTIIOBCKOW JTHHUU (Y
MUJUH, HEKOTOPBIX HACEKOMBIX:
JIp0o30(HITBI, MEOHOCHBIX ITYE,
nukan). Enuauyneie coydan
MHUTOXOHIPHAILHOTO HACJIE0-
BaHMSI 110 MYKCKOU JIMHUU Y
MBIIIEH U KPYITHOTO pOraToro
ckota. HacnenoBanue no
OTLIOBCKOM JINHUU Yy JIIOJIEH B
pe3ynapTaTe MyTalluy,
HapyLIaoLen 3 TMMUHALNIO
MUTOXOHAPHUIA CIEPMATO30UIOB.

IK-1

MK pxc 14
HJIK k1.5

Tema 3. CTpyKTypa MHUTO-
TE€HOMOB Y JIPOXIKEH,
JKUBOTHBIX U PaCTCHHI

CamocTosATeNIbHOE U3YUYEeHUE TEM:
KomnbiieBast cTpykTypa ¥ KOMITAKT-
Hasl OpTaHu3allnsl MUTOT€HOMA
YeJIoBeKa U )KUBOTHBIX. CHCTEMBI
cuntesza JJHK, PHK u Genka B
W30JIMPOBAHHBIX MUTOXOH/IPHUSX.
Nzydenue renetnueckux GpyHK-
LU OpraHeNl C IOMOIIBIO
PEKOHCTPYKIIMH T€HETUIECKOMH
CHCTEMbI MUTOXOHIPHH iN
organello. Opranu3zanus reHomMa
MUTOXOHJpUH napoxoken. Oco-
OEHHOCTH OpraHU3aI[li MUTO-
XOHJIPUAITBHOTO T€HOMA pacTe-
HUU: BRICOKas BapuabEIIbHOCTh
TEeHOMHOTO pa3Mepa y Pa3HbIX
BUJIOB; BBICOKAsl peKOMOUHa-
IIMOHHASI AKTUBHOCTD, IIPUBO-
JiAIas K 00pa3oBaHMIO Cy0-
TeHOMHBIX KoJer. OOHapyxeHue
B MUTOXOHJIPUSX BUIOCTICIN(DU-
YeCKOTro Habopa KOJIBIEBBIX U
JIMHEHHBIX TUTa3MH].

IK-1

MK nxc 12
HJIK 3

Tema 4. I'eHOMHKa MUTO-
XOHJIPUH )KUBOTHBIX

CaMOCTOSTENbHOE U3YUCHHE TEM:
Opa MoIHOreHOMHOT'O CEKBEHUPO-
BaHus B npuMmeHeHuu k JIHK-
COJICpIKaIlINM OpTraHeIUIaM.
CeKBEeHUPOBAHKE U OPTaHU3AIUS
MHUTOTE€HOMA YeJI0BEKa, MBIIIIH,
JIp030(hHITBI, MOPCKOTO €XKa.
DKOHOMHasI OpraHHU3aIHs

[K-1

Hﬂ[{ IIK 1.2
Hﬂl{ IIK1.3




MHTOI€HOMA KUBOTHBIX: HEOOJIb-
moi paszmep (16569 m.H. y
4enoBeka), reHsl 12S u 16S
pPHK, 22 rena TPHK, cy0nenu-
autt |, 1l u 1l muroxpom C okcu-
Ja3el, cyopenuHUIer 6 ATO-
CUHTa3bl, U 8 IPYrux OEIOK-
KOJMPYIOIIUX TEHOB; OTCYTCTBHE
MEKT'CHHBIX CIIEHCEPOB; OTCYTCT-
BUEC TCPMUHUPYIOIINX KOJIOHOB,
JI00aBISEMBIX TOCTTPAHCKPUIIIL-
noHHO. ITaHTeHOM.

Tema 5. I'enomuka
MUTOXOHJPHUN pacTCHUI

CaMocCTOsTeNbHOE H3YUICHHE TEM:
[TonHOreHOMHOE CEKBEHHUPOBAHUE
y pactenuii. Mutorenom Arabi-
dopsis thaliana: 57 rexos B
MOCJIEA0BATENbHOCTH JIIMHOMN

366 924 n.1. Konupyrormue
MOCJIEIOBATENbHOCTU COCTABIIAIOT
MaJyl 4acTb MUTOT€HOMOB
pactenuii. Hekonupytomine
MOCJIEI0BATEILHOCTU PACTUTEb-
HBIX MUTOT'€HOMOB COJIEP>KAT
JHK simepHOTO, XJI0pOMIIaCTHOTO,
0aKkTepHaIbHOTO, BAPYCHOTO U
HEU3BECTHOTO MPOUCXOKICHHUS.
JrHamuyeckas 3BOJIIOLAS
MHUTOT€HOMOB PACTEHUN. BbICcOKas
PEKOMOMHAITMOHHAS aKTUBHOCTH B
MHUTOTreHOMax. Posb moBTOpSito-
IIUXCS MOCNIeI0BAaTEIILHOCTEN
Pa3HOU NPOTSKEHHOCTH B BO3HU-
KHOBEHUH CYOT€HOMHBIX KOJIEIl.
MuToXoHApHUATHHBIC IIA3MUTBI 1
WX OHOJIOTHYECKAS POJIb.

IK-1

HIK ik 1.1
HJIK nxc 12
HJIK 3

Tema 6. TpanckpunTo-
MHKa MUTOXOHAPUH
pactenuit

CaMOCTOATENBHOE H3YUEHHE TEM:
PHK-nonumepasbl MUTOXOHIPUIA.
MHOXeCTBEHHBIE CaliThl MHUITHA-
UM TpaHckpunuy. Hapymenue
MIPUHLIMIIA KOJTMHEAPHOCTH MPU
peanu3anuy reHeTUYeCKOol
WHPOPMAITUY B MUTOXOHJIPHSIX.
Penaxtuposanue MPHK, npuso-
JisIIee K N3MEHEHUIO aMHHO-
KHCJIOTHOM MOCIIEIOBATENIbHOCTH
oenka. C->U — pepaktupoBanue
KaK MEXaHHU3M MOAJIEPKaHH
KOHCEPBAaTUBHOCTH aMHHOKHC-
JIOTHOM TOCIIET0BATENEHOCTH
Oenka.

IK-1

Hﬂl{ IIK 1.2
HJIK x5

Tema 7. MuTOXOHIpHAb-
Hasl TPaHCIIALUS

CaMmocToATeIbHOE U3YYEHUE TEM:
MuToXoHApuanbHbIN anmnapat
cuHTe3a Oenka. MUTOXOHAPHAIb-
HbIe pubOCcOMBI. THrHOUTOPHI
cuHTe3a 0enka. PaKTopHI,
HapYyIIAIONIE MUTOXOH IPHAIIh-
HyI0 TpaHcasiuoo. CuHTes Oenka

[K-1

Hﬂ[{ IIK 1.2
WK nx13




in organello. PekorcTpykuust
CHCTEMBI CHHTe3a 0eJKa B MUTO-
XOHJIPUSIX PACTCHUIA.

Tema 8. Perymsmus
TeHETUYECKUX IPOLIECCOB
B MUTOXOHJPUSX

CaMocCTOsATENbHOE U3YUEHHE TEM:
MHUTOXOHIPUH — IOJTyaBTOHOM-
HBIE OpPTraHesUIbl, CYLIECTBYOLINE
B KJICTKE B BUJIC MOMYJISLIUU.
CyOnonysiuy MATOXOH IPU.
AHTeporpaaHas perysuus
MUTOXOHPHUATBHBIX (DYHKITHI.
Perporpaanas perynsius u ee
3HAUYECHUE JJIs1 KJIETOYHBIX T'€HE-
THYECKHUX TpoiieccoB. Koopnuna-
LU SKCTIPECCUU KOAUPYIOITIX
MHUTOXOHAPUAIBbHBIC GCHKI/I I'CHOB
SIIEPHON U MUTOXOHPUATIBHOMN
nokanu3auuu. Mcnosib3oBaHue
PEKOHCTPYUPOBAHHOM CUCTEMBI
(M30IMMpPOBaHHBIE OPTAaHEILTHI,
MHUTOILIACTHI, MUTOCOMBI, JIUIIO-
COMBI) JUISl U3YUEHUS PETYIISAILIH
CHHTE3a HYKJICMHOBBIX KUCIOT U
0elka B MUTOXOHJIPHSX.

[K-1

Hﬂ[( IIK 1.2
HﬂK IIK1.3

Tema 9. Penokc-cocros-
HUE Kak (aKTop perysis-
[IUM SKCTIPECCHU I'eHOB B
MUTOXOHJIPHUAX

CaMocToATeNIbHOE U3YUYEHUE TEM:
B3aumoneiicTBue MUTOXOHAPUN €
OPYTUMH  KJICTOYHBIMH  Opra-
HeJulaMu. MUTOXOHIpUH, 3HIOII-
JA3MAaTHUYECKUM  PETUKYJIyM U
MEPOKCUCOMBI KaK «pEIOKC-Tpe-
YTOJIBHUKY, YYACTBYIOIINHN B pery-
JISUH KJIETOYHOrO MeTaboIu3Ma.
AKTUBalMS  TPAHCKPHIIMH U
PeIIMKalMd MHUTOXOHAPHUATIBHBIX
TCHOB B YCJIOBHUSX OKHCIICHUS U
perpeccusi STHX MPOIECCOB B
YCIIOBHUSIX BOCCTaHOBJICHUSI.
MopenupoBaHue 3TUX YCIOBHUH B
cucreme in organello ¢ momorsio
¢deppu-nnanuna Kanus (yCIOBHSA
OKHCJICHHS]) U ITUTHOHHTA HATPUS
(YCTIOBHSL  BOCCTAHOBIICHHSI) |
OKHCIICHHOTO (GSSG) u
BOCCTaHOBJIEHHOTO (GSH)
TIIyTaTHOHA.

IK-1

Hﬂ]{ 1K 1.2
HﬂK 1IK1.3

Tema 10. Umnopt ungop-
MAaIMOHHBIX MaKpOMOJIie-

kyn (JHK, PHK u Genka)
B MUTOXOHJIPUH

CaMocCTOsATENbHOE U3YUICHHE TEM:
Nmnopt nHOpMaIMOHHBIX
makpomosekyn (JJHK, PHK,
0enka) B MUTOXOHAPUH KaK
YCIIOBHE HOPMAJILHOTO (DYHKITHU-
OHHPOBAHMS OPTaHeIUI U KIETKH B
nesioM. Mexanu3M UMIIopTa OesKa
B MUTOXOHIpuu. Posnb Tpan3uT-
HOTO menTuaa. MUTOXOHIpUAIIb-
Heiit ummopT TPHK u ero 6uosno-
ruyeckoe 3HaueHue. Ummopt
JHK B MUTOXOHJPUU pacTeHUH,
JKUBOTHBIX U JIpoAoKed. I'opu3oH-

[K-1

HﬂRHK 1.2
Hﬂl{ IIK1.3




TaJbHBIN IEpEHOC TEHOB B MUTO-
XOHJPUU pacTeHUu. MexreHom-
HBIN MIEPEHOC TEHOB C yYaCTHEM
MUTOXOHAPHUI. MUTOXOHIpHUANb-
Hasl Iopa CIIBUra NpOHUIIaeMOCTH
(MPTP). Bexox JIHK u3 muto-
XOHJIPUI: IPUUUHBI U TTOCIIEICT-
BHS.

Tema 11. MuToxonapuu
KaK CUTHAIIbHBIN, peryJs-
TOPHBII U TPUTTEPHBIN
LEHTP WIN MeTaperyis-
TOp KIIETKH.

CamocTOoATeNIbHOE U3YUYEHUE TEM:
MuToxoHIpUN U peLenus
BHEIIHUX ¥ BHYTPEHHUX CUI'HA-
J10B. MUTOXOHAPHUM KaK TJIaBHBIN
TeHepaTop aKTUBHBIX (HOpPM KHC-
nopozaa (ADPK). Pons Mutoxonz-
pUI B KOHTPOJIE aIONTO3a U Kac-
KaJia KaJbLIEBOW CUTHAJIM3ALNY.
MuroxoHapuansHas JuchyHKIus
Y aKTUBAIMs IEPEKUCHOTO OKHC-
JICHUS JIMIIUJIOB KaK HadyaJIbHbIE
CTaJluM HapyLICHNS KIETOYHBIX
(byHKUMH, TPUBOISIINX K Pa3BU-
THUIO HEHPOAEreHePaTUBHBIX
Oone3nelt u 6one3HEeH MOKUIOro
BO3pacra. MUTOXOHIPUH U
BPOKJACHHBIN HMMYHHUTET.
CB0OOIHO-LIMPKYIUPYOLIAsT
MTIHK u ee pons B pa3sutun
CHUCTEMHOT0 BocniajieHus. Muto-
XOHAPHUH KaK MHUILEHb JJIs1 OTKIIIO-
yeHus: HeHonTosa.

IK-1

Hﬂ]{ 1K 1.2
H/ZZK IIK1.3

Tema 12. MutoxoHIpH-
allbHBIE OOJIE3HU YEJI0BE-
Ka

CaMmocTosATeNbHOE N3YYEHUE TEM:
Myrtamuu mtIHK u daxTtopsr, ux
BEI3bIBarOIIME. bonesnu, marore-
HE3 KOTOPBIX BBI3BaH JUCHYHKIIU-
eit muroxonapuil: (1) rmasa (nros,
HapyXHas OPTATEMOTLIET S,
KaTapakTa, aTpoQus 3pUTEIHHOTO
HepBa); (2) Muokapa (KapJuoMHo-
naTHsi, apuT™Mun); (3) moukn
(cunapom [e-Tonu-/leope-dan-
KOHH, HEQPOTHUECKUI CHHIPOM;
(4) ckeneTHast MyCKyJaTypa
(MpITIeyHast cnaboCTh, TOHUKEH-
Hasl TOJIPAHTHOCTH K u3Hyec-
KHUM Harpy3Kam; CyJJOpOTH, MH-
ornobouHoypus; (5) nmeyeHs (cTe-
aTOTernaTo3, IeYeHOYHas He10C-
TaTOYHOCTB; (6) KeIyg0IHO-
KHUIIICYHBIA TPaKT (TacTPo330-
¢areanpHast pedrokcHast
00J1e3Hb, XpOHHYECKAsI JTHapes,
TOHKOKHIIIEIHas: o0cTpyKiwusi; (7)
SHJIOKPUHHBIC OPTaHbl (CaXapHbIA
IuabeT, TUIoNapaTHPe03); My K-
CKas pernpoIyKTHBHAS CHCTEMa
(Myxckoe Oecriioaue); (8) sxeH-
CKasl penpoIyKTHBHAs CUCTEMA

[K-1

HJIK k1.2
MK k1.3




(>keHCKOE Oecrioane, peruan-
BUpYIOILEE NTpepbIBaHIE OepeMeH-
HOCTH); (9) 00JIe3HU MOXKUIOTO
BO3pacTa (OApsAXJICHUE, JeMEHIIHS
1 Ap.). AKTUBHBIE (OPMBI KHUCIIO-
pona (ADK) u cTpyKTypHBIE Ha-
pywenust MTAHK. Ponp okxucne-
HUSI KapAXOJUIMHA B BO3HUKHO-
BEHUH AUC(HYHKLIUU MUTOXOHJI-
puii. MUTOXOHIpHAIBHO-HAIIPAB-
JICHHbIE aHTHOKCHUAAHTHI Ha
OCHOBE IUIACTOXUHOHA («HUOHBI
CkynadeBay). [lepcriekTUBBI
TeHHOU Tepanuu MUTOXOHIPH-
AJIbHBIX 00JIC3HEH.

4.4. Meroauyeckue YKa3aHUsl 10 OPraHU3allUd CAMOCTOATEJBLHON PadoThl
CTYAE€HTOB

CaMocTtosTenbHass paboTa CTYACHTOB SIBISIETCSI COCTaBHOM 4acThio y4eOHOTo mpolecca u
MMEET IeJIbI0 3aKpeIyieHue H yriyOJieHWe TIOJYYeHHBIX 3HAHUW M HaBBIKOB, TOUCK U
NpUOOpEeTEeHNUE HOBBIX 3HAHMM, a TaKXKe BBIIOJHEHUWE Y4YeOHBIX 3aJaHUl, MOJATOTOBKY K
MPEACTOAIIMM 3aHATHSM, 3a4€TaM U HK3aMEHaM.

Jlyig opraHu3anyyd caMOCTOSATENbHOW paboThl MO AUCHUILIMHE «MONeKysspHas TeHeTHKa
MUTOXOHJIPHIN» UCTIOIB3YIOTCS CIEAYIONUE POPMBI CAMOCTOSTEIIFHON y4eOHOH paOOoTHI:

- PaboTa Haj KOHCTIEKTOM JIEKITHH.

- [lonOop, n3yuenue, aHaaN3 peKOMEHJOBAaHHOM JINTEPATYPHI.

- CamocTOsSITENEHOE U3YyYEHHE OTACTBHBIX TeM, aparpados, HE U3TOKEHHBIX B JIEKIIUU.

- IloaroroBka K MpPaKTHYECKOMY 3aHATHIO COCTOUT B TEOPETUYECKOW TMOATOTOBKE U
BBITIOJTHEHUH MPAKTUYECKUX 3aJJaHU (pellieHue 3a7a4, OTBEThI Ha BOMPOCHI U T.1I.).

- Hanmucanue pedeparos, moaroroBka J0KIa0B.

- [loaroroBka K TECTUPOBAHMUIO.

- [ToaroroBka k 3a4ery.

Tucomennvie pabomwi. JIns u3ydeHUs TeM, HE H3IOKEHHBIX B JIEKIIMU, PEKOMEHIYETCS
WCIIOJIH30BaTh OCHOBHYIO U JIOTIOJHUTENBHYIO JINTEPATYPY, @ TAK)KE UCTOUHHUKH, HAWJCHHBIC IPU
MOMOIIN WH()OPMAIMOHHO-CIIPABOYHBIX M TIOMCKOBBIX CHCTEeM. [l 3aKkpersieHus: Marepuana
PEKOMEHIyeTCs JesiaTh KpaTKue KOHCIEKTHI 1o TeMe. B pamkax mucuurmuabl «MolekymsipHas
TeHeTHKa MUTOXOHJPUID» TaKKe MPETYCMOTPEHO BBIMOJIHEHHWE MUCHMEHHBIX padoT, B KOTOPBIX
CTYJICHTBI JIOJDKHBI COCTaBUTh CXE€MY TPO(GUUYECKHX OTHOIIEHHWW B PA3THYHBIX MHUKPOOHBIX
COO0IIeCTBaX M CXEMBI KPYrOBOPOTOB ps/ia OMOTEHHBIX 3JeMeHTOB (cM. m. 4.3.2.). KauecTBo
BBITIOJTHEHHOU PabOThI OIEHWBAETCS B X0JI€ OOCYXKJICHHs TAHHBIX BOIPOCOB IPHU MPOBEICHUN
KOJJIOKBHYMa 10 COOTBETCTBYIOMIEH Teme (cMm. 1. 4.3.1).

Pegpepam — dopma mucbMeHHON pabOTBI, KOTOPYIO DPEKOMEHIYETCS TPUMEHSATHh MpH
OCBOEHUH BapUATUBHBIX (MPOGUIBHBIX) IUCIUIUIMH MpodeccHoHanbHoro nukia. [Ipeacrasnser
co00i1 KpaTKoe U3JI0KEHHUE COACPKAHUSI HAYUHBIX TPYIOB, JIUTEPATYPHI IO ONpeAEICHHON TeME.
O6nem pedeparta MoxkeT gocturath 15-20 cTp.; BpeMsi, OTBOJMMOE Ha €ro MOATOTOBKY — OT 2
Helmenb 1o wMecsana. IloaroroBka pedepara moApasyMeBaeT CaMOCTOSTENbHOE H3yueHUe
CTYJICHTOM HECKOJBKHUX JIUTEPATypHBIX HCTOYHUKOB (y4eOHWKOB, MOHOTpadui, HAyIHBIX
cTareii W T.I.) MO ONpenelNéHHOW Teme, HE paccMaTpUBaeMOW NOAPOOHO Ha JIEKIHH,
CHUCTeMAaTH3allMI0 MaTepuana U KpaTkoe ero usnoxenue. Llens Hanucanus pedepara — npuBUTHE
CTYJICHTY HaBBIKOB KPAaTKOTO U JJAKOHMYHOTO TPECTABICHUsI COOpAaHHBIX MaTepUAIOB U (PaKTOB
B COOTBETCTBUU C TPEOOBAHUSAMU, MPEIbIBISIEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

Crtpykrypa pedepara BKIIOUALT:

- TuTynbHBIN JHCT.




- ConepxaHue.

- Benenue, rae kpatko hopmynupyercs npodiema, 1eab U 3ajjauu pedepara.

- OcHOBHasi 4acTh pabOTHl COCTOUT M3 HECKOJIBKHX Pa3JeNIOB, B KOTOPBIX M3JIAaraeTcs CyTh
TeMbI pedepara.

- 3aKJIr04YeHHE.

- CrIMCOK UCIOIb30BAHHOM JIUTEPATYPBHI.

[Ipu odopmuennn pedepara cieqyeT NPUACPKUBATHCS TEXHHUECKUX TpeOOBaHUM,
IpeabsBIsEMbIX K pedepaTaM U KypcOBBIM paboTaM, UMEIOIIUXCS Ha Kadeape.

Kputepun onienuBanus pedepara:

- OneHKa «OTJIMYHO» BBICTABIIETCS B TOM Cllydae, €Ciii B pedepare MOJHOCTBIO PACKpbITa
TE€Ma, IPOAHATU3UPOBAHO COBPEMEHHOE COCTOSIHUE BOIIPOCA, MaTepuall H3JI0KEH JIOTMYHO,
[I0CJIEI0BATENIbHO, INpHUBEIEHO He MeHee 10 JMTepaTypHBIX HMCTOYHMKOB (Cpeau KOTOPBIX
npeoOiamaer jureparypa 3a mocienHue S5 Jer), pedepar opopmiieH B COOTBETCTBUHU C
TEXHUYECKUMU TPEOOBaHUSMH, NPEABABISIEMbIMU K TAKOTO poja paboTam.

- O11eHKa «XOpOILI0Y» - TEMA PacCKphITa, IPUBEIEHO AJOCTATOYHOE KOJUYECTBO MaTepuania, HO
OpU 3TOM MaTepual B HEIOCTaTOYHOM CTENEeHH IpOaHaJU3UpOBaH aBTOPOM, oOdopMieHue
pedepaTa COOTBETCTBYET TEXHUYECKUM TPEOOBAHHSIM.

- O1eHKa «yOBJIETBOPUTEIBHO» - TEMa PACKPBITA TOBEPXHOCTHO, MaTepHall MPUBEIEH KaK
npocTasi KOHCTaTanusl (akToB, HE MPOAHAIM3HPOBAH, B OPOPMIICHHH HMEIOTCS TEXHUYECKHE
HEJI0CTaTKH, CIIUCOK JIUTEPATYPhI COJIEPKUT MEHEE 5 HCTOUHUKOB.

- OLeHKa «HEYJIOBIICTBOPUTEIHHO» - T€Ma HE PACKpbITA, CKyIHBIH 00BEM IMPHBEICHHBIX
MaTepHaoB.

Yemuwiii 0oknao — 3to cooOuienue B redenne 10-15 MuH, B KOTOPOM CTYAEHT B JaKOHUYHOM
bopme 10JKEH U3I0XKUTh MaTepuall 0 COOTBETCTBYIOIEH TeMe, PUAEPKUBASCh CIIEIYIOIIEro
IUIaHa: BBEJEHHE, OCHOBHAs 4YacTb, 3aKirodeHue. Jlokiaa compoBOXKIaeTcsl Mpe3eHTalueH,
OTpa’karollell OCHOBHBIE IOJIOKEHHS MO COOTBETCTBYIOIEH TeMe, BKIIIOYAIOIEH HarsgHble
MaTepuaibl (CXembl, Tabmuupl, ¢oro W T.1.). [lo OxkOHUaHMM JOKJIaga CTYAEHTY 3a4al0T
BONPOCHI, Kak IMpernojaBaTesb, TaK M CTYJAEHTbl, Ha KOTOpbIE MJOKIAIYMK JIOJUKEH JAaTh
MCUEPITBIBAIOIINE OTBETHI.

Kpurepun onieHuBaHMs yCTHOTO JOKJIa/1a:

- OueHka «OoTIMYHO». B J0OKIaze MOJHOCTBIO pACKpPhITA TeMa, MPOAHATIUZUPOBAHO
COBPEMEHHOE COCTOSIHUE BONpOCA; CTYAEHT CBOOOJHO BJIaJeeT MaTepHalloM, H3JIaraeT ero
JIOTUYHO, TIOCJEIOBATENIbHO, JIAKOHUYHO, COOJI0/as OCHOBHBIE NPaBHJIa KYJIbTYPbl pPEUU.
Jloknazn compoBOXKJIAeTCs NMPEe3eHTALUe, KOTopas OTpa)kaeT OCHOBHBIE MOJOXKEHMS JIOKJIAJa,
Ipe3eHTAalMsl COCTaBJI€HA IPAMOTHO € COOJIIO/IEHNEM OOIIMX TpeOOBaHUM, MpaBUil MWIPUPTOBOTrO
oopmieHus, nojgauu rpaduueckoro marepuana, UMEKOTCS CCBUIKM Ha IMpHBeJIeHHbIE (OTO,
PHUCYHKH, CXEMBI U T.J., IPUBOIMTCS CIHCOK MCIOJIh30BaHHOW JuTeparyphl. [Ipu obcyxnennn
JIOKJIaIa CTYIEHT JaeT MCYEepIbIBAIOIINE, ApPTyMEHTUPOBAHHbIE, KOPPEKTHbIE OTBETHl Ha
BOIIPOCHI.

- Onenka «xopoio». Tema packpbiTa, MIPUBEAECHO JOCTATOYHOE KOJIMUYECTBO MaTepuala, HO
IIpU 3TOM MaTepuaj B HEJOCTATOYHOW CTEMEeHH MpoaHaIU3UupoBaH aBTopoM. IIpe3eHTanus He B
MIOJTHOM CTENEeHU COOTBETCTBYET OOIUM TpeOoBaHUsM. OTBETHI CTYAEHTAa HE HA BCE BOIPOCHI
SIBIISTIOTCSI HCYEPTIBIBAIOIIIMMHU ¥ apTyYMEHTHPOBAHHBIMH.

- OueHka «yIOBJIETBOpPUTENBbHO». TeMa packpbiTa HE IOJHO, MaTepuall MPHUBEICH Kak
npocTas KOHCTaTaluusi (akToB, HE MPOAHAIM3MPOBAH, CTYAECHT IOKAa3bIBAE€T IMOBEPXHOCTHHIE
3HaHUS. [Ipe3eHTanust YacTUYHO COOTBETCTBYET YCTaHOBJEHHBIM TpeOoBaHusM. Ilpu
0o0CY)XJIEeHUH [OKJIaJa CTYIEHT HE BCerja JaeT MpaBWIbHBIE, MCUEPIBIBAIOIINE OTBETHl Ha
3aJaBaeMble BOIIPOCHI.

- OrmeHka «HEYNOBIECTBOPUTENBHO». Tema JoKiIana HE pacKpbiTa, CKYAHBIH 00BEM
NPUBEJICHHBIX MaTEPHAJIOB; MPE3CHTAIUs OTCYTCTBYET. [Ipu 0OCyX IeHUH TOKJIaga CTyIEHT He
JlaeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 3aJJaHHBIM BOIIPOCAM.



4.5. llpuMepHasi TeMaTHKa KYPCOBBIX padoT (MIPOEKTOB): HE MPEIYCMOTPEHbI YU€OHBIM
IUTAaHOM.

V. YYEBHO-METOANYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHUE

AN CHUIITINHBI
a) [lepeuennb auTEpaTYypHI
1. ocHOBHasI JIUTEpaTypa
1. Hedenosa JI.H. IIpumeHeHUE MOJEKYISIPHBIX METOIOB HCCICIOBAHUN B TEHETHKE
yue0. mocodue / JI.H. Hepenosa. — Mocksa : UH®PA-M, 2017. — 104 c.
2. [Mpomkuna E. H. MonekymnsipHasi OUOJIOTHS: CTpecC-peaklnu KIETKU : ydel. mocodue

s By30B / E. H. IIpomkuna, M. H. FOpanesa, A. A. MockaneB. — M. : U3narensctBo IOpaiir,
2018. — 101 c.

2. lonoJIHUTeIbHAS JIUTEpaTypa
1. MonekynsipHasi 6uoiorusi: OMoCHUHTE3 U (PYHKIIMOHUPOBAHUE MAKPOMOIIEKYIT Y
npokapuot [Tekct] : yueb. mocobue / B. WM. Uemepmiiora, O. A. Cekepuna ; perl.: b. H. Orapkos,
C. H. XXnanosa ; Upkytckuii roc. yH-T. - Upkytck : U3n-Bo UT'Y, 2013. - 314 c. (59 7k3)

0) nepuoauYecKUe N3TAHUSA

B) CIICOK ABTOPCKUX METOIUYECKUX Pa3padoToK:

r) 6a3bl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHBIE H NOHCKOBbIE CHCTEMbI
1. Hayunas Dnexrponnas bubimoreka http://www.e-library.ru
2. Undopmannonnas cucrema «EmuHOe OKHO JocTyma K 00pa3oBaTelbHBIM pecypcam»
(http://window.edu.ru)
3. 9BC «(FOPAMT». Azpec noctyna: https://www.biblio-online.ru/
4. Db Uznmatensckoro neHTpa «Akagemus». Anpec qocrtyma: http://www.academia-moscow.ru
5. http://www.fptl.ru/biblioteka/biotehnologiya.html
6. http://www.medbook.net.ru/010512.shtml
7. Coro3 00pa3oBaTeNbHBIX CalTOB - EcTecTBeHHBIE HAYKU
8. http://tusearch.blogspot.com - ITowck 3eKTPOHHBIX KHHT, TyOauKaluii, 3akonos, ['OCToB Ha
caiiTax HayYHbIX JIEKTPOHHBIX OHOIHOTEK.
9. Google Scholar —TTouckoBas crcTema 1Mo HayYHOU JINTEPATYpE.
10. Science Research Portal - Hayunas mouckoBasi cHCTeMa, OCYIICCTBIISIOLIAS
MOJTHOTEKCTOBBI TMOUCK B JKypHalaX MHOTHX KPYITHBIX HAYYHBIX HW3JaTEeNbCTB, TaKMX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer craTbu W JOKYMEHTHI B
OTKpPBITHIX Hay4HbIX Oa3ax manubix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JJUCIHUIIJINHbI
6.1. YueOHO-1a00paTOpHOE 000pyI0BaHHE:

Aymutopust  JUII  TPOBEACHUS  3aHATHA  JEKIMOHHOTO  THUMA:  00OpydoBaHa
CIIeNUaTU3UpOBaHHON (y4eOHOM) MeOenpl0o Ha 25 TMOCaJOYHBIX MECT;, TEeXHUYECKUMHU
cpenctBamu oOyueHus: mpoektop Epson EB-X03, mocka mapkepHas; y4eOHO-HATIsIHBIMU
ocOOMsIMH, O0OECIeUNBAIOIIMMU TEMATHUYECKUE WJUTIOCTPALlMU MO JUCHUIUIMHE: MPEe3eHTaluu
M0 TeMaM MPOrpPaMMBbl.

Aynuropus AN TPOBEACHUS — 3aHATUH  NpakTUYecKoro  Tuma:  00opyAoBaHa
crienranu3upoBaHHoi (y4eOHOM) MmebOenpto Ha 10 mOcamouHBIX MeCT; JOCKOH MENOBOM;
TEXHUYECKUMH CpeacTBaMu o00yudeHus: mpoektop BenQ MS521P  yueOHO-HAISAHBIME
MOCOOUSIMU: IPE3CHTAIUH 110 TeMaM IIPOTPAMMBEI.

Kommbrotepusiit  kmacc (yueOHast ayauTopus) [Uisi TPYNNOBBIX M WHAWBHIYaIbHbBIX
KOHCYJIbTAIIMM, TEKYIIEro KOHTPOJSI U MNPOMEKYTOUHOM aTTecTallid, OpraHu3aluu



CaMOCTOSITeNIbHOW paboThI: ayAuTOpusi 000pyI0BaHA CHEIUATU3UPOBAHHON (yueOHOI) Mebemnbio
Ha 20 mOCagouHBIX MECT, JOCKOH MeJIoBOM; 00OpynOBaHA TEXHUYECKUMHU CpPEICTBAMU
oOydenus: cucteMHubli 6110k PentiumG850, morurop BenQ G252HDA-1 mT.; cucTeMHBIi 6110K
Athlon 2 X2 250, monutop BenQ G252HDA — 8 mir.; cucremubiii 610k PentiumD 3.0GHz,
moruTop Samsung 740N — 3 mT.; Mmono6mok IRU T2105P — 2 mwir.; cuctemusiii 6510k Pentium
G3250, monutop BenQG955 — 1 mT.; cucremusiii 610k Pentium G3250, monutop BenQ
GL2250 — 1 mwr.; cucremusbii 6mok Pentium G3250, monutop Samsung T200 HD — 1 mr.;
cucteMHbIi 0510k Pentium G3250, morutop Samsung T190N — 1 miT.; cuctemublid 6510k Pentium
G3250, monutop Samsung 740N — 1 mT.; mpoekTop BenQ MX503; axpan ScreenVtdiaEcot.
C HeorpaHM4eHHBIM JOCTYNOM K ceTH VHTepHeT u obecredeHHeM J0CTyla B 3JIEKTPOHHYIO
WH(OPMAIIMOHHO-00Pa30BATEIBHYIO CPEAY OPTaHHU3AITHH.

[lomemenue st XpaHeHuss H  OPOPUIAKTHYECKOrO  OOCIy)XHBaHHS — y4eOHOIO
0o0opyoBaHus: ayAuTOpHsi 00OpyI0BaHA CICIMATU3UPOBAHHON MeOenbi0 Ha 3 T0CaTOYHBIX
MmecTa; HOyTOyK Lenovo I1580, mpoexktop BenQ MS521P.

6.2. IlporpaMmmHoe obecrneyeHue:
Kaspersky Endpoint Security ans 6usneca - Cranpaptheiid Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tect Plus 4.0 (1a 75 omHOBpeMeHHBIX noAKIoueHHit) 1 Mactep-komiutekt (ACT-Maker n
ACT-Converter).

6.3. TexHn4yeckue H 3JIeKTPOHHBIE CPEICTBA:
[Ipe3enTanmu no BceM TemMaM Kypca.

VIl. OBPA3OBATEJ/IBHBIE TEXHOJIOTUA

Jnst ocBoeHus: NUCUMIUIMHBL «MOJIEKyJIIpHas TE€HETHKAa MHUTOXOHAPUN» MPUMEHSIOTCS
cienyomuye o0pa3oBaTesibHbIE TEXHOJIOTHU:

- Ungopmayuonnasn nexyus. Jlekuus — 3T0 CKaToe U3JIOKEHUE OCHOBHBIX HAyYHBIX
(dakToB, YTO sBIAETCS 0a30W IS aHaIU3a PaACCYXKIEHUM, OILIEHOK.

- Jlexyus-euzyanuzayus. YUUT CTYIEHTOB MpeoOpa3oBbIBaTh YCTHYIO U TMHCHMEHHYIO
MH(pOpMaLMIO B BU3YyalbHYI0 (GopMy, 4TO (POPMUPYET Y HUX NPO(ECCHOHATBHOE MBIIJIEHUE 3a
CUeT CHCTeMAaTH3allMiM U BBIJCICHUA Haubonee 3HAYMMBIX, CYIIECTBEHHBIX AJIEMEHTOB
copepxanus oOydeHHs. 3ajava IPEnojaaBaTesisi WCIOIb30BaTh Takue (POPMBI HATISAHOCTH,
KOTOpBIE HA TOJBKO JOMOIHSIOT CIOBECHYI0 MH(OPMAIIMIO, HO U CAMH SIBIISIFOTCS HOCUTEIISIMU
uHpopManuu (CXeMbl, PHUCYHKH, CIANABI-TIPE3CHTANHN, U T.I.). DTOT BHUJ JIEKIMH JIydIle
BCETO HCIOJIb30BATh HA ATAle BBEJEHUS CTYJCHTOB B HOBBIA pa3fen, TEMY IUCLUUILIAHBIL.

- [Ipobnemnas nexyus. B oranuue oT coiepkaHus MH(MOPMAILIMOHHOW JEKIUH, KOTOpOe
MpeasiaraeTcsl MpenojaBaTeieM B BUJAE W3BECTHOIO, IMOJUISKAIIErO JIUIIb 3allOMUHAHUIO
Marepuaia, Ha TMPOOJEMHOW JIEKIIMM HOBOE 3HAHWE BBOAUTCS KaK HEW3BECTHOE A
oOyuaromuxcs. [IpoGieMHass neknus HAuYMHAETCS C BOIMPOCOB, C TMOCTAHOBKU MPOOJIEMBI,
KOTOPYIO B XOJ€ H3JIOKEHUS MaTeprayia HEoOXOJAMMO pemuTh. JIeKIUs CTPOUTCS TaKuM
o0pa3oMm, 4TO MO3HAHUSI 00YyYaromIerocs MpUOIIKAIOTCA K TOUCKOBOM, HCCIIE0BATEIbCKOM
JESATETLHOCTH. 3/71eCh YYaCTBYIOT MBIIIJICHHE OOYYarOIIEToCs W €ro JUYHOCTHOE OTHOIICHHWE
K YCBaUBaE€MOMY MaTepuaiy.

- Jlexyusa-6eceoa. Ilpeamonaraet HETMOCPEICTBEHHbI KOHTAKT MpEernojaBaTenis C
aynurtopueil. [lpenMyIiecTBo JeKIIUU-O0ece bl COCTOUT B TOM, YTO OHA MO3BOJISIET MPUBIEKAThH
BHHUMaHUE CTYJCHTOB K HanboJjiee BaXKHBIM BOIIPOCAM TEMbI, OINPEAETATh COAEpXKaHUEe U TEMI
U3NIOKEHUsT y4eOHOTO MaTepuaia ¢ y4eTOM OCOOCHHOCTEH CTYICHTOB.

- [Ipakmuueckue 3auamusi — 3TO 3aHATHE, TPOBOAUMOE O] PyKOBOJCTBOM IpernoaBaTes
B y4eOHOW ayAWTOpHH, HAMpaBIIEHHOE HA YTIyOJCHHE HAYYHO-TCOPETUYECKHX 3HAHUU U



OBJIQJICHUE OIPEACIICHHBIMH METOJaMH CaMOCTOSITEIbHONW pPaboOThl, KOTOpoe (OopMHpYeT
npaktndeckue ymeHus. OMHON W3 GOpM MPAKTUYECKUX 3aHATUH B By3€ SIBISICTCS CEMUHAp.

- Cemunap-ucciedosanue. TeXHONOTHSI TPOBEJCHUS TAaKOTO CEMHHapa MOXET ObITh
pa3InYHON, B 3aBUCHMOCTH OT TOTO, KaKOW METOJI 3aJI0)KeH B €ro OCHOBY. B pamkax
JUCHUTUTMHBL «JKOJIOTUST MUKPOOPTaHW3MOB» INPOBOAMTCS CEMUHAp C TOATOTOBKOM W
3aciylIMBaHUEM pedepaToB 0 aKTyallbHBIM Mpo0iieMaM TEOpHH H  TNPAKTHKH U
MOCJEAYIONM UX 00CYKICHUEM.

- Konnoxeuymul — BUIl y4€OHOTO 3aHSITHS, IPOBOJUMOTO C IEJIBI0 IPOBEPKU M OLICHUBAHHS
3HaHu#M ydammxcs. KoIokBHYyM MOXKET NpOBOAUTHCS B (opME HMHIMBHIYaJbHON Oecebl
npernoiaBaTelsi Co CTYACHTOM HIIM KaK MacCOBBIM ompoc. B Xome rpynmoBoro oOCyxaeHUs
CTYACHTBI y4yaTcs BBICKa3bIBaTh CBOIO TOUKY 3PEHHUS IO ONPEAEICHHOMY BOIPOCY, 3allUINATh
CBOC MHEHHE, IPUMEHSISI 3HAHUS, TOJTyYCHHbIC Ha 3aHATHSX 110 IpeaMeTy. B xoe koyuiokBuyma
TaKXKe TNpOBepsIOTCsS pedeparbl, Apyrue NHCbMEHHBbIE pabOThl CTYACHTOB, MPOBOIUTCS
3aCITyIIMBaHUE JTOKJIAIOB.

- CamocmosamenvHas paboma cmyoenmos (cM. 1.4.4).

- Hucmanyuonnvlie  obpazosamenvhvie  mexuworocuu.  Ilom  AUCTAHIIMOHHBIMH
00pa3oBaTebHBIMU TEXHOJOTHSIMH IMOHUMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJIOTHH, PEeaTn3yeMble
B OCHOBHOM C IPUMEHEHHEM MH(OPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTed. [Ipu ocBoeHMM
mucuuruMHel - «MoOJeKyssipHasi TeHEeTHKa MHUTOXOHJPUN»  HCIONB3YIOTCS — CIEAYIOIIHNE
TEXHOJIOTHH:

" KelicoBasg TeXHONOTHUs — (¢GopMa JUCTAHIMOHHOTO OOYYEHHs, OCHOBaHHAas Ha
NPEOCTABIICHUN O0Yy4YaromuMcs HH(OPMAIIMOHHBIX 00pa30BaTebHBIX PECYPCOB B  BHJIE
CHECIMATU3UPOBAHHBIX HA0OPOB Y4€OHO-METOAWYECKHX KOMIUIEKCOB C HCIIOJIBb30BAaHHEM
pa3IMYHBIX BUIOB HOCUTEJICH HHPOpMAILUK (KEHCOB);

" WHTEPHET-TEXHOJOTHS — CIOCO0 TUCTAHIIMOHHOW Tepenadn WHPOpPMAalnuu, OCHOBAHHBIN
Ha MCII0JIb30BaHUH II100ATbHBIX U JOKAJIbHBIX KOMIBIOTEPHBIX CETEH /s oOecrieueHus: A0CTyna
oOyyaromuxcst K HWH(POPMAIMOHHBIM 00pa30BaTelIbHBIM pecypcaM H Ui (OPMHPOBAHUS
COBOKYITHOCTH METOJUYECKUX, OPraHU3allMOHHbIX, TEXHUYECKHMX W TPOrPaMMHBIX CpEJICTB
peam3ani W YIpaBieHHs] Y4eOHBIM MPOIECCOM HE3aBHCUMO OT MecTa HaXOXKICHHUS ero
cyobekToB. Mcnonp3yercst O6paszoBarenbhbiii mopran UI'Y - educa.isu.ru.

HaumeHoBaHue TeM 3aHATHH C HCII0JIB30BAHMEM AKTHBHBIX GOpM 00ydeHHA:

Ta0JINIa
Bun ®opma / Metoasl Komn-Bo
Tema 3agaTus
3aHATHSA WHTEPAaKTUBHOTO O0OyUeHUs JacoB

HUroro gyacos

VII. OHEHOYHBIE MATEPUAJIBI JIJIS1 TEKYIIEI'O KOHTPOJIA 1
IMPOMEXYTOUYHOM ATTECTAIIUH

B xauectBe OLCHOYHBIX CPCACTB JJII BXOAHOI'O KOHTPOJIA OLCHKH YPOBHA 3HaHUU
CTYZIEHTOB HCIIOJIb3yeTcs cobecemoBaHue. B mporecce cobeceoBaHusl OLEHUBACTCS yPOBEHb
BJIAACHU S 0a30BBIMH 3HaHUSAMU, YMCHUAMU, HABbIKaAMU, HeO6XOHI/IMBIMH I HayaJia 06yquI/1$[
no JuciUIUiiHe «BHOCHMHTE3 MaKpOMOJIEKYI», OINPEICNAETCS CTCIEeHb BIAJCHUS HOBBIM
MaTepHaioM JI0 Havyalla ero U3y4eHusl.

Ouenounvie mamepuanvl mMeKyuie20 KOHMPOIA QOPMUPYIOMCA 6 COOMEEMCHEUU C

JIHA ynusepcumema
B pamkax muctunianHbl «BHOCHHTE3 MaKpOMOJIEKY» UCIONB3YIOTCS cieayromue (hopMbl



TCKYIIETO0 KOHTPOJI.

- YCTHBI OIIpOC;

- MUChbMEHHAas paboTa;

- ®OH/I OIICHOYHBIX CPEJICTB BKIIFOYALT:

- TeMaTHKa ¥ MaTepUaIIbl 3a]JaHHH,

- BOIPOCHI it camocTtostensHoro uzydenus (CPC),

- BOIIPOCHI U OMJIETHI JJIs dK3aMeHa (3aueTa),

- KpUTEPHH OIICHKU 3HAHUU CTY/ICHTOB.

Ha3nadeHue OIeHOYHBIX CPECTB: BBIIBUTH chopMupoBaHHOCTH KomrieTeHnuu [1K-1 (cm. .

1)

Ouyenounvie mamepuanvt 01 NPOMENCYMOYHOU ammecmauyuu 6 ¢popme IK3amena

(3auema)

dopma npoMeKyToqHOM arrectauuu — 3auem. OC 3TOro TUna JOJKHBI BBIABIIATH CTCIICHb
OCBOCHHS TEOPETHYECKMX 3HAHWH Kak 0a3y sl (OpPMUPOBaHHMS KOMIIETEHIIMA, YMEHHUS HX
OPUMEHATh B CHUTYyallUAX, MOJEIHUPYIOUIMX MpO(EecCHOHAIBHYIO JesITEeIbHOCTh, a TaKkKe
copmupoBanHocTs komnerenuuu 11K-1, 3asBnennoii B m. 111

IIpuMepHBIH CIIUCOK BOIIPOCOB K IK3aMeHY (3a4ery)

1. MonekynsipHas reHeTHKAa MUTOXOHIPHUM KaK BaXKHOE HAyYHOE HAIMPaBJICHHUE B HAYKaX

0

Kuznu. JlocTkeHus. HepeluIeHHbIE TPOOIEMbI U IEPCIIEKTHUBHI.
2. MuToxoHIpHallbHas HacleACTBEHHOCTh. buonornueckne MexaHu3Mbl Hacjael0BaHUS
110 MAaTEPUHCKOM JINHUM Y )KMBOTHBIX U PACTEHUIA.
3. Huronnasmartuueckas myxkckas crepuiabHocTh (LIMC). Tunmsr HIMC y KyKypy3bl.
Ocob6ennoctu wucnonbzoBanusg LIMC nans monmydeHHMs BBICOKMX YpOXKaeB 3epHa Yy
KYKYpPY3Bbl.
4. CxoxcTBa M pa3vyMs B OPraHU3AallMd MHUTOT€HOMOB Yy JAPOKIKEH, XKUBOTHBIX H
pacTeHuM.
5. T'eHOMHMKa MUTOXOHJPHUH KUBOTHBIX. MUTOr€HOM uenoBeka. D-neTiist u ee 3HaueHue
JUISL HAYKU M TIPAKTHUKH.
6. I'eHOMHMKa M TpPaHCKPUIITOMHMKAa MHUTOXOHAPUN pacTeHMH. XapaKTep MEKBHIOBBIX
pa3nuuuii B OpraHu3alii MUTOT€HOMOB.
7. Cunte3 Oenka B MHUTOXOHIpUAX. CTpoeHHE MUTOXOHAPHAIBHBIX PHOOCOM.
Nuruburops! cunTesa 6enka. CucreMa cuHTe3a 0eka B U30JIMPOBAHHBIX MUTOXOHJIPHUSIX.
8. MuroxoHApuanbHblE IUIA3MHMIABI BBICIIMX IpoucXOoxaeHul. lIpoucxoxnenue.
Oynkunu. buonormyeckas ponb. [IpuMeHeHMe B HAydHbIX W NPUKIAJHBIX
VCCIIEJOBAHMSIX.
9. MaccupoBaHHBI TOPU30HTAJIBHBIA MEPEHOC T€HOB B PACTUTEIbHBIX MHUTOXOHIPHUSX.
MUTOXOHIPUM KaK aKIENTOp U MUCTOYHUK N€HOB B IPOLECCAX MEKTEHOMHOIO IEpEHOca
JHK. ITpoucxoxnenue JIHK, o6HapyxuBaemMoii B MUTOXOHAPHAIILHOM T€HOME BBICIIMX
pacTeHUN.
10. Perynsauus reHeTHYECKHX IPOLECCOB B MUTOXOHAPHAX. AHTEpOrpajHas peryJsisaius
MHUTOXOH/IPHATBHBIX (QYHKIMNA. PeTporpasnas perynasus U ee 3HaueHue Ui KIETOUHBIX
FeHETUYECKUX MPOIIECCOB.
11. Penokc-perynsiuusi 3KCHOPECCMU TE€HOB B MUTOXOHAPUAX. XapakTep W3MEHEHUN
TPAHCKPHUIIIIMA MHUTOXOHJPHAIBHBIX TEHOB In organello B ycrmoBusx oOKucCIeHUS,
co3maBaeMbIX nobOaBneHueM okucieHHoro (GSSG) wmm  BoccranoBieHHoro (GSH)
[JIyTaTUOHA.
12. Csobomno-tmpkymupyromas MtJHK (cumt/IHK) xpoBu. Yposens cumtIHK B
KpOBU Kak Owomapkep uH(]apkTa MHOKapaa, HWHCYJIbTa W APYIHX 3a00JIeBaHMSIX.



cumt/IHK kak Oumomapkep Tpynmbl «MOJEKYISPHBIX IaTTepHOB  puckay («danger
associated molecular patterns”, DAMPs)

13. MUTOXOHIpPUM KaK CUTHAJIbHBIM, PEryIsSTOPHBIA M TPUITEPHBIM LEHTP KIETKU.
AxtuBHble (hopmbl kuciopoga (ADPK) u noHsl Kablus Kak (GakTopsl CUTHAIWHTA. Poib
MUTOXOHJIPUH B 3aIyCKE aIroInro3a.

14. Umnopt undopmanmonusix makpomosiekyn (JJHK, PHK u 6enka) B MUTOXOHIpHUH.
Mexanusm umnopra Oenka. Wmnopr PHK. Beposrnas cBsazp ummnopra [IHK ¢
TOPU30HTAIILHBIM [IEPEHOCOM I'€HOB B MUTOXOHJPHUH PACTEHUM.

15. MuTtoxonapuanpHble 00Ne3HM uenoBeKa. Ponb OUC)YHKIMM MUTOXOHApPUN B
BO3HUKHOBEHUHU HEHpoAereHepaTUBHbBIX 3a00JieBaHUN M OOJe3HEH MOXKUIOro BO3pacTa.
Mytaunn mTJHK, yBenmuennas npoaykuus ADPK MHUTOXOHApPUSMU M YCKOPEHHOE
CTapeHUE OpraHu3Ma.

16. TpancruiaHTalnuss MUTOXOHIPHA U BO3MOXKHBIE CEpPhI €¢ TPUMEHEHUSI.

17. IUmmopt Genka B MUTOXOHAPUU APOKIKEH, )KUBOTHBIX U PACTCHUHU.

18. Umnopt PHK B MUTOXOHIpUM pa3HBIX NPEICTaBUTENEH 3YKapHOT.

19. Umnopt JIHK B MUTOXOHAPUM POXIKEH, )KUBOTHBIX U PACTECHUM.

20. Bueknerounas cBoboano-umpkymupytomas MTIHK: npoucxoxaenue u BiausHue Ha
COCTOSIHME OpPraHHU3Ma.

21. BzaumoielicTBUS MUTOXOHIPUIN C 3HJIOIIA3MATUYECKUM PETUKYJIYMOM, BaKyOJblO U
nepokcucomamu u ux Biusaue Ha Mt/ HK.

22. I'eHoMuKa, TPaHCKPUIITOMHUKA, MPOTEOMHKA KakK HAlpaBICHUsS B MOJIEKYJISIPHOU
OHMOJIOTUH U WX 3HAUYEHUE JJISl Pa3BUTHUS MOJIEKYISPHONU T€HETUKH MUTOXOHIPHUH.

23. HacnenoBaHue KOAMPYEMBIX MHUTOT€HOMOM IPU3HAKOB [0 MAaTE€PUHCKOW JIMHUU.
[TpakTHyeckoe MpUMEeHEHUE 3TOro OUONIOrHUecKOro (PeHOMEHA B CEJIbCKOM XO3SICTBE.

24. MUTOXOHJIpUATBHBIA TEHOM YEJIOBEKa KaK BBICOKOMOJMMOp(HAs TeHeThuYecKas
cucrema. McnonszoBanue Mr/IHK denoBeka B KauecTBE MOJIEKYJISPHOIO MapKepa B
(byHIaMEHTAJIbHBIX U MPUKIAIHBIX UCCIET0BAHUSAX.

25. @dunorenernyeckas ucropust Homo sapiens sapiens, peKOHCTpYMPOBAaHHAsi HA OCHOBE
n3yuyenus MT/IHK npenkosix BunoB poga Homo.

26. Bunber B3aummonerictBuil JIHK-comepxammx opraHemn y »yKapuoT B IpPOLECCE
HBOJIIOLIMU PYKApUOT U 'y COBPEMEHHBIX BUJIOB.

27. MuroxoHJpuanbHble OOJIE3HU YEJIOBEKA M CEIbCKOXO3SIMCTBEHHBIX JKUBOTHBIX.
Bo3MOXXHOCTH COBpPEMEHHOW MOJICKYJISAPHON TEHETUKH I Tepanuu 3a00JeBaHUM,
CBSI3aHHBIX c HapyLIEHUSIMHU mt/IHK. MuTtoxoH1puanbHO-HANPABICHHbBIE
aHTHOKcHAaHThL. «MoHbl CKkynaueBay.

28. JIHK-cuHTe3npyromas cuctemMa Ha OCHOBE M30JMPOBAHHBIX MUTOXOHAPUN PacTeHUN
(kykypy3a, kaprodenp). Icnonap3oBaHue B (QyHIAMEHTAIbHBIX U  HPHUKIAIHBIX
VCCIIEJOBAHMSIX.

29. PHK-cunTe3upyromnias cucremMa Ha OCHOBE M30JUPOBAHHBIX MUTOXOHJPUN PACTEHHU.
Hcnonp3oBanue B pyHAaMEHTAIbHBIX U MPUKIIAIHBIX UCCIIEIOBAHUIX.

30.  benmok-cMHTE3WpyroIlas CUCTEMa HAa OCHOBE M30JIMPOBAHHBIX MHUTOXOHIPHI
pacrenuii. Mcnionb3oBanue B pyHIaMEHTaNbHBIX U MPUKIIAHBIX UCCIIETOBAHMSIX.

31. Ucnonws3oBanue cBoOomHO-TMpKymupytonied MTIHK kpoBu 11 n1uarHOCTHKH, B
Ka4yecTBe NMPEAUKTOPa U OIIEHKE Pe3yIbTaTOB TEPANUU 3a00JI€BaHHIA.

Pazpaboruukm:
, ——— 7
R npodeccop FO. M. KoncTaHTHHOB

(IO Armuce)

lporpaMMa cocTaBjJI€Ha B COOTBETCTBMU ¢ TpeboBaHusiMu PI'OC BO mo HampaBieHHIO

)

01 «buoorus» 1 npo@uo NOATOTOBKH «BHOXUMUS ¥ MOJIEKYJISIDHAST OMOIOTHSY.



[Mporpamma paccMoTpeHa Ha 3aceiaHiH Kadeapbl OMOXUMHHU, MOJICKYIISIPHOW OHOJIOTHH
U TCHETHKH.
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Hacmosuyas npozpamma, ne modcem Oblmb 60CnpouzeedeHda Hu 6 Kakou gopme 6Ges

npPeOBaApUmMeIbHO20 NUCOMEHHO20 PA3PeUleHUs. Kapheopbl-pazpabomyuxa npo2pammol.
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