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1. IlepedeHb MJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS MO JUCHHUILINHE, COOTHECEHHBIX C
IJIAHUPYEMBbIMHU Pe3y/IbTaTAMH OCBOCHHSI 00pa30BaTebHOI MPOrpaMMBbI

PesynbraTe! 00ydeHns

dopmupyemast KOMIIETEHIHUS (C
yKa3aHHEM KOJa)

[Ipumeuanue

3HaHusA 3HaTh OCHOBHBIE OHOJIOTHYECKUE 3aKOHBI OIIK - 5 cnocoGHOCTh IPUMEHSTH
HUCTOPHUIO UX OTKPBITUA, COBPEMCHHBIC 3HaHUE UCTOPUU U METOJO0JOTUH
TPAaKTOBKH M 00JIACTh MX NIPUMEHEHH, GHONOTHYECKHIX HAYK /1S PEIICHHS
MIPUHIUIIB METOMOJIOTHN OCHOBHBIX Y EIAMEHTATEHEX
OMOJIOTHYECKHUX HAYK
podecCHOHANBHBIX 33/1a4
3HaTh COBPEMEHHOE nornmanne | ITK-4 cnocoOHOCTE TeHEPHpPOBATH
MPUHOUIOB (DYHKIMOHMPOBAHHS >KHBBIX HOBBIE MW 1 METOIUYECKIE
CHCTEM,  OCHOBHBIC  TNPHHIUIBI U peLICHUS
METOIOJIOTHIO OMOJIOTHYECKHUX HaYK
Ymenus YmeTs IPUMEHSTh ocHoBHble | OIIK — 5 cnocoOHOCTh MPUMEHSTH
OMONOTHYECKHE 3aKOHBI U DEIICHHS 3HaHWE UCTOPUH U METOAOJIOTHU
TUNWYHBIX ~ 3a7ad  NPOo(EeCcCCHOHAIBHON | OHMONOTMYECKNX HAYK JUIS PEIICHUS
JEATETbHOCTH Ha OCHOBE (byHIaMEHTaIbHBIX
BOCITPOHM3BEICHUS CTaH/aPTHBIX IpoQeCCHOHANBHBIX 33/1a4
AJITOPUTMOB, aHAJIM3UPOBATH PE3yJIbTATHI
9KCIEPUMEHTOB Ha COOTBETCTBHE
OCHOBHBIM 3aKOHaM OHOJIOTHH
YMerh npuMeHsaTh cHoBHbIe npuHIMNB U | [1K-4 ciocoOHOCTh reHepupoBaTh
METOJOJIOTHIO OMOJIOTHMYECKUX HAYK JUIs HOBBIE HJICH 1 METOIUYECKHE
TeHEPUPOBAHUSA HOBBIX nnei u pemeHns
METOIUYECKHE PEIICHNH
Bnanenwns Binagets HOHSITUHHBIM u | OIIK - 5 cnocoGHOCTh IPUMEHSTh
(naBbIky / TEPMHUHOJOTHYCCKUM anmnapaTom 3HaHHWE UCTOPUU U METOJO0JIOTUU
OIIBIT JUCLMIUIMH, METOJAMHM MCCIIEJOBAHMI | OHOIOTMYECKHMX HAYK IJIS PELICHUS
JIEATEITBHOCTH )

OUOJIOTMUECKUX 00BEKTOB

(byHIaMeHTaIbHBIX
npodeccroHaNbHBIX 3a/1a4

BiaygeTs HaBBIKAMY aHAJIM3a
pe3yJIbTaToOB, MOJIYYEHHBIX C TOMOIIIbIO
COBPEMEHHBIX METOIOB 00pabOTKU
OHOJIOTHYECKOM M DKOJOTHUECKOM
HHPOPMALINH, TPUMEHEHHS TOTYICHHBIX
Pe3yAbTaTOB AJIsl HOATBEPKIACHUS WU
ONPOBEP>KEHUSI HOBBIX HJIEH

MK-4 criocoGHOCTh TEHEPUPOBATH
HOBBIE HJICH U METOINICCKHE
penreHus

2. Ilesib ¥ MeCTO AMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

I[I/ICI_II/IHJ'II/IHa «I'eneTnka MHUTOXOHAPHUAIIBHBIX 0oJIe3HEH» OTHOCHUTCS K BapI/IaTHBHOﬁ

4acTH, JUcuuIuiMHa o Beidopy b1.B.JIB 03.02.
[Ipu ounoii popme oOyueHMs AUCUMIUIMHA H3y4yaeTcs Ha 2 Kypce, B 3 cemectpe. [lpu

OYHO-3209HOU (hopMe 00ydeHUs TUCIUITIINHA IPEnoaeTcs Ha 2 Kypce, B 3 ceMecTpe.

HCJ'II)IO OCBOCHUA JHCHUIIIINHBI «I'eneTnka MHUTOXOHAPHUATTBbHBIX Oose3Hely SABIAETCH

U3y4YeHUe

TPYIIIBI

HaCJICACTBEHHBIX

3a00JICBaHUH,

CBA3aHHBIX C

nedekTamMu B

(GYHKIIMOHUPOBAHUM MUTOXOHAPUHN, TPUBOJSIIMMU K HAPYIICHUSIM dHEPreTUYeCKuX (YHKIMH B

KJICTKAaX 3YKapHuOTOB, B HAaCTHOCTU YCJIOBCKA




W3yuenne AUCIUILIMHBI IPOBOJIUTCS B paMKaX OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbl

MOATOTOBKA MAarucTpoB 1O HampaBieHuro moarotopku - 06.04.01 buosorus, npoduis

IIOArOTOBKH
HCCJ'IQI[OB&TCJIBCKOFI,

«['eneTnkay,

MPOEKTHOM,

N HaIlpaBJICHO Ha IIOATOTOBKY 06yqafoumxc;1 K Hay4YHO-
HaquO'HpOHSBOHCTBeHHOfI nu

OpraHu3aliMOHHO-

ynpaBnqueCKoﬁ, nez[aromquKoﬁ u I/IH(l)OpMaHI/IOHHO'6I/IOJ'IOFI/I‘ICCKOI71 JACATCIIbHOCTH.

st OCBOCGHHSI TUCIUTUIMHBI HEOOXOAMMBI KOMIETCHIIMH, C(OPMUPOBAHHBIE B paMKax

U3Yy4YECHUs
«MenuKo-TeHeTUYECKOe KOHCYIIbTUPOBAHUE.

CICAyromux  OUCHHUILIMH:

«luToreHeTuka,

«DyHKIIMOHAJIbHAS

FCHOMHUKA,

3. Coep:kaHue U CTPYKTYPa TUCUMILIMHBI (MOTYJIs1)
Coneprkanne paboueld mporpaMMBbl peaCcTaBieHo B [lpunoscernuu Ne 1.

4. @MoH/1 OLIEHOYHBIX CPEIACTB MO JUCIUIJINHE

4.1. [lepeyeHb KOMIIETEeHUMIA C YKA3aHUEM 3TANOB UX ()OPMHUPOBAHHS B poLecce
0CBOeHUs 00pa3oBaTe/ibHOM MporpaMmmbl. OnucaHue Mokas3arelieii U KpUTepueB
OlleHMBAHNS KOMIIETEHIIUI HA PA3JIMYHBIX 3Tanax ux (POpMHUPOBAHUSI, ONIMCAHUE IIKAJI
OlLleHUBAHMS

Kon u popmynuposka komnerernmu OIIK — 5 cnocodHOCTh NPUMEHATH 3HAHUE

HCTOPUM M METO0JIOTUH OMOJIOTHYeCKHX HAYK /UIsl pelieHus pyHIaMeHTATIbHbIX
NnpogecCHOHATBLHBIX 32124

Ortan
(ypoBens) | Ilmanupyemsble pe3yabTaThl 00yUYeHUS
OCBOCHUS (TIoKa3aTenu JOCTHKCHUS 33JJaHHOTO «He 3aureHo» «3a4TeHO»
KOMITETCH YPOBHS OCBOCHHS KOMIICTCHIIHI)
01707
3HaTh OCHOBHBIC OHOJIOTHICCKUE He 3HaeT ocHOBHBIC JleMOHCTpHpYET YBEpeHHOE
3aKOHBI UCTOPHUIO UX OTKPBITHS, OHOJIOTHIECKHUE 3aKOHBI 3HaHHE OCHOBHBIX
TepBbiii COBpPEMCHHBIC TPAKTOBKH U O0JIACT UX | MCTOPHIO UX OTKPBITHS, OHOJIOTHYECKUX 3aKOHOB,
ran MPUMEHEHU S, IPUHIIUAIIBEI METOJO0JIOTHH | COBPEMEHHBIE TPAKTOBKU U HCTOPHIO UX OTKPBITHS,
(ypoBeHs) OCHOBHBIX OMOJIOTHUECKHUX HAYK 005acTh UX MPUMEHEHHUS, COBPEMEHHBIE TPAKTOBKU U
MIPUHIIAIIB METOAO0JIOTHI 0071aCTh X IPUMEHEHUS,
OCHOBHBIX OHOJIOTHYECKUX TIPUHIIUITE METO0JIOTHHU
HayK OCHOBHBIX OHOJIOTHYECKUX
HayK
‘YMeTb NPUMEHATb OCHOBHBIE He ymeer npumeHaTh Ilonumaer u ymeer
OHOJIOrHYECKUE 3aKOHBI JUIsSl PELUCHHS | OCHOBHBIE OHOTIOTHUYECKHE MIPUMEHSTh OCHOBHbIE
THTHYHBIX 32184 NPOPECCHORAMBHON | sa10mp; sia pemenus GUOJIOTHYECKHE 3aKOHBI ISt
ACATCIIBHOCTH Ha OCHOBC TUITHYHBIX 3a7a4 pelIeHNsT THTMYHBIX 3329
BOCTIPOW3BEJICHUS CTAHIAPTHBIX . .
Bropoit ANTOPHTMOB, AHATH3HPOBATH npogeccHoHaTbHOM npogeCCHOHATBHOM
3Tan Pe3yIIbTaThl SKCIIEPUMEHTOB Ha JISATSIIBHOCTH Ha OCHOBE JIeATEIIPHOCTH Ha OCHOBE
(YpOBEHB) | COOTBETCTBHE OCHOBHBIM 3aKOHAM BOCTIPOW3BEICHUS BOCIIPOU3BEICHUS
6uonoruu CTaHJAPTHHIX AITOPUTMOB, CTaHJAPTHHIX AITOPUTMOB,
aHAIM3UPOBATh PE3YJIbTAThI AHAIM3UPOBATH PE3YIbTATHI
IKCIIEPUMEHTOB Ha AKCIIEPUMEHTOB Ha
COOTBETCTBHE OCHOBHBIM COOTBETCTBHE OCHOBHBIM
3aKOHaM OHOJIOTHH 3aKOHaM OHOJIOTHUH
BnaneTs NOHATUHHBIM 1 He BiageeT moOHATHIHBIM U Bnaneer u nemoHcTpupyeT
Tpetnit | TepmMuHONTOrHYECKIM arapaTOM TEPMUHOJIOTUYECKUM CaMOCTOSITETTEHOE
oran JIMCIMILINH, METO/[AMH HCCIEI0BAHHH anmapaToM IHCHMILINH, HpUMeHEHNE TIOHATHITHOTO U
(YPOBEHB) | GHONOTHYECKHX 0OBEKTOB

METOIaMU HCCIIEIOBAaHNNA
OMOJIOTMYECKUX OOBEKTOB

TEPMHUHOJOTUYCCKOT'O
afnmnapara AMCUUIUINHBI,




METO/bI UCCIIEJOBAHUI
OHOJIOTMYECKUX 00OBEKTOB

HAEH U METOAUYECCKUEC PCIICHUA

Kon u popmynuporka komrnerennuu IIK-4 cnocooHOCTh reHepUPOBATH HOBbIE

Oran
(ypoBens) | Ilnmanupyemsle pe3yabTaThl 00yUeHUS
OCBOEHHUS (ToKazarenyu JOCTHKEHUS 3a1aHHOTO «He 3auteHno» «3auTeHo»
KOMIIETEeH YPOBHSI OCBOEHUSI KOMIIETEHIIUI)
012071
3HaTh COBPEMEHHOE TOHUMaHHE He 3naer coBpeMeHHOE JleMOHCTpHpYeT YBEpeHHOE
[lepBriii TPUHIAIOB QYHKIMOHUPOBAHHS [NOHMMAHHE MIPUHLIUIIOB 3HAHHUE IPUHLIUIIOB
JTan JKUBBIX CHCTEM, OCHOBHBIC IPUHIUIEI | (QYHKIIMOHUPOBAHHUS KUBBIX (YHKINOHUPOBAHUS KHUBBIX
(YpoBeHB) | W METOHOJIOTHIO OMOJIOTHYECKUX HAYK | CHCTEM, OCHOBHBIC NPHHIUIBI | CHCTEM, OCHOBHBIC TIPHUHITHITBI
U METOJ0JIOTHIO 1 METOJ0JIOTUIO
OHMOJIOTHYECKUX HAYK OHMOJIOTHIECKUX HAYK
YMeTb_IpUMEHATh CHOBHBIE He ymeer npumeHaTsb [Honumaer u ymeer
HIPUHIHAIIBL 1 MCTONOJIOTHIO CHOBHBIC IIPUHLIUIILI U IIPUMEHSATh CHOBHBIE
Bropot OHOTOrMYECKUX HAYK JULst 5 METOIONOTUI0 OUOIOrMYECKUX | NPUHLMIbLI U METOAOIOIHIO
aTan TeHEPUPOBAHUS HOBBIX HJIEH U
. HayK JJIsl TeHEPUPOBAHUS OHMOJIOTUYECKHUX HAYK IS
(YpOBEHb) | METOAMYECKHE PEIICHUM . N
HOBBIX HJIeH U METOJAMUYECKUE | TEeHEPUPOBAHUS HOBBIX UICH U
pelieHui METOUYECKUE PELICHUN
Bnaners HaBbikamMu aHaIu3a He Bnageer HaBblkamu Bnaneer u nemoHcTpupyeT
PE3yJIbTATOB, IIOJyYCHHBIX C IIOMOIIBIO | agHanu3a pe3yiabTaToB, CaMOCTOSITEJIbHOE
COBPCMCHHBIX MCTO0B 06pa6OTI§H OJTyYEHHBIX ¢ TOMOIIBIO [PUMEHEHNE HABBIKOB
OHMOIIOTHIECKOM U IKOJIOTHYECKON
COBPEMEHHBIX METOJIOB aHanu3a pe3ysbTaroB,
HHPOPMALNH, TPHUMCHEHHS 6046 5 .
Tpemni MOy HeHHbIX Pe3y TBTATOB /TS 00paboTKN OMOJIOTMYECKONM U | TOJYUYEHHBIX C IOMOLIBIO
~ram TO/ITBEPIKICHUS WM OTIPOBEPIKCHHUS 9KOJIOTUIECKON HHPOPMALIUHK, | COBPEMEHHBIX METOIOB
(yposeH) HOBBIX UIEH MPUMEHEHHUS MOJyYEHHBIX 00pabOTKH OHOIOTHIECKOH U

Pe3yNbTaTOB IS
MOATBEPKICHUS WIIN
OIPOBEPKEHUS HOBBIX HJIEH

9KOJIOTHYECKOW HHPOPMALINH,
[IPUMEHEHHUS TTOJTyYEHHBIX
pe3yJIbTaToB AJIst
MOATBEPKICHUS WU
OIPOBEPKEHUS HOBBIX HJIeH

KpI/ITepI/ISIMI/I OILICHUBAHHUA AJId MaruCTpoOB ABJIAIOTCA OLICHKU, KOTOPBIC BBICTABIAIOTCA

mpernojaBaTeNieM 3a BUIbl JEATEIbHOCTH (OICHOYHBIE CPEICTBA) IO WTOTaM H3y4YeHUS
MOAyJel (pa3ienoB MHUCIMIUIMHBI). «3a4T€HO» BBICTABISETCSA, €CIIM MArucTp HMEET BCE
MOJIOKUTEIHHBIC OIIEHKH, «HE 3aUTEHO», €CIIM UMEIOTCS OICHKH «HEYIOBIECTBOPUTEIHHO» B
TE€YEHUU CEMECTpa.

4.2. TunoBble KOHTPOJIbHBbIE 32/IaHUS] UJIH HHbIE MATEPHAJIbI, HEO0X0AMMBbIE 1JI51 OLIEHKHU
3HaHI/ll7], yMeHHﬁ, HABBIKOB M OIIBITA ACATC/IBbHOCTH, XaPAKTEPUIYIOIIUX ITAIBI
(¢opMupoBaHUA KOMIIETEHIM B MpoLiecce 0CBOeHHUs 00pa30BaTeIbHOM NPOrPaMMBbI.
Meroanuyeckue MaTepuaJibl, ONpeae/soIe NPoueAypbl OeHUBAHUS 3HAHUN, YMEHHH,

KOMIIeTeHII M

HABBIKOB M ONbITA 1eSITEILHOCTH, XaPAKTEPU3YIOIIMX 3Tanbl GOopMHPOBAHUS

Oransl
OCBOEH

Pe3ynbTarsl 00yueHus

Komnerenuus

OrnieHOYHBIE CPEICTBA




us
1-i1 3HaTh OCHOBHBIE OHOJIOTHYECKUE 3aKOHBI OIIK - 5 NHnuBuayanbHbIi,
STarn HCTOPUIO UX OTKPBITHUS, COBPEMEHHBIE TPAKTOBKH IPYIIIOBOI OIpOC;
1 00JIaCTh UX MPUMCHCHUS, IIPUHIIUTIBI
METOJIOJIOTMU OCHOBHBIX OMOJIOTHUECKUX HAYK [INCbMCHHLIC OTBCTBIL Ha
3HaHuA BOIIPOCKHI; KOJIJIOKBUYM
3HaThb COBpPEMEHHOE MOHMMAaHHWE MPHUHIIUIIOB IIK-4 I/IH,Z[HBH,HyaHBHbeI,
(YHKIMOHUPOBAHUS JKUBBIX CHCTEM, OCHOBHBIC IPYIIOBOM OIPOC;
TIPUHITUITE] B METOAOJIOTHIO OMOIOTHYECKUX HaYK TECTHPOBAHUE;
IIMCBMCHHBIC OTBCTHI HA
BOIIPOCKHI; KOJJIOKBUYM
2-i YMeTh TNPUMEHSATh OCHOBHBIC OHOJOTHYCCKHE OIIK -5 I/IHI[I/IBI/II[yaJ'IBHbe/'I,
3TaIl 3aKOHBI Ul pelleHus] TUIWYHBIX 3334 IPYIIIOBO# OIPOC;
mpo()eCCHOHATIBHON JIEATCIHHOCTH Ha OCHOBE OUChMEHHBIE OTBETHI HA
VMeHmst | BOCIPOU3BENEHHUS CTaHAAPTHBIX ~ alTOPUTMOB, BOTIPOCHI; KOJTIOKBHYM
aQHAJIM3UPOBATh PE3YyJbTAThl OKCIEPUMEHTOB Ha
COOTBETCTBHE OCHOBHBIM 3aKOHAM OHMOJIOTHHU
YMeTp MNPUMEHATb CHOBHBIE NPUHLUUIBL U IK-4 Wanusu IIyaHLHLIﬁ,
METOJIOJIOTHIO  OWOJIOTHYEeCKHX  HAyK Ui rpyHHOBOP'I OIpoc;
TEHEPUPOBAHUSA HOBBIX HIEH U METOOUYECKHE TECTUPOBAHUE;
pemenmi IIMCbMEHHBIE OTBETHI HA
BOIIPOCKHI; KOJJIOKBUYM
3-# Brnanerp TNOHATUHHBIM M TEPMHUHOJIOTHYECKUM OIIK -5 )% 08910705 I[y&lJ'ILHBIfI,
3TaIl anmapaToM JUCIUIUIMH, METOJaMH HCCIIeI0BaHuI IPYIIIOBOM OIPOC;
OUONOrHYeCKHX 00BEKTOB OUCBMEHHBIE OTBETHI HA
BJIa)Z[CT BOIIPOCKHI; KOJJIOKBUYM
b Bnanerp HaBbIKaMU aHalu3a pe3yJIbTaTOB, K-4 WNHnuBunyanbHbIi,
HaBBIKA | MOJYYEHHBIX C TOMOUIBIO SOBpeMeHHLIX MeTE)L[OB IPYIIIOBO# OIpOC;
MU 00pabOTKK OMOJIOTUYECKOM U IKOTOTUICCKOM
HHPOPMALINH, TPUMEHEHHS OTYICHHBIX TECTUPOBAHNC,
Pe3yAbTATOB AJISl HOATBEPKIACHUS WU MACBbMEHHBIC OTBCTBI HA
ONPOBEP>KEHUSI HOBBIX HJIEH BOIIPOCHI; KOJIJIOKBUYM

4.3. PeliTHHT-TVIaH IUCHUILIMHBI (IPH HEOOXOIMMOCTH)

PeitTuHr—11aH y MarucTpoB He MPEyCMOTPEH.

DopMoii MPOMEKYTOUHOM aTTeCTAIlUU MO AUCHUILTHHE «[ eHeTHKa MUTOXOHAPUATBHBIX
0O0JIe3HEY ABISAETCH 3a4ET.

IIpumepHbIe BONPOCHI K 3a4eTy

NookrwbdPE

Hcropus uccienoBanus MUTOXOHIPUI
CrpykTypHbIe U (DYHKIIMOHATBHBIE 0OCOOCHHOCTH MUTOXOHIPUH
Brigenenne mt/IHK

Opranuzanys MUTOXOHIPHATBHOTO T€HOMA
CpaBHeHME XapaKTEPUCTHUK SIIEPHOTO U MUTOXOHAPUATILHOIO TEHOMA YEJI0BEKA.
I'enernueckue ¢pynknuu Mt IHK.
Okcmpeccuss MT/IHK. Cambridge reference sequence (KemOpumkckas crpaBoyHast

MOCJIE0BATEIBHOCTB ).
8. Hacnenosanue mt/IHK.
9. Myramun B MTIHK, pemaparust u CKOpoCcTh IBOJFOIUH MUTOXOHAPHAIEHOTO TEHOMA.

10. S nepHO-MUTOXOHAPHATIEHBIN OOMEH.
11. CBa3b cTpykTypsl U pyHkumit MTIHK.

12. Cerperanus mutoxonapuansHoit JIHK.




13. MuroxonapuangbHble nuTonaTiu. OOmas xapakTepucTHKa.

14. 3a0oneBaHus, CBS3aHHBIE C TOYEYHHIMA MYTAlUSIMH B MHUTOXOHAPHAIBHBIX TEHaX
cyobequnui apixatensHoi rernu (LHON).

15. 3a0oneBanusi, CBS3aHHBIC C TOYCYHBIMA MYTAISIMH B T'eHaX MUTOXOHApUanbHbIX TPHK
(OXPHOS, MERRF, MELAS).

16. 3ab6oseBanusi, cBsizanHbie ¢ oOmmpHbIMU Aenenusimu B MTIHK(CPEO, cunapom ITupcona
(PS) u KSS).

17. SInepHO-MUTOXOHAPHAIIEHBIE B3AUMOOTHOIIICHHS.

18. I'eHbl, KOOUPYIOIIME CTPYKTYpHbIE KOMIIOHEHTHI KOMILUIEKCOB JIBIXaTCIILHON MU
MUTOXOHJIPUH.

19. Henocrarounocts kodu3uma Q10.

20. I'enpl, Kogupyromue GpaxTopbl COOPKH KOMIUIEKCOB.

21. I'enbl, Baustomue Ha ctabmibHOCTh MT/IHK.

22. I'eHbl, KOAUPYIOIINE MUTOXOHIpUaIbHBIE (PaKTOpbI, KOCBEHHO cBsizaHHBIe ¢ OXPHOS.

23. BrlsBiieHUE sIIEPHBIX TEHOB-KaHMIATOB B cirydasx 6onesneir OXPHOS.

24. «BTopruHbIe MUTOXOHJIpHAJIbHBIC 3200JICBAaHMS», BKIIOUYAIOIIAE HAPYIICHHE KICTOYHOTO
9HEProoOMeHa KaK BaYKHOE 3BEHO (JOPMUPOBAHUS TATOTCHE3A.

25. MUTOXOH/IPHH U TIPOLIECC CTApEHUSI.

26. TTogxoapl K JICUSHUIO MUTOXOHIPHATLHBIX OOJIC3HEH.

Kpurepun ounenumBanus. MarucTtpant moJlydaeT «3auyT€HO» IO JUCLUIUIMHE
«I'eHeTMKa MUTOXOHAPHATIBHBIX 00JIe3HEI», €Clii CMOTI' 1aTh HOJHbIE, pa3BEPHYThIE OTBETHI
Ha BCE BOIPOCHI, U €CIIM UMEET I0JIOXKUTEIbHBIE OLIEHKH 110 BCEM BUAAM TEKYIIETr0 KOHTPOJIS,
OLIEHKA «HE 3a4TE€HO» BBICTABIISIETCS, €CJIM MAaruCTPAaHT HE CMOT JaTh IOJIHbIE OTBETHI Ha BCE
BOTIPOCHI U/WJIM UMEET HEYAOBJICTBOPUTEIILHBIC OLIEHKH 110 33/IaHUSM TEKYIIEro KOHTPOJIS

OcBoeHure TUCIUTIIMHBI POBOJAUTCS B XOJE JICKIIUH, TPAKTUUCCKUX 3aHITHHN U
BHEAYIUTOPHOI CaMOCTOATEIbHOU PabOThI CTYICHTOB.

BreaynuTopHas camocTosiTenbHast paboTa OCyIIECTBIISIETCS B CIEAYIOMMX (hopMax:

1. moAroTOBKAa K CEMUHAPCKUM 3aHATHUSM,

2. BBITIOJIHEHUE TBOPYECKOTO 3a/IaHUS;

2. CcaMOCTOATEIbHOE U3YUYEHHE TEOPETHUECKOr0 MaTepuana MpH MOArOTOBKE K
KOHTPOJIbHBIM paboTaM, TECTUPOBAHHIO U KOJUIOKBUYyMaM.

3. TOATrOTOBKAa K UTOTOBOMY KOHTPOIIIO.

CaMocTosTenbHy0 paboTy M0 IUCHUIUIMHE CIIeTyeT HAUMHATh Cpas3y Mociie
YCTaHOBOYHOM JieKiuHu. J[J1s1 paboThl HEOOXOAMMO 03HAKOMHUTHCS ¢ YUSOHBIM IJIAHOM TPYTIBI U
YCTaHOBUTH, KAKOE KOJIMYECTBO YaCOB OTBEJICHO YUCOHBIM IIJIAHOM B IIEJIOM Ha U3yUYEHUE
JTUCITUIIMHBL, HA Ay JUTOPHYIO paboTy, Ha MPAKTUYECKUE H CAMOCTOSATEIbHBIC 3aHATHUSI.

Texymuii KOHTPOJIb OCYLIECTBIIETCS TI0 BOIPOCAaM CEMMHAPCKUX 3aHATHH,
BBITIOJTHEHUS] TBOPUECKOT'0O 3aJ]aHusl, pyOeKHbIN KOHTPOJIb OCYIIECTBISETCS M0 BOIPOCaM
KOJUIOKBUYMOB U C TIOMOIIIBIO TECTUPOBAHHUS

Bomnpocsl k ko/u10okBUYMY Nel
1. Brigenenune mt/IHK
2. Opra"u3anusi MUTOXOHIPHAITFHOTO TeHOMa
3. CpaBHEHHE XapaKTEPUCTUK SJEPHOTO U MUTOXOH/PUAIBHOTO FeHOMa YelIOBeKa.
4. Tenermueckue pynkunu Mt IHK.
5. Okcmpeccuss mMT/IHK. Cambridge reference sequence (KemOpumkckas crpaBoyHast
MOCJIEI0BATEIBHOCTB ).
Hacnenosanue mt/IHK.
7. Myranuu B MT/IHK, penapaiuist 1 ckopocTb 3BOJIIOLNN MUTOXOHIPHAILHOTO T€HOMA.

o



Bonpocs! k kos1okBHYMY Ne2

oL E

o

7.

SAnepHO-MUTOXOHIPHAIBHBIA OOMEH.

CBs3b cTpykTypsl ¥ QpyHKimit MTIHK.

Cerperanus mutoxonapuanbHoit JTHK.

MuTtoxoHapuanbHble nuTonatun. O0Ias XxapakTepuCTHKA.

3a0osieBaHUs, CBSI3aHHBIE C TOYEYHBIMH MYTAallUSIMH B MHUTOXOHAPUAIBHBIX T€HaX
cyobequnui apixatensHoi mernu (LHON).

3a0osieBaHUs, CBSI3aHHBIE C TOYEUHBIMM MYTalSIMH B T€Hax MUTOXOHApuanbHbIX TPHK
(OXPHOS, MERRF, MELAS).

3aboneBanus, cBsa3anHbie ¢ oomupHbIME nenerusmMu B MTAHK(CPEO, cunapom Iupcona
(PS) u KSS).

Bonpocsl Kk kos1okBUYMY Ne3

27.
28.

29.
30.
31.

S nepHO-MUTOXOHAPHUAIBHBIE B3AUMOOTHOIIIEHUS.

['enbl, komgupyrolme CTPYKTYpPHbIE KOMIIOHEHThl KOMIUIEKCOB JIbIXaTEIbHOW IENHU
MHTOXOHJIPUH.

Henocrarounocts kosH3uMa Q10.

I'enbl, komupytromue GakTopbl COOPKH KOMIUICKCOB.

I'enb1, Bausronme Ha cradbmibHOCTh MT/JHK.

32. I'eHbl, KOAUPYIOILIHE MUTOXOHAPHAIIbHBIE (PaKTOPbI, KOCBEHHO cBsi3aHHbIe ¢ OXPHOS.
33. BrisiBiieHUE SAEpHBIX T€HOB-KaHIUAATOB B ciiydasax OomnesHeit OXPHOS.
Ilnan ceMUHAPCKUX 3aHATHH
Cemunap Nel
Murtoxonapuu. MUTOXOHAPHAIbHBIN T€HOM.
1. Tlpoucxoxnaenue, CTpyKTypa, GyHKIMH MUTOXOHApUi. CTpoeHne n (pyHKIIMOHUPOBAHHE
JBIXaTEJIbHOM LIeTI MUTOXOHIPHUM.
2. MuroxoHapuanbHbelii TeHOM. (OCOOCHHOCTH MHUTOXOHAPHAIBFHOTO  HACIEAOBAHMUSL.
CrpykTypa, pazMep MT F'eHOMa pa3JInyHbIX OpraHnu3moB. I'enetnueckuii kog Mt/ JHK.
3. MuTOXOHAPHAIBEHBINA TE€HOM: PEIUTHKALNS, TPAHCKPUTIIHS, TPAHCIISAIIS
Cemunap Ne2
Hcnonb3oBanune ucciaenopannii MTIHK B nonyisinmoHHOM reHeTnke
1. Ckopocts nHakoruienuss mytanuii B MTIHK. ®dunorenernueckuit anamm3 MtJHK n
MEINAHHBIE CETH.
2. Wzydenue panHel 3BONIONNHU YeioBeka. 3acenenne EBpasun no qanaeiM MT/JHK
3. ®unorenus u HoMeHkiarypa Mt/ JHK

Cemunap Ne3 (KosutokBuym)
HacaeacTBeHHbIe CHHAPOMBI, 00YCJOBJIEHHbIe MYTAMSIMH T€HOB, OTBETCTBEHHBIX 32
MHUTOXOH/PHAJIbHbIE OeJTKH:

4. 3aboneBaHus, CBSI3aHHbIE C TOUYEYHBIMH MYTALMUSIMH B MHUTOXOHAPUANBHBIX TI'e€HaX
cyowvenunmi apixareiaproi renu (LHON).
5. 3aboneBaHusl, CBA3aHHBIE C TOUEYHBIMHU MYTAIIMU B TeéHax MUTOXOHJpHalbHbIX TPHK
(OXPHOS, MERRF, MELAS).
6. 3aboneBanms, cBs3aHHble ¢ oOmmpHBIME aenenusmMd B MTAHK(CPEO, curapom
[Mupcona (PS) u KSS)
Cemunap Ned
SlnepHbI TeHOM U MUTOXOHAPHAJIbHbIE 00J1e3HH:
1. SnepHO-MUTOXOHApPHATBHBIE B3AUMOOTHOILICHHS.
2. T'eHpl, xomupyrommue CTPYKTypHbIE KOMIIOHEHTHI KOMIUIEKCOB [IBIXaTEIbHON IeIH
MUTOXOHIPUH.
3. Hemocrarounocts kosu3uma Q10.



4. Tensl, kogupyroue (hakTopsl COOPKH KOMIUIEKCOB.
5. T'ensl, Bausronue Ha cradbmibHOCTH MT/IHK.
6. T'enbl, KoaMpYIOLIME MUTOXOHIPHATIbHBIE (PaKTOpPBI, KOCBeHHO cBa3aHHble ¢ OXPHOS.
7. BrbIsSBICHUE AIEPHBIX TEHOB-KaHIUAaTOB B cirydasx 6ose3neir OXPHOS.
Cemunap NeS

MuTtoxoHapuum u mpouecc crapenus. /JuarHocTuka W JieyeHHe MHUTOXOHAPUATBHBIX
3a00J1eBaHHIT
1. MUTOXOHIPUH U IPOLIECC CTAPEHHUS

2. «BropuuHble MUTOXOHAPHAIIbHBIE 3200I€BaHU, BKIIIOUAIOIIUE HAPYIIEHHE KIETOYHOTO
SHEprooOMeHa Kak BaKHOE 3BeHO (popmupoBaHus mnaroreHesa (bone3num coemumHUTETHHON
TKaHW, CHHJPOM XPOHUYECKOW ycTanocTH, Immkoreno3, IleyeHouHnass HEZOCTaTOYHOCTH,
Huaber, Paxut u np.)

3. Tloaxoasl K JI€UYEHUI0O MHUTOXOHApUANIbHBIX 3a0oneBaHuil (HeoOXoauMocTh y4HMTHIBATh
BO3MOYKHOCTh JUCHYHKIMH MHUTOXOHApHUH, [IpoBeaeHne 4deTKOH aeMapKaluio MeExXIy
nepBuuHbIM nedektom B MTJIHK um BrOopmunbiMu nHapymenusmu OXPHOS, BbI3BaHHBIMEU
MYTalUsIMH B SIICPHOM T'eHOMe. Pe3yinbpTaTel OMOXMMHUYECKUX aHAIN30B. J[aHHBIE O HATMYUU Y
ManueHTa MUTMEHTHOM peTuHonmaTuu. Muorpaduueckoe wucciaeloBaHUE, MHUKPOCKOMHS
o6uontaroB M. OOHapykeHHe W3BeCTHOW miau HoBOM MyTtamuu B MTIAHK. Kosuszum Q10
(CoQIO), Kpeamungpocgham. Bumamunwt epynnot B. Aumuokcudanmoi)

KpuTtepun onieHKn ceMMHAPOB M KOJVIOKBUYMOB:

- KOTJINYHOY» BBICTABJISIETCS MaruCTpaHTy, €CJIM OH J0JI ITOJHBIN U BEPHbII OTBET Ha BCe
BOIIPOCHI.

- «XOPOILIO» BBICTABIISAETCS MAarUCTPAHTY, €CJIM OTBETUJI ITOYTH Ha Bce Bonpockl. [Ipu oTBere
Ha BOIPOCHI JI0ITyCKAET HErpyOble OLIMOKU 1 HETOUHOCTH.

- «yJIOBJIETBOPUTEJILHO» BBICTABIIAETCS MaruCTPaHTy, €CIU OTBETUI Ha MeHee ueM 50%
BorpocoB. [Ipu oTBeTe Ha BOMPOCHI TOMYCKAET OMHUOKH U HETOYHOCTH.

- HEY/I0BJIETBOPUTEIHLHO» BBICTABISETCS MAaruCTPaHTy, €ciIu OTBeTUI Ha MeHee ueM 30%
Bonpocos. [Ipu oTBeTe Ha BOIIPOCHI JOMYCKAaeT IpyOble OIIMOKN U HETOYHOCTH.

W3ydyenne IUCHMIUIMHBI 3aBepuiaeTcs pPyOSKHBIM KOHTpPOJIEM B BHUIE TeCTHPOBAHMS.
KonnyecTBo 3amaHuii B TecTe KpaTHO YMCIYy KOMIETEHIUH, (OPMHUPYEMBIX B XOJ€ HU3Yy4EHUS
quciumuinHbel. Ha oneHky creneHu cOpMUPOBAHHOCTH Ka)JA0M KOMIETEHIMH HpU pyOexKHOM
KOHTposie oTBoauTCs He MeHee 10 Bompocos. Uucno mpaBuiibHbIX OTBETOB OT 45 1o 59%
COOTBETCTBYET HaYaJIbHOMY (IIOPOrOBOMY) YPOBHIO OBJIaZieHHs] KomneTeHuuei, ot 60 1o 80 % -
0a30BOMY YpOBHIO, OT 81 1o 100 % - mnoBblIEHHOMY (IPOJBUHYTOMY) YPOBHIO
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMH.

le/IMepl)I 3aJaHui pyﬁemﬂoro TecTa Mo AucuUUILUIMHe «I'eHeTHKA MUTOXOHAPHAJBHBIX

0o0J1e3HeI»
1. MwuToxoHapHAJIbHBIE 32001€BAHHA
a) mepenaroTCs TOJIBKO MO KEHCKOM JIMHUMU K JIETSM JKSHCKOTO T0JIa
b) nepenarorcst TOIBKO MO KEHCKOW JIMHUH K JETAM 000MX MOJIOB
C) MepemaroTCs TOJIBKO IO KEHCKOM JIMHUHU K JETAM MYKCKOTO I10JI1a
d) mepemaroTcs TOMBKO MO MY>KCKOM JIMHUH K JAE€TAM 00OUX TIOJIOB
2. MUTOXOHIPHAJILHBI F€HOM YeJI0BeKa
a) OpmHa U3 XPOMOCOM B COCTaBE SIEPHOTO FreHOMA
b) npencrasieH coOCTBEHHBIM T€HOMOM, ITPEACTABICHHBIM KOJIbIEBOI XPOMOCOMOIi 1iHON B 16569 11.H.
C) mpeacTaBieH COOCTBEHHBIM F€HOMOM, NPEACTABICHHBIM JIMHEHHOH XpPOMOcoMoii 1ynHOH B 116569 m.H.
d) mpexacraBieH COOCTBEHHBIM FEHOMOM, MPEJICTABICHHBIM KOJILLEBOH XPOMOCOMOii [utnHOM B 116569 1n.H.
3. TlepBble HAOJIOAeHUSI MUTOXOHIPHUIA B MOMEPEYHO-TOJI0CATHIX MBIIIIAX ObLIH CAeTAHBI
a) Xewnie
b) Kémnukep
C) AnbTMaHH
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barcon

B mT/IHK

CKOpOCTh MyTHPOBAHUS BBIIIE, YEM 110 CPABHEHUIO C SACPHBIM T€HOMOM
CKOpOCTh MyTHPOBAHHS HE OTIMIACTCS OT SICPHOTO TeHOMaA

MyTauuu KpaiiHe peaku

ITaToreHHBIC BapUAHTHI HE OOHAPYIKCHBI

CkoJbko renoB B MT/IHK

39

137

37

41

Kakoii koMIIeKkce AbIXaTeIbHOM Lenu He uMeeT cyObeauHuL, koaupyembix B MTIHK
i

Vv

AV

1

Kommiekce | gpIxareabHo# menu

B COCTaB BXOJAT CCMb U3 13 TOJIMIICTITUIOB (NADH-I[GFI/I,HpOFeHEBLI — KO3H3UM Q,OKCH[[OpeZ[yKTa?:LI; 10

npyroit Homenkiarype — NADH-yOHX1HOH OKCHIOpEyKTa3bl)

BXOJIUT OJIMH IIII, IPECTABISACT CO00i HUTOXpOM D(KO3H3MM Q — HUTOXPOM ¢ OKCHIOPEIYKTa3bl; IO
JPyToil HOMEHKJIAaType — yOUXUHOI-IIUTOXPOM C OKCHIOPETYKTa3bl)

B COCTaB BXOJAT TPH I (IIUTOXPOM € OKCUAOPEIYKTa3bl)

B cocTaB BXoAT nBa i (AT®-cuHTETa3bI)

Kommiaekc |11 aprxareapHoi nemnu

B cOcTaB BXoIAT ceMb u3 13 momumentuaoB (NADH-gernnporenass — k03H3uM Q,0KCHIOPEIYKTa3bL; TIO

npyroit HomeHkIatype — NADH-yOuXnHOH OKCHIOPEIyKTa36l)

BXOJUT OJVH III, IPECTABISIET COO0M HUTOXPOM D(K09H3MM Q — LUTOXPOM ¢ OKCHIOPEITYKTa3bl; IO
JpYyTOii HOMEHKJIAType — YOMXHHOI-ITUTOXPOM ¢ OKCHAOPEAYKTa3bI)

B COCTaB BXOJAT TPH I (IIUTOXPOM € OKCUAOPEIYKTa3bl)

B COCTaB BXOJAT /Ba nil (AT®D-cuHTETa3bI)

I'eneTn4yeckuii KO MUTOXOHAPH A

YHuBepcanbHbIN

Heckomnpko oTaMyaeTcs 0T YHUBEPCAIBHOTO

MoxeT OBITh Pa3HBIM B IIPEAEIAX OJHOI MOJIEKYJIBI

OTtnyaeTrcs OT YHUBEPCAIBHOTO, HO HICHTHUYCH SACPHOMY I'€HOMY YeJI0BeKa

. 24 rena MTIHK, KoTOpBbIE HE KOAUPYT MOJIUNIENTHIBI

KomupyTt pPHK muroxonapuit

Konupyror TPHK Mutoxonnpuit

22 xogupytoT pPHK, a 2 — TPHK mutoxonapuii
22 xomupytot TPHK, a 2 — pPHK mutoxonnpuit

. KonTponbnas obnacts niu D-netas

B MTIHK Hexoaupyoomuid yuacToK MpOTSHKEHHOCTHIO B 1,1 T.I1.H., TJIe pacloIOKeH CalT MHUITHAITUU
perunkanmu Jekroi nenu Mt/JHK

B MTIHK Hexoaupyoomui y4acToK NPOTSHXKEHHOCTHIO B 1,1 T.ILH., Tl pacloNIo’KeH CAlT HHUITHAITTH
peruikanuu Tsxenoi nenu MmtIHK

B MTAHK xoaupyoomuii yyacToK NpOTS>KEHHOCTHIO B 1,1 T.IL.H., TJIe pacnoioKeH CalT MHULUALUU
perunkanmu Jgekroi nenu MtJHK

B MTAHK xoaupyomuii y4acToK NpOTS)KEHHOCTHIO B 1,1 T.I.H., TJ€ pacnoloKeH calT MHULUALUU
pemnkanuu Tsokenoi uenu Mt AHK

. B KJIeTKkax yejgoBeKa

MosxeT OBITh TONIBKO 0Ha Mojekyna MTJHK

MoskeT coltepiKaThCst OOJBINBINTOE KOTMUECTBO Komuid Mosiekyn MTJHK
He conepxurcs mtIHK

MT/IHK He xogupyet Genkn

. Uto Takoe CHYKJEOUT» B MUTOXOHAPUAX

I'enernyeckuii MaTepuai qyKepoaHbIX OaKTepHi
OpnHa xonsneBas monekynaa MTIHK

Heo6onbmme knactepst mmo 2-10 monexyn mtIHK

Bonemmue knacrepst no 100-200 monexyn mT/IHK

. I'pynmna cxoxux ranjioTHnoB, MMe0NUX 0011ero npeaka, y KOrToporo B 000UX ranjoTunax uMeJa

MeCTO O/IHA M Ta 3Ke MYTALMS - OIHOHYK/JIeOTUAHBIH MoJMMOpdu3m
Tannoxmnactep



b)

c)
d)

15.

a)

b)
c)

d)

16.
a) wmrIHK He comepkuT GpparMeHTOB SIIEPHOTO TeHOMa, HO B saepHoit JIHK MoxkHO 0GHApYKUTH

a)

b)

c)
d)

21,

a)

b)
c)

22,

Tammnotun

T'enom mTJHK

Tamorpynma

Cxopocts mytanuii B MTIHK B coTHH pa3 Bbilie, yeM B siaepHoii JHK Bo3moskHble NpUYHHBI:
IMocTosIHHOE IPOU3BOICTBO TAK HA3BIBACMBIX «PEAKTHUBHBIX KUCIOpOAHBIX dacTui (ROS - reactive
oxygen species), KOTOpbIE SBIISIOTCS TOOOYHBIMU IPOAYKTaMH ITpU paboTe JbIXaTeIbHON e U MOTY T
OBITh aKTUBHBIMU MyTareHaMu

Bonee auskas rounocts perukanuu JJIHK u menee akkypatnas penapanus JJHK B Mutoxonapusix
OrtcyrcrBue ructoHoB B MTJHK MosxeT 00yciioBIMBaTh ee OONBIIYIO JOCTYITHOCTD ISl ISHCTBHS
PEaKTUBHBIX KUCIOPOJHBIX YACTHUIl U APYTUX MyTarcHOB

Bce oTBETHI MOTYT OBITH BEPHEI

SInepHO-MHUTOXOHAPHAJIBHBII 00MEH Y MJICKOIIUTAKIIUX

3aMETHOE YUCI0 UHCcepuui ¢ xapaktepHoil 1uist MTAHK nocnenoBaTenbHOCTEIO

b) wmt/IHK He comepxur GpparMeHTOB sepHOTO reHoMa, B simepHoit JJHK Hukorma He oOHApYKUBAIOTCS

xapakrepHsble 11 MTAHK nocnenosatensHocTH

c) Iocrosiuro npoucxoxut obmen yuactkamu MTIHK u siepHoro remoma
d) Bce oTBETHI MOTYT OBITH BEPHBI

Bo3moxna au pexomOnnanus MmT/IHK yenosexa?

Ha, perynsipHo

m1/IHK denoBeka B HOpMe He IpeTepIeBacT MEKMOJIEKYIISIPHOI peKoMOHHAIMN

He umMeeTcs 10CTOBEPHBIX TaHHBIX

Bce oTBeTH MOTYT OBITH BEpHEI

HopmanbHble 1 aHOMaJIbHbIe KONIMU MUTOXOHAPHAJIBLHOIO F€HOMA 110 Mepe pa3BUTHS SMOPHOHA
ITopoBHY pacnpenenstoTcs o AOUEPHUM KIETKaM

He o6s13aTensHO TOPOBHY pacnpeAemstoTCs o JOYSPHUM KIIEeTKaM

JouepHss kieTka MOXeT mosyduts MoJiekynbl MTIHK Tonbko onHoro tuma

AHomanbHble Koy MoJiekysl MTIHK snuMuHupyroTces B mpouecce KIETOUHOTO ACICHUS
I'eHeTH4YecKkas reTepOreHHOCTh MONYJISIUM MUTOXOH/APHIA Y HEKOTOPBIX HHIAUBHIYYMOB - 3TO
['eTeponnazmus

lannotun

I'eTepo3urorHocTs

I'eTeporennocts

LHON (Leber's hereditary optic neuropathy) nacneacrsennas 3pureiibHasi (ONTHYECKAs)
Heiiponatus [HeBponaTus| Jlebepa oTHOCHTCS K

3aboneBaHUsAM, CBI3aHHBIM C TOUCYHBIMHA MYTAIMSIMA B MUTOXOH/IPHATIBHBIX TeHaX CYObEIIHHAL
JIbIXaTEJIbHOH LenH

3aboneBaHUsAM, CBSI3aHHBIM C TOYCYHBIMH MYTAIMSIMHA B TeHAX MUTOXOHIpHATEHEIX TPHK
3aboneBaHUsAM, CBSI3aHHBIM C OOIIUPHBIMH JICICIUAME B MUTOXOHApHainbHO# JJHK
3a0oseBaHUAM, CBA3aHHBIMU C MyTALUSIMH AJICPHBIX TCHOB

Cunapom MERRF (anri. Myoclonic Epilepsy with Ragged Red Fibers, muokionnueckas
MUJIENCHS ¢ PBAHBIMHM MbIIIEYHBIMU BOJIOKHAMM) OTHOCHTCS K

3abo0sieBaHUSAM, CBS3aHHBIM C TOYEUYHBIMU MYTAIUSIMHA B MUTOXOHAPHAIILHBIX Te€HAX CYyOheINHUI]
JIBIXaTEJIbHOM LIEH

3aboneBaHUsAM, CBSI3aHHBIM C TOYCYHBIMHI MYTaIlUsIMH B T€HAX MUTOXOHApHaIbHEIX TPHK
3aboneBaHUsAM, CBSI3aHHBIM C OOIIUPHBIMH JICICIUIME B MUTOXOHApHainbHO# JJTHK
3a0oneBaHUAM, CBI3aHHBIMU C MYTALUSAMHU SICPHBIX TCHOB

Cunapom MELAS (anra. Mitochondrial encephalomyopathy, lactic acidosis, and stroke-like episodes

— «MHUTOXOHAPHAIBHASA JHIEPATOMHONATHSA, TAKTATANKUI03, HHCYJIbTONOA00HbIE YIIU30bD»)
OTHOCHTCH K

3aboseBaHUsAM, CBA3aHHBIM C TOUEYHBIMH MYTAIMSIMA B MUTOXOHIPHUAIBHBIX T€HAX CYOBEINHUI]
JIBIXaTeJIbHOM IETTH

3aboneBaHNAM, CBI3aHHBIM C TOUEYHBIMH MYTAIMSIMUA B TeéHaX MUTOXOHApHanbHeIX TPHK
3abomneBaHNsAM, CBA3aHHBIM C OOIIMPHBIMY JIENEIUIMH B MUTOXOHApHanbHOH JTHK
3abomneBaHNAM, CBA3aHHBIMU C MyTALUSIMH SJCPHBIX TCHOB

KSS — cunapom Kepnca-Ceiipa oTHOCHTCSI K

3abosieBaHUsAM, CBSI3aHHBIM C TOYEYHBIMH MYTalUsIMA B MUTOXOH/IPHAJIbHBIX T€HAX CYOheIMHHAI]
JIBIXaTENbHON LEenH

3a0oeBaHMsAM, CBSI3aHHBIM C TOYEYHBIMH MYTalMsIMH B TeHaX MUTOXOHApHAIHBIX TPHK
3abosieBaHUsM, CBSI3aHHBIM C OOIIMPHBIMY JIENeNUsAMH B MUTOXOHApHaipHoi JJTHK
3abosieBaHUAM, CBSI3aHHBIMU C MYTAIUSIMH SIEPHBIX [CHOB

CPEO — xpoHnyeckasi nporpeccupyomas oprajibMonjaeruss OTHOCUTCS K
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a) 3aboseBaHMSM, CBSI3aHHBIM C TOYCYHBIMH MYyTAMSIMH B MUTOXOHAPUAIBHBIX TeHAX CyObEANHHUILL
JIBIXaTEIbHOM 1IETTH

b) 3aGoneBanusM, CBA3aHHBIM C TOUYCYHBIMU MYTALMSIME B T€HAaX MUTOXOHApUansHbIX TPHK

C) 3aboseBaHUsIM, CBSI3aHHBIM C OOIIMPHBIMH NETICIUAME B MUTOXOHApHansHoi JIHK

d) 3aboseBaHusM, CBSI3aHHBIMHU C MYTALIMSIMU SIICPHBIX TCHOB

25. MyTanuoHHas Harpy3ka (Ha NPaKTHKe — CTeleHb reTeponjia3Muy Mo OJHOI WIH HeCKOJIBKHM
myTtanusaMm B MTIHK) B MuoumnTax

a) TPSIMO COOTBETCTBYET YAaCTOTE KIMHIUeCKUX mposiBiernii MELAS u MERRF

b) He cBs3aH MpsAMO COOTBETCTBYET YacToTe KIMHNUecKuX mposieiaenniit MELAS u MERRF

c)
d) 3aboseBaHusIM, CBSI3aHHBIM C OOLIMPHBIMH ETICHHUAME B MUTOXOHApHANbHOU JTHK
e) 3aboseBaHUsIM, CBSI3aHHBIMHU C MyTALUSIMH SICPHBIX TCHOB

Kpurtepuu onenku recra:

- OTJINYHO» BBICTABIISICTCS] MATUCTPAHTY, €CJIM OH OTBETHJI Ha BCE BOIIPOCHI MU JIAll
MaKCHMYM 2 HEBEPHBIX OTBETA.

- «XOPOILIOY» BBICTABISIETCS MArMCTPAHTY, €CII OH JaJl MeHee 7 HeBEPHBIX OTBETOB

- «yJIOBJICTBOPUTEIIHHOY» BBICTABIISICTCSI MArUCTPAHTY, €CJIM OTBETHJI Ha MeHee ueM 50%
BOITPOCOB.

- HEY/IOBJIETBOPUTEILHO» BBICTABIISICTCS MAaruCTPaHTy, €CIi OTBeTUI Ha MeHee yeM 30%
BOITPOCOB.

5.YueOHO-MeTOAUYeCKOEe U MH()OPMAIIMOHHOE o0ecneyeHue U CIIUTITHHbI
5.1. IlepeyeHb OCHOBHOI1 U IOTIOJIHUTEIbHOI y4eOHOM JINTepaTypbl, HeOOX0AUMOM 1151
OCBOEHMS TUCIUIIHHBI
OcHoBHas JiMTEpaTypa:
1. OCHOBBI T€HETHKHU 4elloBeKa [DIeKTpoHHbIN pecypc] : yueb. mocodbue / baml'y; . /.
Hanpipmumza [n ap.] — Ya : PHUIL] baml'y, 2014
URL :https://elib.bashedu.ru/dl/read/NadyrshinaOsnovyGenetiki.pdf
2. Axynenko JI.B. [ u ap.]. Meauuunckas renetuka — M.: I'DOTAP — Menua, 2015. — 192
c.: mi. — bubimoreka baml'y, AGonement Ne3, 24 sk3emrusipa.

JlonoJIHMTeIbHAS JIUTepaTypa:

1. Kumynes, N.®. Obmas u MoneKyJsipHast reHeTuka [DnexkTpoHHbslid pecypc| / Kumyes
N. ®. — HoBocubupck: Cubupckoe yHHMBepcUTeTCKoe wu3aarenbctBo, 2007 .— 480c.
URL :http://www.biblioclub.ru/book/57409/
2. Menaununckas 6uosiorus u oOmias TeHeTuka [DneKTpoHHbIi pecype] : Yuebnuk / P. T'.
3asu [m gp.] .—  Mwusck :  Beicmas  mkoma, 2012 .— 496 c.
URL :http://biblioclub.ru/index.php?page=book&id=144379&sr=1

3. Kypuanos, H.A. ['eHeTnka yenoBeka ¢ OCHOBaMH OOIIEH T€HETUKU [ DIEKTPOHHBIN

pecypc] / H.A. KypuanoB .— 2-e u3z., nepepab. u gon. — Cankr-IlerepOypr : CneuJlut, 2009
— 192 c. URL:http://biblioclub.ru/index.php?page=book&id=105726

4. Bamues, P. P. Menuko-reHeTndeckuil cioBapb HNOHSATHA M TEPMHUHOB [DJIEKTPOHHBIN
pecypc] / P. P. Banues, P. P. Banues, 3. K. Xycuyraunosa; baml'yY. — VYda: PULL baml'V,
2011. — ONEKTPOH. BEpCHS neu. myOIMKaIuu. —

<URL:https://elib.bashedu.ru/dl/read/ValievHysnytdinovaMedeko-Genet.Slovar.Ponvtii i
Terminov.2011.pdf

5.2. Illepeuennb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIITMOHHOU ceTH «AHTepHEeT» N
MNporpaMMHoOro oﬁecneqennﬂ, HCOﬁXOlII/IMbIX OJIsA OCBOCHMSA JUCHUITIMHBI

1. VYuuBepcanbHas 0a3a manubix http://www.ncbi.nlm.nih.gov/
2. ba3za JaHHBIX KJIACCUYECKOW M MOJEKYISIpHO# onomoruu Www.molbiol.ru
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3. DOnementsl. CaiiT HOBOCTEH (yHAaMeHTANBLHON Hayku: http://elementy.ru/news

SCOPUS - https://www.scopus.com

Web of Science - http://apps.webofknowledge.com

©oNo O

OnektponHast bubmuoTeuynas cucrema «Ob Baml'Yy - https://elib.bashedu.ru//

DnektponHast GUOIMOTeYHAs CHCTeMa u3aTeNbcTBa «Jlauby - https://e.lanbook.com/

https://elibrary.ru/projects/subscription/rus_titles open.asp

DnexTpoHHas OMONHOTEeHAsI cHcTeMa « Y HUBepCUTeTCKast OnbianoTeka ortaitiy - https://biblioclub.ru/
Hayunast snektpoHHast Oubnuoreka - elibrary.ru

(mocTyn K 9JIEKTPOHHBIM HAy4HBIM JKypHAalam) -

10. OnexrponHbiii katanor budnuoreku baml'y - http://www.bashlib.ru/catalogi/
11. Dnexrponnas 6ubmroreka aucceprammii PI'B -http://diss.rsl.ru/

B xone

ayJIMTOPHOTO

u CaMOCTOATEIIBHOI'O

HU3YyUCHUA

JAUCHUITIIMHBI «I'eneTnka

MHUTOXOHJIpUAIbHBIX OOJIe3Hel» oOydaromecs HMEIOT BO3MOXHOCTh pabdoTaTh B JIBYX
KOMIIBIOTEPHBIX KJjlaccax Ouonoruyeckoro (akynprera, ocHameHHblx IIK ¢ Bbixomom B
Wutepuer. OOyuaromyecss UCHOIB3YIOT TaKue MPOorpaMmbl cBoOomHOTO noctymna, kak BLAST

(mms  mowmcka

POACTBCHHBIX HOCJ'IGI[OB&TCJ'IBHOCTCI‘/'I B Oase JaHHBIX HYKJICOTUIAHBIX H

AMHMHOKHCJIOTHBIX TIOCiieioBaresibHocTel), Pubmed (ans mowcka cOBpeMEHHBIX CTaTeil o
U3y4aeMoMy Kypcy) U Jipyrue (crnucok MHTepHeT — pecypcoB).

6.MaTepuajbHO-TEXHHYECKAsH 0232, HEOOX0IUMAsI IUISI OCYLIeCTBJIEHHS
00pa30BaTeJILHOrO MPOIECCa MO THCIUIIIHHE

HaunmenoBanue
CHeNHAJbHBIX NMOMeIIeHHI
M MOMelIeHUuH 1JIs

OcCHAIEHHOCTH CENUAIbHBIX
NOMEIeHUH U MOMeleHUu i IJIs
CaMOCTOSITEJbLHOU PadoThI

IlepeyeHb JIMLIEH3UOHHOTO
NPOrPaMMHOI0 o0ecreyeHus.
PexBHM3UTBHI IOATBEP:KRIAIOLIETO

CaMOCTOATEIbHOM PadoThI JloKymerTa
1 2 3
1. yuebnas ayoumopus onn Ayautopust Ne 128 1.  Windows 8 Russian. Windows

npoeeoenus 3aHAmul
NeKyuonnozo muna: Ne 128
(yueOHbIil KOpIyC Onodaxa),
Ne 130 (yuebHbII KoOpmIyC

onodaxa).
2. yuebnasn ayoumopus onsa
npogedenus 3anamuil

cemunapckozo muna: Ne 128
(yueOnbIit KOpIyc Omodaka),
Ne 130 (yueOHbIM Kopmyc
6uodaka).

3. yuebnas ayoumopus onsn
CamocmoamenvbHoil
pabompl: YUTANbHBINA 3a7m Ne
1 (rmaBHblid kopmyc), Ne 428
(yueOnsIit Kopryc Onodaka).
4. yueonas ayoumopusn ons
npoeedenus Zpynnogvix u
UHOUBUOYAILHBIX
koucynomayuii:  Ne 130
(yueOnsIit KOpyc Onodaka)
5. yuebnasn ayoumopusn onn

meKywez0  KOHmpoasa u
RPOMEIHCYMOUNOU
ammecmayuu: Ne 130

(y4eOnsIit Kopyc Onodaka)

YueOHass MeOenb, JOCKa, JKpaH Oelblit
HAaCTEHHBIN, CHCTEMHBIN 6JI0K B
komruiekte ASUSCELERON-D

Aynuropusi Nel30
VYyeOHasmeOens, JIOCKaMapKepHasi,
JKPaHHACTECHHbIH, MYJIbTUME/IHA-

npoexTopEPSONEB-X8,
moHo0O0xLenovoC200Atom,
M®YHPLaserJetM1120,
MuKpockomMUKME/I-5 (12 mrr).

KOMIILIOTEP-

YuraabHbiii 321 Nel

YueOHast MeOenb, y4eOHbIH 1 CPAaBOYHBIN
(hoHJI, HEOTPaHUUEHHBIN KPYTIOCYTOYHBII
JIOCTYI K OJIEKTPOHHBIM OHOTHOTEYHBIM
cuctemam (OBC) w BJl, creng 1o
MOXapHOW  ©0€30MacHOCTH, MOHOOJIOKH
cranuoHapueie — 5 T, MOV (mpunTep,
CKaHep, Konup) — lmr.

Aynurtopus Ned28
VuebHass  Mmebenb,  JIOCKa,
MYJIbTUMEIUA-TIPOEKTOP
InFocusIN119HDX, noytoyk Lenovo 550,
skpaHn HacteHusiii ClassicNorma 200*200.
MOHOOJIOKH CTaIlMOHAPHBIC —2 INT.

TpuOyHa,

Professional 8 RussianUpgrade.
Joroop Ne 104 ot 17.06.2013 .
JInuen3uu GeccpoyHbIe

2. MicrosoftOfficeStandard 2013
Russian.  ToroBop  Nell4  or
12.11.2014 T.
Jlunien3unbeccpovHsIe.

3. Iporpammuoe  obecrieueHue
Moodle. OdunmanbHbIH
OPUIMHAJIbHBIM aHIVIMACKUM TEKCT
JULEH3ud I cucteMbl  Moodle,
http://www.gnu.org/licenses/gpl.html
[lepeBon mnuUEH3UMM [JJIs1 CHUCTEMBI
Moodle, http://rusgpl.ru/rusgpl.pdf
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[Ipunoxenne Ne 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIbHOE

YUYPEX/JIEHUE BbICHIEI'O OBPA3OBAHIA

«BAIIKMPCKUN TOCYJJAPCTBEHHBI YHUBEPCUTET»

COJEPXXAHUE PABOUYEN ITPOI' PAMMBI

JUCHUITIINHBI I'enernka MUTOXOHAPHUAJIbHBIX Oone3Hel Ha 3 CEMECTP

(HaMMEHOBaHUE IUCLUIUIMHBI)
OuHas

(dhopma oOyuenust

Bun padorsl

O0BbeM JUCHUIIINHBI

O6mas Tpygoemkocts aucturuiiabl (3ET / gacoB) 3/108
Y4eOHBIX YaCOB Ha KOHTAKTHYIO paboTy C MpernoiaBaTesieM:
JIEKLIUHA 8
MPAKTUYECKUX/ CEeMUHAPCKUX 18
J1a00paTOPHBIX
IpyTHX (TPYIIIOBas, HHIUBUAYaIbHas KOHCYJIBTALNS U MHBIC
BUJIbI YUCOHOU JCATEIBHOCTH, PEIyCMaTPUBAIOLIIE PaboTy
obyuaronuxcs ¢ npenoaasarenem) (PKP) 0,2
Y4eOHBIX 9acOB Ha CAMOCTOSATEIbHYIO padboTy ooydarommxcs (CP) 81,8

V4eOHBIX YaCcOB Ha MOJATOTOBKY K
sKk3aMeny/3auety/ muddepenuporannomy 3adery (KoHTpolns)

®dopma(bl) KOHTPOJIS:
3ayeT__3  ceMecTp
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Ne

n/ ®opMa u3yYeHHs] MATEPHAJIOB: Dopma KoHTpOIsI
1 JeKIMHU, NIPaKTHYecKue 3aHsATH, OcHOBHAA U camocTosTeILHON
CEMHUHAPCKHUE 3aHATHA, naﬁopaTopHLIe JOIMOJIHUTEJbHA 3ajlaH]/Iﬂ 1o paﬁoTbl
paboThI, cCAaMOCTONATEIbHASA PadoTa 1 P CaMOoCTOATEILHO CTYACHTOB
Tpya0eMKOCT b (B Yacax) auTepatypa, i padore (KOJ1IJIOKBHYMBI,
CTYJIEHTOB C KOHTPOJIbHbIE
pexoMeHayemMas
Tema u conepkanue CTyJeHTaM yrasamuem padore,
(Homepa u3 JIATEpPaTyphbl, KOMIIbIOTEPHbIE
JK IIP/CEM JIP CP HOMEPOB 3a/1a4 TeCThI U
CIIHCKA)
T.IL.)
1 2 3 4 5 6 7 8 9
Moayas 1
Crpykrypa u GyHKIUH
MHUTOXOHAPHH.
Opranu3anus
MUTOXOHAPHATBHOTO
reHoma. MaTepuHcKoe
HacJiel0BaHue.
Iuronaruu
1 | Ucropus HCCIIeIOBaHUS OcHoBHAas IloaroroBka x IIpoBenenue
MUTOXOHJIPHUH, B3IJISIA HA UX auTeparypa: CEMUHapy, YCTHOTO OIpoca,
MIPOUCXOKICHHE. 1,2 MOJTOTOBKA K KOJUIOKBUYM, TECT
CTPYKTYpHBIE u 1 8 JlononHUTEILHAS KOJUIOKBUYMY,
(GyHKIMOHATIBLHBIE TuTeparypa: MOATOTOBKA K
0COOEHHOCTH. 1-4 TECTUPOBAHUIO
2 | Opraam3amus OcHoBHAas IloaroroBka x IIpoBenenue
MUTOXOHIPHUAIBHOTO auTeparypa: CEMUHapy, YCTHOTO OIpoca,
reHoMa 1 1 8 1,2 MTOJATOTOBKA K KOJUIOKBUYM, TECT
JlonotHUTEILHAS KOJUIOKBUYMY,
TuTeparypa: MTOJATOTOBKA K
1-4 TECTUPOBAHUIO




MarepuHckoe

OcHoBHAasA

IloxaroroBska k

IIpoBencHue

HacJe/J0BaHWE,  MYyTalluH, JuTeparypa: CEMUHapYy, YCTHOTO OIpoca,
penapanus, cerperamusi u 1,2 MMOJArOTOBKA K KOJUIOKBHYM, TE€CT
SBOJIIOIHS JlonmonHUTEILHAS KOJUIOKBUYMY,
MUTOXOHJIPHATILHOU JTHK TUTepaTypa: MOJArOTOBKA K
1-4 TECTUPOBAHUIO
MuTtoxoH1puanbHbIe OcHoBHast [Togroroska k IIpoBencHue
LUTOIATHHU - OOIIMI B3I JuTeparypa: CEMUHapy, YCTHOTO OIpoca,
Ha MUTOXOHJIPHATEHY IO 1,2 IMOJArOTOBKA K KOJUIOKBUYM, TE€CT
MIaTOJIOTHIO JlonmonHUTEILHAS KOJUIOKBUYMY,
JTUTEepaTypa: IMOJrOTOBKA K
1-4 TECTUPOBAHUIO
Monyas 2. 3a6oJ1ieBanus,
CBSI3aHHbIE C TOYEYHBIMH
MYTAUUSMH U JIeJIeIUsIMU
B MUTOXOHIPHATbHBIX
reHax.
3aboiieBaHus, CBS3aHHBIC C OcHoBHas [ToaroroBka k [IpoBencHue
TOYEUHBIMU MYTallUsIMU B JirTeparypa: cemuHapy, YCTHOI'O onpoca,
MHTOXOH/PHATBHBIX TeHax 1,2 MOATOTOBKA K KOJUUIOKBUYM, TECT
CyGbeqUEAIl JBIXATENBHOM JlonoaHuTeIbHAS KOJUTOKBHYMY,
auTepaTypa: MOJATOTOBKA K
1etH 1-4 TECTUPOBAHUIO
3aboiieBanys, CBS3aHHBIC C OcHoBHas [MoaroroBka k [IpoBenenue
TOYEYHBIMU MYTalUsIMU B JinTeparypa: cemuHapy, YCTHOT'O oInpoca,
reHaX MUTOXOHIPHATBHBIX 1,2 MMOATOTOBKA K KOJUUIOKBUYM, TECT
PHK JlonoaHuTEeIbHAS KOJUTOKBHYMY,
TuTepaTypa: MOJATOTOBKA K
1-4 TECTUPOBAHUIO
3aboiieBanus, CBS3aHHBIC C OcHoOBHas [MoaroroBka k [IpoBenenue
OOIIMPHBIMHU JICTICIIUSMHA B JinTeparypa: cemMuHapy, YCTHOT'O omnpoca,
METOXOHApHaNbHO JIHK 1,2 MMOJArOTOBKA K KOJUIOKBUYM, TECT
JlonoaHuTEeIbHAS KOJUTOKBHYMY,
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auTeparypa: MOATOTOBKA K
1-4 TECTUPOBAHUIO
Moayas 3.  SlaepHblii OcHoBHas [ToaroroBka k [IpoBenenue
reHOM u auTeparypa: CEMUHapy, YCTHOTI'O OIIpOcCa,
MHTOXOHIPHAILHBIE 1,2 MOJATOTOBKA K KOJJIOKBUYM, TE€CT
GOJIe3HH. MHTOXOHIDHH K JlononuuTenbHas KOJUIOKBUYMY,
JauTepaTypa: MOJATOTOBKA K
fiponece cTapeHust. 1-4 TECTUPOBAHUIO
AUATHOCTHKA W JieYyeHue
MHTOXOH/IPHAJIbHBIX
3a00/1eBaHUI
8 | SAnepHbrii T'€HOM " OcHoBHAas IloaroroBka x IIpoBenenue
MHTOXOHIPHAJIbHBIC auTepaTypa: CeMHHApYy, YCTHOT'O OTIpOCa,
GoNesHH 2 8 1,2 MOATOTOBKA K KOJUIOKBUYM, TECT
JlononHuTEebHAS KOJJIOKBUYMY,
auTeparypa: MOATOTOBKA K
1-4 TECTUPOBAHUIO
9 | MutoxoHapuu M TpoIecc OcHoBHast [Togroroska k [IpoBenenue
cTapeHus auTepaTypa: CEMUHapy, YCTHOTO OIIpoca,
5 8 1,2 MOATOTOBKA K KOJUIOKBUYM, TECT
JlononHuTenbHas KOJJIOKBUYMY,
auTeparypa: MOATOTOBKA K
1-4 TECTUPOBAHUIO
10 | [ogxomel K JIEUEHUIO OcHoBHAas IloaroroBka x IIpoBenenue
MUTOXOHIPHAIIbHBIX auTeparypa: CEMUHapy, YCTHOTO OIpoca,
Oone3nei 2 98 1,2 MOJITOTOBKA K KOJJIOKBUYM, TECT
' JononHuTenpHas KOJJIOKBUYMY,
auTeparypa: MOATOTOBKA K
1-4 TECTUPOBAHUIO
3auer
Bcero uacos: 18 81,8
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