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1. IlepeyeHb NJIAHMPYEMBbIX Pe3yJbTATOB 00yUeHHS MO JUCHHUILINHE, COOTHECEHHBIX C
IVIAHNPYEMbIMH Pe3YJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOH NPOrPaMMbl

PesynbTaThl 00yueHus dopmupyemasi KOMIEeTeHIUs (C [Ipumeuanue
yKa3aHHEM KO0Jia)
3HaHus 3HaTh OCHOBHBIE OHOJIOTHYECKHE 3aKOHBI OIIK - 5 cnocoGHOCTh IPUMEHSTH
HCTOPHIO UX OTKPBITHUS, COBPEMEHHBIE 3HAHHE HCTOPUH W METOIONOTHH

TPAKTOBKHU U 00J1aCTh BX MMPpUMCHCHUA,
TPUHIUIIBI METOA0JIOTUHN OCHOBHBIX
OHOJIOTMYECKUX HayK

OMOJIOTMYECKUX HAYK JUIS PEIICHHS
(byHIaMEHTATBHBIX
npoeCCHOHATBHBIX 3a7a4

3HaTh COBPEMEHHOE nornmanne | ITK-4 cnocoOHOCTE TeHEPHpPOBATH
NPUHOUIOB (YHKIIMOHUPOBAHHS JKHBBIX HOBBIE UJICH U METOANYECKUE
CHCTEM,  OCHOBHBIC  INpPUHLUIBI | perIICHUs

METOI0JIOTHIO OMOJIOTHUECKUX HayK

YMmenus Ymers IPUMEHSTh ocHoBHble | OIIK — 5 cnocoOGHOCTh MPUMEHSTH
OMONOTHYECKHE 3aKOHBI U PEIICHHS 3HaHWE UCTOPUH U METOAOJIOTHU
TUMWYHBIX  3agad  NpOo(EeCCHOHANBHON | OHMONOTMYECKNX HAYK JUIS PEIICHHUS
JEATETbHOCTH Ha OCHOBE (byHIaMEHTaIbHBIX
BOCITPOHM3BEICHUS CTaH/IapTHBIX NIpoeCCHOHANBHBIX 33/1a4

AJITOPUTMOB, AHAJIU3UPOBATH PE3YJIbTAThI
OKCIICPUMEHTOB Ha COOTBCTCTBHUC
OCHOBHEIM 3aKOHaM OHOJIOTUH

YMerh npuMeHsTh cHoBHbIe puHIMNGl U | [IK-4 ciocoOHOCTh reHepupoBaTh
METOJOJIOTHIO OMOJIOTMYECKUX HAyK JUIs HOBBIE UJ€H U METOIUYECKUE
TCHEPUPOBAHUS HOBBIX naen u peuieHus
METOJUYECKUE PELICHHUI

Bnanenus Binagets HOHSITUHHBIM u | OIIK - 5 cnocoGHOCTh IPUMEHSTh
(HaBbIkn / TEPMHUHOJIOTHYCCKUM anmnapaTom 3HaHHWE UCTOPUU U METOJO0JIOTUU
OIIBIT

JUCHMIINIMH, MCTOJaMU I/ICCJ'IGILOBaHI/Iﬁ OHMOJOTHYECKUX HayK JJId pCHICHUA

eATEIBHOCTH
A ) OMOJIOrM4YeCKUX 0OBEKTOB (byHIaMeHTaIbHBIX

npodeccroHaNbHBIX 3a/1a4

Brnanets HaBbIKaMM aHaIU3a IIK-4 crioco6HOCTh TeHepUPOBAThH
PE3yJbTATOB, MMOJYYCHHBIX C TOMOIIBIO HOBBIE€ U 1 METOJUYECKHE
COBpPEMEHHBIX METOJIOB 00pabOTKH
OHOJIOTHYECKOM M SKOJIOTHUECKOM
HHPOPMALINH, TPUMEHEHHS TTOTYICHHBIX
Pe3yNbTaTOB JAJISl IOATBEPKICHIS HITH
OIIPOBEPIKEHUS HOBBIX UAEH

peuicHuA

2. Llesqb ¥ MeCTO TMCUHMILJIMHBI B CTPYKTYpe 00pa30BaTeIbHOii MPOrpaMMbl
Juctunnuna «['eHeTHKa MUTOXOHJIPHANBHBIX OOJIE3HEH» OTHOCHTCS K BapHaTHMBHON
yacTu, aucuuiirHa mno Beidopy b1.B.JIB 03.02.
[Ipu ounHoii Popme oOyueHUs AMCHMILIAHA H3ydaeTcs Ha 2 Kypce, B 3 cemectpe. [lpu
OYHO-3209HON (hopMe 0OyUeHHUs TUCIMILINHA TperoaeTcs Ha 2 Kypcee, B 3 ceMecTpe.

[lenbr0 OCBOEHUS MUCHUIUIMHBI «I €HETHKa MHUTOXOHJAPHAIBHBIX OOJIe3HEH) SBIACTCS
W3YYCHHWE TPYNIBl  HACICACTBEHHBIX  3a00JICBaHMIA, CBS3aHHBIX C  Jgepekramu B
(YHKITMOHUPOBAHWHA MHTOXOHAPUH, TPUBOSAIIMMHA K HAPYIICHUSM dHEPreTHICCKUX (PYHKIIHIA B
KJIETKaX dYKapHOTOB, B YACTHOCTH UeIOBEKa




W3ydenue AMCHUIUIMHBI POBOAMUTCS B paMKax OCHOBHOM 00pa30BaTENbHOM MPOTrPaMMBI
MOATOTOBKA MAarucTpoB O HampaBieHutro moarotopku - 06.04.01 buonorus, npoduis

IIOATOTOBKHU
HCCHGHOB&TGHBCKOﬁ,

«I"eHeTnKay,

MPOEKTHOM,

W HampaBJIEHO Ha TMOATOTOBKY OOydYarommxcs K Hay4dHO-
HAyYHO-TIPOU3BOJICTBEHHOM U

OpraHu3aliMOHHO-

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

st OCBOCGHHSI TUCHUTUIMHBI HEOOXOJMMBI KOMIIETCHIIMU, C(OPMUPOBAHHBIE B paMKax

W3yYCHUS

cIeayromux - JUCHUIIINH:

«l{aToreHeTukKay,
«MeauKo-reHeTHYECKOE KOHCYJIbTHPOBAHUEY.

«DyHKIIMOHAIbHAS

FEHOMHUKAY,

3. Coep:kaHue U CTPYKTYpPa IMCUHUILIMHBI (MOTYJIs1)
Conepxanne paboueii MporpaMMbl PEACTaBICHO B [Ipunoscenuu Ne 1.

4.(I)0H)1 OLHECHOYHBIX CPEACTB 110 JTUCHUIIJIHHE

4.1. [lepeyeHb KOMIIETEHIIUI ¢ YKa3aHHEM 3TanoB UX (JOPMUPOBAHUS B Mpolecce
0CBOeHUs 00pa3oBaTeJbHOM NporpaMmmbl. OnKucaHue MoKa3arTeJieil © KpUTEpHeB
OLIEHUBAHNS KOMIIETEHIIMI HA Pa3JIMYHBIX 3Tanax uX (JOpMUPOBAHUS, ONTHUCAHUE IIKAJ
OlleHUBAHUS

Kon u popmymnuposka komnetrenunu OIIK — 5 cnocodHOCTH NPUMEHATH 3HAHUE

HCTOPHUU U METOA0JI0TUM OMOJTOTNYEeCKHX HAYK /ISl pelieHusi GyHIaMeHTAJIbHbIX
npogecCHOHANBHBIX 3a/1a4

Ortan
(ypoBenp) | Ilmanmpyemsbie pe3ynbTaThl 00yICHUS
OCBOCHUS (TIoKa3aTenu JOCTHKCHUS 33JJaHHOTO «He 3aureHO» «3a4TeHO»
KOMIICTCH YPOBHSI OCBOCHHSI KOMITCTCHITHI )
05051
3HaTh OCHOBHBIC OUOJIOTHUCCKHUE He 3HaeT ocHOBHBIE JleMOHCTpHpYET YBEPEHHOE
3aKOHBI HCTOPHUIO UX OTKPBITHSI, OHMOJIOTUYECKHE 3aKOHBI 3HAaHUE OCHOBHBIX
TTepBbiii COBPEMCHHBIC TPAKTOBKH U 00JIACTh UX | MCTOPUIO UX OTKPBITHS, OHMOJIOTHYECKHUX 3aKOHOB,
yran MPUMEHEHUs1, IPUHIIUAIIBI METOAOJIOTHH | COBPEMECHHBIC TPAKTOBKH U HUCTOPHIO UX OTKPBITHS,
(ypoBets) OCHOBHBIX OMOJIOTUYECKUX HAYK 00J1aCTh UX IPIMEHCHHUS, COBpPEMCHHBIE TPAKTOBKH H
TIPUHIUITE METOJOJIOTHH 00J1acTh X IPUMCHEHUS,
OCHOBHBIX OMOJIOTHYECKHX MIPUHIUITE METOJOJIOTHH
HayK OCHOBHBIX OMOJIOTUYECKHX
HayK
YMeTh MpUMEHSITh OCHOBHBIE He ymeer npumeHsTh IMonumaet u ymeer
OHOJIOrHYECKUE 3aKOHBI JUIsl PELICHHS | OCHOBHBIE OHOTOTHYECKHE MIPUMEHSTh OCHOBHbIE
TUIHYHBIX 3271 TPOPECCHORAMBHON | saionp; sia pemenus OMOJIOTMYECKHE 3aKOHBI IS
AICATCIEHOCTH Ha OCHOBE TUMTAYHBIX 32034 pEIICHHs THITMYHBIX 33124
BOCIIPOM3BE/ICHUS CTAHAAPTHBIX . N
Bropoi ANTOPHTMOB, AHATH3HPOBATS npogeccHoHaTbHOM npogeCCHOHATBHOM
3TaI Pe3YJIbTAThl SKCICPUMEHTOB Ha JIESITETTHHOCTH Ha OCHOBE JIESITEIBHOCTH Ha OCHOBE
(ypOBeHL) COOTBETCTBHUE OCHOBHBIM 3aKOHaAM BOCIIPOU3BEICHUA BOCIPOM3BEACHUA
6uonorun CTaHJAPTHHIX AITOPUTMOB, CTaHJAPTHBIX AITOPUTMOB,
aHATM3UPOBATH PE3YIIBTATHI aHATN3UPOBATH PE3YIbTATHI
9KCIICPUMEHTOB Ha 9KCICPUMEHTOB Ha
COOTBETCTBHE OCHOBHBIM COOTBETCTBHE OCHOBHBIM
3aKOHAM OHOJIOTHU 3aKOHAM OHOJIOTUH
BnaneTs NOHATUHHBIM U He Brnageet noHATUNHHBIM U Bnaneer u nemoHcTpupyeT
Tperuit | TepMUHONOrHYECKHM aNapaToM TEPMUHOJIOTUYECKUM CaMOCTOSITETTEHOE
oTan JWCUMILINH, METO/IAMH HCCJIe/I0BAHHH anmapaToM IHCHMILINH, HpUMeHEHNE TIOHATHITHOTO U
(YPOBEHB) | GHONOTHYECKHX OOBEKTOB

METOIaMU HCCIIEIOBAaHUHA
OMOJIOTMYECKUX 0OBEKTOB

TEPMHUHOJOTUYCCKOT'O
afnmnapara JMCUUIUINHBI,




METO/BI UCCIIEJOBAHUI
OHOJOTMYECKUX OOBEKTOB

HIEH U METOAUYECCKHUEC PCIHICHUA

Kon u popmymuporka komnerernuu [IK-4 ¢cnocodHOCTh reHEpUPOBATH HOBbIE

Oran
(ypoBenp) | Ilmanmpyemsie pe3ynbTaThl OOYICHUS
OCBOCHHSA (TokazaTenu TOCTIKEHUS 3a1aHHOTO «He 3aureHO» «3adreHo»
KOMIIETEH YPOBHSI OCBOEHHSI KOMIICTEHIIHI)
TN
3HaTh COBPEMEHHOE TOHUMAaHHE He 3naet coBpemenHOE JleMOHCTpHpYET YBEpEeHHOE
[epBsrit TPUHIAIOB QYHKIIHOHUPOBAHUS MTOHNMAaHHEe TPHUHIIAIIOB 3HaHUE MIPUHITUIIOB
JTamn JKUBBIX CUCTEM, OCHOBHBIC TIPUHIIAIBI | QYHKIIMOHUPOBAHHUS KUBBIX (O YHKIIMOHUPOBAHUSI IKUBBIX
(YpOBEeHB) | W METOIOJIOTHIO OMOJIOTUYCCKUX HAYK | CHCTEM, OCHOBHBIC MPHUHIIUIBI | CUCTEM, OCHOBHBIC IIPUHIIMITBI
U METOJIOJIOTHIO U METOJIOJIOTHIO
OHOJIOTHYECKHUX HAayK OHMOJIOTHYECKUX HAYK
YMeTh_IPUMEHSITh CHOBHBIC He ymeer npumenaTs [Nonnmaer u ymeer
HIPUHIHAIIBL 1 MCTONOJIOTHIO CHOBHBIC IIPUHLIUIIBI U IIPUMEHSATH CHOBHBIE
Bropot OHOJIOrMYECKHX HAYK [ . METOIONOTUI0 OUOIOIMYECKUX | NPUHLMIbLI U METOAOIOIHIO
aTaI TEeHEePUPOBAHNUS HOBBIX HICH 1
. HaYK U TeHePUPOBAHUS OHMOIOTUYECKHUX HAYK IS
(YPOBEHB) | MeTOAMYECKHE PEIICHHU _ .
HOBBIX UJICH M METOAMYCCKHE | TeHEPHPOBAHUS HOBBIX HICH U
pelieHui METOUYECKUE PELICHUN
Bragers HaBBIKaMU aHAIN3a He BrnageeT HaBbIKaMu Braneer u nemoHcTpupyer
PE3yJIbTATOB, IIOJY4YCHHBIX C IIOMOIIBIO | gpanu3a pe3ynbTaToB, CaMOCTOSITEJIbHOE
COBPEMCHHBIX MCTOZ0B 06pa6OTISH [OJTyIEHHBIX ¢ TOMOIIBIO [PUMEHEHNE HABBIKOB
OHMOJIOTUYECKOM U IKOJOTHUESCKOU
COBPEMEHHBIX METOJIOB aHaIlN3a pe3ylbTaToB,
HHPOPMALIUY, TPUMCHCHUS 6036 6 .
Tperuii | MOAYICHIbIX PesyTbTaTOB A1 00pabOTKN OMOJOTHYECKOW M | TOyYSHHBIX C IIOMOIIBIO
Sran TO/ITBEPIKACHUS W OTIPOBEPIKEHHUS 9KOJIOTUYECKOH HHPOpPMALIUH, | COBPEMEHHBIX METOIOB
(yposens) | HOBBIX uaeu MIPUMEHEHUS TIOTYICHHBIX 00pabOTKH OHOIIOTHIECKOH U

Pe3yJbTATOB IS
MOATBEPKACHUS WIH
OIPOBEPKEHUS HOBBIX HIEH

9KOJIOTHYECKOW HHPOPMALINH,
MIPUMEHEHHUSI TOJTyUYEeHHbBIX
pe3yJIbTaTOB AJIs
MOATBEPKICHUS WIIN
OIPOBEPKEHUS HOBBIX HJIEH

KpI/ITepI/ISIMI/I OLICHUBAHUA IJId MAruCTpoOB SABJIAKOTCA OLICHKU, KOTOPBIC BBICTABJISAIOTCA

npenojaBaTesieM 3a BUJIbl JI€ATEIbHOCTH (OLICHOYHBIE CPEICTBA) IO HTOTraM H3y4YEHHS
MoJyJel (pa3fenoB AMCHUIUIMHBI). «3auTEHO» BBICTABIISETCS, €CIM MarucTp MMeEeT Bce
MOJIO’KUTEIbHBIE OLIEHKH, «HE 3aYTEHO», €CIIM UMEIOTCS OLIEHKU «HEYIO0BJIETBOPUTEIILHO» B
TEYEHUH CEMECTPA.

4.2. TunoBble KOHTPOJIbHBIE 32/1aHUS WJIM HHbIE MATePHAJIbl, He00X0AUMBbIe /ISl OLeHKHU
3HAHMH, YMeHH i, HABBIKOB U ONbITA /IeSITEJIbHOCTH, XaPAKTEPU3YIOLINX ITANbI
(hopMHpoBaHuUsI KOMIIETEHIUI1 B Mpollecce 0OCBOEHNsI 00pa30BaTe/IbHOIl NPOrpaMMBbl.
MeTtoauyeckue MaTepuaJbl, ONpeae/sionye Npoueypbl OLeHMBAHUS 3HAHUI, YMEHHH,

KOMIIeTeHIIMH

HABBIKOB M OINBITA JeSITEIbHOCTH, XaPAKTEPU3YIOLIMX 3TaNbl opMUpOBaHUS

Ortanel
OCBOEH

PesynbraTsl 00y4yeHus

Kommerenius

OneHouHble CpecTBa




nus
1-% 3HaTh OCHOBHBIE OMOJIOrHYECKUE 3aKOHBI OIIK -5 I/IHI[I/IBI/II[yaJ'IBHBIf/'I,
STar HCTOPHIO UX OTKPBITUS, COBPEMCHHBIC TPAKTOBKH IPYIIIOBOH OIpoC;
1 00JIaCTh WX PUMEHEHUS, IIPUHIIUTIBI
METOJIOJIOTHH OCHOBHBIX OMOJIOTHYECKUX HAYK TIMCbMCHHBIC OTBCTRI HA
3HaHusA BOIIPOCHI; KOJLIOKBUYM
3HaThb COBpPEMEHHOE MOHMMAaHHWE MPHUHIIUIIOB IK-4 I/IHI[HBHIIyaHLHBIfI,
@yHKHHOHHpOBaHI/IH KHUBBIX CHUCTEM, OCHOBHBIC l"pyr[l'[OBOfI OIIpOC;
TIPUHITUITE] B METOAOJIOTHIO OMOIOTHIECKUX HAYK TECTUPOBAHUE;
IINCBMCHHBIC OTBETHI HA
BOIIPOCHI; KOJIJIOKBUYM
2-1 VYMeTh NPHUMEHATh OCHOBHBIE OMONOrHYECKHE OIIK - 5 NunuBuyanbHbIN,
STamn 3aKOHBI JUIS  peIiCHWS TUIHYHBIX  3a1ad IPYIIIOBOI OIIPOC;
po()eCCHOHATBHON JEATCIHHOCTH Ha OCHOBE [IHCbMEHHBIE OTBETHI HA
VMeHmst | BOCIPOU3BENEHHU CTaHAAPTHBIX  alITOPUTMOB, BOIIPOCKI; KOJJIOKBHYM
aQHAJIM3UPOBATh PE3YyJbTAThl OKCIEPUMEHTOB Ha
COOTBETCTBHE OCHOBHBIM 3aKOHAM OHMOJIOTHUH
YMeTp MNpPUMEHATb CHOBHBIE NPUHLUUIBL U IK-4 J%05910%0:)7 1 I[YEU'ILHLIIZ,
METOJIOJIOTHIO  OWOJIOTHYEeCKHX  HAyK Ui IPYIIIOBOI OIPOC;
TCHEPUPOBAaHUS HOBBIX HICH W METOIMYCCKHE TECTUPOBAHUE;
pemenmi NHChMEHHbIE OTBETHI HA
BOIIPOCHI; KOJIJIOKBUYM
3-1 Brnageth TOHATUHHBIM U TEPMHHOJIOTHYECKUM OIIK -5 I/IHIII/IBHIIyaJILHLIfl,
yTamn anmapaToM JUCIUIUIMH, METOJaMH HCCIIeI0BaHu IPYIIIOBOIA OIPOC;
OUONOrHYEeCKHX 0OBEKTOB [IHCBMEHHBIE OTBETHI HA
BJIa)Z[CT BOIIPOCHI; KOJJIOKBUYM
b BnaneTs HaBbIKaMU aHaIN3a PE3yNIbTaTOB, K-4 NunuBuyanbHbIN,
HaBBIKA | MOJYYEHHBIX C TOMOULIBIO COBPEMEHHBIX METOZ0B IPYIIOBOIi OIPOC;
MU 00paboTKK OHOIOTHIECKON U IKOJIOTHICCKOH .
HHPOPMALNH, TPUMEHEHHS TOTYICHHBIX TECTHPOBAHNC,
Pe3yNbTaTOB JAJISl OATBEPKIACHUS HITH NUCbMCHHBIC OTBCTBI Ha
OIPOBEPKEHUS HOBBIX UACH BOIIPOCHI; KOJJIOKBUYM

4.3. PeliTUHT-TUIAH TUCHUIIMHBI (TPY HEOOXOIMMOCTH)

PeiiTuHr—11an y MarucTpoB He MPEAyCMOTPEH.

DopmMOi TPOMEKYTOUHOW ATTECTALMH 110 JUCHHUIUIMHE «I €HEeTHKAa MUTOXOHAPHAITBHBIX
Oome3Hei» SABNsETCS 3a4eT.

IIpumepHBIE BONPOCHI K 3a4eTy

NogakrwnpE

Hcropus uccienoBanns MUTOXOHIPUI
CrpykTypHbIe U (PYHKIIMOHAIBHBIE OCOOEHHOCTH MUTOXOHAPHI
Brinenenne mt/IHK

Opranu3zanys MUTOXOHIPUAJILHOTO T€HOMA
CpaBHEHME XapaKTEPUCTHUK SIIEPHOTO U MUTOXOHAPHUAIBHOIO TEHOMA YEJI0BEKA.
I'enetnueckue pynxuu Mt IHK.
Okcnpeccuss MtIHK. Cambridge reference sequence (KemOpumkckas crpaBouyHas

MOCJICIOBATEIIHLHOCT).
8. Hacnenosanne mt/IHK.
9. Myramuu B MT/IHK, penaparus u cKopocTh 3BOJFOIMHA MUTOXOHIPHAIBLHOTO TEHOMA.

10. S nepHO-MUTOXOHAPHATEHBIA OOMEH.
11. Ces3b ctpykTypsl 1 GpyHkuuit MTIHK.
12. Cerperamust Mutoxonapuansaoit JTHK.




13. MuToxonapuansHble ruTonatun. OO0Imas XxapakTeprucTrKa.

14. 3aboneBanusi, CBSI3aHHBIE C TOYCYHBIMH MYTAI[USIMH B MHUTOXOHJPUATBHBIX TE€HAX
cyobeaunuir apixatensHoi mernu (LHON).

15. 3aboneBanusi, CBA3aHHBIE C TOYCYHBIMH MYTAISIMH B T'€HaX MHUTOXOHIpuaibHbix TPHK
(OXPHOS, MERRF, MELAS).

16. 3ab6oneBanus, cBs3annbie ¢ oOmmpHbIMU fenenusmu B MTIHK(CPEO, cunnpom [upcona
(PS) u KSS).

17. SAnepHO-MUTOXOHIpHAJIbHBIE B3aUMOOTHOLLIEHUSI.

18. I'enbl, KOOUpYIOIIME CTPYKTYpHbIE KOMIIOHEHTHl KOMIUIEKCOB JIbIXaTEbHON Ienu
MHTOXOHIPUH.

19. Hemocrarounocts ko3u3uMa Q10.

20. I'enbl, koaupytomue pakTopsl COOPKH KOMILIEKCOB.

21. I'ensl, Bausronye Ha cradbmibHOCTH MT/[HK.

22. I'eHbl, KOAUPYIOIIME MUTOXOHAPHATIbHBIE (PAKTOPBI, KOCBEHHO cBsi3aHHble ¢ OXPHOS.

23. BrIsiBIIeHUE sIEPHBIX TEHOB-KaHIUAATOB B ciiydasx 6ose3neir OXPHOS.

24. «BropuuHble MUTOXOHJIPHAIIbHEIC 3a00JICBAHMS, BKIIOYAIOIINE HAPYIICHUE KJIETOYHOTO
SHEprooOMeHa KaK Ba)KHOE 3B€HO (POpPMHUPOBAHHUS ATOrEHE3a.

25. MUTOXOHIPHH U MPOLIECC CTAPCHUS.

26. ITogxoapl K JI€UEHUI0 MUTOXOHIPHAIIbHBIX 00JIe3HEH.

Kpurepun ounenuBanus. MarucTpant moJIydaeT «3auT€HO» IO JUCLUIUIMHE
«['eHeTKa MUTOXOHAPHATBHBIX 0OJIE3HEH», €CIIM CMOT J1aTh TOJHBIE, PAa3BEPHYTHIE OTBETHI
Ha BCE BOIIPOCHI, U €CIIM UMEET I0JIOKUTEIIbHBIE OLICHKH 110 BCEM BUIAaM TEKYILEr0 KOHTPOII,
OLICHKA «HE 3a4TEHO)» BBICTABIISIETCS, €CJIM MATUCTPAHT HE CMOT JaTh IIOJIHBIE OTBETHI HA BCE
BOIIPOCHI U/WJIM UMEET HEYI0BJIETBOPUTEIbHbIEC OLEHKH 110 33/I1aHUSM TEKYILEro KOHTPOJIS

OcBoeHME JUCLMILIMHBI IPOBOAUTCS B XOJI€ JIEKLIMM, TPAKTUYECKUX 3aHATUN U
BHEAYJIUTOPHOM caMOCTOATENbHON PabOThI CTYAEHTOB.

BueaynuropHas camocTosiTenbHast paboTa OCyLECTBIIAETCS B CIEAYIOUINX pOopMax:

1. 1oAroToBKa K CEMUHAPCKUM 3aHATUSM,

2. BBINOJIHEHHE TBOPUYECKOTO 3a/1aHUS;

2. CaMOCTOSTEIIEHOE N3YUYeHUE TEOPETHYECKOT0 MaTepraia MpH MOJIroTOBKE K
KOHTPOJIbHBIM paboTaM, TECTUPOBAHMIO U KOJUIOKBUYMAaM.

3. TOATOTOBKAa K HTOTOBOMY KOHTPOJIIO.

CamocrosTenbHyt0 paboTy MO AUCHUIUIMHE celyeT HauMHaTh Cpasy mocie
YCTaHOBOYHOM JieKMHU. J[J151 paboThl HEOOXOAMMO 03HAKOMUTHCS C YU€OHBIM IUIAHOM TPYIIIBI U
YCTAHOBUTH, KAKO€ KOJIMYECTBO YaCOB OTBEAECHO YUEOHBIM IIJIAHOM B LIE€JIOM Ha U3yYCHHE
JTUCIUIUIMHBL, HA ayJUTOPHYIO paboTy, Ha MPAKTUYECKUE U CAMOCTOSTENIbHbBIE 3aHATHSI.

Tekyunii KOHTPOJIb OCYIIECTBIISIETCS MO BOIMPOCAM CEMUHAPCKUX 3aHATH,
BBITIOJTHEHHS TBOPUECKOTO 3aJJaHus, pyOeKHBIH KOHTPOJIb OCYIIECTBISETCS IO BOIIPOCaM
KOJIJIOKBUYMOB U C TOMOIIBIO TECTUPOBAHUS

Bonpocs! k ko10kBUYMY Nel
1. Brigenenue mt/IHK
2. OpraHuzaius MUTOXOHIPHAIBHOTO TeHOMa
3. CpaBHEeHHE XapaKTEPUCTHUK SIEPHOTO M MUTOXOHAPHUATBHOTO TeHOMA YeIIOBEKa.
4. Tenermueckue ¢pynkuuu Mt IHK.
5. DOkcmpeccust MtIHK. Cambridge reference sequence (KemOpumxckas crpaBovHas
MIOCJIE0BATEIBHOCTB).
Hacnenosanue mt/IHK.
7. Myrauu B MT/IHK, penaparus 1 ckopocTh 3BOIIOIMHA MUTOXOHIPHAIBHOIO T€HOMA.

o



Bonpocskl K KoJIOKBUYMY No2

ko E

o

7.

S nepHO-MUTOXOHIPUANBbHBIN OOMEH.

Ces13b cTpykTyphl U Ghyaknmii mT/IHK.

Cerperauus mutoxonapuansuoi JTHK.

MuTtoxonapuanbhble nuTonatuu. O01as XxapakTepucTrKa.

3a0oneBaHus, CBA3aHHBIE C TOYEYHBIMH MYTALUSIMH B MHUTOXOHAPHAIBHBIX TEHAX
cyobeaunuil apixatensHoi memu (LHON).

3a0oneBaHus, CBS3aHHbIE C TOYCYHBIMH MYTAlIMH B T'eHax MUTOXOHApHanbHbIXx TPHK
(OXPHOS, MERRF, MELAS).

3aboneBanus, cBsi3anHble ¢ oOomupHbIMU nenenusmu B MT/JHK(CPEO, cunnpowm Ilupcona
(PS) u KSS).

Bonpocsl k ko/L10kBHYMY Ne3

217.
28.

29.
30.

S nepHO-MUTOXOHIpHATIbHBIE B3aUMOOTHOILICHHUSI.

['eHbl, KOAWpYIOMIME CTPYKTYPHBICE KOMIIOHEHTHI KOMILUIEKCOB JIBIXaTEIbHON 1N
MUTOXOHJIPUH.

HenocraTounocts kosH3uMa Q10.

I'ensl, konupytomme GakTopsl COOPKHU KOMILIEKCOB.

31. I'ensl, Baustomue Ha ctabmibHOCTh MT/IHK.
32. T'enbl, KOAUPYIOIINE MUTOXOHIpHANIbHBIE (PakTOphl, KOCBeHHO cBa3aHHbIe ¢ OXPHOS.
33. BrisiBiieHue siIepHbBIX TEeHOB-KaHIMIATOB B cirydasx 6onesneir OXPHOS.
IlnaH ceMUHAPCKUX 3aHATHI
Cemunap Nel
Mutoxonapuu. MUTOXOHAPHAIBbHBIN FeHOM.
1. Ilpoucxoxnaenue, CTpykrypa, GyHKIMKM MUTOXOHApUil. CTpoeHne u QyHKIIMOHUpPOBaHKE
JIBIXaTEJbHOM e MUTOXOHIPUI.
2. MutoxoHapuaiabHblii TeHOM. (OCOOEHHOCTH MHUTOXOHAPHAIBHOIO  HACleJIO0BaHMUSL.
CrpykTypa, pazMep MT T€HOMa pa3InyHbIX opraHu3mMoB. [ enernueckuii kog MmTIHK.
3. MuTOXOHApPHAIBHBINA T€HOM: PEIUIMKALUs, TPAHCKPUIILIMS, TPAHCIALUS
Cemunap Ne2
Hcnoas3oBanue ucciaenopanuii MT/IHK B mony/isiiMOHHOM reHeTHKe
1. Ckopoctbs Hakomnenus myranuii B MTHK. ®unorenermueckuit anamuz MTtIHK n
MEJIMaHHBIE CETH.
2. Wzyuenue paHHel 3BomoLNHU yenoBeka. 3acenenue EBpasun no ganueiM MT/JHK
3. ®wunorenus u HomeHkarypa mt/JHK

Cemunap Ne3 (KosuiokBuym)
HacaeacTBeHHble CHHAPOMBI, 00YyCJIOBJIEHHbIE MYTAIMSIMH T€HOB, OTBETCTBEHHBIX 3a
MHUTOXOHIPUAJIbLHBIE 0€JIKHU:

4. 3aboneBaHus, CBSI3aHHbIE C TOYEYHBIMH MYTAlUSIMH B MHUTOXOHAPUANBHBIX TI'eHaX
cyowenuuuil apixarenproi renu (LHON).
5. 3aboneBaHusi, CBA3aHHBIE C TOYEUHBIMH MYTaIIMU B T€HAaX MUTOXOHApuanbHbIX TPHK
(OXPHOS, MERRF, MELAS).
6. 3aboneBanus, cBs3aHHble ¢ oOmmpHbIMH aAenerusmMu B MTIHK(CPEO, cunmpom
[MTupcona (PS) u KSS)
Cemunap Ne4
SlnepHblil reHOM 1 MUTOXOHJAPHAJIbHBIE 00JIE3HH:
1. SnepHO-MUTOXOHJIPHATEHBIC B3aUMOOTHOIICHUS.
2. Tenwl, xomupyroomme CTPYKTYpPHBbIE KOMIIOHEHThl KOMIUIEKCOB JBIXaTeIbHOW IENU
MUTOXOHJPUH.
3. Hepocratounocts kosH3uMa Q10.



4. T'ensl, kKogupyromue GpaxTopbl COOPKH KOMILIEKCOB.
5. T'ensl, Biaustomue Ha ctabmibHOCTh MT/IHK.
6. I'eHbl, KOAUPYIOIINE MUTOXOHIPHAIBHBIC (DaKTOPBI, KOCBeHHO cBsizaHHbIe ¢ OXPHOS.
7. BplsgBIeHUE SIEPHBIX T€HOB-KaHAMIATOB B cirydasx O6onesneir OXPHOS.
Cemunap NeS

MuToxonapun M mnpouecc crapeHusi. /luarHocTMka W JiedyeHHE MHMTOXOHJAPHAJIBLHBIX
3a00JieBaHM
1. MUTOXOHIPUH U TPOLIECC CTAPEHUS

2. «BropuyHBbIe MUTOXOHIPUAIIbHEIC 3a00JICBaHI, BKIIIOUAIONINE HAPYIICHUE KIETOYHOTO
SHEprooOMeHa KakK Ba)XKHOE 3BEHO (opmupoBaHusi narorene3a (bonesHu coeauMHHUTENHHOM
TKaHU, CHUHJPOM XPOHUYECKOW YyCTanocTu, lnukoreHos, lledeHouHass HEZOCTATOYHOCT,
Juabet, Paxur u 1p.)

3. Tlogxoapl K JICUEHUIO MHTOXOHAPUANBHBIX 3a0oneBaHuil (HeoOXOAMMOCTh YYUTHIBATH
BO3MOXXHOCTh JTUCOHYHKIMM MHUTOXOHApuid, [IpoBeneHue dYeTkol [OeMapKaluilo MEexAy
nepeuyHbM aedekrom B MTHK n Bropmunbimu nHapymenussmu OXPHOS, BbI3BaHHBIMU
MyTalUSIMHU B SJEPHOM reHoMe. Pe3ynbTaTbl OMOXMMUYECKUX aHATU30B. [laHHbIE 0 HAIUYUH Y
MaryeHTa MUTMEHTHON peTmHonaTuu. Muorpaduueckoe HcclIeIoOBaHUE, MHUKPOCKOIHS
ouonTtaToB M. OOHapyxeHue u3BecTHOW miu HoBoW myrtanuu B MTAHK. Kosuszum Q10
(CoQIO), Kpeamunghocgham. Bumamunor epynnot B. Aumuokcudanmeot)

Kputepun onieHKH ceMMHAPOB H KOJUIOKBHYMOB:

- OTJIMYHO» BBICTABIISICTCSI MATMCTPAHTY, €CIIM OH JI0JI TIOJIHBIA M BEPHBIN OTBET Ha BCE
BOIIPOCHI.

- «XOPOIILIOY» BBICTABIISCTCS MaruCTPaHTY, €CJIM OTBETUII IOYTH Ha Bce Borpockl. [Ipu oTBere
Ha BOIIPOCHI JIOMYCKAeT HEerpyOble OMMOKH U HETOYHOCTH.

- «yIIOBJICTBOPUTEIHHOY BBICTABIISICTCSI MATUCTPAHTY, €CJIM OTBETHJI HA MeHee dyeM 50%
BOIPOCcoB. [Ipu O0TBeTe Ha BOIIPOCHI IOMYCKAET OMUOKU M HETOYHOCTH.

- KHEY/IOBJIETBOPUTEILHO» BBICTABIISICTCS MAaruCTPaHTy, €CIu OTBeTWI Ha MeHee yeM 30%
BoIpocoB. [Ipu oTBeTe Ha BOIIPOCHI IOMYCKAET IpyOble OMIMOKH U HETOUHOCTH.

W3yuenne IUCHUIUIMHBI 3aBeplIaeTcss pyOeKHBIM KOHTPOJIEM B BHUJEC TeCTHPOBAHMSI.
KonmyecTBo 3amanmii B TecTe KpaTHO YMCITY KOMIIETEHIMH, (POPMHPYEMBIX B XOJ€ HM3YyUEHUS
JUCUMIUIMHBEL. Ha olleHKy cTerneHu cOpMHPOBAHHOCTU KaXKAOH KOMIIETEHIIMU MPHU pyOEeKHOM
KOHTpoJie oTBoauTCcs He MeHee 10 BompocoB. YUmcino mpaBuiibHBIX OTBETOB OT 45 1m0 59%
COOTBETCTBYET HaualbHOMY (IIOPOrOBOMY) YPOBHIO OBJIaJieHUs KoMneTeHiuei, ot 60 1o 80 % -
6azoBomy ypoBHio, oT 81 gmo 100 % - mnoBbllIeHHOMY (IPOABHUHYTOMY) YPOBHIO
c(OPMHUPOBAHHOCTU KOMITETEHIINH.

IIpumepsl 3agaHuil py0exkHOro Tecra mo AucHUIVINHe «['eHeTHKa MHTOXOHAPHAJIBHBIX

0oJ1e3Hei»
1. MuToXxoHapUAJLHBIE 3200/1€BAHUS
a) MepemaroTCs TOJIBKO IO KEHCKOM JIMHKUHU K JIETSAM JKEHCKOTO T0JIa
b) nepemarorcst TOIBKO MO KEHCKOU JIMHUH K JETAM 000UX MOJIOB
C) MepenaroTcs TOJIBKO IO KEHCKOM JIMHUHU K JIETAM MYKCKOTO [M0Ja
d) mepemaroTCs TOMBKO MO MYKCKOMN JIMHUU K AETSIM 00OUX TOJIOB
2. MHuUTOXOHAPHAILHBIA T€HOM YeJI0BeKa
a) OpmHa U3 XpOMOCOM B COCTaBeE SIEPHOTO FreHOMa
b) npencrasieH coOCTBEHHBIM T€HOMOM, ITPEACTABICHHBIM KOJIbIEBOI XPOMOCOMOIi 1iiHON B 16569 11.H.
C) mpejacTaBieH COOCTBEHHBIM F€HOMOM, MPEICTABICHHBIM JUHEHHOM XpoMocoMoii 1iuHou B 116569 1.H.
d) npexacraBieH COOCTBEHHBIM FEHOMOM, MPEICTABICHHBIM KOJILIUEBOH XPOMOCOMOIi [THHOM B 116569 I1.H.
3. TlepBble HAOJIOAeHUSI MUTOXOHAPHIA B MOMEPEYHO-TOJI0CATHIX MBIIIIAX ObLIN CAeIAHbI
a) Xenie
b) Kémmukep
C) AnbTMaHH
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c)
d)

a)

c)
d)

12.

a)
b)
c)

13.

a)
b)
c)
d)

14.

a)

Bbarcon

B mTtJHK

CKOpOCTb MyTUPOBAHUS BBIIIIE, YEM IO CPABHEHHUIO C SIIEPHBIM TEHOMOM
CKOpPOCTb MYTUPOBAHMS HE OTJIMNYAETCS OT AAEPHOr0 TeHOMa

MyTtauuu KpaiiHe peaku

[larorenHsle BapuaHTHI He 0OHAPYIKEHBI

CkoJbko renoB B MTIHK

39

137

37

41

Kaxkoii koMILIeKe AbIXaTeJbHOI Henu He HMeeT cy0bennHuL, kogupyembix B MTIHK
I

\%

v

1

Kommuiekce | apixaresbHoii nemnn

B cocTaB BXOIAT ceMb u3 13 momumenTuaoB (NADH-gernnporenassr — xo3H3uM Q,0KCHIOPEIYKTa3bL; IO

npyroit HomeHkIaType — NADH-yOuXxnHOH OKCHIOPETyKTa35l)

BXOJIUT OJMH TITI, TIPEJCTABISIET CO60i UTOXPOM D(K09H3MM Q — IUTOXPOM ¢ OKCHIOPEAYKTA3HI; IO
IPYTOif HOMEHKJIAType — YOUXUHOI-IIUTOXPOM ¢ OKCHIOPETYKTA3bI)

B COCTaB BXOJIAT TPH I (ITATOXPOM ¢ OKCHAOPEIYKTA3bI)

B cocTaB BXo AT nBa 1 (AT®-cuHTETa3bI)

Kommiaekc |11 apIxaTeJbHoM memu

B cocTaB BXOJT ceMb 13 13 monumnentunoB (NADH-aeruaporenassl — Ko3H3UM Q,0KCHIOpEYKTa3bl; 110

npyroit HomeHkiIatype — NADH-yOuxuHOH oOKcHIOpeTyKTa3hl)

BXOJIUT OJTMH I, IPECTABISCT CO00i UTOXpOM D(K03H3UM Q — HUTOXPOM ¢ OKCHIOPEAYKTa3bl; IO
Jpyroif HOMEHKJIAaType — YOUXHHOI-LIUTOXPOM € OKCHIOPETYKTa3bl)

B COCTaB BXOJIAT TPH I (IIUTOXPOM € OKCUAOPETYKTA3bI)

B cocTaB BXo AT nBa 1 (AT®-cuHTETa3bI)

I'eneTuyeckuil KO MUTOXOHAPUIA

‘YHuBepcalbHbIi

Heckonbko oTan4aeTcs OT yHUBEPCAIbLHOTO

MoxeT OBITh Pa3HBIM B IIPEAEIAX OJHOI MOJIEKYJIIBI

OT1nn4aeTcst 0T YHUBEPCAIbHOTO, HO HACHTHYEH SIEPHOMY I'€HOMY YeJIOBeKa

. 24 rena Mm1/IHK, KOTOpBIC HE KOAMPYT MOJUNENTHABI

Komupyt pPHK mutoxonapuit

Koaupytor TPHK Mutoxonmpuit

22 xomupyrot pPHK, a 2 — TPHK mutoxonnpuii
22 xomupyrot TPHK, a 2 — pPHK mutoxonnpuit

. KonurpoabHas o6saactb niau D-nerst

B MTAHK Hexoaupyomuil y4acToOK NPOTS>KEHHOCTHIO B 1,1 T.I.H., Il pacloOJIOKEH CalT MHULIUALUU
peruikanmu jgekroi nenu MtJHK

B MTIHK Hexonupyromui y4acToK NpoTsKEHHOCTHIO B 1,1 T.I.H., IIe pacloJIOKEH CalT HHULUALUI
pernkanuu Tsokenoi uenu MtAHK

B MTAHK xoaupyromuii yyacToK NpOTSKEHHOCTHIO B 1,1 T.IL.H., TJI€ pacnoloKeH CalT MHULUALUU
perunkanmu Jekroi nenu Mt/JHK

B MTIHK xoaupyroomuii y4acTOK NPOTSXKEHHOCTHIO B 1,1 T.ML.H., TJie pacloyioKeH CalT HHUIIHAITAN
peruikanuu Tsxenoi nenu MmtIHK

B kierkax 4yenoBeka

MoskeT OBITh TONIBKO 0Ha Mojekyna MTJHK

MoskeT conepKaTbesi OOIBIIBIIOE KOTUIECTBO Komuii Mosekyt MTJHK
He conepxxurcst Mt ITHK

mt/IHK He konupyer Oenku

Yro TaKkoe «HYKJICOH1» B MUTOXOHIPHUAX

I'enernyeckuii MaTepuai 4yKepoaHbIX OaKTepHi

Opnna xombreBas MoJekyna MTITHK

He6onpmue xinactepsl o 2-10 monexkyn mt/IHK

Bonpmme knactepst mo 100-200 monexyn mt/IHK

I'pynna cxo:KuX ranjioTUnoB, MMeIIIUX 0011ero Npeaka, y KOToporo B 000MX ranioTunax umesa
MeCTO OIHA U TA JKe MYTalUs - OAHOHYKJIEOTHIHBIN MoauMopphu3mM
Tannoxmnactep



b)
c)

d)

16.
a) w™t/IHK He comepxuT (hparMeHTOB AepHOTO reHoMa, HO B siaepHoii JJHK MokHO 06HApy HUTh

a)

b)
c)

22,

a)

b)
c)

23.

a)

b)

c)
d)

24,

Tannotun

T'enom mTIHK

Tanmnorpymnmna

Crkopocts myTanmii B MTIHK B coTHU pa3 Bblle, 4eM B saaepHoii JTHK Bo3mo:xHble NpUYHHBI:
[NocTosiHHOE POM3BOCTBO TAK HA3BIBAEMBIX «PEaKTHBHBIX KHCIOPOAHbIX YacTui» (ROS - reactive
oxygen species), KOTOpbIe SBJISIOTCS TOOOYHBIMU MPOAYKTaMU MK paboTe JIbIXaTeIbHOM EeNn U MOTYT
OBITH AKTHBHBIMH MyTarcHaMH

Bbonee Huzkas rounocts perukanuu JJHK n menee akkypatnas penapanus JJHK B Mutoxonapusx
OtcyrctBre ructoHoB B MT/IHK MokeT 00ycnoBnmmBaTh ee O0NBITYI0 JOCTYIHOCTD IS AEHCTBHS
PEaKTHBHBIX KHCJIOPOJIHBIX YaCTHI 1 IPYTUX MYTarcHOB

Bce oTBETHI MOTYT OBITH BEPHEI

SlnepHO-MHTOXOHAPHAJIBLHBII 00MEH Y MJICKONUTAIOIINX

3aMCTHOC YHCJIO I/IHcepHI/Iﬁ C xapaKTepHOﬁ JJIA MTHHK IOCJICA0OBATCIIbHOCTHIO

b) wmtIHK He comepxut pparmMeHTOB siiepHOro reHoma, B simepHoi JJHK Hukorma He 0OHApYKHUBAIOTCS

XapaKTCpHbIC IJIid MTI[HK OCJICAOBATCIIBHOCTHU

c) Iocrosirro npoucxoaut obmen yuactkamu MTIHK u siepHoro remoma
d) Bce oTBETHI MOTYT OBITH BEPHBI

Bo3moxkna au pexomounnanus MmT/IHK yenoBexa?

[Ha, perymnsipHo

m1/IHK denoBexa B HOpMe He IPETEPIIEBACT MEKMOJICKYIISIPHOI peKOMOMHAIIN

He nmeetcst 10cTOBEPHBIX JaHHBIX

Bce oTBETHI MOTYT OBITH BEPHEI

HopMmanbHbIe 1 aHOMAJbHbIE KOTUM MATOXOHAPHAJIBHOI0 F€HOMA 110 Mepe Pa3BUTHA IMOPHOHA
IlopoBHY pacnpenesroTes 10 J0YEPHUM KJIETKaM

He o6s13aTenbHO MOPOBHY pacipenessioTcs o JOUEPHUM KIIeTKaM

JlouepHsis KiIeTKa MOXKeT MouTyduTh Mostekysl MTJHK Toibko ogHOro THIA

AHoMmanbHble kKonnu Mojekyl MTIHK snumuHNpyroTcs B mpolecce KJIeTOUHOrO AeJIeHUs
I'eHeTH4YecKkasi reTepOreHHOCTh NONMYJIAIUH MATOXOH/APUI Y HEKOTOPLIX HHANBUAYYMOB - 3TO
T'ereponnazmus

Tanotun

I'ereposuroTnocts

I'ereporenHocTs

LHON (Leber's hereditary optic neuropathy) nacneacrsennas 3pureibHasi (onTu4YecKas)
Heiiponatus [HeBponaTus| Jlebepa oTHOCUTCS K

3abosieBaHUsM, CBSI3aHHBIM C TOUCYHBIMH MYTAlUSIMA B MUTOXOHJPUAJIBHBIX FE€HAX CYObEeIMHUI]
JBIXaTeJIbHOM LIETH

3a0oneBaHMAM, CBSI3aHHBIM C TOYEYHBIMH MYTAIMSIMUA B TeéHaX MUTOXOHApHanbHEIX TPHK
3aboseBaHNAM, CBA3aHHBIM C OOIIUPHBIMU JIENELUIMH B MUTOXOHIpHainbHOI JJTHK
3aboseBaHUAM, CBA3aHHBIMU C MYTALUSAMH SJI€PHBIX TCHOB

Cunapom MERRF (anri. Myoclonic Epilepsy with Ragged Red Fibers, Muokionnyeckas
IMUJICNCHA C PBAHBIMH MBIIICYHBIMH BOJTOKHAMH) OTHOCUTCS K

3abosieBaHUAM, CBSI3aHHBIM C TOUYCYHBIMHM MYTALlUSIMUA B MUTOXOHAPHAIBHBIX T€HAX CYOBEIMHHAI]
JIBIXaTEeNbHOM HEH

3a0oeBaHMsAM, CBSI3aHHBIM C TOUEYHBIMH MYTallMsIMH B TeHaX MUTOXOHApHaIbHBIX TPHK
3aboseBaHNAM, CBA3aHHBIM C OOIIUPHBIMH JIENELUIMH B MUTOXOHIpHainbHOI JJTHK
3a0oseBaHUsAM, CBA3aHHBIMU C MYTAIlUSIMH SJICPHBIX TCHOB

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

— «MHUTOXOHAPHAJIBHASA IHIe(ATOMHONIATHSA, TAKTATALUA03, HHCYJIbTONOA00HbIE IMU30bD))
OTHOCHTCH K

3aboseBaHUsAM, CBA3aHHBIM C TOUEYHBIMH MYTAIMSIMA B MUTOXOHIPHUANIBHBIX T€HaX CyOheTUHHUIL
JIBIXaTeNbHOM HEH

3a0oeBaHMsAM, CBSI3aHHBIM C TOUEYHBIMH MYTallMsIMH B TeHaX MUTOXOHApHaIbHBIX TPHK
3abosieBaHUsIM, CBSI3aHHBIM C OOIIMPHBIMY JIeNeNUsAMH B MUTOXOHApHaibpHoi JJTHK
3abosieBaHUsAM, CBSI3aHHBIMH C MYTAIMSIMU SJEPHBIX TEHOB

KSS — cunapom Kepnca-Ceiipa oTHOoCcHTCSI K

3abomneBaHNsAM, CBA3aHHBIM C TOUEYHBIMH MYTAIMSIMA B MUTOXOHPHUAIBHBIX T€HAX CYOBEINHHUI]
JIBIXaTSJIbHOM LIETTH

3aboneBaHNAM, CBI3aHHBIM C TOUEYHBIMH MYTAIMSIMUA B TeéHaX MUTOXOHApHanbHEIX TPHK
3abomneBaHUsAM, CBI3aHHBIM C OOIIMPHBIMH JIENEIUSIMH B MUTOXOHApHansHoi JJTHK
3abomneBaHNsAM, CBI3aHHBIMU C MYTAIlUSMH SAJCPHBIX TCHOB

CPEO — xpoHunyeckasi nporpeccupyomas op)rajbLMoIIerus 0THOCUTCS K
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a) 3aboJseBaHUsIM, CBSI3aHHBIM C TOUYCYHBIMHU MYTALMAMUA B MUTOXOHAPHAIBHBIX T€HAX CYObEANHHUI]
JIbIXaTeIbHON eI

b) 3aboneBanusM, CBA3aHHBIM C TOYCYHBIMH MYTALUSIMHU B F'eHAX MUTOXOHApHanbHbIX TPHK

C) 3aboJjeBaHUsIM, CBSI3aHHBIM C OOLIMPHBIMH EJICHUAME B MUTOXOHApHaNbHOU JTHK

d) 3aboseBaHUsIM, CBSI3aHHBIMH C MYTALUSIMH SICPHBIX TCHOB

25. MyTtanuoHHas Harpy3ka (Ha NpaKTHKe — cTeNeHb reTepoInjia3Muy Mo OJHOI WU HECKOJIBKHM
myrtanusim B MT/IHK) B Muonurax

a) TPSIMO COOTBETCTBYET YacTOTE KiIHHIYeCKUX mpossieHnit MELAS u MERRF

D) He cBsa3aH mpsMO COOTBETCTBYET YacToTe KinHUYeckuX nposieinennii MELAS u MERRF

d) 3aboseBaHusIM, CBSI3aHHBIM C OOLIMPHBIMH IETICHUAME B MUTOXOHApHANbHOU JTHK
e) 3aboseBaHMAM, CBSI3aHHBIMHU C MYTAIMSIMH SICPHBIX [CHOB

Kpurepun oueHku Tecra:

- «KOTJIMYHO» BBICTABJIACTCA MAruCTpaHTy, €CJIM OH OTBCTHUJI HAa BCC BOIIPOCHI UJIN JaJl
MaKCHMYyM 2 HEBEPHBIX OTBETA.

- «XOpOoHIO» BBICTABJIIACTCA MAaruCTpanTy, €CJIM OH JaJI MCHEC 7 HCBCPHLBIX OTBCTOB

- «yJIOBJIETBOPUTEIILHO» BBICTABIISIETCS MAarUCTPAHTY, €CJIM OTBETUJI HA MeHee ueM 50%
BOIIPOCOB.

- «HEYJOBIIETBOPUTEIHHOY BBICTABJISETCSI MATUCTPAHTY, €CIIH OTBETHII HAa MeHee yeM 30%
BOIIPOCOB.

5.Y4eb6HO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnieueHue TUCIHIIIMHBI
5.1. IlepeyeHb OCHOBHO H JONOJHUTEIBHON Y4eOHOM JINTEPATYPbl, HCOOXOAMMOM 115
OCBOCHHS JUCHHUILINHDBI
OcHoBHasi iMTEepaTypa:
1. OCHOBBI T'€HETHKH YelIOBeKa [DIIeKTPOHHBIN pecypc] : yued. mocodue / baml'y; 1. .
Hanprpmuna [u ap. | — Ya : PUL baml'y, 2014
URL.:https://elib.bashedu.ru/dl/read/NadyrshinaOsnovyGenetiki.pdf
2. Axynenko JI.B. [ u ap.]. Menununckas renetuka — M.: TDOTAP — Menua, 2015. — 192
c.: wi. — bubnmoreka baml'y, AGonement Ne3, 24 sk3emrusipa.

JlonoJIHNTEIbHAS JIUTEpaTypa:

1. Kumynes, N.®d. O6mas u MonekynspHas reHeTuka [DnexkTpoHHbIH pecype] / Kumynes
N. ®. — HoBocubupck: Cubupckoe yHuUBepcuTerckoe wuzaarensctBo, 2007 .— 480c.
URL:http://www.biblioclub.ru/book/57409/
2. MenuiuHckasi 6uoyiorust U 001asi TeHeTHKa [ DIeKTpoHHBIN pecypc] : Yuebnuk / P. I'.
3asig [u ap. | — MuHCK : Bricmas IIKOJIA, 2012 — 496 C.
URL:http://biblioclub.ru/index.php?page=book&id=144379&sr=1

3. Kypuanos, H.A. I'eneTnka yenoBeka ¢ OCHOBaMH OOIIIe TeHETUKU [ DJIEKTPOHHBIN

pecypc] / H.A. KypuanoB .— 2-e u3f., nepepad. u gom. — Cankr-IletepOypr : CnerrJIut, 2009
— 192 ¢. URL:http://biblioclub.ru/index.php?page=book&id=105726

4. Banues, P. P. Menuko-renetndyeckuii cioBapb HOHSTUA UM TEPMHUHOB [DJIEKTPOHHBIN
pecypc] / P. P. Banues, P. P. Banues, O. K. Xycuyrnunosa; baml'y. — Va: PUL| baml'V,
2011. — DIEeKTPOH. BepCHUs ned. MyOJIUKAIUH. —

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

5.2. [lepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu «AHTEepHeT» U
NPOrPaMMHOI0 ol0ecriedeHnsl, He0OXOAUMBIX 1JIs1 OCBOCHHS 1M CHUILTHHbI

1. VuuBepcanbHas 6a3a maHHbIx http://www.ncbi.nlm.nih.gov/
2. baza maHHBIX KJITACCHYECKOM U MOJIEKYIIsIpHON Oromorun Www.molbiol.ru
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https://elib.bashedu.ru/dl/read/NadyrshinaOsnovyGenetiki.pdf
http://www.biblioclub.ru/book/57409/
http://biblioclub.ru/index.php?page=book&id=144379&sr=1
http://biblioclub.ru/index.php?page=book&id=105726
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https://elib.bashedu.ru/dl/read/ValievHysnytdinovaMedeko-Genet.Slovar.Ponytii%20i%20Terminov.2011.pdf

3. Dnementsl. CaliT HOBoCTEH (pyHIaMeHTaIbHOM Hayku: http://elementy.ru/news

SCOPUS - https://www.scopus.com

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

©oNo O~

OnektponHast oubnnoteunas cucrema «Ob baml'¥Y» - https://elib.bashedu.ru//

OnektpoHHast OMOIMOTeYHAs cHcTeMa u3zaTenbeTBa «Jlaupy - https://e.lanbook.com/

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

OnekTpoHHast OMOIMOTeYHAs cucTeMa «Y HUBepCcUuTeTcKas OnbmuoTeka onnaitny - https://biblioclub.ru/
Hayunast smextponHass Oumbmmoteka - elibrary.ru

(mocTym K AIIEKTPOHHBIM HAy4YHBIM JKypHallam) -

10. OnexrtponHblii katanor bubnuorekn baml'y - http://www.bashlib.ru/catalogi/
11. Dnekrponnas 6ubmuoreka auccepramuii PI'B -http://diss.rsl.ru/

B  xone

ayJIUTOPHOTO

)41 CaMOCTOATCIIbHOI'O

W3y4YCHUS

JUCIUITIIMNHBI «['eneTnka

MUTOXOHJpUAIbHBIX OOJe3Hei» oOydaromuecs HWMEIOT BO3MOXKHOCTh paboTarh B JABYX
KOMIIBIOTEPHBIX KJIaccax Owuonorndeckoro (akynbrera, ocHameHHbix I[IK ¢ BbIxogoM B
HNutepuer. OOyuarommuecs: UCMOJIB3YIOT TaKKe MpOorpaMmbl cBoOOAHOTO Aoctyna, kak BLAST

(m1s  Tomcka

POACTBCHHBIX HOCHGHOB&TGHBHOCTCﬁ B 0Oaze AAaHHBIX HYKJICOTHAHBIX U

AMUHOKUCJIOTHBIX TOCIenoBaTenpHocteil), Pubmed (s momcka coBpeMeHHBIX cTaTeil IO
U3y4aeMoMy Kypcy) U apyrue (cnucok MHTepHET — pecypcoB).

6.MarepuajibHO-TeXHUYeCKas 0a3a, HeOOXOAUMAS VISl OCYLIECTBJICHHUS
00pa30BaTeILHOIO NpoIecca No TUCHUILINHE

HaunmenoBanue
CHeNHAJbHBIX MOMeIIeHuit
M MOMelIeHuH AJIs

OCHAIIEHHOCTh CIEeNUAIbHBIX
noMeleHuH ¥ noMemeHu s
CaMOCTOSATEIbHOI padoThI

IlepeyeHb JTUIEH3HOHHOTO
NMPOrpaMMHOro odecneyeHms.
PexkBU3HTHI MOATBEPKIAIOIIETO

CaMOCTOATEIbHOM padoThI JloKymerTa
1 2 3
1. yuebnas ayoumopus ons Aynuropusi Ne 128 1.  Windows 8 Russian. Windows

npogedenus 3anuAmuil
AeKuuonnozo muna: Ne 128
(yuebnbIit KOpIyc Omodaka),
Ne 130 (yueOHBIM Kopmyc

omodaxa).
2. yuebnas ayoumopus ons
npoeeoenusn 3anamuil

cemunapckozo muna: Ne 128
(y4e6HbIit KOpmyc Omodaka),
Ne 130 (yuebHbIl Kopmyc
6uodaka).

3. yuebnasn ayoumopusn onn
CamocmoameibHoil
pabomwi: yuTanbHbld 3am Ne
1 (rmaBHBIA KOpmyc), No 428
(yueOnbIit KOpITyc Omodaka).
4. yueonas ayoumopusn ons
npoeedeHus Zpynnoevix u
UHOUGUOYATIbHBIX
koucynomayuii:  Ne 130
(y4e6HsbIit Kopmyc Onodaka)
5. yuebnasn ayoumopusn onsn

meKyuwiezco - KOHMpoOaa U
HPOMENCYMOUHOIL
ammecmayuu:  No 130

(yueOHsIit KopiTyc Onodaka)

YueOHass MeOenb, TOCKa, JKpaH OebId
HACTECHHBIH, CHCTEMHBII 0JI0K B
komriekte ASUSCELERON-D

Aynuropus Nel30
VYuebHnasmebens, JOCKaMapKepHas,
3KpaHHaCTeHHLIﬁ, MyJIbTUMEIUA-

npoektopEPSONEB-X8,
mono00xLenovoC200Atom,
M®VYHPLaserJetM1120,
MuKpockomMUKME/I-5 (12 mrr).

KOMIIbIOTEP-

Yuranbuslii 321 Nel

YueOHast MeOelb, YIeOHBIH U CIIPaBOYHBIH
(oHz, HEOTpaHUYEHHBIN KPYTIOCYTOUHBIN
JIOCTYIl K 3JIEKTPOHHBIM OMOIMOTEYHBIM
cuctemam (OBC) wm BJl, creng 1o
MOKapHOW  0€30IacCHOCTH, MOHOOJIOKH
cTanuoHapHele — 5 T, M®VY (mpunTep,
CKaHep, Konup) — lmrT.

Aynuropus Ne428
YyeOHast Mebenb, JIOCKa,
MYJIbTUMEAHNA-TIPOEKTOP
InFocusIN119HDX, noytOyk Lenovo 550,
skpan HacteHHblid ClassicNorma 200*200.
MOHOOJIOKH CTallMOHApHBIE —2 IT.

TpuOyHa,

Professional 8 RussianUpgrade.
Horosop Ne 104 ot 17.06.2013 r.
Jlnen3un O6eccpoyHbie

2. MicrosoftOfficeStandard 2013
Russian.  ToroBop  Nell4  or
12.11.2014 T.
JInuen3zunbeccpodHsIe.

3. IlporpamMHOe  obecriedeHue
Moodle. OdunuanbHbIit
OPUIMHAJIbHBIM aHIVIMACKUM TEKCT
JULEH3Ud I cucteMbl  Moodle,
http://www.gnu.org/licenses/gpl.html
[lepeBox nHIEH3UM TSI CHCTEMEI
Moodle, http://rusgpl.ru/rusgpl.pdf
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[Tpunoxenue Ne 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIbBHOE

YYPEXIAEHHUE BBICILIET'O OBPA3OBAHMA

«BAIIKMPCKUI T'OCYJTIAPCTBEHHBI YHUBEPCUTET»

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

JTUCIUIUIMHBI [ eHeTHKa MUTOXOHAPUATBHBIX 00JIe3HEel Ha 3 CeMECTp

(HauMEeHOBaHWE JUCITUTIIIMHBI)
oyHas

(dhopma o0ydeHust

Buja pa6otsl

O0BbeM JUCHUTIINHBI

O6mas tpynoemkocts aucturuinabl (3ET / gacos) 3/108
Y4eOHBIX 4acOB HAa KOHTAKTHYIO PadOTY € MPEnojaBaTesIeM:
JIECKINH 8
MIPAKTHYECKUX/ CEMHUHAPCKUX 18
712a00paTOPHBIX
Apyrux (TpynroBasi, MHAMBUIYaIbHas KOHCYJIbTAIUS U UHBIC
BUBI YI€OHOH JEATEILHOCTH, MPeIyCMaTpUBAIOLIHE PadoTy
oOyuaromuxcs ¢ npenogasarenem) (OKP) 0,2
Y4eOHBIX 4acOB Ha CaMOCTOATEIbHYI0 paboTy obydaromuxcs (CP) 81,8

Y4eOHBIX 9acOB Ha MOATOTOBKY K
sK3ameny/3auety/muddepenmpoannomy 3auery (Kontpon)

®dopma(bl) KOHTPOJIS:
3a4eT__3  ceMmecTp
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Ne

n/ ®opma u3yyeHHs] MaTEePHAJIOB: Dopma KOHTpOJIit
n JIEKIINH, IPAKTHYECKHE 3aHATHSA, OCHOBHAas H CaMOoCTOSTEILHON
CEMHUHAPCKUE 3aHATHUA, naﬁopaTopHHe JOMOJHUTEJABbHA 3auam/m 1o paﬁOTH
padoThI, caMOCTOsATeIbHAS padboTa u s CaMOCTOITEILHO CTYACHTOR
TPY/I0eMKOCTD (B 4acax) METEpATYA, il paborte (KOJIJIOKBHYMBlI,
peKoMeHyemast CTY/1EHTOB C KOHTPOJIbHbIE
YKa3aHueM padoThI,
Tema u conep:xxanue CTyJAeHTaM
(HOMepa W3 JINTEPaTyphbl, KOMIILIOTEPHbIE
JK IIP/CEM JIP CP HOMEPOB 3a/1a4 TeCThI U
CIIMCKA)
T.IL.)
1 2 3 4 5 6 7 8 9
Moayas 1
CtpykTypa ¥ GpyHKUHH
MHUTOXOHAPHH.
Opranusanus
MHUTOXOHAPHAIBHOIO
reaioma. MarepuHCKoe
HacJieJ0BaHMe.
MuTonaruu
1 | Ucropus HCCIeA0BaHUs OcHoBHas [TonroroBka k [IpoBenenue
MUTOXOHJIPHH, B3TJISIT HA UX JUTepaTypa: ceMHUHapy, YCTHOT'O OTIpoca,
IIPOUCXOXKICHHUE. 1,2 MOATOTOBKA K KOJUIOKBUYM, TECT
CTPYKTYpHBIE " 1 8 JlonosnHUTENbHAS KOJUIOKBUYMY,
(b yHKIIMOHATbHBIE auTepartypa: MOATOTOBKA K
O0COOEHHOCTH. 1-4 TECTUPOBAHUIO
2 | Opranuzanus OcHoBHas [TonroroBka k [IpoBenenue
MHUTOXOHIPHATHBHOTO JIuTepaTypa: ceMHUHapy, YCTHOT'O OIIpoca,
reHoma 1 1 8 1,2 MOATOTOBKA K KOJUIOKBUYM, TECT
JlononHuTenpHas KOJUIOKBHYMY,
auTeparypa: MOATOTOBKA K
1-4 TECTUPOBAHUIO




Marepunckoe OcHoBHas IToaroroBka x [IpoBenenue
HacJe/J0BaHWe,  MYyTalluu, auTeparypa: CEMUHapYy, YCTHOTO OIpoca,
penaparnus, cerperauus u 1,2 MOJATrOTOBKA K KOJUIOKBUYM, TECT
SBOJIFOLIUS JlonoHUTEILHAS KOJIJIOKBUYMY,
MUTOXOHIPHAIBHON JTHK JuTeparypa: MOJArOTOBKA K
1-4 TECTUPOBAHUIO
MurtoxoHpuaibHbIe OcHoBHas IToaroroBka x [IpoBenenue
LIUTOIATHH - OOIUI B3I auTeparypa: CEMUHapYy, YCTHOTO OIpoca,
Ha MHUTOXOHIPHATHHYIO 1,2 MOJATrOTOBKA K KOJUIOKBUYM, TECT
ITaTOJIOTHIO JlonomHUTEILHAS KOJIJIOKBUYMY,
JIuTepaTypa: MMOJArOTOBKA K
1-4 TECTUPOBAHUIO
Mopyas 2. 3a6oJ1eBaHus,
CBfI3aHHDbIE C TOYEYHBIMH
MYTaIMSIMH U JIeJIelUsIMU
B MUTOXOHAPHATbHBIX
reHax.
3a0o01eBaHus, CBSA3AaHHBIE C OcHoBHas IloaroroBka x [IpoBenenue
TOYEUHBIMH MYTAlUAMH B JauTepaTypa: cEeMHUHapYy, YCTHOTO OIpoca,
MHTOXOHIPHATHHEIX TeHAX 1,2 MOJITOTOBKA K KOJJIOKBUYM, TECT
Dl — JlonmonauTenbHas KOJUIOKBUYMY,
TuTeparypa: MMOJITOTOBKA K
1ot 1-4 TECTUPOBAHUIO
3aboiieBanus, CBS3aHHBIE C OcHoBHas IloaroroBka x [TpoBenenue
TOYEYHBIMU MYTalUAMU B JaTeparypa: CCMUHApPY, YCTHOTI'O OIIpoOcCa,
TeHAX MHTOXOHIPHATBHBIX 1,2 MOJITOTOBKA K KOJJIOKBUYM, TECT
TPHK JlonmonauTenpbHas KOJUIOKBUYMY,
auTeparypa: MMOJITOTOBKA K
1-4 TECTUPOBAHUIO
3a0o01eBanus, CBSA3aHHBIE C OcHoBHas ITonroroBka k IIpoBenenue
OOIIMPHBIMH JIETICIIUSMHA B JiTeparypa: ceMuHapy, YCTHOI'O olpoca,
uTOXOHIpHATEHOH JTHK 1,2 IMOATOTOBKA K KOJUIOKBUYM, TECT
JlonmomaurenbHas KOJIJIOKBUYMY,
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JaUTeparypa:

noAroToBKa K

1-4 TECTUPOBAHUIO
Moayas 3.  SlaepHblii OcHoBHas ITonroroBxka k [IpoBenenue
FeHOM " JuTeparypa: CEMHUHapYy, YCTHOTO OIpoca,
MHTOXOHIAPHATLHBIE 1,2 IMOJITOTOBKA K KOJUIOKBUYM, TECT
GOJIe3HH, METOXOIDHH B JlonmonHUTEILHAS KOJUIOKBHYMY,
auTeparypa: IMOJITOTOBKA K
npouecc CTapeHusl. 1-4 TeCTUPOBAHMUIO
JUATHOCTHKA M JIeYeHHe
MHUTOXOHAPHAIbHBIX
3a00J1eBaHMii
8 | SAnepubrii T'€HOM " OcHoBHas IloaroroBka k IIpoBenenue
MUTOXOHAPHAILHBIE JquaTeparypa: CCMUHApPY, YCTHOI'O OIIpocCa,
GoNesHH 2 8 1,2 MMOJArOTOBKA K KOJJIOKBUYM, TECT
JlononHuTenpHas KOJUIOKBUYMY,
JauTepaTypa: MMOJATrOTOBKA K
1-4 TECTUPOBAHUIO
9 | MuTOXOHAPUU U TPOIIECC OcHoBHas [Toxroroska k [IpoBenenue
cTapeHus TuTeparypa: CEMUHAapYy, YCTHOTO OIpoca,
9 5 1,2 MMOATOTOBKA K KOJUIOKBUYM, TECT
JlononHuTenpHas KOJUJIOKBHYMY,
auTeparypa: MMOJITOTOBKA K
1-4 TECTUPOBAHUIO
10 | IToxxonbl K  JICUYCHHIO OcHoBHas IloaroroBka k [IpoBenenue
MHUTOXOHIPHATBHBIX TuTeparypa: CEMUHapYy, YCTHOTO OIpoca,
6one3He 2 98 1,2 MOJATOTOBKA K KOJUIOKBUYM, TECT
' JlononHuTeNbHAS KOJUIOKBUYMY,
auTeparypa: IMOJITOTOBKA K
1-4 TECTUPOBAHUIO
3auer
Bcero yacos: 18 81,8
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