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HACIIOPT PABOYEM ITPOI'PAMMBI

1.1. Ileau u 3aga4m 0CBOEHHS TUCHUILIMHBI

1.1.1. ILensMu OCBOEHHUSI AUCHMIUIMHBI «MOJEKyIsIpHas T'€HETUKa» SBISIOTCS (HOpMUpOBaHHE
0a3uca 3HAHHI, YMEHUH U HABBIKOB, HCOOXOAMMBIX I 3(P(PEKTUBHOMN MPodecCHOHATBHON NeATSIIEHOCTH
CHeIHauCTa JIe4eOHOTO JIeTia B 001acT Npo()UIaKTUKH, TUATHOCTHKY | JICYeHUs 3a00JIeBaHNU HA OCHOBE
MMOHMMAaHHS MOJICKYJIIPHO-TCHETHYECKUX MEXaHH3MOB, B TOM YHCJIC, A ITOPUTMOB PaOOTHI C TCHETUYCCKUMU
0a3aMu JaHHBIX, TOJYYCHHUS TeHETUYECKON NH(POpMALIUY U €€ UHTEPIPETALINH.

1.1.2. 3amauu AMCUUIUIMHBL (POPMUPOBAHHE LIETOCTHOTO MPEACTABICHUS O CTPYKTYpe, (QYHKIHIX
HYKJIEWHOBBIX KHCJIOT, OPTaHM3alM{ T'CHETHYECKOTO MaTepHana J3YKapuoT (YeJIOBeKa) M METOAAX €ro
uccieoBanus; (opMuUpoBaHHE W pa3BUTHE HABBIKOB TPUMEHEHHUS HAa NPAKTUKE 3HAHUK B 00JacTu
MOJIEKYJIIPHOW T€HETHKH B KOHTEKCTE COBpeMeHHOH NOKTpuHBI «Menuuuusl 411»; oOydenne nmpuémam
paboThI C OTKPBHITBIMU T€HETHUECKUMH 0OazaMu JaHHBIX (pecypchl cetn VHTepHeTa) C 1enbpio coopa u
aHaIM3a  OSIUAEMHOJIOTHYECKMX JIAHHBIX; BHIpa0OTKAa YMEHUI NPUMEHATh, aHAJIM3UPOBATh |
MHTEPIPETHPOBATH TCHETUYECKYIO HHPOPMALIUIO, MTOITYYCHHYIO Ha OCHOBE MOJIEKYJISIPHO-T€HETHYECKOTO U
IIUTOT€HETUYECKOTO TECTUPOBAHHS.

1.2. Mecro nucunmiunbl B cTpykrype OIIOII BO
1.2.1. JucummuimHa OTHOCUTCS K 00s3aTenbHOM yacTu biioka 1.

1.2.2. Jlnsg w3ydeHus AMCUUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHS M HaBBIKH, (QOpMHUpyeMbIe
MPEIIICCTBYIOMUMHI  JUCIUIUIMHAMU/TIPAKTHKAMU:  «Xumusy, «buonocusy, «Anamomus uenoeexay,
«l'ucmonoeus, smbpuonocus, yumonoausy, «buoxumusny, «Hopmanvnas chuzuonoeusy.

1.2.3. W3ydeHue AUCHUIUIMHBI HEOOXOAMMO [UIS TOJNyYCHHs] 3HAHWW, YMEHHH M HAaBBIKOB,
(bopMHpPYEMBIX MOCTEIYIOIUMHI JUCIUTUIMHAMI/TIPAKTUKAMHU: « Papmakonozusy, « Baympennue 6one3nuy,
«Knunuuecxas nabopamophasn ouaznocmuxay, «Mmmynonocusy, «Hesponocus, MeOUyuHcKas ceHemuray,
«Onkonoeus, ayuesas mepanusy, «Knunuueckas nabopamopnas ouaznocmuxay, « Cyoebnas meouyunay,
«HMmmynonpoghunakmukay, « Inuoemuonozusny, «Ilamgusuonocusy.

B ocHoBe mpenonaBaHus JAHHOW JUCHUILIMHBI JIeXKAT CIEAYIOIIUE THUIBI MPOo(eCCHOHATBHON
JEATEIIbHOCTU:

1. JlnarnocTuyeckui

2. lIpopunakruyeckuit



1.3. Komnerenuuu, popmMupyembie B pe3yabTaTe 0CBOCHHUS THCIUINTHHBI
1.3.1. O6menpodeccuoHaIbHbIEe KOMIIETEHINH

Haunmenoanue kateropuu Nupukatopsl
Ne n/mt o0menpodeccnoHaTbHBIX Koz Copepkanne KOMIETCHIIUU o0menpodeccuoHaTEHBIX Texnonorus
N KOMIIETCHIINU . (hopmupoBaHus
KOMIIETCHLIUN KOMIIETCHLINM
1 EcrecTBeHHOHAyUYHBIE METOBI OIIK-3 CrnocodeH pemiathb NI-1 onk-3 Bnagets anroputmom | KoHTponbHBIE BOITPOCHL
MTO3HAHUS npodeccHoHAIBHBIE 322491 OCHOBHBIX (PM3UKO-XUMHUYECKUX, | MO TEMe JISKIIHH
Bpaya no o0ueii ruruexe, MaTeMaTUYECKUX U UHBIX TecTsl TEKyIIETO
MMUAEMUOJIOTHH € €CTECTBEHHOHAYYHBIX METO/IOB KOHTPOJIS IO TeMaM
HCIOJIb30BAHUEM HCCIICAOBAHUM. CuryanroHHBIE 331391
OCHOBHBIX (PH3UKO-XUMHUYCCKUX, WNI-2 onk-3 YMeTs 110 TeMaM
MaTeMaTUYECKUX U UHBIX HHTEPIPETUPOBATH pe3ynbTaThl | Jlokmaapl mo TeMam
eCTeCTBEHHOHAYYHBIX (hM3UKO-XUMUYECKHX, Tectol pyOexxHBIE 11O
NOHATHII 1 METO/I0B. MaTEMAaTHYECKUX U UHBIX paznenam 1, 2
€CTECTBEHHOHAYYHBIX Bompocs! k 3auety No
HCCIIEAOBAHUM MPU PELICHUU 1-40
poeccHoHaIbHBIX 3a/1a4.
2 DTHONOTHS, TATOTCHE3 OIIK-5 Cnoco0eH o11eHnBaTh W-3 onk-s YMeTh onpeneisiTh KontponbHbie BOIPOCH

Mop(podyHKIHOHAIbHBIE,
(u3HoIOrNYeCKHe COCTOSTHUS U
MATOJIOTHYECKHX MPOLECChI B
OpraHu3Me 4eJI0BeKa 1J1s
pelieHns nNpopeccHoOHaTbHbBIX
3ajadq.

MOp(PODYHKIIMOHANBHBIE,
(bU3HOIOTHYECKUE COCTOSIHUS U
MaTOJIOTMYECKHE TPOIECCH
OpraHu3Ma 4ejIoBeKa.

10 TEME JIEKIIUH

TecTrl TEKyIIErO
KOHTPOJIS [I0 TEMaM
CuryarnoHHbIe 33/1a91
10 TeMaM

Joknane! mo TemMam
Tectbl pyOexHBIE 11O
paznmenam 1, 2
Bompocs! k 3aueTy Ne
1- 40




1.4. O6bem y4eOHOM TUCHUIVINHBI H BBl y4eOHOH padoThI

TpynoemkocTsb, Bcero
CemecTpbl
Bt vIe6H0i DaGOThL B 3aUETHBIX | B aKaJeMH- 11
otk P e/IMHUIIAX yeckux | IPYNOEMKOCTb IO
(3BE) yacax (4) cemecTpam ()
I
AyauTopHasi pabora, B TOM YHCIIE: 2,0 72 72
Jexuuu (JI) 0,67 24 24
JIaboparopusie npakTukymsl (JIIT) - - -
[Tpaktrueckue 3ansatus (113) 1,33 48 48
Knuanueckue npaktudeckue 3ansatus (KI13) B } )
Cemunapsl (C) - - -
CamocrositesabHas padora crygenra (CPC), B 1,0 36 36
toM uncie HUPC
3auer (3) 3a9CT
ITpomexyToUHas aTTECTAUMSA: | 5x3ameH (D) - - -
(ocmasumu HysHCHOE) "
3a4€T c i B} -
OLICHKOU
UTOTO 3 108 3a4er
2. CTpyKTypa U coaep:kaHue TUCHUNTHHBI

OO11as TpyI0€MKOCTh MOJTYJISl TUCIIUTLTHBI COCTABIISIET 3 3a4eTHbIe eAUHUIIBI, 108 u.

2.1. CrpyKkTypa AUCUMILINHBI

Bunsl yueOHol paboThI
. iz AyJIUTOpHBIE Yachl
n/_n HaumenoBanue pa3zienoB u tem = § CPC
3 o | J JIII I3 | KI3 | C
O 2]
1 Paspnen 1. OcHOBBI MOJIEKYJISIPHOM I | 54 | 12 24 18
TeHeTHKH
1.1 | Tema 1. BBeneHnue B MONEKYISIPHYIO 11T 9 2 4 3
reHetuky. CTpykTypa u pyHKUUU
HYKJICHHOBBIX KHCJIOT
1.2 | Tema 2. CTpyKTypHBIE DJI€MEHTBI I 9 2 4 3
reHOMa YeJloBeKa
1.3 | Tema 3. UccnenoBanue reHomMa I 9 2 4 3
9eJI0BeKa
1.4 | Tema 4. Opraausaiys reHeTHIeCKOM III 9 2 4 3
nH(bOopMaIui




Buapl yueGHO# paboThI
x iz AYIUTOPHBIE YaChl
n;_)n HaumenoBanue paszienoB u Tem o, § CPC
3 o JI JII I13 KII3 | C
= 1)
S | &
1.5 | Tema 5. Dkcrnpeccusi TCHETUYECKON III 9 2 4 3
nH(bOopMaluu
1.6 | Tema 6. CraHOBICHHE U Pa3BUTHE 111 9 2 4 3
MOJICKYJISIPHOW T€HETHKH.
I'enerndeckas maboparopus
2 Pa3znen 2. YacTHbIE aCHIEKTHI H III | 54 | 12 24 18
NMepCcneKTHBBI MOJIEKYJISAPHOI
reHeTHKH
2.1 | Tema 7. I'eHeTHKa B IIaTOJIOTHUH III 9 2 4 3
2.2 | Tema 8. I'eHeTHKa OHTOIrCHE3a III 9 2 4 3
23 | Tema 9. Tenmetuxka B omxomormu u | III 9 2 4 3
MMMYHOJIOTHH
2.4 | Tema 10. CoBpemennsle HampasieHus | 111 9 2 4 3
MOJICKYJISIPHO-TEHETHUECKUX
HUCCISTOBAHNM
2.5 | Tema 11. I'enernueckas umxkenepus B | 111 9 2 4 3
MEIUIINHE
2.6 | Tema 12. IlepcrexktuBsl BHeapenus | 111 9 2 4 3
MOJICKYJISIPHO-TCHETHYECKUX
TEXHOJIOTHH JJIs peaTn3aliii MEIUIINHBI
«4IT»
UTOI'OBOE 3AHATHUE. 3AYET.
Hroro | IIT | 108 | 24 48 36
2.2, TemaTruyeckuii NJIaH JeKIMOHHBIX (TE€OPETHYECKUX) 3aHATHIA
Koz- Pesynbrar 0o0ydeHus
No BO & s BUJIE
HanmeHnoBanue paszena, Tema JIEKIUU Q
/i gaco | 2 | Gpopmupyembix
B 3 | kommerentmii
Pa3znen 1. OcHOBBI MOJIEKYJISIPHOM IeHETHKHU 12 II1 | OIIK-3 (U/]-1, H/]-2),
OIIK-5 (U/]-3)
1 Tema 1. BBenenue B MOJCKyJIspHYIO reHeTHKY. CTpyKTypa H 2 I
(YHKIIMU HYKJIEHHOBBIX KUCJIOT
2 Tema 2. CTpyKTypHBIE 2JIEMEHTHI TCHOMA YEJIOBEKa 2 111
3 Tema 3. UccnegoBanue reHoMa 4eI0BEKa 2 I
4 Tema 4. Opranuzanus reHeTUIeCKol HHPOpMaITUU 2 111
5 Tema 5. Dkcrnpeccust TeHeTUYECKON HH(OpMAITUN 2 I
6 Tema 6. CraHOBIIEHHE W Pa3BUTHE MOJIEKYJISIPHOM TE€HETHUKH. 2 111
I'eneTnyeckas J1abopaTopus
Paznen 2. YacTHble acmekTbl W TEPCHEKTHUBBI MOJIEKYJISIpHOW | ]2 II1 | OIIK-3 (U/]-1, H/]-2),
TeHETHKH OITK-5 (H/]-3)
1 Tema 7. I'eHeTHKa B IaTOJOTUH 2 11
2 Tema 8. ['eHeTHKa OHTOreHE3a 2 III
3 Tema 9. 'eHeTHKa B OHKOJIOTHH ¥ UMMYHOJIOTHH 2 I
4 Tema 10. CoBpeMeHHBIE  HANpPaBJICHUS  MOJIEKYJISIPHO- 2 111
TEHETUYECKUX MCCIIEOBAHUI




Kon- Pesynbrar oOyueHwust
Ne BO E s BUJIE
HaumenoBanue pasnena, Tema JIEKIHU 3
n/n Jaco g | bopmupyembIx
B & | kommerenumit
5 Tema 11. I'eneTnueckast HHXXEHEPHUS B MEIUIIMHE 2 111
6 Tewma 12. [lepcniekTBBI BHEAPEHUS MOJIEKYIISIPHO-TEHETUIECKUX 2 III
TEXHOJIOTUM JJIsl peanu3aiiuu MeIuiHbl «411»
Uroro: | 24 III
2.3. Temaruyeckuil NJIAH NPAKTUYECKUX 3aAHATHI
Bun Koi-
3aHAT BOYacOB o, | Pesynbrar
Ne ui 3 oOydeHus B BUJIE
n/ | HaumeHoBaHue pa3ziena, TeMa 3aHATUS (I13, g
. C, Ayn 5 | bopmupyembrx
KII3, | ®To CPC © KOMIIETEHIIN I
JIIT) p.
113 24 18 111 OIIK-3 (H/]-1,
Pa3nes 1. OcHOBBI M0OJIEKY/ISIPHOM IT'eHETHKHU Hi-2), OIIK-5
(H/1-3)
1 Tema 1. Benenue B MOJIEKYJISIPDHYIO T€HETUKY. | [13 4 3 11
CtpykTypa U GyHKIMH HYKJICHHOBBIX KUCIOT
2 Tema 2. CrpyKkTypHBIE »JJIeMEHTH TeHoMma | [13 4 3 111
yeJIoBEKA
3 Tewma 3. MccieqoBadnue reHoMa 4eloBeEKa 113 4 3 11T
4 Tema 4. Opranuszanus regeruyeckoit | 113 4 3 I
uHbOpMaITUU
5 Tema 5. Dkcrnipeccus renerudeckor uupopmanuu | 173 4 3 11
6 Tema 6. CTaHOBIICHHE U Pa3BUTHE MOJIEKYJIsIpHOH | 113 4 3 I
reHetuku. [ eHeTnueckas madboparopus
Pa3nen 2. YactHble acnekThl M mnepcnekTuBsl | 113 24 18 111 OIIK-3 (H/]-1,
MOJIEKYJISIPHOM FeHeTUKH HJI-2), OIIK-5
(H]-3)
1 Tema 7. I'eHeTuKa B IaTOJIOTUU 113 4 3 I
2 Tema 8. I'eHeTHKa OHTOreHE3a 113 4 3 I
3 Tema 9. 'eHeTHKa B OHKOJIOTUU U UMMYHOJIOTUU | 113 4 3 111
4 Tema 10. CoBpeMeHHbIE Hamnpasnenus | [13 4 3 111
MOJICKYJIIPHO-TEHETUYECKUX MCCIICIOBAHMIA
5 Tema 11. I'enernueckas uH>xeHepus B Menuuuue | 113 4 3 111
6 Tema 12. [TepcnexTuBsl BHenpeHus | 113 4 3 111
MOJICKYJIIPHO-TEHETUYECKINX TEXHOJIOTHHA IS
peayinzanuy MeauIuHbl «411»
Hroro: 113 48 36 I




2.4. ConepxxaHue TUCUUILTAHBI

PA3JEJ 1. OCHOBBI MOJIEKYJISAPHONU 'TEHETUKHA

Tema 1. Beeoenue 6 monexynapuyio cenemuxy. Cmpykmypa u (hyHKyuu HyKi1euHo8vlx Kucjiom
Cooeparcanue membi:

1. Ilpeomem, 3a0auu, memoovi monexyisapHou ecenemuxu. [IoHATHS: T€H, TeHOTHUI, (heHoTUI. MecTto
TCHETUKH Cpeau OMOJOTMYEeCKMX HAayK. 3HAUe€HUE TCHETUKH I MPAKTUYCCKOM MEIUIIMHCKON
MPaKTUKH.

2. Hacneocmseennocmv u usmeHyugocms. SInepHas U LUTOIIIA3MAaTHYEeCKash HACIEICTBEHHOCTb.
Tunel W3MEHYMBOCTH: HACICACTBEHHAs, HEHACJIEACTBEHHAs, KOMOWHATHBHAs, MYTallMOHHAs,
OHTOTE€HETUYECKas.

3. Cmpykmypa wuykneunosvix xuciom: JJHK u PHK. CtpoeHHe HYKIEOTHIA, THUIBI a30THUCTHIX
ocHoBaHu#. llepBuuHas, BTOpMYHAs W TPETHUYHAs CTPYKTYpPbl HYKJIEHMHOBBIX KHCIOT. CBs3b
ocobennocteit ctpykrypbl [JHK u PHK ¢ ux Ouomormyeckumu (QyHKIUSIMH. AJIBTEPHATHBHBIC
nsycnupanbubie  cTpykTypbl JIHK u ux Ouonoruueckas ponb. OcCOOEHHOCTH OpraHu3alvu
HAaCJIEJCTBEHHOTO MaTepuala npo- u sykapruoruueckux opranusmon. PHK: pasnooGpaszue cTpyktyp.
Monudukannu PHK. ®ynknuun PHK B kietke. Metoapl BbIAENEHUS M OYUCTKU HYKJICHHOBBIX
KHCIIOT. DNeKTpodope3 HyKJIECHHOBBIX KHCIIOT.

4. Pennuxayus. IIoHSITHS OPUIDKUH, PEIUTMKOH, pEIUTMKAaTUBHAS BUIKA. CTPOCHHUE SYKapUOTUUECKOU
perucombl.  Paktopsl permukauuu. Ctpykrypa JAHK-monmmepa3. WuHunmanus permkanuw,
perynsinua uHUIMANUU. [IpepbIBUCTBI XapakTep CHHTE3a Ha OTCTAIONICH Ienu U (PparMeHThI
Oxkazaku. DoHranus U TepMUHaIus permkanuu. CTpyKTypa TEIOMEp U TEIOMepasbl.

5. Ilpakmuueckas paboma Nel «Beedenue 6 monexynapuyio cenemuxy. Cmpykmypa u QyHKyuu
HYKJIeUHOBbIX KUCIOM». 3HAKOMCTBO CO CTPYKTYpoH # (YHKIMEH HYKIEHHOBBIX KHCIOT,
Mexanusmom permmkannd JIHK. IlonydeHume npakTUYECKMX HABBIKOB IPUMEHEHUS METO/OB
BoieneHus JJHK. ®opmupoBanre ymMeHui peanusaiuy U AeTeKIUU Pe3yabTaToB JIeKTpodopesa.

@®opmMa KOHTPOJISI M OTYETHOCTH YCBOEHHSI MaTepHasa: KOHTPOJIbHBIE BOIPOCHI, o(opmieHue
OTYeTa M0 MpakTuyeckoil padore Nel, TecToBble 3a1aHUS.

Hcnoab30Banue 3J1eKTPOHHOTO 00y4eHUs U THCTAHIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHIA:
aa.

Buoeo-nexyus,  nexkyus-npesenmayus, — Memoouyeckue — YKA3amus O CAMOCMOSMENbHOU
8HeayOUmMopHoU  pabomsl U 018  AYOUMOPHOU  NPAKMUYECKOU  pabomuvl  CMYOeHmos,
UHDOPMAYUOHHBIE MAMEPUATbL U MECMO8ble 3A0AHUS.
https://moodle.kemsma.ru/course/view.php ?id=428

Tema 2. CmpykmypHhoie 31emenmol 2eHoMa uenoéeKa

Cooeparcanue membi:

1. I'enomuxa. OcHOBHBIE 3a7aud, HampaBieHHs reHoMHUKH. CTpyKTypHas, (QyHKIHMOHAIbHAasI,
SBOIIONMOHHAS M MEAUIIMHCKAS T€HOMHKA.

2. I'enom. CTpyKTypa SIIEPHOTO M MHUTOXOHJAPUAIBHOTO TeHOMa uenoBeka. (DYHKIMOHAIbHBIE
€AMHUIBI TeHOMA dYKapUOT. «M30BITOYHOCTEY DYKAPUOTHYECKOTO TeHOMa. KOoMImakTHOCTh TeHOMa
ayKkapuoT. HampasneHus 3BOJIIOIUHA T€HOMOB MPO- U 3YKAPHUOT.

3. I'en. CpaBHHUTENBHAS XapaKTEPUCTHUKA MPO- U DYKAPUOTHUECKOTO TeHa. Knaccudukaiius reHoB.
CTpyKkTypHasi OpraHu3aiius ->yKapHOTHYECKOTO TeHa, KOIUpYroIero Oemok. PerynstopHbie
AJIEMEHTHI TeHa. Bapuaiuy HyKJI€OTHIHON TTOCIIeIOBATEILHOCTH TE€HOB: MyTaIlid, TOJIUMOP(HHU3M.
4. JIHK ene ecenos. Caremnutnas JIHK, nceBgorensl, MOOUIIbHBIC IEMEHTHI. PeTpoTpaHCIO30HBI.
LINE- u — SINE-sneMmenThl. buonorundeckoe 3HaueHHE OABUKHBIX TEHETHUCCKUX JICMCHTOB.

5. Ilpumenenue pecmpuxkmasz 05l peaiuzayuu 2eHOMHuIX ucciedosanuil. VICTOpus OTKpBITHS,
pa3BUTHS, COBPEMEHHOE COCTOSIHUE M INPUMEHEHHE [JII MEAUKO-TEHETHYECKUX HCCIIECIOBAHUM.



CucreMpl pPECTPUKLMU TpEX THUIOB. Y3HAaBaHHWE M pa3pe3aHUE PECTPUKTA3aMH KOPOTKUX
cnenupuIecKux MmociaeI0BaTeIbHOCTEN C 00pa30BaHUEM “TTUTIKUX ™ WU “TYIbIX~ KOHIIOB.

6. Ilpaxmuueckas paboma Ne2 «CmpykmypHble 371eMeHmbl 2eHOMA Yelo8eKay. 3HAKOMCTBO CO
CTPYKTYpHOM OpraHu3anuel renoma, kinaccudukarnueit renon. [lomyuyeHne npakTHUEeCKUX HABBIKOB
uHTepnpuTanmu pe3ynbratoB [1/IP@-ananuza. ®opmupoBanue ymeHuid HopMyaupoBaTh OCHOBHBIE
3aJlauM U poOIeMbl TEHOMUKH.

®opmMa KOHTPOJISI M OTYETHOCTH YCBOCHHSI MaTepHaJ/ia: KOHTPOJIbHBIE BOIPOCHI, o(opmieHue
OTYeTa 10 MpaKTU4ecKoil padore No2, TecTOBbIE 3aJaHUS.

Hcnonb3oBaHue 3JIEKTPOHHOTO 00y4eHHs U TUCTAHIMOHHBIX 00Pa30BaTeJbHBIX TEXHOJIOTHIA:
na.

Buoeo-nexyus,  nexyus-npezenmayus, — mMemooudeckue — YKA3aHus Ol CAMOCMOSAMENbHOU
6HeayOUmopHot  pabomvl U 01  AYOUMOPHOU  NPAKMUYECKOU  pabomvl  CMYyOeHmos,
uHpopmayuorHbvie Mamepuavl U Mmecmosvie 3a0aAHUs.
https://moodle.kemsma.ru/course/view.php ?id=428

Tema 3. Hccnedosanue cenoma uenoseka

Cooeparcanue memoi:

1. Ilpoexm «I'enom uenosexay. Vicropusi u coBpeMeHHOCTb. Llenu npoekra. MeToabl uccien0BaHus.
Joctmwxenus. OxkulaHue U PealbHOCTh. DTUUYECKHUE, FOPUANYECKUE U COLIMATIbHBIE BOIIPOCHI.

2. Unghopmayuonnvle pecypcol u eenemuyeckue 6azvl 0anHvix. O030p OCHOBHBIX 0a3 JaHHBIX MO
reHoMy 4desioBeka. ba3bl reHoma, TpaHcKkpunrToMa, Metaboiaoma. AJIrOpUTMBI TOMCKA HYKICOTH IHBIX
MOCNIEIOBATEbHOCTEN B TIEHETHYECKUX 0a3ax MdaHHBIX. AHalU3 pe3yJabTaToB IOHMCKAa IO
TeHEeTUYECKUM 0a3aM JaHHbIX. [ eHeTHYeCKre JaHHbIe — MPOOJIEMbl HHTEPIIPETAIUH.

3. IIpakxmuueckasn paboma Ne3 «Hccnedosanue 2cenoma uenogexa». 3HAKOMCTBO CO CTPYKTYpOU U
M3MEHUYUBOCTBIO TeHOMa uesoBeka. [lonmydeHrne mpakTUYecKUX HABBIKOB IMOMCKa MHGPOpMAIUU B
TeHOMHBIX Opay3epax. DopMuUpoOBaHUE YMEHHUN UHTEPIIPETAIIMN T€HETHYECKUX JIAHHBIX.

(I)opMa KOHTPOJII U OTYETHOCTH YCBOCHHUSI MaTe€pHaja: KOHTPOJIbHBIC BOIIPOCHI, O(bOpMJIeHI/IC
oT4ycTa 1Mo HpaKTquCKOﬁ pa60Te N93, TCCTOBBIC 3a/IaHUA.

Hcnonb3oBanue 3JIeKTPOHHOTO 00y4eHHUs ¥ TUCTAHIMOHHBIX 00Pa30BaTeJbLHBIX TEXHOJIOTHIA:
na.

Buoeo-nexyus,  nexyusi-npezenmayus,  mMemoouueckue — YKa3auusi O CAMOCMOSMENbHOU
8HeayoOuUmopHot  pabomel U OAi  AYOUMOPHOU  NPAKMUYECKOU  pabomuvl  CMYyOeHmos,
UHpOPMAYUOHHBIE MAMEPUATbL U MeCMOos8ble 3A0AHUS.
https://moodle.kemsma.ru/course/view.php ?id=428

Tema 4. Opzanuzayusa zenemuuecxkoii ungopmayuu

Cooeporcanue membi:

1. Xpomamun u xpomocomei. IloHsATHE, BO3MOXHOCTH BH3YaJW3allMM HA PAa3JIMYHBIX CTaAUAX
KM3HEHHOI0 IMKJIA KJIETKH. XPOMOCOMBI: MOHSATHE, XPOMOCOMHAas TEOpHs HAacJeICTBEHHOCTH.
VYpoBHHM KOMOAKTH3alMK XpoMaTHHA. CTPYKTYpa U Ki1accupHUKaIys MeTa(asHbIX XPOMOCOM.

2. Hopmanouvili u namono2uyeckuil Kapuomun. XpOMOCOMHBIE W T'€HOMHBIE MYTAIlHH.
Knaccudpukanusa. KadecTBeHHble M KOJIMYECTBEHHBIE NEPECTPOMKH XpomMocoM. Myrtanuu,
cuerieHHbIe ¢ mosioM. Comarnyeckue Mytaui. CHHAPOMEI.

3. Memoowr yumoeenemuxu. CTpyKTypHas ¥ (yHKIIMOHAIbHAS TU(PPEpEeHIIMPOBAHHOCTH XPOMOCOM.
KapuotumupoBanue: pyrtuHHOoe U auddepeHnnanbHoe OKpalmIMBaHWE XpPOMOCOM. MeTosl
middepennmanbHoro okpamuBanus. FISH-meton. 3HaueHHe HUTOTEHETHUKU IS NMPAKTHUECKOU
MEIUTTUHBI.



4. Ilpakxmuueckas paboma Ned «Opeanuszayus ceHemuyeckou uu@opmayuuy. 3HAKOMCTBO CO
CTPYKTYpPO#, QYHKIUSIMHU, HAPYIICHUSIMA W METOJAMH OLIEHKH HOPMAJILHOTO M TAaTOJIOTHYECKOTO
COCTOSIHUSI XpOMOCOMHOI0 Matepuana. [lomydeHne mpakTHueCKUX HABBIKOB KapUOTHIIHPOBAHUS C
UCIOJIB30BAHUEM PYTHHHOTO W JU(QepeHIHaIbHOTO OKpammBaHus. DOpMHpPOBaHUE YMEHUH
XapaKTepu30BaTh K 0OOCHOBBIBATH IIUTOTEHETHYECKUE METO/IbI UCCIICIOBAHUSI.

(I)opMa KOHTPOJII U OTYETHOCTH YCBOCHUSI MaTe€pHuajia: KOHTPOJIbHBIC BOIIPOCHI, O(bOpMJIeHI/IC
OoT4YCTa 110 HpaKTquCKOﬁ pa60Te N94, TCCTOBBIC 3a/JaHUA.

Hcnonb3oBaHue 3JIeKTPOHHOT0 00y4YeHHsI M JMCTAHIIMOHHBIX 00pa30BaTeIbLHbIX TEXHOJIOTHIi:
aa.

Buoeo-nexyus,  nexyus-npezenmayus, — memoouueckue — YKa3auusi O CAMOCMOSMENbHOU
8HeayOUmMopHoU  pabomsl U 01  AYOUMOPHOU  NPAKMUYECKOU  pabomuvl — CMYOeHmos,
UHpOpMAYUOHHbIE MAMEPUATbL U MeCMOo8ble 3A0AHUSL
https://moodle.kemsma.ru/course/view.php ?id=428

Tema 5. Ixcnpeccus cenemuueckoii ungpopmayuu

Cooeporcanue membi:

1. Tpauckpunyus u nocmmpancKpunyuonHvle moougurayuu. MoneKyaspHble MEXaHU3MbI
peanuzanuu HacneacTBeHHol nHpopmanuu. PHK-nmomumepase I, 11 u 11l aykapuot. Yuactue pa3Hbix
noJinMepa3s B TpaHckpunuuu pasHeix kietouHslx PHK. “Monynu” npomortopos nomaumepasst II y
sykapuoT. O6mme daxtopsl Tpanckpuniuu. CospeBanue u tpancnopr MPHK. Kemuposanwue,
CIUIAMCUHT U IOJIMAJICHWINPOBAHUE TPAHCKPUIITOB, CHHTE3UpYeMbIX nosmmMepason II. Tpancnopr
MPHK uepes anepuyio memOpany. Mexanusmsl ciutaiicunra. Pons Manbsix saepubix PHK u 6enkoBbix
¢dakropos. Craiicocoma. AbTepHATUBHBIN CIUTAWCHUHT, OMOJIOTHYECKAas pOJib, TPUMEPHI.

2. Tpancrnayus u nocmpauciayuornHvle moouguxayuu. I'enernueckuii koxa. IloHsTHE KOIOHA.
CBoiicTBa TIEHETHMYECKOrO KOJAa: TPUILIETHOCTh, CHEUU(UYHOCTh, BBIPOKACHHOCTh WIIU
CUHOHUMUYHOCTb, HENEPEKPhIBAEMOCTb, OTCYTCTBUE IPOOEIIOB, OJHOHAIPaBIEHHOCTb. CTapT U
CTOI KOJIOHBL. Y HUBEPCAIbHOCTh FT€HETUYECKOT0 KO/Ia M UCKIII0UeHUs U3 Hee. [loHsTrue Tpancusauum.
CxoJicTBa U pa3inuuus MeXay Ipo- U sykapuoramu. [IpokaproTruueckuil 1 3yKapuOTHUYECKUM THUIIbI
pubocom. Tpu caiita cBa3biBanust TPHK Ha pubocome: A, P, u E, ux xapakrepuctuku. Ctaguu
TPaHCIALMU: UHULIMALMS, JIOHralus 1 TepMuHanus. CriennaabHble MEXaHU3Mbl KOHTPOJISI TOUHOCTH
Tpancimsiuuu.  IlocTTpaHcnsanuonHas Moaupukanus OenkoB. @DYHKIMOHAIbHOE 3HAYCHHE
MOCTTPAHCIIALMOHHON MOIU(DHUKALIIH.

3. Onucenemuxa. OCHOBHBIE MEXaHM3Mbl KOHTPOJIS TE€HETUYECKOH HH(pOpMalMM Ha YpPOBHE
nepsuuHoil cTpykTypsl JJHK 1 Ha ypoBHe snurenernku. OCHOBHBIE STTUT€HETHYECKHE MEXAHU3MBI:
TUCTOHOBBIN KoJ, MeTrinpoBanue JIHK, nekonupyromme PHK.

4. Ilpaxmuyeckas paboma Ne5 «Dkcnpeccus eenemuueckou uH@popmayuuy. 3HAKOMCTBO C
OCHOBHBIMM MEXaHM3MaMHU SKCIPECCHM U perpeccuu reHeTudyeckod uHpopmauuu. Ilomydenue
IIPAKTUYECKUX HABBIKOB HWHTEPIPUTALUN PE3YJIBTATOB H3MEPEHUS YPOBHSI JKCIPECCUU TEHOB.
dopmupoBaHUe YMEHUN O0BSICHATH POJb (PAKTOPOB, BIUSIOMIMX HA MPOLECCHI IKCIIPECCUH T'€HOB, a
Takkxe (OpMyJIMPOBATh BO3MOXKHBIE TOCIEACTBHSI U3MEHEHHUI Ha PAa3IMYHBIX 3TalaX dKCIPECCHH.

®dopMa KOHTPOJISI U OTYETHOCTH YCBOEHHSI MaTepHaJia: KOHTPOJbHBIE BOIPOCHI, opopMIiIeHHE
oTYeTa M0 MpaKkTu4eckoil padore NeS5, TecToBbIe 3aaHNUS.

Hcnonb3oBanue 3JIEKTPOHHOTO 00y4eHHs U JUCTAHIMOHHBIX 00pa30BaTe/bLHBIX TEXHOJIOTHIi:
na.

Buoeo-nexyus,  nexyus-npezenmayus, — memoouyeckue — YKa3aHus — ONA  CAMOCMOSAMENbHOU
8HeayoOumopHot  pabomel u 01  AYOUMOPHOU  NPAKMUYECKOU  pabomuvl  CMYOeHmos,
uHpopmayuorHbvie Mamepuavl U Mecmosvie 3a0aAHUs.
https://moodle.kemsma.ru/course/view.php ?id=428



Tema 6. Cmanoenenue u pazeumue monexyaapHnoi 2enemuxu. I'enemuueckan nadbopamopus
Cooeporcarnue memuol:

1. Omanvr cmanosnenus monexyaaprou cexemuxu. OCHOBHBIE ATalbl Pa3BUTHUS MOJEKYISIPHON
TeHETUKH: POMaHTUYECKH, JOrMaTUYeCcKui, akagemudeckuil. LlenTpanpHas qorma MOJIEKYIsIpHOR
Ouosiornu. BaxHeimue JOCTIKEHHS MOJIEKYJISIpHOM TeHeTukd. HoOeneBckue mnpemuu.
Jloka3aTesnbCcTBa TEHETUYECKON PO HYKJIEMHOBBIX KHCIIOT.

2. Memoowt monexynsipuou eenemuxu. I[P, cexeenuposanue, biommune, Muxpouunst. OEpMeHTHI,
UCIIOJIb3YEMbIE B MOJICKYJISPHO-TEHETUYECKUX MeToJax wuccienoBanus. Vcropus pasButus
MOJICKYJISIPHO-TEHETUYECKUX METOJOB s (PYHAAMEHTAJIbHBIX W TPHKIATHBIX HCCIEIOBAHUN
[lepcrieKTHBBI HCMONB30BAHUS METOJIOB MOJICKYJISIpHON uHKeHepuu. [lonmuMepasnas uemnHas
peaxuus (ITLIP). O6ume cBenenus o [MLP. O6macti npumenenusi. OCHOBHBIE TapaMeTPhl PEAKIIHH.
Tepmocrabunpabie JJHK-monmumepassl. Pazmuunbie Bugsr TP, Dnexkrpodopes ITLP-npoaykToB.
[Tponienypa rubpuanszanmu. 3HaYCHHE METOJa B MOJEKYJISPHO-TEHETUYECKUX HCCICTIOBAHUSAX.
Hozepu-rubpuauzanus. XapakrepucTika u npuHuun Metoaa. [Ipoueaypa rudbpuausanuu. 3HaueHue
METOAa B MOJEKYISPHO-TEHETHYECKUX uccienoBanusx. Cay3epH-ruOpuau3anus, HO3EpH-
rubpuansanus,  BecTepH-TUOpunm3anua.  TexHonoruu, ocHoBanHble Ha  J[HK-uwmmax.
CexBenupoBanue mo CoHrepy: oO0mas XapaKTepHUCTHKA, JTalbl Pealn3alyd, BO3MOXXHOCTU H
orpannueHusi. CeKBEHHUPOBAHHWE HOBOTO TOKOJCHMsS: MPUHIMI pealu3allid, BO3MOXXHOCTU U
OTrpaHUYEHUS.

3. Opeanuzayus u 603MOACHOCIU COBPEMEHHOU ceHemuyeckoll 1abopamopuu. Opranu3anus padboTsl
B 1aboparopuu. 3oaupoBanue. Heooxomaumoe obopynosanue. [IpoOieMbl 1 pUCKH KOHTAMHHAIIHH.
4. Ilpakmuyeckas paboma Ne6 « CmarnosieHue u pazgumue MoNeKyIapHou cenemuku. I enemuueckas
nabopamopusy. 3HAKOMCTBO C IPUHIUIIAMH OPTaHU3aLMU U PabOThl MOJIEKYIISIPHO-T€HETHYECKON
naboparopuu. [lonmydeHrne MNPaKTUYECKHX HABBIKOB MPUMEHEHHUS MOJIEKYJISIPHO-T€HETHYECKUX
METOJIOB JIJIsl UCCIIEJJOBAHMSI MOKa3aTesell COCTOSIHUS FeHoMa U (PYHKIMOHMPOBAHMSI OpPraHU3Ma.
dopMHUpoBaHUE YMEHHI OMpeneniaTh HeoOXOoauMble TPeOOBaHUS K OCHALICHHOCTH T€HETHYECKON
naboparopuu Jyis peain3alui KOHKPETHBIX 3a/1a4.

®opMa KOHTPOJISI M OTYETHOCTH YCBOEHHSI MaTepHaJia: KOHTPOJbHBIE BONPOCH], odopmiicHHe
OTYeTa 10 NpakTUYecKoil padore Ne6, TecTOBbIE 3aJaHUS.

Hcnoab3oBanue 3J1eKTPOHHOTO 00y4eHUs U TUCTAHIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHIi:
na.

Buoeo-nexyus,  nexkyus-npesenmayus, — Memoouyeckue — YKA3amus O CAMOCMOSMENbHOU
8HeayOUmopHol  pabomsl U 018  AYOUMOPHOU  NPAKMUYECKOU  pabomuvl  CMYOeHmos,
UHDOPMAYUOHHBIE MAMEPUATbL U MECNO8ble 3A0AHUS.
https://moodle.kemsma.ru/course/view.php ?id=428

PA3JIEJI 2. YACTHBIE ACHEKTHI MU IEPCIIEKTUBBI MOJIEKYJISAAPHOU TEHETUKH

Tema 7. I'enemuxa ¢ namosiozuu

Cooeporcanue membi:

1. I'enemuxa 3a6o0nesanuu. MonexynspHble OCHOBBI 3a001eBaHUl. MOHOTEHHBIE, XDPOMOCOMHEBIE U
MoJTUTeHHBIE 3a00J1eBannst. COOTHOIICHNUE POJTU TEHETUIECKUX U CPEIOBBIX (DAKTOPOB MPH PA3BUTHH
3a0oneBaHus. 3aKOHbI W THIIBI HACJIECNOBAaHUS MEHJCIHPYIOMIUX TPU3HAKOB Yy YelOBEKa.
Herpamuimmonueie tun HacnenoBaHus. llonarne reHotuna wu  amwtened. ComaTHyecKue U
r€HEepaTUBHBIE MYTAllUH, UX MTOCIEICTBHUS.

2. Tonynayuonnvle acnekmsi pacnpoCMpaHeHHOCMU HACAIEOCMBEHHbIX U MHO20MPAKMOPHBIX
3abonesanuu. llomynsauus u ee TeHeTuuyeckas CTpykTypa. [loHstne reHodoHga. DakTOpHI
TEHETUYECKON TUHAMUKY monysuil. [Tomymsius kak eIrHUIIa YBOJIOIMOHHOTO TTpoliecca. 3aKoH
Xapau-BaiinGepra.



3. Ilpaxmuuecxaa paboma Ne7 «l'enemuxa 6 namonoeuuy. 3HAKOMCTBO C METOJaMH H3y4eHUS
MOHOTEHHBIX U MHOTO(AaKTOpHBIX 3a00neBanui. [lomydeHne mpakTHYECKUX HABBIKOB COCTABIICHHS
W aHajW3a POJOCIOBHBIX CXeM, cOopa MeIUKO-cTaTucTHYeckoi wuHpopmanuu. DopmupoBanue
YMEHHUHI IPUMEHSATh 3HAHUSI O TEHETUYECKUX OCHOBaxX M®D3 B KIMHUUYECKOUN ITPaKTHKE.

®opmMa KOHTPOJISI M OTYETHOCTH YCBOCHHSI MaTepHasa: KOHTPOJIbHBIE BOIPOCHI, o(opmieHue
OTYeTa 10 MpaKTUIecKoil padote Ne7, TeCTOBBIC 3aJaHHUS.

Hcnonb3oBaHue 3JIEKTPOHHOTO 00y4eHHUs U TUCTAHIIMOHHBIX 00Pa30BaTeJbHBIX TEXHOJIOTHIA:
na.

Buoeo-nexyus,  nexyus-npezenmayus, — mMemoouyeckue — YKA3aHus Ol CAMOCMOSAMENbHOU
6HeayoOuUmopHot  pabomel U 01  AYOUMOPHOU  NPAKMUYECKOU  pabomvl  CMYyOeHmos,
uHpopmayuorHbvle Mamepuabl U Mmecmosvie 3a0aAHUs.
https://moodle.kemsma.ru/course/view.php ?id=428

Tema 8. I'enemuka onmozenesa

Cooeparcanue membi:

1. T'enemuxa onmocenesa. llpenmer, 3amaduu, METOIbI, MOJENbHbIE OOBEKTHl. MeXaHU3MbI
i epeHIIMPOBKY, NEHCTBUS ¥ B3aUMOJCHCTBUS TeHOB, TeHotun W (enorun. Craauum u
KPUTHYECKHE MTEPHO/Ibl OHTOT€HE3A.

2. I'enemuka smbpuonanvrozo passumus. OOLIME 3aKOHOMEPHOCTH, YPOBHU peryisiiuu. ['eHbl
PaHHUX ATaroB SMOPUOHAILHOTO Pa3BUTHSI.

3. Tenemuka ¢opmuposanus nona. YPOBHU pErysiiuu  (XpOMOCOMHBIN, TOHAIHBIN
dbeHoTunuueckuii). AHoManuu (GOpMHUPOBaHUS TOJa M HApPYLIICHHWS TIIOJOBOTO Pa3BHUTHS.
I'eneT4eCKMii KOHTPOJIb CIIEPMATOrE€HE3a U OOT€HE3A.

4. I'enemuyeckue ocnosvl cmapenus. Crapenue. @akTopsel, IpoBoLUpYOIIKE cTapeHue. CTpaTeruu
npomyieHuss xu3HU. lIporepusa. ['eHernueckne OCHOBBI TepoHTONOTHA. [Iporpammupyemas
KJIeTOYHasi TuOesb. ATIONTO3: MyCKOBBIE (PAKTOPHI U OMONOTHYEcKas pPojb. AMONTO3 U THIIOTE3a
cTapeHus. 3Ha4eHHE JOCTUKEHUM Fr€HETUKU OHTOreHe3a JJis PaKTHUYECKOI0 3IpaBOOXPAaHEHMUSI.

5. Ilpakxmuueckas paboma Ne8 «lenemuka onmozcene3a». 3HAKOMCTBO C  OOIIMMHU
3aKOHOMEPHOCTSIMM ~ T€HETHYECKOW peryisauuu HUHIUBUAYyalnbHOro passutusd. [lonyuenue
IIPAKTUYECKUX HABBIKOB AHAJINW3a TE€HETUYECKMX M DIUTCHETUYECKUX MEXAHHU3MOB PEryJsIHH
sKcripeccu reHa. PopMUpOBaHME YMEHUN HMHTEPHpPETalUu pe3yJbTaTOB HCCIEIOBaHUS YpPOBHS
9KCIIPECCUHU T'€HA.

@opMa KOHTPOJISI U OTYETHOCTH YCBOEHHSI MAaTepHaJia: KOHTPOJbHBIE BOMPOCH], oopmileHHE
oTueTa Mo MpakTUYecKoi padote No§, TecTOBbIC 3a/1aHHUS.

Hcnoab30Banue 3J1eKTPOHHOTO 00y4eHUs U TUCTAHIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHIA:
aa.

Buoeo-nexyus,  nexkyus-npesenmayus, — Memoouyeckue — YKA3amus O CAMOCMOSMENbHOU
8HeayOUmopHol  pabomsl U 018  AYOUMOPHOU  NPAKMUYECKOU  pabomuvl  CMYOeHmos,
UHOPpMAYUOHHBIE MAMEPUATbL U MEeCMOo8ble 3A0AHUS
https://moodle.kemsma.ru/course/view.php ?id=428

Tema 9. I'enemuxa ¢ onkonozuu u uMmMyHon02UU

Cooeporcanue membi:

1. I'enemuka Onsa OuacHocmuky, npoQuiaKmuxu u JnedyeHus oHkonocudeckux ooneswetl. JIHK-
JMArHOCTHKA B OHKOJIOTHH. OHKOT€HBI ¥ TeHBI-CYNPeccopsl ormyxosesoro pocra. JIHK-quarnocruka
HACJIeICTBEHHBIX U CIIOPAHIPHUECKUX OHKOJIOTHUECKUX 3a00JI€BaHU, MapKePOB HEOIArONPUSATHOTO
nporHo3a. [1IP, Mukpouuns! u TexHonorunyeckue miatdopmMel. TapreTHasi Tepanusi B OHKOJOTHH.



2. I'enemuxa ummynno2o omseema. IlonsaTne UMMyHUTETA. BpOKI€HHBIN 1 aJalTUBHBIA UMMYHUTET.
I'enernka ummyHHoOro orBeta. iMmyHornoOynunel. [lepBruuHbie MUMMYHOAEQUIUTH U OTKJIOHEHUS
B pabOTe UIMMYHHUTETA.

3. Ilpakmuuecxkas paboma Ne9 «lenemuxa 6 OHKONOSUU U UMMYHOLO2UUY. 3HAKOMCTBO C
TEHETUYECKUM KOHTPOJIEM CTPYKTYPbl MMMYHOJIOTMUECKH 3HAYUMBIX MOJIEKYJ; N€HETHYECKUMHU
OcHOBaMUu OHKojoruu. [lomyueHue npakTuyeckux HaBBIKOB pabOThl C TEHOMHBIMU Opay3epamu 1o
MOUCKY MH(OPMAMU 00 OMyXOJEpOaHBIX TeHax. PopMHUpoBaHUE yMEHUI MPUMEHHUTH 3HAHUS IO
MMMYHOT€HETHKE U OHKOT€HETUKE B KIIMHUYECKOW MTPAKTHKE.

®opmMa KOHTPOJISI M OTYETHOCTH YCBOCHMSI MaTepHasa: KOHTPOJIbHBIE BOIPOCHI, o(opmieHue
OTYeTa 10 MpaKkTUIeckoil padore Ne9, TecToBbIC 3aaHNUS.

Hcnonb3oBaHue 3JIEKTPOHHOTO 00y4eHHs U TUCTAHIMOHHBIX 00Pa30BATEILHBIX TEXHOJIOTHIA:
na.

Buoeo-nexyus,  nexyus-npezenmayus, — mMemoouyeckue — YKA3aHus O CAMOCMOSAMENbHOU
6HeayoOUmopHot  pabomvl U 01  AYOUMOPHOU  NPAKMUYECKOU  pabomuvl  CMyOeHmos,
uHpopmayuorHbvie Mamepuavl U Mmecmosvie 3a0aAHUs.
https://moodle.kemsma.ru/course/view.php ?id=428

Tema 10. Cospemennvie nanpagienun moneKyaapHO-2eHeMuUYecKuUx uccied08anuil.
Cooeparcanue membi:

1. Cmpyxmypa 3abonesaemocmu Ha @hedeparvHOM U PecUOHANbHOM YPOGHsX. 3a00JIeBaeMOCTh,
MOKAa3aTelu, CTPYKTypa, MeToAbl n3ydeHus. COBPEeMEHHOE COCTOSIHHE, TCHICHIIMU U OCOOCHHOCTH
3abosneBaeMocTu Hacenenus B Poccuiickoit denepanyn, GakTopsl, HX OMPEICISIONIHE.

2. @apmakocenomuka. OcHoGHble 3a0auu, Memoovl, nepcnekmugvl. DapMaKOTeHETHKA U
dapmakoreHoMuKa. ['eHeTHUECKHe OCHOBBI MHIMBUyalIbHOW YyBCTBUTEIBHOCTH K JIEKAPCTBEHHBIM
cpenctBaM. OCHOBHbBIE METOI0JIOTMUECKHE MTOAXO0/1bI (hapMaKOT€HOMHKH U €€ Hay4YHO-TIPaKTHUECKHe
3amaun. ['eHermdeckue (akTopsl APHEKTHBHOCTH M OE30MACHOCTH JICKAPCTBCHHBIX CPEJICTB.
PasButne  QapmakoreHoMuku. 3HaueHue  (HapMaKOTEHOMHKH g (apMaleBTUYECKOM
MPOMBIIIICHHOCTH. Pa3paboTka KIMHUYECKUX (HDapMaKOTEHOMHBIX TeCTOB. lcmosib30BaHME
(hapMaKOreHOMHKH Ha ITPAKTUKE.

3. Hympueenomuxa. OchosHble 3a0auu, Memoovl, nepcnekmugsl. | eHeTHIEeCKNe OCHOBBI MTUTAHMUS.
Ponb HyTpUreHEeTMKM M HYTPUTEHOMHKH B TNPOPUIAKTUKE XPOHUYECKUX HEHMH(PEKIIMOHHBIX
3a0oyieBaHnid. 3HAUECHWE HYTPUTCHOMHKH. Pa3pa0boTka KIMHHYECKUX HYTPUTCHOMHBIX TECTOB.
Hcnons30BaHne HYTPUTEHOMUKH B MEIUIIMHCKOHN TPAKTHKE.

4. Oxoeenomuxa. OCHOBHBIE 3aJaud, METOJbI, TepCrneKTUBbl. OCHOBHBIE METOJOIOTUYECKUE
MOJXOJbI DKOTCHOMHUKH U €€ Hay4JHO-TIPaKTUYeCKHe 3amadu. [IpuMEeHEHHe MOJIEKYISIPHO-
TeHETUYECKUX METOJIOB /i MOHUTOPHHIA 3arpsi3HEHUs OKpyXkaromiei cpeasl. Vcmonb3oBaHue
HSKOT€HOMUKH Ha MPAKTUKE.

5. Memaeenomuka. OcnosHuie 3a0auu, memoosl, nepcnekmugbl. OObEKTHI U METO/IbI UCCIICIOBAHMUS.
MeTtareHomMHbIe HccaenoBaHus: 16S cekBeHMpOBaHWE M MOJHOTEHOMHBIN aHanu3. MccnemoBanue
MeTareHomMa. MeTareHOMHBIC HCCIIeI0BaHNST MUKPOOHMOMA YeTIOBeKa. AKTYaTbHOCTh METar€HOMHBIX
uccienoBanuii. Micronb30BaHrne METareHOMHUKY Ha MPaKTUKE.

6. Ilpakmuueckas paboma NelO) «Cospemennvle HanpasieHusi MOLEKYIAPHO-2eHEeMUUECKUX
uccredosanuily. 3HAKOMCTBO C OCHOBHBIMHU TMOHSATHSIMH U MPHUHIIMIIAMUA COBPEMEHHBIX T€HOMHBIX
HanpaiieHu#. [TorydeHne NpakTHYEeCKUX HAaBBIKOB IPUMEHEHUS (papMaKOTeHOMHBIX, 3KOTCHOMHBIX,
METareHOMHBIX U HYTPUTEHOMHBIX HcclefoBanuil. dopMmupoBaHNE yMEHHA MPUMEHUTH 3HAHHA
COBPEMEHHBIX HAIPABICHUN MOJICKYIISIPHO-TEHETUICSCKIX UCCIICAOBAHNN B KIIMHHYECKOM MPaKTHKE.

®dopMa KOHTPOJISI U OTYETHOCTH YCBOEGHHSI MaTepHaJia: KOHTPOJbHBIE BOIPOCHI, opopMIIeHHE
oT4eTa 1o npakTuueckoil padore Nel(Q, TecToBble 3a1aHUs.



Hcnonb3oBaHue 3JIEKTPOHHOTO 00y4eHHs U TUCTAHIMOHHBIX 00Pa30BaTeJbHBIX TEXHOJIOTHIA:
na.

Buoeo-nexyus,  nexyus-npezenmayus, — mMemoouyeckue — YKa3aHus Ol CAMOCMOSAMENbHOU
6HeayoOuUmopHot  pabomvl U 01  AYOUMOPHOU  NPAKMUYECKOU  pabomuvl  CMYyOeHmos,
uHpopmayuorHbvle MamepuaIbl U Mecmosvie 3a0aAHUs.
https://moodle.kemsma.ru/course/view.php ?id=428

Tema 11. I'enemuueckan unscenepus 6 meouyuHe

Cooeparcanue membi:

1. Monexynapnoe knonuposanue u cennas mepanus. llpenMer M 3amauyum T€HHON WHKEHEPHH.
PazButue MeTONOB MOJIEKYISIDHOM TEHETHMKHM B 00jacTh TeHHoW Tepanuu. IIpaktuyeckoe
UCIIOJIb30BAaHUE HAYYHBIX JOCTMKEHHH B o0nacTh MeauiuHbl. DepMEeHThl Te€HETHYECKON
WH)XeHepuu. MeTo/ bl KOHCTpyupoBaHus ruopuansix Mosiekyn JIHK invitro. BekTopHbie MOTEKybI
JAHK. Beeaenue monekyn IHK B knetku.

2. Cospemennvie e6axyunvl. Buapl BakumH. Knaccudukanms BakiuH. JKuBble, HEXHUBBIEC,
CUHTETUYECKHUE U F€HHO-UHKeHepHble BakUuHbl. JIHK-Bakunubl. BakunHauus: npoTUBONOKa3aHUS
U MEPBI MPEA0CTOPOKHOCTH. [lepcriekTBBI pa3pabOoTKU HOBBIX BaKI[UH.

3. Hnoyyuposannvie cmeonogvie kiemku. CTBOJIOBbIE U MHIYLIUPOBAHHbBIE KIETKHU, UCTOPUS HX
OTKpbITUs. OrnpeneneHre CTBOJOBBIX KIETOK. OCHOBHBIE THUIBI CTBOJIOBBIX KJIETOK YEJIOBEKA.
OMOpuoHabHBIE CTBOJIOBBIE KiIETKHM. CTBOJOBBIE KJIETKM B3pocioro opranu3ma. CBoiicTBa
CTBOJIOBBIX KJIETOK pa3JIMYHOrO NPOUCXO0XJeHUsS. OCHOBHBIE XapaKTEPUCTUKH CTBOJIOBBIX H
MHYLIUPOBAHHBIX CTBOJIOBBIX KJIETOK. MOJIEKYJISIpHBIE MaPKEPBI CTOJIOBBIX KIIETOK.

4. Ilpakxmuueckas padboma Nell «lenemuueckas uHdicenepus 8 MeouyuHe». 3HAKOMCTBO C
MOJIEKYJIIDHBIMM OCHOBAMM M HMHCTPYMEHTapueM TE€HETHMYEeCKOW HHKeHepuu. llomydenue
MIPAaKTUYECKUX HABBIKOB aHAJIU3a CXEM IIOJYYEHHS] COBPEMEHHBIX BAaKUMH M MHAYLUHWPOBAHHBIX
CTBOJIOBBIX KJIETOK. PDOpPMUPOBAHUE YMEHUM «Pa3roBOp C MALMEHTOM» O MpoOieMax M BaXKHOCTU
BAKIMHALIUH.

®opmMa KOHTPOJISI M OTYETHOCTH YCBOCHHSI MaTepHasa: KOHTPOJIbHBIE BOIPOCHI, o(opmieHue
oTyeTa 1o npakTuyeckoil padore Nell, TecToBble 3aaaHuUs.

Hcnoab30Banue 3J1eKTPOHHOTO 00y4eHUsI U TUCTAHIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHIA:
na.

Buoeo-nexyus,  nexkyus-npesenmayus, — Memoouyeckue — YKA3amus O CAMOCMOSMENbHOU
8HeayOUmopHol  pabomsl U 018  AYOUMOPHOU  NPAKMUYECKOU  pabomuvl  CMYyO0eHmos,
UHDOPMAYUOHHBIE MAMEPUATbL U MECMO8ble 3A0AHUS.
https://moodle.kemsma.ru/course/view.php ?id=428

Tema 12. Ilepcnexmuegul enedpenus MoaeKyIapHO-2eHeMmudecKux mexHoa02uil 01 peaiu3ayuu
meouuunsvt «41y.

Cooepoicarue memul:

1. I'enemuxa meouyunvr 411. Menuunna Oyayiiero — abCoIOTHO HOBAst MOJIENb 3JpaBOOXPAHEHMSL.
3agaun 411 menuumnsl. [lpunuun nepconanuzauuu. [lpuHnun npenckazatenbHocTH. [IpuHnmn
npeBeHTUBHOCTHU. [lpuHIun naptucunatuBHOCTH KoOHUENIMS NpPEeIUKTUBHOM, MPEBEHTUBHON W
MEPCOHAIM3UPOBAHHOM  MEIUUHUHBI.  ['eHeTHyYeckue macrnopra. 3HAYEHUE TEeHETHMYECKHUX
uccaeaoBaHui A Meauuunb 411

2. Memoovl MonexkynsApHOU eeHemuKkyu 8 ouazHocmuke u npoguiakmuke zabonresanuil. Kareropun
TECTOB JIsl TUArHOCTUKU 3a00JIeBaHMA. DTambl BHEJPEHUS MOJCKYISIPHO-TEHETUYECKUX TECTOB B
JTUArHOCTUYECKYI0  MPaKTUKY  3apaBooxpaHeHus. Jlmarnoctuka momumopdusmo  JIHK,
OTIPEACTISIONINX PUCK PA3BUTHUS COIMALHO 3HAYMMBIX 3a0oneBanwuii. [T1[P kak MeTo TuarHoCTHKU
1 HayuHbIX uccienoBanuid. Cexksenuposanue B JJHK-nuarnoctuke.



3. l'enemuueckasn 6e3onachocms. OnpeneneHue, Nenu, 3agadd. MeTtoapl. YPOBHU T€HETHUECKON
O0e3onacHoCcTH. ['eHeTHdeckas O€30MacHOCTh B CHCTEME TOCYIapCTBEHHON O€30MacHOCTH.
CoBpeMeHHast 3KoJIoTHuecKasi cuTyanus. buosornueckoe u reHEeTUYECKOE OpYKHE.

4. Ilpakxmuueckas paboma Nel2 «llepcnexmusbi 6HeOpeHUs MONEKVIAPHO-CeHEMUYECKUX
mexHonocuti 01 peanusayuu meouyunvl «4Il». 3HAKOMCTBO C TIOHSTHEM M OCHOBHBIMU
xapakrepuctukamu  Meaunuubl 411, [lomyuyeHue mpakTHUYECKUX HABBIKOB  OpraHU3alluU
TCHETUYECKUX UCCIICIOBAHHUI C yU4ETOM MPUHIUIIOB OMOATUKU. DOpMUPOBaHUE YMEHUI «pa3roBOp
C MALIMEHTOMY - Pa3bACHATH MU(BI U pealibHbIC 3a/I1a4l FTeHETHYECKOil 0€30MacHOCTH.

®opmMa KOHTPOJISI M OTYETHOCTH YCBOCHHSI MaTepHasa: KOHTPOJIbHBIE BOIPOCHI, oopmieHue
OTYeTa 10 MpaKkTU4eckoil padbore Nel2, TecToBbIe 3a1aHMs.

Hcnonb3oBaHue 3JIEKTPOHHOTO 00y4eHHs U TUCTAHIIMOHHBIX 00Pa30BaTeJbHBIX TEXHOJIOTHIA:
na.

Buoeo-nexyus,  nexyus-npezenmayus, — mMemoouyeckue — YKA3aHus Ol CAMOCMOSMENbHOU
6HeayoOUmopHoUu  pabomvl U 01  AYOUMOPHOU  NPAKMUYECKOU  pabomuvl  CMYyOeHmos,
uHpopmayuorHbvie Mamepuabl U Mecmosvie 3a40aAHUsL
https://moodle.kemsma.ru/course/view.php ?id=428

2.5. YueOHO-MeTOAHYECKOe o0ecTiedeHrne CaMOCTOSITeIbHOI padoThI

Bun camocrositenbHOl paboTh Kos-
oOyuarotierocs (ayJuTOpHOU U BO
BHEAYJUTOPHOM) YaCOB

HaunmenoBaunue
paszaena, Tema

CemecTtp

Paszoen 1. OCHOBBI MOJIEKY/JIAPHOHU 'EHETHKH 18 I

Konmponvrwvie sonpocwl (6onpocul 015
CamMono020moeKi),
cumyayuouHvle 3a0ayl,
8bINOJIHEHUE UHOUBUOYANbHO2O0 3A0AHUS,

8bINOIHEHUE UHOUBUOYATbHO20 UTU 3
2PYnno8o2co npoexma,
oopmaenue omuema no NPAKMUYECKoll
pabome Nel,
mecmoguvle 3a0aHus Ha niamgopme
https://moodle.kemsma.ru/login/index.php

Tema 1. Bseoenue 6 MONEKYAAPHYIO
eenemuxy. Cmpykmypa u ¢pynkyuu
HYKIEUHOBbIX KUCIOM

Konmponvnuvie 6onpocwi (6onpocsi 014
CAMON0020MOBKU),
CUMYaYUOHHbBLE 3a0aUi,
8bINOIHEHUE UHOUBUOYANbHO20 3A0AHUS,
Tema 2. CmpyxmypHole s1eMeHmbl 8bINOIHEHUE UHOUBUOYATbHO2O UNU 3

2eHOMA Yel06eKa 2PYNN0o6020 NpoeKkma,
oghopmaeHue omuema no NPAKMU4ecKoll
pabome Ne2,
mecmosbvle 3a0anus Ha niamgopme
hitps://moodle.kemsma.ru/login/index.php

KoumponvHnvie sonpocwi (6onpocwl 05
Camono020moeKit),
CUMYAYUOHHbBLE 3A0a4l,
8bINOJIHEHUE UHOUBUOYANbHO2O0 3A0AHUS,
8bINOIHEHUE UHOUBUOYATbHO20 UTU
2PYNnos8o2co npoexma,
oopmnenue omuema no nPaAKMu4ecKoul
pabome N3,

Tema 3. Hccneoosanue cenoma uenoexa

S

11

i

3 i



https://moodle.kemsma.ru/login/index.php
https://moodle.kemsma.ru/login/index.php

HanmenoBanue
pas3zaena, Tema

Bun camocTrositenbHOM pabOThHI
oOyuarorierocs (ayIMTOpHOH U
BHEAYJIUTOPHOM)

Kon-
BO
4acoB

Cemectp

mecmogule 3a0aHus Ha niamgpopme
https://moodle.kemsma.ru/login/index.php

Tema 4. Opeanuzayus cenemuueckou
unghopmayuu

Konmponvrvie sonpocwl (6onpocul 015
CAMONn0020moe6Ku),
CUMYayuoHHbvle 3a0a4iu,
8bINOJIHEHUE UHOUBUOYANbHO20 3A0AHUS,
BbINOJIHEHUE UHOUBUOYATLHO20 UTU
2PYnnoseo2o npoexkma,
ogopmnenue omuema no npaKmu4eckou
pabome Ned,
mecmosbvle 3a0anus Ha niamgopme
https.//moodle.kemsma.ru/login/index.php

11

Tema 5. Dxcnpeccus eenemuueckou
ungopmayuu

KonmponvHnvie sonpocwl (6onpocul 015
Camono020mosKu),
CUMYAYUOHHbBLE 3A0aUl,
8bINOIHEHUE UHOUBUOYANbHO20 3A0AHUS,
BbINOIHEHUE UHOUBUODYATbHO20 UNU
2PYynnos8oco npoexma,
oopmnenue omuema no nPaKMu4eckou
pabome Nes,
mecmogule 3a0aHus Ha niamgpopme
https://moodle.kemsma.ru/login/index.php

11

Tema 6. Cmanosnenue u pazgumue
MoneKkynaApHou cenemuku. I enemuueckas
nabopamopus

Konmponvnwvie sonpocwl (6onpocul 05
CamMono02omoeKi),
CUMYAYUOHHbBIE 3A0aUl,
8bINOJIHEHUE UHOUBUOYANbHO2O0 3A0AHUS,
8bINOJIHEHUE UHOUBUOYATbHO2O0 UTU
2PYynnoeo2o npoexkma,
ogopmnenue omuema no npaKmMuyecKou
pabome Neb,
mecmosbvle 3a0aHus Ha naamgopme
https://moodle.kemsma.ru/login/index.php

i

Hmozo

18

I

Pazoen 2. YACTHBIE ACIIEKThI H IIEPCIIEKTHBBI MOJIEKYJIAPHOH

I'EHETHKH

18

I

Tema 7. ['enemuxa 6 namonocuu

KoumponvHnvie sonpocwi (6onpocwl 0ist
CAMON0020MOBKU),
CUMYayUOHHbLE 3a0aU,
8bINOIHEHUE UHOUBUOYANbHO20 3A0AHUS,
8bINOJIHEHUE UHOUBUOYATLHO2O0 UTU
2PYynnosoco npoexma,
ohopmaenue omuema no NPAKMU4ecKoll
pabome Ne7,
mecmosbvle 3a0aHus Ha niamagopme
https://moodle.kemsma.ru/login/index.php

i

Tema 8. ['enemuxa onmoeenesa

KoumponvHnvie sonpocwi (6onpocwl 0
CAMON0020MoBKU),
CUMYAYUOHHbBLE 300aYl,
8bINOIHEHUE UHOUBUOYANbHO20 3A0AHUS,
8bINOJIHEHUE UHOUBUOYATLHO20 UTU
2PYNNo8020 NpoeKma,

i



https://moodle.kemsma.ru/login/index.php
https://moodle.kemsma.ru/login/index.php
https://moodle.kemsma.ru/login/index.php
https://moodle.kemsma.ru/login/index.php
https://moodle.kemsma.ru/login/index.php

HanmenoBanue
pas3zaena, Tema

Bun camocTrositenbHOM pabOThHI
oOyuarorierocs (ayIMTOpHOH U
BHEAYJIUTOPHOM)

Kon-
BO
4acoB

Cemectp

oopmnenue omuema no npaKmMu4eckou
pabome NeS,
mecmosvle  3a0anusi Ha  naameopme
https://moodle.kemsma.ru/login/index.php

Tema 9. I'enemuxa 6 onxono2uu u
UMMYHOI02UU

Koumponvhvie sonpocwi (6onpocwl 0ist
CaMono020mosKiu),
CUMYayUOHHbLE 3A0a4l,
8bINOJIHEHUE UHOUBUOYATbHO2O0 3A0AHUS,
8bINOIHEHUE UHOUBUOYATLHO20 UTU
2PYNnos8oco npoexma,
oopmnenue omuema no npaKmMuYecKou
pabome Ne9,
mecmogvle  3a0aHusi  HA  naamgopme

https://moodle.kemsma.ru/login/index.php

i

Tema 10. Cospemennvie HanpasieHus
MONEKYIAPHO-2EHEMUUECKUX
uccneo08anuil

Konmponvnvie sonpocwl (6onpocul 05
CamMono020moeKi),
CUMYAYUOHHbBIE 3A0aUl,
8bINOJIHEHUE UHOUBUOYANbHO2O0 3A0AHUS,
8bINOJIHEHUE UHOUBUOYATLHO2O0 UTU
2PYynnoeo2co npoexkma,
oopmnenue omuema no npaKmMu4eckou
pabome Nel0,
mecmosbvle 3a0anus Ha niamgopme
https://moodle.kemsma.ru/login/index.php

i

Tema 11. I’ enemuueckas undicenepus 6
Mmeouyune

Koumponwvhnvie sonpocwi (6onpocwt 0ist
Camono02omosKiu),
CUMYAYUOHHbBLE 3A0a4l,
8bINOIHEHUE UHOUBUOYANbHO20 3A0AHUS,
BbINOIHEHUE UHOUBUOYATbHO2O0 UNU
2PYynnosoco npoekma,
oopmnenue omuema no nPaKmMu4eckoul
pabome Nel |,
mecmogule 3a0aHus Ha niamgopme
https://moodle.kemsma.ru/login/index.php

11

Tema 12. Ilepcnexmuesni 6HeOpeHus
MOJIeKYIAPHO-2eHeMUYECKUX MeXHON02Ull
ons peanuzayuu meouyunvl «411y.

Konmponvnwvie sonpocwl (6onpocul 05
CamMono020moeKiL),
CUMYAYUOHHbBIE 3A0aUl,
8bINOJIHEHUE UHOUBUOYANbHO2O0 3A0AHUS,
8bINOJIHEHUE UHOUBUOYATLHO20 UTU
2PYNnos8o2co npoexma,
ogopmnenue omuema no nPaKmMuYecKou
pabome Nel?2,
mecmosbvle 3a0aHus Ha niamgopme
https://moodle.kemsma.ru/login/index.php

i

Hmoezo:

18

I

Bcezo:

36

I



https://moodle.kemsma.ru/login/index.php
https://moodle.kemsma.ru/login/index.php
https://moodle.kemsma.ru/login/index.php
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

3.1. 3ansaTusA, NPOBOAMMBbIC B HHTEPAKTUBHON (popme
No HanmvenoBanwme pasznena | Bun — yueonsix | Kon- ®opMbl UHTEPAKTUBHOTO Kou-
/I | JUCIUIUINHEI 3aHATHI BO 4ac oOyueHus BO
qac
Pazoen 1. OCHOBBI HNudpopmanmonnsie
MOJIEKYJISSPHOU 'EHETUKH TeXHOJIOTHH 7yq
MekaucuumnJInHapHoe
24 30
o0yueHue
MHH
KonTekcTHOE 00yUueHHne
Omnepe:kaoniee 00yueHne
1 Ilpaxkmuueckoe 4 WudopmannoHHbIe TEXHOIOTUH 20
Tema L. Beed 3auamue MUH
ema . beeoenue 6 MexauCITUTITHHAPHOE 25
MONEKYNAPHYIO
oOyueHue MUH
eenemuxy. Cmpykmypa u K 6 15
ByHRYUL HYKICUHOGDIX OHTEKCTHOE 0OyueHHE
KUCTIOM MUH
Omnepexatoriee o0yueHue 15
MUH
2 IIpakmuueckoe 4 WNudopmannoHHbIe TEXHOIOTUH 20
3anamue MUH
MeXauCIUIUTHHAPHOE 25
Tema 2. Cmpyxkmyphvie
oOyueHue MUH
/1eMenmyl 2eHOMA K 6 15
wel06eKa OHTEKCTHOE 00yUeHHE
MUH
Onepexatoriee oOyueHue 15
MUH
3 IIpakmuueckoe 4 WudopmannoHHbIe TEXHOIOTUH 20
3arAamue MUH
MeXIUCIUIITUHAPHOE 25
Tema 3. Hccnedosanue oOyueHue MUH
2eHoMa Henosexd KonrekctHoe o0yuenue 15
MUH
Onepexatoniee oOyueHue 15
MUH
4 IIpaxmuueckoe 4 HudopmannoHHbIE TEXHOIOTHH 20
3anamue MUH
MeXauCIUIITUHAPHOE 25
Tema 4. Opeanuzayus
. obydeHue MUH
2eHemuyecKoll K SvaeHIe 15
unopmayuu OHTEKCTHOE 00y4
MUH
Onepexatoniee oOyueHue 15
MUH
5 IIpaxmuueckoe 4 NudopmanimoHHbIE TEXHOIOTHU 20
3auamue MUH
MexXaucCIuIuInHApHOE 25
Tema 5. Dxcnpeccus
3 o0ydeHue MHH
2eHemuyecKoll K 5 15
unopmayuu OHTEKCTHOE 00yueHHe
MUH
Onepexatoree oOyueHue 15

MUWH




No HanmvenoBanwme paznena | Bun  yuebnsix | Kon- ®opMbl UHTEPAKTUBHOTO Kou-
/I | JUCIUIUINHEI 3aHATHI BO 4ac oOyueHus BO
qac
6 IIpakmuueckoe 4 WudopmannoHHbie TEXHOIOTUH 20
3aHAmue MUH
Tema 6. Cmanosnenue u MesKIHCIHILTHHAPHOE 15
é)g;g%lazs MONEKYAPHOU obyacHme MU
Tenemuueckas KonTtekcTHOE 00yUueHUE 15
nabopamopus MUH
Onepexaroriee oOyueHue 15
MUH
Pazoen 2. YACTHBIE ACIIEKTHhI H 24 HNudpopmannonnsie 74
HEPCITEKTHBBI MOJIEKY/IAPHOH TeXHOJIOTHH 30
T'EHETHKH MexaucuumninHapHoe MHH
o0yueHue
KonrekcTHoe 00yueHue
Omnepe:kaoniee 00yyeHne
1 llpakxmuuecxoe 4 WNudopmannoHHbIe TEXHOIOTUH 20
3aunamue MUH
MeXaucCIuIuIMHAPHOE 25
Tema 7. ['enemuka 6 oOyueHue MUH
namono2uu KonrekctHoe 00yueHue 15
MUH
Omnepexatoriee o0yueHue 15
MUH
2 llpakxmuuecxoe 4 WNudopmannoHHbIe TEXHOIOTUH 20
3aunamue MUH
Tema 8. Fenemuia MeXaucCIUIUTMHAPHOE 25
onmozenesza obyqerne MuH
KonrtekctHoe 00yueHue 15
MUH
Onepexatoriee oOyueHue 15
MUH
3 Ilpaxmuueckoe 4 NudopmanimoHHbie TEXHOIOTHH 20
3auamue MUH
Tema 9. I'enemuxa 6 MexaucuuIunHapHoe 25
OHKOIO2UU U o0y4eHue MUH
UMMYHOIO2UU KonTekcTHOE 00yueHue 15
MUH
Onepexatoriee o0yueHue 15
MUH
4 IIpakmuueckoe 4 NudopmanmoHHbie TEXHOIOTHH 20
Tema 10. Cospemennvie | 3ansmue MHH
Hanpasienus MexaucuuIimHapHoe 25
MONEKYIAPHO- o0y4eHue MUH
2CHEeMU4eCKUx KonrtekcTHoe 00yueHue 15
uccneo008anul MUH
Onepexatoliee o0yueHue 15
MUH
5 Ipaxmuueckoe 4 HNudopMaiimoHHbIe TEXHOIOTHH 20
Tema 11. I'enemuueckas | 3ansmue
uMdICceHepus 8 Meouyune MeXauCIUIITHHAPHOE MZHSH
obydeHue I

KonrtekcTHoe 00yueHue




No HanmvenoBanwme paznena | Bun  yuebnsix | Kon- ®opMbl UHTEPAKTUBHOTO Kou-
/I | JUCIUIUINHEI 3aHATHI BO 4ac oOyueHus BO
qac
15
Omnepexaroriee oOyueHue MUH
15
MUH
6 Tema 12. Ilepcnexmuswt | [Ipakmuueckoe 4 NnpopmanimoHHble TEXHOIOTHH 20
6HeOpeHUs 3anamue MUH
MONEKYISIPHO- MexauCIUIITHHAPHOE 25
2eHemu4ecKux o0y4eHue MUH
mexHono2ull 0Jisl Konrekcthoe o0yuenue 15
peanuzayuu Meouyunbl MUH
«411» Omnepesxatoriee o0ydeHne 15
MUH
Hmoeo: 48 15

4. KOHTPOJIb U OLIEHKA PE3Y.JIbTATOB OCBOEHMSI
JUCLUIINHDBI

4.1. KoHTpoJbHO-ANarHOCTHYECKHE MAaTepHaJIbl 115 IIPOMEKYTOYHOM aTTecTalUM.

[TpomexxyTouHasi aTTecTalys 1O AUCUUIUIMHE TMPOBOAUTCSA B (opMe 3aUeTa M BKIIOYACT B
cebs 3 srana.

1. TectupoBanue B OMOC no BceMm pasnenaMm AMCHUIUIMHBI, OOYyYaroIIMWCS MOJy4aeT
paHaoMHO 50 TECTOBBIX 3aJaHUI OTKPHITOTO THIIA.

2. CoOecenoBanue 1Mo 1 TEOPETUUECKOMY BOIPOCY U3 YHMCIIa KOHTPOJBHBIX BOIPOCOB IJIf
MOJITOTOBKH K 3a4€TYy.

3. JeMoHCTpamusi OCBOCHHUSI TPAKTHYECKHMX HABBIKOB, YMEHHH IIyTeM pemeHus 2
CHTYaI[OHHBIX 3a/1a4.

3a4eT MPOBOAUTCS C UCTIOJIb30BAHMEM OIICHOUYHBIX CPEJICTB B COOTBETCTBHH C YTBEPIKICHHBIM
®OC mno npucuumiuuHe. Bompockl i 3aueta pa3MmellieHbl Ha cTpaHuLEe Kadeapsl Ha caiTe
YHHBEpCHTETA M Ha MHPOPMAITMOHHOM cTeH 1e Kadeapbl. Bpemst Ha mOAroTOBKY K OTBETY COCTaBIISIET
He Oonee 20 MUHYT.

[lpy TpoBeneHWM AaTTECTAlMOHHOTO WCHBITaHWS (TECTHUPOBAaHUE, YCTHBIA  OMpOC,
J€MOHCTpAlMs OCBOEHHUS MPAKTUYECKMX HaBBIKOB) B PaMKax MPOMEXYTOUYHOM aTTecTaluu IO
IUCUIUIUTAHE 00YJaIOMIMMCSl He JTOJDKHBI UCTIONB30BaThCS CPEACTBA CBSI3M (MOOMIIbHBIC Tene(oHHbI,
OecripoBOJiHas ammaparypa), a TakKXkKe HepaspelleHHble WH(pOpMalMOHHbIE Marepuaibl. [lpu
WCTIOJb30BAHUU CPEIICTB CBSI3M W (WJIM) HepaspelmeHHbIX WH(GOPMAIMOHHBIX MaTepHajoB
o0yyJaroImuicst MOeT ObITh Y/1aJIeH C aTTECTALlMOHHOTO UCIIBITAaHHSL.

4.2. OueHouHble cpeacTBa (IIPEACTABICHBI B TPUIIOKEHUH 1)

4.3. Kputepuu oueHKH MO JUCUHUIJIMHE B 1[€JI0M

XapakTepucTruka OTBETa

ECTS PC HUTOroBas
JlaH moJsHBIN, pa3BEpHYTHIM OTBET HA MOCTABJIEHHBIM BOIIPOC, ITOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAHUM 110 JTUCLUIUIMHE, TPOSBIISAIOIANACS B
CBOOOJHOM  ONEPUPOBAHUHM  TOHATUSMH, YMEHUU  BBIACTUTH | A -B 100-91 |5

CYHICCTBCHHBIC U  HCCYIICCTBCHHBLIC C€r0 IIPHU3HAKHU, [IPUIUHHO-

CIIEICTBEHHBIC CBSI3U. 3HAHUS 00 OOBEKTE AEMOHCTPUPYIOTCA Ha (OHE

Onenka | bamiel B | Onenka




IIOHUMaHUuA €ro B CHCTEMC I[&HHOﬁ HAayKU M MCKIAUCHUIINIMHAPHBIX

ceszeir. OtBer (opmynmpyeTcss B W3J105KEH

JATCPATYPHBIM  A3BIKOM,

TEpPMUHAX HayKH,

JIOTUYEH, JOKa3aTeleH, JIEMOHCTPUPYET
ABTOPCKYIO MO3UIMIO CTyJAeHTa. MOryT OBITh JOMYIIEHBI HEIOUYETHl B
ONpENEICHUN TOHATUN, UCIPABICHHBIE CTYJEHTOM CaMOCTOSTENIBHO B

Mpouecce OTBCTA..

JlaH TIONHBINA, pa3BEepHYTHII OTBET HA TMOCTABJICHHBIM BOIpPOC,

JIOKA3aTEJIbHO PACKPBITBl OCHOBHBIE TMIOJIOKEHUS TEMbI, B OTBETE
IIPOCIIEKUBACTCA YETKasl CTPYKTypa, JJOTMYECKAs MOCIIEI0BATEIbHOCTD,
OTpaXkarollasi CYUIHOCTb PACKPBIBAEMBIX NOHSATHUMN, TEOPUH, SBICHUM.
OTBeT U3NOKEH JTUTEPATYPHBIM SI3BIKOM B TEPMHUHAX Hayku. B oTBere
JIONYIIEHbl HEIOYEThl, HCIPABICHHBIE

CTYACHTOM C IIOMOIIBIO

npernoaaBaTcIs.

C-D

90-81

JlaH HEIOCTAaTOYHO TMOJHBIA W HEIOCTATOYHO Pa3BEPHYTHIH OTBET.
Jloruka ¥ TIOCIEIOBATEIBHOCTh H3JIOKEHHS HMMEIOT HapYIICHUS.
JlonyiieHbl OMIMOKU B PACKPBITUM MOHATUH, YIOTPEOJIEHUN TEPMHUHOB.
CTyneHT He CHOCOOEH CaMOCTOSITENIBHO BBIICIUTH CYIIECTBEHHBIC H
HecyIlICCTBeHHLIC HpI/ISHaKI/I n HpI/I‘II/IHHO-CJ'ICI[CTBCHHI)IC CBJA3H. CTYILGHT
MOXET KOHKpCTHSI/IpOBaTI) O606HI€HHI)IG 3HaHHUsA, JO0Ka3aB Ha HpHMean
UX OCHOBHBIE TOJIOKEHHUS TOJBKO C TIOMOIIBIO IpernoaaBareis. Peueroe
oopmieHHe TPEOYET MONPABOK, KOPPEKITHH.

80-71

JlaH HENOIHBIN OTBET, JIOTHKA U ITOCJIEJ0BATEIbHOCTD U3JI0KEHHS UMEIOT
CYLIECTBCHHbBIE Jlonymiensl rpyOble OWMOKH  IpH
ONPENEICHUN CYIIHOCTH PACKpPBIBAEMBIX IOHATHU, TEOPHM, SIBICHUM,

HapyHUICHUA.

BCJICICTBUE  HENOHUMAHUSA  CTYJEHTOM HUX  CYUIECTBEHHBIX U
HECYLIECTBEHHBIX TPU3HAKOB U CBA3€H. B 0TBETE OTCYTCTBYIOT BBIBOJIBI.
YMeHHe pacKpbITh KOHKPETHBIE MPOSBICHUSI O00OOIIEHHBIX 3HAHUN HE

nokasaHo. PeueBoe Oq)OpMJIeHI/Ie Tpe6yeT IIOIIPAaBOK, KOPPCKIHH.

Fx-F

<70

2
TpeOyetcs
nepecaava/
MOBTOPHOE
U3yUCHHE
Marepuania

S. NHO®OPMAIMOHHOE U YYEBHO-METOANYECKOE OBECIIEYEHHME

ANCHUITIJINHBI
5.1. UudopmanuonHoe odecnevyeHne JMCUUILTUHBI

Hayunas 6ubnmnorexa Kem['MY. Pexxum nocryna: https://kemsmu.ru/science/library/

duiekTponHas ouoauorexka KemI'™MY. - URL: http://www.moodle. kemsma.ru. — Pexxum mocrymna:

I10 JIOTUHY U ITApOJItO.

5.2. YuyeOHO-MeTOANYECKOE Oo0eclieYeHue T CIMIIINHbI

n/ bubnuorpaduueckoe onucanue peKOMEH,IyeMOro HCTOYHHUKA JTUTEPATYPhI

OcHoBHasi iMTEpaTypa

1 Hemvmui, .M. MonekysipHble OCHOBBI COBpEMEHHOM Onosoruu: yaeoHoe mocodue / .M. [[piminmir,
0O.B. Cab6nuna - HoBocubupck: PUL] HI'Y, 2012. - 251 c. // DBC «KoncynbranT cryaenra». — URL:
htpps://www.studentlibrary.ru. — Pexxum noctyna: no [P-aapecy ynuBepcurera, ynaieHHbIH JOCTYN HO

JIOTUHY U MAapoOJIo. - TekcT : BHGKTpOHHBIﬁ.



https://kemsmu.ru/science/library/
http://www.moodle.kemsma.ru/

No
o/

Bubnuorpaduueckoe onucanne peKOMEHIyeMOro HCTOYHHUKA JTUTEPATYPHI

MenunuHCcKas reHeTHKa : HalmoHaIbHOe pykoBoacTBO / mox pen. E. K. 'matepa, B. I1. Ily3sipesa, C.
H. Kynuesa. - Mocksa : [D0OTAP-Menua, 2024. - 896 c. (Cepus "Hannonansusie pykoBosctsa") // 6C
«Koncynsrant cryaenra». — URL: htpps://www.studentlibrary.ru. — Pexum noctyna: mo IP-agpecy
YHHABEPCUTETA, YAAICHHBIN TOCTYII IO JIOTUHY U NAPOJII0. - TEKCT : 3JIEKTPOHHBIMN.

A3zoBa, M. M. O0m1as u MeAMIMHCKAs reHeTHKa. 3ajaun: yueOHoe nocooue / moja pea. M. M. A30Boil. -
MockBa: I'D0TAP-Menmma, 2021. - 160 c. // DOBC «Koucynprant crynenta». — URL:
htpps://www.studentlibrary.ru. — Pexxum noctyna: no [IP-aapecy ynuBepcurera, yajieHHbIH JOCTYII 11O
JIOTUHY U MapOoJt0. - TEeKCT : AIEKTPOHHBIN.

Joxaitn, K.K. OcHOBBI nepcOHaTN3UPOBAHHON MEIUIIMHBI: MeauiinHa X XI Beka: OMHUKC-TEXHOJIOTHH,
HOBBIC 3HaHWs, KomrereHuy 1 naHoBarmu / K.K. [xaiin, K.O. Illapumnos - M.: JIutteppa, 2020. — 576
c. // ObBC «Koncynprant crymaenra». — URL: htpps://www.studentlibrary.ru. — Pexxum goctyna: mo IP-
aJpecy YHUBEPCUTETA, YAAIEHHBIN JOCTYII MO JOTHHY U MApOJI0. - TEKCT : JIEKTPOHHBII.

JlonoJIHUTeIbHAS JTUTepaTypa

[Taccapr, O. Harnsagnas reneruka / Ilaccapr; mep. ¢ anrn. mox pexn. [I. B. PeGpukoBa. - Mocksa :
JlaGopatopus 3Hanui, 2020. - 5110 c. // «DOneKkTpoHHbIE U3AAHUN) - DIEKTPOHHbIE BEPCUU NE€YATHBIX
m3ganuit OOO «Jlabopatopust 3Hanumit». - URL: https://moodle.kemsma.ru/. — Pexum pnoctyna:
yJaJEeHHbII JOCTYI 110 JIOTHHY U Napoito. - TEKCT : 3J€KTPOHHBIN.

Pe6pukos, JI. B. IIL[P B peansnoM Bpemenu / J[. B. Peopuxos, I'. A. Camaros, /1. }O. Tpodumos u ap. ;
nox pen. /1. B. PeOpuxosa. - 8-¢ u3z. - Mocksa : Jlabopatopus 3nanuit, 2020. - 226 c. // « INeKTpOHHbBIE
U3aHUSA» - OJEKTPOHHBbIC Bepcuu medaTHbIX usganuii OO0 «Jlaboparopus 3HaHwmii». - URL:
https://moodle.kemsma.ru/. — Pexxum JocTymna: yaaJeHHBIH AOCTYH IO JIOTHHY W Mapoito. - TeKCT :
3JIEKTPOHHBIN.

Kpeoc, /Ix. I'enst no Jletouny / JIx. Kpeoc, 3. IN'onmureitn, C. Kunnarpuk : nep. ¢ anri. - Mocksa:
JlaGopatopus 3HaHui, 2021. - 922 c. // «DneKTpoHHBIE U3aHUS» - DIIEKTPOHHbIE BEPCUM ME€YATHBIX
m3ganuit OOO «Jlabopatopust 3Hanuit». - URL: https://moodle.kemsma.ru/. — Pexum pnoctyna:
yJaJICHHBIN IOCTYI IO JIOTHHY U Mapoiito. - TEKCT : 37eKTPOHHBIH.

Kumynés, U. @. OOmas u MoJiekyisipHas TeHeTuka : y4e0. mocooue s By30B / U. @. XKumynés; mon
pen. E. C. Bensiea, A. I1. Akudnesa. - 4-e uzn. , crep. - HoBocubupck : Cubupckoe yHUBEPCUTETCKOE
u3narensetBo, 2007. - 479 c. // OBC «Koncynprant crynenta». — URL: htpps://www.studentlibrary.ru.
— Pexum nocryna: no IP-agpecy yHuBepcuteTa, yAaneHHbI AOCTYI MO JIOTUHY U NApoiro. - Tekcr :
3JIEKTPOHHBIN.

Pazun, C. B. XpomaruH : ynakoBanHbiii reHoM / C. B. Pa3un, A. A. Beictpunkuil. - 5-e u3a. - Mocksa :
Jlaboparopus 3nanwmii, 2020. - 191 c. // «OnekTpoHHBIE W3MAHUS) - DIEKTPOHHBIE BEPCHH TEYATHBIX
m3gannit OOO «Jlabopatopust 3Hanmit». - URL: https://moodle.kemsma.ru/. — Pexum pnoctyna:
yJAJIEHHBIN IOCTYII IO JIOTUHY U Napot0. - TEKCT : 2JIeKTPOHHBI.

10

Crupun, A. C. Monekynsipaast 6uonorusi. Pubocomsr u 6uocuntes 6enka : yuedbnoe mocoodue / A. C.
CrupuH. - 3-e u3a. - Mocksa : JlaGopatopust 3Hanuid, 2019 - 594 c. // «OneKTpoHHBIE H3JAHUS -
OnexkTpoHHble  Bepcuu  nevatHbix  um3gaHuid OO0  «JlaGopatopust  3Hanumit». -  URL:
https://moodle. kemsma.ru/. — PexxuM gocrtyna: ynajaeHHbBIM JOCTYI IO JIOTHMHY W Haposro. - TekcT :
3JIEKTPOHHBIN .

5.3. MeToanueckue pa3padoTrku Kaeapsl

No
n/

BI/I6HI/IOFpa(bI/I‘-ICCKOC OINMHMCAHUC PCKOMCHAYCMOTI'O UCTOYHUKA JIMTCPATYPhI

p—

MouJiekyJisipHasi TeHeTHKA : y9eOHO - METOIMYECKOe TTOCOOHE TI0 OPTaHM3AINY TPAKTHYECKUX 3aHATHN
oOyuaroluxcs Mo OCHOBHOM NpodeccuoHaIbHOM 00pa30BaTeNIbHOM MporpaMMe BBICHIETO 0Opa30BaHUs
— mporpamme crienuanureta no cnenuanbHoctu 32.05.01 «Menuko-npodunaktuueckoe neno» / A. B.
Meitep, M. b. JlaBpsmmnua, M. B. VmesnoBa, JI. O. Mmekuna — KemepoBo, 2022. — 114 c. //




Ne

n/ bubnmnorpaduueckoe onrucanue peKOMEHIYEMOTO HCTOYHUKA TUTEPATYPHI

1
Onektponnbie u3ganus KemI'MYVY. - URL: http://www.moodle.kemsma.ru. — Pexxum gocryna: ams
ABTOPU30BAaHHBIX MOJb30BATENEH. - TEKCT : JIEKTPOHHBIN.

2 | MojekyasipHasi TeHeTHKAa :@ y4eOHO-METOJMYECKOE IOCOOMe MO OpraHW3alldd CaMOCTOSITEIbHOM
BHEAYIMTOPHOU paObOTHI 00yUJaIONTNXCS IT0 OCHOBHOM MTPpo(hecCHOHATBHOM 00pa30BaTeIbHOM ITporpaMme
BBICIIIETO O0pa3oBaHWs — TMPOrpaMMe CHenmanuTera 1o crenuaibHocTH 32.05.01 «Menuko-
npodumraktuieckoe neno» / A. B. Meiiep, M. b. Jlappsmna, M. B. YnesHosa, /. O. UmekuHa —
Kemepogo, 2022. — 70 c. // Dnextponnsie uzganus Kem['MVY. - URL: http://www.moodle. kemsma.ru.
— PexxuM noctyna: Juisi aBTOPU30BAaHHBIX MTOJIB30BATENEH. - TEKCT : DJIEKTPOHHBIM.

6. MATEPUAJIIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHbI

[Tomenienus:

[Ip. OxTsa6psckuii 16A (PapmareBTHUECKUI KOPITYC)
Vuebnrie komHaThl Ne 203, 205, 220
JlaGoparopum Ne 204, 208, 213, 214

O6opyrnoBaHue:

JIOCKH, CTOJBI, CTYINbS, IKa(BI IS 01K IbI, BRITSDKHOM mKad, nenTpudyra 5804R ¢ oxnaxaeHueM,
pH-MmeTp anextponHsIii, romorenusarop FastPrep-24, Tepmouukinep BioRad C 1000, Cuctema I1L[P
B "peasbHoM BpeMeHu" QuantStudio ™ 5, tepmorueiikep s ummyHoruianmer ST-3M, CO2-
uHkyo6arop,170n, mo +60°C, kamepa AJg TOPHU3OHTAIBHOTO  AJEKTpodopesa, reib-
JOKyMEHTHUpYyIomas cucrtemMa UVP GelSolo, CexkBenarop Seqstudio, mo Cenrepy, 4 kamwuisipa,
ABTOKJIaB TOpHM3OHTAIbHBINA, 651, Mukpockon ontuueckuii (Tunm 1) Axio Lab. Al,
Cnektpodoromerp - NanoDrop One,Thermo FS.

Cpencrea 00y4eHUS:
TexHHUeCcKHE:

MYJIbTUMEIUHHBIN KOMIUIEKC (HOYTOYK, POEKTOP, IKPaH), ayAMOKOJIOHKH, HOYTOYK C BBIXOJIOM B
UHTEPHET

JleMOHCTPAIIMOHHBIE MATEPHUAJIbI:

HaOOpBI MYJBTUMEAUMHBIX MTPE3EHTAINH, BU1CO(PHIbMOB, HA0OPHI Y4eOHO-HATISIIHBIX TOCOOU, T
MMMYHOOHOJIOTHYECKUX MPENapaToB, AEMOHCTPAIIMOHHBIX Ma3KOB, TAOIHIIbI, CXEMBI

O1leHOYHbIE CPEJCTBA:

TECTOBBIE 3aJJaHMsI 110 U3y4aEMbIM T€MaM, KOHTPOJIBHBIE BOIIPOCHI JIJIs1 CAMOIIOATOTOBKH,
CUTYallMOHHBIE 33141

YueOHble MaTepUAIIBI:

yueOHUKH, YydeOHble T1ocoOus, pa3fgaTodyHble IUAAKTHYECKHe MarepuaibillporpamMmmHoe
obecrnieyeHue:

Microsoft Windows 7 Professional

Microsoft Office 10 Standard

Microsoft Windows 8.1 Professional

Microsoft Office 13 Standard

Linux munensus GNU GPL

LibreOffice nunen3us GNU LGPLv3 Antusupyc Dr.Web Security Space

Kaspersky Endpoint Security Russian Edition nyst 6u3neca
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11.

12.

13.

14.
15.

16.
17.

18.

19.

20.

21.

22.
23.

24.

25.
26.

Ilpunoswcenue 1
OueHo4YHbIE CpecTBA

Crnucok BONPOCOB /1JIsl MOATOTOBKH K 3a4€TYy (8 noiHom obveme):

[Ipeamer u 3anauu MOJIEKYISIPHOU I€HETUKH.

Crpykrypa u pynkmuu JJHK.

Crpykrypa, Tunel 1 pyakuuu PHK. CpaBautenshas xapakrepuctuka JJHK u PHK.
Oco0eHHOCTH OpraHHu3ali XpOMOCOMHOTO MaTepHaa MpoKaproT, SYKaproT U
KJIETOYHBIX OPTaHEI 3yKapuoT.

Perumukanus JJHK. IpuHnmmnel, stamnsl, pepMeHTHI.

CpaBHuTENbHASA XapaKTEPUCTUKA CTPYKTYPHON OpraHU3alii T'€HOB MPO- U SYKApHUOT.
Knaccudukanus renoB. XapakTepucTHKa pa3HOBUIHOCTEH I'CHOB.

3amaun CTpyKTYpHOU, GYHKIIMOHATBLHOW, CPABHUTEIHPHON ¥ METUITMHCKON T'€HOMHKH.
Snepuslii renoM uenoBeka. OOmias xapaktepuctuka. CTpyKTYpHBIE 3JIEMEHTHI.
Ocnosuble Buabl JJHK-nmonumopdusma. Xapakrepuctika, cgepbl IpakTUIECKOro
MPUMEHEHUS 3HAHUN O MOJIUMOP(HBIX BapuaHTaX MOCIEA0BATEIbHOCTE HYKICOTH OB
B F€HOME.

MurtoxonapuanbHblii reHoM. CTpYKTYypHO-() YHKIIHOHAIEHBIE OCOOEHHOCTH
MHTOXOHIPHAIBHOTO T€HOMA.

IIpoekt «I'enom uenoBeka». OcuoBarenu. [IpogomxurensHoCTh. OCHOBHBIE LIENU U
pe3yabTaThl.

YPOBHU KOMITAKTU3aLUU XPOMATHHA 3yKapuOT. CTPYKTYpHbIE KOMIIOHEHTHI
Mopdonoruueckne TUMb MeTaha3HbIX XPOMOCOM.

XapakTeprucTUKa XpPOMOCOMHBIX M TEHOMHBIX MyTalluii: CyTh, IPUYUHBL, IPPEKTHI.
[{uToreneTnyeckre MeTo bl UccaenoBanus. Pyrunnoe u nuddepeHmansHbIe METO b
OKpalllMBaHUs1. XapaKTepUCTUKA, BO3MOKHOCTH, OTPAHUYEHHUS.

Tpanckpunuus. OTansl, GaKkTOpkl, peryaslus TPAHCKPUIILIUH.

Tpancusus. CBoiicTBa FeHETUYECKOTO Ko1a. JTarnbl, (aKTOPbI, PeryJIsLus
TPAHCIALUN.

I'eneTnyeckas kinaccudukanys HaCIEICTBEHHBIX 3a00JIeBaHM ueoBeka. [Ipumepsl.
[TpoGnembl TMarHOCTUKU HACIEICTBEHHBIX 3a00JI€BaHUH.

MmHorogakropHsle 3a0osneBanus. KpaTtkas xapakrepucTuka, npuMepsl. [loaxoss! u
poOIeMBbl U3yUeHHs TeHETHUECKUX OCHOB IaTOreHe3a MHOTO(AKTOPHBIX 3a00JIeBaHHH.
OcCHOBHbBIE 3aKOHOMEPHOCTHU Hacjel0BaHHUs MOHOTEHHBIX 3a0oeBaHuil. [loHsTHE
(heHOTHII, TEHOTHUI U aJUIEIH.

I'eneruka onTorenesa. [Ipeamer u 3agaun. 3HaueHUe JUIsl MPAKTUYECKOTO
3/1paBOOXPAHEHUS.

MonekyJIapHO-T€HETUYECKHE OCHOBBI IETEPMUHALIMHY T10J1A.

I'eHOMHBIN HIMIIPUHTUHT U UMIIPUHTUPOBAHHbBIE T€Hbl. bOJI€3HNM T€HOMHOTO
HMMIIPUHTHUHTA.

CrBonoBble kieTku. Kiaccudukanum Ha OCHOBE MOTEHLIMANA Pa3BUTHs. XapaKTepHbIE
4yepTel. UTHAYIMPOBAaHHBIE IIIIIOPUIIOTEHTHBIE CTBOJIOBBIE KIIETKU: KpaTKas
XapaKTEPUCTUKA U CIIEKTP IPUMEHEHUS.

Pemapanus JIHK. OcHoBHBIe Buapi.

Knaccudukanus onyxosnepoansix reHoB. KpaTkas xapakrepuctuka. [Ipumepsr.



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

Onyxoib: pa3HOBUIHOCTH, XapakTepuctuka. MccneqoBanue Mmexanuzma
o3y10kauecTBiieHus. CTaguu pa3BUTUS OITYXOJIH.

Wmmynnsiit otBeT. Onpenenenue, craauu, 3¢pdexTsl. Pabora curHanbHbIX myTei Ha
npumepe VDR/NFKB curnansaoro nmytu (1 mpumep Ha BBIOOD).

Okonorudeckas renomuka. [Ipenmer, 3agaun HanpasneHus. [lepcneKTUBBI BHEAPEHUS
pe3yabTAaTOB B CUCTEMY 3APABOOXPAHEHUS. XapaKTEPUCTUKA HAIIPABICHUS,
BO3JICHCTBUE HEOIArONPUATHBIX (PaKTOPOB OKPYKAIOIIEH Cpe/Ibl Ha YeTIOBEKa.
WNHayumpoBaHHbIA MyTareHes, HoCaeACTBUA.

Hytpurenomuxka. I[Ipeamer, 3agaun HanpasieHus. [lepcrieKTUBBI BHEAPEHUS
pe3yabTaTOB B CUCTEMY 3/IpaBOOXpaHEHUs. BiusHIe reHeTHYECKUX MOTUMOP(PHU3MOB
Ha nuuieBapenne. Kimaccudukanms anuMeHTapHO-3aBUCHUMBIX 3a00JI€BaHUN.
Mertarenomuxka. [Ipeamer, 3anaun HanpaBneHus. IlepcriekTuBbl BHEAPEHUS
pE3yJIbTaTOB B cUCTEMY 3ApaBooxpaHeHus. [lonstue metarenoma. CoBpeMeHHbIE
MPEACTABICHUS MEeTareHOMUKN. OCHOBHBIE BUbI UCCIEA0OBAHU, UX TPEUMYILECTBA U
HEJIOCTATKHU.

®apmakorenomuka. [Ipenmer, 3anaun HanpasieHus. [lepcnekTuBbl BHEApEHUS
PE3yNbTAaTOB B CUCTEMY 37paBooXpaHeHus. buotpanchopmaiins JeKapcTBEHHBIX
CPEICTB, HEXKENaTeIbHbIE PEAKIIMU HA JIEKAPCTBEHHBIE MPENapaThl.

OO01as xapakTeprCTHKa OCHOBHBIX 3TanoB U uHcTpyMeHToB Metona pJAHK. Cnektp
IIPUMEHEHHUS U IEPCIIEKTUBBI METOA.

PHK-unTepdepennms. Onpenenenne Tepmuaa. Kpatkas xapakTepuCTHKa OCHOBHBIX
37€MEHTOB U npouecca. CrieKTp NPUMEHEHHS U MIEPCIIEKTUBBI METO1.

CRISPR/Cas. Kpatkas xapakTepucTHKa OCHOBHBIX 3JIEMEHTOB U Mpotiecca. CIeKTp
MIPUMEHEHHUSI U IEPCIEKTUBBI METOA.

BekTtopHble u cyObenuHUYHBIC BakKIMHBI. [IpuHIUOBI momyudeHus. JlocTOMHCTBa u
HEJIOCTATKHU.

MonekynsapHo-reneTnueckne Metoasl uccienoBanusa. [1IP. OOmas xapakTepuctuka
Meroaa. OcHoBHbIe pazHoBuaHOCTH [TLP.

CexsenupoBanue no Caurepy. Kpatkas xapakrepuctuka. JlocTOMHCTBAa U OTpaHUYEHUS.
Bo3MmoxHOCTH TNpUMEHEHHs B NpPaKTUKE 3apaBooxpaHeHHs. CHEeKTp NpUMEHEHUS
MOJIEKYJISIPHO-TEHETHUECKUX METOJOB B METUIIMHE.

Menuuuna 411. XapakTepHble YepThI.

I'enetnueckas 6ezonacHocTb. COBpEMEHHBIE IPECTABICHNS U OCHOBHBIE JUCKYCCHH.

TecToBble 3aaHus (npUMEPbl PA3HLIX MUNOE C KIIOUAMU OMEEMO8):

1. Kakumu u3 nepeuucieHHbIX Memooos 8 1a60pamopHoll NpaKmuKe 8blasisiom dnuceHemuiecKue
HapyueHus?
a) CexBenupoBanue o Cenrepy

0) meTni-cnienupuunas I[P
B) CexBenupoBanue NGS
r) AHK-mukpounnupoBanue

2. Bbz6epume HECKOJIbKO npaeulbHblX Omeemoe. Bosmoorcnocmu eenomuvix 6pay3€p06 noseoJjiAirom.

a) ONPEACIUTD JIOKAJIU3AIUI0O HHTEPECYIOUIECTIO I'eHa

0) ycTaHOBUTH QYHKUMIO IPOAYKTA reHa



B) YCTAHOBUTH BAPMAHTHI TPAHCKPHUIITOB I'eHa
I) BBITH HA JIUTepPaTypHble HCTOYHNUKH HH(OPMAaLIMH, ONMCHIBAIOIIME HHTEPECYIOIHe TeHbl
U UX BaPUAHTBI

3. Ceksenuposanue /[HK - smo:

a) naeHTugukanusa nocjenoBarejbHocTu ocHoBanuii JJTHK

0) MHOTOKpaTHOE MOBTOpeHue Kakoro-mbo ydactka JJHK

B) BeiienieHne gpparmenta JIHK, comeprkarero nzydaemsiii ren

') BCTpauBaHKE MOCJIE0BATEIbHOCTH HYKJIEOTH/I0B B U3y4aeMblil reH

CuryanmoHHble 3a1a4H1 (NPUMEPbL PASHBIX MUNOE 3A0aY C IMATOHAMU OMBEMOS) :

1. Bam npeanoxkena snekrpodoperpamma ¢ pe3yibTaTaMH aHalIM3a MOJTUMOP(PHOTo
BapuanTa rs1229984 rena ADH2B, xapaktepu3sytonierocst 3aMeHoi agenuna (A) Ha ryanus (G)
B no3utmu 143, mpuBoAsiei K 3aMeHe aMHHOKHUCIIOTHI apTMHUHA HA TUCTHUIMH, BCIICJICTBUE YETO
MIPOMCXOJUT MOBBINIEHUE AKTUBHOCTH OJHOMMEHHOTO (hepMeHTa - alKOroJbACTHAPOTEHA3HI.
YKaKUTE TEHOTUIIBI JUIS  COOTBETCTBYIOIIMX  HOMEpoB  oOpa3ioB  (¢ororpadus
3JIeKTOP(OperpaMmmsl).

Bapuantsl renotunos: AA, AG, GG

Neo 154

No 158

Ne 160

Otsert:

Ne 154 AG

No 158  AA

Ne 160 AA

2, [Tepen Bamu Oplna mocTaBieHa 3a/iada CPaBHUTH YPOBEHBb IKCIPECCUHM S-TH TEHOB,

WCIIONB3Ys B KauecTBE UCXOAHOro Marepuania paznuunbie MPHK. Jlns pemenus nocraBieHHoOM
3amaun Bl ucnons3zoBanu meroxa [P B pexume peanpHoro Bpemenu (PCR-Real-Time). s
3TOro cHadaja Bl ocymiecTBUIM OOpaTHYIO TPaHCKPUIIIHUIO uMeronmxcs oopasinos MPHK u
nonyumn kJIHK (kommnemenTtaprayto JIHK). [Toctanoska I[P B pexume peanbHOT0 BpeMeHU
s nonydenHod k/IHK mama Bam cnepyromue pesynbTaThl, IpHUBENEHHBIE Ha rpaduke.
IIpoananu3upyiire 1aHHbIA rpaguK U 0TBETbTE HA BONPOCHI.
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Cycle

Ha rpaduke crpenkoit o0603HaueHa
VYkaxxute HoMepa KpuBbIX, U1 peakuun I[P nponuia ycrnemHo u MOKHO ITEPEXOUTh K OLIEHKE
pe3yabTaToB?
VYxaxure Ne oopasua k/IHK, cooTBeTcTByIOmMiI reHy ¢ MaKCUMaJIbHOM SKCITPECCUEH

OrBer:

Ha rpaduke cTpenkoit 0603HayeHa  HOpOroBasi JIMHUS
VYkaxxute HoMepa KpuBbIX, U1 peakuuu [IIP npomma ycrnemno 1 MOKHO NEPEXOIUTh K OLICHKE
pesyabTaToB?  1,2,3,4,5,6
VYxaxure Ne oopasua k/IHK, cooTBeTcTByOmMii reHy ¢ MakCuMallbHOM AKcpeccuend |

3. Paboma c cenomnvim opaysepom Ensembl (https://www.ensembl.org/index.html).

Ien ADHIB (Gera-momumenTHa ankoroimpieruaporeHassl [B) — cyObenuHuIa
AJIKOTOJILJIETUIPOT€HA3bl YEeNIOBEKa. YYacTByeT B MeTaboNM3Me IIUPOKOTO psga BEHIECTB, B TOM
qHCIIe ATaHOJIA, PETHHOJIA, MHBIX ATH(PATHICCKUX AJIKOTOJICH U THIPOKCUCTEPOUI0B. MyTaluu B TeHE
MIPUBOAT K MOBBINICHHONW CKOPOCTH pacraja 3TaHoJIa, TEM CaMbIM, YCKOPSIS ynajeHHe CIHpTa U3
KPOBH. DTO C OJHOU CTOPOHBI IPUBOAMT K CHIYKCHUIO PHCKA AJTKOTOJIBHOHN 3aBUCIMOCTH, CHIDKEHUTO
pUCKa OHKOJIOTMYECKUX 3a00JIeBaHMA TOpjia W MHINEBOJA, C JAPYrod CTOPOHBI YCHIIMBACT
MTOXMEJTBHBIN CHHJIPOM M CHIDKAET JKETaHHUE YIIOTPEONISTh aTKOTOJIb.

Gene: ADH1B enscoooon19e616

Description alcohol dehydrogenase 1B (class I), beta polypeptide [Source:HGNC Symbol;Acc HGNC 250 #]

Gene Synonyms ADH2
Location Chromosome 4: 99 304 971-99 352 760 reverse strand

GRCh38:CM000666.2

About this gene This gene has 7 transcripts (splice variants), 362 orthologues, 17 paralogues and is associated with 1 phe

Transcripts Show transcript table

C nomonibio n300pakeHusl OTBETHTE Ha CIEIYIONINE BOIPOCHI:

1. Onpenenure NpOTSHKEHHOCTH reHa (B T.H.)

2. Ykaxure XPOMOCOMHYIO JIOKaJIM3allHuko




OTBeT:

1. Onpenenure NpoOTSHKEHHOCTH IreHa (B I1.H.) 47 789 n.H.

2. YKaxxuTe XpOMOCOMHYIO JIOKAJIN3ALUI0 __ XpoMmocoma 4

4.3. Cnucok TeM pedepatoB ¢ opopMiaeHHeM Npe3eHTAUNM (6 noiHoM 0Oveme):

1. UcTopus pa3BuTHs MOJIEKYJISIPHOU reHEeTUKH B Poccun

2. CtaHOBIICHHE MOJICKYJISIPHOM T'€HETHKH 32 PyOe:KOM

3. MecTo MOJNIEKyIsSIpHO-T€HETUUECKOM 1MarHOCTUKU B MeauuHE 4 «I1»

4. JloCTUKEHUSI MOJIEKYJISIPHO-TEHETUYECKUX UCCIIEIOBaHU B TOMCKe (DaKTOPOB
MPEIPACTIOI0KEHHOCTH K 3a00JI€BaHUSIM

5. «Ilpenckazanusy» ®.KommmH3a - €CTh JIK IIaHC COBITHCA?

6. HerucroHoBble Oenku — pa3HooOpasue CTPYKTYp U (QyHKIHA

7. Uctopus otkpsiTus mupa mosekysn PHK

8. Ilponecc peruMkanyu: 3HaueHue OTKPBITUS MEXaHU3Ma JIJIsl HAYKU U IPAKTUKU

9. Hapymenue pabotsl cuctem penaparnuu JJHK xak uctounuk 3aboneBanuit

10. Cucremsl penapanuu-riardopma JUist CO3AaHuUs JIGKAPCTBEHHBIX MPETapaToB

11. [onuTeHHBIE XPOMOCOMBI: MOP(OJIOTHs, CTPYKTYpPa, IPUMEHEHUE B TEHETUYECKOM aHaIM3e.
12. DyXpoMaTHH U TeTEPOXPOMATHH: 0COOEHHOCTH U ()YHKIIMOHAJIbHAS 3HAYMMOCTb.
13. Mo3anuusm: NIpUYKUHBI, BAPUAHTHI, IOCIIEICTBU.

14. Xumepusm: NpUUIUHbI, BAPUAHTBI, IOCIEICTBHUSL.

15. O6mactu npumenenus FISH meTona B METUIIMHCKOM TMarHOCTHKE

16. XuMHueckuii CUHTE3 T€HOB.

17. PectpukTa3bl.PeCTpUKIIMOHHbBIEC KapThI.

18. CexBenupoBanue. JlocTUXKEHUSI U BOZMOKHOCTH.

19. 'enomHbIe OUOTHOTEKH.

20. ITpoext «I'eHOM yenmoBeKay.

21. C6oi1 TpaHCKPHUIMILIUU — HACIIEICTBEHHbIE OOJIE3HHU.

22. HapyuieHre nocTTpaHCKPUIIIIMOHHBIX MEXaHU3MOB, KaK IPUUMHA 3a001€BaHUII.
23. TlenTuabl B MEAULIMHE BMECTO aHTUOMOTHKOB.

24. HeBeposiTHblii Mup OenkoB. @yHkiuu. [IpumeHeHe B mpakTUKe.

25. ABTOCIIIIAIICUHT: UCTOPHS OTKPBITHS U XapaKTEPUCTUKA MEXaHU3MA.

26. I'ennas Tepamnus. YClexu U MpOBaJbl.

27. I'eHeTU4ECKHUI CKPUHUHT HOBOPOKJIEHHBIX U B3POCIIBIX.

28. DTu4eckue acreKThl TeHETUYECKOr0 CKPUHUHTA.

29. I'eHOM uenoBeKa U NEPCOHAIN3UPOBAHHAS MEIULINHA.

30. 'eHoM MUTOXOHAPUI U MUTOXOHIpUAIIbHBIE OOJIE3HH.

31. Merarenomuka. CoBpeMeHHbIE NpecTaBiIeHus. MicTtopus cTaHOBIEHNS U Pa3BUTHS.
32. dapmakoreHomuka. Mcropusi cTaHOBIIEHUS U TIEPCIIEKTHBBI.

33. MerareHOMHBIN aHanu3. Buapl ananmsa, IpenMyIecTBa U HEJOCTATKH.

34. 3amennienue ctapeHus. Poib mUTaTeNbHBIX BEMIECTB 1 MUKPOOHOTHI B MOTYJISIITUN
SIUTE€HOMA.

35. buonH@opMaIOHHBIE MTO/IX0/1bl HYTPUT€HOMUKH, METareHoMa KUIIeYHOW MUKPOOUOTHI U
HKCIPECCHH I'€HOB B MUKPOOHOME.

36. 'eHOMHBII UMIIPUTHHT, KaK IIPUMEP SMUTCHETUYECKON HACIEACTBEHHOCTH
[IpenMIuIaHTallMOHHBIN FreHeTHYeCKUi CKpUHUHT 3MOprona npu IKO.

37. Cubupckrie HayqHBIE IKOJBI U HAMPABIICHUS WX UCCIICIOBAHUNA B 00JIaCTH T€HETUKH
UHJUBUAYAJIBHOTO Pa3BUTHS.



38. IIponecchl caMoopraHM3aluy B OHTOT€HE3€ MHOTOKJIETOUYHBIX: OIBIT UMUTALIMOHHOTO
MO/JICJINPOBAHMUSL.

39. Teopuu u mozenu crapeHus. MIcTopust 1 COBpEMEHHOCTb.

40. CoBpeMeHHas TMarHOCTUKA HACIEICTBEHHBIX 00JIe3HEH.

41. I'eneTn4ecKoe TECTUPOBAHUE U AITHYECKHUE MTPOOIEMEI.

42. I'eneTndeckas AeTepMHUHAIMS MHOTO(DAKTOPHBIX 3a00JICBaHHA.

43. Ponb HacneACTBEHHBIX (DAKTOPOB B pEAKIIMH OpraHn3Ma Ha JEKapCTBEHHBIE MTPETapaThl.
OnTuMu3zanus JIeKapcTBEHHON Tepanuu.

45. I'enHas Tepanus. YCIEeXu U IPOBAJIbL.

46. Ymubie Hoxxauib! 111 JJTHK.

47. Ot OakTepraJlbHOI0 MMMYHUTETa K TEHOMHOMY PEAAKTUPOBAHUIO WIM TEXHOJIOTHS
CRISPR-Cas.

48. beccmeprtablie kietku Hela.

49. lletn Tpex poauTenei — peneHne npooeMpl 1ehEKTHBIX MUTOXOHIPHA.

50. Pa3Butue npenacraBieHuii o reneTnke UMMyHorio0ynuHoB U TKP.

51. 3nauenue HLA-TunupoBanusi B MEUIIUHE.

52. I'eHeTnyecKOe TECTUPOBAHUE MIPU PAKE MOJIOUHOM JK€JI€3bl: MEPCIEKTUBBI U ITUYECKHE
poOJIEMBI.

53. OcoOEeHHOCTH UMMYHHOTO OTBETA HA OITYXOJIH.

54. Bknaz (hakTopoB OKPY>KarOLIEH cpe/bl B pa3BUTHE 37I0KAYECTBEHHBIX OIyXOJIEH.

55. 3HaueHue JOCTUKEHUI T€eHETUKU OHTOTeHe3a JAJIsl IPAKTUUYECKOI0 3/[paBOOXPAaHEHUSI.
56. MosekysipHasi FTeHeTHKA B KpUMUHAIUCTHKE.

57. I'enetnueckas nacnopruzauus. [Ipo6ieMsl 1 nepCcrneKTUBHI.

58. Otudeckue npoOIeMbl MPUKIAAHBIX T€HHBIX TEXHOJIOTHII.

59. buoatnueckue npodaemsl npoekta «I'eHoM yenoBeKay.

60. ['eneTnueckoe opy>kue NpoTUB Hapo10B. MU niam peaasbHOCTh?



