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ACIIOPT PABOYEM ITPOI'PAMMBI

1.1. Ileau u 3aga4m OCBOEHHS TUCHUILIMHBI

1.1.1. IlensMu OCBOEHHS IUCUUIUIMHBI «MOJEKyIsipHas TEHETHKa» SBIAIOTCA (OPMHUpPOBAHUE
0a3uca 3HAHWW, YMECHUH W HaBBIKOB, HCOOXOAMMBIX I 3P(PEKTUBHON MPOodecCHOHATBHON NeATEIIbHOCTH
CHeTHauCcTa JIe4eOHOTO JIeia B 001acT MPO(UIAKTUKY, JUATHOCTUKH U JICUECHUS 3a00JIeBaHUI Ha OCHOBE
MTOHUMAaHHS MOJICKYJIIPHO-TCHETHYECKUX MEXaHH3MOB, B TOM YHCJIC, aJITOPUTMOB PaOOTHI C TCHETUYCCKUMU
0a3aMu JaHHBIX, TOJYYCHHUS TeHETHYECKOM NH(POPMALIUU U €€ HHTEPIIPETALUH.

1.1.2. 3agauym nuCHUIUTHHBL: (OPMHUPOBAHKE LIEIOCTHOTO MPEACTABICHHUS O CTPYKTYpe, PYHKIHUAX
HYKJICWHOBBIX KHCJIOT, OPTaHH3allM{ T'CHETHYECKOTO MaTepHana 3yKapuoT (4YeJIOBeKa) M METOAAX €ero
HUCCICOOBAHUA, q)OpMHpOBaHI/IG U Pa3sBUTHC HABBIKOB IPUMCHCHHA Ha IIPAKTUKC 3HaHUH B 001acTH
MOJIEKYJIIPHOW T€HETHKH B KOHTEKCTE COBpeMeHHOH NOoKTpuHBI «Memuuuusl 4I1»; oOydenune npuémam
paboThI C OTKPBHITHIMU T€HETHUECKUMH 0azaMu JaHHBIX (pecypchl cetu MHTepHeTa) ¢ 1enbpio coopa u
aHaIM3a OIUJAEMHOJIOTHYECKUX JAHHBIX; BBIpa0OTKAa YMEHUI NPUMEHATh, AaHAIM3UPOBATh |
MHTEPIPETHPOBATH TCHETUYECKYIO HH(POPMAIIUIO, TTOIYUYEHHYIO Ha OCHOBE MOJICKYJIIPHO-T€HETHYECKOTO U
IIUTOT€HETUYECKOTO TECTUPOBAHHUS.

1.2. Mecro nucuuminnel B cTpykrype OIIOII BO
1.2.1. JlucuuruiiHa OTHOCHUTCS K 00s3aTeabHOM yacTu bioka 1.

1.2.2. JInsg wusydeHus] TUCHUIUIMHBI HEOOXOIMMBI 3HAHUSA, YMEHHMS U HaBBIKH, (HOpMHpyeMbIe
MPEIISCTBYIOMUMU  TUCIUTUTMHAMU/TIPAKTUKAMU: «Xumusy, «buonocusy, «Anamomusy, «lucmonocus,
ambpuonozus, yumonozusy, « buoxumusy, «Hopmanenas guzuonocusiy.

1.2.3. M3yveHue MAUCHUIUIMHBI HEOOXOIUMO Ui TOJNY4YCHUsS 3HAHWUH, YMCHUH W HAaBBIKOB,
(bopMHUPYEMBIX MOCIEAYIOUMMH AUCIUTUIMHAMH/TIPAKTHKAMHU: « Papmaronoeusny, « Buympennue
bonesnuy, «@akyrememckas neouampus, SHOOKpunonoz2usy, «locnumanvHas neouampus,
HeoHamonocusny, «HMmmyHnonoeusny, «Heeponocus, meouyunckas cenemura», «OHKONOUA,
nyvesas mepanusy, «Knunuueckas nabopamopnas ouacnocmukay, «CydeOHas meouyunay,
«HmmyHnonoeusny, «dnudemuonozusny, «llamogusuonocusny.

B ocHoBe mpemnonaBaHus NaHHOW IUCHMILTUHBI JIEKAT CIEAYIOIIME THIBI MPOodeCCHOHATBHOM
JEATEIIbHOCTH:

1. ImarnocTu4eckuii

2. lMpodpunakruyeckuii



1.3. Komnerenuun, popmupyembie B pe3yJibTaTe 0CBOEHUS U CHUNIIHHBI
1.3.2. O0menpodeccuoHaJIbHbIEe KOMIIETEHINH

NMPUHIUNBI PadoThI
COBpeMEeHHBIX
HH(OPMALMOHHBIX TEXHOJIOT Uil
M MCMO0JIL30BaTh UX JJIA
peleHus 3aga4
npogeccCHOHATLHOM
AeATeJbHOCTH

COBpeMEeHHbIE HH(OPMAIIHOHHBIE,
Ooubnmorpaguueckue pecypesl,
MEIMKO-OHOJIOTHIECKYTO
TEPMHUHOJIOTHIO, HH()OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIC TEXHOJIOTUU B
npodeccuoHabHOM AeSATEIbHOCTH.

HaumenoBanue kateropun NnauxaTtopst
Kon TexHonorus
Ne n/mt obmrenpodeccnoHATBHBIX ConepxaHne KOMIETEHIIUU o0mienpogeccnoHATBHBIX
N KOMIIETEHIIUU . (hopmupoBaHus
KOMIIETeHIIN ] KOMIIETeHIIN ]
1 OTHONOTHS U TATOTEHE3 OIIK-5 Cnoco0eH oneHuBaTh NA-1 onk-s lpumensier anroputmer | KoHTpoIBHBIE BOIPOCH
MOp($o(PYHKIMOHATbHbIE, KIIMHUKO-1a00paTOpHON U 10 TeMe€ JIEKIUN
(usHoIornYecKue COCTOSTHUS U | QYHKIMOHATBHON TUarHOCTHKH Npu | TecTsl TeKymero
NMaToJ0rHYecKHe NMpouecchl B peteHny podeccoHaTbHBIX KOHTPOJIS IO TEMaM
OpraHmu3Me 4eJIoBeKa JJis 3a1ad. CuryanroHHBIE 331391
peleHus NpodecCHOHAIbHBIX N-2 onk-s UaTepnpeTupyet 110 TeMaM
3aaa4 pe3yabTaThl KIMHHUKO-JIa0opaTopHoi | Jlokiaabl mo TeMam
1 QYHKIIMOHATBHOHN TUArHOCTUKH Tectol pyOexxHBIE 11O
MIPH pemIeHUH MPo(hecCHOHATHHBIX paznenam 1, 2
3a/1ady. Bompocsr k 3auety Ne
NJ1-3 onk-s OneHnBaer 1-40
Mop (o yHKIIMOHAITEHEIE,
(U3N0IOrNYECKUEe COCTOSHUS U
MaTOJIOTHYECKHE TPOIIECCHI B
OpraHm3Me Yell0OBEeKa, B TOM YHCIIE,
BO3HUKAIOIIUE 110/ BIUSHUEM
Ype3BLIYAHHBIX (PAKTOPOB BHEIIHEH
Cpelibl.
2 WNudopmarmonnas 6e3omacHocts | OITK-10 Crnoco0eH noHUMAaTh N-1 onk-10 Ucmonb3yer KoHTpobHEBIE BOITPOCH

10 TEME JIEKIINH

TecTsl TekyLIETO
KOHTPOJISL IO TEMaM
CuryarnoHHbIe 33/1a91
10 TeMaM

Jloxyaasl o TeMaM
Tectrl pyOexHbIE 11O
pazmenam 1, 2
Bompocsr k 3auety Ne
1- 40




1.4. O0bem y4eOHOM JUCHUIJIMHBI U BUABI y4e0HOIl padoThI

TpynoeMKoCTh, BCEro

CemecTpbl
B 6110M 06 B 3aYETHBIX | B aKaJeMu- 11
#A yHEDHOH PaboTat e/IMHUIIAX geckux | IPYNOEMKOCTb IO
3BE) gacax (4) cemecTpam ()
Il
AyauTopHasi pabora, B TOM YHCIIE: 2,0 2 2
Jlexuuu (JT) 0,67 24 24
JIaGoparopusie npakTukymsl (JIIT) } } -
[Ipaktrueckue 3ausatus (113) 1,33 48 48
Kmuanueckue npaktuaeckue 3ansatus (KI13) B - -
Cemunapsl (C) } B l
CamocrositesabHas padora crygenra (CPC), B 1,0 36 36
toM unciie HUPC
3auer (3) 3a9CT
ITpomexyToUHas aTTECTAUMSA: | 5x3anmeH (D) - - -
(ocmasumu HysHCHOE) "
3a4€T c - - -
OLICHKOU
WUTOrO 3 108 3a4er

2.

CTpyKTypa U coep:kaHue TUCHUITHHBI

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

2.1.

CTpyKTypa TUCHUNIMHBI

Bupsl yueOHol paboThI
. iz AyJIUTOpHBIE Yachl
n/_n HaumenoBanue pa3zienoB u TeMm = § CPC
3 o | J | JII I3 | KII3 | C
@) 2]
1 Pa3nes 1. OcHOBBI MOJIEKYISIPHOM 1" | 54 | 12 24 18
reHeTHKH
1.1 | Tema 1. BBenenue B MOJICKYIISIPHYIO Il 9 2 4 3
reHetuky. CTpykTypa u pyHKUUN
HYKJICMHOBBIX KHCJIOT
1.2 | Tema 2. CTpyKTypHBIC 2JIEMEHTBI Il 9 2 4 3
TCHOMa YeJIOBEKa
1.3 | Tema 3. UccnenoBanue reHoMa Il 9 2 4 3
9eJIoBeKa
1.4 | Tema 4. Opranu3anus TeHeTHICCKON i 9 2 4 3
uH(bOopMaIun




Buapl yueOHO# paboThI
x i AYIUTOPHBIE YaChl
n;_)n HaumenoBanue pa3zienoB u Tem 2, § CPC
3 o JI JIIT I13 KII3 | C
= 1)
S | A
1.5 | Tema 5. Dkcnpeccusi TeHETHUECKOM 1l 9 2 4 3
nHbOpMaIUI
1.6 | Tema 6. CTaHOBICHHUE U pa3BUTHE Il 9 2 4 3
MOJICKYJISIPHOW T€HETHKH.
I'enerndeckas maboparopus
2 Pasges 2. YacTHbIE aCIEKThI Il | 54 | 12 24 18
NepCcneKTUBBI MOJIEKYJISAPHOI
reHeTHKH
2.1 | Tema 7. I'eneTnka B IaTOJOTHU 1l 9 2 4 3
2.2 | Tema 8. I'enernika OHTOTr€HE3A 1l 9 2 4 3
2.3 | Tema 9. TI'emetuka B ouxosoruud u | I 9 2 4 3
MMMYHOJIOTHH
2.4 | Tema 10. CoBpemennsie nHampasienus | 11 9 2 4 3
MOJIEKYJISIPHO-T€HETUYECKUX
HUCCISIOBAHNM
2.5 | Tema 11. I'enernueckass umxkenepust B | 11 9 2 4 3
MEIULINHE
2.6 | Tema 12. IlepcnextuBsl BHeapenus | || 9 2 4 3
MOJICKYJISIPHO-TCHETHYECKUX
TEXHOJIOTHH JJIs peaTn3alii MEIUIINHBI
«4IT»
UTOI'OBOE 3AHATHUE. 3AYET.
Hroro | 111 | 108 | 24 48 36
2.2. TemaTrnyeckuii MJIaH JeKUHOHHBIX (TEOPeTHYECKHUX) 3aAHATHI
Koz- Pesynbrar 0o0ydeHust
No BO =l BUJIE
HanmeHnoBanue pasnena, Tema JIEKIUU Q
/i gaco | 2 | Gpopmupyembix
B 3 | kommerentmii
Pa3nen 1. OcHOBBI MOJIEKYJISIPHOM IeHETUKHU 12 Il | OIIK-5 (U/1-1, H/I-2,
HJ/1-3), OIIK-10 (H/-
1)
1 Tema 1. Benenue B MonekysipHyto reHeTuky. CTpyKTypa H 2 11
(YHKIIMU HYKJIEHHOBBIX KUCJIOT
2 Tema 2. CTpyKTypHBIE DJIEMEHTHI TCHOMA YEJIOBEKa 2 11
3 Tema 3. UccnegoBanue reHoMa 4eI0BeKa 2 11
4 Tema 4. Opranuzanus reHeTH4ecKoil HPOpMaIuu 2 11
5 Tema 5. Dkcrnpeccust TeHeTUYECKONH HH(OpPMAITUN 2 11
6 Tema 6. CrtaHOBIIEHHE W PAa3BUTHE MOJIEKYJISPHOM TE€HETHUKH. 2 11
I'eneTnyeckas J1abopaTopus
Paznen 2. YacTHble acmekTbl W TEPCHEKTHUBBI MOJIEKYJISIpHOW | 12 Il | OIIK-5 (H/]-1, H]]-2,
TeHETHKH HJI-3), OIIK-10 (M-
1
1 Tema 7. I'eHeTHKa B TAaTOJIOTHU 2 11 :

Tema 8. 'ereTrka oHTOreHe3a




Kon- Pesynbrar oOyueHust
Ne BO E s BUJIE
/i HaumenoBanue pasnena, Tema JIEKIHU 4aco 3 (OPMUPYEMBIX
= pMUDY !
B O | KOMIIETCHIMI
3 Tema 9. 'eHeTHKa B OHKOJIOTHH 1 UMMYHOJIOTHH 2 11
4 Tema 10. CoBpeMeHHbIC HaNpaBICHUS  MOJIEKYJSPHO- 2 1
TeHETUYECKHUX MCCIIETOBaHNM
5 Tema 11. I'eneTnueckast HHXEHEPHUS B MEJIULIMHE 2 11
6 Tewma 12. [lepcniekTBBI BHEAPEHUS MOJIEKYIISIPHO-TEHETUIECKUX 2 i
TEXHOJIOTHIA JUI pean3alii MeTuIuHbI «411»
Hroro: 24 Il
2.3. TemaTruyeckuii NJIaH NPAKTHYECKUX 3aHATHI
Bun Kon-
No ;1*1’” BOYacoOB = Pesynbrar
n/ | HaumeHnoBaHue pa3zaena, TeMa 3aHATHS (113, § 00yHeHM B BuAC
. C, Ayn 5 | bopmupyembix
KII3, | uro CPC © KOMIIETCHIINI
JIIT) p.
113 24 18 11 OIIK-5 (H/-1,
Pa3nen 1. OcHOBBI MOJIEKYJISIDHOM I'eHETUKHU HJi-2, Hj-3),
OIIK-10 (M/]-1)
1 Tema 1. BBenenrne B MOJICKYJSIPHYIO T€HETUKY. | [13 4 3 1
CtpykTypa U GyHKIMH HYKJICHHOBBIX KUCIOT
2 Tema 2. CrpyKkTypHBIE »JJIeMEHTH TeHoMma | [13 4 3 11
YyeJI0BEKA
3 Tewma 3. HcciieqoBaHue reHOMa UejIoBeKa 113 4 3 1
4 Tema 4. Opranu3zanus regeruyeckoit | 113 4 3 11
uHbOpMaITUU
5 Tema 5. Dkcrnipeccus renetudeckor uapopmanuu | 173 4 3 1
6 Tema 6. CTaHOBIICHHE U Pa3BUTHE MOJICKYJIsIpHOH | [13 4 3 1
re"eTuku. I'enernueckas paboparopus
Paszgen 2. YacrtHble acmekTbl W mepcnekTusbl | 113 24 18 11 OIIK-5 (U]-1,
MOJIEKYJISIPHOM FeHeTUKH HJT-2, HJT-3),
OIIK-10 (M/]-1)
1 Tema 7. I'eHeTHKa B IaTOJOTUH 113 4 3 1
2 Tema 8. I'eHeTKa OHTOrEeHE3a 113 4 3 11
3 Tema 9. 'eHeTHKa B OHKOJIOTUU U UMMYHOJIOTHU | 113 4 3 11
4 Tema 10. CoBpeMeHHbIE HamnpasneHus | [13 4 3 1
MOJICKYJIIPHO-TEHETUYECKUX MCCIIEIOBAHHIA
5 Tema 11. I'enernueckast uH>keHepus B Menuuuue | /13 4 3 11
6 Tema 12. [lepcriekTHBEI BHenpenus | 113 4 3 11
MOJICKYJIIPHO-TCHETUYECKIUX TEXHOJIOTHHA IS
peayinzanuy MeauIuHbl «411»
Hroro: 113 48 36 I




2.4. Conep:xanue TUCHUINIMHBI

PA3JEJ 1. OCHOBBI MOJIEKYJISAPHONU TEHETUKHA

Tema 1. Beeoenue 6 monexynapuyio cenemuxy. Cmpykmypa u (hyHKyuu HyKieuHo8blx Kucjiom
Cooeparcanue membi:

1. Ilpeomem, 3a0auu, memoowvl monekyiaprol cenemuku. I1oHATHS: TeH, TeHOTHI, (eHOTHI. MecTo
TCHETUKH Cpeau OMOJOTMYEeCKMX HAyK. 3HAu€HWE TCHETUKH I MPAKTUYCCKOW MEIUIIUHCKON
MPaKTUKHU.

2. Hacneocmeennocmov u usmenyugocms. SInepHas U LUTOIIIA3MAaTHYECKas HACJIEICTBEHHOCTb.
Tunel WM3MEHUYMBOCTH: HACICACTBEHHAs, HEHACJICICTBEHHAs, KOMOMHATHBHAs, MYTallMOHHAs,
OHTOTE€HETUYECKas.

3. Cmpyxmypa nyxneunoswvix kuciom: /JJHK u PHK. CTpoeHHe HYKIICOTHA, THIBI a30THCTHIX
ocHoBaHuil. llepBuuHas, BTOpHMYHAs W TpPETHUYHAs CTPYKTYpPbl HYKJIEHMHOBBIX KHCIOT. CBs3b
ocobennocteit ctpykrypbl [JHK u PHK ¢ ux Ouomormdeckumu (QyHKIUSIMH. AJIBTEPHATHBHBIC
neycnupanbubie  cTpykTypbl JIHK u ux Ouonoruueckas posnb. OCOOEHHOCTH OpraHu3aluu
HaCJIEJACTBEHHOTO MaTepuala npo- u sykapruoruueckux opranusmo. PHK: pasnooGpaszue cTpyktyp.
Monudukannun PHK. ®ynkinuun PHK B knerke. Metoabl BbIENEHUS M OYUCTKU HYKJICHHOBBIX
KHCIOT. DNeKTpodope3 HyKJIECHHOBBIX KHCIIOT.

4. Pennuxayus. IIoHITHS OPUDKUH, PEIUIMKOH, perInKaTuBHAas BUiIKa. CTPOCHHE 3YKapUOTHUECKOM
percombl.  Paktopsl permukauuu. Ctpykrypa JAHK-monumepas. WHunmanus permkanu,
perynsiua uHUIMANUU. [IpepbIBUCTBI XapakTep CHHTE3a Ha OTCTAIONICH Ienu U (PparMeHThI
Oxkazaku. DynoHranus U TepMUHaIus permkanuu. CTpyKTypa TEIOMep U TeIOMepasbl.

5. Ilpakmuueckas paboma Nel «Beedenue 6 monexynapuyio cenemuxy. Cmpykmypa u QyHKyuu
HYKJIeUHOBbIX KUCIOM». 3HAKOMCTBO CO CTPYKTYpoH # (GYHKIHEH HYKIEHHOBBIX KHCIOT,
Mexanu3moMm permmkannu JIHK. Ilonmydenume npakTHYECKMX HABBIKOB IPUMEHEHUS METO/OB
BoieneHus JJHK. @opmupoBanre ymMeHui peanu3aluy U AeTeKIUU Pe3yabTaToB 1eKTpodopesa.

@®opmMa KOHTPOJISI M OTYETHOCTH YCBOEHHSI MaTepHasa: KOHTPOJIbHBIE BOIPOCHI, o(opmieHue
oTYeTa I10 NpakTuyeckoil padore Nel, TecToBble 3a1aHUS.

Hcnoab30Banue 3J1eKTPOHHOTO 00y4eHUsI U THCTAHIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHIA:
aa.

Buoeo-nexyus,  nexkyus-npesenmayus, — Memoouyeckue — YKA3amus O CAMOCMOSAMENIbHOU
8HeayOUmopHol  pabomsl U 01  AYOUMOPHOU  NPAKMUYECKOU  pabomvl  CMYOeHmos,
UHDOPMAYUOHHBIE MAMEPUATbL U MECMO8ble 3A0AHUS.
https://moodle.kemsma.ru/course/view.php?id=427

Tema 2. CmpykmypHnoie 31emenmol 2eHoma uenosexa

Cooeparcanue membi:

1. I'enomuxa. OcCHOBHBIE 3aJayd, HampaBieHUs TeHOMUKHU. CTpyKTypHas, (GyHKIMOHAJIbHas,
9BOJTIOIIMOHHAS U MEUITMHCKAs TCHOMUKA.

2. I'enom. CTpyKTypa SIEPHOTO M MHUTOXOHJPHAIBLHOTO T'eHOMa uenoBeka. (DyHKIHMOHAIbHbBIE
€AMHUIBI TeHOMA dYKapUOT. «M30BITOYHOCTY DYKAPUOTHYECKOTO TeHOMa. KOMIMTakTHOCTh TeHOMa
sykapuoT. HampaBneHus 5BOTIONMHA T€HOMOB TIPO- U DYKApHOT.

3. I'en. CpaBHHUTENBHAS XapaKTEPUCTHUKA MPO- U DYKAPUOTHUECKOTO TeHa. Knaccudukaius reHoB.
CTpyKkTypHasi OpraHu3aius ->YKapHOTHYECKOTO TeHa, KOIUpyromero Oenok. PerynstopHbie
AJIEMEHTHI TeHa. Bapuaiuy HyKJI€OTHIHON TTOCIIeIOBATEILHOCTH TEHOB: MyTaIluH, TOJIUMOPHHU3M.
4. JIHK ene eenos. Carennutnas [IHK, nceBgoreHsl, MOOUIIbHBIC AIEMEHTHI. PeTpoTpaHCIO30HBI.
LINE- u — SINE-anemenTsl. buonornueckoe 3Hau€HUE MOJBUKHBIX T€HETHUECKUX DIIEMEHTOB.

5. Ilpumenenue pecmpuxkma3s Onsl peanu3ayuu 2eHOMHuIX ucciedosanuti. VIcTopust OTKpbITHSA,
pPa3BUTHUSL, COBPEMEHHOE COCTOSIHUE W MNPUMEHEHHUE ISl MEIUKO-TEHETUYECKUX MCCIEJOBaHUM.



CucreMpl pPECTPUKLMU TpEX THUIOB. Y3HAaBaHWE M pa3pe3aHUE PECTPUKTA3aMH KOPOTKUX
cnenu(uIecKux Mmociae0BaTeIbHOCTEN ¢ 00pa30BaHUEM “TIUNKUX WM “TYIMBIX~ KOHIIOB.

6. Ilpakmuueckas paboma Ne2 «CmpykmypHvle d1eMeHmbl 2eHOMA Yel08eKa». 3HAKOMCTBO CO
CTPYKTYpPHOI OpraHu3anuer renoma, kinaccudukanueit renon. [lomyueHne npakTHUYeCKUX HABBIKOB
uHTepnpuTanuu pe3ynbratoB [1/IPdD-ananuza. ®opmupoBanue ymeHuid HopMyaTupoBaTb OCHOBHBIE
3aJlauM U poOIeMbl TEHOMUKH.

®opmMa KOHTPOJISI M OTYETHOCTH YCBOCHHSI MaTepHasa: KOHTPOJIbHBIE BOIPOCHI, oopmieHue
OTYeTa 10 MPaKTUIecKoil pabore No2, TecToBbIC 3aJaHUS.

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

Buoeo-nexyus,  nexyus-npezenmayus, — memoouyeckue — YKA3aHus O CAMOCMOSAMENbHOU
6HeayoOUmopHot  pabomel U 01  AYOUMOPHOU  NPAKMUYECKOU  pabomvl  CMYOeHmo8,
uHpopmayuorHbvle Mamepuabl U mecmossle 3a0aHUs
https://moodle.kemsma.ru/course/view.php?id=427

Tema 3. Hccneoosanue cenoma uenoseka

Cooepacanue membi:

1. Ilpoexm «I enom uenosexay. icropus u coBpeMeHHOCTh. Llenu npoekta. MeTo bl MccieI0BaHus.
Hoctuxenust. OXuaaHue U pealbHOCTh. ITHYECKHE, IOPUANUYECKHUE U COLIUATbHBIC BOPOCHI.

2. Unghopmayuonnvle pecypcol u eenemuyeckue 6azvl 0antwvix. O0630p OCHOBHBIX 0a3 JaHHBIX 1O
TCHOMY YelIoBeKa. ba3bl reHoMa, TpaHCKPHUIITOMA, MeTa00I0Ma. AJITOPUTMBI ITOMCKA HYKJICOTH THBIX
MOCNIEOBATEIbHOCTEH B TIEHETHYECKMX 0a3ax MJaHHBIX. AHaIM3 pe3ylbTaTOB IOHCKA IO
TeHETUYECKUM 0a3aM JaHHbIX. [ eHeTHYecKre JaHHbIe — MPOOJIEMbl HHTEPIIPETAIUH.

3. IIpakxmuueckasn paboma Ne3 «Hccnedosanue cenoma uenogexka». 3HAKOMCTBO CO CTPYKTYpOU U
M3MEHUYUBOCTBIO TeHOMa uesoBeka. [lonmydeHne mpakTUYeCKUX HABBHIKOB MOMCKa MHGPOpMAIUU B
TeHOMHBIX Opay3epax. DopMupoOBaHUE YMEHUN UHTEPIIPETAIIMN T€HETHUYECKUX JTAHHBIX.

(I)opMa KOHTPOJISI U OTYETHOCTH YCBOCHUSI MaTe€pHajia: KOHTPOJBHBIC BOIIPOCHI, O(I)OpMJIeHI/IC
oT4ycTa 1Mo HpaKTquCKOﬁ pa60Te N93, TCCTOBBIC 3a/1aHU .

Hcnonb3oBanue 3JeKTPOHHOTO 00y4eHHUs U JUCTAHIMOHHBIX 00Pa30BaTeJbLHBIX TEXHOJIOTHIA:
na.

Buoeo-nexyus,  nexyusi-npezenmayus,  mMemoouyeckue — YKa3auusi O CAMOCMOSMENbHOU
6HeayoOumopHot  pabomel u 01  AYOUMOPHOU  NPAKMUYECKOU  pabomuvl  CMYOeHmos,
UHpOPMAYUOHHBIE MAMEPUATbL U MeCMOo8ble 3A0AHUSL
https://moodle.kemsma.ru/course/view.php?id=427

Tema 4. Opzanuzayusa zenemuueckoii ungopmayuu

Cooeporcanue membi:

1. Xpomamun u xpomocomul. IloHSITHE, BO3MOXHOCTH BHU3yaJU3allMd Ha Pa3IUYHBIX CTaJUAX
KU3HEHHOI0 IMKJAa KJIETKH. XPOMOCOMBI: TOHATHE, XPOMOCOMHAas TEOpHUS HACIIEICTBEHHOCTH.
VYpoBHHM KOMOAKTH3aIMK XpoMaTHHA. CTPYKTYpa U Ki1accupHUKaIMs MeTa(a3sHbIX XPOMOCOM.

2. Hopmanouviti u namonocuyeckuil Kapuomun. XpOMOCOMHBIE W T'€HOMHBIE MYTAIlHH.
Knaccudpukanus. KadecTBeHHbIE M KOJIMYECTBEHHBIE NEPECTPOMKH XpomMocoM. Myrtanuu,
cremieHHsle ¢ nojoMm. Comatnueckue Mytauuu. CUHIPOMBI.

3. Memoowr yumoeenemuxu. CTpyKTypHas ¥ (yHKIIMOHAIbHAS JUPPEpEeHIIMPOBAHHOCTH XPOMOCOM.
KapuotunupoBanue: pyTuHHOe U AuQdepeHlnaIbHOe OKpalluBaHHE XPOMOCOM. MeTo/bl
middepennmanbHoro okpamuBanus. FISH-meton. 3HaueHHe HUTOTEHETHUKU IS NMPAKTHUECKOU
MEIUIIUHBI.



4. [lpakxmuueckas paboma Ned «Opeanuszayus cenHemuyeckou uu@opmayuuy. 3HAKOMCTBO CO
CTPYKTYpPOH, QYHKIMSMH, HAPYIICHUSIMH U METOJAMH OLEHKH HOPMAIBHOTO M TaTOJIOTHYECKOTO
COCTOSIHUSI XpOMOCOMHOI0 Matepuana. [lomydeHne mpakTHUeCKUX HABBIKOB KAPUOTHUIHPOBAHUS C
UCIOJIB30BAHUEM PYTHHHOTO W JU(QepeHIHaTbHOT0 OKpammBaHus. DopMHpOBaHUE yMEHHU
XapaKTepu30BaTh K 0OOCHOBBIBATH ITUTOTEHETHUECKHUE METO B MCCIICIOBAHMS.

(I)opMa KOHTPOJISI U OTYETHOCTH YCBOCHUS MaTe€pHuaJjia: KOHTPOJIbHBIC BOIIPOCHI, O(bOpMJIeHI/IC
OoT4YCTa 110 HpaKTquCKOﬁ pa60Te N94, TECTOBBIC 3a/1aHU.

Hcnonb3oBaHue 3JIEKTPOHHOTO 00y4YeHHsI M IMCTAHIIMOHHBIX 00pPa30BaTeIbLHbIX TEXHOJIOTHIi:
na.

Buoeo-nexyus,  nexyus-npesenmayus, Mmemoouueckue — YKaszamus Ol CAMOCMOAMENbHOU
8HeayOUmMoOpHoU  pabomsl U 01  AYOUMOPHOU  NPAKMUYECKOU  pabomvl — CMYyOeHmos,
UHGOpMAYUOHHBLE MAMEPUATIbL U Mecmogble 3a0aHUs
https://moodle.kemsma.ru/course/view.php?id=427

Tema 5. Ixenpeccus cenemuueckoii ungpopmayuu

Cooepoicariue memul:

1. Tpanckpunyus u nocmmpanckpunyuonusvie moouguxkayuy. MONEKYISIpHbIE MEXaHU3MbI
peanuzanuu HacneacTBeHHoN nHpopmanuu. PHK-nmomumepasel I, 11 u 111 aykapuot. Yuactue pa3Hbix
noJinMepa3s B TpaHckpunuuu pasHeix kietouHslx PHK. “Monynu” npomortopos nonumepasst II y
sykapuoT. O6mme daxtopsl Tpanckpuniuu. CospeBanue u tpancnopt MPHK. Kenuposanwue,
CIUIAMCUHT U IOJIMAICHWINPOBAHUE TPAHCKPUIITOB, CUHTE3UPYEeMbIX nosmMepason II. Tpancnopr
MPHK uepes anepuyro memOpany. Mexanusmsl ciuiaiicunra. Ponbs Manbix ssaepubix PHK u 6enkoBbix
¢dakropoB. Craiicocoma. ANbTepHATUBHBIN CIUTAMCHUHT, OMOIOTUYECKas POJib, TPUMEPHI.

2. Tpancrnayus u nocmpauciayuonHvle moouguxayuu. I'enernyeckuii kona. IloHsTHE KOIOHA.
CBoiicTBa TIEHETHYECKOTO KOJa: TPUIUIETHOCTh, CHEeUU(DPUUYHOCTh, BBIPOKACHHOCTh  WIIU
CMHOHUMUYHOCTb, HENEPEKPhIBAEMOCTb, OTCYTCTBHUE IPOOEIIOB, OJHOHAIPaBIEHHOCTb. CTapT U
CTOIl KOJIOHBL. Y HUBEPCAIbHOCTh F€HETUYECKOT0 KO/1a M UCKII0UeHUs U3 Hee. [lonsTue Tpancnsauuu.
CxoJicTBa U pa3inuuus MeXay Ipo- U sykapuotamu. [IpokaproTruueckuil 1 3yKapuOTHUYECKUM THUIIbI
pubocom. Tpu caiita cBa3biBanust TPHK Ha pubocome: A, P, u E, ux xapakrepuctuku. Craguu
TPaAHCISALMU: UHULMALMS, JIOHralus 1 TepMuHanus. CriennaabHble MEXaHU3Mbl KOHTPOJIS TOUHOCTH
TpaHcimsiuuu.  [locTTpaHcisuuonHas Moaupukanus OenkoB. @DYHKIMOHAIbHOE 3HAYCHHE
MOCTTPAHCIIALIMOHHOW MOIU(DHUKALIIH.

3. Onucenemuxa. OCHOBHBIE MEXaHM3Mbl KOHTpOJIS TEHETHYECKOH WHGpOpMalUU Ha YpOBHE
nepsuuHoil cTpykTypsl JIHK 1 Ha ypoBHe snurenetuku. OCHOBHBIE AITUT€HETHUYECKHE MEXAaHU3MBI:
TUCTOHOBBIN KoJ, MeTuinpoBanue JIHK, nekonupyromme PHK.

4. [lpaxmuyeckas paboma Ne5 «Okcnpeccus eenemuueckou uH@popmayuuy. 3HAKOMCTBO C
OCHOBHBIMM MEXaHM3MaMHU JKCIPECCHMHM U pPENpeccu reHernyeckod uHopmauuu. Ilomyuenue
IIPAaKTHYECKUX HABBIKOB HMHTEPIPUTALNN PE3YyJIbTaTOB H3MEPEHHsI YPOBHS DKCIIPECCUU T'€HOB.
dopmupoBaHUe YMEHUN O0BSICHATH POJb (DAKTOPOB, BIUSIOMIMX HA MPOLECCHI IKCIIPECCUH T'€HOB, a
Takke (OpMyJIMPOBATH BOZMOXKHBIE TIOCIIEICTBUS U3MEHEHUH Ha Pa3IMYHbIX dTanax dKCIPECCUU.

dopMa KOHTPOJISI U OTYETHOCTH YCBOEGHHSI MaTepHaJia: KOHTPOJbHBIE BOIPOCHI, opopmiIeHHE
oTYeTa M0 MpaKkTU4eckoil padore NeS5, TecToBbIe 3aaHNUS.

Hcnonb3oBanue 3JIEKTPOHHOTO 00y4eHHUs U TUCTAHIMOHHBIX 00Pa30BaTeJbHBIX TEXHOJIOTHIA:
na.

Buoeo-nexyus,  nexyus-npezenmayus, — memoouyeckue —YKA3aHus — OAd  CAMOCMOSAMENbHOU
6HeayoOuUmopHot  pabomel U 01  AYOUMOPHOU  NPAKMUYECKOU  pabomuvl  CMYOeHmos,
uHpopmayuorHbie Mamepuavl U Mmecmosvie 3a0aAHUs.
https://moodle.kemsma.ru/course/view.php?id=427



Tema 6. Cmanoenenue u pazeumue monexkyaapHnoi 2enemuxu. I'enemuueckasn nabopamopus
Cooeporcarnue memol:

1. Omanvi cmanoenenus monexynapuou eenemuxu. OCHOBHBIE 3Tallbl Pa3BUTHUS MOJIEKYISIPHOMN
TeHETUKH: POMaHTUYECKH, JorMaTuYecKui, akajemudeckuil. LlenTpanapHas qorma MOJIEKYJIsIpHON
Ouosiornu. BaxHeimue JOCTIKEHHMS MOJIEKYJSIpHOM TeHeTHkH. HoOeneBckue mnpemuu.
Jloka3aTeslbcTBa TEHETUYECKOW PO HYKJIEMHOBBIX KHCIIOT.

2. Memoowt monexynsipuou eenemuxu. I[P, cexeenuposanue, biommune, Muxpouunsl. OEpMEHTHI,
UCIIOJIb3YEMbIe B MOJICKYJISPHO-TEHETUYECKUX MeTojax wuccienaoBanus. Vcropus pasButus
MOJICKYJISIPHO-TEHETUYECKUX METOJIOB ISl (DyHJaMEHTANbHBIX W TPHKIAIHBIX HCCIEIOBaHUN
[lepcrieKTHBBI HCIONB30BAHUS METOJIOB MOJIEKYJISIpHON uHxkeHepuu. [lonmnmepasHas uemnHas
peakuus (ITLIP). O6ume cBenenus o [MLP. O6nacti npumenenusi. OCHOBHBIE MTapaMeTPhl PEAKIIHH.
Tepmocrabunsubie JJHK-monmumepassl. Pazmuunbie Bugsr TP, Dnexkrpodopes [TIIP-npoaykToB.
[Tponienypa rubpuanszanmu. 3HaYCHHE METOAA B MOJEKYISPHO-TEHETUYECKUX HCCICIOBAHUSAX.
Hozepu-rubpuauzanus. XapakrepucTika u npuHun metoaa. [Ipoueaypa rudpuanszanuu. 3HaueHue
METOAa B  MOJEKYISIPHO-TEHETHYECKUX uccienoBanusx. Cay3epH-ruOpuau3anusi, HO3EpH-
rubpuansanus,  BecTepH-TUOpunu3anua.  TexHomnoruu, ocHoBanHble Ha  JIHK-uwmmax.
CexBenupoBanue mo CoHrepy: oO0mias XapaKTepHCTHKA, JTalbl Pealn3alyd, BO3MOXXHOCTH H
orpannueHusi. CeKBEHHUPOBAHHWE HOBOTO TOKOJCHMS: MPUHIMI pealu3alid, BO3MOXXHOCTH U
OTpaHUYEHUS.

3. Opeanuzayus u 603MOACHOCIU COBPEMEHHOU ceHemuyeckoll 1abopamopuu. Opranu3anus padboTsl
B 1aboparopuu. 3oaupoBanue. Heooxomaumoe obopynosanue. [IpoOieMbl 1 pUCKH KOHTAMHHAIINH.
4. Ilpakmuyeckas paboma Ne6 « CmanosneHue u pazgumue MoNeKyIapHouU cenemuku. I enemuueckas
nabopamopusy. 3HAKOMCTBO C NPUHIUIIAMHM OpPraHU3alUU U PabOThl MOJIEKYJISIPHO-T€HETHYECKON
naboparopuu. [lonmydeHrne MNPaKTUYECKHX HABBIKOB MPUMEHEHHUS MOJIEKYJISIPHO-TEHETUYECKUX
METOJIOB JIJIsl UCCIIEJJOBAHMSI MOKa3aTeseil COCTOSHUS reHoMa U (YHKIMOHHPOBAHMSI OpraHu3Ma.
dopmupoBaHUE YMEHHUI ONpenensaTh HeoOXoauMble TpeOOBaHUSA K OCHAIICHHOCTH T€HETHYECKOMN
naboparopuu Juis peain3alui KOHKPETHBIX 3a/1a4.

®opMa KOHTPOJISI M OTYETHOCTH YCBOEHHsI MaTepHaJia: KOHTPOJbHBIE BONPOCH], odopmiicHHe
OTYeTa I10 MpakTUyecKoil padore Ne6, TecTOBbIE 3aJaHUS.

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

Buoeo-nexyus,  nexkyus-npesenmayus, — Memoouyeckue — YKA3amus O CAMOCMOSAMENIbHOU
8HeayOUmopHol  pabomsl U 01  AYOUMOPHOU  NPAKMUYECKOU  pabomvl — CMYOeHmos,
UHDOPMAYUOHHBIE MAMEPUATbL U MECMO8ble 3A0AHUS.
https://moodle.kemsma.ru/course/view.php?id=427

PA3JIEJI 2. YACTHBIE ACHEKTHI U IEPCIIEKTUBBI MOJIEKYJISAPHOU TEHETUKH

Tema 7. I'enemuxa ¢ namono2uu

Cooeporcanue membl:

1. I'enemuxa 3a6onesanuti. MonexkyssipHble OCHOBBI 3a00eBaHUNA. MOHOT€HHBIE, XPOMOCOMHBIE U
noJiureHHble 3a00eBanns. COOTHOIIEHUE POJIU FEHETUYECKUX U CPEAOBBIX (PaKTOPOB MPHU Pa3BUTUN
3a0ojeBaHMsA. 3aKOHbI M THUIBl HACJIEJOBAaHUS MEHACTHPYIOUMX TMPU3HAKOB Yy YEJIOBEKa.
Herpagunmonnsle tun HacnenoBaHus. Ilonstue reHoruna wu  amtened. CoMarhyeckue W
Te€HEPATUBHBIE MYTAllUH, UX ITOCIEACTBUS.

2. Ilonynayuonnvie acnekmol pacnpoCmMpaHeHHOCMU HACIeOCMBEHHbIX U MHO2OQAKMOPHbIX
3abonesanuu. llomynsuus M ee TeHeTHYeckas cTpykrypa. Ilonstue reHodonna. DaxTopbl
TFeHETUYECKON AMHAMUKH nomyisuuid. [lomynsuus kak elnHuIa SBOIIOLIMOHHOTO polecca. 3aKoH
Xapau-BaiinGepra.



3. Ilpaxmuuecxaa paboma Ne7 «l'enemuxa 6 namonoeuuy. 3HAKOMCTBO C METOJaMH H3y4eHUS
MOHOTEHHBIX U MHOTO(AaKTOpHBIX 3a00neBanui. [lomydeHne MpakTUUECKHX HAaBBIKOB COCTABIICHHS
W aHajW3a POJOCIOBHBIX CXeM, cOopa MeIuKO-cTaTucTH4eckoi wuHpopmanuu. DopmupoBanue
YMEHHUH IPUMEHSATh 3HAHUS O TEHETUYECKUX OCHOBax M®D3 B KIMHUYECKOUN ITPaKTHKE.

@®opmMa KOHTPOJISI M OTYETHOCTH YCBOCHMSI MaTepHasa: KOHTPOJIbHbIE BOIPOCHI, O(opMieHHE
OTYeTa 10 MpaKTUIecKoil pabore No7, TeCTOBbIC 3aJaHUS.

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

Buoeo-nexyus,  nexyus-npezenmayus, — mMemoouyeckue — YKa3aHus O CAMOCMOSAMENbHOU
6HeayoOUmopHot  pabomel U 01  AYOUMOPHOU  NPAKMUYECKOU  pabomuvl  CMYOeHmo8,
uHpopMayuoHHble Mamepuabl U Mmecmosvie 3a0aAHUs.
https://moodle.kemsma.ru/course/view.php?id=427

Tema 8. I'enemura onmozenesa

Cooeparcanue membi:

1. I'enemuxa ommoceneza. llpeamer, 3agaud, METOAbI, MOJEIbHBIE OOBEKTHL. MeXaHU3MbI
i epeHIIMPOBKY, NIEHCTBUS ¥ B3aUMOJCHCTBUS TeHOB, TreHotunn W ¢(enorun. Craauu u
KPUTHYECKHE MTEPUO/IbI OHTOTEHE3A.

2. I'enemuxa smOpuonanvHozo passumus. OOUIME 3aKOHOMEPHOCTH, YPOBHH PETYJSIHUA. | eHbBI
PaHHUX STAIOB YMOPHUOHAIBLHOTO PAa3BHUTHSI.

3. [Tenemuka ¢opmuposanus nona. YPOBHU pErysiiuu  (XpOMOCOMHBIN, TOHAIHBIN
deHoTunuueckuii). AHoManuu (GOpMHUPOBaHUS TOJa M HApPYIICHHS TIOJOBOTO PAa3BHUTHSI.
I'eneT4eCKMiI KOHTPOJIb CIIEPMATOIE€HE3a U OOT€HE3A.

4. I'enemuueckue ochosvl cmapenus. Ctapenue. @akTopsl, MpoBoLMpyOIIKe cTapenue. CtpaTeruu
npomieHus xu3HU. IIporepusa. ['eHernueckne OCHOBBI TepoHTONOTHA. [Iporpammupyemas
KJIeTOYHasi TuOesb. ATONTO3: MyCKOBBIE (PAKTOPHI U OMONOrHYEcKas pPojb. AMONTO3 U THIIOTE3a
cTapeHHs. 3HAYCHUE IOCTHKCHUH T'€HEeTUKH OHTOTEHE3a [T MPAKTUIECKOTO 3APAaBOOXPAHEHUSI.

5. Ilpakxmuueckas paboma Ne8 «lenemuka onmocene3a». 3HAKOMCTBO C  OOIIMMHU
3aKOHOMEPHOCTSIMH T€HETHYECKOW PEryJsIMd  WHAWBUIAYAIbHOTO  pa3BuTHs. [lomydenue
MPAKTUYECKNX HABHIKOB aHAIM3a TEHETHYECKUX M SIUTCHETUYECKUX MEXaHU3MOB PETyIsluu
sKcnpeccnu TeHa. DopMupoBaHNE YMEHHH HHTEPIPETAMU PE3yIbTaTOB WCCIEIOBAHHUS YPOBHS
AKCIIPECCUU TeHA.

@opMa KOHTPOJISI U OTYETHOCTH YCBOEHHUSI MAaTepHaJia: KOHTPOJbHBIE BOMPOCHI, oopmileHHE
oTueTa Mo MPaKTUIECKOM paboTe Ne§, TeCTOBBIC 3a/1aHMUS.

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

Buoeo-nexyus,  nexkyus-npesenmayus, — Memoouyeckue — YKA3amus O CAMOCMOSMENIbHOU
8HeayOUmopHol  pabomsl U 01  AYOUMOPHOU  NPAKMUYECKoU  pabomvl  CMYOeHmos,
UHDOPMAYUOHHBIE MAMEPUATbL U MECMO8ble 3A0AHUS.
https://moodle.kemsma.ru/course/view.php?id=427

Tema 9. I'enemuka 6 onkonozuu u uMmMyHonRO2UU

Cooeporcanue membi:

1. I'enemuxa ona OuacHoCcmMuKkuy, NPOQUIAKMUKU U JedyeHUus OHKoaozuyeckux Oonesneu. JIHK-
JMAarHOCTHKA B OHKOJIOTHHA. OHKOTEHBI U TeHBI-CYNIPEcCopsl omryxosieBoro pocra. JIHK-auarnocrruka
HACJIEICTBEHHBIX M CITIOPAHIPHUUECKUX OHKOJIOTHUECKUX 3a00JIeBaHU, MapKepPOB HEOIArONPUATHOTO
nporHo3sa. [1IP, Mukpouuns! u TexHosnornyeckue miatdopmsl. TapreTHas Tepanusi B OHKOJIOTHH.



2. I'enemuka ummynno2o omeema. I1oHsiTHE IMMYHHUTETa. BpOXXICHHBIH U a1aI TUBHBI UMMYHUTET.
I'enernka ummyHHoro orBeta. iMmmyHornoOynunel. [lepBruuHbie *UMMYHOAE(QUIIUTH U OTKJIOHEHUS
B pabOTe UIMMYHHUTETA.

3. Ilpaxmuuecxkas paboma Ne9 «lenemuxa 6 OHKONOSUU U UMMYHOLO2UUY. 3HAKOMCTBO C
TFEHETUYECKUM KOHTPOJIEM CTPYKTYPbl MMMYHOJIOTMUECKH 3HAYUMBIX MOJIEKYJ; N€HETUYECKUMHU
OocHOBaMU OHKojioruu. [lomyueHue npakTuyeckux HaBBIKOB pabOThl C TEHOMHBIMU Opay3epamu 1o
NOUCKY MH(OPMAUU 00 OMyXOoJepOaHBIX reHax. PopMUpoBaHUE yMEHUIH MPUMEHHUTH 3HAHUS 10
MMMYHOT€HETHKE U OHKOT'€HETHKE B KIIMHUYECKOW ITPAKTHKE.

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

Hcnonb3oBaHue 3JIEKTPOHHOTO 00y4eHHs U TUCTAHIIMOHHBIX 00Pa30BaTebLHBIX TEXHOJIOT Hii:
na.

Buoeo-nexyus,  nexyus-npezenmayus, — mMemoouyeckue — YKA3aHus O CAMOCMOSAMENbHOU
6HeayoOuUmopHot  pabomel U 01  AYOUMOPHOU  NPAKMUYECKOU  pabomvl  CMYOeHmOo8,
uHpopmayuorHble Mamepuavl U Mmecmosvie 3a0aAHUsL
https://moodle.kemsma.ru/course/view.php?id=427

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

1. Cmpyxmypa 3ab6oresaemocmu Ha pedepanrbHOM U pPe2UOHALHOM YpOoeHsX. 3ab0IeBaeMOCTb,
MOKAa3aTeNu, CTPYKTypa, MeToAbl u3ydeHus. COBPEeMEHHOE COCTOSIHUE, TCHICHIIUU M OCOOCHHOCTH
3abosneBaeMocTu Hacenenus B Poccuiickoit denepanyn, GakTopsl, HX OMPEICISIONIHE.

2. @apmakocenHomuka. OcHoGHble 3a0auu, Memoovl, nepcnekmugvl. DapMaKOTeHETHKA U
dapmakoreHoMuKa. ['eHeTHUECKHe OCHOBBI MHIUBUyalbHOW YyBCTBUTEIHHOCTH K JIEKAPCTBEHHBIM
cpenctBaM. OCHOBHbBIE METOI0JIOTMUECKUE MTOAXO0/bI (hapMaKOT€HOMHKH U €€ Hay4HO-TIPaKTHYECKUe
3amaun. ['eHermdeckue (akTopsl AP(HEKTHBHOCTH M OE30MACHOCTH JICKAPCTBCHHBIX CPEJICTB.
PasButne  QgapmakoreHoMuku. 3HaueHue  (apMaKOreHOMHMKH s (hapmarieBTHUECKOn
MPOMBINIJICHHOCTH. Pa3paboTka KIMHHYECKUX (DapMaKOTeHOMHBIX TecToB. Mcrmosib3oBaHMe
(hapMaKOTeHOMHKH Ha MTPAKTUKE.

3. Hympueenomuxa. OchosHble 3a0auu, Memoovl, nepcnekmugsl. | eHeTHIECKUEe OCHOBBI MTUTAHMUS.
Ponp HyTpUreHeTMKM M HYTPUTEHOMHMKH B TPO(MUIAKTHKE XPOHUYECKHX HEMH(EKIIMOHHBIX
3a0oyieBaHnid. 3HAUECHWE HYTPUTCHOMHKH. Pa3paboTka KIMHHYECKUX HYTPUTEHOMHBIX TECTOB.
Hcnonp30BaHne HYTPUTEHOMUKHU B METUIIMHCKOHN TPAKTHKE.

4. Oxoeenomuxa. OCHOBHBIE 3aJlayd, METOJbI, TepcrneKTUBbl. OCHOBHBIE METOJIOJIOTMUYECKUE
MOJXOJbI DKOTCHOMUKA U €€ Hay4YHO-TIPAKTUYeCKHe 3anadu. [IpuMEeHEeHHe MOJIEKYISIPHO-
TeHETUYECKUX METOJIOB JJIi MOHUTOPHHIA 3arpsi3HEHUs OKpyXkaromiei cpeasl. Vcmonb3oBaHue
HSKOT€HOMHUKH Ha MPAKTUKE.

5. Memaeenomuka. OcnosHvle 3a0auu, memoosl, nepcnekmusvl. OObEKTHI U METO/IbI UCCIICIOBAHMUS.
MeTtareHomMHbIe HcclenoBaHus: 16S cekBeHMpOBaHWE M MOJHOTEHOMHBIN aHanu3. MccnemoBanue
MeTareHomMa. MeTareHOMHBIE HCCIIeI0BaHUST MUKPOOHMOMA YeTIOBeKa. AKTYaTbHOCTh METar€HOMHBIX
uccienoBanuii. Micronb30BaHrne METareHOMHUKY Ha MPaKTUKE.

6. Illpaxmuueckas paboma NelO) «Coepemennvie HanpagieHus MONEKYIAPHO-2eHEMUYECKUX
uccredosanuiiy. 3HAKOMCTBO C OCHOBHBIMHU TMOHSITHSIMH U MPUHIIMIIAMUA COBPEMEHHBIX T€HOMHBIX
HanpaiieHuH. [TorydeHne NpakTHYeCKUX HABBIKOB IIPUMEHEHHUS (PapMaKOTeHOMHBIX, 3KOTCHOMHBIX,
METareHOMHBIX W HYTPUTEHOMHBIX HccliefoBanuil. DopMupoBaHre yMEHHUN MPUMEHUTh 3HAHUN
COBPEMEHHBIX HAIPABICHUH MOJICKYIISIPHO-TEHETUICCKUX MCCIICAOBAHNN B KIIMHHYECKOM MPaKTHKE.

®dopMa KOHTPOJISI U OTYETHOCTH YCBOEHHSI MaTepHaJia: KOHTPOJIbHBIE BOIMPOCHI, opopmIiIeHHE
oTYeTa 1o npakTuueckoil padore Nel(, TecToBbIe 3a/1aHUSL.



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

Buoeo-nexyus,  nexyus-npezenmayus, — mMemoouyeckue — YKA3aHus Ol CAMOCMOSAMENbHOU
6HeayoOuUmopHot  pabomel U 01  AYOUMOPHOU  NPAKMUYECKOU  pabomuvl  CMYOeHmOo8,
uHpopmayuorHble Mamepuabl U Mmecmosvie 3a0aAHUs.
https://moodle.kemsma.ru/course/view.php?id=427

Tema 11. I'enemuueckan unscenepus 6 meouyuHe

Cooeparcanue membi:

1. Monexynsapuoe knonuposanue u ecennas mepanus. llpenmer W 3agaud TeHHOW HHKEHEPHUHU.
Pa3BuTrie METOMOB MOJEKYJISPHOM TE€HETUKM B o0nactu TeHHOM Tepanuu. IlpakTuueckoe
UCIIOJIb30BAaHNWE HAYYHBIX JOCTHKEHHH B o0macth MeauiuHbl. DepMEeHThl Te€HETHYECKON
WH)XeHepuu. MeTo bl KOHCTpyupoBaHus ruopuaneix Mosiekyn JJHK invitro. BekTopHble MOTEKYITbI
JAHK. Beeaenue monekyn IHK B kneTku.

2. Cospemennvie e6axyunvl. Buapl BakumH. Knaccudukanms BaxkiuH. JKuBble, HEXHUBBIEC,
CUHTETUYECKHUE U F€HHO-UHKeHepHble BakiuHbl. JIHK-BakunHbl. BakunHanus: npoTUBONOKa3aHUS
U MEPBI MPEA0CTOPOKHOCTH. [lepcrekTHBBI pa3pabOTKU HOBBIX BAKIIHH.

3. Unoyyuposanuvie cmeonosvie kiemku. CTBOJIOBbIE M HHIYIUPOBAHHBIE KJIETKH, UCTOPHS HX
OTKpbITUs. OrnpeneneHre CTBOJOBBIX KIJIETOK. OCHOBHBIE THUIBI CTBOJIOBBIX KJIETOK YEJIOBEKA.
OMOpuOHaIbHBIE CTBOJIOBBIE KJIETKH. CTBOJOBBIE KJIETKM B3pocioro opranusma. CBoiicTBa
CTBOJIOBBIX KJIETOK Pa3JIMYHOrO NPOUCXO0XKJeHUA. OCHOBHBIE XapaKTEPUCTUKH CTBOJIOBBIX H
MHYLIUPOBAHHBIX CTBOJIOBBIX KJIETOK. MOJIEKYJISIpHBIE MAPKEPBI CTOJIOBBIX KIIETOK.

4. Ilpakxmuueckas padboma Nell «lenemuueckas uHdicenepus 8 MmeouyuHe». 3HAKOMCTBO C
MOJIEKYJIIPHBIMM  OCHOBAMM M HMHCTPYMEHTapueM TI'€HETHMYeCKOW HWHKeHepuu. llomydeHue
MIPAKTUYECKUX HABBIKOB aHAJIW3a CXEM IIOJYyYECHHS] COBPEMEHHBIX BAaKUWH M MHAYLUHUPOBAHHBIX
CTBOJIOBBIX KJIETOK. POpPMUPOBAHUE YMEHUM «Pa3roBOp C MALMEHTOM» O MpoOIeMax U BaXKHOCTU
BAKI[MHALIUH.

®opmMa KOHTPOJISI M OTYETHOCTH YCBOCHHSI MaTepHaJsa: KOHTPOJIbHBIE BOIPOCHI, o(opmieHue
oTyeTa 10 npakTuyeckoil padore Nell, TecToBble 3aAaHuUs.

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

Buoeo-nexyus,  nexkyus-npesenmayus, —Memoouyeckue — YKA3amus O CAMOCMOSMENIbHOU
8HeayOUmMopHol. ~ pabomsl U 01  AYOUMOPHOU  NPAKMUYECKoU  pabomvl  CMYOeHmos,
UHDOPMAYUOHHBIE MAMEPUATbL U MECMO8ble 3A0aHUS.
https://moodle.kemsma.ru/course/view.php?id=427

Tema 12. Ilepcnexmuegul enedpenus mMoaeKyIapHO-2eHemudecKux mexHoa02uil 011 peaiu3ayuu
meouyunsvt «41y.

Cooepoicarue memvl:

1. I'enemuxa meouyunwvr 411. Menuumna Oyayiiero — abCoMIOTHO HOBasi MOJIENb 3/IpaBOOXPAHEHUS.
3agaun 411 menuuussl. [lpunuun nepconanuzauuu. [IpuHnun npenckasatenbHocTH. [IpuHnmn
npeBeHTUBHOCTHU. [lpuHIun naptucunatuBHOCTH KoHUENIMS NpeIuKTUBHOM, MPEBEHTUBHON H
MEPCOHAIM3UPOBAHHOW  MEIUUMHBIL.  ['eHeTHyeckue macrnopra. 3HAYEHUE TEeHETHYECKHUX
HUcclIenoBaHui it MequuHbl 411.

2. Memoowv monekynsaphoil cenemuxu 6 ouacHocmuke u npoguiakmuxe 3abonesanui. Kareropun
TECTOB JJIsl TUArHOCTUKHU 3a00JeBaHMi. DTambl BHEAPEHUS MOJEKYISIPHO-TEHETUYECKUX TECTOB B
JTUArHOCTUYECKYI0  MPAKTUKY  3apaBooxpaHeHus. Jlmarnoctuka momumopdusmoB  JIHK,
OTIPEACTISIONIUX PUCK PA3BUTHS COIMABLHO 3HAYMMBIX 3a0oneBanwuii. [TI[P kak MeTo TuarHoCTHKU
1 HayuHbIX HccienoBanuid. CexksennpoBanue B JJHK-nuarnoctuke.



3. T'enemuueckasn 6e3onacnocms. OnpenencHue, 1end, 3a1adud. MeTtoapl. YPOBHU T€HETHUECKON
O0e3onacHocTH. ['eHeTMyeckas O€30MaCHOCTh B CHCTEME TOCYIapCTBEHHON O€30MacHOCTH.
CoBpeMeHHast 3KoJIoTruecKas cuTyanus. buosornueckoe u reHeTHYECKOE OPYKHUE.

4. Ilpakxmuueckas paboma Nel2 «llepcnexmusbi 6HeOpeHUs MONEKVIAPHO-2eHEMUYECKUX
mexHono2uti 01 peanusayuu meouyunvl «4Il». 3HAKOMCTBO C TIOHSTHEM M OCHOBHBIMH
xapakrepuctukamu  Meauuuubl 411, [lomyyeHume NpakTHUYECKUX HABBIKOB  OpraHU3allud
TCHETUYECKUX UCCIICIOBAHUNA C YUYETOM MPUHIUIIOB OMOATHKHA. DOpMUPOBAHHE YMEHUHN «pa3roBOp
C MALIMEHTOM) - Pa3bACHATH MU(BI U peasibHBIC 33/1a4l FeHEeTUYECKOil 0e30MacHOCTH.

@®opmMa KOHTPOJISI M OTYETHOCTH YCBOCHHSI MaTepHasa: KOHTPOJIbHbIE BOIPOCHI, o(opmieHue
oTYeTa M0 MpaKkTU4eckoit padore Nel2, TecToBbIE 3a1aHMs.

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

Buoeo-nexyus,  nexyus-npezenmayus, — mMemoouyeckue — YKA3aHus O CAMOCMOSAMENbHOU
6HeayoOumopHou  pabomel U 01  AYOUMOPHOU  NPAKMUYECKOU  pabomvl  CMYOeHmo8,
uHpopmayuorHble Mamepuavl U Mmecmosvie 3a0aAHUsL
https://moodle.kemsma.ru/course/view.php?id=427

2.5. YueOHO-MeTOANYECKOe oDecrieueHne CaMOCTOSITeIbHOI padoThI

Bun camocrositensHOM paboTh Koin- a
HaumenoBanue . =
oOyuaromerocs (ayIuTOpHOU U BO 3
pasjiena, TeMa BHEAYJUTOPHOM) 4acoB =
Q
Pazoen 1. OCHOBBI MOJIEKY/JIAPHOH 'TEHETHKH 18 i
KoumponvHnvie sonpocsi (6onpocwl 0
CamMono02omoeKiu),

CUMYAYUOHHbBLE 300aUl,
8bINOJIHEHUE UHOUBUOYANbHO2O0 3A0AHUS,
BbINOIHEHUE UHOUBUODYATbHO2O0 UTU 3
2PYNNo6020 NpoeKma,
oopmnenue omuema no npaKmMu4eckoul
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),
CUMYayUOHHbLE 3a0aU,
8bINOIHEHUE UHOUBUOYANbHO20 3A0AHUS,

Tema 2. CmpyxmypHole s1eMeHmbl 8bINOIHEHUE UHOUBUOYATbHO20 UU
2EHOMA YeN06eKa 2PYNN06020 NPoeKma,
oghopmaernue omuema no NPAKMU4ecKoll
pabome Ne2,
mecmosbvle 3a0anus Ha niamgopme
https://moodle.kemsma.ru/login/index.php

KoumponvHnvie sonpocwi (6onpocwl 0
CamMono020moeKi),
CUMYAYUOHHbBLE 3A0aYl,
8bINOJIHEHUE UHOUBUOYANbHO2O0 3A0AHUS, 3
8bINOIHEHUE UHOUBUOYATbHO20 UTU
2PYynnogo2o npoexkma,
ogopmnenue omuema no nPaKMu4eckoul
pabome Ne3,

Tema 3. Hccneoosanue cenoma uenosexa



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

HanmenoBanue
paszaena, Tema

Bun camocTrositenpbHOM pabOThI
oOyuarorierocs (ayIuTOpHOH U
BHEAYJIUTOPHOM)

Kon-
BO
4acoB

Cemectp

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

Tema 4. Opeanuzayus cenemuueckou
ungopmayuu

Konmponvnvie sonpocwl (6onpocul 015
CamMono020moeKu),
CUMYAYUOHHbBLE 3A0aUl,
8bINOJIHEHUE UHOUBUOYANbHO20 3A0AHUS,
8bINOJIHEHUE UHOUBUOYATbHO20 UTU
2PYynnoso2o npoekma,
ogopmnenue omuema no npaKmu4eckou
pabome Ned,
mecmosbvle 3a0anus Ha niamgopme
https://moodle.kemsma.ru/login/index.php

Tema 5. Dxcnpeccus eenemuuecKkou
ungopmayuu

Konmponvnvie sonpocwl (6onpocul 015
Camono020mosKiu),
CUMYAYUOHHbBLE 300a4l,
8bINOIHEHUE UHOUBUOYANbHO20 3A0AHUS,
BbINOIHEHUE UHOUBUODYATbHO2O0 UNU
2PYynnos8o2co npoexkmd,
oopmnenue omuema no npaKmMu4eckou
pabome NeS,
mecmogule 3a0aHus Ha niamgpopme
https://moodle.kemsma.ru/login/index.php

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

Koumponvhvie sonpocwi (6onpocwl 0ist
CamMono02omoeKiu),
CUMYayUOHHbLE 3a0aU,
8bINOJIHEHUE UHOUBUOYANbHO2O 3A0AHUS,
8bINOJIHEHUE UHOUBUOYATLHO2O UTU
2PYNNo6020 NpoeKma,
oghopmaenue omuema no NPAKMU4ecKoll
pabome Neb,
mecmosbvle 3a0anus Ha niamgopme
https://moodle.kemsma.ru/login/index.php

Hmozo

18

Pazoen 2. YACTHBIE ACIIEKThI H IIEPCIIEKTHBBI MOJIEKYJIAPHOH

I'EHETHKH

18

Tema 7. ['enemuxa 6 namonocuu

Koumponvhvie sonpocwi (6onpocwl 0ist
CAMON0020MOBKU),
CUMYayUOHHbLE 3a0aU,
8bINOIHEHUE UHOUBUOYANbHO20 3A0AHUS,
8bINOJIHEHUE UHOUBUOYATLHO2O0 UTU
2PYynnos8o2co npoexkma,
oghopmaernue omuema no NPAKMU4ecKoll
pabome NeT,
mecmosbvle 3a0anus Ha niamagopme
https://moodle.kemsma.ru/login/index.php

Tema 8. ['enemuxa onmoeenesa

Koumponvnsie sonpocwi (6onpocwl 05
CAMON0020MoBKU),
CUMYAYUOHHbBLE 300aYl,
8bINOIHEHUE UHOUBUOYANbHO20 3A0AHUS,
8bINOJIHEHUE UHOUBUOYATLHO20 UTU
2PYNNo8o2o npoexkmad,



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
paszaena, Tema

Bun camocTrositenpbHOM pabOThI
oOyuarorierocs (ayIuTOpHOH U
BHEAYJIUTOPHOM)

Kon-
BO
4acoB

Cemectp

ogopmnenue omuema no npaKmu4eckou
pabome N,
mecmosvle  3a0ausi Ha  naameopme
https://moodle.kemsma.ru/login/index.php

Tema 9. I'enemuxa 6 onxono2uu u
UMMYHONI02UU

Koumponvhvie sonpocwi (6onpocwl 0ist
CamMono02omosKiu),
CUMYAYUOHHbBLE 340aYl,
8bINOJIHEHUE UHOUBUOYATbHO2O0 3A0AHUS,
8bINOIHEHUE UHOUBUOYATLHO2O UTU
2PYynnogoeo npoexkma,
oopmnenue omuema no npaKmMu4ecKou
pabome Ne9,
mecmogvle  3a0aHusi  HA  naamgopme

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

Tema 10. Cospemennvie HanpasieHus
MONEKYNIAPHO-2EHeMUUECKUX
uccne0o08anuil

Koumponvhvie sonpocwi (6onpocwl 0ist
CamMono020moeKi),
CUMYayUOHHbLE 3a0aUi,
8bINOJIHEHUE UHOUBUAYANbHO2O0 3A0AHUS,
8bINOJIHEHUE UHOUBUOYATLHO2O0 UTU
2PYNN06020 NPoeKma,
oopmnenue omuema no npaKmMu4eckou
pabome NelO,
mecmosbvle 3a0aHus Ha niamgopme
https://moodle.kemsma.ru/login/index.php

Tema 11. I’ enemuueckas undicenepus 6
Mmeouyune

Koumponwvnvie sonpocwi (6onpocwt 0Jist
CaMoOn0020mosKu),
CUMYAYUOHHbBLE 300aUl,
8bINOIHEHUE UHOUBUOYANbHO20 3A0AHUS,
BbINOIHEHUE UHOUBUOYATbHO2O0 UNU
2PYynnos8o2co npoexkma,
oopmnenue omuema no npaKmMu4eckoul
pabome Nell,
mecmoguvle 3a0aHus Ha niamgopme
https://moodle.kemsma.ru/login/index.php

Tema 12. Ilepcnekmusni 6HeOpeHus
MONEKYIAPHO-2eHeMUYECKUX MEeXHOL02UL
ons peanuzayuu meouyunvl «411y.

Koumponvhvie sonpocwi (6onpocwl 0ist
CamMono020moeKi),
CUMYayUOHHbLE 3a0aUi,
8bINOJIHEHUE UHOUBUOYANbHO2O0 3A0AHUS,
8bINOJIHEHUE UHOUBUOYATLHO2O0 UTU
2PYNNo602o npoeKkma,
oghopmaenue omuema no NPAKMU4ecKoll
pabome Nel2,
mecmosbvle 3a0anus Ha niamgopme
https://moodle.kemsma.ru/login/index.php

Hmoco.

18

Bcezo:

36



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

3. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

3.1. 3ansaTHs, NPOBOAMMbIE B MHTEPAKTUBHOI opme
Ne HaumenoBanue pasgena | Bun  yueOnsix | Kon- @OpMBI UHTEPAKTUBHOIO Koan-
/0 | AUCUMILTUHBI 3aHATUN BO 4ac oOyueHus BO
qac
Pazoen 1. OCHOBBI HNudopmanuonnsie
MOJIEKYJISPHOU 'EHETUKH TeXHOJIOTHH 74
MexknucumInHapHoe
24 30
o0y4enne
MHH
KonrtexkcTHoe 00yuenue
Omnepe:kamoniee o0yueHnme
1 llpakmuueckoe 4 HNudopManoHHbIe TEXHOIOTHH 20
3anamue MUH
Tema 1. Bsedenue s MesKTHCIMILITHHAPHOE 25
MONEKYIAPHYIO
oOyueHue MUH
eenemuxy. Cmpykmypa u KOHTeKCTHOE O6VICHIHE 15
@yHKYuu  HYKIeUHOBbIX HICKCTH yaceH!
Kucaom MUH
Onepexatoriee o0yueHue 15
MUH
2 IIpaxmuueckoe 4 HudopmannoHHbIE TEXHOIOTHH 20
3AaHAmue MUH
MexnucuuIuinHapHoe 25
Tema 2. Cmpyxmyphoie
oOyueHue MUH
oemMenmol 2enoma K 6 15
Yen0BeKL OHTEKCTHOE 00yUYeHHe
MUH
Onepexatoriee o0yueHne 15
MUH
3 IIpaxmuueckoe 4 HHdopmannoHHbIE TEXHOIOTHU 20
3AaHAmue MUH
MexnucuuIuinHapHoe 25
Tema 3. Hccreoosanue oOyueHue MUH
2eHoMa uenogeka KonTekctHoe 00yueHue 15
MUH
Onepexatoriee oOyueHue 15
MUH
4 Ilpakmuueckoe 4 WNHdpopmanmoHHbIe TEXHOIOTUN 20
3arAmue MUH
MexnucIuIuIMHapHOe 25
Tema 4. Opeanuzayus
" oOyueHue MUH
2eHemuyecKoll K 6 15
unopMayu OHTEKCTHOE 00yJeHue
MUH
Onepexatoriee o0yueHue 15
MUH
5 Ilpakmuueckoe 4 WNHdpopmanmoHHbIe TEXHOIOTUI 20
3anamue MUH
MexnIucIuIuIimHapHOe 25
Tema 5. Okxcnpeccus
" oOyueHue MUH
2eHemuyecKoll K Svaere 15
uHpopMauU OHTEKCTHOE 00y4
MUH
Omnepexatoriee o0yueHue 15
MUH
6 Tema 6. Cmanoenenue u | IIpakmuueckoe 4 NnpopmanimoHHble TEXHOIOTHH 20
pazeumue MONEKYIAPHOU 3auamue MUH




No HanmenoBanwme pasznena | Bun  yuebnsix | Kon- ®opMbl UHTEPAKTUBHOTO Kou-
/I | JUCIIUIUINHEI 3aHATHI BO 4ac oOyueHus BO
qac
2eHemuK. MexauCIUITHHAPHOE 25
T'enemuueckas obyueHne MHUH
aabopamopus. Konrekctaoe obyueHue 15
MUH
Omnepexaroriee oOyueHue 15
MUH
Pazoen 2. YACTHBIE ACIIEKTBI H 24 HNudopmanuonnsie 74
IIEPCITEKTHBBI MOJEKY/IAPHOH TeXHOJIOTUH 30
TEHETHKH MexaucuumninHapHoe MHH
o0yueHue
KonrtexcTHoe 00yuenue
Omnepe:kamoniee o0yueHnme
1 Ipaxmuueckoe 4 WudopmannoHHbIe TEXHOIOTUH 20
3auamue MUH
MexaucuuIimHapHoe 25
Tema 7. [enemuxa 6 o0y4eHue MUH
namonozauu KonTekcTHOE 00yueHue 15
MUH
Onepexartoriee oOyueHue 15
MUH
2 Ilpaxmuueckoe 4 NndopmanmonHble TEXHOIOTHH 20
3aunamue MUH
Tema 8. Ienemua MexaucuuImHapHoe 25
onmoeeHnesa obyuenue M
KontekctHoe 00y4ueHune 15
MUH
Onepexatoriee o0yueHue 15
MUH
3 Ilpakmuueckoe 4 HNudopmanmonnbie TEXHOIOTHH 20
3aunamue MUH
Tema 9. I'enemuxa 6 MexxaucuuIuinHapHoe 25
OHKOIO2UU U o0y4eHue MUH
UMMYHONIO02UU KonTekctHOE 00yueHue 15
MUH
Onepexatoniee oOyueHue 15
MUH
4 Ilpakmuueckoe 4 NudopmanmonHbie TEXHOIOTHH 20
Tema 10. Cospemennvie | 3ansmue MUH
HanpasieHus MexxaucuuIuinHapHoe 25
MOJIeKYIAPHO- oOyueHue MUH
2eHEeMmU4ecKux KonTekctHOE 00yueHue 15
uccieo008aHuil MUH
Omnepexatoliee o0yueHue 15
MUH
5 Ipaxmuueckoe 4 HNudopMaiimoHHbIe TEXHOIOTHH 20
3aunamue
Tema 11. I enemuueckas MeXIUCIUIITNHAPHOE MZHSH
UHIICEHEPUS 8 MeOUYUHE oOyueHue
KonrekctHOEe 00yueHue MlHSH
MUH

Onepexatoniee 00yueHue




No HanmenoBanwme pasznena | Bun  yuebnsix | Kon- ®opMbl UHTEPAKTUBHOTO Kou-
/I | JUCIIUIUINHEI 3aHATHI BO 4ac oOyueHus BO
yac
15
MUH
6 Tema 12. Ilepcnexmuswt | [Ipakmuueckoe 4 NudbopmanmoHHbIe TEXHOIOTHH 20
6HeOpeHUs 3aHAMUE MUH
MONEKYAAPHO- MexxaucuuIuinHapHoe 25
2eHeMUYEeCKUX oOyueHue MUH
mexHoNI02Ull /15 KonTtekcTHOE 00yueHUe 15
peanuzayuu MeouyuHsl MUH
«411» Omnepesxatoriee o0ydeHne 15
MUH
Hmoeo: 48 15

4. KOHTPOJIb u OLIEHKA PE3YJIbTATOB OCBOEHUSI
TUCHUIIMHBI

4.1. KOHTpOJIbHO-Z[HaFHOCTI/I‘leCKHe MaTepHaJibl 1Js l'lpOMe)KyTO‘lHOﬁ aTTeCTalluM.

[TpomexyTouHas aTTecTalys 10 AUCUUIUIMHE TMPOBOAMUTCSA B (opMe 3aueTa M BKIIOYACT B
cebs 3 srana.

1. TectupoBanue B OMOC mno BceMm pazzenaMm AMCHUIUIMHBI, OOYYaroIIMWCs IMOJTy4aeT
paHIoMHO 50 TECTOBBIX 3aJaHUI OTKPBITOTO THIIA.

2. CoOecenoBanue 1no 1 TeopeTHUEeCKOMY BOMNPOCY M3 YHCIIAa KOHTPOJIbHBIX BOIPOCOB JIs
MOJITOTOBKH K 3a4€TYy.

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

3a4eT MPOBOAUTCS C UCTIOJIb30BAHMEM OIICHOUYHBIX CPECTB B COOTBETCTBHH C YTBEPIKICHHBIM
@®OC mno aucrmrumHe. Bompocsl [y 3adera pa3MelieHbl Ha CTpaHHIE Kadeapel Ha caiite
YHHBEpCHTETA M Ha MHPOPMAITMOHHOM cTeH 1e Kadeapbl. Bpemst Ha OArOTOBKY K OTBETY COCTABIISIET
He Oonee 20 MUHYT.

[lpy TpoBeneHWM AaTTECTAlMOHHOTO WCHBITaHWS (TECTHPOBAaHUE, YCTHBIA  OMpOC,
JE€MOHCTpAlis OCBOEHHUS MPAKTUYECKMX HAaBBIKOB) B PaMKax MPOMEXYTOUHOM aTTecTaluu IO
IMCHIUIUIAHE 00YJaIOMIMMCST He JTOJDKHBI UCTIONB30BaThCs CPEACTBA CBSI3M (MOOMIIbHBIC Tene(oHHBI,
OecripoBOJiHas ammaparypa), a TakKXke HepaspelleHHble WH(pOpMalMOHHbIE Marepuansl. [lpu
WCTIOJNB30BAHUU CPEICTB CBS3M W (WJIM) Hepas3pemeHHbIX WH(GOPMAIMOHHBIX MaTepHajoB
o0yyJaroImuicst MOeT ObITh Y/IaJIeH C aTTECTALlMOHHOTO UCIIBITAaHHS.

4.2.  OueHo4HbIE cpeCTBA (TIPEICTABICHBI B PHIIOKEHUH 1)

4.3. Kpurepuu OleHKHU MO JUCIHUIIHHE B I[€JI0M

XapaKTepI/ICTI/IKa OTBCTa

JlaH moJyHBIM, pa3BEpHYTHIM OTBET HA MOCTABJICHHBIM BOIIPOC, ITOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAaHWU MO JTUCUMILIMHE, MPOSBISIOMIASCS B
CBOOOJHOM  ONEPUPOBAHUU  TMOHATHUSAMU YMEHUU  BBIIEIUTH

’ A-B 100-91 |5
CYLIECTBCHHBbIE M HECYIIECTBEHHBIE €r0 IPU3HAKU, IPUYUHHO-
CJICZICTBEHHBIE CBS3M. 3HaHMUA 00 OOBEKTE NEMOHCTPUPYIOTCS Ha (QoHE

MMOHUMaHHUS €ro B CHCTEME IaHHOU HayKH W MCKIUCHUIIIIMHAPHBIX

Onenka | bamnel B | Omenka
ECTS PC UTOTOBas




dbopmynupyercsi B
JUTEPATYPHBIM  SI3BIKOM,

cBsazeil. OtBer TEpPMUHAX HayKH,
JOKa3aTeNeH, JIEMOHCTPUPYET
ABTOPCKYIO MO3UIMIO CTyJAeHTa. MOryT OBITh JOMYIIEHBI HEIOYETHl B

ONpCaACIICHUU HOHSITHﬁ, HCIIPABJICHHBIC CTYACHTOM CaMOCTOATCIIBHO B

HU3JI0KEH
JIOTHYEH,

IIponecce OTBETA..

JlaH TIONHBINA, pa3BEpHYTHII OTBET HA TOCTaBJICHHBIM BOIPOC,

JIOKa3aTeJIbHO PpACKpPBITBl OCHOBHBIE IOJIO)KEHHUSI TEMBI; B OTBETE
MPOCJIEXKUBAETCS YETKasA CTPYKTYpa, JIOTMYECKAS MOCIIEI0BATENBHOCTD,
OTpa)karollasi CYUIHOCTb PACKPBIBAEMBIX NOHSATHUM, TEOPHUH, SBJICHUMU.
OTBeT U3NI0KEH JUTEPATYpPHBIM SI3IKOM B TEPMHUHAX Hayku. B oTBere
JIOIYILIEHBI

nmpernoaaBaTeiis.

HCOOYCThI, MCIIPABJIICHHBIC CTYACHTOM C IIOMOIIBIO

90-81

JlaH HEIOCTAaTOYHO MOJHBIA W HEIOCTATOYHO Pa3BEPHYTHIH OTBET.
Jloruka ¥ TIOCIEAOBATEIBHOCTh M3JIOKCHHS HWMEIOT HapyIICHUS.
JlonyieHbl OMIMOKK B PACKPBITUU TOHATHH, YIOTPEOJICHUN TSPMHUHOB.
CTyneHT HE CHOCOOEH CaMOCTOSITENIBHO BBIICIUTH CYIIECTBEHHBIC H
HecyIlICCTBeHHI)IC HpI/ISHaKI/I n HpI/I‘II/IHHO-CJICIICTBeHHBIC CBJA3H. CTYILGHT
MOXET KOHKpCTHSI/IpOB&TL O606HI€HHBI€ 3HaHHUA, J0Ka3aB Ha HpI/IMean
WX OCHOBHBIC TIOJIOKEHUS TOJILKO C TIOMOIIBIO TIperoaaBarens. Pederoe
oopmieHHE TPEOYET MONPABOK, KOPPEKITHH.

80-71

JlaH HeNoJHBIN OTBET, JIOI'MKA U MOCIIEA0BATEIbHOCT U3JI0KEHUS UMEIOT
CYIIIECTBEHHbIE JlonymieHnsl rpyOble OHmMOKHM  IpU
OTIPENICIEHUU CYIIHOCTH PACKpbIBA€MbIX IMOHATUH, TEOPHUH, SBJICHUH,

HapyUICHUA.

BCIEJACTBUE  HEINOHMMAaHMsS  CTYJEHTOM HUX CYLIIECTBEHHBIX U
HECYILIECTBEHHBIX ITPU3HAKOB U CBA3EH. B 0TBETE OTCYTCTBYIOT BBIBOJIBI.
YMeHue packpbiTb KOHKPETHBIE HPOSBICHUS OOOOIIEHHBIX 3HAHUN HE

noka3aHo. PeueBoe opopmienue TpeOyeT MonpaBoK, KOPPEKIUH.

Fx-F

<70

2
TpeOyercs
nepecaava/
MIOBTOPHOE
U3ydeHHe
Marepuaa

S. NHO®OPMAIMOHHOE U YYEBHO-METOANYECKOE OBECIIEYEHHME

JANCHUITIJINHBI
5.1. UudopmanuonHoe odecnevyeHne JUCUUILTUHBI

Hayunas 6ubmmorexa Kem['MYVY. Pexxum noctyma: https://kemsmu.ru/science/library/

DaexTponHasi oudauorexka KemI'MY. - URL: http://www.moodle.kemsma.ru. — Pexxum mocryma:

I10 JIOTUHY " ITApOJItO.

5.2. YuyeOHO-MeTOANYECKOE O0eceyeHe T CIMIINHbI

Ne

n/ bubnuorpaduueckoe onucanue peKOMEHIyeMOro HCTOYHHKA JTUTEPATYPhI

OcHoBHasi iMTEepaTypa

1 | Aemvmmn, .M. MonekynspHble OCHOBBI COBPEMEHHOM Ononoruu: ydeOHoe nmocobue / I'.M. J{piMimmi,
O.B. Cabmuna - HoBocubupck: PULL HI'Y, 2012. - 251 c. // OBC «KoncynbranT crynenra». — URL:
htpps://www.studentlibrary.ru. — Pexxum noctyna: mo IP-anpecy yHuBepcureTa, yaaneHHbIA JOCTYII MO

JIOTUHY U MAapoOJro. - TekcT : BHGKTpOHHBIﬁ.



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

No
n/

bubnuorpaduueckoe onucanue peKOMEHIyeMOro HCTOYHHUKA JTUTEPATYPHI

MenunuHCKas reHeTHKa : HalmoHaIbHOe pykoBoacTBO / mox pen. E. K. 'matepa, B. I1. Ily3sipesa, C.
H. Kynuesa. - Mocksa : [DOTAP-Menua, 2024. - 896 c. (Cepus "Hannonansubie pykoBoacta') // I6C
«Koncynprant crymenra». — URL: htpps://www.studentlibrary.ru. — Pesxxum nmoctyna: mo IP-ampecy
YHHABEPCUTETA, YIAICHHBIN TOCTYII IO JIOTUHY ¥ NAPOJII0. - TEKCT : 3JIEKTPOHHBIMN.

A3zoBa, M. M. O0m1as u MeMIMHCKas TeHeTHKa. 3ajaun: yueOHoe nocooue / moa pea. M. M. A30Boil. -
MockBa: I'D0TAP-Menmma, 2021. - 160 c. // DOBC «Koucynerant crynenta». — URL:
htpps://www.studentlibrary.ru. — Pexxum nocryna: mo IP-agpecy yHuBepcureTa, yaaaeHHbINA OCTYII 10
JIOTUHY U MApOoJI0. - TEKCT : 3JIEeKTPOHHBIN.

Joxaitn, K.K. OcHOBBI nepcOHaTM3UPOBAHHON MEIUIIMHBI: MeauiinHa X XI Beka: OMUKC-TEXHOJIOTHH,
HOBBIC 3HaHWs, KomrereHy 1 naHOBarmu / K.K. [xaiin, K.O. [llapumnos - M.: JIutteppa, 2020. — 576
c. // OBC «Koncynprant crymenta». — URL: htpps://www.studentlibrary.ru. — Pexxum nocrymna: mo IP-
aJpecy YHHUBEPCUTETA, YAAIEHHBIN JOCTYII MO JOTUHY U MApOI0. - TEKCT : JIEKTPOHHBII.

JlonoJIHUTeIbHAS JTUTepaTypa

Kumynés, U. ®. OOmias u monekynsapHas TeHeTuka : yue0. mocooue nis By3oB / M. @. XKumynés; mox
pen. E. C. bensena, A. [1. Akudnesa. - 4-e uzn. , crep. - HoBocubupck : Cubupckoe yHUBEpCUTETCKOE
u3natenbctBo, 2007. - 479 c. // OBC «Koncynbrant cryaenray. — URL: htpps://www.studentlibrary.ru.
— Pexum nocryna: no IP-agpecy yHuBepcuTeTa, yAaneHHbIH AOCTYII IO JIOTUHY U HMApoiro. - Tekcr :
3JEKTPOHHBIN.

5.3. MeTtoan4eckue pa3padoTku kageapnbl

bubnuorpaduyeckoe onrcanne peKOMEHIyeMOTro HCTOYHUKA JTUTEPATYPHI

MouiekyJisipHasi TeHeTHKA : y9eOHO - METOIMYECKOe TIOCOOHE TI0 OPTaHM3aINY PAKTHYSCKUX 3aHATUN
oOyJaromuxcs Mo OCHOBHOM Mpod)ecCHOHAIBHON 00pa30BaTeIbHON MPOrpaMMe BBICIIIETO 00pa30BaHUs
— mporpamme crnenuanurtera mno cnenuanbHocTH 31.05.02 «Ilemmatpusi» / A. B. Meiiep, M. b.
JlaBpsimuua, M. B. Yiesnosa, /1. O. Umekuna — KemepoBo, 2022. — 114 ¢. // DnekTpoHHbIE U31aHUS
Kem['MY. - URL: http://www.moodle.kemsma.ru. — Pexum poctyma: anasi aBTOPH30BaHHBIX
1oJIb30BaTeNen. - TEKCT : JIIEKTPOHHBIM.

Mousekysipuasi reHeTuka . y4eOHO-METOAMYECKOE IMOCOOME IO OpraHM3alul CaMOCTOSTEIbHOU
BHEAYAUTOPHOH pabOThl 00YYAIOIIMXCS [0 OCHOBHOM MpodeccruoHaibHON 00pa30BaTeIbHON TPOrpaMme
BBICIIETO0 00pa30BaHUs — MporpaMMe cnenuanureTa no cnenuansaoctu 31.05.02 «Ilequarpus» / A. B.
Meiiep, M. b. JlaBpsiiuna, M. B. YibsaoBa, [l. O. Umekuna — Kemeposo, 2022. — 70 c. // DneKTpoHHBIE
u3nanust Kem['MYV. - URL: http://www.moodle.kemsma.ru. — Pesxxum moctymna: asisi aBTOpU30BaHHBIX
1oJb30BaTese. - TEKCT : JIIEKTPOHHBIM.

MouekyJisipHasi reHeTHKA | y9eOHO-METOANYECKOe ITOCOOHE /ISl TIPeroiaBaTeliei, 00yJaronux mo
OCHOBHOM MpodeccroHaIbHON 00pa30BaTeIbHOM MporpaMMe BBICHIET0 00pa3oBaHMsI — IPOrpaMMe
cnenuanurera no cneruanbHoctu 31.05.02 «Ilenunatpusi» / A. B. Meiiep, . O. Umekuna, M. B.
VnbsHoBa, M. b. JlaBpsmmna. — Kemeposo, 2023. — 225 c. // Dnexrponnsie n3nanus Kem['MV. -
URL: http://www.moodle.kemsma.ru. — Pexxum mocTyma: i aBTOPH30BAHHBIX TOJIB30BATEIICH. -
TeKcT : 3IeKTPOHHBIH.




6. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITIJINHBI

ITomenienus:
[Tp. OxTs6pscKuii 16A (DapManeBTHUECKUI KOPITYC)

Vuebnrie komHaThl Ne 203, 205, 220
Jlaboparopun Ne 204, 208, 213, 214

O6opynoBaHue:

JIOCKH, CTOJBI, CTYINbA, IKA(BI IS O1CXKIbL, BRITSDKHOM mKad, nentpudyra S804R ¢ oxnaxaeHueM,
pH-meTp snekTponHbIii, romorenusaTop FastPrep-24, Tepmonukiep BioRad C 1000, Cucrema ITLIP
B "peanpHoM BpemeHu" QuantStudio ™ 5, tepmorueiikep ans ummyHoranmer ST-3M, CO2-
uHKyOatop,1701, mo +60°C, kamepa IS TOPHU3OHTAIBHOTO  3JeKTpodope3a, TIeib-
JOKyMeHTupytomas cucrema UVP GelSolo, CekBenarop Seqstudio, mo Cenrepy, 4 kamwusipa,
ABTOKJIaB TOPHU3OHTAIbHBIA, 651, Mukpockon onrtuueckuii (Tum 1) Axio Lab. Al,
Cnexrpodoromerp - NanoDrop One, Thermo FS.

CpencrBa 00yuyeHUs:
Texuunueckue:

MYJIbTUMEIUHHBIN KOMIUIEKC (HOYTOYK, IPOEKTOP, KPaH), ayAMOKOJIOHKH, HOYTOYK C BBIXOJIOM B
HUHTEPHET

JleMOHCTPAIIMOHHbIE MATEPHAJIbI:

Ha0OPBI MYJBTUMEMIUHBIX MTPE3SHTAINH, BUICO(PHIEMOB, HA0OPHI Y4eOHO-HATISITHBIX TTOCOOHH, T
MMMYHOOHOJOTUYECKHUX MTPENapaToB, IEMOHCTPAIIMOHHBIX Ma3KOB, TAOIHUIIbI, CXEMBI
O11eHOYHBIE CpEeNCTBA:

TECTOBBIE 3aJJaHHS 110 U3YYa€MbIM TEMaM, KOHTPOJbHBIE BOIPOCHI ISl CAMOIIOATOTOBKH,
CUTYallHOHHBIE 3aa41
Y4eOHble MaTEpUATBL:

y‘{e6HI/IKI/I, yqe6HHe HOCO6I/I${, pa3aaToOvuHbIC JANJAKTHUUYCCKHUEC MaTepI/IaJIBIHQOFQaMMHOG
obecreueHue:

Microsoft Windows 7 Professional

Microsoft Office 10 Standard

Microsoft Windows 8.1 Professional

Microsoft Office 13 Standard

Linux muuensus GNU GPL

LibreOffice munensust GNU LGPLv3 Autusupyc Dr.Web Security Space

Kaspersky Endpoint Security Russian Edition mist 6usneca



A
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11.

12.

13.

14.
15.

16.
17.

18.

19.

20.

21.

22.
23.

24.

25.
26.

Ilpunoswcenue 1
OueHo4YHbIE CpecTBA

Crnncok BONPOCOB /JIsl MOATOTOBKH K 3a4€TY (8 noiHom obveme):.

[IpenMer u 3a1auu MOJEKYJIIPHOU F€HETUKH.

Crpykrypa u pynkmuu JJHK.

Crpykrypa, Tunbl 1 dynkuuu PHK. CpaBaurenshas xapakrepuctuka JJHK u PHK.
Oco0eHHOCTH OpraHHU3ali XPOMOCOMHOTO MaTepHala MpoKapHoT, SYKaproT U
KJIETOYHBIX OpTaHel 3yKapHuoT.

Perumukanus JJHK. Ipunnumnel, sTansl, hepMeHTHI.

CpaBHuTENbHAS XapaKTEPUCTUKA CTPYKTYPHON OpraHU3alii I'€HOB MPO- U SYKApHUOT.
Knaccudukanus renoB. XapakTepucTHKa pa3HOBUIHOCTEH ICHOB.

3amaun CTpyKTYpHOU, GYHKIIMOHATLHOW, CPABHUTEIPHON M METUITUHCKON T'€HOMHKH.
SAnepubiii reHoM uenoBeka. O0miast xapakrepuctuka. CTpYKTYpHBIEC SJIEMEHTHI.
Ocnosuble Buabl JJHK-nonmumopdusma. Xapakrepuctuka, cepbl IPaKTUIECKOTO
MPUMEHEHUS 3HAHUN O MOJIUMOP(HBIX BapuaHTaX MOCIEI0BATEIbHOCTE HYKICOTH OB
B F€HOME.

MutoxoHapuanbHbIil reHoM. CTpYKTYpHO-()YHKIIHOHAIEHBIE OCOOEHHOCTH
MUTOXOH/IPHAJIbHOTO T€HOMA.

[Ipoekt «I'enom uenoBeka». OcnoBarenu. [IpogomxurensHocTh. OCHOBHBIE LIETU U
pe3yabTaThl.

YPOBHU KOMITAaKTU3aLUU XPOMATHHA 3yKapuoT. CTPYKTYpHbIE KOMIIOHEHTHI
Mopdonorudeckue TUNb MeTada3HbIX XPOMOCOM.

XapakTeprucTUKa XpOMOCOMHBIX M TEHOMHBIX MYTallU: CyTh, TPUUUHBL, 3P(HEKTHI.
[{uToreHeTnyeckne METO bl HccienoBaHusl. Pyrunnoe u quddepeHnnaibHble METO b
OKpalllMBaHUs. XapaKTepUCTUKA, BO3MOKHOCTH, OTPAHUYEHHUS.

Tpanckpunuus. OTansl, GaKTOpkl, PEryIslus TPAHCKPUIILIUH.

Tpancnsus. CBoiicTBa FTeHETUYECKOTO K0/1a. DTambl, (PaKTOPbI, PETyJISLIHs
TPaHCISALUY.

I'eneTnyeckas kinaccudukaiys HacleICTBEHHBIX 3a00JIeBaHM ueoBeka. [Ipumepsl.
[Tpo6nembl TMarHOCTUKU HACIEeICTBEHHBIX 3a00I€BaHUH.

MHorogakropHsie 3a0osneBanus. KpaTkas xapakrepucTuka, npuMepsl. [loaxozs! u
po6IeMbl U3yUeHHs TeHETHUECKUX OCHOB IaTOreHe3a MHOTO(aKTOPHBIX 3a00JIeBaHUI.
OCHOBHbBIE 3aKOHOMEPHOCTHU HACJIEI0BAHNSI MOHOTEHHBIX 3a0oseBaHuid. [TonsTre
(eHOTHII, TEHOTHUI U aJUIEIH.

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

MonexyJIapHO-T€HETHYECKHE OCHOBBI ICTEPMUHALIMHM T10J1A.

I'eHOMHBII IMIIPUHTHUHT U UMIIPUHTUPOBAHHbIE T€Hbl. boJle3HN reHOMHOTO
HMMIIPUHTHUHTA.

CrBonoBble kieTku. Kitaccudukanuy Ha OCHOBE MOTEHLIMANA Pa3BUTHs. XapaKTepHbIE
4yepThl. UTHAYIMPOBAaHHBIE IIIOPUIIOTEHTHBIE CTBOJIOBBIE KIIETKU: KpaTKas
XapaKTePUCTHKA U CIIEKTP MPUMEHEHHUSI.

Pemapanus JIHK. OcHoBHBIE Buapi.

Krnaccudukanus onyxosnepoanbsix reHoB. KpaTkas xapakrepuctuka. [Ipumepsr.



217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

Onyxoib: pa3HOBUIHOCTH, XapakTepuctuka. MccneqoBanue Mmexanuzma
o3yokauecTBieHus. CTaguu pa3BUTUS OITYXOJIH.

Nmmynnbiit otBeT. Onpenenenue, craauu, 3p¢pexTsl. Pabora curHanbHbIX myTei Ha
npumepe VDR/NFKB curnansroro nyru (1 mprmep Ha BbIOOD).

Okonorudeckas renomuka. [Ipenmer, 3agaun HanpasiaeHus. [lepcreKTUBbI BHEAPEHUS
pEe3yAbTATOB B CUCTEMY 3PABOOXPAHEHUS. XapaKTEPUCTUKA HAIIPABICHUS,
BO3JICHCTBUE HEOIArONpUATHHIX (PaKTOPOB OKPYKAIOIIEH Cpe/Ibl Ha YeTIOBeKa.
WNHaynmpoBaHHbIA MyTareHes3, HOoCIEICTBHUSI.

Hyrpurenomuka. IIpeamer, 3agaun Hanpasienus. [lepcrieKTUBBI BHEAPEHUS
pe3yabTaTOB B CUCTEMY 3/IpaBOOXpaHEHUs. BiusHIe reHeTHYeCKUX MOJTUMOP(PHU3MOB
Ha nuuieBaperne. Kimaccudukanms anuMeHTapHO-3aBUCUMBIX 3a00JI€BaHUN.
Mertarenomuxka. [Ipeamer, 3anaun HarpaBieHus. IlepcriekTuBbI BHEAPEHUS
pe3yJIbTaTOB B CUCTEMY 3ApaBooxpaHeHus. [lonstue metarenoma. CoBpeMeHHbIE
MPEACTABICHUS METareHOMUKU. OCHOBHBIE BUbl UCCIIEA0BAHUM, UX IPEUMYILIECTBA U
HEJIOCTATKHU.

®apmakorenoMuka. [Ipenmer, 3anaun HanpasieHus. llepcnexkTuBbl BHEIpEHUs
PE3yNbTAaTOB B CUCTEMY 3jpaBooXpaHeHus. buotpanchopmaiins JekapcTBEHHBIX
CPEICTB, HEXKENNaTeIbHbIE PEAKIIMHU HA JIEKAPCTBEHHBIE PENapaThl.

OO01as xapakTepuCTUKa OCHOBHBIX 3TanoB U uHcTpyMeHToB Merona pJJlHK. Cnektp
IIPUMEHEHHUS U NIEPCIIEKTUBBI METOA.

PHK-untepdepennms. Onpenenenne Tepmuna. Kpatkas XxapakTepucTHKa OCHOBHBIX
371€MEeHTOB U npouecca. CrieKTp NPUMEHEHHS U MIEPCIIEKTUBBI METO1A.

CRISPR/Cas. Kpartkas xapakTepuCTHKa OCHOBHBIX 3JIEMEHTOB U Mpotiecca. CeKTp
MIPUMEHEHHUSI U NIEPCIEKTUBBI METOA.

BexTtopHble u cyObenuHu4HBbIE BakuMHBL. [IpuHIUNBI momydeHus. JlOCTOMHCTBA M
HEJIOCTATKHU.

MonekynsapHo-reHeTuueckne Metoansl uccienoBanusa. [1IP. OOmas xapakrepuctuka
Meroaa. OcHoBHbIe pazHoBuaHOCTH [TLP.

CexsenupoBanue no Canrepy. Kparkas xapakrepuctuka. JlocTOMHCTBAa U OTpaHUYEHHUS.
Bo3MmoxHOCTH TpUMEHEHHsS B TNpPaKTUKE 371paBooxpaHeHUs. CHEeKTp NpUMEHEHHs
MOJIEKYJISIPHO-TEHETUUECKUX METOJOB B MEUIIMHE.

Menuuuna 411. XapakTepHble YepThI.

I'enetnueckas 0ezonacHocTh. COBpeMEHHBIE TPECTABICHNUS U OCHOBHBIE TUCKYCCHH.

TecroBble 3ananus (npumepsl pasHblx MUNOG ¢ KIIOUAMU OMBEMO8).

1. Kaxumu u3 nepevyuciennsvlx Memooos 6 Jza60pam0pH0L7 npaKknmuKe 6blA6A0n InuceHenmuiecKkue

HapyueHus?
a) CexBenupoBanue o Cenrepy

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

2. Bbz6epume HECKOJIbKO npaeulbHblX Omeemaoe. Bosmooicnocmu eenommoix 6pay3ep06 noseojiArom.

a) OMPEACIUTD JIOKAJTU3AIUI0O HHTEPECYIOUIECTO I'eHa

0) yCTaHOBUTH QYHKUMIO IPOAYKTA reHa



B) YCTAHOBUTH BAPHAHTHI TPAHCKPHUIITOB I'eHa
I) BBITH HA JIUTepPaTypPHble HCTOYHUKH HH(POPMALINH, ONMCHIBAIOIIME HHTEPECYOIHe TeHbl
U UX BapUAHTBI

3. Ceksenuposanue /[HK - smo:

a) naeHTupukanusa nocjenoBarejbHocTu ocHoBanuii JJTHK

0) MHOTOKpaTHOE MOBTOpeHue Kakoro-mbo yuyactka JJHK

B) BeIenenue pparmenta J{HK, cogepxaiiero nydaemolii ren

I') BCTpauBaHUE MOCJIEJ0BATEIbHOCTH HYKJIEOTHIOB B U3y4aeMblil reH

CutyauuoHHbIe 3a1a4u (npumepvl pasHvix Munos 3a0ay ¢ SMAaioHaMu OMEemos)

1. Bam mpemnokeHa anekrpodoperpamma ¢ pe3yinbTaTaMyd aHaIHM3a MOIUMOPQGHOTO
BapuanTa rs1229984 rena ADH2B, xapaktepu3sytonierocst 3aMeHoi ajiennna (A) Ha ryanus (G)
B no3utmu 143, mpuBosiei K 3aMeHe aMHUHOKHUCIIOTHI apTHHUHA HA TUCTHIMH, BCIICJICTBUE YETO
MIPOMCXOJUT TMOBBIIICHUE AKTUBHOCTH OJHOMMEHHOTO (hepMeHTa - alKOroJbACTHAPOTEHA3HI.
YKaKUTe TEHOTUIIBI JUIS  COOTBETCTBYIOIIMX  HOMEpoB  00Opa3noB  (¢ororpadus
3JIeKTOP(OperpaMmsl).

Bapuants!l renotunos: AA, AG, GG

Neo 154

No 158

Ne 160

Otsert:

Ne 154 AG

Ne 158  AA

Ne 160 AA

2. Ilepen Bamu Oplna mocTaBieHa 3ajilada CPaBHUTHh YPOBEHBb SKCIPECCHH S5-TH TEHOB,

WCIIONB3Ys B KauecTBE UCXOAHOro Marepuania paznuunbie MPHK. Jlns pemenus nocraBieHHOM
3agaun Bel ucnonp3oBanu meton I1IIP B pesxume peansuoro Bpemenu (PCR-Real-Time). Jlns
3TOro cHadajga Bl ocymiecTBUIM OOpaTHYIO TPAHCKPUIIIHUIO uMeromuxcs oopasinoB MPHK u
nonyumn kJIHK (kommnementaprayto JIHK). [Toctanoska I[P B pexume peanbHOT0 BpeMeHU
s nonydenHod k/IHK nmama Bam cnepyromue pesynbTaTel, IpHUBENEHHBIE Ha Trpaduke.
IIpoananu3upyiire 1aHHbII rpaMK U OTBETHTE HA BONPOCHI.
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Ha rpaduke crpenkoit 0603HaueHa
VYkaxxute HoMepa KpuBbIX, U1 peakuun I[P nponuia ycnemHo u MOKHO IIEPEXOIUTh K OLIEHKE
pe3yabTaToB?
VYxaxure Ne o6pasua k/IHK, cooTBeTcTBYIOmMII reHy ¢ MaKCHMaJIbHOM SKCITPECCUe

Orser:

Ha rpaduke ctpenkoii 0603HayeHa  1OporoBas JIMHUS
VYkaxxute HoMepa KpuBbIX, U1 peakuuu [IIP npomma ycrnemno 1 MOKHO IEPEXOIUTh K OLICHKE
pesynbratoB?  1,2,3,4,5,6
VYxaxure Ne oopasua k/IHK, cooTBeTcTByomuii reHy ¢ MakcuMalibHOM SKcnpeccrend 1

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

Ien ADHIB (Gera-momumenTHa ankorompieruaporenassl [B) — cyObenuHuIa
AJIKOTOJILJIETUIPOT€HA3bl YEeNIOBEKa. YYacTByeT B MeTaboiM3Me IIUPOKOTO psga BEIIECTB, B TOM
qHCIIe ATAaHOJIa, PETHHOJIA, MHBIX ATM(PATHICCKUX AJIKOTOJICH U THIPOKCUCTEPOUI0B. MyTaluu B TeHE
MIPUBOAT K MOBBINICHHONW CKOPOCTH paclajia dTaHOJIa, TEM CaMbIM, YCKOPSS ynajeHUe CIHpTa U3
KPOBH. DTO C OJHOW CTOPOHBI TPUBOAMT K CHIDKEHHUIO PHCKA AJTKOTOJIbHOHM 3aBUCHMOCTH, CHIYKESHHUTO
pUCKa OHKOJIOTUYECKUX 3a00JIeBaHMII TOpjla W IHINEBOJA, C JPYrOd CTOPOHBI YCHIIMBACT
MTOXMEJTBHBIN CHHJIPOM M CHIDKAET JKEJIAHHUE YITOTPEOIATh aJTKOTOJb.

Gene: ADH1B enscoooon196616

Description alcohol dehydrogenase 1B (class I), beta polypeptide [Source:HGNC Symbol;Acc HGNC:250 4]

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 phenotype.

Transcripts Show transcript table

C nomonibio n300pakeHusl OTBETHTE Ha CIEIYIONINE BOIPOCHI:

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

2. Ykaxure XPOMOCOMHYIO JIOKaJIN3alluko




OTBeT:

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

2. YKaxxuTe XpOMOCOMHYIO JIOKAJIM3ALUI0 __ XpoMmocoma 4

4.3. Ciucok Tem pedepaToB ¢ oopmiieHHeM NMPe3eHTALMIl (8 noIHOM 00beme):

1. UcTopus pa3BuTHS MOJEKYIsIpHOU reHeTuku B Poccun

2. CtaHOBIICHHE MOJICKYJISIPHOM I'€HETHKH 32 PyOe:KoM

3. MecTo MOJIEKYIIpHO-TEHETUYECKON JUArHOCTUKHU B MeauuuHe 4 «I1»

4. JIoCTHKEHHS MOJIEKYISIPHO-TEHETUYECKUX UCCIIEIOBaHU B MOMCKE (DaKTOPOB
IIPEIPACIOI0KEHHOCTH K 3a00JI€BaHUSAM

5. «[Ipenckazanus» @.KommuH3a - ecTh v MaHC COBIThCS?

6. HerucronoBblie Oenku — pazHooOpasue CTpyKTyp v pyHKUIUN

7. Ucropus otkpsiTrs Mupa Mosiekys PHK

8. Ilponecc perummkanyy: 3Ha4eHue OTKPBITHS MEXaHU3Ma JIJIs HAyKHU U IPAKTUKU

9. Hapymenue pabotsl cuctem penapanuu JJHK xak ncrounuk 3abosieBannii

10. Cucremsl penapanuu-miatdopma i Co3/1aHus JIEKapCTBEHHBIX MIPENapaToB

11. ITonuTeHHBIE XPOMOCOMBI: MOP(OJIOTHS, CTPYKTYPa, IPUMEHEHNE B TEHETUYECKOM aHAIM3E.
12. DyXxpoMaTHH U reTepoXpoOMaTuH: OCOOEHHOCTH U (PYHKIIMOHAIbHAsl 3HAUUMOCTb.
13. Mo3auuusm: Npu4YrHbI, BAPUAHTHI, TIOCIEICTBHUSI.

14. Xumepu3M: NpuUUKHBI, BApUAHTHI, TOCIEICTBUS.

15. O6nactu npumenenust FISH mMeTona B MeAMIIMHCKON AMArHOCTHUKE

16. XuMuueckuii CHHTE3 T€HOB.

17. Pectpukrassl.PecTpUKIIMOHHBIE KapThl.

18. CexBenupoBanue. JloCTUKEHUS U BO3MOKHOCTH.

19. I'enomHbIE OUOIHOTEKH.

20. [IpoexT «I'eHoM uenoBeKay.

21. COoii TpaHCKPUIILIUU — HACJIEICTBEHHbIE OOJIE3HU.

22. Hapy1ieHnue nocTTpaHCKPUIIIMOHHBIX MEXaHU3MOB, KaK IPUYMHA 3a00JI€BaHU.
23. [lenrtubl B MEAUITMHE BMECTO AaHTHOMOTHUKOB.

24. HesepositHblit Mup OenkoB. @ynkiuu. [IpuMeHeHne B mpakTHKe.

25. ABTOocCnaiicCUHI: UCTOPUS OTKPBITHUS U XapaKTepUCTHKA MEXaHU3Ma.

26. I'enHas Tepanus. YCIeXu U MPOBAJIbL.

27. I'eHeTUYECKHI CKPUHUHT HOBOPOXKJIEHHBIX U B3POCIIbIX.

28. DTu4ecKue acreKThl TEHETUYECKOIO0 CKPUHUHTA.

29. 'eHoMm uenoBeKa U MEPCOHATIM3UPOBAHHAS MEIHUITIHA.

30. 'eHOM MUTOXOHPUI U MUTOXOHApHATIbHBIE 00JIE3HU.

31. Merarenomuka. CoBpeMeHHbIE NpezcTaBieHus. Mictopus ctaHoBIeHNs U Pa3BUTHSL.
32. ®dapmakoreHomMuKa. McTopusi cTaHOBJIEHUS U TIEPCIIEKTHUBBI.

33. MertareHOMHBIN aHanu3. Buabl aHanu3a, npeMMyIIeCcTBa U HEJOCTATKHY.

34. 3ameuienue crapeHus. Posib MUTaTeNbHBIX BEIIECTB U MUKPOOHOTHI B MOAYJISLIUU
AMUTE€HOMA.

35. buonH(popmalmoHHbIE TIOJX0/1bl HYTPUT€HOMHUKH, METar€HOMa KUIIEYHOH MUKPOOUOTHI U
AKCIIPECCUU T€HOB B MUKpPOOHOME.

36. 'eHOMHBIN UMIPUTHHT, KaK IPUMEP AUTE€HETUUYECKON HACIIECTBEHHOCTH
[IpenMnIaHTalIMOHHBIN reHeTHYECKU CKpUHUHT AMOpuona rpu IKO.

37. Cubupckue Hay4HbI€ HMIKOJIBI M HAIIPABJICHUS UX UCCIIEIOBAaHUN B 00JIaCTH FeHETUKU
MHUBUAYAIBHOTO Pa3BUTHS.



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

39. Teopuu u mozenu crapeHus. MicTopust 1 COBpEMEHHOCTb.

40. CoBpeMeHHas TMarHOCTUKA HACIEICTBEHHBIX 00JIe3HEH.

41. I'eneTn4eckoe TECTUPOBAHUE U ITHYECKHUE MTPOOIEMBI.

42. I'eneTnveckas AeTepMHUHAIMS MHOTO(DAKTOPHBIX 3a00JICBAHHIA.

43. Ponb HacleACTBEHHBIX (DAKTOPOB B pEaKkIMK OpraHu3Ma Ha JIEKapCTBEHHBIE MTPETapaThl.
OnTuMun3zanus JIeKapcTBEHHON Tepanuu.

45. I'enHas Tepanus. Y CIEXu U IPOBAJIbL.

46. Ymublie Hoxxauib! 111 JJHK.

47. Ot OaKkTepHaJlbHOI0 MMMYHUTETa K TEHOMHOMY PEAAKTUPOBAHUIO WIIM TEXHOJIOT S
CRISPR-Cas.

48. beccmeprthblie kietku Hela.

49. lletn Tpex poauTesei — pemeHne npoosieMpl 1eEKTHBIX MUTOXOHIAPHA.

50. Pa3Butue npexacraBieHuil o reneTnke UMMyHor1o0ynuHoB U TKP.

51. 3nauenue HLA-TunupoBanusi B MEIUIIUHE.

52. T'eHeTnuecKOe TECTUPOBAHUE IIPU PAKE MOJIOUHOM JKE€JIe3bl: IEPCIEKTUBBI U ITUUECKUE
poOJIEMBI.

53. OcoOEeHHOCTH UMMYHHOTO OTBETa HA OITYXOJIH.

54. Bknaz (hakTOpoB OKPY>KaIOLIEH Cpe/bl B pa3BUTHE 31I0KAYECTBEHHBIX OIyXOJIEH.

55. 3HayeHue JOCTUKEHUIM T€eHETUKU OHTOreHe3a JAJIsl IPAKTUUYECKOI0 3/[paBOOXPAaHEHUSI.
56. MonekyssipHas reHeTHKa B KpUMUHAIUCTHUKE.

57. 'enetnueckas nacnopruzauus. [Ipo6iieMbl U epCcreKTUBHIL.

58. Otuyeckue npoOIeMbl MPUKIAAHBIX T€HHBIX TEXHOJIOTHII.

59. buoatnueckue npodaemsl npoekta «I'eHoM yenoBeKay.

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



