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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
CHeIranrcTa JiedeOHOTO Jienia B 00acT Mpo(QUIaKTUKU, JHATHOCTUKY U JICUCHUs 3a00JIeBaHU HA OCHOBE
MMOHMMAaHHS MOJICKYJIIPHO-TCHETHYECKUX MEXaHH3MOB, B TOM YHCJIC, aJITOPUTMOB PaOOTHI C TCHETUYCCKUMU
0a3aMu JaHHBIX, TOJYYCHHUS TeHETUYECKON HH(pOpMALUY U €€ UHTEPIPETALINH.

1.1.2. 3amauu AMCUMIUIMHBL (POPMUPOBAHHE LETOCTHOTO MPEACTABICHUS O CTPYKTYpE, HYHKIHIX
HYKJICWHOBBIX KHCJOT, OPTaHM3alU{ T'CHETHYECKOTO MaTepHana J3yKapuoT (YeJOBeKa) M METOAaX €ero
uccieoBanus; (opMUpOBaHHE W pa3BUTHE HABBIKOB NPUMEHEHHUS Ha NPAKTUKE 3HAHUK B 00IacTu
MOJIEKYJIIPHOW T€HETHKH B KOHTEKCTE COBpeMeHHOH NOoKTpuHbI «Menuuuusl 4I1»; oOydenune nmpuémam
paboThI C OTKPBITBIMU T€HETHUECKUMH 0azaMu JaHHBIX (pecypchl cetu VMHTepHeTa) C 1enbpio coopa u
aHaIM3a OIUAEMHOJIOTHYECKHX JIAHHBIX; BBIpa0OTKAa YMEHUI NPUMEHATh, AaHAJIM3UPOBATh |
MHTEPIPETHPOBATH TCHETUYECKYIO HH(POPMALIUIO, MTOITYYEHHYIO Ha OCHOBE MOJIEKYJIIPHO-T€HETHYECKOTO U
IIUTOT€HETUYECKOTO TECTUPOBAHHS.

1.2. Mecro nucunmiuabl B cTpykrype OIIOII BO
1.2.1. JucummuimHa OTHOCUTCS K 00s13aTenbHOM yacTu biioka 1.

1.2.2. Jlnsg w3ydeHus AUCHUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHUS M HaBBIKU, (OpMUpPYEMbIe
MPEIIICCTBYIOMUMHI  JUCIUILUTMHAMU/TIPAKTHKAMU:  «Xumusy, «buonocusy, «Anamomus uenoeexay,
«l'ucmonoeus, smbpuonocus, yumonoausy, «buoxumusny, «Hopmanvnas chuzuonoeusy.

1.2.3. U3ydeHue AUCHUIUIMHBI HEOOXOMUMO [UIS TOJNYy4YCHHs 3HAHWUH, YMEHHH M HABBIKOB,
(bopMHpPYEMBIX MOCTEIYIOINMHI AUCUUIUIMHAMH/TIPAKTHKAMHA: « Papmakonozusy, « Baympennue 6one3nuy,
«Knunuuecxasn nabopamophasn ouacnocmuxay, «Mmmynonocusy, «Hesponocus, MeOUyuHcKas ceHemuray,
«OHkonoeus, nyuesas mepanusy, «Knunuueckasn nabopamopuas ouacnocmukay, « Cyoeonas meouyuray,
«HMmmynonpoghunakmukay, « Inuoemuonozusny, «Ilamgusuonocusy.

B ocHoBe mpenongaBaHus JAHHOW JUCHUILIAHBI JIeXKAT CIEAYIOIIUE THUIBI MPOodheCCHOHATBHON
eI TEIbHOCTH:
1. MeauuuHCKHi



1.3. Komnerenunuu, popmupyembie B pe3yabTaTe 0CBOCHHUS AUCHUIIMHBI
1.3.2. O0menpodeccuoHaJIbHbIEe KOMIIETEHINH

HaumenoBanue kareropuu Nunukaropsl
Kon TexHonorus
Ne ii/m o0menpodeccnoHaTbHBIX Copepkanne KOMIETCHIIUU o0menpodeccuoHaTEHBIX
N KOMIIETEHLINU . (hopmupoBaHus
KOMIIETEHIINM KOMIIETECHIIN I
1 DTHONOTHS U TaTOTeHEe3 OIIK-5 Cnoco0eH OlleHUBATD NI-1 onk-s [Ipumensier anroputmbl | KOHTpOIIbHBIE BOIPOCHI
MopodyHKIHOHAILHbIE, KIIMHUKO-JIA00paToOpHOi 1 10 TEME JIEKIUH
(u3n0IOrHYecKHe COCTOSHUS 1 (GYHKIHOHAIBHOM TUArHOCTHKY TIpU | TecTsI TEKyIero
HATOIOrHYECKHE MPOIECCHl B pEIIeHNH TIPOPECCHOHATBHBIX KOHTPOJIS TIO TEMaM
3aj1au. CuTryarmoHHbIE 331291
OpraHmu3Me 4eJjiOoBeKa JJIsl
W-2 onk-s UaTepnperupyet 10 TeMaM
peIIIeHPlfl Hpoq)eCCHOHaﬂBHbIX PE3YJIbTAaThl KIIMHUKO- I[OKJ'Ia}II)I 10 TEMaM
3apaq naGopaTOpHOI 1 GyHKIMOHANBHOH | TecThl pyGexkHbIe 10
JIUATHOCTHKY MPU PEIICHUU pazaenam 1, 2
npoGecCHOHATBHBIX 3a1a4. Bormpocs! k 3aueTy
I/II[-3 OIIK-5 OHeHI/IBaeT
Mop(hoPYHKIINOHATBHEIE,
(U3HOIOTHYECKUE COCTOSHUS U
MAaTOJIOTHYECKHE TIPOIIECCH B
OpraHu3Me YeJ0BeKa, B TOM UHCIIE,
BO3HHUKAIOIINE TI0]T BIHSIHHEM
Ype3BLIYANHBIX (JaKTOPOB BHEITHEH
cpenbl
2 HNudpopmarmonnas rpamorHocts | OITK-10 Crnocoder moHuMath npuHmunbl | WI-1 onk-10 Mcnonssyer KoHTponbHbIE BOIIPOCHI

padoThI COBpeMEHHBIX
HH(POPMALMOHHBIX TEXHOJOTUH 1
HCNOJIL30BATh MX A pelleHus!
3aja4 npodgeccuoHaIbLHOI
AeATeJbHOCTH

COBpEMEHHbIE HH(POPMAIMOHHBIE,
6ubnrorpaduueckue pecypebl,
MEMKO-0MOJIOTHIECKYIO
TEPMUHOJIOTHIO, HH(POPMAIIHOHHO-
KOMMYHUKAITUOHHBIC TCXHOJIOI'UU B
npoheCcCHOHAIBHON eI TEIbHOCTH.

10 TeME JIEKLUi1

TecTsl TEKYLLIETO
KOHTPOJIS IT0 TeMaM
CutyalioHHbIE 321291
110 TEMaM

Hoxmnaael mo reMam
TecThl pyOeKHBIE 11O
pasnenam 1, 2
Bomnpocs! k 3auety




1.4. O6bem y4eOHOM TUCHUIVINHBI H BBl y4eOHOH padoThI

TpynoemkocTsb, Bcero
CemecTpbl
Biiz vieGHON DAGOTEL B 3aUETHBIX | B aKaJeMH- IV
otk P eIMHHLIAX YeCKUX TpynoemkocTb 1o
(3E) yacax (q) CeMeCTpam (‘I)
v
AyauTopHasi pa6oTa, B TOM YHCIIe: 2,0 72 72
JIaboparopusie npakTukymsl (JIIT) - - -
ITpaktuueckue 3anatus (I113) 1,33 48 48
Knuanueckue npaktudeckue 3ansatus (KI13) B } )
Cemunapsl (C) - - -
CamocrositeabHas padora cryaenra (CPC), B 1,0 36 36
toM uncie HUPC
[IpomexyTouHas aTTecTALMS: 3aueT (3) 3a4er
HUTOTO 3 108 3a4er
2. CTpyKTypa U coep:kaHue TUCHUITHHBI

O011as TpyI0eMKOCTh MOJTYJISl TUCIUILTHBI COCTABIISET 3 3a4eTHbIe eAUHUIIb, 108 u.

2.1. CrpyKTypa AUCHHMILINHBI
Bunet yueGHOI paboTh
No @ AyJIUTOpPHBIE Yachl
n/_n HaumenoBanue pa3ienoB u Tem = c;§ CPC
3 o | JT | JI I3 | K13 | C
3 3
O 28]
1 Pa3nea 1. OcHOBBI MOJIEKYJISIPHOM IV | 54 | 12 24 18
TeHEeTHKH
1.1 | Tema 1. BBenenue B MOJEKYISIPHYIO v 9 2 4 3
reHeTuky. CTpykTypa u QyHKIUH
HYKJICHHOBBIX KHCJIOT
1.2 | Tema 2. CTpyKTypHBIE dJIEMEHTHI v 9 2 4 3
reHOMa YeJIOBeKa
1.3 | Tema 3. UccnegoBanue reaoma 1A% 9 2 4 3
Ye0BeKa
1.4 | Tema 4. Opranusanys reHETHUECKON v 9 2 4 3
nHpOpMALUT
1.5 | Tema 5. Dkcnpeccusi TeHETUYECKON v 9 2 4 3
uHbOopMaIUI
1.6 | Tema 6. CTaHoBIE€HUE U Pa3BUTHE v 9 2 4 3
MOJIEKYJIIPHON T€HETUKHU.
I"'enetnueckast mabopatopust




Buapl yueGHO# paboThI
x iz AYIUTOPHBIE YaChl
n;_)n HaumenoBanue paszienoB u Tem o, § CPC
3 o | JI JIIT I3 | K13 | C
= )
S | A
2 Pa3gen 2. YacTHbIe aCIeKThI H IV | 54 | 12 24 18
NepCcneKTUBBI MOJIEKYJISIPHOI
TeHEeTHKH
2.1 | Tema 7. I'eHeTnka B maToJIOTun v 9 2 4 3
2.2 | Tema 8. I'eneTuka oHTOreHE3a 9 2 4 3
2.3 | Tema 9. T'emetuka B oHkosorud u | IV 9 2 4 3
MMMYHOJIOTHH
2.4 | Tema 10. CoBpemeHnHsle Hampaienus | IV 9 2 4 3
MOJIEKYJISIPHO-T€HETUYECKUX
HCCIIEA0OBAHUM
2.5 | Tema 11. I'enetnueckass urkeHepus B | IV 9 2 4 3
MEJUIMHE
2.6 | Tema 12. IlepcriekTuBBI BHEAPEHHUS 9 2 4 3
MOJIEKYJISIPHO-T€HETUYECKUX
TEXHOJIOTHH JJIs peatu3aii MeIUIUHBI
«411»
NTOI'OBOE 3AHATHUE. 3AUET.
Hroro | IV | 108 | 24 48 36
2.2. Temaruyeckuil NJIaH JEKIUOHHBIX (T€OpPeTHYECKUX) 3aHATHI
Koa- Pesynbrar 00ydeHust
Ne BO ElB BUE
HaumenoBanue pasnena, Tema JIEKIHU Q
n/n gaco | 2 | Gpopmupyembix
B 3 | xomneTeHmmit
Pazgea 1. OCHOBBI MOJIEKYJISIPHOM FeHETUKH 12 IV | OIIK-5 (H/]-1, H/]-2,
HJ1-3), OIIK-10 (U/]-
1)
1 Tema 1. Benenue B MoJekyJIsipHyto reHeTuky. CTpykTypa H 2 v
(YHKIMHY HYKJIEHHOBBIX KHUCIIOT
2 Tema 2. CTpyKTypHBI€ JIEMEHTBI TEHOMA YEJI0BEKA 2 v
3 Tema 3. MccnenoBanue reHoMa 4esoBeKa 2 v
4 Tewma 4. Opranuzanus reHeTHIecKoi HPOpMaIuu 2 v
5 Tema 5. Dxcnpeccust TeHETUYECKON MHPOPMAITHH 2 I\Y
6 Tema 6. CraHOBIE€HHE M Pa3BUTUE MOJEKYJISPHONH TE€HETHKH. 2 v
["'enernueckast maboparopust
Pa3nen 2. YacTHble acmeKThl M TNEPCHEKTHBBI MOJIEKYJISIPHOI 12 IV | OIIK-5 (M/]-1, H/I-2,
reHeTHKH HJT-3), OIIK-10 (H/T-
1)
1 Tema 7. 'eneTuka B maToJIOTUHA 2 v
2 Tema 8. I'eneTnka oHTOreHe3a 2 v
3 Tema 9. I'eHeTHKA B OHKOJIOTHH U MMMYHOJIOTHH 2 1V
4 Tema 10. CoBpeMeHHbIE HamnpaBiICHUS  MOJIEKYJSPHO- 2 v
TeHETUYECKUX HUCCIIEIOBAaHUN
5 Tema 11. 'eneTnueckast HHXEHEPHUS B MEJIULIMHE 2 v
6 Tema 12. [lepcrieKTHBBI BHEAPEHUS MOJIEKYISPHO-T€HETUYECKUX 2 v

TEXHOJIOTMH I pealn3auuu MeanuuHsl «411»




Kon- Pesynbrar oOyueHwust
Ne BO E s BUJIE
HaumenoBanue pasnena, Tema JIEKIHU 3
n/n 4aco g | bopmupyembIx
B & | kommerenumit
Uroro: | 24 | IV
2.3. TemaTuyeckuil NJIAH NPAKTHYECKUX 3aAHATHI
Bun Kon-
3aHAT BOYACOB o | Pesynbrar
Ne e 3 o0y4YeHHs B BUJIC
n/ | HaumeHoBaHue paszziena, TeMa 3aHIATUS (I13, g
I C, Ayn 5 | bopmupyembix
KII3, | uro CPC © KOMIIETeHIIUI
JIIT) p.
113 24 18 IV OIIK-5 (H]1-1,
Paznen 1. OcHOBBI MOJIEKYJISIDHOM IeHETUKHU Hj-2, Hi-3),
OIIK-10 (M]1-1)
1 Tema 1. Benenue B MOJIEKYJSIPHYIO T€HETUKY. | [13 4 3 v
CtpykTypa U QYHKIUH HYKICHHOBBIX KUCIIOT
P Tema 2. CrpykrypHble DJJ€MEHTBl TreHoMma | [/3 4 3 v
YeJoBeKa
3 Tema 3. MccienoBanue reHoMa 4eloBeKa 113 4 3 v
4 Tema 4. Opranuzarnus reHeTuyeckoi | 113 4 3 v
uH(pOpMaIu
5 Tewma 5. Dkcrnipeccus renerudeckor uupopmanuu | 173 4 3 v
6 Tema 6. CtaHOBIIEHHE U pPa3BUTHE MOJIEKYJIsIpHOU | 113 4 3 v
reHeTuku. ['eneTnueckas gaboparopust
Pa3nen 2. YacrtHble acnekThl M mnepcnekTuBsl | 113 24 18 IV OIIK-5 (H/-1,
MOJIEKYJISIPHOM IreHeTHKHU HJi-2, HJ1-3),
OIIK-10 (H/]-1)
1 Tema 7. ['eHeTHKa B MATOJIOTHU 113 4 3 v
2 Tema 8. ['eHeTnka oHTOreHE3a 113 4 3 v
3 Tema 9. 'eHeTHKa B OHKOJIOTUU U UMMYHOJIOTUU | 113 4 3 v
4 Tema 10. CoBpemMenHble  HampaBieHus | 113 4 3 v
MOJICKYJIIPHO-TEHETUYECKUX MCCIICIOBAHHIA
5 Tema 11. I'enernueckas uH>xeHepusi B Menuuuue | 113 4 3 v
6 Tema 12. [IepcniexkTuBBI BHenpeHus | 113 4 3 v
MOJIEKYJIIPHO-TEHETUYECKIUX TEXHOJIOTHHA ISt
peanuzanyu MeauHb «411y»
Hroro: 113 48 36 v

2.4. Coaepxanue I CUUILIMHBI

PA3JIEJI 1. OCHOBBI MOJIEKYJIIPHOM TEHETUKH

Tema 1. Beeoenue ¢ monekynapuyio cenemuxy. Cmpykmypa u gynKyuu HyK1ieuHoevix KUuciom
Cooeporcarnue memul:
1. IIpeomem, 3a0auu, memoovi moneKkyaapHou cenemuxuy. IIoHATHS: TeH, reHOTH, (heHoTUu. MecTo
TCHETHKU Cper OWOJIOTMYECKHMX HAyK. 3HAUYCHHE TEHETHKH IS NPAKTUYECKOH METUITMHCKON
MPAKTHKH.




2. Hacneocmeennocmv u usmenuyugocms. SlnepHas M IMTOILIa3MaTHYECKas HACIEICTBEHHOCTb.
Tunsl KM3MEHUMBOCTH: HACJIEICTBEHHAs, HEHAcleACTBEHHas, KOMOWHATHMBHAas, MYyTallMOHHA,
OHTOI€HETUYECKas.

3. Cmpykmypa Hykneunosgvix xuciom. /[HK u PHK. CtpoeHHe HYKJIEOTHIA, THIbl a30THCTHIX
ocHoBaHuil. IlepBuuHasi, BTOpUYHAs M TPETUUHAS CTPYKTYphl HYKJIEMHOBBIX KHUCIOT. CBs3b
ocobennocteit crpykrypsl JJTHK u PHK ¢ ux Ouomormyeckumu (yHKIMSAMU. AJIBTEpHATHBHBIC
nBycnupanbubie  cTpyktypel JJHK m ux Ownomnormueckass posib. OCOOCHHOCTH OpraHU3aluu
HACJIEICTBEHHOT0 MaTepuaa mpo- U aykapuoruueckux opranuzmoB. PHK: paznooOpasue cTpyktyp.
Monudukanmun PHK. ®yakimuun PHK B knerke. Metoapl BBIACIECHUS U OYHCTKH HYKJICHHOBBIX
KHCJIOT. DIEKTPOoPOope3 HyKIEHHOBBIX KUCIOT.

4. Pennuxayus. IIoHITUS OPUIKHH, PEIUIMKOH, pEIUIMKAaTUBHAS BUIKA. CTPOCHHUE 3yKapUOTUYECKOU
peruincomsl.  Daxtopel perunkanuu. Crpykrypa JHK-monmumepas. Muunmanus permkanu,
perynauus MHULMAUMU. [IpepbhIBUCTBHIM XapakTep CHHTE3a Ha OTCTalomed Hend U (GparMeHThI
Oxkazaku. DyoHranus 1 TepMuHaIus permkanuu. CTpyKTypa TEeIOMEp U TEIOMEpasbl.

(I)opMa KOHTPOJII U OTYETHOCTH YCBOCHHUSA MaTepuaja: KOHTPOJbHBIC BOIIPOCHI, O(bOpMJIeHI/IC
OT4YCTa 110 HpaKTHHGCKOﬁ pa60Te NQI, TCCTOBBIC 3aJaHUA.

Hcnosb30Banne 3JIeKTPOHHOTO 00yYeHUsI H THCTAHIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHIA:
na.

Buoeo-nexyus,  nexyus-npezenmayus,  mMemoouveckue — YKA3aHUusi O CAMOCMOSAMENbHOU
8HeayoOumopHot pabomel U OAa  AYOUMOPHOU  NPAKMUYECKOU  pabomuvl  CMYOeHmos,
UHpOPpMAYUOHHBIE MAMEPUATbL U MeCMOo8ble 3A0AHUSL
https://moodle.kemsma.ru/course/view.php ?id=426

Tema 2. CmpykmypHubie Inemenmol 2eHOMA Ues106€Ka

Cooepoicanue memol:

1. I'enomuka. OcHOBHBIE 3a7aud, HampaBieHHUs reHOMUKH. CTpyKTypHas, (yHKIMOHAJIbHAS,
SBOJIIOIMOHHAA ¥ MEAUIIMHCKAs T€HOMHKA.

2. T'enom. CTpyKTypa SIIEPHOTO M MHUTOXOHAPHAIBHOTO TeHOMa ueoBeka. (DYHKIMOHAIbHBIC
€IMHUIIBI TeHOMA DYKapuoT. «M30BITOYHOCTEY IYKapHOTHYECKOro reHoMa. KoMImakTHOCTh TeHOMa
sykapuoT. HanpaBneHus 3BOIIOLUYA T€HOMOB MPO- U 3YKAPUOT.

3. I'en. CpaBHUTEIBHAS XapaKTEPUCTHKA MPO- U dyKapuoTHueckoro rena. Kmaccudukamms reHos.
CTpykTypHas oOpraHu3aiis SYKapUOTHYECKOrO TeHa, KOAupylolmero Oenok. Perynsarophbie
AJIEMEHTHI FeHa. Bapuaruu HyKJI€OTHTHOM MMOCIIeIOBAaTeTbHOCTY T€HOB: MyTallud, TOTUMOP(HHU3M.
4. JIHK ene eenos. Carennutnaa JIHK, nceBnorensl, MoOUIbHBIE 3I€MEHTHI. PETpOoTpaHCIIO30HBI.
LINE- u — SINE-3neMenThl. Bruonorundyeckoe 3HaueHHE IOJBUKHBIX TEHETHYCCKUX JIEMEHTOB.

5. Ilpumenenue pecmpuxkma3s Oisl peanu3ayuiu 2eHOMHbIX ucciedosanuti. VICTOpHUs OTKpBITHSA,
pPa3BUTHS, COBPEMEHHOE COCTOSIHUE W TPUMEHEHHE JIsi MEIUKO-TEHETUYECKUX MCCIIEOBAaHUM.
Cucrembl pPECTPUKIMU TpPEX THUIOB. Y3HAaBaHUE M pa3pe3aHUe pPECTPUKTa3aMU KOPOTKHUX
crienupuuecKux Mmociae0BaTeIbHOCTEN ¢ 00pa30BaHUEM “NUNKUX ™ WX “TYMbIX~ KOHIOB.

tl)opMa KOHTPOJII U OTYETHOCTH YCBOCHUSI MaTe€pHuaja: KOHTPOJBHBIC BOIIPOCHI, O(l)OpMJ'ICHI/Ie
oT4ycTa 1Mo HpaKTI/I‘-IeCKOI\/'I pa60Te N92, TCCTOBBIC 3a/IaHU .

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

Buoeo-nexyus,  nexyus-npezenmayus, — mMemoouueckue — YKa3aHus — ONd  CAMOCMOSAMENbHOU
8HeayoOUmopHot  pabomel U 04  AYOUMOPHOU  NPAKMUYECKOU  pabomuvl  CMYyOeHmos,
uHpopmayuorHbvie Mamepuabl U mecmossle 3a0aHuUs
https://moodle.kemsma.ru/course/view.php ?id=426



Tema 3. Hccneoosanue cenoma yenoseka

Cooeporcarnue memuol:

1. Ilpoexm «I'enom uenosexay. Vicropusi u coppemeHHocTb. Llenu npoekra. MeToabl uccienoBaHus.
ﬂOCTI/I)KeHI/ISI. O)I(I/I,HaHI/Ie " pCaJIbHOCTD. 3TI/I‘ICCKI/IG, IOPUINYCCKUC U COUAIBHBIC BOIIPOCHI.

2. Ungopmayuonusie pecypcol u cenemuieckue 6asvi danHuix. O030p OCHOBHBIX 0a3 JaHHBIX IO
reHOMY 4elioBeKa. ba3bl reHOMa, TpaHCKpUNTOMA, MeTaboI0Ma. ANTOPUTMBI MOMCKA HYKJICOTHTHBIX
MOCJIEOBATEIPHOCTEH B TIEHETHMYECKMX 0a3ax JJaHHBIX. AHaNIM3 pe3yJbTaTOB IOUCKA TIO
reHeTUYECKUM 0a3aM JaHHBIX. ['eHeTHueckue qJaHHble — MPoOIeMbl HHTEPIPETALIUH.

®opmMa KOHTPOJISI M OTYETHOCTH YCBOCHHSI MaTepHasa: KOHTPOJIbHBIE BOIPOCHI, oopmieHue
OTYeTa 10 MpaKkTU4eckoil padore Ne3, TecToBbIe 3aaHUS.

Hcnonb30BaHue 3JIEKTPOHHOI0 00y4eHHs U TUCTAHIMOHHBIX 00Pa30BaTeJIbHBIX TEXHOJIOTHIA:
na.

Buoeo-nexyus,  nexyus-npezenmayus, — mMemoouyeckue — YKA3aHus Ol CAMOCMOSAMENbHOU
6HeayOUmopHot  pabomvl U 01  AYOUMOPHOU  NPAKMUYECKOU  pabomuvl  CMYyOeHmos,
uHpopmayuorHbvie Mamepuavl U Mecmosvie 3a0aAHUs.
https://moodle.kemsma.ru/course/view.php ?id=426

Tema 4. Opzanuzayua zenemuuecxkoii ungpopmayuu

Cooeparcanue membi:

1. Xpomamun u xpomocomwi. IloHSATHE, BO3MOKHOCTH BU3YaJIM3allMM HAa PA3IUYHBIX CTaAMIX
KU3HEHHOI0 IMKJa KJIETKH. XPOMOCOMBI: TOHSATHE, XPOMOCOMHAas TEOpPHUsSl HACJIEICTBEHHOCTH.
YpoBHHM KOMIAKTH3aIMK XpoMaTHHA. CTPYKTYpa U Ki1accupUKaIms MeTadasHbIX XPOMOCOM.

2. Hopmanvnvii u namonocudeckuii Kapuomun. XpPOMOCOMHBIE W TE€HOMHbBIE MYTAalIHH.
Knaccudukanus. KadecTBeHHBIE W KOJMYECTBEHHBIE TEPECTPOMKH XpOMOcoM. MyTtanuu,
cuemieHHble ¢ nojgoM. Comatnueckue Myrauuu. CUHJIPOMBI.

3. Memoowl yumozcenemuxu. CTpykTypHas U pyHKIIHOHATIbHAS T (HepeHIIMPOBAHHOCTH XPOMOCOM.
KapuotunupoBanue: pytuHHOe U auddepeHnnanbHOoe OKpalIMBaHWE XPOMOCOM. MeTozsl
muddepennmnanbHoro okpamuBanug. FISH-meton. 3HadeHne HUTOTEHETUKU JUISI MPAKTUYECKOU
METUIIMHBI.

@opMa KOHTPOJISI U OTYETHOCTH YCBOEHHSI MAaTepHaJia: KOHTPOJbHBIE BOMPOCHI, oopmIileHHE
oTueTa Mo MpakTUYecKoi padote No4, TeCTOBBIC 3a/1aHHUS.

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

Buoeo-nexyus,  nexkyus-npesenmayus, — Memoouyeckue — YKA3amus O CAMOCMOSMENbHOU
8HeayOUmopHol  pabomsl U 018  AYOUMOPHOU  NPAKMUYECKOU  pabomuvl — CMYOeHmos,
UHDOPMAYUOHHBIE MAMEPUATbL U MECMO8ble 3A0AHUS
https://moodle.kemsma.ru/course/view.php ?id=426

Tema 5. Ixcnpeccus cenemuueckoit ungpopmayuu

Cooeporcanue membi:

1. Tpanckpunyus u nocmmpauckpunyuouHvle moougurayuy. MONEKyIsIpHbIE MeXaHU3MBbI
peanuzanuu HacneacTBeHHoM nHpopmanuu. PHK-nomumepassl I, 11 u 11l aykapuot. Yuactue pa3Hbix
IoJInMepa3 B TpaHckpunuuu pasHelx kietounblx PHK. “Moaynu” npomoropoB nonumepassl II y
sykapuot. O6mme daktopsl Tpanckpunmuu. Co3peBanue u Tpancnopt MPHK. Kenupoanwue,
CIUIAliCUHT ¥ TIOJIMAJCHUIMPOBAHUE TPAHCKPUIITOB, CUHTE3UpyeMbIX nonaumepasoi II. Tpancnopt
MPHK uepes sinepryto memOpany. Mexanusmel criaiicunra. Pons mansix saepasix PHK u 6enkoBbix
¢daktopoB. Crnaiicocoma. AbTepHATUBHBIN CIUTAMCHUHT, OMOJIOTUYECKas POJib, TPUMEPHI.

2. Tpancasayus u nocmpaucisayuonHvle moouguxayuu. I'enernueckuit koxa. IloHsTHe KonmoHa.
CBoiicTBa TI€HETHMYECKOr0 KOJAA: TPUILIETHOCTh, CHEUU(UYHOCTh, BBIPOKICHHOCTh  HIIU



CHHOHUMHUYHOCTb, HEMEepPEKPHIBAEMOCTb, OTCYTCTBUE MPOOENIOB, OJHOHAINPABIEHHOCTh. CTapT U
CTOI KOJIOHBL. Y HUBEPCAIbHOCTh FEHETUYECKOT0 KOJIa M UCKII0UeHUs 13 Hee. [lonsaTre Tpancnsauum.
CxojcTBa U pa3nuuus MeXay Ipo- U dykapuoramu. [IpokapuoTuueckuil 1 3yKapuOTUYECKUI THUIIbI
pubocom. Tpu caiita cBs3eiBanus TPHK Ha pubGocome: A, P, u E, ux xapakrepuctuku. Craguu
TPaHCISALMU: MHULIMALMS, 3JIOHralus U TepMuHanus. CrennaabHble MEXaHU3Mbl KOHTPOJIS TOUHOCTH
tpaHcimsauuu. [loctrpancnsauunonnass wmoaudukauus OenkoB. DyHKIHMOHAIBHOE 3HAYEHUE
MOCTTPAHCIALUOHHON MOIU(UKALINH.

3. Onueenemuxa. OCHOBHbIE MEXaHH3Mbl KOHTpPOJISI T€HETUYECKOM HHGOpMalUU Ha YpOBHE
nepsuuHoil cTpykTypsl JIHK 1 Ha ypoBHe snurenetuku. OCHOBHbBIE AIIUT€HETHUYECKHE MEXAHU3MBI:
rucTOHOBBIN K01, MeTHiupoBanue JHK, nekoaupyromme PHK.

®opmMa KOHTPOJISI M OTYETHOCTH YCBOCHMSI MaTepHasa: KOHTPOJIbHBIE BOIPOCHI, o(opmieHue
OTYeTa 10 MpaKTUIecKoil padore Ne5, TecToBbIC 3aaHUS.

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

Buoeo-nexyus,  nexyus-npezenmayus, — mMemooudeckue — YKA3aHusi Ol CAMOCMOSMENbHOU
8HeayOUmopHol  pabomsl U 018  AYOUMOPHOU  NPAKMUYECKOU  pabomuvl  CMYyO0eHmos,
uHpopmayuorHbvie Mamepuavl U Mmecmosvie 3a0aAHUsL
https://moodle.kemsma.ru/course/view.php ?id=426

Tema 6. Cmanoenenue u pazeumue monexkyaapuou cenemuku. I'enemuyeckan nadopamopus
Cooeparcanue membi:

1. Omanvt cmanoenenus monexynsapuou eeremuxu. OCHOBHBIE 3Tambl Pa3BUTHUS MOJIEKYJISPHOM
FEHETUKW: POMAHTUYECKUW, JOTMATHYECKHM, akageMuueckuid. L{eHTpaibHas 1ormMa MOJIEKYJISPHOM
Ouonoruu. BaxkHeilue JOCTHXKEHUS MOJICKYISIpHOM reHeTuku. HoOeneBckue mNpeMuu.
Jloka3aTesibcTBa TEHETUYECKON POJIM HYKJIEMHOBBIX KHCIIOT.

2. Memoowt monexynsipuou eenemuxu. I[P, cexeenuposanue, oiommune, Muxpouunst. OEpMEHTHI,
HCIIOJIB3YEMBIE B MOJIEKYJSIPHO-TEHETHUECKUX MeEToAax uccieaoBanus. Mcropus pa3BuTHsS
MOJICKYJISIPHO-TEHETUYECKUX METOJOB ISl (PYHAAMEHTAIbHBIX W TPHKIAIHBIX HCCICIOBAHUN
IlepcrieKTHBBI HCIONB30BAaHUS METOJOB MOJIEKYISIpHOM HHkeHepuu. IlonmMepasHas wnemnHas
peakuus (ITLIP). O6mue cBenenus o [1IP. O6nactu npumenenns. OCHOBHbIE TapaMeTPbl PEAKIIUH.
TepmocTtabunbubie JIHK-nonumepasbl. Paznuunsle Buabl [IHP. Dnexkrpodopes IMLIP-npoaykToB.
[Ipouenypa rubpuauzanuu. 3HAYEHHE METO/Aa B MOJIEKYJISIPHO-TEHETUYECKUX HCCIIEeI0BAaHUSAX.
Ho3zepH-rubpuanzanus. XapakrepucTika U npuHiun meroaa. [Iponenypa rubpuauzanuu. 3HaueHue
METOJla B MOJIEKYJSIPHO-TEHETHUECKUX ucciefoBanuax. Cay3epH-ruOpuansanus, HO3EpH-
ruOpuau3anus,  BecTepH-ruOpuamsanus.  TexHomoruu, ocHoBaHHble Ha  JIHK-uwmmax.
CexBenupoBanue 1o CoHrepy: oOmias XapaKTepHUCTHKA, dTanbl peaanu3alid, BO3MOXXHOCTH U
orpanuueHusi. CEKBEHMPOBAHHWE HOBOIO IIOKOJEHMS: INPUHLUI pEAlM3alliH, BO3MOKHOCTH U
OTpaHUYEHUS.

3. Opaanuzayus u 603MOACHOCMU COBPEMEHHOU ceHemudeckol 1abopamopuu. OpraHu3anus padoTsl
B nmabopartopuu. 3ouupoBanue. Heooxoaumoe o6opynosanue. [IpodiieMbl U pUCKH KOHTAMUHAIIUH.

®dopMa KOHTPOJISI U OTYETHOCTH YCBOEHHSI MaTepHaJia: KOHTPOJbHBIE BOIMPOCHI, opopMIIeHHE
oTYeTa Mo MpaKkTU4eckoil padore Ne6, TecToBbIE 3aJaHUS.

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

Buoeo-nexyus,  nexyus-npezenmayus, — mMemoouueckue — YKA3aus — ONd  CAMOCMOSAMENbHOU
8HeayoOuUmopHot  pabomel U 01  AYOUMOPHOU  NPAKMUYECKOU  pabomuvl  CMYyOeHmos,
uHpopmayuorHbvie Mamepuavl U Mecmosvie 3a0aAHUs.
https://moodle.kemsma.ru/course/view.php ?id=426



PA3JIEJI 2. YACTHBIE ACHEKTHI 1 HEPCIIEKTUBBI MOJIEKYJISAPHOU TEHETUKH

Tema 7. I'enemuxa ¢ namonozuu

Cooeporcanue memol:

1. I'enemuka 3a601e6anui. MoONCKyIIpHBbIE OCHOBBI 3a00JIeBaHN. MOHOTEHHBIC, XPOMOCOMHEIE U
MOJTMTeHHBIE 3a00J1eBannst. COOTHOIIICHNUE POJIU FT€HETUYECKUX B CPEIOBBIX (DAKTOPOB MPH PA3BUTHH
3a0oneBaHus. 3aKOHbI W THIIBI HACJICIOBAHUS MCHJCIMPYIONMIUX TPU3HAKOB Yy YEIIOBEKA.
Herpanuimmonneie Ttun HacienaoBaHus. llonarne reHotuna u  amwened. ComaThyeckue U
reHEepaTUBHBIEC MYTAllUH, UX MOCIEICTBHUS.

2. ITlonynayuonnvle acnekmsi pacnpoCMpaHeHHOCMU HACIEOCMBEHHbIX U MHO20MAKMOPHBIX
3abonesanuu. llomynsuus W ee TeHeTHuyeckas CTpykTypa. [lonstue reHodonma. DakTOpshI
FEHETUYECKON NUHAMUKHU nonyiaaiui. [lonynamus kak enrMHUIa 3BOTIOLMOHHOTO Mpolecca. 3aKoH
Xapau-BaiinGepra.

(I)opMa KOHTPOJII U OTYETHOCTH YCBOCHUS MaTe€pHuaJjia: KOHTPOJIbHBIC BOIIPOCHI, O(bOpMJIeHI/Ie
OT4YCTa 110 HpaKTquCKOﬁ pa60Te N97, TCCTOBBIC 3aJaHUA.

Hcnosb30Banne 3JIeKTPOHHOTO 00y4YeHUsI W THCTAHIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHIA:
aa.

Buoeo-nexyus,  nexyus-npezenmayus,  memoouyeckue — YKa3auusi O CAMOCMOSMENbHOU
8HeayoOumopHot  pabomel U OAa  AYOUMOPHOU  NPAKMUYECKOU  padbomuvl  CMYyOeHmos,
UHpOpMAYUOHHbIE MAMEPUATL U MEeCMO8ble 3A0AHUS.
https://moodle.kemsma.ru/course/view.php?id=426

Tema 8. I'enemuxa onmozenesa

Cooeporcanue membi:

1. I'enemuka ommoeeneza. Ilpenmer, 3amadu, MeTOIbl, MOJEIbHbIE OOBEKTHL. MeXaHU3MBbI
i pepeHIIMPOBKH, NEHCTBUS ¥ B3aUMOJCHCTBUS TeHOB, TeHotun W (enorun. Craauum u
KPUTHYECKHE [TEPHO/Ibl OHTOT€HE3A.

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

3. [Tenemuxa opmuposanusi nona. YPOBHU PETYSIIMU  (XPOMOCOMHBIN, TOHaJIHBIN
¢deHotunuyeckuil). AHoOManuu (HOpMHpPOBAHHMS IOJIa M HAPYIIEHHUsS IIOJOBOTO pPAa3BUTHS.
I'eneT4eCcKnii KOHTPOJIb CIIEPMATOrE€HE3a U OOTEHE3A.

4. I'enemuueckue ocnosvl cmapenus. Ctapenue. @akTopsl, NpoBoLMpyOIMKE cTapeHue. Ctpaternn
npomyieHus xu3HU. IIporepusa. ['eHernueckne OCHOBBI TepoHTONOTHSA. [Iporpammupyemas
KJIETOYHasi THOeIb. AMNOINTO3: MyCcKOBble (haKTOphl U OMOJOrMYecKas pojb. AMNOINTO3 M TUIOTE3a
cTapeHus. 3HaueHHEe JOCTUKEHUN F€eHETUKU OHTOreHe3a JJis MPaKTHYECKOI0 3/IpaBOOXPaHEHMUSI.

(I)opMa KOHTPOJISI U OTYETHOCTH YCBOCHUSI MaTe€pHuaja: KOHTPOJBHBIC BOIIPOCHI, O(bOpMJ'ICHI/IC
oT4ycTa 1Mo HpaKTquCKOﬁ pa60Te NQS, TCCTOBBIC 3a/IaHU .

Hcnonb3oBanue 3JIeKTPOHHOTO 00y4eHHs M JUCTAHIMOHHBIX 00pa30BaTe/bHBIX TEXHOJIOTHIi:
na.

Buoeo-nexyus,  nexyus-npezenmayus, — mMemoouyeckue — YKa3aHus — ONA  CAMOCMOSAMENbHOU
8HeayoOUmopHot  pabomel U OA  AYOUMOPHOU  NPAKMUYECKOU  pabomuvl  CMYyOeHmos,
uHpopmayuorHbvie Mamepuavl U Mmecmosvie 3a0aHUs.
https://moodle.kemsma.ru/course/view.php ?id=426



Tema 9. I'enemuxa ¢ onkonozuu u uUMMyHoONO2UU

Cooeporcanue membi:

1. I'enemuka Onsa OuacHocmuky, npoQuUIAKMUKU U JedeHus oHkorocudeckux ooneswetl. JIHK-
JUAarHOCTHKA B OHKOJIOTUU. OHKOT€HBI M FeHbI-CyIIpeccopsl onyxoieBoro pocra. JIHK-nnarnocruka
HACJICJICTBEHHBIX M CITIOPAHIPHUECKUX OHKOJIOTHUECKUX 3a00IeBaHHI, MapKEPOB HEOJIArONPUATHOTO
nporxo3a. [11P, Mukpouuns! 1 TexHosoruuyeckue miargopmsl. TapreTHas Tepanus B OHKOJIOTUH.

2. I'enemuxa ummynnoeo omseema. Ilonsatue UMMyHUTETa. BpOKI€HHBIHN U aJalTUBHBIA UMMYHUTET.
I'enetrka uMMyHHOro orBeTa. iMMyHornoOynusnsl. [lepBuunble UMMYHOAE(DULIUTB U OTKIOHEHUS
B pabOTE UIMMYHHUTETA.

(I)opMa KOHTPOJISI U OTYETHOCTH YCBOCHUSI MaTe€pHuaJjia: KOHTPOJIbHBIC BOIIPOCHI, O(bOpMJIeHI/IC
OT4YCTa 110 HpaKTquCKOﬁ pa60Te N99, TCCTOBBIC 3a/JlaHUA.

Hcnonb3oBaHue 3JIEKTPOHHOTO 00y4YeHHsI M M CTAHIIMOHHBIX 00pPa30BaTEeIbLHBIX TEXHOJIOTHIi:
aa.

Buoeo-nexyus,  nexyus-npezenmayus, — memoouueckue — YKa3auusi  ONg  CAMOCMOSMENbHOU
8HeayoOumopHot  pabomel u OAa  AYOUMOPHOU  NPAKMUYECKOU  pabomvl  CMYyOeHmos,
UHpOpMAYUOHHbIE MAMEPUATbL U MEeCMOo8ble 3A0AHUSL
https://moodle.kemsma.ru/course/view.php ?id=426

Tema 10. Cospemennvie nanpagienus MoNEKYAAPHO-2EHEMUUECKUX UCCIE006AHUIL.
Cooepoicarnue memul:

1. Cmpykmypa 3abonesaemocmu Ha hedeparvHOM U PecUOHANIbHOM YPOGHsX. 3a00JeBaeMOCTh,
MOKa3aTeu, CTPYKTypa, MeToAbl u3ydeHus. COBpeMEHHOE COCTOSIHME, TeH/ICHIIUU U OCOOEHHOCTHU
3aboneBaeMoctu Hacenenus B Poccuiickoit enepanuu, GakTopsl, UX ONpeaeISiOIIne.

2. Dapmakozenomuxa. OcHosHble 3a0auu, Mmemoowvl, nepcnekmusvl. DdapmakoreHeTuka u
dapmakoreHoMmuKa. ['eHeTHUECKHE OCHOBBI MHIMBUyaIbHON YyBCTBUTEIBLHOCTH K JIEKAPCTBEHHBIM
cpeactBaM. OCHOBHBIE METOIOJIOTHUECKUE TIOX0/IbI (PapMaKOTEHOMHUKH U €€ HAyYHO-IIPAKTUIECKHE
3amaun. ['eHermyeckue QaxTopel APGHEKTUBHOCTH M OE30MACHOCTH JIEKAPCTBEHHBIX CPEJICTB.
PazButne  QapmakoreHomuku. 3HayeHne  (GapMaKOTEHOMUKH JiIsi  (apMareBTHYECKOU
MPOMBIIITIEHHOCTH. Pa3paboTka KiIMHHUYECKUX (DapMakOreHOMHBIX TecToB. lcmonb3oBaHue
(hapMaKOTeHOMHKH Ha MPaKTUKE.

3. Hympueenomuka. Ochognbvie 3a0a4u, Memoovl, nepcnekmugwbl. I eHeTH4eCKre OCHOBBI ITUTAHMUS.
Ponb HyTpUreHeTMKM M HYTPUTEHOMHKH B TMPOPUIAKTUKE XPOHUYECKUX HEHMH(PEKIIMOHHBIX
3a0osyeBaHni. 3HAYeHHWE HYTPUTCHOMHKH. Pa3paboTka KIMHWYECKHX HYTPUTCHOMHBIX TECTOB.
Hcnonp30BaHre HYTPUTEHOMUKH B METUIIMHCKOHN TPAKTHKE.

4. Dkoecenomuxa. OCHOBHBIE 3aJla4yd, METOJbI, TMEpPCIEeKTUBbl. OCHOBHBIE METOJO0JOTUYECKHE
MOAXOJbI OSKOTCHOMUKH U €€ Hay4yHO-TIpaKTU4ecKhe 3anadyu. [IpuMeHeHHne MOIeKyIsIpHO-
TCHETHYECKUX METOJIOB JIJII MOHUTOPHMHTA 3arpsi3HEHHS OKpY)Karomed cpenbl. Mcmomp3oBaHme
KOTCHOMUKH Ha MPAKTHKE.

5. Memazenomuxa. OcHosHble 3a0auu, memoosl, nepcnekmussl. OOBEKTHI U METOBI HCCIIEAOBAHMUS.
MertareHoMmHbIE HccaenoBaHus: 16S cekBeHMpOBaHUE M MOJIHOTEHOMHBIN aHanu3. MccinenoBanue
MeTareHoma. MeTareHoMHbIe HCCleIOBaHNS MUKPOOHOMA YeTTOBeKa. AKTYalIbHOCTh METar€HOMHBIX
nccnenoBanuil. Mcnonp30BaHNE METar€HOMHUKH Ha MIPAKTUKE.

®dopMa KOHTPOJISI U OTYETHOCTH YCBOEHHUS]I MaTepHaJia: KOHTPOJIbHBIE BOIPOCHI, opopMIiIeHHE
oTYeTa Mo npakTudeckoit padore Nel(, TecToBble 3a1aHMs.

Hcnonb3oBanue 3JeKTPOHHOIO 00y4eHHs U JUCTAHIMOHHBIX 00pa30BaTeJbHBIX TEXHOJIOTHIA:
aa.



Buoeo-nexyus,  nexyus-npezenmayus, — memoouyeckue —YKA3aHus — OAi  CAMOCMOSAMENbHOU
BHeayoOUmopHot  pabomel u 01  AYOUMOPHOU  NPAKMUYECKOU  pabomuvl  CMYyOeHmos,
uHpopmayuorHbvie Mamepuabl U Mmecmosvie 3a0aAHUs.
https://moodle.kemsma.ru/course/view.php ?id=426

Tema 11. I'enemuueckan unscenepus 6 meouyuHe

Cooeparcanue membi:

1. Monexynapnoe knonuposanue u cennas mepanus. llpenMer M 3amauyu T€HHON WHXKEHEPHH.
PazButue MeTONOB MOJIEKYNISPHOM TEHETHMKHM B 00jacTh TeHHOW Tepanuu. IIpaktuyeckoe
UCIIOJIb30BaHUE HAYYHBIX JOCTHKEHHH B o0macTh MeauiuHbl. DepMEHThl Te€HETHYECKON
WH)XeHepuu. MeTo bl KOHCTpyHnpoBaHus TuOpuanbix Monekyn JJHK invitro. BekropHbie MoneKybl
JAHK. Beeaenue monekyn JIHK B knetku.

2. Cospemennvie e6axyunvl. Buapl BakumH. Knaccudukanms BaxiuH. JKuBble, HEXHUBBIEC,
CUHTETUYECKHUE U F€HHO-UHKEeHepHble BakuuHbl. JIHK-Bakuuubl. BakunHauus: npoTUBONOKa3aHUS
U MEpbI MPeAOCTOPOKHOCTH. [lepcrnekTHBBI pa3pabOTKU HOBBIX BAKIIHMH.

3. Hnoyyuposannvie cmeonogvie kiemku. CTBOJIOBbIE U MHIYLIUPOBAHHbBIE KIETKHU, UCTOPUSA HX
OTKpbITUs. OrnpeneneHre CTBOJOBBIX KIETOK. OCHOBHBIE THUIBI CTBOJIOBBIX KJIETOK YEJIOBEKA.
OMOpuoOHaIbHBIE CTBOJIOBBIE KJIETKHM. (CTBOJIOBBIE KIIETKH B3pocioro opranusma. CBoicTBa
CTBOJIOBBIX KJIETOK pa3JIMYHOrO NPOUCXO0XJIeHUsS. OCHOBHBIE XapaKTEPUCTUKH CTBOJIOBBIX H
MHYIIUPOBAHHBIX CTBOJIOBBIX KJIETOK. MOJIEKYJISIpPHBIE MaPKEPBI CTOJIOBBIX KIIETOK.

@opMa KOHTPOJISI U OTYETHOCTH YCBOEHHSI MATepHAaJia: KOHTPOJIbHBIC BOIPOCKH], oopMIICHHE
oTYeTa Mo npakTuyeckoil padore Nell, TecToBblie 3aaaHus.

Hcnosb30Banne 3J1eKTPOHHOTO 00yYeHHUsI H THCTAHIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHIA:
aa.

Buoeo-nexyus,  nexyusi-npezenmayus,  memoouyeckue — YKazawusi O CAMOCMOSMENbHOU
8HeayOUmopHoU  pabomel U 01  AYOUMOPHOU  NPAKMUYECKOU  pabomvl — CMYyOeHmos,
UHpOPpMaAYUOHHbIE MAMEPUATbL U MeCMOo8ble 3A0AHUSL
https://moodle.kemsma.ru/course/view.php ?id=426

Tema 12. Ilepcnexkmuewl eneopenus mMoaeKyIapHO-2eHeMmuYeCKuxX mexHoa02uil 011 pealu3ayuu
meouuunst «4Iy.

Cooeporcanue memoi:

1. I'enemuka meduyunvt 411. Meauunna 6yaymero — abcoyfoTHO HOBasi MOJIEIb 3/IpaBOOXPAHEHHUSL.
3anaun 411 memununsl. [Ipunuun nepconanuzanuu. [IpuHiun npenckaszarenbHocTH. [IpuHnmn
npeBeHTUBHOCTU. [IpuHumn naprucunaruBHocT KoHIenuus NpeIuKTUBHOM, NMPEBEHTUBHOM M
MEPCOHANN3UPOBAHHON  MeAuIMHBL.  ['eHeTnyeckue macmopra. 3HAUYE€HHE  TEHETHYECKHX
HCCIIeN0BaHNM 119 MeauuuHb! 411.

2. Memoowl monekynsipHou ceHemuxkyu 6 ouazHocmuke u npoguiakmuke 3abonesanuu. Kareropun
TECTOB JJIl TMarHOCTUKHU 3a0osieBaHMM. DTanbl BHEAPEHUS MOJEKYJISIPHO-TEHETUYECKUX TECTOB B
JMAarHOCTHYECKYI0  TPAKTUKY 37apaBooxpaHeHus. JlumarHoctuka mnomumopdusmo  JIHK,
OTIPEIEISAIONINX PUCK PA3BUTHS COIMAIBHO 3HAUMMBIX 3a0oneBanuid. [P kak meTon nuarHocTuku
1 HayuyHbIX ucciegoBanuii. CeksennpoBanue B JJHK-nuarnocruke.

3. I'enemuueckas 6eszonacnocms. OnpeneneHue, 1enu, 3agadd. MeToJsl. YPOBHU IeHEeTHYECKOH
6e3omacHocTH. ['eHeTmueckass O€30MaCHOCTP B CHCTEME TOCYJAapCTBEHHOM 0€301acHOCTH.
CoBpeMeHHas HKOJIOrHMYecKas CUTyalns. buoiornueckoe U reHETUYECKOE OPYXKHE.

@®opMa KOHTPOJISI M OTYETHOCTH YCBOEHHSI MAaTEpPHAJIa: KOHTPOJIbHBIE BOIPOCHI, oopmieHue
oTYeTa Mo NpakTuyeckoil padore Nel2, TecToBble 3aAaHMUS.



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 Mamepuabl U Mmecmosvie 3a0aAHUs.
https://moodle.kemsma.ru/course/view.php ?id=426

2.5. Y4ueOHOo-MeTOoqHYecKOe 00ecrnedyeHne caMOCTOATEIbHOI padoThI

By caMocTosTenbHOM paboThI Kozn-
obOyuaromerocs (ayAUTOPHON H BO
BHEAYJUTOPHOM) YaCOB

HaumenoBanue
pasnena, TemMa

< |Cemectp

Paszoen 1. OCHOBBI MOJIEKY/JIAPHOHU TEHETHKH 18 1

KonmponvHnvie sonpocwl (6onpocul 015
CamMono020moeKi),
cumyayuouHvle 3a0ayl,
8bINOJIHEHUE UHOUBUOYANbHO2O0 3A0AHUS,
8bINOIHEHUE UHOUBUOYATbHO20 UTU
2PYNnoeo2co npoexkma,
oopmnenue omuema no npaKmMu4eckou
pabome Nel,
mecmosbvle 3a0anus Ha niamgopme
https://moodle.kemsma.ru/login/index.php

Tema 1. Bseoenue 8 MONEKYIAPHYIO
eenemuxy. Cmpykmypa u ¢pynkyuu
HYKJIEUHOBbIX KUCTIOM

Konmponvnvie sonpocwl (6onpocul 05
CamMono020mosKiu),
CUMYAYUOHHbBIE 3A0aUl,
8bINOIHEHUE UHOUBUOYANbHO20 3A0AHUS,

Tema 2. Cmpyxkmypuvie 21emMenmul 8bINOIHEHUE UHOUBUOYATLHO20 UTU
2EHOMA HeN06eKd 2PYNno6o2o npoekma,
ogopmnenue omuema no npaKmMuyecKou
pabome Ne2,
mecmosbvle 3a0aHus Ha niamgopme
https://moodle.kemsma.ru/login/index.php

KoumponwvHnvie sonpocwi (6onpocwi 0
CamMono020moeKi),
cumyayuouHvle 3a0ayl,
8bINOJIHEHUE UHOUBUOYANbHO2O 3A0AHU,
8bINOIHEHUE UHOUBUOYATbHO20 UTU
2PYNnos8o2co npoexma,
oopmnenue omuema no NPAKMUYECKOll
pabome Ne3,
mecmogule 3a0aHus Ha niamgopme
https://moodle.kemsma.ru/login/index.php

Tema 3. Hccneoosanue cenoma yenosexa

Konmponvhuvle 6onpocwt (6onpocwt 011
CAMON0020MOBKU),
CUMYayuoHHbLe 3a0aUi,
8bINOIHEHUE UHOUBUOYANbHO20 3A0AHUS,

Tema 4. Opeanuzayus cenemuueckor 8bINOIHEHUE UHOUBUOYATLHO20 UTU
ungpopmayuu 2PYNN08020 NpoeKma,
ogopmaeHue omuema no NPaKMuU4ecKoll
pabome Ned,
mecmosbvle 3a0aHus Ha niamgopme
hitps://moodle.kemsma.ru/login/index.php
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HanmenoBanue
paszaena, Tema

Bun camocTositenpHOM pabOThI
oOyuarorierocs (ayIMTOpHOH U
BHEAYJIUTOPHOM)

Kon-
BO
4acoB

Cemectp

Tema 5. Dxcnpeccus eenemuueckou
ungopmayuu

KoumponvHnvie sonpocwi (6onpocwl 0ist
CamMono02o0mosKiu),
CUMYAYUOHHbBLE 3A0aYl,
8bINOJIHEHUE UHOUBUOYATLHO2O0 3A0AHUS,
8bINOIHEHUE UHOUBUOYATLHO20 UTU
2PYNnos8o2o npoexma,
oopmnenue omuema no npaKmMuYecKou
pabome Ne3,
mecmogule 3a0aHus Ha niamgpopme
https://moodle.kemsma.ru/login/index.php

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

Konmponvrwvie sonpocwl (6onpocul 015
CAMONn0020moe6Ku),
CUMYAYUOHHbBLE 3A0aUl,
8bINOJIHEHUE UHOUBUOYANbHO2O0 3A0AHUS,
8bINOIHEHUE UHOUBUOYATbHO20 UTU
2PYNnoeo2co npoexkma,
oopmnenue omuema no nPaKMu4eckou
pabome Neb,
mecmosbvle 3a0aHus Ha niamgopme
https://moodle.kemsma.ru/login/index.php

v

Hmozo

18

v

Pazoen 2. YACTHBIE ACIIEKThI H IEPCIIEKTHBbBI MOJIEKYJIAPHOH

I'EHETHKH

18

v

Tema 7. ['enemuxa 6 namonocuu

Koumponvhvie sonpocwi (6onpocwl 0ist
CamMono020mosKiu),
CUMYayUOHHbLE 3a0aUi,
8bINOIHEHUE UHOUBUOYANbHO20 3A0AHUS,
8bINOJIHEHUE UHOUBUOYATLHO20 UTU
2PYynnosoco npoekma,
oghopmaeHue omuema no NPAKMU4ecKoll
pabome Ne7,
mecmosbvle 3a0aHus Ha niamagopme
https://moodle.kemsma.ru/login/index.php

v

Tema 8. ['enemuxa onmozenesa

Koumponvhvie sonpocwi (6onpocwl 0ist
CAMON0020MOBKU),
CUMYayYUOHHbBLE 3a0aU,
8bINOIHEHUE UHOUBUOYANbHO20 3A0AHUS,
8bINOJIHEHUE UHOUBUOYATLHO20 UTU
2PYynnosoco npoexma,
oghopmaeHue omuema no NPAKMU4ecKoll
pabome NeS,
mecmosvle  3a0aHusi Ha  naameopme

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

v

Tema 9. I'enemuxa 6 oHKOIOSUU U
UMMYHOLO2UU

KoumponvHnvie sonpocwi (6onpocwl 0
Camono020moeKit),
CUMYAYUOHHbBLE 3A0a4l,
8bINOJIHEHUE UHOUBUOYATbHO2O0 3A0AHU,
8bINOIHEHUE UHOUBUOYATLHO20 UTU
2PYNno8o2co npoexma,
oopmnenue omuema no nPaAKMu4eckoul
pabome Ne9,

v
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HanmenoBanue
paszaena, Tema

Buz camocTosTensHOM paboTh Kon-
oOyuarorierocs (ayIMTOpHOH U BO
BHEAYJIUTOPHOM) 4acoB

Cemectp

mecmogvle  3a0aHusi  HA  naamgopme
https://moodle.kemsma.ru/login/index.php

Tema 10. Cospemennvie HanpasieHus 8bINOIHEHUE UHOUBUOYATbHO20 3A0AHUS,

MOJIEKYNIAPHO-CEHEMUYECKUX
ucce0o8anuil

Konmponvrvie sonpocwl (6onpocul 015
CAMONn0020moe6Ku),
CUMYayuoHHbvle 3a0a4iu,

BbINOJIHEHUE UHOUBUOYATLHO20 UTU
2PYnnoseo2o npoexkma,
ogopmaenue omuema no NPAKMU4ecKoll
pabome NelO,
mecmosbvle 3a0anus Ha niamgopme
https.//moodle.kemsma.ru/login/index.php

v

Tema 11. I’ enemuueckas undicenepus 6

Mmeouyune

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

v

Tema 12. Ilepcnexmuenwi gHedperus 8bINOJIHEHUE UHOUBUOYANbHO2O0 3A0AHUS,
MONEKYIAPHO-2EHEMUYECKUX MEXHOL02UTL 8bINOIHEHUE UHOUBUOYATLHO20 UTU
01 peanuszayuu MeouyuHvl «411y.

Koumponvhvie sonpocwi (6onpocwl 0ist
CamMono02omoeKi),
CUMYayUOHHbLE 3a0aUi,

2PYynnoeo2o npoexkma,
ogopmnenue omuema no npaKmMuyecKou
pabome Nel?2,
mecmosbvle 3a0aHus Ha naamgopme
https://moodle.kemsma.ru/login/index.php

v

Hmoezo: 18

v

Bcezo: 36

v

3. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

3.1. 3ausATus, IPOBOAMMbIE B HHTEPAKTHBHOI dopme

Ne HanmenoBanue paznena
/I | JUCIUIUIMHEI

Bung  yueOnsix | Kon- @®opMBI MHTEPAKTUBHOIO
3aHATUH BO 4ac oOyueHus

Koin-
BO
Jac

Pazoen 1. OCHOBBI

HNudpopmanuonHbIe

MOJIEKYJIIPHON TEHETUKH TeXHOJIOTUH

24 MexkaucuunjinHapHoe
o0yueHue

KonrtexcTHoe 00yuenue
Onepexawniee o0yyeHue

T4
30
MUH

1 Tema 1. Beeoenue 6
MONEKYISAPHYIO

Ipaxmuueckoe 4 HNudopMaiimoHHbIe TEXHOIOTHH
3auamue

20

MHH
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No HanmvenoBanwme paznena | Bun — yue6nsix | Kon- ®opMbl UHTEPAKTUBHOTO Kou-
/I | JUCIUIUINHEI 3aHATHI BO 4ac oOyueHus BO
qac
eenemuxy. Cmpyxmypa u MeKIuCIUIUIMHAPHOE 25
@YHKYUU HYKIeUHOBbIX o6yucHHe MUH
Kuciom KonrekcrHoe 00yueHne 15
MUH
Omnepesxatoriee o0yueHue 15
MUH
2 Ilpakmuueckoe 4 WNHpopmaninoHHbIE TEXHOIOTUU 20
3anamue MUH
MexaucuIuInHapHOe 25
Tema 2. Cmpyxmypnvie
oOyueHue MUH
o/1eMenmbvl 2eHOMA K Svaerie 15
LeN0BeKA OHTEKCTHOE 00yUeHH
MUH
Omnepexaroriee oOyueHue 15
MUH
3 IIpaxmuueckoe 4 HudopmannoHHbIE TEXHOIOTHH 20
3auamue MUH
MexxaucuuIuinHapHoe 25
Tema 3. Hccneoosanue o0y4eHue MUH
2eHoMa uenoeexd KonrekctHoe o0yuenue 15
MUH
Onepexatoriee o0yueHue 15
MUH
4 IIpaxmuueckoe 4 HudopmannoHHbIE TEXHOIOTHH 20
sauamue MUH
MexxaucuuIuinHapHoe 25
Tema 4. Opeanuzayus P
g oOyueHue MUH
2eHemuyecKoll K 6 15
wnopmayu OHTEKCTHOE 0OyUeHHE
MUH
Onepexatoriee o0yueHue 15
MUH
5 IIpakmuueckoe 4 WNudpopmanmoHHbIe TEXHOIOTUI 20
3aHAmue MUH
MexxaucuuIuinHapHoe 25
Tema 5. Dxcnpeccus P
L oOyueHue MUH
2eHemuyecKoll K 6 15
unopmau OHTEKCTHOE 00yueHHE
MUH
Onepexatoriee oOyueHue 15
MUH
6 Ilpakmuueckoe 4 WNudpopmanmoHHbIe TEXHOIOTUU 20
3ausamue MUH
Tema 6. Cmanosnenue u MeKHCIUIITHHAPHOE 25
pazeumue MONeKYIAPHOU
oOyueHue MUH
2eHemuK. K SvaeHie 15
I'enemuueckasn OHTCKCTHOE 0bYH
nabopamopus MiH
Omnepexatoriee o0yueHue 15
MUH
Pazoen 2. YACTHBIE ACIIEKTBI H 24 HNudopmanuonnsie 74
IHEPCIIEKTHUBbBI MOJIEKY/IAPHOH TeXHOJIOTHH 30
I'EHETHKH MeknucuunJInHapHoe MUH
o0yueHue

KonTtekcTHOE 00yUueHue




No HanmvenoBanwme paznena | Bun — yue6nsix | Kon- ®opMbl UHTEPAKTUBHOTO Kou-
/I | JUCIUIUINHEI 3aHATHI BO 4ac oOyueHus BO
qac
Onepexamwniee 00y4yeHune
1 Ilpakxmuueckoe 4 HNudopManroHHbIe TEXHOIOTHH 20
3aunamue MUH
MexauciuIuinHapHOe 25
Tema 7. I'enemuka 8 o0y4eHue MHH
namonoz2uu KonTekctHoe 00yueHue 15
MUH
Onepexaroriee oOyueHue 15
MUH
2 llpakmuuecxoe 4 HNudpopManoHHbIe TEXHOIOTHH 20
3aunamue MUH
Tema 8. Fenemuia MexxaucuuIunHapHoe 25
onmoeenesa obyuenue MHH
KonTekctHoe 00yueHue 15
MUH
Onepesxatoriee o0yueHue 15
MUH
3 llpakxmuuecxoe 4 NudopmanmonHbie TEXHOIOTHH 20
3aunamue MUH
Tema 9. I'enemuxa 6 MexxaucuuIuinHapHoe 25
OHKONO2UU U oOyueHue MUH
UMMYHON02UU KonTekctHoe oOyuenue 15
MUH
Onepesxatoriee o0yueHue 15
MUH
4 llpakxmuueckoe 4 WudpopmanmoHHbIe TEXHOIOTUH 20
Tema 10. Cospemennvie | 3anamue MHH
HAnpasieHus MexxaucuuIuinHapHoe 25
MONEKYIAPHO- o0y4eHue MUH
2eHemu4eckux KonTekctHoe oOyueHue 15
uccie008aHull MUH
Onepexatoniee oOyueHue 15
MUH
5 Ilpakxmuueckoe 4 WNHpopmanimoHHbIe TEXHOIOTHH 20
3auamue MUH
Tema 11. ' enemuueckas Mexancunnmnapoe 25
oOyueHue MUH
uMdICeHepusl 8 MeouyuHe
KonrekctHoe 00yueHue 15
MUH
Onepexatoriee o0yueHue 15
MUH
6 Tema 12. Ilepcnexmuswt | [Ipakmuueckoe 4 WNHpopmanimoHHbIe TEXHOIOTHH 20
6HeOpeHUs. 3aHaAmMuUe MUH
MONEKYAAPHO- MexauCIUIIIUHAPHOE 25
2eHemuyecKux oOyueHue MUH
mexHono2ul OJisl KontekcTHoe 00y4ueHme 15
peanuzayuu MeouyuHbl MUH
«411l» Omnepexatoriee oOyueHne 15
MUH
Hmoeo: 48 15




4. KOHTPOJIb | OIIEHKA PE3VJIbTATOB OCBOEHHUS
TACIATLITAHBI

4.1. KoHTposbHO-IHATHOCTHYECKHE MATePHABI AJISl TPOMEKYTOYHOM aTTeCTAIlNH.

[TpoMexxyTouHasi aTTecTars Mo JAUCHUIUIMHE MPOBOIUTCS B GopMe 3aueTa U BKIIIOYACT B
ce0g 2 sTama.

1. TecrupoBanne B DMOC mo BceMm pazaenaM IUCHUILTUHBI, OOYYarOIIUICS TMOIydaeT
pan1ioMHO 50 TECTOBBIX 3aJIaHUIl OTKPBITOTO THUIIA.

2. JleMOHCTpauMsi OCBOCHHUS MPAKTUYECKUX HABBIKOB, YMEHHUH MyTeM pelieHus 2
CUTYaIIMOHHBIX 3a7a4.

3adeTt MPOBOAUTCS C UCIIOJIH30BAHUEM OLICHOYHBIX CPEACTB B COOTBETCTBHUH C YTBEPKICHHBIM
®OC no mucummuimHe. Bompocel mis 3adera pa3MenieHbl Ha CTpaHHIEe Kadeapbl Ha caiTe
YHUBEPCUTETA U Ha HHPOPMAIIMOHHOM CTEeH e Kadenapbl. BpeMs Ha MOATOTOBKY K OTBETY COCTABIISICT
He O6osiee 20 MUHYT.

[Ipu mnpoBegeHUM AaTTECTAlMOHHOTO HCHBITAaHUA (TECTUPOBAHME, YCTHBIA  OIpPOC,
JIEMOHCTpPAILIUS OCBOEHUS MPAKTUYECKHX HABBHIKOB) B paMKax IMPOMEXKYTOYHON aTTeCTallUU IO
JTUCIUILTMHE 00YYaroIIMMCS HE JOJDKHBI HCIIOJIB30BAThCS CPEICTBA CBSI3U (MOOHMIIBHBIC TeJIe(DOHBI,
OecrpoBojHas ammaparypa), a Takxke HepaspelleHHble WH(OpMaluoHHble Marepuansl. [lpu
WCIOJIb30BAHUU CPEICTB CBsI3M W (WIM) HEpa3pelIeHHbIX WH(OOPMAIMOHHBIX MAaTepHAIOB
o0yJarouicss MOeT ObITh YAaJIeH C aTTeCTAIMOHHOTO UCTIBITAaHUSI.

4.2. OueHouHbIe cpeacTBa (IIPEICTaBICHbI B IPUIIOXKEHUU 1)

4.3. Kpurtepum o1ieHKH M0 TUCHUILINHE B 1[€JIOM

XapakTepucTuka OTBeTa

JlaH moJIHBIN, pa3BEpHYTHIM OTBET HA IIOCTABJICHHBIA BOIIPOC, ITOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUM 1O JUCLUIUIMHE, IPOSBIISAIOIANACS B
CBOOOJTHOM  ONEPUPOBAHUU  TOHATHUAMH, YMEHUU  BBIJICITUTH
CYLIECTBEHHBIE W HECYIIECTBEHHBIE €r0 IPU3HAKH, [PUYMHHO-
CJIEZICTBEHHBIE CBSA3M. 3JHaHUA 00 0OBEKTE NEMOHCTPUPYIOTCS Ha (oHE
NOHMMAHHS €r0 B CHUCTEME JAaHHOW HAyKM W MEXIUCLUIUIMHApHBIX | A -B 100-91 |5
cBsazeil. OtBer (QopmynupyeTcss B TEpPMHHAX HAyKH, MH3JI0XKEH
JUTEPATypHBIM  SI3bIKOM, JIOTMYEH, JOKa3aTelieH, JEeMOHCTPUPYET
AaBTOPCKYIO MO3ULHUIO CTyJAeHTa. MOryT ObITh JONYIIEHbl HEJOYETHl B
ONpe/eNIeHUN MOHSTUN, UCIPABIEHHBIE CTYJIEHTOM CAMOCTOSATEIbHO B
IPOLIECCE OTBETA..

Jlan T[OnHBIM, pPa3sBEpHYTBIM OTBET Ha IOCTABIEHHBIA BOIPOC,
JIOKa3aTeIbHO PACKPBITBI OCHOBHBIE IIOJIOKEHHWS TEMBI; B OTBETE
IIPOCIIEKUBACTCA YETKasl CTPYKTYpa, JOTMYECKas MOCIEI0BATEIbHOCTD,
OTpaXkarollasi CYIIHOCTb PACKPBIBAEMbBIX MOHATHN, Teopwil, sBieHui. | C-D 90-81 4
OTBeT U3JI0KEH JUTEPATYPHBIM SI3BIKOM B TEPMHHAX Hayku. B orsere
JOMYIIEHbl HEJOYEeThl, MCIPABJICHHBIE CTYAEHTOM C IIOMOIIBIO
IIPENO1aBaTEIIs.

Jlan HenoCTaTOYHO MOJHBIA M HEJOCTaTOYHO pa3BEPHYTHI OTBET.
Jloruka ¥ IIOCIE€NOBATEIBHOCTh M3JI0KEHHUS HMEIHT HapylieHus. | E 80-71 3
JlonymieHsl OMMOKK B PACKPBITUN MOHATHHA, yNOTPeOJICHUN TEPMHUHOB.

Ouenka | bamwter B | Onenka
ECTS PC UTOroBast




CTyneHT He crmocOoOeH CaMOCTOSITENBHO BBIACIUTH CYIIECTBEHHBIC H
HECYILIECTBEHHbIE TPU3HAKU U IPUUMHHO-CIIEACTBEHHBIE CBsI3U. CTyAeHT
MOKET KOHKPETH3HPOBaTh 00OOIICHHBIC 3HAHUS, JI0KA3aB HA MPUMEpax
UX OCHOBHBIE TOJIO’KEHUS TOJIBKO C TIOMOIIbIO IIpenoaaBarens. PeueBoe
odopmieHue TpeOyeT NonpaBoK, KOPPEKLUH.

]_IaH HETIOJIHBIN OTBCT, JOTHKa U MOCJICAO0BATCIBbHOCTD U3JI0KCHHUA UMCIOT

CylIeCTBeHHbIe HapymeHus. JlomymeHsl rpyOble OMIMOKH  IpH ”Zl“pe Gyercs

ONpPEIEICHUN CYIIHOCTH PACKpPbIBAEMBIX IOHATHM, TEOPHM, SBICHUM, nepecnata/

BCIECACTBUE  HEIOHMMAaHMs  CTYJEHTOM MX  CYHIECTBEHHbIX W | Fx-F <70 HOBTOPHOE

HECYILIECTBEHHBIX ITPU3HAKOB U CBA3EH. B OTBETE OTCYTCTBYIOT BBIBOJIBI.

YMeHHne pacKpbiTh KOHKPETHBIE MPOSBICHUS O00OOIICHHBIX 3HAHUHA HE H3yEHHe
Marepuana

nokasano. PeueBoe oopmienue TpedyeTr monpaBoK, KOPPEKLIUH.

5.  HWH®OPMALMOHHOE U YYEBHO-METOJWYECKOE OBECIEYEHUE
TUCHUIIMHBI

5.1. UudopmanuonHoe odecrevyeHne T CUUILTUHBI

Hayunas 6ubnuotexa Kem['MY. Pexxum nocryna: https://kemsmu.ru/science/library/
JuiekTponHas 6mdauorexka KemI'™MY. - URL: http://www.moodle. kemsma.ru. — Pexxum mocrymna:
I10 JIOTUHY U MapOJIO.

5.2. Y4yeOHO-MeTOANYECKOE O0eceyeHue T CIMIINHbI

n/ BI/I6HI/IOI‘pa(1)I/I‘leCKOG OIMMCAHUEC PEKOMCHAYCMOI'O NCTOYHUKA JINTCPATYPbI

OcHoBHasi iMTeparypa

1 | Oemvmun, I''M. MosnekynsipHble OCHOBBI COBpeMEHHOMN Ouosoruu: yaeonoe nocodue / I'.M. [Ipimini,
O.B. Ca6nuna - HoBocubupck: PULL HI'Y, 2012. - 251 c. // OBC «Koncynbrant crynenta». — URL:
htpps://www.studentlibrary.ru. — Pexxum noctyna: no [P-aapecy ynusepcurera, yiaieHHbIH JOCTYN MO
JIOTHHY Y MapoJIi0. - TeKCT : 2IeKTPOHHBIN.

2 | MenuuuHCKas reHeTUKa : HallMoHanbHOe pykoBojacTBO / mon pen. E. K. I'matepa, B. I1. Ily3sipeBa, C.
W. Kynesa. - Mocksa : [DOTAP-Menua, 2024. - 896 c. (Cepus "HammonansHeie pykoBoacTsa') // ObC
«Koncynperant cryaenra». — URL: htpps://www.studentlibrary.ru. — Pexum noctyna: no IP-agpecy
YHUBEPCUTETA, YIAJICHHBII JOCTYI 10 JIOTHHY M NapoIt0. - TEKCT : 2JeKTPOHHBIN.

3 | AzoBa, M. M. O6mas u MeIuIMHCKas TeHeTHKa. 3agaun: yaeoHoe mocodue / mon pen. M. M. A30Bo#. -
MockBa: I'D0TAP-Memma, 2021. - 160 c. // DBC «Koucynerant crynenta». — URL:
htpps://www.studentlibrary.ru. — Pexxum noctyna: no IP-anpecy ynuBepcurera, yaneHHbIH JOCTYII 11O
JIOTHHY Y MapoJi0. - TeKCT : 3IeKTPOHHBIN.

4 Jxaitn, K.K. OcHOBBI mepcOHATU3UPOBAHHON MEIWIIMHBI: MeauinHa X XI Beka: OMUKC-TEXHOJIOTHH,
HOBBIC 3HaHUA, komrereHuu 1 naHoBanmu / K.K. J[xaiin, K.O. [lapumnos - M.: Jlutteppa, 2020. — 576
c. // ObC «Koncynbrant cryaenra». — URL: htpps://www.studentlibrary.ru. — Pexxum goctyna: no IP-
aZipecy YHHUBEPCUTETA, yIaJCHHBIN TOCTY IO JIOTUHY U TApoITi0. - TeKCT : AIeKTPOHHBIH.

Jlonmo/THMTeIbHAS JIUTepaTypa

1 | Kumynés, M. @. O0mas u MoneKyspHas reHeTuka : yue0. mocodue maiist By30B / M. @. XKumynés; mon
pen. E. C. bensesa, A. [1. Akudnesa. - 4-e uzn. , crep. - HoBocubupck : Cubupckoe yHUBEpCUTETCKOE
n3natensctBo, 2007. - 479 c. // ObC «KoncynpranT cryaentay. — URL: htpps://www.studentlibrary.ru.



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

No

n/ bubnmnorpaduueckoe onrucanue peKOMEHIYEMOTO HCTOYHUKA TUTEPATYPHI

i
— Pexum noctyna: nmo IP-aapecy yHHBepcuTeTa, YOAJIEHHBIA JOCTYH IO JOTHHY U Hapoito. - TEeKCT :
3JIEKTPOHHBIN.

5.3. MeToanueckne pa3padoTku kadeapbl

Ne

n/ Bubnuorpaduueckoe onucanue peKOMEHIyeMOr0 HCTOYHHUKA JTUTEPATYPHI

i

1 Mouieky/isipHasi TeHeTHKA : Y4YeOHO-METOAMYECKoe IMocoOue sl oO0ydarommxcs MO OCHOBHOM
npodecCHOHANLHOM  00pa30BaTeNBbHOM MpOrpaMMe BBICIIETO O0pa3oBaHHWsT — MpOrpaMMe
crienpanuTeTa o crenuaabHocTH 31.05.01 «Jlewebnoe nemox» / A. B. Meiiep, . O. Umekuna, A. /1.
ITamrokoBa — Kemeposo, 2026. — 184 c.

2 | Moaeky/asipHasi TeHeTHKa : y4eOHO - METOJUYECKOE MOCOOME MO OpraHU3alH MPAKTUYECKUX
3aHATUI 00yYArOMMXCS IO OCHOBHOM NpodecCHOHaIbHOI 00pa30BaTeIbHOM MPOTpaMMe BBICIIIETO
00paszoBaHus — MporpaMmMme crernuanuTera mo crnenuaibHoctu 31.05.01 «Jlewebnoe neno» / A. B.
Meiiep, M. b. JlaBpsmuna, M. B. Yassnosa, JI. O. Umekuna — Kemeposo, 2022. — 114 c.

3 | MoJsekyasipHasi TeHeTHKA : y4eOHO-METOAMYECKOE MOCOOHEe MO OpraHu3aIMi CaMOCTOSITEIbHOM
BHEAYAUTOPHOW pabOThl OOYdYaIOUIMXCS 1O OCHOBHOH TMpo(ecCHOHANBbHOM 00pa3oBaTeIbHOMI
mporpaMMme BBICIIIETO 00pa30BaHUsS — MporpaMMme crenuanurera mo crenuainbHoctd 31.05.01
«Jleuebnoe nemo» / A. B. Meiiep, M. b. JlaBpsmmna, M. B. YibesaoBa, [[. O. Umexkuna — Kemeposo,
2022. - 70 c.

4 | MoJekyJsipHasi FTeHeTHKA : yIeOHO-METOIUIECKOEe TIOCOOUE /IS PeTogaBaTelieid, 00yJaroImx 1mo

OCHOBHOM TTpohecCHOHAIbHON 00pa30BaTEIbHOM MTporpaMMe BBICIIET0 00pa30BaHMs — MPOrpaMMe
cnernpanuTeTa o crernuarbHocTh 31.05.01 «JlewebHoe nemo» / A. B. Meiiep, 1. O. Umexuna, M. B.
Vaesnora, M. b. JlaBpsimmna. — Kemeposo, 2023. — 221 c.




6. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUITIJINHBI

[Momenienus:
[p. Oktsi6prckuii 16A (DapmarieBTHUECKHI KOPITYC)

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

O6opynoBaHue:

JIOCKH, CTOJBI, CTYNbA, IKA(BI IS 01XKIbI, BRITSDKHOM mKad, nentpugyra 5804R ¢ oxnaxaeHueM,
pH-metp anexTponHsIil, romorennsarop FastPrep-24, Tepmonuknep BioRad C 1000, Cuctema ITLP
B "peanpHoM Bpemenu" QuantStudio ™ 5, tepmorueiikep ans ummyHomnanmer ST-3M, CO2-
nHKyOatop,1701, mo +60°C, kamepa I TOPHU3OHTAIBHOTO  3JeKTpodope3a, Teib-
nokymentupytomas cuctema UVP GelSolo, Cekenarop Seqstudio, mo Cenrepy, 4 kamwuisipa,
ABTOKJIaB TOPHM3OHTAIBbHBINA, 651, Mukpockon ontuueckuii (Tum 1) Axio Lab. Al,
Cnekrpodoromerp - NanoDrop One,Thermo FS.

CpencrBa 00yuyeHUs:
Texuunueckue:

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

JleMOHCTPAIIMOHHbIE MATEPHAJIbI:

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

TECTOBBIE 3aJJaHHS IO U3YyYaEMbIM TEMaM, KOHTPOJbHBIE BOIPOCHI ISl CAMOIIOATOTOBKH,
CUTYallMOHHbIC 3aJa41
Y4eOHble MaTEpUAIBL:

yuyeOHUKH, yueOHbIe TMOCOOMS, pa3daToOvHble AUAAKTHUECKHe MarepuaisillporpamMmmHoe
obOeclieueHue:

Microsoft Windows 7 Professional

Microsoft Office 10 Standard

Microsoft Windows 8.1 Professional

Microsoft Office 13 Standard

Linux munensuss GNU GPL

LibreOffice nmuniensuss GNU LGPLv3 AntuBupyc Dr.Web Security Space

Kaspersky Endpoint Security Russian Edition st 6u3Heca



b=

= 0 0 oW

11.

12.

13.

14.
15.

16.
17.

18.

19.

20.

21.

22.
23.

24.

25.
26.

Ilpunoswcenue 1
OueHo4YHbIE CpecTBA

Cnmcok BONPOCOB /JIsl MOATOTOBKH K 3a4€TYy (8 noiHoMm obveme):

[Ipeamer u 3anauu MOJIEKYISIPHOU I€HETUKH.

Crpykrypa u pynkmuu JJHK.

Crpykrypa, Tunbl 1 pynkuuu PHK. CpaBautenshas xapakrepuctuka JJHK u PHK.
Oco0eHHOCTH OpraHHu3ali XpOMOCOMHOTO MaTepHaa MpoKaproT, SYKaproT U
KJIETOYHBIX OPTaHEII 3yKapHuoT.

Perumukanus JJHK. IpuHnmmnel, stamnsl, pepMeHTHI.

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

3amaun CTpyKTYpPHOU, GYHKIIMOHATBLHOU, CPABHUTEIIPHON ¥ METUITUHCKON TeHOMUKH.
Snepuslii renoM uenoBeka. OOmias xapaktepuctuka. CTpyKTYpHBIE 3JIEMEHTHI.
Ocnosuble Buabl JJHK-nonumopdusma. Xapakrepuctuka, cepbl IPaKTUIECKOTO
MPUMEHEHUS 3HAHUN O MOJIUMOP(HBIX BapuaHTaX MOCIEA0BATEIbHOCTE HYKICOTH OB
B F€HOME.

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

IIpoekt «I'enom uenoBeka». OcuoBarenu. [IpogomxurensHocTh. OCHOBHBIE LIETU U
pe3yabTaThl.

YPOBHU KOMITAKTU3aLUU XPOMATHHA 3yKapuOT. CTPYKTYpHbIE KOMIIOHEHTHI
Mopdonoruueckue TUIBI MeTapazHbIX XPOMOCOM.

XapakTeprucTUKa XpPOMOCOMHBIX M TEHOMHBIX MyTalluii: CyTh, IPUYUHBL, IPPEKTHI.
[{uToreneTnyeckre MeTo bl HccaenoBaHus. Pytunnoe u nuddepeHinnanbHbie METO b
OKpalllMBaHUs1. XapaKTepUCTUKA, BO3MOKHOCTH, OTPAHUYEHHUS.

Tpanckpunuus. Otansl, GakTOpbl, PETryIsLns TPAHCKPUIILIHH.

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

I'eneTnyeckas kinaccudukanysi HacJIeICTBEHHBIX 3a00JIeBaHMM uesoBeka. [Ipumepsi.
[TpoGnembl TMarHOCTUKU HACIEICTBEHHBIX 3a00JI€BaHUH.

MHorogakropHble 3aboseBanus. KpaTtkas xapakrepuctika, npumepsl. [1oaxosl u
poOIeMBbl U3yUeHHs TeHETHUECKUX OCHOB IaTOreHe3a MHOTO(AKTOPHBIX 3a00JIeBaHHH.
OcCHOBHbBIE 3aKOHOMEPHOCTH HACJEI0BaHNsI MOHOTEHHBIX 3a0oeBaHuid. [TonsTue
(heHOTHII, TEHOTHUI U aJUIEIH.

I'eneruka onTorenesa. [Ipeamer u 3agaun. 3HaueHue ISl NPAKTUYECKOTO
3/1paBOOXPAHEHUS.

MonekyJIapHO-T€HETUYECKHE OCHOBBI IETEPMUHALIMHY T10J1A.

I'eHOMHBIN HIMIIPUHTHUHT U UMIIPUHTUPOBAHHbIE T€Hbl. boJIe3HN reHOMHOTO
HMMIIPUHTHUHTA.

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

Pemapanus JIHK. OcHoBHBIe Buapi.

Krnaccudukanus onyxosnepoanbsix reHoB. KpaTkas xapakrepuctuka. [Ipumepsr.
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39.
40.

Onyxoib: pa3HOBUIHOCTH, XapakTepuctuka. MccneqoBanue Mmexanuzma
o3y10kauecTBieHus. CTaguu pa3BUTHS OIYXOJIH.

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
pEe3yAbTATOB B CUCTEMY 3APABOOXPAHEHUS. XapaKTEPUCTHKA HAIIPABICHUS,
BO3JICHCTBUE HEOIArONPUATHBIX (PaKTOPOB OKPYKAIOIIEH Cpe/Ibl Ha YeTIOBEKa.
WNHnynmpoBaHHbIA MyTareHes3, HOoCJIeCTBHUS.

Hytpurenomuxka. I[Ipeamer, 3agaun HanpasieHus. [lepcrieKTUBBI BHEAPEHUS
pe3yabTaTOB B CUCTEMY 3/paBOOXpaHEHUs. BinsHue reHeTHYecKuX moJmMoppru3MoB
Ha nuuieBapenne. Kimaccudukanms anuMeHTapHO-3aBUCHUMBIX 3a00JI€BaHUN.
Mertarenomuxka. [Ipeamer, 3anaun HanpaBneHus. IlepcriekTuBbl BHEAPEHUS
pE3yJIbTaTOB B cUCTEMY 3ApaBooxpaHeHus. [lonstue metarenoma. CoBpeMeHHbIE
MPEACTABICHUS MEeTareHOMUKNA. OCHOBHBIE BUbI UCCIEAOBAHUM, UX ITPEUMYILECTBA U
HEJIOCTATKHU.

®apmakorenoMuka. [Ipenmer, 3anaun HanpasieHus. llepcnexkTuBbl BHEIpEeHUs
PE3yNbTAaTOB B CUCTEMY 37paBooXpaHeHus. buotpanchopmaiins JeKapcTBEHHBIX
CPEICTB, HEXKENNaTeIbHbIE PEAKIIMH Ha JIEKApCTBEHHBIE NTPENapaThl.

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

PHK-untepdepennms. Onpenenenne Tepmuna. Kpatkas xapakTepucTHKa OCHOBHBIX
371€MEeHTOB U npouecca. CeKTp NPUMEHEHHS U MIEPCIIEKTUBBI METOIA.

CRISPR/Cas. Kpatkas xapakTepucTuKa OCHOBHBIX 3JIEMEHTOB U mpouecca. CrekTp
MIPUMEHEHHUSI U IEPCIEKTUBBI METO/A.

BekTtopHble u cyObenuHu4HBIE BakUMHBL. [IpuHIUNBI momydeHus. JloCTOMHCTBA M
HEJIOCTATKHU.

MonekynsapHo-reneTnuecknue Metoabsl uccienoBanusa. [MIP. OOmas xapakTtepuctuka
Meroaa. OcHoBHbIe pazHoBuaHOCTH [TLP.

CexksenunpoBanue 1no Canrepy. Kpatkas xapakrepuctuka. JlocTOMHCTBAa U OTpaHUYEHUS.
Bo3moxHOCTH TpUMEHEHHS B MpPaKTUKE 37paBooxpaHeHHs. CHEeKTp NpUMEHEHUs
MOJIEKYJISIPHO-TEHETHYECKUX METOJ0OB B MEUIIMHE.

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 CeHrepy

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

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

a) ONPEACIUTD JIOKAJIU3AIUI0O HHTEPECYIOUIECTIO I'eHa

0) ycTaHOBUTH QYHKUMIO IPOAYKTA reHa



B) YCTAHOBUTH BAPMAHTHI TPAHCKPHUIITOB reHa
I) BBITH HA JIUTepPaTypHble HCTOYHNUKH HH(OPMAaLIMH, ONMCHIBAIOIIME HHTEPECYIOIHe TeHbl
U UX BapUAHTBHI

3. Ceksenuposanue /[HK - smo:

a) naeHTugukanusa nocjenoBarejbHocTu ocHoBanuii JJTHK

0) MHOTOKpaTHOE MOBTOpeHue Kakoro-mbo ydactka JJHK

B) BeiienieHne gpparmenta JIHK, comeprkarero nzydaemsiii ren

I') BCTpauBaHKE MOCJIE0BATEIbHOCTH HYKJIEOTH/I0B B U3y4aeMblil reH

CuTtyanmoHHblIe 32/1a4U (npuMepbl PAZHbIX MUNOS 3A0a C IMALOHAMU OMEEMO8) :

1. Bam npeanoxkena snekrpodoperpamma ¢ pe3yibTaTaMH aHalIKW3a MOJTUMOP(PHOro
BapuanTa rs1229984 rena ADH2B, xapaktepu3sytonierocst 3aMeHoi agenuna (A) Ha ryanus (G)
B no3utmu 143, mpuBosiei K 3aMeHe AMUHOKHUCIIOTHI apTHHUHA HA TUCTHUIMH, BCIICJICTBUE YETO
MIPOMCXOJUT MOBBIIICHUE AKTUBHOCTH OJHOMMEHHOTO (hepMeHTa - alKOroJibACTHAPOTEHA3HI.
YKaKUTE TEHOTUIIBI JUISI  COOTBETCTBYIOIIMX  HOMEpoB  oOpasnoB  (¢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 SKCIPECCHH S5-TH TEHOB,

WCIIONB3Ys B KauecTBE UCXOAHOro Marepuana paznuunbie MPHK. Jlns pemenus nocraBieHHOM
3amaun Bl ucnons3zoBanu merona [P B pexume peanpHoro Bpemenu (PCR-Real-Time). s
3TOro cHadajga Bl ocyliecTBUIM OOpaTHYIO TPaHCKPUIIIHUIO uMeronuxcs obpasnoB MPHK u
nonyumn kJIHK (kommnementaprayto JIHK). [Toctanoska I[P B pexume peanbHOT0 BpeMeHU
s nonydenHod k/IHK nmama Bam cnepyromue pesynbTaThl, IpHUBENEHHBIE Ha Trpaduke.
IIpoananu3upyiiTe 1aHHbII rpagMK U OTBETHTE HA BONPOCHI.
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Ha rpaduke crpenkoit o0603HaueHa
VYkaxxute HoMepa KpuBbIX, U1 peakuun I[P nponuia ycrnemHo u MOKHO ITEPEXOUTh K OLIEHKE
pe3yabTaToB?
VYxaxure Ne oopasua k/IHK, cooTBeTcTBYyOMUII reHy ¢ MaKCUMAJIBHOM SKCITPEecCUei

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-momumenTHja 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 paclaja dTaHoJla, TEM CaMbIM, YCKOPSS ylaleHUe 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 CHIIKAET JKEJIAHUE YITOTPEOIIATh 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 CIIEIYIONINE BOPOCHI:

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

2. Ykaxure XPOMOCOMHYIO JIOKaJIM3alluko




OTBeT:

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

2. YKaxxuTe XpOMOCOMHYIO JIOKAJIN3ALUI0 __ XpoMmocoma 4

4.3. Cnucok Tem pedepaToB ¢ odopMiIeHHEM NPe3eHTANMI (8 noiHOM 00beme):

1. UcTopus pa3BuTHS MOJEKYIsIpHON reHeTuku B Poccun

2. CTaHOBJIEHHE MOJIEKYJISIPHOM T€HETUKHU 3a PyOeKoM

3. MecTo MOJIEKYIIpHO-T€HETUYECKON JUArHOCTUKU B MeauuuHe 4 «I1»

4. JIoCTHKEHHS MOJIEKYISIPHO-TEHETUYECKUX UCCIIEIOBaHU B MOMCKE (DaKTOPOB
IPEIPACIOI0KEHHOCTU K 3a001€BaHUSAM

5. «[Ipenckazanus» @.KommuH3a - ecTh 11 MaHC COBIThCS?

6. HerucronoBble 6enku — pa3HOOOpasue CTPYKTYp U (PyHKIUN

7. Uctopus otkpsiTrs Mupa Mosiekys PHK

8. IIponecc peruMkanyy: 3Ha4eHue OTKPBITHS MEXaHU3Ma JIJIsl HAyKHU U IPAKTUKU

9. Hapymenune pabotsl cuctem penapanuu JJHK xak ncrounuk 3abosieBannii

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

11. ITonmuTeHHbIE XPOMOCOMBI: MOP(OJIOTHS, CTPYKTYPa, IPUMEHEHNE B TEHETUYECKOM aHAJIM3e.
12. DyxpoMaTHH U reTepoXpoMaTuH: OCOOEHHOCTH U (PYHKIIMOHAIbHAsl 3HAYUMOCTb.
13. Mo3auuusm: Npu4YrHbI, BAPUAHTHI, IOCIEICTBHUSL.

14. XumepusM: NpUUMHBL, BAPUAHTHI, [I0CIIEICTBU.

15. O6nactu npumenenus: FISH mMeTona B MeIMIIMHCKON AMAarHOCTUKE

16. XuMunueckuii CHHTE3 T€HOB.

17. Pectpukrassl.PecTpUKIIMOHHBIE KapThl.

18. CekBenupoBanue. JloCTUKEHNS U BO3MOKHOCTH.

19. 'enomHbBIE OUOIHOTEKH.

20. [IpoexT «I'eHoM uenoBeKay.

21. COoii TpaHCKPUIILIUU — HACJIEICTBEHHbIE OOJIE3HU.

22. HapymieHnue nocTTpaHCKPUIIIMOHHBIX MEXaHU3MOB, KaK IPUYMHA 3a00JI€BaHUI.
23. [lentunbl B MEAUITMHE BMECTO AaHTHOMOTHUKOB.

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

25. ABTOCHIaliCHT: UCTOPHUS OTKPBITUS U XapaKTEPUCTUKA MEXaHU3MA.

26. I'enHas Tepanus. YClexXu U MPOBaIbL.

27. 'eHeTU4ECKUI CKPUHUHT HOBOPOXKJIEHHBIX U B3POCIIbIX.

28. DTU4ecKue acreKThl TEHETUYECKOIO0 CKPUHUHTA.

29. 'eHoMm uenoBeKa U MEPCOHATM3UPOBAHHAS MEIHUITIHA.

30. 'eHOM MUTOXOHAPUI U MUTOXOHIPHATILHBIE OOJIC3HU.

31. Merarenomuka. CoBpeMeHHbIE NpejcTaBieHus. Mictopus ctaHoBiIeHNs U pa3BUTHSL.
32. ®dapmakoreHomMHKa. McTopusi cTaHOBJIEHUS U TIEPCIIEKTHUBBI.

33. MertareHOMHBIN aHanu3. Buasl aHanu3a, npeMMynecTBa U HEJOCTATKHY.

34. 3ameienue crapeHusi. Posb MUTaTeNbHBIX BEIIECTB U MUKPOOHOTHI B MOAYJISLIUU
SMUT€HOMA.

35. buonH(popmamoHHbIE TIOJX0/1bl HYTPUT€HOMHUKH, METar€HOMa KUIIIEYHOH MUKPOOUOTHI U
AKCIIPECCUU T€HOB B MUKpOOHOME.

36. 'eHOMHBIN UMIPUTHHT, KaK IPUMEP AIMUTE€HETUUYECKON HACIIECTBEHHOCTH
[IpenMnIaHTaIIMOHHBIN reHeTHYECKU CKpUHUHT AMOpuoHa rpu IKO.

37. Cubupckre HaydHbIe HIKOJIBI M HAIIPABJICHUS UX UCCIIEIOBAaHUN B 00JIaCTH FeHETUKU
MHUBUAYAIBHOTO Pa3BUTHS.



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

39. Teopun u monenu crapeHus. VIcTopust 1 COBpEMEHHOCTb.

40. CoBpeMeHHas TMarHOCTUKA HACIEICTBEHHBIX 00JIe3HEH.

41. I'eneTn4ecKoe TECTUPOBAHUE U AITHYECKHUE MTPOOIEMEI.

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

43. Ponb HacleACTBEHHBIX (DAKTOPOB B pEaKIMK OPraHu3Ma Ha JIEKapCTBEHHBIE 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. beccmeprublie kietku Hela.

49. lletn Tpex poauTesnei — peneHne npoosieMbl 1ehEKTHBIX MUTOXOHIPHA.

50. Pa3Butue npenacraBieHuii o reneTnke UMMyHorio0ynuHoB U TKP.

51. 3nauenue HLA-TunupoBanusi B MEUIIUHE.

52. T'eHeTnuecKOe TECTUPOBAHUE TP PAKE MOJIOUHOM JK€JIe3bl: EPCIEKTUBBI U ITUUECKUE
poOIEMBI.

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. MonekyssipHas reHeTHKa B KpUMUHAIUCTHUKE.

57. I'enetnueckas nacnopruzauus. [Ipo6iieMbl U epCcreKTUBHIL.

58. Otudeckue npoOIeMbl MPUKIAAHBIX T€HHBIX TEXHOJIOTHII.

59. buoatnueckue npodaemsl npoekta «I'eHoM yenoBeKay.

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



