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l. Hean 1 32124y TUCHUTTHHBI.

Heab: dbopMupoBaHue LEIOCTHOTO MPEACTABICHUS O CTPYKTYpE, OCHOBHBIX 3Tamax u
perynsnuu 0MocuHTe3a HHPOPMAITMOHHBIX MAKPOMOJICKYI.

3agaun:

- (dopmupoBaHHE CHUCTEMBl 3HAaHUH 00 OCOOCHHOCTSAX CTPOCHUS W
MH(OPMALIMOHHBIX MAKPOMOJIEKYJ U 00 SKOT€HETHUECKHUX acleKTaX MyTareHes3a;

- U3y4eHUE CTPYKTYpHO-(YHKIIMOHATBHOW OpraHu3aldyd TeHETHYECKOTo armapara
KJIETOK M MEXaHH3Ma pean3alii HacJaeICTBEHHOM nH(opmanuy;

- (¢GopMUPOBaHHE COBPEMEHHBIX TPEACTABICHUH O MEXaHW3MaX COXpPaHEHHS U
pealM3allud TeHEeTHYeCKOM HHQOpMAIMK Yy pPa3HBIX TPYIN OPraHU3MOB - pEIUIMKAIUH,
penaparuu, TPAaHCKPHITIUN U TPAHCIISIIHHN;

— (hopMHpOBaHHE TEOPETHUUECKON M MPAKTUUECKOW OCHOBBI ISl TIyOOKOTO MOHUMAHUS
CBOWCTB HBOW NPUPOJIbI U €€ 3aKOHOMEPHOCTEH.

CBOWCTB

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas muctmmuimHa b1.B.12 «MHpopManmoHHbIE MaKpOMOJICKYJIBL: CTPYKTYpa,
(GyHKIMHM, CHHTE3 HYKJICHMHOBBIX KHCIOT» OTHOCUTCS K YacTd, (GOpMUPYEMOH y4aCTHHKAMHU
00pa3oBaTeNbHbIX OTHOIICHUN

2.2. Jlns w3ydeHus: NaHHOW y4eOHOW AMCHUIUIMHBI HEOOXOIUMBI 3HAHHS, YMEHHS W
HaBbIKK, (OpMUpPYEMbIC MPEALISCTBYIOIMMU AUCHUILIMHAMEU: «OpraHuyeckas XuMHs,
«buoxumusny, «®usnonorus pacreHuity, «I'enerukay, «MonekymnspHas OMOIOTUN.

2.3. Ilepeuenp MoCHEenYIOMMX Y4€OHBIX AUCIMIUINH, AJS KOTOPHIX HEOOXOIUMBI 3HAHHS,
YMEHHSI W HaBbIKH, (OpMHpPyEeMbIe JaHHOH YYeOHOW IUCIUIUTMHON: «BHOTEXHOJIOTHS
pacteHuii», «OCHOBHbIE MeTabOIMYECKUe MYTH M WX perynauus», «buoxumus u dusmonorus
BTOPUYHOTO MeTabom3May, BeinoiaHeHue BKP.

I1l.  TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCHUITJIMHBI
IIporiecc OCBOEHHs AMCUUIUIMHBI HampaBlieH Ha (OpMUpOBaHHE KOMIIETEHIIMH B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampaBneHuro moxaroroBku 06.03.01
«buonorusy», npopuis «buoXUMU»:
[IK-1: CnocobeH npuMeHSTh Ha MPAaKTUKE TEOPETHUYECKHE OCHOBBI M 0a30BbIE METOJbI
OMOJIOTHYECKON XUMHH, T€HETHKH, MOJIEKYJISpHON Omonoruu, GpU3UOIOrMM U OUOTEXHOJIOTHUU
pacTeHHil.

Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘lel-ll/lﬂ no TMCHUIIJIMHE, COOTHECCHHBIX C
HHIAXKATOPpAaMH JOCTHKCHUS KOMIIeTeHIUii

Komnerenuusi HNupukaropsl Pe3yabTaThl 00yyeHUs
KOMIIeTeHIU
TIK-1 WK rxc 1. 3HaTh: - OCOOCHHOCTH CTPOCHHS HYKJIEUHOBBIX
CrnocobeH npuMeHSTh Ha | 3Haer teoperuueckue | kucnor (JHK u PHK);
MPaKTHKE TEOPETHUYCCKHE | ocHOBEI  GHOTOrHYecKkol | ~ OCHOBHBIC IPHHIMITE! XDAHEHHUS 1 MEXaHH3MBI
OCHOBBI - Ga30BBIE | ppyporie eHETHKI peanu3aliy HacJeICTBEHHON HH(POPMAIINH;
METOIbl  GHOIOrHYeCcKoit ’ 3 > | - (yHmaMeHTaNbHBIE TIPUHIMIBL  PETYJISIHUH
MOJIEKYJIIPHON OHOJIOTHH, NPOIECCOB  PCIUIMKAIMK, TPAHCKPHUIILIMK |
XM, | LOHOTL | o oTexmonorum ¥ | TPAHCIALNH;
MoIleKynapHofi Gnonorny, . | - DOpUYMHBI  TOBPEXKIEHHA W  CHCTEMBI
¢usnonornu u | Qusnorornn - pactemmii, BOCCTAHOBJICHNS TEHETHIECKOH MH(pOPMAIHH
GHOTeXHONOrHH pacTenuit. | 0a30BbIX MCTOJIOB | Yyerp: - BBIABAATH B3aUMOCBA3b CTPOECHHUS
UCCIIe0BaHUH. OHOTIONIUMEPOB  C  BBIIOJNHACMBIMH  HMH
(OYHKIUSIMH;
- IPUMEHATh Ha TPAKTUKE 3HAHHS O CTPYKTYpe
1 QYHKIMSIX OMOMIOTUMEPOB;




- aHaJU3UPOBATh NAHHBIC SKCIEPUMEHTAIBHOMN
paboTEHI.

Bnagets: - TepMuHosoruei mo teme Kypca, u
HaBBIKAMU  CAMOCTOSATENBHOH  paboThl ¢
JOTIOJTHUTENBHOM JIUTEPATypOil, B TOM 4YHCIIE C
MEPUOIUYECKONM  HAy4yHOU  JHTEepaTypoll U
ANIEKTPOHHBIMH CPEICTBAMHU HH(DOPMALIUH.




IV. COILEPXAHHUE U CTPYKTYPA JUCIIUIIJINHBI

O0bem AUCHHUIIIMHBI COCTABJIACT 2 3a4eTHBIX CAUMHHUIIBI, 72 4yacCcoB, B TOM 4YucCJjie 0,20 3adyeTHad ¢auHuIa, 7 yacoB Ha 3ayeT.

N3 aux PEAINIYETCA C UCIIOJIB30BAHUEM 3JICKTPOHHOI'O o6yquI/15{ 1 JUCTaHIIMOHHBIX O6paSOBaTeJ'IBHBIX TexHoyoruii 15 vacos.

®opMa NIPOMEKYTOUYHOM aTTECTAIUU: 3a4CT.

4.1 CopepxxaHue OMCUUILIMHBI, CTPYKTYPMPOBAHHOE IO TeMaM, ¢ YKa3aHHMeM BHJAOB Y4eOHBIX 3aHSITHUI M OTBEeJIEHHOI0 HAa HMX
KOJIMYeCTBA aKA/IeMHYECKUX YACOB

Ne Paznen nucoumiinHbl/ TEMA g Buner yueGHOI paboThl, dopMma TeKylIero
n/n $ | BKIIOYAs CAMOCTOSTE/IBHYIO paboTy 00yJarommxcsi , | KOHTPOJIA
= E MPAKTUYECKYIO MTOJATOTOBKY U TPYIOEMKOCTh ycneBaemMocTu/
£ 2 (B yacax) ®opma
o g NPOMEKYTOYHOM
- KonrakTHas paboTa npemnogaBares ¢ =
= o 8 arrecTanuu
=) o0y4armuMucs =
& 2w S (mo cemecTpam)
S = "«
e s = =) S
5 ‘-; ; £ Jlexknusi | Cemunap/ KoncyabTanust 58
g = = TpakTH4ecKoe, g s
Z| 3 : = 6 z S
Q o JabopaTopHoe =
O & = = 3anaTHe/ S
1 2 3 4 5 6 7 8 9 10
1 TectupoBanue.
o Konnoksuym.
Paznen 1. Opranu3anusi reHeTH4ecKon Pelmere Sayl\;q
undopmanuu B sape. Permmkanus JJHK. Tema | 7 11 4 4 - 3 Z[OKJ'I&I[I[ ’
1.Ctpykrypa u opranuzanug JIHK B aape. ’
PYKTYP P st /L P MIPE3CHTAINS TI0
TEME.
2 Pazgen 1. Opranuzarust TeHETHUECKOU TectupoBanue.
unpopmanuu B siape. Perummkanus JJHK. Tema 71 75 2 2 0,5 3 Pemenue 3anau.
2. Permukanus JTHK. KosutokBryM.
3 Pasnen 2. Penmapanus nospexaenuit JIHK. 7 7 2 5 3 KomnnokBuym
Tema 1. Cucrembl pemnapanuu  JIHK.




DKCUM3UOHHAS pernaparius.
4 Konnoksuym
. TectupoBanue.
Pasnen 2. Penapanus nospexnenuii JTHK.
5 pal PO A 71 95 3 0,5 4 Pemienue 3anau.
Tewma 2. PexkomOuHaIIMOHHAS periapartus.
Hoxunan, npe3eHTanus
10 TeMe.
5 Kosnoksuiym.
Pa3nen 3. Ctpykrypa u kiuu PHK. Tema 1.
8 PYKTYpa 1 QyHKLL 71 85 2 0,5 4 Pemienue 3anau.
Tunel PHK u nx pacnpocTpaHeHHOCTb. T
eCTHPOBAHHE.
6 TectupoBanue.
Paznen 4. Tpanckpumnuus u nporeccuur PHK. 7 7 5 3 [TuceMenHbI
Tema 1.9Tansl TpaHCKPUIILIUH. orpoc.
Pemenne 3anau.
7 Paznen 4. Tpanckpumnuus u nporeccunr PHK. v v 5 ) 3 Kommoxksuym
Tewma 2. Crutaiicusr u npoueccudr PHK. TectupoBaHue.
8 Paznen 4. Tpanckpumnius u nporeccunr PHK. KomnoxBuym.
Tema 3. Perumukamnus PHK ¢ o6pa3zoBanunem 71 75 2 0,5 3 TecTupoBanue.
JAHK. Pemenue 3amau.
4.2 T1naH BHeayIUTOPHOIi CAMOCTOSITEIbHOI PadoThl 00Y4alOLIMXCSI N0 AUCHHILIIHHE
CamocrosTenpHast padoTta 00yyaromuxcs YuebHo-
MCTOAHNYCCKOC
OrneHoyHoOE
Cemectp| Haspanue pasnena, Temsl . Cpokn  |TpymoeMKocTs o0ecrieyeHue
Bun camocTosaTenbHOi paboTsl CPENCTBO .
BBITIOJTHEHUSI (uac.) CaMOCTOSITEIIBHOU
paboThI




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
o METOANYECKOE
Cemectp| Haspaune pasgena, Tembl ) Cpoki  |Tpyroemkocts| oo THOC 1 oGecneueHe
Bug camocTosiTensHOM paboTh CPENCTBO o
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
N3yuenue  TeopeTMdeckoro - marepuanra o  TeMe  C YeHnos I0.C.
UCTONB30BAaHUEM  TEKCTa  JIEKUUMH W JONOJHUTEIHHOH Baenenne B
JIUTEPATYPHI. CaMocToATENEHOE ~ M3Y4EHHE  BOIPOCOB: Tectuposanue, |ICTOTHYIO
Pasnen 1. Opranusanms «denarypamust u penarypanus JJHK», «[IpepsBUCTBIE T€HBD», KoJLI0KBIyM Grornoruio;
FEHETUYECKON «IHK-coepxamue Bupycsl U parm», «OcoOOEHHOCTH CTPYKTYPBI Pemene " |Konnues AC,
7 nHpopMaIuu B sape. u ¢pyaxauit JJHK MuToxonapuit 1 xjioporuiactoB», «l'eHoMHas 1-3 3 CeBocCThsIHOBA
Perukanus JJHK. Tema  |Aaktunockonusy. [loaroropka TOKIALoB C Mpe3eHTALUEH IO ) 3ajad. I'.A.
1.CtpykTypa 1 YKa3aHHBIM T€MaM. Joknan,  |Monexynspuas
opranuszarus JIHK B spe. TIpE3CHTAIMA |Onomorus,
10 TEME. Hyxneunossie
KHCIIOTEI OT A 10
S
IloaroroBka K NPakTUYECKOMY 3aHSATHIO C HCIOJIB30BAHUEM Tectuporanue, |Yenuos [0.C.
Paznen 1. Opranusanus KOHCIIEKTa JEKIUU U PEKOMEHyeMOM JINTepaTypbl. pelnenue 3a1auy, |Beeneunue B
FeHeTHYECKOL CamocTosTeIBHOE HM3YYEHHE TEOPETHYECKOr0 Marepuana Io KOJUTOKBHYM | K/IETOUHYIO
7 uH(OPMALIHH B SIpeE. BonpocaM «OcoOeHHOCTH PEIUTMKAaTUBHOTO anmapaTa (ara T4y, 4-5 3 iHOHOFHIOA c
Penmuxarmus JIHK. Tema 2. «MeXaHM3MBbl ~ KOPPEKIMM  OIMHOOK MpU  PEIUIHKAIIIN», CZ::::;H(;B;F A
Penmxamms JTHK. «Crtpoenne Tenomepubix otgenoB JIHK, ocobenHoctn wux A
PEIUTHKALH D MonexyiapHas
OHOJIOTHS;
IMoaroroBka Kk NpakTHYECKOMY 3aHSATHIO C HUCIOJIb30BAHUEM Komnoksuym. |Yenuos O.C.
Paspnen 2. Penapa]_u/l;[ KOHCIEKTa JICKIUN u PEKOMEHAYEMOU JIUTEPATYPHI. Beenenue B
nospexaenuit JJHK. Tema CamocTosTenbHbIH pa3bop BOIPOCOB: « KOHTponvL HaIpaBJICHHS KﬂeTO‘IHyf?
7 1. Cucrems! penaparun penapanuy  HECOBEpIICHHBIX Tap OCHOBaHUK», «OMHUOKH 6-8 3 gl/(l)(:ll::lrel/:o[; c
.C,
JIHK. DKcIu3uonHas penapaTUBHOTO CHHTE3a U (JEHOTHIIBI MyTaTOPOBY. o A
pernapanus. MounekynspHas

OHOJIOTHS;




CaMocTosiTeNbHAs paboTa 00yYarOIIMXCS Y4eOHo-
Orerounoe METOIUYECKOE
N OKH OEMKOCTh
Cemectp| Haspanue pasnena, Temsbl Cp Tpyn obecrieueHue
Bun camocTosTenbHO# paboTh CpEenCTBO o
BBITIOJTHEHHS (gac.) CaMOCTOATEIBHON
paboTHI
[ToaroroBka K MpakTHUYECKOMY 3aHATHIO C HCIOJIB30BAaHUEM KommoxkBuym |YeHnros 10.C.
KOHCIIeKTa JIEKIIUN U PeKOMEeHayeMo iuTepaTypsl. [loaroroska Tectupopanue. |BBeneuue B
Pa3nen 2. Peljapaunﬂ JIOKJIaJI0B C ITPE3EHTALMEN 10 3alaHHBIM TEMaM. Pemenue 3amay. |KICTOIHYIO
7 noBpexnennit JIHK. Tema 9-10 4 Jlokma 6uosnoruio;
- b
2. PexoMOuHaIMOHHASA Konuues AC.,
IPE3EHTaNM 110
penapanus CepocthanoBa I'.A.
: TEME. M
OJIeKyISIPHAsI
OUOJIOTHS;
[ToaroroBka K MPaKTHYECKOMY 3aHATHIO C MCIOJb30BAaHHUEM Komnoksuym. |Konuues A.C.,
KOHCIeKTa  JIEKUMM W PEKOMEHAYeMOH  JIMTepaTyphl. Perrenne 3amau. [CeBocThanosa I'.A.
CaMocTosTeNnbHBIN pa3dop BOmpocoB: «KOMIIOHEHTHI MOJICKYJIBI TectupoBanue. MosexynsapHast
PHK», «Marpuunas PHK, wundpopmaunonnsie PHK, Ouonorus,
tpa"cnoptasele PHK», «Karanutuyeckas PHK». Kysnenos  Bn.B.,
Pazzen 3. CtpykTypa u gyi"HeHOB }?“BA
OMaHOB A.
¢ynkuuu PHK. Tema 1.
7 T PHK 11-12 4 MonexynspHo-
HIIbI 1 ux TeHEeTHYCCKHe u
pacnpoCcTpaHEHHOCTE. L —p—
METOAbI B
COBpPEMEHHOM
Omonoruu pacTeHuit
Hyxneunossle
KHCIIOTHI OT A 110 4.
[ToaroroBka K MPaKTHYECKOMY 3aHATHIO C MCIOJb30BAHHUEM Tectupopanue. |Konnuen AC,
Pasnen 4. Tpanckpumuus u [KOHCTIEKTa  JeKIun 1 PEKOMEHyeMOi  JITepaTyphl. ITucemennsii |CeBocTbaHoBa I.A.
7 npoueccnnr PHK. Tema CamocTosTenpHblii  pa3bop  BompocoB  «lIpomoTopel  © 13-14 3 omnpoc. Mouexyisipaast
1.5 sHxaHceps», «TATA-Ooke». Pemenue 3aau. Guonorus;
.JTanbl TPAHCKPHUIILUH. Hykrensonbie

KHCJIOTHI OT A 110 S1.




CamocrosTenpHast padoTa 00yJyaromumxcs

VYuebHo-

o METOJINYECKOE
Cemectp| Haspanue pasnena, Temsbl Bii1 caMOCTOSTEBHOI paGOThI Cpokn  |TpymoeMKocTs CHZH(:;I;EG obecrieueHue
p BBIIIOJTHEHMS (uac.) pea CaMOCTOATEIHHON
paboTHI
[ToaroroBka K MNPaKTHYECKOMY 3aHATHIO C HCIIOJb30BaHUEM KommoxBuym |Konuues A.C,
Pasnen 4. TpaHCKPUIINSA H|copcriexta  jekumM U PeKOMEHAyeMoil  JMTEpaTyplL. Tectuposanue. |CeBocthanosa I'A.
7 npoueccur PHK. Tema 2. |Camocrosrensrprii pa3dop  BOIPOCOB  «DHIOHYKIICA3bI 15-16 3 Moznexysipaast
CrunalicuHr ¥ IpOLIECCUHT  |crtaiicunray, [Ipoueccunr PHK y npokapuoT. Ouosorus;
PHK. Hykieunosble
KHCIIOTHI OT A 110 4.
[ToaroroBka K MPaKTHYECKOMY 3aHATHIO C MCIOJIb30BAaHUEM Komnoksuym. |Konuues A.C.,
Pazgen 4. TpaHCKpUIILKS Y |KOHCIEKTa ~ JEKOMH M PEKOMEHAYeMOW  JIMTepaTyphl Tectuposanue. |CeBocThsiHoBa I A.
7 MIPOLIECCUHT PHK. Tema 3. |CaMocTosTeNnbHBINA pa3dop BOMPOCOB «['€HOM pPEeTpOBUPYCOBY, 17-18 3 Pemienue 3agayd. MosexynsapHast
Perumkamus PHK ¢ «Crpykrypa perpoBupycHoit JIHK». «(+)-PHK coxnepxamiue ) Jlokua, Gromnorus;
ppommen T [TIE S| o R conpuame A

OO6muii 00beM CaMOCTOSTEITLHOM PaOOTHI TTO TUCIUIUIMHE (Jac) — 26

N3 HUX 00BEeM CaMOCTOSTEIBHOW pPabOThI

AUCTAHIIMOHHBIX 00Pa30BaTeJbHbIX TeXHOJI0THIl 14 (yac)

¢ HCIOJBb30BAHHMEM JJICKTPOHHOIO Oﬁy‘leﬂl/lﬂ H




4.3 ConepixaHue y4eOHOTr0 MaTepuasa

Pazgea 1. Opranu3anus reHerndeckoii ungopmanum B siape. Pemumkanus {HK.

Tema 1.Ctpykrypa u opranm3anus IHK B sigpe. Komnonentst monexynsl JTHK u
coequHsAomue ux xumudeckue cBasu. JIHK sykapuor, nmpokapuor u BupycoB. CrnupanbHas
crpykrypa JHK, anerepnatuBHble (opmbl aBoiinoi cnmpanu. [lomumopdusm JTHK.
Henarypauust u penarypauus [IHK. YHukanbHble M NOBTOpSAIOIIMECS MOCIEA0BATEIbHOCTH
JHK. CtpykTypa NpoKapHOTHYECKHX U DYKAPUOTHUECKUX I'eHOB. IIpepbIBUCTBIE T€HBI. DK30HbBI
u uHTpoHsl. Kiacrepsl u nostropel. CareuutHas JHK. OTiauuus cTpyKTypbl T€HOMOB MPO- U
sykapuoT. JIHK-comepkamme Bupycsl u (aru. OcoOeHHOCTH CTpYyKTyphl U ¢ynkuuii JJHK
MUTOXOHJIpUH U XJjoporutactoB. Mcnonb3oBanue rubpummzanuu JIHK mns maentuduxanum
BUIOB, Au(QepeHIraniuy BHYTPUBUIOBBIX pPA3IMYMid U OTHENbHBIX ocobeil. ['eHOoMHas
naktuiockonus. CTpykTypa XpoMaTHHA. [MCTOHBI M HETMCTOHOBbIE O€IKHM XpOMaTHHA.
CtpoeHune HyKJIEOCOMBI. Y POBHM KOHJEHCAIIMHA XpPOMATHHA.

Tema 2. Pemnmukanmsa JIHK. OcnoBuble npunuunel pernukanuu JHK. I'pynmsr
(dbepMeHTOB, Y4aCTBYIOIINX B rnpouecce peIUTMKauuu JHK. OcobenHoctu
perunkanuukonsueBblx  JIHK.  OpnHonampaBneHHas U JAByHanpaBlIEHHAas — PEILIMKALUA.
Perumkonsl. @opMupoBaHue perIMKaTUBHON BUJIKH. benkoBbie (akTopbl permukanuu (OemKu-
DnaA, DnaB, DnaC u ap.). AHK-nomumepaspl. KoopaunupoBanue cuHTe3a BeAylledl u
otcraronieit nemnei. ®parmentsl Okazaku. Jlurassl. Ununmanus u snmonramus perumkanuu JHK
y o9ykapuoT. OcoOeHHOCTH peruiMKaTuBHOro ammapata ¢ara T4.TouHocte M OMIMOKH
peruMkanuy. Mexanu3mbl Koppekuuu omubok. CXOACTBO Hayaja peruIiMKaluy y IpOKapuoT U
Bupycos. IIpaiimocoma. Ctpoenue TenomepHnbix otaenoB JJHK, ocobeHHOCTH UX perIuKaum.

Pa3nen 2. Penapanus nospexaennii JHK.

Tema 1. Cuctremnl penapanuu JHK. Dxcuusuonnas penapauus. [Ipuunnel ommu6ok
npu cunrese JIHK. Tunsl noBpexnenuii B crpykrype JIHK (oxucnenue, nezaMuHuUpOBaHUE,
QIKUJIUpOBaHKUE, 00pa3oBaHHWE THMUHOBBIXJUMEPOB, amypuHuzaius). CucTeMbl penapanuu
JHK. Pemaparus myreM NOpsiMOTO BOCCTAHOBJIEHUS HCXOJHOM CTPYKTYPBI. ODKCIU3HMOHHAS
penapanus- penaparus myTeM 3aMeHbl MOAU(PHUIIMPOBAHHBIX OCTATKOB. CHCTEMBI HKCIIU3MOHHON
penaparuu E.coli. MeTtunaspl u rimko3mnassl. CriocoObl SKCIU3UOHHON pernapaiy B KIETKax
miekonuTaonmx. OmUOKM penapaTuBHOrTO CUHTE3a U (EHOTUNBl MyTaTopoB. KoHTponb
HaIpaBJIEHUs perapali HECOBEPIICHHBIX Tap OCHOBAaHUH.

Tema 2. PekomOuHannonHasi penapanusi. CucteMbl peKOMOMHAIIMOHHONW penapanuu
E.coli. SOS-cucrema. Cructembl penapaiuu 3yKapuoTHUECKUX KieTok. HecrermanusupoBanHast
CUCTEMA penapaluy ABYXIENOYEUHbIX Pa3pbIBOB.

Pa3nea 3. Crpykrypa n pynkuun PHK.

Tema 1. Tunst PHK m nx pacnpocrpanennocts. Komnonentsr moisekynsr PHK.
Matpuunas PHK (MPHK). IlepBuunast ctpykrypa u ¢yHkuuonanbHbele obOnactu nenu MPHK.
Tpexmepnas ctpykrypa MPHK. MHdopmaronHble pubOHYKICONPOTEUIHBIE YaCTHIIBI BBICIINX
sykapuoT (uHopmocomsl, i MPHII). Tpancnoptaast PHK. Tunsr pu6ocomusix PHK (pPHK).
[lepBuunas u BropuuHas cTpykrypa pPHK. Kondopmaunonnas mnoasmwxknocts pPHK.
Tpernunas crtpykrypa pPHK. Tumnsl perymaropusix PHK. Mansie PHK. HuaktuBanus
JKCIpeccud TeHOB ¢ mnomomsio aHtucmbicnoBoid PHK. Perymsropusie PHK Oakrepuii.
MuxkpoPHK. PHK-untepdepenuus. Karanutuueckas PHK.

Pa3nen 4. Tpanckpunuus u npoueccunr PHK.

Tema 1.9Tanel Tpanckpunuuu. [Ipomoropsl u sHxaHcepsl. Tunsl PHK-nommmepas,
0COOEHHOCTH MX CTpoeHHs U (yHKIMOHMpoBaHMA. DPakTOpbl TpaHCKpunuuu. T1BP -
yHHUBepcaitbHbIN (hakTop TpaHcKkpunuuu. TATA-6oke. Mnunumanus tpanckpuniuu. Cunres PHK
Ha matpuue [JHK - snonranus tpanckpuniuu. TepmuHanys TpaHCKPUILMKU U OTJEJIECHUE LEnel
PHK.

Tema 2. Cnnaiicunr n npoueccudr PHK. Caiitel crinaiicuira siiepHbIX T€HOB. Y4acTue
MssPHK B cmmaiicuare. Cruaiicocoma.  ABTOCIUIAMCHHT.  AJIBTEpHATUBHBIA  CIUIAMCHUHT.
Cmnaiicuar TPHK. DOnnonykneassl craiicunra. Pacmieruienne u  snurupoBanue TPHK.



Ob6pazosanue pPHK. Ilpoueccunr PHK y npokapuor.

TPAHCKPHUIILIUSL.

Tema 3. Peruiukanuss PHK ¢ oopa3zoBanuem AHK. I'enom perpoBupycoB. CTpykTypa
perpoBupycHoii JIHK. CrocoOsr perumnkanuu renoma PHK-comepkamux BupycoB. OOparHas

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKHUX 3aHATHI M J1a00OPaTOPHBIX padoT

Ne Ne HaunmenoBanue TpyaoemkocTb Ouenounsie | dopmMupyembie
n/H | pa3aenaa CeMHMHAPOB, (uac.) cpeacTsa KOMIIeTEHIIU U
U TeMbI NMPAKTUYCCKUX U Bcero N3 Hux (MHIMKATOPBI)*
JIa0opaTOPHBIX padoT | yacos NpaKkTu4yecKas
NMOJIT0TOBKA

1 2 3 4 5 6 7

1 |11 VYHuKanbHBIE U 2 TectupoBanu IK-1
HOBTOPSIOLINECS e. Perenue MK 114
MTOCIIE0BATEIEHOCTH 3amad.

JHK, CtpykTrypa Komnoksuym
XpOMaTHHa. -

2 |11 JHK-conepkaiue 2 Jloknan, MK-1

BUPYCHI 1 (haru. HPEe3eHTALHS UK K 1.1
o TEME.

3 |12 Munnuanus 1 3JI0Hranus 2 TectupoBanue MnK-1
perummkaiun - THK  y Pemenne HJIK 1.1
9YKapHOT. sanad.

KoyutokBuym

4 |21 Bugsl HOBPEXACHUM 2 KonnoxkBruym ITK-1
JTHK. EcrecTBeHHbIi, MK pc 1.1
XUMHYECKUN 51
paauanuOHHbBIN
MyTareHes3, 3Ha4eHHUE JJIs
9BOJIFOIIHH.

5 122 HecnenuanusnpoBanHas 1 KosutokBrnym IK-1
cucrema penapanyn Tectuposanue HJIK ke 1.1
JIBYXLIETTOYEYHBIX Peuenue
Pa3pBIBOB. 3ajad.

6 |22 Bonesnn penaparuu 2 Jloxma, nK-1
JIHK. Tpe3eHTanus HUAKIIK 1.1

110 TEMC.

7 131 Tunsl PETYJIATOPHBIX 2 Komnmoxsuym IK-1
PHK. Mamsie PHK. TectupoBanu HJIK ke 1.1
WNnakTtuBanus e.
9KCHPECCHH  TE€HOB  C Pemenue
MTOMOIIBIO 3ajad.
aHTucMmbicsioBoil PHK.

8 |41 OcobenHocTH 2 TecTupoBanu IK-1
TPaHCKPHIIIIUH y e. HJIK 1.1
3YKapuoT. [TucrMeHHbI

i ompoc.
Pemenue
3ajad.

9 (4.2 ITpupoansie 2 Komnoxksuym MnK-1
HCHHTETHYCCKUE TectupoBann HJIK 1.1
prOO03UMBI (HYKIICO3UMBI, e.

MHHHU3UMBI) U
MEPCIEKTUBBI




I/IXI/ICHOHBSOBaHI/IH) .

10 | 4.3

PerpoBupycel.  Bupycsl
“MMyHOAepHUIHTa

YEJIOBEKa, IOAXOJBI IS
60pr0OBI ¢ HIMU. Bupych
rpumma.  OHKOTCHHHBIC

Konnoksuym
TectupoBanu
e. Pemenue
3amad.
Joxmnan,

BHUPYCHI.

Mpe3eHTaIUS
10 TEME.

K-1
MK pxc 1.1

CTYAeHTAaMH B PaMKaXx caMocTosATeJbHO# padotsl (CPC)

4.3.2. Ilepeyenb TeM (BONMPOCOB), BHIHOCHMBIX Ha CaAMOCTOSITEJIbHOE H3y4YeHHe

Ne ni/m Tema 3ananue dopMmupyemas NAK
KOMINeTEHIIUs
1. Paznen 1. Opranmsamusa | CamocrosTenbHOe IK-1 HIIK g1
reHeTHYECKON A3y4YeHUe BOIIPOCOB:
I/IH(bopMauI/m B sape. «Jlenarypanus u
Permkanus JIHK. Tema | PeHaTypamus JHK»,
1.CTpykTypa n «IIpepBIBUCTEIE TEHEBD,
opraumsauus JJHK B «JHK-coepxariue BUPYChI
sIpe. u ¢army, «OcobeHHOCTH
CTPYKTYphl ¥ (YHKIUH
JHK  MuToxoHmpuii u
XJIOPOILTACTOBY,
«"eHOMHas
JAKTUIIOCKOIIHS.
[loxroroBka IOKIATOB C
npe3eHTanuei o
yKa3aHHBIM T€MaM.
2. Paznen 1. Opranu3arus CaMocTosTeIIbHOE I1K-1 MK k1
TE€HETHYECKOM W3YYEeHUE TEOPETUIECKOTO
WHQOPMAITUH B SZIpE. MaTepuaia II0 BOIPOCaM
Permukanus JIHK. Tema | «OcobeHHOCTH
2. Pennukanus JHK. PEIUIMKATUBHOIO ammapaTa
¢dara T4», «MexaHU3MBI
KOpPpeKLUH OIIHOOK TIpU
permukanun», «CTpoeHue
TEJIOMEPHBIX OTJIEIIOB
JAHK, ocobermnoctn ux
PETUIMKALIAN)
Paznen 2. Penapanus CaMOCTOSTENBHBIH pa3oop [IK-1 WK k1
3. nospexaenni JHK. BonpocoB: « Kontpoins
Tewma 1. Cucremsr HallpaBJIeHUs perapanun
penapanuu JHK. HECOBEPILICHHBIX Nap
OKCIM3UOHHAS OCHOBaHMI», «OIINOKH
pemnaparusi. penapaTUBHOTO CHHTE3a U
(EHOTHITBI MYTaTOPOBY.
Paznen 2. Penapanus IloaroroBka dOKJIAIOB C [IK-1 WK k1
nospexaeHni JJHK. Ipe3eHTanuen 1o
4, Tema 2. 3aJaHHBIM TEMaM.
PexombOuHanmonnas
penapanms.
Pasznen 3. CtpykTypa u CamocTosATeNnbHBIN pa3zoop IK-1 HIIK px 1.
5. ¢yukiuu PHK. Tema 1. BOIPOCOB: «KOMIIOHEHTHI

Tunel PHK u ux
pacnpoCTpaHEHHOCTb.

Mouekynsl PHK»,
«Marpuunas PHK,




nHpopmanuonusie PHK,
TpancnoptHeie PHKY,
«Karanutuueckass PHK».

u nponieccudr PHK. Tema

BOIIPOCOB «I'eHoM

Paznen 4. Tpauckpumius | CaMOCTOSATEIBHBIN pa3oop IIK-1 HIK k1.2
u niponieccudr PHK. Tema | BonpocoB «IIpoMoTopsl u
1.9Tans! Tpanckpuniuu. | suxaHceps», « TATA-
OOKCY.
Paznen 4. Tpanckpumius | CaMOCTOSATEIBHBIN pa3oop [IK-1 HIK k1
u nporieccurar PHK. Tema | BompocoB «9HIOHYKII€a3HI
2. CrumaiicuHr u craiicuaray, [Iponeccuar
npoueccudr PHK. PHK y npokapuot».
Paznen 4. Tpanckpumius | CaMOCTOSATEIBHBIN pa3oop [IK-1 HIK k1

3. Permuxanms PHK ¢ PETPOBHUPYCOBY,
obpazoBanuem JJHK. «Ctpykrypa
perpoBupycHoi JTHK».

«(+)-PHK conepxarme
BUPYCBHI 3yKapHOT». «(-)-
PHK-conepskaiue BUpPYCHI.
PabmoBupycsl. Bupyc
TPUIIIAY.

4.4. MeTtoanyecKue YKa3aHUsl 1O OPraHu3aldd CaMOCTOSATEJbHOH PpPadoThI
CTYeHTOB

CaMocrosiTenbHasi padoTa CTYACHTOB SIBISIETCSI COCTAaBHOM 4acThio y4eOHOro mporecca u
UMeeT LEeNbI0 3aKpelyIeHue W YIayOJieHHWe TIOJYyYEeHHBIX 3HAHMM M HAaBBIKOB, IOHCK U
npuoOpeTeHre HOBBIX 3HAHWH, a TaK)Ke BBHIMOJHEHHE YYEOHBIX 3aJaHWi, MOJITOTOBKY K
NPECTOSIINM 3aHATHAM, 3a4€TaM U SK3aMeHaM.

JUia opraHuzalnuyM CaMOCTOATEIbHOW paboThl mo aucuuiuinHe «buoxumus pacteHuii»
UCTIOJIBb3YIOTCS CeyroIue GOpMbl CAaMOCTOSTEIbHON YueOHOH paboThI:

- PaboTa Haj KOHCTIEKTOM JIEKIUH.

- [Ton6op, n3yueHue, aHaau3 peKOMEHJOBAaHHON JINTEPATYPHI.

- CaMocTosTeTbHOE H3yUeHHE OTACITBHBIX TEM, aparpagos, He U3JI0KEHHBIX B JICKIINH.

- IloaroroBka K MNPakTHYECKOMY 3aHSTHIO COCTOMT B TEOPETUYECKOH MOJIrOTOBKE H
BBITTOJIHEHUH MTPAKTUYECKHUX 33/1aHU (pelIeHne 3a1a4, OTBETHI Ha BOIIPOCHI U T.11.).

- [lonroroBka K TECTUPOBAHUIO.

- [ToaroroBka k pemeHuro 3aaad.

- [lonroroBka Kk 3auery.

Iucomennvie pabomul. JIns v3ydeHUs] Te€M, HE HU3JIOKEHHBIX B JIEKLIUHU, PEKOMEHIYETCS
UCIIOJIb30BAaTh OCHOBHYIO M JIOTIOJIHUTEIBHYIO JIUTEPATYPY, a TAK)KE UCTOUHUKH, HAlICHHBIE TTPH
NOMOIIM WH(OPMAIIMOHHO-CIIPABOYHBIX M TMOWUCKOBBIX cHUCTeM. [y 3aKperuieHusT Marepuaa
peKOMeH/ayeTcs  JlenaTh KpaTKMe KOHCIEKThl 10 Teme. B paMkax  IUCHMIUIMHBI
«H(pOpMaIIOHHBIE MaKpOMOJEKYIBI: CTPYKTYpa, (YHKIWH, CHHTE3 HYKICHHOBBIX KHCIIOT)
TaKkXKe MPEAYCMOTPEHO BBINOJIHEHHE NHCbMEHHBIX padoT MO BONpPOCAM, BBHIHECEHHBIM Ha
caMocCTosITeNIbHOE n3yueHue. KauecTBo BhIMOIHEHHON paboTHI OLIEHUBAETCS B X0OZ€ 00CYKASHUS
JIAHHBIX BOIIPOCOB MPHU MTPOBEJICHUH KOJUTOKBHYMa IO COOTBETCTBYIoMIEH TeMe (cm. 1. 4.3.1).

4.5. IlpuMepHasi TeMaTHKa KYPCOBBIX padoT (MPOEKTOB): HE MPEIyCMOTPEHbI YUeOHBIM
TUTAHOM.

V. YYUEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
TACIATITAHBI

a) OCHOBHAas1 JINTepaTrypa




1. Cnupun A.C. Monekynsipaas 6uonorus. Pubocomsl u 6nocunres 6enka. - M.:
Axanemust, 2011. - 496 c. (4 7k3.)

2. Yennos 0.C. Beenenue B kietounyro 6uonorut. - M.: Anbsiac, 2015. - 494 c.
(29 2K3.)

0) 10MOJIHUTEIbHAS JTUTEPATypa

1. Kornuer A.C., CeBocthsiHoBa . A. Monekymspraas 6uonorus. — M.: Axagemus, 2005.
—400 c. (59 sk3.)

2. Ky3nenoB Bin.B., Ky3nenos B.B., Pomanos I'.A. MonekynspHO-T€HETUUECKUE U
OMOXMMHUYECKHE METO/IbI B COBPEMEHHOM Onosoruu pacreruid. - M.: BUHOM. JlaGopaTopus
3HaHui, 2012. - 487 c. (4 7k3.)

3.HykiennoBbie kuciioTel. OT A 10 S [Teker] : Hayunoe u3ganue / b. Anmens [u ap.] ;
pen. C. Mromnep ; nep. ¢ annL: A. A. CunrommnHa, FO. B. Kucenésoir. - M. : bunowm.
Jlaboparopus 3Hanwmii, 2013. - 413 c. : wn., [4] B 1. wi. ; 24 cM. - bubmuorp.: c. 409-412. -
ITep. u3a. : Nucleicacidsfrom A to Z : A ConciseEncyclopedia. - 2008. ( 2 3k3.)

0) nepuoguYecKue U3IAHUS

B) CIIMCOK aBTOPCKHX METOJIMYECKHX Pa3padoToK:
r) 6a3b1 JAaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE H TOHCKOBbIE CHCTEMBI

1. Hayunas Dnextponnas bubnmoreka http://www.e-library.ru

2. UndopmanunonHas cucrtema «EquHOE OKHO JOCTyHa K 00pa3oBaTebHBIM pecypcamy
(http://window.edu.ru)

3. 9BC «IOPAWT». Anpec nocrymna: https://www.biblio-online.ru/

4. Db Wsparennckoro meHTpa «Akamemusi». Anpec poctyma: http://www.academia-
moscow.ru

5. http://www.fptl.ru/biblioteka/biotehnologiya.html

6. http://mwww.medbook.net.ru/010512.shtml

7. Coro3 006pa3zoBaTenbHbIX CallTOB - EcTecTBEeHHbIE HAYKU

8. http://tusearch.blogspot.com - Tlouck 3JEKTPOHHBIX KHHT, MyOJUKAIMA, 3aKOHOB,
['OCToB Ha caifTax Hay4HBIX 3JIEKTPOHHBIX OMOINOTEK.

9. Google Scholar —TTorckoBasi cuctema 1Mo Hay4YHOH JTUTEpaType.

10. Science Research Portal - Hayuynas mnouckoBas cucTeMa, OCYIIECTBIISIOIIAS
MIOJTHOTEKCTOBBIN TMOKCK B JKypHaJlaX MHOTHX KPYMHBIX Hay4YHBIX HM3]IaTEIbCTB, TAKHX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Umer ctatbu U JOKYMEHTHI B
OTKPBITHIX HayuHBIX Oa3ax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUME JUCHUITJIMHBI
6.1. YueOHo-1a00paTopHOE 000py10BaAHME!

Aynuropus  JUis  TIPOBENEHUS  3aHATHH  JIGKIMOHHOTO  THma:  00OpyJoBaHa
CHelMaTU3UpOBaHHON (yueOHOH) MmeOenbio Ha 25 TMOCAJOYHBIX MECT; TEXHHYECKUMHU
cpeactBamu oOyuenus: mpoektop Epson EB-X03, mocka MapkepHas; y4eOHO-HarJSLTHBIMU
nocoOusiMU, 00ECIeUBAIOLIIMMH TEMAaTUYECKHE HIUTIOCTPALMU O JUCLUHUIUIMHE: Tpe3eHTaluu
110 TEMaM TPOTPAMMBI.

Aynutopust A7 TPOBENEHUS — 3aHATHA  NPaKTHYECKOro  Tuma:  o0opyJoBaHa
crenuanu3upoBaHHol (yueOHoW) MmebOenpto Ha 10 mMmocalodyHbIX MeECT; JOCKOH MEJIOBOM;
TEXHUYECKUMHU CpefcTBaMu oOyuyeHus: mnpoekrop BenQ MSS521P  yuyeOHO-HArIsAIHBIMU
MOCOOMSIMU: TIPE3EHTAIIUH 110 TEMaM ITPOTPaMMEI.

Komnbrotepusiit  kinacc (yyeOHash ayauTopus) Ui TPYNIOBBIX W HHIMBUAYATbHBIX
KOHCYJIbTAllMi, TEKYyLIEro KOHTPOJIs M IPOMEXYTOYHONH aTTecTalluM, OpraHu3aluu
CaMOCTOSITeNIbHON paboThI: ayAUTOpHUsl 000pYyJOBaHA CIELUATU3UPOBAHHOM (yueOHOiT) Mebemnbio
Ha 20 TOCamOYHBIX MECT, JOCKOH MEJIOBOM; 00Opy/IOBaHa TEXHHYECKUMHU CPEACTBAMU
oOydenus: cucteMHbli 610k PentiumG850, morurop BenQ G252HDA-1 miT.; cucTeMHBbIi 610K



Athlon 2 X2 250, mounutop BenQ G252HDA — 8 mrt.; cuctemusiii 610k PentiumD 3.0GHz,
MoHuTOp Samsung 740N — 3 mT.; MmoHOO0K IRU T2105P — 2 mT.; cucremubiii 6510k Pentium
G3250, monutop BenQG955 — 1 mt.; cucremusiii 6mok Pentium G3250, monuTop BenQ
GL2250 — 1 mt.; cucremubiii 6siok Pentium G3250, monuTop Samsung T200 HD — 1 mT.;
cucteMHbiit 610k Pentium G3250, monutop Samsung T190N — 1 mT.; cuctemusblii 610k Pentium
G3250, monutop Samsung 740N — 1 mr.; mpoektop BenQ MX503; skxpan ScreenVtdiaEcot.
C HeorpaHWYCHHBIM JOCTYNOM K cetH MHTepHeT M obOecredeHHeM J0CTyla B JJICKTPOHHYIO
nH(}OPMaLMOHHO-00pa30BaTEIbHYIO CPEAY OpraHU3aIIH.

[Tomemenne st  XpaHeHUsT ©  OPOPUIAKTHYECKOTO  OOCIYy)XKHBaHHS  y4eOHOTO
o0opy/soBaHus: ayAuTOpUs 0O0OpYyIOBaHA CIELUAIN3UPOBAHHON Mebenbio Ha 3 MocagoyHBIX
MmecTa; HOyTOyK Lenovo I1580, mpoexktop BenQ MS521P.

6.2. [IporpamMHoe ofecrievyenme:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service
Pack 1 32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and
Standard without Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016
32/64-bit (Russian) - Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft
Imagine). Jlorosop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mist 6usneca - Cranmaptabiii Russian Edition. 250-499.
®opyc Konrpakr Ne04-114-16 ot 14n0s0ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23H0s160ps 20161 JInm.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jluniensun
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep Jluniensuu Microsoft 41059241.

Office 365 npodeccnonanbHblil TWTIOC A8 yuamuxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHnuyeckue U 31eKTPOHHbIE CPEeACTBA:
I[pe3enTaryu o BceM paszaenaM Kypca.

VIil. OBPA30OBATEJIBHBIE TEXHOJIOT'MHN

Jis  OCBOGHMS JTUCHMIUIMHBI «BHOXUMHS  pacTeHuil» NPUMEHSIOTCS — CIeAyrolue
00pa3oBaTebHbIC TEXHOJIOTHUH:

- Ungopmayuonnas nexyus. Jlekuuss — 3TO C)KaToe HU3JIOKEHHE OCHOBHBIX HAy4YHBIX
¢dakToB, YTO sABIAETCS 0a30W IS aHAIW3a PACCYXKIEHUMH, OIEHOK.

- Jlexyusa-euzyanuzayus. YUUT CTYJEHTOB IpeoOpa3oBbIBaTh YCTHYIO M HHCbMEHHYIO
uH(pOpMaLIMIO B BU3YyalbHYIO0 (opMy, 4TO (OPMHUPYET Y HUX PO(decCHOHATIbHOE MBILIUIEHHUE 3a
CUeT CHCTeMaTH3allMM M BBIJCJIEHUS Hauboyiee 3HAYMMBIX, CYIIECTBEHHBIX AJIEMEHTOB
colepkaHusi OOydeHHWs. 3ajgada IPerojaBaTeNs HCIONb30BaTh Takhe (OPMBI HATISAHOCTH,
KOTOpbIE Ha TOJIKO JOMOJHSIOT CIOBECHYIO MH(OPMAIIUIO, HO U CaMH SIBISIOTCS HOCHUTEIISIMU
uHpopManuu (CXEMBI, PUCYHKH, CIaWIbI-TIPE3CHTAMN, U T.IM.). DTOT BHJ JIEKIUH JTydIIe
BCETr0 HMCMOJb30BAaTh HA 3Talle BBEJCHHUS CTYACHTOB B HOBBIA pazfiell, TeMY IUCIHUILIHUHBI.

- [Ipobnemnas nekyus. B otimdme OT conxepkaHusi WHPOPMAIMOHHOW JIEKIIMH, KOTOPOE
npejylaraeTcsl MpernojaBaTeleM B BHJE M3BECTHOTO, IMOJJIEKAILEro JIMIIb 3alIOMUHAHUIO
Marepuaia, Ha TMpOoOJIEMHOW JIEKIMM HOBOE 3HAHWE BBOJUTCS KaK HEM3BECTHOE IS
oOyuaromuxcs. IIpoGnemMHast JeKuus HaYMHAETCS C BOMPOCOB, C IOCTAHOBKU IPOOJIEMBI,
KOTOPYIO B XOJI€ M3JIOXKEHHS MaTepuaiga HeoOXOOUMO peuuTh. JIeKuus CTpOUTCS TakuM
00pa3oMm, 4TO MO3HAHUSI 00YyYaroIIerocs MPUOIIKAIOTCI K TOUCKOBOM, HCCIIEOBATEIBCKOM
NEeSTENIbHOCTH. 3/1€Ch YUYaCTBYIOT MBbIIUIEHHE OOYyYarollerocsi U €ro JMYHOCTHOE OTHOILIEHHE
K YCBaWBAaEMOMY MaTepHaly.



- Jlexyus-6eceda. Ilpenmonaraer HETOCPEJICTBEHHBIH KOHTAKT IpernojaBarens c
aynuropueit. [IpenmyniecTBo JeKIMU-0ecelbl COCTOUT B TOM, YTO OHA MO3BOJISET MPHUBJICKATH
BHUMAaHHE CTY/ICHTOB K HanOoJiee BaKHBIM BOIIPOCAM TEMBI, OMPEICNATh COAEpKAaHHE U TEMII
U3JI0KCHUsT Y4eOHOTO MaTrepuaia ¢ y4eToM OCOOCHHOCTEH CTYIEHTOB.

- [Ipakmuueckue 3anamus — 3TO 3aHATHE, IPOBOJAUMOE TI0J] PYKOBOJICTBOM NPENOIaBaTEs
B y4eOHOW ayIUTOPHH, HAIpABICHHOE HAa YIIyOJICHWE HAyYHO-TEOPETHYECKUX 3HAaHUH U
OBJIQJICHUE OIPEJCIICHHBIMH METO/aMHU CaMOCTOSITENIbHOW paloThl, KOTOpoe (OopMHUpPYET
npaktundeckue ymeHus. OMHOW U3 GOpM NPaKTUYECKUX 3aHSATHH B BY3€ SIBIISCTCS CEMHUHAp.

- Cemunap-uccnedosanue. TeXHONOTHS TPOBEJCHUS TAaKOTO CEMHHapa MOXET OBbITh
pa3InYHON, B 3aBUCHMOCTH OT TOTO, KaKOW METOJ] 3aJl0KEH B €ro OCHOBY. B pamkax
JUCHUTUTMHBL «JKOJIOTUST MUKPOOPTaHW3MOB)» TPOBOAMTCS CEMHUHAp C TOATOTOBKOW U
3aciIylIMBaHUEM pedepaToB 0 aKTyallbHBIM Mpo0JiieMaM TEOpHH H  TNPAKTHKH U
MOCJEAYIONM UX 00CYKICHUEM.

- Konnoxeuymsl — BUIl y4€OHOTO 3aHSITHS, POBOJAUMOTO C LEIBI0 MIPOBEPKHU M OLICHUBAHHMSI
3HaHUH ydammxcs. KoIJIoOKBHYM MOXXET NpPOBOIAWTHCS B (OpME WHAMBHIYAIBHOH Oeces
npernoiaBaTessi Co CTYJACHTOM HIIM KaK MacCOBBIA ompoc. B Xope rpynmoBoro oOCyxaeHUs
CTYACHTBI y4yaTcs BBICKAa3bIBaTh CBOIO TOUKY 3PEHUS IO OMNPEAEICHHOMY BOIIPOCY, 3alllMIIATh
CBOC MHEHHE, TPUMEHSISI 3HAHUS, MOJIyUCHHbBIE Ha 3aHATHSX 110 IpeaMeTy. B xo/1e KouokBruyma
TaKXKe TPOBEpsIOTCS pedeparbl, Apyrue NHCbMEHHBIE padOThl CTYACHTOB, IPOBOIUTCS
3aCITyIIMBaHUE JTOKJIAIOB.

- CamocmosamenvHnas paboma cmyoenmos (cm. 1m.4.4).

- Hucmanyuonnvie  obpazosamenvhvie  mexuworocuu.  Ilom  AUCTAHIIMOHHBIMH
00pa3oBaTebHBIMU TEXHOJOTHSIMHA MTOHUMAIOTCSI 00pa30BaTeIbHBIE TEXHOJIOIHH, PEaTn3yeMble
B OCHOBHOM C IPHUMEHEHHEM MH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTed. [Ipu ocBoeHMM
JTVCIIATUTHHBI «BHOXMMUST paCTeHUI» UCTIONB3YIOTCS CIEIYIONINE TEXHOIOTHH:

* kelicoBasg TexHoiorus — ¢opMa JIUCTAHLMOHHOTO OOYYeHHUs, OCHOBaHHAas Ha
NPEJOCTaBICHNH O0yJarommmMcs HH()OPMAIIMOHHBIX 00pa30BaTeNbHBIX PECYPCOB B  BHIE
CHELHMATU3UPOBAHHBIX HAOOPOB Yy4eOHO-METOAMYECKMX KOMIUIEKCOB C MCIOJIb30BaHHEM
Pa3IUYHBIX BUJIOB HOCUTeNeH nHpopMauu (KeicoB);

" PHTEPHET-TEXHOJOTHs — CIOCcO0 TUCTAHIIMOHHOW IMepesauyd MH(POpPMaluu, OCHOBAHHBIN
Ha HCIIOJIb30BAaHHUH TII00ATBHBIX U JIOKAJIBHBIX KOMIBIOTEPHBIX CETEH sl 0OecrieueHus JOCTyna
oOyyaromuxcst K HHGOPMALMOHHBIM 00pa3zoBaTeldbHBIM pecypcaM M Uil  (hOPMUPOBAHUSA
COBOKYITHOCTH METOJIMYECKUX, OPTraHU3aIlMOHHBIX, TEXHWYECKHX W IPOrPAMMHBIX CPEICTB
peanu3alMM U YOpaBieHHUs y4eOHBIM MPOIECCOM HE3aBUCHUMO OT MECTa HaxXOXJIEHHUS €ro
cyobektoB. Mcnons3yercs ObpasoBarenbhblii mopran UT'Y - educa.isu.ru.

VIIl. OOEHOYHBIE MATEPUAJIBI JISA TEKYIHEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMA
Ouenounvie mamepuanvl 014 6X00HO20 KOHMPOA

B kadecTBe OLIGHOYHBIX CpPEACTB MJII BXOJHOTO KOHTPOJS OLEHKH YpPOBHS 3HAHHM
CTYZIEHTOB HCHOJb3yeTcs cobecenoBaHue. B mpoiecce cobecenoBaHusl OLEHUBACTCS ypPOBEHb
BJIa/IeHNs 0a30BbIMM 3HAHUSMHU, YMEHUSMH, HaBbIKaMH, HEOOXOAUMBIMH JJIsl Havaja oOydeHus
no aucuumimHe «MHQOpManMoOHHBIE MaKpOMOJIEKYJBL: CTPYKTYpa, (YHKLIUH, CHHTE3
HYKJIEMHOBBIX KHCJIOT», ONpEIeNseTcsl CTENEeHb BJaJeHHs HOBBIM MaTepuajioM J0 Hayaua €ro
U3Y4EHHUS.

Ouenounvie mamepuanvt mMeKyuie20 KOHMPOIA QOPMUPYIOMCA 6 COOMEEMCHEUU C

JIHA ynueepcumema
B pamkax nucuumimbel «/HpOpManMOHHBIE MaKpPOMOJEKYJbL: CTPYKTypa, (yHKLHUH,
CUHTE3 HYKJIEMHOBBIX KUCJIOT» UCIOJIb3YIOTCS CIeNyIoKe POpMbl TEKYIIEr0 KOHTPOJIS!

- MUChbMEHHAas paboTa;
- KOJUIOKBUYM;



- TECT;
- pellieHue 3a1ay;

- KOHTPOJIb CAMOCTOSITEIIbHON pabOTHI.

@DOH/I OLIEHOYHBIX CPEJICTB BKIIOYAECT!

- (hoH TECTOBBIX 3aJaHMIA IO TUCITUTUIMHE,

- TeMaTHKa U MaTepHalibl 3aJaHUH,

- TEMAaTHKa U BOIPOCHI K KOJUIOKBUYMaM,

- BOIIPOCHI Jy1s camocTosTeabHoro nzydenus (CPC)

- BOIIPOCHI JIJIs1 3a4eTa,

- KpUTEPHUH OIICHKU 3HAHUH CTYIECHTOB.

HasnaueHue O1eHOYHBIX CPENICTB: BBIIBUTH chopmupoBaHHOCTh KomrieTeHInu [1K-1 (cMm. .

1)

JleMOHCTPAUMOHHBIH BADUAHT KOHTPOJIbHOI padoThl Nel.

Bapwuanr 1.

1. Hanummure CTpyKTypHBIE (GOPMYIBI CIEAYIONIUX COCIWHEHUM: aJCHUH, THUMUH,
TyaHO3WH, JE30KCHUIMTUIUH-5-MoHOpochar, VYT, S5-METWIUUTUANH, WHO3UH, NZ-
METUJITYaHO3UH, 4-THOYPHUIUH.

2. Hanummure ctpyktypHyo (opmyny nenu JIHK u3 Tpex HyKI€OTHIOB (a30THUCTHIC
OCHOBaHUS 10 BalleMy BBIOOPY). YKaXKUTE TUI CBSI3€H MEXKAY OTIEIbHBIMU HYKJICOTHIAMH, 5'-
U 3'-KOHIIBI.

Bapuanr 2.

1. Hanumure CTpyKTypHBIE (HOPMYINBI CIEAYIOMIUX COCAWHEHUW: T'yaHUH, LHUTO3UH,
YPUIUH, Je30KCUTHMHIUH-3'-MOoHOpochar, ATD, NG-MGTI/IJIaIIeHOSI/IH, MCEBAOYPUIUH, S-
TUAPOKCUMETHILUTHINH, 7-METHUITYaHO3HUH.

2. Hamumure crpykrypuyio dopmyny uenu JHK w3 Tpex HykineoTHAOB (a30THUCTHIE
OCHOBaHHs 1O BalleMy BBIOOPY). YKaXKUTE THI CBA3EH MeXAy OTAECTbHBIMH HYKJICOTHAAMH, 5'-
A 3'-KOHIIBI.

JleMOHCTPaLMOHHBIN BapuaHT TecTa Nel

1. Mexny KaKHMH a30THCTBIMHM OCHOBAHMSIMH BO3HHKAIOT BOJOPOJAHbIE CBSI3H B
JAHK u ckoabko ux?

2. BoiOepute npaBuibHbIe YTBepakaenus. beaoxk MENT:

a). gopmupyer 2 pasnbeix komiekca (PCl1 u PC2), ywactByromux B peryssiuu
JUHAMUKHA XpOMaTHHA

0) crumynupyer CcOJMKEHHE JMHKEPHBIX (parMeHTOB BHYTPH XPOMATHHOBOMU
GuOpHUILIBI

B) CITOCOOEH K 00pa30BaHUIO OJTUTOMEPOB

I) HaXOAUTCS B s/pax TEPMHHAIBHO AU(DQEepeHInpOBaHHBIX IPUTPOLMTOB NTULl U
JTUM(OITUTOB MIICKOTTHTAIOIIIHX

1) umeer MBD-nomen st cBs3biBanus ¢ MeTuinupoBanHoil JJHK

3. CTtpykTypa, B 00pa3oBaHUM KOTOPOil Y4acTBYWOT 4 JAByXleNO4Ye4YHble BETBH,
o0pa3zoBaHHbIe NOJTUHYKJI€OTHAHBIMHI NocJ1e10BaTeIbHOCTSIMH, coeIMHEeHHBIMH
BOJOPOJHBIMH CBSI3SIMU:

a) I-MOTHB

6) G-TeTparuiekc / KBaJpyIuieKc

B) CTpyKTypa Xoaujaes

I') BTOpUYHAas CTPYKTypa

1) TpETUYHAs CTPYKTypa

4. JOtH OeJKHM YYacTBYOT B YJIepP:KAHUM CECTPHUHCKHMX XPOMATHA COCEIHHX
XpOMoOCOM:



a) HMGB

06) SMC-6enku
B) SIR3

r) HP1

5. Ha ocHOBaHUM JaHHBIX KAKOr0 MeToAa ObLIO BbISIBJIEHO, 4TO MOJieKyJbl JJHK
HMEIOT CIUPAJIBbHYI0 CTPYKTYPY?

a) MUKPOCKOTIHUS

0) anekrpodopes

B) [1LIP

') PEHTI€HOCTPYKTYPHBIN aHAIU3

n) SAIMP

6. ITouemy Bo3HHKAKOT cuiibl Bana-nep-Baansca?

7. MojaeJib 3Ur-3ara NpucyTCTByeT B:
a) BbICIIMX ypoBHsX yrmakoBku JTHK
0) HyKJIEOCOMax

B) HYKJIGOCOMHBIX (hubpuiiiax
I')TUCTOHOBBIX OENIKax

8. G-TeTpamuiekchl 00pa3yroTcs 32 CUET CBsI3eil MeK1y 0COHOBAHUSIMU:
a) IUTO3MHA

0) ryaHnHa

B) aJicHUHA

I') THAMUHA

9. Ota ¢popma JIHK npencrapisier JieBO3aKpyuyeHHYI0 cnupaib. boJbimas 6opo3aka
ejle 3aMeTHa, MaJiasi — y3Kasi M IIy0oKasi, MOKeT MTPaTh PoJib B PeryJslMU 3KCIPeCcCUun
TeHOB U reHeTUYeCKOl peKOMOUHALMU.

a) C-IHK

0) A-JIHK

B) Z-JIHK

r) D-JIHK

10. Kakue 2 ¢popMbl npuHUMAaeT cB000AHAsI B pacTBope pudo3a?

Bonpocs! 1151 KOJLJIOKBHYMa K Teme 4.3.

1. (+)-PHK cogepxamue Bupycbl sykapuoT. I[lukopHaBupycwel. Bupyc Ttabaunoii
Mo3auku. JluantoBupyc. bpomoBupyc.

2. (-)-PHK-conepxarue Bupycol. PabnoBupycel. Bupyc rpumnia.

3. PerpoBupycsl.

Tembl 10K12/10B:

K Teme 1.2 «IHK-coaepxkamme Bupychbl u parm»
[ToxcBupychl

AneHOBHpYCHI

I'epniecBupychl

[TapBoBHpYCBI

[TanoBupycsI

I'enagnaBupychl

JAHK-conepaiirie OHKOr€HHbIE BUPYCHI.

NoookownE



8. bakrepuodaru ¢ xonbieBoii oqHonuteBor JJHK (cemeiicrsa Microviridae,
Inoviridae). Bapuaut: dar ¢X174.

9. bakrepuodaru c neynuresoii renomuoit JIHK (cemeiictBa Podoviridae, Myoviridae,
Siphoviridae). BapuanTsr: ¢ar T7, ¢ar T4.

[ ]
K Teme 2.2 «Penapauus nospexnenuii JJTHK».
[TurmenTtHas kcepozepma
Cunapowm Jlyu-bapa (atakcust TeieaHTUIKTA3H)
Anemuss ®aHKOHU
Cunapom brayma (cunnpom biaym-Toppe-Mausiikuk)
Tpuxotuoaucrpodus
Cunnpom Kokkeiina (cunapom Hun-J{unryosn)
[Tporepus (nerckas nporepus (cuHapoM ['eTunHcoHa (XartunHcoHa) - ['midopaa)
U Iporepusi B3pocisix (cuHapoM Bephepa))

Noook~owhE

K teme 4.3 "Pensimkanust PHK ¢ oopazoBanunem JJTHK":
PerpoBupycsr.

Bupycsl uMMyHOeHUIIMTA YEITOBEKA, TOIXOIBI 17151 O0OPHOBI C HUMH.
Bupyce! rpunna.

OHKOTeHHHBIE BUPYCHI.

oINS

Ouenounvie mamepuansvl 071 RPOMEIHCYMOYHOU ammecmayuu 6 popme

dopMa NMpoMEeXyTOUHOU arrectauuu - 3ayem. OC 3TOro TUIA JOJDKHBI BBISIBISITH CTEIECHB
OCBOGHHUSI TEOPETUYECKUX 3HAHWU Kak 0azy 1 (GpopMHpOBaHUS KOMIETECHIUN, YMEHHUS HX
NPUMEHSTh B CHUTYAIHSX, MOJICIHPYIOMNX TMPOPECCHOHATBHYIO JCSATCIIEHOCTh, a TaKkKe
chopmupoBanHocTh kKomnerenuuu [1K-1, 3asBnennoii B m. 111

IIpuMepHBIH CIHCOK BONPOCOB K 3a4eTy

1. Komnonents! Monekyisl JIHK u coenuHsronme nx XMuMAYECKHUE CBSI3H.

2. CnupansHas crpykrypa JIHK, anbTepHaTuBHBIE (QOpPMBI ABOHHONH CHHUpANH.
[Tonmumopdusm JJHK.

3. denarypauus u penarypauus JTHK.
. YHUKaJIbHBIE U OBTOpsitomuecs nocieaoBarenpnoctu JJHK.
. CTpyKTypa NpoKapuOTHYECKHUX U JYKapHOTHYECKUX I'€HOB.
. [IpepsiBHCTBIE T€HBI. DK30HBI M UHTPOHBI. Kitactepsl u moBTopsl. CarennutHas JIHK.
. OTnnuus CTpyKTyphl FTEHOMOB IIPO- U DYKapHUOT.
. JTHK-conepxarue BUpycol u aru.

9. Ocobennoctu cTpykrypsl u pynkuuit JJHK MUTOXOHAPHIA M XJTOPOIUIACTOB.

10. Ucnionw3zoBanne rubpuansanuu JHK mist mapeatudukanum Buaos, auddepeHnnanumn
BHYTPHUBHJIOBBIX PA3JIMUMNA U OTAEIBHBIX 0co0el. [ eHOMHAas JaKTUIOCKOMHSL.

11. CtpykTypa XpomatuHa. ['MCTOHBI U HETHCTOHOBBIE Oenku xpomaTuHa. CTpoeHue
HYKJIEOCOMBI. Y POBHM KOHJIEHCAIIMM XpOMaTHHA.

12. OcHoBHbIe npuHIMIEI perunkanun JJHK.

13. I'pynmbel ¢epMeHTOB, ywacTByromux B mporecce permkanuu JIHK. JIHK-
nonuMmepassl.JIurassl. Xenukassl. 'upassl. benkoBsie (hakTopbl permKanum.

14.  OcoGennoctun  permukamuukonblueBbix  JHK.  OpnHonampaBnenHas — u
JByHAIIpaBJICHHAs PEIUINKALIMS.

15. Peruinkonbl. @opMUpOBaHUE PEIIIMKATUBHON BUIIKH.

16. KoopiuHupoBaHre CHHTE3a BEAYIEH U oTcTatomien neneid. @parmentsl OKazaku.

17. Mauumanus v snonrauus permukanuu JJHK y sykapuor.

18. OcobeHHOCTH pEIUTMKATUBHOTO ammapara ¢ara T4.

003N D K~



19. TouyHOCTH M OMIMOKH pPeTTUKAMU. MeXxaHU3Mbl KOPPEKLUHU OMINOOK.

20. CxoACTBO Hayasa peruIMKaly y MpoKapuoT U BUpYycoB. [IpaiiMocoma.

21. Crpoenune Ttenomepubix otnenoB JIHK, ocobernnoctn ux permmukanuud. CBs3b
aKTUBHOCTH TEJIOMEpa3 C YHCIOM TIE€HEpallUd KICTOK U HPOAOIDKUTEIbHOCTBIO JKU3HU
OpraHusMa.

22. IlonumepazHas LENHas peakiusl.

23. Ilpuuunsl ommbok mpu cuntede JHK. Tumbr moBpexnenuit B crpykrype JAHK
(oxucieHue, J€3aMUHUPOBAHUE, AIKWIUPOBaHHE, OOpa3oBaHHME THUMMHOBBIX JUMEPOB,
anypuHU3aLus).

24. EcTecTBEHHBIN, XMMUYECKUHN U PAIMALIMOHHBINA MyTareHes3, 3Ha4eHHUE J1J1s1 SBOJIFOLUU.

25. Cucremsl penaparuu JTHK.

26. Penapanus mytemM npsiMOro BOCCTAHOBJICHUSI HCXOJHOM CTPYKTYPBL..

27. DxcumsnoHHas perniapanusi. CHCTeMbl 3KCIU3MOHHO# penapanuu E.coli. Merunaser u
[JIMKO3UIIa3bl.

28. CocoObI SKCIIM3UOHHON perapanyy B KJIeTKaX MICKOMUTAIOIINX.

29. OmmOKH pernapaTuBHOIO CHHTE3a M (peHOTUIBl MyTaTopoB. KoHTposib HanpaBieHus
penapanuy HECOBEPIICHHBIX [Tap OCHOBAHUM.

30. Cucremsl pekoMOuHaIOHHOK penaparuu E.coli. SOS-cucrema.

31. Cuctemsl penapanuu 3yKapuoTHYECKUX KIIETOK.

32. Hecneunanu3upoBaHHas CUCTEMA perapalny IByXLENOYeUHbIX pa3phIBOB.

33. KomnonenTs! Mosiekyissl PHK.

34. Marpuunas PHK (MPHK). [1epBuunas ctpykrypa u pyHKIIMOHAIbHBIE 00JIaCTH LU
MPHK. Tpexmepnas crpykrypa MPHK. MHpopmannonnsie puOOHYKICONPOTEHIHBIE YaCTHIIBI
BBICIINX 3yKapuoT (uHpopmocomsl, mi MPHIT).

35. Tpancnoptaast PHK.

36. Tumbsl pubocomubix PHK (pPHK). IlepBuunas m Bropmunas crpykrypa pPHK.
Kondopmanuonnas noasuxuocts pPHK. Tpetnunas crpykrypa pPHK.

37. Tunel perymsaropasix PHK. Maneie PHK. MHakTuBammst skcmpeccun TI€HOB C
nomouibto aHtucMeicioBod PHK. Perynsaropusie PHK  6Gakrepuii. MuxpoPHK. PHK-
UHTEepEpEHIHs.

38. Karamutuueckas PHK. Ilpuponnbie um cunTeTHUeckue puOO3UMBI (HYKIEO3HMBI,
MUHHM3HUMBI) U IEPCIEKTUBBI UX UCTIOJIb30BAHUSA).

39. IIpoMOTOpHI ¥ IHXAHCEPHI.

40. Tunsl PHK-noanmMepas, 0co6eHHOCTH UX CTPOEHHSI U (YHKIIMOHUPOBAHUS.

41. ®axTopsl TpaHckpunuuu. TBP - yauBepcanbHbli (hakTOp TPAaHCKPUIILINU.

42. TATA-60kc. IHMIMAIMS TPAaHCKPHUIILINY.

43. DyoHTanus TPaHCKPHUIILUH.

44. Tepmunanus TpaHcKpunuuu u otraenenue neneit PHK.

45. OcoOeHHOCTH TPAHCKPHUMIIMK Y JOYKapHOT. MeXaHU3Mbl aKTHUBAIMH OCIIKOB-
PETYJIATOPOB TPAHCKPUIILIMU. 3HAYEHHE TOPMOHOB B PETYJISLIUU TPAHCKPHUIILIUH.

46. Caiitsl criaiicuHra siiepHsix reHoB. Yuactue MaPHK B crutaiicunre. Craiicocoma.
ABTOCIUIaliCUHT. AJIbTEPHATUBHBINA CIUIAMCHHT.

47. Crtaiicunr TPHK. Dnponykneassl craiicunra. Pacmersienre u nuruposanue TPHK.
Ob6pazosanue pPHK.

48. [Iponeccunr PHK y npokapuor.

49. I'enom petpoBupycoB. CtpykTypa perpoBupycnoii IHK. Bupycsl ummyHonedunnra
YyeJioBeKa, MOIX0/bI 111 60psObl ¢ HUMU. Bupychl rpunmna. OHKOr€HHHbIE BUPYCHI.

50. Cnoco6sl perummkauuun reHoma PHK-comepkammx — BupycoB.  OOparHas
TPAHCKPHUIILIHA.

51. I'eHHas Tepanus: OCHOBHBIE NMOJAXOAbl U IEPCHEKTUBBI pa3BUTHs. HykienHoBbIE
KHCJIOTBl KaK JIEKapCTBEHHbIE INpemnapaTbl: UX CO3JIaHUE, CIIOCOObI JOCTaBKH, KIMHHYECKOE
IpUMeHEeHNe B reHHol Tepanuu. Vcnonb3oBanue PHK B renHol Tepanun.
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