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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[IK-2 CrnocobeH »3KCIulyaTHpoBaTh COBPEMEHHYIO ammaparypy W o0OpymoBaHWE Il BBITTOJHCHHS
HAy4YHO-MCCIIEIOBAaTEIbCKUX TMOJIEBbIX W Ja0OpaTOpHBIX OMOJIOTMYECKUX pPAadOT B COOTBETCTBHH C
HaIpaBJIeHUEM IOATOTOBKU

1.2 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOCHUS JUCLUIIIIUHBIL:
- Hay4YHO-HUCCIIEOBATEIIbCKUN

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATENbHOCTH B
coepe: 01 OOGpazoBanne u Hayka (B cepax: oOpa3oBaHUs; HAYUHBIX HCCIICAOBAHUNA >KUBOWU IMPHUPOIBI;
HAy4YHBIX HMCCJIEJOBAaHUI C MCIOJB30BAaHHEM OHMOJIOTMYECKHX CHCTEM B XO3SWCTBEHHBIX M METUIIMHCKUX
LEJISAX, B LEJISAX OXPaHbI IPUPOJIbI)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumMeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(YHKIMY / TPYAOBBIC HIIH HEOOXOOUMOM IS
npodeccroHaIbHEIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (MIPH HATHIUAH WIH TIPOo(heCCHOHATBLHOTO
npodcTangapra) TEHCTBUS

MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM

[1K-2 Cnocoben AHanu3upyer COBPEMEHHBIE METOABl U TIOAXOABI B
9KCIUTyaTHpOBaTh MOJIEKYJISIPHOW OHMONIOTHH. DKCITyaTHPYeT COBPEMEHHOE
COBPEMEHHYIO anmaparypy |o0opymzoBaHue IJisl BBIOIHEHHs 1a00paTopHBIX padoT mo
1 000pyAOBaHHE TS MOJIEKYJISIPHOH OMOOTHH

BBITIOJTHEHHS
Hay4YHO-HCCIIE0BAaTEIbCKUX
MOJIEBBIX U 1a0OpaTOPHBIX
Ouonornueckux padoT B
COOTBETCTBHH C
HaIpaBJIeHUEM MOJTOTOBKU

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

I1IK-2 CrocobeH 3KCITyaTHpoBaTh COBPEMEHHYIO ammaparypy M 0o0OpyIdOBaHHE IJis
BBINOJIHEHHST HAYYHO-MCCIIE0BATENLCKUX TOJIEBBIX W Ja0OpaTOpHBIX OMOIOTHYECKHUX
paboT B COOTBETCTBHUH C HAIIPABICHUEM MOATOTOBKU

Ne HaumeHnoBanue ®dopma
/1 TACITATIITNH, o0ydeHus
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBs3U 4 6 7 8
1 |mmyHOMOTHSA +
2 |KynsTBUpOBaHHE +
KIJICTOK
3 [MenunuHckas +
TeHEeTHKa
4 |Meroauka +
MIpeToaBaHus
Oouoyornu




5 |Hayuno-uccnenoBaren +
bCKas pabora
(momyuenue
MIEPBUYHBIX HABBIKOB
Hay4YHO-HMCCIeJ0BaTeN
bCKOU PabOTHI)

6|O0mmas u Bo3pacTHAS +
TICHXOJIOTHUS

7 O3HakoMurTeabpHas +
MpaKTHKA

8|OcHOBEI +
HAaHOOMOTEXHOJIOTUH

9|IIpakTuka mo +
npoQHITI0
npoheCcCHOHATTLHOU
JeSITeIbHOCTH

10 {ITpenaunioMHuas +
MPAKTHUKA, B TOM
YHCIIe
HAyYHO-HCCIIEIOBATE
bCKas paborta

11 [CucreMaTuka BLICIIUX | +
pacTeHui

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

HucummuinHa — «MonekyasipHass  OMONOTHS»  OTHOCHTCA K 4YacTH, (OpMHUpPYyEeMOH  ydacTHHKaMHU
o0pa3oBareibHbIX OTHOUIEHUH, yueOHoro rutana OIl mo nanpasnenuto noarotoBku 06.03.01 - buonorus.

JucrunmHa « MoeKymsipHast OM0JIOTHsD) U3ydaeTcs B 3 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM TUCIUTUIHHBI:

Bun yueOHOM paboTh (Bcef:r)glj{ii%)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 180
KonTaktHas pabora 64
Jlexuu (Jlexiun) 32
Jlaboparopnsie (JIab. pab.) 32
CamocrosrenbHas padota (CP) 80
DK3aMeH 36
3.2.ConepxaHue Kypca:
No Hazpanue Bun yuebHoli | DopMBbI TEKYIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS
Jlex |JIa6 | CP
U | .
pao.
O|l0|O
3 cemectp
1 JTHK, ee ctpoeHue 4 alg Hpyrue dbopmbl
U peTUTUKAIUS. KOHTPOJIS




2 XpOoMaTHH. JlaGoparopHas
Perynauus pabora
aKTUBHOCTH I'€HOB.

3 PHK, ee cTpykTypa JlabGopatopHas
1 QyHKIIUH. pabora

4 buocunTes Genka. JlabGopatopHas

pabora

5 CTpyKkTypa u Hpyrue hopmbl
(byHKIIUN OCIIKOB. KOHTPOJIS;

KonTtponbHas
pabora

6 OcHOBBI OMOXHMUH JlabGopatopHas
1 MOJICKYJISIPHOU pabora
TeHETUKH

7 Mertabonu3m u JlaGoparopHas
peryasanus pabora

8 Mertone! aHanmusa JlaGoparopHas
T€HOMOB. pabora

8
MerareHoMHKa.
buonndopmaruxka.

9 PenaxrtupoBanue JlaGoparopHas
reHomoB. CHHTE3 212 |8 pabora
T'€HOB.

10 MeTtabonuyeckast JlaGopatopHa
WHXXEHEPUS. 4| 4|3 pabora;

KonTtponbHas
pabora
Tema 1. THK, ee cTrpoenue n pemniukanus. (ITK-2)
Jlexknus.

Hctopus nokaszarenbctBa reHernyeckor ¢ynkumu JIHK. Onbitel OBepu, Xepmu un Yeins. dusnveckue
corictBa Monekynsl JIHK. Kondopmaunonnsie ¢opmer IHK A, B, u Z, ux ¢usnueckue mnapaMmeTpsl.
Hekanonmueckass  H-¢popma  JIHK.  [enarypaums u  penarypaums JHK.  Hyxneoruansie
nocnenoBarensHoctu JIHK, onpenemnsttomue xonpopmanuio JIHK, ruOkocTs minm xKeCcTKOCTb MOJEKYIBI.
Kommnnemenrapueie napsl ocHoBaHMil YorcoHa-Kpuka m Xyrcruna. Tpumnekcsl. KonblieBble MOIEKyIb
JHK u nonsatue o ceepxcnupanuzauuu JJHK. ITapamerpsl cBepxcrnnpann3oBaHHONW U KOH(POPMALMOHHBIE
nepexonbl B cBepxcnupanuzoBaHHoi Mmonekyne /JJHK. Tonmomzomeprr IHK. Tonmousomepasbl U MX THUIIBL.
Mexanusmsl feiictBust Tononsomepas. JJHK-rupasa Gakrepuii.

MorexynsipHble MEXaHHU3MbI, KOOpAMHMpYOIKEe KiaeTouHblil muki u perukanuio JHK. Ilonstue o
“cBepouHbIX Toukax’ (checkpoints). L{ukiauHbl M TpoTeMHKWHA3bl. [IPOTOOHKOTEHBI, y4YacTBYIOIIUE B
peryasluu KJIETOYHOro nukia. “Pacnucanue perumkanuu” y4acTKOB XpPOMOCOMBI B KJIETOYHOM LIHKIIE.
MoneKkyJIApHbIE MEXaHU3MBbl, MPENATCTBYIOIIUME HOBOM MHHULIMALMK PEIUIMKALUU [0 3aBEPLUCHUS
kiaeroyHoro mukiaa. Cryuyam JnokanbHOM amrmudukanus ydactkoB JIHK sykapuor, ee BO3MOXHBIC
MexaHn3Mbl. Mexanusmsl ynakosku JIHK mpu moaroroBke k aeneHuro KiaeTku. Kore3uHsl 1 KOHAEHCHHBI B
PACXOXKJICHUH U YIIAKOBKE XPOMOCOM.

[Tpobnema permukaiyu JuHeHoro HesamkHyToro ¢parmenra /IHK. Tenomepa u TenoMepHble TOBTOPHI.
Tenomepasza, ee PHK-xkommonent. Teopusi ctapeHuss B CBSI3M C JUHAMUKON CTPYKTYpbl TEJIOMEPBI.
Perynsmms anunsl tenomepsl. Ctpykrypa JIHK (Temomepnas memwis) u crnenudpuyeckre Oenku B palioHe
TeloMepHbIX TocnenoBatensHocTeil. JIHK B paiioHe 1ieHTpoMepbl, OCOOCHHOCTH CTPYKTYpHOM
opranu3anuu. Kuneroxop. ckycCTBEHHBIE XPOMOCOMBI 3YKapHOT.

JlaboparopHbie padoThbI.
Jlaboparopnas pabora "JIHK, ee ctpoenue u permkanus'.

1 Tlonumepassl, y4acTBYIOILIHE B PEIUIMKALINH, XapaKTEPUCTUKA UX (PEPMEHTATUBHBIX aKTUBHOCTEH.



2 Tounocts Bocnpoussenenus JJHK.
3 Ponb crepruueckux B3auMoAeHCTBUI Mex 1y napamu ocHoBanuil JIHK npu permnukanuu.
4 Tlomumepasst I, 11 u 11T E.coli. CyObenuuauisr nomumepassi 111
5 Tlonsitue o mponeccuBHoctu JJHK nmonumepas.
6 ITomumepassl ("MyTa3sl"), obecrnieunBaroirie HetoaHoe Bocnpoussenenue JJHK.
7 Bunka perudkanu, "'Benymas’ u “orcraronias’ HUTH IPU PETUIMKALIAH.
8 ®parmenTtsl OKa3zaku.
9 Koopaunanuu cuntesa JJHK Ha koMIieMEeHTapHBIX HUTSX.

10 Komruieke 6€JIKOB B peIUIMKAIIMOHHON BUJIKE.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
[TpopaboTarh KOHCTIEKT JEKIIUH U TUTEPATYPY O CICTYIOIIHNM BOIIPOCAM:

1 Perynsuus nannmanuu perumukamnun y E.coli.

2 CrpykTypa ydacTka crapra perukanuu (origin, ori). Ctpykrypusie nepexonsl JJHK B paiione crapra
pernukanuy. Permukarop.

3 IloHsiTHE O PEIUIMKOHE.

4 Ponw metmimmpoBanus JIHK B perymnsiun perumkarnuu. TepMuHaius perumkanuy y 0akTepui.
5 PacxoxaeHue ori XpoMocoM Mepea JefieHHeM 0aKTepHaabHON KIETKH.

6 OCOOCHHOCTH PETYJISINN PETUTMKAITIY TUTa3MUI.

7 JByHampaplieHHas PEIUIMKALMS U PETUIMKAIUS MO TUITY KaTSAMIErocs KOJblia.

Tema 2. Xpomatun. Perynssuusa aktusHocTH reHos. (I1K-2)
Jlexknus.

Hyxneocoma kak eauHMIIA CTPYKTYpHOH OpraHu3anusi XpomMaTruHa. Xpomarocoma. OKTaMep T'MCTOHOB B
COCTaBe HyKJIEOCOMBI. JINHKep U IMHKEpHbIE TUCTOHBL. Hykneocomsl 1 TpaHckpunius. “TpaHCisMOHHOE”
u “poranumonHoe” nosunuonuposanue JJHK Ha ructonoBoil rolyne. CO0pka HyKIEOCOM NPU PEIUTHKALUN
JHK, ee srambl, HykjIeomiaasMuH. BapuaHTbl O€IKOB-TUCTOHOB. 3aMeEIIEHHUE BapUAHTOB THMCTOHOB 0Oe3
pemmukarmu JJTHK. CtpykTypa XpoMmaTrHa B pailoHaX MHUIMALMN PeTTMKanui. Monupukays cTpyKTypbl
XpOMAaTHHA U MPOLIECCHI peraparyi.

XuMuyeckue MoAM(UKAIMK THCTOHOB: alETWIHpPOBaHHE, (OCcHOpUIMpPOBAHHE, METHIHMPOBAHUE,
youkButHHIWIMpOBaHue U ADP-pubosunupoBanue. I[loHATHE O “THCTOHOBOM KOji€” . AKTHBHBIA |
HEaKTUBHBII XpoMaTHH. MexaHM3Mbl pENpeccud TeHOB, OOYCIIOBJICHHbIE JealleTUJIMPOBAaHUEM U
MeTWINpoBaHUEM THCTOHOB. ATP-3aBucuMoe "pemopennpoBanue" xpoMarvHa. MoOJEKyIsipHbIE MallWHbI
peMozenupoBanus. Poib HyKJIEOCOMHBIX CTPYKTYP B aKTMBAllUM JKCIpeccHU reHa. CUCTEMHas perylsims
TeHOB X-XpOMOCOM Ha YpOBHE XpOMAaTWHA y MJeKomuTaromux u aposzoduisl. Hekonupyromas PHK kak
CTPYKTYpHBI KoMmoHeHT XxpomarwHa. Koporkme PHK (21-23 HykmeoTuaa) B OpraHu3aiiuu CTPYKTYPBI
HEAaKTUBHOIO XpOMaTuHA. XpOMAaTHH M TeTepoXpoMaTHH. PacmpocTpaHeHne reTepoxXpOMaTHHU3ALMM 10
XpoMocoMme. BapraHTbl TUCTOHOB HYKJIEOCOM, MPENSATCTBYIOIINE T€TEPOXPOMATUHU3ALNH.

Moaudukanus THCTOHOB Kak curHan Juisi metunupoBanus JIHK. MexaHu3mbpl MHaKTUBAIIMH TE€HOB MPU
MetmupoBanun JIHK. PermnkaruBHoe merunupoBanue /IHK. JlezamMmuHupoBaHue S5-METWILHTO3WMHA U
mytanun. JHK-metuntpancdepasslr  sykapuor. HacnenoBanue METWIMPOBAaHHOTO —COCTOSIHUSL U
MeTuaupoBanue de novo. “PonuTenbCkuil” T€HOMHBIH MMIPUTHHT KakK OSIUTEHETHYECKash PEeryIsius
sKcIpeccuu reHoB. Xapakrep Mmetwivposanusa JJHK, ero msmeHUnMBOCTH B pa3sBUTHM MIIEKONMTAIOIIMX.
D¢ dexThl TOT0KEHUS TeHOB. belkoBbIe KOMIUIEKCHI B ONPEIETICHUH SITUTEHOMHOTO HACIIeIOBAHUSI.
JlaGopaTopHbie padoThbI.
JlaGoparopHas pabota "XpomaruH. Perynsuus akTHBHOCTH I'€HOB'".
1 IlpencraBneHue o METEIbHOM OpraHU3alid XPOMOCOM.
2 SnepHblii MaTpHKC. benku—naMuHbl BHYTPEHHEH siIepHOil MeMOpaHbl M UX y4acTHe B MHAKTUBAIH
TCHOB.
3 XpoMocoMHBbIE TEPPUTOPHH B UHTEpPa3zHOM siipe. OCOOEHHOCTH MPOCTPAHCTBEHHOM BHYTPHUSIEPHOM
CTPYKTYPBI XPOMOCOM U AKTUBHOCTb I'€HOB.
4 TomeonoMeHbI PEryIIATOPHBIX OETIKOB U SBJICHUE TOMEHo3Hca.



5 KomOuHatopHHEe MeXaHU3MbI, 00€CTIeUnBAIOIINE CIIEUU(UIHOCT B3aUMOJICHCTBUI TOMEOJJOMEHOB C
peryastopHeiMu Monyisimu JJHK.

6 I'eHBI-MUILIEHN TOMEOIOMEHHBIX 0eNKOB. [IpUHIMIIBI CTPYKTYPHOM OpraHu3aluy U peryssiiuu
aktuBHOCTH reHoB HOX-Ki1acTepoB, onpeneisommx Iiad CTPOEHUs Tela.

7 TpanckpunuuoHHbIE (HaKTOPBI KaK MOP(OTEHBI B Pa3BUTUU MHOTOKJIETOUHBIX OpraHu3MoB. [loHsTHe
0 MO3UIIMOHHOI HH(pOpMAaLIUH.

8 MexaHU3Mbl BOSHUKHOBEHHSI TPOCTPAHCTBEHHO OIPaHMYEHHBIX MOP(POTeHETHUYECKUX IPATUCHTOB
(baKTOpOB TPAHCKPHUIIIIUH.

9 OcobeHHOCTH CTPYKTYpBI IPOMOTOPOB I'€HOB, OTBETCTBEHHBIX 32 CETMEHTHYIO KCIIPECCHIO
0eIKOB-MOP(OTreHOB B Pa3BUTHU APO30(DHUIIBI.

10 Bueurnue curHanbsl (MUTOTEHHBIE (PAKTOPbI, TOPMOHBI), PETYIUPYIONIUe TPAHCKPHUIIIIUIO TEHOB.
[Ipumepsl cucteM nepesayu CUrHajIoB.
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
[IpopaboTaTh KOHCTIEKT JEKIUI U TUTEPaTypy MO CIETYIOIIHMM BOIIPOCAM:

1 benku-koaktuBaropsl cemeiictsa 300/CBP.

2 SlnepHble perienTopbl TOPMOHOB, UX JOMEHBI, 0COOCHHOCTH “‘y3HABaHUS MMM PETYISTOPHBIX
nocnenoarennocten JJHK.

3 T'MIOKOKOPTUKOUIHUNA U TUPEOUIHBIA PELENTOPHI, PELIENTOP SKAUCTEPOHA, PETUHOEBOM KUCIIOTHI U €€
MeTabOIHUTOB.

4 TerepoauMepsl PEIENTOPOB, OTBETCTBEHHBIX 3a pa3HOOOpa3ue husnogorudeckux 3pQexros,
MHAYLUHUPOBAHHBIX TOPMOHAMH.

5 Peuenropsi-cupothl. IHTETpalys Bo31eHCTBHI CTEPOUIHBIX TOPMOHOB U MUTOTEHHBIX (PaKTOPOB.

Tema 3. PHK, ee crpykrypa u pyuxuuun. (ITK-2)
Jlekumus.

[Ipunmun kommuiementapHoctu B cTpyktype [HK, ee penymnukammu u  tpanckpuniuu. IloTok
reHetuaeckoir napopmarmu JIHK - PHK - Genokx. Mudopmanmonnas (xkomupyromiasi) PHK, nmu MmPHK.
Hctopus pacmmdpoBku reHeTuueckoro koaa. OCHOBHbIE CBOMCTBA KO/Ia: TPUILIETHOCTh, KO 0€3 3amsThIX,
BBIPOXKJIEHHOCTh. OCOOEHHOCTH KOJOBOTO CIIOBAaps, CEMbU KOJOHOB, CMBICIOBBIE U «OECCMBICICHHBIE)
konmoHbl. Hexomupyromme PHK: otkpeitre, ocHoBHbie Buabl (pubocomusie PHK, TPHK). Mansie
Hekogupyronme PHK. Cospemennsiii mup PHK.

[lepBuunas crpykrypa. MomudunupoBanHbie ocHoBaHUS. OIHOLENOYEYHOCTh. BTOpHuHas CTpykTypa:
(bopMHpOBaHUE KOPOTKUX ABOMHBIX CHHpAJIEH 3a CUET B3aMMOJCHCTBHSI CMEKHBIX YUYAaCTKOB BHYTpPH IIETIH.
A-dpopma nBoiinoii criupanu PHK. TIpuHIMIT KOMIUIEMEHTapHOCTH M OTKJIOHEHHS OT Hero. «JledexTb»
KOPOTKHX JBOMHBIX CIIUPAJICH U OTKIIOHEHUs OT ABYCIUpPAIbHOU CTPYKTyphl. « Terpaiymnsy. IlceBnoysisl.
Tpoiinble B3aumoneiicTBus. TpeTndyHas CTPyKTypa: KOMIIAKTHOE CBOPAaYMBAaHHUE MOJIMPUOOHYKICOTHUIHON
LEeNH, JAJIbHUE  KOMIUIEMEHTapHbIE  B3aUMONCWUCTBUS,  CIUPAJIb-CIIMPAJIbHBIE  B3aUMOJACHUCTBUA,
¢dopmupoBanue kpynueix g1omeHoB. Ctpykrypa TPHK. Ctpykrypa pubocomusix PHK.

KommuieMeHTapHOE BOCIPOU3BEACHUE MEPBUYHON CTPYKTYPHl B pEAKUMAX PEIUIMKALMKM U OOpaTHOM
TpaHckpunuuu. KomupoBanue mnepBUYHOM CTPYKTYypbl mnonunentuaoB (6enkoB). IIpocTpancTBeHHOE
CTpyKTypooOpa3oBanue. OyHKIMH crienu(pUUecKoro y3HaBaHUs U CBA3bIBaHUA TUTraHaoB. Karanutnueckue
byHKIUH.
JlaboparopHbie padoThbI.
Jlaboparopnas pabora "PHK, ee ctpykrypa u ¢pyHkIun".
1 Omnpenenenue TpaHCcIOKaluH, pU3HUECKUE COOBITHS TPAHCIOKAIIMH, SKCTIEPUMEHTAIBHBIE TECTHI.

2 Vwuyacrtue daxropa snmonranuu EF2 (EF-G) ¢ I'T®. [Jomennas ctpykrypa EF-G; ocobennocTH 1oMeHa
IV. «Monexynsipaass Mumukpusi» (cxonctBo EF-G ¢ kommiekcom EF-Tu:Aa-tRNA.

3 «DH3uUMaTHYeCKas» U «HeIH3UMaTHIeckas» (0ecakropHas) TpaHCIOKAITHS.

4 OCHOBHBIE CJICAACTBUS OTKPBITHs OeC(haKTOPHOM TPAaHCIOKAIIMH: TPAHCIOKAIUS KaK CBOMCTBO
puOOCOMBI, TEPMOIMHAMHYECKAS CIIOHTAHHOCTD TPAHCJIOKAIMK, Karanutudeckas pynkuus EF-G,
3aBHCUMOCTbH KOH(OpMalMOHHOTO KaTtanu3a ot [ TO.

5 WHrnbutopsl Tpanciokanuu: GpycuaoBas KUCI0Ta, BAOMUIIMH, UX MEXaHU3MBI JIEHCTBHSI.



6 «HenorpunneTHash» TpaHCIOKaLMs: IPOCKaIb3bIBaHKUE 110 roMononuMepHoMy yuactky MPHK,
COCKaJIb3bIBAHUE HA CMEXKHBII TPUILIET, KIIPBIKOK» Yepe3 HECKONIbKO HykJeoTn10B MPHK.

7 TpaHciiOKalMOHHBIN cBUT paMKH. COCKallb3bIBaHUE U CABUT paMKH Ipu TpaHciauuu RF2-mMPHK.

8 «IIpsrxox» npu Tpancusaun MPHK rena tomonsomepassl ara T4. «IIpsipkok» ¢ momena TPHK na
nomed MPHK B cityqae TMPHK («Tpanc-Tpancsamnmsy).

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
[TpopaboTarh KOHCTIEKT JEKIIUH U TUTEPATYPY O CICTYIOIINM BOIIPOCAM:
1 Tpancrnokanus Kak MpOSIBIICHUE TPAHCIIOPTHON (YHKIIUA PUOOCOMBI.

2 KpynHOOno4yHass TMOABMXKHOCTH puOOocoMbl. [IpuHIMI CMBIKaHUST — pa3MmblkaHus. llepBeie
SKCIICPUMCHTAJILHBIC JOKAa3aTCJIbCTBA NMOABUXXHOCTH 3TOr0 THUIIA B pI/I60COM€ npu TpaHCIOKAIUH
(MaJyoyrioBoe HEHTPOHHOE paccesHue).

3 TlomBMXKHOCTH JTOMEHOB MaJloi CyO4acTHIBI PHOOCOMBI TPH KOJOH-3aBHCHMOM  CBSI3bIBAHHH
amuHoanuiI-TPHK (peHTreHocTpyKTypHBIi aHAIH3).

4 TlogBMXHOCT, B OOJBINOW CYOBEIUHUIIE W MEKCYObEIUHUYHBIE CIBUTH TIPH  CBS3bIBAHUU
amuHoamiI-TPHK u Tpancmokamuu.

5 OcoOGeHHOCTH MOJIEKYJISIPHBIX MAIllWH; TETUIOBBIC JABMKCHHS Kak JBWKYyIas cuiia. OTOOp ABMIKEHUHN
(«meMmoH MakcBeniay) B MOJICKYJISIPHBIX MalllMHAX.

6 Pounb cBsazbiBanus ['T® u ero ruaponmsa B 0T00pE IBHKSHUM.
7 TlonHblii pabounii UK pHOOCOMBI KaK MOJIEKYISIPHOM MaIlIWHBI.

Tema 4. buocunre3 oeaka. (IIK-2)
Jlexknus.

XUMHUYECKHE PeaKLUu, MPUBOAALINE K 00pa30BaHHIO MENTHIHOW CBSI3U B Ipoliecce OMocHuHTe3a Oelnka.
AKTUBalMsi aMHHOKUCIOTHI B peakuuu ¢ AT®; oOpasoBanue amuHOanuianeHunara. llepeHoc
amuHoanuibHoro ocrtarka Ha TPHK. Amunoammn-tPHK-cunTeTassl. AKTUBHBIE LEHTPHI CUHTETa3 M UX
cneun(puIHOCTh. [IpUHINNT «PeaKTUBHOCTH MOJIOBHHBI LIEHTPOBY MpU (YHKIMOHUPOBAHUM CHUHTETa3. /[Ba
kinacca amuHoanmn-TPHK-cunTeTas, ux CTpykTypHble U (YHKUMOHAJbHbIE pa3Nuyus. YYacTKU
B3aumozpeiicteus Mosiekyl TPHK ¢ amunoanun-tPHK-cunTeTazamu; paznuuus AByX KJ1accoB.

ONUUUKI TPaHCHSAUUHM: HMHULIMALWA, »ioHrauuss u TepmuHanus. [lomupubocoma. ComnpspkeHHas
TPAHCKPUNIMS-TPAHCIALUSA Yy MpokapuoT. Pabouuil 3MOHrallMOHHBIA LUK PUOOCOMBI; TP OCHOBHBIE
srana nukia. [lapuuanbabie QyHKIUM puOOCOMBI B XOAs TpaHcasauuu. Jlokanuszanus (yHKIMOHAIbHBIX
neHTpoB pubdocomsbl. A, P u E yuactku cBs3eiBanus TPHK. [Tomsiprocts cunthiBanus marpunsl (MPHK) B
XO0J1€ TPAHCIISIUH.

JlaGopaTopHbie padoThbI.
JlaGoparopnas pabota "buocunres 6enka".
1 Mertonp! onpeesieHusi aMUHOKUCIIOTHOTO COCTaBa M TIEPBUYHON CTPYKTYPBI OCITKOB.
2 Macc-CreKTpoMeTpusi OEITKOB.
3 IIpuHuIb MeTOA, MOATOTOBKA 00PA3IIOB K aHAJU3Y.
4 Peaknuu XUMUYECKON Moar(UKAINN (yHKINOHAIBHBIX TPYTIT AMUHOKHUCIIOT.

5 Mertonp! cienuduyeckoit u Hecnenuduueckor GpparMeHTaIuy TOJUTICTITUIHOMN TN - XUMUYECKUE 1
dbepmenTatuBHbie. O0IaCTH MPUMEHEHHUS METO/IA.

6 Paznenenue nentuoB, MOMy4aeMbIX IPH PACHICTUICHUH OCTTKOB.
7 Onpenenenne N-KOHIEBBIX aMUHOKHUCIOT. MeTon CaHrepa.
8 Omnpenenennie C-KOHIEBBIX AMUHOKHCIIOT U MOCIEI0BATEILHOCTE.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
[TpopaGoTarh KOHCIIEKT JIEKIMA U TUTEPATYPY 1O CIASAYIOIIUM BOIIPOCAM:
1 ABTOMaTHueCKOe CeKBEHHPOBAaHUE OCIIKOB M0 DIMaHYy.
2 Jlokanu3zanus qucyab(GUIHBIX CBSI3el B OeKax.
3 Ilentunnoe kapTupoBanue. MeTo bl U3yUEHUsT MOJICKYIISIPHBIX KOMILJIEKCOB.
4 MeTobI ¥ 3a/1a4¥ TPOTEOMHUKH.



Tema 5. Ctpykrypa n pynkuun 6esxos. (ITIK-2)
Jlexknus.

Hctopuss m3yuyenus xumuu Oenka. [IpencraBienus o Oenkax kak o Oumomonmumepax. OOmme cCBOHCTBa
O€JIKOB M MPUHIUINBI UX opraHuzanuu. OcHOBHBIC QyHKIMH OenKkoB. [IpuHIMIEI KiIaccuduKauy OenKoB,
ux pazHooOpasue. benku, BKIouaromuye HeOEIKOBbIE KOMIOHEHTHI: METAJUIONPOTEUAbI, XPOMOIIPOTEU/IBI,
[JIMKOTIPOTEHIbl. YPOBHH CTPYKTYPHOM OpraHn3aluy OSIKOBON MOJICKYJIbI.

Knaccudukarus, crpoeHne U (PU3UKO-XUMHUECKHE CBOICTBA aMHUHOKHCIOT. OnTHYECKash H30MEpHsl.
DU3NKO-XMMUYECKUE CBOWMCTBA OOKOBBIX paJMKajioB aMMHOKHUCIOT. CeneHouuctenH. CBoicTBa OOKOBBIX
pazuKaIoB aMHHOKHCIOT B COCTaBe OEJKOB, BaKHbIC UIA (DOPMHPOBAHUS MOJIEKYJbl. buoxumuueckue
METOJIbI ONPEACTICHUS AMUHOKHCIIOT U OeKoB. [IpHHIMITEI BEIACTICHUA U OYUCTKH OeskoB. /lokaszarenbcTBa
MH/IMBUYAIbHOCTH Oenka. MUKPOTreTepOreHHOCTh OeliKa.

Ponp BomopoaHbIX cBs3el A (popMupoBaHMS BTOPUYHOM CTPYKTYpbI. Alb(a-crivpaib Kak BaKHEUIIMN
AIIEMEHT PETyISIPHON BTOPUYHOHN CTPYKTYphI Oeska. OCHOBHBIE CBOMCTBA anb(da-crupaieit: opMupoBaHue
JUIOJIFHOTO MOMEHTa, pPOJIb OOKOBBIX paJWKajIOB AMUHOKHUCIOTHBIX OCTAaTKOB. BHIBI CHHpanbHBIX
CTpYKTyp. beta-cTpykTypa: napanienbHoe U aHTUIIAPAJUIEIbHOE PACTIONIOKEHHE Lenel pu (POPMUPOBAHUU
cioeB. Iletnu, ux nokanu3anus Ha noBepxHOCTU OenkoB. IlInuibka Kak 3IEMEHT BTOPUYHOM CTPYKTYPHI
6enkoB. Tormonornyeckue quarpaMmsl.

CTaOuapHOCTh MPOCTPAHCTBEHHOW CTPYKTyphl Ocnka. DopMUpOBaHUE TPETUYHOM CTPYKTYphl Oenka B
nporecce cuHTe3a. [uapododHoe sapo. dopma, KOMITAKTHOCTH M JAMHAMHUKA MOJIEKYJIbl Oenka. Ponb
IUCYTb(MUIHBIX CBsI3eH B CTAOWIM3AllMM TPETUYHOW CTPYKTYpPhl HEKOTOPBIX OEJIKOB M MENTHOB.
B3anMoCBsI3b 37IEMEHTOB BTOPHUYHOW CTPYKTYpbl B cOcCTaBe OenkoBOil 1oOynbel. KoHceHcycHbIe
MOCJIEJIOBATEIbHOCTH aMHHOKHUCIOT B TPEACKa3aHUU TPETUUYHOM CTPYKTypbl. [loHsATHE CTpYKTypHOI
KJIacCcu(pUKauu OEITKOB.

CrexuoMeTpusi W TEOMETpPHUsl YETBEPTUUHOH CTPYKTyphl. B3ammonmelcTBHs MexOy CyObeaMHUIIAMH,
CTaOMJIM3UPYIOLIME YETBEPTHUHYIO CTPYKTypy. CTpyKTypHass OpraHu3anusi KOHTAKTOB  MEXIY
cyObenuHUIIaMU. MeToAbl UCCIENOBaHUS YETBEPTUYHOM CTPYKTyphl. buonormueckoe 3HadeHHe
YEeTBEPTUYHOH CTPYKTYpbl. OCHOBHBIE KJIACCHI OCJIKOB.

JlaboparopHbie padoThbI.
Jlabopatopnas pabora "CtpykTypa u GyHKIIUH OCIKOB".

1 Opranuzanus peenTopoB, COCOObI X 3asSKOPUBAaHUSI HA MeMOpaHe.
2 CrpykTypa 6elKkoB, IPUHUMAIOIIMX YYacTHE B Iepe/iaue CUTHAJA B KIIETKY.
3 G-6enku, cTpyKTypa, QYHKLIUH.
4 I'T®-a3nHbIil foMeH. TpaHCIyLMH.
5 Ras-06enok; MyTaHTHBIE (POPMBI, OHKOTEHE3.
6 Mansie G-0enku, X pazHOoOOpa3ue u QyHKITUH.
7 SRP—uacTu1bl 3yKapuOTHYECKUX KJIETOK. VX IpOKapHOTHYECKUE aHAJIOTH.
8 CTpoeHue nenTuAHbIX TOpMOHOB. B3anMoneiicTBre ropMoHa pocTa ¢ peenTOpOM.
9 ®epMeHT-acCOMMPOBAaHHBIE PELIETITOPBI, TUPO3UH-KUHA3HbBIE PELENTOPHI.

10 Kunazubie nomensl: SH2 u SH3 moaynu - cTpykTypa ¥ GyHKITHSI.

11 Crpykrypa Src-TUpO3UH KUHA3bI.

12 MIHCYnWMHOBBIN penenTop U MeXaHu3M repeaadn curaana: naeyant/ IGF-curnaapHbIi My Th.

13 WHTerpuHbI - JOMEHHAs OpraHu3anys, B3auMoAecTBIE ¢ (PUOPOHEKTUHOM U KOMIOHEHTAMHU
BHEKJICTOYHOI'O MaTPUKCa, KaCKaIHas lepeada CUrHaia.

14 buonornueckue (PyHKIIMN MHTETPATbHBIX MEMOPAaHHBIX OCJIKOB, UX CTPYKTypHOE pa3HOOOpasHe.
OcoOEHHOCTH BBIJICJIEHUS M UCCIIEIOBAHUS IPOCTPAHCTBEHHOM CTPYKTYpbI. [IpUHIIUIBI 3aKpeTIeHus
OeKoB Ha MeMOpaHe.

15 TpancMmeMmOpaHHBIE TOMEHBI PELIETITOPOB TOPMOHOB.

16 BaxkTteproponorncuH, ero CTpoeHue 1 (yHKIIMOHUPOBAHUE.

17 PoporcuH - mpoCTpaHCTBEHHAs CTPYKTYpa U 3pUTENbHBIN KacKasl.

18 ITopuHBI U POACTBEHHBIC UM IO CTPYKTYpe OCIKH BHEUTHEW MeMOpaHbl OaKkTepuil.
19 OcobeHHOCTH CTPOEHUS TTIOPUHOB, BAXKHBIE I UX TPAHCTIOPTHOW (PYHKITHH.



20 Tlornomenue yrineBoaos, pochaToB, HOHOB XKeJe3a.
21 Cunepodopsl.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
[IpopaboTaTh KOHCTIEKT JEKIUI U TUTEPaTypy MO CIETYIOIIMM BOIIPOCAM:

1 Perymsiuus 6uocunTesa u GyHKIMOHUPOBAHHUS MOPUHOB. [IOpHUHBI Kak pelienTOPbI CBA3BIBAHHS
KOJIMLIIMHOB U 6akTeprodaros. Omp- 6eKu.

2 CTpyKTypa U MEXaHU3M JEHCTBUS KOJIULIUHOB.

3 AkBanopuHbl. OCHOBHBIE TUIIbI HIOHHBIX KAHAJIOB.

4 HUKOTHMHOBBIE allETHIIXOJIMHOBBIE PELEIITOPHI U IPYTUE JTUTaHI-yIpaBisieMble KaHaibl. CTpyKTypa 1
MEXaHU3M JEUCTBUS.

5 BonopactBopumbie O€IKH, MOAYIUPYIOIINE JIUTaHI-CBA3bIBAIOIINE IOMEHBI PELIENTOPOB.

6 KanueBbie kaHaJbl, CTPOCHUE, MEXAaHU3M 00ECTIEUYEHUS CEIEKTUBHOCTH.

7 HeiltpoTokcndeckue 6emku (M MenTUIbl) U3 SA0B KUBOTHBIX (3MEH, MayKoB, CKOPIIMOHOB, STOBHTHIX
MOPCKHX MOJUIIOCKOB U JIp.) B UCCIIEJOBAHUSX PELIENITOPOB U HOHHBIX KaHAJIOB.

8 CTpyKTypa aKTHHA, €r0 CXOJCTBO C TeKCOKHHA3aMH U OeJIKaMH TeIIOBOro moka. CTpykrypa
aktuHOBOTO (mnamenta. ATDa3Hast aKTUBHOCTh aKTUHA M €T0 BEPOSTHBIE KOH(DOPMAIIMOHHBIE
nepecTpoiiku nmpu nonumepusanuu punamerTa. [TonapHOCTh U AMHAMHUKA aKTUHOBBIX (DUITAMEHTOB.
[IpodunuH, ero B3anMoaeicTBHE ¢ aKTUHOM. | €1h30IIMH, €T0 B3aNMOACHCTBHE C aKTHHOM.

9 Crpykrypa TyOynuHa, ero cxoAcTBo ¢ Masbimu [ Tdazamu. PasnooOpasue cemeiicTBa TyOyIMHOB.
CrpykTypa MUKPOTPYOOUKH. YUaCTOK CBS3bIBaHUA Takcola B TyOynuHe. [ Tda3zHas akTHBHOCTh
TyOyJIMHA ¥ €T0 BepOATHbIE KOH(POPMALMOHHBIE IEPECTPONKH MPH MOTUMEPU3AIUN MUKPOTPYOOUKH.
[TonsspHOCTH U AMHAMHUKA MUKPOTPYOOUEK

10 Crpoenue OenkoB cemeiicTBa MHO3UHOB. CTpykTypa ATda3HOro 1o0MeHa MHO3MHA, €T0 CXOJICTBO C
MmanbiMu ['Tdazamu. Yuactku cBsa3biBanust AT® v akThHA B MOJIEKyJIe MMO3MHA. MeXaHOXUMHUUYECKUI
IIUKJI MHO3HHA, POJIb B HeM akTuHa. «lllaranue» nTUMepHBIX MHO3MHOB BIOJIb aKTHHOBOTO (PUTaMEHTA.

11 Crpoenune GenkoB cemeiicTBa kuHe3UHOB. CTpykTypa ATda3zHoro 1oMeHa KMHE3MHA, €r0 CXOJICTBO C
MHO3UHOM. MeXaHOXUMHUYECKUI UK KHHE3UHA, POJIb B HEM TyOyauHa MUKpoTpyOouek. «I1laranue»
KUHE3MHOB 110 MUKPOTPYOOUKe.

12 Crpoenue OenkoB cemeiicTBa auHenHOB. CTpykTypa AT®a3Horo 1oMeHa IMHEHHa, ero
METaMEpPHOCTh. BepOsITHBIN MEXaHOXUMUYECKUN LUK JUHENHA.

Tema 6. OcHOBBI OMOXMMHUM U MOJIeKYyJasipHOii reHeTukn (ITK-2)
Jlekumus.

OU3NKO-XUMHUYECKHE OCOOCHHOCTH CTPYKTYPhl HyKJIEHMHOBBIX KHCIOT. KosblieBble MOJEKYNbl ABOWHBIX
cnupaneit JIHK, monsitue o cymepcrnmpanuzamnuu, ee Ouojiorudeckasi pojib B KJIETKaX MUKPOOPTaHU3MOB.
OU3NKO-XUMHUYECKUE  OCOOCHHOCTH  CTPYKTYpbl M (YHKIIMOHUPOBAaHHsS OETKOB U (EPMEHTOB.
MexanusMbl ~ (pepMEHTAaTHUBHOIO  KaTajiu3a W  KHUHETHKa (EepMEHTaTHUBHBIX peakuuidl. OCHOBHBIE
TeHETUYECKHE TMPOILECChl B KJIETKAX MUKPOOPTaHW3MOB M HX pEryidnus. MexaHu3Mbl peruiuKaluuu U
KOHTPOJIb KOMHHUHOCTH TUTa3MHUA. MeXaHu3Mbl O0O0Ier u canT-crenuduuecKon pEeKOMOUHAIINH.
Tpanckpunuus u ee perymsauus Ha pPa3IUyHbIX YpoBHsSX. CuHTE3 Oelka — INeHeTHMYeCKH Ko,
MeXaHu3M TpaHcsuu U ee perysanusa. CtadmipbHocTh PHK 1 Genka B kietkax Oaktepuii. MeTombl
reHernyeckoro obmena. [eneruueckas TpaHcdopmaius, HpUpogHAs W HHAyUHpoBaHHAs. ChiusHHE
npotoractoB. Konbtorauus y Oakrepuid. Jluzorenus u TpaHcaykuus, oOuias u crienuduyeckas.

JlaGopaTopHbie padoThbI.
JlaGoparophas paborta "benok-HyKIenHOBOE Y3HaBaHHUE, PETYIATOPHbBIC OenKu".

[Tpuntuner OenoK-HYKJIeMHOBOTO y3HaBaHms. Kimaccudukanus B3anMoaeicTBuil. BzammoneicTBus
perymstTopHbix 6enkoB ¢ caiitamu [JHK B B-hopme — oO1me mpuHIUIIBI, albTepHATUBHBIE MOJCTH
KHHETUKUA TIOMCKa OenkoM crernuduyeckux caitoB cBs3biBanus ¢ JIHK. Pacemorpenune JIHK y3narommx
JIOMEHOB B peryisaTopHbIX Oenkax Ha mpumepe H-T-H wim H-L-H snemenTtos,

11



12
Homeodomain-, Leu-zipper- TALEN-conepammx peryisiTOpHbIX OEIKOB, OEIKOB, COAEpIKAIIUX
b-cTpyKTypBl B «y3Hatomiem» aomeHe u jap. Crnenmduueckue B3aumoneiictsus Ha npumepe PHK
nonumepasa E.coli-curma(70) — mpomorop, penpeccopsl lambdaCl u Cro — oneparopsi, CAP-6enok —
CAP-caiit JIHK.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

[IpopaboTaTh KOHCTIEKT JEKIUI U TUTEPaTypy MO CIETYIOIIMM BOIIPOCAM:

1 Crabunpaocts PHK 1 Genka B kneTkax OakTepuil.

2 Mertoasl reHeTHYECKOr0 OOMeEHa.

3 T'enernyeckas TpaHcpopmamus, TPUPOTHAS U WHAYIUPOBAHHAS.

4 CnusHue mpOoTOIIACTOB.

5 Konsbroranust y OakTepHid.

6 JluzoreHus: W TPaHCIYKIWsA, 00IIas U crienuduaeckas.

Tema 7. Metat6oan3m u peryasuus (I1K-2)
Jlexnus.
MeTtabonu3M Kak HCTOYHUK COEAMHEHHH ¢ BBICOKMM PBIHOYHBIM IOTEHIMaraoM. Merabonnueckas
cetb. OOmme mpeAcTaBiIeHUsT O MHUKpoOHOM Metabonmu3me. IlonsThne xatabonmsmMa u aHabonm3Mma,
obmue MeTabon4ecKue MPeIIeCTBEHHUKH, Mepeada YHEPIUun B KIIETKaXx.
[Tytn mMKonM3a, MK TPUKAPOOHOBBIX KHUCIOT M OKHUCIHTENbHOE docopunupoBanue. LleHTpanbHbIl
metabomu3Mm Escherichia coli mpu pocte Ha miroko3e U Ipyrux caxapax. bU-KOMIOHEHTHbBIE CHCTEMbI
nepefayd CHUTHAJIOB Ha TpuUMepe perymsiuuud — notpednenus asora, (ocdopa kierkamu E.coli.
bakrepuanbublii  porocunres. Mcmonb3oBaHHE MHKPOOPTaHM3MAaMU OIHOYIVIEPOAHBIX COEAWHEHHH B
KauecTBE  HMCTOYHHKA  yriepoia,  MeTWIOTpodbl, MeTaHOTpodsl. Crneuudpuyeckrne 0COOEHHOCTH
MOJICKYJIIDHON OWOJIOTHM JpOXOKeH M MHULENUANbHBIX TPHOOB Kak MpeACTaBUTENEH JyKapuoT B
MHUKPOOHOJIOTHYECKON OMOTEXHOIOTUU. MeXaHU3MBbI peryasiuu MeTabonu3ma.
JlaboparopHbie padoThbI.
Jlabopatopnas pabota "Perymsmust metaboauzma'.
CxoncTBa M pa3nuuus MeTa0oiIM3Ma Pas3IHMYHBIX OPTaHU3MOB, MPUHIUIHAILHBIE BO3MOXHOCTH
MeTabOMMUeCcKUX MpUBHUBOK. VHTeHCH(UKAIMs OMOCHMHTE3a LENEBbIX MPOIYKTOB METOIOM
MHUKPOOHOJIOTHYECKOTO CUHTE3a. MHUKPOOUOIOTHUECKUN CHHTE3 U MHKPOOHOJIOrHYecKas
TpanchopMmalys B moiyueHUH (apMaleBTUUECKHX CyOCTaHIIMNA U JIEKapCTBEHHBIX IPEnapaToB.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
ITpopaboTaTh KOHCIEKT JEKIHUH U IUTEpaTypy MO CIEAYIOLUIMM BOIPOCAM:
1 Lentpanbueiii Metabomu3m Escherichia coli mpu pocte Ha IIroKo3e U IpyTrux caxapax.
2 bu-KOMIIOHEHTHBIE CUCTEMBI IEPElayll CUIHAJIOB Ha IMpPUMEpEe Peryisiuu HOoTpeOaeHHs a30Ta,
docdopa knerkamu E.coli.
3 bakrepuanbHbId (HOTOCHHTES.
4 Vcnonb30BaHHE MUKPOOPTaHU3MaMH OJHOYIJIEPOAHBIX COCIMHEHUH B KaueCTBE HCTOYHHUKA
yIieposa, METHIOTPO(BI, METAHOTPO(HI.
5 Cnemuduyeckue 0cOOCHHOCTH MOJIEKYIIPHON OMOJIOTHH APOACKEH M MHUIENUATBHBIX TPUOOB Kak
NpeACTaBUTENICH YKapHOT B MHKPOOHMOIOTHUECKONW OMOTEXHOIOTHH.
6 MexaHu3MBbI PETYIALUU METab0In3Ma.

Tema 8. MeTonnl anaamn3a reiomoB. Merarenomuka. buonngopmarunka. (ITK-2)
Jlexknus.
PasnooOpa3zue u CTpykTypa TE€HOMOB IMPOKAPUOT U OyKapUOT. MeToibl CEKBCHHPOBAHHS TIEPBOTO,
BTOPOTO, TPETHETO TMOKOJIEHU. MeToasl 00paOOTKHM JTaHHBIX CEKBEHUpOBaHUs. KapTupoBaHHe pHIOB.
ITouck myranmii. Ananu3 auddepeHInanTbHOR SKCIPECCUU TeHOB.
buonornueckne 0a3pl  gaHHbIX. [lomck B Ouonornyeckux 0a3ax JIaHHBIX. BripaBHuBaHMe
MIOCJIEN0BATENBHOCTEN. MeTonbl MOMCKa roMOJIOrOB. MeToJpl METareHOMHUKH. YCTaHOBJIEHHE BHJIOBOTO
cocTaBa MUKpOOHOTO coobmecTBa. COOpKa reHOMOB M METar€HOMOB.



JlaboparopHbie padoThbI.
Tema: "MeTtonnl aHain3a T€HOMOB'.

Pabora ¢ nmocnenoBarensHocTsIME B (popmarax FASTA u GenBank. [lonck mocnenoBarenbHOCTEH B
6a3ax mansbix anroputMamu BLAST, PSI-BLAST. IloctpoeHne MHOKECTBEHHBIX BBIDABHUBAHUIA.
OUIIOreHeTUYECKUI aHaIN3 MOCJIE0BATENbHOCTEN. AHAIN3 JaHHBIX CEKBEHUPOBAaHUS HOBOIO
nokoneHus, urenne u aHanu3z FASTQ daiinos. KaprupoBanue puos.

3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThlI.
[TpopaboTarh KOHCTIEKT JEKIIUH U TUTEPATYPY O CICTYIOIINM BOIIPOCAM:
1 Mertompl 00paOOTKM AaHHBIX CEKBEHUPOBAHMS.
2 KaprtupoBanue puaos.
3 Tlouck myTarui.
4 Anamuz nuddepeHIuanbHOM 3KCIIPECCUr TeHOB.
5 Buonornueckue 6a3pl JaHHBIX.
6 ITouck B Omonorndeckux 06a3ax JaHHBIX.
7 BpipaBHHMBaHHE MOCIEI0BATEILHOCTEM.
8 MeTtonpl MOMCKa TOMOJIOTOB.
9 MeToapl METarcHOMUKH.
10 YcraHnoBieHHEe BUAOBOTO COCTaBa MUKPOOHOTO COOOIIECTBA.
11 C6opka reHOMOB U METareéHOMOB.

Tema 9. PenaktupoBanue renomoB. Cunre3 reion. (I1K-2)
Jlekuus.

MeTonbl reHeTHYECKOM MOIU(UKALMN MUKPOOPTaHU3MOB, MyTareHe3 U CEeJEeKLHUs, T'€HHas WHXKEHepus,
METOJIbI HamlpaBJICHHOW Momudukanuu — MeTos, oOMeHa asienel, pekoMOuHupuHr -A-red, CRISPR-Cas
cucteMbl pemaktupoBaHus.  PasHooOpasme  cuctem  CRISPR-Cas. UmxkenepHesie  Oenku  Juist
penaktupoBanus reHoMoB. [{unkoBeie manbipl, TALEN, Meranykieassl. Mexanusmsl penapanuu JJHK.
Odd-raprerasie 3 HexTsI.

JlaGopaTopHbie padoThbI.
JlaGoparopnas pabora "bubnuoreku mpoMOTOpOB, TEPMUHATOPOB U CAMTOB CBA3BIBAHMA C pubocoMamu'.

Perynupyemas skcrpeccusi reHOB MHUKpPOOPTaHW3MOB. bubnmoreku mpoMoTOpOB, TEPMHHATOPOB U
CalTOB CBA3BIBAHUS C puOOCOMaMHU.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
[TpopaboTarh KOHCTIEKT JEKIIUH U TUTEPATYPY O CICTYIOIINM BOIIPOCAM:
1 CRISPR-Cas cucrembl pe1akTUpOBaHUS.
2 Pasnoo6pazue cucrem CRISPR-Cas.
3 UmxeHepHbIe OCNKH I PENaKTHPOBAHUS TC€HOMOB.
4 Tlunkossle nanbipl, TALEN, meranykieassl.
5 Mexanusmel penapanuu JJHK.
6 Odd-taprerubie 3GPEKTHI.

Tema 10. MeTa6oanueckas nn:xkeHepus. (ITK-2)
Jlexknus.
Metabonuyeckass HWHXCHEPUS — POXKACHHE W HBOJIOLHUS TEPMUHA, COBPEMEHHOE OIpe/eliCHUE;
(bYH,[[aMeHTaHLHaH OCHOBA, HO ApPKO BBIpAXKCHHAA MpPUKIIaJHAd HAIOPABJICHHOCTb HA MHAYCTpHUAIU3AIUIO
MOJIy4YaCMbIX IMPAKTHYCCKU 3HAYUMBIX PC3YJIbLTATOB. CTa,Z[I/II/I Pa3sBUTHA MeTaGOHI/I‘{eCKOﬁ HHXXCHCPUH, UX
CYIIHOCTb, MCTOHOJIOTHUYCCKAsA OCHOBA W HNPUHOUIIMAJIBHBIC pPa3Invusl. Pa3Butue nu COBpPCMCHHOC
COCTOSIHHE€ METOJIOB «PEJAKTUPOBAHUS» T€HOMOB MUKPOOPTaHU3MOB.
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[IpencraBnenne O CTPYKTYpe H COCTAaBHBIX YacCTSIX COBPEMEHHOW CHCTEMHOW MeTaboIuuecKon
WH)KEHepuH. 3a7a4d CHCTEMHONM OHOJIOrMH M METOHAbl TOJYyYEHHUS SKCIEPHUMEHTAIbHBIX JIAHHBIX.
JIOCTH)KEHUsI CHHTETHYECKON OMOJIOTMH M €€ BKJIAJ B YCIIEXHU CUCTEMHOW MeTabolM4ecKoi MHKEHEPHH.
CxoncTBO M NPHUHLMIIMAIBHOE  pa3Muue TPAJAMLMOHHBIX PaHAOMHU3UPOBAHHOIO MyTareHesa C
MOCIENYIOMEeH TeHEeTHYECKONH CeleKIMeld W COBPEMEHHOH aganTHUBHOW 1a00OpaTOpHOW 3SBOJIOIHEH.
Pesynbrarel Haubosiee HAayYHO-TIPAKTUYECKH 3HAYUMBIX HCCIIEIOBAHHM

B 00J1aCTH METa0OINYECKON MHKCHEPUH.

JlaGopaTopHbie padoThbI.
JlaGoparopnas pabota "MeTtabonuueckas HHXeHepus '

Craguu Mmpenu3suOHHO-OPHUEHTUPOBAHHBIX MOAU(PUKAIUI T€HOMOB MHKPOOPTaHU3MOB-IPOAYLIEHTOB —
OT HCIMOJb30BAHUS PEKOMOMHAHTHBIX IUIA3MUJ 10 PEIAKTUPOBAHUS IEJIEBOTO ydacTKa OaKTepuabHBIX
XpOMOCOM METOJIaMU PEKOMOWHUPUHTA.

JlaGoparopHas pabota "MeTtabonuueckas HHxeHepus '

KonkpeTHbie mpuMephl yCHENIHBIX HCCIIEIOBAHUN CHCTEMHONH METAa0OJUYECKON WH)KEHEPHH,
0a3upyIONIMXCS Ha SKCIEPUMEHTANIbHBIX Pe3ylbTaTaX CHUCTEMHON W/MIIU CUHTETUYECKOW OMOJIOTHU.
Pa3paboTka cTpaTeruu COBpeMEHHOT0 KOHCTPYUPOBAHUS HITaMMa-IIpoAyLieHTa. MeTaboanueckas
MHXEHEpUsSI KaK HOBBIM MOAX0X B (hapMaleBTUYECKOM MPOU3BOJICTBE.

3ajanus AJ151 CAMOCTOSITEIbHOM PadoThlI.
[TpopaboTarh KOHCIIEKT JEKIIUH U TUTEPATYPY O CICTYIOIINM BOIIPOCAM:

1 CxoacTBO M MPHUHLMIIMAIBHOE Pa3IMYUe TPATUIIMOHHBIX PaHIOMU3UPOBAHHOIO MyTareHesa ¢
MOCJIENYIONMEeH TEeHETHUYECKONW CEeJCKIIMeH W COBPEMEHHOW aJlaliTUBHOW J1a0OPaTOpPHOW HBOIIOIUEH.

2 Pesynbrarhl HauboONEe HAYYHO-TIPAKTUYECKH 3HAUUMBIX HCCIICOBAaHUN B 00JACTH METa0OIMUECKON
UHXCHEPUH.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

3 cemectp
*  TEKyIHUHd KOHTPOJIbL — 50 OamioB
*  KOHTPOJIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amnoB KaxabIi
* mpeMuanbHBIE OauTel — 20 6aioB
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJAeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpos | Oamios

/ cpe3sl




JHK, ee
CTPOCHHUE U
peTUTUKALKS.

Hpyrue
(hopmbI
KOHTPOJIS

«5 OammoB» - pabora BBIOJIHEHA B MOJHOM 00beMe C
cobmoneHneM HeoOXOANMOW TOCIIEAOBaTENbHOCTH U TPeOOBaHUN K
MPOBEICHUIO OIBITOB (C y4EeTOM TEXHHKH O€30MacHOCTH U
npaBu1 paboTel C MarepuasamMu ©u obopymoBanueMm). Pabota
BBIMOJIHEHA BEpPHO, C pe3ylbTaTaMH M BbIBOJAMH HauOOJNbIIEH

TOYHOCTH. B nmpencraBieHHOM OT4eTe€ JIOTMYHO  ONHMCaHBI
HabmroneHus v c(OPMYIUPOBAHBI BHIBOJIBI U3 OIBITA.
«4 OGamma» - paboTa BBIOJHEHA B MOJHOM o00beMe, HO C

HapylIICHUEM yCIIOBHH, O0CCIEUMBAIOIINX TOYHOCTh pe3ynbTara. B
Xolle paboTel ObLIa JOMyIIeHAa He Ooyiee OMHOW TPyOOW OMMOKH
win 2-3 MEJKUX HeJoYeTa. B MpencTaBiIeHHOM OTYETE B ONHCAHHUU
HAOJIONEHUHN OMYIICHBl HETOYHOCTH, C(HOPMYTUPOBAHHBIE BBIBOJBI
HETIOJIHEIE.

«1-3 ©Oamma» - paboTa BBHITIONHEHA MPABWJIBHO, HO HE B MOJHOM
oObeme, BrImonHeHHBIE 00bEM JaeT BO3MOXHOCTH IOIYyYUTh
KOPPEKTHBIE PE3yJbTaThl U CHOPMYIHUPOBATH BBIBOIBI MO OCHOBHOU
3amaue paboThel. B xone paboThl ObUTM JOMyIIEHBI He Oonee 2
rpyObIX OIMMOOK, KOTOpbIE OBUIM WCHPABICHBI IO 3aMEYaHUI0
mperofaBatens. B mpencTaBIeHHOM OTYETe JOMYIICHBI ONTHOKY B
OIMHMCaHUU HAONFOICHMIA, ()OPMYITHPOBAHUHU BHIBOJIOB.

«0 - bannoB» - paboTy BBINOJIHEHa HE B MOIHOM oObeMe. O0beM
BBITIOJTHGHHON  pabOTBl  HE  TO3BOJSET  IMOJNYYUTh  BEPHBIC
pe3yabpTaThl W CAENarb KOPPEKTHBIC BBIBOABI. XOHI  OIBITA,
W3MEPCHUSI, BBIUKCIICHHS,  HAOIIONCHUS MTPOU3BOIAIUCH
HEMpaBWILHO. bbIIO jmomymieHo Oornee JBYX rpyObIX OHMIMOOK B
xoJie 1a00opaTopHOl paboThI, B OOBSICHEHUH, B OOPMIICHUH, paOOTHI,
B COONIOZICHMM TPaBHJ TEXHHKH OC€30MacHOCTH Ipu paboTe ¢
BEIICCTBAMH M 00OPY/I0BaHUEM, KOTOPBIC HE OBUIH UCIIPABIICHBI JIAXKE
MOCJIC 3aMEYaHUs IPeIojaBares.

XpoMaTHH.
Perynsauus
AKTUBHOCTH
TEHOB.

Jlaboparo
pHast
pabora

«5 OammoB» - pabora BBIOJIHEHA B MOJHOM 00beMe C
cobmoneHneM HeoOXOANMOW TOCIIEAOBaTENbHOCTH U TPeOOBaHUH K
MPOBEICHUIO OIBITOB (C Yy4EeTOM TEXHHKH O€30MacHOCTH U
npaBui1 paboTel C MarepualamMu ©u obopynoBanueMm). Pabota
BBIMIOJIHEHA BEpPHO, C pe3ylbTaTaMH M BbIBOJAMH HauOONbIIEH

TOYHOCTH. B nmpencraBieHHOM ~OT4eTE€ JIOTMYHO  ONHMCaHBI
HaOmoneHus v c(OPMYIUPOBAHBI BHIBOJIBI U3 OIBITA.
«4 OGamma» - paboTa BBIIOJHEHA B MOJHOM o00beMe, HO C

HapylIICHUEM yCIIOBHH, OOECIEUMBAIOIINX TOYHOCTh pe3ynbrara. B
Xolle paboTel ObLIa JOMyIIeHAa He Ooyiee OMHOW TPyOOW OMMOKH
win 2-3 MEJKUX HeJoYeTa. B MmpencTaBiIeHHOM OTYETE B OMHCAHUU
HAOJIONECHUHN TOMYIICHBl HETOYHOCTH, C(HOPMYTUPOBAHHBIC BBIBOJBI
HETIOJIHEIE.

«1-3 ©Oamma» - paboTa BEHITIONHEHA MPABWJIBHO, HO HE B MOJHOM
oObeme, BrImonHeHHBIE 00bEM JaeT BO3MOXXHOCTH IONYyYUTh
KOPPEKTHBIE PE3yJbTaThl U CHOPMYITHUPOBATH BBIBOJIBI MO OCHOBHOU
3amaue paboTel. B xome paboThl ObLIM JOMyIIEHBI HEe Oonee 2
rpyObIX OIMMOOK, KOTOpbIE OBUIM WCHPABICHBI IO 3aMEYaHUI0
mperofaBatens. B mpencTaBIeHHOM OTYETE JOMYIICHBI ONTHOKY B
ONHMCaHUU HAONFOICHMIA, ()OPMYITHPOBAHUHU BHIBOJIOB.

«0 - GannoB» - paboTy BBINOJIHEHa HE B MOMHOM oObeMe. O0beM
BBITIOJTHGHHON  pabOTBl  HE  TO3BOJSET  IMONYYUTh  BEPHBIC
pe3yabpTaThl W CAENAarb KOPPEKTHBIC BBIBOABI. XOHI  OIBITA,
M3MEPCHHSI, BBIUKCIICHHS,  HAOIIONCHUS MTPOU3BOIAIUCH
HEMpaBWILHO. bbIIO jmomymieHo Oornee JBYX rpyObIX OHMIMOOK B
xoJie 1abopaTopHOl paboThI, B OOBSICHEHUH, B OOPMIICHUH, paOOTHI,
B COONIOZICHMM TIPaBHJ TEXHHKH OC€30MacHOCTH Ipu paboTe ¢
BEIICCTBAMH M 00OPYI0BAaHUEM, KOTOPBIC HE OBUIH UCIIPABIICHBI JIAXKE
MOCJIe 3aMEYaHUs PeIojaBarers.
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«5 OammoB» - pabora BBIOJIHEHA B MOJHOM 00beMe C
cobmoneHneM HeoOXOANMOW TOCIIEAOBaTENbHOCTH U TPeOOBaHUN K
MPOBEICHUIO OIBITOB (C y4EeTOM TEXHHKH O€30MacHOCTH U
npaBu1 paboTel C MarepuasamMu ©u obopymoBanueMm). Pabota
BBIMOJIHEHA BEpPHO, C pe3ylbTaTaMH M BbIBOJAMH HauOOJNbIIEH

TOYHOCTH. B nmpencraBieHHOM OT4eTe€ JIOTMYHO  ONHMCaHBI
HabmroneHus v c(OPMYIUPOBAHBI BHIBOJIBI U3 OIBITA.
«4 OGamma» - paboTa BBIOJHEHA B MOJHOM o00beMe, HO C

HapylIICHUEM yCIIOBHH, O0CCIEUMBAIOIINX TOYHOCTh pe3ynbTara. B
Xolle paboTel ObLIa JOMyIIeHAa He Ooyiee OMHOW TPyOOW OMMOKH
win 2-3 MEJKUX HeJoYeTa. B MpencTaBiIeHHOM OTYETE B ONHCAHHUU
HAOJIONEHUHN OMYIICHBl HETOYHOCTH, C(HOPMYTUPOBAHHBIE BBIBOJBI
HETIOJIHEIE.

«1-3 ©Oamma» - paboTa BBHITIONHEHA MPABWJIBHO, HO HE B MOJHOM
oObeme, BrImonHeHHBIE 00bEM JaeT BO3MOXHOCTH IOIYyYUTh
KOPPEKTHBIE PE3yJbTaThl U CHOPMYIHUPOBATH BBIBOIBI MO OCHOBHOU
3amaue paboThel. B xone paboThl ObUTM JOMyIIEHBI He Oonee 2
rpyObIX OIMMOOK, KOTOpbIE OBUIM WCHPABICHBI IO 3aMEYaHUI0
mperofaBatens. B mpencTaBIeHHOM OTYETe JOMYIICHBI ONTHOKY B
OIMHMCaHUU HAONFOICHMIA, ()OPMYITHPOBAHUHU BHIBOJIOB.

«0 - bannoB» - paboTy BBINOJIHEHa HE B MOIHOM oObeMe. O0beM
BBITIOJTHGHHON  pabOTBl  HE  TO3BOJSET  IMOJNYYUTh  BEPHBIC
pe3yabpTaThl W CAENarb KOPPEKTHBIC BBIBOABI. XOHI  OIBITA,
W3MEPCHUSI, BBIUKCIICHHS,  HAOIIONCHUS MTPOU3BOIAIUCH
HEMpaBWILHO. bbIIO jmomymieHo Oornee JBYX rpyObIX OHMIMOOK B
xoJie 1a00opaTopHOl paboThI, B OOBSICHEHUH, B OOPMIICHUH, paOOTHI,
B COONIOZICHMM TPaBHJ TEXHHKH OC€30MacHOCTH Ipu paboTe ¢
BEIICCTBAMH M 00OPY/I0BaHUEM, KOTOPBIC HE OBUIH UCIIPABIICHBI JIAXKE
MOCJIC 3aMEYaHUs IPeIojaBares.

Bbuocunres
Oenka.

Jlaboparo
pHast
pabora

«5 OammoB» - pabora BBIOJIHEHA B MOJHOM 00beMe C
cobmoneHneM HeoOXOANMOW TOCIIEAOBaTENbHOCTH U TPeOOBaHUH K
MPOBEICHUIO OIBITOB (C Yy4EeTOM TEXHHKH O€30MacHOCTH U
npaBui1 paboTel C MarepualamMu ©u obopynoBanueMm). Pabota
BBIMIOJIHEHA BEpPHO, C pe3ylbTaTaMH M BbIBOJAMH HauOONbIIEH

TOYHOCTH. B nmpencraBieHHOM ~OT4eTE€ JIOTMYHO  ONHMCaHBI
HaOmoneHus v c(OPMYIUPOBAHBI BHIBOJIBI U3 OIBITA.
«4 OGamma» - paboTa BBIIOJHEHA B MOJHOM o00beMe, HO C

HapylIICHUEM yCIIOBHH, OOECIEUMBAIOIINX TOYHOCTh pe3ynbrara. B
Xolle paboTel ObLIa JOMyIIeHAa He Ooyiee OMHOW TPyOOW OMMOKH
win 2-3 MEJKUX HeJoYeTa. B MmpencTaBiIeHHOM OTYETE B OMHCAHUU
HAOJIONECHUHN TOMYIICHBl HETOYHOCTH, C(HOPMYTUPOBAHHBIC BBIBOJBI
HETIOJIHEIE.

«1-3 ©Oamma» - paboTa BEHITIONHEHA MPABWJIBHO, HO HE B MOJHOM
oObeme, BrImonHeHHBIE 00bEM JaeT BO3MOXXHOCTH IONYyYUTh
KOPPEKTHBIE PE3yJbTaThl U CHOPMYITHUPOBATH BBIBOJIBI MO OCHOBHOU
3amaue paboTel. B xome paboThl ObLIM JOMyIIEHBI HEe Oonee 2
rpyObIX OIMMOOK, KOTOpbIE OBUIM WCHPABICHBI IO 3aMEYaHUI0
mperofaBatens. B mpencTaBIeHHOM OTYETE JOMYIICHBI ONTHOKY B
ONHMCaHUU HAONFOICHMIA, ()OPMYITHPOBAHUHU BHIBOJIOB.

«0 - GannoB» - paboTy BBINOJIHEHa HE B MOMHOM oObeMe. O0beM
BBITIOJTHGHHON  pabOTBl  HE  TO3BOJSET  IMONYYUTh  BEPHBIC
pe3yabpTaThl W CAENAarb KOPPEKTHBIC BBIBOABI. XOHI  OIBITA,
M3MEPCHHSI, BBIUKCIICHHS,  HAOIIONCHUS MTPOU3BOIAIUCH
HEMpaBWILHO. bbIIO jmomymieHo Oornee JBYX rpyObIX OHMIMOOK B
xoJie 1abopaTopHOl paboThI, B OOBSICHEHUH, B OOPMIICHUH, paOOTHI,
B COONIOZICHMM TIPaBHJ TEXHHKH OC€30MacHOCTH Ipu paboTe ¢
BEIICCTBAMH M 00OPYI0BAaHUEM, KOTOPBIC HE OBUIH UCIIPABIICHBI JIAXKE
MOCJIe 3aMEYaHUs PeIojaBarers.
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«5 OammoB» - pabora BBIOJIHEHA B MOJHOM 00beMe C
cobmoneHneM HeoOXOANMOW TOCIIEAOBaTENbHOCTH U TPeOOBaHUN K
MPOBEICHUIO OIBITOB (C y4EeTOM TEXHHKH O€30MacHOCTH U
npaBu1 paboTel C MarepuasamMu ©u obopymoBanueMm). Pabota
BBIMOJIHEHA BEpPHO, C pe3ylbTaTaMH M BbIBOJAMH HauOOJNbIIEH

TOYHOCTH. B nmpencraBieHHOM OT4eTe€ JIOTMYHO  ONHMCaHBI
HabmroneHus v c(OPMYIUPOBAHBI BHIBOJIBI U3 OIBITA.
«4 OGamma» - paboTa BBIOJHEHA B MOJHOM o00beMe, HO C

HapylIICHUEM yCIIOBHH, O0CCIEUMBAIOIINX TOYHOCTh pe3ynbTara. B
Xolle paboTel ObLIa JOMyIIeHAa He Ooyiee OMHOW TPyOOW OMMOKH
win 2-3 MEJKUX HeJoYeTa. B MpencTaBiIeHHOM OTYETE B ONHCAHHUU
HAOJIONEHUHN OMYIICHBl HETOYHOCTH, C(HOPMYTUPOBAHHBIE BBIBOJBI
HETIOJIHEIE.

«1-3 ©Oamma» - paboTa BBHITIONHEHA MPABWJIBHO, HO HE B MOJHOM
oObeme, BrImonHeHHBIE 00bEM JaeT BO3MOXHOCTH IOIYyYUTh
KOPPEKTHBIE PE3yJbTaThl U CHOPMYIHUPOBATH BBIBOIBI MO OCHOBHOU
3amaue paboThel. B xone paboThl ObUTM JOMyIIEHBI He Oonee 2
rpyObIX OIMMOOK, KOTOpbIE OBUIM WCHPABICHBI IO 3aMEYaHUI0
mperofaBatens. B mpencTaBIeHHOM OTYETe JOMYIICHBI ONTHOKY B
OIMHMCaHUU HAONFOICHMIA, ()OPMYITHPOBAHUHU BHIBOJIOB.

«0 - bannoB» - paboTy BBINOJIHEHa HE B MOIHOM oObeMe. O0beM
BBITIOJTHGHHON  pabOTBl  HE  TO3BOJSET  IMOJNYYUTh  BEPHBIC
pe3yabpTaThl W CAENarb KOPPEKTHBIC BBIBOABI. XOHI  OIBITA,
W3MEPCHUSI, BBIUKCIICHHS,  HAOIIONCHUS MTPOU3BOIAIUCH
HEMpaBWILHO. bbIIO jmomymieHo Oornee JBYX rpyObIX OHMIMOOK B
xoJie 1a00opaTopHOl paboThI, B OOBSICHEHUH, B OOPMIICHUH, paOOTHI,
B COONIOZICHMM TPaBHJ TEXHHKH OC€30MacHOCTH Ipu paboTe ¢
BEIICCTBAMH M 00OPY/I0BaHUEM, KOTOPBIC HE OBUIH UCIIPABIICHBI JIAXKE
MOCJIC 3aMEYaHUs IPeIojaBares.

Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)

10

Ha nucemeHHy10 KOHTpONbHYIO pabory orBomgutcs 90 MunHyT (BCe
3aHsATHE). Tema paboThl cBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 omHMOOK U HEIOYETOB,
JOMYCTHII He OoJiee OTHOTO HeAoUeTa.

6-7 0anIoB — CTYACHT BBHIMOIHII PadOTy MOJHOCTBIO, HO AOMYCTHI B
Hell He Oojiee OIHOM HErpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.

4-5 Gayia — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMyCTHI He Oonee AByX TpyObIX OMIMOOK, Wik He Ooiee
OJTHOU TpyOOif U OTHOW HErpyOOil OIMMOKK M OJHOTO HEMOoUYeTa, WU
He Oojee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OLIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.

2-3 Oamna — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOTMYCTHII HECKOJIBKO HEAOUETOB HITH Oojiee 3 TpyObIX OIHOOK.
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«5 OammoB» - pabora BBIOJIHEHA B MOJHOM 00beMe C
cobmoneHneM HeoOXOANMOW TOCIIEAOBaTENbHOCTH U TPeOOBaHUN K
MPOBEICHUIO OIBITOB (C y4EeTOM TEXHHKH O€30MacHOCTH U
npaBu1 paboTel C MarepuasamMu ©u obopymoBanueMm). Pabota
BBIMOJIHEHA BEpPHO, C pe3ylbTaTaMH M BbIBOJAMH HauOOJNbIIEH

TOYHOCTH. B nmpencraBieHHOM OT4eTe€ JIOTMYHO  ONHMCaHBI
HabmroneHus v c(OPMYIUPOBAHBI BHIBOJIBI U3 OIBITA.
«4 OGamma» - paboTa BBIOJHEHA B MOJHOM o00beMe, HO C

HapylIICHUEM yCIIOBHH, O0CCIEUMBAIOIINX TOYHOCTh pe3ynbTara. B
Xolle paboTel ObLIa JOMyIIeHAa He Ooyiee OMHOW TPyOOW OMMOKH
win 2-3 MEJKUX HeJoYeTa. B MpencTaBiIeHHOM OTYETE B ONHCAHHUU
HAOJIONEHUHN OMYIICHBl HETOYHOCTH, C(HOPMYTUPOBAHHBIE BBIBOJBI
HETIOJIHEIE.

«1-3 ©Oamma» - paboTa BBHITIONHEHA MPABWJIBHO, HO HE B MOJHOM
oObeme, BrImonHeHHBIE 00bEM JaeT BO3MOXHOCTH IOIYyYUTh
KOPPEKTHBIE PE3yJbTaThl U CHOPMYIHUPOBATH BBIBOIBI MO OCHOBHOU
3amaue paboThel. B xone paboThl ObUTM JOMyIIEHBI He Oonee 2
rpyObIX OIMMOOK, KOTOpbIE OBUIM WCHPABICHBI IO 3aMEYaHUI0
mperofaBatens. B mpencTaBIeHHOM OTYETe JOMYIICHBI ONTHOKY B
OIMHMCaHUU HAONFOICHMIA, ()OPMYITHPOBAHUHU BHIBOJIOB.

«0 - bannoB» - paboTy BBINOJIHEHa HE B MOIHOM oObeMe. O0beM
BBITIOJTHGHHON  pabOTBl  HE  TO3BOJSET  IMOJNYYUTh  BEPHBIC
pe3yabpTaThl W CAENarb KOPPEKTHBIC BBIBOABI. XOHI  OIBITA,
W3MEPCHUSI, BBIUKCIICHHS,  HAOIIONCHUS MTPOU3BOIAIUCH
HEMpaBWILHO. bbIIO jmomymieHo Oornee JBYX rpyObIX OHMIMOOK B
xoJie 1a00opaTopHOl paboThI, B OOBSICHEHUH, B OOPMIICHUH, paOOTHI,
B COONIOZICHMM TPaBHJ TEXHHKH OC€30MacHOCTH Ipu paboTe ¢
BEIICCTBAMH M 00OPY/I0BaHUEM, KOTOPBIC HE OBUIH UCIIPABIICHBI JIAXKE
MOCJIC 3aMEYaHUs IPeIojaBares.

MertabonusMm u
perynsnus

Jlaboparo
pHast
pabora

«5 OammoB» - pabora BBIOJIHEHA B MOJHOM 00beMe C
cobmoneHneM HeoOXOANMOW TOCIIEAOBaTENbHOCTH U TPeOOBaHUH K
MPOBEICHUIO OIBITOB (C Yy4EeTOM TEXHHKH O€30MacHOCTH U
npaBui1 paboTel C MarepualamMu ©u obopynoBanueMm). Pabota
BBIMIOJIHEHA BEpPHO, C pe3ylbTaTaMH M BbIBOJAMH HauOONbIIEH

TOYHOCTH. B nmpencraBieHHOM ~OT4eTE€ JIOTMYHO  ONHMCaHBI
HaOmoneHus v c(OPMYIUPOBAHBI BHIBOJIBI U3 OIBITA.
«4 OGamma» - paboTa BBIIOJHEHA B MOJHOM o00beMe, HO C

HapylIICHUEM yCIIOBHH, OOECIEUMBAIOIINX TOYHOCTh pe3ynbrara. B
Xolle paboTel ObLIa JOMyIIeHAa He Ooyiee OMHOW TPyOOW OMMOKH
win 2-3 MEJKUX HeJoYeTa. B MmpencTaBiIeHHOM OTYETE B OMHCAHUU
HAOJIONECHUHN TOMYIICHBl HETOYHOCTH, C(HOPMYTUPOBAHHBIC BBIBOJBI
HETIOJIHEIE.

«1-3 ©Oamma» - paboTa BEHITIONHEHA MPABWJIBHO, HO HE B MOJHOM
oObeme, BrImonHeHHBIE 00bEM JaeT BO3MOXXHOCTH IONYyYUTh
KOPPEKTHBIE PE3yJbTaThl U CHOPMYITHUPOBATH BBIBOJIBI MO OCHOBHOU
3amaue paboTel. B xome paboThl ObLIM JOMyIIEHBI HEe Oonee 2
rpyObIX OIMMOOK, KOTOpbIE OBUIM WCHPABICHBI IO 3aMEYaHUI0
mperofaBatens. B mpencTaBIeHHOM OTYETE JOMYIICHBI ONTHOKY B
ONHMCaHUU HAONFOICHMIA, ()OPMYITHPOBAHUHU BHIBOJIOB.

«0 - GannoB» - paboTy BBINOJIHEHa HE B MOMHOM oObeMe. O0beM
BBITIOJTHGHHON  pabOTBl  HE  TO3BOJSET  IMONYYUTh  BEPHBIC
pe3yabpTaThl W CAENAarb KOPPEKTHBIC BBIBOABI. XOHI  OIBITA,
M3MEPCHHSI, BBIUKCIICHHS,  HAOIIONCHUS MTPOU3BOIAIUCH
HEMpaBWILHO. bbIIO jmomymieHo Oornee JBYX rpyObIX OHMIMOOK B
xoJie 1abopaTopHOl paboThI, B OOBSICHEHUH, B OOPMIICHUH, paOOTHI,
B COONIOZICHMM TIPaBHJ TEXHHKH OC€30MacHOCTH Ipu paboTe ¢
BEIICCTBAMH M 00OPYI0BAaHUEM, KOTOPBIC HE OBUIH UCIIPABIICHBI JIAXKE
MOCJIe 3aMEYaHUs PeIojaBarers.
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MeToasl
aHajan3a
TCHOMOB.
MeTtareHoMHKa.
Buonndopmaru
Ka.

Jlaboparo
pHast
pabora

«5 OammoB» - pabora BBIOJIHEHA B MOJHOM 00beMe C
cobmoneHneM HeoOXOANMOW TOCIIEAOBaTENbHOCTH U TPeOOBaHUN K
MPOBEICHUIO OIBITOB (C y4EeTOM TEXHHKH O€30MacHOCTH U
npaBu1 paboTel C MarepuasamMu ©u obopymoBanueMm). Pabota
BBIMOJIHEHA BEpPHO, C pe3ylbTaTaMH M BbIBOJAMH HauOOJNbIIEH

TOYHOCTH. B nmpencraBieHHOM OT4eTe€ JIOTMYHO  ONHMCaHBI
HabmroneHus v c(OPMYIUPOBAHBI BHIBOJIBI U3 OIBITA.
«4 OGamma» - paboTa BBIOJHEHA B MOJHOM o00beMe, HO C

HapylIICHUEM yCIIOBHH, O0CCIEUMBAIOIINX TOYHOCTh pe3ynbTara. B
Xolle paboTel ObLIa JOMyIIeHAa He Ooyiee OMHOW TPyOOW OMMOKH
win 2-3 MEJKUX HeJoYeTa. B MpencTaBiIeHHOM OTYETE B ONHCAHHUU
HAOJIONEHUHN OMYIICHBl HETOYHOCTH, C(HOPMYTUPOBAHHBIE BBIBOJBI
HETIOJIHEIE.

«1-3 ©Oamma» - paboTa BBHITIONHEHA MPABWJIBHO, HO HE B MOJHOM
oObeme, BrImonHeHHBIE 00bEM JaeT BO3MOXHOCTH IOIYyYUTh
KOPPEKTHBIE PE3yJbTaThl U CHOPMYIHUPOBATH BBIBOIBI MO OCHOBHOU
3amaue paboThel. B xone paboThl ObUTM JOMyIIEHBI He Oonee 2
rpyObIX OIMMOOK, KOTOpbIE OBUIM WCHPABICHBI IO 3aMEYaHUI0
mperofaBatens. B mpencTaBIeHHOM OTYETe JOMYIICHBI ONTHOKY B
OIMHMCaHUU HAONFOICHMIA, ()OPMYITHPOBAHUHU BHIBOJIOB.

«0 - bannoB» - paboTy BBINOJIHEHa HE B MOIHOM oObeMe. O0beM
BBITIOJTHGHHON  pabOTBl  HE  TO3BOJSET  IMOJNYYUTh  BEPHBIC
pe3yabpTaThl W CAENarb KOPPEKTHBIC BBIBOABI. XOHI  OIBITA,
W3MEPCHUSI, BBIUKCIICHHS,  HAOIIONCHUS MTPOU3BOIAIUCH
HEMpaBWILHO. bbIIO jmomymieHo Oornee JBYX rpyObIX OHMIMOOK B
xoJie 1a00opaTopHOl paboThI, B OOBSICHEHUH, B OOPMIICHUH, paOOTHI,
B COONIOZICHMM TPaBHJ TEXHHKH OC€30MacHOCTH Ipu paboTe ¢
BEIICCTBAMH M 00OPY/I0BaHUEM, KOTOPBIC HE OBUIH UCIIPABIICHBI JIAXKE
MOCJIC 3aMEYaHUs IPeIojaBares.

PenaxtupoBanu
€ T€HOMOB.
CuHTE3 reHOoB.

Jlaboparo
pHast
pabora

«5 OammoB» - pabora BBIOJIHEHA B MOJHOM 00beMe C
cobmoneHneM HeoOXOANMOW TOCIIEAOBaTENbHOCTH U TPeOOBaHUH K
MPOBEICHUIO OIBITOB (C Yy4EeTOM TEXHHKH O€30MacHOCTH U
npaBui1 paboTel C MarepualamMu ©u obopynoBanueMm). Pabota
BBIMIOJIHEHA BEpPHO, C pe3ylbTaTaMH M BbIBOJAMH HauOONbIIEH

TOYHOCTH. B nmpencraBieHHOM ~OT4eTE€ JIOTMYHO  ONHMCaHBI
HaOmoneHus v c(OPMYIUPOBAHBI BHIBOJIBI U3 OIBITA.
«4 OGamma» - paboTa BBIIOJHEHA B MOJHOM o00beMe, HO C

HapylIICHUEM yCIIOBHH, OOECIEUMBAIOIINX TOYHOCTh pe3ynbrara. B
Xolle paboTel ObLIa JOMyIIeHAa He Ooyiee OMHOW TPyOOW OMMOKH
win 2-3 MEJKUX HeJoYeTa. B MmpencTaBiIeHHOM OTYETE B OMHCAHUU
HAOJIONECHUHN TOMYIICHBl HETOYHOCTH, C(HOPMYTUPOBAHHBIC BBIBOJBI
HETIOJIHEIE.

«1-3 ©Oamma» - paboTa BEHITIONHEHA MPABWJIBHO, HO HE B MOJHOM
oObeme, BrImonHeHHBIE 00bEM JaeT BO3MOXXHOCTH IONYyYUTh
KOPPEKTHBIE PE3yJbTaThl U CHOPMYITHUPOBATH BBIBOJIBI MO OCHOBHOU
3amaue paboTel. B xome paboThl ObLIM JOMyIIEHBI HEe Oonee 2
rpyObIX OIMMOOK, KOTOpbIE OBUIM WCHPABICHBI IO 3aMEYaHUI0
mperofaBatens. B mpencTaBIeHHOM OTYETE JOMYIICHBI ONTHOKY B
ONHMCaHUU HAONFOICHMIA, ()OPMYITHPOBAHUHU BHIBOJIOB.

«0 - GannoB» - paboTy BBINOJIHEHa HE B MOMHOM oObeMe. O0beM
BBITIOJTHGHHON  pabOTBl  HE  TO3BOJSET  IMONYYUTh  BEPHBIC
pe3yabpTaThl W CAENAarb KOPPEKTHBIC BBIBOABI. XOHI  OIBITA,
M3MEPCHHSI, BBIUKCIICHHS,  HAOIIONCHUS MTPOU3BOIAIUCH
HEMpaBWILHO. bbIIO jmomymieHo Oornee JBYX rpyObIX OHMIMOOK B
xoJie 1abopaTopHOl paboThI, B OOBSICHEHUH, B OOPMIICHUH, paOOTHI,
B COONIOZICHMM TIPaBHJ TEXHHKH OC€30MacHOCTH Ipu paboTe ¢
BEIICCTBAMH M 00OPYI0BAaHUEM, KOTOPBIC HE OBUIH UCIIPABIICHBI JIAXKE
MOCJIe 3aMEYaHUs PeIojaBarers.
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10.

Merabonnuecka
ST HHKCHEPUSL.

Jlaboparo
pHa
pabora

«5 OammoB» - pabora BHINOJHEHA B IOJHOM O00BEME C
COOJTIOZICHHEM HEOOXOMMOM IMOCIIE0BAaTeILHOCTH U TPEOOBaHUIN K
MPOBEJCHUIO OMBITOB (C yYETOM TEXHHKH OC30MaCHOCTH U
npaBu1 paboTel C MarepuasamMu ©u obopymoBanueMm). Pabota
BBITIOJITHEGHA BEPHO, C pe3yJabTaTaMd H BBIBOAAMH HAuOOJNbIICH
TOYHOCTH. B nmpencraBieHHOM ~OTYeTE JIOTHYHO  OIMHUCAHBI
HaOIONEHUS ¥ CPOPMYIUPOBAHBI BEIBOBI U3 OIIBITA.

«4 Oamnma» - paboTa BBHINOJHEHA B TMOJHOM 00BeME, HO C
HapylIICHUEM yCIIOBHH, O0CCIEUMBAIOIINX TOYHOCTh pe3ynbTara. B
Xolle paboTel ObLIa JOMyIIeHAa He Ooyiee OMHOW TPyOOW OMMOKH
win 2-3 MEJKUX HeJoYeTa. B MpencTaBiIeHHOM OTYETE B ONHCAHHUU
HAOJIONEHUHN OMYIICHBl HETOYHOCTH, C(HOPMYTUPOBAHHBIE BBIBOJBI
HETIOJIHEIE.

«1-3 ©Oamma» - paboTa BBHITIONHEHA MPABWJIBHO, HO HE B MOJHOM
oObeme, BrImonHeHHBIE 00bEM JaeT BO3MOXHOCTH IOIYyYUTh
KOPPEKTHBIE PE3yJbTaThl U CHOPMYIHUPOBATH BBIBOIBI MO OCHOBHOU
3amaue paboThel. B xone paboThl ObUTM JOMyIIEHBI He Oonee 2
rpyObIX OIMMOOK, KOTOpbIE OBUIM WCHPABICHBI IO 3aMEYaHUI0
mperofaBatens. B mpencTaBIeHHOM OTYETe JOMYIICHBI ONTHOKY B
OIMHMCaHUU HAONFOICHMIA, ()OPMYITHPOBAHUHU BHIBOJIOB.

«0 - bannoB» - paboTy BBINOJIHEHa HE B MOIHOM oObeMe. O0beM
BBITIOJTHGHHON  pabOTBl  HE  TO3BOJSET  IMOJNYYUTh  BEPHBIC
pe3yabpTaThl W CAENarb KOPPEKTHBIC BBIBOABI. XOHI  OIBITA,
W3MEPCHUSI, BBIUKCIICHHS,  HAOIIONCHUS MTPOU3BOIAIUCH
HEMpaBWILHO. bbIIO jmomymieHo Oornee JBYX rpyObIX OHMIMOOK B
xoJie 1a00opaTopHOl paboThI, B OOBSICHEHUH, B OOPMIICHUH, paOOTHI,
B COONIOZICHMM TPaBHJ TEXHHKH OC€30MacHOCTH Ipu paboTe ¢
BEIICCTBAMH M 00OPY/I0BaHUEM, KOTOPBIC HE OBUIH UCIIPABIICHBI JIAXKE
MOCJIC 3aMEYaHUs IPeIojaBares.

Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)

10

Ha nucemeHHy10 KOHTpONbHYIO pabory orBomgutcs 90 MunHyT (BCe
3aHsATHE). Tema paboThl cBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 omHMOOK U HEIOYETOB,
JOMYCTHII He OoJiee OTHOTO HeAoUeTa.

6-7 0anIoB — CTYACHT BBHIMOIHII PadOTy MOJHOCTBIO, HO AOMYCTHI B
Hell He Oojiee OIHOM HErpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.

4-5 Gayia — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMYCTHI He Oonee ABYX rpyObIX OMOOK, Wi He Oomnee
OJTHOU TpyOOif U OTHOW HErpyOOil OIMMOKK M OJHOTO HEMOoUYeTa, WU
He Oojee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OLIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.

2-3 Oamna — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOTMYCTHII HECKOJIBKO HEAOUETOB HITH Oojiee 3 TpyObIX OIHOOK.

11.

[IpemuansHbie OaIbl

20

HOHOJ’IHHTGJ’IBHHC MpEMUAJIbHBIC Oamsl MOTYT OBITh HAYMCIIEHBI 34
AKTUBHYIO pa60Ty Ha CCMUHAPCKUX 3aHATUAX.

12.

OTBeT Ha DK3aMEHE

30

10-17 GammoB — CTYIEHT PACKPHLI OCHOBHBIEC BOIIPOCHI W 3aJaHUS
OusieTa Ha OIEHKY «YJOBJICTBOPUTEIHHON

18-24 GammoB — CTYIEHT PACKPHLI OCHOBHBIE BOIIPOCHI W 3aJaHUS
OmiieTa Ha OIICHKY «XOPOIIIOY,

25-30 6GamIoB — CTYACHT PacKphUl OCHOBHBIC BOTIPOCHI M 3aJaHUS
Ousera Ha OIEHKY «OTIHYHO.

13.

WnpuBuayansHble 3a1aHUS,
C TMIOMOILBIO0 KOTOPBIX
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

60

JloOGop: CTymeHT MOXKeT TWpPEJOCTaBUTh BCE 3a/JaHUs TEKYIIEro
KOHTPOJISI U KOHTPOJIBHBIE CPE3bI

14.

HUroro 3a cemectp

100
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HroroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN
yeTelpexOauibHOr  mikane. IlepeBom 100-0ayuibHONM  PEWTHHTOBOW OIEHKHM IO JWCIHUIUIMHE B
TPATUITMOHHYO YETHIPEXOALTEHYIO OCYIIECTBISIETCS CISIYIONNM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
JApyrue ¢popmMbl KOHTPOJISA

Tema 1. JIHK, ee cTrpoeHue u perimkanusi.
JlaGoparopnas pabora "JIHK, ee ctpoenue u perukamnus'".

Tema 5. Ctpykrypa u GyHKINHU OCIKOB.
Jlabopatopnas pabora "CtpykTypa u GyHKIIUH OCIKOB".

KounrtpoJsbHast padora

Tema 5. CtpykTypa v pyHKITUH OCITKOB.

1. KakoBa ponb OMOXMMHUH, IUTOJIOTMH ¥ TEHETUKU B CTAHOBICHHH MOJICKYJISIpHOI Onoiorun?
[lepeuncnure OCHOBHBIE TEOPETUUECKUE U TPAKTUUECKHE 33]a4l COBPEMEHHON MOJIEKYJISIPHON OMOJIOTHH.

2. Yro BBI 3HaETE 00 UCTOPHUH U3YUCHUS CTPYKTYPHI U (DYHKIIUN HYKIEHHOBBIX KUCIIOT? KakoBa poib
OTE€YECTBEHHBIX YUEHBIX B U3YUEHUU CTPYKTYPhl HYKJIEUHOBBIX KUCJIOT U MOJIEKYJIIPHON OpraHu3aluu
BUPYCOB U (paroB?

3. [Touemy pabotsr Jx. Yorcona u @. Kpuka paciieHHBaroTCs Kak PeBOJIOIMOHHBIE B COBPEMEHHOM
ounonorun? B uem cyTh 3THX paboT?

4. Kem ObL1a OTKpBITa OOpaTHAS TPAHCKPHITIIKS M KaK ATOT MPOILECC COOTHOCUTCSI C OCHOBHBIM MOCTYJIATOM
(TOrMOif) MOJIEKYIISIPHON TEHETUKN?

5. Kaxosa posb JI. [Tonuara, M. Hupen6epra, C. Odoa, X.-I". Kopansi, @. Canrepa, B. Durensrapara, A.
Cmupuna, I'. ['eopruesa, I1. bepra, A. baepa, 0. OBunHHHKOBa B pa3BUTHH MOJIEKYJIIPHON OHOJIOTHH.

TunoBbie CUTYaIIMOHHBIE 3a]1a4H:

B cunrese 6enkoBoit MoneKynbl npuHsan yuaactue 128 monekyn T-PHK. Onpenenure unciao HyKJI€OTHIOB B
u-PHK, rene JIHK u xonn4yecTBO aMHHOKHCIIOT B CHHTE3UPOBAHHOM MOJIEKyIe Oenka.

®parment uenu u-PHK umeer cnenyrouryto nocnenoarenbHocts: [ TTYITYAYHIIIAALYTY.
Omnpenenute, nocnenoBaresbHOCTh HykieoTHA0B Ha JIHK, antukonons! T-PHK, 1 nocnenosarenbHOCTh
aMHHOKHCIIOT COOTBeTCTBYIoIast pparmenty rena JJHK.

®parment uenu u-PHK umeer crnenyromryro nocnegoarenbHocTh: 'Y YIAALIUT YAYT'ILY. Onpenenure,
nocyenoBareabHOCTh HyKIeoTuA0B Ha JIHK, anTtukonons! T-PHK, 1 nmocienoBarenbHOCTh aMUHOKUCIIOT
cooTBeTcTBYytomas pparmenty rena JJHK

JlaGopaTopHa padora

Tema 10. Merabonuueckast HHXCHEPHUS.
JlaGoparopnas pabota "MeTtabonuueckas HHXeHepus '



JlaboparopHnas pabora

Tema 2. XpomaruH. Perynsnus akTHBHOCTH I€HOB.
Jlabopatopnas pabota "XpomaTuH. Perymnsius akTHBHOCTH TEHOB".

Tema 3. PHK, ee crpykrypa u hyHKIHH.
JlaGoparopnas pabora "PHK, ee crpykrypa u ¢pynkuun".

Tema 4. buocunTes Oenka.
Jlabopatopnas pabora "buocunres 6enka'.

Tema 6. OCHOBBI OMOXUMHH W MOJICKYISIPHOU T€HETUKH
JlaGoparopHas paborta "benok-HyKIenHOBOE Y3HaBaHUE, PETYIISATOPHbIC OenKu".

Tema 7. MeTaOonu3M U peryIsius
Jlabopatopnas pabota "Perymsmust metaboamzma'.

Tema 8. MeToap! aHanu3a reHoMoB. MerareHoMmuka. buonnpopmaruka.
Tema: "MeToabl aHasIM3a TEHOMOB'".

Tema 9. PenaktupoBanue reHoMoB. CUHTE3 I€HOB.
Jlabopatopnas pabora "bubiIMoTekn MpOMOTOPOB, TEPMHUHATOPOB U CAMTOB CBSI3bIBAHUS ¢ prbocomamu'.

4.3 IIpomexxyTouHast aTTeCTalUs 110 AUCITUIUTHHE MPOBOAUTCS B hopMe IK3aMeHa

Tunosblie Bonpocskl 3xk3amena (ITK-2)
Bompocs k 1 pazneny.

1. [Tepeunciure 0CHOBHBIE (U3UYECKHUE METOIbI, HCTIOIB3YEMbIE B MOJIEKYJISIpHOU Ononoruu. Kakue
MapaMeTpsl CTPYKTYpPbl OMOTIOIMMEPOB U OpraHellyl KIETKH U3y4aroTcsl JaHHBIMU METOJaMu?

2. Kak ncronb3yercsi B MOJIEKYJIIPHON OMOJIOTHHU KYJIbTYpa KJIETOK, THOPUIHBIC KIETKH M O€CKJICTOYHbBIC
CHUCTEMBEI?

3. [lepeunciure OCHOBHBIE METOBI TEXHOJOTHHU TToTydeHus1 pekomOnHaHTHRIX JIHK. Kem Obutm
pa3paboTaHbl IPUHLUITEI MOJIEKYJISIPHOTO KJIOHUPOBaHUA?

4. Ha yem ocHOBaH MeTOJl THOPUIN3AIMK HYKJIEMHOBBIX KucI0T? UTo npencrasiusier coboit JIHK-30H161?

5. Uro mpencraBiseT coO0# IemHast moJiMMepa3Hasi peakiius 1 KaKOBbI BOSMOKHOCTH €€ MPaKTHUECKOTO
HUCIIOJIBL30BaHUA?

6. Kakne MexaHn3Mbl 00€CTIEUNBAIOT TOYHOCTh TPAHCIISIIUN?

7. Kak cuHTE3MpOBaHHBIE OCIIKH JI0CTABIISIOTCS IO HA3HAYCHUIO?

8. Kak ocymiecTBisieTcst TpaHCTIOPT Oelika yepe3 MmeMOpaHy?

Bomnpocsl k 2 pazaeny.

Bomnpocsl no teme «MonekymnspHasi TeHETUKa

1. OcHOBHbBIE T€HETHUYECKHE MPOLECChl B KIETKaX MUKPOOPTaHM3MOB M HUX PEryJsLus.
2. MexaHu3Mbl 001IEH U CalT-crielupUIECKOi peKOMOUHAIIHH.

3. Tpanckpumnuus u ee peryisuus Ha pa3iIndHbIX YPOBHSX.

4. Meroasl TeHETUYECKOTO 0OOMEHa.

5. T'enernueckas Tpanchopmanys, IpUpPoAHast U MHAYLUPOBAHHAS.

6

Oo6mue npeacTaBieHuss 0 MUKpoOHOM MeTabonusMme. [lonsaTue karabonusma u anabonusma, oOIMe
MeTa0OIMYeCKe MPEIIIeCTBEHHUKH, Mepeiada YHEPTUH B KIETKaX.

7. LenTtpanbHblii MeTabonu3M E.coli npu pocTe Ha IIIOK0O3€ U APYTUX caxapax.
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Bomnpocsr mo Teme «MeTtoapl ananu3a reHoMoB. bruonndopmarika. MeTareHoMukay
PazHo0Opasue u cTpyKTypa reHOMOB MPOKAPUOT U DYKAPHOT.

MeToapl CeKBEHUPOBAHUS [IEPBOT0, BTOPOTO, TPETHETO MOKOJIEHUH.

Mertonsl 00pabOTKH MaHHBIX cekBeHMpoBaHUs. KaprupoBanue puaos. [Tomck myTarmid.
Ananmu3 nuddepeHaibHON SKCTIPECCHH TEHOB.

Buonornueckue 6a3el qaHHbIX. [1oMCK B OHOIOrMYeCcKUX 0a3ax MaHHBIX.

A e

MeToapl METareHOMHUKH. YCTaHOBJIEHHWE BHUIIOBOTO COCTaBa MHKPOOHOTO COOOIIECTBA.

Bomnpocsr mo Teme «MeTtabonuueckas HHKCHEPHSI

1. MeraGonuueckas MHXXEHEpHUs — ompeneneHue; (QyHIaMeHTa bHas HalpaBIEHHOCTh HCCIEIOBAaHUA U
HUX MPAKTUYCCKaA 3HAYUMOCTD. Jrarmsl pa3BUTHA, MCTOAOJIOTNYCCKAasA OCHOBA U pUHIUIIUAJILHBIC
pas3u4us.

2. IlpuMepsl BBIJAIOMIUXCS YCIIEXOB COBPEMEHHOW MeTabOIMYeCcKON WHKEHEPHUH (CO3/IaHne
MPOAYLIEHTOB aMUHOKHUCIIOT, U3BECTHBIE MOHOMEDHI Il CUHTEe3a mnojaumepoB (1,3-mpomanaunon),
anTuOMoTUKOB (7-ADCA), HCKyCCTBEHHBIE MOHOMEDPHI JJI CHHTe3a mojumepoB (1,4-Oytanmuon),
apTeMHU3WHUH, OMOTOTUTMBO (M30-0yTaHOI)).

3. CoBpeMeHHbIE METOJbl PENAKTUPOBAHUS T€HOMOB MHMKPOOPraHU3MOB. OT IIa3MUIHBIX
MoauUKaUMi 10 paHAOMHU3ALUU LIEJEBbIX MOCIEA0BATEIbHOCTEl B XpOMOCOME Ha OCHOBE
PEKOMOMHHMPUHTA C CeJIeKIuel (YyCTOMYMBOCTh K aHTHOMOTHMKAaM) W KOHTpa-cenekuuei (SacB, I-Scel,
CRISPR/Cas).

4. Kparkas XxapakTe€pUCTUKa KOMIIOHEHTOB COBPEMEHHOTO 3Tana UCCIECIOBAHUN CUCTEMHOM
MeTa0O0JIMYeCKON MHKCHEPHH.

5. IloctreHOMHBIE X-OMHBIE TEXHOJIOTUH KaK JKCIIEpUMEHTAIbHAsi OCHOBA CUCTEMHOW OMOJIOTHH U
CHUCTEMHOMN METa0O0INYECKON HHKEHEPHUH.

6. Porb mOCTpOCHHSI pa3IMUHBIX META0ONIMUYECKUX MOJCJICH OpraHW3MOB B COBPEMEHHOM
OMOWH)XEHEPUHU U CUHTETUYCCKOW OMOJIOTHH.

7. ®Onykcomuka u 13C-aHanu3 MeTab0INIECKUX TTOTOKOB.

Tunosble 3aganusa s 3k3amena (I1K-2)
3amaua 1. ®parment uenu u-PHK umeer cnenyromryto nocnenosarenbHocTs: [ TTYTTYAVHIIITAALYTY.
Omnpenenute, nocnenoBaresbHOCTh HykieoTHA0B Ha JIHK, antukonons! T-PHK, 1 nocnenosarenbHOCTh
aMHHOKHCIIOT COOTBeTCTBYIomIast pparmenty rena JJHK.
3agaua 2. @parment uenu u-PHK umeer cnenyromryro nocnegoarenbHocTh: 'Y YIAALIUT YAVTILY.
Onpenenute, nocnenoBareabHOCTh HyKIeoTHAOB Ha JIHK, antukonons! T-PHK, 1 nocnenoBarenbHOCTh
aMUHOKHCIIOT COOTBETCTBYIOMIas ¢pparmenty rena JJHK
3anaua 3./]ns nocnenoBarensHocTr O6enka SpCas9 (naentudukarop B 6aze nanusix GenBank Q99ZW2.1)
HalaWTe TyTeM ToucKa B 0a3ax MaHHBIX psAl OETKOB TOMOJIOTOB C HIIEHTHYHOCTHIO
nocnenosarenbHocTy He MeHee 70%. ITocTpoiite MHOKeCcTBEHHOE BhlpaBHUBaHue. Ilyrem mowcka u
aHaM3a HAyYHOW IJIUTEpaTyphl OMpeaenuTe PparMeHT/IOMEH Oellka, OTBEYAOIINi 3a CBSA3BIBAHUE
PAM-nocnegoBarensHoct JIHK CRISPR-Cas kommnexcom. Mcnonb3ys MHOXECTBEHHOE
BBIPaBHHBAHHE, IPOAHATM3UPYITE BapruabeIbHOCTh ATOTO IOMEHA Y pa3HBIX BHIOB OAKTEpUil.

4.4. Illkana orieHUBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH

Onenka Komnereniuu
TOCTYKCHHSI pe3YJIBTaTa)
[IK-2 Hmeer BBICOKMI ypOBEHb 3HaHMH B O0ONACTH MOJEKYISIPHOH
Ouonoruu. Beiensier U NpocaeKuBaeT MEXKIUCIUITTMHAPHBIE CBS3H.
«OTITTHOD Moxer [IPUMEHUTH [IOJIyYEHHBIE 3HAHUS B cBOEH

(85 - 100 6aoB) N
npoecCHOHANBHON  JIeATENbHOCTH. VCMONb3yeT COBpEMEHHOE

000pyI0BaHUE U AMIaparypy.
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[IK-2 Hmeer coBpeMeHHOE TNpeacTaBieHHe 00 OCHOBAaxX MOJEKYISPHOMN
Ouonoruu. Beiensier U npocaeKuBaeT MEXKIUCIUITIMHAPHBIE CBS3H.
Moxer [IPUMEHUTH [IOJIyYEHHBIE 3HAHUS B cBOEH
npodecCHOHAIbHONW  JiesiTenbHOCTH.  Mcmonb3yer  coBpeMeHHOE
000pyI0BaHUE U aMIaparypy.

«XOPOIIO»
(70 - 84 6amoB)

«ynosnerBoputenbHoy  [[TK-2 Hmeer coBpeMeHHOE TMpeacTaBieHHe 00 OCHOBAaxX MOJEKYISPHOMN
(50 - 69 6amnnos) Ouosoruu. Beinenser u npociexuBaeT MeKAUCIUIUTMHAPHBIC CBS3H.
[1K-2 JlemoHcTpUpyeT  cnaOblii  ypoBeHb  3HaHM 00  OCHOBax

«HEYIOBJIETBOPHUTEIHHO

MOJIEKYJIAPHOUN OUOJIOTHUH. HeyBepenno " JIOTUYECKU
(menee 50 6amoB) yaAp YBEP

HCMOCJICAOBATCIIBHO U3JIaracT MaTrcpuraJl.

5. MeTonnueckue ykazaHusi AJisi 00y4al0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMNA CaAMOCTOSTEIBbHOM PabOThI 00YUYaIOIIUXCS:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepx)aHueM paboueil mporpammbl nuctuiumabl (PI1[]), xotopas ompezaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J71 caMOCTOSTENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCHUTITMHBD),
«YuebHo-mMeTonnyeckoe U HHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHBD U «MaTtepruaabHO-TEXHUYECKOe
o0ecriedyeHre AMCUUIUIMHBI, TPOrpaMMHoOe obecrieuenne, npodeccuoHanbHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CTIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCUUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHO-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
pEKOMeH1yeMasi OCHOBHAs U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCLUTIINHBL.

5.2 Pexomenanuu o0y4aronmMcst o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeoOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHATUM MarepuaJl M JAONOJHHUTh €ro C Y4YEeTOM PEKOMEHJIOBAHHOM JOMOJIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHabHbIC 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW pabOTHI, 10 TeME MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabore ¢ Hay4HOU U yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOM SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboTel U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemieHHblie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbl IO
Te€MaM, BBIBOJIBI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIIMK WK B OTAEIBbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEPKaTh HE OTHOCALIYIOCS K TeMe HH(OPMALIMIO UIH PUCYHKH.



KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
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1. Konnue A. C., liserkoB U. JI., Tlomo A. II., [Hammuua T. H., Komapos A. b. MonexkynspHas
6uomnorus. [Ipaktukym : YuebHoe nmocodue Juist By30B. - 2-¢ u3.. - Mocksa: FOpaiit, 2020. - 169 c. - Tekct
: anextponnslit // DBC «FOPAUT» [caiit]. - URL: https://urait.ru/bcode/448124

2. Kyxosa A. I'., Kusuuenko H. B., T'opoxosa JI. I. MonekyssipHast Ononorust: yaeOHHK ¢ yIpaXKHEHUSIMH U
3amadaMu : ydyeOHuK. - Mocksa|bepnun: dupexr-Menua, 2018. - 269 c. - Tekct : snexrponnsiii // DbC

«YHUBEPCUTETCKAS OunbIMoTeKa OHJIANH» [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=488606

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Cy066otuna, T. H., Huxonaesa, I1. A., Xapcekuna, A. E. MonekyssipHast OMOIOTHS M TeHHAst HHKCHEPHS
: IPaKTHKyM. - Bech Cpok oxpaHbl aBTOPCKOTO Ipasa; MoJekynsipHas OHOJOTHsS U TeHHAas WHXXEHEpHs. -
Kpacnosipck: Cubupckuii ¢penepanbubiii yausepeutet, 2018. - 60 c. - Teker : anexrponnsiii / [PR BOOKS
[caiiT]. - URL: http://www.iprbookshop.ru/84253.html

2. Anpbeptc b., bpeii J1., Xonkun K., Ixoncon A., JIetouc k., Padd M., Podeptc K., Yontep I1. OcHOBBI
MOJICKYJISIPHOW OMOJIOTUU KIIETKH. - 2-€ W31., ucmp.. - Mockga: Jlaboparopus 3nanwuii, [201. - 768 c. : wi.,
IIB. WJ., Ta0m.

3. Kpebc k., lonmmreitn 3., Kunmarpuk C. I'enst no Jlptouny : moHorpagus. - Mocksa: Jlaboparopus

sHanuid, 2021. - 922 c. - Tekcr : snekrponnsiii // IBC «KOHCYNBbTaHT CTyJIeHTa By3a U MeABy3a [CaiT]. -
URL: https://www.studentlibrary.ru/book/ISBN9785932085066.html

6.3 VlHble UCTOYHUKMU:

1. buomonexyna - https://biomolecula.ru/

2. Knaccuueckast 1 MosekysipHast ouonorus - http://molbiol.ru/
3. PubMed - http://www.ncbi.nlm.nih.gov

7. MaTepuaJbHO-TeXHHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TMPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMUHApCKOTo THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJS U MPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS AJIsi CAMOCTOSTENIbHOM pabOThl YKOMIUIEKTOBaHbI CHIEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMU OOYyUCHHMS, CIIY KAIIUMHU JIJIs TIPEACTABICHHS YyueOHOW nHbOpMaIuu
OOJIBITION ayTUTOPHH.

[TomerieHus I CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEeIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeneHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0OBaHUS,
o0ecreunBaIIre TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS TIOCKA).

JluneH3noHHOE U CBOOOHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:

Microsoft Office [Ipodeccuonanbusiii moc 2007

7-Zip 9.20

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Omnepanuonnas cucrema Microsoft Windows 10

Kaspersky Endpoint Security mist 6usneca - Cranpaptaeiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Lndposoit obpazoBarensHbiil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a gannbix . — URL: https://www.scopus.com
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3. Web of Science: momutemarudeckas pedeparuBHO-OMOIMorpadguueckas u HayKoMeTpudeckas 0aza
nauHbIX . — URL: https://apps.webofknowledge.com

4. Apx¥B Hay4HBIX )KypHaJIOB 3apy0OexxHbIX u3narenscTB. — URL: https://arch.neicon.ru
5. Hayunas snexrponnas 6ubnuoreka «KubepJlennnkay. — URL: https://cyberleninka.ru
6. Hayunas snexkrponnas 6ubmuoreka eLIBRARY.ru. — URL: https://elibrary.ru

7. Hayunas osnektpoHHass OubOnmoreka Poccuiickoit akamemun — ecrectBozHanui. —  URL:
https://www.monographies.ru

8. [Ipesunentckas 6mbamoreka mmenu b.H. Enpriaa. — URL: https://www.prlib.ru
9. Poccuiickas rocynapctBeHHast Onbnuoreka: opunmanbheiii caift. — URL: https://www.rsl.ru
10. Poccwuiickast HarimoHanbHast Oubnmuoteka: odpunmanbapiii caT. — URL: http://nlr.ru

11.  VauBepcuteTckas OuONMMOTEKa OHJAMH:  AJIEKTPOHHO-OMOMmMoTeunas cuctema. —  URL:
https://biblioclub.ru

12. Dnexrponnas 6ubnuorexka POOU. — URL: https://www.rfbr.ru/rffi/ru/library

13. ONEKTPOHHBIN KaTajaor dyHIaMEeHTaJIbHON OoubmuoTeKN TTV. — URL:

https://www.tsutmb.ru/biblio/elektronnyij-katalog/
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