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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:

- Hay‘IHO-I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ

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 JMCIATUINH, o0ydeHus
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBA3U 4 6 7 8

MeaunuHckas +
reHeTHKa
2 [Metonuka +
MIpeToaBaHuUs
OHOJIOTUHr

—

3 |Hayuno-uccnenoBaren +
bCKas paborta
(monmydenwue
MIEPBUYHBIX HABBIKOB
Hay4YHO-HCCIIe[0BaTeN
BCKO# paboOTHI)




4|0O3HaKOMUTEILHAS +
MPaKTHKA

5 |TIpaxTurka 1mo +
npodo
npodeccrnoHaTbHON
JESTeTbHOCTH

6 | [Ipemmurmomuast +
NPaKTHKA, B TOM
qucie
Hay4YHO-HCCIIe[0BaTeN
bCKas paborta

7 |CanutapHaas +
MHKPOOHOIOTHS

8 |CucreMaTrka BLICIINX | +
pacTeHui

2. Mecto nucuunimnHbl B cTpykrype OIl 6akanaBpuara:

HucuumuinHa — «MonekyasipHass  OMONOTHS»  OTHOCHTCA K 4YacTH, (HOpMHUpPYyeMOH  ydacTHHKaMHU
o0pa3oBarebHbIX OTHOUIEHNH, yueOHoro rutana OIl mo nHanpasnenuto noarotoBku 06.03.01 - buonorus.

Jucrunmaa «MosekymsipHast OM0JIOTHsD) H3ydaeTcs B 3 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM TUCIUTUIMHEL: 5 3.€.

Ounas: 5 3.e.
Bun yuebHoit paboTbl (BCSEZ’ZZOB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 180
KonrakTHast pabora 64
Jlexuuu (Jlexuum) 32
JlaGoparopnsie (J1ab. pab.) 32
CamocrostensHas padota (CP) 80
OK3aMeH 36
3.2.Conepxanue Kypca:
No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlex |JIa6 | CP
ouu | .
pao.
O]l0|O
3 cemecTp
1 JTHK, ee ctpoenue 6 6 |16 TectupoBanue
U peTLTUKAIHS.
2 XpomaruH. TectupoBanue
Perynauus 6 | 6 |16
AKTUBHOCTH T€HOB.
3 PHK, ee cTpykTtypa KonTtponbHas
1 QyHKIIUH. 616116 pabora
4 Bruocunres Oenka. 8 6 |16 Pemenue 3amau
5 Crpykrypa u KontponpHas
(byHKIMU OCJIKOB. 6|8 |16 pabora




Tema 1. /IHK, ee crpoenne u peninkanus. (ITK-2)
Jlekumus.

Ucrtopusi noxazarensctBa renernyeckoit gynkmuu JIHK. Omberter OBepu, Xepmu u Yeis. duszmueckue
ceoiictBa monekynsl JIHK. Kondopmanuonusie dopmer JTHK A, B, u Z, ux dusndyeckue mapameTpsl.
Hexanonnueckass  H-dopma  JIHK.  Jlenarypaums wu  penarypanmus JIHK.  Hykmeoruansie
nocnenoBarenbHocTH JIHK, ompenensromme xondopmaruio JJHK, ruOkocTh WM KECTKOCTh MOJIEKYJIBI.
KommnnemenTtapueie napsl ocHoBaHui YorcoHa-Kpuka m Xyrctuna. Tpuruiekcel. KombleBble MOJEKYIbI
JIHK u monsatue o cBepxcrnmpanuzamnuu JJHK. [Tapamerpsl cBepxcnupaln30oBaHHOW W KOH()OPMAITMOHHBIC
nepexoasl B cBepxcnupanuzoBaHHoil monekyine JIHK. Tonmouzomepnr JIHK. Tomownszomepasbl U UX THUIIBI.
Mexanu3msl nerictBus Tonouzomepas. JJHK-rupasa 6axrepwii.

MosnekynspHble MEXaHW3Mbl, KOOpJAWHHpYIOIKME KiIeTouHbld 1uki u permmkanuio JIHK. Ilonarue o
“cBepounbix Toukax’ (checkpoints). [luknuHbI W TpoTeMHKWHA3Bl. [IPOTOOHKOTEHBI, yYacTBYIOIIWE B
pEerysliMM KJIETOYHOro IuKiIa. “Pacnucanue permmkanuu’” y4aCTKOB XpPOMOCOMBI B KJIETOUHOM ITHKIIE.
MornexynsipHble MEXaHH3Mbl, MPEMSATCTBYIOUIME HOBOM WHHUIMAIMM PEIUTMKAMM 10 3aBEpIICHUS
kierouHoro Iwkina. Ciydam JsokanbHOM amrundukanus ydactkoB JIHK sykapuwor, ee BO3MOXKHBIC
MexaHu3Mbl. Mexannsmel ynakoBku JIHK npu noaroroske k neneHuro kiaeTku. Kore3nHsl 1 KOHAEHCUHBI B
PacXOXk/I€HUU U YIIAKOBKE XPOMOCOM.

[Ipobnema permkanuu JUHEHHOTO He3aMKHyToro ¢parmenra JIHK. Tenomepa u TenoMepHbIE TMOBTOPHI.
Tenomepasza, ee PHK-kommnonent. Teopusi crapeHuss B CBSI3M C JMHAMUKOW CTPYKTYPbl TEJIOMEPHI.
Perynsmus nymmasl Tenomepsl. Ctpykrypa JIHK (Temomepnas memnst) u cnenuduueckue OIKu B pailoHE
TemoMepHbIX mocaenoBarenbHocTedl. JIHK B paiioHe 1eHTpoMmepbl, OCOOCHHOCTH CTPYKTYPHOM
opranuzanuu. Kuneroxop. MckyccTBEHHbIE XPOMOCOMBI 3YKapHOT.

JlaGopaTopHbie padoThbI.
1 TTomumepassl, y4aCTBYIONIME B PEIUTUKAIINH, XapaKTEPUCTHKA UX ()EPMEHTATHBHBIX AKTHBHOCTEH.
2 Tounocts BocnpousBeaenus JTHK.
3 Ponb crepuueckux B3aumozeicTBuil Mexay napamu ocHosanuii JIHK npu pernmukanum.
4 Tlomamepassr I, IT u III E.coli. CyOnseaunauiis mommumepassr I11.
5 Ilonstue o npoueccuBHoctu JAHK nonumepas.
6 ITommmepassr ("MyTasbl"), obecneunBaromue Hetounoe Bocrpounssenenue JJHK.
7 Buika perukanu, "Beaymaa" u “orcraromias’ HUTH IPH PEITUKALIUN.
8 ®parmeHTsl OKa3zakH.
9 Koopaunanuu cunres3a JJHK Ha koMIIeMEHTapHBIX HUTSX.
10 Komrmuiekc G€IKOB B pEINTUKAIIMOHHON BUJIKE.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
[IpopaboTaTh KOHCTIEKT JEKIUI U TUTEPaTypy MO CIETYIOIIHMM BOIIPOCAM:
1 Perymsiums uHunuanuu perukanuu y E.coli.

2 CrpykTypa ydacTka crapTa permkanuu (origin, ori). Ctpykrypasie nepexonsl JIHK B paiione crapra
pemukanuu. Perukarop.

3 TloHsiTHE O PETUITMKOHE.

4 Ponb metunupoBanus JIHK B perymsiuuun perunkanuu. TepMUHAIMS pETUTUKAIMM y OaKTepHil.
5 PacxoxaeHue ori XpoMoCOM Tepes IeJIeHueM OaKTepruaTbHON KIIETKH.

6 OcoOeHHOCTHU PEryIISIUH PETUTUKAIIMN TUTa3MU/.

7 JIByHamnpaBicHHAs PEIUIMKALNSA U PEIUIMKALMSA 110 TUITY KaTAIIErocs KOJIbLA.

Tema 2. XpomaTuH. Peryasiuus aktuBHocTH retos. (I1K-2)
Jlekumus.



Hyxneocoma kak eauHMIIA CTPYKTYpHOH OpraHu3anusi XpoMaTruHa. Xpomarocoma. OKTaMep T'MCTOHOB B
COCTaBe HyKJIEOCOMBI. JINHKep U IMHKEpHbIE TUCTOHBL. Hykneocomsl 1 TpaHckpunius. “TpaHCisiiMoHHOE”
u “porauuonnoe” nosunuonuposanue JJHK Ha ructonoBoil rolyne. CO0pka HyKI€OCOM NpHU PEIUTHKALUN
JHK, ee srambl, HykJIeomiasMuH. BapuaHTbl OEIKOB-TUCTOHOB. 3aMeEIIEHHWE BapUAHTOB THMCTOHOB 0Oe3
permmukarmu JIHK. CtpykTypa XpoMmaTrHa B pailoHaX MHUIMALMN pPeTTMKanui. Monupukays cTpyKTypbl
XpOMAaTHHA U NPOLIECCHI peraparyi.
Xumuueckue MOAU(pHUKALMKM TUCTOHOB: aLeTHIUpoBaHHEe, (ochopminpoBaHue, METWINPOBAHUE,
youkButHHIWIMpOoBaHue U ADP-pubosunupoBanue. I[loHATHE O “THCTOHOBOM KOji€” . AKTHUBHBIA |
HEaKTHBHBI XpoMaTuH. MeXaHU3MBbl pEIpPECCHH TEHOB, OOYCIOBJIEHHbIE [€alleTWIMPOBAHUEM H
MeTWIMpoBaHUEM THCTOHOB. ATP-3aBucuMoe '"pemopenunpoBanue" xpomartvHa. MoOJEKyIsipHbIE MallWHbI
pemoznennpoBanus. Poinb HyKI€OCOMHBIX CTPYKTYpP B aKTHBAlMU dKclpeccuu reHa. CUCTeMHas peryssnus
TeHOB X-XpOMOCOM Ha YpOBHE XpOMAaTWHA y MJeKomuTaromux u aposzoduisl. Hekonupyromas PHK kak
CTPYKTYpHBI KoMmoHeHT XpomarwHa. Koporkme PHK (21-23 HykmeoTuaa) B OpraHu3aiiuu CTPYKTYpPBI
HEAaKTUBHOIO XpOMAaTHMHA. XPOMAaTHH M TIeTePOXpOMATUH. PacrmpocTpaHeHHE reTepOXpOMATUHU3ALUU I10
XpoMocoMme. BapruaHThl THCTOHOB HYKJIEOCOM, NPENATCTBYIOIUE I€TEPOXPOMATHHHA3ZALNH.
Moaudukanus THCTOHOB Kak curHan Juisi metunupoBanus JIHK. MexaHu3mbpl MHAKTUBAIIMH TE€HOB MPU
MetmnpoBanun JIHK. PermnkatuBHoe merunupoBanue /JIHK. JlezamMmuHupoBaHue S5-METWILHMTO3MHA U
mytanun. JIHK-metuntpancgepasslr  sykapuor. HacnenoBanume METWIMPOBAaHHOTO —COCTOSIHUSL U
MeTuiaupoBanue de novo. “PonuTenbCkuii” T€HOMHBIH MMIPUTHHT KakK OSIUTEHETHYECKash PEeryIsius
sKcnpeccuu reHoB. Xapakrep Mmetwivposanusa JIHK, ero usmeHUnMBOCTH B pa3sBUTHM MIIEKONMTAIOIIMX.
D¢ hexThl TOT0KEHUS TeHOB. bekoBbIe KOMIUIEKCHI B OTPE/IETICHUH SITUTEHOMHOTO HACIIeIOBAHUSI.
JlaGopaTopHbie padoThbI.
1 IlpencraBieHue o NETEIbLHON OpraHU3aM XPOMOCOM.

2 Snepnblit MaTpuKC. beaku—naMuHbI BHYTPEHHEH SIEPHON MEMOpPaHbl M MX y9acTHE B HHAKTUBAIIUH
TEHOB.

3 XpomocoMHbIe TeppuTOpru B HHTEp(Da3zHOM sipe. OCOOCHHOCTH MTPOCTPAHCTBEHHON BHYTPUSICPHOM
CTPYKTYPBI XpOMOCOM M aKTUBHOCTb I'€HOB.

4 TomeonOMEeHBI PETYISATOPHBIX OCIKOB M SIBICHHE TOMEHO3HcCa.

5 KomOuHaropHHEe MeXaHU3MbI, 00€CIIeUnBaIOIINE CIEUU(UIHOCT B3aUMOJICHCTBUN TOMEOJJOMEHOB C
peryastopHeiMu Monyisimu JJHK.

6 I'eHBI-MUILIEHH TOMEOIOMEHHBIX 0eNKOB. [IpUHIUIIBI CTPYKTYPHOM OpraHu3aluy U peryssiiuu
aktuBHOCTH reHoB HOX-K1acTepoB, onpeneistommx Iiad CTPOEHUs Tela.

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

8 MexaHU3MBbl BOSHUKHOBEHHSI TPOCTPAHCTBEHHO OIPaHMYEHHBIX MOP(POTeHETHIECKUX IPATUCHTOB
(baKTOpOB TPAHCKPHUIIIIUH.

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

10 Buemrnue curHanbsl (MUTOTEHHBIE (PAaKTOPbI, TOPMOHBI), PETYIUPYIONIUE TPAHCKPHUIIIIHIO TEHOB.
[Ipumepsl cucteM nepesayu CUrHajIoB.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
[TpopaGoTarh KOHCIIEKT JIEKIMA U TUTEPATYPY 1O CIASAYIOIIUM BOIIPOCAM:
1 benku-koaktuBaropsl cemeiictsa 300/CBP.

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

3 I'TIOKOKOPTUKOUIHUNA U TUPEOUIHBIA PELENITOPHI, PELIENTOP SKAUCTEPOHA, PETUHOEBOM KUCIIOTHI U €€
MeTabOIHUTOB.

4 TerepoauMepsl PEIENTOPOB, OTBETCTBEHHBIX 3a pa3HOOOpa3ue hu3nogorudeckux 3pQexros,
WHIyIIMPOBaHHBIX TOPMOHAMH.

5 Peuenropsi-cupothl. IHTETpaIys Bo3IeHCTBHI 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
reHetudeckoir naopmarmu JIHK - PHK - Genokx. Mudopmanmonnas (xkomupyromias) PHK, nmu MmPHK.
HcTopus pacmndpoBku reHetnyeckoro koaa. OCHOBHbIE CBOMCTBA KO/a: TPUILIETHOCTh, KO 0€3 3amsThIX,
BBIPOXKJIEHHOCTh. OCOOEHHOCTH KOJOBOTO CIIOBAaps, CEMbU KOJOHOB, CMBICIOBBIE U «O€CCMBICICHHBIE)
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. «JledexTbn»
KOPOTKHX JBOMHBIX CIIUPAJICH U OTKJIIOHEHUs OT ABYCIHUpPAIbHOU CTPYKTyphl. « Terpanymns. IlceBnoysisl.
Tpoitnble B3aumoneiicTBus. TpeTndyHas CTPyKTypa: KOMIIAKTHOE CBOPAaYMBAaHHUE IMOJMPUOOHYKICOTUIHON
Leny, JaJbHUE  KOMIUIEMEHTapHbIE  B3aUMOJCICTBHS, CHUPAIb-CIMpAIbHBIE  B3aUMOJECHCTBUS,
¢dopmupoBanue kpynueix g1omeHoB. Ctpykrypa TPHK. Ctpykrypa pubocomusix PHK.
KoMmnnemeHTapHOE BOCIPOU3BENECHUE IEPBUYHON CTPYKTYpbl B pEaKUMAX pEIUIMKallMM U 0OpaTHOU
TpaHnckpunuuu. KomupoBanue mnepBUYHOM CTPYKTypbl mnonunentuaoB (6enkoB). IIpocTpancTBeHHOE
CTpyKTypooOpazoBanue. OyHKIMH crienupUUecKoro y3HaBaHUs U CBA3bIBaHUA TUTraHaoB. Karanutuueckue
byHKIUH.

JlaboparopHbie padoThbI.

1 Ompenenenue TpaHcIOKaIMK, GU3HUECKHE COOBITUS TPAHCIOKALIUU, SKCTIEPUMEHTAIbHbBIE TECTHI.

2 VYuactue ¢akropa nonraiuu EF2 (EF-G) ¢ I'T®. Jlomennas crpykrypa EF-G; ocobennocTu fomena
IV. «Monekynsipaast Mumukpusi» (cxonctBo EF-G ¢ kommiekcom EF-Tu:Aa-tRNA.

3 «DH3uMaTHuYeCKas» U «HEIH3UMaTHUYecKas» (OechakropHast) TpaHCIOKAIIHA.

4 OCHOBHBIE CIIEACTBUS OTKPHITUS OeCcPaKTOPHON TPAHCIOKAIIMK: TPAHCIOKAIIUS KaK CBOHCTBO
pubOCOMBI, TEpMOJUHAMHUYECKAs] CIIOHTAaHHOCTh TPaHCIOKaluu, katanutudeckas Gynkius EF-G,
3aBUCUMOCTBH KOH(GOpManmnoHHOTo Katanu3a ot ['TD.

5 WHruburtopsl TpaHCIOKauuu: (GycuaoBast KUCIOTa, BAOMULIMH, UX MEXaHU3MBI ICHCTBHSL.

6 «HenorpurmieTHas» TpaHCIOKALMS: IPOCKaIb3bIBAHUE 110 TOMOMIOIMMEPHOMY yuacTKy MPHK,
COCKaJIb3bIBAaHUE HA CMEKHBIN TPUIUIET, «IPHIKOK» YEPE3 HECKOIbKO Hyki1eoTn10B MPHK.

7 TpaHcnokallMOHHBIN cABUT paMKH. COCKaab3bIBaHUE U CIBUT paMKku npu Tpancisinuu RF2-MPHK.

8 «IIpboxox» npu Tpancisiun MPHK rena rononzomepassl dara T4. «IIpspkok» ¢ nomena TPHK Ha
nomeH MPHK B ciyuae TMPHK («TpaHc-Tpancasuus»).
3ananHus AJ151 CAMOCTOSITEILHOI padoThI.

1 Tpancrnokanus Kak MpOsIBIICHUE TPAHCIIOPTHON (YHKIIUA PUOOCOMBI.

2 KpynHOOno4yHass TMOABM)KHOCTH puOOcOoMbl. [IpuMHIMI CMBIKaHUST — pa3MmblkaHus. llepBbie
HKCIIEPUMEHTANIbHBIE JTOKA3aTeNIbCTBA TOABMXHOCTH 3TOTO THUMAa B pUOOCOME NpPU TPAHCIOKAIMH
(MayoyTJIOBOE€ HEUTPOHHOE PACCESHUE).

3 [logBMXKHOCTH JOMEHOB Majol CyO4yacTHIbI pPUOOCOMBI TPU KOAOH-3aBHUCHMOM  CBSI3bIBAHUU
amuHoanuia-TPHK (peHTreHocTpyKTypHBIi aHAIH3).

4 TlonBWXKHOCTH B OOJBIION CYObEOMHHIIE K MEXKCYObeTUHUYHBIE CABUIM TMPHU  CBSI3bIBAHUU
amuHoamiI-TPHK u Tpancmokamum.

5 OcoOGeHHOCTH MOJIEKYJISIPHBIX MAIllWH; TETUIOBBIC JABMKCHHS Kak JBWXKYyIas cujia. OTOOp ABMIKECHUHN
(«nmemoH MakcBeniay) B MOJEKYISIPHBIX MalIMHAX.

6 Pounb cBs3piBanus ['T® u ero ruaponmsa B 0T00pE IBHKSHUM.

7 TlonHblii pabounii UK pHOOCOMBI KaK MOJIEKYJISPHOM MaIlIWHBI.

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



XUMHUYECKHE PEaKlUu, MPUBOAALINE K 00pa30BaHHIO MENTHIHOW CBSI3U B Ipoliecce OMOcHHTe3a Oelnka.
AKTUBalMsi aMHHOKUCIOTHI B peakuuu ¢ AT®; oOpasoBanue amuHOanuianeHunara. llepeHoc
amuHoanuibHoro ocrtarka Ha TPHK. Amunoammn-tPHK-cunTeTassl. AKTUBHBIE HEHTPHI CUHTETa3 M UX
cneun(puIHOCTh. [IpUHINNT «PeaKTUBHOCTH MOJIOBHHBI LIEHTPOBY» NMpU (YHKIMOHUPOBAHUM CHUHTETA3. /[Ba
kinacca amuHoanmn-TPHK-cunTeTas, ux CTpykTypHble U (YHKUMOHAJbHbIE pa3Nuyus. YYacTKU
B3aumozpeiicteus Mosiekyl TPHK ¢ amunoanun-tPHK-cunTerazamu; paznuuus AByX KJ1accoB.

ONUUUKI TPaHCHSALUHM: HMHULIMALWA, »ioHrauus u TepmuHanus. [lomupubocoma. ComnpspkeHHas
TPAHCKPUMIMS-TPAHCIALUSA Yy MpokKapuoT. Pabouuil 3MOHrallMOHHBIA LUK PUOOCOMBI; TP OCHOBHBIE
srana nukia. [lapuuanbabie QyHKIUM puOOCOMBI B XOAs TpaHcasauud. Jlokanuzanus (yHKIMOHAIbHBIX
neHTpoB pubdocomsel. A, P u E yuactku cBs3eiBanus TPHK. [Tomsiprocts cunthiBanus marpunsl (MPHK) B
XO0J1€ TPAHCIISIUH.

AnantopHas runore3a @. Kpuka (1955) m ee skcnmepuMeHTanbHOE d0KazareabcTBO (1962 — 1963).
Konon-antukononoBoe B3aumozaeiicteue. ['unoresa ®. Kpruka 0 HEOJHO3HAYHOM B3aMMOJICHCTBUH MIEPBOTO
MOJIOKCHHSI aHTHUKOIOHA C TPEThUM TMOJOXKeHHeM KoaoHa (1966). Xapakrep BBIPOKIECHHOCTH
TEHETUYECKOro KoJla KaK OCHOBHAas (pakTHuecKasl MPEANnochlUIKa TUMoTe3bl. Du3nuecKkue MNpeanochUiku
TUIIOTEREL. Tab6muna B3aUMOJIEHCTBUN MEepBOTO MOJIOKEHUS aHTHKOJOHA. OcobenHocTr
MUTOXOHJIPUAIBHOTO KOJa W B3aUMOJEHCTBUN TIEPBOTO TMOJIOKEHUS aHTHKOAOHA. OTKIOHEHHS OT
YHUBEPCAJIBHOCTH TE€HETHYECKOTO KOJa B MMTOXOHIPUAX M Y HEKOTOPhIX OakTepwil M MPOCTEUIINX
sykapuoT. Yuactue (akrtopa snonranuu EF1 (EF-Tu) B cBsa3piBanuu amuuoarmi-TPHK ¢ pubGocomoii.
Crpykrypa EF1 (EF-Tu), ero B3aumonetictBus ¢ ' T® u [JI® u ero cTpyKTypHBIE IEPEXOIbI («3aKPBITASH U
«oTKpbITas» KoHpopmaruu). CpsseiBanue amuboanuia-TPHK  komminekcom EF1 (EF-Tu) ¢ I'TO,
oOpazoBanue TporcTBeHHoro komiuiekca. EF1 (EF-Tu) kak karamu3arop JTama  CBS3BIBaHHS
amunoanmi-TPHK. Hepacmemnsemple u MemierHo pacmerisieMble aHanoru ['T®; ux addexkt Ha stam
ces3piBanus amuHoanmwiI-TPHK ¢ pubocomoii. Pons rugponuza I'T® B mpomecce cBsizpiBaHus. DakTop
anonraruu EF1B (EF-Ts), ero ¢gyHkius, mocnenoBareIbHOCTh PEAKIMNA C €ro ydyacTueM. AHTHOMOTHKH,
BO3JICHCTBYIONIME HA OTall  KOJOH-3aBUCUMOTO  CBsi3biBaHMs amuHoanwi-TPHK ¢ pubGocomoii.
AMUHOTIIMKO3U/IbIe aHTUOMOTHKY (CTPENTOMULIMH, HEOMULIMH, KAHAMUIIMH, TEHTAMULIMH U JIp.), MEXaHU3M
ux nercTBus. TeTpalluKIMHBI KaKk HHTHOUTOPHI CBsi3bIBaHus aMuHoanuia-TPHK ¢ pubocomoii. MexaHn3Mbl
YCTOWYMBOCTH K TETPALIMKIMHAM.

Tpancnsiuysg NOMMYypUAMIOBOM KHCIIOTHI, JIOXKHOE BKJIIOYEHME aMHMHOKHUCIOT B MOJIM()EHUIATAHUHOBYIO
uenb. [IpounTeiBaHuEe «OECCMBICIEHHBIX» (TEPMUHUPYIOIINUX) KOAOHOB. OCHOBHBIE 3aKOHOMEPHOCTH
JIOXKHOTO KOnMpoBaHMA. KuHeTHueckne OCHOBBI JIOKHOrO KomupoBaHus. KuHeTHueckas KOppeKuus
(«penaKTUpOBaHUE») JIOKHOTO KoaupoBaHUs. (DakTopsl, CTUMYIMPYIOLIUE JIOXKHOE KomuposaHue. Capur
pamku cuuthiBaHus: +1 u [11 casuru. IlocnmenctBusi casura. CHBUT paMKH TPU CHUHTE3€ aHTU3UMA
OPHUTHH-JIEKapOOKCHIIA3HI.

OyHKIMOHAIBHOE HA3HAUYEHUE WHULMALMKM TPAHCIALMHU. YYAaCTHUKM Ipouecca MHUIManuu. OCHOBHBIE
dTambpl Tpolecca WHUIMAUWK. MHUIMAnus TpaHCIAUUMH Yy TNPOKAPHOT: (AKTOPbl WHUIMALUH,
WHUIIMATOpHBIE KomoHBI, 3-koHel] PHK manoit pubocomHoii cybuacTuiibl 1 mocieaoBaTenbHOCTh [laiiHa-
Hanerappo B MPHK; «cuna» MPHK. HesaBucumas wuHunmanuss W TpaHCISLUOHHOE COIpPSIKEHHE
(MHIynMpoBaHHAsT MHULIMALMS U CKOJBXEHHME-pEeMHHLMaLusA) Ha nonuuucTpoHHelx MPHK mpoxapuor.
Wunnuanuss  TpaHCHSAOUMM y  OYKapHOT:  (aKkropel  WHHUIMALUMHK,  WHHUIMATOPHBIE  KOJOHHI,
SC)-HeTpaHcnupyemass — o0JacTb W KII-3aBHCHMAas  «KOHLEBas»  uHunmanusa.  CkaHupoBaHHE
S-HeTpaHcIupyeMoi 061acTu. Bo3MOXXHOCTD ITYHTHPOBAaHUS YYacTKOB 5[ /-HeTpaHCIUpyeMoil 0baacTu mpu
ckaHupoBanuu (PHK Mo3amku 1BeTHOl KamycTel). «BHYTpeHHsSs» K3IM-HE3aBUCHMAas HWHHULMAALUA Yy
sykapuoT. IlocnenoBarenbHOCTh COOBITHI SyKapHOTHUYECKOM uHUIManuu; 43S u 48S MHHLIHMATOPHBIC
KoMIuTeKchl pubocombl. Lukn naumaropusix pakropos elF2:GDP/GTP u elF2B. 3[1-koH1IeBbIE YCHIIUTENN
WHULMAIUY TPaHCISLMU Yy DJYKapuoT; poib mnonuageHuwnioBoro «xsocta»y MPHK; nmpkynspusanus
SYKapHOTHUYECKUX monupudocoMm. Muunmanus ¢ momomisio amuHoaruiupoBanHoro TPHK-mogo6Horo
«xBocta» (PHK >xenrtoii Mmo3auku TypHernca). « BHyTpeHHss» nHUIManus 0e3 gaxropos nnuimanuu (PHK
BHpYyCa Napajnuya CBEpPUKa).

Tpancnaunonnast penpeccus. Perymsauuss cuHTe3a pUOOCOMHBIX O€NKOB. AYTOpPEryisiius CHUHTE3a

tpeonmn-TPHK-cunTerasel.  Perymsmus  tpancmsumun PHK  Gakrepmodara MS-2. TpaHcnsuuoHHas
perynsanus antucmbicioBbiMi PHK.



Oco0ast ponb peryisiuyd Ha YPOBHE TPAHCISAIUHU Yy dyKapuoT. ToTanpHas pEryisidd TPAHCISIHUUA ITyTeM
dochopunupoBanus (axropa naunmanuun elF2 (rem-perynupyemas docdokunaza, n1cPHK-perymmupyemas
¢dochoknnaza). MexaHM3M TOTAJIBHOTO TOAABICHUA TpaHCmAuuu 1pu  (pochopunmuposanun elF2.
Perynsanus vHUIIMAIIME KOPOTKUMHU paMKaMH CUYHMTHIBAHHS, MPEANICCTBYIOIIMMU OCHOBHOHM KOIUPYIOIIEH
nocnenosarenbHoctt MPHK. Tpancnsaunonnas penpeccus uHauuayansHelx MPHK. Tpancnsunonnas
perymsinust cuHTe3a (epputuHa. Perymsiius TpaHcnsuuu ¢ nomombio MUKpoPHK: merpanmarmonHbrit
MEXaHU3M  4epe3 KOMIIJIEMEHTApHOE CBSI3bIBAHUE c KOJIUPYIOLIEH 00J1aCThIO MPHK
(«PHK-uHTepdepeHins» ); MEXaHU3M MOIaBIICHUS TPAHCIISIIIMYA Yepe3 BO3IECHCTBUE HA 3-HETPAHCIUPYEMYIO
00JIacTb.

MackupoBanne MPHK, ee ocobenHoctn. MackupoBaHHbIE PHOOHYKICONPOTEHUIHBIE  YaCTHIIBI
(mHbOpMOCOMBI). OCHOBHBIE O€JIKH HH()OPMOCOM U UX POJIb B TIEPEX0aX U3 MACKUPOBAHHOTO COCTOSIHHS B
aKTUBHOE U o00OpatHO. Ponb coenuanbHBIX MOCHEI0BAaTENBbHOCTEN («MAaCKHPYIOIIUX 3JIEMEHTOBY)
3-HeTpaHCIUPyeMOi 00JIacTH M MX y3HAIOIIEero Oenka («Mackupytomiero» oenka). Mackupoanne MPHK B
ooreHese Spisula solidissima u ee memMackupoBaHue Mocie orIoAoTBopeHusi. MackupoBanue fem-3 MPHK
Caenorhabditis elegans npu nepexoqe U3 JIMUMHOYHON CTAAMHM camIla BO B3POCIYIO CTaIUI0 CAMKH (CMEHA
criepMaroreHe3a Ha ooreHe3). MackupoBanue u jaemackupoBanue MPHK nmmokcurenassl B mporecce
IPUTPOIIOI3a MIleKonuTaromux. MackupoBanue u aemackupoBanue MPHK antepmopanbnbix (bicoid,
hunchback) u mnocTtepuopanpHBIX (nanos) AETEPMUHAHT sSHIA JIpo30pUIBI B OOTE€HE3e U TIOCIe
OIUIONOTBOpEHUS: AeMackupoBaHue nanos MPHK myrem «3askopuBaHus» B 3aJHEM OTAeNe Sdlla U
YCTaHOBJICHHUE 3aJHe-TIepeIHero rpaguenTa Nos-0emnka, sBIsoIerocss Mackupyromnmm oemkom hunchback
MPHK; nerepmunamuss mnepenHe-3aaHe ocu SMOpuoHa. Hamnume CuTHAJNIOB BHYTPUKIETOUHOTO
TpaHCIIOPTa | JIOKanu3anuu B 3-HeTpaHciaupyeMoit obnactu MPHK. BosMmokHast ponb mupKysspu3anuu
MPHK u xonnencaruu MPHIT (napopmocom) B MackupoBaHHH.

Bpemsi snmoHranuu noIumnentTuaIHoOW enu Ha pudocoMe; SKCIIEPHUMEHTAILHOE OMPEISICHUE «TPAH3UTHOTO
BpemMeHU». [Ipoduip pacnpeneneHus moIuprud0OCcoM Kak OTPaKEHHE COOTHOIICHHSI CKOPOCTEH WHUITUAIINH
1 dnoHranuu. HepaBHOMEPHOCTh CKOPOCTH AJOHTAIMK; TPAHCISAIIMOHHBIC Tay3bl. MHHOPHBIE CHHOHUMHBIE
TPHK u penkue xomoHsl; may3sl Ha peakux («Moxynupyromux») kogoHax MPHK. CrpykrypHbie 6apbepsl
Broab nenu MPHK kak Bo3MOXHasi mpuvrHA TPAHCISAIMOHHBIX May3. VHTHOUTOpHBIE aMUHOKHUCIIOTHBIE
MOCJIEJIOBATEIFHOCTH PACTYIUX MOTUTIEITHIOB.

Tepmunupyromue koJoHbI. benkoBbie pakToOpbl TEPMUHALIMN IPOKAPHOT U AYKAPHUOT; JBa Kjacca (GaKkTopoB
TEPMHMHALIMM. Y3HAaBaHUE TEPMUHUPYIOIIETO KOJOHA (hakTopoM TepMuHAIMKM 1-Tro Kiacca B A-ydacTke
pubocombl. Muaykius ruaponusa cinokHodbupHoit cBsazu nentuauia-TPHK B mentuaun-tpancdepaznom
neHtpe. DBakyanus aearmiupoBanHoi TPHK u3 P-ywactka m dakTopoB TepmuHanum u3 A-ydacTka ¢
ydacTiueM (akTtopoB TepMuHauu 2-1o kinacca u [ TO/TJD. daktop ocBoboxkaenus pudocom (RRF, RF4)
MIPOKAPHOT.

JlaboparopHbie padoThbI.
1 Mertozp! onpeesieHnsi aMUHOKUCIIOTHOTO COCTaBa M MIEPBUYHON CTPYKTYPBI OCITKOB.
2 Macc-CreKTpoMeTpusi OEITKOB.
3 IIpuHuIb METOA, IMOATOTOBKA 00PA3IIOB K aHAJU3Y.
4 Peakiuu XUMHYECKOH MonupuKay (yHKIMOHATIBHBIX TPYIIIT aMUHOKHUCIIOT.

5 Mertonp! cienuduyeckoit 1 Hecnenuduueckon GparMeHTaIuy TOJUTICTITUTHOMN TN - XUMUYECKUE 1
dbepmenTatuBHbie. O0IaCTH MPUMEHEHHUS METO/IA.

6 Pasnenenue nenTUa0B, MOTyYaeMbIX IIPU pacHICTNIEHUU OEIKOB.

7 Onpenenenne N-KOHIEBBIX aMUHOKHCIOT. MeTton CaHrepa.

8 Omnpenenenrie C-KOHIEBBIX AMUHOKHCIIOT U MOCIEI0BATEIbHOCTE.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1 ABTOMaTHYECKOE CEKBEHUPOBAHUE OCIIKOB MO DIMaHY.

2 Jlokanu3zaius Tucynb(UIHbIX CBsI3el B Oelkax.

3 TlentuaHoe kapTHpoBaHUE. MeTOIbl U3YUYEHHUSI MOJICKYIISIPHBIX KOMILIEKCOB.

4 Mertonbl ¥ 3371a41 TPOTEOMUKH.

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

Uctopust m3yuenus xumuu Oenka. [IpemcraBmenus o Oenkax kak o OuomonmmMmepax. OOmue cBOHCTBa
OENKOB W MPHUHIMIBEI UX opraHu3anuu. OcHoBHBIC QyHKIMH OenkoB. [IpuHIMIBI KiaccuduKanuyu OEIIKOB,
ux pasHooOpasue. benku, BKitoyaronye HeOEIKOBbIE KOMIOHEHTHI: METAJIONPOTEUAbI, XPOMOIPOTEHIbI,
TJIUKOTIPOTEHIbl. YPOBHH CTPYKTYPHOUH OpraHU3alnK OEITKOBOW MOJICKYITHI.

Knaccudukanus, crpoeHue u (PU3NKO-XUMHUECKHE CBOMCTBA aMUHOKHCIOT. OmnThyecKkas H30MepHs.
DU3NKO-XUMHYECKUE CBOMCTBA OOKOBBIX PaJUKAIOB aMUHOKHUCIOT. CeneHonucTenH. CBOWCTBa OOKOBBIX
paguKaJIoOB aMHUHOKHCIOT B COCTaBe OEJIKOB, Ba)KHbIE I (DOPMHUPOBAHMS MOJEKYJbl. buoxumudeckue
METOJIbI OTIPE/ICTICHUSI aMUHOKHUCIIOT U OeKkoB. [IpuHIMIIBI BRIIETICHUS U OYUCTKU OekoB. Jloka3arenbcTBa
WHIUBHUIyATbHOCTH Oeka. MUKpoTreTeporeHHOCTh OelKa.

Ponb BomopomHbIX cBsizeit nisi GOpMHUpPOBAHUS BTOPUYHOM CTPYKTYphI. AJb(da-criupaib Kak BaKHEUITUN
AJIEMEHT PETYJISIPHON BTOPUIHOU CTPYKTYphI Oenka. OCHOBHBIE CBOMCTBA anb(da-crimpaneii: popmupoBanue
IUMOJIBHOTO MOMEHTa, pPOJb OOKOBBIX PAAUKaJIOB AMHHOKHMCIOTHBIX OCTarkoB. Buael crnmpanbHbIX
CTPYKTYp. beTa-cTpykrypa: nmapanienbHOe U aHTUIIapaieIbHOE PACTIONOKEHHUE Ternei npu GopMUpPOBaHUU
cinoeB. [lemu, ux nokanu3anus Ha noBepxHocTHU OenkoB. llmunpka Kak 37€MEHT BTOPUYHOM CTPYKTYpPHI
6enkoB. Tormonoruueckue TuarpaMMel.

CTaOuIbHOCTh MPOCTPAHCTBEHHOW CTPYKTYpbl Oenka. DopMHpOBaHHE TPETHUHOW CTPYKTYpHl Oeika B
nporecce cunresza. ['mapododbuoe sapo. Popma, KOMINAKTHOCTh M JHUHAMUKA MOJEKYNbl Oenka. Ponb
IUCYIb(QHUIHBIX CBS3ed B CTaOWIM3AalMU TPETUYHOM CTPYKTYyphl HEKOTOPHIX OENKOB M MENTHIOB.
B3auMOoCBs3p  ANIEMEHTOB BTOPUYHOH CTPYKTYypel B cocTaBe OenkoBoil T1oOynbl. KoHceHcycHbIe
MOCIIEIOBATEIIbHOCTH aMHMHOKHUCIOT B MPEACKa3aHHUM TPETUYHOW CTPYKTyphl. llOHSATHE CTpPYKTypHOU
KJaccu(uKaum OeKoB.

CrexuoMeTpuss W TEOMETPHS UYETBEPTUYHOM CTPYKTYphl. B3auMOmeWcTBUS MEXIy CyObeIUHUIIAMH,
CTaOUITM3UPYIOLIME UYETBEPTUYHYIO CTPYKTypy. CTpyKTypHas oOpraHuszaiusi KOHTakTOB  MEXIy
cyObeauHMIIAaMU. MeToAbpl  HMCCIEIOBaHUS YETBEPTUYHOM CTPYKTypbl. buonornyeckoe 3HaueHue
YeTBEPTUUHOMN CTPYKTYypbl. OCHOBHBIE KJIACChHI OEJIKOB.

JlaGopaTopHbie padoThbI.
[TonroToBKa MOKJIATOB M COOOIICHHMIA TTO BOITPOCAM:

1 Opranuzanus penenTopoB, ClOCOObl NX 3aIKOPUBAHUS HA MEMOpaHe.
2 CrpykTypa OelKoB, MPUHUMAIOIINX YYacTHE B Mepeiadye CUTHAIA B KIICTKY.
3 G-6enku, CTpykTypa, QyHKIIUH.
4 T'Td-a3uslit fomeH. TpaHncayuH.
5 Ras-6enok; myTanTHBIE ()OPMBI, OHKOTCHE3.
6 Mamnbie G-0Oenku, X pazHooOpas3ue u GpyHKIUH.
7 SRP—4acTuipl 3yKapuoTH4eCKuX KIeToK. X MpokapuoTHYeCKUEe aHaIOTH.
8 CrpoeHune nenTuIHbIX TOpPMOHOB. B3anmozeiicTBre ropMOHa poCTa C pELENTOPOM.
9 ®epmeHT-acCOLMMPOBAHHBIE PELIENITOPBI, TAPO3UH-KNHA3HBIE PELENTOPHI.

10 Kunazubie nomensl: SH2 u SH3 momynu - cTpykTypa U GyHKIIHS.

11 Crpykrypa Src-TUPO3HH KUHA3HI.

12 VHCYNMHOBBIH penienTop U MeXaHu3M nepefaayn curnana: nHeynuH/ IGF-curnanbHbeli myTh.

13 VHTerpuHbI - TOMEHHAs OpraHu3aIys, B3auMoieicTBHE ¢ (PHOPOHEKTHHOM M KOMITIOHEHTAMU
BHEKJIETOYHOTO MaTpHKCa, KackaJiHas nepeaaya CUrHaia.

14 buonorundeckue GyHKITUU HHTETPATBLHBIX MEMOpPAaHHBIX OCJIKOB, UX CTPYKTYPHOE pa3HOOOpasue.
OCOOCHHOCTH BBIJICJICHUS M UCCIICIOBAHHS IPOCTPAHCTBEHHOM CTPYKTYPbI. [IpHHITUIIBI 3aKpeTICHAS
OeJIKoB Ha MeMOpaHe.

15 TpancmeMOpaHHBIE TOMEHBI PELIETITOPOB TOPMOHOB.

16 bakTepropoaoncuH, ero crpoeHue U GyHKITMOHUPOBAHHE.

17 Poponcus - npocTpaHCTBEHHAs CTPYKTYpa U 3pUTEIbHBIA KacKal.

18 TlopuHBI U POACTBEHHBIE UM TIO CTPYKTYpE OCIKHM BHEITHEH MEMOpaHbI OaKTEpHil.
19 Oco0eHHOCTH CTPOEHUS TOPUHOB, BAXKHBIC ISl X TPAHCIOPTHOW (DYHKIIUU.

20 ITornomenue yrieBoaoB, pochaToB, HOHOB XKele3a.
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Cunepodopsr.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

Perynsamust 6nocunTe3a 1 GyHKIMOHUPOBAHUS MOPUHOB. [IOPHHBI KaK perienTopsl CBSI3bIBAHUS
KOJIMLIMHOB U 6akTepuodaros. Omp- 6eKu.

CrpyKTypa 1 MEXaHU3M JAEUCTBUS KOJUIMHOB.

AxBanopuHbl. OCHOBHBIE THIIbI HOHHBIX KAHAJIOB.

HuxoTuHOBBIE alIeTUIIXOIMHOBBIE PELENTOPHI U IPYTUE JIUTaH I-yTpaBiisieMble KaHalbl. CTPyKTypa u
MEXaHU3M JEUCTBUS.

BonopactBopumMbie 6eKH, MOTYTUPYIOIIHE JIUTaH I-CBSI3bIBAIOIINE JOMEHBI PEIETITOPOB.

KanueBbie kaHambl, CTpOEHUE, MEXaHU3M 00ECTIEYeHUS CEIEKTUBHOCTH.

Heiiporokcuueckue Oenku (M MENTU/BI) U3 S10B KUBOTHBIX (3MEH, TayKOB, CKOPIIMOHOB, SI0OBUTHIX
MOPCKHX MOJUIIOCKOB U JIp.) B UCCIIEJOBAHUSX PELIENITOPOB U HOHHBIX KaHAJIOB.

CTpyKTypa aKTHHA, €r0 CXOACTBO C TEKCOKMHA3aMHU M OeJIKaMU TEIUIoBOro moka. CTpyKTypa
akTHHOBOTO uamenTa. AT®a3Hast aKTHBHOCTh aKTHHA U €70 BEpOATHBIE KOH(POPMALIMOHHBIE
nepecTpoiiku mpu nonumepusanuu punamerTa. [TonapHOCTh U AMHAMHUKA aKTHHOBBIX (DUITAMEHTOB.
[IpodunuH, ero B3anMoaecTBHE ¢ aKTUHOM. | €1h30IIMH, €T0 B3aNMOACHCTBHE C aKTHHOM.
Crpykrypa TyOynuHa, ero cxoAcTBo ¢ MasbimMu [ Tdazamu. Paznoobpazue cemeiicTBa TyOyIMHOB.
CrpykTypa MUKPOTPYOOUKH. YUaCTOK CBS3bIBaHUA Takcoia B TyOynuHe. [ Tda3zHas akTHBHOCTh
TyOyJIMHA ¥ €T0 BepOATHbIE KOH(POPMALMOHHBIE IEPECTPONKH MPH MOTUMEPU3ALUN MUKPOTPYOOUKH.
[TonspHOCTH U AMHAMHKA MUKPOTPYOOUEK

Crpoenue 6enkoB cemeiicTBa Mu03uHOB. CTpykTypa AT®a3Horo 1oMeHa MHO31HA, €r0 CXOJCTBO C
manbiMu ['Tdazamu. Yuactku cBsa3piBanust AT® v akTHHA B MOJIEKysIe MMO3MHA. MeXaHOXUMHUUYECKUI
IIUKJI MHO3HHA, POJIb B HeM akTuHa. «lllaranue» nTUMepHBIX MHO3MHOB BIOJIb aKTHHOBOTO (PUITaMEHTA.
Crtpoenue 6enkoB cemeiicTBa KnHe3nHOB. CTpykrypa ATda3Horo m1oMeHa KWHE3WHA, €T0 CXOJCTBO C
MHO3UHOM. MeXaHOXUMHUYECKUI UK KHHE3UHA, POJIb B HEM TyOyauHa MUKpoTpyOouek. «I1laranue»
KUHE3MHOB 110 MUKPOTPYOOUKe.

Crpoenue 6enkoB cemeiictBa tuHenHOB. CTpykTypa ATda3HOro foMeHa AMHEUHA, €ro
METaMEpPHOCTh. BepOsITHBIN MEXaHOXUMUYECKUN LUK JUHENHA.

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

3 cemectp
rocemaemMocts — 10 0ayuioB
TEKYIHI KOHTpOsb — 40 6amioB
KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6ayioB Kax bl
npeMuanbHblie 6amtsl — 20 6anos
OTBET Ha k3aMeHe: He Oosnee 30 OamioB

Pacrnipenenenre 6aJiioB 10 3aaHKSIM:

Ne |HaszBanue tembl | Dopmbl Max. MeTonrka npoBeAECHUS 3aHATUS U OLIEHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3bl
1. JHK, ee Tectupon 10 Tect coctout u3 20 BOMpOCOB.
CTPOCHUE U aHue 7-10 6anynoB — CTYAEHT MpaBUWIBHO OTBevaeT Ha 75-100% BompocoB B
peIuUIMKanus. TecTe
4-6 6amyoB — CTYIEHT MpaBWIBHO oTBeuaeT Ha 50-74% BompocoB B
TecTe
1-3 Gamra — cTyIeHT MpaBWIBHO OTBe4aeT Ha 25-50% BompocoB B
TecTe.
Menee 25% npaBUIBHBIX OTBETOB 0a/IOB HE AaET.
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XpoMaTHH.
Perynsauus
AKTUBHOCTH
TEHOB.

Tectupos
aHue

10

Tect coctout u3 20 BOMpoOCOB.

7-10 6anynoB — CTYOEHT MpaBWIBHO OTBedaeT Ha 75-100% BompocoB B
TecTe

4-6 6amoB — CTYIEHT MpaBWIBHO oTBeuaeT Ha 50-74% BompocoB B
TecTe

1-3 Gamra — cTyIeHT MpaBWIBHO OTBe4aeT Ha 25-50% BompocoB B
TECTe.

Menee 25% npaBUIBHBIX OTBETOB 0a/lIOB HE JAAET.

PHK, ee

CTPYKTypa u
(YHKITHH.

KonTtpoa
bHasl
pabdora(k
OHTPOJIbH
blii cpe3)

10

Ha muceMeHHyI0 KOHTPONBHYIO pabory orBomurcs 90 MuHYT (BCe
3aHsTHE). TeMa paboThl CBs3aHa ¢ MPEABIYIIIUMH TEMaMU 3aHATHH.
8-10 6ayTOB — CTYZIEHT BBIMOIHIUI PaboTy 6€3 OMMOOK U HETOYETOB,
JIOTTYCTHIT He 00Jiee OJTHOTO HeJoueTa.

6-7 6aIOB — CTYIEHT BBITOJIHUII Ppa0dO0Ty MOJHOCTHIO, HO JIOITYyCTHII B
Hel He 0ojiee OMHOW HErpyOoi OMMOKHM W OHOTO HEMOUYeTa, WIIH He
0oJjiee IBYX HEIOUETOB.

4-5 Gayia — CTYJCHT NPaBWIBHO BBHINMONHUI HE MEHEe IOJIOBUHBI
paboTHI WK TOMYCTHI He Oojiee IBYX IpyOBIX OMHMOOK, WIH HE Ooliee
OITHOM TPyOO# M OxHOM HETpyOOU OMMOKW W OINHOTO HEAOoYeTa, WIIH
He OoJyiee IBYX-TpeX HETpyOBIX OIMWOOK, WM OXHOW HETpyOoit
OMMOKK W TPeX HEJ0YETOB, WU MPH OTCYTCTBHU OIMIMOOK, HO TPH
HAJIMYHN YETHIPEX-TISTH HEIOYETOB.

2-3 Oamna — CTyOEHT TPaBWILHO BEHITIONHUI MEHEE IIOJIOBUHBI
paboThI, JTOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamnm — CTyaeHT MpaBWIBHO BBIMONHWI He Oomee 25% paboThl,
JIOTTYCTHII HECKOJILKO HEIOUETOB MIIA OoJiee 3 rpyOBIX ONMTHOOK.

brnocunTes
Oenka.

Pemenne
3a1a4

20

15-20 6anmoB — cTyaeHT npaBmibHO permmn 75-100% 3amad
9-14 6annoB — ctyneHT npaBuiabHO pemrun 50-74% 3amad
1-8 Gamnna — cTymeHT npaBuiIbHO perrwi 25-50% 3amaq

CrpykTypa u

(yHKIMH
OemKoB.

Kontpoa
bHasl
pabdora(k
OHTPOJIbH
blii cpe3)

10

Ha muceMeHHyI0 KOHTPONBHYIO pabory orBomutcs 90 MuHYT (BCe
3aHsTHE). TeMa paboThl CBs3aHa ¢ MPEABTYIIIUMH TEMaMU 3aHATHH.
8-10 6ayTOB — CTYZIEHT BBIMOIHIUI PaboTy 6€3 OMMOOK U HETOYETOB,
JIOTTYCTHIT He 00Jiee OJTHOTO HeJoueTa.

6-7 6aIOB — CTYIEHT BBITOJIHWI Ppa0dOTy MOJHOCTEIO, HO JIOIYyCTHII B
Hel He 0ojiee OMHON HErpyOoi OMMOKH W OHOTO HEMOUYeTa, WIIH He
0oJjiee IBYX HEIOUETOB.

4-5 Gayia — CTYJCHT NPaBWIBHO BBHINMONHUI HE MEHEe IOJIOBUHBI
paboTHI WK TOMYCTHI He Oojiee IBYX IpyOBIX OMHOOK, WK He Ooliee
OITHOM TPyOO#t M OxHOM HETpyOO¥ OMMOKKA W OIMHOTO HEAOoYeTa, WIIN
He Ooyiee IBYX-TpeX HETPyOBIX OIMWOOK, WM OXHOW HETpyOoit
OMMOKK M TPeX HEJ0YETOB, WIIU MPH OTCYTCTBHU OIMIMOOK, HO TPH
HAJINYHN YETHIPEX-TISTH HEIOYETOB.

2-3 Oamna — CTyOEHT TPaBUILHO BEHITIOJHUAI MEHEE IIOJIOBUHBI
paboThI, JTOMYCTHI HECKOIBKO HEIOYECTOB.

1 Gamnm — CTymeHT MpaBWIBHO BHIMONHWI He Oomee 25% paboThl,
JIOTTYCTHII HECKOJILKO HEIOUETOB MIIA OoJiee 3 rpyOBIX OMIHNOOK.

ITocemaeMocThb

10

Crynent nocetnn Bce 100% 3aHATHIA.

[IpeMuansHbie OaIbl

20

HOHOJ’IHHTGJ’IBHHG IMpEMUAJIbHBIC Oamsl MOTYT OBITh HAYMCIIEHBI 34
AKTUBHYIO pa60Ty Ha CCMUHAPCKUX 3aHATUAX.

OTBeT Ha DK3aMEHE

30

10-17 GammoB — CTYIEHT PACKPHLI OCHOBHBIE BOIIPOCHI W 3aaHUs
OusieTa Ha OIEHKY «YJOBJICTBOPUTEIHHOM

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

25-30 6amIoB — CTYIEHT PacKphll OCHOBHBIC BOTIPOCHI M 3aJaHUS
Ousera Ha OIEHKY «OTIIHYHOY.

WnpuBuayansHble 3a1aHUS,
C TMIOMOILBIO0 KOTOPBIX
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

60

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

10.

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
KounrtpoJsbHast padora

Tema 3. PHK, ee crpykTrypa u hyHKIHH.
1. KakoBa poisib OMOXUMHUU, ITUTOJIOTHH U TEHETUKU B CTAHOBIICHUU MOJICKYJISIPHOW OMOTIOTHU?
[lepeuncnure OCHOBHBIE TEOPETUUCCKUE U MPAKTUICCKUE 33]]a4l COBPEMEHHOW MOJIEKYISIPHON OHOJIOTHH.
2. Yro BBI 3HaETE 00 UCTOPHUH U3YUCHUS CTPYKTYPHI U (DYHKIIUN HYKIEHHOBBIX KUCIIOT? KakoBa poib
OTE€YECTBEHHBIX YUEHBIX B U3YUYEHUU CTPYKTYPhl HYKJIEUHOBBIX KUCJIOT U MOJIEKYJIIPHON OpraHu3aluu
BUPYCOB U (paroB?
3. [Touemy pab6otsr Jx. Yorcona u @. Kpuka paciieHuBaroTCs Kak PeBOJIOIMOHHBIE B COBPEMEHHOM
ounonorun? B uem cyTh 3THX paboT?
4. KeM ObL1a OTKpbITa OOpaTHAs TPAHCKPUIIUS U KaK 3TOT MPOLIECC COOTHOCUTCSI C OCHOBHBIM MOCTYJIaTOM
(OrMOif) MOJIEKYIISIPHON TEHETUKU?
5. Kaxosa pomb JI. [Tonuara, M. Hupen6epra, C. O4voa, X.-I". Kopansi, @. Canrepa, B. Ourensrapara, A.
Cmupuna, I'. ['eopruesa, I1. bepra, A. baepa, 0. OBunHHMKOBa B pa3BUTHH MOJIEKYJIIPHON OHOJIOTHH.
TunoBsle CUTYalIMOHHBIE 3aJaUH:
B cunrese 6enkoBoit Monekynbl npuHsan yuaactue 128 monekyn T-PHK. Onpenenure unciao HyKI€OTHIOB B
u-PHK, rene JIHK u xonn4yecTBO aMUHOKHCIIOT 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 cnenyromryro nocnegoarenbHocTh: 'Y YIAALIUT YAYT'ILY. Onpenenure,
nocyenoBareabHOCTh HyKIeoTua0B Ha JIHK, anTtukonons! T-PHK, 1 nmocienoBarenbHOCTh aMUHOKUCIIOT
cooTBeTcTBYytomas pparmenty rena JJHK

Pemrenne 3anau

Tema 4. buocunTes Oenka.

1 B cunTe3e 6enKoBoii MoJeKyibl mpuHsiin yuactue 128 monekyn T-PHK. Onpenenure uncio
Hykieotu10B B U-PHK, rene /IHK 1 koiaruecTBO aMUHOKHUCIIOT B CHHTE3UPOBAHHON MOJIEKyJe Oelka.

3 ®parment uenu u-PHK umeer cnenyromyto nocnenosarensHocts: [TTYTITYAVIHIIHAALIYTY.
Onpenenure, nocnenoBarenbHOCTh HykieoTua0B Ha JJHK, antukogonst T-PHK,
MOCJIEZIOBATEIFHOCTh aMUHOKHCIIOT COOTBETCTBYIOMmIast (hparmeHTy rena JIHK.

5 ®parment nenu u-PHK nmeer cnenyromryro nocnenosarenbHOCTh: 'Y YTAALLT YVAVI'ILY.
Onpenenure, nocienoBareabHOCTh HyKI€0THA0B Ha JIHK, antukonons! T-PHK, u
MOCJIEI0BATEIbHOCTh aMUHOKHCIIOT COOTBETCTBYIOMas pparmenty rena JIHK.

TecTupoBanme
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Tema 1. IHK, ee cTpoeHune u permxanusi.
1. Crenens cynepcnupanuzanuu [JHK xapakrepusyercs:
a) 6 = Wr/Tw; 6) Lk = Wr+Tw; B) Lk = Wr-Tw; r) 6 = Wr-Tw; 1) 6 = Wr+Tw.
2. OcymiecTBIAIOT OTHOLETIOYEYHBIN pa3psiB Mosiekyibl JJHK:

a) [IHK-tormonzomepassi II; 6) JITHK-rononzomepasst I; B) Tonouzomepassl noaruma [-5/; T)
Tonouzomepassr I-3/ 1) Tomousmepassr 3/ -5/.

3. K myprHOBBIM a30THCTBIM OCHOBaHUAM B coctaBe PHK otHocsTCS:!

a) AneHuH ¥ ryaduH; 0) AneHuH u ypauwi; B) ['yanun u nuto3us; 1) ['yanus u yparwn, 1) TumuH 1
LIUTO3HH.

4. K nipuMuIuHOBBIM a30TUCThIM ocHOBaHUsIM PHK otHOCsTCA:

a) AneHuH u ypauit; 6) Anenus u ryanus; B) ['yanun u yparwn; r) Tumus u ypauwrt; 1) Luto3un u
ypamu.

5. Ayxnenoueunsie PHK MoOryT OBITH y HEKOTOPBIX :

a) bakrepwuii; 6) JIumaitnukos; B) Bogopocneii; r) ['pubos; 1) Bupycos.

6. Hanbosee KpymTHBIMU MOJICKYJIaMU SIBJISIOTCS:

a) T-PHK; 6) u-PHK; B) p-PHK; 1) MmTx — PHK; 1) x71 - PHK.

4.3 IIpomexxyTouHast aTTECTAlUS 110 AUCITUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa

Tunosblie Bonpocskl 3xk3amena (I1K-2)

1. Ilepeuncnurte OCHOBHBIE (PU3UYECKUE METO/BI, UCIIOIb3YEMbIE B MOJIEKYIIIpHON Ononorun. Kakue
napaMeTpbl CTPYKTYpbl OMOTIOTMMEPOB U OPTaHEIJ KJIETKU U3Y4aloTCsl JaHHBIMU METOJaMu?

2. Kak ucnonb3yercs B MOJIEKYISIPHOM OMOIOTHUH KYJIBTYpa KJIETOK, THOPHIHBIE KIETKU U OECKIETOYHbIE
CHUCTEMBI?

3. Ilepeuncnute OCHOBHBIE METO/IbI TEXHOJOTMHU NoTy4deHus: pekomOuHanTHbIX JTHK. Kem Obin
pa3paboTaHbl MPUHIMITEI MOJIEKYJIAPHOTO KIIOHUPOBAHUS?

4. Ha yeM 0CHOBaH METOJ] THOPUIN3ALIMN HYKIEUHOBBIX KUCiIoT? YTto npeacrasiser codort JTHK-30H1617?

5. Yrto npencraBiseT coO0i LEMmHast MoJIuMepa3Has peakius U KaKOBbI BO3SMOYKHOCTH €€ TIPAKTUIECKOTO
HUCIOJIL30BaHUg?

6. Kakne MexaHn3Mbl 00€CIIeYMBAIOT TOYHOCTh TPAHCIISIINH ?
7. Kak cuHTe3upoBaHHbBIE OCJIKH JOCTABISIOTCS IO Ha3HAYCHUIO?
8. Kak ocymiecTBisieTcst TpaHCIIOPT Oenka yepe3 MmeMOpany?

Tunosble 3aganusa s 3k3amena (I1K-2)
3amaya 1. ®parment uenu u-PHK umeer cnenyrouryto nocnenosarenbHocTs: [ TTYTTYAYVHIIITAALYTY.
Omnpenenute, nocnenoBarebHOCTh HykieoTHA0B Ha JIHK, antukonons! T-PHK, 1 nocnenosarenbHOCTh
aMHHOKHCIIOT COOTBeTCTBYIoIast 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

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHU) — OCHOBHBIC IPU3HAKH OCBOCHHUS (ITOKA3aTeIn

Orenka Kommnerenmu
TOCTHKEHHMSI pe3ynbTaTa)
I1K-2 Nmeer BBICOKHMI ypOBEHb 3HAHMM B OOJIACTH MOJICKYJISIPHOM
Ouonoruu. Beiensier U mpocIeKuBaeT MEXKTUCIUITTHHAPHBIE CBSI3H.

«OTIIMYHO»

Moxet IPUMEHUTH MOJYUYEHHBIE 3HAHUA B cBOEH
(85 - 100 Gayon) p Y

npoeCCUOHATBHON  NIeATeNbHOCTH. Vcmonmb3yeT CcoBpeMEeHHOE
o0opyioBaHUE U anmaparypy.
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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.
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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. KornueB A.C., CeBactbsinoBa [.A. MonekynsipHas Ouosnorus : Yueb. s CTya. By30B. - M.: Akagemus,
2003. - 397 c.

2. Konnue A. C., IlserkoB U. JI., Ilonos A. II., Illammmua T. H., Komapos A. b. MonekynspHas
6uomnorus. [Ipaktukym : YuebHoe nmocodue Juist By30B. - 2-¢ u3.. - Mocksa: FOpaiit, 2020. - 169 c. - Tekct
: anexkrponHHbii // OBC «KOPAUT» [caiit]. - URL: https://urait.ru/bcode/448124

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. XKyxosa A. I'., Kusnuenko H. B., T'opoxosa JI. I. MonekyssipHast Ononorust: yaeOHUK ¢ yIpaKHEHUSIMH U
3ajadaMu : yueOHuK. - Mocksa|bepnun: dupexr-Menua, 2018. - 269 c. - Tekct : snexrponnsiii // DbC
«YHUBEpCUTETCKAS OubImoTeKa OHJIANH» [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=488606

2. ®amnep . M., lwnne 1. Monexymnsipaasi Ouonorus kinetku. - M.: U3n-Bo bunom-IIpecc, 2003. - 268 c.

3. Cy66otuna, T. H., Hukonaena, I1. A., Xapcekuna, A. E. MonekynsipHast OMOJIOTHS U TeHHAsT HH)KEHEPUS
. TIPaKTHKYyM. - Bech Cpok oXpaHBI aBTOPCKOTO IpaBa; MoJeKylsipHas OUOJOTHS W TeHHAs WHXCHEPHUs. -
Kpacnosipck: Cubupckuii penepanpubiii yausepeurert, 2018. - 60 c. - Tekct : anekrponnsiii / [IPR BOOKS
[caiit]. - URL: http://www.iprbookshop.ru/84253.html

6.3 VHbIe HCTOUHMKMU:
1. buomonexymna - https://biomolecula.ru/
2. Knaccuueckas u Mosiekyisipaasi Ouonorus - http://molbiol.ru/

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

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TMPOBENCHUS 3aHITHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTAlMM, TEKYLIEr0 KOHTPOJSI U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSITEIILHON paOOThl YKOMIUIEKTOBAHBI CHICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMU OOYyYCHHS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus I CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEIbHYIO CPEAYy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIHIOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE MILTIOCTpaud (ITPOEKTOP, HOYTOYK, IKpaH/ MHTEPAKTUBHAS JIOCKA).

JluneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:

Microsoft Office [Ipodeccuonansusiii mmoc 2007

7-Zip 9.20

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

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

ITpodeccronanbhblie 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

3. Web of Science: monmuremarnueckas pedeparuBHO-OnOIHOrpaduueckas U HayKoMeTpudeckas Oasza
nanabix . — URL: https://apps.webotknowledge.com

4. ApxuB Hay4YHBIX XypHAJIOB 3apy0OexHbIX n3narenbcTB. — URL: https://arch.neicon.ru
5. Hayunast snexkrponHas 6ubnmuoreka «KubepJlennnka». — URL: https://cyberleninka.ru
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6. Hayunas snexrponHas 6ubmuorexka eLIBRARY.ru. — URL: https://elibrary.ru

7. Hayunas osnektpoHHas OubOnmoreka Poccuiickoit akamemun — ecrectBozHanuia. —  URL:
https://www.monographies.ru

8. [Ipesunentckas 6mbamoreka mmenu b.H. Enprimaa. — URL: https://www.prlib.ru
9. Poccuiickas rocynapcrBeHHast 6nbnuoreka. — URL: https://www.rsl.ru
10. Poccwuiickast HarimonanbHast oOubmuoreka. — URL: http://nlr.ru

11.  VauBepcuteTckas OuONMMOTEKa OHJANH:  DIEKTPOHHO-OMONMmMoTewnas cuctema. — URL:
https://biblioclub.ru

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

13. ONEKTPOHHBIN KaTrajor DyHIaMeHTaJIbHON OoubmuoTeKN TTV. — URL:

http://biblio.tsutmb.ru/elektronnyij-katalog
14. KOpaiit: snexTpoHHO-0nOImoTeuHas cuctema. — URL: https://urait.ru

JIeKTPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpernomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEIHMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH, HUCIOJIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEIILHON CPEIe YHUBEPCHUTETA.



