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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 HanmenoBanwme ®opma oOyueHus
/1 JACLIVIUINH,
OuHas
OTIPEIETISIOIIX
(cemecTtp)
MEXIUCIUTUTHHAPHBIE s Te 713
CBSI3H
1 |TeneTuka yenoBeka +
2 |T'eoboTannka +
3| l'uapobuomorus +
4 |mmyHONOTHS +
5|JlaboparopHas +
Mapa3uToNIOTUS




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

7|06mmas dhuznonorus +
MUKPOOPTaHU3MOB

o0

O3HaKOMUTEIbHAS +
MpaKTHKA

9 (OCHOBEBI TEeHHOM +
HHKCHEPHUH

10{OcHOBEI +
300KOJJICKTUPOBAHHSI

11 |IIpakTrka o +
npodo
npodeccrnoHaIbHON
JeSITETIbHOCTH

12 (ITpemmumioMHas +
MPaKTUKA, B TOM
qucie
Hay4YHO-HCCIIe[0BaTeN
bCKas paborta

13 |Canurapnas +
MHKPOOHOIOTHS

14 |Cucremaruka + | +
pacTeHui

15 |9uTOMONOTHA +

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:

HNucuunnuHa «MonekyaspHas OHOJNIOTHS» OTHOCHUTCA K  dYacTh, (opMHpyeMoil ydyacTHHUKaMU
oOpazoBarenbHBIX OTHOIIEHUH, ydeOHoro mana OIl mo Hanpasnenuto moaroroku 06.03.01 - buonorusi.

JucuumuinHa « MosnekyisipHasi OMOJIOTHs» U3y4aeTcs B 3 ceMecTpe.

3.00beM u conepxaHue TUCUUILINHBI
3.1.00peM QUCIMIUIMHEL: 5 3.€.
Ounas: 5 3.e.

Bun yueOHOM paboTh (Bcgglf;io]s)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 180
KonTaktHas pabora 64
Jlexuu (Jlexiun) 32
[Tpaktuueckue (IIpaxr. pab.) 32
CamocrosrenbHas padota (CP) 80
OK3aMeH 36
3.2.ConepxaHue Kypca:
No Hazpanwne Bun yuebHoli | DopMBbI TEKYIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.

pao.




| [0fo]o]
3 cemecTp
1 JTHK, ee ctpoenue 6 6 |16 TectupoBanue
U pEIIKaLus.
2 XpomaruH. TectupoBanue
Perynauus 6 | 6 |16
AKTUBHOCTH I'€HOB.
3 PHK, ee cTpykTypa KonTtponbHas
6 | 6 |16
1 QyHKIIAH. pabora
4 Bruocunres Oenka. 8 8 | 16 Pemenue 3amau
5 Crpykrypa u KontponpHas
6 | 6 |16
(byHKIMU OCJIKOB. pabora

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

Ucrtopust noxazarensctBa renernyeckoit gpynkmuu JIHK. Omberter OBepu, Xepmu u Yeis. duszmveckue
ceoiictBa monekynsl JIHK. Kondopmanmonusie dopmer JTHK A, B, u Z, ux dusndyeckue mapameTpsl.
Hexanonnueckass  H-dopma  JIHK.  Jlenarypaums wu  penarypamus JIHK.  Hykmeorunnsie
nocnenoBarenbHocTH JIHK, ompenensromme xondopmarmio JJHK, ruOkocTh WM KE€CTKOCTh MOJIEKYJIBI.
KommnnemenTtapueie napsl ocHoBaHul YorcoHa-Kpuka m XyrctuHa. Tpuruiekcwl. KombleBblie MOJEKYIbI
JIHK u nonsatue o cBepxcrnmpanuzamnuu JJHK. [Tapamerpsr cBepxcnupalin30BaHHOW W KOH()OPMAITMOHHBIC
nepexoasl B cBepxcnupanuzoBaHHoil monekyiae JIHK. Tonmouzomepnt JIHK. Tomownszomepasbl U UX THUIIBI.
Mexanu3msl nerictBus Tonouzomepas. JIHK-rupasa 6axrepwii.

MosnekynspHble MEXaHH3Mbl, KOOpJAWHHpYIOIKE KieTouHbld 1muki u permmkauuio JIHK. Ilonarue o
“cBepounbix Toukax’ (checkpoints). IluknuHbl W TpoTeMHKWHA3Bl. [IPOTOOHKOTEHBI, yYacTBYIOIIWE B
pEerysiliMM KJIETOYHOro IuKiIa. “Pacnucanue permmkanuu” y4acTKOB XpPOMOCOMBI B KJIETOUHOM ITHKIIE.
MorexynsipHble MEXaHH3Mbl, MPEMSATCTBYIOUIME HOBOM WHHUIMAIMM pEIUTMKAMM 10 3aBEpIICHUS
kierounoro I1wkina. Ciydam JsokanbHOW amrundukanus ydactkoB JIHK sykapuwor, ee Bo3MOXKHBIC
MexaHu3Mbl. Mexannsmsl ynakoBku JIHK npu noaroroske k neneHuro kiaeTku. Kore3nHsl 1 KOHAEHCUHBI B
PacXOXk/IEHUHU U YIIAKOBKE XPOMOCOM.

[Ipobnema permkanuu JUHEHHOTO He3aMkHyToro ¢parmenta JIHK. Tenomepa u TenoMepHbIE TMOBTOPHI.
Tenomepasza, ee PHK-kommoneHnt. Teopusi cTtapeHusi B CBSI3U C JUHAMUKON CTPYKTYpPbl TEJIOMEPHI.
Perynsmus aymmasl Tenomepsl. Ctpykrypa JIHK (Temomepnas metnst) u cnenuduueckue OIKu B pailoHE
TemoMepHbIX —mocienoBarenbHocTedl. JIHK B paiioHe 1eHTpoMmepbl, OCOOCHHOCTH CTPYKTYPHOM
opranuzanuu. Kuneroxop. MckyccTBEHHbIE XPOMOCOMBI 3YKapHOT.

IIpakTnyeckoe 3ansATHE.
1 TTomumepassl, y4aCTBYIOIINE B PEIUTUKAIINH, XapaKTePUCTHKA UX (PePMEHTATHBHBIX AKTHBHOCTEH.
2 Tounocts BocnpousBeaenus JTHK.
3 Ponb crepuueckux B3aumozeicTBuil Mexay napamu ocHosanuii JIHK npu pernmukanum.
4 Tlomamepassl I, IT u III E.coli. CyObeaunaniisr mommumepassr I11.
5 Ilonstue o npoueccuBHoctu JAHK nonumepas.
6 ITommmepass ("MyTasbl"), obecneunBaromue Hetounoe Bocnpounssenenue JJHK.
7 Buika perukanu, "Beaymaa" u “orcraromias’ HUTH IPH PEIUTUKALIUN.
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 CIETYIOIIMM BOIIPOCAM:
1 Perymsiums uaunuanuu perukanuu y E.coli.

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



3 IloHsiTHE O PEIUIMKOHE.

4 Ponw metmmmpoBanus JIHK B perymsiun perumkarnuu. TepMuHaius perummkanuy y OakTepui.
5 PacxoxaeHue ori XpoMoCcoM Mepea JesieHHeM 0aKTepraabHON KIETKH.

6 OCOOCHHOCTH PETYJISAIUN PETUTMKAITUY TUTa3MUI.

7 JByHampapiieHHas PEIUIMKALMS U PEIUIMKAIUS MO TUITY KaTSAMIErocs KOJblia.

Tema 2. Xpomatun. Perynssuusa aktusHocTH reHos. (IIK-2)

Jlexknus.
Hyxneocoma kak eauHMIIA CTPYKTYpHOH OpraHu3anusi XpoMaruHa. Xpomarocoma. OKTaMep T'MCTOHOB B
COCTaBe HyKJIEOCOMBI. JINHKep U IMHKEpHbIE TUCTOHBL. Hykneocomsl 1 TpaHckpunius. “TpaHCisiMoHHOE”
u “poranumonHoe” nosunuonuposanue JJHK Ha ructonoBoil rolyne. CO0pka HyKI€OCOM NpU PEIUTHKALUN
JHK, ee srambl, HykjIeomiaasMuH. BapuaHTbl O€IKOB-TUCTOHOB. 3aMeEIIEHHE BApUAHTOB THMCTOHOB 0e3
permukarmu JIHK. CtpykTypa XpoMmaTrHa B pailoHaX MHUIMALMN pPeTMKanui. Monupukanys cTpyKTypbl
XpOMAaTHHA U MPOLIECCHI peraparyi.
Xumuueckue MoOAU(UKAlMKM TUCTOHOB: aLeTHIUpoBaHHEe, (ochopminpoBaHue, METWINPOBAHUE,
youkButHHIWIMpOoBaHue U ADP-pubosunupoBanue. I[loHATHE O “THCTOHOBOM KOji€” . AKTHUBHBIA |
HEaKTHBHBI XpoMaTuH. MeXaHU3Mbl pEINpPEcCCUH TEHOB, OOYCIOBJIEHHbIE [€alleTWIMPOBAHUEM H
METWIMpOoBaHUEM THCTOHOB. ATP-3aBucuMoe '"pemopennpoBanue" XxpoMarvHa. MOJEKyIsipHbIE MalllWHbI
pemoznennpoBanus. Poinb HyKI€OCOMHBIX CTPYKTYP B aKTHBALMU JKcIpeccuu reHa. CUCTeMHas perymsanus
TeHOB X-XpOMOCOM Ha yYpOBHE XpOMAaTWHA y MJEeKomuTaromux u aposzoduisl. Hekonupyromas PHK kak
CTPYKTYpHBI KoMmoHeHT xpomaruHa. Koporkme PHK (21-23 HykmeoTuaa) B OpraHu3aiiuud CTPYKTYPBI
HEaKTUBHOIO XpOMAaTHMHA. XPOMAaTHH M TIeTePOXpOMATHH. PacrmpocTpaHeHHE reTepOXpOMATUHU3ALUU I10
XpoMocoMme. BapuaHThl THCTOHOB HYKJIEOCOM, NIPENATCTBYIOIUE I€TEPOXPOMATHHHA3ZALINH.
Moaudukanus THCTOHOB Kak curHan Juisi metunupoBanus JIHK. MexaHu3mbpl MHaKTUBAIIMH TE€HOB IMPU
MetmpoBanun JIHK. PermnkatuBHoe merunupoBanue /JIHK. JlezamMmuHupoBaHue S5-METWILHMTO3MHA U
mytaiun. JHK-metunrpancdepasslr  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¢ dexThl TOT0KEHUS TeHOB. bekoBbIe KOMIUIEKCHI B OTPE/IETICHUH SMTUTEHOMHOTO HACIIeIOBAHUSI.

IIpakTnyeckoe 3ansATHE.
1 IlpencraBieHue o NETEIbLHON OpraHU3aMH XPOMOCOM.

2 Snepnblii MaTpuKC. benkn—namMuHbBl BHYTpEHHEH SAEpHOW MEMOpaHbl W MX y4acTHE B MHAKTHBAIIUU
TeHOB.

3 XpOMOCOMHBIE TeppHUTOPHH B HHTEpPazHOM szipe. OCOOCHHOCTH TPOCTPAHCTBEHHOM BHYTPHSIACPHON
CTPYKTYPBI XpOMOCOM M aKTUBHOCTb I'€HOB.
4 TomeonOMEeHBI PETYISATOPHBIX OCIKOB M SIBIICHHE TOMEHO3HcCa.

5 KomOuHatopHHEe MEXaHU3MBI, 00€CIEUNBAIOIINE CIIEUN(PUIHOCTh B3aUMOACHCTBHI TOMEOJOMEHOB C
peryastopHeiMu Monyisimu JJHK.

6 I'eHBI-MHUILIEHM TOMEOAOMEHHBIX O€nKOB. IIpWHIMIBI CTPYKTypHOW OpraHu3allud M Peryiasiuu
aktuBHOCTH reHoB HOX-K1acTepoB, onpenesommx Iiad CTpPOEHUs Tela.

7 TpanckpunuuoHHbIE (paKTOPBI KAk MOP(HOTeHBI B pa3BUTUM MHOTOKJICTOUHBIX OpraHu3MoB. [loHsaTHe
0 MO3UIIMOHHOI HH(pOpMaLIUH.

8 MexaHu3Mbl BO3HUKHOBEHHMS MPOCTPAHCTBEHHO OTPAHMYEHHBIX MOP(OTreHETHYECKHX TI'PaTUCHTOB
(baKTOpOB TPAHCKPHUIIIIUH.

9 OcobeHHOCTH CTPYKTYphl TPOMOTOPOB T€HOB, OTBETCTBEHHBIX 3a CETMEHTHYIO JKCIIPECCHIO
0eIKOB-MOP(OTreHOB B Pa3BUTHU APO30(DHUIIBI.

10 BuemHue curHayibl (MHTOTEHHbIE (DAaKTOPBI, TOPMOHBI), PETryIUPYIOIIUE TPAHCKPHUIILIHUIO TEHOB.
[Ipumepsl cucteM nepesayu CUrHajIoB.

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



2 SlnepHble peenTopbl TOPMOHOB, X IOMEHBI, 0COOEHHOCTH “‘y3HaBaHHS UMM PETYISTOPHBIX
nocnenoBareaHocren JJHK.

3 I'MIOKOKOPTUKOMIHUN U TUPEOUIHBIM PELIENTOPHI, PELENTOP IKIUCTEPOHA, PETUHOEBOM KUCIIOTHI U €€
MeTa0OJIUTOB.

4 Tereponumepsl peLEITOPOB, OTBETCTBEHHBIX 32 pa3HOOOpa3ue GU3NOIOrHIECKUX IPPEKTOB,
MHAYLUPOBAaHHBIX TOPMOHAMH.

5 PenenTopsl-cupoThl. IHTErpamms Bo3AeHCTBHIM CTEPOUTHBIX TOPMOHOB 1 MUTOT€HHBIX (DAKTOPOB.

Tema 3. PHK, ee crpykrypa u ¢pynknnu. (I1K-2)

Jlexknus.
[Ipunuun kommuiemeHtapHoctu B crpykrype JIHK, ee penynnukanmm u  tpanckpunuuu. Ilotox
renetnueckoi uHpopmarmu JAHK - PHK - 6enok. Mudopmanmonnas (koaupytomas) PHK, nim MmPHK.
Hctopus pacmudpoBky reHeTndeckoro koga. OCHOBHBIE CBOMCTBA KOZA: TPUILUIETHOCTH, KO 0€3 3amsThIX,
BBIPOX/IEHHOCTh. OCOOEHHOCTH KOJOBOTO CJIOBAapsi, CEMbU KOJOHOB, CMBICIOBBIE U «OECCMBICICHHBIC
kononbl. Hexomupytomme PHK: otkpeite, ocHoBHble Buabl (pubocomubie PHK, TPHK). Mansie
Hexogupytomue PHK. CoBpemennsiii mup PHK.
[lepBuunas ctpykrypa. MomudunrpoBanHble OcHOBaHMs. OIHOIETIOYEUYHOCTh. BTOpWuYHAs CTPYyKTypa:
(dbopMupoBaHuEe KOPOTKUX JBOMHBIX CIUpaJiel 3a CYeT B3aMMOAEUCTBUSA CMEXKHBIX yUYaCTKOB BHYTPHU IIETH.
A-dbopma apoitHoM cnmpanu PHK. TlpuHmmm xoMIieMeHTapHOCTH M OTKJIOHEHHUs OT Hero. «JledekTsn»
KOPOTKHUX JBOMHBIX CIHUpaJied U OTKJIOHEHUS OT JBYCHHUpPaIbHOU CTPYKTYphl. « Terpamynby. [IceBnoys3imbl.
Tpoitabsie B3ammoseicTBus. TpeTUdHas CTPYKTypa: KOMIIAKTHOE CBOpPAYMBAHHUE TMOJMPUOOHYKICOTHIHOM
LEeNH, JaJIbHUE  KOMIUIEMEHTAapHblE  B3aUMOJAEWCTBHUS,  CHUPAJIb-CIIMPATIbHBIE  B3aWMOJACHCTBUSA,
dhopmupoBanue kpynHbix JoMeHOB. Ctpyktypa TPHK. Ctpykrypa pudocomnasix PHK.
KomMmnemenTapHoe BoOCIpOU3BeIeHHE TEPBUYHON CTPYKTYpbl B pEaKUUAX peIUIMKallMM U OoOpaTHOU
TpaHckpunuuu. KoaupoBaHue mnepBUYHON CTPyKTyphl nonunentunoB (OenkoB). I[IpoctpancTBeHHOE
CTpyKTypooOpa3zoBanue. OyHKIMH cieIU(PUUECKOro y3HaBaHUs U CBSA3bIBAaHUS JUranios. Karanmutuueckue
(byHKIIH.

IIpakTnyeckoe 3aHsATHE.

1 Omnpenenenue TpaHCcIOKaluu, pU3HUECKUE COOBITHS TPAHCIOKAIMH, SKCTIEPUMEHTAIBHBIE TECTHI.

2 Vwuyacrtue ¢akropa smonranuu EF2 (EF-G) ¢ I'T®. Jlomennas crpykrypa EF-G; ocobennoctu nomeHa
IV. «Monexynsipaass Mumukpusi» (cxonctBo EF-G ¢ kommiekcom EF-Tu:Aa-tRNA.

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

4 OCHOBHBIE CIEICTBUS OTKPBITUS Oec(aKTOPHOM TpaHCIOKAIMK: TPAHCIOKALUSA KaK CBOMCTBO
puOOCOMBI, TEPMOJMHAMUYECKAsE CIOHTAHHOCTb TpaHCIIOKalMu, Katanutuueckas ¢ynkmus EF-G,
3aBHCUMOCTb KOH(OpMalMOHHOTO KaTtanu3a ot [ TO.

5 WHruOuTopsl TpaHcIoOKaluu: QycuaoBas KUCI0Ta, BUOMULIMH, UX MEXaHU3MBbI JIEHCTBUSI.

6 «HenorpumneTtHas» TpaHCIOKalMsl: NPOCKajdb3blBaHUE 10 ToMmomnoaumepHomy ydactky MPHK,
COCKaJIb3bIBAHUE HA CMEXKHBII TPUILIET, CIIPBIKOK» Yepe3 HECKONIbKO HykieoTn 0B MPHK.

7 TpaHciOKalMOHHBIN cBUT paMKH. COCKallb3bIBaHUE U CABUT paMKH Ipu TpaHcisauuu RF2-mMPHK.

8 «IIpsrxox» npu Tpancasaun MPHK rena tomoumsomepassr dara T4. «IIpenkok» ¢ qomena TPHK Ha
nomed MPHK B cityqae TMPHK («Tpanc-Tpancsamnmsy ).
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1 TpaHciokarus Kak MposiBJICHNUE TPAHCTIOPTHON (YHKIIUH PHOOCOMBI.

2 KpynHoOnmouHass TOABMKHOCTE puOOcomMbl. [IpuHIMN CMBIKaHUST — pa3MblkaHus. llepBwie
SKCIIEPUMEHTAJIbHBIE JIOKA3aTeNIbCTBA MOJBMKHOCTH 3TOTO THUIMA B pubOOCOME MpHU TPAHCIOKALUU
(MaJIOyTIOBOE HEUTPOHHOE paccesiHue).

3 TloABMXKHOCTH JIOMEHOB Majioi CyO4acTHIbI pPHOOCOMBI TpPH KOAOH-3aBHCHMOM  CBSI3BIBAHHH
amuHoauuia-TPHK (peHTreHoCcTpyKTYypHBIN aHAIIN3).

4 TlogBW)XHOCTH B OOJNBIIOW CyOBEAMHUIIE M MEXKCYObEAMHUYHBIE CIOBUTH TPU CBS3bIBAHUU
amuHoaumia-TPHK u tpanciokamuu.

5 OcobeHHOCTH MOJEKYISPHBIX MAllliH; TEIUIOBBIC ABMKCHHS Kak JIBHKyIIas cuia. OTéop IBUKEHUH
(«nemoH MakcBeniay) B MOJIEKYISIPHBIX MAIIMHAX.



6 Pomnb csazpiBanus I'T® u ero ruaponunsa B 0TOOpe IBUKESHUH.
7 Tlonubli pabovmil UK puOOCOMBI KaK MOJICKYJISIPHON MaITUHBI.

Tema 4. buocunres oeaka. (IIK-2)

Jlekumus.
XUMUYECKUEe peakiiy, MPUBOASIINE K 00pa30BaHUIO MENTUIHOW CBA3M B Ipoliecce OMOCHMHTe3a Oerka.
AKTHBaIMsi aMHUHOKHCIOTBI B peakiuu ¢ AT®; oOpa3zoBanme amuHoanuiaaeHwiara. IlepeHoc
amuHoarmibHOro ocrarka Ha TPHK. Amunoanmn-tPHK-cuHTeTaszpl. AKTUBHBIE LEHTPbl CMHTETA3 U UX
cnenupuIHOCTh. [IpUHIUN «PEaKTUBHOCTH MOJIOBUHBI LIEHTPOB» MpHU (YHKIIMOHUPOBAHWU CUHTETa3. /[Ba
kinacca amuHoamwiI-TPHK-cuHTeTa3, uX CTpyKTypHBle U (QYHKIIMOHAIBHBIC pa3U4Us. YYaCTKH
B3aumoerictBusa Mmoiekyn TPHK ¢ amunoanmn-TPHK-cunTeTazamu; paznuuus 1ByX KJ1acCoB.
ONUIUKIT TPaHCHSAIUHM: WHHUIMALWSA, OSIOoHranmus u TepmuHanus. [lomupubocoma. CompspkeHHas
TPAHCKPHUMIUS-TPAHCIALUS Y MPOKapuoT. Pabouuii AIOHTallMOHHBIA UK PUOOCOMBI; TP OCHOBHEIE
stama nukia. [lapuuansabie QyHKIUU prOOCOMBI B XOasl TpaHcusiuu. Jlokanu3anus (yHKIHOHATHHBIX
1eHTpoB pubdocomsl. A, P u E yuactku cszpiBanus TPHK. [Monsipaocts cuntsiBanust marpuins! (MPHK) B
XO0J1€ TPAHCISIUU.
AnantopHas runoreza @. Kpuka (1955) m ee skcnepumeHTanbHOE JoKa3aTenbcTBO (1962 — 1963).
Konon-antukogonosoe B3aumozeiictsue. ['unoreza @. Kpuka o HE0JHO3HAYHOM B3aUMOACHCTBUU MEPBOTO
MOJIOKEHMSI AHTHUKOJIOHA C TPEThbUM MOJOkeHUeM kojoHa (1966). Xapakrep BBIPOXKIECHHOCTU
TEHETUYECKOrO KOJa KaK OCHOBHAs (pakTWuUecKasl MPEANOChUIKAa THUMOTe3bl. DU3HUECKHe MPEANoChUTKH
runore3pl.  Tabnuma — B3aMMONEHCTBMI — MEPBOrO  TOJIOKEHHMS ~ AHTHUKOJOHA. Ocobennoctu
MUTOXOHJIPHAJIBHOTO KOAA M B3aUMOICHCTBUN IMEPBOr0 TMOJOXKEHUS AHTHUKOAOHA. OTKIOHEHHS OT
YHUBEPCATLHOCTH TEHETHYECKOTO KO/Ja B MHTOXOHIPUSX U Y HEKOTOPHIX OakTepwii W MPOCTEHUIINX
sykapuoT. Yuactue Qaxropa smonraimu EF1 (EF-Tu) B cBs3biBanuu amuuoaumn-TPHK ¢ pubocomoii.
Crpykrypa EF1 (EF-Tu), ero B3aumozeiictsust ¢ I'T® u I'JI® u ero cTpykTypHbI€ IEPEXOABI («3aKPHITas» U
«oTKphITas» koH(popmarmu). Ces3piBanue amuHoarmia-TPHK  kommnekcom EF1  (EF-Tu) ¢ I'TO,
oOpazoBanue TpoiictBeHHOro komruiekca. EF1 (EF-Tu) xak karanm3arop Jrama CBSI3BIBAHUS
amuHoaumin-TPHK. Hepacmemisemble u MemieHHo pacuieruisiemble aHajgoru ['T®O; ux addexr Ha stan
cs3piBanusl amuHoania-TPHK ¢ pubocomoit. Ponb rupponmnza I'T® B mpouecce cBsa3biBanus. DakTop
snonranuu EF1B (EF-Ts), ero ¢yHKuus, mocieaoBarelbHOCTh PEAKIUN ¢ ero y4acTueM. AHTUOMOTHKH,
BO3JICHCTBYIOIIME Ha JTal KOJOH-3aBUCUMOTO  CBsi3biBaHus amuHOoanmun-TPHK ¢ pubGocomoii.
AMMHOTIIMKO3U/IbIE aHTUOMOTUKHU (CTPENITOMHIIMH, HEOMHIIMH, KAHAMHIIMH, TCHTAMHIIMH | JIP.), MEXaHU3M
ux aeictBus. TeTpalMKIMHBI KaKk UHTHOUTOPHI cBsi3biBanus amuHoauuiI-TPHK ¢ pubocomoii. MexaHn3Mbl
YCTOMUMBOCTH K TETPALIMKINHAM.

Tpancasiuysg NOMMYPUAMIOBOM KHCIIOTHI, JIOKHOE BKJIIOYECHHE aMHHOKHUCIOT B MOJU()EHUIATAHUHOBYIO
uenb. I[IpounTeiBaHue «OECCMBICIEHHBIX» (TEPMHHUPYIOMINUX) KOAOHOB. OCHOBHBIE 3aKOHOMEPHOCTH
JIO)KHOTO KOIupoBaHMA. KHHeTHueckne OCHOBBI JIOKHOTO KoaupoBaHUs. KuHeTnueckas KOppeKIHs
(«pemakTHpoBaHUE») JIOKHOTO KoaupoBaHUs. DakToOpbl, CTUMYIHPYIOLIUE JIOXKHOE KoaupoBaHue. CaBur
pamku cuutbiBanus: +1 u [J1 caBuru. IlocnmenctBust capura. CABUT pamMKu TMpPHU CHHTE3€ aHTHU3UMa
OPHHUTHUH-JIEKapOOKCUIIA3HI.



OyHKIMOHAIBHOE HA3HAYEHUE WHULMALMKM TPAHCIALMHU. YYAaCTHUKM Ipouecca MHUIManuu. OCHOBHBIE
JTambl Tpolecca WHUIMAUWK. MHUIMAnus TpaHCIAUUMH Yy TNPOKAPHOT: (AKTOpbl WHUIMALUH,
WHUIIMATOpHBIE KomoHBI, 3-koHel] PHK mamnoit pubocomHoii cybuacTuilbl 1 mocieaoBaTenbHOCTh laiiHa-
Hanerappo B MPHK; «cuna» MPHK. HesaBucumass wuHunmanuss W TpaHCISLUOHHOE COIpPSIKEHHE
(MHIynMpoBaHHAsT MHULIMALMS U CKOJBXEHHME-pEeMHHLMaLusA) Ha nonuuucTpoHHelx MPHK mpoxapuor.
Wunnuanus  TpaHCHSOUM Yy OYKapHOT:  (akropel  WHHUIMALMK,  WHHUIMATOPHBIE  KOJOHHI,
SC)-HeTpaHciupyemass — o0JacTb W KIN-3aBHCHMAas  «KOHLEBas»  uHuimanusa.  CkaHupoBaHHE
S-HeTpaHcIupyeMoi 061acTu. Bo3MOXXHOCTD ITYHTHPOBAHUS YYacTKOB 5[ /-HeTpaHCIUpyeMoil obaacTu mpu
ckanupoBanun (PHK Mo3aumku 1BeTHOl KamycTel). «BHYTpeHHsSs» K3IM-HE3aBUCHMAas HWHHULMAALUA Yy
sykapuoT. IlocnenoBarenbHOCTh COOBITHI SyKapHOTHUYeCKOM uHUIManuu; 43S u 48S MHHULIKMATOPHBIC
KoMIuteKchl pubocombl. Lukn naumaropusix pakropos elF2:GDP/GTP u elF2B. 3[1-koH1IeBbIe YCHIIUTENN
WHULMAIUY TPaHCISLMU Yy DJYKapuoT; poib mnonuageHwnioBoro «xsocta» MPHK; nmpkynspusanus
SYKapHOTHUYECKUX monupudocoMm. Muunmanus ¢ momomisio amuHoarmuupoBanHoro TPHK-mogo6Horo
«xBocta» (PHK >xenrtoii Mmo3auku TypHernca). « BHyTpeHHss» nHUIManus 0e3 gaxropos nnuimanuu (PHK
BHpYyCa Napajuia CBEpPUKa).

Tpancnaunonnast penpeccus. Perymsuuss cuHTe3a pUOOCOMHBIX O€NKOB. AYTOpPEryisilMs CHUHTE3a
tpeonmn-TPHK-cunTeraser.  Perymsmus  tpancmsuumun PHK  Gakrepmodara MS-2. TpaHcnsuuoHHas
perynsanus antucmbicioBbiMi PHK.

Oco0ast ponb peryisiuyd Ha YPOBHE TPAHCISIUU Yy dyKapuoT. ToTanpHas PEryisldd TPAHCISIHUUA TyTeM
dochopunupoBanus (axropa naunmanuun elF2 (rem-perynupyemas docdokunasa, n1cPHK-perymmupyemas
¢dochoknnaza). MexaHM3M TOTAJIBHOTO TOAABICHUA TpaHCmAuuu 1pu  (ochopunuposanun elF2.
Perynsanus vHUIMAIINN KOPOTKUMHU paMKaMH CUYHMTHIBAHHS, MPEANISCTBYIONMIMMU OCHOBHOM KOIUPYIOIIEH
nocnenosarenbHoctt MPHK. Tpancnsaunonnas penpeccus uHauuayansHelx MPHK. Tpancnsunonnas
perymsinust cuHTe3a (epputuHa. Perymsiius TpaHcnsuuu ¢ nomoimbio MUKpoPHK: merpanmarmonHbrit
MEXaHU3M  4epe3 KOMIIJIEMEHTApHOE CBSI3bIBAHUE c KOIUPYIOLIEH 00J1aCThIO MPHK
(«PHK-uHTEpdepeHins»); MEXaHU3M MOIaBIICHUS TPAHCIISIIIMY Yepe3 BO3IECHCTBUE HA 3-HETPAHCIUPYEMYIO
00JIacTb.

MackupoBanne MPHK, ee ocobenHoctn. MackupoBaHHbIE PHOOHYKICONPOTEHUIHBIE  YaCTHIIBI
(mHbOpMOCOMBI). OCHOBHBIE OJIKM HH()OPMOCOM U UX POJIb B TIEPEX0JaX U3 MACKUPOBAHHOTO COCTOSIHHS B
aKTUBHOE U o00OpatHO. Ponb croenuanbHBIX MOCIEA0BAaTENbHOCTEN («MAaCKHPYIOIIUX 3JIEMEHTOBY)
3-HeTpaHCIUpyeMOi 00JIacTH W MX y3HAIOIIEero Oenka («Mackupytomiero» oenka). Mackuposanne MPHK B
ooreHese Spisula solidissima u ee nemMackupoBaHue Mocie oriogoTBopeHusi. MackupoBanue fem-3 MPHK
Caenorhabditis elegans npu mepexoae U3 JIMUMHOYHON CTAAMHM camIla BO B3POCIYIO CTaIUI0 CAMKH (CMEHa
criepMaroreHe3a Ha ooreHe3). MackupoBanue u aemackupoBanue MPHK nmmokcurenassl B mporecce
PUTPOIION3a MIIeKonuTaromux. MackupoBanue u aemackupoBanue MPHK antepmopanbnbix (bicoid,
hunchback) u mnocrtepuopanpHBIX (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; nerepmunamus mnepenHe-3aaHet ocu SMOpuoHa. Hamuume CuTHaJIOB BHYTPUKIETOUHOTO
TpaHCIIOPTa | JIOKanu3anuu B 3-HeTpaHciaupyeMoi obnactu MPHK. BosMmokHast ponb mupKysspu3anuu
MPHK u xonnencaruu MPHIT (naopmocom) B MackupoBaHHH.

Bpemsi snmoHranuu moaumnentTuaIHoOW enu Ha pudocoMe; SKCIIEPHUMEHTAILHOE OMPEIEICHUE «TPAH3UTHOTO
BpemMeHU». [Ipodumis pacnpeneneHus moIuprudOCcoM Kak OTPaKEHHE COOTHOIICHHSI CKOPOCTEH WHUITUAIINH
1 dnoHranuu. HepaBHOMEPHOCTh CKOPOCTH JOHTAIMK; TPAHCISAIIMOHHBIC TTay3bl. MHHOPHBIE CHHOHUMHBIE
TPHK u penkue xomoHbl; may3sl Ha peakux («voxynupyromunx») kogoHax MPHK. CrpykrypHbie Oapbepsl
Broib nenu MPHK kak Bo3MOxHasi mpudrHA TPAHCISAIMOHHBIX May3. VHrHOUTOpHBIE aMUHOKHUCIOTHBIE
MOCJIEJIOBATEIFHOCTH PACTYIIUX MOTUTIEITHIOB.

Tepmunupyomue koJoHbI. benkoBbie pakToOpbl TEPMUHALIMN MPOKAPHOT U DYKAPHUOT; J1Ba Kjacca (paKkTopoB
TEPMHMHALIMM. Y3HAaBaHUE TEPMUHUPYIOIIETO KOJOHA (hakTopoM TepMuHAIMKM 1-Tro Kiacca B A-ydacTke
pubocombl. Muaykius ruaponusa cinokHodhupHoit csazu nentuauia-TPHK B mentuaun-tpancdepaznom
neHtpe. DBakyanusa aearmiupoBanHoi TPHK u3 P-ywactka m (daxTopoB TepmuHanum u3 A-ydacTka ¢
ydacTueM (aktopoB TepMuHauu 2-1o kinacca u [ TO/TJD. daktop ocBoboxkaenus pudocom (RRF, RF4)
MIPOKAPHOT.

IIpakTH4eckoe 3aHATHE.
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1 Metonp! ornpenieeHuss aMUHOKUCIIOTHOTO COCTaBa U IEPBUYHOM CTPYKTYPHI OSITKOB.
2 Macc-crekTpoMeTpust OCIIKOB.

3 ITpuHIHMITBEI METO/IA, TIOATOTOBKA 00PA3IOB K aHATIH3Y.

4 Peakiun XUMHYECKOH MomupuKaIy (yHKIIMOHATBHBIX TPYIIIT aMHHOKHUCIIOT.

5 Meroas! crienudpuueckoi 1 HecrieUpIecKoi pparMeHTaIllMy TOTUIIEITHIHON [ETH - XUMHYECKUE U
dbepmenTaTuBHbIe. OOIaCTH TPUMEHEHUS METOIA.

6 PasneneHue nmenTUIOB, MOTYYaeMbIX IPU PACHICTUICHUN OSIKOB.

7 Omnpenenenne N-KOHIEBBIX aMUHOKUCIIOT. MeTon CaHrepa.

8 Ompenenenne C-KOHLEBBIX aMUHOKHUCIIOT U MOCJIEI0BATEILHOCTEH.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1 ABTOMaTHuYeCKO€ CeKBEHHPOBAaHUE OCIIKOB M0 DMAaHYy.

2 Jlokanu3zanus qucyab(GUIHBIX CBSI3el B OelKax.

3 [lentunnoe kapTupoBanue. MeTo bl U3yUEHUsT MOJIEKYISIPHBIX KOMILJIEKCOB.

4 MeTobl ¥ 3a/1a4¥ TPOTEOMHUKH.

Tema 5. Ctpykrypa u pynkumnu 0esaxon. (ITK-2)
Jlekumus.
Uctopust m3yuenus xumum Oenka. [IpemcraBmenus o Oenkax kak o OuwomonmmMmepax. OOmue cBOHCTBa
0€NKOB W MPHUHIMIBEI UX opraHu3anuu. OcHoBHBIC QyHKIMH OenkoB. [IpuHIMIBI KiaccuduKkanuu OCIIKOB,
ux pasHooOpasue. benku, Bkitoyaronye HeOEIKOBbIE KOMIOHEHTHI: METAJIONPOTEUAbI, XPOMOIPOTEHIbI,
[JIUKOTIPOTEHIbl. YPOBHH CTPYKTYPHOH OpraHU3aliK OSITKOBOW MOJICKYITHI.

Knaccudukanus, crpoenre u (QU3MKO-XMMHUYECKHE CBOICTBA aMUHOKHUCIOT. OmNTHYecKas H30MEpHsl.
OU3NKO-XMMHYECKUE CBOMCTBA OOKOBBIX PaJUKAIOB aMUHOKHUCIOT. CeneHonucTenH. CBOWCTBa OOKOBBIX
pajvKalioB aMHHOKHCIIOT B COCTaBe O€NKOB, BaKHbIe A1 (OPMUPOBAaHUS MOJEKYJbl. buoxumuueckue
METOZbl ONpEeNICeHNs aMUHOKHUCIIOT U O6enkoB. [IpuHIUIBI BbIACTIEHUS U OYUCTKU OenkoB. JlokazaTenbcTBa
MHAUBUAYAIbHOCTH OeKa. MUKpOTreTeporeHHOCTh OenKa.

Ponb BomopomHbIX CBsizeit nisi GOpMHUpPOBAHUS BTOPUYHON CTPYKTYphI. AJb(da-criupaib Kak BaKHEUITUN
ANIEMEHT PETYJISIPHON BTOPUIHOU CTPYKTYphI Oenka. OCHOBHBIE CBOMCTBA anb(da-crimpaneit: popmupoBanue
IUMOJIBHOTO MOMEHTa, POJb OOKOBBIX PAAUKaJIOB AMHHOKHMCIOTHBIX OCTarkoB. Buael crnmpanbHbIX
CTPYKTYp. beTta-cTpykrypa: nmapanienbHOe U aHTUIIapalieIbHOE PACTIONOKEHHUE Ternel npu GopMUpPOBaHUU
cinoeB. [lemu, ux nokanuzanus Ha noBepxHocTHU OenkoB. lllmunpka Kak 37€MEHT BTOPUYHOU CTPYKTYpPHI
6enkoB. Tormonoruueckue TuarpaMMel.

CTaOuiIbHOCTh MPOCTPAHCTBEHHOW CTPYKTYpbl Oenka. DopMHpOBaHHE TPETHUHOW CTPYKTYpHl Oeika B
mpouecce cuHte3a. [uapodobHoe sapo. Dopma, KOMIAKTHOCTH M JAWHAMHKA MOJEKYyIbl Oenka. Pomib
IUCYIb(QHUIHBIX CBS3e B CTaOWIM3AaLMU TPETUYHOM CTPYKTyphl HEKOTOPHIX OENKOB M MENTHIOB.
B3auMoCBs3p  ANIEMEHTOB BTOPUYHOM CTPYKTYypel B cocTaBe OenkoBoil 1ioOynbl. KoHceHcycHbIe
IIOCJIEIOBATEIbHOCTH AMUHOKHUCIOT B IIPEACKA3aHUM TPETUYHOM CTPYKTypbl. lloHsaTHE CTpyKTypHOU
KJaccu(uKaum OesKoB.

CrexuoMeTpuss W TEOMETPHS UYETBEPTUYHOM CTPYKTYphl. B3auMomeWcTBUS MEXIy CyObeIUHUIIAMH,
CTaOUITM3UPYIOLIME YETBEPTUYHYIO  CTPYKTypy. CTpyKTypHas oOpraHus3ainusi KOHTakTOB  MEXIy
cyObeauHMIIaMU. MeToAbpl HMCCIEIOBaHUS YETBEPTUYHOM CTPYKTypbl. buonornuyeckoe 3HaueHue
YEeTBEPTUYHOMN CTPYKTYypbl. OCHOBHBIE KJIACChI OEJIKOB.

IIpakTnyeckoe 3aHsATHE.
[TonroToBKa MOKJIAI0B M COOOIICHHMIA TTO BOITPOCAM:
1 Opranuzanus penenTopoB, ClOCoObl UX 3asIKOPUBAHUS HA MEMOpaHe.
2 CrpykTypa OelKoB, MPUHUMAIOIINX YYacTHE B Mepeiadye CUTHAIA B KIICTKY.
3 G-6enku, CTpyKTypa, QyHKIIUH.
4 T'Td-a3uslif fomeH. TpaHncayuH.
5 Ras-6enok; myTanTHBIE ()OPMBI, OHKOTCHE3.
6 Mamnbie G-0enku, X pazHooOpas3ue u GpyHKIUH.
7 SRP—4acTuipl 3yKapuoTH4eCKuX KIeToK. X mMpokapuoTHYeCKUe aHaIOTH.
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8 CrpoeHune nenTuIHbIX TOpPMOHOB. B3anmozeiicTBre rOpMOHa pOCTa C pELENTOPOM.
9 ®epMeHT-accOMUPOBaHHBIE PELIETITOPBI, THPO3UH-KWHA3HBIE PELENTOPBI.
10 Kunazusie nomensl: SH2 u SH3 momynu - cTpykTypa U GyHKIIHS.
11 Crpykrypa Src-TUPO3UH KUHA3HI.
12 VHCYNMHOBBIH penenTop U MeXaHu3M nepeaadu curnana: nHeynuH/ IGF-curnanbHbeli myTh.

13 VHTerpuHbI - TOMEHHAs OpraHu3aIys, B3auMoeicTBHE ¢ (PHOPOHEKTHHOM M KOMITIOHEHTAMU
BHEKJIETOYHOTO MaTpHKCa, Kacka/iHas Nepeaaya CUrHaia.

14 buonorundeckue GyHKITUU HHTETPATBLHBIX MEMOpPAaHHBIX OCJIKOB, UX CTPYKTYPHOE pa3HOOOpasue.
OCOOCHHOCTH BBIJICJICHUS M UCCIICIOBAHHS IPOCTPAHCTBEHHOM CTPYKTYpbI. [IpHHITUIIBI 3aKpeTIeHAs
OeJIKkoB Ha MeMOpaHe.

15 TpancmeMOpaHHBIE TOMEHBI PELIETITOPOB TOPMOHOB.
16 bakTepropoaoncuH, ero crpoeHue U GyHKITMOHUPOBAHHE.
17 PoponcuH - npocTpaHCTBEHHAs CTPYKTYpa U 3pUTEIbHBIA KacKal.
18 TlopuHBI U POACTBEHHBIC UM TIO CTPYKTYpE OCIKHM BHEITHEH MEMOpaHbl OaKTEepHil.
19 OcoOeHHOCTH CTPOEHUS TOPUHOB, BAXKHBIC ISl X TPAHCIOPTHOW (DYHKIIUU.
20 ITornomenue yrieBoaoB, pochaToB, HOHOB XKele3a.
21 Cunepodopsl.
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.

1 Perymsiuus 6uocunTesa u GyHKIMOHUPOBAHHS MOPUHOB. [IOpHUHBI Kak peienTOPbI CBA3BIBAHHS
KOJIMLIMHOB U 6akTeprodaros. Omp- 6eKu.

2 CTpyKTypa U MEXaHU3M JEHCTBUS KOJIULIUHOB.
3 AxBanopusbl. OCHOBHBIE THUITbI HOHHBIX KaHAJIOB.

4 HUKOTHMHOBBIE allETHIIXOJIMHOBBIE PELENITOPHI U IPYTUE JTUTaHI-yIpaBisieMble KaHaibl. CTpyKTypa 1
MEXaHU3M JeHCTBU.

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

6 KanueBbie kaHaJbl, CTPOCHUE, MEXAaHU3M 00ECTIEUYEHUS CEIEKTUBHOCTH.

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

8 CTpyKTypa aKTHHA, €r0 CXOJCTBO C TeKCOKMHA3aMH U OeJIKaMH TEIIOBOro moka. CTpykTypa
aktuHOBOTO (mnamenta. ATDa3Hast aKTUBHOCTh aKTUHA M €T0 BEPOSTHBIE KOH(DOPMAIIMOHHBIE
nepecTpoiiku npu nonumepusanuu punamenTa. [1onspHOCTh U AMHAMHUKA aKTUHOBBIX (DUITAMEHTOB.
[IpodwunuH, ero B3anMoaeicTBHE ¢ aKTUHOM. | €1h30IIMH, €T0 B3aNMOACHCTBHE C aKTHHOM.

9 Crpykrypa TyOynuHa, ero cxoAcTBo ¢ Masbimu [ Tdazamu. PasnooOpasue cemeiicTBa TyOyIMHOB.
CrpykTypa MUKPOTPYOOUKH. YUaCTOK CBS3bIBaHUS Takcola B TyOynuHe. [ Tda3zHas akTHBHOCTh
TyOyJIMHA ¥ €TO BEPOSATHBIC KOHPOPMAIIMOHHBIC TIEPECTPONKHU TPU MOTUMEPHU3AIIINHA MUKPOTPYOOUKH.
[TonsspHOCTH ¥ AMHAMHUKA MUKPOTPYOOUEK

10 Crpoenue OenkoB cemeiictBa MHO3UHOB. CTpykTypa ATda3HOro 1o0MeHa MHO3HMHA, €0 CXOJICTBO C
manbiMu ['Tdazamu. Yuactku cBsa3biBanust AT® v akThHA B MOJIEKyJI€ MMO3MHA. MeXaHOXUMHUUYECKHUI
IIUKJI MUO3HHA, pOJIb B HeM akTHHA. «lllaranue» NTMMEpHBIX MHO3WHOB BAOJIb aKTHHOBOTO (PHIIAMEHTA.

11 Crpoenune GenkoB cemeiicTBa kuHe3UHOB. CTpykTypa ATda3zHoro Jo0MeHa KMHE3MHA, €r0 CXOJICTBO C
MHO3MHOM. MeXaHOXUMHUUYECKUH ITUKII KHHE3WHA, POJIb B HeM TyOynrHa MUKpoTpybOouek. «Illaranme»
KHHE3MHOB 110 MUKPOTPYOOUKe.

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

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

3 cemectp
* mocemaeMocts — 10 0auIoB
*  TeKylmi KoHTpoisb — 40 OannoB



KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi
npemMuaabHbie 0amisl — 20 6ayIoB

OTBET Ha dK3ameHe: He Ootiee 30 0aiuioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

TC
MbI

Ha3Banwne TeMbl
/ BUI yueOHOI
paboThI

Dopmbl
TEKYIIETO
KOHTPOJIS

/ cpe3sl

Max.
KOJI-BO
(%:08)():]

MeTtonauka pOBEICHUS 3aHATHS U OIICHKU

JHK, ee
CTPOCHHE H
pETUTHKAITHSI.

Tectupos
aHue

10

Tect coctout u3 20 BOIpocoB.

7-10 GamyoB — CTyAEHT MpaBHIBbHO OTBedaeT Ha 75-100% Bompocos B
TecTe

4-6 GannoB — CTyAeHT NpaBWIbHO oTBeuaeT Ha 50-74% BompocoB B
TecTe

1-3 Oamra — cTyAeHT MpaBWIBLHO OTBeyaeT Ha 25-50% BOmMpPOCOB B
TecTe.

Menee 25% mpaBIIIBHBIX OTBETOB OAJJTOB HE JAET.

XpoMaTHH.
Perynsauus
AKTUBHOCTH
TEHOB.

Tectupos
aHue

10

Tect coctout u3 20 BOMPOCOB.

7-10 6annoB — CTYOEHT MpaBWIBHO OTBedaeT Ha 75-100% BompocoB B
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 0aylIOB HE AaET.

PHK, ee

CTPYKTypa u
(DYHKITHH.

Kontpoa
bHasl
pabdora(k
OHTPOJIbH
blii cpe3)

10

Ha muceMeHHyI0 KOHTPONBHYIO pabory orBomurcs 90 MHHYT (BCe
3aHsTHE). TeMa paboThl CBs3aHa ¢ MPEABLIYIIIUMH TEMaMU 3aHATHH.
8-10 6ayT0B — CTYZIEHT BBIMOIHIUI PaboTy 6€3 OMMOOK U HETOYETOB,
JIOTTYCTHIT He 00Jiee OJTHOTO HeJoueTa.

6-7 6ayIOB — CTYIEHT BBITOJHUI Pa0dOTy MOJHOCTHIO, HO JIOITYyCTHII B
Hel He 0ojiee OMHOW HErpyOoi OMMOKHM W OHOTO HEIOUYeTa, WIIH He
0oJjiee IBYX HEIOUETOB.

4-5 Gayia — CTYJCHT NPaBWIBHO BBHIMONHUI HE MEHEe IOJIOBUHBI
paboTHI WK TOMYCTHI He Oojiee IBYX IpyOBIX OMHOOK, WIH HE Ooliee
OITHOM TPyOO# M OxHOM HETpyOO¥ OMMOKW W OMHOTO HEAOoYeTa, WIIN
He Ooyiee IBYX-TpeX HETpyOBIX OIMWOOK, WM OXHOW HETpyOoit
OMMOKK M TPeX HEJ0YETOB, WM MPH OTCYTCTBHU OIIMOOK, HO TPH
HAJIMYHN YETHIPEX-TISTH HEIOYETOB.

2-3 Oamna — CTyIEHT TpPaBUILHO BEHITIONHUAI MEHEE IIOJIOBUHBI
paboThI, JTOMYCTHI HECKOIBKO HEIOYETOB.

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

brnocunTes
Oenka.

Pemenne
3ama4

20

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




5. | Crpykrypau | Kontpoua 10 Ha nucemeHHyI0 KOHTpONbHYIO pabory orBomutcs 90 MunHyT (BCe
¢dbyHKIIH bHas 3aHsATHE). TeMa paboThl CBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
OCJIKOB. padora(x 8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 omHMOOK U HEIOYETOB,
OHTPOJIBH JOIyCTUII He 00JIee OHOTO Hel0ueTa.
blIii cpe3) 6-7 0anoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHI B

Hell He Oojiee OIHOM HEerpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.

4-5 Gaya — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMYCTHI He Oonee ABYX rpyObIX OmMOOK, Wi He Oomee
OJHOU TpyOOif U OTHOW HErpyOOi OMMOKK W OJHOTO HEIOUYeTa, WU
He OoJee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OMIMOOK, 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,
JOTMYCTHIT HECKOJIBKO HEAOUETOB HIIH Oojiee 3 TpyObIX OLIHOOK.

6. [TocemaeMocTs 10 Crynent nocetun Bce 100% 3aHATHIA.

7. IIpeMuansHbIC OaITHI 20 JloToTHUTENbHBIE TIPEMHUAIbHBIE OAJIIBI MOTYT OBITh HAuMCIICHBI 3a
aKTHBHYIO pab0Ty HA CEMUHAPCKUX 3aHATHSX.

8. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YIOBJICTBOPUTEILHO»

18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OuseTa Ha OLIGHKY «XOPOLIOY,

25-30 6amynoB — CTYAEHT PAacKpbLl OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

9. |WamuBmmyanpHBIC 3aaHMUS, 60 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETO
C TMIOMOIIIBI0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIbHBIE CPE3bI
MOXKHO HaOpaTh
JIOTIOJTHUTEINTLHBIC OaJlTbI

10. Hroro 3a cemectp 100

HrtoroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHON 1Kajge W B TPATUIIMOHHOMN
yeTelpexOauibHOM  mikane. IlepeBom 100-0ayuibHOM  pEWTHHTOBOW  OIEHKH IO JWCIHHUIUIMHE B
TPATUITMOHHYIO YETHIPEXOALTEHYIO OCYIIECTBIISIETCS CISIYIONNM 00pa3oM:

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

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KounTtpoJsbHnast padora

Tema 3. PHK, ee crpykrypa u dyHKIHH.
1. KakoBa poisib OMOXUMHUU, ITUTOJIOTHH U TEHETUKU B CTAHOBIICHUU MOJICKYJISIPHOW OMOTIOTHU?
[lepeuncnure OCHOBHBIE TEOPETUUCCKUE U MPAKTUICCKUE 33]]a4U 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 MOJIEKYJIIPHOM OpraHu3aluu
BUPYCOB U (paroB?
3. [Touemy pabotsr Jx. Yorcona u @. Kpuka paciieHuBaroTCs Kak PeBOJIOIMOHHBIE B COBPEMEHHOM
ouonorun? B uem cyTh 3THX paboT?
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4. Kem Obl1a OTKpBITa 00OpaTHAs TPAHCKPHIILIUS M KaK 3TOT MPOLECC COOTHOCUTCSI C OCHOBHBIM MOCTYJIATOM
(orMoit) MoJIEKyIIpHON T€HETUKU?

5. Kaxkoga pos JI. [Tonunra, M. Hupenb6epra, C. Ouoa, X.-I'. Kopansl, @. Canrepa, B. Durensrapara, A.
CnupuHna, I. I'eopruesa, I1. bepra, A. baesa, FO. OBunHHUKOBA B pa3BUTHUH MOJICKYJISIPHON OMOJIOTHH.

TumoBsle CUTYallUOHHBIC 3a/1a4U:

B cunTese 6enkoBoit mosekyibl npuHsu yyactre 128 monekyn T-PHK. Onpenenure 4ucio HyKJIe€OTHIOB B
u-PHK, rene IHK u konmnuecTBO aMMHOKHCIIOT B CHHTE3UPOBAHHON MOJIEKyJe OelKa.

®parment uenu u-PHK umeer cnenyromryro nocnegoarenbHocTh: [ TTYITYAVIIHITAALLYITY.
Onpenenute, nocnenoBaTeabHOCTh HyKIeoTHAOB Ha JIHK, antukonons! T-PHK, 1 nocnenosarenbHOCTh
aMUHOKHCIIOT COOTBETCTBYIOIIas ¢hparmenty rena JJHK.

@parment nenu u-PHK umeer cnenyromyto nocnenosarensHocTs: I'Y YTAALIUTYAYTLLY. Onpenenure,
nocienoBarenbHOCTh Hykineotu0B Ha JIHK, antukononst T-PHK, 1 mocnegoBarenbHOCTh aMUHOKHCIIOT
cooTBeTcTByIomas (hparmenty rena JJHK

Pemrenne 3apau

Tema 4. Buocuures Oenka.

1 B cunTese 6enkoBoi Mosekybl npuHsuH ydactue 128 monekyn T-PHK. Onpenenure uucno
HykiaeotunioB B u-PHK, rene JIHK u konmrmuecTBO aMMHOKHCIIOT B CHHTE3UPOBAHHON MOJIEKyIe OelKa.

3 ®dparment nenu u-PHK nmeer cnenyronryto nocinenosarenbHocTh: [TTYITYAYHIUIIAALLIYTY.
Onpenenure, nocienoBareabHOCTh HyKI€0THA0B Ha JIHK, antukonons! T-PHK, u
MOCJIEI0BATEIbHOCTh aMUHOKHCIIOT COOTBETCTBYIOMas pparmenty rena JIHK.

5 ®parmenrt uenu u-PHK umeer cnenyromnyro nocnenosarensHocts: 'Y YTAALT VAVIILY.
Onpenenure, nocnenoBarenbHOCTh HykieoTua0B Ha JJHK, antukogonst T-PHK,
MOCJIEZIOBATEIFHOCTh aMUHOKHCIIOT COOTBETCTBYIOMIast (hparmeHTy rena JIHK.

TecrupoBanue

Tema 1. IHK, ee cTpoeHune u permkanusi.
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 MosieKkyibl JIHK:

a) [IHK-tommonzomepassi II; 6) JITHK-rononzomepasst I; B) Tononzomepassl noaruma [-5/; r)
Tonouzomepassr [-3/ 1) Tonmousmepassr 3/ -5/.

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

a) AneHuH ¥ ryaduH; 0) AneHuH u ypauwui; B) ['yanus u nuto3uH; 1) ['yanus u yparwn, 1) Tumus 1
LIUTO3HH.

4. K npuMUIUHOBBIM a30TUCThIM ocHOBaHUsIM PHK otHOCsTCA:

a) AneHuH u ypauuit; 6) Anenus u ryanus; B) ['yanun u yparwn; r) Tumun u ypauwrt;, 1) Luto3un u
ypamu.

5. AByxnenoueunsie PHK MoOryT OBITH y HEKOTOPBIX :

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

6. Hanbosee KpyTHBIMU MOJIEKYJIaMU SIBIISIOTCS:

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

4.3 IIpomexxyTouHast aTTeCTAlUS 110 AUCIUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa

Tunosblie Bonpocskl 3xk3amena (ITK-2)

1. Ilepeuncnute OCHOBHBIE (PU3UYECKUE METO/BI, UCIIOIb3YEMbIE B MOJIEKYIIpHON Ononorun. Kakue
napaMeTpbl CTPYKTYpbl OMOTIOTUMEPOB U OPTaHEI KJIETKH U3Y4aloTCsl JaHHBIMU MEeTOJaMu?
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2. Kak ucnonb3yercs B MOJIEKYISIPHOM OMOIOTHHN KYJIBTYpa KJIETOK, THOPHIHBIE KIETKU U OECKIETOUHbIE
CHCTEMBI?

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

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

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

6. Kakne MexaHn3Mbl 00€CIIeYMBAIOT TOYHOCTh TPAHCIISIINH ?
7. Kak cuHTe3upOoBaHHbBIE OCJIKH JOCTABISIOTCS IO HA3HAYCHUIO?
8. Kak ocymiecTBisieTcst TpaHCIIOPT Oenka yepe3 MeMOpany?

Tunosble 3aganusa s 3k3amena (I1K-2)
3anaya 1. ®parment uenu u-PHK umeer cnenyrouryto nocnenosarenbHocTs: [ TTYTTYAYHIIITAALYTY.
Omnpenenute, nocnenoBaresbHOCTh HykieoTHA0B Ha JIHK, antukonons! T-PHK, 1 nocnenosarenbHOCT
aMHHOKHCIIOT COOTBeTCTBYIoIast pparmenty rena JJHK.
3agaua 2. @parment uenu u-PHK umeer cnenyromryro nocnegoarenbHocTh: 'Y YIAALIUT YAVTILY.
Onpenenute, nocnenoBaTeabHOCTh HyKIeoTHAOB Ha JIHK, antukonons! T-PHK, 1 nocnenosarenbHOCTh
aMUHOKHCIIOT COOTBETCTBYIOMIas ¢pparmenty rena JJHK

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Orenka Kommnerenmu
TOCTHKEHHMSI pe3ynbTaTa)
I1K-2 Nmeer BBICOKHMI YpOBEHb 3HAaHMM B OOJIACTH MOJICKYJISIPHOM
Oouonoruu. Beaenser u npociexnBaeT MeXAUCIUITTNHAPHBIE CBS3H.
(«OTITHOY Moxet MIPUMEHUTH MOJTyYECHHbIE 3HAHUS B CBOEH

(85 - 100 6ammoB) .
npo)eCCUOHATBHON  JIeATeNbHOCTH. Vcmonmb3yeT CcoBpeMeHHOE

o0opyioBaHUE U anmaparypy.

I1K-2 HNmeer coBpemeHHOE mpeacTaBiieHHe 00 OCHOBaX MOJICKYJISIPHOM
Oouonoruu. Beaenser u npociexnuBaeT MeXAUCIUITIMHAPHBIE CBS3H.
Moxet MIPUMEHUTH MOJTyYECHHbIE 3HAHUS B CBOEH
npo)eCCUOHATBHON  NIeATeNbHOCTH. Vcmonmb3yeT CcoBpeMeHHOE
o0opyzioBaHuE U anmaparypy.

«XOPOIIIO
(70 - 84 6amoB)

«ynosnerBoputenbHo»  [[TK-2 Hmeer coBpeMeHHOE MpeAcTaBlIeHUE 00 OCHOBAX MOJIEKYJISIPHOU
(50 - 69 6amoB) owonorun. BeIaenseT v MpociiexKMBaeT MK AUCIIMIINHAPHBIC CBSI3H.
I1K-2 JleMoHCTpUpyeT  cnabblii  ypOBEHb 3HAHMM 00  OCHOBax

«HCYAOBJICTBOPUTCIILHO»

MOJIEKYIIAPHOMN OHoJIOTHM. Heysepenno u JIOTHYECKU
(menee 50 6amioB) YIAp yBep

HCMOCICA0BATCIIbHO U3J1aracT MaTCpHraJl.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCSsl 10 OCBOCHHM IO IMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OPraHU3alUN CaMOCTOSITEIbHOI paboThl 00yUYaromUXCs:

[Mpuctynass K W3Y4YCHUIO AMCUMIUIMHBI, B TEPBYIO OYepenb OOyYalomMMCcs HEOOXOIUMO O3HAKOMHTHCS
comepkanremM padoueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHuwe, oObeMm, a
TaKXKe MOPSAIOK N3yUSHHsI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUCHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIlMOHHOE 00ecTIedeHne TUCIUILTMHBD U «MarepruaabHO-TEXHUIECKOEe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3leNbl M TEMBI U3y4aeMOM
JTUCIUILTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUUYECKHUX Yacax.

B pasmene «YdeOHo-meromuueckoe U uH(pOpManMOHHOE oOecledYeHne AUCHUIUIMHBDY — yKazaHa
pEKOMEH1yeMasi OCHOBHASI U JIOTIOJIHUTEIIbHAS JTUTEPATYpa.
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B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIUIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
TACIIUATUIMHEL

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCIeKT MOXKeT OBITh BBITIOJIHEH B paMKax paclieuyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEKALIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.
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YCTHBIM OIIPOC MOXKET CONPOBOXAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllMN: aKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI CONIEPIKAHHUIO, COOTBETCTBHE METOAMYECKAM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PeCypChl. COOTBETCTBHUE CONEPXKAHHS M JIUTEPATyphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIONEHHIE PErIaMeHTa, SMOIMOHAIBHOCTh, YMEHHUE
OTBETHTBH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOJHBIC 3HAHUS 110 BCEM pa3JieiiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHus cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHDKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(HEKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh MPUHUMAEMBIX PEUICHUH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOAUYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. KonnueB A.C., CeBactbsnoBa I.A. MonekynsipHas Ouosnorus : Yue0. Uit CTy. By30B. - M.: Akajgemus,
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2. Konnue A. C., LlsetkoB U. JI., [lomo A. II.,, lammmua T. H., Komapo A. b. MonekynspHas
ouonorus. [Ipaktukym : YaeOHOe mocodue A By30B. - 2-¢ u3fl.. - Mocksa: FOpaiit, 2020. - 169 c. - Teker
: anextponHbi // DBC «FOPAUTY [caiiT]. - URL: https://urait.ru/bcode/448124

6.2 JlonosHUTENBHAS IUTEpPATYpA:
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6.3 VlHble HICTOUHUKMU:
1. buomonexyna - https://biomolecula.ru/
2. Knaccuueckast 1 MosekyisipHast ouonorus - http://molbiol.ru/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecreveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATUN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ yqe6HHe AyaIuTOpruu JId TIPOBCACHUA 3aHATUN JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX UM HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIETO KOHTPOJIA M IIPOMEXKYTOYHOM arrecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.



VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllUMHU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00ecreYnBaroIe TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICYeHHE:
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BsaumogeiicTBue mnpemnogaBarenss M CTyAEHTa B Iporecce OOy4YeHHs] OCYIIECTBISETCS MOCPEACTBOM
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AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpesle YHUBEPCUTETA.
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