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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
OK-7 Crioco6HOCTh K caMOOpraHu3aIii 1 caMo00pa30BaHUIO

OIIK-5 CriocoGHOCTh MIPUMEHATH 3HAHHE MPUHLIUIIOB KIETOYHON OpraHu3alui ONOJIOTHYECKUX 0OBEKTOB,
Ouopu3NIECKUX M OHOXMMHYECKUX OCHOB, MEMOpAHHBIX IPOILECCOB M MOJEKYIIPHBIX MEXaHU3MOB
KHU3HECATSTLHOCTH

OIIK-11 CrnocoOHOCTh TPUMEHATH COBPEMEHHBIE TIPEJCTaBICHUS 00 OCHOBaX OMOTEXHOJIOTHYECKHX M
OMOMEIULMHCKUX  MPOU3BOJICTB, TEHHOW  WH)XEHEPHUH, HAHOOMOTEXHOJOTHH,  MOJIEKYJISPHOTO
MOJICTTUPOBAHUS

1.2 Bugpl 1 33124y NpodecCHOHANBHOM eTeNbHOCTH 10 qucuumnne: 2 24 ° (i EE JfEY g #5
- Hay‘IHO-I/ICCJIel[OBaTeHBCKaH
- HAyYHO-HMCCIICI0BATEIIbCKAS JCATSIIBHOCTh B COCTABE TPYIIIIBI
- IOArOTOBKA O6’bCKTOB 1 OCBOCHHUEC MCTOJ0B UCCIICIOBAHUA
- y4acTue B NMPOBEJACHHUH JJA0OPATOPHBIX U IMOJIEBBIX OMOJIOTMUYECKHX MCCICIOBAHUH MO 33 JaHHOM
METOIUKE
- BBIOOP TEXHHYECKHX CPEACTB M METOIOB PabOTHI, paboTa Ha AKCICPUMEHTAIBHBIX YCTaHOBKAX,
MOITOTOBKA 00OPYIOBAHHMS
- aHaJIM3 MOJy4YaeMOoU MOJIeBOM U JIabOpaTOpHON OMOIOTUYECKON MH(OPMAIINH C UCTIOIh30BaHUEM
COBPEMEHHOM BBIYMCIUTEIbHON TEXHUKHU
- COCTAaBIJICHHE HAYyYHBIX IOKJIAJ0B M OMOIHMOrpauIecKuX CIIUCKOB 10 3aJaHHOM TeMe
- yyacTue B pa3pab0TKe HOBBIX METOJUUECKUX MTOIXO00B
- y4acTHe B TOJATOTOBKE HAyYHBIX OTYETOB, O030pOB, ITyOJHMKAIMi, IMAaTCHTOB, OPTraHU3AIMH
KOH(pepeHIui
- memaroruyeckas
- [IOATrOTOBKA U HpOBCI[CHI/Ie 3aHHTHﬁ 110 6I/IOJIOFI/II/I, 9KOJIOTHH, XMMHUHU B OGH.[COGp&SOBaTCHBHBIX
OpraHM3aIMsIX, IKCKYPCUOHHAS, TIPOCBETUTENBCKAS U KPY>KKOBasi paboTa

1.3 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBI CIICAYIOIINE
KOMIIETCHIUU:

O0600ITIeHHBIEC TPYIOBEIE Kon n HaumMeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(byHKIUY / TPYIOBBIC WU HEOOXOAMMOM ISt 3HaHUS U YMEHHS, HEOOXOAMMBIE JIIIs
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYIOBOTO (hopMHpOBaHUSI TPYJOBOTO JEHCTBHS / KOMITIETCHIINH
nercTBus (IPH HAUTHIUAH WIH PO CCHOHATBLHOTO
npodcTangapra) TEHCTBHUS
OK-7 CriocoOHOCTH K 3HACT ¥ MOHUMAET:
CaMOOpraHru3aluu 1 (hHU3moIOTHYECKIE OCHOBBI OpTraHU3AIMK PEKUMa TPYIa;
caM000pa30BaHUIO MCETOIUKH CTATUCTUUYCCKUX HCCICAOBAHNN, METOIUKH

pacuéra nokasarenen

YMeet (criocoOeH IPOIEeMOHCTPHUPOBATH ):
OpPTaHM30BbIBaTH pabodee MECTO W TpPyA COINIACHO
TpeOOBaHUSAM HAay4YHOW OpraHU3allMH TpyHa; paborarh c
nHpopManuen

Bnageer:

HaBBIKAMH CO3aHHUSI MYJIBTHMEIUHHBIX Ipe3CHTAITUH,
OCHOBAaMH JIOKJIaJa TAHHBIX B ayJUTOPHUH.

OIIK-5 CnocobHOCTE 3HaeT ¥ IMOHUMAET:




MPUMEHATH 3HAaHUE
MPUHIIUIIOB KJIETOYHOU
OpraHM3alnn
OHOJIOTMYECKUX 00BEKTOB,
Omopu3NIECKIX U
OHMOXHMMHYECKHUX OCHOB,
MeMOpaHHBIX TIPOIIECCOB U
MOJIEKYJISIPHBIX MEXaHU3MOB
KHU3HEIEATEITHHOCTH

- TMpaBWIa TEXHUKA O€30MaCHOCTH U paboOThl B
(u3nUeCcKuX, XUMHYECKHX, OHOJIOTHYECKHX
1abopaTopusiX, C peaKTUBAMU, IPHUOOPaMU, )KUBOTHBIMH;

- OCHOBHBIC (DHM3WYECKHE SBICHUS M 3aKOHOMEPHOCTH,
JIeXaIre B OCHOBE MPOIECCOB, MPOTEKAIOIINX B KUBBIX
CTPYKTYpax; XapaKTePUCTUKH BO3ACUCTBUS (PU3UICCKUX
(hakTOpOB Ha OPTaHU3M;

- XUMHKO-OHMOJIOTUYECKYI)  CYIIHOCTh  IPOIECCOB,
MPOUCXOAAIINX B OpraHU3ME YEJIOBEKa Ha MOJICKYJIIPHOM
U KJIETOYHOM YPOBHSIX;

- 00Imue 3aKOHOMEPHOCTU TMPOMCXOKICHHS U Pa3BUTHSA
JKU3HHU.

YMmeer (criocoOeH IPOoaeMOHCTPHUPOBATH ):
CaMOCTOSITEITLHO HaXOJIUTh, aHAJM3UPOBAThH "
WCIIONb30BaTh B TMPAKTUYCCKUX IENAX HHPOPMAIUIO T10
MOJIEKYJISIPHOUN OHUOJIOTHH.

Bnaneer:

METOaMHU BBIJIEJICHUS u HCCIIEN0BaHMS
CyOMHUKPOCKOTIMIECKUX CTPYKTYP, OCHOBHBIMH METOIAMH
" npueMaMu MIPOBEICHUS AKCIIEPUMEHTATTBLHBIX

HCCIICIOBAaHUN B CBOCH MTpodeCCHOHATBHOM 001acTH.

OIIK-11 Cnoco6HOCTH
TIPUMEHSATH COBPEMEHHBIC
TIPEICTABICHUS 00 OCHOBaxX
OMOTEXHOJOTHUECKHX U
OMOMEIUIIMHCKIX
MPOMU3BOJICTB, TEHHOU
WHKEHEPHH,
HaHOOHMOTEXHOIOT MU,
MOJICKYJISIPHOTO
MOJEITUPOBAHIS

3HaeT ¥ MOHUMAET:

- COBPEMEHHOE COCTOSIHUE OCITKOBOM, TCHHOW MHXCHEPHUH,
SH3UMOJIOTHH, O POJTH U BO3MOXKHOCTSIX OMOTEXHOJOTHH B
9THX HATPABICHUSIX;

- 0COOCHHOCTH OMOCHHTETUYECKUX MPOIIECCOB B KIIETKAX
MHUKPOOPTaHH3MOB, KaK HAYYHOW OCHOBBI T pa3pabOTKU
OMOTEXHOJOTMUYECKUX MPOIIECCOB TONYUCHHS Pa3IMIHbBIX
OMOJIOTHYECKH aKTUBHEIX COEIMHEHMIA;

- 00 OCOOEHHOCTSIX UCIIONL30BAHUS OMOJIOTHYECKUX
0OBEKTOB JIJIS1 OXPAHBl OKPYKAIOIICH CPEIbl U PEIICHHS
BOMPOCOB IKOJIOTMICCKON OMOTEXHOIOTHH.

- 0 BBIOOpE T'CHOB, TMPHUTOAHBIX IS BBEACHUS B TEHOM
pacTeHHA, TPOMOKEH, JKUBOTHBIX U MX MOTU(HUKAIIHSX.

YMeer (criocoOeH IPOIeMOHCTPHUPOBATH ):

HCIOJIB30BATh TCOPCTHUYUCCKUC 3HAHUA IO AUCHUIIIMHC
JJIs1 aHaJIn3a HOJ'Iy‘lCHHOﬁ B XO04€ pa6OTLI C pa3JIM4YHbIMU

OMOTEXHOJIOTHUECKUMU HCTOYHHMKaAMH I/IH(l)OpMa]_[I/II/I
(MOHOFp a(l)I/II/I, CTaTbH, CTATUCTUYCCKUC MaTCpHUaJbl,
IIOJICBBIC I/ICCJ'ICI[OBaHI/IH) n BBIABJICHUA

MNPUYIUHHO-CJICACTBCHHBIX CBSI3CH.

Bnaneer:

OCHOBHBIMH HaBBIKaMH M IpueMaMu cOopa, o0paboTku u
aHanM3a UHPOpPMaLUH.

1.4 CornmacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OK-7 CriocoGHOCTh K caMOOpraHu3aIii ¥ caMo00pa30BaHHUIO

HaumenoBanue

dopma oOyyeHus




11/11 ANCLULLINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

Ounas
(cemecTp)
1 (2314|5678

1 |Anaromust u + | +
MOPQOITOTHS
pacTteHuit

2 | Araromus u + | +
(hU3HONIOTHS YETIOBEKa

3 |BBenenue B +
MPOEKTHYIO
JIEATENBHOCTD

4|{T'eoboTanuka +

5 (3o0morus + | +
0€eCITI03BOHOYHBIX

6 |3oonorus + | +
[M03BOHOYHBIX

7 \MaHOBaIIMOHHAS +
JKOHOMHKA U
TEXHOJIOTHYECKOE
MIPEANPUHUMATEHCTB
0

8 |udopmaruka u +
nH()OPMAITOHHEIE
TEXHOJIOTUH

9 | Mukpobuomorus ¢ + | +
OCHOBaMU
BUPYCOJIOTHH

10 {ITpakTHka o +
MOy YEHUIO
podecCHOHATBHBIX
YMEHHH U OMbITa
npodeccrnoHaTbHON
JIESTeTbHOCTH

11 |TIpenaunnomuas +
MPaKTHKA

12 [Cucremarnka + | +
pacTteHuit

13 |®usuka +

14 (®usnonorus +
pacTteHuit

15 [ Xumns +

16 |[Iutonorust u +
THCTOJIOTHS

17 |Oxonorus + | +

OIIK-5 CrocoOHOCTh TPUMEHSATH 3HAHWE TMPUHIMIIOB KJIETOYHOW OpraHU3aIiu
OMOJIOTUYECKUX OOBEKTOB, OMODHU3NYECKHX W OMOXMMHYECKHX OCHOB, MEMOpaHHBIX
MIPOLIECCOB ¥ MOJIEKYJIIPHBIX MEXaHU3MOB JKU3HEEATEIILHOCTH

Ne HaumenoBanue dopma oOyyeHus
/o HUCIUTLINH,
orf[ euinmomux Ounias
p (cemectp)
MEXIUCIUIUIMHAPHBIE 1o Tals 17
CBSI3H




—

AHatoMus u + | +
(husHoNoTHA YeIoBeKa

2 |PuoHaHOTEXHOIOrUU +

3 | buoxummaeckue +
OCHOBBI CTPOCHHS
(OYHKITHOHHPOBAHUS
YKHUBBIX OPraHH3MOB

4| denaponorus +

5 |IluTonmorus u +
TUCTOJIOTHS

OIIK-11 CnocoGHOCT, TPHUMEHSTH COBPEMEHHBIC TpEACTaBlieHHs 00 OCHOBax
OMOTEXHONOTUYECKUX M  OMOMEIUIMHCKUX TPOM3BOJICTB, TE€HHON HH)KEHEPHH,
HAaHOOMOTEXHOJIOTHH, MOJIEKYISIPHOTO MOAEITUPOBAHUS

Ne HaumenoBanue dopma
n/n JIMCITUILINH, o0yueH

OTIPEICTISIONINX us
MEXIUCIUTUIMHAPHBIE | OyHas
CBSI3H (cemect

p)

7

1 |bruoHAaHOTEXHOJIOTHH +

2| Aenaporaorus +

3|OcHOBBI +

OHMOTEXHOJOTHH

2. MecTo nucuuiuiaabl B cTpykrype OII 0akanaBpuara:
Huctunmmaa  «MonekynsipHass  OHMOJIOTHS OTHOCHTCS K 0a30BoiMl uactu ydeOHoro miana OIl 1o
HamnpasyieHuto noarotoBku 06.03.01 - buomnorus.

JucuumuinHa « MosnekyisipHasi OMOJIOTHs» U3y4aeTcs B 3 ceMecTpe.

3.00beM u conepxaHHue TUCUUILIUHBI
3.1.00peM QUCLMIUIMHEL: 5 3.€.
Ouynas: 5 3.e.

Bun yueGHOM paboThI (BCCOFEIjIE;.iOB)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 180
KonTaktHas pabora 68
Jlexuu (Jlexiun) 34
[Tpaktuueckue (IIpakr. pab.) 34
CamocrosrenbHas padota (CP) 76
DK3aMeH 36

3.2.Coneprkanue Kypca.

Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKyIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS




Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
3 cemectp
1 JHK, ee ctpoenue 6 6 | 14 TecTtupoBanue
U peTUTUKAIHS.
2 XpOMaTuH. TecTtupoBanue
Perynsamus 6 6 | 14
AKTUBHOCTH T€HOB.
3 PHK, ee cTpykrypa KonTponbHas
6 | 6 |16
U QYHKITUH. pabora
buocunTes Oenka. 8 8 | 16 Pemenue 3amau
5 Crpykrypa u KonTtponbHas
8 | 8 |16
(byHKIIUN OCIIKOB. pabora

Tema 1. THK, ee cTrpoenue n pemniukanus. (OK-7)
Jlexknus.
Hctopus nokaszarenbctBa reHernyeckor ¢ynkuuu JIHK. Onbitel OBepu, Xepmu un Yeis. dusnveckue
corictBa Monekynasl JIHK. Kondopmaunonnsie ¢opmer IHK A, B, u Z, ux ¢usnueckue mnapaMmeTpsl.
Hekanonuueckass  H-¢popma  JIHK.  [enarypaums wu  penarypaums JHK.  Hyxneoruansie
nocnenoBarensHoctu JIHK, onpenemnstromue xonpopmanuio JIHK, ruOkocTs minm xKeCcTKOCTb MOJEKYIBI.
KommniemenTapusie nmapsl ocHoBaHui YorcoHa-Kpuka um Xyrctuna. Tpuruiekcel. KosnblieBble MOJIEKYIbI
JHK u nonsatue o ceepxcnupanuzauuu JJHK. IlapameTpsl cBepXcnupann3oBaHHONW U KOH(POPMALMOHHBIE
nepexonbl B cBepxcnupannzoBanHoi Mmonekyne JJHK. Tonmomzomeprr IHK. Tonmousomepasbl U MX THIIBL.
MexanusMmsl feiicTBust Tononsomepas. JJHK-rupasa Gakrepuii.
MorexynsipHble MEXaHHU3MbI, KOOpAMHMpYOIKEe KiaeTouHblii muki u perukanuio JHK. Ilonstue o
“cBepouHbIX Toukax’ (checkpoints). L{ukiauHbl M TpoTeMHKWHA3bl. IIPOTOOHKOTEHBI, y4YacTBYIOIIUE B
perysuu KJIETOYHOro nukia. “Pacnucanue permkanuu” y4acTKOB XpPOMOCOMBI B KJIETOYHOM LIHKIIE.
MornexynsipHble MEXaHW3Mbl, MpPEMSATCTBYIOLUIME HOBOM WHULMALMM pEIUIMKAlMM 10 3aBEpIICHHUS
kiaeroyHoro mukiaa. Cryuyanm JnokanbHOM amrmudukanus yvactkoB JIHK sykapuor, ee BO3MOXHBIC
MexaHn3Mbl. Mexanusmsl ynakosku JIHK mpu moaroroBke k aeneHuro KiaeTku. Kore3uHsl U KOHAEHCHHBI B
PACXOXKICHUH U YIIAKOBKE XPOMOCOM.
[Tpobnema permukamu JuHeHoro HesamkHyToro ¢parmenra /IHK. Tenomepa u TenoMepHble TOBTOPHI.
Tenomepasza, ee PHK-xkommonent. Teopusi cTapeHuss B CBSI3M C JUHAMUKON CTPYKTYpbl TEJIOMEPBI.
Perynsmms anunsl tenomepsl. Ctpykrypa JIHK (Temomepnas memis) u crnenudpuueckre Oelku B paiioHe
TeloMepHbIX mocnenoBarenbHocTeil. JIHK B paifoHe 1eHTpoMephl, OCOOCHHOCTH CTPYKTYPHOH
opranu3anuu. Kuneroxop. ckycCTBEHHBIE XPOMOCOMBI 3YKapHOT.
IIpakTH4eckoe 3aHATHE.
1 ITonumepassl, y4acTBYIOLIME B PEIUIMKALIUH, XapaKTEPUCTUKA UX (PEPMEHTATUBHBIX aKTUBHOCTEH.
2 Tounocts Bocnpoussenenus JJHK.
3 Ponb crepruueckux B3auMoAeHCcTBUN Mexay nmapamu ocHoBanuil JIHK npu permnukanuu.
4 Tlomumepasst I, I1 u 111 E.coli. CyObenuuauisr momumepassi 111
5 Tlonsitue o mpoueccuBHoct JJHK nmonumepas.
6 ITomumepassl ("MyTa3sl"), obecrnieunBaroiye HeTrouHoe Bocnpoussenenue JJHK.
7 Bunka perudkanuy, "'Benymasn’ u “orcraronias’ HUTH IPHU PETUIMKALIAH.
8 ®parmenTtsl OKa3zaku.
9 Koopaunanuu cuntesa JJHK Ha koMIieMEeHTapHBIX HUTSX.
10 Komruieke 6€IKOB B pEIUIMKAIIMOHHON BUIIKE.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
[TpopaboTarh KOHCHEKT JEKIHHA U JIUTepaTypy Mo CIEAYIOLUIMM BOIIPOCAM:



1 Perymsiums uHunuanuu perukanuu y E.coli.

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

3 TloHsiTHE O PETUITMKOHE.

4 Ponb metunupoBanus JIHK B perymsiuuun perunkanuu. TepMUHAIMS pETTUKAILMM Yy OaKTepHil.
5 PacxoxaeHue ori XpoMOCOM Tepes IeJIieHHeM OaKkTepruaaIbHON KIIETKH.

6 OcoOeHHOCTH PEryIISIUH PETUTUKAIIMN TUTa3MU/.

7 JIByHamnpaBicHHAs PEIUIMKALNA U PEILIMKALMSA 110 TUITY KaTAIIErocs KOJIbLA.

Tema 2. Xpomatun. Perynsiuust aktuBHocTu reios. (OIIK-5)

Jlekumus.
Hykneocoma kak enuHMIIA CTPYKTYPHOM OpraHu3anusi XxpomaruHa. Xpomarocoma. OKramep TMCTOHOB B
COCTaBE HYKJIEOCOMBI. JIMHKEp U TMHKEpHBIE TUCTOHBI. HykileocoMbl U TpaHcKpunuus. ‘“TpaHcisiimoHHoe”
u “poranmonnoe” nmozunonupoBanue [JHK Ha ructonoBoit mmolyne. CO0opka HYKJIEOCOM MPH PETUTUKAITTN
JIHK, ee osrtambl, Hykjeoruia3MuH. BapuaHThl OENKOB-THCTOHOB. 3aMeEICHHE BapHaHTOB THCTOHOB 0e€3
perumukanuu JJHK. Ctpykrypa XpomarnHa B paiioHaX MHUITHAIIMN perUITUKanud. Monudukanus CTPyKTypbl
XpOMaTHHA U MPOLECCHI PEMAPaLIAH.
XuMudyeckue MOAU(PUKAIMU TUCTOHOB: aleTWINpoBaHue, (ochHOpUIUPOBAHUE, METWIHPOBAHUE,
youkButuHunupoBanue u ADP-puGosunuposanue. IloHstHe 0 “rHCTOHOBOM Koie”. AKTHBHBIM U
HEAaKTUBHBI XpOMaTHH. MeEXaHW3MBbl PENpecCHd TeHOB, OOYCIIOBICHHBIE JcalleTHIUPOBAHUEM U
MeTuIMpoBaHueM ructoHoB. ATP-3aBucumoe "pemonennpoBaHue" xpomaruHa. MoleKyaspHbIE MallMHbI
peMonenupoBaHusi. Poib HYKJI€OCOMHBIX CTPYKTYp B aKTHMBAllUU SKcIpeccuu reHa. CUCTEMHas PeryIisius
TeHOB X-XpOMOCOM Ha YPOBHE XpOMaTHHA y MJEKOmHUTaroumx u nposzoduisl. Hekogupyromas PHK kax
CTPYKTYpHBI KoMIOHEHT XxpoMaTtuHa. Koporkue PHK (21-23 HykneoTuaa) B opraHusaluu CTPYKTYpPbI
HEAKTUBHOTO XpoMaTuHA. XpOMAaTWUH U TeTepoxpoMaTuH. PacmpocrpaHeHue reTepoxXpoMaTHHU3ALMH I10
xpoMocome. BapraHTbl THCTOHOB HYKJIEOCOM, MPEMSATCTBYIOLIUE T€TEPOXPOMATUHU3AIIH.
Moaudukarus THCTOHOB Kak curHai aiua metwiupoBaHus JIHK. MexaHu3Mbl WHAKTHBAIlMM T€HOB IpHU
metwpoBanun [IHK. PemnukatuBnoe metunupoBanue JIHK. [le3amuHupoBaHue S5-METWILMTO3WHA W
mytanuu.  JIHK-metuntpancdepassl  sykapuor. HacimegoBanwme METHIIMPOBAHHOTO — COCTOSIHHSL UM
MetunupoBanue de novo. “PoauTenbCKuii” TEHOMHBIM WMIPUTHHT KaK JMUTCHETHYECKas PETYIISIs
sKcnpeccun reHoB. Xapakrep metunupoBanHus [IHK, ero m3mMeHYHMBOCTH B pa3BUTHH MIICKOIMTAIOIIMX.
D dexTsl nonaoxKeHNUs FeHOB. beTKoBbIE KOMIUIEKCHI B ONPEIeICHUH SITUTE€HOMHOI'0 HAaCJIeI0BaHUSI.

IIpakTH4Yeckoe 3aHATHE.
1 IlpencraBneHue o METEIbHOM OpraHU3alid XPOMOCOM.

2 SnepHblii MaTpukc. benku—naMuHbI BHYTpeHHEH sAepHON MEMOpaHbl M MX y4acTUE B WHAKTHBALUHU
TCHOB.

3 XpomocoMHbIE TEPPUTOPUH B HHTEphazHOM sape. OCOOEHHOCTH MPOCTPAHCTBEHHON BHYTPHUSACPHOMN
CTPYKTYPBI XPOMOCOM U AKTUBHOCTb I'€HOB.

4 TomeonoMeHbI PEryIIATOPHBIX OEIKOB U SBJICHUE TOMEHo3Hca.

5 KomOuHaropHre MeXaHH3MBbI, 00CCIICUMBAIONINE CTICIM(PUIHOCTh B3aUMOJICHCTBHI TOMEOJJOMEHOB C
peryaaropabiMu Moayisimu JIHK.

6 I'eHBI-MHIIIEHH TOMEOJOMEHHBIX O€nKoB. [IpHHIMIBI CTPYKTYpPHOW OpraHU3allud W PETYISIUN
akTUBHOCTH TeHOB HOX-KkacTepoB, onpeAessiomX JIaH CTPOCHUS Tea.

7 TpaHCKpHUNIIMOHHBIC (HAKTOPHI KaK MOP(OTCHBI B pa3BUTHH MHOTOKJICTOYHBIX OpraHu3MoB. [ToHsTHE
0 TMO3UITMOHHOW WH(OpMaIuu.

8 MexaHu3Mbl BO3HUKHOBEHHS TPOCTPAHCTBEHHO OTPAHUYCHHBIX MOP(OTeHETHYECKHX T'PaTUCHTOB
(haKkTOpPOB TPAHCKPHIIIIHH.

9 OcoOeHHOCTH CTPYKTYpHl TPOMOTOPOB T€HOB, OTBETCTBEHHBIX 3a CETMEHTHYIO JKCIIPECCHIO
0eJIKOB-MOP(OTEHOB B PA3BUTHH JIPO30(HUITHI.

10 Buemnue curHainsl (MUTOT€HHbIE (DAKTOPBI, TOPMOHBI), PETYIHUPYIOIIME TPAHCKPUIIUIO TEHOB.
[Tpumepsl cucTeM nepeaad CUrHAJIOB.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



[TpopaboTarh KOHCHEKT JEKIHHA U TUTepaTypy Mo CIEAYIOLUIMM BOIIPOCAM:

1 benku-xoaktuBatopsl cemeiicta 300/CBP.

2 SlnepHble peenTopbl TOPMOHOB, X IOMEHBI, 0COOEHHOCTH “‘y3HAaBaHHS UMM PETYISTOPHBIX
nocnenoBareaHocren JJHK.

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

4 Tereponumepsl peLIEITOPOB, OTBETCTBEHHBIX 32 pa3HOOOpa3ue GU3NOIOTHIECKUX IPPEKTOB,
MHAYLUPOBAaHHBIX TOPMOHAMHM.

5 PenenTopsi-cupoThl. IHTErpamnus Bo3AeHCTBHM CTEpOUTHBIX TOPMOHOB 1 MUTOT€HHBIX (DAKTOPOB.

Tema 3. PHK, ee crpykrypa n ¢pynkuuu. (OIIK-5)
Jlexknus.

[Ipunuun kommuiemeHtapHoctu B crpykrype /JIHK, ee penynnukanmm u  tpanckpunuuu. IloTox
renetnueckort nHpopmanuu JJHK [1 PHK [1 6enok. Mapopmanumonnas (xkonupyromas) PHK, umu MPHK.
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: otkpeitne, ocHoBHble Buabl (pubocomubie PHK, TPHK). Mansie
Hexogupytromue PHK. CoBpemennsiii mup PHK.

[lepBuunas ctpykrypa. MomudunrpoBanHble OcHOBaHMs. OIHOIETIOYEUYHOCTh. BTOpHWUYHAs CTPYKTypa:
(dbopMupoBaHuEe KOPOTKUX JBOMHBIX CIUpaJiel 3a CUeT B3aMMOJAEUCTBUSA CMEXKHBIX yUYaCTKOB BHYTPHU IIETH.
A-dbopma apoitHoM cnmpanu PHK. TlpuHmmm xoMIieMeHTapHOCTH M OTKJIOHEHHUs OT Hero. «JledekTsh»
KOPOTKHUX JBOMHBIX CIHUpaJied M OTKJIOHEHUS OT JBYCHHUpPaIbHOU CTPYKTYphl. « Terpamynb. [lceBnoys3imbl.
Tpoitabie B3ammopeicTBus. TpeTHdHas CTPYKTypa: KOMIIAKTHOE CBOpPAYMBAHHUE TMOJMPUOOHYKICOTHUIHOM
LEeNH, JaJIbHUE  KOMIUIEMEHTAapHblE  B3aUMOJAEWCTBHUS,  CHUPAJIb-CIIMPATIbHBIE  B3aWMOJACHCTBUSA,
dbopmupoBanue kpynHbix JoMeHOB. CtpykTypa TPHK. Ctpykrypa pudocomusix PHK.

KomMmnemeHTapHoe BOCIpOU3BeIeHHUE TEPBUYHON CTPYKTYphl B pEaKUUAX peIUMKallMd U OoOpaTHOU
TpaHckpunuuu. KoaupoBaHue mnepBUYHON CTPyKTyphl nonunentunoB (OenkoB). I[IpoctpancTBeHHOE
CTpyKTypooOpa3zoBanue. OyHKIMH crieU(PUUEcKOro y3HaBaHUs M CBSA3bIBAaHUS JUranios. Karanutuueckue
(hyHKIIUN.
IIpakTnyeckoe 3aHsATHE.
1 Ompenenenue TpaHCIOKAINH, (PU3HUUECKUE COOBITUS TPAHCIOKAIIUU, YKCTIEPUMEHTAIBHBIE 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 «HeIH3UMaTHdeckas» (0echakropHas) TpaHCIOKAITH.

4 OCHOBHBIE CIEICTBUSL OTKPBITUS Oec(aKTOPHON TpaHCIOKAIMK: TPAHCIOKALUSA KaK CBOMCTBO
puOOCOMBI, TEPMOJMHAMUYECKAsE CIOHTAHHOCTb TpaHCIIOKalMM, KatanuTuueckas ¢ynkuus EF-G,
3aBHCUMOCTb KOH(OpMaLIMOHHOTO KaTtanu3a ot [ TO.

5 WHrubutopsl Tpanciokanuu: GpycuaoBas KUCI0Ta, BAOMUILIMH, UX MEXaHU3MBI JIEHCTBHSI.

6 «HenorpumneTrHas» TpaHCIOKalMsl: NPOCKadb3blBaHUE 10 ToMmonoaumepHomy ydactky MPHK,
COCKaJIb3bIBAHUE HA CMEXKHBII TPUILIET, KIIPBIKOK» Yepe3 HECKOJIbKO HykiIeoTn10B MPHK.

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

8 «IIperxox» npu Tpancasaun MPHK rena tomoumsomepassr dara T4. «IIpeikxok» ¢ qomena TPHK Ha
nomed MPHK B cityqae TMPHK («Tpanc-Tpancsamnmsy).

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1 TpaHciokaius Kak NposiBJICHNUE TPAHCTIOPTHON (YHKIIUN PHOOCOMBI.

2 KpynHoOnmouHass TOABMKHOCTE puOOcoMBI. [IpuHIMN CMBIKaHUST — pa3MblkaHus. llepBbie
SKCIIEPUMEHTAJIbHBIE JIOKa3aTeNIbCTBA IMOJBMKHOCTH 3TOTO THUIMA B pubOOCOME MpPHU TPAHCIOKALUU
(MaJIOyTIOBOE HEUTPOHHOE paccesiHue).

3 IloABMXKHOCTH JIOMEHOB Majioi CyO4acTHIbI pPHOOCOMBI TpPH KOAOH-3aBHCHMOM  CBSI3bIBAHHH
amuHoauui-TPHK (peHTreHoCcTpyKTYypHBIN aHAIIN3).

4 TlogBMW)XHOCTH B OOJNBIIOW CyOBEAMHHUIIE M MEXKCYyObEAMHUYHBIE CIOBUTH TIPU CBS3BIBAHUU
amuHoanmia-TPHK u tpanciokamuu.
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5 OcobeHHOCTH MOJEKYISPHBIX MAllliH; TEIUIOBBIC ABMKCHHS Kak JIBMKyIIas cuia. OTéop IBUKEHUH
(«nemoH MakcBeniay) B MOJIEKY/ISIPHBIX MAIIMHAX.

6 Pomnb csazpiBanus I'T® u ero ruaponunsa B 0TOOpe IBUKESHUH.
7 Tlonubli pabo4mil MUK puOOCOMBI KaK MOJICKYJISIPHON MaITUHBI.

Tema 4. buocunres 6enka. (OIIK-11)

Jlekumus.
XUMUYECKUEe peakiiy, MPUBOASIINE K 00pa30BaHUIO MENTUIHOW CBA3M B Ipoliecce OMOCHMHTe3a Oeika.
AKTHBaIMsi aMHUHOKHCIOTBI B peakiuu ¢ AT®; obpa3zoBanune amuHoanuiaaeHwiara. IlepeHoc
amuHoaribHOro ocrarka Ha TPHK. Amunoanmn-tPHK-cuHTeTaszpl. AKTUBHBIE LEHTPbl CMHTETA3 U UX
cnenupuIHOCTh. [IpUHIUN «PEaKTUBHOCTH MOJIOBUHBI LIEHTPOB» MpHU (YHKIIMOHUPOBAHWU CUHTETa3. /[Ba
kimacca amuHoamwI-TPHK-cuHTeTa3, uX CTpyKTypHBle U (QYHKIIMOHAIBHBIC pa3IUYUs. YUYaCTKH
B3aumoerictBua Mmoiekyn TPHK ¢ amunoanmn-TPHK-cunTeTazamu; paznuuus 1ByX KJ1acCoB.
ONUIUKIT TPaHCHSAIUHM: WHHUIMALWSA, OSIOoHranmus u TepmuHanus. [lomupubocoma. CompspkeHHas
TPAHCKPHUMIHS-TPAHCIALUS Y MPOKapuoT. Pabouuii AIOHTallMOHHBIA UK PUOOCOMBI; TP OCHOBHEIE
stama nukia. [lapuuansabie QyHKIUU prOOCOMBI B XOasl TpaHcusiuu. Jlokanu3anus (yHKIHOHATHHBIX
1eHTpoB pudocomsl. A, P u E yuactku cszpiBanus TPHK. [Monsiprocts cuntsiBanust marpuins! (MPHK) B
XO0J1€ TPAHCISIUU.
ApnantopHas runoreza @. Kpuka (1955) m ee skcnepumeHTanbHOE JoKa3aTenbcTBO (1962 — 1963).
Konon-antukogonosoe B3aumozeiictsue. ['unoreza @. Kpuka o HE0JHO3HAYHOM B3aUMOACHCTBUU MEPBOTO
MOJIOKEHHSI AHTHUKOJIOHA C TPEThbUM MOJOXkeHueM kojoHa (1966). Xapakrep BBIPOXKIECHHOCTU
TEHETUYECKOTO KOJa KaK OCHOBHAas (pakTWuUecKasl MPEANOChUIKAa THUMOTE3bl. DU3HUECKHe MPEANoChUTKH
runore3pl.  Tabnuma — B3aMMONEHCTBMI — MEPBOrO  TOJIOKEHHMS ~ AHTHUKOJOHA. Ocobennoctu
MUTOXOHJIPHAJIBHOTO KOAA M B3aUMOICHCTBUN TMEPBOr0 TMOJOXKEHUS AHTHUKOAOHA. OTKIOHEHHS OT
YHUBEPCATLHOCTH TEHETHYECKOTO KO/Ja B MHTOXOHIPUSX U Y HEKOTOPHIX OakTepwii W MPOCTEHUIINX
sykapuoT. Yuactue Qaxropa stonraimu 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 drama CBSI3BIBAHUS
amuHoaumin-TPHK. Hepacmemisemble u MemieHHo pacuieruisiemble aHajgoru ['T®O; ux sddexr Ha stan
cs3piBanusl amuHoanmia-TPHK ¢ pubocomoit. Pons rupponmnza I'T® B mpouecce cBsa3biBanus. DakTop
snonranuu EF1B (EF-Ts), ero ¢yHKuus, mocienoBarelbHOCTh PEAKIUN ¢ ero y4acTueM. AHTUOMOTHKH,
BO3ZICHCTBYIOIIME Ha JTal KOJOH-3aBUCUMOTO  CBs3biBaHus amuHOoanmun-TPHK ¢ pubGocomoii.
AMMHOTIIMKO3UIbIE aHTUOMOTUKHU (CTPENITOMHIIMH, HEOMHIIMH, KAHAMHIIMH, TCHTAMHIIMH | JIP.), MEXaHU3M
ux aeicTBus. TeTpalMKINHBI KaKk UHTHOUTOPHI cBsi3biBanus amuHoauuiI-TPHK ¢ pubocomoii. Mexann3Mbl
YCTOMUMBOCTH K TETPALIMKINHAM.

Tpancasiuysg NOMMYpPUAMIOBOM KHCIOTHI, JIOKHOE BKJIIOYCHHE aMHHOKHUCIOT B MOJH()EHUIATAHUHOBYIO
uenb. [IpounTeiBaHue «OECCMBICIEHHBIX» (TEPMHHUPYIOMINUX) KOAOHOB. OCHOBHBIE 3aKOHOMEPHOCTH
JIO)KHOTO KOIupoBaHMA. KuHeTHueckne OCHOBBI JIOKHOTO KoaupoBaHUs. KuHeTnueckas KOppeKIHs
(«pemakTUpOBaHUE») JIOKHOTO KoaupoBaHUs. DakTopbl, CTUMYIHPYIOLIUE JIOXKHOE KoaupoBaHue. CaBur
pamku cuutbiBanus: +1 u [J1 caBuru. IlocnmenctBust capura. CABUT pamMKu TMpPHU CHHTE3€ aHTHU3UMa
OPHHUTHUH-JIEKapOOKCUIIA3HI.
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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 pynkuuu oenxosn. (OIIK-11)
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.

Poib BogopomHbIX cBsi3eit 11t popMUPOBAHUS BTOPUIHOM CTPYKTYPHI. Allb(a-crirpalib Kak BaKHEHIIIHI 371e

pEryISIPHOM BTOPHYHON CTPYKTYphl Oenka. OCHOBHBIC CBOWCTBa anbda-crnupayein: GhopMHpOBaHUE
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.
CTaObWIBHOCTh TPOCTPAHCTBEHHOW CTPYKTYphl Oenka. DopMUpOBaHUE TPETHYHOM CTPYKTYphl Oeiika B
mpouecce cuHte3a. [uapodobHoe sapo. Dopma, KOMIAKTHOCTH M JAWHAMHKA MOJEKYyIbl Oenka. Pomib
TUCYTb(MUIHBIX CBsI3el B CTA0WIM3AMM TPETUYHOW CTPYKTYpPHl HEKOTOPBIX OCJIKOB M TENTHJIOB.
B3auMoCBs3b  27€MEHTOB BTOPUYHON CTPYKTyphl B cocTaBe OenkoBoii moOymbl. KoHceHcycHbIe
MOCJIEI0BATEILHOCTH aMUHOKUCIOT B MPEACKA3aHUM TPETUYHOM CTpyKTypbl. lloHsTHE 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 — 10 6amoB

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 6annoB — CTyIEeHT MpaBUiIbHO oTBeyaeT Ha 75-100% BompocoB B
TecTe

4-6 GaynoB — CTyAEHT MpaBWIbHO oTBe4aeT 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 — CTyAEHT MpaBUILHO oTBeuaeT Ha 75-100% BompocoB B
TecTe

4-6 0annoB — CTYOEHT MpaBWIBHO OTBeyaeT 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 npaBuiabHO pemrun 50-74% 3amad
1-8 Gamnnma — cTymeHT npaBuiIbHO perri 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 JOMYCTHII He OoJiee OHOTO HeAoUeTa.
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 10 JloToTHUTENbHBIE TIPEMHUAIbHBIE OAJIIBI MOTYT OBITh HAuMCIICHBI 3a
aKTUBHYIO pabOTy Ha CEMUHAPCKUX 3aHSITHUAX.
8. OTBeT Ha ’K3aMeHe 30 10-17 GamnoB — CTYIEHT pacKpblUl OCHOBHBIC BONPOCHI M 3aJaHus
OusieTa Ha OLICHKY «YIOBJICTBOPUTEILHO»
18-24 GamnoB — CTYIEHT pacKpblUl OCHOBHBIE BONPOCHI U 3aJaHuUs
OuseTa Ha OLIGHKY «XOPOLIOY,
25-30 0annoB — CTyIEHT pPacKpbUl OCHOBHBIE BOMPOCHI U 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».
9. |WamuBmmyanpHBIC 3aaHMUS, 60 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETO
C IOMOILBIO KOTOPBIX KOHTPOJISL U KOHTPOJIBHBIE CPE3bI
MOXKHO HaOpaTh
JIOIIOJTHUTEIbHBIE OBl Ha
JK3aMeHe
10. Hroro 3a cemectp 100

HrtoroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHON 1Kajge W B TPATUIIMOHHOMN

YeThIpEX0a/UIbHON  IIKAJIe.

[TepeBon

100-6amapHOM  PEUTHHTOBOW OIEHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

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

KounTtpoJsbHasi padora

Tema 3. PHK, ee crpykrypa u dyHKIHH.

1. KakoBa ponb OMOXMMHUH, IUTOJIOTMU ¥ TEHETUKU B CTAHOBICHUH MOJICKYIJISIpHOI Onoiorun?
[lepeuncnure OCHOBHBIE TEOPETHUECKUE U MTPAKTUUECKHE 33]a4l COBPEMEHHON MOJIEKYJISIPHONW OMOIOTHH.

2. Yto BBI 3HaeTe 00 UCTOPUU M3YUEHUS CTPYKTYPHI U (PYHKIIMH HYKJIEMHOBBIX Kucior? KakoBa poib
OTEYECTBEHHBIX YUEHBIX B U3YYEHUU CTPYKTYPbl HYKIEHHOBBIX KUCJIOT U MOJIEKYJIIPHON OpraHU3aluu

BUPYCOB U (paroB?

3. [Touemy pabotsr Jx. Yorcona u @. Kpuka paciieHuBaroTCs Kak PeBOJIOIMOHHBIE B COBPEMEHHOM

ounonorun? 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.

B cunTese 6enkoBoit Mosekyibl npuHsu yyactue 128 monexyn T-PHK. Onpenenure uucio
HykieotusioB B u-PHK, rene JIHK u xonmnuecTBO aMUHOKUCIIOT B CHHTE3UPOBAHHOM MOJIEKYJIEe

®parment uenu u-PHK umeer cnenyromryro nocnegoarenbHocTh: [ TTYITYAYVIIIIAALLYITY.
Onpenenute, nocinenoBareabHOCTh HyKI€0THA0B HA JIHK, antukonons! T-PHK, n
MOCJIEI0BATEIFHOCTH aMUHOKHCIIOT COOTBETCTBYIOIIas pparmMenty rena JIHK.

@parment nenu u-PHK umeer cnenyromyto nocinenosarensHocTs: I'YYTAALIT VAYTILY.
Omnpenenute, nocienoBaresibHOCTh HykiieoTuaA0B Ha JIHK, antukonons! T-PHK, u
MOCJIEJIOBATEIFHOCTh aMUHOKHCIIOT COOTBETCTBYIoMmast hparmeHTy rena JJHK

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
Tunossblie Bonpocsl 3xk3amena (OK-7, OIIK-5, OIIK-11)

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
CHUCTEMBI?

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 (OK-7, OIIK-5, OIIK-11)
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

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

OK-7 OmmuHo ymeeT paboTaTh ¢ HHPOpMaIEel 0 HOBBIX OTKPBITHSX B 00)
MOJICKYJISIPHOW OMOJIOTUH

OIIK-5 HNmeer xoporiee mnpeiacTaBiIeHUE O MOJEKYISIPHBIX MeXaHHW3Max
OmocuHTe3a OelKa, OpPUEHTHUPYETCS 1O TeMe OpraHu3aIuu
TEHETHYECKOTO Marepuajia B KJIETKaX MPOKapuOT H JYKapHOT,
pazOupaeTcs B OCOOCHHOCTSX PEIUIMKAIMK, TPAHCKPUIIUN H
TPAHCISIIIMKA Y TPOKApUOT M JYKaproT. Ha BOMpOCHI OTBeuaeT
Kparko, apryMEHTHPOBAHO, YBEPEHHO, TIO CYIIIECTBY

OIIK-11 3HaeT COBPEMEHHOE COCTOSIHHE OCJIKOBOW, T€HHON WHXKEHEPHH,

«OTIIMTHOY» SH3UMOJIOTUH, O POJIM M BO3MOKHOCTAX OMOTEXHOJIOTUM B 3THX
(85 - 100 6anos) HAIPaBJIEHHUAX; OCOOEHHOCTH OHOCHHTETHYECKUX MPOLECCOB B
KJIETKaX MUKPOOPTaHMW3MOB, KaK HAyYHOH OCHOBBI JJIS pa3pabOTKU

OMOTEXHOIOTUIECKHUX IIPOLIECCOB MIOJyuYEHUsI  pa3IM4YHBIX

OMOJIOTMYCCKH  AKTUBHBIX  COCOUHEHHIH; 00 0COOCHHOCTSIX
UCTIONB30BAaHUS ~ OHMOJOTMYECKHMX  OOBEKTOB  JUIS  OXpaHBI
OKpy)Kalomiei cpeapl ¥ PEHICHUs BOMPOCOB IKOJIOTHYECCKON
OMOTEXHOJIOTUH; O BBIOOPE TEHOB, MPUTOMHBIX IJiI BBEICHUS B
TEHOM DPACTeHUM, TPOXOKEH, *KUBOTHBIX W MX Moaudukammsx. Ha
BONPOCHI OTBEYAECT KpaTKo, AapryMEHTUPOBAaHO, YBEPEHHO, TIO
CYIIECTBY

OK-7 Xopomo ymeeT pabotaTh ¢ MHpOpMAIMEed O HOBBIX OTKDPBITHSAX B
001aCTH MOJIEKYJISIPHON OUOIOTHHI

OIIK-5 Nmeer nocrarodHoe MpeacTaBiIeHUE O MOJEKYISIPHBIX MEXaHH3MaX
OmocuHTe3a OelKa, OpPUEHTHUPYETCS 1O TeMe OpraHu3aIuu
TEHETHYECKOTO Marepuajia B KJIETKaX MPOKapuOT H JYKapHOT,
pazOupaeTcs B OCOOCHHOCTSIX PEIUIMKAIMK, TPAHCKPUIIUN H
TPAHCISIIIMKA Yy TPOKAPHOT M OSYKApUOT. Bompockl, 3amaBaeMble
MperoaBaTelieM, HE BBI3BIBAIOT CYNISCTBCHHBIX 3aTpynHeHHd. B

OTBETaX HAONIONAIOTCS HETOYHOCTH, HETPYObIE€ OITMOKH
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OIIK-11 Ha pocrarouHoM ypoBHE 3HaHMSI O COBPEMEHHOM COCTOSHUU
«XOporio» O€NKOBOW, TEHHOM WHXXEHEPHUH, OSH3UMOJOTHHM, O pOIU H
(70 - 84 bamoB) BO3MOKHOCTSIX OMOTEXHOJIOTHH B 3THX HAIPABICHHAX; 0COOEHHOCTH

OMOCHHTETUYECKUX TPOIECCOB B KIETKAX MHUKPOOPTAaHU3MOB, KaK
HAyYHOW OCHOBBI JJIS1 pa3pabOTKH OMOTEXHOIOTHYECKHUX MPOIECCOB
MONTyYEHUsSI Pa3IMYHBIX OHMOJNOTHYECKU AKTUBHBIX COCIUHEHMIA, 00
0COOEHHOCTSIX MCIOJIL30BAHUS OHOJIOTMYECKAX OOBEKTOB IS
OXpaHbI OKPYXKAIOMIEH CPeIbl U PEIICHHUS] BOIIPOCOB YKOJIOTHYECKOM
OMOTEXHOJIOTUH; O BBIOOPE TEHOB, MPUTOMHBIX IJiI BBEICHUS B
TEHOM pAaCTeHHM, JPOXOKEH, JXKUBOTHBIX M HUX MOIU(DUKALUAX.
Bompockl,  3agaBaemple  TpemoaaBaTelieM, HE  BBI3BIBAIOT
CYIIECTBEHHBIX 3aTpyJHCHHA. B oTBeTaX HAOMIOIAIOTCS HETOYHOCTH,
HerpyObie OMUOKH

OK-7 VYIOBIETBOPUTENIBHO YMEET paboTarh ¢ HH(pOpMAaLKeil O HOBBIX OTKPh
B 00JIACTH MOJICKYJIIPHON OHMOJIOTHH

OIIK-5 Cnabo opHeHTHUPYETCSI B BOIPOCAX MOITAMHON pean3aiiy TeHeTHY(
MHPOpPMALIMK, UMEET HEYETKUE TMpecTaBleHHs 00 OpraHM3:
«YIOBJIETBOPUTEIHHO TEHEeTHYECKOr0 Marepuana y TMpOKapHOT H dyKapuoT. Bormp

(50 - 69 6amioB) IPEIOAAaBaTeIIsl BEI3BIBAIOT CYILECTBEHHBIE 3aTPYAHEHUS

OIIK-11 Hmeer cnaOble MpencTaBIEHUS O COBPEMEHHOM COCTOSIHUU Ok
TeHHOW WH)XCHEPUH, OHH3UMOJOTUH, O POJIM U  BO3MOXKHO
OMOTEXHOJIOTUM B JTHX HalpaBlIeHUAX. Bompocsl mpenoaasa
BBI3BIBAIOT CYILIECTBCHHBIE 3aTPYJHEHUS

OK-7 He ymeer paGoraTh ¢ nHpOpMaIueil 0 HOBBIX OTKPBITHIX B 00JacTu
MOJICKYIISIpHOI Ouonorun

OIIK-5 He opuentupyercs B  Bompocax IIO3TallHOM  pead3aluu
reHeTHYeCKoH HH(pOpMAallK, UMEeT HEYETKHUE IPEeCTaBICHUS 00
OpraHu3ali TeHETHYECKOr0 MaTephaja y MPOKAPHOT U 3YKapHUOT.
Ha Bompochl mpenogaBarens OTBEYaeT HENPABHIBHO WU HE
OTBEYaeT

«HEYJIOBJICTBOPUTEIIHLHOY
(menee 50 6amoB)

OIIK-11 He umeer mpencraBineHHii O COBPEMEHHOM COCTOSIHUM OEIIKOBOIA,
TCHHON WH)XEHEPHH, DSH3UMOJIOTHH, O pOJIH U BO3MOKHOCTSIX
OMOTEXHOJIOTUH B TUX HampaBieHusX. Ha BOpocsl mpenogaBaress

OTBCYACT HCTIPABUJIbHO UJIK HEC OTBCUACT

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 0 OCBOCHHM IO TMCHUILIMHBI (MOXYJIA)
5.1 Meronuueckue yKa3aHHs IO OPraHU3aUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Mpuctynass Kk W3Y4YCHUIO AMCUMUIUIMHBI, B TEPBYIO OYepenb OOyYaromMMCS HEOOXOIUMO O3HAKOMHTHCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopast ompenenseT comepskaHue, oObem, a
TaKXKe MOPSAIOK N3yUSHHsSI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIlMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfeNbl M TEMbl H3y4aeMoil
JTUCIUILTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pPEKOMEHIyeMasi OCHOBHAs M IOTIOTHUTEIbHAS JTUTEPATYPA.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, IPOrpaMMHOE OOecCIeyYeHuE,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JTUCUUTUIAHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOpeTHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE
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[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro C Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIpPU CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npoeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

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

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

PaGota ¢ OCHOBHOW M JOMOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIbHOU
paboTel U HeoOXoAMMa MpPU 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 pedepaTruBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemieHHblie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbI IO
TeMaM, BBIBOJIBI MO KaXKIOMY Bompocy. KOHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MPE3CHTAIMI JIEKIMI WKW B OTAEIBbHOW TeTpamu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHUAM JOJDKHBI COAEPKATh
OTBEThl HAa KaXXIbli TMOCTaBIEHHBIH B TEME BOIPOC, MUMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U Trofla M3JaHMsl HMCHOJIb3yeMOIl Hay4yHOH JHUTepaTyphl.
Koncriekt MoOXeT OBbITh OMOPHBIM (COIEP)KATh JIMIIbL OCHOBHBIE KIIIOUYEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIOIIMM JaTh TOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paGoThl ¢ OCHOBHOM M JJONIOJHUTENBHOM JTUTEPATypPON CTYACHT MOXKET:

- JenaTh 3allUCU IO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh IEpedYeHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTbH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1allnM 110 TOATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH IO BOIPOCaM
MPAKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHBII. OCHOBHBIE KaUu€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COIEPIKAHHUIO;

- IOJIHOTA U TUTyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUSI MaTepuana;

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB pEILIeHNs TOCTABICHHOM yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTIOJIb30BaHUE JOTMOJHUTEIBHOIO MAaTEpUaa;

- pPalMOHAJIBLHOCTb UCIIOJIB30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALNUEH, KOTOpas MOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaIiaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. KornueB A.C., CeBactbsinoBa [.A. MonekynsipHas Ouosnorus : Yueb. s CTya. By30B. - M.: Akagemus,
2003. - 397 c.

2. Konnue A. C., lperkoB U. JI., Tlomos A. II., [Hammmua T. H., KomapoB A. b. MonekynsipHas

6uomnorus. [Ipaktukym : YuebHoe nmocodue JUIst By30B. - 2-¢ u3.. - Mocksa: FOpaiit, 2020. - 169 c. - Tekct
: anextponHHbii // 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 OunbIMoTeKa OHJIANH» [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=488606

2. ®amnep . M., lwnne 1. Monexymnsipaasi Ouonorus kietku. - M.: U3n-Bo bunom-IIpecc, 2003. - 268 c.
3. Cy66otuna, T. H., Hukonaena, I1. A., Xapcekuna, A. E. MonekynspHast OMOJIOTHS U TeHHAsT HH)KEHEPUS
: IPaKTUKyM. - Becb cpok oxpaHbl aBTOpCKOTro npaBa; MosekyisipHas OUOJOTHs U TeHHas WHXKEHepHs. -
Kpacnosipck: Cubupckuii penepanpubiii yausepeurert, 2018. - 60 c. - Tekct : anexkrponnsiii / [IPR BOOKS
[caiit]. - URL: http://www.iprbookshop.ru/84253.html

6.3 VHbpIe NICTOUHMKMU:
1. buomonexymna - https://biomolecula.ru/
2. Knaccuueckas u Mosekymsipaasi Ouonorus - http://molbiol.ru/

7. MaTepuajbHO-TeXHHYeCKOe o0ecnedeHHe TUCHUILINHBI, IPOrpaMMHOe o0ecrnedyeHue,
npogeccuoHa bHbIe 623bI JTAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlnst mpoBeneHUWsl 3aHATHH MO JUCIMIUIMHE HEOOXOAWMO CIEIyHoIlee MaTepuatbHO-TEXHUIECKOEe
obecriedeHre: ydeOHbIC ayIUTOPHH JUISl TPOBEICHHS 3aHATHH JICKIMOHHOTO W CEMHHAPCKOTO THIIA,
TPYIIOBBIX W HMHIMBHUIYaJTbHBIX KOHCYJIBTAllMH, TEKYIIEr0 KOHTPOJIS W TPOMEKYTOUHOW AaTTECTAIlHH,
TIOMEIICHUS ISl CAMOCTOSITEIbHOM PabOoTHI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOOThl YKOMIUIEKTOBAHBI CHICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEICTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.



22

[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpAUd (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JInneH3noHHOE MPOorpaMMHOE 00eCIIeUeHuE:
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Educational Renewal Licence
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